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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOTO 00IIIer0o 00pa3oBaHusl, MPEACTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHLETIIUU MPENnogaBaHus Y4eOHOro mpeaMeTa « XUMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu Aa€T MPEJACTABICHUE O IENsIX, OOIIel cTpaTeruu
oOy4eHHsl, BOCHUTAaHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH YYEOHOIO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peAMETHOE CoAEpKaHue,
npeAycMaTpUBaeT paclpeieieHue €ro Io Kiaccam M CTPYKTYpPUPOBAHHE IO
pazienaM M TeMaM MpOrpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBCHHbBIC XapaKTEePUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATELHOCTh HM3YYEHHS XUMUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM  y4eOHOTO  MpOIECCa, BO3PACTHBIX
0COOEHHOCTEW  00yYaroluxcsi, OIpeAeNseT BO3MOXXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOM
MpoTrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHuUsl, a TakKe TpeOOBaHUMN K
pe3yibTataM 00yYeHHs] XUMUU Ha YPOBHE ILI€JIeH M3yUeHUs MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEbHOCTH OO0YYaromerocs MO0 OCBOCHUIO
y4eOHOTro Co/iepKaHuMs.

3HaHUWE XWUMHUHU CIYKUT OCHOBOM [Jii (POpMHUpPOBaHUS MHUPOBO33PECHUS
o0yyJaroIierocs, €ro MpejcTaBlICHUl 0 MaTepUaIbHOM €IMHCTBE MHUpa, BaAXKHYIO
posib urpatot GopMUpPYEMbIe XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEHIeHUs riao0aabHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTHUUECKOM,
MUIIEBON U DKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMupOBaHUS KYJIbTYPhI IUYHOCTH, €€ 00IIel 1 (PyHKITMOHATILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHUE MBIIIJIEHUS M TBOPYECKUX CITOCOOHOCTEH
oOy4Jaromuxcsi, HABBIKOB WX CAMOCTOSITEILHOM  y4eOHOW  JCSITeIbHOCTH,
DKCIIEPUMEHTAIILHBIX M HCCIEIOBATEIbCKUX yMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJISAa HA €UHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
sTanoM B OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;



CIOCOOCTBYET (DOPMUPOBAHUIO IEHHOCTHOTO OTHOMIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTUYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBieHUS B OOyYE€HHMHM XMMHUHU OOECIIEUMBAIOTCS CHELUPUKOM
COJepKaHusi  yuyeOHOro TMpeAMeTa, KOTOpPBI  SBIAETCA  NEJarornyecku
aJIalITHPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKH XMMHUU Ha ONPEAEIEHHOM dTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBI MEPBOHAUYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHWYEeCKOM XMMHM UM HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHITHU
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MPOrpaMMbl MO XMUMHH C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K e€ uzydeHuto. CoJepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUIA O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY
[IOCJIEOBATEIBHOTO PAa3BUTUS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHs KAaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBIE€HUN 00 JJIEKTPOJIUTUYECKOW JMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOIO
YPOBHS K JApPYrOMY, BBINOJHAS (YHKIUH OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEN MPAKTUYECKOTO NMPUMEHEHMS WU IOIYYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HhOPMHUPOBAHHIO
IIPEIACTABJICHUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
e€ CHCTEMHON MNpUpOIbl, LIEHHOCTHOTO OTHOIIECHHUS K HAyYHOMY 3HAHUIO U
METOJaM INO3HaHWA B Hayke. V3ydeHHe XHMHHM NPOUCXOJIUT C IMPUBIICYEHUEM
3HaHUW M3 paHee HU3YYEHHBIX YYEOHbIX mpeAMeToB: «OKpyXaomui MHPY,
«buonorus. 57 xknacce» u «Pu3mnka. 7/ KIacc.

[Ipy w3ydyeHMH XUMHUM MPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKON
JESATEIbHOCTH YEJIOBEKA M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amaya y4eOHOTO MpeaMera COCTOMT B (POPMHUPOBAHUHM CUCTEMBI XUMHUYECKHUX
3HaHUU — BaXHEHIINX (HAaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHU,
JOCTYNHBIX OOOOLIEHUH MMPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B



OpUOOIIEHNHM K HayYHbIM METOJaM T[O3HAHUS TPU HW3YYCHHUU BEILECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOM U Y4eOHO-HUCCIEA0BATEIbCKOU
JeSTEIbHOCTH, OCBOCHMM NpaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJdbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHUE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHON JIEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHue yCI0BUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYaIOINUMUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUM), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHUE [IJIS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (¢opmupoBanue oOmed (QyHKUMOHAIBHOM M €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBACHATh ¥ OICHUBATH SIBICHUS
OKpPY>KaIOIIeT0 MHpa, WCIONB3Yys 3HAHWUS U OMBIT, MOJIYYCHHBIE TPU W3YYCHUU
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOJeM B IOBCEIHECBHOW XU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y OOydaromuxcs TyMaHUCTHYECKHX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMWYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
11eJIeCO00PAa3HOr0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEJISAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO H
CaMOBOCITUTAHWIO Ha OCHOBE YCBOCHHUSI OOIICUETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpO(dUIS M HANpPaBIEHHOCTH AalbHEHIIEro
oOy4eHwUsl.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 yacoB: B 8 kitacce — 68 vacoB (2
yaca B HeJlelll0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COILEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HayK.
Tena wm BemectBa. du3nyecKue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeTomax MO3HaHMS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajaeHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHOocUTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 101 XUMHUYECKOTO 3JI€MEHTA B
COCJIMHEHUH.

KonunuectBo BemectBa. Mosb. MossipHasg macca. B3auMoCBSI3b KOJIMUYECTBA,
MacCchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BemecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

Pu3NYeCKUe U XMMHUUYECKUE SBJICHUS. XUMHUUYECKash peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XuMuyeckue ypaBHeHMs. Kiaccudukanus
XUMHUYECKUX peakluil (COeMHEHMS, pa3I0KEHUs, 3aMEILleHUs], OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nuecKuX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKa, TasHUE JbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
ONMCAaHHUE NPHU3HAKOB IMPOTEKAHUS XWMHYECKUX peakuui (paslioxKEHUe caxapa,
B3aUMOJECHCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHE T'MIPOKCHIA
meau (II) mpu HarpeBanuu, B3auMoJIelCTBHE Kene3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB PA3ENICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbITIApUBAHUE, AUCTHUISAIMSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHON
coiu, HaOJMIOAEHHME U  ONHCAaHME  PE3yJIbTaTOB  NPOBEIACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENeH MOJIEeKYI
(ILIapoCTepIKHEBBIX ).

BaskHejinmue npeacTaBuTe 1 HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopoa — aieMeHT U MpoCToe
BemiecTBo. HaxoxneHwe kuciaopojna B mpupone, (pusmueckue M XUMHUECKHE
cBoiictBa (peakmuu ropenus). Oxcupawl. [Ipumenenme kucmopoma. CrocoOsl



MOJIy4eHHUs] KHCIIOpoja B JjabopaTtopud W THpoMmblnuIeHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOIa.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- W HHAOTEPMHUYECKHE pEaKkUuUH. TOIUIMBO: yroidb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MonsipHbiii 006EM Ta30B. PacuéThl M0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpbL
HacelllleHHBIE W HEHACHIIIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas a0Jis BelIeCTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSL.
Ponb pacTBOpoB B MpuUpoji€ U B KU3HHU YesoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuppl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HecoseoOpazyronme. Homenknatrypa oxcujioB. dusnyueckue U XUMHUUYECKHUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHoBaHWM: IEIOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. PU3NUECKHE U XMMHUYECKUE CBOKCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psng axktuBHoctm metaimioB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa coneil. @u3znyeckue U XuMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTHyeckas CBA3b MEXKIY KJIacCaMy HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEICIICHUE COJIEPAKAHUS KUCIOPOIa B BO3AYXE, MOIyYEHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0IeHNne
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (mokapa), O3HAaKOMJICHHE ¢ 0Opas3laMu OKCHIOB H
OMHMCAaHUE WX CBOMCTB, MOJydYeHHUE, COOWMpaHWE, pACIIO3HABAHUE M H3yUYCHUE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTHIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOW J0JIEWM PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO HCIIOJb30BaHUE BHUIEOMATEPHUAJIOB),



HCCIEIOBaHNEe OO0pa3lloB HEOPraHWYECKWX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIOT C METajUlaMHU, pPEeakUWil HEUTpaM3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTHM M3 PACTBOPA COJIM, PELICHHE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsATHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIENIOYHbIE U IIEJI0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KoporkonepuonHas W JAJUHHONEpUOAHAs  (HOPMBI
ITepunoanueckoit cucrembl xumuueckux dnnemMeHToB [[. . Menneneesa. [lepuoasl
u rpynnbl. OU3NYECKUIT CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpUOJA U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTtonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB TepBbIX 20 XUMUYECKHUX DIIEMEHTOB
ITepuomnueckoit cucremnl J[. M. MenngeneeBa. XapakTepucTHKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproauueckoro 3akoHa u [lepuoanueckoi cUCTEMbl XUMUYECKHUX
AJIEMEHTOB JUId pa3BUTHs Hayku W npaktuku. [[. V. MenzaeneeB — yd€HbIM U
rpakIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX AIIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKILIMH.
[Ipoueccel oOkucneHus: u BOCCTaHOBICHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUJIPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS ).

Mestcnpeomemnmnuie ceéasu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYILIECTBIISIETCS 4Y€pe3 MCHOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO--HAYYHBIX
HOHATUH, TAK W NOHITHUH, SBISIOIINXCS CUCTEMHBIMU JUIsSI OTAENBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO11ue ecTecTBEHHO--HAayUHbIE MMOHATHUS: HAY4YHbIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pUKauus, [EpUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aroM, 3IJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUYECKUNA 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHME BEIIECTBA, ra3, (PM3NYECKUE BEIWYUHBI, €IUHULIBI
M3MEPEHNUs, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnognueckuii 3axoH. [leproanyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
N. MenpeneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kalus, KalablUusd M HX
COCAMHEHUH B COOTBETCTBUM C IIOJIOKEHHEM JJIeMeHTOB B Ilepuomuyeckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHABI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX peaklMil MO pa3InyHbIM IPU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B pEakUWU BEUIECTB, MO TEIUIOBOMY 3¢ dexTy, 1o
M3MEHEHHUIO CTETNEeHEeW OKHCIIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEaKLUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karammse. [lonsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIMSAIONIME HA CKOPOCTb XHMHYECKOM PEAKIMU W IMOJOKEHHE XHUMHUYECKOTO
paBHOBECHSL.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU,  JJICKTPOHHBIA  OajaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIIBHON  PEAKLUHU. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HCIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOUALIMU. DJAEKTPOIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUJIAMU
XUMU4ecKoil cBsizu. CteneHp auccounanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBaHMI W COJEl B CBETE€ MPEICTAaBICHUNA 00 3IEKTPOJUTUYECKON
nucconuanyu. KauectBeHHble peakiy Ha HOHBL. [loHsATHE O THIpOIM3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIMIETOK HEOPraHWYECKUX
BEIIIECTB — METAJUIOB M HeMeTayioB (rpadura M aiMasa), CI0KHBIX BEIIECTB
(xJopuga HaTpuUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakUuuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, WLIENOYEd U COJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MAaTEpPUANOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWs  peakluuii HOHHOro  oOMeHa
(oOpa3oBaHue oOcajgka, BBIIEJICHME Ta3a, o0Opa3oBaHUE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUUi
(ropeHue, peaknMu pas3iIokKEHUs, COCINHEHHUs), PACIIO3HABAHUE HEOPTaHMYECKHUX
BEUIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHbI, pEIIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3NUECKUue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XMUMHMYECKHE CBOWCTBA Ha NpUMEpe  XJiopa
(B3aMMOJEHCTBUE C METaUlaM{, HEMEeTa/ulaMH, Leno4YamMu). XJIOPOBOAOPOI.
ConsiHass KHCIIOTa, XMMUYECKHE CBOWCTBA, MOJIydeHUE, NMpUMEHEHHE. JleicTBhe
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeloBeKa. BakHelmme XJIOpHUIbl MU HX
HAaxO0K/JEHUE B IPUPOJIE.

O6mast xapaktepuctuka d1eMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u ¢u3NYeCKue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOpOJ, CTpoeHHE, PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENIM KHCIOTHBIX OKCHUIOB.
Cepnas kwucnora, (Qu3nueckue © XHMHYECKHEe CBOHcTBa (oOmIMe Kak
NpeNCTaBUTEN Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
JeKalie B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKIIUS Ha



cynabdar-uoH. Haxoxnaenue cepel u €€ coequHEHUN B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PacHpOCTpaHEHHE B MPHUPOJIE,
¢uznyeckue U xumMuyeckue cBoiicTra. KpyroBopot azora B npupozge. AMMHAK, €TO
¢usnyecKkue U XMMHUYECKUE CBOMCTBA, OTyueHue U nmpuMeHnenue. Conu aMMOHUS,
ux puU3NUECcKre U XMMUYECKHE CBOMCTBA, MpUuMeHeHre. KauecTBeHHas peakiiys Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYeCKue U XUMUYECKUE
cBOicTBa (0OIIME KaK TPEJCTaBUTENs Kiacca KUCIOT W CHernupuyecKue).
Hcnonbs3oBaHne HUTPATOB M COJEM aMMOHHUSL B KayeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPY>KaloIle cpeibl COENTMHEHUSIMH a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOouBbl U BomoémoB). docdop,
ajutoTpornHeie Moaudukanuu Qocdopa, Guzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopnas kuciora, GU3NIeCKHe U XMMHUSCKHE CBOHCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJUIOTPOINHbIE
MOJU(UKALIUKA, PACOPOCTPaHEHUE B TPHUPOAE, (PUINYECKUE U XUMUYECKUE
cBoiicTtBa. AncopOuusa. KpyroBopotT yriepoaa B npupone. OKCUIbl yriiepoaa, ux
dusnueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBbIE OpPTaHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a T17100albHOTO TMOTEIUICHHWS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COolMM, uX (PU3NYECKUEe W XUMHYCCKHE CBONCTBA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHBIC MOHATUSL 00 OPraHUYECKUX BEIIECTBaX KaK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TIIUIEPUH, YKCYCHas KUCIIO0TA).
[IpupogHbie WCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, MTPUPOIHBIM Ta3, HEPTH),
MPOIYKThl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJNIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poJii B OKM3HM 4eJOBeKa. MarepualbHOEe €AMHCTBO OpPraHUYECKUX U
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npuMmenenue. CoenuHeHUs: KpeMHHUs B npupoje. OOue mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
OBITY, B IPOMBIIICHHOCTH. BakHeillme cTpouTenbHble MaTepUalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, ene300eToH. [Ipobiembl 6€30MacHOrO MCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa30B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKaHMs, OMBITHI, OTpaKarolue (PU3NYECKUEe U XHUMUYECKUE CBOMCTBa
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE ¢ o0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMIJICHHUE C
oOpaslaMu  cepbl M €€  COCNMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHE Mpolilecca OOYIIMBaHUS caxapa MoJ JeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBE/IEHNE KAUECTBEHHOW peaKuu Ha CyJIb(aT-
HMOH U HaOJIOJeHHE IMpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (DU3MUECKUMHU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOMpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KauyeCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (pocdar-uoH U M3ydYeHHe MPU3HAKOB
UX MPOTEKAHUSI, B3aNMOJECHCTBUE KOHLIECHTPUPOBAHHON a30THON KHCIJIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM MPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U U3yUYCHHE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAa4eCTBEHHBIX PEaKIMii Ha KapOoOHAT U
CUJIMKAT-UOHBl W H3YyYCHUE INPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMIIEHUE C
MPOAYKIMEN CHJIMKAaTHOM TNPOMBIIIJIEHHOCTH, PEIIEHUE HKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHelnime HeMeTaIbl U UX COETUHEHUSD.

MeTaJiibl U UX COCAUHEHUS

OO01mast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosioxkeHus B llepuomnueckor cucreme xumuyeckux siemeHtoB [, .
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtainudeckas CBA3b U
METAJJIMYECKasi  KpPUCTAJUIMYECKass  pemeéTka.  DIJIEKTPOXMMHYECKUU  psif
HaIpspKeHU MeTamuioB. u3znueckue U XMMHUYECKHE CBOMCTBa MeTaiuioB. OOmue
CHoCcOObl TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3MHM METaIOB, OCHOBHbBIC
CrocoOBl 3amuThl UX OT Koppos3uu. CmaBbl (CTaib, YyTyH, TIOPATIOMHUHUMA,
OpoH32a) U UX MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[[lenounble mMeTamubl: moyokeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
sanementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
duznyueckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HATpusi U Kanus). OKCUabl U



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe 1IeNIOYHBIX METAUIOB U HX
COCIMHEHUN.

[[lenoyHno3emenbHbIE METAJUIbl MarHuid MW KaJbLUMW: IOJOXKEHHE B
Ilepnoguueckon cucreme xuMmuueckux smeMmeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B npupoae. uznueckue 1 XuMUIECKUE CBOMCTBA MAarHUs
U Kanpuusa. Baxseiimue coeauHeHUs Kaiblusg (OKCHUI, TUIPOKCHMA, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHMN: TosioxkeHue B [lepuoauyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aToMa, HaXOKJICHHWE B npupone. Pusndeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUTIA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MeHnneneeBa, CTpO€HHE aToma, HAxXOXKICHHE B mpupome. PU3HYECKHE H
XUMHYCCKHE CBOMCTBA jkeje3a. OKCHIbI, THAPOKCHIBI U coiu xxenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIaBOB, WX (U3HUECKUMU
CBOMCTBaAMHU, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHJIA
KIS W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKele3a B KHUCIOPOJE
(BOBMOXKHO  WCIIOJIb30BAHME  BHUJACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajablvs, aTIOMUHUS, [IMHKA, JKelie3a
(IT) u xeneza (I1I), mequ (1), HaGnrOAEHNE U OMUCAHUE TPOIECCOB OKPAITUBAHMUS
JJAaMEHH MOHAaMU HATpusl, Kajlusgd M KaiblUs (BO3MOXHO UCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TMIPOKCHIA ATTFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Baxuelme
METaJUIbl U KX COCTUHEHUS».

XuMud ¥ OKpYysKaluas cpena

BemecTtBa m Marepuanbl B TOBCEIHEBHOW JKM3HM 4YeOBEKa. be3zomacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpeanl (MpelesibHasl JO0MyCcTUMas
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posib xuMun B pelieHun 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuasoB (CTEKJO, CIJIaBbl METAIOB, MOJHUMEpHBIE
MaTepHaIbI).

Mescnpeomemmnuwie cea3u



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYILECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOLIMX eCTEeCTBEHHO-HAyUYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHATHSA: HAy4YHbIM (pakT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccudukauus, TMEePUOAUYHOCTh, HaOIIOAEHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

dusuka: Marepus, aTroM, O3JIEKTPOH, IMPOTOH, HEHTPOH, HOH, HYKIHU],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYJA, DJIEKTPUYECKHH 3apsiid, MPOBOJHUKH,
MOJYIPOBOJIHUKH,  JTUAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (U3MUYECKHE BEIMYMHBI, CAMHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIbHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJAbTaThl OCBOCHHUSA MPOTPAMMBI OCHOBHOTO OOIIETro
00pa3oBaHMsI JOCTHIalOTCs B X0/A€ OOy4YeHMs XMMHHM B €IUHCTBE Y4YEOHOU U
BOCIIUTATEIIbHON ACATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPABCTBEHHBIMH ILIECHHOCTSIMHM, NPUHATBIMUA B
oOllecTBe MpaBUJIaMUM M HOpMaMH IIOBEIEHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIMYHOCTHBIE ~ pe3yJdbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM ITO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAlMd |
pacIIMpEeHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIWIO, NOHUMAaHHS 3HAYECHUS XUMHYECKOM HAyKH B KU3HH
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHOM MH(popMaiuei o
NEPENOBBIX JOCTH)KEHHMSIX M OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W IPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEeIbCKOM, TBOPYECKOW WM APYrMX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUM Y4€OHBIX, TIO3HABAaTEIbHBIX 3a/a4, BBIOJHEHHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX IMPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOILM B IMpPOLIECCE O3TOM y4uyeOHOW JeATeTbHOCTH, TOTOBHOCTHU
OLIEHMBATh CBOE TOBEJECHHE M IMIOCTYIIKM CBOHMX TOBAapHILEW C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MMOCIEACTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTaBIISIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIIHOCTH HAay4HOM KapTHHBI MHUpa, MpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aWMOCBS3SX YEIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

ITO3HABATEJIbHBIE MOTHUBBI, HAMPABJIECHHBIE HA IOJYYEHHE HOBBIX 3HAHUW IIO
XUMUU, HEOOXOAMMBIC IS OOBACHEHHUS HAOJIOJAaEeMbIX MPOILIECCOB U SIBJICHUH,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKON KyJbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPATYpPOH, MOCTYMHHIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO M TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IPOEKTHOM UM  HUCCIEI0BATEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 37I0OPOBBIN 00pa3 »XW3HH, OCO3HAHWE TOCICICTBHA WU
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aIKOr0Jisl, HAPKOTUKOB, KypEHHSI),
HEOOXOJIUMOCTH  COOMIOJICHUS] TMpaBuUi  O€30MaCHOCTH TMpU  OOpallleHUuH ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO TTpodeccuil U TpyJia pa3InyHOro poja,
YBAXKEHHE K TPYAy M peE3yibTaTaM TPYIAOBOH JEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOIOHKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHoN npodheCcCUOHATBHON JACSITEIIbBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HECCUOHATILHOM CpefIe;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HMCTOYHUKY
U3HU Ha 3emile, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
O6e3omacHOoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOICHUS
MpaBuJ1 0€30MaCcHOTO MOBEICHUS TTPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU HU3YUYEHUH XUMHH, IJIs
pelLIeHUs 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOTHON CPENOH, 151 TTOBBILICHUS
YPOBHSI  JKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAaHUS TJIOOQIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTeW MX PEIICHUS MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COLIMAJIBHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe wmeTanmpeAMETHBIX pPE3YJbTATOB BBIICIAIOT 3HAYUMBIE JIs
dbopMupoBaHUsS MHUPOBO33PEHHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, Teopwus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
WCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEeAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEIOCTHOMN



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIC TCUCTBUS (IIO3HABATEIHHbBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpbIE oOOecneunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYLIECTBICHUIO Y4EOHOM
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI KCTOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWI: PacKPBIBATh CMBICT XMUMHYECKUX TOHITHH (BBIICIATH WX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMH H3YUCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XHMHUH,
MpeoOpa30BEIBATH MTUPOKO MPUMEHSIEMBIE B XUMHH MOJICTBHBIC MTPEACTABICHUSI —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH yueOHO-TI03HABATENbHBIX 33/1a4, C YYETOM
ATUX MOJENBHBIX MPEICTABICHUN BBISBIATH U XapPAKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKHUX PEaKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh TMOCTABJICHHBIE BOIPOCH B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKK€ B KA4eCTBE OCHOBBI JIi (OPMHPOBAHUS THIIOTE3bI I10
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

NPUOOPETCHUE OIbITa IO TUTAHWUPOBAHWIO, OPTaHU3AIlMU W IPOBEIACHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI0AaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICOBAHUS, COCTABIATH OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHUPOBATH HWH(OOpPMAIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIONYJISIpHAsT  JIUTEpaTypa XHMHYECKOTO COJEP)KaHMs, CIPABOYHBIC
nocobusi, pecypcel WHTepHETa), KpPUTUYECKH OLIEHUBATh MPOTUBOPEUMBYIO WU
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3apOoChl NPU MOHCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX JJii BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHUE OIbITa B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO HCIIOIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaydl HECIOXKHBIMM CXEMaMH, JuarpaMMmami,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(OPMAILMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPYXKAIOUIEH NPUPOTHON
Cpepl.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE yYeOHbIe 1elCTBHUA:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WJIU) JUCKYCCHM) IIO
CyumiecTBy  oOCyxgaeMoll  TeMbl, (OpPMYyJIUpPOBATb  CBOM  MPENJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHsSI ~ TPEACTaBISITh  TOJYyYEHHBIE  pE3yibTaThl  MO3HABATEIBHOMN
ACSTENbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaTh IPE3CHTALHUIO
pE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYIAHHYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
MO3HABATEIBHON M HWCCIIEOBATENbCKOM  NIEATEIBHOCTH TMPU  pEHICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JEWCTBHUH, OIpeneeHUe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPENeNATh LENH eATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeILHOCTD, BHIOUPATh Hanbosee 3pheKTUBHBIE CIIOCOOBI PEIICHUs] YICOHBIX H
MO3HABATENbHBIX 3a/lay, CaMOCTOSATEIBHO COCTaBISATh WJIH KOPPEKTHPOBAThH
IPEIJIOKEHHBI QJITOPUTM  JEHUCTBUU I[PU BBINOJHEHUM 33JaHUN C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHWU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX WU PEaKIUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yJibTaTa 3asBIICHHOM 1€, yMEHHE
MCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aT€NbHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO JaHHOW (eaepanbHO pabdouell MporpamMMmoi,
BBIICTISIIOT: OCBOEHHBbIE OOY4YalOIIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI



NeUCTBUN, crnenupudeckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K xoniy oOydenus B 8 Kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUuPpuKaiusi peakiui: peaxiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
AIpO aToMa, AJIEKTPOHHBIA CIIOH aroMa, aroMHas oOpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHATHH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XHWMHUYECKYIO) CHUMBOJHUKY JUIsl COCTaBieHUs (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cMmbica Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXpPAHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhICE HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xxumuueckux osnementoB J[. W.
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00Iee YUCIO AIICKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (10 YHUCIy W COCTaBy YYaCTBYIOIIMX B pPEAKIIHUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOINME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO  MAacCChI
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »3JIeMEHTa 10 (GopMmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATELHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allnulo, KiacCU(pUKAIUIO,
BBISIBJICHUE TIPUYWHHO--CIEACTBEHHBIX CBS3CH — 11 M3yYEHUS CBOKWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJCTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  MOJIb30BAaHUS  XUMHYECKOW  TOCYyAOM |
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TakKXKe IMpaBWiaM OOpalleHus ¢
BCI[ECTBAMH B COOTBETCTBHUM C WHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPHUMEHTBI  II0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeMeTHbIEC pe3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHUIA:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATHN: XUMHUYECKUI
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBS3b, TEIJIOBOU A (HEeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMAIUS, PEAKIUU HOHHOTO
oOMEHa, KaTajim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIMTENIb,  BOCCTAHOBUTENIb,  OKHCIEHUE UM  BOCCTAHOBIICHUE,
aJJIOTpONUs, aM(POTEPHOCTh, XUMHUECKas CBsA3b (KOBAJIEHTHAs, WOHHAs,
MeTaJJIMYEcKasi), KpUCTAIIMYECKass pemérka, KOppo3us METaslloB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO JI0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONB30BaTh XHUMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBiICHUS (HOPMYI
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINA;

OIPEIENSATh BaJIEHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKHUX YIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOrO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
ONpeAenéHHOMY KJIacCy COEIMHEHHA 1o (opmysiaM, BUA XUMUYECKOU
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHMSIX, 3aps]l UOHA M0 XMMHUUYECKON QopMmysie, XapakTep Cpenbl B
BOJHBIX PaCTBOPAaxX HEOPTraHWYECKUX COCIWHEHHM, TUII KPUCTALIIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh W XapaKTEPU30BaTh
Tabnuunyto Gopmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauYeHUs, KOTOpbIE HMEITCS B MEPUOJAMYECKOW Tabmuie, ¢
YUCJIIOBBIMM  XAPAKTEPUCTUKAaMU  CTPOEHUS  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB M 3apsij sApa, o0OIIee 4YHCIO DIEKTPOHOB U
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COCAMHEHUN B
npeesax MajblX IEPUOIOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BELIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOUIUMX B pEaKIUU
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEH OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOHIME U CHEHUPUUYECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX U CJOXHBIX BEIIECTB, MOATBEP)KIAs OMUCAHUE
NpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIU;

COCTABJISITh YPaBHEHUS AJIEKTPOJUTUYECKOM JHCCOUMALWU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJBSIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM  H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakK)Ke IpaBWjia OOpallleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM IMyTEM XJIOPHII-, OPOMH/I-,
uonu-, KapOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMH MBICTUTEIIBHOU JESITEIIBHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAYYHBICE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpEHNe, MOJICIMPOBAaHUE, SKCICPUMEHT (pEallbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosau4vecTBO 4acoB
Ne HaumeHoBaHue pa3aesioB JJeKTpoHHbIE (IU(PPOBBIE) Hara
KoHTpoJsbHbIe IIpakTHyeckue
n/n U TeM MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl H3yYeHHs!
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMHYECKHE MOHATHSI
XuMus — BakHast 00J1acTh
11 €CTEeCTBO3HAHUS U 5 9 bubmuorexa [JOK
' HPAKTUYECKOM https://m.eds00.ru/7f41837c
JeSITeIbHOCTH YeJIOBEeKa
12 BemecTBa 1 XuMH4eCcKHe 15 1 bubmnoreka LIOK
' peaKknuu https://m.edsoo.ru/7f41837¢
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopoz. 5 bub6nuoreka LIOK
' [MonsaTHE 06 OKCHIAX https://m.eds00.ru/7f41837¢
Bonopoa.Ilonsrue o bubnnorexa [HOK
2.2 8 1
KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [lonATHE 5 1 1 Bbu6nmmoreka [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACCHI BuG 110K
nOIMOTEKA
2.4 11 1 1
Heopraanevcmx https://m.edsoo.ru/7f41837c
COETMHEHUI
Hroro mo pasnery 30

Pa3nen 3. llepuonnyeckuii 3axon u llepuonnyeckas cucrema xumnuyeckux 3jiemeHToB /I, . MennesneeBa. CTpoeHHe aTOMOB.
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XumMuueckasi cBi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE Pe€aKIun

[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema
3.1 XAMHYECKHX JIEMEHTOB /]. 7
. Mennene-eBa.
CrpoeHue aroma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XUMHUYECKAS CBA3b.

3.2 OKUCIHUTENBHO- 8 1 bubmuorexa [JOK
' BOCCTaHOBHTEJILHbIE https://m.edso0.ru/7f41837¢
peakuuu
bubmnoreka LIOK
4 1
TOTO O pasiery > https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmmorexa [IOK

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

OBIIEE KOJIMYECTBO HACOB

[10 ITPOT'PAMME 68 4



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

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XUMUYECKHE PEaKIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO1m1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOoB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 brommorexa LIOK
' PYTHHE!. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
2.3 aseMeHTOB VA-Tpynibsl. A30T, hochop 1 ux 7 1 bubmorexa HOK
' PyHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
24 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 buommorexa LIOK
' Ny PYIHBL pol https:/m.edso0.ru/7f41a636
KPEMHHU ¥ UX COCTUMHEHUS
Hroro mo pazneny 25



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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpue croicTEa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme Metayuisl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
41 BemnrectBa u MaTepuaibl B )KU3HU YEI0BEKA 3 Bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITIOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kosan4yectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontposbubie | IIpakTudeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTeibHbIE
padoThbI padoThbI
pecypchbl

1 [Ipeamer xumuun. Posib XuMUU B )KU3HU 1 bubnnorexa [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METO/IaX MO3HAHUS B XUMHUH 1 bubmmorexa [IOK

8 https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padota Ne 1 «IIpaBuia

3 paboThI B 1a00paTOpUU U TIPUEMBI 1 1 bubmmoreka [JOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHHUEM»

4 Yucrele BemecTa 1 cmecH. CriocoObl 1 bubnuoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas pabora Ne 2

) «Paznenenue cmeceli (Ha mpumepe 1 1 bubmorexa [IOK

A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
but6mmoreka [JOK
6 A 1
TOMBEH MOIICHYAIH https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE DIIEMEHTHI. 3HaK1 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CITOKHBIC BEIECTBA 1 bubamorexa [HOK

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

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ffod2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSTHCTBA COCTaBa BCHICCTB.

bub6mmoteka [IOK

10 X .B
HMeCKas opmysia. BanenTHoCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTeNnbHASI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J1s1 XMUMHUYECKOTO bubnuoreka [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 Komnunuectro BemniectBa. Moib. bubnuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 Ouznyeckue U XUMHUUECKUE SBJICHUS. bubmmoreka [JOK
XHAMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 yCIOBUS IPOTEKAHUS bubmmoreka [JOK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPaHEHHS MAaCChI BEIIECTB. bubmuoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brrancnenust KomuaecTBa, MacChl
17 BEIIECTBA MO0 YPAaBHEHUSIM XUMHUYECKHX brbsmorexa HOK
» . P https://m.edso0.ru/ff0d5708
peaxiuii
Krnaccudukanus XuMUIeCKUX peakiuit
18 (coe I/Iqu):Hm[H a3JI0KEHUS e bubmiorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 SHIUKJIOTIETUCT O6o6yq eHUE U buomiorexa LIOK
) et » https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aI¥sl 3HAHUH
20 KonTponbnas padorta Nel o teme bubmuorexa [LIOK
«BelecTBa 1 XUMHYECKUE PEAKIIMI https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs razos. Cocras bu6nuoreka [IOK

Bo3ayxa. Kuciopom — anemMeHT u

https://m.edsoo.ru/ff0d448e
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IIpOCTOC BEHIECTBO. O3zon

duznueckre 1 XUMHUUYECKHUE CBOUCTBA

bu6mmoteka IIOK

22 KHCII0POAA (PeaKILHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoOblI TOTYYCHHUST KHCIIOpoa B
23 nabopaTopuu Zq I OMBII_HJ'ICHII)-IOCTI/I bubmorexa LHOK
paTop P ' https://m.edso0.ru/ff0d497a
[IpumeneHnune kucnopoaa
TemnoBoit 3 pext xummaeckon
24 peaKkIuu, MOHATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKITHSIX
Tormnuso (He(Th, yrojib U METaH).
25 3ar HSHGI—EI/qu];O3 yra CITIOCOOBI c)aro bubmmorexa [IOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHHS
[TpakTrueckas padora Ne 3 o Teme
26 «l?lon eHUe 1 5061/1 aHUe KUCIIOpo1a bubmorexa HOK
1 1P posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — sieMeHT U rpocroe bubnnorexa [IOK
BelecTso. Haxoxxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
)8 du3nYecKre 1 XUMUICCKHIE CBOMCTBA bubnuoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCITOTAX U COJISAX bubmorexa HOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI moTydeHus BOAOPO/Ia B bubnuoteka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
P P bubnuoreka [JOK
31 «ITomydenne u cobupanue BoI0po/Ia,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MomnsipHblii 00bEM Ta30B. 3aKOH

bub6mmoteka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Broranciiennss 00b€Ma, KOJIMYSCTBA
33 BEIIIECTBA r'a3a IO €ro U3BECTHOM bubmmorexa [IOK
o . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHEHUIO PEAaKIIMHM Ha OCHOBE 3aKOHA bubmorexa HOK
P " peart . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIEHHH ra30B
35 DOU3NYECKUe U XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa xak pacrBoputeib. HacklieHnHbie
37 u HeHaCI)IpeHHBIE acTBOpbI. MaccoBas bubmorexa [TOK
H P Pl https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
IIpakTryeckas pabora Ne 5 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
ONpeAcIEHHON MaCCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KontponbHas padota Ne2 o teme bubnnorexa [IOK
«Kucnopoa. Bonmopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KiIaccupuKaIms, bubnunoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX brbmorexa TIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(DUKAITUSA, Bbubnunoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyyenue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, bubmmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCO((SBII) TOJI )GHI/UI XHMHquKHe bubmorexa HOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas pabota Ne 6. Pemienue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnyeckas cBsA3b MEXKAY KilacCaMu bubnnorexa [IOK
HEOPraHWYECKUX COCAMHEHUI https://m.edso0.ru/00ad9a50
bu6nmmorexka [IOK
49 O0o001IeHre 1 cHCTeMaTH3aIUs 3HAHHIA
- i https://m.edsoo.ru/00ad9ch2
KontponsHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XI/II\I?II/IIIeCKHX AJIEMEHTOB §OH$ITI/IC 0 bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX DJIIEMEHTOB
[Tepuonuueckuii 3aKOH U
but6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKIX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bu6mmoreka [IOK
53 [Tepuoapl, rpymImbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bub6mmoteka [IOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aToMOB 3JieMeHTOB [lepuoanueckoi bubmorexa HOK
https://m.edsoo.ru/00adaébc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XUMUYECKOrO
56 3JIEMEHTA 110 €ro MOJ0KEHUIO B bubnuoreka [IOK
[Tepuonuueckoint cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTHUsA HayKu U npaktuku. . 1. bubnuorexa [LIOK
MenpeneeB — y4€HBIM, NEAaror 1 https://m.edsoo.ru/00ada96e
rpaXxJIaHUH
58 DNeKTPOOTPUIIATETLHOCTH AaTOMOB bubnmnoreka [IOK
XAMHUYECKHAX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmotexa I1IOK
> Horast xumirieckas ceash https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 noJIsApHAas XUMHYECKast bubnnorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenosisipHas XuMu4ueckas bubnnorexa [IOK
CBsI3b https://m.edsoo.ru/00adaab9
bubnunoreka [IOK
62 CTenen okucieHis https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIE bubnuoteka [IOK
peakinuu https://m.edso0.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ned o teme bubnmoreka [IOK
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«CTpOGHI/IC aroMa. XMMHAYECKasl CBI3h)

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

66 PezepHblil ypok. O6001meHe 1 1 bu6mmoteka [LIOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHe 1 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O6o611eHuE 1 1 bubmmoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB IIO 68
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9 KJIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabnbie | IlpakTnyeckue
n/n Bcero H3yuYeHHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
[lepuoanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 bu6nunoreka [IOK
XUMHUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuorexa [JOK
2 CBOMCTB XUMHUYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Knaccudukanus n HoMeHk1atypa 1 bubnuoreka LIOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMnueckon CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX pa3JIeioB Kypca 8 kiacca

5 Krnaccudukanus XuMunaeckux 1 bu6mmoreka LIOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

Bbu6nmuoreka [IOK
7 peakuuu. [ToHSITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[TonsTHE O XUMHUYECKOM PABHOBECHH.
bu6mmorexa [IOK
8 @DakTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKMr 1 MMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHA

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC

Bu6mmoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUICCKON
10 L[I/IcfounaupmpCHanme U ciia0ble Eubmorexa HOK
) https://m.edso0.ru/00adcd68
AJEKTPOJIUTHI
11 HMonHble ypaBHEHUS PEAKIIMA bubnnorexa LIOK
M peakdl https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOIICTBA KUCJIOT U
12 OCHOBAHUI1 B CBETE IPEICTABICHUI bubmmorexa [OK
pvﬂ https://m.edsoo.ru/00add5d8
00 DJIEKTPOTUTHIYCCKOMN TUCCOIMAIINN
XHUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 IPEACTABIIEHNN 00 bubmmorexa HOK
pet " https://m.edso0.ru/00add8b2
ANEKTPOIUTUIECKON UCCOLUAIIH
bu6mmorexa [IOK
14 I1 7
OHATHE O THAPOIH3E coIeH https://m.edsoo.ru/00add9d4
15 O06o001meHre B cCHCTeMaTH3aIHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTruyeckas padora Ne 1.
16 «Perrenne >xcnepuMeHTAITLHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOIUTHUECKAS TUCCOIIHAIINS bubnmorexa [OK
p o THHATTHA. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMHU B PACTBOPAX»
OO6mrast xapaKTepUCTHKA TAJIOTEHOB.
18 XUMHAYECKHAE CBOMCTBA HA IIPUMEDPE bubmmorexa [OK
p p https://m.edsoo0.ru/00addfe2
XJiopa
19 XnopoBogopon. ColisiHast KUCIIOTA, bubnmoreka [IOK
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XUMHUYECKHE CBOMCTBA, IOJIyYCHHE,
MIPUMCHECHHE

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

[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonydyenue coIHOMN KUCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKUX PEAKIHI, €CIIH OINH U3 buGnnorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO01mas xapaKTepUCTHKA IIIEMEHTOB bu6nuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeIMHEeHUN bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoiopo/1, CTpOEHHUE, bubnmnoreka [IOK
¢u3nyeckre 1 XMMUYECKHEe CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 ¢u3nyeckre 1 XMMUYECKHEe CBOICTBA Buomorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKINH, JIeKAILUE B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnoreka [HOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIleu cpeibl COCTUHEHUSIMU
cephl
97 Brruucnenue MmaccoBo 10J1M BBIXOJ1a bu6mmoreka [IOK
MPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO1mas XxapakTepUCTHUKA HIIEMEHTOB bubnmoreka [IOK
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VA-rpynnel. A30T, pacnpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, IOJIYUECHHUE U
i https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[IpakTuueckas padbora Ne 3 o teme
30 «[lonydenne aMmmuaKa, H3y4eHHE €ro bubmorexa HOK
e ath https://m.edso0.ru/00adf180
CBOWCTB»

31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bu6nuoreka [IOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPATIbHBIX

32 oOpenuii. XuMu4eckoe bubamorexa HOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COETMHEHUSIMU a30Ta
®ocdop. Oxeua dpochopa (V) u

33 (poc:ll))o pHaH KI/ICJ‘I((?Ta q()ppl:mf{eZKHe " Buomorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue pocdaros B

34 Ka4yecTBE MUHEPAJIbHBIX Y0OPEHUH. bubnnorexa [HOK
3arpsi3HeHUe IPUPOIHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHHE B

35 npu 1(3) i[ (I;I/IBI/II:{CCKI:/IC Y XUMHYECKHE buommorexa LIOK

p P Ae, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yriiepoaa, ux Gpu3ndeckue u bubnuoteka [JOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbBIE ¢ OKcHIoM yriepoza (1V)

37 VYronpHasg KUca0Ta ¥ €& COIn bubmmorera [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padora Ne 4 o reme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [IOK
KadecTBenHnas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKUX BEIIEeCTBAaX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpemHuwii u ero coeiMHEHUS bubnnorexa LIOK
https://m.edso0.ru/00ae080a
[TpakTrueckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnunoreka [IOK
«BaxHelne HeMETaIUIbl U UX https://m.edso00.ru/00ae0bf2
COCTUHECHUS»

Kontponbnas padota Ne3 mo teme
42 «Baxaelnie HeMeTaJIIbl ¥ BX bubmorexa [IOK
https://m.edso0.ru/00ae0e18
COCTMHECHUS
OO01as xapaKTepuCTUKA XUMHUIECKHIX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannauueckas CBSI3b U bu6mmorexa [IOK
METAJUTNYECKast KPUCTALTNYECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyecKre CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAJIIOB.

. bu6mmoreka [IOK

44 DNEeKTPOXUMUICCKUN PST

HaIpsHKEHUN METaJUIOB

https://m.edso0.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CruiaBel. BerauciieHus no

Bu6mmoreka [JOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 Ilonsatue 0 KOPPO3UHU METAILIOB bubmorexa LOK
pp https://m.eds00.ru/00ae1278
bu6mmoteka [IOK
47
Ilenounpie MeTaneI https://m.edsoo.ru/00ae14bh2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnunoreka [IOK
Kalus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIE METATIIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 BaxxHelmnme coeqMHEHUS KaIbIUI bubmorexa [JOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3ALIHS
3HAHUU
59 JKEcTKOoCTh BOABI U CITOCOOEI €& bu6nmmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
IIpakTryeckas pabora Ne 6 mo Teme
53 "YKEcTKOCTL BOABI I METOIEI €6 bubmorexa LOK
| A A https://m.edsoo.ru/00ae1ae8
yCTpaHEHUs
bu6mmoreka [IOK
54 An I
FOMIHIH https://m.edsoo.ru/00ae1c64
55 AMpoTepHbIe CBOWCTBA OKCHIA U bubnnorexa [HOK
TUAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Weeso bub6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUABI U COJIM KEJIC3a

bu6mmoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606nvleHI/Ie U CUCTEMATU3ALHA
3HAHUU
[IpakTuueckas pabora Ne 7. Pemienue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HOK
«BaxHennme MeTajibl U UX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKITUi, €CITH OJNH U3
60 peareHToB J1aH B U30BITKE UITU bu6nunoreka [IOK
COAEPKUT NpuMecH. Boruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JT0JIM BBIXOJIa ITPOTYKTa
peaxkuuu
61 O606HvleHHe U cCUCTeMaTHU3aIus
3HaHUN
KontponbHas padota Ne4 o teme
62 «BaxHeinme MeTamibl U UX
COEZTUHEHUSI
63 Bemectsa u matepuansl B bu6mmorexa [IOK
IOBCEHEBHOW KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYeCKOe 3arpsi3HEHNE bu6mmoreka LIOK
OKpPY KaroLLEen Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bu6mmoreka LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O6061IeHNE 1 bu6mmoreka LIOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE U bubnmoreka [IOK
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cucremMarusanuia 3HAHUH

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

68 PezepHblil ypok. O6001meHe 1

cUCTeEMAaTHU3alud 3HAaHUN

Bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB WU.T"., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumus, 9 xknacc/ 'a6puensa O.C., OctpoymoB W.I'., Cnaakos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
"I[Toypounbie pa3pabOTKu 1O XUMUH 114 8 Kiacca"
M.}O.T"opkoBenko,"[loypounsie pa3paboTKu Mo XUuMuu 17151 9

kiacca"O.C.I'abpuensiH.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI CETHU
HUHTEPHET

DJIEKTPOHHOE NMPUJIOKECHUE K yueOHUKY Ha WWW.drofa.ru. [Tpuka3

Munnpocsemenust Poccun 0102.08.2022Ne653»00 yTBepk1eHUH PeaepabHOTO
MIepPEeYHs SJIEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB, IOMYIICHHBIX K
WCITOJIb30BAHUIO TP PeATTU3AINH UMEIOIINX TOCYJapPCTBEHHYIO aKKPEIUTAIIHIO
00pa30BaTEeNbHBIX MPOTPAMM HaYaJILHOTO 00IIEero, OCHOBHOTO OOIIIETO, CPETHETO
ob1ero oopaszoBanus»(3apeructpupoBano B Muntocte Poccun 29.08.2022

Ne69822).
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