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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHUH Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeNbHOW MPOTrPaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi, mnpeactaBieHHbIx B PI'OC OO0, a Takke Ha OCHOBe denepanbHO pabodeit
MPOrpaMMbl BOCIIUTAHHS U C YYETOM KOHIICMIIMHU IMPETNoJaBaHus y4eOHOTo mpenMera «XuUMHS» B
oOpa3oBaTeNIbHBIX opranu3anusax Poccutickoit dexeparium.

Ha 6a3ze nenrpa «Touka pocta» obecrieunBaeTcsi peaqu3ausi 00pa3oBaTeIbHBIX MPOTrPAMM
€CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKOI HaNpaBICHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMU 3aKOHO/IATENIBCTBA B chepe 00pa3oBaHus U ¢ yu€TOM pekoMeHnanui denepaabHOro
orepaTopa yueOHoro npeameta «Xumus». OdpazoBarenbHas MporpaMma rno3BoisieT UHTETPUPOBATh
peanusyemsle 3/1€Ch MTOXO0/Ibl, CTPYKTYPY U COJI€pKaHUE IIPU OpraHU3aluy 00y4eHHus] XuMuu B 8—9
KJIaccax, BEICTPOCHHOM Ha 0ase J1r000ro u3 JOCTYIMHBIX yueOHO-MeToandecKkux komiiekcoB (YMK).
Hcnonp3zoBanue o6opyioBaHus HeHTpa «Touka pocTa» 03BOJISIET CO31aTh YCIOBUSA:

e IS pacIIMPEHHsI COACPKAHUS IIKOIHHOIO XUMUYECKOTO 00pa30BaHNUS;

e IS MOBBIIEHUS MO3HABATEIbHON aKTUBHOCTH 00YYarOIIMXCSl B €CTECTBEHHOHAYYHOU 00J1acTH;

e JUIA pa3BUTHS JIMYHOCTU peOEHKa B Mpoliecce 00y4eHUs] XUMUH, €T0 CIIOCOOHOCTEH, (POPMUPOBAHUS
1 yJOBJIETBOPEHHUS COIIMAIbHO 3HAYUMBbIX HHTEPECOB U MOTPEOHOCTEH;

* s paboThl C OJapEHHBIMH IKOJILHUKAMH, OpTaHU3alMU UX PA3BUTHS B PA3TUYHBIX 00JIACTIX
00pa3oBaTeIbHON, TBOPUYECKOU EATETLHOCTH.

[Tpumensist uudpossie 1abopaTopun Ha YpOKaxX XMMHHU, y4alllluecs CMOTYT BBHITIOTHUTh
MHO’KECTBO JJAOOPaTOPHBIX pabOT M 3KCIIEPUMEHTOB IO MPOTrPAMME OCHOBHOM IIKOJIBI.

[IporpaMMma mo xumMum Ja€T MpeACTaBICHUE O LENAX, 00IIeH cTpaTeruu 00y4YeH s, BOCTIUTaHUS
U pa3BUTUS O0O0ydYaromMXCS CpeACTBAMU Y4eOHOro NpeaMeTa, YCTaHaBIMBAaeT o00s3aTeabHOE
IIPEIMETHOE COZAEPKAHHE, ITPENYCMATPUBAET PACIIPEAEIEHUE €T0 M0 KJIaccaM U CTPYKTYPHUPOBAHUE 110
pazmenaM M TeMaM IpOorpamMMmbl [0 XHUMHUH, OIpEAeNseT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKUA COAEPKAHMSI, PEKOMEHIYEMYIO MOCJEI0BATEIbHOCTh M3YUYEHUSI XUMUU C YYETOM
MEXIIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTHKM Yy4e€OHOTO TIpoIlecca, BO3PACTHBIX
ocoOeHHOCTeH 00yJaromuxcs, onpeaenseT BO3SMOXKHOCTH MpeAMeTa Il pealu3aluu TpeOOoBaHUN K
pe3yiabTaTaM OCBOEHHMS OCHOBHOM OOpa30BaTeNbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHUs, a TakXke TpeOOBaHUI K pe3ynbraTaM OOY4YeHHS XMMHU HAa YPOBHE IIelield H3Y4YeHHUS
IpeJMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOU N1€ATEIBHOCTH OOYUYaIOLIErocs 1Mo OCBOCHHUIO
y4eOHOTO coiep KaHusl.

3HaHME XHWMHUHU CIYKUT OCHOBOM Uisi ()OPMHUPOBAHMS MHPOBO33PEHUSI 00YYaroIIErocs, €ro
MPEJICTABICHUI O MaTepUAIbHOM EIMHCTBE MHpA, BAXHYIO POJIb UTPAOT (GopMHUpyeMble XUMHUEH
MPEJICTABICHUS] O B3aMMOINPEBPAIICHUAX SHEPTUU U 00 SBOJIOIHMH BELIECTB B NMPUPOAE, O IMYTIX
pelnieHus ro0anbHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOH,
MUIIEBON U 3KOJIOTHYECKOM 0€30IacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealn3allid BO3MOXKHOCTEHM i camopas3BUTUA U (OPMHpPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 00IIel 1 (QYHKITMOHATLHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (OpMHUpPOBAHHME MBIIIICHUS M TBOPUYECKHX CHOCOOHOCTEH oOyuaromuxcs,
HAaBBIKOB UX CaMOCTOSTEIBHOW y4eOHOW JEATEIbHOCTH, SKCIICPUMEHTAIBHBIX U HCCIIEI0BATEIBCKIX
YMEHH, HE0OOXOIUMBIX KaK B MOBCEAHEBHOM KU3HH, TaK U B IPO(ECCHOHATLHON e TENbHOCTH,

3HAKOMHT €O crieu(UKON HaydHOTO MBIIUIEHHMS, 3aKJIaJbIBAET OCHOBBI 1I€JIOCTHOTO B3IJIsI1a HA
€IMHCTBO MPHUPOJBI U YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM STanoM B (JOPMHUPOBAHMU €CTECTBEHHO--
Hay4YHOU IPaMOTHOCTH OO y4aroLnXcs;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOULICHHUSI K €CTECTBEHHO--HAYUYHBIM 3HAHUSAM, K
MIPHUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOrHUYecKoe o0pa3oBaHUE 00YyJarOIIUXCS.

JlanHple HampaBlieHHWsT B OOYYCHHHM XUMHUH OOECMEYMBAIOTCS CHEHMU(PHUKON COAepKAHUI
y4eOHOro MpeaMeTa, KOTOpBIM SBJISETCS MNEeIarorn4eckd aJalTHUPOBAHHBIM OTpakeHHEeM 0a30Boil
HAyKH XUMUU Ha ONPEEIEHHOM dTare e€ pa3BUTHS.




Kypc xumum Ha ypoBHE OCHOBHOrO 00mero oOpa3oBaHUSI OpPUEHTHPOBAH Ha OCBOCHHE
00y4aroIMMHUCS CHCTEMBbl TNEPBOHAYAIIBHBIX IMOHATUH XWMHUH, OCHOB HEOPraHMYECKOW XHUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAUNMBIX IOHATHI OPTraHUYECKON XUMHUH.

CtpykTypa conepkaHus IPOrpaMMbl IO XUMUH c(hopMUpOBaHA HA OCHOBE CUCTEMHOTO MOJIX0a
K €€ u3ydeHuro. CojlepKaHUE CKIAIbIBACTCS W3 CHUCTEMbl MOHATHA O XMMHUYECKOM 3JEMEHTE M
BEIIECTBE M CUCTEMBI IOHATHI 0 XUMUYECKOH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OpraHH30BaHBI
[0 MNPUHLMITY TOCJIEI0BATEIbHOTO DPA3BUTHSA 3HAHUM HAa OCHOBE TEOPETHYECKUX MPEACTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YUE€HHSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHH aTOMa U XUMUYECKOM CBA3H;

— IIPEJCTaBICHUN 00 IEKTPOIUTUYECKON AUCCOLUAIIH BEILIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HSMIUPHUYECKU IMOJYYEHHBIX H
OCMBICTICHHBIX (DaKTOB, pa3BHBAIOTCS IOCIIEAOBATENFHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJHSS
GyHKIMH OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOSHHUS M BO3MOXKHOCTEH MPAKTHUECKOTO
IIPUMEHEHHUS U NIOJyYEHHUS] U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl 0 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MTPEICTABICHHUS O XUMHUECKOM
COCTaBJISOLIEH HayYHOW KapTHHBI MUpPaA B JIOTUKE €€ CUCTEMHOM PUPO/JIbl, IEHHOCTHOT'O OTHOIIEHUS
K Hay4YHOMY 3HAHHUIO U METOJAM II03HaHUS B Hayke. M3yueHue XuMuu NpoMCXOAUT C NMPUBJICUYECHUEM
3HaHUH U3 paHee U3YYEHHBIX YUeOHBIX MpeaMeToB: «OKpyxaroumii Mup», «bronorus. 5—7 kimaccei» u
«Duszuka. 7 Kiacey.

[Ipy W3yyeHUM XUMHHM NPOUCXOAUT (OPMUPOBAHME 3HAHMNW OCHOB XMMMYECKON HAYKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOM NEATENPHOCTH YeJIOBEKa M KakK OJHOIO U3
KOMIIOHEHTOB MHUPOBOM KYNbTYpbl. 3a/laya y4eOHOIo MpeAMETa COCTOUT B (POPMUPOBAHUHN CUCTEMBI
XMMHUYECKHX 3HAaHUH — BaKHEHIIMX (PAKTOB, MOHATHM, 3aKOHOB W TEOPETHUYECKHUX IOJIOKEHHMH,
JOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUECKOI0 XapaKTepa, s3blka HayKd, B MPHOOIIEHUH K HayYHBIM
MeTOaM TMO3HaHMs MPU U3YYEHUU BEUIECTB M XMMHUECKUX peakluil, B (OPMHUPOBAHUU U PA3BUTUU
MO03HABATEJIbHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-IT03HABATEIbHON U Y4eOHO-HCCIIE0BATEIbCKOM
JesITeIbHOCTH, OCBOCHUU MPABUJI O€30IIaCHOTO OOpAIIEHHUS C BEIIECTBAMH B ITIOBCETHEBHOM KU3HHU.

[Ipy wu3yyeHMHM XUMHM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS Ba)KHOE 3HAYCHHE
npuoOpenu Takue e, Kak:

— (opmupoBaHME HMHTEJUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHHH, CIIOCOOHOI aJanTHpOBAaThCS K OBICTPO
MEHSFOLIUMCS YCIIOBUSIM JKU3HU;

— HAamnpaBIEHHOCTh OOy4YeHHMsS Ha CHCTEMaTHYecKoe MpuodueHne oOyJarommxcs K
CaMOCTOSITENIbHOM TMO3HABATENbHOM N1€ATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (HOPMUPYIOUIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

— olecrieueHWe YCJIOBHM, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYYAIOIIMMUCS  OIbITa
pa3HoOOpa3HON JeATeNbHOCTH, MO3HAHMS W CaMOIIO3HAHMA, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHE I PA3IMUHBIX BUAOB JESATEIbHOCTH;

— ¢opmupoBanue o01Iel (yHKIMOHATFHON U €CTeCTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHUCIIE
YMEHHH OOBACHATh W OLIGHHWBATH SIBJICHUS OKPYKAIOLIETO MHUPA, HUCIHONB3YS 3HAaHUS U OIIBIT,
MIOJIy4YEHHBIE NPU U3YYEHUH XUMHUHU, IPUMEHITh UX MIPU PEIIEHUHU IPOOJIEM B IOBCEAHEBHON KU3HU U
TPYAOBOM JESTEIBHOCTH;

— (opmupoBanue y oOy4aroUMXcs T'YMaHUCTHYECKHUX OTHOIICHUN, MOHMMAHMS II€HHOCTH
XMUMHUYECKHUX 3HAHUH NI BBIPAOOTKH SKOJIOTHYECKHU 1[€1eCO00pa3HOro MOBEACHUS B OBITY U TPYJOBOM
JESITEIBHOCTH B LIEJISIX COXPAHEHMS CBOETO 3/J0POBbS M OKPYXKAIOIIEeH MPUPOAHON CpeIbl;

— pa3BUTHE MOTHUBAIMU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHMTAHHUIO Ha
OCHOBE YCBOECHHs 00Il€YeIOBEYECKUX EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiis u
HaMpaBJICHHOCTH JaJbHEUIIEro 00ydeHusI.




OOmiee YKMCIO YacoB, OTBENEHHBIX I W3YYCHHS XWMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, coctaBiser 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacos
(2 yaca B HeneINIO).




COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHauya/JbHbIe XMMUYECKHE TOHATHUS

[Ipenver xumun. Ponb XuMuu B KHU3HU 4YeloBeKa. XUMHsI B cCCTeMe HayK. Teja U BellecTna.
duznyueckre CBOMCTBA BEIIECTB. ArperaTHoe COCTossHME BemlecTB. [loHATHE 0 MeTo/lax MO3HAHUS B
xumud. YucTeie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: CMecei.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIeMEHTbI. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass Gopmyna. BaJleHTHOCTh aTOMOB XMMHYECKHX JJICMEHTOB. 3aKOH ITOCTOSIHCTBA
cocrtapa BemlecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENNbHAA MOJIEKYJIsipHas Macca. MaccoBas
JI0JISI XUMUYECKOT'0 3JIEMEHTA B COCTMHEHHH.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3anMocBsi3b KoJIM4ecTBa, Macchl U YUCIIA
CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€Tel o (hopMysiaM XMMHUYECKHX COCTUHEHUIA.

Oduzuueckue M XUMHUYECKHE SBICHUSA. XHUMHUYECKas peakuus U e€ MNpU3HaKh. 3aKOH
COXPAaHECHHS MAaCChl BEHIECTB. XHMMHUYECKUE YypaBHEHHs. Kiaccupukamus XUMHYECKHX pPEaKIIHiA
(coenuHeHwHs, pa3I0KEeHHs, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKON TOCyAoH, mpaBuiamMu paboThl B Jabopatopuu U NpuéMamu
oOpareHusi ¢ J1a0OpaTopHbIM OOOPYJOBaHUEM, H3yUYE€HHE M ONHCaHUE (PUIUYECKUX CBOUCTB
00pa3Il0B HEOPraHMYECKUX BEIIECTB, HaOMIoAeHHE (Qu3ndecKkux (IJIaBICHHE BOCKa, TAasHHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KAMEHWE W KOHJEHCAIUS BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHWE MEJHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeNa C KUCJIOTOW) SBJICHHM, HAONIOEHUE U
OMHCAaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pas3iioKeHHe caxapa, B3auMOJEHCTBUE
CEpHON KHUCIOTHI C XJIOpuaoMm Oapwusi, paznoxenue ruapokcuaa meau (Il) mpu HarpeBanum,
B3aUMO/ICHCTBUE keme3a ¢ pacTBopoM conu menu (l1), n3yuenne crocoOoB pasneneHus cMecei: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBaHHWE, BBHIIApUBAHUE, AUCTUILIALNSA, XpoMmarorpadwus, MpOBEICHUE
OYMCTKH TIOBAapEHHOW COJM, HAOJIOJICHWE W ONHCAHWE PEe3yIbTaTOB TMPOBEICHUS OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHHUS MacChl, CO3JJaHUE MOJIeNIel MOJIEKY (IIapOCTEeP KHEBHIX).

Ba:kHeiiniue npeacTaBuTe/ I HEOPraHNYECKUX BellleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopon — smeMeHT M NpPOCTOE BEILIECTBO.
Haxoxnenue kuciaopojga B mpupoje, QU3NYECKHE M XUMHUYECKHE CBONCTBa (pEakluu TOPEHUs).
Oxcunel. Ilpumenenue kucmopoma. CmocoObl TOMy4YeHHsS KUCIOpoJa B JabopaTopud
npoMbinuieHHOCTH. KpyroBopot kucimopoma B mpupone. O30H — amioTponHas MoauduKanus
KHCJIOPO/Ia.

TenmoBoit >(pdekT XUMUYECKONW peakIuu, TEPMOXUMHUYECKUE YpaBHEHHS, DJK30- U
SHIOTEPMUUYECKHE peakuuu. TOMIuMBO: Yroib M METaH. 3arpsi3HEHHE BO3[yXa, YCUJIICHUE
MapHUKOBOTO (D dekTa, pazpynieHue 030HOBOTO CJIOSI.

Bomopon — anemMeHT 1 mipocToe BemecTBo. HaxoxaeHrne Bogopoa B mpupoie, GU3NIecKue u
XMUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOBI omy4yeHus. KucioTsl 1 comnu.

Mounsipablii 00BEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM ypaBHEHUSIM.

®dusznyeckre cBoicTBa BoAbl. Boma kak pactBopurtenb. PactBopbl. HachblllieHHBIE U
HEHACBHIIICHHBIE pacTBOPbI. PacTBOpUMOCTH BemiecTB B Bojie. MaccoBasi 107151 BEIIECTBA B PACTBOPE.
Xumnueckue cBoiicTBa Boabl. OcHoBaHMS. Ponb pacTBOpOB B MpUPOJIE M B JKU3HU YEJIOBEKA.
KpyroBopot BojibI B pupojie. 3arpsi3HeHrne NpupoIHbIX BoJ. OXpaHa U 0YUCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeopranumdeckux coeauHeHuid. Oxkcunbl. Kiaccuduxanus OKCHIIOB:
coyieoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, ampOoTepHbIe) U HecodeoOpasyromue. Homenkiarypa
okcu0B. Ouznyeckre U XUMUYECKHE CBOMCTBA OKCHAOB. [loyyeHue okcuaos.

OcnoBanusa. Kmaccudukamuss ocHoBaHWM: MIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenknatypa ocHoBanuii. ®Pu3nueckue © XUMHUYECKHE CBOMCTBA OCHOBaHUU. [lomydenue
OCHOBaHHII.




Kucnorel. Knaccudukanus kucnor. Homenkimarypa kucinor. dusmveckne W XUMHUYECKHUE
cBorictBa kucaoT. Psag akruBHoctu metawioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkmnatypa coineil. dusznueckue u XuMUYeCKUe CBOMCTBA coseil. [lomydyenue comneid.

I'enernueckas CBA3b MEXAY KilacCaMH HEOPraHMUECKUX COCUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJesIeHNe COJCpKaHMUs KHUCIOpOoJa B BO3AyXe, IMOJNydeHHE, COOMpaHue,
pacmo3HaBaHME W W3y4CHHE CBOICTB KHUCIOpOAa, HAOJIOJEHHWE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHHUS M IpEKpallleHus TOpeHus (moxapa), O3HAKOMIIEHHE C
o0Opa3laMu OKCHJIOB U OMHCAHHME UX CBOWCTB, MOJIyuYe€HUE, COOMpPAaHME, PACIIO3HABAHUE M M3y4YCHHE
CBOHMCTB BojJopoza (ropeHue), B3ammojeicTtBue Bomopoga ¢ okcupom menu () (Bo3moxkHO
UCIOJIb30BAaHUE BUJEOMATEPHANIOB), HaOMIoJeHHe 00pa3loB BEUIECTB KOJIWYECTBOM | MOIb,
uccie0BaHNEe 0COOEHHOCTEN PaCTBOPEHUSI BEIIECTB C PA3IMUHON pacCTBOPUMOCTBIO, IIPUTOTOBIEHHE
pacTBOPOB € ONpEENEHHON MAacCOBOM J10JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOJBI C
MeTajulaMu (HaTpueM M KaybIeM) (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPHAIIOB), UCCIEIOBAHUE
0o0pa3l0B HEOPraHMYECKHX BEIIEeCTB PAa3IWYHBIX KIACCOB, HAONIOJCHHE HW3MEHEHHUS OKpacKu
MHAMKATOPOB B pacTBOpax KHCIOT U Ilejoyel, usydeHue B3aumojeiictBus okcuna meau (Il) c
pacTBOPOM CEpPHOM KHUCJIOTBHI, KHCIOT C MeETaulaMHM, peakuuid HeWTpalu3aluuu, TIOoJyYeHue
HEpACTBOPUMBIX OCHOBAaHUH, BBITECHEHME OJHOTO MeTajja IPYTMM M3 pacTBOpa COJIM, pELIeHHE
AKCIEPUMEHTANIBHBIX 3a/a4 110 TeMe «BaxxHelme Ki1acchl HEOPTraHUUECKUX COSANHEHUIN.

HMepunoanyeckuii 3akon u Ilepuoguveckass cucrema xumudyeckux 3viemenros /I, H.
MenpgeneeBa. CtpoeHne aroMoB. XHMHYeCKas CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHTEIbHBIE
peakuumn

[lepBbie MOMBITKH KIACCHU(PUKAIUU XUMHUECKHUX AJIeMEHTOB. [loHATHE O Trpymmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHbIE U IIETIOYHO3EMENbHBIE METAIlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCHJIBI U TUAPOKCHIBI.

[lepnonnueckwuii 3axoH. Ilepuoguueckas cucrtema xumudeckux anemeHToB J[. M. Menneneesa.
Kopotkonepuoanas u nnuHHONIEproaHast popmbl [leproandeckoi CUCTEMBI XUMHUECKHUX IJIEMEHTOB
JI. . Menneneesa. [lepuonsl n rpymnmbl. @U3HUYECKUI CMBICI HOPSAJIKOBOIO HOMEpPA, HOMEpPOB
MEePUOIa U TPYIIIBI SJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX saep. M3oronbl. DnekTpoHsl. CTpoeHUE 3IEKTPOHHBIX
o0oJouek aToMoB MnepBbiX 20 xuMudeckux 31aemMenToB [lepuonnyeckoit cucremsl 1. M. Menneneena.
XapakTepucTHKa XMMUYECKOTO 3JIEMEHTa MO ero mnonoxeHuto B llepmonmueckoi cucreme 1. WM.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUsl pajuyca arOMOB XMMHUYECKHX 3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIINaM U Mepruoaam.

3nauenue [leproanueckoro 3akoHa u llepuogndyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUsA Hayku U npakTuku. [1. 1. MenneneeB — yd€HbIN U rpak1aHuH.

Xumunueckas cBs3b. KoBaneHTHas (MOJISpHAs U HEMOJIAPHAs) CBSA3b. DIIEKTPOOTPULIATEIHHOCTh
XUMUYECKUX AJIeMEHTOB. VIOHHas CBS3b.

Crenenb okucnenus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl okucineHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

n3ydeHHe 00pa3loB BEIIECTB METAJIOB M HEMETAJIOB, B3aMMOACHCTBUE THAPOKCH/IA IMHKA C
pacTBOpamMu KUCJOT U IIEJI0Y€el, TPOBEACHUE OMBITOB, MIUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJBbHBIX Peakluil (rOpeHue, peakliuu pas3ioKeHNs, COETUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€ MPU N3YYEHUH XUMHH B 8 KJIacCe OCYILECTBIISIETCS Yepe3
UCTIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSITHHA, TaK W TIOHATUMN, SIBISIOIIUXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO--HAyYHbIC TIOHATHSA: HAYYHBINA (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CUHTE3, KJIacCU(PHKaIus, IePUOIUYHOCTh, HAOII0JeHUE, SKCIIEPUMEHT, MOJEIIMPOBAHNE, U3MEPEHHE,
MOJIENIb, SIBIICHHUE.




®usuka: Marepus, aToM, OJJIEKTPOH, TIPOTOH, HEUTPOH, HWOH, HYKIWI, H30TOIIbI,
PazMOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUH 3apsi]], BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, ra3, GU3NYECKUEe BEIMUNHBI, €AMHULIBI U3MEPEHHUs, KOCMOC, TUTaHEeThl, 3BE3/1b1, COIHIIE.

buonorwust: porocunres, neixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE MOPOJBI, MOJE3HbIE UCKOIMAEeMBbIe,
TOIUINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMUMHUYeCKas peaKIUs

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucteMa xumudyeckux anemeHToB J[. 1. Menneneesa.
CrpoeHue aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, Kalusl, KaJbLMs W HMX COEJUHEHUH B COOTBETCTBUU C IOJOXKEHHEM OHJIEMEHTOB B
Ilepnonueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemniecTBa: BHUIbl XUMUYECKOW CBSI3U. THUNBI KPUCTAIUIMYECKUX PEUIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKY U BUAA XUMUUECKOU CBA3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHWYECKUX BEIECTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K pa3IMYHbIM KJlaccaM HEOPraHWYEeCKUX COEIMHEHUI, TIeHEeTHYecKas CBA3b
HEOPraHMYECKHX BEIIECTB.

Knaccugpukanus XUMHUYECKUMX peaklMi MO pa3iuyHbIM IpHU3HaKaM (IO YHUCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P EKTy, M0 U3MEHEHHIO CTETICHEeH OKHUCICHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 OOPATUMOCTH, MO0 Y4aCTHIO KaTalu3aropa). JK30- U SHAOTEPMUUYECKUE
peaKI, TePMOXUMUYECKHUE YPABHEHHUS.

[lonsatue o ckopoctu xumuueckod peakuuu. [loHaTtne 006 oOpaTHMMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusxX. [[oHATHEe O TOMOTe€HHBIX M TeTepOTreHHbIX peakuusax. [loHsTue o karamuse.
[lonarue o xumMuU4eckoM paBHOBecuU. DaKTOpHI, BIUAIOIINE Ha CKOPOCTh XUMUYECKON peakiuu 1
MI0JIO)KEHNE XMMHUYECKOTO PAaBHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLIMU, JJEKTPOHHBIM  OajaHC  OKUCIIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlE€HWE YpPaBHEHUW OKHUCIUTENIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIONb30BAaHUEM METO/1a AJIEKTPOHHOT0 OajaHca.

Teopust >JIEKTPOAUTHUYECKON AUCCOLMALMU. DIEKTPOJIUTHI M HEINEKTPOJIUTHL. KaTuOHBI,
aHUOHBI. MeXaHM3M JHMCCOIMAIMK BELIECTB C Pa3IMYHbIMH BHJIAMU XUMHUYECKOH cBsi3u. CTemneHb
nucconuaiuu. CUIIbHBIE U C1a0ble SJIEKTPOIUTHL.

Peakiun wmonHOr0 OOMEHa. YCJIOBHSI MPOTEKAHUS PEaKIMd HMOHHOTO OOMEHa, TOJIHBIE M
COKpalllEHHBIE HOHHBIE YypaBHEHMsI peakiuil. CBoOMCTBa KHUCIIOT, OCHOBAaHMM M COJIEH B CBETE
MpeACTaBICHUN 00 AMEKTPOIUTHICCKON aucconnanun. KauecTBeHHbIE peakiiuu Ha HOHEKI. [loHsaTHe o
TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHUE C MOJCIISIMU KPUCTAIUNIMYECKHUX PEIIETOK HEOPTAHUUECKUX BEIIECTB — METAILIIOB
U HeMeTalyioB (rpadura W anMasa), CJIOKHBIX BEIIECTB (XJIOpHMIa HATpusi), HCCICIOBaHNE
3aBUCHMOCTHU CKOPOCTH XUMHUYECKOU PEAKIIUU OT BO3JEHCTBUS PA3NIUUHBIX (JaKTOPOB, UCCIICIOBAHHE
3JIEKTPOIPOBOJAHOCTA PACTBOPOB BEILECTB, Ipoliecca IUCCOLUMALMU KHCIOT, IIEJI0oYed U coJieit
(BO3MOYKHO MCIIOJIb30BAaHKUE BUIE0 MAaTEPUAJIOB), IPOBEJEHHUE OIBITOB, MITIOCTPUPYIOIIMX ITPU3HAKU
MPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHMe OCa/iKa, BhIJIEJICHHE ra3a, 00pa3oBaHuE BOJbI),
OTBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peakuuu pasNoKEHHUs, COEJAMHEHHUS), pACIO3HABaHHE HEOPraHMYECKUX BEHIECTB C IOMOIIBIO
KAaueCTBEHHBIX pPEaKIUi Ha MOHBI, PpEIlIeHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/uibl M UX COeUHEHUS

OOmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS] aTOMOB, XapaKTEpHBbIE CTENEHU
okucneHud. CTpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHYECKHE
CBOMCTBA Ha mpuMepe XJopa (B3aUMOJEHCTBHE C MeETaUIaMHM, HEMeTaJUlaMM, IIeJI0YaMHu).
XnopoBogopoa. ComnsHas KHCIIOTa, XMUMHUYECKHE CBOICTBa, NOJIy4YeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpraHu3M uejoBeka. BakHeilline XJIOpuAbl U MX HaXOXKIEHUE B
IIPUPOJIE.




OO6mass  xapaktepuctuka 3meMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHHe U (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAA U cepbl. AJUIOTPOITHbIE MOAM(DUKALNN KHCIOPOJa U cepbl. XMMUUYECKHE CBOWCTBA CEPBI.
CepoBonioposi, cTpoeHue, (hu3ndeckrue U XuMHUecKkue cBOMCTBa. OKCHABI cepbl KaK MPECTaBUTENIN
KHUCIOTHBIX OKcuJoB. CepHas KucioTa, (U3MYecKHMe M XMMHUYECKHe CBOHCTBa (00mme Kak
NPEJCTaBUTENS KJIacca KUCIOT M crenuduueckue). XUMUYECKUE PEaKIMH, JIeKAllde B OCHOBE
IPOMBIIIJIEHHOTO cloco0a MoiydeHust cepHoil kucnoTsl. [lpumenenue cepHoit kuciaotTel. Comu
CepHOW KHCJIOTHI, KAUeCTBEHHAsI peakiysi Ha cyabdaT-uoH. HaxoxaeHue cepsl U e€ coeIMHEHHH B
npupoze. XUMUYECKOe 3arps3HEHUE OKpY’Karollel cpe/ibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE J10K/IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPaILECHUSI.

OOmast  xapakrepuctuka 3i1eMeHTOB VA-rpynnbl. OCOOEHHOCTM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. A30T, paclpoCTpaHEHHE B MPHUPOJIE, (GU3NUECKHE U XUMUYECKHE
cBoiictBa. KpyroBopor a3zora B mpupoae. AMMHAK, €ro (U3M4ecKue U XMMHUYECKHE CBOMCTBA,
nojy4yeHue u npumenenue. Conmm aMMOHHUS, UX (PU3UYECKHE U XMMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KayecTBeHHast peakiys Ha HOHbI aMMOHHA. A30THas KHUCJIOTa, €€ MoJydyeHHue, (QU3UUecKue Hu
XMMHYECKHe CBOWcTBa (00mMEe Kak TPEACTaBUTENS Kiacca KHUCIOT U Crlenu(puIecKue).
Vcnonb30BaHue HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MUHEPAIbHBIX yIOOpeHHH. XUMHUECKOe
3arps3HEHUE OKPY’KAIOIIeH Cpeibl COeTMHEHUAMHU a30Ta (KUCIOTHBIE JOXIHU, 3arpsa3HeHNE BO3IyXa,
noyBsl U BooéMOB). Docdop, amnorponHsle Mogudukauu Gocdopa, Gusnyeckrue U XUMUYECKHE
cBoiictBa. Oxcun ¢ocdopa (V) u dochopHas kucnora, Qu3nyeckrue U XUMHUYECKHE CBOMCTBA,
nonydeHue. Mcnonp3zoBanue ¢pocdatoB B KauecTBe MUHEPAIBHBIX Y100pEHHA.

Obmass xapakrepuctuka dieMeHTOB |VA-rpynnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEeHM OKUCIIEHUS. YTJepoJ, aJUIOTPOMHble MOJU(PHUKAIMH, PACIPOCTPAHEHHE B
npupoje, Gpuznueckue U XUMHUECKue cBoucTBa. AncopOums. KpyroBopor yriepoma B mpupose.
Oxcunpl yriepoja, ux (u3MYecKHe U XUMHUYECKHE CBOMCTBA, JECWCTBUE HA JKUBBIE OPTraHU3MBI,
NOJyYeHHe W TIPUMEHEHHEe. DKOJOrmdYeckue mnpoOsieMbl, CBsi3aHHBIE ¢ OkcuaoM yriepoaa (1V),
TUIIOTE3a II100aJIbHOTO MOTEMJICHUs KIUMaTta, MapHUKOBbIM 3¢ ¢dekT. YroiabHas KUCIOTa U € COJH,
X (u3uYecKue W XMMHUYECKHE CBOICTBa, MOJTYYeHHE W NpUMeHeHue. KauecTBeHHas peakmus Ha
KapOoHaT-MoHBI. Mcronp3oBaHHe KapOOHATOB B OBITY, MEAMIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35HCTBE.

[lepBoHayanpHble MOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COCJUHEHHUSAX Yriepona
(MeTaH, 3TaH, dTHIICH, allETHJICH, 3TAHOJ, TJIMIEPUH, YKCyCHas KucioTa). [IpupoaHble MCTOYHUKH
YIJI€BOAOPOAOB (yrojb, MPUPOIHBINA ra3, HEPTh), NPOAYKTH UX MepepaboTKu (OEH3MH), UX POJIb B
ObITYy M mnpoMblluIeHHOCTH. [loHATHE O OHMOJOrMYECKH BaXKHBIX BEILECTBAX: JKUpPax, OelKax,
yriaeBogax — M HMX pOJIM B KU3HM dYeloBeka. MarepuanbHOE €IWHCTBO OpPraHMYeCKUX U
HEOPraHUYeCKUX COEJUHEHUH.

Kpemuuii, ero ¢pusndeckre 1 XUMHUECKUE CBOWCTBA, MOIyueHHE U puMeHeHne. CoeTuHeHus
KpemHHsI B mpupoje. O0mme npencraBieHus 06 okcuae kpemaus (IV) m KpeMHHEBOW KHCIIOTE.
Cunukatel, WX UCIOJNb30BaHUE B OBITY, B NPOMBIIUICHHOCTH. BakHeiine CTpouTenbHbIe
MaTepualibl: KepaMuKa, CTEeKJIO, IIeMEHT, OeToH, kene300eToH. [Ipobimembl Ge3omacHOro
MCTIOJIB30BAaHUS CTPOUTENILHBIX MAaTEPUAJIOB B TOBCETHEBHOMN JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpa3Il0B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, NPOBEICHHE
Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPHUI-MOHBl M HAOJIIOJACHHWE TPH3HAKOB UX MPOTEKAHUS, OIbITHI,
oTpakaromye (QU3NIECKHe M XHUMHYECKHE CBOWCTBA TaJOr€HOB W WX COCAMHEHUH (BO3MOXHO
UCIOJb30BaHUE BHJIEOMAaTEPUAIOB), O3HAKOMJIEHME C o00pa3laMu XJIOPHIOB (TajJOreHH/OB),
O3HaKOMJIEHHE ¢ oOpa3uaMu cepbl U €€ COeIUHEHUSMU (BO3MOXKHO  HCIOJb30BaHHUE
BUJCOMATEepHAliOB),  HAONMIOACHHME  TMpolecca  OOyriaMBaHMA ~ caxapa  MOJA  JACHCTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHCIIOTHI, M3y4YE€HUE XHMUYECKHX CBOWCTB pa30aBICHHOI CepHO
KHCJIOTBI, TPOBEJCHUE KAaYeCTBEHHOM peaKkUMu Ha Cylnb(paT-HOH M HaONIOJIeHHE MpH3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOICTBaMHM a30Ta, ¢ocdopa M UX COEIUHEHHM
(BO3MOXXHO HCHOJb30BAaHUE BHJIEOMATEPUANIOB), 00pa3laMu a30THBIX U (ochOpPHBIX yHOOpEHHIA,




noJiyueHue, coorpanue, paclio3HaBaHUE U U3yUYEHUE CBOWCTB aMMHUaKa, MPOBEACHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pochaT-HOH M U3ydCHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE BHJI€OMATEepUANIOB),
M3YYCHHE MOJENeH KPHUCTAUIMYSCKUX pemeEToK anMasa, rpadura, QyinepeHa, 03HAKOMIICHHE C
MPOLECCOM  aACOpPOLIMM  PAacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIAEM U YCTPOHCTBOM
MPOTHUBOTa3a, IMOJy4YeHUE, cOOMpaHue, paclo3HABAaHUE M M3yYEHHUE CBOMCTB YIJIEKHCIIOrO Trasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKkIuil Ha KapOOHAT W CHJIMKAT-MOHBI M HM3y4EHHE MPU3HAKOB HX
MPOTEKaHUsl, O3HAKOMJICHHE C TMPOAYKIHMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, pELICHUE
SKCIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «BaxkHelre HeMeTalbl U UX COEIMHEHUS.

MeTa/uibl M UX COeIUHEHUS

OO01as XapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJUIOB Ha OCHOBAaHUH WX IMOJOKEHUS B
Ilepnonnueckoir cucreme xumudeckux odiemeHToB [[. WM. MeHneneeBa M CTpOEHUS aTOMOB.
Crpoenne wmetamwioB. Metainyeckas CBs3b W METaUIMUECKas KpUCTAUIMYECKass peneTKa.
DNEeKTPOXUMHUYECKUN Psi/i HANIPSHKEHUH MeTauioB. Ou3nyeckue U XMMUYECKHUE CBOMCTBA METAJLIOB.
OO6mue crocoObl monydeHuss MeTauioB. [loHsTHE O KOpPpO3WM METAIJIOB, OCHOBHBIE CIIOCOOBI
3alUThl X OT Koppo3uu. CruiaBsl (CTalb, YYT'YH, AIOPAJIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIIEHHOCTH.

[Ilenounble MeTauIbl: MOJOXKEHUE B [leproanyeckoi cuctemMe XMMHYECKUX 3ieMeHToB Jl. U.
MeHeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJ€HUE B npupoje. Puznueckue U XUMHUUECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIIBI U TUAPOKCUIBI HATpusl U Kanus. [[puMeHeHne IMemoYHbIX
METAJUUIOB U UX COEIMHEHUI.

[IlenouyHo3eMenbHbIE METAUIBI MAarHUM W KalblWi: moJjiokeHne B llepuoanueckon cucreme
xumudeckux sneMeHTtoB J[. M. MennpeneeBa, CTpoeHHME HMX aTOMOB, HAXOXJEHHE B MPHUPOJIE.
duznueckre 1 XMMUYECKHNE CBOMCTBA MarHUs U Kaiblus. Baxkuelime coeTMHEHUS Kanblns (OKCH]I,
TUIPOKCHL, CONHN). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AmomuHMil: monoxkenue B [lepmoanueckoil cucreMe XuMHYeCKuMX dsemeHtoB [l M.
MeneneeBa, CTpoeHHE aToMa, HAaXOXKIEHUE B mIpupoae. Pu3nyeckre U XUMUUYECKHE CBOMCTBa
aTrOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHUIA ATTFOMUHUS.

Keneso: nonoxenue B [lepuoanueckoil cucreme xumuyeckux 3neMentoB Jl. . Menneneena,
CTPOEHHUE aTOMa, HaxOXJAeHue B npupoje. Ousznueckne U XMMUYECKUE CBOMCTBA kele3a. OKCHUIbI,
ruapokcuabl u comu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U monyueHuUe.

Xumuueckuii IKcnepumenm:

O3HAaKOMIJICHHE ¢ 00pa3llaMH METAIJIOB M CIUIABOB, X (U3MYECKUMHU CBOWCTBAMH, U3YUCHHE
pPEe3YIbTAaTOB KOPPO3UHM METALIOB (BO3MOXKHO HCIIOJIB30BAHHE BHUIACOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIa KaJbIUS U HATPUS C BOJOM (BO3MOXKHO MCIIOIb30BaHUE BUIECOMATEPHUAIIOB),
UCCJIeIOBaHNE CBOMCTB >KECTKOM BOJABI, Ipollecca TOpEeHHUs jkejae3a B KHUCIOpojae (BO3MOMKHO
WCIIOJIb30BAHUE BHJIEOMATEPUATIOB), NMPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX PEAKLMd HAa HOHBI:
MarHusi, KaJIbIusl, aIFOMUHUS, InHKa, sxene3a (I1) u xxenesa (111), meau (1), Habmronenne u onrcanue
MPOLIECCOB OKpAIlIMBaHUs TJIAMEHU MOHAMU HATPUs, KaJIUs U KajblUs (BO3MOXXHO MCIOJIb30BaHUE
BUJICOMATEPHANIOB), HCCIIeI0BaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHAA ATIOMUHHUS M TUIAPOKCUAA
LIMHKA, pElICHUE YKCIIEPUMEHTAIBbHBIX 3a/1a4 10 TeMe «BaxkHeline MeTasuibl U UX COCTUHEHUSI.

XuMHUSA U OKpPYKaIIAsi cpeaa

BemecTtBa u maTepuanbl B NMOBCEIHEBHOM XU3HM YEJIOBEKA. be30macHoe HCIoJIb30BAHUE
BEIIECTB M XUMHUECKHX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOe 3arps3HEHUE OKpYXKaoIIew cpeasl (MpeaesbHas JOMyCTHMasi KOHIICHTpaIUs
BemiecTB, najiee — [1/IK). Pons XxuMuu B pemieHnn 3K0IOTUYECKUX MPOOIIEeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepruaioB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJTMMEPHBIC MATEPHUATIBI).

Meoscnpeomemmnnie ceasu

Peanuzanus MexXnpeaMeTHBIX CBA3EH MPU U3YUEHUH XUMHUH B 9 Klacce OCYIIECTBISETCS yepes3
WCIIOIh30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX TOHSATHUW, TaK W TIOHSATUH, SBISIOIIUXCS
CUCTEMHBIMU JJIsI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.




OOmume ecTeCTBEHHO-HAyYHbIC TOHATHS: HAYYHBIM (paKT, TUMIOTE3a, 3aKOH, TEOPHS, aHAIHU3,
CUHTE3, KIacCH(HUKAIUs, IePUOIUIHOCTh, HAOIIOIEHUE, SKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE,
MOJICJTb, SIBJICHHE, TAPHUKOBBIN A (PEKT, TEXHOIOT U, MATEPHAITHI.

®duzuka: ™marepus, aToMm, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUI, HU30TOIIbI,
PaIMoOaKTUBHOCTh, MOJIEKYJIA, AIEKTPUUCCKUI 3apsi, TPOBOAHUKH, TIOTYIIPOBOTHUKH, TUIIEKTPUKH,
(OTORIEMEHT, BEIIeCTBO, TENO, O0BEM, arperaTtHoe COCTOSHUE BEIIeCTBa, Ta3, pPacTBOp,
PacTBOPUMOCTbD, KPUCTAIUTMYECKAS PEIIETKA, CIUIaBbI, (PU3MUECKUE BETMYUHBI, €TMHUIIBI H3MEPEHUS,
KOCMHMYECKOE€ MPOCTPAHCTBO, MJIaHETHhI, 3BE3/1bI, COJIHIIE.

buonorust: ¢dotocunTes, abixanue, Ouocdepa, 3KOcHCTEMa, MHHEpaJbHbIE YyI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIC MOPOBI, MOJIE3HBIE HUCKOIMAEMEIE,
TOIUTBO, BOJTHBIE PECYPCHI.




IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBLI 110 XMMHUH HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

JludHOCTHBIE pe3ynbTaThl OCBOCHHUS MPOrpaMMBI OCHOBHOTO 0OIIero ooOpa3oBaHus
JOCTUTAIOTCSl B XOJ€ OOy4YeHHs] XMMUU B €IMHCTBE y4e€OHOW M BOCHMTATEIbHOW JEATEIBHOCTHU B
COOTBETCTBUH C TPATUIIMOHHBIMH POCCUUCKHMHU COIIMOKYIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSIMU, TIPUHSATHIMH B OOIECTBE MpaBWJIaMU W HOPMaMH TOBEACHUS M CIOCOOCTBYIOT
npolieccaM CaMOIO3HAHUs, CAMOPAa3BUTHS U COLTUANIN3ALIUHN 00YUYaIOIIUXCS.

JIuuHOCTHBIE pE3ylbTaThl OTPaXKalOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBAThHCS
CUCTEMOM NO3UTHBHBIX [IEGHHOCTHBIX OPUEHTAIMH U pacIIUpEeHHe OMbITa ACSITEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE€ B YaCTHU:

1) mnaTpuoTHYeCKOro BOCIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIEIUI0, TOHUMAHUS 3HAYCHUS XUMUYECKOM HAyKH B JKU3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJaJIeTh JOCTOBEPHON HHGpOpManued O NEepeoBBIX JOCTHXKEHUSAX U OTKPBITHSIX
MHUPOBOH M OTE€UECTBEHHOW XUMUH, 3aUNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U
00111eCTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

MPEJICTAaBICHUSI O COLMAIbHBIX HOPMax M TMpaBWIaX MEXJIMYHOCTHBIX OTHOUICHHH B
KOJIJIEKTUBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTHU B 00I11eCTBEHHO I0JIE3HOH,
y4eOHO-UCCIIEeI0BAaTENbCKOM, TBOPUYECKOM W  JOpYrMX BHJAX JAESTENbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW MAESITEIHHOCTH IMPHU BBIMOJIHCHUU Y4YeOHBIX, MO3HABATEIBHBIX 3aj1ad,
BBIMIOJTHEHUH XMMHMYECKUX OSKCIIEPUMEHTOB, CO3/IaHUU YYE€OHBIX TIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B TPOLECCe ATOH y4eOHOW esATeNbHOCTH, TOTOBHOCTH
OLICHHUBATh CBOE MOBEJECHUE M MOCTYIKH CBOMX TOBApUINEH C MO3UIMH HPABCTBEHHBIX M MPAaBOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBUI IOCTYIIKOB;

3) IEeHHOCTH HAYYHOr'0 MO3HAHUS

MHUPOBO33pEHUYECKUE TPEACTABICHNS O BELUIECTBE U XMMHMUYECKON pEaKlMU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIOLIUE OCHOBY /JI TMOHUMAHUS CYIIHOCTHU
HAYYHOW KapTHUHBI MHpPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPHUPOJIBI,
B3aMMOCBSI35X YEJIOBEKa C MPUPOTHOMN CPEeoi, O POIM XUMHUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HANpaBJICHHbIE Ha TMOJIyYEHHWE HOBBIX 3HAHUW 1O XHUMUH,
HeoOXonuMble I  OOBSICHEHUs] HAOMIOJAaeMBIX TMPOILECCOB M SIBICHMI, MO3HABATEJIBHOM,
MHPOPMAIIMOHHON M YNTATEIBCKOW KYJIBTYpPhI, B TOM YHCIIE HaBBIKOB CAMOCTOSITETILHON PabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHON JHUTEpPaTypod, IJOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
WHGOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOY4YeHHIO U TO3HAHUIO, JIF0OO3HATEIHHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM0o0Opa30BaHMIO, TMPOEKTHONM M HCCIEAOBATEIICKON JeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAMPAaBICEHHOCTH U YPOBHSI 00YYEeHHsI B TajbHEHIIIEM;

4) hopMHpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOLIEHMSI K CBOEMY 370POBbIO, YCTAHOBKU Ha
3/10pOBBI 00pa3 KU3HU, OCO3HAHHUE MOCIEACTBUNM U HENPUATHE BPEIHBIX MPUBbIUEK (YHOTpEOIeHUs
aJIKOTOJIsl, HAPKOTUKOB, KYypeHHs), HEOOXOTUMOCTH COONIOJACHHUS TMpaBWJI OE30MaCHOCTH MpH
oOpaleHnu ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEaTbHOM KU3HHU;

5) Tpy10BOro BOCIIMTAHHUS:

MHTEpEC K MPAKTHUECKOMY HM3YUYEHUIO NMpodeccuil M Tpyaa pa3IudyHOro poja, YBaXKeHHE K
TPYAy U pe3ylbTaTaM TPYAOBOM AESITENbHOCTH, B TOM YHCJE Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHUU 10 XUMHUH, OCO3HAHHBIA BHIOOP MHAMBUAYAIBHON TPAEKTOPHH MPOAOKEHUs 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTHM K XHUMHH, OOIIECTBEHHBIX WHTEPECOB U
noTpeOHOCTEHN, ycmemHoNn mTpo(hecCHOHAIBHON JeATeTFHOCTH M Pa3BUTHS HEOOXOIWMBIX YMEHUH,
TOTOBHOCTD a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpelie;




6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

AKOJIOTMUYECKH LieJecoo0pa3HOe OTHOUIEHHE K IMPUPOAE KaK MCTOYHUKY XKU3HU Ha 3eMmie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHMMaHUE IIEHHOCTH 3J0pOBOTO M 0Oe30macHOro obpasa XHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DPM3MYECKOMY U ICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE
LIEHHOCTH COOJIIOJICHNsI MpaBHJl O€30MacHOr0 MOBEAEHUs MpHU paboTe C BEIIeCTBAMHU, a TaKXkKe B
CUTYalMsIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJEH;

CIOCOOHOCTH MPHUMEHATh 3HAHUS, MOJydaeMble NMPU M3YYEHUU XUMHHM, JUIS peleHHs 3ajad,
CBA3AHHBIX C OKpYXKaroLEen IPUPOJHOM CPENOH, JUIsl OBBILICHUS YPOBHS SKOJIOTHYECKON KYJIbTYpHI,
OCO3HaHMA TJI00ATBHOTO XapakTepa 3KOJOIMYECKUX MpoOsieM M MyTell UX pelieHHs MOCpeACTBOM
METOJ0B XMMUH, SKOJOTHYECKOrO0 MBIIIJICHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B ITO3HABATEIBHOM,
KOMMYHUKATUBHON U COLIMAIIBHOM IIPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B coctaBe MeTanmpeaMETHBIX pe3ylbTaTOB BBIIEISIOT 3HA4YMMBbIE Ui  (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIllEHAayYyHble MOHATUS (3aKOH, Teopus, MPHUHLMI, TUNoTe3a, (akT, cucrema,
npolecc, SKCIEPUMEHT M APYroe.), KOTOpble HCIHOJBb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4eOHBIX
IpeIMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHWM M3 3TUX NMpEeAMETOB (GOPMHUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4yHOW KapTHMHE MHUpA, U YyHUBEpCAIbHbIE YdeOHbIC ACHCTBUS (MO3HABaTEIbHBIC,
KOMMYHHMKAaTHBHbIE, PEryJIATHUBHBIE), KOTOpble 00ecrneduBaoT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIFHOMY TUIAHUPOBAHHIO U OCYIIECTBICHUIO YUeOHON 1eATEIbHOCTH.

ITo3naBaTebHbIE YHMBepPCAJbHbIE YUeOHbIe JelCTBUS

ba3oBble JlornyecKkue 1eHCTBHUA:

YMEHHMSI HCIIOJIB30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS IIPH OCBOCHUU 3HAHUM: PACKPHIBATh
CMBICII XMMHUYECKHX MOHATHH (BBIAEISITh X XapaKTEPHbIE IPU3HAKU, YCTAaHABIMBATH B3aUMOCBSI3b C
IPYTUMH TOHATHSAMM), UCHOJIB30BATh MOHATHS Ul OOBSCHEHUS OTIENbHBIX (DAKTOB U SIBIEHU,
BBIOMPATh OCHOBAaHUS M KPUTEPUH Ui KIACCU(PUKAMH XMUMHUYECKHX BEIIECTB M XUMHUYECKUX
peakiuii, ycTaHaBJIMBaTh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXIY OOBEKTaMH U3y4YeHHs, CTPOUTH
JIOTUYECKUE paACCYXJIEHUs (MHAYKTUBHBIE, IEAYKTUBHBIC, I10 AHAJIOTWHU), JEJaTh BBIBOABI U
3aKJIFOYCHHS;

YMEHHE NPUMEHATh B IPOLECCE IO3HAHMUS MOHATUSA (IIPEIMETHBIE M METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIOIb3yEMble B XUMHUH, HIpeoOpa3oBbIBaTh MIMPOKO
IIPUMEHSIEMbIE B XHMHUHU MOJEJIbHBIE IPEACTABICHUS — XMMMUYECKUH 3HAK (CHUMBOJ 3JIEMEHTA),
XUMH4eckast popMmysia ¥ ypaBHEHHE XUMUYECKOH peakluy — MPpH pelieHNuH y4eOHO-TI03HaBaTEIbHBIX
3a1a4, ¢ y4€TOM 3THX MOJEJbHBIX IPEJACTaBICHUN BBIABIIATH U XapaKTEPU30BaThb CYLICCTBEHHBIE
IPU3HAKHU U3y4aeMbIX 00BbEKTOB — XMMHUYECKHX BELIECTB M XMMUYECKHX PEaKIMi, BBISBIATH 00LIUe
3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHBIE CBSI3M W IPOTHBOpPEYMS B H3Y4aeMBIX IMpOLEccax MU
ABJICHUSX.

ba3oBble ucciiegoBaTe/IbCKUE NeHCTBHA!

YMEHHE HCIIOJIb30BATh ITIOCTABJICHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA IT0O3HAHUS, A TAKXKE B
KayecTBe OCHOBBI il (POPMHPOBAHHUS THUIOTE3bI 1O TPOBEPKE IMPABHIBLHOCTH BBICKa3bIBAEMBIX
CYXKJICHUM;

pUOOpETEeHNEe OMbITa MO0 IUIAHWPOBAHMIO, OpPraHU3alMUd U TMPOBEACHHUIO YYEHHUYECKHUX
HKCHEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM IpoLecca, CaMOCTOSTENIbHO MPOTHO3MPOBATH €r0
pe3yabTaT, (opMmynupoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO OIbITA,
HCCIIeIOBAHMS, COCTABIIATh OTUET O MPOJIENaHHON padoTe.

Pabora c undopmanmeii:

yYMEHHUE BbIOHpATh, aHAJIIM3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PA3IMUHBIX BUIOB U
dbopM mpencTaBICHUs, IMOIYYaeMyl0 M3 pa3HbIX HCTOYHMKOB (HAy4YHO-TIONYJIpHAs JHUTEpaTypa
XMUMHYECKOTO COJIep>KaHMs, CIpaBOYHBbIE MMOCOOMs, pecypchl VMHTepHeTa), KPUTUYECKH OLEHHBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHUE NPUMEHATh Pa3JIM4Hble METOJbl W 3alpOChl NMPU MOUCKE M 0TOOpe HMHPOpMAIUH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX MJisi BBIIIOJHEHUS y4e€OHBIX W IO3HABaTENbHBIX 3a]ad
OIpeNIeIEHHOT0 THMA, NPUOOpPEeTEeHHE OMbiTa B OO0JACTH HCIOIB30BaHUA HH(POPMALMOHHO-




KOMMYHHKATHBHBIX TEXHOJOTHI, OBJAJICHUEC KYJIBTYpOW AaKTHBHOTO HCIIOJIb30BaHUS Pa3IMYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BRIOMPATh ONTHMAJIBHYIO (POPMY MPEACTaBICHIS HH)OPMAIIH
U WUTIOCTPUPOBATH pellaeMble 3a/1a4yll HECJIOXKHBIMU CXEMaMU, AuarpaMmamu, ApYyrumMu (GopMamu
rpaduKu 1 UX KOMOWHAIUSIMU;
YMEHHE HCIIONB30BaTh M aAHAIM3UPOBAThH B TMpollecce Y4YeOHOW M UCCIEHOBATEIBCKOM
JESITETFHOCTH MH(POPMALIUIO O BIUSHUH MPOMBIIIICHHOCTH, CEITHLCKOTO XO3SHCTBAa M TPAHCIIOPTa HA
COCTOSIHUE OKPYXKAaIOIel MPUPOTHON Cpeabl.
KoMMyHuKaTHBHBIEe YHUBEpPCAIbHbIE YUeOHbIE IeHCTBHUS:
YMEHHUS 3a/1aBaTh BOMPOCHI (B X0Je Auanora U (WiM) JTUCKYCCUH) MO CYIIECTBY 00CYXIaeMon
TEMBI, POPMYIIMPOBATH CBOM MPEITIOKECHHUS OTHOCUTEIBHO BHITIOIHEHUS TIPEITIOKCHHON 3a/1a4H;
YMEHHUS TPEJCTABISATh MOJYYCHHBIE Pe3yIbTaThl MO3HABATEIHHON NEATEIHHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIINIO PE3YIIbTATOB BBITIOJHEHUS! XHMUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOro OImBITA, JJAOOPATOPHON PabOTHI MO HCCIIEAOBAHUIO CBOMCTB BELIECTB, y4eOHOIO
MIPOEKTA);
yMEHHUSI y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABATENbHOM W
HCCIIEIOBATEIILCKOM ACSITEIPHOCTH TIPU PEIICHUH BO3HUKAIONIMX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX
MHTEPECOB W COIJIACOBaHUS MO3UIUN (00CYXIeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD»,
KOOPJMHAIMSI COBMECTHBIX JICHCTBHMA, ONPEEICHUEe KPUTCPUEB 10 OIEHKE KAa4eCTBa BBITIOJTHEHHOU
paboThI U Apyrue).
PeryasiTuBHble yHHBepcaibHbIe YUeOHbIE el CTBUA:
YMEHHE CaMOCTOSITEIBHO OMNpENeNATh I[eNU JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh ¥ NIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTD, BEIOMpATh Hanboee
s (eKTHBHBIE CTIOCOOBI pelIeHHs YIeOHBIX U MO3HABATEIBHBIX 3a]a4, CAMOCTOSITEILHO COCTABIISATh
WIA KOPPEKTUPOBATh MPEUIOKEHHBINH aJrOpUTM ICHCTBUH TNPH BBIMOJHEHUH 3aJaHHi C y4ETOM
MOJyYeHUs] HOBBIX 3HAHMM 00 u3yyaeMmbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX, OLICHUBAThH
COOTBETCTBHE MOJYYCHHOTO Pe3y/ibTaTa 3asiBICHHOW IIEJIH, YMEHHE HCIIOJIb30BaTh U aHAIM3HPOBAThH
KOHTEKCTBI, TIpe/JIaraéMble B YCIIOBHH 3aJIaHHA.
MNMPEIMETHBIE PE3YJIBTATHI
B cocraBe mpeaMETHBIX ~pE3yJNbTaTOB II0 OCBOCHHIO 00S3aTEIBHOTO  COJCPIKaHMA,
YCTQHOBJICHHOTO  JIaHHOW  QenepanbHOil  pabouell  mporpamMMoM, BBIICISIFOT:  OCBOCHHBIC
00yJaroImuMUCs Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHM, crienupuIecKue Ui IpeaMEeTHON
obmactn «XuUMUS», BUIBI ACATCIBHOCTH MO TOJXYYCHUIO HOBOTO 3HAHUS, €r0 HMHTEPIPETaIlHH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX yYEOHBIX M HOBBIX CUTYaIlHsX.
K xoHmy oOy4yenus B 8 KJiacce TpeJMETHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaThb C(HOPMHUPOBAHHOCTD y OOYUAIOIIIUXCSI YMEHHUIA:
® pacKphIBaTb CMBICT OCHOBHBIX XHMHUYECKHX TMOHITHA: aTOM, MOJIEKYJTa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOAHOPOJIHAs),
BaJICHTHOCTh, OTHOCUTENIbHASI aTOMHAas M MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBa,
MOJTb, MOJISIPHASI Macca, MaccoBast IOJII XUMUYECKOTO JIEMEHTA B COSAMHEHUH, MOJISIPHBIH
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJIb, SJIEKTPOOTPUIIATEIBHOCTD, CTENICHh OKHCICHHS,
XHUMHAYECKasl PEaKiys, KIACCUPHUKAIMA pPEaKIui: peakMu COCAWHEHUS, PEaKIHU
Pa3oKeHus, peaKkiuy 3aMeIIeHuUs], PEaKIMu 0OMEHa, 9K30- M YHIOTEPMHUECKUE PEAKIINH,
TETIOBON A((EKT peakiyu, sIpo aToMa, IEKTPOHHBIA CJIOH aToMa, aTOMHasi OpOUTAIb,
paanyc aroma, XUMHUYECKasi CBsI3b, MOJSIPHAs W HEMOJSIPHAS KOBAJCHTHAs CBS3b, NOHHAsS
CBSI3b, WOH, KAaTHOH, aHWOH, pAacTBOp, MaccoBas JOJisi BeliecTBa (MPOLEHTHAS
KOHLIEHTpallKs) B pacTBOPE;

® WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMUYECKUX TMOHITHM U TMPUMEHSATH OSTHU
TTOHSITHSI TIPU ONTMCAHUY BEIIECTB U MX MPEBPAICHHIA,

® ICIIOJIB30BATh XMMHYECKYIO CUMBOJIUKY JUISI COCTABJICHUS (POPMYI BEIIECTB U ypaBHEHUI
XHUMHUYECKHUX PEaKIInii;

e OmpenessiTh BaJeHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIWHEHHSAX, CTENCHb
OKHCJICHHS DJJIEMEHTOB B OHHApHBIX COEAMHEHHSX, MPHUHAMICKHOCTh BELIECTB K




OIpeIeIEHHOMY KJIAcCy COeIMHEHMH 1Mo (popMysaM, BUJ XUMUYECKOH CBsI3U (KOBaJIEHTHAs
1 MOHHAs1) B HEOPTaHUYECKUX COCANHEHUSX;

e packpeBath cmblca Ilepuonmueckoro 3axkona JI. M. MenpneneeBa: NE€MOHCTPUPOBATH
MMOHMMAaHHUE MEPHUOJUYECKON 3aBHCHUMOCTH CBOMCTB XHMMHUYECKHX DJEMEHTOB OT HX
nosioxkeHuss B [lepuoguueckoll cUCTEME, 3aKOHOB COXpPAaHEHMsS MacChl BEILECTB,
MIOCTOSIHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOraipo;

® OINWCHIBATH U XapaKTepU30BaTh TaOMUUHYI0 popmy [lepronnieckoil cucTeMbl XUMHYECKIX
3JIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas mnoxarpynna (A-rpynma)» u  «1oOouHas
noarpynna (b-rpymnmna)», Manble U 60JbIINE MEPUOJIbI, COOTHOCUTH 0003HAYEHMUSI, KOTOPbIE
umerotcst B Tabmune «llepumoguueckass cuctema xumuuyeckux anemeHtoB [ .
MemnzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUUECKHUX JIEMEHTOB
(cocTtaB M 3apsan aapa, oOlIee YUCIO JIEKTPOHOB U paclpesieeHUEe UX IO 3JIEKTPOHHBIM
CJI0SIM);

e kjaccu(pUUIUpPOBaTH XHUMHUYECKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (10 YUCIY M COCTaBy YYacTBYIOIIMX B pPEaKLUM BELIECTB, M0 TEIUIOBOMY

dbdexry);
® XapakTepu3oBaTh (ONHCHIBaTh) OOIIME XUMHUYECKHME CBOMCTBA BEILIECTB pa3IMYHbBIX
KJIacCOB,  IOATBEpXkJas  ONHMCAaHWE  INPUMEpPaMM  MOJIEKYJSIDHBIX  ypaBHEHUH

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

® IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUsI XUMUYECKUX MTPEBPALICHUI B Pa3IMUHBIX YCIOBHSIX;

® BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U MOJSPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJI0 XMMHMYECKOrO 3JeMEHTa Mo (opMysie COSAMHEHUs, MacCOBYIO JIOJII0 BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON pPEaKIH;

® IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHON NEATEIbHOCTH — aHAJINW3 U CHUHTE3,
CpaBHEHHE, O0OOIIeHHE, CHCTeMaTH3aluIo, KIACCU(PHUKALMIO, BbISIBICHUE MPUYMHHO-
-CJICICTBEHHBIX CBSI3€M — JUIA W3Yy4CHHUs CBOWCTB BEIIECTB M XUMHUYECKHX pEaKIMii,
€CTECTBEHHO-HAayUHbIE METO/bI MO3HaHHs — HaOJIOJEHUE, U3MEPEHUe, MOJEIUPOBAHUE,
SKCHEPUMEHT (peabHbIA U MBICIICHHBIN );

e CleIoBaTh IpaBWJIaM  IMOJb30BAHMSA  XUMHUYECKOM moOCyqod M 1abopaTOpHBIM
o0opynoBaHUEM, a TaKKe IMpaBUiIaM OOpalleHUs] C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMHU TIO BBINOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB IO IMOJYyYEHHUIO U
coOrpaHHIO ra3000pa3HbIX BELIECTB (BOJOPOAA U KUCIOPO/ia), IPUTOTOBICHUIO PACTBOPOB
C OIpeleIEHHON MAacCOBOM J0JIEN paCTBOPEHHOIO BELIECTBA, IUIAHMPOBATh U MPOBOJUTH
XUMHUYECKHE OHKCIIEPUMEHTHI 110 PaclO3HABaHUIO PACTBOPOB WIEJIOYEH U KHUCIOT C
MOMOIIIBIO0 UHINKATOPOB (JIaKMYC, (eHOIPTATCHH, METUIIOPAHXK U JPYyTHe).

K xoHny oOydyeHus B 9 kJiacce IpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI

OTpaxkaThb C(OOPMHUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUI:

® packpelBaTb CMBICI OCHOBHBIX XHMHYECKHMX IOHITHH: XUMHUYECKHH DIIEMEHT, aTOM,
MOJIEKYJla, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTD,
AJEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKAsT PEAKIUs, XUMUYECKas CBS3b,
TEIoBol 3(pdexT peakuuu, MOJb, MOJSPHBIA O00BEM, pacTBOpP, SIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  AJIEKTPOJIMTUYECKas  JIUCCOLMAlMsA, peaklIud MOHHOro oOMeHa,
KaTajau3aTop, XHMHUYECKOEe paBHOBecHe, OOpaThMble U HeoOpaTHMbIE peakliuu,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJICHHE, aJUIOTPOIUs, aM(OTEPHOCTh, XMMHUECKasl CBSA3b (KOBaJICHTHAs, HOHHA,
MeTaJUIMYecKast), KpUCTAJUINYecKas peléTka, KOppOo3usi METajUIOB, CIUIABbl, CKOPOCTb
XUMHUYECKON peaklnH, IpeaesbHo gomyctuMas koHnentpanus [1/IK BemecTsa;

® WUIIOCTPUPOBAaTH  B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX MOHSATHM W TNPUMEHATH 3TU
MIOHSITHS IIPU ONUCAHUU BEILECTB U UX NIPEBPALICHU;




UCIOJIb30BAaTh XUMUUECKYIO CUMBOJIMKY JUUIsl COCTaBIeHHUS (POPMYJ BELIECTB U ypaBHEHUH
XUMHUYECKUX PEAKIUM;

OIpPEAEIIATh BAJIEHTHOCTDh M CTENEHb OKUCIEHMS] XMMHUYECKHX 3JIEMEHTOB B COEIMHEHUSX
Pa3IUYHOTO COCTaBa, MPUHAJIC)KHOCTH BEIIECTB K OMpPeIeIEHHOMY KJIacCy COeTUHEHHH 110
dbopmynaM, BHI XHMHUYECKOH CBsi3M (KOBaJICHTHAs, WOHHAs, MeETaJuIM4ecKas) B
HEOPTraHUYECKUX COEIMHEHHUSX, 3aps] MOHA MO0 XMMUYECKON (opMmylie, XapaKTep Cpeibl B
BOJHBIX PAacTBOpPAaxX HEOPraHMYECKUX COEIMHEHUH, THUN KPHUCTAUIMYECKON pemeéTKu
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMmbich [lepuoguyeckoro 3akona J[. 1. MeHneneeBa U 1IeMOHCTPUPOBATh €0
MIOHMMAaHKe: ONMUCHIBATh U XapakTepu3oBaTh Ta0mmuHyto Gopmy [lepronndeckoii cucreMsr
XUMHUYECKHX DSJIEMEHTOB: pa3jnuaTh TMOHATUSA «JIaBHas mnoArpynmna (A-rpymnma)» u
«mobounass moarpynna (b-rpymma)», wmanmsile u  OosiblME€ TEPUONBI, COOTHOCHTH
0003HaYeHHs, KOTOpble HMEIOTCS B TMEPUOAMYECKON Tabnuie, ¢ YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHS aTOMOB XMMHMUECKHMX 3JIEMEHTOB (COCTaB W 3apsia siapa,
olliee 4YMCIO 3JEKTPOHOB M pacClpeeNieHHe HX IO JJIEKTPOHHBIM CIOSIM), OOBICHSTH
oO111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEIMHEHMH B INpejenax
MaJIbIX [IEPUO/IOB U TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX ATOMOB;

KJ1acCu(UUUPOBAaTh XUMHYECKHE 3JIEMEHThl, HEOPraHMYeCKHE BEIleCTBA, XUMUYECKUE
peaxiuu (110 YUCITYy M COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 10 TEIUIOBOMY 3 dekry,
110 U3MEHEHHIO CTETICHEH OKHCIICHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) O0MINE U CTICIU(PUICCKUE XUMUUYECKHE CBOMCTBA MPOCTHIX
U CIIOXKHBIX BEIIECTB, MOATBEPKIas OMHCAHUE IMPUMEpPaAMU MOJEKYISPHBIX M HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIAN;

COCTaBJIATh YPABHEHUS JJIEKTPOJIUTUYECKOM IMCCOLMALMM KHUCIIOT, INEIOYEeHd M COJeH,
TOJIHBIE M COKpAlIEHHBIE YpaBHEHUS pEaKIHMii HOHHOTO OOMEHa, ypaBHEHUS peaklui,
MOATBEPKIAIOIINX CYHIECTBOBAHUE T€HETUUYECKOM CBS3M MEXJy BELIECTBAMH PAa3IUYHBIX
KJIACCOB;

pPackphIBaTh  CYHIHOCTh  OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi MOCpPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OaiaHca STUX PeaKluii;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHNS XMMHUYECKHUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHUSAX;

BBIUUCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MacChl BEILLECTB, MAacCOBYIO
JIONIF0 XMMHMYECKOTO 3JeMeHTa Mo (opMylie COeTUHEHHsS, MAaCCOBYIO JOJIO BEIleCTBa B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON pPEaKIH;

coOmogaTh  MpaBWjia  TOJb30BaHUS  XMMHUYECKOH MOCyIoH U JIabopaTOpHBIM
o0opynoBaHueM, a TaKXke IMpaBWiia OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYCHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIESCTB (AMMHAKa M YIIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIUH, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB pa3IMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpUA-, OpOMUA-, HOAMI-, KapOOHAT-, pocdaT-, CHITUKAT-,
cyabdaT-, THIPOKCHI-MOHBI, KATHOHbl AMMOHMS W MOHBI H3YYEHHBIX METAJIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

MPUMEHITh OCHOBHBIE OINEpallid MBICIUTEIbHON [eATeIbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEMATU3AIINIO, BBISIBJICHUE IPHYUHHO-CIICACTBEHHBIX CBSI3EH —
JUTSL U3y4EHUS] CBOMCTB BELIECTB M XMMHUYECKHX PEaKklni, eCTECTBEHHO-HAyYHbIE METOMIbI
MO3HAHUS — HAOJIOJEHUE, H3MEPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIl U
MBICJICHHBIH ).




TEMATHYECKOE IINTAHUPOBAHHUE. 8 KJIACC

KoanuyecTBo 4acos

Ne DJIeKTpOHHbIe (LM (pPpOBHIE)
HanmeHoBaHue pa3iesioB M TeM MPOrpaMMbl
n/m Bcero | Konrpoabubie | IIpakTuueckue | 00pa3oBaTesibHbIE PeCypChI
padoThbI padoTbI
Paznea 1. IleppoHayajibHbIe XMMHUYECKHE MOHATHUSA
11 Xumus — BakHasi 00J1aCTh €CTECTBO3HAHUS U 5 0 2 bubnunorexa LIOK
' NPAaKTHIECKOMN IEATETLHOCTH YeTOBEKA https://m.edsoo.ru/7f41837c
bubnaunorexa LIOK
1.2 BemecTBa 1 xuMHuueckue peaxkiuu 15 1 0 hitps://m.edsoo.ru/7f41837¢
Hroro no pasneny 20
Pasnea 2. Baxkneiinme npeACTaBUTEIH HEOPraHH4eCKUX BelecT
but6mmoreka [IOK
2.1 Boznyx. Kucnopoa. Ilonsatue 06 okcuaax 6 0 0 hitps://m.eds0o.ru/7f41837¢
bu6anoreka LIOK
2.2 Bogopona.Ilonarue o kucmoTax u comsix 8 0 1 hitps://m.edso0.ru/7f41837¢
but6mmoreka [IOK
2.3 Boga. PactBopsl. [TonsiTne 06 ocHOBaHUAX 5 1 1 hitps://m.eds0o.ru/7f41837¢
. but6mmoreka [IOK
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUIN 11 1 1 hitps://m.edso0.ru/7f41837¢
Wroro mo pazneny 30

Pazpnea 3. Illepnonnueckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux 3j1emeHToB I. U. Menaeneea. CTpoenne aroMoB. XUMHYECKast

cBA3b. OKHCJINTEIHLHO-BOCCTAHOBUTEIbHBIC PC€AKIUHU
31 | nommcorans oncomeron 1 1. Moraene-coa, Crpoci 7 0 0 bumorera LIOK
' T : https://m.edso0.ru/7f41837c
aToMa
3 2 XUMHUeCKas CBA3b. OKI/ICJ'II/ITeJ'ILHO-BOCCTaHOBI/ITeJIBHLIe 8 1 0 BI/I6J'II/IOT €Ka ]_[OK
' peakinuu https://m.edsoo0.ru/7f41837c
but6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
bubnuoreka [JOK
Pesepsroe Bpems 3 1 0 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 5
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9 KUIIACC

e Konun4yecTBo yacos DJIEeKTPOHHBIE
B HaunmeHoBaHMe pa3/iesioB U TeM IPOrpaMMbl (undposbie)
n/m Bcero KOﬁHTpOJIbHI)le l'[pﬁalcanecmle 06pA30BATETBHbIE
padoThI padoTbI pecypebi
Paznen 1. BemmecTBO M1 XUMHMYeECKHE peaKkun
11 [loBTOpeHnue u yriay6ieHne 3HaHUH OCHOBHBIX Pa3/esioB 5 1 0 bu6mmorexa LIOK
' Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
. bu6mmorexa LIOK
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKIIUN 4 0 0 https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAINSA. XUMUYECKUE PEAKIINH B 8 1 1 bubnnoreka [JOK
' pacTBopax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pazgea 2. HemeTanansl M HX cCOeJUHEHHS
21 OOw1ast XxapaKTepUCTHKa XUMHUYECKUX 3y1eMeHTOB VIIA- 4 0 1 bubnuorexa [IOK
' rpynisbl. ['anorexsl https://m.edsoo.ru/7f41a636
99 OO01mas XxapaKTepUCTHKa XUMUIECKUX 1eMeHTOB VIA- 6 0 0 bu6muoreka [IOK
' rpynisl. Cepa u €€ coeJuHEHUs https://m.edsoo.ru/7f41a636
23 OO1m1ast XapaKTepUCTHKa XUMHUYECKUX AJIEMEHTOB V A-TpYIIIIBL. 7 0 1 bubmmoteka [IOK
' A3ot, ¢hochop 1 UX CoOeTMHEHUS https://m.edsoo.ru/7f41a636
OOm1ast XxapakTepUCTHUKa XUMHUECKUX dy1eMeHTOB |V A- bubmmoteka [IOK
2.4 . 8 1 2 _
rpynmnbl. YTIE€poa U KPEMHUI U UX COCTMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasneny 25
Pasnea 3. MeTaJuibl U X COeINHEHUS
. but6mmoreka [JOK
3.1 Obmpe CBOHCTBA METANIOR 4 . 0 https://m.edsoo.ru/7f41a636
N bubmauoreka [JOK
3.2 Baxkueitniie MeTaiuibl U UX COSTUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Hroro o pasueny 20
Pasnen 4. Xumus u oKpy:kawmiasi cpeaa
butmmoreka [IOK
41 BemecTBa 1 MaTepualibl B )KU3HU YEIIOBEKA 3 0 0 https://m.edsoo.ru/7f41a636
Hroro o pasznmeny 3
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PesepBHoe Bpems

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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IHOYPOYHOE INIAHUPOBAHME. 8 KJTACC

Ne Tema ypoka Kosmiectso yacos HMara HMata DJeKTPOHHbBIE HH(PPOBbIE
n/n P u3yueHusi | MPOBeEIeHUs o0pa3oBaTeIbHbIE
pecypcenl

1 [Ipeamer xumun. Poinp XMMHUU B 5KU3HU YEJI0BEKA. 02.09 2023 bu6nuorexa LIOK
Tena u BerecTsa T https://m.edsoo.ru/ff0d210c

bubmuorexa [IOK

2 TToHsiTHE 0 METOHAX MTO3HAHUS B XUMUU 05.09.2023 https://m.edsoo.ru/f0d227e
IT 6ota No 1 «IT 0

3| nabopatopn 1 npié oSpamerm ¢ MaGopaTOpHE 09.09.2023 Bu6miorera LIOK

T https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 YucTteie BemecTBa 1 cMecu. CriocoObI pa3aesieHust 12.09.2023 bu6nmuorexa [IOK
cMecer T https://m.edsoo.ru/ff0d26ca
[IpaxTueckas padora Ne 2 «Paznenenue cmeceil (Ha bu6nuorexa LIOK

5 " 16.09.2023 .
pUMepe OYUCTKH MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK

6 ATOMBI M MOJICKYJIBI 19.09.2023 https://m.edsoo.ru/ff0d2a6e

7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 93.09.2023 bu6nunoreka [IOK
XUMHYECKUX JIEMEHTOB T https://m.edsoo.ru/ff0d2be8

bubmuoreka [IOK

8 [IpocTble u cOXKHBIE BEIIECTBA 26.09.2023 https://m.edsoo.ru/ff0d2a6c

bubmuoreka [IOK

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 30.09.2023 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas

10 dbopmyra. BareHTHOCTh aTOMOB XUMHUYECKHUX 03.10.2023 bubmrorexa [JOK

’ T https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB

11 OtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHAS 07.10.2023 bubnmoreka [JOK
MOJIEKYJISIPHAS] Macca T https://m.edsoo.ru/ff0d323c
MaccoBas 1011 XUMHYECKOTO dJIEMEHTA B bu6nuorexa [IOK

12 COEJIMHEHUU 10.10.2023 https://m.edsoo.ru/ff0d350c

13 KonuuecTtBo BemecTBa. Monbs. MossipHas macca 14.10.2023 bubmmorexa [JOK

' ' o https://m.edsoo.ru/ff0d5230

14 du3ndecKre U XUMHYECKHE SBICHUS. XUMUYSCKas 17.10.2023 bubmuorexa [IOK

peakus

https://m.edsoo.ru/ff0d37fa
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[Ipu3HaKku 1 yCa0BUS NPOTEKAHUS XUMUYECKHUX bubnmoreka [IOK
15 peaKuuit 21.10.2023 https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHE bu6nuoreka [IOK
16 ypaBHEHUS 24.10.2023 https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus konuuecTBa, Macchl BEIIECTBA 11O 28.10.2023 bu6nuoreka [IOK
YPaBHEHUSIM XUMUYECKHUX PEAKLIUN T https://m.edsoo.ru/ff0d5708
18 Kiaccudukanms XuMu4ecKuX peakiuii (CoOeTnHeHNUS, 07.11.2023 bu6nmnoreka [IOK
pasnoKeHusl, 3aMeNIeHNs], 00MEHA) T https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4&HBIN-DHITUKIIOTICAUCT. 11.11.2023 bu6nmoreka [IOK
O060011eHNe U CUCTeMAaTH3allus 3SHAHUN o https://m.edsoo.ru/ff0d40c4
20 KonTponsnas pabora Nel no Teme «Bemecta u 14.11.2023 bu6nuorexa LIOK
XUMHUYECKHUE PEAKIIMNY - https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopon 18.11.2023 bu6nuoreka [IOK
— 3JIEMEHT U MpocToe BemecTBo. O30H T https://m.edsoo.ru/ff0d448e
29 DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOaa 21.11.2023 bu6nnoreka [IOK
(peakuuu okucnenus, roperne). [lonstue o0 okcuaax T https://m.edsoo.ru/ff0d4614
Crioco0sI MoTydeHus KHCIIopo1a B 1abopaTtopuu U bubnunoreka [IOK
23 25.11.2023 .
IIPOMBIIUIEHHOCTH. [IpuMeHenue kuciaopoaa https://m.edsoo.ru/ff0d497a
28| oot spamom. s 28.11.2023 bubmmorexa LIOK
p yp ’ e https://m.eds00.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKIIUIX
TomnuBo (Hed Tk, Yroiab U MeTaH). 3arpsisHeHHe bubnmoreka [IOK
25 02.12.2023 .
BO3]1yXa, CIIOCOOBI €ro MPeA0TBPAIEHHUS https://m.edsoo.ru/ff0d4c4a
[Tpaktuueckas pabora Ne 3 o teme «llonydyenue u bubnmoreka [JOK
26 M 05.12.2023 .
coOupaHue KHCIOpOo/Ia, U3yUYEeHUE €T0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
97 Bonopon — aneMeHT 1 MpocToe BEeIIeCTBO. 09.12.2023 bubmuorexa LIOK
Haxoxzaenue B npupoe o https://m.edsoo.ru/ff0d4dd0
28 ®dusznueckre 1 XUMHIECKUE CBOMCTBA BOAOPOIA. 12.12.2023 bubnmoreka [IOK
[IpuMmeneHnue Bogopoaa o https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHEe 0 KUCIOTAX U COJAX 16.12.2023 bubmmorexa [JOK
o https://m.edsoo.ru/ff0d50d2
but6mmoreka [IOK
30 Crioco0bI mosTydeHust BOAOPOAa B 1a00paToOpuu 19.12.2023 https://m.edsoo. ru/Ff0d4ddo
31 [TpakTiaeckas padora Ne 4 o Teme «Ilonyuenue u 93.12.2023 bu6nmoreka [IOK

CO6I/IpaHI/Ie BOOOPOJAA, U3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK

32 MomsipHbIii 006EM Ta30B. 3aKOH ABOTAIPO 26.12.2023 https://m.edso. ru/ff0d542e
Brruucienus o0bEMa, KOIMYECTBA BEIIECTBA ra3a 1o bu6nuoreka [IOK
33 ) 30.12.2023 )
€r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA UITU 00BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 00b€MOB ra3oB 110 YPaBHEHHIO PEAKITUN bu6nmoreka [IOK
34 , . 09.01.2024 .
Ha OCHOBE 3aKOHAa 00BEMHBIX OTHOLICHUH Ta30B https://m.edsoo.ru/ff0d5708
. bu6mmoreka [IOK
35 Dusnyeckue 1 XUMUUECKUE CBOMCTBA BOIBI 13.01.2024 https://m.edsoo. ru/ff0d587a
. bubmuorexa [IOK
36 CocraB ocHoBanwuil. [loHsiTHEe 00 HHAUKATOpPAX 16.01.2024 https://m edso0.ru/ff0d59e2
B .H
37 H:}f:cz?;s;;::eogfgfgspm alS/IE;Iclieo};};I;gnﬂ BEIECTBA 20.01.2024 Bubmiorexa LIOK
' o https://m.edsoo.ru/ff0d5b40
B PacTBOpPE
3B pacrsopos ¢ onpesertmot accosor sonet 23.01.2024 Bu6mrorexa LIOK
p pe pea A o https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponsnas padota Ne2 mo reme «Kucmopon. 27 01.2024 bu6nuorexa LIOK
Bonopoa. Boga» T https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, kiaccuuKalys, HOMEHKIIATypa 30.01.2024 Bubmiorexa LIOK
' ’ ’ o https://m.edsoo.ru/ff0d664e
a1 [lony4yenue u XMUMUYECKUE CBONCTBA KUCIIOTHBIX, 03.02.2024 bu6nuoreka [IOK
OCHOBHBIX ¥ aM()OTEPHBIX OKCUIIOB T https://m.edsoo.ru/ff0d664e
' Bbu6nuoreka [IOK
42 OcHoBaHHU: cOCTaB, KiIaccuUKaIisi, HOMCHKIaTypa 06.02.2024 https://m.edsoo.ru/ff0d67ca
. . bu6nuorexa [IOK
43 [Tonmy4yeHre ¥ XUMHUUYECKHE CBOMCTBA OCHOBAHHI 10.02.2024 https://m.edsoo.ru/ffod67ca
. bu6mmoreka [IOK
44 KucnoTsr: coctaB, knaccudukaims, HOMEHKJIATypa 13.02.2024 https://m.edsoo.ru/ffOdfee?
. bu6nuorexa [IOK
45 [TonydeHue ¥ XUMUYECKHE CBOHCTBA KUCIIOT 17.02.2024 https://m.edsoo.ru/ffOdfee?
Conu (cpenHue): HOMEHKIATypa, CIOCOObI bubnmoreka [JOK
46 . 20.02.2024 .
MOJTYYEHHS], XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «OCHOBHbIE 24.02.2024 Bubmiorexa LJOK

KJIaCChl HCOPraHM4CCKUX COCHHHCHHﬁ))

https://m.edsoo.ru/00ad9b7c
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['eneTnueckas CBsI3b MEXAY KilacCaMHu bubnmoreka [IOK
48 . 27.02.2024 .
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
N but6mmoreka [IOK
49 O0001IEHNE ¥ CUCTEMATH3AIM 3HAHUN 02.03.2024 https://m.edsoo.ru/00ad9ch?
KonTponbhas padora Ne3 no teme "OcHOBHbIE bubnuorexa LIOK
50 on 05.03.2024 )
KJIACChl HEOPTaHUYECKUX COETUHEHHI https://m.edsoo.ru/00ad9ela
[lepBrie MONBITKN KIaCCUPUKALUU XUMUYECKUX bubnuorexa LIOK
51 09.03.2024
371eMeHTOB. [IoHATHE O TpyNIax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
50 [Tepunonnueckwuii 3akon u [lepuoanyueckas cuctema 12.03.2024 bu6nuorexa [IOK
XxuMH4eckux 31eMeHToB /1. Y. MeHaeneeBa T https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
53 [lepuoasl, rpymnibl, MOATPYIIIBI 16.03.2024 https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tomnsl 19.03.2024 bubsmorexa LIOK
: ' T https://m.edsoo.ru/00ada342
CrpoeHue 3IIeKTpOHHBIX 000JI0YEK aTOMOB
- bu6nuorexa [IOK
55 anemeHToB Ileproanueckoii cucremsr /1. H. 02.04.2024 https://m.edsoo.ru/00adashe
Menneneena
XapakTepucTUKa XMMHUYECKOT0 JIEMEHTA 10 ero
. but6mmoreka [IOK
56 noJyiokeHuto B [lepuoguueckoii cucreme /1. 1. 06.04.2024 https://m.edso0.ru/00adag24
Menneneena
3navenue lleproguueckoro 3aKoHa JUIsl pa3BUTHSA
.. bubmuorexa [IOK
57 HaykH U npakTuku. J{. . MenaeneeB — yuéHblid, 09.04.2024 https://m.edsoo.ru/00adag6e
Ne/1aror U rpakIaHuH
58 DIIEKTPOOTPULIATEILHOCTh aTOMOB XUMHUYECKUX 13.04.2024 bubnmoreka [IOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumuyeckas cBsizb 20.04.2024 https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBaneHnTHast moysipHasi XUMU4eCKask CBS3b 23.04.2024 https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 KoBanenTHast HenonsipHasi XUMHYECKas CBA3b 27.04.2024 https://m. edsoo.ru/00adaab9
bubmuorexa [IOK
62 CreneHb OKUCICHUS 30.04.2024 https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH 04.05.2024 brGimorera [IOK

https://m.edsoo0.ru/00adb076
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bu6mmoreka [IOK

64 OKuCIUTENN U BOCCTAHOBUTEIH 1 07.05.2024 https://m.eds00.ru/00adb076

65 Kontponbras padorta Ned o reme «CtpoeHue aToma. 1 11.05.2024 BI/I6J:II/IOTeKa HOK
XHUMUYECKAs CBA3bY https://m.edsoo.ru/00adb486
PesepsHblil ypok. O6001IeHNE U CUCTEMATHU3AIIHS bubnuorexa LIOK

66 3HaHUHI . 14.05.2024 https://m.edsoo.ru/00adb33c
PesepBHblil ypok. O6001IEHNHE U CUCTEMATU3ALIHS bubnuorexa LIOK

67 3HAHUU ! 18.05.2024 https://m.edso0.ru/00ad9ch2
PesepsHblil ypok. O6001IEHNE U CUCTEMATU3ALIHS bubnuorexa LIOK

68 3HaHUHN ! 21.05.2024 https.//m.edso0.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

KoauuecTBo yacoB

Jr\fjn Tema ypoka Jara Mara JJIeKTPpOHHBIE MU(POBBIE
Bcero | K.p Ip.p H3ydeHHust NpoBEICHUS | ofpa3oBaTe/IbHBIE Pecypchbl

1 [Tepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 02.09.2023 bu6nuorexa [IOK
xuMudeckux snementoB [I. . Menneneena e https://m.edsoo.ru/00adb59e

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 05.09.2023 bubnmoreka [IOK
XMUMHUYECKHX 3JICMEHTOB MEPBBIX TPEX MEPHUO/IOB T https://m.edsoo.ru/00adb6b6

3 Knaccudukanus u HoMeHKIaTypa 1 09.09 2023 bu6nuorexa [IOK
HEOPraHWYECKUX BEIECTB T https://m.edsoo.ru/00adb7e2

4 Bunpl xumudeckon CB)I?I/I M THUIIBI 1 12.09.2023 BI/I6J‘I.I/IOTeKa HOK
KPUCTAUTHIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme «I[loBTopenue

5 U yriryOJieHue 3HaHUN OCHOBHBIX pa3JieioB Kypca 1 1 16.09.2023
8 kmaccay

6 Krnaccugukanms XuMu4ecKux peakiuii no 1 19.09.2023 bubnnoreka [IOK
pa3IUYHBIM MIPU3HAKAM T https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHUYECKOM pEaKIUH.

7 [ToHsITHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1 23.09.2023 EESJSI:I;I/?nTéeI;Z(EE)?‘ISIOOa dbe9a
peaKIusax

8 ot ms cxopocrs aummecerof peacinr 1 26.00.2023 Bubmaorexa LIOK

https://m.edsoo.ru/00adc28c

MOJIOKEHHE XMMHUYECKOTO PABHOBECHS

9 OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 30.09.2023 bubmuoreia LIOK

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

10 Teopust 2IEKTPOIIUTUYECKON JUCCOLUALIUN. 1 03.10.2023 bub6mmorexa [IOK
CunbHbIE U ClIa0bIE SIIEKTPOJIUTHI o https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHUS peakiuii 1 07.10.2023 Eﬁg?ﬁ?ﬁi&iiﬂﬁ@% dd448
XuMHUYECKue CBOIﬁCT]ja KHUCJIOT U OCHOBaHUU B BuGmmorexa LIOK

12 CBETE MPEJCTABIICHUN 00 JIEKTPOIUTHICCKOMN 1 10.10.2023 https://m.eds0o.ru/00add5d8
JMCCOIMAIIUN

13 XHWMUYECKUE CBOMCTBA COJICH B CBETE 1 14.10.2023 bu6mmoreka [IOK

IIPECTAaBICHUH 00 3JIEKTPOJIUTHUECKOM

https://m.edsoo.ru/00add8h2
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JIACCOLHIAIIN

. bubnmoreka [IOK
14 [lonsitue o rugpoause coneit 17.10.2023 https://m.eds00.ru/00add9d4
N bubmuorexa [IOK
15 O00011IeHNE U cUCTEMATHU3AIMs 3HAHUH 21.10.2023 https://m.edso0.ru/00addd12
16 ffé’ﬁiﬁi’iiﬁiﬁ%ﬁiﬁJﬁﬁcgﬁuﬁig 24.10.2023 bubmorera [IOK
' o https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIH B PACTBOPAX)»
17 [IpaxTrueckas padora Ne 1. «Pemienue 28.10.2023 bubmmorexa [IOK
OKCIEPUMEHTAIBHBIX 337124 T https://m.edsoo.ru/00addbfa
OO6m1as XxapaKTepUCTHKA TaJIOTeHOB. XUMUYECKHE bubmuotexa [IOK
18 . 07.11.2023 )
CBOMCTBa Ha IPUMEPE XIIOpa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKUE bubnmoreka [JOK
19 . 11.11.2023 .
CBOWCTBA, MTOJyYEHHE, IPUMEHEHHUE https://m.edsoo.ru/00ade104
[paktuyeckast padora Ne 2 mo teme «llomydenue bubmmorexa [IOK
20 . . 14.11.2023 )
COJISTHOM KUCITOTHI, H3ydCHHE €€ CBOMCTB https://m.edsoo.ru/00ade348
21 Beluncnenus no ypaBHEHUsIM XUMHAYECKUX 18.11.2023 bubmmorexa [IOK
PEaKIyii, €CIIM OJMH U3 PEareHTOB JaH B H30BITKE T https://m.edso0.ru/00ade488
bubmuorexa [IOK
22 OOmas xapakrepucTika 371eMeHToB VIA-rpymsr 21.11.2023 https://m.edso0.ru/00ade64a
s | e o e Faromznn - BuGorea 101
pHL i FMHCHHH B TPHPOAC. AHMMHIHCCKH o https://m.edsoo.ru/00ade64a
CBOWCTBA CEphl
24 CepoBonopoj, cTtpoeHue, pu3ndeckue u 28.11.2023 bubmuotexa [JOK
XUMHYECKHE CBOMCTBA o https://m.edsoo0.ru/00ade802
Oxcuppl cepbl. CepHast KUCIOTa, (U3UYECKUE U bubnnoreka [IOK
25 - 02.12.2023 .
XUMHUYECKHE CBONCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKHE peaKkllny, JIekKallle B OCHOBE
26 MIPOMBIIIJICHHOTO CII0C00a MOMyYeHUsI CepHON 05.12.2023 bubmmorexa [IOK
KHCJIOTBI. XHUMHUYECKOE 3arps3HCHHE T https://m.edsoo.ru/00adec8a
OKpY’Kalollel Cpeibl COeAMHEHUSIMH CEPBI
27 Brrunciienue MaccoBo# 1011 BBIXOAA MTPOTYKTA 09.12.2023 BI/I6J'I.I/IOTeKa LHOK
peaxkiuu https://m.edsoo.ru/00adec8a
28 OObmas xapakTepucTuKa 3JeMeHTOB V A-TpyYIIIbI. 12.12.2023 bubnnoreka [IOK

A3OT, pacrupoCTpaHCHUC B IIPUPOJL, (I)I/I3I/IIICCKI/IG

https://m.edsoo.ru/00adeeab
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U XUMHYECKUE CBOUCTBA

29 AmMHaK, ero Gu3n4YecKre 1 XuMHUECKUe 16.12.2023 bub6mmorexa [IOK
CBOMCTBA, MOJyYEHHE U IPUMEHEHHUE T https://m.edsoo.ru/00adf004
30 Ipaktuyeckas padora Ne 3 o teme «llonyuenue 19122023 bu6nuorexa LIOK
aMMHaKa, U3y4CHUE €ro CBOMCTBY o https://m.edsoo.ru/00adf180
A30THas KUCIIOTa, €€ PU3NUECKUue U XMMUYECKHE bub6nuorexa [IOK
31 CBOWCTBa 23.12.2023 https://m.edso0.ru/00adf306
Vcnionb30BaHue HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPAJIbHBIX YA00peHUH. XUMUUECKOe bubmmorexa [IOK
32 . 26.12.2023 ]
3arpsA3HCHUE OKPYKAIOMICH CPeIbl COSTHHEHUIMHU https://m.edsoo.ru/00adf518
a3oTa
33 Eﬁﬂiﬁ q?ﬁiﬁfefﬁﬁf Epfn;\;)qlgg&?g%iﬁga 30.12.2023 bubmmorexa LIOK
’ ’ o https://m.edsoo.ru/00adf68a
MOJTy4eHHe
9y Hcnonw3zoBanue (1)%0(1)aT0uB 1; KauecTBe 06.01.2024 Bubmorexa [OK
MHHCPATILHBIX YAODPEHIH. JarpAsHERHC R https://m.edsoo.ru/00adfc20
MIPUPOJTHON cpebl hochaTamu
35 Yruepon, pacipocTpaHEHUE B IIPUPOJIE, 13.01.2024 bu6nuorexa LIOK
(bu3MUECKHe U XUMUYECKUE CBOWCTBA T https://m.edsoo.ru/00adfd9c
” OKCE/I,Z[BI yrgzpoz[a, ux EHSH%%KHE: U XUMHYECKHUE 16012024 Bubmorexa LOK
CBOWCTBA. DKOJOTHUYECKUE MPOOIJIEMBI, CBSI3aHHbIC .01. https://m.edsoo.ru/00adfebe
¢ okcuaom yraepoaa (1V)
N bubnmoreka [JOK
37 VYrospHas KUCIIOTa U €€ COH 20.01.2024 https://m.eds00.ru/00ae006¢
38 Hp?“??‘la’laii&fff esonnin peaki 23.01.2024 bubmmorexa LIOK
YIICKHCIOT r,, - RAUCCTBCHHAA peakiii H o https://m.edsoo.ru/00ae027e
KapOOHAT-MOH
[TepBoHaYaIbHBIC TTOHATHS 00 OPTAHMYECKUX bubmuorexa [IOK
39 27.01.2024 )
BEIIIECTBAX KaK O COCJAMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e
N bu6mmoreka [IOK
40 Kpemnwuii u ero coennHeHust 30.01.2024 https://m.eds00.ru/00ae080a
1 | oemepmcrmmns sagi 10 Tt 03.02.2024 bubaorexa LIOK
by 8 A https://m.edso0.ru/00ae0bf2
«BaxHeiiye HeMeTaIbl U UX COSAMHEHUSI»
42 Kontposbnas padora Ne3 no reme «Baxuelme 06.02.2024 bubnmoreka [IOK
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HEMCETAJJIbI U UX COCAUHCHUS)

https://m.edso0.ru/00ae0e18

OO01mmas XxapaKTepUCTHKa XUMUYECKUX ITIEMEHTOB
— MeTaJu10B. MeTtajuinyeckast CBI3b U

bu6mmoreka [IOK

43 MeTaJUTMYecKast KpUCTAJUINYecKas pemeTka. 10.02.2024 https://m.edsoo.ru/00ae103e
®du3nvecKre CBOWCTBA METAIIIOB
44 XHWMHUYECKHE CBOMCTBA METAJLJIOB. 13.02.2024 bu6nuoreka LIOK
DIEKTPOXUMHUCCKHUI PSi/T HATPSKEHUH METaJIOB T https://m.edsoo.ru/00ae1156
OOm1re cocoObl mosy4eHus: MeTamuioB. CIijiaBbl.
Beruncnenus no ypaBHeHUAM XUMHUYECKUX bubnunoreka [IOK
45 . 17.02.2024 .
peakuui, eclii OJIMH U3 PEareHTOB COJIEPKUT https://m.edsoo.ru/00ae1156
MIPUMECH
bu6nuoreka [IOK
46 [oHsiTHE O KOPPO3UH METAIIIIOB 20.02.2024 https://m.edso0.ru/00ae1278
bu6nuoreka [IOK
47 [llenounblie MeTaIIBI 24.02.2024 https://m.eds00.ru/00ae14b2
bu6nuoreka [IOK
48 Oxkcubl ¥ TUIPOKCUIBI HATPUS U KAJIUS 27.02.2024 https://m.edso0.ru/00ae14b2
Il{enoynO03eMEIBbHBIE METAIIBI — KaJIbLIUHA U bubmuorexa [IOK
49 MarHui 02.03.2024 https://m.edsoo.ru/00ae15e8
. bu6nmmoreka [IOK
50 Baxuetimnme coeTUHEHUS KAJIBIUI 05.03.2024 hitps://m.edsoo.ru/00ae15e8
51 O000111eHrE U CUCTEMAaTU3ALM 3HAHUI 09.03.2024
n N bubnmoreka [JOK
52 XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUs 12.03.2024 https://m.eds0o.ru/00ac1886
[paktuyeckas padora Ne 6 mo teme "KéctkocTh bub6mmorexa [IOK
53 N " 16.03.2024 .
BOJIBI K METOJIBI €€ YCTPaHCHHS https://m.edsoo.ru/00aelae8
. bubmuorexa [IOK
>4 AJTIOMHHHH 19.03.2024 https://m.edsoo.ru/00aelc64
9 bubnmoreka [IOK
95 AmdoTepHbIe CBOICTBA OKCH/IA U TUIPOKCHIA 02.04.2024 https://m.edso0.ru/00ae1c64
bu6nuoreka [IOK
56 Keneso 06.04.2024 https://m.edsoo.ru/00ae1d86
Oxcunsl, Tuapokcu bl u conu xenesa (1) u bubmuorexa [IOK
>7 xenesa (I11) 09.04.2024 https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3aIMs 3HAHUN 13.04.2024
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[IpaxTrueckas padbora Ne 7. Pemenue

bubmuorexa [IOK

59 3KcnepmvaeHTaHLHLIX 3a7a4 o TEMeE 1 20.04.2024 https://m.eds00.ru/00ae3de8
«BaxHenIme MeTaIbl X UX COETUHEHUD)
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX
60 peaKIuii, €Clii OJMH U3 PEareHTOB JaH B U30BITKE 1 23.04.2024 bu6mmoreka [IOK
WM COJICP)KHUT TIpUMecH. Brrarcienuss MaccoBoi T https://m.edsoo0.ru/00ae1750
JIOJTU BBIXOJ1A IPOAYKTA PEAKIHH
61 O0001IeHrEe U cUCTEMAaTH3alliI 3HAHUH 1 27.04.2024
62 KonTponbhas pabora Ne4 no teme «BaxHeiimune 1 04.05.2024
METAJIIbI M UX COETUHEHU
BemecTBa u maTepuabl B TOBCETHEBHOW KU3HU bubnuorexa [IOK
63 YyeJI0BeKa 1 07.05.2024 https://m.edso0.ru/00ae3f50
64 XUMUUeCcKoe 3arpa3HEeHUE OKPYKAIOLIEN Cpeibl 1 11.05.2024 bubmorexa LIOK
p Py# p o https://m.edsoo.ru/00ae4270
bubmuorexa [IOK
65 PoJib XuMHH B pEIICHUN YKOJIOTHYECKUX MTPOOIIeM 1 14.05.2024 https://m.edso0.ru/00ae4270
PezeprHblil ypok. O600IIeHNE U CUCTEMAaTH3aIIUS bubnnoreka [IOK
66 3HAHUN 1 18.05.2024 https://m.edso0.ru/00ae0d0Oa
PezepBHblil ypok. O6001IeHNE U CUCTEMaTH3aLIUs bubmmorexa LIOK
67 3HAHUI 1 21.05.2024 https://m.edsoo.ru/00adb33c
PezepBHblil ypok. O60011I€HNE U CUCTEMATH3AIINs bubmmorexa LIOK
68 3HAHUI 1 25.05.2024 https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O ITIPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

I'.E Pym3utuc.,®.I". ®enpaman.; noa penakuueit I'.E Pyasutuc, Xumus 8-9 knaccel/ AKinoHepHOe
obmmectBo «M3narenscTBo «IIpocBemenue;

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

KonTponbHo-u3mepurensubsie MaTepuanbl. Xumus 8-9 knaccel. Mocksa. "BAKO". 2017r.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/
https://iu.ru/?admitad_uid=ec27b85f15865ac360411386f508d3c4&utm_source=admitad
https://fipi.ru/

https://www.google.com/url?g=http://www.ebio.ru/index-
1.htmI&sa=D&ust=1604341088413000&usg=A0vVaw3MIpr317gAt5aolJ9657Rr

https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=A0vVaw21ledlJW

HbuUgE8XDPzx02y

https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088414000&usg=A0vVawl1lh-

GUP8onrP7hpdXHZPMt

https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000& usg=A0vVaw2B8B_kKHitSj

Kwa-VQnO1R

https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000& usg=A0OvVaw3D5z3B_y8kk

6sW8QvplAjX

https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1604341088416000&usg=A0vVawlWUI

bHFzdExuuM5yzdraFx

https://www.google.com/url?q=http://biology-
online.ru/&sa=D&ust=1604341088417000& usg=A0vVaw3Lvls9cQhCFFSUpYgJx4I8

https://www.google.com/url?q=http://biodat.ru/&sa=D&ust=1604341088418000&usg=A0vVawlT4MVm8sAZ5MraP

p9KfWfo

https://www.google.com/url?q=http://www.ancientbeasts.ru/&sa=D&ust=1604341088419000& usg=A0OvVaw1GplJRIg

AJITIxxtPJ-yr)
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MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJBLHOTO
MPOLIECCA

YYEBHOE OBOPYJIOBAHUE
KoHTponbHO-U3MepuTenpHble MaTepUaibl, yueOHUK Xumus 8 kiacc, XuMus 9 kiacc.

OBOPYJOBAHME JJIA ITPOBEJIEHUSA JIABOPATOPHBIX,
IMPAKTUYECKHUX PABOT, JIEMOHCTPAIIUI
DKpaH, MyJIbTUMEIUNHBIA POSKTOP, JTyIa, MUKPOCKOT, YICHUYECKUN HAOOp TSt

MPOBEACHUS JTa0OPATOPHBIN UCCIICIOBAHUI




