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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1Mo XMMHM Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111er0 00pazoBanus, npeacTaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
benepanpHON paboueii MporpaMMbl BOCIIUTAHUS U C YIETOM KOHIUEMIIUHN TPEToIaBaHUs
yuebHOro mpenMera «XuMmus» B 00pa3oBaTelbHBIX OpraHu3anusax Poccuiickoit
denepaumm.

[Iporpamma o xumuu Aa€T NpeACTaBICHUE O LEJIAX, OOIEH CTpaTeruu 00y4eHus,
BOCIIUTAHUS W  Pa3BUTHS  OOYyYaIOIIMUXCS CpEACTBAMU  Y4eOHOro MpeaMera,
yCTaHaBIMBAaET  00s3aTelIbHOE  MPEAMETHOE  COJEpKaHWe,  IpeaycMaTpUBacT
pacrpeneneHue €ero 1o KijaccaM M CTPYKTYpHpPOBAaHHME MO pasfeinaM U TeMam
[porpaMMbl 10  XHMHUHU, ONpPEAENSeT  KOJWYECTBEHHBIE U  KAYECTBEHHBIC
XapaKTEPUCTUKU COJIEPKaHUsl, PEKOMEHAYEMYIO TIOCIE0BATEILHOCTh U3YUYCHUSI XUMUU
C YYETOM MEXKMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKM Y4EOHOTrO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEN O0YYalOIIUXCs, ONMpPENEsieT BO3MOXKHOCTH IMpeaAMeTa s
peanuzanuu TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTelIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a TaKke TPeOOBaHHM K
pe3ynbTaTaM OOydYeHUsS XUMUW Ha YPOBHE IIeJIeM W3y4YeHUs TpeAMeTa U OCHOBHBIX
BHUJIOB YYEOHO - T[IO3HABaTEIbHOM JAESITENIBHOCTH OOYYalollerocss MO OCBOCHHIO
y4eOHOT0 COIepKaHUSI.

3HaHWE XHUMHH CIY’)KUT OCHOBOM Juisi  (OpPMHpPOBAaHUS  MHPOBO33PECHHUS
oOy4aromierocs, ero MpeACTaBICHU 0 MaTepuaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEH MPEJCTABICHUS O B3aUMOIIPEBPAIICHHIX YHEPTUU U 00
ABOJIIOLIMU BEUIECTB B MPHUPOJIE, O MYTIX PEIICHUS TNI00ANbHBIX MPOOJIEM YCTOHYMBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, DHEPrE€TUUECKOM, MUIIEBOM W SKOJIOTHYECKOU
0€e30MacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peasiu3alliid BO3MOXKHOCTEH i camMOopas3BUTHS U (POpMUpPOBaHUS
KYJbTYpbI IMYHOCTH, €€ 0011el U (PYHKIUOHATBHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEMN
OoOy4Jaronuxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOM  y4yeOHOW  JIeATeNbHOCTH,
DKCIIEPUMEHTAIBHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX KaKk B
MOBCETHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CHenu(UKOM HAy4dHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €JUHCTBO IMPUPOABI M YEIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO - HAYYHON TPAMOTHOCTH 00YYarOIINXCS;



croco6cTByeT (POPMUPOBAHHUIO LIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE 00pa3oBaHUE
00yyaromuxcs.

JlanHble HampaBiIeHHs B OOYYEHHMM XUMHUU OO€CHeuMBarOTCs —creuupukon
coJiepyKaHusl yueOHOro MpeIMeTa, KOTOPbIN SBJSETCS Me1arorHueck aJanTUPOBAaHHBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc Xxumuu Ha ypOBHE OCHOBHOIO O0OIIEro 0Opa3oBaHUs OPHEHTHPOBAaH Ha
OCBOEHHE OOYyYaIOLIUMUCS CHUCTEMBl NEPBOHAYAJIBHBIX MOHITHA XUMHH, OCHOB
HEOPraHUYECKOM XUMHUU U HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX MOHSITHI OpraHU4eCKOU
XUMUHU.

CtpykTypa colepXaHusl MpOrpaMMbl IO XUMUU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoxa k e€ usydeHuro. Colep:KaHue CKIaAbIBACTCS M3 CHUCTEMBI
IIOHATUN O XMMHUYECKOM JJIEMEHTE U BELIECTBE M CUCTEMBI IOHATUH O XMUMHUYECKOU
peakuuu. O0e 3TU  CHCTEMbl CTPYKTYpHO OpPraHM30BaHbl IO  IPUHLHUITY
ITOCJIEAOBATEIBPHOIO Pa3BUTHA 3HAHWM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO ypOBHSL:

— aTOMHO - MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /[. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHMS O CTPOCHHUM aTOMa U XUMHUYECKOM CBSI3H;

— NPEACTABIICHUH 00 3JIEKTPOIUTHYECKON TUCCOLMALIMY BEIECTB B PACTBOPAX.

TeopeTnueckne 3HaHHUSI PACCMATPUBAKOTCS HA OCHOBE SMIMPHUYECKHU MOJTYyYEHHBIX
U OCMBICICHHBIX (AKTOB, Ppa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K
APYTroMy, BBINOJHSAS (PYHKIHUN OOBSACHEHHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEHN IIPAKTUYECKOTO IIPUMEHEHUS U ITOJIYYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMbl 0 XMMHHM CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEACTABICHHUS
O XMMHUYECKOW COCTABIISIOIIEW HAy4YHOW KapTUHBI MHpPA B JIOTHKE €€ CUCTEMHOU
IIPUPOJBI, LIEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAHMI0O M METOJAM IIO3HAaHUs B
Hayke. M3ydyeHue XMMHMM NPOUCXOIUT C NPUBJICYECHUEM 3HAHUM U3 PAHEE U3YUYEHHBIX
yueOHbIX mpeaMeToB: «Okpyxaronuii mupy», «buonorus. 5 — 7 kiaccb» n «dusuka. 7
KJIace».

[Ipy u3yyeHUM XMMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHYECKOU
HAayKM Kak oOJacTM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKOW JEesSTEIbHOCTH
YyeloBeKa M Kak OJHOrO U3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3agadya yueOHOTro
MpeAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHUW — BaKHEHIIMX
(akTOB, MOHATHI, 3aKOHOB U TEOPETHUUYECKUX MOJOKEHHUM, OCTYMHBIX O0000IIEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, A3blka HAyKH, B MPHUOOIIEHUU K HAYYHBIM METOJaM
MO3HAHUS TPU H3YYCHUHM BEIIECTB M XUMHUYECKHX peakuui, B (HOPMUPOBAHUU U
pPa3BUTUU TMO3HABATENIBHBIX YMEHUH M MX NMPUMEHEHHHM B YYEOHO-TIO3HABATEIbHON U



y4eOHO-HCCIEeIOBATENIbCKON  JIEATENbHOCTH,  OCBOGHHMM  MpaBWJI  0E30IacHOTrO
oOpalieHus ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HU.

[Ipy u3ydyeHUHM XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs Ba)XKHOE
3HAU€HUE MPUOOPENH TaKHUE 11U, KaK:

— (opmupoBaHHE HMHTEIJIEKTyalbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CaMOCTOSATEIbHOMY TPUHATHIO PEIICHHUIA,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUINMCS YCIOBUSAM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHS Ha CUCTEMAaTUYECKOe MPHUOOIICHUE 00yUYaromuxcs K
CaMOCTOSATENIbHON TMO3HABAaTEIbHOW JEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHMS,
(GhOpMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— oOecrieueHHe YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO O0yYarouUMuUCs
OMbITa Pa3HOOOPA3HON NIEATEIbHOCTH, IO3HAHUS M CAaMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIETEHIIMI), HUMEIONINX YHUBEPCAIbHOE 3HAYCHHE ISl Pa3IUUYHBIX
BHJIOB JIESITENIBHOCTH;

— ¢opmupoBanue oOmeH (QYHKIUOHATBHOW UM €CTECTBEHHO - Hay4YHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSCHSATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa, UCTIOJIb3Yys 3HAHUS ¥ OIIBIT, TOJYYCHHBIC MTPU W3YUCHUU XUMUHU, TPUMEHITh UX
P pelIeHUuU POOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— ¢dopmupoBaHUE y O0Yy4YaIOIMUXCAd TYMAHUCTHYECKUX OTHOIICHWM, MOHUMAaHUS
LEHHOCTH XUMHWYECKUX 3HaHUN JUisi BBIPAOOTKH DSKOJIOTMYECKH LEIeCO00pa3HOro
MOBEJEHUS B OBITY U TPYJOBOU AEATENBHOCTU B LIEJIAX COXPAHEHUSI CBOETO 3JJ0POBbS U
OKPY KarOIIEW IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOEHHS OOIIEUETOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0o 00yUeHMUS.

OO6miee yncaO 4acoB, OTBEAEHHBIX JJI M3YUYEHUS XMMHUU HAa YPOBHE OCHOBHOTO
oO1mero obpazoBanusi, coctapiseT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HEZIEIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKAHUE OBYUYEHUSA
8 KUIIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMHM B ’KU3HU 4€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelecTBa. OU3nyeckrue CBOMCTBA BEIIECTB. ArperaTtHoe COCTOosiHuE BeliecTB. [lonsTue
0 MeTojax Mo3HaHud B xuMuu. YucTtele BemecTBa U cMecu. CrocoObl paszjesieHus
CMECEH.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[TpocTeie U cil0XKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckass ¢dopmyna. BaaeHTHOCTh aTOMOB XMMHMUYECKUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHOcuTenbHAas aToMHas Macca. OTHOCUTENIbHas
MOJIEKYJISIpHas Macca. MaccoBast 107151 XUMUYECKOTO AJIEMEHTA B COCTUHEHUH.

KomnuectBo BemecTtBa. Monbs. MoisipHas macca. B3auMoOCBs3b  KOJIMYECTBa,
MacChl U YUCJIA CTPYKTYPHBIX €UHUII BemiecTBa. Pacuérsl o ¢popmMynaMm XUMUYECKHUX
COCTMHEHU.

Pu3NYEeCKUE U XUMUYECKHE SIBICHUS. XUMUYECKask peakius U €€ MpU3HaKu. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMUYeCKUe ypaBHeHHs. Kimaccudukanus XUMUYECKUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW IOCYy/IOM, TMpaBujaMu pabOThl B J1abOpaTopuul U
npuémMamMu oOpaineHuss ¢ J1abopaTOpHBIM OOOpPYJOBAaHUEM, H3yYEHHWE M OIHUCAHUE
(bU3MYECKUX CBOMCTB 00pa3IioB HEOPraHMUECKUX BEIISCTB, HAOIIOICHUE (PU3HMYCCKUX
(naBjeHUWe BOCKA, TasHWE JibJa, pACTHUpAHUE caxapa B CTYIKe, KUIECHUE U
KOHJICHCAIlMsl BOJbI) W XHUMHUYECKHX (TOpEHHE CBEUU, NPOKATMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCJIOTOM) SBICHUH, HAOIIOJACHUE W OMHCAaHUE
MPU3HAKOB MPOTEKAHUSI XMMUYECKUX PEaKIUil (pa3iokKEeHHUE caxapa, B3anuMOJICHCTBUE
CEpHOM KHUCIOTHI C XJopuIoM Oapusi, pasnoxkenue ruapokcuaa menu (II) mpwu
HarpeBaHWM, B3aUMOJICHCTBUE Kele3a ¢ pacTBopoM cosii Menu (II), uzydenue crnocobon
pa3jiesieHus CcMeced: ¢ TMOMOIIbI0 MarHuTa, (QuibTpoBaHUE, BbIAPUBAHMUE,
TUCTHILUTALINASI, XpoMaTtorpadusi, TPOBEICHUE OYNUCTKUA MMOBAPEHHOM COJIU, HAOIIOJCHUE
U OMHCAHUE PE3yJIbTATOB MPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MAaccChl, CO3/IaHUE MOZEJIeH MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPrAaHUYECKUX BelECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kwuciopong — 31€MEHT U MpoOCTOe
BemecTBo. Haxoxaenue kucioposa B nmpupoje, Gu3ndeckue U XMMUIECKHE CBOMCTBA
(peakuu  ropenwms). Oxcuapl. [Ipumenenue xucimopoma. CmocoObl TOYYCHUS



KHCJIOpOJa B Ja0OpaTOpuu M MPOMBIIUIEHHOCTH. KpyroBopoT KHCIOpoJa B MPUPOIE.
O30H — amoTpomHas MoAU(PHUKAIUS KHCIOPOIa.

TemnnoBoii 3¢ (PekT XuMUIeCKol peakiuu, TEPMOXUMUUYECKIE YPaBHEHHUS, SK30- U
SHIOTEPMUYECKHUE peAKIHUH. TOIIIMBO: Yrojib U METaH. 3arpsA3HECHHUE BO3/lyXa, YCUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bopopon — anemeHT m mpocrtoe BemiectBo. Haxoxxaenue BOgoposa B mpUpOE,
(bU3UYeCKUe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI momydeHus. Kucinorer u
COJIH.

MosipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBOKCTBA BOAbL. Boma kak pactBopureins. PactBopel. HackllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHBI. PacTBOpUMOCTH BellecTB B BoAe. MaccoBas 10715 BEIIECTBA
B pacTBOpe. XMMUYECKHUE CBOMCTBA BoAbL. OCHOBaHMsA. Posib pacTBOPOB B pUpPOJE U B
AKU3HU YyesnoBeka. KpyroBopoT BoAbl B IpUpoie. 3arpsi3HEHUE MPUPOAHBIX BoJI. OXpaHa
Y OYHMCTKA MPUPOAHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuabl.  Knaccudukarus
OKCH/JIOB: coJieoOpa3zyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpaszyronue. Homenknatypa okcuioB. du3nyeckue U XMMHUUYECKUE CBOMCTBA
okcuaoB. [lonydueHne OKCUI0B.

OcnoBanus. Knaccudukaius ocHoBaHUH: MIETOYM U HEPACTBOPUMBIC OCHOBAHHSI.
Homenknatypa ocHoBaHuil. @PU3NMYECKME W XHUMHUYECKHME CBOWCTBA OCHOBAHMM.
[Tomyyenne ocCHOBaHUM.

Kucnotrel. Knaccudukanusa kucnor. Homenkmarypa xkucior. dusnyueckue u
XAMUYECKHE CBOMCTBA KUCIIOT. Psin aktuBHOCTH MeTtasuioB H. H. bekerona. [lonyuenue
KHUCJIOT.

Comu. Homenkiarypa coneil. ®duszndeckne W XUMHUYECKHE CBOMCTBA COJICH.
ITonydenue coien.

I'eneTnueckas CBsI3b MEXY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OIPEICICHUE COACPKAHUS KHUCIOpOJa B BO3AYyXE, IOJYyYEHHUE,
coOupaHue, paclo3HaBaHWE M U3YYEHHE CBOMCTB KHCJIOpOJAa, HaOMIO[eHUE
B3aMMOJCHUCTBUA BEIIECTB C KUCJIOPOJAOM M YCIOBHS BOZHUKHOBEHHUS M NPEKPAIICHUS
ropenus (Tokapa), 0O3HaKOMJICHHE C oOpasllaMH OKCHJIOB W OIMCAHHE WX CBOICTB,
MoJIydeHue, coOMpaHue, paclo3HaBaHWE W H3y4YEHHE CBOWCTB BOJAOpOJa (TOpeHue),
B3auMoJielicTBUe Bojopoaa ¢ okcuaoM wMeau (II) (BO3MOXKHO HCIOJIB30BaHUE
BHUJICOMATEpHAIOB), HaAOIIOJICHHE OO0pa3loB BEHIECTB KOJWYECTBOM 1  MOJIb,
HCCIIeIOBaHHE OCOOCHHOCTEN PaCTBOPEHHUSI BEIIECTB C Pa3IMUYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIECHUE PACTBOPOB C OMNPENEIEHHOM MACCOBOM JIOJEH PAcTBOPEHHOTO
BEIIIECTBA, B3aUMOJCIHCTBHE BOJbl C META/NIaMHU (HAaTpUEM M KajabldeM) (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), HCCIEJOBaHUE O0Opa3llOB  HEOPTraHUYECKUX



BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHUE W3MEHEHHUS OKpPacCKU HHAMKATOPOB B
pacTBOopax KHCJIOT W IIeJoudei, u3ydeHue B3aumojerictBusi okcuaa meau (II) ¢
pacTBOPOM CEpPHOM KHUCIIOTBI, KHCJIOT C METalUIlaMHM, pPEaKUUMid HEUTpaau3aluy,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO METaJUla JIPYTUM H3
pacTBOpa COJM, PELICHHE KCIEPUMEHTANbHBIX 3a7ad Mo TeMe «BaxHeliine Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

IHepuoanueckuii 3akoH u Ilepuoanueckasi cucreMa XUMHUYECKHX JIEMEHTOB
. N. MennaeneeBa. Ctpoenne aToMoB. XUMHYeCKasi CBA3b. OKHMCJIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaAKIIUN

[lepBble MOMBITKH KJIACCU(DUKAIIMN XUMUYECKUX d1eMeHTOB. [loHsTHe o rpymmax
CXOJIHBIX JJIEMEHTOB (IEJTOYHBIE U IICJIOYHO3EMENbHBIE METaIbl, TaJOTCHBI,
WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(OTEPHBIE OKCUIBI U TUIPOKCH/IBI.

[Tepuonnueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux sneMeHToB /I, U.
MenneneeBa. Kopotkonepuonnas u anuHHonepuogHas ¢dopmbl [lepuoguyeckoit
cucteMbl xumuueckux dnemeHtoB J[. WM. MenneneeBa. Ilepuonbl W TpyIIbL
DU3NYECKUN CMBICIT TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocrtaB atoMHbIX suep. M3oromel. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMHUEeCKuX AeMeHTOB [lepuonnyeckoit
cucremMbl JI. M. MenneneeBa. XapakTEpUCTHUKA XHWMHYECKOTO DJJEMEHTa II0 €ro
nonoxennto B [leprnoanueckoit cucreme /1. I. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUA pagdyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIIaM U IIEPUOIaM.

3nauenue Ilepuogmueckoro 3akoHa u Ileproanueckoil cCUCTEMbl XUMHYECKHUX
3JIEMEHTOB U pa3BUTUS Hayku W Tmpaktuku. [[. WM. MenneneeB — yd€HbIM U
rpa)KJaHVH.

Xumudeckass cBa3b. KoBajneHTHass (moyisipHass MW HEMOJISIpHAsi)  CBSA3b.
DIEKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okuciieHusi. OKHCIUTENBHO - BOCCTAHOBUTEIbHBIE peakuuu. [Iporeccsl
OKHCJIEHUS U BOCCTAHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCRepuUMeHm

u3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJICHCTBUE
TUIpPOKCHAA LHMHKA C pPacTBOpaMHU KHCJIOT M IIEJIOYEH, TPOBEACHHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTENBHO - BOCCTAHOBUTEIIBHBIX peaklnil (rOpeHue,
peaKIuy pa3oKeHUs, COSTUHEHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXnpeAMETHBIX CBSI3€ MOpH HM3YYEHUHM XHMUU B 8§ Kjacce
OCYIIIECTBIISIETCSL YePe3 MCIIOIh30BaHNE KaK OOIIMX €CTECTBEHHO - HAYYHBIX MOHSTHH,
TAaK U MOHSATHUM, SBJISIIOIIMXCSA CUCTEMHBIMU JUJISI OTJEJIBHBIX MPEAMETOB €CTECTBEHHO -
HAay4YHOT'O IIMKIIA.



OOmme ecTeCTBEHHO - HAay4YHBbIC TOHSTHS: HAay4YHBIA (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHAJIN3, CUHTE3, KIacCU(UKAIUs, IEPUOINIHOCTD, HAOIIOIeHNE, IKCIICPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dwusuka: MaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, HU30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYJIa, JJICKTPUUECKUW 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (GU3NYCCKHUE BEITUUYUHBI, SAMHUIIBI WU3MEPCHHUSI,
KOCMOC, TUTaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIC MOPOJBI, IOJIC3HBIC
MCKOIIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYeCKas peaKkuus

[Tepnonnueckuit 3akoH. Ilepuonnueckas cucrema XumMu4deckux anemMenToB 1. .
MenneneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHUN CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaIMs, KaNbIUI U UX COCIUHEHUN B COOTBETCTBUU
C IIOJIOXKEHHEM 3JIEMEHTOB B [Ieproauueckoit cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BeniecTBa: BUJIbl XUMHUYECKON CBSI3U. THUIIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOWMCTB BEHIECTBA OT THNA KPUCTAUIMYECKOM PpEMETKM W BHIA
XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PpasjIM4YHBIM KJIacCaM  HEOPraHUYECKHUX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XMMHUYECKHX peakUuid MO pa3IMYHbIM IpHU3HAKaM (10 YHUCIy U
COCTaBYy YYacCTBYIOLIMX B PEAKIMU BEILECTB, MO TEIUIOBOMY 3(P(EKTY, 0 U3MEHEHUIO
CTETEHEeW OKHCIIEHUS XWMHUYECKHUX OJJIEMEHTOB, MO OOpaTMMOCTH, MO YYacTHIO
KaTtajn3aTopa). DK30 - U 3HI0TEPMHYECKUE PEAKI[MU, TEPMOXUMHUYECKUE YPABHEHHUS.

[lonsiTue O CKOpOCTH XUMHUYECKOM peakiuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTE€HHBIX U TeTePOreHHBIX
peakuusax. [lonsatue o karanmuze. IloHsTHE O XUMHMYECKOM paBHOBecuU. DakTOpBI,
BIIMSAIOIIME HA CKOPOCTb XMMHYECKOW pEaKkUMM U IOJO0XKEHUE XHUMHUYECKOIO
PaBHOBECHS.

OKHMCIIUTENTFHO -  BOCCTAHOBUTENIbHBIE  PEAaKLMH, DIIEKTPOHHBIM  OajaHc
OKHCIIUTENIBHO - BOCCTAHOBUTENBHOM peakinu. COCTaBICHUE YPABHEHUN OKHCIUTEIBHO
- BOCCTAHOBUTEJIBHBIX PEAKLUH C UCIIONIB30BAHUEM METO/I1a JIEKTPOHHOTO OanaHca.

Teopust 37EKTPOJUTHYECKON AHCCOUMALMU. DJEKTPOJIUTBI U HEJIEKTPOJIMUTHI.
Katnonel, anmonpl. MexaHu3M JIUCCOLMALMM BELIECTB C PA3JM4YHBIMU BUIAMU
XuMHu4eckoil csizu. CteneHs auccouuanuu. CUIIbHBIE U C1a0bIe 3JIEKTPOJIUTHI.



Peakunu wmonHoro oOMmeHa. YcioBHsS MPOTEKAHHUS pPEaKIUil MOHHOTO OOMEHa,
MIOJTHBIE ¥ COKPAIIEHHBIE MOHHBIE ypaBHEHU peakinil. CBOMCTBA KUCIOT, OCHOBAaHUH U
COJIEH B CBETE NPEJICTABICHUNA 00 ANEKTPOIUTHYECKON nucconuanuu. KayecTBeHHbIE
peakuuu Ha HoHBL. [loHsATHE O TUAPOIN3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHUE C MOJICJIIMU KPUCTALTNYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB
— METAJUIOB ¥ HeMeTaJIoB (TpaduTa 1 anmasa), CI0KHBIX BEIIEeCTB (XJIOpHIa HATPHS),
UCCIICJOBAHUE 3aBHUCUMOCTH CKOPOCTHM XHUMHYECKOW peakuuu OT BO3JECUCTBUSA
pazNuYHBIX (PAKTOPOB, HCCIENAOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
mpoiiecca AUCCOIUAIMU KUCIOT, MIeIoYei 1 cosield (BO3MOXKHO HCIOJIb30BAaHUE BUJICO
MaTepUalioB), MPOBEJICHUE OINbBITOB, WIITIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKIIUM
MOHHOTO oOMeHa (00pa3oBaHUE OCA/IKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BO/IbI), OMBITOB,
WJUTIOCTPUPYIOITUX MIPUMEPHI OKUCIUTENIBHO - BOCCTAHOBUTEIBHBIX PEeAKIUi (TOpeHue,
peaKkuuu pa3JIOKEHUs, COCIUHEHUS), PACHO3HABAHWE HEOPraHWYECKUX BELIECTB C
MTOMOIIILI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTauibl 1 MX coelMHEHUS

O6mass  xapaktepucTtuka rajgoreHoB. (OCOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (GU3HUECKHE CBONCTBA MPOCTHIX
BEIIIECTB — rajoreHoB. XMMHUUYECKHE CBOMCTBA HA MpUMeEpe Xjopa (B3auMOJICHCTBHE C
MEeTaJulaMHM, HeMeTallaMu, Ienoyamu). XjopoBoaopod. ConsHas  KUCJOTA,
XUMHUYECKUE CBOICTBA, MOJTy4YEHUE, MpUMeHeHue. JleiicTBue Xjopa U XJIOPOBOJIOpOAa
Ha OpPraHu3M 4YeJoBeKa. BakHeillre XIopuabl U UX HaXO0XKJICHHE B IPUPO/IE.

O6mrast xapaktepuctuka snemMeHToB VIA - rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucienus. CTpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KHUCJIOPOAAa U CEPhbl. AJJIOTPOIHbIE MOIU(PUKAIIMK KUCIOPOJa U
cepbl. XHUMHUYECKHE CBoMcTBa cepbl. CepoBOmOpOa, CTpPOECHHE, (PUINYECKHE U
XuMu4yeckue cBoicTBa. OKCHUIIBI Cepbl KaK MPEACTAaBUTENM KHCJIOTHBIX OKCHJIOB.
Cepnas kucnora, GuU3HUYECKHE W XUMHUYECKHE CBOMCTBA (OOIIHME KakK MpECTaBUTENS
KJlacca KUCIOT M creuuduueckue). XUMUYECKHE PEAKIUH, JeKallhue B OCHOBE
MPOMBILIUIEHHOTO0 CcrHoco0a TOoJIydeHUs cepHOoM Kucnotbl. [lpuMeHeHue cepHOM
KUCIOThl. CONMM CepHOM KHUCIOTHl, KayeCTBEHHAs peakuus Ha cyiabpaT - HOH.
Haxoxnenune ceppl u €€ coeauHEHWW B TpUpoae. XUMHYECKOE 3arpsi3HCHUE
OKpY’KaIOILIEH Cpelibl COETMHEHUSIMU CepPbl (KUCIOTHBIEC T0K/H, 3aTPSI3HEHHUE BO3/1yXa U
BOJIOEMOB), CITIOCOOBI €r0 MPEI0TBPAIIICHUSI.

OO6mast xapakrepuctuka snemMeHToB VA - rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHMS. A30T, pacnpoCTpaHEHHWE B MPUPOJIE,
bu3nYecKkue W XUMHUYECKHe cBoicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
br3MYecKrue U XUMMUYECKHUE CBOWCTBA, MOdydeHrue u npuMeHnenne. Coau aMMOHUS, UX
¢du3nUecKkue U XMMHUYECKHE CBOMCTBA, MpuMeHeHHne. KauecTBeHHas peakius Ha MOHbI



aMMOHHUA. A30THasi KHCIOTa, €€ MoJiyueHue, (U3NYeCKue U XUMHYECKHE CBOWCTBA
(obmue Kkak TpEeACTaBUTENs Kiacca KHUCIOT u creuuduyeckue). HMcmonb3oBaHue
HUTPATOB M COJIEM aMMOHHSI B KadyeCTBE MHUHEPAJIBHBIX YIOOpeHH. XHUMHUYECKOE
3arpsiI3HEHUE  OKPYXKAIOIIEH Cpelbl COSAUMHEHMSAMM a30Ta (KUCJIOTHBIE JTOKIH,
3arpsi3HEHUE BO3AyXa, MOuBbl U BOAOEMOB). docdop, amnorponHble MoAUpUKALUU
docdopa, pusuueckne u xummuueckue cpoictBa. Oxcua dochopa (V) u dochopuas
KHCIIOTa, (PU3HUECKUe U XUMUYECKHE CBOMCTRA, moydeHnue. Mcnonb3oBanue ocdaron
B KaU€CTBE MUHEPAJIbHBIX Y100pEHUH.

OOmass xapakrtepuctuka smeMeHToB IVA - rpymnmbl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHUA. YTIEpoH, aJUIOTPONHbIE MOJAU(UKAINH,
pacupocTpaHeHUEe B MpUpone, (PU3MYEeCKHe M XUMHYECKHE CBOMCTBa. AncopOums.
Kpyrosopot yriepoaa B npupoje. OKcuabl yriiepoaa, ux (puanyeckue U XUMUYECKUE
CBOMCTBA, JACICTBUE HA KUBbIE OPraHU3MBI, [I0Jy4YEHNUE U IPUMEHEHUE. DKOJIOTHUECKHE
npo0JieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV), runoresa rinobaibHOTO NOTEIUICHUS
KJIMMaTa, MapHUKOBBIA 3(QdekT. YronpHas KuUCIOTa U €€ coliu, UX (U3UYECKue U
XUMUYECKUE CBOWCTBA, IMOJydeHHE M npuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT - noHbl. VMcnosp3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH
U CEJIBCKOM XO3SIICTBE.

[lepBoHayanbHbIE MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEIUHEHMSIX
yraepoja (MeTaH, 3TaH, HTWIEH, aleTWUJIeH, 3TaHOJ, TJIMLEPUH, YKCYCHas KHUCIIOTA).
[IpupoHbIe HCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOIAHBINA ra3, HEPTh), MPOAYKTHI UX
nepepaboTku  (O€H3WH), WX pOJb B OBITY W TPOMBINIICHHOCTH. I[loHSATHE O
OMOJIOTMYECKH Ba)KHBIX BELIECTBAaX: XKUPaxX, OeiKax, yriaeBoJax — U UX POJIM B KU3HU
4eJioBeKa. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCIUHEHUN.

KpemHuii, ero ¢usnveckue U XMMUYECKHE CBOMCTBA, MOJYyYEHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoge. Oo6mume npeacrasienust o0 oxkcune kpemuus (IV) u
KpeMHUeBOM kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiiime cTpouTenbHble MaTepHalibl: KepaMHKa, CTEKJIO0, I[IeMEHT, O€TOoH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIOJIb30BAHUS CTPOUTEIBHBIX MATEPUATIOB B
MOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

M3ydeHUuEe O0O0pa3I0OB HEOPTAaHMUYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI,
MPOBEJICHNE KaueCTBEHHBIX PEaKlMid Ha XJIOPHUI-UOHBI M HAONIOJIEHUE MPU3HAKOB HX
MPOTEKaHUs, OMbITHI, OTpaXkarolre GU3NIECKUe U XUMUUYECKHE CBOMCTBA rajJJOr€HOB U
UX COEIUHEHUN (BO3MOXHO HCIOJIb30BAHUE BHIEOMATEPUAIOB), O3HAKOMJICHUE C
oOpa3namMu XJOpUAOB (TaJOreHUIOB), O3HAKOMJIEHHE ¢ oOpa3uamMu cepbl u €
COETUHEHHUSIMH (BO3MOKHO MCMOJIb30BaHUE BUIEOMATEPHATIOB), HAOIIOACHHUE MpoIiecca
oOyriauBaHMs caxapa MoJ JeHCTBUEM KOHIEHTPUPOBAHHON CEPHOU KUCIOTHI, U3YUCHHE
XUMHUYECKUX CBOWCTB pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEACHHE KaueCTBEHHOU



peaknmu Ha Cyiab(haT-uoH W HAONIOACHHUE MPU3HAKA €€ MPOTEKaHMS, 03HAKOMJICHHE C
¢uznueckuMu  cBoiicTBaMH  a3ota, ¢ochopa MW HX COCAUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHJIeOMATEepUaoB), oOpa3iaMu a30THBIX U (OCPOpHBIX yH0OpeHHil,
MoJIy4eHHe, coOOMpaHue, paclo3HaBaHWE U M3YyUYEHHE CBOMCTB aMMMaKa, MPOBEICHHE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHHUA U (ocdar-uoH M U3ydeHHE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHLEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCIOJIb30BAHHE BHUJICOMATEPHUAIIOB), U3YUEHUE MOJICNICH KPUCTAIITUYECKUX
pemi€ToK anmMaza, rpaduta, ¢yiepeHa, O3HAKOMIIEHHE C MPOIECCOM aacopOLuu
PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MNPOTHUBOrasa,
MOJIy4YeHHe, COOMpaHWe, paclo3HABAaHHE W H3YYEHUE CBONCTB YIJIEKUCIOTO Tasa,
MPOBEJICHUE KAauyeCTBEHHBIX PEAKIMA Ha KapOOHAT M CUIMKAT - WMOHBI U H3Y4YCHUE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMIICHHME C  TNPOAYKIUEH  CUJIMKATHOMU
MIPOMBIIUICHHOCTH, PEUIEHUE OHKCIEPUMEHTAIbHBIX 3a1ady 1no Teme «Baxuelmmne
HEMETAJIbI U UX COCTUHEHUS».

MeTajuibl 4 UX COCAMHEHMS

OO0mas xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxenus B llepuognueckon cucreme xumuueckux snnemeHToB . M. MenneneeBa u
cTpoeHus: aTtoMoB. CTpO€HHE METAJUIOB. MeTamiMueckas CBsS3b W MeETauIM4ecKas
KpUCTAJUIMYECKasi PpEHIETKA. OJEKTPOXMUMUYECKUN psAl  HANpsHKEHUW METaJuloB.
dusznyeckue W XUMHYECKHE CBOMCTBa MeTaioB. OOmMe crnocoObl MOMydeHUs
MeTaioB. [loHsITHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUThl HUX OT
kopposun. CriiaBsl (CTajib, YyT'YH, JIOPATIOMUHNM, OPOH3a) U UX MIPUMEHEHUE B OBITY U
MIPOMBIIIEHHOCTH.

[llenounsle MeTaIbl: MOJOXKEHHE B lleproanyeckor CUCTEME XUMHUUYECKHUX
anementoB /J[. . MenneneeBa, CTpOEHHME HX aTOMOB, HAXOXKICHHE B IPUPOJE.
du3znyeckre M XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kamusi). OKCUIsl U
TUAPOKCUBI HATpUS U Kanusd. [I[puMeHeHre MEeI0uYHbIX METAJIOB U X COECITUHEHMUIA.

[IlemoyHO3EMENBHBIE METAJUIBI MATHUW U KaJIbLUHN: TTOJIO)KEeHUE B [lepuoanueckoit
cucremMe xuMmMudeckux odnemeHToB JI. WM. MeHngeneeBa, CTpOEHHME HUX aTOMOB,
HaxoXxJeHue B mpupoae. Puznyeckue m XMMHYECKHE CBOWCTBA MArHUS M KaJIbIUS.
Baxnelme coenuHeHus Kaiublus (OKCHA, THAPOKCHA, coyin). JKECTKOCTh BOJBI U
CIIOCOOBI €€ YCTpaHCHHUSI.

AmomuHuii: nonoxxenue B Ilepuoguyueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /I.
N. Menneneesa, CTpoeHUE aTOMa, HAXOXKIACHUE B IIpUpoie. PU3NYECKUE U XUMUYECKUE
CBOMCTBA aTFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA M TUIPOKCHJIa ATFOMUHUS.

Kenezo: nmomoxenune B Ilepuonnueckoit cucreme xumudeckux sinemeHtoB [l .
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXKJICHUE B mpuponae. Ou3ndyeckue U XUMUYECKUE
cBoKcTBa kene3a. Okcuibl, ruapokcubl U conu xenesa (1) u xenesa (III), ux cocras,
CBONCTBA U NOJIyYEHUE.



Xumuueckuii IKCnepumeHm:

O3HaKOMJIEHHE ¢ 00pa3laMy METaJUIOB U CIUIABOB, NX (U3NYECKUMHU CBOWCTBAMH,
W3y4eHUE  pe3yJbTaTOB  KOPPO3WMHM  METAUIOB  (BO3MOXHO  HCIIOJIb30BAaHUE
BUJIEOMATEPUAITIOB), 0COOCHHOCTEN B3aMMOCHCTBUS OKCHJIa KAJIBLIMS M HATPUS C BOJIOM
(BO3MOKHO HCIIOIB30BAHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOUCTB JKECTKOM BO/IBI,
mpoiecca  TOpPeHHS ~ JKele3a B Kucjaopoae  (BO3MOKHO — MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMii Ha MOHBI: MarHUS,
KaJIbIMs, alfoMuHMs, uHKa, xene3a (II) u xenesza (III), meau (II), HaGmronenune u
OMKCAaHUE MPOLECCOB OKpAUIMBAaHUSA IUIAMEHM HOHAMM HATpUs, Kalius W KaJbLIUs
(BO3MOKHO HCIIOJB30BAHUE BHUIEOMATEPHAIIOB), UCCIIEA0BaHUE aM(pOTEPHBIX CBOWCTB
THAPOKCH/IA ATFOMUHUS M THAPOKCH/IA IIMHKA, PEIICHUE dKCTICPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxHenmme MeTaibl U UX COCIUHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u wmaTtepuanbl B TIOBCEAHEBHOM JKM3HM delloBeka. besoracHoe
WCITOJIb30BAaHUE BEIIECTB M XHMHYECKUX peakiuii B ObiTy. I[lepBas momomip mpu
XUMUYCCKUX 0)KOTaX M OTPABICHUSX.

XVWMHUYECKOE 3arpsA3HCHHE OKpYXKAIIIeH cpeapl (TpeaenpHas JAOMycTHMAast
KoHLIeHTparusi BemiecTs, aanee — [IJIK). Ponb Xumum B pemieHWH SKOJOTUYECKHUX
mpo0em.

Xumuueckuii IKCnepumMenm:

n3ydeHue oOpasmoB MaTepuaioB (CTEKIO, CIUIaBBl METAJIOB, TOJUMEPHBIC
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanuss MeXNpeaMETHBIX CBSA3€H MpU HM3YYeHHH XUMUU B 9 Kiacce
OCYIIIECTBJISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TTOHSATHH,
TaK W TOHATHH, SBJSIONIAXCS CHCTEMHBIMU JIUIS OTIEIBHBIX MPEIMETOB €CTECTBECHHO-
HAy4HOTO IUKJIA.

OOmme ecTeCTBEHHO - HAay4YHBbIC TOHSTHS: HAy4HbIH (DAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAIIN3, CHHTE3, KilacCu(DHUKaIis, TepUOIUIHOCTh, HAOJI0ICHNE, IKCTICPUMEHT,
MOJICIIUPOBAHUE, W3MEPECHHE, MOJICb, SBIICHHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

®duznka: martepus, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIH], H30TOIIHI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPUUCCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
JTUDJICKTPUKH, GOTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUEC BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTh, KpHUCTaUIMUECKas pemeTKa, CIUIaBbl, (HU3HUYCCKUE
BEIIMYWHBI, €AUHUIBI W3MEPEHHsS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Comnnre.

buonorusa: ¢dortocunTe3, npixanue, Ouochepa, HSKOCHCTEMa, MHUHEPATHHBIC
yI00pEeHHs, MUKPOSJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BELIECTBA.



['eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHBIE MOPOABI, IMOJE3HBIC
HCKOITaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMIHOCTHBIC PE3YNIBTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUs
JOCTUTAIOTCST B XOjA€ OOYYEeHHS XUMHU B CIMHCTBE YYEOHOHW W BOCIHTATEILHOMN
JESTETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMHI POCCUUCKUMU COIIMOKYJIBTYPHBIMU U
JYXOBHO - HPABCTBCHHBIMH IICHHOCTSMH, NPHHITBIMA B OOINECTBE IIPaBUIAMH U
HOpPMaMH IIOBEJICHHUS M CIIOCOOCTBYIOT MpOIlecCaM CaMOITO3HAHUS, CaMOPa3BHTHS H
COITMAIM3AIMU 00YyJaIOIIUXCS.

JInaHocTHBIE pEe3yNbTaTHI OTpaXKaroT TOTOBHOCTD 00yJaroIuXxcsl
PYKOBOJICTBOBATBCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMA W PACIIUPEHUE
OITBITA JICATEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPpHOTHYECKOT0 BOCIIUTAHHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M
HAy9HOMY HACJCAWIO, IOHUMAHUS 3HAYCHHS XHUMHYECKOM HAyKH B IKH3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh JTOCTOBEpHON uH(MOpMaIein o
MEPEIOBbIX JIOCTIDKCHHUSAX UM OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MIPEACTABJICHHS O COIMATBLHBIX HOPMax W MpaBUjIaX MEKIMIHOCTHBIX OTHOIICHUH
B KOJUICKTUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIC3HOM, yIeOHO
- HCCIIEIOBATEIILCKOM, TBOPYECKOM W APYTUX BHUIAX JCATCILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATEIBHOCTH  IIPU  BBINOJHCHUH  y4EOHBIX,
MMO3HABATEIIBHBIX  3a/1ad, BBIMOJTHCHUM XUMHUYECKUX OSKCIEPHUMEHTOB, CO3JaHUHU
y4eOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO ¥ B3aUMOTIOMOIIM B MPOIECCE
ATOM y4eOHOW AESATENHHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBENCHHE U TOCTYIKH
CBOUX TOBApHUIIEH C MO3HUIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYCCKUE TIPEJICTABIICHUS O BEIIECTBE W XHWMHYECKOW pEaKIIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE OCHOBY
JUI TIOHMMAaHWS CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPEICTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MTPUPOIBI, B3aAUMOCBS3IX UEJIOBEKA C MIPUPOTHON CpeIoi, 0
POJIM XMMUU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBICE MOTHBBI, HAIMPABJICHHBIC HA TMOJTYYECHHUE HOBBIX 3HAHHWHA I10
XUMUHU, HEOoOXomuMmble I OOBSICHEHHsS] HAOJIOMAeMBIX IIPOIECCOB W SIBJICHUH,
MMO3HABATENIbHON, MH(POPMAITMOHHOW U YUTATEIHCKON KYJIbTYpPhI, B TOM YHCJIC HABBIKOB



CaMOCTOSITENIbHOM pabOThl C y4yeOHBIMH TEKCTaMM, CIPABOYHON JIMTEPATypoOi,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJOTHH;

UHTEpEeC K OOy4YeHUI0O U TMO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO00pa30BaHUIO, MPOESKTHON U MCCIIEIOBATEIBCKON JIEATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS 00yUYEHUS B JaJbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSIL:

OCO3HAaHHWE IIEHHOCTH KW3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3[I0POBBIO,
YCTAaHOBKH Ha 37I0POBBINA 00pa3 ®U3HU, OCO3HAHUE MOCIEACTBUN U HENPUITHE BPEAHBIX
NpUBBIUEK (YHOTPEOJICHHUS aJIKOTOJisl, HApPKOTHUKOB, KYpEHHUs), HEOOXOJIUMOCTHU
coOIoIeHNs TTpaBWl O€30MACHOCTH MPH OOpalleHUH ¢ XMMUYECKUMHU BEIIECTBAMU B
OBITY U peabHOM )KU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUYECKOMY H3Y4YEHHMIO Ipodeccuil W TpyAa pas3IMdHOro poja,
YBaXEHUE K TPyAY M pe3yibTaTaM TPYAOBOW AESITEIBHOCTH, B TOM YHMCJIE HA OCHOBE
MPUMEHEHUSI MPEIMETHBIX 3HAHUM [0 XMMUHU, OCO3HAHHBIM BHIOOP MHAMBUIYATBHON
TPAEKTOPUH MPOAOCDKEHUS O0Opa3oBaHHUS C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XHWMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEW, YCHEUIHOM
npo(hecCHOHANIBHOM JAESITENbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHHH, FOTOBHOCTb
a/1IalTUPOBAThCA B MPO(ECCHOHATIBHOM cpenie;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTUYECKHU LEJIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK UCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMs, MOHUMAaHHE LIEHHOCTU 3JI0pPOBOrO M 0€30MacHOro
oOpaza J>KHM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJEHUS MpaBWil 0€30MacHOro
MOBEJEHUS MpU pabOTe ¢ BEUIECTBAMU, a TAKXKE B CUTYyallUsX, YTPOKAIOIIUX 3J0OPOBBIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, MOJIydaeMble MpPU H3YUYEHUU XUMHH, IS
pelIeHusT 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOW CPEIOM, IS IMOBBIIICHUSA
YPOBHSI 3KOJIOTUYECKOMN KYJIbTYpbI, OCO3HAHUS IT100aJBbHOTO XapaKkTepa 3KOJIOTUYECKUX
npoOjeM W MyTed WX peleHUss MOCPEICTBOM METOJOB XUMHUHU, 3KOJOTUYECKOTO
MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCA UM B MO3HABATEJIbHOM, KOMMYHUKATUBHON U
COLMAIBHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTampenMETHBIX  pE3yJbTAaTOB  BBIACIAIOT  3HAYUMBbIE IS
(bopMHUpOBaHUST MHUPOBO33PEHHUs OOLIECHAYYHBIE MOHATUSA (3aKOH, TEOPHs, MPUHLMII,
runotes3a, GakTt, CUCTeMa, POLECC, SKCTIEPUMEHT U JPYTOE. ), KOTOPBIE UCIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETAaX U MO3BOJISIIOT HA OCHOBE 3HAHMM M3 ITHX
npenaMeToB (OpMUPOBATH MPEACTABICHHE O IEJIOCTHOW HAydyHOM KapTWHE MUpa, U
yHUBEpCalbHble  yueOHble  JeHCTBUA  (ITO3HABaTeNIbHbIE, KOMMYHUKATHBHbIE,



pPETYJISTUBHBIE),  KOTOpbIe  oOecrmeunBarOT  (OPMHPOBAHHWE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOUH AESTEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbI€ 1eiicTBUS

Ba3oBble Jiornyeckue aAeiicTBHA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS] TTPU OCBOCHUHU 3HAHUM:
PacCKphIBaTh CMBICT XUMWYECKUX TOHATHH (BBIIETATH WX XapaKTepHbIC MPU3HAKH,
YCTAaHaBJIMBATh B3aUMOCBS3b C JPYTUMH TOHSTHUSIMH), HWCIOJIL30BaTh MOHSATHUS I
OOBSCHEHUS OTIENbHBIX (PAKTOB M SIBIICHUN, BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJaccu(UKAMM XUMUYECKUX BEHIECTB W XUMHUYECKUX PEAKIUH, YCTaHABJIMBATh
MIPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXJYy OOBEKTaMH H3YyYEHHs, CTPOUTH JIOTHYECKUE
paccyxneHus (MHIYKTHBHBIC, JEIyKTUBHBIC, 110 aHAJOTWH), JCNaTh BHIBOABI U
3aKJIIOYCHUS;

yMEHUE TPUMEHSATh B TMpOIECCe TO3HAHUA TMOHATUA (MpeAMETHBIE U
MeTarpeIMETHbIEC), CUMBOJMYECKUE (3HAKOBBIC) MOJIENH, HCIOJIb3yEMbIE B XUMUHU,
peoOpa3oBbIBATh IMIMPOKO MPUMEHSEMbIE B XUMHH MOJCIbHBIC MPEACTaBICHUS —
XUMUYECKUN 3HaK (CMMBOJI 3JIEMEHTa), XuMuyeckas (opMyna u ypaBHEHHE
XUMUYECKOUN peakluy — MpU PEIIeHUH Y4eOHO - TO3HABATEIbHBIX 3aJ1a4, C YUYETOM ITHX
MOJICJIbHBIX TIPEJICTABIICHUN BBISBJISATh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKU
M3Y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, BBISBISATH
o0IlIMe 3aKOHOMEPHOCTH, MPUYMHHO - CJEJCTBEHHBIC CBSI3M W TMPOTUBOPEUUS B
M3y4aeMbIX MPOIIECCax U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

yMEHHUE WCIOIb30BaTh IIOCTABIEHHBIE BOMPOCH B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKK€ B KaueCTBE OCHOBBI /I (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MpUOOpETeHUE OMbITa MO I[JIAHUPOBAHWIO, OpPraHU3allud U  TMPOBEICHUIO
VYCHHUYECKUX  JIKCIIEPUMEHTOB, yMEHUE HaOIojaTh 3a  XOJO0M  IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATh OOOOIICHUS W
BBIBOJIBI 10 pe3yJibTaTaM IMPOBEIEHHOTO ONbITa, UCCIAEIOBAHUS, COCTABIATh OTUET O
MpoJIeJIaHHOM padoTe.

Pab6ora ¢ unpopmaumeii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W  HMHTEPIPETHUPOBATH  WHOOPMAIUIO
pPa3MTUYHBIX BUJOB W (OPM TPEACTABIICHUS, TMOJTYyYaeMYyH0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsL JIMTEpaTypa XUMHUYECKOTO COJIepKaHUsl, CIIPaBOYHbIE MOCOOUS,
pecypcel MIHTepHETa), KPUTHYECKU OIICHUBATH MPOTUBOPEUYUBYIO M HEIOCTOBEPHYIO
uH(pOpPMaIIHIO;

YMEHUE TPHUMEHSTh Pa3IMYHbIE METOIAbl W 3alpoChl TPH IOUCKE W OTOOpe
nH(OpPMAIUU ¥ COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX TSI BHITTOJTHEHHS YIE€OHBIX
M TIO3HABAaTENbHBIX 3a/lay OMNPEACNIEHHOIO THUIIA, NMPUOOpPETEeHHE OIbITa B 00JacTH



UCIONIb30BaHUsl  MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,  OBJIaJCHHUE
KyJIbTYpOil ~ aKTHBHOTO  WCHOJB30BAHMS  PA3JMYHBIX  IOUCKOBBIX  CHUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (POpMy MpeacTaBiieHUus HHDOpPMALMUA U
WUTIOCTPUPOBATH pellaeMble 3aJja4ll HECIOXKHBIMU CXEMaMU, JUarpaMMamu, APYTUMHU
dhopmamu rpadUKy U UX KOMOUHAITUSIMH;

YMEHHE  HCMOJb30BaTh M  aHAJIM3UpPOBaTH B  Ipollecce  ydyeOHOW U
HCCIIEIOBATENIbCKON  JIEATENIbHOCTH HMH(POPMAIMI0 O BIUSHUM MPOMBINIICHHOCTH,
CEJIbCKOTO XO35HCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYXKAIOIEH MPUPOTHOMN CPEIb.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

YMEHHUsI 33/1aBaTh BOIPOCHI (B XOJ€ Auajora M (WiM) JUCKYCCHM) IO CYIIECTBY
o0cyX/1aeMoi TeMbl, (OPMYJIHPOBATH CBOU MPENJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHUS NPEJCTABIATE IMOJYYEHHBIE PE3YNbTaThl IO3HABATEIBHON AEATENBHOCTH B
YCTHBIX W IHCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIOIHEHUS
XUMUYECKOTO HKcrepuMeHTa (J1abopaTOpHOTO OIbITa, JabopaTopHOM pabdoThl MO
HCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOIO MPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B  COBMECTHOU
II03HABATEJIbHOM W MCCIIEIOBATEIbCKON ACATENBHOCTH IPU PELICHUN BO3HHUKAOIINX
mpo0JieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3ULIUNA (00CYXKICHMUS,
OOMEH MHEHMSIMH, «MO3TOBbI€ IITYpPMbI», KOOPJAMHALIMS COBMECTHBIX JIEUCTBHIA,
onpeaerneHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBIIOJIHEHHOW pabOThI U IpyTHUE).

PeryisiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIe JCHCTBHSA:

YMEHUE CaMOCTOSATEIBHO OIpPEAENATh LEIU JESITENbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJMPOBATb M TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTh, BBIOMpaTh HambOosee 3((PEeKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CaMOCTOSITENbHO  COCTABJISITH WM  KOPPEKTUPOBATh
IIPEUIOKEHHBIA JITOPUTM JECHUCTBUM IPU BBINOJHEHUH 3aJaHUM C YYETOM IOJy4EHUS
HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUUsAX, OICHUBATh
COOTBETCTBHUE MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOM 1€/, YMEHHUE HUCIOJIb30BaTh U
aHAIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B yCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3yNbTaTOB MO OCBOCHUIO 00SI3aTEIBHOTO COJAEpKAHUS,
YCTaHOBJICHHOTO JaHHOHM (enepanbHON pabodeil mporpaMMoOi, BBIICIISIIOT: OCBOCHHBIC
O0OyJaroNMMUCs HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH, cIeIUPUIECKUAEC IS
MpEAMETHONU 001acTi «XUMUS», BUJBI ASATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHUSA,
€ro UHTEPIpPETAIHH, MPEOOPa30BAHUIO U MPUMEHEHUIO B PA3IUYHBIX YU€OHBIX U HOBBIX
CUTyalUsX.



K koHmy oOyuenus B 8 kJjiacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

®paCKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX IIOHATHUWA: aroM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, POCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPO/IHAs1), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcca, MaccoBas 10JIs1 XUMUYECKOTO JIEMEHTA
B COCOUHEHUHU, MOJSIpHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
AIEKTPOOTPHUILIATENIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKasl peakuus, KiacCu(puKarus
pEaKLMii: peaKuu COCIUHEHUs, PEaKIUN Pa3JIOKECHUs, PEaKIIMK 3aMELICHUS, PEaKIUU
oOMeHa, 7K30 - U SHJOTEPMHUUECKHUE pEaKli, TEIIOBOM A deKT peakuuu, Aapo aToma,
AJIEKTPOHHBIN CJOM aroma, aTOMHas OpOuTallb, pajuyC aTOMa, XUMHYECKasl CBS3b,
MOJISIpHAs M HEMOJISIpHAs KOBAJEHTHas CBS3b, MOHHAsSl CBA3b, MOH, KATHOH, AHHOH,
pacTBOp, MaccoBas J10JiA BelllecTBa (IIPOLIEHTHAS] KOHIEHTpPALKs) B paCTBOPE;

¢ JUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATHN W NPUMEHSTH
9TH TOHSTHS NPY ONMCAaHUU BEUIECTB U UX IIPEBPAILCHHIA;

®ICII0JIb30BATh XMMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJ€HHUS (HOpPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

®OIIPE/IEIIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIICHb
OKHUCJIEHUSI D3JIEMEHTOB B OWHApHBIX COEIMHEHMSX, NPUHAJIEKHOCTh BEUIECTB K
onpenenéHHOMY KiacCy COeIMHEeHHd 1o ¢dopMmynaMm, BHJA XHUMHYECKOW CBA3M
(xoBaJIeHTHAs! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

epackpbiBaTh  cmblcn  [lepuogmueckoro  3akona J[. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT UX nosioxkeHus B [lepuoandeckoil cucreMe, 3aKOHOB COXPAHEHHS] MACChI
BEILIECTB, IOCTOSIHCTBA COCTABA, aTOMHO - MOJIEKYJIIPHOTO YYEHUs, 3aKOHA ABOTaIpo;

®OIMCHIBATh M XapaKTepu3oBaTh TaOIM4HYIO (Qopmy llepromnyeckoit cUCTEMBI
XUMHUYECKUX JJIEMEHTOB: pa3iMyaTh MOHATUSA «TJIaBHas moAarpymnma (A - rpynmna)» u
«moboynass moarpymmna (b - rpymma)», manbie ¥ OOJIbLINE TMEPUOJBI, COOTHOCHUTH
0003HaUYeHHUsA, KOTOphle UMEIOTCs B Tabmuie «llepuonnyeckas cucteMa XUMHUYECKUX
aneMeHToB JI. M. MenaeneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsAl dnpa, oOIlee 4YHUCIO DBJIEKTPOHOB U
pacupesiesieHue ux 10 AIEKTPOHHBIM CIIOSM);

eKJIacCU(UIMPOBATh XMUMHUYECKHE OJEMEHTbl, HEOPraHM4eCKHe BeIlecTBa,
XUMHUYECKHE pEaKIUU (10 YMCIy M COCTAaBYy YYACTBYIOIIMX B PEAKIMHM BELIECTB, I10
TerioBoMy 3G (DeKTy);

eXapaKTepu30BaTh (ONMCHIBATh) OOIIME XMMHUYECKHME CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAAsl ONUCAHUE IPUMEpPAMU MOJIEKYJSIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;



®[IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTM OT HX Kay€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX TPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSX;

®BBLIUKCIISITh OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJSIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0O XMMHYECKOTO 3JIeMEHTa 1o (opMyJie COCIUHEHHUS, MACCOBYIO JIOJTIO
BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIUY;

®[IPUMEHSATh OCHOBHBIE ONEPAIMM MBICIUTEILHON ACSATENBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTEeMAaTHU3aluio, KIacCU(PUKALMIO, BBISBICHUE
MIPUYUHHO - CJEJACTBEHHBIX CBSI3€H — JJISI U3YUCHHS] CBOMCTB BELIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO - Hay4dHbI€ METOJbl TO3HAHMUS — HAOJIOJEHUE, U3MEPEHUE,
MOJICIIUPOBAHUE, DKCIIEPUMEHT (PEaIbHbIN U MBICJICHHBIN);

eClie/IOBaTh MpaBUJaM TOJb30BAHHUS XUMUYECKONW MOCYAOW M Ja0OpaTOPHBIM
o0opyJ0oBaHUEM, a TakKe IpaBuUjaM OOpalleHusi ¢ BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU MO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOIYYECHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa M KHUCIOPOJA), IMPUTOTOBJICHUIO
pPacTBOPOB € ONPEAECIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA, IJIAHHUPOBATH
U IPOBOJIUTh XMMHYECKHUE AKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIEIOUYEH U
KHCJIOT C TIOMOIIIbIO0 HHIUKATOPOB (JJaKMyC, heHoN(TalIenH, METUIIOPAHXK U IpyTHe).

K konmy oOyuenuss B 9 kJiacce MpeaMETHbIC Pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUH:

®pACKPBIBATh CMBICI OCHOBHBIX XHMHYECKHX MOHSATHUNA: XUMHUYECKUU HIIEMEHT,
aToM, MOJEKyJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEUIECTBO, CJO0KHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIEHHUS, XUMHUYECKasl peakius,
XUMUYECKasi CBS3b, TEIUIOBOW 3(P(DEKT peakiuu, MOJib, MOJISIPHBIA 00BEM, PacTBOD,
AIEKTPOIUTHI, HEAIEKTPOJIUTHI, JICKTPOIUTHYECKAS TUCCOIUAIINS, PEAKIIMU HOHHOIO
oOMeHa, KaTaau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTUMBbIE PEaKIluH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMU,  OKUCIUTEIb, BOCCTAHOBUTEb,
OKHCJICHUE W BOCCTAHOBJICHUE, aJUIOTPOIus, amM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETaUIMYecKas), KpUCTAIMYecKas pemeTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, TMpeaeabHO JOMyCTUMAast
koHuentpamusa [I/IK BeniecTna;

® UTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATHI U MPUMEHATH
AT MOHATHSI IPU ONKUCAHUU BEILIECTB U UX NMPEBPAILICHU;

®IICTIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJISi COCTaBlieHHs (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

®OIpE/ICNIATh BaJEHTHOCTh W CTENEHb OKHUCIECHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOr0 COCTaBa, MPUHAIJIEKHOCTb BEIIECTB K OIPEACIEHHOMY
KJIAcCy COEAMHEHHWH Mo (QopMysiaMm, BUJ XUMHUYECKOW CBA3M (KOBaJIEHTHAas, MOHHAs,
METAJJINYECKasi) B HEOPraHMYECKUX COEAUHEHUSIX, 3apsii HMOHA MO0 XUMHUYECKOU



dbopmyre, xapakTep cpeibl B BOAHBIX PACTBOPAX HEOPTAHWYECKUX COCAMHECHHM, THII
KPUCTAJUTMYECKON PENIETKH KOHKPETHOTO BEIIECTRA,;

epackpeiBaTh cmbicn Ilepuwommueckoro 3akona J[. WM. Menaeneesa wu
JEMOHCTPUPOBAThH €r0 MOHWMAHUE: OMUCHIBATh U XapaKTePU30BaTh TAOIUIHYIO (GOopMy
[leproguaeckoil CHUCTEMBI XHMHUYECKHX D3JIEMEHTOB: pa3ndarh TOHATHS «TIJIaBHAs
noarpynna (A - rpymnma)» u «nobounas noarpynmna (b - rpymma)», Maneie U 6oJbIINE
MIEPUOJIbI, COOTHOCUTHh 0003HAYCHUS, KOTOPhIE UMEIOTCSA B TIEPUOIUIECCKON TaOIHIlE, C
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsiy szpa, o0Iee YUCIO EKTPOHOB M PaCHpe/IeICHUE X IO AJICKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB DJJEMEHTOB U UX
COCIMHEHUI B MpeJierax MaJIbIX MEePUO/IOB U IIIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

eKTACCU(UIIIPOBATh XMUMHYECKHE JJIEMCHTBI, HEOPTraHWYECKHE BEIICCTBA,
XUMUYECKHE peakmuu (10 YHCIy W COCTAaBYy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, ITO
TeroBoMy 3G (EKTy, M0 UBMEHEHHUIO CTENIEHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

®XapaKTepU30BaTh (OMUCHIBATh) OOIIME U CHEIUPUIECKUE XUMUYECKUE CBOMCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPK/Iasi OMMCAHUE MTPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHCHHUH COOTBETCTBYIONTUX XUMHUUYECKHUX PEAKITUN;

®COCTaBIIATh YPABHEHUS 3JICKTPOJIMTUYECKON TUCCOIHAIIMU KHCIIOT, IIEI0YeH U
COJICH, TIOJIHBIE W COKpAIIEHHBIC YpaBHEHHUS PEaKIuid WOHHOTO OOMEHa, YpaBHCHHS
peaKInii, OITBEPKIAOIINX CYIIECTBOBAHUE TEHETUUECKON CBSI3M MEXIY BEIIECTBAMU
Pa3ITUYHBIX KIJIACCOB,;

®pACKphIBaTh  CYIIHOCTh OKHUCIUTEIBHO - BOCCTAaHOBUTEIBHBIX  pEaKIUil
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OaaHca 9TUX peaKini;

®IIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHUIA B PA3IMYHBIX YCIOBUSIX;

®BBLIYUCIIATh OTHOCHUTCIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MAacChl BEIICCTB,
MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa 1Mo (opMyJie COSAMHEHHUS, MAaCCOBYIO JIOJIO
BEII[ECTBA B PACTBOPE, MPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKON PEaAKITUH;

eCcOoONMIONAaTh TpaBWIA TOJH30BAHUS XWMUYECKOW TMOCY/IONH U J1abopaTopHBIM
o0opyZ0BaHUEM, a TaKKe MpaBwia OOpaIieHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITIOJTHCHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB TI0 IMOJTYYEHHUIO
COOMPaHUIO ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

®IIPOBOJIUTHh PEAKIMH, MOATBEPKIAIOIINE KAUYeCTBEHHBIA COCTaB PAa3THMYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPHI -, OpoMHI -, HOAUA -, KapOoHAT -,
docdar -, cwmkar -, cynbhar -, THAPOKCUJ - HOHBI, KATUOHBI AMMOHHS W HOHBI
M3yYEHHBIX METAJUIOB, TMPHUCYTCTBYIONINE B BOJHBIX PACTBOpPAX HEOPTraHUYECKHUX
BEIIICCTB;



®IIPUMEHSATh OCHOBHBIE OIEPAlMd MBICIUTENBHON JEATENbHOCTH — aHallu3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEeMaTH3allii0, BBISABICHUEC MPUYUHHO-
CIEJCTBEHHBIX CBSI3€M — 11 M3YYCHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIUH,
€CTECTBEHHO-HAYYHBIC METOJIBI TTIO3HAHUS — HAOIOICHHE, U3MEPEHUE, MOACIIUPOBAHUE,
AKCIIEPUMEHT (peasbHbIN U MBICIICHHBIM ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBo 4acoB
Ne HaumeHnoBaHue pa3/iesioB U TeM KoHTpoIbHbIe Ipaktuseckue DJieKTpoHHbIE (I (PPOBBIE)
n/nm  MmporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoTshI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
XuMusi — BayKHas 00J1aCTh bubmuoreka [JOK
1.1 €CTECTBO3HAHMSI M MIPAKTHYCCKOU 5 https://m.edsoo.ru/7f41837c
JeSITEIIbHOCTH YEIIOBEKa
1.2 BemectBa 1 xumMuueckue peakiuu 15 2 Egggﬁ%?:égggﬁf 41837¢
Hroro no pazneny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuoreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Bopopoa.llonarue o kucnorax u 8 1 bu6mmoreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 00 5 1 bu6nmoreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 11 1 bubmuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckas cucrema xumuieckux daemenTos /1. U.

XumMuuyeckas cBsi3zb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

Menpeseesa. CTpoeHHe aTOMOB.

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

31 XAUMHUYECKUX dieMeHToB /I, 1. !
Menneneesa. CTpoeHue aroma
XHUMHUYECKasi CBS3b. bu6nmoreka [JOK
3.2 OKHCIIUTEIBHO- 8 1 https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCIIbHBIC PCAKIIUN



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

bu6mmoreka [IOK

Hroro o paszeiry 15 https://m.edsoo.ru/7f41837¢

Ha3Banue moayJis

PesepBHOe Bpems 3 BH6J_IHOTeKa 0K
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM Kontposbnbie TIpaxriecke (uudpossbie)
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypebi

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu

11 [ToBTOpenue u yriy0OiaeHne 3HaHHH OCHOBHBIX 5 1 bubmumoreka [IOK
pa3ziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
peakuii https://m.edsoo.ru/7f41a636

13 DIIEKTPONUTHYECKAST JUCCOLINALIMS. 8 1 1 bubnuorexa [JOK
XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS

21 OO0m1as XxapakTepruCcTUKa XUMHUUECKUX 4 1 bubnuorexa [JOK
snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX bubnuotexa [JOK

2.2 anemenToB VIA-Tpynmsl. Cepa u eé 6 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepucTUKa XUMHUECKIX bubnuoteka [JOK

2.3 aneMeHToB VA-rpynmnsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX bubnuoteka [JOK

2.4 aneMeHToB IVA-rpynnsl. Yriepoa U KpeMHUI 8 1 2 https://m.edso0.ru/7f41a636
U UX COETMHEHUS

Hroro mo pazueny 25

Paznen 3. MeTa/uibl U UX COeTUHEHUS

3.1 OO0mrme cBoO¥CTBa METAIIIOB 4 Eggs?ﬁr?]?:clj(s%gr(a/}% 112636

3.2 Baxknel1me MeTamibl 1 UX COSTUHEHUS 16 1 2 Bubmiorexa HOK

https://m.edsoo0.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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro no pazgeny

20

Pasznea 4. Xumus 1 OKpysKaomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 4 bubmiorexa HOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny 4

PesepBHoe Bpems 2 BH6J_IHOTeKa HOK
https://m.edso0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KonuyectBo yacoB DJIEeKTPOHHbIE

Ne Hara uudgpoBbie

n/n Tema ypoka Bcero Kourpoabusie Ipakrueckue u3ydeHusi oOpa3oBaTe/IbHbIE

padoThI padoThI pecypes

1 [Ipenmer xumun. Posb XuMuu B KU3HU 1 bubnuoreka [IOK
JejoBeKa. Tena u BelecTna. 04.09.2023 | https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAAX TTO3HAHKS B XUMHUU 1 bubmnorexa LIOK

' 06.09.2023 ' https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna paGoTbl BuGmorexa LIOK

3 B abopaTopun 1 NPHEMbI 00paIlICHus ¢ . ! 11.09.2023 ' https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAHUEM. o " '

4 Yuctele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [JOK
pa3zieneHus CMECei. 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padora Ne 2 «Paznenenue Bu6morexa LIOK

5 cMmecell (Ha mpuMepe OYMCTKH OBAPEHHOM 1 1 18.09.2023 ' https://m.edsoo.ru/ff0d28c8
COJIN)». o " '

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK

] 20.09.2023  https://m.edsoo.ru/ff0d2a6c

v XHUMHUYECKHUE DJIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bu6mmoreka [IOK
XUMUYECKHUX AJIEMEHTOB. 25.09.2023  https://m.edsoo.ru/ff0d2be8

8 ITpocTele U CIIOKHBIE BEIIECTBA 1 bubmorexa LIOK

) 27.09.2023  https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIsSIpHOE yueHue. BxonHas 1 1 bubnuoreka [IOK
KOHTpOJIbHAS paboTa. 02.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIECTB. Bumorexa LIOK

10  Xwumwmyeckas popmyna. BaseHTHOCTH aTOMOB 1 04.10.2023  https://m.edsoo.ru/ffod2eae
XUMUYECKUX AIIEMEHTOB. o o '

11 OtHOcuTeNbHAs aTOMHAas Macca. 1 bubmuotexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca. 09.10.2023  https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas J0JIA XUMHYCCKOI'O 3JICMCHTA B

bubmuoreka [JOK

12 COEIMHEHUH. 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Monb. Mossipaast bubnunoreka HOK
Macca. 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 ®usnuecKkue 1 XUMHYECKHUE SIBJICHUS. bubnmoreka [JOK
XuMHUecKasi peaKius. 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIUM. 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XUMHUYECKUE YpaBHEHUSI. 25.10.2023  https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KkoinyecTBa, Macchl BELIECTBA 110 bubmmoreka [JOK
YpaBHEHUSAM XUMUUYECKHUX PEAKIIUM. 08.11.2023 https://m.edsoo.ru/ff0d5708
PR ————— Bu6miorera LIOK
. s ’ H ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
obmeHa).
19 M. B. JIOMOHOCOB — y4€HBIN-3HUMKIIONEIHUCT. bubnnoreka [JOK
O060011IeHNE U CUCTEMATU3ALUs 3HAHUI. 15.11.2023 | https://m.edsoo.ru/ff0d40c4
20 Konrtponbnas padora Ne2 o teme «BermecTBa bubnnoreka [JOK
U XUMUYECKUE PEAKIIUI. 20.11.2023 | https://m.edsoo.ru/ff0d4290
B — . .
2L Knenopon— snewern n npoctos semecrao Bubmnoexa LIOK
O P P HHECTBO- 22.11.2023  https://m.edsoo.ru/ff0d448e
® .
22 ucnopoxa (peatus okucewts, ropene) BuGmorexa LIOK
e . > TOPEHHE). 27.11.2023 | https://m.edsoo.ru/ff0d4614
[TonsiTrie 06 okcUaax.
23 abopsropi » mpoweOCH u6morera LIOK
patob P ' 29.11.2023  https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoaa.
T o .
I e sumorra 10K
’ 04.12.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIHSIX.
25 | TomnuBo (HedTh, yroib U METaH). bubnuoreka [IOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro 06.12.2023 ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS.
IT 0
s | pommeea om0 310 7ewe o 10K
I oAp POAd, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY.
27 Bonxopon — 351eMeHT U IPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoje. 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
Boziopoaa. [Ipumenenue Boioposa. 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCITOTAX M COJISIX. bu6mmoreka [IOK
[TpomMexyTouHas KOHTpOJIbHAs paboTa. 20.12.2023 https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHs BOAOPOIa B bubnnoreka [JOK
naboparopuu. 25.12.2023  https://m.edsoo.ru/ff0d4ddo
IT 0 04
| Doormecae o 40 e o 10K
- oHp HOPOE, 27.12.2023  https://m.edsoo.ru/ff0d4f42
U3yUYCHHE €TI0 CBOHCTBY.
. N bu6mmoreka [IOK
32 Monspubiii 061Em rasos. 3akon Asorazpo. 10.01.2024 | https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJTMYeCTBa BEIIECTBA
33 rasa o ero U3BECTHOMY KOJIMYECTBY BeIleCTBa bubmorexa LIOK
. 15.01.2024  https://m.edsoo.ru/ffod55a0
UIIH 00BEMY.
B ,
| o o g s oo 10K
pealtiiit Ha 17.01.2024  https://m.eds00.ru/ff0d5708
OTHOIICHHIA Ta30B.
35  dusuueckue U XMMHYECKHE CBOMCTBA BOBI bubmorexa LIOK
' 22.01.2024 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnmoreka [JOK
WHJUKATOpax. 24.01.2024 | https://m.edsoo.ru/ff0d59e2
B .H
| B Bt Busmorea 101
’ 29.01.2024 https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE.
38 [IpakTuueckas pabora Ne 5 mo Teme bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d5b40

«[IpuroroBiieHne pacTBOPOB C ONpeneaEHHON
MacCOBOM J10JIE paCTBOPEHHOTO BEILIECTBAY.

31.01.2024

https://m.edsoo.ru/ff0d5eba

39 KonTtponsnast padora Ne4 o teme «Kucnopo. bubnuoreka [IOK
Bonopoa. Boxay. 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiaccuUKaIus, bubmuoreka [JOK
HOMEHKJIATypa. 07.02.2024 https://m.edsoo.ru/ff0d664e
[TonydyeHnue 1 XMMHYECKHE CBOMCTBA
41 KI/ICJ'Iy;[HBIX OCHOBHBIX ¥ aM(pOTEPHBIX buGmnorexa LIOK
’ 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCH/JIOB.
42 OcHoBaHuUs: COCTaB, KJIacCCU(PUKALIHS, bu6mmoreka [IOK
HOMEHKJIATypa. 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH. 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kitaccudukanms, bu6mmorexa [IOK
HOMEHKJIATypa. 21.02.2024  https://m.edsoo.ru/ff0dfee2
45 | IlomyuyeHue M XMMUYECKHE CBOMCTBA KUCIIOT. bubmorexa LIOK
26.02.2024 https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIIATypa, CoCOObI bubnuoteka [JOK
MOJIyYEHUs, XUMUYECKHE CBOWCTBA. 28.02.2024 https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6 Pemienue
47 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnunorexa [JOK
«OCHOBHBIE KJTACCHl HEOPTAHUUECKHUX 04.03.2024  https://m.edsoo.ru/00ad9b7c
COEUHEHUI.
48 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnunorexa [JOK
HEOPraHUYECKUX COETMHEHMII. 06.03.2024  https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O60obmerHe 1 CHCTEMATH3AIH SHAHMH. 11.03.2024 ' https://m.edsoo.ru/00ad9cb2
50 KonTponbhas padota NeS no teme "OcHOBHbIE bubnuoreka [IOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI". 13.03.2024 ' https://m.edsoo.ru/00ad9ela
ot [TepBbie MOMBITKY KIIACCHPUKAITUU Br6moreka LIOK
XUMHUYECKHX 3JIeMeHTOB. [ToHSATHE O Tpymax

CXOOHBIX 3JICMCHTOB.

18.03.2024

https://m.edso0.ru/00ad9ffa
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https://m.edsoo.ru/00ad9474
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Ilepuonnueckuii 3akon u [lepronuueckas

52 crucTemMa XuMu4deckux aemenToB /1. 1 Bubmzorexa LIOK
T 20.03.2024 | https://m.edsoo.ru/00ada52c
Meuneneesa.
53 [Tepuonpl, rpymIbl, TOATPYIIITHI Enbmmorexa IOK
’ ’ ’ 03.04.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SI/IEP. bubnnoreka [HOK
H3oTomnkl. 08.04.2024  https://m.edsoo.ru/00ada342
C 0
55 smewcrron Tlepmommeckofi cucrenst 1. 1 BiGmiorexa LIOK
pHOA T 10.04.2024 | https://m.edsoo.ru/00ada6bc
Menneneena.
X
56 ero nonowenmo » Meprommieckoli cucrene BrGmorexa LIOK
proa 15.04.2024 | https://m.edsoo.ru/00ada824
J. . MeHaeneena.
3 I1
p YK .. P . N 17.04.2024 | https://m.edsoo.ru/00ada96e
MeHnpeneeB — y4€HBIN, IEAAror U rpakIaHuH.
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHUYECKUX DIIEMEHTOB. 22.04.2024 https://m.edsoo.ru/00adaab8
59 HNonnas xumMnyeckas CBA3b brbmiorera [IOK
' 24.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasneHTHas moyispHas XUMAYECKas CBS3b bubmnorexa LIOK
' 29.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HETTOJISIpHAS XUMHAYECKas CBA3b bubmnorexa LIOK
) 06.05.2024 | https://m.edsoo.ru/00adaab9
62 CreneHp OKUCICHUSI brbmiorera [IOK
' 08.05.2024 | https://m.edsoo.ru/00adae28
63 | OKMCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU Eubmorexa LIOK
) 13.05.2024 | https://m.edsoo.ru/00adb076
64 OKHUCITUTENN U BOCCTAHOBUTEHU brbmiorera [IOK
' 15.05.2024 | https://m.edso0.ru/00adb076
65 KonTponbhas padorta Ne6 no reme «CtpoeHue bub6nuorexa [IOK
aToMa. XuUMHUYeCKas CBI3b). 20.05.2024  https://m.edsoo.ru/00adb486
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66 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
CHUCTEMaTHU3aIlus 3HAHUM. 22.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypoK. O606£H€HPIC u 1
cUCTeMaTH3aIHs 3HaHUH.
68 Pe3epBHBIIT ypOK. O6o6£IIeHI/Ie u 1
CUCTEMAaTH3aIIHsI 3HAHUH.
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kontponbubie  Ipakrudeckue u3ydeHus: oOpa3oBaTeibHbIE
padoThI padoThI pecype
[lepuonnueckuit 3akoH. [lepuonnueckas Bubnorexa [IOK

! CHCTeMA XHMHUECKHX d71eMeHTOB JI. 1. ! 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB Bubmorexa LIOK

2 XAMIHCCKUX SJICMCHTOB HCPBBIX TPeX 1 07.09.2023  https://m.edsoo.ru/00adb6b6
MIEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKHUX BEILECTB 12.09.2023 ' https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHYECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 14.09.2023 ' https://m.edsoo.ru/00adbact
Kontponbnas padota Nel o reme

5 «IToBTOpEeHuUe U yriybaeHne 3HaHUH 1 1 19.09.2023
OCHOBHBIX Pa3JIelIOB Kypca 8 Kiaccay T

6 Krnaccudukanys XuMHUECKUX peaklui 1o 1 bubnuoreka [IOK
Pa3IMYHBIM PU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHUYECKOM pEaKIIUu.

7 [IoHsATHE O TOMOTE€HHBIX U I€TEPOTrE€HHBIX 1 26.09.2023 Egggﬁﬁ}fgggﬁ}é% dbe9a
peaKIHsX o T '

[ToHsITHE 0 XUMUYECKOM PaBHOBECHH.

3 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 bubmuoreka [JOK
XUMHUYECKON PEAKLUU U MOJIOKEHUE 28.09.2023 | https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS

9 OKHCAUTENHFHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 03.10.2023 Egggﬁ%ﬁﬁ)gﬁ}éc}a dcade
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https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK
CunpHBIC U ClIa0BIC AJICKTPOIIUTHI 05.10.2023  https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHUsI peaKIuit buGmuorexa LIOK
10.10.2023 = https://m.edsoo.ru/00add448
X . .
o | oo e e BuGorsa 101
e . 12.10.2023  https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON TUCCOITUAITTI
X o .
13 npexcranneuii of snextpomHTIECKoi uGorera LIOK
pel P 17.10.2023  https://m.edsoo.ru/00add8h2
JUCCOIAAIIIT
14 [TonsiTne o runponuse conen bubmorexa LIOK
19.10.2023 = https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 | Obobmenne  cacremaTH3aLA SHANMH 24.10.2023  https://m.edso0.ru/00addd12
16 [IpaxTuueckas padora Ne 1. «Pemenue bubnuorexa [IOK
IKCIICPUMEHTAIIbHBIX 33729 26.10.2023 | https://m.edsoo.ru/00addbfa
KontponbHast pabota Ne2 o reme
17 «INEKTPOTUTUYECKAS TUCCOIUAIIUS. 07.11.2023
XUMUYECKUE PEaKIui B PACTBOPAX)»
18 OO6mrast XxapakTepUCTHUKA rajJOTeHOB. bubnmnorexa [JOK
XUMUYECKUE CBOMCTBA HAa IPUMEPE XJIOpa 09.11.2023 | https://m.edsoo.ru/00addfe2
X .
19 xumamccxnt croicrea, nomyuenne Bu6miorera LIOK
’ ’ 14.11.2023 https://m.edsoo.ru/00ade104
MIPUMEHEHNE
IT 02
20 lonyuenme commolt crons, msyucre ¢ BuGmiorera LIOK
. ’ 16.11.2023 = https://m.edsoo.ru/00ade348
CBOMCTB»
BLIqI/IcnUeHHﬂ M0 YPaBHEHHSIM XUMUYECKUX Bumorexa LIOK
21 peaKIui, €CIIi OJTUH U3 PEarcHTOB JIaH B

U30BITKE

21.11.2023

https://m.edso0.ru/00ade488
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29 OO6mas xapakTepucTuka 3j1eMeHToB VIA- bubnmoreka [JOK
TPYIIIIBI 23.11.2023 | https://m.edsoo.ru/00ade64a

s |fmeomms o o, Bumorra 10K

A P " 28.11.2023 | https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKHE CBOHCTBA CEPBI

o4 CepoBonopo, ctpoenue, pu3nueckue u bubnmoreka [JOK
XMMHUYECKHUE CBOICTBA 30.11.2023  https://m.edso0.ru/00ade802

o5 Oxcunet cepbl. CepHas KHCIOTa, (U3HUECKUE bubnnoreka [HOK
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE 05.12.2023  https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIeXKallle B OCHOBE

26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS bubnuoreka [IOK
CEpPHOU KUCIOThl. XUMUYECKOE 3arpsA3HEHUE 07.12.2023  https://m.edsoo.ru/00adec8a
OKpY>Karollen Cpesibl COETUHEHUSIMU CEPbI

| o o o 10K

POAYITTa peariitit. Hp yr 12.12.2023  https://m.edsoo.ru/00adec8a
KOHTpOJIbHasI paboTa.
A-
| o s VA o 10K
PYTTIbL. > bactipoctp ¢ B IPHPOAC, 14.12.2023  https://m.edsoo.ru/00adeeab
(bu3nyecKre U XUMUICCKIE CBOHCTBA

29 AMMHaK, ero pu3n4ecKue U XMMUYeCKHe bubnnorexka [JOK
CBOMCTBA, OJIYYCHUE U IPUMEHEHHE 19.12.2023  https://m.edsoo.ru/00adf004
IT 6ota Ne 3

30 lonysene asnaa, wsyserne ero Bu6mnorexa LIOK

Y > 1Y 21.12.2023 | https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKue u bu6nmoreka [JOK
XUMHUYECKHUE CBOKCTBA 26.12.2023 ' https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH aMMOHHS

32 B KQ4€CTBE MUHEPAIbHBIX yIOOPEHUMN. bubnmnoreka [JOK
XHUMHUYECKOE 3arpsi3HEHNE OKPYKaAIOIIEn 28.12.2023 | https://m.edso0.ru/00adf518

Cp€abl COCAMHECHUSAMU a30Ta
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dochop. Oxcun pochopa (V) u hochopnas

bu6mmoreka [IOK

33 fenora, (usmacckue u xummecKHe 09.01.2024  https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
o | e e Busmorsa 101
PAILHBIX YAOOP - Jarp 11.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl hocdaTaMu
35 Yraepon, paclipocTpaHEHHE B IPUPOJIE, bubnunoreka HOK
(bu3nyecKkrue 1 XuMHUYeCKHe CBOMCTBA 16.01.2024  https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux Gpusndeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHICCKHE bubmuoreka [JOK
poOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoja 18.01.2024 https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTA U €€ CoNn bubmnorexa LIOK
23.01.2024 ' https://m.edsoo.ru/00ae006c
| Teion % 1o Busorea 0K
yi T i " 25.01.2024 https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-HOH
39 IlepBoHauyabHBIE TOHATHUS 00 OPraHUYECKUX bubnuoreka [IOK
BElIECTBaX KaK O COETUHEHMSIX yriiepo/ia 30.01.2024  https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coennHeHus bubmorexa [IOK
01.02.2024 ' https://m.edsoo.ru/00ae080a
IT 6ora Ne 5. P
41 3KI)C?II(6TI§I;§1§:ZHI${L?)T(1a oaq n(f Tee;: ) Eubmorexa IIOK
put A 06.02.2024  https://m.edsoo.ru/00ae0bf2
«BaxHelne HeMeTaluTbl U UX COSAMHCHUS)
42 KonTponbnas padorta Ne3 no teme
«Baxxneiinune HeMeTaIbl U UX COEIUHEHUI 08.02.2024
OO01mas xapakTepuCcTHKa XUMUIECKUX
43 AJIEMEHTOB — METAJUIOB. MeTamueckast bubnmnoreka [JOK
CBSI3b U METAJINYECKasi KpUCTANINYECKAs 13.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3nyecKue CBOWCTBAa METAIIJIOB
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XUMHUYECKHE CBOMCTBA METAJLIIOB.

bu6mmoreka [IOK

a4 DJICKTPOXMMHYECKHIE P31 HANPAKCHUH 15.02.2024 | https://m.edsoo.ru/00ael1156
METAILIOB
OO6mmue crmocoOb! MOTYYSHUST METaJLIOB.

45 CmuiaBbl. BeruuciieHust o ypaBHEHUSIM bubnmoreka [JOK
XUMUYECKUX PEAKIUi, €CIIH OJUH U3 20.02.2024 | https://m.edso0.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 [TonsATHE O KOPPO3UM METAJLIOB buGmuorexa LIOK

22.02.2024 | https://m.edso0.ru/00ae1278
bubmuoreka [JOK

4t IHenounbie meTanb! 27.02.2024 | https://m.edso0.ru/00ael14b2

48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KU Bubmioreka IJOK

29.02.2024  https://m.edsoo.ru/00ae14b2

49 [llenouHoO3eMenbHBIC METAIUIBI — KAJIBITUI U bubmuorexa [JOK
MarHui 05.03.2024 | https://m.edso0.ru/00ael15e8

50 Baxxneimnme coefMHEHUS KaJIbITHS bubmiorexa HOK

07.03.2024 | https://m.edsoo.ru/00ael15e8

51 O0001IeHEe U CUCTEMATH3aIMI 3SHAHUH 12.03.2024

52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS bubmorexa LIOK

14.03.2024 | https://m.edsoo.ru/00ae1886

53 ITpakTruyeckas padora Ne 6 o Teme bubnnorexka [JOK

"YK&cTkoCTh BOJIBI M METO/IBI €€ YCTpaHECHUS " 19.03.2024  https://m.edsoo.ru/00aelae8
. bu6nmoreka [JOK

54 AmommHni 21.03.2024 https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnnorexka [JOK
THAPOKCH]IA 04.04.2024 | https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK

56 Keneso 09.04.2024 | https://m.edso0.ru/00ae1d86

57 Oxcupl, THIPOKCUIB U conn kene3a (1) u bubnuotexa [JOK
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xenesa (111) 11.04.2024 @ https://m.edsoo.ru/00ae35e6
58 O0001enre 1 cCUCTEMATH3AMs SHAHUH 1 16.04.2024
I1 ooraNe 7. P
59 oKCnpINCHTATSHIX 512 10 Teve ! BuGmorexa LIOK
p . A 18.04.2024  https://m.edsoo.ru/00ae3de8
«BakHelIe MeTaabl 1 UX COETUHEHUI
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
o | o ey | pmorea 0
ACPRHITTID ' 23.04.2024 | https://m.edsoo.ru/00ae1750
Brurumnciennsa MaccoBoiil JOIH BEIXOIA
MIPOJYKTa PeaKiuu
61 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 25 04.2024
62 KonTponbnas padota Ne4 no teme 1
«Baxkueimue MeTasuibl U UX COSIUHEHUS 30.04.2024
63 BemiecTBa 1 maTepuaibl B TOBCEITHEBHOM 1 bu6mmoreka [IOK
’KM3HH YEI0BeKa 02.05.2024 | https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 1 bubnuotexa [JOK
cpelbl 07.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHny sK0JI0rHYECKUX 1 bubnuoreka [IOK
mpo0sem 14.05.2024 = https://m.edsoo.ru/00ae4270
66 KontponbHast pabora Ne5 Mroroas. 1 16.05.2024
67 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [IOK
CHUCTEMATH3aINs 3HAHUHN 21.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 bubmmoreka [IOK
CHCTEMAaTH3alUs 3HAHUH 23.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO - METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA

Xumus, 8 wmacc/ INabpuensa O.C., OctpoymoB W.I'., Crmagxo C.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue.

Xumust, 9 xmacc/ TI'abpuensa O.C., OctpoymoB W.I'., Cmanko C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue.

Tabmuupr: Ilepuonuueckass cucrtema XuUMHUYEeCKuX »3ieMeHtoB [[. M.
MenneneeBa, Tabauiia pacCTBOPUMOCTH, DIEKTPOXUMUYCCKAN P HATTPSHKCHUS
METaJIJIOB.

METOJIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

Xumust (6azoBbiii ypoBeHb). Peanuzanus tpeboanuit ®I'OC ocHoBHOTO
oOmero obpaszoBanusi. Metoaudeckoe nocooue st yunurens.pdf

INabpuensa O. C. Xumusi. Metonuueckoe nocobue ais 8 kiacca: yueOHoe
nocobue nisi obmeodopaszoBarenbHbix opranuzanuid / O. C. IN'abpuensu, U. B.
Axkcénona, U. I'. OctpoymoB. — M.: [Ipoceemenne, 2019.

INabpuensn O. C. Xumus. Metonuueckoe nmocodue g 9 kinacca: yueOHoe
nocobue ms obuieoOpaszoBarenbubix opranuzanuii / O. C. T'abpuensn, 1. B.
Axkcénona, U. I'. OctpoymoB. — M.: [Ipoceemenne, 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI
CETU UHTEPHET

1. Poccwiickas anektponHas mkosa. https://resh.edu.ru/subject/29

2. [MopTan «Most IIKOJIa B onliney,
https://media.prosv.ru/content/?subject=9

3. «SIKmacce» Anpec caiita: https://www.yaklass.ru

4. UWnartepuer - yueOHuk «OcCHOBBI XuMHUW» Anpec  caiTa:
http://www.hemi.nsu.ru

5. Xumusa. OOpazoBaTeNbHBIM CalT M1 IIKOJBHUKOB. AJpec caiTa:
http://hemi.wallst.ru

6. Enunas xomnmexkmmsi mu@pOBBIX 00pa30BaTENBHBIX PECYpcoB. Ampec
caiira: http://schoolcollection.edu.ru

/. ®ectuBangb negaroruyeckux uaer «OTKPBITBIA ypok» Ajpec caiTa:
http://festival.1september.ru/subjects/4

8. YueOHumk xumuu. Anpec caitra: http://my.mail.ru/community/chem-
textbook

9. Menua - YPOKH caiita ry A0 HOTHUCO
https://media.edu.yar.ru/media/index.html?group=21



https://resh.edu.ru/subject/29
https://media.prosv.ru/content/?subject=9
https://www.yaklass.ru/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/
http://schoolcollection.edu.ru/
http://festival.1september.ru/subjects/4
http://my.mail.ru/community/chem-textbook
http://my.mail.ru/community/chem-textbook
https://media.edu.yar.ru/media/index.html?group=21

10. UudopmammonHo —  oOpaszoBarenbHble  pecypchl  Poccun
https://sochisirius.ru/o-siriuse/obschaja-informatsija/informatsionno-
obrazovatiel-nyie-riesursy-rossii
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