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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMUK Ha YpPOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHUs COCTaBJIeHa
Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOECHMS OCHOBHOM 00pa3oBaTesbHON
IporpaMmMbl OCHOBHOTrO o0miero oOpa3zoBanus, npenacrasieHHbix B @I'OC OO0, a
TaKkke Ha OCHOBe (enepalibHONW padoueld MporpaMMbl BOCIUTAHUSA M C YYETOM
KOHIEMIIMK TPENnoiaBaHusi ydyeOHOTro TpeaMera «XHUMHUsS» B 00pa3oBaTEIbHBIX
opranu3zanusax Poccurickonn @enepanuu.

[Iporpamma 1o xumuu Aa€T MPEACTaBICHHE O MeNsX, OOIel cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHUSL OOYYAIOIIKXCS CPEACTBAMHU YYEOHOTO MpenMeTa,
YCTaHABIIMBAaET  00s3aTeNbHOE  IPEJIMETHOE  COJIEp)KaHue, IpeaycMaTpuBaeT
pacrpeneneHue ero Io KiaccaM M CTPYKTYpUpPOBAaHHME IO pasliellaM M TeMam
IporpaMmbl MO  XUMHH, ONpEIENseT KOJIMYECTBEHHbIE W  KayeCTBEHHbIE
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh W3YYEHUS
XUMHUU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTOTUKH y4€OHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaromuxcs, OMPEACIsSeT BO3MOXKHOCTH
npeaMera JUisl  peaju3aldd  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
o0pa3zoBaTeILHON MPOTpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TaKkKe
TpeOOBaHMI K pe3yiabTaTaM 00y4eHHUs] XUMUU HA YPOBHE LIeJIeld U3yUYeHUs NpeaIMeTa U
OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHOW JIEATEIBHOCTH O0O0ydYaromerocss Io
OCBOCHHIO YU4E€OHOTO COJIEPIKAHMUS.

3HaHWE XHUMHUM CIY>KUT OCHOBOM i (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJaCcTaBIeHU 0 MaTEPUAIIBHOM €IUHCTBE MUPA, BAXKHYIO POJb
UrparoT QopMHUpyeMble XUMHUEH MPEACTABICHUS O B3aHMMOIPEBPALICHUSIX HEPTUU U
00 »HBOJIIOLIMM BEIIECTB B MPUPOJE, O MyTSIX pEHIeHUs TII00aJbHBIX MpoliIeM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CBIPbEBOM, YHEPreTUYECKOU, MUILEBOU H
AKOJIOTMYECKOI 0€30MacHOCTH, TPOOIIEM 3APaBOOXPAHEHHUS.

N3yuenne xumun:

CHOCOOCTBYET peanu3ai BO3MOXXHOCTEH JJIsl caMOpa3BUTHS U (HOPMUPOBAHHUS
KYJIbTYpbI JIMYHOCTH, €€ 0011el U (QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUICHUS M TBOPYECKUX CIHOCOOHOCTEM
oOy4Jarommxcsi, HAaBBIKOB  MX  CaMOCTOATENbHOM  y4eOHOM  J1eATEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HUCCIENOBAaTEIbCKMX YMEHHUW, HEOOXOJUMBIX Kak B
MOBCETHEBHOM XKM3HU, TaK U B TPOPECCHOHATILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHeUU(PUKON HAy4YHOTO MBIIUICHUS, 3aKjIaJblBA€T OCHOBBI
[EJIOCTHOTO B3TJIsA[la HA €AMHCTBO MPUPOJABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYarOLUXCS;



croco0cTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHMSM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B JKOJOTHYECKOE
oOpa3oBaHUE 00yYArOITUXCSI.

JlanHbple HampaBieHUsT B OOyYEHMHM XUMHUU OO0ECHeYMBAIOTCS CIEeHUPUKON
colepKaHUsl ~ y4eOHOro  IpeaMeTa,  KOTOpbI  SBIAETCS  NEAaroru4yecku
a/JIalITUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XUMHUHM Ha OIpeAeIEHHOM dTamne eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYalOIUMHCS CHUCTEMBl IE€PBOHAYAIBHBIX TMOHATHH XWMHUH, OCHOB
HEOPraHWYECKON XMMUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX NOHITHI OpraHUYeCKOn
XUMUH.

Crpykrypa coiepxaHusi OpOrpaMMbl IO XUMHUM C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOro mnoaxoaa K e€ wuzydeHuro. Copep’kaHue CKIAaIbIBA€TCA M3 CHUCTEMBI
MOHATUH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITHI O XUMUYECKON
peakimu. O06e 3TH CHCTEMbl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIIUILY
[OCJICIOBATENBHOTO PA3BUTHUS 3HAHUN Ha OCHOBE TEOPETUYECKUX IPEICTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /1. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUS O CTPOCHUHU aTOMa U XUMUYECKOM CBA3H;

— IpeJICTaBIEHUN 00 3NEKTPOJUTUUECKON NMCCOLMALUY BEIIECTB B paCTBOPaXx.

Teoperndyeckne 3HaHMS  PACCMATPUBAKOTCA HA  OCHOBE  AOMIIMPHUYECKU
MOJIYYEHHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IOCJIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JIpyromy, BBIIOJIHAS (DYHKIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS M BO3MOXXHOCTEM MPAKTUYECKOIO NMPUMEHEHMSI W TOIYYEHUS H3ydaeMbIX
BELIECTB.

OcBoeHue  mporpaMMmbl MO  XUMHH  CIOCOOCTBYeT  (POPMUPOBAHUIO
MIPEACTABIICHUS] O XMMUYECKOW COCTABJIAIOIIEH HAYyYHOU KAPTHHBI MUpPA B JIOTHKE €€
CUCTEMHOM NpPHUPOJABI, HEHHOCTHOTO OTHOLICHWS K HAyYHOMY 3HAHUIO U METOAaM
II0O3HaHUA B Hayke. M3ydyeHHe XUMUU POUCXOAUT C IPUBJICUCHUEM 3HAHUI W3 paHee
M3YyYEHHBIX YUEOHBIX MpeaMeToB: « OKpyxawomuil Mupy», «bruonorus. 5—7 kiaccel» u
«Dusuka. 7 Kaacey.

[Ipy M3yyeHn XUMHH MPOUCXOIUT (OPMHUPOBAHUE 3HAHUI OCHOB XUMHUYECKON
HAayKHd KakK O0JIaCTU COBPEMEHHOTO E€CTECTBO3HAHUSA, MPAKTUUYECKOW NESTEIbHOCTH
YelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3ajadya y4eOHOTo
npeaMeTa COCTOUT B (pOPMUPOBAHUU CHUCTEMBbl XUMHUYECKUX 3HAHUN — Ba)KHEMILNX
(akTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKUX MOJIOKEHUH, AOCTYHNHBIX 0000UIEHUN



MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKd, B MPUOOIIEHUH K HayYHBIM METOAaM
NO3HAHUS TPU U3YYCHUHM BEIIECTB M XMMUYECKHX peakiui, B (HOPMUPOBAHUHU U
Pa3BUTHM MO3HABATENIbHBIX YMEHUH M MX NMPUMEHEHUH B Y4EOHO-IIO3HABATEIbHOU U
y4eOHO-UCCIEI0OBATEIbCKON  JACSATENbHOCTH, OCBOEHUMM MpPaBWI  0€30MaCHOI0
oOpallleHus C BeIIeCTBAMU B TIOBCETHEBHOM KU3HU.

[Ipy u3yuyeHUM XMMHUHU Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BakKHOE
3HauUEHUE MPUOOPENH TaKUE 1eJIH, KaK:

— (QopMHUpOBaHHE UHTEIUIEKTYaJbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY TMPUHATHUIO pEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaNpaBJICHHOCTh 00Y4YEHHUS] HAa CUCTEMaTHYEeCKOe MPUOOILEHHE 00yUarolnXCs
K CaMOCTOSITEIbHOM TMO3HABATEIBHON AESATENBHOCTH, HAyYHBIM METOJaM IO3HAHMS,
(bopMHPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrnieyeHue YCJIOBHH, CIMOCOOCTBYIOIIMX MHPHOOPETEHHIO OOYYarOMIMMUCS
OMbITa PA3HOOOpPA3HOM JAESATENbHOCTH, TIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), WMEIOIINUX YHUBEPCAJbHOE 3HAUYEHHE [
Pa3IMYHBIX BUJOB AESITEIBHOCTH;

— (opmupoBanue oOmel (PYHKIIMOHATHPHOW ¥  €CTECTBCHHO-HAYYHOUH
IPaMOTHOCTH, B TOM YHCJI€ YMEHHI OOBSICHATh M OLIEHUBATH SBJICHHS OKPYKAOLIErO
MHpA, UCIOJIb3YSl 3HAHUS U ONBIT, MOJIYUYEHHbIC IPU U3YUYCHUU XUMHH, IPUMEHSITH UX
IPU pPeIIeHUH IpoOJieM B IOBCEIHEBHOM KU3HU U TPYAOBOH 1€ATEIbHOCTH;

— (opmupoBaHue y 00y4YaIOMIUXCS TYMAaHUCTUYECKUX OTHOIICHWM, TOHUMaHUS
HEHHOCTU XHMHYECKUX 3HAaHUU JUIg BBIPAOOTKM HKOJIOIMYECKU LEIeco00pa3Horo
NOBEACHUS B OBITY U TPYJOBOM JEATEIHHOCTH B LEISAX COXPAHEHUS CBOETO 3/10POBbS
Y OKPY’KAIOILEeW IPUPOJHOMN CpELbI;

— pa3BUTHE MOTHUBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCHMTAHHUIO Ha OCHOBE YCBOEHUS 00I1I€UEI0BEUYECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUJIs U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO01iee yncao 4yacoB, OTBEACHHBIX JJIA U3yYE€HHUsS] XUMHHM Ha YPOBHE OCHOBHOIO
obmiero obpaszoBanmsi, coctaBisier 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B
Hezel), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COILEPKXAHUE OBYYEHUASA

8 KNIACC

IlepBoHayajibHbIE XMMUYECKHE TTOHATHS

[IpeameT xumun. Posib XUMUK B KU3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tena
u BemiecTBa. DU3NUECKHE CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE BEIIECTB.
[Tonarue o mertonax mo3HaHusi B XxuMuu. Yuctele BemiectBa U cmecu. CrnocoOsl
pa3aeneHusi CMeCeH.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE dJIeMEHTBl. CHMBOJIBI XUMHUYECKHUX
a1eMeHTOB. [IpocThie U CII0KHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas popmysna. BajgeHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSHCTBA cocTaBa BemiecTB. OTHocuTeNnbHass aromHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHasg Macca. MaccoBast 1011 XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KommuecTtBo BemecrBa. Monbs. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl U YKciia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacu€Tel mo ¢popmysiaM XUMHUIECKHUX
COEIMHEHU.

OU3NYECKNE U XMUMHUYECKHE SIBIICHUS. XMMHUYECKasl peakius U €€ NMPU3HAKHU.
3aK0H COXpaHEGHHUS MAacCChl BEIIECTB. XWMHYECKHME ypaBHeHusa. Kiaccubukarms
XUMHUYECKUX PeaKIuil (COeTMHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOM MOCYJI0H, MpaBWwiaMu padOThl B J1abOpaToOpuu M
npuéMamMu oOpanieHus ¢ J1abopaTOpHBIM OOOpPYJAOBaHWEM, W3YUYEHHE U OINHUCAHUE
(bU3UYECKUX CBOMCTB 00pa3IOB HEOPraHWYSCKUX BEIIECTB, HAOMOACHNES (U3UICCKHUX
(TutaBjeHWE BOCKA, TasHUE JIbJla, PACTHPAHWE caxapa B CTyINKe, KWICHUE U
KOHJICHCAIIUSl BOJABI) M XHUMHUYECKUX (FOpPEHUE CBEYH, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICUCTBHE Meja ¢ KHUCIIOTOMN) sBJICHUMN, HAOIIOACHUE U OMUCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEAKIU (pa3ioKeHue caxapa, B3auMOICCTBHE
CEpPHOM KHCIOTBHI C XJOpUAOM Oapusi, pasnoxkenue ruapokcuna meau (II) mpum
HarpeBaHWM, B3aMMOJICHCTBUE Kele3a C pacTBopoMm coiu Mmeau (II), usydenue
Croco0OB pa3JieJieHUs CMECe: C MOMOIIBI0 MarHuTa, (puiIbTpoBaHWE, BhIMAPUBAHUE,
TUCTUJUISLMS, XpoMaTorpadusi, MpoBEICHUE OYMCTKU MTOBAPEHHON COJU, HAOII0/ICHHE
Y ONMCAHUE PE3YJIbTATOB MPOBEICHUS ONBITA, HILUTFOCTPUPYIOIIETO 3aKOH COXPAHCHUS
MacCChl, CO3/TaHUE MOJIETIe MOJIEKYJI (I1apOCTEPKHEBBIX ).

Baxueimme npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucimopom — 3JeMEHT U TPOCTOE
BellecTBO. HaxoxkneHnue Kuciaopoaa B mpupojie, pu3nieckue 1 XuMUUECKUue CBOMCTBA
(peakuum ropenus). Okcuasl. [Ipumenenne kuciaopoaa. CriocoObl MOTydeHUS



KHCIIOpOJia B TAOOPATOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoja B Mpupo/ie.
O30H — anmnoTponHas MoIu(UKAIUS KUCIOPOIa.

TernnoBoit 3PeKkT XMMUUECKON peakiui, TEPMOXUMUYECKUE YPaBHEHUS, IK30-
YU SHAOTEPMHUYECKHE peakuuu. TOIIMBO: Yrojib M METaH. 3arpsS3HEHUE BO3]yXa,
YCUJICHHE MTapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocrtoe BemectBo. Haxoxaenue Bogopoaa B IMpUPOLE,
bu3MYecKue 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoyueHus. Kuciorel u
COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOKWCTBA BOJbI. Boaa kak pactBoputens. PactBopsl. HacelenHbie
U HEHACHIIIEHHbIE PacTBOPhL. PacTBOpMMOCTH BellecTB B Bojae. MaccoBas 1oJis
BEILIECTBA B PACTBOPE. XMMHUYECKHUE CBOMCTBA BoAbl. OcHOBaHUsA. Ponb pacTBOpoB B
NpUPOJIE U B JKU3HU ueloBeka. KpyroBopoT BOAbl B NpuUpoje. 3arps3HEHUE
MpUPOAHBIX BOA. OXpaHa U OYMUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coenunennit. Oxcuasl. Krnaccubukarms
OKCHJIOB:  cojeoOpasyrome  (OCHOBHBIE,  KHCJIOTHblE,  aM(oTepHbIe) U
HecoseoOpaszyronme. HoMeHnkinaTypa okcuoB. @u3nuecKkue U XUMHUYECKUE CBOMCTBA
okcua0B. [lonyyeHrne OKCUIOB.

OcnoBanus. Knaccudukanus ocHOBaHUHN: MENOYN U HEPACTBOPUMBIE OCHOBAHHUS
Homenknarypa ocHoBanui. ®Dusndyeckue M XUMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tosryyenrne ocHOBaHMM.

Kucnorel. Knaccudukamus xucnor. Homenknatypa kucior. dusznueckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psan axktuBHoctm wmetammoB H. H. bekerona.
Ilonydenue KUCIIOT.

Conu. Homenknarypa cojieil. @u3nMyeckue MU XUMHUUYECKHE CBOMCTBA COJICH.
[Tosyuenue conen.

['eneTnueckas CBsI3b MEXIY KJIacCaMU HEOPTAaHUYECKUX COETUHEHUM.

Xumuueckuit IKCnepumenm:

KAueCTBEHHOE OIPENICICHUE COACPKAHUS KHUCIOpOJa B BO3AYyXe, MOJIyYEHUE,
coOupaHue, paclo3HaBaHUE W M3YYCHHE CBOMCTB KHUCJIOpOJAa, HaOII0JcHUE
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHUS W TIPEKPaIECHUS
ropenus (moxkapa), O3HaKOMJIEHHE C oOpasllaMyd OKCHJOB M OMUCAHHUE UX CBOMCTB,
MoJyuyeHue, coOupaHue, pacro3HaBaHUE M U3YUYEHHUE CBOMCTB BOJoOpoja (FOpeHwue),
B3aumojeicTBue Bojopoaa ¢ okcugoM wmeau (II) (BO3MOXKHO UCIHOJBb30BaHUE
BUJIEOMATEpUaOB), HaOMOJeHHe 00pa3lloB BEHIECTB KOJWYECTBOM 1  MOJb,
HcclieJOBaHUE OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIEd PaCcTBOPEHHOIO
BEIIIECTBA, B3aMMOJICMCTBUE BOJIbI C MeTaJUIaMHU (HaTpUEeM W KajablieM) (BO3MOXKHO



UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), HCCIEOBaHHE OOpa3lOB HEOPraHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHHE HM3MEHEHHS OKPAacKU HHIUKATOPOB B
pacTBopax KHCJIOT W Iejouei, usydeHue B3ammonaeiictBus okcuypa meau (II) c
pacTBOPOM CEPHOM KHCIOTBI, KHCJIOT € METAJUIAaMH, PEAKIUN HEUTpaIu3alui,
IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHME OJHOIO0 METaula APYTUM U3
pacTBOpa COJM, PELICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHenmme Kiaccel
HEOPraHUYECKUX COCITMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoauyeckass cucreMa XUMHYECKUX 3J1€MEHTOB
. . MenaeneeBa. CtpoeHue aTomMoB. XuUMH4YeCKas CBA3b. OKHCJIMTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaKLUH

[lepBble MONBITKY KJIaCCU(PUKALUU XUMMHUYECKUX 371eMeHTOB. [loHsTHE O rpynmax
CXOJHBIX DJJIEMEHTOB (IIEJIOYHBbIE W MICJIOYHO3EMENbHbIE METaJUIbl, TaJOTEHBI,
MHEPTHBIE ra3bl). DIEMEHTbI, KOTOpbIe 00pa3yoT aM(OTEpHbIE OKCUIBI U TUAPOKCHIBI

Ilepnomnueckuit 3akoH. [lepuonnueckas cucremMa xummuyeckux anemeHTos /1. U.
MenneneeBa. Koporkomepuoanass u ninuHHomepuoaHas (opmer Ilepuomnyeckoit
cucreMbl xumuueckux aneMeHToB JI. WM. MengeneeBa. Ilepuogsl u rpynimsl.
@uU3NYECKHAN CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB MEPHOJIA U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMHBIX sifep. M3oromel. Dnextponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MEepBBIX 20 XUMUYECKUX 3eMeHTOB [leprnoanyeckoil
cucrembl JI. M. MenneneeBa. XapakTepUCTHKAa XMMHUYECKOI'O DJIEMEHTA IO €ro
nonoxeHuto B [lepuonnueckou cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH MW3MEHEHHsI paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyIIaM U MEPUOJAM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepuogmveckoll CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB JUIsl pa3BuUTUs Hayku W npaktuku. [[. M. MenneneeB — y4éHbld U
IrpaXkJaHWH.

Xumuueckass cBs3b. KoBaneHTHass (mojsipHass W HENOJsIpHasi)  CBA3b.
DJIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAsI CBA3B.

Crenenp okucieHus. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccel
OKHCIIEHHS U1 BOCCTAHOBIIEHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3y4yeHue o0O0pa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LHMHKA C pacTBOPAMH KHUCJIOT M IIEJIOYEH, IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue,
peaKkInM Pa3ioKEeHUsI, COSTUHEHUS).

Meosicnpeomemmnuie ceasu

Peammszanpss MeEXNpEIMETHBIX CBS3€M INpH H3YyYEHUMM XHMHU B 8 Kiacce
OCYLIECTBIISIETCSI YEPE3 MCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,



TaK U MOHATHUM, SBJISIIOIIUXCA CUCTEMHBIMU JIJI OTACJIbHBIX IPEAMETOB €CTECTBEHHO-
HAay4yHOTI'O ITMKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC MOHSATUS: HAy4dHBIM (AKT, TUIIOTE3a, TEOpus,
3aKOH, aHAJIU3, CUHTE3, KJIacCU(UKAIIUS, IEPUOTUIYHOCTD, HAOII0/ICHUE, SKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3nka: Marepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIHU]I, U30TOIBI,
PaIMOaKTUBHOCTb, MOJICKYJa, JJCKTPUUECKUN 3apsji, BEIIECTBO, TelI0, O0O0BEM,
arperaTHoe COCTOSIHUE€ BEIIECTBa, ra3, (pu3nuecKkrue BEIIMUYUHbI, €IUHULIBI U3MEPEHUS,
KOCMOC, TIJIAaHETHI, 3BE€3/1b1, COJIHIIE.

buomnorus: porocunres, apixanue, Onocdepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEPATBI, TOPHBIE MOPOAbI, MOJE3HBIE
MCKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHU4YecKasi peakius

[Tepnonnueckunt 3akoH. [lepuoguueckas cucrema xumMudeckux sneMeHToB Jl. U.
MenpaeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHUU CBOWMCTB
XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KU, KAIBIUS U UX COSTUHECHUN B
COOTBETCTBHHM C MOJIOKEHUEM 3JIEMEHTOB B llepronueckor CucCTeMe U CTPOCHUEM UX
aTOMOB.

CrpoeHue BellecTBa: BHUAbl XUMHUYECKOW CBSI3U. THUIBI KPHUCTALUIMYECKUX
pEeLIETOK, 3aBUCMMOCTh CBOWMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K Pa3IUYHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHU, TEHETUYECKasl CBSI3b HEOPTaHUUYECKUX BEIECTB.

Kiaccudukanus XuMUYECKUX peakiuii Mo pa3IuyHbIM MpU3HAKaM (10 YHCITy U
COCTaBY YUYacCTBYIOIIUX B PEAKIIMU BEILIECTB, MO TEIIOBOMY (D (PEKTy, MO0 U3MEHEHUIO
CTETICHEH OKHUCJICHHSI XWMHUYECKHX OJJIEMEHTOB, IO OOpaTHUMOCTH, TIO YYaCTHIO
KaTanu3aropa). JK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[Tonarune o ckopocTH XuMHUYecKoW peakiuu. IloHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHYECKUX peakiusx. [IoHATHEe O TOMOTEHHBIX M TE€TEPOTCHHBIX
peakuusx. llonarue o karanmuze. Ilonsitue o xummyeckoM paBHOBecHHU. DaAKTOPBHI,
BIIUSIIONIME HAa CKOPOCTh XHMMHUYECKOW PpEAKIUH U TMOJ0XKEHUE XHUMHUYECKOIo
pPaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, 3JIEKTPOHHBIN Oaytanc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKuum. CocraBnenue YpaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  C  MUCIOJb30BAHUEM  METOAA
AJICKTPOHHOTO OajaHca.



Teopust 2MEKTPOJUTUYECKON IUCCOLMALMU. DJEKTPOJIHUTHI U HE3JIEKTPOJIUTHI.
Katnonsl, aHmoHbl. MexaHW3M JHCCOLMAIMM BEUIECTB C PAa3JIMYHBIMUA BUIAMH
XUMUYeCcKOoil cBsizu. CTeneHp arccounanuu. CUIIbHbBIE U CIa0bIe 3JIEKTPOJIUTHI.

Peaknuun voHHOro OoOMEHA. YCIOBHS NMPOTEKAaHUSA peakUuid MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILEHHBIE HOHHBIE YpaBHEHUS peakuuid. CBOICTBA KUCIOT, OCHOBAaHUMI
M CcoJell B CBETe TMPEACTABICHHN 00 DJIEKTPOJUTUYECKON  JTMCCOIUAIUU.
KauecTBeHHbIE peakiuu Ha HOHBI. [loHsATHE O THIpONIHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMHM KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEII[ECTB — METAJIOB U HEMETAJUIOB (TpaduTa U aiMasa), CIIOKHBIX BEIIECTB (XJIopua
HATpHsi), HWCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOM peakiuu OT
BO3JICHCTBUS PA3IMYHbIX (DAKTOPOB, UCCIEIOBAHUE BJIEKTPOINPOBOAHOCTH PACTBOPOB
BEILECTB, IMIpollecca JUCCOIMAIMU KUCIOT, WIeNoYed u  cojedl  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), MPOBEJECHUE ONBITOB, WLIIOCTPUPYIOIIHNX
MPU3HAKU MPOTEKAHUsSI peakiuii HOHHOro oOMeHa (0Opa3oBaHME OCAJKa, BBIICICHUE
raza, oOpa3oBaHHE BOJIbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEaKUuid (TOpeHHe, peaklUu pas3lIoKEeHUs, COEIUHEHUS),
pacro3HaBaHWE HEOPIaHWYECKMX BEIIECTB C MOMOINBI0 KAYECTBEHHBIX PEAKIUN Ha
VOHBI, PELICHNUE DKCIIEPUMEHTAIBHBIX 3a1a4.

Hemera/ibl M HX COeIMHEHUSA

OO6mast  xapaktepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne W (U3MYECKUE CBOMCTBA MPOCTHIX
BEILECTB — TAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpUMEpPE XJiopa (B3auMOJIEUCTBHE C
MEeTaJJIaMH, HEeMeTallaMH, IenodaMu). XJopoBojgopona. CoisiHas — KHUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJyYCHUE, MpUMEHEHHE. JIelCTBUE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4esoBeKa. BakHelie XJ0publ U UX HAXOXKJICHHUE B IPUPO/IE.

OO6mast xapakrepucThka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTemeHu okucieHusa. CrTpoeHue u (u3MUECKHE CBOWMCTBA
MPOCTHIX BEIMIECTB — KUCIOPOAa U CEPhbl. AJUIOTPOIHBIE MOAU(DUKAIIMN KUCIOpoaa U
cepbl. XHUMHUECKHE CBOMCTBa cepbl. (CepoBOAOPOJ, CTpoeHHE, (PU3NYECKHE U
XUMH4YecKue cBOMcCTBAa. OKCHIBI Cepbl KAK IPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kucnota, puznueckue U XUMHUYECKHE CBOMCTBA (0OIIME KaK MpPEICTaBUTENS
KJlacca KHUCIOT M coenuduueckue). XUMUYECKHUE PEaKIuu, JeKallhie B OCHOBE
MPOMBIIIUIEHHOTO CIOc00a TONy4YeHUsl CEepHOM KHCIOThL. [IpuMeHeHune cepHOM
kucnoTel. CoJIM  CEpHOM KHCIOTHI, KAa4yeCTBEHHAs peakiuss Ha CyJb(ar-uoH.
Haxoxnenue cepel u €€ coequHeHW B Inpupone. XUMHUUYECKOE 3arps3HEHUE
OKpPY KaloIlel Cpelibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE JOK/IH, 3arps3HEHUE BO3/1yXa
¥ BOJIOEMOB), CIIOCOOBI €T0 NMPeA0TBPAIlCHHUS.



OO6mast xapaktepuctuka dneMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHHUA. A30T, pacnupoCTpaHEHHE B MPHUPOJIE,
¢du3nyeckue U xuMuyeckue cBoirctBa. KpyroBopor azora B mpupojae. AMMHAK, €ro
(bu3nYecKue 1 XMMUYECKHE CBOMCTBA, MOTyYeHue U npuMeHenue. Conu aMMOHUS, UX
buznyecKkrue U XMMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHBI
aMMOHHUA. A30THas KHUCJIOTa, €€ ToJydyeHue, (PU3NYECKue U XUMHUYECKHE CBOMCTBA
(oOmme Kak mpelcTaBUTENs Kiacca KUCIOT U crneuuduueckue). Mcnonb3zoBanue
HUTPATOB M COJIeH aMMOHHUS B KayeCTBE MHMHEpAJbHBIX yAOOpeHuil. XuMUyeckoe
3arps3HEHUE OKPY’XKAIOUIEH Cpelbl COCAMHEHUSMU a30Ta (KUCIOTHBIE JOXK]IH,
3arpsi3HEHUE BO3/AyXa, MOYBBI U BOJOEMOB). Docop, amioTponHbIe MOAU(PUKAIIIH
docdopa, usznueckue n xumuueckue cporictBa. Oxcun pochopa (V) u dochopnas
KUCNIOTa, (U3MYECKHME U XUMHUYECKHUE CBOWCTBa, moiyueHue. lcnonb3oBanue
¢docdaToB B kKauecTBe MUHEPATIBHBIX YA00PEHHUIA.

OObmas xapakTtepuctuka sjeMeHTOB [VA-rpynmsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YTJIEepOoJl, aJFIOTPOIHbIE MOAU(PHUKAIUY,
pacnpocTpaHeHue B Mpupojne, (PU3nYeckue U XUMHUYECKHE CBOMCTBA. AJCOpOIUS.
Kpyrosoport yriepoaa B npupozae. OKcuabl yriiepoaa, ux Gu3nueckue U XMMHUYEeCKue
CBOMCTBa, JEWCTBME Ha JKUBbIE OpPraHU3Mbl, TIOJYYEHHE U MNPUMEHEHUE.
DKOJIOTHYECKUE MpOOIEMBbI, CBsi3aHHbIE ¢ oOkcuaoMm yriepona (IV), rumortesa
TJI00AJIBHOTO TOTEIJICHUS! KJIMMaTta, MapHUKOBBIN A dexT. YronpHas Kuciota u eé
colii, UX (u3Myeckue M XUMHYECKHE CBOWCTBA, TMOJYyYEHHE U MPUMEHEHUE.
KauectBennas peakuuss Ha kapOoHaT-uoHbL. Mcnonb3oBaHue KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHayasbHble MOHATHS 00 OpPraHWYECKUX BEHIECTBAX KaK O COCAMHEHMSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, AlleTWIEH, 3TaHOJI, TVIMLEPUH, YKCYyCHasl KHUCIIOTA).
[IpupoHbie UICTOYHUKH YTJIEBOAOPOJOB (Yroyib, MPUPOHBIN ra3, HedTh), MPOTYKTHI
ux nepepaboTku (OEH3MH), MX pPOJb B OBITY U NPOMBIIUIEHHOCTH. [loHsiTHE O
OMOJIOTHMYECKH BaXKHBIX BEIIECTBAX: JKUpaxX, OeNKax, yrieBoJax — U UX POJHU B JKU3HH
4eJloBeKa. MarepuanabHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEUHEHUN.

Kpemnuii, ero ¢puzndeckue 1 XuMUYECKUE CBOMCTBA, MOJIyYeHHE U TPUMEHEHUE.
Coenunenus: kpemMHus B npupoge. O0mue npeacrapieHus: 00 okcuae kpemuus (IV) u
KpeMHHEeBOW kucnoTe. CHIMKaThl, UX HCIOJb30BaHUE B OBITY, B MIPOMBIIICHHOCTH.
BaxHeiillne CTpPOWUTENbHBIE MAaTe€pUajbl: KEpPAMHMKA, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpobieMbl 6€301acHOTO HCTOIB30BAHMS CTPOUTEIBHBIX MAaTEPHAJIOB B
MOBCEAHEBHOM JKU3HU.

Xumuueckuit IKCnepumenm:

M3yueHHe O0Opa3l0OB HEOPraHWYECKUX BEILECTB, CBOWCTB COJISTHOM KHUCIOTHI,
MpOBEJCHNE KAaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOIEHUE MPU3HAKOB UX



MPOTEKaHUs, OIBITHI, OTpaKarolue GU3NIECKUE 1 XUMUYECKHE CBOWCTBA TaJIOTEHOB U
UX COEAMHEHUH (BO3MOXKHO HCIOJB30BaHUE BHUACOMATEPUATIOB), O3HAKOMIICHUE C
oOpaznaMu XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOOpa3namMu cepbl U &
COCIMHEHUSIMU  (BO3MOXHO  HCIOJIb30BAaHUE BHJIEOMATEpPHANIOB), HaOIIOJEHUE
mporecca OOyIJIMBaHMS caxapa NOJ JACMCTBHEM KOHIEHTPUPOBAHHOM CEpHOI
KHCIIOTBI, H3y4YCHHE XHUMHYECKUX CBOWCTB pa30aBICHHOW CEPHOW KUCIOTHI,
IPOBEJICHUE KayeCTBEHHOM peakiMu Ha cyib(}arT-uoH U HabJtoJleHHe Npu3HaKa eé
MPOTEKaHUsl, O3HAKOMJIEHWE C (PU3MYECKMMU CBOWCTBaMHU a3oTa, ¢ochopa U HX
COEIMHEHHUI (BO3MOYXHO HCIIOJb30BAHHUE BHUJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U
docopHbIx ynoOpeHuil, MNoIyyeHHe, CcOOMpaHue, pACIO3HABAHWE U H3YUYCHHE
CBOICTB aMMHaKa, MPOBEJICHUE KaUYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUs U ¢ocdar-
MOH M U3y4YEHUE IMPU3HAKOB UX MPOTEKAHMS, B3AMMOACHCTBHE KOHUEHTPUPOBAHHOMU
a30THOM KHUCIOTHI C MEJIbIO (BO3MOXHO MCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), U3YUEHUE
MOJIeTIel KPUCTANIMYECKUX PEHIETOK anmasa, rpadura, QynepeHa, 03HaKOMIIEHUE C
IPOLECCOM  aJCOpOIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTa3a, MOJy4YEeHHE, COOMpaHUE, paclo3HABaHUE M HU3YUYCHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpPOBEICHHE KAYECTBEHHBIX pEaklMil Ha KapOoHAT u
CUJIMKAT-HOHBI U N3yYEHUE NMPU3HAKOB UX MPOTEKAHUsA, O3HAKOMIIEHUE C MTPOAYKIMEN
CUJIMKATHOW IPOMBINUIEHHOCTH, PELICHHE JSKCIIEPUMEHTAIBHBIX 3a4ad II0 TEME
«BaxxHenre HeMeTaulbl U UX COCAUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO61ast XxapakTepuCTUKa XUMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonokenus B Ilepuoanueckon cucteme xumuaeckux 3imeMeHToB /. . Menneneesa u
cTtpoeHuss atoMoB. CTpoeHHe MeTaluioB. MerauMueckas CBsi3b M MeETaJuIMuecKas
KpUCTAJUIMYECKass pEHETKA. OJNEKTPOXUMUYECKUN PsJ HAMpSIKEHUM METalIoB.
duznyeckre M XUMHUYECKHME CBOWCTBa MeTamioB. OOmme crnocoObl MOJIyYeHUs
MeTauioB. [loHSATHE O KOpPpPO3UMM METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTBl UX OT
kopposun. CriiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) ¥ MX PUMEHECHHE B OBITY
Y TIPOMBIIIEHHOCTH.

[IlenoyHpie MeTabl: MojokeHue B Ilepuogmyeckoid cucteMe XUMHUYECKHUX
aneMmeHToB JI. M. MeHnneneeBa, CTpoeHUME HMX aTOMOB, HAaXOXICHUE B IPUPOIE.
duznyeckrue U XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kanus). OKcuabl U
TUAPOKCUJIBI HATpUS U Kanus. [I[puMeHeHne neI0YHbIX METAIUIOB U UX COEUHEHUH.

[[lenoyHO3€eMENbHBIE  METAJUIBI MAarHMud W KAJIbLUW:  [OJOXEHHE B
ITepuonnueckoin cucreme xumudeckux siemeHToB [[. 1. Menneneesa, ctpoeHue ux
aTOMOB, HAaXOXJeHuEe B npupoac. PU3NUYECKHE U XWMHUYECKHE CBOMCTBA MArHUS U
Kayblus. BaxxkHeimue coenrHeHus Kanblus (OKCHUI, TUAPOKCHUA, coiu). KECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUS.



AnroMuHuil: nonoxenue B [lepuognyeckoid cucteMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpOEHHE aToMma, HaxXOXIE€HHE B mpupoje. DPu3MUeCKHe U
XUMHUYECKHUE CBOMCTBA alllOMUHUS. AMQOTEepHBIE CBOMCTBA OKCHMJA M THAPOKCHUIA
ATIOMUHUSL.

Keneso: nomoxenue B [lepuoanueckoil cucremMe XUMA4EeCKUX 3aeMeHToB [l. U.
MenpneneeBa, CTpOCHUE aTOMa, HaXOXKJAECHUE B npupoae. Puznueckue U XUMUYECKHUE
cBoMcTBa xene3a. Okcubl, ruapokcuibl U cosn xenesa (I1) u xenesa (III), ux cocras,
CBOMCTBA U MOJYyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHUE C 00pa3llaMy METAJIJIOB M CTUIABOB, UX (PU3UYECKUMU CBOMCTBAMH
WU3y4YEHUE  PE3yJIbTATOB  KOPPO3UM  METaLIOB  (BO3MOYKHO  HMCIOJIb30BaHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHAA KaJbLIUS W HATPUSA C
BOZOW (BO3MOKHO MCIOJIb30BaHUE BHUIEOMATEPUATIOB), HCCIEJOBAHUE CBOMCTB
KECTKOM BOJIbI, MPOLIECCA TOPEHUS JKEJIe3a B KUCIOPOJe (BO3ZMOYXHO MCIOJIb30BAaHUE
BHJICOMATEPHUAIIOB), MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PpEAKUUA HAa HOHBI:
MarHus, Kajablius, amroMuHus, nuHKa, keneza (II) wm sxemesa (III), memm (II),
HaOJIIOZICHUE U ONMCAaHUE MPOLIECCOB OKpaIllMBaHUS TUIAMEHU MOHAMU HATPHS, KaIus
M KaiblMs (BO3MOXXHO  HCIOJb30BAHHE  BUAEOMATEPUAJTIOB), HCCIEJOBAaHUE
aM(OTEpPHBIX CBOMCTB THMIAPOKCHAA QIIOMUHUS M THUIPOKCHAA LUHKA, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TeMe «BaXKHEeHIIre METAJUIbl U UX COCTUHEHUSD.

XuMHA U OKPYKAOILIAaA cpeaa

BemecrBa u marepuasisl B IIOBCEJHEBHOM JKM3HM 4eloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKHMX peakiuil B ObITy. IlepBas momouis mnpu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpy:Karolled cpenbl (MpeaenbHas 0MyCcTUMast
KOHIEeHTpalus BemectB, ganee — [1/IK). Ponbp xumum B pelieHHH 3KOJIOTHYECKUX
npoO0em.

Xumuueckuit IKCnepumMenm:

U3ydeHHe oOpas3loB MaTepHuajoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJMMEPHbIE
MaTepHualbl).

Mesicnpeomemmnuie ceazu

Peanmnszannss MeXNpeIMETHBIX CBSI3€M NpH H3y4YeHUMM XHUMHUUM B 9 Kiacce
OCYLIECTBJISIETCS. YEPE3 MCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TAaK ¥ NOHATHUH, SBIISIOLINXCS CUCTEMHBIMU JUJI1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAy4YHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHSA: HAy4yHbI (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAIIN3, CUHTE3, KIIACCU(PUKALINS, IEPUOAUYHOCTD, HAOIOICHHE,



AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJICIb, SBJICHHUE, MMAPHUKOBBIA d(DPEKT,
TEXHOJIOTHSI, MATEPUAIIBI.

dusnka: mMarepus, aToM, JJICKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIH]I, HW30TOIIbI,
PaAMOAaKTUBHOCTh, MOJICKYJIA, SJIEKTPUUCCKUNA 3apsij], TPOBOTHUKH, TTOTYIIPOBOTHUKH,
TUDIICKTPUKHU, (OTODJIEMEHT, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE
BEII[ECTBA, TIa3, pacTBOpP, pPACTBOPUMOCTb, KpUCTAJUIMUECKas pemérKa, CIUIaBhl,
(bu3nYecKue BENTMYMHBI, €IMHULIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, MJIAHETHI,
3BE311b1, ComHIIE.

buonorusa: @orocuHTe3, AbixaHue, Ouochepa, 3IKOCUCTEMA, MHUHEPATIBHBIE
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEPATBI, TOPHBIE MOPOAbI, MOJE3HBIE
MCKOIaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 11O
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBHI

JIndHOCTHBIE  PE3yJNbTaThl  OCBOEHHUS MPOrPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHMsl JOCTUTAIOTCS B XoA€ OOy4YeHUS XUMUU B E€IUHCTBE Y4eOHOU U
BOCIIUTATENIHLHON JEATEIbHOCTU B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH I[EHHOCTSMH, TMPUHATHIMU B
oOIeCTBE TMpaBWJIaMH W HOPMaMU TOBEICHHUS U CIOCOOCTBYIOT IMpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIIMATU3AIUN O0YHAFOIITXCS.

JInyHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh o0y4Jaronmxcs
PYKOBOJICTBOBAThCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIMN U pacIIUpPEHUE
OTIBITA JIESITEIILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUSA:

EHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY H
HAydyHOMY HaCIEIWI0, TOHUMAHHUS 3HA4YEHUS XUMHUYECKOM HayKu B IKU3HHU
COBPEMEHHOr0 O0IlleCTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOM HH(popMaiuen o
MEPEOBbIX JIOCTHXKEHUSX U OTKPBITUSX MHUPOBOM U OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEJCTAaBICHUSI O COLMAIBHBIX HOpPMax MW MpaBWIaX MEXKIUYHOCTHBIX
OTHOILICHUI B KOJUIEKTUBE, KOMMYHHMKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, y4eOHOMCCIIEN0BATELCKONW, TBOPUECKOW U JAPYTUX BHJAX JCSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JIEATEILHOCTH MPU BBHIMOTHEHUH YUCOHBIX,
NO3HABATEIbHBIX 3a/1a4, BBINOJHEHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU
Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAaHUIO U B3aMMOIIOMOIIU B MPOILIecce
ATOW y4eOHOU NEeATEIHLHOCTH, TOTOBHOCTH OIICHWBATH CBOE IMOBEJCHUE W TMOCTYIIKU
CBOMX TOBapHILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
NOCJIEICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MUPOBO33PEHYECKUE TMPEJCTABICHUSI O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIIOIINE OCHOBY
JUISI TIOHUMAaHMS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSA MPUPObI, B3aAUMOCBS3AX YEJIOBEKa C MPUPOAHON CPENOH,
O POJIM XUMUU B MO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHbBIC MOTHUBBI, HAIPABJICHHbIC HA TMOJIYYECHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOoauMble Il OOBSICHEHHS HAOIIOAAeMBbIX IPOIIECCOB M SIBIICHUH,
MO3HABATEIbHON, WHOOPMAIIMOHHOW W YHUTATEIbCKOW KYJBTYpPHl, B TOM YHCIIC



HAaBBIKOB  CaMOCTOSATENIHLHOM pPabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYpPOM,  JIOCTYMHBIMU  TEXHMYECKHUMH  CpPEACTBAMU  HMH(POPMALMOHHBIX
TEXHOJIOTHUH;

MHTEpeC K OOY4YEeHHI0O M TO3HAHHUIO, JI0OO03HATEIBbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TIPOSKTHONW M MCCIEAOBATEIbCKOW EeITeLHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS O0yUEHHUS B JTajbHEHIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHHWE LIEHHOCTU XU3HHU, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBbIA 00pa3 >KU3HU, OCO3HAHHWE IIOCJIEACTBUI M HENpUATHE
BPEIHBIX  TMPUBBIYEK  (YMOTpeOJSeHWs  alKoroJisi, HApKOTUKOB,  KYypEHUs),
HE0OXOAMMOCTU COOJIIOICHUSI PABHIT O€30MACHOCTH MPU 0OPAIEHUU C XUMHUUYECKUMU
BELIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTHUYECKOMY M3Y4YEHHIO Mpodeccuit W TpyJa pa3nyHOro poja,
YBAKEHHUE K TPYAY U pe3ysibTaTaM TPYAOBOU NESITEIbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHBIM BHIOOP MHAMBUIYATBHON
TPACKTOPUHM MPOAOCKEHUS 00pa3oBaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHEIHON
poeCCHOHATEHON JeATEIPHOCTH M Pa3BUTHS HEOOXOIMMBIX yMEHUH, TOTOBHOCTh
aJanTHPOBATHCA B MPOodeCcCUOHATBHON CpeJIe;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 1EIeCO00pa3HOE OTHOILIECHHUE K MPUPOJE KaK MUCTOYHHUKY >KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, IIOHMMAaHWE IIEHHOCTH 3J0pOBOT0 U
Oe3omacHoro oOpa3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(bU3MYECKOMY U TICUXUYECKOMY 3710POBBI0, OCO3HAHUE IIEHHOCTH COOJIOICHHUS TPABUIT
0e30macHOro TMOBEJEHUs TMpU pabdoTe ¢ BEUIECTBAMHU, a TaKKe B CHUTYyalusX,
YIPOXKAOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH NTPUMEHSTh 3HAHUSA, MOJy4aeMble MPU HU3YYCHUU XUMHUH, IJIS
pEeILICHUsl 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEH NPUPOJHON CPENOW, I MOBBILICHUS
YPOBHS ~ ODKOJIOTMUYECKOW  KYJBTYpbl,  OCO3HaHUS  TJI00AJBHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOJIeM M MyTeM HX PEIICHHS TMOCPEICTBOM METOJIOB XUMUH,
AKOJIOTMYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJCTBOBATHCS MM B IO3HABATEJIbHOM,
KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeIMETHBIX pPE3YyJbTATOB  BBIACISAIOT 3HAYMMBbIC IS
dhopMupOBaHUSI MUPOBO33PEHHUS OOIICHAYUYHbIE MOHSTHUS (3aKOH, TEOpHUsl, NMPUHIIHUII,
runoresa, Gakt, CUCTEMA, MPOIIECC, SIKCIEPUMEHT U APYToE€.), KOTOPbIE UCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEAMETaX W MO3BOJSIOT Ha OCHOBE 3HAHUM U3



ATUX TIPEIMETOB (OPMUPOBATH MPECTABICHUE O IETOCTHON HAYYHOW KapTUHE MHPA,
U YHHUBEpCaJlbHble yueOHble JeilcTBUS (TMO3HaBaTeIbHbIE, KOMMYHHUKATHUBHEIE,
peryJATHBHBIE), KOTOpble  oOecrneurBalOT  (QOpMHPOBaHHUE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AeSTEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3zoBble 1ornyeckue AecTBU:

YMEHUS UCTIOIb30BaTh MPUEMBI IOTUYECKOTO MBIIIICHUS IPU OCBOCHUU 3HAHUIA:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHATUN (BBIAEIATh MX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JAPYTMMH TOHSTHUSIMH), WCIOJIB30BaTh TMOHATHS MJIS
OOBSICHEHHS OTACIBHBIX (DAKTOB W SBIICHUI, BHIOMpPATh OCHOBAHHS U KPUTEPHUH JIJIS
KJIacCU(PUKAIMM XUMUYECKUX BEIIECTB M XWMUYECKHX PEaKIUi, yCTaHABJIMBATh
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXAY OOBEKTaMU M3YUYEHHS, CTPOUTH JIOTHUYECKUE
paccyxaeHus (MHAYKTUBHBIC, ACAYKTHUBHBIC, MO aHAJOTHH), JAENaTh BBIBOJBI H
3aKJTIOYCHUS;

YMEHHE NPUMEHATh B TMPOILECCE I[O3HAHUS TMOHATHS (TIPEAMETHBIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIOJIb3yEeMbIE B XHMUH,
MpeoOpa3oBbIBATh IIMPOKO MPUMEHSEMBIE B XHMHUHM MOJCIIbHBIC TPEACTABICHUS —
XUMUYECKUM 3HaK (CHMBOJI DJIEMEHTAa), XUMHUYeckas QopMmysia U ypaBHEHUE
XUMHUYECKOUN PeaKIuu — MPU PEIIeHUH Y4eOHO-TI03HABATEeIbHBIX 33/1a4, C YUETOM 3THX
MOJEIbHBIX MPEACTABICHUN BBISBISATh U XapaKT€pU30BaTh CYIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUU, BBISBISATH
o01iue 3aKOHOMEPHOCTH, NPUUYUHHO-CIICCTBEHHBIE CBSI3W M MPOTUBOPEUUS B
M3y4aeMbIX MPOIIECCaX U SBJICHUSIX.

ba3oBble ucciaeaoBare/ibcKue 1eiCTBUA:

YMEHHE UCIOJIb30BaTh IIOCTABJICHHBIE BOMNPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUs, a TaKXKE B KaueCTBE OCHOBBI JIJIi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

MpUOOPETEHUE ONbITa MO IUIAHUPOBAHUIO, OPTraHU3aAlMU U MPOBEIACHUIO
VYCHHYECKUX  DKCIEPUMEHTOB, YMEHHE HaOmoJaTh 3a XOJIOM IIpoliecca,
CaMOCTOATENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIupoBaTh OOOOIICHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIIEAOBAHUS, COCTABIATh OTUET O
poJieIaHHOM padore.

Pabora ¢ unopmanmeii:

yMEHUE BBIOMpATh, aHAJU3UPOBATH U HWHTEPIPETUPOBATH HHGOPMAIIIIO
pa3NUYHBIX BUIOB U (GOPM MPEACTaBICHUS, MOJYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT TUTEepaTypa XUMMUUYECKOTO COJEp KaHus, CIPaBOYHbIE MOCOOUS,
pecypchl MIHTEepHETa), KpUTHYECKU OLIEHUBATHh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
uH(dOpMaIHIO;



yMEHHE MPUMEHITh pa3jMyYHble METOJbl W 3alpochl IMpH IMOUCKE U OTOOpe
uH(pOpPMAIIMM ¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIS BBINOJTHEHUS
y4eOHbIX U IO3HABaTEIbHBIX 3a7a4 OMNPEeNEIEHHOr0 THUIA, MPUOOPETEHHE ONbITa B
0o0JaCTH  UCHOJIb30BaHUS ~ HMH(YPOPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpPOH aKTUBHOT'O HMCHOJB30BAHMS PA3JIMYHBIX MOHUCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMAIBbHYI0 (QOopMy MpeacTaBiieHus WHGOpPMAIMU U
WUTIOCTPUPOBATH PEIllaeMble 3a/1a4l HECIOKHBIMUA CXEMaMH, IMarpaMMaMu, JpyruMu
dhopmamu rpadUKy U UX KOMOUHAIUSIMU,

YMEHUE HCNONb30BaTh M  aHAIM3UPOBATh B  Ipolecce ydyeOHOMl U
MCCIIEIOBATENLCKON JIEATEIbHOCTH WHGOPMALMI0O O BIHUSHUMA MPOMBIIIJICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOJHON CPEJIBL.

KoMMmyHuKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JeHCTBUS:

yYMEHUs 337aBaTh BOIPOCH! (B XOJ€ AMANOTa U (WJIM) JUCKYCCUHU) MO CYLIECTBY
oOcyxmaemMol  TeMbl, (OPMYJIHPOBATH CBOM  MPEUIOKEHUS  OTHOCHTEIHHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1auu;

YMEHUS MPEJICTABIATH MOJYYSHHbIE Pe3yJIbTaThl TO3HABATEIILHON IEITEIbHOCTH
B YCTHBIX M MHUCbMEHHBIX TEKCTaX; JeJaTh MPE3EHTALMI0 PE3yIbTAaTOB BBHINOITHEHUS
XUMUYECKOTO HJKCIEpUMEHTa (J1abOpaTOPHOTO OMbITa, J1A0OpaTOpHOM pPadOTHI MO
MCCJICIOBAHHIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUsI y4eOHOrOo COTPYJHHUYECTBA CO CBEPCTHUKAMU B  COBMECTHOMU
MO3HABATENLHON M HCCIE0BATEIbCKON NIEATETbHOCTH MPU PEIICHUH BO3HHUKAIOIIUX
po0JIeM Ha OCHOBE y4ETa OOLIMX MHTEPECOB U COTJIACOBAHUS MO3ULIMM (00CYKIaeHus,
OOMEH MHEHHUSMH, «MO3rOBbIE IITYPMbDY, KOOPAMHALMS COBMECTHBIX JEHCTBUM,
oTpesieNieHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThl U JpyTHe).

PeryasiTuBHbIe yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONpENeNsATh LeTu JeATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBaTh W IMPU HEOOXOAMUMOCTH KOPPEKTHPOBATH CBOIO
AeSITeNbHOCTh, BBIOMpaTh Hambonee 3((eKTHBHBIE CMOCOOBI pElICHUS yUEOHBIX H
MO3HABATEIbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBJISITh WU KOPPEKTUPOBATH
NPETIOKEHHBIN alTOPUTM JIEUCTBUM TIPU BHITIOJHEHUU 3aJJaHUM ¢ YYETOM MOTyYSHUS
HOBBIX 3HAaHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAaX M PEAKIUAX, OLICHUBATh
COOTBETCTBHE IMOJYYEHHOTO pe3yJbTaTa 3asBJICHHOM II€JIM, YMEHHE HCIONb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, PEIAraeMbIe€ B YCIOBUU 33JIaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHbIX pe3yabTaTOB MO OCBOCHUIO 00S3aTEIHLHOTO COJIEP KAHMUS,
YCTaHOBJICHHOT'O JJAaHHOM (enepalibHON paboyeil mporpaMMou, BBIACIISIOT: OCBOCHHbBIE
0Oy4aroIIMMUCS HayYHbIE 3HAHMSI, YMEHHUS U CIIOCOOBI ACUCTBUH, criequ(pUYeCcKue s
peIMEeTHON 00acTu « XUMUs», BUIBI IEATEIHHOCTH IO MOJYYEHHUI0O HOBOT'O 3HAHUS,



€ro WHTEepIpeTaluy, NMPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX YUYEOHBIX H
HOBBIX CUTYaIIUX.

K koniy oOyuenus B 8 kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHU:

e pacKpbIBaTh CMBICJI OCHOBHBIX XHUMHUYECKHMX IOHSATHH: aroM, MOJIEKYJa,
XUMHYECKUN DJIEMEHT, IPOCTOE BEUIECTBO, CII0XKHOE BEIIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAas U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBas JOJsS XUMHUYECKOTO 3JIEMEHTa B COEAMHEHHH, MOJISIPHBIA O0BEM,
OKCHJ, KHUCJOTa, OCHOBAaHHWE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCIIEHUS, XMMHYECKas peakuusi, Kilaccu(puKamus peakuuid: peakuuu
COCJIMHEHHUSI, PEaKIMU PA3JIOKEHUS, PEaKIIMU 3aMElIeHHs], peakiiuu oOMeHa,
9K30- U SHJIOTEPMHUUECKUE PEAKIINH, TEIIOBON 3(h(PEeKT peakuuu, siApo aToma,
AJIEKTPOHHBIN CJIOM aToma, aTOMHas OpOHUTallb, PaJuyC aToMa, XUMUYECKas
CBAA3b, IOJISIPHASI W HEMNOJISIpHAs KOBAJIEHTHas CBS3b, MOHHAs CBS3b, HOH,
KaTUOH, AaHWOH, pacTBOp, MaccoBas oyl BemiecTBa  (IPOLICHTHAS
KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKMX MOHATHA U
MPUMEHSTH 3TU NOHITHS IPU ONMCAHUU BELIECTB U UX MPEBPALICHUM;

e HCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JIJIsl COCTAaBICHUS (POPMYJI BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

e ONpEAeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENEHb OKUCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, TPUHAIIEHKHOCTD
BEIIECTB K OMNpEeACNEHHOMY KJacCy COeIMHEHUH 1o QopmyiaMm, BHUT
XUMHUYECKOM CBS3U (KOBAJIEHTHAsI U HOHHASI) B HEOPTaHUYECKUX COCINHEHHUSIX;

e packpbiBaTh cMbica [lepuogmyeckoro 3akona JI. WM. Menneneena:
JNEMOHCTPUPOBATh TOHUMAHHE IEPUOANMYECKOM 3aBUCUMOCTH  CBOMCTB
XUMHAYECKUX JJIEMEHTOB OT HX MHoJiokeHus B Ilepmoamueckon cucreme,
3aKOHOB COXPAHEHUs MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUS, 3aKOHa ABOTrajpo;

e ONKUCHIBATh U XapaKTepU30BaTh TabmnuHyto popmy Ileproanyeckoit cucteMbl
XUMHUYECKUX OJJIEMEHTOB: pa3iuyaTh MOHATUS «riaBHas mnoarpynna (A-
rpynmna)» u «mnobounas noarpymmna (b-rpymnma)y, Massie u 60JIbIINE IEPHOIBI,
COOTHOCUTh O00O3HaueHus, KoTopble nMmerorca B Tabnuue «llepuonnyeckas
cucreMa xuMuueckux osiemeHToB J[. M. MenzgeneeBa» € YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOCHHSI aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apAn A1pa, oOLIee YUCIO 3JIEKTPOHOB U PACIPEAEICHUE UX O 3JIEKTPOHHBIM
CIOSIM);



KJIacCU(PHUIIMPOBATh XWMHUUYECKHE DJIIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIYy W COCTaBy YYAaCTBYIONIMX B PEAKIHUH
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAas OMHCAaHUE MPUMEpPaAMH MOJEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;

IIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHU MPOTEKaHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCJIOBUSX;

BBIYUCIISITh OTHOCHUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJIO XUMHYECKOTO »dJIeMeHTa 1o (OpMyJe COEIUHEHUS,
MacCOBYIO JIOJIFO BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMUYECKOU PEAKLINH;

MIPUMEHSTh OCHOBHBIC OINEPALlUU MBICIUTEIIBHOU NESITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHEe, CHCTEeMaTH3aIluil0, KIacCH(PHUKAIUIO,
BBISIBJICHUE TPUYMHHO-CIICJICTBEHHBIX CBsI3ed — ISl M3y4YEHUS CBOWCTB
BEILIECTB U XUMHUUECKUX PEAKINH, €CTeCTBEHHO-HAYYHBIC METO/IbI MIO3HAHUS —
HaOJIIOJICHUE, HW3MEpPEHUEe, MOJACIUPOBAHUE, SKCIEPUMEHT (pealbHbId W
MBICJICHHBIN);

CJIeIOBaTh IMpaBUJIaM TOJIb30BAaHUSI XMMHYECKOW MOCyA0M W J1abopaTopHBIM
o0opyIoBaHMEM, a Takke mpaBwiaM oOpalieHusi ¢ BellecTBaMu B
COOTBETCTBHUH C HHCTPYKIIUSIMU MO BBHIMIOJHEHHIO JTA00PATOPHBIX XUMUYECKHUX
OMBITOB MO TOJYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOJOPOJA U
KHUCJIOpOJa), IPUTOTOBIECHUIO PACTBOPOB C OMNpPEIEIEHHON MacCOBOM JoJieH
pPacTBOPEHHOIO0  BEIIECTBAa, IUIAHUPOBaTh H  MPOBOJUTH XHMHUYECKHE
HKCIIEPUMEHTHI 1O pPACMO3HAaBAaHUIO PACTBOPOB MIEIOYEH UM KHUCIOT C
MTOMOIIIBI0 UHAUKATOPOB (JIakMyc, (heHondTaIenH, METUIIOPAHXK U JPYTHe).

K xonmy oOydeHus B 9 kJjacce mpeaMeTHBIC pe3yibTaThl Ha 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX NOHATHUN: XUMUYECKUU DJIEMEHT,
aToM, MOJIEKYJa, HOH, KAaTHOH, aHHOH, IIPOCTOE€ BEUIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATENILHOCTb, CTEIEHb OKHUCIIEHUS,
XUMHYECKas PeaKIusi, XHMUYECKas CBsI3b, TEIJIOBOU (P HEKT peaKiiu, MOJIb,
MOJISIPHBIN 00BEM, pacTBop, JJIIEKTPOJIUTBHI, HEJIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs] TUCCOLMALMS, peaKlMd MOHHOro oOMEHa, KaTaju3arop,
XUMUYECKOE  paBHOBecHE, OOpaTMMble UM  HEOOpaTUMble  peaKIuw,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIIUU, OKHUCIIUTENb, BOCCTAHOBUTEIID,
OKHCIICHHE W BOCCTaHOBJIEHHE, aJIOTPOIHUs, aM(OTEPHOCTb, XUMHUYECKas



CBsI3b (KOBaJICHTHAsl, MOHHAs, METAIUIMYECKas), KPUCTAIUIMYECKas PEHIETKa,
KOPPO3Usl METAJUIOB, CIUIABbI, CKOPOCTh XUMHUUYECKON pPEaKUHH, MPEIETbHO
nonyctumas konueHtpanus 11K BemecTsa;

WUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX ~ XMMHUYECKMX TMOHATHH WU
MIPUMEHSThH 3TU NOHSATHUS MPU ONMUCAHUU BEILIECTB U UX MPEBPAILICHUIH;
UCIIOJIb30BaTh XMMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHUS (DOPMYJT BEIIECTB U
YPaBHCHUU XUMHUYECKUX PEAKIINN;

OTPENIENIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX AJIEMEHTOB B
COCAMHEHHUSX  PA3IUYHOTO  COCTaBa, MPUHAUICKHOCTH  BEHIECTB K
onpenenéHHOMY KJIacCy COCIMHEHHM 1o (GopMysiaM, BUI XUMHYECKOU CBSI3H
(KoBaJIeHTHasi, MOHHAs, METAJUINYECKas) B HEOPraHWYECKUX COCAUHEHHUSIX,
3apsA]l MOHA IO XMMUYECKON opMyie, XapaKTep Cpelibl B BOJHBIX pacTBOpax
HEOPTraHUYECKUX COCIMHEHUHN, TUIl KPUCTAIUIMUYECKOW PEIIETKA KOHKPETHOTO
BEIIECTBA;

packpbiBaTh cMmbIca Ilepuogunueckoro 3akona JI. WM. MengeneeBa wu
NEMOHCTPUPOBAaTh €ro MOHMMAaHWE: ONUChIBATh U  XapaKTepHU30BaTh
TabnuuHyro (popmy Ilepuoanyeckoil CUCTEMBl XUMHUUYECKHUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJlaBHas mnoArpynmna (A-rpynma)» W «1noOo4Has
noarpynmna (b-rpynna)», Manble W OOJBIIME TEPUOMABI, COOTHOCUTH
0003HaueHUs, KOTOPhIE UMEIOTCS B MEPUOANMYECKON TaOJIHIIE, C YUCITOBBIMHU
XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apsij sapa, o0l1ee Yuciio SAEKTPOHOB M paclpeeieHue UX 10 3JIEKTPOHHBIM
CIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
AJIEMEHTOB M HX COEAUMHEHUM B Mpelesiax MajblX IMEPUOJOB U TIJIABHBIX
HNOATPYNII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOpraHMYEeCKHE BEIleCTBa,
XUMUYECKUE peakiuu (10 YHUCIy W COCTaBy YYacCTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIIoBOMY 3(P(DEKTy, MO0 M3MEHEHUIO CTEIECHEW OKHUCIEHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME H CHEIUPUYECKUE XHUMHUYECKHE
CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPXKAasi ONMCAaHUE IPUMEpPaMU
MOJIEKYJISIPDHBIX Y HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHUMHUYECKHUX
peaKkuuu;

COCTaBIISAITh YPABHEHUS AJEKTPOJIUTUUYECKON ITUCCOLMAIMU KUCIIOT, MIeN0Yen
U COJIeH, MOJHBIE U COKpall€HHbIE YpaBHEHHs peakIMil MOHHOro oOMEHa,
ypaBHEHHMS PEaKIIMi, MOITBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUUYECKON CBSI3U
MEK]ly BEIlIECTBAMU PA3JIMUHbBIX KJIACCOB;



pacKphIBaTh  CYIIHOCTh  OKHCIIUTEIHbHO-BOCCTAHOBHUTEIBHBIX  pPEAKITUi
MOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHCca 3TUX PEaKIui;
POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TPOTEKAaHUS XUMHUYECKHX TMPEBPAIIEHUH B Pa3IUYHBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILECTB,
MAacCOBYIO0 JOJI0O XUMHYECKOTO 7dJIeMeHTa 10 (OopMyJie COEIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOUN pEeaKInu;

coOI0/1aTh MpaBWia TOJB30BAHUS XUMUYECKON IMOCYA0W W J1abOpaTOpHBIM
o0opynoBaHMEM, a Takke TmpaBuia oOpalieHusi C BellecTBaMU B
COOTBETCTBUH C MHCTPYKIUSAMU IO BBITOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX
OMBITOB MO MOJYYEHHUIO M COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHUaKa U
YIJIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIIMHU, TOJITBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3INYHBIX
BEIIECTB: PpACIO3HABATh OIBITHBIM NTYTEM XJIOPUA-, OpOMHA-, HOIUI-,
kapOoHat-, (Qocdar-, cumukar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W WOHBI HM3YYCHHBIX METAJUIOB, NPHCYTCTBYIOIIAE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSTh OCHOBHBIC OMNEPAIIMU MBICIUTEILHON NEATEIbHOCTH — aHAU3 |
CUHTE3, CpaBHEHHUE, 00O0OIlEeHHEe, CUCTEMATU3AIIMIO, BBISIBJICHUE MPUYUHHO-
CIIEICTBEHHBIX CBS3€M — HJIS WM3YYCHHs] CBOWCTB BEIIECTB M XHMHUYECKUX
peakiuii, eCTEeCTBEHHO-HAayYyHble METOABbl TO3HAaHHUA — HaOII0JeHHeE,
U3MepeHHe, MOICTUPOBAaHNE, SKCIIEPUMEHT (peasIbHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
HaumeHnoBanue KoandecTBO 4acoB
Ne DJIeKTpPOHHbIe (HM(ppOBbIE)
pa3aeyioB M TeM KoHnTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NMPOrpamMMbl padoThI padoThI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE OHATHUSA
XHUMUSI — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 4 ) bubmuoreka [JOK
) U [IPAKTHICCKON https://m.edsoo.ru/7f41837¢
JIESITEILHOCTH YEJ0BEKa
12 BemectBa 1 xuMmuueckue 14 | bu6mmorexa [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 18
Paznen 2. BaxHeillne npeacTaBUuTe/Id HEOPraHUYeCKUX BelleCTB
)1 Boznyx. Kucnopon. 5 | bu6mmoreka [IOK
’ ITonsarme 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o 3 1 bubnmoreka [IOK
’ KHUCJIOTaX U COJSX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PacTBopsl. 7 | | bu6mmorexa [IOK
) [Tousitre 06 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
KonnuectBeHurie
24 4 1

OTHOLICHUS B XUMHUU



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

OCHOBHBIE KJIaCCHI
2.5 HEOPraHMYECKHX 11 1 bubnuorexa LIOK
’ P . https://m.edsoo.ru/7f41837¢
COEIMHEHUI
Hroro no paszneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuonnueckuii 3aKOH U

[Iepnonnueckas cucrtema
bubmmoreka [IOK

https://m.edsoo.ru/7f41837¢

3.1 XUMHYECKHUX DIIEMEHTOB 8
. . Menneneena.
Crpoenue atoma

XUMHUYECKAsA CBA3b.

39 OKHUCIUTETHHO- 7 | bubmmoreka [IOK
’ BOCCTAaHOBUTEJIbHBIE https://m.edsoo.ru/7f41837¢
peakIu
bubmuoreka [JOK
n 15
TOro 1o pasaeny https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
P 5 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 6 3



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

9 KUIACC

HaumenoBanue KosnuecTBo yacon
Ne DJIeKTPOHHbBIe (HM(ppOBbIE)
pa3aenoB U TeM KonTposabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoTsI
Pa3nen 1. BemecTBO U XUMHYeCKHE PeAKIUA
[ToBTOpEHME M
L1 yrayOneHue 3HaHun 3 1 bubnunoreka IIOK
’ OCHOBHBIX pa3ieiioB https://m.edsoo.ru/7f41a636
Kypca 8 knacca
OcCHOBHBIE
1.2 3aKOHOMEPHOCTH 7 1 bubmorera [TOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKIUN
DNeKTpOoUTHYECKas
13 JTUCCOTTHAITHS. 2 1 1 bubnuorexa [JOK
) XUMHYECKUE PEAKLIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pazneny 18
Pa3gen 2. HemeTa/sIBLI M UX COCTUHEHU ST
OO611as xapakTeprucTHKa
P P bubmuoreka [JOK
2.1 XHUMHUYECKHUX IJIEMEHTOB 5 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["agorenst
2.2 OO01mmas xapakTepucTHKa 6 1 1 bubnmorexa [JOK



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

XUMHYECKHX AJICMEHTOB
VIA-rpynnel. Cepa u eé€ https://m.edsoo.ru/7f41a636
COCTMHCHHS
OO0mas xapakTepucTHKa
)3 XHUMHYCECKHUX 3JIEMEHTOB 2 bubmnoreka [JOK
' VA-rpynmnsl. A30T, https://m.edsoo.ru/7f41a636
dhocdhop u ux coenMHEHUS
OOm1ast xapaKTepUCTHKA
XUMHYECKUX AJICMEHTOB BuG 10K
noIMoTEKA
2.4 IVA- . Yrnepo, 8
Fp}:HHH riepoa https://m.edsoo.ru/7f41a636
KpEMHUH B UX
COCTMHECHHUS
Hroro no paszneny 27
Paznen 3. Merasuiibl U MX COeIMHEHU S
31 OO6mue cBoMCcTBa 3 bubmmoreka [JOK
' METAJIOB https://m.edsoo.ru/7f41a636
39 Baxneiimme MeTamisl 1 10 bubnuoteka [JOK
’ UX COEIMHEHHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 13
Pa3zpnen 4. Xumus u okpy:xaomas cpeaa
41 BemectBa u maTepuansl B 0 bu6mmoreka [IOK
’ JKU3HU YEJI0BEKA 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 pazaeny 0

Pa3nea 5. [leppoHavyanbHble NPEACTABICHHUA 00 OPraHUYeCKHX BellecTBaX.

5.1 Oprannueckast XUMust 8

Hroro 8

Ha3Banue moayJis

bubnunoreka [JOK
PesepBHOE Bpems 2

https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 5 .
YACOB I10 ITPOT'PAMME


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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
Ne KounyecTBO yacoB DJIeKTPOHHBbIE
n aTa nudpoBLIe
Tema ypoka KonTposabubie IIpakTH4eckue A bp
/ Bcero U3yYeHUs! o0pa3oBaTejbHbIE
padoThbI padoThI
n pecypchl
IIpenmer xumuu. BemecTsa u ux but6mmoreka [IOK
1 cBolicTBa. MeToIbI O3HAHUS 1 05.09.2023 https://m.edsoo.ru/ff0
XUMHUH Te
[TpakTrueckas padora Ne 1
«[IpaBuia paboTeI B 1a00paTOpUn bubmiorexa LIOK
2 p . p patop 1 1 08.09.2023 https://m.edsoo.ru/ff0
U IpUEMBI 0OpaIeHHsI C de
71ab60paTOPHBIM 000PYTIOBAHUEM T
YucTele BelecTBa U CMECH Enbmaorexa ITOK
3 L 1 12.09.2023 https://m.edsoo.ru/ffQ
CriocoOsbI pa3ereHus cMecei e
[TpaxTnueckas padora Ne 2 bu6muoreka [IOK
4 «Pasnenenue cmecelt (Ha mpumepe 1 1 15.09.2023 https://m.edsoo.ru/ff0
OYMCTKHU TTOBAPCHHOM COJIH )» c8
Dusnueckue U XUMHUECKUE Bubmaorexa IIOK
5 1 19.09.2023 https://m.edsoo.ru/ff0
SIBIICHUS
50
6 ATOMBI U MOJIEKYJIBI 1 22.09.2023 bubmuoreka [IOK



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

https://m.edsoo.ru/ff0
6¢

BemectBa MOJIEKYIISIPHOI'O 1

bubnuoreka [JOK

7 26.09.2023 https://m.edsoo.ru/ff0
HEMOJIEKYJISIPHOTO CTPOCHUS f
bubnuoreka [IOK
8 IIpocTble U CIOXKHBIE BEIIECTBA 29.09.2023 https://m.edsoo.ru/ff0
6¢c
OTHOCHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
9 OTHOCUTENBHAS MOJICKYJIIpHAs 03.10.2023 https://m.edsoo.ru/ff0
Macca 3c
but6mmoreka [JOK
1 3aKOH NOCTOSHCTBA COCTaBa
06.10.2023 https://m.edsoo.ru/ff0
0 BellecTB. XUMU4eckas hopMmyIa. ae
MaccoBast 10JIs1 XUMHUYECKOTO Bubmiorexa ITOK
1 A 10.10.2023 | https:/m.cdsoo.ru/ff0
DJIEMEHTA B COEIUHEHUN 0c
1 BajeHTHOCTE XUMHUECKUX Bubmuoreia [JOK
13.10.2023 https://m.edsoo.ru/ff0
2 DJIEMEHTOB
e8
1 CocraBiieHre XUMUYECKUX Bubmaoreka LOK
17.10.2023 https://m.edsoo.ru/ffQ
3 dbopmyn
30
1 3aK0oH COXpaHEHUsI MaCcChl 20.10.2023 bubnmoreka [JOK
4 BellecTB. XUMHUECKUE https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d3b88

ypaBHEHUS

88

Knaccugukarus XuMruueckux
peakuuii (coequHeHus,

but6mmoreka [JOK

24.10.2023 https://m.edsoo.ru/ffQ
pa3IoKeHUs, 3aMEIICHNUS, 24
obmMmeHa) o
[ToBTOpenue u 06001IEeHNE bubmuoreka LIOK
"IlepBoHayaIbHBIE XUMUYECKUE 27.10.2023 https://m.edsoo.ru/ff0
noHsaTus" 16
Kontponbnas padora Nel o teme bubnmoreka [JOK
«BerecTBa 1 XUMHUYECKHE 07.11.2023 https://m.edsoo.ru/ff0
peaKIum 90
Kucnopon. Haxoxnenue B Bubnmorexa [JOK
PO 10.11.2023 https://m.edsoo.ru/ff0
MIPHUPOJIE TIOTyUeHUE 08
DU3NYECKue U XUMUYECKHUE
CBOMCTBA KUCJIOpOJa (peaKiuu bubmorexa HOK
p P 14.11.2023 https://m.edsoo.ru/ff0
oKucIieHus, ropenue). [lonstue 14
00 okcumax —
[Tpaktuyeckas padora Ne 3 o
teme «Ilonmyuenue u cobupanue bubmorexa [OK
y p 17.11.2023 https://m.edsoo.ru/ff0
KHCJIOPOJ1a, M3yUEHHUE €T =
CBOWCTB» B
bu6 OK
O30H, aUIOTPOIHS KUCIOPOAA 21.11.2023 nommoreka [

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d497a

Ta

Bo3nyx — cMmech razos. Coctan

bubnunoreka [JOK

Bo3nyxa. Kucinopon — anemeHT u 24.11.2023 https://m.edsoo.ru/ff0
npoctoe BemecTBo. O30H 8e
Bonopon — anemeHT u mpocToe bubmuorexa [JOK
BemecTBo. Haxoxnenue B 28.11.2023 https://m.edsoo.ru/ff0
pUpose do
Du3nYecKre 1 XUMUUYECKHE bubnuoreka [JOK
cBoiicTBa Bojgopoaa. IIlpumenenue 05.12.2023 https://m.edsoo.ru/ff0
BOJIOPO/IA do
[TpakTuueckas pabora Ne 4 o
teme «I[lomydyenue u cobupanue bubmorexa [OK
Y P 08.12.2023 | https://m.edsoo.ru/ff0
BOJIOPOJIa, U3YUCHHE €T0 47
CBOWCTB» -
Bona 12.12.2023
OU3NYECKUe U XUMUIECKHE bubmmorexa [OK
N 15.12.2023 https://m.edsoo.ru/ff0
CBOICTBA BOJIBI
7a
Bona kak pactBopUTEI®.
Hachbimmenssie 1 HEHACHITIICHHBIE bubmorexa TIOK
m 19.12.2023 https://m.edsoo.ru/ff0
pactBopbl. MaccoBas 10 40
BEIIECTBA B pacTBOpE o
MaccoBast 105151 paCTBOPEHHOTO 22.12.2023



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

BEIECTBA

[TpakTuyeckas padora Ne 5 o
teme «lIpuroToBieHne pacTBOpoB

but6mmoreka [JOK

. . . . 26.12.2023 https://m.edsoo.ru/ff0
C ompenenEHHON MacCOBOM J0IeH ba
PacTBOPEHHOTO BEWIECTBAY» T
bubnuoreka [IOK
HosToperme u 0bobmenne 29.12.2023 https://m.edsoo.ru/ff0
"Kucnopon, Bonopoa, Bona o4
but6mmoreka [JOK
02
Konpomsnas padora Ne2 mo Tewme 09.01.2024 https://m.edsoo.ru/ff0
«Kucnopoa. Bogopoxn. Boga» 4
Mons. MonspHas Mmacca 12.01.2024
BeraucieHus mo XuMH4eCKuM bubnnorexa LIOK
16.01.2024 https://m.edsoo.ru/ff0
ypaBHEHUSAM
a0
. N bubmuorexa [JOK
Monapretii 005Em rasos. 3axon 19.01.2024 https://m.edsoo.ru/ff0
ABoraapo
2e
Brorancierns 00EMOB Ta30B 10
ABHCHUIO PEaKIIMU HAa OCHOBE buGnnorexa LIOK
P "p H N 23.01.2024 https://m.edsoo.ru/ff0
3aKOHA 00BEMHBIX OTHOIICHUH 08
razoB o
OKcuapl: cocTaB, KiaccuuKaIus, 26.01.2024 bubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d664e

4e

I'unpoxcuapsl. OcHOBaHUS

30.01.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0

ca

[TomrydyeHue u XuMU4ecKue
CBOMCTBA OCHOBaHUH

06.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ca

AMdoTepHbIE OKCUIBI,
THJIPOKCHIBI

09.02.2024

bu6nuoreka [JOK
https://m.edsoo.ru/ff0
e2

KwucmoTsl: cocTas,
Kiaccuukanus, HOMEHKIIaTypa

13.02.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0
2

ITonmyuyenue u XuMHU4ECKUE
CBOMCTBA KUCJIOT

16.02.2024

but6mmoreka [{OK
https://m.edsoo.ru/ff0
2

Conu (cpennue): HOMEHKIIATypa,
CrocoObl OJTyUYeHus,
XMMHYECKHUE CBOMCTBA

20.02.2024

bu6nmoreka [IOK
https://m.eds00.ru/00;
474

CaoiicTBa coneit

23.02.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0
4de

['eneTnueckas CBA3b MEXAY
KJIACCaMU HEOPraHUYECKUX
COEeIMHEHUN

27.02.2024

bubmuorexa [JOK
https://m.edsoo.ru/00
50



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

[TpakTuueckas padorta Ne 6.
Pemenne sxcriepuMeHTaTbHBIX

bubnuoreka [JOK

3amad 1o teMe « OCHOBHBIE 01.03.2024 https://m.eds00.ru/00.
KJIACChl HEOPTAHUYECKUX b7c
COeUHECHUMN
Kontponbnas padota Ne3 no teme bubimoreka [JOK
"OCHOBHBIE KJIACCHI 05.03.2024 https://m.eds00.ru/00.
HEOPraHWYECKUX COCAMHEHUN" la
IlepBble TONBITKU
KJIACCU(PUKAIINY XUMHISCKUX Bubmorexa ITOK
I 08.03.2024 https://m.edso0.ru/00.
anemeHTOB. [IoHsATHE O rpynmax £
CXOJHBIX DJIEMEHTOB o
[lepuoanueckuii 3aKOH U
Ilepnommueckas cucrtemMa Enbmorexa ITOK
PHOA 12.03.2024 https://m.eds00.ru/00.
XUMHUYECKHX 3y1eMeHToB [[. 1. e
MenzesneeBa B
bubnuoreka [JOK
[Tepuonpl, rpynibl, TOATPYIIITHI 15.03.2024 https://m.eds00.ru/00.
2c
Ctpoenne aromoB. CocTas Bubmorexa ITOK
p ’ 19.03.2024 https://m.eds00.ru/00.
aTOMHBIX saep. M3otomnbl 4
CrpoeHnue 3JIeKTPOHHBIX bubnmoreka [JOK
000JI0YEK aTOMOB DJIEMEHTOB 22.03.2024 https://m.eds00.ru/00.

[Tepnonnueckou cucremsr /1. U.

be


https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

Meupeneena

XapakTepuCcTUKa XUMHUYECKOIO
AJIEMEHTA 10 €r0 MOJIOKEHUIO B
[Tepnoguueckoii cucreme /1. .
Menneneena

22.03.2024

but6mmoreka [JOK
https://m.eds00.ru/00;

24

3nauenue [lepuonnyeckoro
3aKOHAa I pa3BUTHUS HAYKU U
npaktuku. /. . MenneneeB —
Y4E€HBIN, IEAror 1 rpak1aHuH

02.04.2024

but6mmoreka [IOK
https://m.eds00.ru/00;

6e

O00011eHNe U CUCTEMATU3ALMS
3HAHUMI

05.04.2024

bubmmorexa [JOK
https://m.edso0.ru/00

b2

DNIEeKTPOOTPULIATETLHOCTh
ATOMOB XMMHYECKHUX JIEMEHTOB

09.04.2024

but6mmoreka [JOK
https://m.eds00.ru/00;

b8

Buasl xumuueckoil cBA3b

12.04.2024

bubmmoreka [IOK
https://m.edsoo.ru/00

b8

HNonnas xuMmuueckas CBI3b

16.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/00.

34

CrerneHp OKHUCIICHUA

19.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/00.

28

OKHUCIIUTENRHO-

23.04.2024

but6mmoreka [{JOK


https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

BOCCTAHOBUTCIIbHBIC PCAKIITUN

https://m.edsoo.ru/00
076

OKHUCIIUTENBHO-

bubnuoreka [JOK

26.04.2024 https://m.edso00.ru/00.
BOCCTAHOBUTEJIBHBIC PEAKITUU 076
O06o01IeHre U cucTeMaTu3aIus bubmmorexa [TOK
HUI & 30.04.2024 https://m.eds00.ru/00.
3HAHUH
b2
Kontponbnas pabota Ne4 o teme bubnmoreka [JOK
«Ctpoenne atoMa. XuUMHUYECKas 03.05.2024 https://m.edso0.ru/00.
CBSI3b» 486
. but6mmoreka [JOK
P . 0606
CSEPBHBIN YPOIK. L0 111 crme 07.05.2024 https://m.eds00.ru/00.
cHUCTEeMaTH3aIus 3HAaHUI
33¢c
. bubnuorexa [JOK
P . 06006
C3CPBHEIT YPOK © ?leHHe 1 14.05.2024 https://m.eds00.ru/00.
cHUCTeMaTH3aIus 3HAaHUI b2
. bu6nunoreka [IOK
P . 06006
C3CPBHRIM YPOK © ?leHHe 1 17.05.2024 https://m.edsoo.ru/ff0
cHUCTeMaTH3aIus 3HAaHUI 6
but6mmoreka [JOK
Htorosas KOHTpoJbHAs paboTa 21.05.2024 https://m.eds00.ru/00.
076
AHanM3 UTOrOBOM KOHTPOJIHHOU 24.05.2024 bubnmoreka [JOK

paboThI

https://m.edsoo.ru/00



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

076

OBUIEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

68



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

9 KUIACC

Ne KounyecTBO yacoB DJIeKTPOHHBIE
! Tema ypoka KounTtposbHbie IIpakTHyeckue Aara mupponsre
/ Bcero H3y4YeHHUS o0pa3oBaTe/bHbIE
I padoThI padoThI pecypesr
[ToBTOpenue.llepuoanueck
nii 3aKkoH. [lepuonnueckas bubmuorexa [JOK
CUCTEMa XUMUYECKUX 1 05.09.2023 https://m.edsoo.ru/00ac
anemeHToB /I. 1. €
Menpeneena
[ToBTropenue.Knaccuduxar bubnuorexa [JOK
Us ¥ HOMEHKJIaTypa 1 07.09.2023 https://m.edsoo.ru/00ac
HEOPraHWYECKUX BEIIECTB 2
Kontponbnast pabora Nel
o TeMe «IloBTopenue u
yriayOsieHue 3HaHu| 1 1 12.09.2023
OCHOBHBIX Pa3/IeNIOB Kypca
8 kacca»
Knaccudukanus bubnmorexa [JOK
XUMUYECKHUX PEAKIIUN 1O 1 14.09.2023 https://m.edsoo0.ru/00ac
pa3IMYHBIM MPU3HAKAM 0
OKHCIIUTEIBHO- | 19.09.2023 bu6mmorexa [JOK
BOCCTaHOBUTEIILHBIE https://m.edsoo.ru/00ac



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade

peakuun

¢}

6 TennoBoit a¢ ekt 21.09.2023
Pemnrenue 3anau
7 "Tepmoxummuyeckue 26.09.2023
ypaBHeHUs"
ITonsTHE O CKOpOCTH
XUMHYECKON peaKiuu bubmorera [IOK
8 P ' 28.09.2023 | https:/m.edsoo.ru/00a
[ToHsiTHE O TOMOTEHHBIX U .
reTepOreHHBIX PEeaKIMIX B
[TpakTuyeckast padora Ne 1.
«3yueHne BIUSHUS bubanoreka IIOK
9 YCIIOBUM MPOBEACHUSA 03.10.2023 https://m.edsoo.ru/00ac
XUMHUYECKUX PEAKIUi Ha €€ a
CKOPOCTb»
OObpatumbie 1 bubnnorexa [JOK
10 | HeoOpaTUMBIE peaKIu. 05.10.2023 https://m.edsoo.ru/00ac
XHAMHUYECKOE PAaBHOBECHE. c
Teopus
AJIEKTPOJIUTUYECKOMN bubmorexa [IOK
11 p 10.10.2023 https://m.edsoo.ru/00ac
nuccouuanuu. CHUIIbHbIE U 9
ci1a0ble AIEKTPOJIUTHI a
Teopus bubnuorexa [HOK
12 | 21IeKTpOIUTHYECKON 12.10.2023 https://m.edso0.ru/00ac

nuccoranuu. CUIbHBIE U

8


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

ci1abble AIEKTPOJIUTHI

HNounbie ypaBHEHUSA

bu6mmorexa [JOK

13 . 17.10.2023 https://m.edsoo.ru/00ac

peakmuit g

HWonnrle ypaBHEeHUS Bubmaorexa IJOK
14 . yp 19.10.2023 https://m.edsoo.ru/00ac

peakuuit g

ITonsTue o ruaponnse bubmorexa LOK
15 . AP 24.10.2023 https://m.edsoo.ru/00ac

colen

4

[TonsaTHe o ruapoIn3e bubmiorexa [IOK
16 . AP 26.10.2023 https://m.edsoo.ru/00ac

colen

4

[TpakTuyeckas padora Ne 2

o teMe «CBOMCTBa Br6mmoreka OK
17 . . 07.11.2023 https://m.edsoo.ru/00ac

KHCJIOT, OCHOBaHHM , COJIEH 2

KakK 3JIEKTPOJINTOBY» B

Konrponbnas padora Ne2

10 TEME

«DIIeKTpOIUTHYECKAS Br6mmoteka OK
18 p 09.11.2023 https://m.edsoo.ru/00ac

IIUCCOLIMALINL. 0

XHAMHMYECKUE PEAKIUU B B

pacTBopax»
19 OO01mas xapakTepucTuKa 14.11.2023 bubnnorexa [JOK

rajJJoreHoB. XMMHUYECKUE

https://m.edsoo.ru/00a¢



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

CBOMCTBA Ha IPUMEHEHNE
raJIOTeHOB

2

Xiop. X¥UMHUYECKUE

bu6mmoreka [IOK

20 | cBoiicTBa Ha mpUMepe 16.11.2023 https://m.edsoo.ru/00ac

XJiopa 2

Xnoposogopoa. CosnsHast

KI/ICJfOTa xniuqecxne bubmorexa HOK
21 L 21.11.2023 https://m.edsoo.ru/00ac

CBOWCTBA, MOJTyYCHUE, 4

IIPUMEHEHHE B

Xnoposogopona. ConsHas

KI/ICJ‘f)OTa xnlimqecxne bubmorexa HOK
22 L 23.11.2023 https://m.edsoo.ru/00ac

CBOICTBa, MOJy4YCHUE, 4

IIPUMEHEHHE B

[TpakTrueckas padora Ne3 bu6morexa [JOK
23 | '"Ilomy4yeHwue CONSIHON 28.11.2023 https://m.edsoo.ru/00ac

KHUCJIOTHI" 2

OO01mas xapakTepucTuKa bubmorexa HOK
24 B p P 30.11.2023 https://m.edsoo.ru/00ac

aneMeHTOB VIA-rpynmbl .

AnnoTtponHsie

MOU(UKAIIY CEPBI. bubnuoreka [IOK
25 Haxoxnenue cepol u eé 05.12.2023 https://m.edsoo.ru/00ac

COCMHEHHI B IPUPOJIC.
XUMHUYECKHE CBOMCTBA

a


https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

cepsl

CepoBoiopo, CTpOCHUE,

bu6mmoreka [IOK

26 | ¢usnueckue U XUMUYECKHE 07.12.2023 https://m.edsoo.ru/00ac
CBOMCTBA 2
Oxcunpl cepol. CepHas
KHCTOTa, GU3NYECKUE U bubmorexa HOK
27 ’ . 12.12.2023 https://m.edsoo.ru/00ac
XUMHYECKHUE CBOICTBA, g
MIPUMEHCHUE
[TpakTrueckas padora Ned
og | Femerne 14.12.2023
AKCIIEPUMEHTATBHBIX
3anay"
[IpoMexxkyTouHas UTOroBas
29 aTTecTamus B hopme 19.12.2023
KOHTPOJIbHON paboThINe3
OOm1ast xapaKTepUCTHKA
3JIEMEHTOB VA-prHHBI. Bubnuoteka 1HOK
30 | AB3or, pacnpocTpaHEHHE B 21.12.2023 https://m.edsoo.ru/00ac
npupone, Gpuznyeckue u 6
XUMHYECKHE CBONCTBA
AMMHak, ero pusnvecKue bu6mmorexa [JOK
31 Y XMMHYECKHE CBOICTBA, 26.12.2023 https://m.edsoo.ru/00ac
MOJTy4YeHUe U IPUMEHEHHE 4
32 | Ilpaktuueckas pabora Ne 3 29.12.2023 bu6mmorexa [JOK


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

no teme «I[lomydyenue
aMMHaKa, U3yuyeHHUe ero
CBOWCTBY

https://m.edsoo.ru/00ac
0

bub6muoreka [IOK
33 Coim aMMOHUA 09.01.2024 https://m.edsoo.ru/00ac
8
A30THas KuciorTa, eé bu6mmoreka [IOK
34 | Qusudeckue u XUMHUYECKHE 11.01.2024 https://m.edso0.ru/00ac
CBOICTBa 6
CoiH a30THOM KHUCIOTBI Bubmzorexa LIOK
35 ’ 16.01.2024 https://m.edsoo.ru/00ac
A3oTHBIE y100OpEeHUs 2
dDocbhop. Oxcun docdopa
(V) EI) (bIZ)C(bo Hlallf) KI/I?J‘I(E[& buGmorera [JOK
36 P . 18.01.2024 https://m.eds0o.ru/00ac
(bu3HYECKHEe U XUMUYECKUE .
CBOICTBa, MOJIy4YEeHUE B
dochop. Oxcun dpochopa
(V) SI) (br())cq)o leltf) KI/I(CbJ'I(E[a bubmorera [JOK
37 P : 23.01.2024 | https://m.edsoo.ru/00ac
(bu3HYECKre U XUMUYECKUE .
CBOWCTBA, MOJyYCHHE -
Yraepon,
acupoCTpaHEHUE B Bubmzorexa HOK
3g | Pactpocip 25.01.2024 | https://m.edsoo.ru/00ac

npupoje, Gu3nIecKue u
XHUMUYECKHE CBOWCTBA

Y


https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

VYraepon,
pacrnpocTpaHeHHE B

bu6mmorexka [JOK

39 30.01.2024 https://m.edsoo.ru/00ac

npupoje, Gu3nIecKue u .

XUMHYECKHE CBOMCTBA

Oxcunpl yriaepoaa, ux

¢buznyecKkrue 1 XuMHYeCKue bubnuorexa [IOK
40 | cBoiicTBa. DKOJOTUYECKHE 01.02.2024 https://m.edsoo.ru/00ac

po0JIeMBbI, CBSI3aHHBIC C e

okcugoM yriepoaa (IV)

YronbHas KUCIIOTA U €€ bubmmorera [TOK
41 06.02.2024 https://m.edso0o.ru/00a¢

COJIH

c

[TpakTudeckas padora Ne 6

o teme "[lonyuenue bubnnorexa [JOK
42 YTJIEKUCIIOTO Ta3a. 08.02.2024 https://m.edsoo.ru/00as

KauectBenHnas peakuus Ha ¢

KapOoHaT-HOH"

Kpemii u ero bubmuoreka [JOK
43 13.02.2024 https://m.edsoo.ru/00ac

COCAUHEHHUS .
44 | Obobueitne . 15.02.2024

CUCTEMaTH3aIUs 3HAHUH
45 | OQbobmeitne 20.02.2024

CUCTCMaTu3anusa 3HAHUM



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

OO6mrast XxapakTepucTuKa
XAMHYECKHUX DIIEMEHTOB —
MeTaI0B. MeTamndyeckas

bu6mmorexa [JOK

46 CBS3b U METAJLUIMYECKAS 22.02.2024 https://m.edsoo.ru/00ac

KpUCTAITIMYECKasl pEIIéTKa. €

dusnueckue cBOUCTBA

METAJIJIOB

XHUMHYECKHEe CBOMCTBA

METALIOR bub6aunoreka [IOK
47 ' . 27.02.2024 https://m.edsoo.ru/00a¢

DAEKTPOXUMHUECKUN PsiT 6

HaNpsHKEHUNA METAJIOB B

Haxoxxnenue MeTalyioB B

npupoae.Oor1me cnocoObl Bubmiorexa LIOK
48 pupoze. 29.02.2024 https://m.edsoo.ru/00ac

MOJTy4YEHHUs] METAIIJIOB. p

OnexTponus a

bu6mmoreka [IOK
49 IemouHble METAILIBI 05.03.2024 https://m.edsoo.ru/00as
2

OKCHUIBI U THAPOKCUIBI Brbmmorexa OK
50 P 07.03.2024 https://m.edsoo.ru/00as

HATpUS U KaTus 5

[IlenoyHO3eMENBHBIE bubnuorexa [JOK
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumus, 8 knacc/ Pymurtuc I'.E., ®enpaman @.I°., AkimonepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»
* Xumus, 9 knacc/ Pynsurtuc I'.E., ®enpaman @.I'., AKinonepHoe

obmectBo «M3narenscTBO «IIpocBeiieHne»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETU UHTEPHET
https://chemege.ru/

https://chem-oge.sdamgia.ru/



