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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O 0OI1IEro 00pa30BaHus COCTaBIICHA
HAa OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOU
porpaMMbl OCHOBHOTO 00mIero obpasoBanus, npenacrasieHusix B ®I'OC OO0, a
Takke Ha OCHOBE (eaepaiabHON pabouell MporpaMMbl BOCHHUTAHHUA U C Y4ETOM
KOHIIETIIIMK TpenojaBaHusi y4eOHOro mnpeaMera «XuMHUsS» B 00pa30oBaTeIbHBIX
opranu3anusax Poccurickonn denepanuu.

[IporpaMmma mo xumuu Aa€T TPEACTABICHHE O UENSAX, OOIIEeH CTpaTeruu
oOyueHus, BOCIUTAHMS U Pa3BUTHs O0YYAIOIINXCS CPECTBAMHU yueOHOTO TpeaMeTa,
yCTaHABJIMBAET O00s3aTelIbHOE MPEAMETHOE  COJAEpXKaHUEe, TMpeaycMaTpuBaeT
pacrpeneneHue €ro o KilaccaM M CTPYKTYpUPOBaHUE MO pas3ienaM W TeMam
OporpaMMbl MO XHMHH, ONPEAEISET KOJWYECTBEHHbIE W  KAYECTBEHHBIC
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh H3yYEHUS
XUMHUHU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTMKH Y4eOHOIO
IpoLecca, BO3PACTHBIX OCOOEHHOCTEN OOy4aroluXxcs, ONpeAesieT BO3MOXKHOCTU
npeaMera i peanu3aluyd  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEr0 00pa30oBaHMs, a TAKXKE
TpeOOBaHMI K pe3yibTaTaM 00y4eHUs XUMHUU HAa YPOBHE L€ U3yyeHus npeaMera
U OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIbHOW JE€ATEIBHOCTH OOYy4Yaromerocs o
OCBOEHUIO yU4E€OHOIO COJIEP KAHUA.

3HaHWE XHUMHU CIY>)KMUT OCHOBOM i (OPMHUPOBAHHUS MHPOBO33PEHUSA
oOy4aronierocs, €ro nNpeAcTaBiIeHU 0 MaTePUAIbHOM €UHCTBE MHUPA, BaXKHYIO POJIb
UTPalOT GOpMUPYEMBbIE XUMHUEN NPEICTABICHUS O B3aMMOIIPEBPAIICHUSX SHEPTUH U
00 DBOJIOLMHU BEIIECTB B MPUPOAE, O MYyTIX PELEHUs TOOAIbHBIX MpodiieM
YCTOWUYHMBOI'O PAa3BUTHs YEJIOBEUECTBA — CBHIPHEBOW, DHEPIEeTUYECKOM, MUILIEBOM U
HKOJIOTMUYECKOI 0e30nmacHOCTH, MPoOJIEM 3ApaBOOXPAHEHUS.

N3yuyenne xumun:

CIOCOOCTBYET peasin3aliii BOZMOXKHOCTEH JIJIsl CaMOpPa3BUTUS U POPMUPOBAHUS
KYJbTYpbI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHAIBHON rPpaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIILICHUS U TBOPYECKUX CIOCOOHOCTEN
oOy4Jaronuxcsi, HABBIKOB UX  CaMOCTOSITENIbHOM  y4yeOHOW  JesTEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MOBCETHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CHeUM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHN €CTECTBEHHO--HAYYHOI IPaMOTHOCTH 00YyYaroLUXCsl;



crocoOCTBYeT (OPMHUPOBAHHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUAM, K MPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.

JlaHHble HampaBlieHUsT B OOYYEHUHM XHMHHM OOECIEeYMBAIOTCS cHelupuKon
comepKaHUsi ~ y4eOHOro  TIpeAMeTa,  KOTOPBIM  SIBISICTCS  IMENaroTHYecKd
aJanTUPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKW XMMHH Ha OINpPEAECIEHHOM JTame e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1Iero oOpa3oBaHUsS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl ME€PBOHAYAJBHBIX TMOHSITHH XHMHH, OCHOB
HEOPraHMYEeCKOM XUMHM W  HEKOTOPBIX  OTACIBHBIX 3HAYUMBIX  ITOHATHU
OPTraHUYECKON XUMHH.

CtpykTypa cojaepxkaHUsi NPOrpaMMbl MO XUMHUU CHOPMHUPOBAHA Ha OCHOBE
CUCTEMHOro mnojaxoaa K e€ u3ydyeHuro. ConepiaHHWe CKIQJbIBAETCA U3 CHCTEMBI
MOHATUHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUUYECKOU
peakiuu. OO0e d3THU  CUCTEMBbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIMUITY
MOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akoHa /I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— IIpEeACTaBICHUM 00 JIEKTPOJUTHUECKON JUCCOIMALIUY BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS  PACCMATPUBAKOTCSA HA  OCHOBE  OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHSI K IPYrOMY, BBITIONHSS (QYHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUSI M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHS W TMOIYYECHUS H3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl IO  XUMHU  CIHOCOOCTBYET  (DOpMUPOBAHUIO
MPEJICTABIICHNUS O XUMUYECKON COCTABIISIIOIIECH HAYYHON KapTUHBI MUpPA B JIOTUKE €€
CUCTEMHOW MPHUPOIbI, [IECHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO MU METOAaM
MO3HaHMS B Hayke. M3yueHrne XuMHUM MPOUCXOIUT C IPUBIICUCHUEM 3HAHUW U3 paHEe
M3YUYCHHBIX YUEOHBIX MpeaMeToB: «OkpyKawonmi Mupy, «buonorus. 5—7 kiacco» u
«@u3uka. 7 Knace».

[Ipu M3ydeHnn XUMUU MPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUUYECKOU
HayKM Kak 00JIACTM COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUYECKON NESITEIHbHOCTH
YeJoBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTYpbl. 3ajada y4eOHOTo
MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMUUYECKUX 3HAHUN — Ba)KHEUIITUX
($akTOB, TOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJOKEHHUM, JOCTYMHBIX 0000IIeHNN
MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIICHUH K HAYYHBIM METOJIaM



MO3HAHUS MPU U3YUYEHUU BEHIECTB U XMUMHUYECKUX peakuuil, B (HOPMUPOBAHUU U
pPa3BUTUU TMO3HABATEIbHBIX YMEHUN U WX MPUMEHEHUH B y4eOHO-II03HABATEIHHON U
y4eOHO-HUCCIIEIOBATEIbCKON  JIESITEIbHOCTH, OCBOGHHUM IMpaBuUil  0€30MacHOro
oOpalieHus ¢ BEIIeCTBaMU B TOBCEAHEBHOM JKU3HU.

[Ipy m3ydyeHMH XMMHM Ha ypOBHE OCHOBHOTO OOINEro OOpa3oBaHMs Ba)XKHOE
3HaYeHHUE MPUOOPENN TaKUE 1EIH, KaK:

— (GOpMHpPOBaHHE WHTEIUIEKTyaJIbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATUIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIINUMCS YCIOBHAM KU3HU;

— HanpaBJIeHHOCTh 00YYEHUS Ha CHUCTEMAaTHUeCKOe MPHOOIeHNnEe 00yJaronuXCsl
K CaMOCTOSITENIbHOM MO3HABaTEIbHON JESITENbHOCTH, HAYYHBIM METOJaM TO3HAHUSA,
(GbOopMHUPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yCJIOBUH, CIOCOOCTBYIOUIUX MPUOOPETCHUIO 00YYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HON [EATENHHOCTH, MO3HAHHWS W CAMOMO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEpPCAJIbHOE 3HAYCHUE A
Pa3IUYHBIX BUJIOB JICSITEIIbHOCTH;

— ¢opmupoBaHue oOmeH (PYHKIMOHAIBHOW W  €CTECTBEHHO-HAYYHOMU
I'PaMOTHOCTH, B TOM YMCJI€ YMEHUN OOBACHATH U OLICHUBATh SIBJICHUS OKPY>KAIOILIETO
MUpa, UCIOJIb3YS 3HAHUS U OIBIT, MOJTYUYEHHBIC MPU U3YYECHUU XUMUH, IPUMEHSThH UX
MIPH PEIICHUH TIPOOJIeM B TIOBCETHEBHOM KU3HU U TPYAOBOH EATEIHHOCTH;

— (GopmupoBaHue y 00y4yarOUIMXCs T'yMaHUCTUUECKUX OTHOLIECHUHN, MTOHUMAaHHUS
LEHHOCTH XUMHUYECKHX 3HaHWM A BBIPAOOTKM SKOJOTMUYECKU IIeIecO00pa3HOro
MOBE/ICHUSA B OBITY U TPYIOBOU JAEATEIHLHOCTH B IEJISAX COXPAHEHHUS CBOETO 3/10POBbS
Y OKpY>Karolle NPUPOJHOMN CPENBL;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIOCOOHOCTEM K CaMOKOHTpPOJIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY IIPOQuJIs U HAMIPABICHHOCTH JIaJIbHEHUIIIET0 00yUYeHUs.
OO0111ee 4ncIo 4acoB, OTBEIEHHBIX AJIs1 U3YUYEHUSI XMMHUU HA YPOBHE OCHOBHOT'O
oOmero obpaszoBanusi, coctasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HEJICITIO)



COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHauya/ibHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumun. Ponp XuMuUM B KW3HHA YE€IOBEKa. XMMHS B CUCTEME HayK.
Tena n BemecTa. U3nyeckue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE BEILIECTB.
[lonsitTue 0 Merojax mo3HaHus B XuMHuHM. YUucteie BemectBa u cMmecu. CriocoObl
pa3/IelIeHHUs] CMECEH.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE HIeMEHThl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CHOKHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas GopMyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENbHAsE aToMHas Macca. OTHOCUTENIbHAsS
MOJIEKYJISIpHAsi Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEIUHECHHH.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMoOCBsI3p KOJMYECTBA,
MacCchl W 4YHMCJIAa CTPYKTYpHBIX €AMHMI] BewiecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTMHEHUMN.

Ou3NUeCKUEe U XUMHUYECKUE SIBJICHUA. XUMHUUECKasd PEaKuus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsS MacChl BEHIECTB. XHUMUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEAKIUN (COeTMHEHHUS, Pa3JI0KECHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJO0W, MpaBWIaMH pabOThl B JlaOopaTopuu u
npuémMamMu oOparieHusi ¢ JIabopaTOpHBIM 000PY/IOBaHHWEM, WU3YYCHHE M OIKMCaHUE
¢u3nUecKux  CBOMCTB  0Opa3llOB HEOPraHWYECKHX  BEUIECTB, HaO0JeHuE
¢u3nueckux (MIaBjJeHUE BOCKA, TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYIIKE, KUTICHUE
M KOHJEHCAlUs BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIMBAHUE MEIHOMU
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCJIOTOMN) SIBJICHUM, HaOIIOJICHUE U ONHMCAaHUE
MPU3HAKOB  MPOTEKAaHWA  XMUMHUYECKUX  peakuuid  (pas3yioxkeHue  caxapa,
B3aUMOJICUCTBUE CEPHOW KHUCIOTHI C XJIOPUIOM Oapwusi, pa3ioxKeHUue TUAPOKCHIA
meau (1) mpu HarpeBaHuu, B3auMoJeHCTBHE Jkee3a ¢ pactBopoM coiu meau (1),
U3y4YE€HHE CIOCOOOB pa3lieleHHss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHHE,
BBITIAPUBAHUE, TUCTWUIALNS, XpomaTorpadus, MPOBEACHUE OUYMUCTKH MOBAPEHHON
COJIM,  HaONIOJEHWE W  ONMCAaHUE  pPEe3yJIbTaTOB  MPOBEACHUS  ONBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHs MAacChl, CO3[aHUE MOJENIed MOJEKYI
(IIapoCTep>KHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cmech rasoB. CocrtaB Bo3nyxa. Kucnopom — sneMeHT M mpocToe
BellecTBo. HaxokaeHue Kuciopoga B mpupone, (puanyeckue MU XHUMUYECKHE
cBoiictBa (peakuuu TropeHusi). Oxcunbl. [lpumenenue kucnopona. CrocoObl



MOJTyYEHHUsI KHUCIIopoia B TabopaTopuu U MpoMbIieHHOCTH. KpyroBopot kuciopoa
B nipupoje. O30H — aJIOTpOnHAs MOAUDUKAIIIS KUCIOPOA.

TeruoBo#t 2P heKT XUMUYECKON peakiui, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U DHJIOTEPMUYECKUE peakuuu. TOIIMBO: yroib W METaH. 3arps3HEHUE BO31yXa,
YCWJICHHE MTapHUKOBOTO 3(pdekTa, pazpyieHrne 030HOBOTO CIIOS.

Boaopoa — anemeHT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B IpUPOJE,
busznueckne 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI moayueHus. KucioTsl
U COJIH.

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

Odusnyueckne CBOWCTBA BOABl. Boma kak pactBoputTenb. PacTBOpBI.
HachliieHHble ¥ HEHACHINIEHHBIE pacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BElIECTBA B PacTBOpE. XMMHYECKHE CBOMCTBa BOJbI. OCHOBaHWUSI.
Pone pacTBOpoB B IpHpoAE U B KU3HU 4YeslOBeKa. KpyroBopoT BOAbI B HPHUPOJIE.
3arpsi3HeHHE NPUPOIHBIX BOA. OXpaHa U OUYMCTKA PUPOIHBIX BOA.

Knaccudukanusa nHeoprannueckux coeauHenud. Oxcunpl. Knaccudpukanus
OKCHUJIOB:  coJieoOpa3ytomiie  (OCHOBHBIC,  KHUCJIOTHBIE, amM(dOTEepHbIE) U
HeconieoOpa3zyromue. Homenknarypa okcunoB. dusnueckue 1 XuMUUECKHE CBOWCTBA
okcuaoB. [lonydueHne OKCUI0B.

OcHoBanusa. Krnaccuukanuss OCHOBaHMIA: IMENOYM M HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknarypa ocHoBanui. Duznueckue M XUMHYECKHME CBOMCTBA
ocHoBaHui. [lomydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kuciaor. ®dusznueckue H
XMMHUYECKUE CBOMCTBA KHUCHOT. Pan axtuBHoctn wmeraimioB H. H. bekerosa.
[lony4yeHne KuUCIoT.

Comu. Homenkiarypa coneil. OU3MYECKHME W XMUMHUYECKHE CBOWCTBA COJIEH.
[Tomydyenue couei.

I'eneTnueckas CBA3b MEXAY KJIACCAMHU HEOPTraHWYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OIPEICICHUE COJACpPKAHUs KUCIOpOAAa B BO3JyXE, MOJTyUYEHHUE,
coOuWpaHue, pacro3HaBaHWE W H3YyYEHHE CBOWCTB KHUCIOpOAa, HaO0IeHHe
B3aUMOJIEUCTBHS BELIECTB C KHCIOPOAOM M YCIOBHS BOZHUKHOBEHUS U NIPEKPAILCHUS
roperust (moxapa), 03HakKOMJIeHHE ¢ oOpa3laMu OKCHUJOB M ONHMCAHHE MX CBOWCTB,
MoJIy4eHue, coOMpaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB BOAOpOAa (TOpEeHHeE),
B3auMoJielicTBue Bojoposa ¢ okcugom wmeau (Il) (Bo3MOXHO ucCHoOIb30BaHUE
BUJIEOMATEpPHAIIOB), HAOIIOJeHHe O0O0pa3loB BELIECTB KOJIMYECTBOM | MOJb,
HCCIIeIOBaHHE OCOOCHHOCTEH PacTBOPEHMS BEUIECTB C PA3IMYHON PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHOM MacCOBOW JOJIEM PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBHE BOJBI C METaUIaMu (HAaTpUEeM U KajbllieM) (BO3MOXKHO
HCIIOJIb30BAaHUE BUACOMATEPUAJIOB), MCCIEIOBaHWE O0pa3loB HEOPraHMYECKUX



BELIECTB PA3JIMYHBIX KJIACCOB, HAOMIOJEHHME H3MEHEHHS OKPAacCKH WHIUKATOPOB B
pacTBopax KHUCIOT W Iesiodeil, uzydeHue B3aumopeictBusi okcuga menu (1) ¢
pPacTBOPOM CEPHOM KHUCIOTBHI, KHCIOT € METAUIaMH, PEaKUUi HEeUTpalIn3alui,
[IOJIy4EHHE HEPACTBOPHUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METaula APYTHM M3
pacTBOpa COJIM, PEIICHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHeHIne Ki1acchl
HEOPraHUYECKUX COCTUHECHUIN.

Hepuoauyeckuin 3axkoH u Ilepuoamuyeckast cucreMa XHMHYECKHX
iemenToB JI. WN. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEJBHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[lepBble TOMBITKM KJACCU(HUKAIUU XUMUYECKHUX 3ieMeHTOB. llonsaTue o
rpynnax CXOJIHbBIX JJIEMEHTOB (IEJIOYHBIE M UICJIOYHO3EMENbHBIE METaIbI,
raJIOr€Hbl, UHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpPbIE 00pa3yloT aM(OTEPHbIE OKCUABI U
TUAPOKCHIBI.

Ilepuomnyeckuit 3akoH. Ilepuoandeckas cucreMa XMMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkoneproanas v amHHonepuoaHas ¢popmbl [lepuoanueckoit
cucteMbl xuMuudeckux dnemeHToB JI. WM. Menneneesa. Ilepuonsl u rpynimsl.
PU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTtOMHBIX sep. M3oronsl. DiekTpoHbl. CTpoeHne
ANEKTPOHHBIX ~ 000JOYEK aroMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
Ilepnogmueckonn cucremsl JI. . MenneneeBa. XapaKTepUCTHKA XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUsl paadyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 IPYyIIaM U IepUoaaM.

3nauenue Ilepnommyeckoro 3akoHa u Ilepmognyeckor CHCTEMBI XUMHYECKHUX
DJIEMEHTOB I pa3BUTHs Haykn W npaktuku. JI. M. MenngeneeB — yuéHbli u
IpaKJaHUH.

Xumunyeckass cBs3b. KoBajeHTHas (mosispHass W HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okucneHus. OKUCIUTEIBHO--BOCCTAHOBUTENBbHBIE peakinu. [Iponeccsl
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydyeHHe O00pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBHE
TUAPOKCUAA I[MHKA C pPacTBOpaMU KHCIOT M IIEJI0YEH, MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPHUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropenue, peakiMy pas3oKeHUsl, COSTUHEHU).

Mescnpeomemmnuie ceazu

Peanu3anuss MeXnpeIMETHBIX CBSI3€M NpH HM3YyYEHWH XUMUU B & Kiacce
OCYUIECTBJISIETCSl YEPE3 UCIIOJIH30BAHUE KAaK OOIIUX €CTECTBEHHO--HAYYHBIX MTOHATHH,



TaK W TIOHSATHHA, SBISIFOIIMXCS CUCTEMHBIMH JUII  OTICNBHBIX TPEJIMETOB
€CTECTBEHHO--HAyYHOTO ITUKIIA.

OOue ecTecTBEHHO--HAay4YHbIe TOHSTHS: HAY4YHbIH (pakT, rumoresa, Teopus,
3aKOH, aHaiuM3, CHUHTe3, Kilaccuukauus, TMEPUOJUYHOCTh, HAOIIO/EHHE,
IKCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPEHUE, MOJICNb, SIBJICHUC.

®dusnka: Marepus, aToM, JICKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOTIHI,
pPalMOAKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsj], BEIIECTBO, TENO, OO0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBa, a3, (PU3MYECKUe BEIIMYUHBI, CMHULIBI H3MEPEHHUS,
KOCMOC, IIJIaHeThI, 3BE3/161, COIHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJBI, MOJIE3HBIC
HCKOTIaeMbl€, TOTIUBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl OCBOEHHUSI MPOrPAMMBI  OCHOBHOTO  OONIEro
0o0pa3oBaHMs JIOCTUTAIOTCS B XOJi€¢ OOy4YeHHs XMMHH B €IMHCTBE YYEOHOW U
BOCIIUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCHUUCKUMHU
COLMOKYJIBTYPHBIMM W JIyXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU, TNPHHSATHIMU B
oOIecTBe TpaBWJIaMHd M HOPMaMd TIOBEJACHUS U CIOCOOCTBYIOT TpolleccaM
CaMOITO3HAaHUSI, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBAaTbCA  CUCTEMOW  MO3WUTHUBHBIX I[IEHHOCTHBIX  OpPUEHTALMU U
pacIIMpEHUE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOWIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAay4YHOMY HACJIEIHIO, TOHUMAHUS 3HAYEHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIJIAJIETh JIOCTOBEPHOW HH(pOpMAIUEH O
MEePEOBbIX JOCTHXKCHUSX M OTKPBITHUSAX MHPOBOM W OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

OPEACTAaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIE0BATENbCKOM, TBOPUECKOW U IPYTUX BHIAX NEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JIESITEIBHOCTH TMPU BBIMNOJIHEHUU
y4eOHBIX, TMO3HABaTEIbHBIX 3a/a4, BBITOJIHCHUH XUMHUYECKHUX DJKCIEPUMEHTOB,
CO37IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO M B3aUMOIIOMOIIN
B TIpoliecce ITON yueOHOU AEesTENbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U
MOCTYNKX CBOMX TOBApUIIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUA MOCJIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE IIPEIACTABICHUS O BEIIECTBE M XUMHUYECKOM pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU W COCTABISIONINE
OCHOBY ISl TIOHMMAaHHSI CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHON CPEAOM, O POJIM XMMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HAaBaTeJIbHbIE MOTHBBI, HANPaBJICHHBIE HA MOJYYE€HUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJIUMBbIC ISl OOBSICHEHHUS HAOI0JaeMbIX MPOILIECCOB U SIBJICHUH,
MO3HABaTEIbHOM, WH(POPMAIMOHHON W YHUTATEIbCKOW KyJIbTYypbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOH paboThl C yYeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYpPOH, JIOCTYIMHBIMA TEXHUYECKUMH CpPEJICTBaMH  HMH(GOPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyYeHHI0O ¥ TIO3HAHMIO, JIOOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOSKTHOHN U UCCIIEIOBATEILCKON e TEIILHOCTH,
K OCO3HaHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS OOYUYCHUS B JaTbHEHUIIIEM;

4) dpopmMupoBaHHSs KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH XKM3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 >KM3HH, OCO3HAHHWE TIOCICICTBUNA W HEMPHITHE
BPEIHBIX  MpHUBBIUEK  (YMOTpEONCHUS  aJKOTOJIs, HApPKOTHKOB,  KYPCHHS),
HEOOXOJAMMOCTH  COOJIOJEHUS TPpaBWwI OE30MacHOCTH TIpW  OOpamieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY H3YYEeHHIO mpodeccuil U TpyAa pa3iIudHOro poja,
yBaXEHUE K TPYAY U pe3ysibTaTaM TPYJIOBOM JIEATETbHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS TPEIMETHBIX 3HAHWH 110 XUMHH, OCO3HAHHBIA BBIOOP WHIWBHUIYATHHOM
TPACKTOPHH TIPOJOJDKEHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEHIHOU
Mpo(EeCCUOHATIEHON JIEATETbHOCTH U Pa3BUTHSA HEOOXOJIUMBIX YMEHUH, TOTOBHOCTh
a/IalTHPOBATHCA B MPO(HEeCCHOHABHOM Ccpesie;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUS:

AKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UCTOYHHKY JKH3HU
Ha 3emJie, OCHOBE €€ CyYIIEeCTBOBAHMs, MOHMMAHUE IIEHHOCTU 370pOBOTO U
O0e3zomacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHWE IICHHOCTH COOJIOICHUS
mpaBujl 0€30MacHOTO MOBEACHUSI P Pad0Te ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIlUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JFOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMmble MpPU U3YYCHUH XUMUH, IS
pelIeHUsl 3a7a4, CBSA3aHHBIX C OKPYXKAIOLIEW NPUPOAHOM CPENOM, ISl MOBBILICHUS
YPOBHSI ~ DKOJIOTHYECKOW  KYyJbTYpbl, OCO3HAHHUS  TJIOOQIBHOTO  XapakTepa
DKOJOTHYCCKUX TPOOJIEeM W TyTed WX PEIICHUS IOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAThCS MM B TIO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX PE3YNBTATOB  BBIACISAIOT 3HAYMMBIC IS
(dbopMHUpPOBaHUS MUPOBO33pEHUS OOIIEHAYYHBIC MOHATHS (3aKOH, TCOPHS, MPUHIINII,
runore3a, (axkT, CcUCTeMa, TPOIECC, OKCIEPUMEHT U JIPyroe.), KOTOphIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHMHA M3 JTHUX MPEAMETOB (HOPMHPOBATH TPEIACTABICHUE O IEIOCTHOU
HAay4YHOW KapTHHE MHUpa, U YHUBEpCaIbHBbIC YUCOHBIC NEWCTBHS (TI03HABATEIbHEIC,



KOMMYHUKATHUBHBIC, PETYJISATHBHBIC), KOTOpbIE OOECrmeunuBarOT (hopmMupoBaHme
FOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBJICHUIO Y4YEOHOI
JIEATSIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUHU
3HAHUW: PACKPHIBATh CMBICI XUMUYECKUX TMOHSITUM (BBIACHATh UX XapaKTEpPHbIC
IPU3HAKU, YCTAaHABIMBATh B3aMMOCBSA3b C JPYTUMH IOHATHSMHU), HCIIOJIH30BATh
MOHATHS JIJI1 OOBSICHEHUsI OTJEIbHBIX (PAaKTOB M SIBJICHUN, BHIOMpATh OCHOBAHUS U
KpUTEPUHU ISl KIAaCCU(UKAIIMM XUMHUYECKUX BEIIECTB W XUMHUYECKHX PEaKIIHi,
yCTaHABIMBATh TPUYUHHO-CJICICTBCHHBIE CBSI3M MEXAY OOBEKTaMH W3YYCHHUS,
CTPOHTH JIOTUYECKHE PaCCyXIACHUSA (MHIAYKTHUBHBIC, NCITYKTHBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHHUE TIPUMEHATh B TIpOIeCCe TIO3HAHUS TOHATUS (TIPEAMETHBIE U
METanpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIEC) MOJICTH, UCIOJIb3yEMbI€ B XHMUH,
peoOpa3oBbIBATh IMIUPOKO MPUMEHSIEMbIE B XMMHUU MOJICJIbHBIC TPEACTABICHUS —
XUMHUYECKUH 3HAaK (CMMBOJ DJJIEMEHTa), XUMHUUYecKas (opMylia U ypaBHEHHE
XUMHUYECKON peakIuu — IpHU pelleHUH y4eOHO-IO03HABaTENbHBIX 3a7ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBIABIATE U XapaKTEPU30BaTh CYIECTBEHHBIC
MPU3HAKU U3Y4aEMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHYECKUX PEaKIIUH,
BBIABJISATH  OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CICICTBEHHbIE  CBS3U U
MIPOTHUBOPEYMS B U3YUAEMBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ncciiegoBarebCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS, & TaK)KE B KQU€CTBE OCHOBBI JJisi (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

NpUOOpPETeHHE OIbITa 110 IUIAHUPOBAHWIO, OPTraHM3allUd W IPOBEICHHIO
VUCHUYECKUX OKCIICPUMEHTOB, yMEHHWE HaOMIoJaTh 3a XOJOM IIpoIrlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoOBaTh OOOOIICHUS U
BBIBOJIBI 10 PE3YJIbTATAM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUET O
MpoJieJIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, AaHAJW3UPOBATH W MHTEPHPETHUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, MOJYyYaeMyl M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAS IUTEpaTypa XUMUUYECKOTO COJIepKaHusl, CIIPABOYHBIC TTOCOOUSI,
pecypcsl MHTepHETa), KPpUTUUYECKH OLEHUBATh MPOTUBOPEUMBYIO U HEOCTOBEPHYIO
uH(pOpMaITHIO;

YMEHUE TPUMEHSTh Pa3IMUuHbICE METOAbl M 3alpoChl MPU TOUCKE U OTOOpE
vHpOpMAIlMu U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX ISl BBIMOJHEHHUS



y4eOHBIX M MO3HABATEIbHBIX 3a7[a4 OMPEACIEHHOTO THUIA, TPUOOpPETEHHE OMbITa B
o0jacTd  HMCMONB30BaHUS  WMH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJbTYPOW AKTHUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMAIbHYIO (DOopMy mpeacTaBieHus MHOpMauu U
WUIIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOXKHBIMA CXE€MaMH, JuarpaMMami,
apyrumu opmMamu rpaduku U UX KOMOWHAIUSIMU;

YMEHHE UCMHOJb30BaTh W  aHANU3UpOBaTh B  TMpolecce yduyeOHOU W
UCCJIEIOBATENBLCKON JIEATETbHOCTH MHGOPMAIIMI0 O BIUSHUU TMPOMBIIIICHHOCTH,
CEJILCKOr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPEBI.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe NeCTBHSA:

YMEHHS 3aJlaBaTh BONPOCHI (B X0Jie Auasora u (Win) IMCKYCCUU) MO CYIIECTBY
oOcyxmaemMoil  Tembl, (HOPMYJIUPOBAThH CBOM  NPEIJOKEHHUS  OTHOCUTEIBHO
BBIIIOJIHEHHUS IIPEUIOKEHHOM 3a1a4H;

YMEHUS  NPEACTaBIATh  IOJYYEHHBIE  PE3YJbTAaThl  I[103HABATEIbHOU
JEeSTENBbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; JAENaTh MPE3ECHTALUIO PE3YJIHTATOB
BBITIOJTHEHUSI XMMHUYECKOTO JKCIEepUMEHTa (1abopaTOpHOrO OMbITa, Ja00opaToOpHOM
paboThI IO UCCIIENOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IIPOEKTA);

YMEHHUSI y4e€OHOro COTpyIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MTO3HABATEJIbHOM U UCCIEI0BATEIbCKON NEATEIBHOCTH MPU PEIICHUH BO3HUKAOIINX
npoOjieM Ha OCHOBE Yyuéra OOIIUX HWHTEPECOB M COIJIACOBAHMS TO3UIIMMA
(oOcyxieHns, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IUITYPMBD», KOOPAHHALINS COBMECTHBIX
JEUCTBUM, ONpeselieHne KPUTEPUEB IO OLEHKE KayecTBa BBINOJIHEHHON pabOThHl U
Ipyrue).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHUE CAMOCTOSITENBHO OMNPEAENsITh UEIN ACATENbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIMPOBATbH U MpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesITeIbHOCTh, BbIOMpaTh Hambosee d(PPEeKTUBHBIC CMOCOOBI PEIICHUS YYEOHBIX U
[IO3HABATEJIbHBIX  3aJa4, CaMOCTOATEIBHO COCTABJIATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIA  QJNTOPUTM  JEHUCTBUM TIPU BBITOJIHEHUWU 33JaHUM C y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUI 00 HM3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33IaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX PE3yJNbTAaTOB IO OCBOCHHUIO  0O0S3aTEIBHOIO
collepKaHMsl, YCTAHOBJIEHHOTO JaHHOW deaepanbHOi pabouell mporpammoi,
BBIJICTISIIOT: OCBOEHHBbIE OOYYaIOIIUMUCS Hay4dHbIE 3HAHMS, YMEHHS U CIIOCOOBI
nercTBUl, crienmnpuIecKue NI MPEeIMETHON 00aCTH « XUMHS, BUIBI ICSITCIHHOCTH
MO0 TIOJYYEHHIO HOBOTO 3HAHMS, €ro HWHTEpPHpeTaluH, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIUSIX.



K xonity oOydenus B 8 kjiacce mpeIMeTHBIE PE3yIbTaThl HA 6A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

e PaCKpbIBaThb CMBICJ OCHOBHBIX XHWMHMYECKHX TMOHSTUH: aToM, MOJIEKya,
XUMUYECKUN DBJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOAHOPOJHAS), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M
MOJIEKYJIIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JISI XUMHUYECKOIO 3JEMEHTa B COCIMHEHHH, MOJSIPHBIA OOBEM,
OKCHJl, KHUCJIOTa, OCHOBaHHUE, COJIb, AJIEKTPOOTPUIIATEIBHOCTh, CTEIMEHb
OKHUCJICHUS, XMUMHUYECKas peaklus, KiacCu(UKaUs peakluil: peakuuu
COEIMHEHHSI, PEAKLIMH PA3JIOKEHUSI, PEAKIIMK 3aMEIICHUS, pEaKIIM 0OMEHa,
DK30- M DHIAOTCPMUYECKHE PEAKIINH, TEIIOBOW 3(h(dEKT peakmuu, Sapo
aToma, SJIEKTPOHHBIA CJOM aroMa, aTOMHas OpOUTalb, pagUyC aTroMma,
XUMUYECKasl CBsI3b, MOJISIpHAsT M HEMOJspHas KOBAJCHTHAs CBSI3b, MOHHAs
CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MacCOBas J10JIs BEIIeCTBa (MPOICHTHAs
KOHLIEHTpalusi) B pacTBOPE;

e IUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUUYECKHUX IMOHATHHA ¥ MTPUMEHSTH
ATHU TIOHSTHS TIPU ONTUCAHUU BELIECTB U UX MPEBpaICHU;

* ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsI COCTaBJICHUSI ()OpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e ONIPEACNIATh BAJICHTHOCTh ATOMOB 3JEMEHTOB B OHHAPHBIX COEIUHEHUSX,
CTETICHb OKUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIICKHOCTD
BEIIECTB K OMNpEACIEHHOMY KJIacCy COEIUWHEHUU 10 ¢dopMmysaMm, BHUT
XUMUYECKON CBsA3M  (KOBaJeHTHasT W HWOHHAs) B HEOPTraHUYECKHUX
COCTMHCHHUSX;

epackpbiBaTh cmbicn Ilepuoanueckoro 3akona [I. WM. Menaeneena:
JEMOHCTPUPOBATh TOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX DJIEMEHTOB OT WX mojoxkeHuss B Ilepuoamueckoii cucreme,
3aKOHOB COXPAHEHHsSI MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOraapo;

* ONKMCHIBATh U XapakTepU30BaTh TabnuuHyto popmy Ilepuogndeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHas mnoarpymnmna (A-
rpynmna)y u «mobounas mnoarpynmna (b-rpymma)», manble U OoJsblne
NEPUOJbl, COOTHOCUTH OOO3HAYEHUs, KOTOpPhIE HMEIOTCS B TaOIUIE
«Ilepuognueckass cucrema xumuueckux diemeHToB . M. MennpeneeBa» c
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XUMHYECKHUX DJIEMECHTOB
(coctaB u 3apsn sipa, 0oOIIee YMCIO JIEKTPOHOB M pacHpelesieHne UX o
AIEKTPOHHBIM CJIOSIM);



e KJIaCCU(DULIUPOBATh XUMHUYECKHE DJIEMEHThl, HEOPraHMYECKHE BEILECTBa,
XUMUYECKHE peakUuHu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B pPEaKUUU
BEILIECTB, 0 TETUIOBOMY (D (EKTY);

e XapaKTepu3oBaTh (OMHUCHIBaTh) OOIME XHUMHYECKHE CBOWCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKJas OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

 IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOIO
COCTaBa, BO3MOKHOCTH IIPOTEKAHMS XHMMHYECKHUX MpPEBpAIlCHUNA B
Pa3JIMYHBIX YCIIOBHSIX;

 BBIUUCIISATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JJeMEeHTa 10 QopMylie COETUHEHHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKON pEeaKIUH;

* [IPUMEHSTh OCHOBHBIE ONEPALMHM MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO00OIIEHUE, CHUCTEMATH3allhIo, KiacCU(pUKAIHIO,
BBISIBICHUE NPUYUHHO--CIEACTBEHHBIX CBSI3€M — JJII M3YyYEHHsS] CBOMCTB
BELIECTB M XMMHYECKUX PEAKIINM, €CTECTBEHHO-HAYYHbIE METOJIbI MIO3HAHUS
— HaOJMI0JeHNe, U3MEPEHUE, MOJIEIMPOBAHUE, SKCIIEPUMEHT (pEasIbHbIN U
MBICJICHHBIN );

e CJIENOBATh MPaBWJIAM MOJIb30BAaHUS XMMHUYECKOM MOCYI0Ml U J1ad0paTOpHbIM
o0opyoBaHMEM, a TaKKe IpaBWiaM oOOpalleHus C BEHIeCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMH IO  BBIIIOJIHEHUIO  JJAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPaHUIO0 ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJa), NPUTOTOBJICHHIO PACTBOPOB C OMpPEACIEHHON
MAacCOBOM JI0JIE PAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOAUTH
XUMHUYECKUE SKCHEPUMEHTBI [0 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TMOMOIIIBI0 MHIAUKATOPOB (JakMyc, ¢heHon(TalenH, METUIIOPaHK U

TpyTue).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/  pasjiesioB U TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
1| NporpaMMmel 0 bie padoThI ue padoThl
pecypchbl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMUs — BaKHas
00J1acTh
bu6mmoreka [IOK
©CTECTBO3HAHUS U
1.1 . 5 0 2 https://m.edso00.ru/7f4183
MPaKTUYECKON 7c
JEATCIIbHOCTH T
YyeIoBeKa
BemecTBa u bu6mmoreka [IOK
1.2 XUMUYECKHE 15 1 0 https://m.eds00.ru/7f4183
peaxuuu ic
Wroro mo paszneny 20
Paznen 2. BaxHeiiliue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB
Boznayx.
Kncn}cl)x or bubmuorexa [JOK
2.1 POA. 6 0 1 https://m.edso00.ru/7f4183
[TonsTHe 00 7c
OKCHJIax T
Bonopon.Ilonsitue bubnuoreka [IOK
2.2 0 KHCJIOTax U 8 0 1 https://m.eds00.ru/7f4183
COJIAX 7c
Bona. PacTBopbl. bubnuorexa [JOK
2.3 [TonsiTue 06 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHHUAX 7c
OCHOBHBIE KJIaCcChl bu6mmoreka [IOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCJIMHEHU 7c
Wroro mo pazneny 30

Pazpnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenpeneeBa. CtpoeHune aToMoB. XuUMu4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
Ilepuoanueckuit
3aKOH U
3.1 7
Ilepuoauueckas

CHUCTEMA

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c
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XUMHUYECKHUX
snemenTos /I. W.
Menpene-eBa.

Ctpoenue aToma

XumMmuyeckas
CBSI3b. bubmuorexa [JOK
3.2 OKHCTUTENBEHO- 8 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bubmuorexa [JOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f4183
ic
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOB I1O

[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
[TonsiTrie 0 MeTOJIaX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHH 07.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00OpaTOpUu U IPUEMBI 1 0 1 bubnuorexa [JOK
oOpartieHus ¢ 1abopaToOpHBIM 12.09.2023 @ https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CrocoObl 1 0 0 bu6mmoreka [JOK
paszeneHus cMecei 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . PHNEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmorexa [IOK
A
TOMBL I MOCIYIRE 1 0 0 21.09.2023  https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1 0 0
POCIRIC I CHOMHBIC BOMlcTTha 28.09.2023  https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
A -
TOMHOMOTICKYIBPHO® yHetme 1 0 0 03.10.2023  https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumiriecicas popmysta. Banenthocts 05.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr O bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
Monspras macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yciioBHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XVMMHYECKUE YpaBHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
HeeTBa tio yp 07.11.2023  https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3IOKECHUS bubmmorexa [JOK
! P ’ 09.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHNe U bubmorexa LHOK
B AneT: Hvl 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 Kontponbnas pabota Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 16.11.2023  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecsk razos. Cocras bub6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poAa (peattt ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
Cr1oco0BI OMYYEHHS KUCIOPOa B
23 J1adopaTopuu Zlqn OMLILHJIerHci‘TI/I bubmnorexa [IOK
patop P ’ 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM ypaBHEHUH, 9K30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormmBo (HedTh, Yroiab 1 METAH).
25 3ar }ISHGI-EI/ICq];OS ¢ a, CII0COOBI z:ro bubmmorexa [TOK
P R, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITomyuenne u coOnpanme KUCIOPOIa bubmorexa LOK
i oHp poAd, 07.12.2023 https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxnenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Boziopoaa. [Ipumenenue Bogopoaa 14.12.2023  https://m.edsoo.ru/ff0d4ddo
29 ITousTHe 0 KHCIIOTaX U COJISIX bubmmorexa [TOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopun 21.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o Teme
31 «Hpon eHUE U EO6H aHue BOJOpOJIa bubmorexa HOK
ya P AOPOAd, 26.12.2023  https://m.edsoo.ru/ff0d4f42

W3YyYEHUE ETO CBOMCTB»
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 28.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmmorexa [JOK
. Y 09.01.2024 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yDADHEHITIO peaiin 1 11.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIUKATOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennbie
37 u HI:?HaCI)IpeHHBIIe) aCTBOPBI B bubmmorexa [JOK
HICHHBIE pacTBOPAL 23.01.2024  hitps://m.edsoo.ru/ff0d5bA40
MaccoBas 105151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 25.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa [JOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnmuotexa [JOK
HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
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[TomydyeHue 1 XMMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 20.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf r[)lon )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa [TOK
N YHEHI 22.02.2024  https://m.eds00.ru/00ad9474
CBOIiCcTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnunorexa [JOK
HEOPTraHUYECKUX COCTUHECHUI 29.02.2024 = https://m.edsoo.ru/00ad9a50
49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAaHUHU 05.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTtponbHas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa LHOK
on P 06.03.2024  https://m.edsoo.ru/00ad9ela
COCAUHEHMI
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHX djIeMeHTOoB. IloHsaTHE O bubnmorexa [IOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMCHTOB
Ilepronnueckuii 3aKOH U
52 ITeproanueckast cucTeMa XUMHUYECKUX bubnnorexa [IOK
P 14.03.2024  https://m.edsoo.ru/00ada52¢c
anemenToB 1. . Menaeneena
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa [TOK
PHOBL, TPYHITHL HOATPY 19.03.2024 https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sep. M3oTombl 21.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
95 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
04.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA I10 €TI0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 09.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. . W. bubnnoreka [JOK
MenneneeB — y4€HbIi, IEAAror u 11.04.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMUYECKHUX AJIEMEHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
18.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenosipHasi XUMU4ecKast bubnnorexka [JOK
CBSI3b 25.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa HOK
30.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuorexa [IOK
peakiuu 02.05.2024  https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [OK
14.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o teme bubmuorexa [JOK
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CrtpoeHue atoma. XMMUYECKast 16.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O0o0mIIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUI 21.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
crucTeMaTu3alys 3HaHUI 23.05.2024  https://m.edsoo.ru/00ad9ch2
68 Peseprublit ypok. O6o0IIeHNE U 1 bubnnorexa [HOK
cucreMaru3anus 3HaHui 28.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienne

» Xumus, 9 kimace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3aarenbetrBo «lIpocBemienne»

tabnuupl: [lepuonuyeckas cucrema XumMuueckux snemenTos /1. 1.
MemnneneeBa, Tabnuia pacCTBOPUMOCTH, SJIEKTPOXUMHUUECKUN PsiL
HaIPsHKEHUS

METaJIOB

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -

Peanuzauus-tpedoBanuii-@I"OC-0cHOBHOTr0-00111€r0-00pa30BaHusl. -
Metoanueckoe-nocooue-mis-yuntens.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru
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