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[HOACHUTEJIbHASA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O O0I1Iero 0Opa3oBaHuUsl COCTaB/I€HA HA OCHOBE
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOI'O
obmero ob6paszoBanus, npencrasieHHbIX B ®I'OC OO0, a takke Ha OCHOBE (hernepalibHOM
paboueli mporpaMMbl BOCOUTAHUS M C y4ETOM KOHIIENLUHU IMpernojaBaHus yyeOHOro npeamera
«Xumus» B 00pa3zoBaTeIbHBIX opranu3amusax Poccuiickoit deneparuu.

[Iporpamma mo XxuMuM Ha€T TpeAcCTaBIeHHE O MLensix, olmiell crpaterun oOydyeHus,
BOCIIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPENCTBAMU YYeOHOTo IpeIMeTa, YCTaHABIMBAET
o0s13aTeNbHOE MIPEIMETHOE COJepKaHNe, IPEAYCMaTPUBACT PAcIpeie]IeHHe ero Mo KiaccaM U
CTPYKTYpPUPOBAHUE IO pa3jiejaM U TeMaM IpOrpaMMbl 10 XUMUH, ONPEEIISIEeT KOJUUYECTBEHHBIE
U KauyeCTBEHHBIE XapaKTEPUCTUKU COAEPKAHUSA, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTD
U3YYEHUS XUMHH C YYETOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JOTMKU y4yeOHOIO
Ipolecca, BO3pacCTHbIX 0COOEHHOCTENH 00y4aroUMXcs, ONpeessieT BO3MOXKHOCTH MpeaIMeTa JUIs
peanmzanuy TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TpeOOBAaHUHN K pe3ysibTaTaM 00y4eHUs! XUMUU
Ha YypOBHE IIeJeil M3ydyeHus IMpeaMeTa M OCHOBHBIX BHJAOB Y4eOHO-TIO3HABATEIbHOM
JeSITeNbHOCTU 00Y4YaroIerocs Mo OCBOCHUIO YUeOHOT 0 COJIep KaHMSL.

3HaHMe XUMHH CITYKUT OCHOBOM ISl (GOPMUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, ero
IPEACTAaBICHUN O MaTEPUATIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT POpMHUpYEMble XUMHUEH
MIPEJCTaBICHUS O B3aUMOIIPEBPAICHUAX SHEPIUH U 00 3BOJIIOLUYU BEIIECTB B IPUPOJE, O MyTIX
pelieHuss II00aNbHBIX MPOOJIeM yCTOHYMBOIO Ppa3BUTHUS UEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBON U KOJOrH4YeCcKOi 6€30MacHOCTH, TPOOIIEM 31paBOOXPAHECHHUS.

N3yuenne xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH Il caMopa3BUTUS M (OPMHPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ o011eil 1 pyHKINOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUYarOIIXCs,
HaBBIKOB  HMX  CAaMOCTOSTEIbHOW  y4eOHOW  AEATENbHOCTH, OKCIEPUMEHTANBHBIX U
UCCIIEZIOBATENLCKUX YMEHHMI, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM HKH3HHM, TaKk U B
po(hecCHOHATILHON AESITENIbHOCTH;

3HaKOMHUT CO CIEUU(UKONH HAayyHOrO MBILIUIEHUS, 3aKJIaJblBAET OCHOBBI LEJIOCTHOIO
B3IJI51/1a Ha €MHCTBO IPUPOJIbI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM 3TalloM B (pOPMUPOBAaHUU
€CTECTBEHHO-HAaYYHON rPaMOTHOCTH 00Y4aroIInXCs;

croco0cTByeT (GOPMHPOBAHUIO IIEHHOCTHOTO OTHOIIGHHS K €CTeCTBEHHO-HAyYHBIM
3HaHMUSM, K TpPUpPOJAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B SKOJOrHYECKoe 0Opa3oBaHHE
00yYaroIIMXCs.

JlanHble HampaBieHUS B OOyYEHHHM XHMHUU OOECIIEUMBAIOTCSA crenu(UKON coaep>kaHus
y4eOHOro TMpeAMeTa, KOTOPBIA SBISETCS MEAarornyeckd aJanTHPOBAHHBIM OTpPaKECHHEM
0a30BOI HAYKM XMMUHU Ha ONpeIesIEHHOM dTarne e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOro oOIIero o0pa3oBaHHs OPUEHTHUPOBAH HAa OCBOCHHE
00y4aloUMMHCSI CUCTEMBI [TEPBOHAYATIBHBIX MMOHATHH XMMHUH, OCHOB HEOPraHUYECKON XUMHH U
HEKOTOPBIX OT/AENIbHBIX 3HAUMMBIX IMOHATHI OpraHU4ecKoi XUMUHU.

CtpykTypa colepkaHusi IpOrpaMMBbl 110 XUMUU CPOPMUPOBAHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mizydeHuro. ConepikaHue CKJIaIbIBAaeTCsl U3 CHCTEMbI MOHSATHH O XHMHUYECKOM
JIEMEHTE M BEIIECTBE M CUCTEMBbl MOHATHUM O XMMHMUYecKOil peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpHO OpraHM30BaHbl IO MPHHIMILY [OCIEIOBATENBHOIO pPa3BUTHUs 3HAHMM Ha OCHOBE
TEOPETUUECKUX NPEACTABICHUI pa3HOTr0 YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO Y4€HMsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [lepuognueckoro 3axona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— Y4YEHHUsI O CTPOCHHUU aTOMa U XUMUYECKOH CBSI3U;

— IPEeACTaBIIEHUHN 00 3JEKTPOIUTUYECKON JUCCOLUAIIMHU BEIIECTB B paCTBOpax.

TeopeTnueckue 3HAHMS PAcCMaTPUBAIOTCS HAa OCHOBE SMIMPUYECKH MOJIYYEHHBIX U
OCMBICIIEHHBIX (PAKTOB, pPa3BUBAIOTCSA TIOCIENOBATENIbHO OT OJHOTO YPOBHS K JApPYromy,
BBINOJNHSS (QYHKIMH OOBSICHEHUS U IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MIPAKTUYECKOT 0 IIPUMEHEHUS U MOITY4YEHUS U3Y4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl IO XMMHHM CIIOCOOCTBYET (DOPMUPOBAHHUIO INPEACTABICHUS O
XMMHUYECKOM COCTaBJISIONICH HAy4YHOM KAapPTUHBI MHUpa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOaM MO3HaHMs B Hayke. M3ydeHue xumun
MPOMCXOAUT C TIPUBJICYEHHEM 3HAHUN U3 paHee U3YYEHHBIX YYEOHBIX IPEAMETOB!
«Oxkpyxaromuit Mup», «buonorust. 5—7 knacces» u «®dusmka. 7 kaace».

[Tpu u3yyeHnn XUMUM MPOUCXOAUT OPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON HAyKU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTHUECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOIO
U3 KOMIIOHEHTOB MHPOBOI KyJbTyphl. 3ajada y4yeOHOro IpeaMeTa COCTOMT B (hOpMUPOBaHUU
CHCTEMbl XMMUYECKMX 3HaHUM — BakHEHIIMX (akTOB, MOHSATHUI, 3aKOHOB M TEOPETUYECKUX
HOJOXKEHUH, JOCTYHMHBIX OO0OOIIEHHH MHPOBO33PEHUECKOr0 XapakTepa, $3blka HAyKH, B
HPUOOIIEHUH K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYEHHUH BEIIECTB M XUMUYECKHX PEeaKLnil, B
(opMUPOBaHMUM M Pa3BUTUM TO3HABATEJIBHBIX YMEHUH H MX MPUMEHEHUU B Yy4eOHO-
[I03HABATEJIbHOM M y4eOHO-MCCIeA0BATENbCKON eATeIbHOCTH, OCBOCHUH IPaBUJ 0€3011aCHOrO
o0pallleHus C BEIECTBAMH B IOBCEAHEBHON KU3HU.

ITpu u3yyeHUM XUMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYEHUE
puodpeIn Takue e, Kak:

— ¢opMUpOBaHNE MHTEIUIEKTYyaIbHO PAa3BUTON JTMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO,
COTPYAHMUYECTBY, CAMOCTOSITEJIbHOMY HPHHATHIO PELIEHUH, CIIOCOOHOH aJanTupoBaThesi K
OBICTPO MEHSIOIIMUMCSI YCIIOBHSM >KU3HU;

— HaIlpaBJEHHOCTb OOyYEHHUS Ha CHUCTEMATUYECKOE MpHUOOIIEHHE OO0yJaroumxces K
CaMOCTOSITEJIbHOM ~ II03HABATENbHOW  JEATENBHOCTH, HAay4YHbIM  METOJaM  I103HaHWA,
(opMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— obecrnieyeHne YCJIOBHUH, CIOCOOCTBYIOUIMX HPHOOPETEHUIO OOYy4YaIOLIMMUCS OIBbITA
Pa3sHOOOpPa3HOIl AEATENbHOCTH, MO3HAHUA M CAMOIIO3HAHUS, KIFOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHLIUI ), UMEIOINX YHUBEPCAJIbHOE 3HAUEHHE ISl Pa3JIMYHbIX BUJOB I TEIBHOCTH;

— (hopmupoBanue ob1eil GyHKIMOHATBHON U €CTeCTBEHHO-HaYy4YHOW I'PaMOTHOCTH, B TOM
qyciae YMEHUH OOBSCHATh M OLIEHUBATh SBJIEHUS OKPYXKAIOIIEro MHpA, MCIOJb3Ys 3HaHUS U
OIBIT, IOJIyYEHHbIE IIPU M3YYCHUHM XUMHUHM, NIPUMEHATh HMX IpU peIIeHUH mpoldieM B
MOBCEHEBHOM KU3HU U TPYJOBOU JIETEIIbHOCTH;

— (GopmupoBaHue y 00y4arOMUXCsl TYMaHUCTUYECKUX OTHOLICHUM, TOHUMAaHUS LIEHHOCTU
XMUMHUYECKUX 3HAHUU JJIs1 BBIPAaOOTKHM SKOJIOTMYECKU LI€JIeCO00pa3HOro IMOBENEHUsS B OBITY U
TPY/AOBOH IEATEIbHOCTU B ILIEJISIX COXPAaHEHUS CBOETO 3/I0POBbS U OKPY’KAIOLIEH MpPUPOIHOM
Cpensl;

— pa3BUTHE MOTHUBAIMH K 00yUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIE€YesIOBEUYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po(uiIs U HAIIPABJIEHHOCTH JAAJIbHEHIIEr0 00y4eHMUSL.

Oo61ee urcio 4acoB B 8 kiacce — 68 yacoB (2 yaca B HEEINIO)



COJAEP)XXAHUE OBYYEHUA

[TepBoHava/IbHBIE XUMHUECKUE TOHSITH S

IIpenmer xumuu. Ponp XuMuM B KM3HM 4YeloOBeKa. XMMHUS B CHCTEME HayK. Tema u
BemiecrBa. dusnueckue CBOWCTBAa BEIIECTB. ArperatHoe cocrosHue BeniectB. llonsartne o
MeTOo/1aX Mo3HaHus B XuMuu. Yucrteie BemecTBa U cMecu. CriocoObl pa3aeneHus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XUMHYEeCKHEe 3yeMeHThl. CHMBOIbI XUMHUYECKHX 3JIEMEHTOB.
[IpocTble 1 cioXkHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckast ¢opmyaa. BaneHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTEIbHASI MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHYECKOI'0 3JIEMEHTA B COEIMHEHHUU.

KomnuectBo Bemecrsa. Moiss. MomsspHas Macca. B3anMoOCBs3b KOJIMYECTBA, MAacChl U
qHciIa CTPYKTYPHBIX €IMHUII BenlecTBa. Pacuérel mo hopMynaM XMMHUYECKHX COEIUHEHUH.

dusnueckue M XUMUYECKHE SBJIEHUSA. XHMMHMUYECKas peakiuss U €€ INpU3HaKU. 3aKOH
COXpaHEHUsI MacChl BELIECTB. XMMHUUYEeCKHe ypaBHeHMs. Knaccudukanus XMMHYECKUX peakiui
(coenuHeHus, pa3IoKeHus, 3aMeleHNs, 0OMeHa).

Xumuueckuui SKcnepumenm.

3HAKOMCTBO C XMMHYECKOH MOCyJ0H, NnpaBwiaMu paboThl B JaOOpaTopuu U HpuémMamu
oOpamieHusi ¢ 1abOpaTOpHbIM O0OPYAOBAaHUEM, M3yYCHHE M ONHMcaHHE (U3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BELIeCTB, HaOMoAeHre (PU3NUEeCKUX (IIaBJICHUE BOCKA, TasiHUE JIbJa,
pacThpaHHe caxapa B CTYNKE, KUIICHHUE U KOHJIEHCALlUs BOJAbI) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJIEHCTBUE MeNa ¢ KUCIOTON) sIBJIEHUH, HaOroAeHn e
U ONHUCAaHUE MPU3HAKOB NPOTEKAaHHUs XMMMUYECKMX peakluil (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, pasnoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJIEWCTBHE Xkene3a ¢ pactBopom coim meau (Il), msydenwme crmocoOoB
paszenieHusi CMeceil: ¢ NOMOUIbI0 MarHurta, QWIbTPOBAHME, BBIMApUBAHUE, TUCTHILUIALUSA,
xpomaTtorpa¢usi, TPOBEACHHWE OYHCTKA TIOBAPEHHOM CONMM, HAOMIOACHHE M  OMHCAaHUEe
pe3yJIbTaTOB NPOBEACHMS OIbITa, MIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHs MacChl, CO3/1aHUE
MOJIeIeH MOJIEKYJI (IIapOCTEPKHEBBIX).

Baknelimme npecTaBUTENI HEOPraHUYECKUX BEILECTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucimopon — 3ieMeHT M NpoCTOE€ BELIECTBO.
Haxoxnenue kucinopoga B npupoae, pU3snieckue 1 XuMU4YEeCKHe CBOMCTBA (peaKLMK I'OPEHNUs).
Oxcunpl. Ilpumenenune kucnopona. CrocoObl NOJIy4eHHUs KHCIOpOAAa B J1abOpaTOpUM U
npoMblnuieHHocTH. Kpyrosopor kucinopona B npupone. O30H — amioTponHas MoauduKanus
KHCJIOPOAA.

TennoBoil >hdeKT XUMHUYECKOH peakluM, TEPMOXMMUYECKHE YPAaBHEHMs, 5K30- U
SHAOTEpPMUYECKHE peakuuu. TommmBo: yronb M MeTaH. 3arpsa3HEHUE BO3[yXa, YCUIICHUE
MapHUKOBOT O d((ekTa, pa3pylieHUE 030HOBOTO CIIOSL.

Bogopon — »memeHT M npocroe BeniecTBo. HaxoxzaeHue Bomopona B IPHUPOAE,
¢busnyeckue 1 XMMUYECKHUE CBOICTBA, MPUMEHEHUE, CII0cO0b! noixydeHus. Kucaorsl u conu.

Moutsipablil 005EM ra30B. Pacu€rsl 10 XUMHUECKUM ypaBHEHHSIM.

duznueckue cBoiicTBa Boabl. Boma kak pactBopurtens. PactBopsl. HacelmieHHbie u
HEHACBIIIEHHbIE PAacTBOpbl. PacTBOpMMOCTh BelecTB B BojAe. MaccoBas 1oyl BelleCTBa B
pactBope. XuMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpoB B NMpUpoAe M B KU3HU
yenoBeka. KpyroBopoT BoAbl B mpupoze. 3arpsa3HeHHE NpUpoAHbIX Boj. OxpaHa M OUMCTKA
MIPUPOJHBIX BOJ.



Knaccudukanuss Heopranuueckux coeauHeHuil. Oxcunbl. Knaccuduxanus OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIE) U Hecoseoopasyronme. HomenknaTtypa
okcu10B. PU3nyecKre 1 XUMUYECKME CBOMCTBA OKCHI0B. [loydyenne okcu1oB.

OcnoBanusa. Knaccudukamus OCHOBaHMI: IMIETOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuil. duznueckue M XUMHYECKHME CBOMcTBa ocHoBaHuil. [lomydeHue
OCHOBAHMII.

Kucnotel. Knaccudukanus xuciaor. Homenknatypa kucior. @uznyueckue U XUMUUYECKHE
cBoicTBa KUCNOT. Panx aktuBHOoCTH MetaiuioB H. H. bekerosa. Ilonyuenne kucior.

Comu. Homenknatypa coneil. dusnueckue n xuMudeckue cpoiicta cousieil. [lomyuenne
COJIEH.

I'eneTnyeckas cBs3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHECHUM.

Xumuueckuu sKkcnepumenm:

KaueCTBEHHOE OMpe/eNieHNne ColepKaHusl KHCIOpoJa B BO3/lyXe, MOJyYeHHe, COOMpaHue,
pacrio3HaBaHHe W H3y4YEHHE CBOWCTB KHCIOPOJAA, HaOMIOJEHUE B3aMMOJEHCTBHUS BEIIECTB C
KHCJIOPOAOM M YCIIOBHSI BOZHUKHOBEHHUS M IpPEKpallleHus: ropeHus (moxapa), 03HaKOMJIEHHE C
o0Opa3llaMM OKCHJIOB M ONHCAaHUWE HUX CBOWCTB, MOJyue€HHE, COOMpaHHME, PACIO3HABAHHE U
U3y4YeHUE CBOKMCTB Bonopona (TopeHue), B3auMmojaeucTBhe Bojopoia ¢ okcuaoMm memu (1)
(BO3MOKHO HCIIOJIb30BAHHME BHUIEOMATEPHANIOB), HAOMIOAEeHIEe 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, uccinenqoBaHue 0COOEHHOCTEH PACTBOPEHMS BEIIECTB C PAa3IMYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MAacCOBOM [JOJE€d pPAacTBOPEHHOIO BEUIECTBA,
B3aMMOJICKCTBHE BOJbI C MeETaulaMu (HaTpueM | KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHICOMATEPHUAIIOB), MCCIEAOBAaHNE OOPa3I[OB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOZICHNE W3MEHEHUsI OKPACKM HHAMKATOPOB B PACTBOpPAX KHUCIOT M IIEJOYEH, M3YdCHHE
B3aumozelictBus okcuaa Meau (II) ¢ pactBopom cepHON KHCIOTBHI, KHUCIOT C METaJUIaMU,
peakiui HeWTpaau3aluu, TOJIy4YeHUE HEpPaCTBOPUMBIX OCHOBAHHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIHM, pellieHU e HKCIIEPUMEHTAIbHBIX 3a/1a4u 10 Teme «BaxHeiime
KJIACChl HEOPraHUYECKUX COETMHEHUI.

Ilepnonuuecknii 3axkoH u Ilepuoguyeckas cucrema XuMudeckux osieMmeHtos . H.
MenneneeBa. CrpoeHue aTtoMoB. XuMUyeckas CBs3b. OKUCIUTEIBHO-BOCCTAHOBHUTENbHbIEC
peakuuu

[lepBble mMOMBITKM KIaCCU(MUKAIIMU XUMHUYECKUX 3jeMeHToB. [loHaTHe o rpymnmax
CXOAHBIX AJIEMEHTOB (LLEJOYHBIE U ILIETOUYHO3EMENbHbIE METAJIbI, TaJIOr€Hbl, UHEPTHHIE I'a3bl).
DeMeHThI, KOTOpbIe 00pa3yloT aM(pOTEepHbIE OKCHIBI U TUAPOKCHIBI.

Ilepuognueckuit 3akoH. Ilepuommueckas cucrema Xxumudeckux odiaemeHtoB J[. W.
MenneneeBa. Koporkomepuognas u giuHHomepuonHas ¢opmbel Ilepuoanueckoil cucteMsl
xumuueckux anemeHtoB JI. M. Menneneesa. Ilepuonsl u rpynmsl. PU3HUECKUNH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPHOJIa U TPYIIIbI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX saep. HM3oromel. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0U4€K aTOMOB NEepBhIX 20 XUMHUYECKUX 3JIeMEHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepuCTHKa XHMHYECKOrO 3JEMEHTa IO €ro IOJIOKEHUIO B
[Tepnonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTU U3MEHEHUS paJinyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJINTMYECKUX U
HEMETAJUINYECKUX CBOWMCTB MO TPyIIIaM U MEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuonnueckoid CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHSA HAayKu U npakTuku. [1. 1. MenneneeB — yu€HbIN U IpaXk1aHNH.



Xumuueckast CBSI3b. KoBanentnas (momsipHas u HEMOJISIpHAas) CBSI3b.
DIEKTPOOTPHUIIATEIPHOCTh XUMUYECKUX AIEeMEHTOB. VIOHHAs CBSI3b.

Crenenb  okucieHusa. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. [Ipoueccsl
OKHCJICHHS U BOCCTAaHOBJICHU . OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuul sKkcnepumenm:

u3ydyeHue oOpaslloB BEIIECTB METaJIOB M HEMETAaJIOB, B3aWMOJIEHCTBHE THIPOKCHAA
[IMHKA C PACTBOPAMH KHCJIOT W IIEIOYEH, MPOBEAECHUE OIMBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMTENIbHO-BOCCTAHOBUTENBHBIX PeaKUuil (TOpeHUe, peakIMK pa3iokKeHUsl, COeTUHEHHUS).

Mesicnpeomemmuyie cea3u

Peanuzanusi MEXNpeaMETHBIX CBSI3€l MPU U3YUEHUU XUMHH B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, TaK U TOHATHH,
SIBJISTFOLIIUXCSI CACTEMHBIMHU JIJIS1 OTJI€TTbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO01mue ecTecTBEHHO-HAy4YHbIE IOHATUSA: HAy4dHbIM (axT, Trumoresa, TEOpHs, 3aKOH,
aHanM3,  CHUHTEe3,  KjaccuuKalus,  TMepUuOAUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIENIMPOBAHHE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@dusmuka: wmartepus, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWZ, H30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPHUYECKHIl 3apsij, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, Ta3, (hM3MYeCKHe BEIUYUHBI, CIUHUIBI U3MEpPEHHs, KOCMOC, TJIaHEeTHhI,
3BE311b1, ColHILE.

buonorus: gorocunres, npixanue, buocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpaJbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOINaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.

IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOTPAMMBI 110 XMMHUU HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIbTATHI

JIM4HOCTHBIE pE3yJbTaTHl OCBOEHHS IPOrpaMMBI OCHOBHOT'O 00mIero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0/1€ OOY4YEHUsS] XUMUU B €IMHCTBE YUeOHON U BOCIUTATEIbHOU J1EATEILHOCTH B
COOTBETCTBMM C  TPAAUIUOHHBIMH  POCCHUMCKUMHM  COIMOKYJBTYPHBIMH H  JYXOBHO-
HPaBCTBEHHBIMHU I[€HHOCTSIMU, TPUHATBIMU B OOIIECTBE MpaBUJIAMU M HOPMaMU MOBEIACHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMHN 00yUarOIINXCS.

JInuHOCTHBIE pPE3yNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOH MO3UTUBHBIX I[EHHOCTHBIX OPHUEHTALMH W paCIIMPEHHE ONbITAa JESITENbHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOro BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOIIEHUS K OTE€UECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HAClIeINI0, TOHUMAaHUS 3HAYCHHUS XUMHUYECKOW HAayKd B JKU3HU COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BNIAJIETh JOCTOBEpHON MH(OpManuel 0 MepeloBbIX JOCTHKEHUAX M OTKPBITHSIX
MHPOBOM M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 yCTpOICTBE
MUpa U 00IIEeCTBa;

2) rpa’kJIaHCKOT'0 BOCIIUTAHHUS:

MPEJICTABJICHUS] O COIHMAIBHBIX HOPMax M MPaBWIaX MEKJIMYHOCTHBIX OTHOIICHHUHA B
KOJUICKTHBE, KOMMYHUKATHBHOU KOMITETEHTHOCTH B 00IIEeCTBEHHO MOJIC3HOH,
y4eOHOHMCCIIEIOBATEILCKOM, TBOPUECKOM W JPYrHX BHUJAX JESATCILHOCTH, TOTOBHOCTH K
pazHoo0pa3HON COBMECTHOU JIEATEILHOCTH IIPU BBHIMOJHEHUU YU€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJIHEHUM XUMHUYECKUX HKCIIEPUMEHTOB, CO3JaHUU Y4E€OHBIX MPOEKTOB, CTPEMJIEHUS K
B3aMMOINOHUMAHUIO U B3aUMOIIOMOIIM B TPOIECCe ITOW y4eOHOM IesATeTbHOCTH, TOTOBHOCTU



OLICHUBAaTh CBOE MOBEJACHME W IOCTYNKUM CBOMX TOBApUIIEH C MO3ULMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM IOCTYIIKOB;

3) IEHHOCTHU HAay4YHOrO MO3HAHUS:

MHpPOBO33PEHYECKHE  TMPEACTaBICHUS O  BEIIECTBE M  XUMHYECKOHM  peaklHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U COCTaBIIIOIIME OCHOBY JJIA
MOHMMAaHHUS  CYIIHOCTM Hay4yHOM KapTUHBl MHUpa, MPEACTaBIEHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C IMPUPOAHON CpPEenoi, O poiu
XMMHHU B IO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HANpPABICHHbIE HAa TMOJYYCHHE HOBBIX 3HAHMW MO XUMUHU,
HeoOXomumble Il OOBSICHEHUS HAOMIOJaeMBIX NPOIECCOB M SIBICHW, IO3HABATENIBHOM,
MH(POPMALIMOHHON U YUTATENbCKON KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTENFHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypoOH, AOCTYNHBIMH TEXHUYECKUMHU CpEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOy4YEHUIO U IMO3HAHMIO, JII0OOO3HATENBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caMo00pa30BaHUIO, MMPOEKTHONW M HCCIEN0BATENLCKON J1eATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHS 00y4eHUs B AaJIbHEHIIEM;

4) hhopMupOBaHUS KYJIbTYPBI 30POBBSI:

OCO3HAHME IIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 KHU3HU, OCO3HAHWE TMOCJIEACTBUH M HENPHUSITHE BPEIHBIX
NpUBBIYEK (YHNOTpPEOJIEHHs] aJKOroys, HapKOTHUKOB, KypEHHUs), HEOOXOIMMOCTU COOIOIEHUS
npaBwil 0€30MacHOCTH MpPU OOpaLIEHUMM C XUMHUYECKMMH BELIECTBAMH B OBITY M peasibHOU
KU3HH;

5) Tpya0BOrO BOCIIUTAHHUSL:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuil U TpyJa pa3jMdyHOro poja, yBakeHHe K
TpyAy M pe3yibTaTaM TpPYyIOBOH JEATEIbHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAaHUW 1O XUMHUH, OCO3HAHHBIM BHIOOP WHAMBHAYAJbHOW TPAEKTOPUH
MIPOAODKEHUsT 00pa30BaHUs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMMH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIEeMHON NnpodeccHoHaNbHOW NesSTeNbHOCTH U
Pa3BUTHSA HEOOXOIUMBIX YMEHUH, TOTOBHOCTD aJallTUPOBATHCS B MIPOQECCHOHATBHOM CperIe;

6) SKOJIOTUYECKOT 0 BOCITUTAHUS:

AKOJIOTUYECKH 11€JIECO00pa3HOe OTHOLIEHUE K MPUPO/E KaK UCTOUHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHHUE IEHHOCTHU 3J0pPOBOro M 0Oe30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3UYECKOMY M IICHUXHYECKOMY 3I0pPOBBIO,
OCO3HAHUE I[EHHOCTU COOJIIOIEHUS MPaBIII 0€30MaCHOr0 MOBEAEHUS MPpHU paboTe C BEIIeCTBAMU,
a TAKXKE B CUTYaLMIX, YTPOXKAOIIMX 310POBBIO U )KU3HU JIHOJEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4aeMble NMPH W3YYCHUHM XUMUU, Ui PELICHHS
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOTHON CPEJIO, ISl MOBBIIIIEHUS YPOBHS SKOJIOTUUECKOM
KYJIBTYpPbI, OCO3HAHUS IJI00AJBHOI'0 XapaKTepa KOJIOTMYECKUX MPoOJieM U MyTed X pelIeHUs
IIOCPEICTBOM METOAOB XMMHH, 3KOJOTMYECKOI'0 MBIIIICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
M03HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMATIbHON ITPaKTHKE.

METAIIPEAMETHBIE PE3VJIbT ATHI

B cocraBe MmerampeaMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE 1 (HOPMUPOBAHUS
MHUPOBO33peHHs OOIIeHayuHble MOHATHUS (3aKOH, TEOpHs, MPUHLHUII, TUIIOTE3a, (AKT, CUCTeMa,
IIPOLIECC, SKCIIEPUMEHT U JIPYro€.), KOTOPbIE€ UCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX y4EOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 3TUX MPEIMETOB (POPMUPOBATH MPEACTABIEHUE O
LIEJIOCTHOM Hay4YHOM KapTHMHE MHUpPa, U YHUBEpCAJbHblE ydyeOHBbIE ACHCTBMs (IIO3HABATENBHBIE,



KOMMYHUKATUBHBIE, PETYJSTHBHBIC), KOTOpble obOecreyuBaoT (HOpMHpPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYLIECTBJICHUIO y4e€OHOMN 1eITeTbHOCTH.

[To3naBaTenbHbIC YHUBEPCAIBHBIC YU€OHBIE J1EH CTBHS

ba3oBble noruueckue qencTBus:

YMEHHUS HCMOJB30BaTh MNPHEMBI JIOTUYECKOTO MBIIUJICHUS TIPU OCBOCHUU 3HAHUM:
pacKpeIBaTh  CMBICII XHUMHYECKHX TOHATHNA (BBIIEIATh WX XapaKTEpHbIC IMPHU3HAKH,
YCTaHABJIMBATH B3aUMOCBS3b C APYTUMU MOHSATHSMHU), UCIIOJIB30BATh TTOHATHUS JUISI OOBSICHEHUS
OTAENbHBIX ()aKTOB W SIBIICHHWI, BHIOMpPATh OCHOBAHHS W KPUTEPUH [UIS KJIACCH(PHUKAIIUU
XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUi, yCTaHABIUBATh MPUUNHHO-CIEICTBEHHBIE CBSI3U
MeXAy 00beKTaMU U3yUYEHHUS, CTPOUTH JIOTHYECKUE PACCYKIeHUs (MHIyKTUBHBIC, JETyKTUBHBIE,
10 aHAJIOTMH ), JIeJIaTh BHIBOABI U 3aKJIHOYCHUS;

yMEHUE MPUMEHSTh B IpOIIeCCe MO3HAHUS MOHATHS (IIPEIMETHBIE U METalpeaMeTHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, MCIOJb3yEeMble B XUMHUHU, MPEOOpPa3OBHIBATH IIUPOKO
IpUMEHSIEMbIe B XUMUU MOJIENIbHBIE MPEICTABICHUS — XUMHYECKUN 3HAK (CHMBOJ 3JIEMEHTA),
XuMHu4yeckas ¢opMyiJa U YpaBHEHHE XHMHUYECKOW peakuuu — TMpH peleHuH ydeOHO-
NO3HABATEeNbHBIX 3a7a4, C Yy4E€TOM OTUX MOJCNbHBIX MPENCTABICHUI BBIABIATH U
XapaKTepU30BaTh CYILIECTBEHHBIC MPH3HAKUA HM3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XMUMHYECKUX pPEaKLU, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIEICTBEHHBIE CBS3U U
IPOTHBOPEUHS B U3y4aeMbIX MTpoIleccax U SBICHUIX.

basoBble nccnenoBaTenbCckue e CTBUS:

YMEHHME MCIOJb30BaTh [OCTABJIEHHbIE BOMPOCHl B KAue€CTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KauyecTBE OCHOBBI /s (POPMHUPOBAHUS TUIOTE3bl IO IMPOBEPKE IPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUI;

npuoOpeTeHre OmbiTa MO IUIAHWPOBAHMIO, OPraHU3allMd U IMPOBEIEHUIO YYEHHYECKUX
SKCIEPUMEHTOB, YMEHHUE HA0II01aTh 32 X0/10M Ipollecca, CaMOCTOSITENIbHO MTPOrHO3UPOBATh €0
pe3ynbTaT, (OpMyIUpOBaTH OOOOIICHHS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEZIOBAHHUS, COCTABJIATh OTUYET O MPOJIETAHHON paboTe.

Pabota c nundopmarmeii:

YMEHHE BBIOUPATh, aHAIM3UPOBATH M HHTEPIIPETHPOBATH HH(POPMAIIHIO Pa3IUIHBIX BUIOB
1 (opM mpeacTaBICHUS, TOIYy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJIsIpHAS TUTEpaTypa
XUMHYECKOTO COJEpXKaHHUs, CIpaBOYHbIE TMMOCOOMs, pecypchl HHTepHera), KpuUTHYECKH
OLIEHUBATh IPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HHPOPMALIHIO;

YMEHHE MPUMEHSITh Pa3IMYHbIe METObI U 3aIIPOCHI P MOUCKE U 0TOOpe MHPOPMALIHH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX J1JIsl BHITOJHEHHS Y4eOHBIX U MO3HABATENbHBIX 33724
OINpenenEHHOro TUIa, MPUOOpPETEeHHEe OMbITa B O00JACTH HCIOJb30BAHHUS HH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI, OBIaJICHHE KYJIbTYPOil aKTUBHOT'O MCIOJIB30BaHUS pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANbHYI (OpMy TpelncTaBICHUS
nH(poOpMallMU U WUIIOCTPUPOBATh pEIlaeMble 3a7aud HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpauky U ©X KOMOMHALMSIMY;

YMEHHE MCIIOJb30BaTh M aHAJIM3UPOBATh B Ipoliecce Y4eOHOM M MCCIIEN0BaTEIbCKOM
NeSITENbHOCTU MH(OPMAIIHIO O BIUSHUM MPOMBIIIIEHHOCTH, CEJIbCKOT'0 X035IICTBa M TpaHCIIOpTa
Ha COCTOSIHME OKpY)KaroIlel NPUPOIHOM cpeabl.

KoMMyHUKaTHBHBIE YHUBEpCATbHBIC YICOHBIC JCHCTBUS:

yMEHHUsl 3aJaBaTh BONPOCHl (B Xoie auanora W (WiaM) AUCKYCCHHM) IO CYLIECTBY
o0cyxmaemMoil TeMbl, (OPMYJIMPOBATH CBOU TPEAJIOKECHUS OTHOCHTEIHHO BBIMOIHECHUS
MPEAJI0KEHHOM 3a/1a4u;



YMEHHsI IPEICTABISATh MOMyYEeHHbIE PE3yIbTaThl TO3HABATENILHOM NEATETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPEe3yJIbTATOB BBIIOJHEHUS XUMHUYECKOrO
JKcIiepuMeHTa (J1abopaTOPHOrO OIbITa, JTAOOPATOPHOW pabOTHI MO HCCICAOBAHUIO CBOWCTB
BEII[ECTB, y4eOHOT O MTPOEKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABaTEIbHOU U
UCCJIEZIOBATENHLCKOM eATEeIbHOCTH TNPH PELIeHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE Y4éra
OOIIMX WHTEPECOB W COTJACOBAaHUS MO3WUIUN (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMBbI», KOOPAUHALIUSA COBMECTHBIX JI€HCTBUH, ONPENEIEHNE KPUTEPUEB 110 OLICHKE KauecTBa
BBITIOJTHEHHOM pa0OThI U ApYyTHE).

PerynsatuBHble yHUBEpCaIbHbIE YUeOHbIE JEHCTBUS:

YMEHHME CaMOCTOATEIbHO ONPENENATh eI AEATEIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATH,
KOHTPOJIMPOBATh M TPH HEOOXOOUMOCTH KOPPEKTUPOBATH CBOI JEATEIBHOCTb, BHIOMPATH
Haubosnee HS(QeKTUBHbIE CHOCOObI pelleHuss Y4eOHbIX U IO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBIISATh WJIM KOPPEKTHPOBATh MPEMAJIOKEHHBIH alrOpuTM JIEHCTBUN NpU
BBIMOJIHEHUN 33/JlaHUi C y4y€TOM TOJIyYeHUS HOBBIX 3HAHUN 00 HU3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX M PEaKLHUsAX, OLlEHUBATh COOTBETCTBUE MOJYYECHHOI'0 pe3ysbTaTa 3asBJICHHON IEH,
YMEHHE UCIOIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIPE/jiaracMble B yCIOBUU 3aJaHH.

[MPEAMETHBIE PE3VJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO O0O0S3aTENBHOTO COJAEpXKAHUS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil paboueld TporpaMMoOi, BBIJCISIIOT: OCBOCHHBIC
0o0y4yaroUMMKCSl HaydyHble 3HAHMS, YMEHMS U CIOCOObl JeHCTBUil, crenuduueckue s
npeaMeTHONH o0nactu «XuMus», BUAbI JEATEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEpIpeTalny, Npeodpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHbBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koniy oOydeHus B 8 Kjacce MpeIMeTHble pe3ybTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0yUAIOIIMXCS YMEHUMN:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IMOHATHI: aTOM, MOJIEKYJa, XUMUYECKHUM
JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMeChb (OOHOpOAHAs W
HEOJHOpOJHAs), BaJIEHTHOCTb, OTHOCHTEJIbHAs aTOMHas M MOJIEKYyJSIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas J0J1 XUMHUYECKOIO
JJIEeMEHTa B COEIMHEHUHU, MOJSAPHBIA OO0BEM, OKCHI, KUCJIOTa, OCHOBAHUE, COJb,
AIIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKasl peaKiusl, KiacCupuKaus
peaKIMii: peakuy COeIUHEHMs, PeaKlUK Pa3lIoKEeHUs, PEaKI[Mi 3aMeleHHs, PeaKIu
o0MeHa, 9K30- ¥ SHA0TEPMUYECKUE PEAKIIUH, TEIJIOBON 3P PEeKT peakuuu, sApo aToma,
AIIEKTPOHHBIM CIIOW aToma, aTOMHas OpOUTasb, paguyc aToOMa, XUMHUYECKas CBS3b,
NOJISIpHAs U HEMOJISIpHAs KOBaJIGHTHasl CBSI3b, MOHHAS CBS3b, MOH, KAaTHOH, aHHOH,
pacTBOp, MaccoBas J10Js BelecTBa (IIPOLEHTHAs! KOHLIEHTpallKsl) B pacTBOPE;

® UIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IOHSATHH U MPUMEHITh ITH
MOHATHUS IIPU OMMCAHUM BELIECTB U UX MPEBPAILECHUI;

® HCIOJIb30BAaTh XMMHYECKYIO CHUMBOJIMKY JUId COCTaBleHHs (OpMyNl BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIIHIL;

e OmnpenensTh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OWMHApHBIX COCIUHEHUSX, CTENEHb
OKHCIJIEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSAX, MPUHAMIEKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COEAMHEHUH 1o (¢dopMmynaMm, BHJ XUMHUYECKOM CBS3U
(xoBaJIeHTHAsI U MOHHAS) B HEOPTraHMYECKUX COEINHCHUSAX;

e packpeBaTh cMbIca Ilepuonnueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATH
[IOHUMaHHUE NEPUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HUX



nonoxxeHuss B llepuogmyeckoil cucreme, 3aKOHOB COXPaHEHHMS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO Y4EHUs, 3aKOHa ABOraapo;

OMUCHIBATH U XapakTepu3oBaTh TaOmuuHyro ¢opmy Ilepuonnyeckoil cucTemMbl
XUMUYECKUX DIIEMEHTOB: pa3jiMyuaTh TMOHATHS «TJaBHas moxarpynma (A-rpymnma)» u
«mobounass mnoarpynna (b-rpymma)», maneie W OONbIIME TEPHOIBI, COOTHOCHUTH
0003HaUeHHUs, KOTOpble uMetoTcst B Tabmuie «llepuonnyeckas cucteMa XHMHYECKUX
anemenToB JI. 1. MeHnaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS aTOMOB
XUMHUYECKUX OJJIIEMEHTOB (COCTaB M 3apsja  sjpa, OOIee YHCIO DJICKTPOHOB U
pacrpeiefieHue uX Mo 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUUECKHE
peakuuu (Mo YMCIAy M COCTAaBY YYAaCTBYIOIIMX B pPEAKLMU BEIIECTB, MO TEMJIOBOMY
sexry);

XapakTepu3oBaTh (OMMCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEIIECTB pa3IMUYHBIX
KJIACCOB, TMONATBEpXkAasi  OMNHCaHUE TPUMEPAMH  MOJEKYJISPHBIX  ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

IIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Kauye€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHUI B PA3IMUHBIX YCIOBUSIX;
BBIYUCIITh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 dJIeMeHTa 0 (popMylie COeNUHEHHUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBOpe, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKIIMH;

IPUMEHSITh OCHOBHBIE ONEpPAllMd MBICIUTEIbHON JESATENbHOCTH — aHAJINU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATU3ALNIO, KJIacCU(UKALINIO, BBIIBICHUE NMPUYMHHO-
CJIEICTBEHHBIX CBSI3€d — JJISI M3YYECHHUS CBOMCTB BEHIECTB U XMMHUUYECKUX pPEaAKIUM,
€CTECTBEHHO-Hay4YHble =~ METOABl  MO3HAaHUA —  HAONMIOJeHHWe,  U3MEpEHHeE,
MOJIeJTMpOBaHUE, SKCIEPUMEHT (peaibHbIM 1 MBICICHHBIN);

ClieZloBaTh IpaBWJaM I[OJb30BAHMS XMMHMYECKOM TOCYAOH U J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TaKXKe MpaBHJIaM OOpAIICHHS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUYECKHUX OIBITOB MO TOTYYEHHUIO
U coOupaHHIO Ta3000pa3HBIX BENIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB € OMpPENENEHHON MAacCOBOM JIOJIEd PaCTBOPEHHOTO BEMIECTBA, MIJIAHUPOBATH
U MPOBOJIUTh XUMUYECKUE SKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHUCJIOT C MTOMOIIBIO0 UHAUKATOPOB (JTakMyc, (peHoaTaNIenH, METUIIOPAHK U APYTHE).



TEMATHUYECKOE IIJTAHUPOBAHUE

KomanuectBo yacos

Ne HaumenoBanue pa3genoB u DnekTpoHHBIE (1IU(POBEIC)
n/m TEM TIPOrpaMMBbl Bcero Konpombrrie Hpaxmiracckue o0pa3oBaTeIbHbIE PECYPCh
paboThI paboThI
Paznen 1. [lepBoHauanbHble XUMUYECKUE TOHATHS
Xumust — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bub6munorexa IIOK
MPAKTHYECKOM J1eATeTbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemmecTBa 1 XuMH4ueckue 15 1 bubmioreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro mno pazneny 20
Pa3nen 2. BaxxHelmue npeacTaBuTeIM HEOPraHMYECKUX BEIIECTB
21 Bosnyx. Kucnopon. Ilonsitue 5 bubmoreka [JOK
00 okcmmax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonsitue o 8 1 bub6muorexa IIOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTre 06 5 1 1 bubmorexa [IOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 1 1 1 but6moreka [JOK
HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Paznen 3. [lepuonuueckuii 3akoH u [lepuognueckas cuctema xumuueckux 3nemeHToB 1. 1. MenneneeBa. CTpoeHrne aToMOB. XUMUYECKast

cBs13b. OKHCIUTEIRLHO-BOCCTAHOBUTEILHBIC pCaKknu

3.1

[Teproanyeckuii 3aK0H 1

7

bu6mnorexa IIOK



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

Ilepunonnueckas cucrema
XHMHYECKHUX 3JieMeHToB /I. H.
MenneneeBa. CtpoeHue
aToma

https://m.edsoo.ru/7f41837¢

XuMHUYECKas CBA3b.

3.2 OKHUCIIATETBHO- 8 Bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKITUH
Hroro no pasaeny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837c¢
OBIIEE KOJIMYECTBO YHACOB I10 68

ITPOTPAMME



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

ITOYPOYHOE IINTAHUPOBAHUE

KommuectBo yacoB

DneKTpoHHBIE TU(POBHIE

Ne Tema ypoxka Kontpo | Ipaxmry | Hara 00pa3oBaTeNbHbIC
/o Bcero | nbHBIC €CKHue U3YYCHHS
pecypchbl
paboThl | pPaboOTHI
[Ipenmer xumun. Posib XuMuu B KU3HU bubmorexa LIOK
1 ‘ 1 05.09.2023 https://m.edsoo.ru/ff0d21
yenoBeka. Tena u BenecTra 0c
but6moreka [JOK
2 [TousTHE O METOaX MTO3HAHUS B XUMHHU 1 07.09.2023 https://m.edsoo.ru/ff0d22
/e
[Tpaktrnueckas padota Ne 1 «IIpaBuna paGoTsl B bubmmoreka [IOK
3 7abopaToOpuH U PUEMBI OOPAIIICHUS C 1 12.09.2023 https://m.edsoo.ru/ff0d23
71a00PaTOPHBIM 000PYTOBAHHEM)) dc
UucTelie BemecTBa u cMecu. CriocoObl bubmorexa [IOK
4 . ' 1 14.09.2023 https://m.edsoo.ru/ff0d26
paszzaeneHusi cmecen ca
[Ipaktuueckas padora Ne 2 «Pa3nenenue bu6morexa [IOK
5 cMeceil (Ha mpruMepe OYrCTKH MTOBapEHHOM 1 19.09.2023 https://m.edsoo.ru/ff0d28
COJTN)» c8
bu6moreka [JOK
6 ATOMBI U MOJICKYJIBI 1 21.09.2023 https://m.edsoo.ru/ff0d2a
6C
XUMHYECKHEe PIeMEHTHI. 3HaKU (CHUMBOJIBI) bubmorexa IIOK
7 ' 1 26.09.2023 https://m.edsoo.ru/ff0d2b
XUMHYECKUX SJIEMEHTOB o8
Bbu6morexa IIOK
8 [TpocThie U CIIOKHBIC BEIECTBA 1 28.09.2023 https://m.edsoo.ru/ff0d2a
6¢c
9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 03.10.2023 ﬁggg?/ﬁiigﬁﬁ/ﬁo 42d



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
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/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

Bbu6morexa IIOK

10 Xumuueckas popmyna. BaneHTHOCT aTOMOB 05.10.2023 https://m.edsoo.ru/ff0d2e
XAMHYECKUX DIIEMEHTOB ae
OTtHOCHUTENbHAS aTOMHAs Macca bubmorexa LIOK
11 ' 10.10.2023 https://m.edsoo.ru/ff0d32
OTHOCHUTENIbHAS MOJICKYJIIpHAst Macca 3c
MaccoBas 10i11 XUMHUYECKOr0 DJIEMEHTA B bubmorexa LIOK
12 g 12.10.2023 https://m.edso0.ru/ff0d35
COEIMHEHNH 0c
but6mmoreka [JOK
13 KosuuectBo BemecrBa. Moinb. MojisipHast Macca 17.10.2023 https://m.edsoo.ru/ff0d52
30
© Bbu6morexa IIOK
14 HMSMHCCKHC M XMMITICCKUC ABIICHUA. 19.10.2023 https://m.edsoo.ru/ff0d37
XUMHUYECKas peaKuust fa
- bu6moreka [JOK
15 pI/I3HaE(I/I H yCIOBHA MPOTCKAHMA XMMITCCKIX 24.10.2023 https://m.edsoo.ru/fdeBa
peaKimii 16
3aKOH COXpaHEHUS MaCChI BEIECTB bubmorexa LIOK
16 P HICCTB. 26.10.2023 https://m.edso0.ru/ff0d3b
XUMHYECKHE YPABHEHHUSI 38
BeruucieHns KonM4ecTBa, Macchl BELIECTBA 10 bubmmorexa LIOK
17 ’ oot 07.11.2023 https:/m.edso0.ru/ff0d57
ypaBHEHHUSIM XUMHUYECKUX PEaKIUit 08
Knaccudukanus XMuMUIeCKUX PeaKIui bu6mmoreka [JOK
18 (coenuHEHUs, pa3I0KEeHUS, 3aMCIICHNUS, 09.11.2023 https://m.edsoo.ru/ff0d3f
oOMeHa) 34
M. B. JIoMOHOCOB — Y4EHEIN-3HIIUKIONEIUCT bubmmorexa LIOK
19 - v B . ACT. 14.11.2023 https://m.edsoo.ru/ff0d40
O000111eHNE U CUCTEMATH3AIAS 3HAHUI ")
20 KontponbeHas pabota Nel mo Teme «Berecta u 16.11.2023 bubmoreka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

XUMHUYCCKHUEC pECAKIIUU >

https://m.edsoo.ru/ff0d42
90

Bo3nyx — cmecsk razos. CocrtaB Bo3ayxa.

bu6moreka [JOK

21 Kucnopon — 31eMeHT ¥ PpOCTOe BEIIECTBO. 21.11.2023 https://m.edsoo.ru/ff0d44
O30H 8e
du3ryecKre U XUMHYECKUE CBOMCTBA but6moreka [JOK
22 KHCIIOpo/ia (Peakiiui OKHCICHUS, TOPEHHE). 23.11.2023 https://m.edsoo.ru/ff0d46
[Tonsitne 00 okcuaax 14
CriocoObl OJYyYEeHUSI KUCTIOPO/ia B bubmmoreka [IOK
23 71a00PaTOPUU M MPOMBIIIICHHOCTH. 28.11.2023 https://m.edsoo.ru/ff0d49
[IpumeHeHue Kucnopoaa /a
TennoBoi 3¢(HeKT XUMHYECKON peaKIlnH, bubmumoreka [IOK
24 MOHSATHE O TEPMOXHUMHYECKOM YPaBHEHHH, IK30- 30.11.2023 https://m.edsoo.ru/ff0d47
U SHIOTCPMHUCCKUX PEAKIIHIX 90
TomnuBo (HedTh, yrosib U MeTaH). 3arpsa3HeHHe bubmorexa [IOK
25 ’ ’ 05.12.2023 https://m.edsoo.ru/ff0d4c
BO3J1yXa, CIIOCOOBI €ro MPeI0TBPALICHUS 43
[Ipaktuueckas padota Ne 3 o Teme bu6morexa [IOK
26 «[Tomydenue u coOupanue Kuciopoza, 07.12.2023 https://m.edsoo.ru/ff0d4a
U3Y4YEHHUE €r0 CBONCTBY» e2
Bonmopon — 37eMeHT 1 TpoCcTOe BENIECTBO bubmiorexa [OK
27 ' 12.12.2023 https://m.edsoo.ru/ff0d4d
Haxoxpaenue B npupoje 40
dusnyeckre U XUMHYECKUE CBOMCTBA bubmorexa IIOK
28 14.12.2023 https://m.edsoo.ru/ff0d4d
Bonopoaa. [IpumeHenue Bogopoaa 40
bu6moreka IIOK
29 [ToHsATHE O KMCIOTaX U COJIAX 19.12.2023 https://m.edsoo.ru/ff0d50
d2
bubmmoreka [IOK
30 Crioco0bI TTOSTy4YeHUsT BOOPO/Ia B TabopaTopun 21.12.2023 https://m.edsoo.ru/ff0d4d

do



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Ipaktuueckas padorta Ne 4 mo reme

Bbu6morexa IIOK

31 «[lonyuenue u coOupaHue BOIOPOIa, U3YUCHHE 26.12.2023 https://m.edsoo.ru/ff0d4f
€ro CBOMCTB» 42
bu6moreka [JOK
32 MoutsipHbIii 00bEM ra30B. 3aKoH ABOraapo 28.12.2023 https://m.edsoo.ru/ff0d54
2e
Broranciiennst 00b€Ma, KOJIMYECTBA BEIIECTBA but6mmoreka [JOK
33 rasa 1o ero U3BeCTHOMY KOJIMYECTBY BEIeCTBA 09.01.2024 https://m.edsoo.ru/ff0d55
Wi 00bEMy a0
Brraucnenust 00EMOB ra30B 110 YpaBHEHHUIO bubmmoreka [IOK
34 peaKIiy Ha OCHOBE 3aKOHA 00 BEMHBIX 11.01.2024 https://m.edsoo.ru/ff0d57
OTHOIIICHHH Ta30B 08
bu6mmoreka [JOK
35 dusnuecKre U XUMUIECKUE CBOMCTBA BOIBI 16.01.2024 https://m.edsoo.ru/ff0d58
7a
bubmmoreka [IOK
36 CocraB ocHoBaHui. [ToHsTHE 00 MHAMKATOpPAX 18.01.2024 https://m.edsoo.ru/ff0d59
e2
Bona kak pacrBoputens. HaceinieHHbie u bu6morexa [IOK
37 HEHACHIIIICHHBIE pacTBOPBI. MaccoBast 10Jst 23.01.2024 https://m.edsoo.ru/ff0d5b
BEIIECTBA B PACTBOPE 40
[IpakTueckas padorta Ne 5 mo reme bu6moreka [IOK
38 «[TpuroroBieHne pacTBOPOB € ONPENEIEHHON 25.01.2024 https://m.edsoo.ru/ff0d5e
MAaCCOBOM JIOJIEW PACTBOPEHHOTO BEILIECTBA ba
39 KonTponbsHas padora Ne2 o teme «Kucmopo. 30.01.2024 Etljtlgglfl?;][eelcdiiorﬁl ff0d63
Bonopon. Boga» 42
OKCHIIBI: COCTAB, KJIaCCH(pUKALIHS bubmorexa [TOK
40 ’ ’ 01.02.2024 https://m.edsoo.ru/ff0d66
HOMEHKJIATypa 46
a1 [Tonyuenue u XuMHu4yecKe cBOMCTBa 06.02.2024 bu6mmoteka [IOK

KHCJIIOTHBIX, OCHOBHbIX U aM(i)OTepHI)IX OKCH OB

https://m.edso0.ru/ff0d66



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

4e

OcHoBaHus: coCTaB, Kiaccupukaius,

Bbu6morexa IIOK

42 08.02.2024 https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa ca
bu6moreka [JOK
43 [MonyueHre U XUMHYECKHE CBONCTBA OCHOBAHHIA 13.02.2024 https://m.edsoo.ru/ff0d67
ca
K . . accuduka bu6moteka [IOK
44 HUCIIOTBIL: COCTAB, KIACCHOUKALIA, 15.02.2024 https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa 5
but6mmoreka [JOK
45 [TonydeHnue U XUMHYECKHE CBOMCTBA KUCIIOT 20.02.2024 https://m.edsoo.ru/ffOdfee
2
C ( ) 6 bu6moreka IIOK
46 O {CPEIHHC). HOMCHIUTATYDA, COCODBI 22.02.2024 https://m.edsoo.ru/00ad94
MOJIYYEHUS, XAMHUYECKHE CBOWCTBA 74
Tipalzmqecxa;{ pabora EJl\fga6. Pemenne Butmiotexa [IOK
47 IKCIICPUMCEHTAJILHBIX 337121 110 TEME 27.02.2024 https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIaCChI HEOPTraHHMYECKUX 7c
COCIUHCHUI —
[eHeTnyeckas CBSI3b MEXKIY K MU Bubmiorexa LIOK
48 CHCTHHCCKA CBASH MOIILY F1acca 29.02.2024 https://m.edsoo.ru/00ad9a
HEOPraHMYECKUX COEIMHEHHIA 50
bu6moreka IIOK
49 O06001IEeHE U cUCTEMATU3ALUS 3HAHWI 05.03.2024 https://m.edsoo.ru/00ad9c
b2
" bu6moreka IIOK
50 Kontpomnas pabora Ne3 no Teme "Ocrosuie 07.03.2024 https://m.eds00.ru/00ad9e
KJIaCChl HEOPraHUYECKUX COETUHEHUI 1a
[TepBbIc MONBITKY KJIACCH(PUKAIIMA XUMUYECKHX bu6morexa [IOK
51 aneMeHTOB. [ToHsATHE O TpyMmax CXOTHBIX 12.03.2024 https://m.edsoo.ru/00ad9f

OJICMCHTOB

fa



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/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/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

[Tepunonnuecknii 3akoH u llepuoanyeckas

Bbu6morexa IIOK

52 cHUCTeMa XMMHYECKUX di1eMenToB 1. 1. 14.03.2024 https://m.edsoo.ru/00ada5
MenpeneeBa 2C
bu6moreka [JOK
53 [Tepuompl, rpyMIIBL, TOATPYIIIBI 19.03.2024 https://m.edsoo.ru/00ada5
2C
Crtpoenune atToMoB. CocTaB aTOMHBIX SIJIEP. bubmorexa [IOK
54 21.03.2024 https://m.edsoo.ru/00ada3
M3oTtonml 42
CTpoeHuE 3JIEKTPOHHBIX 000JI0YEK aTOMOB bubmorexa IJOK
55 anementoB [lepuoanyeckoit cucremsr J]. 1. 02.04.2024 https://m.edsoo.ru/00ada6
MenaeneeBa bc
XapakTepuCcTHKa XUMHYECKOT0 3JIEMEHTA 10 bubmoreka IJOK
56 ero nosioxenuto B [lepuomudeckoit cucreme /1. 04.04.2024 https://m.edsoo.ru/00ada8
U. Menzeneesa 24
3nauenue [lepuoauueckoro 3aKoHa A1 bub6mmoreka [JOK
57 pa3ButTus Hayku U npakTuku. [[. 1. Mennenees 09.04.2024 https://m.edsoo.ru/00ada9
— y4&HBIi, IEIAror U rPakKIaHuH 6e
DIEKTPOOTPHUIIATEIHHOCT ATOMOB XMMHUYECKHUX bubmaorexa IIOK
58 11.04.2024 https://m.edsoo.ru/00adaa
JJIEMEHTOB 03
bu6moreka [JOK
59 HonHas XUMUYECKas CBSI3b 16.04.2024 https://m.edsoo.ru/00adac
34
bu6moreka [IOK
60 KoBasieHTHas OJsIpHAs XUMUYECKasi CBSA3b 18.04.2024 https://m.edsoo.ru/00adaa
b8
Bbu6morexa IIOK
61 KoBasieHTHas: HEMOJISIPHAST XUMHUYECKasl CBSI3b 23.04.2024 https://m.edsoo.ru/00adaa
b9
62 CrelleHb OKHCIICHHS 25.04.2024 bubmiotexa LIOK

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



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
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

28

Bbu6morexa IIOK

63 OKHUCITUTETHLHO-BOCCTAHOBUTEIILHBIC PEaKIHH 1 30.04.2024 https://m.edso0.ru/00adb0
76
bu6moreka [JOK
64 OKUCIIUTENM U BOCCTAHOBUTEIHN 1 07.05.2024 https://m.edsoo.ru/00adb0
76
but6mmoreka [JOK
65 | Kourpomenas pabora Nod no Teme «Crpoenue 1 14.05.2024 | https://m.edso0.ru/00adb4
aTomMa. XUMHUYECKas CBA3LY 86
PesepBHbIil ypok. O000IIEHE U bubanorexa [JOK
66 p YPOK. ?1 1 16.05.2024 https://m.edsoo.ru/00adb3
CUCTEMATU3ALMUS 3HAHUMI 3c
P N 0606 but6mmoreka [JOK
67 C3CPBHBIH YPOK. LJO0 fHeHHe " 1 21.05.2024 https://m.edsoo.ru/00ad9c
CUCTEMATU3ALUS 3HAHUI b2
p . 0606 bubmmorexa [JOK
68 C3CPBHBIH YPOI. LIOODILCHHC 1 1 23.05.2024 https://m.edsoo.ru/ff0d61
CUCTEMATH3aIUs 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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







YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O ITPOLIECCA
OBA3ATEJIbHBIE VYEBHBIE MATEPHAJIbI U1 YUEHUKA

YueOnuk «Xumust 8 knacey» O.C. 'abpuensa

METOJNYECKUE MATEPUAJIBI IJI1 YUUTEJIA

YueOnuk «Xumust 8 kmacey» O.C. 'abpuensa

I"abpuemnsn, O. C. Meroauueckoe nocodue Xumus 8 kiacc

IMa6puensn, O. C. Xumus 8-9 knmacc. ba3oBsiil ypoBeHb. MeToANYECKHE PEKOMEHIAIIUN U

pabouas mporpamma

[MNDPOBBLIE ObPA3OBATEJIbHBIE PECYPCbhI U PECYPCbBI CETU MHTEPHET



MMHUCTEPCTBO ITPOCBEILEHUSA POCCUNCKOU ®EJEPAITN

MunucrepcTBo 00pa3oBanusi Pb
YO AMO "3aurpaeBckunii paiioH"
MBOY 3anrpaesckas OCCOILL

PACCMOTPEHO COI'JJACOBAHO VTBEPXJIEHO
Ilencoser MBOY YC MBOY 30CCOLII Hupexkrop MBOY
30ccom Ipencenarens 30Cccoll
- T;Mso‘beeBa E.JL [loiinonos B.B. buryesa C.II.
POTOKOJI N [porokon Ne03 Ipuxas Ne2
oT «28» 08 23T. 0T «28» 08 23 T. oT «28» 08 23T.
PABOYAS ITPOI'PAMMA

(ID 3608645)

ydeOHOro npeamera «Xumus. bazoBslid ypOBEHb

1151 oOy4aromuxes 9 kinacca

. 3aurpaeso 2023r.



[TOACHUTEJIbHAA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O O0I1Iero 0Opa3oBaHuUsl COCTaB/I€HA HA OCHOBE
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHON MPOTpaMMbl OCHOBHOI'O
obmero ob6paszoBanus, npencrasieHHbIX B ®I'OC OO0, a takke Ha OCHOBE (hernepalibHOM
paboueli mporpaMmbl BOCOHUTaHHS U C y4E€TOM KOHIIENLIUU MPEnoJaBaHus yueOHOro npeamera
«Xumus» B 00pa3zoBaTeIbHBIX opranu3amusax Poccuiickoit deneparuu.

[Iporpamma mo xuMuu Aa€T TpelcTaBieHHE O LeNsAX, olmieill crparerun oOy4yeHus,
BOCIIUTAHUS M DPA3BUTUSA OOYYAIOIIMXCS CPENCTBAMH Yy4eOHOro IpeaMeTa, YCTaHABJIMBAET
o0s13aTeNbHOE MIPEIMETHOE COJepKaHNe, IPEAYCMaTPUBACT PAcIpeie]IeHHe ero Mo KiaccaM U
CTPYKTYpPHPOBAHHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl 10 XUMHUH, OIPEAEIseT KOJIUUECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
U3YYEHUS XUMHH C YYETOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JOTMKU y4yeOHOIO
Ipolecca, BO3PaCTHBIX 0COOEHHOCTENW 00yJaroUMXcs, OIpenessieT BO3MOKHOCTH IIpeaMeTa 1is
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOEHMS OCHOBHOM 00pa30BaTeIbHONW IPOrpaMMBbl Ha
YPOBHE OCHOBHOI'O 00I1lero o0pa3oBaHMsl, a TakKe TpeOOBaHUH K pe3ysbTaTaM 00ydeHHs] XUMUU
Ha YpOBHE Iiesiell Uu3ydeHHsl MpeaMeTra M OCHOBHBIX BHJIOB y4eOHO-TIO3HaBaTEIbHON
JeATeIbHOCTH 00YyYaroIerocs o OCBOCHUIO y4eOHOI0 COiep KaHusl.

3HaHUEe XUMHHU CIy>KUT OCHOBOH 1Jis1 (POPMHUPOBAHHSI MUPOBO33PEHUS 00ydarOIEerocs, ero
Ipe/iCTaBICHUI 0 MaTepUaIbHOM €MHCTBE MUPA, BaXXHYIO POJIb UTPatOT (opMUpyeMble XUMHEH
MIPEJCTaBICHUS O B3aUMOIIPEBPAILEHUAX SHEPIUU U 00 SBOJIOIMH BELIECTB B MPUPOJIE, O MyTIX
pelieHuss II00aNbHBIX MPOOJeM yCTOHYMBOIO Ppa3BUTHUS UYEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBON U KOJOrH4YeCcKOi 6€30MacHOCTH, TPOOIIEM 31paBOOXPAHECHHUS.

N3yuenne xumuu:

CHOCOOCTBYET peanu3allMd BO3MOXKHOCTEH Ui caMoOpa3BUTHS U (OpPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ o011eil 1 pyHKINOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B JOPMUPOBAHUE MBIIUICHUS ¥ TBOPUYECKUX CIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  HMX  CAaMOCTOSTEIbHOW  y4eOHOW  AEATENbHOCTH, OKCIEPUMEHTANBHBIX U
UCCIIEZIOBATENbCKUX YMEHHMM, HEOOXOAMMBIX KaK B TIOBCEJHEBHOW JKM3HH, TaK M B
po(hecCHOHATILHON AESITENIbHOCTH;

3HaKOMHUT CO CIEUU(UKON HAaydHOrO MBIIJICHMS, 3aKJIaJbIBAET OCHOBBI LIEIOCTHOTO
B3IJI51/1a Ha €MHCTBO IPUPOJIbI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM 3TalloM B (pOPMUPOBAaHUU
€CTECTBEHHO-HayYHOI IPaMOTHOCTH 00y4aroIuxcs;

Crnoco0cTByeT (HOPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HayYHBIM
3HAaHUSAM, K HPUPOAE, K UEJIOBEKY, BHOCHT CBOW BKJAJ B HKOJOrMUECKoe 0Opa3oBaHUE
00yYaroIIMXCs.

JlaHHble HampaBieHUs B OOY4YEHUM XUMHHM OOECIeYMBarOTCsA CHEHU(PUKON colepx aHUs
y4eOHOro TmpeaMeTa, KOTOPBIM SBJSETCS MEAarorMueckd aJanTHPOBAHHBIM OTpakEHUEM
0a30BOI HAYKM XMMHH Ha OMPEAEIEHHOM 3Tamne e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOro oOIIero o0pa3oBaHHs OPUEHTHUPOBAH HAa OCBOCHHE
00y4aroIMMHCSI CUCTEMBI NTEPBOHAYAIbHBIX MOHATUNH XUMUHU, OCHOB HEOPraHUYECKOW XUMHUU U
HEKOTOPBIX OT/AENIbHBIX 3HAUMMBIX IMOHATHI OpraHU4ecKoi XUMUHU.

CtpykTypa conepskaHus IpPOrpaMMbl 10 XUMUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona kK e€ usydeHuro. CoaepikaHue CKIAIbIBA€TCAd U3 CUCTEMBbl NOHATUH O XMUMHYECKOM
JIEMEHTE M BEIIECTBE M CUCTEMBbl MOHATHUM O XMMHMUYecKOil peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpHO OpraHM30BaHbl MO MPHHIMITY IOCIEAOBATEIbHOIO PAa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUUECKUX NPEACTABICHUI pa3HOTr0 YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO Y4€HHS KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— [lepuognueckoro 3axona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— Y4YEHHUsI O CTPOEHUU aTOMa U XUMUYECKOH CBSI3U;

— IPEeACTaBIIEHUHN 00 3JEKTPOIUTUYECKON JUCCOLUAIIMHU BEIIECTB B paCTBOpax.

TeopeTnueckue 3HAHHMS PACCMAaTPUBAIOTCS HAa OCHOBE SMIMPUYECKU TOTYYEHHBIX U
OCMBICIIEHHBIX (PAKTOB, pPa3BUBAIOTCSA TIOCIENOBATENIbHO OT OJHOTO YPOBHS K JApPYromy,
BBITIONHSS (YHKIUH OOBSICHEHUS W IPOrHO3MPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH
MIPAKTUYECKOT 0 IIPUMEHEHUS U MOITY4YEHUS U3Y4aeMbIX BEIECTB.

OcBoeHre TPOrpaMMbl O XHMHH CHOCOOCTBYET (DOPMHPOBAHHIO IPEACTABICHUS O
XMMHUYECKOM COCTaBJISIONICH HAy4YHOM KAapPTUHBI MHUpa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HaHUIO U METOJlaM TMO3HaHUs B Hayke. VM3yueHue xumun
MPOMCXOAUT C TIPUBJIEUEHHEM 3HAHUN U3 paHee U3YYEHHBIX YYEOHBIX IIPEIMETOB:
«Oxkpyxaromuit Mup», «buonorust. 5—7 knacces» u «®dusmka. 7 kaace».

[Tpu u3y4yeHnn XUMUM POUCXOAUT (POPMUPOBAHU E 3HAHUI OCHOB XMMHUECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTHUECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOIO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYphbl. 3ajjaua y4eOHOro MpeiMeTa COCTOUT B (hOPMHUPOBAHUU
CHCTEMbl XMMHUYECKUX 3HAaHMM — BakHEHIIUX (hakTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX
HOJOXKEHUH, JOCTYHMHBIX OO0OOIIEHHH MHPOBO33PEHUECKOr0 XapakTepa, $3blka HAyKH, B
NPUOOIIEHUH K HAyYHBIM METO/IaM MO3HAHUS NPH U3yUYEHUH BEIEeCTB U XMMHUYECKUX peakiuil, B
(opMUPOBaHMUM M Pa3BUTUM TO3HABATEJIBHBIX YMEHUH H MX MPUMEHEHUU B Yy4eOHO-
[I03HABATEJIbHOM M y4eOHO-MCCIIeA0BATENbCKON E€ATEIbHOCTH, OCBOCHUH IPaBUJ 06€3011aCHOrO
o0pallleHus C BEIECTBAMH B IOBCEAHEBHON KU3HU.

[Ipy u3yyeHUM XMMHMM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs BaKHOE 3HAUYEHHE
puodpeIn Takue e, Kak:

— ¢dopMUpOBaHNE MHTEIUIEKTYyaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM0O00pa30BaHMUIO,
COTPYAHMUYECTBY, CAMOCTOSITEJIbHOMY HPHHATHIO PELIEHUH, CIIOCOOHOH aJanTupoBaThesi K
OBICTPO MEHSIOIIMMCS yCIIOBUSM JKU3HHU;

— HaIlpaBJEHHOCTb OOyYEHHUS Ha CHUCTEMATUYECKOE MpHUOOIIEHHE OO0yJaroumxces K
CaMOCTOSITEJIbHOM ~ TIO3HABATEIBHOM  AEATENbHOCTH, HAay4YHBIM  METOAAM  IO3HaHMUS,
(opMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— obecrieueHne YCJIOBUH, CIOCOOCTBYIOLIMX NPUOOPETEHHIO OOYYarOUIMMUCS OIbITa
Pa3sHOOOpPa3HOIl AEATENbHOCTH, MO3HAHUA M CAMOIIO3HAHUS, KIFOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIINI ), UMEIOIMX YHUBEPCAJIbHOE 3HAUEHHE ISl Pa3JIMYHBIX BUJOB 1€ TEIbHOCTH;

— (hopmupoBanue ob1eil GyHKIMOHATBHON U €CTeCTBEHHO-HaYy4YHOW I'PaMOTHOCTH, B TOM
qyciae YMEHUH OOBSCHATh M OLIEHUBATh SBJIEHUS OKPYXKAIOIIEro MHpA, MCIOJb3Ys 3HaHUS U
OIBIT, IIOJIyYEHHbIE IIPU HU3YYEHUM XHMHUHU, [PUMEHATb HX IpPU pEUIeHUH MpodiieM B
MOBCEHEBHOM KU3HU U TPYJOBOU JIETEIIbHOCTH;

— (GopmupoBaHue y 00y4arOMMUXCsl TYMaHUCTUYECKUX OTHOIIEHUHN, TOHUMaHUs IEHHOCTU
XMUMHUYECKUX 3HAHUU JJIs1 BBIPAaOOTKHM SKOJIOTMYECKU LI€JIeCO00pa3HOro IMOBENEHUsS B OBITY U
TPYAOBOH AESATENTbHOCTU B ILIEJIIX COXPAaHEHHUS CBOETrO 3JI0POBbS U OKPY’KAIOIIEH MPUPOIHOM
Cpensl;

— pa3BUTHE MOTHUBAIMH K 00yYEHHIO, CIIOCOOHOCTEN K CAaMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIE€YesIOBEUYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po(UIs U HAIIPABJIEHHOCTH JAJIbHEHIIEr0 00y4EeHHUS.

OO01ee yucio yacoB B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP)XXAHUE OBYYEHUA

BemecTBo u XuMHU€ECKask peakLus

Ilepnonnuecknii 3akoH. Ilepuonmueckas cucrema xumuueckux asnemeHtoB [[. U.
MenpneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
JJIEMEHTOB NEPBBIX TPEX NEPUOJOB, KaJWs, KaJlblUsg M UX COCIMHEHHH B COOTBETCTBHM C
MTOJIOKEHUEM 3JIEMEHTOB B [leproanueckoil cuCTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUJbl XHMHUYECKOW CBS3U. THUIBI KPUCTAIIIMYECKHUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUMA KPUCTAIIUUECKOW pEIIETKHM W BUJA XUMHUYECKOU
CBSI3H.

Krnaccupukanuss 1 HOMEHKJIAaTypa HEOPraHWYECKHX BENIECTB. XHMHYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3JIMYHBIM KIIACCaM HEOPraHWYECKUX COCIUHEHUH, IeHeTH4eCcKas
CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XMMHYECKUX pEaKLMH 10 pa3IMYHBIM MpU3HAaKaM (110 YMCIY U COCTaBY
YyYacTBYIOLIMX B pEAKIMM BEIIECTB, MO TeIIOBOMY 3¢ (eKTy, MO0 HM3MEHEHHUIO CTeleHen
OKHCJIEHUS XMMHMYECKHX 3JIEMEHTOB, IO OOpaTHUMOCTH, IO YYacTHIO Karaju3aropa). JK30- U
SHAOTEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsiTe 0 ckOpocTH XMMHYecKod peakuuu. IloHsTHE 00 OOpaTUMBIX M HEOOPATHUMBIX
XMUMHUYECKUX peakuusax. IIoHsATHE O TOMOreHHBIX M TeTepOoreHHBIX peakuusax. [lonstue o
katanuse. [lonatme o XumudyeckoM paBHOBecuM. DakTopbl, BIMAIOLIME HA CKOPOCTh
XMMHUYECKOM pEeaKIMH U ITOJI0KEHHE XMMUYECKOIO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLUH, JJIEKTPOHHBIH OadaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENBHOW peakuuu. COCTAaBIEHHE YpPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ uCIoJIb30BaHUEM METO/1a 3JIEKTPOHHOr0 OanaHca.

Teopus 3MEKTPOJUTHUECKON THCCOUUALNN. DIEKTPOIUTHI U HEJIEKTPOIUTHI. KaTnoHsl,
aHUOHBL. MexaHu3M OUCCOLMAlMM BELIECTB C pPa3jIMYHBIMU BHJIAMH XHMHUYECKOW CBS3U.
Crenens nuccouuaruy. CHIIbHBIC U C1a0ble YIEKTPOJIUTHI.

Peakiium noHHOro obMeHa. YcloBUS NMPOTEKAaHUs peakUUi MOHHOTO OOMEHa, MOJIHBIE U
COKpalIEHHbIE MOHHBbIE ypaBHEHMs peakuuid. CBolcTBa KHMCIOT, OCHOBAHMHM M COJIEH B CBETE
MPEJCTaBICHUA 00 JIIEKTPONUMTUYCCKONW Iucconuanui. KadecTBEHHBIE pEaKIMd Ha WOHBI.
[Tonarue o rugponnse comnen.

Xumuueckuu SKchepumenm:

O3HAKOMJIEHUE C MOJEISAMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METajyIoB W HeMeTa/uioB (rpadura M ajMasa), CIOXKHBIX BeLIecTB (XJopujaa HaTpus),
UCCIIEZIOBAHUE 3aBUCUMOCTU CKOPOCTM XUMHUYECKOH peakUUu OT BO3IEHCTBHUS pa3IMYHBIX
(bakTOpoOB, HCCIEOBaHUE IEKTPOIPOBOJHOCTUH PACTBOPOB BEILECTB, MpoOLiecca AMCCOLMALUU
KHCJIOT, LIesoued M cosiell (BO3MOXHO MCIOJIb30BAHUE BMJIEO MAaTEPHUAIOB), IPOBENCHUE
OIIBITOB, WJUIIOCTPUPYIOLIMX HMPU3HAKH MPOTEKAHUs peakluil MoHHOro obmeHa (oOpazoBaHHE
ocajZika, BbIIEJEHHE Ta3a, OOpa3oBaHHWE BOABI), ONBITOB, WIIOCTPUPYIOLIUX [PUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl (rOpeHue, peakuuH pa3jokKeHHUs, COEIUHEHHUS),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOLIbK) KA4YECTBEHHBIX pEaKUHWi Ha HOHBI,
pelIeHNEe SKCIePUMEHTAIbHBIX 3aa4.

Hemerasuisl 1 uX coeMHEHUs

OO6mas xapaktepucruka ranoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTpoeHHe M (U3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TIaJOTEHOB.
XUMHUYECKHE CBOMCTBAa Ha NpuUMepe xJyopa (B3aUMOJEHCTBUE C METAJIAMM, HEMETAIIAMH,
mienouamu).  Xnoposopopor. ConsHasg —KUCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHE,



npuMeHenue. JlelicTBue XJ10pa 1 XJIOPOBOJOPOAa Ha OpraHU3M uesoBeka. BaxkHelme Xiopuasl
U UX HAXOXKJIEHUE B IIPUPOJIE.

OO6mas xapaktepucruka 3jeMeHToB VIA-rpynmbl. OcoOEHHOCTHM CTpPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (pu3HuecKre CBONCTBA IPOCTHIX BELIECTB —
KHCI0pOoJa U cepbl. AJUIOTPONHbIE MOAMGUKALUU KHCIOPO/ia U Ccepbl. XUMHYECKUE CBOWCTBA
cepsl. CepoBozopoa, CTpocHHE, (PU3MYECKHEe W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl Kak
MIPECTaBUTENIM KUCIOTHBIX OKCHIOB. CepHasl KMCIIOTa, (U3NYECKHe M XHMUYECKHE CBONCTBA
(oOmme Kkak TpencTaBUTENs Kiacca KHUCIOT U crnenuduyeckne). XUMHUYECKHE pPeaKIui,
JeXKale B OCHOBE IMPOMBINUIEHHOTO cloco0a MOJYy4eHHUs CEepHOM KucIoThl. [IpumeHeHue
cepHOM kucinoThl. Cou CEpHOM KUCIIOTHI, KAYECTBEHHAs peakius Ha cynbpaT-uoH. Haxoxenue
ceppl M €€ COENMHEHM B Ipupojae. XUMHUYECKOE 3arps3HCHHE OKPYKAIOLIEH Cpensl
COCAMHEHMSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHHE BO3/yXa M BOAOEMOB), CIOCOOBI €ro
IIPEOTBPALLCHHUS.

OObmas xapakTtepuctika dieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIEHHUS. A30T, pacHpocTpaHeHue B Mpupoae, Gu3nyecKkue Hu
XUMHUYEecKue cBoiicTBa. KpyroBopot a3ora B npupoae. AMMHAK, ero (pU3HYecKue u XMMHUECKHe
CBOMCTBA, OJIydyeHue U nmpuMeHeHue. Conu aMMOHUS, UX (U3NYECKHE U XUMHUYECKHE CBOICTBA,
npuMeHenue. KauecTBeHHass peakuus Ha MOHbI aMMOHHs. A30THas KHUCJOTa, €€ MOJIydeHHe,
¢busznyeckue M XUMHYECKHME CBOWCTBa (00IIMe Kak MpeNcTaBUTeNs Kiacca KHCIOT |
cneunduueckue). lMcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B KayeCTBE MUHEPAJBbHBIX
ynoopennii. XuMHUECKOe 3arps3HEeHNEe OKPYKAIOIIeH Cpenbl COSNMHEHUSIMU a30Ta (KHUCIOTHBIS
JOX/U, 3arpsi3HEHUE BO3AyXa, MOuBbl U BOJ0EMOB). Docdop, amiorponHsle MoaUPUKALUN
dochopa, ¢pusznyeckne u xummuueckue cporictea. Oxcua docdopa (V) u docdopnas kuciora,
¢usnyeckue M XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmomb3oBanue ¢GocpaToB B KayecTBe
MUHEpaJbHBIX Y00 pEHUH.

O6mas xapaktepuctuka d31eMeHToB |VA-rpynmel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTEINEHNU OKUCICHUS. YTIEpOo, aJUIOTPOITHBIE MOIU (PUKALMH, paCIPOCTPAHEHUE B
npupoze, Gu3ndecKre U XMMHYECKue cBoicTBa. Ancopbuns. KpyroBopor yrieposaa B mpupose.
Oxcunsl yriaepoaa, ux GuU3NYecKrue U XUMHUECKHE CBOMCTBA, NEHCTBHE Ha JKUBBIC OPraHU3MBI,
MOJIyYCeHUE M TMPUMEHEHHE. DKOJOTHYECKUe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoMm yriepona (1V),
rUIoTe3a IJ100ajJbHOro MOTEMJIEHUs KIMMaTa, MapHUKOBBIA 3¢ (deKT. YronbHas KUCIOTa U €€
coiM, UX (u3MyYecKue W XUMHUYECKHEe CBOMCTBa, MojydeHHe U npuMeHeHune. KauecTBeHHas
peaknuss Ha  KapOoHaT-uoHbl. Mcmonb3oBaHwe  KapOOHATOB B OBITY, MEIHWIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM X031 CTBE.

[TepBoHavanpHble TOHATHUS 00 OpPraHMYECKHX BEHIECTBAX KaK O COCOUHEHUSX yriepoja
(MeraH, 3TaH, OTHWIEH, AalETHJIEH, JTaHOJN, TIJMLEPHH, YKCycHas Kuciorta). [Ipupoansie
UCTOYHUKHU YTIEBOJOPOAOB (yroib, MPUPOAHBIA ra3, He(Th), MPOAYKTHI HX MepepadOTKu
(6eH3uH), UX poJb B OBITY M TPOMBIIUICHHOCTU. [IOHATHE 0 OMOTOTrHYECKN BaXXHBIX BEIIECTBAX:
KHUpax, OenKax, yrieBojax — M HX POJM B JKU3HM 4esioBeka. MaTepuaiabHOE €IUHCTBO
OpPraHWYeCKUX U HEOPTraHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBONCTBA, MOJIydeHHE U IPHUMEHEHHE.
CoenuHenust kpemHus B mpupoxe. OO6mme mnpencraBieHus o0 oxcunae kpemuus (1V) u
KpeMHHeBoM kucnote. CHITMKATHI, KX UCIIOJIh30BaHKUE B OBITY, B TPOMBINIICHHOCTH. BaxkHeimme
CTPOHTENbHBIC MaTepuasbl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpobGmemsl
0€30MacHOr0 UCHOIb30BAHUS CTPOUTEIBHBIX MaTEPUAIIOB B IIOBCEIHEBHOMN KHU3HH.

Xumuueckuii 5Kkcnepumenm.



u3ydeHue oOpaslioB HEOPraHMYECKUX BELIECTB, CBOMCTB COJSHOW KHCIOTHI, TPOBEACHHE
Ka4eCTBEHHBIX PEaKIHMi Ha XJIOPHUJ-MOHBI U HAOJIIOJICHHE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromme GU3NUYECKUe U XMUMHUYECKHE CBOMCTBA TaJIOTEHOB U WX COCIWHEHUU (BO3MOXKHO
WCIIOJIb30BAHUE BUIEOMATEPHUANIOB), O3HAKOMJIEHHE C oOpas3liaMH XJIOpPHUJIIOB (TaJOT€HHUJIOB),
O3HAKOMJIEHHE ¢ o0pa3mamMu cepbl M €€ COEAUHEHHSIMH (BO3MOXKHO HCIIOJIb30BAHME
BHJICOMATEPHUANIOB), HaOIIOJIEHWE TIpoliecca OOYIJIMBaHUS  caxapa TOox  JACHCTBHEM
KOHIICHTPUPOBAHHOM CEpHOM KHCJIOTHI, N3y4eHHE XUMUYECKHX CBOMCTB pa30aBIEHHOM CEpHOI
KHCJIOTHI, TPOBEICHNE KauyeCTBEHHOW peakluu Ha cynb(arT-uoH U HaOIoJIeHUe TpU3HaKa eé
MPOTEKaHUs, O3HAKOMIIEHHE C (PM3WYECKUMHU CBOMCTBaMH a30Ta, (pochopa U WX COCAMHEHUUN
(BO3MOXKHO HCII0JIb30BAHME BUJIEOMATEPUAJIOB), 00pa3liaMu a30THBIX U (pocopHBIX yaoOpeHui,
nmoiydyeHne, coOupaHue, paclo3HAaBaHWE W H3YyUYCHHE CBOWCTB aMMHaKa, MPOBEICHHE
KAueCTBCHHBIX pEaKIMid Ha HOH aMMOHUS Hu QochaT-HOH M U3YUYCHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJEWCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
UCIOJIb30BaHUE BHAEOMATEPUANIOB), M3YUEHHE MOJENe KPUCTAJUIMYECKUX DPELIETOK aiMmasa,
rpaduta, ¢yiepeHa, O3HAKOMJIEHHE C IMPOLECCOM aJcopOLMHu pacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM MPOTHUBOras3a, MollyueHue, coOnpaHue, pacrio3HaBaHue
U M3y4eHHE CBOMCTB YIJEKUCIIOTO ras3a, MpOBeIeHUE KaYeCTBEHHBIX peakluii Ha KapOoHAT U
CIWJIMKAT-MOHbl M M3Yy4YEHHE NPU3HAKOB HUX INPOTEKaHUs, O3HAKOMJICHHE C MPOAyKLUEH
CHJIMKAaTHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEePUMEHTAJbHBIX 3aJau 1Mo TeMe «BaxHeiimue
HEMETAJUTBl U UX COCIUHCHUSD.

MeTauisl 1 UX COSTMHEHUS

OO0masi xapakTepUCTUKAa XUMHUYECKHUX OJIIEMEHTOB — METaUIOB HAa OCHOBAHUH WX
nonoxkenus B [lepuoguueckoil cucteme xuMuueckux 3yeMeHToB . 1. MeHnneneeBa u CTpoeHHs
atoMoB. CrpoeHue MmeTtawioB. MeTtajymmdeckas CBs3b M MeTauIMyecKas KpHCTaJUIMYecKas
pemérka. DJIEKTPOXUMHUYECKHI P HanpsskeHuH MeTaioB. Dusznueckue M XUMHYECKHE
cBoiicTBa MetaiuioB. O0ImMe crocoObl MOMydyeHus: MeTauioB. [IoHSITHE O KOPPO3HH METAIlIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuIaBbl (CTalb, YyryH, TIOPATIOMUHIHA, OpoH3a) 1
WX MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[[lesounble MeTaIbl: MONOXKEHHUE B [lepuoanueckoi cucteMe XMMHYECKUX 3JIEMEHTOB /[].
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HaxXOXAeHUE B mpupone. Ouznyueckue U XUMUYECKHE
CBOICTBA (Ha mpuMepe HaTpus U Kajwusi). OKCHABI U TUIPOKCUIBI HATpHs U Kaius. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COEMHEHUM.

[IlesioyHO3EMENBHBIE META/UIBl MarHui W Kajabuui: nonoxeHue B Ilepuonnueckont
cuctemMe xumuueckux siemeHToB J[. M. MenneneeBa, CTpoeHHE HMX ATOMOB, HaXOXIEHUE B
npupozae. Ouznyeckre 1 XMMUYECKHE CBOMCTBA MarHusl W Kajblus. BaxHelmue coeanHeHUs
KaJbIust (OKCHA, TUIPOKCU, COTH). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuomnueckoit cucreme xumudeckux snemeHtoB . U.
MenpeneeBa, CTpoeHHE aToMa, HaXOXAeHUE B mpupoje. Puznueckrne U XMMUIECKIE CBOM CTBA
aTIOMUHUS. AMQOTEpPHBIE CBOWCTBA OKCUAA U TUIPOKCU/IA ATFOMUHHS.

Kenezo: mnonoxenue B llepuoamyeckoir cucreme xumMuueckux »diementoB J[. .
MenpeneeBa, CTpoeHHE aToMa, HAXOXAEHUE B mpupoje. Pu3nueckne U XMMUYECKHE CBOMCTBA
xene3a. Oxcupnpl, Tuapokcunsl u conm keneza (l1) u xemesza (Ill), ux cocra, cBoiicTBa u
MOJIy4EHHE.

Xumuueckuii 5Kkcnepumenm.

O3HAKOMJIGHHE C 00pasllaMd METaJNIOB W CIJIAaBOB, WX (PU3MYECKHMMH CBONCTBAMH,
M3y4YEHHE pe3yibTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE BUJIEOMATEPUAJIOB),



0COOEHHOCTEN B3aMMOJAEH CTBUS OKCHJIA KAJIBIMSI M HATPHS C BOAOM (BO3MOXHO HCIIOJIb30BAaHHUE
BHJIEOMATEpUAJIOB), HCCIEIOBAaHUE CBONCTB JKECTKOM BOABI, Ipoliecca TOpeHHs XKejle3a B
Kuciaopoze (BO3MOXKHO — HCIOJIb30BAaHHWE  BHUAEOMATEpUAJIOB), IPHU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KaJbIUs, aJIOMUHMS, ITUHKA, xene3a (l1) u xenesa
(1), mequ (1), HabnrOIEHNE M OMKMCAHUE MPOLECCOB OKPAIMBAHMS [UIAMCHH HOHAMHU HATpPUS,
KaJisl U KaJblus (BO3MOXKHO MCIOJIb30BaHUE BHJIEOMAaTEpPHANIOB), HCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB T'MJPOKCHA aTIOMUHUS U THAPOKCHJIA IIMHKA, PEIIeHNEe SKCIIEpUMEHTAbHBIX 33]1a4 10
TeMe «BaxxHenme MeTalibl U UX COCIUHEHUSY.

XUMHs U OKpy:Karolas cpena

BemectBa 1 MaTepuassl B IIOBCEIHEBHOM KM3HU 4YeI0BeKa. bezonacHoe Mcnosb3oBaHue
BEUIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momours Hpu XUMHYECKHUX OXOrax u
OTpaBJICHUSAX.

XuMHYecKoe 3arps3HEHHE OKpY Karollel cpenbl (IpeaenbHasi JOIyCTUMas KOHIIEHTpaIus
Berects, aanee — [1/1K). Posb xumun B perieHuy 3K0JI0rMYeCKUX MpoOIeM.

Xumuueckuul SKCnepumenm.:

u3y4yeHue o0pasloB MaTepUasoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJMMEPHbIE MaTepHAaIbl).

Mesicnpeomemmuuie cea3u

Peanu3anus MeXnpeaMeTHBIX CBSI3€H IIPU U3YYEHUHM XMMHH B 9 Kilacce OCYyILECTBIISIETCS
Yyepe3 HCIONb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAyUHBIX IIOHATHHM, Tak M TMOHATHH,
SIBJIIFOILMXCS CUCTEMHBIMU JJIs1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOr' 0 LIUKJIA.

OO1mme ecTecTBEeHHO-HAY4YHbIE IOHATUS: HAy4dHbIM (axT, rumoresa, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  KiaccupuKalusi, MEpUOAUYHOCTb,  HAOIIOJEHUEe,  IKCIEPUMEHT,
MOJIEUPOBaHHE, U3MEPEHHE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA 3()(PEKT, TEXHOIOTHsl, MaTepUaJIbL.

dusuka: wmartepus, aToM, OJEKTPOH, IPOTOH, HEUTPOH, HMOH, HYKJIWJ, H30TOIBI,
paZvoOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUUECKUN 3apsisl, MPOBOJHUKH, TOJYNPOBOJHUKH,
JMAJIEKTPUKH, (OTOINEMEHT, BEIIECTBO, TeNo, 00BEM, arperaTHoe COCTOSHHE BEIecTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTaJUIMYECKas peHmIETKa, CIUIaBbl, (U3UYECKHE BEJINYMHBI,
€IMHULbI U3MEPEHUS], KOCMUUYECKOE TPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, COHIIE.

Bbuonorust: ¢orocunTes, apixaHue, Omochepa, IKOCHCTEMa, MUHEPAJbHBIE yT0O0pEHUs,
MHUKPO3JIEMEHTHI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BELIECTBA.

I'eorpadus: artmocdepa, ruapocdepa, MUHEpaJbl, TOPHbIE MOPOABI, IOJIE3HbIE
MICKOIIa€MBbI€E, TOILINBO, BOJHBIE PECYPCHI.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMMUMU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3VJIbTATHI

JIuuHOCTHBIE pE3yJbTATHl OCBOEHHS MPOrpaMMbl OCHOBHOI'O 001Iero o0pa3oBaHUs
JIOCTUTaI0TCS B X07l€ 00yUeHUsI XUMHUH B €JMHCTBE y4eOHON U BOCHUTATEIbHOU J1€ATEIbHOCTH B
COOTBETCTBHUM C  TPAJUIMOHHBIMH  POCCHUICKUMHU  COIMOKYJIbTYPHBIMH M  JYXOBHO-
HPAaBCTBEHHBIMH 1I€HHOCTSIMM, IPUHSATHIMU B OOIIECTBE MpaBUIAMH U HOpMaMH TOBEICHUS U
CIIOCOOCTBYIOT ITPOI[ECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIHATM3AIMH 00yYaIOIINXCSl.

JIM4HOCTHBIE pE3ybTaThl OTPAXKAIOT T'OTOBHOCTH OOYYarOLIMXCS PYKOBOACTBOBATHCS
CHCTEMOH MO3UTUBHBIX L[EHHOCTHBIX OPUEHTALMM M PACIIMPEHUE OMNbITa AEATEIbHOCTH Ha €€
OCHOBE, B TOM UHCJIE B YaCTH:

1) naTpuOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAYUHOMY
HacJeIul0, MOHMMAHUS 3HAUYEHHs XUMHMUYECKOW HayKh B KM3HM COBPEMEHHOIO OOILEeCTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHOH MHGpOpManuel O MepeqoBbIX JOCTHKEHHUSIX U OTKPBITUSIX
MHPOBOH M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHMIX 00 yCTpoicTBe
MHpa U 00I11ecTBa;

2) rpa)JaHCKOr O BOCIIUTAHUS:

IPEICTABICHUS O COLMAJIbHBIX HOPMaxX M IPAaBUIAX MEXKJIMYHOCTHBIX OTHOIIEHHH B
KOJIJIEKTUBE, KOMMYHUKaTHBHOMN KOMIIETEHTHOCTH B OOIIECTBEHHO  I0JIE3HOM,
y4eOHOUCCIIEeI0BaTEIbCKOM, TBOPUECKOW W JPYyruX BUIAX JESATEIbHOCTH, T'OTOBHOCTU K
pa3HOO0Opa3HON COBMECTHOM AESTEIbHOCTHU IIPU BBIIIOJIHEHUHU y4eOHBIX, TO3HABATENbHbBIX 33/1a4,
BBITIOJJTHEHUH XHMHYECKUX SKCIIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHIO U B3aMMOIIOMOIIM B MpoIecce 3ToW yueOHOW IesTeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE TMOBEJACHHME U IOCTYNKH CBOMX TOBapHIledl C MO3MIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HaHHUS NOCIENCTBUH TOCTYIIKOB;

3) EHHOCTH HAay4HOTr'O MO3HAHUS:

MHUPOBO33PEHUECKHE  TPEACTABIECHUS O  BEUIECTBE M XUMHYECKOW  peakuuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pa3BUTUSl HAayKd U COCTaBIISIOIIME OCHOBY JJIS
MIOHMMAHUs  CYLIHOCTM HayyHOHM KapTUHBl MHpa, T[PEACTaBIEHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3aUMOCBA3AX YEIOBEKA C MPUPOAHON Cpenoil, o poiu
XMMUH B [TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTeJIbHbIE MOTHBBI, HAIIPABJIECHHbIE HAa IOJIY4Y€HHE HOBBIX 3HAHMI IO XHMMUH,
HeoOXoquMble A1 OOBSICHEHUs HaOI0JaeMbIX IIPOLIECCOB M SIBJIECHUH, I103HABAaTEIbHOI,
MH(POPMAILIMOHHON U YUTATENIbCKOM KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIbHON PabOThI
C y4eOHBIMH TEKCTAMH, CIPAaBOYHOW JIMTEPATypoOH, IOCTYNHBIMH TEXHHYECKHMMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEeC K OOYyYEHHWIO U TIO3HAHUIO, JFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, MMPOEKTHON M HCCIIEI0BATEILCKON J1€ATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTU U YPOBHS 00Yy4YeHHUS B JalbHENUIIEM;

4) hopMupoBaHUS KYJIbTYPBI 3I0POBBS:

OCO3HAHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 370pOBBIH 00pa3 KHU3HU, OCO3HAHWE IOCJIEACTBUNH M HENPHUSITHE BPEIHBIX
MPUBBIUEK (YNOTPEOJICHUS aJIKOTOJsl, HAPKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOJIOJECHUS
IpaBwil 0€30MacHOCTH MHpPU OOpPALEHHMM C XMMHUYECKMMH BELIECTBAMH B OBITY M peasibHOU
KHU3HH;



5) Tpy1OBOTO BOCIIUTAHUSA:

MHTEPEC K MPAKTHIECKOMY U3YUEHHUIO Mpodeccuii U TpyJa pa3IMyHOro poja, YBaXKEHUE K
TpyAy ¥ pe3yJbTaTaM TPYyIOBOH [E€ATEIbHOCTH, B TOM WYHCIE€ Ha OCHOBE IPUMEHEHUS
MpPEIMETHBIX 3HAHUW 10 XUMHUU, OCO3HAHHBIM BHIOOD WHIWBHAYAJbHOW TPACKTOPHUH
MPOJOJDKEHUsT O0pa30oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmemHol npodecCuoHaNbHOW NESITeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTh aJIalITUPOBATHCS B PO ECCHOHATILHOM Cpefe;

6) SKOJIOTHYECKOT' 0 BOCITUTAHMUS:

AKOJIOTMYECKHU 1€JeCO00pa3HOe OTHOIICHHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHHE IIEHHOCTH 3JOPOBOTO M 0e30MacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (HU3MYECKOMY W TICHXHYECKOMY 3JI0POBBIO,
OCO3HaHHE I[EHHOCTH COOJIIO/ICHUsI TTPaBUi O€30MaCHOr0 MOBEICHUs TPU paboTe C BELIECTBAMU,
a TAKXKE B CUTYAIMIX, YTPOXKAIOIINX 3I0POBBIO U )KH3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, TMOJIydaeMble TPU U3YYCHUH XUMHH, ISl PEIICHHS
3a71a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPENOi, /1) MOBBIIICHUS YPOBHS KOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHHS TJIO0AJILHOTO XapakTepa AKOJOTHYSCKUX MPOOJEM M IMyTeH WX PeIICHUs
MOCPEICTBOM METOJIOB XMMHH, SKOJIOIMYECKOI'0 MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MO3HABATENbHOW, KOMMYHUKATUBHOU U COLIMATIbHOM MTPaKTHKE.

METAITIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeaMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAUYUMBIC ST (POPMUPOBAHUS
MHUPOBO33peHUsI OOIEHAayYHbIC TOHATHUS (3aKOH, TEOpHWs, NMPHUHIUII, TUIIOTE3a, (aKT, cucTema,
MPOLIECC, SKCIEPUMEHT U APYTOe€.), KOTOPbIE UCTOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O
[IEJIOCTHON HAy4YHOW KapTHHE MHpa, U YHUBEpCaJbHBbIC y4eOHBIC JCHCTBUS (TIO3HABATEIbHEIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpPhIE OOecreuynBaoT (HOpMUPOBAHHWE TOTOBHOCTH K
CaMOCTOATENILHOMY IJIAHUPOBAHUIO U OCYILIECTBIICHUIO YUEOHOU e TeTbHOCTH.

[To3HaBaTepHBIE YHUBEPCATbHBIC YUeOHBIE T CTBUS

bazoBbie noruveckue aeMCTBUS:

YMEHHUSI HCHOJB30BATh MNPUEMBI JIOTMYECKOTO MBIIUIEHUS TPU OCBOCHHMHM 3HAHMI:
pacKpeIBaTh CMBICI XMMHYECKHUX TMOHATUW (BBIIEISATh WX XapaKTepHble MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTUMU MOHSATHSMU), UCIOJIB30BATh MOHATHUS JUI OOBSICHEHUS
OTIENbHBIX ()AaKTOB M SBJICHHM, BBHIOMpPATh OCHOBAaHHMS M KPUTEPUU I Kiaccuukanuu
XUMUYECKUX BEUIECTB U XMMHUYECKUX PEaKIMid, yCTAaHABJIMBATh MPUUYUHHO -CIIEICTBEHHbBIE CBS3U
MEXIY 00bEKTaMU U3Y4YEHUS, CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHIAYKTHBHBIC, I€TyKTUBHBIC,
10 aHAJIOTHUM ), JIeJIaTh BHIBOJIbI U 3aKJIIOUCHUS,

yMEHHUE TMPHUMEHATh B IPOIIECCE MO3HAHUS MOHATHS (IIPEAMETHBIC U METaNpPEAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIM, MCIOJb3yeMble B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMUU MOJICIIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYecKass (opMyia U ypaBHEHHE XUMHUYECKOW pEaKIUu — TMpU peleHuru y4deOHo-
MMO3HABATENILHBIX  3a7a4, C Yy4E€TOM OTUX MOJCJIBHBIX TPEACTABICHUN BBISBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CJICICTBCHHBIC CBSI3U U
MPOTUBOPEYUHSI B U3yH4aE€MBbIX MTPOIIECCaX U SBJICHUSX.

bazoBrbie uccienoBaTenbCKue e CTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHUS, a
TaK)ke B KAueCTBE OCHOBBI sl (DOPMHPOBAHHS THIIOTE3bl IO IIPOBEPKE MPABHIHLHOCTH
BBICKa3bIBaE€MBIX CYXKICHUI,

NpUOOPETEHHE OINbBITa IO IUIAHMPOBAHWIO, OPTaHU3AlMH M IPOBEACHUIO YUYCHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOOAATh 32 XOJ0M IIPOIECcca, CAMOCTOSTEIIEHO POrHO3UPOBATH €ro
pe3yabTat, (GOpMYIHpOBaTh OOOOMICHUS W BBIBOJIBI IO pe3yjbTaTaM ITPOBENEHHOTO OIBITA,
MCCIIEIOBAHMS, COCTABIISITh OTUET O MPOJIETaHHON padoTe.

PaGora c nuadopmanmeii:

yMEHHUE BBIOMPaTh, AaHAIM3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIHIO Pa3IUIHBIX BHJIOB
1 GOpM IPEACTABICHHUS, IOTYIaEMYIO U3 pa3HbIX MCTOYHUKOB (HAyYHO-TIONMYJISIpHAS IUTEPATypa
XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE TOCOOMs, pecypcsl MHTepHeTa), KpUTHUYECKH
OLICHMBAThH MPOTUBOPEUHBYIO M HEZOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh pa3IndHbIe METOABI ¥ 3aIIPOCHI IIPU MOKCKE U 0TOOpe HH(pOopMaIK U
COOTBETCTBYIOLIMX JJAHHBIX, HEOOXOIUMBIX JJIs1 BBIIOJIHEHHs y4€OHBIX U I03HABATENIbHBIX 33124
OIPENeNEHHOTO THIA, MPUOOPETEHHE OIblTa B 00JAaCTH MCIOJIb30BaHHUsS HH(OPMALMOHHO-
KOMMYHMKATUBHBIX TE€XHOJIOTHH, OBJIaJIeHNE KYJIbTYpOi aKTUBHOI'O MCIIOIb30BAHUS PA3JIUYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSTEJIbHO BBIOMPATh ONTUMAlbHYIO (GOpMY MPEICTaBICHUSA
UHGOPMAIMM U WIUTIOCTPUPOBATh pelIaeMble 3aJaydl HECIO0XKHBIMU CXEMaMH, JuarpaMMaMy,
apyrumMu GopMaMu rpauKi ¥ UX KOMOWHAIIUSIMH;

YMEHHUE KCIIONB30BaTh M aHAJIM3HPOBATh B Ipolecce YYeOHOW M HMCCIIEI0BATENhCKOU
JEATebHOCTH MHPOPMALIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEJILCKOTO X03sICTBA ¥ TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOIIeH TPUPOIHON CPEIIBL.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbBIE YUCOHBIC EHCTBUS:

yMEHMsI 3aJaBaTh BONPOCHl (B XOjAe aAuaimora MU (WiIM) JAUCKYCCHM) IO CYLIECTBY
o0CyxmaemMoil TeMbl, (OpPMYJIHPOBAaTh CBOHM MPEUIOKECHUS OTHOCHTEIBHO BBIIOJHECHUS
MPEJIJIOKEHHOM 3a7auu;

YMEHUS MPENICTaBIATh MTOJTYYCHHbIE Pe3yIbTaThl TO3HABATEIbHOM ASSITEIBHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTh MPE3CHTAIMI0 pE3yJbTATOB BBIIOJHEHUS XUMHUYECKOTO
SKCTIepUMEHTa (1abopaTOpPHOrO OMBITA, JIAOOPATOPHOH pabOTHI MO HCCIECAOBAHUIO CBOWCTB
BEII[ECTB, y4eOHOT O TPOEKTA);

YMEHHUSI Y9eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IO3HABATEIbHOW H
MCCIIEIOBATEIbCKON JEATebHOCTH HPU PELIEHUH BO3HUKAIOUIMX Mpo0JieM Ha OCHOBE Ydéra
OOIIMX MHTEPECOB M COIVIACOBAHUS MO3ULIMHA (00CYXAeHus, OOMEH MHEHUSMH, «MO3TOBBIE
IITYpPMBI», KOOPJMHALIUS COBMECTHBIX JECHCTBUH, OMpeieIeHne KPUTEPUEB 110 OLIEHKE KauecTBa
BBITIOJTHEHHOM paOOTHI U APYTHE).

PerynsatuBHbIe YHUBEpCalbHbIe y4eOHbIE NEHCTBUS:

YMEHHUE CaMOCTOSTENILHO OINPENeNATh 1eN AESTEeIbHOCTH, INIAHUPOBATh, OCYILECTBIATD,
KOHTPOJMPOBAaTh W TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO JESATEIBHOCTh, BHIOMpPATH
HauOonee HS(¢eKTUBHbIE CHOCOObI  pemeHuss Yy4eOHbIX U I1O3HABaTEeNbHBIX  3ajad,
CaMOCTOATENIBHO COCTAaBJIATh WJIM KOPPEKTHPOBATH IMPEMJIOKEHHBIM alrOpUTM JIEUCTBUM NpU
BBHIMIOJIHEHUH 3a/laHUuil ¢ y4ETOM TMIOJlydeHHs HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX M PEaKIMIX, OLIEHUBATh COOTBETCTBUE TOJTYYEHHOI'0 pPe3yibTaTa 3asiBJICHHOMN IIEIH,
YMEHHE UCIOJb30BATh M aHAIN3UPOBATh KOHTEKCTHI, PeIaraeMbIe B YCIOBHH 3aJaHHA.

[TPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO O00S3aTENBHOTO COAEpIKaHUS,
YCTaHOBJICHHOTO JAaHHOW (enepanbHOM pabouyeil mporpamMMmoii, BBIAEISIOT: OCBOEHHBIE



o0yJalolMMHUCA Hay4dHble 3HAHMS, YMEHHMs M CHOCOOBl JAEHCTBHM, crnenuduueckue s
npeaMeTHONH o0nactu «XuMus», BUAbI JEATEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpeTalny, NPeo0pa3oBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUsX.

K konny oOydeHus B 9 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0A30BOM YpPOBHE JIOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSATHH: XUMHUUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CI0KHOE BELLIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peaKIus, XUMHUYecKas
CBSI3b, TEMJIOBOW 3(PPEKT peakiuu, MoJb, MOJISPHBIA O00BEM, pacTBOp, IIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJEKTPOJIUTUYECKAss JUCCOLMALMS, pPEAKIUd MOHHOro OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHE, OOpaTHMble W HEOOpaTHMBbIE peakIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbIE  PEaKIMH,  OKHCIUTENb,  BOCCTAHOBHTEIb,
OKHCIIGHHE U BOCCTAHOBJIEHHE, aJUIOTPOMNHs, aM(OTEpHOCTb, XHUMHYECKas CBS3b
(koBaNeHTHAs, HWOHHAsA, MeETAJNIMYecKas), KpHUCTaJUIMYecKas pemeéTka, Koppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XHWMHMUYECKOW peakLMH, NpelebHO [OIMyCcTHUMas
koHuenTpamus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH M HPUMEHSATH 3TH
MOHATHUS IIPU ONMCAHUU BELIECTB U UX MPEBPAILEHUH ;

UCMOJBb30BaTh XUMHUYECKYI0O CHMBOJHMKY JJIsI COCTaBieHUS (OpMyJd BELIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIIHIL;

ONpeNensiTh BAJIEHTHOCTb U CTEHEHb OKHMCJIEHUS XMMHYECKUX DJIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOTO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpPEAeNEHHOMY
KJIACCY COCMWHEHHMH 1o (opMysaMm, BUJ XUMHUYECKOW CBs3HM (KOBaJEHTHAs, WOHHAS,
MeTaJIJIMuecKas) B HEOPraHMYEeCKHX COCIUWHEHHSX, 3apsA] HOHAa IO XHMHUYECKOM
dopmyre, xapakTep Cpeibl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEAWHEHUH, THUII
KPUCTAJUTMYECKOM pemETKH KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIch [leprnoanueckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
ero NMOHMMaHUE: OMHMCHIBAaTh M XapaKTepu3oBaTh TabimnuHyto dopmy Ileprmogmueckoit
CHUCTEMBbl XHMHMUYECKHX D3JIEMEHTOB: pa3jiMyaTh IOHATUS «rjaBHas mnoarpynna (A-
rpynna)» u «mnobounas noxarpynna (b-rpymma)», Manbsle u  GoJiplIiMe NEPUOJBI,
COOTHOCUTh O00O3HAauYeHMs, KOTOpbleé HUMEITCI B IEPUOAMYECKON Tabiuue, ¢
YHICIIOBBIMU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsia sapa, olliee Yucio JIEKTPOHOB U paclpeesieHHe UX 10 3JIEeKTPOHHBIM CIIOSM),
OOBSCHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB DJIEMEHTOB M HUX
COEIMHEHUI B Ipe/esiax MajblX NEePUOJ0B U IJIaBHBIX MOATPYHI C YUETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHUYECKUE BEILIECTBA, XUMUYECKUE
peakuuu (1Mo 4Yuciay M COCTAaBY YYAacTBYIOIIMX B pPEAKLUU BELIECTB, IO TEMJIOBOMY
3pdeKTy, 10 U3MEHEHHIO CTEIIEHEH OKUCIEHUS] XUMUYECKUX JIEMEHTOB);
XapaKkTepu30BaTh (OMHCHIBATH) OOIIME W cHeMU(UIeCKHe XUMUYECKHE CBOWCTBA
MPOCTBHIX U CIOXKHBIX BEIECTB, MOJITBEPXK/Aasi ONUCAHUE TPUMEPAMU MOJIEKYISIPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHI;

COCTaBJIATh YPAaBHEHUS SJEKTPOJUTHYECKON AUCCOIUMALIMN KUCIIOT, IIEeJI0UYEeH U COJIeH,
MOJIHBIE U COKpALIEHHbIE YpaBHEHMs peakluii HOHHOTO OOMeHa, YpaBHEHUS PeaKIHii,
MOJATBEPXKAAIOIINX CYLIECTBOBAaHWE TI'E€HETHYECKOM CBSI3M MEXAY BEIIeCTBAMHU
Pa3IUYHBIX KJIACCOB;



PAacKpbIBaTh CYLIHOCTh OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLUUNA IOCPEACTBOM
COCTaBJICHUSI 3JIEKTPOHHOI'0 OaslaHca 3TUX PeaKLUii;

MIPOrHO3MPOBaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH
MPOTEKaHUSI XMMUYECKUX MPEBPAIEHUIN B PA3JIMUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTEJIbHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MaccChl BELLIECTB, MaCCOBYIO
JIOJTI0O XUMHUYECKOT0 3JIEMEHTA M0 (opMyJie COEANHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, HIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUYECKON PEeaKIIMH;

coOyrofaTh MpaBHJIa MOJIB30BAaHMS XMMHUYECKOH TMOCyAoil M 11a0opaTOpHBIM
o0opy/noBaHUEM, a Tak)Ke IMpaBWia OOpalIeHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMU 110 BBINOJIHEHUIO JAOOPATOPHBIX XUMUUYECKHUX ONBITOB IO MOJYyYEHHUIO
¥ COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (AMMHUAKA U YTIIEKHCIIOTO rasa);

IIPOBOJUTh PEAKIUH, MTOATBEPKIAIOIINE KaUYeCTBEHHbIM COCTaB Pa3/IMYHBbIX BELIECTB:
pacro3HaBaTh ONBITHBIM NIyTEM XJIOpUA-, OpoMuia-, Moaui-, kapobonat-, docdart-,
CHJIMKAT-, Cylib(haT-, THUIPOKCUI-MOHBI, KATHOHbI aMMOHHUS M HOHBI H3yYEHHBIX
METaJIOB, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
IIPUMEHSATh OCHOBHBIE OINEpalli MBICIUTEIbHOW NEATENbHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHHE, OO0OOIleHHE, CHCTEMAaTU3allMI0, BBIIBICHHE MPUYNHHO-CIEICTBEHHBIX
CBA3€H — JUI1 M3YYEHHs CBOMCTB BEIIECTB M XMMHYECKHUX PEAKLUN, €CTECTBEHHO-
HayyHble METOAbl MO3HAHUS — HaONIIOJEHUEe, U3MEpPEHUe, MOJEIMPOBaHHE,
HKCHEPUMEHT (peabHbII U MBICIEHHBIH).



TEMATHUYECKOE IIJTAHUPOBAHUE

KosmmuectBo yacos
OnexTpoHHbIE (LU(POBEHIE)
Nen/m | HammeHnoBanwme pa3ienoB ¥ TEM IIPOTPAMMBI Konrponbusie | IIpakTnueckue
Bcero 0o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI
Paznen 1. BemectBo u XuMu4eckue peakinu
[ToBTOpeHue u yrirydiieHue 3HaHUI bubmmorexa [IOK
1.1 5 1
OCHOBHBIX Pa3JieioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuorexa [JOK
' peaxiuii https://m.edsoo0.ru/7f41a636
DNIEKTPOIUTUYECKAS U CCOLIAAITHS. bu6mmnoreka [JOK
1.3 8 1 1
XUMHUYECKHE PEaKkilii B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. Hemertanibsl U uX coequHeHUs
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmotexa [JOK
' snemeHToB VIIA-rpymmsl. I'agorens https://m.edsoo.ru/7f41a636
- O6mas xapa\ljcerepHcha XgMI/I‘-ICCKf/IX . BuGmorexa [JOK
. - . a
DIICMETTOB TPYHIBL L-epa T € https://m.edsoo.ru/7f41a636
CO€JTMHEHUS
23| stoworios Vaspyam. Asen gocpopunx | 7 ;| BrGmore IOK
' PYHIbL: ’ P https://m.edsoo.ru/7f41a636
COCIMHEHHUS
e | e s . | , | B ox
' . PYTHEL poA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro no pazneny 25
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pazzen 3. Metainibsl ¥ ©X COEIUHEHUS

31 06 . 4 bu6moreka [JOK
. 1€ CBOICTBA METAJIJIOB
m o https://m.edsoo.ru/7f41a636
3.2 Baxwueiimme meta COENUHE 16 bubmorexa [OK
) HEeHIIMe MeTaljIbl U UX WHEHUS
A https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u okpysxaronias cpena
4.1 BemtectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubmorexa TOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
bub OK
PesepBHOE Bpems 3 nommotexa I

https://m.edso0.ru/7f41a636
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[TIOYPOYHOE INTAHNPOBAHUE

KosmyectBo yacos
No Hara DneKTpoHHBIE TU(POBHIE

Tema ypoka KourponbpHbie IIpakTueckue
/1 yp Bcero p P U3YUYECHUS o0Opa3oBaTeibHbIE PeCypChl
paboThl paboThI

Ileprnoanyeckuii 3aK0H.

Ilepnoanyeckas cucrema bu6moreka [JOK

1 XAMHUYECKUX 3eMeHToB JI. U. ! 05.09.2023 https://m.edsoo.ru/00adb59e
Menpeineesa
3aKOHOMEpPHOCTH B U3MEHEHUHU Bubmiotexa LJOK

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 07.09.2023

. https://m.edso0.ru/00adb6b6
HepBBIX Tpex HepI/IO,Z[OB

Knaccuduxanus u

but6moreka [JOK
3 HOMECHKJIaTypa HEOPraHUYECKUX 1 12.09.2023 https://m.eds00.ru/00adb7e2
BEIIECTB
Bunel xuMu4deckoi cBsI3U U
bu6moreka [JOK
4 THIIBL KPHUCTAJUTMYECKUX 1 14.09.2023 https://m.edsoo.ru/00adbach
peIIéToK

Kontponenas pa6ora Nel no
teMe «IloBTOpEeHME N

5 . 1 1 19.09.2023
yriryOJeHne 3HaHUH OCHOBHBIX
pa3zenoB Kypca 8 Kiacca»
Knaccupukanus XuMuaeckux
o but6mmoreka [JOK
6 peaKLMii 10 pa3Iu4YHbIM 1 21.09.2023 hitps://m.edsoo.ru/00adbch0
pU3HaKaM
[TonsiTue o ckopocTn
7 XUMUYECKOH peakiuu. [lonsatue 1 26.09.2023 BI/I6J'I.I/IOTeKa [HOK
0 TOMOT'€HHBIX M I'€TepOreHHbBIX https://m.edsoo.ru/00adbe9a
peaKIusIxX
ITonsTHE O XUMUYECKOM BuGmmotrexa LIOK

8 paBHOBecuu. DAKTOPHI, 1 28.09.2023

https://m.edsoo.ru/00adc28c¢
BIIUAIOIIMEC HA CKOpOCTB



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYECKON peaklu 1
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

raJIOoreHoB. XUMUYECKUE

OKHCIUTETBHO- bubmmorexa [{OK
d BOCCTAaHOBUTEIIHLHBIC PEAKIIUH 03.10.2023 https://m.edsoo.ru/00adcade
Teopust 3JEKTPOITUTUYCCKOM
bu6moreka [JOK
10 nucconuanuu. CHIbHBIE U 05.10.2023 hitps://m.edsoo.ru/00adcd68
craOble 3JIEKTPOIUTHI
. but6moreka [JOK
11 HoHHble ypaBHEHUS peakuil 10.10.2023 hitps://m.edso0.ru/00add448
XHWMHUYECKAE CBOMCTBA KUCIIOT U
OCHOBaHH B CBETE
N bu6mmoreka [JOK
12 NpEICTABICHH 00 . 12102023 https://m.edsoo.ru/00add5d8
IIEKTPOIU THIECKON
JIUCCOLIMAITIT
XuMHUeCKHe CBOMCTBA COJIEH B
CBETE IIPEIICTABICHUH 00 bubmumoreka [IOK
13 SIIEKTPOTU THYECK O 17.10.2023 https://m.edsoo.ru/00add8h2
JUCCOLMAITIT
. bubmmoreka [IOK
14 [TonsiTre o ruaponuse cone 19.10.2023 https://m.eds0o.ru/00addod4
O0600I1IeHNEe U CHCTEMaTH3aIHS bubmmoreka [JOK
15 3HAHHI 24.10.2023 https://m.edsoo.ru/00addd12
16 gg:iﬁ?ﬁi:nﬁ?&ﬁ;f,HHx 26.10.2023 | Puomiorexa IIOK
T https://m.edsoo.ru/00addbfa
3aa9d»
KontponpHas pabora Ne2 no
TeMe «DIEKTPOITUTUYECKAS bubmmorexa [{OK
17 Jucconuanus. XuMU4eCcKHe 07.11.2023 https://m.edsoo.ru/00addecO
PEaKIUU B paCTBOPAX)»
18 OO0m1ast xapakTepuCTHKA 09.11.2023 bubmmorexa [{OK

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MPUMEPE XJIOpa

Xnoposonopoa. ConsiHas

. bubmumoreka [IOK
19 KHCJIOTa, XUMUUECKHE CBOMCTBA, 14.11.2023 hitps://m.edsoo.ru/00ade104
MOJTyYeHH e, TPUMEHCHUE
20 e oy aeme conmi 16.11.2023 | bromorexa LIOK
™ . o https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3yUCHUE € CBOWCTBY
BhIuncieHus o ypaBHEHHSIM
XUMHUYECKUX PEAKIU, €CITU bubmmoreka [IOK
21 OJIMH M3 PearcHTOB JaH B 21.11.2023 https://m.edso0.ru/00ade488
n30bITKE
OO011ast XxapaKTepuCTHKA bubmumoreka [IOK
22 aneMeHToB VIA-rpymnmbl 23.11.2023 https://m.edsoo.ru/00ade64a
AnnoTtponHble MogUpUKaLUN
cepnl. Haxoxaenue cepol u e€ bu6morexa [IOK
23 COCMHEHHI B IPHPOJIE. 28.11.2023 https://m.edsoo.ru/00ade64a
XHWMHUYECKHE CBOKCTBA CEPBI
CepoBoa0pO/I, CTpOCHUE
’ ’ bu6moreka [JOK
24 (1)1/1331qu1<1/16 U XUMUYECKHUE 30.11.2023 https://m.eds00.ru/00ade802
CBOIiCTBa
Oxcuppl cepbl. CepHast KUCIIOTa
’ bu6moreka [JOK
25 (I)HsflquKHe U XUMUYECKHUE 05.12.2023 https://m.eds0o.ru/00adea2s
CBOICTBA, IPUMCHEHUE
XUMUYECKHE peaKInu, JISKAIIUe
B OCHOBE IPOMBIIICHHOTO
croco0a MoJIy4eHUsI CEPHOM bubmmorexa [IOK
26 KUCJIOTBL. XUMHUYECKOE 07.12.2023 https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYKArOICeH
CpeZbl COSTUHEHUSIMHU CEPBI
27 Breruucienue MaccoBoii 0 12.12.2023 BI/I6JI.I/IOTeKa HOK
BBIXO0JIa TPOAYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
28 OO0m1ast XxapaKTepuCTHKA 14.12.2023 | bubmuoteka [[OK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

aneMeHToB VA-rpynnsl. A30T,
pacrpocTpaHeHHe B IPUPO/IE,
(bu3HYeCcKre U XUMUYCCKHE
CBOICTBA

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

AmMmuak, ero Gpu3ndecKue u

29 XHMHUYECKHE CBOMCTBA, 19.12.2023 E;Ig;?/ﬁe;ji(iorﬁlow d4f004
[OJIYYEHUE U IPUMEHEHU E — :
ITpakTueckas padorta Ne 3 o

30 teme «lloyuenne ammuaka, 21.12.2023 ﬁtljtlgg'?/%:e;jasiorﬁlow 4f180
W3YUYEHUE €TI0 CBOMCTBY» — '

A3oTHas Kuciora, eé

31 busznuecKre 1 XuMUYECKUEe 26.12.2023 5362_?/(36;1(%05/0061 4f306
CBOICTBA ps.I/m. :
Hcnonp3oBaHne HUTPATOB U
COJIEHl aMMOHUS B Ka4eCTBE
MUHEpaJIbHBIX YA00PEHUH. bu6mmoreka [IOK

32 XUMHUUYECKOE 3arpsi3HECHUE 28.12.2023 https://m.edsoo.ru/00adf518
OKpY’KarOIlEen CpeJibl
COEJIMHEHUSIMU a30Ta
®ocdop. Oxeua pochopa (V) u
docdopHas kuciora, bu6moTteka [JOK

33 bu3nYecKre U XUMHYECKUE 09.01.2024 https://m.edsoo.ru/00adf68a
CBOICTBA, TOJIy4EHUE
Hcnons3oBanue gpocdaros B
Ka4yeCTBE MUHEPAJIbHBIX bubmotexa IIOK

34 ymoOpeHuii. 3arpsi3sHeHne 11.01.2024 https://m.edsoo.ru/00adfc20
pUPOAHON cpeabl pocharamu
VYrnepon, pacnpocTpaHeHuE B

bu6morexa [IOK

35 npupoae, Gu3ndecKkue u 16.01.2024 https://m edS(I)J(;) ru/00adfdoc
XUMUYECKHE CBOMCTBA — '

Okcupel yriepona, ux

36 buznuecKre 1 XMMUYECKUE 18.01.2024 brbmorexa [IOK

CBOMCTBA. DKOJIOTHYECKUE

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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MPOOJIEMBI, CBSI3aHHBIE C
okcuiom yrieposa (1V)

" bubmmorexa [{OK
37 YronpHas KUCI0Ta U €€ COJIH 23.01.2024 hitps://m.eds00.ru/00ae006¢
[TpakTueckas padota Ne 4 mo
teme "[loslydeHue yriekucioro bubmmoreka [JOK
38 raza. KauectBeHHas peakius Ha 25012024 https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
39 oo b “é’i’ii’lii 0 30.01.2024 | Dubmiorexa LIOK
p B o https://m.edsoo.ru/00ae054e
COCIMHEHMSIX yriepo/ia
. but6moreka [JOK
40 Kpemuuii u ero coenuaeHus 01.02.2024 https://m.eds00.ru/00ae080a
[TpaxkTnueckas pabota Ne 5.
Petienue sxcriepuMeHTalIbHBIX bu6morexa [IOK
a1 3a1a4 o reme «BaxHeimume 06.02.2024 https://m.edso0.ru/00ae0bf2
HEMETAJIBI M UX COEIMHEHUDY
42 e IZ%J;Z{EZﬁp;iiT;eﬁg;:ﬁnm 08.02.2024 | Dubmiorexa [IOK
o https://m.edso00.ru/00ae0el8
1 X COEIVHEHUDY
OO01mas xapakTepuCcTUKa
XUMHYECKUX DJIEMEHTOB —
MeTaJuIoB. MeTtannnyeckas bu6moreka IIOK
43 CBSI3b U METaJIn4YecKast 13.02.2024 https://m.edsoo.ru/00ae103e
KpUCTAJUIMYECKas peméTKa.
dusnyeckue CBOMCTBAa METAJIJIOB
XUMHUECKHE CBOMCTBA
N bu6mmoreka [JOK
44 METAJIOB. BHGKE'pOXI/IMI/I‘-ICCKI/II/I 15.02.2024 https://m.eds00.ru/00ae1156
P HANPSDKCHUH METaJIIoB
OO6mue crocoObl MOTYYCHHS
45 MeTaJuioB. CIuTaBhI. 20.02.2024 bubmumoreka [IOK

Brruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKIUH, €CIIH

https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00ae1156

OJIH U3 PEareHTOB COJAEPKHUT
IIPUMECH

but6mmoreka [JOK
46 [ToHsiTHE O KOPPO3UH METAILIIOB 22.02.2024 hitps://m.eds00.ru/00ae1278
but6moreka [JOK
47 [IlerounbIe MeTAITBI 27.02.2024 https://m.eds00.ru/00ael4b?
OKcuibl M TUIPOKCUIBI HATPUS bu6moTteka [JOK
48 U KaJTust 29.02.2024 https://m.edsoo.ru/00ae14b2
[llenouHO3eMeENbHBIE METAIIIBI — bu6mmoreka [JOK
49 KaJabLMI U MarHU# 05.03.2024 https://m.edso0.ru/00ael5e8
Baxueiinme coenuaenns but6moreka [JOK
50 KaJIbILIHsI 07.03.2024 https://m.edsoo.ru/00ae15e8
51 O6o6uvleHI/Ie A CUCTEMATU3ALIUS 12 03.2024
3HAHUI
JKéctkocTh BOABI U CIIOCOOBI €6 bu6mmoreka [JOK
52 yCTpaHCHHS 14.03.2024 https://m.edso0.ru/00ae1886
[TpakTueckas padorta Ne 6 mo
A bu6moreka [JOK
53 TEME X(efTKOCTb BOI[LI"I/I 19.03.2024 https://m.edso00.ru/00aelae8
METOJIbI €€ yCTpaHEeHUs
. bubmmoteka [{OK
>4 AmomHrui 21032024 https://m.edsoo.ru/00aelc64
AmdoTepHbIE CBOWCTBA OKCHIA bubmmoreka [JOK
55 W THJPOKCHUIA 02.04.2024 https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso 04.04.2024 https://m.edso0.ru/00ae1d86
OKcuapl, THAPOKCHIBL U COMHU bubmmorexa [IOK
57 xenesa (1) uxenesa (1) 09.04.2024 https://m.edsoo.ru/00ae35e6
58 O606H}€HI/I€ Y CHCTEMaTH3aIUs 11.04.2024
3HaHUI
[TpakTrueckas pabota Ne 7.
59 Perienue sxcneprMeHTaIbHBIX 16.04.2024 Bubmmorera [IOK

3azad 1o teMe «BaxkHelimnme

https://m.edso0.ru/00ae3de8
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METaJJIbl U UX COCAUHCHU A

Brruncnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIH
OJIMH U3 PEareHToB JaH B

but6moreka [JOK

60 W30BITKE UM COACPIKUT 1 18.04.2024 https://m.eds00.ru/00ae1750
puMecH. Beraucienns
MAacCOBOH JOJIM BBIXOJIa
MIPOTYKTA PEAKIIMH

61 0606HvleHI/Ie A CUCTEMATHU3ALUS 1 93.04.2024
3HaHUU
KontponpHas pabora Ned4 no

62 Teme «BaxHelmme MeTamibl 1 1 25.04.2024
WX COCITUHCHUSD)
BemecTBa u matepuansl B bubmmorexa [IOK

63 MIOBCE/IHEBH O )KHM3HH YEJIOBEKA ! 30.04.2024 https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE bu6motexa [IOK

64 OKPY’KaroTIeH Cpesbl 1 04.04.2024 https://m.edso0.ru/00ae4270
Ponp xumun B perieHnn bu6morexa [IOK

65 AKOJIOTHYECKUX MPo0IJIeM 1 11.04.2024 https://m.edso0.ru/00ae4270
PesepBHbIii ypok. O0o0meHue u bubmmoreka [{OK

66 CHCTEMAaTHU3alUA 3HAHUI 1 16.04.2024 https://m.edso0.ru/00ae0d0a
PesepBHbIii ypok. O0o0meHue u bubmmoreka [{OK

67 CHCTEMATHU3alUA 3HAHUMI 1 18.04.2024 https://m.edsoo.ru/00adh33c¢
PesepBHbIii ypok. O6001ICHHE 1 bubmmoreka [IOK

68 CHCTEMATU3alUA 3HAHUMI 1 23.04.2024 https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOIPAMME
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YYEBHO-METOJUYECKOE OBECITEHEHUE OBPA30BATEJIbHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAIJIBI IS YVHEHUKA

YueOnuk «Xumus 9 kmacey O.C. N'abpuensa

METOJNYECKUE MATEPUAJIBI U YUUTEJIA

VYuebnuk «Xumus 9 xnace» O.C. I'abpuensu

["a6puensn, O. C. Meroauueckoe nocodue Xumus 10 kiace

['abpuensn, O. C. Xumus 8-9 kinacc. ba3oelii ypoBeHb. MeTtonuueckne peKOMeH AN 1

pabouas mporpamma

[MNDOPOBLIE OBPA3OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET



