MuHuCcTEepCTBO 00pPa30BaHUS APXaHIeJIbLCKOM 00,1aCTH
Ynpagienue o6pa3oBaHusi AAMUHUCTPAIUN MYHUIMIIAJIbHOT0 00Pa30BaHNs

"KoHomcknii MyHMIMIAJIbHBIN paiioH"

MBOY "Konomckas CII nmenu H.I1.JIaBépoBa"

PaccmoTpeHo Ha 3aceianuu YTBepxKIeHO NPUKA30M
MeToau4eckoro copera «MbOY aupexkropa MBOY «Konomckast
«Konomckas CIII umenn H.IL.JIaBépoBa», | CL umenun H.Il.JIaBépoBa' Ne
nporokoJ Nel or 30 asrycra 2023 roga 157/0 ot 30.08.2023 roa

AJAIITUPOBAHHAS PABOYASA ITPOI'PAMMA
(ID 608395)
yueOHOro npeamera «Xumus. bazoBbiil ypoBeHb)

1 ooyyaromuxcs 8 [l kiacca

Konoma, 2023



MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHHU Ha ypOBHE OCHOBHOTI'O 00OLIEr0 00pa3oBaHuUs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeNIbHOW MpOrpaMMbl OCHOBHOTIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir denepamnmm.

[IporpamMa mo XumMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crparerun oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XMMHUH, ONPEAEIAET KOIMUECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3YyYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOro
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yYaromMXCsl, ONMpPEaessieT BO3SMOKHOCTH MPpeaMeTa JUIs
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI NMpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaTaM 00yYeHHUs XMMHUU
Ha YpOBHE Leled M3ydyeHus IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHUEe XUMUH CIYKHUT OCHOBOW [T (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €T0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLMH BEIIECTB B MPHUPOJIE, O MyTIX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUS.

N3yuenne xumuu:

CHOCOOCTBYeT peanu3alii BO3MOXHOCTeM M camMopa3BUTHS U (OpMUPOBaHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHON  y4eOHOH  JEeSATEIbHOCTH,  OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOIO
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00yUaroIINXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYyYEeHMHM XHUMHM O00ECIEYMBAIOTCS CHenu(UKO coiepikaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOCHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CtpykTypa coaepxaHusl MPOrpaMMbl MO XMMHHM c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxona k e msydenuto. ConepkaHue CKIIAIBIBACTCS M3 CHUCTEMBI MOHATHA O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE DMIIMPHUYECKHU IIONYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIY4YEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
OPOMCXOOUT C MPUBJICYCHUEM 3HAHUM M3 paHee M3YYEHHbIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESTEIbHOCTH YeJIOBEKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKd, B
IPUOOILIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YUYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpPOBAaHMM W Pa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY NPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUH;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHHI0 OOYy4YaloIIMMUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61el QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHWBATh SIBICHUS OKPY’XKAIOIIETO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIIEHUU MpodiaeM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, MOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO1ee YnCiio 4acoB, OTBEACHHBIX JUISI M3YYCHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP)KXAHUE OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHbIe XUMUYECKHE MOHSITHS

[Ipenmer xumuu. Posib XUMHUM B )KU3HH YeloBeKa. XUMHUS B CUCTEME HayK. Tena u BenecTna.
@u3nYECKUE CBOMCTBA BEMIECTB. ArperaTHoe COCTOAHUE BellecTB. [IoHsITHE 0 METOJax MTO3HAHUA B
xumuH. Yucreie BemecTBa 1 cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKUE dNIeMeHThl. CHMBOJIBI XUMUYECKUX AJ1eMeHTOB. [IpocThie
U CJIOKHBIE BEIIEeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX IJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTenbHass aroMHas wmacca. OTHOCHTENbHAas MOJIEKYJIsIpHAs Macca.
MaccoBas 101 XUMHUYECKOr0 3JIEMEHTA B COSAUHEHNH.

KomuuecTBo BemectBa. Moib. MomsipHas Macca. B3anMocCBs3p KOJMYECTBA, MACChl U YHCIIA
CTPYKTYPHBIX €IUHUIL BelecTBa. PacuéTel o hopmysiaM XMMUYECKUX COCTUHEHUM.

dusznueckue W XUMHUYECKHE SBICHUA. XHUMHUYECKas peakius U e MPU3HAKU. 3aKOH
COXPaHEHHUs MacChl BEIIECTB. XHUMHUUYECKHUE ypaBHeHUs. Kriaccudukamums XUMHUYECKUX peakKiuit
(coennHEeHUsI, Pa3I0KEHHs, 3aMEILIEHUs, OOMEHa).

Xumuueckuil Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOH IOCYyA0W, MpaBwiaMu pabOThl B J1abOpaTopuu W TMpUEMaMU
oOpatieHust ¢ JabopaTOpHBIM O0OPYIOBAaHUEM, H3YyYE€HHE M OINUCaHUE (U3HUECKUX CBONCTB
00pa3I0B HEOPTraHMYECKUX BEIECTB, HaOMoIeHne (Pu3nveckux (MJIaBlIeHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUTIEHHE M KOHACHCAIMS BOJbI) M XMMHYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mela C KUCIOTOW) SBICHUM, HAOIIOCHUE U
ONMMCaHUE MPU3HAKOB MPOTEKaHUs XMMUYECKHX peaklMil (pas3iioKeHUe caxapa, B3auMOJCICTBUE
CEpHOIl KHCIOTHI C XJOpHIOM Oapusi, pasznoxkenue ruapokcuaa menu (Il) mpu HarpeBanuu,
B3auMOJIeHCTBHUE kene3a ¢ pacTBopoM cosr menu (Il), uzydenue cnocoOoB pa3aesieHust CMeCei: ¢
MMOMOIIIbI0 MarHuTa, (UIHTPOBAHHE, BHITIAPUBAHUE, TUCTUIUIANMS, XpoMaTorpadus, MPOBEICHHE
OUYHCTKMA TIOBAPEHHOW CONHM, HaONIOJICHWE U ONHCAaHHE pPEe3yJbTaTOB MPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JJaHIE MOJIeNIel MOJIEKYIT (IIIapOCTEPIKHEBBIX ).

BaxHeiilnue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciopoag — 3JI€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHue kucimopoaa B mpupoje, Gpu3ndeckue M XUMUYECKHUE CBOMCTBA (PEaKkIUu TOPEHHUS).
Oxcunel. [lpumenenune xkuciopoga. CmocoObl MONMy4deHHs] KHUCIOpoga B JabopaTopuul U
npombinieHHOCTH. KpyroBopoT kuciopoma B mpupoae. O30H — amioTpomHas MOAU(PUKAIHS
KHCJIOPO/IA.

TemnmoBoit 3¢h(deKkT XUMHUYECKON peaklud, TEePMOXUMHYECKHE YypaBHEHHUS, DJK30- W
SHIOTEPMUUYECKHE peakluuu. TOMIMBO: yrojib M MeETaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.



Bonopon — anemeHT u npoctoe BemecTBo. Haxoxenue Bogopoaa B Ipupoje, Guandeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOOBI oTy4YeHus. KUCIOThI U comu.

Mosnsipublit 00b€M ra3oB. Pacu€Tel 10 XMMUYECKUM YPABHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbel. HacelmieHHble u
HEHACBIIICHHbIE PACTBOPbI. PAacCTBOPUMOCTH BEIIECTB B BOJE. MaccoBasi 107151 BEIECTBA B pacTBOPE.
Xumunueckue cBoictBa Bojabl. OcHoBaHus. Poib pacTBOpoB B mpHUpoAe W B KU3HHU YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsa3HeHue NpupoaHbix Bog. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcunpl. Knaccudukanus OKCHAOB:
coneoOpasymomue (OCHOBHbIE, KHCIOTHBIE, aMpOTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3nUecKrne U XUMHUYECKHE CBOMCTBA OKCUIOB. [lonydyeHne okcuaos.

OcnoBanust. Kiaccupukanust OcHOBaHMK: MIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiatypa ocHoBaHuidl. Pu3znueckue M XUMHUYECKHE CBOMCTBa oOcHoBaHuM. [lomydenue
OCHOBaHMM.

Kucnotsl. Knaccuduxamus kucinor. Homenknarypa kucinor. ®dusznueckue U XUMHYECKHE
cBorictBa kucinot. Psan akruBHoctu metauioB H. H. bekerosa. [losmyyenue Kucior.

Comu. Homenkmarypa coneil. @usznueckue M XUMHYECKHE cBoWcTBa coseil. [lomyuenue
COJIEH.

['eneTnueckas CBS3b MEXKIy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEACIICHUE COJCpKAHUS KUCIOpOAa B BO3IyXe, TMOJY4YCHHE, COOMpaHHeE,
pacrmo3HaBaHHE€ W HW3YYE€HHE CBOMCTB KHCIOpOAa, HaOMIOJeHUE B3aUMOJICHCTBUSI BEIIECTB C
KHCIIOPOJIOM M YCIOBUS BO3HHMKHOBEHHS W TPEKpalleHHs ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3iamMu OKCHJIOB U ONMCAHHUE WX CBOWCTB, MOJIyYCHUE, COOMpaHUe, paclio3HaBaHNUE U U3yUeHUE
CBOKMCTB BOJOpoJia (ropeHue), B3auMmozeiicTBue Bojaopoga ¢ okcugom wmemau () (Bo3moxkHO
WCIOJIb30BaHNE BHJICOMATEPHANIOB), HaONIOJeHHEe O00pa3lloB BEIIECTB KOJIMYECTBOM 1| MOIb,
UCCleIoBaHHEe OCOOCGHHOCTE  pacTBOPEHHUS BEHIECTB C  Pa3NUYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIpPEACIEHHOW MAacCOBOM JI0JIEM pPACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBME BOJBI C MeTa/UlaMM (HaTpUeM M KajiblMeM) (BO3MOXXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHANIOB), HUCCIENOBaHHEe O0O0pa3ll0oB HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIAcCOB,
HaONo/IeHne W3MEHEHUS OKpaCKM WHIUKATOPOB B PACTBOpPAaX KHUCIOT W IIEeNouYeH, H3yueHue
B3auMoeicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KHCIOTHI, KUCIOT ¢ METAJNIaMU, PEaKIIUi
HEUTpaIM3aliH, MTOTYUYEHUE HEPACTBOPUMBIX OCHOBAHHM, BHITECHEHUE OJTHOTO METAJIJIA IPYTUM K3
pacTBOpa COJIM, PpEIIEHHE OHKCIEPUMEHTANBHBIX 3a7ady 1o Teme «Baxneilmme kiacchl
HEOPraHUYECKUX COCTUHEHUIN.

IHepuoanueckuit 3axkoH u Ilepumoamueckasi cucreMa XumMu4eckux sjiemeHtoB JI. H.
MenneneeBa. CTtpoeHue atoMoB. XuMHYeCKasi CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBbie MOMBITKU KIACCU(PUKALUNA XUMUYECKUX dJIeMEHTOB. [[oHsATHE O rpynmax CXOMHBIX
37€MEHTOB (IIEIOYHBIC W IIEIIOYHO3EMETbHBIC METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[lepuonnueckuii 3akoH. llepmoamueckas cucrema xumuueckux anemeHtos . U
MenpeneeBa. KopoTkomepuonHas u jmHHOmepuonHas (opmbel [lepuoamueckoit cucTembl
xumuueckux osnemeHtoB JI. W. MenneneeBa. Ilepuonst u rpynmbel. DuU3HUECKHl CMBICI
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIBI JIEMEHTA.



Crpoenne aroMmoB. CoctaB aToMHBIX snep. M3oTonbl. DmekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
obonoyek artomMoB TmepBbIX 20 xumuueckux dneMeHToB Ilepuonmueckoit cucremsr . W.
MenpeneeBa. XapakTepucTUKa XUMHUYECKOI'O 3JIEMEHTAa 0 €ro mnonoxeHutro B Ilepumonmueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUs pajuyca aTOMOB XMMHUYECKHX 3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIaM U MEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuonnueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [. . MeHneneeB — yu€HbI U rpa)xJaHuH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HENoJIsIpHast) CBS3b.
DNEeKTPOOTPULATEIBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHasI CBSI3b.

Crenenp oxkuciaeHus. OKHUCIUTENBbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporieccel okucieHus
1 BOCCTaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB BEIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJICHCTBUE TMAPOKCUIA LIMHKA
C pacTBOpaMH KHCIOT U ILEJIOYeH, NPOBEIEHHE OINbITOB, WUIIOCTPUPYIOMIUX IPUMEPDI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TOPEHHE, PEaKIIUU Pa3I0KEHUs, COSTUHECHHUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3E€H MpPU M3YYEHUM XMMHHU B § KJlacce OCYIIECTBIISIETCA
gyepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK U MOHITHMA, SBIISIONUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01Iue ecTecTBEeHHO--HAy4YHbIe MOHATHUS: HAY4YHbIN (aKT, TUIIOTE3a, TeOpUs, 3aKOH, aHaU3,
CUHTE3, Kiaccuukanus, TMepUOJUYHOCTh, HAONIOJCHHE, OJKCHEPUMEHT, MOJEINPOBAaHUE,
U3MEpPEHUE, MOJIENb, SIBICHHUE.

®dusuka: wmarepusi, aroM, OJEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIHA, HW30TOIMbI,
PaMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEIIeCTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEIIeCTBa, ra3, (PU3WYECKHe BEIMYWHBI, €IUHUIBI HM3MEPEHHUs, KOCMOC, TIAHETHI,
3BE351, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpacdus: armocdepa, ruapocdepa, MHHEpaNbI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJbTaThl OCBOGHMS IPOrpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1€ O0yUeHUsI XUMUU B €IMHCTBE Y4eOHOIl M BOCIUTATENIbHON JESATENbHOCTH B
COOTBETCTBUM C TPAJUIUOHHBIMU POCCHUICKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMM, TPUHATHIMH B OOIIECTBE MpaBUJIAMU W HOPMAMU TOBEICHHUS U CIIOCOOCTBYIOT
IpoIeccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLUATTU3AIMH 00YYaIOIINXCSL.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM TMO3WTUBHBIX ILIEHHOCTHBIX OpPUEHTALMA M DPACHIMPEHHE OIbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:



LIEHHOCTHOTO OTHOUIEHHSI K OTEYECTBEHHOMY KYJIbTYpHOMY, HUCTOPUYECKOMY U Hay4YHOMY
HACJICIUIO0, TIOHMMaHUWs 3HAYCHHMs] XUMHYECKOH HAyKH B KH3HU COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJETh JOCTOBEpHOW HH(OpMAIMeid O MepeoBbIX TOCTIXKEHUSX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTU B HAyUHBIX 3HAHUSIX 00 YCTpOICTBE MUpa
M 0O0ILIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUSI:

NPEJCTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTUBE, KOMMYHHKaTHUBHOM KOMIETEeHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4eOHO-HCCIIeIOBATEIbCKOM, TBOPUECKOM W JPYrMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOi COBMECTHOM NEATENbHOCTH IMPH BBHIMOJIHEHUH Y4E€OHBIX, TO3HABATEILHBIX 3a/1ad,
BBIMIOJIHEHUH XWMHUYECKUX OKCIHEPUMEHTOB, CO3JAaHHUHM Y4YEOHBIX IPOEKTOB, CTPEMJICHHSA K
B3aMMOIIOHUMAHUIO U B3aWMOIIOMOIIM B TIpoIlecce AITON Y4eOHOUl NesTENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBAPHUILEH C MO3ULIUN HPABCTBEHHBIX U MPABOBBIX
HOPM € Y4ETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHUE  MPEACTaBICHHs O  BEIIeCTBE M XMMHYECKOM  peakiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY VYPOBHIO pa3BUTHUS HAayKd W COCTaBISIOLIME OCHOBY st
MOHUMAHUS CYUIHOCTH HAYyYHOM KapTHHBI MUpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MPUPOABI, B3aUMOCBS3AX 4YEJIOBEKA C MPUPOJHOW CpPeloi, O POIM XUMUHU B IO3HAHHUU
3THUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HANpaBICHHbIE HA I[IOJIyYeHHWE HOBBIX 3HAaHUU 1O XUMUH,
HeoOxoauMble 11 OOBSCHEHUS HAOMIOaeMBbIX IMPOLIECCOB U SBICHUI, TMO3HABATEIbHOM,
MH(POPMAIIMOHHON W YUTATENbCKON KYJIBTYPBI, B TOM YHUCIIE HaBBIKOB CAMOCTOSATEIBHON PabOTHI C
Y4eOHBIMH TEKCTAaMH, CIPABOYHON JIUTEPaTypol, IOCTYIHBIMH TEXHUYECKHMH CPEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

uHTepeC K OOyuYeHHMIO W TO3HAHMIO, JI0003HATEIbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIEIOBATEIBCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00yUY€HUS B JaJbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3/10POBbIO, YCTAaHOBKHU
Ha 3JI0pOBBIM 00pa3 »KHU3HH, OCO3HAHUE TIOCIEICTBUN U HENPUITHE BPEIHBIX IPUBBIYEK
(ymoTpeOyieHus: ajKoroJig, HApKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOJIOJEHUS IpaBUIl
0€30MacHOCTH MPH OOpaIlleHHH ¢ XUMHUUECKUMHU BEIIECTBAMHU B OBITY M pEAIbHOM JKU3HH,

5) TPyA10BOr0 BOCIIHTAHUSI:

MHTEpEC K MPaKTUYECKOMY H3Yy4eHHIO0 mpodeccuil U Tpyda pa3iuuHOro poja, YBaXKEHHE K
TPYIy U pe3ysibTaTaM TPYJOBOMU JI€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHUU TI0 XUMHUH, OCO3HAHHBIN BBIOOP MHIMBUAYAIBHON TPAECKTOPUH MPOIOIDKEHUS 00pa3oBaHuUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
MoTpeOHOCTEH, yCEIHON MPOPECCHOHAIBHON JEATEIFHOCTH M Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJallTUPOBAThCS B MPO(ecCHOHAIBHOI cpeie;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeco00pa3HOe OTHOIIEHHE K NMPHUpPOJE KaK MCTOYHHMKY XH3HH Ha 3emIe,
OCHOBE €€ CyLIeCTBOBAHMS, NMOHHMMAaHUE ILIEHHOCTH 3J0pOBOro U 0e30macHOro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3[J0POBBIO, OCO3HAHUE



IIEHHOCTH COOJIIOJICHUsI MPaBHJI O€30MAaCHOTO TMOBEACHUS MPH padoTe C BEIIECTBAMH, a TaKKe B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJyd4aeMble MPU M3yUYCHUU XUMUU, JJIs PEIICHUS 3a1ad,
CBS3aHHBIX C OKpY’Kalolled MNpPUPOJHONW Cpelod, HJs TOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KyJbTYpBl, OCO3HAHHs IJI0OATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM U MyTell uX pelieHus
MOCPEICTBOM METOJOB XWMHH, HKOJOTUYECKOTO MBINIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLMAIILHON IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pE3yJNbTATOB BBIACIAIOT 3HAYUMBIE M1  (OPMUPOBAHUA
MHUPOBO33PEHUs OOIICHAyYHbIE TOHSTHS (3aKOH, TEOPHSs, NMPHHIUI, THUMOTEe3a, (PaKT, CUCTEMa,
MIPOLIECC, AKCIIEPUMEHT U JIPYroe.), KOTOPHIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUI U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTaBICHUE O
LEJOCTHOM Hay4yHOW KapTHHE MHpa, U yHUBEpcajbHble ydeOHble AeHCTBHs (TO3HABATENbHBIC,
KOMMYHHKATHBHBIC, PETYJSITHBHBIC), KOTOPBIE OO0CCIIEUMBAIOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOATEIILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3naBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3zoBble Jioruyeckue aeiicTBUS:

YMEHHSI UCIIOIb30BaTh MPUEMBI IOTUYECKOTO MBIIICHUS TPU OCBOCHUU 3HAHUIN: PACKPHIBATH
CMBICII XUMUYECKUX MOHATUM (BBIACIATh UX XapaKTepPHBIE MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b
C IPYTUMU TIOHSTHSIMH), UCTIOIH30BATh TOHATHUS IS OOBSICHEHUS OTICIBHBIX (PAKTOB W SIBJICHUM,
BBIOMpATh OCHOBAaHUS W KPUTEPUU ISl KiacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peakuuii, yCTaHaBIUBAaTh MPUYUHHO-CIIEICTBEHHBIE CBS3H MEXAY OObEKTaMH W3Y4YECHHsI, CTPOHUTD
JIOTUYECKHE PacCyXJAeHUs (MHIYKTUBHBIC, ACIyKTUBHBIC, [0 aHAJIOTWH), JEJaTh BBIBOIALI H
3aKJIIOYEHUS;

yMEHHE MPUMEHATh B MPOLIECCE MO3HAHUS MOHATHS (IPEeIMETHBIE U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOIb3yeMble B XHUMHH, NpeoOpa3oBBIBATh ITUPOKO
MPUMEHSEMbIE B XUMHUHM MOJICIbHBIC TPEJCTABICHUS — XWMHUYECKHI 3HaK (CHMMBOJI SJIEMEHTA),
XUMUYeckas @opMyina ¥ YpaBHEHHE XHMHMUYECKOW peakIuu — TPH pelieHud y4eOHO-
MO3HABATENbHBIX 337a4, C YYETOM TUX MOJENbHBIX MPEICTABICHUN BBISBIATh U XapaKTepU30BaTh
CYIIIECTBEHHBIC TIPU3HAKU M3yYaeMbIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUECKUX PEaKIIHid,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, PUYUHHO-CIICJICTBEHHBIE CBA3U U MTPOTUBOPEUHS B M3yUaEeMbIX
npoIrieccax v sSBJICHUSIX.

basoBbie ucciienoBare/bCKie AeHCTBUSA

YMEHHUE HUCTIOIb30BATh IOCTABIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAaK¥Ke
B KaueCTBE OCHOBHI JUIsi (JOPMUPOBAHUS THIOTE3BI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

Padora ¢ undopmanueii:

yMEHHE BBIOMpaTh, aHATHU3UPOBAThH U UHTEPIPETUPOBATH MHPOPMAIUIO PA3IUIHBIX BHIIOB U
dbopM TpencTaBlieHHs], MOTYyYaeMyl0 W3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIHTEpaTypa
XUMHUYECKOTO COJIEp)KaHUsl, CIIPaBOYHBbIE TTOCOOUs, pecypchl MHTepHETa), KPUTHYECKH OIEHUBATH
MIPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHUIO;

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHS 3a7]aBaTh BOMPOCH (B X0/1€ 1Haiora u (Wiau) JUCKYCCHH) TIO CYIIECTBY 00CYyKIaeMOi
TeMbl, GOPMYTUPOBATH CBOM MPE/JIOKEHUSI OTHOCUTEIIHHO BBITTOJIHEHHS TIPE/IJIOKEHHOMN 3a/1a4u;



YMEHHUS MPEICTaBIATh MOJyYeHHbIE Pe3yJIbTaThl I03HABATEIbHON JIEATEIHHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTax; JeliaTb [MPE3CHTALMI0  PE3YyJIbTaTOB  BBIMOJHEHHUS  XUMHUUYECKOTO
JKCIIEpUMEHTa (JIaOpaTOPHOrO OMbITa, J1a00paTOpHOW pPabOTBI TO WCCIECJOBAHUIO CBOWCTB
BEILIECTB, YYEOHOTO MTPOCKTA);

yMEHHUSI y4eOHOr0 COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEILHOW H
MCCIIEI0OBATEIBCKON NEATEILHOCTH MPH PEIICHUH BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa 00X
WHTEPECOB W COTJACOBaHUS MO3UIUK (0OCYKIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMED,
KOOpJIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONpeielieHre KPUTEPHEB MO OLEHKE KauecTBa BHIMOJIHEHHON
paboTHI U APYTHE).

PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHME CAMOCTOSATEIBHO OIPENEIATh LENHU JAEATEIbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO J€STENIbHOCTD, BEIOMpATh Hanboliee
3¢ deKTUBHBIE CIOCOOBI PelIeHUs! yUeOHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSATEIHHO COCTABIISATh
WA KOPPEKTUPOBATh MPEIJIOKEHHBIM AJITOPUTM JIECUCTBUU MPHU BBINOJIHEHUN 3aJaHUNA C Y4ETOM
MOJTyYEHHUsI HOBBIX 3HAHUW 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIEHUBATH
COOTBETCTBHE TOJYYEHHOTO pe3yibTaTa 3asBICHHOM 1€, YMEHHE WCIONb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCJIOBUH 3a/IaHUM.

HNPEAMETHBIE PE3YJBbTATHBI

B cocraBe mnpenMeTHBIX pe3ydbTATOB IO OCBOEHMIO O0S3aTEIbHOTO  COAEpIKaHMS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOd pabouell  IpoOrpaMMoOi, BBIIEISIOT: OCBOEHHBIE
o0y4aroIuMucs HayyHble 3HaHUS, YMEHUS U CIIOCOOBI ACUCTBUIA, crieliupruuecKue Ui MpeAMETHOM
ob0nactu «XuUMUS», BHUIBI JEATEIHHOCTH MO IMOJYYEHHIO HOBOTO 3HAHHWS, €r0 WHTEPIIPETAlNH,
PeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CHTYAIUsX.

K xonmy oOydenust B 8 kJiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSI YMEHHI:

e PACKpBIBaThb CMBICI OCHOBHBIX XHMHMUYECKUX MOHSATHUH: aTOM, MOJIEKYJa, XUMUYECKUU
AJIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHAS ),
BaJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAsi M MOJIEKYJISIpHasl Macca, KOJIMYECTBO BELIECTBa,
MOJIb, MOJISIDHAsi Macca, MaccoBas JOJsS XUMHUYECKOIO »3JEMEHTa B COEJUHEHUH,
MOJIIPHBINA 00bEM, OKCHJ, KUCIOTa, OCHOBAHHE, COJb, JEKTPOOTPUIIATEILHOCTD, CTETIEHb
OKHCJICHUSI, XUMHYECKasi peaKIius, KiIacCU(MUKAIMsA DPEaKIUW: peakluu COCAUHECHUS,
peaxkuuu pa3jaoKeHHs], peakllMy 3aMeIIeHUs, peakliuu 0OMEHa, SK30- U SHJIOTEPMUYECKHE
peaxiuu, TEIoBo 3PeKT peakiuu, Sapo aToMa, FIEKTPOHHBIA CIOW aroma, aTOMHas
opOuTanb, paguyc aromMa, XUMHYECKas CBSA3b, MOJSpHAas M HEMOJspHas KOBAJICHTHAas
CBSI3b, HOHHAs CBSI3b, HWOH, KAaTHOH, AaHHMOH, pacTBOpP, MaccoBas JIOJi1 BEIIECTBa
(TIporieHTHAsT KOHIICHTPAIIHsI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX MOHSATUH M TNPUMEHSTH 3TU
MOHSTHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

e WCIOJIb30BAaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBIIEHUs (hOpMYIT BEIIECTB U YPaBHCHUM
XUMHYECKUX PEAKIIUI;

e ONpeneisITh BaJCHTHOCTh ATOMOB DJEMEHTOB B OWHApHBIX COCAMHEHUSIX, CTENEHBb
OKHUCJIGHHS DJJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, TMPUHAAIC)KHOCTh BEIIECTB K
onpefeNéHHOMY Kilaccy COeAMHEHMH 1o ¢dopMynaM, BHUJA XHMHUYECKOH CBS3U
(koBasieHTHAsI ¥ MOHHAsS) B HEOPTAaHUYECKUX COCTMHECHUSIX;



packpsiBaTh cmbici [lepmoamdeckoro 3akona JI. M. MeHneneeBa: IeMOHCTPpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHMOCTH CBOWCTB XHUMHUYECKHUX OJIIEMEHTOB OT HX
nosioxkeHus B [lepuonuyeckoil cucteme, 3aKOHOB COXpPAHEHHMS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaIpo;

ONMMCHIBATH U  XapakTepu3oBaTh TaOiauunyto ¢opmy Ilepuognueckoit  cuctembl
XUMHYECKHUX DJIEMEHTOB: pa3iNyaTh MOHITHUS «TJaBHas mnoarpymnma (A-Tpymma)» u
«mmobounass noarpynna (b-rpynma)», wmameile W OOJBIIME TEPHOABI, COOTHOCUTH
o0o3HavYeHUsI, KOTOpble uMeroTcs B Tabnuie «llepmomuyeckas cucteMa XUMHYECKHX
anementoB JI. M. MenneneeBa» ¢ UYMCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XMMHAYECKHX OJJIEMEHTOB (COCTaB MW 3apsj sapa, oOIliee YUCIO DJICKTPOHOB U
pacnpeesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIUPOBATh XMMUYECKUE SJEMEHTHI, HEOPraHMYeCKHE BEIIeCTBAa, XMMHYECKUE
peakuuu (MO 4YHUCIYy M COCTaBY YYAacTBYIOIIUMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY
sbdexty);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEILIECTB PA3THUUYHBIX
KJIACCOB,  TMOATBEpKAash  OMHCAHME  MpPUMEpPaMHU  MOJEKYISAPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

MIPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOT'O COCTaBa,
BO3MOKHOCTH MPOTEKAHHS XUMHUYECKUX PEBPALICHUN B PA3TUYHBIX YCIOBUSIX;
BBIUUCIISTh OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o ¢GopMylie COeIUHEHHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIlny;

MPUMEHSITh OCHOBHBIC ONEpAIlMH MBICIUTEIBHONW JEATEIBHOCTH — aHaJM3 M CHHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEMAaTH3AIHMI0, KIACCH(HUKAINIO, BBIABICHUE NPHUYUHHO-
-CIIEAICTBEHHBIX CBSI3€M — Ui M3YyYEHHs CBOWMCTB BEIIECTB M XUMHUYECKHX PEaKIIHid,
€CTECTBEHHO-HAyUHble METO/bI MO3HAHUS — HAOJIIOJICHUE, U3MEpEeHHe, MOJeTUPOBaHHE,
9KCIIEPUMEHT (peabHbI U MBICIICHHBIN);

cleoBaTh IpaBWJIaM  IOJIb30BaHUSA XMMHMYECKOM TMOCyJol U  J1abopaTOpHBIM
o0opyJOBaHUEM, a TaKKe MpaBUiIaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHUU C
WHCTPYKIHSMHU 10 BBITOJTHEHHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB MO MOTYyUYEHHUIO U
coOupaHni0 Ta3000pa3HBIX BeMmIeCTB (BOJAOpOJa UM KHUCIOPOJA), TPUTOTOBIICHHUIO
pacTBOpPOB C OMPEACIEHHON MAacCOBOM J0JIEM PaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U
MIPOBOJIUTh XHMHYECKHE HKCHEPUMEHTHI IO paclO3HABAaHHIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOIIbIO HHANKATOPOB (JIakMycC, peHoIpTallenH, METUIIOPAHK U APyTHE).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne = HammenoBanme
(uudposrie)
n/  pa3ieiaoB H TeM Becer  KonrtpoanH IMpakTuueck
oOpa3oBaTe/ibHbIEC
n NPOrpamMmbl 0 ble padoThI ue padboThl
pecypcsbl

Paznea 1. IlepBonavanbHble XUMHYECKHE TOHATHUS

11

XuMmus — BayKHas 5 2 bubmuorexa [JOK




o0nacTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
JESITEIIbHOCTH
yelioBeKa

https://m.edsoo.ru/7f4183
7c

1.2

BemntectBa u
XUMHNYCCKHUC
peaKIuu

15

bu6mmoreka [IOK
https://m.edso0.ru/7f4183
7c

Hroro no pazneny

20

Pasnea 2. Bakneiimme npeacraBu

TECJIN HEOPraHU4YE€CKUX BELIECCTB

Bosznyx.
bubmuorexa [JOK

Kucnopon.

2.1 6 https://m.edso00.ru/7f4183
ITousitue 00 7
OKCcHJIax o
Bonopon.llonsitue bu6mmoreka [IOK

2.2 0 KHCJIOTax U 8 1 https://m.edso00.ru/7f4183
COJISIX 7c
Bona. PacTtBopsl. bu6mmorexa [IOK

2.3 [TousTre 00 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHHUAX 7c
OCHOBHBIE KJIACCHI bu6mmoreka [IOK

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCJIMHEHU 7c

Wroro mo pazneny 30

Pazpnen 3. Ilepunonnueckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1emenTos /1. U.
MenpeneeBa. CtpoeHue aToM0B. XUMH4YecKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuum

3.1

3.2

Ilepuonnueckuii
3aKOH U
Ilepnoauueckas
cucreMa
XUMHUYECKHUX
anemenToB /l. U.
Menene-eBa.
Crpoenue atoma

XuMuueckas
CBSI3b.
OKHCIATENHLHO-
BOCCTaHOBHUTEIILH
bI€ peaKIuu

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c
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bubmuoreka [JOK

Hroro mo pazneny 15 https://m.edso0o.ru/7f4183
7c
bubmuoreka [JOK

PezepBHOE Bpemst 3 https://m.edso0o.ru/7f4183
7c

OBUIEE

KOJIMYECTBO 68

YACOB I1O

[TPOTPAMME
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CodeprycaHue npedmema cocmasesneHo ¢ yyemom Paboueii npozpammel

eocnumaHusa MBOY "KoHowckasa CLL umeHu H.I./laeéposa”

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUJIACC
N Koauuecr DJIeKTPOHHbIE U (PPOBLIE
n/_n Tema ypoka BO 4acoB o0pa3oBaTejibHbIE
Bcero pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bubnnoreka IIOK
JKA3HU 4ejioBeka. Teja U BelecTna. https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeToax MO3HAHUS B bubmuorexa [JOK
2 1
XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1
«ITpaBuna paboThl B 1abopaTopuu u bubmuorexa [JOK
3 . 1
npuéMbl 00paIeHNs ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYI0BAaHUEM
4 Yucreie BelecTBa U CMECH. 1 bu6mmoteka [IOK
CrniocoObI pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa LHOK
A . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bubmmoteka [IOK
A 1
6 TOMBI M MOJIEKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YeCKue dJI€MEHTHI. 3HAK! 1 bu6mmoteka [IOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIC BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOC YUCHUE 1 bubmorexa [JOK
YIAp y https://m.edsoo.ru/ff0d2d50
3aKO0H MOCTOSIHCTBA COCTaBa
10 BEIECTB. XUMHUUIecKas hopmyra. 1 bubnuotexa [JOK
BaneHTHOCTh aTOMOB XUMHYECKHX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTtHOocHUTenbHAs aTOMHAs Macca.
11 OTtHOCHUTENbHAS MOJEKYISIpHAs 1 bubmorexa HOK
yIAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 107151 XUMHYECKOT0 bubmmorexa [JOK

3JIECMCHTA B COCIMHCHNHN

https://m.edsoo.ru/ff0d350c
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13 KommuecTBo BemecTBa. Moib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 duznyecknue 1 XUMHYECKUE bubmuorexa [JOK
SBJICHUS. XUMHUYECKas peaKius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBus IPOTEKaHUS bubmmoreka [IOK
15 .
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka HOK
XHUMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTBa, Macchl
17 BEIIIECTBA 10 YPaBHCHUSIM bubmorexa LOK
B YPaBHen https://m.eds00.ru/ff0d5708
XUMHUYECKHUX PEAKITHA
Knaccudukanus XuMuuecKux
18 €aKIMi (COeTUHEHUS, PA3I0KESHUS bubmorexa LHOK
peaid A P ’ https://m edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O600IIeHE U bubmorexa HOK
’ _ https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3alHsl 3HAHHHA
20 KonTtponbnast padora Nel mo teme bubnuoreka [JOK
«BeliecTBa 1 XUMHYECKHE PEAKLII https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. CoctaB
21 Bo3ayxa. Kucinopon — snemeHt u bubmmorexa [JOK
Ayxd. poA https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Ou3nyecKkue 1 XUMUIECKHE
29 CBOICTBa KHCIIOpOa (peaKiuu bubmuorexa [JOK
oKucieHus, ropenue). [loustue o6 https://m.edsoo.ru/ff0d4614
OKCHIaX
CniocoObl noty4eHust KUCI0po/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH brbmmorexa LTOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TemoBoii 3 pexT xumuueckon
24 pEaKUHH, TIOHITHE O bubmmoteka [IOK
TEPMOXHMHYECKOM YPaBHEHHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUECKHUX PEaKIIUIX
TormmuBo (He(Th, YToJb K METaH).
25 3ar 5[3H€I—EI/qul;OS yxa CIIoCcoObI iro bubmmorexa [JOK
P Y=, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 mo Teme
26 «Ilonyuyenue u cobnpanue bubmorexa [TOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, U3yYEeHUE €T0 CBOKCTB
97 Bonopox — si1eMeHT 1 IpocToe bubmunorexa [IOK

BelecTBo. HaxoxneHue B npuponae

https://m.edsoo.ru/ff0d4dd0
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duznueckre 1 XUMUYECKUE

bu6nmoreka [IOK

2 i T
8 CBOMCTRA BOAOPOAA. LIPUMEHEHHE https://m.edsoo.ru/ff0d4ddo
BOJZIOpOJA
bu6nmoreka [IOK
2 I1
o OIPITHE O KHCTIOTAX 1 cOTLIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI moTy4eHus BOAOPOia B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITonyuenne u cobnpanue bubmorexa [JOK
Y P . https://m.edsoo.ru/ff0d4f42
BOJIOPO/1a, U3yUEHHUE €ro CBOKWCTBY
39 Mosnsipabiii 00BEM ra3oB. 3aKoH bubnmoreka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYeCcTBa
33 BEII[ECTBA ra3a Mo ero W3BECTHOM bubmorexa HOK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIK 00BEMY
Brruncnenus 00bEMOB ra3oB 1o
34 ABHEHHIO PEAKIIUU Ha OCHOBE bubmmorexa [JOK
P "p 5 . https://m.edsoo.ru/ff0d5708
3aKOHAa O0OBEMHBIX OTHOIIICHUN Ta30B
35 Du3nvecKue U XUMUYECKHUE bu6mmoteka [IOK
CBOMCTBA BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bu6mmoteka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.
37 Hacelmenusie 1 HeHACKIIIIEHHBIE bu6nuoreka [IOK
pactBopbl. MaccoBas 10J1s BEIEeCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas padora Ne 5 o teme
38 «IIpuroToByiieHrE pacCTBOPOB C bubnmnoreka [JOK
onpeAenEeHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIICCTBAY
39 Konrtponsnas padora Ne2 o teme bubnuoreka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIaccuuKaIus, bubnuotexa [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHYECKHE CBOMCTBA
41 KHUCJIIOTHBIX, OCHOBHBIX M bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmmorexa [JOK
KJaccuukanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubmuoreka [JOK

OCHOBaHUMN

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenue u XuMHYECKHE CBOMCTBA bubnnoreka HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnocof(ibll) oI ‘I)eHI/IH XI/IMI/I‘IZSKI/IG bubmmorexa [IOK
. Y ’ https://m.edso0.ru/00ad9474
CBOIiCTBa
[IpaxTuueckas padora Ne 6.
47 Pemienne skcnepuMeHTAIbHBIX bubnmoreka [JOK
3az1a4 1o Teme «OCHOBHBIE KJ1acChl https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI»
I'eneTnueckas CBA3b MEKIY
48 KJIaCCAaMH HEOPTraHHUECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHUH
49 O06o0011eHre U cucTeMaTu3alus bubnmnoreka HOK
3HaHUHI https://m.edsoo.ru/00ad9ch2
KonTponbnas paborta Ne3 o teme
50 "OCHOBHBIE KJIACChI bubmorexa LHOK
. https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCAMHEHUN
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XHMHYSCKHX 3JIeMEHTOB. IloHsITHE O bubmmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [lepuonuueckast cucrema bubnmnorexka HOK
XUMHYEeCKHX 3aeMeHToB /l. W. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuosl, TpymIIHI, IO TITTBI bubmorexa HOK
PHOIIBL, TPYTHIEL, TOMPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
. bu6nuoreka [IOK
55 aToMOB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6hbc
cucremsl J[. 1. Menpaeneesa
XapakTepucTuka XMMHUECKOTO
56 JJIEMEHTA 110 €ro MOJIOKEHUIO B bu6muoreka [JOK
IIepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bu6muoreka [JOK

N. MenaeneeB — yu€Hblid, iegaror
U TPpaXKJaHUH

https://m.edso0.ru/00ada96e
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DIEKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka HOK
58 1
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
141 1
59 OTHT XUMHFCCKAZ CBASE https://m.edsoo.ru/00adac34
60 KoBanenTHas noyisipHasi XuMudecKas 1 bubnmnoreka HOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HenonspHas 1 bubnmoreka [JOK
XHUMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 Creneis okHCICHHA 1 https://m.edsoo.ru/00adae28
63 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC 1 bubnmoreka [JOK
peaKkuuu https://m.edsoo.ru/00adb076
bubnnoreka IIOK
4 1
6 OKHCIHTEIIH 1 BOCCTAHOBHTCIIH https://m.edsoo.ru/00adb076
KonTtponpHast padora Ne4 o reme
65 «Ctpoenue aroma. XuMu4yeckas 1 brbmmorexa LTOK
' https://m.edso0.ru/00adb486
CBSI3bY
66 PesepBHeIit ypok. O000IICHNE 1 1 bubnmnoreka [HOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6001IeHre U 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
Pesepsublit ypok. O0o0mieHue u bubnmnorexka HOK
68 . 1
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA3OBATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
VYuebnuk O.C.I'abpuensin, U.I'.OctpoymoB, C.A.CnankoB « XuMusi-8»,

Mocksa «IIpocsemenue»,2022, 175 ctp.

Xumus, 9 knacc/ IN'abpuensa O.C., OctpoymoB N.I'., Cnaagkos C.A.,
AxnonepHoe odiectBo «M3aaTenscTBo «IIpocBerienre»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
bu6mmoreka [IOK



