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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHHs COCTaBJ€Ha Ha
OCHOBE TpeOOBaHHI K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM MPOTrpaMMBbl
OCHOBHOTO 0011er0o oOpazoBanus, npeacraBieHHbIXx B DI'OC 00O, a Takke Ha OCHOBE paboueit
IPOrpaMMbl BOCITUTAHUS IIKOJBI U C YYETOM KOHUENIMHM MPEnojiaBaHus y4yeOHOro IpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpamMMa mo xumuM AaéT MpeACTaBICHHE O ILENsAX, OOIIeld cTpaTeruu OOydeHHs,
BOCIIUTAHHUSI M Pa3BUTHA OOYYAIOIIUXCA CPEACTBAMH YUeOHOTO MpEaMeTa, YCTaHABIUBACT
o0s3aTenbHOE PEIMETHOE COoepKaHue, MpeaIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
W3Y4YEHUSI XUMUU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHusl, a TaK)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOH ISl (POPMHUPOBAHUS MHUPOBO33PEHHS OOYdJarOLIerocs,
€ro MpeJCTaBJICHU O MaTepUaTbHOM €IWHCTBE MHUPA, BAXKHYIO POJb UTPalOT (HopMHpyeMbie
XUMHEH MPECTaBICHHS O B3aMMOIPEBPALICHUSX YHEPTUU U 00 3BOJIOIMU BEUIECTB B IPUPOJIE,
0 MYTAX pELIeHUs TNI00ANBHBIX MPOOJIEM YCTOWMYMBOTO Pa3BUTHUSL YEIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aluud BO3MOXKHOCTEH [UId CaMOpasBUTHS U (OpPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (pOPMHpPOBaHHNE MBIIIIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOM JKM3HM, Tak U B
npodeccCHOHANBHOM NesTeNbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAy4YHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOIO
B3TJIS11a Ha €IUHCTBO MPUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (JOPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMpPUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B D3KOJOruyeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HarpaBiieHUs B OOy4Ye€HUU XUMHUHU O0ECIeYMBAIOTCS CIEUU(PUKON colep:KaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TEJarorHuyeckd aJalnTUPOBaHHBIM OTpakKeHHUEM
0a30BOM HAyKU XMMHUH Ha ONPEACIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOEHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUA XUMUH, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa comepxaHusi IPOrpaMMbl IO XUMUU C(HOPMHUPOBAHA Ha OCHOBE CHCTEMHOTIO
noaxoAa K e€ usydenuto. CojaepxaHue CKJIAJAbIBACTCA U3 CHUCTEMBI MOHATHM O XUMHUYECKOM
JJIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMITY MOCJIEIOBATEILHOIO Pa3BUTHUS 3HAHMM Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUY€HHUS O CTPOECHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeACTaBlIeHU 00 ANEKTPOTUTHYECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUS pPAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JPYromy,
BBIMOJIHAS (DYHKIUU OOBSACHEHHS] W TMPOTHO3HPOBAHMS CBOWCTB, CTPOCHHSI U BO3MOXHOCTEU
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEILIECTB.

OcBoeHme mporpamMmbl MO XHMHHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHHUS O
XMMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I103HaHus B Hayke. M3yueHne xumun
IPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Ipy n3yyeHUH XMMHU TPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB XMMHUYECKOW HAyKH
Kak 00JacTh COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTHUYECKOW HEATEIbHOCTH YeJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya Y4eOHOTO MpeaMeTa COCTOUT B
(OpMHUPOBAHUM CHUCTEMBl XMMHUYECKHX 3HAHMW — BaXKHEMIIMX (PAaKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUU, AOCTYMHBIX 0000IIEHUN MUPOBO33PEHUYECKOIO XapaKTepa, S3bIKa
HayKH, B MPUOOLIEHUH K HAYYHBIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTUU MMO3HABATEIBHBIX YMEHUN M UX MPUMEHEHUU B yueOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEITHEBHOM JKHU3HH.

[Ipy u3yyeHUM XMMHUHU HAa YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)KHOE 3HAUEHUE
MpPUOOpPETN TaKKe LeH, KaK:

— (OpMHUPOBAHNE WHTEJUICKTYaJIbHO Pa3BUTON JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCSI K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTb OOy4YeHMs Ha CHUCTEMAaTHYecKOoe MpHUOOIIeHHe OO0yJarolmxces K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYyHbIM  METOJaM  IO3HaHuf,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecreueHrue YCJIOBHH, CHOCOOCTBYIOUIUX NPHOOPETEHUIO OOYYarOIIMMHUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JESITEIbHOCTH;

— ¢opmupoBanue o6mei PyHKIIMOHAIBHONW U €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUM XHMHHU, NPUMEHATh HMX MpH pelieHuH npobieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popmupoBaHue y 00y4aronMXxcsi T'yMaHUCTHUECKUX OTHOILECHHUH, TOHUMAaHUS IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBOM JEATENBHOCTH B LEISIX COXPAHEHHS! CBOETO 370POBbS M OKpPYXKarolled MpUPOIHON
Cpenpl;

— pa3BUTHE MOTHMBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPOQHIIS U HAIPABICHHOCTU JalbHEHIIEro 00yueHus..

CBSI3b C PABOYEN TPOTPAMMOM BOCIIUTAHUS IIKOJIbI

Peanuszanusi BoCIUTATENBHOTO MOTEHIMANA YPOKOB XUMHUH (YpOUHOH JEeATENbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJbHO JIOMMYCTHUMOM  y4eOHOW  Harpy3ku)
IIpeayCMaTpPUBAET:

- MAKCUMAJIBbHOC HCIIOJB30BAHUEC BOCIIMTATCIIBHBIX BO3MO)KHOCT€I71 COILep)KaHI/IH ypOKOB
st popMupoBaHUST Y O0y4YaIOIMIMXCS POCCHUCKUX TPATUIMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COL[I/IOKyJIbTypHLIX HeHHOCTeﬁ, pOCCHﬁCKOFO I/ICTOpI/I‘-IGCKOFO CO3HAHU Ha OCHOBC
HMCTOPUYECKOTO TPOCBEIICHHS; IMOJ00P COOTBETCTBYIOIIEIO COJEPKAHUSI YPOKOB, 3aJIaHUM,
BCIIOMOTATENbHBIX MaTEPUAIIOB, TPOOJIEMHBIX CUTYAIMH 111 00CYXKICHHIA;



- BKJIIOYEHHUE B COJIEPIKaHUE YPOKOB LIEIEBBIX OPUEHTHUPOB PE3YJIbTATOB BOCIIUTAHUS, UX
y4eT B ONpeAeTIeHUH BOCIIUTATENIFHBIX 33/1a4 YPOKOB, 3aHSATHH;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIMX BOCHHUTATEILHOE BO3ACHCTBUE
Ha JMYHOCTH B COOTBETCTBHU C BOCIIUTATEIFHBIM HICAIOM, IIETbI0 U 3aJa4aMH BOCIIUTAHUS,
[EJIEBBIMA OPHEHTUPAMHU PE3yJbTaTOB BOCIHMTAHUS; PEaTU3alMI0 MPUOPUTETa BOCIUTAHUS B
y4eOHOH 1esITeNbHOCTH;

- IpUBJICYEHUE BHUMAHUS 00YJaIOUINXCS K IICHHOCTHOMY aCIEeKTy M3y4aeMbIX Ha yPOKax
IpPEJMETOB, SBICHUH W COOBITHH, WHHLIMHPOBAHHE OOCYXIEHWH, BBICKA3bIBAHUH CBOETO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITUSIM, SBIICHHSIM,
JMLaMm;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM y4eOHOH paboOThl — MHTEIEKTYalbHbIX,
CTUMYJIMPYIOIINX TO3HABATEIbHYI0 MOTHBALMIO, WTPOBBIX METOMUK, IHCKYCCHH, MaIOIINX
BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAJIOTa; TPYIIIOBOW pPabOTHI,
KOTOpasi Y4YUT CTPOUTH OTHOWICHHS W JAEHCTBOBaTh B KOMaHJE, CIIOCOOCTBYET Pa3BHUTHIO
KPUTUYECKOTO MBIIIJICHHUS;

- moOyXJeHHe O0ydJaromuXxcs COOJI0AAaTh HOPMBI TOBEICHHS, IpaBHia OOIICHUS CO
CBEpCTHHKAMH ¥ TIEarOTMYeCKMMU paOOTHUKAMH, COOTBETCTBYIOIIME YKIAAY IIKOJIBI,
YCTaHOBJICHHE U MOJICPIKKY JOOPOKENTaTeIbHON aTMOC(EpPHI;

- OpPraHM3al{I0 HACTaBHUYECTBA MOTHBHPOBAHHBIX M SPYAUPOBAHHBIX OOYUYAIOIIMXCS
HaJl HEYCIEBAIOIIMMH OJHOKJIACCHUKAaMH, B TOM YHCIE C OCOOBIMH 00pa3oBaTelbHBIMU
NOTPEOHOCTSIMH, JAIOMIEr0 OOYYaIONIMMCSl COIUAIBHO 3HAYMMBIA ONBIT COTPYAHUYECTBA M
B3aUMHOM IOMOIIH;

- MHUIUUPOBAHWE W TOJJICPKKY HCCIEIOBATEIBCKONW JIEATENFHOCTH OO0YJaromuxcs,
IUIAHUPOBAaHUE M BBHINOJIHEHUE WHAMBHUIYAIbHBIX M TPYIIOBBIX MPOEKTOB BOCIUTATEIbHOMN
HaIpaBJICHHOCTH.

Pe3ynbpTaThl eMHCTBa y4eOHOM M BOCHHUTATEIBHOM NEATEILHOCTH OTPAXKEHBI B paszese
paboueii mporpaMmbl «JIMYHOCTHBIE PE3ybTAaThl M3YUEHHS Y4eOHOTO MpeaMmera «XHUMHUs» Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUsI».

MECTO YYEBHOTI'O TIPEJIMETA «XUMMUS1» B YUEBHOM IIVIAHE

B cucreme o6mero o6OpazoBaHus «XuMHs» SABISETCS 00sA3aTeNbHBIM Y4€OHBIM
OpeIMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-Hay4HbIE
PEMETHI.

Cpoxk ocBoenust paboueit nporpammsl: 8-9 kiaccsl, 2 roja

KonnugecTBo yacoB B yueOHOM M1aHe Ha n3ydeHue npeamMera (34 yueOHble HeJenn)

Kiacc KonnuecrBo yacoB B Henento | KoymmuecTBo 4acoB B Ioj
8 Kmacc 2 68
9 kjacc 2 68
Bcero 136




COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XHMHYECCKHE NOHATHS

IIpeamer xumuu. Ponb XMMUM B JKM3HU 4Y€lOBEKAa. XMMHsS B CUCTEME HayK. Tena u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cmecu. CriocoObl pa3ieiieHust cMecei.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas (opmyna. BajeHTHOCTP aTOMOB XHMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommuectBo BemectBa. Mosb. MonsipHasg mMacca. B3anMoCBsI3p KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no GpopmysiaMm XUMHUUECKUX COCTUHEHUH.

dusnyeckue U XUMHUYECKUE SIBICHUS. XUMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCY/OH, MpaBmiiaMi paboThl B JabopaTopuu W MpuEMaMu
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KMUIIEHUE U KOHJIEHCALUs BOJbI) U XUMUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
U OINMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (paszjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHue rugpokcuaa meau (1) npu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe cmnocoOoB
paszienieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, JUCTUIUISLIMS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pe3yJIbTaTOB TPOBEAEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHME
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 371€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nueckue 1 XMMHUYECKHE CBOMCTBA (peaKIMK TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(PUKAIUS
KHCIIOpO/Ia.

TennoBoit 3pdexT XUMHUYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxaeHue Boaoposa B IPHUPOJE,
buznyecKkne 1 XuMUYeCKHe CBOMCTBA, MPUMEHEHHE, ClIocoObI ofyyeHus. Kuciorsl u comu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. Haceimennsie n
HEHACBILICHHBIE pacTBOphl. PacTBopuMOCTh BewlecTB B Bojae. MaccoBas J0js BeELIECTBA B
pactBope. XUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukanuss Heopranumueckux coenuHeHuid. Oxcunbl. Knaccudukanms OKCHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcHI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanus. Krnaccudukaius ocCHOBaHWH: MENOYM W HEPACTBOPUMBIC OCHOBaHUSI.
Homenkiatypa ocHoBaHuid. Pu3znueckue M XHMHUYECKHE CBOWcTBa OCHOBaHMM. IlomyueHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenknarypa cosieid. @u3ndeckue U XMMHUYECKUE CBOMCTBa cojiel. [lomyyenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEIEICHUE COACPkKAHMsI KUCIOPOa B BO3AyXe, MOJIydeHrue, COOupaHue,
pacrno3HaBaHME M M3yYEHUE CBOMCTB KHUCIOpOZa, HAONIOAEHHE B3aUMOJACHUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HABaHHE U
W3Yy4YEeHHUE CBOWMCTB BoAOpoda (TopeHue), B3auMojehcTBUE Bojoponaa c¢ okcugom wmeau (II)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Momnb, HccleAoBaHUE OCOOEHHOCTEW pacTBOPEHHS BEIIECTBC Pa3IUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KajiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pELIeHHE IKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Mepuoauveckuii 3akoH u Ilepuoanyeckasi cucrema xummuyeckux 3jemedntos /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBple MONBITKM KIacCU(PHUKAIMU XHUMHUECKHUX OdieMeHToB. lloHATHe o Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIUIbI, TaJOTE€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. llepuommueckass cucrema xuMudeckux oanemeHtoB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpymnmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX dAnep. HM3oromsl. OnekTponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUYECKHX dNeMeHTOB [leproandeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJiiyca aTOMOB XMMHUUYECKHX AJIEMEHTOB, METAJUTHYECKUX
Y HEMETAJUIMUECKUX CBOMCTB I10 TpyNnnaM U IepHoIaM.

3nauenue [leprmonnueckoro 3akona u [leproanyeckoit CHCTEMBlI XUMHUYECKUX JIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumu4deckasi — CBS3b. KoBanentnass ~ (mosisipHass ¥ HEMOJIApHAsi)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb okuciieHHs. OKHCIHMTENBbHO--BOCCTAHOBUTENbHbIE peakuuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHE OOpa3IOB BEIIECTB METANIOB M HEMETAIJIOB, B3aMMOJICHCTBHE THAPOKCHIA
LMHKAa C pacTBOpamMH KHCIOT WM IIEJIOYEH, IMTPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIINUX HTPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Meostcnpeomemmnuwie ceasu



Peanu3arus MeXNpeIMETHBIX CBSA3EH MPU U3yYECHUN XUMHH B § KIIACCE OCYIIECTBISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHSATHHA, TaK W TOHATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMHU TSI OT/ACTBHBIX MPEAMETOB €CTECTBCHHO--HAYYHOTO IIUKJIA.

OOmre ecTeCTBEHHO--HAYYHbIC IOHITHSA: HAyYHBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUsi,  MEePUOJUYHOCTh,  HAOIMIOJEHUE,  OKCIICPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHHUE, MOJICITb, SIBIICHUE.

@dwu3uka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUI, H30TOIBI,
pPalMOaKTUBHOCTh, MOJICKYJa, O3JCKTPUYECKUN 3apsiji, BEIIeCTBO, Tel0, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BETUYHHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdhepa, MHHEpadbl, TOPHBIE TOPOJIBI, IMOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJHEIC PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumudeckux osnemeHTtoB [[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblUs U UX COEAMHEHUH B COOTBETCTBUM C
IOJIOKEHHUEM 3JIeMEeHTOB B [lepronndeckoil cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUAbl XMMHUYECKOM CBSI3M. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKHM M BHUAA XMMHUYECKOH
CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPraHWYECKHX BEIIEeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanys XuMUYeCKUX peakuil Mo pa3IuyHbIM MPU3HAKaM (110 YHUCITY U COCTaBY
YYacCTBYIOUIMX B peaKkIUH BEUIECTB, MO TeIIoBoMY 3((deKTy, Mo H3MEHEHHIO CTeneHeH
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajau3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[Tonste o ckopocTH xuMHueckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsatue o
karanu3e. lloHsarne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLMU, AJIEKTPOHHBIH OallaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlI€HHE YPaBHEHHMI OKHCIINTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2MEKTPOIUTHUECKON NUCCOLMALMN. DIEKTPOIUTH U HEANEKTPOIUTHI. KaTnoHsl,
AQHUOHBI. MexaHu3M JAHCCOIMAallMM BELIECTB C pPa3jIMYHbIMH BHJaMHU XMMHYECKOH CBS3H.
Crenenp qucconnaui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu noHHoro ooMeHa. YCloBUS IPOTEKAaHUS peaKIMii HOHHOrO OOMEHa, MOJHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
NpEJICTaBICHUH 00 3IEeKTPONUTHYECKOM aucconuanui. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenn:

O3HAaKOMJIEHHE C MOJEISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHMUYECKUX BEIIECTB —
METaJUIOB W HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEOBAHME 3aBUCHMOCTH CKOPOCTH XMMHMUYECKON pEakUuu OT BO3JCHCTBHUS pa3IMUHBIX
(akTOpOB, UCCIEI0BaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BELIECTB, MpoLEcca AUCCOLMALUN
KHUCJIOT, IIEN0Ye M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TPU3HAKH MPOTEKAHWs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE



ocajZika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuid (TOpeHHe, pPeakluu pPas3iokKeHUs, COCAMHEHHUS),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX PEAKIMHA Ha HOHBI,
pelleHne SKCIEePUMEHTaIbHBIX 33/1a4.

HemeTanibl 4 X cOeTUHEHUS

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpUMepe XJjopa (B3aUMOJCICTBHE C MeTaulaMH, HEMeTaJUlaMH,
menoyamu).  XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyYCHHE,
npuMeHnenue. JlelicTBue XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaxkHeime Xia0pu bl
U MX HaXO0XJICHUE B IIPUPO/IE.

OO6mras xapaktepucTuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHn okucieHus. CTtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBONCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKue M XUMHYEeCKue CBoMcTBAa. OKCHUIBI CEphl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOme Kak TMPENCTaBHTENS Kilacca KHUCIOT W CrenuduuecKkue). XUMHYECKHE pPEeaKIuy,
JeKalle B OCHOBE MPOMBILIUIEHHOTO Croco0a MOJy4YeHHs CepHOW KucioThl. [Ipumenenue
cepHOii KucIoThl. COJIM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arpsi3HEeHHE OKpYKaIolel cpembl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
PeIOTBPALICHUS.

OOmiass xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Hpupoie, (HU3UUECKue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XUMUIECKHe
CBOWCTBA, MoylydeHue u npumenenue. Coinu aMMOHUS, UX (PU3NYEeCKre U XMMUYECKHE CBOMCTRA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJydeHHE,
¢usnueckue M XUMHUYECKHE CBoilcTBa (oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnonap3oBaHne HHUTPATOB M COJEH aMMOHHWS B KAadeCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcua docdopa (V) u gochopHas kKucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmas xapaktepuctuka 31eMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHH OKHCIEHHs. YTIEpOJ, alUIOTPOIHbIE MOIU(UKAIIUK, PACIPOCTPAHEHHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOrusa. KpyroBopot yrieposa B mpupo/ie.
Oxcuapl yraepona, ux GU3NUYecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha KUBbIE OPTaHU3MBI,
MOJTydeHUE W MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMBbl, CBsI3aHHBIE ¢ oKcuaoM yriepoxaa (IV),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl. Mcmonb3oBanue  KapOOHAaTOB B OBITY, MEIMIIMHE,
MIPOMBITIJIEHHOCTH U CEITLCKOM XO35HCTBE.

IlepBoHauabHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KAaK O COCJMHEHUSX Yriepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJIHIEpPUH, YyKCcycHas Kuciorta). Ilpuponnsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(QTh), MPOAYKTHI HMX MEpepadOTKU
(6eH3uH), UX POJb B OBITY M MMPOMBINUICHHOCTH. [I0HATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOoBeKa. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX ¥ HEOPTaHMUECKUX COCTUHEHHH.

Kpemuuii, ero ¢usmueckne M XMMHYECKHE CBOWCTBA, MOJY4YCHHE M IPHUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OO6mme mnpenctaBieHuss o6 okcuae kpemaus (IV) u



KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, ILIEMEHT, OeToH, xeye300eToH. I[Ipobiembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHON KHUCIOTHI, TPOBEACHUE
KAYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3N4YeCKue U XUMUYECKHE CBOMCTBA T'aJOTC€HOB M MX COCAMHEHUH (BO3MOXHO
HCIIOJIb30BaHUE BHUACOMATEpUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJOpUAOB (TajJOoreHUI0B),
O3HaKOMJICHHE ¢ o0pa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
POTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOWCTBAMH a30Ta, (ocdopa W uX coenTuHEHHH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (PochHOpPHBIX ynoOpeHui,
[oJIyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOMCTB aMMHUAKa, IIPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUSA U QocdaT-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHne, COOMpaHue, pacrio3HaBaHHE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM INPOMBIIIIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 33Jad 1o Teme «BakHelmue
HEMETAJUIBI U UX COCTUHEHUS.

MeTaJuuibl M UX COCIMHEHUS

OOmast XapakTepUCTUKAa XHUMMYECKMX JJIEMEHTOB — METaJUIOB Ha OCHOBaHMM HX
nonoxkeHus B [lepuonnueckoit cucreme xumudyeckux annemeHToB J[. . MenaeneeBa u crpoeHust
atoMoB. CTpoeHue MeTajuioB. MeTaludeckas CBs3b M METaJNIMYEcKass KpUCTauIndecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHUM wMertamioB. dusnueckue W XUMHUECKHE
cBoiicTBa MeTauioB. OOmIMe crnocoObl moayyeHus MeranioB. [IoHATHE O KOPPO3UU METaJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTalb, Yyr'yH, AIOpaTlOMUHUN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[Ilesrounble MeTaUIBL: MOJ0KEHHE B Ilepnonnueckoid cucTeMe XMMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOCHUE UX aTOMOB, HaxoxJeHue B npupoae. Gusndyeckue 1 XUMHYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[Ilemo4yHO3EeMeENBbHBIE METAUIBl MATHUW W KaibUWi: moJiokeHue B [lepmonnueckoit
cucreMe XxumMudeckux sineMeHToB JI. M. MeHnneneeBa, CTpoeHHE UX aTOMOB, HaXOXKICHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M KajblMs. BakHeimme coennHeHus
KaJblMA (OKCUI, THIPOKCH, CON). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B Ilepuonnueckoin cucreme xummudeckux snemeHtoB [I. M.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B npupoae. Pusznyeckue U XUMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenne B Ilepuonuueckoit cucreme xumuyeckux »sieMeHtoB J[. .
MenneneeBa, CTpOEHUE aToMa, HaxoXkAeHUE B mpupojae. Ou3ndeckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xene3a (II) u xenesza (IIl), ux cocras, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o0OpasllaMd METa/lIOB U CIUJIaBOB, MX (PU3UYECKHMMH CBOWMCTBAMU,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UM METAIJIOB (BO3MOYKHO MCIIOJIB30BaHUE BHUAEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUAA KaJbIMs U HATPHUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE



BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejne3a B
KHCIoposie  (BO3MOXKHO — KCIOJBb30BaHME  BUJCOMATEpHUANOB), IMPU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajablus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(IIT), menu (II), HaGmroIeHWE W OMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BaHUE BUICOMATEPHUAIIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWIe METallyIbl U UX COCIMHEHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemecTBa u Marepuaiibl B IOBCEIHEBHOM XKU3HU YEJIOBEKA. be30omacHoe HCIoJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTpPaBJICHUSIX.

XuMuYeckoe  3arps3HEHHE  OKpyKaroled  cpenbl  (mpefenbHas — JIOMyCcTUMas
KOHIIEHTpanus Bemects, naiee — [1/1K). Ponb xumun B petieHun 3KOJIOTHYECKUX TPOOIIEM.

Xumuueckuii 3xcnepumenm:

n3y4yeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIE MaTEPUATIbI).

Mescnpeomemmnuie ceasu

Peanuzarust MeXIpeIMETHBIX CBS3EH MPU U3YyYEHUU XUMHH B 9 KJlacce OCYIIECTBISETCS
yepe3 HCMHOJIb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATUH, Tak U MOHSTHIA,
SBJISFOIIMXCS CACTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTeCcTBEHHO-HAyYHBIE TOHSATHUS: HAyudHbI (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJCHHWE,  JIKCICPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOIOTHUSI, MAaTEPUAIIBI.

®usuka: Mmarepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUI, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, TM[POBOAHUKH, MOJYIPOBOJHUKH,
TUJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHE BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMmETKa, CIJaBbl, (U3UUYECKHUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbIE YIOOPEHHS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpallbl, TOPHBIE TMOPOJbI, TOJE3HBIC
HCKONIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IMTPOT'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImuHOCTHBIC PE3yibTaTbl OCBOCHUA MPOTpaMMbl OCHOBHOI'O O6H_[€I‘O 06pa3013aHH51 JOCTUI'alOTCA B XOI€ O6y‘-ICHI/I$I XUMHHU B €JUHCTBC
y4eOHOIl M BOCHIUTATENbHOW JEATEIBHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH POCCHUHCKUMHU COLIMOKYJIBTYPHBIMU U JIyXOBHO-
HPaBCTBCHHLIMU LCHHOCTAMU, IPUHATHIMU B 06H.[CCTB€ InpaBuJiaMl U HOpMaMu IIOBCACHHUA U CHOCO6CTB}’IOT mnponeccaM CamMoIl0O3HaHuA,
CaMOPAa3BUTHA U COLIMATM3ALMH 00yUYarOIIUXCSL.

JImuHOCTHBIC PE3YIbTATHI OTPAXXAatOT T'OTOBHOCTD O6yanOHIHXCH PYKOBOACTBOBATLCA CHUCTEMOM MO3UTHBHBIX IIECHHOCTHBIX OpI/IeHTaI_[I/Iﬁ
U pacIIUpeHue ONbITa JIeITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1)maTpuoTH4ecKOro BOCIIMTAHUSA

LIEHHOCTHOTO OTHOLIEHHSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HayyHOMY HACJIEIUI0, TOHUMAaHUS 3HAa4YEeHUs
XUMHYECKOW HAYKH B JXU3HU COBPEMEHHOTO O0IECTBa, COCOOHOCTH BIIAAETH JOCTOBEPHOW WMH(pOpMamMel O MEepeIOBBIX TOCTHKEHUSX U
OTKPBITUSAX MUPOBOW U OTEUECTBEHHOM XMMHUHU, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpPaA U OOLIECTBA;

2)rpasKaaHCKOro BOCIIUTAHUS:

IIPEJCTABICHUS O COLMATIbHBIX HOPMaX M MPaBUIIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH
B OOIIECTBEHHO TIOJE3HOM, y4eOHO-MCCIEAOBATENBCKOM, TBOPUYECKOW M JAPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3zHOU
COBMECTHOM JESATEIbHOCTH NpPU BBINOJHEHUM Y4YEOHBIX, MO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUM XMMUYECKUX SKCHEPUMEHTOB, CO3/IaHUU
y‘-IG6HBIX IMPOCKTOB, CTPEMIICHHUA K B3aMMOIIOHMMAHWIO WU B3aMMOIIOMOIIX B ITPOLECCE ITOU y‘~I€6HOI71 ACATCIIBHOCTH, TOTOBHOCTH OILICHHUBATh
CBOE MOBEJICHNE U NTOCTYIIKA CBOMX TOBAPUIIEH C IO3UIMM HPABCTBEHHBIX U NIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMA MOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'0 MO3HAHMS!

MHUPOBO33PEHUYECKUE MIPEJICTABICHHS O BEILIECTBE U XMMHYECKON PEAKIIUHU, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU
N COCTaBJIAOIIHWE OCHOBY JIsI MOHHMMAaHUA CYHIHOCTH HaquOI\/JI KapTUHBI MHUpa, NPCACTABJIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA
IIPUPOJIBI, B3aUMOCBSI35IX YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IO3HAaBAaTCJIbHBIC MOTHBBI, HAITPABJICHHBIC Ha IMOJTYYCHHUE HOBBIX 3HAaHUU TI0 XUMHU, H€O6XO}II/IMBI€ JJIsA 00BICHEHHS Ha6J'IIO)Ia€MBIX
IPOIIECCOB U SIBJIICHUH, MMO3HABaTeIbHON, MH)OPMAIIMOHHON U YHUTATEIbCKOW KYJIbTYphl, B TOM YHCII€ HaBBIKOB CAMOCTOSITENILHONW padoThI ¢
y4eOHBIMU TEKCTAMU, CIIPABOYHOM TUTEPATYpPOil, JOCTYIMHBIMU TEXHUYECKUMH CPEACTBAMH HH(DOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyuYeHHI0 M IMO3HAHHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K CaMOOOpa30BaHHIO, MPOEKTHOH H
HCCJIEIOBATEIHCKOM 1eATEIbHOCTH, K 0CO3HAHHOMY BBIOOpPY HANPaBICHHOCTH U YPOBHS 00yueHUs B JalbHEHIIEM;

4)dopMupoBaHNs KyJIbTYPHI 310POBbS.

OCO3HaHHE IIEHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKHM Ha 3J0POBBIN 00pa3 *H3HU, OCO3ZHAHHE
NOCJEACTBUIM M HENPHUATHE BPEIHBIX MPUBBIUEK (YIOTPEOJICHHS ajKOToJis, HApKOTHKOB, KYypeHHs), HEOOXOIUMOCTH COOJIIOJCHHS MpaBUII
0€30MacHOCTH NP O0paLIEHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM JKU3HU;

5)TpynoBOro BoCnuTAHUA:



WHTEpPEC K NPAKTHUYECKOMY H3ydYeHUIO mnpodeccuii W Tpyda pa3iMdHOTO pOJAa, YBAXCHHE K TPYAy M pe3yibraraM TPYIOBOU
JIEATEILHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMEHCHHS MPEAMETHBIX 3HAHWH MO XMMHH, OCO3HAHHBIA BBIOOP MHIMBHAYAJIBHON TPACKTOPUHU
MPOJOIDKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHWMHHU, OOIIECTBCHHBIX HHTEPECOB M TOTPEOHOCTEH,
YCHEITHON MPoheCCHOHATBHOM JIEATEILHOCTH M PA3BUTUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTD aJIalITUPOBATHCS B MPOGECCHOHAIBHOM CpejIe;

6)3K0/10rM4eCKOr0 BOCIIUTAHUSA:

AKOJIOTUYECKH IIeJIeCO00pa3HOE OTHOIIEHUE K MPHUPOJAEC KaK MCTOYHHMKY >KHM3HM Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHHUS, MOHMMaHHUE
[IEHHOCTH 37I0POBOT0 M 0€30MacHOr0 00pas3a KU3HU, OTBETCTBEHHOE OTHOMIEHUE K COOCTBEHHOMY (PU3UYECKOMY M MICUXHUYECKOMY 3/I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOZICHUS TpaBUJI OE30I1aCHOTO TOBEACHHsS TpH pabOTe C BEIIECTBAMH, a TaK)KE€ B CHUTYaIUAX, YIPOXKAIOIIUX
370POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTH 3HAHUS, MOJydyaeMble MPU U3YYCHUH XUMHHU, JUTSI PEIICHUS 3a/1ad, CBS3aHHBIX C OKpY)Kalolleld MpUpoIHON
CpeIoi, JUIS TOBBIMICHUS YPOBHS JKOJOTHYECKOW KYJIBTYpPHI, OCO3HAHHS TIIIO0QJIBHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM H IMyTeH HX
pelIeHus MOCPECTBOM METOAOB XUMHUH, IKOJIOTUYECKOTO MBIIUICHUS, YMEHHs PYKOBOJICTBOBATHCS UM B IMO3HABATEIHHONU, KOMMYHUKATHBHON
Y COLIMAJIBHOM ITPaKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe MerarnpeMeTHBIX Pe3yabTaTOB BHIACISAIOT 3HAYUMBIC Ui (POPMHUPOBAHUS MHPOBO33PEHHS OOIIEHAYyUHbIE MOHATHS (3aKOH,
TEOpHsl, IPUHIUI, THIIOTE3a, (aKT, CUCTEMa, POIECC, IKCIIEPHUMEHT B JPYroe.), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX
mpeaMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMN M3 3TUX NpPeaMeToB (OPMHUPOBATH MPEACTABICHHE O LEJIOCTHOW HAy4YHOH KapTHHE MHpa, U
YHHUBEpCcalibHble Y4eOHblE JeHCTBUS (ITO3HABaTEJbHbIE, KOMMYHUKATUBHbBIE, PETyJISTUBHBIE), KOTOpblEe OOECHeunBalOT (OPMUPOBAHKE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY MJIaHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOM 1eATeIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornueckue aeMcTBUs:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUA HpI/I OCBOCHHNHN 3HaHHI>'II paCKpI)IBaTI) CMBICJI XUMHUYCCKUX HOHSITI/Iﬁ (BI)IJIGJ'ISITI)
WX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3AUMOCBSI3b C IPYTUMU MOHATUSMH ), HCTIOIH30BATh MOHATHUS A7 OOBSICHEHHSI OTACTbHBIX (haKTOB
nu 5[BJ'I€HI/II\/'I, BI>I6I/IpaTI> OCHOBAaHUA U KpI/ITCpI/II/I JJIsSL KJ'IaCCI/I(l)I/IKaHI/II/I XUMHNYCCKUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBJ'II/IBaTI) HpI/IIII/IHHO-
CJIEICTBEHHBIC CBS3H MEXIY OOBEKTaMU M3YyU€HUs, CTPOUTh JIOTHYECKHE pacCcykaeHus (MHAYKTUBHBIE, J€TyKTUBHEIC, [0 aHAJOTHH), AeNaTh
BBIBOJIbI U 3aKJIFOUYCHU S,

YMEHHE TPUMEHSATh B TpOIecCe IMO3HAHUS TMOHATUS (NMpPEeIMETHbIE U METalpelIMEeTHBIC), CUMBOJMYECKHE (3HAKOBBIE) MOJEIH,
I/ICHOJ’IBSyeMHe B XHUMMHHU, Hp606pa30BI)IBaTI) I_HI/IPOKO HpI/IMeHSIeMI)Ie B XUMHUU MOIACJIIBHBIC HpC}ICTaBHeHI/IH — XI/IMI/I‘-IGCKI/Iﬁ 3HAK (CI/IMBOJ’I
DJIEMEHTA), XUMHUYecKas (GopMylia M ypaBHEHHE XMMHUYECKOW PEaKkIuu — MpU PEUICHUH Yy4eOHO-MO3HABATENbHBIX 33Jla4, C Y4ETOM STHUX
MOJICIIBHBIX Hpe)lCTaBJ'IeHI/Iﬁ BBIABIIAITD U XapaKTepI/ISOBaTB CYHICCTBCHHI)IG HpI/ISHaKI/I I/ISYIIaeMBIX 06"I)eKTOB — XUMHYCCKHUX BCIICCTB H
XUMHUYECKHX PEeaKIUd, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEJACTBEHHBIE CBS3M W MPOTHBOPEUUS B HM3y4aeMbIX Ipolleccax H
SIBJICHUSX.

ba3oBble uccieaoBarejibCkue AecTBUS.



YMCHHC HUCIIOJIB30BaTh IMOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHHA, 4 TAKIKC B KAYCCTBC OCHOBBI JJISA (bOpMI/IpOBaHI/ISI
TUIIOTE3BI 10 IPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMbIX CYXKACHUH;

HpI/IO6peTeHI/IC OIIbITA 110 IJIAHUPOBAHUIO, OpraHru3allii U NPOBCACHUIO YYCHUYCCKUX 3KCIICPUMCHTOB, YMCHUC Ha6JIIOI[aTB 3a XO040M
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATE €r0 Pe3yibTar, (OPMYIUPOBaTh 00OOIIEHUS U BBIBOJBI IO Pe3yibTaTaM MPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pa6ora ¢ nundopmanmeii:

yMEHHUE BBIOMpATh, aHATH3UPOBATh M HMHTEPIPETUPOBATH WHPOPMALIMIO Pa3IMYHBIX BUAOB U (OPM MPEICTABICHHUSA, MOTyYaeMylo U3
pa3HbIX UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpPAaTypa XUMHUUYECKOI'O COIEPKaHUs, CIIPaBOYHbIE 110cOOUs, pecypchl IHTepHeTa), KpUTUUECKH
OLICHUBATh MMPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHATh Pa3InYHble METOABI U 3aIPOCHI IIPU MOUCKE U 0TOOpEe MHPOPMALIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX
JJIA  BBIITOJIHCHUS y‘IC6HI)IX W TII03HAaBAaTCJIBbHBIX 3aJad OHpGI{GJ’IéHHOI‘O THIIA, HpI/IO6p€T€HI/IG ompITa B 00JIaCTM HMCIIOJIL30BAHUS
UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJaJeHHE KYyJbTYpOH AaKTHBHOTO HCIOJIb30BAHUS pPa3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATCIIBHO BI)I6I/IpaTI> OINITUMAJILHYIO (1)0pMy IpeaACTaBJICHUA I/IH(l)OpMaHI/II/I U WIJIIOCTPHUPOBATH PCHIACMBIC 3ada4M HCECJIIOKHBIMU
cXeMaMH, AuarpaMMamiu, ApyruMu popmamu rpauki 1 UX KOMOMHAIUSAMY;

YMEHHE HCIIONB30BaTh W AaHAJIM3UPOBATH B TIPOILECCe YUEOHON M MCCIEeNOBATEIbCKOW JAEATEIIbHOCTH HH(OpPMAIMIO O BIUSHUH
IPOMBIIIJICHHOCTH, CEJILCKOTO X03IHCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKArOIel PUPOJIHON Cpebl.

KomMyHHKaTHBHbIE YHHBepcaJIbHble Y4eOHbIe JelicTBUA:

YMEHHUS 3a7aBaTh BOMNPOCHI (B XOJe Jauaiora M (MiaM) IJUCKYCCHM) IO CYLIECTBY OOCYXJIaeMOd TeMbl, (OpMyJIHnpoBaTh CBOU
MNpEaAIOXKCHUSA OTHOCUTCIBHO BBIITOJIHCHHUA HpeI[HO)KeHHOfI 3ada4u,

YMEHUS TPEACTaBIATh MOJY4YEHHbIE pPE3ylbTaThl MO3HABATENbHOM JEATETbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; JeJaTh
MPE3CHTALMIO PE3YJIbTATOB BBIMOJIHEHHUS] XMMHUYECKOTO SKCIIEPUMEHTa (J1aOOpaTOpPHOIO OIbITA, JIAOOpaTOPHOW pabOThI MO HCCIIEJOBAHUIO
CBOWCTB BEILIECTB, yUeOHOT0 MPOEKTA);

yMEHHUS Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIILHOW M HCCIIEIOBATEIHCKON NIEATEIHHOCTH TPH
pELICHUH BO3HUKAIOIIMX MPoOIeM Ha OCHOBE yuéTa OOLIMX HHTEPECOB U COTTIACOBAaHUS MO3ULUH (00CyKAeHUs, 0OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBI», KOOpJMHALIMS COBMECTHBIX JEUCTBUH, ONIpe/ie]IeHHEe KPUTEPHUEB 10 OLIEHKE KaueCTBa BHINOJIHEHHOM paboThl U ApYyTHUE).

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHA:

YMEHHE CaMOCTOSTEIBHO ONPENEeNSTh IETH ACATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBISTh, KOHTPOJIMPOBATh W TMPH HEOOXOTUMOCTH
KOPPEKTHPOBATh CBOIO JIESITEIbHOCTb, BBIOMpaTh HambOosnee 3((eKTUBHBIE CIMOCOOBI pEHIeHUs YYeOHbIX M I03HABaTEIbHBIX 3ajad,
CaMOCTOATCIIBHO COCTAaBJIATh HJIM KOPPEKTHUPOBATH HpG,HJ'IO)KGHHBIfI AJIrOpUTM )IeﬁCTBI/Iﬁ IIPpU BBIITOJIHCHUU SaHaHI/II\/’I C y‘IéTOM MOJIYUCHUA
HOBBIX 3HaHMH 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIMX, OLIEHWBATh COOTBETCTBUE IOJIyYEHHOTO pe3yibTaTa 3asBICHHOW 1INy,
YMCHUE UCITIOJIB30BAaTh U aHAJIM3UPOBATh KOHTCKCTHI, IIPEJIaraCMbIC B YCJIOBUU SajlaHI/II\/'I.



INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COAEP)KAaHUS, YCTAHOBJICHHOTO JAaHHOW pabdoueil mporpaMmoi,
BBIJICJIAIOT: OCBOCHHbIE OOYYarOIIMMUCS Hay4dHble 3HAHMs, YMEHHUS M CHOCOOBI JAEHCTBUM, crneuupuyeckue A NpeIMeTHOH obiactu
«XUMUAY, BUABI ACATEIBHOCTH IO MOJTYYEHUIO0 HOBOTO 3HAHMSI, €0 HHTEPIpPETalud, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUECOHBIX
Y HOBBIX CUTYaLlHsIX.

K konmy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3yiIbTaThl HA 0a30BOM ypoBHE OyIyT OTpakaTh COPMHPOBAHHOCTH y OOyYarOMIUXCS
YMEHHUI:

® DACKpbIBaThb CMBICI OCHOBHBIX XMMHYECKHMX IIOHSATHI: aTOM, MOJIEKYJa, XUMHYECKMH 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXHOE
BEIIIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJHAs), BAJIGHTHOCTb, OTHOCUTENIbHAS aTOMHAsi U MOJEKYJIsIpHas Macca, KOJIMYECTBO BEIECTBaA,
MOJIb, MOJISIDHAs Macca, MaccoBas JOJs XHMHUYECKOTO 3JIEMEHTAa B COCIMHEHUH, MOJISIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUUECKas peakLus, KIacCU(pUKAIMs PEeaKkMii: peakliui COeAMHEHUS, PEaKIMU Pa3JIoKeHUs,
peaKIy 3aMelIeH s, peakiud 0OMeHa, 9K30- M IHIOTEPMHUYECKHE PEaKLUH, TeIUIOBOH (PPEKT peakiuH, sIpo aToMa, IEKTPOHHBIA CION
aToma, aToOMHasi opOuTallb, paAuyC aTOMa, XUMHUYECKasi CBs3b, MOJISpHAs U HEMOJsipHas KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHUOH,
AQHUOH, PACTBOP, MaccoBas J10Jis BellecTBa (IIPOLIEHTHAs! KOHLIEHTpalKsl) B pacTBOPE;

® JIUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX IOHATHM M NPUMEHATH 3TH IOHATHUS IPU ONUCAHUM BEIIECTB M HX
MIPEBPAILICHU;

® JCMOJb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (DOPMYJI BEILIECTB M YPABHEHUM XUMHUECKHUX PEaKIIHii;

® OMpeAeNnsaTh BaJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COETUHEHUSX, CTEIIEHb OKMCIEHUS DJIEMEHTOB B OMHAPHBIX COECTUHEHMSIX,
MPUHAJJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY Kjaccy COeIMHEHUM mo QopmyiaMm, BUJ XHMHUYECKOW CBSI3W (KOBaJ€HTHas U HMOHHAas) B
HEOPraHUYECKUX COEAVHEHUSX;

e packpeiBaTh cMmblca [lepuogmueckoro 3akona [[. M. MenpaeneeBa: 1eMOHCTpUPOBAaTh IMOHMMAHHME NEPUOJNYECKON 3aBUCUMOCTH
CBOMCTB XMMHMUYECKHX AJIEMEHTOB OT UX MojoxeHus B [lepnonnueckoil cucreme, 3aKkOHOB COXPaHEHUSI MACChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOrazipo;

e ONUCHIBATH M XapakTepus3oBaTh TabnuuHyro @opmy [leproguueckoil CHUCTEMBI XMMHYECKHMX JJIEMEHTOB: pa3jinyaTh IMOHSATHS
«rnaBHas noArpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpynmna)», Mansie u 60JbIINE EPUOBI, COOTHOCUTH 0003HAYEHHS, KOTOPbIE
umerotca B Tabiuue «llepuoanyeckas cuctema xuMmudeckux snemenToB [I. M. MenzaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS
aTOMOB XMMHMUYECKHX JIEMEHTOB (COCTaB U 3apsij Aapa, o0liee YUCIIO 3JEKTPOHOB U paclpeIeIeHUe UX M0 3JIEKTPOHHBIM CIIOM);

® KJIACCU(PHUIMPOBATH XMMUYECKHE JIEMEHTHI, HEOPraHMUECKUE BEIIeCTBA, XUMUYECKUE PEaKLUH (10 YHCIY U COCTaBY yYacTBYIOIIUX
B PEAKLMU BEIIECTB, MO TEMJIOBOMY 3P PeKTy);

® XapakTepHu30BaTh (ONMHUCHIBATh) OOIIME XMMUYECKUE CBOMCTBA BEUIECTB Pa3jIMUYHBIX KJIACCOB, MOATBEP)KJas ONMUCAaHUE MPUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOLMX XUMUYECKUX PEAKLINII;

® [IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT MX KAu€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH IPOTEKAHUS XMMHUYECKUX
MPEBpAIeHUH B pa3IMYHbIX YCIOBUSIX;



® BBLIUMCISITH OTHOCHTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYEO MAacChl BEUIECTB, MACCOBYIO JOJI0 XMMHYECKOTO AJIEMEHTa 1Mo (opMylie
COCIMHEHUSI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOAMUTH PACUYETHI MO0 YPABHEHHUIO XUMUYECKON PEaKIuH;

® TPHUMEHATH OCHOBHBIC OIEpPAIlMH MBICIUTEIBHON JEATCILHOCTH — aHAM3 M CHHTE3, CpaBHEHHE, 0000IIeHNE, CHCTeMAaTU3aInIo,
KJIACCU(UKALIMIO, BBISIBJICHUE NMPUYUHHO--CIICICTBEHHBIX CBSI3€H — JJI U3YYEHHUs CBOWCTB BEUIECTB M XUMHYECKHX PEaKIIHA, €CTECTBEHHO-
HAYYHbIC METO/Ibl TIO3HAHUS — HAOJFOICHUE, U3MEPEHUE, MOJICIIMPOBAHKE, IKCTICPUMEHT (pealbHBIA M MBICJICHHBIH );

e CJIEIOBATh MPaBHUJIAM IOJB30BAHUS XUMHUYECKOW IMOCYIOW M JTaOOpaTOPHBIM OOOpYIOBAaHUEM, a TAKXKE MpaBuUiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSAMHU [0 BBIMOJTHCHHUIO JTAOOPATOPHBIX XUMHYECKHX OIBITOB MO TOJXYYCHHI) M COOMpaHUIO
ra3o00pa3HbIX BEHIECTB (BOIOPOJAa M KUCIOPO/a), TPUTOTOBICHHIO PACTBOPOB C OMpPECIEHHON MacCOBOW J0Jel pacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATH U MTPOBOJMTH XUMHUYECKHE SKCIIEPUMEHTEHI 110 PACIIO3HABAHUIO PACTBOPOB MIEIOYEH U KHCIOT C IOMOIIBIO MHAUKATOPOB (JIAKMYC,
dbeHondranen, METUIOPAaHK U IPYTHE).

K koH1y oOyuenus B 9 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypoBHE OyIyT OTpakaTh COPMHPOBAHHOCTH y OOyYaroIIUXCs
YMEHHMN:

® DACKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKUX IOHATHM: XUMHUYECKHI 3JEMEHT, aTOM, MOJIEKYJld, MOH, KaTHMOH, aHWOH, IPOCTOE
BELIECTBO, CJIOKHOE BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHMCIEHHS, XMMHUYECKass PEaKUus, XUMUYECKas CBS3b,
TEIIIOBOH 3¢ (EKT peakuuu, MOJb, MOJIIPHBIN 00BEM, pacTBOp, IEKTPOJIUTHI, HEAICKTPOIMUTHI, ICKTPOIUTHYECKAs TUCCOLNAINS, PEaKIUN
HMOHHOr0 0OMeHa, KaTaJln3aTop, XUMHUUECKOe PaBHOBECHE, 00OpaTUMbIE U HEOOpaTUMbIE peaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINY,
OKHCIIUTEb, BOCCTAHOBUTENIb, OKHUCIEHHE M BOCCTAaHOBJICHUE, aUIOTPONUs, aM(pOTEPHOCTb, XUMHYECKash CBs3b (KOBAJICHTHAs, HOHHas,
METAJIJINYECKAsl), KpUCTAJUIMYECKasl pEIIETKA, KOPpPO3Us METaJUIOB, CIUIABBI, CKOPOCTb XMMHYECKOW PpEaKLHMH, MPENEIbHO IOIyCTUMAs
koHueHrpauus [1/IK Bemecrsa;

® MJUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHMYECKUX IOHATHM M INPUMEHATH OTHU IOHATUSA IIPU OINHUCAHUM BEIIECTB U HX
[IPEBPAILCHU;

® JCMOJb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIECHUS (DOPMYJI BEILIECTB M YPABHEHUM XUMHUUECKHUX PEaKIIMii;

® OIpEeAEIATh BAJICHTHOCTh U CTENEHb OKHMCIEHUS XMMHUYECKHMX DJIEMEHTOB B COCAMHEHMSAX PA3IMYHOIO COCTaBa, NMPUHAMIECKHOCTH
BEIIECTB K ONpEeACNEHHOMY KIacCy COEQUHEHUH 1o QopMmynaMm, BHJI XUMHUYECKOW CBA3M (KOBAJIEGHTHAs, WOHHAs, MeETaJuIM4yeckas) B
HEOPraHMYECKUX COEIMHEHUSX, 3aps] MOHA [0 XMMHUYECKOH (opMyIie, XapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COETUHEHUH,
THII KPUCTAIUITMYECKON peIETKA KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMbica Ilepumonmueckoro 3akona JI. M. MengeneeBa M I€MOHCTPUPOBATH €ro IIOHMMAHME: OIMUCBHIBATL U
XapakTepusoBaTh TaOMUuHyr0 (opmy I[leproanueckoil cucTeMbl XMMUYECKHX 3J€MEHTOB: pa3jindyaTh IHOHATHS «TjaBHas noxarpymma (A-
rpymmna)» u «noboyHas noarpymnmna (b-rpynmna)y», Mansie u 60bI1IHE TIEPHOABI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IEPUOINUECKOI
TaOJMIe, C YUCIOBBIMU XapaKTEPUCTHUKAMM CTPOEHHUS aTOMOB XMMMUYECKHX 3JEMEHTOB (COCTaB M 3apsl spa, oOllee YUCIO IEKTPOHOB U
pacripesielieHie UX M0 DJIEKTPOHHBIM CIOSM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB SJIEMEHTOB M MX COEJAMHEHHH B
Ipejesiax MajblX IEPUOOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



o KﬂaCCH(bHHHpOBaTB XUMHNYCCKHUEC DJICMCHTHI, HeOpI‘aHI/I‘-IeCKI/Ie BEIICCTBA, XUMHYCCKHEC peaKI_II/II/I (HO ‘II/ICJIy nu COCTaBy y‘{aCTBYIOH_II/IX
B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3P (DEKTY, 110 U3MEHEHHIO CTENEHEH OKHUCICHUS XUMUYECKUX JIEMEHTOB);

o xapaKTepnsoBaTL (OHI/ICLIBaTL) OGH.II/IG 158 CHCI_[I/I(i)I/I‘ICCKI/Ie XUMHUYCCKUEC CBOﬁCTBa HpOCTbIX N CJIIOKHBIX BCIICCTB, HOI[TBep)KIIaH
OIINCaHUue HpI/IMepaMI/I MOHGKYHHPHLIX 1 MOHHBIX ypaBHeHI/Iﬁ COOTBGTCTByIOH_II/IX XUMHUYCCKUX peaKum”I;

® COCTaBJISATh YPABHEHUS JICKTPOJIUTUYECKON AUCCOIMALIMM KUCIIOT, IEI0YEH U COJIEH, MOJHbIE U COKPAIIEHHBIE YPABHEHUS PEAKIIN
HOHHOTO OOMEHA, ypaBHEHUS PEaKIIUi, TOATBEPIKIAIONINX CYIIECTBOBAHUE T€HETUYCCKOMN CBSA3M MEXKITY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

® pacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIUMN IMOCPEICTBOM COCTABJIEHUS SJECKTPOHHOrO OajiaHca 3THX
peaKkuuii;

® [IPOTHO3UPOBATH CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT UX CTPOCHHMS, BO3MOXKHOCTHU MPOTEKAHUS XUMHUYECKUX IMPEBpAIICHUN B
Pa3IMYHBIX YCIIOBUSX;

® BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO0 XMMHUUYECKOTO 3JIEMEHTa 1o (opmyre
COEMHEHMS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJNUTH PACUETHI 110 YPABHEHUIO XUMHUYECKON PEAKIIUY;

e coOnroAaTh MpaBWia IOJNH30BAHHUS XMMHUYECKOW MOCynoi M JabopaTopHbIM 000OpyAOBaHHEM, a TaKXkKe MpaBuia OOpaleHUs C
BC€IIECCTBAMM B COOTBCTCTBUU C I/IHCprKI_II/ISIMI/I II0 BBIIIOJIHCHHUIO JIaGOpaTOPHI)IX XUMHUYCCKUX OIIBITOB IIO HOJIyquI/IIO u CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ras3a);

L] HpOBOI[I/ITI) peaKHI/II/I, HOI{TBep)KI[aIOIIII/Ie K&‘ICCTBCHHI)If/'I COCTaB pa:manmx BCIICCTB: paCHOSHaBaTB OIIBITHBIM HyTeM XJIOpI/II[-,
Opomuna-, wommna-, kapOonar-, ¢ocdar-, cuimkar-, cyiab(ar-, THIAPOKCHI-WOHBI, KATHOHBI aMMOHHUS M HWOHBI HW3YyYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

® [IPUMEHATH OCHOBHBIC OIEpAIlMH MBICTUTEIHHOM JESITEIIbHOCTH — aHAJIM3 U CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHCTEeMaTH3alUIo,
BBIABJIICHHUC HpI/IIII/IHHO-CJ'[e)ICTBeHHBIX CB$[3GI71 — HJIA H3y‘I€HI/I$I CBOI\/JICTB BCIICCTB U XUMHUUYCCKUX peaKHHfI, GCT€CTB€HHO-HayT~IHI>I€ METOAbI
MO3HAHUS — HAOIIOIEHUE, U3MEPEHUE, MOACITUPOBAHNE, DKCIIEPUMEHT (pEabHBIN 1 MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoangecTBo 4acoB DJIeKTPOHHbIE OcHOBHBIE BU/BI 1eSITEIHLHOCTH 00Y4aI0IIUXCS
Ne HaumenoBanue K = (undpoBbIe)
H/-H Pa31EI0B M TEM Beer e . 00 aEOBaTeJ]beIe
NpOrpaMMbI o JbHBbIE YeCcKHe P
padoTsl | padoThl | PeCypChI

Paznen 1.IlepBoHayajibHble XUMHYECKHE OHATHS
PackpbiBaTh CMBICIT H3y4aeMbIX TOHATHI.
PackpbIBaTh posib XUMUU B IPUPOJIE U )KU3HU YEJIOBEKA, €€ CBS3b C
JpYTrUMH HayKaMU.
PaznuuaTe yucThIE BelleCTBA U CMECH; OJHOPOJHBIE U HEOJHOPOAHBIE
CMECH.

bubmuorexa LIOK

XUMUSI —
BakHasg 00/1aCTh
€CTECTBO3HAHUS U

https://m.edsoo.ru/7f41

837c

POIII 8 xnacc
https://resh.edu.ru/subj
ect/29/8/

Paznmnyate hu3uyeckue u XUMHYECKUE SBICHUS.

CrnenoBaTh alropuTMaM HCIOJIB30BAHUS KCIIEPUMEHTAIBHBIX METOI0B —
HaOIIO/IEHUS U SKCIIEPUMEHTA.

HabmomaTh 1 onuchIBaTh OOBEKTHI P MMPOBECHUH JEMOHCTPAIIUH 1
71a00PaTOPHBIX OMBITOB IO U3YYCHHUIO (PU3NIESCKUX CBOWCTB BEILECTB,

11 . 5 2 CIOoCO0O0B pa3IeICHUs] CMECEH BEIIECTB.
MIPaKTHYECKOM MDOIII 8§ knace . N
) . [IpoBoaHNTE XUMHYECKUIT IKCTIEPUMEHT TIPH Pa3/Ie]ICHUN cMecei (Ha
IEATEIIBHOCTH https://uchebnik.mos.r N
- — [IpUMEpPE OUYHMCTKU TTOBAPEHHOMN COJIM) B XOJIe
YyeJoBeKa u/catalogue?aliases=le N
: NpaKTUIeCKoi padoTsl Ne 2.
sson_template,video | . .
p - CrnenoBaTh mpaBUIIaM MOJIB30BaHMS XUMHUECKOM IMTOCYI0N 1
esson.video&subject _p J1a00pPaTOPHBIM 00OPYIOBAHUEM, a TAKXKE IIpaBWIaM OOpallleHus C
rogram_ids=31937343 paTop py ’ p patt
XUMHUECKUMH BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUEH MTPU
BBITTOJTHEHUU TIPAKTUYECKOH padoThl Ne 1.
BricTpanBaTh pa3BépHYTHIE MMCHMEHHBIE M YCTHBIE OTBETHI C OTIOPOH Ha
UHGOPMAITHIO M3 YUCOHUKA M CIIPABOYHBIX MAaTEPUAJIOB, PAMOTHO
HCMOJIb30BATh U3yUECHHBIN MOHSITUIHBIN anmnapaTr Kypca XuMuu
bubmmorexa LIOK Onpenenars NpU3HAKA XUMHYECKUX PEAKIUH, yCIOBHS UX MPOTEKAHUSI.
https://m.eds00.ru/7f41 | OOBACHITH CYIIHOCTh (PU3MUCCKUX M XUMHUYCCKUX SBICHHUH C TOUKH
BemecTtBa u 837¢c 3pEHUs] aTOMHO-MOJICKYJISIPHOTO YUCHHS.
1.2 XUMHUYECKHE 15 1 POIII 8 xmace KiraccudummpoBats XuMHUIeCKUE peakuu (110 YUCTy U COCTaBy
peaxiyn https://resh.edu.ru/subj | pearupyromux u 06pa3yrOIINXCs BEIIECTB).

ect/29/8/
MBI 8 knacc

CocTaBniaTh (l)OpMyJ'H:I 6I/IHapHBIX BCHICCTB IO BAJICHTHOCTHU U OIPEACIATH
BaJICHTHOCTD I10 Q)opMynaM BCIICCTB
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esson,video&subject p
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PaccraBnath k03 (HUIIHEHTH! B ypaBHEHUAX XUMUYECKUX PEaKLIUH.
Habmtonate 1 onuceiBaTh 00BEKTHI IPH MPOBEACHUN IEMOHCTPAIUN 1
71a00paTOPHBIX OITHITOB.

[IpoBoauTh BeIYMCIEHUS IO POPMYTIaM XUMUYECKUX COCAUMHEHUH U
YpaBHEHUSIM XUMHUYECKHUX peaKLnil.

[IpuMeHsTh eCTeCTBEHHO- HayYHbIE METObI IIO3HAHMS (B TOM YHUCIIE
Ha0JI0IeHUEe, MOAETIHPOBAaHHE, FKCIIEPUMEHT U OCHOBHBIE OIEPaLuU
MBICIIUTENEHON ACATENLHOCTH (CpaBHEHHE, KTacCU(pHUKAaIs)
BricTpanBaTh pa3BEpHYThHIE MUCBMEHHBIE M YCTHBIE OTBETHI C OIIOPON Ha
nHGOPMALIMIO U3 yUeOHUKA U CIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
UCII0JIB30BaTh U3yYEHHBIN OHATHHHBIN annapar Kypca XUMHAH

Hroro no pazneny

20

Paznen 2.BakHeiilue npeAcTABUTEIH HEOPTAHUYECKHX BeleCTB

bubmuorexa LIOK
https://m.edsoo.ru/7f41

837c
PDIII 8 xnacc
https://resh.edu.ru/subj

Hcronp30BaTh XUMHYIECKYIO CHMBOJIMKY TSI COCTAaBICHUS (OPMYIT
BEILIECTB, MOJICKYJISIPHBIX YPaBHEHUI XUMHUECKHUX PEAKIHi ¢ y9acTHEM
KUCIIOPOJa.

XapakTepru3oBaTh (ONHUCHIBATh) COCTaB BO3AyXa, pU3ndeckue 1
XMMHYECKHE CBOWCTBA KMCIOPO/a, CIIOCOOBI €r0 MOTy4eHH s, TPUMEHEHHE
Y 3Ha4YEHHE B NIPUPOJIE U KU3HU YEIIOBEKA.

CpaBHUBATh PEAKIIMU TOPEHHUS K MEITICHHOTO OKHCIICHUSI.

OOBACHSTH CYIIHOCTh 3KOJIOTHIECKUX TPOOIIeM, CBA3aHHBIX C

Bozmyx. 3arpsi3HEHUEM BO3/yXa.
ect/29/8/ o
21 Kucnopog. 6 MO 8 K1ace CrnenoBaTh npaBuiiaM 0€30I1aCHOM PabOTHI B 1TaOOPAaTOPUH MPHU
' [NousiTre 06 . UCIIOJIb30BaHUN XUMHUYECKOH MOCYIbI U 000PY/I0BaHMUS, a TAKKE
OKCHJIaxX https://uchebnik.mos.r IIpaBUIIaM OOPAIIEHHUS C TO qumﬁ[ BemeCngI\i[H ’
u/catalogue?aliases=le | "P p p '
sson_template,video | [TmaHupoBaTh M OCYIIECTBISATh HA MPAKTHKE XUMHUYECKHE IKCTIEPUMEHTEI,
- " NPOBOMTH HAOIIOJICHUS, IENIaTh BBHIBOABI IO PE3yJIbTaTaM 3KCIIEPUMEHTa
esson,video&subject_p an 1| HOBGI[GHI/II/I nlzll60 a’Tf)[ HBIX OHLITgB 1781} paKTqueCKOﬁ aGOTEI
rogram_ids=31937343 | 1P" P paTop > 1P P '
BrrunciaTh KoMM4ecTBO BelIecTBa, 00bEM rasa 1o gopmysam.
Y4acTBOBaTh B COBMECTHOM paboTe B rpyIIIe.
BricTpanBaTh pa3BépHYTHIC MMCHMEHHBIE M YCTHBIE OTBETHI C OTIOPOH Ha
rH(pOpMAaIUIO U3 Y4eOHUKA U CIIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
HCIIONIB30BaTh U3YUYECHHBIN NOHITUMHBIN annapar Kypca XUMHAA
Bognopona.Ilonstu Bubimmoreka [IOK PackpriBaTh cMBICT H3y4aeMbIX OHATUN M IPUMEHSTH 3TH NOHATHUS IIPU
2.2 € 0 KACJIOTax U 8 https://m.edso0.ru/7f41 | onrcaHwy CBOMCTB BEIIECTB U MX MPEBPAIIECHHIH.

COJIAIX

837c

XapakTepu3oBaTh (ONHMCHIBaTh) (U3NUECKUE U XUMHUYECKHE CBOWCTBA
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BOJIOPO/Ia, CIIOCOOBI €T0 MOJIy4YEeHUs], IPUMEHEHUE.

CoOupats nprbOp U1 NOMyueHHus Boopoa. Mcrnons30BaTe XUMHUECKYIO
CHMBOJIHKY

JUTSL COCTaBIICHUS (DOPMYJT BEIIECTB, MOJICKYIISIPHBIX YpaBHEHHI
XUMUYECKHX PEaKLUH ¢ ydacTueM BOI0opoa. BuucsITe MOISpHYIO
Maccy BEIeCTB; KOJIMYECTBO BEIIECTBA, 00BEM Tra3a, MacCy BELIECTBA;
[TpoBoxUTH PacUETHI O YpaBHEHUSIM XUMUIECKUX PEAKIUH: KOJIHMIECTBA,
00BbE&Ma, Macchl BEIECTBA [0 U3BECTHOMY KOJIMUYECTBY, 00bEMY, Macce
peareHTOB WM MPOLYKTOB PEAKIIHH.

CrnemoBaTh mpaBuiIaM 0€30I1aCHOM PadOTHI B 1aOOPaTOPUH PU
UCIIOJIb30BaHUN XUMHUYECKOH MOCYABI U 000PYI0BaHMUS, a TAKKE
npaBuiIaM 0OpallleHHs C TOPIOYUMHU BEIIECTBAMU B OBITY.

[TnanrpoBaTh U OCYIIECTBIATH HA IPAKTUKE XUMHYECKUE IKCTIEPUMEHTEHI,
MIPOBOUTH HAOIIOACHHS, IETaTh BHIBOIBI IO Pe3yIIbTaTaM SKCIIEPUMEHTA.
VY4acTBOBaTh B COBMECTHOH paboTe B Ipyrmiie

Bopaa. PacTBopsbl.

bubmunorexa LIOK
https://m.edsoo.ru/7f41

837c

POIII 8 xmacce
https://resh.edu.ru/subj
ect/29/8/

PackppiBaTh CMBICT U3y4aeMbIX TOHATUN U IPUMEHSTH 3TH MOHATHUS TIPU
OIIMCaHUM CBOMCTB BEILECTB U UX NPEBpallcHU. XapakTepu30BaTh
(msnueckue u

XUMHUUYECKHE CBOWCTBA BOJIBI, €€ pOJIb KaK PACTBOPUTEIS B IPUPOJHBIX
IIPOLECCAX.

CocTaBIATh ypaBHEHHSI XUMUUECKUX PEAKIUI C y4aCTHEM BOJBI.
OOBACHSTH CYIIHOCTB 3KOJIOTHYECKUX IPOOIIeM, CBA3aHHBIX C
3arpsi3HEHHEM TPUPOTHBIX BOJI, CITIOCOOBI OUUCTKH BOJIBI OT MPUMECEH,
MEpBI 110 OXPAHE BOJ OT 3arPsI3HECHUS.

[InanupoBaTh U OCYIECTBIATH HA MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,

2.3 [Monstue 06 5
OCHOBAMIAX MO 8 kiace MPOBOJNTH HAOIIOICHHS, JIEIaTh BHIBOJIBI 110 PE3YJIbTaTaM IKCIICPHUMEHTA
https://uchebnik.mos.r | npu npoBeaeHNH JTa0OPATOPHBIX OIBITOB U MPAKTUUECKOI PabOTHI.
u/catalogue?aliases=le | CrnemoBaTh npaBuiam 6e30macHOi paboThI B 1a0OPATOPUH TIPH
sson_template,video | | ucmons30BaHUN XUMUYIESCKOM MOCY/IBI U 000Dy TOBAHUSL.
esson,video&subject p | TIpoBOANTE BEIYKCIEHHS C TPUMEHEHUEM ITOHITHS «MaCcCOBast JTOJIS
rogram_ids=31937343 | BerecTBa B pacTBOpEN.
BeicTpanBaTh pa3BEpPHYTHIC MUCEMEHHBIE M YCTHBIE OTBETHI C OIIOPOi Ha
nHpopManuio n3 yueOHUKA U CIIPABOYHBIX MAaTEPUAIOB, IPAMOTHO
HCIIONb30BaTh NU3YUYECHHBIN NOHITUMHBIN annapar Kypca XUMHH
24 OcHOBHBIE 11 bubmmnorexa LIOK KnaccudunmpoBats n3ydaeMble BEIIECTBA [0 COCTABY M CBOMCTBAM.
KJIACChI https://m.edso00.ru/7f41 | CocraBusite (OpMYJIbI OKCHIOB, KUCIOT, OCHOBaHMUI, COJICH U HAa3bIBATh
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HEOPTaHUYECKUX 837c

COeTUHEHMH POIII 8 xnacc
https://resh.edu.ru/subj
ect/29/8/

MDOIII 8 knacc
https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937343

HX 110 MEXAYHapOAHON HOMEHKIATYype.

[Iporno3upoBaTh CBOICTBA BEIIECTB HA OCHOBE OOIINX XUMHUYECKUX
CBOWCTB M3YyY€HHBIX KJIACCOB/TPYIII BEIECTB, K KOTOPBIM OHH OTHOCSTCSI.
CocTaBiaTh MONEKYSIPHBIE YPABHEHHSI PEAKLINH, WITTFOCTPUPYIOLINX
XHUMUYECKHE CBOMCTBA M CIIOCOOBI OTYYEHHS BEIIECTB N3YUEHHBIX
KJIaCCOB/TPYIIL, a TAKXK€ MOATBEPKAAIOLINX ICHETUIECKYIO B3aUMOCBSI3b
MEXIy HAMH.

[Ipon3BOAUTH BEIYMCIEHNS IO YPABHEHUSAM XUMUUECKHUX peaklni.
[InanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MIPOBOJUTDH HAOMIOICHHUS, J1eJIaTh BHIBOBI 110 pe3yJIbTaTaM SKCIEPUMEHTa
IpY IPOBEJICHUU 1a00PATOPHBIX OMBITOB M MPAKTHUECKUX

pabot. CnenoBaTh mpaBuiam 0e30macHON paboThl B 1a00paTOpUH MPU
HCHOJIb30BAaHUH XUMHUYECKON MOCYABI U 000PYIOBaHHUS.

BeIcTpanBaTh pa3BEpHYTHIE MUCBMEHHBIE M YCTHBIE OTBETHI C ONIOPON HA
UHQOPMaIHIO U3 yuyeOHUKA U CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
UCIIOJIB30BaTh U3YYCHHBIN NOHATHHHBIN annapar Kypca XUMHH

Hroro mo pasneny 30

Pasnen 3.11epuonnyeckuii 3akon u [lepuoanyeckasi cucteMa XuMHYECKHX
3jemeHTOB /. . MenaeneeBa. CTpoenne aToMoB. XUMHYeCKasi CBSI3b.
OKHCINTETBHO-BOCCTAHOBHTEIbHbIE PEAKIIUH

bubmuorexa LIOK
https://m.edsoo.ru/7f41
Ilepnonuueckuit 837c
3a1<12) H 3 POIII 8 xiacc
Tepnonmieckas https://resh.edu.ru/subj
PHOI ect/29/8/
3.1 ;E(;;;iixnx 7 MBI 8 knacc
https://uchebnik.mos.r
anemenToB /[. 1. S
u/catalogue?aliases=le
Menneneena.

sson_template,video |
esson,video&subject p
rogram ids=31937343

Crpoenue aroma

PackpbIBaTh CMBICH IEPUOIUYECKOTO 3aKOHA.

OnwuceiBaTh cTpoeHne Tabmuibl «llepronnyeckas cucreMa XUMHUIECKAX
anemenToB JI.11. MenpaeneeBa.

MopenupoBaTh CTPOEHUE aTOMAa, SJHEPTETUUECKUX YPOBHEN U MIOypPOBHEN
IIPH TIOMOIIY PUCYHKOB, 3JIEKTPOHHBIX KOH(PUTYPALIUN U SIEKTPOHHO-
rpaduyeckux GhopmyJ.

[MosicusTh pU3MUECKUI CMBICIT TOPSAAKOBOTO HOMEPa, HOMEPOB MIEPUOIa U
CPYIIIbI 3JIEMEHTA.

XapakTepu30BaTh XUMUYECKUE DJIEMEHTHI MEPBHIX TPEX MEPUOIOB, KATHH,
KaJblUA U UX COEJMHEHUS 110 MOJI0KEeHUIo B [lepuoanyueckoit cucteme
J.N. Menneneera.

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKHX
3JIEMEHTOB (M3MEHEHHUE PanyCOB aTOMOB, JIEKTPOOTPHULIATEIbHOCTH,
BaJICHTHOCTH) ¥ MIX COEIMHEHUI B Mpe/ieax MaJIbIX TIEpHOJIOB H TJIABHBIX
MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

Y4acTBOBaTh B COBMECTHOM paboTe B IMape Wild TPpyIIe.

BricTpauBath pa3BEpHyThIE NUCHMEHHBIE M YCTHBIE OTBETHI C ONIOPOM Ha
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rH(OPMAITUIO U3 YI4eOHUKA U IPYTUX UCTOYHUKOB, B TOM YHCIIC
Hurepnera

Bubmmoreka [TOK PackpbIBaTh CMBICI H3y4aeMbIX ITOHATHIM.
https://m.edso0.ru/7f41 | OnpeaensTh BU XUMUYIESCKOH CBA3U B COCTUHECHUH.
837¢c MopenupoBarh CTPOSHHE MOJICKYJT TIPH MOMOIIN PHCYHKOB, MOJICIICH,
X MIecKas POII 8 knacc | DYMEKTPOHHBIX U CTPYKTYPHBIX dhopmy.
J— https://resh.edu.ru/subj | Mcmonp30BaTh XUMUYIECKYIO CHMBOJIMKY JIJIsl COCTaBJICHHS (HOpMyIT
ect/29/8/ BEIIIECTB, DIIEKTPOHHOTO OajlaHCa PEaKIIHiA.
3.2 OKUCIUTEILHO- 8 e —
BOCCTAHOBHTENLE MBHII 8 Kiace Ornpenensars cTeneHb OKUCICHHS aTOMOB XHMHYECKIX SMEMEHTOB 110
bie peakim https.//uchebnl_k.mos.r (bopMyaaM 1 COCTaBNIATh HOPMYJIbI OUHAPHBIX COSTUHEHHH 110 CTETICHU
u/catalogue?aliases=le | oxuciaeHUS AaTOMOB XUMHUYECKUX 3IIEMEHTOB.
sson_template,video | | Omnpeaensth OKHCINTETh U BOCCTAHOBUTENb. PaccTaBIsATh KOIDPHUITHSHTHI
esson,video&subject p | B cxemMax MPOCTHIX OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHH METOIOM
rogram_ids=31937343 | anekTpoHHOrO OamaHca.
Hrtoro o pasaeny 15 Hab:t01aTh XMMHUUYECKHE OTIBITHI TI0 IUIaHY, AHAJTH3UPOBATH U JICNIaTh
BEIBOJIBI.
UcnonszoBate UKT mist cozmanus Moaeneit, HoArOTOBKH MPE3CHTALINN,
OGoGwenue 1 BH6HIHOT6K3 LOK JIOKITA/IOB IO TEME.
CHCTEMATH3aIis 3HAHMI 3 https://m.edsoo.ru/7f41 BeicTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC U YCTHBIC OTBETHI C OMIOPOii Ha
a636 UH(POPMAITHIO U3 yUeOHUKA U APYTHX UCTOYHUKOB, B TOM YHCITE
WNHurepHeTa
OBIIEE KOJIMYECTBO
YACOB I10 68

[NPOT'PAMME
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ITOYPOYHOE INIJTAHUPOBAHUE

8 KJIACC
KoandyecTBO 9acoB
Ne Tema ypoka Beer Kontpo | IIpaktu DyeKTpOoHHBbIE HUPPOBBIE
n/n JbHBIE | YeCKHe o0pa3oBaTeJibHbIE pecypchl
0 padotbl | paGoThI
bu6nmoreka IJOK
https://m.edsoo.ru/ff0d210c
IIpenmer xumuu. Ponb xumuu B VYpok "[Ipeamer xumumu.
1 JKU3HU 4JejioBeKa. Tema u 1 BermtectBa 1 ux coiicrsa"
BEIIECTBA (POIII)
https://resh.edu.ru/subject/less
on/1521/start/
2 [ToHsaTHe 0 MeTO/1axX MO3HAHUS B 1 bubmuoteka LIOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Mpaktuueckas padbora Ne 1
, | e 1 L Eomoesiok
paTop P https://m.edsoo.ru/ff0d23dc
oOpaineHus ¢ 1a00paTOPHBIM
o0opyoBaHUEM»
bubmuoreka LIOK
https://m.edsoo.ru/ff0d26ca
Ypok "HucTele BemecTBa U
YucTele BENeCcTBa U CMECH.
4 CIOCOB! pasIeeHHs cyeceit 1 cMmecu. CriocoObl pas3aeiieHus!
P cmeceit" (POL)
https://resh.edu.ru/subject/less
on/1522/start/
[IpakTrnueckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha 1 1 Bubnuoreka [IOK
OpUMepe OYHUCTKH TTOBAPCHHON https://m.edsoo.ru/ff0d28c8
COJIH)»
bubmmoreka LIOK
https://m.edsoo.ru/ff0d2a6c
VYpoxk "ATOMBI, MOJIEKYJIBI U
noHbl. [IpocThie U crnoxHbIe
6 ATOMBI ¥ MOJIEKYJIBI 1 BelecTBa. XUMUUECKHE
DJICMCHTHI. 3HaKI/I XUMHUYCCKUX
anemenTo" (POL)
https://resh.edu.ru/subject/less
on/1486/start/
;| e e, 3| Bumorers 110K
T https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThie U CI10KHBIE BELMIECTBA 1 Bubmorexa HOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YUEHHUE 1 Bubmiorexa LIOK
YIAPHOC ¥ https://m.edso0.ru/ff0d2d50
bubmuoreka IIOK
https://m.edsoo.ru/ff0d2eae
3aKOH ITOCTOSTHCTBA COCTaBa "
BellecTB. XuMuueckas gopmyia Ypox "3aKOH N0CTOSHCTBA
10 ' ’ 1 COCTaBa BELIECTB.

BajentHocTbs aTOMOB
XUMHYECKHX DIIEMEHTOB

Xumuyeckue Gpopmybl.
OTHOCHTENbHAS aTOMHAS 1
MOJIEKYJISIpHAsI MacChI.
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MaccoBas 10JIs1 XUMHUYECKOTO
DJIEMEHTA B COEAUHECHHUU"
(POIII)
https://resh.edu.ru/subject/less
on/1487/start/

OTHOCHUTENbLHAsT aTOMHAs Macca.

11 OTHOCHUTENbHAS] MOJICKYJISIpHAS bubmorexa HOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10751 XUMUYECKOTO bubmuoreka IIOK
DIIEMEHTA B COENMHEHNH https://m.edsoo.ru/ff0d350c
bu6mmoreka IJOK
https://m.edsoo.ru/ff0d5230
Ypoxk "KonuyecTBo BeliecTsa.
13 KonuuectBo Bemecta. Moib. MonsipHas macca. MoJisipHbIA
Momnsipaast macca 00BEM raza. 3akon ABoraapo"
(POIII)
https://resh.edu.ru/subject/less
on/2063/start/
bubmuoreka LIOK
https://m.edsoo.ru/ff0d37fa
Ypoxk "®uznueckue u
XUMHUYCCKUEC SABJIICHUS.
14 duznyeckue 1 XUMUIECKHUE [Ipu3HaKy XUMHYECKHUX
SIBIICHHSI. XUMHYECKAs pEaAKLIMS peakuuil. YcioBus TeUEHUs U
BO3HUKHOBCHUA XUMHUYCCKUX
peaknuit" (POL)
https://resh.edu.ru/subject/less
on/1485/start/
15 IIpu3HaKy 1 yCIOBHS MPOTEKAHUS Bubmorexa [JOK
XUMHUYECKHUX PeaKIui https://m.edsoo.ru/ff0d3al6
bubmuoreka LIOK
https://m.edsoo.ru/ff0d3b88
VYpok "3akoH coxpaHEHHS
3aK0H COXPaHEHHS MacChl MacCHI BEIIeCTB. XUMUIECCKUE
16 BEIIECTB. XUMHUECKHE ypaBHenus. KoadummeHTs! B
ypaBHEHUS YpaBHEHUSX peakiuil. Tumbl
xuMudeckux peakuuit" (POL)
https://resh.edu.ru/subject/less
on/1519/start/
Briun HHUA KOJINYECCTBA, M. bl
17 BemeccTJ;fl o y[c));IBH:I:I/IHi/I, e bubsmorexa LHOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PeaKIuit
Knaccudukanus XuMu4Ieckux
18 peaknuii (COeTMHECHMUS, bubmuoreka LIOK
PasIoKEHsI, 3aMEIIEHNS, https://m.edsoo.ru/ff0d3f34
oOmeHa)
bubmuoreka IIOK
https://m.edsoo.ru/ff0d40c4
VYpok "Pacuértsl mo
M. B. JIoMOHOCOB — y4€HBII- YpPaBHEHUSIM XUMHUYECKUX
19 sHIMKIoneancT. O6o0IIeHne n peaxnuii. O000IIEeHNE 3HAHUH

CHUCTCMAaTHU3alusa 3HAHUH

I10 TEMC «HepBOHaLIaJ'ILHI:Ie
xumudeckre moasaTus" (POII)
https://resh.edu.ru/subject/less
on/2448/start/
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Kontponbnas padora Nel 1o

bubmunoreka IIOK

20 TeMe «BeIIeCTBA M XHMUECKHE https://m.edso0.ru/ff0d4290
peaxIum»
bubmuoreka IIOK
https://m.edsoo.ru/ff0d448e
VYpoxk "Kucnopon: nonyuenue,
Bosnyx — cmech rasos. Coctas ¢du3nUecKue 1 XUMHYECKHE
21 Bo3nyxa. Kucimopog — snemeHT u CBOMCTBA, IPUMEHEHHE.
mpoctoe BemecTBo. O30H Oxkcugst. KpyroBopot
kucnopona B npupoze” (POL)
https://resh.edu.ru/subject/less
on/2447/start/
bu6mmoreka IJOK
https://m.edsoo.ru/ff0d4614
dusnveckre 1 XUMUIECKHe "
. VYpoxk "O30H. AnoTponust
22 CBOHCTBA KHCIIOPOJA (peaKiuin kucnopona. CoctaB Bo3ayxa.
okucneHus, ropenne). [lonsarue "

06 OKCHIAX I'opernne" (POIII) _
https://resh.edu.ru/subject/less
on/2446/start/

CriocoObI MOTy4eHUs KHCI0pOoaa

23 B 1a00OpaToOpuu U bubmmorexa [IOK

OpOMBITIIIEHHOCTH. [IpuMeHeHune https://m.edsoo.ru/ff0d497a

KHCIIOpoia

TenmoBoi 3 hekT XUMUIeCKOn

peaKkuuun, MOHATUC O

24 TEPMOXHUMHUYECKOM YPaBHEHUH, EHGJI_HOTeKa HOK
ttps://m.edsoo.ru/ff0d4790
9K30- U DHIOTEPMUIECKHIX

peaKIusx

Tornmmso (HedTh, yroib 1 MeTaH). Bubnnorexa LOK

25 3arpsi3HeHe BO3/yXa, CII0COObI httos://m.ed IFf0ddca
PS://M.eds0oo0.ru caa
€ro IpeJ0TBpaIeHUs

[Mpaktudeckas padora Ne 3 o

2 teMme «[lomyuenue u cobupanue Bbubnuorexa LIOK

KHCIIOPO/Ia, U3yYCHHUE eTo https://m.edsoo.ru/ff0d4ae2

CBOMCTB»
bubmuoreka LIOK
https://m.edsoo.ru/ff0d4ddo
Ypok " Bonopon: HaxoxaeHue

Bomopon — amemMeHT u mpocToe B TIPUPO/IE, MOJTyYSHHE, €T

27 BemecTBo. HaxoxxaeHue B ($U3NYECKUE U XUMHYECKUE
pUpoe CBOMCTBa, MpUMEHEHHUE"
(PBII)
https://resh.edu.ru/subject/less
on/3119/start/
28 ?;z;tji?:s;;g:;ﬁmg;ﬁf;HeHHe bubmmorexa LOK
: https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
29 [MoHsATHE O KHCIOTAX H CONAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTyYeHHs BOAOPOIa B Bubnmoreka [{OK
nabopaTropuu https://m.edsoo.ru/ff0d4ddo
IIpakTudeckas pabora Ne 4 o
31 teme «[lonydeHue u cobupanue Bubnuoreka [IOK

BOJIOPOJIa, U3YUYCHHE €TO
CBOICTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Monspablii 00BEM Ta30B. 3aKOH

bubmunoreka IIOK

32 ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenus 006éMma,

33 KOJIMYECTBA BEIIECTBA ra3a Io ero bubmuoreka IIOK
U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIICCTBA WK 00BEMY
Breruncnenuns 006EMOB Ta30B 110

34 YPaBHEHUIO PEAKIIMH HA OCHOBE bubmuoreka LIOK
3aKO0HA 00BEMHBIX OTHOIIIEHHM https://m.edsoo.ru/ff0d5708
rasoB

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d587a
Ypoxk "Bona B npupoze u
CII0COORI €€
ouncTku. Pu3nyecKre u
DUBHICCKIC 1 XHMIICCKIC XHUMHUYECKHE CBOMCTBA BOJIBI.
35 CBOTCTBA BOLI [Tpumenenue Boawl. Boma —
pacTBopUTeb. PacTBOPEIL.
MaccoBas mos
pacTBOpEHHOTO BelecTBa"
(POIII)
https://resh.edu.ru/subject/less
on/2062/start/

36 CoctaB ocHoBanuii. [Tonstue 00 Bu6nuoreka IJOK
HHMKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBOpHTEIb.

37 Haceplmenanie 1 HeHaCHIIEHHBIE bubmuoreka IIOK
pacTBOpbl. MaccoBast 1015t https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
[Ipaktnueckas padora Ne 5 o

38 teMme «IIpuroroBnenre pacTBOpoB Bubmuorexa [JOK
C onpeaenéHHON MacCOBOil ToIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
Kontponbnas padota Ne2 mo BuGnnotexa LOK

39 Eexlz::KHCHOPOH‘ Bonopon. https://m.edsoo.ru/ff0d6342

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0d664e
OKcHIBI: COCTaB, Ypox "OKcubI:

40 KJIaCCU(UKAIVsI, HOMEHKIIATypa Kiaccuduianys,

’ HomeHkuatypa" (POLL)
https://resh.edu.ru/subject/less
on/2445/start/

Bu6mmoreka IJOK
TTostyeHHE U XUMHIECKHE https:/'/'m.edvsoo.ru/ff0d664e

41 CBOICTBA KHCJIOTHEIX, OCHOBHBIX Ypox "Coictsa, HonzlquHe’

1 aMm(pOTEPHBIX OKCUIOB npmvfeHeHne OKCHIIOB (P3LI)
https://resh.edu.ru/subject/less
on/2444/start/
bubmuoreka IIOK
https://m.edsoo.ru/ff0d67ca

42 OcCHOBaHHUSA: COCTaB, VYpok "OcHoBaHus:

KJaccu(uKalys, HOMEHKIIaTypa

KJaccuuKamms,
HOMEHKJIaTypa, oJrydeHue"
(PBII)



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://m.edsoo.ru/ff0d67ca

https://resh.edu.ru/subject/less
on/2442/start/

HOJ’Iy‘IeHI/IC U XUMHYCCKHC

bubmuoreka LIOK
https://m.edsoo.ru/ff0d67ca
VYpok "XuMHIecKrue CBOMCTBA

43 CBOICTBa OCHOBaHUIl ocHoBanuit" (POIL)
https://resh.edu.ru/subject/less
on/2443/start/
bubmuoreka IIOK
https://m.edsoo.ru/ffOdfee2

. Ypoxk "Kucnotst. CocTas.

Kwucaotsl: cocras,

a4 KiTaccu(uKaIys, HOMCHKIATypa Koaccuduiais.

’ yp Howmenxumarypa" (POL)
https://resh.edu.ru/subject/less
on/2055/start/
bubmuoreka LIOK
https://m.edsoo.ru/ffOdfee2

Ilony4yenue u xumudeckue Ypox HOHy%HI/\I,e "

45 CBONCTEA KHCIOT XUMHYECKHE CBOMCTBA
kucnot" (POILI)
https://resh.edu.ru/subject/less
on/3120/start/

Bu6nuoreka IJOK
https://m.edsoo0.ru/00ad9474
Ypoxk "Comu: cocrtas,

Comnu (cpegHue): HOMEHKIATypa,

46 CIIOCOOBI MOTy4eHUS, K1accHuKauus,

XUMUYECKHUE CBOMCTBA HOMEHIIATYPa, CHI0CO0b!
nonyuenus" (POL)
https://resh.edu.ru/subject/less
on/2054/start/

[Ipaktnueckas padota Ne 6.

| o e B 10K
https://m.edso0.ru/00ad9b7c

KJIACChl HEOPraHUYECKUX

COEIMHEHU I
bubmmoreka LIOK
https://m.edso0.ru/00ad9a50
VYpok "['eneTndeckas CBsI3b
MEX/Ty OCHOBHBIMH KJIACCAMHU

I'eneTnyeckas CBsI3b MEXKIY HEOPTaHUYECKUX COCTUHCHUN.

48 KJIaCCAMM HEOPTaHUYECKUX O060011IeHNE 3HAHMI 10 TEME

COeIMHEHHIH «OCHOBHBIE KITACChI
HEOPTaHHYECKUX
coenuHeHmi»" (POLL)
https://resh.edu.ru/subject/less
on/2440/start/

49 O00011IeHNE ¥ CUCTEMATH3aLIUs bubnuoreka [IOK

3HAHUI https://m.edsoo.ru/00ad9ch2

50 | rowe "Ocnomme wcen bumorexa LIOK

on https://m.edsoo.ru/00ad9ela

HEOPTaHWIECKUX COCTUHEHUI

IIepBrIe mONBITKH Bubmuoreka LIOK

51 KIaCCH(HUKAINN XUMHYECKHX https://m.edsoo.ru/00ad9ffa

aneMmeHToB. [loHATHE O rpymmax
CXOJHBIX IEMEHTOB

VYpok "Knaccuduxanus
XMMUYECKUX JIEMEHTOB.
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https://resh.edu.ru/subject/lesson/2443/start/
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https://m.edsoo.ru/00ad9b7c
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https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[TonsTHE O IPyIIIaX CXOMHBIX
aneMeHToB. [lepnoanueckuit
3aKOH W ITePHOINUCCKAS
tabmuma /. . Menneneena"
(PBII)
https://resh.edu.ru/subject/less
on/2053/start/

Tlepuonnueckuii 3aK0H U
Tlepuonuueckas cucrema

bu6nmoreka IJOK

52 XUMHUYeCKHX dmeMenToB [I. 1. https://m.edsoo.ru/00ada52c
Mengeneena
53 Ilepuost, TpyIIBL, TOATPYIIITEI bubmmoreia LHOK
’ ’ https://m.edsoo.ru/00ada52c
bubmuoreka LIOK
https://m.edsoo.ru/00ada342
Ypoxk "CtpoeHue aToMOB.
Crpoenue atomoB. CocTtaB

54 aTOMHBIX s1ep. V30Ol CocraB aTOMHBIX sIIIED.

’ Mzoromsr" (POIL)
https://resh.edu.ru/subject/less
on/2051/start/

CtpoeHue 31eKTpOHHBIX
55 000JI04€K aTOMOB DJIEMEHTOB bubnuoreka [IOK
IMepuoandeckoit cucremsr J1. 1. https://m.edsoo.ru/00ada6bc
Mengeneena
bubmoreka IIOK
https://m.edsoo.ru/00ada824
Ypoxk "U3mMeHeHne CBOMCTB
XapakTeprucTHKa XUMHUIECKOTO ATOMOB 3JICMCHTOB H
56 3JIEMEHTA TI0 €r0 MOJIOKEHUIO B 00pa30BaHHBIX UMU BEIIIECTB
Ilepuonnueckoii cucreme /1. Y. 10 TIEPUOAM U IpyIIIaM
MenneneeBa MEPUOINYECKON cUCTEMBI"
(PDIII)
https://resh.edu.ru/subject/less
on/2049/start/
3unauenue [leproauueckoro
57 3aKOHA JJIs1 Pa3BUTUS HAYKU U Bbubnuoreka LIOK
npaktuku. [I. 1. MenneneeB — https://m.edso0.ru/00ada96e
Y4€HBI, IEAATOT U I'PaXKIAHUH
bubmuoreka IIOK
https://m.edsoo.ru/00adaab8
Ypok
58 DIEeKTPOOTPULIATEIEHOCTh "D NEeKTPOOTPULATEIHHOCTD
aTOMOB XMMHYECKHX JJIEMECHTOB XUMHUYECKUX DJIEMEHTOB.
Nonnas cBszp" (POIL)
https://resh.edu.ru/subject/less
on/2439/start/

59 HMonnas xumuueckas cBs3b bubsmorexa LHOK
https://m.edsoo.ru/00adac34
bubmunoreka IIOK
https://m.edsoo.ru/00adaab8
Ypok "KoBanentnas

KoBanentHas nonspHas
60 XuUMHuecKas cBs3b. [lonspHas

XUMHUYCCKas CBA3b

n HeHOJI}IpHa}I KOBAJICHTHAA
ces3p" (POII)
https://resh.edu.ru/subject/less



https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
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https://resh.edu.ru/subject/lesson/2439/start/
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2048/start/

on/2048/start/

61 KoBanentHas HenossipHas 1 Bubnuoreka [IOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaah9
bu6mmoreka IJOK
https://m.edsoo.ru/00adae28
VYpok "BaneHTHOCTE U CTECTICHD
okucieHus. [IpaBuna
62 CreneHb OKHCIEHUS 1 OmpezeNieHus] CTeNeHel
OKHCJICHHS 3JIEMEHTOB"
(POIII)
https://resh.edu.ru/subject/less
on/3121/start/
bubmuoreka LIOK
https://m.edso0.ru/00adb076
Ypoxk "OKuCIUTENEHO-
OKHCIUTEIBHO- "
63 BOCCTAHOBHTCITBHBIC PEaKLIH 1 BOCCTAaHOBUTEJIbHBIC PEAKIINH
(PBII)
https://resh.edu.ru/subject/less
on/3122/start/
64 OKHCIIUTEN ¥ BOCCTAHOBUTEIIH 1 EESEIZ(EZZZSO?IS/O% db076
5 | rens cCrmoemme mmomt . bumotera LOK
‘ https://m.edsoo.ru/00adb486
XuMudecKkasl CBSI3b)
bubmuoreka IIOK
https://m.edsoo.ru/00adb33c
Ypok "l[loBTOpenue n
000011IEHKE IO TEME
66 0606H56Hm 11 CHeTeMaTH3attA 1 «Ctpoenue atoma. CTpoeHue
SHAHIH BeIeCTBA. XUMHUYECKast
cBa3b»" (POILI)
https://resh.edu.ru/subject/less
on/3093/start/
67 O00011IEHNE ¥ CUCTEMATH3ALUS 1 Bu6nuoreka IJOK
3HAHUU https://m.edsoo.ru/00ad9ch2
68 O00011IeHNE ¥ CUCTEMATH3ALIUSA 1 Bu6mmoreka IJOK
3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://m.edsoo.ru/00adb076
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TEMATHYECKOE INTAHUPOBAHHUE

9 KIIACC
KoanuecTBO 9acoB DJIeKTPOHHbIE OcHoOBHBIE BU/bI 1€ITEJILHOCTH 00YYAKOIIUXCS
HaunmMmenoBanue K = (undpoBbIe)
Ne n/m | pa3nenoB u TeM | Beer OHTpO PaKTh o6 aEOBaTeJ]beIe
NpOrpaMMbI o JIbHBIE YeCcKHe P
paboTbl | paGoThl | PeCypcChI
Pa3znen 1.BemecTBO M XUMHYeCKHE PeaKIIHU
Xa AKTCPU30BATH XUMHUUYCCKHUEC DJICMCHTHI IICPBBIX éX IICPUOJ0B
bubmuorexa LIOK P P p TPeX TICpHOOB,
] KaJIMsI M KaJIbLIMsI 110 UX nonoxeHuto B [lepuonnyeckoii cucreme /. U.
https://m.edsoo.ru/7
412636 Menneneena.
——— KnaccuduiupoBars 1 Ha3bIBaTh HEOPTaHUIECCKHUE BEIICCTBA
[ToBTOpEHue u PIHI 9 kmace M3YYEHHBIX KJIACCOB
https://resh.edu.ru/s ’ .
yrioyOnenne ubiect/29/9/ OnuceIBaTh 00IIKE XUMAYECKIE CBOMCTBA BEIIECTB PA3IMIHBIX
o | o
3HAHUHN KJIACCOB, ITIOATBECP2KAATH CBOUCTBA IIPpUMECpPAMH MOJICKYJISAPHBIX
11 OCHOBHBIX S 1 MOIII 9 knace aBHeH’I/Iﬁ fHleqei[KHx €Akl P b P
https://uchebnik.mo | 7P DCATIMH. _—
pasznenoB Kypca 8 - Onpenenarb BU XUMUYECKOU CBSI3U U THIT KPUCTAJUIMYECKON PEILIETKI
s.ru/catalogue?alias
KJlacca — BEIIECTBA.
es=lesson_template .
Video Iesson Video HpOFHOSI/IpOBaTI) CBOHCTBA BCUICCTB B 3aBUCUMOCTHU OT UX CTpOCHI/IH.
: ; ' BricTpauBath pa3BEpHYTHIE NUCBMEHHBIE U YCTHBIE OTBETHI C OTMIOPOU
&subject_program
|d5_31937343 Ha I/IH(I)OpMaIII/IIO n3 y‘-IGGHI/IKa nu cnpaBqumx MaTepI/IaJ'IOB, FpaMOTHO
- WCIIOJIb30BaTh U3YUYEHHbBIA MOHATUIHBIN anmnapaTr Kypca XuMUu
PaCK bIBATH CMBICJI U3YUACMBIX HOHHTI/Iﬁ U IIPUMCHATH 3TU ITOHATUA
Brbmuorexa [JOK opu (I))HI/ICEIHI/II/I CBOﬁCT]}BI BEILIECTB U UX IIPEB 211) eHuN
https://m.edsoo.ru/7 P m peBsparil )
412636 KnaccudpunupoBars XMMHYECKUE PEAKITUH 110 PA3TTUIHBIM MTPH3HAKAM.
[— YcraHaBIUBaTh 3aBUCUMOCTDh CKOPOCTH XUMUYECKOM PEeaKIiu OT
PO 9 inace A3JIMYHBIX (PaKTOPOB
https://resh.edu.ru/s p POB.
OcHOBHEBIE ubiect/29/9/ [Iporuo3upoBaTh BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX
ubject/29/9/ o
3aKOHOMEPHOCTH IpeBpAIlEeHUI B PA3INYHBIX YCIOBUIX.
1.2 P 4 MBI 9 knacc PeBpalll P Y
XUMHUYECKHUX . . OrnpenenaTb OKACITUTENb U BOCCTaHOBUTENb B OBP.
. https://uchebnik.mo o
peakiuit CoCTaBIIATh NIEKTPOHHBINA OAJTAHC PEAKIUH.

s.ru/catalogue?alias
es=lesson_template
,\video lesson,video
&subject_program
ids=31937343

[Ipon3BOAUTH BEIYHUCIEHHS IO XUMUUECKUM YPaBHEHHSAM.
Y49acTBOBaTh B COBMECTHOM paboTe B mape uiu rpymre. BeictpauBaTs
pa3BEépHYTHIE MTUCHMEHHEIE

1 YCTHBIE OTBETHI C OIIOPOH Ha HHPOPMALIUIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPUAJIOB, FPAMOTHO MCIOJIb30BATh U3YUYEHHBIN
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MOHSATHUIHBIN anmapar Kypca XUMHUH

bubmuoteka [IOK
https://m.edsoo.ru/7
1412636

POIII 9 xnacc

PackpeiBaTh CMBICT H3y4aeMbIX TTOHATHH, a TAKXKE CMBICT TEOPHUU
SIEKTPOIUTUUECKOMN TUCCOLIMAIIIH.

OOBSACHATH NPUYHHBI 3JICKTPOIPOBOTHOCTH BOJTHBIX PACTBOPOB
BEIIECTB, Pa3In4aTh caadble U CHIIbHBIE AIeKTPOIUTHI. COCTaBISTh
YpaBHEHUS AUCCOLUALIAN

KHUCJIOT, IIEJI0UYEeH U COJICH, MOHbIE U COKpAIIEHHBIC HOHHBIC
YpaBHEHUS] XUMUYECKHUX peaknii HOHHOTO 0OMeHa, KpaTKrie MOHHBIC
YpaBHEHUS MPOCTHIX PEAKLIUI THIPOIN3A COJIEH.

XapakTepu30BaTh 00IME XUMHUUICCKHE CBOMCTBA BEIIECTB PA3JIMIHBIX

DIeKTpOIUTHYEC KJIACCOB Ha OCHOBE TEOPHH JIEKTPOIUTHICCKON THCCOIHAIIHH;
P https://resh.edu.ru/s _Teop P AMCCOHHATIH
Kas ubiect/29/9/ MOJITBEPIKIATh CBOUCTBA MPUMEPAMK MOJICKYJISIPHBIX M HOHHBIX
UBJECU £9/91 o .
13 JIMCCOLIAITHS. 8 MO 9 xace YpaBHEHUH XUMHYECKHX PEAKIIHH.
' XUMUYECKUE . Pemate sxcriepuMeHTaNbHbIE 33/1a41 110 TEME.
https://uchebnik.mo P A
peakuu B s.ru/catalogue?alias [TanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMHYECKUE
pacTBopax els—lesson temblate 9KCIIEPUMEHTBI, POBOIUTH HAOIIO/ICHHS, IENaTh BEIBOBI 10
. - e3yJbTaTaM SKCIIEpPUMEHTA [IPU NPOBECHUHN JTaOOPATOPHBIX OMBITOB
video_lesson,video | P p Py HpoBea paTop
; Y IPaKTHYECKUX padoT.
&subject_program o
ids=31937343 CrenoBats npaBuiaM 6e30macHOM pabOTH! B 1a0OpaTOpUH MU
— UCIIOJIb30BAaHUN XUMHUUYECKOH MTOCYIbI U 000PYI0BaHHSI.
ITpoBOUTH BBIYMCIICHUS 110 XUMHYECKUM ypaBHEHHSM. Y4acTBOBATh B
COBMECTHOM padore
B TIape WK TpyIie. BeicTpanBath pa3BépHYTHIC MUCHEMEHHEIE U
YCTHBIE OTBETHI C OMOPOH Ha MH(POPMAIHIO U3 yIeOHHKA U APYTHX
MCTOYHHMKOB HH(popManuu, B TOM yncie MHTepHeTa
Hroro mo pa3geny 17
Paznen 2.HemeTasljibl M UX cOeTMHEHUS
noIMoTeKa BSACHSTH OOIIIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB
bu6 OK | O6 0 P
O61mas https://m.eds00.ru/7 | HeMeTaJIOB U X COCTUHEHU B TIpeieax MajbIX EPHOIOB U
@ I;IKTC HCTHKA f41a636 IaBHBIX oArpynn Ilepronndyeckoil CHCTEMbI XUMHUYECKHX 3JIEMEHTOB
xnﬁmqe (I:) X POHI 9 xmace C Y4ETOM CTPOEHHS UX aTOMOB.
2.1 4 https://resh.edu.ru/s | XapaktepuzoBaTh PU3NYECKUE U XUMAUYECKHAE CBOMCTBA MIPOCTHIX
snementoB VIIA- : paKTep p
COVIILL ubject/29/9/ BEIIECTB raJIOTCHOB (HA MPUMEPE XJI0Pa) U CIIOKHBIX BEIIECTB
1“2]1 ore}im MDOIII 9 knace (x110pOBOAOPOAA, XJIOPUAA HATPHUS), CHOCOOBI X MOJTyYEeHNS,

https://uchebnik.mo
s.ru/catalogue?alias

MIPUMEHEHHNE ¥ 3HAYEHHNE B MIPHUPOJIE M KU3HU YETIOBEKA.
Onpenenars XJOpUA-HOHBI B pACTBOPE.
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es=lesson_template
,\video lesson,video
&subject _program

ids=31937343

[ImanupoBaTh M OCYIIECTBISATH HA MPAKTHKE XUMUUECKHUE
9KCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHS, IENaTh BEIBOBI IO
pe3yabTaTtam

9KCIEPUMEHTA IIPU NPOBEACHUH JIAOOPATOPHBIX OIBITOB U
MPAaKTUYECKUX PadoT.

CremoBaTh IpaBmiIaM 0€30TacHOM PabOTHI B TAOOPATOPUH TIPH
HCIOJBb30BaHUH XUMHUYECKON IOCYABI U 000PYIOBaHMUA.
BricTpanBaTh pa3BEpHyThIC MUCEMEHHBIE U YCTHBIE OTBETHI C OMOPOH
Ha UH(OPMALHIO U3 YIeOHHUKA U CITPaBOYHBIX MaTEPHAIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUCHHBIN NOHSITUMHBIN annapar Kypca XUMHUU

Bbu6nuoreka IJOK
https://m.edsoo.ru/7

1412636
POII 9 xnacc

OOBsACHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COCUHEHUH C Y4ETOM CTPOCHHUS UX AaTOMOB.
XapakTepru3oBarh GU3NUECKUE U XUMHUYECKHE CBOWCTBA IPOCTOTO
BEIIIECTBA CEPhI U €€ COeANHEHUH (CEpOBOAOPOIA, OKCHIIOB CEPHI,
CEPHOI KUCIIOTHI, CyNb(}aToB), CHOCOOBI UX MOYIEHUS, IPUMEHEHHE U
3Ha4YEHUE B MPUPOJIE U KU3HU YETOBEKA.

Onpeenars HaI4YKe CyJb(haT-uoHOB B pacTBope. OOBACHATH
CYIIHOCTb 3KOJIOTUYECKUX

po0JIeM, CBSI3aHHBIX C MepepaboTKONM COeTUHEHHH CEPHI.

OOwas IInannpoBaTh U OCYILECTBIATEH HA IPAKTUKE XUMUUECKHAE
= https://resh.edu.ru/s P yi P
XapaKTepPUCTHKA ubiect/29/9/ AKCIIEPUMEHTBI, IPOBOINTH HAOFOICHUS, IENaTh BHIBOJIBI IO
ubjecuvz9/9/
XUMHAYECKUX e3yJIbTaTaM dKCIIEPUMEHTA.
2.2 MDOII 9 knacc pesy P o
311eMeHTOB VIA- https://uchebnik.mo CrnenoBaTh npaBuiiaM 0€30I1aCHOM PabOTHI B 1TaOOPATOPUH NPH
rpymmsl. Cepa u S.1u /éataloque”aiias UCIIOJIb30BaHUM XMMHYECKOM MOCYAbI K 000PYA0BaHUS.
€€ coeMHEHUS . : [Ipon3BOaUTH BEIYHCICHHS IO XUMHUUECKUM YPaBHEHHSM.
es=lesson_template N
video lesson.video Hcnons30BaTh Mpu BBHITOITHEHUH YUE€OHBIX 3aJIaHUI TEKCTHI YIeOHUKA,
' - ! cnpaBouHble MaTtepuaibl ([leproauueckyro CUCTEMY XUMHUECKUX
&subject_program
ids=31937343 anemenToB /I. 1. MenneneeBa, Tabiuiry pacCTBOPUMOCTH KHUCIIOT,
- OCHOBAHHM U COJIel B BOJIE, SNEKTPOXUMUYECKUN Psi HATIPSKEHUH
METaJIIOB).
Hcnonb30BaTh MpU BHITOJHEHUH YUeOHBIX 3aJIaHUI U B TIPOIIECCE
HCCIIeIOBATEIBCKOM JeATEIbHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COACPIKaHMUs, CIIPAaBOYHBIC MAaTEPHAIIBI, PECYPChI
HurepHera
O6mas bu6nmoreka IJOK OO0BsCHATH 00IITHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB DJIEMEHTOB
2.3 XapaKTepUCTHKA https://m.eds00.ru/7 | VA-rpymmsl U UX COEANHEHUIA C y4ETOM CTPOCHHS X aTOMOB.
XUMHUYECKUX 412636 XapakTepu3oBaTb GU3NUECKIE U XUMUYECKHE CBOMCTBA POCTHIX
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37eMEHTOB VA-
rpynmnsl. A30T,

POIII 9 xnacc
https://resh.edu.ru/s

BEIECTB a30Ta U pochopa U UX COSTUHEHUH (aMMHUaKa, CoJel
aMMOHMS, a30THOH KUCIIOTHI, HUTPATOB, okcuaa gocdopa (V) u

2.4

docthop u ux ubject/29/9/ dbochopHoii kucnoThl, pochaToB), CIOCOOBI X MOTYUCHUS,
COeTMHEHUS MDIII 9 xmace NPUMEHEHNE U 3HaYeHHE B IIPUPOJIC U KU3HU YEIIOBEKA.
https://uchebnik.mo | OmpenenaTs HOHBI aMMOHUS U GochaT-HOHBI B pacTBOPE.
s.ru/catalogue?alias | OGBSICHSITH CYIHOCTH KOJOTUIECKUX MPOOIIEM, CBSI3AHHBIX C
es=lesson_template | HaxoxneHHMeM coeanHeHHH a30Ta 1 pocdopa B OKpyKarowiei cpere.
,video_lesson,video | ITmaHupoBaTh M OCYIIECTBIATH HA MPAKTHKE XUMUUECKUE
&subject_program_ | sKCepHUMEHTBI, TPOBOAUTH HAOIIOACHHS, Ie/IaTh BHIBOBI IO
ids=31937343 pe3ynbTaTaM SKCIIepUMEHTa IIPU MPOBEICHUH Ta00PATOPHBIX OITBITOB
U IPaKTHYECKOM PabOTHI.
CrenoBats npaBuiaM 6e30macHO paboTHI B T1abopaTopuu
MIPY UCTIOJIB30BAaHIN XUMHUYECKOH MTOCYIBI U 000pYIOBaHUSL.
[Tpon3BOIUTE BHIYUCICHUS IO XUMHIECKUM YPABHEHHUSIM.
Vcrionb30BaTh NPH BHITIOJIHEHUN YUeOHBIX 3alaHUI TEKCThI y4eOHUKA,
CIPaBOYHbBIC MaTepUabl (IEPHOIUUSCKYIO CUCTEMY XUMHUYECKUX
anemeHToB /I. V1. MenneneeBa, TabIuIy paCTBOPUMOCTH KUCIIOT,
OCHOBAHMU U COJIEH B BOJE, IEKTPOXUMHUUYECKUN Psijl HANIPSKEHUMN
METaJJIOB)
OOBSICHSTH 001IHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB JIEMEHTOB
IVA-rpynmnsl ¥ X COEAUHEHUH ¢ yUETOM CTPOEHUS UX aTOMOB.
Butmorexa LIOK XapaxTepr3oBaTh HU3NUECKHE H XUMHYECKUE chOI?ICTBa HPOCTHIX
hitps://m.edsoo.ru/7 | BEMIECTB YIVIEPOTIa 1 KDEMHMUS M MX COSMHEHNMH (oxcum0B yriieposa,
412636 YrOJIbHON KHMCIIOThI, KAPOOHATOB, OKCHIA KPEMHHUSI, KPEMHHUEBO
O6uas POIIL 9 Kiace KHCJIOTBI, CHIIMKATOB), CIIOCOOBI X IOJy4YEHHS, IPUMEHEHHE 1
_ 3HAUCHHE B IPUPOJIC U KU3HU YEITIOBEKa.
XapaKTePUCTHKA https://resh.edu.ru/s OB b SCHSITE TIDMAHHIO-C )
UMIIECKIX ubiect/29/9/ p JICICTBEHHYO CBSI3b: CTPOCHHUE BEIIECTBA —>

anemeHToB [VA-
rpynnsl. YIiieposq
1 KPEMHMH U UX
COETUHEHUS

MDOII 9 knacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,.video lesson,video
&subject_program

1ds=31937343

CBOWCTBa — NPUMEHEHHE — Ha IPUMEPAX COSANHEHHUN YIriepoia u
KpEMHHUS.

Onpenenars kKapOOHAT- ¥ CUIIMKAT-HOHBI B PaCTBOPE.

OOBACHATH CYITHOCTH 3KOJIOTHUECKUX MTPOOIIEM, CBSI3aHHBIX C
HaxXO0X/IEHUEM YTIJIEKHCIIOTO Ta3a B OKpY KaroIllel cpese.
[ToaTBepx1aTh 0COOGEHHOCTH COCTaBa OPraHWYECKUX BEIIECTB
MIpUMEepaMH MPOCTHIX COEANHEHUH (METaH, 3TaH, dTHJICH, alleTHJIEH,
9TaHOJI, TNIMLEPUH, YKCYCHAS! KUCIIOTa), B3AUMOCBSI3b HEOPIaHUIECKUX
COEIMHEHUH yTiepoia U

opraHnyeckux BerecTB. ONMUChIBaTh pOJIb OEIKOB, KUPOB U
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YIIIeBOIOB B (DYHKIIMOHUPOBAHUH JKUBBIX OPraHU3MOB, COCTAB
MPHUPOAHBIX HICTOYHUKOB YIIIEBOJAOPOAOB, UX POJIb B OBITY U
IIPOMBIIIJIEHHOCTH.

[IpoBOaNTH BEIYMCICHNUS 110 YPABHEHUSAM XUMUYECKUX PEAKIIHH.
[ImaHupoBaTh M OCYIIECTBISATH HA MPAKTHKE XUMUYECKHUE
9KCIEPUMEHTHI, IPOBOIUTH HAOIIOIECHNS, AENaTh BHIBOBI IO
pe3yibpTaTaM SKCIEPUMEHTa [IPU IPOBEICHNUHN Ja0OPaTOPHBIX OIBITOB
U TIPaKTHYECKHUX padoT.

CrenoBats npaBuiaM 0€30MacHOM pabOTHI B TaOOpaTOpUH MPH
HCHOJIb30BAaHUH XUMHUYECKON MOCYABI U 000PYIOBaHHUA.
Hcnonb30BaTh MpH BEITOTHEHUH YUEOHBIX 3a1aHUHA TEKCTHI yueOHUKa,
cnpaBouHble MaTepuasl (Ileproguueckyro cucTeMy XUMHUECKHUX
anemeHnToB /I. 1. MenneneeBa, TabiIHIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHM U COJIEH B BOJE, SJIEKTPOXUMHUYECKUN Psi HATIPSKEHUI
METaJJIOB)

Uroro no pazneny

25

Pa3nen 3.MeTanjabl H HX COeANHEH

3.1
METaJIoB

OO01ue cBoiicTBa

bubmoteka [IOK
https://m.edsoo.ru/7

412636

POII 9 xnacc
https://resh.edu.ru/s
ubject/29/9/

MBI 9 knacce
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,\video lesson,video
&subject_program

ids=31937343

PackpeiBaTh CMBICT H3y4aeMbIX TTOHATHH M IPUMEHATH 3T TTOHATHUS
[P OTIMICAHNUY CBOWCTB BEIIECTB U MX IPEBPAICHH.

OOBSCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
AJIEMEHTOB-METAIJIOB U UX COCUHEHHIA C YIETOM CTPOSHUS MX
aTOMOB.

XapakTepru30BaTh CTPOSHUE METAJIOB, 001Ue (pr3uuecKue U
XUMHUYECKUE CBOWCTBA METAJLIOB.

XapakTepru3oBaTh 00IIHE CIIOCOOBI OTYYSHHS METAIIJIOB.
OnuchIBaTh CIIOCOOBI 3aLTUTH METAIOB OT KOPPO3HUH.

Crenoats npaBuiiaM 0€30MacHOM paboOTHI B 1TaOOpaTOPUH MPH
HCTIOJIE30BAaHUH XUMHUYECKOH MTOCYABI M 000PYAOBaHUSI.
[Tpon3BOaUTH BEIYHUCICHHS MO0 YPABHEHUSAM XUMUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COACPIKUT IPUMECH.

Y4acTBOBaTh B COBMECTHOH paboTe B Mape WU TPYyIIIIe.
Hcnons30BaTh npu BBHITOIHEHUH YU€OHBIX 3aJIaHUI TEKCTHI YIeOHUKA,
cnpaBouHble MaTtepuaibl ([leproauueckyro CUCTEMY XUMHUECKUX
anemenToB /I. 1. Menneneea, Ta0iIuIly pacCTBOPUMOCTH KHUCIIOT,
OCHOBAaHHU U CoJiel B BOJIE, MEKTPOXUMUYECKUN Psi HATIPSKEHUH
METaJIIOB)
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bubmuotexa IIOK
https://m.edsoo.ru/7
1412636

POIII 9 xnacc
https://resh.edu.ru/s

OOBSACHATH O0IIHME 3aKOHOMEPHOCTH B U3MCHEHUU CBOWCTB
3JIEMEHTOB-METAJUIOB U UX COCUHEHUN B TPYIIAX C YUYETOM CTPOCHHUS
WX aTOMOB.

XapakTepru30oBaTh PU3NIECKHE U XUMUIECKHE CBOMCTBA MIPOCTHIX
BEIIECTB METAJIOB M UX COCTMHEHUI (OKCHIIOB, TUIPOKCUIIOB, COJICH),
CIIOCOOBI MX TOTYYEHHUS, IPUMEHEHNE U 3HAUCHNE B TIPUPOE U )KU3HH
YeJoBeKa.

YcraHaBnuBaTh NPUUMHHO- CJICJICTBEHHYIO CBSA3b: CTPOCHUE BEIIECTBA
— CBOMCTBa — MPUMEHEHHUE — HA IPUMEPAX U3yuaeMbIX BEIIECTB.
Pacmo3naBaTh ¢ MOMOIIBIO KAYE€CTBEHHBIX PEAKITHA HOHBI METAJIIIOB!
MarHusi, KaJabIus, alFOMUHMS, IUHKA, Xkene3a (1) u xxeneza (I1I), menu

Baxueiimue ubject/29/9/ "
32 METAILIBL H X 16 1 MO 9 kiace (IT). Moka3biBaTh aM(pOTEPHBII XapaKTep OKCUIOB U TUAPOKCUIOB
' . AJIFOMUHUA U [IMHKA.
COEIMHEHNS https://uchebnik.mo 1
s.ru/catalogue?alias [InmarmpoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYIECKIE
els—lesson temlplate 3KCIICPUMEHTBI, IPOBOIUTH HAOJFOICHUS, JICJIATh BBIBOBI 11O
video lesson.video pe3yJibTaTaM 3KCIICPUMEHTA IIPU IPOBEICHUH JIA00PATOPHBIX OIBITOB
;?LSUbiECt proaram Y IPaKTHYECKUX padoT.
i4s=31937343 CrnenoBaTh npaBuiiaM 0€30I1aCHOM PadOTHI B 1TaOOPATOPUH MPU
- UCIIOJIb30BAaHUH XMMHUYECKOM MOCYABI K 000PYA0BaHUs.
[Ipon3BOaUTH BEIYHCICHHS IO XUMHUUECKUM YPaBHEHHSM.
Y4acTBOBaTh B COBMECTHOH paboTe B IMape WiTH TPYyIIIe.
BricTpauBath pa3BEpHYTHIE TUCBMEHHBIE M YCTHBIE OTBETHI C OIIOPOU
Ha UHPOPMAIIHIO U3 YIeOHNKA U CITPABOYHBIX MAaTEPHUAIOB, TPAMOTHO
WCIIOJIb30BaTh H3YYCHHBIHN MOHATHIHBIN armapaTr Kypca XUMUHU
Hroro mo pa3geny 20

Paznen

4.XuMusi M OKpy:Ka

1o1ias cpeaa

41

BeiectBa u
MaTepuaibl B
J)KU3HU 4eJI0BEKA

bubmuorexa LIOK
https://m.edsoo.ru/7

412636

POIII 9 knacce
https://resh.edu.ru/s
ubject/29/9/

MDSIII 9 knacce
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,.video lesson,video

XapakTepru3oBaTh pojib XUMHHU B Pa3IMYHbIX cepax AesTeIbHOCTH
JIOZIEH, OCHOBHBIE BEIIECTBA U MaTEPHUAIIbI, IPUMEHIEMBIEC B )KU3HU
COBpeMeHHOTr0 uesioBeka. OOBICHATH YCIOBHS 0€301aCHOTO
HCIIONb30BAaHUS BEIECTB U XUMHUYECKHUX

peaxuuii B ObITYy. AHATM3UPOBATh U KPUTHUECKH OIICHUBATD
WH(OPMALIMIO O BIUSHUN NPOMBIIUIEHHOCTH, CEJIBCKOTO XO3sHCTRa,
TPAHCIIOPTa U JpP. HA COCTOSTHUE OKPYXKAIOIIECH CPEIbL.

YMeTh 0Ka3bIBaTh IEPBYIO IOMOILb IPU XUMUYECKUX OXKOTax U
OTPAaBJICHUSIX.

[MpuHUMaTh y4acTie B 00CYXJICHUU POOIIEM XUMHIECKOH 1
9KOJIOTHYECKOM HAIPaBJICHHOCTH, BHICKA3bIBaTh COOCTBEHHYIO
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&subject_program

1ds=31937343

IIO3UIIHUIO I10 HpO6JICM€ U npeaiiaraTb BO3MOXXHBIC ITYTH eé peuICHUA

Hroro 1o pazaeny 3

bubmuotexa IIOK
OHGOT6II\IAIG;I;6 HHH -— 3 https://m.edso0.ru/7
CHCTEMaTHU3alus 3Ha f41a636
OBILIEE KOJIMYECTBO
YACOB I1O 68

I[TPOT'PAMME



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

ITOYPOYHOE INIJTAHUPOBAHUE
9 KJIACC

KoanuecTBo yacoB

Ne Dy1eKTPpOHHBIE MU (PPOBLIE
Tema ypoka Beer Kontpo | Ilpakru p uugp
n/n JbHBIE | YeCKHE o0pa3oBaTeJIbHbIE pecypchl
o
padoThl | padoThI
Tlepuonuueckuit 3aKoH.
1 Ileproamdaeckas cuctema 1 bubmmoreka [JOK
XUMUYECKHX 3JIeMEeHTOB [I. https://m.edsoo.ru/00adb59e
U. Menneneera
3aKOHOMEPHOCTH B
2 M3MEHECHHMH CBONCTB 1 bu6nmoreka [JOK
XMMHAYECKHX DIIEMEHTOB https://m.edso0.ru/00adb6b6
IIEPBBIX TPEX NEPUOJOB
Knaccudukanus u
3 HOMeHK(JiI)aT Ha 1 bubmorexa HOK
yp https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKNX BEIIECTB
Buapl XuMHuueckou cBs3U
4 i TfIHLI KPUCTAITHIECKUX 1 bubsmorexa LHOK
R Kp https://m.edsoo.ru/00adbac6
peiéTox
VYpok "I[loBTOopeHue matepuania mno
Konrtponbhas pabota Nel temaM "Crtpoenue aroma. CTpoeHue
no teMe «IloBropenue u BeIleCTBAa. XUMHUYECKas CBS3b""
5 yrayOJieHne 3HaHUH 1 1 (M3II)
OCHOBHBIX Pa3/ieioB Kypca https://uchebnik.mos.ru/material_vie
8 xmacca» w/atomic_objects/7527106?menuRef
errer=catalogue
Knaccubukamus
6 XPIMI/I‘Ie((l:)KI/IXH €aKIUH 10 1 bubsmorexa LHOK
P https://m.edsoo.ru/00adbcb0
Ppa3JIMYHbIM IPpHU3HAKAM
bubmmoreka LIOK
https://m.edsoo.ru/00adbe9a
[onsiTre o ckopocTH "
N Ypok "CKopocTh XUMHUYECKUAX
XUMHYECKOH peaKinu. N
7 1 peaxnuii. [lepBoHavansHbIC
IloHATHE O TOMOTEHHBIX H "
IeTepOreHHEIX PEAKIHAX TPEICTABJICHAS O KaTau3e (PDIL)
https://resh.edu.ru/subject/lesson/210
2/start/
TlonsaTHE O XMMHUYECKOM bubmorexa HOK
https://m.edso0.ru/00adc28c
paBHOBecHU. DaKTOPHI, "
Ypoxk "ObpaTumbie 1 HEOOpATUMBIE
BIUSIOIINE HA CKOPOCTh
8 N 1 peakuuu. [ToHsITHE O XUMUYECKOM
XUMHUYECKOU peaKkLu U "
IIOJIOKCHUEC XUMHUYCCKOI'O PaBHOBCCHH (PSU_[) -
https://resh.edu.ru/subject/lesson/210
paBHOBecCHs
3/start/
bubmuoreka LIOK
https://m.edsoo.ru/00adcade
VYpoxk "OxucnurensHo-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
OKHUCIUTENTBEHO-
Peaxruu coemuHeHus, pa3ioKEHUS,
9 BOCCTAHOBUTECIIbHBIC 1
3aMCIICHHs 1 OOMEHA C TOUKH
peaKIum

3PCHUA OKHUCIICHUSA U
BoccranorieHus" (POIII)
https://resh.edu.ru/subject/lesson/210
4/start/



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/

bubmuoreka IIOK
https://m.edsoo.ru/00adcd68
Ypok "CymrHocTs Tiporiecca

Teopus 3JIEKTPOJIUTUYECKOU TUCCOLIUAITIH.
10 3JIEKTPOIUTUIECCKOM Jucconmarus KMCIOT, OCHOBAHUM U
nuccornuanuu. CUIbHBIE U couieii. Cia0Oble M CUIBHBIE
cia0ble DIICKTPOTATHI 3IEKTPOIUTEL. CTETICHD
nmucconuaruu” (POLI)
https://resh.edu.ru/subject/lesson/151
8/start/
bu6nmoreka [JOK
https://m.edsoo.ru/00add448
Honnbie ypaBHEHUS Ypok "Peakiiu HOHHOTO OOMEHA U
11 o "
peaxuuit ycnoBus ux npotekanus" (POLI)
https://resh.edu.ru/subject/lesson/160
3/start/
Bu6nmoreka [JOK
https://m.edsoo0.ru/00add5d8
Ypok "XuMmuueckue cBOUCTBa
XuMHYeCcKUe CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHMUECKUX
KHCJIOT ¥ OCHOBAHMH B COEJIMHEHUI B CBETE MPE/ICTABICHUN
12 | cBere npexacraBieHuii 00 00 3NeKTPOITUTUIECKOM
AIEKTPOIUTHIECKOM IMCCOLMAIMHA U OKUCIIMTEILHO-
JTMCCOITHAITAHT BOCCTAHOBUTENIbHBIX pEaKIUIX"
(PBII)
https://resh.edu.ru/subject/lesson/160
6/start/
XnUMHAYecKHe CBOMCTBA
p | Bumores 110K
. https://m.edsoo.ru/00add8b2
AIEKTPOITUTHIECKOM
JMCCOLMALIHA
bubmmoreka LIOK
TToHsTHE 0 rUIPOTH3e https://m.edsoo.ru/00add9d4
14 costeil Ypox "T'uaponus coneir” (POIL)
https://resh.edu.ru/subject/lesson/312
3/start/
Bu6nmoreka [JOK
https://m.edsoo.ru/00addd12
VYpox "Obo0bmenne mo TeMam
15 O06001EeHnE U «Kiraccugmkanus XuMAIeCKIX
CHCTEeMaTH3allKs 3HAaHUI peakuui» u «IEeKTPOIUTHUIECKAs
nuccormmartysy." (POLLD)
https://resh.edu.ru/subject/lesson/210
1/start/
[IpakTnueckas padota Ne
16 1. «Pemenue Bu6nmoreka [JOK
9KCIIEPUMEHTAITBHBIX https://m.edsoo.ru/00addbfa
3a1a9y»
Kontponbnast pabora Ne2
10 TeME
17 «OQNEeKTPOIUTHYECKAS Bubmuorexa LHOK
JIACCOLIHALIHSL. https://m.edsoo.ru/00addecO
XUMHYECKHUE PeaKiu B
pacTBopax»
18 | OOmias xapaKTepuCcTUKa bubmmorexa [IOK



https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

rajgoreHoB. XUMHYECKHUE
CBOMCTBa Ha IpUMeEpE
xJopa

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

VYpok "T"anorensl. Xmnop.
XiopoBogopo. ComnstHast KHCI0Ta |
eé comm." (POII)
https://resh.edu.ru/subject/lesson/207
5/start/

Xnopoogopon. ConsiHast
KHCJIOTa, XUMHYECCKHE

bu6nmoreka [JOK

19 CBOICTBa, MOJIyYCHHE, https://m.edso00.ru/00ade104
NpUMEHEHHUE
[Ipaktnueckas padota Ne 2
op | MO TeMe «IIonyuenue Bubmuorexa LJOK
COJISHOM KHUCIIOTBI, https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB)
Brruucnenus no
o1 | YPABHEHMAM XHMUYECKHX Bubmuoreka [JOK
peaKiuii, ey OfMH U3 https://m.edso0.ru/00ade488
peareHToB JaH B U30BITKE
29 OO01mas XxapaKTepUCTHKa bubnuoreka [IOK
aneMeHTOB VIA-rpyIimb https://m.edsoo.ru/00ade64a
AmnnoTpomnHbie bubmmorexa [IOK
MOAU(DUKAIINH CEPBI. https://m.edsoo.ru/00ade64a
23 Haxoxnenue ceprl u € Ypoxk "Cepa. CepoBoopos.
COEIMHEHU B TIPUPO/IE. Cynpdunsr" (POL)
XuUMHYECKHe CBOMCTBA https://resh.edu.ru/subject/lesson/243
CephI 4/start/
2 qutsmaconne n ximmcose BuGmorera LIOK
o https://m.edso00.ru/00ade802
CBOIiCTBa
bubmuoreka IIOK
Oxcuel cepol. CepHast https://m.edsoo.ru/00adea28
o5 | KHCIIOT, ¢duznueckue u VYpox "Oxcun cepsl (VI). CepHast
XUMHUYECKHE CBOICTBA, kuciora u ee conu" (POIL)
NPUMEHCHHUE https://resh.edu.ru/subject/lesson/207
7/start/
XUMHUUECKHE PEaKIINH,
Jie’Kallue B OCHOBE
MPOMBIIIIEHHOTO CIIoco0a
o | TMOdyueHus cepHol Bbubnuorexa LHOK
KHCJIOTBI. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsI3HEHUE OKPYKAKOIIEH
CpeJibl COeTMHEHUSIMU
Cephl
| e wacconch B 10K
https://m.edsoo.ru/00adec8a
peakiun
bubmuoreka LIOK
https://m.edsoo.ru/00adeea6
OO01mas XxapaKkTepruCTHKa Ypok "A30T: cBOlicTBa U
3JEMEHTOB V A-TpyTIIbI. npuMeHeHue. AMMuak. dusnueckre
28 | A3oT, pacnpocTpaHeHHE B 1 XUMHYeckue cBoiicTra. [lonyueHue

npupoae, puzndeckue u
XUMHYECKHE CBOMCTBA

u npuMeHenue. Conn aMmmoHus"
(PDIL)
https://resh.edu.ru/subject/lesson/207
8/start/



https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
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://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/

AMMHUaK, ero QU3nIeCKue

bubmuoreka IIOK

29 | W XHMIECKHE CBOHCTES, https://m.edso00.ru/00adf004
MOJTyYeHNe U IPUMEHEHHE
[Ipaktnueckas padora Ne 3
39 | ToTeme «[lomyaenune bubmmorexa [IOK
aMMHaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB»
bubmunoreka LIOK
https://m.edso00.ru/00adf306
VYpoxk "A3zotras kuciora. CTpoeHue
A30THas KUCIIOTa, eé MoJieKkyJibl. CBOMCTBa pa30aBIeHHOM
31 | ¢husuyecKue U XUMHYECKUC Y KOHIICHTPUPOBAHHOMN a30THOM
CBOMCTBa KUCJIOTHI. COM a30THOM KHCIOTHI.
Azotabie ynoopenns." (POILI)
https://resh.edu.ru/subject/lesson/207
4/start/
Hcnonb3oBaHue HUTPATOB
Y coJiell aMMOHUSI B
p | e e Bumores 10K
) . https://m.edsoo.ru/00adf518
3arps3HEHNE OKPY Karomen
CpeIbl COeTMHEHHSIMHI
aszora
Bu6nnoreka [JOK
https://m.eds00.ru/00adf68a
docdop. Oxen hocdopa Ypoxk "<I>00(1)0;z. Annorponus
¢docdopa. CpoiictBa ocdopa.
33 (V) 1 docopras kucyota, Oxcun pocthopa(V). @ochopras
(hr3uUeCcKre U XUMHUYECKUE A
CBOICTBa, MOMyHCH e kuciora u eé coiu. DochopHbie
’ ynoOpenus." (POLL)
https://resh.edu.ru/subject/lesson/207
3/start/
Hcnonw3oranue dhocharon
s | ponacrme g Bumorra LOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHOU CPEABI
dhocharamu
bubmuoreka LIOK
https://m.edsoo.ru/00adfd9c
VYraepon, Ypok "Yrnepoa. AmioTponHsie
35 | bacmpocTpanenue B Moau(UKaLKMY yriiepoa.
npupojie, pusnaeckne u XHUMHUYECKHE CBOWCTBA yIIIEPOJa.
XUMHUYECKHE CBOMCTBA Ancopbuus." (POLLD)
https://resh.edu.ru/subject/lesson/207
2/start/
OKcuasl yriepoaa, ux
o | S mnors B 10K
’ https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIC C
okcumoM yriepona (IV)
bubmuoreka IIOK
VIONLHAS KHCLOTA 68 https://m.edso0.ru/00ae006c
37 VYpok "YrompHas kucnora" (POIII)

COJIn

https://resh.edu.ru/subject/lesson/207
0/start/



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/

[Ipaktudeckas padora Ne 4
o teme "[lomyuenwe

bubmuoreka IIOK
https://m.edso0.ru/00ae027¢
VYpok "YrapHsli Ta3. YTICKACITBINA

38 TJICKHCIIOrO rasa.
i/(aIICCTBeHHaSI peakmys Ha ras” (POIL) .
" https://resh.edu.ru/subject/lesson/207
KapOOHAT-NOH
1/start/
[TepBoHaYaNbHBIC TOHATHUS
39 00 opraHmIecKux bubmmoreka [JOK
BEII[ECTBAX KaK O https://m.edsoo.ru/00ae054e
COCJIMHEHMSIX YTIIepojia
bubmuoreka LIOK
https://m.edsoo.ru/00ae080a
40 Kpemnwuii u ero VYpok "KpemHwuii u ero coe TMHCHHS.
COCTMHCHHMS Crexno. Lement" (POII)
https://resh.edu.ru/subject/lesson/206
9/start/
[MpakTuueckas padbora Ne 5.
Pemenue
41 | PKCTIEPHMEHTAIBHBIX 33124 bubmmorexa [IOK
no teme «Baxueiime https://m.edsoo.ru/00ae0bf2
HEMETaJUTBI ¥ X
COCTMHCHHMS
Bu6nnoreka [JOK
Kontposbhas pabora Ne3 https://m.edso0.ru/00ae0e18
o TeMe «BaxHewue Ypoxk "O0o0IIeHHE TI0 TEME
42 HEMETaJUTBl U X "Hemeramnsr" (POLL)
COEIMHEHH S https://resh.edu.ru/subject/lesson/206
8/start/
bubmuoreka LIOK
https://m.edso00.ru/00ae103e
VYpok "[lonoxxeHne METAIUIOB B
MIEPUOAMYECKON CUCTEME
OO6mras xapaKTepUCTHKA XUMHUYECKUX 3nemeHToB . 1.
XUMHUYECKHUX IJIEMEHTOB — MenneneeBa. MeTtamimdeckas CBs3b.
MeTaJuIoB. MeTamndeckas dusnyeckre  XUMHUICCKUE
43 | cBA3b M METAJIMYECKAs cBoiicTBa MeTaIIOB. CILIaBbI
KpUCTAJUTHYECKast MeTtasuioB. HaxoxaeHune MeTaiios B
pewmérka. Ouznveckne npupose U oOIIKe crocoObl nx
CBOICTBa METAJJIOB nosryueHus. P akTMBHOCTH
(3TEKTPOXUMHUUISCKHH PSiI
HanpspkeHuit) metaswios” (POLI)
https://resh.edu.ru/subject/lesson/160
7/start/
XuMHUYECKue CBOWCTBA
44 | METAIOB. bubmuoreka LIOK
DNEKTPOXUMHUYECKUH PsiT https://m.edso0.ru/00ae1156
HaNpsHKEHU METaJIOB
O61ue crmocoObl
TTOJTYICHHSI METAJIJIOB.
CrmutaBel. Beraucnenus mo
45 | ypaBHEHUSM XUMUYECKHUX bubmorexa HOK
. https://m.eds00.ru/00ae1156
peakuui, eciau OJIUH U3
peareHTOB COACPKUT
MIPUMECH
16 ITonsiTHe 0 KOPPO3UHU bubnuoreka IIOK

MCTAJJIOB

https://m.edso0.ru/00ael1278



https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bubmuoreka IIOK
https://m.edso0.ru/00ae14b2
VYpoxk "lllenodnsie MeTauIbL.
®dusnyeckre U XUMUIECKHUE

47 | llleno4HbIe METAILIbI .
cBoiicTBa. OKCHIBI ¥ TUAPOKCHIBI
1IeJ04YHbIX MeTayuioB." (POLL)
https://resh.edu.ru/subject/lesson/160
2/start/
48 OKCHIBI ¥ THIPOKCHIBI bu6nmoreka [JOK
HATPUs U KaJTusI https://m.edso0.ru/00ae14b2
[[lenoyno3emMenbHBIE
49 | MeTaIbl — KaJablui U BH6H_HOTeKa 0K
- https://m.eds00.ru/00ae15e8
50 Baxuerimume coequHeHUS bubnuoreka LIOK
KaJIbLINs https://m.edso0.ru/00ae15e8
Buneo "®wu3ndeckne CBOMCTBA
menouHsIx MeTainioB"” (POIIN)
51 Sgﬁﬁ:f;:anm — https://uchebnik.mos.ru/material_vie
H w/atomic_objects/5254843?menuRef
errer=catalogue
52 JKEcTkocTh BOBI U Bu6nnoreka [JOK
CIOCOOBI €€ yCTpaHEHHs https://m.eds00.ru/00ae1886
IIpakTudeckas padbora Ne 6
53 o teMme "JKEcTKOCTh BOABI EH6JI_HOTeKa HOK
1 MeTOZE! €€ yeTpaners” https://m.edsoo.ru/00aelae8
bubmuoreka IIOK
https://m.edso0.ru/00aelc64
VYpok "Amomunuii. Haxoxaenue B
54 | AutoMuHuit npupoze. CBoiCTBa ATFOMUHHUS.
AMQpOTEpHOCTH OKCHJIA 1
runpokcusa amomuaus" (POL)
https://resh.edu.ru/subject/lesson/160
4/start/
55 AmdoTepHbIEe CBOHCTBA Bbubmuorexa [JOK
OKCHJIa M THAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa LIOK
https://m.edso0.ru/00ae1d86
Ypok "XKenezo. Haxoxnenue B
56 | XKeneso npupoze. CBoiicTBa xene3a.
Coenunnenus xxenesa” (POL)
https://resh.edu.ru/subject/lesson/160
S/start/
OKcHBl, TUAPOKCUIBI H
57 | comm xene3a (II) u xxene3a BH6H_HOTeKa HOK
(1) https://m.edso0.ru/00ae35e6
Ypok "O6o01enne mo Teme
O606MmeHICE 1 «Mertamisy. [Ipumenenue
58 CI/ICTeII\I/IIaTI/Ba Vsl 3HAHHUH meranios” (POIL)
H https://resh.edu.ru/subject/lesson/206
7/start/
IIpaktuueckas padora Ne
7. Pemienue
59 | sKcnepuMEeHTANBHBIX brbmmorexa LIOK

3a/1a4 10 TEME
«BaxkHene MeTalibpl U

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3de8

X COEIUHEHUSY
Brrauciaenus mo
YpaBHCHUSM XUMUYECKHUX
peakIuii, eciu OJIMH U3
0 | PCArcHTOB 1ai B M30BITKE 1 bubmmoreka [JOK
WU COJICPIKUT PUMECH. https://m.eds00.ru/00ae1750
Brraucienns MmaccoBoi
JTOJTH BBIXOJIa TIPOYKTa
peaKIu
Ypok "CrocoOs! moTy4eHus u
O606eHIe 1 npumeHenue Metamios" (MOLL)
61 onic ema s J— 1 https://uchebnik.mos.ru/material_vie
HCTEMATH3AIMHA SHAHIH w/atomic_objects/8423338?menuRef
errer=catalogue
Ypok "ObobmieHme 1Mo Teme
KonTtpoinbsHas pabora No4d "Mertamisl". [Ipumenenue MeTaoB"
6p | Mo Teme «Baxneiimme 1 (MDIII)
METAIIBI M UX https://uchebnik.mos.ru/material_vie
COEIMHEHH» w/atomic_objects/7527186?menuRef
errer=catalogue
63 E(?;I(I:ZCZIB;EOB?;?;?H ’ 1 Eubmiorexa OK
A https://m.edso0.ru/00ae3f50
yeJIoBeKa
64 XuMHYecKoe 3arps3HeHue 1 bubmmorexa [IOK
OKPY’KaIOIIEeH cpeJibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHun 1 bubnuoreka LHOK
9KOJIOTHYECKHX MPOOIIEM https://m.edso0.ru/00ae4270
66 O600meHne u 1 bubmmoreka LIOK
CHUCTEMATU3ALMS 3HAHUI https://m.edsoo.ru/00ae0d0a
67 O600meHne u 1 bubmoreka LIOK
CHCTEMaTU3aLMs 3HAHUN https://m.edsoo.ru/00adb33c
68 0O06001IEHNE U 1 bubmuoreka IIOK
CHCTEMaTU3aLMs 3HAHAN https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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