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PABOYAA MPOI'PAMMA VYYEBHOI'O HPEIMETA «XUMUA»
(BA3OBbIM YPOBEHD)

PaGouas mporpamma 1o XMMHH Ha YpOBEHb OCHOBHOT'O 00111ero 00pa3oBaHus JIst
obyuaromuxcst 5-9-x kmaccoB MBOY «llentp o6pazoBanus c. Baeru»» pazpaborana B
COOTBETCTBUU C TPEOOBAHUSAMU:

-OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoi
denepaunny;

-npukaza Munanpocsemerus: ot 31.05.2021 Ne 287 «O06 yrBepkaeHUU deaepaTbHOTO
rOCy/IapCTBEHHOTO 00Pa30BaTENIBHOIO CTaHAAPTa OCHOBHOTO 001IIero 00pa3oBaHuUsI»;
- mpukaza Munnpocsemenust ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu (eaepanbHOU
00pa3oBaTesbHOM MPOrPaMMbl OCHOBHOT'O 00IIIETO 0OOPa30BaAHUS»;
-npuka3za Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenun Ilopsiaka
OpraHM3allMd M OCYIIECTBIEHUS 00pa30oBaTeIbHOW JEATENBHOCTH IO OCHOBHBIM
o0ureo0pa3oBaTeNIbHBIM MIporpaMmmMaM — 00pa30BaTEeIbHBIM NIpOrpaMMaM HayalbHOIO
00111er0, OCHOBHOT'O OOIIIETO M CPETHETO O0IIEro 00Opa3oBaHUsI,;
-CIT 2.4.3648-20 «CaHuUTapHO-3MUAEMHOJIOTUYECKNE TpeOOBaHUSA K OpraHHU3aIUsM
BOCIIUTaHUSI M OOYYEHHs, OTIAbIXa M O3JOPOBJICHMS JETel U  MOJOIEKU»,
YTBEPKACHHBIX ITIOCTAHOBJIEHUEM IJIaBHOI'O CaHUTapHOro Bpada oT 28.09.2020 Ne 28;
-CanlluH 1.2.3685-21 «I'urneHnyeckre HOPMATHUBBI U TpeOOBaHUS K 00ECIEUYEHUIO
Oe3omacHOCTH U (Miu) Oe3BpeAHOCTH ISl 4esloBeKa (DaKTOpPOB Cpenbl OOMTAHUSY,
YTBEPKACHHBIX ITIOCTAHOBJICHUEM IJIaBHOI'O CaHUTapHOro Bpada oT 28.01.2021 Ne 2;
-KOHLIENIMKA TpenojaBaHuss xuMuu B Poccuiickonn @enepauuu, yTBEPKICHHOU
pacnopsixenuem [IpasutenscrBa (mpotokoit oT 03 mexkadpst 2019 r. NelIK-4BH)
-y4e0OHOTO MJIaHa OCHOBHOTO 00IIero oOpa3oBaHus, yTBepkAeHHOTO npukazoMm MBOY
«entp oOpazoBanus c. Baeru» ot 28.08.2023 Ne 154 «O0 yTBep:K/I€HUU OCHOBHOM
o0pa3oBaTeIbHON TPOTrPAMMBbI OCHOBHOT'O 00111ero 00pa3oBaHusI»;

- paboueit mnporpammoii Bocnutanus MBOY «llentp o6pasoBanusi c. Baerm»
yTBepxAcHHOM npukazom Ne 154 - O/ ot 28.08.2023r.

Pabouaa npocpamma yueonozo npeomema «Xumusny (0azoevlit ypoeeHb)
cocmaenena 6 coomeemcmeuu ¢ ProC 000 u Dedepanvnoii padoueil nPoOZPAMMO
yueonozo npeomema «Xumusa» (0azoswviit yposeens) Dedepaivbnoul o0OpazoeamebHOll
npozpammur O0O0.

PaGouas mporpamma mno ydyeOHOMY mpenmMery «Xumus» (06a30BbIi YPOBEHbD)
(mpenmeTtHas o6macTh «EcTecTBEHHO-Hay4YHBIE NPEAMETHI») (Jajnee COOTBETCTBEHHO -
mporpamMma IO XHMHH, XUMUS) BKIIOYAET TOSCHUTEIBHYIO 3aIlMCKy, COJEpKaHue
oOy4YeHUs, TUTAHUPYEMBIC PE3YJIBTAThl OCBOCHUS MTPOTPAMMBI TI0 XUMUH.

1) HOACHUTEJIBHAS 3AIINCKA

[IporpaMma Mo XMMHUHU Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHMs COCTAaBJICHA Ha
OCHOBE TpeOOBaHMU K pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOW MPOTPaMMBI
OCHOBHOTO 00miero oOpaszoBanusi, npeactaBieHHsIx B PI'OC OO0, a Taxke Ha OCHOBE
benepanpHOil paboyeil mporpaMmbl BOCITUTAHHUS M C Y4ETOM KOHLEMIIUH MPEIoIaBaHus



yaeOHOro npeamera « XuMus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoit denepanun.

[Tporpamma mo xuMuu Ja€T Mpe/CTaBICHUE O IeNIX, o0Iel cTpareruu o0y4YeHus,
BOCIUTAHUS U PA3BUTHUS OOYUYAIOIIMUXCS CPEJCTBAMHU YYEOHOIro IpeaMeTa, yCTaHABIUBAET
00s13aTeNIbHOE IPEIMETHOE COAEpKAHUE, IPEyCMATPUBAET PaCPEEICHHUE €ro M0 KiaccaMm
U CTPYKTYpUpPOBaHHE IO pa3JelaM M TeMaM [pOorpaMMbl IO XUMHUH, OIpPEAEIsAeT
KOJIMYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTHKU COJEPKAHUSA, PEKOMEHAYEMYIO
MOCTIEIOBATENIFHOCTD M3YyYCHHSI XUMUHU C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTHKM Y4YeOHOro TMpoliecca, BO3PACTHBIX OCOOEHHOCTEH O00yYaromuxcs,
ompezeNseT BO3MOXKHOCTH TpeIMera [UIsl pealu3aluu TpeOOBaHUM K pe3yibTaTam
OCBOCHHS OCHOBHOM 0O0Opa3oBaTeIbHONM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, a TakkKe TpeOOBaHUU K pe3yibTaTaM OOYy4YEeHHS XMMHHU HAa YPOBHE IieNel
M3Y4YEHHMs] TpeAMETa U OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOM JEATEIbHOCTU
00y4aroIerocs Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUsL.

3HaHME XUMHUHM  CIYKMUT OCHOBOM g  (OpPMHpPOBAHUS  MHUPOBO33PEHUS
oOy4arolerocs, €ro MpeaCTaBIeHUN O MaTepUaJbHOM €IWHCTBE MHpa, BAXKHYIO DPOJb
urparoT (GopMHpyeMble XHUMHEH MpeACcTaBlIeHUs O B3aUMOIPEBPAIICHUSIX YHEPrUu U 00
HBOJIIOIMH BEIIECTB B MPUPOJIE, O MYTAX PEHICHHUS TI00aNbHBIX MPOOJIEM YCTOWMYHMBOTO

pPa3BUTHUSl YEIOBEUECTBA - CBHIPHEBOW, JHEPrETUUYECKOM, NHUINEBOM U HKOJIOTHYECKOU
0€30MacHOCTH, MPOOIIEM 3PABOOXPAHEHUS.
H3yuenue xumuu:

- CHOCOOCTBYET pealn3aliy BO3MOXKHOCTEHW AJi camMopa3BUTHUS U (OpMHUpOBaHUS
KYJIbTYpPbI THYHOCTH, €€ 001Iei 1 (YHKIIMOHATBHON TPaMOTHOCTH;

- BHOCHUT BKJaJ B (OPMHPOBAHME MBIIUIEHUS M TBOPYECKHX CIIOCOOHOCTEH
o0yyaromnmxcs, HaBBIKOB ux CaMOCTOSATEIbHON yueOHOM JeSITeTbHOCTH,
IKCIEPUMEHTALHBIX M MCCIEA0BATEIbCKAX YMEHHH, HEOOXOIUMBIX KaK B TIOBCETHEBHOU
’KU3HU, TaK ¥ B MPOPECCHOHATLHON ACSITEIbHOCTH;

- 3HAKOMHUT CO CIenn()UKON HAYIHOTO MBIIICHUS, 3aK/I1aIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIsiIa HA EOUHCTBO TPUPOABI M UEJIOBEKA, SIBISCTCS OTBETCTBEHHBIM JTallOoM B
(hopMHUPOBaHUH €CTECTBEHHO-HAYUYHON IPaMOTHOCTH O0y4aroIUXCS;

- CcImocoOCTBYET POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYIHBIM
3HaHUSAM, K TPUPOAE, K YEJIOBEKY, BHOCUT CBOWM BKJIAJ B 3KOJIOrMYecKoe oOpa3oBaHHE
00y4Jaromuxcs.

JlanHble HampaBiieHHS B OOY4YEHMM XUMHUHM OOECHeuMBAIOTCS CHEUPUKON
coJiepaHusl y4eOHOro IpenMeTa, KOTOPBIM SBISETCS MeNarorMyecky aJanTHpPOBAaHHBIM
oTpakeHHeM 0a30BOM HAyKH XMMHUHU Ha ONpPEJIeIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO 00IIero o0pa3oBaHMs OpPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMBbl MEPBOHAYAIBHBIX TOHATHH XUMHH, OCHOB
HEOPTaHWYECKOW XHMHUU M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX TOHSITHA OpPraHUYECKOU
XUMHH.

CtpykTypa coaepKaHHs MpOrpaMMbl MO XHUMHHU C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTI0 MTOAX0/1a K €€ U3yUYEHHUIO.

ConepkaHue CKIAIBIBACTCS W3 CHUCTEMBI TMOHATHH O XHMHUYECKOM DJJEMEHTE U
BEIIECTBE W CHUCTEMBI MOHATUH O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 10 MPHUHLUUINY IOCIEIOBATEIBLHOTO pPa3BUTUS 3HAHUH HA OCHOBE
TEOPETUUYECKUX IMPEICTABICHUN PAa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHUS Kak
OCHOBBI Bcero ectecTBo3Hanus; [lepuoanueckoro 3akona /[.J. MenaeneeBa kak OCHOBHOTO



3aKOHAa XMMMM; YYEHHsSI O CTPOEHHMU aToMa M XUMHUYECKOW CBSA3M; NPEACTaBICHHH 00
WIEKTPOJIMTUYECKON JIMCCOLMAIMM  BEIIECTB B PpacTBOpax. TeopeTHyecKkue 3HaHUus
paccMaTpUBalOTCSI Ha OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U OCMBICICHHBIX (DaKTOB,
pa3BHUBAIOTCS TOCIEAOBATEIBHO OT OAHOIO YPOBHSA K JAPYrOMY, BBINOJHASA (YHKUUU
OOBSICHEHUSI M NPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U MTOJIYYEHHS N3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 10 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTMKE €€ CUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOLICHMS K HAYYHOMY 3HAaHHIO U METO/AM II03HAHHUs B HAYKE.

M3ydyeHre XMMHHM TNPOMCXOAMT C IPUBICYEHUEM 3HAHMM W3 paHEe H3YYECHHBIX
y4eOHbIX mpeaMeToB: «Okpyxarommii mMup», «buonorusa. 5-7 kmacce» u «®Pusuka. 7
KJIaco».

[Ipy u3yyeHUM XUMHU NPOUCXOAUT (OPMUPOBAHUE 3HAHUH OCHOB XMMUYECKOU
HayKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKON JEATENbHOCTH YeIOBEKa
Y KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBHI.

3amaya y4yeOHOro IpeaMeTa COCTOMT B (DOPMUPOBAHUU CHUCTEMBl XHMHUYECKHX
3HaHUM - BaXXHEMIIUX (AKTOB, TOHATHHA, 3aKOHOB M TEOPETUUYECKUX IOJIOKEHUM,
JOCTYIHBIX 0000IIEHNI MHUPOBO33PEHUECKOr0 XapaKkTepa, sA3blka HAyKd, B MPHUOOIICHUH K
Hay4yHbIM METOJAaM I[IO3HAHUSA NPU HU3YYCHHHM BEUIECTB M XMMHUYECKHX pEeaKlHil, B
(GOpMHUpPOBAaHMM M PA3BUTUU IO3HABATEIBHBIX YMEHHMM M HMX NPUMEHEHMH B Y4eOHO-
MO3HABAaTEIbHOW M  y4e€OHO-HCCIENOBATEIbCKON  JEATENbHOCTH, OCBOCHMHM IPaBHII
0e30macHOro 0OpaIleHus! C BEIIECTBAMU B TTOBCEHEBHON KU3HHU.

Ilpu wu3yuenuu xumuu Ha YpOGHE OCHOGHO20 00UL€20 00pPA306AHUA 6AIHCHOE
3HaueHue npuodpenu maxkue yeiu, KaK:

- (opMuUpOBaHME  HMHTEJUIEKTyaJIJbHO  Pa3BUTOM  JHMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATUIO PEIIEHUH, CIIOCOOHOMN
a/IalITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

- HaNpaBJICHHOCTh OOYYEHHMsS Ha CHCTeMaTHuYecKoe MpuoOIeHue oOydaroumxcs K
CaMOCTOSITEIbHOM ~ MO3HABaTENIbHOM  JEATEIbHOCTH, HAay4YHbIM METOJaM  I[O3HaHUf,
(hOpPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

- o0becrnieyeHne yCIOBHM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O00YUYaIOIIUMUCS OMBITA
pa3HoOOpa3HON  JeATeNbHOCTH, TMO3HAHMS M CaMOIO3HAaHMS, KIIOYEBBIX HABBIKOB
(KJTI0YEBBIX KOMIIETEHLIMI), UMEIOIINX YHUBEpPCAIbHOE 3HAUYEHUE AJIs Pa3IMYHBIX BHJIOB
NESTEIBHOCTH;

- hopmupoBaHue 001Iel PYHKIIMOHATLHOM U €CTeCTBEHHO-HAyYHOW IpaMOTHOCTH, B
T.4. YMEHUN OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXAIOLIEro MUpa, UCTIOIb3Ysl 3HAHUS U
OTBIT, TIOJYYEHHbIE MPH H3YYEHUU XUMHH, NMPUMEHATh MX NPU pEUIeHHHd NpoldieM B
MMOBCEHEBHOM )KU3HU U TPYIOBOU JIESATEIBbHOCTH;

- (opmupoBaHue y o0O0y4arolmUXcsi TYMaHUCTHUYECKMX OTHOLICHUH, MOHUMaHUs
HEHHOCTH XHWMUYECKMX 3HAHUW Ui BBIPAOOTKH 3KOJOTHYECKH LEIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM NEATEIBHOCTH B ILIETSX COXPAHEHUS CBOETO 370POBbS U
OKPYKAIOIIEH MPUPOJTHON CPEJIb;

- pa3BUTHE MOTHUBAIMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTpOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHs OOIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOGWIIA U HATPABICHHOCTH AalbHEHIero o0yueHusl.



Mecmo yueonozo npeomema «Xumuuy 6 yueoOHom niane
OO0ree YKMCIIo 4acoB AJIA U3yYCeHUsI XUMHH - 136 4acoB:

B 8 Kjacce - 68 yacoB (2 yaca B HEJENI0),

B 9 Kitacce - 68 yacoB (2 yaca B HEJIETIO).

2) COAEP KAHUME YYEBHOT'O IPEIMETA «XUMUSA»

COJAEPKXAHUE OBYYEHUA B 8 KJIACCE

IlepBoHayanbHbIe XMMHYECKHE IOHATHS.

[Ipenmer xumun. Ponb XMMHUM B )KU3HU YellOBEeKa. XUMHUS B CHCTeMe HayK. Tena u
BemecTBa. du3nueckre cBOWCTBA BEUIECTB. ArperaTHoe cocTossHue BewecTB. [loHsTHE O
MeToJax Mo3HaHus B XuMuu. UucTeie BemiecTBa U cMecu. CriocoObl pa3/ieiieHus CMECei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CUMBOJIbI XUMUYECKUX DJIEMEHTOB.
[IpocThie U ca0XKHbIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

Xumunueckasd ¢opmyna. BaneHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocHTeNnbHas aromMHass Macca. OTHOCHTENbHAs
MOJIeKyJIsipHast Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUU.

KomnuectBo BemecTBa. Mosib. Mossspaas Macca. B3anumMocBsA3b KOJIMYECTBA, MAaCChl U
quclia CTPYKTYPHBIX €IMHUI BeulecTBa. Pacuérel mo popmynamMm XUMHUYECKUX COCIMHEHHH.

duznyeckue U XUMHUYECKUE SBICHUS. XUMUYEcKasi peakius U e€ Mpu3HaKku. 3aKoH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukauus XUMHUECKHX
peakiuil (COeIUHEeHM S, PA3JIOKEHUS, 3aMEIIECHUs, 0OMEHA).

XUMUYECKUNA DKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TMOCYAOW, MpaBUIaMU
paboTel B nabopaTopuu U TnpuéMaMu oOpaieHusi ¢ JabopaTOpHBIM 000pPYIOBAHHEM,
M3y4YeHHE U OIuCaHue (PUINYECKUX CBOWCTB 0Opa3loB HEOPTaHUYECKUX BEIECTB,
HaOmoneHne gu3ndyeckux (MIaBIeHUE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAlLlMs BOJbI) U XMMHYECKUX (FOPEHHUE CBEYM, MPOKATMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJIEHCTBUE MeJla C KHUCIOTOW) SIBICHUH, HAOJMIOJeHuE U OINUCAHUE
MPU3HAKOB NPOTEKAHMSI XUMHUYECKMX peakuui (pasjokeHue caxapa, B3auMOJIEHCTBHE
CEpHOM KHUCJIOTHI C XJIOpUIoM Oapus, paznoxenue ruapokcuna meau (1) npu narpeBanuu,
B3aMMOJIeHCTBUE >kere3a ¢ pactBopoM coiu meau (II), mzydenwe crnocoOOB pazaeneHus
cmeceil (C  TMOMOIIBIO  MarHuTa, (UIBTPOBAaHWE, BbIMAPUBAHUE, JUCTUILIALIUA,
xpoMarorpadus), MPOBEICHHE OYNCTKA TMOBAPEHHOW CONHM, HAONIOJACHHUE M OIHUCAHUE
PE3yJIbTaTOB MPOBEJEHUS OIBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs MAacChl, CO3/1aHHE
Mojienielt MoJieKy (IIapOCTEP>KHEBbIX ).

Baskuelme npeacraBuTe/ I HEOPraHM4eCKUX BeLeCTB.

Boznyx - cmech ra3o. CoctaB Bo3ayxa. Kuciopos - 31eMEHT ¥ IPOCTOE BEIIECTBO.
Haxoxxnenue kucimopona B mpupojae, (pu3mueckne M XMMHUYECKHE CBOMCTBa (peakuuu
ropenus). Oxcuzabl. IlpumenHenue xkuciaopona. CrnocoObl TONYYEHHUS KHUCIOpPOJa B
nabopaTopul W TNpoMblIIeHHOCTH. KpyroBopor kuciopoga B mnpupoge. O30H -
JJIOTPONHAsT MOAU(PHUKAIIHS KHCIOPOIa.

TernoBoil 3pPexT XUMUUYECKON peakiuu, TEPMOXUMUYECKUE YpaBHEHUS, JK30- U
SHAOTEPMHUUECKHE peakiuu. TOIIMBO: yrojib U MeTaH. 3arps3HEHUE BO3JlyXa, YCHIICHHE
MapHUKOBOTO 3 (ekTa, pa3pymieHrne 030HOBOTO CIIOSL.

Bonopon - snemeHT m mpoctoe BeuwiecTBo. HaxoxaeHue Boaopona B INPUPOIE,
¢dbu3nueckue M XMMHUYECKHE CBOICTBa, MPUMEHEHHE, CIOocoObl mosydeHus. Kuciaorel u



COJIH.

Mousipabiii 00bEM ra30B. Pac4E€Thl M0 XMMHUYECKUM YPABHEHHSIM.

dusznueckue cBoucTBa BOAbl. Boma kak pactBoputenb. PactBopsl. HackllieHHble u
HEHACBIIIEHHBIE pACTBOPBL. PacTBOpUMOCTh BEmIECTB B BOAE. MaccoBas 1015 BEIIECTBA B
pactBope. XuMuueckue cBoiictBa Bojibl. OcHOBaHuUs. Ponab pacTBOPOB B IPUPO/IE U B KU3HU
yenoBeka. KpyroBopot Boibl B IpupoJe. 3arpsi3HeHHe TpUpOAHbIX BoA. OXpaHa U OUHMCTKa
MPUPOAHBIX BOJ.

Knaccudukanus nHeoprannyeckux coennHeHuit. Oxcunpl. Kimaccudukanus oKCHIOB:
coyieoOpa3yroniie (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHBIE) H HecoJeoOpa3yrolue.
Homenknarypa okxcunoB. dusnmyeckne M XUMHUYECKHE CBOMCTBa OKcUIOB. IlomyueHue
OKCH/JIOB.

OcHoBanus. Knaccudukainus OCHOBaHUN: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSA.
Howmenknarypa ocHoBaHuil. @u3nyueCcKre U XUMUYECKHUE CBOMCTBA OCHOBaHMU. [lomyueHue
OCHOBAHUHU.

Kucnorel. Knaccuduxamus xkucinor. Homenknatypa kucinor. Pusnyeckue Hu
XMMHUYECKHE CBOMCTBa KUCIOT. Pan aktuBHoct MetauioB H.H. bekerosa. Ilonyuyenne
KHCJIOT.

Comu. Homenkiatypa comnen.

Pu3nYecKre 1 XUuMHYECKHE CBOMCTBA conell. [lonyduenue comnen.

['eneTnueckas CBsI3b MEXAY KJIaCCAMH HEOPTraHUYECKUX COCAMHEHUMN.

XUMUYECKUNA IKCIEPUMEHT: KAUYECTBEHHOE OMPENCIICHUE COJICPKAHUS KHUCIOPOaa B
BO3/IyXe, TMOJy4YeHHE, COOMpaHue, pACIO3HABAHME M H3YYCHHE CBONCTB KHCJIOPOJA,
HAOJIIO/ICHUE B3aMMOJCHCTBHS BEHIECTB C KHUCIOPOJOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHus ropeHus (moxapa), 03HAaKOMJICHHE C O0Opa3laMu OKCHJIOB M OMHCAHHUE HX
CBOMCTB, TMOJy4Ye€HHE, COOWpaHUEe, paclo3HaBaHUE W U3YyUYEHHE CBOICTB BOJOpPOJA
(ropenue), B3aumozeiicteue Bojaopoaa ¢ okcuaoMm meau (II) (Bo3MokHO HMCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE 0Opa3IOB BEIIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBaHUE
O0COOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTBHIO, MPHUTOTOBICHUE
pacTBOPOB C OMPEAECIEHHON MAaCCOBOM J0JI€ PACTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE
BOJIbI C METAJIJIaMU (HAaTPUEM U KajblueM) (BO3MOKHO MCIOJIb30BAHUE BUEOMATEPUATIOB),
uccleloBaHue O00pa3lloB HEOPTaHWYECKUX BEHIECTB PA3IMUYHBIX KJIACCOB, HAONIOICHUE
W3MEHEHUS OKpacKu HHAMKATOPOB B pacTBOpax KHUCJIOT M MIEJIOYEH, H3y4YECHHUE
B3auMozeiicTBus okcuaa menu (II) ¢ pacTBopoM CepHOW KHCIOTHI, KUCIOT C METalJIaMH,
peaKkurii HEeWTpaav3alHuH, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OIHOTO
MeTaJUla JIpyrUM W3 pPacTBOpa COJIM, PEIICHHE HKCHEPUMEHTAIbHBIX 3a/ady IO TEeMe
«BaxHenuue Ki1acchl HECOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepuoamyeckasi cucreMa XMMHYECKHX 3JIEMEHTOB
A.NA. Menpeseea. Crpoenne aroMoB. XuMHYeCKasi CBA3b. OKHCIUTENbHO-
BOCCTAHOBHMTE/IbHbIC PEAKIIMU.

[lepBrie TOMBITKH KiAcCU(UKAIMKN XUMUYECKUX deMeHTOB. [loHsTHEe O rpymmax
CXOJIHBIX AJIEMEHTOB (ILEJIOUYHbIE M IIEJIOYHO3EMENIbHbIE METaJUIbl, TAJIOT€Hbl, HHEPTHBIC
rasbl). DJI€MEHThI, KOTOpbIe 00pa3ytoT aMpOTEPHBIC OKCHUJIBI U THAPOKCH/IBI.

ITepnoguuecknuit 3akoH. llepuomnueckas cucrema xumuudeckux siemeHToB J[.U.
MenneneeBa. Koporkonepuonnas u miauHHONepuoaHas ¢Gopmel [leproanyeckoid cuctemMsbl
xumuueckux sneMeHToB .M. Mengneneesa. Ilepuonsl m rpynmbl. PU3HYECKUH CMBICTT
NOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.



Crpoenne aromoB. CoctaB aromHbIX danep. M3ortombl. Onextponbsl. CrpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB IMepBbIX 20 xumuueckux sjaemMeHToB Ilepuoanueckoit
cucteMsl J[.M1. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA IO €T0 MOJ0KEHHUIO
B [Iepnognueckon cucreme [[.M1. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHHMs  pajuyca aTOMOB  XUMHUYECKUX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TIpymnmamM M IepuojaM. 3HAuYCHHUE
[lepnoguueckoro 3akoHa u Ilepuonnyeckod cHCTEMBl XMMHUYECKHX JJIEMEHTOB IS
pa3BUTHUS HayKu U nipakTuku. .M. MeHeneeB - yu€HbIN U TpaXKIaHUH.

Xumuueckas  cBsizb.  KoBaneHTHas  (mojdsipHas M HENOJspHasi)  CBA3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. VIOHHAsI CBA3b.

Crenenp okucieHud. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. IIpoueccel
OKHCJIEHHS U BOCCTaHOBJIEHUA. OKHCIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUN IKCTIEPUMEHT: U3Y4eHHE 0Opa3IoB BEIIECTB METAJUIOB U HEMETAILIOB,
B3aMMOJICHCTBUE TUAPOKCHIA LHMHKA C PacTBOpPaMU KHUCJIOT M IIEJIOYel, MpOBEACHHE
OMNBITOB, WUIIOCTPUPYIOIIUX TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX — pEaKIui
(ropeHue, peakiuu pas3ioKeHHs, COSAMHECHHUS).

Me:xnpeaMeTHble CBSI3H.

Peanmu3amuss MeEXNpeIMETHBIX CBA3€H IIpM HW3YyYEHHH XHMHM B 8§ Kiacce
OCYIIECTBIIIETCSA YEpe3 MCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYUHBIX MOHITHH, Tak U
MOHSATUMN, SIBJISIIOIINUXCS CUCTEMHBIMU JUIsl OTAENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01mue ecTeCTBEHHO-HAyYHbIE MOHATHUS: Hay4YHBIH (haKT, TMIIOTE3a, TEOPHs, 3aKOH,
aHaiM3, CHUHTE3, Kiaccuukamus, NEPUOJUYHOCTh, HAONIOJCHHE, DKCIEPUMEHT,
MOJIEIMPOBAHNE, U3MEPEHUE, MOJIENb, SBJICHHUE.

®duszuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, H3OTOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJIA, 3JEKTPUUECKHI 3aps], BEUIECTBO, TeNO, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, I'a3, (U3NUECKre BEIMUNHBI, €AMHUIIBI U3MEPEHHSI, KOCMOC, TUIaHETHI,
3B&3161, ComHILE.

buonorus: poTocunrtes, apixanue, buocdepa.

['eorpadus: armocdepa, tumpocdepa, MHUHEpanbl, TOPHBIE MOPOJbI, TOJE3HBIC
HCKOIIae€MbI€, TOIINBO, BOJHBIE PECYPCHI.

COJIEP’)KAHUE OBYYEHMUA B 9 KIIACCE

BemecTBo 1 XUMHYeCKas peaKkuusi.

ITepnoguuecknit 3akoH. llepuommnueckas cucrema xumuudeckux siemeHToB J[.U.
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XMUMHUUYECKUX
3JIEMEHTOB IEPBBIX TPEX MEPHUOJIOB, KAJIHS, KaIbLUUS U UX COCIUHEHUW B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproinueckoi CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUJIbl XUMUYECKON CBA3U. THUIBI KPUCTANIMUECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU M BHJIa XUMHUYECKOU
CBSI3H.

Knaccudukamnus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. XUMUYECKHE CBONCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM  KJaccaM HEOPraHWYECKHX COECAWHEHUM,
TEHETHYECKAs CBA3b HEOPTaHUYECKUX BELIECTB.

Krnaccudpukanuss XUMHYECKHX pEaKIHWid MO Pa3InYHbIM TMPU3HAKAM (IO YHUCTy U
COCTaBY Y4YAaCTBYIOIIMX B PEaKIMHM BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo U3MEHEHHUIO



CTENEHEW OKHUCJIEHUS XUMHUYECKHUX DJIEMEHTOB, 10 O0OpaTUMOCTH, IO YYaCTHUIO
KaTanau3aTopa). K30- U SHIOTEPMUYECKHUE PEaKLUU, TEPMOXUMHUECKHE YpaBHEHUSI.

[TonsiTne o ckopocTH xumudecko peakuuu. Ilonarue o0 oOpaTUMBIX W
HEOOPAaTUMBIX XUMUUECKUX peakuusiX. [loHsITHEe 0 TOMOT€HHBIX U T€TEPOTCHHBIX PEAKIIHIX.
[Tonstue o xkaranuze. IloHATHE O XMMHUYECKOM paBHOBeCHMU. DaKTOphI, BIMUSAIONIME Ha
CKOPOCTbh XUMHUYECKOHN PEAKIINHU U MTOJIOKEHUE XUMUUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, SJIEKTPOHHBII OanaHC OKUCIUTENbHO-
BOCCTaHOBHUTEIBHOMN peaKuuH. CocraBiienue ypaBHEHUU OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOIB30BAHUEM METO/Ia DJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOIUTUYECKONW TUCCOLUMALMH. ONEKTPOJIUTBI W  HEDIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHW3M IHCCONMALIMKN BEMIECTB C PA3JIMYHBIMU BUJAMH XUMHAYECKON
cBs3u. Crenens aucconuanuu. CUIIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuuu wmoHHOTO OOMeHa. YCIIOBUS TNPOTEKAaHUS peakluili HOHHOTO OOMeHa,
MOJIHBIE U COKpAlIEHHBIE MOHHBIC YpaBHEHUs peakiuid. CBOWCTBAa KHUCIIOT, OCHOBAaHUU U
cojied B CBETE MpEACTaBIEHUM 00 HIIEKTPONUTUYECKON auccounanuu. KadecTBeHHbIE
peakiuu Ha MoHbIL. [loHATHE O THUApPOIN3E CONEil.

XHUMHUYECKUN IKCIIEPUMEHT: 03HAKOMIIEHUE C MOJAENIAMHU KPUCTAINTMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METAUIOB M HEMeTauioB (rpadura W aiMasa), CIOXKHBIX
BEILIECTB (XJIOpHUAA HATPHsl), UCCIAEIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHMUUYECKOW pEeaKiuu
OT BO3JICUCTBHSI PA3IMYHBIX (DAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOIHOCTH PACTBOPOB
BEIIECTB, Mpoliecca AUCCOLUALNN KUCTOT, IIeoueld u cosei (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB), MPOBEJACHUE OMNBITOB, WUIIOCTPUPYIOIINX TMPU3HAKUA MPOTEKAHUS
peakuuii HOHHOTO oOMeHa (oOpa3oBaHHE Ocajka, BbIIEIEHUE ra3za, 0Opa30BaHHE BOJIbI),
OMBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEaKIIUiA
(ropeHue, peakuu pa3jaoKeHUs, COEIMHEHNUs ), PACTIO3HaBaHNE HEOPTAHUYECKUX BELIECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTanibl 1 MX CoeIMHEHUS.

OO61mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTU CTPOEHHUS aTOMOB, XapaKTEepHBIE
creneHn okucieHus. CTpoeHrne U (uU3NYECKHe CBOMCTBA MPOCTHIX BEUIECTB - TajOr€HOB.
XUMHUUECKUE CBOWMCTBA Ha MpUMepe xjopa (B3auMOJACICTBUE C MeTallllaMH, HEMETaJJIaMH,
menoyaMu). XaopoBogopoAd. ConsiHas KUCIOTa, XMMHUYECKHE CBOWCTBA, MOJYyYEHHUE,
IIpUMEHEHHe. [lelicTBue Xxyiopa M XJIOPOBOJOPOJA HA OpraHU3M 4esoBeKa. BakHeiimmne
XJIOPUJIBI U UX HAXOXKIECHHUE B IPUPOJE.

O6mas xapakrepuctuka eMeHToB VIA-rpynmbsl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEPHBIE CTEMIEHU OKUCIICHHUS.

CrtpoeHue u (u3MUecKHe CBOMCTBA MPOCTBHIX BEHIECTB - KHUCJIOPOJAa U CEPBHI.
AmoTponHeie  MOAM(UKAMKA KHCIOpOJAa U Cepbl. XUMHUYECKHUE CBOWCTBA CEPHI.
CepoBosiopos, crpoeHue, (usuveckue M XUMHUYECKHe cBOWcTBA. OKCHABI CEphl Kak
MpEeACTaBUTENIM KHUCIOTHBIX OKCcHUIOB. CepHas KHCIOTa, (U3UYECKUEC W XHUMHUYCCKHE
CBOICTBa (0OIIME Kak MPEACTABUTENs Kiacca KUCIOT W crenuduueckne). XUMUIECKUE
peaKIny, JIeKaIIIe B OCHOBE IMPOMBIIIJICHHOTO CIIOC00a MOYIeHUS CEPHOU KUCIIOTHI.

[Tpumenenne. Conu cepHOM KHCIOTHI, KadeCTBEHHas peaklMs Ha Cylb(ar-HoH.
Haxoxnenue cepel u €€ coequHEeHUN B NpUpoJe. XUMUYECKOE 3arpsA3HEHUE OKPYKarollen
cpeabl COCAMHEHUSIMH Cepbl (KHUCIOTHBIE MOXIU, 3arpsi3HEHUE BO3/yXa U BOJOEMOB),
CTHIOCOOBI €r0 MPEJ0TBPAILICHHS.

O6mas xapaktepuctuka 31emMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,



XapaKTEpHbIE CTETICHH OKUCIICHUSI.

A30T, pacmpocTpaHeHHe B TMpHupojae, (U3HUECKHMe W XHMHUYECKHE CBOICTBa.
KpyroBopor aszora B mnpupojge. AMMHaK, ero (Qu3nyeckue M XHUMUYECKHE CBOMCTBA,
nonydeHne u npuMmeHenune. Comu aMMOHUS, X (DU3MUYECKME M XWMHUYECKHE CBOICTBa,
nmpuMeHeHne. KauecTBeHHas peakiys Ha MOHbBI aMMOHMS. A30THAsI KHCIIOTA, €€ MOJIy4YEHHE,
bu3nueckue M XUMHYECKHE CBOMCTBa (00IIME Kak MpEeACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). Mcmnonp30BaHue HUTPATOB M COJEH aMMOHHS B Kau€CTBE MHHEPAIBbHBIX
ynoOpeHnil. XHMHUYECKOE 3arpsi3HEHHE OKpYKalIlleld Cpeabl COENUHEHUSAMH a30Ta
(KUCIOTHBIE TOK]IU, 3aTPSI3HEHUE BO3AyXa, IOYBBI U BOJAOEMOB).

®ocdop, amnorpornHsie Momudukanmuu dochopa, (PUIHMUECKHE U XUMHYECCKHE
cBoiictBa. Oxcun Qochopa (V) um dochopHas kucimora, (uU3HUECKHE U XUMHUYECKHE
CBOIICTBa, nony4yeHue. Mcnonp3zoBanue pochaToB B KAUECTBE MUHEPATIbHBIX y10OpEHUH.

OO6mias xapaktepuctuka smnemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHUSI.

VYraepon, aloTponHbIe MOIUGUKAIINHN, PACTIPOCTPAHEHHE B IPUPOJIE, PU3UIESCKHE U
XUMH4Yeckre cBorictBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. OKCHabl yriepona,
ux (pU3MYecKre U XMMUYECKHUE CBOMCTBA, JACHCTBHE HA JKUBBIE OPTaHU3MBI, MOTYyYEHUE U
MPUMEHEHHE. DKOJOTUYECKHe MPOOIeMBbl, CBs3aHHBIE ¢ okcuaoM yriepozaa (IV), runmoresa
r7100aTbHOTO TIOTETUICHHUS KJIMMAaTa, TAPHUKOBBINA AP PEKT. YToapHas KUCIOTa U e€ COJIU, X
¢dbu3nueckre U XUMUYECKHUE CBOMCTBA, MOJydeHUE U npuMeHeHue. KadecTBeHHas peakiius
Ha KapOoHaT-HOHBI. Mcnonap3oBanne kKapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH U
CEIBCKOM XO35HCTBE.

[lepBoHauanbHBIE TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KAaK O COEIUHEHUSIX
yriepojga (MeTaH, 3TaH, 3TWIEH, AaleTWJIeH, 3TaHOJ], TJIMLEPHUH, YKCYCHas KHCIIOTa).
[TpupoaHbIe UCTOYHUKU YTICBOJOPOIOB (Yroib, MPUPOIAHBIN Ta3, HEPTH), MPOAYKTHI MX
nepepaboTku (0€H3MH), X POJIb B OBITY U MPOMBIIIIEHHOCTH.

[ToHaTHe 0 OMONOTMYECKH BaKHBIX BEIECTBAX: XHpax, Oeikax, yrieBojax - M UX
pOJM B JKM3HM dYeNOBEKa. MarepuaibHOE €JMHCTBO OpPTaHMYECKUX W HEOPraHWYECKUX
COCIMHECHUM.

Kpemuuii, ero ¢usnueckre M XMUMHUYECKHUE CBOMCTBA, MOJYYCHHE U TNPUMEHEHUE.
Coenunaenust kpemHusi B mpupoge. OOmue mnpexacraBieHus o0 okcuae kpemHus(1Y) u
KpeMHHEBOW  kuciote. CunmMKatel, WX  HWCHOIB30BaHME B  OBITY, MEIUIIMHE,
MPOMBIIUICHHOCTH. BakHe#mme CTpouTenbHbIE MaTepHasbl: KepaMHKa, CTEKIO, IIEMEHT,
6etoH, xkene300eroH. [Ipobiembl 6€30MMacHOTO HCTOIB30BAHUS CTPOUTEIBHBIX MAaTEPHATIOB
B TIOBCETHEBHOM KH3HH.

XUMUYECKHUN SKCIIEPUMEHT: N3y4YeHHEe 00pa3I[0B HEOPTaHMUECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIIOTBI, TIPOBEICHNE KAYECTBEHHBIX PEaKLUUi Ha XJIOPUI-UOHBI U HAOIIOICHHE
MPU3HAKOB UX TMPOTEKAHMS, OMBITHI, OTpaKaole (PU3NUYECKHEe U XUMHUYECKUE CBOWCTBA
raJloreHOB W WX COCAMHEHHWH (BO3MOXKHO  HCIIOJIb30BaHWE  BHUICOMATEPHAIIOB),
O3HAKOMJICHHE ¢ 00pa3laMu XJIOPHUA0B (TaJOreHHU/IOB), O3HAKOMJICHHE C 00pa3liaMu Cephbl U
e coeMHEHUSIMHU (BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPHANIOB), HAOIIOIEHUE TpoIiecca
oOyrIMBaHUs caxapa IOJA JCHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOW KHCIOTHI, M3YYCHHUE
XUMHYECKUX CBOMCTB pa30aBICHHON CEpHON KHUCIIOTHI, TPOBEJCHUE KAUECTBEHHON peaKInu
Ha cynb(aT-uoH U HAOIIOEHNE MPU3HAKA €€ MPOTEKAHUs, O3HAKOMJICHHE C (PU3NUECKUMU
cBolicTBamMu  a3oTa, ¢dochopa U UX COCIUHEHHH (BO3MOXHO  HCIOJIb30BAaHUE
BUJIEOMATEepUaIoB), oOpa3lamMu a30THBIX W (GOCHOPHBIX YIOOpEHMI, TMOIydYeHHue,



coOupaHue, pacro3HaBaHWE W U3YYCHHE CBOWCTB aMMHaKa, NMPOBEJEHUE KadyeCTBEHHBIX
peaknuii Ha HMOH aMMoHUS U (ocdaT-HOH W HU3yYEeHHWE NPHU3HAKOB HX MPOTEKAHMUS,
B3aMMOJICHCTBHE KOHIIGHTPUPOBAHHOM a30THOW KHCIOTBI C MeEIbl  (BO3MOXKHO
WCIIOJb30BAHUE BHJIEOMATEPUATIOB), HU3YUYEHHUE MOJIENeH KPUCTAUIMYECKUX PEeIIETOK
anmasza, rpaduta, QyiepeHa, O3HAKOMJIEHHE C MPOILIECCOM aJCOPOLMHU PaCTBOPEHHBIX
BEIIIECTB aKTHBUPOBAHHBIM YIJIEM W YCTPOWCTBOM TMPOTHBOTa3a, MOJyYECHHE, COOMpaHue,
pacrno3HaBaHWE W M3YYCHHE CBOMCTB YIVIEKHCIIONO Tra3a, MPOBEACHUE KA4ECTBEHHBIX
peaknuii Ha KapOOHAT W CUJIMKAT-UOHBI W H3YYEHHE MPU3HAKOB HUX MPOTEKAHMUS,
03HAKOMJICHUE c MPOAYKIHEH CUJIUKATHOM MPOMBIIIJIEHHOCTH, pelieHue
SKCIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BakHelIlne HEMETAIIIbI U UX COSTUHECHUS.

MeTaiibl M UX COeIMHEHM .

OO0mas xapakTepUCTHKAa XUMHYECKUX SJEMEHTOB - METAJJIOB HAa OCHOBAaHUU HUX
nonoxeHuss B llepmomnueckoil cucrteme xumuyeckux siiemMeHToB J[.M. MenneneeBa u
ctpoeHus atomMoB. CTpoeHHe MeTauioB. MeTamuyeckas CBA3b M METaJUIMYECKast
KPUCTAJUIMYECKAsT  pEIIETKA.  ODJIEKTPOXUMHYECKHM  psAX  HANPSDKEHUHM  METaJuIoB.
dusznuecKkue ¥ XUMHUUYECKHE CBOMCTBA MeTauioB. OOIIHe CrocoObl MOYYSHUST METaJIJIOB.
[ToHsATHE O KOPPO3WH METAJJIOB, OCHOBHBIE CIOCOOBI 3alTUTHI MX OT KOppo3uu. CIUIaBBI
(ctranp, 4yryH, AIOpaTIOMUHUNA, OpOH3a) M X TPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble MeTajuibl: TmOJOXKeHHWE B llepuoanyeckod CHCTEME XUMHYECKHX
anemenToB J[.M. MenzeneeBa, CTpo€HHE MX aTOMOB, HAXOXEHHE B Mpupojie. Pusndeckue
Y XUMHUYECKHUE CBOWMCTBA (Ha MpuUMepe HAaTpus U Kanus). OKCUIbl U TUIPOKCUIBI HATPUS U
Kanus. [[puMeHeHne meI0YHbIX METAJJIOB U KX COCIMHEHUN.

[IlenoyHO3eMeNbHBIE METAJUIBI MAarHUM W KaJIbIIMii: TOJ0xkeHue B [lepuoanueckou
cucteMe XxuMuyeckux 3yemMeHToB .M. MeHnaeneeBa, CTpoO€HHME UX aTOMOB, HAXOXKJICHUE B
npupose. dusnyeckne W XHMMHYECKME CBOMCTBA MarHvs M Kainblus. Baxkaeimme
COCIMHEHUSI Kanbllusg (OKCUI, TUIAPOKCHUZ, coiH). JKECTKOCTh BOJABI U CHOCOOBI €€
YCTpAHEHHS.

Amomunuii: nonoxenue B [lepuoguueckoil cucreMe XuMu4eckux syemeHTos J1.1.
MenpeneeBa, CTpoeHUE aToma, HaxoXJeHWEe B mnpupoje. Duznueckne W XUMHUYECKHUE
CBOMCTBa allfOMUHUSA. AM(POTEpHBIE CBOHMCTBA OKCHIA M THIPOKCHIA A TFOMHHHMS.

Keneszo: momoxenue B llepuomnyeckort cucreme Xumuueckux siaemeHtoB [[.U.
MenpeneeBa, CTpoeHUE aToMa, HaxOXJeHHE B mnpupoae. Duznueckne M XUMHUYECKHUE
cBoicTBa xene3a. OKCubl, TUIPOKCUIBI U conu con xenesa (1) u xxenesa (I11), ux cocras,
CBOWCTBA U MOJIyYCHUE.

XUMHYECKUN IKCTIIEPUMEHT: O3HAKOMJIGHHE ¢ oOpaslaMu METaIOB U CIUJIaBOB, MX
(U3UYECKUMH CBOWCTBAMH, H3Y4YCHHE pPE3YyIbTAaTOB KOPPO3UHU METAIJIOB (BO3MOKHO
WCIIOJIb30BAHKME BHUACOMATEPHAIIOB), OCOOCHHOCTEW B3aWMOJCHUCTBUS OKCHAA KaJbIUs U
HaTpusi C BOJOW (BO3MOKHO HCIMOJb30BaHUE BUACOMATEPHUANIOB), MCCIIEIOBAHUE CBOMCTB
KECTKOW BOJBI, Tpollecca TOPEHHUs XKejle3a B KUCIOpoJe (BO3MOXKHO HCIIOIb30BaHHE
BHJIEOMATEpHUAJOB), MPU3HAKOB MPOTEKAHUS KAUE€CTBEHHBIX PEaKIMil Ha WMOHBI (MarHus,
Kalbplus, amroMuHus, nuHka, skene3a (II) m xemesa (III), memu (II), mabmronenue u
OMMCAaHWE TPOILIECCOB OKpAIIMBAHMUS IUIAMEHM HMOHAMU HATpHs, Kalusd M KalblUs
(BO3MOXHO HCTOJIb30BAaHHWE BHJICOMATEpPUAJIOB), HCCIIeIOBaHUE aM(pOTEPHBIX CBOICTB
TUAPOKCHUIA aIOMUHUSA U THUAPOKCHAA IMHKA, PEIICHUE IKCIEPUMEHTAIbHBIX 3ajlay 10
Teme «BaxxHelie MeTamibl U UX COCIMHEHUSD.

XuMus ¥ OKpy:Kawiuas cpeaa.



BemectBa u marepuasisl B IOBCEAHEBHOM JKM3HM 4eloBeka. besonacHoe
UCIIOJIb30BAaHUE BEIIECTB M XHUMHUYECKUX peakuuid B ObiTy. [lepBas mnomomp mnpu
XUMHYECKHX 0KOTaX U OTPaBJICHUSIX.

XVUMHYECKOE 3arpsA3HEHUE OKpyKawlled cpenbl (IpeaenbHas —JAOMycCTHMas
KoHIeHTpanus BemiecTs (nanee - [1JIK). Ponb xuMuu B pelieHun 3K0JIOTHUYECKUX TpoOIeMm.

XUMUYECKUN HKCIIEPUMEHT: H3ydeHHEe 0O0paslloB MaTepHaloB (CTEKJIO, CIUIABbI
METaJIOB, OJIUMEPHBIE MaTepUabl).

Me:xnpeaMmeTHbie CBA3H.

Peanuzanuss MexXnpeIMeTHBIX CBA3€H MpU H3YyYeHUHM XUMUU B 9 Kiacce
OCYIIECTBIIAETCSA Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK U
MOHATHUH, SIBISIFOIIMXCS CHUCTEMHBIMHU U OTIENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01mue ecTeCTBEHHO-HAYUHbIE MOHSATHUS: HAY4YHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHalM3, CHUHTE3, Kiaccudukamus, NEePUOJUYHOCTh, HAONIOACHHE, DSKCIEPHUMEHT,
MOJIETUPOBAHUE, W3MEPEHHE, MOJeNb, SBJICHUE, NAapHUKOBBIA 3(PQEeKT, TEeXHOJIOrusi,
MaTepHAIIbI.

®dwuszuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, H3OTOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, S3JEKTPUUYECKUI 3apsl, NPOBOJHUKU, IOITYIPOBOJHUKH,
IUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSHUE BEIIECTBA,
ra3, pacTBOp, paCTBOPUMOCTh, KPUCTAJUTHYECKas pemETKa, CIUIaBbl, GPU3MUECKUE BETUYMHBI,
€IMHMIIBI U3MEPEHUS, KOCMHUECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: QgorocuHTe3, nbpixaHue, Ouocdepa, -HSKOCUCTEMA, MHUHEpAIbHbBIE
yII0OpeHusl, MUKPODIIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, rumpocdepa, MHUHEpanbl, TOPHBIE MOPOJbI, TOJE3HBIC
MCKOIaeMbl€, TOTIMBO, BOJHbBIE PECYPCHI.

3) NJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI
YYEBHOI'O ITPEJIMETA «XUMUS» (BA30BBIF YPOBEHB) HA YPOBHE 000

N3ydyeHre XuMMUM Ha YpPOBHE OCHOBHOTO OOWIEro oOpa3oBaHUS HAIPABIEHO Ha
JOCTH)KEHUE 00YJaroIUMUCS JIMYHOCTHBIX, METANPEJAMETHBIX U MPEIMETHBIX Pe3yJIbTaTOB
OCBOCHHUSA y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHSI MPOTPaMMbl OCHOBHOTO OOINIET0 0O0pa3oBaHUSs
JOCTUTAIOTCA B XOJ¢ OOYYeHHS XHMHH B €IUHCTBE Y4YeOHOH W BOCHUTATCIBHOU
JICSATCIIBHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMA POCCUHUCKUMH COIMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, TPUHSITHIMA B OOIIECTBE MPaBWIAMH U HOPMaMH
MOBEJICHHSI M CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLMATU3alUN
o0ydJaromuxcs.

Juunocmuvie  pezynomamuvt  ompaycarom — 20MOBHOCHIL  00YYAIOUUXCA
PYKOBOOCMBOBAMBCA ~ CUCHEMOII  NO3UMUBHBIX  UYEHHOCHMHBIX  OpUEHmAauuil U
pacuiupenue onvlma 0eAmeabHOCMU Ha eé 0CHO8e, 6 M. Y. 8 YACU:

1. Ilampuomuueckozo 6ocnumanus:

- IICHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U
HAyYHOMY HACJIC/IMIO0, TTIOHMMAHMs 3HAYCHUS XMUMHYECKOW HAyKH B XU3HHU COBPEMEHHOTO
o01IecTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpManuel O MepeaoBbIX JOCTHKEHHUIX



U OTKPBITUSAX MUPOBOI M OTEUECTBEHHON XUMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX
00 ycTpoiicTBE MUpa U OOIIECTBA;

2. I'pasxicoanckozo éocnumanus:

- IPEACTABIIEHUS O COLIMAJIBHBIX HOPMAaX M MPaBUIIAX MEXINYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, y4eOHO-
UCCIIEIOBATENIbCKOM, TBOPYECKOW M JPYrMX BHUAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOl COBMECTHOM NE€ATEIbHOCTH MPHU BBIOJIHEHUH YYEOHBIX, MO3HABATENIbHBIX
3a/a4, BBIIOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHMM YYEOHBIX IPOEKTOB,
CTpEMJIEHUS K B3aUMOIIOHMMAHHIO M B3aUMOIIOMOIIM B TMpolecce 3TOM yueOHOM
JeSITEIbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEACHHWE M IMOCTYNKH CBOMX TOBapHILICH ¢
MO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MTOCJIECTBUN OCTYIIKOB;

3. llennocmu nayunoz2o no3Hanus:

- MHUPOBO33PEHUYECKUX TMPEJACTaBICHUNH O BEUIECTBE M XUMHUYECKOM peakluH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKHU U COCTABJISIOLUIUX OCHOBY JJIs
MOHUMAaHMUs CYIIHOCTM HAay4YHOM KapTHHbl MHpa, TMPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3AaUMOCBSA3SIX UEJIOBEKa C MPHUPOJHOM cpenoH, o
POJIM XMMHH B TO3HAHUM 3THX 3aKOHOMEPHOCTEI];

- TO3HaBaTEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX HAa IOJIyYEHHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIX JIJIsl 0OBSICHEHHUST HaOII0/1aeMbIX MPOLIECCOB U SIBJICHUM;

- M03HAaBaTeJIbHOW, MH(POPMAIIMOHHONW M YHUTATENbCKON KYyJIbTYpHl, B T.Y. HaBBIKOB
CaMOCTOSITENIbHON pabOThI ¢ yU€OHBIMH TEKCTAMH, CIIPABOYHOM JUTEpaTypOil, JOCTYITHBIMU
TEXHUYECKUMH CpeACTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

- uHTepeca K OOYYEHHI0O U T[IO03HAHUIO, JIOOO3HATEIbHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K €aMOOOpPa30BaHUIO, MPOEKTHOW W HMCCIIEAOBATENbCKON AESITEIbHOCTH, K
OCO3HAHHOMY BBIOOpY HANPaBIEHHOCTU U YPOBHS 00y4YEeHHMsI B lajbHEHIIIEM;

4. @opmupoeanusn Kynomypol 300p06ba:

- OCO3HaHHUs LIEHHOCTH U3HH, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3JI0pOBbIN 00pa3 »KU3HMU, OCO3HAHUS MOCIEJACTBUN U HENPUITHS BPEIHBIX
MpUBBIYEK (YHOTpeOJIeHHs aJIKOroJisl, HAPKOTHKOB, KYpPEHHUs ), HEOOXOAUMOCTH COOIIOIEHUS
mpaBmiI 0€30MaCHOCTH TPU OOpAIEHUU ¢ XMMHUYECKUMH BEUIECTBAMHU B OBITY U peabHOU
KU3HU;

5. Tpyooeozo eocnumanus:

- WHTEpeca K MPaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuid W Tpyaa pa3iudyHOro poja,
YBa)XEHHE K TPYAYy U pe3yjibTaTaM TPYJOBOW JEATEIBHOCTH, B T.4. HA OCHOBE IIPUMEHEHUS
MpEeIMETHbIX 3HAaHUN 1O XUMHHM, OCO3HAHHOTO BBIOOpAa MHIMBHUIYAILHOH TpaeKTOpUU
MPOJOJIKEHUST 00pa30oBaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTU K XMMHH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIenHoi MpodhecCHOHaIbHON 1A TEIbHOCTH
U pPa3BUTHSA HEOOXOAMMBIX yYMEHHUH, TOTOBHOCTH aJalTUPOBATHCS B MpodeccHoHaIbHON
cpexne;

5. Ikonozuuecxkozo socnumanus:

- HKOJIOTHYECKHU I1eTIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOJIE KaK UCTOUYHUKY KHU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHMs, MOHUMAaHUS [IEHHOCTHU 3/I0pOBOTO U Oe30macHoro odpasza
KU3HU, OTBETCTBEHHOI'O OTHOIICHHMS] K COOCTBEHHOMY (U3MUECKOMY M ICUXHUYECKOMY
3/I0POBBIO, OCO3HAHMS [IECHHOCTH COOJIOACHUS MpaBuil 0€30IacHOTO MOBEACHHS Tpu padoTe
C BEIIECTBAMM, a TAK)KE B CUTYalLIUAX, YIPOKAIOLUIUX 3/10POBbIO U JKU3HU JIIOJIEH;

- CIIOCOOHOCTM MNPHUMEHATh 3HAHMA, MOJydaeMbleé NIPU H3YYEHHH XHMHH, AJIS



pelieHusl 3aj1ad, CBS3aHHBIX C OKPYXKAIOLIEW NPUPOLHOM Cpenol, IMOBBILICHUS YPOBHS
9KOJIOTUYECKON KYJIbTYPhl, OCO3HAHUS ITI00ATBHOIO XapaKTepa 3KOJIOTHYECKUX MpoOIeM u
IyTel UX pEUIeHMs IOCPEACTBOM METO/I0OB XUMUH;

- DKOJIOTHUYECKOr0 MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCSA MM B II03HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLUAIIBHON ITPAKTHKE.

METANPEJIMETHBIE PE3YJIbTATbI

B cocraBe MeTanpeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIC JIJIsT (POPMUPOBAHHUS
MHUPOBO33PCHUSI OOIICHAYYHBIC TIOHATHUS (3aKOH, TEOpHs, NPUHIUI, TUIOTEe3a, (akKT,
CHCTEMa, MPOIECC, DKCIEPUMEHT W JIPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX NpEIMETaX W TO3BOJSIIOT HA OCHOBE 3HAHWW W3 ATHUX IMPEIMETOB
dbopMHpOBaTh MPEACTABICHUE O IEJIOCTHOW HAyYHON KapTWHE MHUpPA, U YHUBEPCAIbHBIC
yueOHbIe JeWCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSITHBHBIE), KOTOPBIC
oOecrieunBarOT (OPMUPOBaHWE TOTOBHOCTH K CaMOCTOSTEILHOMY IUIAHUPOBAHHUIO U
OCYIICCTBIICHUIO YICOHOU JESTEITLHOCTH.

Ho3nasamenvuvie YY/I:

YV obyuarowezocs 6yoym cpopmuposansi credyrowue nosHasamenvhovle YVJI:

baszoesvie nocuueckue oeticmeusi:

- YMCHHE HCIIOJIH30BaTh MPUEMBI JIOTHYECKOTO MBIINUICHHS IMPU OCBOCHUW 3HAHUWM:
pacKpbIBaTh CMBICT XHMHUYCCKUX TOHSATHH (BBIOCIATh WX XapaKTEPHbIC TPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C JPYTHMH TOHSITHSAMH), WCIOIL30BaTh TIOHATHS IS
OOBSICHEHUSI OTACIBHBIX (AaKTOB W SBJICHUH, BBHIOMpPATh OCHOBAHUS W KPUTCPUU IS
KJIacCHU(PHUKAIIMA XMMHYSCKUX BEIIESCTB M XUMUYCCKHX PEAKIIMA, YCTaHABIMBATH IIPUIHHHO-
CJIEJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH W3yU€HHUs, CTPOUTH JIOTUYECKUE PaACCYKICHUS
(MHIYKTUBHBIE, ICTyKTUBHBIC, TT0 AaHAJIOTHUH ), IPOBOJUTH BHIBOJBI U 3aKIIFOUCHUS;

- yYMEHHE TIPUMEHATH B TMpoIecce TO3HAHUS TOHATHS (MpEAMETHBIC U
METamnpeIMeTHbIC), CHUMBOJHYECKHE (3HAKOBBIE) MOJIENH, HWCIOIb3yeMble B XHUMHH,
MpeoOpa3oBBIBATh IMIUPOKO MPUMEHSAEMbIE B XUMHH MOJCIBHBIC TIPCJICTABICHHS -
XUMHUYECKHH 3HaK (CUMBOJI AJIEMEHTA), XUMHUYECKass (popMylsia U ypaBHEHUE XHUMHUYCCKOU
peakuuu - MpU peHieHUH y4eOHO-TO3HABATENbHBIX 3a7ad, ¢ Y4ETOM ITHX MOJCIBHBIX
MPE/ICTABIICHUN BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKK H3y4aeMBbIX
OOBEKTOB - XHMHUYCCKHX BEIICCTB W XHMHYECKHX pEaKIHi, BBIIBIATH O0OIIUe
3aKOHOMEPHOCTH, TNPUYUHHO-CJICJACTBCHHBIC CBS3M W TPOTUBOPCUYUS B HM3ydaeMbIX
Mpoleccax U sBICHUSX;

bazosvie uccredosamenvckue Oelicmaust:

- YMCHHE HCIIOIb30BaTh IIOCTABJICHHBIC BOIMPOCH B KAa4eCTBE MHCTPYMEHTA
MO3HAHUS, a TAaK)K€ B KA4YeCTBE OCHOBBI JUIsi (POPMUPOBAHMSI THUIIOTE3BI IO TPOBEPKE
MPABUIHBHOCTH BBICKA3BIBAEMBIX CY)KJICHU;

- npuoOpeTeHHE OmbITa [0 IUIAHWUPOBAHUIO, OpTraHW3alldd W TPOBEICHUIO
YYCHHUYECKUX IKCMEPUMEHTOB: YMEHHE HAOII0JaTh 3a XOJOM IPOIIecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATH €T0 PEe3yNbTar, (GOPMYIUPOBATH OOOOIICHNSI U BBIBOJBI MO Pe3yJibTaTaM
MPOBEIEHHOTO OITBITA, UCCICAOBAHUS, COCTABIIATH OTYET O MPOJICTaHHOW padoTe;

Paboma c ungpopmayueii:

- YMEHUE BBIOUPATH, AHAIM3UPOBATH U UHTEPIIPETUPOBATH UH(POPMAIIHIO PA3TMUHBIX
BHJIOB U (JOPM MPEACTABICHUS, TOTYyYAEMYIO U3 PA3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS
JUTEepaTypa XHMHYECKOTO COJNEp)KaHUs, CIPaBOYHBIE IMOCOOMsS, pecypchl HHTepHera),



KPUTHYECKH OLIEHUBATh MPOTUBOPEUNBYIO U HEAOCTOBEPHYIO WH(OPMAIHIO;

- YMEHHME MPHUMEHSTh pa3IUYHble METOAbl W 3alpoChl MpPH TMOHCKE U OTOOpe
UHGOpPMallMd U COOTBETCTBYIONIMX JaHHBIX, HEOOXOAUMBIX ISl BBIIOJHEHUS Y4€OHBIX U
MO3HABATEIbHBIX 3a/lay ONPEJCNEHHOIO THIA, MPUOOPETEHHE OIbITa B 00JIACTU
MCIIOJIb30BaHMSI MH()OPMALTMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBIaJ€HUE KYJIbTYpOH
aKTUBHOTO HCIIOJIb30BAHUSI PA3JIMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BbIOMpATh
ONTUMAJIbHYIO (pOpMY IpesicTaBICHUS HH(POPMAIUU U WIUTFOCTPUPOBATH PEIIaeMble 3a/1aun
HECTIO)KHBIMHM CXEMaMH, TUarpaMMaMu, Ipyrumu ¢popmamu rpa@uku U UX KOMOUHALIUSIMU;

- YMEHHE WCMOJNb30BaTh W  aHaJU3UpOBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENILCKON JIeATEeIbHOCTA UH(POPMAITUIO O BIUSHUU MPOMBIIIIIEHHOCTH, CEIHCKOTO
XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAOIIEH IPUPOJHOMN CPEIbI;

Kommynuxamuenwvie YY/[

YV obyuarowezcocs 6yoym cghopmuposanvl credyowue Kommynukamusuole Y'VJ/I:

- YMEHHUE 3a/1aBaTh BOMNPOCHl (B XOj€ nuajiora M (WiIM) JTUCKYCCUHU) O CYLIECTBY
o0cyxJ1aeMoil Tembl, (OPMYIHPOBAaTH CBOM NPEIIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS
MIPEeIJIOKEHHOM 3a/1auu;

- TpuoOpeTeHue OINbITa MPE3CHTALMU PEe3YJIbTaTOB BBIMOJIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTA (J1a0OpaTOPHOTO OMBITA, JAOOPATOPHOU PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEILIECTB, YYEOHOTO IIPOCKTA);

- 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEpPCTHUKAMHU IIO3HABATEIbHOW U
HCCIIEI0BATENbCKON AESITENIbHOCTH MPU PEIIEHNH BO3HUKAIOMIMUX MPOOIEM Ha OCHOBE yu€Ta
OOIIIMX MHTEPECOB M COTJACOBAHUS MO3UIUN (00CYX IEHUS, 0OMEH MHEHUSIMHU, «MO3TOBBIC
ITYPMBI», KOOpJIWHALIMS COBMECTHBIX JEHCTBUN, OINpPEAENICHHE KPUTEPUEB IO OIIEHKE
KauecTBa BHITIOJHEHHOUW pabOThI U IPYTHE);

Pecynamuenvie YY/[

YV obyuarowezocsa 6yoym cghopmuposansl criedyrowue pecyiamusnvie YVJ[:

- YMEHHE CaMOCTOSITEIbHO OMNPENEATh LeNu JEATebHOCTH, IJIAHUPOBATh,
OCYIIECTBJIATh, KOHTPOJMUPOBaTH W TMpPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeSTeIbHOCTh, BBIOMpaTh HamOojee >PQEeKTUBHbIE CIOCOObI pEelEeHUs Y4YEOHBIX W
MMO3HABATEIbHBIX 3a7a4, CAMOCTOSITEIBHO COCTABIISITh MM KOPPEKTUPOBATH MPEITI0KEHHBIN
QITOPUTM JCUCTBUI MpPU BHINOJHEHUHU 3aJaHUN C Y4ETOM MOJIYYCHHs] HOBBIX 3HaHHUU 00
M3y4aeMblX OOBEKTAaX - BEIIECTBAX M PEAKIMSAX, OLEHUBATH COOTBETCTBUE IMOJYYEHHOIO
pe3yJibTaTa 3asiBJICHHOM LETH;

- YMEHHUE HUCIOJIb30BaTh UM aHAJIU3UPOBATHh KOHTEKCTHI, IpeajiaraéMble B YCIOBUU
3aJIaHN.

MNPEAMETHBIE PE3YJBbTATHI

B cocraBe mpeamMeTHBIX pe3yJbTaTOB IO OCBOSHHUIO OOS3aTEIBHOTO COJNECPIKAHMS,
yYCTaHOBJICHHOTO  denepaibHOM  paboueld  mporpaMMoOM,  BBIJCIAIOT:  OCBOCHHBIC
oOy4JalImUMUCS HAay4YHbIC 3HAHWS, YMEHHUS M CIOCOOBI JEWCTBHM, crenuduueckue s
MpeIMeTHON 001acTi «XHUMHUs, BHIBI JACITSIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €r0
WHTEPIpETAIMU, MPeoOpa30BaHUI0 W TPHUMEHEHHIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTYaIUsX.

8 KJIACC

K xonuy obyuenusn ¢ 8 knacce y odyuarwuiezoca 0yoy chopmuposanst ciedyrwoujue

npeomemHuule pe3ynomamosl N0 XUMUU:



- packpelBaThb CMBICI OCHOBHBIX XWUMHUYECKHUX TIOHATHHA: aTOM, MOJIEKyIa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OJAHOPOIHAS U
HEOJTHOPO/HAs), BaJCHTHOCTh, OTHOCHTENIbHAas aTOMHAasT U MOJIEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAasl Macca, MaccoBas J10JII XUMHUYECKOIO 3JEMEHTa B
COEJIMHEHUH, MOJIIPHBII 00BEM, OKCH/I, KHCTIOTA, OCHOBAHHUE, COJlb,
ANEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYEcKas peakuus, Kiaccudukamus
peakuuii: peakiuu COEAMHEHMS, PEAKIUH pa3IO0KEHUs, PEaKIHMH 3aMELIEHUs, peakluu
oOMeHa, 3K30- U PHAOTEPMHUYECKHE pEaKUUHU, TEIIOBOM 3((eKT peakuuu, SApo aroma,
ANIEKTPOHHBIM CJIOW aToMa, aToOMHas OpOUTallb, paguyCc aroma, XUMHYecKas CBS3b,
NOJISIPHASI U HETOJISIpHAsI KOBAJICHTHAsI CBA3b, HOHHAS CBS3b, HOH, KATUOH, aHHOH, PACcTBOP,
MaccoBas J10J1s BellecTBa (IIPOLIEHTHAs KOHLIEHTpAIHs) B pacTBOPE;

- WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUN U MPUMEHATH 3TU
MOHSTUS [IPU ONMCAHUU BEIIECTB U UX MTPEBPALICHUI;

- HCHOJb30BaTh XUMHUYECKYI0 CHMBOJMKY JJII COCTaBJICHUS (OpPMyYJT BELIECTB U
YPaBHEHU XUMHYECKUX PEAKIUI;

- OIpEEeNsATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCAMHEHHSX, CTEIEHb
OKHUCJICHHUS DJEMEHTOB B OWHApHBIX COCIMHEHHUAX, TPUHAUISKHOCTh BEHIECTB K
oInpeesEHHOMY KJIacCy COE€IMHEHUN Mo (opMynaM, BUJ XUMUYECKOHN CBSI3U (KOBaJIEHTHAs
Y MOHHAsI) B HEOPTaHUYECKUX COCAMHEHMSIX;

- packpsiBaTh cMbicha [lepuoanueckoro 3akona J[.M1. MenzaeneeBa: 1eMOHCTpUPOBATh
MOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
noynioxkenust B Ilepmonnueckoil cucrteMe, 3aKOHOB COXPAHEHHMsSI MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYE€HUs, 3aKOHa ABOrajapo, ONHUCHIBaTh U
XapakTepu3oBaTh TabnuuHyo (opmy Ileproamueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTth NOHATHUS «riaBHas mnoarpynna (A-rpynma)» u «mobounas noarpynmna (b-
rpynmna)», Maible U OOoJIbLINE MEPUOJbl, COOTHOCUTh 0003HAYEHHS, KOTOPhIE MMEIOTCS B
tabmune «llepuogmdeckas cucrema xmmudeckux odjeMmeHtoB JI.JMI. MeHnneneeBay ¢
YHUCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l
a11pa, 00111ee YUCIIO 3JEKTPOHOB U PACTIPEACIIEHUE UX 110 JIEKTPOHHBIM CIOSAM);

- KJaccu(UUIUPOBATh XMMHUYECKHE JJIEMEHThl, HEOpPraHMYecKHe BeIIeCTBa,
XUMHYECKHE peakiuu (M0 YUCIy M COCTaBy YYAacTBYIOIIMX B PEaKIMM BEIIECTB, IO
TEIIoBOMY 3 dekry);

- XapaKTepu30BaTh (OMUCHIBATH) O0IINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB,  NOJATBEpKJas  ONHWCAaHWE  IMpPUMEpaMH  MOJIEKYJSIDHBIX  ypaBHEHHUU
COOTBETCTBYIOUIMX XUMUYECKUX PEAKLIU;

- IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O COCTaBa,
BO3MOHOCTU IPOTEKAHMSI XUMUYECKUX MPEBPALIEHUI B pa3JINYHBIX YCIOBUSX;

- BBIYMCIATH OTHOCUTENIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIONI0 XHMHUYECKOTO 3JIEeMEeHTa Mo (GopMylie COEIMHEHHS, MACCOBYIO OO
BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peaklnu;

- IPUMEHATh OCHOBHBIE ONIEPALINH MBICIUTEIBHON EATEIbHOCTH - aHAIU3 U CUHTE3,
CpaBHEeHHE, OO0OOLIEHUE, CUCTEeMAaTH3alUI0, KIACCU(PUKAIMIO, BBISIBICHUE MNPUYMHHO-
CJIEJICTBEHHBIX CBsI3ed - JUIsI M3Y4EHHUsS CBOMCTB BEHIECTB M XHUMHUYECKHX pEeaKlui,
€CTeCTBEHHO-HAy4YHbIE METOJbI TMO3HAHWS - HaOJNIOJIeHHE, M3MEPEeHHEe, MOJEIHPOBAHHE,
AKCIIEPUMEHT (peaabHbIN U MBICIICHHBIN);

- CIe[oBaTh MpaBWJIaM I[I0JIb30BAaHUS XUMHUYECKOW TMOCynod U JabopaTopHBIM



o0opynOBaHHEeM, a TakkKe IMpaBWiIaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMH TI0 BBHITIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U
cOOMpaHuIo Ta3000pa3HBIX BEHIECTB (BOIOPOAa U KHCIOPO/Ia), IPUTOTOBICHUIO PaCTBOPOB
C ONpeAenEHHON MacCOBOW JIOJIEM PacCTBOPEHHOIO BELIECTBA, IJIAHHPOBATh U MPOBOJHTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIEIOYCH M KUCIOT C TTIOMOIIBIO
WHIUKATOPOB (JIaKMYC, heHON(TaTCHH, METUIOPAHXK U APYTHE).

9 KUIACC

K xonuy ooyuenus ¢ 9 knacce y odyuarwuwiezocs 0yoy chopmupoeanst cieoyroujue
npeomemnbvle pe3yibmamol O XUMUU:

- PacKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHITHUI: XUMUUECKUI JIEMEHT, aTOM,
MOJIEKYJla, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJECHTHOCTD,
AEKTPOOTPULIATENBHOCTD, CTENIEHb OKHCIICHHS, XUMUYECKAsl PEaKLMsl, XUMUYECKAasl CBS3b,
TeIoBoM 3(Q(dEeKT peakuuu, MoJb, MOJISPHBIL 00BEM, pacTBOp, SIEKTPOJUTHI,
HEIJICKTPOJIUTHI,  DJEKTPOJIMTHYECKAs  JMCCOLMAIMsA, pEeaKIMu HMOHHOro OOMEHa,
KaTajau3aTrop, XUMHUYECKOE€ paBHOBecHe, OOpaTuMble U HeoOpaTHMbIe pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHUE, AJUIOTPOMNHs, aM(POTEPHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTaJUTMYecKasi), KpUCTAIMYeCKass pemiéTka, KOppo3us METAJIOB, CIUIaBbl, CKOPOCTH
XUMUYECKOW peaKklnu, npeenabHo aomnyctumas konuentpauus [1JK Bemectsa;

- WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHN U MIPUMEHATH 3TH
TIOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHHIA;

- HCTOJb30BaTh XUMHUYECKYI0 CHMBOJHKY JJI COCTaBJIeHHUS (HOpPMYJT BEUIECTB U
YPaBHEHUN XMMHYECKUX PEAKLINM;

- OMpenessaTh BAJICHTHOCTh U CTENEHb OKUCICHUS XHUMHUYECKUX DJIEMEHTOB B
COCIMHEHUSX PA3JTMYHOrO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIaccy
coeMHEeHUH 1o QopmylnaM, BHJA XUMHUYECKOW CBSI3M (KOBAJICHTHAs, WOHHAasi,
MeTaJUTMYeCKasi) B HEOPTraHMYECKUX COSTUHEHMSIX, 3apsj] MOHA 10 XUMHYECKO (opmyie,
XapakTep Cpeabl B BOAHBIX  pacTBOpaX HEOPraHWYECKUX  COCAUHEHUM, THII
KPUCTAJUTMYECKOM PEIIETKA KOHKPETHOTO BELIECTBA;

- packpeiBath cMbicn  [lepuommueckoro 3axkoHa J[.M. MengeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAHUE: OMHCHIBATH M XapaKTEpH30BaTh TaOIUUHYIO GopMy
[lepuoandeckoil CHCTEMBI XUMHUYECKHX JJEMEHTOB: pa3iuyaTh TOHSATUS «TJIaBHas
noarpynmna (A-rpynma)» u «mobounas mnoarpynma (b-rpymma)», manele u GoJbIime
MEePUOIbl, COOTHOCUTh O0O3HAYEHUS, KOTOpPHIE HUMEIOTCA B TMEPUOJUYECKON Tabmuie,
YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XUMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
sqipa, o0IIee YUCIIO AIEKTPOHOB U paCHpeie]ICHUE UX MO AJIEKTPOHHBIM CJIOSIM), OOBSCHSTH
o0II1e 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB M WX COCIUHEHUH B MpeJernax
MaJIbIX MEPUOO0B U TJIaBHBIX MOJTPYIII ¢ YIETOM CTPOSHHUS UX aTOMOB,;

- wraccupumupoBaTh XMMHYECKHE OJEMEHTBhI, HEOPraHMYEeCKHUE BEIICCTBA,
XUMUYECKHE peakuuu (M0 YMCIy U COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerIoBoMY (P PeKTy, o UBMEHEHHUIO CTETICHEH OKUCICHUS XUMUYECKUX AJICMEHTOB);

- XapakTepu30BaTh (OMHUCHIBATh) OOIIME M CHElU(PUUECKHEe XHMHUUYECKHUE CBOMCTBA
MPOCTBIX W CIIOKHBIX BEIIECTB, MOATBEPXkAas OMUCAHUE NpPUMEPAMU MOJEKYISPHBIX H
HMOHHBIX YPaBHEHHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIUN;

- COCTaBJISTh YPaBHEHMS 3JIEKTPOJIUTHUECKON IUCCOLMALMUA KHUCJIOT, IIEJIoYell u



COJIeH, TIONHBIE W COKpamiéHHBIC YpaBHEHHUS pPEaKIMii HOHHOTO OOMEHa, YpaBHEHUS
pEaKIyii, TMOATBEPIKIAIONINX CYIIECTBOBAHHE TEHETHUYECKOW CBSI3M MEXAY BelIeCTBaMH
pa3IMYHBIX KJIACCOB;

- PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN TTOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OallaHca 3TUX PEaKIuii;

- MPOTHO3MPOBATh CBOKCTBA BEIICCTB B 3aBUCIMOCTH OT UX CTPOCHUSI, BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX TPEBPAIICHUN B PA3JINYHBIX YCIOBUSIX;

- BBIYHCIIATH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa MO (GOpMyJIe COCITUHEHHS, MACCOBYIO JOJIO
BEIIECTBA B PaCTBOPE, MMPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PeaKIny;

- coOmoaTh TpaBWia TIOJNB30BAHUS XHMHUYECKOH TMOCYIOW H J1abOpaTOpPHBIM
o0opymoBaHMEM, a TakXe IMpaBHia OOpameHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJHEHUIO JTAOOPATOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO rasa);

- TPOBOAWTH PEAKIUHU, IOATBEPKIAIONINEC KAYECTBEHHBI COCTaB pa3IMYHBIX
BEIICCTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUIOPOMHUI-, HOAUI-, KapOoHat-, pocdar-,
CHJIMKAT-, CYJIb(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M MOHBI M3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTR;

- IPUMEHSATH OCHOBHBIE OTICPAIIMU MBICTUTEIIEHON JEATEIHHOCTH - aHAJIM3 U CHHTE3,
CpaBHEHHUE, 0000IIEHUE, CUCTEMATH3AIINIO, BBISBICHHE MPUYNHHO-CIICICTBEHHBIX CBSI3EH -
JUTST U3YYCHHSI CBOMCTB BEIICCTB MU XMMHUYCCKHX PEAKIIMH, €CTECTBEHHO-HAYIHBIC METO/IbI

MO3HAHUS - HaONIOACHHE, W3MEpPEHUE, MOJEIMPOBAHUE, OSKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).
TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue
Ne (undpossbie)
pa3jiejioB M TEM Konrpoabusie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NnporpamMmsl padoThI padoThI
pecypcesl

Paszgea 1. IlepBoHayanbHble XUMHYECKHE OHATHUSA

XUMHUS — BayKHas

001aCTh
bubnunorexa LIOK

€CTECTBO3HAHUS U

1.1 N 5 2 https://m.edsoo.ru/7f418
MPAKTUICCKON 37¢
JIEATENNHLHOCTH -
yejgoBeKa
BemecrBa u bubnunorexa LIOK

1.2 XHUMUYECKHE 15 1 https://m.edso00.ru/7f418
peaxkuuu 37¢

Hroro no paszneny 20

Pa3znes 2. BaxkHeiinue npeacTaBuTe/ M HEOPraHM4eCcKNX BellecTB

9 KUIIACC



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

COCIMHCHUA

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uudgposbie)
n/  pasaejoB U TeM Bcecer  KourTpoubu IIpakTnyeck
o0pa3oBaTte/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padoThbl
pecypchl
Pa3nes 1. BemecTBo U XuMH4yecKkme peakiun
IToBTOpEeHue
yriayonenue bubnuoreka [JOK
11 3HAHUW OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paznenoB Kypca 8 36
KJ1acca
OcHOBHBIC
3aKOHOMEPHOCTH bubmorexa LOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHUYCCKHUX 36
peakuuii T
DIEKTPOJIUTHYECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XuMU4YecKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Utoro no pazneny 17
Paznen 2. HemeTasuibl U MX coeIMHEHMSI
OO6mas
XapaKTePUCTHKA
- bubmuoreka [{OK
2.1 4 1 https://m.edsoo.ru/7f41a6
aneMmeHTOB VIIA- 36
TPYIIIBL. o
I'anorensl
O6mmas
XapaKTePUCTHKA
S — bubmuoreka [{OK
2.2 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpynnsl. Cepa n eé€ o
COCMHEHUS
O6mmas
XapaKTePUCTHKA
XAMUYECKHUX bubnunorexa LIOK
2.3 anemeHToB VA- 7 1 https://m.edsoo.ru/7f41a6
rpymibl. A30T, 36
bochop n ux



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

O6mas

XapaKTePUCTHKA
XAUMUYCCKHUX bu6nmoreka [IOK
2.4 siieMeHToB IVA- 8 1 https://m.edsoo.ru/7f41a6
rpynnsl. YTiaeposa 36
Y KPEMHHUM U UX
COEIUHEHHNS
Uroro mo pazneny 25
Paznen 3. MeTaJlIbI M MX COeAUHEHUS
. bubnuorexa [{OK
00
3.1 HIHE CBOMCTBA 4 https://m.edsoo.ru/7f41a6
METAJIIIOB
36
Baxneiimme bu6nmorexa LIOK
3.2 MeETaJUIbl U UX 16 1 https://m.edso00.ru/7f41a6
COCIUHEHUS 36
Utoro no pazneny 20

Pasnen 4. Xumus u okpyxaiomas cpeaa

BemecTtBa n

bubnunoreka LIOK

4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YeJIOBEKA 36
Hroro no paszneny 3
bu6mmoteka IIOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBILEE
KOJIMYECTBO 68 4
YACOB I10
[TPOIT'PAMME

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoanuecTBo yacos 1 DJIeKTPOHHBIE
ara
Konrtposnr  IlpakTHue uupposbie

Tema ypoka Bce usyde
n/ HbIE cKHe st o0pa3oBaTe/ibHbIE
I re padoThbI padoTbI pecypcbl

1 [Ipeamer xumum. 1 bubmuoreka [JOK



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

Poip xumuu B
JKU3HU YEJIOBEKA.
Tema u BemecTBa

https://m.edsoo.ru/ff
0d210c

[TonsiTue o bubnuorexa [JOK
2 METOJIaX MMO3HAHUS https://m.edsoo.ru/ff
B XUMHUU 0d227e
[IpakTrueckas
paborta Ne 1
«[IpaBuna paboTbI
B TaGOpaTOpHH 1 bu6mmoreka [IOK
3 — https://m.edsoo.ru/ff
0d23dc
oOpartieHus ¢
71a00paTOPHBIM
000py/I0BaHUEM
YucTeie BelecTBa bu6mmoreka [IOK
4 u cmecr. CriocoOsr https://m.edsoo.ru/ff
paszeneHus cMecei 0d26ca
[IpakTuueckas
paborta Ne 2
«Pa3nenenue bu6mmoreka [IOK
5 cMeceit (Ha https://m.edsoo.ru/ff
pUMepe OYUCTKU 0d28c8
[IOBAPEHHOM
COITN)»
bu6mmoreka [IOK
6 ﬁsizf;fm https://m.edsoo.ru/ff
0d2a6c
XUMHUYECKHE
AJIEMEHTHI. 3HAKU bubmuorexa [JOK
7 (cUMBOJIBI) https://m.edsoo.ru/ff
XHUMUYECKHX 0d2be8
3JICMEHTOB
TpocThie 1 bubnmoreka [JOK
8 https://m.edsoo.ru/ff
CJIO)KHBIC BEIIECTBA 0d2a6e
ATtoMHO- bu6mmorexa [IOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff
y4YeHHue 0d2d50
3aK0H IOCTOSIHCTBA
COCTaBa BEIICCTB. bubmorera [JOK
10 https://m.edsoo.ru/ff

XuMu4yeckas
dbopmyna.

0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

BaneaTHocTh
aTOMOB
XUMHUYECKHX
3JIEMEHTOB

OrHOCUTEIbHAA

aTOMHas Macca. bubmuorexa [JOK
11 OTHOCHUTENBHAS https://m.edsoo.ru/ff
MOJICKYJIIpHas 0d323c
Macca
MaccoBas goas
N HMIICCKOO bu6mmoreka [IOK
12 https://m.edsoo.ru/ff
JJIEMEHTA B 0d350¢
COEIUHEHUH
KoauuecTBo bu6mmoreka [IOK
13 BelrecTtBa. Moub. https://m.edsoo.ru/ff
Momnsipaast macca 0d5230
dusnueckue u
XUMHUYECKHE Bub6nnoreka LIOK
14 SIBIICHUSL. https://m.edsoo.ru/ff
Xumuueckas 0d37fa
peakius
IIpusnaku u
yCIIOBUSA bubnnoreka [JOK
15 MPOTEKaHUS https://m.edsoo.ru/ff
XUMHUUYECKUX 0d3al6
peaKkuuit
3aKOH COXpaHEHHUS
MACCI BEIIECTB bu6mmoreka [IOK
16 X ' https://m.edsoo.ru/ff
AMHYECKUE 0d3b38
ypaBHEHUS R
Brruncnenus
KOJIWYECTBA, MAaCChI
bu6mmorexa [IOK
BEIIECTBA IO
17 https://m.edsoo.ru/ff
YpaBHEHUSM 0d5708
XUMHYECKUX
peaxkuuit
Knaccudukanus
XUMHYECKUX
. bubmuorexa [JOK
peakiuit
18 ( https://m.edsoo.ru/ff
COCIMHEHMS, 0d3f34
pa3loXKeHus, E—

3aMeICHHs],



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

oOMeHa)

M. B. JlJomoHOCOB

— y4EHBI-
SHIHKTOMETHCT. bubnmoreka [JOK
19 O6oGmenue 1 1 https://m.edsoo.ru/ff
0d40c4
CUCTEMAaTH3AIIH
3HAaHUM
KonTponbhas
paborta Nel o bubnnoreka [HOK
20 Teme «BemecTBa u 1 https://m.edsoo.ru/ff
XUMUYECKHE 0d4290
peaKuum»
Bo3nyx — cMech
ra3zoB. CocraB
Bostyxa. Kuciopost bubnnoreka [JOK
21 o reMOHT I 1 https://m.edsoo.ru/ff
0d448e
MIPOCTOE BEIIECTBO.
O30H
dusnyeckue u
XUMHUYCCKHEC
CBOICTBA
Kucoposia bubnnoreka [JOK
22 (peakuun 1 https://m.edsoo.ru/ff
0d4614
OKUCJICHUS,
ropenue). [Tonarue
00 okcuaax
Cnoco0sI
MOJTy4eHUs
KHCIIOpOJia B bubnnoreka [JOK
23 nabopaTopuu u 1 https://m.edsoo.ru/ff
MPOMBINIJICHHOCTH. 0d497a
IIpumeneHne
KHCII0poJia
TennoBoii a¢ ekt
XAMHYECKON
pEaKIuu, MOHsATHE
bubmuorexa [JOK
24 :e 1 https://m.edsoo.ru/ff
PMOXUMHUICCKOM 0d4790
YpaBHEHHH, YK30- H
SHOTEPMHUSCKUAX
peaKIusIx
25 TomumBo (HedTh, 1 bubnmuorexa [JOK
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yroiib ¥ METaH).
3arpsi3HEeHUE
BO3/yXa, CIIOCOOBI
ero
IPEI0TBPALCHHS

https://m.edsoo.ru/ff
0d4c4a

IIpakTrueckas
pabota Ne 3 o
teme «llomydyenue

bubmuoreka [JOK

26 U cobupanue https://m.edsoo.ru/ff

KHCJIOPOJIa, 0d4ae2

H3y4YEeHHUE ero

CBOICTB»

Bonopon —

3JIEMEHT U TTPOCTOE bu6mmoreka [IOK
27 BEILIECTBO. https://m.edsoo.ru/ff

HaxoxeHue B 0d4dd0

IpupoIe

dusnueckue u

XUMUYECKHE

— bu6mmoreka [IOK
28 https://m.edsoo.ru/ff

BOAOPOAa. 0d4ddo

[IpumeHenne

BOJZIOpO/A

Momsrie o bubmuorexa [JOK
29 CHCIOTAX H COMsX https://m.edsoo.ru/ff

0d50d2

CniocoOb1

HoMyeHuA bubnuoreka [IOK
30 https://m.edsoo.ru/ff

BOJIOpOJA B 0daddo

naboparopuun

[IpakTnueckas

pabota Ne 4 o

teme «llomyuenue bubmuorexa [JOK
31 U cobupanue https://m.edsoo.ru/ff

BOJIOPO/JIA, 0d4f42

U3y4YEHHUE €ro

CBOMCTB»

MonsipHblii 00BEM bubnnorexka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff

ABoraapo 0d542e
33 Brruucnenus bu6mmorexa [IOK

00BEMa, https://m.edsoo.ru/ff
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KOJIMYECTBA
BEILIECTBA ra3a 110
€ro U3BECTHOMY

0d55a0

KOJIMYECTBY
BEIIIECTBA HUJIH
00BEMY
Brruncaenus
00BEMOB Ta30B 110
yPABHCHHIO bubmuoreka [JOK
34 PEAKILH Ha OCHOBE https://m.edsoo.ru/ff
0d5708
3aKOHa 00BEMHBIX
OTHOIIICHUH ra30B
®duznueckue u bu6mmoreka [IOK
35 XHMHYECKHE https://m.edsoo.ru/ff
CBOICTBA BOJIBI 0d587a
CocTaB OCHOBaHHH. bubmuorexa [JOK
36 [TonsiTre 06 https://m.edsoo.ru/ff
WHIUKAaTOpax 0d59¢e2
Bona kak
pacTBOPUTEIIb.
Hacpimennsie u
HEHACHIIIICHHBIC bubmorexa LIOK
37 PACTBOpE! https://m.edsoo.ru/ff
’ 0d5b40
MaccoBas nons
BEIIIECTBA B
pacTBope
[IpakTnueckas
pabota Ne 5 o
TeMe
«lIpurorosienue bubnnoreka [JOK
38 pacTBOpOB ¢ https://m.edsoo.ru/ff
onpeaeneHHON 0d5eba
MacCOBOH JoJieH
PpacTBOPEHHOTO
BEIIIECTBAY
KonTtponbnas
pabora Ne2 110 bubnmoreka [JOK
39 reme «KueoposL, https://m.edsoo.ru/ff
0d6342
Bonopoa. Bona»
OKCH/IBI: COCTaB, bu6mmorexa [IOK
40 KJaccupukanus, https://m.edsoo.ru/ff

HOMEHKJIaTypa

0d664e
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ITonyuyenue u

XUMHYECKHE

CBOMCTBA bubmuorexa [JOK
41 KUCJIOTHBIX, 1 https://m.edsoo.ru/ff

OCHOBHBIX U 0d664e

aMmdoTepHBIX

OKCHIOB

OcHoBaHus:

COCTAR bubmuoreka [JOK
42 ’ 1 https://m.edsoo.ru/ff

Kiaccudukanus, 0d67ca

HOMEHKJIaTypa

[Tonyuenue u

MIIECKIE bubmuorexa [JOK
43 . 1 https://m.edsoo.ru/ff

CBOMCTBA ) 0d67ca

OCHOBaHMI

Kucnotsr: cocras, bu6mmoreka [IOK
44 KJIaCCU(pUKALIS, 1 https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee2

[lonyuenue u bubnuorexa [IOK
45 XUMHUYECKHUE 1 https://m.edsoo.ru/ff

CBOMCTBA KHUCJIOT Odfee2

Conu (cpennue):

HOMEHKJIaTypa,

CHOCOGHI bu6nmoreka [JOK
46 1 https://m.eds00.ru/00

MOJTyYeHUS, 2d9474

XUMHYECKHE

CBOICTRBA

IIpaxTrueckas

pabota Ne 6.

Pemenne

AKCIIEPUMEHTAIbH bubnuoreka [IOK
a7 BIX 3aJ1a4 II0 TEME 1 https://m.eds00.ru/00

«OCHOBHBIE ad9b7c

KJIACChI

HEOPTaHUYECKUX

COCJIMHEHUID)

I'ereTmueckas

CBSI3b MEXIY bubnuorexa [JOK
48 KJIaccaMu 1 https://m.edso00.ru/00

HEOPTaHUYECKUX ad9a50

COEJIMHEHU I
49 O06001menue u 1 bu6mmoreka [IOK
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CUCTEMAaTHU3alIUS https://m.edso00.ru/00
3HAHUMN ad9ch2
KonTponbHas

pabota Ne3 o
teme "OCHOBHBIE

bu6mmoreka [IOK

50 https://m.eds00.ru/00
KJIaCChI ad9ela
HEOPTraHUYECKHUX
coequHEeHUH"

IIepBble ONBITKU
KJIacCU(UKALIUN
XUMHYECKUX bubnuorexa [JOK

ol AJIEMEHTOB. https://m.eds00.ru/00
IMousTue o ad9ffa
rpynmnax CXoIHbIX
3JIEMEHTOB
Ilepuonnueckuii
3aKOH U
Ilepuoauueckas bubnuorexa [JOK

52 crucrema https://m.eds00.ru/00
XUMHYECKAX ada52c
sneMenToB [. W.

MeneneeBa
TTepHOTb, IPYIIIHL, bubmuorexa [JOK
53 P —— https://m.eds00.ru/00
adas2c
CtpoeHue aTOMOB. bubnuoreka [IOK

54 CocTaB aTOMHBIX https://m.eds00.ru/00
szep. UzoTomsl ada342
Crpoenue
AJIIEKTPOHHBIX
000JI0YEK aTOMOB bu6nmoreka [JOK

55 3JIEMEHTOB https://m.eds00.ru/00
Ilepuonnueckon adabbc
cuctemsl /1. W.

Menneneera

XapakTepucruka

XAMHYECKOTO

3JIEMEHTA 10 €TO bu6mmorexa [IOK
56 MTOJIOKCHUIO B https://m.edso00.ru/00

Ilepuonnueckon
cucteme /1. 1.
Meunneneena

ada824
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3HaueHue
IIepuoanueckoro
3aKOHa JJIs
pa3BUTHUS HAYKU U

bubmuorexa [JOK

57 u https://m.eds00.ru/00
npaktuku. . W. 202966
Meunnenees —
Y4EHBIN, egaror u
rpaKTaHUH
DIIeKTPOOTpHULIATETT
bubmuorexa [JOK
BHOCTh aTOMOB
58 https://m.eds00.ru/00
XUMHYECKHUX
adaab8
3JIEMEHTOB
Vomnas bubmuorexa [JOK
59 https://m.eds00.ru/00
XAMHYECKAsI CBS3b
adac34
Kosanentnas bu6mmoreka [IOK
60 MOJIIpHAs https://m.eds00.ru/00
XUMHYECKASI CBA3b adaab8
Kosanentnas bu6mmoreka [IOK
61 HETOJISIPHAS https://m.eds00.ru/00
XHMUYECKAs CBI3b adaab9
Crerets bubmuorexa [JOK
62 https://m.eds00.ru/00
OKMCIIEHUS
adae28
OKHUCIUTENbHO- bu6mmoreka [IOK
63 BOCCTaHOBUTEIIHHEI https://m.edso00.ru/00
€ peakuuu adb076
OKNCIHTEIH I bu6mmoreka [IOK
64 https://m.eds00.ru/00
BOCCTaHOBUTEIIN adb076
Kontponbnas
pabota Ne4 mo
bubmuorexa [JOK
teme «CTpoeHue
65 https://m.eds00.ru/00
aroma. adb486
XuMu4deckas
CBSI3bY
Pe3epBHBII ypOK.
P P bubnmoreka [JOK
0O0001eHne n
66 https://m.eds00.ru/00
CI/ICTGI\f&TI/IS&III/ISI adb33c
3HAHHUH
67 PesepBHblIit ypok. bubnuoreka [IOK

0O0001EeHue n

https://m.edsoo.ru/00
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CUCTCMaTHu3al A
3HAHUH

ad9ch2

68

Pe3epBHBIit ypOK.

O06o0061IEeHNE U
CUCTCMaTHU3al A
3HAHUH

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d61c6
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9 KVIACC

KonunuectBo 4yacos JJIeKTPOHHBIE
Ne JlaTa
KonTpoan IIpakTHyec undgposbie
n/  Tema ypoka Bce H3Yy4eH
HbIE KHe oOpa3oBaTe/ibHbIE
L ro s
padoThbI padoTbI pecypcbl
Ilepuonnueckuii
3aKOH.
Iepuoanyeckas bubmmnoreka [IOK
1 cucremMa 1 https://m.edsoo.ru/00
XUMHYECKAX adb59e
sneMenToB [. W.
MenneneeBa
3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOMCTB Bbu6numoreka [IOK
2 XUMHUYECKHX 1 https://m.eds00.ru/00
3JIEMEHTOB adb6b6
MEPBBIX TPEX
MEepPHOJIOB
Knaccudukanms
bu6mmoreka [IOK
1 HOMEHKJIaTypa
3 HCODIAHITECKIX 1 https://m.edso00.ru/00
p adb7e2
BEILIECTB
Bunnl
XUMUYECKOU bubnuotexa [JOK
4 CBSI3U U TUIIBI 1 https://m.eds00.ru/00
KPUCTAJUIMYECKHU adbac6
X PELETOK
Kontponbnas
pabota Nel 1o
TeMe
«IToBTOpEHUE 1
5 yriryoneHue 1 1
3HAHUU
OCHOBHBIX
pa3zienoB Kypca
8 Kiacca»
Knaccudukanus
bubmuorexa [JOK
XAMHYECKHAX
6 . 1 https://m.edso00.ru/00
peakiuii mo

Pa3siInYHbIM

adbch0
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pU3HaKaM

[TonsiTHe 0

CKOPOCTH

XHUMHYECKOM

bu6mmoreka [IOK

7 pearin. https://m.eds00.ru/00

Ilonsatue o

adbe9a

TOMOTEHHBIX U

TreTEPOreHHBIX

peaKImsIX

Ilonsatue o

XUMHUYECKOM

PaBHOBECHH.

DaxkTopHl,

BIIMSIIOLIIAE HA bu6mmoreka [IOK
8 CKOPOCTH https://m.eds00.ru/00

XUMUYECKOMH adc28c

pEeaKIK 1

MOJI0KCHUE

XUMHYECKOTO

paBHOBeECHS

OKUCIUTENbHO- bu6mmoreka [IOK
9 BOCCTaHOBUTEIb https://m.eds00.ru/00

HbIE PEAKIMU adcade

Teopus

AIEKTPOTUTUYEC

KoM bu6mmoreka [IOK
10 JIMCCOIAAIIHH. https://m.edso0.ru/00

CuibHBIE U adcd68

ciaObIe

AIEKTPOIIUTHI

HNounbie bu6mmoreka [IOK
11 YpaBHEHUSA https://m.eds00.ru/00

peaxkuuit add448

XHUMHUYECKHUE

CBOMCTBA

KHCIIOT ¥

OCHOBaHHI B bubmuorexa [JOK
12 CBETE https://m.eds00.ru/00

MpECTaBICHUI add5d8

00

AIIEKTPOIIUTUYEC

KON
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https://m.edsoo.ru/00add5d8

JucCcoranu

XUMHAYECKHE
CBOMCTBA coyiel
B CBETE

npescTaBeHuit bu6mmoreka [IOK
13 o6 https://m.eds00.ru/00
addgb2
AIEKTPOIUTUYEC
KoH
JIUCCOITUAITIN
ITonsiTue o bubmuorexa [JOK
14 TUAPOIIN3E https://m.eds00.ru/00
coien add9d4
O06o0menue u bu6mmoreka [IOK
15 CHCTEeMaTH3aIns https://m.eds00.ru/00
3HAHUMN addd12
[IpakTuueckas
pabora Ne 1. bubnuorexa [JOK
16 «Pemrenne https://m.eds00.ru/00
AKCIIEPUMEHTANb addbfa
HBIX 3a/1a49»
KonTponbhas
pabota Ne2 1o
TeMe
«INEKTPOIUTHY bubnmnoreka [JOK
17 eckast https://m.edso00.ru/00
JYICCOIMAIHSL. addecO
XuMHUYeCKHe
peaxiuu B
pacTBopax»
OOmas
XapaKTEePUCTUKA
— bubmuorexa [JOK
18 XHMITecKIe https://m.eds00.ru/00
3 addfe?
CBOMCTBa Ha
nmpuMepe XJjaopa
XJI0pOBOAOPO.
Consgnas
KHUCJIOTA, bu6mmorexa [IOK
19 XUMHYECKUE https://m.eds00.ru/00
CBOMCTBA, adel04
MOJIy4eHHE,

pUMEHEHUE
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https://m.edsoo.ru/00ade104

IIpakTnueckas

pabora Ne 2 o

TeMe

Ionyuente bubnmoreka [JOK
20 consRoi https://m.eds00.ru/00

ade348

KHCJIOTBI,

HA3y4YEHHE €€

CBOMCTB»

Beruucnenus mo

YpaBHEHUSAM

XUMHYECKUX bubmuoreka [JOK
21 peaKkIuii, eciau https://m.eds00.ru/00

OJIVH U3 ade488

peareHTOB J1aH B

M30BITKE

OO6mras

XapaKTepHCTHKa bubnuorexa [JOK
22 https://m.eds00.ru/00

anemeHToB VIA-

ade64a

TPYIIIBI

AJnoTponHbie

MoauUKaITIH

CepBL.

Haxoxnenune bu6mmoreka [JOK
23 cepbl U eé https://m.edsoo.ru/00

COETUHEHUN B adeb4a

IPUPOJIE.

XUMHUYECKHE

CBOMCTBA CEphI

CepoBogopoy,

CTpOEHHE, bubnuoreka [IOK
24 ¢duznueckue u https://m.edso00.ru/00

XMMHYECKHUE ade802

CBOMCTBA

OKCcHIBI CEPHI.

Cepnas

KHUCIIOTA, bu6mmorexa [IOK
25 dusnueckue u https://m.edso00.ru/00

XUMHUYECKHE adea28

CBOICTBA,

MPUMEHEHUE
26 XuMHUYECKHE bu6mmorexa [IOK

peaKiuu,

https://m.edsoo.ru/00
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JIe)KAIIUE B
OCHOBE
MPOMBIIIUIEHHOT
o ciocoba
MOJTYYCHUS
cepHOH
KHUCJIOTBL.
XHUMHUYECKOe
3arpsi3sHEHUE
OKpYyKaroleun
cpenbl
COCAUHCHHUSIMHU
cepbl

adec8a

Briuucinenune
MacCOBOH JI0JIU

bubmuorexa [JOK

27 BBIXO/JIa https://m.edsoo.ru/00

IPOIyKTa adec8a

peaKIuu

OO6mas

XapaKTePUCTUKA

anemeHToB VA-

rpynnsl. A30T, bubnnoreka [JOK
28 pacnpocTpaHEeH! https://m.edso00.ru/00

€ B IPUPO/IE, adeeab

dusnueckue u

XUMHUYCCKHEC

CBOICTBA

AMMmak, ero

duznyeckue u

N HMAHECKIE bu6mmoreka [IOK
29 cBOMCTEA https://m.edso0.ru/00

’ adf004

MOJTyYeHUE U

MIPUMCHEHUE

[IpakTueckas

pabota Ne 3 o

TeMe bubmuorexa [JOK
30 «[Tonydyenwue https://m.eds00.ru/00

aMMMaKa, adf180

U3YYCHUE eT0

CBOWCTB»
31 A3oTHas bubmuorexa [JOK

KHCJIOTa, €& https://m.edso0.ru/00
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dusnueckue u
XUMHUYECKHE
CBOMCTBA

adf306

32

33

Hcnonn3oBanue
HUTPATOB U
coJlieii aMMOHHUS
B Ka4eCTBEC
MHUHEpaTbHBIX
yIOOpEeHMIA.
Xumudaeckoe
3arpsi3HEHUE
OKpYyKaroleu
cpenbl
COCIMHCHUSAMU
asora

®Dochop. Okenn
docdopa (V) u
docdopHas
KHCIIOTA,
dusnveckue u
XUMHUYCCKHEC
CBOMCTBA,
MoJTyuYeHue

bubmuorexa [JOK
https://m.edsoo.ru/00
adf518

bubmuorexa [JOK
https://m.edsoo.ru/00
adf68a

34

35

36

Hcnons3oBanue
docdaroB B
KayecTBe
MHUHEpaJIbHBIX
ynoopeHuil.
3arpsizHeHue
IIPUPOIHOMN
cpensl
dbocharamu
Yraepon,
pacnpocTpaHEeH!
€ B IIPUPOJIE,
buznueckue u
XUMHUYECKHE
CBOMCTBA

Oxcuppl
yriepoja, ux
buznueckue u
XUMHYECKHE

bu6mmoreka [IOK
https://m.edsoo.ru/00
adfc20

bu6mmorexa [IOK
https://m.edso0.ru/00
adfd9c

bu6mmorexa [IOK
https://m.edso0.ru/00
adfebe



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

CBOICTBA.
DKOIOrHYeCKHUe
po0JIEMBI,
CBsI3aHHBIE C

OKCHJIOM

yriepona (1V)

VYronpHas bubmuorexa [JOK
37 KHCJIOTa U €€ https://m.eds00.ru/00

COJIH ae006¢

[IpakTueckas

pabota Ne 4 o

TeMe

"TTomyuenue bubnnorexa [JOK
38 YIJIEKUCIIOTO https://m.eds00.ru/00

rasa. ae027e

KauecTBennas

peakius Ha

KapOoHaT-roH"

[TepBoHaUaTBHBI

€ TIOHATHS 00

OprAHMYECKIX bu6mmoreka [IOK
39 BeIIECTRAX KAK O https://m.eds00.ru/00

ae054e

COCTUHCHHAX

yriepoja

KpeMuuii 1 ero bubmuorexa [JOK
40 COTHHCHS https://m.eds00.ru/00

ae080a

IIpaxTrueckas

pabota Ne 5.

Pemenne

JKCIIEPUMEHTAIIb bubnnoreka [JOK
41 HBIX 3a/1a4 110 https://m.edsoo.ru/00

TeMme ae0bf2

«Baxueite

HEMETaJTBl U UX

COCIUHCHHMS

KoHTtponbHas

pabota Ne3 mo

Tene bubmuorexa [JOK
42 . https://m.edsoo0.ru/00

«Baxueite

HEMCTAJIBI U UX
COCOAUHCHU S

ae0el8



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

Oomas

XapaKTepUCTUKA

XUMHUYECKHX

3JIEMEHTOB —

METaJLJIOB.

Merannuueckas bubmuoreka [JOK
43 CBSI3b U https://m.eds00.ru/00

MeTaJUIn4yecKasi ael03e

KpUCTALITMYECKA

A peleTKa.

duznveckue

CBOICTBa

METAaJLJIOB

XUMHUYECKHUe

CBOICTBA

METaJIJIOB. bu6mmoreka [IOK
44 DIIEKTPOXUMUYE https://m.eds00.ru/00

CKHI psiJt ael156

HanpsHKeHUH

METAaJLJIOB

OO6111e CrocoObI

MOJTyYeHUs

METaJlIOB.

CraBsl.

Brranciaenus mo

bu6nmoreka [JOK

45 YPaBHEHHIM https://m.eds00.ru/00

XI/IMI/I‘IG\?KI/IX 201156

peakiui, eciu

OJIMH M3

peareHToB

COJIEPKUT

puUMecH

[TousTHE O bubmuorexa [JOK
46 KOppO3HHU https://m.edso00.ru/00

METAaIIIOB ael278

bu6mmorexa [IOK

47 [Henorrsie https://m.edsogru/OO

MeTaJLTbl 2e14b?

Okcunael u bu6mmorexa [IOK
48 TUAPOKCUIBI https://m.edso00.ru/00

HATPUA U KAIHS ael4b2
49 [IlenouHo3eMenb bubnmoreka [JOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

HBIC MCTAJJIbI —

https://m.edso0.ru/00
aelbe8

KaJIbIIUHA U
Maruum
Baxwuetimue bubmuorexa [JOK
50 COeMHEHHS https://m.eds00.ru/00
KaJIbIIHsI aelse8
O00011eHuE 1
51 cUCTEMAaTH3aLUA
3HAHUMN
KécTkocTh bubmuorexa [JOK
52 BOJBI U CIIOCOOBI https://m.edsoo.ru/00
€€ yCTpaHEeHHUs 2e1886
[IpakTnueckas
pabota Ne 6 o
bu6mmoreka [IOK
TEME
53 - https://m.eds00.ru/00
JKéctkocTh
aelae8
BOJBI 1 METOJIBI
e€ ycrpaHeHus"
bu6mmoreka [IOK
54 AnroMuHHUH https://m.edso00.ru/00
aelc64
AmMdoTtepHbie
cBOHCTE bubmuorexa [JOK
55 https://m.edso00.ru/00
OKcHIa H aelc64d
THUAPOKCUIA
bu6mmoreka [IOK
56 Keneso https://m.edso00.ru/00
ae1d86
Oxcupsl,
HDOKCHIH bu6mmoreka [IOK
57 P https://m.edso00.ru/00
conu xene3a (11)
ae35e6
u xenesa (I11)
O0001enue u
58 cUCTEMAaTHU3aIHg
3HAaHUH
[IpakTueckas
pabota Ne 7.
Pemenue bu6mmorexa [IOK
59 AKCIIEPUMEHTAIIb https://m.edso00.ru/00

HBIX 3aJa4 I10
TEME
«Baxueiinime

ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTaJIbI U UX
COCOAUHCHU A

60

Brraucnenus no
YpaBHEHUSAM
XUMHYECKHUX
peakiuu, eciu
OJIMH U3
pEareHTOB JIaH B
HU30BITKE HUJIH
COJICPXKUT
MIPUMECH.
Brraucnenus
MacCOBOM O
BBIXOJIa
MPOJIyKTa
peakiuu

bubmuorexa [JOK
https://m.edsoo.ru/00
ael750

61

62

63

64

65

66

O060061IEHNE U
CUCTEMATH3ALUS
3HAHUN

KonTponbhas
pabota Ned o
TeMe
«Baxnenmmue
METaJIIBI U UX
COCTMHECHUS»

BemiectBa u
MaTepHuabl B
TTOBCETHEBHOM
’KH3HH YeJ0oBeKa

XHUMHYECKOE
3arpsi3HEHUE
OKpYyKaroleun
cpenbl

Ponp xumuu B
pelIeHnn
DKOJIOTHYECKHUX
npoOem
PesepBHbIit
YPOK.
O06o061IeH e U
CHCTEMAaTHU3allHs
3HAHWI

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00
ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00
ae0dOa



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

PesepBHbIit
YPOK. bu6mmoreka [IOK
67 O6o0meHue u 1 https://m.edso00.ru/00
CHCTEeMaTH3aIlns adb33c
3HaHUHI
Pe3epBHbIit
YPOK. bu6mmoreka [IOK
68 O06o0menue u 1 https://m.eds00.ru/00
CUCTEMATHU3ALUS ad9ch2
3HaHUHI
OBIIEE
KOJIMYECTBO 68 4 7
YACOBIIO
ITPOI'PAMME

YYEBHO-METO/MYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

Xumust, 8 xnace/ T'abpuenssa O.C., OctpoymoB W.I'., CnagxoB C.A.,
AxknnonepHoe obmectBo «M3aarenscTBo «IIpocBerienuey;

Xumusa, 9 kmacc/ Tabpuensa O.C., OctpoymoB W.I'., CnaaxoB C.A.,
AxkrnnonepHoe obmectBo «M3aarenscTBo «IIpocBenienuey;

Tabmumer:  Ilepuogmyeckas cucrema XuMHYecKux djementoB . .
Menpaeneena,

Tabnuia pacCTBOPUMOCTH, JIEKTPOXUMHUYECKUM sl HAMPSHKEHUST METAJIJIOB

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

- https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30Bblii-ypOBEHb.-

Peanuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -
Meroanueckoe-mocooue-mist-yautens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCblI MU PECYPChHI

CETU UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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