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MNOACHUTEJIBHAS 3AIINCKA
Pabouas mporpamMMa 1Mo XMMHUHM Ha YpOBEHb OCHOBHOTO 0OIIero oOpazoBaHus i oOydarommuxcs 8-9-x
kiaccoB MBOY COIII Nel . BocTouHslit pazpaboTaHa B COOTBETCTBUHU C TPEOOBAHHUIMMU:

— @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-93 «O06 obpazoBanuu B Poccuiickoii @enepaumny;

— npuka3za MunnpocemnieHus ot 31.05.2021 Ne 287 «O6 yrBepxkaeHuun GpeaepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOT'O O0ILEro 00pa3oBaHUs»;

— npukaza Munnpocsemienus ot 18.05.2023 Ne 370 «O6 yTBepkaeHuu dhenepaibHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHUs»;

— mnpuka3za Munnpocsenierust ot 22.03.2021 Ne 115 «O6 yrBepkaenuu Ilopsiika opranuzanuu u
OCYILIECTBIICHUS 00pa30BaTeIbHON JESTEIbHOCTH MO OCHOBHBIM 00I11€00pa30BaTeIbHBIM
nmporpaMmam — o0pa3oBaTEIbHBIM IPOrpaMMaM HayaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0 U
cpemHero o0Iero oopa3oBaHus»;

— KOHIENIWY IpenojaBaHus y4eOHOTo mpeaMera «XuMHUsy,

— CI1 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOTUYECKIE TPEOOBAHUS K OpraHU3aIUAM BOCIIUTAHUS U
00y4YeHHs, OTABIXA U 03JOPOBICHUS ACTEH U MOJIOJEKN», YTBEPIKICHHBIX IOCTAHOBICHUEM
[JIAaBHOT'O caHuTapHoro Bpauya ot 28.09.2020 Neo 28:

— CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTHBBI M TPEOOBAHUS K 00ECTIEYCHUIO OE30MTACHOCTH U
(vn) O6e3BpeqHOCTH IS YeTIOBEKa (PaKTOPOB CPEIbl OOMTAHUSY», YTBEPIKIACHHBIX IIOCTAHOBICHUEM
[JIAaBHOI'O caHuTapHoro Bpada ot 28.01.2021 Ne 2;

— y4eOHOTro IUTaHa OCHOBHOTO 001Iero odpa3zoBanus, yrBepxkaeHHoro npukazom MBOY COILL Nel .
Bocrounsrii ot 31.08.2023 Ne 143;

— denepanbHOi paboueit mporpamMmbl O y4eOHOMY IPEeaMETY «XUMHUS.

[IporpaMMa 1Mo XMMHM Ha YpOBHE OCHOBHOTO oOOIIero oOpa3oBaHHsI COCTaBI€HA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOHW 00pa30BaTENbHOW NpPOTpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrapieHHbix B @I'OC OO0, a Takxke Ha OCHOBe (penepalibHOIl paboueil mporpamMmbl
BOCIIUTAHMS M C y4ETOM KOHIICTIIIMU IPETOJaBaHUs y4eOHOro mpeamera «XUMHUs» B 00pa30BaTEIIbHBIX
opranmzanusix Poccuiickonn @enepanum.

[Iporpamma mo xumuu Ja€T MPENCTaBICHUE O IENSIX, OOIIel cTpareruu OOy4deHUs, BOCIIUTAHUS U
pa3BUTHA OOydalOIIUXCs CPEACTBAMU YUE€OHOrO MpeAMETa, YCTAaHABIMBACT O00s3aTENIbHOE MPEAMETHOE
coJiep’KaHue, MpeaycMaTpUBaeT paclpeiesieHue ero Mo KjiaccaM U CTPYKTypUpOBaHHE MO pas3fesiaM u
TeMaM [porpaMMbl 1O XUMHUH, OIpPEAENsAeT KOJIMYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHJIYEMYIO TOCIEAOBATEIbHOCTh H3YYEHUS XUMHH C YYETOM MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOTrO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromumxcs,
OTpe/ieNIsieT BO3MOXHOCTH MpeAMEeTa s peanus3aluu TpeOOBaHUM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNpHON MpOTrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUU K
pesyipTaTaM OOy4YeHWs XUMHHM Ha YypOBHE IIeJied M3y4eHUs] TpeIMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBHOM IEATEILHOCTH 00YUaIOIErocs M0 OCBOGHUIO YUeOHOTO COIePIKAHMUS.

3HaHME XUMHHU CIY’)KUT OCHOBOM i (OPMUPOBAHHUS MHUPOBO33pEHUSI O0YyYaromerocs, €ro
MPEJICTABJICHU O MaTepuaabHOM EAMHCTBE MHUpPA, BAXHYIO pOJIb HWrPalOT (HOpMHUpyEeMble XUMHEH
MPEACTABJICHUS O B3aUMOIIPEBPAIICHUSIX PHEPTUU U 00 SBOJIONMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS
rII00aTBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS UYEIIOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKOW, MUIICBOU H
IKOJIOTUYECKON O€30MacHOCTH, MPOOIJIEM 3IpaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealin3aIiii BO3MOKHOCTEHN JIsl CaMOpa3BUTHS U POPMUPOBAHUS KYJIbTYpPhI TUIHOCTH,
e€ o01elt U GyHKIIMOHATHHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMUPOBAHNE MBIIIICHUS] U TBOPUYECKUX CITOCOOHOCTEH 00YJArOIINXCsI, HABBIKOB MX
CaMOCTOSITENIFHOM ~ y4eOHOM  JesITeNbHOCTH, OJKCIEPUMEHTANBHBIX U HCCIEAOBATEIbCKUX yMEHHUH,
HEOOXOUMBIX KaK B MMOBCEIHEBHOMN KU3HU, TaK U B MPOGECCHOHATHHON JIeATeTbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI IEIOCTHOTO B3IUIAa Ha
€AMHCTBO TPHUPOJLI M YEJOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHHH E€CTECTBEHHO--
HAyYHOU IPaMOTHOCTHU O0YyUaIOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM 3HAHHSIM, K
MIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHUECKOe 00pa30oBaHue 00yJaromuXCsl.

JlanHble HampaBieHHs B OOYYEHWHM XUMHUU OOECIEUMBAIOTCS CHEMU(PUKON COAepX)aHHUS Y4eOHOTO
mperMeTa, KOTOPbIN SBJSETCS MEJaroruuyecku aJanTHPOBAaHHBIM OTpa)keHHEeM 0a30BOil HayKW XMMHUU Ha
ONpeeIEHHOM dTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro oO0Opa3oBaHHUS OpPHUEHTUPOBAH HA OCBOCHHE
00y4aroIUMUCS CHCTEMBbI IIEPBOHAYATIBHBIX MOHATHI XUMHUH, OCHOB HEOPIraHWYECKOH XMMUU U HEKOTOPBIX
OTJICJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CtpykTypa comepkaHusi IporpaMMbl IO XUMHH c(hopMUpOBaHa HA OCHOBE CUCTEMHOTO MOAX0/a K €€
nzyuenuo. CopepxaHue CKJIQJbIBACTCS U3 CHUCTEMbl MOHATUNA O XMMHUYECKOM JJIEMEHTE M BEUIECTBE U
CHCTEMBI MOHATHNA O XUMHUYECKOH peakiuu. OO6e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI 10 MPHUHIIHITY
MOCJIEI0BATEIHLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUI Pa3HOT0 YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akona /[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YEHHSI O CTPOCHHH aTOMa U XMMHUYECKOHN CBS3H;

— MpeCTaBlIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSA pPaccCMaTPUBAIOTCS HA OCHOBE AMIMPUYECKU IOJYUYEHHBIX M OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIIEIOBATENBHO OT OJIHOTO YPOBHS K APYroMy, BBIONHAS (GYHKIIUH OOBSCHEHUS U
IIPOrHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXHOCTEH IPAKTHUYECKOrO0 NIPUMEHEHHS U IOJIy4EHHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHme MporpaMMbl MO XMMHH CIIOCOOCTBYET (POPMHUPOBAHHUIO TPEACTABICHUS O XUMHUYECKOU
COCTaBJISIONICH HAy4YHON KapTHHBI MUpa B JIOTHKE €€ CHCTEMHOI MPUPObI, IEHHOCTHOTO OTHOILIEHUS K
Hay4YHOMY 3HaHHUIO U METOJaM I03HaHUs B Hayke. M3ydeHne XUMHUM IPOUCXOAUT C IIPUBJICUECHUEM 3HAHUMN
U3 paHee U3yYyeHHBIX Yy4eOHBIX mpeaMeToB: «Okpysxkatomuit Mup», «buonorus. 57 knacce» u «dusuka. 7
KJIace».

[Ipu u3yyeHUN XUMUU MPOUCXOIUT POPMHUPOBAHME 3HAHWN OCHOB XMMHUYECKON HAyKH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON JESATENIbHOCTH YelOBEeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHI. 3afada y4eOHOTO MpeAMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATHHA, 3aKOHOB M TEOPETUYECKHUX IMOJIOKEHHUH, TOCTYIMHBIX 0000IIeHni
MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B NPUOOIIEHUMH K HAyYHbIM METOAAaM IO3HAaHUS MpH
M3Y4YEHHUH BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH [03HABATEIbHBIX YMEHUM U MX
IPUMEHEHUH B Yy4eOHO-TIO3HABATEJIbHOW M y4eOHO-HCCIe10BaTeIbCKON /IEATEIbHOCTH, OCBOEHUH IPaBHII
0e30macHOro OOpaIeHus C BEIIECTBAMHU B ITOBCETHEBHOM JKU3HH.

[Ipu m3yueHHM XMMHMH Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS BakKHOE 3HAUYEHUE MPUOOpenH
TaKHe LU, KaK:

— (dopMHUpOBaHHE WHTEIJIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO,
COTPY/HUYECTBY, CaMOCTOSTEIbHOMY HPUHATHIO PpELICHUH, CIIOCOOHON ananTHpoBaThC K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HanpaBJIEHHOCTh OOy4YEHHUS Ha CHCTEMAaTHYECKOe MPUOOIIEHUE 00yJaromMXcs K CaMOCTOSTEIbHOM
MI03HABATEIbHOM N1EeATENbHOCTH, HayYHbIM METOAAM IMO3HaHMs, (OPMUPYIOIIUM MOTHBAIMIO M pa3BUTHE
CITOCOOHOCTEH K XHMUMU;

— obecrieueHne yCJIOBHUHM, CTOCOOCTBYIOIIUX MPHUOOPETEHUIO O0YUYaIOIUMHUCS OMBITa PA3HOOOpa3HOM
NeSITeNbHOCTH, MO3HAHUSA M CaMOIIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KIJIFOYEBBIX KOMIETEHIUH), MMEIOIIHNX
YHUBEpPCAJIbHOE 3HAYEHUE JIJISl PA3INYHBIX BUJIOB I€ATEIbLHOCTH;

— ¢opmupoBaHue oOmel (QpyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHON TpaMOTHOCTH, B TOM 4YHCIIE
YMEHUI OOBSICHATh U OLIEHUBATH SIBICHUS OKPYXKAIOIIEr0 MUPA, UCHOJb3Ysl 3HAHUS U OIBIT, MOJyYSHHbIE
NpH W3YyYCHWW XUMHH, TMPUMEHSATh WX TPH PEHICHWH MPOOJIeM B TOBCEIHEBHOW JKMU3HU W TPYHAOBOM
NESTENBHOCTH;

— (QopmupoBanue y 0OydarOUIMXCS TyMAaHUCTUYECKMX OTHOUICHUH, IOHUMAHUS LEHHOCTH
XUMHUYECKUX 3HAHUM Ui BBIPaOOTKH SKOJOTMUYECKH LEeIecoO00pa3sHOro MOBEACHUS B OBITY M TPYIOBOM
JESATENIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;



— pa3BUTHE MOTHUBALIMU K O0YyYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHS  OOIICUETOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mipoduis u
HAINpPaBJIEHHOCTH JAJIbHEHIIEr0 00y4YeHHUsI.

OO11ee YrcIo 4acoB, OTBEACHHBIX JIJIsl U3YUCHUS XUMHUH Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMsI,
cocraBiseT 136 gacoB: B 8 kimacce — 68 acoB (2 yaca B Heleno), B 9 kiacce — 68 yacoB (2 yaca B HEEIIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipenmer xumuu. Ponb XuMuM B XKU3HU 4YeloBeKa. XHMHsS B CHCTeME HayK. lena W BellecTBa.
®dusnueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BellecTB. [loHsTHE 0 METO/1aX MMO3HAHUS B XUMHUH.
UYuctele BemiecTBa U cMecu. CriocoObl pa3ziesieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JieMeHTOB. [IpocTeie u
CJIOKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiectB. OTHocutenbHas aromHas Macca. OTHOCUTENbHas MOJEKyNIspHas wmacca. MaccoBas 0
XUMHUYECKOI'0 3JIEMEHTA B COEMHEHHH.

KonnuectBo BemectBa. Monbs. MomsipHas Macca. B3auMocBsizb KoiaudecTBa, Macchbl U 4YHcCIa
CTPYKTYPHBIX €IHHHUII BerecTBa. Pacu€rel mo hopMysiaM XMMHUYECKHX COCTUHCHHM.

Ousnyeckue MU XUMHYECKHUE SIBJICHHS. XUMHUYecKas peakuus U e€ MpU3HaKU. 3aKOH COXPaHEHUSA
Macchl BEMIECTB. XHMHYECKHME ypaBHeHHs. Kiaccudukamuss XUMHUYECKUX peakiuil (COequHCHHS,
pasNoKeHHs, 3aMelIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOH, MpaBuiaMu paboTsl B 1abopatopuu u npuémMamu oOpalieHus ¢
71a00paTOpPHBEIM 000PYJOBaHUEM, U3yYCHHE M ONMUCaHHE (PU3MUECKUX CBOMCTB 00Pa3IOB HEOPTaHUYECKHUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JbJa, PACTUpPAHHME caxapa B CTYIIKE,
KUIICHUE W KOHJEHCAllMs BOJABI) M XUMUUYECKHX (TOPEHHE CBEUH, MPOKAIMBAHHE MEIHON IPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SIBJICHMI, HaONIOJeHWE W OMNHCAHHE TMPU3HAKOB MPOTEKAHUS
XUMHUECKUX peakuui (pas3okeHHe caxapa, B3aUMOJACHCTBHE CEpHOM KHCIOTHI € XJIOpHAOM Oapus,
pasznoxenune ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoIeiicTBHIE keie3a ¢ pacTBopom conu meau (11),
U3Y4YE€HHE CIOCcOOOB pa3JelieHHuss CMecel: C TOMOUIbI0 MarHuTa, (QUIbTPOBaHHE, BbIIAPUBAHUE,
TUCTHIUISIIMS, XpoMarorpadus, MpPOBEACHHE OYHCTKH TOBAPEHHOW CONM, HAONIOJCHWE U OIMHUCAHHE
pe3yJIbTaTOB NPOBEJACHUS OMNbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JlaHUE Mojeen
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

BasHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cMmech razos. CocrtaB Bo3ayxa. Kucinopon — anemMeHT u npocToe BemecTBo. Haxoxaenue
KHCIIOpO/ia B MpHUpoje, pu3ndeckue U XUuMUYecKre cBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucnopona. CrnocoObl OTy4YeHUsT KUCTIOpO/ia B JIA0OPATOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnopoaa
B nipupoje. O30H — alIOTPONHAs MOAU(PUKAIIS KUCIOPOa.

TemnoBoii 3 pekT XuMUIEeCKON peakIui, TEPMOXUMUYECKUE YPaBHEHHUsI, SK30- U DHIOTEPMUUYECKUE
peakuuu. TormBo: yroip U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHIIEHHE MAapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOS.

Bogopon — snement u mpocroe BeulectBo. HaxokneHue Bopoponga B mpupojne, (usmueckue u
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CIIOCOOBI MoTy4deHus. KUCIOThI U comu.

Mossipabliii 00b€M ra3oB. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnueckue cBorcTBa BoAbl. Bonma kak pactBoputens. PactBopbl. HackllieHHble 1 HEHACHIIIEHHbBIE
pacTtBOpbl. PacTBOpUMOCTH BelIECTB B Bojie. MaccoBasi 10J1 BEIIECTBA B PACTBOpPE. XUMHUYECKHE CBOMCTBA
BoJbl. OcHOBaHMs. Poiib pacTBOPOB B MPUPOJE UM B KU3HU dYesoBeka. KpyroBopoT BOAbl B IPHUPOJE.
3arpsi3sHEHHE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MMPUPOTHBIX BOJI.

Knaccudpukanus  Heopranmdeckux  coemuHeHwit.  Oxcuawl.  Kmaccudukamuss — OKCHIOB:
cosieoOpasyromire (OCHOBHBIE, KUCTOTHBIE, aM(oTepHbIe) U HeconeoOpa3ytomue. HomeHnkiarypa oKCHAOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [loyuenne okcuIoB.



OcnoBanust. Krnaccudukaiyss ocCHOBaHMIA: IIENOYM M HEpAacTBOPHUMBbIE OCHOBaHMs. HomeHkmarypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lomyueHre oCHOBaHU.

Kucnorsl. Knaccudukamms kuciaor. Homenknatypa kucior. Ousndeckue ¥ XUMHUECKHE CBOMCTBa
kuciotT. P akruBHoctu MetasuioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenkinarypa cosneil. @u3znueckrue u XuMudeckue cpoiictpa coieil. [loaydyenue coseil.

I'enernyeckas CBA3b MEXKAY KJIAaCCAMH HEOPraHMYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpENeICHUe COJEpXKAaHUA KHUCIOpPOAa B BO3JyXe, IOJydyeHHe, coOupaHue,
pacro3HaBaHHE U U3YYEHUE CBOMCTB KHCIIOPOAA, HAOJIOIEHUE B3aUMOAECHCTBHSI BEILIECTB C KUCIOPOJAOM U
YCIIOBMSI BO3HUKHOBEHHs U IPEKPALIEHUs TOpeHus (Mokapa), 03HAKOMJIEHHE ¢ o0pa3liaMd OKCUIOB U
OIMCaHHWE UX CBOWCTB, MOJIyuY€HHE, COOMpaHKe, pacCllO3HaBaHUE U U3YyYEHHE CBOWCTB BOJOpOJa (TOpEHHE),
B3anMojelcTBue Bogopona ¢ okcuaom wmeau (1) (BO3MOXKHO HCIONIB30BaHHME BHICOMATEPUAIIOB),
HabroAeHe 00pa3lioB BEIIECTB KOJIMUECTBOM | MOJIb, HCCIeI0BaHNE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C Ppa3IMYHOW pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEeH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJIEHCTBUE BOJBl C METa/UIaMM (HATpUEM U KajibLiMeM) (BO3MOXKHO
HCIOJIb30BaHUE BMJIEOMATEPUANIOB), MCCIEIOBaHME OOpPa3LlOB HEOPraHMYECKHX BEIECTB pa3IMYHbIX
KJIaCCOB, HAONIOJICHUE WM3MEHEHMsSI OKPAacKU MHJIUKATOPOB B pAcTBOpax KHUCJIOT W WLIEJIOYEH, M3Yy4EHUE
B3auMmozeiicteus okcuaa Meau (ll) ¢ pactBopoMm cepHOM KHCIOTBI, KUCIOT € MeETaUIaMH, pPeakLui
HEUTpaau3aluy, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOTO MeETajula JPYruM U3
pacTBopa COJM, PELICHHE SKCIEPUMEHTAIBHBIX 3a7ad IO TeMe «BaxHellme Kiacchl HEOPTaHUYECKUX
COCIMHEHUIN.

IMepuonuueckuii 3axkoH u [lepnoanyeckas cucremMa xXuMudeckux jemMenToB JI. U. Menaeneena.
Crpoenne aroMoB. XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

IlepBble MOMNBITKM KJIacCU(UKALUM XUMHUECKUX 3jeMeHTOB. IloHATHe O rpymnmax CXOJHbIX
3JIEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMENbHBIE METAJUIbI, FAJIOT€HbI, HHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpPbIE
00pa3yroT aM(oTepHbIE OKCUBI U THAPOKCUIBI.

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumuueckux sieMeHToB [l WM. Menneneesa.
Kopotkonepuonnas u puHHonepuoanas Gopmsl Ilepuonnyeckoil cucreMbl xumMuyeckux siaemenTos Jl. U.
Menpeneesa. Ilepruoas! u rpynnsl. @U3nYecKuil CMBICT TOPSAIKOBOrO HOMEpa, HOMEPOB MEPUOJIA U FPYIIIIbI
JJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX s1ep. M30Tomnbl. DnekTpoHbl. CTpOEHHE AIEKTPOHHBIX 000JI04YeK
aToMOB nepBbIX 20 xumMuyeckux snemMeHToB lleprnoanueckoit cucremsl J[. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanueckoii cucreme /JI. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHs paguyca aTOMOB XHMHYECKHX JJIEMEHTOB, METANIMYECKUX W
HEMETAJJINYECKUX CBOMCTB 10 TPYIIIaM U MEPUOJIAM.

3nauenue Ilepmonmueckoro 3axkoHa u llepmoanueckoil cHCTEMBI XMMHYECKHX DJIEMEHTOB JUIA
pa3BuTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpakJaHUH.

Xumnueckasi cBa3b. KoBanieHTHas (MOJsIpHAs M HEMOJIAPHAst) CBSA3b. OJEKTPOOTPULATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. FloHHast CBSI3b.

Crenenp oxucineHus. OKHCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. lIponeccsl OkucieHus wu
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydYeHHe 00pa3lloB BEUIECTB METAUIOB M HEMETAJUIOB, B3aHUMOJCHCTBUE THUIAPOKCHIA IIMHKA C
pacTBOpamMHM KHCIOT M IIEJIOYEd, IPOBEJEHHUE OMNbBITOB, WIIOCTPUPYIOIIUX IPUMEPBl OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKkluil (ropeHue, peakiuu pa3ioKeHns, COSTUHEHHUS).

Meostcnpeomemnuwie ceasu

Peanuzamusi MeXNpeAMETHBIX CBSI3€M NMpH M3YYEHHMM XMMHU B 8 Kilacce OCYIIECTBISIETCS uepe3
WCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHSATHN, TaK W TMOHATHH, SBISIOMUXCS CHCTEMHBIMH
JUTSL OTJEIBHBIX TPEJAMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO6mue ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAYyYHBIN (aKT, TUTIOTE3a, TEOpHUs, 3aKOH, aHAJIN3, CHHTE3,
KIaccupUKalus, NEPUOAUYHOCTb, HAONIOEHHE, SKCIEPUMEHT, MOJEIUPOBaHUE, H3MEPEHHE, MOJIENb,
SIBJICHHE.



dusnka: marepusi, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, WOH, HYKIIUJA, U30TOIBI, PaAMOAKTUBHOCTD,
MOJIEKYNIa, DSJEKTPUYECKUH 3apsAl], BEIIeCTBO, TelO0, OOBEM, arperarHoe COCTOSHHE BEIIECTBA, TIas,
(du3MUecKre BETMYNHBI, €IMHHUIIBI U3MEPEHHSI, KOCMOC, TUIaHEThI, 3BE3/1b1, CoJHIIE.

buonorust: porocuntes, npixanue, onocdepa.

I'eorpadus: armocepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPOJIBL, OJIE3HBIE UCKOMIAEMbIE, TOTUINBO,
BOJTHBIE PECYPCHI

9 KJIACC

BemecTBo 1 XMH4YecKasi peakius

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux syemeHToB J[. M. Menpgeneena.
Crpoenue aTromMoB. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOWCTB XMMHYECKUX DJJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KaIus, Kbl U UX COCTMHEHUN B COOTBETCTBHUH C MOJOKEHHUEM 3JIeMeHTOB B [lepuonnueckoit
CUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U BUJ1a XUMHYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIUXCS K PA3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHUN, TeHETHYECKasi CBA3b HEOPTaHWYECKUX
BCILIECTB.

Knaccudukanuss XUMHUECKMX peakIUi 10 pa3IMuHbIM TpU3Hakam (MO0 4YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIJIOBOMY 3(PQeKTy, MO H3MEHEHHUIO CTENeHEH OKUCICHHUS
XUMHYECKHX JJEMEHTOB, M0 OOpAaTUMOCTH, IO YYACTHUIO KaTaM3aTtopa). DK30- M DHIAOTCPMUUYCCKUE
peakuu, TepPMOXUMHUYECKUE YPABHEHHUSL.

[TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [loHsaTne 06 0OpaTHMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusix. I[loHsSTHE O TOMOI€HHBIX M TreTeporeHHbIX peakuusx. [lonstue o karamuze. Ilonstue o
XUMUYECKOM paBHOBeCHHU. DakKTOpbl, BIMUSIONIME HA CKOPOCTh XHUMHYECKON pEaKIUu M IOJO0KEHUE
XMMHYECKOI'0 PaBHOBECHS.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuuu, AIEKTPOHHBIN Oaanc OKHCIIHUTEIBLHO-
BOCCTAHOBUTENBHON peakiuu. COCTaBI€HUE YPABHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLUUN C
KCII0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OasiaHca.

Teopus >3JEKTPOIUTUYECKONW TUCCOIMALMU. DJIEKTPOJUTHI M HEIIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JIUCCOIMAIIMU BEIIECTB C PA3TMYHBIMUA BUJAMHU XUMHUYECKOW CBsi3U. CTENeHb IUCCOIMAIIH.
CunbHbIe U cradble YIEKTPOIUTHIL.

Peakuuu wnoHHOro oOMeHa. VYcnoBHS NpPOTEKaHUs peakUud HOHHOTO OOMEHa, IIOJHBIE W
COKpallléHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBaHHI U COJIEH B CBETE MPEACTaBICHUMN
00 PIEKTPOIUTHYECKOM aucconuanii. KadecTBeHHbIE peakiiuu Ha HOHBL. [IoHATHE O THAPOIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB U
HEeMeTalsIoB (rpaduTa W anmasza), CIOKHBIX BEIIECTB (XJOpHAAa HATpHsi), UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTH  XUMHUYECKOM  pEeakuud OT  BO3ACHCTBUA  pa3IUYHBIX  (AKTOPOB,  MCCIIEIOBAHUE
ANEKTPOMPOBOJTHOCTH PACTBOPOB BEIIECTB, MPOIlecca JUCCOLUAIIUU KUCIIOT, MIEN04Ye U coeil (BO3MOKHO
WCIIOIb30BaHUE BHUEO MaTEPHUAJIOB), MPOBEACHHUE OMBITOB, WUIIOCTPUPYIOMIMX MPU3HAKA TPOTEKAHUS
peakiuii HOHHOTO oOOMeHa (oOpa3oBaHHME Ocajka, BBIJEICHHE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB,
WUTFOCTPUPYIOMIUX ~ TIPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  peakiuil  (TOpeHHWe,  peakiuu
pa3fioKeHus, COEAMHEHUS ), PACIIO3HABAHUE HEOPTAaHUYECKUX BEILIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIUN
Ha WOHBI, PEIICHUE KCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTanabl 4 UX cOeAMHEHUS

OO6mrast xapakTepuctuka TanoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIE CTETNEHU
okucienus. CTpoeHue U PU3NYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — rajJOoreHOB. XMMHUYECKHE CBONCTBA Ha
npuMepe xJopa (B3aUMOJEICTBHE C MeTalllaMH, HeMeTajulaMu, mienodamu). XsopoBoaopon. CosnsiHas
KHCJIOTa, XUMHYECKHME CBOWCTBA, IOJy4yeHUE, NpUMeHeHue. JlelicTBue Xjopa M XJOPOBOAOPOJAA Ha
OpraHu3M uejoBeKka. BaxkHemme XJI0puabpl ¥ UX HaXO0XKJACHHUE B TIPUPOJIE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTpoeHne U (PHU3UYECKHE CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnnoTpornHble MOAU(UKAIIMN KUCIOPOJa U cepbl. XUMHUECKHe cBOMCTBa cepbl. CepoBOAOPO/I, CTPOEHUE,
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¢usnueckue u XuMu4eckue cBoicTBa. OKCHIBI cepbl Kak IMPEICTaBUTEIN KUCIOTHBIX OKcHIoB. CepHas
KHCIOTa, (U3NYECKWe M XHUMHUYecKue cBoicTBa (0OImMe Kak TPEJCTaBUTENsl Kiacca KHUCIOT H
cnenupuyeckre). XUMHUUECKUE PEaKLUH, JISKAIINe B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOIy4eHHs CEpHOI
kucnothl. [Ipumenenue cepHoii kuciaoTel. Coslv cepHOM KUCIOThI, KaYeCTBEHHAs PEaKIlHsl Ha CyJIb(aT-HOoH.
Haxoxnenune ceppl U €€ COEOUHEHUN B IPUPOJE. XUMHUUYECKOE 3arps3HEHUE OKPYXKAIOLEH Cpeabl
COCUHEHUSIMU cepbl (KUCIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mas xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETIEHH OKHUCIEHUS. A30T, pacHpoCTpaHeHHE B MpHUpPOJAe, (PHU3HMUECKHE M XHMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupoae. AmMmuak, ero (u3uyeckue U XUMUYECKHE CBOMCTBA, MOJIyY€HUE H
npuMeHerne. Conu aMMOHHMA, WX (U3MYECKHE U XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peakiuss Ha HMOHBI aMMOHHS. A30THAs KHUCJIOTa, €€ MojJydeHHe, (pU3Mvyeckrue U XHMMUYECKHUE CBOMCTBA
(obmme Kak TpENCTaBUTENss Kiacca KHCIOT u crenuduueckue). Vcrmonp3oBaHWe HHUTPATOB W COJICH
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yH0OpeHuil. XuMHYECKOe 3arps3HEHUE OKpYXKarollel cpeabl
COCMHEHUSAMHU a30Ta (KHUCIOTHBIC JIOXKIHW, 3arps3HEHHE BO3JayXa, NOYBBEI W BomoéMOB). Docdop,
ajutoTpornHeie Moaudukanuu docdopa, puznueckune u xumuueckue cBoictBa. Oxcupa docdopa (V) u
dochopHas kucnora, (HU3MUECKHE M XUMHUYECKHE CBOWCTBA, moiiydeHue. Mcmoms3oBanue (ocdatoB B
KaueCTBE MHUHEPAIbHBIX YI00pEHUH.

Oo6mas xapakrepuctuka 3meMeHTOB |VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTJIEpPOJ, aJNIOTPONHbIE MOAU(PUKAIIMY, pACIPOCTpaHEHUE B MPUPOJE, pusnueckue u
XHUMUYeCcKHne cBoicTBa. Ancopouusi. KpyroBopot yriepoaa B nmpupoae. OKCuabl yriepoaa, ux pusmueckue
U XUMHYECKHE CBOWCTBA, JCHCTBHE Ha >KUBBIC OPraHU3MBI, MOJTYYEHHE W MPUMEHEHHE. DKOJOTHYECKHE
mpoOJieMbl, cBsi3aHHBIE ¢ OkcuaoM yriepoaa (IV), rumoresa mIoOaTbHOTO TOTEIUICHHUS KIIMMATa,
MapHUKOBBIN AP PeKT. YTonbHas KUCIOTa U €€ CONU, NX (PU3NUecKHe U XMMHUYECKHEe CBOICTBA, MOIYYeHHUE U
npuMeHenne. KauectBenHas peakuus Ha kapOoHAT-HOHBI. Vcnonp3oBaHue kKapOOHATOB B OBITY, MEIHUIIMHE,
MIPOMBIIIIJICHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayasibHbIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COEIMHEHUSX yriiepoja (MeTaH, 3TaH,
STHUJIEH, alleTHJICH, STaHOJ, TIUIEPUH, YKCyCHas KucioTa). [IpupoaHbie HCTOYHUKHU YTiIeBOIOPOAOB (Yrodib,
OPUPOJHBIN Ta3, He(PTh), MPOAYKTH WX THepepadoTku (OSH3MH), WX POJIb B OBITY W NPOMBIIUICHHOCTH.
ITonATHE O GMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpax, Oeskax, yrieBoAax — M UX POJIM B KU3HU YEIOBEKa.
MatepuranbHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COEAMHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHYECKHE CBOWMCTBa, MojlydyeHHEe U mNpuMmeHeHue. CoenuHeHUs
KpeMHus B npupojie. O6mue npeacrasnenus 06 okcune kpemuus (1V) u kpemuueBont kucinore. CHIIMKATBHI,
UX MCIIOJIb30BaHWE B OBITY, B NPOMBIIIJIEHHOCTH. BaxkHeWIne CTpoUTeNIbHbIE MaTepHalibl: KepaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [Ipobiembl 6€30MacHOTO UCIIONB30BAHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B [TIOBCE/IHEBHOM KM3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYeCKUX BEIIEeCTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
KAueCTBEHHBIX PEaKIMI Ha XJIOPUA-UOHBI U HAOJIOIEHUE IPU3HAKOB UX MMPOTEKAHUS, OIBITHI, OTPaXKaroII1e
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TaJOr€HOB W HX COEAMHEHUH (BO3MOXXHO HCIIOJIb30BaHUE
BHJIEOMATEPHAIOB), O3HAKOMJICHHE C 00OpasiamMu XJOPHAOB (TajJOoTreHUIOB), O3HAKOMJIEHHWE C o0pa3laMu
ceppl M €€ COEAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHHWE BHJEOMATEpHANoB), HAOIIOJEHHE Ipolecca
oOyriauBaHUs caxapa MOJ JeHCTBHEM KOHIIEHTPHUPOBAHHOM CEPHOM KHCIIOTHI, M3Y4YE€HHE XUMHYECKHX
CBOMCTB pa30aBICHHOW CEpPHONl KHUCIIOTHI, NPOBEJCHHE KAuyeCTBEHHOM peakiuu Ha CcyabpaT-uoH |
HabIto/IeHne TpU3HaKa e€ MPOTEeKaHUs, 03HAKOMJIEHHE C (PU3NYECKUMU CBOWCTBaMHU a30Ta, (hocdopa u ux
COeIMHEHUIl (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEpUANIOB), 0Opa3laMu a30THBIX MU (POCHOPHBIX
ynoOpeHui, mnojlyueHue, CcoOUpaHHe, paclo3HaBaHWE U M3y4EHHE CBOMCTB aMMHaka, IpPOBEIACHHE
KAueCTBEHHBIX pEaKIMii Ha HMOH aMMOHHUs Hu (ocdaT-HOH W HU3YUYEeHHE TPU3HAKOB HUX MPOTEKaHUS,
B3aMMOJICIICTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAblo (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHAJIOB), H3yYeHHE MOJeNeld KpPUCTAUIMYECKUX PpemEToK anmasza, rpadura, ¢ysuiepeHa,
O3HaKOMJIEHHE C MPOILIECCOM aJICOPOIUU pPACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
POTHBOra3a, MoJlyueHne, coOupaHue, paclo3HaBaHUe U U3y4YeHHE CBOMCTB YIJIEKHCIIOrO ra3a, IpoBe/ieHHe
KAueCTBEHHBIX peaklnuii Ha KapOOHAT W CWJIMKAT-MOHBI W U3yUYEHHE TPU3HAKOB WX TPOTEKAHUS,



O3HAKOMJICHHE C MPOAYKIHEH CUIMKATHOW MPOMBIILUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a/Jad IO
TeMe «BakHelIe HeMeTauIbl U UX COCAUHEHUS.

MeTaJuibl ¥ UX COeIMHEHUSI

OOmiasi XapakTepUCTUKa XHUMHUYECKHUX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX TIOJOXKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHtoB [[. WM. MenneneeBa u crpoenust atomoB. CTpoeHue
MeTauioB. Meramuindeckasl CBSI3b U METAJUIMYECKass KPUCTAJUIMYECKash PEIIETKA. DIEKTPOXUMUYECKUH Psijl
HanpsDKeHUH MeTayuioB. Pu3nMveckue M XMMHUYECKHE CBOMcTBa MeTaioB. OOmue crocoObl MOTydeHHS
MeTaisioB. [loHsTHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
9yT'yH, TIOPATIOMUHUHN, OPOH3a) U MX TIPUMEHEHHUE B OBITY U TIPOMBIIUICHHOCTH.

[llenounble MeTaybl: mnonoxkeHue B llepuogmueckoit cucreme xumuyeckux syementos I, WM.
MeneneeBa, CTpOCHHE MX aTOMOB, HaxOkaeHHe B mpupoze. duznueckre M XMMHUYECKHME CBOWCTBA (HA
npuMepe Hatpusi U Kanus). OKCUIIbI U TUIPOKCUBI HATpUs U Kanus. [IpruMeHeHue 1menoYHbIX METauIoB U
HX COCIUHEHHUIA.

[IlenouyHO3eMeNbHBIE METAUIBl MAarHUd M Kanbluil: nosoxeHue B Ilepuoamueckoil cucreme
xuMmuueckux 3emeHToB . . MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOKJIeHUE B npupoae. duznueckue u
XMMHUYECKHE CBOWCTBAa MAarHusl U Kanblius. BakHeline coeluHEHUs Kalblus (OKCUM, TUIPOKCUI, COJIH).
JXécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxenue B Ilepuonnueckoin cucreme xumuueckux annemeHtoB Jl. M. Menpaeneesa,
CTPOCHHE aTOMa, HaXOXKICHHE B mpupoje. Ou3ndeckne U XMMHUYECKHE CBOWCTBA allFOMUHHS. AMQPOTEpHBIC
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenune B Ilepuonnueckoint cucreme xumuyeckux snemeHtoB . WM. Menpneneesa,
CTPOEHHUE aToMa, HaxoxkjaeHue B mnpuponae. dusnueckue M XUMUYECKHE cCBoMcTBa xkene3a. OKCUipbl,
ruapokcuabl v conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U mostyueHue.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHE C O00pa3llaMd METaUIOB M CIUIABOB, HUX (PU3UYECKHUMH CBOMCTBAMHU, H3Yy4YEHUE
pEe3yNbTaTOB KOPPO3UU METAUIOB  (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEMH
B3aUMOJICHCTBUSL OKCHJA KaJbIUs M HATPUsA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
UCCIIeIOBaHNE CBOMCTB XKECTKOM BOJIBI, TPOIIECCa TOPEHHUS Kee3a B KUCIopoie (BO3MOXKHO HCIIONIb30BaHHE
BHUJICOMATEPHAIOB), MPU3HAKOB MPOTEKAHMUSI KAYECTBEHHBIX PEAKUUd Ha WOHBI: MAarHus, KajblLus,
amomuHus, 1uHKa, ckene3a (1) w xemeza (Il), meam (ll), HaOmromeHue M omucaHUe TPOIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMU HATpPUsl, KIS U KaJdbIus (BO3MOXXHO MCIOJIb30BAaHUE BUICOMATEPHUATIOB),
uccienoBaHre amQpOTEepHBIX CBONCTB THIPOKCHIA aTIOMUHUS W THAPOKCUAA IIMHKA, pEIICHHE
AKCTIIEPUMEHTAIIbHBIX 33724 10 TeMe «BakHeHIe MeTallibl U UX COCTUHECHHS.

XuMus H OKpy:KamoLas cpeaa

BemectBa 1 MaTepuasibl B MOBCEHEBHOM KM3HU 4eJIOBeKa. be3omacHoe MCob30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKHX 03KOTaX M OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpebl (MpeenbHas TomycTUMas KOHIICHTPAIHs BEIIeCTB,
nanee — [1J1K). Poib xuMuu B perieHUH 9KOJI0THYECKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

M3ydyeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUaJbl).

Meostcnpeomemnnie ceasu

Peanuzamust MeXnpeaMETHBIX CBSI3€M NMpH M3YYEHHMM XMMHU B 9 Kiacce OCYHIECTBISETCS 4epe3
WCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSTHH, SBISTIONUXCS CHCTEMHBIMH
JUTSL OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MOHSATHS: HAYYHBIH (akKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJN3, CHHTE3,
KIacCupUKalus, NEPUOAUYHOCTb, HAONMIOJEHUE, SKCICPUMEHT, MOJACTUPOBAHUE, H3MEPEHUE, MOJEINb,
SIBJICHHE, TAPHUKOBBINA (P PEKT, TEXHOTOTHS, MaTEPHAITHI.

®duznka: mMarepus, aroM, 3JIEKTPOH, NTPOTOH, HEUTPOH, MOH, HYKIHUJ, U30TOMbl, pPaJUOaAKTUBHOCTb,
MOJIEKYJIa, SJIEKTPUUECKHUI 3apsi/i, TPOBOJHUKH, TIOTYIIPOBOAHUKH, AUIICKTPUKH, (DOTOIIEMEHT, BEIIECTRO,
Teno0, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTANINYECKas peréTka,
CIUTaBbl, (PU3WYECKUE BEITUUYMHBI, €AUHUIIBI W3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3IBI,
ComnHue.

buonorus:  ¢orocuHTe3, nbixaHue, Ouocdepa, IKOocHCTeMa, MUHEpaJdbHbIE  yI0OpeHus,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIE BEIIECTBA.



I'eorpadus: armocdepa, runpocdepa, MUHEPAIbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOIUIHUBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDI

JIMdHOCTHBIE PE3YyIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETr0 O0Opa30BaHMs JOCTHTAIOTCS B
Xo7e OOy4YeHHs XHMHUU B CIUHCTBE Yy4eOHOW M BOCIUTATEIBHOW JEATETBHOCTH B COOTBETCTBHH C
TpaauIIUOHHBIMHU pOCCI/If/’ICKI/IMI/I COIIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU, ITPUHATHIMU
B 00IIeCTBE MPAaBUJIAMUA U HOPMAaMH MOBEICHUS M CIIOCOOCTBYIOT IPOIIECCAaM CaMOIIO3HAHHSI, CAMOPa3BUTHSI
Y COLMATN3AIUN 00yJarOIIIXCS.

JIMYHOCTHBIE PE3yAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
IIO3UTUBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ H PACHIUPCHHUC OIIbITa ACATCIBHOCTHU Ha eé OCHOBEC, B TOM 4YHCJIC B
YacTH:

1) naTpruoTHYeCKOro BOCUTAHUS:

[IEHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIE/IHIO,
HNOHUMAaHUSI 3HAYEHUS XUMHYECKOU HayKHW B JXHU3HHU COBPCMCHHOI'O 06HICCTB21, CHOCO6HOCTI/I BJIAJCTH
JOCTOBEPHOM MH(pOpMAIMEl O MePeIOBbIX JOCTHKEHHUSIX U OTKPBITUSIX MHPOBON M OTECUYECTBCHHON XMMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

ONpeaACTaBJICHUA O COLMUMAIIBHBIX HOPMax MW IIpaBUJIaX MCKIMYHOCTHBIX OTHOLIIEHUU B KOJIJICKTHUBE,
KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOLIECTBEHHO IMOJIE3HOU, y4eOHO-UCCIIEIOBATEIBCKON, TBOPUECKOM
U IPYTUX BUAAX JIEATEIHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JEATEIBHOCTH IIPH BBHITIOJTHEHUT
y4eOHBIX, ITO3HABATCIbHBIX 3a/la4, BBHIMOJHEHHH XHUMHYECKHX JKCIICPUMEHTOB, CO3JIaHUHM YYCOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO ¥ B3aUMOIIOMOINM B TIPOIECCE ITOM YU4eOHOU NEeATCILHOCTH,
TOTOBHOCTH OIICHUBaTh CBOE TOBEJCHHE W TOCTYNKHA CBOMX TOBAapHIICH C TO3MIMU HPABCTBCHHBIX M
MPABOBBIX HOPM € YYETOM OCO3HAHMS MOCHEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XHMHYECKOW pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U COCTaBISIONIUE OCHOBY JUIS TMOHUMAaHHUS CYITHOCTH HAyYHOU
KapTUHBI MHpa, NOPCACTABJICHUSA 00 OCHOBHBIX 3aKOHOMCPHOCTAX PpPa3BUTUA MPUPOJAbI, B3aWMMOCBA3AX
YeNoBeKa ¢ MPUPOTHOM CPeloil, O pOJI XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

IMO3HAaBATCJIbHBIC MOTHBBI, HAITPABJICHHBIC Ha IMOJTYYCHHE HOBBIX 3HaHUHI 110 XHUMHU, HCO6XOI[I/IMBI€
s 0OBsACHEHUS HAONIOAAeMbIX TMPOILECCOB U SBICHHM, TMO3HABaTEeNbHON, WH(GOPMAIMOHHONW W
YUTATEIbCKOM KYJIbTYpbl, B TOM YKCJ€ HAaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ Y4eOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPECTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEeHHI0O U TIO3HAHUIO, JI0OOO3HATENHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa3oBaHUIO, TPOEKTHOH U HCCIEAOBATEIbCKOM JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B ajbHEHIIEM;

4) hopMHUPOBAHKS KYJIbTYPbI 310POBbSI:

OCO3HAHUC HCHHOCTHU XWU3HU, OTBCTCTBCHHOI'O OTHOMICHHA K CBOCMY 3J0POBbBIO, YCTAHOBKHU Ha
3I0pOBBIM 00pa3 >KW3HU, OCO3HAHWE TOCIEACTBHA M HENPHUITHE BPEAHBIX MPUBBIUEK (YMOTPEOICHUS
QJIKOTOJIs, HAPKOTHKOB, KYPEeHHS ), HEOOXOIMMOCTH COOJIOICHUSI TPaBHJI O€30MAaCHOCTH TP OOpAIeHUH C
XUMHYECKUMHU BEIIECTBAMH B OBITY U pealbHOMN KU3HU;

5) Tpy/10BOro BOCIIMTAHUS:

HMHTEpEC K MPAKTUYECKOMY M3YyUeHHI0 MPOodeccHil U TpyAa pa3lIudHOrO poja, YBAXKEHHE K TPYAY U
pe3yJbTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHCJI€ HAa OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUU 10
XUMHH, OCO3HAaHHBIA BHIOOpP WHIWBUIYaTbHOW TPACKTOPUU NPOAOKEHHsS O00pa3oBaHUs C Y4ETOM
JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEITHOM
npoecCHOHANFHON JEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccCHoHATEHOM cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:



HKOJIOTHYECKHU IIeNIeco00pa3HOe OTHOLICHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMSA, IOHHUMAHUE IIEHHOCTH 340pOBOro M 0Oe3omacHoro oOpas3a »H3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (DU3MUYECKOMY U IICUXUYECKOMY 3/10pPOBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHS
paBui 0€30MaCHOrO NOBEACHMS ITPU paboTe C BELIECTBAMH, a TAK)XKE B CUTYalUAX, YTPOXKAIOIIUX 3J0POBbIO
M KM3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHATh 3HAHUs, IOJIydaeMble IpU HU3YYEeHMHM XUMMH, IO pELIeHus 3ajad,
CBA3AHHBIX C OKpPYXKalolled IPUPOJHOW CPEAOW, U IOBBIIICHUS YPOBHS JKOJIOIMYECKOM KYJIBTYPBI,
OCO3HaHMA ITI00AJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U IMyTeH MX pelIeHUs MOCPEACTBOM METOO0B
XUMHHU, OKOJOTMYECKOIO  MBILIUICHUS, YMEHUsS  PYKOBOACTBOBAaTbCA MM B  II03HABaTEIbHOMU,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDI

B cocrase MCTAIPCAMCTHBIX PC3YJIbTATOB BBIACIIAOT 3HAYUMBIC JJIS (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA
oOLIeHayYHbIC MOHATHS (3aKOH, TCOpHs, NPHHIMII, TUIOTe3a, (HaKT, CHCTeMa, MPOLECC, SKCHEPHUMEHT H
Apyroe.), KOTOPbIE UCTOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax U IMO3BOJSIOT Ha OCHOBE
3HaHUI M3 ATUX MPEAMETOB (OPMHPOBATH IMPEACTABICHHE O IEJIOCTHOW HAyYHOHl KapTHHE MHpPa, U
YHHUBEpCaJbHbIE Y4eOHBIE NeHCTBUS (MMO3HABATEIbHBIE, KOMMYHHKATHBHBIC, PETrYIATHBHBIC), KOTOPHIC
obecreunBarOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIIPHOMY IUIAHUPOBAHUIO H OCYLICCTBICHUIO
y4eOHOH eI TeTbHOCTH.

IMo3HaBaTeIbHBbIE YHHBEPCAIbHbIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue aeiicTBuM:

YMEHUSI UCIIOJIb30BATh MPUEMBI JIOTHYECKOTr0 MBIIUICHUS [IPU OCBOCHHHU 3HAHUIl: PACKPHIBATH CMBICI
XUMHYECKUX TTOHSATHH (BBIIICJIHTI) HUX XAapaKTCPHBIC MPU3HAKHU, YCTAHABJIIMBATHL B3aWMOCBA3b C APYIUMH
HOHSTHUSIMH ), HCIIOJIb30BaTh HOHSITHS [JIsl 0OBSCHEHHS OT/ACNBHBIX (PAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHUSI
U KPpUTCpUU JIA KJ'IaCCI/I(bI/IKaIII/II/I XUMHUYCCKUX BCIICCTB U XHUMHUUYCCKHX pCaKHHfI, YCTaHAaBJIMBATb
NPUYUHHO-CJICJICTBCHHBIC CBSI3M MEXKAYy OOBEKTAMH HM3YUYCHHUS, CTPOHMTH JIOTHYECKHE PAaCCyXICHUS
(MHAYKTUBHBIC, IETyKTUBHBIE, TI0 aHAJIOTUH ), JCJIaTh BHIBOJIBI U 3aKIIOUCHUS;

YMEHHE NPUMEHITh B MpOLECcCe MO3HAHUS MOHATUS (MPEIMETHbIE M METAIlPEAMETHbIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HCIIOJIb3YEMbIE B XUMHH, TPEOOPA30BBIBATH IMPOKO NMPHUMEHSEMBIE B
XMMHUH MOJICTIbHBIE TPEACTAaBICHNS — XWMHUYECKHH 3HAaK (CHMMBOJ 3JE€MEHTa), XUMHUecKas (opMmyna H
YpaBHCHUEC XUMHYECKOH p€akiuuu — Ipu PCIICHHUU y‘I€6HO'HO3HaBaT€J'II)HBIX 3agad, C yqéTOM 3THUX
MOJICTIbHBIX MPEACTaBICHHI BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH U3y4aeMbIX OOBEKTOB
— XHMHUYECKHX BC€UIECCTB U XHMHUYCCKHX peaKHHﬁ, BBISABJIATH 06IHI/IC 3aKOHOMCPHOCTH, IMPUYUHHO-
CIICICTBEHHBIE CBSI3M M IPOTHBOPEYMS B N3y4aeMBIX MPOIIECCaX U SBICHUSIX.

basoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHE HCMOJIb30BaTh IMOCTABJIEHHBIE BOIIPOCHI B KAaueCTBE WHCTPYMEHTAa MO3HAHUS, a TAaKXKE B
KaueCTBE OCHOBBI U1 (DOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

pUOOpEeTeHNue OmblTa MO I[UIAHUPOBAHUIO, OpraHu3allud M [POBEICHUI0  YYEHHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJOM IPOIIecca, CAMOCTOSTENIbHO IPOTHO3UPOBATh €0 Pe3yibTar,
¢dbopMynrpoBaTh 0000LIEHHUS U BBIBOJBI 110 Pe3ysIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh
OT4ET O MpoAETIaHHO padorTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOMpaTh, aHATH3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIUIO Pa3IUYHBIX BHJIOB U (popm
MIpe/ICTaBJICHMS], TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAYyYHO-TIOMYJSIpHAs JINTEpaTypa XHUMHUYECKOTO
COJIepKaHusl, CIpaBOYHBbIE MocoOusi, pecypchl MHTepHETa), KPUTUYECKH OIICHHBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TMPUMEHSITh pa3lIuYHble METOJAbl W 3alpochl TPU TMOHCKE M OTOOpe HHPOpPMAIUH H
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOIMUMBIX JJisi BBIMOJHEHUsS Y4YEOHBIX M TIO3HABATENIbHBIX 3a/a4
onpeAenéHHOro TUMa, NpUOOpeTeHHWe OmbiTa B  00JacCTM  WCHONB30BaHUS  HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIQICHUE KYJIbTYPOU aKTUBHOTO MCTIOJIB30BAHUS PA3TUIHBIX TOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMaJbHYI0O (QopMy mpeAcTaBieHUss uHGOpMAlUU U
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WUTIOCTPUPOBATH PelIaeMbIe 3a/1a4M HECIIOKHBIMHU CXeMaMU, JuarpaMMaMHu, IpYyruMu GopMamMu rpaduKe |
UX KOMOMHALIMAMU;

YMEHHE HCIIONB30BaTh U aHAIM3UPOBATH B MpoIlecce YIeOHOM M MCCIIeN0BATENbCKON NeSTEIIbHOCTH
MH(OPMALIMI0O O BIMSHUM IPOMBIIIEHHOCTH, CEIbCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karollel MPUPOJHON CPEBI.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicCTBUS:

YMEHHS 33/1aBaTh BOMPOCHI (B X0J1¢ Auanora u (WIKh) AUCKYCCHH) MO CYIIECTBY 00CYXIaeMOU TEMHI,
(bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIOJHEHUS MTPEIJIOKEHHON 3a/1a4H;

YMEHUSl TMPEJCTaBIATh IOJYYCHHbIE pEe3YyJbTaThl IO3HABATEJILHOW JIEATEIBHOCTH B YCTHBIX U
MACBbMEHHBIX TEKCTax; JENaTh MPE3EHTAUUI0 pPE3yJIbTaTOB BBINOJHEHUS XUMHUYECKOIO SKCIEPUMEHTA
(;1rabopaTOpHOTO OIBITa, TA00PATOPHOIM pabOTHI MO UCCIETOBAHNIO CBOWCTB BEILIECTB, YUCOHOTO MPOEKTA);

YMEHHSI Y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW I103HABaTEIbHONM U
UCCIIEIOBATENILCKON JISATEIIBHOCTH TPH PEUICHHH BO3HUKAIOIIMX MpoOJeM Ha OCHOBEe yu€Ta oO0mmx
MHTEPECOB U COTJIACOBAHUS MO3UILIMIA (00CYKIeHMs, 0OMEH MHEHUSIMHU, «MO3TOBbBIE IITYPMBI», KOOPAUHALIHS
COBMECTHBIX JICHCTBHI, OTpEIeIEHUE KPUTEPUEB TI0 OIICHKE KA4eCTBA BHITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHbIe YHHBepPcAJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO  OMPEACNATh e JACATEIbHOCTH, IUJIAHUPOBAaTh, OCYILECTBISTH,
KOHTPOJHMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITENBbHOCTb, BbIOMpaTh Haumbojee
3¢ (eKTHBHBIE CIIOCOOBI PEIICHUS y4eOHBIX M TO3HABATEIBHBIX 3a]1ad, CAMOCTOSTEIIBHO COCTABISATH WIIH
KOPPEKTUPOBATh MPEII0KEHHBIN AJTOPUTM ACHCTBUN NIPHU BHITOJIHEHUHM 3aJlaHUM C YY4ETOM MOJIy4YEHUs
HOBBIX 3HaHHUI 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIMAX, OLIEHUBATh COOTBETCTBUE MOJYYCHHOTO
pe3yibTaTa 3asBJIICHHOM LEJNIHM, YMEHUE HCIIOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI, IpElaracMble B
YCJIOBUH 3aJJaHHI.

HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe mpeaMeTHBIX pe3yabTaToOB IO OCBOCHHIO O0S3aTEIBHOIO COAEP)KaHUS, YCTAHOBIEHHOI'O
naHHOU (emepanbHOM paboyeil mpPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC OOYYAIONIMMIKCS HaydHBbIC 3HAHUS,
YMEHHUS U CIOCcOOBI JecTBUH, cnienupuyeckue s OpeaMeTHON obmacTu «XHUMUA», BUIBI JESITEIbHOCTH
[0 TOJYyYEHUI0 HOBOTO 3HAHUS, €ro MHTEpHpeTanud, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B Pa3IUYHbBIX
Y4EOHBIX M HOBBIX CUTYaIUSX.
K koHny oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aThb
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
® pacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUHN 3JIEMEHT, POCTOE
BELIECTBO, CJI0XHOE BEUIECTBO, CMECh (OJAHOPOJHAs U HEOAHOPOJHAs), BaJIECHTHOCTh, OTHOCHTENbHAs
aTOMHasi M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MaccoBas JO0JIs
XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJSPHBIH OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb,
3JIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKHUCIEHHs, XUMHUYECKas peaklus, KiacCu(UKalMs peaxiuii:
peakuuu COeAMHEHHUs, pEeakUWU pa3JIoKEHUs, peakluu 3aMeIlleHus, peakuuu OoOMeHa, 3K30- HU
SH/IOTEPMHUYECKHE DPEAKLMHU, TEeIIOBOM 3((eKT peakiuu, siIpo aToMa, 3JIEKTPOHHBIA CIOW aroma,
aTOMHas opOMTallb, paJuyc aTOMa, XMMHUUYECKas CBS3b, MOJISIpHAS M HEMOJISIpHAs KOBAJICHTHAasl CBS3b,
MOHHAas CBS3b, MOH, KATUOH, aHUOH, PAaCTBOP, MAaCcCOBasl JI0JIs BellecTBa (MPOLIEHTHAs: KOHLIEHTpAIHs) B
pacTBope;
® WJUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX IOHATHH M TNPUMEHATh 3THU IOHSITHUS IPHU
OIMCAaHUU BELIECTB U UX NPEBPALLECHUN;
® HCIIOJIb30BATh XMMHUYECKYI0 CUMBOJIHUKY JUIsl COCTaBJIeHUsI (OPMYJT BEIIECTB U YPABHEHUH XUMHUECKUX
peakumii;
® oOmpeneniTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb OKHCICHUS
JJIEMEHTOB B OWHApHBIX COCIMHEHMSX, NPUHAAJIECKHOCTh BELIECTB K ONPEACIEHHOMY KIacCy
coeuHEeHN 1mo (GopMmynaM, BHJI XHMHUYECKOM CBS3M (KOBaJIEHTHAs M HOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;
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e packpbiBath cMbicn Ilepuomguueckoro 3axkoHa JI. M. MenneneeBa: Ne€MOHCTpPUPOBATH ITOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX JJIEMEHTOB OT MX IOJ0KeHUSA B Ilepuoanueckoit
CHUCTEME, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJSPHOTO
y4eHus, 3aKoHa ABOraapo;

® OIKCHIBATh U XapaKTepu3oBaTh TabIMuHYy Gopmy [leproguveckoil cHCTEMbl XMMUYECKUX JIEMEHTOB:
pasnuuaTh MOHATHS «TJaBHas noAarpynna (A-rpymma)» u «modounas noarpynna (b-rpymma)», Maneie u
0O0JIbIIINE TTEPUOIBI, COOTHOCHTH 0003HAUEHUs, KOTOphIe nMetoTes B Tabmuie «llepuoaudeckas cucrema
xuMuueckux anemeHtoB [[. M. MengeneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij slipa, 00IlNee YHUCIO 3JIEKTPOHOB U PACIPEICICHHE UX IO
AJICKTPOHHBIM CJIOSIM);

e iIacCU(UIUPOBATh XUMHUYECKUE DIIEMEHTBI, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHE pPEaKIHu (10
YHCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, IO TEIIOBOMY 3D PeKTy);

® XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB pa3JIMYHBIX KJIACCOB,
MOATBEPKJasi ONUCAHUE IPUMEPAMU MOJIEKYJISPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX
peaKIuii;

® I[IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT HMX KA4YECTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MPOTEKaHUs XUMUYECKHUX MPEBPALLICHUIN B PA3JIMYHBIX YCIOBUSAX;

® BBIUKCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEIECTB, MACCOBYIO JIOJIO
XUMHYECKOT0O 3JIeMeHTa 1o (popmyse COeAMHEHUs, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKON PEaKIINK;

® [IPUMEHSTH OCHOBHBIC ONEPAllUM MBICIUTECIBHON JESITEIBHOCTH — AaHAJIU3 W CHHTE3, CPaBHEHME,
000011IeHHEe, CUCTEMATH3AITNIO, KIACCU(UKAIUIO, BBISIBJICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3CH — IS
W3YyYECHHUSI CBOWCTB BEIIECTB M XUMHUYECKUX PEAKLHHI, €CTECTBEHHO-HAYYHBbIE METOJbI IMO3HAHUS —
Ha0II0IcHUE, U3MEpPEHNE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (pealIbHBIN U MBICIICHHBIN);

e CJIeIOBaTh MPaBHJIaM TOJIb30BAHUSI XMMUUYECKOU MOCYAON M J1abopaTOpHBIM 000PY/IOBAaHHUEM, a TaKXKe
rpaBujiaM OOpaIeHus ¢ BEMECTBAMU B COOTBETCTBHH C HHCTPYKIMSIMU TI0 BBITOJTHEHUIO TA00OPATOPHBIX
XUMHUYECKHUX OTBITOB MO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB (BOJOPOJA U KHCIOPOAa),
MPUTOTOBJIEHUIO PACTBOPOB C OMPEAEIEHHON MAaCCOBOM JIOJIEH paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U TPOBOAUTH XMUMHUYECKUE JKCIEPUMEHTHI MO PAClO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C
MTOMOIIbIO UHIAUKATOPOB (JTaKMYyC, GeHONPTATCHH, METUJIOPAHK U JPYTHE).

K xonmy oOyueHust B 9 kJjiacce mpeAMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpPaxaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCSA YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHM: XUMHUYECKUU DJIEMEHT, aTOM, MOJIEKYJd, WOH,
KaTUOH, AaHHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCJICHUS, XMMUYECKasl PEeaKIlus, XUMUYECKasl CBI3b, TEIUIOBOW A(h(EKT peakiuu, MOJb,
MOJIIPHBINA 00BEM, PACTBOP, ANEKTPOJIUTHI, HEITEKTPOIUTHI, JIEKTPOIUTUIECKAs TUCCOIHAITS, PeaKIIUU
MOHHOTO OOMEHa, KaTajlu3aTop, XMMHYECKOE€ paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE PEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLMH,  OKUCIUTENb, BOCCTAHOBUTENb,  OKHUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTpONusi, aM(pOTEPHOCTh, XHUMHUYECKass CBs3b (KOBAJICHTHAs, HWOHHAs,
MeTaJlTu4ecKasi), KpUCTAITIMYecKasi penIéTka, KOPPO3Hsl METajuIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKOU
peakuuu, npeaenbHo qonyctumas konuentpanus [1/IK BemecTsa;

® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUH WM MPUMEHATH OTU NOHATUS IIPU
ONMCaHUU BELIECTB U UX MPEBPALICHUN;

® HCITOJIb30BAaTh XUMUUYECKYIO CHMBOJIUKY JIJISi COCTaBIEHHUS (POPMYJI BEIIECTB U YPaBHEHUN XUMUYECKUX
peaKLuii;

® OIpENEsATh BAJECHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO
COCTaBa, MPHUHAIICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COCIMHEHHH 1o ¢dopMmyiam, BHI
XUMHUYECKON CBsI3U (KOBaJICHTHAsl, MOHHAS, METAJUIMYECKas) B HEOPTaHUYECKUX COCTUHEHHSX, 3apsi
WOHA MO XUMHYECKOU (hopmyse, XxapakTep cpeabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COCTUHEHUH,
THUI KPUCTAINYECKON PEIIETKA KOHKPETHOT'O BEILIECTBA;
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packpbiBath cMbica [lepuoguueckoro 3akona [[. M. MeHnneneeBa u J€MOHCTPUPOBATh €T0 ITOHUMAHUE:
OIMCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢opmy Ilepronndeckoil cucteMbl XUMUYECKUX 3JI€MEHTOB:
pasnuyaTh MOHATHUS «TJaBHas noArpynma (A-rpynma)» u «modounas noarpynna (b-rpymnma)y, Maneie u
OonplIMEe TEpPUOJbl, COOTHOCHUTH OOO3HAYECHHs, KOTOpPBIE HMEIOTCS B TEPHOAMYECKON TabmuIe, c
YHUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi] sApa, od1ee
YHCIIO AJIEKTPOHOB M paCIpeIeIeHUE MX MO 3JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHHMH CBOICTB 3JIEMEHTOB M UX COEJMHEHHMH B IpejesaX MajblX IepUOJOB U IJIaBHBIX MOATPYIII C
y4ETOM CTPOCHHMS UX aTOMOB;

KJaccu(uUUpoBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIIEeCTBA, XMMMUYECKHE peakuuu (110
YUCIIY U COCTAaBY y4acCTBYIOIIMX B pEaKIMM BEIIECTB, 110 TEIUIOBOMY (P QEKTy, 10 U3MEHEHUIO CTeNeHeN
OKHCJIEHUSI XMMUUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONMCHIBATh) OOLIME U CIEHUPUUECKUE XMMUYECKHE CBOMCTBA IMPOCTBIX M CJIOKHBIX
BEIIECTB, MOATBEP:K/1asi ONMCAaHUE IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XMMHYECKUX PEAKIIUI;

COCTABJIATh YpPaBHEHUS 3JIEKTPOJUTUYECKOM AMCCOLMALMM KHUCIIOT, IIEeJo4Yed M coJied, MOJIHble U
COKpaléHHBIE YpaBHEHUS peakluii HOHHOTO OOMEHa, YpaBHEHHUS pEaKiHid, MOATBEPKIAOIINX
CYIIECTBOBAHHUE T€HETHUUYECKON CBS3U MEXKIY BEIECTBAMU PA3JIMYHBIX KJIACCOB,;

pPacKpbIBaTh CYIIHOCTb OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUH IOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

IIPOrHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS, BO3MOXHOCTH NPOTEKAHUS
XUMHUYECKHX MPEBPALICHUIN B PAa3IMUHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYKO MacChl BEIIECTB, MACCOBYIO JOJIIO
XMMHUYECKOI'0 3JIEMEHTa 10 (hopMyse COEIUHEHHsI, MACCOBYIO JIOJIIO0 BEIECTBA B PACTBOPE, MPOBOJIUTH
pacy€Thl 10 YPaBHEHUIO XUMUUECKOHN peakluu;

coOoIaTh MpaBwila IMOJIb30BaHUS XUMHUECKOW MOCYA0H M J1a00paTOpHBIM 000OpYIOBaHHMEM, a TaKXKe
npaBuiia oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJIHEHHUIO JJA0OPATOPHBIX
XMMHUYECKHUX ONBITOB IO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHAaKa M YIJIEKHCIOTOo
rasa);

IIPOBOJIUTh PEAKLUH, NOATBEP)KJIAIOIINE KaueCTBEHHBIM COCTaB pPa3IUYHBIX BELIECTB: PaclO3HABaTh
OIBITHBIM MyTEM XJIOpHJA-, OpOMHI-, HOIUA-, KapOoHaT-, ¢ocdar-, cunukar-, cyabpaT-, THIPOKCUI-
MOHBI, KaTMOHbl aMMOHHS M HOHBl M3yYEHHBIX METAJJIOB, IMPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTENbHON JEATEIbHOCTH — AaHajdu3 W CHHTE3, CpaBHEHHE,
0000111eH1e, CUCTEMATH3AllNI0, BBISIBJIEHHE MPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JJI MU3y4eHHUS] CBOWCTB
BEIIECTB U XUMHUYECKUX PEAKIMH, eCTECTBEHHO-HAyYHbIE METO/1bl IO3HAHUS — HAOJII0ACHUE, U3MEpPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE 8 KJIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bceer KoHTpoJbHBI
0 e padoThl

Pa3znen 1. HepBOHa‘laJILHLIe XUMHUYECCKHUEC TTOHATUSA

11

1.2

Xumus — BakHas
0011aCTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
eITEIbHOCTH
YeJI0BeKa

BemiectBa u
XUMHUUYECKHE
peakiuu

Uroro no pazneny

15 1

20

IIpakTHYecku
e padoThl

DJIEKTPOHHBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837
c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837
c

Pa3znen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

Boznyx. Kucnopogn.

bubmuorexa [JOK

Pa3nea 3. Ilepuognyeckui
Menpaeneesa. CTpoeHnue at

2.1 ITousite 06 6 https://m.edsoo.ru/7f41837
OKCHOAX C
Bonopos. ITomstie bubmuorexa [JOK

2.2 ) 8 1 https://m.edsoo.ru/7f41837
0 KHCJIOTax U COIAX c
Bona. PactBopsl. bu6nuoreka [IOK

2.3 ITousite 06 5 1 1 https://m.edsoo.ru/7f41837
OCHOBaHHUSIX C
OCHOBHBIE KJIACCHI bubmuorexa [JOK

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837
COeTMHEHNN C

Hroro no paznery 30

3akoH 1 Ilepunoanyeckasi cucremMa XumMu4eckux djiementos /1. U.
oMOB. XUMHYeCKasl CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEJIbHbIE PeAKIMU

ITepuoanueckuit
3aKOH U
Hepuonmeckas bubmmoteka [IOK
3.1 cnerema 7 https://m.eds00.ru/7f41837
XUMHUYCCKUX
anemenToB . U. &
Mennene-eBa.
Crpoenue aToma
e Bumorers 110K
3.2 8 1 https://m.edsoo.ru/7f41837
BOCCTaHOBUTEIIbHBI
€ peaxIuu ¢
but6mmoreka [IOK
Wtoro no pazneny 15 https://m.edsoo.ru/7f41837

c

14



but6mmoreka [IOK

PesepBHOe Bpems 3 https://m.edso0.ru/7f41837
C
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 5
I[TPOI'PAMME
9 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbBIE
Ne HaunmenoBaHmue
n/ pas/ieioB U TeM Bcer  Konrtposanubl | IlpakTnyecku (undpossie)
I s a— o e paGoTLI e paGoTLI o0pa3oBaTe/bHbIE
pecypchbl
Pa3zneu 1. BenrecTBO U XUMHYeCKHE PeaKIUun
HosToperue u . bubmuorexka [JOK
1.1 yrayOuIeHne SHaHHji 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeiioB 5
Kypca 8 kiiacca -
OcHosnrIe bu6mmoreka [JOK
1.2 SaKOHOMCPHOCTH 4 https://m.edsoo.ru/7f41a63
XHMHYECKHX 5
peaKImit =
DIIeKTPOTUTHYECKA
s TUCCOIHAITH. bubmuoreka [JOK
1.3 XuMHYeCcKre 8 1 1 https://m.edsoo.ru/7f41a63
peakiuu B 6
pacTBopax
Hroro no pazneny 17
Paznen 2. Hemerasuuibl M MX coeIMHEHMSI
OO6mas
XapaKTepUCTHKA bubnuorexa [JOK
2.1 XUMHYECKHX 4 1 https://m.edsoo.ru/7f41a63
snemeHToB VIIA- 6
rpynnsl. ['agoreHsl
O0mas
XapaKTepHCTHKa bub6nuorexa [IOK
2.2 XHMITHACCKHX 6 https://m.edsoo.ru/7f41a63
anemeHToB VIA- 5
rpynnsl. Cepa u eé -
COCTMHCHUS
OO6mras
XapaKTePUCTHKA
XUMHUYECKUX bubmuoreka [JOK
2.3 sneMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a63
rpynmsl. A30T, 6
docdop u ux
COCTMHCHUS
2.4 OOmmas 8 1 2 bu6mmoreka [JOK
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XapaKTepUCTHKA
XUMHYECKHUX
anemeHnToB |VA-
IPYIIBL. YTIEPOa U
KpPEMHUN U UX
COEIMHEHUS

Hroro no pazneny

Pa3gen 3. MeTaajabl M HX COeIUHEHUA

25

https://m.edsoo.ru/7f41a63
6

OO0mue cBoiicTBa bubmorexa LIOK
3.1 m 4 https://m.edsoo.ru/7f41a63
METAJIOB 5
Baxxneiimmue bu6mmoreka [JOK
3.2 METAJUIBl U UX 16 https://m.edsoo.ru/7f41a63
COEIMHEHUSI 6
Wroro mo pazneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa

BemtectBa n

bubmuorexa [JOK

4.1 Marepualibl B 3 https://m.edsoo.ru/7f41a63
JKHU3HH YCIIOBCKA §
Hroro mo pazneny 3
bubmuoreka [JOK
PesepBHoe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO
YACOBIIO 68
I[TPOT'PAMME

16



IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

No KosnnuyectBo 4yacos Hara DJIeKTpPOHHbIe NN (ppoBbIE
B Tema ypoka H3yuYeHu  oOpa3oBaTe/ibHbIE
n/n Becero K.P. ILP. peCypeEI
| | Beomermamton | Bumorea 10K
' https://m.edsoo.ru/ff0d210c
Tena u BemecTna
5 [TousiTue 0 MmeTogax 1 bu6nuoreka [IOK
[TO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne |
«[IpaBumna paboTsl B
3 nabopaTopuu U MPUEMBI 1 bubmmoreka [IOK
oOpalieHus ¢ https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM
000pyIOBaHUEM
, | Demesemean | Bumores 110K
) . https://m.edsoo.ru/ff0d26ca
paszJeneHus cmecei
[IpakTuueckas pabora Ne 2
5 «Pa3nenenue cmeceli (Ha 1 bubnmnorexka HOK
[IPUMEPE OYUCTKH https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN)»
bubnnoreka IIOK
6 ATOMBI H MOTIEKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
sl P Bumorera 10K
https://m.edsoo.ru/ff0d2be8
XUMHYECKHX JJIEMEHTOB
8 [IpocTeie U cioXHbBIE 1 bubnmnorexka HOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE 1 bubmuoreka [JOK
yUCHHE https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSIHCTBA
COCTaBa BEUIECTB.
bu6mmoteka [IOK
10 Xumiraeckas popmyna. . https://m.edsoo.ru/ff0d2eae
BanenTHocTs aTOMOB
XUMHYECKHX JJIEMEHTOB
1L waces Omocmenman 1 BuGanorera LIOK
' https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsi Macca
12 XMI/I?\SI::Ig:?IiIOTZ)H:HCMeHTa B 1 bubmorexa LOK
https://m.edsoo.ru/ff0d350c
COCTMHEHU U
13 KonuuecTBo BemecTna. 1 bu6nuoreka [IOK
Mob. Monsiphast Mmacca https://m.edso0.ru/ff0d5230
14 SHH;II:II::;I:EZ fIIBJ'IeHI/I}I 1 Bubmorexa TIOK
’ https://m.edsoo.ru/ff0d37fa
XHUMHYECKas peaKus
15 [Ipu3Haku u ycnosus 1 bu6muoreka [JOK
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MIPOTEKAHUS XUMUYECKHUX
peakuui

https://m.edsoo.ru/ff0d3al6

3aKOH COXpaHEHHUS MaCChl

bu6nmoreka [IOK

16| Bemecrs. Xumeckue https://m.eds0o.ru/ff0d3b88
YpaBHCHHUS
Brerunciienus koindecTsa,

17 MaccChl BEIIECTBA 10 bu6nuoreka [IOK
YPaBHEHHUSIM XHMHUYCCKUX https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudpukanus

p | e gt Bumorera 10K

’ https://m.edsoo.ru/ff0d3f34
pasoKeHUs, 3aMeIIECHUS,
oOMeHa)
M. B. JlomoHOCOB —

19 YUEHBIN-PHIUKIIONEAUCT. bu6nuoreka [IOK
O06o0meHEe U https://m.edsoo.ru/ff0d40c4
cUucTeMaTu3alys 3HaHUI

| Ko BuGmorera 10K

https://m.edsoo.ru/ff0d4290
XUMUYECKUEC PEAKIIHH
Boznyx — cmech razos.

21 CocraB Bo3ayxa. bubnuorexa [JOK
Kuciaopox — simemMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusznueckue u
XHMHYECKHUE CBOICTB

22 Kncnoggﬂa ?pceaiu(lz/m : bubmorexa LIOK

https://m.edsoo.ru/ff0d4614
OKHWCJICHUSI, TOPEHUE).
[TonsTHe 00 OKCHIaX
CriocoObl mosryyeHust

23 KHCII0po/ia B 1abopaTopuun bubnmnorexka HOK
Y TIPOMBIIIJICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
Tennosoii 3¢ ekt
XUMHUYECKON peakinu,

24 ::;;zzil\(/)IHHGCKOM bubmorexa LIOK

https://m.edsoo.ru/ff0d4790
YpaBHEHHH, IK30- H
SHAOTEPMHUUYECKUX
peaKIusIx
Tomnuso (Hed Tk, yroib u

o5 MeTaH). 3arpsi3HEHue bubmmoreka [JOK
BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALICHUS
[TpakTuueckas padora Ne 3

26 o teme «llonyuenne n bu6mmoreka [JOK

coOupaHue KUCIOPoaa,
M3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae2
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Bonopoa — »snemeHT u

27 MPOCTOE BELIECTBO. EH@]_HOTGKa 0K
ttps://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
dusndeckue u
28 XHMHYECKHE CBONCTBA bu6nuoreka [IOK
Bojopoa. [Ipumenenmue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [lonsTHe o0 KUCHOTAX U bu6nmoreka [IOK
COJISIX https://m.edsoo.ru/ff0d50d?2
30 CriocoOsI moTydeHust bubnmoreka [JOK
BOJIOPOJIa B 1TaOOPATOPHH https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4
31 1o teMe «llonydyenue u bubmmoreka [IOK
coOHMpaHKe BOIOPOIa, https://m.edsoo.ru/ff0d4f42
HW3YyYEHHUE ETO CBOMCTB)
32 Mousipablii 00BEM razos. bubnmnorexka HOK
3akoH ABOrajpo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béma,
KOJINYECTBA BEIIIECTBA T'a3a Bubnmorexa LJOK
33 11O CTO HBBECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH
00BEMY
Brrunciienust 00EMOB
ra3oB 10 YPaBHCHHIO
34 peakiumn IZa OCHOBE 3aKOHa EHGH_HOTeKa HOK
) . ttps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUI
razoB
dusznueckue u
35 XAMHUYECKHE CBOMCTBA EH@I_HOTGKa 0K
ttps://m.edsoo.ru/ff0d587a
BOJIBI
36 CocraB OCHOBaHUH. bubmuotexa [JOK
[TonsTHe 006 MHAMKATOpAX https://m.edsoo.ru/ff0d59e2
Boja xak pactBopuTens.
37 E:I:;ISEI:HLII{:;I pacTBOpHI bubmmorexa LIOK
‘ https://m.edsoo.ru/ff0d5b40
MaccoBast 10115 BElecTBa
B pacTBOpE
[TpakTuueckas padora Ne 5
o teme «lIpurorosnenue
38 pacTBOpPOB C bubnuoreka [JOK
OmpeeIEHHON MacCOBOM https://m.edsoo.ru/ff0d5eba
JI0JIEW PaCTBOPEHHOTO
BEIIIECTBAY
o | ommonas peors 2 B LOK
Bosiopon. Boja» ' https://m.edso0.ru/ff0d6342
o | S BuGorra 10K
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
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[TonydyeHue nu XuMHYECKHE
CBOMCTBA KUCIIOTHBIX,

Bbubnuoteka LIOK

41 OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

o | S oo B LOK

’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [TonydyeHue nu XuMHYECKUE bubmuorexa [JOK
CBOIMCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: TaB

44 KJI:;(I)/I@HIS;I;I/IE ’ buGnuorexa LIOK

’ https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [TonydyeHnue u xumMnuyeckue bubmmoreka [IOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpemanue):

16 HOMEHKJIaTypa, CIIOCOObI bubnnoreka IIOK
MOJIYYCHHSI, XHMHYECKUE https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne
6. Pemenue

47 3KCIEPUMEHTATbHBIX bubnuorexa [JOK
3a1a4 1o remMe «OCHOBHEIE https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN)

I'eneTnueckas cBsI3b

48 MEXIy Ki1accamu bu6nuoreka [IOK
HEOPraHUYeCKUX https://m.edsoo.ru/00ad9a50
COCAMHEHUI

49 O6o00mmenue n bubmorexa [JOK
CHCTEMATH3AIMS 3HAHHIMA https://m.edso0.ru/00ad9ch2
Kontponbnas padota Ne3

50 mo Teme "OCHOBHbBIC bu6nuoreka [IOK
KJIACCHI HEOPTaHMUYECKHUX https://m.edsoo.ru/00ad9ela
coeqrHeHun"

[TepBbie TOMBITKH
51 iﬁﬁgfiiﬁiufﬂiMeHTOB bubnmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
[TonsTHe 0 rpynmax
CXOJIHBIX 3JIEMEHTOB
[Iepuoanueckuii 3aK0H U

52 [Iepnonnueckas cucrema bu6mmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB /J. https://m.edsoo.ru/00ada52c
U. Menneneena

53 IIepuonsl, rpymmsl, bubmmoreka [JOK
MO/ITPYIIITBI https://m.edsoo.ru/00ada52c

54 Crtpoenue atomoB. CocTaB bubnuotexa [JOK
aTOMHBIX sifiep. M30TorbI https://m.edsoo.ru/00ada342

55 CrtpoeHnue 371eKTPOHHBIX bubnmoreka [JOK

000JI0YEK aTOMOB

https://m.edsoo.ru/00ada6bc
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3JIEMEHTOB
[Tepuoanueckoit CuCTEMBI
. . MenneneeBa

XapakTepucTuka
o | oo | B LOK
. https://m.edsoo.ru/00ada824
Ilepuonnueckoi cucreme
. . MenneneeBa
3HaucHUE
[Tepunoamnueckoro 3akoHa
57 JUIS. pa3BUTHS HAYKU U 1 bubmmoreka [IOK
npaktuku. J. U. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIN,
Tearor ¥ TpaxaaHuH
o | Do | BuGmorera 10K
https://m.edsoo.ru/00adaab8
2JIEMEHTOB
bubmuorexa [JOK
59 Honnas xumiteckas cBAsk 1 https://m.edsoo.ru/00adac34
60 KoBasienTHas nosnsipHas 1 bubnnorexka HOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenossipHas 1 bubnmnoreka HOK
XHMHYECKAs CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenenp okuceHis 1 https://m.edsoo.ru/00adae28
KHCJINTEILHO-
63 l(s)occ(;J;HonII/ITeiLHHe 1 bubmorexa LIOK
https://m.eds00.ru/00adb076
peakiumn
64 Oxucnurenu u 1 bubmuotexa [JOK
BOCCTAHOBUTEIHU https://m.edsoo0.ru/00adb076
KonTtponbHas pabora N4
65 o TeMe «CTpoeHue 1 bubnmnorexka HOK
aToMa. XHMHYECKast https://m.edsoo.ru/00adb486
CBSI3bY
66 g?gg;};iﬁeyﬁw' 1 bu6nuoreka [IOK
. https://m.edsoo.ru/00adb33c
CHCTEMAaTH3allHs 3HAHHI
. https://m.edsoo.ru/00ad9cb?2
cUucTeMaTu3alys 3HaHUI
. https://m.edsoo.ru/ff0d61c6
cUcTeMaTu3alys 3HaHUI
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC

Ne KoanuecTBo yacoB Hdara JJ1eKTPOHHbIE WHBPOBBIE
E/ Tewa ypoka Bcero K.P. I1.P. zzyqeﬂ o0pa3oBaTejibHbIE PeCypPChI
[Iepnonrueckuit 3aK0H.

1 [lepuoauueckas cucrema 1 bu6nmoreka [IOK
XUMHYECKHX 3JIEMCHTOB https://m.edsoo.ru/00adb59e
J. Y. MenageneeBa
3aKOHOMEPHOCTH B

5 W3MEHECHUHU CBOMCTB 1 bu6nmoreka [IOK
XUMHYECKHX 3JIEMCHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccuduranns n bu6nmoreka [IOK

3 HOMEHIIATYpa 1 https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIIECTB
Buapl XuMuyeckon cBs3u Buborexa LIOK

4 1 THIBL KpHCTA/LIHECKIX . https://m.edsoo.ru/00adbac6
pemETOK
KoHnTtponbHas padora Nel
1o reme «IloBropenue u

5 yriayOneHue 3HaHUM 1 1
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiacca»

6 gﬁi{iﬁ?}?ﬁi@i};unﬁ o 1 bubmorexa LJOK

https://m.edso00.ru/00adbcb0
Pa3IMYHBIM MMPU3HAKAM
[Tonsatne o ckopoctn

v XUMUYECKOU PEAKLIUHU. 1 bubmuoreka [JOK
[ToHsITHE O TOMOTEHHBIX H https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMUYECKOM
paBHOBecuH. DaKkTOpHI,

3 BIIUSAIOIINE HA CKOPOCTh 1 bubnmnoreka [JOK
XUMHYECKON peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

9 (B)oiiigﬁziiﬁ;me 1 bubmorexa LIOK

https://m.edsoo.ru/00adcade
peakiuu
Teopus

10 ANEKTPOIUTUYECKOMN 1 bubnmoreka [JOK
nucconmranuu. CUIbHbIE U https://m.edsoo.ru/00adcd68
CITa0bIe ANEKTPOIIUTHI

11 HoHHbIe ypaBHEHUS 1 bubmmoreka [JOK
peaKxiuii https://m.edsoo.ru/00add448
XUMHUYECKUE CBONCTBA

12 KHCJIOT ¥ OCHOBAaHHUH B 1 bubmorexa LIOK

CBETE MpPEJCTaBICHUN 00

https://m.edsoo.ru/00add5d8
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AIIEKTPOJIUTHYECKON
Aucconuanmuu

XUMHYECKHE CBOMCTBA
CoJIEH B CBETE

bu6nuoreka [IOK

13 NpC/ICTABICHHi 00 . https://m.edsoo.ru/00add8b2
INEKTPOIUTUYECKOM
JIUCCOIMAIIUN

14 [TousiTue o runponuse bu6nmoreka [IOK
coueit https://m.edsoo.ru/00add9d4

15 O06o0meHue u bubnuorexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckas padora No

16 1. «Pemenue bu6nuoreka [JOK
9KCIECPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a/1a4»

KonTtponpsHast padora Ne2
1o TeMe

17 «OIEeKTpoIUTUYECKAst bubnnorexka HOK
JIMCCOIAALIHS. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B
pacTBopax»

OO61mas xapakTepucTHKa

18 raJlIoTeHOB. XMMHYCCKHE bubnnoreka IIOK
CBOICTBA Ha IpUMEPE https://m.edsoo.ru/00addfe2
xjopa
Xnoposogopoa. ConsiHast

19 KHCJI0Ta, XUMHICCKHE bubnnoreka IIOK
CBOMCTBA, MOJyYCHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas pabora Ne

20 2 o teme «llomydyenue bubmuoreka [JOK
COJISTHOM KHMCJIOTEHI, https://m.edsoo.ru/00ade348
U3y4EHHE €€ CBOMCTBY»

Beruncnenus no

21 YPaBHEHUSAM XUMHUYECKHUX bubnmnorexka HOK
pEaKIIHii, €CITH OJMH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

29 OO0m1as xapakTepuCTUKa bubmuorexa [JOK
sneMeHnToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmoTponHsie
MOAU(HUKAIIIH CEPHI.

23 Haxoxnenue cepsl u €€ bubmmoreka [JOK
COEJIMHEHUH B IPHUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA
cepol
CepoBoaopoj1, CTpOEHHUE,

24 Q)Hl?j,nquKEe u ’ EH@I_HOTCKa LOK

. ttps://m.edso00.ru/00ade802
XUMHUYECKHUE CBOWCTBA
25 Oxcuppl cepsl. CepHas bubmmoreka [JOK
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KHUCIJIOTa, PU3HUECKHE U
XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

https://m.edsoo.ru/00adea28

26

27

XUMHUYECKUE PEaKIuu,
JIC)KAIIHUE B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
IIOJIy4EHUS CEPHOU
KHUCJIOTHI. XUMHYECKOE
3arpsi3sHEHUE
OKpYKaroIlei cpebl
COCIMHEHUSIMU CEPbI
Brrancnenune maccoBoit
JIOJIA BBIXOJ1a MPOIYKTa
peakuu

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [IOK
https://m.edsoo.ru/00adec8a

28

OO0was xapakTepucTHKa
351eMeHTOB V A-Ipynibl.
A30T, pacnpocTpaHeHue B
npupoze, Gu3nIecKue u
XMMHUYECKHE CBOMCTBA

bubnnoreka IIOK
https://m.edsoo.ru/00adeecab

29

AmMMuak, ero pu3ndecKkue
1 XUMHYECKHE CBOMCTBA,
MOJIyuYeHHUE U IPUMEHEHHE

bubnnoreka IIOK
https://m.edsoo.ru/00adf004

30

31

32

[Tpaktuyeckas padora Ne
3 o teme «llonyuyenue
aMMMaKa, U3y4eHHE ero
CBOMCTB»

A3oTHas KHCIO0Ta, €€
buzndeckue u
XUMHYECKHE CBOICTBA

Hcnonbs3oBaHne HUTPATOB
Y COJIel aMMOHMUS B
KaueCTBE MUHEPATIbHBIX
ynoOpeHuit. XuMu4yeckoe
3arpsi3HEHUE
OKPYKarOIei Cpebl
COEIMHEHUSIMU a30Ta

bubnnoreka IIOK
https://m.edsoo.ru/00adf180

bubnuorexa [JOK
https://m.edsoo.ru/00adf306

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

33

®Dochop. Okeun dhocdopa
(V) u pocdopnast
KUCIIOTa, GU3NICCKUC U
XUMHYECKHE CBOMCTBA,
MOJTyYCHHE

bubmmoteka [IOK
https://m.edsoo.ru/00adf68a

34

35

Hcnonb3oBanue
dbocdaroB B kauecTBe
MUHEPATBHBIX
ynoOpeHui. 3arpsi3HeHNe
MIPUPOTHOU CpeIbl
dbocdaramu

VYraepon,
pacnpocTpaHeHue B
npupoje, GpuznyecKue u

bubmmorexa [JOK
https://m.edsoo.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c
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XUMHUYECKHUE CBOMCTBA

36

37

38

39

40

Okcunpl yraepoaa, ux
dusnueckue u
XHMHYECKHE CBOICTBA.
DKOJIOTHYECKUE
POOJIEMBI, CBSI3aHHBIC C
okcuom yriepoaa (1V)
VYronbpHasg KUcaoTa u eé
cou

[IpakTuueckas pabora Ne
4 1o Teme "llonyuenue
YIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HoH"

IIepBoHavasbHbIE
MOHSTHS 00
OpraHNYECKHUX BEIECTBAX
KaK O COEJUHEHUX
yriaepoaa

Kpemnuit u ero
COEIMHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6nmoreka [IOK
https://m.edsoo.ru/00ae006¢

bu6nmoreka [IOK
https://m.edsoo.ru/00ae027e

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

bubnnoreka IIOK
https://m.edso0.ru/00ae080a

41

42

43

[TpakTrueckas padora No
5. Pemenue
AKCTICPUMECHTATBHBIX
3aJ1a4 110 TeME
«BaxkHeiie HeMeTalIbI
1 UX COEIUHEHUS)

KonTponbnas padota Ne3
o TeMe «Baxnenmue
HEMETaJUIbl U UX
COCTMHECHUS»

OO61as xapakTepucTUKa
XUMHUYECKHX DJIEMEHTOB
— METaJlJIOB.
Merannuueckast cBsI3b U
MeTaJlJTn4ecKast
KPUCTAJIIINYECKAs]
peuérka. Pu3nyeckue
CBOICTBAa METAJNIOB

bubnuorexa [IOK
https://m.edso0.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edso0.ru/00ae0e18

bubmuorexa [JOK
https://m.edso0.ru/00ae103e

44

45

XHUMHUYEeCKHE CBOMCTBA
METaJLJIOB.
DNEKTPOXUMUYECKUN P
HaIpSKEHUH METaJNIOB

OO0mIue crnocoObl
MOJYyYEHUS] METAILJIOB.
Cnnasel. Berancnenuns mo
YpaBHEHUSAM XUMUUYECKHUX
pEaKLHii, €CIIM OJIUH U3
pPEareHTOB COAEPKUT
MIPUMECH

but6mmorekxa [IOK
https://m.edsoo.ru/00ae1156

bu6nuoreka [IOK
https://m.edso0.ru/00ae1156
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[TonsiTEe 0 KOPPO3UU

but6mmoreka [IOK

46 METaJIJIOB https://m.eds00.ru/00ae1278
Bbubnuoteka LIOK
47 [Henounsie merame! https://m.eds00.ru/00ae14b2
48 OKcubl U TUAPOKCHUTBI bubnmoreka [JOK
HATPHUS M KaJIusl https://m.edsoo0.ru/00ae14b2
. https://m.edso0.ru/00ae15e8
MarHum
50 Baxxueiinie coequHeHN bu6nmoreka [IOK
KaJIbIUs https://m.edso0.ru/00ae15e8
51 O0o061IeHNE U }
CHCTEMAaTU3alMs 3HaHUH
50 JKEcTkoCTh BOALI U bu6nmoreka [IOK
Croco0bI €€ yCTpaHeHUs https://m.eds00.ru/00ae1886
[IpakTuueckast pabora No
53 6 o Teme "KEcTKOCTb bubnuorexa [JOK
BOJIBI M METOJIBI €€ https://m.edso0.ru/00aelae8
ycTpaHneHus"
. bu6mmoreka [IOK
54 Amommrmii https://m.edso00.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA bubnnoreka HOK
OKCH/JIa ¥ THIPOKCHU/IA https://m.edso0.ru/00aelc64
bubnnoreka IIOK
56 Keneso https://m.eds00.ru/00ae1d86
ST | comn meneon (Il n encan Bu6morera LIOK
(1) https://m.eds00.ru/00ae35e6
58 O06o06mIeHNE U §
CHCTEMAaTU3alMs 3HAaHUI
[TpakTuueckast pabota No
7. Pemienue
59 JKCIIEPUMEHTAIBHBIX bubnmnoreka [JOK
3a/1a4 110 TEME https://m.edso00.ru/00ae3de8
«Baxxneiiniie Metaibsl U
X COCIUHCHUS)
Brrancnenns mo
YPaBHEHUSAM XUMHYECKHUX
pEaKLHii, €CIIN OJIUH U3
60 peareHToB JIaH B U30BITKE bu6nuoreka [IOK
WK COJICPXKUT MPHUMECH. https://m.edso00.ru/00ae1750
Brruncnenus maccoBoit
JIOJIM BBIXOJIa TIPOTYKTa
peakuuun
61 O0o061IeH e U §
CHCTEMAaTU3alMs 3HaHUH
Kontponbnas pabora No4
62 mo TeMe «BakHenmme

METaJJIbI U UX
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COCOAUHECHU A

BemecTBa u maTepuaisl B

63 [IOBCEIHEBHON XU3HU 1 Bubmuorexa LIOK
https://m.eds00.ru/00ae3f50
YyeJjioBeKa
64 XHUMHUYECKOE 3arps3HEHUE 1 bubmmoreka [IOK
OKPY’KaroIIel CpeIbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubmuorexa [JOK
IKOJIOTUYECKUX TIPOOIIeM https://m.edso0.ru/00ae4270
66 g?gg;iiﬁeyg()& 1 bu6nuoreka [IOK
. https://m.eds00.ru/00ae0d0a
cHUCTeMaTu3alysl 3HAHHUI
67 geggg;}gﬁeyﬁm 1 bubmorexa LIOK
. https://m.edsoo.ru/00adb33c
cHUCTeMaTU3alysl 3HAHHUI
68 g?gg;f;{lﬁeyﬁm(' 1 bu6nuoreka [IOK
. https://m.edsoo.ru/00ad9cb?2
cHCTeMaTU3alisl 3HAHHUI
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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YYEBHO-METOAMYECKOE OBECIIEYEHHUE OBPA3OBATEJIbBHOI'O ITPOLECCA Omnucanne
Y4e0HO-MeTOIHYeCKOI0 KOMILJIEeKCca:

Y4eOHuUK.

Xumus. 8 kiacc: ydeOHuK. nisi oOmieoOpasoBarenbHbIX. yupexaenuir / O.C.. I'abpuensn - M.: [poda,
2019.

Xumus. 9 xiace : yueOHHK. s obmeodpaszoBatenbHbiX. yupexaeauit / O.C.. T'abpuensu - M.: Jlpoda,
2019.

MeToan4yeckue mocoOus JAJisl y4uTeJIs.
1. T'abpuensu H.II. BockoOoitnukoBa A.B. SlmykoBa HactonpHas kHura yuutens. XuMmus. 8 KIL:
Meroandeckoe mocodue. - M.: JIpoda.

2. Tabpuensn O.C, SmykoBa A.B. Pabouas terpans. 8 k1. K yueOnuky O.C. 'abpuensna «Xumus. 8». -
M.: Ipoda.

3. I'abpuensu O.C. HacronpHas KHUra yuurtens XxuMmuu 9 kinacc: Meronundeckoe nocodue. - M.: JIpoda.

4. T'abpuensa O.C, SmykoBa A.B. Pabouas terpaap. 9 xi. K yuebnuky O.C. I'abpuensina «Xumus. 9». -

M.: Ipoda.

JlonoTHUTeILHAS JTUTEPATYyPa IS YUUTeJIsl.

1. HE. Ky3ueyoea, A.H. Jleskun, 3amadauk no xumuu 8 knacc. - M., Bentana-I'pad, 2004.

2. Iyzeu, JI. C. Xwumusa. Bompockl, 3amaum, ynpaxHeHus. 8-9 «i.: yded. mocobme yis
obmeoOpaszoBarenpHbIX yupexaenuii / JI. C. I'yzeit, P. I1. Cyposuesa. - M.: [Ipoda, 2001. - 288 c.: ui.

3. Ilasnos, H. H. O0u1as u HeopraHuyeckas Xumus. - 2-¢ u3fl., nepepad. u goim. - M.: Ipoda, 2002. -448 c.:
WL

4. Xumusa. 8-9 xin. : xoHTponbHble paboThl k yueOHukam JI. C. I'yzes, B. B. Copoxuna, P. I1. CypoBueBoii
«Xumust - 8» u «Xumus - . - M.: Jlpoda, 2001. - 192 c.

5.. Xumus. Ilocobue-penerurop s noctynaroumx B By3bl / mon pen. E. C. Eroposa. - Poctos nHa-Jl.:
®enukc, 2003.-768 c.

6. Xomuenxo, U. I'. Pemtenne 3agau no xumun. 8-11 / U. I'. Xomuenko. - M.: OO0 «3garensctBo HoBast
BoiHa», 2007. - 256 c.

1. I'abpuensn O.C. Xumus. 9 knacc: yueOHUK Jui 001ieo0pa3oBaTesIbHBIX yupexxaeHuid. Mocksa, [Ipoda,
2014.

2. T'abpuensu O.C. HacronpHas kHura yuutens. Xumus. 9 kimacc. Meronuueckoe mocodue. M., [dpoda,
2012.

3.T'abpuensu O.C. Xumus. 9 kitacc: KOHTPOJIBHBIE U TTPOBEpOUHBIE paboThl. M., [Ipoda, 2013.

JlonoJiHUTe/IbHAA JIUTEPATYPA ISl yYALUXCS.
OI'D 2018. Xumus. 32 BapuanTa 3ananuid. Tunossie TecToBble 3aaanus. Mensenes FO.H., Momuanosa I'.H.,
Kopomenko A.C.(2018, 192c.)

D1eKTPOHHBIE 00pa30BaTe/IbHbIE PECYPChI

WHTepHeT-pecypch:

http://www.mon.gov.ru MuHHCTepCcTBO 00pa30BaHuUs M HAYKH

http://www.fipi.ru [opran ®UIN — DenepanbHblii HHCTHTYT MEAArOTMYECKUX U3MEPEHUIN
http://edu.ru/index.php ®enepanbhbiii mopran «Poccuiickoe 00pa3oBaHHE»
http://lwww.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii IEHTP TECTUPOBAHHUS.
http://www.pedsovet.org Beepoccuiickuit Marepuet-Ileacoser

CpeacrBa 00y4eHus:
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1. lleyaTHbie nocoous: Tabmuusr: [. . MenaeneeBa, paCTBOPUMOCTH, psAJl aKTUBHOCTH METAJUIOB, THUIIBI
XMUMUYECKHX CBs3€il, Kiaccu(uKaus HEOPraHn4eCKUX BELECTB, KIacCu(UKALUSA U CTPOCHUE

OpPTraHUYECKUX BEIIECTB.
2. Texnuveckue cpeacTBa 00y4YeHHsI:

1) komnbroTE;

2) MyJIbTUMEUIHBIN IPOEKTOP;

3. YueOHO-nIpaKkTHYeCKOe U Y4eOHO0-1a00paTOpHOE 000pYy/10BAHUE!
IIpubopul, npucnocodienus; KOMIUIEKT TIOCY/IbI U IPUHAIUICKHOCTEH I IPOBEIeHHsI T1a00paTOPHBIX paboT
Y TIPaKTUYECKUX paboT (IITaTUBBI C TPOOUPKAMH, KOJIOBI, MEPHBIN HIJIMHIP, PrIbTpOBaIbHAS Oymara,
XUMHUYECKHUE CTaKaHbI, CMIUPTOBKH, CTCKIISTHHBIC MTAI0OYKH, (papdhopoBbIC YAIIKK, CIUYKH, TA300TBOIHBIC
TpyOKH, Ta0OpaTOPHBIEC IITATUBBI, IYUUHBI, BOPOHKH, BEChI, UHIUKATOPHI).
Peaxmuesvl u mamepuanvl: KOMIUIEKT PEaKTUBOB it 6a30BOTO YPOBHSL.

Kanennapuo- rematudeckoe miaanuposanue 8 KJIACC

Ne JlaTa

n/n Tema ypoxa U3YYeHHS

1 [Tpeamer xumuu. Posib XMMUU B )KU3HU yesioBeka. Tena u BelecTna

2 [ToHsiTHE O METO/1aX TO3HAHUS B XUMHUH

3 [Tpaktuyeckas padora Ne 1 «I[IpaBuia paboTsl B 1ab0paTopuu U NpUEMBI OOpaIICHUS
¢ 1a00paTOPHBIM 000PYAOBAaHHEM»

4 YucTtsle BemecTBa U cMecu. Cioco0sbl paziesieHus cMeceit

5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cMmeceil (Ha mpuMepe OUUCTKU OBApEHHON
COJIN)»

6 ATOMBI U MOJIEKYJIBI

7 XUMHUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB

8 [TpocThie U CIIOKHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE

10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUecKas popmyiia. BaneHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

11 OtHocuTenbHas aToMHas Mmacca. OTHOCHUTENIbHASI MOJIEKYJISIpHAsT Macca

12 MaccoBast 10J11 XUMHUYECKOI'0 JJIEMEHTA B COEMHEHUH

13 KomnuectBo BemectBa. Moiib. MostgspHas macca

14 Pu3nyeCKne 1 XUMUYECKHE ABJICHUS. XMMHUECKasl peaKLus

15 [Tpu3HaKky U YCIIOBHSI MPOTEKAHUSI XUMUYECKMX PEeaKLui

16 3aKOH COXpaHEHMsI MAcChl BEIECTB. XMMHYECKUE YPAaBHEHHUS

17 Bbruncnenys KoJn4ecTBa, MacChbl BEIECTBA 10 YPABHEHUSAM XUMUYECKUX PEAKIUI

18 Knaccugukaius XuMHUeCKUX peaklnil (COeqUHEHUs, pa3iokKeHus, 3aMeLeHNs,
oOMmeHa)

19 M. B. EIOMOHOCOB — yuéHbIii-3HIuKI0onenucT. O000IIeHne U ChCTeMaTH3aIus
3HaHUHI

20 KonTponbnas padota Nel no teme «BeniecTBa 1 XUMHUECKHE PEAKITHI

21 Bo3ayx — cMmech razon. CoctaB Bo3ayxa. Kuciopoa — 37eMeHT U IpocToe
BeniecTBo. O30H

29 Pu3nyecKue 1 XMMUYECKHE CBOMCTBA KUCIOPOa (PEaKMU OKUCIEHUS, TOPEHUE).
ITousTHe 00 OKCcHIax

23 CniocoObl MostydeHus KMCI0po/ia B 1a00opaTOpUu U MPOMbIILIEHHOCTH. [IprmeHenne
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KHCIIOpOJIa

TennoBoii 3QPeKT XUMUIECKOIN peaKIuu, TOHITHE O TEPMOXUMHUYECKOM YPaBHEHUH,

24 9K30- U SHJOTEPMUYECKHUX PEAKITHIX

o5 TormumBo (HedTh, yroib U MeTaH). 3arps3HEeHUE BO3IyXa, CIOCOOBI €T0
PEOTBPALICHUS

26 HpaKTI/IzIeCKaH pabota Ne 3 o teme «llomydenue u coOupanue KUCI0poaa, U3ydeHHe
€ro CBOMCTBY»

27 Bopopon — anemeHT u mpoctoe BeuiecTBo. Haxoxaenue B mpupoe

28 duznyeckue 1 XUMUYECKHe CBOMCTBA Bojlopoa. [Ipumenenue Bogopoaa

29 [ToHsiTHEe O KUCIOTaX U COJSX

30 Crioco0bI TToTy4eHusT BOAOPO/Ia B TaOOPATOPUH

31 HpaKTI/IzIeCKaH pabota Ne 4 o teme «llomydenue u cobupanue BOAOPOAa, U3ydeHHE
€ro CBOMCTB»

32 MoutsipHbiii 00bEM Ta30B. 3aK0H ABOTaIPO

33 Boruncnenus 00pEMa, KOJIMUecTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMYECTBY
BELIECTBA U 00BbEMY

34 quncnem:m 00BEMOB Ta30B TI0 YPAaBHEHHUIO PEAKIIMU Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIICHU! Ta30B

35 Du3nyecKue 1 XUMUIECKHE CBONCTBA BOJIBI

36 CocraB ocHoBaHui. [TonsTHE 00 MHIUKATOpaAX

37 Bopna xak pactBoputens. HachllieHHbIE M HEHACBIIIIEHHBIE PACTBOPBI. MaccoBast 10
BEIIECTBA B PACTBOPE

38 HpaKTI/IIIUGCKa}I ];U)a60Ta Ne 5 o TeMe «l[Ipurorosiienue pacTBOPOB C ONpeneaEHHON
MacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBA»

39 KonTpoasHas padora Ne2 mo teme «Kucnopoa. Bomopoxa. Boga»

40 Oxcuapl: cocTas, KiIaccupUKaIys, HOMEHKIATypa

41 [TomyyeHne U XUMHYECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB

42 OcHoBaHMs: cOCTaB, K1accu(pUKaIys, HOMEHKIaTypa

43 ITony4yeHue U XMMUYECKUE CBOICTBA OCHOBAHUI

44 Kucnotsl: cocTaB, kimaccudukanus, HOMEHKIATypa

45 [Tony4yeHue 1 XMMHYECKHE CBOMCTBA KUCIIOT

46 Counu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHHsI, XMMUYEeCKHEe CBOMCTBA

47 [Tpaktuyeckas padora Ne 6. PemieHne sKkCriepuMEeHTaIbHBIX 337124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COETUHEHHI

48 ['eneTHuecKas CBSI3b MEX/Y KJIaCCAMU HEOPTaHMUECKUX COCTMHEHU I

49 O06o0011eHre U crucTeMaTu3alus 3HaHu|

50 KOHTpOJ‘IBHiliI pabota Ne3 o reme "OCHOBHBIE KJ1acChl HEOPTaHUUECKUX
COCMHEHUI

51 [TepBbIe MOMBITKH KJIACCH(PHUKAIINNA XUMUIECKUX IeMeHTOB. [loHsTHE 0 Tpymax
CXO/IHBIX 2JIEMEHTOB

52 Ilepuonnueckuii 3akoH U I[lepuoanueckast cuctrema XuMU4YeCKuXx 3nemeHToB /. H.
MeHnneneena

53 [Iepuoapl, rpynmnsl, NOATPYIIIBI

54 Crpoenue atomoB. CocTaB aTOMHBIX s/iep. M30Tombl

55 CrpoeHue 3J1eKTpOHHBIX 000JI0YeK aTOMOB ieMeHTOB [leproauueckoii cucremsr /1.

H. Meuneneena
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XapakTeprucTHKa XMMUYECKOT0 3JIEMEHTA 0 ero nojioxkeHuto B [leproanueckoit

56 cucteme /1. 1. Menpaeneena

57 3nauenue [lepuonnyeckoro 3aKoHa Juisl pa3BUTHS HAyKHu U npaktuku. . 1.
MenneneeB — y4€HbIN, IEAror U rpaxaaHuH

58 DJIIEKTPOOTPULIATEILHOCTh ATOMOB XUMHUECKHUX 3JIEMEHTOB

59 HMonHast XuMH4uecKas CBs3b

60 KoBanenTHast mosisipHasi XUMHUYECKasi CBSI3b

61 KoBaneHTHast HEMOJISIpHAS XUMUYECKas CBSI3b

62 CTeneHb OKUCICHUS

63 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

64 OKHCIIUTEIHN U BOCCTAHOBUTEIIN

65 Kontponbnas padora Ne4 o reme «CTtpoeHHe aToMa. XUMHYECKasi CBS3b»

66 PesepBHbIi ypok. O000IICHIE ¥ CHCTeMaTH3alKsl 3HAHUH

67 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMAaTH3alHsl 3HAHUH

68 PesepBHbIil ypok. O600111€HNEe U cCTeMaTU3allus 3HaHUN
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Kanennapno- temaruyeckoe miianupopanue 9 KJJACC

Ne Hdara

u/n Tema ypoka H3ydeHust

1 IIepnonnueckuit 3akoH. [lepuonnueckas cucremMa XMMUYECKUX 311eMeHTOB /1. 1.
Meunneneena

2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB IEPBBIX TPEX
IIEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB

4 Bubl XMMUYECKOM CBSA3HM U THUIIBI KPUCTAJUIMYECKUX PEHIETOK

5 Kontponbnas padota Nel o reme «IloBTOpeHne u yriybiieHue 3HaHUH OCHOBHBIX
pa3zeioB Kypca 8 kiiaccay

6 Knaccuukanus XuMHUeCKUX peakuii 0 pa3IMYHbIM IPU3HAKAM

7 [ToHsiTHE O CKOPOCTH XUMUYECKOUN peakuuu. [IoHATHE O TOMOTE€HHBIX U
TeTEePOre€HHBIX PEaKLUIX

8 [TonsiTre 0 xumMuueckoMm paBHOBecHH. DAaKTOPHI, BIUSIOUIUE HA CKOPOCTh
XUMHUYECKOHN peaklMy U MOJI0KEHUE XUMUYECKOTO0 PaBHOBECHSI

9 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH

10 Teopus anexkTpoauTHueckoit nucconuanuu. CUIbHBIC U Clla0ble AIEKTPOIUTHI

11 Honnble ypaBHEHUS peakiuii

12 XUMHUECKHE CBoﬁcuTBa KHCIIOT U OCHOBAaHUH B CBETE MPEACTaBICHUH 00
ANEKTPOIIUTUYECKON TUCCOLMALIUU

13 XUMHYECKHUE CBOIMCTBA COJIEH B CBETE MPECTABICHUN 00 SJIEKTPOIUTUUECKON
JUCCOLIAIIUU

14 [TonsTHEe 0 THIPOIU3E COEH

15 O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH

16 [Ipaktuueckas padota Ne 1. «Pemienre s3KCIepUMEHTAIBHBIX 3a7a9»

17 KonTponbnas padota Ne2 no teme «1eKTpoIUTUYECKas AUCCOLHaIs. XUMUUYECKHE
pEeaKIK B paCTBOpPaX»

18 OO01as XxapakTepuCcTHKa raloreHoB. XMMHUYECKHe CBOMCTBA Ha IPUMEpE XJIopa

19 Xnoposogopoa. CoisiHast KMCI0Ta, XUMUUYECKHE CBOMCTBA, TIOJyUYEHUE, IPUMEHEHHE

20 Hpa}(TI/I‘IGCKaH pabota Ne 2 o Teme «IlomyueHue coysiHOM KUCIOTHI, U3ydYeHue e
CBOMCTBY»

21 Brluucnenus no ypaBHEHUSM XUMHUUYECKUX PEAKIIMI, €CIIM OJIMH U3 PEareHTOB JaH B
M30bBITKE

22 Oomast xapaktepucTrka 31eMeHToB VIA-rpymier

23 AnnotponHsie Moaupukanuu cepbl. HaxoxxaeHue cepsl 1 €€ coelMHEHUH B IPUPO/IE.
XHUMUYECKUE CBOKWCTBA CEPBI

24 CepoBojiopoJi, cTpoeHue, GU3NIEeCKrue 1 XUMUYECKHE CBOMCTBA

25 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3MYECKHE U XUMHUUECKUE CBOICTBA, MPUMEHEHUE
XUMHUYECKUE peaKIiy, Jexalliue B OCHOBE MPOMBIIUIEHHOTO CII0c00a MOoIy4eHus

26 CEpHOIl KUCIOTHl. XUMHYECKOE 3arps3HEHHE OKPYXKAIOIIeH cpe/ibl COeAMHEHUSIMU
cepbl

27 Brrunciienne MaccoBoil 1071 BBIXOJa TPOAYKTAa peaKInu

28 OO6mas xapakTepucTuKa 3JeMeHTOB VA-Tpymnibl. A30T, paclipoCTpaHEHUE B
npupoje, Gpuzndeckne 1 XUMHUECKHE CBOICTBa

29 AMMuak, ero (pu3nUecKre U XUMUYECKUE CBOWCTBA, TIOJTyYeHHE U TPUMEHEHHE

30 [Tpaktuueckas pabota Ne 3 mo teme «IlomyueHne ammuaka, U3y4eHue ero CBOMCTBY
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ABOTHas KUCII0Ta, €€ (U3NIECKHE U XMMHUYECKHE CBONCTBA

Hcnonbs30Banre HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPAIBHBIX yIOOPECHUA.

32 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl COSTMHEHUSIMU a30Ta

33 qbocvq)op. Oxkcun pochopa (V) u hochopnas kucnora, puznueckre 1 XUMUUECKHE
CBOWCTBa, MOJIy4CHUE

34 Hcnons3oBanue pocdaToB B KAUECTBE MHHEPATBHBIX YI0OpEeHUH. 3arpsi3HEHIE
MIPUPOTHOM cpenbl hochaTaMu

35 Yrnepon, pacnpocTpaHeHUE B IPUPOJE, PU3NUecKre U XMMUYECKUE CBOMCTBA

36 Oxkcunpl yriaepona, ux pusndeckre U XUMUYECKUe CBOMCTBA. DKOJIOTHYECKHe
po0JIeMbl, CBsi3aHHBIE ¢ OKcuoM yriepoaa (1V)

37 YronbHas KUCIIOTa U €€ COU

38 [Tpaktuyeckas padora Ne 4 o teme "[lomydenue yriaekucnoro ra3a. KauectBeHHas
peakmus Ha KapOoHaT-uoH"

39 [TepBoHaYalbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriaepoaa

40 Kpemuwii u ero coequHeHus

11 [IpakTuueckas padbora Ne 5. Pemienune skcnepuMeHTaNbHBIX 33724 10 TEMe
«BaxxHenume HeMeTaJuIbl U UX COCIUHECHUS»

42 KonTponbhas padota Ne3 no teme «BaxHeillye HeMeTalluIbl U X COEIUHEHUS

43 OO01mmas XxapakTeprucTHKa XUMUIECKIX JJIEMEHTOB — METa/UIOB. MeTaumdecKast
CBSI3b M METAJUTMYEcKasi KpucTayuinyeckas peméTka. dusndeckre CBONCTBA METAIIOB

44 XUMHYECKUE CBOMCTBA METAIOB. DIEKTPOXUMHUUYECCKUN Psifl HAPSHKEHUN METAILIIOB

45 Oo6urre crocoOsI TOJTy4€HNUs METAILIOB. CnnaBel. Beruncnenus no ypaBHEHUsAM
XUMHUYECKHUX PEaKIIHii, €CIIM OJIUH U3 PEareHTOB COAEPIKUT MPUMECH

46 [ToHsATHE O KOPPO3UH METAJIIIOB

47 [IlemoyHbIC METAILIBI

48 Oxcupl ¥ TUIPOKCHIBI HATPHS U Kalusl

49 Il{enouyHO3EeMENBHBIE METAILIBI — Kb U MarHui

50 Bakueiinme coeqMHEHNUSA KLU

o1 O06001eHre U cucTeMaTU3aIus 3HAaHUIA

52 JXécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS

53 [IpakTuueckast pabora Ne 6 o Teme "JKEcTkocTh BOABI M METO/BI €€ yCTpaHeHus"

54 ATFOMUHHI

55 AM@oTepHbIE CBOMCTBA OKCHUIA M THUIPOKCHAA

56 XKeneso

57 Oxcupl, ruapokcu sl u conn sxenesa (1) u xenesa (111)

58 O060011eHre U crucTeMaTu3alys 3HaHU!

59 [TpakTuueckas padbora Ne 7. PemieHune skcepuMeHTaIbHBIX 33724 110 TeMe
«BasxkHenmme MeTamIbl 1 X COSTMHEHMSI
BerarcieHus mo ypaBHEHUSIM XHMHUYECKUX PEaKIUid, €CIIM OJTMH U3 PEarcHTOB JaH B

60 M30BITKE WK COJEPKUT MPUMECH. BrIUUCIIeHNs MacCOBOM O BBIXO0/Ia MPOIYKTA
peaknuu

61 O06001IeHre U cucTeMaTU3alus 3HaHU!

62 KonTponpHas pabota Ne4 mo Teme «BaxHei1ne MeTallIbl U UX COSTUHEHUS

63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOMN )KH3HU UEIOBEKa

64 XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl

65 Ponb xuMuM B perieHnH YKOJIOTHUECKUX MpodIemM
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66

PeszepBHbIil ypok. O6001ICHIE ¥ CHCTeMAaTH3alus 3HAHUH

67

PeszepBubIil ypok. O6001ICHHE ¥ CUCTEMATH3AIIHsI 3HAHUN

68

PesepBHrIil ypok. O000IIEHHE U CUCTeMAaTHU3aIHs 3HAHHIMA
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