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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHMsS COCTaBICHA HAa OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMS OCHOBHOW OOpa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npenacrasieHHbIX B PI'OC 00O, a Taxke Ha ocHOBE (henepanbHON paboueil mporpaMmbl
BOCIHUTAHUSI M C y4ETOM KOHIEMIMM MpernojaBaHus ydeOHOro mpenmMera «XuMmus» B 00pa3oBaTelIbHBIX
opranu3anusx Poccuiickoi denepanuu.

[Iporpamma 1o XMMuHU NAET MPEACTaBICHHE O LENIX, OOLIeH cTpaTernu oOydeHUus, BOCIHUTAHUS U
pasBUTH OOYUYAIONIMXCSl CPEICTBAMHM Y4EOHOTO MpeIMeTa, yCTaHABIMBACT 00s3aTeNbHOE IMPEIMETHOE
coJiep’KaHue, MpeAycCMaTpUBaeT paclpeiielieHne ero Mo KjiaccaM M CTPYKTypUpOBaHUE MO pasfenaMm U
TeMaM [MpOrpaMMbl [0 XHUMHH, OIpeAeseT KOJIMYECTBEHHbIE M Ka4eCTBEHHBIC XapaKTEPUCTHKHU
COJIEp’KaHUs, PEKOMEHJYEMYIO IIOCIEI0BATEIbHOCTh M3YYEHHMS] XUMHHM C Y4ETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpolecca, BO3PACTHBIX OCOOECHHOCTEW OO0ydJarouuxcs,
OTpesieNisieT BO3MOXHOCTU MpeaMeTa Jisd peaju3aluu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNnpHON MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOoBaHUM K
pesynabTataM OOy4YeHHS XUMHHM Ha YpPOBHE IleNiell W3ydeHHs TpeiMeTa M OCHOBHBIX BHUAOB y4eOHO-
MO03HABATEIBHON JESTETLHOCTH 00YUYaIOMIErocs TI0 OCBOCHUIO YUEOHOTO COMIEPKaAHMS.

3HaHWEe XHUMHUU CIYKUT OCHOBOM s (OPMUPOBAHHMS MHUPOBO33PEHHUs OOYy4YaIOUIErocsi, €ro
MPEJICTABJICHU O MaTepHallbHOM E€IUHCTBE MHpA, BAXKHYIO pOJIb UrpalT (opMmupyemble XUMHUEH
MPEJCTAaBICHUS O B3aUMOIPEBPAILICHHUSIX YHEPTUU M 00 SBOJIIOLMHU BEIIECTB B MPHUPOJE, O MYyTAX PEIICHHS
I00ANBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEJIOBEYECTBA — CBHIPbEBOM, YHEPreTUUYECKOM, MUILIEBOU M
9KOJIOTHUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealln3allii BO3MOXKHOCTEH Il CAMOPa3BUTH U (POPMUPOBAHUS KYJIbTYPbI JINYHOCTH,
e€ o01mel U GyHKIIMOHATBHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaroIuXCs, HAaBBIKOB UX
CaMOCTOSITENIbHOW ~ y4eOHOW  JEATeNbHOCTH, JKCIHEPUMEHTAJIbHBIX M HCCIIEAOBAaTENbCKUX YMEHHU,
HEO0OXOTUMBIX KaK B MOBCETHEBHOM JKU3HH, TaK U B IPOGECCHOHATHLHON JesITENbHOCTH;

3HAKOMUT €O CHEIU(UKON HAyYyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsfAa Ha
€IMHCTBO MPHUPOJABI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM JTAalloM B (OPMHUPOBAHUU E€CTECTBEHHO--
HAyYHOUW IPaMOTHOCTH O0yYaIOLINXCS;

CIOCOOCTBYET (OPMHMPOBAHUIO IEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--HAYyYHBIM 3HAHMSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIHUECKOE 00pa30BaHUE 00ydaroInXCsl.

JlanHble HampaBlIeHWs] B OOYYEHMH XHMHHM OOECIEUYHMBAIOTCS CHEHU(PUKON COAepKaHUS YIeOHOTO
mpeaMeTa, KOTOPBIN SIBISETCS MEIarorH4eckd aJaliTHPOBAHHBIM OTpakKeHHEM 0a30BOi HAyKH XHUMHH Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OIIero o0pa3oBaHHsS OpPUEHTHUPOBAH Ha OCBOEHUE
00y4aroIMMUCS CUCTEMBI NTEPBOHAYANIbHBIX TTOHATUN XUMUHU, OCHOB HEOPTAaHUYECKON XUMHH U HEKOTOPBIX
OTJIETIbHBIX 3HAYUMBbIX TIOHSITHI OPraHMYE€CKON XUMUH.

CrpykTypa cofep:kaHusi MpOrpaMMbl 0 XUMHUH CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOI'O MOJIXo/a K e&
n3ydyeHuo. CojepkaHue CKIIQJbIBAETCS M3 CUCTEMbI MOHATUH O XHMHUYECKOM JJIEMEHTE M BEIECTBE U
CUCTEMBI MOHATUH O XUMHUYeCcKoW peakuuu. O0e 3TH CHUCTEMBbl CTPYKTYPHO OPraHU30BAHBI 10 MPUHIUITY
IIOCJIE0BATEIBHOTO Pa3BUTHS 3HAHNI HA OCHOBE TEOPETUYECKUX MTPEICTABICHUM Pa3HOTO YPOBHS:

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

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

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBlIeHU 00 ANEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE SMIMPUYECKH IMOTYYEHHBIX U OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIENOBATEIBHO OT OJHOTO YPOBHS K APYroMY, BBIIOJHIS (PYHKIIMU OOBSCHEHUS U



MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXHOCTEM NPAKTUYECKOIO NPUMEHEHUS W TOIYy4EHUS
M3y4aeMbIX BEILECTB.

OcBoeHHe MporpaMMmbl MO XMMHH CIIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O XHUMHUYECKOM
COCTAaBJIAIOLICH HAyYHOW KAPTHHBI MUpPa B JIOTUKE €€ CHUCTEMHOM MPUPOJbI, IEHHOCTHOIO OTHOLICHUS K
Hay4HOMY 3HAHUIO U METOJaM IMO3HaHUs B Hayke. M3yueHrne XMMUU MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUI
W3 paHee M3YYCHHBIX YUEOHBIX mpeamMeToB: «Oxkpykaromuii Mupy», «buonorus. 5—7 knaccel» u «Pusnka. 7
KJIace».

[Tpu “3yd4eHUM XUMHUH NMPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB XMMHUYECKOH HAyKu Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUS, NMPAKTUYECKON NEATEIbHOCTU YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHl. 3aqaua yueOHOro IpeaMeTa COCTOUT B (POPMHUPOBAHUHM CUCTEMbl XUMHUYECKUX 3HAHUN
— BaXHeHmMX (HaKTOB, MOHATHI, 3aKOHOB M TEOPETHUYECKHX TOJOXKEHUH, TOCTYMHBIX 0000I1IeHni
MHPOBO33PEHUYECKOTO XapakTepa, sI3blKa HAayKd, B TPHOOIICHWU K HAYYHBIM METOJaM IIO3HAHUS MPH
W3YYCHHUH BEUIECTB M XMMHUYCCKHUX PeaKiuii, B GOPMUPOBAHUU U PA3BUTHH MMO3HABATEIBHBIX YMEHHHA U MX
MPUMEHEHUH B y4eOHO-II03HABATEIbHONM U y4eOHO-UCCIIE0OBATEIbCKOM NeATeIbHOCTH, OCBOSHUH MPABUI
0€e30MacHOro 0OpaIeHHs ¢ BELIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu m3ydeHNH XUMHHM Ha YpOBHE OCHOBHOTO O0INEro oOpa3oBaHMs Ba)XKHOE 3HAYECHUE MPHOOpENH
TaKHe LU, KaK:

— ¢dopMUpOBaHHE UHTEIJICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K C€amMo00Opa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIIbHOMY TPUHATHIO PEUICHUH, CHOCOOHOM amanTupoBaTbcsi K OBICTPO
MEHSIOIIIUMCS YCIIOBUSIM JKU3HU;

— HaIlPaBJICHHOCTh OOYYEHUS HAa CUCTEMAaTHYECKOE MPUOOIICHHE 00yJaroImuXcs K CaMOCTOATEIbHOM
MMO3HABATEIFHON JEATCIIbHOCTH, HAYYHBIM METOJIaM IO3HaHUs, (DOPMHUPYIOIIUM MOTHBAIUIO U Pa3BUTHE
CHOCOOHOCTEH K XUMUU;

— o0ecrnevyeHre yCJIOBUN, CIOCOOCTBYIONUX MPUOOPETEHHIO 00YUYaIOIUMUCS OMbITa Pa3HOOOpa3HOI
NEeSTEIbHOCTH, TMO3HAHUS M CaMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMN), MMEIOLIUX
YHUBEpPCAIbHOE 3HAYEHUE JIJISl Pa3IMYHBIX BUJIOB I€ATEIbHOCTH;

— ¢opmupoBanue oOmIel (YHKIIMOHATHHOW M €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHATH U OIICHMBATH SIBJICHHS OKPY)KAIOIIET0 MHPA, UCHONB3YS 3HAHUS U OMbIT, OTy4YeHHBIC
IpU W3YYEHUH XHMHUU, TMPUMEHSATh HUX TMPHU PEIICHUH MpoOJieM B TMOBCEIHEBHON >KM3HM U TPYIOBOU
NeSITENIbHOCTH;

— ((opmupoBanue y o0OydYaromUMxcsi TYMAaHHUCTHYECKHUX OTHOIICHWH, TOHUMAHUSA IIEHHOCTU
XUMHUYECKUX 3HAHUH [JIs1 BBIPAOOTKU SKOJOTHYECKH I1eJIecO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOU
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3[J0POBBS M OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K 00Y4EHHIO, CTIOCOOHOCTENW K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE
YCBOGHHSI  OOIIEUETOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BbIOOpY mpodmis U
HaIpPaBJIEHHOCTHU JaJIbHEHIIEr0 00ydeHHUsI.

O01m1ee yncno yacoB, OTBEAEHHBIX Ul U3YUYEHHs] XUMUHM Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa3oBaHus,
cocraBisieT 136 yacos:

B 8 kimacce — 68 yacoB (2 yaca B HEJIEINIO);

B 9 kyacce — 68 JacoB (2 yaca B HEJENIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XUMHUHM B KW3HM YelOBEeKa. XHMMHUS B CHCTEME HayK. lerna WM Bewiecrsa.
@dusnueckue CBOWCTBA BELIECTB. ArperatHoe cocrosiHue BemiecTB. [loHATHE 0 MeTOAaxX MO3HAHMS B XUMUHU.
UucTteie BemecTBa 1 cMecH. CriocoOBI pas/iesieHUs: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTbl. CUMBOJIbI XUMUYECKUX 3J1€MEHTOB. [IpocThie U CloKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTbh aTOMOB XHMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OTHocuTenbHas aroMHas Macca. OTHOcCUTENbHas MOJEKyJsipHas Macca. MaccoBas 107
XUMHUYECKOT0 JIEMEHTa B COCIMHEHHH.

KommuectBo BemecrBa. Moisib. MossipHas macca. B3anmocCBA3b KOJIMYECTBA, MacChl M 4uUCia
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo hopMysiaMm XMMHUUYECKUX COCTUHEHHIH.

®u3znuecKkue U XUMHYECKHUE SIBJICHUSA. XUMHUUECKasl peakuus U €€ NPU3HAKU. 3aKOH COXPAHEHMS MacChl
BemiecTB. XuWMHYECKHe YypaBHeHHs. Kiaccudukamuss XWMHUECKUX PEAKIHUi (COSAMHCHUS, Pa3jIokKeHUS,
3aMelIeHus, OOMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiamMu pabOThl B JaOOpaTopuu U MpuEMaMu OOpalieHus ¢
1abopaTopHBEIM 000pPYIOBaHUEM, WM3YYCHHE WM OINHCaHUE (DU3MYECKHX CBOMCTB OOpa3IOB HEOPTaHHMUYECKUX
BelIecTB, HAOMIOACHNE PU3NYeCKUX (IJIABJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHKUE caxapa B CTYIKE, KUTICHHUE H
KOHJICHCAIIUS BOJbI) M XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHWE MEIHOW MPOBOJIOKH, B3aHUMOJCIHCTBHE
Mela C KHUCJIOTOW) sIBICHWM, HAOMIOJEHHE W OIMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX pPEaKIIuii
(paznoxeHue caxapa, B3aUMOJCHCTBUE CEPHON KHUCIOTHI C XJIOPUJIOM Oapusi, pasziioKeHUE THAPOKCHUIA MEIH
(1) mpu HarpeBaHuu, B3auMo iciicTBHE Keje3a ¢ pacTtBopoM comu meau (1), uzyuenne croco6oB pas3aeacHus
CMeceil: ¢ MOMOIIBI0 MarHurta, (pUILTPOBaHWE, BHIIAPUBAHME, MUCTUILISAIMUSA, XpoMaTorpadus, MpoBeAcHHE
OUYHUCTKHU TOBAapeHHOW COJM, HAOIIOJCHHE U OMHCAHHUE Pe3YyNbTaTOB MPOBEACHUS OIBITA, UILTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsSI MACChI, CO3JJaHUE MOJIETIEH MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3zmyxa. Kucimopon — snmemMeHT W mpocToe BemecTBo. HaxoxxneHue
KHCIIOpOJia B Tpupoje, (PU3NYECKHe M XUMHUYECKHe CBOMCTBa (peakuuu ropenus). Oxcupasl. [Ipumenenue
kucnopona. CrocoObl MOMydeHus: KUCIOpoia B JIaOOpaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnoposa B
npupoje. O30H — aoTponHast MOAU(PHUKALIMS KUCIOPO/a.

TeroBol 3 PeKT XMMHUUECKOW peakin, TEPMOXMMHUYECKUE YpPaBHEHHS, 2K30- M JHIOTECPMHUYECKHE
peakiuu. TomnuBo: yrojgb W MeTaH. 3arps3HEHHE BO3JyXa, yCUJIEHHE MapHUKoBOro 3ddexra, paspyuieHue
030HOBOTO CJIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. Haxoxknaenuwe Bojopona B mpupone, (usmueckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCO0BI TTosTydeHus. KuciaoTsl u comnu.

Monsipabiii 00BEM ra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bojga kak pactBoputens. PacTtBopsl. HackllieHHbIE W HEHACHIIIEHHBIE
pactBopbl. PacTBOoprMOCTh BemiecTB B BoAe. MaccoBast J0Ji1 BEHIeCTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA
Boabel. OcHoBaHus. Ponb pacTBOpoB B mpupoAe M B JKU3HU dYelloBeka. KpyroBopoT BOJbI B TMPHUPOJIE.
3arpsi3HeHuEe IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranndeckux coenuHeHuit. Oxcuapl. Kiaccudukanuys oKCHIOB: coleo0pasyromme
(ocHOBHBIE, KHCITOTHBIE, aM(doTepHBIE) M HecosneoOpasyromre. HomeHnkinatypa okcuaoB. Pusnueckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcuaoB.

OcHoBanus. Knaccudukanus OCHOBaHWM: IIENOYM M HEpacTBOpPHMBIE OCHOBaHHWSA. HomeHkmarypa
ocHOBaHUH. DU3nyYeCKUe U XMMUYECKHE CBOMCTBA OCHOBaHUM. [lonyyenue ocCHOBaHUM.

Kucnorel. Kmaccudpukanms xuciaor. Homenkmarypa kucior. dusnueckne W XUMHUYECKHE CBOWCTBA
kucinot. Psang aktuBHoctu metauioB H. H. bekerosa. I[lonyyenue Kucmior.

Comu. Homenknarypa coneil. @uznuecknue u XuMudeckue cBoiictsa coseil. [lomyuenue cone.



I'eneTnyeckas CBsSI3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OMpe/IeNIeHNE COIepKaHus KHCIOpOoia B BO31yXe, OJydyeHue, COOMpaHue, paclio3HaBaHUe
U U3yYeHHE CBOMCTB KHCIOpOJa, HAOJIOJEHHE B3aUMOJCHCTBUS BELIECTB C KHUCIOPOJIOM M YCIOBHUS
BO3HUKHOBEHHUS U TPEKpaLIeHUs TopeHus (Tmoxkapa), 03HAKOMJIEHHE C o0pa3laMHu OKCHIOB U OIMCaHHE UX
CBOICTB, IOJy4yeHUe, coOupaHue, paclio3HaBaHUe U W3YYEHHE CBOMCTB BOAOpOa (FOpEeHHE), B3aUMOICHCTBHE
Bojopoaa ¢ okcuaoM meau (ll) (BO3MOXXHO HCHOJB30BaHHE BHUICOMATEPUATIOB), HAOJIOJICHHE OOpPa3IoB
BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEOBaHHWE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C PA3IMYHOM
pPacTBOPUMOCTBIO, ITPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOW MACCOBOW JOJIEd PACTBOPEHHOIO BEILIECTBA,
B3aMMO/ICIICTBHE BOJIbI C METaJUIaMH (HaTpUEeM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPUAIIOB),
UCCIIeIOBaHHe O0pa3ll0B HEOPraHMYECKUX BEIECTB PAa3IMUYHBIX KJIACCOB, HAOIIOACHHE M3MEHEHHS] OKPaCKH
MHJMKAaTOPOB B PACTBOpAaX KUCJIOT M LIEJIOYEH, M3ydyeHue B3aumojeiicTBus okcuzaa meau (ll) ¢ pactBopom
CEPHOM KHUCIIOTBI, KACIOT C METAJUIaMH, PEAKLUNA HEUTpaIu3ally, MOJTYyYEHUE HEPaCTBOPUMBIX OCHOBAHM,
BBITECHEHHUE OJHOT0 MeTajula APYTMM M3 PAcTBOpPa COJM, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a1a4 IO TeMe
«BaxHeinme Kj1acchl HEOPraHMUYECKUX COCUHEHUN».

IHepuonnuecknii 3axkon u Ilepuonnueckas cucrema xumuiyeckux dJjemeHToB /. . Menneieena.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

[lepBble MONBITKN KIACCU(UKAIUU XUMHUYECKUX 3JeMEeHTOB. [IoHATHE O TpyIax CXOJHBIX AJIEMEHTOB
(menoYyHble W LIEIIOYHO3EMEIbHbIE METAIlIbl, TajJOreHbl, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOpbIE 00pa3yroT
am(pOoTepHbIE OKCUBI U TUAPOKCUIBL.

Ilepnonnueckuit 3akoH. Ilepmomuueckas cucrema xumuueckux dieMeHToB [[. M. Menneneesa.
Kopotkonepuoanast u anuHHONepuoaHas dopmel [lepuonnyeckoil cucrembl xuMudeckux snemeHtoB J[. U.
MenpeneeBa. [lepuoasl u rpymnmnbsl. @U3NYECKUNA CMBICIT MOPSAIKOBOIO HOMEPA, HOMEPOB MEPHOJIA U TPYIIIbI
3JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX szep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aToMoB TepBbIX 20 xumuueckux 3neMeHToB llepnonnueckoit cucremsl Jl. . MenneneeBa. XapakTepuCcTHKa
XMMHMUYECKOT0 dJIEMEHTA 110 €ro MoJjoxeHuto B [lepuoauueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aToOMOB XHUMHYECKHMX JJEMEHTOB, METANIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB IO TPyIIaM U MepUoJIaM.

3nauenue [lepuoguyeckoro 3akona u Ilepuoanueckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB JIJIsi Pa3BUTHS
Hayku U npaktuku. JI. M. Menzenees — y4€HbIl U IpayKJaHUH.

Xumuueckasi cBs3b. KoBajeHTHass (TofispHas W HEMOJISIPHAS)) CBsI3b.  DJIEKTPOOTPUIIATEITHLHOCTH
XUMHUYECKUX 3JIeMeHTOB. MloHHas CBS3b.

Crenenb okucieHus. OKHUCIUTENIBbHO--BOCCTAHOBUTENbHBIE peakuuu. I[Ipomecchl OkuciaeHuss u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB META/NIOB W HEMETAUIOB, B3aUMOJEHUCTBHE THIPOKCHIA LHUHKA C
pacTBOpaMHM KHCIOT U IIEJOYel, TMPOBEJEHUE OMNBITOB, WUIIOCTPUPYIOIIMX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX pEaKlMii (rOpeHre, peakuy pa3aoKeHUsl, COSUHEHUS ).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXnpeIMeTHBIX CBsi3ed NpU M3YYEHMM XMMHMHM B 8 Kjlacce OCYILECTBISETCS Yepes
UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYUHBIX MOHSITUN, TaK U TOHSITUMN, SIBISIFOIIMXCS CHCTEMHBIMH JISI
OTJENbHBIX NIPEIMETOB €CTECTBEHHO--HAyUYHOTI'0 IIUKJIA.

OO0mue ecrecTBEHHO--HAy4YHbIE TMOHATHSA: HAy4YHBIA (pakT, TMIOTE3a, TEOpUs, 3aKOH, aHaIM3, CUHTES,
KJ1accupuKalys, IepuoAnYHOCTb, HAOIIOeHHIE, SKCIIEPUMEHT, MOJIEIMPOBaHIE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, AJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKIHWJ, H30TOMNbI, PAaJIUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUIECKHUI 3aps], BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSTHIE BEIeCTBa, ras, pusnueckue
BEJIMYUHBI, €IUHULIBI U3MEPEHUs, KOCMOC, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJIBI, TOJE3HBIE HWCKOMAeMble, TOIUIUBO,
BOJIHBIE PECYPCHI.



9 KUIIACC

BemecTBo M XMMHYeCKas peakus

[lepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3nemeHToB /1. 1. MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kajus,
KaJIbLIUSl M HX COEIMHEHHN B COOTBETCTBUU C IIOJOKEHHMEM 3JIeMEHTOB B Ilepmonnueckoid cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHMUYECKOH CBSI3U. THIIBI KPUCTAIIMYECKUX PELIETOK, 3aBHUCHUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA XUMUYECKOU CBSI3H.

Knaccudukanus M HOMEHKJIATypa HEOPraHMYEeCKHX BEIIeCTB. XHUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCAILUXCS K Pa3jIM4HbIM KJIACCaM HEOPraHWYECKUX COEIMHEHMM, N€HETHUYECKas CBA3b HEOPraHUYECKUX
BELIECTB.

Knaccuukanus XuMHYeCKUX peaKIfii o pa3IMYHbIM MPU3HAKaM (110 YMCITy U COCTaBY Y4aCTBYIOIIUX B
peaKiuu BEIIeCTB, M0 TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEeHEeH OKUCICHUS XUMUYECKUX 3JIEMEHTOB, IO
o0paTUMOCTH, MO YyYacTHIO Karaimu3aropa). JK30- U SHIOTEPMHUYECKHE pEeaKLUU, TEePMOXUMHYECKHE
YpaBHEHHS.

[Tonatne o ckopocTH XHMUYecKoil peakuuu. [loHsTHE 00 0OpPaTUMBIX M HEOOPATHMBIX XUMHUYECKHX
peakuusax. [loHsTHe 0 TOMOreHHBIX U TreTeporeHHbIx peakuusx. [lonstue o karanuse. [lonsTue o xuMuyeckom
paBHOBecuH. DaKTOpbI, BIMAIOIIME HAa CKOPOCTh XHUMHUYECKON pPEaKUUU U IMOJIOKEHUE XUMHUYECKOIO
paBHOBECHSI.

OKHUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIINH, IICKTPOHHBIN OaJaHC OKUCIUTEFHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHUE ypaBHEHUN OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUN C MCIOJIb30BAHHUEM METO/AA
ANIEKTPOHHOTO OanaHca.

Teopust >MEKTPOTUTHUECKON AUCCOLMALMU. OJIEKTPOJIUTHl U HEDJIEKTPOIUTHl. KaTHOHBI, AHUOHBI.
MexaHu3M JAucCOIMallMd BELIECTB C Pa3IMYHBIMU BHUJAMU XUMHUYECKOH cBsi3u. CTeneHb AMCCOLUAIUH.
CunbHble U crabble AIEeKTPOIUTHI.

Peakiiun moHHOro oOMeHa. YClIOBHS MPOTEKAaHUS PeakLuii HMOHHOTO OOMEeHa, MOJIHbIE U COKpAIlEHHBIE
HMOHHbIE YypaBHEHHUs peakiuil. CBoilcTBa KHCIIOT, OCHOBaHMH M COJIeH B CBET€ IIpeJICTaBICHUN 00
ANEKTpOIUTHYECKON qucconmanui. KauecTBeHHbIe peakiiui Ha HOHbL. [loHsATHE O ruapoau3e comneil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAUIOB U
HeMeTaJuIoB (rpaduTa U anmasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHsI), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON peakluu OT BO3JEHCTBUS Pa3NYHbIX (PaKTOPOB, UCCIEA0BAHUE IEKTPOIPOBOJHOCTH PaCTBOPOB
BEIIECTB, MpoIecca TUCCOLUAIMN KUCIIOT, IeoYeil u cosiel (BO3MOXHO MCIOJB30BaHUE BHJIEO MAaTepHUasoB),
IIPOBE/ICHUE ONBITOB, WUTIOCTPUPYIOIIMX MPU3HAKK NPOTEKAHUS peaKLUui HOHHOro oOMeHa (oOpa3oBaHHe
ocaJka, BBIJCJIIEHHE Ta3a, OOpa3oBaHHE BOJbBI), OINbBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (TOpeHne, peakiiuy pa3aoKeHus, COSMHEHHs ), PaCIIO3HaBaHNE HEOPTaHUYECKUX
BELIECTB C MOMOLIBIO0 KAUECTBEHHBIX PEAKLIUH HA MOHBI, PEILIEHUE KCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtayibl 1 MX coeJHHEHUSA

OO6mas xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHN OKHCIICHUSI.
Crpoenue 1 Qu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJiopa
(B3aMMO/CHCTBUE C MeTajllaMH, HEeMeTaJUlaMu, Iienodamu). XiopoBogopos. ComsHas KUCIIOTa, XMMUYECKHE
CBOMCTBA, NIOJyuyeHUE, IpUMEHEHHE. J[elicTBHE XJl0pa U XJIOPOBOAOPOIa Ha OpraHu3M 4ejoBeka. BakHelmue
XJIOPUJIBI U UX HAXO0XJACHUE B IPUPOJIE.

O6mras xapaktepuctuka d31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIC
crerieHn okucieHus. CrpoeHne U (u3MUeCKHe CBOWMCTBAa MPOCTHIX BEHIECTB — KHUCIOPOAAa U CEpBHI.
AnnotpornHele MOAM(UKALKMK KHCIOpoJa U cepbl. XUMHUYECKHue cBoiicTBa cepbl. CepoBOIOPOJ, CTPOCHUE,
¢usnyeckue M XUMHUYECKue cBoicTBa. OKCHIBI Cepbl KaK MpPEICTaBUTENM KHUCIOTHBIX OKcHIoB. CepHas
KHCJIOTa, (PU3UYECKHE U XUMUYECKHE CBOMCTBA (00IIre KaK MpeCcTaBUTENs Kilacca KUCIIOT U crienuduaeckue).
XUMUYECKHE peakluu, JeXallue B OCHOBE IMPOMBIIIJICHHOTO Croco0a MONy4yeHUs CEpHOM KHCIIOTHI.
[Tpumenenue cepHoit kucnotbl. Coiau CEpHOIM KUCIIOTHI, KAUeCTBEHHAsl peakiys Ha cynabgaT-noH. Haxoxaenue



cepbl U e€ coenuHEHU B mpupone. XUMHUYECKOE 3arpsi3HEHUE OKpYKaIoLIeH cpelbl COeIUHEHUSIMU CEphbl
(KUCTIOTHBIC JOXK/IU, 3aTPSI3HEHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAICHHUS.

OO6miast xapakTepucTHKa 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTETIEHH OKUCIIECHUS. A30T, paclpoCTpaHEHHE B MpUpoJe, (hu3ndecKue U XUMUYecKue cBoicTBa. KpyroBopot
a30Ta B mpupoae. AMMHUAK, ero (U3MYECKHe M XMUMHYECKHE CBOMCTBa, MoJiyueHHWe W mnpumeHenue. Conu
aMMOHHS, UX PU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KayecTBeHHast peakiisi Ha HOHbI aMMOHHSI.
A30THas KHUCIIOTa, e€ mojlyueHue, (pu3ndyeckue U XUMMUYeckue cBOIcTBa (oOmiue Kak MpeacTaBUTeNs Kiacca
KucnoT u crnenuduueckue). lcmonp3oBaHWE HUTPATOB W COJIGH aMMOHHMS B KadyeCTBE MUHEPAIbHBIX
ynoOpeHuid. XUMHUECKOE 3arpsi3HEHHE OKPYKAIOWIEH Cpeabl COCJMHEHUSMH a30Ta (KHUCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/yXa, MOYBBI M BOJ0EMOB). Docdop, amnorponHsie Moaudukanuu dochopa, husndeckue u
xumudeckue cBorictBa. Oxcup docdopa (V) u dochopHas Kuciaora, GU3NIECKUEC U XMMHUYECKHE CBOMCTBA,
nony4yenue. McnonszoBanue ¢pochaToB B KauecTBe MUHEPATBHBIX YI0OPEHUN.

O6mas xapakrepuctuka 3MeMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHCIEHUS. YTIEepo, aJIOTPOINHbIE MOAU(UKAIMK, pacIpoCTpaHEeHUWE B mpupojne, pusmueckue u
XUMHUYECKHe cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B npupone. Okcubl yrieponaa, ux Quandeckue u
XUMHYECKHE CBOWCTBA, JCWCTBHE HA JKUBBIC OpPraHU3MBI, IOJIYYCHHE W TPUMCHCHHE. JKOJOTHYCCKHE
po0JIeMBl, CBSI3aHHBIEC ¢ OKcuaoM yriepona (1V), rumoresa riio0albHOTO MOTETUICHUST KIMMAaTa, TapHUKOBBII
s dekt. YroapHas KUCIoTa U €€ colu, uX (HU3MYECKue U XUMUYECKUE CBOMCTBA, MOITYYCHHE U MIPUMEHEHUE.
KauectBennast peaknust Ha KapOoHaT-uoHbl. Mcmonb3oBaHue KapOOHAaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJICHHOCTH ¥ CEJTLCKOM XO35HCTBE.

[TepBoHaYaIbHBIC MOHATHS 00 OPraHUYECKHMX BEIIECTBAX KaK O COCIUHEHHSIX yriiepoja (MeTaH, 3TaH,
STHUJICH, alleTUJICH, STaHOJ, IIHMIEPUH, YKCyCHasl KucioTa). [IpupoiHble MCTOYHUKU YTII€BOJOPOAOB (Yroib,
MIPUPOAHBIN ra3, HedTh), MPOAYKTHI X MepepadoTku (OEH3UH), UX POJb B OBITY U MPOMBITLIEHHOCTH. [ToHsITHE
0 OWONIOTMYECKM BAKHBIX BEIIECTBAX: JKMpax, OENKax, YIiaeBoJaX — M HUX pPOJIM B JKU3HHM YEJIOBEKa.
MatepuaabHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHUUECKUX COCAMHCHUN.

Kpemuuii, ero ¢puznueckne u XMMHUECKHUE CBOWMCTBA, MOTy4YeHHE U npuMeHeHne. CoeMHEHNUs KPEMHHUS
B mpupoae. OOmue mupencrtaBienus o6 okcuae kpemuHus (IV) u kpemuueBoil kucnore. CHIMKATBI, HX
WCIIOJIb30BaHNE B OBITY, B MPOMBINIICHHOCTH. BakHele cTpouTenbHbIe MaTepHallbl: KepaMUKa, CTEKIIO,
LIeMEeHT, OeToH, >xene300eToH. IIpobmembl 0e€30MacHOrO MCHOJIB30BAHUSL CTPOUTENBHBIX MAaTepUaioB B
IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pas3IoB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCJIOTHI, MPOBEJCHNE Ka4eCTBEHHBIX
peaknuii Ha XJIOPUA-HOHBI M HAOJIOJICHUE MPU3HAKOB WX MPOTCKAHUS, OMBITHI, OTpaKaonme (U3NIecKkue U
XUMHUYECKHE CBONCTBA TaJOTEHOB M HX COEIWHEHUN (BO3MOXKHO HCIIOJNIb30BAHHE BHIEOMATEPHAIIOB),
O3HaKOMIJIEHHE ¢ 00pa3laMu XJIOPUIO0B (TaTOTeHHIOB), O3HAKOMIIEHHE C 00pa3liaMu cephbl U €€ COeAMHEHUSIMU
(BO3MOXHO HCTIOJIb30BaHUE BUIECOMATEPUATIOB), HAOIIOACHHE TIpollecca OOYIIIMBAaHUS caxapa MoJl JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3yYeHHWE XHUMHYECKHUX CBOWCTB pa30aBICHHOW CEPHOM KHCIIOTHI,
MPOBEJICHNE KaYeCTBEHHON PeakIuu Ha Cyab(haT-uoH U HAOIIOACHHUE MPU3HAKA €€ MPOTEKAHMsI, O3HAKOMIICHHE
¢ ¢QusmyeckumMu cBOWCTBaMU a3oTa, ¢ochopa U UX COEIUHEHUH (BO3MOXXHO HCIIOJIH30BAaHHE
BHJICOMATEPHAIOB), 00pa3aMu a30THBIX M (OCHOPHBIX yI0OpEHH, MOTydeHne, COOMpaHue, paclio3HaBaHUE U
M3YYCHHE CBOMCTB aMMHaKa, IPOBEJCHIE KaUeCTBEHHBIX PEaKIIui Ha HOH aMMOHHMS M (oc]aT-HoH U U3yueHHe
MPU3HAKOB WX MPOTEKaHWs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KHUCIOTBHI C MEIbI0 (BO3MOXKHO
WCIOJIb30BaHNE BHUICOMATEPHUATIOB), HW3YYCHHE MOJEIeH KpUCTAIMYECKUX pEmEToK anMasa, rpadura,
¢byniepeHa, 03HAKOMJIEHHE C IPOLIECCOM aACcOpOLUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT W CUIMKAT-UOHBI U M3YYCHHE TMPU3HAKOB UX MPOTEKAHUS,
O3HAKOMIICHHE C MPOAYKIHEH CHIIMKATHON MPOMBIIUICHHOCTH, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a7a4d 10 TeMe
«BaxxHeumme HeMeTaJUTbl U UX COEAUHEHHUS.

MeTtanabl M UX COeIMHEHUS

OOmiasi xapakTepUCTHKAa XMMHYECKHUX DJJIEMEHTOB — METa/VIOB HAa OCHOBAaHUU UX TIOJOXKEHHUS B
[lepuonnueckoit cucrteme xumuueckux snemeHtoB [[. M. MengeneeBa u crtpoeHus atomoB. CTpoeHue



MeTauIoB. MeTraumuecKkasl CBA3b M METAUINYECKAsl KPUCTAIIMYECKas PEIIETKA. JJIEKTPOXUMHUYECKUM Pl
HampsDKEHUH MeTaioB. DU3NUECKHME W XUMHUYECKHE CBOMCTBA MeTayioB. OOmmME CHOCOOBI TOJNYYCHHS
MeTaisioB. [loHsATHE O KOPpPO3MM METayIOB, OCHOBHBIE CIOCOOBI 3alIMTHI X OT Koppo3uu. CruiaBbl (cTaib,
YyT'YH, JIOPATIOMHHNAN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[[lenounble MeTajuibl: TOJNIOKEHHE B Ilepuoguyeckoil cucremMe XuUMHYECKHUX diemeHToB J[. H.
MenzeneeBa, CTpOEHHE UX aTOMOB, HaxoXAeHWe B mpupoae. Puznueckue U XMMHUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kaiusi). OKCUIbl M TUAPOKCUABI HATpHs U Kaius. [IpuMeHeHne mea0oYyHbIX METallIoB U UX
COCIMHECHUM.

[I{esr04HO3EeMENBbHBIE METAJIIIBI MATHUM U KAJIBLIMIA: 1I0JIOKEHUE B [leproauyeckon cucreMe XUMHYECKUX
sanemeHToB J[. . MenneneeBa, cTpoeHHE UX aTOMOB, HaxOXJeHHUE B npupoae. dusznyeckne nu XMMHUUECKUE
CBOMCTBAa Maruus W Kanblius. BaxHeimme coeguHeHns Kaabus (OKCUJ, THAPOKCUA, coiu). JKECTKOCTh BOMBI
Y CIIOCOOBI €€ yCTpaHeHUSI.

Amomunuil: nosoxenue B llepuogmyeckon cucreme xumuueckux snementoB . M. Menpaeneesa,
CTpOCHHE aToMa, HaxOoxjaAeHue B mpupoje. Ousnueckre U XUMHUYECKHE CBOMCTBAa amoMuHUsA. AMdoTepHbIe
CBOMCTBA OKCHJIA U TUIPOKCH]IA ATFOMUHHUSL.

Keneszo: nonoxenne B [lepuonuueckoit cucreMe xumuueckux annemeHToB 1. . MenneneeBa, ctpoeHue
aToMa, HaxoKJeHue B npupojae. Ousnueckre 1 XUMUYECKUE CBOWCTBA xene3a. OKCuabl, THAPOKCUBI U COIH
xenesa (1) u sxenesa (l1l), ux cocras, cBoOiCTBa U MOIy4YEHHUE.

Xumuueckuii 3xcnepumenm:

03HaKOMJIEHHE C 00pa3liaMH METaJJIOB U CILIaBOB, UX (PU3MUYECKUMHU CBOMCTBAMM, U3YUEHHUE PE3YJIbTATOB
KOPPO3HH METAJUIOB (BO3MOXHO HCIOJIB30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJlbI[Usl U HATPUS C BOJOW (BO3MOKHO HCIOJB30BAaHUE BUIACOMATEPUAJIOB), UCCIECOBAHIE CBOWCTB KECTKOM
BOJIbI, IIpOIlecca TOPEHUsI Kele3a B KUCIOpoJe (BO3MOXKHO HCIHOJIB30BaHUE BUECOMATEPHANIOB), MPU3HAKOB
MPOTEKAHUS KAaUYeCTBEHHBIX PEAKIMN HA MOHBI: MarHus, Kajbllvs, aTIOMUHMS, IUHKA, xene3a (ll) u xenesa
(11, memu (Il), HaOnrOEHNE W OMKMCAHHE MPOLIECCOB OKPALIMBAHUS IUIAMEHM WOHAMH HATPHS, KU |
KaJbIMsl (BO3MOYKHO MCIIOJIb30BAaHME BHJICOMATEpUANIOB), UCCIEIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QIIOMMHMS U TMIPOKCHJIA LIMHKA, PELICHUE YKCIIEPUMEHTAIbHBIX 3a7ad N0 TeMe «Ba)kHelInne MeTauibl U UX
COETUHEHUS.

XuMus M OKpyKamoLas cpeaa

BemectBa n marepuasbl B IIOBCEHEBHOM XW3HU UeJIOBEKa. be3omacHOe HCIONb30BaHHE BELIECTB U
XUMUYECKHUX peakiuii B ObITy. [lepBast momMoIb Mpu XMMUYECKHX 0XKOT'axX U OTPaBIICHUSIX.

XUMHYeCcKoe 3arps3HEHHE OKpyKawlleld cpeabl (MpeneiabHas JOMyCTHMas KOHIEHTpalusl BEIECTB,
nanee — [1J1K). Poib XuMuu B pelieHHH 3KOJI0THYECKUX Mpooiiem.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3loB MaTepHaIoB (CTEKIIO, CIJIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIBI).

Meoscnpeomemnwie ceasu

Peanmusanuss MexXnpeIMETHBIX CBSI3eM NP HM3YyYEHHH XUMUM B 9 Kilacce OCYHIECTBISETCS 4epes
MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHUH, TaK U MOHATUH, SBIISIOUIMXCS CUCTEMHBIMH JUIS
OTJENbHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOTI'0 IIMKJIA.

OOmiue ecTecTBEHHO-HAYYHbIE TOHATHSA: Hay4dHbIM (akT, rumoresa, 3aKOH, TEOpHUs, aHAU3, CUHTES,
KJ1accupuKaus, NepuoAUIHOCTb, HaOII0IeHNE, IKCIIEPUMEHT, MOJIEIMPOBaHIE, U3MEPEHUE, MOJIENb, SBJICHUE,
MApHUKOBBIN (P PEKT, TEXHOIOTHSI, MATePHAIIBI.

®dusuka: MaTepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIWJ, H30TONBI, PagHMOAKTUBHOCTb,
MOJIEKYa, JEKTPUUECKUI 3apsij, MPOBOJHUKH, MOJIYNPOBOAHHUKH, TUDIIEKTPUKH, (POTOIIEMEHT, BEIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHHE BEIleCTBa, ra3, pacTBOp, PACTBOPUMOCTh, KpUCTANIMYecKas peléTka,
CIJIaBbl, (U3MYECKHE BETUYMHBI, €IMHUIBI HM3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3JBI,
ComnHue.

Buonorus: ¢porocunTes, Apixanue, 6nocdepa, sKOCUCTEMA, MUHEPATIbHBIE YA0OPEHHS, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdhepa, MUHEPATIBI, TOPHBIC MOPOJIBI, MOJE3HBIE MCKOMAaeMbIe, TOILIHBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA INPOI'PAMMBLI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS IPOrPaMMbl OCHOBHOI'O OOIEro 00pa3oBaHMsl JOCTUTAlOTCs B XOA€
00y4YeHMs XMMUHU B €IMHCTBE y4€OHOH M BOCIMTATEIbHOU AEATENbHOCTU B COOTBETCTBHM C TPAAMLIMOHHBIMU
POCCHICKMMH COLMOKYJIBTYPHBIMH ¥ JIyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, TNPHUHATHIMH B 0OIIeCTBE
OpaBUJIaMd ¥ HOPMaMH IIOBEIEHUS M CIHOCOOCTBYIOT IIpOLIECCAaM CaMOIIO3HAHMSA, CAMOPA3BUTUS H
COLMAJIN3ALUHU 00YYaOLINXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPAXKAKOT TOTOBHOCTh OOYyYarOIUMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MIO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACUIMPEHUE OIbITA AESITEIbHOCTU HA €€ OCHOBE, B TOM UHUCIE B
4acTu:

1) naTpHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY M HAYy4YHOMY HACIEOMIO,
MOHUMAHMs 3HAUYCHHUS] XWMHYECKOWM HAyKH B JKHU3HH COBPEMEHHOrO O0OIIecTBa, CHOCOOHOCTH BIAJETh
JOCTOBEPHON WH(pOpPMAIUEH O MEePEeIOBhIX JOCTHKCHHUSIX U OTKPBITUSX MHPOBOW M OTCUYCCTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCTpoilcTBE MUpa U OOLIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTAaBICHUS] O COLMAIbHBIX HOpPMax M IpaBUaX MEXJIMYHOCTHBIX OTHOUIEHHM B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOILLECTBEHHO IOJIE3HOM, Yy4€OHO-UCCIIEI0BATENbCKOM, TBOPUECKON U
ApYruX BUAAX AEATENbHOCTH, FOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM AEATENbHOCTH NPHU BbINOJIHEHUH
y4eOHBIX, MTO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUH XUMHYECKHX HKCIEPUMEHTOB, CO3JaHUN y4eOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIM B TPOLIECCE ITOI y4yeOHOU AEATENbHOCTH, TOTOBHOCTH
OLICHHMBATh CBOE IOBEACHHUE M MOCTYNKHM CBOMX TOBAPUIIEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI OCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE M XMMHMUYECKOM pPEaKIUH, COOTBETCTBYIOLIME
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKHM M COCTaBISIOLIME OCHOBY Ul TOHHMMAaHUS CYIIHOCTH Hay4YHOMU
KapTUHBI MUPA, MPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPO/IbI, B3AUMOCBS3SIX YEJIOBEKa
C IPUPOJHOMN CPENIOi, O POJIM XMMHHU B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO03HaBaTeIbHbIE MOTHBBI, HAallPAaBJICHHbIE HA MOJYYeHHE HOBBIX 3HAHUI 1O XUMUH, HEOOXOAUMBIE IS
OOBSICHEHUS] HaOJII0IaeMBIX TPOLIECCOB M SBJICHUI, MO3HABaTENbHOM, MH(OPMALMOHHOW M YHMTATEIbCKOU
KYJIbTYpbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHON PabOTHI C y4eOHBIMHM TEKCTaMH, CIIPAaBOYHOM JINTEPATypoOH,
JOCTYIMHBIMU TEXHUUYECKUMHM CPEJCTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOYYEeHUI0 U T[I03HAHHMIO, JIFOOO3HATENBbHOCTh, T'OTOBHOCTH M  CIHOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOM M  HMCCIEAOBATENbCKOM  JI€ATENbHOCTH, K OCO3HAHHOMY  BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEeM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHNE LIEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha 370POBbII
o0pa3 JKW3HM, OCO3HAHHE IIOCIEACTBUI W HENPUSATHE BPEAHBIX MPHUBBIYEK (YMOTPEOIEHUS] aIKOTOJIA,
HapKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOIOACHHS TPaBUII 0€30MaCHOCTH MPHU OOpalllEeHUH ¢ XUMHUYECKUMHU
BEIIECTBAMHU B OBITY U peaslbHON KU3HU;

5) TpyA0BOTO BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY H3YUYEHHIO NMpodeccuil M TpyAa Pa3IUyHOTO poOja, yBaKEHUE K TPYyAYy H
pe3ylbTaTaM TPYIOBOM JESTEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH M0 XUMUH,
OCO3HAHHBIM BHIOOP HMHIUBUAYAJIHHONH TPAGKTOPUM NPONOJDKEHHS OOpa3oBaHHMs C Y4YETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XHMMHH, OOILIECTBEHHBIX MHTEPECOB U NOTPEOHOCTEH, yCHEIIHOM
npopECCUOHATIBHON JEATEIbBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH aJalTUPOBAaThCi B
npodeCcCHOHATIBHOM Cpefie;

6) 9K0JIOTHYECKOT0 BOCTIUTAHHUS:



9KOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPUpOJe KaK MCTOYHHKY KU3HM Ha 3emie, OCHOBE €&
CYLIECTBOBAHMSI, MOHMMAaHNUE [IEHHOCTH 3J0POBOr0 M 0e30macHoro o0pasa >KU3HH, OTBETCTBEHHOE OTHOLICHHE
K COOCTBEHHOMY (U3HUYECKOMY U TICHUXWYECKOMY 3I0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOJCHUS IPaBHII
0€301MacHOTO MOBEACHUS IPHU PadOTE C BEUISCTBAMH, a TAK)KE B CUTYAIHMSIX, YTPOKAIOMIUX 3/I0POBBIO U KU3HU
JTIIOJICH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, [TOJIy4aeMble MPU U3YUCHUU XUMUH, JIJIS PeLICHUS 3a/1a4, CBA3aHHbBIX C
OKpY’Karolllel MNPUPOJAHOW CpENOM, i TIOBBIIIEHUS YPOBHS JKOJOTMYECKOM KYJIbTYpPbl, OCO3HAHUs
r100abHOTO XapakTepa HSKOJOTHYECKHX MNpodjJeM M MyTed WX peleHHs IOCPEICTBOM METOJOB XHMUH,
OKOJIOTMYCCKOro MBIINUICHUA, YMCHUSA PYKOBOIACTBOBATHCA UM B HO3HaBaTeJIBHOI71, KOMMYHHKaTHBHOfI )41
COLIMAJIBHOM MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrase MCTAIIPCAMCTHBIX PE3YJIbTATOB BBLIACIAIOT 3HAYUMBIC IJISA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA
OOIICHAYYHbIE TOHATUS (3aKOH, TEOpHs, NPHUHIUII, TUIOTe3a, (PaKT, CHUCTEMa, MPOLECC, IKCICPUMEHT H
IPYyToe.), KOTOPble HCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpEAMETax M IMO3BOJISIIOT Ha OCHOBE
3HAHUW U3 DJTUX TNPEIMETOB (POPMHUPOBATH MPEJICTaBICHHE O IEJIOCTHOW HaydyHOM KapTHHE MHpa, H
YHUBEpCcajbHble Y4eOHbIE JIeHCTBUS (IIO3HABATENbHbIE, KOMMYHHKAaTUBHBIE, PETYJIATUBHbBIE), KOTOpbIE
obecnieunBarOT (HOPMHUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIILHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHOM
NEeSATEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIe 1eCTBUS

ba3oBble Jlornueckue aeicTBus:

YMCHUA HCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOr0 MBINUICHUA TPHU OCBOCHUU 3HAHHUH: PAaCKpBIBATL CMBICII
XUMHUYECKUX TMOHATHHA (BBIACNATh HMX XapaKTepHbIE NPU3HAKH, YCTaHABIUBATh B3aUMOCBS3b C JIPYTUMHU
MOHATHUSIMH ), UCIIOJIb30BATh TOHATHUS JIJIs1 OOBSACHEHUS OTAENBHBIX (DAKTOB U SBIEHUH, BEIOUpPATh OCHOBAHUS U
KpUTCPpUN JIA KHaCCHq)HKaHHH XUMHWYCCKUX BCIIECCTB U XUMHUUYCCKUX peammﬁ, YCTaHaBJIMBATb MPUYUHHO-
CIIEICTBEHHBIE CBSI3U MEXJy OOBEKTaMU H3YyU€HHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIE,
JeNyKTUBHBIE, 110 aHAJIOTUH ), IENIaTh BBIBOJIBI U 3aKIIIOUEHUS;

yMEHHE IPUMEHATH B MpoIlecce MO3HAHUS MOHATHS (TIPeIMETHBIE U METANpPEIMETHBIE), CAMBOINYECKUE
(3HaKOBI>I€) MOZCIIN, UCIIOJB3YEMBIC B XUMUH, Hp€06pa3OBI)IBaTI) IOUPOKO NPUMCHACMBIC B XUMHWHN MOACIIbHBIC
MPEJICTaBICHUS] — XUMHUECKUN 3HaK (CMMBOJI 3JIEMEHTa), XMMHU4YecKass Gopmyia U ypaBHEHHE XUMHUYECKOU
peaKiuu — TpU pEHIeHHH Y4eOHO-TO3HABAaTENbHBIX 3a7ad, C y4ETOM DJTHUX MOJEIbHBIX MPECTaBICHUN
BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU H3YyYAaEMBIX OOBEKTOB — XHUMHUECKHUX BEIIECTB U
XUMHUYECCKUX peaKHHﬁ, BBIABIIATH O6HII/I€ 3aKOHOMCEPHOCTHU, MPUIUHHO-CJICACTBCHHLIC CBA3HU U IIPOTUBOPECYHS B
HU3YYaCMBIX ITPOLCCCax U ABJICHHUAX.

basoBble ucciienoBare/ibCKie JeHCTBUA:

YMEHUE UCTIOIb30BATh OCTABICHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA MMO3HAHMS, & TAK)XKE B KAUECTBE
OCHOBBI I (i)OpMI/IpOBaHI/IH THIIOTE3BI IO IMPOBEPKE MPABHUIIBHOCTU BBICKA3bIBACMBIX CY)KI[CHI/II\/'I;

HpI/IO6peTeHI/Ie OIlbITa IO IJIAHUPOBAHHUIO, OpraHu3alii U IMPOBCACHUIO YYCHHUYCCKUX OKCIICPUMCHTOB,
yMEHHE HaOIo/IaTh 3a XOAOM MpOoIlecca, CaMOCTOSATEIHHO MPOrHO3UPOBATh €r0 Pe3yabTaT, (HhOpMyIHpOBAThH
0000IIEeHNsT W BBIBOABI MO pe3yiabTaTaM IMPOBEAEHHOTO OMBITA, WCCIEAOBAaHUS, COCTaBISATH OTYET O
IIpOJIeJIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX BUAOB U (opM
MPEJICTABICHHS], TOIYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJSpHAs JIUTEpaTypa XUMHUYECKOTO
CoJiep’KaHus, CIpaBOYHBbIE MOCOOus, pecypchl MHTepHeTa), KPUTHUYECKH OILIEHHWBATHh MPOTUBOPEUUBYIO HU
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSTh pa3jNdHble METOJbl M 3almpoCchl TMpPU TMOUCKE U OTOOpe HHPOpMAIUH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOMUMBIX JJIsS BBINONHEHUS Yy4YeOHBIX M TO3HABATEIbHBIX 331ad
onpenenéHﬂoro THIIA, HpI/IOGpeTeHI/IG OIlbITa B 06HaCTI/I HNCITOJIB30BaHUA I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHbIX
TEXHOJIOTMH, OBJIAJICHUE KYJbTYPOM AaKTUBHOI'O HCIIOJB30BAHUSI PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMaNbHYIO (OpMy TMpeacTaBieHUs HHPOpMAUUM M WILIIOCTPUPOBATDH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, IpYTUMHU GopMaMu TpapuKu U UX KOMOWHAIMSIMU;



yYMEHHE HCIIONIb30BaTh W aHAJIM3UPOBATh B Ipolecce Y4eOHOM M HCCIIEeNOBATEeNbCKON AEITeIbHOCTU
MH(OPMALIHIO O BIUSHUU MIPOMBIIIJICHHOCTH, CEJIbCKOTO XO35SHCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY KalolIe
MPUPOIAHON CPEIbI.

KoMmmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUA:

YMEHUS 33/1aBaTh BOIPOCH (B X0z Auanora u (WiM) AUCKYCCHUH) IO CYIIECTBY OOCYXIaeMOW TEeMBI,
(bopMyIMpOBaTh CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;

YMEHUsSl TPEACTABIATh IIOJYyYEHHBIE PE3YJIbTAThl I103HABATEIBHOW JI€ATEIBHOCTH B YCTHBIX U
IIUCBMEHHBIX TEKCTax; JeNarTb I[IPE3EHTALUI0 pe3yJbTaTOB BBIIIOJHEHUS XMMHYECKOIO JKCIIEPUMEHTA
(;1rabopaTOpHOTrO OIBITa, Ta00PATOPHOM pabOTHI MO HCCIEIOBAHNIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMEHHUSI y4eOHOro COTPYAHHUYECTBA CO CBEpPCTHUKAMHU B COBMECTHOH IO3HAaBAaTEIbHOU U
UCCIJIEIOBATENBCKOM JIETEIbHOCTH MPU PEIICHUH BO3ZHHUKAIOUIMX MPOo0JIeM Ha OCHOBE yuéTa OOLIUX MHTEPECOB
U COTJIACOBAHMSA MO3ULUH (00CYXIEHHsI, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAUHAIMS COBMECTHBIX
JEMCTBUM, OIPEEIIEHNE KPUTEPUEB 10 OLICHKE KAUe€CTBA BHIIIOJHEHHONW PabOTHI U IpYTHE).

PeryasiTuBHble yHHMBepcaJIbHbIE y4eOHbIE 1eiiCTBHS:

YMEHUE  CaMOCTOSITEbHO  ONPENENATh  LEIM  JEATEeIbHOCTH, IUIAHUPOBATh,  OCYIIECTBIISATH,
KOHTPOJMPOBATb M TPH HEOOXOTUMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIILHOCTh, BBIOMpATh Hambolee
s deKTUBHBIE CHOCOOBI pEHIeHUsT YYEOHBIX M IMO3HABATEIBHBIX 3334, CAMOCTOSTENBHO COCTABIATH HIIU
KOPPEKTUPOBATh MPEJIOKEHHBIN aJrOPUTM JIEUCTBUI MPU BBINOIHEHUU 33JaHUI ¢ YYETOM IMOIYYEHUSI HOBBIX
3HaHUU 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEaKIIUIX, OLIEHUBATh COOTBETCTBHUE MOTYYSHHOT'O pe3ybTaTa
3asBJICHHOM 11€JIM, YMEHHUE UCIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B YCIIOBUM 3aJaHUM.

NPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pPe3yabTaTOB IO OCBOCHHIO O0S3aTEIbHOrO COJEP’KaHUs, YCTAaHOBIEHHOTO
naHHoW (enepanbHON paboueil MporpaMMoM, BBIIEISIOT: OCBOEGHHBIE OOYYarOIIMMHCA Hay4dHbIE 3HaHUS,
YMEHHUS U CTIOCOOBI ACHCTBUH, CrieU(pUUECKUE s TPEAMETHONH 00IacTi «XUMHS», BHIBI JESITEIBHOCTH TI0
MOJTyYCHHIO HOBOTO 3HAHUS, €T0 MHTEPIPETALNH, TPEOOPA30BAHNIO U MPHUMEHEHHUIO B PA3IMYHBIX yUEOHBIX U
HOBBIX CUTYaI[UsX.

K kxoHny oOyueHuss B 8 kuacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)kaTb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:

® PpAaCKpbIBATh CMBICI OCHOBHBIX XHMHYECKMX IOHATHHA: aTOM, MOJEKYJIa, XMUMHYECKUH DJIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAsA), BaJEHTHOCTH,
OTHOCHTEIIbHAsl aTOMHAsi U MOJIEKYJISIpPHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIDHAs Macca,
MaccoBasi 0N XUMHUYECKOTO 3JeMEHTa B COEIMHEHHM, MOJISPHBIM 00BEM, OKCUA, KHCIOTa,
OCHOBaHHUE, COJIb, OJIEKTPOOTPHULIATEIBHOCTb, CTENEHb OKHUCIEHUS, XHMHYECKas Ppeaklus,
KJIacCU(pUKaLlUg peakuuil: peakuMu COENMHEHHUS, DPEAKIMH Ppa3JIoKEHUs, pPEeaKklUM 3aMelleHus,
peakuuu oOMeHa, PK30- U IHAOTEPMUYECKHE pEeaKlUHu, TEIJIOBOM 3(PQeKT peakuuu, sIpo aToMma,
JIEKTPOHHBIN CJIOM aTroma, aToMHas OopOMTalb, pajuyc aToMa, XMUMUYECKas CBs3b, MOJSApHas U
HENoJIsIpHasi KOBaJE€HTHAas CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHWOH, PAacTBOp, MaccoBas IO
BelecTBa (MPOICHTHAs! KOHIIEHTPAITUs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHITHH U NPUMEHSTH 3TU TOHATHUS NPU
OIMCAaHUU BEIIECTB U UX MPEBPAILEHUM;

® CIIOJIb30BaTh XHMMUYECKYK0 CHMBOJHUKY JUIsl COCTaBi€HMs (OpMyn BeleCTB M ypaBHEHUU
XUMHYECKUX PEAKIINI;

® OmpeneniaTh BAJIEHTHOCTb aTOMOB JJIEMEHTOB B OHHAPHBIX COEAMHEHUSX, CTENEHb OKHCICHHS
JJIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAMIEKHOCTh BEUIECTB K OMNPENCIEHHOMY KIaccy
coeMHeHUil mo (opMynaMm, BHJ XMMHUYECKOM CBs3M (KOBAJIEHTHAas M WOHHAs) B HEOPTaHHUYECKUX
COCIMHEHMUSIX;

e packpbiBaTh cMmbich I[lepumoamdeckoro 3akona [[. M. MenneneeBa: JeMOHCTpUPOBATH IMMOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIIEMEHTOB OT UX MOJ0XeHus B [lepuonnueckon
CUCTEME, 3aKOHOB COXPAHEHHUS MacChl BELIECTB, MOCTOSHCTBA COCTABAa, ATOMHO--MOJEKYJISIPHOTO
y4eHus, 3aKoHa ABOrajpo;



ONUCBIBaTh M XapaKkTepu3oBaTb TaOnuMuHyro @opMmy Ilepuoandeckoil CcHCTEMBI XUMHUYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATUS «TJaBHasg noArpynna (A-rpynma)» u «nobounas noarpynna (b-
TpyIa)», Manble U OOJbIINE MEePHOMbI, COOTHOCUTh 00O3HAYCHHS, KOTOPhIE MMEIOTCS B TaOJIHIle
«Ilepuonnyeckas cucrema xumudeckux oanemeHtoB JI. WM. MengeneeBay ¢  UYUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsi siipa, oOIiee Yucio
3JIEKTPOHOB U paclpeesIeHUe UX MO IEKTPOHHBIM CIIOSM);

KJ1accu(UIUpPOBaTh XUMUYECKUE 3JIEMEHThl, HEOPraHUYECKUE BELIECTBA, XUMHUYECKHE peakuuu (o
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY YD PEKTY);

XapakTepu3oBaTh (ONUCHIBATh) OOIIME XUMHUYECKHUE CBOICTBA BELIECTB PA3JIMYHBIX KIIACCOB,
MOJTBEPXK/Iasi ONMHCAHUE MPUMEPAMH MOJICKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XWMHYECKUX
peaKIuii;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa, BO3MOXHOCTH
IIPOTEKaHUs XMMUYECKUX MPEBPAICHUI B pa3IMYHbIX YCIOBHUSAX;

BBIUUCIIATh OTHOCUTEIIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOI0 3JIeMEHTa MO (opMylie COEIUHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;

MPUMEHSITh OCHOBHBIC OIEpAllMd MBICIUTEIBHON AEATEIIbHOCTH — aHalW3 M CHUHTE3, CPaBHEHHE,
00001IeHNEe, CUCTEeMAaTH3AIHIO0, KIACCU()UKALUIO, BBISIBICHUE TPUYUHHO--CIICJACTBEHHBIX CBSA3CH —
JUISL U3YYEHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHiA, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHMS —
Ha0JI0IeHNe, U3MEPEHNE, MO/IETIMPOBAHUE, SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIN);

ClIeZIoBaTh MpaBHJIaM 10JIb30BAaHUSI XUMHUECKON OCYI0H U JIaOOpaTOpHBIM 000PYAOBaHUEM, a TAKKE
IpaBUjIaM oOpallleHUs] C BEIIECTBAMU B COOTBETCTBMM C WHCTPYKIMSIMU I10 BBIIOJHEHUIO
71a00paTOPHBIX XWMHUYECKHUX OINBITOB TI0 TIONYYEHUIO M COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(BomOopoa M KUCJIOpOJA), INPUTOTOBJICHHUIO PACTBOPOB C OIpeneIEHHOW MaccoBOM aosei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATb M IMPOBOAUTH XUMHUYECKHE OKCHEPUMEHTHI IO
pacro3HaBaHHUIO PaCTBOPOB ILIEJIOUEH U KUCIOT ¢ TIOMOIIBI0 HHIUKATOPOB (J1akMyc, GeHondranenH,
METHJIOPAHXK U JIpyTHUe).

K xonHumy oOyueHus B 9 KJjacce mpeaMeTHbIE Pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUH: XUMUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJia, UOH,
KaTHUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJIEHTHOCTh, JIEKTPOOTPULIATEIBHOCTD,
CTETIeHb OKUCJICHMSI, XMMHUECKas Peakiusi, XUMUYecKasl CBs3b, TEIIOBOW 3((EKT peakiuu, Mob,
MOJISIDHBIA  00BEM, PACTBOP, DJIEKTPOJUTHI, HEIICKTPOJUTHI, DIEKTPOJUTUYECKAS JTUCCOLUALINS,
peaki MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTumble M HeoOpaTUMBbIE
peaKIy, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKI[UU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTh, XHMHYECKas CBsS3b (KOBaJleHTHas, WOHHas,
MeTaJUTHYecKas), KpUCTALTNYECKas peméTka, KOPPO3usi METAUIOB, CIUIaBBbI, CKOPOCTh XUMHYECKOU
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMYECKHX TMOHSATUM M NPUMEHSTH 3TU MOHATUS MpU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHU;

WCIOJIb30BaTh XHMUYECKYI) CHMBOJHKY JUIsI COCTaBlIeHHs (OpMYyN BEIIECTB W ypaBHEHUI
XUMHYECKUX PEAKIINI;

ONPEENATh BAJIGHTHOCTh U CTETIEHb OKUCIECHUSI XUMUYECKHUX JIEMEHTOB B COCMHEHUSIX PA3JIMYHOTO
COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIWHEHUN 1o ¢opMyrnaMm, BHUI
XUMHUYECKOH CBsI3U (KOBaJIGHTHAs, HOHHAS, METANTNYEeCcKas) B HEOPTaHUUECKUX COSAMHEHUSX, 3aps]
MOHA 10 XUMUYECKOH opMyIie, XxapaKTep Cpebl B BOJHBIX pacTBOpaX HEOPTaHUYECKUX COSTMHEHUH,
THUI KPUCTATNYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuonnueckoro 3akona J[. WM. MengeneeBa W JEMOHCTPUPOBATH €ro
MMOHMMAaHUE: OIMCHIBaTh M XapaKTepu3oBaTh TabmuuHylo ¢opmy [lepuoandeckoil CHUCTEMBI
XUMHYECKHUX OJJIEMEHTOB: pa3inuaTh MOHITHS «TJaBHasg moarpymnmna (A-rpymma)» U «mobodyHas



noarpynma (b-rpymnma)», Maneie U O0JbIINE MTEPUOIBI, COOTHOCHTh 0003HAUYCHHSI, KOTOPHIC UMEIOTCS
B IEpPHOAMYECKOW Tabiuie, ¢ YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHUMHYECKUX
3JIEMEHTOB (COCTaB M 3apsj A1pa, oOlIee YMCIO IEKTPOHOB U paclpesieeHue UX M0 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB DJIEMEHTOB M MX COCIUHEHUH B
npejenax MaJbIX IEPUOOB U TIaBHBIX HOATPYII ¢ YYETOM CTPOSHHS UX aTOMOB;

KJ1accu(UIUpPOBaTh XUMUYECKUE 3JIEMEHThl, HEOPraHUYECKUE BELIECTBA, XUMHUYECKHE peakuuu (o
YUCIy M COCTaBy Y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3(Q(eKTy, IO H3MEHEHHIO
CTEINEHEH OKUCIIEHUS] XUMUUYECKUX HJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICIU(PHUECKUE XUMHUUECKUE CBOMCTBA POCTHIX U CIOKHBIX
BEIIECTB, MOATBEpXkJas ONMCAHUE NpPUMEpaMH  MOJEKYJISPHbIX W HOHHBIX  YpaBHEHHIi
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

COCTABIISATh YPAaBHEHHS AJICKTPOJIUTUYECKON IMCCOLMAIMKM KUCIOT, INENOYed W Coyied, MOJHBbIE U
COKpaIlEHHBIE YpAaBHEHHs pPEaKUWHd HMOHHOTO OOMEHA, YPaBHEHHUS PEaKIHid, MOATBEP>KAAIONINX
CYIIECTBOBAHHNE T€HETHUECKON CBSI3U MEKIY BEIIECTBAMH PA3IMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEICTBOM COCTAaBIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMT;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOXKHOCTH IPOTEKAHMS
XUMHUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIDHYIO M MOJIAPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOI0 3JIeMEHTa MO (opMylie COEIUHEHHs, MAacCOBYIO JOJI0O BEIIeCTBA B PacTBOpE,
IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOH peaKInu;

coOJII0IaTh TpaBUIIA MOJIb30BAHUS XUMHUECKOW MOCYA0H U 1a00paTOpPHBIM 000PYAOBAaHUEM, a TAKXKe
npaBujga oOOpamieHuss ¢ BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKLIUSMH TI0 BBITOJHEHHIO
71a00paTOPHBIX XMMUYECKHX OIBITOB 110 TOJTYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa
U YTJIEKUCIIOTO rasa);

MIPOBOJIUTH PEAKLUH, MOATBEPKAAIOIINE Ka4eCTBEHHBIN COCTaB PAa3IMYHbIX BELIECTB: paclo3HaBaTh
OTBITHBIM MYTEM XJIOpUJI-, OpOMUI-, HOAUI-, KapOoHaT-, hocdar-, cunukar-, cyabdar-, THAPOKCHI-
MOHBI, KATHOHBI aMMOHHUSI ¥ MOHBI M3YYEHHBIX METaJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPTaHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEpAIlMd MBICIUTEIBHON JEATEIIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE,
0000IIIeHNE, CHUCTEeMAaTU3aIUI0, BBIIBICHUE MPUYMHHO-CICICTBEHHBIX CBS3eH — IS W3yYCHHS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHiA, €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOIOICHUE,
U3MEpEeHue, MOJICITMPOBAHUE, IKCIIEPUMEHT (peaJIbHbI U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

n/n

HaumenoBanue pa3jaeiioB
U TeM NPOrpamMMmbl

Bcero

KoauuecTBO 4acoB

KoHnTpobH
ble padoThbI

IIpakTuyec
KHe padoThl

JyekTpoHHbIEe (U (POBBIE) 00pa3oBaTeIbHbIE
pecypcsl

Paznen 1. HepBOHa‘laJILHLIe XUMHNYECCKHUEC TTIOHATUSA

11

1.2

XuMHUs — Ba)kHas 00J1aCTh €CTECTBO3HAHUSA U
HpaKTH‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKA

BGIHGCTBa U XUMHUYCCKUC PCAKIIUN

Hroro no pasneny

15

20

2
No1,No2.
Mpnémbl

obpalleHun ¢
nabopaTtopH
bIM
obopynoBaH
nem u
HabnaeHue
3a ropsuwen
CBEYOil.
Ne3.
Mpu3HaKku
XMMUYECKUX
peakuumn.

bubmuoreka LIOK https://m.edsoo.ru/7f41837¢

bubnuoteka [{OK https://m.edsoo.ru/7f41837¢

Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB

2.1

Boznyx. Kucnopon. [Tonsitue 06 okcugax

6

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢

2.2

2.3

Bonopoa. Ilonstue o kuciorax u consix

Bona. PactBopsl. [Tonsitne 06 ocHOBaHUSAX

1

Ned. Anamus
MOYBEI 1
BOJIBI.

1
Ne5.
MpurotosBneH
ne pacteopa

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c



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

caxapa c
3a/1aHHOM
MaccoBoOW

ponen
pacTBOPEHHO
ro BeL,ecTsa.

24 OCHOBHEBIE KJIaCChl HEOPTaHMYECKUX
' COEIMHEHUIT

11

1
Ne6.CBoiicTBa
KMcnor,
OCHOBaHUN,
OKCMA0B U
conen. No7.
PeweHune
3KCNepUMEHT
aNbHbIX
3a4au.

bubmuoreka L{OK https://m.edsoo.ru/7f41837¢

Hroro no pazneny

30

Paznen 3. llepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[, U. MenaeseeBa. CTpoenne aToMoB. XUMHYECKasl CBA3b.

OKHCIANTEIbHO-BOCCTAHOBUTEIbHBIE pe€aKIuu

[Tepnoanueckuii 3axoH u [lepnoanueckas

3.1 cucTeMa XUMMU4eckux snementoB /1. U. 7 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
X .0 -
3.2 VIMITICCIAs CBASE. LKHCIITEILHO 8 bubnmoreka [{OK https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTENIbHBIE PEAKIIUU
Wtoro no pazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubnmoreka [{OK https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
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9 KJIACC

Ne HauMeHoBaHue pa3aesioB U TeM NPOrPAMMBbI KoaunvecTBO yacon DyekTpoHHbIE (LM (poBBIE) 00pa3oBaTeIbHbIE
n/ Bcero Kontpoasn IpakTnyeck pecypcebl
I ble padoThI ue padoThl
Paznen 1. BemecTBO 1 XUMHYeCKHeE PeaKkIuu
I1 0 i
1.1 OPTOPEHHE M YITIYWICHHE SHAHUIL OCHOBHBIX 5 1 Bbubmunoreka I{OK https://m.edsoo.ru/7f41a636
pas3zmesnoB Kypca 8 Kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PeaKLIni 4 bubnunoreka 1{OK https://m.edsoo.ru/7f41a636
C) . X
1.3 JICKTPOTHIMNCCKAT THCCOIMATINA. AMMITecidte 8 1 1 Bbu6nuoreka LIOK https://m.edsoo.ru/7f41a636
peakuu B pacTBOpax
Wroro no pazneny 17
Paszpnen 2. HeMeTanibl 4 MX cOeIMHEHUSI
VIIA-
2.1 OOwast XapaKTepHCTHKA XUMIHECKHX HICMCHTOR 4 1 bubnunoreka 1{OK https://m.edsoo.ru/7f41a636
rpynmsl. ['anorenst
2.2 Obmas XapaKTepP{CTHKa XUMIHCCKHX demenTon VIA- 6 bubmuoteka L{OK https://m.edsoo.ru/7f41a636
rpynmnsl. Cepa u €€ coeTuHEeHNs
06 VA-
2.3 THa% RAPAICTEPHOTITRG KUMUHOUIKHX SIEMEHTOB 7 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
rpynmsl. A30T, pochop U UX COeqUHEHUS
0 IVA-
2.4 Obutas xapaxTepuetitia NIMITICCIIT STIENCHTOB 8 1 2 Bu6nmorexa LIOK https://m.edsoo.ru/7f41a636
Tpynmel. YTIIEpoa U KPEMHHH U MX COSTUHEHUS
HWroro 1o pasaeny 25
Paszpnen 3. Merasuibl 4 MX COeIMHEHUSI
3.1 OO011e cBOIMCTBA METAJIIOB 4 Bbubamnoreka IIOK https://m.edsoo.ru/7f41a636
3.2 Baxxueiime MeTaibl 1 UX COEUHEHNS 16 1 2 Bbubamnoreka IIOK https://m.edsoo.ru/7f41a636
Hroro no paznemy 20
Paznen 4. Xumus 1 okpy:kaomias cpeaa
4.1 BerectBa 1 MaTepHabl B )KU3HU YeIOBEKA 3 bubnunoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpemst 3 Bbubnunoreka I{OK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne Tema ypoka Kosaun4yecTBo 4acoB Hara JIeKTPOHHBbIE MU(PPOBHIE
n/m Bcero  Konrtpoubnbie  IIpakTmyeckue = H3Y'UCHHS 00pasoBaTe/IbHbIE PeCypPChI
padoThI padoThI /3
[Ipeamer xumun. Poap XumMuu B KU3HU bubmmorexa LIOK
https://m.edsoo.ru/ff0d210c
1 yesioBeka. Teia u BelecTna 1
8 1, ctp.6-11, Bompocs! 1-4
ctp.12, x/3.
bubnuoreka [{OK
5 [ToHsATHE O METOIAX O3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d227e
8 2-3, crp.12-19, Bompocsr 1-
2 ctp.15, x/3.
[IpaxTuueckas padora Ne 1 «IIpaBusa paboTsl B bubnuorexa [IOK
3 1abopaTOpHH U MPUEMBI OOpAIEHHS C 1 https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAHUEM IToBTopuTH § 1-3,
XUMHUYECKHE 3HAKU
UYuctele BemiecTBa U cMecu. CriocoOsl bubmmorexa LIOK
4 paseneri cyecei 1 https://m.edsoo.ru/ff0d26ca
§ 4, ctp.24-28, Bonpock! 1-4
cTp.28, x/3.
5 [IpakTnueckas padorta Ne 2 «Paznenenue cmeceit 1 bubmmnoreka HOK
(Ha mpuMepe OYMCTKH MTOBAPEHHOM COJN)» https://m.edsoo.ru/ff0d28c8
but6mmorexa [IOK
6 ATOMEL H MOIICKYTEI L https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubmmoreka [JOK
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB. 1 bubmuorexa [IOK

Xumudaeckas hopmysa. BaareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2a6c
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XUMHNYCCKHUX I3JICMCHTOB

1 OrHocutenpHas aroMHas Macca. OTHOCHTEIbHAS bubnuoteka [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTO DJIeMEHTa B bu6nunorexa LIOK
COeIMHEHNH https://m.edsoo.ru/ff0d350c
bubnunoreka LIOK
. .M
13 KommuectBo BemectBa. Moub. Moisipaas Mmacca https://m.edsoo.ru/f0d5230
14 dOu3ndecKkue U XUMUYCCKHEC SIBIICHUS. bubnunoreka LIOK
Xumudeckasl peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciaoBUS MPOTEKAHUS XUMHUYECKHUX bubnnorexa [JOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruncieHus KoaudecTBa, MacChl BEIIECTBA MO bubnunoreka LIOK
YPaBHEHUSAM XUMUYECKUX PEaKIUN https://m.edsoo.ru/ff0d5708
18 Kiaccudukanmss XuMHUUECKUX peaKIiid bubnuoreka [{OK
(coemuHeHus, pa3IoKeHHs, 3aMelIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIN-DHIUKIIOIECANCT. bubmmnoreka HOK
O06o011ieHne 1 cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Bemiectsa u bubmmnoreka HOK
XUMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 Kncﬂ};xo AJIEMEHT M MPOCTOE Beﬂy:CTBO bubmmorexa [TOK
Hopont " p - ’ https://m.edsoo.ru/ff0d448e
O30H
duznueckre 1 XMMUYECKHE CBOMCTBA
22 KHCIopo/ia (peakinu OKUCIICHHUSI, TOPEHHE) bubmmorexa [IOK
poAa tpeatdl » TP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
93 Crioco0bI TOTy4eHHsT KHCIIOpoia B TabopaTopuu bubnuotexa [JOK
U IIPOMBILUIEHHOCTH. [IpuMeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoi 3¢ PeKkT XMMUIECKON pPEeaKInH,
b peait bubmuorexa [{OK
24 TIOHSATHE O TEPMOXHUMHYECKOM YPaBHEHHUH, IK30-

N DOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TomnmuBo (He(Th, yroiab U MeTaH). 3arpsi3HeHUE

bubnunoreka LIOK

25
BO3/IyXa, CIIOCOOBI €r0 MPEIOTBPALCHUS https://m.edsoo.ru/ff0d4c4a
IT € §] Ne3 eMe
) HpaKan CKast pa60Ta 10 TEM Bu6morexa LIOK
« OJIY‘-If)HI/Ie 1 coOMpaHHe KUCIOPOia, H3yuyeHUe https://m.edsoo.ru/ffod4ae?
€ro CBOMCTBY»
97 Bonopoa — »anemMeHT U npocToe BeIiecTBO. bu6nmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 dusnuecKkre 1 XMMUYECKHE CBOMCTBA BOJAOPO/IA. bubmmoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 n bubnunoreka LIOK
OIUITHE O KHCTOTAX 1 COMLIX https://m.eds00.ru/ff0d50d2
30 C 6 6 bubnunoreka LIOK
ocoObl TOMyYEHHs BOJIOpOAa B Jaboparopuu https://m.edsoo.ru/f0d4ddo
IIpa eckas padota Ne 4 o Teme
31 g v n ¢ o ; ) cT> Ic\)/I a, U3y4eHue buGnuorexa [IOK
« OHy‘If)HI/Ie 1 coOMpaHue BOIOPOAa, U3y4 https://m.edsoo.ru/ff0d4f42
€ro CBOMCTB»
. . bubmuoreka [IOK
32 Mounsipabiii 00BEM razoB. 3akoH ABOrajpo https://m.edsoo.ru/ff0d542e
B clie 00BEMa, KOJIMYECTBA BEIECTBA
33 o 0 G0 mrssECTHOMS IJ:CI)/I qI/I‘-IZiTBB I;Ie ecTBa bubmorexa HOK
rasano ?ro H3BECTHOMY KO y Bt https://m.edsoo.ru/ff0d55a0
WIH 00bEMY
B 0Bé a30B M0 YPaBHECHUIO
" BIYHCIIEHNS 00BEMOB Ia30B 6n "yp BHEHU Bu6morexa LIOK
pealti Hi‘ OCHOBE SAKOHA ODBEMHBIX https://m.edso00.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 o . bubmuoreka [{OK
W3UYECKHE U XUMHUYECKHE CBOMCTBA BOIBI httos://m.edsoo.ru/ff0d587a
. bubmuoreka [{OK
36 CoctaB ocHoBanwuii. [ToHsITHE 00 HHIUKATOpPAX httos://m.edsoo.ru/ff0d50e2
B ens. Hacerme e
- 0J1a KaK paCTBOPHUTEIIb ! 1\;;1;10 01;1:;[1 (1;1 ) Bu6morexa LIOK
HEHACLICHHbIC PACTBOPBL. Ao https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
38 [TpakTuyeckas pabora Ne 5 o Teme bubmuotexa [JOK

«IIpuroroBiieHrE PaCTBOPOB C OMPEACIEHHOMN

https://m.edsoo.ru/ff0d5eba
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MacCOBOM J0JI€H PACTBOPEHHOIO BEILIECTBAY

39 Kontponbnas padota Ne2 o reme «Kucmopo. bubmuoreka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCcTaB, KjlacCUpUKaIU, bu6nunorexa LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 ITonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHus: coCTaB, KJIacCH(pUKAIIHS, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHnne u XMMHUYECKHUE CBOMCTBA OCHOBAHUI bubmmorexa [IOK

ya https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kimaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnne u XMMHUYECKHE CBOHCTBA KMCIIOT bubmmorexa [JOK

i https://m.edsoo.ru/ff0dfee2

46 Counu (cpeqHue): HOMEHKIIATYpa, CIIOCOOBI bubmmorexa [JOK
MOJIyYEeHUS, XUMUUECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIC bubmorexa HOK

P g . https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI

48 I'eneTnueckas CBsI3b MEXKIYy Ki1acCaMHu bubnnorexa [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

bu6nmorexa LIOK

49 06006 i

ODHICHHE 1 CHCTEMATHSAMITT SHAHIH https://m.edsoo.ru/00ad9ch2

50 KonrtponsHas padora Ne3 o reme "OCHOBHBIE bubmuoreka [JOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[TepBBIe MOMBITKY KIACCH(PUKAITTNA XUMAICCKUX

51 a7eMeHTOB. [loHsATHE O TpyIMmax CXOIHBIX bubmorexa [JOK

’ 124 A https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
Ilepunoanueckuii 3akoH u [leproamyeckas
52 cnfTeMa XUMHYECKHUX SHCMGI}:TO;I A" bubmorexa OK
Y https://m.edsoo.ru/00ada52c
Menpgeneena
53 [lepuoapl, rpynmbl, MOATPYIIIbI bubnmoreka [JOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ada52c¢

54

Crpoenne atoMoB. CocTaB aTOMHBIX SJIEP.

bubnunoreka LIOK

M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
95 snemeHToB llepuoanueckoit cucremsr J. U bubmmorexa [JOK
PHOA o https://m.edsoo.ru/00ada6bc
Menpeneena
XapaKTepUCTUKA XMMHUECKOTO 3JIEMEHTA I10 €T
56 nojoxkeHuto B [leprogunueckoii cucreme /1. U bubmmorexa [IOK
proA o https://m.edsoo.ru/00adag824
Menpeneena
3uauenue [leproanueckoro 3aKkoHa s
57 a3BUTHS Ha pH If npakTuku. J1. li[/[eH eJIeeB bubmorexa HOK
p L YK p e A https://m.edsoo.ru/00ada96e
— yuéHbIH, MeJaror 1 rpaxIaHuH
DNEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX bubmmorexa [JOK
58
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
"
59 ONHAT XHMIHACCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XUMHYECKasa CBIA3b bubmiorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBasienTHas HENMOIApHAS XUMUYECKAs CBA3b bubnmorexa IOK
p https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
62
Crenens okucnenus https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE DEAKIINU bubnnorexa [JOK
peart https://m.edsoo.ru/00adb076
64 OKHUCINTENN U BOCCTAHOBUTEIN bubnnorexa [JOK
https://m.edsoo0.ru/00adb076
65 Konrtponsnas padora Ne4 o reme «CtpoeHue bubmuoreka [IOK
aToMa. XuUMHUYECKas CBAI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O600111eHNE U bub6muorexa [IOK
cucTeMaTH3anus 3HaHUU https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eH1E 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch?
68 PesepBHelit ypok. O6001ICHNHE 1 bubnmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

cUCTeEMaTH3alusd 3HaAaHUU

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne Tema ypoka KonnyectBo yacos Hara DJIeKTpOHHbIe U (POBbIE
n/m Bcero  Kontpoabubie  IIpakTuyeckue = H3Yy'UCHHUS o0pasoBaTe/ibHbIe PeCypChI
padoThI padoThI
[Iepnonnueckuit 3akoH. Ilepuonnueckas
1 crucTemMa XUMMu4deckux anemMeHToB 1. U 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59
Menneneena

9 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubnmnoreka HOK
XUMUYECKHX AIEMEHTOB IIEPBBIX TPEX IEPUOIOB https://m.edsoo.ru/00adb6b6

3 Knaccudukanus u HoMeHKIIaTypa 1 bubnunoreka LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMu4uecKo# CBS3U U THIIBI 1 bubnnorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme «IloBTopenue

) U yriayOJeHue 3HaHU OCHOBHBIX Pa3JiesioB 1 1
Kypca 8 Kiacca»

5 Knaccudukanus XuMu4eckux peakuui no 1 bubmuoteka [IOK
pa3iIMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbchb0
[ToHsATHE O CKOPOCTH XMMHUYECKON pPEAKIUU.

7 [ToHATHE O TOMOTEHHBIX U T€TEPOTrE€HHBIX 1 brbmmorexa [TOK

p https://m.edsoo.ru/00adbe9a
peakumsx
[TonsaTne o xumMu4eckom paBHOBecHH. DaKTOPHI,
8 BITUSIIOIINE HA CKOPOCTh XMMHYECKOW pEaKIuy 1 1 bubmorexa LOK
p p https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUYECKOTO PaBHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH 1 bubmmorexa [JOK
peakt https://m.edsoo.ru/00adcade
Teopus SAEKTPOIUTUUECKON JTUCCOTIHAITIH. bubnunorexa LIOK

10 1
CwiibHBIC U CITa0bIe DJIEKTPOTUTHI https://m.edsoo.ru/00adcd68

bu6nunoreka LIOK

11 Honnble ypaBHEHUS peaKknid 1

P peartt https://m.edsoo.ru/00add448

12 XUMHYECKHE CBOMCTBA KHCIIOT U OCHOBAHHM B 1 bubnunoreka LIOK

CBETE MPEACTABICHUHN 00 JIEKTPOTUTHICCKOM

https://m.edso0.ru/00add5d8
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IUCCOLIMAIN

XMUMHYECKHE CBOMCTBA COJIEH B CBETE

13 MIPEACTABICHUH 00 AIEKTPOTUTHUECKON bubmorexa LIOK
peA P https://m.edsoo.ru/00add8b2
JUCCOLIMAIIUT
14 [TonsiTue 0 ruapoOIU3E COoeH buromorexa LIOK
P https://m.edsoo.ru/00add9d4
bu6nunoreka LIOK
15 0606 i
ODIICHHE H CHCTEMATHSAIIA SHAHMIH https://m.edsoo.ru/00addd12
[TpakTrueckas pabota Ne 1. «Pemenue bubmmoreka [JOK
16
SKCIIEPUMEHTAIbHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTpoabHnas padora Ne2 o teme
17 «INEKTPOIUTUYECKAS TUCCOIUALIUS bubmmorexa LIOK
P A HHAtL https://m.edsoo.ru/00addecO
XVWMUYECKUE PEAKIIMH B PACTBOPAX)
18 OO01mas XxapakTeprCcTHKa raJIOr€HOB. bubnnorexa [JOK
XHUMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHasi KUCJIOTa, XUMUUECKHE bubnunoreka LIOK
CBOMCTBA, ITOJIy4YE€HHUE, IPUMEHEHHUE https://m.edsoo.ru/00ade104
[IpakTuueckas padbora Ne 2 o teme
20 «IlomydeHnne COITHOM KUCTOTHI, U3YYCHHE €€ brbmmorexa LTOK
N v > YA https://m.edsoo.ru/00ade348
CBOICTB»
Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUAX
21 €aKIIii, €CITM OJIMH U3 PEareHTOB JIaH B bubmmorexa LIOK
DCAKHHH, A p A https://m.edsoo.ru/00ade488
M30bITKE
99 OO0mmas xapaktepucTrka 31eMeHToB VIA- bubmmoreka [JOK
TpYyNIbI https://m.edsoo.ru/00ade64a
ATNI0TpOTTHBIE MOU(DUKAITUN CEPHI.
23 Haxo>1<p €Hue ce Ijl1 I/I(i)eé C(I)le I/IHe}:—II/Iﬁ B IIPUPOJIE bubnmorera LOK
a p . A pHposAe. https://m.edsoo.ru/00ade64a
XYMUYECKUE CBOWCTBA CEPhI
24 CepoBoaopos, cTpoeHue, pu3ndeckue u bubnuotexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcunst cepbl. CepHas KHCIOTa, GU3HUECKUE U bubnmoreka [JOK

XUMHUYCCKUEC CBOﬁCTBa, IIPUMCHCHHUEC

https://m.edso0.ru/00adea28
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XVMUYECKUE peakliny, JIexKallue B OCHOBE
MPOMBINIJICHHOTO CII0C00a MOIYYEeHUS CePHOI

but6mmoreka [IOK

26
KHMCJIOTBl. XMMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KarOILIEH Cpe/ibl COEAUHEHUSIMU CEPbI
97 Brlunciienrie MaccoBOM 1014 BbIXOAa MPOYKTa bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTuka 3J1eMeHToB VA-
28 rpynisl. A30T, paclipoCTpaHEeHUE B IIPUPOIE buGnnorexa [IOK
Py ’ - PACHIpoctp N PHPOAE, https://m.edsoo.ru/00adeea6
buznyeckue 1 XuMUYeCKre CBOMCTBA
29 AMMHaK, ero GuU3nIecKue 1 XUMHYECKHE Bbu6moreka [JOK
CBOICTBA, MTOJIYYCHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
30 [Ipaktuyeckas padora Ne 3 mo Teme bubanoreka [JOK
«IlonydyeHne amMmmuaka, U3y4eHue €ro CBOMCTB) https://m.eds00.ru/00adf180
31 A30OTHAas KUCOTA, €€ (PU3NUecKre U XUMUYECKUE bubmmoreka [JOK
CBOIICTBa https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B
32 KaueCcTBE MHUHEPATLHBIX YA0OpEHUH. bubmuoreka [JOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOIIEH Cpeabl https://m.edsoo.ru/00adf518
COEIMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V) u pochopnas
33 KHCIIOTa, GU3NIECKHE M XUMHYECKHIE CBOMCTBA bubmmorexa LIOK
’ ’ https://m.eds00.ru/00adf68a
MOJTyYCHHUE
Hcnonb3oBanue hocdaToB B KauecTBe
34 MUHEPATBHBIX yI0OpEeHH. 3arps3HeHne bubmmorexa [IOK
P . yAo0op - 2arp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubnuotexa [JOK
¢du3nUecKrue 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupasl yriiepona, nx Gpusnueckre
YTIEP . b bubnuotexa [JOK
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHICCKUE
https://m.edsoo.ru/00adfebe
npo0JIeMBbI, CBsI3aHHBIC C OKCcUaoM yriepona (1V)
N bubmuoreka [IOK
37 VYroapHas KucioTa u e€ coau 1

https://m.edsoo0.ru/00ae006¢c
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[Ipaktruueckas padota Ne 4 mo teme "llonyduenue

38 JIEKUCIIOro rasa. KauecTBeHHas peakius Ha bubmmorexa TTOK
yr " ' peartt https://m.edsoo.ru/00ae027e
KapOOHAT-HOH

39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubmmoreka [JOK
BEILIECTBAX KaK O COCAMHEHUSIX YIiIepo/ia https://m.edsoo.ru/00ae054¢e

40 Kpemuuii 1 ero coeqnHeHUs buGnuorexa [IOK

P o https://m.edso00.ru/00ae080a
[Tpaktudeckas padora Ne 5. Pemenue
41 3KCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME buGnnorexa [IOK
P o https://m.edso0.ru/00ae0bf2
«Baxuelinire HemeTaUIbl ¥ UX COSIUHEHUS

42 KonTposabnas padora Ne3 no teme «BaxHeilne Bbu6mmoteka [JOK
HEMeETaJLIbl ¥ UX COSIUHEHUS https://m.edsoo0.ru/00ae0el8
OO01mas xapakKTepruCcTUKa XUMHYECKUX DJIEMEHTOB

43 — MeTaJljIoB. MeTtaiinueckas CBsI3b U bubnuoreka [{OK
METaJUIMYECKasi KPUCTAIUIMYECKAs PEeIIETKA. https://m.edsoo.ru/00ae103e
dusnyeckue cBOUCTBA METAJIOB
XHUMHUYECKHEe CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI Bubmiorexa IOK

p P p https://m.edsoo.ru/00ae1156
METAJUIOB
O6mmue criocoOb! moayyeHus: MeTauioB. CIaBbl.

45 Bopruncnenus no ypaBHEHUSAM XUMHUYECKUX bubmmnoreka HOK
peaxLtii, €CIIM OJMH U3 PEareHTOB COIEPIKUT https://m.edsoo.ru/00ae1156
npuMecu

46 IToHsaTHE 0 KOPPO3UU METAILIOB bubmmorexa TIOK

pP https://m.edsoo.ru/00ael1278
bubnmnorexa LIOK

47 €JIOYHBIE METAIIbI
i https://m.edsoo.ru/00ael14b2

48 OKCUOBI U TUIPOKCUIIBI HATPUSA U KU Bubmorexa OK

8 AP A p https://m.edsoo.ru/00ael14b2
[IlenoyHO3EMENBHBIE METAIIIBI — KaJIbLUI U Bbubmuotexa [JOK

49 .

Maruum https://m.edsoo.ru/00ael5e8
. Bubnuoreka IIOK
50 BakHeiime coequHeHNs KalbIUs nosmoteka I

https://m.edso0.ru/00ae15e8
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51

O00011eHre U cUCTEMaTU3ALNS 3HAHUI

52 JKécTtkocTh BOJIBI M CLIOCOOBI €€ YCTPaHECHHS bubmmorexa [JOK
https://m.eds00.ru/00ae1886
53 [TpakTrueckas pabota Ne 6 mo reme "KéctkocTh bubmmoreka [JOK
BO/JIbI M1 METOJIbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmmoreka [JOK
>4 AdroMuil https://m.edSO(I)_.[ru/Oanlc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCUIA buGnuorexa [IOK
https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
= Keieso https://m.edsocL).IrUIOanldBG
57 Oxkcupl, THAPOKCU B U coyn xkene3a (1) u bubnunoreka LIOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUH
[Ipaktuueckas pabora Ne 7. Pemenue
59 IKCIIEPUMEHTAILHBIX 33724 110 TEME bubmmorexa [IOK
«BakHeHIe MEeTaIbl U UX COSIMHEHUS hitps://m.edsoo../00ae3de8
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
60 peaxkui, eCiI OJUH U3 PEarcHTOB J1aH B bubmuoteka [IOK
U30BITKE WU CO/IEPIKUT NMpUMecH. Brrancienus https://m.edsoo.ru/00ae1750
MacCCOBOH JIOJTM BBIXOJIA MPOJTYKTA PEaKIIHH
61 O06o0meHre U cucTeMaTU3aIus 3HaHUH
62 KonTponsnas padora Ne4 no teme «BaxHeilmne 1
METAJLIBI U MX COCTUHEHUS
63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOMN KU3HU bubmmoreka [JOK
YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl Bubmmorexa [IOK
https://m.edso0.ru/00ae4270
65 Ponp Xx¥MHUM B pELIEHUH YKOJIOTUYECKHUX bu6muoreka [JOK
npobiieM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6o0mIeHNE U K?;:fiz';zz(:fa bubmuotexa [JOK

CUCTEMAaTH3al U 3HAaHUN

3agaHnda B

https://m.edso0.ru/00ae0d0a
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TeTpagn

67 PesepBublit ypok. O6o0mIeHNE U 1 bu6muotexa [JOK
CUCTEMAaTH3aIHA 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O0o0mieHne 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9cbh?
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ O.C.I'abpuensn, U.I'. Octpoymos, C.A. Cnagkos
Mockga «IIpocsemenue» 2024
» Xumus, 9 kimace/ ,Kysnernosa H.E., TutoBa .M., 'apa H.H. Axuroneproe

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






