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MHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs COCTaBJICHA HA OCHOBE
TpeOOBaHUil K pe3ysbTaTaM OCBOEHHUsSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O OOIIEr0o
oOpaszoBanus, npezacraBieHHbIx B ®I'OC OOO, a Takke Ha OCHOBe (QeaepanbHON paboueit
OpOrpaMMbl BOCHIUTAHUS U C YYETOM KOHLEHIMU IPErnoaBaHusl ydeOHOoro mnpeamera «XuMus» B
o0OpasoBatenbHbIX opranm3ainusiax Poccutickoit deaepammm.

[Iporpamma mo XxuMmMuM AaéT TpeACTaBICHHE O LEeIsIX, OOIIel cTpaTeruud OOy4YeHHS,
BOCIIUTAHUS W Pa3BUTUS OOYYAIONIMXCS CpPEIACTBAMH YYE€OHOTO TMpEeaMeTa, YCTaHABIMBACT
o0s13aTeNIbHOE MPEIMETHOE COJEpIKaHUe, MpeayCMaTpUBAeT paclpesieiieHne ero mo KijaccaM Hu
CTPYKTYpPHUPOBaHHUE IO pa3lieiaM M TeMaM HPOTPaMMBbI 1O XUMHUH, OTIPENENsIeT KOJMUYECTBECHHbBIE U
Ka4eCTBEHHBIC XapaKTEPUCTHKH COJEpPXKAHUSA, PEKOMEHAYEMYIO IOCIIeA0BAaTEIbHOCTh W3Yy4EHUS
XAMHAW C Y9ETOM MEXIPEJAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuxcs, OonpeiesieT BO3MOKHOCTH MpeaAMeTa s pealn3aluu
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM NpOrpaMMbl Ha YpOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHus, a TAKKe TPeOOBaHUH K pe3ysibTaTaM 00yUeHHsI XUMHU HA YPOBHE
nenell M3ydeHus INpeaMeTa M OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIIHOW JESTENbHOCTH
00y4aromerocst o OCBOCHUIO Y4€OHOTO COACPKAHMSL.

3HaHUE XMMHU CIIY’KUT OCHOBOW i1 (POPMUPOBAHMS MUPOBO33PEHUS 00YYaIOLIErocs, €ro
MPEJCTaBICHUNA O MaTepUaIbHOM €JMHCTBE MHUPA, BAXHYIO POJb UTPAalOT (POpMHUpYEMbIe XUMHEH
IPEACTABICHUs O B3aMMOIPEBPALICHUAX SHEPIMU M 00 3BOJIIOLUH BEIIECTB B MPHUPOJE, O MyTIX
pemieHust I00ATBHBIX  MPOOJIEM  YCTOWYMBOTO  PAa3BUTHUS  YENOBEUECTBA —  CBHIPHEBOM,
SHEPTEeTUYECKOM, TUIIEBON M YKOJIOTMYECKON 0€30IMacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3ydyenue xumuu:

CHOCOOCTBYET peau3alid BO3MOXHOCTEH AJIsl caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001Iei 1 GyHKIMOHATIBHON IPAMOTHOCTH;

BHOCUT BKJaJ B (DOPMHUPOBAHUE MBIIIJIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOydarouuxcs,
HaBBIKOB ~ MX  CAMOCTOSITENIbHOW  y4yeOHOW  JAEATENbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B IIOBCEJHEBHOW JKM3HHM, TaKk U B
po(heCcCHOHATTLHOM e TeIIbHOCTH;

3HAKOMMT CO CHEIM(PUKON HAyYHOI'O MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOI'O B3IUIAJa
Ha EIMHCTBO NPUPOABI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTAaroM B (OPMHPOBAHUU
€CTECTBEHHO--HAyYHO! IPaMOTHOCTH 00YyUaroIINXCs;

CHocoOCTBYeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K IHpUPOZAE, K UEJIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJIOTMYECKoe OOpa3oBaHME
00y4JaroIuXxCsl.

JlaHHbple HanpaBiIeHHUs B OOy4YEHUM XUMHHM O0€CIEYMBAIOTCS CHEUU(UKON coaepikaHus
y4eOHOTo MpeaMeTa, KOTOPBIH SBISETCS NMEeNarorndeckd aJalTHPOBAHHBIM OTpaXCHHEM 0a30BOMU
HayKH XMMUH Ha OINIpe/IelIEHHOM JTarie €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00Iero o0Opa3oBaHUS OpPUEHTHPOBAH Ha OCBOCHHUE
00y4aroIMUMHUCS CUCTEMBl MEPBOHAYAIBHBIX MOHATHH XUMHM, OCHOB HEOPIaHMYECKOH XMMHU U
HEKOTOPBIX OT/AEIBHBIX 3HAYUMBIX MOHATHIA OPraHUYEeCKON XUMHH.

CrpykTypa cojepxkaHus MPOrpaMMbl 10 XMMUU C(HOPMHpPOBaHa HAa OCHOBE CHUCTEMHOIO
noaxona k e€ m3yuyenuto. CoJnepkaHWe CKIAIBIBACTCS W3 CHCTEMBl TOHSATHH O XHMHYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUI 0 XMMHUYecKol peakuuu. O0e 3TH CUCTEMBI CTPYKTYpPHO
OpPraHU30BaHbI MO0 TPUHIUITY IOCIEI0BATENHFHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHYECKHX
IpeACTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3akoHa [I. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUECKOU CBS3H;
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— IpEeJCTaBICHUN 00 ANEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PAaCTBOPaX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OHMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEIOBATENLHO OT OJHOTO YPOBHS K APYTrOMY, BBIIIOJHSS
(GyHKIUU OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEHW MPAKTUYECKOTO
MIPUMEHEHHUS U TIOJTyYEHUS U3y4aeMbIX BELIECTB.

OcBoeHue nporpaMMbl MO XUMHHM CIOCOOCTBYeT (DOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTaBIIIONIEN HAyYHOM KapTHHBI MHUpAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K Hay4YHOMY 3HaHHMIO U METOJaM MO3HaHUA B Hayke. M3ydueHune xumuun
MIPOUCXOJUT C MPUBJICYCHUEM 3HAHUMN M3 paHee U3YUYEHHBIX YUEOHBIX MpeAMeToB: «OKpyKaromuii
mMup», «buonorus. 5-7 knacce» u «®duznka. 7 Kaacey.

[Tpu M3ydyeHUn XUMUU OPOUCXOAUT (GOPMUPOBAHME 3HAHUM OCHOB XMMHUYECKOW HAYKHU Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUECKOM AEATEIbHOCTH YeIOBEKa M KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajada y4eOHOro mpeaMeTa COCTOMT B (HOpPMHUPOBAHHUU
CUCTeMBl XMMUYECKUX 3HAHUNW — Ba)XHEHIIUX (PAKTOB, MOHITHUN, 3aKOHOB M TEOPETHUECKHX
MOJIOKEHUH, JIOCTYNHBIX 00O00OIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKHd, B
MPUOOIICHNN K HAYYHBIM METOJIaM IMO3HAHUS MPHU M3yUYEHUU BEIIECTB M XUMUYECKUX PEaKIUi, B
dbopMUPOBAaHUKM U Pa3BUTHM [I03HABATEIbHBIX YMEHUH M MX NPUMEHEHUH B Yy4eOHO-
MO3HABATENBHON M Yy4eOHO-UCCIEI0BATEIbCKONW NESATEIbHOCTH, OCBOGHUHM NPaBMII OE3011aCHOrO
oOpallieHus ¢ BeleCTBaMU B IOBCEITHEBHOM JKHU3HU.

[Ipy w3yueHMM XMMHU Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs Ba)KHOE 3HAUYCHUE
pUOOpENH TaKUe IeJIH, KaK:

— (opMHUpPOBaHHE WHTEJUIEKTyallbHO Pa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHHUH, CIOCOOHOM a/laliTUPOBATHCS K OBICTPO
MEHSIOIINMCS YCIIOBUSIM JKU3HU;

— HAampaBJIEHHOCTh OOydYeHHs Ha CHCTEeMaThdyeckoe NpuoliieHne oOyJaromumxcs K
CaMOCTOSITENIbHOW TIO3HABATEIBHON JESTETbHOCTH, HAYYHBIM METOJIaM TO3HAHUS, (YOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUWU;

— o0ecrieyeHue YCJIOBHUH, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOYyYaloUIMMHCSA OIIbITa
pa3HOOOpa3HOW NeATEeIbHOCTH, IMO3HAHUS U CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIINI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHHUE JUISI Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (dopmupoBanue o0l (YHKIMOHATHHOH M €CTECTBCHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHClie YMEHUN OOBACHATh U OLICHUBATh SIBJICHUS OKPY’KAIOLIEr0 MUpa, UCIOJIb3Ys 3HAHUS U OIBIT,
MOJTyYEHHBIE MTPH U3YUYEHUH XUMUU, IPUMEHSATh UX MPH PEIICHUU MTPOOJIeM B MOBCEAHEBHOMN KU3HU
Y TPYIOBOM JI€SITENBHOCTH;

— (opmupoBanue y o0ydaromUXcsi TYMaHUCTHUYECKUX OTHOIICHHM, TMOHUMAaHUSI LIEHHOCTH
XUMHAYECKUX 3HAHUW I BBIPAOOTKHM HKOJOTHYECKH II€JIecCOO00pa3HOro IMOBENEHUS B OBITY U
TPYAOBOM MEATEIBHOCTH B IEJISAX COXPAHEHHS CBOETO 3JI0POBbS M OKPYXKAIOUIEH HPUPOIHOM
Cpensl;

— pa3BUTHE MOTUBAIMH K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHUS O0IIIEUEI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIlpaBJIEHHOCTH JaJIbHEHIIero o0y4eHusl.

OO61iee 4MciIO YacoB, OTBEAEHHBIX JUISI M3YYEHHUS XMMHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusl, coctaBisieT 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B Hezento), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XUMHYECKHE TIOHATHUS

[Ipenmet xumuu. Ponp XMMHM B )KU3HU YEJTOBEKA. XMMHUS B CUCTEME HayK. Teja 1 BelecTna.
®u3nuecKre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeecT. [loHsaTHe 0 MeTOJaX MO3HAHUS B
xumun. Yucteie BeniecTBa U cMecu. CrocoObl pa3aeieHus CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE A1eMEeHTbl. CUMBOJIbI XUMUYECKHUX 351eMEeHTOB. [IpocTbie
U CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHas artoMHas wmacca. OTHOCHTENbHas MOJIEKYJIsIpHas Macca.
MaccoBast 105151 XMMHUYECKOTO 3JIEMEHTA B COSIMHEHHH.

KomnuectBo BeniectBa. Mosib. MonsipHas macca. B3auMocCBsI3b KOJTMYECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX €MHHUII BeniecTBa. Pacu€Tsl mo hopmynamM XUMUYECKUX COCTUHEHUIA.

®dusznueckue W XUMHUYECKHE SBIICHUsA. XHUMHUYECKas peakius W e MpU3HAKU. 3aKOoH
COXPAaHEHHUs MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Krnaccudukaruss XUMUYECKUX peakiuit
(coennHeHus, pa3IoKeHHs, 3aMEIIEHUs, 0OMEHA).

Xumuueckuii IKcnepumenmn.

3HaKOMCTBO C XMMHUYECKOW MOCYy/0#, mpaBwjiaMu paboThl B Jaboparopuu U MpUEMaMU
oOpaiieHust ¢ J1abopaTOpHBIM O0OPYIOBAaHUEM, H3yYE€HHE M OMUCaHUE (U3HMUYECKUX CBOUCTB
00pasmoB HEOPraHWYECKHX BEIIECTB, HaOMoAeHNE (U3MUECKUX (TJIaBJICHUE BOCKA, TassHHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHWE U KOHJCHCAIMsl BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAaHUE MEIHOM MPOBOJIOKU, B3aUMOJICHCTBHE MeJla ¢ KHUCJIOTOM) SIBIICHUN, HAOIIOIeHNE U
ONMMCaHUE MPU3HAKOB MPOTEKAHUS XUMUUYECKHX pEeaKluil (pas3ioxkeHue caxapa, B3aUMOJEHCTBUE
CEepPHOM KHUCJIOTHI C XJOpUIAOM Oapus, paszioxeHue ruapokcuna meau (ll) mpu HarpeBaHuw,
B3aMMOJIecTBHE Kene3a ¢ pactBopoM conu menu (1), uzydenne cnocoboB pazmeneHus cMecei: ¢
MOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIIAPUBAHME, NUCTHILIALUSA, XpoMmaTorpadus, npoBeaeHue
OUMCTKMA TIOBAPEHHOW CONM, HAONIOJICHHE U ONHUCAHWE pPe3yJbTaTOB IMPOBEICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JaHIe MOJesiell MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kucimopox — 37eMEHT M IPOCTOE BEIIECTBO.
Haxoxaenue Kuciopoaa B Hpupoje, PU3NYSCKUE U XMMHUYECKHUE CBOMCTBA (pEaKIUU TOPCHHUS).
Oxkcunpl. Ilpumenenune xkucinopoga. CrnocoObl MOMy4YeHHS KHUCIOpoJa B J1a0OpaTOpuu U
MPOMBINUICHHOCTH. KpyroBopoT kuciopoga B mpupoge. O30H — amuioTponHas MOIUUKAILUs
KHCIIOpOJa.

TermnoBoil 3pEeKT XUMHYECKOW peakiuH, TEePMOXUMHUYECKHE YpaBHEHUs, OJK30- U
SHIOTEPMHUYECKHE peakuuH. TOIIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCUIICHHE
NapHUKOBOTO 3¢ dekra, pazpylieHne 030HOBOTO CIIOS.

Bogopon — anemeHT u nipoctoe BemiecTBO. HaxoxxaeHune Bogopoaa B npupoze, pusndeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TTOMyueHUs. KUCIoThI U comm.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

®usnueckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopbl. HacelmeHHble U
HEHACBIIIEHHbIE PACTBOPHI. PacTBOpUMOCTH BelIeCTB B BoAe. MaccoBast 101151 BEIECTBA B PACTBOPE.
Xumuueckue cBoicTBa BOJbl. OcHoBaHUs. Poib pacTBOpOB B MpUPOJE M B JKU3HU 4YeEJIOBEKA.
KpyroBopot Boabl B ipupoie. 3arps3HeHue NpupoAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudpukanus Heopranwmueckux coequHennid. Oxkcuael. Kiaccudukaius OKCHIOB:
coneoOpa3ymolre (OCHOBHbIE, KHCIOTHBIE, aMm(poTepHbIe) U HecoieoOpasyromue. Homenknatypa
okcu0B. Dusnyeckne U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuIoB.



OcHoBanmst. Knaccudukanus oOCHOBaHUUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. ®duznyeckne W XHUMHUYECKHE CBOMCTBAa oOcHOBaHuil. IlosmyueHue
OCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. HomeHnkmarypa kucioT. Pu3nyeckre M XUMHUYECKUE
cBoMcTBa KUCIOT. Psag akruBHocTn MetaiioB H. H. bexerosa. [lonyyenue kucior.

Comu. Homenknatypa coneil. @usznyeckrue U XUMHUYECKHe cBoiicTBa coseil. [lomydyenue
COJIEH.

I'eneTnueckas CBA3b MEXY KJIACCAMH HEOPTAaHUYECKUX COECTUHEHU.

Xumuueckuii IKcnepumenmn.

KayeCTBEHHOE OIpeJeNieHHe COAEp X aHHs KHUCIOpoAa B BO3JyXe, MOIy4YeHHE, coOMpaHue,
pacrio3HaBaHME M W3YYE€HHE CBOICTB KHCIIOpOJa, HaONIOJCHHE B3aUMOJICHCTBUS BEILECTB C
KHUCJIOPOJIOM M YCIIOBUSI BO3HUKHOBEHHUS U MpEKpallleHus TropeHus (Mokapa), 03HAKOMIIEHHE C
o0pa3iaMu OKCHJIOB U ONHCaHUE UX CBOMCTB, IMOJy4eHUE, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOHMCTB BOjioposia (ropeHue), B3auMojeicTBue Bomopona ¢ okcugom wmeau () (Bo3moxHO
UCIIOJIb30BaHUE BHJICOMATEpUANIOB), HAOIIOAEHHWE OOpa3llOB BEIIECTB KOJMYECTBOM | MOIb,
UCClIeJOBaHHE OCOOEGHHOCTEH pAcTBOPEHHUS BEHIECTB C  Pa3IU4YHONM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JIOJIEM pacTBOPEHHOIO BEIECTBA,
B3aMMOJICMCTBHE BOJBI C MeTaUIaMH (HAaTpUeM M KaibleM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKHX BEIIECTB pPa3JIMYHBIX KJIAcCOB,
HaOMI0IeHNe M3MEHEHHUs] OKPAaCKM HHIMKATOPOB B PACTBOpPAX KUCIOT W IIeNoueH, H3yueHue
B3aumoeicTeust okcuaa meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METa/NIaMH, PeaKIui
HEUTpaJIU3aluy, MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOIO METalIa APYTUM U3
pacTBopa COJIM, pEIIEHHWE OKCIEPUMEHTAIBHBIX 3aJady 1o Teme «BaxHelmume Kiaccel
HEOPTraHWYECKUX COCIUHEHUID).

Iepuonuyeckuit 3akon u Ilepumoamyeckasi cucremMa xuMudeckux 3iemeHros /I, H.
MenpaeneeBa. CTpoeHne aTroMoB. XMMHYECKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[IepBble MOMBITKH KJIACCU(UKALUU XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpymmax CXOAHBIX
3JIEMEHTOB (II€JIOYHBIE U IIEJIOYHO3EMENIbHbIE METAJIIbl, FAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepPHBIE OKCHUJIBI U THAPOKCHUIBIL.

[lepnognueckuit 3axkoH. Ilepmoauueckas cucrema XxXuMmMudeckux daeMeHrtoB J[. .
MengeneeBa. KopoTtkonepuonHas u iuHHONepuoaHas ¢opmel Ilepuonndeckoil CHCTEMBI
xumuueckux oanemeHtoB J[. WM. MenaeneeBa. Ilepuonpl u rpynmbl. DPU3HYECKHI CMBICI
MOPSIIKOBOTO HOMEpPAa, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siziep. M3otonsl. DnekTpoHbl. CTpoeHUE 3JE€KTPOHHBIX
obOosouek atoMoB TmepBeix 20 xumuueckux odnemeHToB Ilepmomuueckoit cucremsr J[. W.
MenpeneeBa. XapakTepucTHKa XUMHYECKOIO 3JIEMEHTAa MO €ro mnosioxeHuto B llepumonmyeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMs pajuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, META/NIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIaM.

3unauenue Ilepuonnueckoro 3akona u Ileproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHs HayKu U npaktuku. 1. . Mennenees — yd€HbIN U IpaXk 1aHNH.

Xumuueckas CBSI3b. KoBanenrnas (momnsipHas u HEMOJISIPHAS ) CBSI3b.
DNEeKTPOOTPULATENILHOCTh XUMUYECKHX 3JIeMEHTOB. MlOHHAas CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTEINbHBIE peakiuu. [Iporeccsl okucaeHus
1 BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenmn.

U3y4eHre o0pas3IoB BELIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBIE THAPOKCUAA IIUHKA
C pacTBOpaMH KHCJIOT M MIEJOYEeH, MPOBEIECHUE OMNBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKkuil (rOpeHue, peakiiuu pa3ioKeHUs, COETUHEHUS).
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Mesicnpeomemnvie cea3u

Peanm3anus MeXNpeaIMETHBIX CBA3€H NMPU M3YYEHHH XMMHHU B 8 KJIACCE€ OCYLIECTBISETCS
4yepe3 HUCI0JIb30BAHNE KAaK OOIIMX €CTECTBEHHO--HAyUYHBIX MOHATUMN, TaK W MOHATHH, SBISIOIUXCS
CHCTEMHBIMHU JUISI OT/IENIBbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI'O [IUKIIA.

OO0u1e ecTecTBEHHO--HAayUHbIe TIOHATHS: HAyYHBIH (PaKT, TMIIOTE3a, TEOPHUs, 3aKOH, aHAJIH3,
CHUHTE3, KJIacCU(pUKAIMs, MEepUOJUYHOCTb, HAOJIOJECHUE, SKCIEPUMEHT, MOJEIUPOBAaHHUE,
U3MEPEHHE, MOJIETD, SIBIICHUE.

@dusnka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, MOH, HYKJIHJ, HW30TOIBbI,
PaaMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsi, BEIIECTBO, TeEJIO, OOBEM, arperatHoe
COCTOSIHUE BEIeCTBa, ra3, (U3NYECKUE BEIMYUHBI, €IUHUIBI H3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: gporocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIBI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOTIAEMBIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKkust

Ilepnognueckuit 3axkoH. Ilepmoanueckas cucrema XuMu4yeckux odnaemeHtoB J[. .
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKHUX 3JIEMEHTOB
HEPBBIX TPEX MEPUOJOB, Kajusl, KajdblUsl U MX COEAMHEHUH B COOTBETCTBUU C IOJOKEHUEM
aneMeHTOB B Ileproauueckoii cucreme 1 CTpOEHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHMYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBHCUMOCTh CBOMCTB BEILLIECTBA OT THIA KPUCTAIIIMUECKON PEIIETKH U BUAA XUMUYECKOH CBSI3H.

Knaccudukanmss M HOMEHKIIaTypa HEOPTaHWYECKHX BEIIECTB. XHWMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KJlacCcaM HEOPraHWYECKUX COEAMHEHHH, FTeHeTH4YecKas CBsI3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukamus XMMUYECKMX peakiuil MO pa3ivyHbIM NpHU3HaKaM (MO0 YUCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKIUHU BELIECTB, IO TEIIOBOMY AP QEKTY, 110 U3MEHEHUIO CTETICHEH OKHUCIICHUS
XMUMHUYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 YYaCTHIO KaTajau3aTropa). JK30- U S3HI0TEPMUYECKHE
peakuuu, TEepPMOXUMUYECKUE YPABHEHMSL.

[Tonstne o ckopoctH xumuueckoil peakuuu. ITonstue 00 oOpaTHUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHaTHe 0 rOMOreHHbIX U reTeporeHHbIX peakuusax. [lonsrtue o katanuse.
[Tonatue o xuMHYeCKOM paBHOBeCHU. DAKTOPHI, BIUAIOIINE Ha CKOPOCTh XMMUYECKON peakluu U
M0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUM, SJIEKTPOHHBIM OalaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHUE YPAaBHEHMHM OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCHOIB30BAHUEM METO/]1a 3JIEKTPOHHOr0 OajiaHca.

Teopust 3AEKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHI M HEIIEKTponuThl. KaTHOHBI,
aHMOHBI. MeXaHM3M JTMCCOLMALMN BEIIECTB C Pa3IMYHBIMU BUAAMU XMMHUYECKOH cBsizu. CTeneHb
mucconanui. CHIbHBIE U CIIa0bIe SJICKTPOIUTHI.

Peakuun noHHOrO OOMEHa. YCJIOBUS NMPOTEKAaHUS peakluil MOHHOTO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HMOHHBbIE YypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coOJiell B CBETe
npeacTaBiIeHuit 00 AIEKTPOIIUTUUECKON Tucconanuu. KauecTBeHHbIe peakiuu Ha oHbl. [loHsTHE
0 TUJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISAMHU KPUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJJIOB M HEMETaJUIOB (TpaduTa U aamasza), CJI0KHBIX BEUIECTB (XJIOpHJIa HATpus), HCCIEA0BaHNE
3aBUCUMOCTH CKOPOCTH XHUMHYECKOM peakuuu OT BO3IACHCTBUS pa3lIU4HBbIX (AKTOPOB,
UCCIIEIOBAaHNE DJIEKTPONPOBOJAHOCTH PAcTBOPOB BELIECTB, Mpolecca AUCCOLMALUM KHUCIOT,
miesouel M cojeil (BO3MOXHO HCIOJIB30BaHHWE BHUIEO MAaTEPHUAIIOB), IPOBEJIEHHUE OIBITOB,
WUTIOCTPUPYIOUINX MPU3HAKK TMPOTEKaHUs peakuuil HOHHOro oOmeHa (oOpa3oBaHME OCAJKa,
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BBIJICJIEHUE Ta3a, 00pa3oBaHHE BOJbI), ONBITOB, WIIIOCTPUPYIOIIUX NPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peakluuil (FropeHHe, peaklMy pasjoKEHHUs, COEIMHEHUs), pacro3HaBaHUE
HEOPraHWYECKUX BEIIECTB C IOMOINBIO KAa4eCTBEHHBIX pEAaKUMi Ha HOHBI, pEIICHUE
9KCHEPUMEHTANIBHBIX 3a/1a4.

HemeTaibl 1 UX cOeJUHEHHUS

OO0mast xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOCHMs aTOMOB, XapaKTE€PHbIE CTENIEHU
okucnenua. CtpoeHne M (U3NYECKHUE CBOWCTBA MPOCTBHIX BEIECTB — TaJIOTEHOB. XHMHUYECKHE
CBOWCTBA Ha IpuMepe Xjopa (B3aMMOAEHCTBHE C MeTa/llaMM, HEMETaJUIaMH, IIEJIOYaMHu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHUYECKUE CBOMCTBA, IMOJy4YEHHUE, NMpUMEHeHue. JlelicTBue
XJIopa M XJOPOBOAOPOAA Ha OpraHU3M uesioBeKka. BakHellne xJIOpuAbl M UX HaX0XICHHE B
IpUpPOJIE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHHe M (pU3MUYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia ¥ cepbl. AJUIOTPOINHbIE MOIUGUKALIMH KUCIOPOAA U cepbl. XMMHUUYECKHE CBOMCTBA CEPBI.
CepoBoniopoi, CTpoeHue, pu3nuecKue U XUMUIeckue cBoiictBa. OKCHIBI Cephl KaK MpeACTaBUTENN
KUCIOTHBIX OKcuJoB. CepHas KucioTa, (U3MYECKHEe M XUMHUYECKHEe CBOMCTBa (00mme Kak
NpEeACTaBUTENsl KJIacca KUCIOT W creruduueckue). XUMUYECKAE PEaKIiH, JIS)KAIIHe B OCHOBE
IPOMBIIIJICHHOTO CcIloco0a MoiydeHus: cepHoil KuciotThl. ITpumenenue cepHoit kucinotsl. Cosn
CepHOM KHUCIIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-noH. Haxoxaenue cepsl U e€ COeAMHEHUH B
npupoae. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelpl COSNMHEHMSIMU cepbl (KUCIOTHbBIE
JIOX/IH, 3arpsiI3HEHNE BO3/1yXa M BOJOEMOB), CITIOCOOBI €r0 PEA0TBPALICHUS.

OOmas xapaktepucTuka 37eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUs. A30T, paClIpOCTpaHEHHUE B MPUPOJIE, (PU3HMUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (pu3Myeckue M XUMHUYECKHE CBOMCTBA,
nojy4yeHnue u npuMenenue. Com aMMOHUS, UX (PU3UYECKHE U XUMUYECKHE CBOWCTBA, TPUMEHEHHE.
KayecTBeHHass peakiyss Ha HOHbI aMMOHMs. A30THas KHCIOTa, €€ MoJydyeHHe, (U3NYecKue Hu
XMMHAYECKHE CBOiicTBa (0OImME Kak TMPeNCTaBUTENsl Kilacca KUCIOT M CHelU(HUYECKue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B Ka4eCTBE MHHEPAJIbHBIX yA00peHUH. XUMHUYeCcKoe
3arpsi3HEHUE OKPYIKaIOIEeH Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa,
nouBbl U BoJoéMOB). Docdop, annorponueie Moaudukanmu docdopa, husnuecKkue 1 XUMUIECKUE
croiictBa. Oxcun dochopa (V) u dochopras kucimora, GU3NICCKUE W XHUMHUYECKHUE CBOWCTBA,
nonydenue. Mcnonp3zoBanue ¢pochaToB B KauecTBE MUHEPAIBHBIX YA0OPEHHH.

OO6mas xapakrtepuctuka 3ieMeHTOB |VA-rpynnbl. OcOOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHHM OKUCIICHUSA. YTJIEepoJl, auIOTPONHbIE MOAM(UKAIMH, PAaCHpPOCTPAHEHUE B
npupozae, U3NUecKue U XUMHUYeCcKHe CBOWCTBa. Apcopbums. KpyroBopot yriepoma B mpupoe.
Oxcuapl yrieposaa, ux (pu3nyeckue M XUMHUECKUE CBOMCTBA, JeHCTBHE Ha >KHUBbIE OpPraHU3MBbI,
HOJIy4YeHHE W MPUMEHEHHE. DKOJOrmdyeckue mpoliemsbl, CBsizaHHbIE ¢ okcuaom yriepoma (1V),
TUIIOTE3a TI100aJbHOr0 MOTEIUICHNs KIIMMaTa, MapHUKOBBINA 3((dekT. YrosibHas KUcaoTa U e€ coiu,
uX (U3NYECKUE U XMMUYECKUE CBOMCTBA, NOJyuyeHUE W NMpuMeHeHHe. KadecTBeHHast peakuusi Ha
kapOoHaT-uoHbI. Vcnonb30Banue kapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIECTBAX KAaK O COEAMHEHUSX Yyriepona
(MeraH, 3TaH, YTUJICH, alleTUJIeH, ATaHOJ, TIMLEPHUH, YKCyCHas kucioTa). [IpupoHble HCTOUHUKN
YTIEBOI0POAOB (Yroiib, MPUPOIAHBIN Ta3, HePTh), MPOIYKTHl UX MepepadboTku (OEH3HH), UX POJb B
ObITy M mnpoMblluIeHHOCTH. IloHATHE O OMOJIOTMYECKHM BaXKHBIX BEIIECTBAX: XHpax, Oeikax,
yIaeBoJax — M HUX pPOJIM B JKU3HU 4YeloBeKa. MarepuallbHOE €JAMHCTBO OpPraHUYeCcKHX H
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOICTBa, MOIy4YeHHE U TPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Obuue npencrasieHus 06 okcuzae kpemuus (1V) u xpeMHueBoi
kucnore. CHUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B MPOMBIIIEHHOCTH. BaxkHelye ctpoutenbHbie
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MaTepuanbl: KepamHKa, CTeKIo, IIEMEeHT, OeToH, kene300eToH. [Ipobrmembl Ge3omacHOrO
WCIIOJIb30BAaHUS CTPOUTENIbHBIX MaTepUajIOB B OBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenmn.

u3y4yeHrue 00paslloB HEOPraHHMYECKHUX BEIIECTB, CBOWCTB COJISIHOM KHCJIOTBI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPUA-WOHBI M HAOJIOJCHHE MPU3HAKOB HMX MPOTEKAHUS, OIBITHI,
oTpaxarlye (u3nyeckue U XMMHUYECKHE CBOMCTBA TajJOre€HOB M MX COEAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIGHHE ¢ OOpa3laMu XJIOPHIOB (TaJlOTeHHUIOB),
O3HaKOMJIEHHE ¢ oOpasllaMu cepbl U €€ COeIUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BUJ€OMaTEepHUasoB), HabOJrofeHuWe  mpolecca  OOyriaMBaHMA — caxapa  IOJX  JieHcTBHEM
KOHIIGHTPUPOBAHHOM CEPHON KHCIIOTHI, M3yYCHHE XHMHUYECKHUX CBOMCTB pa30aBIIEHHON CEpHOU
KHCJIOTHI, MPOBEJCHUE KAYeCTBEHHOW peakuuu Ha cylnb(haT-MoH W HaOJIoJeHHE Npu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKMMHM CBOWCTBaAMHU a30Ta, (pocdopa M HX COEITUHECHHA
(BO3MOXKHO HCIIOJIb30BaHME BUAEOMATEPHAIIOB), 00pa3liaMHu a30THBIX U (OCHOPHBIX YIOOpEHHIA,
noJjlyueHue, coorpanue, pacrio3HaBaHUe U U3y4YeHHE CBOMCTB aMMHUaKa, MPOBEACHUE KaueCTBEHHBIX
peaxiuii Ha HOH aMMOHUS U GochaT-uoH U U3yUECHHE TPU3HAKOB UX MPOTEKaHHs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbI0 (BO3MOYKHO HCIIOJIb30BAaHHE BHAEOMATEPUAIIOB),
U3yueHHE MOJENCH KPHCTAIMUECKUX PEemI€TOK anMasa, rpaduta, QysiepeHa, 03HAKOMIIEHHE C
MPOLECCOM  aCOPOILIMU  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM VYIIEM M YCTPOWCTBOM
IPOTHUBOTA3a, TOJIy4YeHUE, COOMpaHUe, paclo3HaBaHWE M W3YYCHHUE CBOMCTB YTJIEKHCIOrO Tasa,
IpOBeJICHNE KAa4eCTBEHHBIX peaklUil Ha KapOOHAT M CHJIMKAT-UOHBI U W3Y4YCHHE MPU3HAKOB HX
OPOTEKAaHUs, O3HAKOMJICHHE C MPOAYKLUMEH CHWIMKAaTHOW IPOMBIIUIEHHOCTH, pEIIEHUE
SKCHEPUMEHTAIIBHBIX 3aa4 10 Teme «BaxHelne HeMeTaibl U UX COETUHEHUS.

MeTtaJuibl M MX COeIMHEHHS

OO61mas xapakTepuCcTHKa XUMUYECKUX AIIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TMOJIOKECHUS B
Ilepuonnueckoil cucreMe XxuMHYecKuxX diemeHTOB J[. M. MeHnneneeBa M CTpPOEHHsS aTOMOB.
Crpoenne wmetaiioB. Metammnyeckass CBSI3b M METAUIMUECKash KpPUCTAJUIMYECKas pelIETKa.
DNEKTPOXUMHUYECKUN Psifl HaNpsDKeHHM MeTaiwioB. Du3nueckue W XUMHYECKHE CBOMCTBA
MeTaisioB. OOmue crnocoObl moiaydeHus: MetamioB. [loHATHE O KOPpPO3UM METaIOB, OCHOBHBIE
cHocoObl 3am|Thl MX OT Koppo3uu. CIutaBel (CTayib, YyryH, TIOPATIOMHHHNA, OpOH3a) M HX
PUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie MeTauibl: NOJIOXKEHHUE B [lepuoanyeckoi cuctreme XxuMuueckux 3neMenToB /1. U.
MeneneeBa, CTpOCHHE UX aTOMOB, HaX0XkAeHUE B npupoe. Gusndyeckne 1 XUMHUYECKUE CBOKMCTBA
(Ha mpumepe Hatpus U Kanusi). OKCHIbI U TUAPOKCHU]IBI HaTpUsl U Kaius. [IpumMeHeHue 1mieouHbIX
METAJIOB U UX COECIMHEHUM.

[I{erouHO3EeMENBbHBIE METAJIIIBI MAarHUM M KaJIBLMN: NoJI0KeHue B [leprogudeckoit cucreme
xumuyeckux snemeHtoB JI. M. MenpaeneeBa, cTpoeHHME HMX aTOMOB, HAaxOXJEHHUE B IPHUPOJE.
@uU3NYeCKMe M XUMHYECKHE CBOWCTBA MarHus W Kajblus. BaxkHeHIME COENMHEHUS KalbLUA
(okcun, ruapokcun, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepuonmueckoil cucreMe xumudeckux asnementos I .
MeneneeBa, cTpoeHUE aroMa, HaxoxzaeHue B npupoje. dusmyeckne M XMMHUUECKHE CBOMCTBA
amoMUHUS. AM(DOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepuonuueckoid cucrteMe XumMudeckux »dieMeHtoB . U.
MenzeneeBa, CTpOEHUE aToMa, HaxoXKJIeHUEe B mIpupone. dusnueckue M XMMHUYECKHE CBOWMCTBA
xene3a. Oxkcunpl, ruapokcuasl u comu skenesa (Il) m xenmeza (l1), ux cocraB, cBoicTBa H
MIOJTyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB M CIUIaBOB, UX (PU3UUYECKUMHU CBOMCTBAMH, N3yUEHHUE
pe3yaBTATOB KOPPO3UH METAJIOB (BO3MOXKHO HCITOJIb30BAaHHWE BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aMMOJCMCTBHUSI OKCHAA Kalplus M HATpus C BOJOW (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, NpoOIlecca TOPEHHUs xKeiesa B
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KHUCIIOpoJie (BO3MOKHO MCIOJB30BaHNE BHIEOMATEPHANIOB), IPU3HAKOB MIPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha MOHBI: MarHus, KajJblus, aMIOMUHMA, IUHKa, xene3a (1) u xenesa (1), mequ (11),
HaOJI0/IeHNEe W OINMCAaHUE MPOIIECCOB OKPAIMBAHUS TUIAMEHU MOHAMHU HATPHS, Kalus U KaJbIUs
(BO3MOKHO HCITIOJIb30BaHME BUJECOMATEPHAIIOB), UCCIIEIOBaHHE aM(POTEPHBIX CBOMCTB THIPOKCHIA
QTIOMUHMST U THAPOKCHUJIA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3ajau 1o Teme «Baxneitmme
METaJIJIbl U UX COCTUHEHUS.

XuMus M OKpy:KamoLias cpeaa

BemectBa 1 marepuansl B MOBCEIHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe HUCIonb30BaHUE
BEIIECTB M XHUMHUYECKUX peakuuii B ObITy. [lepBas momomls TNpH XUMHUYECKHX OXOrax H
OTpaBJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYyXarolled cpeabl (MpeneiabHas AOMYyCTUMas KOHIICHTpalus
BemecTs, ganee — [1J1K). Poib XxuMun B perieHrnu 3KOJIOTHIECKUX MPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasioB MaTeprajoB (CTEKIIO, CIUIaBbl METAJIJIOB, TIOJTUMEPHBIC MATEPHUAIIBI).

Mesicnpedmemmuuie ceasu

Peanuzarus MexXnpeIMETHBIX CBS3€H MpU M3YYEHUM XMMHHM B 9 KIlacCe OCYIIECTBIISETCS
Yyepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUHU, SABIISIIOIIUXCS
CUCTEMHBIMU JIJISl OTJENBHBIX MIPEIMETOB €CTECTBEHHO--HAYUYHOTO IHKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIU3,
CUHTE3, Kiaccuukamnus, TMePUOJUYHOCTh, HAONIOJCHUE, OJKCHEPUMEHT, MOJCIUPOBAHUE,
U3MEpEeHHE, MOJICTIh, SIBJICHHUE, TAPHUKOBEIN 3(EKT, TEXHOTIOTHUS, MAaTePHAIIEI.

O®usuka: MaTtepus, aroM, OJIJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIMbI,
pPaaIMOAaKTUBHOCTh,  MOJIEKYJa, JJCKTPUUYECKUU  3apsi[l, [POBOJHHUKH, IOJTYNPOBOJAHUKH,
TUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNo, 00BEM, arperarHoe COCTOSHHUE BEIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIIMYECKAsT PEIIETKA, CIUIABHI, (PU3HMUYECKUE BETUYHMHBI, ¢IUHUIIBI
U3MEpEeHHsI, KOCMUYECKOE MTPOCTPAHCTBO, MIIaHETHI, 3BE3/1b1, COMHIIE.

buonorust: (oTtocuHTe3, nbIxaHue, Ouocdepa, IKOCUCTEMa, MHUHEpPATbHBIC YIOOPCHHUS,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHThI, TUTATEILHBIE BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHEPAIBI, TOPHBIC TIOPOJIBI, MTOJIC3HBIC UCKOITAeMEIE,
TOTLITMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBLI IO XMMHHU HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pPE3yJbTaThl OCBOGHMSI IPOrpaMMbl OCHOBHOIO OOIIEro 0Opa30BaHUS
JOCTUTalOTCsl B XoJe 00ydYeHHs] XUMUHM B €JUHCTBE Y4€OHOH M BOCIMTATEIbHOU NESATEILHOCTH B
COOTBETCTBUH C TPAJAWUIIMOHHBIMU POCCHICKHMHU COLMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
[IECHHOCTAMH, NPHUHATHIMM B OOILIECTBE MNpaBWIAMU M HOPMaMU IOBEJCHHUS U CIOCOOCTBYIOT
MpoLeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMANIN3AIIMH 00YYarOIIUXCSl.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXAalOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIIMHA W PACIIMpPEHHE OMbITa JCATEIBHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YAaCTH:

1) naTpHOTHYECKOr0 BOCTUTAHUS

[IEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyUYHOMY
HAacJeUI0, TOHMMAaHUS 3HAYEHHUS XHMHUYECKOM HayKd B JKM3HHM COBPEMEHHOIO OOIIecTBa,
CHOCOOHOCTH BJIAJETh JOCTOBEpHOW MH(MOpMAIMeld O MEpeOBBIX ITOCTHIKEHUSX M OTKPBITHIX
MHUPOBOH U OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUYHbIX 3HAHUAX 00 yCTPOWCTBE MHpa
U O0IICCTBA;

2) rpakKIaHCKOr0 BOCIIMTAHUS:

NpPEACTAaBICHUS O COLMAIBHBIX HOPMax W MpPaBUIaX MEXKIUYHOCTHBIX OTHOLICHUN B
KOJIJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OO0IIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOW W JpPYyruxX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOH JESATENbHOCTH NPH BBIIOJIHEHUU Y4eOHBIX, IIO3HABATENIBHBIX 3a/ad,
BBIIIOJIHEHUH XUMHUYECKUX HKCIEPUMEHTOB, CO3JaHMM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUI0 M B3aUMOIIOMOILM B IIpolecce 3TOW y4eOHOH JesATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE M TIOCTYIIKA CBOMX TOBApUILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HAHUS MOCJIEACTBUN IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHE IIPEACTABICHUS O BEIIECTBE U XMMUYECKON peakiK, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABJISIIOIIME OCHOBY JUlIsl NOHMMAHUS CYLIHOCTHU
Hay4YHOH KapTHHbI MHUpA, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs HPUPOIBI,
B3aUMOCBS35X YEJI0BEKA C IPUPOJHON CPEIOH, O POIM XMUMHHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[IO3HABaTEeJIbHbIE MOTHBBI, HAlpaBICHHbIE Ha I[IOJIyu€HHE HOBBIX 3HAHUH [0 XHUMUH,
HEOOXonuMBbIE sl  OOBSICHEHUS HAONIONAaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATEIBHOMU,
UH(QOPMALIMOHHON U YUTATENbCKOM KYJbTYpPbI, B TOM UHCIIE HaBBIKOB CaMOCTOATENIBHOM paboThl €
y4eOHBIMH TEKCTaMH, CIIPABOYHOM JUTEPATypoil, IOCTYNHBIMH TEXHUYECKHMMHU CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHHI0O W TIO3HAHHIO, JTHO0O03HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHONM U HCCIIENOBATENIbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAINpaBJIEHHOCTH U YPOBHS 00yueHHs B JalbHEHIIEM;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBBSI:

OCO3HaHHE LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKU
Ha 3/0pOBBIH 00pa3 JKU3HU, OCO3HAHUE TIOCIEJACTBUA U HENPHUATHE BPEIHBIX NPUBBIYEK
(ynmoTtpeOsieHus1 ajKoroJig, HApKOTUKOB, KYpPEHMs), HEOOXOIUMOCTH COOIIOJEHUS MpPaBUI
0€301acHOCTH IpU OOPAIEHNU C XMMUYECKHMMH BEIIECTBAaMH B OBITY U peaJIbHON XKHU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpEC K MPaKTHUECKOMY M3Yy4EHHUIO mpodeccuil u Tpyda pa3iudyHOro poja, yBaXKeHHE K
TPYAY W pe3yjbTaTaM TPYAOBOH JIEATEIBHOCTH, B TOM YUCIJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HaHUI 0 XUMUM, OCO3HAHHBIM BBIOOP MHAMBUIYAIBHON TPA€KTOPHH MPOJOJIKEHUsT 00pa30BaHUs
C yd4€TOM JIMYHOCTHBIX HWHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
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NOTPeOHOCTEH, yCHemHON MpodecCHOHATBHON IeSTeNbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTH aJJalITUPOBATHCS B TPOPECCHOHAILHON CPeJIe;

6) 3K0JI0rM4eCcKOro BOCIIUTAHUS:

9KOJIOTHYECKU 11eJecO00pa3HOe OTHOIICHHE K MPUPOJe KaK HUCTOYHHKY KU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMSA, MOHMMAaHHE IIEHHOCTU 3JI0pOBOr0 M 0Oe30macHOro o0pas3a >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIO/ICHUS TIPaBHJI OE30MACHOTO TOBEIEHUs IpHU paboTe ¢ BEUIECTBAMH, a TaKXKe B
CUTYAaILUAX, YTPOXKAIOLIIUX 30POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, TIOTydaeMble MPH M3yUYEHUU XUMUU, ISl PEIICHUs 3ajad,
CBSI3AHHBIX C OKpY’KalOIIEd MPUPOJHON Cpelor, Uil TOBBIIIEHHUS YPOBHS HKOJOTHYECKOU
KyJBTYpPbl, OCO3HAHHS TJI00ATHHOTO XapakTepa IKOJIOTHYECKUX MPOoOJIeM M MyTed UX pelieHHUs
IIOCPEJICTBOM METOJOB XHUMHH, HKOJIOTMYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B
[I03HABATEJILHOM, KOMMYHUKATUBHOM U COLUATIbHOM IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranmpeIMETHBIX pPE3YJIBTATOB BBIACISIOT 3HAYUMBIC i (OPMUPOBAHUS
MHUPOBO33peHUsl OOIlleHAyuYHble TOHATUSA (3aKOH, TEOpHs, MPUHIMUI, THIOTe3a, (akT, cucrema,
Mpoliecc, HKCIEPUMEHT U JAPYroe.), KOTOPhIE HCIOIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHWM M3 3THX MPEeAMETOB (pOpMHpPOBATH MpPEICTaBICHUE O
[EJIOCTHOW HAyYHOW KapTUHE MHUpa, W yHHUBEpcajdbHbIe y4deOHbIC AcHcTBHS (TIO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpbIE 00ecreynuBaloT (POPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITEIILHOMY TUTAHHPOBAHHIO M OCYIIECTBICHUIO YICOHOU 1A TEIIHHOCTH.

Ilo3HaBaTeIbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

ba3soBble Jlornyeckue 1eiicTBUA:

YMEHUS UCTIOIb30BATh MPUEMBI JJOTUYECKOTO MBIIUICHHUS] TP OCBOCHUH 3HAHUI: pACKpPHIBATh
CMBICJI XUMUYECKUX TMOHATUM (BBIACIATh UX XapaKTEepHbIC NMPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b
C APYTUMU TOHATHUSAMHU), UCTIOIB30BaTh MOHATHUS U1 OOBSICHEHHUS OTIEIbHBIX (PAKTOB M SIBICHUU,
BBIOMpATh OCHOBAHUS W KPUTCPUU IS KIACCU(DUKAIMHM XUMHUYCCKUX BEIIECTB U XUMHYECKHX
peakuui, yCTaHaBIMBAaTh MPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKAY OObEKTaMHM M3Yy4YECHHS, CTPOHUTD
JIOTUYECKUE PpACCYXACHHS (MHAYKTHBHBIC, NEIyKTUBHBIC, IO AaHAJIOTHH), NI€JaTh BBIBOIALI H
3aKITIOYEHUS;

yMEHHE MPUMEHSTh B MPOIECCE TMO3HAHUS MOHATHUS (IIPEAMETHBIE M METANpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, WCIOIb3yeMble B XHUMHUH, MPeoOpa3oBBIBaTh IIHPOKO
MPUMEHSIEMbIE B XHMHUM MOJICIbHBIC MPEICTABICHUS — XUMHUYECKMM 3HAK (CHMMBOJI SJIEMEHTA),
XuMHueckas (Qopmyna W ypaBHEHHME XHMHUYECKONW peakiMu — TpU pEleHuH YydeOHo-
MO3HABATENIbHBIX 3a/1a4, C YYETOM ITHUX MOJCIIbHBIX MPECTABICHUN BBISBISATh U XapaKTEPU30BaATh
CYILLIECTBEHHBIC TPU3HAKU M3y4aeMbIX O0BEKTOB — XMMHUYECKHX BEIIECTB U XMMHUECKUX PEaKIIUi,
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, TPUYUHHO-CIICACTBCHHBIE CBS3H U IPOTUBOPEUHS B U3y9IaeMbIX
MpOLIECCaxX U SIBJICHUSX.

ba3oBble ncciieqoBare/bCKue 1eHCTBUS:

YMEHHUE HCMOJIb30BATh OCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMS, & TAKIKE
B Ka4eCTBE OCHOBHI JUIsI (DOPMHUPOBAHHSI THUIOTE3HI IO MPOBEPKE MPABMILHOCTH BBICKA3BIBAEMBIX
CYXICHUM;

NpUOOpETEeHNE ONbITa 10 IUIAHWPOBAHHMIO, OPTraHU3allMd W TPOBEICHUIO YUYEHUYECKUX
SKCTIEPUMEHTOB, YMEHHE HaAOMIOJaTh 3a XOJIOM IPOIlecca, CaMOCTOSITEILHO MPOTHO3UPOBATH €T0
pe3ynbTat, QopMyIupoBaTh OOOOIIEHUS W BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCIIeIOBaHMs, COCTABIISTh OTUET O MPOJIEIaHHOM paboTe.

Paborta ¢ nnopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3TUYHBIX BUIOB U
dbopM TpencTaBICHHS, MOJYYaeMYyI0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAsl JTUTEpaTypa
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XMUMHUYECKOTO COJIEepKaHMsl, CIIpaBOYHbIe MOCoOus, pecypchl VHTepHeTa), KpUTUYECKH OLEHUBAThH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPHUMEHATh PAa3TUYHBIE METOJbI U 3alpOChl MPU MOUCKE U 0TOOpe MH(OpMAIUN U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAMUMBIX ISl BBIMIOJHEHHs y4eOHBIX U MO3HABATEIbHBIX 3a/1a4
OTpeAeN€HHOr0 THIA, TPHOOPETEHUE OIbITa B O0JIACTH HWCHOIB30BaHUS HWH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJa/JieHHuEe KYyJIbTypOil aKTHBHOTO HCIIOJIb30BAHUS Pa3IMYHBIX
IIOUCKOBBIX ~ CHCTEM, CAaMOCTOSITEIbHO BBIOMpAaTh ONTUMAalbHYIO (OpMYy TpEACTaBICHUS
uHbOpMallMu U WLIIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, AHarpaMMaMH,
npyrumu (popmamu rpaduku ¥ UX KOMOMHALIUSAMUY;

YMEHHE WHCIIOJIb30BaTh W aHAIM3UpPOBAaTh B IMpolecce Y4YeOHONM M HCCIeA0BaTEIbCKOM
JeSITeIbHOCTH MH(POPMALIHIO O BIUSHUH MTPOMBIIIIEHHOCTH, CEIbCKOTO X03sICTBA M TPaHCIIOpTa Ha
COCTOSTHHUE OKPY>KaroIIel MPUPOTHON CPEIbl.

KoMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

YMEHHUS 3a7aBaTh BOMPOCH (B X0J1€ IHajaora u (UiIu) AUCKYCCUH) TI0 CYIIECTBY 00CYX aaeMOM
TeMBI, (OPMYJIMPOBATH CBOM MPEIOKEHUS OTHOCUTENFHO BBITOJIHEHHS MTPEIOKEHHON 3a1a4H;

YMEHHUSI MIPEJICTaBIATh MOJIyYeHHbIE PEe3yJIbTaThl MO3HABATEIHHON IEATEIHbHOCTH B YCTHBIX U
NUCBMEHHBIX  TEKCTaX; JEJaTh IMPE3CHTALUI0  PE3YyJIbTaTOB  BBIIOJHEHHMS XUMHYECKOIO
JKCIIEpUMEHTa (J1abopaTOpHOro OmbITa, JabopaTopHOil pabOThl MO UCCIEIOBAaHUIO CBOWCTB
BEIL[ECTB, yUeOHOTO MPOEKTA);

yMEHHsSI Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATENBHOU U
MCCJIEJIOBATENBCKOM AESITEIbHOCTHU MIPU PELIEHUH BO3HUKAIOLIUX MPOOIEM Ha OCHOBE yuéTa OOLINX
MHTEPECOB U COIJIACOBaHUS MO3UIUHN (0OCYKIEHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpAMHALIMS COBMECTHBIX AEHCTBUI, ONPEEICHNE KPUTEPUEB M0 OLIEHKE KaYeCTBA BHIMIOJIHEHHON
paboTHI U APYyTHE).

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe AelicCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNsaTh LEMH AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOJHMPOBATH U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO ACATEIBHOCTD, BHIOMpPATh Hanboee
s dexTrBHBIE CITOCOOBI PelIeHUs] yUeOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOATEIHLHO COCTABIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEWCTBUM MPU BBHINOJIHEHUU 3aJaHUN C YUETOM
MOJyYeHUs HOBBIX 3HAHMM 00 H3ydaeMblX OOBEKTaX — BEIIECTBAX W PEaKLUsAX, OLIEHUBATh
COOTBETCTBUE MOIYYEHHOI'O PE3yJIbTaTa 3asiBJICHHON 11€J1M, YMEHHUE UCII0NIb30BaTh U aHAIU3UPOBATh
KOHTEKCTHI, TIpeJyIaracMbie B yCIOBUH 3aJaHUN.

MNPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yibTaTOB IO OCBOCHHIO O0S3aTE€IBHOTO  COACpIKAHMS,
YCTQHOBJICHHOTO JaHHON (enepanbHO  paboyeid mporpaMMOi, BBIJEISIOT: OCBOCHHBIC
00y4JaroIMMuUCs HayYyHble 3HaHUS, YMEHUS U CIIOCOOBI ACHCTBUIA, crielIupUIecKHe sl MPEeAMETHON
ob0nactu «XuUMHS», BUIbl JNEATEIBLHOCTH MO TOJYYEHHIO HOBOIO 3HAHHUS, €r0 HHTEPIPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYECOHBIX U HOBBIX CUTYyAIIHSIX.

K xoHuy oOyuenuss B 8 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y O0yUaIOIIUXCSI YMEHUI:
pPacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKUX TOHSATHI: aToM, MOJEKyJla, XHUMHUYECKUH DJIEMEHT,
IIPOCTOE BEILECTBO, CJIO)KHOE BELIECTBO, CMECh (OIHOPOAHAs M HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEINIbHAsl aTOMHAsi U MOJIEKYJIsipHas Macca, KOJIMYeCTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsI XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIH OOBEM, OKCHJ, KHCIOTA,
OCHOBaHHUE, COJb, OJJIEKTPOOTPUILIATEIHLHOCTh, CTEMEeHb OKHCIEHUS, XHMHUYECKas peaklus,
KJacCu(UKAIMS PEaKIMiA: peaki COSIMHEHUS, PEaKLIUU pa3loKeHUs, PeaKkluu 3aMelIeHus,
peakiuu oOMeHa, 3K30- U IHAOTEPMUYECKUE PEaKLUH, TEIIoBOH >PQeKT peakiuu, siApo aToma,
JJIEKTPOHHBIN CJIOW aroma, aTOMHas OpOWTanb, paguyCc aromMa, XUMHUYECKas CBs3b, MOJIApHAs U
HENOJsIpHas KOBAJCHTHAsl CBSI3b, MOHHAS CBsI3b, MOH, KaTHOH, aHMOH, PacTBOP, MaccoBas A0S
BellecTBa (IIPOILICHTHAs! KOHIIEHTpAIIHs) B paCTBOPE;

12



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHSATHI W MPUMEHSTH 3TU MOHATHS MPU
OTMCaHUU BEUIECTB U UX MPEBPAICHUN;
UCIIONB30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBJIGHHsS (OPMYJ BEIIECTB W ypaBHEHUH
XUMHYECKHUX PEaKIIHii;
OTIPE/CIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTEMEHb OKHCICHUS
9JIEMEHTOB B OWHApPHBIX COCAMHCHUSX, MPUHAJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIAcCy
COCMHEHHUI TO0 (popMysiaM, BUJ XUMHUECKON CBS3M (KOBAJIEHTHAs W MOHHAs) B HEOPTaHMUECKHUX
COCTMHCHMSIX;
packpeiBaTh cmbica [lepuonnueckoro 3akona I. M. MeHneneeBa: 1eMOHCTpUPOBATh MOHUMAaHHUE
NEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHMYECKHUX JJEMEHTOB OT MX IIOJOKEHUS B
[lepuoanueckoil cucTemMe, 3aKOHOB COXPaHEHHUS] MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4YEHHUs, 3aKOHa ABOTaJipo;
OMKCHIBATH W XapakTepus3oBarh TaOnmmuHyro (opmy Ilepuonndeckoil CHCTEMBl XUMHYECKHX
9JIEMEHTOB: pa3iMyuaTh MOHATHUS «riaBHas moarpynma (A-rpymnma)» u «modounas moarpynna (b-
rpynmna)», Majible U OOJBIINE MEPUOJbI, COOTHOCUTh 0003HAYCHHUS, KOTOPbIE UMEIOTCS B TaOIHIle
«lleprognyeckas cucremMa xumuueckux odnemeHtoB J[. WM. MenneneeBa» ¢ 4HUCIOBBIMH
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XHMHUYECKHUX JJIEMEHTOB (COCTaB U 3apsif siipa, 00IIee YUCIIO0
3JIEKTPOHOB U paclpeieNieHUue UX 0 AIEKTPOHHBIM CIIOSM);
KJIACCU(PUITUPOBATH XUMUIECKHE PJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA, XUMUIECKUE PEaKIuu (110
YHCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIIIOBOMY 3P PeKTy);
XapaKTepu30BaTh (OMHUCHIBATh) OOINMME XWMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJITBEPIKJasi OMUCAHUE MPUMEpPaMU MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKHX
pEaKLHii;
MMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOTO COCTaBa, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IUYHBIX YCIOBUSAX;
BBIUUCIISTH OTHOCHTEIBHYIO MOJIEKYJISAPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMUYECKOTO JJIEMEHTa 10 (QopMysie COSAMHEHUS, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIny;
NPUMEHSATH OCHOBHBIE ONEPAIMH MBICIUTEIBLHON ACATENHHOCTH — aHAJINU3 U CUHTE3, CPaBHEHHE,
0000111eHIe, CUCTeMaTU3allnio, KiacCu(UKaINIO, BbISIBJICHHE MPUYMHHO--CIEACTBEHHBIX CBSI3EH —
JUTSL U3YYEHUS] CBOMCTB BEIIECTB M XMMUYECKUX PEAKIUH, ECTECTBEHHO-HAYUYHbIE METO/bI IO3HAHUS
— HaOJI0IeHHEe, U3MEPEHHE, MOJICTUPOBAHNUE, SKCIIEPUMEHT (PeasbHbIM U MBICICHHBIN);
CJIeOBaTh TpaBWjaM TOJB30BaHUS XMMHUYECKOW TMOCYION W JabOpaTOpHBIM OO0OpyJOBaHUEM, a
TaKKe MpaBuiIaM OOpAIICHUs C BEIIeCTBAMHU B COOTBETCTBHM C MHCTPYKIIMSIMH IO BBITTOJIHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB TO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(Bomopoa u KHUCIOpOAa), MPHUTOTOBICHUIO PACTBOPOB C OMpENeIEHHOW MacCOBOM Jioyei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M TMPOBOAUTH XUMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO pPACTBOPOB WIEJIOYEH W KHUCIOT C T[OMOIIbIO HMHJIMKATOPOB (JIaKMYC,
deHondTanenH, METUIOPAaHXK U JPyTHe).

K xoniy oOyueHuss B 9 kiacce mpeIMeTHbIE pe3ylbTaThl HAa 0a30BOM YpPOBHE JOJKHBI
OoTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHM:
PacKpbIBaTh CMBICTT OCHOBHBIX XUMHUYECKUX TOHATUN: XUMUYECKUN DJIIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHWOH, MTPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, SJIEKTPOOTPHUIIATEIHLHOCTD,
CTETIeHb OKUCJICHHSI, XUMHUECKas PeaKIusi, XuMU4ecKas CBsI3b, TEIIOBOU 3 (HEKT peakiuu, MOJib,
MOJIIPHBIA 00BEM, PACTBOP, IJICKTPOJHUTHI, HEIJICKTPOIHTHI, JIECKTPOIUTHUSCKAS TUCCOIHAIINS,
peaKuyu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, 00OpaTHMble M HEOOpaTHUMbIE
peaKIiK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINU, OKUCINUTEIh, BOCCTAHOBUTEb, OKUCIICHUE
U BOCCTAHOBJICHHE, AIOTPONHUsA, aM(OTEPHOCTb, XUMHUYECKas CBsI3b (KOBAJICHTHAas, WOHHAafi,
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METAJIIIMYECKasl), KpUCTAIINYECKas PEIIETKA, KOPPO3Hs METAIIIIOB, CILIABbI, CKOPOCTh XMMHUECKON
peakuuu, npenenbHo ponyctumMas konuentpanus [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHATHI U NPUMEHATH 3TU NOHATHS NPU
ONMCAaHUU BEIIECTB U UX MPEBPALLEHUII;

UCTIONIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHUs (OpMyN BEIIECTB M YpPaBHEHUH
XMMHUYECKHUX PEaKIINii;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKHUCICHHMS XHUMUYECKUX DJIEMEHTOB B COEAMHEHHAX
Pa3IMYHOTO COCTaBa, MPHHAJIEKHOCTh BELIECTB K ONPENENIEHHOMY KJIacCy COEIUHEHHH ITo
dopmynaM, BUA XUMHUYECKOW CBS3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHMSX, 3apsii MOHA 0 XUMHUYECKOW (opMmylie, XapakTep cpeabl B BOAHBIX PAacTBOpax
HEOPraHUYECKUX COEAMHEHUN, TUIl KPUCTAJNINYECKON PEIIETKN KOHKPETHOTO BELIECTBA;
packpbiBaTh cMmblca Ilepuoguueckoro 3axona [I. M. MenneneeBa M IE€MOHCTPUPOBATh €ro
NOHMMAaHHEe: OMHUCHIBATh W XapakTepu3oBaTh TabnuuHyo ¢opmy Illepuoanueckoil cucTemMbl
XMMHUYECKHX 3JIEMEHTOB: pa3ivyaTh IMOHITUS «IJIaBHas noArpynna (A-rpynmna)» M «HoOo4Has
noarpynna (b-rpynmna)», manele W OOJbIIME NEPUOABI, COOTHOCUTh OOO3HAUEHUS, KOTOpPbIE
UMEIOTCA B TEPUOJMUYECKOW TabiuIle, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi] siipa, oOlIee YUCIIO AIEKTPOHOB U paclpeesieHne UX 110
3JIEKTPOHHBIM CJI05IM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U MX
COEIMHEHMH B Mpesenax MajblX MEpUOJIOB U IIaBHBIX MOATPYIII C YYETOM CTPOSHHS UX aTOMOB;
KJIaccu(UIMPOBATh XUMUUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIIEeCTBA, XUMHUECKUE peakLuu (110
YHCIY U COCTaBy YYacTBYIOIIMX B PEAKLUH BEILECTB, MO TEIIOBOMY 3(h(eKTy, Mo M3MEHEHHUIO
CTETIEHEH OKUCIIEHUS] XUMHUYECKUX HJIEMEHTOB);

XapaKTEepU30BaTh (OMUCHIBATH) OOIMME U CHEMU(UUECKHE XUMHUYECKHE CBONCTBA TMPOCTHIX H
CJIOXKHBIX BELIECTB, MOATBEPKAAsl ONMMCAHWE NPUMEPAMU MOJIEKYJSPHBIX U HOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHII;

COCTaBJIATh YPABHEHMSI IEKTPOJIUTUYECKON NHUCCOLMALMKA KUCIOT, LICJIOYEH M COJIEH, MOJHbBIE U
COKpaIEHHBIE ypaBHEHMS PEaKIHii MOHHOTO OOMEHa, ypaBHEHHS PEAaKIHi, IMOITBEPKIAIOLINX
CYILLIECTBOBAHHE F€HETHUUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI MOCPEICTBOM COCTAaBJICHHUS
JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

IPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTHU OT UX CTPOEHUS, BO3MOXXHOCTU MPOTEKAHUS
XMMHUYECKHX TPEBPAIIECHNN B PA3JINYHBIX YCIOBHSX;

BBIUUCIISITH OTHOCHUTEIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIO
XMMHUYECKOTO 3JIEMEHTa MO0 (opMylie COEIUHEHHs, MAacCOBYIO OO BEIIECTBA B pacTBOPE,
IIPOBOJIUTB PACUETHI 110 YPABHEHHUIO XUMHUECKOU peaKlvy;

coOroIaTh MpaBHjIa TOJIb30BAHUS XMMHMYECKOW TOCYI0W M J1TabOpaTOpHBIM O00OpYIOBaHUEM, a
TaKXKe IMpaBWiia OOpaIeHHs] C BELIECTBAMU B COOTBETCTBHM C HMHCTPYKLUMSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAaHUIO Tra3000pa3HBIX BEIIECTB
(aMMMaKa 1 yrieKkucsoro ras3a);

IIPOBOAMTD PEAKIUH, TOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHbIX BELUIECTB: PAaCIO3HABATh
ONBITHBIM TYTEM XJIOpUA-, OpomuI-, HOAWMI-, KapOoHar-, ¢docdar-, cwimkar-, cyiabdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHS M MOHBI N3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINAE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OINEpAlMM MBICIUTEIBLHOW NEATENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eH1e, CUCTEMATH3alMI0, BbISIBICHUE MPUUMHHO-CIECACTBEHHBIX CBS3ed — I HM3Y4YEHHUs
CBOMCTB BEIIECTB M XUMHUYECKMX pEaKUuid, ECTECTBEHHO-HAYYHbIE METOJbl IIO3HAHUA —
HaOJIr0/IeHUE, U3MEPEHUE, MOJIEIMPOBAHUE, IKCIIEPUMEHT (pealIbHbI U MBICICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBo 9acoB
Ne HaunmenoBanue pa3iesoB u DJIeKTpPOHHbBIe (HM(ppPOBbIE)
KonTtpoibHble IIpakTu4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoThbI
Paznea 1. IlepBoHayanbHble XUMHYECKHE IOHATHUSA
Xumust — BakHas 00J1aCThb
11 €CTECTBO3HAHUA U 5 5 bubmuoreka [JOK
' HPAKTUYECKON JIEATENBHOCTH https://m.edso00.ru/7f41837c
yejnoBeKa
BemiecTBa u xumMmuueckue but6mmoreka [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c¢
Wroro mo pazneny 20

Pasnen 2. BakHelilne npeAcTaBUTeId HEOPraHHYECKUX BelleCTB

51 Bosnyx. Kucnopon. [lonsitue 6 bubnmoreka [JOK
' 00 okcumax https://m.edso0o.ru/7f41837c
Bonopon.Ilonstre o kucnorax bubnuoreka [JOK
2.2 8 1
U COMSIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 but6mmoreka [{OK
2.3 5 1 1
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 1 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Paznen 3. llepuoagnuecknii 3axon u [lepuognyeckasi cucrema xumuieckux 3jeMeHToB JI. U. MenaeneeBa. CTpoenne aToMOB.
Xumudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN
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[Tepuoanueckuii 3aKOH U

31 [Tepnonnueckas cuctema 7 bubmuoreka [JOK
XUMHYECKHX dj1eMeHToB [[. 1. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aroma
Xumudaeckas CBSI3b. BuGmorexa [IOK

32 OxucamTenyHo- 8 . https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKITHI

Horo no paeny 15 .
PezepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 68 4

I[TPOTPAMME
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9 KUIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudposbIe
Ne i/m P Kourpoabnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. BeniecTBO U XUMHUYeCKHE PeaKkIUuu
11 [ToBTOpEeHME U yrinyOieHrne 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnuoreka [JOK
' peaxiuit https://m.eds00.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLIUALUS. 8 1 1 bubnuoreka [JOK
' XUMHUYECKUE PEAKIIUN B PaCTBOpaxX https://m.edsoo0.ru/7f41a636
Hroro no pazaeny 17
Pasnen 2. HemeTa/iibl M X COeIMHEHUS
51 OO0m1as XxapakTepruCTUKa XUMHUECKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorens: https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 buommorexa LIOK
' FPYHHEL %P https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepuUCTHKa XUMUYECKUX
2.3 aneMeHTOoB VA-rpynisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyHaL ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX Eu6 OK
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 nosmorexa [

erMHI/Iﬁ 1 NX COCOAMHCHUS

https://m.edsoo.ru/7f41a636
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Hroro no pazpeny

Pazgen 3. MeTa/uIbl M HX COeTUHEHUS

25

. bubmuotexa [JOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxxuelimnre MeTaibl ¥ UX COEIUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasnen 4. Xumus u okpykaouias cpeia
4.1 BemrecTBa 1 MaTepHualinl B )KU3HU YEJIOBEKA 3 bubmnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubnmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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HNOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara nudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Pons XuMuu B :KU3HU 1 bu6nmoreka [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
ITonsaTne o MeTo1ax MO3HAHUS B XUMUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a0OPATOPUN U TIPUEMBI 1 1 bubnnorexa [JOK
oOpaieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)
Yuctele BemecTBa U cMecH. CriocoObl 1 bu6mmorexa [IOK
pasjiesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpaxTrueckas padota Ne 2
«Pasnenenue cmecelt (Ha mpuMepe 1 1 bubmorexa HOK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOU COJIH )»
ATOMBI M MOJIEKYJIBI 1 bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6¢c
XuMHUYeCKHUe dJIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie 1 clIOKHBIC BEIIECTBA 1 bubmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
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3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bu6mmoreka [{OK
10 X .B
umirieckas opmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bu6mmoreka [{OK
OtHOcHTENbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J11 XHUMHYECKOTO bubmuorexka [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. Moib. bubmnorexa [IOK
Momnspaas macca https://m.edso0.ru/ff0d5230
14 ®u3nYecKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpOTEKaHUSA bu6mmoreka [JOK
XUMHYECKHUX PEAKLU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIIECTB. bubnnorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Berancnenust konuuecTBa, MacChl
17 BEIECTBA 110 YPABHCHUSAM XUMHYCCKUX bubmorexa HOK
Hl . P https://m.edsoo.ru/ff0d5708
peaKmii
Knaccudukanus XuMHUeCKUX peakiui
18 (coenuHEHUS, PA3II0KCHUS bubmorexa HOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBII1-
19 sHIMKIoNeancT. O600IeHne bubmmorexa [TOK
H ARCT: o https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIlrs 3HaHUI
20 KontponsHas padora Nel no treme 1 bubnnorexa [JOK
«BelecTBa 1 XUMUYECKHUE PEAKLIMN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocran bu6nuorexa [IOK

BO3ayXa. KI/ICJ'IOPO,Z[ — OJICMCHT U
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npoctoe BeuiectBo. O30H

duznyeckue 1 XUMUYECKHE CBOMCTBA

bu6nuorexa [JOK

22
KUCII0POAA (peaKiih OKHCICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CnocoOsI MoTy4eHHs KHCIOpOo/ia B
23 71a00paTOPUU U MTPOMBIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopoaa
TennoBoii 3pPexT XuMUIecKoi
24 peaKuuu, MOHATHE O bu6mmorexa [{OK
TEPMOXUMHYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
DHIOTEPMUYECKUX PEAKITUIX
TomnuBo (HedTh, yrojab U METaH).
25 3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0 bubmorexa HOK
P AR, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAICHUS
[Ipaktruueckas padota Ne 3 o Teme
26 «ITomydenue u coOupanue Kuciaopoaa bubmorexa HOK
y - p poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €TO CBOHCTBY»
97 Bopopon — snemeHT u npocroe bu6nmoreka [JOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 du3ndecKkue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITIOTAX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CniocoOsI oTy4eHus BOAOPOia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padorta Ne 4 o reme
bubmnorexa [IOK
31 «ITomy4yenne u coOupanue BoI0po/ia,

W3YYEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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MounsipHbiii 00BEM ra3oB. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruncnenus o0bEMa, KoJIMUeCTBa
33 BEILIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncnenus 00bEMOB ra3oB 110
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
ybae pealtii i https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 Du3nvecKue U XUMHUYECKHE CBOMCTBA bu6mmorexa [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanuii. [lonsarue 00 bubmuoreka [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurenb. HacblmeHnasie
37 u HeHacmpeHHHS acTBOpbI. MaccoBas bubmorexa HOK
m p pBI- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOPE
[TpakTrueckas pabota Ne 5 o reme
38 «IIpuroroBieHue pacTBOpOB C bub6numorexa [IOK
onpeAeNEHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 Kontponbnas pabota Ne2 o teme 1 bubnnorexa [JOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIaccupuKamus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yeHnue 1 XuMHU4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa HOK
: p https://m.eds00.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMs: COCTaB, KJIacCU(UKAIINS, bu6mmorexa [JOK

HOMEHKJIaTypa
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43 [Tonmyyenue U XUMHYECKUE CBOMCTBA bubnnorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue U XMMUYECKUE CBOMCTBA bubnnorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanre): HOMEHKIATypa,
46 CHOCOéBl; o ‘I)eHI/ISI XI/IMI/I‘IZEKI/IG bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOIICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 SKCTICPUMEHTAIIBHBIX 3a71a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETHEHUN
48 I'eneTnueckas cBsA3b MEXKY KiIacCaMU bubnuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0o01IeHre U cHCTeMaTU3alus 3HaHU I
= H https://m.edsoo.ru/00ad9ch2
Konrponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 1 bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCUPUKAITUU
51 xml/)mqecxnx 3JIEMEHTOB ?IOHSITI/IC 0 brbmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
Ilepuoauueckuit 3aK0H U
52 [Teproanueckas cucTeMa XUMHUYECKUX bubmmorexa [TOK
pro https://m.edsoo.ru/00ada52c
anemenToB /1. 1. Menaeneepa
bubnnorexa [JOK
53 [Tepuonpl, rpynmbl, TOATPYIIITHI 1
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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

Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 snaep. N3oTomnbl https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI0UYEeK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XUMHYECKOTO
56 AJIEMEHTA IO €T0 MOJIOKCHHIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenwue [leprogudeckoro 3aKoHa st
57 pa3BUTHUA HayKu U npaktuku. /1. . bubnumoreka [IOK
MenaeneeB — y4€HbIN, NTEIArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnmnorexa [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo0.ru/00adaab8
bubmmoreka [{OK
59 Hortmas xiiriecias cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas noisipHast XUMU4YECKast bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnast HemomnsipHas XUMUYeCKast bubnmnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuoreka [JOK
62 CTeneH okHCIIeHHs https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padora Ne4 o Teme 1 bubmmoreka [JOK
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«Ctpoenne aroma. XUMHUYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O600IcHHE 1 1 bubnnorexa [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepHbIii ypok. O6001ICHHE 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb?
68 PesepBHeIit ypok. O600IcHHE 1 1 bubmmorexa [JOK
cUCTEMAaTU3allus 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

[Tepronuueckuii 3aK0OH.
[Iepuonnueckas cucrema
XUMHUYECKUX djiemeHToB 1. 1.
MenneneeBa

3aKOHOMEPHOCTH B UBMEHECHUH
CBOMCTB XMMHUUECKHX DJIEMEHTOB
MEPBBIX TPEX MEPUOIOB
Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHUYECKUX BELIECTB

Bunpl xumMpudeckoul CBSI3U U THIILI

KPUCTAJUIMYECKUX PEIIETOK

Konrtponsnas padora Nel mo reme

«IloBTOpeHue u yriyoiaeHue 3HaHUM
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilacca»

KHaCCI/IQ)HKaHI/IH XUMHNYCCKHUX

peaKLyii o pa3IuyHbIM IPU3HAKAM

[ToHsATHE O CKOPOCTH XMMHUYECKOMN

pE€aKkuu. ITonsiTHE O TOMOT€HHBIX U

TETCPOTCHHBIX PCAKIIUAX

IloHsaTHE O XUMHUUYECKOM PaBHOBCCHUMU.

@akTOpsI, BIUSAIOIINE HA CKOPOCTh

XHUMHYCSCKOHN pE€aKU U IMMOJIOXKECHUC

KoaundyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
H3YYeHUS

JJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypcsbl

bu6nuoreka [JOK
https://m.edso0.ru/00adb59e

bubmmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmorexa [JOK
https://m.edsoo.ru/00adb7e2

bu6nuoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6nuoreka [JOK
https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECUA

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust PIEKTPOTUTUYECKOMN
10 ncconuanuu. CHWIbHbBIE U ci1adble bubmmorexa LIOK
8 HHaTH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Honuble ypaBHEHUS peaKInii bubmorexa LOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE NPEACTABICHUN bubmorexa LOK
pvﬂ https://m.edsoo.ru/00add5d8
00 JIEKTPOTUTUIECKON AUCCOIHAIIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 bubmmorexa LHOK
pei . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOLIUAIIUU
14 ITonsatue o ruaponuse coyen buGnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001eHne U CUCTEMaTU3AIIHS bubmuoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
IIpakTnueckas padora Ne 1.
16 «Pemenue skcepuMEHTAIIBLHBIX bubmmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a1a9y
KontponsHas pabora Ne2 o reme
17 «DNEKTPOIIUTHUECKAS TUCCOIINAINAS 1 Bubmorexa OK
P a HHATIL. https://m.edsoo.ru/00addecQ
XUMUYECKUE pEeaKlii B PACTBOPAX)
OO6m1as xapakTepucTHKA rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDE bubmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CoinsiHast KUCIIOTA, bubnnorexa [JOK
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XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MPUMEHEHHUE

[IpakTuyeckas padora Ne 2 o Teme

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

bu6nmoreka [JOK

20 «ITomyyeHre CONSTHOM KHUCIIOTHI,
’ N . https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONCTB»
Boruricnenus no ypaBHEeHUsIM
21 XUMHYECKHUX PEAKILUN, €CIIN OJUH U3 bubmmorexa [TOK
P ’ https://m.edso00.ru/00ade488
pEeareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmuorexa [JOK
VIA-rpymiibt https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(GUKAITIN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUI bu6mmoreka [IOK
B IIpUpoJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopon, CTpoeHuE, bubmmorexa [JOK
(bu3nUecKre U XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,
25 ¢du3nvecKkne 1 XUMHYECKHE CBOCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKHE peakllny, JIexKallnue B
OCHOBE ITPOMBILIIEHHOTO crIocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6nmoreka [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COETUHEHUSIMU
cepol
97 Brranciienue MaccoBoii 1071 BeIXO/a bubmuoreka [JOK
MPOJYKTa PEAKIUHN https://m.edsoo.ru/00adec8a
28 OO0w1ast XxapaKTEepUCTHKA 3JIEMEHTOB bubnuoreka [IOK
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VA-rpynmnsl. A30T, paclipoCTpaHEeHHe
B IIpupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

AMMuak, ero puznyecKue u

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

Bbu6nuorexa [JOK

29 XAMUWYECKHE CBOMCTBA, OJyUYEHUE U
Y https://m.edso00.ru/00adf004
MIPUMCHCHUE
[IpakTuyeckas padora Ne 3 o Teme
30 «[TonyyeHrne aMMuaka, U3y4eHre ero bubmmorexa [JOK
" 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCI0Ta, e€ (U3NIeCKue 1 bubnnorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHWUSI B KAUYECTBE MUHEPATbHBIX

32 oOpeHwuii. XuMuieckoe brbmmorexa [TOK
yAoop ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY KAIOIIEH cpepl
COCTMHEHHSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (I)OC(%)O pHaSI KI/ICJ‘I((l))Ta q)(blzll)m(qe)cxne U bubnuorexa LIOK

p o7 https://m.edsoo.ru/00adf68a
XHUMHUYECKHE CBOWCTBA, MOJyYCHHE
Ucnonb3oBanue pocdaTtos B

34 KauyecTBE MUHEPAIbHBIX YIAOOPEHUH. bubmmorexa [JOK
3arpsi3HeHue IPUPOTHON Cpeibl https://m.edso0.ru/00adfc20
tdbocharamu
Vruepon, pacupocTpaHeHHE B

35 npu ine E)I/IL’.I/IIzIeCKI:/Ie Y XUMHUYECKHE brbmmorexa [HOK

PUPOJE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxcunsl yraepona, ux pusndeckue u bubnnorexa [JOK

XUMHYECKUE CBOUCTBA.
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37

38

39

40

41

42

43

44

DKOJI0ru4ecKue mpooemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

VYroapHasa KUCIOTa U €€ COJIN

[IpakTrueckas padota Ne 4 o Teme
"[lony4yeHnue yriekucioro rasa.
KauecTBenHnas peakuus Ha KapOoHaT-

n

HOH

[TepBOoHaUYaNbHBIE MTOHATHUS 00
OPraHMYECKHX BEIIECTBAX KaK O
COEIMHEHMSX yIIIepoaa

KpemHuii u ero coeguHeHust

[Ipaktuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«BaxHeitye HeMeTaIbl U UX
COCAUHCHHS

Konrtponsnas padora Ne3 o reme
«Bakuenme HeMETaJUIEI U UX
COCTUHEHUA»

OO61as xapakTepucTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
Mertanueckas CBs3b U
METAJUTMYECKass KPUCTAJUTMYECKAS
pemérka. Pu3nvyecKre CBOMCTBA
METaJUIOB

XMUMHYECKHE CBOMCTBA METALJIOB.
DIEeKTPOXUMHUYECKUN Psif

bu6nuoreka [JOK
https://m.edsoo.ru/00ae006c¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e

bu6nuoreka [JOK
https://m.edsoo.ru/00ae054e

bu6nuoreka [JOK
https://m.edsoo.ru/00ae080a

bubnnorexa [IOK
https://m.edsoo.ru/00ae0bf2

bu6nmoreka [JOK
https://m.edsoo.ru/00ae0el18

bu6nuoreka [JOK
https://m.edsoo.ru/00ael103e

bu6nuoreka [JOK
https://m.edsoo.ru/00ael1156
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HaIpSDKEHNUN METaJUIOB

OO6m1re cnocoObl MOTyYeHHUS
MmetauioB. CriaBel. BeruuciieHust mo

45 aBHEHUSIM XUMHUYCCKUX PEAKIIUU bubnnorexa [IOK
yp peakiu, https://m.eds00.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPIKHT
MIPUMECH
46 TTonsaTHE O KOPPO3UHK METAIIIOB buGnnorexa [IOK
pp https://m.edsoo.ru/00ael1278
Bbu6nuoreka [JOK
47 [lenourpie MeTa bl https://m.edsoo.ru/00ael4b?2
48 OKcubl ¥ TUIPOKCUIBI HATPUS U bubmmorexa [JOK
KaJtus https://m.edsoo.ru/00ael4b?2
49 [I{er04HO3EMENBHBIE METAJIIBI — bu6nuoreka [IOK
KaJILIUHA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeuHEHNS KaJIbIHAS bubmmorexa [IOK
A 1 https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
59 JKécTkoCTh BOJIBI U CIIOCOOLI €€ bubnnorexa [IOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI U METOMIBI €€ buGnnorexa [IOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
Bbubnuorexa [JOK
54 A I
JOMUHIH https://m.edsoo.ru/00aelc64
55 AmdotepHbIe CBOICTBA OKCHA U bu6mmorexa [IOK
TUIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK
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Oxkcupl, TUIPOKCUIBI U COJIM JKeJe3a

https://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK

> (11 u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHNe U CUCTEMATU3ALIHS
3HaHUU
[TpakTrueckas padota Ne 7. Perenue
59 SKCIEPUMEHTAJIbHBIX 33/a4 110 TeME bubmmorexa [JOK
«BaxkHenme MeTajliIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHHUS
Borunicnenus no ypaBHeHUsIM
XUMHYECKHUX PEaKIIHid, €CJIU OJIUH U3
60 peareHToB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COAEPKUT NpUMeECH. BrrunciieHus https://m.edso0.ru/00ae1750
MAacCOBOM J0JIM BBIXOJa MTPOJAYKTa
peakuu
61 O060061IeHre U cucTeMaTu3aus
3HAHUU
KonTponbnas padorta Ne4 no teme
62 «Baknele MeTaIbl U UX 1
COCTUHEHUS»
63 BemectBa 1 maTepuansl B Bbu6nuorexa [JOK
MOBCEIHEBHOM KM3HH YeJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bubnuorexa [JOK
OKpYKaroIlei cpeapl https://m.edso0.ru/00ae4270
65 Ponb xumum B penieHuu bubnnorexa [JOK
9KOJIOTHYECKUX MPOOIEM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O60011eHue u bubnuorexa [JOK

CUCTEMATH3aINsI 3HAHUH

https://m.edsoo.ru/00ae0d0a
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67 PesepubIil ypok. O600meHIEe 1

cUCTeMaTH3aIUs 3HAHUH
PesepBHelil ypok. O600IeHNE 1
crucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

8 KITACC

Xumust. 8 knace/I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBeienune;

Xumus 8 knacc. Xumust 8 kinace: yueonuk / O. C. 'abpuensia. — 8- u3a. mpepad. — M. : Ipoda, —

2019 1. 287 c.[1] c.: ni. - (Poccuiickuit yueOHUK).
ISBN 978-5-358-21272-5

9 KJIACC

Xumwst. 9 knacce/T'abpuensu O.C., OctpoymoB WN.T'., CnaakoB C.A., AKIHOHEpHOE OOIIECTBO
«M3narensctBO «lIpocBemienner;

Xumus 9 knace: yueonuk / O. C. 'aGpuensa. — 7-e u3a. npepad. — M. : Ipoda — 2019 1. 319, [1]
C. un. (Poccwuiickuii yueOHUK)

ISBN 978-5-358-21507-8

yueOHUK).

ISBN 978-5-358-21272-5

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

8 KJIACC

1. B nomomrs mkosnsHOMY yunrtemo. M. 0. I'opkoenko «IloypouHsie pa3paboTKu MO0 XUMHUU K
yueonukam: O. C. I'abpuensna; H. M. Conuna, M. I1. Canuna; I'. E. Pyasutuca, ©. T
denpnamana» 9 knacc. «Bakoy», Mocksa 2005 T.

2. B momome abutypuenty. O. C. I'abpuenss, U. I'. OctpoymoB «Xumusi». [Tocobue mst
MIKOJIBHUKOB CTapIIUX KiaccoB u noctymnatonmx B BY3e1. poda, Mocksa 2005 r.

3. B nomorms abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AaapeeBa «Xumusi». s
IIKOJIbHUKOB CTapUIMX KjaccoB U nocrynatouux B BY3s1. Teopetnueckue ocHoBbl. Bompocsl.
3amaun. Tectsl. [log penakumeit mpodeccopa P. A. Jluguna 3 — e uzganue, ucnpasierHoe. poda,
Mocksa 2004 r.

4. T'abpuensu O.C. IIporpamma Kypca xumuu 11 8-11 kimaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuit. — M.: [Ipoda;

5. T'abpuensa O.C. Xumust: 8 kitace : yaeOHUK 7151 00111e00pa30BaTeIbHBIX YUPEKIACHUH. — M.
Hpoda.

6. N'abpuensu O.C. M3yuaem xumuto B 8 KiI.: quaaktudeckue matepuaisl / O.C. 'abpuenss, T.B.
CmupHoBa. — M.: biuk mutoc

7. I'abpuensu O.C., Bucko6oiinnkosa H.I1., SmykoBa A.B. HacronpHas kHUTa yuuTemns. XuMUs.
8 xi1.: Meronnueckoe nmocobue. — M.: [lpoda;

8. 'abpuensn O.C., Pynos H.H., Tonkynor B.1. XuMuueckuii 3KCIEpUMEHT B IIKOJIE. 8 Kiacc. —
M.: JIpoa

9. MunucrepctBo o6pazoBanus Poccuiickoii @eneparuu. [IporpamMmsl 1is
o01reo0pa3oBaTenbHbIX yupexaeHuid. Xumus 8 — 11 kiaccel. -3-e u3gaHue, CTepeoTHITHOE -
Mocksa; Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas mporpamma. Xumus. kK YMK O. C. I'abpuensina Jlabupunt. py. U3narensctBo "Bako"
2016T.

11. denepanbHOro KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa 0011Iero o0pa3oBaHus M0 XUMUU
(Hacts 1. OcHoBHOE 00111€€ 00pa30BaHKE) [l OCHOBHOW 00111€00pa30BaTEIHLHOM KO B
COOTBETCTBUHU C CYIIECTBYIOIICH KOHIIEMIIUEH XUMUYECKOTO 00pa30BaHusl.

12. Xumus: 8 kacc: KOHTPOJIBHBIC U IPOBEpOUYHBIC paboTHI K yueOHuky O.C. ['abpuensna
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«Xumus. 8 kmace» / O.C. I'abpuensn, [1.H. bepeskun, A.A. YirakoBa u n1p. — M. : lIpoda;
13. Xumus 8 knacc. Xumust 8 kinacce: yueOnuk / O. C. 'abpuensa. — 8- u3a. mpepad. — M. :
Hpoda, — 2019 1. 287 c. [1] C. : un. - (Poccuiickuii y4eOHHK).

ISBN 978-5-358-21272-5

14. Xumus B Tabaunax 8 — 11 kiacesl. CnpaBouHoe nocoOue. ABTop — cocTaBuTeNb A. E.
Haconoga 10 — e uznanue, crepeorunsoe. Jpoda, Mocksa 2007 T.

9 KJIIACC

1. B nomomp mkoiapHOMY yuutento. M. FO. ['opkoBenko «Iloypounsie pa3paboTKy 10 XUMHHU K
yueonukam: O. C. I'abpuensna; H. 1. Conuna, M. I1. Canuna; I'. E. Pyasutuca, ©. T
denpamana» 9 knacc. «Bakoy», Mocksa 2005 T.

2. B momomp abutypuenty. O. C. I'abpuenss, U. I'. OctpoymoB «Xumusi». [Tocobue mst
MIKOJIBHUKOB CTApIIUX KiaccoB u noctymnaronmx B BY3e1. poda, Mocksa 2005 r.

3. B nomomnrs abutypuenty. P. A. Jlugun, B. A. Momnouko, JI. JI. AuapeeBa «Xumus». s
IIKOJIbHUKOB CTapLIMX KjaccoB U nocrynatoumx B BY3s1. Teopetnueckue ocHoBbI. Bompocsl.
3amaun. Tectsl. [loa penakumeit mpodeccopa P. A. Jluauna 3 — e uzganue, ucnpasierHoe. poda,
Mocksa 2004 .

4. T'abpuensu O.C. IIporpamma Kypca xumuu 11 8-11 kimaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuit. — M.: [Ipoda;

5. Xumust 9 knacc: yuebnuk / O. C. I'aGpuensia. — 7-e uza. npepad. — M. : Ipoda — 2019 r. 319,
[1] c. un. (Poccuiickuii yqaeOHHK)

ISBN 978-5-358-21507-8

6. I'abpuensa O.C. N3yuaem xummio B 9 ki1.: nuaakrudeckue matepuaisl / O.C. ['abpuensn, T.B.
CwmupnoBa. — M.: bauk mitoc

7. T'abpuensa O.C., Bucko6oiinukosa H.I1., SlmrykoBa A.B. HactonpHast kHHUTa yuuTens. XuUMUs.
9 ki1.: Meroauueckoe nmocoowue. — M.: JIpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B./. Xumuyeckuii 5KCIepuMeHT B IIKoJIe. 9 Kiacc. —
M.: ipoda
9. MunucrepctBo obpaszoBanus Poccuiickoit @eneparuu. [Iporpammsl ams
o01ieo0pa3oBaTeabHbIX yupexaeHuid. Xumus 8 — 11 kiaccel. -3-e u3gaHue, CTePeoTHITHOE -
Mocksa; Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas mporpamma. Xumus k YMK O. C. I'abpuensna Jlabupunrt. py. M3garenscto "Bako"
2016T.

11. denepanbHOro KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa 0011Iero o0pa3oBaHus M0 XUMUU
(Hacts 1. OcHoBHOE 00111€€ 00pa3oBaHue) I OCHOBHOW 00111€00pa30BaTEIbHON MIKOJIBI B
COOTBETCTBUU C CYIIECTBYIOIICH KOHIIEMIIUEH XUMUYECKOTO 00pa30BaHusl.

12. Xumust: 9 kiacc: KOHTPOJIbHBIEC U TPOBEpOUYHBIE paboThl K yueOHuky O.C. ['abpuensna
«Xumus. 9 knacey / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u ip. — M. : [Ipoda;

13. Xumus 9 knacc: yueOnuk / O. C. 'aGpuensia. — 7-e uza. npepad. — M. : Ipoda — 2019 r. 319,
[1] c. un. (Poccuiickuit yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnuuax 8 — 11 kiaccel. CipaBounoe nocodue. ABtop — cocraBurens A. E.
Haconoga 10 — e uzganue, crepeotunsoe. Jpoda, Mocksa 2007 .

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
8 KIIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
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5) http://lwww.zavuch.info/methodlib/136/30956/ (caiiT mjist yauTens XUMUU B OMOJIOTHH)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 chasa_v_nedelju/1-1-
0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)

9) http://chemistry. narod.ru XuMuK.py: caiit o xumun

10) https://skysmart.ru/articles/chemistry

11) TTopran Beepoccuiickoii onummnuazp! mkoapHAKOB. http://rusolymp.ru/

12) Pycckuit obpa3zoBarenbHbIi mopTai. http://www.gov.ed.ru

13) deaepanbHbIil poccuiickuii 00meodpasoBaTebHbIi opTai. http://www.school.edu.ru
14) denepanbhblii nopran «Poccuiickoe odpazoBanuey. http://www.edu.ru

15) Topran komnanuu «Kupumt u Medoauii». http://www.km.ru

16) O6pa3oBatenbHbIN mopTai «Ydebay. http://www.uroki.ru

17) Kypnan «Kypoep obpazosanus». http://www.courier.com.ru

18) XKypuan «BectHuk obpazoBanusi». http://www.vestnik.edu.ru

19) Usnatennckuii tom «IIpodkuuray. http://www.profkniga.ru

20) Usnatensckuii mom «1 centsaops». http://www.1september.ru

21) ®ectuBasb nemaroruueckuii uaeit « OTKPBITHIH ypOK» (M3AATEIbCKHUI A0M «1 CEHTIOPS»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepuet nopran [polllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MunuctepcTBo 00pa3oBaHus U HAYKH.

26) Caiir CIAM I'MA: PEILLY BIIP, OI'3, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caiiT st yuurtens XMMUAU ¥ OHOJIOTHHN)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 _klass 2 chasa v_nedelju/1-1-
0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Mopran Beepoccuiickoii omummnuas! mKkonbHUKOB. http://rusolymp.ru/

12) Pycckwuii obpasoBarenbHbIii mopTai. http://www.gov.ed.ru

13) ®denepanbHbIil poccuiickuiil 001eo0pazoBaresbhbIil moptai. http://www.school.edu.ru
14) ®enepanbhbiii mopran «Poccuiickoe oopazoBanue. http://www.edu.ru

15) Mopran kommanuu «Kupusur u Medoauity. http://www.km.ru

16) O6pa3oBatenbHbIN mopTan «Ydebay. http://www.uroki.ru

17) Kypnan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XKypuan «BectHuk obpazoBanusi». http://www.vestnik.edu.ru

19) Usnatensckuii oM «IIpodxamray. http://www.profkniga.ru

20) Uznarenbckwuii 1oM «1 cenTssOps». http://www.1september.ru

21) ®ectuBanp negarorudeckuii uaeh «OTKPBITBIN YpOK» (M3IATENbCKUN TOM « 1 CEHTAOPSI).
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