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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMma 1Mo XMMUU Ha YPOBHE OCHOBHOT'O 00111ero o0pa3oBaHus COCTaBJICHA Ha OCHOBE TPeOOBaHUH K
pe3ylbTraTaM OCBOCHHMS OCHOBHOW 0OOpa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO o00miero o0Opa3oBaHuS,
npeacraBieHHbix B ®I'OC 00O, a Takxke Ha OCHOBe (enepanbHOl pabodeil mporpamMMmbl BOCIIMTAHHUS U C
y4€éTOM KOHIENIMN TMpernofaBaHus ydeOHoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OPraHU3ANUIX
Poccuiickoit ®enepanuu.

[IporpamMMa mo xumuu Ja€T NpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu OOy4YeHMs, BOCIUTAHUS U
pa3BUTHA O0OydarolIUXCsl CpPEACTBAMHU Y4eOHOro IMpelMeTa, YCTaHaBIMBAaeT 00s3aTelIbHOE IPEIMETHOE
coJiepyKaHue, MpeaycMaTpUBaeT paclpeesIeHue ero o KiaccaM M CTPYKTypUpOBaHUE IO pas3zesiaM U TeMaM
porpaMMbl MO XUMHUH, ONpPEIETISeT KOJWYECTBEHHbIE U KAYECTBEHHBIE XaPaKTEPUCTHUKU COJEp KaHMUS,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3YyYEHUS XUMHHM C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKM y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH O0ydYaromMXCs, ONMpeAessieT BO3MOKHOCTH
mpeaMeTa JUIsl peaiu3aiuy TPeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIEr0o O0pa30BaHHs, a TAKXKE TPEOOBAHHMH K pe3ysbTaraM OOYYCHHSI XMMHH Ha ypOBHE
1enei M3ydeHus MpeMeTa M OCHOBHBIX BUJOB y4eOHO-TIO3HABATENBHOUW AESITENFHOCTH OOYy4aromierocs Io
OCBOEGHUIO YUeOHOIO COJIepP KaHHUS.

3HaHWE XWUMHUU CIYXUT OCHOBOM I (QOPMHUPOBAHUS MHPOBO33PEHUS OOYYArOIMIErocs, €ro
MPEJCTAaBICHHA O MAaTEepPHATBLHOM CIWHCTBE MHpPA, BAXKHYIO pOJb UrpaloT (GopMHUpyeMble XUMHCH
MIPEJICTABJICHHS] O B3aUMOIIPEBPAILLEHUSX DHEPTUU U 00 SBOJIOIUHU BEIIECTB B MPUPOJIE, O MYTSIX PEIICHUS
rII00ambHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHs UEIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHUIIEBOH U
HKOJIOTHYECKOH 0€30MacHOCTH, TPOOIEM 3IpaBOOX PAHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET peaan3alii BO3MOKHOCTEHN A1 caMOpa3BUTHs M (POPMUPOBAHUS KYIbTYPBI TUYHOCTH, €€
o0mieit ¥ GyHKIIMOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHpPOBAHHE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH O0y4aroIuxcs, HaBBIKOB UX
CaMOCTOATENIbHOW  Y4eOHOW  JIeATENIbHOCTH, OKCIIEPUMEHTAIBHBIX W HCCIEIOBATEIbCKUX  YMEHUH,
HEOOXOMMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM J1eATeTbHOCTH;

3HAKOMHUT CO CHENU(UKON HAy4YHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI IEJOCTHOTO B3TJSAa Ha
€IMHCTBO TPUPOJBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaroM B ()OPMHPOBAHUU €CTECTBEHHO-HAYUHOM
IrPaMOTHOCTH O0yYaroIuxcs;

crocoOcTByeT (HOPMUPOBAHUIO IICHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-HAYUYHBIM 3HAHUSIM, K TIPUPOJIE,
K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTUYECKOE 00pa30BaHUE 00YUArOIINXCS.

JlanHble HampaBlieHHWs B OOYYEHMM XHMMHUU OO0ECTIEUMBAIOTCS CHEIUPUKON colaepkaHus Y4eOHOro
npeaAMeTa, KOTOPBIA SIBIISETCS TEJAaroruvyeckyd aJanTHPOBAHHBIM OTpaX€HHEM O0a30BOM HAayKHM XUMHU Ha
OIPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI OPHEHTUPOBAH HA OCBOCHHE OOYJAIOIIMMHUCS
CUCTEMbI TE€pPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPraHWYECKOM XHMHUHM U HEKOTOPBIX OTAEIbHBIX
3HAYUMBIX MOHSATUIA OPraHUYECKON XUMUHU.

CtpykTypa coaepaHus MPOrpamMMBbl 10 XUMHUH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO TMOAXO7a K e
n3yuyeHuto. CoepxraHue CKIAIbIBAETCS U3 CUCTEMbI MOHATHI O XUMUUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI
MOHATHM O XuMUYeckoi peakmuu. OO0e OSTU CUCTEMBI CTPYKTYpHO OPTaHU30BaHbI MO TPUHIUIY
MOCJIeIOBATEILHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akoHa J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeACTaBIeHUH 00 ANEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE AMIIMPUYECKM IOJYYEHHBIX M OCMBICICHHBIX
(hakToOB, pa3BHBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHS K APYroMy, BBIMONHIS (PYHKIUU OOBSCHEHUS U



IIPOrHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEM MPAKTHYECKOTO IPUMEHEHUS U MOJy4YEHUS N3Y4aeMbIX
BEILECTB.

OcBoeHne mporpaMMmbl IO XHUMHHU CIHOCOOCTBYET (DOPMHUPOBAHHIO MPEJICTABICHUS O XUMHUYECKOU
COCTaBJIAIONICH HAy4YHOW KapTHHBI MHpPa B JIOTHKE €€ CHCTEMHOH IPHUPOXBI, LICHHOCTHOIO OTHOILIEHUS K
HAay4YHOMY 3HaHHUIO U METOJaM II03HaHUA B HayKe. M3ydyeHne XMMUM IPOUCXOUT C IIPUBJICUECHUEM 3HAHUM U3
paHee M3yUEHHBIX Y4eOHBIX mpeameroB: «Okpyxawomuit mup», «buomorus. 5-7 kmaccel» u «®Pusuka. 7
KJIace».

[Ipy u3y4yeHHH XMMHHU MPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB XMMHYECKOM HayKH Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTUYECKOW AEATEIbHOCTU 4YEJIOBEKa M KAaK OJHOIO0 U3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7aya yueOHOTO IMpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUUECKUX 3HAHUNA —
BOKHEUIINX (AKTOB, TIOHATHH, 3aKOHOB U TEOPETHUECKUX IOJIOKEHUH, JOCTYMHBIX O00OIIEHHIA
MHUPOBO33PEHUYECKOI0 XapaKTepa, s3bIka HayKu, B IPUOOILEHNH K HAyYHBIM METOJaM MO3HAHUS IIPU U3YYEHUHU
BEIIECTB U XUMUYECKUX PEAKIM, B (GOPMUPOBAHUU U PA3BUTUU MIO3HABATENIbHBIX YMEHUN U UX IPUMEHEHUHU B
y4eOHO-TI03HABATEIbHOW M y4eOHO-HMCCIIEIOBATENBCKON JESTEIbHOCTH, OCBOCHMU TIPaBMII 0OE3011aCHOTO
oOpalIeHus C BEUIECTBAMU B MIOBCETHEBHON JKU3HH.

IIpu u3yyeHnn XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs BaKHOE 3HAYCHME NPUOOpENH Takue
LIEJIH, KAK:

— (dopMupoBaHHE HMHTEUIEKTyalbHO pPa3BUTOM  JMYHOCTH, TOTOBOM K CaMOOOpa30OBaHHMIO,
COTPYIHUYECTBY, CaMOCTOATEIBHOMY NPUHSATHIO pEIICHUH, CIIOCOOHOW amamTupoBaThCs K  OBICTPO
MEHSIOIUMCS YCIIOBUSAM KU3HU;

— HaIpaBJIEHHOCTb OOYYEHUs Ha CHCTEMAaTUYECKOe MPHOOLIEHHE O0YYaroIMXCsi K CaMOCTOSATEIbHOM
MO3HABATEIBHON JEsATeIbHOCTH, HAYYHBIM METOAAaM MO3HAaHUSA, (OPMHUPYIONIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIUX IMPHOOPETEHHIO OOYYarOIIMMUCS OIBITa Pa3HOOOpPa3HOM
NeSTeNbHOCTH, IO3HAHMWSA M CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH), HMEIOIINX
YHHUBEPCAIBHOE 3HAYEHHE VISl Pa3JIMYHBIX BUJOB JIEATEIBHOCTH;

— (hopmupoBanue 001N PYHKIIMOHATHHOW M €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM YHCIIE YMEHUHN
OOBSCHATH U OLICHUBATh SIBJICHUS OKPYXKAIOIIETr0 MUPA, UCIIONb3Yys 3HAHUSI U ONBIT, IOJIYyYEHHbIE PU U3YYEHUU
XUMHUH, IPUMEHATh UX MPH pEIIeHUH TPOOJIEM B MOBCETHEBHOM JKU3HU U TPYAOBON JAEATEIbHOCTH;

— ¢opMHUpOBaHNE Yy O0YYAIOUIUXCS T'YMAaHUCTUYECKUX OTHOLICHWH, MOHUMAHUS LIEHHOCTH XUMHYECKUX
3HAaHUW N7 BBIPAOOTKH HKOJIOTMUYECKU 1I€JIECO00pa3HOro IMOBEACHUS B OBITY U TPYIOBOM JAEATEIbHOCTU B
LEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOLIEH MPUPOJTHON Cpeibl;

— pa3BUTHE MOTHUBALMU K O0YYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO HAa OCHOBE
YCBOCHMSI OOIIEUEIOBEUYECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY MpO(dWiIsl U HalpaBIeHHOCTU
JalbHENIIero 00yyeHusl.

OO1iee ynciio 4acoB, OTBEAEHHBIX JJI U3YyYEHHUs] XMMHHM Ha YpOBHE OCHOBHOTO 00IIero odpazoBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COIEPKAHUE OBYYEHMUSA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XWMHM B KM3HH 4Ye€lIOBEKa. XHMMHS B CHUCTEME HayK. lerna W BellecTBa.
@Pusnueckre CBOWCTBA BELIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsATHE 0 MeToAax NMO3HAaHUA B XUMUMU.
UucTsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTbl. CUMBOJIbI XMMUYECKUX 3J1€MEHTOB. [IpocThie U clioxkHbIe
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass ¢opmyna. BaleHTHOCTh aTOMOB XHMMHUYECKUX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeuiectB. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHAs MOJIEKYJIspHas Macca. MaccoBasg 10
XUMHUYECKOT0 JIEMEHTa B COCIMHEHHH.

KonmnuectBo BemecrBa. Monbs. MonspHas wmacca. B3auMocBsI3p KoiauyecTBa, MacChl M 4ucCia
CTPYKTYPHBIX €IMHUII BeecTBa. Pacy€rel mo opMysiaMm XMMHUYECKUX COCTUHEHHH.

du3znuecKrue U XUMHUUECKHUE SIBJICHUSI. XMMUYECKasi peakius U e€ Mpu3HaKu. 3aKOH COXPAaHEHUSI MACChI
BEIIECTB. XUMHUYECKUE ypaBHeHMs. Kiaccupukanusi XUMUYECKUX peakuuil (COCTUHEHUS, Pa3JIOKEHUS,
3aMeIIeHHs, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TOCY/IOH, MpaBuiamMu paboThl B jJaboparopuu U MpuéMamMu OOpaIIeHUs C
nabopaTopHBEIM 000PYAOBaHUEM, WM3YYCHHE W OINUCaHWE (DU3MYECKHX CBOMCTB 00pa3loB HEOPTraHUYECKHX
BellecTB, HaOMIOAeHHEe PU3nyecKuX (IJIaBICHUE BOCKA, TasHUE JIbJla, pacTUpaHHUe caxapa B CTYIKE, KUTICHHE U
KOHJICHCAIIUST BOJbI) M XMUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHWE METHOW MPOBOJIOKH, B3aMMOJCHCTBHE
Melna C KHUCJIOTOW) SIBIEHUM, HaAOJIOJEHHE W OINKUCAaHUE IPU3HAKOB IPOTEKAHUS XHUMUYECKHX PEAKIHUM
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapusi, pa3iioKeHUE TUAPOKCUAA MEIU
(I1) mpu HarpeBaHuu, B3auMOCHUCTBHE Kene3a ¢ pactBopom conu meau (I1), u3ydyenue crocoboB pasmeneHust
CMeceil: ¢ MOMOIIBI0 MarHuTta, (UILTPOBAaHUE, BHIIAPUBAHME, NUCTUILUISALUSA, XpoMaTorpadus, IpoBeIACHHE
OYHUCTKHU TMOBapeHHON coNM, HAOIIOJCHUE M OMHCAHUE PE3yNbTAaTOB MPOBENCHUS OIbITA, HILTIOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MaCcChl, CO3JaHUE MOJIETIEN MOJIEKYJI (IIApOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTeId HEOPraHUYECKHX BellleCTB

Bo3ayx — cmech razos. CocraB Bo3myxa. Kuciopon — anemMeHT W mpocToe BemiectBo. HaxoxaeHue
KHCIIOpOJia B Tpupoje, (PU3NYECKHe M XUMHUYECKHe CBOMCTBa (peakiuu ropenus). Oxcunsl. Ilpumenenue
kucinoposia. CriocoObl MoyuyeHus: KUCIopoia B JIaOOpaTOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnopoja B
npupoje. O30H — amoTpornHas MOAU(PUKALINS KUCIOPO/a.

TemnoBoii hdekT XUMHUUECKOH peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS, DK30- U DHAOTEPMUYECKUE
peakiuu. ToOMIMBO: Yyroiab W MeTaH. 3arps3HEHHE BO3/AyXa, YCHIEHHE MapHUKOBOTO dddekTa, paspylieHne
030HOBOTO CJIOSI.

Bogopon — nsnemeHT u mpoctoe BemiecTBO. Haxoxkaenwe Boaopoja B mpupoze, (Gu3Mueckue u
XUMHYECKHUE CBOICTBA, MPUMEHEHHE, CTIOCOOBI momydeHus. KHcioTel u conu.

Monsipablii 00BEM Tra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoWcTBa BOJbl. Boma kak pactBoputenbs. PactBopsl. HackillleHHbIE M HEHACHIIIEHHBIE
pactBopbl. PacTBOprMOCTh BemiecTB B BoAe. MaccoBasi J10Ji1 BEUIECTBA B PacTBOpe. XUMHUYECKHE CBOWCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B NHpHUpOAE M B JKU3HU 4YenoBeka. KpyroBopoT Boabl B HpHUPOJE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanms Heoprannueckux coenunennii. Okcunpl. Kimaccudukamus oKCHIOB: COJIE00pa3yromne
(ocHOBHBIE, KHUCJIOTHBIE, aMm(oTepHble) W HecoleoOpasywomue. Homenkmarypa oxcuaoB. dusmdeckue u
XUMHUYECKHE CBOMCTBAa OKCUAOB. [lonyueHnue okcuoB.

OcHoBanus. Knaccudukainus OCHOBaHUU: INENOYM M HEpPAcTBOpPHMBIE OCHOBaHHSA. HomeHkmarypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHrne ocHOBaHUH.

Kucnorel. Knmaccudukanus xuciaor. Homenkmarypa kucinor. @u3znyueckue W XMMHYECKHE CBOMCTBA
kucnot. Psan akrusHoctu metaiuioB H. H. bekerosa. [lonmyyenue Kucior.

Comu. Homenkinarypa coneil. @uznuecknue 1 XuMuieckue cBoictsa coseil. [lonmydenne coneil.



I'eneTnyeckas cBsSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4yeCTBEHHOE OIpeJIJIEHNE COIePIKaHusI KUCIIOPO/Ia B BO3/IyXe, MOJIydeHUe, COOMpaHue, paclio3HaBaHue
U M3y4YeHHE CBOMCTB KHCJIOpOJa, HAOJNIOJIEHUE B3aMMOJCHCTBUS BELIECTB C KHCIOPOJAOM M YCJIOBHS
BO3HUKHOBEHHUS U MpPEKpalleHus: TopeHus (mmokapa), 03HaKOMJICHHE C 00pa3llaMH OKCHUJOB U OMHCAHHE UX
CBOWCTB, MOJy4eHHE, COOMpaHUe, paclio3HaBaHUE U U3yYeHHE CBOWCTB BOAOPOAA (TOPEHHE), B3aUMOJICHCTBHE
Bogopoga ¢ okcugom menu (l1) (BO3MOXHO HCIONIB30BaHWE BUICOMATEPHANIOB), HAOIOJIEHUE OOpPa3IOB
BELIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEHl pacTBOPEHHUS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBJIECHUE PACTBOPOB C OMNPEAEIEHHON MAacCOBOM JOJIel pacTBOPEHHOIO BELIECTBA,
B3alMO/JICICTBUE BOJbI C METAJUIAMM (HATPUEM M KalbliieM) (BO3MOXKHO MCIIOJb30BaHUE BHUEOMATEPHUAIIOB),
HCCIIeIOBaHHE 00pa3I[OB HEOPraHWYECKUX BEIIECTB PA3UYHBIX KJIACCOB, HAOJIOJCHHE M3MEHEHHSI OKPAaCKH
MHIUKATOPOB B PACTBOpaxX KUCJIOT U LIeloued, u3yueHue B3aumozeiictBus okcuna meau (Il) ¢ pactBopom
CEpPHOW KHUCJOTHI, KACIOT C METAJUIaMH, PEaKUUd HEUTpaau3alMu, MOJyYEeHHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOI0 MeTajula APYIMM M3 PAcTBOpPA COJIM, PELICHHE JKCIEPUMEHTAIBHBIX 3a1a4 II0 TeMe
«Baxnennme Ki1acchl HEOPraHMYECKUX COCUHEHUIN».

IMepuonuueckuii 3axkon u Ilepuoguyeckas cucrema xummuyeckux 3jiemMenToB /[I. U. MenneneeBa.
Crtpoenne aToMmoB. XuMu4eckas cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[lepBble MOMBITKHA KJIACCH(PHUKAIMKA XUMHUYECKHX AJIeMeHTOB. [loHATHE O rpynmax CXOIHBIX 3JIEMEHTOB
(1enoYyHble M ILIEJIOYHO3EMEIbHBIE METaJlIbl, FaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT
amoTepHbIe OKCUBI U TUAPOKCHUIBL.

[lepuonnueckuii 3akoH. Ilepumommueckas cucrema xumudeckux dssemeHTtoB J[. M. Menneneesa.
Koportkonepuoanast u nnuHHONeproaHas ¢opmel [lepuonnyeckoil cucteMbl XxuMudeckux anementoB [l U.
Menpeneesa. [lepuoasl u rpynmnsl. OU3NYECKUNA CMBICI MOPSIKOBOIO HOMEPA, HOMEPOB NEPUOJIA U I'PYIIIBI
3JIEMEHTA.

Crtpoenune aromoB. CoctaB aroMHbIX sjep. M3otonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK
aToMoB TiepBbIX 20 xuMuueckux 3neMeHToB llepumonnueckoi cuctemsl Jl. 1. MenneneeBa. Xapakrepuctuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxeHuro B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHsS paguyca aToOMOB XHUMHYECKHMX O3JEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ileproauueckoi CUCTEMbI XUMUYECKUX JJIEMEHTOB JJIS PA3BUTHS
Hayku U npaktuku. /. 1. MenneneeB — yu4€HbI U TpaXkJaHVH.

Xumunyeckass cBs3b. KoBajieHTHas (mosisipHass M HEMOJIIpHAsl) CBSA3b. OJIEKTPOOTPULIATENBHOCTh
XUMHUYECKUX AJIeMEHTOB. MIOHHas CBS3b.

Crenenp oxucineHusa. OKHCIUTEIBHO-BOCCTAHOBUTENbHbIE peakuuu. IIpomeccsl okuciaeHus
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMeHm:

u3yuyeHue oOpa3lloB BEUIECTB METAIJIOB M HEMETAJJIOB, B3aUMOACWCTBHE THIPOKCHAA ILHMHKA C
pacTBOpaMHM KHCIOT U IIEJOoYel, MPOBEJAEHUE ONBITOB, WLIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pa3iosKeHHsl, COEeTMHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeIMETHBIX CBs3€d NpU M3YYEHMM XMMHHM B 8 KJacce OCYILECTBISETCS 4Yepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TOHATUMN, SBISIOUIMXCS CUCTEMHBIMU JISI
OTJIETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0miue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAay4dHbIM (akT, runoresa, TeOpus, 3aKOH, aHAJIU3, CUHTES,
KJaccu(ukanus, NepuoANIHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOACTUPOBaHNE, U3MEPEHHE, MOJIEITb, IBIICHHE.

®dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, H30TOMbI, PAJIUOAKTHUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKH 3apsij, BEIIeCTBO, TENI0, 00bEM, arperaTHOe COCTOSIHME BEIIECTBa, ra3, (U3ndeckue
BEJINYUHBI, €INHULIBI U3MEPEHUsI, KOCMOC, TUIAHETHI, 3BE€3/1bl, COHIIE.

buonorus: porocunres, qeixanue, ouochepa.



I'eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIC MOPOJIBI, MOJE3HBIE MCKOMAEMbIE, TOILJIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peakiusi

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa xumudeckux sinemeHToB . . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX IMEPUONOB, Kajus,
KaJIbLIUS UM WX COCJAMHEHUI B COOTBETCTBUM C MOJOXKEHHEM »3yieMeHTOoB B [lepmoanueckoil cucreme u
CTPOCHHEM HUX aTOMOB.

CrtpoeHue BemiecTBa: BUIbl XMMHUYECKOH CBSI3U. THIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCHMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U BUJ1a XUMHYECKOM CBSI3H.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XWMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCSL K Pa3IMYHBIM KJIaccaM HEOPraHMYEeCKHX COETUHEHHH, TeHeTHdeckas CBsSI3b HEOPraHM4ecKHX
BEIIECTB.

Krnaccudukanus XuMIUYeCKHX PEAKIINH 10 Pa3IMYHBIM MTPU3HAKaM (TI0 YUCIIY ¥ COCTaBY yYaCTBYIOIIHMX B
PEaKIy BEIIECTB, MO0 TEIUIOBOMY 3(PQEKTy, 0 N3MEHEHUIO CTCIICHEH OKUCIICHUS XUMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, MO0 YYacTHIO KaTanu3aropa). OJK30- U SHIOTEPMHYECKHE PEaKLIUU, TEePMOXUMHYECKHE
ypaBHEHHUS.

[ToHsiTHE O CKOPOCTH XMMHYECKOH peaknuu. [loHATHE 00 OOpaTUMBIX W HEOOPATUMBIX XUMHYCCKHX
peakuusx. [loHsITHE 0 TOMOTEHHBIX U TeTEPOreHHBIX peakuusx. [lonstue o karanuze. [loHsTHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOpbI, BIUAIOIIME HA CKOPOCTh XHUMHUYECKONH peakuMd W TIOJOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKHCIUTEEHO-BOCCTAHOBHTEIBLHBIC PEAKIIUH, JIEKTPOHHBIN OaJlaHC OKUCIIUTEIIPHO-BOCCTAHOBUTEIIBHON
peakuuu. COCTaBJICHHE YPaBHEHUW OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM C MCIOJIb30BAHUEM METO]Ia
ANIEKTPOHHOTO OanaHca.

Teopust >MEKTPOTUTHUECKON AUCCONMALMU. DJIEKTPOIUTHI M HEIJICKTPOIUTHL. KaTHOHBI, aHHUOHBI.
MexaHu3M JAMCCOLMALIMM BEUIECTB € Pa3IMYHBIMM BHUJAMU XUMHUUYECKOW CBsI3H. CTENEHb UCCOLUALUU.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peakiiun nonHoro oomeHa. YclIOBHS MPOTEKAHUS PEAKIU MOHHOTO OOMEHa, TOJIHBIE U COKpAIIEHHBIE
WOHHBIE ypaBHEHHUs peakmuii. CBoOICTBa KHCIOT, OCHOBaHHMM M coOJied B CBeTe IMpeACTaBICHHA 00
ANEKTPOJUTUYECKOM Auccounanuu. KauecTBeHHbIe peakiini Ha HOHBI. [loHATHE O THApONIN3E COMel.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHUE C MOJICTSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METaUIOB U
HeMeTalsIoB (rpaduTa U anMasa), CII0KHBIX BEIIECTB (XJIOpUAa HATPHsl), UCCIIEOBAHUE 3aBUCIMOCTH CKOPOCTH
XUMHUYECKON peakliy OT BO3JIEHCTBUS pa3NUYHBIX (DaKTOPOB, HCCIEAOBAHUE JIEKTPOIIPOBOAHOCTH PACTBOPOB
BEIIIECTB, TIpoliecca AUCCOIMAIIMN KUCIIOT, IeIouel U cojiei (BO3MOKHO MCIOJIb30BaHUE BUIEO MATEPUAJIOB),
MIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIMX IPU3HAKU MPOTEKAHUS peakuuid MOHHOro oOMeHa (oOpa3oBaHHe
ocaJKa, BBIJEICHHE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB, WIIIOCTPUPYIOMUX TMPUMEPHI OKUCIHTEIHHO-
BOCCTAaHOBUTENBHBIX peakiuil (TOpeHue, peakiiuy pa3ioKeHus, COSTUHEHHs ), PacllO3HaBaHUE HEOPTAaHUUECKUX
BEIIIECTB C MOMOIIIO KAaUeCTBEHHBIX PEAKIINN HA MOHBI, PEIICHNE SKCTICPUMEHTAIbHBIX 3a7a4.

HeMeTasiibl M UX COeTMHEHUSI

O6mas xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIE CTETIEHH OKUCICHHUS.
Crpoenue u Qu3ndecKkre CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUYECKHUE CBOMCTBA Ha MPUMEpE XJIopa
(B3amMoOJIeHiCTBHE C METAJIaMH, HEMETAJJIaMH, IejodaMu). XJ1opoBoopoa. ColisiHass KUCIO0Ta, XUMHUYECKHE
CBOWCTBA, MOJIy4YE€HHE, MPUMEHEHHE. J[efCTBHE XJI0pa U XJOPOBOIOPOAA HA OPraHU3M 4YesoBeka. BaxHeiime
XJIOPUABI U UX HAXOXKICHHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHne U (QU3MYECKHEe CBOWCTBA TMPOCTBHIX BEIIECTB — KHCIOpPOAa U CEpBHI.
AmnnorpornHbeie MOAMGUKAIIMK KUCIOPOJa M CEphl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTpOEHHUE,
¢dusznueckue W XUMHYECKHe cBoicTBa. OKCUABI Cephl KaK MPEACTABUTENM KHCIOTHBIX OKCHIOB. CepHas
KHCIIOTa, (PU3MUECKHUe U XUMHYECKHE CBOMCTBA (OOIIHMe KaK MPeICTaBUTENS KJIacca KUCIOT U CIIelU(DUIECKHUE).



XUMUYECKHE peakluu, JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MONyYeHUs CEpHOM KHCIOTHI.
[Tpumenenue cepHoit kucnotbl. Coau CEpHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabpaT-uoH. Haxoxnenue
cepbl U €€ COCAMHEHUN B INpupoje. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CPEIbl COCAUHEHUSIMHU CEpPbI
(KUCIOTHBIE JOXAH, 3arpsi3HEHIE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAILCHUSI.

OO6mass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOECHHUS AaTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIIECHUS. A30T, paclpoCTpaHEHHE B MpUPOJe, (PM3NYeCKre U XUMHUECKUe cBoicTBa. KpyroBopot
a3oTa B NpHpoJe. AMMHAK, ero (Qpu3MUecKue W XHMHUYECKHE CBOMCTBA, MOdydeHue W mnpumeHenue. Comu
aMMOHHS, UX PU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHast peakiiys Ha HOHbI aMMOHHSIL.
A30oTHas KHUCIIOTa, €€ mojlyueHue, (pu3nveckre U XUuMUYecKHe CBOMCTBa (0OlIMe Kak MpeacTaBUTENs Kiacca
KUCIOT M creuududeckue). Vcnoiap3oBaHWe HUTPATOB W COJEHM aMMOHHS B KaueCTBE MHHEPAJIbHBIX
ynoOpeHnil. XUMHUECKOE 3arps3HEHHE OKPY)KAIOWIEH Cpeabl COCAMHEHUSMH a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/ayXa, MouBbl M BOJoEéMOB). Docdop, amnorponHsie Mmoaudukanuu dochopa, Gusndeckue u
xumudeckue cBorictBa. Oxcup docdopa (V) u dochopHas Kuciaora, GU3NIECKHE U XUMHYECKHUE CBOMCTBA,
nony4yenue. Mcnons3zoBanue ¢pocharoB B KauecTBe MUHEPATBHBIX YIOOPEHUN.

O6mias xapakrepuctuka s31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHBIE
CTETIEHU OKHCIEHUS. YTIEepo, alJIOTPOIHbIE MOIU(UKAIMH, PACIPOCTpaHEHUE B MpUpojae, U3NUYecKue U
XUMHUYecKue cBoiicTBa. Ancop6Oius. KpyroBopot yriepona B mpuposae. Okcuibl yriaepoga, ux Gusnyeckue u
XMMHUYECKHE CBOWCTBA, JIEHCTBHE HA JKMBBIE OPTaHU3MBI, IOJyYCHHE W TIPUMEHEHHE. DKOJOTHYECKHE
po0JIeMBbl, CBSI3aHHBIC ¢ OKcuaoM yriepona (1V), runores3a rio0abHOTO MOTETUICHUS KIIMMAaTa, TTAPHUKOBBIHA
s dekt. YroapHas KUCIOTa U €€ colu, UX (U3MYECKUE U XUMUYECKUE CBOMCTBA, MOMyUYECHUE U MPUMEHEHHE.
KauectBennast peakmnuss Ha KapOoHaT-uoHbL. Mcmonb3oBanue KapOOHATOB B OBITY, MEIHUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO035HCTBE.

[lepBoHayasibHbIE MOHATHS 00 OpPraHMYECKHUX BEIIECTBAaX KaK O COEJUHEHMSX yriepoja (MeTaH, 3TaH,
STHUJICH, alleTUJICH, STaHOJ, INIMIEPUH, YKCyCHas Kuciota). [IpuponHble HCTOYHUKU YII€BOJOPOAOB (Yrodib,
MIPUPOHBII a3, HeTh), MPOAYKTHI X MepepadoTku (OEH3MH), UX POJIb B OBITY U MPOMBITIIIEHHOCTU. [ToHsTHE
0 OHOJIOTMYECKH BaKHBIX BEIIECTBAX: JKHUpax, OenKax, YriaeBoJaX — M HUX POJM B JKU3HU 4YellOBEKa.
MatepuranbHOe €AMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COSAMHEHUH.

Kpemunii, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA, MMOJydyeHHe u npuMeHeHne. CoeIMHeHNs] KPeMHUS
B npupozge. Obume mnpencraBieHus o0 okcune kpemHus (V) m kpemHueBoit kucinore. CHIMKaThl, MX
UCMOJb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHeline cTpouTenbHble MaTepHalibl: KepaMUKa, CTEKIIO,
LIeMEeHT, OeToH, jxene300eToH. IIpobmembl 0e€30MacHOr0 MCHOJIb30BAaHUSI CTPOUTENBHBIX MaTepUaioB B
TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre o0pa3loB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOM KHMCIIOTHI, MPOBE/IEHHE KaueCTBEHHBIX
peakmuii Ha XJOPHUI-HOHBl U HAONIO/IEHHE MPU3HAKOB WX MPOTEKAHWs, OIBITHI, OTpaKaromue (pusmueckue u
XMMHUYECKHE CBOMCTBA TaJOT€HOB M MX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (TaJOTeHUI0B), 03HAKOMIICHHE ¢ 00pa3laMu cepbl U €€ COeIMHEHUSIMU
(BO3MOXKHO MCITIOJIb30BaHKUE BUAEOMATEPHAJIOB), HaOIIOIEHHE Mpoliecca 0OyrIIMBaHUS caxapa MoJ IeHCTBHEM
KOHIEHTPUPOBAHHON CEpPHOM KHUCIIOTHI, M3y4YEeHHE XUMHYECKHX CBOWCTB pa30aBIEHHONM CEpHOM KHCIIOTHI,
MPOBEJICHNE KaUyeCTBEHHON peakuu Ha Cyib(GaT-uOH U HaOII0IeHHE NTPU3HaKa €€ MPOTEeKaHUsl, 03HAaKOMJICHHE
c (usnyeckMMH CBOMCTBaMH a3oTa, ¢ochopa M HUX coeluHEHUH (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPHAJIOB), 00pa3liaMu a30THBHIX M (OCchOPHBIX YI0OpeHUH, oTyYeHne, coOupaHue, paclio3HaBaHUe U
M3ydeHHe CBOICTB aMMHaKa, MPOBEJICHHE KaYeCTBEHHBIX PEaKIiii Ha MOH aMMOHUS U GochaT-HOH U H3yICHHE
MPU3HAKOB WX MPOTEKaHHWs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbIO (BO3MOKHO
UCMOJb30BaHUE BHJEOMATEpHANIOB), M3y4YEHHE MOJETeH KpPUCTAUNIMYECKUX pemEToK anmasa, Trpadura,
¢bymiepeHa, 03HAKOMJIEHHE C IPOLIECCOM aJCOpOIMU PAcTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclo3HaBaHUE U U3YYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MPOBEJICHUE KAYECTBEHHBIX peakIiii Ha KapOOHAT U CWIMKAT-MOHBI U M3Y4YEHHE MPU3HAKOB UX MPOTEKaHUS,
O3HAKOMJICHUE C MPOAYKLHUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE YKCIEPUMEHTAIBHBIX 3af[ay 10 TeMe
«BaxHeumme HeMeTaJUTbl U UX COEAUHEHHUS.



MeTtaJuibl M UX COeIMHEHUS

OOmiasi xapakTepUCTHKAa XHMHYECKUX DIEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX TMOJIOKCHUS B
[lepuonnueckoit cucrteme xumuueckux snemeHtoB [[. M. MengeneeBa u crtpoeHus atomoB. CTpoeHue
MeTauioB. MeTrauMueckasi CBA3b M METAJNIMYECKas KPUCTAIMYECKas PEIIETKa. DIEKTPOXMMHUUYECKHN Pl
HanpspkeHud MetaiioB. dusmueckne M XUMHUYECKHE CBOMcTBa MeTauioB. OO6mue crnocoObl MOTYyYeHHS
MeTayioB. [ToHATHE O KOPPO3UM METaUIOB, OCHOBHBIC CIOCOOBI 3aIIMTHI MX OT Koppo3uu. CIuiaBel (CTaib,
9yT'yH, TIOPATIOMUHUHN, OPOH3a) U MX TPUMEHEHHUE B OBITY U TIPOMBIIUICHHOCTH.

[llenounble Mertayuibl: nojoxkeHue B [lepmoamueckoir cucrteme xumudeckux osnemeHtoB /[l U.
MenzeneeBa, CTpOE€HHE UX aTOMOB, HaxoxAeHUe B mpuponae. Pusznyueckue W XUMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kaiaus). OKCUAbl U TUIPOKCUABI HATpUsS U Kayus. [IpuMeHeHre menoyHbIX METAJJIOB U UX
COCIMHECHUM.

[{enouHO3EeMeENbHBIE METAJIIIBI MATHUM U KaJIBLIMI: TTOJIokeHuE B Ileproauyeckoil cucreMe XUMHYECKUX
sanemeHToB J[. . MenneneeBa, cTpoeHHE UX aTOMOB, HaxoOXJeHHUE B npupoae. dusnyeckne nu XMMHUYECKUE
CBOMCTBAa MarHus U Kanblusl. BaxHeilne coequHenns Kaabuus (OKCU, THIPOKCHU, con). JKECTKOCTh BOJBI
U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B llepuogmueckoil cucreme xumuueckux siemeHToB J[. M. Menpaeneesa,
CTpOCHHE aToMa, HaxOoxjaAeHue B mpupoje. Ousnueckre U XUMHUYECKHE CBOMCTBAa amtoMuHUSA. AMdoTepHbIe
CBOMCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3nemeHToB . . MenneneeBa, ctpoeHune
aToMma, HaxoXkJieHue B npupoje. duznyeckue u XMMHUUECKUE CBOMCTBA keie3a. OKCUIbl, TUAPOKCHU/IBI U COJH
xenesa (1) u xxenesa (11l), ux cocras, cBOICTBa U MOIy4YEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ 00pa3IiaMy METaJIOB M CIUIABOB, UX (PH3MUECKUMH CBOMCTBAMU, U3Y4YECHUE PE3YIbTATOB
KOPpPO3UU METAJIOB (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCUIA
KaJlbIUsl U HATpUA C BOAOW (BO3MOKHO HCIOJb30BaHUE BUAEOMATEPUATIOB), UCCIEIOBAHUE CBOMCTB >KECTKOM
BOJBI, TIpOIlecca TOPEeHHsI Kelle3a B KUCIOopoJe (BO3MOXKHO HCIOJB30BaHHE BHJIEOMATEPHANIOB), MPU3HAKOB
MPOTEKAaHUs KaueCTBEHHBIX PEAKIMN HAa MOHBI: MarHus, Kajbllvs, aTIOMUHMS, IUHKA, xene3a (ll) u xenesa
(11, memu (Il), HaOnrO/EHHE W OMHCAHHE IMPOIIECCOB OKPAIIMBAHUS IUIAMEHH WOHAMH HATPHsS, Kalus |
Kalbplusl (BO3MOKHO HCIIOJIb30BaHHME BHUAEOMATepUaloB), HMCCIEeNOBaHUE aM(OTEPHBIX CBOWCTB THUAPOKCHIA
AIIOMUHHUS U TUAPOKCHIA LIUHKA, PEUIEHUE HKCIIEPUMEHTAIbHBIX 3a/1ad N0 TeMe «BakHelllne MeTauibl U uX
COETUHEHUS.

XuMus M OKpy:KamoLmas cpeaa

BemectBa n maTepuasibl B NMOBCEIHEBHOM XU3HMU 4YelloBeKa. be3omacHoe HCIONb30BaHHME BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKHX 03KOTaX M OTPaBICHUSX.

XUMUYECKOe 3arps3HEHHE OKpyKarolled cpenbl (ImpelenbHas AONYyCTHMas KOHIIEHTpPAllMs BEIIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH 3K0JI0THYECKUX Mpodiem.

Xumuueckuii IKcnepumenm:

H3y4eHue 00pa3iioB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MaTEpUaJIbl).

Meostcnpeomemnuwie ceasu

Peanmu3anus MeXnpeIMETHBIX CBS3eM IIPU HM3YYEHHH XUMUM B 9 Kilacce OCYIIECTBIISETCS 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUMN, SBISIOUIMXCS CUCTEMHBIMU JIS
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmiue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAay4dHbIM (akT, runoresa, 3aKOH, TEOpUs, aHAIU3, CUHTES,
KJ1accupuKanus, NepuoAUYHOCTb, HAOI0IEHUE, IKCIIEPUMEHT, MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIb, SBJICHUE,
MApPHUKOBBIN dPPEKT, TEXHOIOTHUSI, MATEPUAIIHI.

dusnka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKIWJ, H30TOIbI, PaJIHOAKTUBHOCTD,
MOJIEKYa, JIEKTPUUECKHUM 3apsij, MPOBOJHUKH, MOJIYNPOBOAHHUKH, TUDIEKTPUKH, (POTO3IEMEHT, BEIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHHE BEIeCTBa, ra3, pacTBOp, PACTBOPUMOCTh, KpUCTANIMYEcKas peléTka,
CIUIaBbI, (M3WYECKHE BEIWYUHBI, CIUHUIIBI H3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnue.



buonorust: porocunTes, apixanue, 6mocdepa, IKOCUCTEMa, MUHEPAITBHBIC YIOOPEHHS, MUKPOJIEMEHTHI,
MAaKpO3JICMCHTBI, MUTATCIILHBIC BCIICCTBA.

I'eorpadus: armocdepa, runpochepa, MUHEpAIbI, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOIINBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIPOTPAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHus JOCTUTAIOTCS B XOJ€
o0yueHUsl XNMHUH B CIMHCTBE y4eOHOW U BOCIHTATEIBHON JCSITEILHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMH
POCCHUUCKMMH COLIMOKYJIBTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHU, MPUHATBIMA B OOIIECTBE
MpaBWJIaMd W HOpPMaMu TIOBEJIEHUSI U CIHOCOOCTBYIOT HIpoOIEcCCaM CaMOIO3HAHHS, CaMOpPa3BUTHUS H
COLIMAIN3aluU 00yYarOIINXCS.

JIM4HOCTHBIE pPE3yJabTaThl OTPAXKAlOT T'OTOBHOCTh OOYyYarOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIMNA W PACHIMPEHUE OIbBITa JIEATEIHHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUYECKOMY M HAYYHOMY HACIEIUIO,
MOHMMAaHMsI 3HAYCHHS] XWMHYECKOM HAyKH B IKH3HH COBPEMEHHOIO OOIIecTBa, CIOCOOHOCTH BIIAJETh
JOCTOBEpHON MHpOpMaIueil 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHUSX MHUPOBOW U OTCUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJICTABICHUSI O COIHMAIBHBIX HOPMax M MPaBUIaX MEXJIMYHOCTHBIX OTHONICHWHA B KOJUICKTHBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOHM, y4eOHOUCCIIE0BATENbCKON, TBOPYECKOH U
JOPYTUX BHUAAX JESATEIBHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOHM [EATEIbHOCTH IMPH BHINOIHEHUH
y4eOHBIX, TIO3HABATEIBLHBIX 33]1a4, BBITIOJHEHUN XUMHUYCCKUX IKCIICPUMEHTOB, CO3JaHHH YYCOHBIX MPOCKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOLIECCE 3TOH y4eOHOH NesITeIbHOCTH, TOTOBHOCTH
OLICHHUBATh CBOE IMOBEACHHUE U MOCTYNKH CBOMX TOBAPHIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MOCIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEJICTaBICHUs] O BEIIECTBE M XHMMHYECKOM peaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAayKHM M COCTAaBISIOLIME OCHOBY Ul TOHHMMAaHUSl CYIIHOCTH Hay4YHOMU
KapTUHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3AUMOCBSI3AX YEIOBEKA
C IPUPOJTHON CPENIO, O POJIM XMMHUHU B TTO3HAHUH STUX 3aKOHOMEPHOCTEH;

MMO3HABATEIFHBIE MOTHBBI, HAIPABJICHHBIC Ha TIOJYyYeHUE HOBBIX 3HAHHWH 110 XMMHH, HEOOXOTUMBIC IS
OOBSICHEHUS] HaOJII0IaeMBIX TPOIECCOB M SIBJICHHUM, MO3HABaTENbHOM, MH(POPMAIMOHHON M YUTATEIbCKOU
KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHON pabOThI ¢ y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU WH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOY4YeHWI0O W TIO3HAHUIO, JII0OOO3HATENBHOCTh, TOTOBHOCTH M  CIIOCOOHOCTH K
caM0OOpa30BaHMUIO, TPOCKTHOM W  HCCIEOBATEIIBCKOM  JEATEIBbHOCTH, K OCO3HAHHOMY  BBIOOPY
HAIMPaBIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha 3/I0POBBIi
o0pa3 JKHM3HM, OCO3HAHHE IIOCIEACTBUI W HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS aAIKOTOJIs,
HApKOTHUKOB, KypeHUs), HEOOXOAMMOCTH COOIOICHHSI TIPABHI 0€30MaCHOCTH MPH 00pallieHuu ¢ XUMUYECKIUMHU
BEIIECTBAMHU B OBITY M pEaIbHOM KU3HH,

5) Tpy/10BOr0 BOCIIMTAHUS

UHTEpEC K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil M TpyAa Pa3IUyHOTO POja, yBaK€HUE K TPYyAy H
pe3ynbTaTtaM TPYAOBOM JIEATEIHHOCTH, B TOM YMCJIE Ha OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHHUM 10 XUMUH,
OCO3HAHHBIM BBIOOP HMHIWBUIYaTbHOW TPACKTOPUHM MPOIOJDKEHUS OOpa30BaHUS C YUYETOM JIHMYHOCTHBIX
WHTEPECOB W CIIOCOOHOCTH K XWUMHH, OOIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCIHEemHOM
npodeccnoHaNbHOM NEATEIbHOCTH U PAa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCA B
npodeccuoHaIBHOM cperie;

6) 9K0JIOTNYECKOT0 BOCTIUTAHHUS:



9KOJIOTMUYECKHU IIeJieco00pa3Hoe OTHOIIEHHWE K MPUPOJE KaK MCTOYHHMKY JKU3HM Ha 3emie, OCHOBe eé
CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3/I0pPOBOTO M 0E30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE
K COOCTBEHHOMY ()HM3MUYECKOMY U TICUXMUYECKOMY 3/I0POBBIO, OCO3HAaHHME IIEHHOCTU COOJIOICHUS MpaBUII
0€301acHOro MOBEACHUS IPU PadOTe C BEUIECTBAMU, a TAK)KE B CUTYAlMsIX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU
JIFOJIEH;

CIIOCOOHOCTH TPUMEHSThH 3HAHUS, MTOJIy9aeMbIe PU U3YYCHUU XUMUH, [T PEIICHHs 3a7a4, CBI3aHHBIX C
OKpY>Kalolllel NPUPOJHOM CPEAOW, JJIsi TIOBBILICHHUS YPOBHS 3KOJIOTHMYECKOM KYJIbTYpPbl, OCO3HAHUS
rII00aTbHOrO XapakTepa SKOJIOTHYECKUX MpoOJeM W MyTed MX pelIeHHs] MOCPEACTBOM METOJI0B XHMHUH,
9KOJIOTUYECKOI'O0 MBIILICHUs, YMEHHUS PYKOBOACTBOBAaTbCA MM B IO3HABATEIbHON, KOMMYHHMKAaTUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeIMeTHBIX Pe3yJabTaTOB BBIACISIOT 3HAYUMBIEC ISl (DOPMUPOBAHUS MHUPOBO33PEHUS
oOlIeHay4YHble MOHATUS (3aKOH, TEOpHs, MPUHLMUI, TUIOTe3a, (PAaKT, cUCTEMa, IMPOLECC, SKCIEPUMEHT U
Apyroe.), KOTOPbIe HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpEAMETax M MO3BOJSIOT Ha OCHOBE
3HaHUH W3 OSTUX MPEIMETOB (OPMHPOBATH NPEACTABICHWE O LEJIOCTHON HAaydyHOW KapTHHE MHpa, U
yHHUBEpCalIbHbIE YyueOHbIe JeicTBUS (TO3HABATEIbHbIE, KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOpHIE
obecrnieunBaOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEILHOMY TUIAHUPOBAHHUIO U OCYILECTBICHUIO YUeOHOU
NEATEIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jlornueckue AecTBUSA:

YMEHUSl UCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] IPU OCBOCHUM 3HAHMI: PacKpbIBaThb CMBICI
XUMUYECKUX TOHATUM (BBIIEIATh HMX XapaKTepHbIE MPU3HAKW, YCTAaHABIMBATH B3aUMOCBS3h C JPYTUMH
MOHSTHSIMHE ), HCIIOJIB30BATh TIOHATHUS IS OOBSICHEHUS OTACIBHBIX (DAKTOB M SBJICHUH, BRIOMPATH OCHOBAHHS U
KpUTEpUU IS KIACCU(PUKALMU XUMHYECKHX BEIECTB M XUMHUYECKHX peakUUl, yCTaHAaBIUBATh MPUYUHHO-
CIIEICTBEHHBIC CBSI3U MEXIy OOBEKTaMU H3y4Y€HUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIC,
JeNyKTUBHBIE, 110 aHAJIOTUH ), IENIaTh BBIBOJIBI U 3aKJIIOUEHUS;

yMEHHE TIPUMEHSTh B MPOIECCe TTO3HAHUS MOHATHS (MPEeIMETHBIE U METaINPEAMETHBIC), CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEITH, UCIIOB3YEMbIE B XUMHUH, MPEOOPA30BHIBATH IITUPOKO MPUMEHSIEMbIE B XUMUU MO/IEITHHBIC
MPEJICTABICHHUS] — XUMHYECKHU 3HaK (CHMBOJ JJIEMEHTa), XUMHUYecKass GopMyla U ypaBHEHHE XHUMHUYECKOI
peaKiuu — TpU pEHIeHWH YueOHO-TO3HABATENbHBIX 3a7au, C y4ETOM O3THUX MOJIENbHBIX MPEACTaBICHUN
BBISIBIIATh M XapaKTEPU30BATh CYIIECCTBEHHBIC MPHU3HAKH H3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKIINH, BBISIBJISATH OOIIME 3aKOHOMEPHOCTH, TPUYMHHO-CIICJICTBEHHBIC CBSA3U U MPOTUBOPEUHUS B
M3y4aeMbIX MPOIECCaxX U SABICHUSIX.

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

YMEHHUE MCIOJIb30BaTh ITOCTaBICHHBIE BOIPOCH] B KAYECTBE MHCTPYMEHTA ITO3HAHMS, & TAKXKE B KA4eCTBE
OCHOBBI JUIsl (JOPMUPOBAHUS TUTIOTE3HI 11O MTPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYXKICHUH;

MpUOOpEeTEeHHE OMbITA MO TUIAHUPOBAHHIO, OPTAaHU3AIMHM U MPOBEICHUIO0 YUCHUYECKUX IKCIIEPUMEHTOB,
yMEHHE HaOIo/aTh 3a XOAOM IPOIECcca, CaMOCTOSITENBHO MPOTHO3UPOBATh €ro pe3yibTar, (OpMYyIUpPOBATH
0000IIEHNsT M BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO OIBITAa, HCCIEAOBAHUSA, COCTaBIATh OTYET O
IIpOJIeJIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOMPATh, AHATU3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIMIO PA3IHYHBIX BHIOB U (Gopm
MPE/ICTAaBICHMS], MOJIYyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (HAYyYHO-TIOMYJSIpHAs JIUTEpaTypa XHUMHUYECKOTO
coJiepKaHusl, CIPAaBOYHBIE TOCOOMsS, pecypchl MHTEpHeTa), KPUTHYECKH OIEHWBATh IMPOTUBOPEUYUBYIO H
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSTh pa3jndHble METOAbl M 3alpochl MPU TMOUCKEe U 0TOope wuHPOpMAIUH U
COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOJUMBIX JJIsi BBIIOJHEHUS Y4YeOHBIX M TO3HABATEIbHBIX 3a]ad
OTpeAeNIEHHOTO TUIIA, TPUOOPETEHNE OMbITa B 00JACTH MCHOIb30BaHUS MHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, OBNAJEHUE KYJbTYpOM aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHUCTEM,



CaMOCTOSITEJIbHO BbIOMpATh ONTHUMalbHYIO (OpMy HpeAcTaBieHHs HH(OpManuM U WIIIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, IpYTUMHU GopMaMu TpapuKu U UX KOMOWHAIMSIMU;
YMEHHUE HCIIONB30BaTh M AHAIM3MPOBATh B Tpoliecce Y4eOHOH M HUCCIENOBATEIbCKOW AEATEIbHOCTH
MHGOPMALIHIO O BIMSHUU IPOMBIIIJICHHOCTH, CEJIbCKOT0 X034HCTBA M TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOLIEH
IIPUPOJHOM CpEABbI.
KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elHCTBHUSA:
YMEHHUsI 3a/1aBaTh BOIIPOCHI (B XOJ€ Auanora v (Wiv) JUCKYCCHM) IO CYLIECTBY OOCYXAAeMON TEMBI,
(bopMyIMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOIHEHUS IPEJIOKEHHOH 3a/1a4H;
YMEHHs MPEACTABIATh IOJIYYEHHBIE pE3YJbTaThl I103HABATEIBHOW JEATCIIBHOCTM B YCTHBIX U
IIACBMEHHBIX TEKCTax; JeNaTh IPE3CHTALUI0 pe3yJIbTaTOB BBIIOJHEHUS XHUMHUYECKOIO JSKCIEPUMEHTA
(;1rabopaTopHOTro OIbITa, Ta00PATOPHOI pabOTHI IO UCCIIETOBAHUIO CBOWCTB BEILIECTB, YUCOHOTO MPOEKTA);
YMEHHUS y4e€OHOrO COTPYJHMYECTBA CO CBEPCTHMKAMU B COBMECTHOM I103HABaTEeIbHOM U
HCCIIEI0BATEIbCKON IETEIbHOCTH MPU PELIEHUN BO3HUKAIOIIKX MPo0IeM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB
U COTJIACOBAHMSA MO3UIUH (00CYXIEHHsI, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJUHALIUS COBMECTHBIX
NENCTBUM, ONpeesieHne KPUTEPUEB N0 OILIEHKE Ka4eCTBA BHIIIOJHEHHOW padOThI U IpYTHeE).
PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:
YMEHHE  CaMOCTOSTENBHO  ONPENENATh  LEIM  JAEATEIbHOCTH, IUIAHUPOBATh,  OCYILECTBIATH,
KOHTPOJIMPOBaTb W TP HEOOXOJUMOCTH KOPPEKTHUPOBAaTh CBOIO JIEATEIbHOCTh, BbIOMpATh Haubojee
s dexTUBHBIE COCOOBI pEHICHUsT YYEOHBIX M IMO3HABATEIBHBIX 33/1a4, CAMOCTOSTENBHO COCTABISATH WIIH
KOPPEKTUPOBATh NIPEUIOKECHHBIN aJITOPUTM JCHCTBUN NPU BBIIIOJHEHUH 33JaHUH C YYETOM MOJIIYYEHHs HOBBIX
3HaHUH 00 H3ydaeMbIX 0OBEKTaX — BEIECTBAX U PEaKLHsIX, OLEHUBATh COOTBETCTBUE MOJIyYEHHOI'O pe3ysbTaTa
3asBJICHHOM LI€JIM, YMEHHUE UCIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IPEUIaraéMble B YCIIOBUH 3aJaHUMN.
HNPEIMETHBIE PE3YJBTATbBI
B cocraBe mpeaMEeTHBIX pE3yJbTaTOB IO OCBOCHMIO 0053aTENIBHOTO COJCpPXKAHUSA, YCTAaHOBJIEHHOTO
IaHHOM (enepanbHOil paboueil mporpamMmoi, BBIAEISAIOT: OCBOCHHbIE OOY4YarOIIMMUCS HAay4dHble 3HaHUS,
YMEHHUS M CIIOCOObI IEHCTBUM, cnenuduyeckue Ui MpeaMeTHON obnactu «XUMUs», BUIBI AEATEIbHOCTU MO
MOJIyYEHHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIPETaLlH, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U
HOBBIX CHTYyalUsX.
K kxoHny oOyueHuss B 8 kuacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aThb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
® PpAaCKpbIBATh CMBICI OCHOBHBIX XHMHMYECKMX IOHATHI: aTOM, MOJIEKYJd, XUMWYECKHWA DJIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOpPOAHAs M HEOJHOPOJHAsA), BaJEHTHOCTH,
OTHOCHTEIIbHAsl aTOMHAsi U MOJIEKYJIIpHAas Macca, KOJWYEeCTBO BELIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBasi 0N XUMHUYECKOrO 3JIEMEHTa B COEIMHEHUM, MOJISIPHBIM 00BEM, OKCHI, KHCIOTa,
OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIECHUs, XUMHYECKas peakuus,
KJIacCupUKalMsg peakUuil: peakluuu COEeIWHEHUS, pPeaKlIHMH pa3joKEHUs, peaklUuy 3aMelIeHUs,
peakuuu oOMeHa, PK30- U IHAOTEPMUYECKHE pEeaKLUHU, TEMJoBOM 3(PQEeKT peakuuu, sSApO aToMa,
AJIEKTPOHHBIN CJIOM aroma, aTOMHas OpOWTalb, paguyc aToMa, XMMHYECKas CBs3b, IMOJISIpHAA U
HEIOJISIpHAsl KOBAJIECHTHAsl CBs3b, MOHHAs CBs3b, MOH, KAaTHOH, aHWOH, pacTBOP, MaccoBas I0JIsd
BelecTBa (MPOICHTHAs! KOHIIEHTPAITUs) B PaCTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX IOHATHHA W NPHUMEHSATh 3TH NOHATUS TPH
ONMCAaHUU BEUIECTB U UX MPEBPALICHUN;

® CIIOJIb30BAaTh XMMMYECKYI0 CHMBOJHMKY [UIsl COCTaBlieHHs (OpMyJl BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUI;

® ONpeleNsITh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OWMHAPHBIX COEAMHEHMSIX, CTENEHb OKHCIIEHUS
9JIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAMIEKHOCTh BEUIECTB K OMNPENCIEHHOMY KIaccy
coeiMHeHUIl mo (opMmyiaM, BHJ XMMUYECKOH CBs3M (KOBAJCHTHAs W MOHHAs) B HEOPraHMYECKHX
COCIMHCHMUSIX;

e packpbiBath cmbican Ilepuoanueckoro 3axona J[. M. MenneneeBa: NeMOHCTpUPOBATh ITOHUMaHUE
[IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX DJIEMEHTOB OT UX IOJIOkeHus B [lepuoanueckon



CHCTEME, 3aKOHOB COXPAHEHHMs MAacChl BEILECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSPHOTO
yueHus, 3akoHa ABoraapo;

ONMCBHIBaTh M XapaKkTepu3oBaTh TaOnuuHyio ¢opmy Ileproanyeckoid CHCTEMBI XUMHYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHasg noArpynna (A-rpynma)» u «nobounas noarpynna (b-
rpyIIa)», Majable U OONbIINE MEPHOIBI, COOTHOCUTh 00O3HAYCHMS, KOTOPHIE MMEIOTCS B TaOJHIle
«Ilepuonnyeckas cucrema xumudeckux odieMmeHToB J[. WM. MengeneeBa» ¢ 4YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi sizpa, oOliee Yucio
AJIEKTPOHOB U PaclpeAesIeHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKUE 3JIE€MEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMHUYECKHE PEaKIHU (110
YHCIY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY dPPEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHWMHYECKHME CBOMCTBAa BEHIECTB pPa3JIMYHBIX KJIACCOB,
MIOATBEPK/asi ONMCAHUE MPUMEPAMU MOJIEKYJISPHBIX YpPaBHEHUIl COOTBETCTBYIOIIMX XHMHUYECKUX
peaKIuii;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
NPOTEKaHUsI XMMUYECKUX MPEBPAICHUI B pa3IMYHbIX YCIOBHUSAX;

BBIUUCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIDHYIO M MOJIAPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOr0 3JIeMEHTa 1o (opMysie COEIUHEHMs, MacCOBYIO [OJIO BELIeCTBa B pPacTBOpE,
IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOH peaKInu;

IIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON AESATEIbHOCTH — aHAIW3 U CUHTE3, CPaBHEHUE,
000011IeHIE, CHCTEMATU3AINIO, KIacCH(UKAINIO, BBISBJICHUE TPHYNHHO-CIICJACTBEHHBIX CBSI3EH — JUIs
M3Y4YEHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLIMH, €CTECTBEHHO-HAyYHbIE METO/bl MO3HAHUS —
HaOJI0ieHNe, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICJICHHBII);

ClIeZIoBaTh MpaBHJIaM 10JIb30BaHUSI XUMHUECKON OCYI0M U JIaOOpaTOpHBIM 000PYAOBAaHUEM, a TAKKE
IpaBUjgaM oOpallleHUs] C BElIECTBAMU B COOTBETCTBUM C WHCTPYKLIMSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XHMMHUYECKHUX ONBITOB IO TOJIYYEHHUI0 M COOMpPAaHUIO Tra3000pa3HbIX BEIECTB
(BoOpola M KHCJIOpOJA), NPUTOTOBICHHUIO PACTBOPOB C OIpeneraeéHHOW MaccoBOM posei
pacTBOPEHHOIO  BEILECTBA, IUIAHUPOBATh U  MPOBOJAUTH XMMHUYECKHE HKCHEPUMEHTHI 110
pacro3HaBaHMIO PAaCTBOPOB ILIEJIOUEH U KUCIOT ¢ TOMOIIbI0 MHIUKATOPOB (JakMyc, (GeHonranenH,
METHJIOPAHXK U IPYTHUE).

K xonHumy oOyueHus B 9 KJjacce NpeaMETHbIE Pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: XUMUUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTb,
CTETIeHb OKUCJICHMSI, XMMHUECKas peakiusi, XUMUYecKas CBs3b, TEIUIOBOM 3(PQeKT peakuuu, MoIb,
MOJIApHBIA 00BEM, PacTBOP, SIEKTPOIMUTHI, HEIIEKTPOIUTHI, AIIEKTPOIUTHYECKAs TUCCOILUAINS,
peakmu MOHHOTO OOMEHa, KaTaju3aTop, XMMHYECKOE DaBHOBECHE, OOpaTHMble U HEOOpaTHUMBIC
pEaKUrH, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHU, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTh, XHMHYECKas CBsS3b (KOBaJleHTHas, WOHHas,
MeTaJTu4ecKasi), KpUCTAIIIMYeCcKasi PeléTka, KOppo3usi METAIJIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKOMH
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectna;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX TMOHATHN W MPUMEHATHh 3TH TMOHATUSA TPHU
ONMCAaHNM BEUIECTB U UX MPEBPAIICHU;

WCIIONBh30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBiieHHS (OpMyJ BEIIeCTB H YpaBHEHUU
XUMHYECKUX PEAKIIUI;

ONPEAEIISITH BAJIEHTHOCTD U CTEIIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB B COCIMHEHUSAX PA3JIUYHOTO
COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEOWHEHUN 1o ¢opMyrnaMm, BUI
XUMHUYECKOHN CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas) B HEOPTAHUYECKUX COCAUHEHUSX, 3apsi
MOHA 110 XUMUYECKOHN PopMmyIie, XxapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHUH,
THUI KPUCTATAYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;



packpsiBaTh cMmbica [lepuonnueckoro 3akona J[. WM. MengeneeBa W JEMOHCTPUPOBATH €ro
MOHUMAaHMEe: ONHUCHIBAaTh U XapakTepu3oBaTh TaOauuHyro ¢opmy llepuoanueckoil cucTemsl
XUMHUYECKHUX JJIEMEHTOB: pa3jinuyaTh MOHSTHUS «TJlaBHasg mnoArpymnmna (A-rpymnma)» U «11obo4yHast
noarpynna (b-rpynmna)y», manbsle u OosblINe EPUOBI, COOTHOCUTh 0003HAYEHMSI, KOTOPBIE UMEIOTCS
B TEPUOIMYECKONW TaONuIEe, C YHCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHHUS AaTOMOB XHUMHYECKUX
AJIEMEHTOB (COCTaB U 3aps] siapa, o0lllee YHUCIO0 IEKTPOHOB U PACIPEIeTICHHE UX MO 3JIEKTPOHHBIM
CII0SIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTU B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
Ipesieax MajbIX IEPUOJO0B U IVIABHBIX MOATPYII C YUETOM CTPOEHHUS UX ATOMOB;

KJ1accu(UIUPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XMMHUYECKHE peakuuu (o
YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAaKLUUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 H3MEHEHHUIO
CTENEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CHEHU(PUIECKIE XUMUUYECKHE CBONCTBA MPOCTHIX U CIOMKHBIX
BELIECTB, TMOJATBEP)KJas ONHUCAaHWE TMPUMEPaMU  MOJEKYJISAPHBIX M HOHHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

COCTaBJISATh YPAaBHEHMSI AJIEKTPOJIUTUYECKOW AMCCOIMALMM KUCIOT, LIEN0YEed U COJIeH, MOJHbIE U
COKpalIéHHbIE YpaBHEHHUS peakuuid HOHHOrO OOMEHa, YpaBHEHMsI PEaKIui, MOATBEPIKIAIOIIUX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH Pa3JIMUHBIX KJIACCOB;

pPacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTH MPOTEKAHUS
XUMHUUYECKUX MPEBPAIIECHUN B PA3IMYHBIX YCIOBHUSAX;

BBIUUCIISATh OTHOCUTEIIBHYIO MOJIGKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHAYECKOTO 3JIeMEHTa 10 (opMylie COETUHEHHs, MacCOBYIO IOJIO BEIIeCTBA B pPAacTBOPE,
MIPOBOAUTH PACUETHI M0 YPABHEHHUIO XUMUYECKON PEaKIuu;

co0JIr01aTh MpaBUiia MOJb30BaHU XUMHUYECKON MOCYI0M 1 1abopaTOpHBIM 000pYI0BAHUEM, a TAKKe
npaBuja oOpalleHuss ¢ BEIIeCTBAMHM B COOTBETCTBMM C MHCTPYKUUSMH 110 BBIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB 10 MOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (AaMMHaKa
U YTJIEKUCIIOTO rasa);

MIPOBOANTH PEAKIIMU, MMOATBEPKAAIONINE KAaUeCTBEHHBIM COCTaB Pa3IMUHBIX BEIECTB: PaclO3HABaTh
OTIBITHBIM TYTEM XJIOpUI-, OPOMHJI-, HOAUI-, KapOoHaT-, ocdar-, CHIUKAT-, CyIbdaT-, TUIAPOKCU-
VOHBI, KATUOHBI aMMOHHUS U MOHBI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B BOAHBIX PacTBOPAX
HEOPraHUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON AEITEIbHOCTH — aHalIW3 U CHHTE3, CPaBHEHUE,
000011IeHNe, CHCTEMAaTU3alliI0, BBISBIEHUE HPUYUHHO-CIEICTBEHHBIX CBSI3€d — AN WU3Y4YEHHS
CBOMCTB BEIIECTB M XMMHUECKUX PEaKIUii, ECTECTBEHHO-HAYYHbIE METO/IbI T03HAHUS — Ha0JII0/IeHuE,

HU3MEPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT (peaﬂbHHﬁ )51 MBICJ'ICHHBIfI).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3iesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenecTBO M XUMHYeECKHE peaKIun
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBEUI bubmorera [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) 101 )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001IeHre U CUCTEMaTH3alisl 3HAHHH
m H https://m.edsoo.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie TOMBITKY KIAaCCHPUKAITUT
51 XAMHYECKHX dJIeMEHTOB. IloHsITHE O bubmorexa [JOK
) https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorera [JOK
pHoa https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bu6 OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
pooTpul bu6mmoreka [IOK
58 XUMHUYECKHUX DJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 14
OFHAI XIMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHast XUMHYECKas bubnnorexka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMsIpHAs XUMHUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
2
6 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmorexa HOK

https://m.edso0.ru/00adb076
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65 KontponsHas padora Ne4 o reme 1 bubmumoreka [IOK
«Ctpoenue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIi ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus XuMruaeckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoil JJ0IM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa OK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COEZMHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
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cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe obmiectBo «M3aarenscTBO
«IIpocsemienne»

* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AKiinonepHoe 001IecTBO
«M3natenpcTBO «IIpocBerieHne»

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Xumus : ypoku B 8 kiacce : mocodue s yaurens /H.H.Tapa/
Xumus. Ypoku B 9 kiacce : mocobue ansa yuutens /H.H.I"apa/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/him



