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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPEnogaBanusi yaueOHOTro mpeameTa «XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBaeT pPacHpe/iesieHue €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKA  y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbraTam oO0y4eHHs] XMMUU Ha YPOBHE 1eJIeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON U SKOJIOTHYECKOI 06€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSITEIIBHOW  Y4eOHOW  JIeATeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsS1a HA €IMHCTBO MPHUPOBI U YEIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAepkaHHs MPOTPpaMMbl MO XUMHUHM C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKHUX IMPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpEeNCTaBICHUN 00 DIIEKTPOIUTHYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOIYYEHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKU Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, sA3blKka HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-NIO3HABATENbHOM M Yy4eOHO-MCCIEI0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (POPMUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHUMHYECKHUX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Posip XuMuu B )KU3HU YE€TI0BEKA. XUMHUS B CUCTEME HAyK. Tena u
BemecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSAHMUE BellecTB. [loHsaTue
0 MeTOoJlax TMo3HaHWs B XxuMuu. Yucteie BemiectBa U cMmecu. CrnocoObl paszziesneHus
CMeECe.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XUMHYECKUX JIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumunueckas (popmysna. BaneHTHOCTH aTOMOB XUMHUUYECKUX DJEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTeNbHAass aTomHas Macca. OTHOCUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuectBo BemectBa. Monb. MosnsipHasg macca. B3anMocCBA3b KOJIMYECTBA,
Macchl M YUClla CTPYKTYPHBIX €IMHUI] BemecTBa. PacuéTel mo GopMynaM XUMHUUECKUX
COEIMHEHUM.

dusnyeckne W XUMUYECKHE SBICHUS. XUMHUYECKas peakius u €€ MpPU3HAKH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XHUMHUYEeCKHWe ypaBHeHus. Krnaccudukamms
XUMUYECKUX peakIuii (COeAMHEHNUs, Pa3I0KECHUS, 3aMeIIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOM MOCYIOW, MpaBWIaMU pabOThl B J1a0OpaTOpUu H
npuéMaM# OOpaIIeHus C J1a0opaTOPHBIM OOOPYIOBAaHHEM, HM3YUYCHHE M OIHMCAHHE
(bU3UYeCKUX CBOWCTB OOpa3lloB HEOPTaHWYECKUX BEIIECTB, HaOMIOAeHUE (HU3UUYECKHUX
(rutaBeHue BOCKa, TasHHWE JIbJla, pacTUpaHUE caxapa B CTYyNKe, KHUIIEHHUE W
KOHJICHCAlMsl BOJbI) M XUMHUYECKUX (TOpPEHHME CBEUM, MPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMOJICHCTBHE Mejla ¢ KHUCJIOTOM) SIBJICHWM, HAaOJIOJICHUE W OINHUCAHUE
MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pa3lioKeHUE caxapa, B3aMMOJICHCTBHUE
CEpHOM KHUCJIOTBHI C XJOpuUaoM Oapwus, pasnoxenue rtuapokcuaa meau (1) mpu
HarpeBaHMM, B3aUMOJICHCTBUE kene3a ¢ pactBopoM conu menu (1), nsyuenue cnoco6oB
paszereHusi CMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHHWE, BBHINIAPUBAHUE,
TUCTHILISALNSA, XpoMaTorpadusi, mpoBeIeHHe OYUCTKU MOBAPEHHOM COJM, HAOIIOACHUE
U ONKCAHUE Pe3yJIbTATOB MPOBEJICHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHECHUS
MAacChl, CO3/IaHuE MOJIETICH MOJIEKYT (IIapOCTEPKHEBBIX).

BaxHeiue npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT U MPOCTOE
BellecTBo. Haxoxenue kuciopona B npupoje, GU3NYECKHe U XUMUUYECKUE CBOMCTBA
(peakuuu ropenus). Oxcunpl. Ilpumenenne kuciaopoga. CrnocoObl MOTy4YEHUS
KHCJIOPOJIa B JTA0OpATOpUU U MPOMBIIUIEHHOCTH. KpyroBopot kuciopoaa B IPHUPOJE.
O30H — ajuioTponHas MoaU(UKaLK KUCIOPOaa.



TeroBo# 3p(HEeKT XUMUYECKON peakuu, TEPMOXUMUYECKUE YPABHEHHUS, K30~ U
SHJOTEPMHUYECKHE peakMU. TOIUIMBO: yroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — snemeHT u mpocroe BemecTBo. HaxoxaeHne Bomopoaa B MPUPOJE,
dbu3nUecKkue U XMMUYECKUE CBOMCTBa, MPUMEHEHUE, CIoco0bl noydeHust. Kuciaorsl u
COJIN.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoMCTBa BOAbl. Boaa kak pactBopurenb. PactBopel. HacsllienHsie u
HEHACBIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BojJie. MaccoBas 0Jisl BEUIECTBA
B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJbl. OcHOBaHUs. Poiib pacTBOPOB B IPUPOJE U B
KW3HU YesioBeka. KpyroBopoT BOJIbI B IPUPOJE. 3arpsi3HEHUE MPUPOAHBIX BoJ. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudpukanus Heopranuueckux coeauHenuid. Oxcunpl.  Kiaccudukanus
OKCH/JIOB: coJjieo0pa3zyroiue (OCHOBHBIE, KHCJIOTHBIE, amdoTtepHsbIe) u
HecosieoOpasyromue. HomeHnknatypa okcugoB. OuU3MUeCKUe U XMMUYECKUE CBOMCTBA
okcui0B. [Tonydyenue okcuaoB.

OcHoBanus. Knaccudukaruss o0CHOBaHUMN: MIETOYH U HEPACTBOPHUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuii. ®Dusznyeckue HW XUMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tomyuyenue 0oCHOBaHUM.

Kucnorel. Knaccudukamms xucmor. Homenkmarypa kucinoT. ®Puszuyeckue Hu
XUMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatrypa coneid. Duznueckue M XUMHUUYECKHE CBOWMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE OIPEACICHUE COJACpPKAHUSA KHUCIOpPOJa B BO3JAYyXE, IIOJYUYCHHE,
coOupaHue, pacro3HaBaHWE W U3YYECHHUE CBOWCTB KHCIOpOAa, HAOIIOIECHHE
B3aUMOJICMCTBUSL BEIIECTB C KUCIOPOAOM M YCJIOBUS BO3HMKHOBEHHUS M MPEKPALICHUS
ropeHusi (moxkapa), O3HaKOMJIEHHWE C oOpa3llaMH OKCHUIOB M OIMCAaHWE WX CBOWCTB,
MoJiyyeHue, coOMpaHue, pacro3HaBaHUE M U3Y4YEHUE CBOMCTB BoaopoAa (ropeHue),
B3aumojieiictBue Bojopona ¢ okcuaom wmead (Il)  (Bo3MOXHO wuCHOIb30BaHUE
BUJIEOMATEPUANIOB), HaOMIOACHUE OOpa3IOB BEMIECTB KOJIMYECTBOM |  MOJb,
UCCIIeIOBAaHUE OCOOCHHOCTEM PacTBOPEHHUS BEIIECTB C Pa3IMYHON pPacCTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHONM MACCOBOM JIOJ€H PACTBOPEHHOTO
BEIIIECTBA, B3aMMOJEHUCTBHE BOJABI C MeTaulaMH (HaTpUeM U KajibliueM) (BO3MOKHO
UCIIOJb30BaHUE  BHUJEOMATEPHUAJTIOB), HCCIEOBaHHE O00pa3lioB HEOPraHMYECKUX
BEIIECTB PA3MYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHHS OKPACKH WHIWKATOPOB B
pacTBOpax KHCIOT W LIejouei, u3ydyeHue B3aumojenctBusi okcuaa meau (ll) c
pacTBOPOM CEPHOM KHUCJIOTHI, KHCJIOT C METAUIAMU, PEaKIuil HeUuTpaau3aluu,
MOJIyYEHUE HEPACTBOPHUMBIX OCHOBAaHMM, BBITECHEHHME OJHOTO METajla JPYyTUM H3



pacTBOpa COJIM, PELIEHHUE DKCIIEPUMEHTAJbHBIX 3aJay 10 TeMe «Ba)XHeumue KIacchl
HEOPraHUYECKNUX COEAUHEHUI.

Ilepuoanuyeckuii 3akoH u Ilepuoanueckass cucreMa XUMHMYECKHX 3J1eMEHTOB
. U. MenaeneeBa. CtpoeHue aTroMoB. XuMHYecKasi CB3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTE/IbHbIC PEAKIMH

[lepBble MOMBITKH KJIACCUPUKAIIMU XUMUUYECKUX dJIeMeHTOB. [loHATHE O rpymmax
CXOAHBIX DJJIEMEHTOB (LIEJIOYHBIE M IIEJTOYHO3EMENbHbIE METaIbl, TaJOreHbI,
MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3ylOT aM(pOTEPHbIE OKCHUJIBI U THUIPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepuoanyeckas cucrema XumMuUyeckux 3yemMeHToB 1. W.
MenneneeBa. KopoTkonepuoanas u JiuHHonepuoaHas Qopmbl Ilepuoamueckoit
cucteMbl xuMuueckux odnemeHTtoB JI. WM. Menneneesa. llepuonbl u  Tpynibl.
PuU3HYECKU CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEpUOAa U TPYIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3ortonbl. DnexktpoHsl. CTpoeHHe
AJIIEKTPOHHBIX 000JI0YeK aTOMOB mepBbIX 20 XUMHUYECKHUX 3JIeMeHTOB llepruoanydeckoii
cucteMbl J[. W. MenaeneeBa. XapakTepucTUKa XHMHYECKOIO OJJIEMEHTa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH MW3MEHEHHS paJuyca aTOMOB XHUMHUYECKHX D3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa u lleproanueckoil CHUCTEMBI XMUMHUYECKHX
BJIEMEHTOB [UIA pa3BUTUs Hayku W Tnpaktuku. J[. M. MenneneeB — y4€HbId U
IpaK/IaHMH.

Xumuueckass  cBs3b. KoBajeHTHas  (moyisipHas W HENOJSpHas)  CBA3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp oxucneHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. IIporeccel
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHEe OOpa3IOB BEIIECTB METAJUIOB U HEMETAUIOB, B3aMMOJCHCTBUE
TUAPOKCHAA LMHKAa C pacTBOpaMU KHUCIOT M UIEJIOYEl, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKLMil (TOpeHue,
pEaKLNU Pa3IoKEHUs, COCAUHEHUS).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXNpeaIMETHBIX CBA3€H NpPU HM3YYEHUUM XUMHUM B & Kiacce
OCYILIECTBIISIETCSI Yepe3 HUCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyUYHBIX TMOHSITHH,
TaK W TMOHSTUN, SBISIFOIIUXCS CUCTEMHBIMH Uil OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OO0mme ecTeCTBeHHO-HAYYHbIE TIOHITHUS : HAYYHBIN (haKT, TUTIOTE3a, TEOPUS, 3aKOH,
aHanW3, CHUHTE3, KiacCU(UKAIMs, TEePUOAUIHOCTh, HAOIIOJEHNE, JKCIIEPUMEHT,
MOJEITUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

dusukKa: mMarepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIBI,
pPaAMOaKTUBHOCTb, MOJIEKYJIA, OJJIEKTPUYECKUI 3apsij, BELIECTBO, TEI0, OOBEM,



arperaTHO€ COCTOSIHME BEILECTBA, ra3, (PU3MUECKHE BEJIMYMHBI, €IUHULIBI U3MEPEHUs,
KOCMOC, IUTaHETHI, 3BE311bI, CoHIE.

buonorus: dotocuntes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpasbl, TOPHBIE MOPOJbI, IMOJIE3HBIE
HCKOIAEMBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYECKas peaKuus

ITepuonnueckuit 3akoH. [lepuonnueckas cucrema XUMHYECKUX dieMeHTOB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIusl, KAIbIUA U UX COCIMHEHUN B COOTBETCTBUU
C TIOJIOXKEHUEM 3JIEMEHTOB B [lepuoanyeckoi cucteMe U CTPOCHUEM UX AaTOMOB.

Crpoenue BemecTBa: BHUABl XUMHUYECKON CBS3M. THIBI KPUCTATIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKOW PEMIETKA U BU1A
XUMHUYECKOU CBSI3HU.

Knaccudukanus w HOMEHKJIAaTypa HEOPraHMYECKHX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEILIECTB, OTHOCSLIMXCS K pa3IMYHBIM KJaccaM HEOPraHMYeCKHX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PEAKIIMA MO Pa3IMUHbIM TMpU3HaAKaM (10 YUCIy U
COCTaBY YYacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIUIOBOMY 3P (EKTy, M0 U3MEHEHUIO
CTeNeHENl OKHUCIIEHUS XUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, [0 YYacTHIO
KaTajau3aropa). DK30- U SHIOTEPMHUUECKHE PEAKIUN, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsitTue o ckopoctu Xumuueckoil peakiuu. [loHsiTue 00 0OpaTUMBIX W
HEOOpaTUMBIX XMMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEPOTrEeHHBIX
peakuusax. [lonarue o karamusze. lloHATHE O XHMHUYECKOM paBHOBECHH. DaKTOPHI,
BIUSIOIIME HAa CKOPOCTh XUMHUYECKOM pEakiuu ¢ TOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIM OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKIINI C UCTIOIB30BAHIEM METO/Ia JICKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTUYECKON JHUCCOLMANMU. IJIEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHumoHbl. MexaHuU3M JUCCOLMAIMM BEIIECTB C PA3IUYHBIMU BHAAMU
xuMHu4eckon cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble DJIEKTPOJIUTHI.

Peakruu noHHOTO OOMEHA. YCJIOBHS MPOTEKAaHUS pPEAKIMH HOHHOTO OOMEHa,
MOJIHBIE Y COKpAIEHHBIE MOHHBIE YpaBHEHHUs peakiuil. CBOIICTBAa KUCIOT, OCHOBAaHUHU U
coJieil B CBETE MPEICTaBICHUN 00 AIEKTPOIUTHYECKOW aucconmanmu. KadecTBeHHBIC
peakuuu Ha MOHBL. [IoHATHE O TUAPOIIN3E COTIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJICJIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHNYECKUX BEIIECTB
— METaJUIOB U HeMeTaJIoB (TpaduTa U aiMasa), CIOKHBIX BEHIECTB (XJIOpUAa HATpuUsl),
HCCIICIOBAHUE 3aBHCUMOCTH CKOPOCTHM XMMHUYECKOM pPEaKkIuu OT BO3JACHUCTBUSA
paznuuHbIX (PAaKTOPOB, HCCIENOBAHUE SJIEKTPONPOBOAHOCTH PAaCTBOPOB BELIECTB,



mpolecca IUCCOLMAlMU KUCIIOT, IIeJIoued U cojield (BO3MOXKHO HCHOJIb30BAHHE BUIECO
MaTepHualioB), MPOBEICHUE ONBITOB, MIUTIOCTPUPYIOIUX IPU3HAKH MPOTEKAHUS pEeaKIUi
HOHHOTO 0OMeHa (0Opa3oBaHUE OCaJiKa, BbIJIETICHUE Ta3a, 00pa30BaHKE BOJIbI), OIMBITOB,
WUTIOCTPUPYIOIINX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (ropeHue,
peakluuu pasjoKEeHMs, COCIUHEHUs), pPACIIO3HABAHME HEOPraHUYECKUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEaKLM Ha MOHBI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemertannbl U MX coelMHeHUA

O6miass  xapakTtepucThka rajgoreHoB. (OCOOEHHOCTH  CTPOCHHUS  aTOMOB,
XapakTepHble cTeneHu okucieHuss. CTpoeHue Hu (U3MYECKHME CBOMCTBA IMPOCTHIX
BEUIECTB — raJIOT€HOB. XMMHUYECKUE CBOMCTBA Ha MpUMEpPE XJopa (B3aUMOJACICTBUE C
MeTalslaM{, HeMeTaUulaMu, uienodamu). Xiuoposogopona. ConsiHas — KHCIOTa,
XMMHYECKUE CBOWCTBA, MOJyYeHHUE, MpUMeHeHue. JleiicTBre xjiopa U XJI0pOBOAOPOAA
Ha OpraHu3M 4esoBeka. BaxkHeilre XJI0puasl U UX HAX0XKIEHHUE B PUPOJIE.

O6mass xapakrepuctuka 31emMeHToB VIA-rpynmbl. OcoOEHHOCTH CTpOeHus
aTOMOB, XapaKTepHble CcTeneHu okucieHus. CTpoeHue U (U3MYECKHE CBOMCTBA
NPOCTBHIX BEIIECTB — KHUCIOPOAa U Cepbl. AJJIOTPONHBIE MOAU(MUKAIIMU KUCIOpPOAA U
cepbl. XuUMHUYecKHe CcBoiicTBa cepbl. CepoBojopoja, CcTpoeHue, (U3HMUYECKHE U
XUMHYECKUEe CBOMCTBAa. OKCHABI Cepbl KakK MPEJCTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHast kuciora, puU3MYECKHe U XUMHUYECKHUE CBOMCTBa (00IMEe Kak Mpe/CTaBUTENs
KJacca KHUCJIOT u crnenupuueckue). XUMHYECKHE pPEaKluM, JIeKallde B OCHOBE
IPOMBIIJIEHHOTO Cloco0a TMOJy4YeHUss CEpHOM KHUCIOTHL. IlpuMeHeHue cepHoOU
kucnotbl. CoiMu  CepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha Cylb(aT-UOH.
Haxoxnenue cepsl u €€ coeAuHEHH B mpupoae. XHUMHYECKOE 3arps3HEHUE
OKpYXaIoIel cpeibl COSTMHEHUSIMU CepPbl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE BO3yXa U
BO/I0EMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS.

O6miass xapaktepuctuka 3yeMeHTOB VA-rpynnbel. OCOOCHHOCTH CTPOSHHUS
aTOMOB, XapaKTEPHbIC CTEMEHW OKUCICHUSA. A30T, PaCHpPOCTPAHEHHE B MPHUPOJE,
¢usznueckre M XMMHUYECKHE CBOMCTBAa. KpyroBopoT a3ora B mpupone. AMMHUAK, €ro
dusznueckre U XUMUYECKHE CBOMCTBA, MOJydeHHe u npuMeHenne. Colu aMMOHUS, UX
dusznueckre U XMMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas! peakius Ha MOHBI
aMMOHHS. A30THas KUCJOTa, €€ ToJlydeHHe, (PU3NYECKHe M XMMHYECKHE CBOWCTBA
(obmme kak TpencTaBUTENs Kiacca KHUCIOT W crenuduueckue). Hcmonp3oBaHue
HUTPATOB MU COJIE aMMOHHMS B KaueCTBE MHHEPATbHBIX YAOOpEHHA. XHUMHYECKOE
3arps3HEHUE OKpYXKAIOWIEH Cpelbl COCIUHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH,
3arpsi3HCHWE BO37yXa, MOYBBI W BOAOEMOB). Docdop, amioTpomHble MOAUPUKAIIUN
docdopa, dmsuveckne u xummdeckue cpoiictBa. Oxcun dochopa (V) um dbochopnas
KHCIIOTa, (U3HUECKHE U XUMUYECKHE CBOWMCTBA, monydenue. Mcmnons3oBanue ¢hochaTton
B Ka4e€CTBE MUHEPATBHBIX yIOOPECHU.

O6mass xapakrepuctuka 3ieMeHTOB |VA-rpymnmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHUS. YTIIEpOJd, aJUIOTPOIHbIE MOJIU(PUKAIIUY,
pacupocTpaHeHHe B MNpUPOJE, (DU3MUYECKHE U XUMUYECKHE CBOMCTBA. AacopOuus.



Kpyrosoport yrinepona B npupoge. Okcunbl yriaepoaa, ux GU3NUEeCKUe U XUMUYECKUE
CBOWCTBA, JICHCTBHE HA KUBBIC OPTaHU3MBI, ITOJIyYeHUE U TIPUMEHEHHE. DKOIOTUIECKUE
npoOJieMbl, CBsI3aHHBIE C OKcuaoM yriepona (1V), rumoresa riob6anbHOTO MOTEMICHUS
KJIUMaTa, MapHUKOBBIN 3(dekT. YronbHas kuciota v €€ coiu, uX (U3NYECKHE U
XUMHAYECKUE CBOMCTBa, TOJy4YeHHEe H TpuMeHeHHe. KadecTBeHHass peakiusi Ha
KapOoHaT-uoHBI. Vcronb30Banne KapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3sMCTBE.

[lepBoHavanbHble TOHATHS OO0 OPraHWYECKHX BEIIECTBAX KaK O COCIWHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTWJIEH, 3TaHOJ, TJIUUEPHUH, YKCYCHAas KHCIIOTa).
[TpupoaHbIE HCTOYHUKHN YTIIEBOIOPOAOB (YIoJb, IPUPOAHBIN ra3, HEPTh), MPOITYKTHI UX
nepepaboTku (OEH3WH), UX poJb B OBITYy W TpOMbINUIEHHOCTH. [loHsTHE O
OMOJIOrMYECKN Ba)KHBIX BEIIECTBAX: KHUpax, OeJKax, yriaeBolax — U UX POJIA B KU3HU
YyenoBeKa. MarepuanbHOE €IUHCTBO OPTAaHMUECKUX M HEOPTaHMUECKUX COSTUHEHHIA.

Kpemumuii, ero ¢usnveckre 1 XUMUIECKHE CBOWCTBA, NOJyYeHHE W MPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O6mue npeacrasienuss 06 okcunae kpemuus (1V) u
KpeMHHEBOU KuciioTe. CHUIMKAThl, UX UCTOJB30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
BaxHeimue CcTpoWTenpHBIE MaTepHabl: KepamMHKa, CTEKJIO, IIeMEHT, OeTOH,
xene300eroH. [IpobreMbl 0e30MacHOr0 MCHOIB30BAHMS CTPOUTENBHBIX MAaTEpPUAIOB B
TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3lloB HEOPraHMYEeCKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
NPOBE/IEHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI M HAOIIOJEHHUE TPU3HAKOB UX
NPOTEKAHMUsI, OMBITHI, OTpAKAIOIINEe (PU3NUECKHE U XUMUYECKHUE CBOMCTBA TaJIOT€HOB U
UX COCAMHEHUH (BO3MOXXHO HCIIOJIb30BAHUWE BUIEOMATEPUATIOB), O3HAKOMIICHHE C
oOpasliaM XJOPUAOB (TaJOre€HUIOB), O3HAKOMIIGHHE C o0Opa3namu cepbl U €
COEIMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEPHANIOB), HAOIIOACHUE MpoIiecca
oOyTJIMBaHUS caxapa I0J] ICHCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHUCIIOTHI, U3YUCHUE
XUMUYECKUX CBONCTB pa30aBJIEHHONW CEPHOW KHCIOTHI, MPOBEICHHE KadeCTBEHHOMU
peaknuu Ha cyinb(haT-uOH U HAONIOJCHHE MpHU3HAKa €€ MPOTEKAHMs, 03HAKOMIICHUE C
¢uznueckuMu  CBOMCTBaMU a3oTa, ¢ochopa ©U WX COCAUHEHHH (BO3MOXKHO
MCIIOJIb30BaHUE BHJICOMATEPHUANOB), oOpasliaMu a30THBIX M (pocopHBIX ymoOpeHuid,
noJjilyueHue, coOupaHue, pacrlo3HaBaHWE U HU3YYEHHE CBOWCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS H (PocdaT-uOH U HU3ydEeHUE NMPU3HAKOB HMX
MPOTEKAHHUsI, B3aMMOJCHCTBUE KOHILIEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEIBIO
(BO3MOYXHO HCIIOJIb30BAaHHME BHAEOMATEPUAJIOB), U3YUCHHUE MOJENEH KPUCTAIIIMUYECKUX
pemérok anmMmaza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C TIPOIECCOM aJcopOInu
pPacTBOPEHHBIX BEMIECTB AKTUBHPOBAHHBIM YyIIAEM W YCTPOWCTBOM TPOTHUBOTA3a,
NoJlyueHue, coOupaHue, pacro3HaBaHME M HW3yYEHHE CBOMCTB YIJIEKUCIIOrO Tasa,
MPOBE/ICHUE KAYeCTBCHHBIX pEaKIWid Ha KapOOHAT W CWIWKAT-HOHBI W HW3Y4YCHUE
MPU3HAKOB WX  MPOTEKaHWs, O3HAKOMJIEHWE C  TPOAYKIMEH  CHUIIMKATHOMN



MPOMBIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3ajJad Mo Teme «BaxHenmue
HEMETAJUIbl U UX COCAUHECHUS.

MeTtajuibl M UX COCAMHEHUS

OO6mras xapakTepUCTUKa XUMHYECKUX IJIEMEHTOB — METAUIOB HAa OCHOBAHUU HX
nonoxxkeHus B llepuoanyeckon cucreMe xumuueckux sneMeHToB [[. 1. Menneneesa u
cTpoeHus aroMoB. CTpoeHHe MeTauioB. MeTainyeckas CBSI3b M METajIuyecKas
KpUCTAJIMYECKAs pEIETKA. OJIEKTPOXMMHUYECKUN PpsIi  HANpsHKEHWH  METAJIOB.
duznyeckue M XMMHYECKHE CBOMCTBa MeTamioB. OOmme crnocoObl MNOJyYEHHUS
MeTaysioB. [loHsTHE O KOPpPO3UHM META/IOB, OCHOBHBIE CIIOCOOBI 3alllUThl HUX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE B OBITY U
MPOMBIIIIEHHOCTH.

[Ilesounble MeTaibl: MoJiokeHue B Ileproanyeckord CHCTEME XHUMHYECKUX
anementoB [[. WM. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXOXJAEHHUE B MPUPOJIE.
dusnyeckne W XUMHUYECKHE CBOWMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbI U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1IeI0YHbIX METAJIOB U UX COCMHEHUIA.

[[lenoyHO3eMENBHBIE METAJIIIBI MATHUM U KaJbLMM: TIOJ0XKEHUE B llepuonnueckon
cucremMe Xxumuueckux osnemeHtoB [J[. . MeHaeneeBa, CTpPOEHHUE UX aTOMOB,
HaxoxjaeHue B mnpupoje. duznueckue U XUMHYECKUE CBOWCTBA MAarHus W KaJbLHS.
Baxneitimue coenuHeHUs Kanblldg (OKCUI, THAPOKCHA, coyin). JKECTKOCTH BOABI U
CIOCOOBI €€ yCTpaHEHUSI.

AnromuHuii: nosioxeHue B llepuonnueckoil cucteMe XMMHUYECKUX AJIEMEHTOB /Jl.
N. MenpneneeBa, CTpOCHUE aTOMa, HaX0XKJAEHUE B Ipupoae. PU3NYECKHe U XUMUYECKHE
CBOICTBa antoMuHUsA. AMDOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUSL.

Keneso: monoxenue B llepuonnyeckor cucreme XxumMuueckux sinemMeHToB [l. M.
MeHzeneeBa, CTpOEHUE aTOMa, HaXOXAEHUE B mnpupoae. Ou3nuecKkue U XUMUUYECKHE
cBolcTBa kene3za. Okcuapl, ruapokcuasl u conu xenesa (1) u xenesa (11l), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE ¢ 00pa3llaMi METAJUIOB M CIJIaBOB, UX (PU3NYECKUMH CBONCTBAMH,
U3YyUYEHHE  pe3yJbTaTOB  KOPPO3UM  METaUIOB  (BO3MOXKHO  HCIIOJb30BaHUE
BHJICOMATEPHUAJIOB), 0COOCHHOCTEH B3aMMOJICHCTBHUS OKCHIA KaJIbIIMs U HATPHUS C BOJOU
(BO3MOYKHO UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), HCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
mporecca TOpeHUsl  JKele3a B KHUCIOpole  (BO3MOXHO  HCIIOJIb30BaHUE
BHJIEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii HA UOHBI: MarHus,
KaJIbLIMs, alioMuHus, 1uHKa, xeneza (ll) u xeneza (Ill), menu (1), HaGmonenue u
ONMCAaHUE MPOLECCOB OKpAIIWBAaHMUS IUIAMEHM HWOHAMHU HATPUs, KAJIUS WU KaJIbLUS
(BO3MOKHO HCITOJIb30BAaHUE BUIEOMATEPHANIOB), MCCIENOBaHNE aM(OTEPHBIX CBONCTB
TUAPOKCHIA ATFOMUHUS U TUAPOKCHIA [IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10
Teme «BaxkHenne MeTamibl U UX COSIUHEHUS.

XuMHS U OKpPY:KaWIIAs cpeaa



BemecrBa um marepuanbl B IIOBCENHEBHOM JKM3HU 4elloBeKa. besomacHoe
UCIIOJIb30BAaHUE BELIECTB M XMMHUUYECKMX peakuuil B ObiTy. IlepBas momomb mnpu
XUMHYECKUX 0XKOTax U OTPaBICHUSIX.

XHUMHUECKOE 3arps3HEHUE OKpyXarouled cpeapl (mpenenbHas JOMyCTUMAast
KOHLEeHTpalus Bemects, aanee — IIJIK). Ponp Xxumuu B pemieHUu SKOJOTHYECKUX
npooeMm.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3loB MaTepHaloB (CTEKJO, CIUIaBbl METAJJIOB, MOJUMEPHbBIE
MaTepHuabl).

Meosicnpeomemnmnuie ceasu

Peanuzanus MexnpeIMETHBIX CBs3ed MNpuM HM3y4eHHMM XUMUM B 9 Kiacce
OCYIIECTBIISIETCSI Y€pe3 HUCIOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-HAyYHBIX MOHSITHUH,
TaK U MOHSATUH, SBISIIONIMXCS CUCTEMHBIMU JIJISl OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO611e ecTeCTBeHHO-HAYUYHbIE TTOHATHUS . HAY4YHbIN (haKT, TUNIOTE3a, 3aKOH, TEOpHUs,
aHanu3, CHUHTE3, KiacCUUKalMs, TMEePUOJUYHOCTh, HAOIIOIEHNEe, JKCIIEPUMEHT,
MOJIETMPOBAHKUE, U3MEpPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN 3(@eKT, TexHOoJIOorus,
MaTepHaIbI.

®duzrka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIBI,
PaauOaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsiji, IPOBOJHUKH, MOJYIPOBOJHUKH,
TURJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TeJIO, 00BEM, arperaTHOEe COCTOSIHUE BEIlleCTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJIMYECKas pem€Tka, CIJIaBbl, (Qu3ndeckue
BEJIMYMHBI, €IUHULBI H3MEPEHMS, KOCMHUYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
ComnHie.

buonorus: ¢ortocuHTe3, aAbIxaHue, Owocdepa, SKOCHUCTEMA, MHUHEpaIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadms: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE IOPOJbI, IOJE3HBIC
UCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3Y/IbTATbI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE ~ pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacJeAuI0, TMOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAyKH B KU3ZHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW JESATEIHHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJACHUE M TIOCTyIKH CBOUX TOBapHUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKW U COCTaBISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CpPEJACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI O€30MacHOCTH MpH  OOpalleHUuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TMPEJAMETHBIX 3HAHWW 10 XUMHUH, OCO3HAHHBIA BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeHON Mpo¢decCUOHAIBHON IESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHH M,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy9aeMble MPU HU3YUCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA MM B IO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPE/IMETHBIE PE3Y/IbTAThHI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIS
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KIAaCCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpPOlleCCE TO3HAHUS TOHATUS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HAaBATENbHBIX 3a]a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHUIO, OpPraHW3alldd W TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KpUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUMA, IPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJladyl  HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpY Karouleil MNpupoaHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJyYEHHbIE  pe3yibTaThl  IO3HABATEIbHOU
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOr0 COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAeIeHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

IIPE/IMETHBIE PE3Y/IbTAThI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOM (eaepaibHONW paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NESITEIIbHOCTA 10  MOJYYEHHUKD HOBOTO  3HAaHWA, €ro HMHTEPIPETALNH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:
pacKpbIiBaTh CMBICJI OCHOBHBIX XUMHUYECKHUX TIOHSATHUW: aToM, MOJEKYJa,
XUMHUYECKHM  3JIEMEHT, IMPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOJIHAasT W HEOJHOPOJIHAs), BAJICHTHOCTh, OTHOCUTEIbHAs AaTOMHas W
MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAsl Macca, MaccoBas
JI0JISI XUMHYECKOT'O DJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM, OKCHJ, KUCIIOTAa,
OCHOBAaHME, COJb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKAs
peakiusi, KiaccupUKaIus peakiuii: peakiiui COCIUHEHUS, PEaKIUU Pas3IoKeHUs,
peaKiuu 3aMeleHus, peakuuu OOMeHa, 3K30- M IHJOTCPMHUYECKHUE DPEaKIIHH,
TEMJIOBOM A(EeKT peakuuu, SApO aToMa, ICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aromMa, XUMUUYECKas CBsA3b, TMOJSpHAs M  HEMOJISIpHAS
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBas J10Js
BelecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PACTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMUUECKUX TTOHSATUU U TPUMEHSATH ITU
HNOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUJISi COCTaBieHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;
OTIpEJIENSITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCIMHEHUAX, MPUHAIJIECKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCYy COEIMHEHMH MO (QopMyliaM, BHJ XUMHYECKOWU CBSI3H
(KOBaJICHTHAsI U MOHHAs) B HEOPTraHUYECKUX COCTMHEHUSX;
packpbiBaTh  cMmbicin  [lepmomnueckoro  3akonma [, WM.  MeHneneena:
JEMOHCTPUPOBaTh  NOHMMAHUE  NEPUOJAMYECKONM  3aBUCMMOCTH  CBOICTB
XUMHUYECKUX AJIEMEHTOB OT UX MOJIoKeHus B Ilepuoandeckoil cucteMe, 3aKOHOB
COXpaHEHMsI MAcChl BEIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-MOJEKYISIPHOTO
y4eHUs1, 3aKOHa ABOTaJIpo;
OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢dopmy [leprmomnyeckoii cucTeMbl
XUMUYECKUX 3JIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHAas noarpynna (A-rpymnmna)» u
«miobounas moxarpymma (b-rpymmna)», Maneie U OONBIINE TEPUOIBI, COOTHOCHUTH
o0o3HaueHusi, KOTOphle wuMeroTcs B Tabmume «llepuoguyeckas cucrema
xumuuecknx aneMeHToB /. M. MenzaeneeBa» C 4YMCIOBBIMU XAPAKTEPUCTUKAMHU
CTPOEHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsj siapa, oOIee 4mcio
AJIEKTPOHOB U PACIPEACIICHUE UX M0 AIEKTPOHHBIM CIIOSIM);
KJIacCUPULUPOBAThL  XMMHYECKHE  DJIEMEHThl, HEOPraHHUYEeCKHUE  BEIlEeCTBa,
XUMUYECKHUE peaklnu (10 YUCIIY U COCTaBy YYAaCTBYIOIIUX B PEAKIIUH BEUIECTB, 10
TernoBomMy 3hdexry);



XapaKTepu30BaTh (OMUCHIBATDH) OOIME XUMUUECKUE CBOMCTBA BEILIECTB PA3IMUHbBIX
KJIACCOB, IMOATBEpXAasi ONUCAaHUE NPUMEPAMH MOJIEKYJSIPHBIX ypPaBHEHHI
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMIA;

IIPOTrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX PEBPALLECHUN B PA3IUYHBIX YCIOBUSAX;
BBIUHCIISATh OTHOCHUTEJIbBHYIO MOJEKYSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIONI0 XMMHMUYECKOTO 3JeMeHTa mo (GopMmyse COeAUHEHHUS, MacCOBYIO
JIOJII0 BELIECTBA B PacTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOU
peakuuu;

NPUMEHATh OCHOBHBIC ONEpAIlUd MBICIUTEILHON NIESITEIBPHOCTH — aHAIU3 U
CUHTE3, CpPaBHEHHE, 0000IIeHNE, CUCTEeMAaTH3aIINI0, KIacCU(PUKAINIO, BHISBICHUE
NPUYUHHO-CIICICTBEHHBIX CBSI3¢M — IS  W3Y4YeHUS CBOMCTB BEHIECTB U

XUMHUYECKUX PEaKIMii, €CTECTBEHHO-HAYYHbIE METO/bl MMO3HAHUS — HAOJIOJICHHE,

U3MEpPEHUE, MOJICITUPOBAHNE, DKCIIEPUMEHT (peasibHbI U MBICJICHHBIN );

CJe/IoBaTh TMpaBWIaM TIOJIb30BAHUS XUMHUYECKOM TMOCYI0M u Ja00paTOpHBIM

000pyI0BaHUEM, a TAK)KE MpaBUIaM OOpaIleHus ¢ BEIIECTBAMH B COOTBETCTBUU C

WHCTPYKIUSIMU TI0 BBITIOJIHEHUIO J1a0OPAaTOPHBIX XMMHYECKHX OIBITOB TIO

MOJIYYEHUIO M COOMpPAaHHWIO Ta3000pa3HbIX BEHIECTB (BOAOPOJAa U KHUCIOPOA),

MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHOM MacCOBOW J0JIEH pPAacTBOPEHHOTO

BEILECTBA, IUIAHUPOBATH M NPOBOJAUTH XWMHYECKHE DKCIEPUMEHTBI IO

pacloO3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TIOMOIIBK0 HWHIUKATOPOB

(;makmyc, dheHondTanenH, METHIOPAHX U APYTHE).

K xonmy o6yuenus B 9 kiacce mpeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKUX IOHATHI: XMUMHWYECKUM >JIEMEHT,

aToM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,

BaJICHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHYECKas

peakIus, XuMU4YecKas CBsI3b, TEINIOBON A PEKT peakIuu, MoJib, MOJISIPHBIN 00BEM,

pacTBOp, BJIEKTPOIUTHI, HEAJIEKTPOIUTHI, SJIEKTPOIUTUYECKAS] TUCCOLMALIMS,

peakiuu MOHHOTO OOMEHa, KaTaln3aTop, XUMHUUECKOe paBHOBECHE, 0OpaTUMBbIE U

HeoOpaTUMBbIe peakium, OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu,

OKUCIIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHUE W BOCCTAHOBJICHHE, aJUIOTPOMUS,

aM(pOTEepPHOCTh, XHMHUYECKasi CBsiI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas),

KpUCTAJITIMYECKAsT PEelIETKA, KOPPO3UsI METAJIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKOM

peakiuu, npeaeabHo gonycrumas konueHtpauus [IJIK Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUN U IPUMEHSITh 3TU

MOHSATHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUIH;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJISI COCTaBJICHUS (POPMYI BEIIECTB H
YPaBHEHUN XMMUYECKUX PEAKIUN;

e OMNpEAeNsATh BAJCHTHOCTh M CTENEHb OKHUCJIEHUS XHMHYECKHUX DJIEMEHTOB B
COCMHEHUAX  Pa3IMYHOIO  COCTaBa, MNPUHAIEKHOCTh  BEHIECTB K
ONpeNIeIEHHOMY KJIacCy CO€AMHEHUN mo ¢GopmysiaM, BUJ XUMUYECKOU CBSI3U
(kOBaJIEHTHAs, WOHHAs, METAJUIMYEeCKas)) B HEOPraHMYECKUX COCJAMHEHUSX,



3apsii MOHA MO XUMUYECKOU dopmylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPIraHUYECKUX COCIUHEHUW, TUIl KPUCTAJUIMYECKOW PELIETKH KOHKPETHOI'O
BEIIECTBA;

packpbiBaThb cMbica [lepuogumueckoro 3axkona JI. M. Mengeneesa wu
JIEMOHCTPUPOBAThH €0 MOHUMAaHUE: ONMKUCHIBATh U XapaKTEPU30BaTh TAOJIUYHYIO
dbopmy Ilepronnueckoil cUCTEMbl XUMHUYECKUX JIEMEHTOB: Pa3indaTh MOHITHUS
«rmaBHasg noarpynmna (A-rpynma)» u «noOounas mnoarpynna (b-rpymma)y,
Majble U OOJIbIIME TEPUOJIbl, COOTHOCUTHh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B
NEePUOINYECKON Ta0IuIEe, C YUCITOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij sjipa, 0O0IIee YHCIO DJIEKTPOHOB H
pacripefieieHue HUX IO  JJEKTPOHHBIM  CJIOSIM), OOBSCHIATH  OOIIHe
3aKOHOMEPHOCTH B HW3MEHEHHUM CBOWMCTB DJIEMEHTOB W UX COCIUHCHUN B
npeaeiax MajiblX MEPUOJIOB W TJIaBHBIX MOJATPYNI C Y4ETOM CTPOCHUSI UX
aTOMOB;

KJIacCU(PUIIUPOBATh XUMHYECKUE DJIEMEHTHI, HEOPraHWMYECKHE BEIECTBA,
XUMHUYECKHE Peakinu (110 YUCIIY U COCTaBY YUaCTBYIOIIMX B PEAKIIUU BEIIECTB,
no TerioBoMy 3Gh(eKTy, M0 U3MEHEHUIO CTETNCHEH OKHCICHUS XUMHYECKUX
AJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOImMEe U chHenupUuYecKue XUMHYECKUE
CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, MOATBEPKAasi ONMUCAHUE MPUMEpPaAMU
MOJIEKYJISIDHBIX W HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XUMHYECKHUX
peaxkiuu;

COCTaBJISAITh YPABHEHHUSI DJIEKTPOJUTUUECKON AUCCOIMALMN KUCIOT, HIEI0YEN U
coJiei, TOJHBIE M COKpalI€¢HHbIE YpaBHEHMsI peaklUuid HOHHOro OOMEHa,
YPaBHEHHUs PEaKIUil, MOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOU CBS3U
MEXKy BEIIECTBAMH PA3JIUYHBIX KJIACCOB;

pacKpblBaThb  CYIIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  pEAKLMIl
MIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;
BBIYHCIISITh OTHOCHTENIbHYIO MOJIEKYJSIPHYIO UM MOJISIDHYIO MaccChl BELIECTB,
MaCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA M0 PopMylie COCTUHEHUS, MaCCOBYIO
JIOJII0 BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOM
peakuu;

coOmoaTh MpaBWia TOJb30BAaHUS XHMUUYECKOW TOCYAOW W J1aOOpaTOPHBIM
o0opyaoBaHMEM, a TAaK)Ke MPaBWIIa OOpaIEeHUs C BEIIECTBAMHU B COOTBETCTBUU
C HUHCTPYKUMSIMU MO BBINOJHEHHUIO JIA0OPATOPHBIX XMUMHUYECKHX OIBITOB MO
MOJTYYCHUIO ¥ COOMPAHUIO0 Ta3000pa3HBIX BEHIECTB (aMMHUAKa M YTIJIEKHCIIOTO
rasa);

IPOBOJIUTh PEAKLHNM, MOATBEPKAAIOLIME KauyeCTBEHHBI COCTaB pa3IUYHBIX
BEILECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOpUI-, OpoMHUA-, HOIUI-,
kapbonat-, ¢docdar-, cwIHMKar-, Ccyiabdar-, TUIPOKCUI-UOHBI, KATHOHBI



aMMOHHUSI W WOHBI M3YYCHHBIX METAUIOB, NPHUCYTCTBYIONIME B BOJTHBIX
pacTBOpax HEOPTraHUYECCKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OMEPAIMM MBICIUTEIBHOW NEATCTLHOCTH — aHAIU3 M
CUHTE3, CpaBHEHHE, 000OIlEHHE, CUCTEMAaTU3allMI0, BBIABICHUE MPUYUHHO-
CIICICTBCHHBIX CBS3€H — 11 M3Y4YCHUS CBOWMCTB BEMIECTB M XHUMHYECKUX
pEaKInii, €CTECTBEHHO-HAyYHbBIC METO/IbI ITO3HAHUS — HAOJI0ICHNEe, U3MEPCHHUE,
MOJICIMPOBAHKE, IKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipeamer xumun. Posib XumMum B KU3HH 1 bubnuorexa [JOK
genoBeka. Tena u BemecTsa 03.09.2024 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 06.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUN U TIPUEMBI 1 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 11.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 1 bubmorexa HOK
. 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOM COJIH)»
ATOMBI ¥ MOJIEKYJIbI 1 bubmmorexa [IOK
20.09.2024 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8
[IpocThie U cIOKHBIE BELIECTBA 1 bubmmorexa [JOK
27.09.2024 | https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK
02.10.2024 | 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
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
mmiieckas popuyna. Bazenrrocts 04.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMECHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 08.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 15.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEaKITHA 22.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BCIICCTBA 10 YPABHCHHUSAM XUMHYECCKUX bubmorexa IOK
» . P 05.11.2024 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 12.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 14.11.2024 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 19.11.2024 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poda (peaiit ’ 21.11.2024 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPOIa B
23 naboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop P ' 26.11.2024 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, K30- U 28.11.2024 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
S R buGmorexa 10K
p yxa, 03.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanmne KUCIOPoaa bubmorexa HOK
i . P poza, 05.12.2024 | https://m.edsoo.ru/ffod4ae2
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 10.12.2024 | https://m.edsoo.ru/ff0d4dd0
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmorexa LIOK
17.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 19.12.2024 | https://m.edsoo.ru/ff0d4ddoO
IIpaktuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobnpanue BogOpoOaa bubmiorexa LIOK
i P AOPOAa, 24.12.2024 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY



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

bubmuoreka [JOK

32
ABorasnpo 26.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIllECTBA rasa 1o ero u3BeCTHOM bubmmorera [JOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brruncienust 00bEMOB ra3oB 10
34 ABHCHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmorera [JOK
P N P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanui. [Tonsarue 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbIe
38 Y HEHACHIIIICHHBIC PACTBOPHI bubmorexa IOK
P pEL https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTuueckast padota Ne 5 o Teme
39 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
OnpeAeIEHHON MacCOBOM 0Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
40 KounTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
41 Oxkcuppl: cocTaB, KiaccupuKanus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA
bu6mmoreka [JOK
42 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX

OKCHJIO0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHusI: COCTaB, KaccuUKaIms,

bubmuoreka [JOK

43
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tony4yeHue u XUMUYECKUE CBOUCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
45 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [Tony4yeHne n XUMUYECKHE CBONCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpeanne): HOMEHKIATypa,
47 CHOCOéBII) TTOJT )eHI/ISI XI/IMI/I‘IZ(I:KI/IE: bubmorera [JOK
N v ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
48 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
49 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
50 O06o00meHNEe U CHCTEMAaTH3aIIHSs bubmuorexka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
" bubnuoreka [JOK
51 OCHOBHBIE KJIACChI HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MONBITKH KIacCU(pUKAITTU
bubnuoreka [JOK
52 XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aKOH U
bu6mmoreka [JOK
53 [Teproauieckasi cucTeMa XUMHUYECKUX

anemenToB /. 1. Menneneepa

https://m.edsoo.ru/00ada52c
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bubmuoreka [JOK

54 Ilepuonsr, , IO
DHOIEL, TPYIHEL HOATPYIHE https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
56 aToMOB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6hbc
cucremsl JI. 1. Menaeneena
XapakTeprucTUKa XUMHIECKOTO
57 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronnyeckoro 3akoHa
58 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEAror U https://m.edsoo.ru/00ada96e
rpaXKJaHuH
DNEeKTPOOTPULIATEIBHOCTh ATOMOB
bu6mmoreka [IOK
59 XUMHUYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoepouHas padota
bu6mmoreka [JOK
60 HNoHnHas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
61 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
62 KoBanenTHas HenoJsisipHas XMMUYeCKas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
63 C
TCTICHD ORHCICHIA https://m.edsoo.ru/00adae28
64 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK

peaxiuu

https://m.edsoo.ru/00adb076
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bubmuoreka [JOK

65 OKHCIIHTEIN H BOCCTAaHOBUTCIN 1 httos://m.edsoo.ru/00adb076
KonTt 0

5 | Copoorme anon Tomemreormn 1 buGauorexa LIOK
By https://m.edso0.ru/00adb486

67 PezepBHbiit ypok. O600IICHNE U 1 bubmoreka [IOK
cUCTEeMaTH3alIUs 3HAHUI https://m.edsoo.ru/00adb33c

68 PesepBubIit ypok. O60011eHIE 1 1 bubnuoreka [JOK
cUCTEeMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9cb?2

69 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEeMaTH3aIs 3HaHUH https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 69

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 03.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 bubmorexa TOK

. 05.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 I1 0 i 1 1
«[loBTOpeHue u yrinyOneHue 3HaHUM 17.09.2024
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHITHE O TOMOTCHHBIX U 1 bubmmorexa [JOK
DA, 24.09.2024 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 bubmmorexa [JOK
P ' PEL 0 26.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u
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II0JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peaxiuu 01.10.2024 | https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHIECKOU
10 ncconuanmy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
s AT 03.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp peaxtt 08.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOJIUTUUECKON 10.10.2024 | https://m.edsoo.ru/00add5d8
TIIUCCOLAIAN
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
pes N 15.10.2024 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen bubmorexa LOK
AP 17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HAHUI 22.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue s3xcnepuMeHTAIIBLHBIX bubmnorexa [IOK
P 24.10.2024 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOIIHUAINS bubnnorexa [IOK
p g HHATHA. 05.11.2024 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOPax»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnmnoreka [JOK
XVMHYECKUE CBOMCTBA HA IPUMEPE 07.11.2024 | https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopoa. CossHast KHCIIOTA,

19 XMUMHMUYECKHE CBOMCTBA, MOJIyYEeHUE brbmmorexa [OK
’ ’ 12.11.2024 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyuenne coNTHON KUCIOTHI brbmmorexa [OK
N . ’ 14.11.2024 | https://m.edsoo.ru/00ade348
U3y4eHUE € CBOMCTBY
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHi, eCITH OJWH U3 brbmmorexa [OK
19.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynns 21.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B MpUpoie. XUMHUECKHE CBOMCTBA 26.11.2024 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYEeCKrEe U XUMHUYECKUE bubmorexa HOK
§ 03.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 05.12.2024 | https://m.edsoo.ru/00adec8a
OKPY’KAIOILIEN Cpeibl COEAUHEHUAMHU
cepbl
27 Brruncnenue maccoBoii J0IM BEIXOJa bu6mmoreka [JOK
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MPOAYKTA pPEaKIHU 10.12.2024 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHUKA SIIEMEHTOB

08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacmipocTpaHeHHue B PUPOJIC, 12.12.2024 | https://m.edsoo.ru/00adeea6
(bu3nUecKre U XUMHUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U bubmorexa HOK

> HOIYH 17.12.2024 | https://m.eds00.ru/00adf004
MIPUMCHCHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yudeHHE ero bubmorexa HOK
N yi - H3YH 19.12.2024 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHUMHYECKHE CBOMCTBA 24.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 o0peHuil. XuUMHUECKOE bubmorexa TOK
YAOOP ' . 26.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIICH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okecup dhochopa u

33 (bocg)o pHa;I KI/Ifﬂ(E))Ta q)q)I/II)3H(II\(2KHe u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, IMOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

POZ, pacipoctp bubnmuoreka [JOK

35 npupoje, Gu3nYeckre U XUMHUECKUe

CBOICTBa

https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)

" bubnuorexa [JOK

37 YroiIbHas KHEIOTa M €€ con https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubamorera LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuwuii u ero coenuHeHUsI bubmmorexa [OK
https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.

41 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o teme «BaxHeie HeMeTalIbl 1 https://m.edsoo.ru/00ae0bf2
WX COCTMHCHHUS
KontponpHas padota Ne3 mo teme

42 «BakHeiine HeMeTaIbl U UX bubmmorera [JOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —

43 MeTaoB. MeTtamindeckas CBsI3b U bubnuoreka [JOK
MeTaJUIMYeCKasi KpUCTaUInUeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAIIJIOB. bu6nmoreka [JOK
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DIEKTPOXUMHUYECKUN PSiJ
HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/00ael156

OO0mire cnocoObl MOTyYeHUs
mertauioB. CruiaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, bubnuorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB bubnuorexka LIOK
https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47 [lenotrie MeTaLIb https://m.edsoo.ru/00ael4b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
Kajust https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxneime coequHEHNS KaJIbIIU bubmorexa LOK
https://m.edsoo.ru/00ael5e8
51 O0001IeHNe U cUCTEMATU3ALIIS
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
53 "YKEcTKoCTh BOABI U METOIBI €€ bubmnorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubnmuoreka [JOK
https://m.edso0o.ru/00aelc64
55 AmdoTepHble cBOICTBA OKCHIA U bubnuoreka [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubmuoreka [JOK

% AKeneso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
3 O06001IeHne 1 cUCTEMaTH3aIUS
> 3HAHUI
[IpakTnueckas pabora Ne 7.
Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
59 .
1o TeMme «BaxxHeume MeTaaibl 1 UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COAEPKUT MpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTru3alus
3HaHUH
KontponbHas padota Ned4 o teme
62 «Baxneiiue MeTauibl 1 UX
COCTMHEHUS»
Bemectsa u marepuaisl B bubnunoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYKaroIEen CpeJibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0o01IEHNE U bubnuoreka [IOK
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00ae0dOa

67 PezepBubiit ypok. O0o0mICHNE U 1 bubmuorexa [IOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CUCTEMAaTHU3alIMs 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUECOHUK; S-€ U3aHUE,
nepepaborannoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsenienue»

» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepadborannoe, 9 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Xumusi: 8-#1 kmacc: 0a30BbIM YPOBEHb: YUEOHHK; 5-¢ U3/IaHUE,
nepepaborannoe, 8 kiacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue»

* Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3IaHUE,
nepepadborannoe, 9 kinacc/ ['abpuensu O.C., Octpoymos N.I'., Crankos C.A.

AxnmonepHoe obmectBo «M3narensctBo «IIpocBemienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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