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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 10 XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (eaepalbHONW pabodeil MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNnbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MOPEACTABICHUE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrPpaMMbl IO XUMHUH, OINpEIeseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
O0CcOOEHHOCTEW O00ydYaromuxcs, ONpenensieT BO3MOXKHOCTU —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHWE XUMHH CIY>KUT OCHOBOW st (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH TMPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUU M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOWMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPhEBOHM, SHEPrETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JIJIT  CaMOpasBUTHS |
dbopMupOBaHUS KYTbTYphI TUYHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (DOPMHUPOBAHHME MBIIIJIEHUS U TBOPUECKUX CHOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCE/IHEBHOM KU3HU, TaK U B MPOPECCHOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT €O CHEeNU(PUKON HAY4YHOTO MBIIUICHHS, 3aKIaJbIBAET OCHOBBI

OCJIOCTHOI'O B3IV ga Ha CAMHCTBO IIPHUPOALI MU YCJIOBCKA, ABJIACTCA OTBCTCTBCHHBIM



ATaroM
B ()OpMUPOBAHHNH €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00 y4YaroIInXCs;

crocoOCcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBiieHUs B OOYYEHHMM XUMHUU OO0ECHeuMBAIOTCS CIEeLUPUKON
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKON XUMHHU.

CtpykTypa cojepkaHus MpOrpaMMbl MO XUMHUHU c(opMuUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ u3yudeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakuuu. OO0e d3TH CHCTEMBl CTPYKTYpPHO OPraHU30BaHbl IO TMPUHIIUITY
MOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa J[. WM. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMUU;

— YYEHHUSI O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

— TpeacTaBieHU 00 DIEKTPOIUTUYECKOM JUCCOLMAIIMM  BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE 3MIIMPHUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIIBHO OT OJJHOTO
YpPOBHA K JPYromMy, BBINONHIS (GYHKIIUA OOBSICHEHHS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TMOIYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl MO XHMHH  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJCTABIEHNS] O XUMUYECKON COCTaBISIONIEH HAYYHOU KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX mpeaAMeToB: «OKpyXKalomuil MUpY,

«buonorug. 5—7 knaccel» u «Pu3nka. 7 Kjiacem.



[Ipy wW3ydYeHHH XUMHUM TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUA OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENIbHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya yd4eOHOTo mnpeameTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBl XUMUUYECKHX
3HAHUN — BaXHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUUYECKUX MOJOKEHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, s3blKa HayKH, B
NpUOOIIEHUN K HAyYHbIM METOJaM TO3HAHUS TPU U3YYCHUU BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATEIbHOM M y4eOHO-HCCIIEI0BATEIbCKON
JeSTENbHOCTH, OCBOEHUHM MpaBuil Oe30MacHOro oOpalieHus ¢ BellecTBaMU B
MOBCEHEBHOM KU3HMU.

[Ipu u3ydyeHun XUMHUHM HA YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs Ba)KHOE
3HAauYEHUE MPUOOPENIH TaKHe 1ed, KaK:

— hopMUpOBaHUE HMHTEIUICKTyaIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBLHOMY MPHUHSATUIO PEIICHUMH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HamlpaBJICHHOCTh ~ OOy4YeHUS  HAa  CHCTEMaTU4YeCKOe  MpHOOIIEHUE
oOydJaromuxcsd K CaMOCTOSITEIBHOM MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEN K
XUMUU;

— o0ecrieyeHue ycinoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YYArOIIMMUCS
OTbITAa Pa3HOOOPA3HON MEATETbHOCTH, IMO3HAHUA W CAMOMO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMII), UMEIOIHNX YHUBEPCAIbHOE 3HAUECHHUE IJIS
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— ¢hopmupoBanue 00mIeH  (YHKIMOHAIPHOM ©  €CTECTBEHHO-HAYyUYHOMU
rPAMOTHOCTH, B TOM YHCII€ YMEHHU OOBSCHATh W OLEHUBATh SIBIICHHS
OKPYKAIIEr0 MHUpA, WUCIOJIb3Yys 3HAHUS U OIBIT, MOJYYEHHbIC NPU WU3YyUYCHUU
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCETHEBHOW >KU3HU W
TPYZOBOU JAEATEIbHOCTH;

— dopMmupoBaHue y  OOydYaromuxcsi TyMaHUCTHYECKUX  OTHOIICHHUA,
MMOHUMAHHS 1IEHHOCTH XUMHWYECKUX 3HAHUU [ BBIPAOOTKH HKOJIOTUYECKHU
[1eJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYIOBOW JEATEIRHOCTH B IESAX
COXPaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMI0 HA OCHOBE YCBOEHMS OOIIEYEIOBEYECKUX LEHHOCTEH,
FOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiis U HANPaBICHHOCTHU JaJbHEUIIEro
00yUYeHMUS.



OOmiee YWCIO dYacoB, OTBEAEHHBIX JUISI M3YYCHHsS] XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 66 JacoB (2 yaca B HEJIEIIO).

COIAEPKXAHUE OBYUYEHUA
8 KIIACC

HepBOHaanbeIe XHMHUYIECCKHUC ITIOHATHUSA
HpeIIMeT XuMuM. PoJIb XMMUM B KM3HM 4ejlIOBeKa. XMMHUS B CUCTEME HayK.

Tena wu BemecTBa. Pu3nyeckre CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHsTHE O METOMaX MO3HAHUSA B XUMHUU. UHCThIE BEIIECTBA M CMECH.
CrniocoObl pa3ziesieHus CMeceil.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE dyeMeHThl. CHMBOIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckasi popmya. BaleHTHOCTh aTOMOB XMMHUYECKUX 2JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAs aTroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BeniectBa. Monb. Mossipas macca. B3anMocBsi3b KOIHU4YeCTBa,
Macchl M 4YHCIa CTPYKTYpPHBIX €IMHHMII BemecTtBa. Pacu€tsl mo ¢opmynam
XUMHYECKUX COSIUHECHUM.

@u3nuecKue U XMMHYECKUE SIBJICHUA. XUMUYECKash peakiusi U e€ MpHU3HaKu.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHwus. Kmaccudukanms
XUMHYECKUX PEAKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOHU, MpaBuiiaMu pabOThl B J1a0OpaTopuu U
npuémMamMu o0paleHus: ¢ J1abopaTOpHBIM 00OPY/IOBAaHUEM, U3YUYCHHUE M OIHMCAHUE
¢uznuecknx CBOWCTB 0Opa3lOB HEOPTaHWYECKHWX BEIIECTB, HaOIO/IeHNE
¢usnuecknx (TUTaBICHWE BOCKA, TasHUE JIbJla, pAcCTHpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCAIMS BOJbl) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEHOW MPOBOJIOKH, B3aUMOCHCTBHE MeJla C KICIIOTOW) SIBJICHUH, HaOIIOJCHUE H
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMojeCTBHE Keme3a ¢ pacTBopoM conu menu (11),
M3YUYEHUE CIOCOOOB pa3/ICNICHHs] CMECeil: ¢ MOMOIIbI0 MarHuTa, (puIbTpOBaHHUE,

BBITIAPUBAHUE, JUCTUIUISIIUSA, XpoMaTorpadusi, MpoBeJeHNE OYUCTKH MOBAPEHHOM



CoJIi, HaAOJIOJIEHHUE W  ONHCAaHUE  PEe3yJbTATOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJIENIE MOJEKYJ
(mapocTep KHEBBIX).

Baxueiue npeacTaBuTe M HEOPraHM4YeCKMX BelecTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopoa — 3J1€MEHT U MPOCTOE
BemecTBo. HaxokaeHue kucimopojga B mpupojae, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIy4YeHUsT KHUCIOpoJa B Ja0OpaTopuu H NOpOMBINUIEHHOCTH. Kpyrosopor
KuciiopoJia B mpupoje. O30H — ajuioTpornHas MoAU(PUKAIUS KUCIOPOa.

TennoBoit »hPekT XUMHYECKON peakiuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- W DHJAOTEPMHUYECKUE peakuuu. TOIIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJIEHUE MAPHUKOBOTO 3P dheKTa, pa3pylieHrne 030HOBOTO CJIOS.

Bonopon — »memeHT W mpocTtoe BemlecTBO. HaxoxkaeHue Bojgopoaa B
npupojse, GU3MYECKHe ¢ XUMUYECKHUE CBOWCTBAa, MPUMEHEHHE, CIIOCOOBI
nonydeHusi. Kucnotel u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBOMCTBa BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpE. XUMHUYECKUE CBOMCTBA BOJAbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpuUpojie U B KU3HU YesioBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcunbl. Knaccudukamms
OKCHUJIOB:  cosiecoOpasyromiiue (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) W
HeconeoOpasyromue. Homenkmarypa okcuaoB. DU3MYECKHE €W XUMHYECCKHE
CBOMCTBa OKCUIOB. [loydyeHne OKCHIOB.

OcHoBanmsa. Krnaccudukamuss OCHOBaHWM: MIETOYM ¢ HEPACTBOPHUMBIC
ocHoBaHMsA. HoMeHkiarypa ocHoBaHui. PU3MUYECKME U XUMHYECKHE CBOMCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. Ousmdeckue u
XHUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocTM MeTaiioB H. H. beketosa.
[Tony4yenune Kucior.

Conu. HomeHnknarypa coneil. duznueckue U XMMUUYECKUE CBOWCTBA COJICH.
[Tony4enue comnei.

['eneTnueckas CBsA3b MEXKY KJacCaMH HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4yeCTBCHHOE OMPEACICHUE COJIEPKaHMsI KUCIOpOJia B BO3AYyXE, MOJTYYECHHE,
cobupaHue, paclo3HaBaHUE M HW3YyYCHHE CBOMCTB KHCJIOpOJa, HaOIIOACHUE



B3aMMOJICUCTBHSI BEIIECTB C KHUCJIOPOJOM U YCJIOBHS BO3HUKHOBEHHS W
MpeKpalleHusi TopeHus (moxapa), O3HAKOMJICHHE C oOpa3laMu OKCUIOB U
ONMHMCAHWE WX CBOWCTB, IOJY4YCHHE, COOMpPAHHME, paClO3HABAaHWE W W3YyUCHUE
CBOWMCTB Bojiopoja (TOpeHHe), B3auMoAchcTBHE Boaopoaa ¢ okcuaom meau (I1)
(BO3MOYKHO HCIIOJIb30BaHUE BUEOMATEpPHUAIOB), HaOIOAeHUE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBAaHHE OCOOCHHOCTEH pPacCTBOPCHHS BEIIECTB C
pa3sIUYHONW PAacCTBOPUMOCTBIO, TPUTOTOBICHWE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJECHUCTBUE BOJBI C METaIaMHU
(HatpuieM ©  KaublieM) (BO3MOXHO  HCIOJB30BaHUE  BUECOMATEPHUAJIOB),
UCCIICIOBAaHNE OOpa3IOB HEOPTaHWUYECKUX BEIICCTB Pa3jIMYHBIX  KJIACCOB,
HAOJTFO/ICHUE M3MEHEHUSI OKPACKU MHIUKATOPOB B pacTBOpax KUCIIOT M IIEIOYEH,
u3ydeHre B3aumojaecicTBus okcuaa menu (II) ¢ pacTBOpoM CEpHOH KHCIIOTHI,
KHACJIOT C MeTaJllaMH, PEaKIUH HEHTpaau3aluu, IOJyYCHHE HEpPacTBOPUMBIX
OCHOBaHHM, BBITCCHCHHWE OJHOTO METajula APYTMM M3 PacTBOpa COJIU, PEIICHHE
OKCIIEPUMEHTAIBHBIX 3aJlad 10 Teme «BakHeWimune Kiacchl HEOPraHMYECKHUX

COECIMHEHUI).

IMepuonuuyeckuin 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
ieMenToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsi CBS3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUT

[lepBbie TOMBITKM KiIacCUPUKALMU XUMHUYECKUX dyeMeHTOB. [loHsitHe O
IPYIINax CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEJTOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(PpOTEPHBIE OKCUIBI
U TUAPOKCHUJIBIL.

[Tepnonnueckuit 3axoH. [lepuoguueckass cucteMa XUMAYECKUX JIEMEHTOB /1.
N. Menneneena. Koportkonepuoanas U JIJIAHHOIIEPUOAHAS dbopMbI
[Tepunonnueckoit cuctembl xumuueckux 3ieMeHToB . M. MenneneeBa. [lepuoabr
n rpynnel. dOuzndeckuil CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB NEpUOaa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siaep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEeK aToMOB TMepBbix 20 XUMHUYECKUX  DJIIEMEHTOB
Ilepuonnueckorn cuctemsl JI. . MenaeneeBa. XapakTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA I0 ero nosnoxeHutro B [lepuonnueckoi cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNnaM U NEPUOTAM.



3nauenue [lepunoamyeckoro 3axkoHa u [leproandeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB [UId pa3BUTHUS Hayku U npaktukd. . M. MenneneeB — yd€HBIN U
IPaKIaHVH.

Xumuueckast cBs3b. KoBaneHTHas (mosisipHas W HEMOJIApHAs) CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIponiecchl OKuCAEHU U BOCCTAHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydyeHre oOpa3loB BEIIECTB METAJJIOB M HEMETauIOB, B3auMOJEHCTBHE
TUAPOKCUAA LHUHKA C pPACTBOPAMHM KHCIOT M IIEJIOYEH, MPOBEAEHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCJIWTEIBbHO-BOCCTAHOBUTENBHBIX  pPEaKUU
(ropeHue, peakliuy pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmuoie ceasu

Peanuzanusa MeXnpeIMETHBIX CBS3€M NMpH HM3y4EHMM XUMUU B & Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHSATUN, SBIAIOIIUXCS CUCTEMHBIMM ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTecTBEHHO-HAyuYHbIE MOHATUSA: HAY4YHBIH (DakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccudukamus, MNEePUOJUYHOCTh, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepusi, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ,
U30TOIIbI, PAaJMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUM 3apsii, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (U3MUYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/bI, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpAIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIC
HCKOIIA€MbI€, TOILINBO, BOJHBIE PECYPCHI.



9 KUIIACC

BemecTBoO 1 XMMHUYECKAsl peaKu s

ITepnonnueckuit 3akoH. [lepuonnyeckas cucrema XUMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHUYECKHX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJIOB, KalMsl, KalblUs U WX
COCIMHEHUM B COOTBETCTBUU C IIOJIOKEHUEM DJJIEMEHTOB B Illepuoamueckou
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUAbI XUMHUYECKOW CBS3U. THIBI KPUCTAUNIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMUECKON PEIIETKH U
BUJIa XUMUYECKOH CBS3H.

Knaccuduxanus u HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPTraHUYECKUX
COEJIMHEHUM, FTEHETUYECKasl CBSI3b HEOPraHUUYECKUX BEIIECTB.

Knaccuduxanuys XuMU4eCKUX peakiuii o0 pa3IMuHbIM MpHU3HaKaM (110 YUCTY
M COCTaBY YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIUIOBOMY 3((deKTy, o
U3MEHEHHIO CTETICHEW OKUCICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[lonsiTue o ckopoctu xumuueckoil peakuuu. [lonstue 06 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U T€TePOTEeHHBIX
peakuusax. [lonarue o karanusze. [loHATHE O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIUSIOIIME HA CKOPOCTh XHWMHMYECKON pEAKIMU U TMOJO0KEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  pPEaKIMH,  DJIEKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuum. CocraBneHue YpaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTHUECKON TUCCOLMAIMH. DIEKTPOIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AMCCOUMALMU BELIECTB C PA3JIMYHBIMH BHJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJEKTPOIUTHI.

Peakuuu noHHoro oomMeHa. Y caoBuUsl MPOTEKAHUS PEAKIUi MOHHOTO OOMEHa,
MOJIHbIE M COKpallléHHblE HWOHHBbIE YpaBHEHHs peakuuil. CBoWcTBa KHCIIOT,
OCHOBaHMH W cCOJied B CBETE€ TMPEJCTABICHUN 00 3IEKTPOIUTUUYECKOM
nucconnanu. KayecTBeHHbIE peakiiuyd Ha UOHBIL. [IoHATHE O rHAPOIN3E COIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C MOJECIAMHU KPUCTAIUIMYECKUX PEIIETOK HEOPTraHMYECKUX
BELIECTB — METAJUIOB M HEMETaJUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEeaKiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOIHOCTU
pPacTBOPOB BEILECTB, IPOLECCAa AWCCOLMALMU KHUCJIOT, IIEJIOYER U  COJer
(BO3MOXKHO  KCHOJIb30BAaHME BHJIEO MAaTepUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIICICHHE Ta3a, o0O0pa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUU
(ropeHue, peakiuu pasioKeHUsl, COSTUHEHUS ), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C ITIOMOIIBI0 KAYECTBEHHBIX pEAKIMI HAa  HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl 1 UX COeTMHEHUSI

OO6mast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOI€HOB. XHMMHUYECKME CBOWCTBA Ha IPUMEpPE  XJopa
(B3aUMOJIEHCTBME C MeTaylaMH, HEeMeTaUlaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsiHast KucioTa, XMMHUYECKHUE CBOWCTBA, MOJy4YeHHE, MpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOpPOJA HAa OPraHM3M uYeJIOBEKa. Ba)kHellne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapakrepuctuka 3yeMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTerneHu okucieHus. CTpoeHne W (PU3NYECKHe CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJTOTPOITHBIE MOAU(PUKALIUUA KACTIOPOaa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdyeckue u
XUMUYeCcKHe cBoMcTBa. OKCHIABI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (¢uU3HUYECKHe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENSI Kjlacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKIilnw,
JeKalue B OCHOBE IMPOMBIIUICHHOTO CHOCc00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. Conu CepHOM KUCIOTHI, KAYECTBEHHAs peaKkius Ha
cynbdar-uoH. Haxoxmenue cepbl W €€ COCAMHEHHWH B MpUpOje. XUMUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HCHHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €T0 TIPEIOTBPAIIICHHS.

OO6mrast xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENIEHW OKUCICHMSA. A30T, PaCpOCTPAHEHHUE B MPHUPOJE,
du3nyeckue U XumMuieckue cBoiictea. Kpyrosopot azora B npupoje. AMMHAK, €T0
du3nYecKue U XMMHUYECKUE CBOMCTBA, MoydeHue u npuMmeHenue. Coiam aMMOHMS,
ux (pU3nYeCKre U XMMHYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas! peakiusl Ha



MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ mojiydeHue, GU3NYECKUe U XUMUUYECKHE
cBoicTBa (0OIlIME KaK TMPENCTaBUTENsl Kiacca KHUCIOT W cruenuduueckue).
Hcnonw3oBaHue HUTpPATOB M COJEH aMMOHHS B KadyeCTBE MHUHEpaJIbHBIX
ynoopeHuit. XuMUUYECKOe 3arpsisHEHHUE OKPYKAIOEH Cpelibl COCTUHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXHW, 3arpsi3HEHUE BO3JAyxXa, MOYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu Gocdopa, puznueckue M XMMHUECKHE CBOWCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, puznueckue U XUMUYECKUE CBONCTBA,
nonyuenue. Mcnonbs3zoBanue pocdaroB B kauecTBe MUHEPATBLHBIX YAOOPEHUIA.

O6mas xapaktepuctuka 3yeMeHTOB [VA-rpynmnel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHBIE  CTETNIEHU  OKUCICHMs.  YTIEpoJa,  auIOTPOIHBIC
MoauUKAIMK, paCIpOCTpaHEHUE B Mpupoje, (U3UYECKHE U XUMHYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepojaa, ux
buzuvyeckue W XMMHYECKUE CBOWCTBA, [EWCTBHE HA KUBBIE OPTraHU3MBI,
MOJIydEHUE W TIPUMEHEHHE. DKOJOTHYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rao0aJbHOTO MOTEIUICHUs] KJIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONM, NX (PU3NUYECKHEe U XMMHUYECKUE CBOMCTRBA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-HUOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUJIeH, 3TAHOJ, TIUIEPHH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3MH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTie 0 OMONOTMYECKU BaKHBIX BEIIECTBAX: KUpaX, OelKax, yriieBojax — U ux
poiii B OKM3HM UeloBeKa. MarepuanbHOE E€IWHCTBO OPraHHYeCKHX |
HEOPraHWYECKUX COCTUHEHHMH.

KpemHunii, ero ¢usmveckue ¥ XUMHUYECKHE CBOWCTBA, TMOJYYCHHE U
npuMenenne. CoenuHeHuss KpeMHuss B npupoje. OOuue mnpeactaBieHus 00
okcujae kpemHus (IV) u kpemuueBoit kuciore. CHIMKAThl, UX HCIIOJIb30BAaHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHEHINEe CTpOUTENbHBIE MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimeMpl 0e30macHOTO HMCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIOB B MOBCEAHEBHOW JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YCHHE 00pa3I[0OB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE MPU3HAKOB
UX TPOTEKaHWsI, OMBITHI, OTpaxkarolmue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajloreHOoB M UX COEJAMHEHHM (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),



O3HAaKOMJICHHE ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpazmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BaHUE
BHJIEOMATEpUAIOB), HAOIOIEHUE TpoIlecca OOYTJIMBaHUs caxapa MoJl JecCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3Y4YEHHE XUMHUYECKHX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOUM peakiuy Ha Ccyibdar-
MOH W HaOJIoJICHHE MpHu3HaKa €€ MPOTeKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoiicTBaMu azota, ¢ochopa U HUX COEIUHEHUU (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEpUANIOB), oOpa3liaMu a30THBIX U (POChHOPHBIX yTOOpEeHUH, MOJyYeHUE,
coOupaHue, paclo3HaBaHWE MW M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKlUii Ha MOH aMMOHUS U (PocdaT-uOH U U3YUYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOMN a30THON KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3yUYCHUE MoJienen
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyaepeHa, O3HAKOMIICHHE C
POIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOWCTBOM TPOTHUBOTAa3a, MOJy4YeHUE, COOMpaHKE, paclOo3HABaHUE W W3Y4YCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KAaueCTBEHHBIX pEakIuii Ha KapOOHAT W
CUJIMKAT-UOHbl M M3YYCHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIIUEH CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxkHelme HeMeTauIbl U UX COSUHEHUS.

MeTta/uibl M UX COETMHEHMS

OO6mras xapaKTepuCTUKAa XMMHUUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUH
UX TMOJIOKEHHsT B lleprogmyeckord CHCTEME XHUMHUYECKUX dJlieMeHTOB /l.
N. MenpneneeBa u ctpoeHusi atomoB. CTpoeHre MeTallioB. MeTtayuindeckasi CBsA3b
U METaUIMYECKas KpHUCTAUIMYeCKas pele€Tka. JICKTPOXUMHUYECKUN  Psll
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oo1me
CIoCcOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrjaBel (CTanb, YYryH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ilesmounble MeTasuibl: MONOKeHUE B Ilepronnyeckor cUCTEME XUMHUUYECKUX
snementoB J[. . MenaeneeBa, CTpo€HHE WX aTOMOB, HAXOXKJEHHE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKcuasl u
TUAPOKCUABI HaTpust W Kanusg. [IpuMeHeHue MIeNTOYHBIX METAUIOB W HUX
COEMHEHUM.

[[lenoyHo3eMenbHBIE METAIBI MAarHuil W KaJIbLMM: TOJOXEHUE B
[Tepunoauueckoit cucteMe XxuMHYeCcKuX djeMeHToB J[. M. MeHaeneeBa, cTpoeHue

HNX aTOMOB, HAXOXKJICHHUC B IIPHUPOAC. DOU3NYCCKUE U XMMHUUYECKHE CBOMCTBA MarHus



u Kanblus. Baxkuelmue coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTPaHEHHUS.

AnroMuHui: ionoxkeHue B [leproandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
J. W. MeHnneneeBa, cTpoeHue aroma, HaxOXJIeHUEe B Ipupone. dPusnyeckue u
XUMUYECKHE CBOMCTBA altOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoauueckor CUCTEME XUMUYECKUX AIEMEHTOB /I,
N. MenneneeBa, CTpoeHUME aTOMa, HaxOXXJIeHUE B Ipupone. dusuyeckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUabl, THAPOKCU LI U conu xkenesa (I1) u xenesa
(IIT), ux cocraB, CBOIMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHME ¢ oOpa3laMu MeETauloB W CIUIABOB, HUX (PUBHUECKUMHU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHUCTBUS OKCHJA
KaJblIUsl W HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KaJbLHs, AJIFOMUHUSA, LUHKA, JKEJie3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U oNMKMCaHUE MPOILIECCOB OKPAIIHMBAHMUSI
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HcCeoBaHNEe aM(OTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a/1a4 0 TeMe «BakHeilne
METaJUIbl U UX COEAUHEHUS.

XUMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m marepuansl B MOBCEJHEBHOW KW3HHU YEJIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX OKOrax U OTPABIICHUSAX.

XHUMHUYECKOE 3arps3HEHHE OKpYKaroueh cpenbl (MpeneibHas AOoMycTUMAas
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4deHre o0pasioB MaTepHualioB (CTEKIO, CIIaBbl METAJIOB, MOJIMMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceéazu

Peanuzamus MexnpeaMeTHbIX CBA3€M NpU HM3Yy4YEHUM XUMHUU B 9 Kiacce

OCYHICCTBIACTCA 4YCPE3 HCIIOJIB30BAHHC KakK O6HII/IX CCTCCTBCHHO-HAY4YHBIX



MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEIMETOB

€CTEeCTBEHHO-HAYYHOI'O IUKJIA.
— OO0mue ecrecTBEHHO-HAYUYHbIE TOHSTHSA: HAy4HbIH (DAKT, THIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHUHTE3, Kiaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJIeb, SIBJICHUE, MNapPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: marepus, aroMm, D3JJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHZ,
W30TOIMBI, PaJuOaKTUBHOCTh, MOJIEKYJa, DJJICKTPUUYECKUM 3apsji, IPOBOHUKH,
MOJIYTIPOBOJAHUKH, JUANCKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSTHUE BEIIECTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTHYECKAsT
pemeéTka, cruiaBbl, (PU3MUECKUE BEIWYUHBI, CIMHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COHIIE.

buonorus: ¢orocunres, avixanuwe, Owocdepa, IKOCHCTEMa, MHUHEpAIbHBIC
yIO0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIC

HNCKOIMIAaCMBIC, TOINIMBO, BOOAHLIC PECCYPCHI.

®denepanpHas padodas mporpamma | Xumusi. 8—9 kmaccel (0a30BbIi
YPOBEHBD)

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YJIbTaThl OCBOCHHUS IPOrPaMMBl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTHUTAIOTCS B XOA¢ OOyYCHHUS XUMHUHU B E€IUHCTBE Y4eOHOU W
BOCITUTATEIIBHOM JICATEIIBHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMU POCCHHUCKUMU
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMHU IICHHOCTSIMHU, TPUHATBIMH B
oOIIecTBe TMpaBWJIaMH W HOPMAaMH IIOBEJICHHUS M CIOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATTU3AIIUN 00YJatOIIHXCS.

JIM4HOCTHBICE  PE3YyJbTATBl  OTPAXKAalOT  TOTOBHOCTh  OOyYarommXcs
PYKOBOJICTBOBATbCS ~CHCTEMOW TIO3UTHBHBIX IICHHOCTHBIX OpPHCHTAIMA U
pacuImpeHne ONbITa JACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUSA

IIEHHOCTHOT'O OTHOIICHUS K OTCYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY
U HAyYHOMY HACJCAWIO0, TIOHMMAaHUS 3HAYCHHS XUMHUYSCKOM HAyKH B IKHU3HHU

COBPEMEHHOI'0 00I1IeCTBa, CIOCOOHOCTH BIAAETh JI0CTOBEpHOU HH(MOpManueil o



MEPEIOBBIX JOCTHKCHHUSAX W OTKPBITUSAX MHPOBOH M OTECYCCTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) TPaskIaHCKOT0 BOCIIUTAHUSI:

NOPEJCTABIICHUS O COIMAJbHBIX HOPMaxX M MpaBWiIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTHBE, KOMMYHUKATUBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIEIOBATENbCKOM,  TBOPYECKOM M JAPYrMX  BHJAAX
JESATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOH JAESITCIIBHOCTH TIpHU
BBIMOJITHCHUHM YYEOHBIX, ITO3HABATCIbHBIX 3a7ad, BBIMOJIHCHUA XHMHUYCCKHUX
AKCIIEPUMEHTOB, CO3JJaHUU YIEOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOITOHUMAHHUIO
M B3aWMOIIOMOIIM B TIPOIECCE ITOW Y4YCOHOW JEATEIBHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TIOBEJCHUE W IIOCTYNKH CBOUX TOBApHUIIEH C TO3UIUU
HpPaBCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCICACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PCHUYCCKUE TIPEJCTABJICHUS O BEIICCTBE M XUMHUYCCKOW peaKIluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTAaBIISIOIIHC
OCHOBY I NMOHMMAaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTAaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs TPHUPOJIBI, B3aUMOCBI3SX 4YEJIOBEKa C
HPUPOTHON CPENIOi, O pOJIM XUMHUHU B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

NO3HaBaTeIbHbIC MOTHBHI, HAIIPaBIICHHBIC Ha IOJYYCHWE HOBBIX 3HAHUHU 110
XUMUH, HEOOXOAMMBIE i OOBSICHEHUS HAOJIIOMaeMBIX IMPOIECCOB W SBICHUH,
MIO3HABATEIbHOW, WH()OPMAIIMOHHOW W YHTATENBCKOW KYIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENILHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPaBOYHOM
JUTEPaTypOl, TOCTYIMHBIMH TEXHHYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYeHWI0 W TO3HAHWIO, JIF0O03HATENBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TPOEKTHOW U  HCCIEA0BATEIbCKOM
JCSATEILHOCTH, K OCO3HAHHOMY BBIOOpY HaNpaBICHHOCTH W YPOBHS OOYYCHHS B
JIaJIbHCUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 *KWU3HU, OCO3HAHUE TMOCIEICTBUN U
HENPUATHE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS aJTKOTOJISI, HAPKOTHUKOB, KYpEHHs),
HEOOXOIMMOCTH  COOJIOJCHUSI TIPaBWJI OE€30MaCHOCTH TPH OOpalIeHU:u ¢
XHUMHAYECKUMU BEIIECTBAMHU B OBITY M PCAIbHOM JKU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTHYIESCKOMY U3YUCHHUIO MPOPECCHil U TpyAa pa3IMdHOro poja,
YBOXCHUE K TPYyIy M pe3yJibTaTaM TpPYAOBOH JESITeIbHOCTH, B TOM YHCJIC Ha



OCHOBE NPUMEHEHUs NPEIMETHbIX 3HAHUM MO XUMHUH, OCO3HAHHBIA BBIOOP
MHIUBUIYAJTbHON TPAEKTOPUH MPOJOHKEHHUS 00pa3oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEHON NMPOopecCUOHAIBHON ESITEIbHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHH,
TOTOBHOCTH a/IallTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH LEJIeCO00pa3HOEe OTHOIIEHHWE K MPUPOJIE KaK MCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS, TOHMMAaHUE LIEHHOCTH 3J0POBOr0 U
O6e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(¢u3MUeCKOMY U TCUXMYECKOMY 3/J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJAEHUS
npaBuJ 0€30MaCHOTO MOBEACHUS IPU padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYalUsX,
YTPOKAIOIIKX 3/I0POBbIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUA, MOJy4YyaeMble MPHU WU3YYCHUU XUMUU, IS
pELIeHHs 3a/1a4, CBA3aHHBIX C OKpPYKAlOUIeH MPUPOTHON CPeaOH, ISl MOBBIIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMsS TJI00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M MyTe HUX pelIeHUs MOCPEACTBOM METOJO0B XHUMHH,
HKOJIOTUYECKOTO MBILUIEHUS, YMEHHsI PyKOBOJICTBOBATHCSI UM B IO3HABATEIbHOM,
KOMMYHUKAaTHUBHOM M COLUAJIbHOMN MPAKTHKE.

METAINPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMETHBIX pPE3YJAbTATOB BBIACISAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33pEHHUs OOIICHAY4YHBIE TOHATUA (3aKOH, TEOpus,
NPUHIINI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe.), KOTOphIE
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IIEIIOCTHOM
HAyYHOU KapTHUHE MHpA, U YHUBEpCAIbHbIC ydeOHbIe NeiCTBUS (ITO3HABATEIBHEIC,
KOMMYHUKATHBHBIC, PETYISATHUBHBIC), KOTOpbIE OOECIeYnBaOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATETBHOCTH.

ITo3HaBaTe/IbHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JeicTBU:

YMEHUS WCIOJIb30BATh MPUEMBI JIOTMYECKOTO MBIILICHUS MNPU OCBOCHUM
3HAHUM: PACKPBIBATh CMBICT XUMHYECKHX TOHATHH (BBIACIATH MX XapaKTEpPHBIC
MpU3HAKH, YCTAaHABJIMBATh B3aMMOCBSA3b C JIPYTUMHU TOHATHSIMH), HCIOJIH30BATh



MOHATHS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUH, BBIOUPATh OCHOBAHUS H
KPUTEPHUH IS KIACCU(PUKAIMA XMUMHYCCKUX BEIIECTB M XUMHUYCCKUX PEaKIUH,
YCTaHABIMBATh MPUIMHHO-CIEACTBEHHBIC CBS3HM MEXAY OOBEKTAMU HW3y4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHHs (MHIYKTHBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKITFOUCHHS;

YMEHHE TPUMCHATh B TMPOIECCe TO3HAHUSA TOHATHS (NIPEAMETHBIE U
MeTaIpeJIMETHBIC), CHMBOJIUYECKUE (3HAKOBBIC) MOJIEITH, UCIIOJb3yeMbIe B XMMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHIEMbIC B XUMUU MOJCIIBHBIC TIPE/ICTABICHUS —
XAMHYECKUH 3HAaK (CHMBOJI DJIEMCHTA), XUMHUYecKas (opmyia W ypaBHCHHE
XUMHYECKOW PEaKIMU — MPU PEIICHUN y4eOHO-TTO3HABATCIIbHBIX 3a7a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIICCTBEHHBIC
NPHU3HAKHA U3YYaeMbIX O0OBCKTOB — XMMHUYECKHUX BEIIECTB U XUMHUUYECKHUX PEAKITHH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, IPHYUHHO-CJICIICTBCHHBIC CBSI3H U
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBHS

YMCHHE HCIIOJIb30BaTh IIOCTABJICHHBIC BOIMPOCHI B KA4ECTBE HHCTPYMECHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (OPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHHE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3allMd W MPOBEACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMeHHe HaOIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POopMyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISITH OTUYET
0 MpojieaHHoM pabdore.

Pab6ora ¢ undgopmaumeii:

yMEeHHE BBIOMpATh, aHAIM3UPOBATH M HWHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHeTa), KpPUTUYECKH OIEHHWBATH MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPHUMEHSTh Pa3INdHbIe METOABI M 3alPOCHl MPHU TMOWCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIEAEHHOTO TUTIA, TPUOOPETCHNUE OTBITA B
00JacCTH  WCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJIEHNE KYJIbTYpOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANBHYIO (hOopMy TIpeacTaBiieHus WH)OpMAIUU H
WUTIOCTPUPOBATh pEIIaeMble 3aa4ll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popMamu rpa@uku U KX KOMOMHAIUSMU;



YMEHHE UCIOJb30BaTh W aHaJU3UpOBaTh B MHpouecce ydyeOHOH U
HCCJEI0BATEIbCKON ACATENBHOCTH MH(OPMALUIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIbCKOT0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelpl.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUS 3aJlaBaTh BOIPOCHI (B XOJe Auaiora W (Wiu) JTUCKYCCHM) TIO
CylIeCTBY  OoOcCyXjgaeMod  TeMmbl, (QopMyIupoBaTh CBOM  IPEHJIOKEHUS
OTHOCHUTEJILHO BBITMIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

YMEHUS  TPEJACTABIATh  IMOJYyYCHHBIE  PE3yJbTaThl  MO3HABATEIbHOU
NEATeTbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh Mpe3eHTAIUI0
PEe3YIbTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIEpUMEHTa (J1a00paTOpPHOTO OIbITA,
71a00paTOpPHON pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHUS Y4eOHOTO COTPYHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHON U UCCIIEOBATEIBLCKOM ICSITEIHHOCTH TIPH PEIICHUH
BO3HHMKAIOIIUX MPOOJIEM HAa OCHOBE y4€Ta OOIIUX UHTEPECOB U COTJIACOBAHMS
no3unui (00CyXIeHusI, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPAUHAIIUS
COBMECTHBIX JICHCTBUI, OTIpe/ielieHue KPUTEPHUEB T10 OIICHKE KayecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe IeficTBUS:

YMEHHE CaMOCTOATENbHO OMNPENENsATh ILENN JeATeIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTD, BBIOMpaTh Hanbojee d3(hPeKTUBHBIE CITOCOOBI peIIeHUs YICOHBIX U
MO3HABATEIBHBIX 3a/lad, CaMOCTOATEIBHO COCTaBIATh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUU MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pE3yJibTaTa 3asBICHHON IEJIH, yMCHHE
MCITIOJIb30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJlbTaTOB II0 OCBOCHUIO OO0S3aTEIBLHOIO
COJIepKaHMsI, YCTAaHOBJICHHOTO JaHHON (enepanbHO pabodeil mporpaMMonu,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOMIMMUCS Hay4yHbIe 3HAHUSA, YMEHUS W CIOCOOBI
NEeUCTBUM, crermuduYeckue Uil MPEeAMETHOM 00macTu «XUMHS», BHUIbBI



NEATENBHOCTA 1O  MOJYYECHHIO HOBOTO  3HAHUS, €ro HWHTEPIPETAUH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koniy oOyuenus B 8 kiiacce npeiMeTHbIE PE3yIbTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOMIUXCS YMEHUM:
pPacKpbIiBaTh CMBICJI OCHOBHBIX XUMHUUYECKHUX TIOHSATUM: aToM, MOJEKYJa,
XUMHUYECKHI  DAJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECH
(oHOpOJIHAasT W HEOJHOPOJIHAs), BAJCHTHOCTb, OTHOCUTEIbHAs AaTOMHas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas
JI0JISI XUMHYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBIA 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKUCIICHUS, XUMHYECKas
peakiusi, KiaccupuKaIus peakiuii: peakiiui COCIUHEHUS, PEaKIIUU Pas3IoKeHUs,
peakiuu 3aMeleHus, peakuuu OOMEHa, 3K30- M IHJOTCPMHUYECKHUE DPEaKIIHH,
TEIJIOBOM A(eKT peakuuu, SApPO aToMa, ICKTPOHHBIM CJIOW aTOMa, aTOMHas
opOuTanb, paguyc aromMa, XUMUYECKas CBsA3b, TMOJSpHAsS H HEMOJISIpHAS
KOBaJICHTHAsS CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas J10Js
BellecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PACTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUN U IPUMEHSTH 3TH
HNOHSATHUSA MPU ONTMCAHUM BEUIECTB U UX MPEBPAILCHUI;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUJISi COCTaBieHHS (OpPMYJ BEIIECTB H
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;
OTIpEJIENSTh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSAX, MPUHAJJIC)KHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCy COEIMHEHMHM MO (QopMyliaM, BHJ XUMHYECKOWU CBSI3H
(KOBaJICHTHAsI ¥ MOHHAs) B HEOPTraHUYECKUX COCTMHEHUSIX;
pacKpbIBaTb  CMBICI Ilepuoguueckoro  3akona  /l. N. Menpneneesa:
JEMOHCTPUPOBaTh  MOHUMAHHE  MEPHUOJMYECKON  3aBHCUMOCTH  CBOICTB
XUMUYECKUX AJIEMEHTOB OT UX MOJioKeHus B llepuoandeckoil cucteMe, 3aKOHOB
COXpaHEHMsI MAcChl BEIECTB, ITOCTOSIHCTBA COCTaBa, AaTOMHO-MOJEKYISIPHOTO
y4eHUs1, 3aKOHa ABOTaJIpo;
OMHKCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢dopmy [leprmomnyeckoit CUCTEMBI
XUMUYECKUX JJIEMEHTOB: pa3anuyaTh MOHITHUS «TJIaBHas noArpynna (A-rpynmna)» u
«mobounas moxarpymma (b-rpymma)», Maneie u OONBIINE TEPUOABI, COOTHOCHUTH
o0o3HaueHusi, KOTOphle wWMeroTcs B Tabmmme «llepumognyeckas cucrema
xuMudecknx 3seMeHToB Jl. M. MenaeneeBa» C 4YMCIOBBIMH XAPAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsAll sA/pa, 00Ilee 4Yucio

AJIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CJIOSIM);



KJIacCUUIHUPOBATH  XUMHYECKUE  DJEMEHThl, HEOPraHMYEeCKHWE  BEIECTBa,
XUMUYECKHUE peakinu (TI0 YUCIy U COCTABy YYACTBYIOIIUX B PEAKIIMU BEIIECTB, O
TerI0BoOMY 3P (DEKTy);

XapaKTepU30BaTh (OMUCKIBATH) OOIIME XUMUUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB, TIOATBEPXKJasi OINUCAHHE TMPUMEpPaMHU MOJICKYJISIPHBIX —YpPaBHEHHUU
COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

MIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUYECTBEHHOT'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUECKUX MIPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;
BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0O XMMHUYECKOIO 3JIEMEHTa Mo (QopMylie COEAMHEHHS, MaCCOBYIO
JI0JIF0 BEILIECTBA B PAacTBOpE, MPOBOAUTH PACUETHl MO YPABHEHUIO XHMHUYECKOU
peakIuu;

NPUMEHATh OCHOBHBIC ONEPAIlUUd MBICIUTEIBHON JESITEIBbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IEeHHEe, CUCTEeMAaTU3allIo, KiIacCU(pUKAIINIO, BbISIBICHUE
NPUYMHHO-CIICICTBEHHBIX CBSI3¢M — JJI1  HW3Y4YeHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKINii, €CTECTBEHHO-HAYYHbIE METO/bl MTO3HAHUS — HAOJIOJICHHE,
U3MepeHne, MOICIMPOBAHNE, SKCIIEPUMEHT (peaIbHbIN U MBICIICHHBIN);

CJIeIOBaTh TMpaBHJIaM TIOJIb30BAHUS XUMUYECKOM TMOCYyAOH M JabopaTOpHBIM
o0opyAOBaHUEM, a TaKKe MpaBUiiaM OOpaIleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IIO
MOJIYYCHUIO M COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAAa M KHUCIOPOJA),
MPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOM HOJIEM PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH M NPOBOJUTH XHUMHYECKHE OSKCHEPUMEHTHI 11O
paclo3HaBaHUIO PACTBOPOB WIEJOYEH M KHUCIOT C TIOMOIIBI) HHIWKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U APYTHE).

K konity obyuenus B 9 kijiacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
pPacKphIBaTh CMBICT OCHOBHBIX XHMUYECKHX TOHSITHH: XUMHUYECKUH DIIEMEHT,
aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, O3JEKTPOOTPHUIATEIIBHOCTh, CTENECHb OKHCICHUS, XWMHUYECKas
peakius, XUMUYIeCcKas CBsI3b, TETUIOBOM 2 (PEKT peakiuu, MoJib, MOJIIPHBIN 00BEM,
pacTBOp, DIEKTPOJIUTHI, HEIJICKTPOIUTHI, JICKTPOIUTHYECKAS TUCCOIUAITHS,
peaknuu MOHHOTO OOMEHA, KaTaln3aTop, XUMHUECKOe paBHOBECHE, 0OpaTUMBIE U
HEoOpaTUMBbIC peaxiumu, OKHUCJTUTEIIEHO-BOCCTAHOBUTEIIHHBIC peakiuu,
OKHUCJIMTENIb, BOCCTAHOBUTENIb, OKHCICHHEC W BOCCTAHOBJICHHE, AaJJIOTPOTIHS,



aM(OTepHOCTh, XUMHUECKas CBs3b (KOBaJCHTHAas, WOHHAs, MeETaJIM4yecKas),
KPUCTAJNINYECKAsl PEIIETKA, KOPPO3UsI METAIJIOB, CIUIABBI, CKOPOCTh XMMHYECKOM
peakiuu, npeaenbHo nonyctumas konrentpanus [1JIK Bemectsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMUUYECKUX MOHATUNA U IPUMEHSITh 3TU
MOHSTHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUII;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JJIsi COCTaBi€HHUS (OpPMYJ BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OMpENENATh BAJICHTHOCTh U CTENEHb OKHUCICHHS XUMHYECKHUX DJIEMEHTOB B
COEIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAJJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COEIWHEHUW Mo QopMynaM, BHUJI XUMUYECKOH CBsI3W (KOBaJICHTHAs,
MOHHAs, MeETaJUInYecKas) B HEOPraHMYECKUX COEIMHEHHUSAX, 3apsj HOHA IO
XUMUYECKOU (opMyIie, XapakTep Cpellbl B BOJIHBIX PAcTBOpaX HEOPTaHUYECKUX
COCIMHEHUH, TUTT KPUCTALTUYECKON PeléTKH KOHKPETHOTO BEIECTBA;
packpbiBaTh  cMmbica  I[lepmogmueckoro  3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €ro MOHUMAaHHUE: OMUCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO
dopmy Ilepuoamveckold cUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iudaTh MOHSITHS
«riaBHas noArpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymma)y, Manbie u
OoJbIIME  TEpPUOJIbIl, COOTHOCUTH OO0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOJUYECKON TabyMIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sjpa, OO0Ilee YHUCIO 3JIEKTPOHOB H
pacnpeneneHue uxX Mo JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B Mpeesax MaJIbIX IEPUOIOB
U TJIABHBIX MOATPYIII C YUYETOM CTPOEHUS UX ATOMOB;

KJIacCu(UIUPOBATh  XMMUYECKHE  DJIEMEHThl, HEOPraHWYECKUE  BEIIECTBA,
XUMUYECKHUE peaklnu (110 YUCIYy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, O
TeruioBOMY 3G (dEeKTy, M0 U3MEHEHHIO CTEMEHEeW OKUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHeUu(UUECKUe XUMUYECKHE CBOWMCTBA
MPOCTBIX W  CJIOXHBIX BEIIECTB, TMOATBEpPXkAasi OMNHCAaHUE MpPUMEPAMU
MOJIEKYISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;
COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUUYECKON IUCCOIMALUU KUCIOT, HIEJOYed H
COJIEH, TOJIHBIE U COKPAIEHHBIE YPABHEHHS PEAKIIMIl HOHHOTO 0OMEHA, YpaBHEHUS
peakiuii, MOATBEPKAAIOIIUX CYIIECTBOBAHUE T'E€HETUYECKOM CBA3UM MEXIY
BEILIECTBAMU PA3JIMYHBIX KIACCOB;

PaCKpbIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOI0 OallaHca 3TUX PEaKIUi;



MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MO>KHOCTH ITPOTEKAHUSA XUMUYECKUX MPEBPALIECHUN B PA3JIMYHBIX YCIOBUSAX;
BBIUUCIIATh OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO U MOJIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIONI0 XMMHMUYECKOTO 3JeMeHTa Mo (opMmyse COEAUHEHHUS, MAacCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHUUYECKOU
peaxkuuu;

coOJIo1aTh TpaBujia IMOJb30BaHUS XHMHUYECKON TMOCyAoM U J1a0OpaTOpHBIM
o0opyAOBaHUEM, a TAKXKE MpaBUJIa OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBITIOJIHEHUIO J1aOOPAaTOPHBIX XMMHUYECKHX OIBITOB TIO
NOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOro rasa);
MIPOBOJINTh PEAKUUHU, MOATBEPKIAAOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpUJI-, OpOMUI-, HOAUA-, KApOOHAT-,
docdar-, cuwnmkar-, cynbdar-, TUAPOKCUA-HUOHBI, KATHOHbI aMMOHHUS M HWOHBI
VU3YYEHHBIX METAUIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILIECTB;

MPUMEHATh OCHOBHBIC OICPALMA MBICIUTEIBHON JEATEIbHOCTA — AaHAIU3 U
CUHTE3, CpaBHEHHE, O000O0IIeHHE, CHUCTeMaTH3allMi0, BBIABICHHE MPUYUHHO-
CJIEACTBEHHBIX CBS3EU — JUIS U3YYEHUsI CBOMCTB BEILECTB U XMMUUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE  METOJAbl TO3HAHUA — HaOJIOJIeHHe, U3MEpEHue,
MOJEIMPOBAHNE, SKCIIEPUMEHT (peajbHbI U MBICJIECHHBIN).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne | HanMeHOBaHHE Pa3/IeiioB U KonuuectBo vacos OnektpoHHbIe (LIU(POBHIC)
TEM TMPOrPaMMBbI 00pa3oBaresbHbIC PECYPChI
Bceero | Kontponbn | IIpaktuu
pIe Pa0OTBI | €CKHE
padboThI
Pa3znea 1. IlepponayajibHble XUMHYECKHE TIOHSTHS
1.1 | Xumus — BaxkHast 00J1aCTh 5 2 https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U
MPAKTUYECKON JAeSITeTbHOCTU
YeloBeKa
1.2 | BemrecTBa 1 XUMHYECKHE 15 1 https://m.edsoo.ru/7f41837c
peaxiuu
Hroro no paszeny: 20
Pa3nen 2. Baxkneiimme npeAcTaBUTEIN HEOPraHUYECKUX
BelleCTB
2.1 | Bosznyx. Kucnopon. [Tousitue 6 https://m.edsoo.ru/7f41837c
00 okcumax



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

2.2

Bonopon.Ilonstue o
KHCJIOTaX M COJISIX

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

2.3

Bona. PactBopsl. Ilonsatue 06
OCHOBAHHUAX

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

24

OcCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHEHU

11

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

Uroro no pazneny:

30

Paznean 3. Illepuoanyeckuii 3akon u [lepuoaguyeckasi cucreMa XuMHYECKHUX 31eMeHTOB /1.
N. MenaeneeBa. CTpoenne aToMoB. XUMHYeCKasl CBA3b. OKMCIANTEIBHO-

BOCCTAHOBUTC/IbHBIC PCAKITUHA

3.1

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMUYeCKnX deMeHToB 1. Y.
MenneneeBa. CtpoeHue
aToma

7

3.2

XUMHYECKASA CBA3b.
OKHUCIIUTEIILHO-
BOCCTAaHOBHUTEJIbHBIE PEAKITUN

Uroro no pazneny

15

PE3EPBHOE BPEMSI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

9 KUIACC

HanmenoBanue pa3aciioB u
TEM IIPOrpaMMbl

KomngecTtBo gacos

DneKTpoHHbIE (IUPPOBHIC)
o0pa3oBaresbHbIC PECYPChI

Bcero

KonTposbh
bI€ pabOTHI

[IpakTuu
ecKue
paboThI

Pa3znen 1. BemmecTBo 1 XUMHMYECKHE PeaKIu

1.1

[ToBTOpEeHue u yriyonenue
3HaHUI OCHOBHBIX pa3/eioB
Kypca 8 kiacca

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

1.2

OcCHOBHBIC 3aKOHOMCPHOCTH
XUMHNYCCKHUX peaKI_[I/Iﬁ

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

13

DNEeKTPOIUTHYECKAs
JYCCOLAAIUS.
XUMHUYECKUE peaKInu
B pacTBOpax

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

Hroro no pasaeny

Pa3znen 2. HemeTaaabl 1 X COeAUHEHUS

2.1

OO01as xapakTepucTuKa
XUMAYECKUX dieMeHTOB VIIA-
rpymisl. ['ajgoressl

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



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

2.2

OOmas
XapakTepucTHKa
XUMHUYECKUX
3JIEMEHTOB
VIA-rpynner. Cepa u eé
COCIMHEHUSA

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

2.3

OOmast xapakTepuCTUKa
XUMHUYECKHX JIEMEHTOB — V-
A rpynnsl.

A3oT, hocdop u ux
COC/IMHCHUS

OO01as XxapakTepucTUKa
XUMHNYCCKHUX JJICMCHTOB

OO01as XxapakTepucTUKa
XUMHNYECCKHUX JJIEMCHTOB

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

2.4

OO1as XxapakTepucTuKa
XUMHUYECKUX 371eMeHTOB [V A
-Tpynnsl. YIJIepoa U KpEMHUM,
Y WX COEIMHEHHUS

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

Bcero no pazneny

25

3. MeTa/iibl M HX COCAMHECHUA

3.1

OO0111e CBOMCTBA METAJIOB

4

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

3.2

OO0111e CBONMCTBA METAJUIOB U
HUX COECIUHEHUS

16

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

Bcero no pazneny

20

Paznen 4. XuMus u okpyskamomias cpeaa

41

XUMHS U OKPYKaroIas
cpena

3

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

Uroro no pazneny

OO011e€e YnCIIO YacoB

68

IOYPOYHOE IIJIAHUPOBAHUE

8 KJIACC
Tema ypoxka KonuuecTBo yacos DnexTpoHHbIE (ITUPPOBLIE)
00pa3oBaTeNbHbBIE PECYPCHI
BCErO | KOHTPON | MpaKkTU4
BHBIE eCKHe
paboTbl | paboTHI
1 | Ilpenmet xumuu. Ponbs xumuu B 1 bu6mmoreka [JOK



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

JKU3HU YeJioBeKa. Tena u
BEIIECTBA

https://m.edsoo.ru/ff0d210c

2 | IlousTe 0 METOIaX MTO3HAHUS B bubnuoreka [IOK
XUMHUU https://m.edsoo.ru/ff0d227e

3 | [IpakTuaeckas pabora Ne 1 bubnuorexa [JOK
«[IpaBuna paboThI B 1a00paTOpPUN https://m.edsoo.ru/ff0d23dc
1 IpUEMBI 0OpaLeHUS C
71a00paTOPHBIM 000PYTOBAHUEM))

4 | YucTele BelecTBa U CMECH. bu6mmoreka [{OK
CrocoObl pa3JiesieHus: cMecei https://m.edsoo.ru/ff0d26ca

5 | Ilpaktuueckas padota Ne 2 bubnuotexa [JOK
«Pa3nenenue cmeceit (Ha npuMepe https://m.edsoo.ru/ff0d28c8
OYMCTKH TTOBAPESHHOU COJIH)»

6 | ATOMBI 1 MOJICKYJIBI bubnuoreka [JOK

https://m.edsoo.ru/ff0d2a6c

7 | XUMUYECKHE DJIEMEHTHI. 3HAKH bu6moreka [IOK
(CMMBOJIBI) XUMHUYECKHX https://m.edsoo.ru/ff0d2be8
JJICMEHTOB

8 | [IpocTeie U CIIOKHBIE BEIIECTBA bubnuorexa [JOK

https://m.edsoo.ru/ff0d2a6c

9 | ATOMHO-MOJIEKYISIPHOE yUeHUE bubnuorexa [JOK

https://m.edsoo.ru/ff0d2d50

10 | [[3akoH mOCTOSTHCTBA COCTaBa bu6moreka [IOK
BerecTB. XuMudeckas GopMmyiia. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOR] |

11 | OTHOCHTEIbHAS aTOMHAs Macca. bu6moreka [IOK
OTHOCHUTEIbHAS MOJICKYJISIpHAS https://m.edsoo.ru/ff0d323c
Macca

12 | MaccoBast 1019 XUMHAYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ffod350c

13 | KoanuectBo BemiecTBa. MoJib. bu6moreka [IOK
MogsipHas Macca https://m.edsoo.ru/ff0d5230

14 | ®usnveckne M XUMUICCKHIE bu6mmoreka [IOK
SIBIICHHS. X AMHUCCKAs PCaKIHsI https://m.edsoo.ru/ff0d37fa

15 | Ilpu3HaKu U yCIOBUS MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6

16 | 3akOH cOXpaHEHHUS MACCHI bubnuoreka [JOK
BEIIECTB. XMMHUYCCKHE YPABHEHHSI https://m.edsoo.ru/ff0d3b88

17 | BeruuciaeHust KOJIUYECTBA, MacChl bubmuoreka [JOK
BEIIIECTBA M0 YPAaBHEHUSIM https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITHii

18 | Knaccuduxanmsi XaMU4eCcKIX bu6mmoreka [JOK
peakimii (CoeMHEHMS, https://m.edsoo.ru/ff0d3f34
pa3noKeHus, 3aMelleHns, 0OMeHa)

19 | M. B. JIoMOHOCOB — y4E€HBIii- bubnuoreka [IOK
sHImKIoneaucT. O000IIeHHE U https://m.edsoo.ru/ff0d40c4
crcTeMaTH3allHsl 3HAHUI

20 | KontponbHas pabora Nel no Teme bubnuorexa [IOK

«BelecTBa U1 XUMHYECKHUE
PCaAKIIUM»

https://m.edsoo.ru/ff0d4290



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
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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopox — anement u
npocroe BeuecTBo. O30H

bubmuoreka [IOK
https://m.edsoo.ru/ff0d448e

22

OU3NYECKUE U XUMUYECKUE
CBOMCTBA KUCJIOPOJia (peaKkuu
okucienus, ropeaue). [louarue o0
OKCHJIaX

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4614

23

CriocoObI ToJTy4eHH s KHCI0poaa B
nabopaTopuu U
IMPOMBIIIJIICHHOCTH. HpI/IMeHeHI/Ie
KUCIIOpOoJia

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d497a

24

TennoBoit 3¢ ekt xumMuueckon
peaxkiuu, IoHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJO0TEPMHUYECKHUX
peaxkusax

bu6moreka [IOK
https://m.edsoo.ru/ff0d4790

25

Tonnuso (HedTh, Yrojab U METaH).
3arpsi3HeHHe BO3/yXa, CIIOCOOBI
€ro NpeJoTBpaIeHUs

bu6mmorteka [IOK
https://m.edsoo.ru/ff0d4c4a

26

[IpakTiueckas padora Ne 3 o
teMe «[lonydyenue u cobupanue
KHACJIOPOa, U3yIeHHE €TO
CBOMCTB»

bu6moreka [IOK
https://m.edsoo.ru/ff0d4ae2

27

Boaopon — sneMeHT u mpoctoe
BelecTBo. Haxoxxnenue B
IpUPOJIe

bu6moreka [IOK
https://m.edsoo.ru/ffod4dd0

28

dusznueckrue U XUMHYECKHUE
cBoiicTBa Bojiopoaa. [Ipumenenne
BOJIOPOJIA

bu6moreka [IOK
https://m.edsoo.ru/ffod4dd0

29 | [loHATHE O KUCIIOTaX U COJISAX bu6moreka [IOK
https://m.edsoo.ru/ff0d50d2

30 | CriocoObI mosTyueHus BOJIOPO/ia B bu6mmoreka [IOK
1ab0paToOpHH https://m.edsoo.ru/ff0d4dd0

31 | IIpaktuueckas padota Ne 4 o bubnuorexa [JOK

teMe «Ilonydyenue u cobupanue
BOJIOPO/JIa, U3YUECHHE €r0 CBONCTBY

https://m.edsoo.ru/ff0d4f42

32 | MonsipHbiit 00bEM ra3oB. 3aKoH bubnuoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
33 | Beruucienus o0b€Ma, KOJIMYSCTBA bubmuoreka [JOK

BEIIIECTBA raza Mo €ro U3BECTHOMY
KOJIMYECTBY BELIECTBA WIIK 00BbEMY

https://m.edsoo.ru/ff0d55a0

34

Brruncienus o0bMOB ra3os 10
YPAaBHEHMIO PEAKLMU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHUH
razon

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

35 | ®us3nyeckue U XUMUYECKUE bu6mmoreka [JOK
CBOJCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 | CocraB ocuoBanwuii. [Tousrue 00 bu6nmoreka [JOK
WHIUKATOpaxX https://m.edsoo.ru/ff0d59e2
37 | Bosa kak pacTBOPHUTENb. bubnuorexa [IOK

HacelimmeHHble 1 HEHACBIIICHHEIE
PaCTBOPLI. MaccoBas goJis

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
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BEIIIECTBA B PACTBOPE

38

[Ipaktuyeckas padora Ne 5 o
teme «[IpuroroBiieHUE pacTBOPOB
C OIPEACIIEHHON MacCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA»

bubnuoreka [IOK
https://m.edsoo.ru/ff0d5eba

39 | KonrponbHas padora Ne2 o teme bubmmoreka [IOK
«Kucnopon. Bomopos. Bona» https://m.edsoo.ru/ff0d6342
40 | Okcunsl: cocTaB, KiIaccu(uKams, bubmmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 | [lomyueHue U XuMUYECKHE bubnuorexa [JOK

CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e

42 | OcHOBaHUS: COCTaB, bu6moreka [IOK
Kiaccu(UKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 | [MonydeHne U XUMHUYECKUE bubnuotexa [JOK
CBOMCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca
44 | KucnoTsl: cocTas, bu6moreka [IOK
KaaccuuKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 | TlonyueHue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
46 | Comu (cpenHue): HOMEHKIIATYpa, bubnuorexa [JOK

CHOCO6I)I HOJ'IyLIeHI/ISI, XUMHNYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/00ad9474

47

[TpakTruueckas padota Ne 6.
Pemrenune skcriepuMeHTaTbHBIX
3aa4 1o TeMe «OCHOBHBIE KIIACChI
HEOPraHUYeCKUX COCTUHCHUI)

bu6moreka [IOK
https://m.edsoo.ru/00ad9b7c

48

I'eneTnveckas CBSI3b MEXKITY
KJIacCaMH HEOPraHUYECKUX
COEOUHEHUN

bu6moreka [IOK
https://m.edsoo.ru/00ad9a50

49 | O000IIIEHNE U cCUCTEMATH3ALHA bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/00ad9ch?2
50 | KonTpoawsHas pabora Ne3 o Teme bubnuorexa [JOK

"OCHOBHEIE KJIaCCHI
HEOPraHWYECKUX COCTUHEHUN"

https://m.edsoo.ru/00ad9ela

51

HCpBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I
XUMHYECKUX 3JeMeHTOB. IlonsaTue
O Ir'pynIax CXOJHbIX 3JICMCHTOB

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ffa

52

[Tepuonueckuii 3aKOH U
[Tepuoanueckas cucrema
XHMHYECKUX 31eMeHTOB JI. H.
MeneneeBa

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

53 | Ileprobl, TPyMIIbL, MOATPYIIIBI bubnuorexa [IOK
https://m.edsoo.ru/00ada52c

54 | Ctpoenue atomoB. CocTaB bubnuorexa [IOK
aTOMHBIX sifiep. M30Tombl https://m.edsoo.ru/00ada342

55 | CTpoeHue >eKTPOHHBIX 000JI04YeK bubnuorexa [IOK

aTOMOB JJIEMEHTOB
ITepuoanueckoit cucremsl /1. 1.
MeneneeBa

https://m.edsoo.ru/00ada6bc

56

XapaKTepI/ICTI/IKa XUMHYECKOT'O
9JICMCHTA I10 €ro IIOJIOXKCHHIO B

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824
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IIepnoanueckoii cucreme J1. M.
MeneneeBa
57 | 3nauenue [lepuoanueckoro 1 bubnuorexa [JOK
3aKOHa ISl pa3BUTHUS HAYKU U https://m.edsoo.ru/00ada96e
npaktuku. JI. 1. MenneneeB —
YVYEHBIH, IearoT U rpaxJIaHuH
58 | DIEKTPOOTPHUIIATETHFHOCTH ATOMOB 1 bubnuorexa [JOK
XUMUYECKUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 | MoHHas XuMH4YecKasl CBS3b 1 bu6mmoreka [{OK
https://m.edsoo.ru/00adac34
60 | KoBaneHTHas mossipHas 1 bubnuotexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 | KoBaneHTHas HEMOJSIpHAS 1 bubnuotexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
62 | CrerneHb OKUCIICHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/00adae28
63 | OKHCTUTEIIBHO- 1 bubnmoreka [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adb076
64 | OKHCIUTETN U BOCCTAHOBUTEITN 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb076
65 | KonTpospHas padora Ne4 1o teme 1 bubnuorexa [JOK
«Crtpoenue aroma. XuMHUYECKast https://m.edsoo.ru/00adb486
CBSI3b»
66 | PesepBHbIii ypok. O600mIEeHNE 1 1 bubnuorexa [JOK
CHCTEMaTH3alKsI 3HAHUI https://m.edsoo.ru/00adb33c
67 | PesepBHbIii ypok. O600mIEHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3alKsI 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 | PesepBHrbIii ypok. O600mIEHNE 1 1 bubnuorexa [JOK
CHCTEMaTH3aIMsl 3HAHUI https://m.edsoo.ru/ff0d61c6

IOYPOYHOE IIJIAHUPOBAHHUE

9 KJIACC
Tema ypoxka KonunuectBo yacoB DneKTpoHHbIE (LIUPPOBHIC)
00pa3oBaresibHbIC PECYPChI
BCEro | KOHTPOJ | IPAaKTHY
BHBIE €CKHUeE
paboThl | paboTHI
1 | [leproauyeckuii 3aK0H. bu6moreka [IOK

[lepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
MeHnpeneeBa

https://m.edsoo.ru/00adb59e

2 | 3akOHOMEpPHOCTH B U3MEHEHUU [[bubmuoTeka [IOK
CBOMCTB XUMUYECKUX https://m.edsoo.ru/00adb6b6
3JIEMEHTOB MEPBBIX TPEX
NIEPUOJI0B

3 | Knaccuduxarus u bubmuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/00adb7e2
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HCOPraHNMYCCKUX BCIICCTB

4 | Bunpl XUMAYECKOM CBS3U U bubmunoreka LIOK
THITbI KPHCTAJUTMYCCKUX https://m.edsoo.ru/00adbac6
peméToK

5 | KontponeHast padota Nel mo
teMme «IloBTopenue u
yrayOeHre 3HAaHUH OCHOBHBIX
pa3ziesnoB Kypca 8 Kimaccay

6 | Kitaccupukanus XuMuaecKux bubnuotexa [HOK
peaKIuii 1o pa3InIHbIM https://m.edsoo.ru/00adbcb0
MpU3HAKAM

7 | TlonsaTue 0 ckopocTH bubnuoreka [JOK
XUMHUUYECKON peaKiiuu. https://m.edsoo.ru/00adbe9a
[ToHsITHE O TOMOTEHHBIX U
TeTePOTreHHBIX PEaAKIIHIX

8 | ITonsATHE O XUMHUYECKOM bu6mmoreka [IOK
paBHOBecuu. DaKkTOpHI, https://m.edsoo.ru/00adc28c
BIIMSIFOIIIME HAa CKOPOCTh
XUMHUYECKON PEaKIuu 1
MTOJIOKCHHE XHMHIECKOTO
paBHOBECHS

9 | OkucnuTenbHO- bubnuotexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade

1 | Teopus PMEKTPOIUTHUECKON bubnuoreka [JOK

0 | mucconmanuu. CUIIbHBIE U https://m.edsoo.ru/00adcd68
cia0bIe AIIEKTPOTUTHI

1 | MonHble ypaBHEHUS peaKIIuid bubnuoreka [JOK

1 https://m.edsoo.ru/00add448

1 | XuMudeckne CBOKMCTBA KHCIIOT bu6mmoreka [IOK

2 | ¥ OCHOBaHHUH B CBETE https://m.edsoo.ru/00add5d8
MpeACTaBICHUI 00
AIIEKTPOJIUTUYECKOM
JMCCOLIMAIIUU

1 | XuMuyeckue CBOMCTBA COJICH B bu6moreka [IOK

3 | cBeTe mpeacTaBIeHu 00 https://m.edsoo.ru/00add8b2
ANIEKTPOJIUTUYECKOM
JMCCOLIMAIIUU

1 | IloHsTHE O TUAPOITHU3E COJICH bu6mmoreka [IOK

4 https://m.edsoo.ru/00add9d4

1 | O0oOI1IeHEe U cUCTEMATH3ALIHS bu6mmoreka [JOK

5 | 3HaHui https://m.edsoo.ru/00addd12

1 | Ilpaktuueckas padora Ne 1. bubnuorexa LIOK

6 | «Pemenue https://m.edsoo.ru/00addbfa
HKCIEPUMEHTAIBHBIX 33124

1 | KonrpomasHas pabora Ne2 no bubnuorexa LIOK

7 | TeMe «DIeKTPOTUTHIECKas https://m.edsoo.ru/00addecO
aucconuanus. XuMHIecKue
pEaxIuu B pacTBOPAx»

1 | O6mas xapakTepucTuKa bubnmnorexa [JOK

8 | ranoreHoB. XuMU4ECKHE https://m.edsoo.ru/00addfe2
CBOICTBa Ha IPUMeEpPE XJI0pa

1 | Xnoposogopos. ConsHas bubmuoteka [IOK
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9 | kucnoTa, XUMUYECKUE https://m.edsoo.ru/00ade104
CBONCTBA, ITOJIy4ECHHUE,
pUMEHEHHE

2 | IIpaktuyeckas padora Ne 2 mo Bbubmuotexa [JOK

0 | Teme «IlonyueHue coysiHOM https://m.edsoo.ru/00ade348
KHUCIIOTBL, U3y4EHUE €€
CBOMCTB»

2 | Beraucienus o ypaBHEHUSIM bubnuoreka [IOK

1 | XUMHUYECKUX peaKIHii, €CiIu https://m.edsoo.ru/00ade488
OJIMH U3 PEareHTOB JIaH B
n30bITKE

2 | OOrmmast xapaKTepUCTHKA bubnuotexa [JOK

2 | snementoB VIA-rpynmst https://m.edsoo.ru/00ade64a

2 | AmotpornHble Moau(pUKauu bubnuoreka [JOK

3 | cepnl. HaxoxaeHue cepol u €€ https://m.edsoo.ru/00ade64a
COCIMHEHUH B IPUPOJIE.
XHMMHYECKUE CBOMCTBA CEPBI

2 | CepoBoaOpO/I, CTPOCHHE, bubnuotexa [JOK

4 | ¢pu3nyUecKre U XUMUYIECKUE https://m.edsoo.ru/00ade802
CBOWCTBA

2 | Okcuapl cepbl. CepHast bubnuoreka [JOK

5 | kucnora, GpuU3NUECKUe U https://m.edsoo.ru/00adea28
XUMHYECKHE CBOIICTBA,
MIPUMEHEHHE

2 | XuMHUYECKHE peaKIlnH, bubnuoteka [JOK

6 | Jexaiue B OCHOBE https://m.edsoo.ru/00adec8a
MIPOMBIIIJICHHOTO CrIoco0a
MOJIy4YEHUS] CEPHOMN KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpPY’Kalollel cpe/ibl
COEJIMHEHUSIMHU CEpBI

2 | Beruucinenue MaccoBoOi 10U bu6moreka [IOK

7 | BBIXOJIa IPOJIyKTa PEAKIIUU https://m.edsoo.ru/00adec8a

2 | O0mas xapakTepuCTHKa bubnuorexa [JOK

8 | amementoB VA-rpymimsl. A30T, https://m.edsoo.ru/00adeea6
pacrnpocTpaHeHue B PUpPOJIe,
buznuecKkue 1 XuMU4ecKue
CBONCTBA

2 | AmMmuak, ero (pu3nYecKue u bubmuoreka [JOK

9 | XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHHE

3 | IIpaktuyeckas padora Ne 3 no bubnuorexa LIOK

0 | Teme «IlomyueHne aMMuaxa, https://m.edsoo.ru/00adf180
W3YyYEHHUE ETO CBOMCTB)

3 | A3oTHas KuCIIOTa, e bu6moreka [IOK

1 | pusuyeckne u XuMHUYECKHE https://m.edsoo.ru/00adf306
CBOMCTBA

3 | Ucnonb3oBaHue HUTPATOB U bubmuotexa [JOK

2 | coneit aMMOHUS B Ka4eCTBE https://m.edsoo.ru/00adf518

MUHEPAIbHBIX YI0OpEHHA.
XHUMHUECKOE 3arpsA3HEHNE

OKpYXarollen cpeibl
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COCAMHCHUAMU a30Ta

3 | ®ocdop. Oxcun pocdopa (V) bubnmoreka [JOK

3 | u pochopHas kuciora, https://m.edsoo.ru/00adf68a
¢bu3nvecKrue 1 XUMHYECKHIE
CBOMCTBA, MTOJIy4CHHUE

3 | Ucnonn3oBanue gochator B bubnuotexa [HOK

4 | KauecTBe MHUHEPAIBbHBIX https://m.edsoo.ru/00adfc20
ynoOpeHuii. 3arpsi3HeHNe
PUPOTHOH cpeabl GocdaramMu

3 | Yruepon, pactipocTpaHeHue B bubnuotexa [JOK

5 | npupone, pusudeckre u https://m.edsoo.ru/00adfd9c
XUMHUYECKUE CBOMCTBA

3 | Okcuasl yrieposa, ux bubnuotexa [JOK

6 | pu3MuecKre U XUMUYCCKHE https://m.edsoo.ru/00adfebe
CBOMCTBa. DKOJIOTUYECKHE
MpoOJIEMBI, CBSI3aHHBIE C
okcuoM yriepoja (1V)

3 | YrospHas kuciaoTa u €€ coJin bubnuotexa [JOK

7 https://m.edsoo.ru/00ae006¢

3 | Ilpaktryeckas padora Ne 4 o bubnuotexa [JOK

8 | Teme "Tlonyuenue https://m.edsoo.ru/00ae027e
VIIIEKHUCIIOTO Ta3a.
KauectBenHnas peakuus Ha
kapOoHaT-UOH"

3 | IlepBoHavasibHBIE TIOHATHS 00 bubnuoteka [JOK

9 | opraHMYeCKHX BEIIECTBAX KaK https://m.edsoo.ru/00ae054e
0 COCITMHECHUSX YIIIepoaa

4 | KpeMHHI1 ¥ €T0 COCTMHEHUS bu6mmoreka [IOK

0 https://m.edsoo.ru/00ae080a

4 | IIpaktuueckas pabota Ne 5. bubnuorexa [JOK

1 | Pemrenue sKkcriepuMeHTaIbHBIX https://m.edsoo.ru/00ae0bf2
3a7a4 1o teme «Baxkuelimniue
HEMETAJUTbI U MX COCJIMHEHHS

4 | KonrtposbHas padota Ne3 o bubnuorexa [JOK

2 | Teme «Bakueiiie HeMeTaIbI https://m.edsoo.ru/00ae0e18
Y VX COCAMHCHUS

4 | Obmas xapakTepucTUKa bubmuoreka [JOK

3 | XUMHYECKHX JIEMEHTOB — https://m.edsoo.ru/00ae103e
MeTaJUIOB. MeTayuinyeckast
CBSI3b U METAJLTMUCCKAs
KpHUCTaJNTNYeCKasi peréTka.
dusnyecKue CBONCTBA
METaJJIOB

4 | XuMHuuecKue CBOMCTBA bu6moreka [IOK

4 | MeTaJlIoB. https://m.edsoo.ru/00ae1156
DAEKTPOXUMHYECKUN P
HAMPSDKEHUN METAIJIOB

4 | Obuue cnocoObl MOTY4YeHUS bubnmnorexa [JOK

5 | meramioB. CriiaBsl. https://m.edsoo.ru/00ae1156

Brrunciaenus mo YpaBHCHHUAM
XUMHWYCCKUX peaKuHﬁ, €Clin
OJIMH U3 pCAr¢HTOB COACPKUT



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

IIpUMECH

4 | IlonsTue o KOppo3uu Bbubmuotexa [JOK
6 | MmeTaJuIOB https://m.edsoo.ru/00ae1278
4 | IllenovHble METAILIBI bubnuoreka [{OK
7 https://m.edsoo.ru/00ae14b?2
4 | OKkcuabl ¥ THAPOKCUIBI HATPUS bubnuotexa [JOK
8 | u xayms https://m.edsoo.ru/00ae14b?2
4 | IllenoyHO3eMENIbHBIC METAJIIIBI bu6mmoreka [IOK
9 | — KanbIMil ¥ MarHuit https://m.edsoo.ru/00ae15e8
5 | Baxkunelmue coeqnHEeHUS bubmnoreka LIOK
0 | xajpuus https://m.edsoo.ru/00ae15e8
5 | O6o061IeHe U cucTEMAaTHU3AIUS
1 | 3nanui
5 | XKécTkocTh BOJIBI M CTIOCOOBI €€ bubnuotexa [JOK
2 | ycTpaHeHHsI https://m.edso0.ru/00ae1886
5 | Ilpaktuueckas pabora Ne 6 o bubnuoreka [JOK
3 | eme "YKEcTKOCTH BOJIBI U https://m.edsoo.ru/00aelae8
METO/Ibl €€ YCTPAHEHHUS "
5 | AnromuHUM bubnuotexa [JOK
4 https://m.edsoo.ru/00aelc64
5 | AmdoTepHBIe CBOMCTBA OKCHAA bubnuotexa [JOK
5 | u ruapokcuma https://m.edsoo.ru/00aelc64
5 | XKeneszo bu6mmoreka [IOK
6 https://m.edso0.ru/00ae1d86
5 | Okcuzibl, THAPOKCUIIBI U COTH bu6moreka [IOK
7 | xenesa (II) u xenesa (I11) https://m.edsoo.ru/00ae35e6
5 | O0oOb1eHue 1 cucTeMaTH3aus
8 | 3HaHMit
5 | Ilpaktuueckas padora Ne 7. bubnuorexa [JOK
9 | Perrenune 3KCriepuMEHTATBHBIX https://m.edsoo.ru/00ae3de8
3a7a4 o teme «Baxnelmue
METaJUJIbl U UX COCUHEHUS
6 | Beraucienus no ypaBHEHUSAM bubnuorexa [JOK
0 | XMUMHUYECKHUX PEaKIIHid, €CITH https://m.edsoo.ru/00ae1750
OJIMH U3 PEarcHTOB JIaH B
M30BITKE WA COJEPIKUT
npuMecH. Beruncnenus
MaccOBOM JJOJM BBIXOJIA
MPOJIYKTA PEaKIuu
6 | O000IIEHNE U CUCTEMATHU3ALIHUS
1 | 3Hanwmii
6 | KonTponpHas padota Ne4 mo
2 | TeMe «BaxHeiie MeTaIIbl U
WX COCTMHEHUS
6 | BemectBa u Mmatepuansl B bu6moreka [JOK
3 | moBceaHEBHOM KU3HU https://m.edsoo.ru/00ae3f50
YeJI0BeKa
6 | Xumuueckoe 3arpsa3HeHue bubmuorexa [JOK
4 | okpyxarouiei cpesbl https://m.edsoo.ru/00ae4270
6 | Posb xumum B perieHnu bubmuorexa [JOK
5 | PKOJIOTHYECKUX MPobsieM https://m.edsoo.ru/00ae4270
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PezepBHblii ypok. O0o0IIeHNE 1 bubmuotexa [JOK
U CUCTEMAaTH3aI¥sl 3HAHHM https://m.edsoo.ru/00ae0d0a

UTOI'O 66

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI 1151 YYEHUKA
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* Xumus, 9 xknacc/ 'abpuensua O.C., OctpoymoB W.T"., Cnaakos C.A., AKiMOHEpHOE OOIIECTBO

«M3narenscTBO «IIpocBemenne»


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

		2024-09-18T22:39:01+0300
	Балюк Ольга Николаевна




