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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0Opa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QeaepanbHOl paboueld MIPOrpaMmbl
BOCIIMUTAHUS U C YUETOM KOHIICTIIIUU MPENOJaBaHUs YU4€OHOr0 mpeaMeTa « XUMUsDH)
B 00pa3oBaTeNibHbIX opranuzanuax Poccuiickoii @enepanuu.

[Iporpamma mo xuMum Aa€T TPEACTABICHHE O IENSIX, OOIICH cTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHS OOYy4AIOUIMXCA CPEACTBaMU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s3aTENbHOE IPEAMETHOE COZEpKAHUE,
MpeAyCMaTPUBAET pACIpPEIEICHUE €ro Mo KiaccaM W CTPYKTYpUpPOBAaHHUE IIO
pazienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEACISIET KOJIUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKU COJICp>KaHMUs, PEKOMEHTYEMYIO
MOCJEAOBATENBHOCTh M3YYEHHS XHUMUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO TMpoOIlecca, BO3PACTHBIX
OCOOEHHOCTEM OO0yYaroluXCsi, OIpeAeNseT BO3MOXKHOCTH TpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTesIbHOU
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBAHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LIeJIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEITEIbHOCTH OO0YyYalolerocsi Mo OCBOCHHUIO
y4eOHOT0 co/IepKaHUsl.

3HaHUWE XWUMHUHU CIY>KUT OCHOBOM 1Jii (hOPMUPOBAHUS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MnpeAcTaBiIeHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
posib urpatoT GOopMUPYEMbIE XUMUEH MPEJCTABICHHUS O B3aMMONPEBPAIICHUIX
DPHEPrud M 00 SBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30IaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEW JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEM
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSATEIBHOW  y4eOHOW  JCSTENbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM XKM3HM, TaK U B TPOPECCUOHATILHON JEATEIbHOCTH;

3HAKOMHUT CO CHenupUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3VIsiAa HA €IMHCTBO NPUPOJIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM
ATarnoM B (GOPMUPOBAHUH €CTECTBEHHO--HAYYHOUN TPaMOTHOCTH 00YUarOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHHSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHYECKOE
oOpa3zoBaHre 00yUYaIOIINXCS.

JlanHbIe HampaBlIeHUS B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEIU(MUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIEr0 00Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUM U HEKOTOPBIX OTIENbHBIX 3HAYUMBIX MOHSATHN
OpTraHUYECKON XUMUHU.

CtpykTypa coiepkKaHus MPOTpaMMbl MO XUMHHU C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIIAIbIBA€TCSl U3 CUCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakiuu. OO0€ OSTU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEILHOTO PAa3BUTUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MpPEACTaBICHUN
pa3HOro ypOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHUS O CTPOCHUM aTOMa U XUMUUYECKOH CBSI3U;

— TIpeACTaBICHUM 00 3IEKTPOIUTUYECKOW JIUCCOLMAIlMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAHWS PAcCCMATPUBAIOTCS HA OCHOBE AMIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JAPYrOMy, BBITIONHSS (PYHKIIMU OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI W MOJydCHUS
M3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XHMHHM CIHOCOOCTBYeT  (POPMHUPOBAHUIO
IPEJICTABJICHNUS O XUMHAYECKOW COCTABIAIOLIECH HAYyYHOM KapTUHBI MUpPA B JIOTUKE
e€ CHUCTEeMHOW NPHUPOJbI, EHHOCTHOTO OTHOUIEHUS K HAy4YHOMY 3HAaHHIO U
MeTOJaM TMO3HaHMUs B Hayke. M3yueHHe XUMHUU TPOUCXOIUT C MPUBICYECHUEM
3HAaHUW U3 paHee M3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaroIuid MUpy,
«buonorus. 5-7 knacce» u «Pusnka. 7 Kaaccey.

[Ipy wu3yuyeHUH XUMHUU TPOUCXOAUT (QopMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KAaK OJJHOIO0 W3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI.
3ajmaya y4eOHOro mIpeIMeTa COCTOMT B (OPMHUPOBAHUM CUCTEMBI XMUMHYECKUX
3HAaHUN — Ba)KHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYITHBIX 00O0OIIEHNIT MHUPOBO33PEHYECKOTO XapaKTepa, s3blKa HAYKH, B



NpUOOLIEHUM K HAy4YHbIM METOJIaM TO3HAaHUS MpPU HM3YYEHHH BEIIECTB W
XUMHUYECKUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHON M Y4EOHO-HCCIEAOBATEIBCKOM
JESITEIbBHOCTH, OCBOCHUHM MpPaBHJI 0€30MacHOro OOpalleHusi C BEIIeCTBaMU B
MOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKUE 1eJd, KaK:

— (GOpMHUPOBaHHE HWHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIHHOMY MPHUHITHIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTb OOYy4YeHUsT HA  CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOyJaromuxcss K CaMOCTOSATEIbHOW IM03HABATEIBHON JEATEIBHOCTH, HAYYHBIM
METOJlaM TO3HAHUS, (POPMHUPYIOIIMM MOTHUBAIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW MAEATETHbHOCTH, MO3HAHWSA W CaMOIMO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONIMX YHUBEPCAIBbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (¢opmupoBaHue oOmeld (QyHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBSACHATP M OLICHUBATH SIBJICHUS
OKpY’KaIOIlIEr0 MHUpa, WCIOJIb3YysS 3HAHMS U ONBIT, MOJY4YEHHbIE NMPU HU3YyUYECHUH
XUMHH, TPUMEHATh HMX MpPU PEUICHHMH NpoOJieM B TOBCEAHEBHOW >XM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y oOOydaromuxcs TyMaHUCTUYECKHMX OTHOIICHUH,
MOHMMAHUS IIEHHOCTH XWUMHYECKHMX 3HAHWA 711 BBIPAOOTKH OSKOJOTHYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JAESATENBHOCTH B LENIX
COXPAHEHMS CBOETO 340POBbS U OKPYKAKOLIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHHMS OOIIEYEIOBEYECKUX ILIEHHOCTEM,
TOTOBHOCTU K OCO3HaHHOMY BbIOOPY Npo¢uis U HanpaBiIE€HHOCTH JajbHEHIero
oOyJeHus.

OOmiee YWCIO YacoB, OTBEACHHBIX JUISI HW3YYCHHs] XUMHUH Ha YpOBHE
OCHOBHOTI0 0011ero o0pa3zoBanus, cocrasisieT 136 yacos: B § kiacce — 68 yacos (2
yaca B Hezlelmo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHbIC XMMUYECKUE IIOHSATHSA

[Ipenmer xumuun. Posib XMMUM B )KU3HU Y€JIOBEKA. XMMHS B CHCTEME HAYK.
Tena wm BemecTBa. Du3nueckue CBOMCTBA BEHIECTB. ATpPETraTHOE COCTOSIHHE
BemlecTB. [loHsiTHe 0 MeTojax Mo3HaHMSI B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI ¥ MOJNEKYIbl. XHUMHUYECKHE 3JIEMEHThl. (CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocTeie U ClI0XKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOCUTENbHAs AaTOMHas Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JiE XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUM.

KommuecTBo BemectBa. Mok, MonsipHas Mmacca. B3auMoCBsI3p KOITMYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacu€tel mo Qopmyniam
XUMUYECKUX COCTUHEHUM.

Du3NYeCKUe U XMMUUECKUE SBJICHUSA. XUMHUYECKasl peakius U €€ MpU3HaKu.
3aKOH COXpaHEHHs MacChl BEIIECTB. XHMHUYecKue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEaKIUil (COeIUHEHUS, PA3I0KEHUS, 3aMEILIEHNs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYIOH, MpaBujaMu paboThl B J1ab0OpaTopuu U
npuémMamMu oOpaleHus ¢ J1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OMHCAHUE
(¢u3nUecKkux CBOMCTB 00pa3lioB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
busnueckux (MIaBJIeHUE BOCKA, TasHHUE JbJa, pAacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMS BOJbI) U XUMUYECKHX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJEHCTBUE MeNa ¢ KUCIOTOW) SIBIEHUM, HAOII0IeHUE U
ONMKMCAHWE NPHU3HAKOB MPOTEKAHMSI XMMHYECKUX peakuui (pas3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, paszyioKeHUE TMIPOKCHUIA
memu (1) mpu HarpeBanuu, B3auMoielicTBrE xene3a ¢ pactBopom coiu meau (II),
U3y4EHHE CIIOCOOOB pa3lielieHusl CMEcel: ¢ MOMOUIbI0 MarHura, (uiIbTpPOBaHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeIeHUEe OUYNCTKU MTOBAPEHHOU
COJIM, HaOJIOJEHWE W  ONHUCAHME  PEe3yJbTAaTOB  MPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAaccChl, CO3JaHUE MOJEJIEH MOJIEKYI
(1rapocTepIKHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopoa — 3JeMEHT U IpocToe
BelecTBo. Haxoknenuwe kuciopoja B MNpUpoae, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenne kuciopona. CrocoObl



MOJIy4eHHUs] KHUclopofa B JjabopaTopuu U mpombiluieHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — auioTponHas MoaupUKalus KHCIOpo/a.

TernoBoit »h(}exT XUMHUECKOW peaklMh, TEPMOXHMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arpsA3HCHHE
BO3/yXa, YCHJIEHHNE TApHUKOBOTO 3P QeKTa, pa3pylIieHHEe 030HOBOTO CIIOSI.

Bopopon — snemeHT um mpocTtoe BemiecTBO. HaxoxkaeHue Bogopona B
npupone, (usMueckrue MW XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monsipabiit 00bEM ra30B. Pacy€Tsl MO0 XUMUYECKUM yPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL
HacpllmeHHble M HEHACBHIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10JI1 BEIECTBA B PaCTBOpE. XUMHUUYECKHE CBOKCTBA BOJbl. OCHOBAaHHSI.
Ponp pacTBOpOB B MpHUpOJE U B KU3HM 4YeloBeKa. KpyroBopoT BoAbI B IIPUPOJE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccudukanusa neopranmdeckux coenuHenuil. Oxcunpl. Knaccudukanuys
OKCUJIOB:  cojeoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEepHbIE) U
HeconeoOpasywomue. HomeHnknatypa oxcuaoB. @PU3MYECKHE UM XUMHUYECKHE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciaor. @usznyueckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Conu. Homenkiarypa coiieil. @U3nYecKre U XUMHUUYECKUE CBOMCTBA COJIEH.
[TomydyeHue coiei.

['eneTnyeckas CBI3b MEXKy KIaCCaMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPENEIICHUE COJAEPKaHU KUCIOPOJa B BO3yXE, IOJyYECHHE,
coOupaHue, paclo3HaBaHHE M M3yYEHUE CBOICTB KHUCIOPOJa, HaOII0eHUE
B3aMMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHS U
NpeKpalieHus TopeHus (mokapa), O3HaKOMIIEHHE ¢ oOpas3llaMu OKCUIOB H
ONMHMCAHWE WX CBOMCTB, MOJy4Yy€HUE, COOUMpaHUE, paclO3HABAaHUE M H3yUYEHUE
CBOMCTB BojJopoa (ropeHue), BzaumojaeicTsue Bojpopoga ¢ okcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BaHHE BUAEOMATEpUAIOB), HaOMOJeHIE 0Opa3loB BELIECTB
KoMyecTBOM 1 Mojb, HCcleAoBaHHE OCOOCHHOCTEH pPacTBOPEHHS BELIECTB C
pa3NIMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOICUCTBUE BOJIBI C METAIIAMHU
(HaTpueM M KanblKeM) (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pa3IMYHBIX  KJIACCOB,
HaOJI0/IeHNE U3MEHEHHSI OKPACKU WHAMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
nu3zydeHne B3ammoneiictBus okcuma meam (ll) ¢ pacTBopoMm cepHO#l KHCIOTHI,
KHCIIOT C METaJulaMM, PEaKkUWid HEeUTpalin3aliy, I[OJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHME OJHOIO MeTajlla JPYIMM K3 PAacTBOpPa COJM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMe «BakHeHIue KIacchl HEOPraHMYECKUX
COCTMHEHUI.

Ilepuoguyecknii 3axkon u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aemenToB JI. U. MenpgeseeBa. CtpoeHne aToMoB. XMMHYeECKasi CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MONBITKM KIACCU(PUKAIMM XUMHUYECKUX 3JIeMeHTOB. I[loHsATHEe O
IpYIIax CXOAHBIX 3JEMEHTOB (ILEJIOYHbIE M ULIEJIOYHO3EMENbHBIE METaJLIbI,
rajioreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aM(pOTEPHbIE OKCH/IbI
Y TUIPOKCHUJIBI.

[lepunonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKUX JIEMEHTOB /.
. Menneneea.  KoporkomepuonHas W JUIMHHONEpUOAHAs (bopMbI
[Teprnonnueckoit cucreMbl xumuueckux sneMeHToB . 1. MenneneeBa. [lepuonasl
u rpynnbsl. PU3NYECKHA CMBICH IOPSAKOBOIO HOMEpA, HOMEpPOB NEPUONA H
IPYIIIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX ~ 000704YeK aTtoMoB TmepBbIX 20 XUMHYECKHMX DIIEMEHTOB
[lepnognueckorn cucremnl [[. M. MenneneeBa. XapakTepucTuka XHUMHUYECKOTO
3JeMEeHTa 1o ero noyioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHMHYECKUX 3IIEMEHTOB,
METAJUIMYECKUX U HEMETAJNINYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOJIAM.

3nauenue [lepunoandeckoro 3akona u llepuoanyueckon CUCTEMBbI XUMUYECKUAX
DJIEMEHTOB Il pa3BuThA Haykh W npaktuku. . M. MenneneeB — yd€Hblii H
IpaKJaHUH.

Xumuueckass cBsi3b. KoBajieHTHas (MOJsipHass M HENOJIApHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp okucneHus.  OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  PEAKIIMH.
[Iponiecchbl OKUCIEHN U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJCHCTBHE
TMAPOKCHJA LMHKA C PAcTBOpAMU KHUCJIOT W IIEJIOYEeH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ HNPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMMA
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

Meosicnpeomemmnule céasu



Peanuzaniusi MeXNpeaMETHBIX CBSI3€d NpU HM3y4YeHUHM XUMUU B 8 Kjacce
OCYIIECTBJISICTCS dYepe3 MCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYyYHBIX
MOHSATUM, TaK W MOHATHUH, SBJISIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [UKJIA.

OO0mue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJINW3, CHHTE3, KiIaccupukanus, TMepUOANIHOCTh, HAOJIOJCHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHUE, MO/ICIIb, SIBICHUE.

®dusuka: Marepus, aroMm, 3JJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHU],
M30TOIIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHUE BEIECTBA, Ta3, (PU3WUYECKUE BETUUUHBI, €IUHUIIBI
M3MEpPEHMSI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocunTes, npixanue, ornocdepa.

['eorpadus: atmocdepa, rugpochepa, MuHeEpanbl, TOPHbIE MOPOIBI,
MOJIE3HBIEC UCKOTIAEMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peaKkius

[Tepuoanyueckuii 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEeMEHTOB /1.
M. MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHYECKMX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, Kalus, KajdbliMsi M HUX
COCMHCHUM B COOTBETCTBHHM C MOJIO)KEHUEM »HJeMEeHTOB B Ilepmogmueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBSI3M. THUIBI KPUCTATUIMYECKUX
PeIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTANIMUYECKON PEIIETKUA U
BHJAa XUMHYECKOMN CBS3H.

Knaccuduxainys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUM, TeHETUYECKasl CBsI3b HEOPTraHUUYECKUX BEILIECTB.

Knaccudukanys XMMUYSCKUX PEAKIIUN MO Pa3IMIHBIM IIPU3HAKAM (110 YHUCITY
U COCTAaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQdeKTy, Mo
W3MEHEHUIO CTENEHEeW OKHUCJICHUSI XMMUYECKUX AJIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4aCTHUIO KaTallu3aTopa). DK30- U DHJAOTCPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUUYecKOW peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMmruyeckoM paBHoBecur. DakTOpBI,
BIIUSIONIME Ha CKOPOCTh XHUMHMYECKOM pEaKIud M TOJOKEHHE XUMHUYECKOIOo
paBHOBECHSL.

OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC  PEAKIMU,  AJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHOMN peakiiuu. CocTaBieHNE YpaBHEHU I



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMHA C  HUCIOJIB30BAHUEM  METOAA
ANIEKTPOHHOTO OanaHca.

Teopus 3AEKTPOAUTUUECKON TUCCOUMAMU. DIICKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMU BEMIECTB C Pa3IMYHBIMH BUJAMHU
xuMuueckoil cBsa3u. CreneHs auccoruanuu. CUiIbHbIE U CJIa0bIe AIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
MOJHBIE W COKpalléHHbIE HOHHBIE YpaBHEHUs peakiuid. CBONCTBa KHUCIIOT,
OCHOBAaHMM M COJIEM B CBeTE€ TMPEACTABICHUNH 00  AICKTPOIUTHYECKOU
nuccounanuu. KauecTtBeHHbIE peaklui Ha HOHBL. [IoHsATHE O THAPONIN3E CONE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJIOB U HEMETAUIOB (rpadgura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaKINu
OT BO3JCUCTBUSL PA3IUUHBIX (DAKTOPOB, MCCIECAOBAHUE AJICKTPONPOBOJIHOCTU
pacTBOPOB BEIIECTB, MPOILECCa AUCCOUMALMHA KHUCJIOT, IIEJIOYEH U  COJIeH
(BO3MOXHO ~ HMCMOJIb30BaHUE  BHJIEO  MAaTE€pUaAJOB), TMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ TPU3HAKK  MPOTEKaHUS  peakiuii  MOHHOro  OoOMeHa
(oOpazoBaHue ocajka, BbIJEJICHUE Tra3za, oOOpa30oBaHUE BOJbBI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUil
(ropeHue, peakiuu pasyioKEHUs, COCIUHEHUS), paclio3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIIbIO KAUYECTBEHHBIX pEAKIMA HA  HMOHBI, PEIICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HeMmeTa/iibl 4 MX COeTMHEHUSA

OO6mass xapakTepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3MUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOreHOB. XWMHUYECKHE CBOMCTBA Ha MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeETa/llaMHM, HEMeTaJUlaMH, IerodaMu). XJIOPOBOJIOPO.
CosnsiHass KHCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJydeHUE, puMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJAOPOJA HAa OPraHU3M 4YeJOBEKa. BakHeilmume XJIOpUAbl U HX
HaXOXJCHHUE B MIPUPOJIE.

OO6mast xapaktepuctuka 31aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u ¢GU3MYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOCHHE, HU3HUYECKUE U
XUMHUUYECKHEe CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHast kucinoTta, (Qu3nueckue W XHUMHUYECKHE CBOMCTBa (0OIIME  Kak
MPEACTaBUTENS KJacca KHUCIOT H crneruduyeckne). XUMHUYECKHE PpEeaKIlvi,
JeXalue B OCHOBE MPOMBINIJICHHOTO CMOco0a TMOMYyYeHUsS CEPHOW KHCIIOTHI.
[Ipumenenue cepHoit KUCIOThL. COJIU CEPHOM KUCIOThI, KAUECTBEHHAS PEAKIIUs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COCIUHEHHH B MpUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeapl COCAMHEHUSIMHU CEpbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmasi xapakrepucTtuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHA. A30T, paCIpOCTPAHEHHE B MPUPO/IE,
dbusnueckue u xumMuueckue cBoiictsa. Kpyroropor azora B npupojae. AMMHUAK, €ro
bu3nUecKue 1 XUMHUYECKHUE CBOMCTBA, MOJyuyeHue u npuMeHeHue. Conu aMMOHMUS,
uX pU3NYECKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
VMOHBl aMMOHMS. A30THas KUCJIOTa, €€ MOJy4eHUe, (PU3NYECKHEe U XUMUYECKHE
cBOiicTBa (0OIIME Kak TMpEACTAaBUTENSl Kiacca KUCIOT M crenuduyueckue).
Hcrnonb3oBaHue HUTPATOB M COJIEM aMMOHUS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMH4ECKOe 3arpsi3HEHUE OKPYXKarolle cpeibl COEAMHEHUAMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsA3HEHUE BO31yXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Monudukamuu docdopa, PuznUeckue W XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, GU3NIECKUEC U XUMHIECKHUE CBOMCTBA,
nosyyenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPAIbHBIX YA0OPEHUI.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB,  XAapaKTEpHBIE  CTENEHU  OKHUCIEHHA.  YTIEpOoXd,  aJUIOTPOIHBIE
MOAM(DUKALMK, PACOPOCTpAaHEHUE B TMPUPOAE, (UBHUECKHE M XHUMHYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCUabl yriepoaa, ux
¢u3nueckue M XHMHYECKUE CBOMCTBA, JCHCTBUE HA KUBBIE OPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMbI, CBSI3aHHBbIE C OKCHIOM
yrnepoga (IV), rumore3a 1io0aabHOrO TMOTCIUICHHWS KJIMMaTa, MapHUKOBBIN
s dekt. YronapHas KucaoTa U €€ coiu, uX GU3NYeCKUe U XMMUYECKHE CBOMCTBA,
noiyyeHue u npuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEThCKOM
XO34MCTBE.

[lepBoHa"aNbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTHICH, 3TaHOJI, IITUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (O€H3MH), UX poJib B OBITY W HPOMBIIUIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUpaX, O€NKax, yrieBoJax — U UX
poJii B KM3HM 4elloBeKa. MarepuainbHOE€ E€OUHCTBO OPTraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue U XUMUYECKHE CBOWCTBA, MOJyYEHUE U
npuMenenue. CoeauHeHUss KpemHus B mpupoje. OOmme mpeacTaBlIeHus 00
okcusie kpemaust (IV) u kpemuueBoi kucinore. CHIMKaThl, UX UCIOJIb30BaHUE B
ObITYy, B MPOMBINIICHHOCTH. Ba)kHEHIEe CTPOUTENbHBIC MaTepUaibl: KEPAMHKA,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B NOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHMUYECKUX BELIECTB, CBOMCTB COJISIHON KHUCJIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIUi Ha XJIOPHUI-UOHBI M HAOIIOeHNE TTPU3HAKOB
WX TIPOTEKAHMs, OIbITHI, OTpaxaronue (U3NUYECKUEe W XUMHUYECKHE CBOWCTBA
raJIOTEHOB M WX COEIMHEHHA (BO3MOXXHO MCIOJB30BAHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHME C 0Opa3laMu XJOPUIOB (TajJOT€HUJOB), O3HAKOMJIEHUE C
oOpasmamMu  ceppl W €€  COeAMHEHMAMH  (BO3MOXKHO  HCIIOJIh30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHLICHTPUPOBAHHON  CEPHOM  KHCIIOTHI, M3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBlIEHHON CEpPHOM KUCIIOTHI, TPOBEICHUE KAUYECTBEHHOM peaKkIuu Ha CyibQaT-
MOH W HAOJIOJIEHWE TNpHU3HaKa €€ MPOTEKAHMs, O3HAKOMIIEHHE C (PU3NYECKUMH
cBoiicTBaMU a30Ta, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOpEeHUIA, TOIyUCHHE,
coOupaHue, pacro3HaBaHME U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U (ocdaT-uOH U U3yUEeHHE MPU3HAKOB
UX IPOTEKaHMUsI, B3AUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOU KHUCIIOTHI C MEIBIO
(BO3MOKHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), VU3YYCHHE MoOZENen
KPUCTAJUIMYECKUX PEImIETOK anmasa, rpaduta, QysmiepeHa, O3HaAKOMIIEHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, COOMpaHue, paclO3HABAHUE U M3YyUYECHHE
CBOMCTB YIJIEKMCJIOTO ra3a, MPOBEICHUE KAaUYEeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-WOHbl W H3yYEHUE TMPU3HAKOB HMX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMEH CHJIMKATHOW TPOMBINUIEHHOCTH, PEIIEHUE HSKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe «BaxHenmme HeMeTabl U UX COEAUHEHUSD).

MeTa/ibl 4 MX COeTUHEHUS

OO01mast xapakTepuCTHKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckoi cucreme xumuuyeckux snemeHto /JI. .
MenpeneeBa u cTtpoeHusi arToMoB. CTpoeHHE MeTa/uioB. MeTtaumyeckas CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHUYECKUU  psif
HaMpsHKEeHUN MeTawoB. U3NUecKre U XUMUYECKHUE CBOMCTBa MeTayioB. Oomue
CIIOCOOBI TIOTy4YeHUs MeTauioB. [loHSATHE O KOpPpO3UM METajuIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Kopposuu. CruiaBel (CTaidb, YyryH, TIOPATFOMUHHM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MIPOMBIIILICHHOCTH.

[Ilenounbie MeTAIBL: MOJOXKEHUE B lleproanueckor CHCTEME XUMHUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
@u3nuecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U



TUAPOKCUABI HATpusd MW Kanud. I[IpuMeHeHne WETOYHBIX METAIOB M HUX
COCJIMHCHUU.

[[lenouyHo3eMenbHbICE METaUIbl MarHuid M KajbLUWH: TMOJIOKECHHUE B
[Tepuoauueckon cucreMe xumuueckux aneMmeHToB Jl. M. MenneneeBa, crpoenue
MX aTOMOB, HaX0XJAEHUE B rpupoe. OPU3ndecKkne 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelive coeluHEHUsT Kaublusad (OKCHZ, TUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIoMUHUN: TIoJ10’keHKE B [leproindecKkoil CucTeMe XUMUYECKUX JIEMEHTOB
. WU. MenpgeneeBa, CTpOCHHE aToMa, HaxXOXIcHUE B mpupoac. OU3NYECKue M
XUMHYECKHE CBOMCTBa amoMuHusA. AMPOTEpHBIE CBOICTBA OKCHIA U THAPOKCUIA
AJTFOMUHUSL.

Kenezo: nonoxenue B Ilepuoanueckoi cucTeMe XUMUYECKUX JIEMEHTOB [l.
. MengeneeBa, CTpOCHME aTOMa, HaxOXJIeHUE B mpupoge. Pu3ndeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U coun kenesa (I1) u xemnesa
(1), ux cocraB, CBOWCTBA M MOJTyUCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpas3llaMd METaUIOB M CIUIaBOB, HUX (DHU3UYECKUMU
CBOMCTBaMH, H3Y4YEHHUE  PE3yJIbTATOB  KOPPO3UU  METALUIOB  (BO3MOYKHO
UCIIOJIB30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBHUS OKCHIA
KIbIIUSI W HATpUs C BOJOW (BO3MOKHO HCIOJIb30BAHHE BHUIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCA TOPEHUS KEJIE3a B KHUCIOPOJIE
(BO3MOYKHO  WCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KaJiblUs, aJIIOMUHUA, [IMHKA, >KeJie3a
(1) u xene3a (III), menu (II), HaOMOEHUE U ONMHMCAHKE MPOIIECCOB OKPALTUBAHUS
IJJaMEHW WOHAMU HaTpus, Kalusd W Kajablus (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'UJIPOKCHUIA AITFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTANIbHBIX 3a71ad M0 TeMe «BaxHeunmme
METAJJIbl U UX COCTUHEHUSD).

XHMMUA M OKPY:KalOLIas cpeaa

BemecTtBa m marepuanbl B IOBCEAHEBHOW KW3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMHYECKUX 05KOTaxX U OTPABJICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (mpenesibHas AOMyCTHMast
KOHIIeHTpalus BemiecTB, aanee — [1/IK). Posb xuMun B pemieHrn 3K0JI0THYECKUX
npooiem.

Xumuueckuu IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mexcnpeomemmnoie ceéa3u



Peanuszanus MeXnpeaIMeTHbIX CBs3ed Mpu HM3ydeHUMM XuUMUM B 9 Kiacce
OCYILECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE Kak OOLMX EeCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHU, SBJSIOUINXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAayuHble MOHATHS: HAy4yHbIM (pakT, THUIOTE3d, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIaccuuKauus, TMEPUOAUYHOCTb, HAOIIOECHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, NapHUKOBBIM
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

duszuka: maTtepus, aTroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TONbl, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKH 3apsll, MPOBOJHHKH,
HOJYIPOBOJHUKH, JUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIulaBbl, (PU3UYECKHE BEITUYMHBI, €IUHHIIBI U3MEPEHHUs, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJHLIE.

buonorus: ¢orocuntes, apixaHue, Ouocdepa, dKOCHCTEMA, MUHEpAIbHBIC
y0OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocepa, ruapocdepa, MHUHEpadbl, TOPHbIE  IOPOJBI,
M10JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBDI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS TMPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOY4YeHUSI XMMHHM B €IUHCTBE y4E€OHOH H
BOCIIUTATEILHON AEATEIIBHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMHM, IPUHSITHIMH B
oOlIecTBEe MpaBWJIaMd M HOPMaMH TIOBEACHHUS W CIIOCOOCTBYIOT ITpolieccam
CaMOTMO3HAHUSs, CAMOPA3BUTHUS U COLIMAIIM3AIIMHN 00yUYarOIIUXCS.

JIM4HOCTHBIE  PE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW IO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAUUU U
pacIIMpEeHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMUS:

[IEHHOCTHOT'O OTHOILIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUIO, IOHMMAaHUS 3HAYCHUS XUMUUYECKOM HAyKU B KU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOU HH(oOpMaruein o
MEPEIOBBIX JIOCTHXKEHUSX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTpPOHUCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCIIMTAHUS:

MPEJCTABICHUSI O COUHAIBHBIX HOPMAax W TMpaBWwiIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HUCCNEAOBATEIbCKOM, TBOPYECKOW M APYrMX  BHOAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM NESITEIbHOCTH MPH
BBITIOJIHEHUM YYEOHBIX, TIO3HABATENBHBIX 3a7a4, BBIOJIHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpollecC€ ATOM y4eOHOM JESITeNIbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE IIOBEJCHHE U IIOCTYIIKM CBOMX TOBApPHUILEH C IO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIIEICTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE W XMMHYECKOU pPEaKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM M COCTABIISIIOIIHNE
OCHOBY I TIOHMMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TpeACTaBlIeHUs] 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJBI, B3aAUMOCBS3SIX 4YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUM B IMO3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAITPABJIICHHBIE HA TMOJYYCHUE HOBBIX 3HAHUHU 1O
XUMHUH, HEOOXOAMMBIE sl OOBSICHEHHsS HAOJIOJaeMbIX MPOLIECCOB U SBJICHUH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW W YUTATEIbCKOM KYJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM PabOThl ¢ Y4EOHBIMU TEKCTaMHU, CIIPABOYHOMU



JUTEPATYPON, JOCTYNMHBIMU TEXHHUUYECKUMHU CpEJACTBAMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHI0O W TO3HAHHUIO, JF0003HATENHbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHUWIO, MPOEKTHOM W  HUCCIEI0BATEIbCKON
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH M YpOBHS OOydeHHUs B
JIaTbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 KU3HMU, OCO3HAHUE TOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOAMMOCTH COOJNIOJIEHUs TpaBui OE€30MacCHOCTH Mpu  oOpalieHuu ¢
XUMHUYECKMMH BEILIECTBAMU B OBITY U PEANbHON XKU3HH;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUYECKOMY M3YyUYEHHIO TpOodeccuil M TpyAa pa3IMdHOIo poja,
YBaXEHUE K TPyAYy MU pe3yjibTaTaM TpPYIOBOH AESATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HAHUA [0 XHWMHH, OCO3HAHHBIM BBIOOP
UH/IMBUIYaJIbHON TPAaeKTOPUU MPOJOJDKEHHSI 00pa30BaHUs C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEMHONW Tpo(hecCHOHATBHON AeATEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHU,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCUOHATBHON CPEIE;

6) 7K0JI0rHYecKOro BOCHUTAHMSA:

HKOJIOTUYECKHU 11e1eCO00pa3HOe OTHOUIEHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHUS, NOHMMAaHUE [IEHHOCTU 3/I0pOBOIO U
Oe3omacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
buznyecKkoMy M TICUXWYECKOMY 3/J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIO/IEHUS
paBuJ OE30MACHOTO MOBEICHUS NpU pabOTe C BELIECTBAMH, a TAK)KE B CUTYaLIUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOU, JJIsI OBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed MX peuieHHs] MOCPEACTBOM METOAOB XHMHH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaTHCA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMBIE IS
bopMUpOBaHHS MHUPOBO33pEHUS] OOIlIEHAyYHble TMOHATUA (3aKOH, TEOpHs,
NPUHLIMII, TUIIOTe3a, PaKT, CUCTeMa, MPOIECC, SIKCIIEPUMEHT U APYToe.), KOTOphIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MpeAMETaX W IMO3BOJISIOT Ha
OCHOBE 3HaHWI M3 3TUX NpPEeIMETOB (POPMUPOBATH MPEJCTABICHUE O LEIOCTHON



HAay4YHOW KapTHHE MUpPA, U YHHBEpCaJbHbIE yueOHbIE ACHCTBUS (IMO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBIE oOOecrmednBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHHMIO U OCYIIECTBIICHUIO Y4EOHOM
JIESTCIBHOCTH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE JeiiCTBHS

ba3oBble JJornuyeckue JaeiicTBUA:

YMEHHUSI HCMOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUIEHUS] MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUUYECKUX TMOHATHM (BBIACIATH UX XapaKTEPHBIC
MpPU3HAKKU, YCTaHABIMBATh B3aUMOCBSI3b C APYTUMHU TOHATHUSIMHU), UCIOJIH30BAThH
MOHATHUS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB M SIBICHHM, BEIOMPATh OCHOBAHMS 1
KpUTEpUH JJISl KIACCU(PUKAIIMU XUMUYECKHX BEIIECTB M XMMHUYECKUX PEAKIIUM,
yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIEC CBS3M MEXKIYy OOBCKTaMH H3yUCHHUS,
CTPOUTH JIOTUUECKHE PaCCYKICeHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKJITFOUCHHS

YMEHHUE TPUMEHSATH B TMPOLECCE IMO3HAHUS TMOHATUS (MPEAMETHBIE W
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIB3yEMbIE B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHIEMbIE B XUMUHU MOJICIIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ JJIEMEHTa), XUMHUYeckas (opMmyna U ypaBHECHHE
XUMHUUYECKON peakii — NP PelIeHUH y4eOHO-IM03HABATENIbHBIX 3a/1a4, C YUYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKKA M3y4aeMbIX OOBEKTOB — XUMHUECKHX BEIIECTB U XMMUUYCSCKUX PEaKIIHi,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IMPUYMHHO-CIICJICTBEHHBIC CBSI3M M
MPOTUBOPEYHS B U3yUaEeMbIX ITPOIleccax U sIBJICHUSIX.

ba3oBble uccieaoBare/bCKue 1eHCTBHA.

YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOIMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA, a Tak)Ke B Ka4eCTBE OCHOBBI I (OPMHUPOBAHHUS THIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NpUOOpPETEHUE OMbITa MO TJIAHUPOBAHWIO, OPraHU3alUM W TPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOmoaaTh 3a XOJIOM IIpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIUpOBaTh 00OOIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIECIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpPATh, aHAIM3WPOBATh M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
pPa3TUYHBIX BUIOB U (OPM TPENICTABICHUS, MTOTYYaEMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJIEpKaHHs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTHYECKH OIICHHBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOIbl U 3alpPOChl IPU MOUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIWMBIX [JISl BBITIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEIEHHOTO THIIA, TPUOOPETEHHE ONBITA B
o0JacTd UCHONB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS Pa3JIUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpATh ONTHUMAJIbHYIO (pOpMY MpeACTaBIeHUs UHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladyd HECIOXHBIMM CXEMaMH, JUarpaMMami,
npyrumu GopmaMu rpaduku U UX KOMOWHAIUSIMU;

YMEHHME HCIIOJIb30BaTh M aHAJUM3UpOBaThb B IIpoliecce Y4YeOHOH W
UCCIIEIOBATENBCKON NIEATEIbHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLEHd IPUPOAHOU
Cpelbl.

KoMMyHHKAaTHBHBIC YHHBEpCAJIbHbIEC Y4eOHbIC 1eiiCTBUS:

yMEHHUs 3ajaBaTh BOMNpPOCHl (B XoJe jauaigora W (WiIM) JIUCKYCCUHU) MO
CylmiecTBy  oOcyxmaemMoill  Tembl, (OPMYJIUPOBAThH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUS  NOPEACTaBIATH  IIOJYYEHHBIE  PE3YJIbTAThl  [O3HABATEIBHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; Jelarb IPE3CHTALNIO
pE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO SKCIIEPUMEHTa (JJA0OpAaTOPHOIO OIIbITa,
1a00paTOpHOI pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO IIPOCKTA);

YMEHMsSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBATEIbCKOW  JEATEIBbHOCTH IPU  PEIICHUU
BO3HUKAIOIIKUX MpoOJieM Ha OCHOBE yd€ra OOLIMX HMHTEPECOB MU COIJIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJAWHALUS
COBMECTHBIX JEHUCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUA:

YMEHUE CAMOCTOSITENIBHO ONPENENsATh LEIU AEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U NMPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3GEeKTUBHBIE CIOCOObI PEIICHUs YUYEOHBIX U
MO3HABATENIbHBIX 337]a4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM JECUCTBUM TP BBIIOJIHEHUM 3aJaHUM C Y4ETOM
MOJTyYEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BELIECTBAX MU pEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIM, YMEHHUE
MCIIOJIb30BATh ¥ AHAJIM3UPOBATH KOHTEKCTHI, IIPEIJIaraeMbl€ B YCIOBUH 3aJaHUI.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHUIO 0053aTENbHOIO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM pabouell mporpammoi,
BBIICJISIFOT: OCBOEHHBIE O0YUYaIOIIMMHKCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOObI



NercTBul, crnenuduueckue IS TpeAMeTHONM o0jacth  «XUMHUS», BUJIBI
JNEATENbHOCTH IO  TIOJYYEHHWIO HOBOTO  3HAHUSA, €r0  HMHTEPIPETALUH,
peo0pa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIHSIX.

K xoHiry oOyueHnusi B 8 kiacce npeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJAa,
XUMUYECKUH JJIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpO/IHAsT M HEOJAHOPOHAs), BAJICHTHOCTb, OTHOCUTEIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, AJEKTPOOTPULIATENIBHOCTh, CTEICHb
OKHUCJICHHS, XMUMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peaxkiuu
COCMHEHUS, PpEaKIMU Ppa3lI0XKEHUs, PEAKIUU 3aMEUICHUs, PEaKUuu
0oOM€Ha, HK30- U PHJIOTEPMHUUYECKUE PEAKIINH, TEIJIOBOU 3(PeKT peakuumu,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aToma, aTOMHas OpOUTaNb, paIUycC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS U HEMOJSIPHAs KOBAJEHTHAas CBS3b,
VWOHHAs CBSA3b, NOH, KATUOH, aHWOH, PacTBOpP, MAccoBasl JIOJs1 BEIIECCTBA
(IpolieHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHYECKHX TMOHSITHA U
MPUMEHSITH 3TH MOHSTHUS MPU ONTUCAHUM BEIIECTB U UX MPEBPAICHUN;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBjieHUS (Hopmy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKWUCJICHHS  DJICMEHTOB B  OHMHApHBIX  COEJUHEHMUSIX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAUHEHUH IO
dbopmynam, BHUJ XUMUYECKOW CBA3U (KOBaJCHTHAs ¥ HWOHHAasA) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMmbIca Ilepuoanueckoro 3akona [J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MoJioxkeHus B [lepumoamyeckoil cucreme,
3aKOHOB COXPaHEHMUSI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMBl XHMMHWYECKUX DJIEMEHTOB: pa3inyaTh TMOHATHUS  «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y», maneie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPHIE HMMEIOTCS B
tabmune «llepmomuueckas cucremMa XuMUYeckux odnemeHtoB JI. .
MeHieneeBay ¢ YUCIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij siipa, O0IIee YUCIIO IEKTPOHOB
U paCHpEeaeIeHUE X N0 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBy YYAacTBYIOUIUX B pPEaAKIUU
BEIIECTB, MO TEIJIOBOMY 3G (DEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYECKHX IMPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYI0 MOJICKYJISIPHYIO M  MOJIAPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIEMEHTa 10 (dopmyse
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
0 YPaBHEHUIO XUMHUYECKON PEaKITny;

MIPUMEHSATH OCHOBHBIC OTEPAllUd MBICIIMTEILHON NEeITEIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 000O0IleHHe, CUCTEMaTU3aIlNIo, KiacCu(UKaluio,
BBISIBJICHUE TPUYUHHO--CJICJICTBEHHBIX CBA3EH — Ui M3YyYEHHs] CBOWCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAYYHBIE METObI
NO3HAHUA — HaONIOAEHUE, W3MEPEHHE, MOJAEIMPOBAHUE, SKCHEPUMEHT
(peayIbHBIA U MBICIICHHBIN );

ClIeoBaTh  TpaBWaM  TOJb30BaHUS  XUMHUYECKOW  TOCYAOM U
7abopaToOpHbIM 00OpY/IOBaHMEM, a TakKe IIpaBWiIaM OOpalieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIMOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYCHUI0O W COOUpPAHUIO
ra3oo0pa3HbIX BEMIECTB (BOJOpOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB € OMNPEACITEHHOW MAacCOBOW JOJIEH PAaCTBOPEHHOIO BEUIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PaCTBOPOB LIENOYEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(;1akmyc, heHonadTanenH, METUIIOPAHK U APYTHE).

K xonity oOydenus B 9 kjacce nmpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX IOHATHM: XUMHUYECKUN
AJIEMEHT, aTOM, MOJEKYyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasl CBSA3b, TEIJIOBOU 3 (DeKT
peakuuu, MOJb, MOJSIPHBIE ~ 00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, J3JIEKTPOIUTUYECKAS IMCCOLMALMSA, PEAKIMU HOHHOIO
oOMEeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIE U



HEOOpaTUMBIE PEAKIUHM, OKHCIUTEIHHO-BOCCTAHOBUTEIIbHBIC PEaKIIUH,
OKHCIIMTENIb, BOCCTAHOBHUTEIb, OKHCJICHHE U BOCCTaHOBJICHHUE,
aloTponus, aMmpOTEePHOCTh, XUMUYECKasi CBsI3b (KOBAJCHTHAs, WOHHA,
METaJIMYEeCKas), KpUCTAUIMYECKasi peleTka, KOppo3us METAILIOB,
CILJIaBbl, CKOpPOCTh XMMHUUYECKOW pEaKIuu, TMPEAebHO JONMyCTUMAs
koHueHTpanus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHSITUU H
MIPUMEHATH 3TU OHATHS MPU ONMCAHUU BEILIECTB U UX MPEBPAIICHUI;
HCIIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY [IJII COCTaBJeHUS (HOpMyI
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

ONPENIENATh BAIGHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PAa3JIMYHOTO COCTaBa, MNPUHAIJICIKHOCTh BEIIECTB K
OmpeeIEHHOMY KJIacCy COCAMHEHUN 1o (QopmyiiaM, BHUJ XUMHYECKOM
CBSI3W (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (popMyre, xapakTep cpeibl B
BOJIHBIX PACTBOpaX HEOPTaHWYECKUX COCAMHEHUN, TUM KPUCTALTAYECKOU
PELIETKH KOHKPETHOIO BEILIECTBA;

packpsiBath cMbIicH Ileproamueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TIOHMMaHWE: OIMKChIBAaTh M XapaKTEPU30BaTh
Tabnuuynyo (opmy Ilepuoauyeckoil CHUCTEMBI XMMUYECKHX SJIEMEHTOB:
pa3uyaTh TMOHATUSA «TrJaBHas noArpynmna (A-Tpymma)» U «1moOodHas
noarpynna (b-rpynma)», mambsle W OOJBIIME TEPHOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimie, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMU  CTPOEHUSI aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOOIIee YUCIO DJJIECKTPOHOB M
pacmpejiesieHde HX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCJAUMHCHUU B
npezenax MajiblX NEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XMMHUYECKUE peakuuu (M0 YUCIy M COCTaBY YYacCTBYIOIIUX B PEAKIIUU
BEIIIECTB, MO TEIJIOBOMY 3P (hEKTy, MO0 W3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIMIME M CHEUUPUUECKHE XUMHUUYECKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIasi OIKCAHUE
npuMepaMi MOJEKYISIPHBIX M HOHHBIX YpPaBHEHH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBJISAITh YPAaBHEHHUS DJEKTPOJUTUYECKOW JAUCCOIMAIMUA  KHUCIIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI NOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWi, IMOATBEPKIAOIINX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PCaKIIUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIINi;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIMCHUNA B Pa3IAYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIIDHYIO M MOJIAPHYIO — MacChl
BCIIIECTB, MAaCCOBYIO JIOJIFO XHMHYECKOTO 3JIEMEHTa I10 (opmyJie
COEIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IMTPOBOIUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKITnu;

coOmoaTh  TpaBWia  IOJB30BAaHUS  XUMHYECKOH  IMOCYHOM u
Ja00paTopHbIM  O00OpYyJIOBaHMEM, a TaK)Ke IIpaBWJIa OOpAICHHUS C
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSAMH TI0 BBITTOJTHEHHUIO
7a00paTOPHBIX XUMUYECKHX OTBITOB 110 TIOJYYCHHIO W COOWpaHUIO
ra3zo000pa3HbIX BEIIECTB (AMMHUAKa U YIIIEKUCIIOrO ras3a);

MPOBOAWTL  PEAKIMH, IOJATBEP)KIAIOIIME  KauyeCTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PAacO3HABATh OIMBITHBIM IyTEM XJIOPHA-, OPOMHM/I-,
uoaua-, kapoonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHA-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYCHHBIX METAJUIOB, NMPHUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaxX HEOPTAHUUECKHUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEPAIIMHM MBICIIMTEIIBHOM JICITCIHPHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OO0O0OIICHHE, CHUCTEMAaTH3alMIO, BBISIBICHUE
NIPUYUHHO-CJICICTBCHHBIX CBS3€i — IS M3yYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHWi, EeCTCCTBEHHO-HAYYHBIC METOMbI TTO3HAHUS —
HaOJII0JICHHE, W3MEpPEHHEe, MOJICIUPOBAHHE, DKCICPUMEHT (peallbHBId M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acos
Ne HaumeHnoBaHue pa3iesioB u DJIeKTpoHHbBbIE (I (PPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUHMHYECKHE TIOHATHS
XuMus — BakHas 00J1acThb

11 ©CTECTBO3HAHUS U 5 2 bu6mmoreka [{OK

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

YyeJIoBEKa

19 BemecTBa 1 xuMu4eckue 15 1 bub6mnoreka [IOK

' peakiuu https://m.edso0.ru/7f41837c

Wroro mo pazneny 20

Pa3jnen 2. BaxkHeiiline npeacTaBuTe I HEOPraHUYECKHX BelleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 1 bubnuoreka [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
99 Bognopon.Ilonsitue o kucnorax 8 1 bubnuoreka [IOK

' U COJISX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHHAX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnuoreka [JOK

' HEOPraHMYECKHMX COEAUHEHN N https://m.edso0o.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XHMI/I‘ICCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJII)Hble peamn/m



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

[lepuoauueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bub6nuoreka LIOK
XAMHYECKHX 31eMeHTOB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHYecKas CBsI3b. Bu6morexa LIOK

3.2 ORHCIHTEILHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no pasyeny 15 ng£&?§<§58§§1‘41837<;
PesepBHOE Bpems 3 bubamorexa [TOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpeHME U yriTyOJICHHE 3HAHUIT 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XHUMUYECKUE PEAKLIMU B PACTBOPaX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
21 OO11ast XapakTepUCTUKA XUMUYECKHUX 4 1 bubnuoreka LIOK
' anemeHTOB VIIA-rpymmel. ['ajgoreHs https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' PYIIEL L-€p https://m.edso0.ru/7f41a636
COCITUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pocdop 1 ux 7 1 bubmorexa [IOK
' ' ’ https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepUCTHKA XHMHYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [IOK
' . Py ' po https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bubmuoreka [JOK
3.1 Obmpue crofCTEA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkselinme MeTayuibl U UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. XuMus u okpy:kamomias cpeaa
4.1 BemtectBa u MaTepuaibl B )KU3HU YEeJI0BEKA 3 bubnmorexa LHOK
) m P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmnorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBHIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
BBOIHBIN MHCTPYKTaX 110 TEXHUKE
1 6e3omacuoct UOT Ne33. I[Ipenmer 1 0 0 bubnmoreka [JOK
XUMUU. PoJlb XUMUU B KU3HU https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BelecTBa
2 [TonsiTHE 0 METOAAX TO3HAHUS B XUMHH 1 bubmmorexa LIOK
8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOPUU U TIPUEMBI bubnmoreka [JOK
3 1 1
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem». MOT Ne35.
Yucreie BemecTBa U cMecH. CIocoObl bubmmoteka [IOK
4 . 1 0
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubnmnoreka [JOK
OYMCTKU MoBapeHHou conun)». UOT https://m.edsoo.ru/ff0d28c8
Ne35s.
bu6nuorexa [IOK
6 A 1
TOMBL I MOy https://m.edsoo.ru/ff0d2a6c
F XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u ClnoKHBIE BEMIECTBA 1 bubnuotexa [JOK



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

bu6nmoreka [IOK

A -
o TOMHOTMOICKYIBIPHOE YHCHHE https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas hopmyna BaJ'IeH;[II-IOCTB bubmorexa LHOK
PVHE. https://m.edsoo.ru/ffod2eae
aTOMOB XUMHUYECKUX JICMCHTOB
OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNnbHASI MOJIEKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHNUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bubnuorexa [JOK
MonsipHas macca https://m.edso0.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SBICHUS. bubmnorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBust IpOTEKaHUs bu6nuoreka [IOK
15 .
XUMHYECKUX PEaKIuid https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MacChl BEIIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTBa, Macchl
17 BEIIIECTBA 110 YPaBHEHUSIM XUMHUYECKUX bubmorexa [JOK
H N P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukamnmss XaMUYECKUX peakIui
18 (coe I/Iqu):Hm[H a3JI0KEHUSI e bubmorexa HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukioneauct. O6o0IIeHne 1 bubmmorexa [IOK
t AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIusl 3SHAaHUHA
20 KonrtponsHast padora Nel mo teme bub6mmoreka [IOK



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

«Bel_HCCTBa U XUMHUYCCKUEC pCaKIH»

https://m.edsoo.ru/ff0d4290

AHann3 KOHTPOJILHOU paboThl. Bo3ayx
— cMech ra3oB. CocTaB Bo3ayxa.

bubmuorexa [JOK

21
Kucnopox — anemeHT u npocroe https://m.edsoo.ru/ff0d448e
Benrectso. O30H
DOU3NYECKUe 1 XUMUYECKHUE CBOMCTRA
22 KHUCI0poJa (peaKiuu OKUCISHUS bubmmorexa LIOK
poAa (peatl : https://m.edsoo.ru/ff0d4614
ropenue). [lonsarre 06 okcumax
CniocoObl TTOTydeHHST KHCIOpoaa B
23 s1abopaTopHu Zq I OMBIHIJ'IGHFI){OI(IJTI/I bubmmorexa [JOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHenue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKIu, IIOHIATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, FK30- U https://m.edsoo.ru/ff0d4790
HJOTEPMUYECKHUX PCAKIIHIX
TommuBo (HeTh, Yyroib U METaH).
25 3ar ;13He1§1/1e(11;03 yra CIIOCOOBI Zro brbmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIpeIOTBPALIECHUS
[Ipaktrueckas padora Ne 3 o Teme
26 <<1?Ion cHUE 1/112061/1 aHue KUCIopoaa bubmmorexa LHOK
Y . P poa, https://m.edsoo.ru/ff0d4ae2
n3zydeHue ero ceorcts». MOT Ne35.
97 Bonopon — anemeHT u mpocroe bu6muoreka [IOK
BemecTBo. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue 1 XUMUYECKHUE CBOMCTBA bubmmoteka [IOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCITOTAX M COJISAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TIOJTydeHUS BOJIOPO/IA B bubmmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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nabopaTopuu

https://m.edsoo.ru/ff0d4dd0

[TpakTuyeckas padora Ne 4 o Teme

31 «ITonydeHnue u cobupanue Bo1opoa bubmmorexa [JOK
yi . P AIOPOA, https://m.edsoo.ru/ff0d4f42
n3zydenue ero corct». MOT Ne35.

32 ModsipHblii 00bEM ra3oB. 3aKoH bubnuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KOIU4ecTBa

33 BEIIIECTBA rasa Mo €ro U3BECTHOM bubmorexa [JOK

0 MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00bEMY
Brruucnenus 00bEMOB ra30B 110

34 ABHCHMIO PEAKIIMM HAa OCHOBE 3aKOHA bubmorexa LHOK
ypag peaKtiu https://m.eds00.ru/ffod5708
00BEMHBIX OTHOIIICHHI ra30B

35 du3nvecKue 1 XUMUYECKHE CBOMCTRA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonarue 06 bu6mmoreka [IOK
MHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuresnb. HacblleHHbIE

37 u H)zHaCBIHI_:eHHH: aCTBOPBI MI:cc0Ba51 bubmorexa [JOK

p ppl: https://m.edsoo.ru/ff0d5b40
JIOJIST BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o reme
«IIpurotoBiieHre pacTBOPOB C bubnmnoreka [JOK

38 .. . .

OonpeaeIEHHON MaCCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
pactBopéHHOro BemectBa». MOT Ne35.

39 KonTponbnas padota Ne2 o reme bu6muoreka [IOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
AHalM3 KOHTPOJIBHOW pabOTHI.

P p but6mmorekxa [{IOK

40 Okcupl: cocTaB, KiIacCupUKaIus,

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenue n XuMU4YeCKUE CBOMCTBA

bu6nmoreka [IOK

41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
Qorep https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KJ1accuuKaIus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne U XMMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubnmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosrydyeHne U XMMHUYECKHUE CBOMCTBA bu6mmoteka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) 0T )CHI/I}I XI/IMI/I‘IZ(I?KI/Ie bubmorexa LHOK
. yi ’ https://m.edso0.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTATILHBIX 33/1a4 110 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX https://m.edsoo.ru/00ad9b7c
coenuneruin. MOT Ne35.
48 I'eneTnyeckas CBA3b MEXKAY KiIaccaMu bubmmnoreka [JOK
HEOPraHWYECKUX COEAMHEHUI https://m.edsoo.ru/00ad9a50
bubmmoteka [IOK
49 O0o001IeHre ¥ cCUCTeMaTH3AIHS 3HAHHHA
B 1 https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTUHEHU I
AHanM3 KOHTPOIBHOM paboThl. [lepBrie
P P P bubmuorexa [JOK
51 MOTIBITKU KJIACCU(UKAIINN XUMHUECKHUX

anemeHToB. [IoHsTHE O rpynmax

https://m.edsoo.ru/00ad9ffa
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CXOOHBIX 3JICMEHTOB

[Tepuoanueckuii 3aK0H U

bubmuorexa [JOK

52 I1
epUoANYEecKas CUCTEMa XUMUYECKUX https://m.edsoo.ru/00adas2c
anemenToB /1. 1. Menpeneena
53 [Tepuoapl, rpymImbl, TOATPYIIIIHI bubmorexa [JOK
PHOIGL TPYIHLRL HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. COCTaB aTOMHBIX bubnmnoreka HOK
anep. M3oromnsr. https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
. bubnuorexa [JOK
55 aToMOB 31eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. . MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuoauueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3akoHa Jist
57 pa3BUTHUA HAayKu U npaktuku. /. 1. bubmmnoreka [JOK
MenneneeB — y4€HBIM, IIEJAror U https://m.edsoo.ru/00ada96e
rpa)<IaHUH.
DNEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnmnoreka [JOK
58
XMMHYECKUX IJIEMEHTOB. https://m.edsoo.ru/00adaab8
bu6nuorexa [JOK
59 n .
OFHA XUMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHntHas nossipHast Xumu4ueckas bu6muoreka [IOK
CBSI3b. https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoaspHas XMMUYECKast bu6muoreka [IOK
CBS3b. https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHHUS. bubnuotexa [JOK
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https://m.edsoo.ru/00adae28

63 OKuCINTETHFHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bu6nmorexa [IOK
64 OKHCIIUTENTN ¥ BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
65 Kontponbnas pabora Ne4 o teme 1 bubnmnoreka HOK
«Ctpoenue aroMa. XUMUYECKas CBA3b» https://m.edsoo.ru/00adb486
66 AHaM3 KOHTPOJIBHOM pabOTHI. 1 bubnmoreka [JOK
O06001IeHNe 1 cCUCTeMAaTH3AIIS 3HAHHUHA https://m.edsoo.ru/00adb33c
. bubnmoreka [JOK
7 1
6 O06001IeHre ¥ cCUCTeMaTH3AIHS 3HAHUHA https://m.edsoo.ru/00adch?
bubnuorexa [JOK
i 1
68 O06o001IeHre ¥ cCUCTeMaTH3AITHS 3HAHHUHA https://m.edsoo.ru/ffOd61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bceero u3ydyeHusi | oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

BBOHBIN HHCTPYKTaX MO TEXHUKE

oe3onacHoctr MOT Ne 33.

1 Ilepnonnueckuit 3aK0H. 1 bubnuoreka LIOK
[Tepuonnueckas cucrema https://m.edsoo.ru/00adb59%
XUMHUYECKUX diemMeHToB /1. W.

Menpeneena
3aKOHOMEPHOCTH B UBMEHEHUH
2 CBOMCTB XMMUYECKHUX JIEMEHTOB 1 bubmoreia HOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIaTypa 1 bubmnoreka [IOK
HEOPraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4ecKkoi CBSI3U U TUIIBI 1 bubmuoreka [JOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel o teme

5 «IToBTOpEHuUe U yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIesioB Kypca 8 kiaccay
AHanu3 KOHTPOJIBLHOU PabOTHI.

6 Krnaccudukanys xumuyeckux 1 bubmmorexa [IOK

. https://m.edso0.ru/00adbch0
peakiuii Mo pa3IMYHbIM IPU3HAKAM
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

7 €aKIun HOHSIpTI/Ie 0 TOMOTEHHBIX U 1 bubmmorexa [JOK
DEAKHHH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

[ToHsATHE O XMMHUYECKOM PaBHOBECHUH.
@aKTOpHI, BIUAIOIIKNE HA CKOPOCTh

bu6mmoreka [IOK

8
XMMHYECKON PEAKIIMU U TIOJIOKEHHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
9 OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus ANEKTPOIUTUYECKON
10 nccornanu. CHILHEIE U CiIa0ble buGnnorexa [IOK
a TUATIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS PeaKIIUui bubmmorexa LHOK
M peakil https://m.edsoo.ru/00add448
XUMHUUECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE NPEJCTaBICHUN bubnmorexa [IOK
puﬂ https://m.edsoo.ru/00add5d8
00 JIEKTPOTUTHICCKOMN TUCCOIUAIIAN
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 bubmaorexa [IOK
P . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLHAIIIT
14 ITonsatue o ruapoIN3€E COJIEH bubmmorexa TIOK
AP https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
bu6mmoreka [IOK
16 «Pelenne sKcnepuMeHTaIbHBIX https://m.edsoo.ru/00addbfa
3agauy». UOT Ne 35. — '
KonTponbnas padota Ne2 o reme
17 «IINEKTPOIUTHUECKAS U Hanusg bubmotexa [JOK
CKTPO ec JIMCCONHATIHIA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKIINH B PACTBOPAX)»
18 AHanu3 KOHTPOJIbHOM paboThI. bubnuorexa [IOK
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OO61as xapakTepuCcTHKa ralOreHOB.
XUMHUYECKUE CBOKWCTBA HA TPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

Xnopooaopon. ComnsiHasi KACIIOTa,

bu6mmoreka [IOK

19 XHUMHYECKHE CBOMCTBA, ITOJIYUEHHUE,
- https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuueckas padbora Ne 2 o Teme
. bubmuoreka [JOK
20 «ITomydeHne consTHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
uzyuenue e€ csoiictBy. MOT Ne 35.
Brrancnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3 bubmorexa [JOK
’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO01mas XxapakTeprUCTHUKA JJIEMEHTOB bubnunoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIUU CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6mmoreka [JOK
B IIpupoJie. XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo, CTpOEHHUE, bubnuorexa [JOK
24 .
(bu3nyecKre 1 XUMHUYECKHE CBOICTBA https://m.edso00.ru/00ade802
Oxcupl cepol. CepHasi KHCIIOTA,
25 ¢bu3nyecKkre U XMMHUYECKHUE CBOMCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHWMHMYECKUE PEAKIUH, JIEKAILUE B
OCHOBE TTPOMBIIIUICHHOTO CIIoco0a
. bubmuorexa [JOK
26 MOJIy4EHUSI CEPHOI KUCIIOTHI.

XUMHYECKOe 3arpsi3HEHUE
OKpY>Karollen cpeJibl COeUHEHUSIMU

https://m.edsoo.ru/00adec8a
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cepsl

Brranciaenne maccoBoit JOJIM BBIXOJa

Bbu6mmorexa [JOK

27
MPOAYKTa PEAKIUU https://m.edsoo.ru/00adec8a
OOm1ast XxapaKTepUCTHKA SIIEMEHTOB

28 VA-rpynnsl. A30T, pacripocTpaHEeHHE bubmumoreka [IOK
B IIpupoae, GU3NIecKue u https://m.edsoo.ru/00adeea6
XUMHAYECKHE CBOWCTBA
AMMHaK, ero Gpu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, IOJIyYEHHUE U bubmmorexa [JOK

> HOTYH https://m.eds00.ru/00adf004
IpUMEHEHHE
[IpakTuyeckas padora Ne 3 o Teme
30 «[Tony4eHne aMMuaKa, u3y4eHHe ero bubnuorexa LIOK
. i > 1331 https://m.edsoo.ru/00adf180
croiictBy. MOT Ne 35.

31 A3OTHas KUCIIOTA, €€ PU3NICSCKUE U bubnunoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHMSI B KaUeCTBE MUHEPAJIbHbBIX

32 oOpenuii. XuMu4eckoe bubnmorexa LOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEeH CpesIbl
COEMHEHUSIMH a30Ta
®ocdop. Oxeun pocdopa (V) u

33 (poc:ll))o pHaH I(I/I(I)[J'I((I))Ta (b(bI/FI)BI/I(‘{e)CKI/Ie " bubmmorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, OJTyICHHE
Hcnonb3oBanue GocdaToB B

34 Ka4yecTBE MUHEPAJIbHBIX yIOOPEHUH. bubnuorexa [IOK
3arpsi3HEHNE TPUPOTHON CPEJIbI https://m.edso0o.ru/00adfc20
dbocharamu

35 VYriepon, pacipocTpaHEHUE B bubnuorexa [IOK
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npupoje, GU3HNIECKUE U XUMUICCKUE
CBOICTBa

https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOICTBA.

Bbu6mmorexa [JOK

36
DKOJOTUYECKHE TPOOIIEMEI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuaoM yriepoza (1V)
Bbu6mmorexa [JOK
37 v eé
TOTRHAT KHCETOTA 1 €€ COrH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabota Ne 4 o Teme
38 "[losrydeHue yrieKucsioro rasa. bubnnorexa HOK
KagecTBenHast peakius Ha KapOOHaT- https://m.edso00.ru/00ae027e
noH". MOT Ne 35.
[TepBoHaYaIbHBIC TTOHATHUS 00
39 0 rpaHquCKI/Ix BEIIIECTBAX KakK O bubamorexa [TOK
P H https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
40 Kpemuuii u ero coeimHeHUS bubmorera [JOK
p a https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pernienue
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME bubnuoreka [JOK
41 .
«BaxHelIe HeMeTalIbl U UX https://m.edso0.ru/00ae0bf2
coenuaeHus». MOT Ne 35.
KonTponbnas padota Ne3 o reme
42 «Baxaenne HeMeTalUIbl M UX bubmorexa [TOK
https://m.edsoo.ru/00ae0e18
COCTMHCHH S
AHanu3 KOHTPOJIbHOM pabOTHI.
OO01mas XxapakTepUCTUKA XUMUYECKUX
bu6nmoreka [JOK
43 3JICMEHTOB — METAJIJIOB.

Merammnueckas CBI3b U
MeTaJuTHdecKasi KpUCTaInIecKast

https://m.edso0.ru/00ae103e
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pemérka. duznueckue CBOMCTBA

METAIIOB
XUMHYECKHE CBOMCTBA METAJLIOB.
44 DNEKTPOXUMHUECKUN PsijL bubmmorexa [JOK
N https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re crnocoObl MOTyYSHHS
MeraiuioB. CiuiaBel. BeruuciieHus mo
45 aBHEHUSIM XUMHYECKUX PEaKIIUi buGnnorexa [IOK
M PeaKIlIH, https://m.edso00.ru/00ae1156
€CJIM OJTUH U3 PEarcHTOB COACPIKUT
puMecH
46 ITousiTre 0 KOPPO3UU METAIIIIOB bubmmorera [TOK
pp https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47
[Henoumsie merauer https://m.edsoo.ru/00ael14b2
48 OKcHuIbI U TUAPOKCUIBI HATPUS U bub6mnoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 [lenouHO3eMeNbHBIE METAILITBI — bubnnoreka [JOK
KaJIbILIMA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxkuelimne coeqMHeHU KaabIIUA bubmmorexa TIOK
2 H https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U CUCTEMAaTU3 AU
3HaHUM
59 JKEcTKOoCTh BOABI 1 CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
IIpakTuyeckas padora Ne 6 o Teme
N N bu6nmoreka [JOK
53 JKécTroCTh BOIBI M METOMBI €€ httos://m.edsoo.ru/00ae1aed
yctpanenus". MOT Ne 35. T '
54 AmoMuHUR bu6nmmorexa [JOK
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https://m.edsoo.ru/00aelc64

55 AmMpoTepHbIe CBOWCTBA OKCUIA U bub6nuorexa LIOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
57 OKcupl, THAPOKCUIBI U COJIM JKeJie3a bu6mmoreka [IOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTEMATH3aLIHS
3HAHUI
[IpakTuyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«BaxkHenme MeTajjbl U UX https://m.edso0.ru/00ae3de8
coegunenus». MOT Ne 35.
Brruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, €CIIM OUH U3
60 pEearcHTOB JIaH B U30BITKE WIIN bu6mmoreka [JOK
COZEPKUT IpUMeECH. Brrunciienus https://m.edso00.ru/00ae1750
MacCOBOM JOJIHM BBIXO/JIA MMPOTYKTa
peakuuu
61 O06001IeHre U CUCTEMATU3 A
3HAHUH
KonTponbnas padota Ne4 o reme
62 «BakHeime MeTaIbl M UX
COCIMHECHH S
AHanu3 KOHTPOJILHOU PabOTHI.
63 BemecTBa 1 MaTtepuansl B bubmiorexa LIOK
N https://m.edso0.ru/00ae3f50
MMOBCEHEBHOM )KM3HU YeJIOBEKa
64 XUMHYECKOe 3arpsi3HEHUE bu6mmoreka [JOK
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

OKpY>KaroIlen cpeibl

https://m.edsoo.ru/00ae4270

65 Poab xumum B pemenun 1 bubnmoreka [JOK
9KOJIOTHYECKHX MTPOOIIeM https://m.edso00.ru/00ae4270
66 O06001IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ae0d0a
67 O06001IcHNEe U CHCTEMATH3ALIHS 1 bubmuoreka [JOK
3HaHUI https://m.edso0.ru/00adb33c
68 O060011IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»
* Xumus, 9 kinacc/ I'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,

AKHI/IOHepHOC O6H16CTBO ((HBI[&TGJIBCTBO «HpOCBGIHeHI/IG»

METOANYECKHUE MATEPUAJIBI VIS YUYUTEJIA

Xumus (6a30BbIi ypoBeHb). Peanuzanus tpeboanuit ®I'OC ocHoOBHOTO
o01u1ero

oOpa3oBaHus: MeTou4eckoe mocooue s yunrens / Kasepuna A. A.,
[Inuyruna I'.B.; mox pexn. I'. B. IInuyrunoii. M. : ®I'BHY «ucTutyT
cTpareruu pa3sutus oopazoanus PAOy», 2022. 81 c.:

Metoauueckue KeMchl 11 OCHOBHOT'O 00IIETo 00pa3oBaHuUs: CIOKHbBIC

BOIIPOCHI IIpernoiaBaHust yueOHbIX nmpeameroB. Xumus. https://content.edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Karanor mudposoro oopasoBarenapHoro kouterra https://educont.ru
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