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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHH Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3ylbraraM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHOM MIPOTPaMMBbI OCHOBHOT'O o011ero oOpa3oBaHus,
npencrasieHHbix B ®I'OC OO0, a Taxxe Ha ocHOBe (denepalbHON paboueit
porpaMMbl BOCHHMTAHUS U C YYETOM KOHUEMIIMU TIPErnojiaBaHusl y4eOHOro
npeamera «XuMus» B 00pa3oBaTelbHBIX —opraHm3anusx Poccuiickoit
Odenepanuu.

[Iporpamma nmo xumuu ma€T MPEACTABICHUE O LIENAX, OOIIeH cTpareruu
oOy4eHHs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOIIMXCS CPEICTBAaMU y4eOHOTO
npeaMeTa,  yCTaHaBIMBaeT  oOs3aTeIbHOE  MPEAMETHOE  COJIEpIKaHMHeE,
peaycMaTpUBaceT paclpe/iesIeHHe €ro 1Mo KjaccaM M CTPYKTYpHUPOBAaHUE I10
paszznenaM M TeMaM IPOrPpaMMbl MO XUMHH, OMNPEIETseT KOJIMYCCTBEHHBIC U
KaueCTBEHHBIC XapaKTePUCTUKHU COJIEp>KaHMUS, PEKOMEHTyEMYIO
MOCJIEIOBATEIbBHOCTh U3YYECHHS XUMHUU C YYETOM MEXKIPEAMETHBIX H
BHYTPUIPEIMETHBIX CBSA3€H, JIOTMKM Y4e€OHOTo IMpoOIecca, BO3PACTHBIX
0COOEHHOCTEH O0Oy4YaroMIMXCs, OMNpPEAeIsIeT BO3MOXKHOCTU MpeAMeTa JUis
peanuzanuu TpeOOBaHUM K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTesibHON
IpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEr0 00pa3oBaHus, a Takke TpeOOBaHUM
K pe3yinbraraM OOydeHHs XUMHUU Ha ypOBHE IeJedl H3ydeHUs MpeaMera H
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIILHON ACSATEIBHOCTH OOYyYaromierocs IO
OCBOEHUIO YU€OHOTO COIepKaHUA.

3HaHWE XUMUU CIY>KUT OCHOBOM Il (OPMHUPOBAHUS MHUPOBO33PEHUS
00yu4aroIerocs, ero MpeACTaBICHU 0 MaTepPUAIbHOM €IMHCTBE MUPA, BAKHYIO
pOJIb UTparoT HOpPMHUPYEMbIE€ XUMHEH TPEICTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPrud ¥ 00 SBOJIONMHU BEIIECTB B MPUPOJIE, O MYTIX PEUICHUS TIOOATbHBIX
po0JIeM YCTOMYHMBOTO PA3BUTHS YEIOBEUSCTBA — CHIPHEBOM, DHEPIETHUECKOM,
MUIIEBOM U SKOJIOTUUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3yuenue xumuu:

CroCOOCTBYET peaju3alMi  BO3MOXKHOCTEH JJii  CaMOpa3BUTUS U
dbopMUpOBaHUS KYIbTYpPhl JIMYHOCTH, €€ o0O0meil u  (QyHKIHOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIUICHUS] U TBOPUYECKUX CIOCOOHOCTEN
0oOy4alomuxcsi, HABBIKOB WX CAMOCTOSATEIHHOM Y4eOHOW JesATeIbHOCTH,
AKCIIEPUMEHTANILHBIX W UCCIIEIOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(DECCHOHAILHOMN JACSATEIHHOCTH;

3HAKOMHUT CO CHNEeNU(PUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBAET OCHOBBI
[IEJIOCTHOTO B3IVIsia HA E€AMHCTBO TMPUPOJALI M YEJIOBEKa, SBIACTCS
OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU IPAMOTHOCTHU
00ydJaroIuXxcs;

crioco0cTByeT (hOPMHUPOBAHHUIO IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--
HAayYHBIM 3HAHWSIM, K TPHUPOJAE, K UYEJIOBEKY, BHOCHT CBOM BKJIaI B
AKOJIOTUYECKOE 00pa3oBaHNe 00yUarOIIIXCSI.

JlanHbIe HaMpaBiIeHUS B O0OYYCHUU XHUMHUHU O00ECIIEUMBAIOTCS CTHEIIU(PUKOM
CONEpKaHMsl Y4EOHOTO TpeAMeTa, KOTOPBIM SIBISICTCS  TEIaroruyecKH
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKH XMMHUU HA OTPEIACIEHHOM JTarie
€€ pa3BUTHAL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHMsI OPUEHTUPOBAH
Ha OCBOEHHE OOYyYaIOMIMMHCS CHUCTEMBI TEPBOHAYAJIBHBIX TOHATUNA XUMUH,



OCHOB HEOPraHUYECKOM XMMHHU M HEKOTOPBIX OTIEJIbHBIX 3HAYUMBbIX MOHSITUN
OPTaHUYECKON XUMUHU.

CrpykTypa cojiepKaHus IporpaMMbl MO0 XUMUHU c(OPMHUPOBaHA HA OCHOBE
CHUCTEMHOIO0 mojaxoaa k €€ uzydeHuro. Coliep;kaHue CKIaAbIBACTCS U3 CUCTEMBI
IIOHATUM O XHUMHYCCKOM DJJEMEHTE M BEIISCTBE U CHCTEMbI MOHITHH O
XUMHUYeCcKor peakuuu. OO0 3T CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHBI IIO
MPUHIIMITY TIOCJIEI0OBATEIbHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX
MPEACTABICHUN pa3HOTO YPOBHSI:

— QTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— llepunomnueckoro 3akona /I. M. MenmeneeBa kak OCHOBHOTO 3aKOHa
XUMUH;

— Y4YE€HHUS O CTPOCHUH aTOMa U XUMHUYECKOU CBA3U;

— TpEACTaBICHUNA 00 3JICKTPOIMTHUYCCKON JHCCOIMAIlMKA BEIIECTB B
pacTBOpax.

TeopeTnyeckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE ASMIIUPUUYECKU
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BHUBAIOTCSA IOCJICAOBATEIIBHO OT
OJTHOTO YpPOBHS K JIpyroMy, BBITIONHSASA  (YHKIUMH  OOBSCHCHHS W
MPOTHO3UPOBAHUSA CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH IPAKTUUYECKOTO
MIPUMEHEHHUS U TTOJTYyUYCHUS U3y4aeMbIX BEIICCTB.

OcBoeHue TmporpaMMbl [0 XHMHH CHOCOOCTBYeT (POPMHUPOBAHUIO
MPEACTABICHUS O XMMHUYECKOM COCTaBIISIIONICH HaydYHOM KapTHHBI MHpA B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOILIICHUS K HAyYHOMY 3HAHUIO
¥ METOJlaM IMO3HaHMs B Hayke. M3ydeHne XMMUU MPOUCXOUT C MPUBICYECHUEM
3HAHWW W3 paHee M3YyUYCHHBIX Y4EeOHBIX NpeaMeToB: «OKpyKarolmuid MHDY,
«buonorus. 57 knaccel» U «PU3KKA. 7 KIaccy.

[Ipy wu3ydeHUH XUMUHU TPOUCXOAUT (OPMUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOM  HayKH KaKk O00JIaCTH  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTUYECKOU JIeATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTYpbl. 3a7ada y4eOHOTO IpeaMeTa COCTOMT B (DOPMHUPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUW — BaXHEWIMX (aKToB, TMOHATHH, 3aKOHOB U
TEOPETUUYECKUX TOJOXKEHUH, JOCTYIMHBIX OO0OOIIEHUN MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKH, B TMPUOOIICHUH K HAyYHBIM METOJIaM ITO3HAHHS MPH
W3YYCHUN BEIICCTB M XUMHYCCKHX PEaKIUi, B (OPMHUPOBAHUU W Pa3BUTHHU
MO3HABATEIIPHBIX YMEHHM W HX MPUMEHEHHWHU B Y4eOHO-TIO3HABATCILHOW M
y4eOHO-HUCCIIeIOBATEILCKOM  ICATEILHOCTH, OCBOCHHHU IPABHII OE30MMacHOTO
oOpallleHHsI ¢ BEIeCTBAaMU B IIOBCETHEBHOM KU3HMU.

[Ipy wu3ydyeHWMM XWMHUHW HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
Ba)KHOE 3HAUCHHE MPHOOPEIIN TaKKE IICIH, KaK:

— (opMupoBaHHE HWHTEIUICKTyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O00OpPa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITSIIHHOMY MPUHATHIO PCIICHHM,
CITIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSM KU3HU;

— HampaBJICHHOCTh OOydYeHHMs] Ha CHCTEMAaTUYECKOE MPHUOOIICHUE
00yJaromuxcsi K CaMOCTOSTEIHPHOM MMO3HABATEILHOM JNESITEIBHOCTH, HAYYHBIM
METOJIaM TMO3HaHUS, (OPMUPYIOIIUM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  o0ecrieyeHWe  YCJIOBHH,  CIIOCOOCTBYIOIIUX  IPHOOPETCHHIO
OoOy4JaloImMUMHCS  OTMBbITAa  Pa3HOOOPAa3HOW  JEATEIBLHOCTH, TO3HAHUA W
CaMOTIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIMM), HMEIOIINX
YHUBEpCAIbHOE 3HAYEHUE VISl PA3JIMYHBIX BUAOB JEATEIbHOCTH;

— ¢QopmupoBanue o0meH (QyHKIMOHATFHON M €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCIIE YMEHUW OOBSACHATh W OIICHUBATHh SBICHUS



OKPY>KaIOIIEro MUpa, UCTOJb3ysl 3HAHUS U OIBIT, MOJyYeHHBIC MPU HU3YYCHUU
XUMUH, TPUMEHATh MX IPU pelieHUH MpoOjeM B TOBCEIHEBHOM XHW3HU U
TPYAOBOM JIESITEIHLHOCTH;

— ¢opmupoBaHue Yy OOyYarONIUXCS TyYMAHUCTHYECKUX OTHOIICHHM,
MOHUMAHMUS IIEHHOCTH XMMHYECKHX 3HAHMM IS BBIPAOOTKH 3KOJOTHYECKU
11eJIECO00Pa3HOT0 TOBEJICHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEISAX
COXpaHEHMsI CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIIMU K OOyYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUI0 HAa OCHOBE YCBOEHHUS OOIIEUETOBEYCCKUX I[EHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY TIpoujasi W  HaIlpaBIEHHOCTH
TaJbHEUIIero 00y4YeHus.

OOGmiee yuciIO YacoB, OTBEAEHHBIX JJII M3YyUYCHHS XHMHUHM Ha YPOBHE
OCHOBHOTIO 00111eT0 00pa3zoBaHus, cocTtaBisieT 136 gacoB: B 8 kitacce — 68 4yacos
(2 yaca B Hezenm0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHavaIbHBIE XMMHUYECKHE TOHATHS

[Ipenmer xumun. Poip XMMHUM B )KWU3HU YENOBEKA. XUMUS B CUCTEME HAyK.
Tema u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BelecTB. [IoHsATHE O MeTONAaX MO3HAHUS B XUMHUHU. UNCThIE BEMIECTBA U CMECH.
Cnioco0bl pazziesieHus cMece.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKUE HIIEMEHThl. CHUMBOJIBI XWMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BemecTBa. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumuueckass gopmysna. BalleHTHOCTb aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akoH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aroOMHas Macca.
OtHOcuTenbHAsE MOJIEKYIsIpHAs Macca. MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTA
B COCMHCHHH.

KomnuectBo BemectBa. Monb. MomnsdpHas wMacca.  Bzanmocss3b
KOJINYECTBA, MAacChl M 4YHUCJA CTPYKTYpHBIX €IWHHI] BemiecTBa. Pacué€rsl mo
dbopMynaM XUMUYECKUX COCTUHECHU.

@u3N4eCcKNe W XHUMHYECKHE SIBJIICHHMS. XHUMHUYECKass peakius Hu eé
NpPU3HAKUA. 3aKOH COXPAHEHUsS MacChl BEMIECTB. XHWMHYECKHE YpaBHEHUS.
Knaccudukanus xuMudeckux peakiuii (COeTMHEHUS, Pa3JIOKEHHUs, 3aMEIICHHUS,
obmMmeHa).

Xumuueckuit IKCnepumMeHm:

3HAKOMCTBO C XUMHUYECKON MOCYI0H, TpaBuIaMu padoThl B Ja00OpaTOpuu U
npuémMamMu oOpailleHus ¢ J1TabopaTopHbIM O0OPYIOBAaHHEM, H3y4YECHHE U
onucaHue (PU3MYECKUX CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIECTB,
HaOmofeHne pusndeckux (IJIaBJIeHUE BOCKA, TAsHUE JibJla, paCTUpaHUE caxapa
B CTyNKE, KUIICHHE W KOHJEHCAlMS BOJbI) U XUMHUYECKHX (TOPEHHUE CBEYH,
IPOKAJMBAaHHE MEIHOM MPOBOJIOKH, B3aUMOJECUCTBUE MeJa C KHUCJIOTOM)
SBJICHUM, HAOMIONCHHE W OINHUCAHWE TMPU3HAKOB TMPOTEKAHUS XUMHYECKUX
peakiuii (pas3yiokeHue caxapa, B3aMMOACHCTBUE CEPHOM KUCIOTHI C XJIOPHIOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMoAeCTBUE
xeinesa ¢ pactBopom conu menu (1), nzydenue cnoco0oB pazaeneHus cMecei: ¢
MOMOIIGI0 ~ MarHuTa,  (QUIBTPOBAHWE,  BBIMAPUBAHHUE,  JTUCTUILISAIIMS,
xpomatorpadusi, TPOBEICHHWE OYMCTKU IMOBAPEHHOM COJHM, HAOMIOACHHE U
ONMCAHUE pEe3yJbTaTOB IMPOBEACHUA OMNbITa, WUIIOCTPUPYIOLIETO 3aKOH
COXPaHEHHS MacChl, CO37IaHUE MOJIEICH MOJIEKYI (IIapOCTEP>KHEBHIX ).

Baxuelumne npeacraBuTe] M HCOPraHUYECKUX BELIECTB

Bo3nyx — cmecs raszos. Cocras Bo3nyxa. Knucinopon — anemMeHT u npocroe
BeniecTBo. HaxoxaeHue kuciaopoja B mpupoje, (pU3MUEeCKue U XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucmopoma. CriocoObl
MOJTy4YCeHUsI KHUCJIOpOJla B JIabopaTopuud W MPOMBINIUIEHHOCTU. KpyroBopot
kuciopoaa B mpupoje. O30H — aioTpornHasi MOAU(GUKAIIHS KACIOPOIa.

TermoBoit AhhHeKT XUMUYECKON peaKIuu, TEPMOXUMUYCCKUE YPAaBHEHHSI,
9K30- U JHJIOTEPMHUYECKUE pEaKUUH. TOIUIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3 deKTa, pa3pyiieHrne 030HOBOTO CJIOA.

Bonopon — asnemeHT m mpocroe BemecTBo. Haxoxnenue Bomopona B
npupoae, (QU3NUECKUe W XUMUYECKHE CBOMCTBA, NPUMEHEHUE, CHOCOObI
nonyuyeHus. Kucnorsl u conu.

Monsipabiii 006EM ra30B. Pacy€Thl M0 XUMUUYECKUM YPABHEHHSIM.

dusnueckue CBOWCTBa BOAbl. Boma kak pactBoputens. PacTBOpsI.
Hacepimiennble 1 HEeHaChIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BEIECTB B BOJIE.



MaccoBass 01 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOWMCTBA BOJIBI.
OcHoBanus. Poimb pacTBOPOB B NPUPOAE M B KU3HHM 4elaoBeka. KpyroBopot
BOJIbI B IPUPOJIE. 3arpsi3HEHUE MTPUPOAHBIX BOI. OXpaHa U OYMCTKA IMTPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coequnenuit. Oxcuanl. Knaccudukanms
OKCHJIOB: cojeoOpa3yronie (OCHOBHbIC, KHUCIOTHbIE, aM(OTEpHbIE) W
HeconeoOpazyromue. Homenknarypa oxcuaoB. dusnyeckre U XUMHUYECKHE
CBOMCTBa OKCUAOB. [lomydeHue okcuaos.

OcHoBanusi. Knaccudukaiysi OCHOBaHMA: IMIETOYM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHuil. PU3NUECKUE U XUMUYECKHAE CBOMCTBA
ocHoBaHuU. [lomydyenrne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciotr. @uznueckue u
XAMUYECKUE CBOWMCTBA KHUCIOT. Psn aktuBHOcTM MetayuioB H. H. bekerona.
[TonyuyeHne KUCIIOT.

Comu. Homenkiarypa cosneil. @u3nieckre 1 XMMUYECKUE CBOMCTBA COJIEH.
[Tonydenue coen.

I'eneTnyeckas CBA3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuit IKCnepumenm:

KAYECTBCHHOE  OIIPEACIICHUE COJAEpKaHUsS KHUCIOpPOAa B  BO3IYXE,
MoJly4YeHHe, COOMpaHHue, pacrno3HaBaHUE U U3YYEHUE CBOMCTB KHCIOPOa,
HAOJIOZICHUE  B3aMMOJCHCTBUS  BEIIECTB C  KHUCJIOPOJOM U YCIIOBHUS
BO3HUKHOBEHHUSI U TMpEKpallleHus TropeHust (moxapa), O3HAKOMJICHHE C
oOpa3llaMl OKCHJOB M OIMCAaHWE MX CBOWCTB, IOJNy4YE€HHE, COOMpaHUE,
pacno3HaBaHUE M H3Y4YEHUE CBOWCTB BojOpoAa (TOpeHHE), B3aUMOACHCTBUE
Bostopoaa ¢ okcuaoMm menu (I1) (BO3MOXHO MCITOJIb30BaHUE BUIEOMATEPUATIOB),
HaOMofeHue O0pa3loB  BEHIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHUE
O0COOEGHHOCTEH pACTBOPEHHSI BEHIECTB C Pa3IMYHOM PACTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAacCCOBOW JOJIEW PAaCTBOPEHHOTO
BEILIECTBA, B3aUMOJCWCTBHE BOAbI C METaUIaMU (HAaTpUEM M KaJbLIHUEM)
(BO3MOXKHO HCIOJIb30BaHHE BHUIACOMATEPHANIOB), UCCJIEIOBaHWE O0Opa3IoB
HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIONCHHE W3MEHEHMUS
OKpAaCKA HWHJMKATOPOB B pACTBOpax KHUCIOT U IIEJIOYEH, U3YUYEHHUE
B3aumoyieiicTBus okcuaa menu (ll) ¢ pacTBopom cepHOM KHUCTOTHI, KUCIOT C
METaJUIaMHU, PEAKIMH HEUTPAIN3ALMH, [IOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECCHCHUE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PEUICHUE
JKCIIEPUMEHTAJIBHBIX 3aJ1a4 N0 TeMe «BakHeHllne Kiacchl HEOPraHUYEeCKUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
nemeHToB JI. . MenneneeBa. CrpoeHne aTtoMoB. XMMH4YECKAasi CBS3b.
OKHCIANTEeIbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[TepBbie TOMBITKH KiIacCU(MUKAIMK XUMHUECKUX 3JIeMeHTOB. [loHsTHE O
IPYIIAaxX CXOAHBIX 3JIEMEHTOB (ILEIOYHBIE U IIEJIOYHO3EMEIIbHBIE METAJLIbI,
raJioTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT aMdoTepHbIe
OKCHJIbI U THUJIPOKCHUJIBI.

[Tepnonnueckunt 3akoH. llepuognueckas cucreMa XMMHYECKUX AIEMEHTOB
H. WN. MenneneeBa. KoporkomepuonHas u JJIMHHONEPUOMHAS (HOPMBI
[lepuoguueckori cuctembl xumudeckux siaemeHToB JI. WM. Mengeneesa.
[Tepuonbr u rpynnbl. PUIMYECKHM CMBICI TOPSAIKOBOTO HOMEpPA, HOMEPOB
MIEpHUOJIa U TPYNIIbI DIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX snaep. M30Tombl. OIEKTPOHBL.
CtpoeHne 3MeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBBhIX 20 XUMHUYECKUX 3JIEMEHTOB



[Tepuoguueckont cucremsl [l. 1. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA T10 €ro nojoxeHuto B [lepuoanueckon cucreme /. 1. Menneneena.
3aKOHOMEPHOCTH H3MEHEHHUS pajJuyca aTOMOB XMMHYECKHX HJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 IPyIIaM U NEPUOJIaM.
3nauenue Ilepuogmueckoro 3akoHa U Ilepmonnyeckol  CUCTEMBI
XUMHUYECKUX DJIEMEHTOB I pPa3BUTHUSA HayKu U npakTtuku. [. 1. Mennenees —
YUYEHBIN U TPAKIaHUH.

Xumudeckass cBs3b. KoBajieHTHass (TOJIApHAsE W HEMOJSpPHAasi) CBS3b.
DIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
IIpouiecchl OKUCIEHUS M BOCCTAHOBICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydeHrne 0o0pas3IioB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUJPOKCHUJIA IIMHKA C PacTBOpPaMU KHUCJIOT M IEJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEBHBIX PEAKIIUHI
(ropeHue, peakiyu pa3aoKeHUsI, COSTUHCHUS ).

Mescnpeomemmnvle ceasu

Peanuzanysi MeXNpeIMETHBIX CBS3€H MPU M3YYEHUM XUMUM B 8 Kiacce
OCYIIIECTBIISETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIMMX €CTeCTBEHHO-HAYyYHBIX
MOHATUH, TaK W TIOHSATUW, SBISIONIMXCA CUCTEMHBIMM JUISI  OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIC TIOHSATHUS: HAy4dHBIA (pakT, THUIOTE3a,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KJIaCCU(UKAIUS, IEPUOAUIHOCTD, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, MOJIEITb, SIBIICHUE.

dusznka: marepusi, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIH],
W30TOIIbI, PAJIMOAKTUBHOCTh, MOJICKYJIA, JICKTPUYECKHUM 3apsi]l, BEIIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSHME BEIIECTBA, ra3, (U3WYECKHE BEIUYHHBI,
€IUHUIIBI U3MEPEHU S, KOCMOC, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

[eorpadusi: armocdepa, rtumpocdepa, MHUHEpaIbl, TOPHBIE TOPOIHI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKAsA peaKUus

[lepnognueckuii 3akoH. [lepruonnyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPHOJOB, Kalus, KaJbUid W UX
COCIMHCHUN B COOTBETCTBUHU C TIOJIOKEHHEM dJIEeMEHTOB B llepumoamueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbI XUMUUYECKON CBS3U. THUIBI KPUCTATIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH
1 BHUJa XUMHYECKON CBSI3H.

Knaccudukamms v  HOMEHKJIaTypa  HEOPTraHWYECKHX  BEIIECTB.
XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM
HEOPTaHWYECKUX COCIMHECHUN, TCHETUYECKAs CBSI3b HECOPTAaHWYECKUX BEIICCTB.

Kimaccudpukanys XUMHUYSCKHX PEaKIHA 10 Pa3IudYHBIM IpU3HAKaM (I10
YUCITYy U COCTaBy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEMIOBOMY 3(PQEKTy,
0 HW3MCHEHUIO CTEIEHEW OKHUCICHUS XHUMHUYECKHX JJIEMEHTOB, IO
00paTUMOCTH, 10 YYACTHIO KaTalnu3aropa). IK30- U SHIOTEPMUUYCCKHIE PEaKITnH,
TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn xuMU4eckoil peakiuu. [lonstre 06 oOpaTUMbBIX U
HEOOPAaTUMBIX XHMHYECKMX peaknusX. IloHATHE O TOMOTCHHBIX H



reTepOoreHHbIx peakuusax. llonstne o karanmze. lloHsATHE O XUMHYECKOM
paBHOBecHH. DaKTOphI, BIHSIOMINE HA CKOPOCTh XUMHUYECKOW PEAKIUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  PEaKLUM, JJIEKTPOHHBIM OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHOW  peakiuu. (CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAaKIUMiA C UCIOJIb30BAHUEM METOAA
AIIEKTPOHHOTO OanaHca.

Teopus DIIEKTPOJIUTUYECKOW  JTHUCCOLHALINU. ONEKTPOIUTEL |
HEANEKTPOIUThl. KaThoHbl, aHWMOHBL. MeEXaHHW3M [HUCCOLUMAIMU BEIIECTB C
pPa3IMYHBIMHA BUJAMH XUMUYECKOU cBsi3U. CreneHp auccounanuu. CUIbHBIE U
cia0ble SNEKTPOIIUTHI.

Peakiuu uoHHOTO OOMEHa. YCIOBUS TNPOTEKAaHUS PpEaKIUHd HOHHOTO
oOMeHa, TIOJIHbIE U COKpallléHHbIE HOHHBbIC YypaBHEHMs peakiuil. CpoiicTBa
KHUCJIOT, OCHOBAaHUW U COJIEM B CBETE MPENCTABICHUNA 00 SIEKTPOIUTHUYECKOU
nucconuanyu. KauecTBeHHbIE peakuu Ha HOHBL. [loHsATHE O THApONIHN3E CONEil.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HeMeTa/uioB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xopuga HaTpusi), HWCCIEAOBAaHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakiuy  OT  BO3ACUCTBUS  Pa3NUYHBIX  (DAKTOPOB,  HUCCJIEIOBAHUE
ANEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLECCA AUCCOLUUALUU KHUCIIOT,
miesiouel u cosyiel (BO3MOXKHO MCIOIb30BaHUE BUICO MATEPUAIIOB), POBEACHHE
OTIBITOB, WJUTFOCTPUPYIONINX MPU3HAKU MPOTEKAHUS PEaKIMidi MOHHOTO OOMEHa
(oOpazoBanue ocajaka, BbIJIEJIEHUE Ta3a, O0O0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIH
(ropeHnue, peaKuuu pa3JoXKEeHuUH, COCIMHEHHUS ), pacro3HaBaHHE
HEOPraHMYECKHX BEUIECTB C MOMOIIBID KAUECTBEHHBIX PEAKIMHd HAa HWOHBI,
pelIeHNEe SKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTanbl u UX coelMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble cTeneHu okuciaeHusi. CtpoeHune u Gu3nuecKrue CBONCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XUMHMYECKME CBOMCTBA Ha NPUMEpEe XJopa
(B3auMozIeiiCTBHE C METaJUlaMHM, HEMETaJUlaMH, IIeso4aMu). XJIOPOBOJOPO/I.
ConsgHasi KUCII0Ta, XMMUYECKHE CBOMCTBA, MOJIydYeHHUE, MpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPO/Ia HAa OPraHW3M ueloBeka. BaxHellue XJIOpUAbl U UX
HaxXO0XJICHUE B PUPO/IE.

O6mras xapakrepuctrka 3eMeHToB VIA-rpymmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHne u (pu3nYecKue CBOMCTBA
IPOCTBIX BEHIECTB — KHUCJIOPOJa U Cepbl. AJUIOTPOIHBIE MOIUDUKAITIN
KHCJIOpOJla U cepbl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOAOpPOMA, CTPOCHHUE,
dusznueckue W XUMHYECKHe CBoMCTBA. OKCHUIBI Cepbl Kak MPEICTaBUTENN
KHUCJIOTHBIX OKCHIOB. CepHasi Kuciora, Gu3n4ecKue U XUMHYECKHE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kiacca KUCIOT M crlenupuiecKkue). XuMUYECKHUe
peaKkIuy, JIeKale B OCHOBE MPOMBIIUICHHOTO CIIOCO0a TMONYYCHHS CEpHOM
KuciaoTel. Ilpumenenue cepHoil  kuciaoThl. Cold  CEepHOM  KHUCIOTHI,
Ka4eCTBEHHAs peakius Ha cynabdar-uoH. Haxoxaenue cepsl 1 €€ COeTMHEHHI B
npupoae. XuMHUECKOE 3arpA3HEHUE OKPYKAIOLIEH Cpeibl COSAUHEHUSIMHU CEPBI
(KMCTIOTHBIE NTOKIW, 3arps3HEHHE BO3AyXa W BOJIOEMOB), CIIOCOOBI €ro
MPEIOTBPALLICHUS.

Omast xapaktepuctuka eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIEHU OKHUCIICHUS. A30T, pacpOoCTPaHEHUE B MPUPOJIE,



dusnueckrue U XxuMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK,
ero (usmyeckre M XMMHUYECKHUE CBOWMCTBA, MojydyeHue u npumenenue. Conu
aMMOHUSI, uX (U3MYECKMEe M XUMHUYECKHE CBOWCTBa, IPUMEHEHUE.
KavecTBeHHas peakiivs Ha UOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MOITy4YeHUeE,
du3nueckue U XMMHUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENS Kiacca
KUCIIOT U crnenuduueckue). Mcnonb3oBaHue HUTPATOB M COJEH aMMOHUSI B
KaueCTBE MHUHEPAIbHBIX YNOOpeHH. XUMHUECKOE 3arps3HEHUE OKpYyKaroulen
Cpellbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/lyXa, MOYBBI
u BogoémoB). Docdop, amtorponHbie Moaudukaruu Gocdopa, husndeckue u
xumuyeckue cBoictBa. Oxcua docpopa (V) u  dochopnas xkuciora,
du3nuecKkue 1 XuMUYECKHE CBOMCTBa, monyueHue. Mcnonbs3oBanue pocdaros B
KaueCTBE MUHEPAIbHBIX YI0OpEHHUI.

O6mass  xapakrtepuctuka dneMeHToB |VA-rpynmbel.  OcoOGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIE CTETIEHH OKUCIEHUSA. YIIEpOll, ajuIOTPOIHBIC
Mo (DUKAIIMU, PACIPOCTPAHEHHE B TpHUpojae, (U3MUECKHEe U XUMUYECKHE
cBoiicTBa. Aacop6mus. Kpyrosopot ymiepona B npupoje. OKCUIbI yIiepoaa, ux
duznueckue M XUMHYECKHE CBOWMCTBA, JEUCTBUE HA >KHUBBIC OPraHU3MBI,
MOJTyYeHHE U MPUMEHEHHE. DKOJOTUYECKUE TPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yroiepona (1V), rumore3a 1100ambHOTO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dexT. YronpHas KUCIOTa U €€ ColM, UX GU3NUECKUEe U XUMHUYECKHUE CBOMCTBA,
nojiyueHue u TmnpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIINIEHHOCTH U CEIIbCKOM
XO35IMCTBE.

[lepBoHauanpHble TMOHATUS 00 OPraHUYECKUX BEHIECTBAX Kak o
COCIMHEHUSX yryiepoaa (MeTaH, dTaH, STWJICH, alleTUJICH, ATaHOJ, IIUIEPHH,
yKCyCHast  kuciota). [IpupojgHbie HMCTOYHUKH  YIIEBOJOPOAOB  (YroJib,
PUPOIHBIN ra3, HedTh), MPOAYKTHI UX MepepadoTKH (OEH3UH), UX POJIb B OBITY
U TpoMbIIIIeHHOCTH. [loHATHE 0 OMOJIOTHMYECKH Ba)KHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U MX pOJIM B KU3HU 4eloBeKa. MaTtepuanbHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTAaHMYECKUX COCTMHEHUM.

Kpemuwii, ero ¢usznueckue W XUMHUYECKHE CBOMCTBA, MOJYyUYCHHUE H
npumeHenue. CoenHEeHUsT KpeMHUs B mnpupoze. OOmme mnpeactaBieHus o0
okcuzae kpemuus (1V) u kpemHueBoit kuciore. CUITUKAThI, X UCIIOJIH30BAHUE B
OBITY, B TPOMBINIEHHOCTH. BaskHei1ne cTponTebHbIE MaTepHalIbl: KepaMUKa,
CTEKJIO, IIEMEHT, O0eToH, xene300eToH. [Ipodiembl 6€301acHOTO MCIOJIb30BAHUS
CTPOUTETHHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuit IKcnepumenm:

u3ydeHrue oOpa3IoB HEOPraHWYECKHWX BEIICCTB, CBOWCTB COJSHOMN
KHUCIIOTHI, TPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-UOHBI U HAOIIOJICHUE
IPU3HAKOB WX MPOTEKAHMS, OIBITHI, OTPAKAIOIINE PUMUESCKUE U XUMUYECKHE
CBOMCTBA TaJOTC€HOB M WX COCAUHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BHJICOMATEPUAJIOB), O3HAKOMJIEHWE C O0Opas3lamMu XJOPHUIOB (TaJOTCHHIIOB),
O3HAKOMJIEHHEe C oOpasaMu ceppl U €€ COCNUHCHUSIMH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJCOMATepUasioB), HaOMIONEHWE TIpollecca OOyIIMBaHUS
caxapa noJI JCUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI, HU3YYEHUE
XUMUYECKUX CBOWCTB pa30aBICHHOW CEpPHOM  KHUCJIOTBHI, TMPOBEIACHUE
Ka4eCTBEHHON peaknuu Ha CyibhaT-uoH MW HaONIOJeHUE TMpU3HaKa e€
MIPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMU CBOWCTBaMH a30Ta, (pocdopa u ux
COCNMHEHUI (BO3MOXKHO WCIIOIB30BAaHUE BHUACOMATEPHUANIOB), O0Opa3amu
a30THBIX M (oCHOPHBIX YIOOpEHUl, TOTydeHne, coOnpanne, pacro3HaBaHUE U
M3y4YeHHE CBOMCTB aMMHaKa, MPOBEIECHHUE KAYECTBEHHBIX pEaKIuii Ha HOH



aMMoHMsT W (Qocdar-uoH U HU3yUYEHHE TPU3HAKOB WX IPOTEKAHUS,
B3aUMOJICHICTBUE KOHIIGHTPUPOBAHHOM a30THOM KUCIIOTHI C MebI0 (BO3MOXKHO
WCIIOJIb30BaHME BHJACOMATEPUATIOB), M3yUYCHHE MOJCICH KPUCTAIMYCCKUX
peméTrok anMasa, rpadura, QyiepeHa, 03HaKOMJICHHE ¢ MPOIECCOM aJICOPOITUU
PAacCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOTasa,
noJIydeHue, coOupaHue, paclio3HaBaHWEe U U3yYE€HHE CBOMCTB YIJICKHCIIOTO rasa,
IIPOBE/ICHUE KaUeCTBEHHBIX PEaKIuii Ha KapOOHAT U CHJIMKAT-UOHBI U U3yUCHHE
MPU3HAKOB HX IPOTEKAHUSA, O3HAKOMJICHHE C TPOAYKIHUEH CUJIMKATHOU
MPOMBIIIUIEHHOCTH,  PEUICHHE  OSKCIEPUMEHTAJIBHBIX  33aJad MO  TEMeE
«BaxHene HeMeTaIbl U UX COSIUHECHUS.

MeTaJulbl M UX COEAMHEHUS

OO6miass xapakTepUCTHKAa XHUMHYECKHX OJJIEMEHTOB — METaUIOB Ha
OCHOBaHUHU UX MoJIokeHUs B [leproanyueckoil cucteMe XUMUYECKUX DJIEMEHTOB
. . MenpaeneeBa u ctpoeHusi atoMoB. CTpoeHre MeTaJIoB. MeTannnueckas
CBA3b U METAJUIMYECKAS] KPUCTAILUINYECKAsI PEIIETKA. DNEKTPOXUMUYECKHUI Psifl
HalpspKeHUH MeTaiuioB. Dusnyeckue W XUMHUUYECKHE CBOMCTBA METAJUIOB.
OO6mume crnocoObl moiayyeHus MeTauioB. [loHSATHE O KOPPO3WHM METAJLIOB,
OCHOBHBIE CIIOCOOBI 3amUThl MX OT Koppo3uu. CrmaBbl (CTalb, YYTYH,
JIOpPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ MPOMBIIILJICHHOCTH.

[llenounsle  meraiuipl:  nojoxkenue B Ilepuonnueckon — cucreme
xuMmudeckux 3meMeHToB 1. M. MeneneeBa, CTpO€HHUE UX aTOMOB, HaXOXICHUE
B npupone. duzmyeckne W XMMHUYECKHE CBOWCTBAa (Ha MpPUMEpPE HATPUS U
kanus). Okcuabpl W THAPOKCHABI HATpusl W Kajus. [IpuMeHeHHe NIeI0YHbIX
METaJUIOB U UX COCIUHEHUU.

[IlemoyHO3EMENBHBIE METAUIBI MAarHui W KaJIbLMUW: TIOJIOKCHUE B
[lepuoguueckori cucreme xumuueckux osnemeHtoB JI. WM. Mengeneena,
CTPOCHHE MX aTOMOB, HaxoxJeHue B mnpupone. duznueckue U XUMUUYECKUE
CBOMCTBA MarHus W Kajiblius. BakHeWlne cOeIuHEHUS Kalblus (OKCH],
TUAPOKCHU]I, COMH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ YCTPAHECHHS.

AmoMuHui: nonoxkenue B llepuoguueckoll cHCTEME XUMHYECKHX
anemeHTtoB J[. M. MenpaeneeBa, CTpOE€HHE aroMa, HAaXOXKIACHHUE B IPHUPOJE.
duznueckue M XUMHUYECKHE CBOMCTBA amoMHUHHSA. AMQOTEepHBIE CBOMCTBA
OKCHJIa U TUAPOKCUJA AJTFOMUHMUSL.

JKene3o: nonoxkenue B [leprogudeckor CUCTEME XUMUYECKUX AJIEMEHTOB
. 1. MenneneeBa, cTpoeHue atoma, HaxOoxXKJAeHUE B Ipuponae. dusznueckue u
XUMHUUYECKHE CBOMCTBa ene3za. OKcuapl, THAPOKCHABI U conu keneza (1) u
xenesa (l11), ux cocras, cBoMCTBa U MOTydYECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C O0pa3laMyd METAJJIOB U CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMH, HW3Y4YEHUE PE3YJAbTATOB KOPPO3UHM METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHKME BHUCOMATEPHAIIOB), OCOOCHHOCTEW B3aWMOJCUCTBUS OKCHIA
KaJIbIUSl U HaTpusi ¢ BOJOM (BO3MOXHO HCIIOJIB30BAHUE BHJIEOMATEPHUAIIOB),
HCCJIEIOBAHNE CBOWCTB JKECTKOM BOJIBI, IPOLIECCA TOPEHUS KEJI€3a B KUCIOPOAE
(BOBMOXKHO  HKCIIOJIB30BAHME BHUICOMATEPUANIOB), MPHU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HA UOHBI: MarHusl, KaJIbIMs, aJlOMUHUS, [TMHKA, KeJie3a
(I u sxenesa (Il), memu (Il), HaOmromeHWE ¥ ONMHMCAHHE MPOIIECCOB
OKpalllMBaHMUS TUIAMEHM MOHAMU HaTpus, Kaausd W KaJlbIugd (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEpUAJIOB), UCCIENOBaHUE aM(pOTEPHBIX CBOMCTB
TUJIPOKCHJIA AJIFOMHHUS U THUIPOKCUIA IIUHKA, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj71a4 10 TeMe « BaxHenIme METauIbl U UX COCTMHECHUSD.

XHMMHUA M OKpYKAIOIIasA cpeaa



BemectBa u Marepuainbl B MOBCEAHEBHOM XKM3HU 4YeliOBeKa. besomacHoe
WCIIOJIb30BaHKE BEIIECTB M XUMUUYECKUX peakiuid B ObITy. [lepBas momoris npu
XUMHUYECKUX 0’KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY Kalole cpebl (MpeaeabHas JomycTuMast
KoHIleHTpalnus Bemects, pgaidee — IIJIK). Ponmp xumum B pemieHun
AKOJIOTHYECKHUX MPOOJIEM.

Xumuyeckuii IKCnepumenm:

U3y4deHre 00pa3lioB MaTepUalioB (CTEKJIO, CIIaBbl METAJUIOB, TTOJIUMEPHBIC
MaTepHabl).

Mesicnpeomemmnule ceazu

Peanuzanust MexXIpeaMeTHbIX CBs3eH MPU HM3YyYeHHH XUMHHU B 9 Kiacce
OCYIIIECTBIISETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX
MOHSATUM, TaK W TIOHSITHH, SBIAIONIUXCS CHUCTEMHBIMH ISl OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OOG1ue ecTeCTBeHHO-HAyYHbIC TTOHSATHS: HAyYHBIM (PaKT, THIIOTE3a, 3aKOH,
TEOpHs, aHaJdu3, CHHTEe3, KiacCudUKaIus, IEePUOJIUYHOCTh, HaOIIOICHHE,
AKCIICPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJECIb, SBJICHUE, MMaPHUKOBBIMA
3 eKT, TEXHOJIOTHS, MaTEPUATIBI.

dusmka: Marepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIH]I,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, IJICKTPUUSCKUN 3apsij, MPOBOIHUKH,
MOJIYIIPOBOJIHUKHY, JTUANCKTPUKH, (HOTODJEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BeIlecTBa, Tra3, pacTBOpP, PacTBOPHUMOCTb,
KpUCTANINYECKass pemérka, CIUIaBbl, (PU3UYECKHE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMUUYECKOE IMPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: gorocunres, apixanue, 6nocdepa, IKOCHCTEMa, MUHEPATIbHbIE
yI0OpeHHs, MUKPOIJIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIISCTBRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPANBI, TOPHBIC IOPOIBI,
TIOJIC3HBIS HCKOTIaeMBbIE, TOTUTHBO, BOJTHBIC PeCypCHI.



IJNIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUSA ITTPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOIIEro
o0pa3zoBaHus JOCTUTAIOTCA B XOj€ OOy4YeHUs XMMUU B €AUHCTBE y4eOHOM U
BOCIIMUTATEIbHOM  JEATEIbHOCTH B  COOTBETCTBUM C  TPaJULHOHHBIMU
POCCHICKAMH COLIMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMHU,
OPUHATBIMA B OOIIECTBE MpPaBUJIAMU M HOPMAaMH MOBEACHHS U CIIOCOOCTBYIOT
mpolieccam caMONO3HaHUs, CAaMOPA3BUTHUS U COLIMAIA3AIIUN O0YYaIOIIUXCS.

JIM4HOCTHBIE  pe3yNabTaTbl  OTPAXKAIOT TOTOBHOCTH  OOYyYaroIIUXCS
PYKOBOJCTBOBATHCSI CHUCTEMOM TMO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAUUNA U
pacIIMpeHne ONbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpruoTHYeCKOr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOILICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIHIO, NMOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B JKM3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM
uHbopMalMiel O TMepeloBbIX JTOCTHKEHHSIX U OTKPBITHUSX MHUPOBOM U
OT€YECTBEHHON XUMHUHU, 3aUHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPONCTBE MUpPa U OOIIECTBA;

2) rpakIaHCKOTO0 BOCTIMTAHUS

NPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, y4eOHOMCCIIEeOBATEIbCKON, TBOPUYECKOW U JPYTUX
BUJIaX JIESITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JESTEIHLHOCTH
IIPY BBITIOJIHEHNUW YYEOHBIX, TO3HABATEIBHBIX 3a/a4, BHITIOJHEHUA XUMHYECKUX
AKCIIEPUMEHTOB,  CO3JaHMM  y4yeOHBIX  MPOEKTOB,  CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO ¥  B3aUMOIIOMOIIM B  TMpoIlecce OTOW  y4uyeOHOM
NEATEIbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE MOBEAEHUE U IOCTYIIKH CBOMX
TOBapUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS
MIOCJICACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XUMUYECKON peaKkIuu,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOIINE
OCHOBY JiJIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPHUPOJIbI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOJHOU CPENOM, O POJIM XMMHUHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHbIE MOTHBBI, HAIIPaBJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUI
0 XUMHUHU, HEOOXOAUMBIC [JIsi OOBSICHEHHS HAOIIONaeMbIX MPOIECCOB H
SBJICHUM, TO3HABATEIbHON, WH(OOPMAIIMOHHONW W YWUTATEIbCKOW KYIBTYpHI, B
TOM 4YHCJE HaBBIKOB CAMOCTOSTEIBHOM pabOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEpaTypod, JOCTYNMHBIMHU  TEXHUYECKUMHU  CPEIACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHUI;

WHTEpEC K OOYYCHHWIO U TO3HAHMIO, JIIOOO3HATEILHOCTh, TOTOBHOCTh H
COCOOHOCTh K  CcaMOOOpa30BaHWIO, TPOCKTHOW U  HMCCIEI0BATEIbCKOM
JeSTETLHOCTH, K OCO3HAHHOMY BBHIOOpPY HAIIPABICHHOCTU M YPOBHS OOyUYEHUS B
JaJIbHEHUIIIEM;

4) opMHupOBaHHS KYJIbTYPbI 310POBb:

OCO3HAHWE IIEHHOCTU 3>KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKM HAa 370POBBIM 00pa3 KWU3HHU, OCO3ZHAHUE MOCJIECICTBUN U
HETIPUSITUE BPEAHBIX TNPUBBIYEK (YHNOTPEOJIEHUS aJIKOTOJIs, HApPKOTHKOB,



KypeHHs), HeOOXOIMMOCTH COOIOICHUS TTPaBUII 0€30MTaCHOCTH MPH 00paIleHUU
C XMMHYECKMMU BEIIECTBAMU B OBITY U PeabHOU KU3HU;

5) Tpya10BOIrO BOCIIMTAHMS

UHTEpEC K MPAKTUYECKOMY HM3yUeHUIO npodeccuid U Tpyda pazIuyHOro
poJla, YBaXXEHUE K TPYAY U pe3yjibTaraM TPYIOBOH NEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUW MO XMUMHUH, OCO3HAHHBIN BBHIOOD
WUHAVMBUIYabHON  TPAGKTOPUHM  MPOJODKEHUS 00pa3oBaHUsl C  y4&€TOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTU K XMMHUHM, OOIIECTBEHHBIX UHTEPECOB U
NoTpeOHOCTEHN, yCHemHOW NpodheCcCHOHANBbHON NIEATeTbHOCTH U Pa3BUTHS
HEOOXO/IMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAaThCA B MPOPECCUOHATHLHOM
cpene;

6) 3KOJIOrH4eCKOro BOCTIMTAHHUSI:

AKOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBaHUS, IOHUMAaHUE [IEHHOCTH 3/J0POBOTO
u Oe3omacHOro o0Opasa >KW3HH, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
bu3HUeCcCKOMYy U MCUXUYECKOMY 370pPOBBIO, OCO3HAHUE LIEHHOCTU COONIONEHUS
npaBuil 0€30MacHOTO TMOBEJACHUS Mpu paboTe ¢ BEHIECTBaMH, a TakXkKe B
CUTYaIlUAX, YTPOKAIOIIUX 370POBBIO U KU3HU JIO/ICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4aeMble IPU U3YUYEHUU XUMUH, JIJIs
pelIeHUsT 3a/la4, CBSI3aHHBIX C OKpYXalolled MPUPOAHOU Cpemou, st
MOBBIIICHUS YPOBHS DKOJIOTHYECKOM KYIBTYpbl, OCO3HAHHUS TJI00AIbHOTO
XapaKkTepa SKOJIOTMYECKUX TMpoOieM U MyTed WX pElIeHHUs] TOCPEICTBOM
METOJIOB XMMHH, IKOJIOTHYECKOTO MBIIIICHUSI, YMEHUSI PYKOBOJICTBOBAThHCS M B
M03HABATEIHbHOM, KOMMYHUKATUBHOM U COITUATILHOM MPAKTUKE.

METAINPEAMETHBIE PE3VYJIBTATDBI

B cocraBe MerampenMeTHBIX pE3YJIbTATOB BBIICISIOT 3HAUMMBbBIC JIJIS
dbopMUpOBaHUST MUPOBO33PEHUSI OOIICHAYYHbIC TOHSATUS (3aKOH, TEOpHs,
OPUHIMI, THUIoTe3a, (aKT, CUCTEMa, MPOIECC, DKCIEPUMEHT U Jpyroe.),
KOTOpbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeAMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHUW U3 OTUX TNPEeaIMETOB  (HOPMUPOBATH
IpeCTaBlIieHne O IMEJTOCTHOM HayyHOW KapTUHE MHpaA, W YHUBEpCAJbHBIC
yueOHble JeicTBUs (TIO3HABATEbHBIC, KOMMYHUKATUBHBIC, DPETYISTHUBHBIC),
KOTOpble 00ecreynBaoT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHHUIO yUeOHOM NeITeTbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHBIE YUeOHbIE J1eiicTBUS

ba3zoBble jornyeckue 1eMcTBUA:

YMEHHSI KCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHHH
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUHN (BBIICIATH UX XapaKTePHbIE
[IPU3HAKY, YCTAHABIMBATh B3aMMOCBS3b C IPYTUMU MOHATHAMM), UCIIOIb30BATh
MOHATHS JUIsl OOBSICHEHUS OTENbHBIX (PaKTOB U SABJICHU, BHIOUPATh OCHOBAHMUS
U KpPUTEpUM JUISI KJIACCU(PUKAIUA XUMHUYECKUX BEIIECTB M XHUMHUYECKHUX
peaKkiuii, yCTaHaBINBATh MPUYUHHO-CIICJACTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUUECKUE PACCYKIEHUs (MHIYKTHUBHBIC, JIETYKTUBHBIC,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKIIIOUEHUS;

YyMEHUE TPUMEHSTh B TMPOIECCe TMO3HAHUS TOHATHS (NIPEAMETHBIC U
METaNpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh IIHPOKO TMPUMEHSIEMbIE B XHMHH MOJCIbHbBIE
MIPECTABICHUS — XUMUUCCKUH 3HAK (CHMBOJI DJIEMEHTA), XUMU4ecKas opMmysa
1 ypaBHEHHUE XMMHUYECKOW PEaKIMU — MPHU PEIICHUU Y4eOHO-TTO3HABATEIHHBIX
3ama4, C y4€TOM OTUX MOJETBHBIX TPEACTABICHUN  BBIABIATH U
XapaKTepu30BaTh  CYIIECTBEHHbIE TMPHU3HAKM HU3Y4aeMbIX OOBEKTOB  —



XUMUYECKUX BEIIECTB W  XUMUYECKUX pEaKlil, BBISBISATH OOLIUE
3aKOHOMEPHOCTH, [PUYMHHO-CIECACTBEHHbIE CBSI3M U IMPOTUBOPEUHS B
U3Yy4aeMbIX MPOLECCAX U SBJICHUSX.

Ba3oBble ucciaenoBarejbcKkye 1eMCTBHUA.

YMEHHE UCIOJIb30BaTh MOCTABIEHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXK€ B KaueCTBE OCHOBBI JJIi (POPMUPOBAHMS TUMOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

NpUOOpETeHHE OMNbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMKU U MPOBEACHUIO
YUYEHUUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIIonaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €0 pe3yibrar, (opMylIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJabTaTaM MPOBEAEHHOTO OMNbITA, UCCIEIOBAHUS, COCTABIAThH
OoTUéT O IpoJIeTIaHHON padoTe.

Pab6ora ¢ undgopmanueii:

yYMEHHUE BBIOUPATh, AHAIMU3UPOBATH U HMHTEPIPETUPOBATH HHGPOPMALIUIO
pa3NUYHBIX BUAOB U (OpPM TIPEACTABICHUS, IMOJIYYaeMYI0 U3 Pa3HBIX
VCTOYHHUKOB (HAy4HO-TIOMYJSIpHAsl JIUTEpaTypa XUMHUYECKOIO COJIEpMaHUS,
CIpaBOYHBIE TMOCOOUs, pecypchl MHTepHeTa), KPUTHUYECKH OIICHUBAThH
IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHUIO;

yYMEHHUE NMPUMEHSATh Pa3IuYHbIe METOJbI U 3aIPOCHI MPU MOUCKE U OTOOpE
UHGOPMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JIJISl BBIMOJTHEHUS
y4eOHBIX M MO3HABaTENIbHBIX 3aJ1a4 OMPEIeJIEHHOTO THIA, MPUOOPETEHUE OIbITa
B 00JaCTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYpOM AaKTHUBHOTO MCIIOJIB30BAHUS PA3TUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOATEIHHO BBIOUpATh ONTUMAIBHYIO (OPMY MpPEACTABICHHUS
uH(bOpPMAIIMK U WUTIOCTPUPOBATH pElIaeMble 3aJladd HECJIOKHBIMU CXEMaMH,
TuarpaMMaMu, IpyrumMu hopMaMu rpaduki U UX KOMOUHAIUSIMU;

YMEHHE UCIOJIb30BaTh M AaHAJIM3UPOBAThH B Tpolecce Y4eOHOU u
UCCIIEA0BATEIbCKOM JEeATeIIbHOCTH uH(bOpMaIHIO 0 BIIUSIHUH
IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SIICTBA W TpaHCIOPTa HAa COCTOSIHUE
OKpY>KaroIIEH MPUPOAHOM CPEBI.

KoMMyHHKAaTHBHBIE yHUBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUS 3a7aBaTh BONPOCHI (B XoAe auanora U (WiaM) OUCKYCCHM) IO
CYIIECTBY OOCyX)7aemMoil Tembl, (GOPMYIUPOBATh CBOM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBINIOJIHEHUS TPEIJIOKEHHOM 3a/1a4H;

YMEHUS MPEICTABIATh IMOJYYEHHBIE PE3YJAbTaThl  [O3HABATEIbHOU
NEATEIbBHOCTH B YCTHBIX M NHMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUI0
PE3YABTATOB BBHIMOTHEHUS XUMUYECKOTO DKCTIIEPUMEHTA (J1a0OpaTOPHOTO OMBITA,
nabopaTopHO paboOThl 1O HCCIEAOBAHWIO CBOMCTB BEIIECTB, Y4eOHOTO
IPOEKTA);

yMEHHUSI y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W HCCIENOBATENbCKOM  JIEATENBHOCTH TIPU  PELICHHUH
BO3ZHHKAIOIIUX MPOOJIEM Ha OCHOBE ydé€Ta OOIIMX MHTEPECOB U COITIACOBAHMS
nmo3unuii (00CyX1eHusi, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAHUHAITIS
COBMECTHBIX JEWUCTBUH, OIpEIEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM pa0bOTHI U ApyTHE).

PerynsiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOATENIbHO ONPENENsATh LENU AESITEIbHOCTH, TUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATHh U TIPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeTLHOCTh, BEIOMpATh Hanboee 3PPEeKTUBHBIE CIOCOOBI PEIICHUST YICOHBIX
Y TO3HABATEJIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTABJISITh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JACHUCTBUUA NPU BBINOJHEHUH 33aJaHUNA C YYETOM



MOJIyYEHHUS HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMIX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOIO PE3yJibTaTa 3asBJICHHON 1N, YMEHUE
UCIIOJIb30BaTh M AaHAJM3UPOBaTh KOHTEKCTHI, IMpEJjaracMble B YCJIOBUH
3aJIaHUMN.
INPEJIMETHBIE PE3YJ/IBTATBI
B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOSHUIO 00s3aTEIBLHOIO
COJIepKaHUsI, YCTAaHOBJICHHOIO JaHHOMW (denepanbHOl pabodeil Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIC OOYUYaIOIIUMUCS HAaydHbIE 3HAHUSI, YMEHUS U CIIOCOOBI
nercTBuil, crenudpuyecKue 1 MNPEIMETHOM o007acTh «XHUMHS», BHUJIBI
JNEATEIBHOCTH TI0 TOJYYECHHI0O HOBOTO 3HAHUS, €ro HWHTEPHpETalNH,
npeoOpa3oBaHUIO ¥ MPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyAITUsX.
K xonmy oOyuenuss B 8 kJjiacce IpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHMI:
® PACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHATHH: aToOM, MOJIEKYIa,
XAMUYECKUU BJIEMEHT, ITPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCHUTEIIbHAS aTOMHAsI
Y MOJIEKYJISIPHAsI Macca, KOJIM4€CTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi JOJII XMMHUYECKOTO 3JIEMEHTAa B COCIUHECHHUH, MOJISPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, AJICKTPOOTPHUIIATEIHLHOCTD,
CTEIICHb OKHCJICHHUS, XMMUYECKasl peakius, KilacCu(puKaus peaxIiuii:
pEaKkMi COCAUHEHUS, PEAKIUU PA3JIOKECHUS, PEAKIHUU 3aMEIICHUS,
peakiuy oOMeHa, 9K30- U DJHIAOTCPMUUYECKHUE PEaKIuH, TEIUIOBOM
addexT peakumu, SIPO aToma, AICKTPOHHBIM CIOM aTroma, aTOMHAas
opOuTallb, paliyC aToMa, XUMHUUYECKasl CBS3b, MOJISIPHAS U HETOJSIpHas
KOBAJICHTHAs CBSI3b, WOHHAs CBSA3b, WOH, KaTMOH, AHWUOH, PacTBOP,
MaccoBasi J10J1s BelllecTBa (TIPOLICHTHAs KOHIIEHTPAIHsI) B pacTBOPE;
® IUUTKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATHM U
MIPUMEHSATh 3TH IMOHATHS MPU ONMUCAHUU BEUIECTB U UX MPEBPALICHHM;
®ICIIOJIb30BaTh XUMHUUYECKYI0 CHMBOJIMKY JUISI COCTaBJeHHUs (popMy
BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIIUN;
® OTIPEICIIATh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTEIICHh  OKHCJICHUS JJIEMEHTOB B  OHHApPHBIX  COCIUHCHHSIX,
MIPUHA/JIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCYy COCAMHEHUM 1O
dbopmynam, BHJI XHMHYCCKON CBsI3M (KOBaJICHTHass W HMOHHAs) B
HEOPTraHWYECKUX COCIMHCHUSAX;
epackpbiBaTh cMbICa llepumommueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATH NMOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XAMUYECKUX 3JIEMEHTOB OT MX IMOJIOXKEHUs B [lepuoguueckon cucreme,
3aKOHOB COXPaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUsI, 3aKOHa ABOTaJIpo;
®ONHUCHIBATh M XapakTepH30BaTh TaOnmuuHyro (opmy Ilepuomnueckoit
CUCTEMbl XUMHYECKHX DJIEMECHTOB: pa3jd4arh IIOHATHS «TJIaBHas
noarpynmna (A-rpynma)» u «nobounas noarpymnma (b-rpymma)y», mansie
1 OOJBIINE TEPUOJIBI, COOTHOCUTH 0003HAUCHHMS, KOTOPhIE UMEIOTCS B
tabmune «llepuonuueckas cucrema XuMmudeckux smemenToB JI. .
MengeneeBa» C YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS AaTOMOB
XUMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsaa  sAapa, oOIiee dYucio
AJICKTPOHOB U PaCIpEICICHUE UX T10 AIEKTPOHHBIM CJIOSIM);
® KJIACCU(UIIMPOBATh XUMHUYCCKHE DJIEMEHTBI, HCOPraHUYSCKUE BEIIECTBA,
XUMUYECKHUE peakiuu (10 YUCITy M COCTaBy YYacCTBYIOIIMX B PEaKIuu
BEIIIECTB, M0 TEIUIOBOMY 3D PeKTy);



® XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XMMUYECKHE CBOWCTBAa BEUIECTB
pa3IMYHBIX  KJIAcCOB,  MOJATBEpXkAas  ONUCAaHWE  I[pUMEpamMu
MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

® IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHMSI XUMHYECKUX IMPEBpaIICHUI B
Pa3IUYHBIX YCIOBUSAX;

® BBIUKCIIATh OTHOCUTENIBHYIO MOJEKYISIPHYI0O M MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XUMHYECKOro »3JeMeHTa 1o ¢dopMyle
COCIMHEHUS, MAacCCOBYIO JIOJII0 BEIECTBA B pPACTBOpPE, MPOBOJIUTH
pPacu€Thl O YPABHEHUIO XUMUYECKOM peakIuu;

® IPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIUTEIBHON ESITEIbHOCTUA — aHAIU3
U CHHTE3, CpaBHEHUE, 0000IIEeHNEe, CUCTEMATU3AIINIO, KIaCCU(PUKALIUIO,
BBISIBJICHUE TIPUUYMHHO-CJIEICTBEHHBIX CBSI3€W — JJIA U3YUYCHUSI CBOMCTB
BEIIECTB M XUMHUYECKHX PpEaKIUW, €CTECTBEHHO-HAYYHBIE METObI
NO3HAHUS — HaONIOIEHUEe, U3MEpPEHUEe, MOJICTMPOBAHKE, YKCIIEPUMEHT
(peasibHbIN U MBICIICHHBIN);

eClIe/IOBaTh  MpaBWIaM  TOJb30BAHUSA  XUMUYECKOM  moCyaoll
nabopaTopHbIM OOOpYIOBAaHUEM, a TaKXe IMpaBUiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH I10 BBIMOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHUIO
ra3oo00pa3HbIX BeEIIECTB (BOIOpOAA W KHUCIOPOA), MPUTOTOBICHUIO
pacTBOPOB €  OIPENCIIEHHOM MAacCOBOM JIOJEH  PacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOAUTH XUMHUYECKUE DKCIIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M  KHCIOT C  IOMOIIBIO
UHIUKATOPOB (JIakMyc, (heHON(pTaIenH, METUJIOPAHXK U APYTHUE).

K xoHiy oOyueHus B 9 KJjacce NpeAMETHbIE pe3yJbTarbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS] YMEHUM:

®PACKPHIBATH CMBICI OCHOBHBIX XHUMHYECKUX TOHATHIA: XUMUYECKHM
AJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTWOH, aHHUOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIHLHOCTD, CTEMEHb
OKHCJICHUSI, XUMHUYECKas peakius, XUMHUYEeCKas CBs3b, TEIJIOBOU
b GdeKT peakiuu, MOJb, MOJSPHBIA O00BEM, PACTBOP, DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AIICKTPOJIUTHUECKAST TUCCOIMAIINS, PEAKIIMM MOHHOTO
oOMeHa, KaTaju3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMbIE U
HeoOpaTHMbIe PEAKIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIINHU,
OKHUCJIUTENIb, BOCCTAaHOBHUTENIb, OKHCIIEHHE U BOCCTaHOBIICHHUE,
ajoTponus, aMpOTEPHOCTh, XUMUYECKAsl CBsI3b (KOBAJICHTHAS, HIOHHAS,
METaJUIMYeCKas), KpUCTAUIMYECKas pemérka, KOPpO3Us METaJUIOB,
CIUTaBBI, CKOPOCTh XHUMHYECKOW pEeaKIuu, MpeNebHO JOIMyCTUMas
xkoHneHntpanus [1JIK BemecTna;

® WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX TOHATUNA H
MIPUMEHSTH ATU TIOHSITHS TIPU OMTUCAHUU BEIIECTB U UX MPEBPAIECHU;

®ICTIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJii COCTaBICHHS (popmyin
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLINM;

® OTIPE/ICIISITh BAJIGHTHOCTh U CTETICHh OKUCIIEHUS XUMHYECKUX JIEMEHTOB
B COCAMHEHUSX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTH BEIIECTB K
OTIpENICIEHHOMY KJIACCy COSAMHEHUH Mo (opMysiaMm, BHJ XUMHYECKOU
CBs3M (KOBaJIGHTHAas, WOHHAs, METATUYECKas) B HEOPTaHWYECKHUX
COCIMHEHUSIX, 3apsA]l MOHA TI0O XUMUYECKON opMyrie, XapaKTep Cpelibl B
BOJTHBIX pacTBopax HEOPTraHUYECKHUX COCIMHEHU, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;



epackpbiBaTh cMbIca Ilepuogmueckoro 3axkona JI. U. MenpaeneeBa wu
JEMOHCTPUPOBATh €r0 IMOHUMAaHUE: OINHCHIBaTh M XapaKTEpHU30BaTh
Tabnuunyto popmy Ileprogudeckoil CUCTEMBbI XUMHUYECKUX JIEMEHTOB:
paznuyarh MOHATUS «IJaBHas moArpynmna (A-rpynmna)» U «mnododyHas
noarpynna (b-rpynma)», maneie ¥ OonblliMe MEPUOIbl, COOTHOCUTH
0003HAYeHMs, KOTOpbIE MMEIOTCS B TMEPUOAUYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOEHUS aTOMOB  XHMHUYECKHUX
AIIEMEHTOB (COCTaB W 3apsj sAapa, oOIlee YHCIO DJJIEKTPOHOB U
pacmpelieieHue UX MO JJICKTPOHHBIM CJOSM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB JIEMEHTOB U UX COCJAMHEHUM B
npenenax MajblX MEPUOJOB U IIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

e Kjaccu(UIIMPOBATh XUMHUECKUE AIIEMEHTHI, HEOPraHMYECKUE BEIEeCTBa,
XUMHUYECKHUE peakiuu (10 YHUCITy M COCTaBy YYacTBYIOIIMX B peakluu
BEIIECTB, M0 TEIUIOBOMY 3(PQEKTY, 10 N3MEHEHHUIO CTEIIeHEeH OKUCIICHUS
XUMHUYECKUX DIIEMEHTOB);

® XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CIEHUPUUIECKUE XUMUYECKHUE
CBOMCTBa MPOCTBIX M CIOXKHBIX BEIECTB, MOJTBEPXkAasi OMUCAHUE
IpUMEPaMHU MOJICKYISIPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIHMX
XUMUYECKUX PEaKInii;

®COCTaBJIATh YPABHEHUS DJEKTPOJIMTUYECKOM JAUCCOLMAIMU  KHUCIOT,
miesioued M CoJei, TOJHbIE W COKpAIIEHHbIE YPaBHEHHUS peaKlui
MOHHOTO  OOMEHa, YpaBHEHUS  peaKIui,  MOATBEPKIAOIINX
CYIIIECTBOBAHME TC€HETHUYECKOW CBSI3M MEX]Y BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

®PACKPBIBATh CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OanaHca 3TUX PeaKIui;

® IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTU TPOTEKAHHSI XUMHUUYECKUX MPEBPAIICHUN B Pa3IWYHBIX
YCIIOBUSX;

® BHIUKCIIATh OTHOCUTENIBHYIO MOJCKYJISIPHYI0 M MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XWMHYECKOTO »JJieMeHTa 10 Gdopmyrie
COCIMHEHUS, MAaCCOBYIO JIOJII0 BEIECTBA B pPACTBOpPE, MPOBOIUTH
pacd€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

ecoONIONaTh  MpaBWIa  TOJIL30BAHUS ~ XUMHYECKOW  TIOCYIOM |
nabopaTopHbIM 00OpYIOBaHMEM, a TakKe TmpaBuia OOpalieHus: c
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMH IO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOTO Ta3a);

®IIPOBOINTH  PEAKIUU, TOJATBEPKIAIONIMNE  KAYEeCTBEHHBIA  COCTaB
pPa3NUYHBIX BEHIECTB: pACMO3HABATh OMNBITHBIM MYTEM  XJIOPUI-,
Opomua-, womua-, KapOonar-, docdar-, cuauKar-, cyiabdar-,
TUAPOKCU-MOHBI, KAaTHOHBI aMMOHHS W HMOHBI W3YYCHHBIX METAJIJIOB,
MPUCYTCTBYIOIIHE B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

® IPUMEHSTH OCHOBHBIE OTIEPAIIUHA MBICTUTEIHHON EITEILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOINCHHE, CHCTEMAaTH3allhi0, BBISIBICHUC
MPUYMHHO-CJICICTBEHHBIX CBSA3CH — JJII M3y4YEHHUs CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHBbIC METOJbI TO3HAHUS —
HaOIIONICHUE, U3MEPEHUE, MOACIIUPOBAHUE, SKCTICPUMEHT (peanbHBIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne i/
HanmenoBaHue pa3esioB U TeM NPOTrPaMMBbl

KouimuecTBo yacos
JJieKTpOHHbIe (Hu(poBbIe) 00pa3oBaTebHbIE PeCypPChl

Bcero
Kontpoabnbie padoTsl

IIpakTnyeckue padorsl

Pasgea 1. [lepBoHayaibHbIe XMMHYCCKHE TOHATHS

11
XuMusi — BaxkHast 00JIaCTh €CTECTBO3HAHUS M ITPAKTUYECKOM NESATETLHOCTH YelloBeKa
5
2

bubmuoreka L1OK https://m.edsoo.ru/7f41837¢c
1.2
BemecTBa 1 XUMHUYECKHE peaKINH



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

bubmoteka I{OK https://m.edsoo.ru/7f41837¢c
Hroro no paszueny

20

Pasnen 2. BaxkHeililiue npeacTaBuTe1d HEOPraHM4eCKNX BeleCTB
2.1

Bosznyx. Kucnopon. Ilonsitue 06 okcumax

6
bubmuoreka [1OK https://m.edsoo.ru/7f41837¢c
2.2
Bonopon.Ilonsitre o kucnorax v cosx
8
1
bubmuoreka [1OK https://m.edsoo.ru/7f41837¢c
2.3
Bona. PactBopsl. [TorsiTHe 06 0OCHOBaHMSIX
5
1
1

bubmuoreka [1OK https://m.edsoo.ru/7f41837¢c
2.4

OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX COE€IUHEHUI

11


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

bu6mmoreka IIOK https://m.edsoo.ru/7f41837¢c
Hroro no pazneny

30

Paznen 3. [lepuonunyeckuii 3akon u [lepuognueckas cucrema xummnueckux aemMenToB Jl. . MenjaesneeBa. CTpoenne aToMoB.
Xumuueckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUMN

3.1
[Tepuoanueckuii 3akoH u [leproanueckas cuctema xumudeckux anemenToB [l. V1. Menneneesa. CTpoenue aroma
7
bubnuorexa [1OK https://m.edsoo.ru/7f41837c
3.2
Xumuueckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINU
8
1
bubnuorexa L1OK https://m.edsoo.ru/7f41837c
Hroro no pazneny
15

bubmuorexa [1OK https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems


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

bubmoteka IIOK https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

6]


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

9 KJIACC

n/n

HanmenoBanue
pa3aenoB U TeM
MPOrpamMmmbl

Koan4yecTBo yacoB




Bcero

KonTpoiabHbie
padoTbI

IIpakTH4eckue
padoTbI

Paznea 1.
BemecrBo n
XHUMHYECKHue




peakuuu

[ToBTOpeHnue u

11 yriyOneHre 3HaHUH 5 bubnuoreka [IOK
' OCHOBHEBIX pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa [JOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKHX PCAKITUI
DIEKTPOIIUTUYSCKAS
13 JHCCOLHAIS. 3 bubmuoreka [IOK
' XUMHUYECKHE PEaKIMU B https://m.edso0o.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paznen 2.
HeMmeTanuasl 1 ux
CcOoeTMHEHUA
OO0mas xapaKTepuCTHKa
P P bubmoreka [IOK
2.1 XAMHYECKHUX JIEMCHTOB 4
https://m.edsoo.ru/7f41a636
VIIA-rpynmst. ['anorenst
OO61mas xapakTepucTuKa
59 XHUMHYECKHUX DJIIEMEHTOB 6 but6moreka [IOK
' VIA-rpynmsr. Cepa u eé https://m.edso0.ru/7f41a636
COCTMHCHUS
53 OO0m1as xapakTepucTruKa . bubmuoreka [IOK

XUMHUYCCKHX 3JICMCHTOB

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

VA-rpynnsl. A30T,
dbocdop u ux coeTuHEHUS

OO01as xapakTepucTuKa
XUMHUYCCKUX JJICMCHTOB

bubaunoreka [IOK
2.4 IVA- .
rp}:HHH yraepon n 8 https://m.edsoo.ru/7f41a636
KPEMHUI U UX
COEIUHEHUS
Hroro no pazneny 25
Paznea 3.
MeTaJiibl 1 UX
coeIMHEHUS
31 OO6mue cBoiicTBa 4 bubmuorexa [{OK
' METAJIOB https://m.edso0o.ru/7f41a636
3.9 Baxueiime Metamisl 1 16 bub6moreka [IOK
' WX COeIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus
U OKpY:Kaas
cpena
41 BemecrBa u marepuaisl B 3 bubmoreka [IOK
' ’KM3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
bubmnoreka
PesepBHOE Bpemst 3

I[HOK



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

https://m.edso
0.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

68



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

HOYPOYHOE INTAHUPOBAHUE

8 KJIACC

Ne i/

Tema ypoka

KoauuecrBo
4acoB

Hdara usy4enus




Bcero

KonTpoa
bHbIE
padoTbI

IIpakTH4eckue
padoTbI

[Tpenmer xumum.
Poie xumuu B

bu6moreka [IOK
https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c

JKA3HU 4EJIOBEKA.
Tema u BelecTBa

Ilousarue o
METOHaxX MO3HAHUS
B XUMUH

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d227e

[IpakTnyeckas
paborta Ne 1
«IIpaBuna paboTsI
B J1a00paTopuu U
HPUEMBI
oOparieHus ¢
71a00paTOPHBIM
o0opynoBaHHuEM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

YucTele BelecTBa
u cmecd. CriocoObl
pazaeneHus
cMmeceit

bubmoreka [IOK
https://m.edsoo.ru/ff0d26ca

[TpakTnueckas
pabota Ne 2
«Pa3nenenue
cMeceil (Ha
MpUMeEpPe OUUCTKHU
ITOBapEHHOU
COJIN)»

bu6moreka [IOK
https://m.edsoo.ru/ff0d28c8

ATOMEBI 1
MOJIEKYIbI

bu6moreka [IOK
https://m.edsoo.ru/ff0d2a6¢



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

XUMHYECKHUE
SJIEMEHTHI. 3HAKHU

7 (cumBotEY) bubmorexa [JOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKUX
3JIEMEHTOB
IIpocteie n
8 CLOKHLLE bu6moreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c
BELIECTBA
ATtOMHO-
9 MOEKVILIDHOE bu6moreka [IOK
Yp https://m.edsoo0.ru/ff0d2d50
yueHue
3akoH
IIOCTOSIHCTBA
COCTaBa BEIECTB.
XuMH4eckas
10 dopmyma bubmuotexa [IOK
pMya. https://m.edsoo.ru/ff0d2eae
BanentHocTh
aTOMOB
XUMHYECKUX
DJIEMEHTOB
OtHOCUTENBHAS
aToOMHag Macca.
11 OTtHocHUTENILHAA bubmorexa [OK
https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAS
Macca
12 MaccoBas g0as bu6mmoreka [IOK

XUMHUYECKOT'O

https://m.edsoo.ru/ff0d350¢



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

OJICMCHTA B
COCAMHCHNU

13

KomxnuecTtBO
BemiecTsa. Moiib.
Monsipnas macca

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

14

dusznueckue u
XUMHYECKHUE
SIBIICHUSL.
XuMudeckas
peaxkuus

bubaunoreka [IOK
https://m.edsoo.ru/ff0d37fa

15

IIpu3Haku u
YCIIOBHS
IIPOTEKAHMS
XUMHYECKUX
peakuun

bubmmoreka [IOK
https://m.edsoo.ru/ff0d3al6

16

3aKOH COXpaHEHUs
MacChlI BEIIIECTB.
XuUMHU4ecKnue
YpaBHEHUS

bub6moreka [IOK
https://m.edsoo.ru/ff0d3b88

17

Brerancnenns
KOJIMYECTBA,
MaccChl BellleCTBa
10 YPaBHEHUSIM
XUMHYECKUX
peakuui

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

18

Knaccugukarus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34



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

XUMHYECKUX
peakuui
(coemuHeHwsl,
pa3IoKEeHHUS,
3aMeIleHHS,
oOMeHa)

19

M. B. JIomoHOCOB
— YYEHBIi-
SHIMKJIOIICIHCT.
O06o0061IEHNE U
CHCTEeMaTu3aIus
3HAHHUHI

bubauoreka [IOK
https://m.edsoo.ru/ff0d40c4

20

KonTtponbHas
pabora Nel 1o
teme «BemecTBa u
XUMUYECKUE
peakuum»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

21

Bo3nyx — cmech
razos. CocraB
BO3/TyXa.
Kucnopon —
SJIEMEHT U
poCTOe
BemiecTBo. O30H

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

22

duznueckue n
XUMHUYECKUE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

KHCIIOpOJa
(peakiuu
OKHCJIEHHS,
ropeHue).
ITonsitre 00
OKCHJIax

23

Cnioco0b1
MONTyYeHUS
KHCIIOpOJa B
naboparopuu u
MIPOMBIIIUICHHOCTH
. IlpumeHenne
KHCIIOpo/ia

bubaunoreka [IOK
https://m.edsoo.ru/ff0d497a

24

TenunoBoit a3 dexr
XAMHYECKON
PEaKIiu, TOHSATHE
0
TEPMOXHUMHYECKOM
YpaBHEHHH, 3K30-
U
HHJIOTEPMUYECKHX
peaKImsx

bub6moreka [IOK
https://m.edsoo.ru/ff0d4790

25

TornuBo (He(Ts,
yrojb U METaH).
3arpsizHeHUE
BO3/yXa, CIOCOOBI
ero

bu6moreka [IOK
https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

IIPEIOTBPAIICHUS

[IpakTuueckas
pabora Ne 3 o
teme «Ilomyuenue

2% 1 coGupaHHe bubaunoreka I[IOK
https://m.edsoo.ru/ff0d4ae2

KHUCJI0pO/a,
U3Y4EHHUE €ro
CBOMCTB»
Bonopon —
AJIIEMEHT U

97 POCTOC bubnuoreka [{OK
BEIIECTBO. https://m.edsoo.ru/ff0d4dd0
HaxoxxaeHue B
pupoae
dusnyeckue u
XUMHYECKHE

98 CBOMCTBA bubmunoreka [IOK
BOZOpOZA. https://m.edsoo.ru/ff0d4dd0
IIpumeHeHne
BOIOpOZIA

29 [TonsTHe 0 bu6moreka [IOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/ff0d50d2
CniocoObI

30 MOJTyYEHUS bubnuoreka [JOK
BOZOPOIA B https://m.edsoo.ru/ff0d4dd0

naboparopuu



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

IIpakTnueckas
pabora Ne 4 o
teme «llomydyenue
U coObupanue
BOJIOPO/IA,
U3yUYEHHUE €ro
CBOWCTB»

bubaunoreka I[IOK
https://m.edsoo.ru/ff0d4f42

32

MossipHbIi 00bEM
ra3osB. 3aKOH
ABorazipo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

33

Brraucnenus
00BEMa,
KOJIMYECTBA
BEIIIECTBA ra3a 1Mo
€ro U3BECTHOMY
KOJIMYECTBY
BEIIECTBA TN
00BEMY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

34

Brerancnenus
00BEMOB Ta30B 110
YpaBHEHHUIO
peakIuu Ha
OCHOBE 3aKOHa
00BEMHBIX
OTHOIIIEHHUH Tra30B

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

35

duznueckue n
XUMHUYECKUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

CBOMCTBA BOJbI

36

CocraB
OCHOBAaHHIM.
ITousarue 06
WHKATOPax

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

37

Bona kxak
pacTBOPUTEID.
Hacrpimennsie n
HEHAaCBIIICHHBIC
pacTBOPBL.
Maccosas nois
BEIIECTBA B
pactBope

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

38

IIpakTnueckas
pabora Ne 5 o
TEME
«Ipurorosienue
pPacTBOPOB €
ONpeneIEHHON
MacCOBOM J10JIeH
pacTBOPEHHOTO
BELIECTBA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

39

KonTponbsHas
pabota Ne2 mo
teme «Kucmopoz.
Bonopoa. Boxa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d6342

40

OKcHuIBI: COCTaB,

bu6moreka [IOK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

KJIacCH(UKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tonyuenue u

XUMHUYECKUE
CBOMCTBa
41 KHCJIOTHBIX Bubmzorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OCHOBHBIX H
aMdoTepHBIX
OKCHJIOB
OcHoBaHU4.
4 COCTaB, bubmmoreka [IOK
KJaccuukanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tonyuenue n
43 XUMHYECKHE bubmoreka [IOK
CBOMCTBa https://m.edsoo.ru/ff0d67ca
OCHOBaHUU
Kwucmortsl: cocTas,
44 KJIaccu(uKaus bubmmorexka LIOK
s https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
[Tonyuenue n
45 CUMIHECKILE bu6mmoreka [IOK
. https://m.edsoo.ru/ff0dfee2
CBOMCTBA KHCIIOT
Comu (cpegnue):
(cpeanne) Bu6nmoreka [OK
46 HOMEHKJIaTypa,

CIOCOOBI

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



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

MOJIy4EHHUS],
XUMHUYECKHE
CBOICTBa

47

[IpakTnueckas
pabora Ne 6.
Pemenne
SKCIIEPUMEHTAIbH
BIX 3aJ1a4 110 TEME
«OCHOBHBIE
KJ1aCChI
HEOPTraHUYECKHUX
COCIUHCHHI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

48

I'eneTnueckas
CBSI3b MEXKIY
KJaccaMu
HEOPraHUYECKUX
COCIUHCHHI

bu6mmoreka [IOK
https://m.edso0.ru/00ad9a50

49

O06o061IEHNE U
cucreMarn3anus
3HAHUH

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

50

KontposnpHas
pabora Ne3 1o
teMe "OCHOBHBIE
KJIaCChl
HEOPraHUYECKUX
coenquHeHni"

bu6moreka [IOK
https://m.edsoo0.ru/00ad9ela

51

IlepBbie MONBITKU

bu6moreka [IOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

KJIaCCU(pUKAITUU
XAMHYECKUX
2JIEMEHTOB.
ITonsarue o
TpyIIax CXOIHbIX
3JIEMEHTOB

https://m.edsoo.ru/00ad9ffa

52

[Tepuonnyeckuii
3aKOH U
[Tepnonnueckas
cucTeMa
XUMHYECKUX
anemenToB /. 1.
MenpaeneeBa

bubaunoreka [IOK
https://m.edsoo.ru/00ada52c

53

Ilepuonsi,

TPYIIIBI,
MOATPYIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c¢

54

CrpoeHue aToMOB.

CocTtaB aTOMHBIX
sanep. N3otomsl

bu6mmoreka [IOK
https://m.edso0.ru/00ada342

55

Crpoenue
AIIEKTPOHHBIX
000J10ueK aTOMOB
2JIEMEHTOB
ITepuognyeckoi
cucremsl J[. U.
MeHneneesa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

56

XapakTeprucThka

bu6moreka [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XHMHYECKOTO
3JICMEHTA IO €TO
MOJIOKEHHUIO B
[Tepuognyeckoi
cucteme /1. 1.
Meunneneesa

https://m.edsoo.ru/00ada824

3HaueHne
[Tepuoguyeckoro
3aKOHA IS
pa3BUTHUS HAYKU U

bubauoreka [IOK

57
npaktuku. /. 1. https://m.edsoo.ru/00ada96e
MenpaeneeB —
Y4€HBIN, IEAAror u
TpaXKTaHUH
DNeKTpooTpHUIIaTE
58 JBHOCTH aTOMOB bubmunoreka [IOK
XHUMHYICECKHX https://m.edso0.ru/00adaab8
JJICMEHTOB
59 Honnas bu6mmoreka [IOK
XUMHYECKAS CBSI3b https://m.edsoo.ru/00adac34
KopanenrHas
60 — bubaunoreka [IOK
P https://m.edsoo.ru/00adaab8
XAMHYECKasl CBA3h
KoBanenrHas
bu6mmoreka [IOK
61 HENOJsIpHAs

XUMHUYCCKas CBA3b

https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

Creneun

bubaunoreka I[IOK

2

6 OKMCJICHUS https://m.edsoo.ru/00adae28
OKHCIMTENILHO-

63 BOCCTAHOBUTEIBH Bubmorexa LIOK

https://m.edsoo.ru/00adb076
bI€ pEaKIUU
OkucnuTenu u bubaunoreka [IOK

64
BOCCTaHOBHUTEIHN https://m.edsoo.ru/00adb076
KonTtponbHas
pabora Ned o

65 teMe «CTpoeHue bubmuotexa [IOK
aroma. https://m.edsoo.ru/00adb486
XuMHueckas
CBA3bY»

PesepBHBIi1 ypOK.

66 0O00011eHNEe U bu6mmoreka [IOK
cUCTEeMaTH3aIus https://m.edsoo.ru/00adb33c
3HAHUN
PesepBHBIi1 ypOK.

67 0O00011eHue u bu6mmoreka [IOK
cUCTeMaTHU3aIus https://m.edsoo.ru/00ad9cbh2
3HAHUHI
Pe3epBHBIN ypOK.

68 0O00011eHne n bu6moreka [IOK
cUCTeMaTHU3aIus https://m.edsoo.ru/ff0d61c6
3HAHUHI

OBIIEE 68



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

KOJIMYECTBO
YACOB I1IO
I[TPOT'PAMME




9 KJIACC

Ne i/

Tema ypoka

Koan4yecTBo yacos

Hdara uzy4enus




Bcero

Kontp
0JIbHBI
e
pador

bl

IIpakTH4eckue
padoThI

ITepnonuuec
KM 3aKOH.

bu6mmoreka IJOK
https://m.edsoo.ru/00adb59e



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

Ilepuonuuec
Kas CucTemMa
XUMHYECKHX
JJIEMEHTOB

1L 1.

Meunneneesa

3aKOHOMEpPH
OCTH B
U3MEHEHUU
CBONCTB
XUMHYECKHUX
AJIEMEHTOB
IIEPBBIX TPEX
NepUOIOB

bubmuoreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccuduka
ous "
HOMEHKJIATy
pa
HEopraHuyec
KHX BEIIECTB

bubmmoteka IIOK
https://m.edsoo.ru/00adb7e2

Bune:
XUMHYECKON
CBSI3U U
THITBI
KpUCTAJUINY
€CKHUX
peLETOK

butmoreka IIOK
https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

KontponbHa
s pabota Nel
1o TeMe
«IToBTOpEHU
eun
yrryosieHue
3HaHUHI
OCHOBHBIX
pasznenon
Kypca 8
KJ1acca

Knaccuguka
s
XUMHYECKHUX
peaxkuuii o
pa3IMYHbIM
IpU3HaKam

bubmmoteka IHOK
https://m.edsoo.ru/00adbch0

ITonsTHe o
CKOpOCTH
XUMHYECKOU
peaKkiuu.
ITonsTue o
TOMOTE€HHBIX
51
TeTEPOTCHHBI
X PEaKIusIX

bu6nmoreka IJOK
https://m.edsoo.ru/00adbe9a

IHousarue o

bubmunoteka IIOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

XHMHYECKOM
PaBHOBECHH.
DaKTOpHI,
BIIMSIOIIHIE
Ha CKOPOCTh
XHUMHYECKON
peakiuu u
IOJIOXKCHUE
XHUMUYECKOT
0
paBHOBECHS

https://m.edsoo.ru/00adc28c

OKuciIuTeb
HO-
BOCCTAaHOBUT
eJIbHBIE
peaxkuuu

bubmmoteka IIOK
https://m.edsoo.ru/00adcade

10

Teopus
AIIEKTPOITUTH
YyeCcKoM
JIMCCOIAIN
n. CuibHbIE
U cl1a0ble
AIEKTPOIIUT
Bl

bubmmoteka IHIOK
https://m.edso0.ru/00adcd68

11

HNounrie
ypaBHEHUS
peakuuii

bu6mmoreka IJOK
https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

12

XuMHYeCKHe
CBOMCTBa
KHCJIOT U
OCHOBaHHI B
CBETE
MIPEJCTaBIICH
Hii 00
AIIEKTPOIUTH
YECKOit
JHCCOIHAI
u

bubmnoreka [IOK
https://m.edsoo.ru/00add5d8

13

XuMHYecKne
CBOMCTBa
coJIcii B
CBETE
IIPEACTaBIICH
uii 00
AIEKTPOJIUTH
YyeCcKoM
JMCCOITHAITH
51

bubmmoteka IIOK
https://m.edsoo.ru/00add8b2

14

Ilousarue o
TUJIPOJIN3E
conelt

bu6mmoreka IIOK
https://m.edso0.ru/00add9d4

15

O060061IEHNE
u
CHCTEMATHU3a

bu6mmoreka IJOK
https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

U 3HAHUU

16

IIpakTyeck
ast pabora Ne
1. «Pemenue
AKCIIEPUMEH
TaJbHBIX
3a1au»

bubmnoreka [IOK
https://m.edsoo.ru/00addbfa

17

KonTponpHa
s pabota Ne2
1o TeMe
«OnexTpoau
THYECKast
Jucconuanu
a.
XUMHYECKHE
peakiuu B
pacTBopax»

bubaunorexa IIOK
https://m.edsoo.ru/00addecO

18

Oomuras
XapaKkTEepUcCT
nKa
raJOTeHOB.
XuMHudeckne
CBOMCTBA Ha
IpuMepe
XJIopa

bubmoreka [IOK
https://m.edsoo.ru/00addfe2

19

XJ10poBOZIOP
on. Consinast

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



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

KHCJIOTA,
XHUMUYCCKHUE
CBOICTBA,
MOJIyYCHHE,
MIPUMEHEHUE

20

IIpakTrnueck
ast pabora Ne
2 no Teme
«lTonyuenne
COJISTHOM
KHUCJIOTBI,
U3y4yeHue eé
CBOMCTB»

bubmuoreka [IOK
https://m.edsoo.ru/00ade348

21

Breraucnenus
1o
YpaBHEHUSIM
XUMHYECKUX
peaxkuui,
€CJI OAWH
u3
peareHToB
J1aH B
H30BITKE

bubmmoteka IHOK
https://m.edsoo.ru/00ade488

22

Oomuras
XapaKTePUCT
uKa
JJIEMEHTOB

bu6mmoreka IJOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

VIA-rpynmnbl

23

AJnoTponH
13
Moaudukanu
U CEpBI.
Haxoxnenue
cephl U €€
COEeINHEHUN
B IIPUPOJIE.
XUMHYECKHE
CBOMCTBa
cephl

bubaunorexa IIOK
https://m.edsoo.ru/00ade64a

24

CepoBonopo
1, CTPOEHUE,
¢uznueckue
u
XUMUYECKUE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

25

Oxcupl
CEpHI.
Cepnas
KHCJIOTA,
¢duznueckue
u
XUMHUYECKUE
CBOICTBA,
MIPUMEHEHUE

butmoreka IIOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

26

XuMHYeCKHe
peakiuu,
JIeKaIIye B
OCHOBE
MIPOMBIIILICH
HOTO
crocoba
MOJIYYCHHS
CepHOU
KUCJIOTEL.
XuMHudeckoe
3arpsA3HEeHUE
OKpYXarolie
U cpensl
COCIMHCHUS
MU CEpPBI

bubmuoreka [IOK
https://m.edsoo.ru/00adec8a

27

Brraucnenue
MacCcOBOM
JIOJTH BBIXOJa
MPOJIYKTA
peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

28

Ob6mas
XapaKTepPUCT
nKa
JJIEMEHTOB
VA-rpynisl.
A3or,

bu6mmoreka IIOK
https://m.edsoo.ru/00adeeab



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

pacmpocTpaH
€HUE B
pUpoje,
buznveckue
u
XUMHYECKHUE
CBOICTBA

29

AMMHak, ero
buznvecKkue
u
XUMHYECKHUE
CBOICTBA,
MOJIYYCHHE U
MIPUMCHEHUE

bubmuoreka [IOK
https://m.edsoo.ru/00adf004

30

IIpakTrnueck
ast pabota Ne
3 mo Teme
«ITomyuenne
aMMHaKa,
U3Yy4ECHHUE
ero
CBOWCTB»

bubmmoteka IHOK
https://m.edso00.ru/00adf180

31

A3zoTHas
KHCJIOTa, &
dusnueckue
51
XAMHYECKHE

butmoreka IIOK
https://m.edso0.ru/00adf306



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

CBOMCTBA

32

Hcnonp3oBa
HHE
HUTPATOB U
colieit
aMMOHUS B
KauecTBe
MUHEpaIbHbI
X
yAOOpEHUH.
XuMHudeckoe
3arpsi3HEHUE
OKpYXaroIe
1 cpensl
COETUHEHMUS
MH a30Ta

bubaunorexa IIOK
https://m.edsoo.ru/00adf518

33

docdop.
Oxkcup
dochopa
V)u
dochopnas
KHCIIOTA,
buznyeckue
u
XUMHAYECKHE
CBOMCTBA,
MOJTy4YeHUE

bu6mmoreka [IOK
https://m.edso0.ru/00adf68a



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

34

Hcnons3oBa
HUE
docdaros B
KauecTBe
MUHEPATbHBI
X
yaoOpeHui.
3arpsisHeHUE
IIPUPOAHON
cpenabl
docharamu

bubmnoreka [IOK
https://m.edsoo.ru/00adfc20

35

VYoepon,
pacnpocTpaH
€HuE B
IPUPOJE,
¢dusnueckue
u
XUMHUYECKHE
CBONCTBA

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

36

Oxcunpl
yriiepoaa, ux
¢duznueckue
51
XAMHYECKHE
CBOICTBA.
JKoJoru4uec
KHe

bu6mmoreka IIOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

po0IeMBl,
CBA3aHHBIC C
OKCHJIOM
yraepona
(V)

37

YronbHas
KHCJIOTa U €€
coIn

bubaunorexa IIOK
https://m.edso00.ru/00ae006c¢

38

IIpakTrnueck
ast pabora Ne
4 1o Teme
"Ilonyuyenue
YIIIEKUCIIOTO
rasa.
KauectBeHH
ast peakius
Ha
KapOoHar-

"

HOH

bu6mmoreka [JOK
https://m.edso0.ru/00ae027¢

39

IlepBoHauan
bHBIE
MOHATHUS 00
OpraHnyYecK
ux
BEILIECTBAX
KakK O
COEIUHEHMS

butmmoreka IIOK
https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

X yriepona

40

Kpemuuii u
ero
COCTMHEHUS

bubmuoreka [IOK
https://m.edsoo.ru/00ae080a

41

IIpakTyeck
ast pabora Ne
5. Pemienue
AKCIIEPUMEH
TaJIbHBIX
3a/1a4 1o
TeMe
«Baxuenmm
€ HeMeTaJlIbl
U UX
COCTMHECHUS
»

bubaunorexa IIOK
https://m.edsoo0.ru/00ae0bf2

42

KontponpHa
g pabora Ne3
1o TeMe
«Baxnenmm
€ HEeMeTaJlIbl
178704
COEIMHEHUS
»

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el18

43

OO0masa
XapaKTepPUCT
HKa

bubmoreka [IOK
https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHYECKUX
3JIEMEHTOB
METaJIOB.
Merannnuec
Kas CBSI3b U
METaJIn4decC
Kas
KpUCTAJUTNY
ecKas
pemeéTka.
dusznueckue
CBOMCTBa
METaJIOB

44

XuMH4YecKue
CBOMCTBa
METAaJIOB.
DNEKTPOXUM
WYECKUU Pl
HaIpsKECHU I
METaJIOB

bu6mmoreka [JOK
https://m.edso0.ru/00ae1156

45

OO0mue
CIIOCOOBI
MOJTYICHHS
METAJIJIOB.
Cnnasbl.
Brerancnenns

bu6mmoreka IJOK
https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

o
YpaBHEHUSAM
XHUMHUYECKHX
peakuuit,
€CJIM OIMH
nus3
peareHTOB
COJIEPIKUT
npuMecu

46

Ilousarue o
KOPpO3UHU
METAaJIOB

bubmuoreka [IOK
https://m.edsoo.ru/00ael278

47

[Ienounsie
METaJJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

48

Oxcuapl 1
TUAPOKCH/TBI
HaTpHs U
KaJIust

bubmmoteka IIOK
https://m.edsoo.ru/00ael4b2

49

[Ilenoynose
MEJIbHEIE
MeTaJlJIbl —
KaJbIUN U
MarHum

bu6mmoreka [IOK
https://m.edso0.ru/00ae15e8

50

Baxxneiinme
COEIMHEHUS
KaJIbIUI

bu6mmoreka IJOK
https://m.edso0.ru/00ae15e8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O060061EHNE

51 1
CHCTEeMaTHh3a
U 3HAHUH
KécTkocTh
59 BOJIBI U bubaunorexa IIOK
CIIOCOOBI €& https://m.eds00.ru/00ae1886
yCcTpaHeHus
IIpakTrnueck
ast pabora Ne
6 o Teme bubaunorexa IIOK
53 "HEerocts https://m.edsoo.ru/00aelae8
BOJBI U
METO/JIbI €€
ycTpaHeHus"
. bubmuoreka [IOK
54 AmomuHui https://m.edsoo.ru/00aelc64
AmpoTepHsI
55 € CBOMCTBa bubmuoreka [IOK
OKCHIIa U https://m.edsoo.ru/00aelc64
THJIPOKCH]IA
bu6mmoreka IJOK
56 HKeneso https://m.edsoo0.ru/00ae1d86
Oxcupl,
57 TUIPOKCH/IBI bubnuorexa HOK
U CONu https://m.edso0.ru/00ae35e6

xenesa (1) u



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

xenesa (1)

58

0O0001menue
51
CHCTEeMaTH3a
WS 3HAHUH

59

[IpakTrueck
ast pabora Ne
7. Pemienue
AKCHEPUMEH
TaJIbHBIX
3a/1a4 1o
TeMe
«Baxuenmm
€ MEeTaJlIbl U
ux
COEIMHEHUS
»

bubaunorexa IIOK
https://m.edsoo.ru/00ae3de8

60

Breraucnenus
110
YpaBHEHUSIM
XUMHYECKUX
peakumii,
€CJIM OgUH
u3
peareHToB
J1aH B
U30BITKE UIIN

butmoreka IIOK
https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COJIEPIKUT
MIPUMECH.
Brrancnenus
MacCOBOH
JIOJIM BBIXOZAA
MPOJyKTa
peakiuu

61

O060061IEHNE
51
CHCTEMAaTH3a
1S 3HAHUH

62

KonTtponbHa
g pabota Ned
10 TeMe
«Baxueumm
€ METaJUIbl U
170:¢
COCTMHECHUS
»

63

BemectBa n
Marepuasbl B
MMOBCETHEBH
OM KM3HHU
yenoBeka

butmoreka IIOK
https://m.edsoo.ru/00ae3f50

64

XUMHYECKOE
3arpsA3HEeHUE
OKpYyKarole

bubmoreka [IOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

1 cpensl

65

Poip xumun
B pEIICHUUN
DKOJIOTHYECK
ux npodiem

bubmnoreka [IOK
https://m.edsoo.ru/00ae4270

66

Pe3epBHblii
YPOK.
O0o06mIeHne
u
CHCTEeMaru3a
U 3HAaHUN

bubmuoreka [IOK
https://m.edsoo.ru/00ae0d0a

67

Pe3epBHbIit
YPOK.
0O0001eHne
n
CHCTEMAaTH3a
U 3HAHUH

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

68

Pe3epBHbIit
YPOK.
O0o06mIcHue
n
CHCTEeMaru3a
IUS 3HAHUH

butmoreka IIOK
https://m.edsoo.ru/00ad9cb2

OBILIEE

KOJIMYECTBO

YACOB I1IO

I[TPOT'PAMME

68



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

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

Xumus 8 xkinacc. ba3oseiit yposenb. Yuebnuk (k HoBomy PII, 2023 rox). YMK "Xumus.
Ia6puensa O.C. (8-9)". ®I'OC.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHHUKA
Xumns 8 knace. Basosslit ypoBeHs. Yue6rnk (x HoBomy OIT, 2023 rox). YMK "Xumus.
T'a6puensn O.C. (8-9)". ®I'OC.

METOINYECKUE MATEPHUAJIBI UISA YUUTEJIA

Xumns 8 kace. Basosslit ypoBeHb. Yue6unk (x HoBomy OIT, 2023 rox). YMK "Xumus.

INa6puensu O.C. (8-9)". ®I'OC.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
http://do.idist.ru:8888/moodle311/course/view.php?id=9
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