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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a takxke Ha oCHOBE (enepainbHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIEOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauni.

[Iporpamma nmo xumuu 1aé€T MpeACTaBICHHE O LENAX, OOIeld CcTpaTeruu
oOydYeHHsI, BOCIIUTAHUS W PA3BUTHUS OOYYAIONIUXCS CPEJICTBAMU YYEOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYpUpOBaHHE TIO
paszenaM W TeMaM TPOrpaMMbl M0 XHMHH, OTPEICTSET KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0O0YYaroIIUXCs, OMpeNeIsieT BO3MOXKHOCTH TpeaMeTa IS
peanm3anuy TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIILHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yibTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IEJICH W3Y4YCHHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHON JCATCIBHOCTH OOYYarOIIErocs IO
OCBOCHHIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeJCcTaBIeHUl 0 MaTEpUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrpatoT GOpPMHUPYEMBbIE XUMHEH Mpe/ICTABICHUS O B3aUMOIPEBPAILEHUAX
HHEPrUu U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH /i CaMOpa3BUTUS U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOOmed W (QyHKIIMOHAIBLHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HMX CaMOCTOSITEJIbHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA E€AMHCTBO TMPUPOJALI H  YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM STarioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJg B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbie HampaBieHUS B OOYYCHUH XUMUU OOCCTICUMBAIOTCS CHEIU(UKON
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorH4ecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIOIMUMHCS CHUCTEMBI TMEPBOHAYAIBHBIX MOHATUH XHMHH,



OCHOB HEOPraHUYECKOW XMMHHU M HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MoaxojAa K €€ uzyuenuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM OJJIEMEHTE U BEIIECTBE W CUCTEMBbI MOHATHH O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TIOCIEIOBATENLHOIO PAa3BUTHS 3HAHUK HA OCHOBE TEOPETHUECKHUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuonnueckoro 3axkona J[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YYE€HHUS O CTPOCHUHU aTOMA U XUMUUYECKOMN CBSA3U;

— TpeAcTaBiICHUN 00 dIEKTPOJMTHYECKON JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCA HAa OCHOBE HJMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEAOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYyTOMY, BBINOJIHSIS  (DPYHKIMU  OOBSCHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUUYECKOTO
MPUMEHEHUSI U TIOJTYUYCHUSI U3y4aEeMbIX BEIIECTB.

OcBoeHre mporpaMMbl TI0 XHMHHU CIIOCOOCTBYET (HOPMHUPOBAHHUIO
NPEJCTABICHUS O XUMHMYECKOM COCTaBISIONICH HAayYHOW KapTUHBI MHUpA B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO
U METOJIaM MO3HaHMs B Hayke. M3ydueHue XUMUM MPOUCXOJIUT C MPUBIICUCHUEM
3HAHMM W3 paHee M3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKPYKaroMHUi MHUDP»,
«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HAyKM  Kak  00JIaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
NPaKTUYECKON JEeSATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BAXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, s3blKa HayKd, B MIPUOOIICHUH K HAyYHBIM METOJaM TO3HAHUS MPHU
U3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUH W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOr0
oOpalleHus ¢ BEIIECTBAMHU B TTOBCETHEBHOM KU3HHU.

[Ipy w3ydyeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAUEHUE MPUOOPENIN TaKUE LEIH, KaK:

— (GOopMHpPOBAaHUE HWHTEIUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MIPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE MPUOOIICHHE
O0Oy4JarommXcs K CaMOCTOSITENIPHON MO3HABATEIBHON NESITebHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  obecrnieyeHue YCJIOBUM, CHOCOOCTBYIOIIMX  NPUOOPETEHUIO
OOy4JaromMMHCS ~ OMBbITAa  PAa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MUMEIOIINX
YHHUBEPCAJIBHOE 3HAUYCHUE JIJIS1 PA3JIMYHBIX BUJIOB 1€ TEIbHOCTH;

— (¢opmupoBaHue 00IIEeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAy4YHOU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUpPA, UCMOJb3ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NPU U3YyYEHUU
XUMHH, TPUMEHATh MX MNpPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (dopmupoBaHue y O0O0y4arloIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN i1 BBIPAOOTKH SKOJOTUYECKU
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYIOBOW JESATEIBHOCTH B IEJISIX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IIPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUYECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias U  HANpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcnO 4YacoB, OTBEACHHBIX JUISI M3YYEHHMS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaiseT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSHUE
BemiecTB. [loHsATHE O METOax MO3HAHUA B XUMHUHU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClloXKHbIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aToOMHasg Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monb. Monsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €IWHMI] BeulecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nNYeCcKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKUE YpaBHEHMUSI.
Knaccuduxanuys XuMHUECKUX peakivil (COeAMHEHUS, Pa3JIOKEHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYI0MU, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMmamu oOpalleHus ¢ JabopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HUE U
onucaHue (HUIUYECKUX CBOWCTB O0Opa3IOB HEOPraHWYECKUX BEIIECTB,
HabOmonenne ¢pu3nueckux (IMIaBjieHue BOCKa, TassHHUE JIb/Ia, paCTUpaHUe caxapa
B CTYIIKE, KAIIEHHUE W KOHJEHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeEJNa C KHUCJIOTOM)
ABJICHUN, HAONMIOJEHWEe M ONHCAHHE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuuil (pa3noxeHue caxapa, B3auMOAEHCTBUE CEPHON KUCIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICUCTBUE
xenesa ¢ pactBopoM cosr meau (1), uzyueHue cnoco0oB pa3iesieHust CMECei: ¢
NOMOIIBI0O ~ MarHuTa,  (QWIBTPOBAHWE,  BBIMAPUBAHME,  JUCTHILISALIUA,
xpomaTtorpadus, MPOBEIACHUE OYHCTKHA IOBAPEHHOW COJM, HAOJIOJEHUE U
ONMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxxmeHnue kucimopoga B Mpupoje, Ppu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunapl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYCHHsI KHUCJIOpOoJa B Ja0OpaTOpMU Y MTPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — autoTponHas MoAUGUKAIIHS KUCIOPOIa.

TemmoBoit AhPexT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJAOTEPMHUYECKHE peakluu. TOIMIMBO: yrojb U METaH. 3arps3HEHue
BO3/lyXa, YCUJICHHUE MapHUKOBOTO d(heKTa, pazpyieHne 030HOBOTO CIIOS.

Bonopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bomgopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pacTBoputesb. PacTBOpSL
HacellieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PAaCTBOPMMOCTH BELIECTB B BOJIE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpOB B MpUpOAE M B KU3HU 4enoBeka. Kpyrosoport
BO/JIBI B PUPOJIE. 3arpsa3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenueHuit. Oxcuanl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM{(pOTepHbIC) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckrue W XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMN: HIENOYM M HEPACTBOPUMBbIE
ocHOoBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. dusndeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamioB H. H. bBekerosa.
ITony4yenue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'enetnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COJAECpKaHUsA KHUCIOpojJa B  BO3IYyXe,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HUKHOBEHUS U MPEKpaIllleHUs] TOpeHHusl (MOoXKapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHHE WX CBOMCTB, TOJy4YeHUE, COOUpaHUe,
pacno3HaBaHWE M HM3YYEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bogopoaa ¢ okcuaom meau (II) (Bo3M0KHO MCIIONB30BAHUE BUAEOMATEPUAIIOB),
HaO/toleHne  00paslloB  BEHIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBaHUE
OCOOEHHOCTE pPACTBOPEHUS BEIIECTB C Pa3IUYHOM PACTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0OJIEl PacTBOPEHHOTO
BEILECTBA, B3aMMOJICHCTBUE BOJAbI C METAJUIAaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEHIECTB Pa3IMYHBIX KJIACCOB, HAOMIOEHNE W3MEHEHUs
OKpacKH MHIMKATOPOB B pacTBOpax KHCIOT U IIEJIOYE, U3y4yeHue
B3aumMojieicTBusi okcuna Meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C
METaJUlaMH, peaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajlla JpyTMM M3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
sjemenToB JI. . MenneneeBa. CtpoeHne atoMmoB. XHMHYECKAsl CBA3b.
OKHCIHUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHaTHne o
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U MIEJIOYHO3EMENbHBIE METAJUIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux odiemeHToB J[. WM. Mennaeneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIHI 3JIEMEHTA.

Crpoenne artomoB. CocTaB arOMHBIX sAaep. WM30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIEeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cuctemsl JI. 1. Menaeneesa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIo B Ilepuoanueckoi cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.
3nauenue llepuonnueckoro 3axkoHa U llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. [. 1. Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAas) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
ITpouieccrl OKUCIEHUST U BOCCTAHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuiit IKCnepumenm:

u3yuyeHrne 0o0pas3IoB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUJAPOKCHIA IIMHKA C PAaCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX —PEaKIU
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHUS).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kilaccupukamusi, TEPUOJUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®dusuka: marepusi, aroM, 3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIBI, PAJAUOAKTUBHOCTBH, MOJIEKYJA, DJICKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, (pU3MUYecKue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadms: armocdepa, rumpocdepa, MuHEpanabl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
1. . MenpaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THUIBI KPUCTAILNTMYECKUX
PELIETOK, 32aBUCMMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©u  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHUMUYECKME CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCITMHEHNM, TEHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XuMUYECKHX peakuid MO pa3IMYHbIM MpHu3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpaTUMBIX XUMHYECKHX peakuusax. [loHATHE O TOMOTE€HHBIX U



reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecUU. DaAKTOpBI, BIHSIOINIME HA CKOPOCTh XUMHUYECKOM peakiuu U
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBIe€HHE  ypaBHEHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTHL U
HE3JICKTPOJIUThl. KaTuoHbI, aHMOHBL. MeEXaHW3M AUCCOLUMAIMUA BEUIECTB C
pPa3IMYHBIMU BUJAMHU XMMHYECKOU CBs3U. Ctenens auccouranuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHoro ooOmeHa. YcCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpaIll€HHbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJICTABICHUN 00 AJIEKTPOJIUTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEILIECTB, Mpoliecca AUCCOLUMAIMUA KHUCIIOT,
miesiouei u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUJIEO MAaTEpUAIIOB), TIPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOMINX MPU3HAKK MPOTEKaHUSI PEAKIMi MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHue
HEOPraHUYECKUX BEIIECTB C ITOMOINIbIO KAUYECTBEHHBIX pPEAKLHMl Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl 4 MX COeIMHEHUS

OO6mast xapaktepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoenue u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJjopa
(B3auMozeiicTBUE C METaUIlaMU, HEMETa/IaMH, HIeJIo4YaMH). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMUYECKHUE CBOMCTBA, MOJIydYeHHE, TpUMeHeHue. [eiicTBue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4ejioBeKa. BaxHelinne XJIOpUAbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapaktepuctuka d1eMeHTOB  VIA-rpymmbel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJA M cepbl. AJUIOTPOIHbIE
MOAU(UKAIIMKA KUCIOPOJIa U cepbl. XUMUYECKne CBoMcTBa cepbl. CepoBOI0pO,
cTpoeHue, ¢GU3MYECKHe MW XUMHUYecKHe cBoicTBa. OKCHUIBI CEephl  Kak
MPEACTaBUTENN KHUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XUMUYECKHEe CBOMCTBa (0OIIME KakK MpPEACTaBUTENS Kiacca KHUCIOT U
cneruuyeckne). XUMUIECKUE PEaKINH, JeKaIlle B OCHOBE MPOMBITINICHHOTO
crioco0a mosy4yeHus: cepHoil Kucinothbl. [IpumeHenue cepHoil kuciotel. Conu
CePHOM KHCIOTBHI, Ka4CCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COCIMHEHHMN B NMPUPOAEC. XMMHUYECKOE 3arpsi3HEHNUE OKPYKAKOLIEW CPEAbI
COEIMHEHUSAMM Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

OO6uias xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIC CTEIEHU OKUCIEHHS. A30T, paCIpOCTPAHEHUE B



npupojie, GU3ndecKre U XUMMUYecKre cBocTBa. KpyroBopoT a3oTa B MpUpoOje.
AMMHak, ero Gpunueckue U XMMUYECKUE CBONCTBA, MOJyYeHUE U MPUMEHEHHUE.
Conu amMmoHUs, MX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakius Ha MOHBI aMMOHUA. A30THasi KUCIOTa, €€ MOJy4YeHHUE,
¢usznueckre U XUMHUYECKHME CBOWCTBAa (OOUIME KakK MpeACcCTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB M COJIeH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COeAMHEHUSIMU a30Ta (KUCJIOTHBIE TOXKIH, 3arPsI3HEHUE BO3/yXa, TTOUBBI
u BosoémMoB). docdop, amnorponueie Mogudukanuu docdopa, uznueckue u
xumuyeckue cBouctBa. Oxcun  dochopa (V) u  docdhopHas Kuciora,
¢du3znueckre 1 XUMHYECKHE CBOICTBA, noiydyeHue. McnonbzoBanue GocdaToB B
KaueCTBE MUHEPAJIbHBIX YI00pECHUI.

O6mast  xapakrepuctuka d31eMeHToB [VA-rpynmbl.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHH OKUCICHUS. YTJIEepOoJ, ajIOTPOIHbIE
MoauUKaIMK, PacpOCTpaHEHHE B TpUpPOJe, (DHU3WUYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriaepona B npupoje. Okcuasl yriepoja,
uX (U3MYECKUE M XUMHYECKHE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHHE. DKOJOTUYECKHUEe MPOOIEeMBbl, CBI3aHHBIE C OKCUAOM
yraepona (IV), rumoreza riaoOaJibHOrO TOTEIUICHHS KIUMaTa, MapHUKOBBIN
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMYECKHE M XHUMUYECKUE
CBOMCTBa, IMOJy4YeHHE U NpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHart-
noHbl. Mcrnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, allETHICH, 3TaHOJI, TJIULEPHUH,
yKCycHasi KuclioTa). [IpuponHble HWCTOYHUKH  YIIEBOAOPOJOB  (yroib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npomblnieHHOCTH. [ToHsATHE 0 OMOJIOrMYeCKH Ba)KHBIX BEIIECTBAX: JKHUPAX,
Oesikax, yrieBoJax — M UX POJIM B KM3HU 4eloBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢wusnueckue M XHUMHUYCCKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHus KpemHus B mpupoze. OOmue mpencraBieHusi o0
okcuae kpemuus (IV) u kpemaueBoi kucinore. CUIMKAThI, ©X UCIOJIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. BaXkHei1ine cTpouTenbHbIE MaTEpUAIIbl: KEPaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobdiembl 6€30macHOTO UCTIOIB30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBEICHNE KAaY€CTBEHHBIX PEAKIIUi Ha XJIOPU/-HOHBI U HAOIIOACHHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue (pu3ndeckne U XMMHUYECKUe
CBOMCTBAa TaJOT€HOB W HX COEJUHEHHH (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPUIO0B (TaJOTeHUOB),
O3HAaKOMJICHME C o0pa3mamMu cepbl U €€ COEOUHEHHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUaioB), HAOIIOEHNE Tpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTBHI, W3YYECHHUE
XAMHYECKUX  CBOMCTB  pa30aBIEHHON CEpHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiud Ha CcyabpaT-uoH W HaOMIOIeHWe TMpu3HaKa e&
MPOTEKaHMs, 03HAKOMIJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEpPHUAIOB), OOpa3laMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MMOJydeHUe, COOMpaHue, pacrio3HaBaHuEe U
M3YyYEHHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIMN Ha HOH



ammoHust u  (QocdaT-uOH W  U3yYEHHUE TNPU3ZHAKOB UX TMPOTEKAHUS,
B3aMMOJIEUCTBHE KOHUEHTPUPOBAHHOM a30THOM KHMCIIOTBHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAIOB), H3YYEHHUE MOJACICH KPUCTAIITUYECKUX
peméTok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIIEHHE C MPOIECCOM
aZcopOIMM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHue, coOupaHHe, paclo3HaBaHWE W M3YYEHHUE CBOWCTB
YIIEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIMKATHOM HPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3aza4 no reme «BakHelIe HeMeTaJlIbl U UX COCIUHEHUI) .

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIoB. MeTtamnueckas
CBSI3b U METAJUIMYECKasi KPUCTAIIMYECKAS] PEIIETKA. DJIEKTPOXUMUUYECKUN Pl
HanpspKEHU MeTaioB. Du3nYeckue M XUMHUUYECKHE CBOMCTBA METAIIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U MTPOMBIIIJIEHHOCTH.

[[lenounble  MeTayuibl: TojiokeHUWe B Ilepuoguueckoid  cucTeMe
xuMHuueckux 3neMeHToB . 1. MeHneneeBa, CTpOEHHUE UX aTOMOB, HAXO0XKJICHUE
B npupojse. Pusznueckne M XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). OKkcuapl U THAPOKCHIIBI HATpus W Kanus. lIpuMeHeHue IeI0YHBIX
METaIJIOB U UX COCIUHECHU.

[[lemouyHO3eMENBHBIE METadbl MarHud H KaJIbLMKA: TIOJO0XXEHHE B
[lepuonuueckoinr cucreme xumuueckux osnemeHToB J[. M. Mennaeneesa,
CTPOCHHE HX aTOMOB, HaxoXJeHue B mnpupoaec. Ouznyeckne u XUMHYECKHUE
CBOMCTBA MarHus W Kalbllusa. BaxHeWinue coeauHEHHs Kajablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: Tojio)keHue B Ileproanyeckoil CcUCTeME XUMHYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKJICHHUE B MPHUPOJE.
dusnyeckne M XUMHUUYECKHE CBOMCTBAa amtOMHHHUA. AMQOTEpHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpOEHHE aTOMA, HaXOXKJAECHUE B npupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Oxkcuipl, TUAPOKCUIBI M conu xeneza (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJbIlds M HaTpUs C BOJIOM (BO3MOKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPHANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMKA HA HOHBI: MarHusi, KaJablMs, ATIOMUHUS, IMHKA, )KeJIe3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE MPOLECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HaTpus, Kaausg U KajablHsd (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPUANIOB), HCCIIeIOBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUSI U THAPOKCHUAA IIMHKA, PEIICHHE SKCHEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmue MeTalIbl U X COEIUHECHUS).

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKaoIel cpepl (mpeaenbHas JOMyCcTUuMas
KoHIIeHTpamusi  BemlecTB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnoie ceazu

Peanuzaius mMeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHI, TaK W TOHSATUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusuka: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOAHUKU, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TeEN0, OO0BEM,
arperaTHo€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEIIETKa, CIUIaBbl, (PU3NYECKUE BEIMYMHBI, €IHMHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, 6nocdepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE TMOPOJIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pPECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpMaMH MOBEACHUS U CIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUU 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMpeHue onbiTa JAeSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAayKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopMalMe O TEPEeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTUBE, KOMMYHHMKATHBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4yeOHOMCCIE0BATeNIbCKOM, TBOPYECKOW M JAPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO ¥  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJICICTBUH TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS !

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSL MPHUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIC HAa MOJIyY€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIe HJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TMO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIBCKOW KYyIbTYpPHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padOThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoil, JIOCTyNHBIMHU  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpEeC K OOYyYECHHIO M TIO3HAHUWIO, JIO003HATEIHHOCTHh, TOTOBHOCTH H
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  UCCIEAOBATEIbCKOU
TESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 0OYYCHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
310POBBIO, YCTAHOBKH Ha 370pOBbIA 00pa3 KMU3HHU, OCO3HAHWE MOCIEICTBUN U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBuwyl  OE30MAaCHOCTU  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUEe K TPYAY U pe3yJibTaTaM TPYAOBOU JAEATEbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHJVMBUAYaTbHOW  TPACKTOPUM TMPOAOJDKEHMs 00pa3oBaHUsI C  Y4YETOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, yCHemHol TpoPeCCUOHANBHOW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecO000pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro o0pasa KW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
br3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJIy4aeMbIC MPU N3YUCHUN XUMHH, JIJIs
peleHus 3ajad, CBSI3aHHBIX C OKPYXaIIeW MTPUPOTHON cpeaou, s
IOBBIIIICHUSI YPOBHS SKOJIOTHYECKOW KYJIBTYPBI, OCO3HAHHS TJIOOAIBHOTO
XapakTepa SKOJOTMYECKUX MPOOJeM U MYyTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMCHHUS PYKOBOJACTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COLIMAIbHON TIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIJIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUST MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeaAMeTax W
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 HOTUX NpPeaMeToB  (HOPMHPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAJIbHBIC
yueOHbIe JeHicTBUs (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU IEATETLHOCTH.

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTePHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C IPYTUMU MOHSATUSMH ), UCTIOIH30BaTh
MOHATHS JJIsI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUM, BRIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAcCH(UKAIIMM XMMHUYECKHX BEIIECTB U XHUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJIICJACTBCHHBIC CBS3M MEXIYy OOBEKTaAMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe MMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMbIe B
XAMHH, TPEeoOpa3oBhIBATh IIUPOKO TPUMEHSIEMBbIE B XUMUU MOJCITbHBIC
MPEACTAaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas (opmyia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTAaBICHUN  BBISABIATH |
XapaKTepru30BaTh CYIIECTBCHHBIE TMPHU3HAKK HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIC CBSI3M W MNPOTHUBOpPEUUS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yYMEHHUE HUCTI0JIb30BATh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Jig (DOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHue ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, yMEHHUE HaOJII0IaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3ysbTart, (GopMyaupoBaTh 00001IEHUs
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTUéT O IPOJIETAaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEeHUE BBIOMpATh, aHAJIU3UPOBATH W HMHTEPIPETUPOBATH WH(OpPMAIIHIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI MPU TMOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OTBITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO UCIIOJb30BAHUS PA3JIMUHBIX TMOMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (GOpMY MpeaCcTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7aud HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATh B TIpollecce Y4eOHOUW U
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaThb BOMNPOCHI (B XoAe aAuaigora U (Wiau) AUCKYCCHUH) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JAeNaTh MNPE3CHTALUIO
pEe3yJbTAaTOB BBIMOJIHEHUS XHUMHUYECKOTO 3KCIEepUMeHTa (J1abopaTOpHOro
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIETIOBAHUIO CBOWCTB BEIECTB, YIE€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  NIESITENbHOCTH TMPU  PEIICHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHBIE YHUBEPCAJIbHbIE yUeOHbIE JeiCTBUS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATebHOCTH, MIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Haubosiee 3(hPeKTUBHBIE CIOCOOBI PEIICHUST YUEOHBIX
Y MO3HABaTEJbHBIX 3a7a4, CAMOCTOSITEJIbHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBICHHOW €U, YMEHUE
WCMOJIb30BaTh W aHAJW3UPOBATH KOHTEKCTHI, NpejaracéMble B YCIOBUH
3aJJaHU .

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI
nercTBuil, cneuuduyeckue IS TpeAMETHOM obnactn «XuMUA», BUIBI
JNEATENbHOCTA MO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOPOIHASE U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAas
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAS
Macca, MaccoBas JOJi1 XHUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
3JIEKTPOOTPULIATENLHOCTD, CTENICHb OKUCICHUS, XUMUUYECKas PEaKIIUs,
KJ1acCU(pUKAIUS PEaKIUii: peaKkIiuu COSAMHEHUS, PEaKIIUU Pa3IOKEHU,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTEPMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuWTal b, paAJAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HEMOJIsIpHAash KOBAJEHTHAasl CBS3b, WOHHAsA CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JdOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHI H
OPUMEHATH 3TH HOHITUS NIPYU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBJICHHS (HOpMyIl
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTENEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAIIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIacCy
COeIMHEHUN Mo (QopMmylaM, BUJ XMMHYECKOH CBA3M (KOBaJEHTHas U
MOHHAs1) B HEOPTaHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX OJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUs MACChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepH30BaTh TadMMuHyl0 (Gopmy Ilepuoamueckoit
CHCTEMbl XHMHWYECKUX JJIEMEHTOB: pa3iauyaTh IOHATUS «TJIaBHas
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», maneie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XHMHYECKHX diemMeHTtoB J[. U.
MenzaeneeBay € YHCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB M 3apsana  sapa, oOIlee 4YucCio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIO0SIM);



K

KJIacCu(UIMPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOpraHUYEeCKue
BELIECTBA, XMMUYECKUE PEAKLIUH (10 YUCIY U COCTaBY YUaCTBYIOUIUX B
peaKIuu BeIleCTB, MO TeII0BOMY 3 (eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEILECTB
pa3IUYHBIX  KJIAcCOB,  NOJATBEpXAas  ONUCAHUWE  NpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
OPOrHO3UPOBATH CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KayeCTBEHHOI'O COCTaBa, BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX
PEBPAILLEHUIN B Pa3INYHbIX YCIOBUSAX;

BBIUUCISATh OTHOCHUTENIbHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MaccChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa 1o (opmyie
COEIMHEHHUs, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKOM peaKIuu;

OPUMEHSITh OCHOBHBIE OIEpPAlMU MBICIUTEIbHON NESITeTbHOCTH —
aHalnM3 M CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMAaTU3aluIo,
KJaccU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — s
U3Y4YEeHHs] CBOWCTB BEHIECTB M XMMHYECKUX DPEAKIUN, €CTeCTBEHHO-
Hay4yHble  METOJbl  TMO3HaHUS —  HaONIOJEHHe,  HU3MEpPEHHE,
MOJIETMPOBAHKE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN);

cleloBaTh MpaBWiaM  TOJb30BaHUS  XUMHYECKOW TMOCYyIOH U
nabopaTopHbIM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEUIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHYECKUX OMBITOB MO TMOJIYYEHUI0 U COOUpaHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUrOTOBJICHUIO
pacTBOpPOB C  ONpeAeNEHHOW MaccOBOM JoJell  pacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMHUUYECKHE SKCIIEPUMEHTHI 110
pacrno3HaBaHHUIO PACTBOPOB INEJIOYEH M KUCIOT C  IOMOILBIO
UHIUKATOPOB (JIaKMYC, (eHOo(TaNenH, METHIIOPAHXK U IpyTHe).

KOHIy oOyueHHs B 9 KJjacce NpeaMETHblE pe3ysbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

PAcCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHSATUN: XMUMHUYECKHIA
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
addekT peakuuu, MOIb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOIUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTUYECKAS THUCCOLUALINS, PEAKIIMA HOHHOTO
oOMeHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHE U  BOCCTAHOBJICHHE,
aloTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBS3b (KOBaJEHTHas,
WOHHAsl, MeTaJuIM4ecKas), KpUCTAJUIMYEeCKass pelérka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKLUH, IPEIeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHSATUUH U
OPUMEHATH 3TH HOHSTHUS PU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BATh XMMHUYECKYIO CHMBOJIMKY JUIsl COCTaBieHUs (opMyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONpeAeisATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTABA, IMPUHAMICKHOCTH
BEILECTB K OMNpPENEIEHHOMY KJIacCy COEIUWHEHHMM 1o (dopMynam, BUL
XUMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs, MeETa/lInueckas) B



HEOPTraHWYECKUX COCUMHEHUSX, 3apsi] MOHA IO XMMHUYECKOU (opmyie,
XapakTep cpeAbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COEIUHEHUH,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIca llepuomnueckoro 3axkona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHHME: OMNHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbBI XUMHUYECKHX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «noOodHas
noarpynna (b-rpymnma)», manasie u OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaueHusl, KOTOpPHIE HUMEIOTCS B NEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsig sjpa, oOlIee YHUCIO JJIEKTPOHOB U
pacrpesieyieHue UX 0 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEJUHEHUN B
npenenax MajbIX MEpUOAOB U TVIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYecKue
BEIIECTBA, XUMUYECKUE PEAKIIUH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peakiuu BEUIeCTB, MO TEIIOBOMY (P QeKTy, M0 M3MEHEHUIO CTEIEeHEH
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEp)KIas OMNHCAHUE
nmpuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPABHEHHUS DJIEKTPOIUTHYECKOW ITUCCOLMALMM KHUCIOT,
HIeJIoYed M COJIel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakuuid
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHii,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOUW CBSI3M MEXIY BELIECTBAMH Pa3THMYHBIX
KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUN
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKHX IPEBPALICHUI B PAa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbIM O0OpYJOBaHUEM, a TaKXKe IMpaBwia oOOpamlieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKLUH, TOJATBEPKIAIOIINE KaueCTBEHHBIH COCTaB
pa3IMYHBIX BELIECTB: pPAaclO3HaBaTh OMNBITHBIM NYTEM XJIOPUI-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHOW JIESITENIbHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHE, O0O0O0OIIEHHWE, CHUCTeMaTHU3alIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — N1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyUYHbIE METObI



MO3HaHUs — HaOJI0JIEHUEe, U3MEPEHHUE, MOJEIMPOBAHKE, SKCIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS . 5 bubnuotexa [JOK
' U [IPAKTHYECKOU https://m.edso0.ru/7f41837¢c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6mmoreka [IOK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Boaopon.Ilonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI
bu6nmoreka [JOK
2.4 HEOPraHNYeCKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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Hroro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaeseeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6mmoteka [IOK

3. 1 XUMHNYCCKHUX DJIICMCHTOB
! https://m.edsoo.ru/7f41837¢c

. . Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

3.9 OKuCIUTENHHO- 3 L bu6moreka [IOK

' BOCCTAaHOBUTEIIHLHBIE https://m.edso0.ru/7f41837¢
peakiuu

TITOro 16 DasLen 15 bu6moreka [IOK
pasiery https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO
68 4 5
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9 KUIIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (L (PPOBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmsbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH . 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHEIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKITUN
DJIEKTPOJIUTHYECKAS
JIACCOITHAITHS. bubnuorexa [JOK
1.3 8 1 1 )
XUMUYECKUE PEaKIINU B https://m.edso0.ru/7f41a636
pacTBopax
Htoro 1o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO0111ast XapaKTepUCTHKA
P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 1
https://m.edso00.ru/7f41a636
VIIA-rpynmnsl. ['anorenst
OO0111ast XapaKTepUCTHKA
B P P bubmuoreka [JOK
2.2 XUMHYECKUX DJIEMEHTOB 6

VIA-rpynnel. Cepa u e€

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
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COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COCTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKHX DJICMEHTOB Eub 110K
nOIMOTEKA
2.4 IVA- .Y
rp}:HHH frepoi 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U HX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3znen 3. Mera/uibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edsoo.ru/7f41a636
3. Baxneiinne MmeTaibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro 1o paszeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKM3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edso0.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
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3yYeHUs o0pa3oBartejibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Poss xumun B
1 ’KU3HU JeJoBeKa. Tena u 1 2.09.24 bubmorexa HOK
' R https://m.edsoo.ru/ff0d210c
BEIICCTBA
9 Ilonarue o MeTo1ax MO3HAHUS B 1 5 09.24 bu6moreka [IOK
XUMHUU A https://m.edsoo.ru/ff0d227e
[TpakTruueckas pabora Ne 1
«[IpaBmiia paboTHI B
3 J1a00paTOPHUU U IIPUEMBI 1 9.09.24 bubmmorexa LOK
parTop P N https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1ab0paToOpHBIM
000pyI0BaHUEM
YucTele BeIeCcTBa U CMECH. bubnuorexa [JOK
4 . 1 12.09.24
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTiueckas pabora Ne 2
«Paznenenue cmeceit (Ha bubmuoreka [JOK
5 . 1 16.09.24
MpUMEPE OUUCTKHU NMOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIbI 19.09.24
4 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DIICMEHTHI. 3HAKU 1 23.09.24 bu6mmoreka [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

(CMMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/ff0d2be8

3JICMEHTOB
8 IIpocThie U CIOKHBIC BEIISCTBA 26.09.24 bubmorexa HOK
p - R https://m.edsoo.ru/ff0d2a6¢c
bu6morteka [IOK
9 ATOMHO-MOJICKYJIIPHOE YICHUE 30.09.24
yip yi https://m.edsoo.ru/ff0d2d50
3aKOH TIOCTOSHCTBA COCTaBa
10 BemecTB. XUMHUUYECKas 31024 bu6moteka [IOK
bopmyia. BalleHTHOCTh aTOMOB T https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
OTtHOCUTENLHAS aTOMHAs Bu6 110K
nonroTeKa
11 macca. OTHocUTeIbHAs 7.10.24
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
MaccoBas 10J1s1 XUMAYECKOTO bubnuorexa [JOK
12 10.10.24
3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecrBa. MoJb. 14.10.24 bubnuorexa [JOK
MosipHas Macca o https://m.edsoo.ru/ff0d5230
dOu3nveCcKrue U XUMUYECKHE bubnuorexa [JOK
14 17.10.24
SIBJICHUSI. XUMHUUYECKasl peaKIus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yciaoBus
bubmuoreka [JOK
15 MPOTEKAHUS XUMUYECKUX 21.10.24
¥ https://m.edsoo.ru/ff0d3al6
peakmuit
3aK0H COXpaHEHHUS MacChl Eufs 10K
nOINOTEKA
16 BeliecTB. XUMHYECCKHE 24.10.24
B https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 Brruncnenus koauuecTna, 7.11.24 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

MacChl BEIIECTBA 110
YpPaBHCHUAM XUMHUYCCKUX
peakuui

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XaMAYECKUX
peakuuii (CoeTuHeHus,

bu6mmoreka [IOK

18 11.11.24
pa3yoKEeHUs, 3aMENICHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBI- Bu6 110K
HOIHOTEKA
19 sHiuknoneauct. O0o0IeHne u 14.11.24
1 a HUI https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aLis 3HAHUH
KonTponsnas pabora Nel no Bu6 110K
HOIHOTEKA
20 TeMe «BelllecTBa 1 XUMHUYECKHUE 18.11.24
m https://m.edsoo.ru/ff0d4290
peaKIum
Bo3nyx — cMech razos. CocraB
21 Bo3ayxa. Kucinopoa — anmemeHT 21.11.24 bubmmorexa LOK
M o https://m.edsoo.ru/ff0d448e
U npocToe BemecTBo. O30H
dusnyeckre U XUMUYECKHE
CBOMCTBA KHCJIOPOJia (peaKIuu bubnuoreka [JOK
22 25.11.24
okucneHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 oxcuaax
CriocoObl mosryueHust
KHCJIOPOJia B Ja00OpaTOpuu 1 bu6mmoreka [JOK
23 28.11.24
MPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TermnoBoit 23 PEeKT XUMHUYECKON b K
24 b 51224 nommoreka 11O

pCaKknuu, MNOHATUC O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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TCPMOXUMHUYCCKOM YpaBHCHHUU,
OK30- U SOHAOTCPMUUCCKUX

peaKImsx
TomnmuBo (HedTh, yTroab u
25 METaH) 3a(1r j)sHe:;e BO3]lyXa 5.12.24 brbamorexa [OK
2P D, o https://m.edsoo.ru/ff0d4c4a
crocoObl €ro MpeI0TBPAIICHHS
[IpaxTrueckas padora Ne 3 no
26 teMe «Ilonydyenue u cobupanue 9.12.24 bubnuoreka [JOK
KUCIIOPOJIa, U3YUEHHE ETO0 o https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Boaopoa — anemeHT u ipocToe
27 Beme(I:)TBo Haxoxneune 5 12.12.24 bubmmorexa LOK
: g o https://m.edsoo.ru/ff0d4dd0
pupoie
dusndecKkrue 1 XHMUIECKHE Eu 10K
nonmoTeka
28 i . 16.12.24
CBOMCTRA BOZOPOa https://m.edsoo.ru/ff0d4dd0
[Ipumenenne Bogopoaa
bu6moreka [IOK
29 I1 19.12.24
OIPITHE O KHCTOTAX 1 COJBIX https://m.edsoo.ru/ff0d50d2
Crioco0pl Mmosty4eHus: BOAOPOaa bubmuorexa [JOK
30 23.12.24
B JJabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o
teMe «Ilonydyenue u cobupanue bubmuoreka [JOK
31 26.12.24
BOJIOpOJA, U3yYEHHUE €r0O https://m.edsoo.ru/ff0d4f42
CBOMCTB»
Monspablii 00bEM ra3oB. 3aKOH
32 p 9.01.95 bubmuoreka [JOK

ABoraapo

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
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Brruncienus o0néma,

33 KOJIMYECTBA BElIEeCTBA rasa o 13.01.95 bu6mmoreka [IOK
€ro U3BECTHOMY KOJIHYECTBY o https://m.edsoo.ru/ff0d55a0
BELIECTBA WM 00BEMY
Brruucienus 006EMOB ra3oB 1o
YPAaBHEHUIO PEAKIIMM Ha OCHOBE bubnuoreka [IOK
34 i, y 16.01.25
3aK0HA 00BEMHEIX OTHOIICHUI https://m.edsoo.ru/ff0d5708
ra3oB
DOu3nveCcKrue U XUMUYECKHE bu6moreka [IOK
35 . 20.01.25
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuil. [lonsarue bubnuorexa [JOK
36 23.01.25
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTENb.
Hacsimennsie u BuG 1OK
nOIMOTEKA
37 HEHACBIIIICHHBIC PACTBOPBI. 27.01.25
1 p P https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s BEllecTBa B
pacTBope
[IpakTruueckas pabota Ne 5 o
teme «lIpuroroBnenue BuG 10K
nOINOTEKA
38 aCTBOPOB C OIpeICAEHHOM 30.01.25
P p 5 P a https://m.edsoo.ru/ff0d5eba
MacCOBOM JOJICH
pPacTBOPEHHOTO BEIIECTBA»
Kontponbras padorta Ne2 o Eu 1OK
nOINOTEKA
39 teMe «Kucmopoa. Bogopoa. 3.02.25
PO AOPOA https://m.edsoo.ru/ff0d6342
Bona»
40 OKcuapl: COCTaB, 6.02.25 bu6mmoreka [JOK
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KJaccu(uKaIys, HOMEHKIATypa

https://m.edsoo.ru/ff0d664e

HOJIy‘-IGHI/IC U XUMHNYCCKHEC

41 CBOMCTBA KUCJIOTHBIX, 10.02.95 bubnuotexa [JOK
OCHOBHBIX M aM(OTEPHBIX R https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, b K

42 13.02.25 nommorexa 110
KJaccuukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
IlonydyeHne n XUMHYIECKHE b K

43 i . 17.02.25 nommorexa O
CBOMCTBA OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, b K

44 20.02.25 nommorexa 110
Kiaccuukaiys, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
ITonydyeHnne n XuMHUYIECKHE bubmnoreka IJOK

45 qu 24.02.25 1
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpemnue):

HOMEHKJIATypa, CIIOCOObI bubmnoreka IJOK

46 P 27.02.25 nomoreka 1
MOJIyYCHUS, XUMUYECKHUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6.

Pemenne skcniepuMeHTAIBHBIX BuG 10K
nOINOTEKA

47 3aja4 1o reme «OCHOBHEIC 3.03.25

8 https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHUYECKUX
COEOUHEHUIN
I'enetnueckas CBsI3b MEKIY
48 KJaccaMy HEOPraHUYECKHUX 6.03.25 bubmorexa OK
. p T https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o001IeHre U cCUCTEMaTHU3aIHS 10.03.25 bubmuoreka [JOK
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3HAHUHI

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

KonTponsnas pabora Ne3 no

bu6mmoreka [IOK
50 TeMe "OCHOBHBIC KJIACCHI 13.03.25
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHEHUI
[IepBble MONIBITKN
51 KJIacCU(PUKAIUA XUMUYECKUX 17.03.95 bubnuotexa [JOK
51eMeHTOB. [ToHsATHE O Ipymmax A https://m.edso0.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema bubnuoreka [JOK
52 20.03.25
XUMHUUYECKUX AnemMeHToB Jl. U. https://m.edsoo.ru/00ada52c
Menneneera
bu6mmoreka [IOK
53 Ilepuoapl, TPyHIbI, TOATPYIIIEI 31.03.25
PHOZRL TPyH ATy https://m.edsoo.ru/00ada52c
54 Crpoenne atromoB. CocTaB 3.04.95 bubnuoreka [IOK
aTOMHBIX sep. M30Tomnsl . https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX
000JI0YCK aTOMOB 3JICMCHTOB bubnuorexa [JOK
55 . 7.04.25
[Tepuonnueckoit cucrems /. 1. https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTuKa XUMHUYECKOTO
56 AJIEMEHTA TI0 €T0 MOJIOKESHUIO B 10.04.25 bubmuoreka [JOK
[Mepuoauueckoii cucreme 1. U. T https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [lepuoauyeckoro b K
57 pHoa 14.04.25 nommorexa 110

3aKOHa UIA PAa3BUTHA HAYKU U

https://m.edsoo.ru/00ada96e
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npaktuku. JI. 1. MenneneeB —
YYEHBIH, MTEAroT U rpaXJaHuH

DNeKTpOOTPULIATELHOCTh
aATOMOB XUMHUYCCKUX

bu6mmoreka [{OK

58 17.04.25
aneMeHToB/ Beepoccuiickas https://m.edsoo.ru/00adaab8
IpoBepoyHas paboTa
bu6moteka [IOK
n 21.04.2
59 OTHA XHNMITHCCKAT CBASH 04.25 https://m.edsoo.ru/00adac34
KoBanentnas nonspHas bubnuoreka [JOK
60 24.04.25
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHast 58.04.25 bubnuorexa [JOK
XUMUYECKas CBI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C 1.05.25
TCHCHD OKHCICHIA https://m.edsoo.ru/00adae28
63 OKUCIUTEIBHO- 5 05,95 bubnuorexa [JOK
BOCCTaHOBUTENILHEIE PEAKIIUH R https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 0) 8.05.25
KHCIHTCIH 1 BOCCTAHOBHTEIN https://m.edsoo.ru/00adb076
Kontponbras padoTta Ne4 o
65 teme «CTtpoeHue atoma 12.05.25 Bubamorexa [JOK
P ' . https://m.edsoo.ru/00adb486
XUMUYECKas CBA3b
PezepHblit ypok. O6o0mmeHue bubnuorexa [IOK
66 . 15.05.25
U CUCTEMAaTHU3aLMsl 3HAHUN https://m.edsoo.ru/00adb33c
67 KonTponpHas pabota B pamkax 19.05.25 bubnuorexa [IOK
NPOMEKYTOYHOMN aTTECTAIIHH. T https://m.edsoo.ru/00ad9ch2
68 PezepHblit ypok. O6o0mmeHue 22.05.25 bubnuorexa [IOK
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U CUCTEMAaTHU3alUs 3HAaHUI

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero H3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
[lepnoanueckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 3.09.24 bubnuoreka [IOK
XUMUYECKUX DJIEMEHTOB AR https://m.edsoo.ru/00adb59e
. Y. MenneneeBa
3aKOHOMEPHOCTH B
5 W3MEHCHUU CBOWCTB 1 5 09.24 bu6moreka [IOK
XMMUYECKUX IIEMEHTOB R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB
Knaccudukanus u
3 HOMEHKJTATYPA 1 10.09.24 bubmorera [JOK
P R https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIECTB
Bunel xumMuueckou cBsA3U
4 M THUIIBI KPUCTAIIMYECKHUX 1 12.09.24 Bubmrorexa ITOK
. P A https://m.edsoo.ru/00adbac6
pemeéTox
Kontponbras padora Nel
o Teme «IloBTopenue u
5 yriayOiieHne 3HaHu’ 1 1 17.09.24 PaLW
OCHOBHBIX Pa3/IeJioB Kypca
8 Kmaccay
6 Knaccudukarus 1 19.09.24 bu6mmoreka [JOK
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XUMUYECKUX PEAKLUH 110
Pa3IMYHBIM IPU3HAKAM

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

[TonsiTue o ckopocTu
XUMHUYECKON PEaAKIUU.

bu6mmoreka [{OK

7 24.09.24
ITousiTe 0 TOMOT€HHEIX U https://m.edsoo.ru/00adbe9a
TeTEPOrEeHHBIX PEAKIIHUIX
TloustTie 0 XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh bubnuoreka [JOK
8 y 26.09.24
XUMHUYECKOHN PEaKIuu 1 https://m.edsoo.ru/00adc28c
MOJ0KEHNE XUMHUUYECKOTO
paBHOBECHs
OxuncnurenpHO-
9 BOCCTAHOBUTEIBHEIE 1.10.24 bubmorexa HOK
A https://m.edsoo.ru/00adcade
peakiuu
Teopus
AIEKTPOIUTUYECKOM bubnuoreka [JOK
10 3.10.24
nuccormanuu. CUiIbHEIE U https://m.edsoo.ru/00adcd68
ca0ble AJIEKTPOJIUTHI
HonHrie ypaBHEHUS bubmuoreka IHOK
11 ° P 8.10.24 1
peakiui https://m.edsoo.ru/00add448
XuMmuueckue cBoiicTBa
KHCJIOT U OCHOBaHUH B B 10K
nOInoTEKA
12 CBETE MpeJCcTaBlIeHUi 00 10.10.24

BHGKTpOHHTHqCCKOﬁ
AUcColualn

https://m.edsoo.ru/00add5d8
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XUMHUYECKUE CBOUCTBA
COJIEH B CBETE

13 MpeACTaBICHUI 00 15.10.24 bubmorexa HOK
per . o https://m.eds00.ru/00add8b2
AIEKTPOJIUTUICCKOM
JIMCCOITUAITIT
ITo €eo 0JIU3€ b K
14 H$\[JTI/I TUIPOJIU 17.10.24 nbnuoteka 11O
conen https://m.edsoo.ru/00add9d4
O6o06meHue
15 LICHUE U ) 221024 bu6mmoteka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne
1. «Pemenue
16 «Pemenu 541024 bubnuorexa [JOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a/1a9
KontponbHas padorta Ne2
o TeMe
17 «INEKTPOTUTHYECKAS 51124 bubnuoreka [JOK
JIMCCOLINAIAS. o https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B
pacTBopax»
OO6mras xapakTepucTuKa
rajloreHOB. X UMUYECKHE bubmuoreka [JOK
18 . 7.11.24
CBOICTBa Ha MpUMEPE https://m.edsoo.ru/00addfe2
xJiopa
XnopoBoaopoa. CossiHast
b K
19 KHUCJI0Ta, XUMUYECKHUE 12.11.24 nomorexa 110

CBOMCTBA, MOJIyYECHHE,

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

[TpakTtuyeckas padora Ne

20 2 no teme «llomyuenue 14.11.24 bubnuorexa [JOK
COJITHOM KHCJIOTEI, https://m.edsoo.ru/00ade348
W3y4YCHHE €€ CBOMCTBY»

Beruucnenus no

21 YPaBHEHUSAM XUMHUYECKHUX 19.11.24 bubnuoreka [JOK
peaKuuii, €Clii OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE

29 OO6mrast xapakTepucTUKa 211124 bubnuotexa [JOK
anemMeHToB VIA-rpymnsl https://m.edsoo.ru/00ade64a
ANNOTpONHBIE
MOIU(DUKAITUN CEPHI.

23 HaxoxmeHI/ie cephl U eé 26.11.24 bubnuoreka [IOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA
cepsl
CepoBoiopo1, CTpOCHHE, Bu6orexa LIOK

24 (dbuzuveckue u 28.11.24

. https://m.edsoo.ru/00ade802
XMUMHYECKUE CBOMCTBA
Oxkcunpl cepol. CepHast
KHCJIOTa, GU3HUYECKUE U bubnuoreka [JOK

25 . 3.12.24
XHMHYECKUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE

26 XUMHYECKUE PEAKLINH, 51294 bubnuoreka [IOK

JIC)KaIIUE B OCHOBC

https://m.edsoo.ru/00adec8a
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IIPOMBIIIJIEHHOTO CIIoco0a
IIOJIY4EHUS CEPHOU
KUCHOThL. XUMHUYECKOE
3arpsi3HeHue
OKpYKaroLIEn CpeJIbl
COEJIMHEHUSIMH CEPBI

Briuucienne MaccoBoi

bu6moreka [IOK
27 OJIM BBIXOJA MIPOAVKTA 10.12.24
a Jla PO yK https://m.edsoo.ru/00adec8a
peaxiuu
OO01as xapakTeprucTuKa
2IEMEHTOB V A-Tpyniisbl.
28 A30T, pacpocTpaHeHHE B 12.12.24 bubmorexa LIOK
» PACIPOCTp R https://m.edsoo.ru/00adeea6
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA
AMMuak, ero pusndeckue Eu 10K
nOInoTEKA
29 M XHMHYECKHE CBOMCTBA, 17.12.24
https://m.edsoo.ru/00adf004
MOJTyYCHUE U TPUMEHEHUE
[TpakTrueckas padota Ne
3 no teme «[lomyyenue bu6 e OK
30 v 19.12.24 uosmorexa 1
aMMHaKa, U3y4eHue ero https://m.edso0.ru/00adf180
CBOWCTBY
A30THas KHCIIOTa, €€ B 10K
HOInoOTEKA
31 U3UYECKUAE U 24.12.24
¢ . https://m.edso0.ru/00adf306
XUMHYECKHE CBOMCTBA
Hcnonp3oBanue HUTPATOB Bbubaunoreka [IOK
32 P 26.12.24 1

M COJIell aMMOHUS B

https://m.edsoo.ru/00adf518
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KaueCTBE MUHEPATHHBIX
ynoOpenuit. XumMudeckoe
3arpsi3HEHUE
OKpYKaroLIEn CpeJIbl
COCIIMHEHUSIMH a30Ta

33

®docdop. Oxenn pochopa
(V) u pochopHas
KHCII0Ta, (PU3HYECKUE U
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE

9.01.25

bu6moreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanne docdaTton
B KQ4Y€CTBC MUHECPAJIbHBIX
ynoOpeHuit. 3arps3HeHne
MPUPOIHOMN Cpebl
dbocdharamu

14.01.25

bu6moreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XUMHYECKUE CBOMCTBA

16.01.25

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxcunpl yriaepoaa, ux
(buzuveckue u
XMUMHYECKHE CBOMCTBA.
DKOJIOTUYECKHUE
MpoOJIeMBbl, CBSI3aHHBIE C
okcuzoM yriepona (IV)

21.01.25

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

37

YronpHas KUCIIOTa U €€
COJIN

23.01.25

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢
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[TpakTtuyeckas padora Ne
4 no teme "llomydenue

bu6mmoreka [{OK

38 JIEKUCJIOTO rasa. 28.01.25
T https://m.edsoo.ru/00ae027¢
KauecTBenHnas peakuusa Ha
KapOoHaT-UOH"
HepBOHa‘-IaJ'IBHBIC IIOHATHUS
00 OpraHm4ecKux bubanorexa IIOK

39 p 30.01.25 o
BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTiepo/ia
Kpemuuii u ero buommoreka [JOK

40 P 4.02.25 1
COEIUHEHUS https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne
5. Pemenue
AKCIIEPUMEHTAIBHBIX bubnuoreka [JOK

41 6.02.25
3a7a4 110 TEME https://m.edsoo.ru/00ae0bf2
«Baxuenime HeMeTaIb
A UX COEIUHEHUD)
KontponbHas padoTa Ne3
no TeMe «Baxueliniue bu6 € OK

42 11.02.25 nomorexa 11
HEMETAJUIBI U UX https://m.edsoo.ru/00ae0el8
COCIMHEHU S
OO6mras xapakTepucTuKa
XAMHYECKUX 3JIEMEHTOB
— METAJJIOB. b K

43 13.02.25 nommorexa 110
Merannnueckas CBSI3b U https://m.edsoo.ru/00ael03e
MeTaInYecKas

KpucTajllinuecKas
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pemérka. Gusnyeckue
CBOMCTBA METAJJIOB

XUMHYECKUE CBOUCTBA

44 METAILJIOB. 18.02.95 bu6mmoreka [{OK
DIIEKTPOXUMHYECKHUIH P R https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaJUIOB
OO01He croco0nl
MTOJTyYEHHUST METAJIJIOB.

CmuaBel. Beruncinenus no

45 ABHEHUAM XUMHUYECKUX 20.02.25 bubmorexa LOK
P . R https://m.edsoo.ru/00ae1156
peaKIui, eciii OJTUH U3
pEareHToB COJICPIKUT
npuMecH
ITousarue o koppo3uu Bbubanorexa ILHOK

46 pp 25.02.25 nosmotera I
METaJIJIOB https://m.edso0.ru/00ae1278

bu6mmoreka [IOK

47 €JIOYHBIE MEeTaJUIbI 27.02.25
1 https://m.edsoo.ru/00ael4b2
OKcuIbl ¥ THAPOKCHUIBI bubnuoreka [JOK

48 4.03.25
HATpUs U KaJust https://m.edsoo.ru/00ael4b2
[IlerouHO3EMEIBHEIC

49 MeETaJUIbl — KAJIBLIUHA U 6.03.25 bubmnorexa [IOK

. H T https://m.edsoo.ru/00ael5e8
Mar"sui
Baxueie coenuaeHus

50 i\ 11.03.25 bubmuoreka [JOK
KaJIbIUS https://m.edso0.ru/00ae15e8
O06006111EHNE U

51 m 13.03.25

CHCTeMaTHu3alus 3HaHu!
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ZK&cTkocTh BOJBI U bubnuoreka [IOK
52 . 18.03.25
CIOCOOBI €€ yCTpaHSHUS https://m.edsoo.ru/00ae1886
[Tpaktuyeckas padora Ne
6 o Teme "JKécTtkocTh b K
53 ) 20.03.25 nommorexa 110
BOJIbI U METOJIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHHs"
bu6moteka [IOK
54 Amomunanit 1.04.25
https://m.edsoo.ru/00aelc64
AmpoTepHbIe cBOICTBA bubnuoreka [JOK
55 3.04.25
OKCHJIa M THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso 8.04.25
https://m.edsoo.ru/00ae1d86
OKXCcuIbl, THIPOKCHUIBI 1
A & A bu6mmoreka [IOK
57 cosmm xkene3a (I1) u xenesa 10.04.25
(1) https://m.edsoo.ru/00ae35e6
O06o06mmeHue 1
58 Hl . 15.04.25
cHUCTeMaTH3allns 3HaHUI
[TpakTuueckas padota Ne
7. Pemenue
59 JKCIEPUMEHTAIBHBIX 17.04.25 bubnuoreka [JOK
3a7a4 [0 TeEME https://m.edso0.ru/00ae3de8
«BaxHeiime MeTalibl 1
HX COCTUHCHUS»
Brruncienus mo
bu6mmoreka [JOK
60 YPaBHEHUSIM XUMHUYECKUX 22.04.25

peakiuii, eciivi OJAUH U3

https://m.edso0.ru/00ael1750



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

peareHTOB JaH B U30BITKE
WJTU COJICPYKUT MPUMECH.
Brrunciaenus MaccoBoi
JI0JIA BBIXOJ1a MTPOJIYKTa
peakiuu

O060011eHNEe U

61 . 24.04.25
cHUCTeMaTH3allHs] 3HAHUI
KonTpomabnas pabora Ne4
mo Teme «Baxuenmne
62 29.04.25
METaJUIBI U UX
COETUHEHUS
BemectBa u matepuainsl B
63 MMOBCEIHEBHOM YKU3HU 1.05.25 bubmorera [JOK
s R https://m.edsoo.ru/00ae3f50
yeJioBeKa
64 XHUMUYECKOE 3arpsi3HEHUE 6.05.95 bubnuoreka [JOK
OKPYXKAIOIIEN Cpeib o https://m.eds00.ru/00ae4270
Posib xumMuu B penieHun bubnuoreka [JOK
65 8.05.25
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
Pe3epBHbIit ypok. EuG 1OK
HOJIHOTEKA
66 O06o001menue u 13.05.25
B . https://m.edsoo.ru/00ae0d0Oa
cHCTEMAaTH3aLMs 3HAHUI
KontponbHas padoTa B
67 aMKaX MPOMEKYTOYHOH 15.05.25 bubmorexa LOK
P P i . https://m.edsoo.ru/00adb33c
aTTeCTaIluu.
PesepBHBI ypoK. bu6mmoreka [JOK
68 PBHEIH YD 20.05.25 1

O06006111EHNE U

https://m.edso0.ru/00ad9cb2



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

cUCTeEMAaTU3alus 3HaHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue»

» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

tabnuiel: [lepuonnueckas cucrema XumMudeckux siaementoB J[. U.
MenneneeBa, TabJiMia paCTBOPUMOCTH, IICKTPOXUMUYCCKHUH Psii HAITPSIKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-rpedoBannii-dI'OC-ocHOBHOT0-00111€T0-00pa30BaHHUs. -

Mertoandeckoe-mmocooue-mist-yanrens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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