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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC OO0, a takxke Ha ocHOBe (enepanbHON paboueit
MporpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeaMmera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepaunu.

[Iporpamma mo xumum MaéT MpEACTABICHHE O LEJAX, OOIIel CcTpaTeruu
oOy4eHUs, BOCIHMTAHUS W Pa3BUTUS OOYYAIOUIUXCS CPEJACTBAMH Y4eOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
npelycMaTpUBaeT pacipe/ielieHne ero Mo Kjiaccam M CTPYKTYpUPOBAaHHE I10
pazznenaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUSI XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEH OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeNbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIIETro 0Opa3oBaHus, a TakKe TpeOOBaHUMN K
pesynbrataM oOO0ydeHHs XUMHUU Ha YypOBHE IeJell H3ydeHus MpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYaroIIerocs: o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (DOPMUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XMUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
HHEPrUu U 00 SBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHs TJI00aIbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUS KyJIBTYphl JUYHOCTH, €€ oOmed u QYyHKIHOHAIBHOU
IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXCcs, HABBHIKOB HMX CaMOCTOSITCNIbHOW y4eOHOW JesSTEITBHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MMOBCEJIHEBHOM KU3HU, TaK U B MPOPECCHOHATBHOMN NS TEIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIIa HA E€IWHCTBO MPUPOABI M  YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HaAy4YHbIM 3HAHUAM, K TPUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJaJd B
HKOJIOTMYECKOE 00pa3zoBaHUE O0yUaAIOIIUXCA.

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUKU O0ECTIeUUBAIOTCS CHeIU(UKON
CoJiepKaHMsl  yuyeOHOTO TIpeAMeTa, KOTOPBIM SBJSETCS  IEIaroru4ecku
aJani THPOBAaHHBIM OTpaK€HHWEM 0a30BOM HAYKHW XMMUM Ha ONpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHE O0YYAIOITUMHUCS CUCTEMBI NMEPBOHAYAIIBHBIX MOHATHH XHUMHWU, OCHOB
HEOPraHMYEeCKOM XUMHUU M HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TTOHATHHA
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi IpOorpaMMBbl 10 XUMUU C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 Mojxoja K e€ nzydeHuto. CoiepkaHue CKIIaJIbIBACTCS U3 CUCTEMBI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMu4ecko peakiuu. O0e 3TH CHUCTEMBbl CTPYKTYPHO OpPraHM30BaHbl IO
OPUHUUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TMpPEACTABICHUM 00 JIEKTPOIUTUUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, PAa3BUBAIOTCS TIOCJIEIOBATEIHFHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIMKM OOBSCHEHUA U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XHUMHUH CIHOCOOCTBYET (DOpMHUPOBAHUIO
MPECTABIEHUS O XUMUYECKOW COCTABISIOIIEH HAYYHOU KaPTUHBI MUPA B JIOTUKE
e€ CHCTEeMHOI MpUPOJbl, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U
MeTOoJaM TMO3HaHUS B Hayke. M3yueHrne XUMHUM MPOUCXOJIUT C MPHUBICYECHUEM



3HAHMM W3 paHee H3YUEHHBIX Y4eOHBIX MNpeaMeToB: «OKpyXarouil MHp»,
«buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipy u3yyeHUM XUMUU NPOUCXOJUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM HAyKU KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKOU
NEeSATENbHOCTU YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbBI XMMUYECKHUX
3HAHMM — BaXXHEWIIUMX (PAKTOB, IMOHATUH, 3aKOHOB M TEOPETHUYECKUX
MOJIO)KEHUM, JOCTYMHBIX 000OIIEHUII MUPOBO33PEHUYECKOr0 XapakTepa, si3bIKa
HAyKH, B IPUOOIIEHUN K HAYYHBIM METOJIaM MO3HAHUS NIPU U3YUEHUU BEIIECTB
U XUMUUYECKUX peakiinii, B QOPMUPOBAHUU U PA3BUTHUU TTO3HABATEIBHBIX YMEHUN
U UX NMPUMEHEHHH B y4eOHO-NO3HABaTEIbHOW M Yy4eOHO-HCCIEA0BATENbCKOM
JeSTENbHOCTH, OCBOEHUU MPaBHJI 0€30MacHOr0 OOpallleHUs C BEIIeCTBAMH B
MOBCETHEBHOM JKU3HMU.

[Ipu u3yyeHnr XUMHH Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus BaXHOE
3HauYEHUE MPUOOPENIH TaKHe 111, KaK:

— (¢GopMHpOBaHUE HWHTEIIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEIICHUMH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJIeHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKOE MpPUOOIICHHE
oOy4Jaromuxcs K CaMOCTOSITENIbHON MO3HABATENbHON NESITebHOCTH, HAYYHBIM
METOJIaM TO3HaHUS, (OPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

—  obecmedyeHue  yCIIOBHA, CIIOCOOCTBYIOIIIUX  TPUOOPETEHUIO
OoOy4JaroIMMHCS  OMbITa  Pa3HOOOPA3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMII), MUMEIOIIHNX
YHUBEPCAJIbHOE 3HAUCHUE JJIS pa3IMYHBIX BUJIOB JIESITEIIBHOCTH;

— ¢opMupoBanue o00mIeH (QYHKIHMOHATBFHON H €CTeCTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM UYHCJE€ YMEHHA OOBSICHATh W OICHUBATH SBIICHUS
OKPY’KaIOLIEr0 MUpPA, UCIOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE NPU U3YYEHUU
XUMHH, TPUMEHATh MX TPU PEUICHUU MpoOJieM B TOBCEIHEBHOW >KU3HU U
TPYZOBOM JEATEIbHOCTH;

— (¢opMupoBaHue y OOy4yarOUIMXCAd TyMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUS TEHHOCTH XWMHYECKMX 3HAHWUH /A BBIPAOOTKH HSKOJOTUYECKU
1eJIeCO00Pa3HOTO TIOBEACHHSI B OBITY W TPYJAOBOM JESITEIBHOCTH B IETAX
COXPAHEHMS CBOETO 3/I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHBALIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHMI0 Ha OCHOBE YCBOEHHMS OOIIEUYETIOBEUYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY PO UIIA U HAIPABICHHOCTU JAJIbHEUILErO
oOy4eHusl.

OOmiee 4yucao 4YacoB, OTBEAEHHBIX ISl M3YYEHHs XMMHHM Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kilacce — 68 yacoB
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumun. Posib XUMHUM B )KU3HU YEI0BEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHATHE O MeTOJaxX MO3HAHUS B XUMUU. YHCTHIEC BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHYECKUE HIeMeHThl. CUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BellleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAas aTOMHash Macca.
OtHocuTenpHAs MOJICKYJISIpHAsE Macca. MaccoBas 10J11 XUMHUYECKOT0 2JIEMEHTa
B COCJTMHCHHH.

KomnuectBo BemectBa. Monbs. MonsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MAcChl W YHCIA CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacd€Tel mo
dbopmynaM XUMHUUECKUX COCTUHEHUH.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
OPU3HAKU. 3aKOH COXPAaHEHUS MAacChl BEIIECTB. XHMHUYECKHE YpPaBHEHUS.
Knaccuduxanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY/10H, MpaBuiiaMu paboThI B 1a00paTopuu u
npuémamMu 0OpaleHus ¢ 1abopaTOPHBIM 000PYI0BAHHEM, U3YUCHUE U OTTUCAHUE
(bU3UYECKUX CBOWCTB 0Opa3IOB HEOPraHMYECKUX BEIIECTB, HAOIOJCHUE
¢usnuecknx (MIaBiIeHUE BOCKA, TassHUE JIbJIa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUsl BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIIUBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJECHCTBHE M€Ja C KUCIOTOW) SIBJICHUM, HaOJII0/ICHHE
Y ONKCaHUe MPU3HAKOB MPOTEKAHUS XUMUYECKUX Peakluil (pa3oxkeHue caxapa,
B3aMMO/JICHCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUAA
Meau (Il) mpu HarpeBaHuH, B3aUMOJICHCTBHUE Kejl€3a C PaACTBOPOM COJIM MEIU
(I1), wm3ydeHwe cHocoOOB pa3eleHUs CcMecel: ¢ TIOMOIIbI0 MAarHuTa,
¢unbTpoBaHWE, BHIApPUBAHUE, MUCTHIULAIMUSA, XpomaTorpadus, MPOBEICHUE
OYMCTKH TIOBAPEHHOM COJIM, HAOMIOJCHUE U ONMMCAHKUE PE3YyIbTAaTOB MPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJeJeH
MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BewecTBo. HaxoxxneHue kucimopoaa B Npupoe, (PpU3MYECKHe U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucioponaa. CrocoOsl
MOJIYYeHHs] KHUCJIOpoJa B Ja0OpaTOpMM W NOPOMBIINUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
DK30- U SHAOTEPMHUYECKHE PEAKUMU. TOIIMBO: Yrojlb U METaH. 3arps3HECHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojse, (¢GU3NYECKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MonsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHYECKUM YPaBHECHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pacTBOpuTEdb. PacTBOpHI.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1101 BEIIECTBA B pacTBOpe. XHMHUYECKHME CBOMCTBA BOJBI.
OcHoBanus. Posb pacTBOPOB B IPUPOJIE U B KU3HU yeraoBeka. KpyroBopot Boabl
B NpUpOJIe. 3arpsisHEHUE NPUPOAHBIX BoJA. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
Heconeobpasyromue. Homenknarypa okcunoB. dusmueckue U XUMHUUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcHoBanusi. Knaccudukaiuss OCHOBaHWI: HIENOYM M HEPACTBOPUMBbIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHne oCHOBaHUI.

Kucnotel. Knaccudukanms kucinor. Homenknatypa kucior. @uzndeckue u
XUMHYECKHUE cBoMcTBa KHCIOT. Psng aktuBHOocTH MeTauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @u3znueckue 1 XUMUYECKHE CBOICTBA CONEH.
[Tomydenue counen.

['eHeTnueckas CBsI3b MEXKY KJIACCAMH HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OINpEIEICHUE COAEpKaHUs KHCIOpPOJa B  BO3JAYXE,
MoJiyyeHue, coOupaHue, paclio3HaBaHWE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJFOZICHUE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHHUS U MPEKPAILICHUS TOpeHUs (IT0Kapa), O3HAKOMIIEHHE ¢ 00pa3liaMu
OKCUJIOB U OINHCAHUE WX CBOMCTB, MOJy4€HUE, COOMpaHUE, pacrno3HaBaHUE U
M3y4YEHHE CBOMCTB BOJIOPOJa (FOPEHUE), B3aUMOIEHCTBHE BOAOPOIAa C OKCUIOM
Menu (II) (BO3MOXKHO UCHONB30BAHUE BHJICOMATEPUANIOB), HAOJIOJICHHE



0o0pa3LoB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE OCOOEHHOCTEU
pacTBOpEHUA BEIIECTB C Pa3JIMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBJICHUE
pacTBOPOB C ONPEACIEHHOW MACCOBOW [IOJIEM PAaCTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJbI C MeETaIaMH (HAaTpUeM U KajibllueM) (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPHUAIOB), UCCIE0BAaHUE 00pa3I[0OB HEOPTaHUUYECKHUX
BEILIECTB Pa3JIMUHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B
pacTBOpax KUCIOT W IIeoYeH, u3yueHue BzaumojeiictBust okcuaa meau (1) c
pacTBOPOM CEPHOM KHUCIIOTHI, KACIOT C METAJUIAMH, PEaKIMil HEUTpalIn3aluu,
MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METauia APYruM
U3 PacTBOpa COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 Teme «Baxkueimue
KJIACChl HEOPTAHUYECKUX COCTUHECHUI».

IHepuoanuecknin 3axkoH u Ilepuoanyeckass cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHue aTtoMoB. XUMHYECKasi CBA3b.
OKHuCIHUTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUNT

[lepBble MOMBITKU KJIacCU(PUKAIIUA XUMHUUYECKUX AJIeMeHTOB. [loHsTHe 0
rpynmnax CXOJHBIX 3JIEMEHTOB (LIEJTOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJUIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIC 00pa3yloT amdoTepHbIC
OKCHUJIbI U TUAPOKCHUIBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkomepuoaHas # JJIMHHONEPHUOIHAS (OPMBI
[leppuonnueckorn cucremsl xumuueckux adiemeHroB JI. WM. Menneneesa.
Ilepuoasl u rpynnel. DOuU3nyecKkuil CMBICI TMOPSIKOBOIO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. WM30Tomnbl. DIEKTPOHBI.
CrtpoeHne 2JIEKTPOHHBIX 000JI0YeK aTOMOB TMEpBhIX 20 XUMHUYECKUX IJIEMEHTOB
[Tepuonnueckoit cucremsl . . MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoii cucreme l. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue llepumonnueckoro 3akoHa u llepuonnueckoil  CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB Il pa3BUTHUS Hayku U npaktuku. [[. 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp oxucieHus. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:



M3yueHHE 00pa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIAX TPUMEPBl  OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCSl 4e€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHSITUM, TaK U IOHSATUHN, SIBJISIOIIUXCS CUCTEMHBIMU JIJIs1 OT/ICIIbHBIX TTPEMETOB
€CTECTBEHHO--HAY4YHOT' 0 [IUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHSTHS: HAaydyHbIM (akT, rumnoresa,
TEOpHsi, 3aKOH, aHAJIN3, CUHTE3, KJIacCUu(PuKaIus, NepuoAUIHOCTb, HAOIOICHHE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIIbl, PaJIUOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUI 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, (PU3NYECKHUE BETMYUHBI, STUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
MIOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[lepuoguueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOMOB, Kalus, KaJIbLHUS U UX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHnue BemecTBa: BUAbI XUMUYECKOW CBSI3U. THIIBI KPUCTAJUIMUECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccuduxkaims 1 HoMeHKIATypa HEOPraHUIECKUX BEIECTB. XUMUUIECKUE
CBOMCTBa BEILECTB, OTHOCSIIMXCS K PA3JUYHBIM KJlaccaM HEOPraHUYEeCKUX
COEMHEHUN, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BELIECTB.

Knaccudpukanusa XUMUYECKHX peakUid MO pa3IMYHbIM MOpHU3HaKaM (110
YHCIIy M COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3 (DEKTy,
110 U3MEHEHUIO CTETICHEN OKUCIEHUS XUMUUECKUX 3JIEMEHTOB, 10 00PaTUMOCTH,
M0 VY4YacTHIO Karajnu3aTopa). OK30- W DHAOTEPMUYECKHE  PEaKIuH,
TEPMOXUMUYECKUE YPABHEHUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsTHe 0 TOMOT€HHBIX U T€TePOTC€HHBIX
peakuusix. Ilonarue o karanmuze. lloHATHE O XUMHYECKOM pPaBHOBECHM.
@DakTOpbl, BIUSIONIME HA CKOPOCTh XUMHYECKOW PEAKIUH U TOJ0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKIIMHA C HCHOJIB30BAaHUEM METO/A
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiun wonHOro oOMeHa. YCIIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEICTABICHUN 00 AJICKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [ToHsATHE O TMAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x71opuaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiuu
OT BO3JCUCTBUS Pa3IUYHBIX (AKTOPOB, HCCIEAOBAHHME DIIEKTPONPOBOIHOCTU
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMALMUA KUCIOT, WLIEJIOYEed M COJIeH
(BO3MOKHO HCIIOJIB30BAHUE BHUJIEO0 MATEpPUAJTIOB), MPOBEJACHUE OMBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKA TPOTEKaHUS pPEakiuid HOHHOro OoOMeHa
(oOpa3oBanue ocajka, BBIJEICHHE Tra3a, o0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuu pas3noKeHusl, COEAUHEHNUs ), pACIIO3HABAHNE HEOPTAHUYECKHUX
BEIIECTB C I[IOMOIIBIO KA4YECTBEHHBIX pPEAKIUMWA Ha HOHBI, PEUICHUE
JKCIIEpPUMEHTAJIbHBIX 3aa4.

HemeTtanibl 4 UX cOeAMHEHUS

OO6mass xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3aumoeiicTBUE C MeTajylaMU, HEMETallIaMH, LIeJI04aMu). XJIOPOBOJOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, nmpuMmeHeHue. Jlelctrue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B MIPUPOJIE.



O61mas xapakrepucTtuka 31eMeHToB VIA-rpynnel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTeneHn okuciaeHusi. CTpoeHne u pu3nuecKre CBOKWCTBA
MPOCTBIX BEIIECTB — KHCIOpOAa U Cepbl. AJUIOTPONHbIE MOAU(PUKALIU
KHCJIOpOJIa U cepbl. XUMUUYECKHE CBOWCTBA cepbl. CepoBOAOpPOA, CTPOECHHE,
buznyeckue W XuMHUYeckue cBoicTBa. OKcHIBI CEpbl KaK MPeACTaBUTEIU
KHUCJIOTHBIX OKCUIOB. CepHasi KHCJIOTa, (PU3NYECKHE M XUMHUYECKHE CBOICTBA
(oOurue Kak MpeacTaBUTEINs Kjacca KUCIOT U crnenuduueckue). XuMUIecKue
peakiuy, JIeKalue B OCHOBE MPOMBIIUIEHHOTO Crnoco0a MOJyYeHHs] CEpHOM
kucnothl. [Ipumenenue ceproit kucinotel. Cosii CEpHON KUCTOThI, KAYeCTBEHHAs
peakuus Ha cynbdar-uoH. Haxoxknenue cepbl U €€ COENMHEHHMH B MPUPO/IE.
XUMHUYECKOe 3arps3HEHUE OKpyXaroued cpelbl COSAMHEHUSIMU  Cepbl
(KUCIOTHBIE JOXJM, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
peIOTBPAILICHHUS.

O6mmas xapakrepuctuka neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENIEHU OKUCIEHUS. A30T, pacCIpOCTpaHEHUE B IPUPOJIE,
dbuznveckue U XuMu4Yeckue cBoiictea. Kpyroropor azora B mpupojie. AMMHAK,
ero ¢u3MYECKUEe U XUMUUYECKHE CBOMCTBA, MoyiydeHue u npumeHeHue. Coiuu
aMMOHMUS, UX (PU3MYECKUE U XUMUUECKUE CBOMCTBRA, MpuMeHenne. KauecTBenHas
peakuus Ha MOHBI aMMOHMsI. A30THasi KUCJIOTa, €€ mojaydeHue, Gusndeckue u
XUMHYECKHE CBOMcCTBa (00mIMe Kak TMpeACTaBUTENs Kiacca KUCIOT U
cneruduyeckue). Vcmnonap3oBaHMe HUTPATOB M COJIEM aMMOHHS B KauecTBE
MUHEPAIbHBIX yI00peHui. XHUMHUECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpebl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC MOXKIHW, 3arpsA3HEHUE BO3AyXa, MOYBBI U
BogoémoB). dochop, amtorponusie mMoaubukanuu (ocdopa, puznueckue u
xumudeckue cporictea. Oxeun pocdopa (V) u docdhopHas kucnora, Gpuzndeckue
U XMMHYECKHE CBOMCTBA, moiydeHue. Mcmnonb3zoBanue (ocdartoB B KauecTse
MUHEPAIbHBIX yI00OpEHUH.

O6mras xapakrepuctuka 3eMeHToB |1V A-rpynmel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUS. YTIEpoJd, aUIOTPOIHbIE
MoAu(UKAINKA, PACTIPOCTPAHCHHE B MPHUPOAE, (PU3NUECKHE W XUMHYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupoze. OKCUIIBI yIiiepoaa, ux
duznueckne W XUMHUYECKHE CBOMCTBA, JEWCTBUE HAa JKUBBIE OPTaHU3MBI,
MOJIYYCHHE W MMPUMEHEHHE. DKOJOTHUECKHE MPOOIIEMBI, CBI3aHHBIC C OKCHUIOM
yraepoaa (1V), rumore3a ri00anbHOrO MOTEIUVIEHUS KIMMAaTa, MAPHUKOBBIM
s dekr. YroibHas KACIOTa U €€ COTH, NX (DU3NISCKHUE M XUMHUUCCKHE CBOMCTBA,
noiyyeHue u npuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEJILCKOM
XO35IUCTBE.



[lepBoHauanbHblC TOHATHS 00 OPraHWYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIHMIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [IOHATHE O OMOJOTHYECKH BaXKHBIX BEIIECTBAX: JKHPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHeHUs KpeMHHsl B mpupoze. OOmue mpeacraBieHus 00
okcuze kpemuus (V) u kpemaneBoit kucinore. CHIIMKaTBI, UX UCITOJIB30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEILHBIC MaTEPHUAJIbI: KEPaAaMHUKa,
CTEKJIO, IIEMEHT, 0eTOH, Keae300eToH. [IpobaemMbr 6€30MacHOT0 HCIIOIh30BaAHUS
CTPOUTEIIBHBIX MAaTEPHAJIOB B TTIOBCEIHEBHOM KH3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTraHUIYECKUX BEIIECTB, CBOMCTB COJITHON KMCIIOTHI,
NPOBEJICHNE KA4YeCTBEHHBIX PEAKIUH Ha XJIOPHA-UOHBI M HAOIIOACHUC
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakarone (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB U WX COEQUHEHUW (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHEM KOHIEHTPUPOBAHHON CEpPHOM KHUCIIOTHI, H3yYeHHE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpHANIOB), oOpa3naMu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, pPaclio3HaABAaHUE U
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAUeCTBEHHBIX pEaKIHWii Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
peméTok anmasa, rpadura, Qymiepera, 03HaKOMIICHHE C ITPOIIECCOM afCOPOITHH
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOHWCTBOM MPOTHUBOTA3A,
MOJIyYCHHE, COOMpaHre, paclio3HaBaHNE U U3yYCHUE CBOMCTB YTIIEKHUCIIOTO Tasa,
MIPOBEJICHNE KAaYECTBEHHBIX PEaKINii Ha KapOOHAT U CUIIUKAT-HOHBI U N3YYCHUE
MPU3HAKOB WX TNPOTEKaHWS, O3HAKOMJICHHE C TMPOAYKIHEH CHINKATHOU
MIPOMBITINICHHOCTH, PEIICHUE SKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TeMe «Baxueime
HEMETaJUTBI M X COCTHHCHHUS.



MeTtajuibl M UX COCAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanyueckoi CucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJuioB. MeTtanyeckas
CBSI3b U METAJUIMYECKAs] KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN DSl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajlb, YYTYH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[Iles1ouHble MeTaIIBL: TTONOXKEHUE B [leproanueckoi cucteMe XuMUYECKUX
anemenToB JI. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXJICHUE B MPUPOJIE.
dusnyeckrne U XUMUUECKHE CBOMCTRA (Ha TpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHUBI HATpud U Kanus. [IpuMeHeHue WIETOYHBIX METANIOB U HX
COEIMHEHUH.

[[leiouyHO3EMENIbHBIE METANIBI MarHuid W KaJbLMi: TOJOKEHUE B
[Tepunoanueckoil cucreme xumuueckux 3yeMeHToB /. 1. MenneneeBa, ctpoeHue
WX aTOMOB, HaxoXJaeHue B mpupoge. Punyuecknue M XUMHYECKHE CBOMCTBA
MarHus W Kajapuusa. BakHeilline coequHeHus KalbLUs (OKCHI, THAPOKCHI,
coinn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmromuHuii: mnonoxkeHue B llepuonnueckoil cucteMe XMMHYECKHX
anementoB /. M. MeHneneeBa, CTpO€HHME aTOMa, HAXOXIEHUE B IMPHUPOJE.
duznyeckue M XUMHYECKHE CBOWCTBA alOMUHUS. AMQOTEpHBIE CBOICTBa
OKCH/JIa U TUAPOKCUA ATTFOMUHUSL.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa »xene3za. Okcuabl, THAPOKcUabl U coiu xkeneza (Il) u
xenesa (l1l), ux cocrtas, cBoiicTBa U MOIYyUYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C 0Opas3lamMu METAUIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, H3YYE€HHUE pE3yJbTAaTOB KOPPO3UU METAIIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOIEHUCTBUS OKCH]IA
KaJIbLIUSI U HATpus C BOJOM (BO3MOKHO HCMOJB30BaHUE BHUAEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOU BOBI, ITPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOJIE
(BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEPHUANIOB), IMPU3HAKOB MPOTEKAHUS
Ka4EeCTBEHHBIX PEAaKUW HA HOHBI: MarHus, KaJlblUs, AJIFOMUHUS, [IUHKA, XKeJe3a
(I uxenesa (1), memm (1), HabIIOCHIE U OTIHCAHWE MTPOIIECCOB OKPAITUBAHUS
IJJAaMEHH MOHAMU HATpusl, Kallus W Kajdblus (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEpUATIOB), HCCIIeIoBaHHE aM(pOTEPHBIX CBOMCTB  THUIPOKCHU]IA



ATFOMUHUS U TUAPOKCH]IA IIMHKA, PEIICHNUE SKCTICPUMEHTAIBHBIX 33124 110 TEME
«BaxxHeunne MeTaibl U UX COCITUHECHUS.

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
HCITOJIb30BaHUE BEIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momoip npu
XAMHYECKUX 0KOTaX M OTPABICHUIX.

XUMHUYECKOe 3arpsi3HEHUE OKpYKaromiel cpeapl (peneiabHas J0myCcTuMas
KOHIIeHTparnus BemecTs, nanee — [1JIK). Poib XuMuu B pelieHHH SKOJIOTHISCKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTEePHATIOB (CTEKJIO, CIIJIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHaIbl).

Mesxcnpeomemnuvle ceasu

Peanuzanmss MEXNpeaIMETHBIX CBS3€d MPU M3YYCHUU XMMHHM B 9 Kiacce
OCYIIECTBIISICTCSI 4Yepe3 HCIIOIh30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX
TOHSITHI, TaK W TIOHSITHH, SIBJISIONIUXCS CHCTEMHBIMU JIJIS1 OTACIIBHBIX TIPEIMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO61ure ecTecCTBEeHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
HKCIIEPUMEHT, MOJEIHPOBAaHUE, M3MEpPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®duzuka: Marepusi, aTroMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJa, SJECKTPUUYECKUN 3apsii, MPOBOIHUKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIIECTBA, ra3, pacTBOpP,  PacTBOPUMOCTb,
KPUCTAININYECKasd penI€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, EIUHUIIBI
M3MEPEHUs, KOCMHYECKOEe MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
YI0OpEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
MOJIE3HBIE MCKOIIaeMble, TOILITUBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUA W
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHOIICHUS K  OTEUYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XHMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOIICHHH B KOJJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM, y4eOHO-MCCIIEAOBATEILCKOM, TBOPYECKOM H JPYTHX BHJAX
NESTETHbHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HON COBMECTHOM AESTENBHOCTH TPH
BBITIOJTHEHUU Y4YEOHBIX, IMO3HABATENBHBIX 3a/1ad, BBIMIOJIHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIIIH B MPOIIECCE ITON yIeOHOI NeITeTbHOCTH,
TOTOBHOCTH OLICHUBAaTh CBOE MOBEACHUE W IOCTYNKH CBOMX TOBApPHUILEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEACTBUN
MOCTYTKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEeakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBA3IX YEJIOBEKa C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



M03HABATEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUH MO
XUMUHU, HEOOXOIUMbIE JIJI1 OOBICHEHUS! HAOJ0IaeMbIX MPOIIECCOB U SIBICHUM,
MO3HABATEIbHON, HHGHOPMAIIMOHHON M YUTATENbCKON KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl ¢ Y4YEOHBIMHU TEKCTaMH, CIPaBOYHOU
JTUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMH CpPEACTBAMU HH(GOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYyYEHHUIO M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €camM0O0Opa3OBaHUIO, TMPOCKTHOM U  HCCIEI0BATEIbLCKOM
JeSATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHSI 00yUYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTU 3>KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHUE TOCJIECACTBUU U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs1), HEOOXOAUMOCTH COOJIFOICHUS TTpaBUJl 0€30MaCHOCTH TIPU OOpaIleHuN
C XMMUYECKUMHU BEI[ECTBAMU B OBITY M pealIbHON KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHYECKOMY HM3YyYeHHIO Mpodeccuid U TpyAa pa3iIudHOro
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHUYECKHU 1e7ec000pa3HOe OTHOUIEHHWE K MPHUPOAE KAK HCTOYHUKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE [IEHHOCTH 3J0pOBOI0O
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MIEeCKOMY U TICUXUYECKOMY 37I0pPOBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
mpaBuwI 0OE30MacHOTO TOBENEHUS TpH paboTe C BEIIECTBAMHU, a TaKXKe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUSA TIJ100aJIbHOTO
XapaKTepa dKOJIOTMUYECKUX MPOoOJIeM U MyTel UX pelieHus MoCPeICTBOM METO/I0B
XUMHH, 3KOJOTHYECKOTO MBINUIEHUS, YMEHHUS pPYKOBOJACTBOBAaTHCS UM B
MMO3HABATENIbHOW, KOMMYHUKATUBHON U COLUAIBHON ITPAKTHUKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yNbTAaTOB BBIACIAIOT 3HAUYUMbBIC TS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MIPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOe. ), KOTOPhIS
HCIIOIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpeAMETax U MO3BOJIAIOT Ha
OCHOBE 3HaHUU U3 ITUX MPEIMETOB (HOPMUPOBATH MIPEACTABICHUE O IIEJIOCTHON
HAay4yHOM  KapTUHE MHpa, U  YHHUBEpPCaJbHbIE  ydeOHbIE  JIEUCTBUS
(mo3HaBaTeNbHEIE, KOMMYHHKATUBHBIE, peryJsTUBHBIC), KOTOPBIC
obecnieunBalOT  (opMHpOBaHME  TOTOBHOCTHU K  CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMH MOHATHSIMH ), UCIIOJI30BATh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KPUTEPUH JIJIs1 KJIaCCU(PUKAIIMN XUMHUUECKHUX BEIIECTB U XUMUYECKUX PEAKIIUM,
yCTaHABIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3U MEXKAY O0OBEKTaMU W3YyYEHHS,
CTPOUTH JIOTHYECKHUE paCCykAeHUA (MHIYKTHUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTHUH), J€JaTh BBIBOJbI U 3aKIIOYEHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4ETOM 3TUX MOJIECIIbHBIX IPEACTABICHUN BBIABIISITh U XapaKTEPU30BaATh
CYIIECTBEHHBIE TPU3HAKUA HM3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMHYECKUX PEAKIUW, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPHYMHHO-
CJIEICTBEHHBIE CBSI3U U MMPOTUBOPEYMS B U3y4aEMbIX MIPOLECCAX U SBICHUSIX.

ba3oBble ncciaenoBaTe/ibCKue AeiCTBUA !

YMEHHUE HCIO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUSA, a TAaKK€ B KAauyeCTBE OCHOBBI Il (POPMUPOBAHHS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3AIMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, GOPMYIUPOBATH 000OIICHUS
Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIEIOBAHUS, COCTABISAThH
OTU€T O IMPOJIeTaHHON padoTe.



Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH MH(OOPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEICTABICHUS, TOIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAST JIMTEpaTypa XUMHYECKOTO COACPKaHUS, CIPaBOYHbBIC
nocobusi, pecypcel MHTepHETa), KPUTHUECKU OIICHUBATH MPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE TMPUMEHSTh Pa3IMYHbIe METOAbI U 3aMPOCHI MPU TOUCKE U 0TOOpE
uH(OpMaIlMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJisI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOW aKTHMBHOTIO WCIIOJIB30BAHUS PA3JIMUHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOATEILHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEeCTaBICHUS
uH(OpMalMK ¥ WILITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJIb30BaTh M AaHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCIIE0BATEIBCKOM ACATEILHOCTH HH(POPMAITHIO O BIUSHUY TPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKpYXKAloled MPUpOAHON
Cpeapbl.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHs 3a/1aBaTh BOIPOCHl (B XOJ€ nauanora W (WJId) IUCKYCCHUU) IO
CYLIECTBY 0OCyX)HaemMoil Tembl, (OpPMYIHpPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIINIOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[O3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JeiaTh MNpPE3CHTALMIO
PE3YJIBTATOB BHITIOJHEHUS] XUMUYECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO OTIBITA,
nabopaTopHO paboOThl TIO HKCCIIEIOBAHUIO CBOWCTB BEIIECTB, Yy4eOHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATEIIbCKON  JIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIOMIUX MPOOJEM Ha OCHOBE ydé€Ta OOIIMX WHTEPECOB U COTJIACOBAHMS
no3uiuii (00CyX1eHrss, 0OMEH MHEHHSIMHU, «MO3TOBBIC IIITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUM, ONpEAEICHUE KPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIe 1elCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh LN AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BEIOMpATh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI PEIICHUST YUEOHBIX
Y MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEIBHO COCTAaBJISATh WM KOPPEKTUPOBATH



NPEUIOKEHHBI QJITOPUTM JEUCTBUU IMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYEHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBJICHHOW €U, YMEHUE
KCMOJI30BATh U AHATU3UPOBATH KOHTEKCTHI, MIPEJIAraeMbl€ B YCJIOBHUM 3aJaHUIA.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE O0YUYaIOIIMMUCS HAay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI
nercTBuM, crneuuuyeckue I TpeAMETHOM obsacth  «XUMHUS», BHUIBI
NEATEIbHOCTA IO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuenuss B 8 kijacce mpeamMeTHble pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh y OOYJAFOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJICKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpPOIHASL U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
Y MOJIEKYJIIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJIApHAsl Macca,
MaccoBas J0JIsI XUMHUYECKOIO0 JJIEMEHTAa B COCAWHEHUH, MOJIAPHBIN
00BEM, OKCHII, KHCIIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHUIATEIHHOCTD,
CTETNIeHb OKHCIICHUS, XUMHUYECKasi peakius, Kiaccuuxanus peaxiuil:
pEaKLUHUU COCIUHEHUs, PEAKLUUU PAa3JIOKEHUS, pPEaKkLUu 3aMEILICHUs,
peakuuu oOMeHa, 3K30- M SHAOTEPMUYECKUE PEAKIINH, TETIOBOM A hexT
peaKkIuy, sIpO aToMa, AJIEKTPOHHBIA CJIOM aroMa, aTOMHas OpOUTalb,
pagpyc aroMa, XUMHYECKas CBfA3b, IIOJSApHAasT U HENOJsIpHas
KOBAQJICHTHAsl CBS3b, MOHHAs CB3b, HWOH, KaTHOH, aHWOH, pPacTBOp,
MaccoBasi A0Jis BellecTBa (IPOLIEHTHAs KOHLIEHTPALIMs) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IIPUMEHSATH 3TU NOHATUSA [IPU ONKCAHUU BEIIECTB U UX MPEBPALICHU;

e WCIIOJIb30BaTh XWMHUYECKYI) CHMBOJHUKY JUIsI COCTaBJICHHS (OpMYyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpENENSATH BAJIGHTHOCTH aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTETICHb  OKHCIIGHHWS DJJIEMEHTOB B  OWHAPHBIX  COCIUHCHHSIX,
IIPUHAJICKHOCTh BEIIECTB K OINPENCIEHHOMY KIIACCYy COCIMHEHHM IO
dbopMynaMm, BHI XUMHUYECKOM CBsi3M (KOBAJIGHTHAsS W WOHHAs) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpeiBaTh cmbicn llepuonnueckoro 3akona [[. M. Menaeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT UX MOJI0KeHUA B [lepuoanueckon cucreme,



3aKOHOB COXpPAHEHHUsI MacChl BEIIECTB, OCTOSTHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOTapo;

ONMMCHIBaTh M XapaKTepus3oBaTh TabmuuHyo ¢opmy Ilepuonnueckoi
CHUCTEMbl XHMHYECKHUX DOJEMEHTOB: pa3iMyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)», masnsie
U 0OJIbLINE MEPHUOJIbI, COOTHOCUTH 0003HAYEHMSI, KOTOPhIE UMEIOTCS B
tabiuue «llepuoguyeckas cucrema xumuueckux snemeHToB J[. .
MenpeneeBay € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa, oOOIIee Yucio
AJIEKTPOHOB U PACTIPEEICHUE UX O AJIEKTPOHHBIM CIIOSIM);
KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYeCcKue
BELIECTBA, XUMUYECKUE PEAKIIUH (110 YUCITY U COCTaBY YYacCTBYIOUIUX B
peakIiy BEIECTB, M0 TeII0OBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB,  NOJATBEpXIas  ONUCAaHWE  MpUMepaMu
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEaKITU;
NPOrHO3UPOBATH  CBOMCTBAa BEHIECTB B  3aBUCMMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTU MPOTEKAHUS XUMUYECKUX
IPEBpaIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »3JieMeHTa 1o (opmyre
COCIMHEHHS, MAacCCOBYIO [OJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEpPAlMUd MBICIUTEIBHON NEATETbHOCTH —
aHaou3 ® CHHTE3, CpaBHEHHE, OO0OOIIEeHHEe, CHUCTEMAaTHU3aIlUIo,
KJIacCU(UKAIINIO, BBISBICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3eH — IS
U3YUYEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX pEaKIUW, €CTECTBEHHO-
Hay4dyHblE  METOJAbl  TO3HaHUS —  HAONmIOJEHHe, W3MEpPEHHE,
MOJEINPOBAHNE, SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN);

cleioBaTh IpaBWJIaM  TOJIb30BaHHUS ~XMMHUYECKOW TMOCYIOH U
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOparieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSIMU TIO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOMYYCHUIO U COOMPAHUIO
razoo0pa3HbIX BELIECTB (BOAOpOAAa M KHCJIOpPOAa), MPUTOTOBIECHUIO
PacTBOPOB C ONPEACIEHHON MaCCOBOM JIOJIEW pAaCTBOPEHHOTO BEIIECTBA,
IJIaHUPOBaTh M MOPOBOJUTH  XMMHYECKHE  SKCHEPUMEHTHI IO
pacno3HaBaHUWIO pPACTBOPOB WIEJIOYEM M KHCIOT C IOMOIIBIO
WHJIUKATOPOB (JaKkMyc, peHondTanent, METUIOPAHXK U IPYTHE).



K koHuy oOyuenus B 9 kJacce npeameTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHUM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKIysl, XUMUYECKas CBsI3b, TEIIIOBOM A PekT
peakuud, MOJib, MOJIAPHBIM  00BEM, pPACTBOp,  BJIEKTPOJUTHI,
HEBJICKTPOJIUTBI, JNEKTPOIUTAYUECKAS] TUCCOLMALIUS, PEAKIIUU UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIIHLHBIC PEAKIINH,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(poTepHOCTh, XUMUYECKas CBSI3b (KOBaJICHTHAs, MIOHHAS,
MeTaJUTM4ecKas), KpUCTaUIMYecKas penieéTka, Koppo3us METasjoB,
CILJIaBbl, CKOPOCTh XUMHUYECKOW PEAKIMU, NPEAETbHO IOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSTUU H
NPUMEHSTh 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XWMHYECKYIO CHMBOJIMKY JUIsI COCTaBJieHUS (opMy
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEsATh BAJICHTHOCTD M CTETIEHb OKUCJICHUS XUMUUYECKUX JIEMEHTOB
B COCIUMHEHMSX PaA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTIpeIeIEHHOMY KJIacCy COeAWHEHUM 1o (opMyiiaMm, BHJI XMMHUYECKOU
CBsi3M (KOBaJICHTHAs, WOHHAs, METaJyIMyecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3PSl HOHA [0 XUMUYECKOU popMyIie, XapaKTep Cpeibl B
BOJIHBIX pacTtBopax HEOPraHUYECKUX COEJIMHECHUMH, THUII
KPUCTAJUIMYECKON pEIIETKM KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIci Ilepuoguueckoro 3akona [[. M. MenneneeBa u
JNIEMOHCTPUPOBATh €r0 TMOHMMAaHHE: OIKUCHIBATH W XapaKTEpHU30BaTh
Tabunyto Gopmy lleprogudeckoit CUCTEMbI XUMHUECKHX dJIEMEHTOB:
pasuyaTh MOHATHS «TJaBHas moarpynma (A-rpynma)» U «ImoOodHas
noarpynna (b-rpymma)», manasie u OONBIIME TEPHOJBI, COOTHOCHUTH
0003HaYCHUSA, KOTOPHIC HMCIOTCA B TICPUOAMYECKON Talbimime, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU CTPOCHUS ATOMOB XHMHYECKHX
AMEMEHTOB (COCTaB W 3apsia snapa, oOIee 4YHCIO JIIEKTPOHOB U
pacrpeneneHue HUX IO DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB JIEMEHTOB M UX COCIUHEHHM B
npeaenax MajblX MIEPUO0B U IIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;



KIacCU(UIMPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPTaHUYECCKUE
BEIECTBA, XUMUYECCKUE PEAKIINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peakIuu BEMIECTB, MO TEIIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTETICHEH
OKUCJICHHS] XUMHUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBAThH) OOIIKUE U CHEU(PUIESCKUE XUMHUUECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TOJTBEP)KIas OIHCAHUE
IpUMEpPaMH MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHHUU COOTBETCTBYIOIIHUX
XUMHYECKUX PEaKIIHiA;

COCTaBIIATh YPAaBHCHUS DSJCKTPOJUTUYECKOW JMCCOLMAIUUA KHUCTIOT,
IICJIOYCH W COJICH, TOJNIHBIE W COKpAIICHHBIC YPaBHEHUS pEaKIui
MOHHOTO  OOMEHAa, YypaBHGHHS  pEaKIHi,  MOJATBEPIKIAIOIINX
CYIIECTBOBAHUE TCHETHUYCCKOW CBS3U MEXKJY BEIIECTBAMM Pa3IUIHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTH OKHCIMTEIIBHO-BOCCTAHOBUTEIIBHBIX PEaKIIHA
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TPOTECKAHUS XMMHYCCKHX IPEBPAIICHHH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHUTENIbHYIO MOJEKYJISIPHYI0O M MOJIAPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrOo »dJieMeHTa 1o (opmyre
COCIMHEHHS, MAacCCOBYIO [OJII0 BEIIECTBA B pPacTBOpE, IPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peaKIny;

coOMoMaTh  TpaBWiIa  TOJIB30BAaHHMS  XMUMHYECKOW  IOCYJAOM W
1a0opaTopHBIM O0OpYJAOBaHWEM, a TaKXKe TMpaBWiIa OOpaIICHHUS C
BEIIECTBAMU B COOTBETCTBHH C HWHCTPYKIUSMU TIO BBIIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OIMBITOB MO TMOJYYCHUI0 U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

NPOBOAUTH PEAKIUH, TOATBEPXKIAIOINE KA4eCTBEHHBIM COCTaB
Pa3TUYHBIX BEIIECTB: PACMIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OPOMH/I-
, Hoaua-, kapOoHat-, pocdar-, cCUIUKAT-, Cyabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI M MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPTaHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIC OIEPAIlid MBICIUTEIBHON ESITEIbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 000O0IIEeHHe, CHCTEeMaTH3AIHIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHA, E€CTECTBEHHO-HAyYHBIE METOMIbI
MO3HAHUs — HaOIO/IEHNe, U3MEpPEHNEe, MOJICTTUPOBAHNE, YKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsmyecTBo 4yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMHUYECKHE OHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemectBa 1 xuMu4yeckue bu6moreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopon.Ilonstue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubnuoreka [JOK
24 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



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

Paznean 3. Illepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

[Tepuonnueckuii 3aKOH U

[Iepuoauueckas cucrema
bu6mmoreka [IOK

3.1 . 7
XHMUHCCKHX JIMCHTOB /| https://m.edsoo.ru/7f41837¢c

N. Mennene-eBa. CTpoeHue
aToma

XUMHYECKASA CBA3b.
bubmmoreka [{OK

https://m.edsoo.ru/7f41837¢c

3.2 OKHUCIINUTEILHO- 8 1

BOCCTAHOBHUTCJIBHBIC pCaAKIINN

Htoro 1o pazaen 15 bubnuorexa [JOK
P https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubanoreka LIOK

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

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 08 4 >



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX Eu OK
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 nommoteka 1

nX COCANMHCHUA

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

OO01mas XxapaKTepUCTUKA XUMUIECKIX

bu6mmoreka [IOK
24 aneMeHTUOB VA-rpynuibt. Yriiepo i 8 https://m.edsoo.ru/7f41a636
erMHI/II/I 1 UX COCOIUHCHUS
Wroro mo pazueny 25
Pazgen 3. Mera/sibl M UX COeAMHEHUS
. bubnuotexa [JOK
A1 4
3 Obmpe cBoHCTBA METAILIOR https://m.edso0.ru/7f41a636
bubmmoreka [{OK
2 B 7 1
3 AKHEUITHE MeTaJIIBl M UX COEINHEHHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kaomas cpeia
41 BeniectBa u Mmatepuanbl B KU3HU 3 bu6moreka [IOK
' 4eJg0BeKa https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpems 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
YKU3HU 4yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c

9 IlonaTtue o MeToMaxX MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1

3 «[IpaBuiia paboTHI B 1ab0paTOpun 1 bubnuoreka [IOK
Y IPUEMBI 0OpaIeHUsI C https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM))

4 YucTele BemecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOsl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK

A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
bubmuoreka [JOK
6 A 1
TOMBL M MOTSEARE https://m.edsoo.ru/ff0d2a6¢c
XUMUYECKUE DTIEMEHTHI. 3HAKH
7 (CMMBOJIBI) XUMHUYECKUX 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubnuoreka [IOK

8 I1
POCTBIC H CIIOHBIC Betectsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUECHHUE bubmorexa HOK
yAp ya https.//m.edsoo.ru/ff0d2d50
3aK0H MMOCTOSHCTBA COCTaBa
BelecTB. Xumudeckas hopmysa. bubnuotexa [JOK
10
BajeHTHOCTE aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
OTHOCUTENLHAS aTOMHAs Macca.
11 OTHOCUTENLHASA MOJIEKYIIIpHAs bubmorexa [IOK
yp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHAYECKOTO bu6moreka [IOK
3JIEMEHTA B COEIUHECHNUU https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecrBa. MoJb. bubnuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XMMUYECKHE bubnuorexa [JOK
SIBJICHUSI. XUMHUUYECKasl peaKIus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycilioBUA NPOTEKaHUS bubnuorexa [JOK
15 .
XUMHUYECKUX pPeaKHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUSI MACChI bubnuoreka [JOK
BellleCTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJan4ecTBa, MacChl
bubmuoreka [JOK
17 BEIIECTBA 0 YPaBHEHUSIM

XUMHWYCCKUX peaKI_[HP’I

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

Knaccudukarus XaMHUYECKUX

bu6mmoreka [IOK

18 eakiuil (CoeuHEHUS,
peakuui (coez https://m.edsoo.ru/ff0d3f34
pasiioKeHus1, 3aMeIleHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHImKIIoneauct. O0o0menue u bubnmorexa LOK
’ . https://m.edsoo.ru/ff0d40c4
cucreMaTtni3anda 3HaHNU
KonTponsnas pabora Nel no teme
20 «BelecTBa U XUMHAYECKUE bubnmorexa LHOK
https://m.edsoo.ru/ff0d4290
peaKITum
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kuciopon — sneMeHT u bubmmorexa LOK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnyeckre U XUMHUYECKHE
99 CBOMCTBA KUCJIOPOia (pEeaKIuu bubnuoreka [IOK
okucneHus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIax
CriocoObI MOJTydeHHUsT KHCII0POo/1a B
23 J1a00paTOPHU M IIPOMBIIIIEHHOCTHA bubmmorexa [IOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpuMeHeHre KucIopoia
Tennooii 3¢ HeKT XuMHIECKOM
peakIuu, IOHSATHE O
24 TEPMOXUMHUYECKOM YPAaBHEHUH Eubmorexa HOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- U HJOTEPMHUYECCKHUX
peaKIusax
TommmBo (HedTh, yroab U METaH).
(e, yr ) bubnuorexa [IOK
25 3arps3HeHne Bo3/yxa, CocoObl

CTro MpeaoTBpalICHus

https://m.edsoo.ru/ff0d4c4a



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

[Tpaktuyeckas padora Ne 3 mo
teMe «llonydyenue u cobupanue

bu6mmoreka [IOK

26
KHUCJIOpOJIa, U3YYEHUE €0 https://m.edsoo.ru/ff0d4ae2
CBOUCTB»
Boxoponx — sneMeHT B mpocToe
27 BemefTBo Haxoxneuue 1]3;) bubnmorexa LOK
’ https://m.edsoo.ru/ff0d4dd0
pupoie
dusnueckue U XUMHUYECKUE
28 CBOMcTBa BoJgopoaa. [IpumeHeHue bubnmorexa LHOK
pona. Lip https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
bu6moreka [IOK
29 IT
OHATHE O KHCJOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0pl Mmosty4eHust BOAOPO/Ia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTruueckast pabota Ne 4 o
31 teMe «[lonyuenne u cooupanue bubmorexa HOK
yi P . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €r0 CBOMCTBY
39 Monspabiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIM4yecTBa
33 BEILECTBA ra3a I10 €ro U3BECTHOM bubnnorexa [IOK
Hl . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciaenust 006M0B ra3oB MO
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuoreka IIOK

3aKOHA 00BbEMHBIX OTHOLIEHUI
rasoB

https://m.edsoo.ru/ff0d5708



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

35 Du3NUEeCKNe U XUMHUUYCCKHUE bubmuoreka [IOK
CBOWMCTBA BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnuorexa [JOK
MHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 Hacrenmennnie 1 HeHaCBIIIEHHBIE bubmmoreka [{OK
pacTBOpbl. MaccoBast 10J1s1 https://m.edsoo.ru/ff0d5h40
BEIllECTBA B pacTBOpE
[IpakTueckas padora Ne 5 no

38 teme «lIpurortoBienue pacTBOPoB bubnuotexa [JOK
C ONpeaeNEHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 KontponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Okcuapl: cocTaB, KiaccuuKausi, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue n XuUMHUYECKUE

41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U bubmmorexa [IOK

’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB

42 OcHOBaHUs: COCTaB, bubmuoreka [JOK
KJ1accu(uKaus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

43 [Tosmyuenue u xumuueckue bubnuorexa [IOK
CBOMCTBa OCHOBAaHU I https://m.edsoo.ru/ff0d67ca

44 Kucnorsr: coctas, bu6mmoreka [JOK

KJ'IaCCI/I(I)I/IKaI_[I/IH, HOMCHKIJIAaTypa

https://m.edsoo.ru/ffOdfee2
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[Tony4yeHnue u xXumMu4eckue

bubmuoreka [IOK

45
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 CHOCO((SI)II) T0JI )eHI/IH XI/IMI/I‘{ZIC)KI/IG bubmiorexa HOK
Ny YHEHEL https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTrueckas padora Ne 6.
47 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3a1a4 o TeMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYCCKUX COCAMHCHUIDY
I'eHeTHYecKas CBA3b MEKIY
48 KJIaCCaMH HEOPraHUYECKUX bubmorera [JOK
. P https://m.edsoo.ru/00ad9a50
COCIMHECHU I
49 O06o00meHNEe U CHCTEMAaTH3aITHS bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI bubmorexa [TOK
- https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHCHUI
[TepBbie TOTBITKH KIacCUPUKAIIIH
51 XUMHYECKUX AJIeMEHTOB. [loHsTre bubmotera [JOK
) https://m.edsoo.ru/00ad9ffa
O TPYIIIaX CXOTHBIX IEMEHTOB
[Tepuoandeckuii 3aKOH 1
59 Ilepuomnueckas cucrema bubnuoreka [JOK
XUMHUYeCKuX daeMeHToB 1. Y. https://m.edsoo.ru/00ada52¢
MeneneeBa
bubmuoreka [JOK
53 Ilepuropl, TpymIIbI, TOATPYIIIIBI 4

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoctaB

bubmuoreka [IOK

>4 aTOMHBIX sifep. M30Tomnbl https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 000JI0UeK

55 aTOMOB 3JICMCHTOB bu6mmoreka [IOK
[Tepunoanueckoit cucremsl /1. U. https://m.edsoo.ru/00ada6hc
MenneneeBa
XapakTepucTuKa XUMHUYECKOTO

56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuotexa [JOK
[Tepnoanueckoii cucreme J1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro

57 3aKOHA JIJI Pa3BUTHS HAYKU U bubnuorexa [JOK
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
YU€HBIH, eJaror u rpaxaaHuH

58 DIJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
XUMUYECKUX HIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK

59 Honmas ximireckas cosisb https://m.edsoo.ru/00adac34

60 KoBanentnas nonsipHas bubnuorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8

61 KoBanentnas HenosnspHas bubnuoreka [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9

62 CreneHb OKUCICHUS bubmmorexa [JOK

https://m.edsoo.ru/00adae28
63 OkucauTenbHO- bubmuoreka [JOK

BOCCTAaHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bubnuoreka [IOK

64 OKHCIIUTEIN U BOCCTAHOBUTCIIH 1 httos://m.edsoo.ru/00adb076
o
65 | «Copoome o Kenmonmn | 1 Eummonesa LIOK
https://m.edsoo.ru/00adb486

CBSI3b)»

66 PesepBubrit ypok. O60011eHNE 1 1 bubnuotexa [JOK
cUCTeMaTH3alls 3HAHUMI https://m.edsoo.ru/00adb33c

67 PesepBubrit ypok. O60011eHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2

68 Peseprubrit ypok. O6001eHNE 1 1 bu6moreka [IOK
CHCTEMAaTH3alIHs 3HAHHUI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoabHusbie | IlpakTHueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 brbmorexa [TOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccuduxkanus n
3 HOMEHKJIaTypa HEOpraHUYECKUX 1 bubamorexa LOK
P P https://m.edsoo.ru/00adb7e2
BEIECTB

4 Bunn xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel o

5 teme «IloBTOpeHue u 1 1
yriay0JieHrne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiiaccay
Knaccudukanus XuMuyeckux

6 €aKINH M0 Pa3INIHBIM 1 Eubmorexa HOK
P P https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7 [TonsTHE O CKOpOCTH 1 bubnuorexa LIOK
XUMHUYECKOH peakuuu. [londarue https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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0 TOMOTE€HHBIX U T€TEPOTr€HHBIX
peaKuusx

TloHATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOLIME HA CKOPOCTh

bu6mmoreka [IOK

8 XUMUYECKON PEaKLUy U https://m.edsoo.ru/00adc28c
TOJIOKEHNE XUMHYECKOTO
paBHOBECHs
9 OKucIuTeIHbHO- bu6moreka [IOK
BOCCTAHOBHTEIIBHBIE PEAKIINN https://m.edsoo.ru/00adcade
Teopus 3MEKTPOIUTHYECKON
10 nuccoranuy. CHIbHEIE U bubmmorexa TTOK
https://m.edso0.ru/00adcd68
ciabble AIIEKTPOTUTHI
11 HoHHbIe ypaBHEHHSI peaKIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBaHHI1 B CBETE
12 MpeACTaBICHUI 00 Eubmorexa HOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKOU
JIMCCOLMAIIAN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubnuoreka [JOK
AJIEKTPOJIUTUUECKON https://m.edso0.ru/00add8b2
JIUCCOLIMAIAN
14 [Tonsartue o runponuse conei bubmorexa [IOK

https://m.edsoo.ru/00add9d4
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O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [IOK

15 3HaHUU https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Pemenune 3KCIepuMEHTATBHBIX bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a/1au»
KonTponsnas pabora Ne2 no
17 TeMe «DNEKTPOTUTHIECKAs bubnuotexa [JOK
qucconranys. XuMU4ecKue https://m.edsoo.ru/00addec0
pEaKIuy B pacTBOPax»
OO6mras xapakTepucTuKa
18 ranI(])lreHOBI.) XHMqueCKHe brbmorexa [TOK
. https://m.edsoo.ru/00addfe2
CBOWCTBaA Ha IIPUIMEpPE XJI0pa
Xnoposogopoa. CosssHast
19 KI/ICJ'II:)Ta iﬂi;qecxne CBOIICTBa, bubamorera LOK
’ ’ https://m.edsoo.ru/00ade104
MOJIyueHue, MPUMEHEHHE
[Tpaktrueckast pabota Ne 2 o
20 teme «llosrydenne consiHON bubmorexa HOK
. . https://m.edsoo.ru/00ade348
KHUCIIOTBI, U3y4eHHE €€ CBONCTB
Boruncnenus no ypaBHEHUSIM
21 XUMHUUYECKUX PEaKIUi, eciu bubnuorexa [JOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE
29 OO1as XxapakTepucTuKa bubnuoreka [JOK
aneMeHToB VIA-Tpynmbl https://m.edsoo.ru/00ade64a
93 AnnoTtpomnHsle MoAU(pUKALUU bubnuoreka IIOK

cepbl. Haxoxenue cepsl u e€

https://m.edsoo.ru/00ade64a
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COCIMHEHUH B IIPUPOJE.
XHWMHUYECKUE CBOMCTBA CEPBI

CepoBoa0po1, CTpOCHHUE,

24 ¢bu3nvecKkre 1 XUMHUECKUE bubamorexa [OK
N https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuppl cepbl. CepHast KMCIIOTA,
25 (uznueckue 1 XuMU4YeCcKHue brbmmorexa [OK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHHUE
XUMHUYECKUE PEAKIINH, JIEKaAIUE
B OCHOBE ITPOMBIIIJICHHOTO

26 crioco0a MoTy4eHHs] CEPHOU bubnuorexa [JOK
KHUCJIOTBI. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaroen
Cpelbl COETMHEHUSMU CEPhI

97 Brruncnenne maccoBoi 101 bubnuorexa [JOK
BBIXOJIa TPOJAYKTA PEaKINKU https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
anemMeHToB VA-Tpynmbl. A30T,

28 aCIpOCTPaHEHUE B IPUPO/IC bubmmorexa [JOK
pactupocip PHpOIE, https://m.edsoo.ru/00adeea6
(buznyecKkue 1 XMuMHUYECKUE
CBOMCTBA
AmMuak, ero pusnueckue u

29 XUMHUYECKHUE CBOMCTBA bubmmorexa [JOK

’ https://m.edsoo.ru/00adf004
MOJIy4YeHUE ¥ PUMEHEHHE
[Ipaktuyeckas padora Ne 3 no
bu6mmoreka [JOK
30 teme «IlonmydyeHne ammunaka,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/00adf180
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A30THas KHCIOTa, €€

31 ¢bu3nvecKre 1 XUMHUECKUE Bubmuorexa LIOK
N https://m.edso0.ru/00adf306
CBOCTBa
Hcnonp3oBaHue HUTPATOB U
COJIEl aMMOHMS B KQUECTBE
32 MUHEPaJIbHBIX YI0OpEHUI. bubnuorexa [JOK
XHWMHYECKOE 3arpsa3HEHUE https://m.edsoo.ru/00adf518
OKpYXKaroIlEen CpeJibl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u
33 dbochopnas kucnora, bubnuotexa [JOK
(br3UYEeCKre U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBA, MOJTYyYEHHUE
Hcnonws3oBanue docdaToB B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [IOK
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
VYrnepon, pacpocTpaHeHUE B
35 Hpnpf))zxe, gmﬂlt)lecxll)/le u bubmorexa HOK
. https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOMCTBA
Oxkcunpl yriaepona, ux
(buznueckue 1 XuMU4ecKue
36 CBOMCTBA. DKOJOTUYECKHUE bubmorexa HOK
https://m.edsoo.ru/00adfebe
Mpo0JIeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
37 VYrosbHas KUCHOTA U €€ CONu bubmmorexa [JOK

https://m.edsoo.ru/00ae006¢
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[Ipaktuyeckas padora Ne 4 o
teme "[lonydenue yriekucioro

bu6mmoreka [IOK

38
raza. KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoOHAaT-UOH"
[lepBoHauanbHbIEC TOHATHSA 00
39 OpPraHNYECKUX BEIIECTBAX KAK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
bubmmoreka [{OK
40 Kpemuwuii u ero coetnHeHHS
p https://m.edso00.ru/00ae080a
[IpakTueckas padora Ne 5.
41 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3aja4 1o teme «BakHenme https://m.edso00.ru/00ae0bf2
HEMETAJUJIbl U UX COCTUHEHUS
KonTtponbras padota Ne3 o
. bu6moreka [IOK
42 TeMe «BaxHelme HeMeTaIbl U
https://m.edso0.ru/00ae0el8
WX COCTMHCHUS
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
43 MeTaJljI0B. MeTaindeckas CBs3b bubnuoreka [JOK
U METaJUTMYeCcKast https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peiIéTKa.
®dusndecKue CBOMCTBA METaIOB
XHUMHYECKUE CBOMCTBA
. bubmuoreka [JOK
44 METAJUIOB. DJIEKTPOXUMUYECKUM
. https://m.edso0.ru/00ael1156
P HATIPSKEHUI METaJIOB
45 O61ue crnocoObl MOTy4YeHUS bubnmoreka [JOK

meTaiaoB. CiutaBel. Beranciaenms

https://m.edsoo.ru/00ael156
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110 YpaBHCHUAM XUMHUYCCKUX
peaKkuuii, €CJii OJJMH U3
peareHTOB COJIEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UM METAIIIOB bubmmorexa [OK
https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK

47 [enotmpie meTar el https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuorexa [JOK

KaJus https://m.edsoo.ru/00ael4b2

49 [[lemouHO3eMENHHBIE METAIIIIBI — bubnuotexa [JOK

KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiimmne coeuHEHNAS bu6moreka [IOK
KabIINs https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3 AL
3HaAHUH
59 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuorexa [JOK
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[Ipaktrueckas pabota Ne 6 o
53 teMme "JKECTKOCTH BOIBI U Eubmorexa HOK
. " https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS

54 N — bubmuoreka [JOK
https://m.edso0o.ru/00aelc64

55 AMdoTepHbIe CBOHCTBA OKCHJIA U bubnuoreka [JOK

TUIPOKCHUIA https://m.edsoo0.ru/00aelc64

56 Keeso bubmuoreka [JOK

https://m.edsoo.ru/00aeld86
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57

OKCI/II[BI, THAPOKCUABI U COJIA
xenesa (1) u xenesa (111)

bubmuoreka [IOK
https://m.edsoo.ru/00ae35e6

58

O0001IEHHE U CUCTEMATU3ALIUS
3HAHUH

59

[Ipaktuyeckas padora Ne 7.
PCHICHI/IG BKCHepI/IMCHTaJ'H)HBIX
3aja4d 1Mo TeMe «BaxkHaeie
METaAJJIbI U UX COCIUHCHU S

bubmmoreka [{OK
https://m.edsoo.ru/00ae3de8

60

Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PeareHTOB J]aH B
M30BITKE W COJEPKUT
npumecu. Boeruucienus
MAacCOBOM JIOJIH BEIXOJa
MPOIYKTa peakIyu

bu6moreka [IOK
https://m.edsoo.ru/00ael 750

61

O00011eHNEe U CUCTEMATU3 AL
3HAHUN

62

Kontponbras padorta Ne4 o
TeMe «BakHeHIe MeTajlIbl U
HX COEIUHEHUS

63

BeniectBa u MaTcpuralibl B
HOBCCﬂHeBHOﬁ ZKHN3HHU 4YCJI0BCKa

bubmuoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XUMUYECKOe 3arpsi3HeHHe
OKpYXarollen cpebl

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

65

Ponp xumMuu B peUICHUun
OKOJIOTHYCCKHUX l'[pO6J'IeM

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270
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PesepBHriit ypok. O600IeHNE 1

66 1 bubmuoreka [IOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PezepBHbiit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O0o0IICHNE T 1 bubmuorexa [IOK
cUCTEMaTH3alIs 3HAHUI https://m.edso0.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 7 knacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
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