MHWHHUCTEPCTBO MNPOCBEUIEHUS POCCHUICKOM ®EJEPALIMH
MuHHCTEPCTBO 00pa30BaAHHSs CapaToBCcKo#i 00.1aCTH
Aamunucrpanus basapno-Kapa0yaakckoro MYHHIHNA/IBLHOTO PalioHa

MBOY "COII Ne 1 p. n. Basapubiii Kapa6yaak"

PACCMOTPEHO

pyxosoautens HIMO
&

Hesckas O.B.

MEOY "TOu! Nt
n E37pMmii Kapabyns
Capareserohe

npuka3 Ne

oT «_SL»MNZS r.

PABOYAS IPOTPAMMA
(ID 551299)

yue6uoro npeamera «XHMHs. Ba30Bblii YpOBEHb»

st obyuarowuxes 8 —9 Ki1accoB

p.n. Bazapueiii Kapa0Oyaak 2023-2024 yu.r.



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHWUW K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO OO0IIIero oO0pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboueid MporpaMMel
BOCITUTAHMS U C YUETOM KOHIIEIIIMH MPENoJaBaHus y9eOHOro peaMeTa « X UMUs
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit Denepanuu.

[Iporpamma mo Xumuu naéT TpeACTaBICHHE O IENIX, OOIIeld CTpaTeruu
oOy4eHHUs, BOCHUTAHWUS ¥ PA3BUTHS OOYYAIONIUXCS CPEACTBAMHU Y4EOHOTO
npeaMerTa, yCTaHABJIMBAET o0si3aTeNIbHOE MPEIMETHOE coaepkKaHue,
peaycMaTpUBAET paclpeieieHUEe €ro IO KilaccaM W CTPYKTYpUpPOBaHHUE 10
pazienaM M TeMaM IMPOrpamMMbl IO XMMHUH, OIPEIENSICT KOJIUYECTBEHHbIC W
Ka4ueCTBEHHBIE XapaKTEePUCTUKHU coZepKaHuUs, PEKOMEHIyEMY1O
MOCJIE0BATEIbHOCTh ~ M3YUYECHHUSI XHMHHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOyYarolIuXCs, ONpeaesieT BO3MOXXHOCTH TIpeaMera s
peanu3anuu TpeOOBaHMKM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TaKKe TpeOOBAHUM K
pe3yJibTaTaM 00y4YeHHUsI XMMUU Ha YPOBHE IIeJIei M3YyUEHHs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENBHON JEATEILHOCTH OOYYaromerocss MO OCBOCHHIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XUMHH CIY)KHT OCHOBOW sl (OPMHUPOBAHUS MHPOBO33PCHUS
oOydJaromerocsi, ero MmpeACTaBICHUH O MaTEPUAIbHOM CIWHCTBE MHpPA, BAXKHYIO
poib uUrparoT (GOpMHUpPYEeMble XHMHEW MPEICTABICHUS O B3aUMOIPEBPAICHUIX
SHEPrUU U 00 IBOIIOIMHU BEIIECTB B MPUPOJE, O MYTSIX PEIICHHUS TI0OATbHBIX



npo0JieM YCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM, YHEPreTUYECKOM,
MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuyenune xumuu:

CIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH IS caMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYphl IUYHOCTH, €€ 00111eH 1 (YHKIIMOHAIBHONW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSATENbHOW yueOHOW  JIeSTEIBHOCTH,
OKCTIEPUMEHTATIBHBIX M HCCIICIOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON eATeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsSiAAa HA €UHCTBO MIPUPOJBI U YETIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATanoM B OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4arONIUXCS;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
-HAY4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTHUYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlaHHbIE HampaBlIeHWs] B OOYYCHUH XUMHH OOECTICUMBAIOTCS CIEM(PUKON
COoJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  IEJaroruyecKu
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKU XMMUU Ha OIpeaesIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHATHH XHUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTHENbHBIX 3HAUMMBIX IOHSITHH
OPraHUYECKON XUMUHU.

CtpykTypa cojaepaHusi porpaMMbl MO0 XUMUU chopMuUpoBaHa Ha OCHOBE
CUCTEMHOro moaxoja kK €€ u3ydyeHuro. ColepxaHue CKIAIbIBAETCA M3 CUCTEMBI
MOHATHN O XMMHUYECKOM JJIEMEHTE U BELLIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakiuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OPraHM30BaHbI 1O MIPUHIUITY
IIOCJIEIOBATENLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX IPEIACTABICHUN
Pa3HOTO YPOBHSIL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOCHUM aTOMa U XMMHUYECKOMU CBS3U;

— TpeACTaBJICHUNW 00 DIEKTPOJUTUYECKOM JUCCOLMALMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE OSMIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOTO



YpPOBHSI K JPYroMY, BBITIONHSASA (PYHKIMH OOBACHEHUS U TMPOTHO3UPOBAHUS
CBOICTB, CTPOEHHUS U BO3MOXXHOCTEH MPAKTUYECKOrO0 MPUMEHEHUS U MOJTy4YEHUs
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CHOCOOCTBYET  (HhOPMHUPOBAHUIO
IIPEICTABICHUS O XUMUYECKON COCTABIIAIOIIECH HAyYHOU KapTUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW MpUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4HOMY 3HAaHHUIO H
METO/IaM TO3HaHUs B Hayke. V3yuyeHue XuUMUU TPOUCXOJIUT C NPHUBICUEHUEM
3HAHMM U3 paHee HW3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalomui MUpy,
«buonorus. 5—7 knaccel» U «Dusnka. 7 Kiacey.

[Ipy wW3yyeHUHM XUMHHM MPOUCXOAMUT (POPMUPOBAHME 3HAHMA OCHOB
XUMHYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JESTENbHOCTH YEJOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOTO MpeamMeTa COCTOUT B (POPMUPOBAHMHM CUCTEMBI XUMHUYECKUX
3HAHUM — BaKHEHIIHUX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX IMOTOKEHUH,
JOCTYIIHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HAayKH, B
OpUOOIIEHUH K HAyYHbIM METOAaM I[I03HAHUA TIPU HU3YYEHUH BEIIECTB M
XUMUYECKUX PEaAKIi, B (GOPMUPOBAHUU M PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-NO3HABATEIbHOM M Yy4eOHO-UCCIIEeN0BaTEIbCKON
NeSITENBbHOCTH, OCBOEHUU TpaBHJI O€30MacHOro OOpallleHHs C BEIIeCTBAMH B
MOBCETHEBHOM KM3HHU.

[Ipu M3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs Ba)KHOE
3HauYeHUE MPUOOPENI TaKHe 11eJ1, KaK:

— (dopmupoBaHHe HHTEIUICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOATEILHOMY MPUHITHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOYyYEHHS Ha CHUCTEMaTHYecKoe TNPHOOIICHHE
O0y4aroUMxcs K CaMOCTOSITENIbHOM IO3HABATENIBHON AESITEIbHOCTH, HAyYHBIM
MeTOoJaM TNO3HaHMA, (POPMHUPYIOIIMM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBUN, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00 YyIarOIIMMUCS
OIbITAa Pa3HOOOPA3HON JEATEIBbHOCTH, IMO3HAHMS M CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), MMEIONIUX YHUBEPCAIbHOE 3HAUEHUE st
Pa3IMYHBIX BUJOB JAEATEIbHOCTH;

— (opmupoBanme oOmEeH (QyHKIHMOHATFHON W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATHP W OICHHUBATH SIBJICHUS
OKPY’KaIOIIEro MUpa, UCHOJIb3Ysl 3HAHUS M OMbBIT, MOJYYEHHbIC NMPU HU3YUCHUU



XUMHH, NPUMEHATh HMX MpPH PELIEHUU MpoOJeM B MOBCEAHEBHOM XHU3HU U
TPYAOBOH AEATEIILHOCTH;

— ¢opMmHpoBaHHME y OOyYalIIMUXCAd TIyMAHUCTHUYECKUX OTHOILIEHUH,
MOHUMAaHUSl LIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAaOOTKM SKOJIOTHYECKH
1enecooOpa3Horo TOBEJEHUs B OBITY W TPYIOBOM JACSATEILHOCTH B IEAX
COXPaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBALMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpo(uiisi U HANPABIECHHOCTH JalbHEHIIEro
oOy4eHusl.

OO6miee 4uCIO 4YacoB, OTBEAEHHBIX I H3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTanisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B He/iel0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).

COIAEPKXAHUE OBYUEHUASA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XUMUS B CHCTEME HAYK.
Tena wm BemecTBa. PuU3NMYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BewecTB. [loHsTHE O MeToAax MO3HAHUA B XUMHUHU. YHCTbIE BEIIECTBA U CMECH.
Crnioco0nI pa3eneHus: cMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE BJIEeMEHTbl. CHUMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CIIOkKHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢dopmyna. BaleHTHOCTH aTOMOB XHMHYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. (OTHOCHUTENbHAsT AaTOMHas Macca.
OTHocuTenbHAs MOJIEKYIJIsIpHas Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBs3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacu€tel mo ¢opmymnam
XUMUYECKUX COCTUHEHUM.

du3nuecKkue U XUMUYECKHUE SBICHUS. XUMHUECKasl peakiusi U e€ MpU3HaKH.
3aKOH COXpaHEHUS MacChl BEIIeCTB. XUMHUYecKue ypaBHeHms. Kmaccudukamms
XUMHUYECKUX peaKkuid (COeAUHEHUS, Pa3JI0KEeHHUs, 3aMElIeHUsI, 0OMEHA).



Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu padoThl B 1a0OpaTOpUH U
npuémamu ooOpaleHus ¢ J1adopaTopHbIM 000PYAOBAHUEM, U3YUEHHE U ONUCAHUE
(¢u3nuecknux CBOMCTB O00pa3lOB HEOPraHWUYECKUX BEIIECTB, HAONIOJCHUE
¢usznueckux (IUIaBI€HHE BOCKA, TasHUE JIbJla, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCAIUS BOJABI) U XUMHYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJIEHCTBUE MeJa ¢ KUCIOTON) SIBICHUM, HAOII0ACHUE U
ONMMCAHKWE MPU3HAKOB MPOTEKAHUS XMMUUYECKHX peakluil (pasjokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUEe TMAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeiicTBHE kKejeza ¢ pacTBopoM conu meau (1),
U3y4YeHHE CIOCOOOB pa3/ielieHHus CMeceil: ¢ MOMOIIbI0 MarHurta, (GUIbTpOBaHUE,
BbITIAPUBAHKE, AUCTUIUIAIMS, XpoMaTorpadus, TPoBeACHNE OYUCTKU MOBAPEHHOMN
CoNiM, HaOJIOJEHWE W  ONUCAaHUE  PEe3yNbTaTOB  NPOBEICHUS  OIbITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MaccChl, CO3JaHHUE MOJEJIEH MOJIEKYJI
(1apocTep KHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucinopon — 3imeMeHT U mpocToe
BeniecTBO. Haxoxknenue kucinopona B mpupone, (U3MUECKHe W XUMHUYECKHE
cBoiicTBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue xuciopoaa. CrocoObl
MOJIYYeHUS KHUCJIOpoAa B JIA0OpaTOpHM M TPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoaa B npupojie. O30H — alutoTponHas MOAUGPUKALIMS KUCIOPOIa.

TeroBoit >PheKT XUMHUYECKOW pEaKIuu, TePMOXUMHUYECKHE YpPaBHEHWS,
9K30- M DJHAOTEPMUYECKHE peakiuuu. TOIUIMBO: yroib W METaH. 3arps3HEHue
BO3/lyXa, yCUJIEHNE TAPHUKOBOTO A (exTa, pa3pylieHrne 030HOBOTO CIIOS.

Bogopon — nsnemeHT M mpoctoe BemiecTBo. Haxoknenue Bomopona B
npupoae, (GU3MYECKUE ¢ XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonydeHus. Kuciorer u conu.

MomnsipHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

Odusnyeckue cBoMcTBa BOABL. Boma kak pactBoputenb. PacTtBOpBL
HacebllieHHble M HEHACHIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBas 70Ji4 BelllecTBa B pacTBOpE. XMMHUYECKUE CBOKMCTBA BOAbL. OCHOBaHMUS.
Ponp pacTtBOpOB B mpuposie U B KHU3HHU 4enoBeKa. KpyroBopot BOAbI B IPUPOJE.
3arpsi3sHeHue NPUPOAHBIX BOA. OXpaHa U OUHUCTKA IPUPOJIHBIX BOJ.

Kiaccudukanus neopranmdeckux coenuHeHuil. Oxcuabl. Kiaccudukarys
OKCUJOB:  coyieoOpasyromuie  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHBIE) U



HecosieoOpasyromue. Homenknatypa okcuaoB. Du3nueckue M XUMHYECKHE
CBOMCTBA OKCUIOB. [lomyueHnue OkCuaoB.

OcHoBanus. Knaccudpukauuss ocHOBaHMI: WIIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. Homenkiiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuil. [lorydenrne ocHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dOusudeckue u
XUMHUYECKHE CBOWCTBAa KHUCIOT. Psn aktuBHocTM metaiuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknartypa cosneil. @U3MYECKUEe U XUMHYECKHE CBOWCTBA COJICH.
ITony4enue comen.

I'eneTnyeckas CBs3b MEXKYy KIaCCaMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEJICHUE COAEPKAHUS KHCIOPOIa B BO3AyXE, MOIYyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YUYEHHE CBOMCTB KHCIOpOAa, HaONIIOJCHHE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOAOM W YCIOBUSI BO3HUKHOBEHHUS W
NpeKpaileHus ropeHus (mokapa), O3HaKOMJEHHME C o0pa3naMud OKCHUIOB H
OMHMCaHWe WX CBOWCTB, MOJy4YeHHE, COOMpaHME, PACIIO3HABAHUE U U3YyUYCHHUE
CBOMCTB BoAopoza (ropeHwue), B3aumoneiictsue Boaopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BHUAEOMATEpPHUAJIOB), HAaOIIOJeHUE 00pa3lloB BELIECTB
KOJIMYEeCTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C
pa3IMYHOM pPACTBOPHUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM J10JI€H pacTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBUE BOJbI C METAJLIAMU
(HatpueM ©  KajnbluueM) (BO3MOXKHO  HCHOJIb30BAaHUE  BHUACOMATEPUAIIOB),
UCCJIEIOBaHNE OOpa3IOB HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIIACCOB,
HAO0JII0ICHNEe U3MEHEHHUs OKPACKH MHIMKATOPOB B PACTBOpPAX KUCIOT M IIEJIOYEH,
u3yueHue B3aumojeicTBus okcuga meau (II) ¢ pacTBopoM cepHOMl KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEaKUUMd HEUTpaau3aluy, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHME OJHOTO METajla APYTMM M3 PacTBOpa COJIM, PEIICHUE
JKCIIEpUMEHTAJBbHBIX 3aJad 1o TeMe «BakHelmue KiIacchl HEOPraHHMYECKHUX
COCIMHEHUI.

HHepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHX
yiemenToB JI. WU. MenpgeneeBa. Crpoenne aTomMoB. XMMHYeCKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

IlepBble MOMNBITKM KIaCCU(PUKALMK XUMHUYECKUX dJeMeHTOB. [lonsatue o
IPYIINax CXOJHBIX 3JIEMEHTOB (ILETOYHbIE M MIEJIOYHO3EMEJIbHBIE METAILIbI,



raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIbI
Y TUJIPOKCUJBI.

ITepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMUYECKUX dJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas U JJIMHHONEPUOAHAs  (OPMBI
ITepuonnueckon cuctemsl xumudeckux 3ieMeHToB [[. M. Menneneesa. Ilepuonasl
u rpynnsl. DPuzndeckuil CMBICI IOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUOaA WU
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB MepBbIX 20 XMUMHYECKUX  DJIEMEHTOB
ITepuonnueckonn cucremsl . M. MennpeneeBa. XapaKTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHMS pajJnyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoi CUCTEMbI XUMUYECKUX
BJIEMEHTOB [UJI1 Pa3BUTUS Hayku W mnpaktuku. [[. . MennpeneeB — yd€HbIN U
IpaKJIaHMH.

Xumuueckast cBs3b. KoBajeHTHas (mojsipHass ¥ HEMOJISIpHAs) CBS3b.
DIEKTPOOTPULATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. 11OHHas CBS3b.

Crenenp  okucieHuss.  OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKLIHM.
[Iponiecchl okucaeHus U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydyeHHe oO0pa3loB BEUIECTB METANIOB U HEMETaJUIOB, B3aUMOJIECHCTBHE
TUAPOKCHAA LMHKA C PACTBOPAaMM KHUCJIOT U IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Mescnpeomemmnuwie cea3u

Peanuzanusa MeXnpeIMETHBIX CBSI3€d MpU WM3YYEHHH XUMHUM B 8 Kiacce
OCYILIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHATUM, SBIISIIOIINXCS CUCTEMHBIMU IS OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' 0 LIUKIIA.

OO11ue ecTeCTBEeHHO--HAyUHbIC MOHATHS: HAY4YHbIN (aKT, TMIIOTE3a, TEOPHUs,
3aKOH, AaHalu3, CHHTE3, KilacCU(UKAIMsI, TMEePUOJUYHOCTb, HaOIIOICHUE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepusi, aTroM, OHJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIHUI,
M30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUN 3apsj, BEUIECTBO, TEIO,



00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, (U3MYECKUE BEIIUYUHBI, €IUHUIIBI
MU3MEPEHUs, KOCMOC, IUIaHEThI, 3BE3 b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBbIE UCKOIAaeMble, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XxXUMHUYecKasi peaKkuus

[Tepuoauueckuii 3akoH. [lepuoanueckas cucreMa XUMUYECKUX dJIeMEHTOB /1.
N. Menneneera. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalus, KaJbllUd U UX
COCIMHEHUN B COOTBETCTBHM C IMOJOXXEHUEM »JJieMeHTOB B Illepuomndeckoit
CHUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BelIecTBa: BUJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTATTMYSCKHUX
PEmETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMUECKON PEIIETKU U
BUJIa XUMUUYECKOU CBSI3H.

Knaccuduxanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Ppa3IMYHBIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPTraHUYECKUX BEIECTB.

Knaccudukaius XuMUYeCKUX peakiui Mo pa3iIudHbIM MpU3HAKAM (110 YUCITY
M COCTaBy YYACTBYIOUIMX B pEaKUMUU BEHIECTB, MO TEIIOBOMY 3(PQeKTy, I0
U3MEHEHHIO CTETICHEW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U IHAOTEPMHUUECKHE PEAKIUU, TEPMOXUMHUIECKUE
YpaBHEHHSI.

[TonsiTne 0 ckopocTH XuUMHUUYeckor peakiuu. [loHsTHe 00 00paTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [[oHATHEe O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusax. [lonarue o karanuze. [loHsTHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHYECKOMW pEaKUuu U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  pEaKIHUU. CocraBnienue ypaBHEHUM
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMl C  HCHOJb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust HNEKTPOTIUTHUECKON JUCCOUALINK. DIEKTPOITUTHI U HEIJEKTPOIUTHI.
KaTtnonsl, anroHbl. MexaHW3M [HUCCOLMAIMU BEIIECTB C Pa3IWYHBIMU BHUAAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.



Peakiiuu nonHoro oOMeHa. Y ciioBus MPOTEKAHUS peakuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMA MW cCcOJ€il B CBeT€ MNPEIACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmanun. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMUA KPUCTAJJIMYECKUX PEHIETOK HEOPraHUYECKUX
BEILIECTB — META/VIOB W HeMeTauioB (Tpadura M anMasa), CI0XKHBIX BEIIECTB
(x;mopuma HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIIEKTPOIPOBOIHOCTHU
pacTBOpPOB BENIECTB, IMpollecca JUCCOIMAIMU KHUCIOT, IIeJIoYe H  cojeu
(BO3MOXKHO  HCTOJIb30BAaHME BHUACO MAaTE€pUaNiOB), TMPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TMPU3HAKU  TMPOTEKAHUS  peakluii  HMOHHOrO  OOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIOUIMX ~ MPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu pasiioKeHUs, COSMHEHHS), paclO3HABAHUE HEOPTraHMYECKUX
BEIIECTB C ITIOMOIIBbKD KA4YeCTBEHHBIX pEAKIMHA HA  HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTaJyibl U MX COeIMHEHUS

OO6mast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHYECKHME CBOMCTBA Ha IMpUMEpe  XJiopa
(B3auMofeiicTBME C MeTa/UlaM{, HEMeTa/UlaMu, IIeJo4amMu). XJIOPOBOIOPOI.
ConsHas KUCIIOTa, XMMHYECKUE CBOMCTBa, MOJy4Ye€HHE, NMpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpraHu3M 4YeJoBeKa. BakHeWllne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapakTepucTuka 3eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTtpoeHne u (Pu3NUecKHe CBONCTBA
MIPOCTHIX BEHIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KUCIOPOIa
U cepbl. XUMUYECKHUE CBOMCTBa ceprl. CepoBOMOPO, CTpOCHUE, (PU3UUYECKHE U
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIIOB.
CepHas kmciora, (Qu3nUecKue © XHMHUYCCKHE CBOWMCTBa (00mmMe Kak
MPEACTaBUTENS Kjacca KHUCJIOT u crhenududeckne). XHUMHUYECKHE pPEakilny,
JeKalnue B OCHOBE MPOMBIIUICHHOTO CIMOCO0A TMOMYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kKucaoThl. ConM CepHOM KUCIOThI, KAYECTBEHHAs! peakius Ha
cynbdar-uoH. Haxoxnaenue cepbl W €€ COCNMHEHHWHA B TMpUPOJe. XHUMHYECKOE



3arps3HEHUE OKPYXKAIOIIEeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOXKIIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPAICHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznUeckue U XuMU4eckue cBorcTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKue U XMMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKue U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSI Kjacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopenuit. XuMHUUECKOe 3arps3HEHUE OKPYKAIOIElH Cpe/ibl COCTUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutoTponHbie Mogudukanmuu Gocdopa, puznueckue M XMMHUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u pochopHas kuciora, GU3NIECKUe U XUMUUECKUE CBOMCTRA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTuka anemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHBIE  CTENICHW  OKUCICHHS.  YTJEpPOa,  aJJIOTPOITHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B TMpupone, (HUIUYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6uusi. Kpyrosoport yriepoaa B npupoje. OKCuabl yriepoja, ux
¢uznueckre W XUMHUYECKHME CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBI,
MOJIyYeHHEe W TpPUMEHEHHUE. DKOJIOTHYeCKHUe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1yI00aJIbHOTO TOTEIUICHHUS KJIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ cor, uX (Pu3nuecKue U XMMHUUECKUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YTIEBOJAOPOAOB (Yyroib, NPUPOAHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY W MPOMBIIICHHOCTH.
[TorsiTHE 0 OMONOTUYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U ux
polii B OKM3HU 4YeJOBeKa. MaTepuaibHOE€ €IMHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XMMHYECKHE CBONCTBa, NOJYyYEHUE U
npumeHerne. CoenuHeHHMs KpeMHHs B npupojge. OOme mnpeacraBieHus 00
okcuse kpemuus (IV) m kpemHueBoit kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B



OBITY, B IIPOMBIIIJICHHOCTU. BakHellne CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpobiiemMbl 6€30MacHOr0 MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUATIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

u3y4yeHrue 00pa3IoB HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkarome (U3NYECKUE U XUMUUYECKHE CBOMCTBA
rajloreHOB M HX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB),
O3HAKOMJICHME ¢ oOpasiamMud XJOpuaAoB (TaJIOTEHUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COeAUHECHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMaTeprasoB), HaOIIOICHHE TIpollecca O0yrauBaHusl caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3Yy4YCHHUE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJICHNE KAUYECTBEHHOW peaklny Ha Cynb(har-
WOH W HaOJIOJICHUE Tpu3Haka e€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UYCCKUMHU
cBoMcTBamMu aszora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIL30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIAOOpEHUH, MoTyyeHue,
cobupaHue, paclo3HaBaHWE W U3YYCHHWE CBOWCTB aMMHaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHHUA U (ochaT-uOH U U3yUeHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTBI C ME/IBIO
(BO3MOXHO HCIIOJIb30BaHue BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, ¢yuiepeHa, O3HAKOMJICHUE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJy4yeHUEe, COOMpaHue, PAclO3HABAaHUE M H3yueHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBECHNE KauyeCTBEHHBIX peakiuid Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPOIYKIMEN CUIMKATHOW TPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxxHeume HeMeTaJlIbl U UX COCAUHEHUS.

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTEepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU
ux nosioxeHus B llepmogumueckod cucreme xumuyeckux snemeHtoB [ .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTAJNIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HarnpsbKeHU MetamuioB. OU3nueckue U XMMHYECKUe CBOMCTBa meTamioB. OOiiue
crocoObl monyyeHus MeTawioB. [loHATHE O KOppo3WHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOPATIOMHHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.



[Ilenounble MeTawibl: NoJiokeHUe B llepruoandeckol cucrteMe XUMHYECKHX
anemeHnToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXxOXICHUE B INPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u
TUAPOKCHABI HaTpus W Kanus. [IpuMeHeHue IIENOYHBIX METauIOB U HX
COCMHECHU.

Il[lenoyHO3eMENBHBIE METAIJABl MarHuii MW KajJdblUM: IIOJ0XKEHUE B
Ilepuonnueckon cucrteMe xuMudeckux snemeHToB JI. M. Menneneesa, ctpoeHue
UX aTOMOB, HaX0XJI€HUE B Tpupoje. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kanplmsa. Baxseimme coeauHeHUs] Kaimblius (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BO/BI U CITOCOOBI €€ YCTpaHEeHHUS.

ANOMUHMI: TIOJIO)KEeHUE B [leprnoanueckoi CuCTeMe XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoXAcHUE B Ipuponac. Pusnyeckue u
XUMUYECKHE CBOMCTBA allfOMUHMSI. AM(OTEpHbIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuognueckol cCUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aToOMa, HAXOXJEHUE B Tmpupojae. Du3MYECKUE U
XUMHUYECKHE CBOMCTBA kee3a. OKCHabl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOpa3llaMy METAJIOB W CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBaMH, H3yY€HHE  pE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSI M HATpUs C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOIE
(BO3MOKHO  HCMOJB30BAaHUE  BUJIEOMATEPUANIOB), TIPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLUN HAa MOHBI: MAarHus, Kajblus, AJFOMUHUS, LIMHKA, JKEJie3a
(I1) u xenesa (III), mequ (II), HabmroneHNEe U OMUCaHUE TIPOLIECCOB OKpAIIMBAHUS
IJJAaMEHH MOHAaMU HATpWsl, Kalusd U Kajdblus (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMATEPUATIOB), HCClIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCH/IA aTIOMUHUS
Y THIPOKCUJA [IMHKA, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHeiue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B IMOBCEIHEBHOW »KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakmnuii B ObiTy. [lepBas momomib mpu
XUMHYECKHX 0KOTax U OTPABICHUSX.



XVMMHYECKOE 3arpsi3HEHHE OKpYKalollel cpenpl (MpeaesibHas 10ImyCcTUMast
KOHLEeHTpalus BeulecTs, aanee — [1JIK). Poap xumMun B pemieHun 3K0JI0THYECKUX
npooeMm.

Xumuueckuit IKcnepumenm:

U3ydyeHue oOpa3lioB MaTepuaioB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEpPHBIE
MaTepHuabl).

Meosicnpeomemmnuie ceazu

Peanuzanust MeXnpeAMETHBIX CBSI3eM NMpU M3ydeHUM XUMUU B 9 Kiacce
OCYLIECTBIISIETCSI 4Y€pe3 MCIOJIb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAyYHBIX
NOHSITUM, TaK ¥ TOHSITHUH, SBISIIOIIMXCS CUCTEMHBIMM JIJIsi OTAEJbHBIX MPEAMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OO01mMe ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIM (akT, rumores3a, 3aKoH,
TEOpHUs, aHaldu3, CHUHTE3, KiIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOI0IEHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEb, SIBJICHUE, IapHUKOBBIN
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®uzuka: MaTepusi, aToM, DOJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKHUN 3apsij, MNPOBOJHUKH,
NOJYIPOBOAHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUINYECKAs
pemérka, CruiaBbl, (GU3MUECKHE BEIUYUHBI, €UHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: ¢oTtocunres, npixaHnue, OuMocdepa, IKOCUCTEMA, MUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
M0JIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHSI TPOTPAMMbl OCHOBHOTO OOIIETO
o0pa30oBaHus JOCTUTAIOTCA B XOJ¢ OOyYEeHHS XUMHUU B CIMHCTBE Y4EeOHOU W
BOCIIUTATEIIBHON ESATEIIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUNCKUMHU
COLUMOKYJBTYPHbIMU W JyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSAMU, NPHUHATHIMU B
oOIIecTBE MpaBUJIaMU W HOPMaMHU TOBEJCHUS M CIOCOOCTBYIOT IIpoIieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATTU3AIMN 00YYaOIINXCS.



JInuHOCTHBIE  pE3yibTaThl  OTPaXalOT  TOTOBHOCTH  OOYyYaromMXcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALUA W
paclIMpeHue OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHY€CKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOWIECHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY
W HAy4YHOMY HACJIEAWIO0, TOHUMAaHUS 3HAYEHUS XUMHYECKOM HAYKH B JKU3HHU
COBPEMEHHOI'0 OOLIECTBA, CIOCOOHOCTH BJIAAETh JAOCTOBEPHOW HH(pOpMaIeil o
NEPEOBBIX JOCTHXKCHUAX W OTKPBITHSX MHPOBOM M OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONUCTBE MUpa U OOIIECTBA;

2) TPaskIaHCKOT0 BOCIIUTAHUS:

NPEJACTABICHUS O COLMAJbHBIX HOPMAax M TMPABUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JIPYrUX  BHJAX
NESATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM AESATEILHOCTH MpHU
BBITIOJIHCHUU Y4YEOHBIX, IO3HABATEJIbHBIX 3a7a4, BBIMIOJHEHUN XUMHYECKUX
AKCTIEPUMEHTOB, CO3IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
U B3aUMOINIOMOINM B Tpolecce d3TOW y4eOHOW JeATeIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEAEHHWE M TMIOCTYNKH CBOMX TOBApPHUILEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKUE TMPEICTABICHHUS O BEIIECTBE M XMMHYECKON PpPEAKINH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH M COCTABIISIOIINE
OCHOBY JIJIs1 TIOHUMAaHUSl CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS MNPUPOJIbI, B3aUMOCBS3AX YEIOBEKa C
MIPUPOTHOMN CPEZION, O POJIM XUMHUM B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NI03HABATEIbHbIE MOTHBBI, HANIPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHUS HAOJIOMAeMBbIX MPOIECCOB U SIBICHUH,
MO3HABATENbHON, WH()OPMAIMOHHOW M YUTATENIbCKOW KYJIbTYpHl, B TOM YHCIIEC
HABBIKOB CaMOCTOSTENIbHOM palbOoThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATypPOr, JTOCTYNMHBIMA TEXHUYECKHUMH CpEJCTBAMH HH()OpPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYyYEHUI0O M MO3HAHMIO, JHOO03HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOM W  HCCIENOBATENbCKON
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIMpPaBICHHOCTH W YPOBHS OOYYCHHS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:



OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 KXWU3HU, OCO3HAHWE IOCICICTBUNA U
HETMPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOJs, HAPKOTHUKOB, KypEeHUs),
HEOOXOJUMOCTU COOJNIIOZIEHUs TMpaBwi O€30MacHOCTH TNpH  OOpalleHuu C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIBHOMN KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHUYESCKOMY M3YUYEHHUIO TPO(ECCUil U Tpya pa3IndHOro poja,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWUH TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATHLHON TPACKTOPHH MPOIOKCHUS 00pa30oBaHus C YIETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIICITHON MPOeCCHOHAIBHON ICSITCILHOCTH M Pa3BUTHS HEOOXOJIMMBIX YMEHUH,
TOTOBHOCTH @IalITHPOBATHLCS B MPOPECCHOHAIBHON Cpelie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHE K NPHPOAC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIICCTBOBAHUS, TOHMMAHUE IICHHOCTH 3JI0POBOTO U
Oc3omacHOro o0Opa3a JKM3HH, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXMYECKOMY 30POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHUS
paBMJI 0€30MaCHOTO MOBEACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYalIUAX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOIHON CpeoH, NIl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOM KYJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX peIlIeHUs MOCPEICTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pPE3YIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33pEHHS] OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPHIE
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W MO3BOJISIIOT Ha
OCHOBE 3HaHUHN W3 ATUX MPEAMETOB (OPMHUPOBATH MPECTABICHUE O IETOCTHON
HAyYHOU KapTHHE MHPA, U YHUBEpPCaIbHBbIC YUeOHbIC NEeWCTBUs (ITI03HABATEIbHbIC,
KOMMYHUKAaTHBHBIC, PETYISATHBHBIC), KOTOpbhIE oOecneunBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUTAHHMPOBAHUIO M OCYIICCTBICHHIO Yy4eOHOM
JESITETHbHOCTH.



Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
MPU3HAKW, YCTaHABJIMBATh B3aMMOCBS3b C APYTUMU TOHSTHUAMH), UCIOJIb30BaTh
MOHATHUS JIsl OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BHIOUPATH OCHOBAHUS U
KpUTEPUU ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBEHHBIC CBSI3U MEXAYy OOBEKTaMU H3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICAYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIE W
MeTarpeMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MO, UCTIOJb3yeMble B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJI DJIEMEHTa), XUMHYeckass ¢GopMmylia W ypaBHEHHE
XUMHUYECKOU PEaKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIBHBIX 3aJ1a4, C Y4ETOM
ATUX MOJIEIBHBIX TPEJCTABICHUM BBISABISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKK U3YYaeMbIX 00BEKTOB — XMMHUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble uccienoBarejabckue AeHCTBHA.

yYMEHHE HCIOJIb30BaTh IMOCTaBJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI I (POPMUPOBAHHS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHHWIO, OpPraHU3alldd U TPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHEe HaOmogaTh 3a XOJOM Ipollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (OpMYIUPOBAThH OOOOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEA0BAHUS, COCTABIATh OTUET
0 MpojeraHHoMN padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3TUYHBIX BUOB U (HOPM MPEICTABICHUS, MOIyIaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAsE JUTEpaTypa XWMHUYECKOTO COJACpP)KaHUS, CIPABOYHBIC
mocoOus, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO HH(OpMaIIHIO;

YMEHUE MPUMEHSATh Pa3IMYHbIE METOJIbl M 3alpoChl MPU MOUCKE U OTOOpE
uHOpPMAITMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISi BBITOJTHEHUS



y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEAEIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JaCTH  MCHOJB30BAHMS ~ HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOUPATH ONTUMAIbHYIO OpPMY MPEACTABICHUS UHPOPMAIUHN U
WUTIOCTPUPOBATh pEIIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
ApyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE MCHOJb30BaTh M AaHAJIM3UPOBATH B Mpouecce ydyeOHOU W
UCCJIEI0BATENbCKON ACATENBHOCTH MH(OPMAIUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH NPUPOTHON
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBHUS:

yMEHHUs 3aJaBaTh BOMPOCHl (B XOje Juajgora W (Wiu) JUCKYCCHH) TIO
CylmecTBy  oOcyXaaeMod  TeMbl, (GOpMYyIUpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHMSI MPE/IJIOKEHHOM 3a/1a4;

YMEHHUS  MPEJCTaBIATh  IMOJYYEHHbIE  pe3yibTaTbl  IO3HABATEIbHOMU
NESTENbHOCTH B YCTHBIX W TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUUYECKOI0 HKCIepUMEHTa (1abopaTOpHOrO OMbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

YMEHHUS y4eOHOr0 COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M HMCCIIENOBAaTEIbCKONM  ACSTENBHOCTH  TPH  pPELICHUU
BO3HUKAIONIMX MpPOOJieM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiuil (00cyXeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICMCTBHI, ONpEAeieHHe KpPUTEPHEB TI0 OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIE YHHBepcaIbHbIE YUeOHbIe IelicTBUS:

YMEHHE CaMOCTOSTEIBHO OINPEACNiTh IeNH JAESITeIbHOCTH, MJIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUST YyUeOHBIX U
MO3HABATEIBHBIX 33/1a4, CaMOCTOSTEIbHO COCTABISITh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIHSIX,
OLICHMBAaTh COOTBETCTBHE ITOJIy4YEHHOTO pE3yJbTaTa 3asBJICHHON LEIH, yMEHHE
MCITIOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCITIOBUH 3aJaHUH.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB [0 OCBOCHHUIO 00S3aTEIBHOTO
CoNlep KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalbHON pabodeil mporpammoi,



BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIC 3HAHUS, YMEHUS M CIIOCOOBI
neucTBuil, crnenuduyueckue i1 OpeAMETHOM o0nactu  «XUMHS», BHUJbBI
NEATeNIbHOCTA 10  TOJIYYEHHI0 HOBOTO  3HAHUS, €ro HWHTepIpeTalui,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry o0ydenus B 8 kjacce nmpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMUXCS YMEHUM:

+  pacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX MOHSTHH: aToM, MOJIEKYyIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOTHOPOJAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISipHasi macca, KOJMYECTBO BEILIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKas PEaKIus, KiIacCu(PUKaims peakiuii: peakiuu
COCMHEHUS, PpEeaKIMU pPa3JIOKEHUs, PpEeaKIuu 3aMelIeHus, PeaKIuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEII0BOU AP (DEKT peakiunu,
SAPO aToMa, JJEKTPOHHBINM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJsIpHAs KOBAJICHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHHOH, pAacTBOpP, MAaccoBas J10Js BEIECTBa
(MpoleHTHAsI KOHIIEHTPAIIKs) B pacTBOPE;

*  WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX TOHITHH H
OPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJIeHUS (HOpMyI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

ONpEeNEeNsTh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHApPHBIX COCTUHEHUSAX,
CTENIeHb  OKHCJEHHUS  DJJIEMEHTOB B  OHMHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMymnaMm, BHI XHUMHYECKOW CBs3U (KOBaJeHTHasT W HOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

« packpeiBath cMbica Ilepmogmueckoro 3akona J[. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHHWE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXPAaHEHUsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yY€HHUsI, 3aKOHa ABOTrajpo;

- ONHUCBHIBaTHh W XapakTepuszoBaTh TaOnuuHyto (opmy Illepuogndeckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3iudaTh IMOHATUS «TJaBHAs
noarpynmna (A-rpynna)» u «nodoyHasi noarpynmna (b-rpynna)», mansie u



OOJBIIME TEPUOJbl, COOTHOCHUTh OOO3HAUEHHUs, KOTOPbIE HMMEIOTCA B
tabinue «llepmonnueckass cucrema xumuyeckux siaementoB . W.
MenaeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj si/ipa, 00IIee YUCIIO 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIIOSM);

+  KJIacCU(PUIMPOBATH XMMUUYECKHE HJIEMEHThI, HEOPIaHUUECKHE BEIIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUU
BEUIECTB, MO TEMIOBOMY 3D (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHME CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

 MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKUX TPEBpPALICHUNA B
Pa3TUYHBIX YCIOBUSX;

«  BBIYHCIATH OTHOCHUTEIIbHYIO MOJIEKYJISPHYIO W  MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHUYECKOro »JJeMeHTa 1o Qopmyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKOHN PEaKIINH;

+ TMPUMEHSATH OCHOBHBIEC ONEPALMU MBICIUTEIBHON NESATEIBHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTeMAaTHU3aluio, KIacCU(UKAIHUIO,
BBISIBICHUE MPUYUHHO--CJIEACTBEHHBIX CBSI3€H — JJIsI MU3YyYEHHS] CBOWCTB
BEIIECTB W XWMHWYECKUX pEaKUUl, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAONIOJICHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

- CIIENOBaTh  MpaBWIAM  TOJIb30BAHHMS ~ XMMHUYECKOW  MOCYAOM W
1abopaTopHBIM 00OpYJOBaHWEM, a TakKe IIpaBUjaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHI0O W COOMpaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOpPOJAa M KHUCIOPOAA), IPUTOTOBIICHUIO
pPacTBOPOB C OIPEACIEHHON MacCOBOM J0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKUE  HKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIIEJIOYEH U KUCIOT C MIOMOIIbK HHIUKATOPOB
(makmyc, heHon(pTaNenH, METUIIOPAHXK U IPYTHE).

K xoniy oOyuenus B 9 kjiacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM yPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:



PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATUH: XUMHYECKUN
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTUOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEMIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi PeaKiys, XUMU4YecKasi CBs3b, TEIIOBOM 3P DEeKT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEBJICKTPOJIUTBI, SJIECKTPOJMTUYECKAsE TUCCOLMALUS, PEAKIMU HOHHOIO
oOMeHa, KaTaJiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE pEaKIUu,
OKHUCJIUTENh,  BOCCTAHOBUTEJIb,  OKHCICHHME U  BOCCTaHOBJICHHE,
ajutoTponusi, aMm(pOTEepHOCTh, XUMHUYECKasl CBs3b (KOBAJCHTHAs, WOHHAas,
MeTaJUIM4ecKasi), KpUCTaJUIMYecKass pemeéTka, KOPpPO3Husi METAJLIOB,
CIUUIaBbI, CKOPOCTh XHUMHUYECKOW peakiuu, TMpeaeabHO JOMyCcTUMas
koHueHTpauus [IJIK BemecTna;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TIOHSATHA U
MPUMEHSTH 3TH MOHSTHUS MIPU ONTMCAHUM BEIIECTB U UX TIPEBPaICHUN;
UCIIOJIB30BaTh XUMUUYECKYI0 CHMBOJIUKY JUJISI COCTaBJICHUS (HOpMYT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

ONPENEIATh BAJEHTHOCTh U CTENIEHb OKUCIEHUS XUMUUECKUX AJIIEMEHTOB B
COEMHEHUAX pA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy COEQUMHEHUN 1o ¢dopMmynaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HOHHAsg, METAJUIMUeCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsiji MOHA MO0 XUMHUYECKON (QopMmylie, XapakTep cpeibl B
BOJHBIX PacTBOpaxX HEOPTaHMYECKUX COCIMHEHUH, THUI KPUCTATUIMYECKON
PEIETKN KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci [lepmomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUCHIBATH U XapaKTEepU30BaTh
Tabmmunyto ¢opmy Ileprmonnyueckoil CUCTEMBI XUMHUYECKHX JJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «moOodyHas
noarpynna (b-rpynna)», manble U OOJbIIME MEPUOABI, COOTHOCUTH
0003Ha4YCHUS, KOTOpPBhIE HMMECIOTCS B IEPUOAUYECCKOM TaOmuIEe, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (CcOCTaB W 3apsAl siApa, OOLIee YHUCIO JJIEKTPOHOB U
pacmpeneneHne WX 10 DIEKTPOHHBIM CJIOSIM), OOBSCHSATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUHN B
npejaenax MajlblX MEPUOJIOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;



KJIacCU(UIUPOBATH XUMUUYECKUE SJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIAY U COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3P(DEKTy, MO W3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHUYECKHX JICMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIME U CHEIU(DUUECKHEe XUMHUYECKHE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEIIECTB, TMOJATBEPXKJIas OMHUCAHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEaKIIHiA;

COCTaBJISITb YPaBHEHHUS JJICKTPOJIMTUYECKONW JUCCOLMAIMU  KHUCIIOT,
HieJIoued U CoJIeH, TOJIHBbIC M COKpAIEHHbIC YPAaBHEHUS peaKIuii HOHHOTO
oOMeHa, ypaBHEHHUSI peakiHii, TMOATBEPKAAIONUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3U MEXKY BEIIECTBAMU PA3IUYHBIX KJIACCOB,;
pPacKpbiBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHMS XUMHYECKUX TPEBpAIEHUNA B Pa3TUYHBIX
YCIIOBUSIX;

BBIUUCTISITH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOro »JJeMeHTa 1o Qopmyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEaKIUU;

coOmogaTh  MpaBuja  MOJB30BAaHUSA  XUMHYECKOW  MOCYAOH |
nabopaTopHbIM  O0OpYIOBAaHMEM, a TaKXke TNpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMHU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHI0O U COOUpaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOJIUTh  PEAKIUH, IOATBEPKIAIOIINE  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OpOMUI-,
uonua-, kapbonar-, ¢ocdar-, CwiIMKaT-, Ccyiabhar-, THIPOKCUI-HOHBI,
KaTHOHBI aMMOHHUSI M WOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

NPUMEHSTH OCHOBHBIC OTEpAIlMy MBICIHTEIIBEHON JeATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, O0000IIeHHe, CUCTEeMaTHU3aIlMI0, BbBISIBICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBA3€H — JJIi M3Yy4YEHHUS CBOWMCTB BEIECTB U
XUMUYECKUX pPEakKlHil, eCTeCTBEHHO-HAy4YHble METOJbl [O3HAHUA —



TEMATHUYECKOE IINIAHUPOBAHUE

HaOJI0JICHUE, W3MEpPEHUE, MOJIEMPOBAaHUE, DKCIEPUMEHT (peanbHBIN U

MBICIICHHBIH).

8 KIIACC
KosmmuyecTBo yacos DJIeKTPOHHbIE
N2 | HammeHoBaHue
(uudposbie)
n/ | PasaeyoB U TeM Bcer | Konrpouabubl | IlpakTunuyecku
o0pa3oBartejibHbIE
n | HporpamMmsl 0 e padoThl e padoThl
pecypcsbl
Paznes 1. IlepBoHayanbHble XMMHYECKHE TIOHATHSA
XuMUs — BaKHas
00macThb
bu6moreka [IOK

C€CTCCTBO3HAHHUA U

1.1 N 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOM 7¢
JEATETLHOCTH
YyeJIoBEKa
BemecTtBa u bu6moreka [IOK

1.2 | xumuyeckue 15 1 https://m.edsoo.ru/7f4183
peaxiuu ic

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosayx. Bubmmoreka IIOK

2.1 Kucenopox 6 https://m.edso0.ru/7f4183
[Tonsatue 06 7¢
OKCHIaX
Bonopon.Ilonsitue bubnuoreka [IOK

2.2 | 0 KHCIIOTax u 8 1 https://m.edsoo.ru/7f4183
COJIAX 7c
Bopa. PactBopbl. bubmuoreka [JOK

2.3 | Tlousitue 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBaHHUAX 7c
OCHOBHBIE KJIaCcChl bubmuoreka [JOK

2.4 | HEOpraHWYeCKHUxX 11 1 1 https://m.edsoo.ru/7f4183
COETMHEHNI ic

Uroro no pazgeny 30

Paspnean 3. Ilepuoanyeckuii 3akoH u [lepuoagnyeckasi cucreMa XUMHYECKHUX 31eMeHTOB /1.
N. MenpeneeBa. Ctpoenne aroMoB. XuUMH4YecKas ¢BA3b. OKHCINTEIBHO-



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
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

BOCCTAHOBUTEC/IbHBIC PCAKIIUHA

[Tepuonnueckuii
3aKOH U
[Tepnognueckas
cHCTeMa bu6mmoreka [{OK
3.1 7 https://m.edsoo.ru/7f4183
XUMHUYECKUX 7¢
anemeHToB []. 1. T
Mennene-eBa.
Crtpoenue aToma
XumMmudeckas
CBSI3b. bubmmoreka [{OK
3.2 | OxucnurensHO- 8 1 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTECIBH ic
bI€ PEeaAKIUU
bu6moreka [IOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7f4183
7c
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
7c
OBUIEE
KOJIMYECTBO
YACOB I10 08 4 >
I[TPOI'PAMME
9 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
N2 | HaumeHoBaHuUe
(ungposbie)
n/ | pa3aeyoB U TeM Bcer | Kontpoabnbl | IlpakTnyeckn
oOpa3oBaTeJibHbIE
n NMPOrpamMmbl 0 e padoThl e padoThI
pecypcsl
Pa3znea 1. BemmecTBO 1 XUMHYECKHE PeaKIun
IToBTOpEHME 1
yriayOieHue bubnuorexa [IOK
1.1 | 3HaHU OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenos Kypca 8 36
KJ1acca
OcHoBHBIC bu6mmoreka [JOK
1.2 | 3aKOHOMEpPHOCTH 4 https://m.edsoo.ru/7f41a6

XUMHUYCCKUX

36



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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

peakuui

asg qucconuanus.

DIEKTPOTUTHIECK

bubnuoreka [IOK

1.3 | Xumuueckue 8 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTtBopax
Hroro no pazneny 17

Pasnen 2. Hemerasiinsl "

HX COCAUMHCHUSA

O6mas
XapaKkTepuCTHUKa bubnuorexa [JOK

2.1 | XUMHYECKHUX 4 https://m.edsoo.ru/7f41a6
sieMeHTOB VIIA- 36
rpynnsl. ['agoreHsl
O6mas
XapaKTePUCTHKA

bu6moreka [IOK

pp | XmMHiecKuX 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpymmsl. Cepa u eé o
COCTUHCHMUS
Oo61mas
XapaKTEPUCTHKA
XUMHYECKHX bu6moreka [IOK

2.3 | snemeHTOB VA- 7 https://m.edsoo.ru/7f41a6
rpymnsl. A3or, 36
dhocdhop u ux
COCTUHCHMUS
Oo61mas
XapaKTEPUCTHKA
XUMHYECKHX bu6mmoreka [JOK

2.4 | snementoB IVA- 8 https://m.edsoo.ru/7f41a6
TPYIIIBL. YTIEpOq 36
U KPEMHHU U UX
COCIUHCHMS

Utoro no pazneny 25

Pasznen 3. MeTaJlsIbl M NX COeTUHEHHS

OO6mue cBoiicTBa bubmorexa LIOK

3.1 Hl 4 https://m.edsoo.ru/7f41a6
METAJIIOB 36

3.2 | Baxwueiimue 16 bu6mmoreka [JOK



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

MCTAaJJIbI U UX
COCAMHCHUA

https://m.edsoo.ru/7f41a6
36

Hroro no pazneny

20

Paznen 4. Xumus u okpyzkaiomnias cpeaa

BemecTBa n bu6mmorexa [{OK
4.1 | marepuaisl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YEJI0BEKA 36
Wroro mo pazueny 3
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO
4 7
YACOB I10 o8
I[MTPOI'PAMME

ITIOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N2 KoJymmmyecTBo yacos DJIEeKTPOHHbIE
Kontpo IIpakTHyec OBBIE
Tema ypoka Bce HrpoIe parti H3Yy4eH wHppoBLI
n/ ro HbIe KHe oOpa3oBarTe/ibHbIE
n padoThI padoThI pecypcbl
[Ipenmert xummumu.
bu6mmoreka [IOK
Pousib xumuu B
KHHI TeTOBCKA 1 https://m.edsoo.ru/ff0
i d210c
Tena u BeniecTBa
bubmuoreka [JOK
[Tonsarue o meTonax
OBHARIA B XIMIM 1 https://m.edsoo.ru/ff0
d227e
IIpakTueckas
pabora N2 1
«[IpaBuna paboTsl B bubnuoreka [IOK
7abopaTopuu 1 1 https://m.edsoo.ru/ff0

npuéMbI 00paIeHus
¢ 1a60pPaTOPHBIM
00opynoBaHUEM)

d23dc



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/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

YucTele BelecTsa 1

bubmuoreka [IOK

4 cmecu. CriocoObl https://m.edsoo.ru/ff0
pa3aciieHus: cMecen d26ca
[IpakTnueckas
padora N° 2 bu6mmoreka [{OK

5 «PagﬂfﬂeHHe https://m.edsoo.ru/ff0
cMmecel (Ha d28c8
MIpUMEPE OUUCTKHI
IIOBapEHHOM COJIM)»

bubmmoreka [{OK
6 ATOMBI 1 MOJIEKYJTBI https://m.edsoo.ru/ff0
d2a6c
XUMHUYEeCKHue
AJIEMEHTHI. 3HAKU bubnuorexa [JOK

7 (CUMBOJIBI) https://m.edsoo.ru/ff0
XUMHYECKUX d2be8
3JIEMEHTOB
Tpoctsie 1 bu6moreka [IOK

8 CHORHBIC BEIICCTBA https://m.edsoo.ru/ff0

d2aéc
ATOMHO- bubnuorexa [JOK

9 MOJIEKYJIIPHOE https://m.edsoo.ru/ff0
y4YEeHUE d2d50
3aKOH MOCTOSTHCTBA
COCTaBa BEIECTB.

XuMudeckas
(bopmysa. bu6mmoreka [JOK
10 https://m.edsoo.ru/ff0
BanenTtHocth
d2eae
aTOMOB
XUMHYECKUX
3JICMEHTOB
OtHocuTenbHas
aToOMHas Macca. bu6mmoreka [JOK

11 | OrHocurenabHas https://m.edsoo.ru/ff0
MOJIEKY/IIpHAs d323c
Macca
MaccoBas gomis
HMIIECKOTO bubmuoreka [JOK

12 https://m.edsoo.ru/ff0
JJIEMEHTa B d350¢
COCJTMHECHUU

13 | KomuuecTtBo bu6mmoreka [JOK



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

BelecTsa. MoJb.
Moumnspras macca

https://m.edsoo.ru/ff0
d5230

dusznueckue n

XUMHYECKHE bu6mmoreka [{OK
14 | sgBnenwus. https://m.edsoo.ru/ff0
XumMuueckas d37fa
peaxius
[Ipu3naku n
YCIIOBUS bubnuotexa [JOK
15 | mporekanus https://m.edsoo.ru/ff0
XUMHYECKUX d3al6
peakuui
3aKOH COXpaHEHUs
bubmmoreka [{OK
MAacCEHI BEIIECTB.
16 p— https://m.edsoo.ru/ffo
d3b88
YpaBHECHHUS
Brruncnenus
KOJIMYECTBA, MaCChI
bu6moreka [IOK
BEIIECTBA 10
17 ABHCHIM https.//m.edsoo.ru/ff0
yp d5708
XUMHAYECKUX
peakuui
Knaccudukanus
XUMHAYECKUX
peakmuit bu6mmoreka [JOK
18 | (coemuneHnwus, https://m.edsoo.ru/ff0
paslIoKEeHUs, d3f34
3aMeIleHHS,
oOmeHa)
M. B. JlomoHOCOB
— Y4EHBI-
bubmuoreka [JOK
DHIIUKJIONEINUCT.
19 OBoBimeHe I https.//m.edsoo.ru/ff0
B d40c4
CHCTEMATHU3aLUs
3HAHUH
KoHnTtponsHas
paborta N21 mo teme bubnuoreka [IOK
20 | «BemectBa u https://m.edsoo.ru/ff0

XUMHWYCCKHEC
pCaKkum»

d4290



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech
ra3zoB. CocraB
Bo3ayxa. Kucnopon

bubmuoreka [IOK

21 | EMOHT I https://m.edsoo.ru/ff0
d448e
MPOCTOE BEIIECTBO.
O30H
dusnyecKue u
XHUMHYCCKUE
CBOICTBa
bubmmoreka [{OK
KHCJIOpO/Ia
22 (peaxim https://m.edsoo.ru/ff0
peaxi d4614
OKUCIICHUS,
ropenue). [lonsitue
00 okcuax
Crioco0m1
TTOJTydCHUS
KHUCJI0OpOJIa B bubnuorexa [JOK
23 | nmaGoparopuu U https://m.edsoo.ru/ff0
MPOMBIIIIIEHHOCTH. d497a
[Ipumenenne
KHCIIOpOo/1a
TennoBoii a3 dext
XUMUYECKON
peaKkIyu, TIOHATHE O bubnuoreka [IOK
24 | TEpMOXHMHYECKOM https://m.edsoo.ru/ff0
ypaBHEHUH, DK30- U d4790
SHI0TEPMHUUECKUX
peaxkuusax
TommBo (He(Th,
yroJib U METaH).
bubmuoreka [JOK
3arpsi3HeHue
25 BOBIVXA. CLIOCOBLL https://m.edsoo.ru/ff0
Ayxa, d4cda
ero
MIpeI0TBpAILlCHUS
IIpakTueckas
pabora N2 3 o
- bu6mmoreka [JOK
teme «llomydenue u
26 eMe «doyHenie https://m.edsoo.ru/ff0

cobOupaHue
KHCIIOpOJIa,
U3y4YCHUE ero

d4ae2
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

CBOWCTBY

Bonopox —
3JIEMEHT U IIPOCTOE

bubmuoreka [IOK

27 | BemecTso. https://m.edsoo.ru/ff0
Haxoxneuue B d4ddo
MIPUPOJIC
dusuyeckue u
XUMHYECKHE bu6mmoreka [IOK
28 | cBoiicTBa BOJIOPOA. https://m.edsoo.ru/ff0
[Ipumenenue d4ddo
BOJIOpOJIA
bubmmoreka [{OK
TlongaTtue o
29 CHCITOTAX 1 COX https://m.edsoo.ru/ff0
d50d2
CriocoOs1
bu6moreka [IOK
TTOJTyYCHUS
30 BOohONA B https://m.edsoo.ru/ff0
AI0pOAL d4ddo
nabopaTtopuu
[TpakTrueckas
pabota N2 4 o
teme «Ilonyyenue u bubnuorexa [JOK
31 | cobGupanne https://m.edsoo.ru/ff0
BOJIOpOJIa, dafa2
M3y4YEHUE €ro
CBOWCTB)»
Monsipablii 00BEM bubnuoreka [JOK
32 | ra3os. 3axkoH https://m.edsoo.ru/ff0
ABorazpo d542e
Brruncnenus
00BEMa,
KOJIMUECTBA
bubmuoreka [JOK
BEIECTBA ras3a o
33 T HABECTHOM https://m.edsoo.ru/ff0
y d55a0
KOJIMYECTBY
BEIECTBA WA
00BEMY
Brruncnenuns
00BEMOB T'a30B MO bubmorexa [JOK
34 https://m.edsoo.ru/ff0
YPaBHEHUIO

pCaKknuu Ha OCHOBC

d5708



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

3aKOHA 00BEMHBIX
OTHOIIEHU Ta30B

dusznueckue n

bubmuoreka [IOK

35 | XuMHUYecKue https://m.edsoo.ru/ff0
CBOMCTBA BOJIbI d587a
CocraB OCHOBaHUH. bubnuorexa [JOK
36 | Ilomsrue 06 https://m.edsoo.ru/ff0
MHMKATOpax d59e2
Bona kak
PacTBOPHUTEIb.
Hacermennsie u
HEHACHIIIICHHBIC bubmmorexa [TOK
37 PACTEODSL https://m.edsoo.ru/ff0
d5b40
MaccoBas a0Jist
BEIllECTBa B
pacTBope
[IpakTnueckas
pabota N2 5 o
TeMe
«IIpurotoBnenue bubnuorexa [JOK
38 | pactBOpOB C https://m.edsoo.ru/ff0
onpenenéHHON d5eba
MacCcOBOI nonei
PpacTBOPEHHOTO
BCIIICCTBAY
KonTposbHas
o bu6mmoreka [JOK
39 pabora N22 no Teme https://m.edsoo.ru/ff0
«Kucnopos. 6342
Boaopon. Bona»
OKXCHuIBI: COCTaB, bu6mmoreka [JOK
40 | xmaccudukanus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
[Tonyuenue u
XUMHYECKHE
CBOICTBA bu6mmoreka [JOK
41 | KHCIIOTHBIX, https://m.edsoo.ru/ff0
OCHOBHBIX U d664e
aM(pOTEpHBIX
OKCHJIOB
42 | OcHOBaHUA: COCTaB, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

KJIacCu(UKaIus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
[Tonyuenue u
bu6mmoreka [{OK
XUMHYECKHE
43 . https://m.edsoo.ru/ff0
CBOMCTBA
. d67ca
OCHOBaHHI
KucnoTsr: cocras, bu6mmoreka [{OK
44 | xnaccugpukanys, https://m.edsoo.ru/ffo
HOMEHKJIaTypa dfee2
[Tonyuenue u bubnuorexa [JOK
45 | XuMmuueckue https://m.edsoo.ru/ff0
CBOMCTBA KHUCJIOT dfee2
Comnu (cpenuue):
HOMEHKJIATYpa,
bu6moreka [IOK
CITOCOOBI
46 OTVCHIs https://m.edso0.ru/00
YHCHITL, ad9474
XUMHYECKHE
CBOMCTBA
[IpakTrnueckas
padora N2 6.
Pemenne
el — bu6moreka [IOK
47 KCTCPHMCEHTAIILHAT https://m.edso0.ru/00
X 3a7a4 I10 TEME ad9b7c
«OCHOBHBIC KJIaCChI
HEOPraHMYECKHX
COEIUHEHUIN
I'eneTnueckas cBSI3b
bu6mmoreka [JOK
MEXy KJIacCaMH
48 - https://m.edso0.ru/00
P . ad9as0
cOoeMHEHMI
O06o0011IEHNE U bu6mmoreka [JOK
49 | cucreMaTH3aLUAg https://m.edso00.ru/00
3HAHUH ad9ch2
KonTposbHas
paborta N23 o teme bubnuoreka [IOK
50 | "OcHOBHBIE KJ1acChI https://m.edso0.ru/00
HEOPTraHHUYECKHX ad9ela
coequHeHun"
51 IlepBrIe MONBITKH bubnuoreka [IOK

KIaccupuKauu

https://m.edsoo.ru/00



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

XUMHNYCCKHUX
9JICMCHTOB.

[TonsaTHE 0 rpynmax
CXOJIHBIX JIEMEHTOB

ad9ffa

[Tepuonnueckuii
3aKOH B
[lepuoanueckas bubnuorexa [JOK
52 | cucrema https://m.edsoo.ru/00
XUMHYECKUX adab2c
anemenToB J]. 1.
Meneneera
TTepHOEL, FpymIbL, bubmmoreka [{OK
53 — https://m.edso0.ru/00
adas2c
CrpoeHue aTOMOB. bubnuoreka [IOK
54 | CocraB aTOMHBIX https://m.edso0.ru/00
anep. N3oTonsl ada342
Crpoenue
AIEKTPOHHBIX
000JI0YEK aTOMOB bu6moreka [IOK
55 | amemeHTOB https://m.edso0.ru/00
[Tepunoauaeckoit ada6bc
cuctemsr /1. 1.
Meunneneena
XapakTepucTUKa
XUMHYECKOTO
3JIEMEHTA TI0 €ro bu6mmoreka [JOK
56 | TOJIOKEHUIO B https://m.edso0.ru/00
ITepuouyeckoit ada824
cucteme /. 1.
Menneneesa
3HaueHue
[Tepuoaudeckoro
3aKOHA JIJIs
bubmuoreka [JOK
Pa3BUTHUS HAYKH U
57 npascruan, J1, . https://m.edsoo.ru/00
adad6e
MengeneeB —
Y4€HBIH, IEAror u
rpaKJaHUH
58 DNeKTpOOTpULIATEN bubnuoreka [IOK

BHOCTBb aTOMOB

https://m.edso0.ru/00



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

XUMHYECKUX adaab8
3JIEMEHTOB
bubmuoreka [IOK
59 Homras 1 https://m.edso0.ru/00
XUMHUYCCKas CBA3b adaC34
Kosanentnas bu6mmoreka [{OK
60 | momnspHas 1 https://m.edso0.ru/00
XHMHYECKas CBS3b adaab8
Kosanentrnas bubmmoreka [{OK
61 | HemomspHas 1 https://m.edso0.ru/00
XUMHYECKas CBS3b adaab9
bubmmoreka [{OK
62 | CremneHs OKHCIEHUS 1 https://m.edso0.ru/00
adae28
OKucCIUTEITHbHO- bu6moreka [IOK
63 | BOCCTAaHOBHUTEILHEIE 1 https://m.edso0.ru/00
peakuun adb076
o — bu6moreka [IOK
64 BOCCTAHOBHTCNI 1 https://m.edso00.ru/00
adb076
KonTposbHas
o bu6moreka [IOK
65 pabora No4 o eme 1 https://m.eds00.ru/00
«CTpoeHue aroma. adb486
Xumudeckas CBSI3b»
Pe3epBHbIi ypok.
OGoGimeHHe i bu6mmoreka [JOK
66 S — 1 https://m.edso0.ru/00
. adb33c
3HAHUHI
g?:giiiseyf:& Bu6nuoreka [IOK
67 S — 1 https://m.edso00.ru/00
. ad9och2
3HAHHUHI
g?;giiizeyi(m bu6mmoreka [JOK
68 S 1 https.//m.edsoo.ru/ff0
3 d61c6
3HAHUH
OBILIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

N2 Koau4yecTBo yacos 1 DJIeKTPOHHBbIE
ara
nupposbIe

Tema ypoka Bce | KonrtpoabH| IIpakTHuec | H3y4yeH bp

n/ o0pa3oBaTejibHbIE

ro ple padoThl | KHe padoThl| HA

n pecypcsl
[Tepuonnueckuii
3aKOH.
[lepuoanueckas bubnuorexa [JOK
cucrema 1 https://m.edso0.ru/00a
XUMHUYECKUX db59e

anemenTtoB /1. W.

Meneneera

3aKOHOMEPHOCTH

B M3MEHEHUH

CBOMCTB bu6moreka [IOK
XUMHYSCKUX 1 https://m.edso0.ru/00a
SJIEMEHTOB db6b6

MIEPBBIX TPEX
[IEPUOI0B

Knaccuduxkanus
¥ HOMCHKJIaTypa
HEOPraHHUYCCKUX
BEIIECTB

bu6moreka [IOK
1 https://m.edso0.ru/00a
db7e2

Bunnr
XUMHYECKOH bubnuorexa [JOK
CBSI3HM U THUIIBI 1 https://m.edsoo.ru/00a
KPUCTAJUTHYECKH dbac6

X PEmETOK

KonTposbHas

padota N91 mo
TEMe
«lloBTOpEHue n
yriryOnenue 1 1
3HAHUU
OCHOBHBIX
paszennoB Kypca 8
KJ1acca

Knaccugukarus bubnuorexa [IOK
XUMHUYECKUX https://m.edsoo.ru/00a



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

peakuuii no dbcb0

Pa3TUYIHBIM

MIpU3HAKaM

Ilonsatue o

CKOPOCTH

XUMHYCCKOMN

peaxiuu. bubmuoreka [{OK
7 https://m.edsoo.ru/00a

Ilonsatue o

dbe9a

TOMOTEHHBIX U

TeTepOTreHHBIX

peaKIusx

IlonsaTue o

XUMUYECKOM

paBHOBECHH.

DakTopsl,

BIIMSIIOIIKEC Ha bu6mmoreka [JOK
8 CKOPOCTh https://m.edsoo.ru/00a

XUMHYECKOU dc28c

peaxIuu u

ITOJIOKCHHUE

XUMHYECKOTO

paBHOBECHs

OKuCIUTEIHEHO- bubnuorexa [JOK
9 BOCCTaHOBHTEIb https://m.edsoo.ru/00a

HbIE peaKHu dcade

Teopus

ANEKTPOJIUTHYEC

KoM bu6mmoreka [IOK
10 | guccoumaruu. https://m.edsoo.ru/00a

CUIIbHBIE U dcd68

cialbie

AIEKTPOJIUTHI

Honnsle bu6mmoreka [JOK
11 | ypaBHeHHs https://m.edsoo.ru/00a

peakiuii dd448

XHUMHYECKHUE

CBOMCTBA KUCIIOT bu6nmoreka [JOK
12 | u ocHOBaHUii B https://m.edsoo.ru/00a

CBETE
MPECTaBICHUN

dd5ds8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

00
3IEKTPOJIUTHYEC
Kot
JIHCCOIUAITN

XUMHYECKHUE
CBOMCTBA COJIEU B
CBETE

. bubnuotexa [JOK
MIPEICTaBICHUIA
13 o6 https://m.edsoo.ru/00a
dd8b2
ANIEKTPOJIUTHIEC
KOH
TIUCCOLMAIAN
HousTre o bubmmorexa [{OK
14 IbOmTEe coTeit https://m.edso0.ru/00a
P ddod4
O06o06meHne u bu6moreka [IOK
15 CHUCTEMATH3AINAA https://m.edso0.ru/00a
3HAHUHN dddi2
[IpakTuueckas
pabora NQ 1. bubnuoreka [IOK
16 | «Pemenue https://m.edsoo.ru/00a
IKCIIEPUMEHTAITH ddbfa
HBIX 33724
KonTposbHas
pabota N92 mo
TEME
«DNEKTPOJIUTHYE bubnuorexa [JOK
17 CKast https://m.edso0.ru/00a
JIMCCOIMALINS. ddecO
XUMHYECKHE
peakiuu B
pacTBopax»
Oo6ras
XapaKTEPUCTHKA
bubmuoreka [JOK
raJIoOr€HOB.
18 MIECKH https://m.edsoo.ru/00a
HecKme ddfe2
CBOMCTBa Ha
puMepe XJopa
X10pOBOIOPOL. bubnuoreka [IOK
19
CoistHag https://m.edso0.ru/00a



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

KHUCJIIOTA,
XHUMHUYECKHE
CBOICTBA,
MOJIy4eHHUeE,
IIpUMEHEHNE

del04

[IpakTnueckas

pabora N2 2 mo

Teme bubnuorexa [JOK
20 <<HOJ'Iy‘-IUeHI/Ie https://m.edsoo.ru/00a

COJISTHOM de348

KHCJIOTHI,

HA3y4EHUE e€

CBOMCTB»

Beruucnenus no

YpaBHECHUSIM

XUMHAYECKUX bu6moreka [IOK
21 | peaxuwmii, eciu https://m.edsoo.ru/00a

OIVH U3 de488

peareHTOB JIaH B

M30BITKE

Oo61mas

XapaKTEPUCTHKA Bubmmorexa [JOK
22 https://m.edsoo.ru/00a

aneMeHToB VIA-

de64a

TPYIIIBI

ANoTpOmnHBIE

Mo (UKaAITIN

CepHI.

Haxoxnenue bubnuoreka [JOK
23 | cepbl ueé https://m.edsoo.ru/00a

COeMHEHUH B de64a

MIPUPOJIE.

XUMHUYECKHUE

CBOMCTBa cephl

CepoBogopon,

CTpPOEHHE, bubnuoreka [JOK
24 | (Qusmnueckue u https://m.edsoo.ru/00a

XUMHUYECKHUE de802

CBOMCTBA
o5 Oxcuppl cepsl. bubnuoreka [IOK

CepHas kucnora,

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

¢busnveckue u
XUMUYECKHE
CBOICTBA,
MpUMEHEHHE

dea28

26

XnuMudeckne
peakuuu,
JIeXKaIye B
OCHOBE
MIPOMBIIIIICHHOTO
crocoba
TTOJTyYeHUS
CEpPHOM KHUCIOTBHI.
XuUMHUIeCcKoe
3arpsi3HEHUE
OKpyKaromen
Cpenbl
COEIMHECHUIMU
cephl

bubmmoreka [{OK
https://m.edso0.ru/00a
dec8a

27

Brramcnenne
MacCOBOU IOJIH
BBIXOJIa
MpOJIyKTa
peakuuu

bu6moreka [IOK
https://m.edsoo.ru/00a
dec8a

28

Oo61mas
XapaKTepUCTUKa
371eMeHTOB VA-
rpynmnsl. A30T,
pacnpocTpaHeHu
€ B IIpUpo/e,
(dbuznveckue u
XMUMHYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00a
deeab

29

AmMuak, ero
(dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MOJIy4eHUe 1
MIPUMEHEHHE

bubmuoreka [JOK
https://m.edso0.ru/00a
dfoo4

30

IIpakTrueckas

pabora N2 3 o

bu6mmoreka [JOK
https://m.edso0.ru/00a
df180



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

TEME
«[Tonyuyenue
aMMHaKa,
HU3YyYECHUE €TI0
CBOMCTB»

31

AsoTHas
KHCIIOTa, €€
¢busnveckne u
XUMHYECKUE
CBOMCTBA

bu6mmoreka [IOK
https://m.edso0.ru/00a
df306

32

Hcnons3oBanne
HUTPATOB U
coJiel aMMOHHS B
KayecTBe
MHHEPaTbHBIX
yA0OpeHMiA.
XuMudeckoe
3arpsi3HEHNE
OKpyKaromen
cpenbl
COEIMHEHUAMU
azoTa

bu6moreka [IOK
https://m.edso0.ru/00a
df518

33

®docdop. Oxcua
docdopa (V) u
dbochopnas
KHCIIOTA,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MOJIy4YeHUe

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df68a

34

Hcnons3oBanue
¢dbocdaros B
KauecTBe
MUHEpaJIbHBIX
yoOpeHuil.
3arpsi3HeHue
IIPUPOTHOMN
cpensl
dbocdaramu

bubmuoreka [JOK
https://m.edsoo.ru/00a
dfc20

35

Yraepon,

bu6mmoreka [JOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

pacrpocTpaHeH!
€ B IIPHPOJIE,
¢busnveckue u
XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/00a
dfd9c

Oxcuplt
yriepoja, ux
¢busnveckne u

XAMHAYECKHE
N bubmmorexa [{OK
CBOMCTBA.
36 https://m.edso00.ru/00a
DKOJIOTHYECKUE
dfebe
poOIeMsl,
CBS3aHHBIE C
OKCHIOM
yriepoaa (IV)
VYronapHas bu6moreka [IOK
37 KHACJIOTa U €€ https://m.edso0.ru/00a
cou e006¢c
[IpakTrnueckas
padota N2 4 o
TEME
"l[Monyuenune bubnuorexa [JOK
38 | yraekucioro https://m.edso0.ru/00a
rasa. e027e
KauectBennas
peakmus Ha
KapOoHaT-uOH"
ITepBoHayanbHbI
€ IOHATH 00
bu6mmoreka [JOK
OpraHUYECKUX
39 BeLICCTRAX KAK O https://m.edsoo.ru/00a
m e054e
COEIMHEHUAX
yriaepoja
. bubmuoreka [JOK
Kpemuuii u ero
40 S https://m.edsoo.ru/00a
A e080a
IIpakTrueckas - LOK
nOInoTEKA
abora N2 5.
41 P https://m.edsoo.ru/00a
Pemenue

OKCIICPUMCHTAJIb

e0bf2



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

HBIX 3aJa4 110
TeMeE
«Baxxneimme
HEeMETaJTbl B UX
COCITMHEHU S

42

KontponbHas
pabota N293 mo
TeEMe
«Baxnenmue
HEMETaJlJIbl U UX
COEIMHEHUS»

bu6mmoreka [{OK
https://m.edso0.ru/00a
e0el8

43

OOmras
XapaKTEPUCTHKA
XUMHUYCCKUX
9JIEMEHTOB —
METAaJIOB.
Mertammmueckas
CBS3b U
MeTaJlJInIecKast
KpHCTaJUIMYeCKa
sl pEIIETKA.
duznyeckue
CBOMCTBA
METaJIOB

bu6moreka [IOK
https://m.edso0.ru/00a
€103e

44

XUMUYECKue
CBOICTBa
METaJlJIOB.
DIIEKTPOXUMHUYEC
KUH psizt
HanpsiHKEHUM
METaJJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e1156

45

OO0111e crocoObl
MOJy4YEeHUS
METaJIOB.
CruiaBbl.
Breraucnenus mno
YpaBHEHUSIM
XUMHYECKUX
peakuuii, eciu
OJIUH U3

bu6mmoreka [JOK
https://m.edso0.ru/00a
e1156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

peareHToB

COJICPKUT
MIpUMECH
[TonsTue 0 bu6mmoreka [IOK
46 | kopposum https://m.edsoo.ru/00a
METaAJJIOB el1278
bu6mmorexa [{OK
47 Lliizj‘iflme https://m.edsoo.ru/00a
eldb2
OKcuasl 1 bubmmoreka [{OK
48 | THOPOKCHIBI https://m.edsoo.ru/00a
HATpUA U KIS el4b2
IllenouHno3zeMenb
I — bubmmoreka [{OK
49 N https://m.edsoo.ru/00a
Ka.]'IBI_[I/\III/I u 61568
MarHuim
Baxneiimme bu6moreka [IOK
50 | coemuHeHHS https://m.edsoo.ru/00a
KaJIBIHUS e15e8
O06o06meHne u
51 CUCTEMATH3ALNA
3HAaHUU
JKEcTrocTh BOABI bubnuorexa [JOK
52 | ucnocoOw e https://m.edsoo.ru/00a
yCTpaHEHHUS 1886
[IpakTuueckas
pabora N2 6 o bubnuorexa [JOK
53 IeM_‘e https://m.edsoo.ru/00a
KécrkocTh elae8
BOJIBI 1 METOIbI
e€ ycrpaHeHus"
bubnuoreka [JOK
54 | AmomuHui https://m.edsoo.ru/00a
elc64
AMmdoTtepHbIe bubnuoreka [JOK
55 | cBoiicTBa OKCHOA https://m.edsoo.ru/00a
U TUAPOKCHUAA elc64
bubmuoreka [JOK
56 | XKeneso https://m.edsoo.ru/00a
e1d86
57 | Oxcupsl, bu6mmoreka [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

TUAPOKCUIBI U
coun xxene3a (11)
u xene3a (I1I)

https://m.edsoo.ru/00a
e35e6

58

O06o0011IEHNE U
cucreMaTrni3alusa
3HAHUH

59

[IpakTnueckas
pabora N2 7.
Pemenne
AKCIIEPUMEHTAITb
HBIX 3aJ1a4 I10
TEME
«Baxuneimme
METAJUIbI U KX
COCIUHCHHUS

bubmmoreka [{OK
https://m.edso0.ru/00a
e3de8

60

Brraumcnenns mo
YpaBHEHUSIM
XUMHAYECKUX
peaKkuuii, eciu
OJINH U3
peareHToB JaH B
H30BITKE HIIH
COIEPKUT
MPUMECH.
Brranciaenus
MAacCOBOMU JI0JIU
BBIXOJ1a
MpOJIyKTa
peakuuu

bu6moreka [IOK
https://m.edsoo.ru/00a
e1750

61

O06o0011IEHNE U
CHCTEMAaTHU3aLUS
3HAHUH

62

KonTposbHas
padota N°4 o
TeMe
«Baxuenmue
METaJUIbl U UX
COCTMHEHUS»

63

BemectBa n
Marepuabl B

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



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

MOBCEIHEBHON e3f50
JKU3HU YeJI0BEKa
XHUMHYECKOE
bu6mmoreka [IOK
3arpsi3HEeHUE
64 ox atomci 1 https://m.edso0.ru/00a
PYAIOHL £4270
CpeIbI
Posp xumuu B
bu6mmoreka [IOK
pewenun
65 KO 1 https://m.edso0.ru/00a
JIOTUYECKUX 64270
npooieM
Pe3epBHbIi ypok.
bu6moreka [IOK
O0001ieHne
66 CHCTeMATHAALIA 1 https://m.edso0.ru/00a
. 1 e0d0a
3HAaHUHU
PesepBHEBIN YPOK.
DRERI P BuGmorexa LIOK
O06001IeHne
67 S 1 https://m.edso0.ru/00a
MaTHsan db33c
3HAaHUHU
Pe3epBHbIi ypok.
bu6moreka [IOK
O0600menne nu
68 CHCTOMATHAALIS 1 https://m.edso0.ru/00a
natisan d9ch2
3HAHUN
OBIIEE
KOJMYECTBO 68
YACOB I10
[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJA



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



