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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOTO 00I1Iero o0Opa3oBaHUS
COCTaBJicHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OO0IIIero oOpa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepanbHON paboueid MporpaMMel
BOCITUTAHMS U C YUETOM KOHIIEIIIIMY MPENoJaBaHus y4eOHOro peaMeTa « X UMUs
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu naéT TpEACTaBICHHE O IENIX, OOIIel CTpaTeruu
oOydeHMs, BOCHHMTAHMS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU y4eOHOTO
npeameTa, yCTaHABJIUBAET o0s3aTeIbHOE peAMETHOE COJIEp)KaHHUE,
IpEeAyCMATPUBAET PACHPENEIICHHE €ro Mo KilaccaM M CTPYKTYPUPOBaHHUE IIO
pazzmenaM M TeMaM IMpPOrpaMMbl IO XHWMHUH, OINpPEIETsSeT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COZIep/KaHMUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUS] XHMHU C YYE€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaronuxcs, ONpenensieT BO3MOXXHOCTH —MpeaMeTra  JUis
peanu3anuu TpeOOBaHMK K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTelbHOU
MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs, a TakKe TPEOOBAHHM K
pe3yibpTataMm 00y4YeHHs XUMUU Ha YPOBHE LI€JIed U3yYeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENBHON JEATEILHOCTH OOYYaromerocss MO OCBOCHHIO
y4e0HOTO Co/IepKaHUSI.

3HaHWE XWMHUH CIY)KUT OCHOBOM JUisi (OPMHPOBAHUS MHPOBO33PEHUS
oOydJaromierocsi, ero MpeCTaBICHU O MaTepUaIbHOM EIMHCTBE MHUpPA, BAKHYIO
poJib UTrparoT (opMHUPYEMble XUMHEN MPEACTABICHUS O B3aUMOIPEBPAICHUSX
SHEPIUM U 00 SBOJIIOIMHU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpoOJieM YCTOMYHMBOTO PA3BHTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOM,
MUTIEBON M SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.



N3yuyenune xumuu:

CroCcOOCTBYET  pealu3allid  BO3MOXXHOCTEH IS  caMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYphl IUYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
o0ydJarolmuxcs, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW  JIEeSTEIBHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJIUMBIX KaKk B
MMOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JIEATeIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsSiAAa HA €UHCTBO MIPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B JOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolIuXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTEeCTBEHHO-
HAay4YHBIM 3HaHUAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTUYECKOE
oOpa3zoBaHue 00YUYaAIOIINXCS.

JlaHHbIE HampaBlieHWs] B OOYYCHUH XUMHH OOECTICUMBAIOTCS CIEIM(PUKON
COJIepKaHMsl  y4eOHOro  MmpeaMeTa, KOTOPBIM  SABISIETCS  TNEJaroruyecku
aJanTHPOBAaHHBIM OTpaK€HHWEM 0a30BOM HAyKW XMMHH Ha OMPEACIIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTrO 00I1IeT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMHKCS CHCTEMBI IEPBOHAYAJBHBIX TOHATHH XUMHUHU, OCHOB
HEOPraHWYECKONM XUMHUM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSITHH
OPraHU4YeCKON XHUMUH.

CrpykTypa coaepkaHusl MPOrpaMMbl IO XMMHUHU cPopMHpOBaHa Ha OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ uzyueHuto. CojaepkaHue CKIIAJbIBAETCS W3 CHUCTEMBbI
MOHSTUA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHN O XUMUYECKOU
peakiuu. OO0 OSTH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHBl IO IPUHIIMITY
MOCJIEI0OBATEIILHOTO PAa3BUTHA 3HAHUM HAa OCHOBE TEOPETUUECKUX MPEACTABICHUMN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJICKYJISIPHOI'O YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— Y4E€HUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBS3H;

— TpEeACTaBJICHUNW 00 DHIEKTPOJUTUYECKONM JUCCOLUMALMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE OSMIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS TOCIEA0BATEIBHO OT OJJHOTO
YPOBHS K JPYyromMy, BBITIONHSS GYHKIIUA OOBSICHEHHS M TPOTHO3UPOBAHUS



CBOICTB, CTPOEHHUS U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEeHHS
M3y4aeMbIX BELIECTB.

OcBoeHue nmporpaMMbl IO XUMUU  CHOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEICTABICHUS O XUMUYECKON COCTABIIAIOLIEH HAyYHOU KapTUHBI MUpA B JIOTUKE
e€ CHUCTEMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U
METO/aM TO3HaHUs B Hayke. V3yuyeHue XUMUU NPOUCXOAUT C TMPUBICYEHHEM
3HAHMM U3 paHee HW3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalolmuid MUp»,
«buonorus. 5—7 knaccel» U «Dusnka. 7 Kiacey.

[Ipy wW3yyeHMHM XUMHUHM MPOUCXOAUT (QOpPMUpOBAHHE 3HAHUM OCHOB
XUMHYECKOM HayKH Kak OOJACTM COBPEMEHHOI'O €CTECTBO3HAHUSA, MPaKTUYECKOU
JESATENbHOCTH YEJOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOTO MmpeamMeTa COCTOUT B (POPMUPOBAHMHM CUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETHUECKHUX MOJIOXKEHH,
JOCTYIIHBIX OOOOIEHUA MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
OpUOOIIEHUH K HAyYHbIM METOAaM I[I03HAHUA TIPU HU3YYEHUH BEIIECTB M
XUMHUYECKUX PEAKIi, B (GOPMUPOBAHUU M PA3BUTHH MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-NO3HABATEIBHOM M Yy4eOHO-UCCIIEeN0BATEIbCKON
JeSITEIbHOCTH, OCBOCHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BelleCTBaMU B
MOBCEIHEBHOM JKU3HMU.

[Ipu M3y4yeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs Ba)KHOE
3HAauYEHUE MPUOOPENU TaKHe 11eJ1, KaK:

— (dopmupoBaHHe HHTEIUIEKTYaJIbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOATEIBLHOMY IMPUHSATHUIO PEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOYYEHHS Ha CHUCTEMaTHYecKoe TMpHOOIICHHE
oOydJarommxcs K CaMOCTOSITEIbHOM TO3HABATENBbHON NE€ATENbHOCTH, HAYYHBIM
MeToJaM NO3HaHMA, (POPMHUPYIOIIMM MOTHBALIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMHH;

— obecrnieyeHne yCIOBUN, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00 YyJarOIIMMUCS
OIbITAa Pa3HOOOPA3HON JEATEIBPHOCTH, ITO3HAHMS M CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MUMEIOLIMX YHUBEPCAIbHOE 3HAYEHUE JIA
Pa3IMYHBIX BUJOB JAEATEIbHOCTH;

— (opmupoBanme oOmEelH (QyHKIHMOHATBFHONM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUHW OOBSCHATHP W OICHHUBATH SIBJICHUS
OKPY)KaIOUIEro MUpa, MCHOJIb3ysl 3HAHUS M OMbBIT, MOJYYEHHbIC NMPU HU3YUCHUU



XUMHH, NPUMEHATh HMX MpPH PELIEHUU MpoOJeM B MOBCEAHEBHOM XHU3HU U
TPYAOBOM IEATEIBHOCTH;

— ¢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 YuCIO 4YacoB, OTBEAEHHBIX JMJIA M3YYEHUS XHUMHUM Ha YPOBHE
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

IlepBoHaYanbHbIE XUMHUYECKHE 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. XUMHUYECKHE 3JeMEHTbl. CHMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CIIOkKHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢dopmyna. BaleHTHOCTH aTOMOB XHMHYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. (OTHOCHUTENbHAsT AaTOMHas Macca.
OtHocuTenbHasg MOJIEKyJIsipHas Macca. MaccoBast 40Ji1 XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHUHU.

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

du3nyuecKkue U XMMUYECKHUE SBICHUS. XUMHUECKasl peaklus 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
npuémMamu oOpaleHus ¢ J1adopaTopHbIM 00OPYAOBAHUEM, 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 CBEYHU, MPOKAIHMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJIEHCTBUE Mela ¢ KUCIOTON) SBICHUM, HAOMIOACHUE U
ONMMCAHKWE MPU3HAKOB MPOTEKAHUS XMMUUYECKHX peakluil (pasjokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUEe TMAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoeiicTBHE kKele3a ¢ pactBopoM conu meau (I1),
U3y4YeHHE CIOCOOOB pa3/ielieHHus CMeceil: ¢ MOMOIIbI0 MarHurta, (GUIbTpOBaHUE,
BbITIAPUBAHKE, AUCTUIUIAIMS, XpoMaTorpadus, TPoBeACHNE OYUCTKU MOBAPEHHOMN
CoNiM, HaOJIOJEHWE W  ONUCAaHUE  PEe3yNbTaTOB  NPOBEICHUS  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMS] MAacChl, CO3JaHHUE MOJENEH MOJIEKYJ
(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 JHAOTEPMUYECKHE peakiuu. 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. Kuciorsl u comnu.

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
OKCUJIOB:  coyieoOpasyroniie  (OCHOBHBIC, KHUCIOTHBIE, aM{(OTEepHBIE) U



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

OcHoBanus. Knaccudpukauuss ocHOBaHMI: WIIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. Homenkiiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHui. [losryuenrue 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 CBsI3b MEXY KIaCCaMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEJICHUE COAEPKAHUS KHCIOPOIa B BO3AyXE, MOIYyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YUYEHHE CBOMCTB KHCIOpOAa, HaONIIOJCHHE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOAOM W YCIOBUSI BO3HUKHOBEHUS 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 BHUAEOMATEPHUAJIOB), HAOIIOJEHHE 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 ©  KajmbluueM) (BO3MOXHO  HCHOJIb30BAHHWE 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, PEaKUuid HEUTpadu3alyd, IOJYYEHHE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHME OJHOTO METajla APYTMM M3 PacTBOpa COJIM, PEIICHUE
JKCIIEpUMEHTAJBbHBIX 3aJad 1o TeMe «BakHelmue KiIacchl HEOPraHHMYECKHUX
COCIMHEHUI.

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

IlepBble MOMNBITKM KIaCCU(PUKALMK XUMHUYECKUX dJeMeHTOB. [lonsatue o
IPYINax CXOJHBIX 3JIEMEHTOB (ILIETOYHBbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,



raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(pOTEpHbIE OKCUIBI
Y TUJIPOKCUJBI.

ITepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMUYECKUX dJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas U JJIMHHONEPUOAHAs  (OPMBI
ITepronnueckon cuctemsl xuMuueckux dyeMeHToB JI. . Menneneesa. Ilepuonsl
u rpynnsl. Dusnyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA WU
IPYIIIBI AJIEMEHTA.

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

3aKOHOMEPHOCTH H3MEHEHMS pajJnyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

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

Xumuueckast cBs3b. KoBajeHTHas (mojsipHass ¥ HEMOJISIpHAs) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[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 ~ IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Mescnpeomemmnuwie cea3u

Peanuzanusa MeXnpeIMETHBIX CBSI3€d MpU WM3YYEHHH XUMHUM B 8 Kiacce
OCYILIECTBIISIETCSI 4YEpPEe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SIBIISIIOIIMXCS CUCTEMHBIMU Ul OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHUS: HAyYHBIH (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHalu3, CHHTE3, KilacCU(UKAIMsI, TMEePUOJUYHOCTb, HaOIIOICHUE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJIICHUE.

®usuka: Marepusi, aTroM, OHJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIHUI,
M30TOIIbI, PAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUM 3apsill, BEIIECTBO, TEJIO,



00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PU3MUYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
M0JIE3HBIE NCKOIAEMbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepuonuyeckas cuctema XMMHYECKUX 3J1IeMEeHTOB J1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kajus, KalbIUsi M HX
COCIMHEHUH B COOTBETCTBUM C TMOJOKEHHEM »3JieMeHTOB B llepuoamueckoii
CUCTEME U CTPOECHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBS3U. THMBI KPUCTAIUTMUYECKUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUMA KPUCTAITUYECKON PEIIETKU U
BUJIa XUMUUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSLIUMXCS K PAa3JIMYHbIM KJIacCcaM HEOPTraHUYECKUX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCcKUX peakluid Mo pa3iIudHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YYACTBYIOUIMX B pEaKUMUU BEHIECTB, MO TEIIOBOMY 3(PQeKTy, I0
U3MEHEHHIO CTETICHEW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U IHIAOTEPMHUUYECKHE PEAKIUU, TEPMOXUMHUIECKUE
YpaBHEHHSI.

[TonsiTe 0 ckopocTH XuUMHUUYeckor peakiuu. IloHsTHEe 00 00paTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [[oHATHEe O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusax. [lonarue o karanuze. [loHsTHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUU U TMOJ0XKEHUE XHUMHYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnienue YpaBHEHUU

OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCIOJIb30BaHMEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust MEKTPOTUTAUECKON TUCCOIUALIMU. DICKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, annonsl. MexaHU3M AUCCOLMAIIUM BEIIECTB C PA3IUYHBIMM BHUIAAMHU
XUMHU4YeCcKou cBs3u. Cternenp aucconuanuu. CHibHBIE U cl1a0ble dJIEKTPOJIUTHI.



Peakiiuu nonHoro oOMeHa. Y ciioBus MPOTEKAHUS peakuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIl€HHBIE HMOHHBIE YpaBHEHMS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMA MW cCcOJ€il B CBeT€ MNPEIACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E COJEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMUA KPUCTAJJIMYECKUX PEHIETOK HEOPraHUYECKUX
BEILIECTB — META/VIOB W HeMeTauioB (Tpadura M anMasa), CI0KHBIX BEIIECTB
(x;mopuma HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOTHOCTH
pacTBOpPOB BEMIECTB, IMpollecca IUCCOIMAIMU KHUCIOT, IIEJIoYed U  CoJiel
(BO3MOXKHO  HCTOJIb30BAaHME BHUACO MAaTE€pUaNiOB), TMPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TMPU3HAKU  TMPOTEKAHUS  peakluii  HMOHHOrO  OOMeHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIMX ~ MPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu pasioKeHUs, COSTMHEHHMS), paclO3HABAHUE HEOPTraHHMYECKUX
BEIIECTB C ITIOMOIIBbKD KA4YeCTBEHHBIX pEAKIMHA HA  HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTaJibl 1 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{, HEMeTaulaMy, I[iesodaMu). XIIOpOBOAOPO/I.
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. CTpoeHue M (Qu3nyeckue CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KUCIOPOIa
U cepbl. XUMUYECKHUE CBOMCTBa ceprl. CepoBOMOPO, CTpOCHUE, (PU3UUYECKHE U
XUMUuYeckre cBorcTBa. OKCHIABI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kmciora, (Qu3HUecKue © XHMHYECKHE CBOWCTBAa (00mME Kak
MPEACTaBUTENS Kjacca KHUCJIOT u crhenududeckne). XHUMHUYECKHE pPEakilny,
JeKalnue B OCHOBE MPOMBIIUICHHOTO CIMOCO0A TMOMYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kKuciaoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs PeaklMs Ha
cynbdar-uoH. Haxoxnenue cepbl W €€ COCNMHEHHWA B TMPUPOJE. XHUMHYECKOE



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

OO6mast xapakrepucTuka 3aeMeHTOB VA-rpymnnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCICHUS. 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 XUMUYECKUE 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 3arpsi3sHEHNE OKPY>KaroIel cpeibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutoTponHbie Mogudukanmuu Gocdopa, puznueckue M XMMHUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u pochopHas kucnora, GpU3NIecCKUe U XUMHUIECCKHE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka anemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHBIE  CTENICHW  OKUCICHHS.  YTJEpPOa,  aJJIOTPOITHBIC
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpuUpone, (U3NUYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepoaa, ux
¢uznueckre W XUMHUYECKHME CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBI,
MOJIyYeHHEe W TpPUMEHEHHUE. DKOJIOTHYeCKHUe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJbHOTO TMOTEMJIEHUS KIMMAaTa, IMAPHUKOBBIN
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.

[lepBoHaYanbHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YTIEBOJAOPOAOB (Yyroib, NPUPOAHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY W MPOMBIIIICHHOCTH.
[TorsiTHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpPaX, OeNKax, yrieBojgax — U ux
polii B OKM3HU 4YeJOBeKa. MaTepuaibHOE€ €IMHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XMMHYECKHE CBONCTBa, NOJYyYEHUE U
npuMmenerne. CoenuHeHHs KpeMHHS B mpuponae. OOmmue 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
CTPOUTENBHBIX MAaTEPUATIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3y4yeHrue 00pa3IoB HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkarome (U3NYECKUE U XUMHUUYECKHE CBOICTBA
raJjloreHOB M HUX COEJWHEHHM (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHME ¢ oOpasiamMud XJOpuaAoB (TaJIOTEHUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COeAUHECHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMaTepraoB), HaOIOICHUE TIpoIiecca O0OyriaMBaHusl caxapa Ioj JelCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3Yy4YCHHE XUMHUUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJICHNE KAUYECTBEHHOW peaklny Ha Cynb(har-
WOH W HaOJIOJICHUE Tpu3Haka e€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UYCCKUMHU
cBOoMcTBaMHU azora, ¢ochopa W HUX COCAUHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
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 KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHue BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, ¢yuiepeHa, O3HAKOMJICHUE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHue, cOOUpaHue, paclo3HaBaHUE W HU3yUYCHUE
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 «BaxxHenme HeMeTaibl U UX COEAUHECHUS.

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTEepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU
ux nosioxeHus B llepmogumueckod cucreme xumuyeckux snemeHtoB [ .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaJioB. MeTajuindyeckasl CBsi3b U
METAJUIMYECKasi ~ KpUCTAJNIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHKeHUH MeTaioB. OU3ndecKkue U XMMUYECKHe CBOMCTBa MeTaiioB. OOmue
crocoObl monyyeHus MeTawioB. [loHATHE O KOppo3WHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmmnaBbl (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.



[Ilenounble MeTamibl: nojioxkeHue B [leprnoandeckoil cuCTeMEe XHUMUYECKUX
anemeHnToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXxOXICHUE B INPUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U kaiausi). OKCUIbI U
TUAPOKCHABI HaTpus W Kanus. [IpuMeHeHue IIENOYHBIX METauIOB U HX
COCIMHECHUM.

IllenoyHO3eMENBbHBICE METAXJABl MarHui MW KaJdblUM: IIOJO0XXKEHHE B
Ilepuonnueckon cucrteMe xuMudeckux snemeHToB JI. M. Menneneesa, ctpoeHue
UX aTOMOB, HaX0XJI€HUE B Tpupoae. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHus
U Kanplmsa. Baxseimme coeauHeHUs] Kaimblius (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHESHHUSI.

ANOMUHMI: TIOJIO)KEeHUE B [leprnoanueckoi CuCTeMe XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxzacHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA allfOMUHMSI. AM(OTEpHbIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: monoxenue B Ilepuoandeckoit CUCTEME XUMHUYECKUX AJIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToOMa, HAXOXJEHUE B Tmpupojae. Du3MYECKUE U
XUMHUYECKHE CBOMCTBA kee3a. OKCuanl, THAPOKCU B U conu xkenesa (II) u xxenesa
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOpa3llaMy METAJIOB W CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBaMH, H3yY€HHE  pE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHS OKCHIA
KaJIbLIUSI M HATpUs C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KENE3a B KUCIOPOJIE
(BO3MOKHO  HCMOJB30BAaHUE  BUJIEOMATEPUANIOB), TIPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHUs, KaJblWs, AJIFOMUHUS, LIMHKA, JKEJle3a
(I1) u xenesa (III), mequ (II), HaOmroeHNE U OMMCAaHUE MPOIIECCOB OKPAITUBAHUS
IJJAaMEHH MOHAaMU HATpWsl, Kalusd U Kajdblus (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), MCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB TUIPOKCUIA ATFOMUHUS
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
MCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momornis mpu
XUMHYECKHX 0KOTax U OTPABICHUSX.



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

Xumuueckuit IKcnepumenm:

u3ydyeHre oOpa3lioB MaTepuajioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbIE
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
€CTECTBEHHO-HAYYHOT'0 IUKJIA.

OO01mMe ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIH (akT, rumnoTes3a, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KJIacCuPUKalUsi, TMEePUOJIUYHOCTb, HAOII0EHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEb, SIBJICHUE, IapHUKOBBIN
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®duzuka: MaTepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaJAMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUH 3apsll, MPOBOJIHUKH,
NOJYIPOBOAHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUINYECKAs
pemérka, CruiaBbl, (U3MYECKHE BEIUYUHBI, €IMHUIIBI U3MEPEHHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IUIAHETHI, 3BE3bI, CONHIIE.

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

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHSI MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa30oBaHus JOCTUTAIOTCA B XOJ¢ OOyYEeHHS XUMHUU B CIMHCTBE Y4EeOHOU W
BOCIUTATEIIBHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUNCKUMH
COLUMOKYJBTYPHbIMU W JyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSAMU, NPHUHATHIMU B
oOIecTBe MpaBUJIaMHW W HOPMaMH TOBEICHHUS W CIIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATTU3AIMN 00YYaOIINXCS.



JInuHOCTHBIE  PE3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALUA W
paclIMpeHue OMbITa JCSITENLHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHY€CKOr0 BOCIIUTAHUS

LEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
W HAy4YHOMY HACJIEAWIO0, TOHUMAaHUS 3HAYEHUS XUMHYECKOM HAYKH B JKU3HHU
COBPEMEHHOI'0 OOLIECTBA, CIOCOOHOCTH BJIAAETh JAOCTOBEPHOW HH(pOpMaIeil o
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHSX MHUPOBOM M OTEUECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIIECTBA;

2) TPaskIaHCKOT0 BOCIIUTAHUS:

NPEJACTABICHUS O COLMAJbHBIX HOPMAax M TMPABUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATEIbCKOM, TBOPUECKOW ¥ APYTHX  BHJAX
JEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM MACSATEILHOCTH MpHU
BBITIOJIHCHUU Y4YEOHBIX, IO3HABATEJIbHBIX 3a7a4, BBIMIOJHEHUN XUMHYECKUX
AKCTIEPUMEHTOB, CO3/IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHHIO
U B3aUMOINIOMOINM B Tpolecce d3TOW y4eOHOW JeATeIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEJACHUE M IIOCTyNKH CBOUX TOBAPHUILEH C MO3HUIUU
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 3aKOHOMEPHOCTAX pa3BUTHUS MNPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA 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, MH(DOPMAIMOHHOW M YUTATENIbCKOW KYyIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSTENIbHOM palbOoThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATypPOr, JTOCTYNMHBIMA TEXHUYECKHUMH CpEJCTBAMH HH()OpPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYyYEHUI0O M MO3HAHMIO, JHOO03HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa30BaHUIO, TMPOEKTHOM U  HCCIENOBATEIbCKOU
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 KWU3HU, OCO3HAHWE IOCICICTBUNA WU
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:

MHTEPEC K NMPAKTHUYESCKOMY M3YUYEHHUIO TPOQECCUil 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 HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIICCTBOBAHUS, TOHMMAHUE IICHHOCTH 3JI0POBOTO U
Oc3omacHOro o0Opa3a JKM3HH, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXMYECKOMY 30pPOBBIO, OCO3HAaHUE IIEHHOCTH COOJIOIEHUS
npaBMI 0€30MaCHOTO MOBEACHUS IPU padOTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
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 KYyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX peIlIeHUs MOCPEICTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeramnpeaMeTHBIX pPE3YNbTATOB BBIIEISIOT 3HAYUMbBIC TS
dbopMupoBaHUS MHUPOBO33pEHHS] OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPHIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMeTax M IMO3BOJSIOT Ha
OCHOBE 3HaHWI W3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOM
HAyYHOU KapTHHE MHPA, U YHUBEpPCaIbHBbIC YUeOHbIC NEeWCTBUs (ITI03HABATEIbHbIC,
KOMMYHUKAaTHBHBIC, PETYISATHBHBIC), KOTOpbhIE oOecneunBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IIJITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4eOHOU
JESITETHbHOCTH.



Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHSATUN (BBIACISATH UX XapaKTEPHbIC
MPU3HAKW, YCTaHABJIMBATh B3aMMOCBS3b C APYTUMU TOHSTHUAMH), UCIOJIb30BaTh
MOHATHUS JIsl OOBICHEHUS OTJIENbHBIX (PAKTOB U SIBIICHU, BHIOUPATh OCHOBAHUS U
KpUTEPUU ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIui,
yCTaHABJIMBATh TMPUUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXKIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICAYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCCe TO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTarpeMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MO, UCTIOJb3yeMble B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEeMEHTa), XUMHYeckass ¢GopMmylia W ypaBHEHUE
XUMHUYECKOU PEaKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIBHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICIBHBIX TPEJCTABICHUM BBISBIISITE U XapaKTEPU30BaTh CYIICCTBEHHbBIC
MPU3HAKK U3YYaeMbIX 00BEKTOB — XMMHUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHbIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble uccienoBarejabckue AeHCTBHA.

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI I (POPMUPOBAHHS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHH;

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 OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojeraHHoMN padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3TUYHBIX BUOB U (HOPM MPEICTABICHUS, MOIyIaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4gHO-TIONyJIIpHAs JIUTEpaTypa XWUMHUYECKOTO COJEpKaHHS, CIPaBOYHBIC
nmocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTHBOPECYUBYIO W
HEJIOCTOBEPHYIO HH(OpMaIIHIO;

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



y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMS ~ HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (OPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJlayd  HECIOKHBIMU CXEMaMH, JuarpaMMamMi,
ApyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE MCHOJb30BaTh M AaHAJIM3UPOBATH B Mpouecce ydyeOHOU W
UCCJIEI0BATENbCKON ACATENBHOCTH MH(OPMAIUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTa HA COCTOSHUE OKpYyKarouledl NpupoaHOn
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBHUS:

yMEHHUs 3aJaBaTh BOMPOCHl (B XOje Juajgora W (Wiu) JUCKYCCHH) TIO
CylmecTBy  oOcyXaaeMod  TeMbl, (GOpMYyIUpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NESTENbHOCTH B YCTHBIX W TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUUYECKOI0 HKCIepUMEHTa (1abopaTOpHOrO OMbITA,
1abopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOTrO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M HMCCIIENOBAaTEIbCKONM  ACSTENBHOCTH  TPH  pPELICHUU
BO3HUKAIONIMX MpPOOJieM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiuit (o0cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAHHALIMS
COBMECTHBIX JICCTBHUH, OIpEACieHHe KpUTEpPHEB TI0 OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIE YHHBepcaIbHbIE YUeOHbIe IelicTBUS:

YMEHHE CaMOCTOSTEIBHO OINPEACNiTh IeNH JAESITeIbHOCTH, MJIAHUPOBATh,
OCYILIECTBIATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTHPOBATh 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 OOBEKTaX — BEIECTBAX U PEAKIHIX,
OLICHMBAaTh COOTBETCTBHE ITOJIy4YEHHOTO pE3yJbTaTa 3asBJICHHON LEIH, yMEHHE
MCITIOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCITIOBUH 3aJaHUH.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pPE3YJbTaTOB [0 OCBOCHHIO 00s3aTEIBHOIO
collep KaHMsl, YCTAHOBJICHHOTO JaHHOW (enepanbHON pabodeil mporpamMmMoi,



BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIC 3HAHUS, YMEHUS M CIIOCOOBI
neucTBuil, crnenuduyueckue i1 OpeAMETHOM o0nactu  «XUMHS», BHUJbBI
NEATeIbHOCTH 10  TOJIYYEHHUIO HOBOTO  3HAHUA, €ro HWHTEpHpeTalluu,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

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, CJIOKHOE BEIIECTBO, CMECh
(omHOpPOHASE M HEOTHOPOJAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISipHasi macca, KOJMYECTBO BEILIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAaHHE, COJIb, AJICKTPOOTPHUIIATEIBHOCTh, CTEICHb
OKHCJICHUS, XUMHYECKas PEaKIus, KiIacCu(PUKaims peakiuii: peakiuu
COCMHEHUS, PpEeaKIMU pPa3JIOKEHUs, PpEeaKIuu 3aMelIeHus, PeaKIuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEII0BON AP (DEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTalb, PAaAUYC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJsIpHAs KOBAJICHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHHOH, pAacTBOpP, MAaccoBas J10Js BEIECTBa
(MpoleHTHAsI KOHIIEHTPAaIIKsl) 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;

ONpEeNEeNsATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX 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 cMmbica Ilepmogmueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHHWE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

- ONHUCHIBATHh M XapakTepu3oBaTh TaOIMuHyr0 Qopmy Ilepuogndeckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3iudaTh IMOHATUS «TJaBHAs
noarpynmna (A-rpynna)» u «nodoyHasi noarpynmna (b-rpynna)», mansie u



OOJbIIME TEPHOJbl, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabiuue «llepuonnueckass cucrtema xumuueckux saementoB JI. W.
MenaeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj si/ipa, 00IIee YUCIIO 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIIOSM);

+  KJIAacCU(PUIMPOBATH XMMUUYECKHE AJIEMEHThI, HEOPTAHMUYECKHE BELIECTBA,
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 COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

 MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XUMHYECKUX TMpEBpalIeHUN B
Pa3TUYHBIX YCIOBUSX;

«  BBIYHCIATH OTHOCHUTEIIbHYIO MOJIEKYJISPHYIO W  MOJIAPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOrO »dJeMeHTa 1o QopMyse
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

+ TMPUMEHSATH OCHOBHBIEC ONEPALMU MBICIUTEIBHON NESATEIBHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTeMAaTHU3aluio, KIacCU(UKAIHUIO,
BBISIBICHUE TMPUYMHHO-CJIEICTBEHHBIX CBSI3€M — Ui M3Y4Y€HUSI CBOMICTB
BEIIECTB W XWMHWYECKUX pEaKUUl, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAONIOJICHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

- CIIENOBaTh  MpaBWIAM  TOJIb30BAHHMS ~ XMMHUYECKOW  MOCYAOM W
7a0opaToOpHBIM 00OpYJOBAaHHWEM, a TakKe IpaBWJaM OOpaIIeHusT C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYCHHI0O W COOHUpaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOpPOJAa M KHUCIOPOAA), IPUTOTOBIICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MacCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKUE  HKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIOT C MOMOILBI MHJIUKATOPOB
(makmyc, heHon(pTaNenH, METUIIOPAHXK U IPYTHE).

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

JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:



PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJEKyJia, WOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIGHTHOCTb, D3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHB
OKHCJICHUSI, XUMUYECKasi Peakius, XUMU4YecKas CBsI3b, TEIUIOBOM A ekt
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJIUTHUECKAsT JTUCCOIMALIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE pEaKIUu,
OKUCITUTEb,  BOCCTAaHOBUTENIb,  OKHCJIEHHE W  BOCCTaHOBJICHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAs, WOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIMYecKass pemeéTka, KOPpPO3Husi METAJLIOB,
CIUUIaBbI, CKOPOCTh XHUMHUYECKOW peakiuu, TMpeaeabHO JOMyCcTUMas
koHueHTpauus [1JIK Bemectna;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TIOHSATHA U
MPUMEHSTH TH TOHITHUS NPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIA;
UCIIOJIB30BaTh XUMUUYECKYI0 CHMBOJIUKY JUJISI COCTaBJICHUS (HOpMYT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX PJIEMEHTOB B
COEMHEHUAX pA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy COEQUMHEHUN 1o ¢dopMmynaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HOHHAsg, METAJUIMUeCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsiji MOHA 10 XUMUYECKON (opMyJie, XapaKTep Cpelbl B
BOJHBIX PacTBOpaxX HEOPTaHMYECKUX COCIMHEHUH, THUI KPUCTATUIMYECKON
PEIETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMbIci [lepmomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUCHIBATH U XapaKTEepU30BaTh
Tabmunyto ¢opmy Ileprmonnyueckoil CUCTEMBl XUMHUYECKHX JJIEMEHTOB:
pasnuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)y U «moOouyHas
noarpynna (b-rpynna)», manble U OOJbIIME MEPUOABI, COOTHOCUTH
0003Ha4YCHUS, KOTOpPBhIE HMMECIOTCS B IEPUOAUYECCKOM TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XMUMHUYECKUX
AJIEMEHTOB (CcOCTaB W 3apsAl siApa, OOLIee YHUCIO JJIEKTPOHOB U
pacrpeneieHue HMX MO DJJIEKTPOHHBIM  CIOSIM), OOBSACHATH OOIIHe
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,
XUMUYECKHE peakiuuu (M0 YUCIYy M COCTaBY Y4YacTBYIOLIMX B pEaKIuu
BEIIECTB, MO TEIJIOBOMY 3P(DEKTy, MO W3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHUYECKHX JICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME W CHEU(UUECKUE XUMHYECKUE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEIIECTB, TMOJATBEPXKJIas OMHUCAHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHiA;

COCTaBJISITb YPaBHEHHUS JJICKTPOJIMTUYECKONW JUCCOLMAIMU  KHUCIIOT,
IeJI0ued M COJIeH, TTOJIHBIC M COKPAIIEHHbIC YPABHEHUS PEaKIIMi HOHHOTO
oOMeHa, ypaBHEHHUSI peakiHii, TMOATBEPKAAIONUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHbBIX KJIACCOB;
pPacKpbiBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTU TIPOTEKAHMSI XUMHUYECKUX TIPEBPAIICHUN B Pa3IHMYHBIX
YCIIOBUSIX;

BBIUUCTISITH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEaKIUU;

coOmoaTh  MpaBuja  MOJIb30BAHUS ~ XUMHMYECKOM  TMOCYyAOH |
nabopaTopHbIM  O0OpYIOBAaHMEM, a TaKXke TNpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMHU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHI0O U COOUpaHUIO
ra3000pa3HbIX BEMICCTB (AaMMHAKa U YTJIEKHCIIOTO rasa);

OPOBOJIUTh  PEAKIUH, MOATBEPKIAIOIINE  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 pEakKlHil, eCTeCTBEHHO-HAy4YHble METOJbl I[O3HAHUS —



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
Menpeneena.
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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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
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
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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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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