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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENnoJaBaHus y4eOHOro mpeamMeTa « XuMHUs»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @enepanuu.

N3yuenne mnpeamera «XuMus» B 4acTd (POPMHUPOBAHUS Y OOYHArOITUXCS
HAyYHOTO MHPOBO33PEHUSI, OCBOCHHMS OOIIEHAYYHBIX METOJO0B (HaOiroAeHue,
U3MEPEHUE, OKCIEPUMEHT, MOJCIMPOBAHUE) MPOXOJUT C TMPUMEHEHUEM
aHaJOrOBOTO MW  HMU(POBOro 00OpPYAOBaHUS JIETCKOTO0  TEXHOIapKa
«KBanTopuym». JlaGopaTtopHble W TpakTHUUECKHE pabOThl MPOBOIATCS B
XUMHYECKOW JlabopaTopuu, BKIIOYAIONIeH B ceds crieayroiee 000pyJoBaHUE:
JATYMKA TeMIlepaTypHbie, PH-, ONTHYECKOW TJIOTHOCTH, AJICKTPOIPOBOIHOCTH,
XJIOPU-/HUTPAT-UOHOB, B COBOKYITHOCTH C IIU(POBOI J1abOpaTOpUECH.

[IporpaMmma mo XxuMmuu 1aéT TPEACTaBICHUE O IENAX, OOIIeH CTpaTeruu
o0ydeHUs, BOCHUTAHWUS M Pa3BUTUSA OOYYAIONIUXCS CpPEACTBAMHU y4YEOHOTO
npeamera, YCTaHABIIMBAET o0s3aTeNbHOE IpeAMETHOE COJIepKaHue,
IpEeAyCMAaTPUBAET PACHPEACIICHHE €ro IO KiaccaM M CTPYKTYpUPOBAaHHUE IIO
pazznenaM M TE€MaM IMPOrpaMMbl IO XHMHUH, OIPEIETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIEp/KaHMUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUST XUMHHM C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOrOo  TIpOIlecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYaronuxcs, ONpenensieT BO3MOXXHOCTH —MpeaMeTra  Jyis
peanuzanuu TpeOOBaHMKM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETo 0Opa3oBaHMs, a Takke TpeOOBaHUN K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON EATEILHOCTH OOYYaromerocss MO OCBOCHHUIO
y4e0HOTO CoIepKaHUSI.

3HaHWE XWMHUHU CIY’)KUT OCHOBOM s (OPMUPOBAHUS MHPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UTparoT (POpMUPYEMbIE XMUMHUEH MPEACTABICHUS O B3aUMOIPEBpAIICHUAX
SHEPIUM U 00 SBOJIIOIMU BEUIECTB B MPHUPOJIEC, O IMYTSAX PELICHHs TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEYECCTBA — CBHIPHEBOM, SHEPIETHUYCCKOM,
MUTIEBON M SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumun:

CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH i1 CcaMOpa3BUTUA U
dbopMUpOBaHUS KYIbTYPhI JIMYHOCTH, €€ 0011el 1 (yHKITMOHAIBHON IPaMOTHOCTH;



BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaromuxcs, HaBBIKOB MX CaMOCTOSITEILHOM  y4yeOHOU  JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM )XKM3HU, TaK U B TPOPECCUOHAIBLHON JIEATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsA/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
ATanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCs;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUM XUMHUU OOECIeuMBarOTCsS crenudukon
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTHPOBAaHHBIM OTpaX€HHWEM 0a30BOM HAyKHW XMMUU Ha OTMPENCIEHHOM dTane eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0O0IIEero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TTOHSATHH
OpraHUYeCKON XUMHUHU.

CtpykTypa copepaHusi MporpaMMbl MO XUMUU c(HOpMUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ m3zydueHuro. ConepkaHue CKIaAbIBAETCS M3 CHCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKOM
peakuuu. OO0e d3TH CHCTEMBl CTPYKTYpPHO OpPraHU30BAaHbl 10 MPUHIUIY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpEeACTaBICHUNW 00 »HIEKTPOJUTHUECKONM JUCCOLUMALMMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUA paccMaTPUBAIOTCS Ha OCHOBE AMIMPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIIBHO OT OJJHOTO
VpPOBHS K JpPYromMy, BBIIONHSS (GYHKIUA OOBICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHNS] O XUMUYECKON COCTaBISIONIEH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMsI B Hayke. M3ydeHue XUMHU MPOUCXOJUT C MPUBICUCHHEM



3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyxXKalomuii MUp,
«buonorus. 5-7 knacce» u «Pusmuka. 7 Kiaccy.

[Ipy wu3yueHHH XUMUHU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NESATeIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJIBTYpPHI.
3amaya ydyeOHOro mnpeameTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMUUYECKHX
3HAaHUN — BaKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
npuoOIIEHNH K HAyYHBIM METOJIaM T[IO3HaHUS TIPU M3YUYCHHHU BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUU U PAa3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWU B Y4YCOHO-TIO3HABATEIBHOM M Y4eOHO-HCCIIENOBATEILCKON
NeSATeIbHOCTH, OCBOCHUHM TpaBWi Oe30macHOTro oOpallieHus ¢ BeIleCTBaMU B
MOBCETHEBHOM JKU3HHU.

[Ipu u3ydyeHMM XUMUM Ha YPOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHMs BaXKHOE
3Ha4YCHHUE TPUOOpETH TaKKue IeH, KaK:

— (QopMHpOBaHHE WHTEIJICKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TNPHHSATHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

—  HamnpaBJICHHOCTh OOYYEeHHMs] HAa CHUCTEMaTH4YeCKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITEIBLHOM TO3HABATEIBHON IESTENbHOCTH, HAYYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrniedyeHUe YCIOBUH, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHMUS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMII), UMEIOIIHNX YHUBEPCAIbHOE 3HAUECHHE IJIS
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW H €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYKaIOUIEro MUpa, MCIHOJIb3ysl 3HAHUS M OMbIT, MOJIYYEHHbIE NMPU HU3YYCHHU
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCETHEBHOW JKU3HU W
TPYZOBOU JAEATEIbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmMXCS TYMaHUCTUYECKUX OTHOIICHUH,
MMOHUMAHHSI [IEHHOCTH XUMHWYECKUX 3HAHUU 71 BBIPAOOTKH HKOJIOTUYECKHU
1enecooOpa3HoOro MOBEJAEHUS B ObITY W TPYJAOBOM JESITEIBHOCTH B UEAX
COXpaHEHHMs CBOETO 3JJ0POBbs M OKPY’KAIOUIEH MTPUPOITHON CPEIbI;

— pa3BUTUE MOTHUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOo(uIisi U HANpPaBICHHOCTH J1allbHEUILIETO
00yUYeHMUS.



OOmiee YWCIO dYacoB, OTBEACHHBIX MJIs HW3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE 0 MeTOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA CcocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznuecknx (TUIaBI€HME BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKe,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmiecTBOo. HaxoxaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPpMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHeHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHui. PU3NYECKME M XWMHYECKHUE CBONCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. duzndeckue 1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHehmue Kiaacchl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JiMHHONepuoAHas  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBS3€HM MPH HM3YYEHHUM XHMMUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBa, a3, (PU3WYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO U XMMHYECKAsl peaKUMs

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUII B COOTBETCTBHM C IIOJOXEHUEM »3JIeMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacTBYIOIIMX B pPEAKIMHU BEHIECTB, MO TEIUIOBOMY 3 (dexTy, mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XHUMHUYECKUX peaknusX. [IoOHsITHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OaliaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M OUCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW M COJEM B CBeTe MpPEACTaBICHUH 00 DIIEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anmasa), CIO0XKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTepUajoB), TMPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMy paslIoKEeHHs, COCIMHEHUs), pacTIO3HABAHUE HEOPTraHWYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHM3M 4YeJIOBeKa. BakHehmue XJIOpHUabl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSIMH Ccepbl (KUCIOTHBIE JI0XK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTBa. KpyroBopotT azora B mpupoje. AMMHUaK, ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIMEe Kak MpeACTaBUTENs Kiacca KUCIOT M cnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
alotponHeie Moaudukanuu (ochopa, puznyeckue M XUMUYECKHUE CBOICTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢uznueckre W XUMHUYECKHME CBOWCTBA, JCHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupongHbie HMCTOYHUKKA YTIIEBOJOPOAOB (Yyroib, NPHUPOAHBIA Ta3, HedTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelne cTpouTenbHbIE MaTepHallbl: KEPaMUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W e€  CcOeAUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiuy Ha CyibdaT-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
cobupaHue, paclo3HaBaHWE M H3YYCHUE CBOWCTB amMMuaka, MPOBEJACHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pEHIETOK anMasza, rpaduta, ¢QylsiepeHa, O03HAKOMJIEHUE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumudeckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpspKeHU MeTamioB. dusnyeckue U XUMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coeauHeHuss Kaublus (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOAOW (BO3MOYKHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «Baxuelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpedbl (MpeaenbHas IOoMmyCcTUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanmss MeXIpeAMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHATHS: HAy4YHBIM (DakT, TUMoTe3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CAMHHUIIBI U3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC MCKOIIaeMBbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe TMpaBUJaMU U HOPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpolLeccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

VY oOyuaromuxcs 0yaeT copMUPOBAHO YMEHUE HCIIONb30BaTh aHAJIOTrOBOE
nabopatopHoe o00opymoBaHuE U IUPPOBOE 0O0OPYAOBAHUE JIETCKOTO TEXHOMapKa
«KBanTopuym» I MPOBEACHUS OIBITOB, JIAOOPATOPHBIX, MPAKTHUYECKUX PadoT,
IKCTIIEPUMEHTOB, Pa3pabOTKU YUCOHBIX TPOCKTOB.

JIn4HOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSL CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
pacuIMpeHue onbITa JACSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAay4yHOMY HAcJle€JWI0, NMOHMMaHUs 3HAYEHUS XMMHUYECKOW HAyKH B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON HHOpMAaIME o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPYyruX  BUJAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TIPH
BBITIOJTHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Y4eOHOM JeATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IMOCTYNKA CBOMX TOBapUIIEH C MO3ULIHUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS

MHUPOBO33PEHUYECKUE TMPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW peakiluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKW U COCTABIISIIOLIHE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBSA3AX 4YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HABATEIbHbIE MOTHUBBI, HAMPABICHHBIC HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOII0JaeMbIX IMPOILIECCOB U SBJICHUH,
MO3HABATEIbHON, MH()OPMAIIMOHHOW M YHUTATEIbCKOW KYJIbTYpPbl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAaMHU HWH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYECHHI0O M TMO3HAHUIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTHh H
CIIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEILCKOM
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W yYPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) opMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 J>KU3HU, OCO3HAHHE TOCJIEACTBUU U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MaCHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIATAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poja,
yBaXEHHE K TPyAy U pe3ylibTaTaMm TPYAOBOM NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs MPEIMETHBIX 3HAaHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
UHAUBUAYATBHON TPASKTOPHUH MPOJIOJDKEHHSI 00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHIH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPEelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJIE€ KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, MTOHUMAaHNUE [IEHHOCTH 370POBOTO H
O6e3omacHoro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOIEHUS
mpaBmiI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYpPhI, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTel UX pEILIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIBHOM,

KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.
METAINIPEAMETHBIE PE3YJIbTATDBI



B cocrtaBe MeTanmpenMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUsT MUPOBO33PCHUS OOIICHAY4YHbIC TIOHATUS (3aKOH, Teopus,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M IMO3BOJISIOT Ha
OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaloT (popMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHHMPOBAHUIO M OCYLIECTBICHUIO Y4eOHOM
JeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyeckue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHITHH (BBIACTATH UX XapaKTEepHbIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSATHIMH), HCIOJIH30BAThH
MOHSTHUS JJIsI 00BSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHHS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JenaTh BBIBOABI U 3aKIIFOUCHHUS;

yMEHHE TMPUMEHSATh B TIpollecce TMO3HAHUS TOHATHUS (NPEIMETHhIE W
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENIH, UCTIOJIb3yEMbIE B XUMHUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MPU PEHICHUH Yy4eOHO-TT0O3HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh U XapaKT€pU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICIICTBEHHBIE CBS3HM U
MIPOTUBOPEUHS B U3yUaE€MbIX IIPOLIECCAX U SIBICHUAX.

ba3oBrble ucciaenoBare/ibCKHe 1eMCTBHSA .

YMEHHUE HCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHWIO, OPTaHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJ0M IMpoIriecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pab6ora ¢ ungopmaumeii:



yMEHHE BBIOWpaTh, AHAIW3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUAOB U (HOPM TPEICTABICHUS, MOyIaeMy0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMyNIIpHAsl ~JUTepaTypa XWMUYECKOTO COJEP)KaHWs, CIPABOYHBIC
mocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPCUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TPUMEHSTh PAa3IMYHBIE METOJBI M 3alpOChl MPU MOUCKE U OTOOpE
nH(OpPMAITMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHCHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1ad OMPECIEHHOTO TUTIA, IPHOOPETEHUE OMbITA B
00JaCTH  MCTOJB30BaHMS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIAJICHUE KYJIbTYpPOU aKTUBHOTO MCIIOJIB30BaHMUS PA3IMUHBIX TIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BEIOMPATh ONTHUMAIBHYIO (pOpMy TIpeacTaBlieHus HHDOpPMAIUU |
WITIOCTPUPOBATh peIlaeMble 3a/laddl HECIOXHBIMH CXeMaMH, Juarpammami,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE WCIOJb30BaTh W AaHAIU3UpOBAaTh B Tpolecce Yy4eOHOW u
MCCIICZIOBATEIBCKON JEATEILHOCTH MH(DOPMAIMIO O BIMSHHUH MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3WCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIIeH MPHPOIHOM
CpE/IbL.

KoMvmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUSI:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
NESTENBbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeiaTh MPE3eHTAIUI0
PE3YNIbTATOB BBHIMOJHEHUS XMUMUYECKOTO JIKCIEpUMEHTa (J1abopaTopHOTO OIbITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPH  pEHICHUU
BO3ZHUKAIONIUX TPoOJieM Ha OCHOBE y4€Ta OOIMX HMHTEPECOB U COTJIACOBAHUS
no3uiuii (00CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPHEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHBIe YHUBepcaJbHbIe YYeOHbIe NelCTBUA:

YMEHHE CaMOCTOSATEIBHO OINPEACNSITh IMENH JeATeTbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBbHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CTIOCOOBI PEeIICHHs] YICOHBIX H
MO3HABATEIBHBIX 33/1a4, CaMOCTOSITENIbHO COCTABISITh WA KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUMA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAaHUK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,



OIICHUBATh COOTBETCTBHE IMOJYYEHHOIO pE3yJIbTAaTa 3asBIICHHOW ILEIH, YMEHUE
WCIMOJIb30BATh U AHAIM3UPOBATHh KOHTEKCTHI, MPE/IJIAraéMbl€ B YCIOBUHU 33 JaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yAbTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaibHOM pabdoueil mporpammoit,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCSA Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NeUCTBUM, crenudpuyeckue s MOpeaMeTHoM obnactu «XuMus», BHUIbI
NEATENBHOCTA 1O  TMOJYYECHHIO HOBOTO  3HAHUS, €ro HWHTEPIpPETAIUu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0a30BOM YpOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(omHOpPOHAS ¥ HEOJHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMHUYECKOT0 AJIEMEHTa B COCIMHCHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHUS, XMMHYECKasi pPEeaKius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PEaKLUU PA3JIOKECHUSA, pEaKUUU 3aMELICHUs, PEeaKLUnuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
PO aToMa, JIJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTamb, paguyc
aToMa, XMMHMYECKAasl CBsI3b, MOJSIPHAS M HEIOJISIPHAs KOBAJICHTHAS CBS3b,
VOHHAsI CBsI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEIECTBA
(mpolieHTHAsI KOHIICHTPAlKs) B pacTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWUMHWYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BELIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENENSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeTIeHb  OKHCJCHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BELIECTB K ONPEAECIEHHOMY KIJIACCY COCIUHEHUU IO
dbopMmymnaMm, BHI XUMHUYECKOW CBsi3M (KOBaJeHTHasT W HMOHHAs) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpeiBaTh cMmbica llepmogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJOXKeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;



e ONHUCHIBATH M XapakTepu3zoBaTh TabnuuHyro Qopmy Ilepuogmueckoil
CUCTEMBl XUMHUYECKHUX DJIJIEMEHTOB: pa3jnyaTh MOHATHS  «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», manbeie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabiuue «llepmonnueckas cucrtema xumuyeckux osnemeHtoB J[. U.
MenpneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX 3JEMEHTOB (COCTaB M 3apsij s1pa, 00llee YUCIIO 3JIEKTPOHOB
U pacrpeieieHHe UX MO IEKTPOHHBIM CIIOSM);

e KJacCU(PUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBa,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaklUU
BEULIECTB, MO TEMI0BOMY 3D (DEKTy);

e XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUI;

e IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3ITUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHATH OCHOBHBIEC ONEPALMHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, Kiaccu(UKAIHUIO,
BBISIBICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XWMHYECKUX pEAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIONEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CIEAOBAaTh  IpaBWIaM  [OJb30BAHHSA  XUMHYECKOM  IOCYyIOH H
nabopaTopHbiM 00OpYZOBaHHEM, a TaKKe IMpaBWiIaM OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSAMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TOJIYYECHHUIO H COOMpaHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJAa M KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JE€W pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOAMTH  XHMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondpTanenH, METHIIOPAHXK U APYTHEL).

K xoniy oOydenus B 9 Kki1acce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUYAIOIIMUXCS YMEHUM:



PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, SJEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peaKius, XUMUYECKasl CBSI3b, TEIIOBON 3(PpdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJUTUUECKAS JTUCCOIMAIIMS, PEaKIud HOHHOTO
oOMeHa, KaTalnu3aTtop, XHUMHYECKOE paBHOBECHE, OOpaTUMblE U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEaKIIUU,
OKUCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE U  BOCCTAHOBJICHHE,
ajutoTponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAas,
MeTaJUTM4ecKasi), KpUCTaJUIMYecKas pemerka, KOppo3usi METalioB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaeabHO JOIMyCcTUMas
koHnentpauus [1JIK Bemiectna;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHATUH U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUIA;
UCIIOJIB30BaTh XUMUUYECKYIO CHUMBOJUKY JUISI COCTaBJICHHS (opMyn
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COEMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy COeIUWHEHUH 1o ¢GopMmynaMm, BHJI XHMHUYECKOM
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETaNIMYecKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3apsii MOHA [0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUI, TUIl KPUCTAIUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJIaBHas moarpymnmna (A-rpymnma)y U «mnoOodHas
noarpynna (b-rpynna)», maible U OOJbIIME NEPUOMABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPBHIE HMMECIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
ANIEMEHTOB (COCTaB W 3apsia  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DIJICKTPOHHBIM CJIOSIM), OOBICHITH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MaliblX MEePUOJ0B U IIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KIaCCU(UIIMPOBATH XUMUYECKHAE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU



BEIIECTB, MO TEMIOBOMY 3P(EKTy, M0 U3MEHEHUIO CTEICHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHUPUUYECKUE XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BELIECTB, TMOJTBEpPKIas OIMHUCAHUE
npuMepaMyu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUM;

COCTaBJISITh YPaBHEHHUS DJICKTPOJMTHUYECKOM JTUCCOIMALIMM  KHUCIIOT,
L1EJI04Y€N U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMH NOHHOIO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHbBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TPEBpAIllCHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSIPHYIO H  MOJIIPHYHO MacChl
BEIIIECTB, MAacCCOBYIO JIOJNIO XHMHYECKOTO JdJieMeHTa 1o Qopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PAcUEThI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

coOmoaTh  MpaBujla  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbiM 00OpYyJIOBaHHMEM, a TakkKe IMpaBwia OOpalieHus: cC
BEIIECTBAMU B COOTBETCTBMU C HWHCTPYKIHUSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB M0 TMOJYYEHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTh  PEaKIWH, MOATBEP)KIAIONIME  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEpAlMH MBICIUTENBHON AEATEIbHOCTH — aHaIU3
U CHHTE3, CcpaBHEHHE, O0O0O0OIIeHNe, CHCTeMaTH3allMIO, BBHISIBICHUC
NPUYMHHO-CIICICTBEHHBIX CBA3€M — JJIsl W3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HAOJIfOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
bu6moteka [IOK
Xumusi — BaykHast 00J1acTh https://m.edso0.ru/7f41837c
11 €CTECTBO3HAHUS U 5 5 JaTuuky Temnepatypsl
' MPAKTUYECKOUN ACATETbHOCTH IUIATHHOBBIA, TEPMOTTAPHBIN
YeJIoBeKa TEPMOMETP, DIIEKTPUUECKAs
TJTUTKA
19 BemectBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHNYeCKNX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
' 00 okcHax https://m.edsoo.ru/7f41837c
Bomopoa.Ilonstue o kucimorax Bubamorexa [JOK
2.2 HOPOZ. 8 1 https://m.edso0.ru/7f41837c
U COJISIX
Haruuk pH
bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 Hatuuk pH, no3atop o0néma

OCHOBAaHHUAX

XKUJIKOCTH, OIOpeTKa, JaTuyuK
TeMIepaTypbl MJIATUHOBBIH,
JaTYMK JIaBJICHUS, MarHUTHas



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

Menlajika
Becsl a51eKTpOHHBIE

24

OCHOBHBIE KIIACCHI
HEOPraHWYECKUX COCTMHEHU

11

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c
Hatuuk pH

JlaTyruK ONTUYECKON MIIOTHOCTH

Hroro no pazneny

30

Paznean 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE pPe€aknuun

[Tepronnueckuii 3aKOH U

31 [Iepnoanueckas cucrtema 5 bubnuoreka [JOK
XUMHUYECKUX AnemMeHToB /l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMudeckas CBS3b. BuGmiorexa [IOK

32 Oxucarenbio- 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIILHBIE PEAKITUN

bu6mmoreka [JOK
Hroro o paspexry 15 https:// m.edsoc%.I ru/7f41837c
PezepBHOE Bpemst 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxmmit https://m.edsoo.ru/7f41a636
bu6moreka [IOK
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 https://m.edso0.ru/7f41a636
' XUMHUYECKUE PEAKIIMU B pacTBOPaX HaTunk
AIIEKTPOTPOBOIHOCTH
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
OO01as XapaKTepUCTUKA XUMUYECKUX
2.1 4 1 Anmnapat ajis
anemeHToB VIIA-rpynmel. ["agorenst
MPOBEJICHUS XUMUYECKIX
npoueccos (AITXP)
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PYIHEL 2-€P https://m.eds00.ru/7f41a636
COEJIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuorexa [IOK
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COCIUHEHUS JlaTank



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

AIIEKTPOIIPOBOJHOCTH

OO61ast XxapakTepuCTUKAa XUMHUUYECKHUX

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
Jaruuk

AJIEKTPOTIPOBOTHOCTH,
24 anemeHToB |VA-Tpynmsl. Yriepon u 8
B MarHATHas Melajka,
KPEMHUH U X COCTUHCHHS
puOop I MOJTy4EHUS
ra30B WU ammapar
Kunma
Hroro mo pazueny 25
Pasznea 3. MeTaJsIbl M X COeTHHEHHU A
. bubmuorexa [JOK
3.1 00 4
HIHME CBOHCTEA METAILIOB https://m.edsoo0.ru/7f41a636
bu6mmoreka [IOK
3.2 Baxkneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
JlaTuuk naBiIeHUS
Hroro mo pazgeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
bu6mmoreka [JOK
4.1 BemectBa u MmaTepuaiibl B )KM3HU YEIOBEKa 3
https://m.edsoo.ru/7f41a636
Utoro mno pazneny 3
PesepBHOE Bpems 3 Bubmorexa OK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BeecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U croXXHBIE BEllleCTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH NOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 Xumunueckas Gpopmyna. BareHTHOCTD
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounsprast macca https://m.edsoo.ru/ff0d5230
KonTponbnas pabora Nel no teme
14 «PacueTsl ¢ UCTOJIB30BAHUEM TTOHSTHS
MaccoBas JI0JIs DJIEMEHTA B
COCTMHCHUMY
15 dOu3nvecKrue U XUMHUYECKHE SBICHUS. bubmuorexa [JOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: kKoau4ecTBa, MacChl
18 BEIIIECTBA 10 YPABHCHHUAM XUMHYECKUX bubmorexa HOK
. P https://m.edsoo.ru/ffod5708
peakmuit
Knaccudukanus XuMUIecKuX peakiiuii
19 (coenuHEHMS, PA3JIOKEHUS Bubmorexa OK
> P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG OK
noIMoTEKA
20 sHIMKIIoneaucT. O600IIeHIE 1 i

CHCTeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KontponsHas padora Ne2 o reme

bubmuoreka [JOK

21
«BeniecTBa 1 XMMUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
22 Bo3ayxa. Kucinopoa — sneMeHT u bubmorexa LHOK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
Du3nYeCKre U XMMUYECKHE CBOMCTBA
23 KHCIIOpo/1a (peaKIMu OKUCIICHUS bubmorexa HOK
P p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoOsl MosTyueHust KUCIopo/ia B
24 71a00paTOPHH M MPOMBIIIJICHHOCTH bubmotera [JOK
parTop P ’ https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
o5 peaKuru, MOHITHE O bu6moreka [IOK
TEPMOXMMHUYECKOM YPABHEHHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
26 3ar HSHGI-EI/qu];OS . a, CIIOCOOBI zzro Bubmmorexa [IOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
27 «[Tonmyuenue u coOMpaHue KUCIOPOIa bubmorexa HOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
28 Bomopoa — snemeHT u ipocToe bubmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
29 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bojopoaa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
30 [ToHsiTHE O KUCIIOTAX U COJISX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
31 Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
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nabopaTopuu
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[Ipaktuyeckas padora Ne 4 o reme

bubmmoreka [{OK

32 «loxyserne i CO(EHpaHHe BoRopoAa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
33 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYeCcTBa
34 BEIIIECTBA rasa 1o €ro u3BECTHOMY brmmorexa [OK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruncnenust 00€MOB ra3oB 1Mo
35 YpaBHEHHUIO PEaKIIMH Ha OCHOBE 3aKOHA bubnmorexa [JOK
N . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
36 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJEI https://m.edsoo.ru/ff0d587a
37 CoctaB ocHoBanui. [TonsTre 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbIe
38 u HI;HaCBIleCHHBIS PacTBOPBHI. MH;,CCOBaSI bubmmorexa [JOK
https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTruueckast pabota Ne 5 o Teme
39 «lIpurotoBneHune pacTBOPOB C bubnunoreka [JOK
onpeaes€HHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
40 KonTtponsnas padora Ne3 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
41 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
42 [Tonyuenue u XuMu4eCKre CBOWCTBA bubnuoreka [IOK
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KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHIOB
43 OcHoBaHusI: COCTaB, K1accuuKaIms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ffOdfee?
Comu (cpenHue): HOMEHKIIATypa,
47 cnocoérfl) 101 )eHI/ISI XHMHqZSKHe bubmmorexa [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[Ipaktrueckas padota Ne 6. Permenue
SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
48
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
49 I'enernueckas cBsi3b MEXKY KiaccaMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
50 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
B 1 https://m.edsoo.ru/00ad9ch2
KontpoabHas padora Ned o teme
51 "OCH(I))BHLIG KJ'IIZICCLI HEOPraHUYECKUX bubmotera [JOK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
IlepBBle MOMBITKU KIacCH(UKAIIUN
52 XHI\I/)[quCKI/IX JJIEMEHTOB i_b[OH}ITI/Ie o bubmiorexa LIOK
i https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
53 [lepuoanueckuii 3aKoH 1 bu6mmoreka [JOK
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Hepno;u/meCKa;I CUCTEMA XUMHUYCCKUX
anemeHTOB J[. . Menaeneera

https://m.edsoo.ru/00ada52c

o4 [Iepuoasl, rpynmsl, MOATPYIIIIEI bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000JI049eK
56 aToMOB 3JieMeHTOB [leprnoanueckoit brbmmorexa [OK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenpeneeBa
XapakTepucTuKa XUMHUUYECKOTO
57 3JIEMEHTA MO €T0 MOJOKEHUIO B bubmuorexa [JOK
[Tepnoanueckoii cucreme [1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
58 pa3BuUTHs Hayku U ipakTtuku. /1. . bubnuoreka [IOK
MenneneeB — y4EHBIHN, MeIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
59 DIIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
60 VonHas XumHHeckas Coisb https://m.edsoo.ru/00adac34
61 KoBanentHas nosisipHas XuMu4deckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
62 KoBaneHTHas HenoJsspHas XUMUYECKast bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
63 CreneHb okHCICHHA https://m.edsoo.ru/00adae28
64 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIC bu6mmoreka [JOK
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peakuuu https://m.edso00.ru/00adb076

bubnmoreka [JOK
65 OKHCIUTENN U BOCCTAHOBUTEIH 1 httos://m.e dSO(])_.[ru 100adb076

66 [Ipomexyrounas aTrecTarus. 1 bubnuorexa [JOK
KonTponsHas pabdoTa. https://m.edsoo.ru/00adb486

67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00adh33c

68 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIJMYECTBO YACOB I1O 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

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

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10JIM BBIXOJa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bubmmoreka [{OK

29 XUMHYECKUE CBOMCTBA, IIOJIyUYCHHUE U
v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[lomyuenne amMmmuaka, U3ydeHHe ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 00OpeHnii. XUMHUYECKOE bubmorexa LOK
YAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta

33 Kontponbras padota Ne4 o teme bubnuoreka [IOK
«A3O0T U €ro cCoeqUHEHUSI» https://m.edsoo.ru/00adf68a
docdop. Oxcua pocdopa (V) u
dhochopHas kucinoTa, GU3NIECKUE U
XMUMHYECKUE CBOMCTBA, MOJIyYeHUE

34 Hcnonws3oBanue docdaToB B bubmmorexa [IOK

. https://m.edsoo.ru/00adfc20
KauecTBE MUHEPAIbHBIX YA0OpEHUH.
3arpsi3HEeHUE IPUPOJAHON Cpebl
dbocharamu
Yrnepon, pacnpocTpaHeHUE B
POJL, Pactipoctp bubmuoreka [JOK
35 npupoje, Gu3nyeckre U XUMHUECKUe

CBOICTBA

https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)

" bubnuorexa [JOK

37 YTOMbHA KHCTOTA it € con https://m.edsoo.ru/00ae006¢c
[IpaxTueckas padota Ne 4 o Teme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKUX BEIIEeCTBAX KaK O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemnwuii u ero coenuHeHUsI bubmmorexa [OK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«BaxHeiume HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KontponbHas padoTta Ned o teme

42 «Baxueimme HeMeTauIbl U UX bubmmorexa [TOK

https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
AJIEMEHTOB — METAJJIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYECKask KpUCTaUIMIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6nmoreka [JOK
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DIEKTPOXUMHUYECKUN P
HaIIpSHKEHUH METaJUIOB

https://m.edsoo.ru/00ael156

OO0mre cnocoObl MOTyYeHUs
mertauioB. CruiaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKLIUN, bubnuorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB bubnuorexka LIOK
https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47 [lenotrre MeTaLIb https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
Kajus https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KaJIbIIU bubmorexa LOK
https://m.edsoo.ru/00ael5e8
51 O0001IeHNEe U cUCTEMATU3 AL
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
53 "YKEcTKOoCTh BOABI U METOIBI €6 bubmnorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubnmuoreka [JOK
https://m.edso0o.ru/00aelc64
55 AmdoTepHble cBOICTBA OKCHIA U bubnuoreka [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

% Aeneso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o006uIeHre U cucTeMaTU3aIus
3HaAHUH
[IpakTnueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS»
Brruncienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT MpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MaccoBOM JJOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HAHUH
62 [IpomexyTouHas aTTecTalus.
KouTponbHas pabora.
63 BeniectBa u matepuaisl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXaIoLen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

CHCTEeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/00ae0dOa



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PezepBubiit ypok. O0o0mIeHNE U 1 bubmuoreka [IOK
cUCTEMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cHCTEMaTH3alIMs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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