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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJICHA HAa OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOTrPaMMBbl OCHOBHOTO OOIIIeT0 00pa3oBaHuUsl, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha ocHOBe (elnepanbHON paboueil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPENoJaBaHus y4eOHOro npeamera « XumMus»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepannu.

[IporpamMmma mo xumuu 1na€T TpeACTaBICHHE O LENAX, OOIIed cTpaTreruu
oOy4eHusi, BOCHUTAHUS U Pa3BUTUS OOyYAIOUIUXCS CPEACTBAMU YYEOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJiepKaHue,
npeAycMaTpuBaeT pachpeieieHue €ero Mo KiaccaM W CTPYKTYpUPOBAaHHE 10
pazneiaM M TE€MaM MPOrpaMMbl MO XHMHUHU, OMNPENENSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0BATEIbHOCTh ~ U3YYEHUS XUMHU C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM O0ydYarouuxcsi, OMNpenessieT BO3MOXKHOCTH TMpeaMmera  Jyis
peanuzainuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs, a Takxke TpeOOBaHUM K
pe3yapTataMm 00y4YeHHUs XMMUU Ha YPOBHE LieJield U3y4eHUsl IPeIMETa U OCHOBHBIX
BUJIOB Y4e€OHO-IO3HABATEIbHONU JAESTEIbHOCTA OOYYalollerocs IO OCBOCHUIO
y4eOHOI'0 CO/IepKaHMUSL.

3HaHUE XUMHHM CIYKHUT OCHOBOM Juisi (OpMUpOBaHHUS MHUPOBO33PEHUS
oOyyaroierocsi, ero MpeACTaBICHUN O MATEPUATbHOM E€IUHCTBE MHUpPA, BAXKHYIO
pOJib UTPaOT (POopMHUpPYEMbIE XMMHUEH MPEACTaBICHUS O B3aUMOIPEBPALICHUIX
SHEPTUM U 00 SBOJIOIMHU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHUSI UEIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOMU,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, TPOOIEM 31PaBOOXPAHEHUS.

N3y4yenue xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH /IS CaMOpa3BUTHUS U
(dbopmMupoBaHus KyJIbTYphl IMYHOCTH, €€ 001Iel U PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIOCOOHOCTEM
oOyyYarolmuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPOGECCUOHAIBHON JIEATEIbHOCTH,

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
[[ETIOCTHOTO B3IJIsSIIa HA €AMHCTBO MPUPOIBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B OPMUPOBAHUM €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YyYarOlUXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBlieHUs] B OOY4YEHUM XUMUM OOECIIEUMBAIOTCS CHENUPUKOM
COepKaHMsl  y4eOHOro  MpeIMeTa, KOTOPBIM  SIBIASETCA  MEJarormuecKu
aJanTUPOBAHHBIM OTpaK€HHEeM 0a30BOM HAYKU XMMUM Ha ONpPEJEIEHHOM dTarne e
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYAIOUIUMHUCS CHCTEMBbI IMEPBOHAYANBHBIX TMOHATUN XWMHH, OCHOB
HEOPraHWYECKOM XUMHH M HEKOTOPBIX OTACIBHBIX 3HAUYMMBIX TMOHITHU
OpPraHUYECKON XUMHHU.

CtpykTypa coaepkaHusi MPOrpaMMbl MO XUMHUHU COpMHpOBaHa HA OCHOBE
CUCTEMHOI0 moaxoja k e€ u3zydeHuto. CojepxaHue CKIAIAbIBAETCA U3 CUCTEMBI
MOHATHH 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI TTOHATHI O XMMHUUECKOU
peakiuu. OO0e ATU CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIHUIY
MOCJIEIOBATEILHOTO PA3BUTHs 3HAHWM HAa OCHOBE TEOPETUUECKUX MPEJACTABICHUU
Pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUH,

— YUEHHUSI O CTPOECHUU aTOMa U XUMHUYECKOH CBSI3H;

— TIpeACTaBICHUM 00 DJIEKTPOJUTHUUYECKOM JHCCOIMAIIMHA BEIIECTB B
pacTBoOpax.

TeopeTnueckre 3HAHUS PACCMATPHUBAIOTCS HAa OCHOBE OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHHO OT OJJHOTO
YpPOBHSL K JIPYrOMY, BBIMIONHSASA (DYHKIHUU OOBSCHEHHS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTYyUYCeHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMporpaMmbl IO XHMHUU  CHOCOOCTBYET  (DOPMUPOBAHUIO
MPEACTABICHUS] O XUMUYECKON COCTaBISAIONIEH HAYyYHOW KApTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOM NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUS B Hayke. M3ydeHue XMMHUU MOPOUCXOAUT C NPHUBJICYECHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeAMEeTOB: «OKpyXawluil Mup»,
«buomorus. 5—7 knaccel» u «du3nka. 7/ Kimace».

[Ipy wu3yyeHMH XUMHUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB
XUMHUYECKOW HAyKU Kak OOJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NESTEIbHOCTA 4YeJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBHI.
3agaya yd4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKUX
3HAHUM — BaXKHEUIHMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKHUX TOJI0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNM K HAYYHBIM METOJaM T[IO3HAHWS TPU H3YyUYEHUH BEIIECTB U
XAMHYECKUX peakiuii, B GOPMHUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHON H y4eOHO-HCCIIEI0BATEIbCKON
NeSTENHbHOCTA, OCBOSHWUU TpaBW Oe30macHOro oOpamieHus ¢ BEIeCTBaMU B
IOBCETHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIET0 OOpa30BaHMS BAKHOE
3HaYeHWE MPUOOPENTN TaKHe Ied, KaK:

— (GOopMHpOBAHHE WHTEIUICKTYaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOW K
caM000pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aTaTUPOBATHCS K OBICTPO MEHSIOIIUMCSI YCIOBHUSIM KU3HU;

— HampaBlIEHHOCTh OOYYECHHsS] HAa CHCTEMAaTHUECKOe MPHOOIICHUE
Oo0yJarommXcs K CaMOCTOSITEIPHOW TO3HABATEIBHON JIEATEIHbHOCTH, HAYYHBIM
MeTOoJaM MO3HaHUsA, (OPMHUPYIOIMIMM MOTHBAIIUI0O M PA3BUTHE CIIOCOOHOCTEH K
XAMWH,

— obecreueHne yciaoBUi, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaAOIITUMUCS
OTIBITAa Pa3HOOOPA3HOUW NEATENLHOCTH, TO3HAHWS W CAaMOIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB ICITCIHHOCTH,

— QopMupoBanne 00mel (QYHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSCHATHP W OICHUBATH SIBJICHUS
OKPYXAIOIIEro MHpa, MCTHOJb3YysS 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUCHUHU
XAMHH, TPUMEHSTh WX TMPU PEIMIeHWH MpoOJeM B TOBCETHEBHOW XKU3HU U
TPYAOBOM JIESITENLHOCTH;

— ¢opMupoBaHue y O0OyYalOmUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUS TEHHOCTH XUMHUYECKUX 3HAHWHN IS BBIPAOOTKH DKOJIOTHYECKU
1e7IeCO00pa3HOTO TOBEAEHUSI B OBITY W TPYMOBOM NEATETBHOCTH B IEIAX
COXPAHEHUS CBOETO 3I0POBbS U OKPYIKAOIIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CAaMOKOHTPONIO W
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(Uis M HAMPABIECHHOCTH JaTbHEHIIETO
oOy4eHusl.

OOmiee YUCIO dYacOB, OTBEACHHBIX I HW3YYCHUS XUMHH Ha YpPOBHE
OCHOBHOT0 001Iero 0o0pa3oBanus, coctaBiseT 136 yacos: B 8 kiacce — 68 yacos (2
Jaca B Hezlemo), B 9 kiacce — 68 yacos (2 yaca B Hezlelo).



COIEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHBIE XUMHYECKHUE IOHATHUSA

[Ipenmer xumuun. Posib XUMUK B KU3HU 4YEJIOBEKA. XMMUSA B CUCTEME HayK.
Tema wm BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATIpPEraTHOE COCTOSIHHE
BemecTB. [loHsaTre 0 mMeromax mo3HaHus B XUMUM. UYHCThIE BENIECTBA U CMECH.
CnocoOblI pa3aesieHus: CMECeH.

ATOMBI M MOJEKYJIBl. XHMHUYECKHE 3IEeMEHTbl. (CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuyeckast ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHAs Macca.
OtHocHuTENbHAS MOJIEKYJISIpHAass Macca. MaccoBas J0J1 XUMUUYECKOTIO JJIEMEHTA B
COCIMHEHUM.

KomnuecTBo BemectBa. Moinb. MonsipHas macca. B3auMOCBsI3bp KOJIMYECTBA,
Macchbl W 4YHuCIa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

OU3NYECKUE U XUMUAYECKUE SABJICHUS. XMMUUYECKAsd PEAKIUA U €€ MPU3HAKH.
3aKoH COXpaHEHHS MacChl BEIIECTB. XUMHUYeCKue ypaBHeHUs. Kiaccudukarus
XUMHYECKUX peakIuil (COCAMHEHUS, PA3JIOKEHNUs, 3aMEIICHHsI, OOMECHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMUYECKOH MOCYAOW, mpaBuiiaMu paboOThl B 1aOOpaTOpPUHN U
npuéMaMu oOpailieHus: ¢ J1abopaTopHbIM 000PYIOBAaHUEM, U3YUEHUE U OMHCAHUE
(bU3UYEeCKUX CBOMCTB OO0Opa3IlOB HEOPTaHMYECKHX BEIIECTB, HaOII0ICHUE
¢usnyeckux (TUTaBJIeHWE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KMIICHHE M KOHJEHCAIMs BOJBI) U XMMHUYECKUX (FOpEeHHE CBEUYH, MPOKATMBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa ¢ KUCIOTOM) sSIBIICHHH, HAOIIOICHHE U
OMKMCAaHHE TMPHU3HAKOB IMPOTEKAHUS XHMHUUYECKHMX peaklMii (pasiokeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHCIOTHI C XJIOPHIAOM Oapwsi, paszlIoKEHHE THAPOKCHIA
meau (1) opu HarpeBanum, B3auMoaelcTBHE *Kene3a ¢ pactBopom comu meau (I1),
M3YUY€HUE CIOCOOOB pa3/ICNICHUs] CMECEH: C MOMOIIbI0 MarHuTta, (UILTPOBAHUE,
BBITAPUBAHKE, TUCTUIUISIMS, XpoMaTorpadus, TPOBEICHUE OYUCTKU IMOBAPECHHOU
Colld, HaAONIOJIEHHWE W  ONHCaHuE  pPe3yJbTaTOB  MPOBEJCHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3[aHUE MOJEJIEN MOJIEKYJ
(mapocTepIKHEBBIX).

BaxHeiinue npeacTaBuTe M HEOPraHUYECKUX BeIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — snemeHT m mpoctoe
BemiecTBO. HaxokaeHwe Kuciopojaa B mOpupojie, (PuU3MYECKHe W XUMHUUYECKUE
cBoiictBa (peakumu ropeHus). Oxcunabl. I[Ipumenenue kuciaopoaa. CrocoObl



MOJIyYeHUs KHUCIOpoJa B Ja0OpaTOpuu U MPOMBINUIEHHOCTH. Kpyrosopor
KHCIopoa B ipupojie. O30H — auioTponHas Moau(uKaIus KUCIOpoaa.

TennoBoil 3PheKT XUMUYECKOW peakIuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W SHJIOTEPMUYECKUE pEAKUHMHU. TOIUIMBO. yrojib M METAaH. 3arps3HEHHE
BO3/1yXa, yCUIIEHHE TapHUKOBOTO 3 (ekTa, pa3pyieHue 030HOBOrO CIIOS.

Bomopon — »memenT m mpoctoe BemecTtBo. HaxoxkmeHnue Bomopona B
npupojie, (U3MYECKHMe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonydeHus. Kuciorsl u comnmu.

Mosnsipabliii 00BEM ra3oB. Pacy€Tel M0 XUMHUUYECKUM YPaBHEHUSIM.

Odusnyeckue CcBOMCTBA BOABL. Boma kak pacrBoputenb. PacTBOpHI.
HaceblllieHHBIE W HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1011 BEIIECTBA B PACTBOPE. XMMUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpHposie U B KU3HU 4YesnoBeKa. KpyroBopoT BOoAbBl B MPUPOJIE.
3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MTPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenumHeHuit. Oxcunpl. Knaccudukarus
OKCHJIOB:  coyieoOpasyroniie  (OCHOBHBIC, KHCIOTHBIC, aM{(OTEepHbIE) U
HeconeoOpaszyronue. Homenknatypa okcusioB. Dusnyeckue M XUMHUUYECKHUE
CBOMCTBA OKCUJOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHMs. HomeHkmatypa ocHoBaHuil. DHU3NYECKHE U XWMHUYECKHE CBOWMCTBA
ocHoBaHui. [lonyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan axtuBHOocTM MetaiuioB H. H. bekerosa.
[Tomy4yenue KUCHOT.

Comu. Homenknarypa coseil. Ouzndeckne u XMMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue comeil.

I'eHeTnueckas cBsA3b MEXKY KJIaCCaMU HEOPTraHUYECKHUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE ONPENECIICHUE CONECPKaHUS KHCIOPOAa B BO3AYyXE, MOJYYEHHUE,
coOupaHue, paclo3HaBaHWE U W3YyYEHHE CBOICTB KHUCIOPOJa, HaOMIOJEHUE
B3aHMOJICMCTBUSL BEIIECTB C KHCIOPOAOM M YCIOBUS BO3HHKHOBEHHUS W
npekpamieHuss ropeHus (mojkapa), O3HAKOMJICHHE C O0pa3lamMH OKCHIOB U
OMHMCaHUE HUX CBOMCTB, MOJy4YE€HHE, COOUMpAHUE, pACIIO3HABAHUE W H3YUYCHHUE
CBOWCTB Bojoposia (ropeHue), B3ammoeicTBue Bojopona ¢ okcumom menu (I1)
(BO3MOYKHO HCITOJIb30BaHHE BHICOMATEPHAIIOB), HAOJIOCHHE 00pa3I[OB BEIIECTB
KOJMYecTBOM 1 MOJb, HCCIeOBaHHE OCOOCHHOCTEW pAacTBOPEHHUS! BEIIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIEM pacTBOPEHHOIO BEIIECTBA, B3aUMOACUCTBHE BOIBLI C METAJIaMH
(matpeM u KanbleM) (BO3MOXKHO  MCIOJIb30BaHHE BHICOMATEPHUAJIOB),



UCCIeIOBaHUEe OOpa3lloB HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
Ha0II0/IeHNEe U3MEHEHUS! OKPACKU MHJIMKATOPOB B PAacTBOpaxX KUCIOT U IIEIOYEH,
u3ydeHue B3ammoneirictBus okcunma menu (Il) ¢ pacTBopoMm cepHOW KHCIIOTHI,
KUCJIOT C METalUlaMM, PEakUUid HeWTpaau3aluu, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOT'0 METaJIa JPYTMM K3 pacTBOpa COJIM, PEILICHUE
AKCIEPUMEHTAJBHBIX 3a/lad Mo TeMe «BaXHellne KIacChl HEOPraHHUYEeCKHX
COCIMHECHUIY.

Iepuognuecknii 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aTroMoB. XHMMHYECKasi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMBITKM KiIaCCU(UKAMK XUMHUUYECKUX dJeMeHTOB. [lonsitue o
IPyMIIax CXOMHBIX 3JEMEHTOB (IIECIOYHBIE W IIEIOYHO3EMENbHBIC METaJLIbI,
raJIoTeHbl, HHEPTHBIC Ta3bl). DJIIEMEHTHI, KOTOPbIe 00pa3yroT aM()OTEPHBIC OKCHIBI
Y TUAPOKCUIBI.

[Tepunoanueckuii 3akoH. [leprognueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KoporkomepuogHas W JJIMHHONEpUOAHAass  (OpMBbI
[Tepunoguueckoit cuctemMbl XxuMuueckux snemeHToB [[. M. MenneneeBa. Ilepuobl
u rpymmnbl. OU3NYECKUH CMBICH IOPAJKOBOIO HOMEPA, HOMEpPOB NEepuoaa M
CPYNIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 00070Yek aroMoB TepBeiXx 20 XHMHYECKUX  DBJIEMEHTOB
ITepuonnueckori cucrtemsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOTO
3JEMEHTa 10 ero nosnoxenuto B [lepuonnueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJJIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIIAM U IEPUOIAM.

3nauenune [leproanueckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHUECKHX
JJIEMEHTOB I pa3BUTUA Hayku U Ipaktuku. JI. M. MenneneeB — yd€HBIN U
rPaX1aHUH.

Xumudeckass cBs3b. KoBajeHTHass (MOJSpHAs W HEMOJSAPHAs) CBA3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpouieccrl OKUCIIEHUST U BOCCTaHOBJIEHUA. OKUCIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHUe 00pa3lioB BEHIECTB METANIOB M HEMETAUIOB, B3aUMOJCHCTBHE
TUAPOKCHIA LHWHKA C PacTBOPaMU KHCJIOT W IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUU
(ropeHHe, peakiiy pa3ioKeHHsI, COSTHHCHHUS).

Mescnpeomemnmnuwie ceasu



Peanuzanus MeXNpenMETHBIX CBS3eM MPU HW3YYCHWH XUMHH B 8 Kjacce
OCYILECTBIIIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIIHMX €eCTeCTBEHHO-HAYYHbBIX
MOHATHM, TaK U TOHSITUM, SBJISIOMINXCS CUCTEMHBIMU JUISI OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0miue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAy4YHbIA (DaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHalni3, CHUHTE3, KiIacCU(pUKaAIMsA, TEPUOAUIHOCTh, HaOJIOACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, MO/JIEJIb, SIBJICHHUE.

®usuka: wmarepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOMBbI, PAAMOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUYECKUN 3apsi, BEUIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHHE BEIECTBA, ra3, (U3WYECKHUE BEIMYHHBI, €IUHHUIIBI
U3MEPEHHUS, KOCMOC, TTAHETHI, 3BE€3/1bI, COJHIIE.

buonorus: dborocunTes, apixanue, onocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHbIE MOPOIbI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemnrecTBo U XumMH4ecKasi peakimus

[Tepunoanueckuii 3akoH. [lepruognyeckas cucteMa XMMHUYECKUX 3JIEeMEeHTOB /1.
N. Menneneea. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUM CBOMCTB
XUMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kausl, KalblUd H UX
COCIMHCHUH B COOTBETCTBUM C IIOJIOKEHHWEM 3jeMeHTOB B Ilepumoanueckoit
CHUCTEME U CTPOCHHUEM HUX aTOMOB.

CTtpoeHue BelIeCTBA: BHJAbI XMMHUYECKOW CBSA3U. THIBI KPUCTAIIMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PpA3JIUYHBIM KJIaccaM HEOPTraHUYECKUX
COCJIMHCHUH, TeHETUYECKAasl CBSI3b HEOPraHUYECKHUX BEIIIECTB.

Krnaccudukanus XuMHUECKAX PEaKIMid 110 Pa3IMYHbIM MPU3HAKaM (IT0 YUCITY
U COCTaBy Yy4YacTBYIOUIMX B PEAKIHMHM BEIIECTB, IO TEIIOBOMY 3(ddeKTy, Mo
M3MEHEHHUIO CTEICHEH OKUCICHUS XHMHYECKUX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
YUACTHUIO KaTajau3aTopa). DK30- U dHJIOTEPMHUSCKUAE PEAKIIMH, TEPMOXUMHICCKHE
YpaBHEHUS.

[TonsatTue o ckopocTH XuMmMuUueckou peakiuu. [loHsTHe 00 OOpaTHUMBIX U
HEOOpPATUMBIX XHMHYECKUX peaknusix. [IoHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusax. [loustue o karanuse. [loHsTHE 0O XUMHUYECKOM paBHOBeCHU. DaKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XHWMHUYECKOM PpEAKIUMU UM TMOJIO)KEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTENhHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  JJIEKTPOHHBIM  OamaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHOMN peaKIuu. CocraBieHue YpaBHEHUI



OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUAd C  HCHOJIB30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPONUTUYECKON TUCCOLUAINU. DIEKTPOIUTHI U HEJIEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALHUM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xumuyeckoi cBsizu. Crenenp gucconuanuu. CUIbHbBIE U CIA0bIe JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y cinoBusi MPOTEKaHUsI peaKMii HOHHOTO OOMEHa,
MOJHBIE W COKpAlIEHHbIE HMOHHBIE YpaBHEHHs peakuuid. (CBOWCTBA KHCIOT,
OCHOBaHMW U COJIed B CBET€ TMPEACTABICHUNH 00 DIEKTPOJIUTHYECKOU
nucconuanun. KauecTBeHHbIE peakiiui Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJICIISIMUA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — META/UIOB W HeMeTawioB (rpadura W anmasa), CIOKHBIX BEIIECTB
(x;mopuaa HaTpwHsl), UCCIEIOBAHNE 3aBHCUMOCTH CKOPOCTH XHMHUYECKOW DPEaKIIHH
OT BO3JEUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHHUE DSIECKTPONPOBOJHOCTH
pacTBOpPOB BENIECTB, IMpolecca IUCCOUMALMM KHUCIOT, MIEIOYEed U COJIeH
(BO3BMOKHO  HWCIOJB30BaHUE BHICO MaTEpPHAIIOB), TPOBEJCHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuii HOHHOro  OoOMeHa
(oOpa3oBaHme ocajaka, BBIJICICHUE Ta3za, oOOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHHe, peakiuu pa3joXKEHUs, COCANHCHUS), paclio3HABAaHUE HEOPTaHUYECCKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKIUMA HAa HOHBI, PEIICHUE
AKCIEPUMEHTAJbHBIX 3a7a4.

HemeTtajuibl M UX COeAMHEHUS

OO6miast xapakTepucTHKa TajoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHYECKHME CBOWCTBA Ha IIPUMEpPE  XJIopa
(B3aMMOZCHCTBIE C METaUIaMH, HEMETaJUIaMHM, IIejoYaMu). XJIOPOBOJOPO.
CondHass KHCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHHE. [lelicTBHe
XJIOpa W XJIOPOBOJIOPOJA HA OPraHMW3M 4YEJIOBEKA. BaxHellne XJIOpUIbl U HX
HaXO0XJCHHUE B MIPUPOJIE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOECHUS
aTOMOB, XapaKTepHble CTereHu OkucieHus. CTpoeHue U (PuU3NUecKue CBOWMCTBA
MPOCTBIX BEHIECTB — KUCJIOPOAa U Cephbl. AJUIOTPONHBIE MOJIU(UKAIIMU KUCTOPOa
u cepbl. XuMHUueckue cBoiicTBa cepbl. CepoBomopoi, crpoeHue, Gu3n4ecKue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
CepHast KHCIIOTa, (U3MYSCKUE ©M XUMHYECKHE CBOHcTBa (0oOmme Kak
NPEJICTAaBUTENA Kjiacca KHCIOT W crenuduueckue). XWUMHYESCKHE pEaKIlnH,
JeXalMe B OCHOBE NPOMBIIUIEHHOIO Crnoco0a MOMYyYeHUs] CEPHOM KHUCIOTHI.
[Tpumenenune cepHoil KUCIOThI. CONM CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKLIUS Ha



cynbdar-uoH. HaxoxaeHue cepsl U €€ COCIUHEHHI B MpUpojae. XUMHYECKOE
3arpsi3HCHUE OKPYXKAIOIIeH Cpelbl COCIUHEHUSMH cepbl (KUCIIOTHBIC JIOXKIIH,
3arpsi3HEHKE BO3JIyXa U BOJIOEMOB), CIIOCOOBI €r0 MpeA0TBPAICHUS.

O6mas xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHS. A30T, pacHpOCTpaHEHHE B MPUPOJIE,
¢duznyeckne U XuMudeckue cBoicTra. KpyroBopot azora B mpupoje. AMMUaK, ero
(du3nYecKre U XUMUYECKHE CBOICTBA, MojlyueHue u npumenenue. Conu aMMOHUS,
ux (pU3nYecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KUCJIOTa, €€ moiydeHue, (PU3MUecKue U XUMHUYECKHE
cBoiicTBa (0OOmIME Kak TMPEACTABHTEIS Kiacca KHUCIOT W CHelH(pHYECKHe).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHMS B KAyeCTBE MHMHEPATbHBIX
yao0peHuid. XuMHUUECKOE 3arps3HEHUE OKPYKAIollel cpe/ibl COeTMHEHUSIMUA a30Ta
(KHCIIOTHBIC JOXIH, 3arps3HEHHE BO31yXa, IMOYBBI M BOJ0EMOB). Docdop,
ajutoTporniaeie Moaubukanuu docdopa, duU3MUECKHEe U XHMHYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopHas kuciaora, pu3nIecKue U XMMHYECKUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue GpochaTroB B KaueCTBE MUHEPAIbHBIX YI0OpEHHUIA.

O6mas xapaktepucTtuka 3mnemMeHToB |V A-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpOoHd,  aJUIOTPOITHbIE
Moau(UKalUK, PpacpOCTpaHEHHE B TMpUPOJE, (PUINUECKUE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepojaa, ux
¢duznyeckue W XUMUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHJIOM
yrinepona (IV), rumore3a T17100adbHOrO TIOTEIUICHUS KIUMAaTa, MapHUKOBBIN
addexT. YrompHas KuciaoTa U €€ colu, uX (HU3NUYECKUEe U XUMHYECKHE CBOMCTRA,
nojyyeHue U TnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATUSL 00 OPraHUYECKHUX BEIIECTBAX KAK O COSUHEHUSIX
yriepona (MeTaH, 3TaH, 3TWICH, alleTUICH, dTAHOJ, TIIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupomHbIe WCTOYHUKHA YTICBONOPOAOB (yrojb, NPUPOAHBIA Ta3, HeDPTH),
NPOAYKTBI WX TiepepaboTku (OCH3WH), UX pPOJIb B OBITY W MPOMBIILICHHOCTH.
[lonsiTie 0 GMONIOTUYECKH BaKHBIX BELIECTBAX: XKUpax, OeJKax, yriieBojlax — U UX
poJii B KM3HM 4YeloBeKa. MarepuanbHOE€ €IMHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCTUHCHUM.

Kpemnuii, ero ¢usmyeckre U XUMHUYECKHE CBOMCTBA, TMOJy4YeHUE U
npuMenenne. CoenuHeHuss KpeMHusi B mpupoje. OOmue mnpeacraBieHus o0
okcune kpemuus (IV) m kpemHueBoit kuciaore. CHIMKATBI, X WCIOJIb30BAaHUE B
OBITY, B MPOMBIIUIEHHOCTU. BaxHellne CTpouTeNbHbIE MaTepHalibl: KepaMUKa,



CTEKJIO, IIleMeHT, OeToH, xene300eToH. [Ipobiaempl G€30MacHOT0 HCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHUe 00pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
UX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NUECKUE M XUMHUUYECKHUE CBOMCTBa
raJIoreHOB M WX COeIWHEHUH (BO3MOXKHO WCIOJIb30BAaHHE BHICOMATEPUATIOB),
O3HAaKOMJICHHE C 00pa3lamMu XJOpHAOB (TaJOTeHUIOB), O3HAKOMIICHHE C
obpasmamMu  ceppl W e€  coenWHEHUSAMH  (BO3MOXHO  HWCIOJIB30BaHUEC
BHJICOMATEPHAJIOB), HAOJIOICHNE MPOIIecca OOYTIIMBaHUS caxapa IMoJ JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3Y4YCHUE XUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIOTHI, TPOBEJACHUE KaYeCTBEHHOUN peakinu Ha cyiabdar-
MOH U HaAONIOJleHHWE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C (U3UYECKUMU
CBOWcTBaMH a30Ta, (ochopa W HMX CcoeauHEHHH (BO3MOXKHO WCIIOJIb30BAHKE
BHJICOMATEPHAIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOJIyUYeHHUE,
coOupaHue, pacrno3HaBaHME MW H3YYCHUE CBOWCTB amMMHUaka, MPOBEICHHE
KaueCTBEHHBIX peaklnii Ha MOH aMMOHMS U (ochaT-uOH U U3yUEeHUE MPU3HAKOB
UX NPOTEKAHUS, B3AUMOJIENCTBUE KOHLIEHTPUPOBAHHOU a30THOU KUCJIOTHI C MEABIO
(BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), W3y4YECHUE MOJIeJIen
KPUCTAJIUTMYECKUX PEHIETOK anMasa, rpadura, QysuiepeHa, O3HaAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTrasa, MoJiydeHue, COOMpaHue, pacrno3HABaHUE U U3YUYEHUE
CBOMCTB YIJIEKMCJIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX PEAKIMN Ha KapOOHAT U
CUJIMKAT-MOHBl W M3YYECHUE [MPU3HAKOB UX NPOTEKAHUsA, O3HAKOMIICHHE C
NPOAYKIHMEN CHJIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelme HeMeTalIbl U UX COCUHEHUSY.

MeTtajuibl U UX COeTUHEHMS

OO6mias xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuomuueckon cucteMe XuUMHAUYECKUX dieMeHTtoB [[. H.
MenpeneeBa u ctpoeHust aTtomoB. CTpoeHue MeTtaiuioB. Mertajinueckasi CBsI3b U
METAUIMYECKAsT  KPUCTAUIMYECKAss  PEMETKA.  DIEKTPOXUMHUYECKHU Pl
HanpsbkeHud metamioB. Ouznueckue U XMMHUYECKUE CBOMCTBAa MeTaiuioB. OOuue
crnocoObl ToyyeHus MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
CHOoCcOOBI 3amMThl WX OT Koppo3uu. CruaBel (CTasib, YYTyH, ITIOPATIOMHHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY W MTPOMBIIIIJICHHOCTH.

[Ilenounble MeTamibl: nojioxkeHue B [lepuoamdeckoil cucremMe XUMHUYECKHUX
anemeHToB JI. 1. MeHneneeBa, CTpoeHUE HUX aTOMOB, HAaXOXKICHUE B NPUPOIE.
dusndeckre ¥ XUMUYECKUEe CBOMCTBa (Ha mpuMmepe Hatpus W Kamus). OKCUabl U



TUAPOKCHIBI HATpusg MW Kanus. [IpuMeHeHue MIeNOYHBIX METauIOB H  HUX
COCIMHECHUM.

[IleoyHO3EMENBHBIE METAJUIBI MAarHuii W KAJIbIUMW. TOJIO)KEHUE B
[Tepunoguueckoit cucteMe xumuueckux sneMmeHToB J[. M. MeHnneneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B npupoae. PU3nuecKkue 1 XMUMHYECKHE CBOMCTBA MarHus
U Kanplusa. BaxkHeimme coemuHeHUS Kaiablus (OKCHA, THIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AsnroMuHUN: TIoJI0)KeHuE B [leproanueckoil CuCTeMe XUMHYECKUX 3JIEMEHTOB
1. . MenpneneeBa, CTpOCHUE aToma, HaxoxJAcHUE B npupojge. Duzmueckue u
XUMHUYECKHE CBOMCTBA altoMUHMS. AMDOTEpHBIE CBOMCTBA OKCHJIa U TUIPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckon cucremMme XUMHYECKUX 3JIEMEHTOB /1.
N. Menneneesa, CTpoeHME aToma, HAXOXAcHUE B mpupone. Dusnyeckue u
XAMHYECKHE CBOMCTBA Xkene3a. OKCHIbI, THAPOKCHIBI U coin xene3a (I1) u sxenesa
(1), ux cocTtaB, CBOWCTBA U TIOJyYCHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMd METAJIOB U CIUIaBOB, HUX (DU3UUYECKUMHU
CBOWCTBaMH, H3YYCHHE  PpE3YJIbTaTOB  KOPPO3WHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
Kbl W HATpus C BOJOW (BO3MOXKHO WCIIOJb30BaHUE BHUIACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IpOLECCa TOPEHHS Kee3a B KUCIOPOJE
(BO3BMOKHO ~ HCIIOJIb30BaHWE  BHJICOMATEPUAIOB), TMPU3HAKOB  MPOTEKAHHUS
Ka4EeCTBEHHBIX PEAKIMi HA WOHbI. MarHus, KajdblWs, aTlOMUHUS, IIUHKA, XKeJe3a
(1) u xemne3a (I11), mequ (1), HaGrOAEHWE W OMUCAHKE MPOLIECCOB OKPAIIMBAHHS
IUTAMEHW WOHAMH HATpWsl, Kalusid W KajblUsd (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), UCCIICIOBAaHIE aM(OTEPHBIX CBOWCTB THMJIPOKCH]IA aTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BakHeunune
METAJUIBl U KX COCTMHEHUSI».

XuMus ¥ OKpY:KaLIas cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM »XHU3HM YeEJIOBEKa. be3omacHoe
MCIIOIb30BaHUE BEUIECTB U XUMUYECKUX peakuuil B ObiTy. [lepBas momoiunb npu
XUMHAYECKHX OKOTax U OTPABIICHUSX.

XUMHUYeCcKoe 3arps3HeHHe OKpYyKaromiei cpeanl (mpeaenbHas JTOMyCTHMAst
KOHIICHTpaIus Beliects, aajiee — [1JIK). Poinb XuMun B pelieHHH SKOJIOTHUSCKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

u3ydeHrne oOpas3IoB MaTepUaoB (CTEKJIO, CIUIaBbl METAJIOB, IMOJMMEPHBIC
MaTepHUabl).

Meoscnpeomemnmnuwie ceasu



Peanuzanus MeXNpenMETHBIX CBS3ed MPU HW3YYCHWH XUMHUH B 9 Kjacce
OCYILECTBIIIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIIHMX €eCTeCTBEHHO-HAYYHbBIX
MOHSATUM, TaK U MOHATHH, SIBISIONIUXCS CUCTEMHBIMH JJISI OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO0miue ecTeCTBEHHO-HAy4YHbIE MOHSTHS. HAay4HbIA (haKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaau3, CHUHTE3, KiIaccu(ukamusi, MEepUOAUYHOCTh, HaAOIIOJEHNE,
AKCIEPUMEHT, MOJICIIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBIEHUE, NapPHUKOBBIN
s ek, TEXHOIOTUsI, MAaTePUAIIBI.

dusnka: MaTepusi, aTroM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKHUM 3apsii, MPOBOJAHUKH,
MOJIYNIPOBOJHUKH, JUANEKTPUKH, (POTOSJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperatHoe COCTOSIHUE BEIIECTBa, T'a3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIITUYECKAs
pemeéTka, CcrjiaBbl, (PU3UYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yA00peHUs, MUKPORJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOIMAEeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBLIE PE3YJIBTATHI

JInuHOCTHBIE PpE3yNbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHusl JOCTUTAIOTCS B XO0J¢ OOy4YeHHs] XMMHUU B €IMHCTBE YYEOHOH U
BOCIIUTATENILHOU JEATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUIUCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM W HOPMaMH TMOBEACHUS M CIOCOOCTBYIOT THpolieccam
CaMOIO3HAHMS, CAMOPA3BUTHUS U COLUATTU3AIIUNA 00yUarOIIUXCS.

JInuHOCTHBIE ~ pe3ydbTaThl  OTPaXXalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBAThCS  CHCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAUA U
pacuIupeHue onbITa AeSITEIbHOCTH HA €€ OCHOBE, B TOM UHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HACJEAWI0, MOHUMAHUSA 3HAYCHUS XUMUYECKOM HAyKH B >KHU3HU
COBPEMEHHOI'0 O0O0IlIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpHOW HH(MOpMalueil o
MEPEOBbIX JTOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA,;

2) TPaKIaHCKOT0 BOCIIUTAHUSI

MPEACTABICHUS O COIMAIbHBIX HOpPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUM B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEeI0BaTEIbCKOM, TBOPYECKOM U APYrUX  BHJAAX
NESATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM MAESTEIbHOCTH MpHU
BBITIOJTHEHUU Y4YEOHBIX, TMO3HABATEIbHBIX 3374, BBIOJTHEHUA XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B Tpollecce ITOM y4eOHOW NeATENbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMOBEJACHUE M TMOCTYNKH CBOUX TOBApHUIIEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB,;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS:

MHUPOBO33PEHUYECKHUE TPECTABICHUS O BEIIECTBE U XMMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABIISIOIIUE
OCHOBY JIJIsl TOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHUHBI MUpa, MpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOJIHOM CPEe0il, O POJIM XUMUM B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMbIC NJii OOBSCHEHUS HAOII0JIaeMbIX IMPOIECCOB U SIBICHUH,
MO3HABaTEIbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKON KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl € y4eOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATypOH, JOCTYIHBIMA TEXHUYECKUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH,

WHTEpPEC K OOYYCHHIO W TO3HAHWIO, JTI0003HATEIHLHOCTh, TOTOBHOCTH M
CIIOCOOHOCTH K  camMo0Opa3oBaHWIO, TPOEKTHOM U  HCCIIEIOBATEIbCKOU
JEeSTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
IaJIbHEHIIIEM

4) popMupOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBI0, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *XW3HU, OCO3HAHUE TOCIEACTBUU W
HETPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOIICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPSHHS),
HEOOXOJAMMOCTH COOJIFOZICHUST TIpaBui O€30MacHOCTH TIPU  OOpalleHUH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PETHhHOU KU3HH;

5) Tpy10BOT0 BOCIIUTAHUSI

HWHTEPEC K MPaKTHUYECKOMY M3yUCeHHIO Tpodeccuii u Tpya pa3IndHOro Poja,
YBaXEHUE K TPyAYy U pe3yibTaTaMm TPYIAOBOU NEATCTHHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEIMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIA BEIOOD
WHINBUIYATHON TPAGKTOPUH MPOJIODKCHUS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCTEITHON TPOo(heCCHOHATBHON JACATENHPHOCTH M Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH QIalITHPOBATHCS B MPOPECCUOHATBHON CPEJIE;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHUSI .

AKOJIOTHYECKH IIEIeCO00pa3HOe OTHOIICHWE K TPUPOJIC KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opas3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HUECKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIIOICHHUS
TpaBmI 0€30IMTACHOTO MOBECHUS MTPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIHAX,
YIPOKAKOIINX 3J0POBBIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJy94aeMble NMPU MU3YYCHUH XUMHH, IS
pelIeHHsI 3a/1a4, CBA3AHHBIX C OKPYKAIOMIEH TMPUPOTHON CPEOH, A TMOBBIMICHUS
YPOBHS  DKOJOTHYECKOW KyJNbTYpPhl, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM M IMyTell WX pEemieHUs] MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBINIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKATHBHOW W COITUATHHON MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe MeTrampeaMETHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIE IS
(GbOopMHUPOBaHUS MHPOBO33PEHHUs OOIICHAYyYHBbIC TMOHATHA (3aKOH, Teopus,
MPHUHIMII, TUTIOTe3a, (PaKT, CHCTeMa, MPOIeCcC, SKCICPUMEHT U APYroe.), KOTOpbIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHHE MUpPA, U YHUBEPCAIbHbIC yueOHbIe JeiCcTBUsA (T03HAaBaTeIbHbIC,
KOMMYHHUKATHBHBIC, PETYJIATHBHBIC), KOTOpBIE OO0CCIEeUUBAIOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4eOHOMU
NEeSTeNbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHBbIE Yy4eOHbIE AeilcTBUS

Bba3oBble 1oruveckue aeiicTBUA:

YMEHHUS HCIOJb30BaTh MNPHUEMBI JIOTUUECKOTO MBIIUIEHUS MPU OCBOCHUH
3HAHWH. PACKPBIBATh CMBICT XUMHYCCKHX IMOHATHHA (BBLACIATH UX XapaKTEPHBIC
NPU3HAKW, YCTAHABIUBATH B3aUMOCBS3b C JPYTMMH TOHSATHSAMH), WCIOJIb30BaTh
MOHATHUS JUIsl OOBSCHEHUS OTNIENbHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KIacCUPUKAIIMU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUH,
yCTaHaBJIUBaTh MNPUYUHHO-CIECTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOMTD JIOTUYECKUE PacCyXIeHUs (MHAYKTHBHBIC, JICIYKTUBHBIC, 0 aHAIOTHH),
JienaTh BBIBOJIBI U 3aKIIFOYECHUS;

YMEHHE TPUMEHATH B TMPOILECCe ITO3HAHUSA TMOHATHS (IpEeIMETHBIC W
MeTanpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yeMble B XHUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XAMUYECKUH 3HAaK (CHMBOJI JJIEMEHTA), XHUMHYecKas (opMmysia W ypaBHECHHE
XUMHUYECKOW peaKIMU — MPU PEHICHUHU YyuyeOHO-TIO3HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATH M XapaKTepHU30BaATh CYIIIECTBEHHbIC
MPU3HAKY U3y4aeMbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICJACTBEHHBbIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MpoIieccax U sIBICHUSX.

Bba3oBble uccienoBarejbckue J1eMCTBHS:

YMEHHE UCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTa
MO3HAHUS, a TaKXKe B KAyeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUH;

MpuoOpeTeHHEe OMNbITa M0 IUIAHUPOBAHUIO, OPraHU3AMUd U MPOBEACHUIO
YUYEHUYECKUX HKCIEPUMEHTOB, YyMEHUE HaOJoIaTh 3a XOAOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, GOpMyIUpOBaTh 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIAEAOBAHUSI, COCTABIISITH OTUET
0 MpojieaHHOoMN pabdoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIMU3UPOBATH W UHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUJOB U (POpPM MpE/CTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HaygHO-TIOMYJISIpHAST  JIMTEpaTypa XHUMHYECKOTO COJCP)KAHUS, CIPABOYHBIC
nocobust, pecypcbl VHTepHETa), KPUTHYECKH OIECHUBATH NPOTHBOPEUYHBYIO W
HEJIOCTOBEPHYIO MHPOPMAITHIO;



yMEHUE MPUMEHATHh Pa3INYHbIE METOJbl M 3alpOChl MPHU MOUCKE U OTOOpE
uHpOpMalM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX [JIsi BBINOJHEHUS
y4eOHBIX M MO3HABATENBHBIX 3aJ/lau ONPE/IeIEHHOr0 TUIIA, MPUOOPETEHUE OMbITA B
o0JlacTH  HCMHOJB30BaHUS  MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3IUUYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMpATh ONTUMANIbHYIO (OpPMY TpeAcTaBlieHus] HHGOpPMAILUU U
WUTIOCTPUPOBATh pEIIaéMble 3a/laud  HECJIOXHBIMU CXE€MaMH, JharpaMMaMu,
apyruMu popMamu rpa@uKku U ©X KOMOMHALUSIMU;

YyMEHHE WCIOJIb30BaTh W aHAIM3UPOBaTh B IIpollecce Y4YeOHOU U
MCCIIEI0BATENbCKON eI TEIbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJILCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXKAKOMIEH NPUpPOIHON
Cpepbl.

KoMMyHuKaTHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eCTBUS

YMEHHs 3aJaBaTh BomHpochkl (B Xoae nuamora W (MJIM) TUCKYCCHH) TIO
CyliecTBy  oOcyxkaaeMod  Tembl, (OpPMYJIHUpPOBATH CBOM  MPEIIOKECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS IPEAJIOKEHHOMN 3a/1a4H;

YMEHUSA  MPENCTABIATh  MOJYYEHHbIE  PE3yibTaThl  MO3HABATEIHHOM
NEATEIbHOCTY B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3eHTALUIO
pe3yJIbTATOB BBIMOJIHEHUS XHMHUYECKOTO JKCIepUMeHTa (JIabopaTOPHOTO OIIBITA,
71a00paTOPHOI pabOTHI IO MCCIICTOBAHUIO CBOMCTB BEIIECTB, YUSOHOTO MPOSKTA);

yMEHUS Yy4e€OHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM U HCCIENOBATEIbCKOW  JIEITENBHOCTH  TPU  PEIICHUU
BO3HHUKAIONIUX MpoOJieM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3uruii (00CyXIeHUsI, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUSI
COBMECTHBIX JCHCTBHI, OINpeJeNeHne KPUTEPUEB IO OIEHKE KauecTBa
BBITIOJTHCHHOH pabOThI B IPYTHE).

PeryasiTuBHbIE YHUBePcAJbHbIE YUeOHbIE [1eiiCTBUA:

YMEHHE CaMOCTOSITEIbHO OMPEACNSITh LENU JeATeNIbHOCTH, TUIAaHUPOBATh,
OCYILECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTHU KOPPEKTUPOBATH CBOIO
NeSTeNbHOCTD, BbIOMpaTh Haubonee 3(hPeKkTUBHBIE CIOCOOBI pEelIeHUs] YUeOHbIX U
MMO3HABATEIbHBIX 3aJlad, CaMOCTOATENIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JACHUCTBUMA NPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIyYEHUsS HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEaAKIHUSX,
OLICHUBAaTh COOTBETCTBHUE IMOJYUYEHHOrO pe3yJibTaTa 3asBICHHOW IIeJId, yMEHHUE
UCII0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPejiaraéMble B YCJIOBUU 3aIaHUM.

MNPEJMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMeTHBIX PE3YyJbTaTOB IO OCBOEHUIO 00S3aTE€IbHOIO
COJIEpKaHMsl, YCTAHOBJIEHHOTO JaHHOW (QeaepaibHOM paboueil mporpamMMmon,
BBIJICJISIIOT. OCBOEHHBIE OOYYalONIMMUCA HAy4HbI€ 3HAHMS, YMEHUS M CIOCOOBI



JNeUCTBUM, creuupuueckue s NOpeAMEeTHOM o0nactTu «XUMHS», BHJIbI
NEATENPHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWs, €ro HHTEPHPETALNH,
peoOpa3oBaHUIO U MTPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K xonIy oOydeHus B 8 Kj1acce mpeIMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM!

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHATHMH: aTOM, MOJIEKYJa,
XUMHAYECKHIM 3JIEMEHT, MPOCTOE BEMIECTBO, CIOXKHOE BEIIECTBO, CMECHh
(omHOpPOMHAS W HEOJTHOPOJIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBasi 10151 XUMUYECKOT0 3JIEMEHTa B COEUHEHUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTENEHb
OKHCJICHUS, XMMHYECKas peaxuus, Kiaccuukaiusi peakiuil: peakiuu
COCMHEHUS, PEAKIHH PA3JIOKECHUS, PEAKUMH 3aMEIICHUS, PEaKIuu
oOMeHa, 3K30- U PHJAOTEPMUUYECKUE PEAKIINH, TeTIOBOU 3(DPEeKT peakiuuy,
SAIpO aToMa, BJEKTPOHHBIN CIIOM aToma, aToMHas OpOUTalb, pPaaNyC
aToMa, XMMHYECKAsl CBSI3b, MOJIIPHAS W HEMNOJIApHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHHWOH, PacTBOP, MACCOBAas JOJS BELIECTBA
(mpolieHTHasI KOHIIEHTPALKs) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSTH 3TU MTOHATUS MPHU ONMCAHUU BEIIECTB U UX MPEBPALICHHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JJIsI COCTaBlieHHs (popMyn
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKIUM;

e OINpENeNsTh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHMSI  3JIEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEHIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUMN IO
dbopMmynaMm, BHI XHMHYECKOW CBs3M (KOBAJICHTHAs ©W HWOHHAS) B
HEOPraHWYECKHUX COCTMHEHUSIX;

e packpeiBaTh cMmbiCcn Ilepuoamueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHAYECKHX 3JIEMEHTOB OT MX NOJIOKEHUs B llepmoanueckoil cucreme,
3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;

e OINKCHIBATh W XapakTepuzoBaTh TabmuunHyro ¢opmy Ilepuonuueckoit
CUCTEMBbl XUMHYECKHX OJJIEMEHTOB.: pa3JIuyaTh [OHITUA <TJIABHAA
noarpynma (A-rpymma)» u «modounas moarpymnma (b-rpymma)», Mansie u
OoJbllIMe MEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HUMEIOTCA B
tabmune «lleprmoamyeckass cucrema XuMUueckux d3iemerToB J[. W.
MenzaeneeBa» € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHUS AaTOMOB



XHUMHYECKUX AJIEMEHTOB (COCTAaB M 3apsil sapa, oOIee YUCIIO IEKTPOHOB
U pacIpeie/ICHHE UX 110 3JICKTPOHHBIM CIIOSM);

KJIACCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XAMUYECKUEe peakiuu (10 YUCIy W COCTAaBY Y4YacTBYIOIIUX B pPEaKIUU
BEIIECTB, MO TeIIOBOMY 3D dekTy);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHYSCKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasl OMUCAHUE TIPUMEPAMU MOJIEKYIISIPHBIX
YpaBHEHUI COOTBETCTBYIOIMINX XUMHYCCKUX PEAKIIUM;

MIPOTHO3UPOBATH CBOWCTBA BEIECTB B 3aBHCHUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpaIleHUH B
Pa3TUYHBIX YCIOBUSX,

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYISAPHYIO W  MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0O XHMHUYECKOTO »dJIeMEHTa 10 (GopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MTPOBOJIUTEH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSATh OCHOBHBIC OIEPAIlMU MBICITUTEIIEHON JeSATeIbHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEMATHU3aluI0, Kiaccu]ukaiuio,
BBISIBJICHUE TPUYUHHO-CIICACTBEHHBIX CBS3€H — IS HM3yYEHUS CBOWCTB
BEIIECTB M XMMHUYECKUX pEaKIHil, eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOIONCHHWE, W3MEpPEHWEe, MOJICTUPOBAHHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIeOBaTh  TpPaBWJIAM  TOJB30BAHUS ~ XMUMHYECKOW  TMOCYIOH |
nabopaTopHbIM 00OpYJOBAaHMEM, a TakKe IpaBujaM oOpalieHus ¢
BCIIECTBAMA B COOTBETCTBHM C WHCTPYKIUSMU 10 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYyYEHUIO H COOMpPAHHIO
ra3o00pa3HbIX BemecTB (BOAOpPOJa M KHCIOpPOJa), IPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAacCCOBOHM JI0JIE PaCTBOPEHHOTO BEIIECTRBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C MOMOIIBI0 HHIUKATOPOB
(makmyc, heHonTAICHH, METUIIOPAHXK U IPYTHE).

K xonIy oOydenus B 9 kj1acce mpeIMeTHBIE Pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM!

pPacKphIBaThb CMBICJ OCHOBHBIX XUMHYECKHX TOHSATHN. XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CI0KHO€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMUYECKasi peakiusi, XUMUYEeCKasl CBsI3b, TEIUIOBON 3(PdeKT
peakiuu,  MOJib, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HE3JICKTPOJIUTHI, BJIECKTPOJIUTUYECKAA IUCCOLMALIMS, PEAKIMU HOHHOTO
oOMeHa, KaTaliu3aTrop, XWMHYECKOE€ paBHOBECHE, OOpaTUMble U



HeOOpaTUMBbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC pEAKIINH,
OKHUCIIUTE]Ib,  BOCCTAHOBUTEJIb,  OKHUCIICHHE W  BOCCTAaHOBIICHUE,
aJIOTpomusi, aM(pOTepHOCTh, XUMUYECKass CBA3b (KOBaJICHTHAs, MOHHAs,
METaJ/InYeCcKast), KpHUCTaUIMYecKass peIiérka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKuuH, NPEeAeIbHO JOIyCTUMAasd
koHueHTpanus II/IK BemecTna;

WTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX IIOHSITHH U
MPUMEHSATH 3TH MOHATHUS NPHU ONMUCAHUM BEIIECTB M UX MIPEBPALLICHUN;
UCIIOIb30BaTh XMMHUYECKYI0O CHUMBOJIUKY [UJIi COCTaBJieHUS (opMyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

ONPEEIISTh BAJICHTHOCTh U CTENICHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTAaBa, MPUHAMIEKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIAacCy COeIMHEHUM mo (opmynam, BUI XUMHUYECKOU
CBs3M (KOBalleHTHasl, MOHHAs, MeTaJJIMuecKas) B HEOPraHMYECKUX
COCIMHEHUSAX, 3apsij MOHA MO XUMHUYECKOU (hopmyle, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIAUHEHHUM, TN KPUCTAIUIMYECCKOU
PELIETKN KOHKPETHOI'O BEIIECTBA,;

packpeiBaTh cMbIicH [lepmoamueckoro 3akona JI. WM. MenpgeneeBa u
JNEMOHCTPUPOBATh €ro TOHWMAaHWE. OIKUCHIBATH M XapaKTEPU30BATh
Tabauunyto Gopmy [lepuonanueckoil CUCTEMbl XUMUUYECKUX JJIEMEHTOB:
pa3iuyaTh TOHATHS «rjaBHas moArpymmna (A-Tpymma)» U «moOouHas
noarpynma (b-rpymma)», Manele W OOJNBIIME TEPUOJBI, COOTHOCHTH
0003HAauCHHS, KOTOpbIE MMEIOTCA B MEPHOJAMYECKOM TaOmuIie, C
YUCJIIOBBIMM  XapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XHMHYECKHX
aneMeHTOB (cocTaB M 3apsa  sAApa, oOIllee YHCI0 DSJICKTPOHOB U
pacopenelcHUe HUX 10 DJJICKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHECHUU CBOMCTB 3JIEMEHTOB M WX COCIMHEHUU B
npeesiax MaJIbIX MEPUOJI0B U TJIABHBIX MOATrPYI C YYETOM CTPOEHHUS UX
aTOMOB,;

KJIaCCU(PUIIUPOBATh XMMHUYECKHUE AJIEMEHTBhI, HEOPraHUYECKHE BEIECTRA,
XAMUYECKUEe peakiuu (10 YUCIy W COCTAaBY YYacTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTENEHEW OKHUCIEeHUs
XHUMHYECKUX 3JICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOHME U CHeHUu(DUUECKHE XUMHYCCKHE
CBOMCTBA MPOCTBIX M CIIOXKHBIX BENIECTB, MOATBEPKAAsA OIMUCAHUE
MPUMEPAMHA MOJIEKYJIAPHBIX W HOHHBIX YPAaBHEHUWA COOTBETCTBYIOLIMX
XUMUYECKAX PEAKIIUN;

COCTaBJIATh YPABHEHHUS DJIEKTPOJUTHYECKOM JTUCCOLUMALUU  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO



oOMeHa, ypaBHEHHUsI peakluil, TOATBEPKAAIOUX CYIIECTBOBAHUE
T€HETUYECKON CBSI3U MEXY BEIIECTBAMH PA3IUYHBIX KJIACCOB,
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMA
MOCPEICTBOM COCTaBJICHHUS JEKTPOHHOTO OajlaHCca dTHUX PEaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKMX TMPEBpAIICHUH B Ppa3IdYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XHUMHUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEIMHEHHs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMHUYECKON pEaKIIni,

coOMoaTh  MpaBUJia  TOJb30BaHUS XUMHAYECKOW  TMOCYyIOW U
nabopaTopHbIM  O0OpYJIOBaHHMEM, a TaKXke MpaBuja oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
1a00paTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YIIICKUCIIOTO Ta3a);

MPOBOJIWTh  PEAKIHMH, TOATBEPXKIAIOIIME  KAa4eCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIECTB. PACIO3HABATH OMBITHBIM MyTEM XJIOpUII-, OpOMU-,
uoaua-, kKapobonat-, docdar-, cuimkar-, cyiabdpar-, TUIPOKCUI-UOHBHI,
KaTMOHBl aMMOHHUSI M WMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPTaHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIE OIEpAIMU MBICIUTEIBHON ACATEIHPHOCTH — aHAIU3
W CHHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTeMaTHU3allui0, BBISBICHHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€d — JJIsi U3yYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKiuii, eCTeCTBEHHO-HAay4YHble METOAbl TO3HAHUS —
HAOJIIOICHHE, H3MEpEHUEe, MOCIMPOBAHUE, SKCIEPUMEHT (pealbHBIA U
MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
KoanuectBo yacon
No HaumeHoBaHue pa3jesioB u daexkTpoHHbIe (HM(POBHIE)
KonTpoabHblie IpakTuueckne
n/m TeM NMPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoThI padoThI
Pasnea 1. IlepeoHayanbHbIe XMMHYECKHE TOHATHSA
Xumus — BaxkHasi 001acTh

11 €CTEeCTBO3HAHUSA U 5 9 bubmuoreka [JOK

' MPAKTHYCCKOM JIEATETBHOCTH https://m.edso00.ru/7f41837c

YeloBeKa

12 BeittecTBa 1 XuMU4ecKkue 15 1 Bbu6nmunoreka [JOK

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

Hroro no pazneny 20

Pa3gen 2. BaxkHeiilme npeicTaBuTe Il HEOPraHUYeCKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmumorexa [IOK

' 00 oKcHIax https://m.edso0.ru/7f41837c
99 Bonopona.Ilonsitue o kucinorax 8 1 Bbu6nunoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 Bubnuoreka [JOK

' OCHOBaHUSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 1 1 bubmmoreka [JOK

' HEOPraHMYECKUX COEAMHEHUI https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. Ilepuoguyeckuii 3axoH u llepuoauyeckas cucrema xumunueckux 3jiemeHToB /1. U. MenaeneeBa. CTpoeHne aToOMOB.
XuMmunueckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN




[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema

Bbu6nuoreka [JOK

A1 7
3 XUMHUYECKUX dieMeHToB J[. N. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue atoma
X €CKasl CBSI3b.
39 OZMHI{ g ]iﬁ > 8 bubmuoreka [JOK
' HCTHTCIIBHO https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Bbu6nmuoreka [JOK
Hroro no pazaexny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uugpoBbie
Ne n/m P Kontpoabsubie | IlpakTnueckue (ncpp )
NMpOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBo U XUuMHYecKHe peaKIul
[ToBTOpeHue u yrinyOiaeHne 3HaHuH bubmmorexa [IOK
11 5 1
OCHOBHBIX pa3/ieoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakIuit https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAS JUCCOLUALMS. bubmmorexa [IOK
13 8 1 1
XHUMHYECKUE PEAKLUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszgen 2. Hemerasibl M MX COeIUHEHUSA
21 OO01mas XxapaKTepuCTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OOm1ast XapakTepUCTUKAa XMMUYECKHX
2.2 anemeHTOB VIA-rpynmer. Cepa u eé 6 bubmmorexa [JOK
' S https://m.edsoo.ru/7f41a636
COCJTMHEHUS
OOm1ast XapakTepUCTUKAa XMMUYECKHX
2.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 bubmmorexa [JOK
' PYHHEL ’ P https://m.edso00.ru/7f41a636
COCJTMHEHUS
OOm1ast XapakTepUCTUKAa XMMUYECKHX
24 anemeHToB |VA-rpynmnel. Yriepoa u 8 1 2 bubmmorexa [JOK
' . PYHIIBL post https://m.edso0.ru/7f41a636
KPEMHUI U X COCAUHEHUS
Hroro no pazneny 25




Paznea 3. MeTa/LIbl M MX COCIUHEHU S

. bubmuoreka [JOK
3.1 Obmme croficTBa MCTAILIOB 4 https://m.eds00.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxwueiimnme MeTamibl U ©X COCTUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pasnen 4. XumMus u okpyxawias cpeia
41 B 3 bubmuoreka [JOK
. €IIeCTBa U MaTepuaibl B )KU3HU YEIIOBEKA httos://m.edsoo.ru/7f412636
Hroro no pazneny 3
p 3 bubmuoreka [JOK
C3CPBHOC BpeMA https://m.eds00.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68







IHOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacon DJIeKTPOHHbIE
[ Hara nudposeie
Tema ypoka Koutpoabubie | IlpakTuueckune
n/m Bcero u3yueHusi  o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 [Ipeamet xumun. Poiib XUMUU B KUZHU 1 04.09.23 Bbu6nmnoreka [JOK
yenoBeka. Tena u BemiecTBa A https://m.edsoo.ru/ff0d210c
Bbubnunoreka [JOK
2 ITousiTHe 0 MeTOAaX MO3HAHUS B XUMUU 1 07.09.23 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «[IpaBuna
paboThl B TaOOPAaTOPHH U TPUEMBI bubmumorexa [IOK
3 1 1 11.09.24
oOparteHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyZ0BaHUEM»
YucTteie BemecTBa U cMecH. CriocoObl bubmuoreka [JOK
4 N 1 14.09.23
pas3zeseHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2
5 «I?a3 eJICHUe cﬁeceﬁ (Ha mpumepe 1 1 18.09.23 bubmmorexa [JOK
A . PHMEP R https://m.edsoo.ru/ff0d28¢c8
OYHCTKH TTOBAPEHHOW COJIN)»
Bbubnunoreka [JOK
6 ATOMBI 1 MOJICKYJIb! 1 21.09.23 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE 2JIEMEHTBI. 3HAKH bubmuoreka [JOK
7 1 25.09.23
(cMMBOJIBI) XUMUYECKUX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8
Bbubnunoreka [JOK
IT 1 28.09.23
8 POCTHIC H CIONHAIE Betmectsa https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJIIPDHOE YUYEHUE 1 02.10.23 nommorexa 110

https://m.edsoo.ru/ff0d2d50




3aK0OH MNOCTOSHCTBA COCTaBa BCIICCTB.

Bbubnmunoreka [JOK
10 Xumuueckasi popmyna. BaneHTHOCTh 05.10.23 https://m.edsoo.ru/ffod2eae
ATOMOB XHUMHYECKHX JICMEHTOB
OTHOcUTeNbHAs aTOMHAsl Macca. bubmuoreka [JOK
11 09.10.23
OTtHOcHTENbHASI MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs XUMAYECKOTO 12.10.23 Bbubnuoreka [JOK
3JIEMEHTA B COCTUHCHUU o https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BeniectBa. Mouib. 16.10.23 Bbu6nmuoreka [JOK
Momnspuaas macca o https://m.edsoo.ru/ff0d5230
du3nYecKue U XUMUYECKUE SIBICHUS. bubmuoreka [JOK
14 19.10.23
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U yciao0BUs IPOTEKaHUS bubmmorexa [IOK
15 . 23.10.23
XUMHYECKUX pPEAKLIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAacChl BEILIECTB. 26.10.23 bubmmoreka [JOK
XUMHYECKHE YPaBHCHUS o https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJIu4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUAM XUMUYECKUX bubmmorexa [JOK
= N P https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukamms XuMuuecKux peakimi
18 (coe H}iﬂnﬁu a3JI0KCHUS e bubmmorexa [JOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHuUs, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O000IICHIE 1 bubmoreia LHOK
H ACT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3alus 3SHAHUI
20 KonTtponrsHas padota Nel mo Teme bubmmorexa [IOK
«BemecTBa U XUMHUYECKHUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Bo3agyx — cmech razos. Cocras Bbu6mmoreka [JOK

Bo3ayxa. Kucnopog — anemeHT u

https://m.edsoo.ru/ff0d448e




nmpocroe BeuecTBo. O30H

duznueckrue 1 XUMUYECKHE CBOIICTBA

Bbu6nmnoreka [JOK

22 KUCII0pOAa (peaxitnit OKMCIeHH, https://m.edsoo.ru/ff0d4614
ropenue). [Tonsrue 06 okcumax
CriocoOslI moTydeHus: KUCTIOpOo/ia B
23 naboparopuu Zlqn OMBIH_UIGHI;OIE:TI/I bubmoreia LOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHue kucnopona
TennoBoit a3 pexT XumMuuecKoi
24 peakiuuy, IOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIIUIX
TornuBo (HedTh, Yroab U METaH).
25 3ar 513H€H(I/Ie¢];03 yia CTOCOOBI z:ro bubmmorexa LIOK
P AR, https://m.edsoo.ru/ff0d4c4a
NPEJOTBpAILCHHS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tomy4yenue u cobupaHue KUCIopoaa bubmmorexa LIOK
i N P poaa, https://m.edsoo.ru/ff0d4ae2
U3yYEHHE €ro CBOWCTB»
97 Bonopon — aneMeHT u npocroe bubmmorexa [IOK
BelecTBo. HaxoxeHue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKue 1 XMMUUYECKUEe CBOMCTBA bubmuoreka [JOK
Bojaopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
Bbu6nuoreka [JOK
2 I1
) OHATHE O KHETOTAR 1 OB https://m.edsoo.ru/ff0d50d2
30 Crioco0slI moTydeHust BOAOPOia B bubmmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
Bbu6nuoreka [JOK
31 «[Tomryuenue u cobupanue BOJI0OpoO/a,

W3yYEHHE ETO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MossipHblii 00BEM ra30B. 3aKOH

Bbubnunoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00b6Ma, KOJIMYECTBA
33 BEIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenust 00EMOB ra3oB 1o
34 ABHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA bubmmorexa [JOK
P . peartl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznyecKue 1 XMMUUYECKUEe CBOMCTBA bubmuoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHe 00 bubmuoreka [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacrliieHHbBIE
37 u HIe[tHacmpeHHHS acTBOPBI MH:wCOBa;I bubmmorexa [JOK
B PacTBEOpaL https://m.eds00.ru/ff0d5bA40
JI0JIs BEILIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o teme
«[IpuroroBieHnne pacTBOPOB ¢ bubmmorexa [IOK
38 . . .
OIpEeNeIEHHON MaCCOBOM IOJIEU https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponpHas padota Ne2 o Teme bubmmorexa [IOK
«Kucnopona. Bompopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKaims, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenne u XMMHUUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHWusI: cOCTaB, Ki1accu(UKaIms, bubmmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 ITonyueHnue u XuMU4YECKHE CBOMCTBA bubmmorexa [IOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarms, bubmmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnue 1 XuMU4YECKHE CBOMCTBA bubmmorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue): HOMEHKIATypa,
46 CHOCOéBI;) HI([)JI )CHI/ISI XHMHqZI(:KHe bubmorexa HOK
. i ' https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpakTuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIbHBIX 3a7a4 110 TEME bubmumorexa [IOK
47
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 ['eneTnueckas cBsI3b MEXKIY KJIaCCAMU bubmmorexa [JOK
HEOPraHUYECKUX COECIUHEHU https://m.edsoo.ru/00ad9a50
Bbubnunoreka [JOK
49 O06o0mIeHre U cucTeMaTu3aius 3HaHHH
- . https://m.edsoo.ru/00ad9ch?2
KonTtponpsHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTraHMYECKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKY KIIACCUPUKAIIUN
ol XUMUYECKUX dJIeMeHTOB. [ToHsTHE O bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX SJIEMEHTOB
Ilepuoauueckuii 3aKoH U
52 Hepnoﬂnqecxaﬂ CUCTEMAa XUMHYCCKUX bubmorexa HOK
pHOA https://m.edsoo.ru/00ada52c
sneMmeHTOB J. 1. MeHnneneena
bubmuoreka [JOK
53 [Tepuo b1, TPy, MTOATPYIIIIHI 1

https://m.edsoo.ru/00ada52c¢




Crpoenue atomoB. CocTaB aTOMHBIX

Bbubnunoreka [JOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 1eKTpOHHBIX 000JI0YEeK
55 aTOMOB 71eMeHTOB [lepuonnueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. Y. MenpaeneeBa
XapakTepucTuka XHMHIECKOTO
56 3JIEMEHTA TI0 €T0 TMOJI0KECHUIO B bubmuoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoamueckoro 3akoHa Jis
57 pa3BUTHA HAayku U npaktuku. 1. 1. bubmmorexa [IOK
MenneneeB — y4E€HBIN, MEAror U https://m.edsoo.ru/00ada96e
rpa)IaHuH
58 DNEeKTPOOTPULIATENLHOCTH ATOMOB bubmmorexa [JOK
XAMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nmuoreka [JOK
59 Horthast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMH4ecKas bubmmorexa [IOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsisipHasi XuMu4ecKkas bubmmorexa [IOK
CBSA3b https://m.edsoo.ru/00adaab9
Bbu6nuoreka [JOK
62 CTeneHs OkuCIeHIA https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHbBIC bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmoreia HOK
https://m.edso00.ru/00adb076
65 KonTponsnas padora Ned mo teme bubmmoreka [JOK




«CTpoeHne aToMa. XUMHUUYECKasi CBA3b»

https://m.edsoo.ru/00adb486

66 PezepeHubiit ypok. O0o01eHue u 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PezepeHubiit ypok. O0o01eHne 1 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9ch2
68 PezepeHublit ypok. O0o01eHue u 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacon DJIEKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoabubie | IlpakTuueckune
n/m Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
[Tepuonnueckuii 3aK0OH.

1 [lepuoamnueckas cuctema 1 Bbu6nmuoreka [JOK
XUMHUYECKUX dieMeHToB J[. N. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccugukanus 1 HOMEHKIATypa 1 bubmmorexa [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMU4ecKoi CBS3U U THIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponeHas padota Nel mo Teme

S) «[ToBTOpEeHUE U yriybaeHue 3HaHUH 1 1
OCHOBHBIX pa3/esioB Kypca 8 kiacca»

6 Knaccudukanus XuMu4ecKux 1 Bbu6mmoreka [JOK
peakuuii 10 pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHATHE O CKOPOCTH XUMUYECKON

; cax o ¢ 0 FoMOre 1 bubmmorexa [JOK

uu. [loHsATHE O TOMOTEHHBIX U
peart https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonaTHE 0 XUMHYECKOM PAaBHOBECHUHU.
Bbu6nuoreka [JOK
8 @DakTophl, BAUSAIOIINE HA CKOPOCTh 1

XUMHYECKOM pCaKklun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOTO PaBHOBCCHUS

OKHCIIUTEIBHO-BOCCTAHOBHUTEIIbHEIC

Bbubnuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 21IEKTPOIUTUYECKON
10 nccounanuu. CUIbHBIE U caa0ble Bubmorexa ITOK
A HUATIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe ypaBHEHNS PEAKIIUN Bubmorexa ITOK
yp peart https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIIOT U
12 OCHOBaHUI B CBETE IIPEACTABIEHUN Bubmorexa ITOK
puﬂ https://m.edsoo.ru/00add5d8
00 AIEKTPOIMTUIECCKON TUCCOLIUAITUU
XMMHUYECKHE CBOMCTBA COJIEN B CBETE
13 pPEeICTaBICHUN 00 buGnnorexa LIOK
peA . https://m.edsoo.ru/00add8h2
AIEKTPOJUTUYECKON JUCCOIHAIITU
14 ITousiTHe o ruapomu3e coyieu bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cucTeMaTu3aIus bubmuoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Penienne sxcnepuMeEHTATLHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amauy»
KonTtponrHas padota Ne2 o teme
17 «DIEKTPOIUTHUECKAS TUCCOLUAIIHS Bubmorexa ITOK
p A HHATIL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKli B paCTBOPaX»
O01as XapakTepUCTUKA TaJIOTEHOB.
18 Xnﬁuqecfne CBIz)ﬁCTBa Ha IIPUMEDPE Bubmorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBosopoa. ColisiHasi KUCIOTA, bubmmoreka [JOK




XMMHUYECKUE CBOMCTBA, MIOJyUYEHUE,
IIPUMEHEHHE

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

[TpakTuyeckas padora Ne 2 o teme

Bbu6nuoreka [JOK

20 «[TorydueHne COJITHON KUCIIOTHI,
i . . https://m.edsoo.ru/00ade348
u3y4deHue e€ CBOHCTB»
Brruucnenus no ypaBHeHUSM
21 XUMUYECKUX PeaKIfid, 1 OJIUH U3 bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
99 OO01mas XxapaKTepuCTUKA SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANnoTponHbIe MOAU(PHUKALINN CEPBI.
93 HaxoxneHnue cepsl U €€ coeIMHEHUN bubmmorexa [IOK
B Ipupoje. XUMHUECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo, CTpoeHHE, bubmmoreka [JOK
¢u3nveckue 1 XUMHUECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcupl cepbl. CepHast KUCIIOTA,
25 ¢u3nveckue 1 XUMHUECKUE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XHUMHYECKUE PEAKLIUH, JICKAILINUE B
OCHOBE ITPOMBILIIEHHOTO CIIoco0a
26 MIOJIy4EHUS] CEPHOM KUCIIOTHI. bubnmorexa [IOK
XHUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPYKAIOLLEH Cpelibl COETUHEHUSIMU
cepsl
97 Brruncienue MaccoBoit 401U BBIXOJA bubmuoreka [JOK
MPOAYKTa peaKuu https://m.edsoo.ru/00adec8a
28 OO01mas xapaKTepUCTUKA SJIEMEHTOB bubmmorexa [JOK




VA-rpynmsl. A30T, pacipocTpaHEHHE
B IIpupoJe, Gpuzndeckue u
XUMHUYECKUE CBOKUCTBA

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

AmMHaK, ero (puznveckue u

29 XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U bubmmorexa [JOK
O https://m.edsoo.ru/00adf004
MIPUMEHECHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «[TonyueHue aMmmmuaka, U3y4eHue ero bubmoreia LOK
. i 1Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KHCIOTa, €€ PU3NUecKue u bubnmorexa [IOK
XMMHUYECKUE CBOKUCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHSI B KAUeCTBE MUHEPATHHBIX

32 oOpeHuii. XuMHIecKoe bubmoreia LOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCIMHEHUSIMU a30Ta
docop. Oxeun pochopa (V) u

33 (boc:ll))o pHasI ann((i))Ta (I)(bII;BI/IE-Ie)CKI/Ie " bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOyYCHUE
Hcnons3oBanue pochaTos B
Ka4yecTBE MUHEPAIbHBIX YI0OpEHUH. bubmmorexa [IOK

34 .
3arpsi3HeHHEe IPUPOIHON cpeabl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacnpocTpaHeHHE B

35 npu E : gmniec;;e U XUMHYECKHE bubmmorexa [JOK

P E) o https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriepoaa, ux Gpu3ndeckue u bubmmoreka [JOK

XUMHUYECKHUE CBOUCTBA.

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




DKOJOTHYECKHEe MPOOIEeMBI,
CBsI3aHHBIE ¢ OKcHI0M yriepoaa (1V)

37 VYroapHas KucioTa u €€ co bubmiorexa LIOK
roJIbHASI KUCJIOTA U I
https://m.edso00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
"[lony4yenue yriaekucioro rasa. bubnmorexa [IOK

38
KayecTBenHast peakius Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE TOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
P - https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIepoaa
40 Kpemuuii u ero coenrHeHust bubmmorexa [JOK
P A https://m.edso0.ru/00ae080a
ITpaktuyeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 3a/a4 [0 TEME bubmmoreka [JOK
«BaxxHenme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCIMHECHUS»

KonTtponpsHas padota Ne3 o teme
42 «Baxkneime HeMeTaIbl U UX bubmmorexa [JOK
https://m.edso0.ru/00ae0el8
COCIMHECHUS»
OO01mas XxapakTepuCTUKa XUMUIECKIX
3JIEMEHTOB — METaJUIOB.

43 MeTramnyeckas CBI3b U Bbu6mmoreka [JOK
METAJLUIMYECKast KPUCTAIINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOKMCTBA
METaJUIOB
XUMHYECKUE CBOMCTBA METAJIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUECKUN Psifl

HaIpsHKEHUN METaJUIOB

https://m.edsoo0.ru/00ae1156




OOu1re cnocoObl MoTy4eHus
MeTauioB. CruiaBel. BeryucieHus no

45 aBHCHUSIM XMMHUYECKHUX PEeaKIUi buGnuorexa LIOK
yp PeaKIH, https://m.edso0.ru/00ae1156
€CJIM OJIH U3 PEareHTOB COICPKUT
MpUMECH
46 IloHsaTHe 0 KOPPO3UU METAILIOB bubnuorexa LIOK
pp https://m.edsoo.ru/00ael278
Bbu6nmuoreka [JOK
47
[Henotmere MeTan b https://m.edsoo.ru/00ael4b2
48 Oxkcubl ¥ THAPOKCUJIBI HATPUS U bubmmoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHoO3eMeNbHBIC METAIIIBI — bubmuoreka [JOK
KaJILbIIUA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiime coequHEHUS KAJIbIUS bubmorexa LOK
A H https://m.edsoo.ru/00ael5e8
51 O000111eHIE U CUCTEMATHU3ALIIS
3HAHUU
JKEcTkocTh BOABI M CLIOCOOBI €€ Bbubnuoreka [JOK
52
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[TpakTuyeckas padora Ne 6 mo Teme
53 "YKEcTKOCTh BOJBI U METOLI €€ buGnnorexa LIOK
. A s https://m.edsoo.ru/00aelae8
yCTpaHEHHUsI
Bbubnunoreka [JOK
4 An I
> FOMIHITHT https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOHCTBA OKCHJIA U bubmmoreka [IOK
55
TUIpOKCHUIA https://m.edsoo.ru/00aelc64
b K
56 Keeso nonmoreka 11O

https://m.edsoo0.ru/00ae1d86




OKCI/II[I:I, THUAPOKCUABI U COJIM KCIIC3a

Bbu6mmoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0uieHre U cuCcTeMaTU3aIUs
3HAaHUH
ITpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/a4 [0 TEME bubmmoreka [JOK
«BaxxHenume MEeTaJUIbl U UX https://m.edso0.ru/00ae3de8
COCIMHEHUS»
Brruucnenus no ypaBHeHUSM
XUMUYECKUX peaKIfii, eCIu OJIUH U3
60 peareHTOB JaH B U30bITKE UIIH bubmumorexa [IOK
COJICPKUT IIpUMECH. BerunciieHus https://m.edso0.ru/00ae1750
MaccOBOH IO BbIX0/1a TIPOJIyKTa
peaxkuuu
61 O06o0uieHre U cuCcTeMaTU3aIUs
3HaHUHI
KonTtponrsHas padota Ned o Teme
62 «BaxxHeime MeTasl 1 UX
COCIMHEHUS»
BemectBa u maTepuansl B Bbu6mmoreka [JOK
63 .
MOBCEIHEBHOMU KU3HHU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHHE bubmmorexa [IOK
OKpYXKalollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubmmoreka [IOK
HKOJIOTHYECKUX MPoOsieM https://m.edsoo.ru/00ae4270
66 PezepeHublit ypok. O0o01eHue u bubmmorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O600IICHHE 1 bubmmorexa [JOK




cUCTEMAaTHU3anusd 3HaAaHUN

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

68 PezepeHublit ypok. O0o01eHue u

cUCTEMAaTHU3alUsd 3HAaHUN

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68







YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOIANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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