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HOACHUTEJIBHAS 3AITMCKA

[IporpamMa TO XWMHU Ha YPOBHE OCHOBHOTO OONIET0 0O0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJdbTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTeNnbHO TPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe ¢enepayibHOW pabouel MporpamMMsI
BOCITUTAHUS M C YYETOM KOHIICTIIIHH TPETIOJaBaHUs YICOHOTO TIpeIMeTa « XUMHS»
B 00pa3oBartesibHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo Xumuu Aa€T MPEJCTaBICHHE O IENsIX, OOIIel cTpaTeruu
oOyueHHusi, BOCIHUTAHUS U PA3BUTHUS OOYy4AIOUIMXCA CPEICTBaMU y4eOHOTO
npeaMeTa,  YCTaHAaBIMBAeT  00s3aTeIbHOE  TMPEAMETHOE COoJIepKaHue,
MpeaycMaTpuBaeT paclpefeleHue €ro Mo KijaccaM M CTPYKTypUpOBaHUE TIO
paszzeraM M TeMaM MPOrpaMMbl IO XHMHUH, ONPENENseT KOJIMYECTBEHHBIE H
KaueCTBCHHBIC XapaKTEePUCTUKU coJiepKaHus, PEKOMEHTyEMYFO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOTrO TMpOIECCa, BO3PACTHBIX
OCOOEHHOCTEW O0O0yJaromuxcsi, OINpEeAeIIeT BO3MOXKHOCTH TpeaMera i
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHUS OCHOBHON 0Opa3oBaTelbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBaHMM K
pe3ynbTaTam 00y4eHUs XUMUU Ha YPOBHE 1IeJIeH U3yUYeHHUs MpPeIMeTa U OCHOBHBIX
BHUJIOB Y4COHO-TTO3HABATEIILHON JIEATEIbHOCTH OOYYaromerocss 1Mo OCBOCHHIO
y4eOHOTO CO/Iep>KaHMUS.

3HaHUE XHMHUHM CIYXXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
0oOy4Jaromierocs, ero MpeACTaBICHU O MaTepUaTbLHOM EIWHCTBE MHpPA, BAKHYIO
pOJIb WTparoT (OPMUPYEMBIE XUMHEH TPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUd M 00 HSBOJIOIMHU BEHIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHbBIX
npoOJieM yCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUYECKOM,
MTUTIEBOM M KOJIOTHYECKOM 0€301TaCHOCTH, MPOOJIeM 31paBOOXPAHCHHUS.

N3yuenue xumumu:

CIIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM  JUii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KyJIbTYpPHI JHYHOCTH, €€ 00IIeH 1 (PyHKITMOHATBHONW TPAMOTHOCTH;

BHOCUT BKJIaJ B (JOPMHUPOBAHWE MBINIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HMX CAMOCTOSITEJILHOM  y4yeOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTANILHBIX U HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHAIIBHON ACATEIHHOCTH;

3HAKOMUT CO CHEHU(UKON Hay4dHOrOo MBIIUICHUS, 3aKjaJblBAa€T OCHOBBI
LEJIOCTHOTO B3IJIs/1a Ha €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
»TanoM B (OPMHUPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yYarOIINXCS;



croco0CTBYeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
oOpa3oBaHUE 00yYArOIITHUXCSI.

JlanHble HampaBlieHWS B OOYYCHHH XWMHH OOECIIEYMBAIOTCS CHEIU(PUKON
COJICpKaHUsl  y4eOHOTO  MpEIMETa, KOTOPBbIM  SIBISIETCS — IEarorMuecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHUU Ha OMpPENeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTraHUYECKOM XHMHUM H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX ITOHSATHU
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MPOrpamMMbl MO XUMUU C(HOPMHUPOBaAHA HAa OCHOBE
CUCTEMHOIr0 mnoaxoja Kk €€ uzydeHuro. ColiepaHU€ CKIIQJbIBA€TCSI U3 CUCTEMBbI
MOHATUHA O XUMHUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IMOHITUA O XUMUYECKON
peakuuu. OOe H3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO HPUHIUITY
MOCJIEA0BATEIBLHOTIO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona JI. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TPENCTaBIICHUNW 00 DJICKTPOJUTUYECKON NUCCOIMAIMMA BEIIECTB B
pacTBoOpax.

TeopeTndeckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OJMIIMPUYECKH
MOJIYYEHHBIX U OCMBICTIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEA0BATENHLHO OT OJHOTO
YPOBHSI K JPYyroMy, BBIIONHAS (YHKIUH OOBSICHEHHS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUS] M TMOITYyYECHUS
M3y4aeMBbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHUU CHOCOOCTBYET  (HOPMUPOBAHHIO
MIPEJICTABICHUSA O XUMUYECKOW COCTABJISIOLIEN HAyYHOM KapTUHBI MUpa B JIOTUKE
€€ CHCTEMHON NPUPOJbI, IIEHHOCTHOIO OTHOLIEHHWA K HAay4YHOMY 3HAaHUIO U
METOJaM TNO3HaHHWS B Hayke. M3yueHne XUMUHU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX YyYeOHBIX TpeaMeToB: «OKpYKaAIOIMMA MHUDPY,
«bunonorus. 5-7 knacce» u «®dusnka. 7 Kmace».

[lpu wu3yyeHUH XUMHUH TNPOUCXOAUT (HOpMUpPOBaHHE 3HAHUN OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWSI, MPAKTUYECKON
JIEATEIIBHOCTH YEJOBEKA W KAK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOHN KYJIBTYpHI.
3ajaya y4yeOHOro mpeIMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMbl XHMHYECKHUX
3HAHUN — BaxxHEHUIMX (AKTOB, MOHSITHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[O3HAHUSA TMPU HW3YYCHHH BEIIECTB W
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUHN U
WX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOM U Y4EOHO-HCCIEA0BATEIbCKOM
JESTENIBHOCTH, OCBOCHHHM MPaBHJI O€30MacHOr0 OOpalleHHs C BEIIECTBAMHU B
MMOBCETHEBHOM KU3HU.

[Tpu u3yuyeHun XMMHHU Ha YPOBHE OCHOBHOI'O 0OOIEro 0Opa30BaHUSI BaKHOE
3HaYeHHue NMpUoOpen TaKue 1eNH, KakK:

— (GOpMHPOBaHHE WHTEIUIEKTYaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEMaTH4YeCKOoe MpPHOOIICHHE
oOy4JaronMxcsi K CaMOCTOATENbHON I103HABATENbHOW NEATEIbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (POPMHUPYIOIMIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecrieyeHue yCiaoBUM, CIIOCOOCTBYIONMIUX MPUOOPETEHHUIO 00YyYaIOIIUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE JIA
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (QopmupoBanue o0meld (QYHKIIMOHATBHOW H €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUH OOBICHATH U OLEHUBATh SIBICHUSA
OKpY’KaIOIlIeT0 MHUpa, WCIOJIb3Ys 3HAHMUS U OMbIT, MOJYYEHHbIE MPU U3YUYEHUU
XUMUHU, NPUMEHITh HMX MPU pEIIeHUH MNpoOJieM B MOBCEIHEBHOM KU3HU U
TPYJIOBOH ESITEIbHOCTH;

— (dopmupoBaHue y OOy4YalOMIMXCS T'yMaHUCTUYECKUX  OTHOIICHH,
NOHMMAHUA LEHHOCTH XUMHUYECKHX 3HAHUWA JUIsI BBIPAOOTKH HKOJIOTMUYECKU
LEJIECO00Pa3HOro MOBENECHUS B OBITY M TPYIOBOM JEITENIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 370POBbs U OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIsi M HANpaBICHHOCTU AAJIbHEUILIEro
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYCHHUS XHMHHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
gaca B HeJleli0), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Ponp XuMHuM B )KM3HH 4YelIOBEKa. XUMHUSA B CHCTEME HAYK.
Tena u BemecTBa. PU3WUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOo/ax MO3HAHUS B XUMHHU. UHCTHIE BEIIECTBA U CMECH.
CniocoOnlI pa3jeneHust CMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEeMEHThl. CHUMBOJBI XHMHYECKUX
anemMeHTOoB. [IpocThie U CoXKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckass (Gopmyia. BaaeHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3akOH TMIOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHocuTeNbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
COCIMHECHUMU.

KomnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpPHBIX €IUHUI] BeuiecTBa. Pacu€rel mo Qopmyiiam
XUMUYECKUX COCTUHEHUH.

Du3NYeCcKUe U XMMUUYECKUE ABJICHUS. XUMHUYECKasl peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEAKINil (COeTMHEHUS, PA3JI0KEHNUs, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, NMpaBuUiiaMyd paboThl B J1a0OpaTOpuu U
npuémMamMu oOpallleHus ¢ J1adopaTopHbIM 000PYJOBAaHUEM, U3YUYEHUE U OIMKCAHUE
(bU3MYECKUX CBOMCTB 0OO0pa3lloB HEOPTaHWMYECKUX BEIIECTB, HAOIIOICHUE
¢bu3nueckux (IJIaBJieHWE BOCKA, TasHHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUS BOABI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKATUBAHUE
MEHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJa C KUCTIOTON) SIBJICHUM, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasyiokeHUe caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJOPUJIOM Oapusi, pa3joKeHUE THAPOKCHAA
meau (I1) mpu HarpeBaHuu, B3aMMOJCHCTBHE kelie3a ¢ pactBopoM cosu meau (1),
WU3y4YeHUE CIOCOOOB PA3JENCHHs CMECeH: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBAHHE,
BBITIAPUBAHUE, UCTHLIAINS, XpoMaTorpadusi, MpOBEICHNE OYUCTKH TTOBApECHHOM
COJIM, HaOJIOJIeHWE W  OINKCAaHUE  Pe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 33aKOH COXPAHEHUS MacChl, CO3JaHHUE MOJEIIEH MOJIEKYI
(IIapOCTEeP>KHEBBIX ).

Ba:xHeiilue npeacTaBUTE I HEOPTAHNYECKHX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopoa — 3J€MEHT U mpocToe
BemecTBo. Haxoknenwe kucimopoga B TpUPOAE, (PU3MYecKne M XUMUYECKUC
cBoiictBa (peakiuu ropenus). Oxcupabl. Ilpumenenuwe kuciopoga. CrocoObl



MOJYYEHUs] KHUCJIOpOJa B Ja0opaTopud M MOpombllieHHOCTH. Kpyrosopor
Kuciopoa B mpupoze. O30H — ajuioTporHas MoaupUKaIus KUCIOpO/Ia.

TernoBoit 3 dekT XMMUYECKOW peakluu, TePMOXMMHUYECKHUE YpaBHEHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/IyXa, YCWJICHHE MTAPHUKOBOTO 3(pdeKkTa, pazpymieHre 030HOBOTO CIIOSI.

Bonmopon — nsnemMeHT W mpocToe BemiecTBO. HaxokaeHue Bojaopoaa B
npupoae, GU3MYECKue ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOObBI
nony4yenus. Kueniorsl u conu.

MonsipHbiii 00BEM ra3oB. PacuéThl M0 XUMHUYECKUM YPABHEHUSIM.

Qdusnueckne CcBoWcTBa BOAbl. Boma kak pacrteBopurens. PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE pPacTBOpPbl. PacTBOpMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Ji4 BelIeCTBa B pacTBOpe. XMMHUUECKHUE CBOMCTBA BOJbI. OCHOBAHUSI.
Ponp pacTBOpoB B MpHUPOJE U B )KU3HH 4elloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHHe NPUPOJHBIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdyeckux coeauHeHuil. Oxcuapl. Knaccudukarus
OKCUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHCIOTHBbIE, aM(pOTepHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusmyeckue ©U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanns. Kmaccudukanmst ocHOBaHWl: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknatypa ocHoBaHMi. PU3HMYECKHE U XMMHUYECKUE CBOMCTBA
ocHoBaHuM. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. Ousznyueckue u
XUMHUYECKUE CBOMCTBA KHUCIOT. Pan axkruBHoctn merammoB H. H. bekerosa.
[Tony4yeHne KUACIOT.

Conu. Homenknarypa coneil. @usnueckue U XUMUYECKHE CBOMCTBA COJEH.
[lomydeHnue coien.

I'eneTnueckas CBsI3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COECTUHECHUIA.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEICICHUE COAEPKAHUS KUCIOPOJa B BO3AyX€, MOJIyYEHHE,
coOupaHue, pacro3HaBaHUE€ M M3YYEHUE CBOMCTB KHUCJIOpOjaa, HaOI0eHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIIOBHSI BO3HUKHOBEHUA H
MpeKpallleHus TopeHus: (Mokapa), O3HAKOMJIEHHWE ¢ O00pa3liaMd OKCUJIOB H
OMMUCAaHUE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHUE W H3YUYCHUE
CBOMCTB Bomopoaa (ropeHue), B3aumojeicTBue Bomopoda ¢ oxkcumom memu (1)
(BO3MOKHO HCITOJIb30BAHWE BUEOMATEPUATIOB), HAOIIOIeHNE 00pa3lloB BEIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pAacTBOPEHUS BEILECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J0JIE pacCTBOPEHHOTO BEUIECTBA, B3AMMOAECHCTBHE BOJbI C METAJNIAMU
(HaTpyeM ®  KajibllueM) (BO3MOXKHO HCIIOJIb30BAHHE BHUJACOMATEPHUAIIOB),



uccieoBaHe  0o0pa3lOB  HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT W IEJIOYEH,
uzydeHue B3zaumojierctBus okcuna meau (ll) ¢ pactBopom cepHO#l KUCHOTHI,
KUCJIOT C METaUIaMH, PEAKIUN HEUTPAIM3ALMM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COCAMHEHUI.

Iepnonuyecknit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
iemMeHnToB JI. U. MenageneeBa. CrpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsATHe O
IpyInax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE U IIECTOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIEe 00pa3ytoT aM()OTEPHBIC OKCUIBI
Y TUJIPOKCUBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX DJIEMEHTOB /.
N.  MengeneeBa.  Koporkonepuonnass ¥ JJMHHONEpPUOAHAs  (OpPMBI
ITepuoanueckon cucrembl xumuueckux diaemeHToB JI. Y. MenneneeBa. [lepruoasl
u rpynnbl. OU3nUEeCKUM CMBICH MOPSAIKOBOTO HOMEPA, HOMEpPOB IIepuoAa H
TPYMNIbI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
ITepuomnueckon cucremnl Jl. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUSI pPaJnyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIAM U IIEPUOJIAM.

3nauenue [lepnoanueckoro 3akoHa u [leprnoauueckoi CuCTEMbl XUMHYECKUX
AJIEMEHTOB Ui pa3BuThs Hayku W npaktuku. . WM. MenneneeB — yd€Hbll u
rpa)KJaHVH.

Xumuyeckass cBs3b. KoBajeHTHas (mosisipHass W HEMOJISIpHAs) CBSA3b.
DIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHHsl.  OKHCIHMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
IIpoueccrl OKHUCIEHU U BOCCTAHOBIECHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslioB BEIECTB METAUIOB U HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEM, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTENIBHBIX  PEAKLINN
(ropeHue, peakiMu pas3ioKeHUs, COSTUHEHNS).

Mesxcnpeomemmnunie ceasu



Peanuzanus MeXNpeaMEeTHBIX CBA3€H NMpU M3YYEHUM XUMUU B 8 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIIMX ECTEeCTBEHHO-HAYUYHbIX
MOHATHM, TAK U MOHATHH, SBIIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIC TOHATHS: HAy4YHBIA (akT, TUIOTE3a, TEOPHS,
3aKOH, aHaJlu3, CHHTE3, KiacCuduKaums, MEePUOAUYHOCTh, HAOJIIOJICHHE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duzuka: Marepusi, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKUIN 3apsi, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ras, (pU3M4YecKrue BEIUYHMHbI, €IUHUIIbI
MU3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3b1, COJHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpAIbI, TOPHBIE MOPOIbI,
II0JIE3HBIE UCKOMAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepuonuueckuii 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMHUUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kalus, KaJdbllUs U HUX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoanueckou
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHABI XMMHUYECKOW CBSI3U. THIBI KPHUCTAIUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKONW PEHIETKH U
BHJIA XUMHYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XMUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3IU4YHbIM KjaccaM HEOPraHuYeCKHX
COCIMHEHH, TEHETUYECKAs CBSI3b HEOPTaHWYECKHUX BEILECTB.

Knaccudukanys XuMuuecKux peakivii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
M COCTaBy Y4YacCTBYIOIIMX B pEaKIMU BELIECTB, MO TEIIoBOMY 3¢ dexTty, mo
MU3MEHEHUIO CTENEHEH OKHCIICHUSI XMMUYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTalu3aropa). JK30- U SHAOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUUYECKHE
YpaBHEHUSI.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. I[loHsTHe 00 00paTHUMbBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusixX. [IoHsITHEe 0 TOMOTeHHBIX U TeTepPOTreHHBIX
peakuusx. [lonarue o karammse. [lonsTue 0 xumuueckom paBHoBecuu. DakToOpHI,
BIIMSAIOIIME HA CKOPOCTh XUMHYECKOW PpEAKUWH M TOJIOKEHUE XHUMHYECKOIO
PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE  pPEAKIMHM,  JAJEKTPOHHBIM  OanaHC
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YPaBHEHHM



OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMI C  MCIHOJb30BAHMEM  METOAa
AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPONUTUIECKON TUCCOUUALMU. DIICKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHu3M AHUCCOLMAIMU BEIIECTB C Pa3IMUYHBIMU BUJAMU
xuMuueckoi cBsa3u. Crenenp aucconuanuul. CUIbHbBIC U Ca0bIe SJIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBoOICTBa KHCIIOT,
OCHOBaHMM W coOJeil B CBeT€ MPEICTAaBICHUA 00 BIEKTPOJIUTUYECKOU
nuccounanuu. KauectBeHHble peakiuy Ha MOHBI. [loHsATHE O THIpONHN3E COoNel.

Xumuueckuit IKCHepUMEHm:

O3HAKOMJICHUE C MOJECJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPTaHHUYECKUX
BEILIECTB — META/UIOB U HEMETaIOB (rpagura W anMasa), CJI0KHBIX BEIIECTB
(x7mopuaa HaTpuUsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEaKIuu
OT BO3JICUCTBHUS PA3NIMYHBIX (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOTPOBOIHOCTU
pacTBOpPOB BEUIECTB, IpPOLECCA AUCCOLMALMMA KHCIOT, WIEIOYEed U COJIEH
(BO3MOXHO  MCHOJIb30BaHME  BHUJIEO MAaTEpPUAlOB), MPOBEJACHUE  ONBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKK  NPOTEKaHWS  peakliuii HOHHOro  oOMEHa
(oOpazoBanue ocajaka, BbIJCICHUE Tra3za, oOpa3oBaHUE BOJIbl), OIMBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUU
(ropeHue, peakii pasJIoKEHUsI, COCIMHEHUS), PACIIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEaKUWd Ha HOHBI, pEIICHHE
DKCIIEPUMEHTAIIbHBIX 33]1a4.

HemeTausibl 1 X cOeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapaKTepHbIe CTeneHu okucieHus. CTpoeHne M (U3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/UlaMU, HEMEeTa/llaMH, IIeJo4amMu). XJIOPOBOAOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, MPUMEHEHHe. JlelicTBue
XJOpa U XJOPOBOAOPOJA HA OPraHU3M 4YeJloBeKa. BakHeWlnme XJIOpUAbl U HX
Hax0JICHUE B MIPUPOJIE.

O6mas xapakrtepuctuka 37aeMeHTOB VIA-rpymmbsl. OCOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIC CTerneHu okucieHus. CtpoeHue U (U3MYECKHE CBOICTBA
MPOCTBHIX BEIECTB — KUCIOPOAa U cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMU KUCIOPOaA
U cepbl. XuMUYeCKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3UYECKUE U
XuMUUYeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3nueckue M XHUMHYECKHE CBOMcTBa (0oOIIMe Kak
MpEeACTaBUTENS KJacca KHUCIOT U crneruduyeckue). XUMHUYECKUE peaKIuH,
JeXallue B OCHOBE MPOMBIIUICHHOTO Croco0a MOJIy4YeHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHOM KUCIIOThI, KAYECTBEHHAs PEaKLIMs Ha



cynb(dar-uon. HaxoxmeHue ceppl m €€ COCAMHEHUN B TPHUPOAC. XHUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpefbl COSAMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OObmas xapaktepucTuka 3yeMeHTOoB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEMICHU OKHCICHHs. A30T, PacCIpOCTPAHCHHE B MPHUPO/IEL,
busznueckue u XumMuieckue ceorctra. KpyroBopot azora B nmpupojae. AMMHUak, €ro
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, IoJydeHne U npuMeHeHue. Coau aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MOoJIydeHHe, (PU3UUYECKUEe U XUMHUYECKHE
CBOMCTBa (0OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U crhenuduyeckue).
Hcmonp30BaHWe HUTPATOB M COJEHM aMMOHHS B KadeCTBE MHHEPAITbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKAIoIIe cpebl COEAMHEHUSAMU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO31yxa, MOuYBbl W BojoémoB). docdop,
ajutoTpornHbie Moaudukanuu (ochopa, duznyeckne M XUMUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kucnota, GU3ndecKre U XUMUYECKUE CBOMCTRA,
nonyuyenue. Mcnons3oBanue GpocdaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 37aeMeHTOB |V A-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB,  XapakTepHble  CTEMEHU  OKUCJICHMSA.  YTJIEepOoHd,  aUIOTPOIHBIC
MOAM(UKAIINK, pacIpoCTpaHEHUE B TpUpoAe, (QU3NUECKHE W XUMHUUYCCKUC
cBoiicTBa. Ancop6Ouusa. KpyroBopot yriepoaa B npupojse. OKCUabl yriieponaa, ux
bu3MYecKkue ¥ XHWMHUYECKHE CBOWCTBA, JICUCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (1V), rumoteza rinobaJbHOTO TMOTEIJICHUS KIWMaTa, TapHUKOBBIM
addexT. YronpHas KucioTa U €€ coiu, UX (PU3nyeckue U XMMUYECKHUE CBOWCTBA,
nolydeHue u TnpuMeHeHue. KadecTBeHHass peakimuss Ha KapOOHAT-WOHBI.
Hcnonp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH W CEIHCKOM
XO35UCTBE.

[lepBoHaYaJIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTMHEHUIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, dTaHOJ, TIMIIEPUH, YKCYCHAsl KHCIIOTa).
[IpupoaHble HMCTOYHUKHU YTJIEBOJOPOAOB (Yyrojb, NPUPOAHBIM Tra3, HEPTh),
MPOAYKThI WX TNepepaOoTKH (OEH3WH), UX POJb B OBITY U IPOMBIILICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: JKUpaX, OCNIKaX, YIJIeBOIaX — M UX
poli B OJKM3HU UeJOBeKa. MaTepualbHOE €IMHCTBO OPraHUYECKHX W
HEOPTaHWYECKUX COCIIMHCHUN.

Kpemunii, ero d¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoeauHeHUs KpeMHuUsi B npupoge. OOume mnpeacraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CHUIMKAThI, X HCIOJb30BAaHUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeillne cTpouTelbHbIE MaTepuaibl: KEpamMHuKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30MmacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuit IKCnepUMeHm:

U3y4eHue 00pa3u0B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSHOM KHUCIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKUMi Ha XJIOPHU-UOHBI U HAOMIOAEHUE MPU3HAKOB
WX TIPOTEKAHWs, OIbITHI, OTpaKAIOIIKEe (U3MUECKHE U XHUMHYECKHE CBOWCTBA
TaJIOTEHOB M WX COEIUHEHMN (BO3MOXKHO HCIIOJIB30BAHUE BHUIACOMATEPUATIOB),
O3HaKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TaJOT€HHUJO0B), O3HAKOMJICHHE C
oOpasmaMu  ceppl M €€  COeAUHEHMSIMU  (BO3MOXKHO  HCIIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOACHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, H3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHOW KUCIOTHI, MPOBEEHNE KAaU€CTBEHHOM peakuu Ha Cyb(aT-
MOH W HaOJI0OJeHWe TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (HHU3UYECKUMU
cBoiicTBaMHu a3oTa, Qocdopa U uX coeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMaTEpHAIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX yA0OpEHUM, MOTyUYCHHE,
coOupaHue, pacro3HaBaHME€ U HW3YYEHUE CBOWCTB aMMHaka, IIPOBEJICHUE
KAueCTBEHHBIX PeaKklUii Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHE NPU3HAKOB
MX IPOTEKAHMsI, B3AMMOJACHUCTBHE KOHLIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO WCTIOJIb30BAHUE BUJICOMATEPUAJIOB), W3y4YECHUE MoJeIen
KpUCTAJUIMYECKUX PENIETOK anMasa, rpaduta, QymiepeHa, O3HaAKOMICHHE C
MPOIIECCOM  aJICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, COOMpaHue, paclo3HaBaHUE U H3YyUYCHHE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEJICHHE KaueCTBEHHBIX peakIMil Ha KapOoHAT U
CUJIMKAT-UOHBl W H3YyYCHHE INPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKUMUEH CHJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelIme HeMeTaulbl U UX COEAUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO0m1ast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux ossemeHroB [, .
MenpneneeBa u ctpoeHuss atomoB. CTpoeHHE MeTauioB. MeTramndeckas CBs3b U
METAJJIMYECKass  KPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXMMHYECKUU  psif
HANpPsDKEHUH MeTaioB. OU3NYECKUEe U XUMUYECKUE CBOWCTBAa MeTaiioB. OO0riue
cnocoObl Moy4yeHus: MeTamwioB. lIoHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl X OT Kopposud. CraBbl (CTaib, YyTyH, JIOPATIOMUHUMN,
OpoH32a) U UX MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[Ilenounsle mMeTabl: NOOKeHUE B llepuoguueckon cucteMe XMMUYECKUX
anementoB JI. . MenneneeBa, CTpO€HHE HMX aTOMOB, HAXOXKJICHUE B IMPHUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKcUabl u



TUJIPOKCUABI HATpusd MW Kanusa. [IpuMeHeHue WIETOYHBIX METAIOB M UX
COE€IMHEHUM.

[I{e10yHO3EMENbHBIE METAJUIBI MarHuil W KaJblUW: IIOJIOKEHHE B
Ilepnonnueckon cucreme xuMmuueckux smeMmeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJeHHE B pupoje. Pu3ndeckne 1 XUMHUYECKUE CBOMCTBA MAarHus
U Kanplud. Baxseilmme coeauHeHUsT Kanblus (OKCHI, TUIPOKCHUI, COJIH).
JKéctkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AJToMUHUIN: TT010’keHKE B [Ieprnoandeckoi cucteMe XMMUYECKUX AJIEMEHTOB
. . MengeneeBa, CTpOEHUE aToma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenue B [leproanueckor cucteMe XUMUYECKUX JIEMEHTOB /.
. MenpgeneeBa, CTpOCHHME aToOMa, HaxOXJAeHUE B Ipupone. Dusnueckue u
XUMHYECKHE CBOMCTBA Xkene3a. OKCUIbl, THAPOKCUIBI U coiin kene3a (1) u xenesa
(1), ux coctaB, CBOMCTBA M MOJIy4YCHHUE.

Xumuyeckuui IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpaslaMy METaUIOB W CIUIaBOB, UX (U3HUECKUMU
CBOMCTBaAMHU, U3YYEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaIbI[Usl W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOWCTB XKECTKOM BOJBI, MpOLIECCAa TOPECHUS XKeJe3a B KUCIOPOAE
(BO3MOXKHO ~ HCIOJB30BAHME  BHUACOMATEPUAJTIOB), TMPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLNNM HAa MOHBI: MarHus, KajbllMs, AJIFIOMUHUS, IMHKA, )KEJe3a
(I u xeneza (11), menu (1), HaOmoaeHNE U OMKMCAHKME TPOIECCOB OKPAIIMBAHHUS
MJJaMEHU HWOHAMU HaTpus, Kalus W Kajablus (BO3MOXKHO HCHOJb30BAHUE
BHJICOMATEPHUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHUS
Y TUJPOKCHU]IA LIMHKA, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «BaxkHeiiiine
METAJIJIbI U KX COCTUHECHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemecTtBa m Mmarepuanbl B MOBCEAHEBHOW MKW3HM YENIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momoins npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas AOMyCTUMast
KOHIIeHTpaIus BemecTs, aanee — [1JIK). Pons xumun B penieHun 3K0JIOrMYeCKUX
mpooem.

Xumuueckuii Ixcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHbBIE
MaTepuabl).

Mesicnpeomemmunie ceéa3u



Peanuzanus MeXNpeaMETHBIX CBS3€H NMpU M3YYCHUM XUMUKW B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIIMX ECTEeCTBEHHO-HAYUYHbIX
MOHSTUH, TaK U MOHATUH, SBJISIOMIUXCS CUCTEMHBIMU JUISI OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAy4YHBIC TMOHSATHS: HAyYHBIH (DakT, THUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiacCUpUKaIMs, TMEPUOJUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMAPHUKOBBIN
s eKT, TEXHOIOTHs, MaTEPHUAIIBI.

dusznka: marepus, aroMm, D3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ,
M30TONbI, PATUOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUM 3apsisl, MPOBOJHUKH,
MOJIYIIPOBOJTHUKY,  JHAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAITUICCKAS
peméTKa, CIuiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TJIAHETHI, 3BE311b1, COTHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MUHEpATbLHBIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHThI, MMTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, rtugpocdepa, MHUHEpANbl, TOPHBIE MOPOAIbI,
MOJIC3HBIE UCKOITAeMbI€, TOTUIUBO, BOAHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOECHHUS IPOrpaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHMsI JOCTHTAIOTCS B X0/€ OOy4YeHUS XMMHUM B €IUMHCTBE Y4eOHOU U
BOCIIMTATENBHOMN IEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUUCKUMHU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, TMPUHITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMU TMOBEACHHUS M CIOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIM3AIINH 00YYarOIINXCS.

JIMdHOCTHBIE  pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALUMi W
pacIIMpeHre OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) maTpuoTHYECKOTO BOCTINTAHUSI:

LIEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECIWI0, TTOHUMAaHHS 3HAYECHUS XMMHYECKOM HAayKU B KH3HU
COBPEMEHHOT0 OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManuenr o
NEPENOBbIX JOCTHXKEHUSIX W OTKPBITUAX MHUPOBOM M OTE€YECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HaHUAX 00 yCTpOHCTBE MUpPA U OOLIECTBA;

2) TpaKAaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAax M IPaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeIbCKOM,  TBOPYECKOM W APYrux  BHUAAX
JESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MACSTENbHOCTH MpH
BBIIIOJIHEHUH YYEOHbIX, TMO3HABAaTEIbHBIX 3a/a4, BBINOJHEHHUH XWMHUYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOILIM B IMpOLIECCE 3TOM yueOHOW NeATeTbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE€ TOBEJCHHE M IMOCTYNKH CBOHUX TOBAPUILEW C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI NTOCTYNKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUE TMPEICTABICHUS O BEIIECTBE U XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIIIOLINE
OCHOBY Ul MOHMMAaHMSI CYIIHOCTH HAayYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSA IIPUPOIBI, B3aWMOCBA3SX YEJIOBEKA C
MIPUPOJHOM CPEAOM, O POJIM XMMHUHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

ITI03HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJMMBbIE AJii OOBSICHEHUS HAOJIOAAEMbIX IPOLIECCOB U SBJICHU,
MO3HABATENbHON, MH(POPMAIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMH TEKCTAMH, CIPABOYHOM



JUTEPATypOi, JOCTYIIHBIMM TEXHUUYECKUMU CPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYYEHHI0 W TO3HAHUIO, JHO003HATEIBLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEN0BATENbCKOU
JESITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH M YPOBHSI OOy4YECHHs B
JaJIbHEUIIIeM;

4) hopMHUpPOBaHHUS KYJIbTYPbI 310POBb:

OCO3HaHWE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *WU3HHU, OCO3HAHUE TMOCIEICTBUNA WU
HETPUSTUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypeHUsI),
HEOOXOAMMOCTH COOJIIOJICHUST TIpaBUJ  OE30MACHOCTH TpuU  OOpareHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U pPEaTbHOM JKU3HHU;

5) Tpy10BOT0 BOCIIUTAHMSA:

MHTEPEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudyHoro poja,
YBaXEHUE K TPYyAYy U pe3yibTaTaM TPYIOBOM NESATENIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUW 1O XHWMHUH, OCO3HAHHBIA BBIOOP
WHUBUTyaJIbHOW TPAEKTOPUHU MPOAOIIKEHUSI 00pa30BaHus C YUYETOM JTMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCIEIHOW TTPO(heCCHOHATFHON ACSITENFHOCTA U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalTHPOBATHCS B MPO(PECCUOHAIBHOM Cpeie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE [IEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpa3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICHXHYECKOMY 37I0POBBIO, OCO3HAHWE IIEHHOCTH COOIOACHUS
npaBuil 0€30MacCHOrO MOBEICHU MPU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYyalUsX,
YTPOXKAKOUIUX 310POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUSA, MOJy4aeMble MPU U3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBA3AHHBIX C OKPYKAIOLIEH MPUPOJIHOU CPENOU, JJIsl TOBBILLICHUS
YPOBHSI ~ 9KOJIOTUYECKOW  KYJIbTYPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJOTUYECKUX MPOOJIEM U IMyTeH HMX PEIICHUS MOCPEICTBOM METOJIOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOW U COLMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTampenMETHBIX pe3yJIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33pPEHHUS OOIEHAy4YHbIE TMOHATHS (3aKOH, Teopusl,
MPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U IPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUM U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LETOCTHOU



Hay4YHOM KapTHHE MUpA, U YHUBEpCaJbHbIE YUeOHbIC NEeHCTBUS (TT0O3HABATEIbHEIE,
KOMMYHUKATUBHBIC, PETYJISTUBHBIC), KOTOpbIE oOOecreunBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHHPOBAHUIO M OCYIIECTBICHHIO YYCOHOM
JICITEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble J1ornuyeckue 1eMCTBUA:

YMEHHSI HCHOJIb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUSI MPU OCBOEHUU
3HAHUMU: PACKPBIBATH CMBICI XUMUUYECKUX TMOHATUM (BBIACIATHh UX XapaKTEPHBIC
MPU3HAKKM, YCTAaHABJIMBATh B3aUMOCBS3b C APYTUMHU TOHATHUSIMH), MCIOJIB30BATh
MOHATHS JIJIs1 OOBSACHEHUS OTACIBbHBIX (PAaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEPUHU IS KJIacCU(PUKAMN XUMHUYECKUX BEIICCTB M XUMHUYCCKUX PEaKIIHH,
YCTaHABJIMBATh MPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXIY OOBEKTAMHU H3yUCHMUS,
CTPOHTH JIOTHUECKHE PaCCYKISHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHH),
JIeIaTh BBIBOJBI 1 3aKJIFOUCHHS,

YMEHHE TPUMEHSATH B TIPOIECCE IIO3HAHUS TOHATUS (NIPEeIMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIE B XUMHH,
peoOpa3oBbIBATh MIUPOKO MPUMEHIEMbIE B XUMUKM MOJICIIbHBIC TIPEJICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ DdJEMEHTa), XuMHuueckas ¢GopMmyia W YpaBHCHHE
XUMHUYECKOW peakiuu — MNpU PelICeHUH Y4eOHO-TIO3HABATENbHBIX 33jlay, C YYETOM
ATUX MOJIECTBHBIX MPEICTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHi,
BBIABIIATh  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIE CBS3U W
MIPOTHUBOPEYUMS B U3YUAEMBIX MPOLIECCAX U SIBJICHUSIX.

Ba3oBrle ucciieqoBarTe/IbCKHe 1eCTBUA.

YMEHHUE HCIOJIb30BATh MOCTABIICHHBIE BOIPOCHI B Kaye€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY>KJACHUM;

MPUOOPETCHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3aIllMd U IIPOBEIACHHUIO
YYEHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOgoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, GopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIAEAOBAHUS, COCTABIISTH OTYET
0 MPOJIEJIaHHOM padoTe.

Pabora ¢ undpopmanueii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh WU WHTEPHPETHPOBATH HWH(OOPMAIUIO
pPa3ITUYHBIX BUIOB U (OPM MPECTABICHUS, MTOJIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJICp)KaHMs, CIPaBOYHBIC
nmocobusi, pecypcbl MHTepHeTa), KpUTHUYECKH OIEHUBATh IPOTHUBOPEUHMBYIO U
HEJIOCTOBEPHYIO0 HH(POPMAIIHIO;



YMEHHE MPUMEHATh Pa3UYHbIe METOJBI W 3alpOoChl MPU MOHWCKE M OTOOpE
uH(OpMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JJi BBIMIOJHEHUS
y4eOHbIX U TO3HABATEIBHBIX 33J1a4 OMpPEAeIEHHOIO TUIa, IPUOOPETEHUE OIbITa B
o0JacTd MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBIIQJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMPATh ONTUMAIBHYIO (POpMY MpecTaBiICHUST HHPOPMAITUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladydl HECIONKHBIMH CXEMaMHU, JuarpaMMamH,
apyrumu opmamu rpaduKi U ©X KOMOMHALUAMY;

YMEHUE UCIOJNb30BaTh W aHAJIM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENbCKON JEATeTbHOCTH MH(POPMALIUIO O BIMSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3SIICTBAa M TPAHCIIOPTAa HAa COCTOSHUE OKPYKAIOUIEH MPUPOTHON
Cpelbl.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIE eiiCTBUS:

YMEHHS 3a/laBaTh BOINPOCHl (B Xoje auaiiora W (WiM) AHCKYCCHUU) IO
cylectBy  oOcyxaaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1a4K;

YMEHUS  NPEJCTaBIATh  IOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JESTENIBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JejaThb MPEe3CHTAIHIO
pEe3yIbTAaTOB BBIMOJHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (71a00paTOpHOTO OIbITa,
nabopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTENbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3utuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBbD», KOOPAUHALIMS
COBMECTHBIX JEHUCTBUM, ONPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHON paboOThI U JpyTHe).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMNPENENATh LEIN JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISITh, KOHTPOJIUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeATEIIbHOCTh, BEIOMpaTh HanOoiee 3PheKTUBHBIC CIIOCOOBI pelIeHUs] YUeOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTaX — BEHIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOM IIeNid, yMEHUE
WCITIOJIH30BATh U aHATM3UPOBATh KOHTEKCTHI, MpeJjlaraéMble B yCIIOBUU 38/ IaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB MO OCBOEHUIO 0053aTEIbHOIO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboyell mNporpaMmoi,
BBIJICTISIOT: OCBOCHHBIE OOYYalOUIMMUCS HAyYHBIC 3HAHWS, YMEHHUS MU CIIOCOOBI



NeUcTBuM, crnenuduueckue I NpeaMeTHOM o0nacth  «XUMUS», BHUIBI
JNEATEIBHOCTH MO  MOJYyYEHUID HOBOrO  3HAaHWs, €ro HHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOydenwns B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH Y 00YUAIOMINXCST YMCHHUH:

e PpACKpBIBATH CMBICIT OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJIEKYIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs M HEOJAHOPOHAs), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBI 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIIEHb
OKHCJICHHS, XUMHUYECKasl peakius, Kiaccupukaius peakiui: peaxiuu
COCMHEHUS, PpEaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHHUs, pPeaKIuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIUIOBON d(PPeKkT peakiuu,
SIpO aToMa, DJEKTPOHHBIM CJIOM aromMa, aToMHas OpOUTallb, PaaUycC
aToMa, XUMHUYECKasl CBS3b, MOJISAPHAs W HEMOJSpHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(TIpolieHTHAsl KOHIIEHTpAaI1s) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TOHATUA U
MIPUMEHSTh 3TU NMOHATHUS IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

e HCIMOJb30BaTh XHMHUYECKYI) CHMBOJUKY ISl COCTaBieHUs (Qopmyi
BELIECTB U YPAaBHEHUN XUMUUYECKUX PEAKLINM;

e ONpEAeNATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHMUSIX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OHMHApHBIX  COEIUHEHUSX,
MPUHAJIJICKHOCTh BEIIECTB K OMNPEIEIEHHOMY KJacCy COEIUHEHHU Mo
dbopmyinaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHass W HWOHHAsA) B
HEOPTaHUYECKUX COETUHEHHUSIX;

e packpbiBaThb cMmbIca Ilepuoanueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKONM 3aBUCUMOCTH CBOICTB
XUMHYECKUX BJIEMEHTOB OT MX moJjiokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTaJIpo;

e OMNWCBHIBATh U XapakTepu3oBaTh TaOMMuHyl Gopmy Ilepuoandeckoi
CUCTEMbl XHWMHYECKHUX DJJEMEHTOB: pa3jiuyaTb I[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mnobdounas noarpymnmna (b-rpynma)», mansie u
OOJBIIME TEPHUOJIbI, COOTHOCUTH OOO3HAUEHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuoguueckass cucrema xumuueckux »siementoB J[. U.
MeHnpeneeBa» € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sAapa, OOIIee YHCIO AIEKTPOHOB
U pacrnpeereHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE AJIIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBY YYACTBYIONIUX B PEAKIUN
BEIIECTB, 10 TETIOBOMY d(PPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHUE TIPUMEPAMU MOJICKYJISPHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUICCKUX PEAKITHH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCTISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl
BELIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOro »3JeMeHTa 1o (opmyre
COEIMHEHHUSI, MAaCCOBYIO JOJIIO0 BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOU PEaKiIny;

MPUMEHSATH OCHOBHBIE ONEpallid MBICTUTEIBHONU JIEITEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 000O0IIEHUE, CHUCTEeMaTH3allMIo0, KIacCU(UKAIIUIO,
BBISIBIICHUE TMPUIMHHO-CIICACTBEHHBIX CBS3€H — ISl M3YYCHHUS CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, EeCTECTBCHHO-HAYYHBIC METOBI
MO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBII ¥ MBICTICHHBIH);

cleloBaTb  IpaBWjaM  TOJb30BAHMS ~ XUMHUYECKOM  MOCyAOM U
nabopaTOpHbIM  00OpPY/IOBAaHMEM, a TakKe TMpaBwiiaM oOOpalleHus: ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB MO TMOJYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAAa M KHUCJIOpPOJAA), IPHUTOTOBICHHIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCHEPUMEHTBHI IO
pacrlo3HaBaHUIO PACTBOPOB IIENIOUEH W KUCIOT ¢ TIOMOIIBIO WHANKATOPOB
(makmyc, dheHondTanierH, METUIIOPAHXK U JIPYTHE).

K xoniy oOydenus B 9 kiaacce nmpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaThb C(HOPMHUPOBAHHOCTH Y 00YYAIOIIUXCS YMEHUH:

pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TOHSTUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWOH, IMPOCTOE BEIECTBO,
CJIO’)KHO€ BEUIECTBO, BAJIGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU P deKT
peakiMu, MOJb, MOJSPHBIA  00BEM,  pacTBOP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, AJIEKTPOIUTHYECKAsT IUCCOLMAlMS, PEAKIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XHUMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIIUM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIINH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aloTponus, aMmpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYecKas), KpUCTAIUIMYECKas pemeTKa, KOppo3us METasuIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, TMpeaeabHO JOMyCTUMas
koH1eHTparusa [1JIK BeiecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHYECKHUX TMOHSITUU H
MPUMEHSTh ATH TTOHSATHUSI TIPU ONMCAHUU BEILIECTB U UX MPEBpaICHUM;
UCIIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUI XUMHUYECKUX PEAKIIML;

OTPENIEIISTh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHMSIX Pa3JIMYHOTO COCTaBa, NPHUHAMIEKHOCTb BEHIECTB K
onpenenEHHOMY KJacCy COE€IMHEHHH 1o (opmyiaM, BUJ XUMUYECKON
CBSI3U (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOW (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHWYECKUX COCAMHEHHM, TUIl KPUCTALITUNYECKON
PEIETKN KOHKPETHOTO BEIECTBA;

packpeiBath cMmbich llepmonmueckoro 3akona J[. W. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaATh
tabnuunyto popmy Ilepuogmdeckoil cUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoarpymma (A-rpymnma)»y W «moOouyHas
noarpynmna (b-rpynma)», Manbie W OOJbBIIME MEPHOJbI, COOTHOCHUTH
0003HaueHHUsA, KOTOpbIE MMEIOTCA B MEPUOJUYECKONW Tabnuie, C
YUCJIOBBIMU  XAapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsia  sAapa, oOIee YHUCIO BJICKTPOHOB H
pacrpenieieHue HMX IO DJICKTPOHHBIM  CJIOSIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npeenax MajiblX IEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPTAHUUYECKHE BEIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy WM COCTaBy YYacCTBYIOUIUX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY 3G (EKTy, MO0 U3MEHEHHUIO CTEIECHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOMIME U CHeNUPUUIECKUEe XUMHYECKUE
CBOMCTBAa MPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npUMEpaMu MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XUMUYECKUX PEaAKIUH;

COCTABJISITh YPaBHEHHUS DJICKTPOJUTHYECKON JHUCCOLMALMUA  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIHi, IOATBEPKIAOIINX CYIIECTBOBAHUE
TEeHETUYECKOU CBSI3U MEXK]y BEIIECTBAMH PA3INYHBIX KI1ACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUi
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OaJlaHCa dTUX PEaKITHii;
MIPOTHO3WPOBATh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HMX CTPOCHUS,
BO3MO)XHOCTH TIPOTEKAaHUs XUMHUYECKHX TMPEBpAICHUH B Pa3InIHBIX
YCIIOBUSX;

BBIYMCIIATh OTHOCHTCIIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJeMeHTa 1o (opmyre
COEIMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHCHHUIO XUMUYECCKOU PEaKITHUH;

coOofaTh  MOpaBuia  MOJB30BAaHUS  XUMHUYECKOM  mocyao U
nabopaTOpHBIM  O0OpY/JOBaHWEM, a TaKXe TMpaBwiia OOpalleHus ¢
BEIICCTBAMH B COOTBETCTBUM C WMHCTPYKIMSMH [0 BBITOJIHCHHUIO
7a00paTOPHBIX XWUMHUYECKHUX OIBITOB TIO0 TOJYYCHHIO WU COOWMPAHHIO
ra3000pa3HbIX BEIIECTB (AMMHAKa W YTIECKUCIIOTO ra3a);

NPOBOAWTh  PEAaKIUH, TOATBEP)KIAIONINE  KAueCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM ITYyTEM XJIOPHUI-, OPOMUI-,
noaua-, kKapOonat-, (docdar-, cuamkar-, cyiabdar-, TUAPOKCHI-HOHBI,
KaTHOHBl aMMOHHUS M WOHBI WM3YYCHHBIX METAJIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PacTBOpaxX HEOPTaHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTEpPAIlU MBICTUTEIBHON NEITeTbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, O0000IIeHne, CHUCTEMAaTH3aIMIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — IS WM3YYCHHs] CBOWCTB BEUIECTB U
XMMHUYCCKUX PEAKIM, eCTeCTBEHHO-HAyYHbIC METOIbI ITO3HAHUSA —
HaOMIOAICHNE, W3MEpPEHUEe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM U
MBICJICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIIACC

Ne
n/n

Paznen 1. [lepBoHayaibHble XUMHYeCKHE MOHATHS

HaumeHoBanue pasaejaoB

U TEeM NporpaMmbl KosmyecTBo yacoB

Bceero

XuMmust — BakHast 001aCTh
CCTCCTBO3HAHUA U

1.1 5
[PaKTHYECKOH AESITeIbHOCTH
yeoBeKa
BeriecTBa 1 XMMUYECKHE
1.2 15
peaKIuu
HUroro no pasaeny 20

Pazpnesn 2. BaxkHeiilune npeacTaBuTe 1M HEOPraHUYECKNX BelleCTB

21

2.2

2.3

24

Bosayx. Kucnopoa. [Tonsrue 06

6
OKCHUIaxX
Bonopoa.ITonstue o kucnorax 8
H COJISX
Boga. PactBopsr. [lonstue 06 5
OCHOBaHHSIX
OCHOBHBIE KJIaCChI 1

HEOPraHWYECKUX COEANHEHHUN

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE
pecypcesl
KounTpoibHble IpakTnyeckue
padoTsl padoThI
2
1
1
1 1
1 1

bubaroreka ITOK
https://m.edsoo.ru/7f41837¢c

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

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

bubmmroreka [TOK
https://m.edsoo.ru/7f41837c

bubroreka [TOK
https://m.edsoo.ru/7f41837c

Bbubmmorexa [JOK
https://m.edsoo.ru/7f41837c




Hroro o pasneiny

30

Paznen 3. Ilepuoanyeckuii 3axoH u [lepuoanyeckasi cucrema xumudeckux 3jaemMeHToB /[. U. MenneneeBa. CTpoeHue aToMoOB.

Xumnueckasi ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKkuuu

[lepuoanyeckwuii 3aKoH 1
[Mepuoauyeckas cucteMa

31 XuMudeckux snemeHTos /1. Y.
Menzeneesa. CtpoeHue aToma
XHUMHUYECKAS CBS3b.

3.2 OKHUCIHTETBHO-

BOCCTaHOBUTEJIbHBIC PEAKIIUU

Hroro mo pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
110 ITPOI'PAMME

15

68

Bubnroreka ITOK
https://m.edsoo0.ru/7f41837c

Bubnunorexa [JOK
https://m.edsoo.ru/7f41837c

Bubaroreka IIOK
https://m.edsoo0.ru/7f41837c
Bbubmmroreka [TOK
https://m.edsoo.ru/7f41837c




9 KJIACC

HanmenoBanue pa3aesioB 1 TeM
MPOrpaMMbl

Ne n/m

Pa3nen 1. BemecTBo 1 XuMH4ecKHe peakuu

[loBropenue u yriayOnenue 3HaHUR

11 OCHOBHBIX Pa3JIeNioB Kypca 8 Kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
' peakuuit

13 DIEKTPOIUTHIECKAS JUCCOLUALINSL.

XHUMHYeCKHe PeaKIlii B pacTBOpax
Hroro no pazuery

Pa3znen 2. Hemeranabl 1 HX cOeTHHEHHS

O6mas XapaKTepUCTUKA XUMUYCCKUX

21
anemeHToB VIIA-Tpymnmsl. [anorens

OO0m1as XxapaKTepUCTHKA XUMHYECKUX

2.2 anemenToB VIA-rpymnmel. Cepa u eé
COEIMHEHUSI
OO6uiast xapakTepUCTHKA X UMHIECKUX

2.3 s1eMeHTOB VA-Tpynmsl. A30T, Gochop 1 ux
COCANHEHUS

OO01mas XapakTepHCTHKA XUMUIECKUX
24 anemenToB IVA-rpynnsl. Yriepoa u
KPEMHHUI U UX COCANHEHUS

Hroro o pasneiny

KosnuecTBo yacoB

Bcero

17

25

KonrtpoJbHble
padoThI

IIpakTH4eckune
padoTel

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypebl

bubnuorexa [JOK
https://m.edso00.ru/7f41a636

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

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

bubnmoreka [JOK
https://m.edsoo.ru/7f41a636

Bubnmuorexa [JOK
https://m.edsoo.ru/7f41a636

Bubnmuotexa [JOK
https://m.edsoo.ru/7f41a636




Paspnen 3. Meraiibl M UX COCIUHEHUS

3.1 OO01Ke CBOMCTBAa METAILIOB

3.2 Bakueiinne MeTaubl ¥ UX COEIUHEHHUS

HWroro no paszneny

Paznen 4. Xumust 1 okpyzKaiomas cpesia

4.1 BemectBa u Matepuansl B )KU3HU YeIOBEKa
Hroro no pazaeny
PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

16

20

68

Bbubmuoreka IIOK
https://m.edsoo.ru/7f41a636
Bbubaunoreka IIOK
https://m.edsoo.ru/7f41a636

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

Bubnuorexa [JOK
https://m.edsoo.ru/7f41a636







INOYPOYHOE IINTAHUPOBAHUE
8 KVIIACC

Ne

w/n Tema ypoka

IIpenmer xumun. Poiabs Xumun B KU3HA
yesoBeka. Tera v BelecTBa

ITonsTue o MCTOJaX IMO3HAHUA B XUMHUH

IIpaktuueckas padora Ne 1 «[IpaBuna
padotel B 1abopaTtopuu ¥ NpuéMbl
oOpalneHus ¢ 1ad0paTOpHbIM
000pyOBaHUEM»

Yuctsle BemecTBa U cMecH. CrocoObt
pazaeneHus cMecen

IIpakTrueckas padorta Ne 2
«Paznenenune cmeceit (Ha mpumepe
OYMCTKH ITOBAPEHHO COJIM)»

ATOMBI 1 MOJICKYJIbI

XUMHUUYECKHUE JICMEHTHI. 3HAKH
(CHMBOJIBI) XHMHYECKUX DJIEMEHTOB

IIpocTeie U ClIOXKHBIE BEIECTBA

ATOMHO-MOJIEKYJIIPHOE yUeHHE

KosnuecTBO yacon

Bceero

KonrpoJbHbie
padoThl

IIpakTHyeckne
padoThl

Jara
U3y4YeHHs

DJIeKTPOHHbBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c
Bubmunorexa [TOK
https://m.edsoo.ru/ff0d227e

Bubaunorexa [TOK
https://m.edsoo.ru/ff0d23dc

Bubnuoreka [IOK
https://m.edsoo.ru/ff0d26ca

Bubnuoreka [IOK
https://m.edsoo.ru/ff0d28c8

Bubaroreka IIOK
https://m.edsoo.ru/ff0d2a6c
Bubmurorexa [TOK
https://m.edsoo.ru/ff0d2be8
Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2a6¢

Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aK0H MMOCTOSHCTBA COCTAaBA BEIECTB.
Xumudeckas popmyna. BaneHTHOCTH
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
OTHOCHUTEbHAS AaTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca
MaccoBast 105151 XUMHYECKOT0
9JIEMEHTA B COEIMHEHUU

Konunuectso Bemecrsa. MoJb.
MounsipHas macca

dusznyeckue 1 XUMUYECKUE SBICHHSL.
Xumu4eckasi peakius

IIpu3HaKy U yCIoBUS TPOTEKAHUS
XUMHUYECKUX PEeaKLnit

3aKoH COXpaHEeHHs MacChl BELIECTB.
XUMHUYECKUE ypaBHEHUS
Boluncnenus konn4ecTna, Macchbl
BEIIECTBA T10 YPAaBHEHUSIM XUMHUECKUX
peakuuit

Krnaccudukanus XUMHUYECKHX PEaKkui
(coenuHeHUs, pa3IoKeHuUs,
3aMelleHus, 0OMeHa)

M. B. JlomoHOCOB — yu&HBbIii-
sHIMKIoneaucr. O6o01eHne u
cucTeMaTH3alus 3HaHUH
KonTponsHas pabora Nel no teme
«BermiecTBa 1 XMMUYECKHE PEaKIIUN»
Boznyx — cmech razos. Cocras
Bo3ayxa. Kucnopon — anement u

Bubmuroreka [TOK
https://m.edsoo.ru/ff0d2eae

Bubnunorexa [TOK
https://m.edsoo.ru/ff0d323c

Bubnumorexa LIOK
https://m.edsoo.ru/ff0d350c

bubaroreka ITOK
https://m.edsoo.ru/ff0d5230
bubmmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubmmoreka [JOK
https://m.edsoo.ru/ff0d3al6

bubnuorexa [JOK
https://m.edsoo.ru/ff0d3b88

Bubnuoreka [IOK
https://m.edsoo.ru/ff0d5708

Bubnunorexa [IOK
https://m.edsoo.ru/ff0d3f34

Bubaroreka ITOK
https://m.edsoo.ru/ff0d40c4

Bubaroreka ITOK
https://m.edsoo.ru/ff0d4290

Bubmurorexa [TOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

npocToe BemecTo. O30H
dusnueckre 1 XUMUYECKHE CBOHCTBA
KHCIOPOoa (peaKnuy OKUCICHHS,
ropenue). [Tonsitue 00 okcumax
Crioco0bl 1oy4eHust KUCI0poa B
1a00paTOPUH U IPOMBILITIEHHOCTH.
ITpumeHeHue Kucnopoaa

TenmnoBoit 3 pexT XUMUUECKOH
peakuu, IOHATHE O
TEPMOXHMHUYECKOM yPaBHEHHU, K30~ U
9HJOTEPMHUUYECKHX PEaKIUAX

TorumBo (HedTb, Yrojib U METaH).
3arpsi3HeHHe BO3/1yXa, CIIOCOOBI €ro
IIpel0TBpALIeHHs

IIpaktuueckas padora Ne 3 o Teme
«IlomyuyeHue U cobupaHue KHCIOPOa,
H3y4eHHe ero CBOUCTBY»

Bonopon — anement u npocroe
BelecTBo. Haxosxknenue B npupoze
Du3nYecKne 1 XUMUYECKHE CBOMCTBA
Bozopoa. [IpumeneHue Booposa

TloHsATHE O KHCIIOTAX M COJIIX

CriocoOsl MoTy4eHus BOJOpOia B
TabopaTtopuu

IIpaktuueckas padora Ne 4 1o Teme
«IlomyueHue U cobupaHue BOIOpOAa,
H3YYECHHE ero CBOHCTBY

Bubnunorexa [IOK
https://m.edsoo.ru/ff0d4614

Bubnmorexa LIOK
https://m.edsoo.ru/ff0d497a

Bbubaroreka [TOK
https://m.edsoo.ru/ff0d4790

Bubnuoreka [IOK
https://m.edsoo.ru/ff0d4cda

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubnmoreka [JOK
https://m.edsoo.ru/ffod4dd0

Bubmunoreka [TOK
https://m.edsoo.ru/ff0d4dd0

Bubmunorexa [TOK
https://m.edsoo.ru/ff0d50d2

Bubnunorexa [TOK
https://m.edsoo.ru/ff0d4dd0

Bubaroreka ITOK
https://m.edsoo.ru/ff0d4f42




32

33

34

35

36

37

38

39

40

M

42

MounsipHblii 00BEM ra3oB. 3aKOH
ABoranpo

Boruncienns o0béMa, KOJTHYECTBA
BEII[ECTBA 'a3a MO €r0 U3BECTHOMY
KOJINYECTBY BEIIECTBA UM 00BEMY
Brruncnenusi 00bEMOB ra3oB IO
YPaBHEHHIO PeaklM1 Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHHUI Ta30B
duznyeckue 1 XMMUYECKUE CBOMCTBA
BOJIBI

CocraB ocHoBauwii. [TonsTre 06
HMHIMKATOpax

Bona xax pactBoputens. Haceimennsie
1 HEHACHIIIEHHbIE PacTBOPBI. MaccoBast
J0JIsI BEIIECTBA B PaCTBOpPE
IpakTuueckas padora Ne 5 o Teme
«IIpuroroBieHue pacTBOpPOB C
onpeenEHHON MaccoBOH Jonei
PacTBOPEHHOTO BEIECTBA»
KonTponeHas padora Ne2 no teme
«Kucnopona. Bogopox. Bona»

Oxcupl: cocTaB, K1accuuKanus,
HOMEHKIIaTypa

IMomyuenne n XMMHUYECKHE CBOHCTBA
KHCJIOTHBIX, OCHOBHBIX U an)OTeprIX
OKCHI0B

OcCHOBaHUS: COCTaB, KIacCH(HKALNS,
HOMEHKJIaTypa

Bubmroreka [TOK
https://m.edsoo.ru/ff0d542e

Bubnmnorexa [JOK
https://m.edsoo.ru/ff0d55a0

Bubnmorexa LIOK
https://m.edsoo.ru/ff0d5708

Bbubaroreka [TOK
https://m.edsoo.ru/ff0d587a

Bubnuoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmmoreka [JOK
https://m.edsoo.ru/ffod5b40

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5eba

Bubmunoreka [TOK
https://m.edsoo.ru/ff0d6342

bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e

Bubnunorexa [TOK
https://m.edsoo.ru/ff0d664e

Bubaroreka IIOK
https://m.edsoo.ru/ff0d67ca




43

44

45

46

47

48

49

50

51

52

53

ITonyuenne n XUMHUYECKHE CBOWCTBA
OCHOBaHMH

Kucnotsr: cocras, kiaccuduxanus,
HOMEHKJIaTypa

ITonyuenune u xuMu4ecKkue CBONCTBA
KHUCJIOT

Counn (cpenHue): HOMEHKIIATypa,
CIOCOOBI MOTYYEHHs, XUMUYECKHUE
CBOlCTBa

Ipaktuueckas padora Ne 6. Pemenne
9KCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe
«OCHOBHBIE KJ1aCChl HEOPraHUYECKUX
COEeINHEHUI

I'eneTnyeckas cBsA3b MEXAY KilacCaMu
HEOPraHu4€CKux COCTMHEHHI

0060011IeHIE U CHCTEMAaTH3aNs 3HAHHIA

KonrtponeHas padota Ne3 no reme
"OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
coeMHEHMI"

[1epBble nombITKY KiIacCH(DUKALIN
XUMHYECKHX 3JIeMeHTOB. [loHsATHE O
IpyNINax CXOIHBIX JIEMEHTOB
Iepuoauyeckuii 3aKoH 1
INepuoauyeckas cucreMa XUMHYECKHX
snemenToB [I. 1. MenneneeBa

[epuopl, Tpynmbl, MOATPYIIIIBI

Bubmroreka [TOK
https://m.edsoo.ru/ff0d67ca

Bubnunorexa [TOK
https://m.edsoo.ru/ff0dfee2

Bubaroreka IIOK
https://m.edsoo.ru/ff0dfee2

Bubaroreka ITOK
https://m.edso0.ru/00ad9474

Bubnuoreka [IOK
https://m.edso0.ru/00ad9b7c

bubmmoreka [JOK
https://m.edso0.ru/00ad9a50
Bubmroreka [TOK
https://m.edsoo.ru/00ad9cb2

Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ela

Bubnunorexa [JOK
https://m.edsoo.ru/00ad9ffa

Bubnunorexa [TOK
https://m.edsoo.ru/00ada52c

Bubnuoreka [IOK
https://m.edsoo.ru/00ada52¢c




54

55

56

57

58

59

60

61

62

63

64

Crpoenue atomoB. CocTaB aTOMHBIX
sinep. M3oromsr

CTpoeHue >IEKTPOHHBIX 000I04eK
aToOMOB 371eMeHTOB [leprnoanyeckoit
cuctemsl [. 1. MenneneeBa
XapakTepucTHKa XUMHUYECKOr0
3JIEMEHTA I10 €ro MOJ0XKEHHUIO B
Ilepuoauueckoii cucreme /1. U.
Menpeneesa

3nauenue [lepuonuueckoro 3akoHa ajs
pa3Butus Hayku u npaxktuxu. . W.
MenpeneeB — y4€Hblil, eaaror u
rpakJIaHuH
DNeKTPOOTPULIATEILHOCTH ATOMOB
XUMHUYECKUX DIIEMEHTOB/
Bcepoccniickas mpoBepouHas paboTa

HMonnas xuMuueckas CBsi3b

KoBanentHas TOJIApHasA XUMUYECKas
CBA3b

KoBanentnas HETIOJIApHAsA XUMHUYCCKas
CBA3b

CTerneHb OKUCICHUS

OKHUCIUTENFHO-BOCCTAHOBUTEIILHBIE
peakuuu

OKHCIIUTEIN U BOCCTAHOBUTEIIH

Bubmroreka [TOK
https://m.edsoo.ru/00ada342

Bubnmnorexa [JOK
https://m.edsoo.ru/00ada6bc

Bubnmorexa LIOK
https://m.edsoo.ru/00ada824

bubnuorexka [JOK
https://m.edsoo.ru/00ada96e

Bubnunorexa [TOK
https://m.edsoo.ru/00adaab8

Bubaroreka ITOK
https://m.edsoo.ru/00adac34
bubnmoreka [JOK
https://m.edsoo.ru/00adaab8
Bubmunoreka [TOK
https://m.edsoo.ru/00adaab9
Bubmunorexa [TOK
https://m.edsoo.ru/00adae28
Bubnunorexa [TOK
https://m.edso0.ru/00adb076

Bubnuoreka [IOK
https://m.edso0.ru/00adb076




65

66

67

68

KonTponbsHas pabora Ne4 o teme
«CtpoeHue aroma. XUMHUYECKasi CBSI3b»
PesepBHblii ypok. O6001meH e n
cUCTEeMaTH3alysl 3HaHUI

PesepsHblii ypok. O6001eH e U
cucTeMaTH3alus 3HaHUH

PesepBHblii ypok. O6001IeHNE U
cucTeMaTH3aLus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

68

Bubmroreka [TOK
https://m.edsoo.ru/00adb486

Bubnunorexa [TOK
https://m.edsoo.ru/00adb33c

Bubaroreka IIOK
https://m.edsoo.ru/00ad9ch2

Bubaroreka ITOK
https://m.edsoo.ru/ff0d61c6




9 KJIACC

Tema ypoka

[Tepuoanueckuii 3aKoH.
[Tepuonnyeckas cucrema
XUMHUYECKUX daemeHToB /1. U.
Menneneesa

3aKOHOMEPHOCTH B W3MEHECHHUU
CBOMCTB XMMHUYECKHX 3JICMEHTOB
MEPBBIX TPEX MEPHOIOB
Kraccudukauus 1 HOMEHKIATypa
HEOPraHUYeCKUX BELICCTB

Buabl XuMH4UeCKOM CBSI3U U THUIIBL
KPUCTAJUIMYECKUX PEIIETOK
KonrposbHas padora Nel 1o teme
«IloBrOopeHue u yriayoaeHne 3HaHHH

OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca

Krnaccudukanms XUMHYECKHX
peakuuit 1o pa3aIMyYHbIM IPU3HAKAM
[TonsiTHe O CKOPOCTH XUMHUECKON
peaxiun. [ToHATHE O TOMOTEHHBIX U
TeTePOrCHHBIX PEaKIUsIX

TloHsTHE O XUMUYECKOM PaBHOBECHUU.

(DaKTOpH, BJIMAIOUINE HA CKOPOCTH
XUMHYECKOM PCAKIMHU U TTOJIOKECHUE

KoaunuecTBO yacon

Bceero

KonrpoJbHble
padoThl

IIpakTHyeckne
padoThl

Jara
U3y4YeHHs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmmoreka [JOK
https://m.edsoo.ru/00adb59e

Bubnuorexa LIOK
https://m.edso0.ru/00adb6b6

Bubnunorexa [TOK
https://m.edsoo.ru/00adb7e2

Bubnuoreka [IOK
https://m.edsoo.ru/00adbac6

bubmmoreka [JOK
https://m.edsoo.ru/00adbcb0

Bubaroreka IIOK
https://m.edsoo.ru/00adbe9a

Bubmurorexa [TOK
https://m.edsoo.ru/00adc28c




10

11

12

13

14

15

16

17

18

19

XHUMHYECKOTO PAaBHOBECHS
OKHUCIHTEIbHO-BOCCTAHOBUTEIILHBIC
peakuuu

Teopust 21eKTPOIUTUYECKON
nucconuanuy. CUibHbIE U cl1a0ble
JNIEKTPOJIUTHI

Honuble ypaBHEeHMs peakIui

XHUMHYECKHE CBOMCTBA KHCIIOT K
OCHOBaHHIi B CBETE MPE/ICTABICHUI
00 3JIEKTPOIMTHYECKOM AUCCOIUALIMN
XUMHUECKHE CBOMCTBA COJICH B CBETE
MpeICTaBICHUH 00
INIEKTPOTUTHUECKOMN TUCCOLHALIUH

[TonsiTue o ruaponuse conent

O06001IeHe U cUCTeMaTU3aLus
3HaHUU

[paktrueckas padora Ne 1.
«Perienne sKcriepUMEHTAIbHBIX
3a1a4»

KonTponpHas padora Ne2 no teme
«QNEeKTPOIIUTHYECKAS IUCCOLUALINS.
XuMHUYECKHe peaklui B pacTBOpax»
O01mast xapaKTepHUCTHKA TaJIOTeHOB.
Xumuyeckre cBOMCTBa Ha mpuMepe
xJiopa

XnopoBonopon. ComnsiHast KHCIIOTa,

Bubnunorexa [IOK
https://m.edsoo.ru/00adcade

Bbubaroreka IIOK
https://m.edsoo.ru/00adcd68

Bubaroreka IIOK
https://m.edsoo.ru/00add448

bubmmoreka [JOK
https://m.edsoo0.ru/00add5d8

bubmmoreka [JOK
https://m.edso0.ru/00add8b2

Bubaroreka [TOK
https://m.edsoo.ru/00add9d4

Bubnunorexa [IOK
https://m.edsoo.ru/00addd12

Bubnunorexa [IOK
https://m.edsoo.ru/00addbfa

Bubaroreka IIOK
https://m.edsoo.ru/00addec0

Bubaroreka ITOK
https://m.edsoo.ru/00addfe2

bubmmoreka [JOK



20

21

22

23

24

25

26

27

28

XUMHUYECKHE CBOICTBA, MOITy4YEHHE,
IIpUMEHEHHE

[Ipaktrueckas padora Ne 2 o Teme
«Ilomy4yeHue CoNAHON KUCIIOTHI,
H3ydeHue e€ CBONCTBY

Beruncienus no ypaBHeHHAM
XMMHYECKHX PEaKLUid, eCI1 OAUH U3
peareHTOB J1aH B U30BITKE

OO0w1as XapakTepuCTHKA HJIEMEHTOB
VIA-rpynsl

AJIOTPOITHBIE MOM(DUKAILIMN CEPBI.
Haxoxnenue cepbl 1 e€ coeTMHEHHA
B IIpupoje. XUMHUECKUE CBOICTBA
cepbl

CepoBo0poJ1, CTPOEHHUE,
(usnyecKre 1 XMMHUYECKHE CBOWCTBA
Okxkcunpl cepbl. CepHast KUCIIOTa,
(usnUecKre 1 XMMHUYECKHE CBOICTBA,
[IpUMEHEHHe

XUMHUYECKHE peaKIiH, JexKaliue B
OCHOBE IMPOMBIIIIEHHOTO COC00a
MTOJIyYCHHSI CEPHOM KHCIIOTHI.
XuMudeckoe 3arps3HeHne
OKpY>Katollel cpeabl CoeTMHEHUSIMU
cepbl

Berrunciienne MaccoBoit 10711 BBIXOZA
MPOJYKTa pEeaKIuu

OO0mast xapakTepUCTHKA 3IeMEHTOB

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

Bubnmnorexa [JOK
https://m.edsoo.ru/00ade348

Bubnmorexa LIOK
https://m.edsoo.ru/00ade488

Bbubaroreka [TOK
https://m.edsoo.ru/00ade64a

Bubnuoreka [IOK
https://m.edsoo.ru/00ade64a

bubmmoreka [JOK
https://m.edsoo.ru/00ade802

bubmmoreka [JOK
https://m.edsoo.ru/00adea28

Bubaroreka ITOK
https://m.edsoo.ru/00adec8a

bubnmorexa [JOK
https://m.edsoo.ru/00adec8a

bubnuorexa [JOK




29

30

31

32

33

34

35

36

VA-rpynmsl. A30T, paclipocTpaHeHHE
B nipupoje, husnueckue n
XMMHYECKHE CBOMCTBA

AMMHaK, ero ¢puzndeckue u
XMMHYECKHE CBOICTBA, IOTyYCHHUE U
IPUMEHEHNE

[Ipakrrueckas padora Ne 3 o Teme
«[Tomy4yeHne aMMuaka, U3y4eHue ero
CBONCTB»

A3oTHas kucioTa, eé puznueckue u
XMMHUYECKHE CBOICTBA

Hcnonb3oBanue HUTPATOB U coneit
aMMOHHS B KaUeCTBE MUHEPAIbHbBIX
ynoopeHuid. XumMu4eckoe
3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl
COCAMHEHUSIMH a30Ta

Doctop. Oxeun dhocdopa (V) u
(dochopnas kucnora, pusndeckue u
XMMHUYECKHE CBOIMCTBA, IOIyueHUE

Hcnone3oBanue ¢pocdatos B
KauecTBE MUHEpAIbHbIX YA00pEHNI.
3arpsi3HeHUE IPUPOTHON CPeIb
hocharamu

Vriepoj, pacpocTpaHeHue B
npupoje, PU3NIecKre U XUMHIECKUE
CBOICTBa

OKcuabl yriepoaa, ux pu3ndeckue u
XMMHYECKHE CBOMCTBA.

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

Bubmroreka [TOK
https://m.edsoo.ru/00adf004

Bubnunorexa [TOK
https://m.edsoo.ru/00adf180

Bubnuoreka [IOK
https://m.edsoo.ru/00adf306

Bubnunorexa [IOK
https://m.edsoo.ru/00adf518

Bubnunoreka [JOK
https://m.edsoo.ru/00adf68a

Bubnunoreka [JOK
https://m.edsoo.ru/00adfc20

bubaroreka IIOK
https://m.edsoo.ru/00adfd9c

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




37

38

39

40

41

42

43

44

DKOJIOrHueCcKUe IPOOIEMBL,
cBsi3aHHbIE ¢ okcuaoM yrirepona (IV)

VYronpHasg KUciaoTa v €€ coiiu

[Ipaktrueckas padora Ne 4 o Teme
"[lonyyeHue yriaekucioro rasa.
KauectBeHHas peakuust Ha KapOoHaT-

HOH
ITepBoHauanbHble HOHATHS 00
OpPraHMYECKHX BEIECTBAX KaK O
COEAMHEHHUAX YIriIepoaa

Kpemuwuii u ero coeuueHus

Ipaktrueckas padora Ne 5. Pemenune
9KCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe
«BaxHelye HeMeTalIbl U UX
COEIMHEHUS

KonTponsnas padora Ne3 mo teme
«BaxHelye HeMeTallIbl U UX
COGZIMHEHUS

OO011as XxapaKTepUCTHKA XMMHUECKUX
9JIEMEHTOB — METaJIIOB.
Merannuyeckas cBs3b U
MeTaJllIMYecKasi KpucTajinyeckas
pemérka. dusznyeckue cBocTBa
METaJlJIOB

XUMHUYECKre CBONCTBA METAJUIOB.
DIEKTPOXUMUYECKUN PSIJT
HaNpsHKEHUH METaIoB

bubnuorexa [JOK
https://m.edsoo.ru/00ae006¢

Bubnumorexa LIOK
https://m.edsoo.ru/00ae027e

Bbubaroreka [TOK
https://m.edsoo.ru/00ae054e

Bubaroreka ITOK
https://m.edsoo.ru/00ae080a

bubmmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bubmmoreka [JOK
https://m.edso0.ru/00ae0e18

Bbubaroreka [IOK
https://m.edsoo.ru/00ae103e

bubaroreka IIOK
https://m.edso0.ru/00ae1156




45

46

47

48

49

50

51

52

53

54

55

56

O0mue crocoObl MOTy4YeHHs
metaioB. CriiaBel. Berauciienus mo
YPaBHCHUSM XUMHUYECKUX PEAKIH,
€CJTM OJINH U3 PEarceHTOB COACPIKHUT
MpUMECH

ITonsTHE O KOPPO3UU METAIIIOB

Illenounbie MeTaMIBI

OKcuibl ¥ THIPOKCUABI HATPUS U
Kajus

[lemo4yHO3eMeNbHBIC METAILIBI —
KaJIbIIMA U MarHHH

Baxxueiimme coeTuHeHNsT KaTbIIHAS

O06o001IEHE U CHCTEMATH3ALHS
3HAHUM

JKécTkoCcTh BOABI U CIIOCOOBI €€
yCTpaHEeHUs.

[Tpaktrueckas padora Ne 6 o Teme
"KECTKOCTh BOALI U METOBI €6
ycTpaHeHus"

AnoMuHUNR

AMpoTepHBIE CBOICTBA OKCHIA U
TUIPOKCHAA

Keneso

Bubmauroreka [TOK
https://m.edso0.ru/00ae1156

Bubmunorexa [TOK
https://m.edso0.ru/00ae1278
bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2

bubaroreka ITOK
https://m.edso00.ru/00ae14b2

Bbubnunorexa [IOK
https://m.edsoo.ru/00ae15e8

Bubaroreka ITOK
https://m.edsoo.ru/00ae15e8

bubnmnorexa LIOK
https://m.edsoo0.ru/00ae1886

Bubnunorexa [TOK
https://m.edsoo.ru/00aelae8

Bbubmaroreka ITOK
https://m.edsoo.ru/00aelc64

Bubaroreka ITOK
https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
https://m.edso0.ru/00ae1d86




57

58

59

60

61

62

63

64

65

66

67

OKCHIbl, THAPOKCHIBI M COJTH XKee3a
(IT) u xenesa (I1I1)

O0600IIIEHIE U CHCTEMAaTH3aIINs
3HAHUM

[Ipaktnueckas padora Ne 7. Pernenune
9KCIIEPUMEHTAJbHBIX 3324 II0 TeMe
«BakHelue MeTansl U UX
COCIMHCHUS»

Bblunicienus 1o ypaBHeHUAM
XUMHUYECKUX PEaKLU, eCau OJJUH U3
peareHToB J1aH B U30bITKE MU
COJIEPIKUT puMecH. Beruucnenus
MacCcOoBOI1 JI0OJIK BBIXOJIA MPOJIyKTa
peakuuu

O00011IEHNE U CHCTEMATH3AIMS
3HAHUM

KonTponbHas padora Ne4 o teme
«BaxkHelmue MeTaIbl U UX
COEIUHEHUS»

BemecTBa 1 MaTepuaisl B
[OBCEIHEBHOM KU3HH YeJIOBEKa
XUMHUYECKOE 3arpsa3HEHUE
OKpY>Karoieil cpeibl

Ponb xuMum B peienun
SKOJIOTHYECKHX MPoOIeM
Pe3sepBublit ypok. O6001IeHNE N
CUCTEMAaTH3aLus 3HaHUH

PesepBHBIit ypok. O6001IeHHE U

Bubmroreka [TOK
https://m.edsoo.ru/00ae35e6

Bubnumorexa LIOK
https://m.edsoo.ru/00ae3de8

bubnuorexka [JOK
https://m.edso00.ru/00ae1750

bubaroreka [IOK
https://m.edsoo.ru/00ae3f50

Bubaroreka ITOK
https://m.edso0.ru/00ae4270

bubmmorexa [JOK
https://m.edso0.ru/00ae4270

Bubnunorexa [TOK
https://m.edsoo.ru/00ae0d0a

Bubnuoreka [IOK




cHUcTeMaTU3alusl 3HAHUH https://m.edsoo.ru/00adb33c
PesepBHBIit ypok. O6001IeHHE U Bubnuorexa IIOK
cHUcTeMaTU3alus 3HAaHUH https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






