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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJi€Ha HA OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHON IPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe deaepanbHOl paboyeil TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUHU MPENOJaBaHus Y4eOHOTO npeaMeTa « XuMUsH)
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma 1Mo xuMuM Na€T TPECTABICHUE O IMENsAX, OOIEeld cTpaTeruu
OoOy4eHMs, BOCIHMTAHHMS M Pa3BUTUS OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeamera, yCTaHaBJIMBAET o0si3aTeNbHOe MPeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE MO
pazienaM U TeMaM IMPOrpaMMbl O XHUMHUH, OINPEIETseT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIepKaHus, PEKOMEHYEMYIO
MOCJIEA0OBATEILHOCTh  M3YUYCHHMS XHMHUHU C Y4€TOM  MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaromuXcs, ONpeAeIsIeT BO3MOXKHOCTH —IpeaMeTra s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHUN K
pe3yibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE LieJIed U3yYeHUs MPEeAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATETLHOCTH OOYyYalomerocs IO OCBOCHHIO
y4eOHOTO Co/IepKaHUsI.

3HaHUWE XUMHUHU CIY>XKUT OCHOBOM Juisi (OPMUPOBAHHMS MHPOBO33PEHUS
oOyyaroiierocsi, ero MpeACTaBICHUN O MaTEPUATbLHOM EIUHCTBE MHUPA, BAXKHYIO
poiib UrparoT (GopMUpyeMble XUMHUEWU MPECTaBICHUS O B3aWMOIPEBPAIICHUIX
HHEPIrUd M 00 HBOJIIOIMHU BEHIECTB B MPUPOJE, O IMYTAX PEHIeHUsS TriI00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSL UEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOU,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JJii  CaMOpas3BUTHUS U
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I1Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromuXxcs, HABBIKOB WX CAMOCTOSTENBHOW Y4eOHOW JIESITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX U HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM JAEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOIbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOUXCS;



crocoOCcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO--
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B SKOJOTMYECKOE
oOpa3zoBaHue 00yYarOITUXCS.

JlanHbple HampaBiieHHs B OOyYEHMHM XMMHUHM OOECHEYHMBAIOTCA CIELH(PUKON
colepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SBISIETCS  MEJaroruvecKu
aJIalTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUU Ha ONpPENeIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00OILEro 00Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHN XWUMHUHU, OCHOB
HEOPraHMYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XMMUHU.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUH COpPMUpPOBaAHA HAa OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuto. CopepaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKON
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl IO MPHUHIIMITY
MOCJIEIOBATENBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOIO yPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOJUTUYECKON JHUCCOIMAlMA BEIIECTB B
pacTBopax.

TeopeTtnueckne 3HAHMS pPAacCMAaTPUBAIOTCS HA OCHOBE OAMIIMPHUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITIONHIS (GYHKIUA OOBIACHEHHS Y MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHUSI U MOJYy4YECHUS
M3Y4YaeMbIX BEIIECTB.

OcBoeHue TmporpaMmbl IO XHMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKON COCTABIIAIOLIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TMO3HaHWUs B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyKalOUUi MUpY,
«buomorus. 5-7 kimacced» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHMK OCHOB
XUMHUYECKON HAayKH Kak 0OJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JIEATEIbHOCTH YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHIL.
3amaua y4eOHOro MpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHUUYECKHUX
3HAHUM — BaKHEHIIMX (PAaKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJTOKEHUH,
JIOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOIO0 XapakTepa, fA3blKa HAYKH, B



OpUOOIIEHUM K HAyYHBIM METOJaM T[IO3HAHHS TP HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHUH B Y4eOHO-TIO3HABATEIHLHONM U Yy4eOHO-HCCIIeI0BaTEIbCKON
JIeATEIbHOCTH, OCBOEHHUU TMpaBWJl O€30MaCHOr0 OOpallleHHs C BEIIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipu u3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsS Ba)KHOE
3Ha4YeHHUE PUOOpen TaKue 1eIH, Kak:

— (QopMHupoBaHUE HHTEIUICKTYyaIbHO Pa3BUTON JUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPUHATUIO PEIICHUN,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMIUMCS YCIOBHUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEeMaTHYeCKoe TMpUOOIeHHe
oOydJarommxcss K CaMOCTOSTEJIbHOW IO3HABATEIBLHON JESITEIHbHOCTH, HAYYHBIM
MEeTOJiaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— obecredyeHne yCIOBUM, CITOCOOCTBYIOIMUX MTPUOOPETCHHIO 00YYaIOIIUMUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHHMS M CaMOIO3HAHUSA, KIHOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), MMEIOIIUX YHUBEpPCAJIbHOE 3HAUYEHUE s
Pa3IMYHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHATH U OICHUBATH SIBICHUS
OKPYXAIOIIEr0 MHpA, UCHOJIb3Yysl 3HAHWSA U ONBIT, MOJYYEHHBIC NMPU U3YUYECHUU
XUMUU, TPUMEHATh HUX MPU pPEHIEHWU MpoOJieM B TOBCEAHEBHOW JKU3HU U
TPYAOBOU IEATENBHOCTH;

— ¢opmupoBaHHe y OOyYaOIIMXCA TyMAaHUCTHYECKUX OTHOIICHUMH,
MOHUMAHUSl I[IEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH DSKOJOTUYECKU
1eaecooOpa3Horo TMOBEACHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHBAIMHM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CAMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoduiIsi M HAMPABIEHHOCTH JajJbHEHIIIETO
oOyueHus.

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3Yy4YEHUST XUMUM HAa YPOBHE
OCHOBHOT'0 0011eT0 00pa3zoBaHus, coctaBisieT 136 gacos: B 8 kimacce — 68 gacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaiLHbIE XUMHUYECKUE TOHATHS

IIpenmer xumuun. Ponb XMMuM B )KM3HU YEIOBEKa. XMMUS B CUCTEME HayK.
Tena wm BemecrBa. PU3MYECKHE CBOKWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHATHE 0 MeTOMax MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0sI pazjeneHust cMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCT aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemectB. (OTHOCUTENbHAsE AaTOMHAas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 401 XUMUYECKOIO 3JIEMEHTa B
COCIMHEHUU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYpHBIX €AMHUIl BemiecTBa. Pacué€rel mo Qopmyiam
XUMHYECKUX COCTUHECHUM.

@u3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHHUS, Pa3JI0KECHHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu pabOThl B JTaOOpaTOpUU U
npuéMaMu o0palleHus ¢ JIabopaTOpHBIM O00OPYIOBAaHUEM, U3YUCHUE U OMKCAHUE
(dbu3nYecKuX CBOWCTB O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICHCTBUE CEPHOUN KHUCIOTHI C XJIOPUIOM Oapwsi, pa3ioKEeHHE TUJIPOKCHU]IA
menu (I1) mpu HarpeBanum, B3auMoJIeiCTBHUE kele3a ¢ pacTBopom coiu meau (1),
M3y4eHHE CIOCOOOB pa3jeieHusI CMeced: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBAHMUE,
BbITIApUBAaHUE, JUCTUIUIAIMA, XpoMaTorpadus, MpoBeeHUE OYUCTKU MOBAPEHHOU
CONiM, HaONIOJICHWE W  ONHCAaHWE  Pe3yJbTaTOB  MPOBEICHUS  OIIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MAcCChl, CO3JaHUE MOJIENEH MOJIEKYJI
(IIapocTepKHEBBIX).

Ba:kHeiiue npeacTaBuTe/ i HEOPraHMYECKHUX BelleCTB

Bo3agyx — cmech razoB. CocraB Boznyxa. Kuciopon — 3ieMEHT U MpOCTOe
BemecTBo. HaxokneHue kucimopoga B mpupoje, (DU3MUYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [Ipumenenue xkuciopoaa. CrnocoObl



MOJIYYeHHUS] KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoze. O30H — autoTpornHas MoAUGUKAIIS KUCIOPOaa.

TeroBolt 3(p(deKT XUMHUYECKON peakluu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojdb M METaH. 3arpsA3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT uW mpoctoe BeniecTtBo. HaxoxkaeHue Bopopona B
npupone, GU3MYECKMEe U XHWMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nosy4yeHust. Kucnotsl u conm.

MonspHbiii 00bEM ra3oB. Pac4éTsl Mo XUMHUECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOphIL
HacpilieHHbIE M HEHACBIIMIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEMIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponbe pacTBOpOB B mpupoze M B KU3HU 4enoBeKa. KpyroBopot BOAbI B IIpUPOE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranndeckux coenuneHuit. Oxcunpbl. Kiaccuduxanuys
OKCUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Du3MYECKHE U XHUMHUYECKUE
CBOMCTBa OKCUIO0B. [lonyueHne oKCuaoB.

OcHoBanus. Knaccudukauust ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnil. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyueHne oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucinor. Gusndeckue u
XMMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHOcTHM MeTauioB H. H. bekerona.
[lonydeHnue KHACIIOT.

Conu. Homenkiarypa coseil. @u3nyeckue U XUMUYECKHE CBOMCTBA COJEl.
[Tosyuenue counen.

I'eneTnueckas cBs3b MEXKY KI1aCCaMU HEOPTraHUYECKUX COCIUHEHHUIA.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAECPKAHUS KUCIOPOJA B BO3AyX€E, MOIYyUYCHHUE,
coOuMpaHue, pacro3HaBaHWE M M3Y4YEHHE CBONCTB KHUCJIOPOJa, HaOII0JEeHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHus TopeHust (mokapa), O3HAKOMJIEHHWE C O00pa3liaMu OKCUJIOB W
OMHMCAHWE WX CBOWCTB, IMOJy4Ye€HWE, COOMpaHUE, PACMO3HABAHHE W HW3YUYCHUE
CBOICTB BoJOopoAa (TopeHue), B3auMozeiicTBue Bojopoaa ¢ okcuaom memu (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOIEHUE OOpa3lioB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MacCOBOW J0JIel pacTBOPEHHOrO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAIJIaMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUJIEOMATEpPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0ICHHE U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOpPAX KHUCIOT W IIEJIOYEH,
uzydyeHue B3aumojeiicTBusa okcuga menu (II) ¢ pacTBOpoM cepHON KHUCTOTHI,
KUCJIIOT C MeTajulaMH, PEaKUHi HEUTPAIHM3ALNH, ITOJIYYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO METa/lla IPYyTMM W3 PacTBOpa COJM, pEelICHUe
DKCIIEpUMEHTAJIBHBIX 3a/1ad 1o TeMe «BaxHenmme KiacCchl HEOPraHUYECKUX
COCIMHEHUI.

Iepnoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgeneeBa. Ctpoenne aTomMoB. XHMMHYECKAs CBA3b.
OxucaNTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJACCU(DUKAMKU XUMHUYECKHX 3JeMeHTOB. [lonsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIO0YHO3EMEIbHbIE METaJUIbI,
rajJoreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUIPOKCUJIBI.

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonmepuonHas ©  JIuHHONEpUoAHas  (HOpMbI
[Tepnoanueckoit cucrembl xumuueckux 3aemeHToB J[. . MenneneeBa. [leprobl
u rpynnbl. OuU3nYecKUil CMBICI IIOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonsl. Onexkrponsl. CtpoeHune
AIIEKTPOHHBIX ~ 000JI04eK aTroMOB MepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
ITepuognueckounr cucremnl JI. M. MenneneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
AJIEMEHTA T10 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paanyca aTOMOB XWMHYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYMIIaM U IIEpUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUsA Hayku W npaktuku. [[. WM. MenneneeB — y4€HbIM U
IPaKIaHNH.

Xumuueckass cBs3b. KoBasieHTHas (moJsisipHass M HENOJSpHAs) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMHUECKUX IJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchl OKMCIEHNs U BOCCTaHOBIEHNsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4deHue oO0pas3lioB BEIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TUAPOKCUIA LHMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUU
(ropenue, peakiyu pa3aoKeHUs, COEAUHEHNUS ).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBsI3€M MpU WM3YUYEHHH XUMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATHUM, SBJISIIOIIMXCS CUCTEMHBIMU JIJIs1 OTJICJIbHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIC TOHSATHS: HAYyYHBIH (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNepPUOJUYHOCTb, HAOJIOECHNE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

@du3uKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUN 3apsll, BEUIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (PU3MYECKUe BEIUYUHBI, €IUHUIIBI
M3MEpPEHMSs, KOCMOC, TIIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouochepa.

['eorpadus: armocepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

ITepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalusl, KalblUs W HX
COCOUHEHUN B COOTBETCTBMU C IMIOJIOKEHHEM 3IJIEMEHTOB B Illepuomnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHJAbl XUMHUYECKOW CBSI3U. THIBI KPUCTALNIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTALIMYECKOU PEUIETKU U
BHJIa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKasl CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanysa XuMUYeCKUX peakIuid Mo pa3IMuHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
M3MEHEHUIO CTETNeHEN OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 O00OpaTUMOCTH, MO
Y4aCTHUIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 cKOpOCTH XUMHUYECKON peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [IoHsTHEe 0 TOMOTE€HHBIX M TeTePOreHHBIX
peakuusax. [lonsatue o karanuze. [loHsTHe 0 XUMHUYECKOM paBHOBecuu. DakTopswl,
BIIMSIFOIIME HA CKOPOCTh XMUMHYECKOW PEAKIUU U IOJO0KEHHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIFHBIE  PEAKIMM,  DJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEILHOU peaKuum. CocraBnenue ypaBHEHUM



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HWCIOJIB30BAaHMEM  METOJa
3JIEKTPOHHOTI'0 OaaHca.

Teopus 3JIEKTPOTUTAYECKON TUCCOIUALIMU. DNEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHW3M IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMA BUIAMU
XUMHUYECKOU cBsi3H. CTeneHs auccouranni. CUIbHBIE U CIIA0bIE 3JIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBUs NPOTEKaHUs peakluii HOHHOro OOMeHa,
IIOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM UM cCcOJ€il B CBETE€ MPEICTAaBICHUHA 00 3IEKTPOJUTUUYECKON
nucconnanyu. KauectBeHHble peakiiny Ha MOHBL. [loHsATHE O THIPOIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPHUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJUIOB M HEMETAJUIOB (Trpadura M anmasza), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKIU
OT BO3ACHCTBUS pa3iIMYHBIX (AKTOPOB, MCCIEIAOBAHUE DBJIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCA AUCCOLMALMUA KHCIOT, WIENOYEed M COJIEH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEPHANIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue oOcajka, BBIJEIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEeHHUs, COCIMHEHU), PACIO3HABAHUE HEOPraHUYECKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKkU{d Ha HOHBI, peEUIeHue
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 MX COeIMHEHHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHune u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHUMHUYECKHME CBOWCTBA Ha IpPHUMEpPEe  XJopa
(B3aUMOJEHCTBUE C METaJlaMd, HEMeTaUlaMH, IIeJI04aMH). XJIOPOBOIOPO/I.
ConsHas KuCI0Ta, XMMUYECKHE CBOMCTBA, NOJy4YEHHE, NPUMEHEHHe. [lericTBue
XJIOpa ¥ XJIOPOBOAOPOZA HA OPraHM3M 4YeJIOBEKa. BakHeWlune XJIOpuabl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue W (PU3MUYECKUE CBOICTBA
MPOCTBIX BEILIECTB — KUCIOPOJa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOJOPOJ, CTpOeHHUE, (U3NYECKUE U
XUMUYECKUE cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Quanueckue U XUMHYECKHE CBOMCTBA (00mIME Kak
OpeCTaBUTeNd Kilacca KHUCIOT M creuuduueckue). XUMHUYECKHE PpPEeaKIHH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO CHoco0a IMONy4YeHHUs CEPHOM KHCIOTHI.
[Ipumenenue cepHor KACIOTHI. CONMM CEpHON KUCIIOTHI, KAUECTBEHHAs PEaKLMsl Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeabl COCIUHEHUSIMU Cepbl (KUCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUSI.

OOmas xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCIECHHs. A30T, pacIpOCTPAHEHHE B MPUPO/E,
busnyeckue U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHne U npumeHeHue. Coiau aMMOHus,
uX (U3NYECKUE U XMMUYECKUE CBOMCTBA, MpUMeHEeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoJydyeHHe, (U3NYeCKue M XUMHYECKUe
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENS Kllacca KHUCIOT U crenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAIbHBIX
yA0OpeHuil. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpeibl COETMHEHHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
aloTponueie Moaudukanuu (ochopa, GuUMUEeCKHe M XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUUECKUE CBONMCTRA,
nostyuenue. Mcnonp3oBanre GpocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

Oo6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHMS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCICHUS.  YTJEpoJ,  aJUIOTPOITHbIE
MOAM(UKALMM, PACOPOCTpaHEHUE B NpHUpPOAE, (PHU3MYECKUEe U XUMHUYECKUE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepojaa, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa JKUBBIE OPTaHU3MBI,
MOJIy4YeHHE W MPUMEHEHHE. DKOJOTHYECKHE IMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KIMMaTa, NapHUKOBBIM
s dext. YronpHas KucaoTa U €€ cou, X PU3NYEeCKue U XUMUYECKHE CBOMNCTBA,
noiiydeHue W npuMmeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35ICTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COETUHEHUSX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJ, TJIUIEPHUH, YKCYCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HeDTh),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yriieBogax — U Ux
poii B KHM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCTMHEHUHN.

KpeMHuuii, ero ¢usznueckue U XUMHUYECKHME CBOWCTBA, IMOIYy4YE€HUE U
npuMenenue. CoenuHeHuss KpeMHHsi B mpupone. OOuue mnpeactaBieHus o0
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHelllline CTpOUTENbHbIE MaTepHalbl: KEPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. IIpobiemMbl 6€30macHOr0 HCITOIb30BaHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B OBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIHUE (PU3NYECKHE M XUMHYECKHE CBOMCTBa
raJloreHOB M WX COEJUHEHMM (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TaJOT€HUJIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl W €€  CcOeauHEHUsSMH (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTiMBaHUs caxapa Mo JACUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJOTBHI, HW3YYEHHUE XUMHYECKUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHNE KaUeCTBEHHOW peaKIMu Ha CyJb(aT-
WOH W HAOJIOJIeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢Gochopa MU HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX M (PoChHOPHBIX yAOOpEeHUM, MoJIydyeHue,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB aMMHakKa, IpPOBEACHHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX IPOTEKAHUSI, B3AUMOICMCTBUE KOHUEHTPUPOBAHHON a30THOM KUCIOTHI C ME/IBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHHE Mojenen
KPUCTANIMYECKUX pEIIETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE U U3yuUEHUE
CBOMCTB YIJVICKHUCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX PEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelme HeMeTaJuTbl U UX COCTUHEHUS».

MeTaJiibl 1 MX COeIMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepumogmueckor cucreme xumuueckux snemeHtoB [, .
MeHnneneeBa u ctpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTrayundeckas CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAs  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HapspDKeHUH MeTaiuioB. PU3NYECKHe U XMMUYECKHE CBOWCTBa MeTayioB. O0mue
CIocOOBI TONy4YeHUs: MeTauioB. [loHsTHE O KOPpPO3WKM METAIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposuu. CruiaBel (CTallb, YyTYH, JIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIJICHHOCTH.

[[lenounbie mMeTamibl: noynoxkenue B llepronnueckoil cucTeMe XUMUYECKUX
sanemenToB JI. M. MeHaeneeBa, CTpOCHUME MX aTOMOB, HaXOXKJICHUE B MPHUPOJE.
duznyeckre ¥ XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCHUABI HATpusd MW Kanus. [IpuMeHeHue IIeNnoYHbIX METAVIOB MW  HUX
COEeIMHEHUH.

[IlerouHO3EMENBHBIE METAUIBI MAarHui W KaJbLMK: IIOJIO)KEHUE B
[lepnognyeckor cucreme xuMuueckux dineMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaxOXJAeHUE B rpupoae. Pusnueckne 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseilive coeauHEeHHs Kaiblus (OKCHI, TUIPOKCHJ, COJIH).
JKéctkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: IoNo)keHue B [leprnoinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHUE aToma, HaxOXIeHHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA allOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AITIOMUHUSL.

Kenezo: nonoxenne B [lepuoanueckoi cucreme XMuMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpOCHHE aToOMa, HAXOXKJIEHUE B mpupoac. Pusnmyeckue Hu
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, ruaipokcuibl  cou xxenesa (II) u xenesa
(IIT), ux cocraB, CBOWCTBA U MOJTYYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C oOpasllaMi METAIOB W CIUIABOB, HMX (PU3UYECKUMHU
CBOIMCTBaMH, M3y4YE€HHE  PE3YJbTaTOB  KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHUJA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, ITpOLECCa TOPEHUS Keje3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJACOMATEPUAIOB), IPU3HAKOB  MPOTEKAHUS
KaQ4eCTBEHHBIX PEaKIMii HA WOHBI: MarHus, KajJbllUs, AJIIOMUHUS, IIMHKA, JKEJe3a
(IT1) u xene3za (II1), meau (11), HabnroAeHNE U OMMCAHKE MPOIECCOB OKpAIlIMBAHUS
IJJAaMEHH MWOHAaMU HaTpHis, Kalus W Kaiablusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUJIPOKCUIA ATTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHHE SKCIIEPUMEHTAIIBHBIX 3aj/1ad o TeMe «BakHenume
METaJUIbl U UX COCTUHECHUS».

XuMHS M OKPYKAKOLIAA cpeaa

BemecTtBa u maTepuanbl B IMOBCEIHEBHOM KU3HM YeloBeka. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoinp npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KaroUehd cpeibl (MpeaeiabHasl I0MyCcTUMast
KOHIIeHTpalus BeuiecTs, aanee — [1/IK). Ponp xumMuu B pemieHnn 3KOJI0THYECKUX
npooIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIUIaBBI METAJIOB, MOJMMEPHBIE
MaTepHUabl).

Mesicnpeomemmnuie ceazu



Peanuzanus MeXOpeIMETHBIX CBsI3€M MpU M3YUYEHHH XUMHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJIIb30BAaHME KakK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE TMOHSTHS: HAy4dHBINH (DaKkT, rUmoTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCHU(PUKaLMs, TEePUOJAUYHOCTh, HaOII0IeHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMAPHUKOBBIN
s ekT, TEXHONOTHSI, MaTEPHUAIIBI.

duznka: Marepusi, aTroM, OJIECKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH],
W30TOMbI, PATUOAKTUBHOCTh, MOJICKYJA, DJIEKTPUUYECKUN 3apsi, NPOBOIHUKH,
MOJYTIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TeEJNO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAas
peméTKka, CIUiaBbl, (PU3UYECKHE BEIWYUHBI, €IUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MIaHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocuHTtes, npixanue, Ouocdepa, IKOCUCTEMa, MHUHEPATbHBIC
ya00peHuUsl, MUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE UCKOIIAeMbIe, TOTIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOT'O  OOIIETO
o0pa3oBaHUs JOCTUralOTCs B X0/ OOy4YEeHHs] XMMUU B €JAMHCTBE YYEOHOW U
BOCIIUTATEJIBHOMN JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMH, IIPUHATBIMU B
oOIIeCTBE MpaBUJIaMd M HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIIMXCA.

JIMYHOCTHBIE  pe3yJdbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOydYarOIIUXCS
PYKOBOJACTBOBATbCA CHCTEMOM TO3UTHUBHBIX ILIEHHOCTHBIX OPUEHTALHUU W
pacuIMpeHue ONbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYyJIBTYPHOMY, UCTOPHYECKOMY
M HAy4YHOMY HACIEIUI0, NOHUMAHMs 3HAYEHUS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MH(pOpMaIMeil o
MEPENOBBIX JOCTMKEHUSIX W OTKPBITUAX MHPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLUMAJIbHBIX HOpPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM,  TBOPYECKOM W APYIMX  BHJAAX
JeSTENIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HOM COBMECTHOH [EATEIbHOCTH MpU
BBITIOJIHEHUM Y4EeOHBIX, TO3HABATEIbHBIX 3a/lady, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
M B3aHMOIIOMOIIM B IIpollecc€ JTOM y4eOHOM NEATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJACHUE M IIOCTYIIKM CBOMX TOBAPHUILEH C IIO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU MU COCTaBISAIOLINE
OCHOBY JIJI1 TTIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS IPUPOJBI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XMMHUHU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIC MOTHUBBI, HAIPABJICHHbIE HA ITOJIyYEHHE HOBBIX 3HAHUU II0
XUMHUHU, HEOOXOJIUMBIE i OOBSICHEHHS HAOJIOJaeMbIX MPOIECCOB U SIBICHUH,
MO3HaBaTEIbHON, MH(OPMAIIMOHHOW W YWUTATEJIbCKOW KYJbTYpPHI, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMU



JUTEPATYPON, JOCTYMHBIMH TEXHHUUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TMO3HAHWUIO, JH0OO3HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCT K  €aMOOOpa3OBAaHMIO, MPOEKTHOM M  HCCIIEI0BATEIbCKOMN
NeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH W YPOBHS OOy4YEeHHS B
JTaJIbHEHIIIEM;

4) popMupoOBaHKS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pOBbIM 00pa3 >KU3HU, OCO3HAHHE IOCIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBui O€30MacHOCTH TIpU  OOpallleHuu ¢
XUMHUYECKUMU BEIIECTBAMH B OBITY U PEATbHOMN KU3HMU;

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEeHUIO MTPOQEeCcCuil U Tpyia pa3iuyHOTO poJia,
YBOKECHHE K TPYyIAy M pe3yjbTaraMm TPYJIOBOH JEATEIbHOCTH, B TOM YHCJE Ha
OCHOBE NPUMEHEHHSI MPEAMETHBIX 3HAHUM MO XWMHH, OCO3HAHHBIA BHIOOP
WHIUBUYyAIbHON TPACKTOPUHU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycremHon npodeccuoHanbHON eSITENPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh a1alITUPOBATHCA B MPOPECCUOHANBHON CPEE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nYecKOMy M TICUXHYECKOMY 3/J0POBbIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
npaBuil 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYalIUX,
YTPOXKAIOIINX 3I0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUSI, MOJy4aeMble MPU U3YUYEHUU XUMHH, JJIS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIO, JJIsl MOBBIIEHUS
YPOBHSI  KOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MyTeW HMX PEIICHUS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTUYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHMKAaTUBHOW U COMAIIBHOMN ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanmpeAMETHBIX PpE3yJbTAaTOB BBIJICISAIOT 3HAUYUMBIC IS
dbopMupoBaHUsSI MHUPOBO33pPEHUS OOIEHAYYHbIE TMOHATUS (3aKOH, TEOpus,
MPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUN U3 ATUX MPEeaMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeWCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpble obOecneunBaoT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO ydeOHOMU
JIEATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCMOJB30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS] MPH OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MpU3HAKH, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU HOHSATHUAMH), HUCIOJIb30BaTh
MOHATHUS 17151 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SIBJICHUM, BEIOUpPATh OCHOBAHUS U
KpUTEpUH VISl KJIACCU(PUKAIIMU XUMUYECKHX BEIIECTB M XUMHYECKUX PEaKIIHM,
YCTaHaBJIMBATh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HU3YUYECHUS,
CTPOUTH JIOTUYECKUE PACCYX IAEHUS (MHAYKTUBHbBIC, I€NYKTUBHbIE, 10 AHAJIOTUN),
JIeJIaTh BBIBOJIBI U 3aKIIOUYCHHUS;

YyMEHHE TPUMEHSATH B TMpoOIEcce IMO3HAHUS TOHATUS (TIpeIMETHhIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENN, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JEMEHTAa), XUMHUYEecKas QopMysia MU ypaBHEHHUE
XUMHUYECKOW pEeaKIuu — MPpU PelIeHUH Y4eOHO-MI03HABATENIbHBIX 3a7a4, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISBIATh U XapaKTepU30BaATh CYIIECTBEHHbIC
MPU3HAKH U3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBarejibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KayeCTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allid U IPOBEACHUIO
YYCHHYECKHX JKCIIEPUMEHTOB, yMEHHE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €0 Pe3ysbTar, (GOpMyIHUpPOBaTH 0000IIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITa, UCCIEIOBAHMS, COCTABIATh OTUET
O MpOJIeTIaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEICTABICHUS, MMOTYyUYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3IndyHbIe METOJbl U 3alpOChl MPU MOHUCKE M OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIUMBIX JMJi BBINOJHEHUS
y4eOHBIX U TIO3HABATEIbHBIX 3a7a4 OMpPeneIEHHOTO THIIa, MPUOOPETEHHE OTbITa B
o0lacTd MCHOJB30BAaHUS  HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMANBHYIO (pOpMy MpeAcTaBieHus] HHPOpMaAIUU U
WLTIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOXHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ KX KOMOMHALKAMY;

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipolecce Yy4yeOHOHl u
HCCJIeI0BATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SCTBA W TPAHCIIOPTa Ha COCTOSIHHE OKPYXKAIOIIeH MPUpPOIHON
CpeIbl.

KoMMyHuKaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBUS:

yMEHUsl 3a/aBaTh BOMPOCH (B XO0j€ jauaiora W (WIh) AUCKYCCHUHU) TO
CyHmIeCTBY  OOCyXmaemMoii  Tembl, (OpPMYyIUPOBAaTH CBOM  MPEIJIOKEHUS
OTHOCHUTEIFHO BBITIOJTHEHUS MPEJI0KEHHOH 3a1a4u;

YMEHHsI ~ OPEICTaBIsATh  IOJY4YEHHBbIE  pe3ylbTaThl  I03HABATENIbHOM
JESATETbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeNaTh Mpe3eHTAIUI0
pe3yJIbTaTOB BBHIMOIHEHUS XUMHUYECKOTO IKCIEpPUMEHTa (71ab0paTOpHOTO OIbITa,
1a00paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOT0 MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATENILHOM W MCCJIEOBATEIbCKOM  JCSATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIUX TPoOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3uluii (00cyxaeHus, oOMEH MHEHHSIMH, «MO3TOBbIE IITYpMbD», KOOPAUHALIUS
COBMECTHBIX JECWCTBUH, OIpelnejeHHe KpPUTEpUEeB IO OIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U JApyTrHe).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH NESTEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEeIIbHOCTh, BRIOUpATh Hanbosee d(PGeKTUBHBIEC CIIOCOOBI pelieHNs YUYeOHbIX U
MO3HABATENbHBIX 3a/la4, CaMOCTOSITENBHO COCTaBIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTyYEHHUs! HOBBIX 3HAHUU 00 HM3ydyaeMbIX OOBEKTaX — BEIEeCTBAaX M PEaKIMsIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pE3yJibTaTa 3asBJICHHOW II€JH, YMEHHUE
UCTIONB30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, TIPEIaraeMbIe B YCIIOBUH 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATbHI

B cocraBe mpeaMETHBIX pPE3yJbTAaTOB IO OCBOCHHUIO 005S3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepalibHOM paboyeil mnporpaMMoHu,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHUCS HAay4YHbIE 3HAaHWS, YMEHHUS U CIOCOOBI



JercTBUH, crnenuduUecKue II IpPeAMETHON o01acTh  «XHMHUS», BHUIBI
JEATEIbHOCTH MO  MOJYyYEHUID HOBOIO  3HAaHWS, €ro HHTEpIpETalnH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoHiy oOyuenus B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0230BOM ypOBHE

JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOITUXCSI YMEHHUIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpO/HAs U HEOAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCuPuKaiusi peakiui: peakiuu
COCIMHEHUS, PEaKIUU PAa3JIOKEHUs, PEaKIUU 3aMEUICHUs, peaKuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BOU A (EKT peakium,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aromMa, aToMHas OpOUTallb, PaaNyC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJEHTHAs CBS3b,
MOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBa
(mponeHTHAsI KOHLIEHTpAIusi) B PacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TOHATHUH U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCIOJBH30BaTh XHUMHUYECKYI) CHMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

e OIpENENsATh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH I10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT HMX MoJokeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPAHEHHUSI MacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOrajpo;

e ONUCHIBATH W XapakTepus3oBaTh TabMu4Hyr ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMMHMYECKHMX JJEMEHTOB: pa3auyaTh IOHATUS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlIME TIEPUOMBI, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCS B
tabmune «llepuomnueckass cucrtemMa XuMmudeckux siaemeHnToB J[. U
MeHzeneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sAapa, 001ee Yucio dJIEKTPOHOB
U pacrpeeieHle uX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHUE BEIICCTBA,
XUMUYECKHE PEakiuy (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIIECTB, M0 TETUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPXKAas OMUCAHUE TIPUMEPAMU MOJICKYJIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIEHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W  MOJISIPHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMeHTa 1o dopmMyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIIHH;

MPUMEHSATh OCHOBHBIC OTEPAIMN MBICTUTEIIBHON JIEATETLHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIlio, KIacCH(pHUKAIHIO,
BBISIBJICHUE TPUYMHHO-CJIEICTBEHHBIX CBS3€H — I U3Y4YEHHUS CBOWCTB
BEIIECTB M XHWMHYECKHX pEaKIMi, EeCTECCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUSI — HaAOIIOJIEHUE, W3MEpPEHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

ClIeOBaTh  NpaBWJIaM  TMOJB30BAaHUA  XUMHYECKOM  MOCylod |
7a00paTOpHBIM  O0OPYJIOBaHMEM, a TakKXKe IMpaBWIaM OOpalleHUsl C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO W COOUPAHHIO
ra3oo0pa3HbIX BeEIIECTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHOM MAacCOBOM JIOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh W TPOBOJAUTh  XUMHUYECKHE  OKCIEPUMEHTHI  I10
pPacmo3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, heHondTaenH, METUIIOPAHXK U JIPYTHE).

K xoH1y oOydenus B 9 kj1acce npeIMeTHbIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YUarOIIUXCSI YMEHHIA:

pPaCKpbIBaThb CMBICI OCHOBHBIX XWUMHYECKUX NOHATHUN: XWMHUYECKHUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJIEHUS, XUMUYECKasl peaKkusl, XUMUYECKas CBA3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJb, MOJSIPHBI  00BEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJIMTHYECKAsT IUCCOLMALUS, PEAaKIUd HOHHOTO
oOMeHa, Karaiu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble U



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKWCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
ajutotponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJIJIMYECKasi), KpUCTANIMYECKas pemerka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM PpEAKLUHH, IMPEACIbHO JOMYyCTUMAs
koHueHtpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XUMHMYECKHX TMOHSITHA U
MPUMEHATH ITU MOHITUA PU OMUCAHUU BEIIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOpPMyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLINIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCOMHEHUAX PAa3JIMYHOrO COCTaBa, MPHUHAIJIEKHOCTh BEHIECTB K
OTpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o (opMmyiaM, BHUA XHUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAsA, MeETaJUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep Cpelabl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COEAUHEHUU, TUI KPUCTAIIIMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHME: OINKChIBATH W XAPAKTEPU30BATH
tabnuuynyto popmy Ilepuoamdeckoil CUCTEMBbl XHUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg moArpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», maibie u OoJbIIME MEPUOAbl, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabmuie, ¢
YUCIIOBBIMM ~ XapPaKTEPUCTHKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsja  sApa, oO0Imee 4YuCIo DSIEKTPOHOB U
pacmpeneieHue WX 1O DJIEKTPOHHBIM CIOsIM), OOBACHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHUHW CBOMCTB JIEMEHTOB U UX COCIWHEHUN B
npejiesiax MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYHN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMMHUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKUCIEHUs
XUMHYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckrue XUMHYECKHUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKAAs OIMNKHCAHUE
MPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHUM COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIIUii;

COCTaBJSATb YPABHEHUS BJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOIINUX CYyIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKIUH
MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OajaHca STUX PEaKiuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUS XUMUYECKHUX TMPEBpPAlICHUN B Pa3IUUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W  MOJISIPHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMeHTa 10 dopmyIie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIIHH;

coON0aTe  MpaBWja  MOJb30BaHHUS  XMUMHYECKOM  HOCyIo M
nabopaToOpHBIM  O0OpY/JOBaHHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU [0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYECHHUIO M COOUPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH, TOJATBEPKAAIONINE  KAa4yeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OPOMHUI-,
noaua-, kapObonat-, ¢ocdar-, cuiumkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPTAHMUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3
W CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEeMaTU3AIMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WM3Y4YEHHUS CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOJNI0ZICHUE, M3MEpPEHHe, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHbI U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
HaumenoBanue Konu4yecTBo yacos
Ne K DJIeKTPOHHbIe (HH(POBHIE)
a31€/10B U TEM OHTPOJIbHbIE Peanunzanus BOCIHTATEIHHOT
n/n P Bcero P camsan o¢ CIBHOTO | oGpasoBaTenbHbIE pecypehl
NporpaMmbl padoThI KOMIIOHEHTa ypoka (BHAbI H

(opmbl nesiTebHOCTH)

Paszgea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS

1.1

Xumus — BaKHas
0071aCTh €CTECTBO3HAHUS
Y MIPAKTUYECKOU
eITEIbHOCTH YeJIOBEKa

Pasnuuate  npexMersl  M3ydeHUs

€CTEeCTBEHHBIX Hayk. HaOmogats
CBOMCTBA BELIECTB M UX U3MECHCHHS B
X0/1€ XUMUYECKUX PEAKIIUNA. YUUTHCS
MIPOBOJIUTH XUMUYECKUI
skcnepumenT. CoOmrofaTh mpaBmiia
TEXHUKHM  0€30HacHOCTH.  YMeETb
OKa3pIBaTh IIEPBYI0 IIOMOIIb IIpU
OTPAaBICHUAX, OXKOTaX M TpaBMax,
CBSI3aHHBIX C  pEAaKTUBAMH H
1a00paTOpHEIMOOOPYTOBAHUEM.

3HaKOMHUTBCSI C  J1a0OPaTOPHBIM
obopynoBanueM. M3yuath crpoeHHe
IUTaMEHM, BBIIBUIAs THIOTE3bl U
mpoBepsisi HMX OKCHEPUMEHTAIBHO.
YMeTh pa3nenarts CMECH METONaMH
OTCTavBaHMs,  (QWIBTPOBAHUS H
BBIIIAPUBAHUS. Onpenensits

MNPU3HAKU XUMHUYCCKUX peaKHI/Iﬁ

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

1.2

BemecTBa n xumMnudeckue
pe€aKnun

15 1

PaznmmaaTs TIOHATHA «aToOM»,

«MOJICKYJIa», «XUMHYECKUU
OJIEMEHT», «HOH», «IJIEMCHTApPHBIC
qaCTHUIIbD). Paznauuate TIOHATHA

«BCIICCTBA MOJICKYJIAPHOTI'O

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢




CTpOCHUA» W «BEOIECTBA HEMO-

JCKYJISPHOTO CTPOCHHS.
Ompenensts IMOHSTHE
«KpHUCTaITHYECKAs pemeTKay.

Omnpenenars BaJeHTHOCTh aTOMOB B
on- HapHBIX COCTMHEHHMSIX.
Omnpenenars COCTaB  MPOCTEHIINX
COCJIMHEHHH MO WX XHMHYECKUM
¢dbopmynam. Uzobpaxatb
npocTeiine XUMUIECKUE PEaKIIuu C
MIOMOIIIBI0 XUMHYECKUX ypPaBHEHHUH.
CocraBmare  QopMynsl  OWHApHBIX
COECIUHECHUN o MU3BECTHOU
BaJCHTHOCTH 3JIEMEHTOB.
MojenupoBaTh CTPOCHHUE MOJEKYI

METaHa, aMMUaKa, BOJOpOJA,
XJIOPOBOAOPOJIA. PaccuutsiBaTh
OTHOCUTEIBHYIO MOJIEKYJIIPHY IO

Maccy BellecTBa MO ero (opmye.
PaccuuTeiBaTh MAaccoBYO JOJIO XH-
MHYECKOIO dJIEMEHTA B COCAVHECHUM.
PaccuuTeiBaTh  MOJIApHYIO  Maccy
BEIIECTBA. VYcTanaBnuBaTh
npocreimune (GopMysbl BELIECTB IO
MacCOBBIM JIOIIAM JJIEMEHTOB.
Brruucnsars o XUMUYECKUM
YpaBHCHUAM MacCCy HJIU KOJIMYCCTBO
BEIIECTBA 10 HM3BECTHOM Macce WU
KOJIMYCCTBY OAHOI'0 M3 BCTYyMNAIOIIUX
B pEaKUUI0 WIH MOJy4YaroNIuXcs
BEILECTB.

Hroro no pazgeny
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Pa3zgea 2. BaxxHelnue npeacTraBuTe/ M HEOPraHM4eCKNX BellecTB

Boznyx. Kucnopon.

2.1
[TousiTe 06 oxcumax

HccenenoBare CBOWCTBA M3y4aeMbIX
BemiectB. HaOmronate dusmueckue n
XUMHYECKUE MpeBpaIICHUs
M3y4aeMbIX BeIecTB. Pacmo3HaBaTh
OTIBITHBIM MyTeM KHCIIOPO/I.
OnuceiBaTh XMMHUYECKUE PEaKIIUH,
Ha0II0JTaeMble B xoze
JIEMOHCTPAIUOHHOTO u
1a00paTOPHOTO JKCIIEPUMEHTA.
Jenath BBIBOABI U3 PE3yJIbTATOB
MPOBEACHHBIX XMMHYECKUX OIIBITOB.
YyacTBoBaTh B COBMECTHOM
OOCYXKJICHUH PE3YJIbTATOB OIIBITOB.
Oxa3pIBaTh TEpBYIO MOMOIIb IPH
OTPaBJICHUSAX, OXKOTaX W TpaBMax,
CBA3aHHBIX C  pEaKTHBaMH |
71a00paTOpHBIM 000pyIOBaHHEM.
CocraBnaTe (OpMyTIBI OKCHAOB IO
W3BECTHOW BAJIEHTHOCTH DIIEMEHTOB.
3anuchiBaTh MPOCTEUIIINE YPAaBHEHUSI
XUMHUYECKUX peakiuil. [Tonbp3oBarbes
nH(pOopMaIUe u3 JPYTUX
HCTOYHHUKOB JUTST MOATOTOBKH
KpaTKuX  cooOmeHuit. ['0TOBUTH
MIPE3CHTAIUH 110 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

2.2 Bonopoa.Ilonsitue o 8
KHCIIOTaX M COJISIX

HccnenoBare cBOWCTBA M3y4aeMbIX
BemecTB. HabmomaTs pusudeckue u
XUMHYECKUE MIpeBpaIICHUS
n3y4aeMbix BemecTB. OmNUCHIBATh
XUMHYECKUE peaxiuu,
HabJI01aeMple B X0J1e

bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢




JEMOHCTPAalMOHHOTO u
71a00paToOpHOTO 3KCIIEPUMEHTA.
PacriosHaBaTh  ONBITHBIM  TYTEM
Bomopon.  CoOmomate  mpaBmiia
TeXHHUKH Oe3omac- Hocth. Jlemathb
BBIBOJIBI n3 pe3yIbTaToOB
MIPOBEACHHBIX XMMHYECKUX OIIBITOB.
YyacTBOBaThH B COBMECTHOM
OOCYXIICHUH PE3YJIbTaTOB OIIBITOB.
3anuceIBaTh MPOCTEUIINE yPaBHEHHUS
XUMHUYeCKHX peakiuil. [lonb3oBaTecs
nHpopManuen u3 JIPYTUX
HCTOYHHUKOB JUTS MOATOTOBKH
KpaTkux  cooOmeHuil.  ['0TOBUTH
MIPE3EHTALINH TI0 TEME

23

Bopna. PactBopsl.
[ToussTre 00 OCHOBAHUAX

HccenenoBare cBOWCTBA M3y4aeMbIX
BemiecTB. HaOmronate dusuueckue u
XUMUYECKIE MpeBpaIICHUs
n3y4yaeMbix BeiecTB. OIHUCHIBATH

XUMHYECKUE peakium,
HaOJII01aeMbIe B XoJe
JIEMOHCTPAIUOHHOTO u
1a00paTOPHOTrO 3KCIIEPUMEHTA.

Jenate BBIBOABI W3 PE3YyIHTATOB
MPOBEACHHBIX XUMUYECKUX OIIBITOB.
YdacTBOBaTh B COBMECTHOM
OOCYXKICHUH pE3yJIbTATOB OIIBITOB.
3anuceIBaTh MPOCTEUIITNE YPaBHEHUS
XUMUYECKUX peakuuil. Brerancusate
MAacCOBYIO  JIOJII0  PacTBOPEHHOTO
BEIIeCTBA B pPacTBOpE,  Maccy
pacTBOPCHHOT'O BEILECTBA M BOJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




IUIi  TIPUTOTOBJIEHHS  pacTBOpa
OMpEETICHHON KOHLIEHTPALNH.

UccnenoBath cBoiicTBa M3y4yaeMbIX
BemlecTB. HaOmonate Qusnyeckne u
XUMHYECKUE HpEeBpaICHUS
HU3y4aCMbIX BCIICCTB. OnuceIBaTh
XMMHYECKHE PEaKINH, HaOIroIacMble
B XOIe JEMOHCTPALlMOHHOIO H

J1a00paTOPHOTO JKCIIEpUMEHTA.
Cobmroathb npaBuIa TEXHUKHU
6esomacHocTd. JlemaTh BBIBOOBI M3
pe3yabTaTOB MPOBEIEHHBIX
OcHoBHBIE KITACCHI XMMHYECKHX OIBITOB. YUaCTBOBATH B | oo oo o LIOK
24 HeOPFaHHquKHX i 1 COBMECTHOM o0cyieHmH https://m.edsoo.ru/7f41837¢c
COEIMHEHU I pe3yabTaTOB OTIBITOB.
Knaccudummponath HU3yJaeMbie

BEIIeCTBa IO COCTaBy W CBOWCTBaM.
CocraBnaTe  (QOpPMYyIBI  OKCHIOB,
KHCIIOT, OCHOBAHMI, CoJIeii.
XapakTepu3oBaTh COCTaB M CBOWCTBA
BEIIECTB OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX COCTMHEHHIA.
3anuchIBaTh MPOCTEHIINE YpaBHEHHS
XUMHUYECKUX PEeaKIui

Wtoro no pazgeny 30

Paznen 3. Ilepuoamueckmii 3akoH u Ilepuoamyeckass cucrema xummuuyeckux 3jemeHToB JI. M. MengeseeBa. CTpoeHne aToMoB.
Xumnueckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKINH

3.1 [lepunonnuecknii 3aK0H U 7 Knaccupunmposars usydyennsie |  bubmmorexka [JOK
[Tepunonnueckast cucrema XHUMHYECKHE  JJICMCHTBI M MX | https://m.edsoo.ru/7f41837¢
coenuHeHns. CpaBHUBAThL CBOMCTBA

XHUMHNUYCCKHX 3JICMCHTOB




. . Menneneena.
CtpoeHue aToma

BEILECTB, IPUHAMJICKAIINX K Pa3HbIM
KJlaccaM; XUMHYECKHE DJIEMEHTHI
pa3sHBIX  TPYII. Y CTaHaBIMBATh
BHYTPU- U MEXIPEIMETHBIE CBS3H.
DopmMyIHpPOBaAThH MEPUOJNYECKHI
3akoH  J[. WM. MengeneeBa u
packpbIBaTh €ro cMblcia. ONUCHIBAThH
W XapaKTepu30BaTb  CTPYKTYpPY
tabmunpl «llepuomuueckas cucrema
XUMu4Yeckux anementor . .
MenneneeBay (KOpoTkas Qopma).
Paznuuate mepuonsl, rpynmsl, A- u
brpymmer.  Onpenenats  TOHATHS
«XUMHUYECKUN JIEMEHTY,
IOPSAIAKOBBI  HOMEpP», «MacCOBOE
YUCIO», «U30TOI», «OTHOCHUTEIbHAS
aTOMHas  Macca», <«JIEKTpOHHas
000109Ka», «IIEKTPOHHBIA CIIOI».
OObsicHAT,  (PUBHYECKUH  CMBICH
MIOPSIKOBOTO HOMEpa XHMHYECKOTO
JJeMEeHTa, HOMEPOB TIpyHmnbl U
neprona, K  KOTOPBIM  DJIEMEHT
NPUHAMJICKUT B  MEPUOAUYECKOU
cucreme . W. MeHneneesa;
3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB DJEMEHTOB B IMIpeaenax
MajJbIX TEPHOAOB W  A-TpyIIL
OmpenensaTe  4YUCIO  MIPOTOHOB,
HEHTPOHOB, D3JEKTPOHOB y aTOMOB
XUMHUYECKUX DJIEMEHTOB, UCIOJb3YS
MEePUOJNUECKYIO TaOIuILy

3.2

XUMHYECKasd CBA3b.

KOHKPCTI/BI/IpOBaTL TIOHATHA

bu6nmnoreka [JOK




OKHCIINUTENRHO-
BOCCTAaHOBHUTEJILHBIE
peaKIuu

«XUMHYECKas CBSI3bY,
CKpUCTAJIIIMYECKas pemeTKay.
Onpenensars MOHATHS «KOBaJIEHTHAS
HETIONAPHAsL CBSA3b», «KOBAJICHTHAS
MOJISIpHAs CBSI3b», «HMOHHAs CBA3bY,
«CTETEeHb OKHCIICHUS.
MonenupoBaTb CTPOEHHE BELIECTB C
KpUC- TaJUIMYECKHUMH  PEIICTKaMu
pazHoro Tumna. Omnpenenars THI
XUMHYECKOM CBA3M B COETUHEHHAX
Ha OCHOBAaHUH XUMUYECKOH
¢dopmynbel.  OmpenensTe  CTENEHb
OKHCJICHUS 3JIEMEHTOB B
coenuHeHHsAX. CocTaBIATE POPMYIIBI
BEIIECTB 10 M3BECTHBIM CTEIEHIM
OKHCJICHUS 3JIEMEHTOB.
YcraHaBIuBaTh BHYTpHU- u
MEXIIPEMETHBIC CB

https://m.edsoo.ru/7f41837¢

HTtoro no pazuen 15 Brbmoreka LOK
pasieily https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmorexa TOK
p p https://m.edsoo.ru/7f41837¢
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TemaTuyeckoe nanaHuUWposaHue nNo «JlecHbIM Knaccam»




HaumeHoBaHMe pa3aesia u TeMbI KoaunuyecTBo | Peanm3anus BOCIUTATEJIHLHOI0 KOMIIOHEHTA
NMpOorpaMmabl 4acoB (BuabI 1 GOPM IeATeILHOCTH)
Pasznen 1:IlepBoHayaibHe XUMHYECKHUE
MOHATHSISA.
1.1 | Xumus — BaxHas 00J1acTh 3 Y4urbcsi NPOBOAUTH XUMHMYECKUI IKCIIEPUMEHT.
€CTEeCTBO3HAHUSA U MPAKTHYECKOM ColuroaaTh npaBmJia TEXHMKHU 0€30I1aCHOCTH.
AeSITeJIbHOCTH YeJI0BeKa 3HAKOMMTHCSA € JJA00PATOPHBIM 000PY/I0BAHHEM.
BeiaBurars runore3nl 4 NPOBePATH
HUX IKCIMEPUMEHTAJBHO. YMETh pa3aeasiTb CMeCH
METOJAAMHU OTCTAMBAHMSA, PUIBLTPOBAHUS U
BbINIAPUBAHUSA.

Paznen 2: BaxkHeiine npeacTaBuTeIu

HEOPraHM4YeCcKUX BellecTB.

2.2 BOIIOPOII- IToHATHE 0 KHCJI0TAX U 2 HccnenoBare cBolicTBa mu3ydyaembix BemecTB. HaOawonars

COJISIX (I)nanecxue )4 | XMMHUYECCKHUE npeBpamcHust H3yda€MbIX
’ BelIeCTB. OnucbIBaTh XUMHYECKHE PeaKIuu, Haﬁ.]]lOI[aeMbIe B
Xo/ie JeMOHCTPALMOHHOTO H J1a00pAaTOPHOI0 JKCIepPHMEHTA.
Co0aonaTh mnpaBuja TeXHUKHU Oe3omac- HocTtu. [lenaTh
BbIBOAbI U3 pE3yjJbTaTOB HpOBEZ[éHHLIX XUMHUYECKHUX OINBITOB.
YuyacrBOBaThH B COBMECTHOM oﬁcy)wlemm PeE3yabTaToB
ONBITOB. 3amUCBLIBAThH npOCTeﬁume YPaBHCHUsI XUMHYECCKHUX
peakuuii.  Iloab3oBarbess  uMHpOpMamued M3 APYIHX
HCTOYHUKOB IJISl MOATOTOBKHA KPAaTKHUX cooﬁme}mﬁ. T'oToBHTDH
npe3eHTanuu 1mo Teme
23 Bo;[a. PaCTBopLI. TlousiTue 00 3 HccaenoBath cBolicTBa u3ydyaembIx BemlecTB. Habmamonarth

OCHOBaHMUAX.

(l)mnqecmae H XUMHYECKHE TIIpeBpalliCcHUs HU3Yy4YaeMbIX
BeIIECCTB. OnucbIBaTh XUMHYECKHE Pe€aKkuuu, Haﬁ.]'llO}IaeMbIe B

X0/J€e 1eMOHCTPALMOHHOTO W JafOpPAaTOPHOI0 JKCIEPHMEHTA.




JdeaaTs BBIBOABI U3 Pe3yJbTATOB MPOBEIEHHBIX XMMHYECKHX
ONBITOB. YYacTBOBAaTb B  COBMECTHOM  OOCY:KIe€HHMH
pe3yJIbTAaTOB ONBITOB. 3aNMCHIBATH NMPOCTeHIlNe YpaBHEHUs!
XHMHMYECKHX peaknuil. BbpIYHCAATH MacCOBYIO  JI0JII0
PACTBOPEHHOT0 BelIeCTBAa B PACTBOpPE, MacCy PACTBOPEHHOTO

omnpeaeeHHONH KOHIIEHTPAINH.

BeLIeCTBA H BOAbI IJIsL NMPUTOTOBJICHUSA pacTrBopa

HUroro: 8 uacos.

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U (uudposbie)
KonTtpoabnbie | Peanuzamus BOCIIMTATEJIbHOTO
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI KOMIIOHEHTa ypoka (BHAbI U (popMbI
pecypcsbl
JAesiTeJIbHOCTH)
Pa3nes 1. BemecTBo 1 XMMHYeCKHeE PeaKIIUH
[ToBTOpeHue u yriayonenue Knaccudumnmponats XUMHUYECKHe
1.1 3HAHWUI OCHOBHEIX Pa3/eiOB 5 1 €aKINU ITpuBonuTh IPUMEDPLI bubmmorexa LOK
' p P . p PHMEp https://m.edsoo.ru/7f41a636
Kypca 8 kiacca peakuuil Kaxxaoro tuna. Pacno3naBartb
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 OKHCIHTCIIEHO-BOCCTAHOBHTCIILHBIC Bubanoreka IIOK
' XUMHYECKHX PeaKuid pcaknuu 10 YPaBHCHHUAM PCAKIMHU. | https://m.edsoo.ru/7f41a636
MpenesTh MO YpPaBHEHUIO peakKluu
1.3 DIIEKTPOTUTHYECKAS 8 1 Onpen yp peakdl bubnuorexa [JOK

auccoruans. XuMUu4ecKue
peaKuuu B pacTBOpax

OKHCJIMTECIJIb, BOCCTAHOBUTCIIb, ITPOLICCC
OKHMCJICHUA, BOCCTAaHOBJICHHA.
Ha6J’IIO,Z[aTB N ONHMCBIBATH XMMHUYCCKUC

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




peakuuy C IOMOIIBI0 €CTECTBEHHOIO
sA3bIKa U sA3bIKa xumuu. Mccaenosartsb
YCIIOBMsI, BIMAIOIIME HAa CKOPOCTH
XUMHUecKol peakuuu. OnuceiBaTh
YCIIOBMsI, BIMAIOIIME HAa CKOPOCTbH
XUMU4ecKon peakuuu. I[IpoBoauts
IpynmnoBble HaOJMIOJEHHsT BO BpeMs

MIPOBEJICHUS] J1a0OPAaTOPHBIX OIIBITOB.

Hroro no pazneny 17
Pa3nes 2. HemeTannbl M X cOeIMHEHHS
2.1 OO01as xapakTepucTHKa 4 Xapakrepu3oBaTh rajorenbl Ha | bubmuorexa [IOK

XUMHAYECKUX dieMeHTOB VIIA-
rpynnsl. ['anorenst

OCHOBE  HMX  TOJIOXKEHUS B
NepUOANYECKOH  cuUcTeMe |
0COOEHHOCTEH  CTpOEHUS  MX

aTOMOB. OOBICHATD
3aKOHOMEPHOCTH U3MEHEHUSI
CBOWCTB TaJIoOTeHOB c

YBCIIMUCHUCM aTOMHOI'O HOMCpaA.
OnuceiBaTh CBOMCTBA BCIIIECTB B
XOJIe Jie- MOHCTPAIMOHHOTO |
1ab0paTOpPHOTO  IKCIIEPUMEHTA.
CobmonaTth TEXHUKY

0€30I1aCHOCTH. Pacniosznasatse

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




ONBITHBIM  IYTEM COJISTHYIO
KUCJIOTY W €€ COJIM, a TaKxXe

OpOMHUIBI U WOJIUIBL.
Hcnonp3oBath  mpuoOpeTEHHBIE
3HAHUA u yMEHUS B

MPAKTUYECKON JICATEIBPHOCTH U
[IOBCEJHEBHOM KM3HU C IEIBIO
0e301macHoro oOparieHus c
BEIIECTBAMH M MaTepuajamMu u
9KOJIOTHYCCKHU IPaMOTHOTO
MOBEJACHUA B  OKpYy)Karolen
cpene. BwuucniaTe  MaccoByrO
JIOJIF0 PACTBOPCHHOT'O BEILIECTBA B

pactBope
2.2 OO01as xapakTepucTHKa XapakTepus3oBaTh anemeHTsl | bubmuoreka [JOK
XUMUUECKUX 271eMeHTOB VIA- IVA-rpymnmsl (moarpynmsl |  https://m.edsoo.ru/7f41a636

rpynnsl. Cepa u e€ coequHEeHus

KHUCJIOpO/a) Ha  OCHOBE  HX
MOJIOKEHU B  MEPUOAMYECKON
CHUCTEME " ocobeHHoCTeH
cTpoeHusi ux atoMoB. OOBICHATH
3aKOHOMEPHOCTHU U3MEHEHHUS
CBOMCTB 351eMeHTOB [V A-rpynms.
XapakTepu3oBaTh  AJUIOTPOIHUIO
KHCJIOpOJla U CEphbl KaK OJHY W3
NPUYMH MHOTOOOpAa3us BEIIECTB.
OnwuceiBaTh CBOWCTBA BEIIECTB B
X0Jle Je- MOHCTPAalMOHHOTO U
7a00paTOPHOTO  AKCIIEPUMEHTA.
CobmonaTth TEXHUKY
0€30MaCHOCTH. Oxka3bIBaTh




MIEPBYIO MTOMOIIIb npu
OTpPAaBIICHHSX, O’)KOTaX M TpaBMax,
CBSI3aHHBIX C pEaKTUBaMU U
Ja00paTOPHBIM  000PYIOBAHUEM.
OnpenensTh  NPHUHAIIEKHOCTD
BEIIECTB K  ONPEICICHHOMY

KJ1acCy COCIMHEHUM.
ConocraBisaTh CBOICTBa
pa3baBieHHON u
KOHLICHTPUPOBAHHOU CepHOU

KHUCIIOTEL. 3aliChIBaTh YpaBHCHUA
peaKuHﬁ B JJICKTPOHHO- HOHHOM
BUIC. Pacmo3naBate ONBITHBIM

IIyTEM pacTBOpLI KHCJIOT,
CYIb(HIBI, CYIBb(UTHI,
Cynb(haThl. Hcnonb3oBatk
nproOpeTeHHbIE 3HAHUSA u
YMEHUSA B MIPaKTUYECKON

JCATCIIBHOCTHU HHOBCC[IHGBHOﬁ
KU3HH C 1eJbl0  0e30macHOro
oOpamieHusi ¢ BeHIECTBAMHU U
mMarepuajiaMu M OKOJOTMYCCKH
rpaMOTHOI'O IIOBCACHUA B
OKpy>Karolen cpeae. Boruucaars
0 XUMHYECKHM YypaBHEHUSIM
Maccy, O0BEM H KOJHUYECTBO
BELIECTBA OJHOTO U3 MPOAYKTOB
peakuuu 1O Macce HUCXOAHOIO
BEIIECTBA, 00BEMY WIH
KOJIMYECTBY BEIIECTBA,




coJiepKaIiero OTIpEeICTICHHY O
JOJIIO MpUMecCeH. I'oToBUTE
KOMITBIOTEpPHBIC TPE3eHTAlUU TI0
TeMe

2.3

OO01as xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB V A-
rpymbl. A30T, pocdop 1 ux
COEJIMHEHUS

XapakTepru3oBaTh 3JIEMEHThI VA-
rpynnbsl  (MMOATPYIIBEI  a30Ta) Ha
OCHOBE WX  TIOJIOXKCHUS B
MEePUOTNYECKOMN cUCTEME U
OCOOEHHOCTEH  CTPOCHHMSI WX
aTOMOB. OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUs
CBOWCTB AJIEMEHTOB VArpymibl.
XapakTepu3oBaTh  aIOTPOIHUIO
dochopa kak OgHY M3 TPUYUH
MHOT000pa3us Be- IIECTB.
OnuceiBaTh CBOMCTBA BEIIECTB B
X0Jle  JE€MOHCTPAIlMOHHOTO U
1ab0paTOpPHOTO IKCIIEPUMEHTOB.

CoOmronath TEXHUKY
0€301acHOCTH. Oxa3bIBaTh
HIEPBYIO MIOMOIITb npu

OTpAaBJICHUAX, OXKOr'aX U TpaBMax,
CBA3aHHBIX C pCaKkTUuBaMun n
nabopaToOpHBIM  000pYTOBaHKEM.
YcranaBauBaTh MPUHAAJICIKHOCTD
BEUIECTB K  OINpEACICHHOMY

KJ1accy COEMHEHHIA.
CorocTaBiasaTh CBOMCTBa
paz0aBiieHHON u

KOHLICHTPUPOBAHHOU a30THOMN

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636




KACIOTH. COCTaBIATh ypaBHEHUS
CTYNEHYaTOH JUCCOIMAlliU Ha
npuMepe MOJIEKYJbl  pochopHOit
KHCJIOTHI. 3alUCHhIBATh YPaBHCHUS
peakiuii B 3JEKTPOHHO- MOHHOM
Buze. Pacro3HaBaTh OIBITHBIM

MyTEM aMMHUaKx, PacTBOPEI
KUCTIOT, HHUTpaT- U ¢docdar-
HOHBI, UOH aMMOHHMSL.
Hcnonb3oBaTe  NMPHOOPETEHHBIE
3HAHUSA u YMEHUS B

IIPAKTUYECKON JIEATENBHOCTH U
IIOBCEIHEBHOW JKHU3HU C LEJBIO
O6e3omacHoro  obOpamieHust ¢
BEUIECTBAMM U MaTepualaMu u
9KOJIOTMYECKU IPaMOTHOIO
MOBEJECHUSI B  OKpYyXKarolen
cpene. BpumcnaTe  MaccoByro
JIOJIF0 PACTBOPEHHOT'O BEILIECTBA B
pacTBope. [Tonb3oBaTbCs
uH(popmanuen n3 JIPYTUX
UCTOYHUKOB JJIi  IOJATOTOBKHU
KpaTKuX cooOmennii. ['0TOBUTH
KOMIIBIOTEpPHBIE TPE3EHTALUU IO

TeMe
2.4 OO0m1as xapakTepucTuka XapakTepru3oBaTh anemenTsl | bubnmoreka [IOK
XHMHYECKHUX dJIeMeHTOB [V A- IVA-rpynmbt (moxrpymmbl | https:/m.edsoo.ru/7f41a636

IpyHIbl. YTIIepoa U KpEMHUN U
UX COECIMHEHNUS

yriiepoja) Ha  OCHOBE  HX
ITOJIOKCHUS B HCpHO}IH‘IGCKOﬁ
CHUCTEME u 0CcO0eHHOCTEH




CTpoeHHsI X aToMOB. OOBICHSTH
3aKOHOMEPHOCTH M3MEHEHUs
CBOMCTB 31eMeHTOB [V A-rpynmsl.
XapakTepu3oBaTh  aUIOTPOIUIO
yriaepoAa Kak OJHY W3 MPUYUH
MHOT000pa3us BE- IECTB.
OnuceiBaTh CBOMCTBA BEIIECTB B
XO0Jle Je- MOHCTPAIMOHHOTO U
1abopaToOpHOTO  DKCIIEPUMEHTA.
CoOmronath TEXHUKY
0€30MMacHOCTH. ComnocraBnsaTh
CBOMCTBA OKCHJOB yriepoja u
KPEMHUS, OOBSACHATD IPUYHUHY UX
pasjindus. YcTanaBiuBaTh 10
XUMUYECKON dbopmyiie
[IPUHAUIC)KHOCTh  BEILIECTB K
OTNpeIeICHHOMY KJ1accy
COEMHEHUI. Jloxa3piBaTh
KHMCJIOTHBIM ~ XapakTep BBICIINAX
OKCHJIOB yTJepoaa W KpPEMHHUSI.
3anuchiBaTh ypaBHEHHUS peakluid
B SJICKTPOHHOUMOHHOM BUJIC.
Ocy1iecTBIAThH

B3aMMOITPEBPAICHUS KapOOHATOB
u THAPOKAPOOHATOB.
Pacno3HaBaTh ONBITHBIM MYTEM
YIIEKUCIbI ra3, KapOoHaT- U
clwiMKat-uoHsl.  Mcmnonb3oBaTh
pUOOpPETECHHBIE 3HAHUSA u
YMEHUS B MPAKTHYECKON




JIEITENHbHOCTH M IIOBCEIHEBHOM
JKU3HH C IIeIbl0  0€e30IacHOro
oOpameHusi ¢ BEHIECTBAMH |
MaTepuajaMd M IKOJOTHYECKU
IPaMOTHOTO ITOBEICHUS B
OKpY’KaroIlen cpee

Hroro no paznemy 25
Pa3zgen 3. MeTaJIbI M BX COeIUHEHUS
3.1 O6mue cBoiicTBa METaNIOB 4 XapakTtepuzoBath MeTamiel Ha | bubmmoreka [JOK

OCHOBE HX  IIOJOXKEHHSI B
MePUOTNYECKOMN CHUCTEME
OCOOEHHOCTEH  CTPOCHHSI WX

aTOMOB. OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUs
CBOMCTB METaJUIOB IO MEpUOAY U
B Arpymnmax. UccnenoBath
CBOMCTBa M3y4aeMbIX BEIECTB.
OOBACHATD 3aBHCHUMOCTh

(U3NYECKUX CBOWCTB METAJLJIOB
OT BHJA XUMHUYECKOH CBS3H
MEeXIy uxXx atoMamu. HabGmonats
u OIIUCELIBATH XUMHYECKUE
peakiuu c ITOMOILBI0
€CTECTBEHHOI'O0 S3bIKAa M sA3bIKA
XHAMHH. Hab6mronars
JNEMOHCTPUPYEMbIE ¥ CaMo-
CTOSITEJILHO MIPOBOUMBIC OIIBITHI.
OnwuchIBaTh CBOWCTBA M3Y4aeMbIX
BEIIECTB HAa OCHOBE HAOIIIOIECHUI

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




3a ux NPeBpaICHUSIMH.
Jloxa3wiBaTh aM(dOTepHBIHA
XapakTep OKCHJIOB u
THIPOKCUIOB  QIIOMUHHS |
xene3a. CpaBHUBaTh OTHOIICHHE
U3y4aeMbIX METAJUIOB U OKCHUIIOB
METAJUIOB K BOJIC.

39 Baxxneiinme MeTauibl ¥ UX
' COEIMHEHUS

16

CpaBHuBaTh OTHOIIIEHUE
THAPOKCHJIOB HaTpus n
ATFOMUHHUS K PACTBOPAM KHUCIIOT U
IIEJI0YEH. Pacno3naBath

OMBITHBIM  TyTEM  THAPOK-CH/I-
noHbl, WOHBI Fe2+ u Fe3+
Cobmonath TEXHHUKY
0€30ITacHOCTH, MIPaBUIIBHO
oOpamaTteCsi €  XHUMHYECKOH
oCcy 101 u n1abopaTopHBIM
000pyIOBaHUEM. 3anuceIBaTh
ypaBHEHUS peakuuit B
3JIEKTPOHHO-UOHHOM BHJIC.
O06o00mmaTy 3HAaHMS W JeNaTh
BBIBOJBI O  3aKOHOMEPHOCTSIX
W3MEHCHHII CBOMCTB METAaJIJIOB B
nepuoaax i rpyImmnax.
IIporao3zuposath CBOMCTBA
HEM3YUYEHHBIX JJIEMEHTOB U HX
COCIMHCHHI Ha OCHOBE 3HAHHMI O
MEPUOIMYECKOM 3aKOHE.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazgeny

20




Pa3znea 4. Xumus U oKpyKammas cpeia

BemecrBa u MaTCpHaibl B
KHN3HHU 4YCJIOBCKA

4.1

Hcnonp3oBath  npHOOpETECHHBIE
3HAHUSA U yMEHUS B
MIPAKTUYECKON JIeATENbHOCTH U
ITOBCETHEBHOM JKM3HU C LEJBIO
Oe3omacHoro  oOpaimeHuss ¢
BEUIECTBAMH U MaTepualaMu u
9KOJIOTUYECKH IrPaMOTHOTO
MOBEICHUS B OKpYXaroliei
cpene. Breruncnare o
XUMUYECKUM YpPAaBHEHHUSIM Maccy,
00BEM WIJIM KOJIMYECTBO BEIIECTBA
OJIHOTO M3 NPOAYKTOB pEAKINHU
[0 MAacce HMCXOJHOIO BEUIECTBA,
00BEMY W KOJIMYECTBY
BEIIECTBA, COJIEpIKalIero
ONPENEICHHYIO IO IpHUMECEil.
[Tons3oBatbess MHpOpMaruei u3
JIpYyTrux MCTOYHUKOB TUISL
IIOITOTOBKH KpaTKUX
COOOIICHUH.

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

Hroro no pazgeny

PesepBHOE Bpems

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME
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IHOYPOYHOE IINIAHUPOBAHHUE

8 KIIACC
Ne i/ Tema ypoka
1 [Ipenmer xumuu. Ponp XxuMun B )KU3HU Y€JIOBEKA. Tella U BEMIECTBA
2 [lonsiTue 0 MeTOaX MO3HAHUS B XUMUU
3 [IpakTrueckas padota Ne 1 «IIpaBumia paboThl B 1abopaTopuu U IPUEMBI 00paIlieHUs ¢ Ja00paTOPHBIM 000PYI0BAHUEM)
4 UucTtsie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei
5 [TpakTuueckas padota Ne 2 «Pa3nenenue cmeceil (Ha mpruMepe OYUCTKU TTOBAPEHHOW COJIN )»
6 ATOMBI U MOJIEKYJIbI
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB
8 [IpocThie 1 ClOXKHBIE BEIIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
10 3aKOH MMOCTOSIHCTBA COCTaBa BelIeCTB. XuUMuyeckas popMyia. BaJeHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB
11 OtHocurenbHas arToMHast Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs Macca
12 MaccoBast 70JIsI XUMHYECKOTI'0 DJIEMEHTA B COCIUHECHUN
13 KonuuectBo BemectBa. Monb. MossipHas macca
14 Pu3znyecKre 1 XUMUYECKHE SIBJICHUSA. XMUMUYECKAs peaKkius
15 [Ipu3Haku u ycioBus NPOTEKaHUA XUMUYECKUX PEaKIUi
16 3aKOH COXpPaHEHMsI MACChI BEIIECTB. XUMUYECKUE YPABHEHUS
17 Brluncienus Koam4ecTBa, MacChl BEIIECTBA 10 YPABHEHUAM XUMUYECKUX PEAKLUN
18 Knaccudukanus XuMHUeCKUX peakiuii (COeTuHEHMs, pa3I0KeHUs, 3aMEIIeHUs, 00MEHA)
19 M. B. JlIomoHOCOB — yu€HBIH-dHIHKIOoTIeAUCT. O000IEeHNEe U CUCTeMAaTH3aIus 3SHAHU I
20 Kontponbnas padora Nel o reme «BemiecTBa 1 XuMHUYECKHUE PEAKITHI
21 Bo3nyx — cmechk ra3zoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT u npoctoe Beuecto. O30H




22 duznueckre ¥ XMMUIECKHE CBOMCTBA KUCIOpoa (peakiuu okucieHus, roperue). [lonsarue 06 okcumax

23 Crioco0bl ToTydeHus1 KUCIOpoia B 1abopaTOpuu U MPOMBITIIEHHOCTH. [IpuMenenue kucnopoaa

24 TemnoBoii 3¢ (heKT XUMUYECKON PEeaKINK, MOHITHE O TEPMOXUMUYECKOM YPAaBHEHUH, IK30- U SHJAOTEPMUUYECKUX PEAKIIUIX
25 TomnuBo (HedTh, yroiab U MeTaH). 3arpsis3HeHHe BO3/yXa, CIIOCOOBI €ro MPeI0TBPAILICHHS

26 [TpakTrueckas padota Ne 3 o teme «Ilomyuenue u cobupanue KUCIOpoOaa, U3yICHHE €T0 CBOMCTBY

27 Bonopoa — anemeHT u npocroe BeuecTBo. Haxoxnenue B npupoae

28 Pu3nYeCcKre U1 XMMUYECKUE CBOMCTBA Bonopoaa. [Ipumenenune Bogopoaa

29 [loHsiTHE O KHCIOTAX U COJAX

30 Crioco0pl TToTy4eHus1 BOAOPO/Ia B 1TAOOpaTOpHUH

31 [IpakTuueckas padbora Ne 4 no teme «Ilomyuenue u cobupanue Bo10poia, U3y4€HNUE €r0 CBOMCTB»

32 MossipHblii 00bEM ra30B. 3aKOH ABOTAPO

33 Boruncnenus o0pEMa, KOJIMUecTBa BEIIECTBA ra3a Mo ero U3BECTHOMY KOJIHUYECTBY BEIIeCTBA WM 00BEMY
34 Brruucnenust 00bEMOB ra3oB 110 YPaBHEHHIO PEAKIIMKA Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIIIEHUH Ta30B

35 dusndeckre 1 XUMHUIECKUE CBOMCTBA BOJIEI

36 CocraB ocHoBanuil. [ToHsiTre 00 HHAUKATOPAX

37 Bopa kak pactBoputens. HachleHHbIe 1 HEHACBIIIEHHBIE PacTBOPHI. MaccoBasi 10J1sI BEIIECTBA B pacTBOpE
38 [IpakTrueckas padota Ne 5 o reme «I[IpuroroBieHue pacTBOPOB ¢ onpeeIéHHOM MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIIECTBAY
39 Kontponbnas padora No2 o teme «Kucnopoa. Bogopon. Boga»

40 Oxcunpl: cocTas, KiaccupHUKaIMs, HOMEHKIATypa

41 [TonydyeHre U XUMUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIIOB

42 OcHoBaHuA: cOCTaB, KJIacCH(pUKAIHsI, HOMEHKJIATypa

43 [TonydyeHue u XuMHUYECKHE CBOMCTBA OCHOBAHUM

44 Kucnotsl: coctaB, kinaccuukaiusi, HOMEHKIATypa

45 [TonydyeHnue u XuMHYECKHE CBOMCTBA KUCIIOT

46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI MOTYyUYeHUS, XAMUYECKUE CBOMCTBA




47 [IpakTrueckas padota Ne 6. Permenue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSTUHEHUI)
48 I'enernyeckas cBSA3b MEXAY KjacCaMH HEOPraHMYECKUX COCIUHEHUM

49 O06o001eHre U cucTeMaTu3alus 3HaHui

50 KonTponbnas padota Ne3 mo teme "OCHOBHBIE KIacChl HEOPTaHUYECKUX COeTMHEHUI"

51 [lepBbie MONBITKY KIAaCCU(PUKAUU XUMUYECKUX 371eMEeHTOB. [loHATHE 0 rpynnax CXOJHBIX 3JIEMEHTOB

52 Ilepnonnueckuit 3akoH u [lepuoandeckas cucreMa XuMu4eckux 3yeMeHToB [[. 1. Menneneesa

53 Ilepuonsl, rpynmsl, MOATPYIIIIbI

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl

55 CtpoeHue 2JIeKTpOHHBIX 0007104eK aTOMOB 3j1eMeHTOB [lepuonnueckoit cucremsl J[. . Menneneera

56 XapakTepucTuKa XUMHUYECKOT0 3JIEMEHTA 110 €ro noJiokeHuto B [lepnoanueckoii cucreme . . MenpaeneeBa
57 3nauenue Ilepuonnueckoro 3akoHa s pa3BUTHs HayKu U npakTuku. /1. . MenneneeB — y4€Hbli, e1aror U rpakiaHuH
58 DIEeKTPOOTPULIATEIbHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB

59 Nonnas xumudeckas CBs3b

60 KoBaneHnrtHas nosisspHasi XuMU4eckas CBs3b

61 KoBaneHnTHas HenosspHas XUMUYECKasi CBA3b

62 CreneHb OKUCIECHUS

63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

64 OKuCIUTENU U BOCCTAHOBUTEIH

65 Kontponbaas pabota Ne4 mo Teme «CtpoeHne atoMa. XUMHUECKast CBSI3b

66 PesepBHblit ypok. O6001IeHHE U CUCTEeMATHU3aIHsI 3HAHHIMA

67 PesepBHbIil ypok. O6001IeHIE U CHCTeMaTH3allusl 3HAHUH

68 PesepBubIil ypok. O60011eHIE U CHCTeMaTH3allusl 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




9 KUIIACC

Ne i/ Tema ypoka
1 [lepuoanueckuii 3akoH. [leproanueckas cucreMa xuMuaeckux 3iaeMeHToB J[. M. Menaeneesa
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB
3 Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BELECTB
4 Buapl XUMUYECKOW CBSI3U U TUIIBI KPUCTAIUTMYECKUX PELIETOK
5 Kontponbnas pabota Nel mo teme «IloBTopenue u yriryOlieHrne 3HaHUH OCHOBHBIX pa3/ieloB Kypca 8 Kiacca»
6 Knaccudukanus XuMUUeCKUX PEakIfi Mo pa3IuYHbIM MMPU3HAKAM
7 [TonsiTHE O CKOPOCTH XUMHUYECKOM peakiuu. [IoHsITHE O TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKIIHAIX
2 [TonsiTue 0 xuMuueckoM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKIIUU U TTOJIOKEHUE XUMUYECKOTO
paBHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINI
10 Teopus sneKTpoUTHYECKON quccoranui. CUIbHBIC B ClTa0bIe SJIEKTPOIUTHI
11 HonHble ypaBHEHHSI peaKIUil
12 XUMHYECKHE CBOMCTBA KMCJIOT U OCHOBAHHI B CBETE MPEICTABICHUMN 00 3JIEKTPOIUTHUECKON TUCCOIUALINN
13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEACTABICHUHN 00 NMEKTPOTUTHUCCKON AUCCOIHAIINH
14 [TonsiTne o runponuse conen
15 O00011eHNe U CUCTEMATU3AINS 3HAHUN
16 [Ipaktuueckas padota Ne 1. «Pemienne skciepuMeHTAIBHBIX 337124
17 KonTponbnas padota No2 mo Teme « IJIEKTPOTUTUYECKAs AUCCOIUAITNS. XUMUUECKUE PEAKIINH B PACTBOPAX»
18 OO0m1as XxapakKTeprUCTHKa TaJIOTeHOB. XUMHUYECKHE CBOMCTBA HA TIPUMEPE XJIopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHUE, TPUMEHEHUE
20 [TpaxTnueckast padota Ne 2 o teme «llomyuenue coastHONM KUCIOTHI, U3yYeHHE €€ CBOMCTB)
21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIIUid, €CIIM OJIMH U3 PearcHTOB JIaH B H30BITKE




22 OO0m1as xapakTepucTrka 3JIeMeHTOB VIA-rpyIiib

23 AnnorpornHble Moaudukanuu cepsl. Haxoxaenue cepsl 1 €€ COeIMHEHMH B TPUPOie. XUMHUECKUE CBOMCTBA CEPBI

24 CepoBogopo/, ctpoeHue, GU3NIECKue 1 XUMUIECKHE CBOKWCTBA

25 Oxkcunsl cepbl. CepHast KUCIIOTa, (PU3HUECKUe U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE

%6 XUMHYECKUE peaKIUH, JIeKaIIHe B OCHOBE ITPOMBIIIJIEHHOTO CIIOCO0a MOTy4YeHHs CEpHON KUCIOThl. XUMUYECKOE 3arpsi3HEHUE
OKPY’KaOIIEH Cpelibl COEAUHEHUSMH CEpPbI

27 Brruncnenue MaccoBOM J10JIM BBIXO/A MMPOAYKTA PEAKIIUU

28 OO01mast XxapakTepUCTHKA 3JIEMEHTOB VA-rpynimbsl. A30T, pacpocTpaHeHHe B IpUpoae, GU3nveckue 1 XUMHYECKHE CBOICTBA

29 AMMHak, ero (pu3nuecKrue U XUMUYECKUE CBOMCTBA, IOMyUYEeHUE U IPUMEHEHHE

30 [TpaxTrueckas padota Ne 3 o reme «Ilomyuenne ammuaka, H3y4eHHE €TO CBOMCTBY

31 A3OTHas KHCIIOTa, € pu3nyecKkre 1 XUMUIECKHUEe CBOWCTBA

37 Vcnonb30BaHuEe HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIBHBIX YA00peH!H. XMMHUYECKOE 3arpsi3HEHHE OKPY KaoLIeH
Cpellbl COEIMHEHUSAMH a30Ta

33 docdop. Oxeun pocdopa (V) u dpochopHas kuciaora, pusnyeckue U XUMHUYECKHE CBOUCTBA, MOJTyYCHHE

34 Ucnonw3oBanue GochaToB B kauecTBE MUHEPATBHBIX yA00pEHUH. 3arpsi3HeHUe MPUPOIHOM cpenbl hochaTaMu

35 VYrnepon, pactipocTpaHeHue B Mpupoie, GU3ndecKue 1 XMMHUIECKUE CBOMCTBA

36 Oxkcupel yraepoaa, ux Gpu3uveckre U XUMHUECKHUEe CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBS3aHHbIE ¢ OKCcUIoM yriepoaa (IV)

37 YrosnbHas KUCI0TA U €€ CONMU

38 [TpaxTuueckas padota Ne 4 o teme "Iloydenue yriekucaoro ra3a. KauecTBenHas peakmus Ha kKapOoHaT-uoH"

39 [TepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUSX yIiepoaa

40 Kpemuuii u ero coequHeHust

41 [TpakTnyeckas padota Ne 5. PemeHue skcriepuMeHTaIbHBIX 3aj1au Mo TeMe « BakHeine HeMeTauibl U UX COSMHEHUS

42 KonTtponbnast pabota Ne3 no teme «BakHelne HeMeTauTbl U UX COSTUHEHUSD

13 OO61mas xapakTepucTHKa XUMUYECKUX AIEMEHTOB — METAJUI0B. MeTaiinueckas CBs3b U METaJUINYeCKasi KpUCTAJUIMUECcKas
pemérka. PU3nYecKkue CBOWCTBAa METAIJIOB

44 XHUMHUYECKUE CBOMCTBA METAJUIOB. DJIIEKTPOXUMUUYECKUM Pl HAPSHKEHUN METAJIIOB




OGH.[I/IG CIIOCOOBI MOJIYUYCHU MCTAJJIOB. CrutaBel. Berauciienus mo YPaBHCHUAM XUMHUYCCKUX peaKLII/II‘/JI, €CJIM OAWH U3 pCarcHToOB

45 COJICPKUT IPUMECH

46 [ToHsiTHE O KOPPO3UU METAIIIIOB

47 [llenounbple MeTaIITBI

48 Oxcuapl ¥ THIPOKCHIBI HATPUSL U Kallus

49 [[{enouHO3eMeNnbHBIE METAIIIBI — KAJIbIUN U MarHuil

50 Baxueiinine coeTMHEHNS KaJIbIU

51 O06o00611eHre U cucTeMaTu3alus 3HaHu|

52 JK&cTkocTh BOJBI M CITOCOOBI €€ YCTpaHSHHS

53 [Tpaktnyeckas padora Ne 6 o Teme "JKEcTKOCTh BO/IbI U METO/IbI €€ ycTpaHeHHs"

54 AmroMUHMI

55 AMdoTepHbIe CBOMCTBA OKCH/IA U THUJIPOKCUIA

56 Keneso

57 Oxkcunsl, ruapokcuasl u conu xenesa (1) u sxenesza (I1I)

58 O00011eHrEe U cCUCTEMATU3ALNS 3HAHUN

59 [Ipaktuueckas padota Ne 7. PerieHue sxcriepuMeHTaIbHBIX 3a/1a4 10 TeMe « BakHeime MeTamibl U UX COSTMHEHUSD)

60 BrruncneHus mo ypaBHEHUSIM XUMHYECKUX PEaKIUid, €CIIM OJUH U3 PEarcHTOB JaH B U30BITKE WIH COJNCPIKUT IPUMECH.
Beruucienus MaccoBOM 0 BBIXOA MPOAYKTa PEAKIUU

61 O0o01IeHre U crucTeMaTu3alus 3HaHu!

62 Kontponbhas pabota Ne4 o teme «BakHelme MeTauibl U UX COSTUHEHUSD)

63 BeniecTBa u maTepuanbl B TOBCEIHEBHOM KHU3HU YEIOBEKA

64 XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpe/ibl

65 Ponb xuMuM B pelIeHUH YKOJIOTHYECKUX MPoOIeM

66 PesepBHbIil ypok. O000I1ICHIE ¥ CHCTeMaTH3alls 3HAHUH




67 PesepBHbIil ypok. O6001IeHIE ¥ CHCTeMaTH3allis 3HAHUH

68 PesepBHbIif ypok. O0001IeHIE U cCHCTeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI UIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






