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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
ATaroM B (POPMUPOBAHUHU €CTECTBEHHOHAYUYHON TPAMOTHOCTH 00YYaIOIIUXCS;



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;

— ¢dopmupoBanne o0mEeH (GYHKIIMOHATHPHOW M €CTECTBEHHO - HAy4YHOU
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 KJIACC
KounyecTBO 4acoB
Ne HanmeHoBaHMe pa3iesioB U DJIeKTPOHHBIE (HU(POBHIE)
KoHTpoJbHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbl padoThI
Pasnen 1. [lepBoHavajabHbIe XUMUYeCKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
) MPAKTUYECKOU EeSATEILHOCTU https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa 1 xumMudeckue 15 | bubmuorexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. BaskHelilune npeacTaBuTeIn

HEOPraHnvIeCKUuX BeUIECTB

21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka IIOK

' 00 okcHuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa.llonsitue o kucnorax 2 1 but6mmoreka [{JOK

' H COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 | | bu6mmoreka [IOK

) OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 | 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. llepunoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux aemeHToB I. U. MengeneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKINHU




[Tepronuueckuii 3aKOH U
[Tepronuueckas cucrema

bu6mmoreka [IOK

3.1 7
XUMHUYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma
XUMHUUYECKas CBI3b. Bu6 1IOK
nOJIMoTEKa
2 -
3 Oxnciurentro 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEILHBIE PEAKITUN
bub6mmoreka [IOK
J4! 1
TOTO 10 pasieiy > https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHHe pa3iejioB U TeEM (uudpoBbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4eCKHe PeaKINU
L1 [ToBTOpeHue u yroyOiaeHne 3HaHUN 5 1 bubnumorexa [IOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAsT JUCCOIHALIHS. 2 | | bubnmoreka [JOK
' XVMUYECKUE PEAKIIUU B PACTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHHS
21 OO01m1ast XxapaKTepUCTHKA XUMHYECKUX 4 1 bubnuorexa LIOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
) PYTIHL- £-€p https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 1 bubmmorexa HOK
) py ' ’ p https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO6m1as XxapakTepruCcTUKa XUMHUECKIX
2.4 aneMeHToB [VA NIbl. YTIepoa u 8 1 2 bubmorexa [JOK
' ) TPYIHIBL Y TICPOL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COETUHEHUS




Hroro no pazgeny

25

Pa3ngena 3. MeraJiIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmme crolicTba MeTaLIoB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiimue MeTamibl 1 UX COEIUHEHUS 16 hitps:/m.edsoo /76412636
Hroro no pazgeny 20
Paznea 4. Xumus 1 oOKpyKawmas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubnmorexa LHOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubnmorera [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




INIOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka KoHTpoJIbHBI [IpakTHyeckune
n/n Bcero oOpa3oBaTeJibHbIE
e padoThblI padoTsbI
pecypcebl

| [Tpenmer xumuu. Posib XUMHUHU B KU3HU | bubnuoreka [IOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210¢

2 ITousTre 0 MeTOAaxX MO3HAHUS B XUMUH 1 bubmmorexa [IOK

& https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTsl
3 B J1a0OpaTOpHUH U IPUEMEI OOpaIIEHHS C 1 bubmmorexa [IOK
patop p pait https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAaHHEM)

4 YucTele BemecTBa 1 cMecH. CriocoObI 1 bubnuoreka [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpaxTrueckas padota Ne 2 «PazneneHue

5 cMecel (Ha mpuMepe OYMCTKU MTOBAPEHHOM 1 bubmorexa [TOK

P p p https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [{OK
6 A 1
TOMBE H MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢

. XUMUYECKUE 3TIEMEHTHI. 3HaKH (CUMBOJIBI) | bubnuotexa [JOK
XUMMYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThic U ClI0KHBIEC BEILIECTBA 1 bubmorexa TIOK

p Hl https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOICKYIISIPHOE YUCHHE 1 bubmorexa TIOK

YIpHOS ¥ https://m.edsoo.ru/ff0d2d50
10 3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bubnuoreka [JOK




Xumuuaeckast popmysa. BaneHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XMMHUYECKOT0 AJIEMEHTa B bubmmorexa [JOK
COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Mosb. MossipHas bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 ®uznyecKkre 1 XUMUYECKHE SIBJICHUSI. bubnuotexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U ycia0BUs MPOTEKAHUS bu6mmoreka [IOK
XUMHYECKUX peaKui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XHMMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koauuecTBa, Macchl BEIIECTBA MO bubmuorexa [JOK
YPaBHEHUSIM XUMHUYECKUX PEAKIUAN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecknx peakuui
18 (coe I/IHq;HI/IH a3J105KEHUS 3a1\12e CHUS bubmorexa [TOK
A P > SAMEICHIEL https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIOMKIoneAUCT. O000IICHNE U bubmorexa TIOK
’ _ https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alHsI 3HAaHHHA
20 Kontponbnas pabota Nel no teme «Bemecta bubmuotexa [JOK
A XUMUYECKUE PEAKIUN» https://m.edsoo.ru/ff0d4290
Bozayx — cmech razoB. CoctaB Bo3ayxa.
Y Y bubnuoreka [JOK
21 Kucnopox — aneMeHT ¥ IpoCcToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e¢




dusudueckre 1 XUMHUYECKHE CBOMCTBA

but6mmoreka [{JOK

22 ciopona (pea OKHCIIE OpeHUE).
KHCJIOPO/Ia (PEaKIMH OKHCIICHHA, FOPEHHE) https://m.edsoo.ru/fl0d4614
[TousTHe 006 oxcumax
CrniocoOslI nosty4eHus KMCIopo/ia B
23 J1a0OPATOPHUHU U IIPOMBIIIIEHHOCTH bubmmorexa [IOK
patop p ' https:/m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TermnoBoit 3 hexkT XUMHUUECKON peaKIlnu,
24 MMOHSTHE O T(i)(bMOXI/IMI/IlIeCKOM paBHCHI/II/I bubmmorexa [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX PEAKIIUAX
TommmBo (HedTh, Yroab U METaH).
25 3ar SI3HCEEI/IG(I];03 yxa CIIOCOOBI lro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeA0TBpAIECHUS
[TpakTryeckas padora Ne 3 o Teme
26 «ITomyueHnue u cobupanue KUCIOpOaa bubmorexa TIOK
Y . P poaa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €r0 CBOMCTBY»
7 Bonopoa — »3nemMeHT U MpocToe BEIIEeCTBO. bubnuotexa [JOK
Haxoxnaenue B npupojie https://m.edsoo.ru/ff0d4dd0
)3 dusnyeckye U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bosopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCJIOTaxX M CO
HATHE O KHCTOTaxX 1 COJIAX https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI oTy4YeHus: BOJopoaa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTnueckast padora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOPOIA bubmorexa HOK
y . p FOPOAd, https://m.edsoo.ru/ff0d4{42
W3Y4YEHUE €r0 CBOMCTBY»
b K
32 Mounsipablii 00BEM razoB. 3akoH ABOraapo nommorexa LHO

https://m.edsoo.ru/ff0d542¢




Brruucienusa o0béMa, KOJIMYECTBA BENSCTBA

33 rasa 1o €ro M3BECTHOMY KOJINYECTB bubmmorexa OK
N y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA U 00BEMY
Brruucnenus 005EMOB ra3oB M0 YpaBHEHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX buGmorexa LIOK
peaiiutn fa https://m.edso0o.ru/fl0d5708
OTHOIIIEHUH Ta30B
35 duznueckne 1 XUMHYECKHE CBOMCTBA BOJIBI buGmorexa LIOK
8 https://m.edsoo.ru/ff0d587a
but6mmoreka [{JOK
36 CocraB ocHoBanui. I1o e 00 aTopa
TaB OCHOBAHIH HATH HHKaTopax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBoputens. HacbllieHHbIE U
37 HEHACHIIIICHHBIE PacTBOPEL. MaccoBas oI bubmmorexa OK
= PacTBOpbL a https:/m.edsoo.ru/fR0d5b40
BEIIIECTBA B pacTBOPE
[TpakTrueckast pabora Ne 5 o Teme
38 «ITpuroToBiaeHNEe PaCTBOPOB C ONPEIEIEHHON bugmorexa LIOK
p . . p p el https://m.edsoo.ru/ff0dSeba
MacCOBOH J0JIel paCTBOPEHHOTO BEIIECTBA»
39 KonrponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCu(pUKaIIUS, but6mmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[TomrydyeHre U XUMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX buomiorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cOCTaB, Ki1accudukarus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TosrydyeHne U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
OCHOBaHHUIH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bubnuoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne nu XuMH4YECKHE CBOMCTBA KUCTOT bubmorexa LHOK
e https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CITOCOObI bubnmoreka [JOK
MOJTYyYEHUS, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padorta Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COETMHECHU I
43 ['eneTnueckas CBsSI3b MEXKIy Kilaccamu bubnmnorexa [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6nuoreka [JOK
49 O0o01IeHre U ccTeMaTH3alus 3HaHU N
m . https://m.edsoo.ru/00ad9cb2
50 Konrponsnas padora Ne3 o treme "OCHOBHBIE bu6nuoreka [IOK
KJIACChl HEOPTaHUYECKUX COCTUHEHU" https://m.edsoo.ru/00ad9¢la
[TepBbie MOMBITKY KIACCHU(PUKAITUU
51 XUMUYECKUX 3J1eMeHTOB. [loHsTHE 0 rpynnax Bubmmorexa IOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u I[leprnonnueckas
52 cUCcTeMa XUMHUYeCKux 3jieMmeHToB . 1 bubmorexa TIOK
o https://m.edsoo.ru/00adas52¢c
MenneneeBa
53 [Tepuonsl, rpymnmsl, 1o, TITIBI bubmmorexa [TOK
PHOAPL, TPYITBL, HOATPY https://m.edsoo.ru/00adas52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubnuorexa [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB
. bubnuotexa [JOK
55 anemeHToB llepuoanyeckoii cucremsr . H.

Menpeneena

https://m.edsoo.ru/00ada6bc




XapakTepucTuKa XMMHUYECKOI0 JIEMEHTA 110

but6mmoreka [{JOK

56 ero nojoxkeHuto B [lepuoanyueckoit cucreme hitps://m.edsoo ru/00adag24
J. 1. MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa s
57 a3BUTHS HAyKH U nipakTuku. [. U bubmorexa HOK
p Y B p . v https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbBIN, IEAAror U rpakIaHuH
DIIEKTPOOTPULIATETLHOCTH ATOMOB bubnmnoreka [JOK
58
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [JOK
59 n
OHHAA XMMHHcckas CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHas mmoysipHast XMMHUYECKas CBSI3b buGnnorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosipHass XUMHYECKas CBI3b bubmmorexa TTOK
p https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Crenens, oxkucienis https://m.edsoo.ru/00adae28
63 OKHUCINUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUH bubmmorexa TIOK
peaxi https://m.edsoo.ru/00adb076
64 OKHUCINUTEIN U BOCCTAHOBUTEIHN bubnnorexa LIOK
https://m.edsoo.ru/00adb076
65 Konrponsnas padora Ne4 o reme «CtpoeHue bubnuoreka [IOK
aToMa. XUMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PesepBHblii ypok. O60011eHNE 1 bubnuorexa [JOK
CUCTeMaTHU3aIus 3HaHUN https://m.edsoo.ru/00adb33c¢
67 PesepBHblii ypok. O60011eH1E 1 bubnuorexa [JOK
CUCTEMAaTU3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O60011eH1e 1 bu6mmoreka [IOK

cUCTeMaTHU3alus 3HaHUU

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kontpoubnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl

IIepuoarueckuit 3aK0H.

| IIepuoanueckas cucrema 1 bubnuorexa [IOK
XUMHYECKUX 3neMeHToB /. W. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUUYECKHUX DIIEMEHTOB 1 bubmmorexa [JOK

.. https://m.edsoo.ru/00adb6b6

MEPBbIX TPEX MEPUOOB

3 Krnaccudukanus u HoMeHKIIaTypa 1 bubnmuorexa [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunper XumMHuaeckoil CBSI3HU M THITBI | bu6mmoreka [{OK
KPUCTAIUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no Teme

5 «IloBTOpEHue U yrirydieHue 3HaHui 1 1
OCHOBHBIX Pa3feNIoOB Kypca 8 Kiaccay

6 Krnaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
pEaAKUHIA MO pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsITHE O TOMOI€HHBIX U 1 bubnnorexa [IOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX

8 [loHsATHE 0 XMMHYECKOM pPaBHOBECHH. 1 bubnuorexa [IOK

(DaKTOpLI, BJIMAIOIIUC HAa CKOPOCTH
XHUMHYECKOMN PCaKIMU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'0 paBHOBECHUS

OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIC

bu6nmoreka [JOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON
10 nccoruanuy. CUIbHEIE U clI1a0ble bubnnorexa [IOK
A T, https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 Honuble ypaBHEHUS pPEAKIIUN bubnnorexa [IOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaAHUI B CBETE IIPEACTaBICHUN bubnnorexa [IOK
p Uﬂ https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTUIECCKON JUCCOITUAITUT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHUN 00 bubmmorexa [IOK
e . https://m.edsoo.ru/00add8b2
3JEKTPOJIUTUYECKON AUCCOLMALIIHI
14 Iloustue o ruapoanuse coien bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 AL bubmuoreka [{OK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pelrenue dKCIEpUMEHTAILHBIX bubmmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a9»
Kontponbhas padota No2 o teme
17 «DNEKTPOIUTHYECKAS TUCCOIMAIIUI bubmorexa LOK
p A HHATHA. https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO6mras XxapakTepuCTHKA rajJOreHOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa HOK
pHuMep https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHas KMCIIOTa, bubnnorexa [JOK




XMMHYECKHE CBOIMCTBA, MOJIyYCHHE,
IpUMEHEHUE

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

[IpakTuueckas pabora Ne 2 o teme

Bbu6moreka [JOK

20 «ITonydyeHne COITHOM KHUCIIOTHI,
y . B https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONUCTB»
Brruucienus mo ypaBHeHHUSIM
21 XUMHYECKHUX PEaKIIUU, €CIIM OOUH U3 Bubmrorexa OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas XxapakTepucTHKa dJIEMEHTOB bubnnorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(MUKALIUU CEPBI.
” Haxoxnenue cepol 1 €€ coeAMHEHUI bu6mmoreka [JOK
B IIpupoJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopoi, CTpOEHHUE, bubnuoreka [JOK
(bu3mvecKrue 1 XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepbl. CepHas KHCIIOTA,
25 (u3nyeckre U XUMHUYECKUE CBOWCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XHWMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE MPOMBIIIEHHOTO CIToco0a
%6 MOJTyYEHUSI CEPHOI KUCIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIei Cpebl COETUHEHUSIMU
cepol
7 Brrancienue MaccoBoit 1071 BBIXO/a bubmuoreka [JOK
MPOAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTHKa JIEMEHTOB bubnmoreka [JOK




VA-rpynmsl. A30T, pacnpocTpaHeHHe
B IIpUpo/ie, GU3NIeCcKue u
XUMHUYECKHE CBOKCTBA

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

AMMHuak, ero ¢puznyeckue u

29 XMMHYECKHUE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
> HOIY https://m_.eds00.ru/00adf004
MIPUMCHCHHE
[IpaxTuyeckas padota Ne 3 o reme
30 «ITomydyenre aMmmmuaka, U3yueHue ero bubmmorexa [IOK
. y Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KuCioTa, €€ pusndeckue u bubnnorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEU
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 nob0pennii. XUMHUYECKOE bubmmorexa [IOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOILEH Cpebl
COEIMHEHUSIMU a30Ta
docdhop. Oxcun bocdopa (V) u

33 (1)00(%)0 pHaa KI/ICJ'I((I))Ta (I)Q)IESH(‘ICZKI/IG u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XMMHYECKHE CBONCTBA, MOTyYCHHE
Hcnonp3oBanue pocharos B

14 KayecTBE MUHEPAIbHBIX y100peHUi. bubnuoreka [JOK
3arpsi3HeHUE MIPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHeHIE B

35 pu E e g)mHI:JeCKII)/Ie Y XUMUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9¢
CBOICTBa
36 Oxcupel yraepoaa, ux pusudeckue u bubnuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHUE TIPOOIIEMBI,
CBsI3aHHBIE ¢ okcuaoM yrieposa (IV)

37 VYronbHasg KUCI0Ta U €€ CON bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpaxTrueckas pabota Ne 4 o Teme

18 "[Tomy4yeHue yriieKuciaoro rasa. bubnuorexa [JOK
KauectBenHas peaxiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHBIC TOHATHS 00
39 OpTraHNYECKUX BENIECTBAX KaK O bubmmorexa LHOK
p https://m.edsoo.ru/00ae054¢
COEMHEHMSX YIaepoaa
40 Kpemnunii 1 ero coequueHust bubmmorexa LHOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

A1 SKCTIEPUMEHTAIIBHBIX 3314 110 TEME bubnmorexa [JOK
«Baxueite HeMeTaIbl U UX https://m.edso0.1ru/00ae0bf2
COCIMHEHHUS
KonTponsHas padora Ne3 o teme

42 «Baxueiye HeMeTauIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCJIMHEHMUS»
OO01mas XxapakTepuCcTHKa XUMUYECKUX
AJIEMEHTOB — METAaJIJIOB.

13 Merannndeckas CBsI3b U bu6mmoreka [JOK
METAJUTNYECKast KPUCTAJIINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIIOB

44 XUMHUYECKUE CBOMCTBA METAJIIIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN Psift

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




HaIpsHKEeHUH METAILIIOB

OO61ue criocoOb! NOTyYEHUS
MeTaiuioB. CrutaBbel. Berauciienus mo

45 aBHEHUSIM XUMUYECKUX PEAKIIUI bubmorexa LIOK
M PeaKilim, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJICPIKUT
puMecH
46 IToasATHE O KOPPO3UU METAILIOB bubmorexa HOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK
47 eJIo € MeTall
IHenoumpre MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCH/IBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
IlemouHO3eMeTbHBIC METAILIBI — bubmuoreka [JOK
49 . .
KaJbIIUN U MarHui https://m.edsoo.ru/00ael5¢8
50 Baxneiiime coequHEHNS KATBIHS bubmotera [JOK
A 1 https://m.edsoo.ru/00aecl5¢e8
51 O0600I11IeHNE U CUCTEMATHU3AIMS
3HAaHUH
JKEcTKOCTh BOJIBI U CITOCOOBI €€ bubmuoreka [JOK
52
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[IpakTuyeckas padora Ne 6 o reme
53 "XEcTKOoCTh BOABI U METOEI €€ bubmmotera [JOK
\ . A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [JOK
54 A 7|
HOMUHHH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBa OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [JOK




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

OKcuapl, THAPOKCUABI M COJIU KeJe3a

bubmnoreka [IOK

> (IT) m xene3a (III) https://m.edsoo.ru/00ae35¢6
53 0606HVICHI/I€ U cHUCTEeMaTu3alus
3HaHUI
[Ipaktuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a7a4 0 TEME bubnunorexa [JOK
«BaxxHenme MEeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHHUSI
Brruucnenus mo ypaBHeHHUSIM
XUMUYECKUX PEaKLUid, €CIU OJIUH U3
60 peareHToB /1aH B U30bITKE WU bubnuoreka [IOK
COZIEPKUT IIpUMeCH. Beruncinenus https://m.edsoo.ru/00ael1750
MacCOBOM JI0JIM BBIXOJA IPOIYyKTa
peakiumn
61 O06o00611eHre U cucTeMaTU3alus
3HaHUI
KonTtponbHas padora Ne4 o Teme
62 «Baxnelmme MeTamibl U UX
COCTUHEHUS
63 BemectBa u matepuainsl B bubnuorexa [JOK
MOBCEJHEBHOM KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3£50
64 XUMHYECKOe 3arpsi3HeHne bubnuorexa [IOK
OKpYXKaroIIe cpeasbl https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnn bubnuorexa [IOK
IKOJIOTUYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01IeHHEe U bubnnorexa [IOK

cHCTeMaTHu3alus 3HaHU!

https://m.edsoo.ru/00ae0d0a




67 PesepsHblil ypok. O6o0uieHue u | bubnuorexa [JOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 Pesepubiil ypok. O60011eHNE U | bubnmoreka [JOK

cUCTeMaTu3anusg 3HaHUU

https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1) Xumus, 8 xknacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»
2) Xumus, 9 xnacce/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AknnonepHoe obmectBo «M3narenscTBo «IIpocBenienne»

METOJINYECKHUE MATEPUAJIbI IUISI YUUTEJIA

1) l'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumus». 8 knace / O. C. I'abpuensa. — M. : [Ipoda, 2018. — 109.

2) l'abpuensu, O. C. Metoauyeckoe nocobue k yueonuky O. C. 'abpuensina
«Xumus». 9 xnace / O. C. I'abpuensa. — M. : [Ipoda, 2018. — 108.

3) Xumus. 8 xi.: KonTponbHbIe 1 TpoBepodHbIe paboThI K yueOHuKy O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: [Ipoda, 2007.

4) Xumus. 9 xi1.: KoHTposasHbie U ipoBepouHbie paboThl K yueOHuky O. C.

[Mabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yiakosa u

ap. - M.: JIpoda, 2010.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MUHTEPHET

1) http://www.chemnet.ru ['azeta «Xumusi» u calT aig yuutens «5 uny Ha ypok
XHUMHH

2) http://him.1september.ru Enunas komnexuus LIOP: [IpeamerHast KomieKiys
«XUMUD»

3) http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuUHBIE
skcriepuMenThl: xumusi. Komekius Poccuiickoro o0mieo0pa3oBaTeabsHOTO
nopTaa

4) http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

5) http://www alhimik.ru Becepoccuiickas oauMuaaa mKoJbHUKOB M0 XUMHUH
6) http://chem.rusolymp.ru Opranuueckasi XuMusi: SJIEKTPOHHBIN YYEOHUK /15
CpPEIHEH IIKOJIbI

7) http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JIEKTPOHHBIN YUEOHUK
8) http://www hemi.nsu.ru OTKpbITIA KOJUIEIXK: XUMHUS

9) http://www.chemistry.ru JluctaHuiMOHHAs OJIUMIIHUAA TIO XUMUU:

TGJIGKOMMYHI/IKaHI/IOHHHﬁ O6paSOBaT€HBHBIﬁ IMPOCKT






