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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QeaepabHOl pabdoueil mporpaMMbl
BOCITUTAHMS U C YYETOM KOHIEMIIMY MIPENOAaBaHus y4eOHOTro mpeaMeTa « X UMUS»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O LENAX, OOIIeH cTpareruu
oOy4yeHHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMU Y4EeOHOTO
npeaMera, yCTaHaBIIMBAET o0s13aTenbHOe IpEAMETHOE COJIepKaHue,
NpeayCMaTPUBAET PACOPEACICHUE €ro Mo KiaccaM W CTPYKTYPUPOBAHHUE I10
pazgenaM M TeMaM MpOrpaMMbl IO XUMHUH, OINPEACNSIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEPUCTUKHU COZEpKaHMUS, PEKOMEHIyEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluXxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera st
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHMS OCHOBHOUM 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0HOTO coJiepKaHusl.

3HaHME XHUMHUH CIY>)KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
o0y4Jaromerocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpPYEMbIe XHMHUEW MPEICTABICHUS O B3aWMOIPEBPAICHUIX
SHEPrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI INYHOCTH, €€ 00IIeH 1 ()YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOy4Jarommxcs, HABBIKOB WX CaMOCTOSTEJIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUW, HEOOXOJUWMBIX KakK B
MIOBCETHEBHOM JKU3HH, TaK M B MPOHECCUOHATBHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIAA HA €AUHCTBO MTPUPOABI U YETOBEKA, SIBISECTCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO--HAYUYHON IPAMOTHOCTH O0Y4aIOLIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOU BKJIAJl B HKOJIOTHUUECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
Colep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJSIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONpPEEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TEPBOHAYAIBHBIX TOHATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTAEIbHBIX 3HAUYUMBIX IOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzydeHuro. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TOHSATUN O XUMUYECKOM
peakiuu. OO0€ OTH CHCTEMBI CTPYKTYPHO OpPraHW30BaHbBl IO TPUHIIMITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MOJTyYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyromMy, BBITIOJNHSS (GYHKIUU OOBSCHEHHWS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOU KapTUHBI MHUPA B JIOTHKE
€€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MEeToJaM MO3HaHUS B Hayke. M3ydueHue XMMHM NPOUCXOIUT C MPHUBICUYEHHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKalouui MHpY,
«buonorus. 5—7 knacced» u «Pu3nka. 7 Kiracey.

[Ipy wW3yyeHWM XWUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JACTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNIbHOCTU 4YEJIOBEKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaya y4eOHOTrO mpeaMera COCTOWT B (DOPMUPOBAHMHM CUCTEMBI XHUMHYECKHUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX ITOJI0KEHUM,
JOCTYMHBIX OOOONIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, fA3blKka HayKH, B



OpuoOOIIEHNH K HAyYHBIM METOJaM T[O3HAHUS TPU HW3YYCHHUU BEIIECTB U
XUMHUYECKUX peakluuid, B (OPMHUPOBAHUM U PA3BUTHH TMO3HABATEIBHBIX YMEHHHA U
UX TPUMEHEHWU B Yy4eOHO-TIO3HABATENBHONM U y4eOHO-HCCIIEI0BATEIBCKON
JeSITeNbHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIECTBAMHU B
IIOBCETHEBHOM KU3HMU.

[Ipu u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TAKUE IIEeIH, KaK:

— (¢opMUpOBaHHWE WHTEIUICKTYadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TNPUHATHIO PEIICHUM,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
00ydaronmmxcss K CaMOCTOSITEIBHON MO3HABATENIBHON JAESITeTbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS M CAMOIIO3HAHHS, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUIOB JESATCILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YyMEHUH OOBSCHATH UM OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YUCHUH
XUMHUH, TPUMEHSTh HMX TMpPH PElUIEHUH Mpo0JeM B TOBCEAHEBHON KHU3HU W
TPYJOBOM JI€ATETLHOCTH;

— ¢opMmupoBaHuE Yy OOy4YaloImUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAaHHUS 1EHHOCTH XHMHYECKUX 3HAaHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIIs UM HANPaBICHHOCTH AaJIbHEHIIIETOo
00y4eHUSI.

OOmiee uncaO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabLHbIE XUMHUYECKHE TOHATHUS

[Ipenmer xumuun. Ponb XMMuU B KU3HU YellOBEKA. XHUMHUSI B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsTHe 0 MeToAax MO3HAHUS B XMMHUHU. UHMCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XHUMHUYECKHUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEHIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAST MOJIEKYJISIpHAs Macca. MaccoBas J0Jisi XUMHUUYECKOT0 JJIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo dopmysiam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BeIIeCTB. XUMHUYeckue ypaBHeHUs. Knaccudukarms
XUMHUYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpalieHus: ¢ 1abopaTOpHBIM 000PYIOBaHHWEM, U3YyUYEHUE U ONHCaHUE
(GU3UYECKUX CBOMCTB O00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUsl BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKATHBAHHE
MEJTHON TPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOMN) SIBJICHUN, HAOMIOJeHUE 1
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOUM KHUCIOTHI C XJIOPHAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJAEICTBHE Keje3a ¢ pacTtBopoM conu meau (II),
U3Yy4YCHHE CTIOCOOOB pa3/ieNieHHs CMECEil: ¢ MOMOIIBI0 MarHuTa, (puIbTpoBaHUE,
BhIMIApUBAHUE, TUCTUIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
coilv, HaONIOJCHWE W  ONUCAaHUE  PEe3yJbTaTOB  TPOBEICHUSA  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJEKYJI
(I1IapOCTEP>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpOCToe
BelecTBO. Haxoknenwe kuciaopoja B Opupojae, (GU3MYECKHUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl



MOJIyYEHHUsT KHUCIOpoJa B JAa0OpaTopuu U MOPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoje. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DHJOTEPMHUYECKUE peaKUuu. TOIIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJICHHE MapHUKOBOTO0 3 eKTa, pa3pyleHrue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GuMyeckrue ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosryyenus. Kuciaortsl u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpilieHHble M HEHACBINIEHHbIE PAacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponb pacTBOpoOB B mpupoie U B KU3HU 4esnoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  cosieoOpa3sytonie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HeconeoOpasywmue. HomeHnknarypa okcugoB. Du3Wyeckue W XUMHUYECKHUE
cBoiicTBa OKcu0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WHIENOYM W HEPACTBOPUMbIE
ocHoBaHusA. HomeHkinaTypa ocHoBaHui. DPU3NYECKME M XHWMHYECKHUE CBOMCTBA
ocHoBaHui. [losryuenrne ocCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kuciaor. dusnueckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetawuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTAHUYECKUX COEAUHEHUN.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M W3YyYCHHUE CBOKMCTB KHCIOPOJa, HAOIIOJACHHE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBUSL BO3HHMKHOBEHUS U
npeKpameHus ropeHus (mokapa), O3HAKOMJICHHE C o0pa3laMd OKCHUIOB W
OMMCaHUWE HUX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, PACIO3HABAHUE W HW3YUYCHUE
CBOMCTB BOAOpoOJia (ropeHue), B3aumojaeicTBue Boaoposa ¢ okcuaoM menu (II)
(BO3MOKHO HCTIOJIb30BAHKE BHJICOMATEPHAIOB), HaOIO/IeHHEe 00pa3IoOB BEIIECTB
KOJIMYECTBOM | MOJIb, HWCCIENOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HaTpueM U KaibliieM) (BO3MOXXHO  HCIIOJb30BAaHUE  BUJIEOMATEPHUAIIOB),



uccleoBaHue  oOpa3llOB  HEOPraHMYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, PEaKkUui HEUTpaau3aluy, IIOJyYECHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METallla APYTUM K3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3a/ad N0 TeMe «BaxHelllne KIacChl HEOPraHMYEeCKHX
COCMHEHUIN.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMenToB JI. U. MenneneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMbOTEPHBIE OKCHIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpPUOAHAs  (HOPMBI
[Tepunonnueckoit cucrtembl xuMmuueckux 3nneMeHToB . 1. Menneneesa. Ilepuonasr
u rpynnbl. DPU3NYECKUIl CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB TNEepuoJa U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMUYECKUX  DIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPyIIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [UJIA Pa3BUTUsA Hayku W npaktuku. [[. M. MeHneneeB — yd€HbIN H
rpaXkJaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuy pas3iokKEHUsl, COCTUHEHU).

Mexcnpeomemnwie ceéa3u



Peanuzamusa MeXnpeaMeTHBIX CBS3€HM MPU H3YYEHUM XUMUHM B 8 Kiacce
OCYILIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX €eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSTUS: HAy4YHBIH (PakKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TEePUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBo M XMHUYeCKasl peaKkuusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaJMs, KajJblLHUs U UX
COEMHEHUII B COOTBETCTBHM C IIOJOKEHUEM 3JIeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IU4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
U COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(P(eKTy, o
U3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHUS.

[Torsitue o ckopocTH xumMudeckoil peaknuu. [loHstrne 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peaknusax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTne 0 xumuueckom paBHoBecun. DaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XHMMHWYECKOM PpEAKIMH W TMOJIOKEHUE XUMHYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENBHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUA C HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M JHUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUAAMHU
xumuueckoi cBsizu. Crenens auccoruanuu. CUabHbIE U C1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHHs peakunid. CBONCTBA KHUCIOT,
OCHOBaHMW U COJell B CBeTe MPEACTaBICHUN 00 DIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopusia HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKON pEaKiuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJIESKTPOMPOBOJTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIEJIoYed U  coJiel
(BO3MOXHO  HCMOJIb30BAaHUE BHJICO MaTEpUajoB), TPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIMid  HOHHOTO  OOMEHa
(oOpa3zoBaHMe oOcajKa, BBIJICJICHHE Tas3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakluH pa3ioKEHHsS, COCAUHEHUS), PACIIO3HABAHHE HEOPTaHHMYECKUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIUil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyecKkre CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3aUMOJICiCTBME C MeETaUIaMU, HEMETaJUlaMH, IIejo4amMu). XJIOPOBOJOPOI.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBa, MOJydYe€HHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJIOPOJA Ha OpPraHM3M YeJIOBEKa. BakHelne XJIOpuabl U HUX
HaxO0XJEHUE B IIPUPOJE.

O6mrast xapakTtepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/A U CEPhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTOPOaa
U ceppl. XuMUYecKknue cBoicTBa cepbl. CepoBOOpOa, CTpoeHUE, (Ppu3ndecKkue u
XuMuyeckne cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kucinotra, GQu3MUeCKMe W XUMHUYECKHe CBoMcTBa (OOIIME  Kak
NpEICTaBUTENsT Kjacca KHUCIOT U crenududeckue). XUMUYECKHE pEeaKIlnw,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJIyYEHUsI CEpPHOM KHUCIOTHI.
[Iprumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHHN B TpUpPOJe. XUMHUECKOE
3arps3HEHUE OKPYXKAIoIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIC JTOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIC CTETMICHU OKUCIEHUS. A30T, paCIpOCTpaHEHHE B MPUPOJIE,
dbuznUeckue U XuMudeckue cBoicTa. KpyroBopot azora B npupojie. AMMHUAK, €ro
dbu3nYecKre U XUMUUECKUE CBOMCTBA, MojydeHue u npumeHenue. Coiau aMMOHUS,
ux (pu3nyecKkre U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoicTBa (0OmIME KaKk MPENCTaBUTENS Kjacca KUCIOT U crnenuduyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoOpeHuil. XuMHUUYECKOe 3arpsi3HEHHE OKPYKarolel cpelibl COSITMHEHUSIMHU a30Ta
(KUCTIOTHBIE JIOXKAHW, 3arpsi3HEHUE BO3JAyxa, MOuYBbl U BOJ0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢gocdopa, Ppuznueckue M XUMHYECKHE CBOWMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUIESCKUE CBONCTBA,
nosryuenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX yI00PEHUH.

O6mas xapakrepuctuka amemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  auIOTPOIHBIC
Moau(UKALMK, PACHPOCTPAaHEHHE B Mpuponae, (HU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopor yriepona B npupozge. OKcuibl yriaepojaa, ux
¢uznueckre M XUMHUYECKHME CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIy4eHHe W TpUMEHEHHE. DKOJIOTHYEeCKHe MpPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUYECKUE U XUMHYECKHUE CBOMCTBA,
nojflyueHue u mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriiepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, STAHOJI, TTIULIEPUH, YKCYCHAsI KHCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
NPOAYKTHl UX TepepadoTku (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojaax — 1 ux
polii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OpPraHUYECKUX H
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npumeHenne. CoeauHeHHUs KpeMmMHUS B mpupoae. OOmme npeacTaBicHUs 00
okcuse kpemuus (IV) u kpemuueBoit kuciore. CHUIMKAThl, UX MCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxkHellne CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobimeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHUe 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIOTHI,
POBEICHUE KAUeCTBEHHBIX PEAKIUM Ha XJIOPHUI-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpaKarouue (PU3NUECKUEe M XUMHUYECKHE CBOWCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMu XJOpuaOoB (TAJOT€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W e€  coeAuHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUS caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHCJIOTHI, HW3Yy4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOUN KHUCIIOTHI, TPOBEJACHNE KAYECTBEHHON peakiluu Ha Ccybdar-
WOH W HaOJIOJIeHHE MpuU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasIoB), o0paslaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOTydYeHHE,
cobupaHue, paclio3HaBaHWE W W3y4YCHHWE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3yueHHUE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoOJeNen
KPUCTANTMYECKUX PpemETOK anmasza, rpadura, ¢yiiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHbBl W W3YYEHHE TNPHU3HAKOB HX IMPOTEKAHUS, O3HAKOMIICHHE C
OPOJNYKIMEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaeuIe HeMeTauIbl ¥ UX COSTUHEHUS).

MeTauiibl M X COeITMHEHUS

OO6mast XxapakTepUCTHKa XUMHUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnojoxeHus B llepuonmueckoit cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  peleérka.  DIEKTPOXUMHYECKUU  psij
HaNPsDKeHU MeTamoB. OU3NYecKkue U XUMUYECKUE CBOMCTBA MeTauioB. OO01ue
CIocoOBI TIONy4YeHUs] MeTaioB. [loHATHE O KOPpPO3WH METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposun. CriaBel (CTanmb, YYTyH, MIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTabl: MoJiokeHue B [leprnoanyeckoil cucTeMe XMMHUYECKHX
snementoB JI. M. MenaeneeBa, CTpO€HUE HMX aTOMOB, HaXOXJICHWE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHUABI HATpusa M Kanus. [IpumMeHeHue MIeNOYHBIX METaIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MAarHMd M KaJIbLMM: IIOJOXKCHHE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB J[. 1. Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NUECKue U XUMUYECKHNE CBOMCTBA MATHUS
U Kaiblivsa. BaxHeilmume coeauHeHUs Kaimblus (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoanyeckoit cucreme XuMUUECKUX 3J€MEHTOB /.
. MenneneeBa, CTpOEHHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), nx cocTaB, CBOMCTBA U MOJTYyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAIOB U CIUIABOB, UX (PU3MUECKUMU
CBOMCTBaMH, M3y4YEHHUE  PE3yJbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHNE CBOMCTB XECTKOM BOJBI, IIPOLIECCA TOPEHHUSI XKejle3a B KUCIOPOIe
(BO3MOXHO  HCIIOJIB30BaHUE  BUIAEOMATEpPHUATIOB), IMPU3HAKOB IPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKEJie3a
(II) u xene3a (III), memau (II), HabmroneHNE M ONMKMCaHUE TPOLIECCOB OKPAITMBAHMS
IUJIJaMEHU WOHAMHU HaTpus, Kajiusg M Kaablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HUCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxueimue
METAJUIBI U UX COCTUHEHUS.

XuMHS M OKpPYKA0LIafA cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHMUE BEIIECTB M XMMHUYECKUX peaknuii B ObiTy. IlepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeaenbHas I0MyCcTUMAas
KOHLIEHTpauus Beuects, nainee — [1JIK). Poiap Xxumuu B permieHuu 3KOJIOTMYECKUX
pooeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
Marepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 UCIOJIb30BaHUE KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJICb, SBJICHUE, IAaPHUKOBBIM
3 PeKT, TeXHOIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepusi, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJCKTPUYECKUN 3apsj, MPOBOJIHUKH,
NOJMYTIPOBOJHUKHU, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAS
peméTka, CruiaBbl, (U3MYECKUEC BEIMYUHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI00PEHHMSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpATbI, TOPHBIE IOPOJIHI,
TI0JIC3HBIC UCKOIAEMBbIC, TOIIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IHUHCTBE y4eOHOH H
BOCIUTATEIbHOM JI€SITETbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBe MpaBWJIaMHM U HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpolleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIMA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHMOTHYECKOT0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHMMAaHUA 3HAYEHUS XUMHYECKOW HAyKuM B KU3HU
COBPEMEHHOI'0 O0O0IIEeCTBA, CMOCOOHOCTH BJIAAETh JOCTOBEpHOU WH(MOpManuei o
NEePEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MHpa U 00OIECTBA;

2) rpa’kIaHCKOT0 BOCIIMTAHMS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKON, TBOPYECKOM W JIPYTUX  BHJAX
JESTEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH MIpH
BBITIOJTHEHUU y4YeOHBIX, I103HABATENIbHBIX 3a71a4, BBIMOTHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4eOHOW JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPa3BUTUA HAYKH W COCTABIISIOIIME
OCHOBY JIJI TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOMN CPEJION, O pOJIM XMMHH B O3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAuMBbIC MJIsI OOBSICHEHHS HAOJIOJaeMbIX MPOIIECCOB M SIBJICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMHU, CIPaBOYHOMN



JUTEPATYpOH, JOCTYNHBIMU TEXHUYECKUMHU CpPEACTBAMU HH()OPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEepeC K OOYy4YEeHHI0O M TO3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOEKTHOM H  HUCCIEI0BATEIBCKOM
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH U YPOBHS OOy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHHs KYJbTYPBbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOUMOCTH COOJIFOZICHUSI TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOTO BOCIIMTAHMS

UHTEPEC K MPAKTHYECKOMY U3YUCHHIO Mpodeccuil u Tpyaa pa3IuaHOro poja,
yBOXEHUE K TPyAy M pe3yjbTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIA BBIOOD
WHJUBUIyaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ YYETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEenTHON MpodheCCUOHAIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHLCS B MPOo(eCCHOHATBLHOM Cpeie;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

JKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJAEC KaK HCTOYHHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUsI, TOHMMAaHUE 1IEHHOCTH 3J0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOIOJCHUS
paBujI O€30IIaCHOTO MOBEACHUS MPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYaIHX,
YIPOKAIOUIUX 3I0POBBIO U )KU3HU JTIOJICH;

CITOCOOHOCTH MPUMEHSTH 3HAHMUsI, TOJIydaeMble MPU W3YUYCHUH XUMHH, IS
peILIeHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KyJIbTYpbl, OCO3HaHHS TJI00ambHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M IMyTell HUX pelieHUs MOCPEACTBOM METOJOB XHMHH,
SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLIMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbI

B coctaBe wMmeTanpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMHupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
OPUHIMII, TUIIOTE3a, (PAKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX NpeJAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YueOHbIE JACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJSTUBHBIE), KOTOpPbIE 00ECHEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHHUIO M OCYLIECTBICHUIO y4eOHOMH
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHITHN (BBIACTATH MX XapaKTEepHBIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTMMH TMOHSTHSIMHU), UCIOJIH30BAThH
MOHSITHUS JJIs1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUM, BRIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIAy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICTYKTHUBHBIC, [0 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIC B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKON peakiMu — MpU pelieHUuH y4eOHO-IT03HaBATEeIbHBIX 3a71a4, C YUYETOM
ATUX MOJIENBHBIX MPEICTABICHUN BBIABISATH U XapaKTEPU30BATh CYIECTBEHHbBIC
NPU3HAKU U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3M U
POTUBOPEUHSI B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble ucciaenoBarejabckue 1eCTBHUA:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YYCHUUYECKUX OJKCIIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJOM MpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €ro Pe3yNbTaT, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpojerIaHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJAOB U (OPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpaTypa XUMHUUYECKOTO COJAEp)KaHMs, CIpPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKHA OICHWUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



yMEHUE NPHUMEHSTh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsI BBIIOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MCHOJIb30BAHMS PA3IMUYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (pOpMY MpeacTaBlieHus WHpOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXEMaMH, JuarpamMMmami,
apyrumu popmMamu rpadukKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

yMEHHUSl 3aJlaBaTh BOMpPOCHl (B Xoie auanora W (Wiad) JHUCKYCCHH) TIO
CylIEeCTBY  OOCyXJaeMol  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPE/TIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IMOJYYEHHbIE  pe3yJjbTaTbl  MO3HABATEIbHOM
NESTENBbHOCTA B YCTHBIX W MHCHbMEHHBIX TEKCTaxX; JeNarh MPe3eHTAIUIO
PE3yIbTATOB BBHIMOJHEHUSI XUMHUUYECKOr0 JIKCIepUMeHTa (1abopaTopHOro OIbITa,
1ab0paToOpHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATENIbCKOM  NIESATENIBHOCTH  IPU  PEIICHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COIJIACOBAHUS
no3uiuit (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD), KOOPIAUHAIIMS
COBMECTHBIX JECHCTBHI, OINpEAEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerynsiTuBHBIC YHUBepCAIbHbIE y4eOHbIE NeHCTBHS:

YMEHHUE CaMOCTOSITEIBHO OIPENENATh LENN AESTEIbHOCTH, IJIaHUPOBAThH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(PEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX H
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBI AJITOPUTM  JCHMCTBUM IPU  BBIIIOJHEHUM 33JaHUM C YYETOM
IIOJIyYE€HHsI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaracMbl€ B YCIOBUM 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIep>KaHMsI, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAalOUIMMUCS HAY4YHBIE 3HAHUSA, YMEHHUS M CIOCOOBI



NeucTBUM, crenuduyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 1O  TMOJYYECHUIO HOBOTO 3HAHWS, €ro HWHTEPIpPETAlUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalIUSIX.

K koHiry oOyuenus B 8 kiaacce npeiMeTHbIE pe3yibTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHYECKasi peakius, Kiaccuukamus peakiui: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIMH, TEIUIOBOM 3P (HEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIpHAS W HEMOJSApPHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTUOH, aHWOH, PAcTBOpP, MAccoBas J0Jid BEIECTBa
(poI1eHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynam, BHUA XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasi) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca llepunoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHMYECKHX JJIEMEHTOB OT MX IOJIOKEeHUsA B llepmommueckoit cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, NOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckas cucremMa XuMuYeckux daementoB [l .
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacnpeaeneHne uX Mo 3JEeKTPOHHBIM CIOSIM);

KJIacCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBI, HEOPraHUYECKHUE BEIECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO  MaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »JJeMeHTa 1o ¢dopmyIe
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIIBHOW JESATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBICHUE TMPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsI U3YyYEHHS CBOICTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWjaM  MOJb30BaHUS ~ XMMHYECKOM  mOCcynoll |
nabopaTopHbM 00OpYJOBaHHMEM, a TaKXKe TMpaBUiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJAa U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xonmy oOydenus B 9 Kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIusi, XUMUYECKast CBA3b, TEIJIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHMMHUYECKON pEaKUuH, MPEACIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISi COCTaBJICHUS (POpMys
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

ONpPEAEsATh BAICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX AJIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy CO€IMHEHUUW 1o ¢dopmysaMm, BHJI XMMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCMHEHUAX, 3aps)l MOHA MO XUMUYECKOW (opMyrie, XapakTep Cpeibl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTUYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBAaTh M XapaKTEepU30BaTh
Tabinunyto ¢opmy Ilepuonnyeckoi CUCTEMBl XUMUYECKHUX JJIEMEHTOB:
paznuyaTh TOHATUS «rjaBHas noarpynna (A-rpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOIBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMMHYECKHX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJibIX NEPHOJ0B U IVIABHBIX MOJACPYII C YYETOM CTPOECHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUe W crenuuueckrue XUMHUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEP)KIas OIMNHCAHUE
npUMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIU;

COCTaBJISITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN NOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PeaKlni;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmyle
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHBIM OOOpYyIOBAaHMEM, a TakXKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMHUYECKUX ONBITOB IO TOJNYYEHUIO U COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiukar-, Ccyiabdar-, THIPOKCUI-HOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSTh OCHOBHBIE OTEpAIlMi MBICIUTEIFHON AESTENIBHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHUYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
Xumusi — BaxkHast 00J1acTh
1 €CTECTBO3HAHUSA U 5 ) bubnuorexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyelioBeKa
12 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
' peaKImn https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3znen 2. BaxHeiilme npeacraBuTen

HECOPraHu4e€CKHUX BEIICCTB

21 Bo3znyx. Kucnopon. [Tousitue 6 bubnuoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonarue o kucimorax g 1 bu6mmoreka [JOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonstre 06 5 | 1 bu6mmoreka [JOK
OCHOBAHHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [JOK
HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIHU



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

[Tepuonnueckuii 3aK0H U

31 [Iepnonnueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue atoma
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 brommorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bu6amorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakumit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOIUAIINS. g 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. Hemerasiibl M HX COeTUHEHU ST
21 OO6mast XapakKTepruCTHKA XUMHYECKHUX 4 1 bubnuoreka [JOK
' sneMeHToB VIIA-rpynmsl. ['amorensi https://m.edsoo.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [TOK
' PYIHERL 6P https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmnsl. A3oT, pochop u ux 7 1 Bubmmorexa LIOK
’ py ' ’ p https://m.edsoo.ru/7f41a636
COECIUHEHMS
OO01as XxapakTepuCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 buommorexa [TOK
' N by ' pod https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25



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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubnuorexa [JOK
3.1 Obmye CBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B oBeKa 3 bu6moreka [IOK
' CILECTBA M MATCPHAIIBL B AKHSHI 9e]T https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BDEMS 3 bu6mmoreka [IOK
PBHOE BpeM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KoanuecTBo 4acon HUcnosab3oBaHue
11/-11 Tema ypoka Beero Kontposabubie | IlpakTuueckue = 00opynoBanus «Touka
padoTsbI padoThI pocra»
| [Ipenmer xumuu. Poss XxuMuu B )KU3HU |
yenoBeka. Tena u BelecTna
2 ITonsaTre o MeTogaxX MO3HAHUS B XUMHUH 1
O6opynoBanue «Touka
pocTtay, 1abopaTopHBIi
IMpakTrueckas padora Ne 1 «IIpaBuia paGoThI IUTATHB, XiM. CTaKal,
. MpOOUPKH, CTYIIKA C
3 B JIaOOpaTOpHUH U MPUEMBI OOpaIICHUS C 1
MIECTUKOM,
Ja00paTOPHBIM 000PYIOBAHUEM)
CTEKJI.MaJI0uKa,
CIIUPTOBKA, PACTBOPHI
BELIECTB.
4 Yucteie BemectBa U cMecu. CriocoObl |
paszneneHus cmeceit
[IpakTuueckas pabota Ne 2 «Pa3nenenue O6opynosanue «Touka
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBAPEHHOMN 1 pOCTay, pacTBOPHI
COIIN)» BEIIECTB.
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKUE DTIEMEHTHI. 3HAKH (CUMBOIIBI) |
XUMHUYECKHUX JIEMEHTOB
[IpocTbie U coKHBIE BEHIECTBA 1
ATOMHO-MOJIEKYJIIPHOE YUEHUE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1




Xumnueckas popmyia. BaneHTHOCTh aTOMOB
XUMHUYECKHUX IEMEHTOB

OrtHOCUTEIbHAAd aTOMHAs Macca.

11
OTtHocuTenbHasE MOJIEKYJIIpHAsl Macca
12 MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B
COETMHEHUU
13 KomnuectBo BemecrBa. Monb. Mossipaast
Mmacca
O6opynoBanue «Touka
du3nYecKue ¥ XUMHYCCKHE SIBIICHUSI.
14 pocTa», paCTBOPBI
XuMu4ecKasi peakius
BELIECTB.
O6opynoBanue «Touka
[Ipu3Haky U ycaoBHs IPOTEKAHUS
15 . pocTay», pacTBOPHI
XUMHUYECKHUX PeaKInii
BELIECTB.
O6opynoBanue «Touka
3aKOH COXpaHEeHMsI MacChl BEILIECTB.
16 pocTay, pacTBOPHI
XUMUYECKUE YpaBHEHUS
BELIECTB.
17 Boruncnenust KouyecTBa, Macchl BellecTBa
110 YpaBHEHHSIM XUMUYECKUX PEaKIUil
Knaccudukanus XuMHUECKUX peakui
18 (coequHeHus, pa3ioKeHHs, 3aMEICHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IIeHnE U
cUCTeMaTH3aIls 3HAaHUH
20 KonrtponsHas padora Nel mo teme
«BermecTBa U XUMUYECKUE PEAKITUI»
21 Bozyx — cmecsk razos. CocTas Bo3ayxa.




Kucnopom — 35ieMeHT U mpocToe BEMIECTBO.
O30H

22

duznueckre 1 XUMHUYECKUE CBOUCTBA
KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHHE).
IToustue 06 okcumax

23

Crioco0bl MoJTy4eHus KHCI0po/ia B
71a00paTOPUU U MIPOMBIIIIICHHOCTH.
[IpumeHenue kucnopoaa

24

TennoBoit 3 PexT XUMUIECKOIN peaKIuu,
TOHSATHE O TEPMOXUMHUYECKOM ypaBHEHHH,
9K30- U SHIAOTEPMUUYECKUX PEAKITUIX

25

Tonnuso (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3/lyXa, CIOCOOBI €ro
MPEJOTBPALCHUS

26

[IpakTrueckast pabora Ne 3 o Teme
«ITonyyenue u cobupanue KMUCIOpoaa,
W3Yy4YEeHHE €ro CBOICTB»

O6opynoBanue «Touka
pOCTay», pacTBOPHI
BEIIICCTB.

27

Bomopoa — ameMeHT 1 mpocToe BEIecTBO.
Haxosxxnenue B mpupoje

28

dusznueckre U XUMHUYECKUE CBOMCTBA
Bojsiopoaa. [Ipumenenune Bogopoaa

29

ITonsaTHE O KUCIIOTAX U COJIAX

30

CrniocoOblI moJryueHust BOAOpOia B
nabopaTtopuun

31

IIpakTtuyeckas padora Ne 4 o reme
«Ilomyuenue u cobnpanue Bo10po/ia,
U3Yy4YEHHE €r0 CBOMCTBY

O6opynosanne «Touka
pocTay, pacTBOPbI
BEILIECTB.

32

MossipHblii 00bEM ra30B. 3aKk0H ABOTAIPO




Brrunciienus 00bEMa, KOJIMYECTBa BEIECTBA

33 ra3a Io €ro U3BECTHOMY KOJIHYECTBY
BEIIECTBA I 00BEMY
Brrancnenust 00bEMOB ra3oB 10 ypaBHEHHIO
34 peaKkiiKy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOUIEHUI ra30B
O6opynoBanue «Touka
35 ®u3nyecKrue 1 XUMHYECKHE CBOMCTBA BOBI pocTay, pacCTBOPBI
BELIECTB.
16 CocraB ocHoBanuii. [lonstue 06
WHJIUKAaTOpax
Bona xak pactBopurens. Hacelmennsie u O6opynosanue «Touka
37 HEHAaCHIIIEHHbIE PacTBOPBI. MaccoBast 105 pocCTay», pacTBOPHI
BEI[ECTBA B PaCTBOPE BELIECTB.
[IpakTuueckast pabora Ne 5 o Teme O6opynoBanue «Touka
38 «ITpurotoBieHue pacTBOPOB € ONPEACIEHHOMN pocTay, pacTBOPHI
MaccOBOM JI0JIeil paCTBOPEHHOTO BEILIECTBAY BELIECTB.
19 KontposbHas padota Ne2 mo teme
«Kucnopoa. Bogopoa. Bona»
O6opynoBanue «Touka
Oxkcuppl: coctaB, Kiaccupukanus,
40 pocCTay, pacTBOPHI
HOMEHKJIAaTypa
BEIIECTB.
[TonyueHnue n XxuMu4YeCKrUe CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB
O6opynoBanne «Touka
OcHoBaHMusI: COCTaB, KIaccuuKarms,
42 pocTa», pacTBOPHI

HOMEHKJIaTypa

BCIICCTB.




[TonydyeHue u XUMHYECKHE CBOMCTBA

43 .
OCHOBaHUH
O6opynoBanue «Touka
Kucnotsl: cocras, kimaccudukanus,
44 pocTa», paCTBOPHI
HOMEHKJIaTypa
BEILIECTB.
45 [Tony4yeHue 1 XUMHYECKHUE CBOMCTBA KUCIOT
O6opynoBanue «Touka
Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI
46 . pocTa», paCTBOPHI
MOJTy4YEHUs, XUMUYECKHUE CBONCTBA
BEIIIECTB.
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX
COCITUHEHU I
43 ['eneTnyeckas cBsI3b MEXKIY KIacCaMHU
HEOPraHUYECKUX COCAMHEHUI
49 O0001IeHrE ¥ cUCTEMATU3ALNS 3HAHUN
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX
coenuHeHun"
[lepBbie MOMBITKU KIIACCU(PUKAIIUU
51 XUMUYECKUX A1eMeHTOB. [loHsaTHE O rpynnax
CXOJIHBIX 3JIEMEHTOB
[Tepuoanueckuit 3akoH u [lepuoanueckas
52 cucTeMa XuMu4yeckux snemeHTos Jl. .
MenneneeBa
53 IIepuonsl, rpymnmsl, MOATPYIIIILI
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP.

H30TOo118I




CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

55 aneMeHToB [lepuoauueckoii cucremst /1. U. 1
MenneneeBa
XapakTepucTuKa XUMHUECKOT0 2JIEMEHTA T10

56 ero noJyioxkeHuro B [leproanueckoil cucreme 1
. N. MenneneeBa
3navenue [leproauyeckoro 3akoHa st

57 pa3BuTHA HayKu U npaktuku. 1. 1. 1
MenneneeB — y4€HbIN, NT€1aror u
TpaKJIaHUH

53 DNEeKTPOOTPUIIATETLHOCTH ATOMOB i
XUMUYECKHUX IJIEMEHTOB

59 HNonHnas xumuyeckas CBs3b 1

60 KoBaneHnTHas nonsipHas XuMH4eCKasi CBA3b 1

61 KoBaneHnTHas HenmosipHasi XUMUYECKas CBSI3b 1

62 CreneHb OKUCIEHUS 1

63 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1

64 OKucauTenu U BOCCTAHOBUTEIIH 1

65 KonTponbnas padora Ne4 o teme «CtpoeHue 1
aToMa. XUMUYecKasi CBSI3b»

66 PesepBusiit ypok. O6o01ieHue u |
cUCTeMaTu3aIus 3HaHUH

67 PesepBHriit ypok. O6o01ieHue u 1
cucTeMaTu3alus 3HaHUH

68 PesepBuriit ypok. O6o011eHne u 1
cucTeMaTu3alus 3HaHUH
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9 KUIIACC

KoaunuyecTBo 4acoB

Hcnoan3oBanue

Ne i/t Tema yYpoKka B KOHTpOJIbHBIe HpaKanecxne oﬁopynonamm «Touka
cero
padoThI padoThI pocra
[Tepuonnueckuii 3akoH. [leprnonnueckas
1 cucTeMa XuMH4eckux ajaeMmenToB /I, W. 1
MenpneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XUMHMYECKUX DJIEMEHTOB IEPBBIX TPEX 1
TIEPUOJIOB
3 Knaccudukanus u HoMeHKiIaTypa 1
HEOPraHMYECKUX BEIECTB
4 Bubl XMMHUYECKOM CBSA3HU U TUIIBI |
KPUCTAUIMYECKUX PEMIETOK
KontposbHas padota Nel o teme
5 «IToBTOpEeHue u yriyoieHne 3HaHUIA 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»
. Ob6opynoBanue «Touka
Knaccudukanus XuMHYeCKUX peaKIUii o
6 1 pocCTay, pacTBOPHI
Pa3IMYHBIM PU3HAKAM
BEILIECTB.
[loHsATHE O CKOPOCTH XMMUYECKON PEAKLUU. Ob6opynoBanue «Touka
7 [ToHsATHE O TOMOT€HHBIX U I'€TEPOTr€HHBIX 1 pocTay, pacTBOPbI
peakuusx BEILIECTB.
[loHsATHE 0 XUMUYECKOM PAaBHOBECHHU.
O6opynosanne «Touka
@DaKTOpHI, BIUAIONINE HA CKOPOCTh
8 1 pocTay, pacTBOpPHI

XHUMHYECKOU PCaKIUU U IMOJIOKCHUC
XUMHUYCCKOI'0 paBHOBCCHUS

BCIICCTB.




OKHCIIUTEIFHO-BOCCTAHOBUTEIILHBIC

? peakuuu
O6opynoBanue «Touka
10 Teopus 31eKTPOIUTHUECKON IUCCOLMALINH. pocTay, TaT4uK
CunbHbIe U cl1adble AIEKTPOIHUTHI AJIEKTPOIIPOBOIHOCTH,
pacTBOpPHI BELIECTB.
O6opynoBanue «Touka
11 HoHHbIE ypaBHEHMS peakui pocTay, pacCTBOPBI
BELIECTB.
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI O6opynoBanue «Touka
12 B CBETE MPEJICTABIICHUN 00 pocTa», paCTBOPBI
ANIEKTPOJIUTUYECKON JTUCCOLIMAIUU BELIECTB.
XUMHUYECKUE CBOMCTBA COJIEH B CBETE O6opynoBanue «Touka
13 MPEACTABICHUIN 00 AMEKTPOTUTHIECKOM pocCTay», pacTBOPHI
JMICCOLIUAIIIHT BELIECTB.
14 [TonsiTue o ruaponuse conen
15 O0001IeHrEe U cUCTEMAaTU3aLNs 3HAHUN
16 [Ipaktuueckas padora Ne 1. «Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4»
KonTponbnas pabota Ne2 mo teme
17 «ONEeKTPONUTHYECKAs TUCCOIMALINS.
XUMUYECKUE PEaKIIUU B PACTBOPaX»
13 OO1mas XxapakTeprCcTHUKa TaIOT€HOB.
XUMHUUYECKHE CBOMCTBA HA TPUMEPE XJI0pa
Xnoposogopon. CoisiHast KMCIIOTa, O6opynosanne «Touka
19 XUMUYECKHUE CBOMCTBA, MOJTYUYEHUE, pocTay, pacTBOPbI
MIPUMEHEHUE BELIECTB.
20 IIpakTtuyeckas padora Ne 2 o reme Ob6opynoBanue «Touka




«ITomydeHnue COnTHON KUCIOTHI, U3y4CHUE
€€ CBOUCTB»

pocTay, pacTBOPbI
BCILICCTB.

Breraucnenus no YPAaBHCHUAM XUMHUYCCKUX

21 peakuuii, eCiii OMH U3 PEarcHTOB JaH B
M30bITKE
OoOopynosanue «Touka
OO6mas xapakTepucTuka 3J1eMeHToB VIA- Py
22 pocCTay», pacTBOPHI
TPYIIIBI
BEIIIECTB.
AnI0TpOTHBIE MOTU(UKAITIN CEPBI. O6opynoBanue «Touka
23 Haxoxnenue cepbl U €€ COeTMHEHUH B pocTa», pacCTBOPBI
npupoje. XMMHYECKHUE CBONCTBA CEPbI BENIECTB.
24 CepoBoaopo/i, cTpoeHHe, PU3NIECKHUE U
XUMHYECKHE CBOWCTBA
Oxcuppl cepbl. CepHas KUCIIOTA, O6opynoBanue «Touka
25 (br3UYecKre U XMMHUYECKUE CBONCTBA, pocCTay», pacCTBOPHI
MIPUMEHEHHE BELIECTB.
XUMUYECKUE pPeaKlnu, JIeXKaIIle B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCO0a MOITyYeHHUS
CEpHOIl KUCIIOThL. XUMHUYECKOE 3arps3HEHHE
OKpY>Karollel cpesibl COEAMHEHUSMHU CEPhI
7 Brruncnenue MaccoBoil 10711 BbIX0/1a
MIPOJYKTa peaKkiuu
OO1as xapakTepucTUKa dJ1eMEHTOB VA-
O6opynosanne «Touka
rpynmsl. A30T, paclipOCTPaHEHUE B
28 pocTa», pacTBOPHI
npupoje, GU3nuecKue U XUMUIEeCKHe
. BEILIECTB.
CBOMCTBa
29 AMMHak, ero (pU3NYECKue 1 XUMUIECKHE

CBOﬁCTBa, MOJIYUYCHHUC U IPUMCHCHUC




30

[Ipaktuyeckas padora Ne 3 o reme
«[ony4yenne ammuaka, U3y4ueHHe ero
CBOMCTB»

O6opynoBanne «Touka
pocTay, pacTBOPbI
BCILICCTB.

31

A3oTHas KHCIOTa, € Pu3nuecKue u
XUMHYECKHE CBOMCTBA

O6opynoBanue «Touka
poCTa, paCTBOPHI
BEIIIECTB.

32

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI
B KauecTBE MUHEPAIbHBIX YAOOPEHUH.
XUMHUYECKOE 3arpsi3HeHUE OKpY Karolen
Cpebl COeTMHEHUSIMHU a30Ta

33

®docdop. Oxcua pochopa (V) u pochopnas
KHCJI0Ta, (bl/ISI/I"IeCKI/Ie U XUMHUYCCKHUEC
CBOICTBA, MOJy4YCHHUE

34

Hcnons3zoBanue ¢pocdaToB B Ka4yeCTBE
MHHEPATBHBIX YAOOPEHU. 3arps3HeHNE
MPUPOIHOM cpenbl hochaTamu

35

Yrnepon, pacupocTpaHeHue B IpUpoJie,
(uznueckrue U XUMUYECKUE CBOMCTBA

36

Oxkcuppl yraepoaa, ux pusudeckue u
XMMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHJIOM YTJiepoa
av)

37

YroapHasg KUCIIOTa U €€ COJIN

O6opynosanne «Touka
pocTay, pacTBOPHI
BEIIIECTB.

38

IIpaktuyeckas padora Ne 4 o reme
"[losrydyeHne yriaekucioro rasa.
KavecTBenHas peakuus Ha kapOOHAT-HOH"

O6opynosanne «Touka
pocTay, pacTBOPbI
BEILIECTB.




39

[TepBoHauabHBIE TOHATHUS 00
OpPraHWYECKUX BEIECTBAX KaK O
COCIMHEHMSX YIJIepoaa

40

Kpemuuii u ero coeguHeHus

41

[Ipaktudeckas padora Ne 5. Pemenue
IKCMIEPUMEHTAIBHBIX 337124 10 TEME
«Baxnemnine HeMeTaJJIbl U UX
COCMHEHHUS

42

KonTponbhas paborta Ne3 no teme
«Baxuenime HeMeTauIbl U UX
COEIMHEHUS

43

OO6mrast XapakTepruCTHKa XUMHYECKIX
3JIEMEHTOB — METaJUI0B. MeTtamnnueckas
CBSI3b M METaJNINYecKasi KpUCTAJUINYECKast
pemérka. Pu3nyecKkre CBOKMCTBA METAIIIOB

Komzexus meTanios

44

XUMHUYECKUE CBOMCTBA METAJLIIOB.
DIJIEKTPOXUMHUYECKUI Pl HAIPSIKECHUI
METaJlJIOB

O6opynoBanue «Touka
poOcCTay, pacTBOPHI
BELIECTB.

45

OO6mme cnocoOb! MOTYyYEHUS METAJLIOB.
CrnnaBel. Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHX PEAKIIMH, €CIIH OJHMH U3
pEareHToB COJCPIKUT IPUMECH

46

Ilonsatue o KOppO31UHu METAJIJIOB

47

Il{emouHbIe METAIBI

O6opynosanne «Touka
pocTay, pacTBOPHI
BEILIECTB.

48

OKCI/I,Z[LI U TUAPOKCUIBI HATPUA U KaJIUA

49

H_[eHO‘-IHOBGMeJ'ILHLIC MeTaJlJIbl — KaJbIui U




Mar"duu

50 Baxwueiime coeTMHEHNS KaIbLHs
51 O06o001eHre u cucTeMaTru3anus 3HaHU!
52 JKEcTKOCTh BOJBI M CITOCOOBI €€ yCTpaHeHHS
[IpaxTueckas padota Ne 6 o Teme O6opynosanue «Touka
53 "YKécTkocTh BOJBI U METO/BI €€ pocTa», pacTBOPHI
ycTpaHeHus" BEILIECTB.
54 AJIFOMUHU T Kosmnekmus metamios
55 AMpoTepHbIe cBOWCTBA OKCHIA U
TUIAPOKCH]IA
56 Kenezo Komnekmus metamios
57 Oxcunpl, THAPOKCUIBI 1 con kene3a (1) u
xenesa (I1T)
58 O0001IEeHNE U CUCTEMATU3AINS 3HAHUN
[Ipaktuueckas padora Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«BaxHneiilue MeTauIbl U KX COSIUHEHUSD)
Boruncnenus o ypaBHEHUAM XUMHUYECKUX
peaxiui, eciiu OJUH U3 PeareHToOB JaH B Ob6opynoBanue «Touka
60 M30BITKE WK COJEPKUT MPUMECH. pOCTay, pacCTBOPHI
Brruncnenus MaccoBoO# 10111 BBIXOA BEIIECTB.
MIPOJYKTa peaKkiuu
61 O06o0011eHre U cucTeMaTH3alns 3HaHUN
6 KonrtponbHas padora Ne4 o teme
«BaxkHeiilme MeTamIbl U KX COSIUHEHUSD)
. O6opynoBanne «Touka
BemecTBa 1 Matepuaisl B IOBCEAHEBHON
63 pocTay, pacTBOpPHI

JKHM3HH 4YCJIOBCKA

BCIICCTB.




64 XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH 1
cpenabl

65 Postb XuMUM B pemieHNH SKOIOTHIECKUX i
pooieM

66 PezepBubIit ypok. O000mmIeHne u |
cucTeMaTu3anus 3HaHUH

67 PesepsHbiit ypok. O60011eHne u |
cHCTEeMaTH3aIHsI 3HAHUI

68 PesepsHblit ypok. O60011eHne u |
cUCTeMaTH3aIHsI 3HAHUH
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