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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMUHM Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa30BaHMs COCTAaBIECHA
Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTesbHOMN
MpOrpaMMbl OCHOBHOTO o011ero o0paszoBanus, npeacraBieHHsix B @I'OC 000, a
TaK’K€ Ha OCHOBE (efepalibHON padoueil mporpaMMbl BOCHUTaHHUS U C Y4ETOM
KOHLEMIUN TpernojaBaHus yd4eOHOro mnpeamera «XuMus» B 00pa3zoBaTeNIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo XxuMuu [1a€T NpEACTaBICHUE O LENsAX, oOLeH cTpaTeruu
oOydeHHMs, BOCHHMTAHMS M Pa3BUTHUA OOYYaIOIIUXCS CPEACTBAMHU YyuyeOHOTro
npenMera, YCTaHABJIMBAET o0s3aTenbHOe MpeIMETHOE COJIepKaHue,
npelycMaTpUBaeT paclpelelieHne €ero Mo KiaccaM U CTPYKTypUpOBaHUE TIO
paszienaM M TeMaM MPOrpaMMbl MO XWMHH, OMNPEIEISIET KOJIUYECTBEHHBbIE U
KayeCTBEHHbIE XapaKTePUCTUKH co/iepKaHusl, PEKOMEHTyEMYIO
NOCJIEIOBATENIBHOCTh ~ M3YYEHHS] XUMHUM € y4€TOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYarouuxcs, OmNpenensieT BO3MOXXHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa3oBaHus, a Takke TpeOOBaHUH K
pe3yabTaTam oOydeHusl XUMHUM Ha YpOBHE IieJiel U3y4eHMsI IpeMeTa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIbHOW JEATEIbHOCTH OOYYarOIIErocs MO OCBOCHUIO
y4eOHOI 0 COIep KaHUS.

3HaHUE XUMHUU CIYXHUT OCHOBOM g (OPMHpPOBAHHMS MHMPOBO33PEHHUS
oOyyarouierocsi, €ro MpeACcTaBIeHUIl O MaTEpUaIbHOM €IUHCTBE MMpPA, BAXKHYIO
poJb UrparoT (GopMHUpyEeMble XMUMHMEW MNPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruM U 00 HBOJIIOLMU BEIIECTB B MPHUPOJAE, O MyTSIX PELICHHUs INI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U 3KOJOTMYECKON 0€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHEHMS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3aly  BO3MOXKHOCTEH  Jjii  caMOpa3BUTHA |
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 (hYyHKITMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEM
OOy4aroUIuXcs, HAaBBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIBbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKU3HHU, TaK U B MPOPECCUOHATBHOMN ACSITETbHOCTH;

3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsJ1a HA €AMHCTBO IPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 y4YaroIINXCS;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHHWEeM 0a30BOM HAYKH XMMUM Ha ONpPEeNeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAUYUMBIX TOHSTUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMmy, BBITIONHAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWS TPU HW3YYCHHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CHIOCOOHOH aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KHU3HHU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (dopmupoBanue o00miel (YHKIMOHAIBHON U €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE y OOyYalOIUXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctasisieT 136 gacos: B 8 kinacce — 68 gacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOXKHBIE BEllleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA CcocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs MacChl BeHIecTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJ0BAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢usnueckux (TUTaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa C KUCIIOTOM) SIBIICHUM, HAOII0JIeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUe THAPOKCUIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elieHUss CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoOBEACHNE OUYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1rapocTepKHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHME U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE apHUKOBOro 3¢ (dekra, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syromiye  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DU3NUECKME M XMMHYECKUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIIOJIb30BaHUE BUJACOMATEPUAJIOB), HAOIIOJCHHE OOpPA3I[OB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METAJIIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumopeiicTBus okcuga meau (II) ¢ pactBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUI.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunoguueckoit cucrtembl xumuueckux aneMeHToB J[. . Menaeneesa. Ilepuobl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl JI. WM. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuonnueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKHX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. Y. MennpeneeB — y4yé€Hbl U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTHSI: HAYYHBIM (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TMEPUOJIOB, Kalaus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakIiuii Mo pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peakiuu. llonstue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHL.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHblE HMOHHBIE YypaBHEHMs peakuuii. CBolcTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJABI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6miast xapakTepucTtuka ranoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
CosnsiHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHUe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmcioTa, (QuU3HYECKMe H XHMHYCCKHE CBOWCTBA (00mmE Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacCHpOCTPAHEHHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHNE OKPYKaIOIIEe Cpeibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnons3zoBanue hocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKCHabl yriaepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dext. YronpHas KUCIOTa U €€ COMM, UX (PU3NYECKUe U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCTUHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKHU BaKHBIX BELIECTBAX: KUPaX, O€IKax, yrieBoJax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHenne. CoenuHeHus KpemHUs B mpupoje. OOmmue mpeacTaBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCJAMHEHHM (BO3MOXKHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUaIoB), 00pa3laMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIOTHI C MEABIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUe, coOOMpaHue, pacro3HaBaHUE U M3yUeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no reme «BakHelIe HeMETaAJUIb U UX COSTUHECHUSY.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpPUCTAUIMUECKass  peIIETKa.  DJIEKTPOXUMUYECKHU P
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpusa W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B TIpupojae. PU3NUECKUe U XUMUYECKHE CBONCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THAPOKCUIbLI U conu xenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KaJbLUs, aJIIOMUHUSA, LIUHKA, >KeJie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIUHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHUH 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEITUYUHBI, €IUHHIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MuUHEpalbl, TOPHBIC IMOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIbHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMaMHU TOBEJCHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U Hay4yHOMY HAcCJeJuI0, MOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUEi O
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W  JIPYrUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JESITENbHOCTH TpHU
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIEcce ITOW Y4YeOHOUM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMIOBEJACHHWE U IIOCTYIKM CBOMX TOBApPUUIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY Il IOHMMAaHUSI CYIIIHOCTH HAYYHOM KAapTHUHBI MHUpA, MpEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIC il OOBSICHEHHS HaOII0IaeMbIX IMPOIECCOB W SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOAICHUSI TpaBWJI 0€30MacHOCTH MpU  OOpalleHUuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHHUS NPEIMETHBIX 3HAHWUH TIO0 XWMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBA3AaHHBIX C OKPYIKAOIIEH MPUPOJHOU CPEIOH, JJIsI MOBBIIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPhIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpblE OOecneYnBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSITUN (BBIACTATH UX XapaKTEepHBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUHU sl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEeMbIe B XUMHUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBaTEeIbHBIX 3a7a4, C YIYETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHWIO, OPTaHU3ANMH W TPOBEIICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHeTa), KPUTUYECKH OIEHHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOXKHBIMU CXEMaMH, JHarpaMMaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIbHON
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEICHUE KPUTEpPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d3(PEeKTUBHBIE CIIOCOOBI pEIIeHUsT YYCOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO PE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHOl pabodyell mporpaMMon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 10  TMOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEPIPETAUH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

® pACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PpEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTadb, pPaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTUOH, aHWOH, PAcTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHIICHTPAIIHsI) B PACTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKUX TOHSITUA U
MPUMEHSTh 3TU TOHATHS MPU ONMKMCAHUM BEILIECTB U UX MPEBPAICHUM;

® CTOJIb30BaTh XMMHUYECKYI) CHMBOJIMKY JJII COCTaBJieHUS GOpMYIl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

® OIpeeisaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENIEHb  OKWCJEHMs  JJEMEHTOB B  OMHApPHBIX  COCIUHCHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COCIMHEHUU TI0
dbopmynaM, BHJ XUMHYECKOHW CBsi3M (KOBAJICHTHass W HOHHAs) B
HEOPraHWYECKUX COCJTUHCHUSAX;

e packpeiBaTh cMbica llepuogunueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TOHMUMAHHUE TEPUOJANMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX TOJoKeHus B Ilepuoanueckoit cucreme,
3aKOHOB COXpPAHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTAIpO;

® OIMCHIBaTh M XapakTepu3oBaTh TabnaumuHyro (opmy Ileprogmyeckoi
CHCTEMBl XUMHMYECKMX OJJIEMEHTOB: pa3jiMyaTh TOHATUA «TJIaBHA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOJIbIIINEe TIEPHOJBI, COOTHOCHUTH OOO3HAUCHHS, KOTOPbIE HMCIOTCSA B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpaeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

e KJIAacCU(PUIMPOBATH XUMHUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEILECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIIOBOMY 3D (exTy);

® XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

® [IPOTHO3MPOBAThH CBOWMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCHUTENIbBHYIO MOJIEKYJISAPHYIO U  MOJISIPHYIO MAacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEaAKIUY;

® [IPUMEHSATH OCHOBHBIE OINEpAIlMU MBICIUTEIILHON NEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHsS] CBOWCTB
BEIIECTB W XHMHYECKHX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHue, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e cClEIOoBaThb  MpaBWIaM  TOJIb30BaHUS ~ XMUMHYECKOM  IOCYAOW U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHMUIO PACTBOPOB IIEJIOUYEH M KUCIOT C MMOMOIIBIO HHIMKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOyuenus B 9 Kkiacce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATUNA: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCIICHUS, XMMHUYECKasl PeaKlns, XUMUYECKasi CBA3b, TEIIOBOU 3(deKT
peakuud, MOJb, MOJIApHBIA  O00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHWE H  BOCCTAHOBJICHHE,
amuiotponusi, aMmGpOTEpHOCTh, XUMHUECKass CBI3b (KOBAJICHTHAsl, MOHHAS,
METAJIMYECKasi), KpUCTAJUIMYECKasT pemeTka, KOppo3usi METalIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
NPUMEHSTH 3TH MOHITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTaHUYECKUX COCIAMHEHUM, TUIl KPUCTATUTUYECKON
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «TrJaBHasg mnoArpymnna (A-Tpynmna)» U «mnobodyHas
noarpymnmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacmpeneieHue UX 10 DJJIEKTPOHHBIM CJIOSIM), OOBICHATH oOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaliblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO YMCIy M COCTaBYy Y4YacTBYIOIIMX B pEaKIUu
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHUS XHMHUYECKUX TMPEBpPAlICHHA B pa3IHYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMEHTa 1o ¢opMmyie
COCIUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnMoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB IO TIOJYYCHHIO MW COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AaMMHUAKa U yIIIEKUCIIOTO ra3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpEHUe, MOJACIUPOBAHUE, DKCIEPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
HaumeHoBaHue KosunvecTBO 4acos
Ne iieKTpOoHHBbIE (uHd poBbIEC)
pa3esioB H TeM KonTtpoiabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMPOrpamMmmabl padoThI padoThI
Paznea 1. IlepBoHayajibHbIe XUMHYECKHE OHATHSA
XHUMHST — Ba)KHas
o0racThb
1.1 €CTECTBO3HAHUS U 5 2 bubamorexa [IOK
' . https://m.edsoo.ru/7f41837¢
PaKTUYECKOM
NESITEIbHOCTH YETIOBEKa
12 BemiectBa u 15 1 bu6anorexa IIOK
' XHUMHUYECKUE PEeaKIINH https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20

Pa3znen 2. Baxkueiinmue npeacra

BUTC/IH HCOPraHMIE€CKUX BEILIECCTB

21 Boznyx. Kucnopon. 6 but6mmoreka IIOK
[TousiTue 00 okcumax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilousitue o 8 1 bu6anorexa [JOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
2.3 rBlgii}EZCSg . 5 1 1 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OCHOBAHHMSIX
2.4 OCHOBHBIE KJIACChI 11 1 1 bu6anorexa [IOK



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

HCOPraHNM4YCCKHX

COEIUHEHUN

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

Hroro no pazneny

30

Paspnea 3. llepuoanueckuii 3axoH u Ilepuoanueckas cucrema xumu4eckux jiemenToB [I. M. MenaesieeBa.

CTpOCHI/le aToMoOB. XMMHUYeCKasl ¢BsI3b. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbLHbIE P€aKIInu

[lepnoanueckuii 3aK0H
u Ilepuoanueckas

31 CUCTEMA XMMHYECKUX 7 bubmmoreka IIOK
snementos /1. U. https://m.edsoo.ru/7f41837c
Menpese-eBa.

Ctpoenue aTroma
XuUMHYECKas CBSI3b.

39 OKHCIIUTEIIBHO- g bu6anorexa IIOK
BOCCTaHOBHTEIILHEIE https://m.edsoo.ru/7f41837¢
peaxkuuu

bubnuoreka [JOK
Hroro mo pasney 15 https://m.edsoo.ru/7f41837c
PezepBHOE BpeMms 3 bubmorewa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68
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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

9 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posrbie)
Kontpoabnsie  IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
Pasznen 1. BemecTBo U XUMHYeCKHE PEAKIMHU
IT 0
11wt ccnom pusacaon | 5 1 BuGmioresa LIOK
' pasi https://m.edso0o.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubnuoreka [JOK
' XHUMHUYECKUX PEakiinuii https://m.edsoo.ru/7f41a636
3
1.3 ;IIS(I:((TP EZH:I:I{;;;\EEI‘ICCKHG 8 1 1 Bubmmorexa LIOK
' AHICCONHARIT. https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
Utoro no pazneny 17
Pa3gesa 2. Hemera/sIbI M UX COCIHHEHUSA
ot Oo6mas Xf(lpaKTepI/ICTI/IKa - . . BuGmorexa LIOK
' RHMITHCCIID SNEMEHTOR https://m.edsoo.ru/7f41a636
rpymmsl. ['asorenst
., OO6murast xapakTepUCTHKA ia . BuGmorexa LIOK
: K -
HAMITHCCIHX BHCM,?HTOB https://m.edsoo.ru/7f41a636
rpynmbl. Cepa v €€ cCoOeTUHEHUS
2.3 OO01as xapakTepucTuKa 7 1 bubmmoreka [JOK



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

XUMHYECKUX 3JIEMEHTOB V A-
rpynnsl. A3ot, pochop u ux
COEIMHEHHUS

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

OO61as xapakTepucTHKa

XUMHYECKHX 3J1eMeHTOB |V A- bu6anorexa [JOK
2.4 . 8
IPYIIBL. YTISPOJ U KPEMHHH 1 https://m.edsoo.ru/7f41a636
UX COCIMHCHUS
Uroro no pazneny 25
Pa3znen 3. Meta/liibl U MX COeIMHEHMSI
bu6anorexa IIOK
A i 4
3 Obupte CROACTES MeTaIIoB https://m.edsoo.ru/7f41a636
39 Baxxnenmue MeTaibl U UX 16 bu6anorexa IIOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. XuMus u oKkpyskamomias cpeaa
41 BemecTBa n maTepuaisl B 3 bubmmoreka IIOK
' ’KM3HM Y4EJI0BEKA https://m.edso0.ru/7f41a636
Uroro no pazneny 3
P 3 bubmmnoreka [JOK
CSCPBHOC BpEMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
Jara nipoBegeHus
Nenn/m | Tema ypoka
KonnuecTBo Ipumeuanust
IIo nnany | Ilo ¢akry
4acoB
1 [Ipenmer xumun. Posib XuMuu B )KU3HU 1
yesioBeka. Tena u BeriecTBa
2 [TonsiTe 0 MeTOaX MO3HAHUS B XUMUU 1
[Ipaktuueckas padora Ne 1 «IlpaBuna
3 paboThI B J1a0OPATOPUU U MIPUEMBI 1
oOparteHus ¢ 1abopaTOpHBIM
000pyAOBaHUEM
4 Yucteie BemecTBa U cmecu. CriocoObl 1
pa3zesieHus cMeceit
[Ipaktuueckas pabora Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYUCTKU 1
MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJICKYJIBI 1
7 XUMHUYECKUE PTIEMEHTBI. 3HAKH 1
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB
8 IIpocThie U CIIOKHBIE BEIIECTBA
9 ATOMHO-MOJNEKYISIPHOE YUECHHE
10 3aKOH MOCTOSIHCTBA COCTaBa BEILECTB. 1
Xumunueckas popmyna. BaieHTHOCT




aTOMOB XMMHNYCCKHUX JJICMCHTOB

OTHOCUTENbHAA aTOMHAas Macca.

1 OTHOCHUTEeNbHAs MOJICKYJISIpHAs Macca

12 MaccoBas g0JIs1 XUMHYSCKOT0 JICMECHTA B
COCTMHCHUU

13 KonuuectBo BemecTBa. Mosib. MossipHas
Macca

14 dusnyeckue ¥ XUMHUYECKHE SIBICHUS.
XUMHUYecKas peaxius

15 [Tpu3Haku 1 yCcIoBUS MPOTEKAHUS
XUMHUYECKUX peaKIui

16 3aKOH COXpaHEHUS MacChl BEIIECTB.
XUMUYECKHE YPAaBHEHHUS
Brrunciaenus KonuuecTBa, MacChl

17 BEIIIECTBA M0 YPABHEHUSIM XUMHUYECKUX
peakiui
Kiaccuduxanuys XuMUIeCKUX PeaKIIUi

18 (coeMHEHMs, Pa3JIOKECHUS, 3aMEIIICHNUS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIII-

19 sHIKIoneauct. O000IIeHNE U
cUcTeMaTHu3alys 3HaHUU

20 Konrtponbnas padota Nel no teme

«BemiecTBa 1 XUMHYECKHE PEAKIIAN




21

Bo3nyx — cmech razoB. CocTaB Bo3ayXa.

Kucnopon — anemeHt u nmpocroe
BemecTBo. O30H

22

Du3nvecKue 1 XUMHUYECKHUE CBOMCTBA
KHUCIIOpOJia (peaKiuu OKUCIICHHUSI,
ropenue). [Tonstue 06 okcumax

23

Cnioco0bI mosTy4eHust KUCIopoaa B
1a60paToOpPUM U IPOMBIIIIICHHOCTH.
[Ipumenenune kucmopoaa

24

TennoBoit 3G HEeKT XMMUIECKON peaKIu,
MOHSTHE O TEPMOXUMHYECKOM YPaBHECHHH,

9K30- U QHOJOTCPMHUYICCKUX PCAKITUAX

25

TommBo (He(Th, yroas U METaH).
3arpsi3HEHHE BO3lyXa, CIIOCOOBI €T0
peI0TBPAIICHUS

26

[Ipaktuueckas padora Ne 3 o Teme
«Ilonyuenue u cobupanue Kuciopoaa,
WU3y4YEHHUE €r0 CBOMCTB»

27

Bonopon — anemeHT u npocroe
BelecTBo. HaxoxaeHnue B nmpupoje

28

dusnyeckue 1 XUMUYECKUE CBOMCTBA
BoJiopoja. [ Ipumenenue Bogopoaa

29

IToHsiTHE O KUCIOTAX U COJISIX

30

Crioco6b! osTyd9eHust BOJIOpoa B




nabopaTopuu

31

[Ipaktuueckas pabora Ne 4 o Teme
«ITonydyenue u cobupanue Boa0poa,
U3y4EHHUE €r0 CBOWCTB)»

32

MounsipHblil 00BEM ra30B. 3aKOH ABOTaipo

33

Brrunciaenus o0b€Ma, KoJu4decTBa
BEIIIECTBA I'a3a MO €ro U3BECTHOMY
KOJMYECTBY BEIIECTBA WIH O0BEMY

34

Brruncnenust 00EMOB ra3oB 10
YPaBHEHUIO PEAKIIMY Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIIEHUH Ta30B

35

dusznueckue 1 XUMHUECKHE CBOIMCTBA
BOJIbI

36

Cocras ocHoBanuii. [Toustue 00
WHJIUKATOpax

37

Bopa kak pactBoputeinis. HaceieHnnsie u
HEHACBIIIEHHbIEC pacTBOphl. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOpE

38

[IpakTrueckas padota Ne 5 mo Teme
«IIpuroroBneHue pacTBOpPOB ¢
ONpEICIIEHHON MAacCCOBOM JOJIEH
PACTBOPEHHOIO BEIIECTBAY

39

Konrtponbnas padota Ne2 no teme
«Kucnopoxa. Bogopoa. Boma»




Oxkcuppl: cocTaB, Knaccuukanms,

40
HOMEHKJIaTypa
[TomydeHnne u XUuMHUYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHUJIOB

49 OcHoBaHus: cOCTaB, KiaccupuKalus,
HOMEHKJIaTypa

43 [TonyueHne u XUMHUYECKHUE CBOMCTBA
OCHOBaHUM

44 Kucnotsr: coctaB, knaccudukanus,
HOMEHKJIaTypa

45 [TonyueHne 1 XUMHUYECKHE CBOICTBA
KHCJIOT

46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI
NOJIyYEHUsI, XHMUUECKUE CBOMCTBA
[Ipaktuueckas pabora Ne 6. Pemenue

47 AKCHEPUMEHTAIBHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX
COCTUHEHUI»

48 I'eneTnyeckas cBA3b MEKY KllacCaMU
HEOPTraHWYECKUX COCIUHEHUMN

49 O06001IeHne 1 cucTeMaTH3aIus 3HAHUHA

50 Konrtponbnas padota Ne3 no teme

"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX




coeaquHeHuin"

[TepBble MOMBITKH KIacCUDUKALINU

o1 XUMHUYECKHUX 3JIeMEHTOB. [loHsiTHE O
IPYIaxX CXOAHBIX AJIEMEHTOB
ITepnonnueckuit 3akoH u Ilepuoanueckas

52 CHUCTEeMa XUMHUUYECKUX diemeHToB . U.
MenneneeBa

53 [lepurobl, rpymIibl, TOArPYIIIbI

54 Ctpoenne aroMoB. CocTaB aTOMHBIX SIJIED.
H3oTonbl
CrtpoeHue 3JeKTPOHHBIX 000JI0UeK

95 aTomoB 31eMeHTOB [lepnoanueckoi
cuctemsbl /1. 1. Menneneena
XapaKTepUCTUKAa XUMHUYECKOTO 3JIEMEHTA

56 II0 €ro MOJIOKEHUIO B [lepuoanyeckon
cucreme /1. 1. Menneneena
3nauenue [lepuoandeckoro 3akoHa s

57 pa3BUTHs HAYKH U TipakTtuku. 1. U.
MenneneeB — y4€HbIi, MI€1aror u
rpakIaHUH

58 DIIEKTPOOTPHUIIATEIBHOCTH aTOMOB
XUMUYECKUX PJIEMEHTOB

59 NonHast xumuueckast CBs3b

60 KoBanenTHas nonsipHasi Xumuyeckas




CBA3b

KoBanenTHas HCTIOJIApHAasA XUMHUYCCKaA

o1 CBSI3b 1

62 CreneHb OKUCTICHUS 1

63 OKuCIUTETFHO-BOCCTAHOBUTEIBHBIC 1
peaKIuu

64 OKUCIUTENN U BOCCTAHOBUTEIU 1

65 KonTtponbsnas padora Ned o reme 1
«CTpoeHne aToMa. XUMUYECKas CBSI3b)»

66 Pesepsublii ypok. O00011€HNE U 1
CUCTEMAaTH3aINs 3HAHUH

67 Pe3epBHbIil ypOK. O606fueﬂne u 1
CUCTEeMaTHU3allus 3HAHUHN

68 Pe3epBHbIil ypOK. O606fueﬂne u 1
CUCTEeMaTHU3allus 3HAHUHN

OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

Ne
n/n

Tema ypoka

Jlara nipoBeneHus

KoaundecTBoO
qacoB

Ilo mnany

[To pakty

IIpumeyanus

3aKOHOMEPHOCTH B U3BMEHECHUU
CBOMCTB XUMHYECKUX DJIECMEHTOB
NEePBIX TPEX MEPUOIOB

IIeproanuecknii 3aK0H.
[Tepuonndeckas cucteMa XUMHUYECKUX
aneMmeHToB J[. 1. MeHnpeneeBa

Buapr xumMmmuyeckoil CBSI3H U TUIIBI
KPUCTAJUNIMYECKUX PELIETOK

KontponwsHas pa6ota Nel o Teme
«IToBTOpeHue u yriyoieHne 3HaHUu|
OCHOBHBIX pa3/iesIoB Kypca 8 Kiiacca»

Knaccudukanus xumMmudeckux
PEaKLUii IO Pa3JINYHbIM IIPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMHUYECKOMN
peakuuu. IIoHATHE O TOMOT€HHBIX U
TFETEPOTEHHBIX PEAKIUAX

[ToHATHE 0 XUMHYECKOM PABHOBECHUH.
@aKTOpBHI, BIMSAIOIIME HA CKOPOCTh
XUMHUYECKOU PEAKIINU U MOJIOKEHUE
XUMHYECKOTO PAaBHOBECHS




OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC

8 peakiuu
Teopus 27EeKTPOIUTHIECKON

9 nucconyanuu. CUIbHbIE U cIa0bie
AIEKTPOJIUTHI

10 HNoHnHbIE ypaBHEHHUS peakInid

11 Knaccudukanus u HOMEHKIATypa
HEOPTraHUYECKUX BEIECTB
XUMHYECKUE CBOWCTBA COJIEH B CBETE

12 npecTaBieHuit 00
AIEKTPOJIUTUICCKON JTUCCOIUAIINH

13 [TonsTHe 0 TUapOIU3E COJIer

14 O00011IEHNE U CUCTEMATH3AIIUI
3HaHUU
[Ipaktuueckas padora Ne 1.

15 «PellieHne s3KCrepruMeHTaIbHBIX
3a1a49»
KonTtponsnas pabora Ne2 o teme

16 «INEKTPONUTHYECKAS TUCCOLINAIIUSI.
XHUMHUYECKHE PEAKIIUU B PACTBOPAX»
XHUMUYECKHE CBOMCTBA KUCIOT U

17 OCHOBaHHWI B CBETE MPEJCTaBICHUI 00
ANEKTPOJIUTUYECKON JUCCOLUALINU

18 OO6mr1ast XapakTEpPUCTHKA TAIOTCHOB.




XUMHUYECKUE CBOWCTBA HA IPUMEPE
XJIopa

19

XnopoBogopona. CosisiHas KHCIIOTA,
XUMHUYECKHUE CBOMCTBA, MOJIyUYECHUE,
MPUMEHEHHE

20

[Ipaktuueckas padora Ne 2 o Teme
«Ilony4yeHne consTHOM KUCIIOTHI,
U3y4EHUE €€ CBOMCTBY

21

Beraucnenus no YPaBHCHUAM
XUMHYCCKHNX peaKuHﬁ, €CJIN OJUH U3
pC€arcHTOB 1aH B M30BITKE

22

OO61ast xapakTeprCTHKA HJIEMEHTOB
VIA-rpynmbl

23

AoTporHbie MOAU(MUKAIIUUA CEPHI.
Haxoxnenue cepbl 1 €€ COeIMHEHUI B
pUpojie. XUMHAYECKUE CBOMCTBA
cephl

24

CepoBoaopo, CTpoeHHEe, PU3HIECCKHE
U XUMHUYECKUE CBOWCTBA

25

Oxkcuasl cepbl. CepHast KUCIOTa,
duznueckre u XuMUYECKUe CBONCTBA,
MPUMEHEHUE

26

XVWMHUYECKHUE PEAKIINH, JISKAIINEC B
OCHOBE ITPOMBIIIJIEHHOTO Croco0a




[IOJIy4YE€HUSI CEPHOU KHUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKAIOIIEN CPEAbI COCTUHEHUSIMU
cepbl

27

Brruucnenue MmaccoBoU I0JIM BBIXOJIa
MPOJAYKTa PEAKIIUU

28

OO011as XxapaKTEpUCTUKA AIIEMEHTOB
VA-rpynnsl. A30T, pacIpOoCTpaHEeHHE
B IIpUpoAe, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA

29

AmMMuak, ero ¢puznuecKue u
XUMUYECKUE CBOMCTBA, IIOJIyYEHUE U
IIPUMEHEHNE

30

ITpakTuueckas padorta Ne 3 mo Teme
«ITonyuenne aMMuaka, U3y4eHHe €ro
CBOWCTB»

31

A3O0THas KHCIIOTa, €€ Pu3nIecKue u
XUMHUYECKUE CBOMCTBA

32

Hcnonb3oBanne HUTPATOB U COJIEH
aMMOHHSI B KQU€CTBE MUHEPAJIbHbBIX
ynoopenuii. XuMHIeCKoe
3arpsiI3HEHNE OKPYIKAIOILIEH CpeabI
COEMHEHUSIMU a30Ta

33

dochop. Oxena pocdopa (V) u




dbocdhopHas kucnora, puznueckue u
XUMHYECKUE CBOMCTBA, TIOJTyUYCHUE

34

Hcnonb3oBanue ¢pochatoB B KauecTBe
MUHEPAJIbHBIX YAOOPEHUIA.
3arpsi3HEHHUE PUPOJTHOU CPEJIbI
dbocharamu

35

Yraepoa, pacipocTpaHEHHE B
npupo/ie, Gu3nyeckue 1 XUMUIECKHUE
CBOWCTBA

36

Oxkcuasl yriieposaa, ux puzndeckue u
XUMHUYECKHUE CBOMCTRBA.
DKOJOTUYECKHE MTPOOIIEMBI,
CBsI3aHHBIE ¢ oKcuaoM yriepoaa (1V)

37

YronbHas KUCI0Ta U €€ COJHn

38

[Ipaktuueckas pabora Ne 4 1o Teme
"IlonyyeHue yriaeKucaoro rasa.
KauectBennas peakius Ha KapOoHaT-

noH"

39

[lepBoHaUanbHBIC MOHATHS 00
OPraHUYeCKUX BEIIECTBAaX KaK O
COEMHEHUSX yIIIepoa

40

Kpemnuii u ero coenuueHus

41

[TpakTueckast padora Ne 5. Pemenue
AKCHEPUMEHTAIBHBIX 3a7]a4 110 TEME




«Baxuennme HeMeTaIIBI U UX
COETUHEHU)

42

KonTtponbsnas padora Ne3 o teme
«Baxuennme HeMeTaJIbI U UX
COEIMHEHUA

43

OO6mas xapaKTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Merannuueckasi CBA3b U
METAJUTMYECKAsT KPUCTALINYECKAs
pemérka. GU3NYECKUE CBOKWCTBA
METAJJIOB

44

XMMHAUYECKUE CBOMCTBA METAJIJIOB.
DIIEKTPOXUMUYUECKUM Psif
HanpsHKEHUM METaJIOB

45

OO61ue crocoOb! MOTyYeHUS
MeTaiu1oB. CruiaBel. BerunciaeHus 1o
YPAaBHCHHSIM XHMHUYCCKUX PEAKIIHM,
€CJIM OJIMH U3 PCarcHTOB COJICPIKUT
IpuMecH

46

[ToHATHE O KOPPO3UU METAIIOB

47

[IlemouHbIe METAIBI

48

OKcuabl U TUAPOKCUIBI HATPUS U
KaJus

49

[IlemouHO3eMEIbHBIE METAJIIbI —




KaJIbIIMU U MarHun

50 Baxxnenmue coeJUHESHUS KaIbIIUs

51 O0o00111eHNE U CUCTEMaTH3AIHS
3HAHUM

59 JKEcTKkOoCTh BOJIBI M CITOCOOBI €€
yCTpaHCHUS
[Ipaktuueckas pabora Ne 6 o Teme

53 "YKECTKOCTHL BOJIBI U METOJIBI €6
yCTpaHeHus"

54 AnroMuHUI

55 AmdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA

56 Keneso

57 OKcubl, THIPOKCUIBI M COJIU JKeTe3a
(1D u xxenesa (I1)

58 O0001IeHNE U CUCTEMATU3ALIHS
3HAHUM
[Ipaktuueckas pabora Ne 7. Pemenue

59 AKCTICPUMEHTAIBHBIX 3a7a4 110 TEME
«Baxknenmue MeTaIbl U UX
COEIMHEHUS
Breruncnenus mo ypaBHEHUSIM

60 XUMUYECKUX PEaKIuid, €ClIi OJAUH U3

pPC€arcHTOB 1aH B N30BITKE WJIH




COJIEPKUT NpUMECH. Bpraucnenus
MAacCOBOM JIOJIM BBIXOZA IIPOAYKTa
peakiuu

O000111eH1E U CUCTEMATHU3ALAS

61 3HaHUU
KonTtponbsnas padora Ned o reme

62 «BaxkHeHIme MeTamibl U UX
COCTMHEHUSD

63 BemecTBa u matepuaiisl B
MTOBCETHEBHOM JKM3HU YeJI0OBEKa

64 XUMHYECKOE 3arpsA3HEHUE
OKpYXalollen cpebl

65 Ponb xumuu B perieHnn
HKOJIOTHYECKUX MPoOIeM

66 Pesepsublii ypok. O0001IeHNE U
CHCTEMAaTH3alUs 3HAHUI

67 Pesepsublii ypok. O0001IeHNE U
CHCTEMAaTH3alMs 3HAHUI

68 PeszepBHriii ypok. O600mIeHne 1

cucTeMaTHh3alusa 3HaHUH













