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HOSACHUTEJIBHAS 3AIIUCKA

[IporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTAaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUH TPENoaaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir @enepammm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET PAcIpEeIEHUE €ro Mo Kjiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jieJaM U TeMaM IPOrpaMMbl [0 XUMUH, ONIPEAEIIAeT KOJINUYECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
W3YYCHUS XUMUU C y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKU y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAesieT BOSMOKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a TakKe TPEOOBaHUH K pe3ybTaTaM 00y4YeHUsT XUMHUHU
HA YypOBHE 1eJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUU CIY’)KUT OCHOBOH A1 (pOopMHpOBaHUS MUPOBO33pEHUsT 00y4aroerocs, ero
MIPEACTABICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIOOANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOI 1 SKOJIOTHYECKON 6e30MacHOCTH, TPOOIeM 3IpaBOOXPaHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s camMopa3BUTHUA U (OPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 00IIel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aromxcs,
HaBBIKOB HMX  CAMOCTOSTEIBHOM  yuyeOHOW  JeATENBbHOCTH, OJKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
MpoeCCUOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia HAa €TMHCTBO MPUPOJIBI M YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU T'PaMOTHOCTH O0YyYarOIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00eCIEeUMBAIOTCS CHEIU(PUKON colepsKkaHus
y4eOHOTO TIpeaIMeTa, KOTOPBIN SIBISETCS TENarorMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIETO 0Opa30oBaHUS OPUEHTHPOBAH HA OCBOCHHUE
00y4JaroIMMHUCS CUCTEMBI MIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHMYECKONH XUMHUU U
HEKOTOPBIX OTJEIHHBIX 3HAUNMBIX TTOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPAMMBI MO0 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydennto. CojaepkaHUE CKJIQJBIBACTCA W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO MPUHIMITY IOCJIETOBATEIBHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IPEJCTAaBICHUN 00 AIIEKTPOIUTUIECCKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIUU OOBACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 IPUMEHEHUS U MOJIyYSHHsI H3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH HaydyHOM KapTUHBl MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJIaM [103HaHus B Hayke. M3yuenne xumun
OPOMCXOOUT C MPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjiacc.

[Tpy n3yyeHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON NEATEIBHOCTH YEJIOBEKA U KAaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (JOPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX ()AKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapaKTepa, s3blka HayKH, B
IPUOOILIEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUU BELECTB U XUMUYECKUX pEaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEILHON U y4eOHO-HCCIIeIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPABUII OE3011acHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy W3ydYeHWM XMMHUU Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JINYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATUIO DELIEHUH, CIIOCOOHOM aaanTupoBaThcs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKOoe MpHOOIIeHHEe OoOyJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(opMHPYIOLIMM MOTHUBALIMIO ¥ PA3BUTHE CIIOCOOHOCTEHN K XUMUH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— (hopmupoBanue o61el QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATENIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JAajbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JJI1 MU3YyYEHHUS] XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kmacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XHMMHS B CUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo ¢hopMynaM XUMHUUYECKUX COSAMHEHUN.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMS MACChl BEIIEeCTB. XuMuieckue ypaBHeHHUs. Kinaccudukarus XuMUYecKuX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpYIOBAHUEM, M3YyYEHUE U OMHCAHHE (U3MUYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBIE Mela C KMCIOTOMN) SBJIEHUH, HaOII0AeHNE
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coiau meau (II), m3yuenuwe cmoco6oB
paszienieHns CMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISLIMS,
xpomarorpadus, NpoOBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHHWEe U OINHCaHHE
pe3yJIbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHE
MoJieIe MOJeKy (IIapOCTEPIKHEBBIX ).

BaxHelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MONy4deHHs KHUCIOpoJa B J1abopaTopuu H
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TemoBoit 3((exT XuMHUECKONH peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuH. TomnuBo: yrosb M MeTaH. 3arpsA3HEHHME BO31yXa, YCHIECHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoia B INPUPOIE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI osydeHus. KucioTsl u comnu.

MounsipHbiii 00BEM Ta30B. PacuéThl Mo XUMUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTtBope. XUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Poib pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOIHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss oxcHIOB:
coyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenkmaTypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHne okcuaos.



OcHoBanmsi. Knaccudukaruss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIE OCHOBAHUS.
Homenkiatrypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa xuciot. @usndeckiue 1 XUMUYECKUE
cBoMcTBa KUCHOT. Pax akrusHoctr MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenkiarypa cosneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCTMHEHUMN.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OIpeesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJIECHCTBUS BEILLIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W TMpEKpalleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3Yy4YEeHHUE CBOWMCTB BojaOpoaa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPHUATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEOBAHUE OOpPA3I[0B HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJlaMu,
peakuuii HeWTpalau3aluuy, NOJy4YeHHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe «BakHelnmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. Ctpoenne aToMOB. XMMH4YeCKas CBfA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdieMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOreHbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Koporkonepuognas u miuHHONepuoaHass ¢opmel [lepuommydeckoit cucTeMbl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuoasl u rpymnmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOrO JJIEMEHTAa IO €ro IMOJOKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIINYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpomecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3YyYEeHHE OOpa3loB BEIIECTB METANIOB M HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX HTPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEAKIIUU PA3I0KECHUS, COCTUHEHHUS ).

Meostcnpeomemnuwie ceasu



Peanu3zanust MeXMIpeIMETHBIX CBsI3€H MPU U3YUYCHUU XMMHH B 8 KJIacce OCYIIECTBIISCTCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX IOHATUH, TaK W IOHATHUH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IHUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHSTHS: HAYYHbIH (akT, THUmores3a, TEOpHs, 3aKOH,
aHaM3,  CHUHTE3,  KIacCH(UKaIMs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHUE, MOJICITb, SIBIICHHE.

Oduznka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJI, HW30TOIIbI,
pPalMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUN 3apsiji, BEUIeCTBO, Tej0o, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armochepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOJIBI, MOJC3HBIE
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx diemeHToB J[. .
MenpneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEeHHEM 31ieMeHTOB B [leproaudeckoii cucTeMe U CTpPOSHHEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIIIMYECKUX PELIETOK,
3aBHCHUMOCTh CBOICTB BEIIECTBA OT THUIA KPUCTAIUYECKOW PEMIETKH M BUJA XMUMHYECKOM
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYEeCKUX COECTUHEHHM, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYacTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTaiu3aropa). DK30- U
SHAOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTue o ckopoctn xumudeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstue o
karanuze. IloHstne o XxumuueckoM paBHOBecHU. DaKTOpPbI, BIMSIONIME HAa CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3jIMYHbBIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U ClIaOble AIEKTPOIHUTHI.

Peakun woHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, MOJHBIC U
COKpaIlEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
MpEJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanui. KadecTBeHHblE peakUu Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCJIEOBAHME 3aBUCUMOCTH CKOPOCTH XMMMUECKOM pPEaKIUMu OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpolecca AUCCOIUAIIIN
KHCJIOT, ILIENOYe M cojedl (BO3MOJKHO HCIIOJIB30BAHME BUJEO MaTEpUANIOB), IPOBEIECHUE
OTBITOB, WILTIOCTPUPYIOMIMX MPU3HAKH MPOTEKAHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHUE



ocajika, BBIACICHHE Tra3a, OOpa3oBaHME BOJABI), ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUil (rOpeHue, peakluu pa3ioXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPraHMYECKHX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XuUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
menoyamu).  XmopoBopopoxa. ConsiHas — KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOIOPOJa Ha OPraHu3M 4esloBeka. Baxuelme xyiopuabt
U MX HaXOXJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 3jaeMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTtpoeHne M (pU3MUYECKHe CBOWCTBA MPOCTHIX BEUIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe M XUMHUYECKUE CBOICTBa
(oOme Kak TMPENCTaBHTENS Kilacca KHUCIOT W crenudpuueckue). XUMHUYECKHE pPEeaKIuy,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a MosiyuyeHus: cepHoil KucinoTbl. Ilpumenenue
cepHOi KucIoThl. COJM CePHOM KUCIIOTHI, KAYeCTBEHHAS peakuus Ha cynbdar-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKPYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEJOTBPALICHHUS.

OOmass xapakrepucTuka 31eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHeHHWe B NpUpoie, (U3UYECKue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3nIecKue 1 XHMUIECKHe
CBOWCTBa, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJy4YeHHe,
¢u3nyeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHe OKpYKaroLled cpeibl COeAMHEHUS MM a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puznyeckue u xumuueckue cporctBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mas xapakrtepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHsS. YTIEpOJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue u XuMUIeCKrue cBocTBa. AncopOumsi. KpyroBopot yriepoaa B mpupoje.
Oxcunpl yraepona, ux GpU3N4ecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha KUBBIE OPTaHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMbl, CBSI3aHHbIE ¢ oKcuaoM yriepona (I1V),
TUIoTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3(PQeKT. YroibHas KUCIOTa U €€
CoNM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wmoHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAWIMHE,
MIPOMBITIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMSIX YIiepoja
(MeTaH, 9TaH, ATWJCH, AalETWUJIEH, ATAHOJ, IJIMIEPHH, YKCyCHas Kwuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TMepepabOTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOJIOTMYECKH BaXKHBIX BEUIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOoBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHUUYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyuYeHHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpencrtaBieHuss o6 okcuae kpemaus (IV) u



KpeMHUEBOU KucioTe. CUITUKATHI, UX UCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOTO UCIOJIb30BAHUS CTPOUTEIIHBIX MAaTEPUATIOB B TOBCETHEBHOU KU3HHU.

Xumuueckuii IKCnepumenm:

W3YyYeHHE 00paslloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NUECKUe M XUMUYECKHE CBONCTBA TAJIOTCHOB W MX COCIUHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEpUaAOB), O3HAKOMIIEHHE C 0OpasliaMu XJOpUAOB (TajJOreHUI0B),
O3HAKOMJICHHE C oOpasnamMud cepbl U €€ COCIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJCOMATepHanoB), HaOmOJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOW peakluu Ha cynb(ar-uoH W HaONoJIeHHE MpHu3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, docdopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BaHHE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (PochOpHBIX yrnoOpeHui,
MoJIydeHHe, coOupaHue, paclo3HaBaHWE W HW3yYeHHWE CBOWCTB aMMHakKa, IMPOBEIACHUE
KaueCTBEHHBIX peakUuid Ha HOH aMMOoHUsA U Qocdar-uOH U HU3YyYeHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJCICTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENel KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aICcOpOIMM PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojydeHue, CoOOMpaHue, pacro3HaBaHue
U W3y4YeHUE CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJEHHWE KAaueCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MNPOAYKIUEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1no teme «BaxHelmue
HEMETAaJUIbl U UX COCTUHEHUSD.

MeTanjibl M UX COeAUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX DJIIEMEHTOB — METaJlIOB Ha OCHOBAaHUU UX
nonoxxkenus B [lepuonnueckoit cucreme xumudeckux 3nnemeHToB . 1. MenaeneeBa u cTtpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBSI3b M METAIMYECKas KpHUCTAJUIMYECKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HaNpsHKeHUW MeTauioB. Du3MYecKkne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmmMe crnocoObl MoMy4YeHus: MeTaioB. [loHATHE O KOPPO3UU METaIOoB,
OCHOBHBI€ CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YYT'yH, JIOpaTIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: ONIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJ1EMEHTOB /1.
N. MengaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
LIEJOYHBIX METAJJIOB U UX COCIMHEHUM.

[IlenoyHO3eMeNbHBIE METAUIBI MarHuii W KaublUi: mosokeHne B Ilepuoamueckoit
cucreMe XuMuueckux aviemeHToB [[. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HaxXOXICHUE B
npupozae. OU3NYECKUEe U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblusd. BaxkHenme coearuHEHUs
KanbIust (OKCU, TUAPOKCU, CONn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxenue B Ilepumonmyeckoil cucteme xumudeckux osnemeHto [ U.
Mengeneesa, CTpOEHHE aTOMa, HaXOXKAEHUE B Npupoac. PU3HYECKHE U XUMUYECKUE CBOKMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepumonnueckoir cucreme Xxumuueckux »snemeHtoB J[. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XuMUYECKHUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u xeneza (IIl), ux cocras, cBolicTBa U
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3y4EHUE PE3yIbTaTOB KOPPO3UMH METAUIOB (BO3MOXXKHO MCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE



BUJICOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJBI, Ipollecca TOPEHHUs xKejle3a B
KUcIoposie  (BO3MOXKHO  KCIIOJNBb30BaHHE  BUIEOMATEpUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, UHKA, xene3a (II) u xenesza
(IIT), menu (II), HaGmrOIEeHWE W ONMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJI30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THAPOKCHJIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeImne MEeTallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKaoIas cpeaa

BemectBa u maTepuainsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe HCHOJIb30BAHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momomis Mpu XUMHUYECKUX OXOrax u
OTPaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmycTUMasi KOHIEHTpalus
BeulecTs, gainee — [1/IK). Ponp XxumMuu B penieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUIABbI METAJIIIOB, MOJUMEPHBIC MATEPUAJIBI).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¢ MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJ, W30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, TM[POBOAHUKH, MOJYIPOBOJHUKH,
TUJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKas pemETKa, CIUIaBbl, (U3MYeCKHe BeIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YIOOPEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpanbl, TOpPHbIE TMMOPOJBI, IOJE3HBIC
HCKOTNIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yJabTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIHUTATEIHHON J1EATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIAMU M HOpPMaMHU TOBEIEHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUEil 0 MepeaoBbIX JOCTUKEHUSX U OTKPBITHSIX
MHUPOBOH M OTEYECTBCHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOWMCTBE
Mupa 1 oOIIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B OOIIIECTBEHHO  TIOJIC3HOM,
yueOHOMCCIIeI0BATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEILHOCTHU MPHU BHITIOJIHEHUH Y4EOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBITIOJTHEHUH XHUMHYECKUX OJKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOITIOHMMAHHIO W B3aUMOIIOMOIIM B TIPOIIECCE 3TOH Y4eOHOH IesaTeIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHINEHd C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEMIECTBE M  XHMHUYSCKOM  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJIBI, B3aHMOCBA3SIX YEIOBEKa C MPUPOTHON CPeoi, O posu
XUMUH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHUBBI, HAIPABICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWM, ITO3HABATCIIBHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMMH CpPEICTBAMHU
UH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHUI0, TIPOSKTHOW M MCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3J0pOBBIM 00pa3 >KW3HHU, OCO3HAHHE TMOCIEJICTBHI W HENPUSTHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui1 0€30MacHOCTH TpU OOpalleHHMH ¢ XMMHUYECKHMMM BEUIeCTBAaMH B OBITY U peaJbHOM
KHU3HU;

5) Tpy10BOT0 BOCIIMTAHUS

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO MPOoQeccHil U TpyAa pa3InyHOro poja, yBaXeHHE K
TPyAy H pe3yibTaTaM TPYIOBOW MAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
NpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPAeKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrMY€eCKOr0 BOCIIUTAHUS

9KOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IPpU paboTe ¢ BEIeCTBAMU,
a TaK)Ke B CUTYalHsX, YTPOKAOIIKX 3JI0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHON CPENOH, ISl MOBBILICHHS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel MX pelleHus
MOCPEACTBOM METOJOB XMMHH, IKOJOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOMN MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISAIOT 3HAYMMbIE A (HOPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUIIOTE3a, (aKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJATUBHBIC), KOTOpbIe 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPH OCBOCHHHM 3HAHHUIA:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHABIWBATh B3aUMOCBS3b C JIPYTUMU MOHATUSIMU), UCTIOIB30BaTh MOHITHS JJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHU(PHUKAIIUU
XAMHYECKHUX BEIIECTB U XUMUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIYKTHUBHBIC, NeTyKTUBHBIC,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HUCIIOJIB3yeMble B XUMHHU, MPeoOpPa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI JJIEMEHTA),
XUMUYeckass (opMmylia W ypaBHEHHE XHMHYECKOW pEakiuu — TpU PEIICHHH Yy4eOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyUaEMbIX ITPOIECCAX U SBJICHUSX.

ba3zoBble ucciienoBare/bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MIpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI 1O pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUNYHBIX BUIO0B
1 HOpM IIPECTABICHHUS, TTOTYyIaeMYIO U3 Pa3HBIX HICTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IIPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(OPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOABI U 3alPOCHI MPH MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOLIMUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIBb30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy IpencTaBICHUS
UHGOPMALIMUM U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M MCCiIe0BaTEeNbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaroLle MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbIe JelcTBHUA:

yMEHHUs 3aJaBaTh BOIpPOCHl (B Xoie auanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIFHO BBITIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIIATH MOJYyYSHHbIE Pe3yIbTaThl MO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XMMHUYECKOIO
JKCIIepUMeHTa (J7a00paTOPHOTO ONbBITA, JTA0OPATOPHOW PAaOOTHI MO KCCIECTOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeieNieHe KPUTEPUEB 1O OI[EHKe KadecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OMPEACTATh LEIH JeSTeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTUPOBATh NPEJIOKEHHBIN alropuT™M ACUCTBUM NpU
BBIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOTO pe3ysbTara 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPe/laraeéMble B YCJIOBHUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pe3ydbTaTOB MO OCBOSHHIO O0S3aTENBFHOTO COJCpKaHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydJarloluMucs Hay4yHble 3HAHUS, YMEHHMS U CHOCOObI JeHCTBUM, crenuduueckue s
OpeIMETHOM 00sacT «XUMUS», BUIBl JEATEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenust B 8 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHH:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUYECKUH

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHas W MOJEKYyJspHas Mmacca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJisi XHUMHUYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHb OKUCIICHUS, XUMHYECKas peakiysl, Kiaccudukanus
pEaKUMiA: peaKky COeANHEHMs], PEaKIMK Pa3I0kKEeHHs, pEaKIMK 3aMELEHUs, peaKIUU
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEaKIIMH, TEINIOBOM 3 (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paguyCc aroma, XMMHUYEcKas CBS3b,



NOJIIpHasl M HENOJIApHasl KOBAJIEHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKHX HNOHSITUM W NIPUMEHATH 3TH
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

e ONpeneNsITh BaJEHTHOCTb ATOMOB 3JEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTb BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHUE MMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nojoxeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

e ONUCHIBATH M XapakTepuszoBaTb TabmuuHyro (opmy Ilepuonndeckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJlaBHas noarpynna (A-rpynma)» u
«mmobounass moarpynna (b-rpymma)», Mamble W OoNbIIME TEPHOABI, COOTHOCHTH
o0o03HaueHusl, KOTopble UMeroTcs B Tabauue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB U
pacnpenesieHne uX Mo 3JIEKTPOHHBIM CIIOSIM);

e Kjaccu(UUUpPOBaTh XMMUUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (MO0 YMCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKkIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (OMUCBHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEHTa 10 (hopMyJsie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OINEPALIMH MBICIUTENBHON AESITEIBHOCTH — aHAIW3 U CUHTES,
cpaBHeHHE, 0000IIeHHe, CUCTEeMAaTH3aINI0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4Y€HUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e (Cle/OBaTh IMpaBMJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIOoM H  J1abOpaTOpHBIM
00OpyJIOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU O BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U coOMpaHUIO ra3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (heHoadTaaenH, METHIOPAHK U IPYTHUE).

K xonuy oOyueHus B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUN: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILLIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTb, CTENEHb OKHUCIIEHMs, XUMHMUYECKass peakLus, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BbEM, PacTBOP, AIIEKTPOIIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrOo OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUU,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeIeibHO IOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IOHSATUH M MPUMEHSTH 3TU
MOHATHS NPH ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

UCIIONIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEAEIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUA XUMUYECKOW CBsI3M (KOBaJICHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dbopmyne, xapakTep cpelsl B BOAHBIX PACTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MennesneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMHUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3lMyaTh TOHATHS «TJaBHas moxarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U OGonblIMe MEPUOJIBI,
COOTHOCHTH 0003HAU€HHs, KOTOpBIE HUMEIOTCSI B MEPHOAMYECKON Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsna A1apa, 00IIee YMCIo JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIEMEHTOB M HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOJArPYNN C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMUUECKHE
peakuuu (IO YHUCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3pdeKTy, 10 U3MEHEHUIO CTENEeHEeH OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

COCTaBJIITh YPABHEHHUS HJICKTPOJUTHUECKON JTUCCOLUAIIMU KUCIIOT, IEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPaBHEHUS peaklMii HOHHOrOo OOMEeHa, YpaBHEHUS PEaKIIHii,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXJIY BELECTBAMU
pa3IMYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTHU
NPOTEKaHUS XUMUYECKUX MPEBPAIIECHUH B Pa3INYHbIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peaKIni;

coOnrofaTh MpaBuja MOJb30BAaHUS XHMMHUYECKOM TMOCyqo M J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe MpaBuia oOpalleHUsi C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIMOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKHUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMUYHBIX BEIIECTB:
pacrio3HaBaTh OINBITHBIM TyTEM XJIOpUA-, OpoMuia-, wMoaun-, kapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XMMHUYECKHX PEAKLHMI, €CTECTBEHHO-
Hay4YHbIE METOABl TO3HAHWS — HAOMIJICHHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbINl U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Koan4yecTBo yacoB

Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOHHbIe (LM (ppoBbIE)

n/n TeM NMPOrpaMMbl Bcero KonTponrneie TipaxTiacckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumusa — Ba)kHas 00J1aCThb

11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK

' NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIoBeKa

12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK

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

Hroro mo pazueny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BelECTB

21 Bosnyx. Kucnopona. [lonsarue 6 bubnnoreka [JOK

' 00 okcuaax https://m.edso0.ru/7f41837¢c
29 Bonopoa. Ilonstue o 8 1 bu6nmoreka [JOK

' KHMCJIOTaX M COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK

' OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuoteka [JOK

' HEOPTaHMYECKUX COCTUHEHHIA https://m.edsoo0.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XPIMI/I‘ICCKaH CBA3b. OKI/ICJII/ITeJILHO-BOCCTaHOBHTe.]II)Hble pealculm

Ilepuonuueckuii 3aKOH U
Ilepronnueckas cucrema

bubmuorexa [JOK

3.1 XUMHYECKHX d71eMenToB J1. 1. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.

3.2 OKHCIIUTENBEHO- 8 2 bubmiorexa LIOK

BOCCTAHOBUTCIIbHBIC PCAKIITUN

https://m.edsoo.ru/7f41837¢c




" 15 bubmuorexa [JOK
TOro 1o pasaeity https://m.edsoo.ru/7f41837¢

p 3 bu6mmoreka [IOK
€3EpBHOC BPCM:1 https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I1O0 68 5 5
I[TPOTPAMME




9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3/ie/ioB U TeM Kontposbnbie  TIpakrieckne (uudpossbie)
n/n NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 Bu6mumotexa [JOK
OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/libl M MX COeIMHEHUS
21 OO0mas XxapakTepUCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
anemenToB VIIA-rpynmsl. ["agorenst https://m.edsoo0.ru/7f41a636
22 onewentos ViAupym, Cepan 6t 6 BuGmrorexa LOK
COCITHHCHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX Eubmorexa [TOK
2.3 ?;Zﬁﬁ;gi;m'rpynnm' Asor, ocop n nx ! 1 https://m.edscﬁ).ru/7f41a636
TR —— : ) 2 bubmnorexa LIOK
o https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro o pasneny 25
Paszpnen 3. Metasuibl M MX COEIMHEHHS
. bubnuoteka [JOK
3.1 Obmue cBOHCTBa METAIIOR 4 https:// m.edsi.ru/7f41a636
3.2 Baxxueiie Metayuibl 1 UX COEIUHEHUS 16 1 2 Eﬁgg%ﬁﬁ;gﬁﬁn £413636
Hroro no pazmeny 20




Pa3nen 4. Xumus u okpy:xamomas cpeaa

bubmmoreka [JOK
4.1 BemectBa 1 maTepuansl B )KU3HU YEIOBEKA 3 itoec/in.edson T/ 7413636
Hroro no pazueny 3
Pe3epBHOE BpeMst 3 bubnunoreka [JOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

https://m.edso0.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kont I Aara Opa3oBaTe/IbHBI
/i Beero POJIbHBbIE pPaKTH4YeCKHue A oOpa3zoBareJ e
padoThI padoThI pecypcbl
1 [Ipenmert xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
JKU3HM uesoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «[IpaBuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa U cMecu. CrmocoObl 1 bu6mmoreka [IOK
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTHueckas Ta Ne 2
5 <<II’)aa3z[eJIeeHCI/Iei1 cﬁzfgﬁa(li\; puMepe 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmorexa [IOK
6 ATOMEI 1 MOJICKYTb1 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 bu6nmoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa LJOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSHCTBA COCTaBa
10 BellecTB. XuMuyeckas popmyiia. 1 bubnnoreka [JOK
BaneHTHOCTE aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OrtHocuTenbHas aTOMHAs Macca. 1 bu6mmoreka [IOK

OTHOocuTENbHASI MOJIEKYJISIPHAS Macca

https://m.edsoo.ru/ff0d323c




MaccoBas 1019 XUMHYECKOTO

bubmuorexa [JOK

12 3JIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XMMUYECKHUE SIBICHUS. bubmuorexa [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
XMMHUYECKHX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
BrurunciieHusa KoIu4ecTBa, MacChl
17 BCII_IGC(”:FJ;Z 1o y;)):BHeeIiI/I}Ii/; e Bronmozexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEAKIIHIA
K nUKAUI XUMAYECKAX
18 pgaizﬁmg; (C(?CHI[I/IHCHI/ISI ;§3n0>1<eHI/I${ bubmaorexa LJOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — YUEHBII-
19 3HuHKJJ1I(§)ne(;[H(<):(;O 0606yIIII.IeeHI/Ie u bubmmorexa [TOK
) . https://m.edsoo.ru/ff0d40c4
crucTeMaTu3aIusl 3HAHUI
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BerecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 | somts Knerapon - sromamn bu6morera LIOK
’ https://m.edsoo.ru/ff0d448e
npocroe BemectBo. O30H
| S e ke B LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
| ot et g B LOK
: https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TennoBo# 3 PexT XuMUIecKoi bubnuorexa [JOK

pCaKknuu, NOHATUC O

https://m.edsoo.ru/ff0d4790




TEPMOXMMHUYECKOM YPaBHEHUH, DK30-
U OHJOTEPMUYECKHUX PEaKLMAX

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
o
2 | HEmTEIan Joors 1o 0 e B LOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE er0 CBOWCTBY»
27 Bogopon — snemeHT u mpocTtoe bu6mmoreka [IOK
BelecTBo. Haxosxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI ostydeHus BOAOPOa B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas Tta Ne 4 o TeM
31 «IPI?)J'Iy‘lef{(I:/IeaI/I Ezgzpiuljne BO(,)HOEOILGB. bubmorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
3 nemeorsa s o €1 Hosecrmony BuGnorera LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA HIIK 00BEMY
Brranciaenns 005EM0B ra3os II
34 ypaBH(é::JII{iIIO p:a6KI_?I/II/? Haa(l)g(?HOB(e) bubmorexa HOK
. . https://m.edsoo.ru/ff0d5708
3aKOHAa O0OBEMHBIX OTHOIIICHUN Ta30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonstre 06 bubnmoreka [JOK
HHAUKAaTOpax https://m.edsoo.ru/ff0d59e2
37 Boga xak pactBoputens. bubnuoreka [JOK




HaCBIIJ_IeHHBIe 1 HCHACBhIIIICHHBIC
pacTBopbl. MaccoBast 10115 BEIecTBa
B pacTBOpe

[IpakTuyeckas pabora Ne 5 o Teme
«IIpUroToBICHHE PACTBOPOB C

https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK

38 orpeeIEHHON MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas pabota No2 mo teme bubnunoreka [JOK
«Kwucnopon. Bonopoa. Boma» https://m.edsoo0.ru/ff0d6342
40 Oxcuael: cocTaB, KIacCU(PUKAIINS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
| ey maneos oo Bumores 110K
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKaIMs, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
o | e e, B LOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
IIpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBI€ KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
I'eneTndeckas CBA3b MEXKIY Bubmorexa [IOK
48 KJIaCCaMU HEOPTaHUYECKHX

COCTUHEHUN

https://m.edso0.ru/00ad9a50




O0001IeHYE ¥ CUCTEMATU3ALIUS

bubmuorexa [JOK

49 3HaHUI https://m.edsoo.ru/00ad9ch2
o
S0 "Ocnomme xiacon neoprammacexix ubmotera LIOK
o https://m.edsoo.ru/00ad9ela
COETMHEHU I
ST — BuGmorera LIOK
) https://m.edsoo.ru/00ad9ffa
rpymmnax CXOIHBIX 3JIEMEHTOB
[lepuoanyueckuii 3aK0H U
52 [lepuoanueckas cucrema bubnnorexa [JOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [lepuropl, TPYMIIbI, MOATPYIIIBI bubmorexa LHOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oromsrl https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX o6onoquU Bubnmorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit httos://m.ed 100ada6h
pS://mM.eds00.ru/0vadabnc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTrO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuotexa [JOK
INepuonnyeckoii cucreme 1. . https://m.edsoo.ru/00ada824
Menneneena
3navenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuorexa [IOK
. MenneneeB — yu€HbIH, earor u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
S8 v st ubmoera LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
59 KontponbHas padota Ne4 o teme bubnuorexa [JOK

«Ctpoenue aroma. XuMudeckas

https://m.edso0.ru/00adb486




cBs3b» / Beepocceuiickas
npoBepoyYHas pabora

60 DJIEKTPOOTPULIATETLHOCT aTOMOB 1 bubnuorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
61 VoHHas XHMHHeCKast CR3b . https://m.edsﬁ).ru/OOadac34
62 KoBanentHas nossipHas XuMuueckas 1 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasienTHas HenosipHas 1 bubnnorexa [JOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
64 Creneup oxkncnenis . https://m.edsc%ru/OOadanS
65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
66 OKHCIIUTENIN U BOCCTAHOBUTEIIH 1 Eﬁﬁ/ﬁeﬁi&?ﬁ/OOa db076
PesepBHelIit ypok. O60011IeHNE 1
67 cucTeMaTH3alis 3HaHUH 10 TeEME 1 bu6mmorexa [IOK
«CtpoeHune atoma. XMMHUYecKas https://m.edsoo.ru/00ad9cb?2
CBSI3bY»
68 PesepBHblil ypok. O6006111eHNE U 1 bubnnoreka [JOK
CHCTEMAaTH3alus 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne Tema ypoka K I Aara o0pa3oBaTeJbHbIE
/o Yp Beero OHTPOJIbHbIE PaKTH4YecKHe H3ydeHus P
padoTbI padoTbI pecypcbl
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XuMu4eckux 3nementos . 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOICTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1 )

HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunan XuMu4yeckoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPHCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel nmo teme

5 «[ToBTOpEHue u yrnyoaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 k1acca»

Krnaccudukanus XuMuueckux bu6nmoreka [JOK

6 b 1 )
peakiuii Mo pa3IMyHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
TToHsTie 0 CKOPOCTH XUMHYECKOM

7 €aKIUU HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa LIOK
peakitii. https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
TlousTe 0 XUMHYECKOM

aBHOBecuU. DaKTOPHI, BIUIIOIINIE
8 Ea CKOPOCTE XHMHHECK’OIZ eaKmI/II/I 1 bubmorexa LIOK
p peaxi https://m.edsoo.ru/00adc28c
M TIOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
OKucIuTeNnbHO- bubmuorexa [JOK

9 1 )

BOCCTAHOBHTEJIbHBIE PEAKIIHN https://m.edsoo.ru/00adcade
10 Teopus 37IEKTPOIUTUUECKON 1 bubmuoreka [JOK




JUuccouranuu. CuiibHbBIE U ClTa0bIe
OJICKTPOJIUTEI

https://m.edso0.ru/00adcd68

11 Honnble ypaBHEHHUsI peaKIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JICKTPOIUTHUECKON https://m.edsoo.ru/00add5d8
JIHACCOLIAAIIAN
15 | D roees conc B LOK
. https://m.edso0.ru/00add8b2
AICKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsiTe o runponuse conen bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTHueckas Ta Ne 1.
16 «Il’)eameHI/Ieecaljcnpezl)?/I(:v[:HJIaanmx bubmorexa LHOK
https://m.edsoo.ru/00addbfa
3a7a4y»
KonTponbnas padota Ne2 o teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [IOK
nucconuranysa. XUMUYECKUE https://m.edso0.ru/00addecO
pEaKIuu B pacTBOPAX»
18 Xmmaconme snmiersa o npmmepe Bumoterca LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19 | umemcones cooorea. momyaone Bumoterca LIOK
’ ’ https://m.edsoo0.ru/00ade104
MIPUMEHEHUE
o
20| cllompenme sommor oo bu6morera LIOK
. ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
21 Brruucienust mo ypaBHEHUSIM bubmuoreka [JOK




XMMHYECKUX PEAKIUH, ECIIU OJUH
W3 pEeareHTOB JaH B U30BITKE

https://m.edso0.ru/00ade488

OO61as xapakTepuCcTUKa SJIEMEHTOB

bu6mmoreka [IOK

22 VIA-rpynmbt https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJAU(PHUKALINN CEPHI.

23 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI

| GRoomo oeme Buorera LOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
s | e cope. Copons e, Buorera LOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMHYecKoe 3arpsisHeHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI

27 BrrunciaeHune MaccoBoii 10U bu6nmoreka [JOK
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XapakTepruCcTHKa SJIEMEHTOB
VA-rpynmsL. A3or, Bu6morexa IJOK

28 PAcPOCTPAHCHHUE B HPHPOZE, https://m.edsoo.ru/00adeeab
(bu3nUecKre U XUMUYECKHEe — )

CBOMCTBa
AMMUaK, ero @Hipmecxne u BuGmorexa [IOK

29 XUMHUYECKUE CBOMCTBA, MOTYyYEHUE https://m.eds00.ru/00adf004
Y IPUMEHEHNE B :
[TpakTrueckas padota Ne 3 o Teme Buborexa [IOK

30 «[lony4yenne aMMuaka, u3y4eHue

€ro CBOICTBY

https://m.edso0.ru/00adf180




A3oTHas KUCIOTa, e€ pusnueckue u

bubmuorexa [JOK

31 XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHnue HUTPATOB U COJIEH
MMOHHS B KAYECTBE MUH BHBIX
32 ?’,I[ngeHI/Iﬁ. ;I/Iel\/(l:I/I‘IZCKoeepaH bubmorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH cpebl
COEIMHEHHUSIMH a30Ta
3| Docthomn mmorom hemtrcrmc 1 Bu6morera LIOK
N https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYCHUE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIBHBIX bubnnorexa [JOK
ynoOpeHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cperbl hochaTamu
s | e pempeepeme Bt LOK
’ 9 https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux pusnveckue
U XUMHYECKHE CBOICTBA.
36 9K0J‘IOFI/I€:ICCCKiICC H(;Z)OC6J'I:MLI bubmorexa HOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VronpHas KUCIOTa U €€ COIIn bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 mo Teme
38 "IlosrydeHne yrieKucioro rasa. bubmuorexa [IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
kapOoHat-uon"
O A Bumorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIiepo/ia
40 Kpemuwnii u ero coemnHeHust bubmiorexa LOK

https://m.edso0.ru/00ae080a




[TpakTuyeckas pabora Ne 5.
Pemenue sxcriepuMeHTaAIBHBIX

bu6mmoreka [IOK

41 3a1a4 1o Teme «BaxHeimume https://m.edso0.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHECHUS»
o
2 Bameinme oot BiSmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCAUHEHUS»
OO6m1as XxapakTeprucTruKa
XHMHYECKUX AJICMEHTOB —

43 METAJUI0B. MeTain4decKas CBsI3b U bubmuorexa [JOK
METaJTMYeCKasi KPUCTAJUINIECKas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKre CBOMCTBA
METAJLJIOB

| A ot e B 0K

N https://m.edso0.ru/00ae1156
HaIpsDKEHUHA METaJIoB
OO6mme crocoOb! MOTyYeHUs
o | aememen Con. B Bumorers 110K
y https://m.edsoo.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 [TonsTHE O KOPPO3UH METAIIIOB bubmmorexa [OK
https://m.edso00.ru/00ae1278
bu6mmorexa [IOK

47 [lenourpie MeTaL bl https://m.edsoo.ru/00ae14b2

48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJIHst https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMenbHBIE METATIIBI — bu6mmorexa [IOK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ae15e8

50 Baxuelinme coeqMHEHNS KaJIbIIH bubmiorexa LOK

https://m.edsoo.ru/00ael15e8

51 O06001IeHNEe U CUCTEMATU3AIIHS




3HAHUH
JKEctkocTh BOIBI U CIIOCOOEI €8

bubmuorexa [JOK

52 yCTpaHeHUs https://m.edsoo.ru/00ae1886
o
o | MpacTmeas gt 6 O e Bunionsa LOK
i https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuorexa [JOK
>4 AsomHimi https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kereso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMaTU3AIIHS
3HAHUI
ITpakTruueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o teme «Baxueiime https://m.edso0.ru/00ae3de8
METAJTBI M UX COCTUHCHUS
Beruncnenus mo ypaBHEHUSM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
60 U3 pEareHToB JIaH B U30BITKE WU bubnnorexka [HOK
COJZIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JM BBIXO/a TIPOYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
KonTponbHas pabota Ne4 mo Teme
62 «BaxuHenme MeTauIbl 1 UX
COCIUHCHHUS»
63 BemecTBa 1 Marepuansi B bubnmoreka [JOK




HOBCEIHEBHOU KU3HHU YEJIIOBEKA

https://m.edso0.ru/00ae3f50

64 XUMHYECKOE 3arps3HEHUE 1 bubmuorexa [IOK
OKpYKaroIIel CpeIbl https://m.edsoo.ru/00ae4270
65 Posnb xumum B penienun 1 bubnuorexa [JOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6o01eHue u 1 bubmuorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHrlit ypok. O60011eH1E 1 1 bu6mmoreka [IOK
CHUCTEMATH3AIMS 3HAHWM https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eH1Ee 1 1 bu6mmoreka [IOK
CHUCTEMATH3AIUS 3HAHWM https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSATHIA: aTOM,
MOJIEKYJIa, XHUMHUYECKUIl JJIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE
BEILIECTBO, CMECh (OIHOPOAHAS U HEOAHOPOJHAs), BAJCHTHOCTb,
OTHOCHUTENBHAs aTOMHAs ¥ MOJIEKYJSpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas OIS XHUMHUYECKOTO
3NIEMEHTAa B COEJAWHEHUH, MOJISIPHBIH OOBEM, XMMHYECKas PEaKIHs,
KIaccu(uKalusl — peaKknuii:  peakuuu  COSAMHEHHS,  PEaKIuu
Pa3NOKEHUS, PEaKIUM 3aMeIleHHs, peakuuu OOMEHa, 0JK30- H
DHIOTEPMHUYECKHE DPEaKIUH, TETUIOBOM 3((deKT peaxkmuu, pacTBOp,
MaccoBasi J10JIs BelecTBa (IPOLICHTHAs KOHIIEHTPAIUs) B PacTBOpe

1.2

13

1.4

1.5

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATHHA H
IMPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUISI COCTaBIEHHsS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbpIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEILECTB,
MIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIDHOTO YY€HMs, 3aKOHA
ABorajipo

ONpEAeNiTh BaJ€HTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX
COCIMHEHUAX

1.6

1.7

KJaccu(UIUpoOBaTh XMMHUYECKHE peakUuu (10 YHUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3P EKTY)
BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJSPHYIO MAacchl
BEIIECTB

1.8
1.9

BBIUHCIISATH MAcCCOBYIO JIONIO XMMHUYECKOTO JJIEMEHTa 1Mo (opmyre
COEIMHEHN,

BBIYUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIOIEHUE,
U3MEpeHUe,  MOJICIMPOBAHHWE,  OKCIICPUMEHT  (peallbHBIA |
MBICTICHHBIN )

ITo Teme: «Baxueiimme MPEACTABUTCIIN HCOPIraHUYICCKHUX BCIICCTB»

2.1

2.2

pPacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MOHSATHUH: OKCHn,
KHCJI0Ta, OCHOBaHUEC, COJIb

OTIPEIETIATh MPUHAUIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIaccy
COEMHEHUH 1o Gopmynam

2.3

KJIacCCU(UIIMPOBATh HEOPTaHUYECKUE BEILIECTBA

2.4

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MNOATBEPIKAAd ONHUCAHUC NpPUMCpaAMU
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUI




2.5

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOT'O COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUSI XHUMHUYECKHUX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

2.6

CJIeZIOBaTh IpaBHJaM  II0Jb30BaHUS XHUMHYECKOH TMOCYIOH U
1a00paTOpHBIM 00OPYIOBAaHHEM, a TaKXKE MpaBUIIaM OOpAIICHUS C
BCIICCTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU I10 BBIOJHEHHIO
1a00PATOPHBIX XMUMHYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHHIO
ra3o00pa3HbIX BeMIECTB (BOAOPOAA W KHUCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB € ONPEACIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBA, INITAHUPOBATH U MPOBOJIUTH XUMUYECKUE IKCTICPUMEHTHI 110
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH © KUCIOT C TIOMOIIBIO
WHAUKATOPOB (JakMmyc, ¢heHondraaert, MEeTUIOPAHXK U IPYTHe)

2.7

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHIO XHUMHYSCKOHN pCaKnuu

[To Teme: «llepumomuueckuii 3akoH u Ilepumomuyeckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CtpoeHue aToMOB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH

3.1

3.2

3.3

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUM: SAApO aroma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paguyc aroma,
XMMHUYECKasl CBsI3b, IOJSPHAs M HEMNOJSAPHAs KOBAJIICHTHAs CBS3b,
AJIEKTPOOTPHULIATEIBHOCTD, HMOHHAs CBS3b, HOH, KATHOH, aHUOH,
CTCIICHb OKHCJICHUA

KJIACCU(UIIUPOBATh XUMUYECKUE DIIEMEHTBI

ONKCHIBATh U XapaKTepu3oBaTh TabnuuHyro Gopmy [leproaunueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jiu4aTb IOHATUSA «IJIaBHAS
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJbley U «OOJbIINe) MEePHOIbI

3.4

3.5

3.6

3.7

9 KJIACC

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkona J[.M. Menneneesa:
JIEMOHCTPHUPOBATh TOHUMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIEMEHTOB OT HUX MojoxeHus B Ilepuogmueckoit
CUCTEME

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiuIle
«Ilepuognyeckas  cucreMa  XUMUYECKUX  sneMeHTtoB .U
MenpeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB W 3apsii sapa, oOIee Yucio
AIIEKTPOHOB U paclpeiesieHNue UX 10 AIEKTPOHHBIM CIIOSIM)

OTNpEeNeNsATh  CTENEeHb  OKHCICHUS  JJIEMEHTOB B OMHApHBIX
COCJIMHEHUSIX

OTpeNeNsATh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSAX

Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKash PEaKIUs)

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IOHSATUH: pacTBOp,
ANEKTPOJUTHI, HEANEKTPOIUTHI, JIICKTPOIUTHYECKAsT AUCCOLMALINS,




peakuMu HMOHHOrOo OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHUE,
oOpaTtumble u HEoOpaTHUMbIE peaxkuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEID,
BOCCTAHOBUTEINIb, OKHUCIEHME M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aM(pOTepHOCTb,  XMMHUYECKas  CBA3b  (KOB&IEGHTHAs, HWOHHai,
METAJUINYECKasd), KPUCTAJUIMYECKas pEHETKa, CILIaBbl, CKOPOCTb
XUMHUYECKON PEAKIINU

1.2

13

14

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
IMPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

COCTAaBJIATH ypaBHeHI/IH 3JICKTpOHHTH‘IeCKOI>’I Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YPAaBHCHHS pEaKIuil
HOHHOT'0 0OMeHa

paCKpI)IBaTI) CYIIIHOCTL OKHNCIIUTCIbHO-BOCCTAHOBUTCJIIbHBIX peaKHI/Iﬁ
[IOCPEICTBOM COCTABIICHHUS SJIEKTPOHHOTO OallaHca dTHX peakIuii

1.5

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOM pCaKuu

Ilo Ttemam: «Hemerasuibl U uUX coequHeHUs» U «MeTalipl U HUX
COEIUHEHUS

2.1

2.2

XapaKTEePU30BaTh (OMUCHIBATh) OOITUE U CIIENU(PUISCKUE XUMUYECKHE
CBOIMCTBa MPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPHKIAs ONUCAHUE
IIpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHMI COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKUi

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
nabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o000pa3HbIX BEIIECTB (AMMHUaKa U YTIEKUCIIOT0 Ta3a)

2.5

3.1

MPOBOJUTH PEAKIMHU, IMOJATBEPKAAIONINE KAUYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHUS, MOHBI H3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

ITo Teme: «XuMuUs 1 OKpy>Karomas cpear

pacKpbIBaTh  CMBICII OCHOBHBIX Xumuuyeckux moHarwil: [IJIK
BEILIECTBA; KOPPO3US METAIIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpAaIli MBICIUTENBHON JEATENbHOCTH —
aHaJdu3 W CHHTE3, CpaBHEHHE, OOO0OIIeHHE, CHCTEeMaTHU3aIHIo,
BBISAABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBA3EN — Il U3YUCHUA
CBOWMCTB BEIIECTB M XUMHYECKHX pEaKIIMi, eCTCCTBEHHOHAYUYHBIC
MECTOAbI IIO3HAHUA — HaGHIOIICHI/IC, HU3MCPCHUC, MOACIINPOBAHUC,
AKCIIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

11

[Ipenver xumuu. Ponab XxumuM B XKM3HM 4eJOoBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BEIIECTB

1.2

1.3

[TonsTre 0 MeToAax mo3HaHusi B XuMuu. Yucteie BemiectBa U cmecH. Crocoobl
paszaeieHus cMecen

ATOMBI H MOJICKYIJIBI. Xumuueckue dneMeHTbl. CHMBOJIBI  XHMHYECKUX
sneMeHTOB. [IpocThie U cl0KHbBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBast 0I5l XMMUYECKOT0 3JIEMEHTa
B COCAMHCHUU

1.5

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M YHCIAa CTPYKTYPHBIX eIuHUI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COEIUHEHUN

1.6

dusnyecKkue U XMMUYECKHUE SIBICHUA. XUMUYECKass Peakuus U €€ MPU3HAKHU.
3aKOH COXpPaHEHHUs Macchl BeUlecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus
XMMUYECKHUX peakiii (COeAMHEHUs], Pa3JIoKEHUs, 3aMelleHuUs, 0OMeHa)

1.7

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCY 101, C paBUIaMU
pabotel B JabopaTopur W TpuéMamMu OOpallleHHus C JIabOpaTOPHBIM
000OpyJIOBaHUEM, H3YyYE€HHE W OIHUCaHWE (U3MUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYEeCKHUX BEIIEeCTB, HaOmoaeHune (u3nueckux (TJIaBJIeHHE BOCKa,
TasHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIUs BOJAbI) U
XUMHYECKHX  (TOpEeHHe CBEYM, NPOKAIMBAHWE  METHOW  IPOBOJIOKH,
B3aUMOJICHICTBUE MeNa C KHCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB MPOTEKAHHWA XHMMHUYECKUX peakuui (pas3joxkeHue caxapa,
B3aMMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(Il) npu HarpeBanuu, B3auMOJEICTBUE XKelle3a ¢ PacCTBOPOM
comu menu(Il), n3ydyenue cnocoOoB pasneneHus cmecet (C MOMOIIBIO MarHUTA,
¢bunbTpoBaHUe, BbIMIAPUBAHUE, TUCTHIUIALMSA, Xpomarorpadus), MpoBeleHue
OYHUCTKH ITOBapEeHHOM COJIM, HAOIO/IEHHE U OMMCAHNUE PE3YJIbTaTOB POBEACHUS
OTbITa, WUIIOCTPUPYIOLIET0 3aKOH COXpPAHEHHs] MacChl, CO3[aHUE MoJenen
MOJIEKYJ (IIapOCTEPHKHEBBIX )

2.1

Baxxnelimue npencraBuTen HEOPraHMYECKUX BEIIECTB

Bo3ayx — cmech rasos. CocraB Bo3ayxa. Kucimopony — sneMeHT M IpocToe
BemlecTBo. HaxoxkeHue Kuciopona B MpHUpoOne, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. Ilpumenenue kuciaopona. CriocoObl
MOJYyYEeHUsI KHUCIOpoJa B JIAOOpAaTOPHUM M MPOMBIIIICHHOCTH. KpyroBopoT
Kucinopoza B npupoze. O30H — ammorponHasi MoaAupUKaLMs KHCI0poaa

2.2

TennoBoii 3G HeKT XUMUIECKON peakiny, TEPMOXUMUICCKHAE YPaBHEHHUS, IK30-
U DHAOTEPMUYECKUE PEAKUU. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO3/1yXa,
YCUJICHHE TApHUKOBOTO 3¢ (eKTa, pa3pyIieHHe 030HOBOTO CIIOS

2.3

Bomopon — aneMeHT M mpocToe BemiecTBO. HaxolkieHwe BOIopoaa B NPUPOJIE,




2.4

2.5

duszndyeckne W XUMHYECKHE CBOWCTBA, INPUMEHEHHUE, CIIOCOOBI TOTYYCHHS.
Kucnors! u conn

MossipHblii 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBoputenbs. PacTBOpBL
HaceplienHble 1 HEHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bemecrtsa B pacTBOpe. XHMMHUYECKHME CBOWCTBA BOJBIL.
OcHoBaHus. Ponb pacTBOpoB B Ipupoze M B XKHM3HU uenoBeka. Kpyrosopor
BOABl B IpUpoJe. 3arpsA3HEHHE NpUpPOAHbIX BoA. OXxpaHa M OYMCTKA
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanmuss Heopranmueckux coeauHeHnid. Oxcuabl. Krnaccuduxarus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM{(OTEpHBIE) U
HeconeoOpazyomue. Homenknarypa okcuaoB. Dusznueckue M XHUMHUYECKUE
CBoOlicTBa OKCHAOB. [losryueHne okcuaoB

OcuoBanms. Kiaccudukanus ocHOBaHMIA: HIETOYM H  HEPACTBOPUMBIE
ocHoBaHMsA. HoMeHknatypa ocHoBaHui. du3nyeckue U XMMUYECKHE CBOMCTBA
ocHoBaHuM. [Toryyenne ocHOBaHMM

Kucnotel. Knaccudukamus kucinor. Homenknatypa kucior. dusnyeckue u
XAMHUYECKHE CBOMCTBA KUCIOT. Pan axtuBHocth MeTaisioB H.H. bekerosa.
[Tomyuenue KuCIOT

2.9
2.10

211

Comu. Homenknarypa coneil. @u3nyecKkue M XMMHUYECKHE CBOMCTBA COJIEH.
IToy4yenue conen

I'ereTmueckas cBI3b MCXKAY KilaCCaMH HCOPraHNYCCKUX COC}II/IHGHI/Iﬁ

XUMHYECKUN  OJKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COJAEpKaHUsA
KHCJIOpO/a B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclio3HaBaHHE U M3y4YEHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOAECUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBHSI BOBHUKHOBEHUS M MPEKpallleHus] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMud OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4eHHE, COOUpaHHeE,
pacrio3HaBaHME U M3y4Y€HHE CBOWCTB BOJOpoJa (IOpEeHHuE), B3auMoJeHCTBHE
Bozopoaa ¢ okcugom Menu(Il) (Bo3MOKHO MCIIONB30BAHUE BHICOMATEPHAIIOB),
HaOmrofieHne oO0pa3lloB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOU JOJEH PacTBOPEHHOIO
BEIIECTBa, B3aMMOJECWCTBHE BOJbI C MeTalJIaMU (HaTpUeM U KajlbIHEeM)
(BO3MOXHO MCIOJIB30BaHUE BUJEOMATEPHUAIIOB), OIPENEICHUE PacTBOPOB
KHCJIOT Y IIEeJNOoYed C TOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOJIOAEHHWE W3MEHEHUs
OKpacKM HWHJIHWKaTOpPOB B pPAacTBOpPAaX KHUCIOT M IIEJIOYeH, H3ydeHue
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KHUCIOT C
METaJUIAMHM, peaKIUi HEUTpaIU3allH, TOJTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JApPYTMM M3 pacTBopa COJIM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHX
COCIMHEHUN»

ITepuoanueckuii 3akoH u [lepronnyeckas cucTeMa XUMUYECKUX SJIEMEHTOB
.. MenaeneeBa. CtpoeHre aToMoB. XuMU4eckas CBsi3b. OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

3.1

[lepBble TOMBITKM KiIAacCHU(DUKANUU XUMHUYECKHX 3JieMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JICMCHTOB (H.[eJ’Io‘IHBIe H IICIIOYHO3CMCIIBHBIC MCTAJlJIbI,
raJoreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amMdOTepHBIC
OKCHU bl U THAPOKCHUIBI




3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMU4YeCKux 3nemeHToB J[. 1.
Meneneesa. Koporkonepuoanas u JUIMHHOIIEPUOIHAS (dopmbI
[lepuonuueckoit cuctembl xuMuueckux anemeHtoB [[.M. Menneneena.
Ilepuonbl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB
MeproJia U TPYIIIbI dJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aToMHbIX siiep. M3otomnbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aToMOB TMepBbIX 20 XHUMHUYECKUX DJIEMEHTOB
[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsSI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAIMYECKUX MU HEMETAIMYECKUX CBOMCTB MO TpyIlnaM M IEpUoaaM.
3unauenue [lepumoauueckoro 3akoHa u [lepuoauyeckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB JJiA pa3BUTUA Hayku W npaktuku. .M. MenneneeB — yu€HbId U
rpaXIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass U HEMOJIAPHAs) CBS3b.
DIEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okucieHusa. OKHCIMTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHUS. OKHUCINUTEIN U BOCCTAHOBUTEIN

XUMHUUECKUH S3KCIIEPUMEHT: M3y4YeHHe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMMOJEHUCTBUE THUIAPOKCHAA LMHKA C pPAacTBOpaMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKkluil (ropeHue, peakliuu pa3yiokKeH!s, COETUHEHHS)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUS

1

BemecTBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCMHEHUI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMEHTOB B Ilepronnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHAbl XUMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKH
U BHUJA XUMUYecKol cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpPraHUYECKHX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COEIUHEHUH,
TE€HETUYECKAsl CBSI3b HEOPIaHUYECKUX BEILECTB

13

Knaccuukanus XMMUYECKUX PeakIMi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo
U3MEHEHHIO CTENeHEeH OKHCICHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHUMOCTH,
[0 y4acTHUIO KaTaju3aropa). OK30- W DHJIOTEPMUYECKHE PpeakluH,
TEPMOXMMHUUYECKHE ypaBHEHUs. [[oHATHE O CKOPOCTH XUMUYECKON peakuu

14

[Tonatue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX M T€TEPOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOHW pEaKIUU U TIOJOXKECHUE
XMMHYECKOTO PaBHOBECHS

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEaKiui, ANEKTPOHHBIN OanaHc




OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ C HCIHOJIB30BAHUEM MCETOJa
OJICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Karnonsl, annonsl. MexaHU3M JUCCOLMALMU BEILIECTB C Pa3IM4YHbIMU BUAAMU
xumuueckoi cpsizu. Ctenenb auccouuanui. CUIbHBIE U cIa0bIe 3IEKTPOJIMTHI.
Peaknun moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIUid MOHHOTO OOMeEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakuui. CBoWcTBa KHCIOT,
OCHOBAaHMH W COJEl B CBeTe TPEACTABICHUNH 00 3JIEKTPOIUTUYECKOM
nucconanuu. KauecTBeHHbIE peakuy Ha MOHbL. [IoHsATHE O ruapoan3e conei

1.7

2.1

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTATHUECKUX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BELIECTB (XJIOpUAa HATpHs); MCCIIEAOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHMHUYECKOW pEaKIuu OT BO3IACUCTBUS Pa3IHUHBIX (PAKTOPOB;
UCCIIEIOBaHHE  DJICKTPOIIPOBOJHOCTH  pPAacTBOPOB  BEIECTB,  Ipolecca
IUCCOLMALUN  KHCJIOT, INenouel M comell  (BO3MOXHO HCIOJIb30BaHUE
BU/ICOMATEPHAJIOB); MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIUX IPH3HAKA
MPOTEKaHHs peakuii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BBIICICHUE Ta3a,
0o0pa3oBaHUE BOJIbI); OIBITOB, WILTFOCTPUPYIOIIUX IPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX pEAKLUUN (FOpEeHME, PEAKLUM Pa3IOKEHUs, COCIUHEHUS);
pacro3HaBaHHE HEOPTraHUYECKUX BEIIECTB C MIOMOIIBIO0 KAYECTBEHHBIX PEaKIUi
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamis! 1 ux COCIMHCHUA

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE € MeTaljlaMH, HEMETaJUlaMH, IienodaMu). XJIOpPOBOAOPO/I.
ConsiHas KMCIIOTa, XUMUYECKHE CBOMCTBA, NOJIy4eHHUE, NpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJoBeKa. BakHeilme XIopuasl U UX
HAaXO0X/JECHUE B IPUPOJIE

2.2

2.3

Oo6mas xapakrtepuctuka srneMeHToB VIA-rpymmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckue cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOPOAa M CEphbl. AJUIOTPOMHBIE MOAU(PUKAIIUN
KUCJIOpoJa U cepbl. XUMHUYECKUE CBOMCTBAa cepbl. CepoBOIOPOJ, CTPOEHHUE,
¢buznueckue W XUMHUYECKHE CBOHCTBA. OKCHUIBI Cepbl KaK IMPeICTaBUTEIH
KHUCJIIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTAa, CI)I/ISI/I‘-IGCKI/IG U XUMHYECKHE CBOICTBA
(oOmme Kak mpeAcTaBUTENsS Kjacca KHCIOT U crerududeckue). XuMHUUYEeCKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO croco0a TMOIY4YeHHs CEpHOM
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peakius Ha
cynbdar-uon. HaxoxxaeHnue cepsl U €€ COCIMHEHH B MPUPOJIEC. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCTMHEHUSMU cepbl (KUCIOTHBIC TOXKIIH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHHS

OO6miast xapakTepuCTHKa 53JIeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIICHHS. A30T, pacClipOCTpaHEHHUE B IPUPOJIE,
(dbu3mvecKkue U XuMHUYECKHe cBolicTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero ¢u3MvecKue W XMMUYECKHE CBOMCTBA, MOJydyeHue M mpumeHeHue. Comu
aMMOHHUS, UX (QU3NYECKHEe M XMMHYECKHE CBOWCTBA, IMpPUMEHEHUE.
KauectBenHasi peakiiusi HAa MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ MOJyuYeHHE,
(bu3nvyeckne W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca




2.4

KUCIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHUHEPAJBbHBIX yJOOpEeHUI. XUMHUECKOE 3arpsi3HEHHE OKpYKaromen
Cpebl COEIUHEHUAMU a30Ta (KUCIOTHBIE TOKAM, 3arpsiI3HEHUE BO3yXa, M0YBbI
1 BOJJOEMOB)

®ocdop, amnorponusie Mogudukanuu (ocdopa, puznIecKkne U XUMHUUYECKUE
ceoiictBa. Oxcupa dochopa(V) u dochopnas kucnora, (usudeckue u
XUMHYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAITBHBIX YI00pEHUIA

2.5

OO6mas xapaktepuctuka 3jeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpoJ, aUIOTPOIIHBIE
Moau(UKaIMK, paclpocTpaHeHHEe B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
X (U3MYEeCKHe M XUMHYECKHE CBOMCTBA, /EHCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJTyYeHUE U MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMbl, CBA3aHHBIE C OKCHIOM
yraepona(IV); rumoresa riao0anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTAa W €€ COJMM, WX (PU3NYCCKUE W XUMHUYCCKHC
CBOICTBa, MonyuyeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIHUIIMHE, IPOMBIIUICHHOCTH H
CEJIbCKOM XO03sIiiCTBE

2.6

2.7

2.8

[TepBoHavyayibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kucnora). Ix coctaB u xumuueckoe ctpoeHue. [loHsTre o OHOIOrHYECKH
BAXKHBIX BCIIICCTBAX: )I(I/Ian, 6en1<ax, er'IeBOI[aX — U HUX pOJ'II/I B JKHU3HHN
yernoBeka. MarepuanbHOE E€QUHCTBO OPraHUYECKMX U HEOPraHMYECKUX
COeIMHEHNH

Kpemuuii, ero ¢usnyueckue ¢ XHUMHUYECKHE CBOWCTBA, TOJYYCHHUE U
npumenenue. CoennHeHuss KpeMHHUs B mpupoze. OOmue mpenctaBieHUst 00
okcune kpemaus(IV) u kpemuueBoi kucnore. CHIMKATHI, UX HCIOJL30BaHUE B
OBITY, MEIUIIMHE, IPOMBIILICHHOCTH. BaxkHeHIIe CTpOUTEIbHBIC MaTePHaIIbl:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [IpoOmembr Oe3omacHOro
HCIIOJIb30BAHUS CTPOUTEIILHBIX MATEPUAIIOB B IIOBCEIHEBHOM KU3HH

XUMUYECKUN SKCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaUECTBEHHBIX PEAKIUIN Ha XJIOpUA-
MOHBl W HaONIO/IEHWE MPHU3HAKOB HX TNPOTEKAHUS; OIMBITHI, OTpa)karollue
¢usnyeckue 1 XMMUYECKHe CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHAIOB); O3HAKOMJIEHHE € 00pasliaMH XJIOPHJIOB
(rajloreHN1I0B); O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COECTUHEHUSIMHU
(BO3MOXKHO HCITOJIB30BaHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
oOyIJIMBaHUsS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEIECHUE
KayeCTBEHHOW peakuuu Ha Ccynb(par-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpHANIOB), 0Opa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OJIyYeHHE, COOMPaHKE, PaClIO3HABAHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIHM Ha HOH
aMMOHMS U (ochar-uOH M U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMOJIEICTBUE KOHIIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO
UCIOJIb30BAHUE BHUAEOMATEPUAIOB); M3Y4YEHHE MOJENeH KpHUCTAIIMUECKUX
peméTok anmaza, Trpadura, (¢QyuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIYy4E€HUE, COOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KA4YeCTBEHHBIX peaKkluii Ha KapOoHAT- H
CWJIMKAaT-UOHbl M H3y4€HHE NPU3HAKOB MX IPOTEKaHUS; O3HAKOMIIEHHE C
MPOAYKIIMEH CHJIMKATHOM IPOMBILUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHbBIX
3aja4 1o TeMe «BakHeiue HeMeTauIbl U UX COSAMHEHUS

MeTtamisl 1 BX COCAUMHECHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHUX dieMeHToB J[.I.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsi3b U
METaJJIMYEcKasl ~KpUCTauIMyeckass pemeérka. OJIEKTPOXMMUYECKUN  psf
HaIPsDKEHUN METAJITIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0IMe crioco0bl MOTYYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBbITY U IPOMBILIIEHHOCTH

[lenouynsle Merasuibl: nosoxkeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
anemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
THJIPOKCUABl HAaTpus U Kaius. [IpuMeHeHHe IIEeTOYHbIX METalJIOB U HX
COCTUHEHUN

3.4

[lenouHo3eMenbHbIE  METAIBl MarHuii M KajblLMH:  MOJOXEHHEe B
[Iepnonnueckoii cucreme xumMudeckux 3imeMenToB [[.11. MenzaeneeBa; ctpoeHne
X aTOMOB; HaXOXJEHHE B mpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
MarHus W Kaublius. Baxuelmue coequHeHus Kaiublus (OKCHA, TUIPOKCHI,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!

3.5

3.6

AmomMuHuil: nonoxkenue B Ileprmoauueckoil cuCTeMe XMMHYECKHX 3JIEMEHTOB
JI.. MenaeneeBa; CTpoeHHE aroMa; HaxoxkaeHue B mnpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA allOMUHMSI. AM(DOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
AITFOMUHUA

Keneszo: nonoxenne B [leprpoanueckoi cucreme XuMU4Ieckux snemMentos /. 1.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXJaeHue B mpupone. Duszmueckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu skenesa(ll) u
xene3a(lll), ux cocras, CBOMCTBA U OTyUYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMHi METaJIOB U CIUIABOB,
ux (usnueckuMH CBOMCTBAMHM; U3YYEHHE Pe3yJIbTaTOB KOPPO3MH METAIJIOB
(BO3MOXHO UCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), ocoOeHHOCTEH
B3aMMOJICHCTBUS  OKCHJAa KaJblUsg W HaTpus C BOJOW (BO3MOXKHO
UCIOJIb30BAHUE BUJIEOMATEPHAJIOB); MCCIEIOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO  HCIIOJIb30BaHHE
BHUJIEOMATEPUAIIOB); NIPU3HAKOB MPOTEKaHHs KAUECTBEHHBIX PEAKLUI HAa HOHBI
(MarHus, KanblMs, amroMuHHUs, nuHKa, xenesa(ll) m sxenmesa(Ill), memu(Il);
HaOJI0ZICHNEe M OMHUCAHUE MPOIIECCOB OKPALIMBaHMA IJIAMEHU MOHAMH HATpPHUS,
Kaauss W Kanblusl  (BO3MOXKHO — HCIOJB30BaHUE  BUAEOMATEpHUAJIOB);
uccieoBaHre aM(pOTEpPHbIX CBOWCTB THUAPOKCHIA ATIOMUHHS U THIPOKCHIA
LIMHKA; PELICHNE YKCIIEPUMEHTANIBHBIX 33Ja4 0 TeMe «BakHeiue Meramisl u
UX COEAVHEHUSD)

XUMUA U OKpY>Karoas cpea

4.1

HoBble maTepuanbsl u TexHojoruu. BeliecTBa W maTepuaibl B MOBCEIHEBHOU
KU3HM YesloBeKa. XUMHUsS U 3/I0poBbe. be3onacHoe UCIoab30BaHNE BEUIECTB U




XUMHUYECKUX peakiuii B ObiTy. [lepBas momolip npu XUMHUYECKHUX OXKOTax M
OTpaBJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHHue
okpyxatomein cpeasl [1/IK. Pons Xxumum B penieHUu 3KOJIOTHYECKUX MPOOIIEM.

4.2 .
[IpupoaHble WCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHUPOIHBIA ra3, HEQTh),
MIPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U POMBIIUIEHHOCTH

43 XUMUYECKUI SKCIEPUMEHT: U3yuyeHue oOpas3IoB MaTepHalIOB (CTEKIIO, CILJIaBbI

METaJIJIOB, ITOJIMMEPHBIE MAaTEPUAJIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon

NpoBepPsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TMI03HABa€MOCTU SIBIICHUN MPUPOIbI, MOHUMAHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHYECKON HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOILIeH KyIbTyphl M HPaKTHYECKON
JESITEJIbHOCTH 4YEJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;
MOHMMAaHHUE MECTa XUMUU CPEAH IPYTHX €CTECTBEHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJIB30BATH MOICIHN JJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTH)KCHUSIX
XMMHUYECKOH HAyKH, YTO TO3BOJIUT OOYYAIONIMMCS pPacCMaTpHBATh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccuoHanbHOMN eI TeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa
MIPU TIEPEXO0/I€ Ha YPOBEHB CPETHETO OOIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH
CUCTEMY XMMHYECKUX 3HAHUMN, KOTOpPast BKIIOYAET:

2.1

BOKHEHIINE XUMHUYECKUE TIOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIBHBIE aTOMHAas M MOJIEKYJIspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHash Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHssA), XMMHYECKas
peaKuus, peakuUuu COEOUHEHHUS, PEAKIHMU Pa3JIOKEHMsS, pEeaKIuu
3aMeIleHUs, Peakluu OOMeHa, TeIoBOM 3((EeKT peakuuu, 3K30- U
SH/IOTEPMHUYECKHE DPEaKLIMH, PAacTBOp, MaccoBas JOJS XMUMHUYECKOIO
AJIEMEHTA B COEAMHEHUH, MacCOBasl JI0JIS U MPOLEHTHAsI KOHLEHTpaLHs
BEILIECTBA B paCTBOPE, PO aTOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
opOuTanb, paguyc aroma, BaJE€HTHOCTb, CTENEHb OKHCIICHUS,
XUMHUECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHAs U HETIOJIIpHAsT
KOB&JIECHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIM4ECKas  CBA3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, MOHHAs, MeTaJuInJyecKas,
MOJIEKYJISIpHAs), MOH, KaTUOH, aHWOH, JIEKTPOJIUT U HEDIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMs, peakUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble U HEOOpaTHUMbIe peaKluy,
CKOpOCTh XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us
METaJLJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XHMMHH: 3aKOH COXPAaHEHMSI MaccChl,
nepuoauueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo




2.3

3.1

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIsIpHasd TCOPH, TCOpHUA
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconmuanun

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKIIFOYAIOILICH

YMEHHE MMPaBUJIHHO UCTIOIh30BaTh H3yYECHHBIC BEIIECTBA U MaTepUAITbI
(B TOM 4HCIE MHHEpAJbHBIC YAOOPCHHS, METaUIbl U CIUIABBI,
MPOJYKTHl TepepabOoTKH MPHPOJHBIX HCTOYHUKOB YTIICBOJIOPOIOB
(yryist, mpupoaHOTO raza, He)TH) B OBITY, CEITLCKOM XO35HCTBE, Ha
MPOU3BOJICTBE M IOHUMAHHE 3HAUCHHUS KHPOB, OCIKOB, YTIIECBOJIOB
JUIS. OpTaHW3Ma YeJIOBEeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECCTB
U XMMHUYECKHUX TPOILIECCOB HA OPraHU3M YeJIOBEKa U OKPY)KAIOLIYIO

MPUPOHYIO CPETy

3.2

3.3

3.4

YMEHUE HMHTErpupoBaTh XMMUYECKHE 3HAHMS CO 3HAHUSAMH JPYTuX
y4eOHBIX IPEIMETOB

HAJIMYKME OMBITa pabOTHl ¢ Pa3TUYHBIMA MCTOYHUKAMHU HH(GOpMAIUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIONYJSIpHas JHUTeparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEHUE OOBEKTUBHO OLIEHUBaThb MH(POPMALMIO O BEILECTBaX, HX
IIPEBPAICHUAX W IPAKTUYECKOM  IIPUMEHEHUHM U YMEHHUE
UCIOJIb30BaTh €€ JJIs pelIeHusl y4eOHO-I03HABATENbHbIX 331a4

7.1

Brnanenue ocHoBaMM NOHATHUHHOIO ammapara U CHUMBOJIMYECKOTO
S3bIKa XMMUH JUISI COCTaBJICHUS (HOpMyJ HEOPTraHHMYECKUX BEIIECTB,
YPaBHEHHH  XUMHUYECKMX  pE€akUWd; OCHOBAMHM  XHMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBSI3b IMOJIOKEHUs dieMeHTa B [lepuoauueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sjpa, oOliee Yucio
AJIEKTPOHOB), pAacIpesieIEeHUeM HIIEKTPOHOB IO 3HEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KA U KaJbLUs
[IpencraBnenue 0 MEPUOINYECKOMN 3aBUCHUMOCTHU CBOICTB
XMMUYECKHUX AJIEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPHIATENIbHOCTS),
IIPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
Ilepuognueckoit cucremMe (B MaJbIX IEPUOAAX M TJIABHBIX
MOJArpYyMNax) 1 3J€KTPOHHOTO CTPOEHHUS aTOMa

YMenne kinaccupuimpoBaTh:

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINU

YMeHue Onpeaeirh:

8.1

8.2

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX DIDJICMCHTOB, 3apsn
HOHa

BUJT XHMHUYECKOM CBSI3M U THII KpHCTﬂJIJ'IH‘-ICCKOﬁ CTPYKTYpPBEI B
COCAUMHECHUAX

8.3

XapakTep Cpelibl B BOJAHBIX PaCTBOpaxX BeUIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIIMTEIIb U BOCCTAHOBHUTCIIb

YMeHne xapakTepru3oBath (hU3MUECKUe U XUMUYECKHE CBOMCTBA!

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHH,




KaJIbIIMH, aTFOMHHHH, JKEJIE30)

CJIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ]l, OKCHUIbI U THIAPOKCHIBI
mertamwioB [-IIA rpymnn, amomunus, meau (I1), muaka, xenesa (I u

9.2 III), oxcuasr yrnepoaa (II u 1IV), kpemuus (IV), asora u dpocdopa (111
u V), ceppl (IV m VI), cepnucras, cepHas, a30TUCTas, a30THasl,
docdopHasi, yroipHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
NPOTHO3UPOBATh U XapaKTepU30BaTh  CBOMCTBAa  BEIIECTB B

9.3 3aBHCHMOCTH OT MX COCTaBA U CTPOCHHS, IPUMEHEHHME BEIIECTB B
3aBHCUMOCTH OT UX CBOWCTB, BO3MOXXHOCTh MPOTEKAHHUSI XUMUYECKUX
MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

10 YMeHHue COCTaBIsATh MOJIEKYJIAPHbIE U HOHHBIC YPaBHEHUS PEaKlUi, B
TOM YHCJIE:

10.1 peaxkiuii HFOHHOro 0OMeHa

10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi

103 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBA M3yYEHHBIX KJIAcCOB
(rpymm) HeOpraHU4EeCKHX BELIECTB

10.4 MOJTBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH

11 YMeHue BBIYUCISTD (IIPOBOUTH PACUETHI):

111 OTHOCHUTEJIBHYIO MOJEKYSIPHYI0O M MOJSIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COEIMHEHUH

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

114 M0 YypaBHCHUSM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIMICCTBO
BEIeCTBa, 00BEM U Maccy peareHTOB WM MPOYKTOB PeaKLuu

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMH  METOJAaMH  HAy4YHOTO  TMo3HaHUS (HaOmromeHwue,

191 U3MEpeHHue, SKCIIEPUMEHT, MOJICITMPOBAHIE) TIPU U3yYCHNUHN BEIIECTB
XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
NPEJUIOKUTH ITYTH €€ PeIIeHUs

122 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
MOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu O€30IMacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B TMOBCEHEBHOM KM3HU, TPAaBUIIAMH TTOBEICHUS B LIESIX cOepeKeHuUs

123 3I0pOBbSl M OKpYXKAlolleld NPUPOJHOM Cpelpl; NMOHMMaHUE Bpena
(omacHOCTH) BO3JCHCTBHS Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS M MPEIOTBPALICHUS HX BPEIHOTO
BO3JICUCTBUSA

13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICIYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:

U3YyYeHHE U onucaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

131 ¢  (QU3NYECKUMH W  XUMUYECKHUMH  SIBJICHUSMHU,  OTBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaKklui

13.2 M3y4eHHUE CIIOCOO0B pa3IeIeHUs] cMecei
MOJIyYeHUE KHCIOpOAa M HU3YYEHHE €ro CBOICTB; IMOJIy4eHHUE

13.3 BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; MOJYyYCHHE YIIEKHCIOro rasa u

M3YYEHHE €ro CBOMCTB; MMOJIy4eHHE aMMHUaKa U U3yUyeHUE ero CBOMCTB




13.4

135

13.6

13.7

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHON MaccoBOil josei
pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHUJIOpaHkKa u
dbeHondTanenHa) I ONPENCICHUS XapaKTepa Cpelbl B PacTBOpax
KHUCJIOT U LIeJIoYei

WCCIIC/IOBAHME U OMNHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYCHUE B3aUMOJEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJISIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA
BBITECHEHHWE OJHOTO MeTaula JAPYrMM M3  pacTBOpa  COJH;
uccienoBaHue aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U
[UHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPraHUYCCKUX COGHHHCHHﬁ»; ((9JI€KTpOHI/ITI/I‘lCCKa$I
JUCCOLIM AL, «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA,
«Baxnene MeTalIbl M UX COCIUHCHMUA»

13.8

XUMUYECKHE SKCIIEPUMEHTHI, WJLTIOCTPUPYIOIINE PHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOrO0 OOMEHa; KaueCTBEHHBIC PEAKIUU Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OPOMUI-,
wonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBI AMMOHUS, MarHUsI, KaJIbIIHs, ATFOMIHHSI,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

NpEACTaBIATL PE3YJIbTATBl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB n Ta6J'H/III U BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCEPHOCTHU

14.2

YCTaHAaBJIIMBATDb CBA3U MCIKAY PCAJIbLHO Ha6JHOZ[aeMLIMI/I XUMHUYCCKUMH
SABJICHUSAMMH H IMPOLECCCaAMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,
0OBSACHATH IIPUYNHBI MHOI‘OO6pa3I/I$I BCIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Koxa
1
1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/iePKAHUS
[lepBoHavabHBIE XUMUYECKUE TOHSATHUS
YucTtsle BemecTBa U cMecu. CiocoObl pa3iesieHus: cMecei

ATOoMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOJIBI  XUMHYECKHX
DJICMCHTOB. HpOCTBIe H CJIOXKHBIC BEIICCTBA.

1.3

14

Xumudgeckast (bopMyna. BanenTtHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. CTEIIeHb
OKHCJICHHUA

3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB. OTHOcUTENBLHAsE aToOMHas Macca.
OTtHOCHTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast goas XMMHYSCKOr0 JIEMECHTA
B COCIMHCHHNUN

1.5

1.6

KomnyectBo BemectBa. Moabs. MomnspHas Macca. ModsspHbIii 00BEM Ta30B.
B3anmocCBA3b KOJIMUECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHULL BEILIECTBA
@U3NYECKUE U XUMHUYECKHE SIBJICHUS. XUMUYECKas peakuus U €€ MPHU3HAKH.
3aKOH COXpaHEHUsl MaCChl BEUIECTB. XUMUYECKUE YPABHEHUS

2.1

2.2

[Tepuonuueckuii 3akoH u llepuomuyeckas cucTeMa XMMHUYECKHX JJIEMEHTOB
1. MenneneeBa. CTpoeHHE aTOMOB

Ilepnonnueckuil 3akoH. [lepuoguyeckas cucremMa XuMU4eckux 3iaeMeHToB .M.
Menneneesa. Ilepuoasl u rpymnmnbsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA,
HOMEPOB IEpUOa U IPYMIIbI JIEMEHTA

Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3oromsl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHYECKHUX DJIEMEHTOB
ITepuoanueckoint cucremsl /.M. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METATMYECKUX W HEMETAJUIMYeCKUX CBOMCTB) M WX COCOUHEHHH B
COOTBETCTBUU C TIOJOKEHHEM »JyieMeHTOoB B Ilepuoamdeckoit cucreme u
CTPOCHHEM HX aTOMOB

CrpoeHue BelecTna

3.1

XUMHUYECKas CBS3b. KoBanentHas (HOJ'ISIpHaH u HCHOJ’I}IpHaﬂ) CBA3b.
BHGKTPOOTPI/IHaTeHLHOCTI) XHUMHUYCCKUX DJICMCHTOB. HNonnas CBA3b.
Merannuueckas CBI3b

3.2

Tunsr KPpUCTATINIMICCKUX pCH_IéTOK (aTOMHa}I, HOHHAasd, MeTaJ'IJ'II/I‘-ICCKa}I),
3aBHCHUMOCTEb CBOMCTB BEIIECTBA OT THIIA KpPICTﬂJ'IJ'IH‘-IGCKOﬁ peIHéTKI/I 1 BUJA
XHUMHUYECKOH CBI3HU

Baxueiimine MNpEACTAaBUTCIIMN HCOPraHUYCCKUX BCIICCTB. Hemeramnel u ux
coequHEeHMs. MeTaibl U X COeTUHEHUS

4.1

Knaccugukaiuss u HOMEHKIATypa HEOPraHWYECKHX COEIMHEHHUH: OKCHJIOB
(coneobpa3yromiue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yoInre; OCHOBaHUM (IIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcoAepXkale ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJIeH (CpEIHUX U KUCIBIX)

4.2

dusunueckue u XUMHUYCCKUEC CBOMCTBA MMPOCTBIX BCIICCTB-HEMCTAJIJIOB:
BOJIOPO/1a, XJIOpa, KUCIOPO/a, CephI, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

du3nyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,




4.4

HATpHs, Kalus, MarHUus M KaJbLKs, AJIIOMUHM, XKeje3a. DIEKTPOXUMUYECKUN
P HAIPSLDKEHUM METAJIIOB

Pusznueckue U XMMHUYECKHUE CBOWCTBA BOJOPOJHBIX COCIMHEHHN HEMETAJUIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA

4.5

dusznueckrue W XMMUYECKHE CBOMCTBA OKCHAOB HemeTayuioB: cepwl (IV, VI),
asora(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). Iloxydyenune
OKCHJIOB HEMETAIIJIOB

4.6

4.7

4.8

4.9
4.10

Xumudeckue cBoiicTBa okcunoB: MetawioB IA-IIIA rpymm, muuka, menu(Il) u
skenesa(ll, I). [Tonyyenue okCuI0B METAILIIOB

XUMHUYECKHE CBOMCTBA OCHOBAHWI W aM(pOTEPHBIX THAPOKCUAOB (Ha MpHUMEpe
THIPOKCUIOB  aJIOMUHHS, JKene3a, IuHKa). [lomydenwe ocHoBaHWT U
aM(OTEPHBIX TUIPOKCH]IOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJOPOBOIOPOIHOM, CEPOBOAOPOIHOM,
CEPHHCTOM, CEepHOU, a30THOU, (HochOpHOU, KpeMHUEBOH, yroibHOU. Ocolbie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHONM CEpPHOM M a30THOM KHCIIOT.
ITony4yenue kuciaor

OO01ue xuMHUYecKue cBoicTBa cpenHux coseil. [lomyuenue coneit

[Tony4yenne, coOupaHue, paclo3HaBaHHE BOAOPONA, KHCIOPOJa, aMMHAaKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu

411
4.12

[Tonyuenne amMMuaka, CepHOM M a30THOM KHUCIOT B IMPOMBINUIEHHOCTH. OOmne
CIOCOOBI MOYYECHUS] METAJIJIOB

I'ereTmueckas CBI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COG}II/IHGHI/Iﬁ
XUMHYECKHE peaKknuuu

5.1

Knaccugukanus XuMHUECKUX peakluil M0 pa3iMyHbIM MpPU3HAKAM: 110 YUCITY U
COCTaBY Y4YacTBYIOLIMX B pEaKLUUU BEIIECTB, MO TEIJIOBOMY 3(deKTy, o
U3MEHEHUIO CTEIICHEN OKUCIIEHHUs] XUMUUYECKUX 2JIEMEHTOB

5.2

5.3

5.4

TennoBoil 3¢ ekt XUMUUYECKON peakui, TEpPMOXUMHUYECKHE ypaBHEHU. DK30-
U DHJI0TEpMUYECKHUE peakluu. TepMoXuMUYecKre ypaBHEHHUsI

OKHUCIUTENIEHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipoutecchl  OKMCIACHHSI M BOCCTAHOBJICHHA.  ODIEKTPOHHBIM  OajaHc
OKHMCJIMTETbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopust 2JIEKTPONUTHYECKON qucconrani. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HEeRNIeKTPoNUThl. CUITbHBIC U clla0ble NeKTPOIUThL. CTeneHb AUCCOIHAINH

5.5

Peakiun moHHOro oOMeHa. YCIOBHS NMPOTEKAaHUS PEaKUUid HOHHOTO OOMEHa,
ITOJIHBIE ¥ COKPAIlIEHHBIE HOHHBIE YPABHEHUS PEAKIIUN

XUMHS U OKpY:Karollas cpesia

6.1

Bemecrsa u Marepuansl B IIOBCEAHEBHOM JKHM3HU YeloBeKa. besomacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMMUYECKHUX peakuuid B j1abopaTopuu U OBITY.
IlepBas MoMOILb IPU XUMUYECKUX 0KOraX U OTPABJICHUSX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXKaromed cpefapl  (KUCIOTHBIC — JIOXK/H,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MPEIOTBpALICHHS
[Ipenenbuas npomyctumas konueHTpauust BemiectB (IIJK). Ponp xumum B
pPEIICHUH DKOJOTHYECKUX TpolsieM. VYCWIeHHEe NapHUKOBOTO A dekTa,
pa3pylLieHHe 030HOBOIO CII0sI

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COCIUHEHUN B
ObITY, MeIUIUHE, NPOMBIIUIEHHOCTH MU CEJIbCKOM Xo3dicTBe. IIpumeHnenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'yH, IIOPAIOMUHMIA, OpoH3a) B OBITY U




HPOMBIIUICHHOCTH UX coefnHeHuil. [loHsaTre 0 KOppo3uu METaioB, OCHOBHBIC
CIOCOOBI 3aLIUTHI X OT KOPPO3UU

[TpupoaHble HCTOYHUKHU YIIIEBOJAOPONOB (Yroyib, MPHUPOJHBIN Ta3, HEPTH),

6.4 MIPOJIYKTHI MX MepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COEAMHEHMSAX

6.5 yriiepoja (MeTaH, 3TaH, STWIEH, alleTWICH, STAaHOJI, TIMIEPHUH, YKCYCHAs! KUCIIOTA).
[TonsiTie 0 OMONOrMYECKH BaXKHBIX BELIECTBAX: KUpaX, OeJKax, yrieBojJax — U Ux
POJIH B KU3HH YEJTIOBEKA

7 Pacuérsr:

7.1 1o (hopMyaaM XUMHYECKHX COSAMHEHHUH

7.2 Macchl (MaccoBOM) JJOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMUYECKHM YPaBHEHUSIM




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

» Xumus: 8-# kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5S-€ U3/1aHue, epepadboTaHHOE
I'a6puensn O.C., OctpoymoB WN.I'., CnankoB C.A. AkunonepHoe o61mecTBo «M3naTenscTBo
«IIpocsemienne»

» Xumust: 9-# kinacc: 6a30BbIi YPOBEHB: YUCOHUK; S-€ U3/1aHue, TIepepaboTaHHOE
INa6puensu O.C., OctpoymoB WN.I'., CiankoB C.A. AxkunonepHoe o61iecTBo «3nareascTBo
«IIpocBewieHue

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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