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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XUMUKM Ha YpPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Y4YETOM KOHIEMIUMU TpEenojaBaHusi y4deOHOTro mnpeamera «XuMuUs» B
oOpazoBaTebHbIX Opranu3anusax Poccutiickoit @eneparuu.

[Iporpamma mo xumum Aa€T MpPENCTABICHUE O IENAX, OOLIEeld CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYy4YAIOIIUXCS CPEACTBAMHU Y4YEOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNnbHOe MpeIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpelesieHne €ero Mo KiaccaM W CTPYKTypUpOBaHHUE TIO
paznenaM M TeMaM MPOrPpaMMbl O XUMHUH, OMNpEJEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
0ocOOeHHOCTEW O00ydYaronmuxcs, ONpenensieT BO3MOXKHOCTH — MpeaMera  JUis
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOUM 00pa3oBaTenbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIeTo 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pe3yibTataM 00yueHHs XMMUU Ha YPOBHE 1eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYAIOIIEroCsi MO OCBOCHHIO
y4eOHOT'0 COJICpKAHUS.

3HaHMEe XHMHH CIY>KUT OCHOBON uisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEeMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
HHEPrUd M 00 SBOJIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHUS TI00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEH Ui  CaMOpa3BUTUS U
dbopMupOBaHUS KyIbTYphI INYHOCTH, €€ 001IeH 1 (PyHKIIMOHATBFHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUECKUX CIOCOOHOCTEM
oOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT €O CHeu(pUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETTIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;

crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHbIM 3HaHUSAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTHUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHbIE HampaBiieHUS] B OOYYEHMM XUMHUHM OOECHEeUYMBAIOTCS crelupUuKoin
COoepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEIaroru4ecku



aJanTHPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00111€eTO 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONIMMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSITUU
OPraHUYECKON XUMHUMU.

CrpykTypa cofepxkaHus MporpaMMbl 0 XUMHUM C(POPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuto. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHITHUI 0 XUMHYECKOM BJIEMEHTE M BEIISCTBE M CUCTEMBI MOHATHN O XMMHUUYECKOM
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— ATOMHO-MOJICKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

- [Tepuognueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

— YYE€HHUS O CTPOCHUHU aTOMa U XUMUYECKOM CBSI3H;

— npeACTaBICHU 00 JICKTPOJUTHYECKON JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIILHO OT OJHOTO
YPOBHS K IPYTOMY, BBITMOIHSS (YHKIUHU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHU U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHHU CHOCOOCTBYET  (HOPMHUPOBAHHIO
IPEACTABICHUS O XMMUYECKON COCTABIAIONIECH HAYyYHOM KapTHHBI MHpPA B JIOTHUKE
€€ CUCTEMHOM NPHUPObI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HaHHIO U METOJIaM
NO3HaHMs B Hayke. M3yyeHne XMMUU MPOUCXOJUT C MPHUBICYECHUEM 3HAHUU W3
paHee M3YyYEHHBIX YYE€OHBIX MPEIMETOB:

«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipy wu3ydYeHUH XUMUU TPOUCXOAUT (HOpPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
JEATEIbHOCTHU YEJI0OBEKA U KaK OJTHOT'0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbI. 3aJa4ya
y4e0HOTO TMpeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMbl XUMHUYECKHX 3HAHUN —
BOKHEHIINX (AKTOB, TOHATHIA, 3aKOHOB M TEOPETHUECKHUX MOJIOKEHUH, TOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUECKOT0 XapaKTepa, si3bIka HAayKd, B TMPHOOMIEHUU K
HAay4YHbIM METOJaM NO3HAHUS NPHU M3YYEHUHU BELIECTB U XUMUYECKUX PEAKLUH, B
dbopMHUpOBaHUY U PA3BUTHH ITO3HABATEIILHBIX YMEHUHN M UX MPUMEHEHUH B YI€OHO-
MO3HABATEIBbHON M y4e€OHO-UCCIE0BATEIbCKON NEATEIbHOCTH, OCBOCHUH MPABUII
6e30macHOro OOpaIIeHUs C BEIIECTBAMH B IIOBCETHEBHON KU3HHU.

[Tpn n3ydeHnn XMMHUM HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS BaXKHOE
3HaYeHUE TPUOOPETU TaKHe 1IEJH, KaK:



— (opMHUpOBaHUE HMHTEIJIEKTYalbHO Pa3BUTOW JMYHOCTH, TFOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM >KU3HU;

— HAIpaBJICHHOCTh OOY4YEHHs Ha CHCTEMAaTHYeCKOe NPHOOIIECHHUE
oOydJaromuxcs K CaMOCTOSTENbHOM MO3HABATEIBHON AESATENbHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEW K
XUMHH;

— oOecrieueHue YCIIOBUH, CHOCOOCTBYIOIIUX MPUOOPETEHUIO
00Oy4aromMUMHCS ONbITa pa3HO00OPa3HOM ESITENbHOCTH, TO3HAHUS U CAMOIIO3HAHMS,
KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMH), HMEIOIIHUX YHUBEpPCAJIbHOE
3HAYEHUE IS Pa3JINYHBIX BUJOB JCSITEIILHOCTH;

— dbopMupoBanue o001elH (YHKIMOHAIBHOW M €CTEeCTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSACHATb U OLICHUBATh SBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIOJIb3Yys 3HAHUS U ONBIT, MOJyYCHHbIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEbHOCTH;

— dbopMupoBaHue y 0OyYaroUMxcsi TYMAaHHCTUYECKMX OTHOILCHUA,
NOHUMAHHS UEHHOCTH XMMHUYECKUX 3HAHMM I BBIPAOOTKH 3KOJIOTHYECKH
11eJIECO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSTENBHOCTH B LEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

—pa3BUTHE MOTHMBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANpPaBICHHOCTH JaJbHEHIIETOo
oOy4eHUsI.

OOmiee 4ucIO YacoB, OTBEAEHHBIX ISl H3YYEHUS XUMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanHus, cocTaBiseT 136 yacos: B 8 kiracce — 68 gacos (2
yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

OO01as xapakTepucTUKa yueOHOro rmpeiMera, KOppeKIMOHHOT0 Kypca

B cootBetcTBUM ¢ @DenepanbHbIM TOCYIAapCTBEHHBIM 00pa30BaTebHBIM
CTaHJApPTOM OCHOBHOIO 0O0IIero oOpa3oBaHMs, ydyalluecs JOJKHBI OBJAJETh
TaKUMU NO3HABATEIbHBIMH YYEOHBIMH JEUCTBUSAMH, KaKk YyMEHHE (OpPMYIHUpPOBATH
npobJieMy U TUIIOTE3Y, CTABUThH LIEJIH U 33J]a4i, CTPOUTD IUIaHbI JOCTUKEHUS LIeTei
Y peLIeHUs OCTABIEHHBIX 3a/1a4, IPOBOJUTH SKCIIEPUMEHT U HAa €r0 OCHOBE J€N1aTh
BBIBOJIBI M YMO3aKJIIOUEHUS, NIPEACTABIISITh UX U OTCTAUBATh CBOIO TOUKY 3PEHUS.
Kpome »3TOro, ydvammecs IOJDKHBI OBJIAJETh IPUEMAMU, CBA3aHHBIMH C
ONpEJICIICHUEM TOHATHI: OrpaHUYMBATH MX, OIMCHIBaTh, XapaKT€pU30BATH M
cpaBHUBaTh. Clle10BaTENbHO, IPU U3YYEHUN XMMUU B OCHOBHOM IIKOJIE YYallluecs
JOJDKHBI OBJIaJeTh Y'Y/, NO3BOJIAIOIIMMY UM AOCTUYb JIMYHOCTHBIX, IPEAMETHBIX
Y METalpeIMETHBIX 00pa30BaTeNIbHbIX pe3yapTaToB. lIpeanaraemas nporpamMma 1o
XMMHH PAaCKphIBAET BKJAJ y4ueOHOro MpeaMeTa B JOCTH)KEHHUE 11eJIeil OCHOBHOTO
obmiero o00pa3oBaHUsI U OIpeneseT BaKHEHIINE COJEp)KATENbHbIE JHUHUH
MIPEIMETA: «BEUIECTBO» -3HAHME O COCTABE M CTPOCHUHU BEILECTB, UX CBOMCTBAX U
OMOJIOTMYECKOM 3HAUYEHHH; «XMMHUYECKas peaklUHs» - 3HaHWE O INPEBpPALICHUU



OJIHMX BEHIECTB B JAPYTrHUE, YCIOBUSAX MPOTEKAHUS TaKUX MPEeBpallleHUu U criocobax
YIPABICHUS PEAKLIHSIMH;

«MPUMEHEHHE BEIIECTB» - 3HAHUE U ONBIT O€30MacCHOro OOpallleHHs C
BeIlleCTBAMHU, MaTepuajaMh U MpoIlleccaMH, HEOOXOJAMMBIMU B OBITY U Ha
MIPOU3BOJACTBE; «A3bIK XUMHM» - ONIEPUPOBAHNUE CUCTEMOMN BAXKHEUIIINX XUMUYECKUX
MOHATHUM, 3HAHUE XMMHUYECKOW HOMEHKJIATYPbI, @ TAKXKE BIAJICHUE XMMHUYECKOU
CUMBOJIMKOMN (XUMUYECKUMHU (POPMYIJIaMU U YPABHEHUSAMH ).

Ha ocHOBaHuU ne1arornyeckoro U nCUXoJI0rH4eckoro npeACcTaBIeHU ObLTN
BBIpaOOTaHBl PEKOMEHJAIMU, KOTOopble moMoryt ywammumces c¢ 3I[IP ycBouth
HIKOJIBHYIO TIPOrpaMMy MO XUMUHU, TPEOJI0JIETh TPYAHOCTH B 0OyueHuu. [lanHas
mporpaMMa COXpaHseT 00s3aTeNbHbIi MHUHUMYM COJiepXKaHus. TeMbl, KOTOpbIC
SIBJISIFOTCA  CJIOKHBIMHM JIJISI  YCBOEHHUS, MOTYT H3y4aTbCsd B O3HAKOMHUTEIHLHOM
nopsiake. Takoil moxo;] MO3BOJUT 00ECIEYUTh YCBOCHUE 00513aT€IbHOTO MUHUMYMa
coJlepKaHUsl XUMHUYECKOro o0pa3oBaHus. B naHHON mporpamMme akLEHT JenaeTcs
Ha (opmupoBaHue 3HaHMI 00 OCHOBAX XUMHUHU, HABBIKOB aHalIM3a, CHUHTE3a,
CpaBHEHHS, oOoraieHus cioBaps, oOydeHue nepeckasy
naparpada.HeqoctaTouHOCTh BHUMAHMS, MaMSATH, JIOTUYECKOTO MBIILICHHUS,
IPOCTPAHCTBEHHON OPUEHTUPOBKHU, OBICTPasi yTOMIISIEMOCTh OTPUILIATETILHO BIUSIOT
Ha YCBOCHUE XMMHUUYECKUX TOHSITUH, B CBSI3HM C TUM OBLIM BHECCHBI U3MCHCHHS B
o0beM TeopeTnueckux cBeaeHuit mna gered ¢ 3[IP: Hekorophlit Marepuan
IpOrpaMMbl J1aeTca AJIE O3HAKOMUTEIHHOTO O030pHOTrO M3YyYEHHsI C OMOpOM Ha
HarasiAHoCTh. JlanHas mnporpamma mis getedd ¢ 3IIP  oTkoppekThpoBaHa B
HaIIPaBJICHUM Pa3rpPy3KU Kypca IO COAEPKAHMIO, T.€. MPEAIOJaracTcsi U3y4yeHue
MaTepuaiia B HECKOJbKO OOJIETYeHHOM BapUaHTE, OAHAKO HE OIyCKAaeTCS HUXKE
rOCYJapCTBEHHOT'O YPOBHS 00s3aTeIbHBIX TPEOOBAHUIMA



8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSIHHE
BemiecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3zeneHust CMeceil.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE OdJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHass Macca. OTHOCUTEIbHAS
MOJICKYJISIpHast Macca. MaccoBasi 10JIsl XUMUYECKOT0 3JIEMEHTa B COSTMHEHUU.

KomuuectBo BemiecTtBa. Moib. MomsipHas macca. B3auMocBs3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpPU3HaKHU.
3aK0H COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX peaKIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIIeHUs, OOMEHa).

Xumuueckuil Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpalieHus: ¢ J1abopaToOpHbBIM 00OpPYIOBAHUEM, U3YYEHHUE M OMHCAHUE
¢uznuecknux CBOMCTB 0Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHHE
¢usnueckux (TUIaBI€HME BOCKA, TasHUE JIbJla, pAcTHUpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICCTBUE Mejla C KUCIOTOM) sIBIICHUM, HAOII0ICHUE U
ONMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE Xkese3a ¢ pactBopoM cosr meau (II),
M3y4eHHE CIOCOOOB pa3/IelIieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BhITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOJIOJEHHE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAacCChl, CO3[aHHE MOJEJIEd MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. Haxokaenue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenune kucnopoaa. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0oparopuu U MOpoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE pEaKUUU. TOmIMBO: yroiap M MeETaH. 3arpsA3HEHUE
BO3/lyXa, YCHJIEHHE MAPHUKOBOTO 3((PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoe,
dbu3YecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CTIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpPOJIE U B )KU3HU 4YenoBeKa. KpyroBopoT Boabl B IIPUPOIE.
3arpsi3HEeHUE PUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccudukanuss neopranuueckux coeauHeHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenkiarypa okcuaoB. PDusznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3MUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucnot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Comu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIACCAMU HEOPTraHUUECKUX COCITMHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKaHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJCHCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OTICAHHE
UX CBOMCTB, MOJy4YeHHE, CcOOHMpaHHE, paClO3HABaHHE U M3YYEHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITOJIb30BaHUE BUCOMATEPUATIOB), HAOMIOACHIE 00Pa3IlOB BEMIECTB KOJTHMUYESCTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETalJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BaHUE BHJIEOMATEPUATIOB), HUCCJEIOBaHUE
00pa3IoB HEOPTraHUUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCIOTHI, KUCIOT C METAJNIAMH, pPEaKIui
HEUTpAIM3alluy, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MEeTaJllIa APYTUM W3 PAcTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BakHenIne Kiaccsl HEOPraHMYECKUX COCIUHEHUI.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. WU. MengeneeBa. CtpoeHue aTomMoB. XMMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIacCCU(DUKALUM XUMUYECKUX 3JieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, ”HEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u juiuHHonieproiHast popmsl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB MEPHUO/IAa U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK AaTOMOB TEepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
[Tepuonuueckoit cucremsl JI. M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepuonnueckon cucreme /1. . Menueneesa.

3aKOHOMEPHOCTH H3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKHUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSPHAsi) CBSI3b.
DNEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIporiecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4eHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunie cea3u

Peanuzamus MexXnpeaMETHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OO01muMe ecTecCTBEHHO-HAYYHbIE MOHATHUS: HAay4yHBIM (DakT, runoresa, Teopus,
3aKOH, AaHallu3, CHHTE3, KiIaccu(ukamus, NEePUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®dusznka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUI 3apsj, BEIIEeCTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Tra3, (U3MUYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHEeThl, 3BE3/b1, CONHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUUECKUX 3J€MEHTOB /1.
N. MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJUsl, KAJIbIHUI U UX COSTUHCHU
B COOTBETCTBUM C TIOJIO)KeHHEM »diemMeHToB B Ilepumonnueckoid cucreme
CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHJIbI XUMUYECKOW CBA3U. THIBI KPUCTAITMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakiuii 1Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTY
M COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XUMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHUIO KaTalau3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumudeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsTHE 0 rOMOTeHHBIX M IeTepOTreHHBIX
peakuusx. [lonstue o karanuse. [loraTue o xumuueckoMm paBHoBecun. DakTopsl,
BIUAIOIIME HA CKOPOCTb XHMHUYECKONW PEAaKUUH U IOJIOKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHOM ~ pEaKIUH. CocraBnenue ypaBHEHHU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMi C  HKCIOJIb30BaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUST PEeAKIIM HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THIPONH3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (AKTOPOB, UCCIEIOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALUU KUCTIOT, 1IeJ0Yel U coiel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJICHWE Ta3a, 00pa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, pEeaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapakrepucTuka TranoreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HEMeTaJUlaMH, IejioyaMu). XuopoBoaopoa. ColsiHas KHUCIOTa,
XUMHYECKHE CBOMCTBA, IIOJyYE€HHE, NOpuUMEHEeHue. JleiicTBue xjopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BaxkHenme XJIopuabl U UX HaX0XKICHUE B
IPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (Pu3nYecKue CBOICTBA
MPOCTBIX BEUIECTB — KHCIOPOa U CePbl. AJNIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XHUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011IH1e KaK MPeACTaBUTEIIS
KJjlacca KHMCJIOT M crnenuduueckue). XUMHUYECKUE PEaKkIuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEepHOM KHUCHOThl. [IprmeHeHue cepHol
KUCIOTBl. CONMM CEepHOW KHUCIOThI, KAa4eCTBEHHAas peaklus Ha CyJb(aT-uoH.
Haxoxnenne cepbl u €€ COeNMHEHUNW B TpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpellbl COCOUHEHUSMU Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPEeI0TBPALLECHUS.



OO6mast xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, pacIpOCTPAHEHUE B MPHUPOJE,
dbu3nueckue U XumMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MofyueHue u npuMmeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kjlacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATbHBIX YAOOPEHU.
XUMHYECKOE 3arps3HEHNE OKPY Karollel cpejibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKJM, 3arps3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTporHbie
moaudukanuu gocdopa, pusnvueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas xucnora, ¢puznuecKrue U XUMHUYECKHE CBOWMCTBA, MOJIyYECHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrtepuctuka aneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOIU(PUKAIIHIH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKrue U XMMUYECKUe CBOMCTBA. AncopOius.
Kpyrosopor yrinepona B mnpupone. Oxkcuisl yriepona, uUx (GU3HYECKHUE U
XUMUYECKUE CBOWCTBA, JEWCTBUE HA JKUBBIC OpPraHU3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKUEe MPOoOJIeMBbl, CBs3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUII0Te3a TJ00AIBHOTO TOTEIJICHUs] KJIMMaTa, MapHUKOBBIM 3 dexT. YronpHas
Kacinora U e€ conu, uX (U3HYECKUEe M XUMHUYECKHE CBOMCTBA, IMOJYYEHUE H
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIIICTBE.

[lepBoHaUanbHBIE TOHATUS 00 OPTaHUYECKUX BEIECTBAX KAK O COSAMHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl HX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBINLICHHOCTH.
[lonsiTue 0 OMONIOTUYECKHN BAXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, yriIeBoJax — U UX
polii B KHM3HHM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHHM.

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBOWCTBA, MOJNYYCHHE W
npuMenenne. CoeuHeHust KpeMHusl B mpupoze. O01Iue npeacTaBieHus: 00 OKCHUJIE
kpemuus (IV) u kpemuueBoi kuciotre. CUIUKAThI, UX MCIOJIB30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHeHIIne CTpoUuTelibHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, ©OeToH, xene300eToH. IIpobOimempl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTEIIbHBIX MAaTEPUAIOB B MOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIIOJCHUE MPU3HAKOB



WX TPOTEKaHUsI, OMBITHI, OTpaxaromue (U3NYECKUEe M XUMHUUYECKHE CBOICTBa
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsI caxapa MoJl IeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIOTbI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), 00pa3iaMyu a30THBIX
u (ocopHbIX yT0OpeHH, MoydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOThI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yUYEHHE MOJCICeH KPUCTAIMYECKUX PEeIIETOK anaMmasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOras3a, MOJy4YEHUE,
cobupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YIJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHUE SKCIEPUMEHTANIbHBIX 3aja4 Mo TeMe «BakHeiline HeMeTaulbl U UX
COCJIMHECHUS.

MeTta/ulbl M UX COeTHMHEHUS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHuss B llepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MenpeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Meramindeckasi CBsI3b U
METAUIMYECKasi ~ KPUCTAIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKUe CBOKCcTBa MeTamuioB. Oomme
crocoObl ToiyyeHus MeTauioB. [loHsATHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alIUTHI X OT Koppo3un. CriiaBsel (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a)
Y UX OIPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenoynble MeTambl: moJjioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
du3nyuecKkue U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUIbl U
TUJAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue IMIeIOYHBIX METAUIOB U HUX
COEMHEHUM.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunoanueckoil cucreme xumuueckux siemenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Pu3nueckue 1 XUMUYECKHE CBOMCTBA MarHusi U



Kaubliusl. Baxueiie coefuHeHus Kaiblus (OKCU, TUIPOKCUI, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoXKaeHue B Ipupoae. Pusuyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCUIbl, TUIAPOKCUIbI U conn xenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJEHCTBHUS OKCHA
KaJbliUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAUYEeCTBEHHBIX PEaKIIU Ha MOHBI: MATHUS, KaJIbLIUS, aTIOMUHUS, LIMHKA, skee3a (II)
u sxene3a (III), menu (II), HaGaromeHMEe W ONMMCAHHE TPOIIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THAPOKCUIA ATFOMUHHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTAIBHBIX 3a7a4d 10 Teme «BaxnHenmue
METAJUIbI U UX COCUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuaiibl B NOBCEHEBHOM KW3HHU YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoms mnpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
pooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3l0oB MaTepHANOB (CTEKJIO, CIIaBbl METAJIOB, TOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceasu

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCUPUKANUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOIOTUS, MaTePHUAIIbI.

dwusnka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, IIPOBOIHUKH,
MOMYPOBOJHUKH, JUDIIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PAaCTBOPUMOCTbD, KpUCTAIITMIECKAasI
pemérka, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoIHIIE.

buonorus: dortocuHTe3, npixanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIbHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MTOJIE3HBIC
HCKOIIaeMbIC, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE PE3yIbTaThl OCBOSHHS MPOrPaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMH U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIpeHue OMbITa JESITEILHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJAJCTh JIOCTOBEPHON HHpOpMAIUEH O
NEPEIOBbIX JOCTUXKEHUSX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATHUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
0JIE3HOM, y4eOHOMCCIIeI0BATEeIBCKOM, TBOPUYECKON U IPYTUX BUJIAX ICSITEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM MAESTENBHOCTH TMPHU BBITTOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUM XUMUYECKHUX HKCIIEPUMEHTOB,
CO371aHUH YU4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YueOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI OCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOM CPEIOM, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XAMWH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMALMOHHOW M YUTATEIbCKOM KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K camM0ooOpa3oBaHUIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUii U Tpy/ia pa3IMIHOr0 pojia,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEIHBHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHMs]  TNPEJAMETHBIX 3HAaHUW 1O  XWMHUU, OCO3HAHHBIA  BBIOOD
WHIMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHOHM MPpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UICTOUYHUKY JKU3HU
Ha 3emMJie, OCHOBE €€ CyYIIEeCTBOBAaHUSA, INOHUMAHHWE ILIEHHOCTH 3I0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MUecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MACHOTO OBEACHUS P paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI ~ DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIO0AJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEel UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACNISIOT 3HAYUMbBIC JIA
dbopMupOBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpBIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOMN



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTMMH TMOHSITUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3HI TI0 MTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ylbTar, (GOPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojerIaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxaeMoi TeMmbl, (OPMYIUPOBaTH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  ITO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMMUYECKOTO IKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpPOOJieM HAa OCHOBE Y4€Ta OOIIMX HHTEPECOB U COIIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryiasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE 1eCTBHS:

YMEHHE CaMOCTOSTEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee »(h(HEeKTUBHBIE CIOCOOBI PEeIIeHHs] YICOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IIPEJIaraeMble B YCIOBUU 33IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PpE3YJBTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NeHcTBUM, creuudpuueckue s MOpeAMETHOM o0macTu  «XUMHS», BHJbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIeCTBa, MOJIb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCuPukamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIMu pa3JIOKEHUs, PEeaKIUu 3aMelIeHUs, pPeaKuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJIsI BEIIeCTBa
(IpoIIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITHUS MIPYU ONUMCAHUH BEUIECTB U UX NPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaApO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OOJbIIME TEPHOJBI, COOTHOCHTh OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenrtoB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesIeHUue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pEeaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JINYHBIX KJIACCOB, IMMOATBEPKIAsl OMMCAHUE ITPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlN MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHCTeMAaTHU3aluio, Kiaccudukauio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPpaBUJIaM MOJIb30BaHUS XUMUUECKON TOCYA0N 1 1a00paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBWiIaM oOOpalleHHus C BeIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHMIO ra3000pa3HBIX BEIIECTB
(BolOpoZla M KHCIIOpPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNpEAEIEHHOMN
MacCcOBOW J0JIEM pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI II0 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KUCJIOT C MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApyrHe).

K koHiy 00ydenus B 9 kiacce npeIMETHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJ€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLHUAINS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OoTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3HsI METAILIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIEHTpAILIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, METa/UNIMYeCcKas) B HEOPraHHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYCCKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATH W XapaKTepU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKON TaOIHUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmIee YUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJIIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B MpeAesiax MaJlbIX MEPUOJOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YaCTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OIMHCAHUE
MpUMEpaMHi MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUH B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOUN peaKinu;

COOJTIOIaTh TIPaBHJIIA TIOJIH30BAHM XUMUYECKOU MOCYAON U IaOOpaTOPHBIM
o0opynoBaHMEM, a TakkKe TpaBWjia OOpamleHusi C BEIIECTBAMU B
COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TIOTYYSHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TIOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIIOPUA-, OPOMHUI-, WOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbdar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIEpPaIlUi MBICTUTEIBLHOM NEATeTbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATHU3AIINIO, BBISIBICHUE PUIMHHO-
CJICICTBEHHBIX CBA3€H — NJII M3yYECHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HAOII0eHuE,
U3MEepeHne, MOICIMPOBaHNE, SKCIIEPUMEHT (peajibHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK

' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢

4yernoBeKa

12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK

) 00 OKCHIax https://m.edsoo.ru/7f41837c
29 Bopopon. [Tonsitue o 2 1 bubnuoreka [IOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 1 | 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢

Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma

12| Oumemmenmo, : BiuGmiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoiCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl

| [Ipeamer xumun. Posib Xumuu B KU3HH | bubnuorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

bubmmoreka [JOK

2 ITonarre o MeToaxX MO3HAHUSI B XUMUH 1

https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
N bubnuorexa [JOK
3 B JIaOOpaTOpHUH U MPUEMBI OOpAIICHUS C 1
https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM)

4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuorexa [JOK
pa3aesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckast padota Ne 2 «Paznenenue

5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmmorexa [TOK

prvep P https://m.edsoo.ru/ff0d28c8
COJIH )»
bub OK

6 ATOMBI U MOJIEKYJIbI 1 nommorexa L

https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) | bubmuoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 [IpocThlie 1 cnoXXHBIE BElLECTBA 1

https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomorexa O

https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSIHCTBA COCTaBa BEIICCTB.

bubnuoreka [IOK

10 Xumnueckas popmyia. BaleHTHOCTh aTOMOB
https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB
1 OTHocuTeNBHAS aTOMHAsI Macca. bubnuoteka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOT0 3JIEMEHTa B bu6mmoreka [{OK
COCJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosib. MossipHast bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA bubnuorexa [JOK
10 YPaBHEHUSIM XUMHUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecKux peakiiuii
bu6mmoreka [JOK
18 (coenuHEeHMS, pA3JIOKEHUS, 3aMEIIICHUS,
https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubmuoreka [JOK
19 sHIKIIoneaucT. O000IeHnEe 1
. https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3allusl 3HAaHUI
20 KouTtponsnas pabora Nel mo teme bubnuoreka [JOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CocraB Bo3ayxa.
yx yx bu6mmoreka [JOK
21 Kucnopos — aneMeHT u npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e




duznueckue 1 XUMHUYECKUE CBOUCTBA

bubnuoreka [IOK
22 KHCII0po/ia (peakliMi OKUCIIEHUS, TOPEHHUE).
https://m.edsoo.ru/ff0d4614
IMousarue 06 oxcugax
CriocoOBI MMOJTydeHuUsT KHUCIOpOoia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubnmorera [TOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoit 3 PexT XuMrIecKkoil peakiumy,
bu6mmoreka [{OK
24 MIOHATHE O TEPMOXUMHUYECKOM YPAaBHEHHH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITUIX
Tonnuso (HedTh, Yroab U METaH).
(edpp, yr ) Bu6nuorexa [IOK
25 3arps3HeHne BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTnueckas padota Ne 3 o Teme
bu6moreka [IOK
26 «ITonmyuenue u coOupanue KUCIOPOa,
. https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0 CBOMCTBY
7 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKnue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHaTHE O KHCIIOTAX U COJISIX bubnmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnuoreka [JOK
J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpaxtrueckas padora Ne 4 o Teme
31 «IPIOJI eHHue I/II():O6I/I aHNe BOJIOPOJa bubmorera [JOK
i . p H10poZa, https://m.edsoo.ru/ff0d4142
W3Yy4YEHUE €ro CBOMCTBY
.. bu6 OK
32 MosnsipHblii 00bEM ra3oB. 3akoH ABOTapo nomrorexa [

https://m.edsoo.ru/ff0d542e




Brranciienus 00bEMa, KOJIMUECTBA BEIECTBA

bubnuoreka [IOK

33 ra3a I0 €ro U3BECTHOMY KOJINYECTBY
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00bEMY
Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO
34 €aKIIM1 Ha OCHOBE 3aKOHA O0BEMHBIX bubmmorexa [TOK
peaiiiutit Ha https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dusnueckrue 1 XMMUYECKHE CBOMCTBA BOIbI bubmmorexa [TOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblleHHbie u
bu6mmoreka [IOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 1o
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pPacTBOpE
[IpakTrueckast pabota Ne 5 mo Teme
.. bu6moreka [IOK
38 «[IpurotoBieHue pacTBOPOB € ONPEACIEHHON
o o .. https://m.edsoo.ru/ff0d5eba
MaccoBOM JI0JIeil paCTBOPEHHOTO BEILIECTBAY
39 KonTtponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKkcuapl: cocTaB, Kiaccuukaus, bu6mmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
bubmuoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHus: coCTaB, Kinaccudukams, bubnuoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XuMU4eCKHE CBOWCTBA bubnuorexa [IOK

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca




Kucnotst: cocras, knaccudukanus,

bubnuoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tosydenne u XMMHU4YECKUE CBOMCTBA KUCIOT bubmmorexa [OK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuotexa [JOK
MOJIyYCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTnueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
43 I'eneTnueckas cBsi3b MKy KiaccaMH bu6moreka [IOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O06o01menre 1 cucTeMaTru3aus 3HaHUH 1
https://m.edsoo.ru/00ad9cb2
KonTtponbHas padota Ne3 o teme
" bubnuorexa [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COEMHEHU N
[lepBbie MOMBITKU KIIACCU(PUKATUU
bu6mmoreka [JOK
51 XUMUYECKUX 3JIeMeHTOB. [loHATHE 0 rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIIEMEHTOB
[lepuoanueckuii 3akox u [lepuoanueckas
bubmuoreka [JOK
52 cucTeMa XMMUYecKux 3neMeHntoB Jl. U.
https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoasl, rpymnobl, IOATPYIIIIEI Eubmorexa HOK
P » TPYTHIBL, pynt https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnuoreka [JOK

30TONEI

https://m.edsoo.ru/00ada342




CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

bubnuoreka [IOK

55 anemeHToB Ilepuonnueckoit cucremsr /1. U.
https://m.edsoo.ru/00ada6bc
Meunneneena
XapakTepucTuKa XUMUUECKOTO 3JIEMEHTA 110
N bu6mmoreka [{OK
56 ero noJjioxkeHuto B Ilepuoauueckoit cucreme
https://m.edsoo.ru/00ada824
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa s
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuorexa [JOK
MeneneeB — y4€HbIH, ITEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBurrii ypok. O000111€HIE U
P P N N bubnuorexa [JOK
58 cucrteMmarusanus 3HaHuit / Beepoccuiickast
https://m.edsoo.ru/00adb33c
MpoBepoyHas paboTa
KonTtponbras padota Ne4 o reme «CtpoeHue
. bu6mmoreka [IOK
59 aToMa. XuMHuieckas cBsi3b» / Becepoccuiickast
https://m.edsoo.ru/00adb486
poBepoyHasi padbora
60 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMounas xumnueckas CBsI3b bubmnorexa [IOK
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
62 KoBanentHas noisipHas XuMHU4ecKas CBS3b
https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
63 KoBaneHntHas HenossipHasi XMMUYECKasl CBSI3b
https://m.edsoo.ru/00adaab8
bubnuoreka IIOK
64 CreleHns OKUCIIEHUS 1
https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
65 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

https://m.edsoo.ru/00adb076




bubnuoreka [IOK

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1
https://m.edsoo.ru/00adb076
PesepBHrlil ypok. O00011€HIE U
P P . bubnuorexa [JOK
67 cucTeMarusanus 3HaHui 1o reme «CtpoeHue 1
https://m.edsoo.ru/00ad9cb2
aToMa. XUMHUYECKas CBA3L)
68 PesepBHbIit ypok. O0o0IICHNE U | bubmmoreka [IOK
cucTeMaTu3anys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
nugposbie
Nen/m | Tema ypoka Kontpoiasbubie | IlpakTHyeckue
Bcero oOpa3oBartejibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYeCKuX 3yemeHToB JI. W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
N bubnuorexa [JOK
2 XUMHWYECKNX IIEMEHTOB TEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MepUOI0B
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUY€eCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMrueckoil CBSI3U U THIIEI | bu6moreka [IOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Kiaccudukanus XuMu4ecKuX peakiui 1mo | bubnuoreka [JOK
Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsaTHE O CKOPOCTH XUMUYECKOHN pEeaKIUU.
bubmuoreka [JOK
7 [ToHATHE O TOMOTE€HHBIX U I'€TEPOTr€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakumsx
[ToHaTHE O XUMHUYECKOM PAaBHOBECHHU.
8 @akTOpHI, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XHUMHYECKOU pPCaKun U MOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c




OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubnuoreka [IOK

NPHUMCHCHUC

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUH. bubnuorexa [JOK
CunbHbIe U clladble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

. bubnuotexa [JOK
11 HoHHbIE ypaBHEHHSI peakui
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAaHUM
. bubnuorexa [JOK
12 B CBETE MPEJICTABIICHU 00
. https://m.edsoo.ru/00add5d8
BIEKTPOJIUTUYECKON AUCCOIUALINHT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
. . bubnuorexa [JOK
13 MpeACTaBICHUHN 00 AIEKTPOIUTHUECKON
https://m.edsoo.ru/00add8b2
JACCOIHAIIAHN
. bubnuorexa [JOK
14 [TonsiTue o ruapoIU3e coJien
https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK

15 O06o01enre 1 cucTeMaTru3amus 3HaHUH nommorexa L

https://m.edsoo.ru/00addd12

16 [Ipaktrueckas padota Ne 1. «Pemenne bubnuoreka [IOK
JKCIIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme

bu6mmoreka [JOK
17 «INEKTPOJIUTHYECKAS TUCCOIUALIHS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B pAaCTBOPAX»

18 OO11as XxapakTeprUCTUKa raJIoreHOB. bubnuoreka [JOK
XUMHYECKUE CBOMCTBA HAa MpUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComsiHas KUCIOTa,

P P N bubmuoreka [JOK

19 XUMHUUYECKHE CBOMCTBA, MOJIyYCHUE,

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




[Ipaktuyeckas padora Ne 2 o reme

. bu6mmoreka [{OK
20 «IIomydeHune CONTHOM KUCIIOTHI, U3YYCHHE
. . https://m.edsoo.ru/00ade348
€€ CBOMCTB»
Brruucnenus mo ypaBHEHUSM XUMHUUYECKHUX
21 €aKIIUil, eCJIN OMH U3 PearcHToB JIaH B bubnmorexa [TOK
P ’ P https://m.edsoo.ru/00ade488
M30bITKE
2 OO6mras xapakTepucTuka 31eMeHTOB VIA- bubnuorexa [JOK
TPYIIIIBL https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOTU(UKAITUU CEPBI.
P d N P . bubmmoreka [{OK
23 Haxoxnenue cepbl U €€ COeTMHEHUH B
N https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHUE CBOMCTBA CEPbI
4 CepoBonopo, cTpoeHue, Pu3ndeckue u bubnuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIOTA,
. bu6moreka [IOK
25 (bu3UYeCcCKre U XUMUYCCKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHYECKUE PEAKIUH, JIEIKAIE B OCHOBE
26 MPOMBIIIJICHHOTO CII0C00a MOJTyYeHUs bubnuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaIoLEel cpeibl COEAUHEHUSIMU CEPBI
7 Brruncnenune maccoBoii 10U BBEIXO/a bubnuoreka [JOK
MPOAYKTa PEaKLNU https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTUKa EeMEeHTOB V A-
)3 rpynnsl. A30T, paclipOCTpaHEHUE B bubnuorexa [JOK
npupoje, pu3nyeckre u XUMHYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHaK, ero GU3NYecKue U XMMUYECKHe bubnuoreka [IOK

CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC

https://m.edsoo.ru/00adf004




[Ipaktuyeckas padora Ne 3 o reme

bubnuoreka [IOK
30 «[lonyyeHre aMmMuaka, U3y4eHue €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»
a1 A3oTHas kucioTa, e€¢ pusndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS
1 B KQYECTBE MUHEPAIbHBIX YI0OPEHUN. bubnuorexa [JOK
XHUMHUYECKOE 3arpsI3HEHNE OKPYXKarOIen https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopHas
bu6moreka [IOK
33 KHCIJIOTa, GU3UIECKUE U XUMHUUCCKHE
. https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYYCHUE
Ucnonb3oBanue pocdaTtoB B KauecTBe
. bubnuorexa [JOK
34 MHHEPAJIBHBIX YI00pEeHU. 3arps3HeHNE
. https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
35 VYrnepon, pacnpocTpaHeHHE B IPUPOJIE, bubnuoreka [IOK
(bu3nueckrue u XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnuoreka [JOK
poOJIeMBI, CBSI3aHHBIC C OKCHUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
V)
. bubmuoreka [JOK
37 YronpHasa KUCI0Ta U €€ COIu 5
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
" bubnuoreka [JOK
38 [TomydeHune yriaekucioro rasa.

KavecTBeHHas peakiyst Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢e




[TepBoHauanbHBIE TOHATHUS 00

bubnuoreka [IOK
39 OpraHUYEeCKUX BELIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepo/ia
. bu6mmoreka [{OK
40 Kpemuuii u ero coeuHeHns 1
https://m.edsoo.ru/00ae080a
[Ipaktudeckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxHeiie HeMeTaIbl U UX https://m.edsoo.ru/00aeObf2
COCTUHCHUSDY
KonTtponsnas pabora Ne3 no teme

. bubnuotexa [JOK
42 «BaxHeiuie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUSDY
OO6mrast XapaKTepUCTHKAa XUMUUYECKHUX

43 3JIEMEHTOB — METAJUIOB. MeTannuyeckas bubnuorexa [JOK
CBSA3b U METAIUIMYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBA METAIIIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

. . bu6mmoreka [JOK
44 DIIEKTPOXUMHUYECKHUI P HATPSIKECHUI
https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mme crnocoObI MOTYYCHHUS METAJLIOB.

45 CmuiaBbl. Beruncienus o ypaBHEHUAM bubnuoreka [JOK
XUMHUUYECKUX PEaKIUi, €Clii OJUH U3 https://m.edsoo.ru/00ael 156
pEareHToB COJACPKUT MPUMECH

bubmuoreka [JOK

46 [TonsiTue 0 KOPPO3UU METAIIIOB
https://m.edsoo.ru/00ael278
bubmuoreka [JOK

47 [IlenouyHbIe MeTAIIBI H

https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK

48 OKcHbl ¥ THAPOKCUIBI HATPUSA U KAJIUS

https://m.edsoo.ru/00ael14b2




IllenoyHo3eMENIBHBIC METAIIIIBI — KAIBIIUN U

bubnuoreka [IOK

49
MarHui https://m.edsoo.ru/00ael5e8
50 Baxkueiiime coeJuHEHUS KAJIbLIMS bubnmorexa [TOK
a H https://m.edsoo.ru/00ael5e8
51 O0001Ienne U cucTeMaTH3ays 3HAHAN
.. .. bubnunoreka IHOK
52 XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS 1
https://m.edsoo.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
- .. bu6mmoreka [{OK
53 JKécTkocTh BOABLI M METOIBI €6
" https://m.edsoo.ru/00aelaed
YCTpaHEHHS
b K
54 ATtoMUHHK mommorexa 110
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bubmanoreka IJOK
56 Keneso nomorexa I
https://m.edsoo.ru/00ael1d86
57 Oxcunpl, THAPOKCUIBI 1 conn kene3a (II) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cucTEMaTU3aLMs 3HAHUN
[Ipaktrueckas padota Ne 7. Permenue
bu6mmoreka [JOK
59 AKCIIEPUMEHTAJIBHBIX 3a]1a4 [10 TEME
. https://m.edsoo.ru/00ae3de8
«Baxknennine MeTalIbl U UX COETUHEHUS
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIMii, eCJIM OJUH U3 PearcHTOB JaH B
P P bubnuoreka [JOK
60 130BITKE WIIN COAEPIKUT MPUMECH.
. https://m.edsoo.ru/00ael750
Brrunciaenuss MaccoBOM 10JIM BBIXOAa
MPOAYKTA PEaKLnU
61 O0o0011eHre U cucTEMaTH3aIHs 3HAHUHI




KonTtponeHas padota Ne4 mo tTeme

62 «BaxHeuye MeTaJlibl U UX COCAUHECHU S !
63 BeniecTBa u maTepualbl B TOBCEAHEBHOM | bu6mmoreka [{OK
JKA3HU YE€JIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH | bubnuorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH SKOJIOTUYECKUX | bubnuorexa [JOK
npooieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IEHNE U | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U | bubnuoreka [IOK
cUCcTeMAaTu3aIlys 3HaHU! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMmbl OCHOBHOI'O 001mero 06p330B3HI/IH

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX HOHATHIH: aToM,
MOJIEKYyJ1a, XHUMHYECKHHA 3JEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OAHOpPOAHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIST XHMHUYECKOTO
JJIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKas! PEeaKIys,
KIacCU(UKAIUS  peaKkIWid: peakIHH COCAMHCHUS, PEaKIuu
pa3OKEHUs, pPEaKIUU 3aMeleHMs, peaknuu OoOMeHa, 5K30- W
SHIOTEPMHUUYCCKHE PEAKIIUH, TETUIOBON 3(PdEKT peakinu, pacTBOp,

MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsI) B pacTBOpe

1.2

HUITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKUX MMOHIATUN H

IMPUMCEHATH 3TU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHHﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIs1 COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUI

1.4

pacKpbeiBaTb CMBICII 3aKOHOB COXpaHCHHA MacCChbl BCHICCTB,
IIOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHHA, 3aKOHa

ABoraapo

1.5

OonpeacsiTb BaJICHTHOCTbL aTOMOB  3JJICMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJ'IaCCI/I(i)I/ILII/IpOBaTL XUMHUYCCKUC pPCaKIUU (HO YuCly U COCTaBY

Y4YaCTBYIOIIMX B PeaKI1H BELIECTB, 110 TEIJI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIIPHYIO WU MOJIAPHYIO MACChI

BCIICCTB

1.8

BBIUUCIIATE MAaCCOBYHO IOJIF0O XUMHYECKOI'O 3JICMCHTA I10 (I)opMyne

COCIMHEHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO 1OJIFO BCIIECCTBA B PACTBOPEC




1.10

IPUMEHSATH ECTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOIIOICHHE,
U3MEpPEHUE, MOJEIUPOBAHUE,  SKCIEPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «BaxHeiume npeacTaBUTENN HEOPTraHUUECKNUX BEIIECTB)

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XWMHWYCCKUX TIOHATHH: OKCHnI,

KncCJj10Ta, OCHOBAaHHEC, COJIb

2.2

OTPENEIATh MPUHAAICKHOCTh BEIIECTB K ONPENEIIEHHOMY KJaccy

coenuHeHul no Gopmynam

2.3

KJIacCU(DUITMPOBATH HEOPTAHUUECKHE BEIIECTBA
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XapaKTepu30BaTh (ONMHMCHIBATH) OOIIKME XWMHUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MMOATBEPXK/Iasi ONMKMCAHUE IpUMEpaMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBa B€IIECTB B 3aBHCHUMOCTH OT HX
Kaue€CTBCHHOT'O COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XUMHYCCKUX

npeBpameHI/H‘/i B Pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh TMpaBWJAM TIOJh30BAHUS XUMHUYECKOW TMOCYAOH U
1a00paTOPHBIM 00OPYZOBAaHUEM, a TAKXKE MpPaBWJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH IO BBITIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB 0 TOJYYECHUIO M COOMPAHHIO
ra3000pa3HbIX BeUlecTB (BOJIOPOJIAa M KHCIOPO/a), IPUTOTOBICHHIO
pacTBOpPOB C OMpPEACIEHHOW MAacCOBOM J0Jiell pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATh U MPOBOJUTH XUMHUECKUE IKCIICPUMEHTBI
10 pACIO3HABaHUIO PACTBOPOB IIENOYEH W KHCIOT C IOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTanenH, METUIOPAHK U IpyTue)

2.7

IMPOBOANTH paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH pe€aKuuun

Ilo Teme: «llepmoamueckuii 3akoH u llepuoandeckast cucrema
xuMmuueckux snemeHtoB [[. M. MenaeneeBa. CTpoeHue aToMOB.

Xumudeckas cBsI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakuum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKHUX MOHSITHM: AApO aTroMa,
3J'IeKTp0HHLII71 clion aToMa, aTOMHasd Op6I/ITaJ'H:>, paauyc aroma,
XUMHYCCKas CBA3b, IMOJIpPHAA W HCIIOJISIpHAs KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HWOHHAA CBA3b, HOH, KATHOH, AHWOH,

CTCIICHb OKUCJICHUA




3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC IJICMCHTBI
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OTIMCHIBATh U XapaKTepu30BaTh TabaumuHyto popmy Ileproanueckoii
CUCTEMBl XMMMUYECKHUX 3JIEMEHTOB: Pa3jinyaTh MOHATUS «IJIaBHas
noarpynna (Arpymmna)» u «nobounas noarpynna (brpymma)y,

«MaJIple» U «OOJIBIIHE) Nepruoabl
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packpsiBaTh cMmbici Ilepumoamueckoro 3akona [[.M. MeHnneneesa:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpHOIIH'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYCCKUX 3JIECMECHTOB oT nux TIOJIOXKCHUA B

[Iepnoguueckoit cucreme

3.5

COOTHOCHTHh OOO3HAY€HHUs, KOTOpble UMEIOTCS B  TabIuIe
«Ilepnoguyeckass  cucrema  XUMUYecKkux  anemeHtoB [
MenzeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOECHUSI aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsj sapa, oOliee Yucio

JJIEKTPOHOB U pacnpeeNieHUe X MO AIMEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHCJICHHA  3JJICMCHTOB B 6I/IHapHBIX

COEIUHEHUIX

3.7

OTIPENIeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJICHTHAs W HOHHAs) B

HEOPraHN4YCCKUX COCIUHCHUAX

9 KUIIACC

Kox
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XuMHu4eckas pCaKnus»

1.1

pacCKpbIBaTb CMBICII OCHOBHBLIX XHMHUYCCKUX IMOHSTHM: pacTBop,
QJICKTPOJIUTBI, HCIJICKTPOJIUTBI, JSJICKTPOJIHUTUYCCKAA AUCCOLMAIHA,
p€aKkuunu MOHHOI'O O6MCHa, KaTajinu3aTop, XUMHYCCKOC PAaBHOBCCHUC,
O6paTI/IMBIe 151 HeO6paTI/IMLIe pCaKkuuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pc€aKknuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCICHHEC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,
aM(l)OTepHOCTL, XUMHWYCCKasa CBA3b (KOBaJ'IeHTHaH, HOHHaAas,
MeTaJ’IJ’II/I‘ICCKaH), KpucTallinueckas peméTKa, CIJIaBbI, CKOPOCTH

XUMHUYECKOMN pCaknuunu




1.2

HUITIOCTPHUPOBATH B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUHN U

IMPUMCHATH 3TU IIOHATHUA IPHU OIMMUCAHUHU BEIICCTB U UX HpeBpaH_[eHI/If/'I

1.3

COCTaBJISATh YPAaBHEHUSI IEKTPOJIUTUYECKON NUCCOIMALIUUA KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKpAILEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKpPBIBATH CYHIHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaknu

IIo temam: «HemeTamnel m ux COCAUHCHUS U «MeTtanael U UX

COEIUHEHUSY

2.1

XapakTepu3oBaThb  (OmMChIBaTh) oOmMe U crneunduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIast
OTHCAaHWE TpPUMEpPaMH MOJIEKYISIPHBIX M HOHHBIX YypaBHEHUU

COOTBETCTBYIOIINX XUMHYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHUS PEAKIMiA, TOATBEPKAAIOIINUX CYILIECTBOBAHUE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHAI,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHbIX

YCIOBUAX
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cleoBaTh MpaBWiIaM TOJIb30BaHUSA XHMHYECKOW Tmocyaod U
1abopaTopHbIM 000PYAOBaHUEM, a TaKXkKe MpaBUiIaM OOpalleHUs C
BELIECTBAMU B COOTBETCTBHUH C MHCTPYKUHUSMHU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTBITOB IO MOJYYEHHUIO U COOUPaHUIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIICKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEAKIUH, IOATBEPKIAIONIME KAYECTBCHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaua, kapOonar, d¢ocdar, cuaMKar, cyiabdart,
THJIPOKCUIMOHBI, KATHOHBI aMMOHWSI, HOHBI M3YUYEHHBIX METaJIIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX pACTBOPAX HECOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpyXKaroIias cpena»

3.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX MOHATHUH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBLIC OIICpalUU MBICTIUTEIILHON JeSITEeIbHOCTH —

aHaJIM3 W CHHTC3, CPABHCHUC, 0606IJ_ICHI/IC, CHUCTEMAaTU3almIo,




BBISIBJICHUE TPUYMHHO-CIEJACTBEHHBIX CBSI3€M — JUIsI HM3y4eHUS
CBOWCTB BEILIECTB MU XUMHUYECKUX PEAKIUH; €CTECTBEHHOHAYYHbIC
METOJIbI TIO3HAHUS — HAONIOJIEHWE, M3MEPEHUEe, MOJCIMPOBAHHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMHUU B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3HUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonstHe 0O METOJaX ITO3HAHUA B XUMHH. Yucteie B€HIICCTBA 1 CMECH. Crioco0On1

pa3aeneHust cMecen

1.3

ATOMBEI H© MOJICKYJIbI. XumMuueckre dieMeHTH.. CHMBOJIBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyina. BalneHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBasg 0  XHMHYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonnuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBa,
Macchl M 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMUYECKHUE SBJICHUS. XUMHUECKas peakius U e€ mpu3HaKu.
3aKOH  COXpaHEHHs  MacChl  BEIIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  xuMuueckux  peakuuil  (COCAMHEHHS,  Pa3JIOKEHHUs,

3aMelieHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYAOH, C
npaBUIaMHy pabOThI B TJAOOpATOPUH U ITpruéMaMu oOpalieHus ¢ 1abopaTOpHBIM
o0opy/noBaHHEM, H3Yy4e€HHE U OINucaHue (U3MUYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONogcHHEe (U3MYecKuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTICHHE U KOHJEHCAIIUs BOJIbI) U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAaHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SIBJICHHM, HAOIIOJCHWE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakuuil (paslokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTBI C XIOPHAOM Oapus, paslioKEeHHE

TUAPOKCHU A Me,Z[I/I(II) IIpHU Harp€BaHuu, B3aHMOJICHCTBHE Kelie3a C pPacTBOpPOM




conmu meau(1l), m3ydenne crmoco6oB pa3eneHus cMece (C TOMOIIbIO MAarHHTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, AUCTUILIALMS, XpoMaTorpadus), mpoBeIeHue
OUMCTKH TIOBAPEHHON COJIM, HAOJIOJCHWE | ONHMCAaHUE pPe3yJIbTaTOB
IPOBE/ICHUS OMBITA, HIUTFOCTPUPYIOIIET0 3aKOH COXPaHEHHsI MAaCChl, CO3/IaHHE

MOJIe€IeN MOJIEKYI (1IapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocrtoe
BemiecTBo. HaxoxkmeHne Kucaopoaa B MpHpoe, PU3NUECKUE M XUMHUIECKUE
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kucinopoaa. CrnocoObl
MOJTy4eHHs KUCIIOpOJa B J1a0OpaTopuu M IpOMBIIUIEHHOCTH. Kpyrosopor

KHcIopoa B npupoae. O30H — alyioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TermnoBoil 3¢(deKkT XUMHUECKON peaklMH, TEPMOXUMHUYECKUE YpPaBHEHMS,
9K30- ¥ DHJIOTEPMUYECKUE peaknnU. TOIIMBO: yroib U METaH. 3arpsA3HEHHE

BO3/IyXa, YCHJICHHE TApHUKOBOTO 3 (dekTa, pa3pylieHue 030HOBOTO CJIOS

2.3

Bonopon — anemeHT u npocroe BemecTso. HaxoxaeHue Bogopoa B PUPOJE,
¢usnueckre U XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOObI MOTYy4eHHS.

Kuciote! 1 conu
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Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacslinienHble 1 HeHaChIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast [ojis BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI.
OcHoBanus. Poss pacTBOpoB B MpHUPOJE U B KU3HU yenoBeka. KpyroBopot
BOABl B MpuUpoAe. 3arpsi3HEHUE MpUPOAHbIX BojA. OXpaHa U OYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coemuHeHuit. Oxcuapl. Knaccudukaruys
OKCHJOB: coJjieoOpa3yomiue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) U
HecolieoOpazyromue. Homenknarypa okcugoB. OU3NYECKUE U XUMHYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPaCTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. Pu3nyecKue U XUMUYECKUE CBONCTBA

ocHoBaHui. [loiryuenne ocHoOBaHMM

2.8

Kucnotsl. Knaccudukanus kucnot. Homenknarypa kucnoT. @usndeckue u
XUMHYECKHEe cBoMcTBa KHUCIOT. Psan aktuBHocTth MetaioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknarypa coseil. @u3nyeckue U XMMUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIIPEICIICHHE COICPKAHMS
KHCJIOpOJia B BO3MyXe, MOJIydeHUE, cOOMpaHHe, pacliO3HAaBaHUE U U3yUCHHE
CBOMCTB KUCJIOPOJa, Ha0JII0IEHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BOSHUKHOBEHUS U MPEKpallleHUs TOpeHus (110kapa), 03HaKOMIIEHHE C
oOpa3lilaMi OKCHJIOB M OIMCAHME HX CBOMCTB, IMOJIyd€HHE, cOOHpaHue,
pacro3HaBaHUE U HU3Y4YE€HHE CBOMCTB BOJOpPOAA (TOpEeHHUE), B3aUMOJEHUCTBHE
BOJIOpOJIa C OKCHJIOM meau(1l) (BO3MOXHO HCIIOJIb30BaHNE
BHJIEOMATEpHasoB), HaOMIOeHHEe 00pa3lloB BEIIECTB KOJWYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C  Pa3JIMYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpueM u KanmbliieM) (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPUATIOB),
OTIpeJIeNIeHue PAacTBOPOB KHUCJIOT M IIEJ0Yed ¢ TOMOINbI0 HHIUKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOO/IeHNe W3MEHEHUS OKpacKM HHAMKATOPOB B pacTBOpax KHCIOT U
mnienouei, n3ydeHue B3aumoaenctBust okcuaa meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeTajllaMH, peakuuid HeHTpanuszaluy, MoJydyeHUe
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajula ApPYyruM U3
pacTBopa COJIH, pellleHne SKCIIEPUMEHTANIBHBIX 3a7a4d 1o Teme «Baxueiimue

KJIaCChl HCOPraHNM4CCKUX COCHHHCHHﬁ))

[Tepuonuueckuii 3axkoH u [leproauueckasi cucreMa XUMHUYECKHX JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIUU XUMHUYECKUX 3ieMeHTOB. [lonstue o
TPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUIBbI U TUAPOKCHUIBI

3.2

[lepuognueckuit 3akoH. Ilepuoanyeckas cucreMa XUMHUYECKHX AJIEMEHTOB
.M. MenneneeBa. KopoTkomepuoanas M UIMHHONEpUOIHAs (OPMBI
[lepuonnueckont cucremsl Xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpyuIibl 2JICMCHTA
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Crpoenue aromoB. CoctaB aroMHbIX sifiep. M3otonbl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTroMoOB TeEpBhIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnoguueckoii cucremsl .M. MenzaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

34

3aKOHOMEPHOCTH HU3MEHEHUsl pajuyca aTOMOB XHMMMUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpylIaM U IIEpUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoi CUCTEMbI XMMHUECKUX
AJIEMEHTOB JUISl Pa3BUTHS Hayku W npakTuku. .M. MenneneeB — yuyéHblid u

IpaKJIaHUH

3.5

Xumudeckasi cBa3b. KoBaneHTHass (MOJsipHAs W HEMOJSpPHAsi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb oxkuciaeHus. OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkmuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHMUA. OKHUCINTEIIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe O0O0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHJA LWHKA C PAaCTBOPAMM KHCIOT U
LIeJI04Y€el, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJbHBIX peakiuii (ropeHue, peakliuy pa3ioKeHHsl, COeTMHEHN )

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO 1 XUMHUYCCKasA pCaKusl. HOBTOpeHI/IC

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XMMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMHUYECKUX JIIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KalHs, KalbLUsi U UX
COEIMHEHUIN B COOTBETCTBUM C TOJIOKEHUEM 3JieMeHTOB B [lepuoamueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIeCTBA OT THIIA KpI/ICTaJIJIH‘IGCKOﬁ
peH_IéTKI/I U BHJa XUMHYECKOM CBSI3H. KHaCCI/I(I)I/IKaI_II/ISI U HOMCHKIJIATYypa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaH 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMNXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCHHHCHHﬁ, IFCHCTUYCCKAsA CBA3b HCOPTAHNYCCKUX BCIICCTB




1.3

Knaccugukanus XuMU4eCKUX peaKkIuid 10 Pa3iuYHbIM MPU3HAKaM (110 YHCITY
U COCTaBY y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, IO
U3MEHEHUIO CTEIICHEN OKHUCIICHUS XUMHUYECKUX 3JIEMCHTOB, I1I0 O6paTI/IMOCTI/I,
M0 Y4YacTUIO KaTajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEaAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOMN pCaKkuuun

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTre o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTme o0 XMMHYECKOM
paBHOBecHHM. DaKTOPBI, BIMAIOIMIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU H

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECH A

1.5

OKHCIANTENbHO-BOCCTAHOBUTENBHBIE  pEaKlUu,  3JIEKTPOHHBIM  OamaHc
OKHUCJIMUTEIbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHuEe ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIUM C HCIOJIBb30BAHHEM METOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOLUALMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTI/IOHBI, aHHOHEL. MexaHu3m Jucconrannu BEMIECTB C pa3JIMYHbBIMU BUJaMU
XUMUYecKoH cBsi3u. Crernenp aucconuanuu. CUIbHBIE U CI1a0bIe JIEKTPOJIUTHI.
Peakiiuu nonHoro o6mMeHa. YCoBUs MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE ypaBHEHUs peakiui. CBOWCTBA KHUCIOT,
OCHOBaHMUH M COJICl B CBeTE TMPEACTABICHUA 00 3JIEKTPOIMTHICCKOU

nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMYECKUX
pPEIETOK HEOPraHWUYECKUX BEIECTB — METAUIOB M HEeMeTauioB (rpadura u
anMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIIEOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUuud OT BO3JIEHCTBUS PaA3IUYHBIX (HaKTOPOB;
UCCIIEJIOBAaHHE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEIECTB, Ipoliecca
JUCCOLMAIMU  KHUCJIOT, WIeJo4Yed U coiei (BO3MOXKHO HCIIOJIb30BaHKE
BUJICOMATEPHAIIOB); IPOBEICHUE OIMBITOB, WUIIOCTPUPYIOUIUX MPHU3HAKU
MPOTEKaHUs peaKuii HOHHOTO 0OMeHa (0Opa3oBaHHe OCajKa, BbIICICHHE rasa,
00pa3oBaHUE BO/JIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakiluu Pa3ioKeHHs], COSIUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOIIBI0 KAaue€CTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCpUCTUKAa TaJIOTCHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,

XApPaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/IC )51 (I)I/I3I/IquKI/Ie CBOMCTBA




MPOCTBIX BEIIECTB — rajoreHoB. XUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa
(B3auMozelicTBHE ¢ METaUIaM{, HEMETaJJIaMH, 1el04amMu). XJI0POBOJOPOI.
Consgnas KHCJIOTa, XHMHUYCCKHC CBOﬁCTBa, MOJIydeHUEC, TMPHUMCHCHUC.
JelictBue xJjiopa W XJIOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. Baxkneinmue

XJIOPUABI 1 KX HAXOXICHUC B IPUPOJLC

2.2

OO6mas xapaktepuctuka 3eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTereH OkuciaeHus. CTpoeHue u (U3nIecKue CBOMCTBa
IOPOCTBIX BEIIECTB — KHUCJIOPOAAa U CEpbl. AJUIOTPONHBIE MOJIU(UKALNN
KHCJIOpOJia U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
(1)I/ISI/I‘~IGCKI/IC M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBHUTCIN
KHCJIOTHBIX OKCHUJIOB. CepHasl KHCJIOTAa, (i)I/ISI/ILIeCKI/IG 1 XUMHWYECKHE CBOMCTBA
(oOmMe Kak mpeCcTaBUTENs Kilacca KUCIOT U criequduieckue). XUMUUECKHe
peaxiuu, Jexalye B OCHOBE MPOMBIIIIEHHOTO Ccroco0a MoJydeHusl CepHOU
KHCIIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, KAYE€CTBCHHAsA pPCAKIUsA Ha
cynbdar-uon. HaxoxmeHnue cepsl U €€ COeTMHEHNI B IPUPOJe. XUMUIECKOE
3arpsi3HEHUE OKPYXKAIOMEH Cpeabl COSTMHEHUSAMU CEePhlI (KUCIOTHBIE JOXKIH,

3arpsi3HeHuE BO3AyXa U BOJAOEMOB), CIOCOOBI €T0 MPeI0TBPAaILeHuUs

2.3

OO6mrast xapakTepucThKa 37eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUSA. A30T, pAaclpoCTpaHEHHE B
npupoe, puzndeckue U XuMudeckue cBoiictsa. KpyroBopot azoTa B npupoe.
AmMuak, ero (u3MyYecKue M XUMUYECKHE CBOWCTBA, MOJY4Y€HHE U
npumenenrue. Coin amMMOHHUA, UX (U3HUECKHEe W XHMHUYECKUE CBOMCTBA,
npuMmeHnenue. KauectBeHHas peakiusi Ha HOHbl aMMOHUS. A30THAs KHCIIOTa, €€
noJiyueHue, pu3nveckre U XuMUYecKue cBoicTBa (001I1e Kak MpecTaBUTeNs
Kjacca KHUCIOT U crnenuduueckue). lcmnonb3oBaHue HUTPATOB M coJied
aMMOHHMSI B Ka4eCTBE MHHEPAJIbHBIX yaoOpeHuil. XuMHUYECKOe 3arps3HeHHE
OKpY)KaloIlel cpeqbl COeNNHEHUSIMU a30Ta (KUCIOTHBIE 0K/, 3arpsi3HeHNe

BO3/yXa, MOYBBI U BOJIOEMOB)
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docdop, amorponHbie MoauduKanuu Gochopa, GU3NIECKHE 1 XUMUYECKUEC
cBoiictBa. Oxcun dochopa(V) u dochopHas kucnora, (QpuU3MUECKHE U
XMMHYECKHEe CBOWCTBa, mosydyeHue. Mcronb3oBanue ¢ochaToB B KadecTBe

MHUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakTepucTuka s1eMeHTOB IVA-rpynmnsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHA. YTIEpOJ, aUIOTPOIHbIE

MOAU(DUKAIIK, PACIpOCTpaHEeHHE B Hpupoje, (U3NYECKHe U XUMHUYECKUE




cBoiictBa. Ancopouusi. Kpyrosopot yriaepona B npupoje. OKcubl yrieposa,
X (pU3MYecKre U XMMUYECKUE CBOWMCTBA, JCWCTBUE HA JKUBBIC OPTaHU3MBI,
MOJTy4eHHUE U TPUMECHEHHE. DKOJIOTHYECKUE MPOOTIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa(IV); rumore3a rio06ambHOTO TOTEIUICHHUS KIMMATa; MapHUKOBBIN
addekr. YronpHas KuCiIoTa W €€ COonM, WX (PU3UYECKHEe U XUMHYCCKUE
CBONCTBa, MOJy4YCHHE W TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
WoHbI. Vcronp3oBanre KapOOHATOB B OBITY, MEAHMIIMHE, TIPOMBIIUICHHOCTH U

CEJILCKOM XO03AUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSAX
yriepoja (MeTaH, 3TaH, JTWJIEH, alETWIEH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucioTa). MIx coctaB m xummuueckoe crpoeHue. [lonstue o OGuonornuecku
BAJKHBIX BEILIECTBAX: JXKUpPax, OelKax, YriaeBoJax — M HX POJU B KU3HU
yeloBeKka. MarepuaibHOe €IUHCTBO OPraHMYeCKMX W HEOPraHWYeCKHX

CcoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMOJIyuY€HUE U
npuMenenne. CoequHeHus KpeMHus B mpupoje. OOmme mpeacTaBieHus o0
okcune kpemHusA(I1V) u kpemuueBoit kucnore. CHIUKATHI, KX MCTIOJIb30BaHUE
B ObITYy, MeAMIMHE, NPOMBIIUICHHOCTH. BakHelue CTpOUTENbHBIC
Marepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGmembl
0€30MacHOTO HUCIOJB30BAaHUSI CTPOUTEIBHBIX MAaTepUalOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUH 3KCIIEPUMEHT: M3ydeHHE 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTHI; IPOBEICHUE KAYECTBEHHBIX PEaKIUil HA XJIOPHI-
UMOHbl M HAONIOICHWE NPU3HAKOB HMX MPOTEKAHUS; OIbITHI, OTPAKAIOIINE
(u3nyecKkre U XMMHYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUN (BOZMOKHO
UCIOJIb30BaHUE BUJCOMATEPHANIOB); O3HAKOMIICHHE C OOpa3lamMH XJIOPHIOB
(ramoreHuIoB); O3HAKOMIIEHHE C OOpa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJIb30BAHME BHJICOMATEPHANIOB); HAOMIOACHHE Ipoliecca
oOyrinuBaHUs caxapa MoJ JAeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIOTHI;
U3y4eHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KHUCIOTHI, IPOBEICHUE
Ka4yeCTBEHHOW peakuuu Ha cyab(haT-uoH U HaOMIOJeHHWE TMpU3HaKa e&
MPOTEKaHUs; 03HAKOMJIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, pochopa u ux
coeMHEHUN (BO3MOXXHO HCMONB30BAHUE BHICOMATEPUANIOB), OOpa3amu
a30THBIX U (HOCPOPHBIX YAOOpEeHUi; molydeHne, coOupanue, pacrno3HaBaHue
U U3y4€HUE CBOMCTB aMMMaKa; MPOBEACHUE KaU€CTBEHHBIX PEaKlMi HAa MOH

AMMOHHUA H (bOC(I)aT—I/IOH U H3YUYCHHUC TIPU3HAKOB HUX IIPOTCKAHU,




B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJBIO (BO3MOKHO
HCII0JIb30BAHNE BUEOMATEPHUATIOB); H3YYEHUE MOJEIEH KpUCTAIIIMYECKUX
pemérok anMasa, rpadura, ¢QynIepeHa; O3HAKOMIIGHHE C IIPOIECCOM
azcopOLuu pacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IIPOTUBOIa3a; MOJy4eHUE, COOMpaHUE, paclO3HABaHUE U M3Yy4CHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; MpOBEACHUE KadeCTBEHHBIX pEaKUuii Ha KapOoHAT- |
CUJIMKAT-UOHBl M WM3y4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHUE C
IPOAYKUMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3aaa4 110 TEMC «BaxHele HeMeTaIbl U UX COCANHCHUI

Mertannsl 1 ux COCINHCHUA

3.1

OO0mas xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosoxeHusa B Ilepuonmueckoil cucreMe XMMHYECKMX 31eMeHToB J[.M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaIIOB. MeTaimnueckasi CBsI3b
U MeTajyinyeckas KpHCTaJUIMYecKass pemérka. OIEeKTPOXUMHUYECKHH psf

HaIpsHKEHUH METaJUIOB
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dusnyeckue U XUMUIECKHE CBOMCTBA MeTauToB. OOIIHE CIIOCOOBI TTOJTydeHUS
MeTayutoB. [ToHsTHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3alIIUTHI UX OT
koppo3uu. CriaBsl (CTalib, YyT'yH, JIOPATIOMAHNAM, OpOH3a) ¥ MX TPUMEHEHHE

B OBITY U MPOMBIILJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cCUCTEME XUMHUYECKHX
anemenToB /[.1. MenpeneeBa; CTpoeHHE MX aTOMOB; HAXOXKJACHUE B IPUPO/IC.
dusnvecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpHs U Kajus). OKCHIbI
U THAPOKCUIBI HaTpus W Kanus. [[puMeHEHHE MICIIOYHBIX METALIOB M HX

COEeIUHEHNN

34

Illenoyno3eMenpHbIE METAJIBl MarHdi W KajJdbLMA: IIOJOXKEHHE B
Ilepuomnueckoit cucreme xumMudeckux 3nemMeHToB J[.M. MeHneneesa;
CTPOEHUE MX aTOMOB; HaxoXkjeHue B mpupoje. Ouzndeckue U XUMUUYECKUE
CBOWCTBA MarHusi W KaJblius. BakHeWmne coenuHeHHs KalblIus (OKCHUI,

TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AIIIOMUHHN: TIOJIOXKEHHE B HepHOﬂquCKOﬁ CUCTCMC XMMHNYCCKHUX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMa; HAXOXKIACHHUC B IIPUPOIC. duznyecKkue u
XHMHUYECKHE CBOMICTBA AaIIOMHUHMUSL AM(I)OTepHHC CBOMCTBAa OKCHAA H

TUAPOKCH A A TFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMmuueckux 3iuemeHToB J[. 1.

MeHneneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B MPHUPOIAC. dusnueckue u




XUMUYECKUE CBOMCTBA sxene3a. Okcuipl, rugapokcuabl U coiu xenesa(ll) u

xene3a(Ill), ux cocra, cCBONCTBA U MOTYYECHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
uX (U3NYECKMMHU CBOWCTBAMU; M3YYEHHUE PE3yAbTaTOB KOPPO3HU METAJUIOB
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPUAJIOB), ocoOeHHoCTEN
B3aMMOJCHCTBUS OKCHMJA KajlbLUid U HaTpus C BOJAOM (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
npolecca TOpPEeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO HCHOJb30BAHUE
BHJICOMATEPHAJIOB); TPU3HAKOB POTEKAHNS KAUECTBEHHBIX PEAKIINN Ha HOHBI
(MarHus, Kanplivg, amoMuHus, nuHka, skenesa(ll) u xeneza(Ill), meau(Il);
Ha0JII0/IEeHUE U ONMCaHUE MPOLIECCOB OKpaIIMBaHUs IIJITAMEHH HOHAMU HATpHs,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BHUJEOMAaTEpHAaJOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB TMAPOKCUAA AIFOMMHMS M THAPOKCHIA
LIMHKA; pellIeHNe SKCIIEPUMEHTAIIbHBIX 3a]a4 10 Teme «BaxkHele MeTaisl

1 UX COCIUHCHU)

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa 1 Marepualibl B MOBCEAHEBHOM
YKU3HU YesloBeKa. XUMUS U 37I0pOBhe. be3omacHoe ncnonp30BaHue BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBast momoImp Mpu XUMHYECKHX OXKOTax U

OTpPAaBJIICHUAX

4.2

OCHOBBI ~ 9KOJIOTMYECKOH  TIpaMOTHOCTH.  XUMHUYECKOE  3arps3HEHuE
okpyxatomei cpeabl [IJIK. Posib XuMuu B pelieHu 3K0JIOTHYECKUX TPoOIeM.
[IpupoaHble MCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, He(Th),

IPOIYKTHI UX MepepabOTKH, UX POJb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMHUYECKUM OKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcpuaoB (CTGKJ’IO, CIIJIaBbI

MCTAJIJIOB, IIOJIUMCPHLIC MaTepI/IaJIBI)
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