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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M PA3BUTUS OOYYAIONIUXCS CpPEACTBAMH y4eOHOIO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU CoJIepKaHusl, PEKOMEHYEeMYIO0
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coiepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TII00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

- CHOCOOCTBYET peamu3allid BO3MOXHOCTEH JII CaMOpPa3BUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHON TPaMOTHOCTH;

- BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEMH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEAHEBHOM JKU3HU, TaK U B TPO(DECCHOHATLHON eI TeTLHOCTH;

- 3HaKOMUT CO CHelu(UKON HAy4HOrO MBIIUICHUS, 3aKJIaJIbIBAE€T OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



- cnoco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  ydyeOHOro  mpeameTa, KOTOpBI  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHUHM U HEKOTOPHIX OTACIbHBIX 3HAUYUMBIX TOHSTHHN
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MNOHSTHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKON
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIIBHO OT OJJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHue XUMHUHU MPOUCXOJIHUT C MPUBICYEHUEM 3HAHUU M3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeATENBHOCTH YEJI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
0000ILIeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3bIKka HAYKH, B MPUOOLIEHHH K



Hay4YHBIM METOJaM IO3HAHUS MPU U3YUYCHUH BEIIECTB U XMMUYECKUX pEaKIUi, B
GbopMUPOBaHUY U PA3BUTHUH MMO3HABATEIbHBIX YMEHUHN U UX TPUMEHEHUH B y4eOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMU B TTOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (QopMHpoOBaHHE HWHTEIVIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
CaM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HampaBlICHHOCTh OOyYEHHUsST Ha  CHCTEMaTUYeCKoe MPHOOIIECHUE
o0ydJaromuxcss K CaMOCTOSITEJIbHOM TI03HABATEILHON JEATeIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALIMIO W Pa3BUTHUE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHUe yCIO0BUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOU JEATEIBHOCTH, TMO3HAHUS W CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHIIMI), MMEIIHNX YHUBEPCAIHHOE 3HAUCHHE ISl
Pa3IMYHBIX BUIOB JCATEIbHOCTH;

— (QopmupoBanre 00meH (QYHKIMOHAIBHOW UM €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y OOy4YalOImUXCS T'yMaHHCTUYECKHX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBiser 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
Henelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

B mkone ¢ynkumonupyer «Touka pocTa», 4TO TMO3BOJISET HCIOJB30BATH
obopynoBaHue UGPOBOA Ta00PATOPUN « XUMHUSH TSl TPOBEICHUS YPOKOB XUMHUH
B 8-9 kmaccax. Mcmons3oBanme o6opymoBaHus IieHTpa «Todka pocTa» aenaer
BO3MOKHBIM CO3/1aBaTh YCIOBUS:

- IIs1 paClIMPEHUs COJEPKaHUsl IIKOJIbHOI0 XUMUUYECKOTO 00pa30oBaHus;



- 7S TIOBBIIICHHWS] TO3HABATENbHOW AKTUBHOCTH OOYyYalONIMXCS B
€CTECTBEHHOHAy4YHOI 00nacTy;

- JUIsL pa3BUTHUA JUYHOCTH peOeHKa B mporecce OOy4YeHHS XUMHUH, €ro
criocoOHOCcTe, (OpMUpPOBAHMS U  YAOBJIETBOPEHHUS COIMATBHO 3HAYUMBIX
MHTEPECOB U MOTPEOHOCTEH;

- s paboThl ¢ OJapEHHBIMHU IIKOJBHUKAMH, OpraHU3allud WX Pa3BUTHUS B
pa3IUYHBIX 00JacTsAX 00pa3oBaTEILHON, TBOPUECKOHN JAEATEIHHOCTH.

[Tpumensst udpoBbie Ta0OpaTOPUU HA YPOKAX XUMHH, yJalldecs CMOTYT
BBITTOJIHUTH MHOKECTBO JIA0OPATOPHBIX PabOT M IKCIEPUMEHTOB IO MPOTpamMme
OCHOBHOM IIKOJIBI.



COILEPKAHUE OBYYUEHUA

8 KNIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Posib XUMUK B KHU3HHU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHUMBOJIBI XUMHYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKYJIgapHasi Macca. MaccoBast 40JIsl XUMHUUYECKOT0 3JIEMEHTA B COCIMHEHUMU.

KonuuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3YUYEHHUE U OMHCAHHE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIOTOW) SIBIICHUM, HaOI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMoIeiicTBHE keje3a ¢ pactBopoM comu mean (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3/IaHUE MOJEJIEN MOJICKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoaa. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKkUuu. TOomnMBO: yroiap M MeETaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

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

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJie M B )KU3HU 4enoBeKka. KpyroBopoT Boabl B IPUPOIE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. Pusznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eHeTnueckas CBsI3b MEXKY KIaCCaMU HEOPraHUYECKUX COCTUHEHUN.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
WCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHHE 00Pa3II0B BEMIECTB KOJIUUYECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAaHUE  BUJIEOMATEpUAIOB), HCCJEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopom cepHOM KUCIOTBI, KHUCIOT C METaJUIaMH, PeaKIuii
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XMMHUYECKAS] CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPa, HOMEPOB MEPHUOIA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoil cucTeMbl XUMUYECKHX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

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

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKILIHH.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHATHM, SBJISIFOIIMXCS CUCTEMHBIMU JJISI OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJICITb, SIBIICHHE.

dusnka: MaTepus, aTOM, MJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, Ta3, (U3WUYECKHE BCIMYUHBI, CIUHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC
HCKOIIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KITIACC

BemecTBO U XxXUMHUYecKasi peaKkuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJTUsl, KAJIbIIUI U UX COSTUHCHU I
B COOTBETCTBMHM C TIOJOXEHHUEM »HJeMeHTOB B Ilepuoaudeckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOW CBSI3U. THIIBI KPUCTAIIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeEIJIoBOoMY 3(ddekrty, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX M TETePOTCHHBIX
peakuusx. [lonstue o karanuse. [lonaTue o xumuueckoMm paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJOKEHHUE XUMHUYECKOTrO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[UU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue YpaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMi ¢  HCIOJB30BAaHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYeCcKor cBsi3u. Ctenens auccouuanuu. CUIIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakinu Ha MOHBL. [IoHATHE O THIpPONH3E COJEN.

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 DIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJIEHWE Ta3a, 00pa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUlaMu, Iienoyamu). XiopoBopopon. ConsiHas KHCIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (Pu3ndeckue CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uX pU3NUECKHEe U XMMUYECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiys Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATbHBIX YI0OPEHUM.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas kucinora, Gu3MYeCKHe U XUMUYCCKHE CBOWCTBA, MOJYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B NMpuUpoje, pu3ndecknue U XuMUYeCKue CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHHUs KIMMarta, MapHUKOBBIM 3¢ dekT. YronbHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl HX TIepepadoTku (O€H3UWH), UX POJIb B OBITY W IPOMBIILICHHOCTH.
ITonsiTHE O OMOJIOIrMYECKH BaKHBIX BELIECTBAX: KUpaX, OesKax, yriaeBoaax — U ux
polM B JKH3HM 4UEIOBEKa. MarepuanbHOe €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npuMmenenue. CoequHeHus KpeMHuUs B ipupoje. O01ire npeacTaBieHus 00 OKCHe
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCEIHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3MUECKUE U XUMUUYECKHE CBOICTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHE TIpoliecca 0OYTIMBaHUs caxapa MoJl IeMCTBUEM KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIh30BaHUE BHUJICOMATEPHUANIOB), 00pa3iaMyu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBHUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOrasza, MOJy4YEHUE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNE SKCIIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BakHeilime HeMeTaUlbl U UX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpeneeBa u crpoeHus atToMoB. CTpoeHue MeTaioB. MeTtamuindeckasi CBSI3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
dusnyuecKkne U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUIbl 1
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHEHU.

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



Kaybliusl. Baxueiiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU], cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxKaeHue B Ipupoae. Pusuyeckue U
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA Xkee3a. OKCUIbl, TUIPOKCUIBI U conn kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJEHCTBHUS OKCHA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEaKIIMi Ha HOHBI: MArHUS, KaJIbIHs, aTFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB IMAPOKCUIA ATTFOMUHHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoms mnpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHEe 00pa3ll0oB MaTepHANOB (CTEKJIO, CIIaBbl METAJIOB, TOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MaTePHUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KpUCTAIITMYECKAsT
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorusi: dorocuHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIbHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yIbTaThl OCBOSHMSI MPOrPaMMbl OCHOBHOTO OOIIETro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUjIaMW M HOPMaMU TOBEJIECHHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeHue OMbITa JESITEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEpHOM HMH(pOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO371aHUH YU4EOHBIX MPOEKTOB, 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 TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABaTEIbHOM, MHGOPMALIMOHHOW M YUTATEIbCKOW KYJIBTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

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

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0pOBBI 00pa3 JKW3HHM, OCO3HAHWE IOCIICICTBUNA WU
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUESCKOMY M3YUYCHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHIAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOIICHHUE K TPUPO/IE€ KaK UCTOYHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBuI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00ambHOTO  Xapakrepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEeaMeTax W TO3BOJIAIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYIIECTBIEHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM IpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh Pa3IMYHbIE METOJBlI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJb30BaTh M AaHAIM3UPOBAThL B THpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO€ TUANIOra U (UJIM) TUCKYCCUH) 1O CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbl€ B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAay4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU pPa3JIOKEHUs, PpEaKIMU 3aMEIIeHUs, peakiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, WOH, KaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJi1 BeIIecTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHUS (HOPMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMymnaMm, BHI XUMHYECKON CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHMS MacChl BEHIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)y, mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHue X MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOM peakilny;

NPUMEHSTh OCHOBHBIE OIEpaIlUi MBICTUTEIBHON JESTENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICJIICHHBIN );

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUIO PAacTBOPOB LIEIIOYEN U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XUMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJUTUYECKasl ), KpUCTAJUITMYECKasi peHIETKA, KOPPO3US METAIIJIOB, CILIABbI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY JJII COCTaBJIICHHUS (POpMYyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYeCKas) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich llepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIUHEHHUH B Mpejerax MajblX NEPHOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(PEeKTy, MO0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

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



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

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

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opynoBaHMEM, a TakkKe TNpaBujia OOpamleHusi C BEIIECTBAMU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOIHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OIE€paIlii MBICIUTEILHOMN NEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHHE IPUUMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MOHATUHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MPAKTUYECKOUN AEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4geckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguyeckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemMeHToB /. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
X .
) arelt https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bu6morteka [IOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne n/m P Konrtpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckme peakuun
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] AUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 :aneﬁeHTml;J IVAI-)r nbl. YTIIepoa u 8 1 2 Bubmmorexa LIOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

. bubnuoreka [JOK
31 Obmye CBOHCTA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxneime MeTaUIbl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»aionias cpeaa
4.1 B CTBa ¥ MaTEPHAJIEI B )KU3HU YEJIOBEKA 3 bubmorera [JOK
' cre p . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoJjuuecTBo yacos Hcnosnp3oBanu | j1arq DIIeKTPOHHBIE
n/ | Tema ypoka B Kontpoabn | Ipakruue | € u3yyeHun | uHppoBbie
n cero bie paGoThbl CKHe obopyrosanust | g o0pasoBaTeibHbIe
padoTHI «Toukm pocra» pecypesl
oo, Pom s | B LOK
' https://m.edsoo.ru/ff0d210c
BEIECTBA
[TorsTHE O MEeTOAX 1 bu6moreka [IOK
[MO3HAHUS B XUMHU https://m.edsoo.ru/ff0d227e
[Tpaktruueckast pabota Ne 1 JeMmoHcTpanms
aopatop  npnéss ) mapanopin ubmotera LIOK
patop P patop https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOpHBIM «Xumus»
000pyTOBAHUEM)
UYucTeie BemecTBa U CMECH. 1 JlaGopaTtopHas bubmuorexa [JOK
CriocoObI pa3aenicHus CMecei pabota Ne 1 https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 JlaGopaTtopHas
«Paznenenne cmeceit (Ha 1 paborta Ne 2 bubmuoreka [JOK
[IpUMEPE OYNUCTKH IMOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIH )»
ATOMBI ¥ MOJIEKYJIbI 1 bubmotexa [IOK
Y https://m.edsoo.ru/ff0d2a6c
o oo soocorn |1 ubmotera LIOK
https://m.edsoo.ru/ff0d2be8
DIIEMEHTOB
IIpocTsie U CI0XKHBIE 1 bubnuoreka [IOK
BEILIECTBA https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYIISIPHOE bubmorexa LHOK
YA 1 https://m.edsoo.ru/ff0d2d5
yueHHUe 0



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

3aK0H IIOCTOSIHCTBA COCTaBa
BEIIECTB. XMMHUUECKas

bubmuoreka [JOK

10" [popmyna. Banentnocrs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX
DJIEMEHTOB
1y o o B LOK
: https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
12 MaccoBas J10Jis1 XUMHYECKOTO bubmmoreka [{OK
DIIEMEHTA B COEOUHEHUH https://m.edsoo.ru/ff0d350c
KonmuaectBo Bemecrsa. Moib bubmorexa LIOK
13 tHeeTsa. ' https:/m.edso0.ru/ff0d523
MomnspHast macca 0
) https://m.edsoo.ru/ff0d37fa
peakius
15 nngfsssiﬁﬂﬂxzﬁ;;iinx H;g;)faaﬁp; aﬂ bubmorexa LIOK
p . p - https://m.edsoo.ru/ff0d3al6
peakuii
3aKOH COXpaHEHUSI MACChI bubnmuorexa [JOK
16  |BemiectB. XUMHUUYECKHE https://m.edsoo.ru/ff0d3b8
YpaBHEHUS 8
Do o B LOK
17 a https://m.edsoo.ru/ff0d570
YPaBHEHUSM XUMHUYECKUX 3
peakiui =
Kiaccudukanus XuMmuaeckux
18 peakiuii (coeIuHeHus, bu6mmoreka [JOK
Pa3IoKEHUs, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB —
19 Y4EHBIN-DHIUKIIONIEJUCT. bubnuoreka [IOK

O00011IEHNE U
CHCTEMATHU3ALN 3HAHUN

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsnas padora Nel mo

bu6mmoreka [{OK

20 meme «BemecTBa u https://m.edsoo.ru/ff0d429

XUMHUYECKUE PEAKIIUI) 0
Bo3sngyx — cMmech rasos.

21 CocraB Bo3ayxa. Kuciopong — bubnuorexa [JOK
HIIEMEHT U TIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
e omeene B LOK

22 Poza (peait https://m.edsoo.ru/ff0d461
OKUCIICHUS, TOPEHUE). 4
[Tonsatue 06 okcumax —

CriocoOslI mosryueHust

03 [KMCIOpOnA B naboparopuu u bubnuoreka [IOK
[POMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHeHne Kuciopoaa

TennoBoii a3 dext JlaGopaTtopHas
XUMUYCCKON PEaKInu, pabota Ne 7 bubnuorexa [JOK

24 [MOHATHE O TEPMOXUMHUYIECKOM https://m.edsoo.ru/ff0d479
YpaBHEHUH, DK30- U 0
PHIOTEPMHUUYECKUX PEAKIUAX

25 ot Sarpusneane sosaya ubmoera LIOK

- arp Ayxa, https://m.edsoo.ru/ff0d4c4a
CrIocoObI ero NpeoTBpaIleHus
[IpakTiueckas pabora Ne 3 mo

og  [reMe «Ilonmyuenue u bubnuoreka [IOK
coOHpaHue KHCIOPOa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YeHUE ero CBOMCTBY

Bonopon — snemeHT u bubnuoreka [IOK

27  [mpoCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd

Haxosk/IeHHe B IPUPOJIE 0
duznuecKrue U XUMHUECKHUE bu6mmoreka [JOK
28  [cBOiicTBa BOAOpPO/IA. https://m.edsoo.ru/ff0d4dd

[Ipumenenne Bogopoaa

0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [{OK

29 | IloHsATHE O KHCIOTAX U COJIAX https://m.edsoo.ru/ff0d50d
2
CriocoObI moTyueHust bubmorexa HOK
30 e https://m.edsoo.ru/ffod4dd
BOJIOPO/JIa B JIAOOpaTOPUU 0
[IpaxTueckas padora Ne 4 o
31 [reme «Ilomyuenune n bubnnorexa [JOK
coOHpaHue BOJIOPOIa, https://m.edsoo.ru/ff0d4f42
M3y4YECHHUE €r0 CBOMCTB)
30 MousipHbiit 00BEM razos. bubnuoreka [IOK
3akoH ABOTaJipo https://m.edsoo.ru/ff0d542e
Brruncaenus 00néma,
33 [KOJIMHECTBA BELECTBA rasa Mo bu6moreka [IOK
€ro M3BECTHOMY KOJIUUECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00bEMY
e o0 B 10K
34 P pearil https://m.edsoo.ru/ff0d570
OCHOBE 3aKOHA 00BEMHBIX 8
OTHOILLIEHUI ra30B -
35 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue JlaGopaTtopHas bubmuoreka [JOK
00 MHIMKATOpax pabota Ne 14 https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHUTEIb.
HacepIieHasie u bu6mmoreka [JOK
37  |HEHACHIIEHHBIC PACTBOPBHI. https://m.edsoo.ru/ff0d5b4
MaccoBast 101 BelIecTBa B 0
acTBOpE
[IpakTtuyeckas padora Ne 5 o JlaGopaTopHas
TeMe «HpI/IFOTOBJIeHI/I"e § pabota Ne 8 BuGnuotexa LOK
38  |pacTBOPOB C ompeeEHHON

MaCcCOBOU NOJIEN
ACTBOPEHHOI'O BEIIECTBA»

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

KonTtponsHas padora Ne2 mo

bu6mmoreka [{OK

39 [reme «Kucnopoa. Bogopon. https://m.edsoo.ru/ff0d634
Bona» 2
40 Kg;;gﬁ;;é“ﬁ:& bubmmoreka [{OK
L, https://m.edsoo.ru/ff0d664e
HOMEHKJIAaTypa
[Tonyyenue u xXumMu4eckue
a1 CBOMCTBA KUCJIOTHBIX, bubnuoreka [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, JlaboparopHast
42  knmaccuduranus pabora Ne 14 bubmorexa LIOK
’ } https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonyyenue n xumMu4eckue bubnuoreka [IOK
CBOMCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca
e e B LOK
L, P i} https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [Tonydenne u XuMHU4eCcKue bubmuorexa [JOK
CBOWCTBA KHUCIIOT https://m.edsoo.ru/ff0dfee2
Hgl(\)qgilggf HH;’I eC)I:'IOCO6bI bubmorexa LHOK
46 pa, https://m.edsoo.ru/00ad947
[OJIY4YEHUS, XUMHUYECKUE 4
CBOWCTBA -
[IpakTueckas pabora Ne 6.
Penenue skcriepruMeHTaIbHBIX bubnunoreka [JOK
47  Banmad o teMe «OCHOBHEIE https://m.edsoo.ru/00ad9b7
KJIaCChl HEOPraHUYECKUX c
COCIMHECHUIN
I'eneTnyeckas CBA3b MEXKIY bubnuoreka [IOK
48  |k;maccaMu HEOpraHMYECKHX https://m.edsoo.ru/00ad9a5

COeIMHEHUN

0



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

O06o0611eHNE U

bu6mmoreka [{OK

49 . https://m.edsoo.ru/00ad9ch
CUCTEMATU3AIUA 3SHAHUHN ”
KonTtponesHas padora Ne3 mo bubnuorexa [JOK
50 [reme "OCHOBHBIE KIACCHI https://m.edsoo0.ru/00ad9el
HEOPraHUYeCKNX COCAMHEHUI" a
[IepBbie mONBITKN
51 KJIacCU(PUKAIIUA XUMUYECKUX bubnuoreka [JOK
biemenToB. ITonsaTre 0 https://m.edsoo.ru/00ad9ffa
rpyNIax CXOJHBIX JIEMEHTOB
oo o b LOK
52 pHox https://m.edso00.ru/00ada52
XUMHUYECKnX deMeHToB 1. 1. c
MeHneneeBa —
| P — bu6moreka [IOK
53 PHOJIBI, TPYIIIEL, https://m.edsoo.ru/00ada52
1O AT PYTIITHI c
Ctpoenne atoMoB. CocTaB bubmmorexa ITOK
54 p ) https://m.edsoo.ru/00ada34
ATOMHBIX sifiep. M30Tomnbl 5
orocue mer Bumorera 110K
55 . https://m.edsoo.ru/00adaéb
[Tepuoanueckoit cuctemsl /1.
C
1. MenneneeBa =
Buorra LOK
56 9 https://m.edsoo.ru/00ada82
rmoJjioxkeHuro B Ilepuoanueckon 4
cucteme /1. 1. MenaeneeBa -
3nauenue [lepuoanyeckoro
3aKOHA IS Pa3BUTHUS HAYKU U bu6mmoreka [JOK
57  |mpaktuku. [I. 1. Menneneen https://m.edso0.ru/00ada96

— YUYEHBIN, I1e1aror u

rpaxJaHuH

[



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

DNEeKTPOOTPULIATENLHOCTh

bu6mmoreka [{OK

[10 ITPOTPAMME

58 |[aTOMOB XMMHYECKUX 1 https://m.edsoo.ru/00adaab
DIIEMEHTOB 8
bubmmoreka [{OK
59 WonHas XuMu4yeckast CBs3b 1 https://m.edsoo.ru/00adac3
4
KoBanenTHas nosjspHas bubmmorexa [TOK
60 p 1 https://m.edsoo.ru/00adaab
XUMHYECKas CBI3b 8
KoBanentHas HenosipHas bubmmorexa [TOK
61 p 1 https://m.edsoo.ru/00adaab
XUMHYECKas CBI3b 9
bu6mmoreka [IOK
62 Crenedb OKUCIEHUS 1 https://m.edsoo.ru/00adae2
8
OKHuCIUTETbHO- bubmmorexa IIOK
63 1 https://m.edsoo.ru/00adb07
BOCCTAaHOBUTEJIbHBIE PEAKITUN 6
OKUCIHTENI 1 bu6mmoreka [IOK
64 1 https://m.edsoo.ru/00adb07
BOCCTAHOBUTEIIN 6
Kontponbhas padoTta Ne4 o bubnmuorexa [JOK
65 mreme «CTpoeHue aToma. 1 https://m.edsoo.ru/00adb48
XuMmuueckas CBSI3b» 6
. bubnuoreka [JOK
66 PesepaHblit ypok, O606ujeHHe 1 https://m.edsoo.ru/00adb33
M CUCTEMAaTH3alus 3HAHUI c
. bubnuoreka [JOK
67 PesepHbiii ypok. O6O6HVIGHHG 1 https://m.edsoo.ru/00ad9ch
M CUCTeMAaTH3alis 3SHaHUH 2
68 PezepBHblit ypok. O0001IIeHNE 1 bubnuoreka [IOK
M CHCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB 68



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosmnuecTBo yacon HUcnoab3oBan DJIeKTPOHHBbIE
Ne T ue Mara uudposeie
n/n eMa ypoxa Beer | Konrpoannete | IIpakTayeckH 000py10BaHN U3ydeHus o0pa3oBaTe/ibHbIE
0 padoThI e padoThl s «TouKH pecypebi
pocTa»

[Tepuonnueckuii
i‘;‘é‘;;ﬂmmaﬂ Bu6morexa [[OK

1 1 https://m.edsoo.ru/00ad
CUCTEMA XUMHUYECKUX b59e
anemenToB J]. 1. —
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHECHUH CBOMCTB bu6mmoreka [IOK

2 XUMHUYECKUX 1 https://m.edsoo.ru/00ad
3JIEMEHTOB TIEPBBIX b6b6
TPEX MEPUOJOB
Knacenuranus u bubmuorexa [JOK

3 HOMEHKIATYpa 1 https://m.edsoo.ru/00ad
HEOPraHUYECKUX b7e2
BEIIECTB T
Buapl xumuyeckoit Bubnorexa [IOK

4 CBASI H THTIRT 1 https://m.edsoo.ru/00ad
KpHUCTaIIMYECKNX bach
peéToK =
KontponbHas padoTa
Nel o Teme

5 «lloBTOpEHME 1 1 1
yriayOiieHrue 3HaHu|
OCHOBHBIX Pa3/IeJiOB
Kypca 8 Kiacca»
Knaccnpuraums . bubnmuoreka [JOK

6 XHMITACCKHX PEAKIUH 1 https://m.edsoo.ru/00ad
110 Pa3IUYHBIM beho
MpU3HAKaM o



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

ITonsaTHe 0 ckopocTr

XUMHUYECKON PEaKIUU.

Momstie o bu6mmoreka [{OK
7 https://m.edsoo.ru/00ad
TOMOTE€HHBIX U
beda
reTepOTreHHBIX
peaKIusIx
Ilousttue o
XUMHYECKOM
PaBHOBECHH.
®DakTophbl, BIUSAIOLINE bubnuorexa [JOK
8 Ha CKOPOCTh https://m.edsoo.ru/00ad
XUMHYECKON PEeaKIIHH c28¢c
U TIOJIOKEHHE
XUMHYECKOTO
paBHOBECHS
OKHCITUTETHHO- bubmuorexa [JOK
9 BOCCTAHOBUTEJILHBIE https://m.edsoo.ru/00ad
peaKnuu cade
Teopus NabopaTtopHan
AIEKTPOJTUTUUECKON paboTa N2 9, bu6mmoreka [IOK
10 JMCCOLIHALINH. 10, 11,12 https://m.edsoo.ru/00ad
CwibHbIE U cadble cd68
AJICKTPOJIUTHI
HoHnHbIe ypaBHEHUS Brbmiorexa LOK
11 N https://m.edsoo.ru/00ad
peakmuit 4448
XHUMHUYECKHE
CBOMCTBa IfI/ICJ'IOT U Bubmiorexa LIOK
12 OCHOBAHHM B CBCTC https://m.edsoo.ru/00ad
MpeACTaBICHUI 00 } d5d8
ANEKTPOIUTUYECKOM —
IHACCOIHAIIAN
XHI\EH%CKHG . bubnmuoreka [JOK
13 CBOMCTBA COJICH B https://m.edsoo.ru/00ad

CBETE NPEACTABICHUMN
00

d8h2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

BIEKTPOIUTUYECKON
JUCCOLMALIUN

[TonsiTue o ruaponuse

NabopaTtopHan

bu6mmoreka [{OK

14 coneii pa6oTa Ne 37 gggz://m.edsoo.ru/mad
O6o06mieHne u bubnmoreka [JOK
15 CHCTEMAaTH3aIHs https://m.edsoo.ru/00ad
3HAHHUH ddi2
[IpakTnueckas pabora Bubnorexa [TOK
16 Ne 1. «Pemenne https://m.edsoo.ru/00ad
AKCIIEPUMEHTAIIbHBIX dbfa
3a7a4» =
KonTtponsHas paborta
Ngz ;STTZMSITH%CKM bubmmorexa ITOK
17 «JIeKTpor https://m.edsoo.ru/00ad
JIACCOITHAITHS. deco
XUMHUYECKUE PEaAKIun E—
B pacTBOpax»
Oo61mas
XapaKTEePUCTHKA Bubmiorexa [[OK
18 rajoreHoB. https://m.edsoo.ru/00ad
XuMudeckue dfe?
CBOMCTBA Ha MpUMEpPE B
xJiopa
XJ1I0pOBOJOPOIL.
CousiHast KUCJIOTA, bubnuoreka [JOK
19 XHUMUYECKHE https://m.edsoo.ru/00ad
CBOICTBa, MOJIy4YEHHE, el04
MIPUMEHCHHE
[IpakTnueckas pabora
No 2 o Teme bubmuoreka [JOK
20 «[Tonyuenue consiHOM https://m.edsoo.ru/00ad

KHUCJIOTBI, U3yYEHHUE €€
CBOMCTB»

€348



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

Brruncnenuns mo
YPaBHEHUSAM
XUMHUUYECKUX PEAKIIUH,

bubmuoreka [JOK

21 https://m.edsoo.ru/00ad
€CJIA OJIVH U3
€488
pEeareHToB JIaH B
M30BITKE
)?a6121112<11;“{e HCTUKA bubmorexa [TOK
22 paKrep https://m.edsoo.ru/00ad
anemeHToB VIA-
eb4a
TPYIIITBI
AnnoTponHbie NabopaTtopHas
MOTU(UKAITUN CEPBHI. pabota Ne 17
Haxoxnenune ceprl u bubnuoreka [IOK
23 eé COeIMHEHUH B https://m.edsoo.ru/00ad
MIpHUpPO/IE. e64da
XUMUYECKUE
CBONCTBA CEPBI
S:p(:);a:;x:pon, bu6mmoreka [IOK
24 P ’ https://m.edsoo.ru/00ad
dbuznveckue u
. €802
XMUMHYECKHE CBOMCTBA
Oxkcuppl cepbl. CepHas
KHCJIOTa, (PU3UIECKUE bubnmuorexa [JOK
25 U XUMHYECKUE https://m.edsoo.ru/00ad
CBOICTBA, ea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu,
NeXKalue B OCHOBE
MIPOMBIIIITIEHHOTO
croco6a MmoyyueHust bubnuoreka [IOK
26 CEpPHOM KHCIIOTHI. https://m.edsoo.ru/00ad

XHUMHUYECKOE
3arpsi3HEHUE
OKpYKaroIEen Cpeibl
COEJIMHEHUSIMU CEPBI

ec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Briuucnenune
MacCOBOU JI0JIH

bubmuoreka [JOK

27 https://m.edsoo.ru/00ad
BBIXOJIa MPOJTyKTa ec8a
peakiuu =
OO6mas
XapaKTepPUCTHKA
aneMeHToB VA-
bubmmoreka [{OK
28 TpYmIBL. A3OT, https://m.edsoo.ru/00ad
pacrpocTpaHeHHE B ceab
npupoje, puznueckue T
1 XUMUYECCKUE
CBOMCTBA
Ammuak, ero
¢buznueckue u bubnuoreka [JOK
29 XHUMHYECKHE https://m.edsoo.ru/00ad
CBOWCTBA, MMOJTyYCHHE f004
Y IPUMECHEHHUE
[IpakTrueckas padota
Ne 3 mo Teme bu6mmoreka [IOK
30 «[Tonyuenue https://m.edsoo.ru/00ad
aMMHaKa, U3y4cHHe f180
€ro CBOICTBY
A3oTHas KucIoTa, eé bu6mmoreka [JOK
31 busnyeckue u https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA 306
Hcnonp3oBanue
HUTPATOB U COJICH
aMMOHHS B Ka4ECTBE
MUHEpaTbHBIX bubnunoreka [JOK
32 yI0OpeHHUI. https://m.edsoo.ru/00ad
XHUMHUYECKOE 518
3arpsi3HEeHue

OKpYXarollen cpebl
COCIMHEHUSIMHU a30Ta



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

dochop. Oxcnn

docdopa (V) u
docdopHas kuciora,

bu6mmoreka [{OK

33 https://m.edsoo.ru/00ad
¢busnyeckue u f63a
XUMUYCCKUE
CBOMCTBA, MTOJIY4CHUE
Hcnonb3zoBanue
(docdaToB B KauecTBe
MUHEpaJIbHbIX bubnuorexa [JOK
34 yIoOpeHuii. https://m.edsoo.ru/00ad
3arpsi3HeHue fc20
MPUPOIHOMN Cpeabl
dbocdharamu
Yraepon,
pacrnpocTpaHeHUE B bubmuorexa [JOK
35 npupoje, hpuzndeckue https://m.edsoo.ru/00ad
A XUMUAYECKHAE fd9c
CBOICTBA
Okcuppl yriaeponaa, ux
dbuznveckue u
XUMIHCCKHE bu6mmoreka [IOK
36 cBonCTEa. https://m.edsoo.ru/00ad
DKOJIOTUYECKHUE f
febe
po0OJIeMBbl, CB3aHHBIC
C OKCHJIOM yTJIepo/ia
(1v)
YroJIbHAs KUCIIOTA U bubmotexa [IOK
37 , https://m.edsoo.ru/00ae
e€ coun
006¢
[IpakTrueckas padota
No 4 o Teme
"Ilonyuenne bubnuoreka [IOK
38 YTJIEKUCIIOTO Ta3a. https://m.edsoo.ru/00ae
KauecTtBenHas 027e

peaxius Ha KapOoHaT-
nou"



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

[TepBoHauanbpHbIE
MOHATHS 00

bu6mmoreka [{OK
39 OpraniTHeciix https://m.edsoo.ru/00ae
BEIIIECTBAX KaK O
054e
COCTMHCHHAX
yriepoja
Kpemuuii 1 ero bubmmoreka [{OK
40 COCIHHCHS https://m.edsoo.ru/00ae
080a
[IpakTnueckas pabora
Ne 5. Pemienue
AKCIIEPUMEHTAIBHBIX bubnuoreka [JOK
41 3a7a4 110 TeMe https://m.edso0.ru/00ae
«Baxuneine 0bf2
HEMETaJUThl M X
COCTUHCHUSDY
KonTtponsHas pabota
Ne3 1o Teme bu6mmoreka [IOK
42 «Baxmneiimme https://m.edsoo.ru/00ae
HEMETAIUIBI U UX 0el8
COCTUHCHUS»
O061mas
XapaKTEPUCTHKA
XUMHYECKUX
JICMEHTOB — bu6mmoreka [JOK
43 METAILTOB. https://m.edsoo.ru/00ae
Merainueckas CBSI3b 1036
U METaJUTMYEeCKast —
KpUCTAJUTMYECKas
pemérka. Ouznveckue
CBOICTBa METAJJIOB
XHMHYECKHUE
CBOMCTBA METAJJIOB. bu6mmoreka [JOK
44 DNEeKTPOXUMHYECKHH https://m.edsoo.ru/00ae

PSAL HAIPSKECHU N
METAJUIOB

1156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Oo01ue crocoObl
HOJIy‘-IeHI/ISI MCTaAJ1JIOB.
CHHaBBI. BBI‘II/ICJICHI/HI

10 VDABHEHISIM bubmuoreka [JOK
45 yp . https://m.edsoo.ru/00ae
XUMHYCCKUX PEAKIIUH,
1156
€CJIU OJIUH U3
pEareHTOB COJIEPIKUT
MIPUMECH
ITousTue o Koppo3uu bubmmorexa [TOK
46 T pp https://m.edsoo.ru/00ae
1 1278
bubmmoreka [IOK
47 [lenounbIe METAIIIBI https://m.edsoo.ru/00ae
14b2
OKcunnl 1 bu6moreka [IOK
48 THIPOKCH/IBI HATPUS U https://m.edsoo.ru/00ae
KaJus 14b2
Illenoyno3zeMenbHBIC bu6mmoreka [IOK
49 METaJUTbI — KaJIbIUN 1 https://m.edsoo.ru/00ae
MarHui 15e8
Baskieiie bu6mmoreka [IOK
50 https://m.edsoo.ru/00ae
COCTUHCHUS KaJbIIUs
15e8
O06o06mIeHNEe 1
51 CUCTEMATH3ALNA
3HAHUHI
XKécTrocTh BOIBI U NabopatopHasn bubnuoreka [IOK
52 CIIOCOOBI €€ pa6ota Ne 14 https://m.edsoo0.ru/00ae
yCTpaHEeHHs 1886
[IpakTuueckas pabora NabopaTtopHas
Ne 6 o Teme pabota Ne 40 bu6mmoreka [JOK
53 "XEcTKoCTh BOIBI U https://m.edso0.ru/00ae

METO/bI €€
ycTpaHeHus"

1ae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

bu6mmoreka [IOK

54 AIOMUHHAI https://m.edsoo.ru/00ae
1c64
AmdorepHbIe bubnuorexa [JOK
55 CBOMCTBA OKCHJIA U https://m.edsoo.ru/00ae
THIPOKCHU/IA 1c64
NabopaTopHasn bubnuorexa [JOK
56 Keneso pabota Ne 41 https://m.edso0.ru/00ae
1d86
OKcubl, THAPOKCHUIBI bubnuoteka [JOK
57 u comum xenesa (1) u https://m.edsoo.ru/00ae
xenesa (111) 35e6
O06o0menne u
58 CHUCTEMaTH3AIHS
3HAHUI
[IpakTnueckas pabora
Ne 7. Pemienue
AKCIIEPUMEHTATBHBIX bubmuorexa [JOK
59 3a/1a4 110 TEME https://m.edsoo.ru/00ae
«Baxueimue 3de8
METAJIIbI U BX
COEIMHEHUS
Brrunciaenus mo
ypaBHEHUSIM
XUMHUYECKUX PEAKIUH,
€CJIM OJUH U3
peareHToB JaH B bu6mmoreka [JOK
60 M30bITKE WIIN https://m.edsoo.ru/00ae
COJICPXKHUT IIPUMECH. 1750
Breraucnenus
MacCOBOMU JIOJIU
BBIXOJIa MPOJIyKTa
peakiuu
O06o06mIeHNE 1
61 CUCTEMATHU3AIHA

3HAHUHI



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KontponsHas pabora
Ned o Teme

62 «Baxuetimme 1
MCETaAJJIbI U UX
COETMHEHU S
ﬁz:;efalfbi bubmuoreka [JOK

63 P . 1 https://m.edsoo0.ru/00ae
ITIOBCCIHCBHOU XHU3HU 3f50
JeJI0BeKa
XUMHUYECKOoe bubmmoreka [{OK

64 3arpsi3HEHUE 1 https://m.edsoo.ru/00ae
OKpYXKarolen cpeipl 4270
Poub XuMuu B NabopatopHas Bu6moreka ITOK

65 pereHuy 1 pabota Ne 35 https://m.eds00.ru/00ae
3KOJIOTUYECKUX 4270
npo0ieM
Pe3epBHbIi ypok. bubmmorexa [JOK

66 OGobwene u 1 https://m.edsoo0.ru/00ae
cUCTeMaTHu3aIus 0dOa
3HaHUU E—
Pe3epBHbIi ypok. bubmmorexa [JOK

67 O6obmenne u 1 https://m.edsoo.ru/00ad
cUcTeMaTu3anus b33c
3HAHUN S
g?sgBIZI;{III:IIeyII/)IOK. bu6mmoreka [JOK

68 m 1 https://m.edsoo.ru/00ad
cucTeMaTu3anus 9ch2
3HAHUN E—

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA
["abpuensy, O. C.

Metoaudeckoe nocooue k yueonuky O. C. ['abpuensna « Xumusi». 8 kiace / O.

C. TI'abpuenssn. — M. : lIpoda, 2018. — 109, [3] c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://resh.edu.ru/subje






