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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Y4€TOM KOHIEMIMUM TMpenojaBaHus ydeOHOro mpeamera «XuMus» B
oOpazoBaTelnbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMHU y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTenbHOe IPEAMETHOE COJIEpKaHue,
NpeayCMaTpUBAET pACOpPEICIEHHEe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIesieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUU CIYKUT OCHOBOM Mjis (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  sBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEeIEHHOM JTare eé
pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi porpaMMbl MO0 XUMUU c(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOro noaxona kK €€ uszydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BAaHbl 1O MPUHIHUITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHWK HAa OCHOBE TEOPETHUYECKUX IMPEACTABICHUIN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (YHKIUHU OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOTO OTHOLIECHHS K HAYYHOMY 3HAHHMIO U METO/1aM
MO3HAHUS B Hayke. M3yueHune XMMHUU MPOUCXOAMUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxatouuit mup», «buomorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENIbHOCTHU YEJI0OBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphIL. 3a/1aua
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUA —
BOKHEUIINX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUN, TOCTYITHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUH K



HAyYHBIM METOJIaM TIO3HAHUS TP M3YyUYECHUU BEIIECTB U XUMHUYECKHUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATEIBbHON U Yy4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUI
0e30macHOro o0paInieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

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

— (opMuUpOBaHHE WHTEIUICKTYAIBHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
oOydJaroImmXcss K CaMOCTOSTEIBHOW TO3HABATEIBHOW JACATEILHOCTH, HAyYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJFOUEBBIX KOMIICTCHIUI), MMEIONUX YHHUBEPCAIbLHOC 3HAYCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIIMOHAJTLHOW U ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATD UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOIM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOW JESATEIBHOCTH B IEIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUs M HANPaBICHHOCTH NalbHEHIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero obpa3zoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 mMeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0sI paszjeneHus cMecen.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAsA aTOMHasi Mmacca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUEe U XUMUYECKUE SBJICHUS. XUMUYECKasl peakuus U €€ MPU3HaAKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Kmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, MpaBwiaMu paboThl B 1aOOpaTopuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OMUCAHUE
¢uznueckux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (FOPEHHUE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakluuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4YeHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBeACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JIe€MEHT U MpPOCTOe
BemiecTBo. HaxoxkaeHue kucimopojia B Mpupojie, (PU3MUECKUEe U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopuu U MOpoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermnoBoil 3p(HEKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n poctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOOKI MoTydeHUs. KUCIOThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jis BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBAa BOAbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeauuenuil. Oxcuabl. Knaccuduxanus
OKCUJOB: coyieoOpa3ytoniue (OCHOBHBbIC, KHUCJOTHbIE, aMdoTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukamuss oOCHOBaHWM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHuM. DPU3MYECKHE U XHWMHUYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

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

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HMKHOBEHHUS U
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BoJIopoza (TropeHue), B3anMoieiicTeue Bogopoaa ¢ okcuaoM menu (1) (Bo3moxHO
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, NMPUTOTOBICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJIbI C MeTaUlaMH (HATpUeM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3Ii0B HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pacTBOpOM cepHOM KHCIOTBHI, KHCIOT ¢ METalIaMH, PEaKI[Hi
HEUTpaIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJllIa JPYTUM W3 PacTBOPA COJU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3374 [0 TEME
«BakHenIne Kiaccsl HEOPraHMYECKUX COCJUHEHUIN.

HHepuoagnuecknit 3axkon u Ilepuoamyeckas cucreMa XUMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[lonHstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEJIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jiiuHHonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB J[. WM. MenpaeneeBa. Ilepuonbl W TpyIIIbL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckout cucremsl . M. MeHnneneera. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPULATENBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHAas CBs3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMM KHUCJIOT M WIEIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTecTBEHHO--HAYYHBIE MOHATHS: HAYYHBIH (pakT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KilacCU(UKaIMs, TMEePUOJUIHOCTh, HAOIOCHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHNUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, O0BEM,
arperaTHoe COCTOSHHE BEIECTBa, Tra3, (HU3WYECKHe BEJIMYHMHBI, CIUHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbI€, TOTTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemiecTBo U XUMHYECKasi peaKus

[lepuoanueckuii 3axoH. [leproaudeckasi cicTeMa XUMHUECKUX 3JIeMeHTOB /I
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOIA0B, KaUs, KAJIbIUSI U UX COCTHHCHHM
B COOTBETCTBHH C TIOJIO)KGHHEM »dJeMeHTOB B llepumomudeckoil cucreme
CTPOCHHEM HX aTOMOB.

CrpoeHue BelIecTBA: BHUJBI XUMHYECKOW CBS3U. THIBI KPUCTAITHYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHUE
CBOICTBA BEIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJAaccaM HEOPraHMYEeCKUX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekry, 1o
U3MEHECHHIO CTETICHEW OKMCICHUS XUMHMUYECKHX DJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKINH, TEPMOXUMHUYECKHUE
ypaBHEHUSI.

[Tonsitue o ckopocTH xumMudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiuax. [IoHITHe 0 TOMOTE€HHBIX M TE€TePOTEeHHBIX
peakuusx. llonstue o karanuse. [lonstue o xumnueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJIOKEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  DJICKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON ~ pEaKIIMH. CocraBieHne  ypaBHECHHI
OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMHA ¢  HMCIOJB30BaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTUYECKON UCCOUUALMN. DIEKTPOIMUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. CTeneHs auccounanuu. CHUIbHbBIE U CIa0bIe 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x1opuaa HaTpus), UCCIeOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALIUM KUCTIOT, IIeJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKaHUs peakluuii HOHHOro obOmeHa (oOpa3oBaHuEe oOcajka,
BbIJIEJIEHUE Ta3a, 00pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, peaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4EeCTBEHHBIX PEaKIMi HA UOHBI, PELIECHUE dKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEILECTB — raJJOr€HOB. XMMUYECKHUE CBOICTBA HAa IpUMEpPE XJ1opa (B3auMOJEHCTBUE
C MeTaJUlaMH, HeMeTajUulaMu, Iuesioyamu). Xiiopoojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTBue xjaopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJIopuabl U UX HaX0KICHUE B
IPUPOJE.

O6mias xapakrtepuctuka smnemMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINIHbIE MOAU(DUKAIIMM KHUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOIOPOA, CTpOoeHHE, (PU3UUECKUE U
XUMH4YECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHCIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs] CEpHOM KUcCHOThl. [IpumeHenune cepHoi
kucaoTel. COJM CEepHOM KHCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl m €€ coenMHEHUNW B TpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 NPEIOTBPALLIEHHU.



OO6mas xapakrepucThka 31eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
(¢uznueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MoJlydeHue u npumeHenue. Coaum aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT W crueruduueckue).
Hcnonp3oBaHne HUTPATOB U COJICEH aMMOHHUSI B KaU€CTBE MUHEPAIHHBIX YJIOOpEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COEIUHEHUIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
moaudukanuu gocdopa, pusndyeckue u xumuueckue corcta. Oxcun gocdopa
(V) u dochopnas xuciora, Gpu3MUECKHUE U XMUMUYECKHE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBIE CTENIEHN OKUCIICHUS. YTIIEpOI, aJUIOTPOITHbIE MOIU(DHUKAIINH,
pacnpocTpaHeHue B Ipupoje, PU3nyecKkue U XUMUYECKUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uxX (QuU3nyeckue Hu
XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbI, I[IOJIyYE€HHE U
HNpUMEHEeHHE. DKOJIOTHYecKre MpoOJIeMbl, CBs3aHHbIe ¢ okcuaoM yrieponaa (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KacinoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJILCKOM XO3sICTBE.

[lepBoHauanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HE(PTH),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH .

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoennHeHust KpeMHust B mpupoje. Oo1re npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemuueBoi kuciote. CUIIUKATHI, UX UCIIOJIb30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHelme cTpouTelibHble MaTepUalibl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, Xene300eToH. IIpobiiembl 0€30macHOrO  MCIIOJIB30BAHMS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaroue (U3NYECKUE U XUMHUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO MCIOJb30BAaHUE BUJIEOMATEPHUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 00yTiIMBaHUsl caxapa Moj JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa u ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocdopHbIX yn0OpeHHi, osydeHue, coOOMpaHue, pacro3HaBaHUE U U3yUYCHHE
CBOMCTB aMMHaka, MPOBEJACHHUE KAYECTBEHHBIX pEaKIMi Ha HOH aMMOHUSA U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCIIOTHI C MeEIbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpUAIOB), HW3yUYCHHE MOJCJICH KPUCTAIUIMYECKUX PEeIIETOK anamasa,
rpaduta, (ymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMH pacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOMCTBOM MPOTHUBOTa3a, IOJyYCHHE,
cobupaHue, pacrio3HaBaHUE W M3YyYCHHE CBOMCTB YIJIEKHCIIOrO rasa, MPOBEJCHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
OPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelieHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellume HeMeTalulbl U UX
COETMHEHUSD.

MeTausbl M UX COeIMHEHHUS

OO61mast XxapakTepUCTUKAa XUMUUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUHU
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainyeckasi CBA3b U
METaJUIM4ecKass  KpUCTANIMYECKass  pemérka.  DIEKTPOXUMHUYECKUH  psll
HaIpsDKEHUH MeTauioB. PU3nyecKkre U XMMHUYECKHe CBOKCcTBa MeTamioB. Oo1me
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OPOH3a)
U UX OIPUMEHEHHE B OBITY U MIPOMBIIILIEHHOCTH.

[llesounble MeTauibl: MoJokeHUE B [lepruoamyecko cucreMe XMMUYECKHUX
snemeHntoB JI. M. MeHnaeneeBa, CTpOCHHME HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
du3nueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl U
TUAPOKCUABI HaTpusis M Kanug. l[IpuMeHeHue MIeTOYHbIX METaUIOB MU HX
COEMHEHU.

[[leoYHO3EMENBHBIE METAJUIBI MAarHMi W KaJbLUW: TIOJIOXKEHUE B
[Tepunognueckoil cucreme xumuueckux demMenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kasblsl. Baxuelve coefuHeHns KanbIus (OKCUI, TUIPOKCU/I, coJn). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMS. AMDOTEpHBIE CBOMCTBA OKCHAA M THIPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUIbl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJblIUsl M HATPUS C BOJAOW (BO3MOXXHO UCIIOJIb30BaHUE BHUJICOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIINi Ha HOHBI: MArHUS, KaJbIIHs, AJTFOMUHES, ITUHKa, *xkese3a (11)
u xene3a (Il1), menu (Il), HaGaromeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANbHBIX 3aJa4 1o Teme «BaxHelmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarllell cpeabl (MpeaenbHas OMycTHUMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHEe 00pa3I0oB MaTepHalioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO1muMe ecTeCTBEHHO-HAyYHbIE MOHSATHUS: HAy4YHbIM (PakT, rumoresa, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(PUKALHUI, TEPUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHUE, MOJEb, SBJIECHUE, MAPHUKOBBIMI
3 PeKT, TEXHOJIOT U, MAaTEPUAIIBI.

®dusznka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IPOBOAHUKH,
MOJIYIPOBOJHUKH, JHUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
pemérka, CriaBbl, (PU3MYECKHE BEIWYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHUHEpAJIbHBIC
y1I0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPabl, TOPHbIE MOPOJIbI, MOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATHBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE Y4YeOHOM H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMM W HOPMAaMHU TIOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOTO3HaHMs, CAaMOPA3BUTHUS U COLIMAIIM3AIUU O0yUaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJuI0, TMOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTECYECTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATEbCKOM, TBOPYECKOM W JAPYrUX  BHIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MIPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OIEHUBATh
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPHUILEH C TMO3UMIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUMI MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABIECHUSI O BEIIECTBE M XMMHUUYECKOM PEaKLUH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO pPAa3BUTUs HAYKH W COCTABIISIOIINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B IMTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOW paboOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATypOl, MOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMHU HH()OPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIOTPEOJICHHS aTKOTOJIsI, HAPKOTHKOB, KYpEHUSI),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBaOXCHHE K TPYJIy U Pe3yJIbTaTaM TPYAOBOU JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ YUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiile, OCHOBE €€ CYIIEeCTBOBAHMS, MOHUMAaHHE IIEHHOCTH 3J0POBOrO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 3/I0POBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HUX pelIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIE TIOHATHS (3aKOH, TEOPHUS, TPUHITHTI,
rurnore3a, (axkrt, cucTemMa, MPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOU KapTUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC JCHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE 1€ CTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHUS OTJETBHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI D3JIEMEHTa), XUMHYecKass ¢(opmylia U ypaBHEHUE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI 1JIs1 (DOPMUPOBAHUS TUIIOTE3HI TIO IPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3jIMYHbIE METOJAbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX HJisi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO OpMY MpeACTaBlIeHUs UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIEI0BATENbCKON JESITENIbHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1a60paTOpHOM pabOTHI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, YIE€OHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUU MPU BBINOJHEHUM 3aJaHUNA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



neucTBuil, crnenudpuyeckue s OpeIMEeTHOM o0macTh  «XuMHs», BUJIBI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHECHUS, PpEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKAs CBSI3b, MOJAPHAS U HEMOJSPHAs KOBAJEHTHAsl CBA3b, HOHHAA
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [JOJs BEIIECTBA
(IpoI1IeHTHAsI KOHIICHTPAIIKS ) B PaCTBOPE;

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOKEeHUs B llepmonmueckoi cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIIECTB, NOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)y, Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHUeckux diemenrtoB [l U.
MengeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTAB U 3aps siApa, OOLIEe YUCIO 3JIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAs OMUCAHNUE TPUMEPAMU MOJIEKYIJISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOrOo »jieMeHTa Mo (opMmysie COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE NPUYMHHO--CIEACTBEHHBIX CBS3€H — ISl MU3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUH, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOU OCYA0U 1 JTaOOpaTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolopoJla W KHCIIOPOJA), MPUTOTOBICHHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOW J0JIEM pPacTBOPEHHOTO BEIIECTBA, IUIAHHUPOBATH U IMPOBOJHTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrHe).

K xonIiy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBON 3(dekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
METAJTUYECKasl ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOW peaKIuu, MpeAesibHO JOMYyCTUMAasi KOHIICHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
IPUMEHSATH 3TH MOHSITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHU;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

OTPENICNIATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmyiie, xapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHME: ONHUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHas mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmiee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenuUUecKue XUMUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJIUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YypaBHEHHUS peakiuil, MOATBEPKAAIUX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PEaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO JJIeMEeHTa Mo (opMylie COSIUHECHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIB30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHHUIO J1a00OpAaTOPHBIX
XUMHUYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

NPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISABICHUE TPUYUHHO-
CJIEICTBEHHBIX CBA3€H — JJI M3YYECHHs] CBOWCTB BEIIECTB M XHUMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
No 11/ HaumeHoBaHue pa3ie/ioB U TeM KoaunvecTso yacos JuexkTpoHHble (¢ poBbIe) 00pa3oBaTeIbHbIE
° n/n
NPOrpaMMblI Bcero pecypcbl
Paznen 1. IlepBoHayaibHble XMMHYECKHE MOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U MTPAKTUYECKON 5) bubnuoreka L{OK https://m.edsoo.ru/7f41837¢c
NeITETBHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMuyeckue peakiuuu 15 bubmuoreka L{OK https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosnyx. Kucnopon. [Tonsarue 06

2.1 6 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
OKCHIaxX
B I

2.2 OROPOALLIOHATHE O KhEoTax 1 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COJISAX
Bona. P T ¢ 00

2.3 OAa. TACTBOPRL. HIOWIIIE 0 5 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
OCHOBaHUSX
O

2.4 CHOBHDIC fﬂ ACCHI HEOprampHcCi: 11 bubnuoteka I{OK https://m.edsoo.ru/7f41837¢
COCTMHEHUI

Utoro no pazneny 30

Pasnen 3. Ilepuoauyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMeHToB JI. . Mennesneesa. CTpoeHne aToMOB.

Xumn4ieckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE peaKkuuu

3.1

[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

7

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢



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

XUMUYeCcKux snemeHToB [I. U.
Memnpene-eBa. CTpoeHue aroma

Xumnueckast CBA3b. OKHUCIUTEIBHO-

3.2 BOCCTAHOBHTEIbHEIE PEAKIIH 8 bu6morexa IIOK https://m.edsoo.ru/7f41837¢
Wroro no pazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

KoaunuyecTBo 4acoB

Bcero

JuexkTpoHHbie (¢ poBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

Paznes 1. BemecTBo U XuMH4YecKne peakuuu

[ToBTOpeHue u yrinyoieHue 3HaHUH

11 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/eyioB Kypca 8 kjacca
O
12 CHOBHBIE 3aKOHOMEPHOCTH XUMHACCIHX 4 Bu6miorexa [JOK https://m.edsoo.ru/7f41a636
peaxiuit
3 :
1.3 JICKTPOTHTHHICCKA MCCONHALHA 8 bu6moreka [IOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro mo pazgeny 17
Pa3nen 2. HemeTaJJILI M X COeAMHEHHUS
OO01as XxapakTeprucTuKa ec
2.1 HHas XapakTePHCTHIE XHMITICCKHX 4 bu6moreka LIOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpymmel. ["amorenst
OOm1ast XxapaKTepUCTUKAa XUMUYESCKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
COCITMHCHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
WX COCTMHCHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
KpEMHUH U UX COeTUHEHHS
Hroro no paszneny 25

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S



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

3.1 OO011ue cBOiCcTBa METAJIOB 4 bu6munoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxueiimme MeTauibl M UX COSIUHEHUS 16 bubnnoreka LHOK https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpysaomias cpeaa
4.1 E:;;izzla 1 MGTEPHAIIBL B KH3HH 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 bu6moreka [IOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINIAHUPOBAHHUE
8 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

[Ipenmer xumuu. Pose XuMuu B )KU3HU YelioBeKka. Tena u BenecTna

IlonsaTue o METOJaX IMO3HAaHUA B XUMHUHU

[IpaxTnueckas padorta Ne 1 «IIpaBuiia paGoTsl B 1aOOpaTOPHH U MIPUEMBI OOPALIIEHUS C

3 1a00paTOPHBIM 000PYIOBAHUEM) 1
4 YucTteie BemecTBa 1 cMecu. CriocoObl pa3esieHust cMecei 1
5 [Tpaktuueckas padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe OUYUCTKH TTOBAPEHHOW COJIH)» 1
6 ATOMBI 1 MOJICKYJTBI 1
7 XHUMHUYECKUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKHUX AJIEMEHTOB 1
8 [IpocThie U CIOKHBIE BENIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1
10 3aK0H MOCTOSIHCTBA COCTaBa BEIIeCTB. XumMudeckas Gpopmyina. BaJleHTHOCTh aTOMOB 1
XHMHYECKUX DJIEMEHTOB
11 OtHocuTenpHas aToMHas Macca. OTHOCHTENIbHASI MOJISKYJISIpHAsE Macca 1
12 MaccoBas 10JIs XHMHYECKOT'0 2JIEMEHTA B COEIUHEHNH 1
13 KonnuecTBo Bemiecta. Mouib. MosisipHas Macca 1
14 dusndecKkrue 1 XMMUYSCKHE SIBJICHUSA. XUMUYECKast PEaKIIHs 1
15 [Ipu3Haku ¥ yCIOBHS MPOTEKAHUSI XUMUYECKUX PEaKIIMii 1
16 3aKOH COXpPaHEHUS MACChI BEIIECTB. XUMHUECKUE YPaBHEHUS 1
17 Brruncnenus KoJimyecTBa, MacChl BEIECTBA IO YPABHEHUSAM XUMHUUYECKUX PEAKIU 1
18 Knaccudukarus XuMHUYECKUX peakiuii (COeTUHEHHsI, Pa3TI0KEHUS, 3aMeIleHHUs, 0OOMEHa) 1
19 M. B. JlomoHOCOB — yu€HBbIH-HIIUKIONEeTUCT. O00O0IIeHNE U CUCTeMATU3aIS 3HAHUN 1




20

KonTtponsHas padora Nel mo teme «BeriecTBa 1 XUMUYECKHE PEAKITAN

21 Bo3ayx — cmech razoB. Cocra Bo3ayxa. Kuciaopoa — aneMeHT u rpoctoe Bemectso. O30H

29 dusnyuecKkue 1 XMMUYECKHEe CBOMCTBA KHCIOpoaa (peakiuu oKucieHus, ropeaune). [lonstue 06 1
OKCHJIaX

23 Crioco0sI MMoTydeHusT KUCIIOpo/1a B 1ab0paTopru U MPOMBITIUIEHHOCTH. [IpuMeHeHre Kucaopoia 1

24 TennoBoit 3¢ (hekT xuMHUECKON peakluy, MOHITHE O TEPMOXUMHUYECKOM YpaBHEHUH, 3K30- U 1
SHIOTEPMHYSCKUX PEAKITUIX

25 TommBo (HedTh, yroias U MeTaH). 3arps3HeHue BO3/yXa, CIIOCOObI €ro Mpe0TBpaIeHUS 1

26 [Tpaktuueckas padota Ne 3 mo teme «Ilomydenne u coOupanue KUCI0Opoaa, H3y4deHHue ero 1
CBOWCTB»

27 Boaopon — snemMeHT u npoctoe BemecTBo. Haxoxaenue B mpupoie 1

28 dusnveckue 1 XMMUUECKHE CBOMCTBA BoJopoaa. [I[puMenenne Boopoaa 1

29 [ToHsiTHE O KHUCHOTAX U COJAX 1

30 Crioco6pI oTy4eHus BOAOPO/1a B TA00OpaTOpUn 1

31 [Tpaktrueckas padota Ne 4 mo teme «Ilomydenre u coOnpanue BOJA0OPOIa, U3YICHHE €T0O 1
CBOWCTB»

32 Monspabiii 00b€M ra3oB. 3akoH ABOTaaApO 1

33 Boruncnenus 00bEmMa, KOJIMUECTBa BEIIECTBA ra3a M0 €ro U3BECTHOMY KOJIMYECTBY BEIECTBA 1
Wi 00bEMY

34 Boruncnenus 005EMOB ra3oB 10 ypaBHEHHUIO PEaKIIMH Ha OCHOBE 3aKOHA O0BEMHBIX OTHOILIIECHUI 1
ra3oB

35 Ou3NYEeCKUEe U XUMHUYECKHUE CBONCTBA BOIBI

36 CocraB ocHoBanuii. [lonsATHE 00 MHIMKATOpaX

37 Bona xak pactBoputens. HacblleHHbIE U HEHACBIIIIEHHBIE pacTBOPHL. MaccoBasi 10J1sI BelIeCTBa 1
B pacTBOpe

38 [IpakTudeckas padota Ne 5 mo Teme «IIpuroroBiaeHne pacTBOPOB ¢ ompeAenEHHON MacCOBOU 1

JI0JIE pacCTBOPEHHOTO BEIIECTBAY




39 KonTtponsHas padora Ne2 o teme «Kucnopon. Bogopon. Bomga» 1

40 Oxcuppl: cocTaB, Kaccu(pUKaIKs, HOMCHKIIATypa 1

41 [Tonyuenue m XUMUYIECKUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX 1 aM(DOTEPHBIX OKCHIOB 1

42 OcHoBaHus: cocTaB, KiIaccu(puUKaIKs, HOMEHKIATypa 1

43 [Tosydenune u XMMH4YECKUE CBOMCTBA OCHOBAHUI 1

44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa 1

45 [Tosydenne u XMMHUYECKUE CBOMCTBA KUCIOT 1

46 Conu (cpennue): HOMEHKIATypa, COCOObI MOTyYeHU s, XUMUYECKHE CBOMCTBA 1

47 [Tpaktrueckas padota Ne 6. Permenue sxcrepuMeHTaIbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KIIaCChI 1
HEOPraHUYECKUX COCTMHECHUIN

48 ['eHeTnveckas CBsSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COSAMHEHUHN

49 O060011eHre 1 cucTeMaTu3alus 3HaHu’

50 KontponbHas padota Ne3 o reme "OCHOBHBIE KJIacChl HEOPTaHUYECKUX COCTUHEHUN"

51 [lepBpie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX AIEMEHTOB. [IoHsATHE O TPYIIax CXOIHBIX 1
3JIEMEHTOB

52 [Tepuoanueckuii 3akoH u Ilepuoandeckas cuctrema xumudeckux iementoB . 1. Menneneera

53 [Tepuoapl, Tpymmbl, TOATPYIIIHI

54 Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30TorbI

55 CrtpoeHue 3JIeKTPOHHBIX 00051049k aToMOB 31eMeHTOB [leproauueckoit cuctemst /1. U. 1
Menneneesa

56 XapakTepucTUKa XUMUYECKOTO AJIEMEHTA 10 ero nojoxeHuto B [lepuoanyeckoii cucreme /1. U. 1
MenneneeBa

57 3unauenue [lepuoauyeckoro 3akoHa /sl pa3BUTUs Hayku U nipaktuku. J. . MenneneeB — 1
Y4EHBIM, IEJAror U rpaXKJaHuH

58 DIEeKTPOOTPULIATEILHOCTh AaTOMOB XUMUYECKUX 3JIEMEHTOB

59 HNonHas xumuyeckas CBs3b




60 KoBasneHnTHas moJyisipHasi XkMUYECKasi CBSI3b 1
61 KoBanenTHas HenoJsipHas XMMUYECKas CBSI3b 1
62 CreneHb OKUCIICHUS 1
63 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINN 1
64 OxucauTeny ¥ BOCCTAHOBUTEIU 1
65 Kontponsnas padota Ned4 o teme «CtpoeHne atoma. XuUMUYECKask CBSI3bY 1
66 PesepBHeIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHUIA 1
67 PesepBubiit ypok. O60011IeHUE U cCCTeMaTH3alus] 3SHAHU N 1
68 PesepBHEIi ypok. O00OIICHNE W CHCTEMATH3AIHS 3HAHUIA 1

OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68




9 KUIIACC

KoaunuyecTBo yacoB

Nen/m | Tema ypoka
Bcero

1 [Iepnoanueckuit 3akoH. [lepnoanueckas cucrema xumMuaeckux ainemeHToB 1. M. Menneneena 1

2 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XUMHUECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHOIOB 1

3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1

4 Bupl XuMU4eCcKO# CBSI3M M THITBI KPUCTAJUIMIECKUX PEIIETOK 1

5 Kontponsnas pabora Nel no teme «IloBTopeHue u yriydaeHue 3HaHUN OCHOBHBIX pa3/esioB 1
Kypca 8 Kiacca»

6 Krnaccudukanus XuMHUYECKUX peakuii M0 pa3IudHbIM PU3HAKAM 1

7 [lonsiTue o ckopocTH XMMHUYECKOH peakuuu. [IoHATHE 0 TOMOT€HHBIX U F€TEPOT€HHBIX 1
peaxkumax

3 IlonsiTne o xumu4eckom paBHoBecuH. DAKTOPBI, BAMSIONINE HA CKOPOCTh XUMUYECKOH peakuuu 1
U TI0JI0)KEHUE XUMHUYECKOTO PaBHOBECHSI

9 OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU

10 Teopus snexrponutudeckoil qucconranuu. CHUIIbHbIE U C1a0ble 3JEKTPOJIUTHI

11 HoHHbIe ypaBHEHHUS peaKIuit

12 XUMHUUECKUE CBOMCTBA KUCIOT U OCHOBaHUM B CBETE MPEACTaBICHUMN 00 31EKTPOIUTUYECKON 1
JUCCOLMALIUI

13 XUMHUECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUM 00 3JIEKTPOJIMTUUECKON JUCCOLUALIUU 1

14 [Tonsatue o runponuse conei 1

15 O06o0011eHre U cucTeMaTu3alus 3HaHUN 1

16 IIpaktrnyeckas padora Ne 1. «Pemienne skcriepuMEHTaTbHBIX 3a/1a9» 1

17 KonTtponpHas padota Ne2 1o teme «NeKTpOIUTHYECKAs AUCCONMALUs. XUMUYECKUE PEaKLIuU 1
B PacTBOpax»

18 OO11ast xapakTepUCTHUKA rajloreHOB. XMMHUYECKHE CBOICTBA Ha IpUMeEpe XJIopa 1




19 XnopoBojaopoi. CoJsiHast KHUCIOTa, XKMUYECKUE CBOMCTBA, MOJTyYEeHUE, TPUMEHEHHUE 1

20 [Ipaktuyeckas padora Ne 2 o teme «lloxyueHre CONSTHOM KUCIOTHI, H3ydEeHUE €€ CBOWCTB 1

21 Brrurcnenus o ypaBHEHUSIM XHMHYECKHUX PEaKIIUi, €CJIM OJIMH U3 PEarcHTOB JIaH B H30BITKE 1

22 OOmast xapakTepucTuka 3neMeHToB VIA-rpymnisr 1

23 AmnnoTpornHbie MoupuKanuu cepbl. HaxoskieHue cepsl U € COeIMHCHUI B TIPUPO/IE. 1
XHWMHUYECKUE CBOMCTBA CEPBI

24 CepoBosiopo, cTpoeHue, pru3nueckue 1 XMMUYECKUE CBOMCTBA

25 Oxcunpl cepbl. CepHast KUCIIOTa, (PU3WUECKAE U XUMUISCKUE CBOWCTBA, IPUMEHEHUE

26 XUMHUYECKUE PEAKIIHH, JICKAITUE B OCHOBE MPOMBIIIUIEHHOTO CIIOCO0a MOTyYeHUsT CEPHOM 1
KHACIOTHL. XUMHUYECKOE 3arpsI3HEHHE OKPYXKAIOIIEH Cpebl COSAMHEHUSIMU CEPhI

27 BrrunciieHne MaccoBoil 10711 BbIXOAA MPOIYKTa peaKIuu 1

28 OO6mrast XxapakTepucTHKa 31eMeHTOB VA-rpynibl. A30T, paclipoCTpaHEHHE B PUPOJIE, 1
(uznueckrue U XMMHUYECKUE CBOMCTBA

29 AMMHak, ero pundeckne 1 XUMUIECKHUE CBOMCTBA, MOTYYCHHE U TPUMEHEHNE

30 [TpakTrueckas padota Ne 3 o teme «IlonmydueHne ammuaka, M3y4eHHUE €TO CBOMCTBY

31 A3OTHas KUCI0Ta, €€ (PU3NIECKHUEe U XUMHYECKHE CBOMCTBA

39 Hcnonb3oBaHne HUTPATOB U COJIE aMMOHMSI B KQUE€CTBE MUHEPATIBHBIX YA0OpEHUH. 1
XUMHUYECKOe 3arpsi3HeHNE OKPYKaIoLIeil cpeibl COeTUHEHUSIMU a30Ta

33 ®ochop. Oxeun bocdopa (V) u pochopnas kucnoTa, pu3nuecKre U XMMUIECKHE CBOKCTBA, 1
MOJIy4YeHUE

34 Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIbHBIX YA0OpeHUi. 3arpsi3HeHUe MpUpoTHON 1
cpensl hochatamu

35 Yrnepon, pacpocTpaHeHue B MpUpojie, PU3ndeckre U XMMHUECKHUe CBOCTBa 1

36 Oxcuppl yriaepoaa, ux pusndeckue U XUMHYECKHE CBOMCTBA. JKOJIOTHUECKHE TPOOIIEMBI, 1
CBsI3aHHBIC ¢ OKcuIoM yriepoaa (1V)

37 VYroJibHAs KUCHOTA U €€ COMU 1




[Ipaktuyeckas padora Ne 4 mo teme "Ilomydenue yriaekucioro rasa. KauectBenHast peakuus Ha

38 1
KapOoHaT-uOH"

39 [TepBoHauaNbHBIC IOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHEHUSAX Yriepoaa

40 Kpemuwuii u ero coenunenus

41 [Ipaktuyeckas padora Ne 5. Pemenue skcriepruMeHTaIbHBIX 337124 10 TeMe «BakHeimme 1
HEMETAJITBI ¥ UX COCTUHEHUS)

42 KontponsHas padora Ne3 no teme «BaxHeillne HeMeTaliIbl U UX COETMHEHUS 1

43 OO01mmas XxapakTepuCTHKa XUMHUYECKHX JJIEMEHTOB — METAJUIOB. MeTayuindeckas CBs3b U 1
MeTaJuTndeckasi KpucTtaumdeckas pemeérka. Ou3ndeckne CBONCTBA METAIIIIOB

44 XUMHYECKUE CBOMCTBA METAJUIOB. DIEKTPOXUMUYECKUH P HANIPSIKEHUH METAIIIIOB 1

45 Oo6mue criocoOb! oydeHus MeTauioB. CrutaBbl. BeUucIeHHs 110 YpaBHEHHUSIM XUMUYECKUX 1
peaKIui, eClii OJTMH U3 PEarcHTOB COJICPIKUT TPUMECH

46 [TonsaTHE O KOPPO3UU METAILIOB 1

47 [IlerouHbIC METAILITBI 1

48 OKcHIbl ¥ THAPOKCUIBI HATPUS U KAITUS 1

49 IllerouyHO3eMeEIbHBIC METAIUIBI — KAIbLHN ¥ MarHui 1

50 Baxneiimne coequHEHNS KaJIbLIU 1

51 O06o01eHre U cucTeMaTr3amus 3HaHUH 1

52 XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1

53 [IpakTuueckas paborta Ne 6 mo Teme "XKECTKOCTH BOABI M METO/BI €€ yCTpaHeHHs " 1

54 ATIOMUHHI 1

55 AmboTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA 1

56 Keneso 1

57 Oxcupl, ruapokcusl 1 coin sxenesa (1) u sxenesa (111) 1

58 O06o01eHne 1 cucTeMaTu3anus 3HaHU ! 1




[IpakTudeckas padbora Ne 7. Pemenue skciepuMeHTAIBLHBIX 3324 10 TeMe «BakHenmme

59 METAJUTBI U UX COCTUHCHUS) 1
60 Brraucnienus mo ypaBHEHUSM XUMHUECKUX PEAKIUil, €CIIM OJIMH U3 PEareHTOB J1aH B N30BITKE 1
WIH COJICPKHUT MPUMECH. BBIUMCIIEHUsT MacCOBOH JTOJIM BBIXOA MPOAYKTA PEAKIINU

61 O0600meHne u cucTeMaTru3aus 3HaHUK 1
62 KonTponbnas padora Ne4 no teme «BaxHeilne MeTaibl U UX COETUHEHUS 1
63 BemiecTBa 1 MaTepuabl B MOBCETHEBHOM KU3HU YEIIOBEKA 1
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpebl 1
65 Ponp xumuu B perieHny 5K0JI0THYeCKUX MpoodaemM 1
66 PesepBHEIi ypok. O00OIICHNE W CHCTEMATH3AIHS 3HAHUIA 1
67 Peseprubrit ypok. O6001IeHNE U cCCTeMaTH3alHsI 3SHAaHUH 1
68 PesepBubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68







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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






