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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENnogaBaHus yueOHOro mpeamMeTa « XUMHUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHUS M PA3BUTUS OOYUYAIONIUXCS CPEACTBAMHU y4eOHOro
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MIPEAMETHOE COJIEpKaHMeE,
NpeayCMaTPUBACT PACHPECICHUE €ro Mo KilaccaM U CTPYKTypUPOBAaHHE IO
pasienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoZepKaHuUs, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUST XUMHUM C  Y4ETOM  MEXIPEAMETHBIX M
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOYy4YarolIuXxcsi, OMNpEeNeNIIeT BO3MOXHOCTH TpeaMeTa sl
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00I1Iero oOpa3oBaHHUs, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XWMHUHU CIY)KHUT OCHOBOM s (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (popmMupyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUM W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSIX PEIICHUS TIIOOATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOMKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JEATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpaK€HUEM 0a30BOM HayKH XMMHH Ha ONpPEeeIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYarONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHHU C(HOpMHUpOBaHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIIHIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOH CBSI3H;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K Jpyromy, BBINONHAS (PYHKIUM OOBSICHEHUS U TPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOJIbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAUT C IPHUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy wW3ydeHWn XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHUK OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETHUYECKHUX TOJ0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B



MpPUOOIIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TPH HW3YYCHUU BEIIECTB W
XUMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUHU MpaBuil Oe30macHoro oOpalieHus ¢ BellecTBaMU B
MOBCEIHEBHOM KU3HM.

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

— (OopMHpPOBaHHE MHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHHH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HamnpaBlI€HHOCTh OOyYEeHHMs Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TMO3HABATENbHON JEeATENbHOCTH, HAYYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX TPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHUBEpPCATbHOE 3HAYEHUE IS
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0o MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOM JAEATEIbHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTUYECKH
1EeJIeCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IEIAX
COXPAHEHUS CBOETO 3/I0POBbs U OKPY>KAIOLIEH MPUPOIHOMN CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHUSI.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusl, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MUECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCTBIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKHUE OdIeMeHThl. CHUMBOJIBI XUMUYECKUX
anemMeHTOB. [IpocThie U ClIokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHocuTenpHAs MOJICKYJISIpHas Macca. MaccoBast 10J11 XUMHUYECKOTO JJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTtBa. Mok, ModsipHas macca. B3auMocBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

@u3nuecKue U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklys U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a0OpaTOpuu M
npuémMaMu obOpaleHus ¢ JIabopaTOpHbIM O00OpPYA0BAaHUEM, U3yUEHHUE M ONUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlMd BOJbl) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKAIUBAHUE
MEHOU MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KIUCIOTOW) SIBJICHUH, HaOII0JICHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAHMS XUMUUYECKUX pEAKUMi (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHWE THIPOKCUAA
mean (I1) mpu HarpeBaHuu, B3anMOIeCTBHE keje3a ¢ pactBopoM cosr mean (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIApUBAHUE, NTUCTUWUIAIUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA MOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MaccChl, CO3JaHHWE MOJENIed MOJIEKYI
(1apocTep>KHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT M MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. llpumenenune kucnopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B JabopaTopuud U MPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHUUYECKHE peaKkluu. TOIUIMBO: yroiab M MeETaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u comnm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BO/bl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4yesioBeka. KpyroBopoT BOAbl B MPUPOJIE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCUJOB:  coyieoOpa3yroniye  (OCHOBHBbIE, KHCJIOTHblE, aM@oTepHble) U
HecoseoOpasyromue. Homenknatypa okcumoB. @Du3WyeckMe U XUMUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydenrne ocHOBaHUM.

Kucnortel. Knaccudukanus kucinor. HomeHnknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

['eHeTnueckas CBsA3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCTUHEHUN.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIOBHS BO3HUKHOBECHHUS W
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCIOJIb30BAHUE BUIECOMATEPUANIOB), HAOMIOAEeHUE 00pa3I0B BEILECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(matpueM ®  KajgblnueM) (BO3MOXKHO  HCIIOJIB30BAaHHE  BHIECOMATEPHUAJIOB),



UCCJEeI0BaHUE O00pa3lOB HEOPraHMYECKUX BEUIECTB Pa3jiWYHBIX KJACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C MeTalllaMM, PEaKUUN HEUTpAIU3alUH, II0JIy4YeHUE HEpPacTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeETajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuecknin 3axkon u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yrOT aM(pOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunognueckoit cucrtembl xumuueckux 3mneMeHToB . M. Menneneesa. [lepuo bl
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOTO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuognueckoit cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIaM.

3nauenue [lepuoamueckoro 3akoHa u [lepuoanyeckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB Il pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4y€HbIA U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK U MOHATHUM, SIBJSIONIMXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKalusa, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1bI, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX 3JIeMEHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHIBl XMMUYECKOW CBSI3H. THUIBI KPUCTAIIUYECKHX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTENEHEW OKUCIIECHUSI XMUMHYECKUX DJIEMEHTOB, MO0 OOPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE O XUMHYECKOM paBHOBecUU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETBHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBnenue ypaBHEHUM



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIE U CIA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuy Ha MOHBL. [IoHATHE O TUAPOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura W anMasa), CIOKHBIX BEIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DICKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii  HOHHOro  oOMEeHa
(o6pa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
JKCIIEpPUMEHTAJIbHBIX 3a7a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOoreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3auMozeiiCTBUE € MeETaUlaMM, HEMeTajulaMH, WieJo4yaMu). XJIOPOBOJOPO/I.
ConsHass KWCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMEHeHHe. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka anmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMHYECKHE CBOMCTBA. OKCUABI CEPBI KAaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, (¢U3MUYECKHE ¢ XHUMHUYECKHE CBOMcTBa (00muMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoil KUCAOTHI. CONM CEPHOM KUCIOThI, KAUECTBEHHAs PEAKIHs HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapaktepuctuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
dbuzndeckue u xumMnuieckue croiictea. Kpyrosopor azora B npupojae. AMMHUAK, €ro
dbu3nYecKre 1 XUMUYECKUE CBOMCTBA, MOJTydyeHue U npuMeHeHue. Colin aMMOHMUS,
ux (pU3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonw3oBanne HUTpPATOB M COJEH aMMOHMS B KayeCTBE MHHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajutoTporHbie Mogudukanmu QGocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, GU3NIECKUEC U XUMUUESCKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHUS.  YIIepoja,  aUIOTPOIHBIE
MoIU(UKALIMK, PACIPOCTPAHEHUE B MpHUpOAE, (PHU3MYECKHEe U XUMHYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKcuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKUue U XUMUUYECKHE CBOMCTRBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIBCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY W TMPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OeNKax, yraeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHUE U
npumenenne. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 06€30MacHOrO MCMOIL30BaHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOIIOICHUE TpoIlecca OOyTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
WOH W HaOJIOJcHUE TpU3HAKa €€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3MUEeCKUMHU
cBolicTBamMu azora, ¢ochopa M UX COeAMHEHUN (BO3MOXKHO HCIOJb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHUA U (ochaT-uOH U U3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIECCOM  aicopOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM TMPOTUBOTa3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYeCTBEHHBIX peakiuii Ha KapOoHAT H
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIIEHUE HSKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenmme HeMeTaaIbl U UX COCAUHEHUS».

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHe MeTaioB. MeTtayuinueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTANIMYEcKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HaMpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rme
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTajlb, YyryH, AIOPATIOMHHHIM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuisl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHtoB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B mIpupoae. PU3NUECKrue U XUMUYECKUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoXXAcHUE B mnpuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHE aToMa, HaxoXJeHWEe B mnpupoje. Dduszuueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOOpa3llaMd METAJUIOB M CIUIABOB, HX (HU3MYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAIIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BO3MOKHO  HCHOJBb30BAaHUE  BUIEOMATEpUANIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHKE MPOILECCOB OKPAIIMBAHHUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), UCCIEeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHUIA ATIOMUHHUS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoib npu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B perieHnn 3K0JIOrM4ecKux
npoOJieM.

Xumuueckuii IKCnepumenm:

M3yueHue o0paslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemmnuwie ceasu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBJSIONINXCS CUCTEMHBIMU JJIsl OT/IEIBbHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KilacCuUKalus, TNEPUOJIUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHHUE, MOJIeNb, SIBJICHUE, MapHUKOBBIMA
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsj, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeEI0, OO0BEM,
arperaTHO€ COCTOSIHME BELIECTBa, ra3, pacTBOp, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CriaBbl, (U3UYECKUEC BEIUMYUHBI, €IUHMIIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
yIOOpEHUsI, MUKPODJIEMEHTBI, MAaKPOAJIEMEHTHI, MUTATEILHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIpeHue OMbITa JeSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJEeJuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0O0IIEeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEPHON HHGpOpMAIIUEH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JPyruxX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBIMIOJTHEHUU YYEOHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YI€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Y4eOHOW JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHE MW TOCTYIIKM CBOMX TOBApULIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM W COCTAaBIISIFOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPECTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHUHM, HEOOXOAMMBbIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBJICHHIA,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEpPEC K OOYYEHHIO M TO3HAHWIO, JHOOO3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH M YPOBHsSI OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHUE IIEHHOCTH KHW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KW3HU, OCO3HAHUE IOCIEJICTBHU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM ACATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHANBUAYATBEHON TPACKTOPHUH MPOJIOJDKEHHS 00pa3oBaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICHUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
MpaBuiI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMETax U MO3BOJAIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYLIECTBICHHUIO Yy4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIAEISATH UX XapaKTEpPHbIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIYy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIETbHBIE MPEJCTaBICHUS —
XUMHYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMHUYecKas QopMylla U YypaBHEHHE
XUMHYECKOW peakiMu — MPHU PElIeHUH Yy4eOHO-TT03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHBIE CBSI3H U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POpPM MpEe/ICTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX UCTOUHHKOB
(HayuHO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHus, CIPaBOYHbIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEAEIEHHOr0 TUIA, MPUOOPETEHHUE OMbITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBiieHus MHOpMaLuud U
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYXKAIOIIEH MPUPOIHOM
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/IJIOKEHHOM 3a]1auu;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  ITO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JesiaTh MPe3eHTAIUIO
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuil (00CyXJeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryiasiTuBHbIC YHHUBepPCAJIbHbIE yYeOHbIE NeCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U IMPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
MIO3HABATEIBHBIX 3a/1a4, CAaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHUIO 0053aTEIbHOrO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEPHpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyuenus B 8 ki1acce npeaMeTHbIe pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi OJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUSA, PEAKUMH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUYECKHUE PEaKIIMH, TEIUIOBOM (P (HEKT peakium,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHAs KOBAaJEHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnaMm, BHI XHUMHYECKOW CBsI3W (KOBaJICHTHAss W HWOHHAs) B
HEOPraHUYECKUX COCIUHECHUSAX;

e packpeiBaTh cMmbica llepuogmueckoro 3akona [J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJIOKEeHUsA B llepmommueckoit cucreme,
3aKOHOB COXPAHEHHS MAcChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIAPHOTO YYE€HUs, 3aKOHAa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh TaOaMuHyr ¢opmy I[leproguyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4aTh IMOHITUSA «TJIABHAA
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonndeckas cucrtema Xxumudeckux osigemeHToB J[. N.
MengeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIy M COCTaBY YYaCTBYIOIIUX B peaKIuu
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JIsI MU3YyUYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJaM  IOJb30BAHUS ~ XUMHUYECKOM  mocynoil |
nabopaTopHbIM 00OpyAOBaHHWEM, a TaKXKe TMpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  JKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoH1y oOydenus B 9 kJj1acce npeaIMeTHbIe pe3yJibTaThl HA 0a30BOM yYPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(hPeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTtop, XHMHYECKOE paBHOBECHE, OOpaTUMblE W



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
MeTaJUIM4ecKasi), KpUCTaUIMYecKas peumi€Tka, KOppo3us METalljIoB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHnH, NPEAETbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyrnaMm, BUJ XUMHUYECKOU
cBs3 (KOBAJICHTHAs, HWOHHAs, META/UIMYECKasi)) B HEOPraHHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIKCHIBATH M XapaKTEpU30BATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHUS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpPBhIE HMMEIOTCS B TEPUOJAMYECKONM TabiuIe, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpeneieHie HX 10 DJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npeenax MaJibIX MEPUOJ0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YHUCIYy U COCTAaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJIEKTPOJUTUYECCKOM JUCCOLMALIMU  KHUCIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JICKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IMPEBPAIICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [OJIO XHMHYECKOTO »JJIeMEeHTa 1o (dopMyle
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM O0OpYIOBAaHUEM, a TakKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMH TIO BBHITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, TMOATBEPKIAIONIME  KA4YeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEPAIlMi MBICIIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOO0OIIEeHHe, CUCTEMATU3allUI0, BbBISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, U3MEpPEHUE, MOJICIUPOBAHHUE, SKCICPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
KoaudecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
Xumus — BakHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MIPAKTUYECKON JEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaknuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 1 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumuieckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU



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
IIepnoauueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX 31eMeHToB /1. W. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMquCKas[ CBS3b. . Butmorexa [IOK
) KHCITUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 bubmorexa LIOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obuwue cpolicTBa META/IOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiime MeTauibl 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpysamomas cpeaa
4.1 B CTBAa U MaTEPHUAJIBI B )KU3HU UEJIOBEKA 3 bubmmorexa [TOK
) ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p oc Boe 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'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 KIIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne Jara i oll);me Jlara
n/ Tema ypoka Bcer KoHTpoJbHbI IIpakTU4ecku H3y4YeHH P NpPoOBEACHH
o0pa3oBaTtejibHbIE
n 0 e padoThl e padoThl | 1 10 paKTy
pecypchl
[Ipenmer xumuu. Posb
XUMHUHU B KU3HU 1 bu6moreka [IOK
yeyioBeka. Tema u https://m.edsoo.ru/ff0d210c
BEIICCTBA
Tlousttie 0 MeTomax 1 bu6moreka [IOK
MMO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne
1 «IIpaBuna paboTsl B
1a00paTOPHH U PUEMBI 1 1 bubnuoreka [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000pyI0BaHUEM
YucTele BEIICCTBA U
cmecu. CriocoObl 1 bubmotera [JOK
' . https://m.edsoo.ru/ff0d26ca
paszeneHus cMecei
[IpakTuueckas pabota No
2 «Pa3nenenue cmeceit 1 1 bu6mmoreka [JOK
(Ha mpUMepe OYUCTKH https://m.edsoo.ru/ff0d28c8
MTOBAapPEHHOM COJIH )»
ATOMBI I MOJICKYJIBI 1 bubmotera [JOK
Y https://m.edsoo.ru/ff0d2a6c



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

XUMHYECKUE DIIEMEHTHIL.

7 3Haku (CUMBOJIbI) bubmmorexa LHOK
https://m.edsoo.ru/ff0d2be8
XAMHAYECKUX DIEMEHTOB
8 [IpocTeie 1 cnoXKHBIE bubnuorexa [JOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE bubnuoteka [JOK
Y4EeHHUE https://m.edsoo.ru/ff0d2d50
3aKOH IIOCTOSIHCTBA
cOoCTaBa BEIECTB.
10 Xumunyeckas popmyna Bubamorexa [IOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
BasentHOCTE aTOMOB
XAMHAYECKUX IEMEHTOB
MaccoBas noins
11 XAMHYECKOTO DJIEMEHTA B bubmmorexa LOK
https://m.edsoo.ru/ff0d350c
COEIMHEHUN
12 KoaunuecTBo BemecTna. bubnuoreka [JOK
Monb. MonspHas macca https://m.edsoo.ru/ff0d5230
dusnyeckue u
13 XAMHYECKUE SIBJICHUS Eubmaorexa HOK
’ https://m.edsoo.ru/ff0d37fa
XUMHUYECKasi PeaKIus
[Ipu3Haku U ycioBus
14 POTEKAHUA XUMHUUYECKUAX Eubmiorexa OK
p . https://m.edsoo.ru/ff0d3al6
peakiuit
3aKOH COXpaHEHUS MACCHI
15 BeIIeCTB. XUMHUYECKUE bubmiorexa [JOK
B ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
16 Brruncnenus koaudecTna, bu6mmoreka [JOK

MacCChbl B€IICCTBA 110

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

YPaBHCHHUAM XUMHUYCCKHUX

peakuui
Knaccudukarus
XUMHUUYECKUX PEaKINil
17 (coenmmens bubnuotexa [JOK
A ’ https://m.edsoo.ru/ff0d3f34
pa3NoKeHus1, 3aMeIEeHNUS,
obmeHa)
OTHOCHUTEIbHAS aTOMHAS
18 macca. OTHOCUTENbHAS bubnmorexa LOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
M. B. JIomoHOCOB —

19 Y4EHBIA-IHIUKIIONIETUCT. bubnuoreka [JOK
Oo6o00611IEHNE U https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIUsA 3HAHUHI
KonTtponbras padorta Nel

20 o teme «BemecrBa u bubmmorexa TTOK

Hl https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKITHI
Bo3nyx — cMech ra3os.

21 Cocras Bo3yXa. bubnuoreka [JOK
Kucnopon — snemeHT u https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusuyeckue u
XAUMHAYECKHE CBOMCTBA

22 KHCcIopoaa (peakiuu bubmmorexa [JOK

poJa (peakdt https://m.edsoo.ru/ff0d4614
OKHCJICHHUS, TOPEHHUE).
ITousitre 00 okcumax
Crnioco6bI nosryyeHus
bu6mmoreka [JOK
23 KHCIIOpPOJIa B

nabopaTopuu U

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IMPOMBIIIJIICHHOCTH.
IIpumeHeHnue kucnopoaa

TennoBoit a3 ekt
XUMHUYECKOUN PEAKIIUH,

ITOHATHE O
24 TEPMOXUMUYECKOM Bubmrorexa LIOK
https://m.edsoo.ru/ff0d4790

YpaBHEHUH, YK30- H
SHI0TEPMHUECKUX
peaKIusIx
Tonnuso (HedTh, Yroiab u

o5 MeTaH). 3arpsisHeHne bubnuoreka [IOK
BO3]lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTrueckas padota Ne
3 no teme «llonydyenue u bubnuoreka [IOK

26
coOMpaHue KUCIOPoa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
Boaopon — sneMeHT u

27 MIPOCTOE BEIIECTBO. Eubmiorexa HOK

https://m.edsoo.ru/ff0d4dd0

HaxosxneHnue B mpupojie
duznyeckue u

08 XUMHYECKHE CBOHCTBA bubmuoreka [JOK
Bojiopoaa. IIpumenenue https://m.edsoo.ru/ffod4ddo
BOJIOpOJA

29 IlousaTue o kucaoTax u bu6mmoreka [JOK
COJIAX https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mosryueHust bubnmoreka [JOK

BOJIOPO/ia B JIAOOPATOPUH

https://m.edsoo.ru/ff0d4dd0



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/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTtuyeckas padora Ne
4 no teme «llomydyenue u

bubnuoreka [IOK

31 cobupanue BOJIOPOIa, https://m.edsoo.ru/ff0d4f42
HU3yYEHHUE Er0 CBOMCTB)
32 MomnsipHblii 00BEM Ta30B. bubnuorexa [JOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brruncaenust 00néma,
KOJINYECTBA BEIIECTBA
33 ra3a 1o ero u3BeCTHOMY bubmorexa HOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA
Wi 00bEMY
Brruucienus o06€M0B
ra3oB [0 YPaBHEHHIO
34 peaKkIy Ha OCHOBE bubmmorexa LOK
. https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOILICHUM ra30B
dusnyeckue u
35 XUMHYECKHE CBOHCTBA bubmmorera [JOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocraB 0CHOBaHUM. bubnunoreka [JOK
[Tonsatue 06 nHAUKATOpPaAX https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTeIIb.
Haceimennsie u
37 HEHACHIIICHHEIC bu6mmoreka [JOK
pactBopbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B
pacTtBope
38 [IpakTuyeckas pabora Ne bubnuorexa [IOK

5 o Teme

https://m.edsoo.ru/ff0d5eba
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«IIpuroroBnenue
pacTBOPOB C
OIpeaenEHHON MacCOBOM
JI0JIEN PACTBOPEHHOTO
BELIECTBA»

KonTpomabnas pabora Ne2

bu6mmoreka [{OK

39 K .
110 Teme «CIeIopost https://m.edsoo.ru/ff0d6342
Boaopona. Boma»
OKcHIBL: COCTaB,
40 KJTaCCHU(UKAITAS brbmorexa [TOK
T, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u
A1 XHMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHUCJIOTHBIX, OCHOBHBIX M https://m.edsoo.ru/ff0d664e
aM(}OoTepHBIX OKCHUIOB
OCHOBaHHUS: COCTAaB,
42 Kiaccuukanus bubmmorera [JOK
A, https://m.edsoo.ru/ff0d67ca
HOMECHKJIaTypa
[Tonyuenue u
43 XHMHYECKHE CBOMCTBA bubmorexa LOK
N https://m.edsoo.ru/ff0d67ca
OCHOBaHHI
Kucnotsr: cocras,
44 KIaccupuKanus bubmmorexa [JOK
1, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
ITonyuenne u
45 XI/IMZ:eCKI/Ie CBOMCTBa bubmorera [JOK
https://m.edsoo.ru/ffOdfee2
KHCJIOT
b K
46 Conu (cpennue): nomorexa 110

https://m.edsoo.ru/00ad947
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HOMEHKJIATypa, CIIOCOOBI
MOJIYYCHHA, XUMHUYCCKUC
CBOICTBa

|

[Ipaktuyeckas padora Ne

6. Pemtenue
JKCIIEPUMEHTAIIBHBIX bubnuorexa [JOK
47 3a/1a4 10 TeEME https://m.edso0.ru/00ad9b7
«OCHOBHBIE KJIACCHI c
HEOPraHMYeCKUX
COEIUHEHUIN
I'eneTnyeckas CBsA3b
R — bu6moreka [IOK
48 https://m.edsoo.ru/00ad9a5
HEOPraHMYECKUX 0
COEeIUHEHNN -
OGoGenHe i bu6moreka [IOK
49 . https://m.edsoo.ru/00ad9ch
CHCTEMAaTH3aIis 3HAaHUH 5
Kontponbhas padoTa Ne3
mo Teme "OCHOBHBIC bubmuoreka [JOK
50
KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
[TepBbie MOTIBITKH
Kiaccudukanuu
51 XUMHYECKHUX 3JIEMEHTOB bubmiorexa LOK
’ https://m.edsoo.ru/00ad9ffa
[Tonsartue o rpynmax
CXOJIHBIX DJIEMEHTOB
[Iepronnueckuii 3aKOH U
bu6mmoreka [JOK
52 Ilepnoanueckas cucrema

XUMHWYCCKUX JJICMCHTOB

https://m.edsoo.ru/00ada52c
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. 1. MenneneeBa

[lepuopl, rpymisl, bubnuorexa [JOK
53
IO AT PYIIIIBI https://m.edsoo.ru/00ada52c
CrpoeHue aToOMOB. bubnuorexa [JOK
o4 CocraB aTOMHBIX sJI€p. https://m.edsoo.ru/00ada34
H30T1OMEI 2
CrpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB
55 EMEHTOR bubmmoreka [{OK
. https://m.edsoo.ru/00ada6bc
[Tepronnueckoit CUCTEMBI
. N. MenneneeBa
XapakTepucTuka
XUMHYECKOTO DJIEMCHTA bubnuorexa [JOK
56 0 €ro MOJIOKEHUIO B https://m.edsoo.ru/00ada82
IMeproauuecKoii cucTeMe 4
. Y. MenneneeBa
3HayeHue
[Tepuoauaeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U bubnuoreka [JOK
npaktuku. 1. W. https://m.edsoo.ru/00ada96e
MeneneeB — yu€HbIH,
MeIaror U TpaKJaHuH
DIEeKTPOOTPUIIATEITLHOCT
58 b aTOM}z)B XII:JIMIIl/IquKHX bubmorexa HOK
https://m.edsoo.ru/00adaab8
AJIEMEHTOB
59 HMonnas xumuaeckas bu6mmoreka [JOK
CBA3b https://m.edsoo.ru/00adac34
b K
60 KoBanentnas nonsipHas nomorexa 110

https://m.edsoo.ru/00adaab8
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XUMHUNYCCKaAsa CBA3b
61 KoBanentnas HenossspHast 1 bubnuorexa [JOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens okncieHus 1 https://m.edsoo.ru/00adae28
OKucCIUTEIbHO- bubmmoreka [{OK
63 BOCCTAHOBUTEIbHBIE 1 https://m.edso0.ru/00adb07
peakuuu 6
OKICIITEIH 1 bu6moreka [IOK
64 1 https://m.edsoo.ru/00adb07
BOCCTAHOBUTEIN 6
KonTponbHas pabora No4
no teMe «CTpoeHue bubmorexa LOK
65 P 1 https://m.edsoo.ru/00adb48
aToMa. XuMu4eckas 5
CBA3b» -
Pe3epBHbIit ypok. bubnuoreka [JOK
66 O0600111IEHNE U 1 https://m.edsoo.ru/00adb33
cUCTEMATU3ALNU 3HAHUI [¢
Pe3epBHbIit ypok. bubnuoreka [JOK
67 O060011IEHNE U 1 https://m.edsoo.ru/00ad9ch
cucTeMaTu3anus 3HaHu 2
PesepBHEBIT YPOK.
68 O6oé3 eHI/IeyfI 1 bubmorexa HOK
B . https://m.edsoo.ru/ff0d61c6
CHCTEMAaTH3aIis 3HAHUH
OBLIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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9 KUIIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHbIE

ara
Ne Mara nugposbie A
Tema ypoka Kourtpoabublie | IIpakTuyeckue npoBeIeHus!
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI no pakrty
pecypcsl
[Iepnoanyeckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHYECKUX AIIEMEHTOB https://m.edsoo.ru/00adb59e
. N. MenneneeBa
3aKOHOMEPHOCTH B
9 W3MEHECHUH CBOMCTB 1 bu6moreka [IOK
XUMHUYECKUX HIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOI0B
Knaccudukanus n
3 HOMEHKJIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIECTB
Bunnr xumnueckoit
4 CBSI3U U THUIIbI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX https://m.edsoo.ru/00adbac6
pEMmETOK
KounTtponsHas padorta
Nel no teme
«IToBTOpEHUE U
5 P . 1 1
yri1yOJeHne 3HaHUi
OCHOBHBIX Pa3/IeJiOB
Kypca 8 Kkiacca»
6 Knaccudukarus 1 bubnuorexa [IOK
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XUMHUYECKUX PEAKIUH 110
Pa3JIMYHBIM IIPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHYECKON PEAKIUU.

7 TlousiTe 0 rOMOTE€HHEIX bubmorexa [JOK
https://m.edsoo.ru/00adbe9a
Y TE€TEPOTeHHBIX
peaKIusx
TlousiTie 0 XUMHUECKOM
paBHOBecuu. DakTOpHI,
BJIUSIOIINAE Ha CKOPOCTh
8 XAMHAYECKON eaKIl:I)I/II/I 5 bubmmorexa TTOK
p https://m.edsoo.ru/00adc28c
MOJI0KEHNE
XUMHAYECKOTO
paBHOBECHs
OKUCIUTEIIHFHO-
9 BOCCTAHOBUTEIbHEIE bubmorexa HOK
https://m.edsoo.ru/00adcade
peakuu
Teopus
10 AJIEKTPOIUTHUUECKON bubnuoreka [JOK
mucconuanuu. CHiIbHbBIE https://m.edso0.ru/00adcd68
1 ca0bIe AIMEKTPOJIUTHI
1 WNonnsle ypaBHeHHS bubnuorexa [IOK
peakuuit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA
KHCJIOT U OCHOBAHHUH B
12 CBETE MPEACTABIEHUN 00 bubmorexa [JOK
p N https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKOU
IUCCOLIUAIINU
13 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
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COJIEH B CBETE
MpeaCTaBICHUI 00

https://m.edsoo.ru/00add8b2

BIEKTPOIUTHYECKON
JTUCCOIMAIINN

14 [lonsiTHe o rugponuse bubnuorexa [JOK
conen https://m.edsoo.ru/00add9d4

15 O06o06meHne u bubmmoreka [{OK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckas pabora

16 Ne 1. «Pemenne bu6moreka [IOK
AKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a/1a4
KonTtponbHas padoTa
No2 o Teme

17 «INEKTPOTUTHYECKAS bubnuoreka [IOK
JIUCCOLIHALIHS. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B
pacTBopax»

OO6mras xapakTepucTuKa

18 rajoreHoB. XUMHYECKHE bubmuoreka [JOK
CBOICTBa Ha MpUMeEpe https://m.edsoo.ru/00addfe2
xJiopa
XII0pOBOJOPOA.

19 CounsiHast KUCJIOTAa, bubmuoreka [JOK
XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00ade104
MOJTyueHUe, MPUMEHEHHE
[IpakTudeckas pabora

20 No 2 110 Teme bubmuoreka [JOK

«IlonmyueHue constHOM

https://m.edsoo.ru/00ade348
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KHUCJIOTBI, U3yYEHHUE €€
CBOMCTB»

Briuucinenus no

ypaBHEHUSM
21 XUMUYECKUX PEAKIUH, bubmorexa [JOK
https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PEearcHTOB
JIaH B U30BITKE

29 OO6mras xapakTepucTuKa bubmmoreka [{OK
aneMeHTOB VIA-rpymmbl https://m.edsoo.ru/00ade64a
AnnoTponHbIe
MOJU(PHUKAIIUU CEPBI.

23 Haxoxnenue cepol u €€ bubnuotexa [JOK
COEJIMHEHUH B NIPUPOJE. https://m.edsoo.ru/00ade64a
XuUMHYECKHE CBOMCTBA
cepbl
CepoBomopo,

24 CT;)oeHI/Ie,pq)I/BH%CKI/Ie u bubmorexa HOK

B https://m.edsoo.ru/00ade802
XUMHYECKHE CBOHCTBA
Oxkcuppl cepbl. CepHas

o5 KHCJIOTa, GU3UYECKUE U bubnuoreka [JOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMUYECKUE PeaKIInu,

JIe)Kalllie B OCHOBE
MIPOMBIIIIIIEHHOTO
bu6mmoreka [JOK
26 crioco0a MoJy4yeHHs

CEpPHOM KUCIIOTBHL.
XHUMHUYECKOE
3arpsi3sHEHUE

https://m.edsoo.ru/00adec8a
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OKPYKarOLIEH CpeJIbl
COCIMHEHUSIMU CEPbI

27

Briuucienne MmaccoBoi
0JIX BbIXO4Aa HpOIIyKTa
peakiuu

bu6mmoreka [{OK
https://m.edsoo.ru/00adec8a

28

OO01as XxapakTeprucTUKa
2IEMEHTOB V A-TpymNIIbl.
A30T, pacIpoCTpaHEeHUE
B Npupoe, puznueckue
Y XMMHYECKHE CBOMCTBA

bubmmoreka [{OK
https://m.edsoo.ru/00adeeab

29

Ammuak, ero
¢buznueckue u
XHMHUYECKHE CBOMCTBA,
MOJIyYCHHUE U
MPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

30

[IpakTrueckas padota
Ne 3 o Teme
«ITomyuenue aMmmuaxa,
H3y4YEHHUE €ro CBOMCTBY

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

31

A30THas KUCIIOTa, e¢
(dbuznveckue u
XUMUYECKHE CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

32

Hcnonb3oBanue
HUTPATOB U COJIEU
aMMOHMUS B KAaYECTBE
MHHEpaJIbHBIX
yaoOpeHuit.
XuMH4ecKkoe
3arpsi3sHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518
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OKPYKarOLIEH CpeJIbl
COEJIMHEHUSIMU a30Ta

33

dochop. Oxcnn
docdopa (V) u
¢bochopnas xkucnora,
¢buznueckue u
XUMHYECKHE CBOICTBA,
MOJTy4YeHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3zoBanue
(docdaroB B kauecTBe
MUHEPAJIBbHBIX
yA0OpeHMil.
3arpsi3HeHUE IPUPOTHOM
cpenbl hocharamu

bu6moreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpoCcTpaHEeHHE B
npupo/ie, Gu3NIecKue u
XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxcunpl yriaepona, ux
(dbuzuveckue u
XMUMHYECKHE CBOMCTBA.
DKOJIOTUYECKHue
Mpo0JIeMbl, CBSI3aHHBIE C
okcuzaoM yriepoaa (IV)

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

37

YronwHasg Kuciora u eé
COJIN

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢

38

[IpakTuyeckas pabora
Ne 4 o teme
"Ilonyuenne

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027¢e
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YTJIEKUCIIOTO Tasa.
KauectBennas peakuus
Ha KapOoHaT-HOH"

39

[TepBoHayanbHbIE
MOHATHS 00
OPraHNYeCKUX
BEIIECTBAX KaK O
COEIMHEHUSIX YIiIepo/ia

bubmmoreka [{OK
https://m.edsoo.ru/00ae054e

40

Kpemnwnii u ero
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

41

[IpakTnueckas pabora
Ne 5. Pemenne
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
«Baxneimue
HEMETaJUIBI U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KontponbHas padoTa
Ne3 o Teme
«Baxneimue
HEMETAJUIBI U UX
COEIMHEHU

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

43

OO01as XxapakTepucTuKa
XUMHUUYECKUX DIIEMEHTOB
— METAJLJIOB.
Merannnueckas CBs3b U
METaJUIMYeCKast
KpHUCTAJUIMYECKast
pemérka. Pusnyeckue

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e
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CBOMCTBa METAJJIOB

XUMHYECKHE CBOUCTBA

METaJLJIOB.
44 ONEKTPOXUMUYUECKHI bubmorexa HOK
p . https://m.edso0.ru/00ae1156
PSAI HATIPSKCHUH
METAaJIIOB
OG6mue crmocoObl
MOJTy9EHUST METAJIJIOB.
CmunaBel. Berauciaenust
45 110 YpaBHECHHSAM bubmorexa [TOK
M . https://m.edso0.ru/00ae1156
XHUMHYECKUX PEaKIIHi,
€CJIM OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsaTue o Koppo3uu bubnuoreka [JOK
METaJIJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 e e Me
Wenotnsie MeTan bl https://m.edsoo.ru/00ael4b2
48 OKCuIbI M THAPOKCHUIBI bubnuoreka [JOK
HATpHUS U KaJust https://m.edsoo.ru/00ael4b2
IllerouHO3EMEIBHEIC
49 METaJlIbl — KaJIbIIUH U bubmorera [JOK
. H https://m.edso0.ru/00ae15e8
Mar"ui
50 Baxneiimme bu6mmoreka [JOK
COEIMHEHUS KaJbIIUs https://m.edsoo.ru/00ael5e8
51 O6oO0mmenue u
cHUCTeMaTH3allns 3HaHUI
59 KEcTKkoCTh BOJBI U bu6mmoreka [JOK

crnocoOsbl €€ ycTpaHeHus

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora
Ne 6 o Teme

bubnuoreka [IOK

53 "YécTkoCTh BOJIBI U https://m.edsoo.ru/00aelaed
MeTo/1bl €€ ycTpaHeHus"
. bubnuotexa [JOK
>4 AdtiomiiHi https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOliCTBA bubnuorexa [JOK
OKCHJIa U THAPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
OKcubl, THAPOKCUIIBI U
57 COJIH KeJe3a 1()II) " BH6J_IH0TeKa LOK
xenesa (1IT) https://m.edso0.ru/00ae35e6
58 O6o0menue u
cUCTeMaTH3aIus 3HaHUH
[IpakTnueckas pabora
No 7. Pemienue
59 SKCIIEPUMEHTAIBHBIX bubnuorexa [JOK
3a7a4 [0 TEME https://m.edso0.ru/00ae3de8
«Baxneliue MeTasibl
U UX COCMHEHUS»
Beruucnenus no
YpaBHEHUSIM
XUMUYECKUX PEAKIUH,
60 €CJIM OJIUH U3 PEareHTOB bubnuoreka [JOK

JaH B M30BITKE WU
COACPKUT NPUMCCH.
Brrunciaenus MacCoBOM
AOJIM BbIXOJa ITPOAYKTa

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peakuuu
61 O6oO1eHue u ) 1
cucreMarui3anus 3HaHUUu
KontponsHas padora
62 Ned o TueMe 1
«Baxxaeumme MeTabl
1 UX COCAUHCHUS)
BemectBa u maTepuaibl
63 B IIOBCEHEBHOM KU3HU 1 bubmmorexa [TOK
https://m.edsoo.ru/00ae3f50
gejoBeKa
XuMudeckoe
64 3arps3HEHUE 1 bubmorera [JOK
P . https://m.edso00.ru/00ae4270
OKPYXKaIOIIeH cpebl
65 Posib xuMum B pernieHun 1 bubnuoreka [IOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
Pe3epBHbIi ypok.
66 | OBobuwenie n 1 bubmorera [JOK
B . https://m.edsoo.ru/00ae0d0a
CUCTEMaTH3aIusl 3HAHUH
Pe3epBHbIit ypok.
67 O6oOmenue u 1 bubmorexa HOK
B . https://m.edsoo.ru/00adb33c
CUCTEMaTH3aIusl 3HAHUH
PesepBHbIi ypoK.
68 O6oé3 eHI/IeyfI 1 bubmorexa HOK
B . https://m.edsoo.ru/00ad9ch?2
CUCTEMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



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




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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WU.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxrmmonepHoe obmiectBo «M3narenbctBO «IIpocBenienne»

Xumus 8 knacce, ['abpuensn O.C., Octpoymon WN.T"., Cnankos C.A.,
AxkrtmonepHoe obmectBo M3narensctBo ""IIpocsenienue”

Xumus 9 knace, Kysnenosa H.E., Tutosa .M., I'apa H.H.,MockBa Benrtana-

I'pad

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1. [Ipumepnas pabodas mporpaMMa OCHOBHOTO 00IIIero oOpa3oBaHus 110 XUMHUHU
(0a30BBIN ypoBeHb) (1 8-9 Ki1accoB 0011e00pa30BaTEIbHBIX OpraHU3aIlii)
(omobpena

pemennem ®YMO 1o obmemy obpazoBanuto mpoTokoa 3/21 ot 29 09.2021).
2. KaBepuna A.A. Xumus. [Inanupyemsie pe3ynbratel. CucrtemMa 3aianumid. §-9
KJIACCHI: TTOCOOME /IS YUUTENei 001meo0pa3oBaTeIbHBIX YUPEKACHUH /
Kasepuna A A.,

Neanosa P.I'., Jloopotun JI.YO. mox pexn. I'.C. Koanéroii, O.b. JlorunoBoit. —
M.:

ITpocsemenue, 2013 — 128 c. (PaGoTaeM 1o HOBBIM CTaHAAPTaM).



3. lIpenogaBanue ¢pusuku, paBuparoniee yueHuka. B 7 ku. / Coct. u nof pen.
O.M.

Bbpasepman. [Tocobue ans yuureneit u metonuctoB. — M. : 2003. Ku. 4
dopmupoBaHue

npaktrnyeckux ymenui. Hacts 1 — M. : AIIK u ITPO, 2008 — 312 c.

4. O6mras meroauka ooyuenust xumuu B mikose / P. I'. iBanosa, H. A.
I'opoaunosa,

. YO. Nobpotun, A. A. Kasepuna u ap.; nox pen. P. I'. IBanosoii. —

M. : Ipoda, 2008 — 319 c. — (Poccuiickas akagemusi 00pa3oBaHUs YIUTEIO).
5. Xumus. Tematuueckuit KOHTpoth 8-9 kimaccel / A.A. Kasepuna, I'.H
MoJyaHoBa,

M.I'. Cractuna. — M. : I3gaTenscTBO «HanunonansHoe o6pa3zoBanuey, 2022 —
160 c.

6. 3n0THUKOB J. I'. X¥MHYECKUN IKCTIEPUMEHT KaK CIelupUIeCKuidi MeTO.T
oOyuenus // Xumus. [lepBoe centsaops. 2007. Ne 24. C. 18-25.

7. Hoopotun /1. FO. Kortpoaupyromas QyHKIUS MKOJIbHOTO XUMHUYECKOTO
aKkcriepuMeHTa. XuMus B mkoje. 2017. Ne 3. C 47-50.

8. o6portun /l. 1O., KaBepuna A. A., Momuanosa ['. H. O nipoBepke
AKCHEPUMEHTAIBHBIX YMEHUH ydamuxcsa. Xumus B mkoie. 2016. Ne 1. C 8-15.
9. loopotun /1. FO. OcoO0eHHOCTH CcOoMepKaHUsI U OpraHU3aINH
AKCIEPUMEHTAIIBHON

yactu [ A no xumuu. COopHuk: EcTecTBeHHOHay4YHOE 00pa30BaHUE:



XUMHUYECKAU

SKCIIEPUMEHT B BBICIIEH U cpenHel mkoiie. Cep. MeToIMUeCKHil €KEroJHUK
Xumnueckoro paxynperera MI'Y umenu M. B. JlomonocoBa (o oO1. pen.
npod.

JIucuukuHa). MOCKOBCKHMI TOCy1apCTBEHHBIN YHUBEpcUTeT uMeHu M. B.
JIomoHOCOBa,

Xumuueckuit pakynpret. Tom 16. 2020, 271 c. (C. 189-199).

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

Xumus, 8-9 knaccel, bubmoreka ®I'AOY IO «Akanemus MUHIPOCBEIICHU S
Poccuny - https://lib.myschool.edu.ru/

DnexkTpoHHBIN 00pa3zoBarenbHbI pecype "lomaminue 3aganns. OCHOBHOE
obmee oopazoBanue. Xumus'", 8-9 knacc, AO UzmarenscTBo "lIpocBenienue" -
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22 (mpoOHbrit
JIOCTYTI Ha 2 HEJICIN)

Tpenaxep "O6mako 3nanuii". Xumus. 8 kmace, OO0 "Ouzukon Jlad" -
https://o6nako-3aanuit.pd/ wnm https://oblakoz.ru/

bubmmoreka I{OK https://m.edsoo.ru/
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