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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJeHa Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe deaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YY4ETOM KOHLEMIIUU NPEnoaBaHus Y4eOHOro peIMeTa « XUMHUs»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHS OOYYAOMIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTENIBHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET pPACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHUH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHSI XHUMUU C YUYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  OO0y4alolUXCs, OMNpeAeNseT BO3MOXXHOCTU MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3yUdeHHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHUE XHMHH CIYXKUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GopMUPYEMbIC XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUS TriI00aIbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIhCKAX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenu(UKOl HAaydHOrO0 MBIIUICHHS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUYN €CTECTBEHHOHAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHMSM, K IPUPO/JIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIUXCS.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECNEYMBAIOTCS CrHelupUKOn
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IlIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHUH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOr0 mnoaxona Kk €€ mzydeHuro. ColaeprkaHue CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiun. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHUHIIUITY
MIOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axkona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TOpelacTaBieHUd 00 BIEKTPOJUTHYECKOM JHCCOLMAllMM BEUIECTB B
pacTtBopax.

TeopeTnduecknue 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOTO
YPOBHSI K JPYyromy, BBINONHAS (GYHKUUU OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHSI U MOJyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIAIONIEN HAYyYHOW KapTUHBI MHpA B JIOTHKE
e€ CHUCTeMHOW NpUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4HOMY 3HAHHUIO U
MeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX alomuid Mup»,
«buonorus. 5—7 knaccel» u «PU3MKaA. 7 KJIacc».

[Ipy wu3yyeHHH XUMHUM M[POUCXOAUT (HOpMUpOBaHHE 3HAHUH OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX
3HAHUN — Ba)KHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAaHUS TPH H3YyYEHUU BEMIECTB U
XUMUYECKUX PEAKIni, B HOPMUPOBAHUH M PA3BUTUHU MMO3HABATEIILHBIX YMEHUHA W
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWI 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCETHEBHOM KU3HHU.

[Tpu u3yyeHuu XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3HaYCHUE MPUOOPENH TaKHe Men, KaK:

— (dopmupoBaHHe WMHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHPHOMY MPHUHSITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUSI HA  CHCTEMaTHYECKOE MPUOOILEeHHE
o0y4Jaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOW JEATENbHOCTH, HAyYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyYarOIIUMUCS
OMbITa Pa3HOOOPa3HON JESITENbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMM), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHAIBHOW H E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKPY’KAIOIIETO MHPA, WCIOJIB3ys 3HAHWUS W OIBIT, MOJYYEHHBIE TPU HU3yUYECHUU
XUMUHU, TPUMEHSATh WX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW JKU3HH W
TPYJOBOI NE€ITEIbHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS TyMAaHUCTUYECKUX OTHOUICHHH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
1€JeCO00pa3HOro TMOBENECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXKAIOILIEH TPUPOTHOU CPEbI;

— pa3BHUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUsI OOIIEUYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOo(duiis M HANpaBJIEHHOCTU AAJIbHEUIEro
oOyJeHwus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HW3YYCHUS XHUMHH Ha YPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHus, coctapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeZlellto), B 9 kiacce — 68 yacoB (2 yaca B HEAEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KJIACC

IlepBoHavajbHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemiectBa. PU3WUYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IloHsATHE O MeTOomax MO3HAHHMS B XMUMHH. UMCTHIC BEIIeCTBA M CMECH.
CriocoOnI pa3aeneHus: CMeceil.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHUE 3JIEMEHTbl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U C0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TMOCTOSHCTBAa cocTaBa BemiecTB. (OTHocUTENIbHAs aTOMHas Macca.
OtHOcuTENbHAs MOJICKYJIsIpHAsi Macca. MaccoBasi J0JIsi XUMHUECKOTO 3JIEMEHTA B
COCJIMHCHUU.

KommmuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCIUHCHHM.

OuU3NYECKNe U XUMUYECKUE SIBIICHUSI. XUMUUYECKasl peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKue ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEeHHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBmwiIaMu paboThl B JIabOpaTOpuu U
npuéMaMu oOpalleHus ¢ JIabopaTOpHBIM 000PYI0BAaHUEM, U3YYCHUE U OIMCAHUE
bu3MYecCKuX CBOWCTB 0O0pasllOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHJCHCAIUsl BOJbI) U XUMHUYECKUX (FOpPEHUE CBEUYU, MPOKAIWBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OINMCAHWE NPU3HAKOB MPOTEKAHUS XHUMUYECKUX PEaKUHUM (pas3sIioKeHUE caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoOAEUCTBUE Keme3a ¢ pacTBopom cos meau (II),
H3y4eHHE CIOCOOOB pa3jelieHUsI CMeced: ¢ MOMOIIbI0 MarHurta, (GUiIbTPOBAHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, mpoBeeHUEe OUYNCTKU MTOBAPEHHOU
coiud, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IIapoCTEPKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razo. CocrtaB Bo3zayxa. Kucimopoa — sjnemMeHT u mpocToe
BemecTBO. HaxokneHuwe Kucimopoga B TPUPOAE, (PU3WYECKHEe W XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuasl. [lpumenenne xucnopoga. CrocoObl



MOJIY4eHHUSI KHUCIopoJa B JjabopaTopud W TMPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(UKALNS KHCIOPOIaA.

TennoBoit 3¢(}EeKT XUMHUECKON peaklnud, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIOSI.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoxknenwe Bomoponma B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noiyyeHus. Kucnorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI.
HaceimieHnbsle 1 HEHaAChIIEHHBIE PAacTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupoae U B KU3HMU 4esnoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojeoOpasyrome  (OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHBIE) U
HeconeoOpazyomue. Homenknatypa oxcumoB. @Dusnmdeckue HU XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue coien.

['eHeTnueckas CBI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpa3llaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, cOOMpaHue, pAaClO3HABAaHUE M H3yUYCHUE
CBOMCTB BOJIOpoAa (ropeHue), BzauMoJencTsre Bopopona ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAIoOB), HAOIIOACHNE O0Opa3lOB BEIECTB
KOJMYECTBOM 1 MOJIb, HCCNEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIE pacTBOPEHHOTO BEIIECTBA, B3AMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpuem ©  KaimpnueM) (BO3MOXHO MCIIOJb30BAHME  BHJICOMATEPHUAIIOB),



UCCJIEIOBaHNE O0pa3l0B HEOPTraHWYECKWX BEIMIECTB PAa3IMYHBIX KJIACCOB,
HaOJIFOICHNE M3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
u3yueHne B3aummonencteua okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeakUUil HEUTpalM3aluM, IOJYyYeHHE HEPACTBOPUMBIX
OCHOBaHHWI, BBITECHEHHE OJHOTO METAJIa JIPYTHMM K3 PacTBOpa COJM, PELICHUE
AKCHEPUMEHTANIbHBIX 33/lad Mo TeMme «BaxkHeillne Kiacchl HEOPraHUYECKUX
COECIUHECHUMN».

IHepuoauueckui 3akoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [lonsTne o
rpynnax CXOAHBIX D3JIEMEHTOB (IIEJIIOYHBIE W IIECJIOYHO3EMEIBbHBIE METAJLIBI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Tepronnueckoit cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. Ou3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbiX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckoun cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepunoguueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIAHUH.

Xumuyeckass CBA3b. KoBaneHTHas (noJsipHass MW HENOJISIPHAs) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIeMEHTOB. IOHHAs CBSA3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKUCIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA LIMHKA C pPACcTBOPAMM KHUCJIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiuu pa3aoKeHusl, COEUHEHHUS).

Mestcnpeomemmnuie ceasu



Peanuzanuss mMeXOpeaMETHBIX CBSI3€M MpU HU3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 KCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUM, TaK Y MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LUKJIA.

OO01ue ecTecTBEeHHO--HAyYHbIE TTOHATHS: HAy4YHBIN (akT, ruroresa, Teopusl,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoaUIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aTtoM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIESCTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, GU3UYECKUE BEIUYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, bumocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKOTIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKUX HJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaJdblUMs U MX
COCIMHEHW B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBSI3H.

Knaccudukainys m HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUA MO pa3IuYHbIM MPU3HAKaM (110 YHUCITy
YW COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBOMYy 3¢ (dEeKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, M0 OOpPaTHMOCTH, TIO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKHE
ypaBHEHUSI.

[lonarue o ckopoct XuMuueckor peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOpPATUMBIX XMMHUYECKUX peaknusx. [[oOHSITHE 0 TOMOTE€HHBIX M TeTEePOTEeHHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIUSIIOIIME HAa CKOPOCTh XUMHMYECKOW PpPEaKIMU M TOJO0KEHHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM peaKkuuu. CocraBnenne YpaBHEHUU



OKHCJIUTEJIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMM C  HCIOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMH4eckoil cBsizu. CteneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanyu. KauectBeHHble peakiny Ha HOHBI. [[oHSATHE O THapOIHN3E CONE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakuuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJIO04YEd H COJeH
(BO3MOKHO  MCHOJIb30BAHME  BHJEO MATEPHANIOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHHWS  peakuMid HOHHOrO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakuuu pasiloKEHUs, COCAUHEHMs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTaJsibl 1 X COeIMHEHUS

OO6mast xapakTepuctuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJAEMCTBHE C METaJNIaMHM, HEMETaulaMH, WIEJI0YaMu). XJIIOPOBOJIOPOI.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U UX
HAaxO0JICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKHUe CBOICTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3NYecKue u
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMUYECKHE CBOWcCTBa (00mIMe Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE peakinu,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynedar-uoH. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsI3HEHUE OKPYIXKAIOWIEH CpEeabl COEOUHEHUSMHU Cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €r0 MPeA0TBPAICHHUS.

OOmas xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIEHU OKHUCIICHHs. A30T, pacIpOCTPAHEHHUE B IPUPOJE,
duznyeckue u XxumMuyeckue cBoiicTea. KpyroBopot a3ora B mpupoae. AMMuUak, ero
buznyeckue 1 XMMHUYECKHE CBOMCTBA, OJyuyeHue U nmpuMenenue. Coiau aMMOHUS,
uX pU3NYeCKue U XMMHUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THas KHUCIIOTa, €€ MOoJyuyeHue, (PU3NUecKue U XUMHYECKHE
cBOiicTBa (OOLIME KaK MPEJCTaBUTENs KJacca KUCIOT U CHELU(PUYECKUE).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEPAJIbHBIX
ynoOpeHuii. XuMU4YecKoe 3arps3HeHNE OKPYIKAOIIEeH CPelbl COSTMHEHISIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuBbl U BoxoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YI0OPEHHIA.

OOmas xapaktepuctuka 31eMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XAapPaKTEpHBIE  CTENIEHM  OKUCIECHUA.  YTJIEpOJd,  aJUIOTPOIIHbIE
Moau(pUKalMK, pPACIPOCTpaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoricTBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha J>KUBBIE OPTraHU3MBI,
IOJlyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHe NpOoOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1i100ampHOrO MOTEIUIEHHS KJIMMAaTa, I[apHUKOBBIN
3 ¢ekT. YronbHas KUCIOTa U €€ COMu, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
noiyuyeHue W npuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

ITepBoHayanbHbIE TOHATHSA 00 OPraHMUYECKUX BELIECTBAX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, NPUPOIHBIMN Tra3, HEPThH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIIUIEHHOCTH.
ITonsiTe 0 OMOJIOTMYECKN BAKHBIX BEILIECTBAX: KHUpaxX, O€JIKax, yriieBojgax — U ux
posii B OKM3HHM 4eJOBEKa. MarepuaJbHOE €AWMHCTBO OPraHUYECKHX W
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJYyYEHUE H
npuMmeHenne. CoenuHeHUs KpeMHUs B mnpupoje. OOmue npeactaBieHHUs 00
okcuae kpemHus (IV) u kpemHueBoil kucnore. CUIMKAThI, UX HCIOJIb30BAHKUE B
OBITY, B MPOMBIIUICHHOCTU. Ba)kHeillne CTpOUTENbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPHUJ-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBITHI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJOr€HOB M HMX COEAWHEHUW (BO3MOXXHO HKCIOJIB30BAHHE BHUIACOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3laMud XJOpUIOB (TaJOT€HHUIOB), O3HAKOMJIEHHUE C
oOpasmiamu  ceppl W €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOJEHUE TIpoliecca OOyTriIuBaHUs caxapa IMoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIEeHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAYeCTBEHHOW peaKIuu Ha CyJIbdaT-
MOH M HAOJIOJIeHWe NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe MPHU3HAKOB
UX IPOTEKaHMUsI, B3AMMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C ME/IIO
(BO3MOYXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢dymwiepeHa, O3HAKOMIICHHE C
POIIECCOM  afCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U M3yUYEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHUE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIJICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelIme HeMeTaJuIbl 1 UX COEIUHEHUS».

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucreMe XuUMHUYECKUX 3yeMmeHToB [J[. U.
MenneneeBa u crpoeHuss aromoB. CTpoeHue mMeTauioB. MeTtamindeckas CBsI3b U
METAJIMYECKas:  KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUUYECKUU  psif
HaIpspKeHU MeTaioB. U3nyeckre U XMMUYECKHE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHus: MeTamuioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[lenounble MeTambl: MONOXKEHUE B [lepronnyueckoil cuCTeMe XMMHUUYECKUX
anemeHntoB /. . MenpneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
Pu3znyecKkrue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHUIIBI U



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHCHUU.

[[lenoyHno3emenbpHblE METAJUIbl MarHMid M KaJblMA: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux sneMmeHToB . M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoe. PU3NUEeCKUe U XMMUYECKUE CBOMCTBA MarHusl
M Kanplus. BaxHenmme coeauHEHUs KanblUUs (OKCUI, TUIPOKCHUZ, COJH).
XKécTtrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TTo10keHKE B [Ieproinieckoil cucteMe XuMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA alFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [lepuoanueckon cucreMe XUuMHUYECKUX IIEMEHTOB /.
. MenaeneeBa, CTpOEHHE aTOMa, HAaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTBA Xxene3a. OKcuabl, THAPOKCU bl U conu xkene3a (II) u xenesa
(IIT), ux cocras, CBOMCTBA U NOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaNIOB U CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMH, H3Y4YEHHUE  PpE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIL30BaHNE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KUIBLUSA W HATpusg C BOXOM (BO3MOJKHO HCIIOJBb30BAaHUE BHUACOMATEPHAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIB30BAHME  BHUJIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aJIOMUHHUS, IIMHKA, KeJe3a
(IT1) u xxene3a (II1), meau (I11), HabmrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJIAMEHM MOHAMHM HATpHs, Kajuud W Kaiublus (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BakHenime
METaJIJIbl U X COSIMHCHUSI».

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYXawollel cpeabl (mpeaesibHas AOMyCTUMAast
KOHIEeHTpanus Bemects, nanee — [IJIK). Pons xuMun B pemieHnn 3K0I0TrMYECKUX
npooIieM.

Xumuyeckuui IKcnepumenm:

n3yyeHue oOpaslioB MaTepuUalioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzanusi MeXmpenMeTHBIX CBsI3eHd NpU HM3yYEeHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHSATUH, TaK W TOHSATUH, SBJSIOMINUXCS CUCTEMHBIMU TSI OTACIBHBIX MIPEIMETOB
€CTECTBEHHO--HAy4YHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
ek, TEXHOIOTHS, MaTEPUAITHI.

dusuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJyIPOBOJHUKH, JUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, MJIAHETHI, 3BE311bI, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
y0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MIOJIC3HBIE UCKOTIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIMTATEIbHON EATEIbHOCTU B COOTBETCTBUU C TPAIULUOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU ILICHHOCTSIMH, INPUHATBIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEIEHUS U CIOCOOCTBYIOT IpoOIeccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AIUN 00YYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaAIOLIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOW TO3UTUBHBIX I[EHHOCTHBIX OpHUEHTALUA U
paciIMpeHe OnbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
YU HAay4YHOMY HAacJIeMI0, MOHMMAaHHUS 3HAYEHUs XWMHUYECKOM HAyKd B JKH3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
NEPEIOBBIX JOCTHKEHUSX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpa’KIaHCKOr0 BOCIIMTAHUSA:

IOPEJICTaBICHUS. O COLMAJBbHBIX HOPMax M IPaBWJIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUH Y4€OHBIX, TO3HABATENBHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE€ OTOM y4yeOHOW MEATEeIbHOCTH, TOTOBHOCTH
OLIECHMBaTh CBO€ IIOBEJIECHWE M MOCTYINKH CBOMX TOBapuIle C NO3UMLUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MMOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BELIECTBE U XUMHUYECKON peakuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKH U COCTaBIISIOIINE
OCHOBY JUIsl IOHUMAaHMS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeCcTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IPUPOJIHON CpesoH, O POJIM XMMHUH B IIO3HAHNUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHbIE HAa MOJIyY€HUE HOBBIX 3HAHWH IO
XMUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJIIOJAEMbIX MPOLECCOB U SIBJICHMH,
MO3HABATEIbHON, MHPOPMAIIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOil, JOCTYHNHBIMU TEXHHUYECKMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUI0 W TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W HUCCIEeA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH U YPOBHSA OOy4YEHHUS B
JTaJIbHEUIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpEHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUsT TIpaBWUJ  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

S) Tpya0BOIro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUA 10 XHMHH, OCO3HAHHBIA BBHIOOD
VHIMBUIYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) PK0JIOTHYeCKOro BOCIIUTAHHSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUs, TOHUMAaHUE IIEHHOCTH 3I0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJ O€30MACHOTO MOBEIEHUS TpU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pelmeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOIHON CPENOU, JIs ITOBBIIIEHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJTbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIIEM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLMATILHOM MPaKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J1ornyeckue AeicTBus:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUW: PACKPbIBATh CMBICI XUMHUYECKUX IMOHATHI (BBIAEHATH MX XAPAKTEPHBIE
MIPU3HAKH, YCTAaHABIIMBAaTh B3aUMOCBSI3b C JPYIMMHU NOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS Il OOBSICHEHUS OTNIETIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCHU(PUKANMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTHBHBIE, JEAYKTUBHBIE, IO aHAJIOTUN),
JIE€TaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHUE TMPUMEHATh B TMPOLECCE IIO3HAHHUS TOHATUSA (IIPEIAMETHBIE U
METAPEAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIECIIH, UCTIOIb3YEMbBIE B XUMHUH,
peo0pa3oBhIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XHUMHUuyeckas ¢opMmyna M YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEHICHUH Y4eOHO-TT03HABATENbHBIX 3371a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISABIATh U XapPAKTEPU30BATH CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABIICHHBIE BONMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIECHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MIPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIIENOBAHHUS, COCTABIIATh OTUET
0 MpojIeNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOIyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpPATypa XHUMHYECKOIO COJEPXkAHUs, CIPABOYHBIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbI U 3alPOCHI NPU TOUCKE M O0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX Ui BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 OMpPeneIEHHOrO THIIA, TPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh pElIaeMble 3aJadydl HECJIOXKHBIMH CXEMaMH, JuarpaMmMami,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0BATENCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIEHHOCTH,
CEIbCKOIO XO3SIMCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYKarloLEHd MNpUPOIHOU
Cpepbl.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

YMEHHUS 3aJlaBaThb BOIPOCHI (B XOJ€ auajgora W (Wiau) JUCKYCCHM) IO
CymecTBy  oOcyxnaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIMOJIHEHUS MTPEJIOKEHHON 3aa4H;

YMEHUSI  MOPEACTaBIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbLHOMU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh Mpe3eHTALUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1aOOpaTOPHOIO OIbITa,
1a00paToOpHOIl pabOTHI M0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unui (00CyXaeHUsI, OOMEH MHECHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEHCTBUW, ONpEAEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOUW PaOOTHI U JPYTHE).

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENEsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEIICHUs yUeOHBIX U
MO3HABATENbHBIX 33/la4, CAMOCTOATEIIBHO COCTABJISTh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW LENIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMbl€ B YCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHUIO 0053aTEeIbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, cHenupuIecKue [ MNpeAMETHOM o0nacT «XUMHUS», BUIBI
JNEATEIBHOCTH MO  IOJYyYEHUI0 HOBOIO  3HAaHMS, €ro  HHTEPIPETalNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYECOHBIX U HOBBIX CUTYAIIHSIX.

K xoHIy 0OyueHus B 8 kj1acce npeMETHbIE PE3yNbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

s PacKpbIBaThb CMBICI OCHOBHBIX XMUMHUYECKHUX IOHSTHW: aTOM, MOJIEKYIa,
XUMHYECKUH JJIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAs U HEOAHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XMUMHUYECKas peakius, KiaccuuKamus peakuui: peaxiuu
COCAUHEHHUsI, PEaKUUMU PA3JIOKEHUs, pPEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aTOMHas OpOUTab, PaJNYC
aToMa, XUMHUYECKasl CBA3b, MOJSIPHAs W HENOJSApHAas KOBAJIEHTHas CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAccoOBas JOJI BEIIECTBA
(IpoLeHTHas: KOHLIEHTpalusi) B pacTBOPE;

s  WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHATH T MOHITHUS MPHU OMMCAHUU BEIIECTB U UX MPEBPAILLICHUN;

* HCIIOJIb30BaThb XUMHYECKYI0O CHMBOJHUKY JJsi COCTaBJIeHUS (opmyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIM;

+ OMpEAeNATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIACCy COEAUHEHHU 110
dbopmynam, BHJ XUMHUYECKOH CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

« packpbiBaThb cMbIca Ilepuomnueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHME IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX DJJIEMEHTOB OT MX MoJIokeHus B [lepuomnueckon cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

+ OIHKCHIBaTh W XapakTepu3oBaTh TabiuuHyro ¢Gopmy Ilepuoanueckoit
CHUCTEMBl XHMMYECKHX DJIEMEHTOB: DPa3nMyaTb [OHITUSA  «TJIABHAs
nonarpynna (A-rpynmna)» u «modounas noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE€ MMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux snementoB [ W.
MenpneneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO0 IEKTPOHOB
U pacnpeiesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKUE PEAKIUHU (MO0 YUCIYy M COCTaBy YYACTBYIOLIMX B pEaKUUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH TIPOTEKaHUs XHWMHUYECKHX IPEBPALICHUI B
Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEAMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSITh OCHOBHBIE OIEpAIMKM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3alluio, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBA3EH — JJISI U3YyYECHHUS CBOMCTB
BEIIECTB W XHUMHUYECKUX PpPEAKLUHM, ECTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAONIOJCHUE, W3MEpPEHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peanbHBIA U MBICIIEHHBIN );

CleAoBaTh  IPaBWJIaM  MOJb30BAaHUS  XUMHYECKOM  MOCYIOW U
7a0b0paTOpHBIM  000pY/IOBaHUEM, a TakKe MpaBHiiaM OOpalieHusl ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEACITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJJAHUPOBAaTb M MPOBOJUTH  XUMUYECKHE  OKCIEPUMEHTBI IO
PAacCIoO3HABAHHUIO PACTBOPOB IIEJIOYEN U KHUCIOT ¢ TOMOIIBI) UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl peakiusi, XUMUUYecKasl CBsA3b, TETUIOBOM A deKT
peakiuyd, MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUA HOHHOTO
oOMeHa, KaTaimM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME M  BOCCTAHOBIICHMUE,
aIIoTpoMnus, aM(pOTEPHOCTh, XUMHUECKas CBS3b (KOBAJICHTHAs, MOHHAs,
METaJUINYeCcKasi), KPUCTAUIMYECKas peleETKa, KOpPpO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pPEaKUHH, INPENEIbHO JIO0IyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WJUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
IIPUMEHSATH 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NIPEBPALICHUM;
UCIOJIb30BaTh XHUMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyil
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIIMIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAIIEKHOCTH BEUIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHUH 1o (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJCHTHAs, WOHHAs, METAUIMYECKAas) B HEOPraHUYECKUX
COEMHEHUSX, 3aps/l MOHA M0 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy lleproanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas MoArpymmna (A-rpynmna)» U «Mo0O0YHAs
noarpynna (b-rpynma)», Manbsle u OosbliMe NEPUONbI, COOTHOCHUTH
0003Ha4YeHMsl, KOTOpbIE MMEIOTCSI B NEPUOAMYECKON Tabmuue, ¢
YUCJIIOBBIMM  XAapAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacmpesieieHue HMX IO DSJIEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHNe
3aKOHOMEPHOCTH B U3MEHEHMM CBOMCTB DJIEMEHTOB U MX COCAVUHEHUHN B
Ipeesiax MajblX IEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUECKHUE 3JIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKLHH
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO M3MEHEHUIO CTEIEHEW OKUCIIEHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIHX
XUMUYECKUX PEAKLUM;

COCTABJISITh YPaBHEHHUs JJIEKTPOJUTUYECKOM JMCCOLMALUUA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUs PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEUIECTBAMU PA3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ATUX PEaKIIUif;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOXXHOCTH MPOTEKAHUS XMUMHUYECKUX MPEBpALCHU B Pa3IUYHBIX
YCJIOBUSIX;

BBIUUCIISITh  OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COEJIMHEHNSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coOmoaTh  MpaBWia  TOJB30BAHUS ~ XHUMHYECKOW  TOCYIOM |
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaK)Ke IIpaBWia OOpaIllEHUS C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUMUSIMH 10 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO W COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

NPOBOAUTh  PEaKIUU, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAaclO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OpOMHU/I-,
uoaua-, kKapobonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTUOHBI aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIIECTB;

MIPUMEHATh OCHOBHBIE OINEPAIMHA MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0OOIEHHE, CHUCTEMATHU3AIlMI0, BBISBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JIJI1 M3YUYECHHUS CBOWMCTB BEUIECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METOJbl T[O3HAHUA —
HaO0IeHNEe, MU3MEpPEHHe, MOJACTUPOBAHUE, IKCIEPUMEHT (pEalbHBbId U
MbICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO yacoB
Ne HanmeHoBaHue pa3iesioB u DyiekTpoHHbBbIE (IU(POBbIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 0 ’ bubnuoteka [JOK

' NPAKTUYECKOM JeATEIBHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemtecTtBa 1 XuMHu4ecKue 15 1 0 bu6mmnoreka LIOK

’ peaKIuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. [lonstue 6 0 | Bubmuotexa [JOK

’ 00 okcHumax https://m.edsoo.ru/7f41837¢c
5 Bonopoa.Ilonsitue o kucnorax 2 0 1 but6mmoreka [IOK

' U COIISX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 | bubmunorexa LIOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 | | bubmuoreka [IOK

’ HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paznen 3. llepunoanueckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jemMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bubmmnoreka LIOK
XUMHYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Menaene-eBa. CTpoeHue atoma
XHUMHU4YECKas CBA3b.

3.2 OKHCIUTETEHO- 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIINH
bu6munorexa LIOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOITPAMME




9 KUIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM (nudppoBbie)
Ne n/m P Koutpoabsnbie IIpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1. BemecTBo U XUuMHYecKHe peaKIIun
L1 [ToBTOpenue u yriyOiaeHne 3HaHUH 5 | 0 Bubmuotexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 0 0 bu6nuoreka [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs! AUCCOLMALIHS. g 1 | bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pasznea 2. Hemeraaisl 1 UX coeqHHEHU
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 0 | bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as xapaKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 Bubmmorexa [IOK
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61as xapakTepUCTHKa XUMUYECKUX Eub OK
2.3 anemeHTOoB VA-rpynmsl. A3ot, hochop u ux 7 0 1 nosmotexa I
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTHKA XUMUIECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
’ . PYHIIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS
Hroro no paszneny 25




Pa3zgen 3. MeTaaabl M HX COeIMHEHUA

but6mmoreka [IOK
.1 i 4
3 Obmme coficTBa METAIIOR https://m.edsoo.ru/7f41a636
bubmunoreka LIOK
2 B I 1
3 aKXHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Pasznen 4. Xumusi 1 oKpykaionias cpeaa
4.1 BemiecTBa 1 MaTepHabl B )KU3HU YEJIOBEKA 3 buGnnorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa IOK
P P https://m.edso0o.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IIVTAHUPOBAHUE
8 KIIACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

JaTa nzydyeHus

[Ipenmer xumuun. Ponp XxuMuu B KU3HU YennoBeka. Tena u

1 1 05.09.2023
BEILIECTBA

2 ITonsaTHE 0 METOAAX MO3HAHHUSI B XUMHUH 1 06.09.2023

3 HpaKTfI‘-IeCKaH pabota Ne 1 «IIpaBuna paboTsl B 1aboparopun | 12.09.2003
U IpUEMBI 00palieHus ¢ 1a00paTOPHBIM 000PYIOBAaHUEM »

4 UucTteie BemecTBa u cMecH. CriocoObl pa3iesieHus cMece 1 13.09.2023

5 IIpakTrueckas pa60Tva Ne 2 «Pa3nenenue cmeceii (Ha nmpumepe | 19.09.2023
OYKMCTKH MTOBAPEHHOW COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 20.09.2023

7 XUMUYeCKHe JIEMEHTRI. 3HAKH (CUMBOJIBI) XUMHUUCCKUX | 26.09.2023
AJIEMEHTOB
IIpocTeie U cl10XKHBIE BELIECTBA 1 27.09.2023
ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 03.10.2023

10 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMHUUYECKast (hopMya. | 04.10.2023
BaneHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB

1 OtHocuTenbHas atroMHast Macca. OTHOCUTENbHAS | 10.10.2023
MOJIEKYJISIpHAs Macca

12 MaccoBast oJIsI XUMHYECKOT0 DJIEMEHTA B COSIUHECHNU 1 11.10.2023

13 Konnuectso BemecTBa. Monb. MosnsipHas macca 1 17.10.2023

14 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask peaKIus 1 18.10.2023

15 IIpu3Haku U ycioBus MPOTEKAHUS XUMUYECKUX PEAKLIUN 1 24.10.2023

16 3aKOH COXPaHEHHS MACChl BEIIECTB. XUMUYECKUE YPABHECHUS 1 25.10.2023




Breraucnenus KOJIMYCCTBA, MACChI BCIICCTBA IO YPABHCHUSAM

17 u 07.11.2023
XUMUYECKHUX peaKIuii

13 Knaccugukanus XuMH4ecKux peakuuii (CoenHeHNs, 08.11.2023
pasioXeHus, 3aMelIeHUs, 0OMeHa)

19 M. B. JlomoHOCOB — ytiéHLIﬁ—BHuHKnonenHCT. O06o01enue u 14.11.2023
cucTeMaTU3alys 3HaHUH

20 KonrtponsHast pabora Nel o teme «BermiecTBa 1 XuMU4YecKue 15.11.2023
peaKkuum»

71 Bo3nyx — cmechk razos. Cocras Bo3ayxa. Kuciopog — 1.11.2023
AJIEMEHT U NpocToe BemecTBo. O30H

2 Du3NYECKNE U XMMUYECKUE CBOMCTBA KUCIOpOJa (peakiuu 22 11.2023
okucneHus, ropenue). [lonstue 06 okcumgax

23 CriocoOblI mostyueHus KUCIopoa B 1adopaTopun U 78.11.2023
IIpOMBIIIIEHHOCTH. [IpuMenenune kuciopoaa
TennoBoit 3¢ pekT XuMuIeckoil peaxkiuu, NOHATHE O

24 TEPMOXMMHUYECKOM YPaBHEHUH, 3K30- U IHIOTEPMUUYECKUX 29.11.2023
peaKImsIx

)5 TommmBo (HedTh, yroas U MeTaH). 3arpsi3HEHHUE BO3/1yXa, 05.12.2023
CIOCOOBI €T0 MPEIOTBPAIICHHS

26 [TpakTuyeckas padora Ne 3 HOuTeMe «[Tomy4yenue u cobupanue 06.12.2023
KHCJIOPOAA, U3yYEHHE €r0 CBOMCTB»

7 dusnueckue U XUMHYECKHUE CBOMCTBA Boaopoaa. [Ipumenenue 13.12.2023
BOZOpOJA

)3 Bonopoa — snemeHT u npocrtoe BemecTBo. HaxoxaeHue B 12.12.0003
pUpoje

29 [ToHsITHE O KHCIIOTAX U COMSAX 12.12.2023

30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B TaOOpaTOpUH 20.12.2023

31 ITpakTuyeckas padora Ne 4 o teme «Ilomydenue u cobupanue 26.12.2023




BOJIOPO/IA, U3YUYEHHUE €0 CBOMCTB»

32 Mossipablii 00bEM ra3oB. 3aK0H ABOTaIpoO 1 27.12.2023
Brruuciennsa o0béMa, KOJIMYECTBA BEIECTBA ra3a 10 €ro

33 e 1 09.01.2024
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienusa o0bEMOB ra3oB II0 YPaBHEHUIO PEAKIIMHI Ha

34 ) YPABHEHIIO pEakht 1 10.01.2024
OCHOBC 3aKOHa O6’beMHBIX OTHOIIICHUHU I'a30B

35 dusnyeckre 1 XUMHUYECKHAE CBOIICTBA BOIBI 1 16.01.2024

36 CoctaB ocHoBanwii. [ToHsiTHe 00 HHAMKATOpAX 1 17.01.2024
Boga xak pactBopuTens. HackiieHHbIe 1 HEHACHIIIICHHBIE

37 A8 KAk pacTsop R B | 23.01.2024
pacTBOpBl. MaccoBast 710715 BEIIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 no Teme «[Ipurorosnenue

38 pacTBOPOB C ONpPEAETEHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO 1 24.01.2024
BCIIIECTBaA»
KourponbHas padora Ne2 o teme «Kucnopon. Bomopon.

39 P P PO BOAOPOA | 30.01.2024
Bona»

40 Oxkcupl: cocTaB, KJacCu(UKAIUsI, HOMEHKIIATypa 1 31.01.2024
IlonydyeHue u XMMHUYECKHE CBOMCTBA KMCIOTHBIX, OCHOBHEIX U

41 i | 06.02.2024
aM(pOTEPHBIX OKCHUIOB

42 OcHoBaHHUS: COCTaB, KJIaccU(UKAIIHSI, HOMEHKIATypa 1 07.02.2024

43 [TonydyeHue nu XuMHYECKHUE CBOMCTBA OCHOBaHUM 1 13.02.2024

44 Kucnotsl: coctaB, kinaccudukanys, HOMEHKIATypa 1 14.02.2024

45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIOT 1 20.02.2024
Conu (cpenuue): HOMEHKIATYPA, CIIOCOOBI MOJIyUEHHUS,

46 (cperme): P i 1 21.02.2024
XAMHYECKHE CBOMCTBA
[Tpaktrueckas padota Ne 6. PereHue sxcrepuMeHTaIbHBIX

47 3a1a4 o TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX 1 21.02.2024

COCTMHCHUMN»




I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HCOPTaHUYCCKUX

48 . 1 28.02.2024
COETMHEHU I

49 O06o001IeHre U cucTeMaTu3alus 3HaHU| 1 05.03.2024

50 Kontponbnas padota Ne3 HOU"J:'GMG "OCHOBHBIE KJIACCHI | 06.03.2004
HEOPraHUYECKUX COCTUHEHHM

51 [TepBbie MOMBITKY KIACCU(PUKAIIMN XUMUYECKUX PJIEMEHTOB. | 12.03.2004
[TonsiTHe O rpynmax CXOAHBIX JIEMEHTOB

57 [Tepuoanueckuii 3akoH u [leprnonnueckas cucrema | 13.03.2004
xumuueckux ayementoB 1. . Menaeneera

53 [Iepuonsl, rpynmsl, OATPYIIIIbI 1 19.03.2024

54 Crtpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl 1 20.03.2024

55 CrtpoeHnue BHGK"prHHBIX 000JI04€K aTOMOB 3JIEMEHTOB | 03.04.2024
[Tepuonuueckoit cucremsl /. 1. Menneneena

56 XapaKTepHchUa XUMHUYECKOT0 3JIEMEHTA MO €ro MOJ0KEHUIO B | 09.04.2024
IIepnonnueckoii cucreme [I. 1. Menneneesa
3nauenue [lepnoandeckoro 3akoHa JJisi pa3BUTHS HAYKU U

57 npaktuku. 1. 1. MenneneeB — y4€Hblid, Ie1aror 1 1 10.04.2024
rpaKJaHUuH

58 DJIEKTPOOTPULIATENHBHOCT AaTOMOB XUMHUYECKHUX 3JIEMEHTOB 1 16.04.2024

59 HNonnas xumuueckas CBs3b 1 17.04.2024

60 KoBaneHnTHas nonsipHas XMuMHUYECKas CBS3b 1 23.04.2024

61 KoBasneHTHast HenossspHash XUMUYECKasi CBSI3b 1 24.04.2024

62 CreneHb OKHCIIEHUS 1 27.04.2024

63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINU 1 07.05.2024

64 OxucauTenu U BOCCTaHOBUTENIN 1 08.05.2024

65 KonTponbnas padora Ne4 o teme «CTpoeHue atoma. | 14.05.2004

XuMH4ecKkast CBI3b»




66 [IpomexxyTouHasi aTTecTakIus 1 15.05.2024

67 PesepBubIil ypok. O6001ICHHE ¥ CUCTEMaTH3aIMsI 3HAHUN 1 21.05.2024

68 PesepBHbIit ypok. O0600IIEHNHE U CCTeMAaTHU3alHs 3HAHUIA 1 22.05.2024
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




9 KUIACC

KoanuyecTBO 4acos

Ne n/m Tema ypoka JaTa usyuyenust
Bcero

| [Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XUMHYECKHUX | 05.09.2023
anemenToB JI. . MenneneeBa o
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHUX

2 P " 1 06.09.2023
3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB

3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 12.09.2023
Bubl XMMUYECKOM CBSA3M M TUIIBI KPUCTATUTMYECKUX PEIIETOK 1 13.09.2023

5 Konrponsnas padora Nel o teme «[loBropenue u yrimy6ienue | 19.09.2003
3HAHUI OCHOBHBIX pa3JelioB Kypca 8 Kiacca» o
Knaccudukanusa XMMHYECKHX PEAKIIUN 110 PAa3JINIHBIM

6 ® P P 1 20.09.2023
MpU3HAKaM
IToHsaTue o ckOpOCTH XUMHUUYECKOU peakiu. [ToHdaTue o

7 P P | 26.09.2023
TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKITHSIX
[TonsiTHE O XMMUYECKOM paBHOBECHHU. DaKTOPBI, BIUSIOLIME HA

8 CKOPOCTb XUMUYECKOW PEAKIIUH U MTOJIO)KEHUE XUMHUECKOTO 1 27.09.2023
paBHOBECHsI

9 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 03.10.2023
Teopus 3mekTponuTHYECKON quccoranui. CUIbHEIE U

10 P P | 04.10.2023
ca0bIe SJIEKTPOTUTHI

11 HonHble ypaBHEHUS peaKLMii 1 10.10.2023
XuMHYecKre CBOMCTBA KUCIOT U OCHOBAHUII B CBETE

12 N . 1 11.10.2023
MPEACTABICHUI 00 AJIEKTPOIUTHICCKON TUCCOIIUAITUN
XHUMHAYECKHE CBOICTBA COJIEN B CBETE MPEACTABIEHUN 00

13 P | 17.10.2023

AIEKTPOJIUTUYECKON JUCCOIHAITIHI




14 ITonsTe o rugponuse conen 18.10.2023

15 O06001IeHrEe ¥ cUCTEMaTU3aIUs 3HAHUI 24.10.2023
ITpakTuueckas padora Ne 1. «PermeHue d3KCIIepUMEHTAIBHBIX

16 P P P 25.10.2023
3agav»
KontponsHas padora Ne2 o teme «DIEKTPOTUTHUECKAS

17 p P p 07.11.2023
aucconuanus. XuMHYECKHUe PEaKIu B paCTBOpax»
OO01mas xapakTepUCTUKA TaJIOTEHOB. XUMHUUYECKHE CBOIICTBA Ha

18 tHasl xapaxrep 08.11.2023
puMepe XJiopa
XaopoBogopoa. ConsHas KUCIIOTa, XUMHUYECKHE CBOMCTBA,

19 POBOZIOP 14.11.2023
MOJTydeHHUE, MPUMECHEHHUE
ITpakTuueckas padora Ne 2 o teme «[lonyueHue coagHoin

20 P pabota 72 2 I 15.11.2023
KHUCJIOThI, U3y4eHUE €€ CBOUCTB»
Brraucnenus mo ypaBHEHUSIM XAMHUYECKUX PEAKIINI, €CIIN

21 P peartt 21.11.2023
OJIMH U3 PEareHTOB JaH B U30BITKE

22 OOm1ast xapakTepucTHKa 371eMeHTOB VIA-rpymisl 22.11.2023
Amnotpomnusie Mogudukanuu ceprl. HaxoxxmeHnue ceprl U €6

23 POIHEIC MOJHHKALIHH CCP A P 28.11.2023
COCIMHEHUH B MPUpPOJIe. XUMUYECKUE CBOWCTBA CEPhI

24 CepoBojopo, cTpoeHue, (u3ndecKue U XUMUIECKUE CBONMCTBA 29.11.2023
Oxcunsl cepel. CepHast KUCI0TA, (PU3UUECKUE U XUMUYECKUE

25 YL CEpHI- LCP ¢ 05.12.2023
CBOWCTBA, IPUMEHEHUE
XUMHYECKHUE PEAKIUH, JISKAITUE B OCHOBE MPOMBIIIICHHOTO

26 croco0a MOJIy4eHHs] CEPHOM KUCIOTHI. XUMHUYECKOE 06.12.2023
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl COSTUHEHUSIMU CEPhI

27 Brrunciienne MaccoBoil 101 BBIXOJa TPOAYKTa peaKIMu 12.12.2023
OOm1ast xapaKTEepUCTHKA 3JI€MEHTOB VA-rpynmsl. A30T,

28 pacrpocTpaHeHHe B IpUpoje, GPU3NIECKUE U XUMUYECKHE 13.12.2023

CBOMCTBA




AMmMuak, ero (pu3nMYecKne U XMMHUYECKHUE CBOMCTBA,

29 19.12.2023
MOJTydeHUE U IPUMEHEHUE
IIpaktrueckas padora Ne 3 o teme «[lonyuenue aMmmuaxa,

30 P pao ya 20.12.2023
W3YYCHHE €ro CBOMCTB»

31 A3oTHas KucI0Ta, e€ GU3NIECKNe U XMMHUIECKHUE CBOMCTBRA 26.12.2023
Hcnonb30BaHnE HUTPATOB U COJIE aMMOHUS B KAUECTBE

32 MUHEPAITBHBIX yI0OpeHH. XUMUYECKOE 3arpsi3HEHUE 27.12.2023
OKPY KaIOIeH Cpeabl COSAMHEHUSIMH a30Ta
®dochop. Oxenp pochopa (V) u pocdopHast kucnora,

33 $op docgopa (V) u pocgop 09.01.2024
(bu3HUYecCKre U XUMUYECKUE CBONCTBA, MOTYYCHHE
Hcnons3oBanne GpocdaroB B KauecTBE MUHEPATBLHBIX

34 Base Gocd > P 10.01.2024
ynoOpeHui. 3arps3HeHne MPUPOAHON cpeabl hocharamu
Yriepon, pacupocTpaHeHUe B IPUPOIE, (hU3HUECKUE U

35 PO, pactipoctp pupore, ¢ 16.01.2024
XUMHAYECKHE CBOMCTBA
Oxcunel yriaepona, ux pu3nveckre U XUMHIECKHUe CBOMCTBA.

36 DKosorndyeckre npooeMbl, CBA3aHHBIE C OKCHIOM YTiepoia 17.01.2024
(Iv)

37 VYTroapHas KUCIIOTa U €€ coJIn 23.01.2024
ITpakTrueckas padora Ne 4 o teme "[lonyueHue yrieKuciIoro

38 P P YHCHHE YT 24.01.2024
ra3a. KauectBeHHas peakiusi Ha KapOOHAT-UOH
IlepBoHavanLHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O

39 P P 30.01.2024
COCIMHEHUSIX YTIepoaa

40 Kpemuuii u ero coeguHeHus 31.01.2024
IIpakTrueckas padora Ne 5. Pemenue skcriepiMeHTaIbLHBIX

41 P P ) P 06.02.2024
3a/1a4 1o TeMe «BakHelIe HeMETAIUIBI U UX COSIUHEHUS»
KourponsHaas padora Ne3 o teme «BaxkHene HeMeTaJUIbI U

42 p P 07.02.2024
HAX COEIUHEHUS»

43 OOm1ast xapaKTepUCTHKA XUMHUUYECKUX JIEMEHTOB — METAJUIOB. 13.02.2024




Meramnnueckas CBs3b U METAUIMYECKAs] KPUCTAIIINYECKAst
pemérka. @u3nvyeckre CBOMCTBA METAIIIIOB

XHUMHUYECKHE CBOMCTBA METAJIIOB. DJIEKTPOXUMUYECKUH PAJT

44 . 1 14.02.2024
HaMpPsDKEHUN METAIJIOB
O6mme crmocoOs! moydeHus MetauioB. CrutaBel. BeraucineHus
45 M0 YPAaBHEHUSIM XUMHUYECKUX PEAKIUNA, €CIIA OJIUH U3 1 20.02.2024
pEareHTOB COJEPIKHUT MPUMECH
46 [TonsiTHE O KOPPO3UM METAIIIIOB 1 21.02.2024
47 [Ilenoynblie MeTAILITBL 1 27.02.2024
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KIS 1 28.02.2024
49 [[{enrouHO3eMeNbHBIE METAIIIIBI — KaJbLUNA U MarHui 1 05.03.2024
50 Baxueiinine coeqnHeHNs KajJbIlUg 1 06.03.2024
51 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1 12.03.2024
52 JKécTkoCcTh BOMIBI M CTIOCOOBI €€ YCTPaHECHHS 1 13.03.2024
53 HpaKTI/I‘-Ie?KaH pabota J'\'fg 6 o reme "JKEcTKOCTH BOAIBI U | 19.03.2004
METO/JIbI €€ yCTpaHCHUS
54 AmoMuHUI 1 20.03.2024
55 AwMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA 1 03.04.2024
56 Kenezo 1 09.04.2024
57 Oxkcuppl, runpokcuasl u conu xenesa (II) u sxxenesa (III) 1 10.04.2024
58 O06o001IeHre U cucTeMaTu3alus 3HaHUH 1 16.04.2024
59 [TpakTrueckas pabora Jifg 7. PemieHne 3KCepUMEHTATIbHbBIX | 17.04.2004
3a/1a4 1o TeMe «BakHeme MeTaibl 1 UX COCTMHECHUS»
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUN, €CIU
60 OJIMH U3 PEarcHTOB JaH B H30BITKE WM COACPIKUT MIPUMECH. 1 23.04.2024
Brruucnenus MaccoBO# 101U BBIXO/a MPOAYKTA PEaKIUU
61 O0o001IeH e U cucTeMaTu3alus 3HaHUH 1 24.04.2024




KonTponbnas padota Ned mo Teme «BaxHeinne MeTaisl 1

62 1 27.04.2024
WX COCAMHEHUS»
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM KU3HU YEIOBEKA 1 07.05.2024
64 XUMHYECKOE 3arps3HEHUE OKPYIKAIOMICH CPEeIbl 1 08.05.2024
65 Poinb XUMUM B pelIeHHH YKOJIOTHYECKUX MPOOIeM 1 14.05.2024
66 PesepBubIil ypok. O6001IeHHE M CUCTEMAaTH3aIMsI 3HAHUN 1 15.05.2024
67 PezepBHblil ypok. O6001I€HNE U CUCTEMATH3AIMS 3HAHU I 1 21.05.2024
68 PesepBubIil ypok. O6001IeHIE M CUCTEMaTH3aIIMsI 3HAHUN 1 22.05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 8 knacc/ I'abpuensan O.C., Octpoymos U.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» Xumus, 9 knacc/ I'abpuensua O.C., Octpoymon N.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemiennes»

* Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiinoHepHoe 00111ecTBO
«M3marensctBO «lIpocBemienne»

Xummus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I°., AknronepHoe 00IIeCTBO

«M3parensctBO «IIpocBenienne»

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Xumus. 8 knace. O. C. I'abpuensina, U. I'. Octpoymosa, C. A. Craakosa.

[Tpocsemenune. 2019. Meroguuecknue peKOMEHAALMHU K U3YUEHUIO XUMUHU

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://m.edsoo.ru/7f41837¢

https://edu.skysmart.ru/teacher/homework/vuximuvumu
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