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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe QeaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro peIMeTa « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T TPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTENbHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM MpPOrpamMMbl MO XUMHUH, ONPENENSIET KOJIUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHSI XHUMUU C YUYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4aloluXxcs, OINpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbratam oOy4eHUs XUMUW Ha YPOBHE IIeJIeH U3yUYeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUSI.

3HaHUE XHMHHM CIY)KUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrpaioT (GOopMUPYEMBIC XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOLMHU BEUIECTB B MPUPOJE, O MyTAX PEHIeHUs TriI00albHBIX
npo0eM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXKHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW ydeOHOW  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCICIOBATEIBCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKONl HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0pa3zoBaHue 00yUJaIOIIUXCS.

JlaHHbIe HampaBjieHUs B OOyYEHUU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COolCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAEIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJEIAbHBIX 3HAYMMBIX TMOHSTUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MMOHATHIA 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATHI 0 XUMHUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKOM IHUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyYEHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTHHBI MUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, LIEHHOCTHOIO OTHOLICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX alomuid Mup»,
«bnomorus. 5-7 knaccel» n «Pu3nka. 7 Kiaacc».

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (QopMHpOBaHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUNA — Ba)KHEUINUX (haKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHH,
JOCTYMHBIX O0O0OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



npuoOOIIEHNH K HAy4YHbIM METOJaM T[IO3HAHUS TMPU HU3YYCHHH BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHUM NpaBWJ O€30IaCHOr0 OOpalleHHs C BELIECTBAaMHU B
HOBCEIHEBHOM JKU3HH.

[Tpu u3yyeHuu XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMUPOBAaHHE WHTEIUIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0y4Jaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOU JEATENbHOCTH, HAYYHBIM
METOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycIoBUil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
ONbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue o00Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONb3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1EeJIecOo00pa3sHOro MNOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LENSIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CPEIbl;

—pa3BUTHE MOTUBAaLUMU K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpPO(MHUIS M HAIPaBIECHHOCTHU AAJIBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHus, coctapiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeZlellto), B 9 kiacce — 68 yacoB (2 yaca B HEAEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemiectBa. DPU3WUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IloHsATHE O MeTOomax MO3HAHMA B XMUMHH. UMCTBIC BeIIeCTBA M CMECH.
Crioco0sI pa3aeneHus: cMeceil.

ATOMBI M MOJEKYJIbl. XHUMHUYECKUE 3JIEMEHTbl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akO0H TMOCTOSHCTBAa cocTaBa BemiecTB. (OTHocUTENIbHAs aTOMHas Macca.
OtHOcuTENbHAs MOJICKYJIsIpHasi Macca. MaccoBasi J0JIsi XUMHYECKOTO 3JIEMEHTA B
COCJIMHCHUU.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3anmocBs3p Koym4uecTsa,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI[ BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCIUHCHUM.

DuU3NYECKNe U XUMUYECKUE SIBIICHUSI. XUMUUYECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudpukainus
XUMUYECKUX PEAKIUH (COCTUHEHNUS, PA3I0KECHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBmwiIaMu paboThl B JIaOOpaTOpUuu U
npuéMaMu 0oOpalleHus ¢ JJabopaTOpHBIM 000PYI0BAaHUEM, U3YYCHUE U OIMCAHUE
bu3MYeCKuX CBOWCTB O0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJIECHUE
bu3ndeckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHJEHCAIUsI BOJbl) U XUMHUYECKUX (FOpPEHUE CBEUYU, MPOKAIWBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OINMCAHWE NPU3HAKOB IMPOTEKAHUS XHUMUYECKUX PEAKIHUM (pas3sIoKEHUE caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) mpu HarpeBannu, B3auMoOAEUCTBUE Keme3a ¢ pacTBopom cosi meau (II),
H3y4eHHE CIOCOOOB pa3jeieHUsI CMeced: ¢ TMOMOIIbI0 MarHurta, (GUiIbTPOBaHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUE OUYNCTKU MTOBAPEHHOU
coiu, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IIapoCTEPHKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kuciopoa — snemMeHT u mpocToe
BemecTBO. HaxokneHwe kuciopoga B TPUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuabl. [lpumenenne xucnopoga. CrocoObl



MOJIy4eHHUST KHUCIIopoJa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOIa.

TennoBoit 3¢(deKT XUMHUECKON peaklnd, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHuE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — nsnmemenT M mpocTtoe BemecTBo. Haxoxknenwe Bomoponxa B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
noixyyeHust. Kucmotsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens. PacTBOpBI.
HaceimieHnbsle 1 HEHaAChIIEHHBIE PAacTBOPBI. PacTBOpHMMOCTH BEMIECTB B BOJE.
MaccoBas 10J11 BEIIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupoae U B KU3HMU 4esnoBeKa. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHJIOB:  cojeoOpasyrome  (OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHBIE) U
HeconeoOpazyomue. Homenkinatypa oxcumoB. @Du3ndeckue HU XUMHUYECKHE
CBOMCTBa OKCUJIOB. [lomydeHne OKCHuI0B.

OcHoBanus. Knaccudukauuss ocHOBaHM: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [loryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KUCHOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyXE, ITOJyUYECHHE,
coOupaHue, paclo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOoMJiIeHHe ¢ oOpa3llaMH OKCHIOB U
ONHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAaHUE M H3yUYCHUE
CBOWCTB BOJIOpOJAa (ropeHue), BzauMoJencTsre Bomopona ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAiIoOB), HaOIOAeHNE O00pa30OB BEIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCcOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBUE BOAbI C METAJJIAMHU
(HaTpuemM ©  KaimpmueM) (BO3MOXHO MCIIOJBb30BAHUE  BHJICOMATEPUAIIOB),



UCCJIEIOBaHNE O0pa3lOB HEOPTaHWYECKWX BEIMIECTB PAa3IMYHBIX KJIACCOB,
HaOIIOICHNE W3MEHEHUSI OKPACKH MHAMNKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
u3yueHune B3aummonencTBua okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpalM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOTO METAJIa JIPYTHMM K3 PacTBOpa COJM, PELICHUE
AKCHEPUMEHTANIbHBIX 33/lad MO TeMme «BaxkHeillne Kiacchl HEOPraHUYECKHUX
COECIUHECHUMN».

IHepuoauueckuii 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOAHBIX D3JIEMEHTOB (IIEJIIOYHBIE W IIEJIOYHO3EMEIbHBIE METAILIBI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Teprnonnueckont cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepuoast
u rpynmbl. Du3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbiX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPAJANyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUs Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIAHUH.

Xumunyeckass CBA3b. KoBaneHTHas (noJsipHas W HENOJSIPHAs) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUUECKUX AJIeMEHTOB. IOHHAs CBSA3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C pPAacTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3aoKeHusl, COEUHEHHUS).

Mescnpeomemmnbnie ceasu



Peanu3zanuss mMeXOpeaMETHBIX CBSI3€ MpU HU3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK Y MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO LIUKJIA.

OO01ue ecTecTBEeHHO--HayYHbIE TTOHATHS: HAy4YHBIM (akT, ruroresa, Teopusl,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoaUIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, GU3WYECKUE BEIUMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, bmocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaJdblLMs HU MX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

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

Knaccudukainys u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSAIIMXCS K PAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIMNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIioBOMYy 3¢ (deKTy, Mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKHE
ypaBHEHUSI.

[lonarue o ckopoct XxuMuueckor peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTE€HHBIX U TeTEPOTE€HHBIX
peakuusx. [lonarue o karammse. [lonstrne 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIONIME HAa CKOPOCTh XUMHYECKOM PpPEAKIMU M TOJO0KEHHUE XUMHUYECKOIO
paBHOBECHSA.

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



OKHCJIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMM C  HCIOJb30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C PaA3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CteneHs auccouranuu. CUIIbHbBIE U ClIa0ble 3JEKTPOJIUTHI.

Peakiun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMii HOHHOTO OOMEHa,
NOJIHBIE WM COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3ICKTPOIUTHUYECKOU
nuccounanyu. KauectBeHHble peakini Ha HOHBL. [[oHsTHE O THapOIHN3E CONE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpadura W ammasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOW peakuuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPOIPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMU KHUCJIOT, WIEJI0Yed H COJer
(BO3BMOKHO  MCHOJIb30BAHME  BHAEO MATEPHUAIOB), INPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKAHHWA  peakuuid HOHHOrO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakuuu pasiloKEHUs, COCIUHEHMs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAIIbHBIX 3a]1a4.

HemeTaJsiibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajinoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3nUecKue CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJAEHCTBHE C METalNIaMHM, HEMETaulaMH, WIeJI0YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, u3nyYecKue u
XUMUYECKre cBOMCTBAa. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, @QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mMe Kak
NpeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakiUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKLUs Ha



cynedar-uon. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsI3HEHUE OKPYIXKAIOWIEH Cpeabl COEOUHEHUSMHU Cepbl (KUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIlCHHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIEHU OKHUCIICHHs. A30T, PACIPOCTPAHEHHUE B IPUPOLE,
duznyeckue u XxumMuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUak, ero
duznyeckue 1 XMMHUYECKHE CBOMCTBA, MOyuyeHue u npuMenenue. Coiau aMMOHUS,
uX pU3NYeCKue U XMMHUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THas KHUCIJIOTa, €€ IMOoJyuyeHue, (PU3MUecKue M XUMHYECKHE
cBOMicTBa (OOLIME KaK MPEJCTaBUTENs KJacca KUCIOT U CHELU(PUYECKUE).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
ynoOpeHunil. XuMU4YecKoe 3arps3HeHNE OKPY KAOIIECH CPelbl COSTMHEHISIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3AyXa, MHOuYBbl U BoxoémoB). docdop,
ajioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciaora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YI0OPEHHIA.

OOmas xapaktepuctuka 31eMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XAapaKTEpHBIE  CTENEHM  OKUCIEHUA.  YIJIEpOJ,  aJUIOTPOIIHbIE
Moau(pUKalMK, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoricTBa. Ancopbrusa. Kpyrosopot yraepona B mpuponae. OKCUIBI yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBUE Ha J>KUBBIE OPTraHU3MBI,
IOJlyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHE MpOoOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1y100ampHOrO MOTEIUIEHHS KJIMMAaTa, I[apHUKOBBIN
3 ¢ekT. YronbHas KUCIOTa U €€ COMu, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA,
nojlyuyeHue u mnpuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO3MCTBE.

ITepBoHayanbHbIE TOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YIIAEBOAOPOAOB (yrojib, MPUPOIHBIM Tra3, HEPTh),
OPOAYKTHI UX TepepaboTku (O€H3MH), UX pOJib B OBITY W MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKN BAJKHBIX BEILIECTBAX: KHUPaAX, O€JIKax, yriieBoJax — U ux
posii B KM3HM 4eJOBEKa. MarepuaJbHOE €AWHCTBO OPraHUYECKHX W
HEOPTraHUYECKUX COECIUHEHUN.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npuMmeHeHne. CoenuHeHUs KpeMHUs B mnpupoje. OOmue npeactaBieHHUs 00
okcune kpemHus (IV) u kpemHueBoil kucnore. CUIMKAThI, UX HCIOJIb30BAHKUE B
OBITY, B MPOMBIIUICHHOCTU. Ba)kHelline CTpOUTENIbHbIE MaTepUalbl: KepaMHKa,



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

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMid Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TraJOr€HOB M HMX COEAWHEHUW (BO3MOXHO HWCIOJB30BAHHE BHUIACOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCNMHEHHUSIMH  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZEHUE TIpoliecca OOyTIUMBaHUs caxapa IMoJ JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHYECKHX CBOMCTB
pa30aBIEeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAYeCTBEHHOW peaKIuy Ha CyJIb(aT-
MOH M HAOJI0JIeHWe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coObupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IPOTEKaHUsI, B3AMMOICHCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTBI C MEIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3y4YEHUE MoJEeNen
KPUCTAJUTMUECKNX PEmETOK anmasa, rpadwura, ¢dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U M3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX PEaKIUui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX MPOTEKaHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a1a4 1o TeMe «BakHelIme HeMeTaJuIbl 1 UX COSIUHEHUS».

MeTaJuibl 4 X COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxenus B llepmommyeckon cucreMe XUMHUYECKMX 3ieMeHToB /J[. H.
MenneneeBa u crpoeHus aTromoB. CTpoeHue meTamioB. Mertamindeckas CBsI3b U
METAJIMYEeCKas: ~ KpUCTa/UIMUecKass  pemeéTka.  DJIEKTPOXUMUUYECKUU  psif
HaMpspKeHUH MeTaioB. U3nyeckrue U XMMUYECKHEe CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamuioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHHM,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBITINICHHOCTH.

[[{enounble MeTamIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
sanementoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
Pu3znuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIBI U



TUJIPOKCUABI HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METALUIOB M HUX
COCJIMHCHUH.

[[lenoyHno3emenbHblE METAJUIbl MAarHMid M KaJbLMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB . M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaxX0XJeHUE B Npupoae. PU3nuecKkue 1 XMuMUYECKUE CBOMCTBA MarHusl
M Kanplus. BaxHenmme COeAMHEHUs KalnblUs (OKCUI, THUIPOKCHUM, COJH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AJIoMUHUN: TIo10keHKE B [Ieproindeckoil cucteMe XuMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA aFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [lepuoanyueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpOEHHE aTOMa, HAaXOXKJI€HUE B mpupoac. Pu3nmyeckue Hu
XUMHYECKHE CBOMCTBA Xxene3a. OKcuabl, THAPOKCU bl U cou xkene3a (II) u xenesa
(IIT), ux cocras, CBOWCTBA U NOJYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMH, H3YYEHHUE  PpE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KUIBLUSA W HATpusg C BOJXOM (BO3MOJKHO HCIIOJBb30BAaHHWE BHUIACOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIB30BAHUE  BHUJIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, IIUHKA, KeJe3a
(I1) u xxene3a (II1), meau (11), HaGmrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJIAMEHM MOHAMM HATpHs, Kajuud W Kalblusi (BO3MOXXHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEUICHUE SKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TeMe «BaxkHenme
METAaJIJIbl U X COSTMHCHUS».

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYXarouel cpeabl (mpeaesbHas AOMyCTUMAs
KOHIEeHTpaus Bemects, aanee — [I/IK). Pons xumMnn B pemieHnn 3K0I0rM4eCcKux
npooIieM.

Xumuueckuii IKcnepumenm:

n3yyeHue oOpasIioB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesicnpeomemmnuwle céasu



Peanuzanusi MeXmpenIMeTHBIX CBsi3ed NMpU HM3yYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHSATUH, TaK U TOHSATHUH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPUAITHI.

dwuszuka: Marepusi, aToMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, TPOBOJHUKH,
MOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE311bI, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0Opa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMM, IPUHATHIMU B
oOliecTBe MpaBUjIaMUM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AIUN 00YYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTHh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OPUEHTAUN W
pacLIMpPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTH4eCKOro BOCIIMTAHUS:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAayKh B KM3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HHQOpMaluein o
NIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2)rpa’>KaIaHCKOro BOCIMTAHUSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBIMNOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINOMOIIM B IIpOLIECCE€ DOTOM y4yeOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHHWE M TMOCTYIKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U COCTaBISAIOLINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCcTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITHUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA ITOJYyYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMIOJAEMbIX MPOLECCOB U SIBJICHM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUI0 W TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUS B
JTaJIbHEHIIIEM;

4)¢popMuUpOBaAHMS KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUs TIpaBWU O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5)Tpya0BOro BOCIMTAHUSA:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUA TIO0 XHMHH, OCO3HAHHBIA BBHIOOD
VHIMBUAYAIbHON TPACKTOPUU MPOJOJKEHHS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeSTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)7K0JI0rH4eCcKOro BOCIIUTAHHUS

HKOJIOTUYECKU 1IEJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUs, TOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKoMy M TICUXHYECKOMY 3/10pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJ OE30MACHOTO MOBEIECHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOH, JJIs ITOBBIIECHHUS
YPOBHSL  DKOJIOTUYECKOW  KyJIbTYpbl, OCO3HaHHS TJOOAIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM M MyTed MX pPEeUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMATILHOM MPaKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

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



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble j1ornyeckue AeicTBus:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUW: PACKpPbIBATh CMBICI XUMHUYECKUX IMOHATHI (BBIAEHATH MX XAPAKTEPHBIE
MIPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYIMMHU NOHSATHUSAMH), HUCIOJIb30BAThH
MOHATHUS 711 O0BSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHHH, BHIOMPATh OCHOBAHUS U
KPUTEPUH 71l KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHUECKUE PACCYKJCHHS (MHIYKTHBHBIE, JEAYKTUBHBIE, IO aHAJIOTHUH),
JIE€JaTh BBIBOJIBI U 3AKIIOYECHHS;

YMEHHUE TMPUMEHATh B TMPOLECCE IO3HAHHUS TOHATUSA (IIPEIAMETHBIE U
METAIPEAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, UCTIOIb3YEMbBIE B XUMHUH,
peo0pa3oBhIBATh MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICTbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTAa), XHUMHUuyeckas ¢opMmyna U YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEIIeHUH Y4eOHO-IT03HABATENbHBIX 3371a4, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U XapPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBhIe uccieaoBaTe/bLCKHeE JeCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIECHUN;

npUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YICHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMynupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJIbTATaAM 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-TIONYJISIpHAsT  JIUTEpPaTypa XHUMHYECKOIO COJEPkKAHUs, CIPABOYHBIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbI U 3alPOCHI NPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX JJI BBITIOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHA,
OBJIQZICHUE KYJIbTYPON aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpeACTaBICHUS HHGOPMAINH U
WUTIOCTPUPOBATh pElIaeMble 3aJadyll HECJIOXKHBIMH CXEMaMH, JuarpaMmMami,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4eOHOU U
UCCJIeI0BATENCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJbCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPY)KAOUIEH MPUPOIAHOU
Cpepbl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHUS 3aJlaBaThb BOIPOCHI (B XOJ€ auaiora u (Wiau) JIUCKYCCHM) IO
CymecTBy  oOcyxkmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEIBHO BBIMIOJIHEHUS MTPEJI0KEHHOU 3aa4H;

YMEHUSI  TOPEACTaBIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbLHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; J€JaTh IMPE3EHTALHIO
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEpPUMEHTa (J1Ja0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIECIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHUST Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  NESITENBHOCTH  INPU  PELICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unui (00CyX aeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JICWCTBUM, ONpPENCIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOW PaOOTHI U JPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, [UIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 33Jla4, CAMOCTOATEIIBHO COCTAaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 33JaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/1JIaraéMble B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOIO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICIISIFOT: OCBOCHHBIC OOYYAIOIMIMMHKCS HAy4YHBIC 3HAHUS, YMEHUS W CIIOCOOBI



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

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

s PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHUX IOHSTHW: aTOM, MOJIEKYJa,
XUMHAYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAs U HEOAHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTA, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XMUMHUYECKas peakius, KiaccuuKamus peakuui: peaxiuu
COCAMHEHHUSI, pEaKUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIoBOU 3pdeKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CIIOM aroMa, aToOMHas OpOUTab, PaJNYC
aToMa, XUMHUYECKasl CBS3b, NOJSPHAs U HENOJSApHAs KOBAJIEHTHas CBS3b,
VWOHHAs CBA3b, MOH, KATUOH, aHWUOH, PAaCTBOP, MAccoOBas JOJI BEIIECTBA
(mpoLeHTHas! KOHLIEHTpalusi) B pacTBOPE;

s  WUIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MIPUMEHATH T MOHITHUSA MPHU OMMCAHUU BEIIECTB U UX NPEBPALLCHUN;

+ HCIIOJIb30BaThb XUMHYECKYI0O CHMBOJHUKY JJisi COCTaBiIeHUs (opmydr
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIINM;

+ OMpEAeNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEAUHEHHU 110
dbopmynam, BHJ XUMHUYECKOHW CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

« packpbiBaThb cMbIca Ilepuomnueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHME IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX DJIEMEHTOB OT MX MoJIokeHus B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

+ OIHKCHIBaTh W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoit
CHUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3inyaTb [OHIATUSA  «TJIABHAs
nonarpynna (A-rpynmna)» u «modounas noarpynmna (b-rpymnmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpblE€ MMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux snementoB [ W.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/ipa, 00IIee YMCIO IEKTPOHOB
U pacnpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKUE PEAKIUHU (MO0 YUCIYy M COCTaBy YYACTBYIOIIMX B pPEaKUUU
BEIIIECTB, M0 TETUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4E€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH TPOTEKaHUs 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 OIEpAIMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIeHHE, CHCTeMAaTH3alluo, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBA3EH — JJISI U3YyYECHHUS CBOMICTB
BEIIECTB W XHMHUYECKUX PpPEAKLUHM, ECTECTBEHHO-HAYyYHbIE METOMbI
MO3HAHUS — HAOJIOJCHUE, W3MEPEHHE, MOJICIUPOBAHME, JKCIICPUMEHT
(peanbHBI U MBICIIEHHBIN );

CleAoBaTh  IpPaBWJIAM  MOJb30BAaHUS  XUMHYECKOM  TOCYyIOW U
7a0b0paTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHaM OOpalleHus ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKLIUSIMH MO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3oo0pa3HBIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IJJAHUPOBAaTb M MPOBOJUTH  XUMUYECKHE  OKCIEPUMEHTHI MO
pPAacIo3HABaHHUIO PACTBOPOB ILIEJIOYEN M KHUCIOT ¢ TOMOIIBID UHIUKATOPOB
(maxkmyc, peHondTanent, METUIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl peaKiusi, XUMUUYecKasl CBsA3b, TEIUIOBOM A ekt
peakiuyd,  MOJIb, MOJISPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJUTHYECKAS JHUCCOLMAIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIIoTpoMnus, aM(pOTEPHOCTh, XMMHUECKas CBS3b (KOBAJICHTHAs, MOHHAs,
METaJUINYecKasi), KPUCTAUIMYECKas pemeETKa, KOpPpO3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pPEaKLUUH, NPENEIbHO JIO0IyCTHUMas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX IIOHATUM H
IIPUMEHSATD 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NIPEBPALICHU;
UCIOJIb30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyil
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIIMIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHNUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAIIEKHOCTH BEUIECTB K
ONpeAeIEHHOMY KJIacCy COEIMHEHUN Mo (opMysiaM, BHJ XUMUYECKOU
CBA3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKAas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnnunyo Gopmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «Mo0O04Has
noarpynna (b-rpynmna)», wmanbie ¥ OoJblIMEe NEPUOAbl, COOTHOCUTH
0003Ha4YeHMs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmiuue, ¢
YUCJIIOBBIMU  XAapPAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHYECKHX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOIIee YHUCIO BJIEKTPOHOB H
pacnpeneneHne WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M MX COCAVHEHUHN B
Ipeesax MajblX IIEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKLHH
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTEIEHEW OKUCIIECHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IIPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIINX
XUMUYECKUX PEAKLUM;

COCTABJISITh YPaBHEHHUs JJIEKTPOJUTUYECKOM JMCCOLMALUAUA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



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

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

coOmoaTh  MpaBWia  TOJB30BAaHUS ~ XHUMHYECKOWM  TOCYIOM |
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a Tak)Ke IIpaBWia OOpaIlleHUS C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUMUSIMH II0 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKIUU, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAaclO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OpOMHU/I-,
uoaua-, kKapobonat-, docdar-, cuwimkar-, cyibhar-, THIPOKCUI-UOHBI,
KaTUOHbI aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;

MIPUMEHATh OCHOBHBIE OINEPAIMHA MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0OOIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JIJI1 M3YYECHUS CBOMCTB BEUIECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METOJbl T[O3HAHUA —
HaOI0IeHNEe, MU3MEpPEHHe, MOJACTUPOBAHUE, IKCIEPUMEHT (pEabHBbId U
MbICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO yacoB
Ne HanmeHoBaHue pa3/iesioB U DyiekTpoHHbBbIE (IU(POBbIE)
KouTtpoJabHbie IpakTH4eckune
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3neu 1.IlepBoHayaibHbIe XMMHYECKHE TOHATHS
Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ’ bubnuoteka [JOK

' MPAKTUYECKOU €SI TETBHOCTH https://m.edsoo.ru/7f41837¢

JeJoBeKa

12 BertectBa 1 xuMu4eckue 15 1 bub6munoreka LIOK

’ peaKiuu https://m.edsoo.ru/7f41837¢

Hroronopaszneny 20

Paznen 2.BaxHeiimme npeacTaBuTe/J M HEOPraHNYECKUX BelIeCTB
21 Boznyx. Kucnopoa. Ilonstue 6 Bubmuotexa [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bonopoa. Ilonsitue o kucnorax 2 1 bu6mmoreka [IOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 | bubmunoreka LIOK

' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 | | bubmuoreka [{OK

' HEOPraHUYECKUX COCAUHEHHIM https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3.11epuonnyeckuii 3akon u [lepuoanyeckasi cucrema xumnueckux 3jemMeHToB Jl. U. MenneneeBa. CTpoeHne aToMoB.
Xumnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Iepronnueckuii 3aKOH U

31 [Tepmonnueckas cucrema 7 bubmunoreka LIOK
' XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue aroma
X €CKas CBS3b.
39 OHMHq 2 bubmuoreka [{OK
' KHCTHTEIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bu6munoreka LIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
p 3 bubmuoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
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9 KVIACC

KosnyecTBouacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM (nudppoBbie)
Ne n/m P Koutpoabsnbie IIpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1.BemecTBO U XUMHYECKHE PeaKIIHMU
L1 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 | Bubmuotexa [JOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [IOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs! AUCCOLMALIHS. g 1 | bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Hroronopaszneny 17
Pasznea 2.Hemera/sibl ¥ UX cOeIMHEHUSHA
21 OO01mas XxapakTepuCTHKA XUMUIECKUX 4 | bubmmoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIBL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01as XxapakTepUCTHKA XUMUYECKUX
2.3 anemeHTOoB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa OK
' PYTHEL ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKA XUMUIECKUX
2.4 anemeHToB IVA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa LIOK
‘ 3 PYIIIBL FTICPOL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no pasneny 25




Pa3zgen 3.MeTasIbI M UX COCIUHEHU A

but6mmoreka [IOK
.1 i 4
3 Obmme CBOHCTBA METAILIOB https://m.edsoo.ru/7f41a636
bubmunoreka LIOK
2 B I 1
3 aKHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.edsoo.ru/Tf41a636
Hroro no pasneny 20
Pa3znen 4.Xumus u okpy:kawiias cpeaa
4.1 BemtecTBa 1 MaTepHuaiibl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
‘ m P https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PezepBHoe Bpemst 3 Bubmmorexa [IOK

https://m.edsoo.ru/7f41a636
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IHHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne n/m

Tema ypoka

KoanuecTBo 4acoB

Bcero

[Ipenmer xumuun. Posb XuMuM B KU3HU YENOBEKA. Tela U BEMIECTBA 1
2 ITongaTue o MeTomax MO3HAHUS B XUMUH 1
3 [Ipaktuueckas padora Ne 1 «[IpaBumna paboTsl B 1abopaTopuu 1 MpUEMBI 0OpaIleHHs ¢ |

71a00paTOPHBIM 000PYIOBAaHHEM»
4 YucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus CMece 1
5 [IpakTuueckas padora Ne 2 «Pa3nenenue cmeceil (Ha mpuMepe OYUCTKY TOBAPEHHOM COITHN)» 1
6 ATOMBI 1 MOJIEKYJTBI 1
7 XUMHUYECKHUE AJIEMEHTHI. 3HAKU (CUMBOJIBI) XMMHUYECKUX 2JIEMEHTOB 1
8 [IpocThie U ClOKHBIEBENIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BelecTB. XuMudeckas hopmyiia. BaleHTHOCTh aTOMOB XUMUYECKUX |

3JIEMEHTOB
11 OtHocuTenbHasg atToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAst Macca 1
12 MaccoBas goist XUMHYECKOTO DJIIEMEHTA B COeIUHECHUU 1
13 KonuuectBo BemectBa. Moiib. MoiisipHas macca 1
14 Du3nYeCcKue U XUMUYECKHUE SIBIEHUS. XUMHUUYECKast peaKLnsl 1
15 [Ipr3Haku U yCclIOBUS IPOTEKAHUSA XUMHUYECKUX PEAKIUIA 1
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS 1
17 Brrunciienus koJiM4yecTBa, MacChl BEMIECTBA 0 YPABHEHUAM XUMUYECKUX PEAKIIUI 1
18 Knaccudukanuss XMMHUYeCKUX PEeaKINii (COeTUHEHUS, pa3NI0KEHUs, 3aMEIICHHsI, 0OMEHa) 1
19 M. B. JlomoHOCOB — yuéHbI-3HITMKIIONEeAUCT. O0O00IICHNE U CUCTeMAaTH3AIMI3HAHU T 1




20 KontponbHas padora Nel mo teme «BeriecTBa 1 XUMHUECKUE PEAKIHI» 1

21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopon — aneMeHT u mpocTtoe BeniectBo. O30H 1

2 dusnuecKkue 1 XMMUYECKHE CBOWCTBA KUCIOpoaa (peakiuu oKuciaeHus, ropenue). [lonstue o6 |
OKCHAAX

23 Crioco0bI mostyueHus KUCIopoa B 1a0opaTopuu U MpoMelluieHHOCTH. [IpuMeHenne kuciopoaa 1

o4 TennoBoii 3pPekT XUMUIECKON peakIuy, MOHATHE O TEPMOXUMHYECKOM YPaBHEHUH, SK30- U 1
SHIOTEPMHUECKUX PEAKIMIX

25 TorumBo (HedTh, yroib 1 MeTaH). 3arpsi3HEHHE BO3AyXa, CIIOCOOBI €ro MpeI0TBPAILCHHS 1

26 [TpakTrueckas padota Ne 3 o teme «llomydeHue u coonpanue KUCIOpoOa, H3YICHHE €T |
CBOMCTB»

27 Bonopoa — snemeHT 1 npocTtoe BemecTBo. Haxoxaenue B npupoie 1

28 du3nyecKue 1 XMuMHYECKHE CBOMCTBA Bojopoaa. I Ipumenenue Bogopoaa 1

29 [TonsiTHE O KMCIOTAX U COJIAX 1

30 Crioco0sbI oTyd4eHus BOAOPO/a B IaDopaTOpHu 1

31 [TpakTrueckas padota Ne 4 o reme «Ilomydenue u cobupanue BoAopoaa, U3ydeHue ero |
CBOMCTB»

32 MomnsipHblii 00bEM ra30B. 3aK0H ABOTAIPO 1

13 Boruncnenus o0bEMa, KoJIM4ecTBa BEllecTBa ra3a o ero M3BECTHOMY KOJIMYECTBY BEIIECTBA WU |
00BEMY

34 Boruncnenus 005EMOB ra3oB 10 YpPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA 0ObEMHBIX OTHOIICHUN |
ra3oB

35 Ddusnueckre 1 XUMUYECKHUE CBOIICTBA BOBI 1

36 CocraB ocHoBanuii. [TonsiTne 06 HHIUKATOpaAX 1

37 Bona kak pactBoputens. HachlllieHHbIE M HEHACHIILIEHHBIE paCTBOPBI. MaccoBast 10151 BEIIECTBA B |
pacTtBope

18 [TpakTrueckas padorta Ne 5 o reme «IIpuroroBieHne pacTBOPOB € ONpeAEIEHHON MacCOBOM |

JIOJIEN PaCTBOPEHHOIO BELIECTBA»




39 KonTponpHas padora Ne2 mo teme «Kuciopoa. Bonopoa. Boga» 1
40 Oxkcuapl: cocTaB, KiaccuduKanys, HOMEHKIIATypa 1
41 [TonydeHne u XUMUYECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB 1
42 OcHoBaHMHsI: COCTaB, K1accuukaius, HOMEHKIATypa 1
43 [TonydyeHne u XuMHUYECKHE CBOMCTBA OCHOBaHUI 1
44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa 1
45 [TonydyeHune u XuMHUYECKHUE CBOMCTBA KUCTIOT 1
46 Counu (cpenHue): HOMEHKIIATYpa, CIIOCOObI MOTyueHHs, XUMUYECKHE CBOMCTBA 1
47 [TpakTuueckas padora Ne 6. Pemnenne sxciepuMeHTaIBHBIX 3371a4 10 TeMe «OCHOBHBIE KJIacChl |
HEOPraHUYECKUX COCAMHEHUI»
48 I'eneTnyeckas cBsI3b MEXK/y KlaccaMy HEOPTraHUYECKUX COCTMHEHUI 1
49 O0600I11IeHNE U CUCTEMATHU3aIUs 3HAHUN 1
50 KonTponpHas padora Ne3 mo teme "OCHOBHBIE KJIacChl HEOPTaHUYECKUX COSTUHEHUI" 1
51 [IepBble MOMBITKY KJIACCU(PUKAUU XUMUYECKUX 31eMEHTOB. [IoHATHE 0 rpynmnax cXOIHbIX |
3JIEMEHTOB
52 Ilepuonnueckuii 3akoH u [lepronnueckas cucrteMa xumudeckux 3neMeHToB . M. Menneneera 1
53 IIepuonsl, rpynmel, NOATPYIIIILI 1
54 Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tombl 1
55 CtpoeHue AIIeKTPOHHBIX 0001049eK aToMOB 3neMeHToB [lepuoaudeckoii cuctemst /1. U. |
Menpeneena
56 XapakTeprucTHKa XUMHYECKOT0 3JIEMEHTA O €ro nojoxxkeHuto B [lepuoanueckoit cucreme /1. 1. 1
Menaeneena
57 3nauenue [leproanyeckoro 3akoHa JJis pa3BUTHUS Hayku U ipakTuku. [{. 1. MenneneeB — 1
Y4€HBII, IEAAror U rpak IaHuH
58 DNEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX IEMEHTOB 1
59 HNonHast xumudeckas CBs3b 1




60 KoBanenTHast nomnsipHasi XMMHYECKasi CBA3b 1
61 KoBaneHnTHast HenosspHasi XUMUYECKas CBSI3b 1
62 CreneHb OKHCICHUS 1
63 OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI 1
64 OxucIuTelIN 1 BOCCTAHOBUTEIIN 1
65 KonTtponbHas padora Ne4 o reme «CtpoeHne aToMa. XUMUYECKasi CBSA3b» 1
66 PeseprubIil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUH 1
67 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHIA 1
68 PeseprubIil ypok. O60011eHNE U CUCTEMATU3AIMS 3HAHUHA 1
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9 KVIACC

KoanuyecTBO 4acos

Ne n/m Tema ypoka
Bcero
1 Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux siaeMenToB J[. . MenaeneeBa 1
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB 1
3 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB 1
4 Buabl XuMu4ueckoil CBA3M U TUIBI KPUCTATUTMYECKUX PELIETOK 1
5 KonTtponbHas padora Nel o treme «IloBropenue u yriy0OieHrne 3HaHH OCHOBHBIX Pa3JIeloB |
Kypca 8 Kjacca»
Knaccudukamnmst XuMHUUeCKUX PEaKIUi MO pa3IudHbIM NMPU3HAKAM 1
[Tonsatue o ckopoctu xuMudeckoi peakuu. [IoHATHE 0 TOMOT€HHBIX U T€TEPOTreHHBIX PEAKIIHUIX 1
g [TonsiTHE O XNMHYECKOM paBHOBECHH. DAKTOPBI, BIUAIONINE HA CKOPOCTh XUMUYECKON PEAKIUU U 1
MOJIOKEHUE XUMUYECKOTO PABHOBECUS
9 OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH 1
10 Teopus snexkTponuTudeckoil nucconanuu. CHUIBHBIC U C1a0bIe JIEKTPOJIUTHI 1
11 HNoHnHble ypaBHEHUS peakIuid 1
12 XUMHUECKUE CBOMCTBA KUCIOT M OCHOBAaHMI B CBETE MPEACTABICHUN 00 3JEKTPOTUTHUECKON |
JUCCOIMAIIIN
13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 SJIEKTPOTUTHIECCKON THCCOIUAITAN 1
14 [TonsTue o ruaponuse coen 1
15 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 1
16 [Ipaktudeckas padora Ne 1. «PerieHne sKCIIepUMEHTAIBHBIX 3a7a9» 1
17 KonTtponbHast pabota No2 o TeMe «IJIeKTpoIMTHIeCKas TUCCOUAImsl. XUMHUYECKHUE PEAKIIUU B |
pacTBopax»
18 OO61mas xapakTepUCTHKA rajloreHoB. XMMUYECKHe CBOMCTBA Ha MPUMEPE XJI0pa 1




19 Xnoposogopoa. CoJisiHast KUCI0TA, XUMUYECKHUE CBOMCTBA, MOTYyYEeHUE, TPUMEHEHUE 1

20 [IpakTrueckas padota Ne 2 o teme «llomydeHune ConsTHON KUCIOTHI, U3yYeHHE € CBOMCTB» 1

21 Bbruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIMNA, €CIIM OJMH U3 PEearcHTOB JaH B U30BITKE 1

22 OO0m1ast xapakTepucTHKa 3JeMeHTOB VIA-rpymnibl 1

o AnnorponHbie MoauuUKaIuu cepbl. HaxoxaeHue cepbl U €€ COSTUMHEHUI B PUPOJIE. 1
XUMHUYECKUE CBOMCTBA CEPBI

24 CepoBoaopoi, cTpoeHHe, ((U3HNUECKUE U XUMUYECKHUE CBOMCTBA 1

25 Oxcuapl cepbl. CepHas KUCIOTa, (GU3UIECKHUE U XUMHUYECKHUE CBOMCTBA, TPUMEHEHNE 1

26 XUMHUECKUE PEaKINH, JIeXKAIIe B OCHOBE MPOMBIIIUIEHHOTO CIIOC00a MOJIy4eHHUs CEpHOI |
KHUCIIOTHI. XUMHUYECKOE 3arpsI3HEHUE OKPYKaIOIEN CPebl COETUHEHUSIMU CEPBI

27 Brrunciienne MaccoBoil 40JIM BBIXOJa MTPOAYKTA PEaKIuu 1

)3 OO01m1ast xapakTepUCTHKA 3JIeMEHTOB VA-rpynimbl. A30T, paclipoCTpaHEHHE B IPUPOJE, 1
buznyeckue 1 XuMUYeCKre CBONCTBA

29 AmMHaK, ero pu3nvYeckue 1 XMMHUUYECKUE CBOMCTBA, MOIyYeHUE U IPUMEHEHHE 1

30 [TpakTrueckas padota Ne 3 o teme «IlomydeHne ammuaka, U3ydeHHE €r0 CBOMCTB» 1

31 A3oTHas KUCIoTa, € Pru3nuecKkue U XUMHUIECKHUEe CBOMCTBA 1

1 Hcronb30BaHMEe HUTPATOB M COJIEH aMMOHUS B KQU€CTBE MUHEPAIBHBIX yI0OpEeHU. XUMHUECKOE 1
3arpsi3HEHNE OKPY KaIoIel cpeibl COETMHEHUSIMU a30Ta

13 ®ocdop. Oxeun pocdopa (V) u pochopHas Kucnora, GU3NUECKUe U XMMUIECKHE CBOUCTBA, |
MoJTyuyeHue

34 Hcnonp3oBanue ¢pochaToB B KaUeCTBE MUHEPATIbHBIX YIOOpeHUH. 3arpsi3HeHHE TPUPOIHOM |
cpenst hochatamu

35 VYrnepon, pacnpocTpaHeHue B pupojie, GU3NIECKUEe U XUMHIECKUE CBOMCTBA 1

36 Oxcuppl yraeposa, ux pu3nuecKue 1 XMMUYeCKHe CBOMCTBA. DKOJIOTMYECKUE MTPOOIIEMBI, |
CBsI3aHHbIE C OKcUIoM yriaepoaa (IV)

37 VYrosbHas KUCnoTa U €€ conu 1

38 [Ipaktuueckas padora Ne 4 mo teme "Ilonmydenue yraekucioro rasa. KauectBennas peakius Ha 1




KapOoHaT-HOH"

39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCTMHEHUSX YIiaepoaa 1
40 Kpemnuii u ero coenunenus 1
41 [IpakTuueckas padora Ne 5. Perienue skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «Bakneiimme |
HEMETAJUIBI U X COETUHEHUS»
42 KonTtponbnast padota Ne3 no teme «Baknelme HeMeTauibl U UX COSTUHEHUS» 1
43 OO01mas XxapakTepuCTHKa XUMUIECKUX IEMEHTOB — METaJUIOB. MeTayuinuecKkas CBs3b U |
MeTa/UIMYecKasi KpucTajuimueckas pemerka. Gusndyeckue CBOMCTBAa METAJIOB
44 XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUYECKUIN AT HAMPSHKEHUH METAILIIOB 1
45 O6mue crioco6b! mony4deHus: MeTayuioB. CriiaBel. BerduciaeHus mo ypaBHEHUSIM XUMHUYECKUX |
peakuuii, eciiv OJIMH U3 PEareHTOB COJEPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB 1
47 [llenounbie METaTIbI 1
48 Oxcuapl ¥ THAPOKCHIBI HATPUSL U Kallus 1
49 [llenoyno3eMenbHBIC METAJIIbI — KaJIbIIUA ¥ MarHUi 1
50 Baxneiiiune coequHeHns KanbIus 1
51 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 1
52 JXéctkocTh BOBI M CITOCOOBI €€ yCTpaHeHHS 1
53 [Tpaktrueckas padota Ne 6 mo Teme "JKECTKOCTh BOJBI U METOBI €€ YCTPaHCHHS " 1
54 AnroMuHUN 1
55 AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHIA 1
56 Keneso 1
57 Oxkcunpl, ruapokcuasl u conu xenesa (1I) u xenesa (III) 1
58 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 1
59 [IpakTuueckas padora Ne 7. Perenue skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «Bakneiimme |

METaJJIbI U UX COCAUHCHUA»




Breraucnenus mo YpPaBHCHHUAM XUMHNYCCKUX peaKuHﬁ, CCJIM OAVH U3 pCarcHTOB IdaH B M30BITKE UIIN

60 COJICPKUT IpUMecH. BrIunciaeHust MaccoBOM OJU BbIXO/a MPOIYKTA PeaKuu !
61 O06o01IeHre U cuCTeMaTU3alus 3HaHUN 1
62 Kontponbhas padota Ned o Teme «BakHelIne MeTauibl ¥ UX COSTUHEHUS» 1
63 BemectBa u MmaTepuanbl B HOBCEAHEBHOM )KM3HU YEJIOBEKA 1
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CpeIbl 1
65 Posib XMuUM B perieHN# SKOJIOTHIECKUX MTPOOIIeM 1
66 Peseprubiil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUH 1
67 PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIHS 3HAHHIA 1
68 Peseprubiil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUHA 1
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 8 kinacc/ Pyasuruc I'.E., ®enpaman @.I'., AKiinoHepHoe 00111eCTBO
«M3marensctBO «IIpocBemenne»
* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiinonepHoe 00111ecTBO

«3marensctBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






