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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepalbHON pabodeil MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMum Aa€T TPENCTABICHUE O IIENSAX, OOIIEH CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJINBAECT 00s3aTeNbHOE IPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM M TEeMaM MPOrpaMMbl MO XHMHUHU, OMNPENENACT KOJUYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJEAOBATENBHOCTh  M3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4alolUXCs, OMNpeeNseT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeNbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbTaTamM 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yueHHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOTO COAEepPIKAHMUS.

3HaHWE XWMHUH CIY)XUT OCHOBOW i (HOPMHUPOBAHHS MHUPOBO33PEHUS
oOydaromerocs, ero mpeacTaBiICHU O MaTepuaibHOM EIMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (popMUpPYyEMbIE€ XUMHEN MpPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOIMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs TrI00aIbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM ¥ KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001Ie U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIJ] B (JOPMUPOBAHWE MBINUJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW  ydeOHOU  JesTeIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJaIONTUXCS;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTHYECKOE
o0pa3zoBaHue 00yUJaIOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOyYEHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COolCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SBJISETCS  IeIarorm4ecku
allaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMPEAEIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMBIX TMOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIaIbIBAETCS U3 CUCTEMBI
MIOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATELHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

— [lepuomnueckoro 3akona /. . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIlMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHMUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYy4YEHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTHHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpYKaIOMUA MUDPH,
«buonorus. 5—7 knaccel» U «Pu3KKa. 7 KjIaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (QopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JESATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpuoOOIIEHUH K HAyYHbIM METOJaM T[O3HAHUSA TMPU HU3YYCHHHU BEIIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUM M PA3BUTHUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENBbHOM U y4eOHO-HCCIEeT0BATEIbCKON
JESATEIIbHOCTH, OCBOCHUM NpaBWJ O€30IacHOr0 OOpalleHHs C BELIECTBAaMHU B
MIOBCEIHEBHOM JKH3HH.

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

— (GOpMHUPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0y4Jaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecreueHne ycaoBUil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue oOmeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATh SIBICHUSA
OKpPY’KAIOIIeT0 MHpa, WUCIONb3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITENBHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKM HKOJIOTHYECKU
1eJIecOo00pa3sHOro MNOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CpeIbl;

—pa3BUTHE MOTUBAaLUMU K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HAa OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IPO(MMUIIS M HAIPABIEHHOCTU AAJIBHEHIIEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTogax Mo3HAaHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocTsie 1 ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnyeckasi ¢GopMyna. BareHTHOCTP aTOMOB XHUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COEUHEHHNH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
Macchl M 4YHCNa CTPYKTYpPHBIX €IWHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHYECKUX COCTUHEHUMN.

Du3nuecKue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMHYECKHUX PeaKIHii (COeTUHEHUS, pa3I0KEHUs, 3aMEIICHUs, OOMEHa).

Xumusi B cucreme Hayk. Hudopmanus o mnpodeccusix, CBSI3aHHBIX C
NPEAMETOM «XHUMHUS».

XUMUYECKUMN IKCIIEPUMEHT:

3HaKOMCTBO C XMMHUYECKOW MOCYJO, MpaBUIaMH padOThl B Jabopatopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHHE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
busnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, NMPOKAJIUBAHUE
MEHOW MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCJIOTOMN) SBICHUM, HAOIIOICHHE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pas3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4eHHE CMOCOOOB pa3eieHHus CMeCed: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHHE,
BbIMIApMBaHUE, JUCTWIIALKA, XpoMaTrorpadus, TpoBeJeHINE OYUCTKH MOBAPEHHON
coiid, HaOJIOJEHWE U  ONHUCAHME  pPe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MAcCChl, CO3JAaHUE MOJEIEH MOJIEKYII
(IrapocTepKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M MpoOCToe
BelecTBo. Haxoknenuwe kuciopoga B MNpUpOAE, (PU3MYECKHE U XUMHUYECKUE



cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!
MOJly4YeHHUs1 KUCIOpoJa B J1abopaToOpuu M MpOMbIIUIEHHOCTH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALINS KHCIOPOa.

TemnoBoit »hdekT XUMHUUECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/yXa, YCHIIEHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKUe UM XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceblmenHsle M1 HEHACBIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 70Jis BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pactBOpoB B mpupojae U B KU3HMU 4esnoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHUe NpUPOJHbIX BOJ. OXpaHa v OYHCTKA IPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knmaccuduxarus
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue MU XUMHUYECKUE
cBOMCTBa OKCHJIOB. [TomydyeHune okcuIoB.

OcnoBanusa. Knaccupukauus ocHOBaHHMIl: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHOoBaHuU. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUMN.

XUMHYECKHUMN IKCIIEPUMEHT:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOoMJiIeHHe ¢ oOpa3llaMH OKCHIOB U
ONMMCAaHHWE HX CBOWCTB, MOJy4YeHHE, cOOMpaHHe, pPAcCllO3HABAaHHWE M HW3YUYCHHE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcugoM meau (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), HAOMIOAEHUE 00pa30B BEUIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJbBI C METAJLIAMU



(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
UCCJIeIOBaHNE O0pa3l0B HEOPTraHWYECKWX BEIMIECTB PAa3IMYHBIX KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOMl KHUCIIOTHI,
KHCJIOT C MeETajulaMHy, pPEeakUWil HEUTpaJIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COECIMHEHUN.

[Hepuoauueckuii 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KiIacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Tepuoanueckon cucrembl xumuueckux 3iaeMeHToB [l. 1. Menneneea. [lepuobl
u rpynmbl. DOu3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. . V. MenneneeB — y4€HbIM U
rpa)KJaHVH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
[Iponiecchbl OKUCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIN.

XUMHYECKUMN IKCIIEPUMEHT:

u3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
IUAPOKCUAA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakinu pazioKeHUsl, COSTUHEHU).

MexnpeaMeTHble CBA3H



Peanu3zanuss MeXnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LMKJIA.

OO61ue ecTecTBEeHHO--HayYHbIe TTOHATHS: HAy4YHBIM (akT, rurmoresa, TEopusl,
3aKOH, aHalW3, CHHTE3, Kilaccuukanus, TMepuoIUIHOCTh, HAOII0ICHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEILIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, a3, (U3WYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

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

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPHUOJOB, KM, KaJdblLHUs U MX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3U.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSAIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUI, TeHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxanuys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIIoBOMY 3¢ (deKTy, 1o
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
YpaBHEHHS.

[lonarue o ckopoct XxuMuueckor peakiuu. [loHstne o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [IoHsITHEe 0 TOMOTEHHBIX U TeTEPOTE€HHBIX
peakuusx. [lonsarne o karammse. [lonsTue 0 xumuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIOIIME HAa CKOPOCTh XUMHYECKOW pPEaKIMU M TOJO0KEHHUE XHUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJINTEIbHO-BOCCTAHOBUTEILHOM peaKuum. CocraBnenne YpPaBHEHUU



OKHCJINTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMHU
XUMHU4ecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu monHoro ooMeHa. Y ciaoBUs IPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE W COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IoHSATHE O TMapOIN3E CONEN.

XUMUYECKUIN IKCIIEPUMEHT:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M ammasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOLUMAIMUA KHUCJIOT, WIEJI0Yed H COJEHr
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MAaTEPHAIOB), MPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHHWS  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHnue ocanaka, BBIJACICHHE Ta3a, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajiaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (HuU3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTalllaMH, MIeno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3nyYecKue u
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMUYECKHE CBOWcTBa (00mIMe Kak
NpEACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKIUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEAKLUs Ha



cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIlel cpelnbl COeNWHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAICHHUS.

OOmmast xapakTepuctuka 371eMeHTOB VA-rpyrmmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacCIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMudeckue cBoiicTea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
dusznyecKkue U XMMHUYECKHE CBOMCTBA, MOMyyeHUe U nmpuMenenne. Conu aMMOHus,
ux (pU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoyiydeHue, (PU3nYecKue U XUMHUYECKUE
CBOMCTBa (00OIIME KaK MpPEACTaBUTENs Kjacca KHUCIOT U cHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMU4YeCcKoe 3arps3HeHNE OKPYIKAOIIEeH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciaora, GU3NIECKUE U XUMHUIECKUE CBOMCTBA,
nonyuenue. Mcnonp3oBanue GpochaToB B KaueCTBE MUHEPAIBbHBIX y100pEHUil.\

3nakoMcTBO ¢ CamMapCKuM a30THBIM 3aBOIOM«KyHOBIIIEBA3OTY.

Ob6mas xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJEepoi,  aJuIOTPOIHbIE
Moau(duUKalKMK, paclpoCcTpaHEeHHE B NpUpOJe, (PUINYECKHE U XUMHUYECKHE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
b dexT. YronpHas KUCIOTa U €€ COH, NX (PU3NYECKUe U XUMUYECKHUE CBOWCTBA,
noiyuyeHue u npuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUILIUHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO3MCTBE.

[lepBoHayanbHbIEe TOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COCIUHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HePTH),
NPOAYKTBI WX TepepaboTku (OEH3WH), WX POJb B OBITY U IMPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKax, YriieBoJax — U UX
poIM B OKM3HM 4YeloBeka. MarepuanbHO€ €AMHCTBO OPraHUYEeCKHX H
HEOPraHUYECKUX COCAMHEHUN.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE U
npumeHeHue. CoenauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
OBITy, B TIPOMBINIUICHHOCTH. BakHEeWIne CTPOUTENbHBIE MaTepHalbl: KEPaMHKA,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6€30macHOTr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

XUMHYECKUM IKCIIEPUMEHT:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlUid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
X TIPOTEKAHWs, OIBIThI, OTPAXKAMOIMKE (PU3NMUECKHE W XHUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHI (BO3MOXXHO HMCIOJIb30BAHUE BUAECOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl W €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZCHUE TIpoliecca OOyTIMBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4€HUE XHMHYECKHX CBOMCTB
pa30aBJIeHHOI CEepHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakuu Ha Cyib(aT-
MOH M HAOJIOJieHWe NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoMcTBamMM a3zoTa, (ochopa M uX coeaMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuil, mogydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHUsI, B3AMMO/ICMCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MOJENen
KPUCTAIUTMYECKUX pemETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOupaHue, paclo3HaBaHUE U U3yUYEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX pEaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHUE C
NPOAYKIIMEH CUIIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSI.

MeTaJiibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucreMe XUMHUYECKMX 3ieMeHToB [J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUH MeTaioB. OU3nyeckrue U XMMUYECKHUE CBOMCTBa MeTaiioB. O0iue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[{enounble MeTawIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anementoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COEIUHEHNN.

[Ilenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux sneMeHToB . M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHUE B Ipupoie. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliue coequHEHUs Kaiblus (OKCHJA, TUIPOKCUI, COJIM).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJFOMUHHUI: TI0JI0)KeHNE B [leproandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. Pu3nuecKue u
XUMHUYECKHUE CBOMCTBA allOMUHUSI. AMQPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITIOMUHHS.

Keneso: nonoxenne B [leprognyueckon cucreMe XuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcuibl, rTupoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHHUE.

Camapckuil MeTajuypruuecKuid 3aBOJ] - 3HAKOMCTBO C TPOU3BOJICTBOM.

XUMHYECKUMN IKCIIEPUMEHT:

O3HAaKOMJIEHME ¢ oOpa3laMud METaNIOB U CIUJIaBOB, UX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  pPE3yJbTaTOB  KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPUATIOB),
UCCIIEOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA JKEe3a B KHUCIOPOJIE
(BO3MOXXKHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, JKEJe3a
(IT) u xene3a (I1I), menu (1), HaGarOAEHNE M OMMCAHUE TIPOILIECCOB OKPAITMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kaldblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB TUJPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA IMHKA, PELIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BaxHelume
METAJUIBI U KX COCTUHEHUS».

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eEJIOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momoins npu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolel cpeanl (mpenesibHas AOMyCcTUMast
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npoOJieM.

XUMUYECKUMN IKCIIEPUMEHT:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepHabl).



MexnpeaMeTHble CBSA3H

Peanmuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyUYHBIX
MOHSITU, TaK U TIOHATUH, SBJSIONINXCS CUCTEMHBIMHU JI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTeCTBEHHO-HAYyYHBbIE TMOHATHSA: HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, MEPUOAUYHOCTb, HAOIIOEHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, MMapHUKOBBIMA
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

dwuszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUAN 3apsia, MPOBOIHUKH,
NOJyIPOBOJHUKU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTH, KPHCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI M3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJHI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMM, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OPUEHTAaUN W
pacUIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTH4ecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
YU Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHUs XWMHUYECKOM HAyKh B KM3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BIAAETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2)rpamaaHCcKOro BOCIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  Y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIpOLIECCE€ O3TOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLIECHMBaTh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBapuIlel C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOIINE
OCHOBY JUIsl IOHUMAaHMS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCcTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMI0JAaEMbIX MPOLECCOB U SIBJICHMI,
MO03HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyUYEHHUI0O U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSA OOy4YeHUS B
JIaTbHEHIIEM;

4)¢opMuUpOBaAHMS KYJbTYPHI 310POBbSI:

OCO3HAHHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbI 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUIA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUsS TIpaBWU O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6)3K0JI0rMYeCKOro BOCIIMTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJI OE30MACHOTO MOBEIECHUS MpU paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU WU3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, AJIs ITOBBIIICHHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOO0ATBHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbBIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J1ornyeckue 1eicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUICHHUSI MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX TMOHSTHI (BBIIENSATh UX XapaKTepHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TMOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIETIbHBIX ()AKTOB U SIBJICHHH, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTHUECKHUE PacCyX IAeHUsl (MHIYKTUBHbIC, NEAYKTUBHBIEC, IO aHAJIOTHH),
JI€TaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIECNIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI BJEMEHTa), XUMHUuyeckas ¢GopMmyna M YypaBHEHHUE
XUMHUYECKON peakuu — MNpy PEIIeHUH Y4eOHO-IT03HABATENbHbBIX 3371a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIIECTBEHHbIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

npUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbI U 3aIpPOCHI MPU TOUCKE M O0TOOpE
uH(OpPMAIUU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHIA,
OBJIQJICHUE KYJbTYpPON aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEeACTaBICHUS HHHOPMAINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXHBIMH CXEMaMH, JAuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH NpPUPOIHON
Cpenpbl.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1elCTBHA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJie¢ nauasora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaemMoil  TeMbl, (OPMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pPe3yJabTaThl  IO3HABATEIIHLHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIECOBAHNIO CBOMCTB BEMIECTB, YICOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuii (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUEe KpPUTEPHEB IO OICHKE KavyecTBa
BBITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIBHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOT'O pE3yJibTaTa 3asBICHHON €M, yMEHHE
WCITOJIB30BATh ¥ aHAM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MNpeAMETHOM o0nacTu «XUMHUS», BUIBI
JNEATENPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAIlUsX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiacCu(uKaius peakiuii: peaxiuu
COCAUHEHHUSI, pEaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3pdeKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CIIOM aroMa, aToMHas OpOWTab, PaJaNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJECHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(mporeHTHAsE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHUYECKHX TNOHATHA U
MIPUMEHATH T MOHITHUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUN;

e WCIOJBH30BAaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINI;

e ONpENeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATh U XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuonnyeckoi
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTbh TMOHATHS «IJIaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YMCIIO IEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D (EKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIL;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUS XWMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMAaTH3allui0, KiIacCU(UKAIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3y4Y€HUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7a0b0paTOpHBIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacmo3HaBaHHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MMOMOIIBIO MHIUKATOPOB
(maxmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

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

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peakius, XUMUUYecKasl CBsA3b, TEIUIOBOM A deKT
peakiuu, MOJIb, MOJISPHBIM  00BEM,  pPacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMNS, PEAKIIUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAHOBJICHHE,
aIIoTpomnus, aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAIUIMYecKas pemi€Tka, KOppo3us METaJIIOB,
CIJIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIebHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX IIOHATUM H
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPALICHUN;
UCIIOJIb30BAaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCICHNUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOTO COCTaBa, IIPUHAJIEKHOCTH BEUIECTB K
onpeneaéHHOMY KJacCcy COEIMHEHHH 1o (opmylaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHYECKON (Qopmyse, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
Tabnuuynyo (opmy lleproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas MOArpymna (A-rpynma)» U «moOovHas
noarpynna (b-rpynna)», manbie ¥ OoJblIMEe MNEPUOAbl, COOTHOCUTH
0003HaUEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHYECKHUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIee YHUCIO BJICKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOKCTB JJIEMEHTOB U UX COECIMHEHUN B
npeaenax MajblX IEPUOIOB U IJIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAcTBYIOIIMX B pPEAKUUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, M0 U3MEHEHHUIO CTENEeHEed OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAaHMUSI ~ XHUMHYECKOW  TOCYIOM |
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBWia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEpPAlMd MBICTUTEIBHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJIbl TIO3HAHUS —
HaOMIOICHNE, M3MEpPEHHe, MOJCIUPOBAHUE, JKCIEPUMEHT (peaabHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
N Kosn4yecTBouacoB DJIeKTPOHHbIE
; HaumenoBaHnuepasiejioB u (undposbie)
n/ Bcer  Kontpoabnbiepabor  IIpakTuyeckuepador
TeMIIPOrpaMMbl o0pa3oBartejibHbIEpecyp
I ) bI bl
CBI
Paszgen 1.IlepBoHavyaibHbIeXUMHYECKUETIOHSITUS
Xumus — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTHIECKOM 5 0 2 bubmorexa LIOK
’ p https://m.edsoo.ru/7f41837c
NEeSITENLHOCTH YET0BEKA
bub6munoreka LIOK
1.2 B 15 1 0
CIICCTBA 1 XHMITICCKUCPCaKiin https://m.edsoo.ru/7f41837¢
Hroronopaszneny 20
Paznen 2.BakHeilime nmpeacTaBuTe 1M HEOPraHMYECKUX BeleCTB
bub6munoreka LIOK
2.1 B .K ! 0 6 0 1
O31YX. RHACIOPOJL. LIOHATHE 00 OKCHAax https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 B d1 8 0 1
OZIOPOL LIOIHTHE O KHCIIOTAX H COILIX https://m.edsoo.ru/7f41837¢
but6moreka [IOK
2.3 Bogma. P ! 0 5 1 1
ona. PactBopsl. [lonsaTre 06 0CHOBaHHSX https://m.edsoo.ru/7f41837c
OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COETUHE bu6nuoreka [IOK
24 . 11 1 1
HUM https://m.edsoo.ru/7f41837¢
Hroronopaszneny 30

Paznen 3.Ilepuoanuecknii 3axkoH u [lepuoagnuyeckasi cucrema xumudeckux 3jeMmeHToB /. U. MenaesneeBa. CTpoeHneaTOMOB.

XHUMHYECKASACBA3D. OKI/ICJII/ITCJII)HO-BOCCTaHOBI/lTeJIbHblepeaKllPlPl

3.1

[Tepuoanueckuii 3akoH u [lepronnueckas

7

bu6mmoreka [IOK




crucTemMa XMMUYeCKuXx annemMeHToB /1. U.
Mengene-eBa. CTpoeHneaToma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKHCIUTEIBHO- 2 bubnuoteka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837¢
Hroronopas ety 15 ngﬁﬂ:ﬁfﬁfétlgsn
PezepBHoeBpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10O 63

I[TPOTPAMME




9 KVIACC

N KosnyecTBouacoB JJIeKTPOHHBbIE
* | HanmMmeHOBaHHMepPAa3IeJIOB H (undposbie)
n/ Bcer = KouTpouabHbiepado IIpakTuyeckuepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
1 0 ThI ThI
Chbl
Pazgen 1.BemiecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHue 3HaHUHI 5 ] 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca § Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKHXPEA 4 0 0 bubmuorexa [JOK
’ KLUt https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIH. 2 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEAKIMU B pacCTBOpax https://m.edsoo.ru/7f41a636
Hroronopaszneny 17
Pa3zgen 2.HeMeTa/JILI M BX COETUHEHU ST
71 OO01mast XapakTepuCTHKa XUMUIECKIX 4 0 1 bubmmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u 6 0 0 bubmmorexa [TOK
’ N Py - -eP https://m.edsoo.ru/7f41a636
eécoeIMHEHUs
OO61mas xapakTepuUCTHKa XUMUYECKUX Eub 1OK
nonmoTexa
23 VA- LA 7 0 1
DJICMCHTOB rpymmeL. A30T, Gocop 1 ix https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast xapakTepuCTHKa XUMUIECKIX
2.4 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 1 bubmmorexa HOK
' . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Hroronopaszneny 25




Pa3zgen 3.MeTasIbl M UX COCTUHEHU A

bu6mmoreka [IOK
B i 4
3 ObmpecBofCTBaMETaIIOB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2 B 7 1
3 aXHEUIIe MeTaJluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroronopaszneny 20
Paznen 4. Xumusi 1 OKpy:Kaouas cpeaa
4.1 BemntecTBa 1 MaTepualnsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroronopaszneny 3
PesepBHOEBpEMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




HHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
Ucnonb3yemsble
Ne i/ Temaypoka npoBepoYHble
npoueaypbl
1 [Ipenmer xumuun. Ponp XuMuM B KU3HU YEIIOBEKA. Tela U BEIeCTBA
) [TpakTrueckas padota Ne 1 «IIpaBuiia paboThl B 1abopaTopuu U IPUEMBI 0OpaIIEHHUS C
J1a00paTOPHBIM 000PYTOBAHUEM)
3 [TonsiTHe 0 METOIaX O3HAHUS B XUMUU
4 UYucreie BemecTBa U cMecu. CrocoObI pa3aenieHus: cMecei
5 [TpakTrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OYUCTKU TTOBAPEHHOM COJIH )»
6 ATOMBI U MOJIEKYJIBI
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX 3JIEMEHTOB
8 [IpocTblie U CIOXKHBIEBEUIECTBA
9 ATOMHO-MOJIEKYJISIPHOCYUYECHHE
10 3aKOH MOCTOSIHCTBA COCTaBa BEILECTB. XUMHUECKas popMyia.
BanieHTHOCThaTOMOBXMMUYECKUXAIEMEHTOB
11 OtHocutenbHas aToMHas Macca. OTHOCUTENbHAS MOJIEKYJISipHAs Macca
12 MaccoBast 10JIs1 XUMHYECKOT0 YJIEMEHTA B COCIMHCHUU
13 KonuuectBo BemectBa. Mosb. Mosnsipaast macca
14 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask peaKIus
15 IIpu3Haku U ycioBus NPOTEKAHUS XUMUYECKUX PEAKLIUN
16 3aKOH COXPaHEHHS MACChl BEIIECTB. XUMUYECKUE YPABHECHUS
17 Brluncienus Koam4ecTBa, MacChl BEIECTBA 10 YPABHEHUAM XMMUYECKUX PEaKIUN
18 Knaccudukanmss XuMudeckux peakiuii (CoequHEHUs, Pa3I0KEHUs, 3aMEIICHHS, OOMeHa)
19 M. B. JlomoHOCOB — yuéHbIi-3HITUKIONEeTUCT. O0O00IICHNE U CUCTeMATU3AHSI3HAHUI




20 KonTpomnbnas padota Nel mo Teme «BerecTBa 1 XUMHYECKHE PEAKITUI Aa

21 Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucinopon — aneMeHT u npoctoe BemectBo. O30H

” du3ndecKue U XUMUIECKHE CBOMCTBA KUCIOPOa (PEaKIIUu OKHCICHUS, TOPEHHUE).
[Tousarmneoboxcumax

” [TpakTuueckas padota Ne 3. CiocoObl moMydeHHsI KUCIOpOAa B 1abopaTopuu u
npombiluieHHOCTH. [IpuMenenunexkuciopoaa

24 TennoBoit 3pheKkT XUMUIECKON PEaKIiu, TOHATHE O TEPMOXHUMHYECKOM YPAaBHEHHH, SK30- U
SHAOTEPMHUUYECKUX PEAKIIUIX

25 TomnuBo (He(Th, yroiib M MeTaH). 3arpsi3HeHHe BO3/1yXa, CIIOCOOBI €0 Mpel0TBpaIeHHUs

2% [TpakTrueckas padota Ne 3 o reme «Ilomydenue u cobupanue KUCIOPOa, U3YICHHUE €TO
CBOKWCTB»

27 Bonopoa — snemeHT u npocroe BemecTBo. HaxoxaeHue B npupoje

28 du3nyecKue 1 XMMHUYECKUE CBOMCTBA Boopoaa. [IpumenenneBogopoa

29 [TonsiTHE O KMCIOTAX U COJIAX

30 CriocoOblI mostyueHust BOAOPOa B J1aOOpaToOpuu

31 [Tpaktrueckas padota Ne 4 o teme «llomydeHue u coOupanue BOAOpOIa, U3y4eHUE €ro
CBOMCTB»

32 ModsipHblii 00bEM ra3oB. 3aK0oH ABOTAIPO

1 Brruncnenus o6bpEMa, KoaruecTBa BEIIecTBa ra3a o ero M3BeCTHOMY KOJIHUYECTBY BeIlleCTBa
Wi 00bEMY

34 Boruncnenus 00bEMOB ra3oB MO ypaBHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHUMN
ra3os

35 dusnueckue U XUMUYECKHUE CBOMCTBA BOJIBI

36 CocraB ocHoBanui. [TonsiTue 00 nHIUKATOpaX

37 Bopna kak pacrBoputens. HacblieHHbIE U HEHACBIIIEHHBIE PACTBOPBL. MaccoBast 10715 BEIIECTBA
B pacTBoOpe

38 [Tpaktuyeckas padora Ne 5 o Teme «IIpUroToBieHne pacTBOPOB C ONpPEACIEHHON MacCOBOM




JI0JIEN pACTBOPEHHOIO BELIECTBA

39 Kontponbras padota Ne2 o reme «Kucnoposa. Bogopoa. Boga» na

40 Oxcuapl: cocTaB, KIaccU(pUKaIHs, HOMEHKIIATypa

41 [Tonmy4yeHne M XUMHUECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHI0B

42 OcHoBaHus: cocTaB, KilaccupuKaIys, HOMCHKIaTypa

43 [TonydyeHue 1 XMuMHYECKHUE CBOMCTBA OCHOBAHUM

44 Kucnotsr: cocras, kiaccudukanms, HOMEHKIATypa

45 [TonydyeHne 1 XuMHYECKHUE CBOMCTBA KUCIOT

46 Comnu (cpennue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHsI, XHMUYECKHE CBOMCTBA

47 [TpakTuyeckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 3324 10 TeMe «OCHOBHBIE KIIACChI
HEOPraHWYECKUX COEAUHEHUIN

48 I'enernueckas cBsi3b MEKy KJIacCaMU HEOPraHUYECKUX COEAMHEHUMN

49 O06o0uIeHne 1 cucTeMaTU3ausI3HaHUN

50 Kontponbras padota Ne3 o teme "OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUN" na

51 [lepBble NONBITKY KJIACCU(PUKALMU XUMUYECKUX 3J1eMEeHTOB. [loHATHE 0 rpynmax CXOIHBIX
3JIEMEHTOB

52 Ilepnonnueckuit 3akoH u Ilepuoanueckas cuctema XuMudeckux 3ieMeHToB [[. 1. Menneneesa

53 [Tepuoapl, rpynibl, DOATPYIIIBI

54 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M3oTonsl

55 CtpoeHue 3JIeKTPOHHBIX 000J109eK aTOMOB 3J1eMeHTOB [lepuoanueckoii cucremst /1. .
Meunpaeneena

56 XapaKkTepUCTUKA XMMUYECKOr0 3JIEMEHTA 110 €ro nosioxkeHuto B [lepuoguueckoit cucreme /1. M.
Meunneneena

57 3nauenue Ilepuonnueckoro 3akoHa s pa3BUTHs HayKu U nipakTuku. /. 1. MenneneeB —
Y4EHBIN, IEJAror U rpakx JaHuH

58 DJIEKTPOOTPHULIATETBHOCTHATOMOBXUMHUYECKUXIIIEMEHTOB




59

HMonHagxumMuueckasacBs3b

60 KoBaneHTHasmonsipHasXUMHYECKASICBA3b
61 KoBaneHTHassHEONSIPHAIX UM YECKASICBSI3b
62 CteneHbOKHUCICHUS
63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBICPEAKITMHI
64 OxuciuTenu u BOCCTAHOBUTEIHN
65 Kontponbras padota Ne4 o reme «CTtpoeHHe aToMa. XUMHYECKAsICBSI3b) na
66 PesepBHbIit ypok. O600IIeHNE U CCTeMAaTHU3alHs 3HAHUIA
67 PesepBubIil ypok. O6001IeHIE M CUCTEMAaTH3aIIMsI 3HAHUN
68 PesepBHbIit ypok. O000IIEHNHE U CCTeMAaTHU3alHs 3HAHUIA
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KVIACC

Ne o/ Temaypoxka

1 Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema XuMudeckux 3ineMeHToB 1. 1. Menneneena

2 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMHUYECKHX JIEMEHTOB MEPBBIX TPEX NEPHOIOB

3 Knaccu¢ukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB

4 Buabpl XMMUYECKOM CBSA3U U TUIIBI KPUCTAJUIMYECKUX PEIIETOK

5 Kontponsnas padora Nel o teme «IloBropenue u yrinyOneHne 3HaHUH OCHOBHBIX Pa3JIeioB
Kypca 8 Kiacca» Aa
Krnaccudukanys XuMHUECKUX peaklMii 0 pa3IUYHbIM IPU3HAKAM
[TonsiTue 0 ckOpocTH XUMUYECKOU peakiuu. [IoHsATHE 0 TOMOTEHHBIX U FeTEPOreHHBIX PEaKIMIX

2 ITonsiTHe 0 XMMHUYECKOM paBHOBeCHH. DAKTOPBI, BIUAIOINE HA CKOPOCTh XUMUYECKON PEAKLIUU
1 TI0JIO’KEHUE XUMUYECKOTO PAaBHOBECHS

9 OKHCIIUTENBHO-BOCCTAHOBUTEIbHBICPEAKIINHI

10 Teopust anekTponuTHIecKkoi auccoruanyu. CHIbHBIC U CIIa0bIe DIEKTPOIUTHI

11 HNonnbleypaBHEHUAPEAKLIHI

12 XUMHUYECKHE CBOMCTBA KHCIOT M OCHOBAaHUM B CBETE MPEACTABICHUN 00 3JIEKTPOIIUTHUECKOM
JUCCOLMAUN

13 XUMHYECKHE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 SJIEKTPOJIUTHUECKON TUCCOITHAITNT

14 IlonsaTHe 0 runposmsecoen

15 Oo6o0u1ieHne 1 cucTeMaTu3ausI3HaHUN

16 [TpakTrueckas padota Ne 1. «PemeHne sSkCiepuMeHTATBHBIX 337129

17 KonTpomnpHas pabota No2 mo Teme «IIEKTPOIUTHYECKAs AUCCOIUAINS. XUMUUECKUEPEAKIIUU B
pacTBopax» Aa

18 OO6m1ast xapakTepuCTHKa rajJOreHOB. XMMUUYECKHE CBOMCTBA HA TIPUMEPE XJIopa

19 XnopoBogopoa. CoJisiHast KUCIOTa, XAMUYECKHE CBOMCTBA, MOTyYeHUEe, TPUMEHEHNE




20 [TpakTuyeckas padora Ne 2 o teme «llomydeHue CoNsIHOM KMCIOTHI, H3y4eHHUE €€ CBOMCTBY»

21 Brruucienus mo ypaBHEHUSIM XUMHYECKUX PEAKIIMH, €CITH OJIMH U3 PEareHTOB JaH B U30BITKE

22 OOm1ast xapakTepucTHKa 371eMeHTOB VIA-rpymiisl

” AnnotpornHsle Moaudukanuu cepsl. HaxoxxaeHue cepsl 1 €€ COeIMHEHUH B TPUPO/IE.
XUMHYECKUECBOMCTBACEPDI

24 CepoBojopo, cTpoeHue, Gu3ndecKue 1 XUMUIECKUE CBOMCTBA

25 Oxcupl cepbl. CepHast KMCI0Ta, PU3MUYECKHE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE

26 XUMUYECKHE peaklliy, JIeXKalllle B OCHOBE MIPOMBIIIJICHHOTO CII0co0a MOy4eHHs CEpHON
KHCIIOTHI. XUMHUYECKOE3arps3HEHUEOKpY Katoeicpebicoe IMHEHUMUCEPHI

27 Brrunciienne MaccoBOi 101 BBIXOJA TPOAYKTA PEAKLIUU

73 OO6mr1ast xapakTepucTrKa 3JIEMEHTOB V A-Tpymiibl. A30T, paclipoOCTpaHEHHUE B PUPOJIE,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA

29 AMMHaK, ero (GU3NYecKre U XMMUIECKHNE CBOMCTBA, TTOTyYCHUE U IPUMEHEHUE

30 [Tpaktruyeckas padora Ne 3 mo teme «llonmydyenue aMMuaka, U3y4eHue ero CBOUCTBY

31 A3oTHas Kuci0Ta, e€ GU3NIECKNe U XMMHUYECKHUE CBOMCTBA

39 Hcnonb30BaHre HUTPATOB U COJICH aMMOHHSI B KQUeCTBE MUHEPATBLHBIX YIO0OPCHHIA.
XHUMHYECKOE3arpsA3HEHUEOKPYKatOIIeCpeAbICOE INHEHUIMUA30Ta

1 docdop. Oxcun pochopa (V) u bochopnas kucimora, puznueckre 1 XMMUIECKHE CBOWCTBA,
MOJIy4YeHue

34 Hcnons3oBanne GocdaToB B Ka4eCTBE MUHEPATHHBIX YIOOPECHUA.
3arpsi3HEHUETTPUPOIHOMCpeabIdochaTaMu

35 VYraepon, pacipocTpaHeHHe B IPUPoOE, (PU3NIECKHE U XUMHUECKUE CBOICTBA

16 Oxcupsl yriaepona, ux pusndeckre U XMMHUECKHUe CBOMCTBA. DKOJIOTHYECKUE MPOOIEMBI,
CBs3aHHBIC ¢ OKcHioM yriaeponaa (IV)

37 VYronbHast KUCIOTA U €€ CONu

18 [TpakTrueckas padota Ne 4 o teme "Ilomydenue yriekuciaoro ra3a. KauecTBeHHas peakius Ha

kapOoHat-uon"




39 [TepBoHayaIbHBIE OHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCUHEHUAX yriiepoa 1
40 Kpemuuii u erocoequuenus 1
41 [TpakTuyeckas pabora Ne 5. Pemenue skcriepuMeHTaIbHBIX 33a4 10 TeMe «BaxHeime 1
HEMETAJIJIbl U UX COeTMHEHUS»
42 KonrtponsHast padora Ne3 o teme «BakHel1e HEMETaIIIbl U UX COSUHEHUSD) 1
13 OO11as xapakTepucTUKa XUMUYECKHX JIEMEHTOB — METaJNIOB. MeTainyeckas CBs3b U |
MeTaJlJIn4ecKasi Kpucrauinyeckas pemeérka. GusnueckrecBoicTBaMeTaIoB
44 XHWMHUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH psAJl HAPSKEHUI METANIOB 1
45 O61ue ciocoObl nonydeHus: MmetauioB. CriiaBbl. BeuncieHus no ypaBHEHUSIM XUMUYECKUX 1
peaxkuuii, eciiu OJJMH U3 PeareHTOB COJIEPKUT IPUMECH
46 [ToHsiTHE O KOPPO3UKUMETAIIIOB 1
47 [IlenoyHbIEMETATITBI 1
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJIHS 1
49 [IlenouyHo3eMenbHBIC METAIUIBI — KAJIbITUH U MarHUM 1
50 Baxxuennmecoe IMHEHUAKAIBIAS 1
51 O06o0u1ieHne 1 cucTeMaTu3ausI3HaHUN 1
52 JKécTkoCTh BOMIBI M CTIOCOOBI €€ YCTPaHECHHS 1
53 [TpakTryeckas padora Ne 6 o Teme "YKECTKOCTb BOJIBI U METO/IbI €€ yCTpaHeHHS " 1
54 AmoMuHUI 1
55 AmdoTepHbIe CBOWCTBA OKCUAA U THIPOKCH A 1
56 Kenezo 1
57 Oxcupl, runpokcuas! u conu xenesa (1) u sxenesa (11I) 1
58 O06001IeHrEe ¥ cCUCTEMaTH3alUI3HaH NI 1
59 [TpakTrueckas padota Ne 7. Permenue sxcrepuMeHTaIBHBIX 3a/1a4 110 TeMe «BakHelme |
METaJIJIbl U UX COETUHEHUS»
60 BbruucrieHus mo ypaBHEHUSIM XUMHUECKUX PEAKIUN, €CIIM OJIMH U3 PEearcHTOB JAaH B U30BITKE 1




HJIN COACPKUT MPUMCCH. BBI‘-II/ICJIGHI/ISIMaCCOBOﬁHOHHBBIXOHaHpOHyKTapeaKI_II/II/I

61 O06001IeHre ¥ cCUCTEMaTH3alUI3HaHUI 1
62 KontponbHast pabota Ne4 o teme «BakHelI1IMe METAIUIbI U UX COCIMHEHUS 1
63 BemecTBa 1 Marepuaisl B IOBCEAHEBHON KU3HU YEJIOBEKA 1
64 XHUMUYECKOE3arpsi3HEHUEOKPYKAIOIIEHCPETbI 1
65 Poitb XUMUM B pelIeHHH YKOJIOTHYECKUX MPOOIeM 1
66 Kontponbras padota Ne5 "OGobmienne u cucreMari3anus 3HaHui" 1
67 PesepBHbIit ypok. O600IIEHNE U CHCTeMAaTHU3alHs 3HAHUIA 1
68 PesepBubIil ypok. O6001IeHHE M CUCTEMaTH3aIIMsl 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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