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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe QeaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU NPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJINBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIpPENEIEHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
Kaue€CTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHSI XHUMUU C YUYE€TOM  MEXIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4alolUXCs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3y4deHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHusl.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMBbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPIrUM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHIeHUs TriI00aIbHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 001IeH U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA EAUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOYYEHHUU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  I€Iaroru4ecku
alaliTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha ONPEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIAbHBIX 3HAYMMBIX TMOHSTHM
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAIAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM D3JIEMEHTE U BEILIECTBE M CUCTEMbI ITOHATHI O XMMHUUYECKOM
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

— [lepuonnueckoro 3akona JI. . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKOM IUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHMUS
CBOMWCTB, CTPOCHUS U BO3MOXHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TMOJYyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAaHUSA B Hayke. M3ydeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKPYKAIOMUA MUDPH,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KiIaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (POopMHpOBaHHME 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAHUNA — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNH K HAyYyHbIM METOAAM T[O3HAHWS TMpPU H3YYCHHH BEIIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPa3HON JESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIf
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((dopmupoBanue oOmeNd (QYHKIMOHATIBHOW U €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUM OOBACHITH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONb3YysSd 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YUYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHUH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYJOBO I€ATEIHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1€JIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOILEH TPUPOAHON CPEAbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(duiis W HANpaBICHHOCTU AAJIbHEUILEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHUS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPXXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKUE TOHATHS

[Ipenmer xumun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WUYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE 0 MeTonax MO3HAaHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKHUX
a1eMeHTOB. [IpocThie U C0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcHUTENbHAs MOJIEKYJsIpHas Macca. MaccoBasi J0JisI XUMUYECKOTO 3JIEMEHTA B
COCIUHEHNUH.

KomnuectBo Beniectsa. Momnb. MomnsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUMN.

@u3nuecKnue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KECHHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu o0palleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
(bu3NYeCKuX CBOWCTB 0O0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SBJIEHUM, HAOII0ICHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkene3a ¢ pactBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALUS, XpoMaTorpadus, MpoBeJeHNE OUUCTKU MOBAPEHHOU
coi, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(ImapocTepKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31€MEHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!



MOJlydYeHHUs KUCJIopoJa B JabopaTOpuud M IpoMblieHHocTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALINS KHCIOPO/a.

TennoBoit 3¢(}eKT XUMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonmopon — anement M mpocrtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas 10J11 BEIIECTBA B PaCTBOpE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HMU 4esnoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenkinatypa oxcumoB. @Du3udeckue HU XUMHUYECKHE
cBOMCTBa OKCHIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

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

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHHUMN.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
NpeKpalieHuss TopeHus (moxapa), O3HaKOoMJIeHHe ¢ oOpasllaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHuE, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpOJia (rOpeHHuE), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (II)
(BO3MOXHO HMCIOJIb30BaHUE BHAECOMATEpUAoOB), HAOIIOACHHE O00pa3IOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



UCCJIeOBaHNE O0pa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX  KIJIACCOB,
HaOIFOICHNE M3MEHEHUSI OKPACKH MHIANKATOPOB B PACTBOPAX KHCIIOT M IIEIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpalM3aluM, IOJYyYeHUE HEPACTBOPUMBIX
OCHOBaHHI, BBITECHEHHE OJHOTO METAJIa JIPYTMM W3 PacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMe «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoauuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [lonsTne o
rpynnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Iepronnueckoit cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. OU3WYecKUd CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IPpaKIaHUH.

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

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuyeckuii IKCnepumenm:

H3ydeHue oOpa3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEIOYEM, IMPOBEACHUE OMBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiy pazioKeHHsl, COSTUHEHU).

Mescnpeomemnmnbnie ceasu



Peanmu3anuss MexXnpeIMETHBIX CBSI3ed NpPU WM3YYEHUHM XHMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMHOJIb30BaHME KaKk OOIIMX €CTECTBEHHO--HAYyYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIINUXCSA CUCTEMHBIMU ISl OTAENIBbHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TOHSTHS: Hay4HbIN (akT, rUnores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoauIHOCTh, HAOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIlECTBA, Ia3, (PU3MUYeCKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIHsA

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaiuus, KalblUsi M HX
COCIUHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBl XUMHUYECKOW CBS3U. THIBI KPUCTATIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEIETKHU U
BHUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMU4ecKuX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo
U3MEHEHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX M TeTePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOLIIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI



OKHCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HCHOJB30BAHMEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiun nonHoro ooMeHa. Y ciaoBUs IpOTEKaHUS peakiuii HOHHOTO OOMeEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOTUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O TMApOSIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, MPOLECCAa AUCCOLUMAIMUA KHUCJIOT, WIEJI0Yed H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWS  peakuuid HMOHHOrO  OOMeHa
(oOpazoBaHue ocanaka, BBIJACICHHE Ta3a, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 1 X cOeIMHEHHUS

OO6mast xapakTepuctuka rajioreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (pU3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieno4amMu). XJIO0POBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHu3M YeloBeKa. BaxHelmme XJIOpuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPO1a
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pu3nYecKue u
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, @QU3MYECKHME M XUMHUYECKHE CBOWcTBa (00IIMe Kak
NpEeACTaBUTENS KJacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakinu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynbdar-uoH. HaxoxaeHnue cepbl u €€ COeIMHEHUH B Mpupoje. XUMHYECKOE
3arpsi3HEHUE OKPYXAloIel Ccpelbl COeNWHEHUSMU cepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAIICHHUS.

OOmmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxuMmuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUak, ero
dusznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OMyyeHue U nmpuMenenne. Conu aMMOHuS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoyiydeHue, (PU3nYecKue U XUMHUUYECKUE
CBOMCTBa (00OIIME KaK MPEACTaBUTENs Kjacca KHUCIOT U cHenuuyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCcKoe 3arps3HeHNE OKPYKAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAU(UKALIMKM, PACOpPOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoricTtBa. Ancopbus. Kpyrosopot yraepona B mpuponae. OKCUIBI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (PU3MYecKue U XMMUYECKHUEe CBOMCTBA,
noiyuyeHue W npuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MTOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLIEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIEBOAOPOAOB (yrojib, MPUPOIHBIM ra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX poJiib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKax, YriieBoJax — U UX
poid B KM3HM 4eJoBeKa. MarepualibHOE€ €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HUCIOJIb30BAHKUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeillline CTpoUTENbHbIE MaTepHalbl: KEPaMHKA,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOro MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TraJIOr€HOB M WX COEIMHEHHI (BO3MOXXHO MCHOJIb30BAHUE BUAECOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3luaMud XJOpUIOB (TaJOT€HHIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOZCHUE TIpoliecca OOyTrIuBaHUs caxapa IMoJ| JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIIEHHOI CEpHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH W HAOJIOJIeHWe NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOWCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHMUsI, B3AMMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEMIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENEN
KPUCTAIUTMYECKUX pemETOK anMasa, rpadura, (QymiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  afICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yYEHUE
CBOMCTB YTJIEKHCIIOTO ras3a, MpOBEeJCHUE KaueCTBEHHBIX peaKIui Ha KapOoOHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX MPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no TeMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckor cucreMe XUMUYECKMX 3yeMeHToB [J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psl
HaMpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHM,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U IPOMBITINICHHOCTH.

[[lenoynbie MeTambl: MONOXKEeHUE B [lepronnueckoil cucTeMe XMMHUYECKUX
anementoB . . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIECHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u



TUJIPOKCUIBI HATpusi W Kanus. lIpuMeHeHue WmEenoYHbIX METAUIOB M UX
COCIUHEHUU.

[[lenoyHno3emenbHblE METAJUIbl MarHuid M KalblMA: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumudeckux aneMmeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliue coeluHEHUS Kaiblusg (OKCUJA, THUIPOKCUI, COJIH).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0)KeHNE B [lepnoandeckon cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHUE CBOMCTBA allOMUHHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJTIOMUHHS.

Keneso: nonoxenne B [lepnognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA *kene3a. OKkcu b, rTuapoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIOJB30BAHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJB30BAHUE  BHUJIEOMATEPUATOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), mequ (I1), HabnrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAMU HATpus, KaJlus U Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEpUMEHTANBHBIX 3a7a4 10 TeMe «BaxuHelume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mestcnpeomemnmnuie ceasu



Peanuzanusi MeXNpeAMETHBIX CBs3€M NpH M3yuYeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

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

dwuszuka: Marepusi, aTroM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
NOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

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

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIMTATEIIbHON JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAUN WU
pacLIMpPEHME OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAacJelHI0, MOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAyKh B KH3HU
COBPEMEHHOr0 OO0IIeCTBa, CIOCOOHOCTH BJIAAETh TOCTOBEPHOW HMHQOpMaluen o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaxJaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpH
BBIMIOJITHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE€ OTOM y4yeOHOW MEATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJIECHWE M TMOCTYINKH CBOMX TOBapuIlle C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33pPEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOLINC
OCHOBY JUIsl IOHUMAaHUs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, MpeJCcTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HNPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPENON, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUU IO
XMUMHH, HEOOXOJUMBbIE Uil OOBSCHEHUS HaAOJMI0JAEMbIX MPOLIECCOB U SIBJICHMI,
MO3HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypoO, JOCTYMHBIMU TEXHUYECKUMH CPEACTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHMIO, JI0003HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM W HUCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABIEHHOCTH M YPOBHSA OOy4YEHUS B
JIaTbHEUIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3[0pOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOrojsi, HAPKOTUKOB, KYpEHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUsT TIpaBW O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3IiuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
YKW3HU Ha 3€MJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nyeCcKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIIOECHUS
paBuJ OE30MACHOTO MOBEICHUS IpU paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAKOIMIMUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTYYaeMble MPU U3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, IS ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTUHE MHUpPA, U YHUBEpCAIbHbIC yaeOHbIE NeWCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE yYeOHbIe 1eiiCTBUSA

ba3oBble j10rnyeckue AeicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), KUCIOJIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTD JIOTHUECKHUE PACCYXKICHUsI (MHIYKTUBHbIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JI€TaTh BBIBOJIBI U 3AKIIOUYCHHS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS TMOHATUS (NMPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIENIU, UCIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUI 3HAK (CMMBOJI 3JEMEHTAa), XUMHUuyeckas ¢GopMmyna M YypaBHEHHUE
XUMHUYECKON peakuu — MpU PEIICHUH Y4eOHO-IT03HABATENbHbBIX 3371a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIIECTBEHHbIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSX.

Ba3oBhIe uccieaoBaTe/ILCKHeE 1eCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI T10
MIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YMEHHWE HaONI0JaTh 3a XOJOM IpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JMUTeparypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OILEHUBATH MNPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIHIO;



YMEHHE MPUMEHATh pa3indHble METOJbI U 3alpOChl MPU MOHUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/7a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTH,
OBJIQJICHUE KYJbTYpON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHUs HHPOPMAIUN U
WLTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KaIOLIEH MpUpOIHON
Cpensbl.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

yMEHHUs 3ajJlaBaTh BOINpPOCHI (B XoJe Juasora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaeMoill  TeMbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

YMEHUST  TPENCTaBIsATh  TOJYYCHHBIE  pPe3yJbTaThl  IMO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAILHUIO
pEe3yAbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENbHOCTH  MpPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAILUSA
COBMECTHBIX JCHCTBHH, OINpeAeNeHUEe KpPUTEPHEB IO OICHKE KavyecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOSITENbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEILIECTBAX W PEAKIMSIX,
OLICHUBATh COOTBETCTBHE IOJYYEHHOI'O pE3yJbTaTa 3asBICHHOHN €M, yMEHHE
UCIIOJIb30BaTh M AaHATM3UPOBATh KOHTEKCTHI, ITPeIjiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOl pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUM, crnenupuyYecKkne s TpeAMETHON o0nactu  «XuMHUsS», BHUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHsX.

K konIy oOyuenus B 8 kyiacce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE 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, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCu(PuKanus peakiuii: peaxiuu
COCAMHEHHUsI, PEaKUUMU PA3JIOKEHUs, pPEaKUUUd 3aMEUICHUs, pPeaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIIOBOM 3(hPeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aToOMHas OpOUTab, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOp, MAaccoBas JO0Js BELIECTBA
(MponeHTHasE KOHLIEHTpAIKsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKHX TNOHATHA U
MIPUMEHATH ITU MOHITUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPAILLICHUN;

e HCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIIUM;

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

e packpeiBaTh cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHy0 ¢opmy Illepuonnyeckoi
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTh MOHATHS «IJIaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpblE€ HMMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux osaementoB . WM.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMUYECKHUX IJIEMEHTOB (COCTaB U 3apsij s/ipa, 00IIee YHCIO dIEKTPOHOB
U pacmpeeeHue X MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBRA,
XUMUYECKUE peakuuu (10 YUCIy W COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEILIECTB, MO TETUIOBOMY (D PEeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIXKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKaHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU NEITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3allui0, KiIacCU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl M3Y4YEHUs CBOICTB
BEIIECTB M XHMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEpPEHHE, MOJICITUPOBAHHUE, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHust ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHHUIO W COOMPAHHIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

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

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl pPeaKius, XUMHUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuu,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJCKTPOJIUTHYECCKAS JHUCCOLMAIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HeoOpaTUMble PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIEC pPEAKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAHOBJICHHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBaJICHTHAsl, MOHHAS,
METaJlJIMYecKasi), KpUCTAIUIMYECKass pemérka, KOoppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW PEaKLUUH, IPENEIbHO IO0IyCTHUMast
xoHuenTpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
IIPUMEHSATH 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NPEBPALICHUM;
UCIOJIB30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyil
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUSI XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAJIEKHOCTH BEUIECTB K
ONnpeAeNEHHOMY KJIacCy COEIMHEHUN 1Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XUMHYECKOH (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U  XapaKTEPU30BaTh
tabnuunyto (opmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», Mansle u Oosbliue NEpUONbI, COOTHOCHUTH
0003Ha4YEeHMs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuue, ¢
YUCJIIOBBIMM  XAapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacmpezieieHue HMX IO DSJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIINe
3aKOHOMEPHOCTH B U3MEHECHMM CBOWCTB DJIEMEHTOB U MX COCAVHEHUHN B
Ipeesax MajblX IIEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAcTBYIOLIMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, N0 U3MEHEHUIO CTEIEHEW OKUCIIECHUS
XMUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOHIME U CHEHUPUUECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, NOATBEPXKAAas OMNMCAHUE
IPUMEPAMHU MOJIEKYJIIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPaBHEHHs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHUS pEaKIHii, TMOATBEPKIAOININX CYyIIeCTBOBAaHUE
TEHETUYECKOU CBSI3M MEXK/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 TPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJIIO0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmoaTh  MpaBWia  TOJB30BAaHUSI ~ XHUMHYECKOW  TOCYIOM |
7abopaTOpHbIM  00OpYIOBaHMEM, a TaKXKe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpallid MBICTUTEIBHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHUE, CHUCTEeMATHU3alUI0, BBISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4Y€HHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAyYHbIE METOIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHe, MOJCIUPOBAHNE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).
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