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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1m0 XMMHM Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHMs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaresbHON MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepanbHOW pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIHUU MPEnofaBaHus Y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX Opranm3anusax Poccuiickoit denepanuu.

[Iporpamma 1o XMMHM JAET MNPEJCTABIECHUE O LEJAX, OOIIEH CcTpaTeruu
oOydeHHusi, BOCIHMTAHHA W PAa3BUTHS OOYy4AIOUIMXCA CPEICTBaMU y4eOHOro
peaMerTa, yCTaHaBJIMBAET o0s13aTenbHOe IpeIMETHOE coJlep KaHue,
pPEeLyCMaTpUBaET PACIPEICICHUE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE IO
pazgenamM M TeMaM MPOrpaMMbl MO XHMHH, ONPEIEISeT KOJWYECTBEHHBIE W
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh  M3YYEHUS XUMHUU C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTE  O0yYalolUXCs, OINpeAeNseT BO3MOXHOCTH MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
porpaMMbl Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUM K
pe3ynbTaTam 00y4eHUs XMMUU Ha YPOBHE LieJiel U3y4eHHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENIbHOM JAESITENbHOCTH OO0YYaromerocss Mo OCBOEHUIO
y4eOHOTO COIepPIKAHMUS.

3HaHME XUMHUU CIYXUT OCHOBOM aiisi (pOpMHpOBaHUS MHPOBO33PEHUS
oOyJaromierocs, €ro mpeacTaBICHU O MaTepualbHOM EIMHCTBE MHpPA, BAXKHYIO
posb urparT (GopMHpyeMble XUMHEH NpPEACTaBICHUS O B3aUMOIIPEBPALLICHUSIX
SHEPrUH U 00 HBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSAX PELICHUS TI00aTbHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPIeTHUUECKOM,
MUIIEBOM U 3KOJIOTMYECKON 6€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3yuenue xumumu:

CIOCOOCTBYET  peaju3allud  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHSL U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 0011l U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUS U TBOPYECKUX CIHOCOOHOCTEM
oOydJarouuxcsi, HABBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHON  JesTeNbHOCTH,
DKCIIEPUMEHTAILHBIX M HCCICIOBATEIHCKAX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B IPOPECCUOHATBHON ACSITENbHOCTH;

3HaKOMUT CO CHEHU(UKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €AUHCTBO IPUPOABI U YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;

crocoOCTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K TPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTUYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBiieHHs B OOYyYE€HHUU XMMUU OOECIEYMBAIOTCS CHEnu(UKOit
colepkaHusi  y4eOHOro mpeaMera, KOTOPbIA  SIBJISETCS  MENaroruyecku



allaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XMMUU Ha OMpEACTIEHHOM 3Tare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 001Iero 0oOpa3oBaHMsl OpPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI IEPBOHAYAJIBHBIX IMOHATHM XHMHHU, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX IIOHATHH
OpraHN4EeCKON XUMHH.

CrpyKkTypa coaepkaHusi porpaMmbl 10 XMMHUM COPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydyeHuro. CoJepKaHue CKIAIbIBAETCS U3 CUCTEMBI
INOHATAM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPIraHM30BaHbl 10 IPHHLMILY
IIOCJIEA0BATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— llepunogmueckoro 3akona JI. M. MeHnneneeBa Kak OCHOBHOTO 3aKOHa
XUMUU;

— YUYEHHsI O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3U;

— TPEICTaBICHUNH 00 JIEKTPOJUTUYECKOW JUCCOLMALMM BEIIECTB B
pacTBopax.

Teopernyeckne 3HaHUSA pPACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKU
IOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS M1OCIEOBATEIBLHO OT OJJHOTO
YPOBHSL K JAPYroMmy, BBINONHSAS (YHKUMU OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS M BO3MOKHOCTEU INPAKTUYECKOTO NMPUMEHEHHSI U MOJy4ECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHune mporpaMmbl 1O XUMHH  CHOCOOCTBYeT (HOPMHUPOBAHHIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEeMHOM NPUPOJbI, LEHHOCTHOIO OTHOUIEHMS K HAay4YHOMY 3HAaHWUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydeHHWe XMMHMM IPOUCXOIUT C NPHUBJICUYCHHUEM
3HAaHUA W3 paHee HU3YyYEHHbIX YYEeOHbIX MnpeaMeToB: «OKpyKaolui MHPY,
«buosorus. 5—7 kimaccel» u «dusuka. 7 Kmacey.

IIpy wW3ydeHMM XUMHMM HPOUCXOAUT (HOPMHpPOBAHUE 3HAHUA OCHOB
XMMHYECKON HAyKH KakK 00JIaCTHM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBHI.
3amaya y4yeOHOro IpeaMeTa COCTOUT B (OPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HaHUW — BaXHEUIIUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHH,
JOCTYMHBIX 0000IIEHUN MHUPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
OpuOOIIEHNHM K HAyYHBIM METOJaM T[O3HAaHUSA TPU HU3YYCHUH BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-IIO3HABATENbHONM U y4eOHO-HCCIIEI0BATENbCKON
JESITEIbHOCTH, OCBOCHUHM MPaBHJI 0€30MacHOro OOpalleHHs C BEIIECTBAMHU B
MMOBCEIHEBHOMN KU3HU.

[Ipu n3yyeHHMH XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs BaXKHOE
3HaYEHUE NpUOOpeNr TaKue 1eH, KaK:



— (opmupoBaHHEe HMHTEIIEKTYaJbHO PpAa3BUTOM JUYHOCTH, TOTOBOM K
camMo00pa3oBaHNI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHSITHIO PEIICHHA,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBHSIM JKU3HH;

— HampaBICHHOCTh OOy4YeHUS Ha CHUCTEMaTHYeCKoe MpUOOIIeHHE
0o0ydJarmuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOW NEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHMS, (HOPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— oOecrieueHue yCIIOBUH, CHOCOOCTBYIOLIUX IpUOOPETEHUIO
oOy4JalImMMHUCA  OMbITa  Pa3HOOOPA3HOW  AESATENbHOCTH, TO3HAHHUS U
CaMOTIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHINH), WMEIOIINX
YHHUBEpPCaJIbHOE 3HAYCHHE VISl PA3TUYHbBIX BUJIOB JI€ATEIHHOCTH;

— (QopmupoBanue o00meld GYHKIUOHATHPHOM U €CTeCTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSICHATL ¥ OICHWBATH SIBIICHUS
OKpPY)KarOIIeT0 MHpa, WUCIONB3Yys 3HAHWS U OMBIT, MOITYYCHHBIE TPU W3YYCHHUU
XUMHH, TPUMEHSTh WX TPU PEHICHHH MpoOJeM B MOBCEAHEBHOW >KU3HH H
TPYAOBOH ACSITEIHLHOCTH;

— ¢opMupoBaHHEe Yy OOYYarOIIMXCS TYMAHHUCTHUYECKUX OTHOIICHUH,
NMOHMMAaHUs [EHHOCTH XUMHUYECKHX 3HAHUW [UIsl BBIPAOOTKH OKOJOTHUECKU
IeJIeCO00pPa3HOr0 TOBENCHUS B OBITY W TPYAOBOH EATEIHHOCTH B IENSIX
COXPAaHEHHUS CBOETO 37I0POBBS M OKPYIKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOduiIs M HAIpPaBIEHHOCTH AAbHEHIIIErO
oOyJeHwus.

OOmiee 4YmCIO YacoB, OTBEAEHHBIX I H3YYCHHs XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pazoBanwms, coctaBiseT 136 yacoB: B 8 kitacce — 68 gacos (2
yaca B HeJlell0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIE XUMHYECKUE IOHATHSA

[Ipeamer xumuu. Posib XuMuu B )KM3HU YelloBeKa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWMCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsiTHE O MeToAax Mo3HaHWsl B XUMHH. UHCTbIe BEIIECTBA U CMECH.
CriocoObI pa3aeieHus CMECEi.

ATOMBI W MOJEKYJIbl. XUMUYECKHE dJIeMEHTh. CHUMBOIBI XUMHUYECKUX
sneMeHToB. [IpocThie U ca0XKHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX DSJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHA MOJIEKYJISIpHAst Macca. MaccoBas 1071 XMMHUYECKOTO AJIEMEHTa B
COCIMHEHHH.

KonuuectBo BemiectBa. Mosb. MousipHas macca. B3auMocBs3b KOJMYECTBa,
MacChl M 4YHMCJAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérbl mo ¢dopmynam
XUMUYECKUX COCTUHEHUN.

duznyueckre U XMMUYECKUE SIBJICHHS. XUMUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHWs MacChl BeIIEeCTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX peaKui (COeTMHEHNUs, Pa3I0KEeHUs, 3aMEIICHUs], OOMEHa).

Xumuueckuii IKcnepumenn:

3HaKOMCTBO C XMMHYECKON MOCYI0H, MpaBuiaMu paboTsl B JIaDOpaTOpUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYTOBAaHUEM, U3yUE€HUE U OMHCAHHE
¢u3nyecKux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOMIOIECHUE
¢usznueckux (IUIaBleHUWE BOCKAa, TasHUE JIbJla, PACTUPAHHUE caxapa B CTYIIKE,
KATICHUE W KOHACHCAIUS BOABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBJIEHUM, HAOII0/ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapuisi, pazioKeHHe TUAPOKCHA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4eHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBaHUE,
BbINIapUBaHUE, AUCTHILISALMS, XpoMaTtorpadus, mpoBeeHue OYUCTKU MTOBAPEHHOU
cojid, HaOJIOJEHWEe U  ONHUCAHHME  pPEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE MOJENEH MOJEKYI
(ILIapOCTEPKHEBBIX ).

Ba:xHelue npeacTaBUuTe I HEOPraHUYECKHX BELeCTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — siaeMeHT U mpocToe
BemiecTBo. HaxoxxaeHwe kuciaopojga B Hpupone, (PU3MUECKHE U XUMHYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenuwe kucmopoma. CrocoObI
MOJIyYeHHUs] KUclopoda B JjabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoza B mpupoje. O30H — auioTpornHas MoAupUKaIsa KUCcaopoaa.



TemnoBoii 3¢ (deKkT XUMHUUECKON peakinH, TEPMOXMMHYECKUE ypaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO0 3(pekTa, pazpylieHue 030HOBOTO CIOS.

Bonmopon — »snemeHT M mpocroe BemecTBo. Haxoxkzaenue Bogoponaa B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
nonxyyeHus. KucmoTsl u conu.

MonsipHbIii 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne CBOWCTBA BOoabl. Boma kak pactBopurenb. PacTBOpEL.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPHI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBast 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEKa. KpyroBopoT BOJIBI B IPUPOLE.
3arpsi3HeHre OpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHennit. Oxcuanl. Knaccudukamms
OKCHJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue u XUMUYECKUE
cBOMCTBa OKCHUIOB. [lomydyeHne okcuioB.

OcHoBanusa. Krnaccudukanuss ocHOBaHUW: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. PU3MYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kucinor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psanm aktuBHOocTM MetaimoB H. H. bekerona.
[Tonydenue KHUCIIOT.

Conu. Homenknatypa cosieil. @u3nueckue 1 XMMHUYECKHUE CBOICTBA COJIEH.
[Tonyuenue counen.

I'eneTnyeckas CBsI3p MEXKY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEAEIEHUE COAEPKAHUSA KUCIOpOAa B BO3AYXE, ITOIYyUYCHHUE,
coOupaHue, pacno3HaBaHHE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpa3llaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3aumojencTBue Bojaopoga ¢ okcuaom menu (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIOB), HAOIIOAECHUE OOpa30B BELIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW pAaCTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
uccieoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KIIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIIOT W IETIOYCH,
u3yueHue B3aumojeucTBus okcuaa meau (II) ¢ pacTBopoM cepHOMl KHCIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpaJM3alHH, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOTO METAJIa JPYTMM W3 PacTBOpa COJM, PEUICHUE



DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxkHeWmme Kiaaccbl HEOPraHUYECKUX
COECIMHEHUN).

IMepuoanueckuii 3axkoH u Ilepuoamyeckass cucreMa XMUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KiIacCU(pUKAIIMM XUMUYECKUX 3JIeMeHTOB. IloHsTHe o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbI, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIE OKCHUIBI
Y TUJIPOKCUIBI.

Ilepnognueckuit 3akoH. Ilepuoandeckas cucTeMa XMMHUYECKHUX DJIEMEHTOB
H. W. Mengeneea. KopoTkonepuoanas # JIMHHONEPUOAHAS  (POPMBI
[Iepnoanueckont cucrembl xumuueckux 3eMeHToB /. 1. Menneneesa. 1lepruoabl
u Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aToMHBIX snep. W30Tombl. DJIEKTPOHBI.
CrpoeHue 3JIEeKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XUMUYECKUX 3JIEMEHTOB
[Tepuonnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHUS pPaJNyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOKCTB IO IPyNIaM U MEpUoIaM.

3nauenne Ilepuogmueckoro 3akoHa u Ilepuoguyeckoil  CUCTEMBI
XUMHYECKUX DJIEMEHTOB Ui pa3BUTUsA HAayku W npaktuku. [[. Y. MenneneeB —
YYEHBIN U TPAKIAHHH.

Xumuueckasi cBsi3b. KoBaneHTHas (TOJIIpHAsT W HEMOJSIpHAs) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucieHuss. OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Ipornecchl OKMCIIEHNs B BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAVIOB U HEMETAJIOB, B3aUMOJICUCTBHE
IUAPOKCUIA LHWHKA C pPACTBOPAMHM KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiiuy pazoKeHHsl, COSTUHEHU).

Mesxcnpeomemnmnuwie ceasu

Peanuzanusi MeXNpeaMETHBIX CBSI3€M MPU U3YYEHUM XMMHUU B 8 Kjacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTeCTBeHHO-HAYYHbBIC TIOHITHS: HAyYHBIN (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHalnW3, CHHTE3, Kilaccu(uKamus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,



00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (pU3WUYeCKre BETUYMHBI, €IHHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpalbl, TOPHbIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakus

ITepuonnueckui 3akoH. Ilepuomnueckas cucteMa XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUsi U UX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHACTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BeniecTBa: BUJbI XUMUYECKOW CBSI3U. TUIBI KPUCTAUTMYECKHUX
PEMETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKONU PEIIETKU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTAaHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKHMX peakluMid MO pa3IuyHbIM MpU3Hakam (1o
YHCIIy U COCTaBY YYacTBYIOIIMX B PEaKlMU BEUIECTB, MO TEIIOBOMY 3P deKTy, 1no
U3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOPAaTHMOCTH, TIO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKUE
YPaBHEHHS.

[TonsiTe 0 ckopocTH XHUMHUYecKOoW peakuuu. [loHATHE 00 OOpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoHsITHE 0 TOMOTEHHBIX M Te€TEPOTECHHBIX
peakuusx. [lonarne o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEAKIMH M TOJIOKEHUE XHUMHYECKOTO

PaBHOBCCHAI.
OKMCIINTENIbHO-BOCCTAHOBUTEILHBIC pCaKnuu, BHCKTpOHHBIﬁ OanaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIBHOM pE€aKnuum. CocraBneHue ypaBHeHI/Iﬁ

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJIA
AIIEKTPOHHOTO OaliaHca.

Teopus AIEKTPOJIUTHYECKON JIUCCOLMALINH. DIIEKTPOJIUTHI U
HEINEKTpOoauThl. KaTrhoHbl, aHWMOHBL. MeXaHu3M JUCCOLMALIMM BEIIECTB C
pa3IMYHBIMH BUAAMHM XUMHUYECKOW cBsizu. CreneHp auccounanuu. CuiabHbIE U
cl1a0ble IEKTPOJIUTHI.

Peakiuu woHHOTO OOMEHa. YCIIOBHUS TPOTEKAHHWS PEAKIH HOHHOTO
oOMeHa, TIOJTHBIE U COKpALIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOWCTBA KUCIIOT,
OCHOBaHMW W coJed B CBETE TMPEJICTaBICHUM OO0 AJIEKTPOIUTUUECKON
nuccounanuu. KauectBeHHbIE peakini Ha MOHBL. [IOHATHE O TMAPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMHU KPUCTAJUIMYECKUX PEIMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJIOB W HEMEeTaIOB (rpadura M anmasa), CIOXKHBIX BEIECTB



(xJ0puaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu
OT BO3JCUCTBUS PA3IUUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOpPOB BENIECTB, MpOLEcCa JTUCCOIMAIMU KHUCIOT, IIeJIouYeid U cojel
(BO3MOXXHO  MCMOJB30BAHME BUJEO MAaTEpPHANIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakuuidi HMOHHOro  oOMeHa
(oOpazoBaHue ocanaka, BBIJACICHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuui
(ropeHue, peakluu Pas3loKeHHs, COCAUHEHUs), paclO3HaBaHHE HEOPTaHMYECKHX
BCIIECTB C TIOMOIIBI0O KA4YeCTBEHHBIX PEAKIMA HAa HOHBI, PEIICHHUE
AKCIIEPUMEHTAILHBIX 3a/1a4.

Hemetanbl U ux coeiiHeHUA

OOmrast xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTpoeHue M (U3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XHUMHUYECKHME CBOMCTBA Ha NpUMeEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/llaMH, [ieno4amu). XJIO0POBOAOPO/I.
ConsiHast KUCIOTa, XMMUYECKHE CBOMCTBA, MOJIy4eHHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOAOPOJIa HA OpraHU3M uejoBeka. BakHelilue XJIOpUABI U HUX
HaXOXKJEHUE B IPUPOJIE.

O6mas xapakrepucThka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XUMUYeCcKue CBOMcCTBa cepbl. CepoBOaOpO, CTpOeHHUE, (U3HUECKUe U
XUMUYeCKrue CBOMCTBA. OKCHIBI CEphl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3MUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruenuduyeckne). XHUMHYECKUE PEaKINH,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOC00a TMOJMYYeHHs] CEpHOM KHUCIOTHI.
[Tpumenenue cepHoil kucioThl. CoJid CEpHOM KUCIIOThI, KAYECTBEHHAsl PEaKI[Us Ha
cynbdar-uon. Haxoxnenue cepbl U €€ COEAUHEHUN B MpHUPOJE. XHUMHUECKOE
3arpsi3HEHUE OKpYXKAIoIIeH cpeapl COCAMHEHUSIMU CePbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALCHUS.

OO6mas xapakrtepuctuka 3neMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
busnueckue u xumMuueckue cBoictra. KpyroBopor a3ora B npupoje. AMMHAK, €ro
bu3nYecKue 1 XUMUYECKHAE CBOMCTBA, OJydeHne u nmpuMeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TOJydeHHe, (PU3UIECKUe M XUMHUUYCCKUC
cBOMcTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(pUYECKHeE).
Hcnons3oBaHne HUTPATOB W COJCH aMMOHUS B Ka4eCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4eCKOe 3arpsi3HeHUEe OKPYXKalolle cpepl COeAMHEHUSMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoémoB). docdop,
alnoTponHeie Moaudukanuu (ochopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, PU3MIECKUe U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHU.



Obmas xapakrepuctuka 3meMeHToB [VA-rpynnel. OCOOEHHOCTH CTpPOEHUs
aTOMOB,  XapaKTEepHbIE  CTENEHW  OKHUCJICHUA.  YTJIEPOH,  aJUIOTPOIHBIE
Moau(UKAIMK, PACIPOCTPAHCHHE B TPHUPOJE, (PHUINICCKUE U XHUMHUYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yriaepoaa B mpuponae. OKCUIbI yriepoaa, uxX
duznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJlydeHHUE W MPUMEHEHHE. DKOJIOTHYeCKHe MPOOJIeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r100ampbHOTO TMOTEIUICHHS KIWMaTa, MMapHUKOBBIN
b dexT. YronpHas KUCIoTa U €€ COH, NX (PU3NIECKUE U XUMUYECKHUE CBOMCTBA,
noJiydieHrue W TnpuMeHeHue. KadecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonws3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINICHHOCTH M CEITHCKOM
XO3SIUCTBE.

[lepBoHavasibHBIE TOHATHS OO0 OPraHMYECKWX BEMIECTBAX KaKk O
COCNMHEHMIX yriiepoaa (METaH, 3TaH, JTWJICH, AalleTWJICH, JTaHOJ, TJIHICPHH,
YKCyCHas KucioTa). [IpupoaHble MICTOYHUKHU YTIIEBOJOPOIOB (YTOb, MPUPOTHBIHA
ra3, HedTh), TPOAYKTHl HUX TMepepaboTku (OEH3WH), WX poOjJdb B OBITY U
NPOMBINUICHHOCTH. [loHSATHE O OMOJNOTMYECKHM BAaXKHBIX BEIIECTBAX: JKHUPaX,
Oenmkax, yriieBoJaXx — M HMX POJH B JKM3HM UeJOBeKa. MaTepHallbHOE €IMHCTBO
OpPTaHMYECKUX ¥ HEOPTaHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usmdeckne W XUMHUYECKHE CBOWCTBA, IMOJydYe€HUE U
npumenenne. CoenuHeHUs KpeMHUs B mpupoje. OOmme mupeactaBicHHs 00
okcune kpemuus (IV) u kpemHueBoil kucnore. CUIMKAThl, UX UCIOJIb30BAaHUE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTepHaNbl: KEPaMHKA,
CTEKJIO, IIEMEHT, OC€TOH, *kene300eToH. [IpobmeMbl 6e30macHOT0 MCIOIH30BAHUS
CTPOUTETHHBIX MAaTEPUAJIOB B IIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumennt:

M3y4deHHE 00pa3lloB HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEJICHNE Ka4eCTBEHHBIX PEAKIMI Ha XJIOPUI-MOHBI U HAOIIOeHIE MPU3HAKOB
WX TPOTEKAHWsI, OMBITHI, OTpakarolre (QU3NYECKUEe M XUMHUYECKHE CBOWMCTBA
raJloreHOB M WX COCAMHECHUN (BO3MOXKHO HCIOJB30BAaHUE BHICOMATEPHAIIOB),
O3HaKOMJICHHE C oOpaslaMu XJIOpUIOB (TaJOTCHHIIOB), O3HAKOMJICHHE C
oOpasiaMmu  ceppl W €€  COCAMHEHUsSAMHU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), HAOIIOCHNE Mpollecca OOYTIIMBAaHUS caxapa Mo ACHCTBHEM
KOHIICHTPUPOBAHHON CEpHOW  KHUCIOTHI, M3yUYeHHWE XHMHUYECKUX CBOWCTB
pa30aBIEeHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAUeCTBEHHOW peaKInu Ha Cyabdar-
WOH W HaOIIOJeHWe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (DU3UYCCKUMU
cBoiictBamMu a3ora, Qocdopa U UX COeAMHEHUU (BO3MOXKHO HCIIOJIB30BAHHE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacrmo3HaBaHWE W HW3Y4YCHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe MPU3HAKOB
WX MPOTEKAHUS, B3aMMO/ICHCTBIE KOHIICHTPHUPOBAHHON a30THON KHUCIIOTHI C MEJIBIO
(BOBMOXKHO  WCIIOJIb30BAaHME  BHJEOMATEPHAIIOB),  HM3y4YCHHE  MOjelei
KPUCTAIUTMYECKUX pemeéToK anmasza, rpadura, QymiepeHa, O3HAKOMICHHE C
MIPOIECCOM aACOPOLIMM PAaCTBOPEHHBIX BEIICCTB AKTHBUPOBAHHBIM YIJIEM U



YCTPOMCTBOM TPOTHBOTa3a, MOJydYeHHe, cOOMpaHue, paclo3HaBaHWE M M3yUYCHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE IMPU3HAKOB HX TMPOTEKaHUS, O3HAKOMIJIEHHUE C
NPOAYKIMENH CHUJIMKAaTHOM NPOMBIIUIEHHOCTH, PELIEHUE 3KCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelie HeMeTaIbl U UX COCTMHEHUSD.

MeTaJsibl 1 MX COeIMHEHUS

OO61ast xapaKTepucTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmommueckon cucremMe Xumudeckux syemeHToB /J[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramnuyeckasi CBS3b U
METAJIMYECKas ~ KpUCTA/UIMUeCKass  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaNpsDKEHUN MeTaioB. OU3NYecKue U XUMUYECKHe CBOMCTBA MeTayyioB. O6Imue
CIOCOOBI TMONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METauioB, OCHOBHBIC
CrocoObl 3amuUThl WX OT Kopposuu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[I{enouHble MeTAUIBL: MOJOXKEHUE B [leproanueckoil cucteMe XUMHUYECKUX
anemeHToB . M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuiabl u
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHWe mIeNOYHbIX METaNIOB M HX
COEIMHEHUMN.

[IlenouyHO3eMeNbHBIE METAUIbl MAarHuii W KajJdbLUMUU: IIOJIOKEHHUE B
[lepnonnueckon cucreme xuMmuueckux emeHToB . M. Menneneesa, ctpoenue
VX aTOMOB, HaX0XJEHUE B rpupoae. Pu3ndecKkue 1 XMMHYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUs Kanblus (OKCHJA, TUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUS.

AmomuHMN: nosiokeHne B [lepuonnueckom  cuCTEME  XMMHYECKHX
sanemeHToB JI. U. MenneneeBa, CTpoeHHE aroma, HAXOXKICHUE B MPUPOJE.
duznyeckre 1 XUMUYECKUE CBOMCTBA alfOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUA
Y TUAPOKCHUA ATFOMUHUS.

Keneso: nonoxenue B llepuonndeckoit cucreMe XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HME aroma, HaxOXJIcHUE B mnpuponec. Dusznyeckue u
XUMUYECKHE CBOMCTBA xene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o00pa3llaMd METaUIOB U CIUIaBOB, UX (U3NYECKUMU
CBOWMCTBAMHU, HU3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHWE  BHUJIEOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, LUHKA, JKEJe3a
(IT) u xxeneza (II1), meau (I1), HabnroAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJIaMEHU WOHAMHU HaTpusl, Kajdus W KaJlblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOWCTB TUJIPOKCUAA ATIOMUHUS



Y TUJIPOKCHUJIA [IMHKA, PEIICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHeunine
METAJIJIbl U KX COCIUHEHHUS.

XuMHA 4 OKpPYKaIIas cpeaa

BemecTtBa u marepuansl B NOBCEIHEBHOM XU3HM 4elloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momolins npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XHMMHUUYECKOEe 3arps3HeHUE OKpyXkaroleh cpeabl (ImpenenabHas JOMyCTUMAast
KOHIIeHTpalus BeiiecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobiiem.

XumuuecKkuui IKCnepumenm:

M3y4YeHHE 00pa3l0B MaTEpPUATIOB (CTEKJIO, CIUIaBbl METAJLIOB, MOJUMEPHbIC
MaTepHabl).

Meosicnpeomemmnule ceazu

Peanuzannss MeXIpeaMETHBIX CBSI3€M NpPU U3YYEHHH XMMHUU B 9 Kiacce
OCYULIECTBJISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOIIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO01Me ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAy4YHbIN (akT, TMIIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAONIIOJCHHE,
DKCHEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, NapPHUKOBBIN
3¢ (DHEKT, TEXHOIOTHS, MATEPHUATTBI.

@dusuka: Marepus, aTroOM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU]I,
W30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJEKTPUUYECKUU 3apsil, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoOe COCTOSIHME BEILIECTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAs
peméTKa, CIUIaBbl, (PU3WUYECKUE BEIWYUHBI, €AUHUIIBI W3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, 3KocucTeMa, MUHEPAIbHBIE
yI00pEeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpalbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLUIUBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS TIPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO OOIIETO
00pa3oBaHMsl JIOCTUTAIOTCS B XO0J€ OOy4YeHUSI XUMHH B E€JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN EATEIBHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMH POCCUHUCKUMU
COLMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mMpaBWJiaMd W HOPMaMH TOBEICHHS M CIOCOOCTBYIOT MpOIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COITUATHM3AIINN 00YIAFOTITIXCSI.

JImdHOCTHBIE  pe3yJabTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCSI
PYKOBOJICTBOBATbCA CHUCTEMONl TO3WTUBHBIX I[IEHHOCTHBIX OpPUEHTAUHUN U
pacIIMpEHUE OIbITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpUOTHYECKOT0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILICHUS K OTEUYECTBEHHOMY KyJbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJEAUI0, MOHMMAaHUsA 3HAYEHUS XHUMHUYECKOU
HAyKW B KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTU BIAAETh JIOCTOBEPHOU
uHdopmaluer O TMepeloBBIX JOCTIXKEHHSIX M OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTPOHCTBE
MHUpa U 00IIECTBA;

2) rpaJaaHCKOr0 BOCIIMTAHUSA:

MPEJCTABICHUS] O COIMAJIBHBIX HOpPMax M MPaBWIAX MEXKIUNYHOCTHBIX
OTHOIIIEHU! B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIe3HOM, y4eOHO - HCCIeAOBAaTEIbCKOM, TBOPUYECKOM M JPYruX BHUAaX
NeSATEeILHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW EATEILHOCTH TIpU
BHITIOJITHCHUH YYCOHBIX, TO3HABATEIbHBIX 3a/1ad, BBHITIOJIHEHUH XWUMHUYECKHUX
HKCIIEPUMEHTOB, CO3[JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B TIpollecce JTOM y4eOHOM NeSTeNIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TOBEJECHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MUPOBO33PEHYECKHUE MPEACTABIEHUS O BEIIECTBE U XUMUYECKOW pEaKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM M COCTaBIISIOLIUE
OCHOBY JJISI TIOHUMAaHUSI CYIIHOCTA HAyYHOW KapTUHBI MHpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MNPUPOJBI, B3aAUMOCBS3SX YEJIOBEKA C
MIPUPOIHOM CPENION, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

M03HAaBaTEJIbHbIE MOTUBBI, HAMPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOMUMbIE UIsI OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBICHUM,
MO3HABATENbHON, WH()DOPMAIMOHHOW W YUTATEIHCKOW KYJIbTYpHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C YYEOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYpPOl, JIOCTYNMHBIMU TEXHUYECKHMMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;



UHTEpEeC K OOYYeHHUIO W IMO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3oBaHUIO, TMPOEKTHOM U  HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHSA OOy4YeHUs B
JlaJIbHEMIIIEM;

4) popmMupoBaHUs KYJIbTYPbI 310POBb:

OCO3HaHWE IEHHOCTH KHU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 »U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KyPEHHS),
HEOOXOAMMOCTH COOJNIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpalieHuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M pPEaTbHOU KU3HU;

5) Tpy10BOro BOCIMTAHUS:

MHTEPEC K MPAKTUYECKOMY H3y4YeHHUIO0 Mpodeccuil u Tpylna pazIudHOro
poJa, yBaKE€HHUE K TPYy U pe3yiabTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHHsI TPEIMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIM BBIOOP
WHIUBUYAIbHON TPAeKTOPUU MPOAOKEHUSI 00pa30BaHus C YUETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBHON AeTeIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTh aIallTUPOBATHCA B PO eCcCHOHANBHON CpeEIe;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA

AKOJIOTMYECKHU 11eJ1eCO00pa3HOe OTHOILIEHHUE K MPUPOJE KaK HCTOYHHUKY
KHU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHUS, TIOHUMAHUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0pasza KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIIOCHUS
IpaBuJ OE30MACHOTO MOBEICHUS MpU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTyaIUsX,
YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOTyJaeMble TIPH U3YYCHUH XUMHH, JJIS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOJAHON CPEIOH, ISl TOBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KyJNbTYphl, OCO3HaHHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTel MX peleHUs MOCPEICTBOM METOJ0B XHWMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMATIbHOM MpPaKTHUKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3YJNbTATOB BBIACISAIOT 3HAYUMBIE IS
(dbopMUpOBaHHA MHPOBO33PEHUSA OOIIEHAYyYHbIE TMOHATHS (3aKOH, TeEOopus,
NPUHLMKII, TUIIOTE3a, (PaKkT, CUCTEMa, IMPOIECC, IKCIIEPUMEHT U APYroe.), KOTOphIE
UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJIIOT Ha
OCHOBE 3HAaHUW M3 ATHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU
HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (OPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSTETbHOCTH.

Ilo3naBaTenbHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jijornyeckue 1eiicTBHA:



YMEHHS HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUSI TPH OCBOCHHUU
3HAHWUW: PACKPBIBATh CMBICT XUMUYECKUX TMOHSATUU (BBIICISATh MX XapaKTEPHBIC
NpU3HAKW, YCTAHABIMBATh B3aWMOCBSI3b C JPYTMMH TOHSATHUSMH), HCIIOJIB30BATh
TOHSATHS JJIs1 OOBSICHEHHUS OTJICNbHBIX ()AaKTOB W SIBJICHUH, BEIOUPATh OCHOBAHUS U
KPUTEpUU ISl KJIACCU(UKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKUX pPEaKIIH,
yCTaHaBIIMBaTh IMPUYMHHO-CIICJCTBCHHBIC CBSI3M MEXAY OOBEKTaMH H3Yy4YCHHUS,
CTPOUTH JIOTHUECKHUE PACCYXACHHS (MHIYyKTHUBHBIC, NEAYKTUBHBIE, TIO aHAJIOTHH),
JIeJ1aTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHHE MPUMEHSATh B TMpOILECCe MO3HAHUS TMOHATUS (TPEAMETHBIE U
MeTanpeIMETHbIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCTIOJIb3yEMbI€ B XUMHUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSAEMbIE B XUMUU MOJICJIbHbIE NMPEACTABICHUS —
XUMHYECKUA 3HAK (CMMBOJ 3JIEMEHTa), XUMHUYecKas QopMmyja M ypaBHEHHE
XUMHYECKON PEaKINK — MPU PelIeHur yuyeOHO-TI03HABaTeNbHbIX 33/a4, ¢ y4ETOM
ITHX MOJEIBHBIX TMPEACTABICHUIN BBIBIATh U XapaKTEPU30BaTh CYIIECCTBEHHBIC
NPU3HAKK U3YyYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHA,
BBISBJISITH ~ OOIIME  3aKOHOMEPHOCTH, TPHYMHHO-CJICICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B H3y4aeMBIX MPOIECCax U SIBICHUSX.

BazoBble ucciieqoBarTe/bCKHe JeMCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHMS, a TaKXKE B KA4eCTBE OCHOBBI sl (OPMHUPOBAHUS THIOTE3BI TI0
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

NpUOOpPETEHUE OIMbITa M0 IUIAHUPOBAHUIO, OPTaHMU3AIlMM U IPOBEICHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOIOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaHpoBaTh 00001IEHUS U
BBIBOJIBI 10 Pe3yJbTaTaM MPOBEAEHHOTO OIbITA, UCCIECTOBAHMS, COCTABISATh OTUET
0 MPOJIeTTaHHOM paboTe.

PabGora ¢ undopmaunmeii:

YMEHHE BHIOMpaTh, aHAJIM3UPOBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BHIOB M (POPM MPECTABICHHUS, TIOTYyYaeMYI0 U3 Pa3HbIX NCTOYHHKOB
(Hay4HO-TIONyJIsIpHAsT  JUTepaTypa XHUMHYECKOTO COJACPIKAHMs, CIPaBOYHBIC
nocobusi, pecypcbl VHTepHETa), KPUTHUYECKHM OILIEHWBATh NPOTHBOPEUYHMBYIO U
HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE TPUMEHATh Pa3MYHbIE METOJBI M 3alpOChl TIPU TOUCKE U OTOOpe
UHPOpPMAIlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX JUIS BBINOJIHEHUSA
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OIMpPENeIEHHOrO TUIIA, MPUOOPETEHHE OIbITa B
o0jacTl UCHOJB30BaHUs HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO UCIIOJIb30BAHMS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY HpeacTaBieHus HHGOpMAUU U
WUTIOCTPUPOBATh peEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

YMEHHE WCIONb30BaTh M AaHAIM3UPOBATh B IMpollecce Yy4eOHOW u
UCCIICIOBATENLCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,



CEbCKOTO XO3SMCTBA W TPAHCIIOPTAa HA COCTOSIHUE OKPYKAIOMIEH MNPUPOTHON
Cpenpbl.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

yMEHHUsI 3a7aBaTh BOINPOCHI (B XoJe auanora W (Wiau) JIUCKYCCUHU) TO
CyllecTBy  oOcyxaaemMoil  Tembl, (OpPMYIUpOBaTh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4u;

YMEHUS  MPEJCTaBIATh  IMOJYYEHHBIE  Pe3ysibTaTbl  MO3HABATEIbHOM
NEATEIPHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeNlaTh MPE3EHTAIUIO
pPE3YNIBTATOB BBHITIOJHEHUS XMUMHYECKOTO DKCIIEPUMEHTa (J1a00OpaTOPHOTO OIBITA,
1abopaTopHO# pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MPOEKTA);

YMEHUS Y4YeOHOTO0 COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEILHOH W MCCJIEOBATEIbCKOM  JACATEIBHOCTH TPU  PEIICHUU
BO3ZHHKAIOMIUX TPOOJIEeM Ha OCHOBE yuéTa OOIMX WHTEPECOB W COTJIACOBAHUS
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUSA
COBMECTHBIX JCHCTBUN, OMNpeIeTIeHUEe KPUTEpPUEB IO OIEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U Apyrue).

PeryisiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe NelCTBHA:

YMEHUE CaMOCTOSITENIbHO ONpPENeNsiTh LENU JeATEIbHOCTH, MIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh Hanbosiee YPheKTUBHBIC CIIOCOOBI pelIeHUs] YYeOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSTh WM KOPPEKTHUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJIYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE TOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX PE3YNBTATOB IO OCBOCHUIO 00S3aTEIBHOTO
collepaHusl, YCTAaHOBJIEHHOTO JaHHOW (denepanbHO pabouel NPOrpaMmoi,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIMMKCS HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI
neucTBul, crnenuduueckde Ui TpeaMeTHONM oOnacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHMS, €ro HWHTEpPIpEeTaluH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K koniy oOyuenuss B 8 kJjacce mnpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

o pacKphIBaTh CMBIC OCHOBHBIX XUMUYECKHX TIOHSATHW: aTOM,
MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, TPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJIHAS), BaJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JI0JII XUMUYECKOTO 3JIEMEHTA B COCUHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTA,
OCHOBaHHE, COJIb, AJIEKTPOOTPUIIATEIbHOCTh, CTENEHb OKHUCICHMS, XUMHUYeCcKas
peakuus, ki1accupuKalus peakuuid: peakiiui COSIUHEHUs, PEaKlui Pas3IoKEeHHUS,
peaklMy 3aMEeIEHHUs, pPeaKIu OOMEHa, 5K30- M HHAOTEPMHUYECKUE PEaKIIHH,
TEMJI0BOM 3PQEeKT peakiuu, sApOo aToma, SJIEKTPOHHBIM CIIOM aToma, aToMHas



opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, TMOJSpPHAS W HEMOJISpHas
KOBAJICHTHAsI CBS3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccoBas A0
BelecTBa (IPOLIEHTHAs KOHIICHTPAllKs) B PaCTBOPE;

o WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U
MPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUM BELIECTB U UX MPEBPALLICHUMN;

o WCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTAaBJICHHS (HOPMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

o OTIPENIeATh  BAJICHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHEHMSIX, CTENEHb OKHUCJEHUS DJIIEMEHTOB B OWHApPHBIX COEIMHEHMSIX,
NPUHAAJICKHOCTh BEIIECTB K ONMPEAEIEHHOMY KJIAcCy COeIUHEHUM 1o (popmyiam,
BU/JI XUMUYECKOM CBSI3M (KOBAJICHTHAS U MOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

o packpsiBath cmbich [leprommueckoro 3akona /I. W. Menneneesa:
JEMOHCTPUPOBAaTh  [OHMMAaHUE  MEPUOAUYECKOM  3aBUCHUMOCTH  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT UX MOJIO)KEHUS B llepronndeckoi cucreMe, 3aKOHOB
COXpPAaHEHUSI MacChl BEHIECTB, IMOCTOSIHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHus, 3aKOHa ABOTaapo;

o OTIMCHIBATh M XapaKTepu3oBaTh TaOIM4HyI0 (Gopmy [lepmonnueckoit
CUCTEMbl XMMUYECKUX BJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noarpymnmna (A-
rpymmna)» u «mnobounas noarpynna (b - rpymnma)», manasie u OOJIBIIME MEPUOTHI,
COOTHOCUTH 0003HaueHHs, KOTopble uMmerTcs B Tabnune «llepuoguyeckas
caucreMa xumuyeckux oaneMeHtoB [J[. WM. MengeneeBay ¢ 4UCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij
siipa, 00I1lee YUCIIO AIEKTPOHOB U PACIPEACIICHUE UX MO SJEKTPOHHBIM CIIOSIM);

o KIacCu(UIMpOBaTh ~ XUMUYECKHE  DJIEMEHThI, HEOPTaHUYECKUE
BEILIECTBA, XUMUYECKUE peaKkuu (110 YKCIy U COCTaBy YYaCTBYIOUIUMX B PEAKIIUU
BEILIECTB, 110 TETUIOBOMY (D (eKTy);

o XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XHMMHYECKHE CBOMCTBA
BEILIECTB  PA3JIMYHBIX  KJIACCOB, IOATBEp)KIas  OMNHCAaHWE  IpPUMEpaMu
MOJIEKYISPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUIA;

o MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BOBMOKHOCTU MPOTEKAHUSI XUMUUYECKUX MpPEBpaIlICHUN B
Pa3JIMYHBIX YCIOBUSIX;

o BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl
BEIIECTB, MAacCOBYIO JOJI0 XMMHYECKOrOo 3JeMeHTa Mo (opmylie COETUHEHUs,
MacCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN pEeaKLny;

o IIPUMEHSTh OCHOBHBIE OIEPALlUA MBICIUTEIBHON NESITENBbHOCTH —
aHaM3 W CHUHTE3, CpaBHEHHUE, 000O0IeHNEe, CHUCTEMATU3AINI0, KIaCCHU(UKAIIHIO,
BBISIBJICHUE TPUYUHHO--CJICICTBEHHBIX CBSI3€U — Il U3yUYECHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKINii, eCTEeCTBEHHO-HAYYHbIE METOJbI TTO3HAHUS — HAOJIOJACHHUE,
U3MEPEHUE, MOJEIUPOBAHUE, FKCIIEPUMEHT (peaibHbII U MBICIICHHBIN);

o ClIeAoBaTh IIPaBWJIAM IOJIb30BAHUS XHMHYECKOM TOCYyIOW U
Jab0paTOpHBIM 00OpPYAOBaHUEM, a TAK)Ke MpaBUiiaM OOpalIeHUsI C BEUIECTBAMU B



COOTBETCTBUU C HMHCTPYKIUSMHU IO BBIMIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB MO MOJYYEHUI0O M COOHMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOJA U
KHCJIOpO/ia), TPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOM jgoJiei
PacTBOPEHHOTO BELIECTBA, NIAHUPOBATH U IPOBOJAUTH XUMUYECKHUE IKCIIEPUMEHTHI
[0 PACIO3HABAaHHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO MHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHK U JPYTHUe).

K koniy oOyuenuss B 9 kijacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

o PACKpbIBaThb CMBICI OCHOBHBIX XMMHMYECKUX INOHATHN: XWUMHUYECKHUU
QJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTMOH, AHHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATENBHOCTh, CTENEHb  OKHUCIECHUS,
XUMUYECKasg PEeaKlMsi, XUMUYECKasl CBS3b, TEIJIOBOM 3(PQPexT peakuuu, MoJb,
MOJISIpPHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI, AIEKTPOIUTHUECKAS
JUCCOIIMAIMS, peaKIIMM MOHHOTO OOMEHA, KaTalu3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTuMble W HEOOpaTHUMble pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuy, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U  BOCCTAHOBIICHHUE,
alnoTponusi, aM(@OTEpPHOCTb, XUMHUYECKas CBiI3b (KOBAJIGHTHAas, WOHHA,
METaJUIMYecKasi), KpUCTaUIMYecKas pemeTka, KOppo3us METaluIoB, CIUIABBI,
CKOpPOCTh XMMHYECKOW pPEaKUMH, NpEeAenbHO nomycrumas KoHueHtpamus [IJIK
BEILIECTBA;

o WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHUM WU
MIPUMEHSTh 3TU NOHATHUA MPU ONMCAHUM BEIIECTB U UX MPEBPALLICHUM;

o UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIsI COCTaBJICHHS (HOpMyJ
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMI;

o ONPEACIIATh BAJICHTHOCTh M CTEINEHb OKHUCIEHUS XHMHYECKHX
AJIEMEHTOB B COEIMHEHMAX DPA3JIMYHOIO COCTAaBa, NPHUHAICKHOCTH BEIIECTB K
onpeAenéHHOMY KIAcCy COEAMHEHUU Mo ¢opMyliaM, BUJ XUMHUYECKOH CBS3U
(KOBaJEHTHAsl, MOHHAs, METAIINYECKAs) B HEOPIraHUYECKUX COEIMHEHUSX, 3aps]
MOHAa MO0 XUMHYECKOW (opmMmyne, XapakTep cpeAabl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COCIMHEHUHM, THUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO
BEILIECTBA;

o packpeiBate cMbich Ilepuonnueckoro 3akona JI. 1. Menneneesa u
JEMOHCTPUPOBATh €ro MOHMMAHHE: OINUCHIBATh U XapaKTepPU30BATh TAOIMUYHYIO
dbopmy Ilepuoguyeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB: PAa3iIUyaTh MOHSITHS
«rnaBHas noArpymmna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpynmna)», Masnsie u
Oonblllie TEPHOAbl, COOTHOCHTH OO0O3HAU€HHUs, KOTOpPhIE HMEIOTCS B
NEPUOANYECKON TabNIuIle, ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB M 3apsj] sjpa, oOllee YHUCIIO 3JIEKTPOHOB U
pacmpezieieHue UX 10 AJIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH
B U3MEHEHNH CBOWCTB 3JIEMEHTOB M MX COCAUHEHUN B IPEAEIIaX MaJbIX MEPUOIOB
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

o KJaccu(UIMPOBAaTh  XUMHUYECKHE  DJIEMEHThl, HEOpPraHUYeCcKue
BEIIECTBA, XUMUYECKHUE peaKIu (M0 YKCIY U COCTaBY YYacTBYIOUIUX B peaklUu



BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTENEeHEeW OKHUCICHUA
XUMHUYECKUX 3JIEMEHTOB);

o XapakTepu30BaTh (OMUCHIBATH) OOIIKE U cEU(PUIECKIE XUMUYECKHE
CBOICTBA MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPXKIas ONHCAHHE IMPUMEPAMU
MOJIEKYJISIPHBIX ¥ MOHHBIX YPABHEHUI COOTBETCTBYIOLUX XUMUYECKUX PEAKIIMIL;

o COCTaBIISITh YPaBHEHUS DJEKTPOJIUTHUECKON IUCCOLMALNU KHUCIOT,
IEJIOYEH U COJIEH, MOJTHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIU HOHHOTO OOMEHA,
YpaBHEHHUS peakUui, MOITBEPXKIAIOUINX CYIIECTBOBAHHWE T'€HETUYECKON CBS3U
MEX/1y BEIIeCTBAMU PA3IMYHBIX KIACCOB;

o PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKLMN
IOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaklui;

o IPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MO>KHOCTH NMPOTEKAHHUSI XUMHUYECKHUX IPEBPALICHUI B Pa3IMUHbIX YCIOBHSIX;

o BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJIF0 XHMHUYECKOIO 3JIEMEHTa MO (opMyJsie COEAMHEHHS,
MacCOBYIO [OJIF0 BEILIECTBA B pPAaCTBOPE, IPOBOAMUTH PAacU€Thl 0 YPaBHEHUIO
XUMHUYECKOHN peaKlnu;

o co0nroAarh MpaBuia MOJb30BAaHUS XMMMUYECKOHM TOCylAoH U
71a00paTOpHBIM 000PYJOBaHHEM, a TAaK)Ke IpaBHJia OOpalleHUs] C BEUIECTBAMH B
COOTBETCTBUU C HMHCTPYKIUSMHU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX
ONBITOB MO TMOJIYYEHHUIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaka WU
YTJIEKUCIIOTO Ta3a);

o OPOBOAMUTH pEaKUuu, MOATBEPKIAIONIME KaueCTBEHHBIM COCTaB
Pa3IMYHBIX BEUIECTB: PACIO3HABATh OIBITHBIM IYTEM XJIOpPHUA-, OPOMUII-, HOAUI-,
KapOoHaT-, pocdar-, CUIMKaT-, CyabpaT-, THIAPOKCUI-MOHBI, KATHOHBI AMMOHUS U
MOHBl U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

o OPUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHON JEATEIbHOCTH —
aHalM3 MW CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEMaTU3allli0, BBISIBICHUE
IPUYUHHO-CIEICTBEHHBIX CBSI3€ — [N UW3Y4YCHHs] CBOWMCTB BEIIECTB U
XUMHUYECKUX pPEeaklui, eCTeCTBEHHO-HAyYHbIE METOJbI TO3HAHUS — HAOII0EHUE,
U3MEPEHHE, MOACIINPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICJIEHHBINH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnyecTBO 4yacoB
Ne HaumeHoBaHue pa3iesioB u JJekTpoHHbIE (HU(POBHIE)
KouTtpoJbHbie IpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NIOHATHS
Xumusi — BaxHas 00JacTh
11 €CTECTBO3HAHUS u 5 ) bubmuorexa [JOK
MMPAKTUYECKOU  JIESTEIBbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemectBa ® = XmMmHueckue 15 | Bbu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paszgen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopoa. Ilonsarue 6 bubnuoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
’9 Bonopoa. Ilonstue o kucimorax 2 1 bu6mmoreka [IOK
U COJSAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsarue o6 5 | 1 bu6mmoreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
24 OcHOBHEBIC KJ1aCChI 1 | 1 Bbu6mmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /I. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN




Ilepuonnueckuii  3aKOH U

11 [Tepuonnueckas cucTeMa 7 bu6mmoreka [JOK
xuMudeckux snementoB JI. . https://m.edsoo.ru/7f41837¢c
MengeneeBa. CTpoeHue aTroma

12 | om0 g buSorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJILHBIE PEaKITUU
Bbu6mmoreka [IOK
Hroro mo pasery 15 https://m.edsol_.lm/7f41837c
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM ungppoBbIe
Ne ni/nn P Konrtpoabnbie  IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoTsI padoThI
pecypcsl
Paszgea 1. BeniecTBO M XUMHYeCKHE PeaKIUun
L1 [loBTopenne u  yrayOiieHHMe — 3HaHUU 5 1 bubnuoreka [IOK
’ OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XHUMHUUYECKHX 4 bubnnorexa HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JIACCOLINAIHA. 2 1 1 bubnnorexka HOK
’ XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO0mass ~ XapakTepUCTUKA  XUMHUYECKUX 4 1 bubmmoreka [JOK
' sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OOmass ~ XapakTepUCTUKA  XUMHUYECKUX
2.2 anemeHToB  VIA-rpynnel. Cepa u €€ 6 bubmmorexa [TOK
' PYHHEL +-€P hitps://m.eds00.ru/7f41a636
COCIMHEHUS
OOmass ~ XapakTepUCTUKa  XHMHUYECKHX
2.3 anemMeHToB VA-rpynmbl. A3ot, ¢pocdop u ux 7 1 bubmorexa HOK
' PYIHEL A0, P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOmiass ~ XapakTepUCTUKa  XHMHUYECKHX
24 anemeHToB  [VA-rpynmel.  Yriepo u 8 1 2 buommorexa LOK
' . PYIHIEL poaL https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHEHUS




Hroro no pazneny

25

Pa3zgen 3. MeTa/iibl M X COETUHEHU ST

. bubmunorexa [JOK
3.1 Obuwme CBOHCTBa METAIUIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueiinme MeTayuisl 1 X COeIUHEHUS 16 hitps://m.cdsoo.r/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapmas cpeaa
bu6mmoreka [IOK
41 XUMH3L 1 OKPY>KAIOUIas Cpena 3 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHoOEe BpeMst 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYHEHUKA

1. Xumus, 8 knacc/ I'abpuensa O.C., Octpoymo N.I'., Cnaakos C.A.,
AxnronepHoe obmectBo «M3narensctBo «IIpocBerienney

2. Xumus, 9 knace/ T'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienney

METOAUYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

1. O.C. I'abpuensu, U.I'. Octpoymos, C.A. CnaakoB «Xumus. 8 Kiiaccy,
yu4eOHUK AJi1 0011e00pa30BaTEIbHBIX YUPEKACHHN.

2. O.C. T'abpuensn, W.B. Tpurybuak «Xumus. COOpHHK 3amad |
yIpaXXHEHHUH. 8 Ki1accy, 3aJaUHHK.

3. E.Il. Kum. «Xumus. 8-11 kitaccbl: BHEKIACCHBIE MEPOIIPUATHUS (UIPBI,
HI0Y-IPOrPaMMBbl, TEATPATU30BAHHBIE TPEICTABIICHHUS )».

4. N.I'. XomueHnko. «COOpHHUK 3alay U YNPaXHEHUH MO XUMHUH s
CpeaHEN IIKOIbD».

5. H.I'. Xomuenko. «Perienue 3a/1a4 1o XUMHN).

6. P.A. bouapHukoBa. «YuuMmcs pemarh 3agadud 1o XuMmMuu. &-11
KJIACChD».

7. O.C. I'abpuensn, M.B. Tpuryouak. Xumus 8 kinacc. COOpHUK 3a7a4 U
ynpakHeHui. AkninonepHoe oomectBo "M3narensctBo "[Ipocemenne".
8. O.C. l'abpuensu, U.B. Tpurybuak. Xumus 9 kmacc. COOpHUK 3a71a4 U

nn

ynpaxHeHui. Akunonepnoe obmectso "U3narenscro "I[Ipocsemenue".

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBlI U PECYPCHI
CETU UHTEPHET

bu6moreka [JOK

[lopran ¢dyHmameHTanbHOro XUMHYeCKOro oOpazoBanus ChemNet.
Xumunyeckas ”HpopMamonHas cets: Hayka, oOpazoBanue, TEXHOJIOTUU

http://him.1september.ru Enunas xomnexkuust [{OP: IlpeameTnas koiekius
«XUAMUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIE
skcriepuMeHThl: xumusa. Kommekums Poccuiickoro  o0mieo0pa3oBaTeabHOTo
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: AIIEKTPOHHBIN
y4eOHUK

http://www.eidos.ru/olymp/chemistry 3annmaTenpHass XUMHS

http://www.104.webstolica.ru Knaccudukamnus XuMrHIecKuX peakiiiii




http://classchem.narod.ru KouTpen — Xumus gua Bcex: ydeOHO-
WH(pOPMAITMOHHBIN CallT

http://www.nanometer.ru OHJaliH-CIPAaBOYHUK XHUMHUYECKUX DJICMECHTOB
WebElements

http://webelements.narod.ru IlonynspHast oubmoTreka XUMHYECKUX
HJIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe U CIIpaBOYHBIC MaTEpHUaIbI
10 XUMHH

http://www.alhimikov.net Caiit Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BupTyanpHas XuMudecKas koI

http://maratakm.narod.ru Caiit «Mup XxumMun»

http://chemistry.narod.ru XuMuK.py: caliT o xumuu

http://www.edu.yar.ru/russian/cources/chem Xumuaeckuit nopTan
ChemPort.Ru

http://www.chemport.ru Xumuueckuii cepep HimHelp.ru: yueGubie wu
CIIPaBOYHBIC MaTEPUAITBI

http://www.chem.asu.ru/abitur DnekTpoHHass OubIMOTEKa MO XHMHUU U
TEXHHUKE

http://rushim.ru/books/books.htm DnexkrponHass  OubnIMOTeKAa  Y4EOHBIX
MaTepuasoB 1Mo XxuMuu Ha nopraie Chemnet

http://www.school2.kubannet.ru Sunuknonenus «lIpupoma Haykm»: Xumus

http://elementy.ru/chemistry




