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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell HporpaMmbl
BOCIIUTAHUS U C yYETOM KOHUENIUU MPENOAaBaHUs yueOHOro MpeaMeTa « XUMHUSI»
B 00pa3oBaTeNnbHbIX opranusanusax Poccuiickoit denepanuu.

ApnanTtupoBaHHas pabouasi mporpamma Juis, oOydarolierocsi paspa0oTaHHas Ha
ocHoe ®I'OC OO0 u anantupoBanHas ayg odyyatouuxcst OB3 ¢ paccrpoiicTBom
aytuctudyeckoro cnekrtpa (PAC). Hukimro3uBHoe oOpa3oBaHue TMIpearoiaraet
NPUHSATHE YYCHWKOB C OTPAHWYEHHBIMH BO3MOXHOCTSIMHU 3J0POBbSI KaK JFOOBIX
ApYyrux JAeTeld B Kilacce, BKIIOUEHHWE WX B OJIMHAKOBBIC BUIBI JICATEIHHOCTH,
BOBJICUCHHE B KOJUICKTUBHBIC (DOpMBI OOy4YeHHS M TPYIMIIOBOE pEIICHHE 3ajad,
UCTIOh30BAaHUE CTPATETUH KOJUICKTUBHOTO YYacTHUSI — WIPBI, COBMECTHBIC
NPOCKTHI, JTA0OpaTOpHBIE, IIOJIEBbIE WCCICIOBaHUS W T.A. VIHKIIO3UBHOE
oOpa3oBaHHE paCHIMPSET JMYHOCTHBIE BO3MOXKHOCTH BCEX JIeTeH, IOMOraer
pa3BUTh TYMaHHOCTh, TOJEPAHTHOCTh, TOTOBHOCTh TIOMOTaTh CBEPCTHUKAM.
KoHTponbHbIe 3a/1aHns BHECEHBI U3MEHEHHUSI, TPU HEOOXOIUMOCTH, TIPEICTABIICHBI
pebenky B (opme Haubonee ynoOHOU 1yisi Hero. BeiOOp OJHOTO M3 HECKOJIBKUX
NPEIJIOKEHHBIX BapUaHTOB oOTBeTa. llpakTuueckass dYacTh ympomiaercs. Bcee
o0opyaoBaHME W  JOUAAKTUYECKUE  MaTepualbl, OPUCHTUPOBAHHBICE  HA
YIOBJIICTBOPEHHE OCOOBIX 00pa3oBaTENbHBIX IOTPEOHOCTEH, HE SABIAIOTCS
y3KOCIEIUAIN3UPOBAHHBIMU U MOTYT MCIIOJB30BAThCS JEThbMU 0€3 MHBAIUIHOCTH
u craryca OB3 jana peanuzanuyd WHIMBUIYaIbHO-TU(PEPEHIIMPOBAHHOTO
MO/IX0/1a.

[Iporpamma mo XuMuM [Oa€T OPEACTaBICHUE O LENAX, OOIIell cTpaTeruu
oOydeHMs, BOCIHTAHHUS ¥ Pa3BUTUS OOYYAIOUIUXCS CpPEICTBAMH Y4YEOHOTO
npeaMera, yCTaHABIIMBAET o0s13aTeNIbHOE peaMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeiesieHue €ro Mo KiaccamM M CTPYKTYpUPOBAHHE IO
pazmenaM M TeMaM MPOrpPaMMbl IO XHUMHUH, OINPEIETsAeT KOJIUYECTBEHHBIE U
Ka4eCTBEHHBIC XapaKTEPUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIE0BATENIbHOCTh ~ M3YYEHUS XHMHH C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€HM, JIOTHKA y4eOHOro TMpolecca, BO3PACTHBIX
0COOEHHOCTEH O00ydJaromuxcsi, OmpeaenseT BO3MOXKHOCTH —TpeaMeTa IS
peanu3anuu TpeOOBAaHUM K pe3yibTaTaM OCBOCHUS OCHOBHOM 00Opa3oBaTEIbHOU
MporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a Takke TpeOOBaHUU K
pe3yibTataMm o0y4YeHHUs XMMUU HAa YPOBHE lLIeJel U3y4eHUs MpeaMeTa U OCHOBHBIX



BUJIOB Y4e€OHO-IO3HABATEIbHOU JEATEIbHOCTH OOYyYarolerocss Mo OCBOCHUIO
y4e0HOTr 0 CoIepKaHUs.

3HaHUE XUMHHM CIY>KUT OCHOBOM sl (OPMUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUNA O MAaTepPUAIBHOM €IUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMHUPYEMble XHUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAIEHUIX
SHEPIUM U 00 HSBOJIIOIMHU BEIIECTB B MPHUPOJIC, O MyTSAX PEIICHUs] TI00abHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yyenue xumuu:

CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 00111l 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
0o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOW  JIEesTEIBHOCTH,
AKCTIEPUMEHTAIBHBIX M HCCIICIOBATCIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON NeATeIbHOCTH;

3HAKOMUT CO CHeNU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3TJIsSiAAa HA €JUHCTBO MPUPOBI U YETIOBEKA, SABJISETCS OTBETCTBEHHBIM
3TarnoM B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00YyYarOIUXCS;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHUAM, K IPUPOJIEC, K UYEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTUUECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlaHHbIE HampaBlIeHHs B OOYYCHUH XUMHH OOECTICUMBAIOTCS CIEIM(PUKON
cojlepKaHusl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  TEAaroruyecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAYKU XMMHUHM Ha OINPEIACIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMHUCS CHCTEMBbI IEPBOHAYAJIBHBIX IOHSATHH XUMHH, OCHOB
HEOPraHWYECKOW XHMHM M HEKOTOPBIX OTACIbHBIX 3HAYUMMBIX IOHSATHI
OPraHUYECKON XUMHHU.

CrpykTypa coaep)kaHHs MPOTpaMMbl IO XUMHH C(HOPMHUpPOBAHA Ha OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ uzydeHuro. Cojep)kaHue CKJIAIbIBAETCS U3 CUCTEMBI
MOHSITUH 0 XUMHYECKOM 3JIEMEHTE U BEIIIECTBE U CUCTEMBI OHSATHIA O XUMHYECKOM
peakiiun. OO0€ OSTH CHUCTEMbl CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIIUAITY
MOCJIEAOBATEIBHOTO PA3BUTHS 3HAHWI HA OCHOBE T€OPETUUYECKUX MPEICTABICHUMN
Pa3HOrO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— nepuoanueckoro 3akoHa /[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMUM;

— YYEHHS O CTPOCHUM aTOMa U XUMUYECKOU CBSI3H;



—TMpeACTaBICHUNA 00 BJIEKTPOIUTUYECKOW JHCCOLMAIlMU  BEIIECTB B
pacTBopax.

TeopeTuueckne 3HAHUS pPacCMATPUBAIOTCS HAa OCHOBE SMIHUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TIOCJIEIOBATEIBHO OT OJHOTO
YPOBHS K JIPyrOoMYy, BBHITIOJNHSS (PYHKIIMM OOBSICHEHHS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHS U TOJIYUYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEACTaBICHUS O XMMUUYECKOW COCTaBIISIONICH HAYYHON KapTUHBI MHUPA B JIOTHUKE
e€ CHUCTeMHOW NpPUPObI, IIEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO H
MEeToJaM TO3HaHUsS B Hayke. M3ydeHue XMMHU MPOUCXOIUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX TpeaAMeToB: «OKpyXKalomuil MHUpY,
«buonorus. 5-7 knaccel» u «Pusmnka. 7 Kiaccy.

[Ipy wu3yueHMH XUMHUHU TPOUCXOJUT (POPMHpPOBAHKWE 3HAHUM OCHOB
XUMUYECKOW HAyKH KaK 00JAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTH YeJIOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HAaHUW — BaXHEUITUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUUYECKUX IMOJO0KEHUH,
JOCTYIIHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOTO XapakTepa, fA3blKa HAayKH, B
NpUOOIIEHNH K HAyYHbIM METOJaM I[IO3HAHUA TIPU HU3YYCHHH BEIECTB W
XUMHYECKUX peakiuii, B (GOPMHUPOBAHUU U PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATEILHOM M y4eOHO-HCCIIeI0BATEIbCKON
JeSITEBbHOCTH, OCBOEHUW TpaBWsl Oe30MacHOro oOpamieHusi ¢ BeIIeCTBAMH B
IIOBCEIHEBHOM KN3HMU.

[Ipu M3ydyeHUM XUMHUHM HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMs Ba)KHOE
3HauYeHUE MPUOOPENIN TaKHe 1eJH, KaK:

— (dopmupoBaHHe HHTEIUICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKH3HU;

—  HampaBIICHHOCTh OOYYEeHHMs] HAa CHCTEMaTH4YecKOe MPUOOIICHHE
oOydJarommuxcs K CaMOCTOSITEIHHOM TO3HABATEIBHOW JESTEIHHOCTH, HAYYHBIM
METO/aM TO3HaHHs, (GOPMHUPYIOINIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBUN, CIOCOOCTBYIOIINX MPHOOPETCHUIO 00yYarOIIUMHUCS
OmbITa Pa3HOOOPA3HOW JEATEIbHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAUYECHHUE IS
Pa3IMYHBIX BUJOB JAEATEIbHOCTH;

— (QopmupoBanre 001el (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM 4YHUCJIE YMEHUH OOBSICHATb U OLCHUBATH SIBJIICHUS



OKpY’)KaIoIller0 MHUpa, WCIOJB3Yysl 3HAHUS W OIBIT, MOJyYEeHHBIC MPH H3yYCHHH
XAMHH, TPUMEHATh HMX TPH PEHICHUU TMPoOJeM B TOBCETHCBHOW JKHU3HH W
TPYAOBOM NEATEIBHOCTH;

— (QopmupoBaHue y OOy4arOmMXCs TYMaHUCTUYECKUX  OTHOIICHHIA,
MOHUMAaHUSl [EHHOCTH XHMHYECKUX 3HAHUH IS BBIPAOOTKH JKOJOTHYECKH
1[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOIIENW IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWISI U HAMPABICHHOCTH JaJbHEHIIETO
oOy4eHwusl.

OOmiee dYWCIO YacoB, OTBEACHHBIX JJs HM3yYeHHs XUMHUU Ha YypPOBHE
OCHOBHOTO 0011ero oOpa3oBaHus, cocTaBisieT B 9 kimacce — 68 yacoB (2 yaca B
HEJIENI0).



COILEPKAHUE OBYYEHUA

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMICTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX TMEPUONOB, KaJIWs, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM DJJIEMEHTOB B Ilepuoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUuX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYecKUX peakiuii Mo pa3iudHbIM MPU3HAKaM (110 YUCTY
U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTaJIM3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHYECKHUE
YPaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHsTne 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKOM pPEaKLUu U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnieHue YpaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  HUCIOJb30BaHUEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEIEKTPOIUTHI.
KaTtnonsl, anroHbl. MexaHHU3M JOUCCOLMALMKM BEIIECTB C PA3JIUYHBIMU BHIAMHU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble JIEKTPOIIUTHI.

Peakuuu noHHoro oOMeHa. Y ciioBHs MPOTEKAHUSI peaKluii HOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HWOHHBbIE YpaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconunanun. KauectBeHHble peakiiuy Ha MOHBI. [loHsATHE O THApPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/NIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu



OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTH
pacTBOPOB BEILIECTB, IMpollecca AUCCOLMALMK KHUCIOT, WIeJo4Ye H cojei
(BO3MOXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ NPU3HAKA  MPOTEKAHHUsS  PEaKUud  HOHHOTO  OOMeHa
(oOpazoBaHue ocajka, BBIICICHHE Ta3a, o0O0pa3oBaHHE BOJAbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUU
(ropeHue, peakluu pasiioKEeHHs, COEIUHEHUS), pacllO3HaBaHUE HEOPraHMYECKHX
BELIECTB C TIOMOUIbIO KA4YECTBEHHBIX pEaKIMl HAa HOHBL, pEUICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertannbl U MX coelnHeHUA

OO6mast xapakrtepuctuka rajnoreHoB. (OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMOJIEHCTBME C MeTayIaMH, HEMeTalUlaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConstHast KUCNOTAa, XMMUYECKHE CBOMCTBA, MOJIydeHHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeilmine XJIOpuabl U UX
HaXO0XJCHHE B IPUPO/IE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne M (QuU3nyYecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYECKHe cBOMcTBa. OKCHIABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnass kuciota, ¢u3MUEeCKMe ¢ XUMUYECKHE CBOMcTBa (0oOmue Kak
NpeICTaBUTENsl Kiacca KHUCIOT U crenuduueckue). XUMUYECKHE PpEaKIn,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJyYeHHs] CEepPHOM KHCIIOTHI.
IIpumenenune cepHoil KuciaoThl. CoJIM CEpHOM KUCIOTHI, KAU€CTBEHHAs PeaKius Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPHUPOJC. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEW Cpeabl COEIMHEHUSMH cepbl (KHUCIOTHBIE JOXKIM,
3arps;3HEHUE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XAapPAaKTEPHBIE CTENEHH OKHUCIEHHUs. A30T, PaCHpPOCTPAHEHHE B MPHUPOJE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Com aMMOHHS,
X pU3HUECKHe U XMMUYECKHE CBOWCTBA, MpUMeHEeHHE. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3MUeCKHe W XUMHUUYCCKHE
cBolcTBa (0OIlIME KaK TMPEICTaBUTENSl Kilacca KUCIOT W cruenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
yaoOpeHuid. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIIeH Cpeabl COeNMHEHUSIMH a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/1yXa, MO4YBbl M BoA0EMOB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUNUECKHE M XUMHUYECKUE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3nuecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonap3zoBanue pocdaroB B KauecTBE MUHEPATIbHBIX YAOOPEHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. Okcuabl yriepojaa, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTMYecKHue MNpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00anbHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
sbdexT. YronbHas kucnoTa U e€ coiM, UX (PU3nYecKue U XMMHUYECKUE CBOMCTBA,
nojiydeHue W npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KAK O COSTUHECHHIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIN Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKU BaXKHBIX BELIECTBAX: KHpaXx, OelikaX, yrieBojax — U ux
poiM B OKM3HM UeloBeKa. MarepuanbHOE €IWHCTBO OPraHMYeCKHX |
HEOpPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOKICTBa, IOJy4eHHE W
npuMmeHeHne. CoenuHeHUs KpeMHHs B mnpupoje. OOmmMe mnpeacTaBieHUs 00
okcuge kpemHus (1V) m xpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30mMacHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MATEPHUATIOB B TIOBCEHEBHON KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M MUX COEAUHEHHH (BO3MOXKHO MCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslaMmu  ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BAaHHE
BHJIEOMATEPUAIIOB), HAOIOIEHUE Tpollecca OOYIJIMBaHUs caxapa MoJl JIeicTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, H3Yy4YEHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON PEaKkiluy Ha Cyibdar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M uX CcoeaWHEHUN (BO3MOXKHO HMCIIOJIb30BAHHE



BHJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U PochHOPHBIX YI0OpEeHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX pEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U HU3yUYEHHUE MPU3HAKOB
UX IIPOTEKAaHUsl, B3aUMOJIECUCTBUE KOHLICHTPUPOBAHHOM a30THOU KUCJIOTHI C MEBIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPUAIIOB), W3y4YCHUE MoJIesen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM MPOTHUBOTrasa, MoJiydeHUEe, COOMpaHue, pacro3HaBaHUE U W3YUYEHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pPEakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHeime HeMeTallIbl U UX COSTUHEHUS.

MeTta/uibl M UX COEMHEHUSI

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B Illepuogumueckourt cucreme xumuyeckux osiemeHroB [l H.
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAUIMYECKasT ~ KPUCTAUIMYECKAass  pemeéTka.  DJEKTPOXUMHUYECKUU Pl
HaIpsDKEHUH MeTauioB. du3nyeckrue U XMMUYECKHe CBOWCTBa MeTauioB. Oo1ue
CHocoObl TONydeHHs MeTayioB. [loHsATHE O KOPpPO3UU METAIIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposuu. CrjiaBel (CTainb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U MPOMBIILIEHHOCTH.

[IlemouHble MeTaJUIbl: NoJokeHUe B [lepuoanyueckoil cucteMe XUMHYECKHUX
sanemeHntoB J[. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl 1
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COEeIMHEHUMH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux ajeMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HAaXOXJI€HUE B IIpupojac. PU3nyecKkrue U XUMUYECKNE CBOMCTBA MarHus
u Kanblus. Baxkunelmume coequHeHHs] KalblMs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHME aToMa, HaxoXKJAeHUE B mpupone. duzndeckue u
XUMHUYECKUE CBOMCTBA alFOMHUHMSA. AM(OTEpHBIC CBOWCTBA OKCHJIA U THAPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepuoguueckoil cuCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOoXJIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U conu xkene3a (1) u sxxenesa
(1), ux cocraB, CBOWCTBA U TIOJIyUYCHHE.



Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMu METAIOB W CIUTABOB, WX (DU3UYCCKUMHU
CBOWCTBAMH, W3yYCHHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCITOJIb30BAaHUE BUCOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCHUCTBHUS OKCHIA
Kbl W HATpHUs C BOAOW (BO3MOYXKHO HCIIOJIh30BAHUE BHICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTCKAHMSI
KaueCTBEHHBIX PEaKIWi HAa WOHBI: MarHWs, KaJbIUs, aTIOMHHHS, [IMHKA, YKele3a
(1) u xene3a (1), mequ (1), HaOIIOACHKME W ONMMCAHUE MPOIIECCOB OKPAIIMBAHUS
IUTAMCHU HWOHAMHM HATpUs, Kaiusd ¢ Kajablusd (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPUAJIORB), HCCIE0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y THJIPOKCHUIA IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHeime
METaJUTbl K KX COCTUHCHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa m Mmatepuanbl B TIOBCEIHCBHOM JKWU3HM 4YelloBeKa. be3omacHoe
MCIIOJIb30BaHKUE BEIECTB M XMMHYCCKUX peakiuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0XKOTaxX M OTPaBICHUSX.

XVMMHYECKOE 3arpsA3HCHHE OKPYXKAIOIICH cpenbl (MpeaciibHas JIOIMyCTUMAast
KOHIeHTpanus BemiecTs, nanee — [1/IK). Ponbp xumuu B pemieHnn 3KOJI0THYECKUX
poOJIeM.

Xumuyeckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHuaJbl).

Mescnpeomemmnuwie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M NMPU HM3YYEHHH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
TOHSITHM, TaK ¥ TIOHSITHM, SIBISIIONINXCS CUCTEMHBIMU JIJISI OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, TAPHUKOBBIM
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

®duznka: wmartepusi, aToOM, OJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIUJ,
W30TOMBI, PAANOAKTUBHOCTh, MOJICKYJA, DJIEKTPUYECKUN 3aps]l, MPOBOIHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNIECCKAS
peméTKa, CruiaBbl, (U3MYECKHE BEIWYUHBI, SAUHUIIBI M3MEPECHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.



buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAJIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTAaTeIbHBIC BEIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEPATBI, TOpPHbIE MOPOBI,
MOJIE3HBIE UCKOMIAEMbI€, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yJbTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJaMd W HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI MNPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YUTATEIbCKON KYJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHWIO, TMPOCKTHOW W  HMCCIEIOBATECIIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 XW3HU, OCO3HAHWE IOCIICICTBUUA WU
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

HUHTEPEC K MPAKTUUSCKOMY M3YYSHHUIO TPO(eccuii U Tpyaa pa3IuyHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIeJ1eCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS P paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYpBl, OCO3HAHHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3yNbTATOB BBIACISAIOT 3HAYUMBIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3b C JAPYTMMHU TOHSITHUSIMH), UCIIOIH30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKUE PACCYXCHUs (MHAYKTUBHBIC, ICNYKTUBHBIE, 10 aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B Ka4eCTBE HHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMYyIUpPOBATH 00OOIIECHUS H
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POpM MpPEACTaBICHUSA, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSITh PA3JIUYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIb30BAHMS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Tpolecce ydyeOHOH U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMoh TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO HKCIIepUMeHTa (11abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONINX MpPOOJieM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB U COIJIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOATEIBHO OIPENENATh LEJH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeUCTBUM, creuudpuueckue s TOpeAMETHOM ob0macth  «XUMHS», BHJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 9 ki1acce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJE€HTHOCTh, SJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peakivs, XUMU4YecKasi CBs3b, TEIIOBON 3P (DEeKT
peakiuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJIUTUYUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,
OKHCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE W  BOCCTAHOBJICHHE,
ajutoTpornusi, aMmGOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIeHTHAsl, UOHHAas,
MEeTaJUTM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpPO3Hs METAJLIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakIuu, TMpeaeabHO JOIMyCTUMas
koHueHTpauus [1JIK Bemecrtna;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e OMpENENATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUUYECKUX JJIEMEHTOB B
COCMHEHUAX pA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COEIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJICHTHAs, WOHHAs, METaJUIM4YeCKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsi MOHA M0 XUMUYECKON (opMmyse, XapaKTep Cpelbl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKON
PEIETKH KOHKPETHOT'O BELIECTRA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ilepuonnyeckoit CUCTEMBI XUMUYECKUX DIIEMEHTOB:
paznuyath MOHATHUS «JaBHas mnoarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», manble W OoOJblIME NEPUOJbI, COOTHOCHUTH
o003HaueHUsI, KOTOpPhIE WMEIOTCS B TIEPUOAUYECKON Tabmwie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOImee 4YHCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJIEKTPOHHBIM CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHUI B



npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAY M COCTaBY Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OO0IME U crnenuUUecKue XUMHUYECKHe
CBOMCTBa TIPOCTHIX M CJOXHBIX BEIIECTB, TOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMUTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HeJI04Yed U COJICH, TTOJIHBIC M COKpAIEHHbIC YPABHEHUS PEAKIIUi HOHHOTO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIllCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEJIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

coOMoMaTh  MpaBWwia  IOJB30BAaHUS  XHUMHUYECKOM  TOCYJOM |
1abopaTopHbIM O0OpYJIOBAaHHEM, a TakKe TMpaBWwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB MO TMOJYYCHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKIMH, IOJATBEPKIAIOIINE  KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUL-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHbBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHONW AESTEIbHOCTU — aHaIu3
U CHUHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBA3€W — JJIs M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJI0JIEHHe, U3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



9 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

bubmmoreka [{OK
. i 4
3.1 Obmye CBOHCTA METAIIOR https://m.edsoo.ru/7f41a636
bu6mmoreka [{OK
. i 1
3.2 Baxxneime MeTaUIbl 1 UX COETUHEHUS 6 https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmiorexa HOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
buo OK
PezepBHOE Bpemst 1 nomoreia 11

https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne ni/m Tema ypoxka JlaTa uzyyeHus odpa3oBaTejibHbIE
Bcero | KP 1P pecypcehbl
[Tepuonnueckuii 3akoH. [leproanueckas
1 Hepens bubmmoreka [{OK
1 cucTeMa XUMMHUYeCcKuXx 3yemenToB JI. W. 1
CEHTSOPS https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 1 nepens
2 XUMHUYECKHX JIEMEHTOB MEPBBIX TPEX 1 CEHTSIOpS bubmorera [JOK
P P P https://m.edsoo.ru/00adb6b6
MEepHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 2 Hepens bubnuorexa [JOK
HEOPTraHMIECKHIX BEIICCTB CeHTsAOps https://m.edso00.ru/00adb7e2
Bunn xXuMuueckoil CBS3U U THIIEI 2 Henens
4 KpUcTaJUTHYeCcKuX peméTok. OTpaboTka 1 CEHTSIOps bubnuoreka [JOK
3a/IaHAK 0 (PYHKIIMOHAILHOM https://m.edsoo.ru/00adbac6
IrPaMOTHOCTHU
O06o01eHre MaTepuaa 1mo TeMe
. 3 Henens
5 «[ToBTOpEeHue u yrnyOneHue 3HaHUMA 1
CEHTAOPS
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca
3
5 Knaccugukanus XuMHUUECKUX peakui 1 Hezemns bubnuoreka [IOK
10 PA3JIMYHBIM IIPU3HAKAM CEeHTAA0p https://m.edsoo.ru/00adbch0
s



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

IToHATHE O CKOPOCTU XUMHUYECKON 4 nenens
7 eaknuu. IToHsATHE O TOMOI€HHEIX U CEHTAOpPA bubnmorexa [TOK
p ’ p https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMHUYECKOM PAaBHOBECHH. 4 genenst
8 ®DakTOPHI, BIUAIOIINE HA CKOPOCTh CEHTAAOPs bubnuorexa [JOK
XUMUYECKON PEAKLIUH U MTOJI0KEHUE https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHS
5
9 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC HeJens bubnuorexa [JOK
peakuuu CEHTSIOp https://m.edsoo.ru/00adcade
a1
. 5
Teopus 3MEKTPONUTHYECKON
10 mucconuanyn. CHIIbHBIE U CIIa0bIe Heaemt bubmorexa LOK
’ CEHTSIOp https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI .
1
11 HonHsle ypaBHEHUS peaKIInil HEIEIS bubmmorexa LOK
M P https://m.edso0.ru/00add448
OKTSIOps
XUMHUYECKHUE CBOMCTBA KUCIIOT U 1 menens
12 OCHOBAHHUI B CBETE IIpEeACTaBJICHUIT 00 OKTA0OpS bubnmorexa [IOK
. p p https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOIHAIIIT
XUMHUUECKUE CBOIICTBA COJIEH B CBETE 3 Hexenst
13 MPEACTABIEHNUH 00 DIIEKTPOIUTHUECKON OKTSIOpA bubmorexa LIOK
e p p https://m.edso0.ru/00add8b2
IUCCOLIMAIAN
14 ITonarue o rugpoause couei S nenei bubmorexa [IOK
P OKTAOPS https://m.eds00.ru/00add9d4



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

4 wenens

15 O00011IeHNEe B CHCTEMAaTH3aLUs 3HAHUI bubmorexa HOK
OKTAOPS https://m.edso0.ru/00addd12

16 [Ipaktuyeckas padora Ne 1. «Pemenune 4 nenens bubnuorexa [JOK
SKCIEPUMEHTAIBHBIX 33724 OKTAOpA https://m.edsoo.ru/00addbfa
KonTtponsnas pabora Nel o teme S Hepnens

17 «IIEKTPOIUTHYECKAS JUCCOIIMALINAS OKTS0Ops bubnmorexa LOK

P ’ p https://m.edso0o.ru/00addec0
XVUMHUYECKUE PEaKIUU B PACTBOPax»
OO6mast XxapakTepuCTHKA FaJIOT€HOB. S Henens
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE OKTAOpS bubmmorexa LOK
pumep p https://m.edsoo.ru/00addfe2
xJiopa
XmopoBosopoa. CoJisiHast KHCIIOTA,

19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE, lnenens bubnuorexa [JOK
npuMeHenne. OTpaboTka 3aJaHui 10 HOSIOPs https://m.edsoo.ru/00ade104
(HYHKIIMOHATLHON TPAMOTHOCTH
[IpakTruueckast pabota Ne 2 o Teme 1 nenens

20 «[Tonyuenne cOISTHON KUCIOTHI HOSIOpst bubmorexa HOK

yi N N ’ P https://m.edsoo.ru/00ade348
n3ydyeHue e€ CBONCTB»
Brruncienus mo ypaBHEHUSIM 2 Henens
21 XAMHYECKUX PEAKIUI, €CIIN OUH U3 HOSA0DPSA Eubmorexa HOK
p ’ p https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

29 OO0mras XxapaKTepUuCTHUKA 3JIEMEHTOB 2 Hezenst bu6mmoreka [JOK
VIA-Tpymms! HOAGpA https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(MUKALIUN CEPHI. 4 genens

N . bubmuoreka [JOK

23 Haxosxnenue cepsl 1 €€ coeAMHEHUH B HOSIOps

IpUpoae. XMMUYECKHE CBONCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBojiopo, cTpoeHHe, (PU3HIECKUE U

4 wenens

bubnuoreka [IOK

24
XUMHYECKHE CBOICTBA H0:6ps https://m.eds00.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA, 1 nenens
25 (bu3HUecKre U XUMUYECKUE CBOMCTBA nexaopst bubnmorexa LOK
’ P https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XVWMUYECKUE PEaKIIHH, JICHKAIIHC B 1 venens
26 OCHOBE IT OMI)II)IHJ'ICHHOFO criocoba exaopst bubmmorexa [OK
P . A P https://m.edsoo.ru/00adec8a
MTOJTyYEHUST CEPHON KUCITOTBI.
97 Brrunciienne MaccoBoil 1071 BbIXOa 2 nenens bubnuorexa [JOK
TIPOYKTA PEaKIHHI nexabps https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 3J1eMeHToB VA- 2 Heqens
28 rpynmsl. A30T, paclipoCTpaHEHUE B nexaops bubnuorexa [JOK
npupojie, GU3NIECKue U XUMHIECCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMUax, ero (pu3NYECKue 1 XUuMUYECKHE 3 Heens bubnuoreka [IOK
CBOICTBA, MOJIYyYEHHUE U TPUMEHEHUE nexadps https://m.edso0.ru/00adf004
[IpakTuueckast pabota Ne 3 o Teme 3 "Hexens
30 «[lonyuyenne aMmuaka, U3y4yeHue ero nexaops Eubmorexa HOK
N i - H3YH p https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, eé Gusndeckue u 4 nenens bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA nexabps https://m.edso0.ru/00adf306
Hcnonbs3oBaHuEe HUTPATOB U COJICH 4
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX bubnuoreka [JOK
32 . y Heens
ynoOpenuit. OtpaboTka 3a1aHuit o https://m.edsoo.ru/00adf518
nexaops

(GyHKIMOHATIBHON TPAMOTHOCTH
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dochop. Oxcun dpochopa (V) u 2
33 dbocdopHas Kkucinora, GU3NICCKHE U HeIemns bubamorexa LOK
P L A https://m.edsoo.ru/00adf68a
XHUMHYECKUE CBOMCTBA, MMOTyICHUE STHBapsI
34 Hcnons3oBanue dochaToB B KauecTBE 2 nenens bubmmorexa [IOK
MUHEPaAJIbHBIX YI0OpEHUH. AHBAPA https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpoCcTpaHEeHHE B IPUPOJIE, 3 nezens bubnuorexa [JOK
(u3nueckrue 1 XMMHUYECKUE CBOMCTBA SHBapA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gpusudeckue u 3 Henens
36 XUMHUYECKUE CBOMCTBA. JKOJOTUYECKUE STHBAPA bubnuorexa [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepoaa (1V)
37 VYronpHas KucioTa 1 €€ coliu  neneis bubamorexa LOK
SHBap3 https://m.edso0o.ru/00ae006c¢
[Ipaktruueckast pabota Ne 4 o Teme 4 nenens
38 "[Tomyuenue yriaekucioro rasa. STHBapPs bubnuoreka [IOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"
1
[lepBoHauanbHbIE TOHATHUS 00
HEIEIs bu6mmoreka [JOK
39 OpraHUYECKHUX BEIIECTBAX KaK O
deBpan https://m.edso0o.ru/00ae054e
COEIMHEHUSX yriiepoa .
1
40 Kpemunii u ero coeuHeHUs Heaemt bubmnorexa [IOK
P dbeBpan https://m.edsoo.ru/00ae080a

|
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[Ipaktudeckas padora Ne 5. Pemenue 2 Heyens
41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME depais bubnuorexa [JOK
«Baxueinme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COEIVHEHUD
KonTtponeHas padota Ne2 o teme 2 Heyenst
42 «BaxHenmue HeMeTauIbl U UX beBpains brbamorexa [OK
P https://m.edso0.ru/00ae0el8
COEIVHEHUD
OO6mast xapakTepUCTHKAa XUMUUYECKUX 3 Henens
3JIEMEHTOB — METAJIJIOB. beBpains
bu6mmoreka [IOK
43 Mertannndeckast CBSI3b U METAIUINYECKAS
. https://m.edso00.ru/00ae103e
KpUCTAJTNYecKast penérka. dusndeckue
CBOIICTBA METAJJIOB
XUMHYECKHE CBOMCTBA METAJIIOB. 3 Hexens
44 DIEKTPOXUMHUECKUN PSII HAIPSHKEHNH deBpans bubmmorexa LOK
P P P p https://m.edso0.ru/00ae1156
METAILIOB
OO6mme cnocoObl MOTYICHHS METAJIOB. 1
45 CmuiaBel. BeruucneHnus o ypaBHEHUAM e bubnuoreka [IOK
. Henems
XUMHUUYECKUX PEAKIUH, €CIIi OJUH U3 a https://m.edsoo.ru/00ael156
Mapra
pEeareHTOB COJICPKUT MPUMECH P
46 ITousiTve 0 KOPPO3UU METAILIOB +nete bubmorexa LOK
pp MapTa https://m.eds00.ru/00ae1278
47 [lemouHbBIC METAILIBI 2 nexens bubmotera [JOK
Mapta https://m.eds00.ru/00ae14b2
48 OKCHIBI U THAPOKCUILI HATPUS U KAJIUS ¢ e bubmorexa [IOK
P P MapTa https://m.edso00.ru/00ae14b2
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IllenoyHo3eMeENbHBIE METATIIIBI —

3 Henens

bubnuoreka [IOK

49
KaJIbIMi 1 MAarHuii MapTa https://m.eds00.ru/00ae15e8
50 Baxxueiime coequHEHUS KaJIbIIA 3 nenea bubmiorexa HOK
4 H MapTa https://m.edso0.ru/00ae15e8
4 genens
o1 O060061eHre u cucTeMaTu3alus 3HaHu’ Mapra
JKECcTKOCTE BOIBI M CIIOCOOEI €8 4 genens
52 crpanenus. OtpaboTKa 3a1aHUN 110 MapTa bubmorexa HOK
yerp ' pv a P https://m.edso0o.ru/00ae1886
(YHKIIMOHATEHOW TPaMOTHOCTH
[IpakTueckas padota Ne 6 o Teme 1 nenens
53 "KEcTKOCTE BOABI M METOJIBI €€ anpest bubmmorexa TTOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHUS
1
bu6moreka [IOK
54 Ao % ene
MHHIH Heaemt https://m.edsoo0.ru/00aelc64
anpens
55 AMdoTepHbIe CBOMICTBA OKCHIA U 3 Hezens bubnuoreka [JOK
THIPOKCH/IA anpess https://m.edsoo.ru/00aelc64
56 Teeso 3 Hezens bu6mmoreka [JOK
anpes https://m.eds00.ru/00ae1d86
57 Oxcupl, THAPOKCHIBI M COJIH JKeJie3a 4 nenens bubnuoreka [JOK
(1) u sxenesa (111) atpelii https://m.edso0.ru/00ae35e6
4 genens
58 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN

anpens
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[Ipaktudeckas padora Ne 7. Pemenue 1 Henens
JKCIIEPUMEHTANIBHBIX 3a/a4 110 TEME Mas bubnuorexa [JOK
59 .
«Baxuenime MeTajUIbl U UX https://m.edso0.ru/00ae3de8
COEIVHEHUD
Brrurcnenus o ypaBHEHUSM 1 nenmens
XUMHYCCKUX PEAKIIH, eCITH OJWH U3 Mast
60 €areHTOB JaH B U30BITKE UIN CONEPKUAT bubnmorexa [TOK
p fl p https://m.edso0.ru/00ae1750
IpuMecH. BeIuncienns MacCcoBOM J10JIH
BBIXOJIa MPOJTyKTa PEaKIIUU
61 O0001IeHnEe U cucTEMATH3aINs 3HAHAN ? nenea bubmmorexa TTOK
Mast https://m.edso00.ru/00ae1750
KonTtponsHast padota Ne3 o treme 2 Hesest
62 «Baxnennne MeTaIbl U UX Mas
COEIUHEHUS
63 BeniecTBa u maTepualnbl B TOBCEAHEBHOM 3 Hezena bu6mmoreka [IOK
JKH3HH YeIOBeKa Mast https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 3 Hezens bubnuoreka [JOK
cpembl Mai https:/m.eds00.ru/00ae4270
Ponb xumMuu B pemieHnn SKOJOTHYECKUX 4
. bubnuoreka [JOK
65 npo6seM. OTpaboTKa 3a7aHui 10 HEIeIs
. https://m.edsoo.ru/00ae4270
(G YHKIIMOHATBHOU IPaMOTHOCTHU Mas
. 4
PezepBHblit ypok. O0001IEHNE U bubnuorexa [IOK
66 N HEIeIs
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0dOa
Mas
67 PezepBHblit ypok. O0001IEHNE U 5 bubnuorexa [IOK
CHCTEMATH3aIUs 3HAHUH Henems https://m.edsoo.ru/00ae0d0a
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Mas

PezepBubiit ypok. O0o0mIeHNE U 1 5 bubnuorexa [JOK
68 CHCTEMATU3ALINS 3HAHUI HeneIs https://m.edsoo.ru/00ae0d0a
Mast
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111€ro
o0pa3zoBaHus

1

ITo Teme: «BenecTBo u XUMHYECKask peaKLUs»

1.1

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHITHHA: PacTBOD,
AIIEKTPOJIUTHI, HEANEKTPOIHTHI, JICKTPOIUTHUECKAS TUCCOIIUAITHS,
peaKIu HOHHOTO 0OMEeHa, KaTaan3aTop, XAMHUUECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCITUTEITFHOBOCCTAHOBHUTEIIEHEIC peakmumy, OKHUCITUTEIT,
BOCCTaHOBUTEJb, OKHCJICHHE M BOCCTAaHOBJICHHE, aJIOTPOIIHS,
aMm(doTepHOCTh, XHMHUYECKass CBI3b (KOBAJICHTHAs, HWOHHAA,
MeTajindyeckasi), Kpucrajuinyeckass peméTka, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiuu

1.2

HUIITIOCTPHUPOBATHE B3AMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHI U
IIPUMCEHATE OTHU MOHATHUA IIPpH OINHCAHHMU BCIICCTB W HX

MpEBpAILICHU I

1.3

COCTaBJISITh YPABHEHHUS BJIEKTPOJIUTHUYECKON TUCCOLIMAIIMU KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALLIEHHBIE YPABHEHUS PEaKLIUM

MOHHOTIO 00OMeHa

1.4

PaCKphbIBATb CYIIHOCTDb OKHCIIUTCIBHO-BOCCTAHOBUTCIBHBIX
peaKuHﬁ OoCpCACTBOM COCTABJICHUA SJICKTPOHHOI'O OanaHca 3THX

peakuui

1.5

IMPOBOIUTD pvaéTbI IO YpaBHCHHIO XUMHUYECKOU peaKkuuun

IIo Ttemam: «Hemeramnsl u MX COCOUHEHHUS» U «MeETalJIbl U HUX

COCAUHCHUA»

2.1

XapakTepu3oBaTh (OMUCHIBaTh) 0OmUEe U  crernupuvecKue

XUMHUYCCKHUEC CBOMCTBA MMPOCTBIX )41 CJIOJKHBIX BCIICCTB,




NOATBCPXKAasA OIMMCAHUC MPHUMEpAaMU MOJICKYISIPHBIX W HMOHHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.2

COCTaBJIATDH YpPaBHCHHA peaKHHﬁ, MOATBCPKAAOIIUX
CYIICCTBOBAaHHC TCHETUYECKOM CBA3U MCKAY  BCIICCTBaAMU

Pa3JIMYHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOIiCTBa BC€OICCTB B 3aBUCHMOCTH OT HX
CTPOCHHA, BO3MOXHOCTHU MNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBHUAX

24

CIeAOBaTh MpaBUJaM IMOJb30BAaHUS XWMHUYECKOW TMOCYAOW U
1abopaTOPHBIM 000PYIOBAaHUEM, a TAK)KE MIPaBUIIaM OOpaIeHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C WHCTPYKIMSIMHU IO BBITIOJHEHHUIO
71a00PATOPHBIX XUMHUUECKHUX OIBITOB IO TIOJYUYEHUIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTO Tra3a)

2.5

OpOBOAWUTE PCAKIUH, IMOATBECPKIAAIOUINC Ka4eCTBEHHBIA COCTaB
Pa3IMYHBIX BCHICCTB: PACIIO3HABATH OIIBITHBIM HYTGM XJiopuna-,
Opomun, womuna, KapOoHaTt, ¢docdar, cwimkar, cyabdar,
THJIPOKCUIMOHBI, KATHOHBI AMMOHHSI, HOHBI N3yYCHHBIX METAIIJIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHMUYECKUX BEILIECTB

ITo Teme: «XuMHs U OKpyKaromas cpear»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHYeckux mnousaTui: [IJK

BCIICCTBA, KOPPO3Usd METAJIIIOB

3.2

IMPUMEHATh OCHOBHBIC OINEPAllMA MBICIUTEILHON NEATeIbHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, 0000IIEeHHEe, CHCTeMaTH3aIIHIO,
BBISIBJICHUE MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JUIA HW3y4eHUs
CBOMCTB BEIECTB MU XMMHUYECKUX PEAKIUil; eCTECTBEHHOHAYUHbIE
METOJbI TIO3HAHUS — HAOJIOJCHHE, W3MEPEHHE, MOJCIMPOBAHUE,

9KCIIEPUMEHT (PeabHbIA U MBICJICHHBIN)




IHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 BemiectBo u xummnueckas peakuus. [loBropenue

[Iepnoanueckuit 3akoH. lleprognyeckas cucreMa XMMHUYECKHX JJIEMEHTOB
JN.U. MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU
1.1 CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBbIX TPEX MEPHOJIOB, KAIUs, KAIbLUS U
WX COEQUHEHMH B COOTBETCTBUM C IIOJIO)KEHHEM DJIEMEHTOB B

[Iepnoanueckoil cucTteMe U CTPOEHUEM UX ATOMOB

CtpoeHue BelIecTBA: BUJIBI XUMHUYECKOW CBS3W. THIBI KpUCTALUIMYECKHUX
pELIETOK, 3aBHCUMOCTh CBOMCTB BENIECTBA OT THMNA KPUCTATIMYECKOU
12 peméTkn W BUAA XUMHUYECKOW cBsi3W. Kiaccuduxamus m HOMEHKIATypa
' HEOPraHMYECKHX BEMICCTB (MEKIyHApOJHAsI W TPUBHAIbHAS). XUMHUYECKUC
CBOMCTBa BEILIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKHX

COG,Z[I/IHCHI/II\/'I, IFCHCTUYCCKAA CBA3b HCOPTaHMYCCKHUX BCUICCTB

Knaccudukanuss XMMHUYECKUX peaKIHil MO pa3iMyHbIM MNpHU3HAKaM (110
YHUCIly M COCTaBy YYacTBYIOIIMX B PEAKIHH BEIIECTB, IO TEIIOBOMY
13 s dekTy, Mo U3MEHEHHUIO CTENEHEH OKUCICHUS XUMUYECKUX AIIEMEHTOB, IO
' o0paTUMOCTH, IO YYacTUIO Karajau3aTopa). DK30- U HHAOTEPMUYECKUE
peakuuu, TepMoXUMHUUeckue ypaBHeHus. [IoHATHE O CKOPOCTH XMMHUYECKON

peakuu

ITousaTtue o0 O6paTI/IMbIX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIHAX. ITonsatue
14 O TOMOI'CHHBIX H TICTCPOI'CHHBIX PCAKIHAX. Ilonsatue o0 XUMHYECKOM
PaBHOBCCHUMU. (DaKTopr, BJIMAOOIUC Ha CKOPOCTb XUMHYECKOM pCaKuuu H

ITOJIOKCHUEC XUMHYCCKOI'O PABHOBCCHUA

OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC pcCaKkiuu, BHCKTPOHHBIﬁ OamaHc
15 OKHCIUTEIbHO-BOCCTAHOBUTEILHOM peaKkmuu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAHOBHUTCIIBbHBIX peaKHI/Iﬁ C HCIIOJIb30BAHHUEM MCTOJa

QJICKTPOHHOT'O Oairanca

16 TCOpI/IH BHCKTPOHHTH‘{CCKOf/'I JUCCoanu. 9HCKTpOJ'II/ITLI n

HEIJICKTPOJIUTHI. KaTI/IOHBI, AHHOHBL. MeXaHu3M OUCCOIMAIMK BEIIECTB C




pa3IMYHBIMU BUJIAMU XUMHUUYECKOH cBs3U. CTeneHs quccouuanuu. CuiabHble
u cnalble AIEKTPONUTHL. Peakunn MOHHOTO OOMeHa. YCIOBHS MPOTEKAHUS
peakuuii MOHHOrO OOMEHA, MOJHbIE U COKPALIEHHBbIE HOHHBIE ypaBHEHUS
peakuuii. CBOHCTBA KUCIIOT, OCHOBaHUM U COJIEHl B CBETE MPEACTaBICHUI 00
ANIEKTPOJIUTUYECKON Juccouuanuu. KadecTBeHHblE peaklUud Ha HOHBL

[TonsiTue o ruaponuse coyen

1.7

XUMHU4YeCcKui OKCIICPUMCHT:. O3HAKOMIJICHHUEC C MOJACIISIMU KPHUCTATIMYCCKUX
PelETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HEMETAJIOB (rpadura u
ajMasa), CJIOKHBIX BEIIECTB (XJIOPHIa HATPHUsl); HCCIEOBAHNE 3aBUCUMOCTH
CKOPOCTH XUMHYECKOM peaklMh OT BO3AEUCTBUS pPAa3IMUYHBIX (PAKTOPOB;
WCCIIEZIOBAaHUE  DIIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB, IpoIiecca
JMCCOIMAITNN KUCJIOT, IIEeNoYe W coJied (BO3MOYKHO WCIIOJIh30BaHUE
BHJ/ICOMATEpPHAJIOB); MPOBEJCHUE OTBITOB, WIIOCTPUPYIONIUX TPU3HAKA
MPOTEKAaHUsI PEAKIU MOHHOTO OoOMeHa (0Opa3oBaHHME OCajKa, BBIJICICHUE
raza, oOpa3oBaHUE BOJbl); OIBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTEIIFHBIX ~ PEaKITHH (ropenwue, peaknuu
pa3OKEHUs, COCAMHEHHs); PACIO3HABAHWE HEOPTraHMYECKUX BEIIECTB C
MTOMOIIIbIO KAUYECTBCHHBIX PEAKIIUH Ha UOHBI, PEIICHHE KCIIEPUMEHTATBHBIX

3a1a4

Hemeranner u nx COCAUMHECHUS

2.1

OO6mrast xapakTepucThka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne W (U3UYECKHE CBOHCTBA
MPOCTHIX BEIIECTB — rajJOreHOB. XMMHUUYECKHE CBOMCTBA Ha MpUMeEpE XJopa
(B3amMoOICHCTBHE C METaJUIAMH, HEMETAJNIAMH, IIEJI0YaMHt). XJI0POBOJAOPO/I.
ConsiHast KMCJIOTa, XMMHYECKHE CBOWCTBA, TMOJNy4YeHHE, MPUMEHEHHUE.
JleficTBHe XJIOpa W XJIOPOBOJIOPOJIa Ha OPTaHM3M delloBeKa. BaxHewmime

XJIOpHUAbI U UX HAXOXKIACHUC B IIPHUPOIAC

2.2

Obmas xapaktepuctuka 3neMeHToB VIA-rpymmbl. OcoOeHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHne U (GUINYECKUE
CBOMCTBa TMPOCTBIX BEHIECTB — KHCIOpOJa H Cepbl. AJJIOTPOIHBIE
MOAM(HUKAIIMK KUCIOpPOJa M Cepbl. XHUMHUYECKHE CBOWCTBAa CEpBHI.
CepoBosiopoa, cTpoeHue, GU3NYECKUE M XUMHUYECKHE CBOMCTBA. OKCHIIBI
Cepbl Kak TPEICTaBUTENM KUCIOTHBIX OKcuaoB. CepHas KHCIOTa,

(1)I/I3I/IHCCKI/IC U XHMHYECKHE CBOMCTBaA (OGIJ.II/IG KaK HIpCACTAaBUTCIIA KJlacCa




KACIOT M crneuupudeckue). XUMHUYECKHE DPEaKLUH, JeXallue B OCHOBE
MPOMBIIIICHHOTO CrHoco0a TONXy4eHHUs] CepHOW KuUCIOoThl. IIpumeHenue.
Comm cepHOM KHCIOTBI, KAueCTBEHHAas peakmuss Ha Cylb(haT-HOH.
Haxoxnenue cepbl 1 €€ COeIUHEHUN B MPUPOJIC. XUMHUYECKOE 3arpsI3HCHUE
OKpPY’KaIolllel cpeJibl COETUHEHUSIMU Cephl (KUCIOTHBIE T0K/IHU, 3arpsA3HEHHUE

BO3JlyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS

2.3

OO0mas xapakrepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B
npupose, (usnueckue U XUMHUYecKkue cBoiicTBa. KpyroBopor azora B
npupoje. AMMHaK, ero (U3NYeCKUe U XUMUYECKHE CBOWCTBA, MOIY4YEHUE U
npumeHenre. Coiau aMMOHUS, UX (U3MUECKHEe U XMMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHasi peakius Ha MIOHbl aMMOHUS. A30THasi KUCJIOTa,
e€ momyueHue, GU3MYECKHE H XUMHYECKHE CBOMCTBa (00mHMe Kak
MpEeCTaBUTENsT  Kilacca KHUCIOT M crneuuduueckue). lcmonpzoBaHue
HUTPATOB W COJIeH aMMOHHS B KadeCTBE MHHEPAIbHBIX YI0OpEeHUH.
XUMHUECKOE 3arps3HEHHE OKpYyXKarolled Cpeabl COEJUHEHUSMH a30Ta

(KUCTTOTHBIE JTOKIH, 3arPSI3HEHNUE BO3/yXa, IOYBHI i BOJIOEMOB)

2.4

®dochop, amwrorponHbie Momubukamuu  pochopa, Pusnyueckue U
xumudeckue cpoiictBa. Oxcun  docdopa(V) u  dochopHas xucinora,
¢u3nveckne W XUMHYECKHE CBOWCTBA, ToJydeHHe. lcmoiap3oBaHue

(dhocharoB B KauecTBE MUHEPAIBHBIX YI00OpEeHU

2.5

O6mras xapaktepucTtuka ieMeHTOB |VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIC CTENCHU OKHUCIICHUA. YTJCPOJd, aUIOTPOITHBIC
MOIM(HUKAIIIH, PACIPOCTPAHEHUE B MPHUPOJAC, (PU3UYECKHE M XUMHUYCCKHE
cBoiictBa. AncopOmus. Kpyrosopor yriepoma B mpupone. OKCHIIBI
yriepoja, ux (U3NYECKUe W XUMUYECKUE CBOWCTBA, JICHCTBHE Ha JKHUBBIC
OpraHW3Mbl, TMOJY4YeHHE U NPUMEHEHHE. OKOJIOTUYECKHE MPOOJIEMBI,
CBs3aHHBIE ¢ OoKcuaoM yriepona(lV); rumoresza rio0albHOTO MOTEIICHUS
KIUMaTa; TapHUKOBBIK d¢dekT. VYrompHas KucaoTa U €€ COMH, HX
¢uznueckne W XUMHYECKHE CBOWCTBA, TONY4YeHHE U TMPUMEHEHHUE.
KauecTBenHnas peakmust Ha kapOoHaT-HMOHBIL Mcrnonp3oBaHue kapOOHATOB B

6LITy, MCIUIHUHE, TPOMBIIIJICHHOCTU U CEJIbLCKOM XO0351CTBE

2.6

HCpBOHaan'ILHLIC MOHATHS 00 OpraHNM4YeCKUX  BCHICCTBAX KakK O

COCAMHCHUAX YIJICPpOJa (MCTaH, OTaH, 3THJICH, AlICTUJICH, 3TAHOJI, I'TTUMLICPHH,




yKCycHasg kuciota). Mx cocrtaB M xumuueckoe crpoeHue. llonarue o
OMOJIOTUYECKN BaKHBIX BEILECTBAX: XKHUpaX, OCJIKaX, YriIeBoJax — U UX POJIU
B JKM3HM 4eJIOBEKa. MarepruanpHoe €AMHCTBO OPraHMYECKUX U

HEOPraHWYECKUX COCIMHEHUI

2.7

Kpemunii, ero ¢usnyeckne M XHUMHUYECKHE CBOWCTBA, TIOIyYeHHE W
npumeHenne. CoennHeHus KpeMHusl B npupojae. OOmiue mpeacraBieHust 00
okcune kpemuHusa(1V) wu  kpemHueBodt  kuciotre. CHIMKATh, HX
HCIOJIb30BaHUE B OBbITY, MEAMIIMHE, IPOMBIIUIEHHOCTH. Baxneiue
CTpPOUTENIbHbIE ~ MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, O€eTOoH,
xene300eToH. [IpoOnembl 0€30maCHOrO  MCIMOJIB30BAHMSI CTPOUTEIBHBIX

MaTCpuajioB B HOBCG}IHCBHOﬁ KU3HHU

2.8

XUMUYECKUH SKCIIEPUMEHT: N3y4eHHEe 00pa3I[OB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJISHOM KHCJOTBHI; TPOBEJICHHE KAYCCTBCHHBIX pEaKIuid Ha
XJIOPUJ-MOHBI W HAONIOJCHWE TMPHU3HAKOB WX IPOTCKAHWS; OIIBITHI,
oTpaxaronme (U3NYECKUE M XHMHYECKHE CBOWCTBA TaJOTCHOB M HX
COCIMHEHUH (BO3MOKHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB); 03HAKOMIICHHE
¢ oOpa3iaMu XJ0pUI0B (TAIOTEHHUIOB); O3HAKOMJICHHE ¢ 00pa3iiaMu Cephl U
e€¢ coeauHeHWsMH (BO3MOXKHO  HCIIOJIb30BaHHE  BHIICOMATEPHAIIOB);
HaOmroZieHWe  mpolecca  oOyrMBaHWMsS —~— caxapa  1OJ  JCHCTBHEM
KOHIEHTPUPOBAHHOM CEPHOM KHCJIOTHI; HM3YYEHHE XUMHUYECKHUX CBOMCTB
pa30aBICHHON CEPHON KHCIIOTHI, NMPOBEJCHUE KAUYECTBCHHON pEakiMH Ha
cynbdar-uoH M HaOIIOJCHUE IMpH3HAKa e€ MPOTCKaHWs, O3HAKOMIICHHE C
(bM3UYECKUMH CBOMCTBAMHU a30Ta, ¢ochopa M UX COCITUHECHHH (BO3MOKHO
WCIIOJIb30BAHUE BHUICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX
yIoOpeHu; Mmojay4YeHue, coOrpaHue, paclio3HaBaHUE M WU3YUCHHE CBOMCTB
aMMHaKa; TPOBE/ICHUE KaYeCTBCHHBIX PEaKIMii Ha HOH aMMOHUsA U pocdat-
MOH W W3yYCHHE TPU3HAKOB WX NPOTEKAHUs, B3aUMOJICHCTBUE
KOHIICHTPHPOBAHHOW  A30THOM  KHCIOTBI €  Menplo  (BO3MOXKHO
WCIIOJIb30BaHNE BHUIEOMATEPUANIOB); M3YYCHHE MOJENEeH KpUCTATHYECKIX
pemiérok anmasza, rpaduta, QyuIepeHa; O3HAKOMIIEHHE C MPOIECCOM
aacopOIMu  pacTBOPEHHBIX  BEIIECTB  AaKTHUBHUPOBAaHHBIM  YyIIIEM U
YCTPOMCTBOM MPOTHBOTrasa; IOJNy4eHHe, coOupaHHe, paclo3HaBaHHE U
M3Y4YEeHHE CBOWCTB YIJIIEKUCIIOIO rasa; MpOBEACHUE KAaUYECTBEHHBIX PEaKIuit

Ha Kap6OHaT- U CHUJIIMKAT-UOHbBI M HU3YUCHUC IPHU3HAKOB HX IMPOTCKAHUA,




O3HAKOMJICHHE C IPOAYKLUHEH CHIMKATHOW IPOMBIIICHHOCTH; pELICHUe
JKCIIEPUMEHTANIBHBIX 3a7ad 10 Teme «BakHellune HeMeTaubl U UX

COCAUHECHUA»

Mertannsl 1 ux COCINMHCHUA

3.1

OO01as XapakKTepUCTHKAa XUMHUECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux 1nosioxeHusa B llepuoguueckoil cucreMe XMMHUYECKHX 31aeMeHToB JI.M.
MengeneeBa u crpoeHus aromMoB. CTpoeHHE MeTalIoB. MeTauyeckas
CBS3b M METAJNIMYECKasl KPUCTAJUIMUECKask pemETKa. DIEKTPOXUMUYECKUI

PSAI HAIPSIKEHUI METaJIOB

3.2

duznyeckue M XUMHYECKHE CBOMcTBa MeTayiyioB. OOmmMe crnocoObl
nostyueHus: MmetaysioB. [oHsATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX 0T Koppo3uu. CIuiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpoH3a) U

UX IPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH

3.3

[[lenounble MeTaNIBL: MOJOKEeHUE B [leproaudeckoit cucreMe XUMHUYECKUX
snementoB JI.MI. MeHneneeBa; CTpoe€HHE HMX aTOMOB; HaXOXJIEHUE B
npuposie. PU3MYECKue U XUMHUUYECKHE CBOWCTBA (HAa MpUMEpE HATPUSA H
kanus). OKCHIIbI U TUAPOKCUABI HAaTpusl U Kanus. [[puMeHeHne menoqHbIx

METAJIOB ¥ UX COEIUHEHUN

3.4

Illenoyno3eMenbHbIE METAJIBI MarHui W KajJbI[MHM: IIOJIOKCHHE B
[Tepuonuueckoit cucreme xumuueckux osiemMeHToB J[.MI. MeHnneneena;
CTPOCHHE MX aTOMOB; HaxOXACHHE B mpupoje. PU3NvecKue U XUMUICCKUE
CBOWMCTBA MarHus W Kajbllusa. BakHeWne cOoeIuHEHUS KaiabIlus (OKCHU],

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AnoMUHMI: ToJ0keHre B [leproinueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aTOMa; HAXOXKJEHHE B npupoje. Ou3ndeckue u
XUMHYECKHE CBOKMCTBA altOMHUHHUSA. AMQOTEpHBIC CBOWMCTBa OKCHUIA |

THAPOKCHU A aJ lTFOMUHUS

3.6

Keneso: nomoxxenne B Ileprogudeckoil cucTeMe XUMHUYECKHX JJIEMEHTOB
JI.1. MenpeneeBa; cTpoeHre aToma; HaxoxaeHue B npupoae. dusnyeckue u
XMUMHUYECKHEe CBOMcTBa kene3a. Okcuabl, TuIpokcuasl u comu xenesa(ll) u

xene3za(lll), ux cocras, cBOMCTBA U MOJTydYeHUE

3.7

XHUMHUYECKUUN SKCIICPUMCHT:. O3HAKOMIICHHE C O6paSI_IaMI/I MCTAJIJIOB H

CIINIaBOB, HX (I)I/I3I/I‘ICCKI/IMI/I CBOﬁCTBaMH; HU3YUCHHUC DPE3YIIBbTATOB KOPPO3HUU




METaJUIOB (BO3MOYKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KalbI[Usi © HATpusi C BOJOM (BO3MOXKHO
HCII0JIb30BaHNE BUACOMATEPUATIOB); UCCIICIOBAHNE CBOMCTB KECTKOW BOIBI;
mporecca TOPEHHs JKeye3a B KUCIOpojae (BO3MOXHO HCIHOJIB30BAHUE
BHJICOMATCPUAJIOB); TMPU3HAKOB MPOTCKAHMS KAYCCTBCHHBIX PEAKIM Ha
HOHBI (MarHus, Kaublius, amoMuHus, ImHKa, xenesa(ll) u xemesa(lll),
menu(ll); HaOmomeHME W ONMMCaHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHHU
WOHAMHM  HATpWsl, Kaausd © Kaublus (BO3MOXHO  HCIIOJB30BaHUE
BHJICOMATEPUAJIOB); UCCIICJIOBaHNE aMQPOTEPHBIX CBOWCTB THIPOKCHIIA
QTFOMHUHHS U THIPOKCHIA [WHKA; PElIeHUE KCIEPUMEHTAIBHBIX 33134 110

TeMe «BaxxkHelmue MeTayuibl U UX COSTUHEHUSY

XHUMHS ¥ OKpYKaroias cpeia

4.1

HoBsie Matepuaiibl ¥ TeXHOJOTHH. BemiecTBa 1 MaTepuaibl B MOBCEIHEBHOM
JKU3HU YeJoBeKa. XUMUA U 3I0POBhE. be3omacHoe UCIoIb30BaHNE BEIIECTB
Y XUMHYECKUX peakiuii B ObITy. [lepBasi mMOMOIs MpU XUMHUYIECKUX OKOTaX

" OTPABJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TPAMOTHOCTH. XHUMHUYECKOE  3arps3HECHHE
okpyxatomed cpeapl [IJIK. Poiab XuMUM B pEIIEHUH 53KOJOTHYECKUX
npoOiem. [IpupoaHble HCTOYHUKH YTI€BOJOPOIOB (yroJib, IPUPOIHBIM ras,

He(Th), MPOAYKTHI UX MTepepPabOTKH, UX POJIb B OBITY U TPOMBIIIICHHOCTH

4.3

XUMUYECKUH OSKCIIEPUMEHT: H3Yy4eHHe oOpa3loB MarepualoB (CTEKIIO,

CIINIaBBI METAJUIOB, ITIOJITUMCPHBIC MaTCpI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O T03HAaBAa€MOCTU SBJIEHUH NPHUPOJbI, MOHUMaHUE OOBEKTUBHOMN
3HAYUMOCTH  OCHOB  XMMHYECKOW HaykM Kak  00yacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphbl U
MIPAKTHUYECKON IEATEIbHOCTH YEIOBEKA B YCIOBUSAX COBPEMEHHOTO

oO11ecTBa; IOHUMaHUE MECTa XUMHUHU CPEIU IPYTUX €CTECTBEHHBIX

HayK

1.2

0 HAaY4YHBIX MCTOJAaX IMO3HAHWUA, B TOM YHUCJIC SKCIICPUMEHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOIAaxX MCCICAOBAHHA BCIICCTB W H3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUE HCII0Jb30BaTb MOACIU IJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

0 cdepax mpodeccHoHATBPHOW JEATEIHHOCTH, CBS3aHHBIX C
XUMHEH M COBPEMCHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha
JOCTH)KCHUSIX XUMHUYECKOW HAyKH, YTO TO3BOJIUT OOYJarOUTUMCS
paccMaTpuBaTh ~ XMMHUIO  Kak  chepy cBoed  Oymymiei
po(eCCHOHATILHON EATEILHOCTH U C/IeaTh OCO3HAHHBIN BBIOOD
XMMHUU KakK MpO(UIBHOTO TpeaMeTa NMpHU Nepexojie Ha YpPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH H YMCHHUC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XMMHUYECKUE MOHATUS: XUMHUYECKHH DIIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, IIPOCTOE U CIOKHOE BELIECTBO, OJAHOPOIHAS
Y HEOJHOPOJIHAsI CMECh, OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAS
Macchl, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS. MAacca, MOJISIPHBIN
00BEM, OKCHJ, KUCJIOTAa, OCHOBAHWE, CONb (CPEIHsIs), XUMHUUECKas

peakuus, pCakuuh COCIUHCHUA, PCAKIHUU PA3JIOKCHUA, PCAKIUU




3aMeIleHHs], peakuuu 0OMeHa, TemIoBO APQPEKT peakuuu, 3K30- U
9HJOTEPMUYECKHE PEAKIIMU, PACTBODP, MACCOBAst I0JIsI XUMUYECKOTO
JNIEMEHTa B COCIMHEHHMH, MaccoBas JOJII U  IPOLEHTHAs
KOHIIGHTpaLUsl BEIIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPOHHBIN
CIIOM aToMa, aroMHas OpOWTalb, PaAMyC aTOMa, BAJICHTHOCTb,
CTETICHb OKHCIICHUSI, XUMHYECKasl CBSI3b, DJIEKTPOOTPULIATEIHHOCTD,
NOJsIpHAas W HENOJISIpHAs KOBAJCHTHAs CBS3b, HOHHAS CBS3b,
METaJUTMYeCcKasl CBs3b, KpUCTAUIMUECKas pemeTka (aToMHasl,
WOHHAsl, METAJUIMYeCKas, MOJICKYIspHasi), WOH, KAaTHOH, aHHOH,
ANEKTPOJIUT W HEIEKTPOJIHT, SIEKTPOJUTHYECKAs IUCCOLMAINS,
peaknuu HOHHOTO OOMEHa, OKHCIUTEIIbHO-BOCCTAHOBUTEIHHBIC
peaKknuy, OKUCIUTEIb W  BOCCTAHOBHTEN, OKHUCICHHE U
BOCCTAaHOBJIGHHME,  D3JIEKTPOJM3,  XHMHYECKOE  paBHOBECHE,
oOpatumble M HeoOpaTUMBbIE pEaKLUUU, CKOPOCTb XHUMHYECKOU

peakiuu, katamuzarop, [1/IK, koppo3us MeTamios, CrijiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXPAHEHHUS MaccChl,
nepuoauueckuii 3axkoH J[.M. MenneneeBa, 3aKOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOTraJipo

2.3

TEOpPUHU  XUMHH:  aTOMHO-MOJIEKYJIIpHasE  TeOpusi, Teopus

AIEKTPOJUTUUECKON JTUCCOIHAITIT

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMHUUECKOM I'PaMOTHOCTH, BKJ'IIO“I&IOH.[C?IZ

3.1

YMEHUE TMPAaBHIBHO HCIIOJIB30BaTh M3y4YCHHBIC BEIIECTBA U
MatepHuaibl (B TOM YHCIE MUHEpPAIbHBIC yIOOpEHUs, METAIUIbl H
CIUIAaBBbI, TPOJYKTHl TEPepabOTKU MPUPOIHBIX HCTOYHHKOB
yIAeBOAOPOAOB (yriisl, MOPUPOTHOTO Tasza, HedpTu) B OBITY,
CEIIbCKOM XO3SHCTBE, HA MPOU3BOJICTBE W MOHUMAHHUE 3HAYCHHS
KHUPOB, OCJKOB, YIJICBOJOB Ui OpraHM3Ma 4YeJOBeKa, yMEHHE
IPOTHO3UPOBATh BIIMSHHUE BEIIECTB M XUMHUYECKHUX TPOIIECCOB Ha

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUEC 3HAHUA CO 3HAHUAMU APYTrUX

y4eOHBIX MPEMETOB

3.3

Halu4yue ombiTa pabOThl C  PAa3IUYHBIMU ~ HMCTOYHHKAMH
uHbOpMaAllMM 1O XMMHUU (HAydHas M  HAYYHO-TIOMYJspHas

JaUTepaTypa, CI0BapH, CIPABOYHUKHN, HHTEPHET-PECYPCHI)




YMCHHC 00BEKTHBHO OLICHMUBATh I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HMX

3.4 MPEBPAIIEHUSAX M TPAKTHUYECKOM TMPUMEHCHUH ¥ yMEHUE
WCII0JIb30BAaTh €€ JIJIsl pelieHus yaeOHO-TI03HABATEIbHBIX 33124
Brnagenne ocHOBaMH MOHSATHIHOTO amnmapara ¥ CHMBOJHUYECKOTO

4 S3pIKa XHMHH JUISL COCTaBlieHUST (OpMYyNT HEOPraHUYIECKHX
BCIIECTB, YPAaBHEHHN  XMMHUYECKHX  PEakluil; OCHOBaMHU
xumudeckoi HomeHkiatyps! (IlUPAC u TpuBnansHOM)
VYMenue  OOBSICHATHL  CBS3b  IIOJIOJKEHHS ~ DJIEMEHTa B
[Tepromuveckoii CHUCTEME C YHUCJIOBBIMH  XapaKTEPUCTHKAMU

. CTPOEHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj spa,
o0111ee YHUCIIO DJIEKTPOHOB), PACIpPEACIICHUEM JJIEKTPOHOB TIO
JHEPreTHYCCKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB, KaTUs
U KaJIBIUS
[IpencraBinenne O NOEPUOAMYECKONM  3aBUCUMOCTA  CBOMCTB
XUMHYECKUX 9JIEMEHTOB (pamyc aToMma,

5 AIEKTPOOTPHUIIATEBHOCTh), MPOCTBIX U CJOXKHBIX BEIHIECTB OT
MOJIOKEeHUsT 3JieMeHTOB B Ilepumoamueckoit cucreme (B MaybIx
nepuoJax M TJaBHBIX MOATPYIAX) M AJIEKTPOHHOTO CTPOCHHS
aroma

7 YMeHue KinaccupuIimpoBaTh:

7.1 XUMHUYECKHE DJIEMEHTBI

7.2 HEOPraHMYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHue onpeaesTh:

81 BAJIEHTHOCTE M CTEIEHL OKHUCICHHUS XHMHYECKHX DJIEMEHTOB,

. 3aps1 MOHa

8.0 BUJ XUMHMYECKON CBSI3M U TUI KPUCTAIIMYECKOH CTPYKTYpPHI B

. COCIUHEHHMIX

8.3 XapakTep cpeAapl B BOJHBIX pacTBOpax BeHIeCTB (KHCIOT,

. OCHOBaHUI)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEIh

9 YMeHue xapakTepru3oBaTh (pu3nuecKkre U XUMUYECKUE CBOMCTBA:

9.1 MPOCTHIX BEMIeCTB (KUCIOPOJ, O30H, BOAOPOM, TpaduT, ammas,




KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPHA, KATWUH, MarHHMH,

KaJIbLIMH, aTFOMUHUH, JKeJe30)

CJIOKHBIX BEILECTB, B TOM YHCJE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMHMaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHUIbI U THAPOKCHIIBI

metayuioB |-1A rpynmn, amromunns, meau (1), muaka, xenesa (11 u

92 I11), okcumer yrirepona (11 u 1V), kpemuus (1V), azora u dpocdopa
(1'u V), cepst (IV u V1), cepuucras, cepHasi, a30TUCTas1, a30THAs,
dbocdopHas, yrojibHas, KpeMHUEBAsI KHCIIOTA U UX COJIN)
MPOTHO3UPOBATh W  XapaKTePU30BaTh CBOMCTBA BEIIECTB B

93 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHHS, MPUMEHEHHUE BEIISCTB B

' 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTh TPOTEKAHUS
XHUMHYECKUX TPEBPAIICHUI B PA3IMYHBIX YCIOBHSIX

10 YMeHuEe COCTaBISTh MOJISKYJIISIPHBIE W HOHHBIC YpaBHEHUS
peaKuuii, B TOM YHUCIIE:

10.1 peakuuii HOHHOTO 0OMeHa

10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI

10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB

' (Tpyrmim) HEOPraHMYECKUX BEIIECTB

104 TTOITBEPIKIAIOIIHNX TEHETHIECKYIO B3aMMOCBS3h MEXKTy HUIMHU

11 YMeHHe BBIUUCIIATH (ITPOBOAUTH Pacu&Thl):

111 OTHOCHTEIIbHYI0O MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,

' MaCCOBYIO JIOJF0 XUMHUYECKOTO 3JIEMEHTA B COCTUHCHU T

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB

114 M0 YPaBHCHUSM XUMHUYECKUX PEAKIUH M HAXOIUTh KOJIUYECTBO

' BEIIECTBA, 00BEM M MacCy PeareHTOB WM MPOIYKTOB PEaKIIUU

12 Bnanenue (3HaHME OCHOB):

OCHOBHBIMH ~METOJaMH HAy4YHOTO TO3HaHUA (HaOIoJeHUeE,

121 W3MEpeHue, OKCIEPUMEHT, MOJECIUPOBAHNE) TPU UIyYECHUH

' BEIIECTB M XUMHUYECKHUX SBJICHHI;, yMeHHE C(HOpMYIUpOBaTh
Mpo0IeMy U MPEATIOKUTh YTH €€ pelIeHUs
12.2 6e30macHOi pabOThl C XHUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU




MOCYZIOH U 1a00paToOpHBIM 000PYJIOBAHNEM

12.3

mpaBwiaMu  0€30mMacHOr0  OOpamieHuss ¢ BEHICCTBAMH,
UCIIOJIb3YEMbIMU B IIOBCEIHEBHOM >KM3HU, MPaBUIAMH HOBEICHUS
B LEIIX COEpeKEHHs] 370pPOBbSI M OKPYKAIOWIEH MPUPOIHON
cpenbl; TOHUMaHuEe Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHUS U

MpeaAOTBpAIICHUA UX BPECAHOI'O BO3I{€I>'ICTBHH

13

Hanmmune MPAKTUYCCKUX HAaBBIKOB ITaHUPOBAHUA u

OCYIICCTBJICHHUA CICAYIOIUX XUMHUYCCKUX OKCIICPUMCHTOB:

13.1

HU3YUCHUC n OIIMCaHHuEC (1)I/ISI/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-ICCKI/IMI/I U XUMHYCCKHMMHU SABJIICHUAMU,
OIIBbITBI, HWIUIFOCTPUPYIOIIUE IMPU3HAKHU IMPOTCKAHHUA XUMHUYCCKUX

peakuui

13.2

H3yUYEHHE CIIOCOO0B pa3Ie/iCHHs CMeCei

13.3

MOJIyu€HUE KHUCJIOpOJa U M3y4yeHHE €ro CBOWCTB; MOJIydeHUE
BOJIOPOJIa M M3YYEHHE €r0 CBOMCTB; MOJy4YEHUE YIIIEKHCIOro rasa
MW M3y4YEHHE €ro CBOMCTB; MOJy4yeHHE aMMHUaKa U H3y4eHHE €ro

CBOMWCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MACCOBOM J0JIeH

paCTBOpéHHOFO BCIICCTBA

13.5

OpUMEHEHHE  WHIUKATOpoB  (JlakMyca,  METHJIOpaHXka U
(benondranenna) 1uist onpeAeaeHUs XapakTepa cpebl B pacTBOpax

KHCJIOT U LIeJIoUei

13.6

HUCCIECJOBAaHUE U OIIMCAHHE CBOMCTB HCOPraHMYCCKHUX BCIICCTB
pa3sjindHbIX  KJIIACCOB; H3Y4YCHHC BSaHMOﬂeﬁCTBHH KHUCJIOT C
MCTaJlllaMHU, OKCHJaMH MCTAIJIOB, PaCTBOPHUMBIMHA n
HEPACTBOPHUMbIMU OCHOBAHUSIMMU, COJIsIMH, MOJIy4YCHHUC
HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHMC OAHOI0O MCTalla
APpyruM U3 pacTBoOpa COJIM; UCCIICAOBAHUC aM(I)OTepHLIX CBOICTB

TUAPOKCUIAOB aJIFOMHUHUSA U TUHKA

13.7

pCHICHUC OJOKCICPUMCECHTAJIBHBIX 3ada4 II0 TEMaM: «OCcHOBHBIC
KJIaCCbl HEOPraHUYCCKUX COCHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘IeCKa$I

JUCCOILIMAIIU «BaxHelmye HeMeTaIlbl U HX COCAUMHCHUA»




«Bakueiime MeTajUIbl U UX COCIUHEHUS

13.8

XMMHWYECKHUE  OBKCIIEPUMEHTHI, WUIIOCTPUPYIOIIUE  IPU3HAKHU
IMPOTCKAHUA peaKHI/Iﬁ HUOHHOT'O O6M€Ha; Ka4YCCTBCHHBIC PCAaKIIMU
Ha IIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax WOHBL: XJIOPUA-,
Opomua-, womma-, cymbdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-
AHUOHBI, TUAPOKCHUI-UOHBI, KATUOHLI aMMOHH, Mardus, KaJlblIus,

aTIOMUHHS, Kejte3a (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenue:

141

NpeACTABIATE PE3YJIbTAThl JKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'II/III N BBIABJIATH OMIIMPUYCCKHC

3aKOHOMEPHOCTH

14.2

yCTaHaBIUBaTh  CBSI3U  MEXJAY  peajbHO  HAOII0JaeMbIMHU
XUMUYECKUMH SIBJICHUSIMHA W IPOLIECCAMM, IPOUCXOISIIMMHU B
Makpo- M MHKPOMHUpPE, OOBACHATH MPHUUMHBI MHOTO0O00Opa3us

BEIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS
1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE »dJeMeHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClIoKHBIE BEIIECTBA.
13 Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DSJEMEHTOB.
' CrerneHb OKUCTCHUS
3aK0oH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAss aTOMHas Macca.
1.4 OtHocuTenbHAs MOJIEKYJIIpHas Macca. MaccoBas J0JIsI  XMMHYECKOTO
dJIEeMEHTa B COCTMHCHUHT
15 KonuuectBo BemectBa. Monb. Mossipaast Mmacca. MoJisipHbIil 00bEM Ta30B.
' B3anMocBs3b KOJIMYECTBA, MACCHI M YMCIA CTPYKTYPHBIX €IMHMI] BELIECTBA
16 @u3nyecKkue 1 XUMUYECKHE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HAKY.
' 3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKUE YPAaBHEHUS
5 [Tepuonuueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX SJIEMEHTOB
2.1 J.N. MenneneeBa. Ilepuoast u rpynmbl. @U3MYECKUd CMBICI MOPSAIKOBOTO
HOMEpPA, HOMEPOB MEPHUOJA U IPYIIIIBI AIEMEHTA
Crpoenue aroMoB. CoctaB aTOMHBIX siep. M3otonbl. Dnektponbl. CTpoeHune
2.2 ANEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMUYECKHX D3JIEMEHTOB
Ilepuonnueckoit cucremsl /[.11. Meneneera
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IE€PBBIX
TPEX NEPHOJIOB, KaJIus, KaJIbLIUS (pammyca aTOMOB,
2.3 3IEKTPOOTPULATENBHOCTH, METAIUNIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
UX COEAUHEHUH B COOTBETCTBHUM C TOJO)KEHHMEM JJEMEHTOB B
[lepuoanueckoil cucTeMe U CTPOEHUEM UX AaTOMOB
3 Crpoenue BelecTa
31 Xumunueckass cBs3b. KoBajieHTHast (ToJispHas W HENOJsIpHasi) CBSI3b.

aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHNYCCKHUX OJICMCHTOB. Honnas CBA3b.




Meramnnueckas cBSI3b

3.2

Tumnel KpUCTALTMYECKUX PEHIETOK (aTOMHAas, WOHHAs, METaJUIM4YecKas),
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueline npeacTaBUTeNId HEOPraHMYECKUX BemecTB. Hemeramnsl n ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yrollye; OCHOBaHUM (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpPOACO/epXKalue U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKME M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/Ia, Cephl, a30Ta, hpocdopa, yriepona, KpeMHUS

4.3

dusnyeckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTHA,
HaTpus, KaJius, Maraus u KaJab1us, AJIFOMHWHHA, Keieasa.

DNIEKTPOXUMHUYECKHUH P HAIPSHKEHUI METaJJIOB

4.4

®uU3nyecKue U  XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHEHHM

HEMETAJIJIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, aMMHAKa

4.5

dusnuecKkue ¥ XUMUYECKHE CBOMCTBA OKCHA0B HeMeTtaios: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV).

HonyquI/Ie OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckue cBorictBa okcusoB: MetauioB |A-IIA rpynn, munka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMUYECKHUE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
npuMepe TUIPOKCHUIOB allFOMUHUSA, )Kele3a, IuHKa). [lomydenne ocHoBaHMiA

U aM(bOTEPHBIX TUIPOKCUIOB

4.8

OOutue XHUMHYECKHE CBOICTBa KHCJIOT: XJIOPOBOJIOPOJHOH,
CEpOBOJIOPOIHON, CEPHUCTON, CEPHOM, a30THOU, (HOCPOpHOIA, KPEMHHUEBOMH,
yroipHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPHUPOBAHHON CepHOW U

a30THOM KHCJIOT. HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuYeckne cBoicTBa cpeaHux cosel. [lomyuenue comneit

4.10

HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOpPOAa, KUCIOpPOHda, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMakKa, cepHoﬁ U a30THOM KHCIOT B MIPOMBIIIJIICHHOCTH.




OOm1re cnocoObl MOJTyYeHUsT METAJUIOB

4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COCZ[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHU4ecKuX peakiyii Mo pa3IndHbIM IPU3HAKAM: TI0 YHCITY
¥ COCTaBy YYacCTBYIOUIMX B PEaKUUH BEIIECTB, O TEIIOBOMY 3 (deKTy, Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX dIICMESHTOB

5.2

TeroBoil 3¢ ekt XUMHUYECKON peakuu, TEPMOXUMHUYECKUE YPaBHEHMS.

DK30- U SHIOTEPMUYECKHE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OKI/ICJ'H/ITGJ'II)HOBOCCTaHOBI/ITeJ'H)HI)Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I nu
BoccTtaHoBUTENU. [Iporiecchl OKHMCIIEHUSI ¥ BOCCTAHOBIICHUS. DJIEKTPOHHBIN

0aJaHC OKHMCIUTEIHFHOBOCCTAHOBUTEILHOM pcakuumn

5.4

Teopuss ~ SIEKTPOJUTHUYECKOM  JTUCCOLMAIUU. KaTtunownsl, AHWOHBI.
DNEKTPOITUTH U HEANEKTPOJIUTHI. CHITbHBIC U c1abbie ANeKTpoauThl. CTeneHb

IHUCCOLMAIIAT

5.5

Peakiiun noHHOTO OOMEHa. Y CIOBHUS MPOTEKAHUSI PEAKIIMA HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIllEHHbIE HOHHBIE YPABHEHUSI peakLnuit

XUMUS 1 OKpYXaroliasi cpeia

6.1

BeniectBa 1 Marepuasnipl B OBCEIHEBHOW >KM3HMU 4YesnoBeka. bezomacHoe
HCIIOJIb30BAHUE BEIICCTB M XMMHYECKHX PEaKIHii B jJabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKUX 0KOraX MU OTPaBJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpyXaromie cpeabl (KUCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeJOTBPAIICHHUS
[Ipenenbras momyctumas koHueHtparus BemiecTB (ITJK). Ponp xumuu B
pEIIeHUH HKOJIOTUYECKHX TmpobiieM. YcuieHue mapHukoBoro 3ddekra,

pa3pymI€Hue O30HOBOI'O CJI0A

6.3

[Tpumenenwue cepsl, a3ota, hochopa, yrieposa, KpEMHUS U UX COCTMHEHHUN B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIILCKOM Xo3siicTBe. [Ipumenenue
METaJUIOB U CIUIaBOB (CTajlb, Yyr'yH, AIOPAIIOMHMHUHN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH HX coequHeHuil. [loHsATHe O KOppo3uM MeTasoB,

OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoiHBIE MCTOYHHMKHM YTJIEBOAOPOAOB (Yroiib, MPUPOJHBIN ra3, HEe(PTh),

MPOIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUS 00 OPraHNvCCKUX BCIICCTBAX KaK O COCAWHCHHUAX

yriaepoaa (MeTaH, OTaH, STWJICH, AaUCTHUJICH, 3TaHOJI, TJIMHCPUH, YKCYCHasd




kucnota). IloHsTHe O OHOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHPAX,

YIJICBOAAX — U UX POJIM B )KU3HU YCIIOBCKA

OeiKax,

7 Pacuérsr:
7.1 1o (hopMyiTaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MaccoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMHUYECKAM yPaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

1.Komnbrotep, IpOEKTOp MYJIbTUMEINA, IPUHTED

2.0060pynoBaHue Uil IPOBEACHUS MPAKTHUECKUX padbOT

- mabopaTtopHbIil mTaTtuB (15mT)

- WTaTuB 171 mpoodupos (15 mir)

- IpOOHUPKHU

-cnupToBKH (15 mT)

- mpuOop Ist morydeHus ra3os (15 m)

- 32)KHUM, IIMATeIh, TPOoOKa ¢ Ta300TBOIHOM TPYOKOM, iepKaTelb i Tpooupok (15mir)
- kKoJi0bI (151mT)

- XuMu4eckui crakad (15 mr)

- XuMu4eckasi BopoHka (151t)

- dapdoposeie vameyku (15 mT)

- pEaKTUBBI

3. Mojienu KpucTaNIMYeCKUX PELIeTOK MOBAPEHHON COJu, rpaduTa.

4. Tlepuouueckast Tabnuia xumuueckux anemenToB /1. . Menneneesa
5. Tabnuna pacTBOPUMOCTH KHUCIIOT, COJIEH U OCHOBaHUM B BOJIE

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Xwumusa 8 kmacc YueOnuk. ['abpuensu O. C, OcrpoymoB U. I', Cnagkos C. A., u3a.
[Ipocsenienue, 2024 r.
2. Xumus 9 kmacc Yueonuk. [Nabpuensta O. C, OctpoymoB U. T', Cnaakos C. A., u3.

[Ipocenienue, 2024 r.

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJA

1. Meromuyeckoe mocoome k yueoHuky O. C. T'abpuensna 8-9 «kmacc, wu3.
[Ipocsenienue, 2023 r.
2. Pab6ouas terpans o xumuu 8,9 kiacc O. C. I'abpuensn, uzn. [Ipocsemenue, 2023 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U

PECYPCBI CETU UHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi sp
ravochnik _dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405

10. http://sikorskaya-olja.narod.ru/EGE.htm
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