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HOACHUTEJIBHAS 3AIINCKA

ApnantupoBaHHas pabodyas mporpaMma Mo y4eOHOMY MpeaMery «XHUMHs»
JUIS CIa00BUASIINX O0YYAIOIIMXCS HA YPOBHE OCHOBHOT'O 00111ero oopazoBanus (9
KJIACC) COCTaBjJ€Ha Ha OCHOBE TPEOOBAHHWU K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHON paboueil mporpaMmbl
BOCIUTAHUS U C YYETOM KOHIEIIUH MPENoiaBaHus yueOHOro mpeaMeTa « XUMHUsI»
B 00pa3oBaTeIbHbIX opranu3anuax Poccuiickoit denepanuu.

APII no xumuu 1aér mpeacraBlieHue o 1esiX, oOel cTpaterud o0ydeHus,
BOCIUTAHUS W Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMU Y4eOHOTO IMpeaMeTa,
YCTAaHABIMBAET O0053aTebHOE MPEIMETHOE COJEpKaHHUe, MPeaycMaTpUBAET
pacnpeniefieHue ero Mo KjaccaM M CTPYKTYPUPOBaHHE MO pas3feaM U TeMaMm
nporpaMMbl 10 XHUMHH, ONpPEACISIET KOJWYECTBEHHbIE W  KAYECTBEHHBIC
XapaKTePUCTUKHU COJIEP)KaHUS, PEKOMEHIYEMYIO IMOCJIEA0BATEIbHOCTh H3YUCHHUS
XUMUUA C Y4ETOM MEXMPEIAMETHBIX WM BHYTPUIPEAMETHBIX CBS3€H, JIOTHKU
y4eOHOro TmpoIiecca, BO3PACTHBIX OCOOEHHOCTEW O00ydYarolmuxcs, Ompenenser
BO3MOXXKHOCTU TpeaMeTa i peanu3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeNbHON MporpaMMbl Ha YypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TakkKe TPeOOBAaHMI K pe3ynbTaTamM OOy4YeHHUs XMMHH Ha ypOBHE
neie M3ydeHus TIpeaMera W OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIbHOMN
NS TENBHOCTH 00YYaIOIIETrocs M0 OCBOSHUIO YYEOHOTO COACPIKAHUS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpYEMble XUMHUEW MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U 3KOJOTMYECKON 0€30MMacHOCTH, IPOOJIEM 3IpaBOOXPAHEHMUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JIeATENhHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOyYE€HHU XUMUU OOECIEeuMBAIOTCS cHelnu(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa k e€ uzyudeHuto. CojaepkaHue CKIIaJbIBA€TCAd M3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCA HAa OCHOBE OSMIMPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHuWe XMMHU MPOUCXOJHUT C MPUBICUCHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHHH K HAyYHBIM METOJlaM T[IO3HAaHUS TPH HW3YYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
AESITeNPHOCTH, OCBOCHHWU TpaBWI OE30MacHOTO OOpalleHHs C BEIIECTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHHH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
O0yJarolIMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢opMmupoBaHue oOmiel (QYHKIMOHAIBHOW H €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O0O0y4aromMXCsi T'yYMaHHUCTUYECKUX OTHOIICHMH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 001Iero oOpa3oBanusi B 8 kimacce cocrtaBiser 68 yacoB (2 yaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKu s

ITepnonnueckuii 3akoH. Ilepuoanyeckas cucreMa XUMHYECKUAX DIIEMEHTOB JI.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
XUMHUYECKHX DSJIEMEHTOB TIEPBBIX TPEX MEPUOAOB, Kalaus, KaJIbLUI MU UX
COCIMHEHUM B COOTBETCTBUU C IIOJIO)KEHHUEM 3JIEMEHTOB B Illeproamueckou
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUAbl XMUMHUYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMUYECKOH CBSI3H.

Knaccuduxaiys 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCSIIMXCS K pPa3jIMYHbIM KJlacCaM HEOPraHWYeCKUX
COEJIMHEHUM, FTEHETUYECKAas CBSI3b HEOPraHUUYECKUX BEIIECTB.

Knaccuduxanys XuMHUIeCKUX Peakivil o pa3IMYHbIM Mpu3HaKaM (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TeraoBoMy 3ddekry, 1o
U3MEHEHHUIO CTETCHEH OKHUCIICHUS XMMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, TIO
YYacTHIO KaTalnu3aropa). JK30- U dHIOTEPMHUUECKUE PEAKIINU, TEPMOXUMHYECKUE
YPaBHEHHUS.

[lonsitTue o ckopoctu xumuueckoir peakiuu. [loHsiTue 00 0OOpaTUMBIX H
HEOOpaTUMBIX XMMUYECKHX peakiusax. [IoHATHE O TOMOTeHHBIX U T'eTePOreHHBIX
peakuusx. [lonstue o karanuze. [lonsiTne 0 xuMr4yeckoMm paBHoBecun. DaKTOPHI,
BIMAIOIINE HA CKOPOCTh XHMHUYECKOM PEaKUUU M IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTENTHPHO-BOCCTAHOBUTEIBHBIE  PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHUCJINTENIbHO-BOCCTAHOBUTEIIBHOW  PEaKLHUH. CocraBiienue YpaBHEHUU
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMH C  HUCIOJB30BAaHHEM  METOJa
3JIEKTPOHHOTO OaiaHca.

Teopust 3IEKTPOIUTUYECKOIN AUCCOIUALIUN. DIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, aHnoHbl. MexaHnW3M IHUCCOLMALIMM BEIIECTB C PA3JWYHBIMU BHUJIAMU
XuMHu4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIa0ble DJIEKTPOIIUTHI.

Peakuiuu noHHOro oOMeHa. Y ClI0BUS MPOTEKaHUS PEAKIMl HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE HWOHHBbIE ypaBHEHUs peakiuil. CBolicTBa KHCIIOT,
OCHOBaHMW M CcOJed B CBETE€ MPEACTABICHUNA OO0 DIEKTPOIUTUYECKOM
nucconnanu. KayecTBeHHbIE peakIiuy Ha UOHBIL. [IoHATHE O TMAPOIN3E COEN.

Xumuueckuit IKCcnepumenm:

O3HAKOMJICHHE C MOJEISAMHU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAJJIOB M HEMeTaioB (rpadura M amMmasa), CIOKHBIX BEIECTB
(x;opua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peaklnu
OT BO3ACUCTBUS Pa3NUYHBIX (HAKTOPOB, HCCIEIOBAHUE HSIIEKTPOIPOBOIHOCTH



pacTBOPOB BEIIECTB, IMpoliecca JUCCOLMALMU KUCIOT, WIeNo4Yell u  cojei
(BO3MOKHO  HCMOJB30BAaHUE BUJEO MaTepHAIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAaHHWs  peakiuii HOHHOro  oOMeHa
(oOpazoBanme ocajaka, BbIJIEJIEHUE Tra3za, oOpa3oBaHUE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pas3ioKeHUs, COCTUHEHUS), PaClO3HABAHUE HEOPTaHUUYECKUX
BEIIECTB C TOMOIIbI0 KAa4eCTBEHHBIX pEaKIUid HAa HOHBI, pelIeHue
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6miast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (Ppuznueckue CBOWCTBA MPOCTHIX
BEIIECTB — TajlOoTéHOB. XHMMHUYECKHE CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMoJeiiCTBME C MeTajulaMH, HEMEeTajulaMH, MIeJo4aMH). XJIOPOBOAOPO/I.
ConsiHasi KUCJIOTa, XUMHUYECKHWE CBOWCTBA, MOJy4YeHHUE, MpuMeHeHue. JleicTBue
XJIOpa U XJIOPOBOJOPOJA HAa OPraHuM3M uejoBeKa. Baknelime XJIOpUIbl U UX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapakrepuctuka 37meMeHTOB VIA-rpynnbl. OcoOeHHOCTH CTPOECHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHue u (U3NYECKHE CBOMCTBA
IPOCTBIX BEIIECTB — KUCJIOPOJA U CEPbl. AJUIOTPOITHbIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XuUMHUecKHe cBOMCTBa cepbl. CepoBOOpO, CTpoeHue, pusmdyeckue u
XUMUYECKHE CBOMCTBA. OKCHUIIBI CEpbl KaK MPEACTABUTENIN KHCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (u3Myeckue W XHUMHYECKHe CBOWCTBa (0OmIuMe Kak
NOpeCTaBUTENsT Kilacca KUCIOT M crnenududeckue). XUMHUYECKHE PEeaKIu,
JeXKallue B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOMydeHUss CEpHON KHUCIOTHI.
[Ipumenenune cepHoit KucaoThl. Cojid CEpHOM KUCIIOThI, KAYECTBEHHAS PEaKIvs Ha
cynbdar-uoH. HaxoxaeHue ceppl M € COCIMHEHUN B MPUPOJE. XHUMHYECCKOE
3arps3HEHUE OKPYXKAIOLIEW CpeAbl COEAUHEHUSIMU CEPbl (KHUCIOTHBIE OXKIU,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MIPEIOTBPAIICHHUS.

OO6mrast xapakrepuctuka sneMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEIEHH OKHUCIEHUA. A30T, paCIpOCTPaHEHUE B MPUPOJE,
dusnueckne u xumudeckue cBorctra. KpyroBopor azora B mpupoje. AMMuUakx, ero
dusznueckre 1 XMMHUECKUE CBOIMCTBA, MOJIydeHre U nmpuMeHeHue. Conn aMMOHHS,
X pU3NUECKHe U XUMHUECKHE CBOMCTBA, TpuMeHeHne. KadyecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MoJydyeHue, (PU3NYEeCKHUe U XUMUUYECKHUE
cBoiicTBa (OOmIIME KaK WPEICTABUTENs Kiacca KHUCIOT M CHEeHH(PUIECKHUE).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHHUSI B KauyeCTBE MMHEPAIbHBIX
ynoopernii. XMMUYECKOE 3arpsi3HEHHUE OKPYKAIOMIEH CPeabl COSTUHEHUSIMA a30Ta
(KUCTIOTHBIE JTOXIW, 3arpsi3HEHUE BO3lyXa, MOYBbl U Bogoémon). dDocdop,
ajuiorponHbsie Mogudukauuu docdopa, ¢uzMUeckue M XUMHUYECKHE CBOWCTBA.
Oxkcun dochopa (V) u dochopnas xkuciora, (GU3UYECKHEC H XUMHYECKHE



cBoiicTBa, mnonydeHue. Hcnonb3oBanue ¢(ochaToB B KaYECTBE MHUHEPAIbHBIX
yAOOpEHUH.

O6mas xapakrepuctuka 371eMeHTOB |V A-rpynnbsl. OcoOeHHOCTH CTPOEHUS
aTOMOB,  XapaKTE€pHblE  CTENEHW  OKHUCIECHHUA.  YTIEpol,  aUIOTPOIHbIE
Moau(dUKAlUKM, PACIIPOCTPAHEHUE B TMpPUPOJAE, (PUIMUECKHE W XUMHUYECKHUE
cBoicTBa. AncopOuus. KpyroBopot yriepoaa B npupojae. OKCUIbI yriaepoja, ux
dbu3uUyeckue W XUMUYECKHE CBOICTBa, JCHCTBUE HA JKHUBBIE OPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHE. DKOJIOrMYecKue MpoOJieMbl, CBSI3AHHBIE C OKCHUIOM
yraepona (1V), rumore3a T1700anbHOTO TOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COU, UX (PU3NMUECKHE U XUMUUECKUE CBOWCTRA,
nojiydeHue U mnpuMmeHeHue. KaudecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TTPOMBIIIIICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauaabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, THJIEH, alleTUJICH, dTAHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpuponHble HMCTOYHUKHU YTIAEBOAOPOJOB (Yyrojib, TPUPOJHBIA Ta3, HEPTh),
IPOJYKTHl MX TepepaboTku (OEH3WH), UX POJb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OeIKax, yriieBojaax — U ux
poJii B JKHW3HM 4eJIOBeKa. MarepuaabHOE €JIUMHCTBO OpPraHUYECKUX U
HEOPraHMYECKUX COCTMHEHUN.

KpemHunii, ero Qusnueckue ¥ XUMUYECKHE CBOWCTBA, TMOJIYYEHUE U
npuMmeHenne. CoeluHeHUs KpeMHHs B mpupozae. OOmme mpencraBieHus 00
okcuae kpeMuus (IV) m kpemHueBoil kuciore. CUIMKaThl, UX UCIOJb30BAHUE B
OBITYy, B TIPOMBINIJIEHHOCTH. BakHeillne CTpOUTENbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, IIeMEHT, 0eTOH, >kene300eToH. [Ipobiembl 6€30macHOr0 MCIOJIb30BAHMUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pasloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHNE KAUYECTBEHHBIX PEAKIIMI Ha XJIOPHUA-UOHBI U HAOIIOJACHUE MPU3HAKOB
X TPOTEKAHUS, OMBITHI, OTpaxkaronue (U3NUYECKHe M XUMHUYECKHE CBOMCTBA
rajoreHoB M WX COEJAUHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HAKOMJICHME C o0pa3luaMu XJIOPUAOB (TaJOr€HUIOB), O3HAKOMJIEHHE C
oOpaslamu  ceppl ©u €€ COCIMHEHHSIMH  (BO3MOXKHO  HMCIOJb30BAaHHE
BHJIEOMATEPUAIIOB), HAOJIOJICHHE TIpoliecca OOYrIuBaHUs caxapa Ioj AEHCTBHEM
KOHIIEHTPUPOBAHHOMW CEPHOM  KHCIOTHI, M3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW pEaKINK Ha CyIb(hat-
MOH W HaONIoficHWEe Tpu3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHWE C (U3UYECKUMU
cBOMcTBamMu a3zora, ¢ochopa M HUX COCOUHEHHH (BO3MOXKHO HCIIOIb30BaHUE
BHJIEOMATEpUAIOB), oOpa3iamMu a30THBIX U (HOChHOPHBIX yIOOpeHUM, NOJy4YeHUE,
coOupaHue, pacro3HaBaHWE M HW3YYEHHE CBOWCTB aMMHakKa, IIPOBEICHUE
KaueCTBEHHBIX Peaklnil Ha MOH aMMOHUA U (ocdaT-uoH U U3yuyeHHE MPU3HAKOB



UX T[POTEKAHUA, B3aMMOACHCTBUE KOHLECHTPUPOBAHHOW Aa30THOW KHUCIOTBHI C
Mellbl0 (BO3MOXHO UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), H3y4YEHUE MOJenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOUCTBOM MPOTHBOrasa, MOJydeHHE, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB YIJIGKHCIIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peakiMii Ha KapOOHAT U
CUJIMKAT-UOHbl W M3YYEHHE TMPU3HAKOB HX TMPOTEKAHMS, O3HAKOMIICHUE C
NPOAYKIMEN CHUIMKATHOW MPOMBIIIJIEHHOCTH, PEMIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHelme HeMeTalITbl U UX COSIUHEHUS.

MeTta/uibl M UX COEMHEHMS

OO6m1as XxapakTepUCTUKA XUMHUYECKUX IJIEMEHTOB — META/NIOB HA OCHOBAaHUU
UX mnoyiokeHuss B llepuommyeckor cucrtemMe Xumuueckux dyiemeHtoB I, .
MengeneeBa u crpoeHust atToMoB. CTpoeHHEe MeETauioB. MeTamiuyeckas CBs3b U
METAUIMYECKasi ~ KPUCTAUIMUECKass  peleTka.  DJIEKTPOXUMHUUYECKUU  Psfl
HaIpsDKEHUH MeTauioB. OU3MYECKUe U XUMHYECKHE CBOWMCTBA MeTayioB. O01Ime
crocoObl ToJIydeHus: MeTajaoB. [loHsATHE O KOppO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppos3uu. CrutaBel (CTayib, YYTyH, JIOPaTIOMHHHM,
OpoH3a) M UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[IlenouHble MeTasmbl: MOJOXKEHUE B lleprnognueckon CUCTEME XMMHUYECKUX
anemeHToB J[. M. MeHneneeBa, CTpO€HUE MX ATOMOB, HAXOXKJICHHUE B MPHUPOJE.
du3NYECKue U XUMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbl U
TUJIPOKCUZIBI HATpusi W KanusA. [IprumMeHeHHe MIENOYHBIX METAUIOB M UX
COEeIMHEHUH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMd W KaJIbIUW: TIOJOXEHUE B
ITepuonuueckoit cucreme xumuueckux snemeHToB . 1. MenzaeneeBa, ctpoeHue
UX aTOMOB, HaxoxJeHue B Impupoje. Duznmyeckue M XUMHYECKHE CBOMCTBA
MarHus M Kajaplis. BaxkHeinme coefuHeHus Kanblus (OKCUA, TUIPOKCHU, COJIN).
XKécTkocTh BOABI U CIIOCOOKI €€ YCTpaHECHHUSI.

AnroMUHMHN: TONOXKeHHe B llepuogmueckod  cucTeMe  XUMHYECKHUX
snementoB J[. M. MenneneeBa, CTpo€HHE aToOMa, HAXOXKJICHUE B MPHUPOJE.
duznyeckue ¥ XMMUYECKUE CBOWCTBA amfOMUHUS. AMPOTEpHBIE CBOWCTBA OKCHIA
Y TUJIPOKCHUAA AJTFOMUHUSL.

Keneso: nonoxenne B [leprpoanyeckon CUCTEME XUMUYECKHAX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aToma, HaxOoXAeHHE B mpupoae. Dusnyeckue Hu
XUMHUYECKHE CBOWMCTBa >kene3a. OKcuabl, TUAPOKCUIbl U conu kene3a (II) u
xene3a (l1l), ux cocras, cBoiicTBa U MOJTyUYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C O0Opa3laMy METaliOB M CIUIaBOB, UX (HU3NYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHJA
KaJIbLIUSI W HATpUs C BOAOM (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUAIIOB),



HCCJIEIOBAHUE CBOWCTB JKECTKOW BOJBI, IIPOLIECCA TOPEHUS HKeEJI€3a B KUCIOPOAE
(BO3MOKHO  HMCIOJB30BaHUE  BHUJACOMATEPHUATOB), TMPU3HAKOB  IPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HAa MOHBI: MArHUS, KAJIbIUsA, alIOMUHMS, LIUHKA, KEJe3a
(1D u xenesa (M), meau (I1), HaOMrOIEeHUE W ONMKMCAHUE MPOIIECCOB OKPAIIMBAHUS
IJJaMEHH WOHAMU HATpus, Kalusid ¢ Kajiblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCe0OBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATFOMUHUS
Y THUIPOKCHUJA [IMHKA, PEIICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHenume
METaJUIBl U KX COCTMHEHUSIY.

XuMHS U OKpYKaLIas cpeaa

BemectBa m Mmarepuanbl B MOBCEJHEBHOM KW3HU 4YejloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObiTy. [lepBas momoips mpu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (MpeneibHasi JOMyCcTUMAast
KOHIIEHTpauus BeulecTs, ganee — [1/K). Ponb XxumMuu B pelieHur 3KOJIOTHYECKUX
npoosieM.

Xumuueckuit IKCnepumenm:

u3y4yeHrue o0paslioB MaTepHANIOB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTepHaIbl).

Mesrcnpeomemmnbnie cea3u

Peanuzanusa MeXnpeaIMETHBIX CBA3€M NpPU H3yYEHUUM XHUMHUU B 9 Kiacce
OCYIIECTBIISIETCSI 4YE€pe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
NOHSTUM, TaK W MOHITUH, SBISIONIMXCS CUCTEMHBIMH I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OO0mure ecTeCTBEHHO-HAay4YHbIC TOHSATHS: HAay4YHbIH (PakT, TUMOTE3a, 3aKOH,
TEOpHUs, AaHajiu3, CHUHTE3, Kiaccudukaus, MepPUOIUIHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJEIUPOBAHUE, HM3MEPEHUE, MOJEIb, SBJICHUE, MaPHUKOBBII
3¢ eKT, TEXHOIOTHS, MaTEPUAIIBI.

dusznka: Marepusi, aToOM, OJIEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKJIHUI,
M30TOIbI, PaAMOAKTUBHOCTh, MOJEKYJa, 3JIEKTPUUYECKUI 3apsii, MPOBOJHHUKH,
MOJIYIPOBOJHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAILINYECKAS
pemérka, CIjiaBbl, (PU3WYECKHWE BEIMYUHBI, €IUHUIBI MU3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dotocunres, apixaHue, Ouocdepa, dKOCHCTEMA, MHHEPATHHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJIbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOT'O  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOA€ OOYy4YeHHs XUMHM B €IUHCTBE Y4YeOHOUW M
BOCMUTATEIBHOMN JIESITEIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUNCKUMU
COITMOKYJIbTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, TNPUHSITHIMU B
oOliecTBe TpaBWJIaMH W HOPMaMM TIOBEJEHUS U CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yJNbTaThl  OTPAXalOT  TOTOBHOCTH  OOyYaroluXcCs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX I[IEHHOCTHBIX OPUEHTAIUA W
paclIpeHue OMbITa IESITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HAcCJEIUI0, MOHMMAHMUS 3HAYCHUSI XUMHUYECKOM HAayKu B KU3HU
COBPEMEHHOT'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU WHQOpMaIuei o
NEPEAOBBIX JOCTHXKCHHUSIX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHON XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEXKITMYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  yueOHOMCCIIeOBATENbCKOM,  TBOPYECKOM W JAPYrMX  BHJAX
JESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW JEATEIBHOCTH MPHU
BBITIOJTHEHUU y4eOHBIX, TO3HABATEIBHBIX 3aJlay, BBIMOJHEHUU XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MMPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMONIM B TIpoOIecce OTOM yueOHON esATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJACHUME U IIOCTYNKH CBOMX TOBapUILIEH C NO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMUMUYECKOM pEakKluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U COCTABJISAIOLIME
OCHOBY [IJI IOHUMAHMS CYITHOCTH HAay4YHOW KapTHUHBI MUpa, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTUA NPUPOJABI, B3aUMOCBSA35X YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HaBaTEIbHbIE MOTHBBI, HAINIPaBJICHHbBIE HA MOJIYyYE€HHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOAUMBIC ISl OOBSICHEHUS HAOIIOMAEMBIX MPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATENbCKOW KYJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YEOHBIMM TEKCTAMH, CIPABOYHOMN
JTUTEpaTypor, JOCTYINHBIMU TEXHHUUYECKUMH CpEACTBAMH HH()OPMAIIMOHHBIX
TEXHOJIOT UM,



UHTEpPEC K OOYYEHHIO M TMO3HAHHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
COCOOHOCTh K  €aMOOOpa3oBaHUIO, TMPOEKTHOM UM HUCCIEA0BATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMpPaBIEHHOCTH U YPOBHSI OOy4YeHHUsS B
JIaJIbHCUIIIEM

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH JKM3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 *KU3HHU, OCO3HAHUE MOCJIEACTBUU U
HETIPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOJCHHS alKOroJisi, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIIOICHUST TpaBUi  OE30MaCHOCTH TpH  OOpalieHuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOro BOCIIUTAHUS :

UHTEPEC K MPAKTUUECKOMY U3YUEHUIO MPOodeCcCHil U Tpyla pa3IundHOro poja,
YBOKXEHUE K TPYAY U pe3yJbTaramM TPYJAOBOW JEATEIIBHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHUSI TMPEIMETHBIX 3HAHUW TI0 XHUMHH, OCO3HAHHBIM BBIOOD
WHIMBUTYaJIbHON TPACKTOPUH MPOJOKEHUsI 00pa30BaHUsl C YUETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHENTHOM MPpo¢eCCUOHATIBHON IESITETLHOCTH U Pa3BUTHS HEOOXOIMMBIX YMECHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBLHOM Cpeie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1€JeCO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOYHUKY
KU3HU Ha 3emMJie, OCHOBE €€ CYIIECTBOBaHUSA, MOHUMaHUE IIEHHOCTU 3[I0POBOTO U
Oe3omacHoro o6Opas3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKOMy U TICUXWYECKOMY 3/I0POBbIO, OCO3HAHUE ILIEHHOCTH COOJIIOICHUS
npaBmwil 0€30MacHOTO TOBEACHHS Tpu paboTe ¢ BEIIeCTBAMU, a TakkKe B
CUTYaIUIX, yTPOKAIOIINX 3/IOPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJyYyaeMble NIPU U3YYCHUU XUMHH, IS
pelIEHUs 3a/1a4, CBA3aHHBIX C OKPYKAOIIEH NIPUPOIHOU CPENOM, IS MOBBIIICHUS
YPOBHS  DKOJOTHYECKOW  KyJIbTYpbl, OCO3HAaHHUA TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTed HMX PEUIeHUsI MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIJIEHUSI, YMEHHSI PYKOBOJCTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeIMeTHBIX pPE3YJIbTATOB BBIICIAIOT 3HAYUMBIE JIA
dbopMHUpOBaHUS MHUPOBO33PEHUS OOIICHAYYHBIC TMOHATHS (3aKOH, TEOpPHs,
MPUHIINI, TUTIOTe3a, (aKT, CHCTEMa, TIPOIEeCC, PKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMETaxX W TO3BOJISIOT Ha
OCHOBE 3HAHWHN M3 3THX NPEIMETOB (DOPMUPOBATH MPEACTABICHHUE O IEIOCTHOM
Hay4YHOW KapTHHE MUpa, U YHUBEpCaJbHble yueOHbIE AEHCTBUS (IT03HABATEIbHEIE,
KOMMYHHUKAaTUBHBIE, PETYyJSTHUBHBIE), KOTOpble O0OECreyuBarOT (QOpMHUPOBAHUE
FOTOBHOCTH K CaMOCTOSTEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NeSATEebHOCTH.



Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YYeOHbIE 1eHCTBHS

Bba3oBble 1oruyeckue aeiicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HaHUMU: pacKPhIBaTh CMBICI XUMUUYECKUX TMOHATUM (BBIACIATH UX XapaKTEpPHBIE
MPU3HAKH, YCTAHABIMBATh B3aMMOCBSI3b C JPYTUMU TOHSTHUSIMH), WCIOIL30BaTh
MOHATHUS JUIsl OOBSICHEHUS OTJEIbHBIX (DaKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KiIacCU(DUKAIUM XUMUUYECKUX BEIIECTB M XUMUUYECKUX pEaKIui,
yCTaHABJIMBAaTh MPUYUHHO-CJICIACTBEHHBIC CBSA3UM MEXKIY OOBEKTAMHU HW3YUYCHUS,
CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIYKTUBHBIC, JCAyKTUBHBIC, MO0 aHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHATh B TMPOIECCE TMO3HAHUS TOHATUS (MPEeIMETHBIE U
MeTarpeMEeTHbIC), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIB3YEMbIC B XUMUH,
peoOpa3oBbIBATh MTUPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIE TIPEICTABICHUS —
XUMUYECKUI 3HAaK (CMMBOJI JJIEMEHTa), XUMUuYeckas (opMyna W ypaBHEHUE
XUMHUYECKOW peakIuy — MPHU PEIICHUU y4eOHO-IM03HABATEIbHBIX 33/1a4, C y4ETOM
ATUX MOJEIBHBIX NPEJCTABICHUN BBISBISATH M XapaKTEPU30BaTh CYIECTBEHHbBIC
MPU3HAKK U3YYaeMbIX 00OBEKTOB — XUMHUUECKUX BEIICCTB M XUMUUECKUX PEaKITUH,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabckue 1eCTBHA.

yMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI ISl (POPMUPOBAHUS THIIOTE3BI IO
IPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMBIX CYXKICHH;

NpUOOpETeHHE OMbITa MO IUIAHHUPOBAHUIO, OPTaHU3AIMH W TMPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YMEHHME HaOMI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €0 Pe3yiabTat, (OpMYIUPOBATH O0OOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIECIOBAHUS, COCTABISATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMPATh, AHAIM3UPOBATh WU HWHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3TUYHBIX BUAOB M (POPM IPEICTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEP)KaHUS, CIPaBOYHbBIE
mocoOus, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHUE MPUMEHATh Pa3IMYHbIE METOJIbI M 3alpochl MPHU MOUCKE U OTOOpE
uHOOpPMAIIMM W COOTBETCTBYIONINX JAHHBIX, HEOOXOTUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MMO3HABATENBHBIX 33/1a4 OMPEACIEHHOTO THITA, TPUOOPETCHHE OTBITA B
00JaCTH  WCIMONB30BaHUA WHOOPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIAJICHWE KYJIBTYPOW aKTHBHOTO WCIIOJB30BAHMS PA3TUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BbIOMpATh ONTHUMalbHYIO (OPMY MpEACTaBICHUS



nHpoOpMalMK U WUIIOCTPUPOBATH pElIaeMble 3a/laud HECIOXKHBIMU CXEMaMU,
auarpaMMaMu, IpyrumMu GopMamu rpaduku 1 UX KOMOMHALIMSIMU;

YMEHHE HCHOJb30BaTh W AHAJIM3MPOBATh B Ipolecce Yy4eOHOH U
HCCIIEIOBATEIBCKON NESITENbHOCTH UHGOPMALIUIO O BIUSIHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOT0 XO034MCTBAa M TPAHCIOPTAa HAa COCTOSIHUE OKPYKarOMIeW NpUpOIHOM
Cpellbl.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJaBaTh BOMpPOCHl (B Xole nauanora W (WiIM) AUCKYCCHUH) TIO
CylIEeCTBY  oOcyxkaaeMoll  TeMmbl, GOpPMYJIUpPOBATh CBOM  MPEAJIONKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

YMEHUS  TPEACTaBISATh  IOJYYCHHBIC  PE3yJbTaThl  TMO3HABATEIbHOU
NEATeIbHOCTA B YCTHBIX M MHCHBMEHHBIX TEKCTax; JejaTh MPe3eHTAIUI0
PEe3yIbTATOB BBIMIOJHEHUS XUMUUYECKOTO JKCIEPUMEHTa (J1a0OpaTOpHOIO OIbITa,
1ab0paTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUeOHOTO MIPOEKTA);

yMEHUSA Y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEILHOM M HWCCJEAOBATEIBCKOM  JICSITCIBHOCTH  MPU  PEUICHUH
BO3HUKAIONIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii (00CyXIeHUsI, 0OMEH MHEHMSIMHU, «MO3TOBBIC IITYPMBbI», KOOPAUHAIIMS
COBMECTHBIX JICCTBHI, OIpeAelieHne KpPUTEpUeB IO OILEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerynsiTuBHBIe YHMBepcaJibHbIEe YUeOHbIe NeiCTBUA:

YMEHHE CaMOCTOSITEIBbHO OMpPENeNsiTh LEIN JAESITeNIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNIbHOCTDh, BEIOMpaTh Hanbosee 3(pheKTUBHBIC CITOCOOBI PEIICHUST YICOHBIX U
MO3HABATEIBHBIX 3a]la4, CAMOCTOSITENIBHO COCTaBJSTh WJIH KOPPEKTUPOBATh
MPEUIOKEHHBIA aJITOPUTM JCWCTBUM TMPU BBINOJIHEHUU 33JaHUA C YYETOM
MOJIYYeHUS HOBBIX 3HAHHM 00 M3y4yaeMbIX OOBEKTaX — BEHIECTBAX U PEAKLHUAX,
OLICHUBAaTh COOTBETCTBHUE MOJYYEHHOI'O pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPe/1JIaraeMbl€ B YCIOBUU 3aIaHUI.

NPEJIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3yJNBTATOB II0 OCBOCHHUIO 00s3aTEIHLHOTO
Collep KaHMsl, YCTAaHOBJICHHOTO JaHHOW (enepanpHON pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIC OOYYAIOIMMUCS HAy4YHBIC 3HAHUSA, YMEHHS M CIIOCOOBI
JNEeUCTBUM, cHernudUYecKue s MNpeaMeTHONW o0jactTu «XUMHUA», BUJbBI
NESITEIbHOCTA 1O  MOJIYYEHHUIO HOBOIO  3HAaHUSA, €ro HHTEPIpETAINH,
peoOpa30BaHUIO M MIPUMEHCHHIO B PA3JIMYHBIX YUSOHBIX M HOBBIX CUTYaIHSX.

K konity ooyuenus B 8 kjiacce nmpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JTOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

e PACKpBIBaTh CMBICJ OCHOBHBIX XMMHYECKHUX IOHSTHM: aTOM, MOJIEKYJIA,

XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh



(oHOpPOIHASL U HEOJJHOPOIHASI ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBas J10J1s1 XUMHUYECKOr0 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHUE, COJb, JJIEKTPOOTPULATEIBLHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKas peakiusi, KiaccupuKaius peakiuil: peakiuu
COCIMHECHUS, PEAKUHUH PA3NOKEHUS, PEAKIUU 3aMEIICHUs, PEaKUUU
0o0OMEHa, 3K30- U SHAOTEPMUYECKUE PEAKLUH, TEIIOBOU 3(h(PeKT peakiuu,
SAPO aToMa, JJICKTPOHHBIM CJOM aroMa, aToMHas OpOUTallb, pPaaNyC
aToMa, XMMUYECKasl CBA3b, MOJSIPHAsI U HEMOJISIPHASA KOBAJICHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOp, MAaccoBas JOJIsl BEIIECTBA
(poIeHTHAsT KOHILICHTPAIIKS ) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMUYECKHX TOHATHH U
MPUMEHSTH 3T TOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMHUUYECKYI0 CHMBOJIMKY JJII COCTaBJICHUS (PopMyn
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHUS  DJIEMEHTOB B  OWHApPHBIX  COCIUHCHUSX,
MPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUM IO
dbopMynaMm, BHJ XHMHUYECKOW CBA3M (KOBAJIEHTHAas W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

packpeiBath cMbIci Ilepuomnueckoro 3akona [J[. WM. Menneneesa:
JNEMOHCTPUPOBATh IOHUMaHUE TEPUOJUYECKON 3aBUCUMOCTU CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX NoJyioxkeHus B llepuoaumueckoil cucreme,
3aKOHOB COXPAHEHHsI MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

ONMMCHIBATh W XapaKTepu3oBaTh TaOiaumuHyto (opmy Ilepuoamnueckoit
CUCTEMbl XMUMHUYECKUX DJIEMEHTOB: pa3linyaTh T[OHATHS «TJaBHAs
noarpymnmna (A-rpynna)» u «nobdounas noarpynmna (b-rpymnmna)y», mansie u
OOJbIIMEe TEPUOBI, COOTHOCUTH OO0OO3HAYEHHS, KOTOPbIE HMMEIOTCS B
tabnmune «llepmogmueckas cucremMa xmmudyeckux osmemeHToB JI. U.
MeHnpeneeBay C YUCIOBBIMU XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB U 3aps siipa, 00IIee YHCIIO SJIEKTPOHOB
U pacipeiesIeHUE UX MO AJIEKTPOHHBIM CIOSIM);

KJIaCCU(UIIUPOBATH XUMHUYECKHE AJIEMEHTHI, HECOPTAHMUECKHE BEIIECTBA,
XUMHUYECKHE peaKUuH (M0 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Aasi OMKUCAHUE TPUMEPAMH MOJICKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTEKAHUS XHUMHUYECKUX TMPEBPALICHUM B
pPAa3JIUYHBIX YCIOBUSIX;

BBIUHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYO M MOJISIPHYKO  MacChl
BEUIECTB, MAacCOBYIO JIOJII0O XHMHYECKOro »3JeMeHTa 1o Qopmyie
COEMHEHMS, MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPABHEHUIO XUMUYECKOW PEAKIIUU;

IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEITEIbHOCTA — aHAJU3
U CHHTE3, CpaBHEHHE, 00O0OIIEHUE, CHUCTeMaTH3aluIo, KiacCU(UKAIUIO,
BBISIBIICHUE ITPUYUHHO-CIIEACTBEHHBIX CBS3€W — JUJII M3YYECHUS CBOMCTB
BEIIECTB M XHMHUYECKUX PpPEAKUUM, €CTECTBEHHO-HAYYHBIE METObI
No3HaHUs — HAOJIOJEeHUEe, HU3MEPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

CIEIOBaTh  NpaBWJlaM  I[IOJIb30BAHUS ~ XMMHUYECKOM  IOCYAOM U
nabopaTopHbiM OOOpYJOBaHMEM, a TaKXKe IMpaBHaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSIMH [0 BBIIIOJHEHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB M0 TOJYYEHHIO M COOUPAHMIO
ra3oo0pa3HbIX BelIECTB (BOAOPOJAa M KHUCJIOPOJa), TNPUTOTOBICHUIO
PacTBOPOB C ONPENEIEHHON MACCOBOW JI0JIEH PACTBOPEHHOI'O BELIECTBA,
IUJAHUPOBATh M MPOBOAUTH  XUMHUYECKHE  OKCIIEPUMEHTHl 11O
PAacoO3HaBaHUIO PACTBOPOB LIEJI0YEN U KUCIIOT C IMIOMOIIBI UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IpyTHUE).
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