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HHOACHUTEJIBbHAA 3AIIUCKA

[IporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBjIeHa Ha OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIET0
obpazoBanusi, mnpexacraBieHHplx B ®I'OC OO0, a Takke Ha ocHOBe (denepanbHOW padoueit
IIPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHLENIMU NPENOJaBaHusl yueOHOro npeamera «XuMmus» B
oOpasoBartenbHbIX Opranu3anusax Poccuiickoni denepamnu.

[IporpaMmma 1o XwMHH JaéT MPEACTaBICHHE O IENAX, OOIIeld cTpaTerud OOydeHHS,
BOCIIUTAHUS W Ppa3BUTUs OOYy4alOUIMXCA CpEeJACTBAMH ydeOHOro mpeaMeTa, YyCTaHaBIUBAET
00s3aTeNIbHOE MPEIMETHOE COJEp)KAaHUE, NPENyCMAaTPUBAECT paCIpeleiIeHUe €ro Mo KiaccaM Hu
CTPYKTYpUPOBAHUE MO pa3jenaM U TeMaM MPOrpaMMBbl 0 XUMUH, ONPEAEIIAET KOJUYECTBEHHbIE U
KAUECTBEHHBIE XapAKTEPUCTUKU COJEP)KAHUSA, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3yUEHUS
XUMHUHM € Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aloMIMXCsl, ONpPEAesseT BO3MOXKHOCTH MpeaMeTa I peaan3aiuu
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM NPOrpaMMbl Ha YpOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHusl, a TAKKe TPEOOBAaHU K pe3ysibTaTaM 00yUeHHsI XUMHH HA YPOBHE
Hene M3y4deHWs TMpeaMeTa U OCHOBHBIX BHUAOB y4eOHO-IIO3HABATEIbHOU JESTENbHOCTH
00yyJaromerocs o OCBOCHUIO0 y4eOHOT0 COACpIKaHUS.

3HaHME XMMHU CIYKHT OCHOBOHM Il OPMHUPOBAHUS MHPOBO33PEHHS OOYYaroIIerocs, €ro
IPEJICTAaBICHUA O MaTepHaIbHOM €IUHCTBE MHPA, BAXKHYIO POJb UIPAlOT pOpMHUpyEMble XUMUEN
MPEJICTABICHHUS] O B3aMMOIPEBPAIICHUSIX HEPTUU M 00 IBOJIOLMHU BEIIECTB B MPUPOAE, O MYTAX
pemieHust  TI00ANBHBIX  MPOOJIEM  YCTOWYMBOTO  PAa3BUTHSA  YeNOBEYECTBA —  CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliiil BO3MOXHOCTEH NJIsi caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, € 001Iel U (yHKIIMOHATLHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILICHUS U TBOPUYECKUX CHOCOOHOCTEH OOyuarommxcs,
HaBBIKOB X CAMOCTOSITEIIbHON YUeOHOH NeATETbHOCTH, YKCTIEPUMEHTAIBHBIX U HCCIIEIOBATEIbCKIX
YMEHHH, HeOOXOIUMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B TPO(HECCHOHATILHOM eI TeNIbHOCTH;

3HAKOMMT CO CIeNU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3TJIsAa
Ha €IWHCTBO TMPHUPOABI M 4YEIOBEKa, SBISETCS OTBETCTBEHHBIM J3TaloM B (OpMHpPOBAHUU
€CTECTBEHHO--HAy4YHON TPaMOTHOCTH 00y4aroIIuXCs;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOUIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOe 00pa3oBaHHe 00y4aroIInuXCsl.

JlanHple HampaBlieHHWsT B OOyYeHUM XHMHH OO0ECTIEUMBAIOTCS CIEeUU(DUKON COAEpIKAHUS
y4eOHOro IMpenMeTa, KOTOPbIM SBISETCS MeJaroruiyeckd aJanTHpPOBAaHHBIM OTpaKeHHEM 0a30BoM
HayKHd XMMHUU Ha ONpeeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOrO OOIIEro 0Opa3oBaHUS OPHUEHTHPOBAH HA OCBOECHHE
00y4JaloIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XMUMHHU, OCHOB HEOPTaHMYECKON XHUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUNMBIX MIOHATUH OPTaHUYECKOU XUMUHU.

CrpykTypa cojepXaHHs NPOrpaMMbl MO XMMHUU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
nonxoja k e€ uzyuenuto. CoziepxaHue CKIaIbIBaCTCs U3 CUCTEMBbI TOHATUN O XMMHUYECKOM AJIEMEHTE
U BEIIECTBE M CHUCTEMBbl MOHATUI O XUMHYeckod peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUIY MOCIEA0BATEIbHOIO Pa3BUTHS 3HAHUNW Ha OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUNA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMH;

— YUYEHHS O CTPOSHUH aToMa U XMMHYECKOH CBSI3H;

— Mpe/ICTaBIEHUI 00 IEKTPOIUTHIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K JIPYrOMY, BBITTOJIHSS
GyHKIIMM OOBSCHEHUS M MPOTHO3MPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U TTOTYYEHUs U3Yy4aeMbIX BEILIECTB.

OcBoeHHE TPOrpaMMbl IO XUMHH CHOCOOCTBYeT (OPMHUPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTaBJIAIOLICH HAYyYHOM KapTHHBI MHpAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,



LIEHHOCTHOTO OTHOIIECHMsI K HAy4YHOMY 3HAHHUIO M METOJAaM NO3HaHWs B Hayke. M3yueHue xumuu
MPOUCXOUT C MPUBICUCHUEM 3HAHUI U3 paHee U3YUYCHHBIX YUEOHBIX MpeaMeToB: « OKpyKarommit
Mup», «buonorus. 5—7 kinacce» u «Pu3zuKa. 7 Kiaccy.

[Ipy M3y4eHUU XMMUHU TMPOUCXOTUT (POPMHPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUUYECKON eATEIbHOCTH YeJOBeKa U KaK OJHOTO M3
KOMITOHEHTOB MUPOBOH KyJIBTYpHI. 3a7a4a y4eOHOT0 IpeIMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHYECKHX 3HAHUW — Ba)KHEHIIMX ()aKTOB, NOHATUN, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHHIH,
JOCTYITHBIX 0000IIIEHUI MUPOBO33PEHUYECKOT0 XapaKTepa, SA3bIKa HayKH, B IPUOOIICHUN K HAyYHBIM
METOIaM NIO3HAHUS IPU W3YUYCHHUH BEIIECTB U XMMHUECKUX PEaKIHii, B JOPMUPOBAHUU U PA3BUTUHU
MIO3HABATENbHBIX yMEHMH W WX TMPUMEHEHHMH B Yy4eOHO-TIO3HABAaTEIbHOH U  y4deOHO-
HCCJIEIOBATEIILCKOM JIeATENIbHOCTH, OCBOGHUHU MpaBUil O€30MacHOro oOpalleHus ¢ BEllecTBaMu B
MOBCEIHEBHOW KU3HU.

[Ipy wu3yyeHHMH XUMHUH Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI Ba)KHOE 3HAUCHUE
IPUOOPETH TaKUE LIETH, KaK:

— (opmupoBaHNEe HHTEIIEKTYadbHO PAa3BUTOM JMYHOCTH, T'OTOBOM K CcaMO0Opa3oBaHMIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY NPHHSATHIO PEHICHUH, CIOCOOHON alanTHPOBATHCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HaIpaBJICHHOCTb OOyY€HHsS Ha CHCTEMAaTHYECKOE€ NpUOOIIeHHEe O00ydaromuxcs K
CaMOCTOSITENILHOM MO3HABATEILHOM JNESTEILHOCTH, HAyYHBIM METO/AaM IO03HaHUs, (OPMUPYIOLIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— ofecrnedyeHrUe YCIOBUHM, CIIOCOOCTBYIOMIMX MNPUOOPETEHUI0 OOYYaIOIUMUCS —OIbITa
pa3HoOOpa3HOW JAEATENbHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

— (opmupoBanue o6mei (yHKIMOHATBHON U €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH, B TOM
qrclie YMEHUI 0OBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCIOIb3Ys 3HAHUS U OIBIT,
MOJIyYEHHBIC MPU U3YUYEHUU XUMUHU, TPUMEHATH UX MPU PEUICHUU TPOOJIEM B MTOBCEIHEBHON KU3HU
U TPYJOBOM €SATEIbHOCTH;

— (opMupoBaHue y 0OydYaIOMIMXCS TYMAHHCTHYECKUX OTHOLICHWH, MOHUMAaHHS IIEHHOCTH
XMMHWYECKHX 3HAHMHA I BBIPAOOTKM HKOJOTHUECKH IEeJIecCO00pa3HOro MOBEAEHUS B OBITY U
TPYIOBOM AEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/10POBbS U OKPYKAIOILIEH TPUPOJHOMN Cpebl;

— pa3BUTHE MOTHUBALIUU K OOYUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOEHHUSI OOII€UEeI0BEYECKUX [IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY NMpoduiid U
HANPaBIEHHOCTHU JabHEHIIIET0 00yYEeHHUS.

OO01iee 4MciIO YacoB, OTBEACHHBIX JUISI M3YYEHMs] XMMHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHms, cocTaBisgeT 68 yacoB: B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA
9 KJIACC

BemecTBo M XUMHYeCKas peaKkuus

ITepnonnueckuii 3akoH. [lepnonnueckas cucreMa xumudeckux anemeHToB 1. 1. Menneneesa.
CrtpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMUYECKUX AJIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kalus, KaJblUs W MX COEAVMHEHUN B COOTBETCTBHM C IIOJIOKEHUEM DJIIEMEHTOB B
Ilepponnuecko cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHJIBl XMMHYECKOM CBSI3M. THIIBI KPUCTANIMYECKHUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanuss m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHYECKHE CBOWMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IN4YHbIM KJIaCCaM HEOPIaHUYECKUX COCIMHEHMM, TCHETUYECKas CBS3b
HEOPraHWYECKHUX BEIECTB.

Knaccugukanus XUMHYECKMX peaklUi MO pa3IuyHbIM IMpH3HaKaM (10 YHCIY M COCTaBy
Y4aCTBYIOUIMX B PEaKLMU BEIIECTB, M0 TEII0BOMY 3 (HEKTy, [0 U3MEHEHUIO CTENeHEeH OKUCIIEHUs
XUMHUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa). IK30- U S3HAO0TEPMUUYECKHE
peaKuuyu, TepPMOXUMUYECKUE YPABHECHHUS.



[Tonsitie o ckopoct XuMHUYecKol peakmuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHUX peakuusx. [ToHsTHe 0 rOMOreHHBIX U reTepOoreHHbIX peakuusax. I[lonstue o katanuse.
[TonsATHEe 0 XMMHYECKOM paBHOBECUU. DAKTOPHI, BIMSIOIINE HA CKOPOCTh XMMHUYECKON peakuy U
[10JIO’)KEHNE XUMUUYECKOTO PAaBHOBECHSI.

OKUCINUTEIBHO-BOCCTAHOBUTENBHBIE ~ PEAKLUHU, JJIEKTPOHHBIA OajlaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBiieHUE YpPaBHEHUHM OKHUCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKMii ¢ UCIIOJIBb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIMTHI M HEINEKTpoUThl. KaTuoHsl,
aHMOHBI. MeXaHMU3M JIMCCOLMALMN BEIECTB C pa3jIMYHbIMU BUJAMU XUMHUYECKOH cBsA3H. CTeneHb
nucconranui. CUIbHBIE U CITa0bIe 3JIEKTPOIUTHI.

Peakiun noHHOro oOMeHa. YCIIOBUS NPOTEKAaHUs peaklUil MOHHOrO OOMeHa, IOJHBbIE U
COKpallEHHbIE HMOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coOJIel B CBETE
npeicTaBiIeHuit 00 IEKTPOIUTUYECKOM tucconuannu. KauecTBeHHbIe peakuy Ha HoHbI. [loHsTHe
O THJIPOJIU3€E COJICH.

Xumuueckuii IKCHEPUMEHN.

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYEeCKUX BEILECTB —
METaJUIOB U HEMETAJUIOB (rpaduTa U anMasa), CJIOKHBIX BELIECTB (XJIOpHJIa HATPHsl), UCCIIel0BaHHe
3aBHCUMOCTH CKOPOCTH XMMUYECKON PEaKIUU OT BO3JICHCTBUS pa3IMYHbIX (PAKTOPOB, UCCIIEIOBAHHE
3JIEKTPOIIPOBOIHOCTU PACTBOPOB BEILECTB, IMpoOIecca AUCCOLMALMM KHUCIOT, LIeJoYe u cosen
(BO3MOYHO HMCII0JIb30BaHKUE BUI€0 MAaTEPUAJIOB), IPOBEIEHUE OINBITOB, MJUTFOCTPUPYIOIIUX IPU3HAKI
IPOTEKaHUs peaKkluil HOHHOro oOMeHa (0Opa3oBaHue OCcaIKa, BbIIEICHUE ra3a, 00pa3oBaHUE BOJIbI),
OMBITOB, WIIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHwue,
pPEeaKIMU PpaA3JIOKEHUs, COCIUHEHHUs), PACIO3HABAHHWE HEOPIaHMYECKHUX BEIIECTB C IOMOIIbIO
KaueCTBEHHBIX pEaKLUil Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTtaJuibl 1 MX COeJUHEHHUS

OO61as xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTEIIEHU
okucneHus. CtpoeHne M (U3NYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — IaJIOT€HOB. XHMMHUYECKHE
CBOIiCTBa Ha mpuMepe Xjopa (B3aUMOJCIHCTBHE € MeTalJlaMH, HEMETallslaMH, IIEI04YaMH).
XnopoBogopoa. ComnsiHas KHCIIOTa, XUMUYECKUE CBOMICTBA, MOJIy4YeHHUE, NpUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOpPOAA Ha OpraHU3M 4ejoBeKa. BaxHeilline XJopuabl U UX HAXO0XJACHUE B
IIPUPOJIE.

OO6mass xapakTepuctuka 3ieMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue M (PU3MUECKHE CBOMCTBA INPOCTHIX BEIECTB —
KHCJIOpPOJ1a U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMY KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBoniopoJ1, CTpoeHue, GU3ndecKue 1 XMMUYeckre cBoiicTBa. OKCHABI Cephl KaK MPeICTaBUTENN
KUCIOTHBIX OKcuAoB. CepHas KucioTa, (U3MYECKHE M XUMHUYECKHe cBoicTBa (00ImMe Kak
IpeJCTaBUTENs Kilacca KHUCIOT W crenuduueckue). XUMUYECKUE peakiiH, JieKallue B OCHOBE
IPOMBIIIJIEHHOTO CHOc0o0a MoylydeHUus cepHOM Kuciotel. Ilpumenenue cepnoil kucnotsl. Conu
CepHON KHUCIIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. HaxoxaeHue cepsl U e€ coeiMHEHUi B
npupoie. XUMHUECKOE 3arpsi3HEHUE OKPYIKaIOIIE cpe/ibl COeIMHEHUSAMHU Cephl (KUCIOTHBIE JOKIHU,
3arps3HEeHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €ro Mpe0TBPaIIECHUS.

OO6mass xapakTepucTuka »dJeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUs. A30T, pacpoCTpaHEHUe B MPUPOJIe, PU3HUECKUEe U XUMUYECKHE
cBoiictBa. Kpyrosopor azora B mpupoae. AMMHak, ero (pusMyeckue M XHMHUYECKHE CBONCTBA,
nojy4yeHue u npumenenue. Conu aMMOHMS, UX (pr3nyecKre U XUMUYECKHEe CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUS. A30THas KUCJIOTa, €€ TOJydyeHHe, (U3NYecKue u
XMMHUYECKHE CBOiicTBa (oOIMe Kak TMpeiCTaBUTENsl Kilacca KUCIOT M CHelU(pHUYECKHe).
Hcnonp30BaHne HUTPATOB U COJIEM aMMOHHS B Ka4eCTBE MUHEPAIbHBIX yA00peHui. XumMuueckoe
3arpsA3HEeHUE OKPYXKaroIlel cpesibl COeTUHEHUAMH a30Ta (KUCIOTHBIE T0K/H, 3arpsi3HEHUE BO3/IyXa,
NOYBHI U BOJ0EMOB). Pocdop, amnorpornHbie Moaudukanuu pocdopa, GuznyecKue U XUMHYECKUE
cBoiictBa. Oxcun dochopa (V) u dochopnas kucnora, GpuznyecKue U XUMHUECKHUE CBOWCTBA,
nosydenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX yI00pEHHUIA.

OO6mas xapakrepuctuka osyeMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTpPOEHHsSI AaTOMOB,
XapaKTepHbIE CTENEHHM OKMCIEHHA. YTIEpOJ, auIOTPOIIHbIE MOAM(DUKAIMYU, PAaCHpPOCTPAaHEHUE B
npupoze, pu3nUeckue U XMMUYecKue cBOMCTBa. AxcopOums. KpyroBopor yriepoaa B mpupoje.



Oxkcuasl yriepoja, ux (Qpu3Myeckue M XMMHUYECKHE CBOMCTBA, JACMCTBHE HA KHUBBIE OpPraHU3MBI,
NOJyYeHHE M TNPUMEHEHHE. DKOJIOTWYecKre MpoOieMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepona (IV),
TUIO0TE3a TI100aIbHOTO MOTETUICHUS KJIIMMaTa, MapHUKOBbIN 3¢ (deKT. YronpHas KUCIOTa U €€ COJu,
X (U3MUECKUEe U XMMHUYECKHE CBOICTBA, MOJlyueHHE M NpuMeHeHue. KauecTBeHHas peakiusi Ha
KapOoHaT-uoHBL. Mcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEITLCKOM
XO35MCTBE.

[lepBoHavanbHble TOHATHUS OO0 OPraHMYECKHX BEIIECTBAX KAaK O COEIUWHEHUSX yriepoja
(MeraH, 3TaH, STWIEH, AllETWJIEH, 3TaHOJI, INIMLEPHUH, YKCyCHas KucioTa). [IpupoaHble MCTOYHUKU
YTJIEBOJOPOAOB (yrojb, MPUPOIHBIN Ta3, HEPTH), MPOAYKTH UX MepepaboTku (OEH3MH), UX POJIb B
ObITy M mpoMblnuieHHOCTH. [loHATHE O OMONIOTMYEeCKHM BaXKHBIX BEIIECTBaX: JKHpax, Oenkax,
YyIJIEBOJAX — KM MX POJIM B IKU3HM YeJIoBeKa. MarepuanbHOE€ €IUHCTBO OPraHWYeCKHX H
HEOPraHUYECKUX COCTMHEHUN.

Kpewmuuii, ero ¢pusnyeckue u XMMHYECKHE CBOMCTBA, MONy4YeHHe U npuMeHeHne. CoeiMHeHNs
KpemHHus B npupone. O6mue npencraBieHuss 06 okcuae kpemuus (IV) u xpeMHUEBOW KuCIOTE.
Cunukatel, UX HUCHOJB30BaHHWE B OBITY, B MPOMBIIUICHHOCTH. BaxHellne cTpouTeabHbIE
MaTepHabl: KepaMuKa, CTEeKJIO, IEMEHT, OeToH, jkene300eToH. Ilpobiembr OGe3o0macHOTro
HCIIOJIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOU KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpaslloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKIM Ha XJIOPUI-WOHBI M HAOIIOJCHHWE NPU3HAKOB HMX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (punyeckrue M XUMHUYECKHE CBOICTBAa TajoreHOB M HMX COEIMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), O3HAKOMJIEHME C 0Opa3laMu XJIOPUJOB (TaJIOT€HU[IOB),
O3HAKOMJICHHE ¢ o0OpasmamMu ceppl H €€ COeOUHEHUSMU (BO3MOXKHO HCIOJB30BaHUE
BHUJICOMATEPHAIIOB),  HAONIOACHHE  Tpoliecca  OOyrIMBaHUA ~ caxapa MOJI  JEHCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYEHHE XMUMHUYECKHX CBONCTB pa30aBleHHOW cepHOU
KHUCJIOTBI, IPOBEJCHUE KAueCTBEHHOW pEaKIMM Ha Cylb(paT-uOH M HaOJIIOJIEHUE IpU3HaKa €&
MPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMH a3oTa, (ochopa M UX coenuHEHUM
(BO3MOKHO HCIOJIB30BaHUE BUICOMATEPUAIOB), 00Opa3lamMu a30THBIX M (OCHOPHBIX YHAOOpEHHIA,
HoJy4YeHue, cooupaHue, paclio3HaBaHUe U U3yueHHe CBOMCTB aMMMaKa, IPOBEIeHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJECTBHE
KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MeJIbI0 (BO3MOYKHO HCIOJIb30BaHHE BHJICOMATEPHAIIOB),
U3y4YeHHE MOJeNeld KpHUCTaUIMYeCKUX pPEIETOK anmasa, rpadura, QyiepeHa, 03HaKOMIIEHHE C
IpPOIIECCOM  aJICOPOLIMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyIIEM M YCTPOHCTBOM
IIPOTUBOTra3a, MOJlydeHUE, coOMpaHue, pacro3HaBaHUE U W3Y4YEHHME CBOMCTB YIJIEKHCIIOIO Tasa,
MpOBEJICHNE KAa4eCTBEHHBIX peaklMii Ha KapOOHAT M CHIMKAT-UOHBI U WM3Y4YCHHE MPU3HAKOB HX
INPOTEKaHHs, O3HAKOMJICHHE C TMPOAYKUMEH CUJIMKATHOW IPOMBIIUIEHHOCTH, pEeIleHue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe « BaxkHeille HeMeTallIbl U UX COCIUHEHUS.

MetaJuibl M MX COeIMHEHHS

OO01mas xapakTepucTHKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU WX TOJIOKECHHUS B
[Tepuonnueckoii cucreme xumuieckux anemeHToB J[. V1. MenaeneeBa u ctpoenust atoMmoB. CTpoeHue
MeTayuioB.  MerauiMueckass  CBA3b M METaJUIMYecKas  KPUCTA/NIMYECKas  peleTka.
DIIEKTPOXUMUYECKUI PSAJT HAPSHKEHUN METAITOB. PDU3NYECKUE U XUMHUYECKHE CBOMCTBA METAJIOB.
OO6ume crnocoObl moixydyeHus: MetamioB. [loHATHE O KOPPO3MHM METAJIJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CrutaBsl (CTalb, YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B ObITY
Y IPOMBIIIUIEHHOCTH.

[Ilenounbie MeTauIbL: MOJIOXKEHHE B [lepnoandeckon cuctreMe XuMuyeckux snementos /1. H.
Menzeneesa, CTpOEHUE UX aTOMOB, HAXOKJEHHUE B IpHpoae. Pu3nueckne 1 XMMUYECKHE CBONWCTBA
(Ha mpumepe HaTpus U Kaimusi). OKCUIbl U TUAPOKCUIBI HATpUs U Kanud. [IpruMeHeHune menouHbIx
METAJIJIOB U UX COEMHEHUH.

[IlenoyHO3eMeENbHBIE METAUIBI MArHUM M KAJIBIMKI: MoJiokeHrue B [lepronnueckoi cucreme
xumuueckux snemeHToB JI. M. MenzaeneeBa, cTpoeHHe HMX aTOMOB, HAxXOXJIEHHUE B IIPUPOJE.
dusndecKue 1 XMMUYECKHE CBOMCTBA MarHus 1 KaibIus. BakHelmme coeTnHeHns Kamblus (OKCHI,
TUAPOKCHU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.



AnmoMunuii: mnonoxkenue B llepumoamdeckoid cucreme xumuueckux snemeHtoB . .
MenzeneeBa, CTpOEHUE aTOMa, HAXOXKJICHHE B mpupoje. PU3HMYECKHE U XUMHUYECKHUE CBOMCTBA
amoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: monoxenue B [lepuonnueckoit cucreme xumuyeckux asemeHToB . M. Menneneesa,
CTpOEHHE aTOMa, HaxoXJeHue B npupoze. Ousndeckne U XUMHUUECKHUE CBOMCTBA kene3a. OKCUIbl,
ruapokcuabl u conu xenesa (11) u xxenesa (II1), ux cocra, cCBONCTBA U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3liaMy METaJUIOB U CILIABOB, UX (DU3MYECKHMH CBONCTBAMH, U3YUYCHUE
pPE3yJIbTaTOB KOPPO3MHU METAJIOB (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), OCOOEHHOCTEN
B3aUMOJICCTBUS OKCH/IA KaJIbIUs U HATPHS C BOJIOM (BO3ZMOXHO MCITOJIb30BAaHUE BUIEOMATEPUATIOB),
UCCJIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHUs XKelle3a B KHUCIOpoAe (BO3MOKHO
MCIIOJIb30BAaHUE BHJICOMATEPUAIOB), MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAKIMI Ha HOHBIL
MarHusi, KajbIus, aTFOMUHUS, IMHKA, xkene3a (1) u xxenesa (111), mequ (II), Habmronenue u onucanue
MIPOLIECCOB OKpAIIMBAHUA IJIAMEHU MOHAMH HATPUs, Kallus U Kajdblus (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEeIOBaHUE aM(POTEPHBIX CBOWCTB TMAPOKCUAA ATIOMUHUS U THIIPOKCHIIA
[IMHKA, pEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeilie MeTasibl U UX COSTUHEHUS.

XuMHSA U OKpYsKaKoLIas cpeaa

BemectBa u matepuanbl B MOBCEAHEBHOM >KM3HU dYelioBeKa. be3ornacHoe uCnosib30BaHUE
BEIIECTB U XMMHUECKUX peakiuil B ObITy. [lepBas momMous Mpu XUMUYECKUX 0KOTaX U OTPABICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYyXKarolleld cpenbl (MpeiesbHas IOMmyCTUMash KOHIEHTpaIus
Beiects, gainee — [1/IK). Pons xumuu B penieHuu 3K0I0THYECKUX MPooIIieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTePUAIIbI).

Meoscnpeomemmnuwie ceasu

Peanuzanus MexmnpeIMETHBIX CBS3EH MPU U3YUCHUH XUMUU B 9 Ki1acce OCYIIECTBISIETCS Yepe3
WCIIOJIb30BaHWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHITHH, TaK W TOHSATUH, SBISIOMIMXCS
CUCTEMHBIMU JJIS1 OTJICJIbHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOTO IHKIIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAU3,
CUHTE3, Kiaccu(ukamus, TMepUOJUYHOCTh, HAONIOJCHHe, OJKCHEPUMEHT, MOJEIMPOBaHUE,
WU3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPHAIIHI.

®usnka: MaTepusi, aroM, DOJEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIUJ, HW30TOIBI,
PaauoaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUH 3aps /i, IPOBOJIHUKH, TOTYTTPOBOIHUKH, TUIJICKTPUKH,
¢doTORIEeMEHT, BEIIECTBO, Teno, O0O0BEM, arperaTHOe COCTOSHUE BeEIIeCTBa, Ta3, pacTBOp,
pacTBOPUMOCTb, KpUCTAJUTMUECKAs PEIIETKA, CIIABhI, (PU3NYECKUE BETUYNHBI, €IUHUIIBI U3MEPEHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢Qorocunrtes, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpalbHbIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, runpochepa, MUHEpPaIbI, TOPHbIE MOPO/bI, MOJE3HbIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrPaMMBbl OCHOBHOTO 00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/€ OOy4eHHUsI XMMUU B €IMHCTBE YYEOHON M BOCIUTATENBHON NEATEIBHOCTH B
COOTBETCTBUU C TPAJULIUOHHBIMH POCCUMCKUMU COLMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSMHU, NPHUHATHIMH B OOLIECTBE MpaBUJIaMU M HOpMamMH TIOBEJEHUS U CIOCOOCTBYIOT
npoleccaM caMOIO3HAHUs, CAMOPA3BUTHS U COLIMATN3AIMH 00yUYaIOIINXCSl.

JIM4HOCTHBIE pe3yNbTaThl OTPAXAlOT TOTOBHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCA
CHUCTEMOM MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMI U PaCILIMPEHHE OIIBITA IEATENBHOCTH Ha €€ OCHOBE,
B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOr0 BOCHUTAHUSA:

[IEHHOCTHOTO OTHOMICHHUS K OTEUECTBEHHOMY KYJIbTYpPHOMY, HUCTOPHYECKOMY U HAyUYHOMY
HACJICUIO, TIOHMMAaHUsl 3HAYCHHUS XHMHUYECKONW HAyKd B JKH3HH COBPEMEHHOTO OOIIecTBa,



CIIOCOOHOCTH BINAJIETh JOCTOBEpHOM HHGpOpMaIUel 0 MEPeqoBBIX IJOCTHKEHHUSIX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa
1 00IIEeCTBa;

2) rpaKIaHCKOT0 BOCIIMTAHUS:

NPEJICTAaBICHUS] O COLHUAIbHBIX HOpMax M IMpaBWIaX MEXINYHOCTHBIX OTHOILICHUI B
KOJUICKTHBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTHU B 00IIECTBEHHO TMOJIE3HOM,
y4eOHO-HCCIIEeIOBATENIbCKOM, TBOPYECKOM W JPYrMX BHAAX JESATENbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOM COBMECTHOW JIEATENbHOCTH IPHU BBIMOJHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aj1ad,
BBIMIOJTHEHUH XHUMHUYECKUX OSKCIIEPUMEHTOB, CO3/JaHUM YYEOHBIX NIPOEKTOB, CTPEMJICHUS K
B3aMIMOINIOHMMAHHUIO W B3aWMOIIOMOIIM B TIpoOIlecce 3TOH Yy4eOHOM IesATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE U MOCTYIIKH CBOMX TOBApPHUIIEH C MO3UIIMUA HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE U XUMHYECKON peakiii, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJIAIOIINE OCHOBY Ui MOHHMMAaHUS CYIIHOCTH
HAYYHOW KApTUHBI MUPA, TPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIBI,
B3aMMOCBS3SX YEJIOBEKa C IPUPOIHOM CPeioi, O pOJIM XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATCIIGHBIC MOTHBBI, HANPABICHHBIE HA TIOJYYCHHE HOBBIX 3HAHWA 10 XHMHH,
HeoOXoauMble U1l OOBSICHEHHS HAOMIOJAeMbIX MPOLECCOB U SBICHHM, IO3HABATEIbHOM,
WH(OPMAIIMOHHON M YUTATEIBCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIILHON pabOThI C
y4eOHBIMU TEKCTaMM, CIPABOYHOM JHUTEpaTypod, IJOCTYMHBIMH TEXHUYECKUMHU CpEICTBAMU
WH(OPMAMOHHBIX TEXHOJIOTHH;

uHTEpec K OOYyYEeHHI0O W TO3HAHMIO, JHOOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM W HCCIICIOBATEIIBCKONW JIEATEILHOCTH, K OCO3HAHHOMY BEIOOpPY
HAINPaBIEHHOCTU U YPOBHS 00y4YEHUS B JajbHEHIIEM;

4) hpopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIECHHOCTH U3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pPOBBII 00pa3 KU3HU, OCO3HAHKE TTOCIICACTBHIA U HETIPUATUE BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS
QJIKOTOJIsl, HAPKOTUKOB, KypeHUs), HEOOXOIUMOCTU COOJIOACHHS TMpaBWJl OE30MacHOCTH MPHU
oOpalleHuy ¢ XHMMUISCKUMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) TpyaoBoro BocnuTaHusi:

HWHTEPEC K MPAKTHYECKOMY H3YUYEHHUIO Mpodeccuil U TpyAa pa3iudHOro poja, yBaXKEHHE K
TPYIy U pe3ylibTaTaM TPYJOBOMU JeATEIbHOCTH, B TOM UMCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHWIA 110 XUMHH, OCO3HAHHBIN BRIOOP MHINBH Ty JTbHOW TPASKTOPHH MTPOJIOHKCHHS 00pa30BaHUS C
y4éTOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB U
MOTPeOHOCTEH, yCTeIHON MPOoPEeCCHOHATIEHON JESTENPHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTD aJJaliTUPOBATHCS B MPOPECCUOHANBHON Cpefie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKHU IieJiecooOpa3HOe OTHOIIEHHWE K MPUPOJEe KaK MCTOYHHMKY >KM3HHU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, NMOHUMAHHE IIEHHOCTH 3J0POBOTO M Oe30IMacHOro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (DM3UYECKOMY U TICHXUYECKOMY 3/I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJICHUS TPaBUJI OE30MacHOTO TOBEACHHS NP pabOTe C BEIIECTBAMH, a TAKXKE B
CUTYalIUAX, YTPOXKAIOIINX 30POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble NMPU U3yUYCHUW XUMHH, T PEIICHUS 3aJ1ad,
CBSI3aHHBIX C OKPYXKAIOIIeH IPUPOTHON CPEIOi, IS TOBBILICHUS YPOBHS SKOJIOTHYECKON KYIbTYPHI,
OCO3HAHUSA TI00aTBFHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel MX PEIIeHUs MOCPEICTBOM
METOJIOB XUMHH, DKOJIOTUYECKOTO MBIIIJICHHS, YMEHHUS PYKOBOJCTBOBATHCS MM B TIO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMATIbHOMN MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeIMETHBIX pe3yJIbTAaTOB BBIACISIOT 3HAYMMbIE I (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIlIEHAayYHble TOHATHUS (3aKOH, TEOpHs, NMPUHLMII, THIOTEe3a, (akT, cucrema,
IpoIiecc, SKCIEPUMEHT U JPYyroe.), KOTOpbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax M MO3BOJIAIOT HA OCHOBE 3HAHMU W3 3THX MpPeaMETOB (GOPMHUPOBATH MPEJICTABICHHE O
IIEJIOCTHOM HAay4YHOW KapTHMHE MHpa, M YHUBEpCaJIbHbIE ydeOHbIE ACUCTBUS (TIO3HABaTENbHBIE,



KOMMYHHMKATHBHbIE, PETYIATUBHbBIE), KOTOpbIE 00ecreynBaloT (POpMHpPOBAHHME TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHHPOBAHUIO M OCYIIECTBICHUIO YIEOHOU e TEITHHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcTBUS

ba3soBble Jlornyeckue a1ecTBUA:

YMEHHS UCTOIb30BaTh MPUEMBI IOTHYECKOTO MBIIICHUS! TPU OCBOCHUH 3HAHMIA: pACKPBIBATH
CMBICTT XUMUYECKUX TIOHATUHN (BBIICIATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIINBATH B3aUMOCBSI3b C
JPYTUMH TOHSTUSIMHU), UCIOJIb30BaTh MOHATHUS ISl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHMIA,
BEIOMpATh OCHOBAaHUSI W KPUTEPUU JUIS KIacCU(DHUKAIMH XUMHUYECKUX BEIIECTB W XUMHYECKHX
peaxkiuii, yCTaHaBIMBAaTh MPUYMHHO-CIECICTBEHHBIC CBSI3U MEX]y OOBEKTaMU M3YyYEHHUS, CTPOUTH
JIOTUYECKHUE pacCyX AcHHs (MHIYKTHBHBIC, ICAYyKTHUBHBIC, 1O aHAJOTHH), AENaTh BBIBOJLI U
3aKIIIOUCHUS;

YMEHHE TPHUMEHATH B MPOIECCe IMO3HAHUS MOHSATHS (IPEIMETHBIE M METANPEIMETHEIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XUMHUH, MpPeoOpa3oBbIBATH UIMPOKO
MPUMCHSEMbIE B XUMHUU MOJICTBHBIC MPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ 3JIEMEHTA),
xuMHuueckast GopMylia U ypaBHEHUE XMMHUUECKON PeakIuy — [P PelIeHUH yueOHO-TT03HABATEIbHbIX
3a/1a4, ¢ y9€TOM 3THX MOJICIBHBIX NPEJCTABICHUN BBISBIATH M XapaKTePH30BaTh CYIICCTBEHHBIC
MPU3HAKU U3Y4aeMbIX 00BEKTOB — XUMHUYECKHX BEIIECTB U XMMHUECKUX PEaKIHii, BEIBIATH 00IIHe
3aKOHOMEPHOCTH, TPHUYUHHO-CJIC/ICTBEHHBIC CBS3M W IMPOTHBOPEYHUS B U3yYaeMbIX IMPOIECCaX U
SBIICHUSX.

Ba3oBble uccienoBarebckme 1eiCTBUS:

YMEHHE UCIOJIb30BaTh MOCTABICHHBIE BOMIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKe
B Ka4eCTBE OCHOBHI JUIsl (DOPMHUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABMILHOCTH BBICKA3BIBAEMBIX
CYKJICHU;

NPHOOPETEHUE OIBITa 10 IUTAHUPOBAHHWIO, OPraHU3alMd W TPOBEICHUIO YYCHUYCCKUX
9KCIIEPUMEHTOB, YMEHHE HAOMI0IaTh 3a XOJOM IPOIECcca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €r0
pe3ynbrar, GopMyIMpoBaTh O0OOMIEHUS W BBIBOABI 10 pe3ylibTaTaM IPOBEACHHOTO OIIBITA,
WCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BBHIOMpATh, aHAJTM3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO PA3IUYHBIX BHIOB U
dbopM TIpenCTaBICHHSI, MOJYIaeMyI0 W3 Pa3HBIX HWCTOYHWUKOB (HAYYHO-TIOMYJISIPHAS JUTEpaTypa
XUMHYECKOTO COAEpk aHUs, CIPaBOYHbIE MOCOOUs, pecypchl HTepHETa), KpUTHUECKH OIIEHHWBAThH
MIPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSTh Pa3UyHble METOABl U 3allpPOChl MPH MOHUCKE U O0TOOpe MH(MOpPMALUU U
COOTBETCTBYIOIIHUX JAHHBIX, HEOOXOUMBIX JIUIsl BBITIOJHEHUS YYCOHBIX M TO3HABATEILHBIX 3a7ad
onpeAenéHHOr0 THIA, NPHOOpETEeHHE OMbITa B OONACTH HCIMOJB30BaHUA HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBIQJICHHUE KYJIBTYPOH AKTUBHOTO HCIIOJIB30BAHHS Pa3THUHBIX
MOWCKOBBIX CHUCTEM, CaMOCTOSITENIFHO BBIOMpaTh ONTHUMANbHYIO (opMy mpeacTaBIeHUs
uH(pOpMAIlMM W WIUIIOCTPUPOBATh pelIaeMbie 3a7add HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
IpyrumMu popMamMu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHE HCIIONb30BaTh M aHAJIM3UPOBAaTh B IIpolecce Y4YeOHOM M HCCIeI0BaTeNbCKOM
JEeSATENIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEIHCKOTO XO3SHUCTBA M TPAHCIIOPTA Ha
COCTOSTHUE OKPY>Karollel IPpUPOTHON Ccpeibl.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ el CTBHUS:

yYMEHUS 3a7aBaTh BOIPOCHI (B X0J1¢ rajora u (WiM) TUCKYCCHH) IO CYIIECTBY 00CYK1aeMOi
TeMBI, (HOPMYTHPOBATH CBOU MIPEIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHSI IPEATI0KEHHON 3a/1a4;

YMEHHUS TIPEJICTABIIATh MOJyIeHHBIC Pe3yJIbTaThl I03HABATEILHON JICATEILHOCTH B YCTHBIX H
MUCHhMEHHBIX TEKCTaX; AeNaTh MPE3CHTAINIO PE3YIbTATOB BHIMOTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(;1aGopaTopHOTO OMBITa, JA0OPATOPHON PaOOTHI MO MCCIIEIOBAHMIO CBOMCTB BEIIECTB, y4€OHOTO
MIPOEKTA);

YMEHHS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABATEIHLHOW H
HCCJIEIOBATENLCKOM ASSITENFHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPOOIeM Ha OCHOBE yu€Ta OOIIMX
WHTEPECOB W COTJIACOBAaHUS IMO3UIUH (0OCYKICHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMED»,
KOOpJMHAIIHSI COBMECTHBIX JNEHCTBHI, OMpeeIeHre KPUTEPHUEB IO OI[CHKE KaueCTBa BHIMIOJTHEHHON
paboTHI U IpyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBUS:



YMEHHE CAMOCTOSITEJIbHO ONPENENATh LENH ACSITENbHOCTH, IUIAHWPOBATh, OCYIECTBIATH,
KOHTPOJIMPOBATH U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JICATEIbHOCTD, BHIOMpATh Hanboee
s exTUBHBIEC CITOCOOBI PEICHUsT YIeOHBIX M TT03HABATEIBHBIX 3314, CAMOCTOSTEIILHO COCTABIIATH
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUU NPU BBINOJIHEHUU 3aJaHUN C YUYETOM
MOJIy4YEeHUsI HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTaX — BEIIEeCTBAX U pPEaKIUsAX, OLEHUBAThH
COOTBETCTBUE MOJIYUYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM 11€JIM, YMEHUE UCI0JIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, [TPEAJIaraeMbl€ B YCJIOBUU 33JITaHUMN.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO O0S3aTEIbHOIO  COAEpIKAHMUS,
YCTaHOBJICHHOTO JaHHOW deaepanbHOH pabouell mporpamMmoi, BBIIEISIOT: OCBOCHHBIC
00y4aroIMMUCsl HAyYHbIe 3HAHUSI, yMEHHSI U CIIOCOOBI ACMCTBUIA, crieriududecKkue Uit IpeAMETHON
ob0nactu «XuMUSA», BUIbl JIEATEIBHOCTU IO IOJYYEHHIO HOBOI'O 3HAHHUS, €r0 HHTEPIIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUYECOHBIX U HOBBIX CUTYyAIHSIX.

K konHmy oOydeHuss B 9 kjiacce IpeaMETHBIE Pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

® PpACKpPBIBATH CMBICII OCHOBHBIX XHMHUYECKMX MOHATHI: XUMHUYECKUHA D3JIEMEHT, aTOM,
MOJIEKYJ1a, UOH, KaTUOH, aHHOH, IPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUSI, XUMUYECKAs peaKIusl, XUMUYECKas CBSI3b,
TeroBo  3¢ddexkr peakuuu, MONb, MOJSIPHBIM O00BEM, pPacTBOp, AIIEKTPOJIHTHI,
HEDJIEKTPOIUTHI, OJCKTPOIUTUYECKAs TUCCOLIMALIMSA, PEaKIUd HOHHOTO OOMEeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMblE PpEaKlUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHHE, AJUIOTPONHS, aM(pOTEPHOCTh, XUMUYECKasl CBSA3b (KOBAJIICHTHASI, NOHHAS,
MeTaJIJIMYecKasi), KpucTajinyeckass peméTka, KOppo3us METauloB, CIUIaBbl, CKOPOCTh
XUMHYECKON PEaKLUH, IIpefesbHO aonyctuMas koHneHTpanus [IJIK BemecTsa;

® WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX IOHSATUH M HPUMEHATb 3TH
MOHSATUS [TPU ONMCAHUM BEIIECTB U UX MIPEBPAICHUI;

® UCMOJb30BATH XMMUYECKYIO CUMBOJIMKY JUIS COCTABJIECHUs (DOPMYJT BEIIECTB U YpaBHEHUH
XUMHUYECKHUX PEAKIIUL;

® OIpPEIENITh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XMMHYECKHX 3JIEMEHTOB B COCIUHEHUX
Pa3IUYHOIO COCTaBa, MPUHAAJIEKHOCTD BEILIECTB K ONPeIeIEHHOMY KIIacCy CO€IMHEHUH 110
dopmynaM, BHJ XMMHUYECKOH CBs3M (KOB&JIEHTHAs, MWOHHAas, MeTaJUIMYecKas) B
HEOpPraHMYECKUX COETUHEHMSX, 3aps]l HOHA TI0 XUMUYECKOU (popMmyJie, XapakTep cpesbl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COEAVHEHMM, THUI KPUCTAJIIMYECKOM PEIETKU
KOHKPETHOI'O BEIIECTBA;

e packpbiBaTh cMmbici [lepuoanueckoro 3akona /. 1. MeHneneeBa u JEMOHCTPUPOBATH €0
MOHMMAaHMeE: ONUCHIBAaTh U XapaKTepru30BaTh TabanuHyto ¢popmy Ileproanueckoit cucTemMbl
XUMHYECKHX DJJIEMEHTOB: pa3iuyaTh MOHATHUS «riaBHas noAarpynna (A-rpynma)» u
«mobounass noarpynna (b-rpynma)», wManele U OOJbIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHMs, KOTOpble MMEIOTCS B MEPHUOJUYECKONH Tabiuie, C YHUCIOBBIMU
XapaKTepUCTHUKAaMU CTPOEHHS aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB M 3apsl sjpa,
olmiee 4MCIO 3JIEKTPOHOB M pACIpesesieHHe UX MO 3JEKTPOHHBIM CIIO0SIM), OOBSACHSTH
o01111e 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B Ipeenax
MaJibIX EPUOJIOB U IVIaBHBIX MOATPYIII C YYETOM CTPOCHHSI UX aTOMOB;

e iIaccu(UUIUPOBATh XMUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBA, XUMHYECKHE
peakiuy (1o YMCITy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, [0 TEIJIOBOMY 3P (DeEKTy,
10 U3MEHEHUIO CTENIEHEeN OKHUCIEHUS! XUMUYECKUX AJIEMEHTOB);

®  XapaKTepu30BaTh (ONMUCHIBATH) 00IIKE U creupUuIecKne XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEILECTB, MOATBEPXKAas ONHUCAHUE NPUMEPAMU MOJEKYJSPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIN;

® COCTaBJISITh YPAaBHEHHUS DJICKTPOJIUTHUYECKOW TUCCOLMALMU KHUCIOT, IIEJIOYEd U COJIEH,
NOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS pPEeakUUid MOHHOTO OOMEHa, YpaBHEHHUS PEaKIUH,
MOATBEPKJAIOIINX CYIIECTBOBAHNE M'€HETUYECKON CBSI3M MEXKIY BEHIECTBAMHU PA3IMYHBIX
KJIACCOB;



pPacKkpbiBaTb CYHIIHOCTb OKHCIIHUTCIBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ noCcpeaACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3MOXKHOCTH
NPOTEKAHUS XUMHUYECKHUX MTPEBPALICHUH B Pa3IMYHBIX YCIOBHSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJII0 XMUMHUYECKOT0 3JIEMEHTa 0 (opMyJie COCIUHEHHs], MACCOBYIO OO BEIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEaKIIH;

coOMIofaTh  MpaBWJIa  TIOJIB30BAHUS  XMMHUYECKOHW TIOCYlO0H UM 1a0OpaTOpHBIM
o0OpysOBaHHEM, a TaKXKe MpaBWia OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHMSAMH 110 BBIIOJIHEHHUIO JJA0OPATOPHBIX XMMHYECKHX OITBITOB IO MOJYYECHHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a);

MNpoOBOAWUTL PCAKIWH, IMOATBCPIKAAIOIINC Ka4eCTBCHHBIN COCTaB Pa3IMUHBIX BCHICCTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OpOMHI-, HOIU -, KapOoHaT-, pocdar-, cHiImKar-
5 Cy.HB(l)aT-, TUAPOKCUA-UOHBI, KAaTHOHbBI aMMOHUSA W HWOHBI H3YUCHHBIX MCTAJIJIOB,
NPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHMYECKUX BEIECTB;

NPUMEHSATh OCHOBHBIC OIEPALMH MBICIUTEIBHON JESATEIbHOCTH — aHAJIM3 U CHUHTE3,
cpaBHEHUE, 0000IICHHE, CUCTEMATU3aIMIO, BBISBICHHE MPUYUHHO-CJICICTBEHHBIX CBS3EH
— JUISl N3yYCHHUS CBOMCTB BEILIECTB M XUMHYECKUX PEaKIHii, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HAHUSI — HAONIOJICHHE, W3MEPEHUE, MOJEIHPOBAHUE, JKCIEPHUMEHT (peaslbHBId W
MBICJICHHBI
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