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HOACHUTEJBHAS 3AIIUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTAaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMH MPENoaaBaHus y4eOHOTO IMpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit depepannm.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABIECHUE O IIENAX, OOImed cTparteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHHE 110 pa3ziejaM U TeEMaM MPOrpaMMBbl [0 XUMUH, OIPEAEIseT KOJIUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJaroImuXCsi, ONMpeessieT BO3MOXHOCTH PeaMEeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE I1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMS.

3HaHME XUMUH CIIY’KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MIPEJICTABICHUA O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKOl 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH M caMopa3BUTUS U (QOpPMHUpPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HAaBBIKOB HMX  CAMOCTOSITEIbHOM  y4eOHOM  JESATENHbHOCTH, OKCIHEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
MpoeCCUOHAIBHON JESTEIHHOCTH,

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia HAa €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM ATAnoM B (hopMUpOBaHUHU
€CTECTBEHHO--HAy4YHOUN IrpaMOTHOCTH 00y4JaroIInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHUss B OOYUYEHHH XUMHUU O0ECIEUMBAIOTCS CIENU(UKON COAepKaHUS
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TIENarorTHYecKd aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJCIEHHOM dTare € pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEpBOHAYATIBHBIX MOHSATHN XUMHHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICIBHBIX 3HAYNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa coaep:kaHHsl MPOTPaMMBI 0 XHUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3ydeHuro. CopepixaHHe CKJIQJbIBACTCSI U3 CHUCTEMbI MOHSATUH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XuMU4eckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETHUUECKHUX MPEICTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AMCCOIUAINH BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 MPUMEHEHUS U MOJyYEHHS N3y4aeMblX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HaydyHOM KapTUHBl MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C TMPUBJICUEHUEM 3HAHUM M3 paHee U3YYEHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOIIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YUEHHUH BEIIECTB U XUMUYECKUX peakLuil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpaleHus C BelECTBAMHU B MIOBCEIHEBHOM KU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PpEIHICHUH, CHOCOOHOW ananTupoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO0 OOYYaOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOUW TPAMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanme y 00y4aromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHUs [IEHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHMS CBOETO 370POBbS M OKPYXarolleW MpUpOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanusi, coctaiseT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
9 KJIACC
BemecTtBo 1 XUMHYeCKasi peaKusi

Ilepuonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux saemeHtoB J[. .
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHMM CBOWCTB XHUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kallds, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
I10JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJBI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIM4YHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMH, T'€HETUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XuMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). JK30- U
HHIOTEPMUYECKUE PEAKIIMNH, TEPMOXUMHUUYECKNUE YPAaBHEHUS.

[Tonstne o cxopoctu xumuueckoil peakuuu. ITonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHdarne o XxumuueckoM paBHOBecuu. @DakTOphl, BIUAOIME HA CKOPOCThb
XUMHUYECKON pEeaKLMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCINUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKIUH, 3JEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENBbHON peakiuu. COoCTaBlI€HHE YPABHEHHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YCloBHs MPOTEKAHUS peakiii HOHHOro OoOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUI M COJIe B CBETE
OpeCTaBIeHU 00 3JIeKTpOoIUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peaklUd Ha HOHBI
[TonsTHE O TUIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HeMeTauioB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE IJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALUU
KHUCJIOT, IIeio4Ye W cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEIECHUE
OTBITOB, WIITIOCTPUPYIOIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajKka, BblAelieHWe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOPEHHE, PEaKLUU DPA3I0KEHUs, COSAUHEHNUS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pPEaKIUil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTayibl M MX coeIMHEeHUSA

OOmast xapaktepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHu okucineHuss. CtpoeHue M (PU3MYECKHE CBOWCTBA IPOCTBIX BELIECTB — TaJOIE€HOB.
XVMMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAEHCTBHE C METaulaMH, HEMETalaMu,
menoyamu).  XjopoBoaopoa. ConsHas KUACIOTa, XHUMHYECKHE CBOKMCTBA, TOJydYCHHUE,
npuMeHeHue. [leicTBre X10pa U XJIOPOBOJOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasl
1 X HaXO0XJICHUE B IIPUPO/JIE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (pU3MUECKHE CBOMCTBA MPOCTBIX BELIECTB —



KHCJIOPO/a M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceppl. CepoBosiopoa, cTpoeHue, (uU3MYEeCKHe M XUMHYecKHe cBoiicTBa. OKCHUIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, (PU3MYECKUE M XUMHUYECKHE CBOMCTBa
(obmue kak TMpeACTaBUTENS Kiacca KHCIOT M crhenuduueckue). XHUMUYECKUE PEakIuH,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMOoiydeHHUs CepHOM KucioTel. [lpumeHenue
cepHot KucnoTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl M €€ COequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpenbl
COCTMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arpsa3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTENEHH OKHUCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUEe U
XuMH4ueckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMuUak, ero pu3andyeckue 1 XuMHUIecKue
CBOWCTBA, MoJlyueHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHass peakuusi HA MOHbI aMMOHMS. A30THasi KUCJIOTa, €€ IMOJy4YeHue,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnoapb3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
yno0peHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKAloIEel cpeabl COSAMHEHUSIMU a30Ta (KUCIIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docthopa, puznyeckne n xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
dbusznueckue M XHMMHUYECKHE CBOWCTBa, monydeHue. lMcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OO6mas xapakrtepuctuka 31neMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancopouns. Kpyropopor yriepoja B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TMOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3P@ekT. YronbHas KucioTa U eé
COJM, UX (PU3MUECKHEe M XUMHMYECKHe CBOICTBa, MoiydeHHe M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHavanbHbIe MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, ATWJIEH, AalETWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX MepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE O OHOIOTHYECKN BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckne u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcune kpemaus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCTOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. IIpobiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHCIOTHI, MPOBEICHNE
Ka4eCTBEHHBIX PEAKUUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHsI, OBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBONCTBA TaJloT€HOB M MX COEJUHEHHM (BO3MOXHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpPUAOB (TaJOTreHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIUHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUZEOMATEpHUaoB), HaOMIOfeHUEe Tpoluecca OOYrMMBaHUS — caxapa IOX  JeicTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, U3YUCHHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW peakiMH Ha Cyiab(paT-HOH M HaAOIIOJCHHWE NMpU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3UYSCKUMH CBOWCTBAMHU a30Ta, Gocdopa U MX COCAUHEHUUN



(BO3MO’KHO MCIIOJIb30BaHKUE BUCOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YAOOpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHUakKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-nOH MW U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeIbI0 (BO3MOXHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALTMYECKUX PEMIETOK aimasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJIyYyeHUEe, COOMpaHue, paclio3HaBaHUe
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M HW3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM IMPOMBIIIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJa4y Mo Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.
MeTaJuibl M UX COeIMHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTtaminueckas CBSI3b M METAJUIMYECKas KPHUCTAIIMYECKas
pemérka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MONMy4YeHHsT MeTaUIOB. [IOHATHE O KOPPO3WU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, JIOPATIOMUHUI, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{eounble MeTaNIBL: TIOJIOkKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B Mpupoje. OPu3nueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHUs M Kaiblus. BaxkHeilnme coeanHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B npupoze. Ousnyueckue u XUMUUECKHE CBOWCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XUMUYECKHX a3nemeHTtoB J[. H.
MenneneeBa, CTpO€HHUE aTOMa, HaXxoXJaeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cpoiicTBa u
MOJIy4EeHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PE3yNbTAaTOB KOPPO3HMH METAUIOB (BO3MOXXHO HCIIOJIB30BaHHE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaNbIUs U HATPUS C BOJIOW (BO3MOKHO MCIOIB30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHHUS XKeje3a B
Kucimopone  (BO3MOXKHO  HCIIONB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbllus, aIIOMUHUS, [IMHKA, xene3a (1) u xenesa
(1), meau (1), HaGMrOIEHNE U ONMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJiis ¥ KaJIbIHs (BO3MOXKHO WCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCU/IA IIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHelIre MeTasulbl U UX COSUHEHUSD.

XuMHus M OKpyXKamoLias cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM KU3HU YeJIOBEKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaLs
BemecTs, ganee — [1J1K). Poib xuMuu B pereHun 3K0JIOTHIECKUX TPOOIIEM.



Xumuueckuii IKcnepumenm:

u3ydeHrue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmuuie ceasu

Peanuzamust MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMHUHU B 9 Kilacce OCyIIEeCTBISETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK ¥ TIOHSATHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAay4HbIM (akT, TUHoTe3a, 3aKOH, Teopus,
aHaIKW3,  CHHTE3,  KilacCU(pUKalus,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHabl.

O®uznka: Marepusi, aToM, OJJIEKTPOH, MIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaluOaKTUBHOCTh, MOJIEKYJa, ODIEKTPUYECKHH 3apsl, MNPOBOJHHUKH, TOJIYIMPOBOIHUKH,
TUDIIEKTPUKH, (POTO3JEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBop, pacTBOPUMOCTh, KpUCTAJUIMYECKass pemeérka, CIUiaBbl, (U3HYECKHE BEIWYHHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, dKOCHUCTEMa, MHHEpaJIbHBIE YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBbI 10 XUMHUH HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUT'aOTCA B X0O1€ OGy‘-IeHI/DI XUMHHU B €JUHCTBC yq€6HOﬁ ¥ BOCIIUTATEIILHOU ACATCIIbHOCTHU B
COOTBETCTBUM C  TPAJAULHUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B OGH.IGCTBG npaBujiaM1i U HOpMaMu NOBCIACHUA U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIU3ALIUN O0yYaOIIUXCS.

JIngHocTHEBIE PE3YyIbTAaThl OTpaXar0T T'OTOBHOCTH 06yan0H1ch;1 PYKOBOJACTBOBATHCHA
CUCTEMON NMO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH M pPACHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM UYHCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOI'O OTHOIIEHHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HaAy4YHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOU WH(pOpPMAIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON U OTEYECTBEHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUII B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO TMIOJIC3HOM,
y4eOHO-MCCIIeIOBATEIILCKON, TBOPUECKOH W JPYrUX BUIAX JCATCIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a]1a4,
BBITIOJTHCHUHU XWUMHWYCCKUX OKCIICPUMCHTOB, CO3AaHUHN y‘-Ie6HI)IX IMPOCKTOB, CTPEMIICHUA K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIECCe 3TOM y4eOHOU NeaTenbHOCTH, TOTOBHOCTH
OLCHUBATH CcBOE MMOBCACHUC W IIOCTYIIKHM CBOUX TOBapHIHGﬁ C TMO3WIMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH W COCTABJIAIOI(ME OCHOBY IS
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBlIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IMMO3HABATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUH 10 XHUMHU,
HEOOXOoauMBbIe 11 OOBSCHEHUS HaONIOaeMbIX TMPOIECCOB U SIBICHUN, MMO3HABATEIHHOMM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJI€ HAaBBIKOB CAaMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEPaTypoOd, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMH
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyUEHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTH W YPOBHS OOYUYECHHS B NalbHEHIIIEM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJCHUS
mpaBu O€30TMAaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS

MHTEPEC K MPAKTUYECKOMY H3YyUEHUIO MPOPECCH U TPyAa Pa3IuIHOTO POJia, YBAXKEHHUE K
TpyAy M pe3yjibTaTaM TPYIOBOM [EATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE MPUMEHEHUs
OPEIMETHBIX 3HAaHMH 10 XWMHH, OCO3HAaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU
MPOJODKEHUsST 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUM,



OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpodecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B PO ECCHOHATBHON CPEIE;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U ICUXHUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHUS IPaBmiI 0€30IacHOTO TIOBEACHHUS MPH paboOTe C BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 310POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HM3YyYEHUU XUMHHM, IS PEIICHUs
3a/1a4, CBA3aHHBIX C OKPYKArOUIEH IPUPOJHOM CpesloH, AJis MOBBILIECHUSI YPOBHS 3KOJOTUYECKOU
KYJIBTYpBI, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
MIOCPEJICTBOM METOJOB XUMUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJILHOM, KOMMYHUKATUBHOMN M COLIMATIbHOM IPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINEISIOT 3HAYMMBIC i1 (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUN, TUNOoTe3a, (akKT, CHCTEMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOU €S TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBrble Jornyeckue 1eMCTBHSA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSATH UX XapaKTepHblE IPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJ O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUM IS KIacCUPUKAIUU
XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAKIUM, YCTAaHABIUBATh IPUUMHHO-CIIEICTBEHHBIE CBS3H
MeXly 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHBIE, IEAYKTUBHBIE,
110 aHAJIOTMH), IeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHME MPUMEHSTHh B IMpollecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oBHIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peaklIud — Npu pelIeHHH Yy4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHUSA, a
Takkeé B KayecTBE OCHOBBI i (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKJICHHII;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3aAlMM M TMPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHME HAOII0JaTh 3a X0/I0M MPOIIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €r0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHMS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOACIAaHHOM paboTe.

Patora ¢ unopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U HMHTEPIPETUPOBATH WH(POPMAIIHIO PA3TMYHBIX BUJIOB
1 (GOpM IPECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJspHAsl TUTEpaTypa
XUMHUYECKOTO COZIEp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;



YMEHHUE IPUMEHSTh Pa3INUHbIe METO/IbI U 3aIPOCH IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
UHPOpPMALMUM U WUIIOCTPUPOBATH pEIAaeMble 3a/laud HECIOXKHBIMM CXEMaMHM, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCMOIb30BaTh W AHAJIU3UPOBaTh B IIpolecce y4yeOHOM M HcCie0BaTeNnbCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLe MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIPOCH (B XoJe auanora M (WinM) AUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
HpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIAT MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh [PE3EHTALUI0 pPE3YIbTAaTOB BBINOJHEHUS XUMHUYECKOIO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIIEHUH BO3HHUKAIOIIMX IPOOJEeM Ha OCHOBE Ydéra
OOIMMX WHTEPECOB W COTJACOBaHMs NO3HMLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJIMHAIIM COBMECTHBIX JEHCTBHM, ONpeeseHue KPUTEPUEB 110 OL[EHKEe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcalbHbIe Y4eOHbIe AelicTBHUA:

YMEHHUE CAMOCTOSITENIFHO OMPEACIATh e IesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BbIOMpPATh
HauOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBINTOJIHEHUH 33J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraéMbIe B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHON pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydJarlolmuMucs Hay4dHble 3HAHUS, YMEHHUS M CIOCOOBI JAeWCTBMI, crneuuduueckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xonuy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

® DACKpBIBATh CMBICT OCHOBHBIX XWMHYECKUX MOHSATHHA: XUMHYECKUH HIIEMEHT, aTOM,

MOJIeKYJia, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CII0KHOE BEILIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTD, CTETIEHh OKHUCIICHHS, XUMHUYECKas pPEakKlus, XUMUYeCKas
CBSI3b, TEIUIOBON 3((EeKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAIMS, pPEaKIui HWOHHOTO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJJIOTPONHs, aM(OTepHOCTh, XHMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAUINYeCcKas), KpUCTAJUIMYecKas pemeéTka, Koppo3us
METaJUIOB, CILJIaBbl, CKOPOCTh XHMHMYECKOW pEaKLIMH, NPEIAeNbHO IOMycTUMast
koHneHTpauus [1/IK BemecTna;



WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA W MPUMEHSATH 3TU
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCTOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIHMKY JJISi COCTaBICHHS (OpPMya BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAAJIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaCCy COeNMHEHUH 1o Qopmysnam, BUI XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJJIMYecKasl) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelsl B BOAHBIX PAacCTBOPAaX HEOPraHUYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIci [lepuoanueckoro 3akona [[. . MenaeneeBa U 1€MOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo ¢opmy [lepronngeckoit
CUCTEMbl XHMHUYECKHUX OJJIEMEHTOB: pa3lnyaTh IMOHATUS «rJ1aBHas mnoArpynma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», maneie u OoJyiblIME MEPUOJBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE MMEIOTCI B MEPHOAUYECKON Tabmuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHue UX IO JIEKTPOHHBIM CIIOAM),
OOBACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHMM CBOMCTB JJIEMEHTOB U HX
COCIMHEHUH B MpeJenax MalbIX IMEPUOJIOB U TJABHBIX MOJATPYMIN C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIICHNS XUMUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) 0OLIMEe U crHeuuduyeckue XMMHUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsl ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIU;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEIOUEN U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKluH,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXJIY BeEleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKAaHUsI XMMUUYECKUX MPEBPAILIEHUH B pa3INYHbIX YCIOBUSAX;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOMN peakiuu;

coOyoiaTh  MpaBWJa IOJIb30BAaHUS XMMHMYECKOW TOCYyJoH U J1abopaTOpHBIM
o0OpyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

MIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB Pa3jIMYHbIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YUYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;
IPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, OO0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHble METOABl T[O3HAaHMSA — HAOJIOACHHE, U3MEPEeHUEe, MOJCIUPOBAHHE,
AKCTICPUMEHT (PeabHBIA U MBICIICHHBIN ).
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