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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma mo XMMHUHM Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUS COCTABJIEHA HA OCHOBE
TpeOOBaHMI K pe3ylibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro
oOpazoBanus, mpenacraBieHHbIXx B @T'OC OOO, a takke Ha ocHOBe (enepanbHON paboueit
IporpaMmbl BOCIIUTAHUA U C y‘IéTOM KOHICHIIHWU ITPECTIoAaBaHUA y‘-IC6HOI‘O npeamera «XUMHA» B
oOpa3oBaTeNIbHBIX opranm3amsx Poccuiickoit @enepammm.

[Iporpamma mo XuMUHM Ja€T TPEACTABICHUE O LENAX, OOmeil crpareruu OOydeHHs,
BOCIIUTaHUS W pa3BUTHUS OOy4yalOUIMXCS CpEeACTBAMH Y4eOHOro mpeaMeTa, YyCTaHaBIMBACT
o0s3aTenpHOE MPEAMETHOE COJIEp’KaHue, IPEeIyCMaTpUBAaeT paclpesielieHHe ero Mo Kiaccam u
CTPYKTYPUPOBAHUE IO pa3aciiaM U TEMaM IPOrpaMMbl IO XUMUHU, ONIPCACIIACT KOJINYCCTBCHHBIC U
KaUCCTBCHHBIC XapaKTCPUCTUKK COACPIKAHUA, PEKOMCHIAYCMYIO IMOCICAOBATCIIBHOCTD HM3YUYCHHA
XUMHH C Y4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00YyYaroIuXcs, ONpenesieT BO3MOKHOCTH MpeAMeTa JUlsl peaanu3aluu
TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHONM MpOrpaMMbl Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, a TaKke TpeOOBaHUHN K pe3yapTaTaM oOydeHHs] XMMUU Ha YPOBHE
ueneffl HU3Yy4CHHUA TMNpEe€aAMETa W OCHOBHBIX BHJ0B y‘-Ie6HO-H03HaBaTeHBHOI71 ACATCIIBHOCTHU
00yJaroIerocs mo OCBOCHUIO y4eOHOTO COJIep KaHHUS.

3HaHME XUMHH CIY)KUT OCHOBOHM 11 (POPMUPOBAHUS MHUPOBO33PEHUS 00ydaromerocs, ero
IIPEJCTAaBICHUNA O MaTepUAIbHOM €MHCTBE MHUPA, BXXHYIO POJIb MUIPAOT (POPMUPYEMbIE XUMHUEH
MPEJCTABICHHUS O B3aUMOIIPEBPAILEHUAX SHEPIMU U 00 3BOJIIOLMY BEIIECTB B MPUPOJE, O MyTAX
pemieHust  00aJdbHBIX  MPOOJEM  YCTOMYMBOTO  pPa3BUTUS  4YEJIOBEYECTBA —  ChIPHEBOM,
SHEPTEeTUYECKOM, MMUIIEBON U IKOJIOTHIECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPAHCHHS.

N3ydenune xumuu:

CIOCOOCTBYET peaju3alMd BO3MOXKHOCTEH Al caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYPBI
JMYHOCTH, €€ 001el U PyHKIMOHATBHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHMPOBAHUE MBIILICHUS M TBOPUYECKUX CHOCOOHOCTEH O0Oydarouiuxcs,
HaBBIKOB ~ UX  CaMOCTOSATEJIIHOW  y4eOHOW  JEATeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
HCCIIEIOBATENIbCKUX ~ YMEHHUH, HEoOXOJMMBIX KaK B IIOBCEJHEBHOW JKM3HHM, Tak U B
po(hecCUOHAIBHON 1eATEIbHOCTH;

3HAaKOMUT CO CIEU(PHUKONH HayYHOI'O MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsza
Ha €IMHCTBO IPHUPOJBI M 4YeJOBEKa, SBIIAETCS OTBETCTBEHHBIM 3TanoM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aromuxcs;

crnocoOCTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPO/JIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTMYECKOE 00pa30BaHUE 00yUaIOIINXCS.

JlaHHble HampaBieHHUs B OOYYECHMM XHMHMHM OOECHEeYMBAIOTCS CHEeUU(pUKON COAepiKaHUs
y4eOHOTO MpeaMeTa, KOTOPBIN SBIISETCS MEelarorndecku aJlanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM
HayK{ XUMUH Ha ONIPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHsS OPHUEHTHPOBAH HAa OCBOEHHUE
00y4aromuMHCs CUCTEMBbl MEPBOHAYAIBHBIX MOHATUN XHUMHMH, OCHOB HEOPraHMYECKOW XUMHUM H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojep:KaHHs MPOrpaMMbl 10 XUMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ u3ydeHuro. ConepikaHue CKIAJIbIBACTCS W3 CUCTEMBI IMOHATHH O XMMHYECKOM
SJIEMEHTE U BEUIECTBE U CHCTEMBI MOHATUH 0 XUMUYecKO# peakiun. O6e 3TH CHCTEMBbI CTPYKTYPHO



OpraHU30BaHbl M0 MNPUHLUILY MOCIEI0BATEIBHOIO Pa3BUTUS 3HAHUI Ha OCHOBE TEOPETUYECKHX
IIPEICTaBICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS] KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABICHUN 00 IEKTPOJUTUUECKON JUCCOLMAIIMM BELLIECTB B PaCTBOPAX.

Teopernueckue 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE OHMIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCA IMOCIIEOBATEIBLHO OT OJHOTO YPOBHS K JPYrOMY, BBIIIOJIHSIS
(GyHKIMM OOBSCHEHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOEHHS U BO3MOKHOCTEH MPAKTHUYECKOTO
MIPUMEHEHUSI U TIOJTyYEHHS] NU3y4aeMbIX BEIIECTB.

OcBoeHne nporpaMMbl IO XUMHHM CHOCOOCTBYEeT (HOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMHUYECKOM COCTABILIIOIIE HAyYHOW KAPTUHBI MHUpAa B JIOTMKE €€ CHCTEMHOM IpUPOJIBI,
LIEHHOCTHOTO OTHOULIEHMS] K HAyYHOMY 3HaHUIO M METOJaM INO3HaHWs B Hayke. V3ydyeHune Xxumuu
MIPOUCXOJUT C TPUBJICYCHUEM 3HAHUHN M3 paHEe M3YYEHHBIX y4EOHBIX ImpeamMeToB: «OKpyxarouuit
Mup», «brosorus. 57 kinacce» u «Pu3nKa. 7 KIacey.

[Ipy m3ydyeHun XUMUHU MPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XMMHUYECKOW HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUUECKOMN JEATEeIbHOCTH YelIoBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3agadya y4eOHOTO mpeaMeTa COCTOMT B (OpMUPOBAHUU
CUCTEMbl XHMHYECKUX 3HAHMA — BaXHEHIINX (PAKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHHUH, JIOCTYNHBIX OO0OOIIEHUH MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HayKd, B
IPUOOLIEHUN K HAay4HBIM METOJaM IMO3HAHUS IPU M3YYEHHMH BELIECTB MU XMMUYECKHMX peakiuuil, B
(GopMHUpPOBaHMM M pPa3BUTHM II03HABATEJIbHBIX YMEHUH M UX IPUMEHEHMH B Y4eOHO-
[I03HABATENbHON M Y4e€OHO-UCCIIE0BATENbCKON JESITEIbHOCTH, OCBOECHUHU INpaBUil 0O€30M1aCHOrO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy wm3yyeHMHM XUMUU Ha YPOBHE OCHOBHOIO OOLIEro 0Opa30BaHUS BaXHOE 3HAUCHHE
IpUOOpeN Takue Lel, Kak:

— (OpMHUpPOBAaHME HHTEIUIEKTYyaJbHO Pa3BUTOM JIMYHOCTH, FOTOBOW K €caMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSATEIILHOMY IIPUHATHUIO pEelIeHUH, CIOCOOHON allanTUPOBATHCS K OBICTPO
MEHSOIUMCS YCIOBUAM JKU3HH;

— HAampaBJIEHHOCTh OOY4YEHHMs Ha CHUCTEMAaTHYeCKOoe NpUOoOIIeHHue oO0ydarolmmxcs K
CaMOCTOSTEJIbHOW MO3HABATEIBHOM JESATEIbHOCTH, HAyYHBIM METOJIaM IO3HaHUs, (GOpMUPYIOLIUM
MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— ofecrieyeHue YCIOBHMM, CHOCOOCTBYIOIIMX NPUOOPETEHHI0 OOYyJaroIMMUCS OIbITa
pa3sHOOOpa3HOW JEeATEIbHOCTH, IMO3HAHMS M CAMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHUE /TSl pa3IMYHbIX BUJIOB JEATEIbHOCTH;

— (opmupoBaHue oOmmeld (yHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quciae yMEHUI OOBSCHATh M OLIEHUBATD SBJICHUS OKPYXKAIOIIEr0 MHpA, UCIOJIb3Ys 3HAHUS U OIIBIT,
MOJTy4EHHBIE MTPU U3YUYECHUH XUMHHU, IPUMEHITh UX MIPU PELICHUH MTPOOJIeM B MOBCETHEBHON KU3HU
U TPYZOBOH IEATENbHOCTH;

— (opmupoBaHue y 0OyyaromMXcs T'YMaHUCTHMUECKUX OTHOLICHWH, MOHMMaHMs IIEHHOCTH
XMUMUYECKUX 3HAaHUU s BBIPAOOTKM HKOJOTMUYECKH LeIecOO0pa3HOro IMOBEJICHHUS B OBITY H
TPYAOBOH JEATEIBHOCTH B LENAX COXPAHEHMsI CBOErO 3J0POBbS U OKpYKAIOLIEH NPUPOTHOU
Cpelsl;



— pa3BUTHE MOTHUBALIMHU K OOYUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HA
OCHOBE YCBOGHHS OOIIEUEIIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaIPaBJICHHOCTHU JATbHEHIIETO O0yICHHUS.

OO1iee yucio 4acoB, OTBEIEHHBIX Ui M3Y4EHUs XUMUU B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

INVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS INIPOT'PAMMBbI IO XMMUHN HA
YPOBHE OCHOBHOI'O OBLIEI'O OGPA30BAHUSA

JJMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~pE3yNbTaThl OCBOEHHMS MPOrPAaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHHUs
AJOCTUT'aOTCA B XO€ O6y‘-I€HI/I$[ XUMHUHU B €IUHCTBC y‘-Ie6HOI>i U BOCIIUTATEIbHOU JCATCIIBHOCTU B
COOTBETCTBUU C TpaJUITHOHHBIMU pOCCHﬁCKI/IMI/I COOUOKYJIBTYPHBIMHU U JYXOBHO-HPAaBCTBCHHBIMU
HCHHOCTAMMU, IMPUHATBIMU B 06HICCTB€ npaBujIaMM WM HOpMaMH TOBCACHHUA U CHOCO6CTBYIOT
IpoIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIIHAIM3AINN 00yIarOIMXCS.

JIMyHOCTHEBIE pPE3YIbTATBl OTpPAXAOT TOTOBHOCTH O6y‘-IaIOHJ;I/IXCSI PYKOBOACTBOBATHCA
CHUCTEMOM ITO3UTHBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCclHIMpCHUEC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIECHMS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY M HAy4HOMY
HACJICIMI0, TMOHUMAHHS 3HAYCHUS XHMHUYCCKOH HAYKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HMHGpOPMAIMEHd O MEPeOBBIX MOCTIKCHHUSX U OTKPBITHAX
MHUPOBO# M OTEYECTBCHHON XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa
H 00IIeCTBA;

2) rpa’KIaHCKOr0 BOCIIUTAHHUS:

NpPE/CTABICHUS O COIMAIBbHBIX HOPMAax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHUKATHBHOU KOMITETEHTHOCTH B 0O0IIIECTBEHHO TI0JIC3HOM,
y4eOHOUCCIICIOBATEICKOM, TBOPYECKOH M JOPYrHX BHAAX JEATSIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM AEATCIBLHOCTH TPHU BBIMOJHCHUU Yy4eOHBIX, MO3HABATEIbHBIX 3ajad,
BBIMOJHCHUM XUMHYECKAX OSKCIEPHUMEHTOB, CO3[JaHUU YYE€OHBIX MPOCKTOB, CTPEMIICHHS K
B3aMMOIOHUMAHUIO ¥ B3aUMOIOMOIIM B TpOIEcCce ITOM y4eOHO# AeATETBbHOCTH, TOTOBHOCTU
OLIEHUBATh CBOE MOBEACHHE U MOCTYIIKH CBOMX TOBAPHIICH C MO3MIIMK HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCIICACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PEHYECKHE  MPEACTaBICHHS O  BEIIECTBE M XUMHYECKOW  peakKiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAYKHM W COCTaBJISIOLIME OCHOBY JIJIsI
MOHUMAaHUS CYITHOCTH HAy4YHOW KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TMPHUPOIbI, B3aUMOCBS35AX UYEIOBEKA ¢ MPUPOTHON CPEIoil, O PO XHMHUU B MMO3HAHUH
3TUX 3aKOHOMEPHOCTE;

MO3HaBaTeJIbHbIE MOTHBBI, HAMpPaBJICHHBIC HA TMOJydeHHE HOBBIX 3HAHUH 10 XHMUH,
HEOOXOMMbIe JJIsi OOBSICHEHHMsS HAOMIOaeMbIX MPOIECCOB U  SIBJICHUH, MO3HABATEIBHOM,
HH(POPMAIIMOHHOW M YUTATEIbCKOW KYIbTYphl, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHON pabOThI C
y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATYpOM, MOCTYMHBIMH TEXHHUYCCKHMH CPEICTBAMHU
HH(POPMAIIMOHHBIX TEXHOJIOTHI;



MHTEpeC K OOYYEHHWI0 W TO3HAHUIO, JF0003HATETBLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOSKTHOW M HCCIEIOBATENbCKOW JEATETbHOCTH, K OCO3HAHHOMY BEIOODPY
HAIPaBJICHHOCTH U YPOBHS OOYUCHHSI B TabHEHIIIEM;

4) popMupoBaHHUsI KYJIbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTU JKU3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE TIOCICICTBHA M HENPUSATHE BPEIHBIX MPHUBBIUCK
(ynmoTpeOJieHusT aJKOTOJIs, HApPKOTHKOB, KYPEHHs), HEOOXOTUMOCTH COONIOJNCHHS TIPaBHII
0€30MMacHOCTH P OOpAICHAH ¢ XUMHYECKUMH BEIICCTBAMHE B OBITY U PealIbHOM JKU3HH,

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTHYECKOMY M3YUeHUIO Tpodeccuii M TpyAa pa3iMyHOTO POJia, YBAKCHHE K
TPYIy M pe3yJbTaTaM TPYJIOBOU JEATEIHHOCTH, B TOM YHCJIC Ha OCHOBE TIPUMEHEHUS MPEIMETHBIX
3HAHWIA TI0 XUMUHU, OCO3HAHHBIN BBIOOP WHIUBUIYAIBHONH TPASKTOPUH MPOJIOJDKEHUS 00pa3oBaHUs
C y4ETOM JMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHMHH, OOIICCTBCHHBIX HHTEPECOB U
MOTpeOHOCTEH, yCIenTHON MPOoGECCHOHAIIBHON NIEATETFHOCTH M Pa3BUTHSI HEOOXOTUMBIX YMEHUH,
TOTOBHOCTB aJalITHPOBATHCS B MTPO(PECCHOHAIBHOM cpejie;

6) 3K0JI0rHYecKOro BOCUTAHMS:

IKOJIOTHYECKH I1eJICCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK HUCTOYHUKY JKH3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMS, MOHWMAaHWE IIEHHOCTH 3JIOPOBOIO W 0€30TacHOTO o0pas3a KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PH3UYECKOMY M IICHXHYECKOMY 37I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJICHUS MPaBWJI OE30I1aCHOTO TMOBEJCHUS MPU paboTe C BEIIECTBAMH, a TAKKE B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, TOJydaeMble MPU U3YYCHUU XUMHH, IS pelIeHus 3ajad,
CBSI3AHHBIX C OKPYXaIOIIE MPUPOJAHON Cpemoid, Il TMOBBIIICHHUS YPOBHS HKOJOTHYECKOMU
KYJIBTYpPbI, OCO3HaHHs TJIOOAJBHOTO XapaKTepa SKOJOTMYeCKUX MpoOjeM U MyTed UX peuieHus
MOCPEJCTBOM METOJIOB XUMHUH, SKOJOTMUECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPE3yAbTAaTOB BBIACIAIOT 3HAYUMBIE i1 (HOPMUPOBAHUS
MHUPOBO33pEHUs OOIICHAyYHbIE€ MOHSTHUS (3aKOH, TEOpHs, NMPUHLUIL, THUMOTe3a, (PakT, cUCTeMa,
MIPOLIECC, DKCIIEPUMEHT U APYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUI U3 3THX MpeaMeToB (OPMUPOBATH MPEACTABICHHE O
LETOCTHOW HAy4YHOW KapTHHE MHpa, U YHHBEpcalbHbIe yueOHbIe AEHCTBUA (IIO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYIATHBHbBIC), KOTOpbIe OO0eCleynuBaloT (POPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

Ilo3naBaTenbHBIE YHHBeEPcAIbHbIE YueOHbI€ eliCTBUS

Ba3oBble 1oruyeckue geiicTBus:

YMEHHUSI UCTIOIH30BaTh MPUEMBI IOTHYECKOTO MBIIIJICHHUS TIPU OCBOCHUU 3HAHUN: PACKPHIBATH
CMBICTT XUMHUYECKHX MOHATUHN (BBIACNATh UX XapaKTepHbIe MPU3HAKU, YCTAHABINUBATH B3aMOCBS3b
C APYTUMU TOHITHSIMH), UCTIOIH30BaTh MOHATHUS AJsi OOBSICHEHUS OTIENbHBIX (PAKTOB U SIBICHUH,
BBHIOMpATh OCHOBAaHUS W KPUTEPUM JUISI KiIacCU(DUKAIIMM XUMUYECKHX BEIIECTB W XUMHYECKHUX
peaxiuii, ycTaHaBIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXAY OOBEKTaMH W3YYEHHUS, CTPOUTH
JIOTUYECKUE pacCyXIeHUsl (MHIyKTUBHBIC, ICITyKTHBHBIC, IO AaHAJOTHH), JENaTh BHIBOJABI H
3aKITIOUEHUS;

YMEHHE TPUMEHATH B MPOIIeCCe IMO3HAHUS TMOHATHS (NMpPEeIMETHbIE W METAmpeAMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, WCIIOJL3yeMble B XUMHH, MpeoOpa3oBbIBATH MIMPOKO



MPUMEHSIEMbIE B XHUMHH MOJCIbHBIC MPEACTABICHUS — XUMHUYECKHA 3HAK (CHMBOJ JJIEMEHTA),
xuMmuueckas (opMmyna ¥ ypaBHEHHWE XHMHUYECKOW peakuud — TpU PEHIeHUH YydeOHo-
MMO3HABATEBHBIX 33124, ¢ YYETOM ITUX MOJICIBHBIX MPEJCTABIICHUN BBISIBIISITh U XapaKTePU30BATh
CYIIICCTBCHHBIC MPU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHUYCCKHX BEIICCTB M XMMHYCCKUX PEAKIIUM,
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, IIPUIMHHO-CJICJICTBCHHBIC CBS3HM M IIPOTUBOPEUHS B U3y4aeMbIX
mporeccax u SIBICHUSX.

Ba3oBble ucciaenoBaTejbckue 1elicTBUS:

YMEHHE UCTIOJIb30BaTh IMOCTABICHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, & TAKKE
B KaueCTBE OCHOBBI JiIsi (POPMHUPOBAHUS THUTIOTE3BI 10 TMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

MPUOOpETEHNE OMbBITa 1O IUIAHHPOBAHHWIO, OPTaHWU3ANWA W TPOBEICHUIO YYCHHUYCCKHX
HKCTIEPUMEHTOB, YMEHHE HAONOAaTh 332 XOJOM IIPOIIECcCa, CaMOCTOSTEIEHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GOopMYyIHpOBaTH O00OMIEHUS W BBIBOABI IO pe3yiabTaTaM IPOBEACHHOTO OIBITA,
MCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

Patora ¢ undopmaunmeii:

YMEHHE BBIOMPATh, AaHATU3UPOBATh U HHTEPIPETUPOBATH UHPOPMAITUIO PA3INYHBIX BHJIOB H
dbopM TpejcTaBiIeHUS, TOTYIaeMYI0 W3 Pa3HBIX HWCTOYHUKOB (HAYYHO-TIOMYJISPHAS JUTEpaTypa
XHUMHYECKOTO COJCPKaHU, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHeTa), KPUTHUSCKHA OICHUBATH
MIPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE MPUMEHSTh Pa3IMyHble METObl M 3alpoChl NMPH MOUCKE U 0TOOpe MHPOpMAIUHU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIS BBIMOJTHEHMs] YYEOHBIX U MO3HABATEIbHBIX 3a/au
ONpeNeNEHHOTO THUIA, MPUOOpPETEHHWE ONbITa B 00JIACTH WCMOJB30BaHUs HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KYJIbTYpOil aKTHMBHOTO HCIIOJIb30BAHHUS PA3IUYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMalbHYIO (OpMY MpeAcTaBICHUS
uHpOpMallUd M WUTIOCTPUPOBATh pellaeMble 3aJauyd HECJIOKHBIMH CXEMaMH, JuarpaMMaMi,
npyrumu opmamu rpauKu ¥ ©X KOMOUHAIMAMUY;

YMEHHE HCIOJIb30BaTh M AaHAJM3UPOBATh B Ipoliecce y4eOHONW U HCCIeI0BaTENbCKON
NesITeIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIIICHHOCTH, CEJIbCKOTO X03sICTBa U TpaHCIIOpTa Ha
COCTOSIHUE OKPYXKAIOUIEH MPUPOTHON Cpeibl.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

YMEHHUS 337aBaTh BOMPOCHI (B X0/1€ [uayiora u (Win) JUCKYCCUH) TI0 CYIECTBY 00CYKIaeMOoit
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHSI OTHOCUTEIHHO BBITIOJHEHUS IIPEATI0KEHHOM 3a/1a4H;

YMEHHUSI TIPEJICTABIIATH MOTy4YEeHHbIE PE3Y/IbTaThl M0O3HABATEIBHOMN NEATEILHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTax; JellaTh MPE3CHTAlUI0 PE3ylIbTaTOB  BBHIMOJHEHHUS  XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOpPHOrO OmbITa, JabopaTopHON pabOThl MO UCCIEJOBAHHIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

yYMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU TMO3HABATENBHOU H
HCCIIEeIOBATENIbCKON JESITENLHOCTH MPHU PEIICHUN BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4éTa oOIInx
WHTEPECOB U COTJACOBAHUA MO3ULMK (0OCYXKAECHHS, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJUHAIINS COBMECTHBIX NEHCTBHI, OMpeielieHne KPUTEPHEB IO OI[EHKE KaueCTBa BHIMOJIHEHHON
paloThI U JpyTHe).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPEAETATh LENH ACATEeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJHUPOBATH U MPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIILHOCTD, BEIOMpATh HanboIee
a¢deKTUBHBIE CIIOCOOBI PellIeHus] YYeOHBIX U MO3HABATEIBHBIX 337a4, CAMOCTOSITEILHO COCTABIIATh



UM KOPPEKTUPOBATh IPEIIOKECHHBIA aITOPUTM JECUCTBUHM IIPU BBINOJHEHUU 33JaHUNA C y4ETOM

MOJIydeHUsI HOBBIX 3HAHWHA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M pPEAKLUAX, OICHHBATH

COOTBETCTBUE IIOJYYEHHOIO pe3yjbTaTa 3asBJICHHOM 1€, YMEHHE MCHOJb30BaTh U

aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 3a/laHUM.

Pa6ouas nporpamma no 6uoJiorun paspadorana c yuérom Padoueii mporpamMmmsi
Bocnutanus I'BOY «Ilpumopckas mkosaa HoBoazoBckoro M.o.».

BocnraTenbHblii MOTEHIMAT NPEIMETA « XUMUAKW PEATU3YETCS Yepe3:

— TpUBJICYCHHWE BHUMAHUS OOyYarOUIMXCS K [EHHOCTHOMY AacleKTy M3y4aeMbIX Ha YpOKax
SIBJICHWH, OpraHu3aluio paboTel € TOIy4yaeMoOil Ha YypoKe COLMAIbHO 3HAYMMOM
MHpOpMalel — UHUIIMUPOBAaHKUE €€ 00CYXK/IE€HHs, BbICKa3bIBaHUS O0YYalOUIMMUCS CBOETO
MHEHHUS 110 €€ NOBO/TY, BEIpa0OTKM CBOETO OTHOUIEHUS K HEM;

— JIEMOHCTpALMI0 O0YYarolIUMCsl TPUMEPOB OTBETCTBEHHOT'O, T'PAXKIAHCKOTO IOBEICHUS,
MIPOSIBJICHUSI YEJIOBEKOJIIO0MST U J0OpOCEpACUHOCTH, 4Yepe3 MOoJA00p COOTBETCTBYIOIIMX
TEKCTOB JJIsl YTEHUS, 3a/7ay JJIS PEUIeHUs, MPOoOJEeMHBIX CUTyallud Ui OOCYKIEHUS B
KJ1acce;

— TpUMEHEHHEe Ha YpOKEe MHTEpPakTHBHbIX (opM paboTel ¢  OOy4arOIIMMUCH:
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIHMPYIOLIUX MMO3HABATEIbHYI0 MOTHBALIUIO OOYYaOIIUXCS;
JUIaKTUYECKOTO Tearpa, TI/le TOJY4YeHHblE Ha YpPOKEe 3HaHMUA OOBITPHIBAIOTCS B
TeaTpalbHbIX IOCTAaHOBKAX; IUCKYCCHH, KOTOpbIE Aal0T OOYy4arolMMCS BO3MOXKHOCTb
MIPUOOPECTH OMBIT BEJCHUSI KOHCTPYKTUBHOTO JUAJIOra; IPyMIoBoil paboThl UM pabOTHI B
napax, KOTopble y4aT oOy4aroluXcsi KOMaHIHOM paboTe U B3aUMOJEUCTBUIO C JPYrUMHU
00y4JarOIUMHUCH;

— MHUIUMPOBAHHUE U IMOJUIEPIKKY MCCIIEOBATEILCKON NEATENBHOCTH 00yJarOIUXCsl B paMKax
peam3aluy UMM WHIUBUAYAIbHBIX U TPYNIIOBBIX UCCIENOBATEILCKUX MPOEKTOB, YTO JIACT
OOyJaroIIMMCsl  BO3MOYKHOCTb ~ IIPUOOPECTHM  HABBIK  CAaMOCTOSTENBHOTO  PEIICHUS
TEOPETHUYECKON IMPOOJIEMBI, HABBIK TEHEPUPOBaHMS M OGOPMIICHUS COOCTBEHHBIX HIICH,
HaBBbIK YB)KUTEJIBHOTO OTHOUIEHHS K YyXHM HJIesM, 0QOpPMIIEHHBIM B palOTax Apyrux
uccreioBaTesiel, HaBbIK IyOJMYHOTO BBICTYIUICHUS IIepe]] ayAUTOpUe, apryMEHTHPOBAHMS
Y OTCTauBaHMs CBOEH TOUKHU 3PEHMS.

NNPEJMETHBIE PE3YJIbTATbBI
B cocraBe mnpeaMeTHBIX pe3ylbTaTOB 10 OCBOEHHIO 00s3aTEIbHOIO COAEpIKaHU,

YCTQHOBJIEHHOTO  JlaHHOM  (QenepasibHOil  paGoueil mporpamMMmoil, BBIIEISIOT: OCBOCHHBIE

oOyJaromuMuCs HayyHble 3HaHHsI, yMEHUs U CIIOCOObI JIeHCTBUH, crienuduueckue Ui NpeJMeTHOMI

oOnact «XUMHs», BHJIbI JESITEIBHOCTH IO IMOJYYEHHUIO HOBOI'O 3HAHUS, €ro HHTEPIpETaluy,

IpeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX y4EOHBIX U HOBBIX CUTYALIUAX.

K koHiy oOydeHuss B 9 KkJiacce INpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHHUI:
® DACKPBIBATh CMBICI OCHOBHBIX XHMHYECKHX IOHATHI: XMMHYECKUH OSIIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHHOH, IPOCTOE BEILECTBO, CIOXKHOE BELIECTBO, BAJIECHTHOCTD,
UEKTPOOTPHULATENBHOCTD, CTENIEHb OKUCIICHMS, XMMUUECKasl peaKusi, XUMUYECKas CBA3b,
TeroBoi 3(dekr peakuuu, MOJb, MOJSAPHBIH OO0BEM, pacTBOp, HIEKTPOJUTH,
HEDJICKTPOJIUTHI,  AIIEKTPOJIMTUYECKAss  JUCCOLMAIUS, peakIud HOHHOro oOMeHa,
KaTaJn3aTtop, XMMHYECKOE paBHOBeCHE, OOpaTUMble W HeOoOpaTUMBbIe peaKIHH,
OKHCJIUTEIBbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKHCIUTEND, BOCCTAHOBUTEIND, OKUCIIEHNE
U BOCCTAHOBJICHHME, aJUIOTPONHs, aM(pOTEPHOCTh, XHMHUYECKas CBsA3b (KOBAJIECHTHAs,
WOHHAs, METaJUIn4yecKas), KpUCTaJUIMYecKas pelIérka, KOppo3us METaJIoB, CIUIABHI,
CKOPOCTb XUMHUYECKOW peakiuy, NpeaeabHo nonycrumas konuentpauus [1/IK Bemecrtsa;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMUYECKUX MOHSATHA W TPUMEHSTH 3TU
MOHATHS IPU ONMKMCAHUY BEIIECTB U UX MPEBPAICHHIA;

WCII0JIb30BAaTh XMMHUYECKYIO0 CHMBOJIMKY JUISI COCTaBIICHUS (DOPMYIT BEIIECTB U YPaBHCHU
XUMHUYECKUX PEAKIIMIL;

OTIPEJICIIATh BAJICHTHOCTh U CTCIICHb OKUCIICHUS XUMHUYECKUX JJIEMEHTOB B COCAMHCHUSX
Pa3IMYHOTO COCTaBa, MPHHAUICKHOCTHh BEIIECTB K ONPENeIEHHOMY KJIACCy COCIMHEHUMN
mo QopmynaMm, BHJI XHMHYECKOW CBsI3U (KOBAJICHTHAs, HWOHHAs, METaJUIMYCCKas) B
HEOPraHMYECKHUX COCIUHEHUSX, 3aps]l HOHA TI0 XUMUYECKOU (popMmyIie, XapaKTep Cpelibl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCAMHCHHN, THUI KPUCTALIMYECKON pPEIETKA
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona J[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH €r0
MMOHMMAaHKE: OINKCHIBATH M XapaKTepu3oBaTh TabMMuHyro ¢opmy Ilepromudeckoit
CUCTEMBI XHMHYCCKUX JIEMEHTOB: pa3IN4aTh MOHITHS «TJIABHAS MOATPYyINa (A-Tpyrma)y»
u «mobounas mnoxarpynna (b-rpymma)», manbie W OoJbIIEE TIEPHOIBI, COOTHOCHTH
0003HAYCHHS, KOTOPBIE WMEIOTCS B IEPUOJUYECKOM TadimIe, C YHCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHUS aTOMOB XHMHYECKUX DJIEMEHTOB (COCTaB W 3apsja sapa,
oOIiee YMCIIO DJIEKTPOHOB M PACIPEICICHHE WX T0 JJIEKTPOHHBIM CIIOSIM), OOBSCHSTH
o0mre 3aKOHOMEPHOCTH B M3MEHEHUN CBOMCTB JJICMEHTOB M X COCIMHCHHM B IpejIesax
MaJIBIX IIEPUOJIOB M IJIABHBIX MOATPYII C YIETOM CTPOCHHS HX aTOMOB;
KJIaCCU(PUIIMPOBATh XUMUYECKHE BJIEMEHTHI, HEOpraHMYeCKHUe BEIIeCTBa, XUMHUYECKUE
peakiuu (MO 4YMCIYy M COCTaBYy YYAacTBYIOUIMX B pEaKLUUU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCICHHS XUMHUUECKHUX DJIIEMEHTOR);
XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE U CTIEU(PUICCKHE XUMUISCKHE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOJATBEPXKIas OMHCAHHE MPUMEPAMH MOJIEKYJSPHBIX U HOHHBIX
ypaBHEHUI COOTBETCTBYIOLIUX XUMHUUYECKUX PEaKIIHii;

COCTaBIISATh YPAaBHEHMS AJIEKTPOJMTUYECKON IUCCOIUAIMM KHUCIIOT, LIEI0Yel U COJeH,
MOJIHBIE U COKpAalll€HHBbIE ypaBHEHHUS peakuuid HOHHOrO OOMEHa, YpaBHEHHUS pEeaKIIMid,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUUYECKON CBSI3U MEXKAY BEUIECTBAMH Pa3IMUHBIX
KJIaCCOB;

pPacKpblBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3IUNYHBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMeHTa 1Mo (opMylie COCTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakinu;

coOnrogaTh mpaBuia TOJB30BAaHUSA  XUMHYECKOW TMOCYAOH M J1abopaTOpHBIM
obopynoBaHHEeM, a TakKe INpaBuia OOpalleHUs C BelIeCTBAMHU B COOTBETCTBHH C
WHCTPYKIHUSMHU IO BBITIOJHEHHUIO Ja00PaTOPHBIX XMMHUYECKUX OTBITOB MO MOJTYYCHHUIO U
coOupaHHIo ra3000pa3HbIX BEMIECTB (aMMHUaKa U YTIIEKHUCIIOro ra3a);

MIPOBOJUTH PEAKIUHU, IMOATBEPXKIAONINE KAUeCTBEHHBIM COCTAaB pPA3IMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM MYyTEM XJopua-, Opomuna-, uoaua-, kapbonart-, ¢docdar-,
CWJIMKAT-, Cynab(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHSI 1 HOHBI H3Y4YEHHBIX METAJIIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEIECTB;



® [IPUMECHSTH OCHOBHBIC OIEPALMH MBICIUTEILHON JESITENbHOCTH — aHajiu3 W CHHTE3,
CpaBHEHHUE, 0000IIECHNE, CUCTEMATU3AIINIO, BBISBIICHHE TIPHYMHHO-CIICICTBEHHBIX CBSI3ei
— JUIS M3y4CHHUS CBOWCTB BEIISCTB M XHMHUYCCKHX PEaKIUH, €CTECTBEHHO-HAYYHBIC
METO/IbI MO3HAHUS — HAOII0/ICHHE, U3MEPECHUE, MOJICTTMPOBAHUE, IKCIICPUMEHT (peajIbHbIN
Y MBICJICHHBIH).

COJEP/KAHUE OBYYEHUA

9 KVIACC

BemecTtBo 1 XuMHYecKasi peaKius

[Iepnognueckuit  3akoH. Ilepmoanueckas cucremMa XuMu4eckux oanemeHtoB [J[. WM.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMMUYECKUX JIEMEHTOB
MEepBBIX TPEX IMEPHOJIOB, Kalus, KalbLUs M UX COECIUHEHUIl B COOTBETCTBHM C IOJIO)KEHHUEM
21eMeHTOB B [lepronueckoi cucreMe u CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BHJBI XHMHYECKOW CBs3U. THUIBI KPHUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUINA KPUCTAIUIMYECKON PEMIETKU M BUJA XUMHUYECKON CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHMYECKUX COECIMHEHHM, TeHETUYECKas CBSI3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XMMHUYECKUX PEAKIHUI MO pa3IUYHbIM MpU3HAKaM (M0 YHMCIy U COCTaBy
YUYacCTBYIOUIMX B PEAKLMU BELIECTB, N0 TEINIOBOMY 3(D(PeKTy, 0 N3MEHEHUIO CTENIEHEH OKHUCIECHUs
XUMUYECKUX AJIEMEHTOB, 110 0OPATUMOCTH, 110 YJACTUIO KaTalau3aropa). K30- U SHJIO0TEPMUUYECKHE
peakuuyu, TepMOXUMUYECKUE YPABHEHUS.

[TonaTne o cKOpoCcTH XUMHUYECKOW peakiuu. [loHsTHE 00 00paTUMBIX W HEOOPATUMBIX
XMMHMYECKUX peakuusax. IIoHsTHEe 0 TOMOreHHBIX U IeTepOreHHbIX peakuusax. llonarue o karamuse.
[TonsTe 0 XMMHYECKOM paBHOBecUU. DAKTOPBI, BIUAIOIIUE HA CKOPOCTh XMMHYECKON PEaKLUU U
II0JIOKEHHE XMMHYECKOTO PABHOBECHS.

OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLUH, SJICKTPOHHbIM OajaHC OKHCIMTEIbHO-
BOCCTAaHOBHUTEIbHONM peakuuu. COCTaBlIEHUE ypPAaBHEHUN OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKumii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOro OanaHca.

Teopust >1I€KTPOIUTHYECKON IUCCOLUMALMM. ODJIEKTPOIMTHl M HENEKTPONUTHL. KaTuoHsl,
aHUOHBI. MeXaHu3M IUCCOLMALUU BEIIECTB C Pa3IU4YHBIMU BUJAMHM XUMUYECKOU cBs3u. CreneHp
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakiun MoHHOTO OOMEHa. YCJIOBUS NPOTEKAHUS PEeaklUil MOHHOrO OOMEHa, IMOJIHbIE U
COKpAaIEHHbIE HMOHHBIE YpaBHEHMs peakuuil. CBONCTBAa KHUCIIOT, OCHOBAaHUM U COJIEH B CBETE
IPEJCTaBICHUN 00 MEKTPOIUTHYECKOM nucconnanuy. KauecTBeHHbIE peakiuu Ha HOHbI. [loHsTHE
0 TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMHU KPHUCTAUIMYECKMX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METaJUIOB M HEMETaJUIOB (rpadura 1 aamasa), CIOKHBIX BELIECTB (XJIOpHIa HATPUSL), HCCIEIOBAHNE
3aBHUCUMOCTH CKOPOCTM XUMHUYECKOM peakuud OT BO3AEHCTBUS pa3iUYHbIX (PAKTOPOB,
HCCIEA0BAaHUE DIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IIpOLECCa AUCCOLMALMMU  KHUCIIOT,
menoueil U cojeil (BO3MOXKHO MCIIOJIb30BaHHME BHUAEO MaTEpUANIOB), MPOBEIEHHE OIBITOB,
WUTIOCTPUPYIOIIUX TNPU3HAKU NPOTEKAHUs peakiuii HMOHHOro oOMeHa (0Opa3oBaHHE OCaJIKa,
BbIJIEJICHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIKUX IPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBMTENIBHBIX peakUuil (TOpeHHe, peakiMU pa3ioKEeHUs, COCAMHEHHs), paclo3HaBaHUE



HEOPraHMYeCKMX BEHIECTB C TMOMOIIBI0 KAa4eCTBEHHBIX pEaKkIWid Ha HWOHBL, pPEUICHHE
HKCTIIEPUMEHTANIBHBIX 33/1a4.

HemeTtaibl 4 X coeTUHEHUS

OO0mras xapakTepucTuka rajioreHoB. OCoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
okucnenus. CtpoeHne W (U3NYECKUE CBOWCTBA TNMPOCTBIX BEIIECTB — TaJIOTEHOB. XHMHUYECKHE
CBOWCTBA Ha TpuMepe XxJiopa (B3aMMOJCHCTBHE C METAJUIAMH, HEMETAJUIAMH, UIeJI0YaMH).
XnopoBogopoa. ConsiHasi KUCIOTAa, XUMHUYECKHE CBOWMCTBA, IMOJIyYCHHE, NpUMeHeHue. JlericTBue
XJIOpa M XJIOPOBOAOPOJA HA OPraHU3M 4YeJlOBEKa. BakHeHIue XJIOpUIbl MU HUX HAXOXKICHUE B
pHUpO/IE.

OObmass xapakrepuctuka syneMeHToB VIA-rpynmbl. OcOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble CTerneHn OkucieHus. CTpoeHne W (QHU3MUECKHEe CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPOJa U Cephl. AJUTOTPOTIHbIE MOIN(UKAIINH KHCIOPOa U Cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBosiopos, CTpoeHue, GU3NUECKUEe U XUMUIECKUe cBocTBa. OKCHIBI cephl KaK MPeACTaBUTEIN
KACIOTHBIX OKcHmoB. CepHas KHCIOTa, (U3WUYECKHEe W XUMHUYECKHE CBOHCTBa (00mmme Kak
MPEJCTaBUTENS KiIacca KUCIOT W crenupudeckue). XUMUYECKHE PEeaKIfu, JIe)Kalue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba MmosydyeHusi cepHoit Kucinotel. IIpumenenue cepnoil kucnotsl. Conu
CEpHOI KUCIIOTHI, KaUeCTBEHHAsI Peakius Ha cyiab(ar-uoH. HaxoxaeHne cepbl U e€ CoeTMHEHUH B
npupoje. XUMHYECKOe 3arps3HEHHE OKPYKAIOMEH Cpensl COSAMHEHHSIMH Cephbl (KHCIOTHBIE
TIOX/IM, 3arpsI3HEHHUE BO3/IyXa U BOJAOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUSI.

OO6mrast xapaktepucTthka d3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHUS. A30T, paclipoCTpaHEeHUE B IPUPOE, (PU3HUECKHE U XUMUYECKUE
cBorictBa. KpyroBopor azora B mpupoge. AMMHAK, ero (pu3nyeckue W XUMHYECKHE CBOMCTBA,
nostyueHue u npuMernenue. Coim aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KauecTBeHHast peakiusi Ha HMOHBI aMMOHHA. A30THas KHUCJIOTa, €€ MOJydyeHHe, (U3nYecKhue u
XUMUYECKHE CBOMCTBAa (OOmIME Kak TPEACTABUTENS Kilacca KHCIOT M CHElUu(UUECcKHe).
Hcnonb30BaHne HUTPATOB U COJICH aMMOHUS B KaueCTBE MHHEPAIbHBIX yI0oOpeHuil. XumMuueckoe
3arpsi3HEHUE OKPYKaIoIIEeH cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa,
MOYBHI U BO10EMOB). Docdop, ammoTponHbie Mogudukanuu Gochopa, pundecKkne u XUMUICCKHE
cBorictBa. Okcua dochopa (V) u dochopHas kuciora, GU3HUYECKHE W XUMHUUYECKHE CBOWCTBA,
nosyuenue. McnonszoBanue GpocdaroB B KauecTBE MUHEPAIBbHBIX yI0OpEHHUIA.

Obmas xapakrtepuctuka »syneMeHToB I[VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUS. YTIEpoJ, aJIOTPONHbIE MOAU(UKAINK, PacpOCTpaHEHHUE B
npupoje, GuU3MUecKue U XUMHYECKue CBOMCTBa. Ancopbius. KpyroBopoT yriepona B mpupoje.
Oxcuapl yriuepoja, ux (pu3M4eckrue M XMMUYECKUE CBOMCTBA, JIEHCTBUE HA KUBBIE OPraHU3MBI,
MOJIyueHUE W TMpPUMEHEHHEe. JKOJOrHuueckue mpoliembl, CBSi3aHHbIE ¢ okcuiaoMm yriepoaa (IV),
TUIO0TEe3a rI00abHOTO MOTEIUICHUS KJIIMMaTa, TapHUKOBBIN 3G (PeKT. YroibHas KUCIOTa U €€ COJH,
ux (QU3MUECKHue U XMMUYECKHE CBONCTBa, MOJydyeHHE M npuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHBI. Vcnonb3oBaHue kapOOHATOB B OBITY, MEAMILIMHE, POMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEILIECTBaX KaK O COEAMHEHUSX yriepoja
(MeraH, 3TaH, TUJICH, alleTUJIeH, YTaHOJI, TJIMLEPHUH, YKCycHas KucioTa). [IpupoaHbie HCTOUHMKH
YTJI€BOAOPOIOB (yroJib, MIPUPOIHBIN ra3, He(Th), MPOAYKTHI UX MepepadoTku (OeH3MH), UX POJIb B
ObITY M TNpoMbIIUIEHHOCTH. [loHATHE O OMOJIOTMYECKM BaXKHBIX BEIIECTBAX: JKUpax, OeJKax,
yIIeBOJAax — M MX pPOJM B JKU3HM YeJoBeKka. MarepuaabHOe €AWHCTBO OPraHMYeCKHX U
HEOPraHUYeCKUX COCTUHEHUH.



Kpemuuii, ero ¢Qusnueckue u XMMHUYECKHE CBOWCTBA, IOJydeHHE U NPUMECHEHUE.
Coenunenus kpeMHus B ipupojie. Oo6mme npencrasienus o0 okcuae kpemuus (IV) u kpemHueBoi
kuciore. CHIIMKAThI, UX UCIOJIb30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxxHeiue crpouTenbHbIe
MaTepualibl: KEpaMuKa, CTEKJI0, IEMEHT, OeToH, xene300eToH. Ilpobrembr Ge3omacHOTO
HCI0JIb30BAHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B MOBCEAHEBHOM KU3HU.

Xumuueckuit Ikcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOWMCTB COJISIHOM KHCIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKIMi Ha XJIOPHI-MOHBI M HAONIOJCHHE NPU3HAKOB UX MPOTEKAHUS, OIIBITHI,
oTpaxaromue (pU3NYEeCKHe M XMMHUYECKHE CBOICTBA TaJOT€HOB M HX COEIUHEHHH (BO3MOXKHO
WCII0JIb30BAHME BUJEOMATEpPHANIOB), O3HAKOMJIEHHE ¢ oOpa3uamMu XJIOpUAOB (TaJIoOT€HUIOB),
O3HaKOMJIEHHE C oOpa3mamMu cepbl U €€ COeIMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHAJIOB), HaOMIOZCHHUE  Tpoliecca  OOyrJIMBaHUA  caxapa IMOJ  JCHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI, M3Y4Y€HHE XMMHMYECKHUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, NPOBE/IEHUE KAuyeCTBEHHON peakiuuu Ha cyiabdaT-uoH U HaOIIOAeHHE NpHU3HaKa eé€
MPOTEKAHUS, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaAMHU a30Ta, (ochopa M UX COEIWHEHUI
(BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEpPUANIOB), 00pa3liaMHu a30THBIX M (OCcOpHBIX ynoOpeHuw,
MoJIlyueHue, coOupanue, paclio3HaBaHue U U3y4eHHe CBOMCTB aMMuUaka, IpOBEACHNE KaYeCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (hochaT-UOH U U3ydEeHHE NMPU3HAKOB UX MPOTEKaHUsl, B3aUMOJCHCTBHE
KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB),
M3Yy4YeHHE MOJele KpUCTAJUIMYECKUX PEIETOK anmasza, rpadura, ¢ymiepeHa, 03HAKOMIIEHUE C
MPOLIECCOM  aJcOpOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM
MPOTUBOTa3a, IMOJIyueHUE, cOOMpaHue, paclio3HAaBaHUE M H3YYEHHE CBOMCTB YIJIEKHUCIIOTO rasa,
MIPOBEJIEHUE KAYECTBEHHBIX PEaKIHMil Ha KapOOHAT M CHJIMKAT-UOHBI U HM3yYEHHE MPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJIEHME C TPOAYKIMEH CHIMKAaTHOW MPOMBIIICHHOCTH, pellIeHue
SKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «BakHelne HeMeTaulbl U UX COSIUHEHUSD.

MeTtanjibl M UX COeIMHEHHS

OO01as xapakTepuCcTUKa XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHMM UX MOJIOKECHHUS
B Ilepuonnueckoii cucreme xumudeckux sneMeHToB [l M. MenpeneeBa M CTpOEHHsS aTOMOB.
CrpoeHue MeTauioB. MeTayuidyeckass CBSI3b W METAIMYECKas KpPUCTAIIMYECKas peméTka.
ONEeKTpOXUMHUYECKUN Pl HAOpsDKeHW MeTawioB. (Pu3nuecKkue M XHMHYECKHE CBOMCTBA
MeTtaioB. O6mue crnocoObl moiaydeHus MeTamwioB. [loHATHE O KOppO3WH METalIoB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Koppo3uu. CraBel (CTanb, YyryH, IIOPAIOMUHUHN, OpOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

[lenouynsie MeTasibl: mojoxkeHue B [lepuonuyeckoii cucreme xumuueckux snementon 1. U.
MenpeneeBa, CTpOCHUE UX aTOMOB, HAXOXKJEHHE B MpHpoae. Pu3nyecKkue U XMMHUECKUEe CBOWCTBA
(Ha mpumepe HaTpust U Kanus). OKCUIBI U THAPOKCUIIBI HATpHs U Kaius. [I[puMeHeHne menouHbIxX
METAJUIOB M UX COEAMHEHHII.

[IlenouyHo3eMeNnbHbBIE METAJIIIBI MAarHUM M KalnbLUi: noJiockeHue B [lepuoanueckoil cucreme
xumudeckux sneMeHtoB [[. M. MenneneeBa, cTpoeHME HMX aTOMOB, HAaxOXKJEHUE B MPHUPOJE.
®u3nueckue M XMMHYECKHE CBOWCTBA MAarHus M KajublMsl. BakHeWlne COEIUHEHUs Kajablusd
(okeun, ruIpokcua, coan). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEeHHU.

AmoMunuil: nonoxenue B Ilepumonnueckoir cucreme xumuueckux saeMmentoB JI. W
MenneneeBa, CTpO€HUE aToMa, Haxo)KJAeHue B npupoje. duznueckue M XUMHYECKHE CBOMCTBa
amoMuHM. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ TUPOKCHIA ATFOMUHUS.



Keneso: mnonoxenue B llepuoamueckoin cucreme xumuuyeckux smemeHTtoB [ .
MenpeneeBa, CTpOCHHE aTOMa, HaXOXKJAeHHE B mpupoae. Puznyeckue M XUMHUYECKHE CBOWCTBA
xene3a. Okcunbl, ruapokcuasl u comm >keneza (II) m sxemesa (III), mx cocraB, cBoiicTBa H
MOJTy4YEHUE.

Xumuueckuit sIkcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAJUIOB H CIUIABOB, MX (PM3MUECKUMH CBOMCTBAMH, U3yUCHHE
pe3ylnbTaTOB KOPPO3UH METAIJIOB (BO3MOKHO HCIOJIb30BAHUE BUJICOMATEPHAIOB), OCOOCHHOCTEN
B3aMMOJICHCTBHUSI OKCHJa KalblWsg H HATpUi C BOJOW (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEpHAIIOB), HCCIEIOBAaHUE CBOWCTB JKECTKOW BOJBI, IpOIECCa TOPEHUs Kele3a B
KHCIOpoze (BO3MOYKHO HCIOJIB30BaHNUE BUCOMATEPHAIIOB), TPU3HAKOB MMPOTEKAHMS KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHusi, Kajablus, aJlOMUHUSA, LMHKA, xkene3a (II) u xenesa (III), memu (II),
HaOJIO/IEHNEe W OMHUCAHWE IMPOIECCOB OKPAIIMBAHUS TUNIAMEHW MOHAMH HATPHS, KAJUS U KaJIbIIUSI
(BO3MOXKHO HCIIOJIB30BaHHE BUICOMATEPHAIIOB), UCCIEIOBaHHE aM(pOTEPHBIX CBOWCTB THAPOKCHIA
AMIOMUHUST U THUIPOKCHIA [WHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BaxHeimme
METaJUTBI i UX COCTMHECHUS.

XuMHS M OKPYKAIOLIAS cpeaa

BemecTtBa 1 MaTepuaiibl B TIOBCEHEBHOM KM3HHM dYellOBeKa. be3omacHoe HWCIOIh30BaHUE
BEIIECTB W XHMHUYCCKHX peaknuid B ObITy. IlepBas TOMOINs TpPH XHUMHYECKHUX OXOTaxX H
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpYXKarolle cpenbl (MpeneibHas MOMYCTHMasi KOHLIEHTPALUs
BemecTs, najiee — [1JIK). Poias xuMum B perieHnn 3K0JIOTHIECKUX TPOOIIeM.

Xumuueckuit IKcnepumenm:

n3ydeHue 00pasIoB MaTepHUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIE MAaTEPHAIIbI ).

Meosrcnpeomemmnwie ceasu

Peanuzanust MeXnpeaIMeTHBIX CBA3€H NMpH M3Yy4EeHUU XHUMHHM B 9 Kllacce OCYIIECTBIISETCS
4yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U MOHSATUH, SBISIOMINXCS
CUCTEMHBIMU JJISl OTJEJIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01ue ecTecCTBEHHO-HAYyYHbIE TOHATHUS: HAy4HBIN (DakT, runoresa, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccuukanus, MEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MepeHue, MOJIelb, sIBJICHUEe, TApHUKOBLIN 3()(PEeKT, TEXHOIOT s, MaTepHAIIbI.

Oduzuka: MaTepus, aroM, OJIEKTPOH, TPOTOH, HEHUTPOH, HOH, HYKJIHJA, H30TOIbI,
pPaAMOaKTUBHOCTb,  MOJIEKYNa, OJIGKTPUYECKHH  3apsl, TMPOBOJHUKH,  IOJYIPOBOIHUKH,
TVDIIEKTPUKHU, (OTOIIEMEHT, BEIIECTBO, TeNo, 00BEM, arperarHoe COCTOSIHHE BEIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAJUTMUECKAsl peHIéTKa, CIUIaBbl, (U3UYECKUE BETUYUHBI, €IUHUIIBI
M3MepeHus, KOCMUUYECKOE MPOCTPAHCTBO, TUIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMA, MUHEpAJIbHBbIE YIOOPEHHUS,
MHUKPORJIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIE BEIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbI, TOPHBIE TIOPObI, TIOJIE3HBIE HCKOMIaeMBbIe,
TOTUTUBO, BOJTHBIE PECYPCHI.

TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC

Ne | HaumenoBanme | KosmuecTrBo yacos DJIeKTPOHHBIE

n/ | pa3gesioB M TeM Becer | Konrpoabn | Ilpakrnueck | (uudposbie)

n IIpOrpaMmel 0 ble padoThl ue padoThl o0pa3oBaTe/bHbIC
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Kpurepuu ouenuBanus. Xumus.
Kpurepuu oneHuBanus y4eHU4ECKUX IEHCTBUI

B cooTBetcTBUU ¢ TpeOOBaHUSAMH CTaHAAPTA IO XUMUU U BEIOPAHHBIX U3 (PeepalbHOTO CITUCKA
Y4EOHHUKOB YYUTEIb XMMHH BO BPEMsI IPOBEPKH M KOHTPOJIS 3HAHUH TI0 TIPEAMETY MOXKET
OPHUEHTHPOBATHCS HA CIEAYIOLINE YPOBHHU.

IlepBblil ypOBEHB - pEIPOLYKTUBHBIN. BBINOJIHEHNE ydalIUMHUCS 3aJaHUM 9TOr0 YPOBHS
OIIMPAETCS B OCHOBHOM Ha IIaMATh. JJOCTHIKEHME 3TOT0 yPOBHS MPEAIOJIAracT y ydaluxcs:

- 3HAHHE Ha3BaHUM OTACIBbHBIX XUMHWUYCCKHUX 3JICMEHTOB, BCIIICCTB U peaKHHﬁ;

- YMCHHUEC YCTHO WJIM TUCBMCHHO OIMMCBIBATH XUMHUUYCCKUEC q)aKTBI, IIOHATHUA UM ABJICHUSA
(peakuun);

- IIOHUMAHHUEC POJIH, 3HAYCHHUA UJIK ITPUMCHCHUA OTACIbHBIX XUMHWYECKHUX BCIICCTB HIIN
peaKkumii;

- MPUMEHEHHE XUMHYECKON CUMBOJIMKY - XUMUYECKHX 3HAKOB, (GOPMYI U ypaBHEHUM;

- 3HaHHME HEKOTOPBIX HCMOJIb3yEMbIX B XUMHUH MPUOOPOB, YMEHHE COOUPATh MPOCTENIIIHE
W3 HUX U UCIIOJIB30BATh TP BBINOJHEHUN XUMHUYECKOTO IKCIIEPUMEHTA.

JInst mpoBEpKM 3HAHUW U YMEHU, COOTBETCTBYIOIIMX MIEPBOMY YPOBHIO, UCTIOIb3YETCS
PENpOaYKTUBHBIN BU 3a/laHUH, MPEANOaralouiil BOCIPOU3BEACHNE yHAIIUMUCS OTAEIbHBIX
3HaHUHU U yMeHui. [IpoBepka mepBoro ypoBHS 3HAHUH JIETKO OCYIIECTBIsETCS (hopMaMu
aBTOMAaTU3UPOBAHHOTO yueTa.

Bropoii ypoBeHb - MpOyKTUBHBIN. JJOCTHKEHUE 3TOTO YPOBHS MPEIONIAraeT y yUaluxcs:

- MoHUMaHue GOPMYIUPOBOK BaXKHEUIITUX XUMHUYECKUX MTOHATHU, 3aKOHOB, TEOPHUIL U
MIPUMEHEHHE UX B aHAJIOTUYHBIX CUTYAIUSX;

- YMCHHE YCTaHAaBJIWBATh B3aUMOCBA3b MCKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMH
XHUMHNUYCCKHX BCIICCTB,

- YMCHHC ITPOBOAUTH PACYCTHI 10 XUMHWYCCKUM Q)OpMYHaM " YPAaBHCHMUSIM,

- YMCHHE CaMOCTOATCIIbHO ITPOBOJUTH XHUMHUYECKUHN OKCIICPUMCHT 110 MHCTPYKIUUN
y‘Ie6HI/IKa HJIM 110 YKA3aHUIO YYUTCIII U (I)I/IKCI/IpOBaTL €ro pe3yJibTaThbl.

Jlist IpoBEepKU yMEHUsI IPUMEHATh 3TU 3HaHUS B y4eOHOW MPAKTHUKE UCTIONb3YIOTCS 3aJaHMs,
BBINIOJIHEHUE KOTOPBIX BO3MOKHO HE TOJIBKO HA OCHOBE IAMSITH, HO U HA OCHOBE OCMBICIICHHUSL.
[ToaTOoMy Hapsiny ¢ ICHUXOJOTUYECKON OTepanuell BOCIIPOU3BEACHUS IIMPOKO UCIIONIb3YIOTCS
y3HaBaHUE U sIBIIEHHUE NepeHoca. J[i1s BBIMOMHEHUs TakuX 3aJaHuil Tpebyercs 6onee
HanpsHKEHHAas: MBICIIUTENbHAS 1eSTebHOCTh YYaIIUXCsl, YeM IIPU BBIOJIHEHUN 3aJaHUN Ha
IIEPBOM YPOBHE.

TpeTI/Iﬁ YPOBCHbD - TBOpquKHﬁ. I[OCTI/DKCHI/IC 9TOT'0 YPOBHA IMMPECATIOIAracT y ydallquxcs:



- YMEHHE MTPOTHO3UPOBATH CBOMCTBA XMMHYECKHUX BEIIECTB HA OCHOBE 3HAHUS 00 MX
COCTaBE€ U CTPOEHUM U, HA00OPOT, IPENoIararb CTPOEHUE BEIIECTB HA OCHOBE UX CBOWCTB;

- MOHUMaHUe (PaKTOPOB, MO3BOJISAIOMINX YIIPABIIATH XUMHUECKUMH PEAKIIHSIMHU
(cKOpOCTbIO, HAIIPaBJIEHUEM, BBIXOJIOM MPOJIYKTa);

- YMEHUE IPOECKTUPOBATH, OCYLIECTBIATh XUMUYECKHUI SKCIIEPUMEHT, a TAKXKE
(UKCUPOBATh U AHATTM3UPOBATD €r0 Pe3yIbTATHI,

- YMEHHUE OPHEHTHPOBATHCS B TIOTOKE XUMUYECKOH MH(OPMAIIHH, OTIPEIENIATh HCTOUHUKU
HeoOxoIuMoM nHpopManuy, NOay4aTh €€, aHAIM3UPOBaTh, JIEJaTh BHIBOJIBI HA €€ OCHOBE U
MIPEJICTaBIATh B COOTBETCTBYIOIIEH Qopme;

- YMEHHE 0CO3HaBaTh BKJIaJ XUMHUH B (POPMHUPOBAHUE LIETOCTHON €CTECTBEHHO-HAYUYHOMN
KapTHUHBI MUpa.

JJis TpOBEpPKH 3HAHUM, COOTBETCTBYIOIINX TPETHEMY YPOBHIO, H YMECHHUS TPUMEHSTH HX B
y4eOHOM MPaKTHUKE UCTIONB3YyeTCs PEQIICKTHBHBIA BHJT 33]JaHHH, BEITIOJHEHHE KOTOPHIX
OTIMPAETCS Ha PEIPOYKTHBHBIC 3HAHMS, HO TPEOYET rITyOOKOTO OCMBICIICHHSI, BJIaICHUS
JIOTUYECKUMU TIPHeMaMi YMCTBEHHOM IeATeTLHOCTH (aHAIM3, CHHTE3, 000011IeHnE,
KOHKpETH3allusl, CpaBHEHUE, aOCTparupoBaHue, KiIacCHu(pUKaIIms)

OtmeTtka "5" craBUTCS B ciy4ae:

1. 3HaHUs, TOHUMAaHUs, TITYOUHBI YCBOCHHS 00YUJarOIIMMCS BCET0 00BhEMa IPOrpaMMHOTO
MaTepuaa.
2. YMeHHUs BBIICNATH TJIaBHBIE ITOJIOKEHHUS B M3YYEHHOM MaTepHalie, Ha OCHOBaHUH (PaKTOB

" IIpUMECPOB O606HIaTB, ACJ1aTh BBIBOAKGI, YCTAHABIMBATH MEXKIIPEAMCTHBIC U
BHYTPUIIPEAMETHBIC CBA3H, TBOPUCCKH IIPUMCEHSCT ITOJIYYCHHBIC 3HAHHUS B HE3HAKOMOM
CUTYyallUH.

3. OTtcyrcTBUE OMIMOOK U HEAOYETOB IIPU BOCIIPOU3BEICHIUHN U3yYEHHOTO MaTepHuaa, npu
YCTHBIX OTBETaX YCTPAaHEHHE OTAEIbHBIX HETOYHOCTEH ¢ MOMOUIBIO JOMOJHUTEIBHBIX BOIIPOCOB
yUUTENS, COONMOICHUE KYIbTYPbl TUCBMEHHON U YCTHOM peun, mpaBuil 0PopMIICHHUS
MUCBbMEHHBIX padoT. OTmeTKa "4":

1. 3HaHKE BCETO HU3YUYCHHOT'O ITPOIrpaMMHOI'0 MaTepuajia.

2. YMEHHUH BBIJICNIATH MIaBHEIC TTOJIOKEHUS B HN3YYCHHOM MaTcpualic, Ha OCHOBaHUU Q)aKTOB
" NpUMEpPOB O606L[I8.TB, ACJIaThb BbIBOJbI, YCTAHABIIMBATH BHYTPUIIPEAMCTHBIC CBA3U, IIPUMCHATH
TMOJIYYCHHBIC 3HAHU HA ITPAKTUKE.

3. HesnauutenbHble (HerpyObie) OMMOKY U HETOYETHI MIPU BOCIIPOU3BEACHUN U3YYEHHOTO
MaTepuana, cCoOM0IeHIe OCHOBHBIX MPABUI KYIbTYPbl MUCbMEHHOM U YCTHOM peyuu, IpaBHIl
oopMIIeHHS TUCbMEHHBIX padoT.

Otmetka "3" (ypoBeHB PEACTABIECHUN, COUETAIOLIUXCS C DIEMEHTAMU HAY4YHBIX [TOHATHI):



1. 3HaHue ¥ yCBOEHHE MaTepHalia Ha ypOBHE MHHUMAJIbHBIX TPeOOBaHHUN IPOTPAMMBI,
3aTpyAHEHHE MIPH CAMOCTOATEIFHOM BOCIPOU3BEICHUH, HEOOXOJMMOCTh HE3HAUUTEIbHOM
IIOMOIIIY IIPENogaBaTesl.

2. YMmenue paboTaTh Ha YpOBHE BOCIIPOU3BEICHNS, 3aTPYTHCHHISI IIPH OTBETAX HA
BHJIOU3MEHCHHBIE BOIIPOCHI.

3. Hannaue rpy06oii ommOku, HECKOJIBKUX HETPYOBIX MPU BOCIIPOU3BEACHNUU H3YIEHHOTO
MaTtepuaia, He3HAUUTEIbHOE HECOOIII0/IEHUE OCHOBHBIX MPABUJI KYJIbTYPbl TUCHMEHHOH U
YCTHOM peun, npaBuil 0(hOPMIICHHUS TUCbMEHHBIX padoT.

OrMmerka "2";

1. 3HaHMe U YCBOEHUE MaTepuala Ha YpOBHE HUYKE€ MUHUMAJIbHBIX TpeOOBaHUMN
MIPOrpaMMbl, OTAEIbHBIE ITPEJICTaBICHUS 00 U3YUEHHOM MaTepuale.

2. OTtcyrcTBUE yMEHUH paboTaTh Ha YPOBHE BOCIPOU3BEICHUS, 3aTPYAHEHUS IIPU OTBETaX
Ha CTaHJapTHBIE BOIIPOCHI.

3. Hanuuune HeckoIbKUX TpyObIX OMINOOK, OOJBIIOT0 YKcia HErpyObIX MPH
BOCIIPOU3BEICHUH N3YYEHHOTO MaTepHasa, 3HAUUTEIIbHOE HECOOIIOEHNE OCHOBHBIX IPaBUII
KYJIbTYpbl TUCBbMEHHOW U YCTHOU peuu, MpaBuil 0(hOpMIIEHUS! TUCbMEHHBIX padoT

Kputepuu orieHrBaHus yCTHOTO OTBETA.
OtmeTtka "5" craBUTCS, €CIIU YYEHUK:

1) [Toka3zbiBaet ri1ry0OKOE U MOJTHOE 3HAHKWE U IOHUMaHUE BCEro 00bEMa MPOrpaMMHOTO
MaTepuana; MoJHOe NOHUMaHKe CYIIHOCTH PacCMaTPUBAEMbIX MTOHSATHI, SBICHUN U
3aKOHOMEPHOCTEH, TEOPUIl, B3AMMOCBSI3EH;

2) YMeeT cocTaBUTh MOJHBINA U MPAaBUILHBIA OTBET HA OCHOBE U3yYEHHOTO MaTepHaa;
BBIJICIISITH TJIABHBIE MTOJIOKEHUS, CAMOCTOSITEJILHO MOATBEPKAATh

OTBCT KOHKPCTHBIMU IIPUMEPaMU, (baKTaMI/I; CaMOCTOATCIIBHO U apI'YMCHTHUPOBAaHO A€J1aTh
aHaJInu3, O606H_ICHI/I$I, BBIBOJIBI. Y CTaHABJIMBATh MCXKIIPCIMCTHBIC (Ha OCHOBC paHEC
HpI/IO6p€TeHHbIX 3HaHHﬁ) U BHYTPUIIPECAMCETHBIC CBA3U, TBOPUYCCKU ITIPUMCHSATH IOJIYYCHHBIC
3HAHHS B HE3HAKOMOM CUTYyaluu.

[TocnenoBarenbHO, YETKO, CBA3HO, 000CHOBAHHO U 06€301IMO0YHO U3JIaraTh y4eOHBIN MaTepHuall;
JlaBaTh OTBET B JIOTUYECKOM MOCJIEI0BATEILHOCTH C UCTIOJIb30BAHUEM HNPUHITON TEPMUHOJIOTHH;
Jenath COOCTBEHHBIE BBIBOIBI; (JOPMYITHPOBATH TOYHOE OMpeIeNieHuE U UCTOJIIKOBAHUE
OCHOBHBIX TIOHSITU, 3aKOHOB, TEOPUI; IPU OTBETE HE TIOBTOPSITH JOCIOBHO TEKCT y4eOHUKA;
W3Narath MaTepHal JUTEPATYPHBIM SI3BIKOM; PABUIIHHO U OOCTOSATEIHHO OTBEUATh HA
JOTIOJIHUTENbHBIE BOMPOCHI yunuTesss. CaMOCTOSATENBHO U PallMOHAIBHO UCIIOIb30BAThH
HarJIsHbIe TOCOOMS, CIIPaBOUHBIE MaTepUabl, yaeOHUK, TOTIOTHUTEIHHYIO JTUTEPATYpY,
MIEPBOMCTOYHUKH; PUMEHAITH CHCTEMY YCIOBHBIX 0003HAYCHUI TTPH BEJICHUU 3aIHCeH,
COTPOBOXKIAIOIINX OTBET; UCTIOIB30BAHUE /ISl JOKA3aTeIhCTBA BHIBOJIOB U3 HAOMIOIEHUHN 1
OITBITOB;



3) CamocTosITenbHO, YBEPEHHO M 0€30IINO0YHO MTPUMEHSET MOJTydYeHHbIC 3HAHUS B
pelieHny mpobiaeM Ha TBOPUECKOM YPOBHE; JOITyCKaeT He Oosiee OHOr0 HeJ04eTa, KOTOPBII
JIETKO MCTIPABJISET 10 TPEOOBAHUIO YUUTEIST; UMEET HE0OX0AMMbIE HAaBBIKH PAOOTHI C
npubopamu, YepTexKaMmu, CXeMaMt U rpauKaMu, COMYTCTBYIOIIMMHU OTBETY; 3aIIUCH,
COIIPOBO’KIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHMSIM.

Otmerka "4" cTaBUTCS, €CIIU YUEHUK:

1) [Toka3bIBaeT 3HaHUS BCEro M3y4EHHOTO MPOrpaMMHOI0 MaTepuaia. /{aet nosHbli u
IIpaBUJIbHBIN OTBET HA OCHOBE M3YYEHHBIX TEOPUI; HE3HAUUTEIbHbIEC OLUMOKU 1 HEJOUCTHI IIPU
BOCITPOM3BE/IEHUU U3yYEHHOTO MaTepHaa, ONpeielieHNsl MOHATHI J1a1 HeloJIHbIe, HeOoIbIIne
HETOYHOCTH IPU UCII0JIb30BAHNN HAYYHBIX TEPMUHOB WM B BBIBOJIaX U 000OIIEHUAX U3
HaOJIIOZCHUH U OMBITOB; MaTepUal U3J1araeT B ONPEICTICHHOM JIOTMYECKOU MOCIEA0BATEIbHOCTH,
MIPU ATOM JIOTIYCKAET OJIHY HETpyOyro OMIMOKY UK HEe OoJiee ABYX HEAOUETOB U MOYKET UX
HCIPABUTh CAMOCTOSTENBHO IIPU TPEOOBAHUH UJIU MTPU HEOOJIBIION MOMOIIM IIPETOAaBaTeNs; B
OCHOBHOM YCBOWJI y4eOHBIN MaTepua; MOATBEPKIAaeT OTBET KOHKPETHBIMU IIPUMEpPaMU;
MIPaBUJIBHO OTBEYAET Ha JOMOJIHUTEIbHBIE BOIIPOCHl YUUTEIS.

2) YMeeT caMOCTOSITETHFHO BBIJEISITh TJIABHBIE TIOJIOKEHHUS B M3YICHHOM MaTepHalie; Ha
OCHOBaHUU (PaKTOB U MPUMEPOB 000011aTh, IETATh BHIBOJIbI, YCTAHABIUBATH
BHYTPHIIPEIMETHBIE CBS3U. [[pUMEHATh MOTy4eHHBIC 3HAHUS HA TIPAKTUKE B BUIOM3MEHECHHON
CUTYaIlH, COOJII0IaTh OCHOBHBIE MTPaBUIIa KyJIbTYpbl YCTHOW PEUr M COMPOBOKIAIOLIEH
MMCBbMEHHOM, UCIIOJIb30BaTh HAYYHbIE TEPMUHBI;

3) He o6mamaet 10cTaTOYHBIM HABBIKOM Pa0OTHI CO CIIPABOYHOM JIMTEPATYPOM, YA€OHUKOM,
MEPBOMCTOYHUKAMU (TTPABUIILHO OPUEHTUPYETCS, HO paboTaeT MejieHHo). Jlomyckaer
HerpyOble HapyIIeHHsI TIPaBUI 0(hOPMIICHHS MUCBMEHHBIX PadoT.

OtmeTtka "3" cTaBUTCS, €CIIU YYCHUK:

1. YCBOMJI OCHOBHO€ COACPIKAHUC y‘IC6HOl"O MaTtcpuajia, UMECT HpO6CJ'IH B YCBOCHHUU
Marcpuaia, HC NPCIATCTBYIOIINE I[aJ'IBHCfIH.I@My YCBOCHUIO IIPOT'PaMMHOI'0 MaT€pHrajia,

2. MaTcpurall u3jaractT HECCUCTEMATU3UPOBAHHO, (I)parMeHTapHo, HC BCCria
IIOoCICaA0OBAaTCIIbHO,
3. MOKa3bIBACT HEAOCTATOUHYIO C(bOpMI/IpOBaHHOCTL OTACIBHBIX 3HAHWUH U YMeHHﬁ; BBIBO/IbI

1 00001eHNs apryMEHTHPYeET ¢1abo, JOMyCKaeT B HUX OIIMOKH.

4, JAOITYCTHUIL OIIMOKH M HETOYHOCTH B UCITOJIb30BaHUU HaWHOﬁ TEPMHUHOJIOTHUH,
ONPpCACIICHUA MOHATUM JaJ HEAOCTATOYHO YCTKUC,

5. HC HCIIOJIB30BaJl B KAYCCTBEC JJOKA3aTCIbCTBA BBIBOAbBI U O606H.I€HI/I$I n3 Ha6J'IIOI[eHHfI,
(l)aKTOB, OMBITOB HUJIN JOITYCTHUII OIINOKH IIpH UX U3JI0KCHUHU,

6. HCIBITBIBACT 3aTPYAHCHUA B IPUMCHCHUN 3HaHI/II71, HCO6XO,Z[I/IMBIX AJI pCHICHUA 3a1a4
Pa3JIMIHBIX TUIIOB, ITPU 0OBsICHEHHH KOHKPCTHBIX SIBJICHUII HA OCHOBE TCOpI/Iﬁ 1 3aKOHOB, UJIKX B
NOATBCPKACHUN KOHKPETHLIX MPUMEPOB MMPAKTUYCCKOTO ITPUMCHCHU A TeOpHﬁ;



1. OTBEYAET HEMOJIHO Ha BOIIPOCHI yUUTENs (YIIyCKasi © OCHOBHOE), MJIM BOCIIPOU3BOIUT
coJiepKaHue TeKCTa yueOHMKa, HO HEJJOCTATOUYHO MOHUMAET OT/ICJIbHBIC MOJIOKEHHS, UMEIOLITIE
BAYKHOE 3HAUEHUE B 3TOM TEKCTE;

8) oOHapy)KHBACT HEIOCTATOYHOC IOHUMAHKE OTICIHHBIX ITOJOXKEHHUH ITPH BOCIIPOU3BEICHUN
TeKcTa yueOHHKA (3aIMCei, TEPBOUCTOYHUKOB) HITM OTBEUACT HEIIOJIHO HA BOIIPOCHI YUUTEIIS,
JOITyCKasi OJIHY-/IBE TPyObIc OIIMOKH.

Otmerka "2" cTaBUTCS, €CIIU YUEHUK:

1. HE YCBOWJI M HE PACKPBLI OCHOBHOE COJICpYKAaHUE MaTepHala;
2. HE JeJIaeT BHIBOJIOB M 000OIIEHHUT.
3. HE 3HAeT M HE OHMMAET 3HAYNTEILHYIO WM OCHOBHYIO YacTh MPOTPAMMHOTO MaTepHasa

B IIpcaciiax MmMOoCTaBJICHHBIX BOIIPOCOB;

4. WM UMeeT ciabo chopMUpOBaHHBIE U HETIOHBIE 3HAHUS U HE YMEET IPUMEHSTh UX K
PELICHNIO KOHKPETHBIX BOIPOCOB U 3ajjay Mo 00pasily;

5) unu npu oTBeTE (Ha OJJUH BOIIPOC) JA0MYyCKaeT OoJiee ABYX IpyObIX OIIMOOK, KOTOPbhIE HE
MO>KET UCIPABUTH AK€ MPH MOMOIIN YUUTEIS.

Kpurepuu ornennBanusi MCbMEHHBIX PaboT (IPaKTHYECKUE U TabopaTOpHBIE pabOTHI)
1. OueHka s3KCepuMEHTaIbHBIX YMEHUH
OneHka CTaBUTCS HA OCHOBAHUHU HAOJIOJCHMS 32 YUalllUMUCS U IMCBMEHHOTO OTYeTa 3a paboTy.

OTMeTKa «5»:

® pa60Ta BBIIIOJIHCHA IMOJTHOCTBIO U ITPAaBUJIbHO, CACIAHBI ITPAaBUJILHBIC Ha6J'IIOI[eHI/IH u
BBIBO/JBI,
® OKCIICPUMECHT OCYHICCTBJICH I10 IIaHY € YYETOM TEXHUKH 0e30I1aCHOCTH U IMpaBUJI

pa6OTbI C BCICCTBAaMHU U 060py,I[OBaHI/I€M;

® MPOSABJICHBI OPraHU3allUOHHO-TPYAOBBIC YMCHUS (HOI[I[Cp)KI/IBaIOTCH YUCTOTa pa60qer0
MCCTa U NOPAAOK Ha CTOJIC, SKOHOMHO UCIIOJIb3YHOTCA peaKTI/IBLI).

O1MeTKa «4»:

. pa0oTa BBINOJIHEHA TPABUIIBHO, CAENIaHbl IPAaBUIIbHbBIE HAOIIOAEHUS U BBIBO/IbI, HO IIPU
3TOM 3KCIIEPUMEHT MPOBEJIEH HE MOJHOCTBIO WM JIOMYILEHbl HECYIIECTBEHHbIE OIINOKH B
paloTe ¢ BelecTBaMu U 000pyl0BaHHEM

O1MeTKa «3»:

. paboTa BBINOJIHEHA NTPABHJILHO HE MEHEe YeM HAIOJIOBUHY WIIM JIOIYyIlEeHa
CYIIECTBEHHAs OIINOKa B X0O/I€ SKCIIEPUMEHTA, B 00BACHEHHH, B 0(pOpMIIeHUN pabOTHI, B
COOJIIOJICHUH TIPABUJI TEXHUKU 0€30IIaCHOCTHU P paboTe ¢ BEIIeCTBAMH U 000PYI0BaHUEM,
KOTOpast UCHIPABJISIETCS IO TPEOOBAHUIO YUUTEIIS.



OTMeTKa «2»:

. JOTyIIEeHBI 1Be (M 00Jiee) CyIeCTBeHHbIC OMIMOKH B X0JIe IKCTICPUMEHTA, B O0BSICHCHHUH,
B 0popMIICHHH PAOOTHI, B COOIIOACHUH MPABUII TEXHUKH O€30IIaCHOCTH MPH padoTe ¢
BEIIECTBaMU M 000PYIOBaHUEM, KOTOPBIE YUAIIUKCS HE MOYKET HCIPABUTH JIAXKe MO TPEOOBAHUIO
YUUTETS.

OreHKa yMEHHM peniaTh SKCIIEPUMEHTAIbHBIE 3aa41

OTMeTKa «5»:

. IIJIAaH PELICHHs COCTABIICH IPABUIIBHO;
. MIPaBUJIBHO OCYIIECTBIIEH MTOA00P XUMHUECKUX PEAKTUBOB U 000PY/I0BAHUS;
. JTAHO TOJIHOE OOBSICHEHUE U ClIETaHbI BBIBO/IBI.

OtMmeTKa «4»:
. TIJIaH PEIIeHHs COCTaBIICH PaBUIIHHO;

. MIPaBUJIBHO OCYIIECTBIICH MOA00P XMMHUECKUX PEAKTUBOM U 000pYyI0BaHUS, IPU 3TOM
JOTIYIIIEHO He 60JIee ABYX HECYIIECTBEHHBIX OMUOOK B 0OBSICHEHUH M BBIBOJIAX.

O1MmeTKa «3»:
. TIJIaH PEIICHHs COCTABIICH TPaBUIIHHO,

. MIPaBUJIBHO OCYIIECTBIICH MOAO0P XUMHUECKUX PEAKTUBOB U 000pYyI0BaHUS, HO
JIOTIyILIeHA CYIIeCTBeHHAas OUIMOKa B OObSICHEHNUHU U BBIBOJAX.

OTMeTKa «2»:

. JOTYIIEHBI IBe (1 0oJiee) OMMOKH B TUTAHE PEIICHUS, B TOA00PE XUMUYECKUX PEAKTUBOB
1 000pyoBaHus, B OOBSICHEHUU U BBIBOJIAX.

OneHka yMeHUH pelaTh pacyeTHbIE 3a1a4u
OTMeTKa «5»:

. B JIOTHYECKOM PACCYKJICHHH U PEUICHUU HET OIIMOOK, 33/jaua pelieHa parioHaIbHbIM
Ccoco0oM.

O1MeTKa «4y:

° B JIOTUYCCKOM PACCYXKACHUU U PCIICHUN HCT CYHICCTBCHHBIX OI_HI/I6OK, HO 3aJla4a pCelIICHa
HEpalluOHAJIbHBIM CII0COOOM HITH JOITYIICHO HE Oomee ABYX HECYIICCTBCHHBIX OIINOOK.

O1MeTKa «3»:

*B JIOTUYCCKOM PACCYKACHUU HCT CYHICCTBCHHBIX OI_HI/I6OK, HO JomyniceHa CylmcCTBCHHAaA
OIIIMOKA B MAaTEMAaTHYCCKUX pacucTax.

OTMeTKa «2»:



. HUMEIOTCS CYLIECTBEHHBIE OLINOKYU B JIOTUYECKOM PACCYXJACHUU U B PELLICHUMU.
O1eHKa MUCHMEHHBIX KOHTPOJIBHBIX paboT

KonTposnpHbIe paboThl 3 OCOOHS OIIEHUBAIOTCS COTIACHO MPEI0KEHHONH aBTOPOM IIIKAJIbI
OLICHKH UJIU

OTMeTKa «5»:

. OTBET ITOJIHBIN U TPABUIIBHBIN, BO3MOKHA HECYIIIECTBEHHAS OIIHOKA.
OtMeTKa «4»:

. OTBET HETOJIHBIM WU JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX ONMTHOOK.
Otrmetka «3»:

° pa60Ta BBITTIOJIHCHA HE MCHEC YEM HAIIOJIOBUHY, JOIMYHICHA OJHA CYIICCTBCHHAA omunoOKa
" IIpU 3TOM JIBC-TPHU HECYIICCTBCHHEIC.

OtMeTKa «2»:

. paboTa BBITOJTHEHA MEHBIIIC YeM HAITOJIOBUHY WITH COJCPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIITUOOK.

OtmeTtka «1»:
. paboTa HE BBITIOTHEHA.

[Ipu orieHKe BBIMOIHEHHS MMCbMEHHOM KOHTPOJIBHOM paboThl HEOOXOAUMO YUUTHIBATH
TpeboBaHus eAMHOTO opdorpaduueckoro pexkruma. OTMETKa 3a UTOTOBYIO KOHTPOJIbHYIO paboTy
KOPPEKTUPYET MPEIIIECTBYIOUINE MPU BHICTABIEHUU OTMETKHU 33 YETBEPTh, OJIYrOIUe, TOI.
Onenka TecToBbIX padoT.

Tectbl, cocTosiMe U3 MATH BOIIPOCOB MOXHO MCIOJIB30BATh MOCIIE U3YUCHHS KX I0TO
Marepuania (ypoka). Tect u3 10—15 BOpocoB HCOIB3YETCS IS IEPUOIAIECKOTO KOHTPOJIA.
Tect u3 20—30 BonpocoB HEOOXOAUMO UCTIOIB30BATH JJIS1 HTOTOBOTO KOHTPOJIS.

HpI/I OLCHMBAHWU HCIIOJIB3YCTCA CICAYIOIIAA IIKaJa: IJIAd TECTa U3 IIATU BOIIPOCOB

. HET OIINO0K — OTMeETKa «5»;

. OJ1Ha OIIMOKA - OTMETKA «4»;

. JIBE OIIMOKU — OTMETKA «3»;

. TpU OIMOKKN — oTMeTKa «2». s Tecta u3 30 Bonpocos:
. 25—30 npaBWIBHBIX OTBETOB — OTMETKA «5»;

. 19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»;

. 13—18 mpaBUIIBHBIX OTBETOB — OTMETKA «3»;



. MeHbIIe 12 nmpaBUIIbHBIX OTBETOB — OTMETKA «2».

YYEBHO-METOJANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O
IMPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
YMK «Xumus. 9 kjiace»

1. Xumust. 9 kinace. Yuebnuk (aBtopsl O. C. IN'abpuensn, U. I'. Octpoymos, C.A. Cnankos).

2. Meronuueckoe mocobue. 9 xmacc (aBropel O. C. Tabpuensn, WU.I. Octpoymon, C.A.
CnanxoB).

3. [Iporpamma kypca xumuu uist 8—9 kinaccoB oO1ieoOpa3oBaTenbHbIX yupexaeHui (aBtopsl O.
C. l'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).

4. Pabouas terpanb. 9 knacc (aBtopsl O. C. I'abpuensn, C.A. Craakos).

5. Terpaap st 1a0OpPaTOPHBIX OTIBITOB U MTpaKTUUYECKUX padoT. 9 kiace (aBropsl O. C.
I'aGpuensH, 1.B. AkcéHoBa).

6. XruMus B TeCTax, 3a7ayax u ynpaxHeHusax. 9 kiacc (aBtopsl O.C. ['abpuensH,

N.B. Tpury6uak).

7. DnexTpoHHas ¢popMa ydeOHUKa.

METOINUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
1. Ortkpseitas xumus. Bepcus 2.6. (IlonHbIi HHTEpaKTUBHBINA Kypc

XUMUH JUTsI Y9aIIuXcs MKOJI, JINIIEeB, THMHA3UH, KOJUIS/HKEH, CTYACHTOB
TexHu4IecKux By30B). OO0 «Duzuxon» 2005.
2. CD-ROM Bupryanpnas mkona Kupwiia u Meboaus. Ypoku xumuu. 8-9
kiaccel.-M.: OO0 «Kupumn u Medoauity, 2002r.
3. CD-ROM VYuebnoe snekrponHoe usganue Xumus (8-11 kmacc)
Bupryanpnas nabopatopus. Mapl TV, Jlabopatopus cucrem mynbTumeaus, 200r.
4. CD-ROM Dnekrponnas oubnuoreka«lIpocBemenue.
MyneTuMennitHOe mocooue HoBoro oopasna. 8 kimacc. M.: IIpoceemenune, 2005 Coctan
y4e0OHO-METOIUYECKOTO KOMILJIEKTA!

5. Pymwutuc I'.E. Xumus: 8 ki.: yueb.1a oomieoOpazosar. Yupexaenuid/ I'.E. Pynsutuc, @
g @enpaman. - M.: IIpocsemienue.

6. Xwummus: 8 KiI.: SIEKTPOHHOE MPUIIOKEHHE K YUeOHUKY.

7. Pymsutuc I'.E. Xumus: 9 xi1.: yue6.171s obmeobpaszosar. Yupexnenuit/ I'.E. Pymsutuc, ®
g, @enpaman. - M.: IIpocsemienue.

8. Xwummus: 9 Ki1.: 2NIEKTPOHHOE MPUIIOKEHHE K YUeOHUKY.

9. Tapa H.H. Xumus: 3agaunuk ¢ «momomHukom»: 8-9 kmaccsl / H.H. I'apa.

M.: IIpocsenienue.

10. I'apa H.H. Xumus. Pa6oune nporpammsl. [IpeamerHas nunus
yuebnukoB I'.E. Pynsutuca, @.I'. ®enpamana. 8-9 xiacesl/ H.H. T'apa. -
M.:IIpocsenienue.



11. Pagenkuit A.M. Xumus: qunaktudeckuii matepuait: 8-9 k. / A.M.

Paneuxnii. - M.: [Ipocsenienue.

12. I'apa H.H. Xumus. Ypoxku: 8 xi. / H.H. I'apa. - M.: [IpocBemenue.

13. .T'apa H.H. Xumus. Ypoku: 9 1. / H.H. I'apa. - M.: IIpocBenienue.

I'abpycea H.. Xumus: pabouas terpans: 8 k. / H.U. I'abpycesa. -

M.:IIpocBenienne

14. T'abpyceBa H.. Xumus: padouas terpans: 9 ki / H.W. T'abpycesa. - M.:

[Ipocsemenue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

10.
11.
12.
13.
14.
15.
16.

http://www.alhimik.ru. ITpeacTaBnens! cieayrone pyopuku: COBETH a0UTYPUEHTY,
YUUTENI0 XUMUHU, CIPABOYHUK (04eHb OoJiblIasi moA0OpKa TalJINIl U CIIPABOYHBIX
MaTepHaNioB), BecEnas XUMHs, HOBOCTH, OJIUMITHA/IbI, KyHCTKaMepa (MHOTO HHTEPECHBIX
HWCTOPUYECKUX CBEICHU ).

http://www.hij.ru. XXypran «Xumus 1 )KU3HBYOHSITHO U 3aHUMATEIbHO PACCKA3bIBACT
000 BCEM MHTEPECHOM, YTO MIPOUCXOIUT B HAYKE U MHUPE, B KOTOPOM MBI )KUBEM.
3.http://chemistry-chemists.com/index.html. DnekTpoHHbI# KypHAT «XUMUKA U XUMUS,
B KOTOPOM TIPEICTABJICHBI OIBITHI 110 XMMUH U 3aHUMATEbHAs HHPOPMAIHS,
MIO3BOJIAIONINE YBJICYh YICHUKOB SKCIIEPHUMEHTAIBHOM YacThIO IPEAMETA.
http://c-books.narod.ru. BceBo3moskHast tureparypa mo XuMuH.

http://www.prosv.ru/. TTocoOus mist ydaIuxcs, B TOM YHCIIE IS IOArOTOBKH K HTOTOBOM
arrectaruu (OI'D u EI'D), MeToanueckue mocoOust Ui YIUTENIeH, HaydHO -TIOIYJIIpHast
JMTEpaTypa Mo XUMHH.

http://1september.ru/. )KypHan npeaHa3HadeH HE TOJIBKO IS yuuTeacit. B uém
NPEJICTABIICHO GOJIBIIOE KOJIUIECTBO PabOT YUECHUKOB, B TOM YHCIIE HCCIIEI0BATEIBCKOTO
XapakTepa.

http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIbHBIN TOPTAT CO
CCBIJIKAMH Ha 00pa30BaTesIbHBIC CAMTHI 10 XUMHHU.

www.periodictable.ru. CoopHuk crateit 0 XHMHUECKUX dJIEMEHTAX, HILTFOCTPUPOBAHHBIN
OKCIIEPHUMEHTOM.

9.http://webelementes.com. Coaep>KUT UCTOPUIO OTKPBITHS M OITMCAHUE CBOUCTB BCEX

XMUMHNYCCKHUX JJICMCHTOB. By,I[CT MMOJIC3CH UIA YHalIUXCA SA3BIKOBBIX ITKOJI U KJIACCOB, TAK
KaK COACPKUT Ha3BaHHA 3JICMCHTOB U BCIICCTB HA PA3HBIX A3bIKAX.

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

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

http://fictionbook.ru/author/georgiyi isaakovich lerner/biologiya polniyyi sp rav

ochnik dlva podg/read online.html?page=3
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http://fictionbook.ru/author/georgiyiisaakovichlerner/biologiyapolniyyisp

17. http://www.zavuch.info/methodlib/134/
18. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-
olia.narod.ru/EGE.htm

19. www.olimpmagou.narod.ru.
20. http://mirhim.ucoz.ru/index/khimiia 8
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