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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMUM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs COCTaBJE€Ha Ha
OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOEHHUSI OCHOBHOH 00pa3oBaTeiabHONW MPOrpaMMbl
OCHOBHOTo o01ero oOpaszoBanus, mnpexactaBieHHbIx B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHOi pabouell MporpaMMbl BOCIHUTAHUS W C Y4YETOM KOHLEMIUHU MPENoJAaBaHUs
yueOHOro npenmera «XuMus» B 00pa3oBaTeNIbHBIX opranuzanusax Poccuiickoit deneparyu.

[IporpamMma mo xumuM JAa€T MpeACTaBIeHHE O ILEeNsAX, oOIel cTparerud OOydeHHs,
BOCIIUTaHUA U pPa3BUTHA OOYyYaroIIUMXCS CpPEACTBAMH Y4eOHOro IpeaMeTa, YCTaHaBIMBAeT
o0s13aTebHOE MPEIMETHOE COAepkKaHHe, MpeaycMaTpUBaeT paclpeesieHHe ero mo Kiaccam U
CTPYKTYpUpOBaHHE 1O pa3jieiaM U TeMaM IpOorpaMMBbl IO XMMHUH, OTIPeIeNIIeT KOJINIeCTBEHHbIE
U KAueCTBEHHBIE XapaKTEpPUCTUKHU COJEP’KaHUS, PEKOMEHIYyeMYI0 IOCIeI0BaTEIbHOCTh
U3YyUYEHHS] XUMHUH C YUETOM MEXKIPEAMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JJOTHMKH Y4eOHOTrO
Ipolecca, BO3pacTHbIX 0COOCHHOCTEN 00ydaromuxcsi, onpeaenseT BO3MOXKHOCTU MpeaMeTa AJis
peanuzamy TpeOOBaHHUM K pe3ysbTaTaM OCBOEHHsSI OCHOBHOW 00pa3zoBaTeIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 001Iero o0pa3oBaHus, a Takxke TpeOOBaHUM K pe3yIbTaTaM 00y4YeHHs] XUMUU
Ha YpOBHE Leleld M3ydeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HaBaTEeIbHOU
NeSITeIbHOCTH 00YyYaroIIerocs o OCBOCHUIO Y4eOHOTO COJepKaHusl.

3HaHUe XUMHHU CIIY>KUT OCHOBOHM JUIsl (pOPMHPOBAaHHUS MHUPOBO33pEHUs 0Oyuaromierocs,
€ro IpeJCTaBICHUNA O MaTepuaIbHOM EIMHCTBE MHUpPA, BAXXHYIO POJb UTPaioOT (popmupyembie
XMMHUEH MpeJCTaBICHUs O B3aMMONPEBPALICHUAX YHEPTUU U 00 3BONIIOLMHU BEUIECTB B MPUPOJE,
0 MyTAX peueHus ro0aabHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUILEBON U 3KOJIOTHYeCcKOi 6€30IacHOCTH, MPOOIIeM 3paBOOXPaHEHUSI.

N3ydenne xumuu:

CHOCOOCTBYET pealu3alii BO3MOXKHOCTEH [uIs caMoOpa3BUTUS M (POPMUPOBAHUS
KyJbTYpPbI JIMYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOHl  NeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, TaKk M B
MpoeCCHOHAIBEHON JEATETHHOCTH;

3HaKOMHUT CO CHeIM(UKON HAYyYHOrO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOTO
B3TJIS1a HA €UHCTBO NMPUPOABI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU IPaMOTHOCTH 00Y4alOLINXCS;

crocoO0CcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHWSM, K TMPHUPOJE, K 4YelOBEeKY, BHOCHUT CBOHl BKJaJ B SKOJOTHYECKOE OOpa3oBaHME
oOydJaronuxcs.

JlaHHble HampaBiieHHs] B OOYYEHHH XUMHM OOECIEeUHBAIOTCA CHEUU(UKON colepx aHUs
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJAarorMueckd aJarnTUPOBAaHHBIM OTpPaKEHHUEM
0a30BOif HAYKH XMMHUU HA ONPE/ICIEHHOM dTare e€ pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHMsI OPUEHTHUPOBAH HAa OCBOEHUE
00yYaroImuMHCs CUCTEMBI MIEPBOHAYAIBHBIX MOHATUNA XWMUHM, OCHOB HEOPraHWYECKON XUMHU U
HEKOTOPBIX OTACITHHBIX 3HAYUMBIX TIOHSATHIA OPraHUYEeCKON XUMHH.

CrpykTypa cofep)kaHusi IpOrpaMMbl 0 XMMUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO
nonxona K e€ mzydenuro. CojepiaHue CKJIQJbIBAETCS W3 CUCTEMbI MOHATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHCTEMbI
CTPYKTYpHO OpraHH30BaHbl IO MPUHIUITY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHUN HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHSI O CTPOCHHUH aToMa U XUMHUYECKOH CBSI3H;

— MPEICTaBICHUH 00 IEKTPOIUTHYECKOM TUCCOIMALINN BEIIECTB B paCTBOPAX.



TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKH IIOJYUYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHA K JPYromy,
BBITOJIHAS (DYHKIMU OOBSICHEHHS M MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMS U BO3MOXKHOCTEH
MPAKTHYECKOTr0 MPUMEHEHHUS U TIOJTyUYEHHs N3y4YaeMbIX BEIIECTB.

OcBoeHue mnporpamMmbl MO XHMHHU CIIOCOOCTBYET (DOPMHUPOBAHMIO MPEJICTABICHUS O

XUMHUYECKON COCTABJIAIONIEH HAay4YHOW KapTHUHBI MHpPAa B JIOTUKE €€ CHUCTEMHOW NIPHUPOABI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAaHUIO U METOJAAM I03HaHUs B Hayke. M3yueHue xumMnn
MPOUCXOAUT C TMpPHUBJICYCHHUEM 3HAHUH W3 paHee M3YYEHHBIX YYEeOHBIX MpPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 57 knaccs» u «dusmka. 7 Kimacey.
[Ipy u3yyeHHM XWMHUU TPOUCXOAUT (POPMHUpPOBAHME 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUECKOM NEATEILHOCTH YeJIOBEKAa U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOI KyJbTyphl. 3aJa4a y4ueOHOI0 nmpeaMeTa cOCTOUT B (OPMUPOBAHUU
CHCTEMbl XMMMYECKHX 3HAaHUH — BaXKHEHIIUX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIO)KEHUH, JOCTYNMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO0 XapakTepa, fA3blKka HAyKd, B
NpUOOIICHNH K HAYYHBIM METOJaM MO3HAHMSA [TPHU U3YYEHUH BEIECTB U XMMUYECKUX PeaKIiii, B
(GbOopMUPOBAHUM U PAa3BUTHUH [O3HABATEJIbHBIX YMEHHH M UX TNPUMEHEHUHM B Yy4yeOHO-
MIO3HABATEJILHOW U y4eOHO-MCCIIEJOBATEIBCKOM 1eATeIbHOCTH, OCBOCHUHU TMPaBUII 0€30MacHOr0
oOpallleHus C BeleCTBaMU B IOBCEITHEBHOM JKU3HU.

IIpn u3yyeHMH XHMHM HAa YPOBHE OCHOBHOIO 00miero o0pa3oBaHHMsl BaKHOe
3HaYeHUe NMPUoOpesIn TaKue 1eju, KaK:

— (popMupOBaHNE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0OOOpa30BaHMIO,
COTPYJIHHYECTBY, CAMOCTOATEIbHOMY THPUHATUIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

— HamnpaBJIEHHOCTh OOydYEHHS Ha CHCTEMaTH4ecKoe MpHOOIIeHHne oOydaromuxces K
CaMOCTOSITEIbHOM ~ IO3HABaTEJIbHOM  JEATENIBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— obecrieyeHue YCIOBUHM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaroIUMHCS ONbITa
pa3HOOOpa3HON NEATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIOUYEBBIX
KOMIIETEHIIMI), IMEIOIINX YHUBEPCAIBHOE 3HAYEHUE I Pa3IMUHBIX BUIOB JEATEIBHOCTH;

— (hopmupoBanue 001Iei GyHKIIMOHATHFHON M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OLICHHWBATh SIBJICHUS OKPY)KAIOLIET0 MHpa, UCHOJB3Yys 3HAHUS U
OTBIT, TMOJIyYEHHbIE MpPU H3YYEHUH XUMHUHU, MPUMEHATh HMX NpPU pEIIeHUU NpodieM B
MOBCEHEBHOM JKU3HU U TPYIOBOU JEATENBHOCTH;

— ¢opMupOBaHKE y 00YYarOMINUXCS TYMaHUCTUYECKUX OTHOILLIEHUH, TOHUMaHUSI LIEHHOCTH
XMMUYECKUX 3HAaHUM A BBIPAOOTKH HKOJIOTHYECKH 1IE7IeCO00pa3HOro TOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 370POBbS M OKPYKAIOIIEH MPUPOIHOMN
Cpenpl;

— pa3BUTHEC MOTHBAIlMKM K OOYYEHHIO, CIHOCOOHOCTEM K CaMOKOHTPOIIO U
CAMOBOCIIUTAHHWIO Ha OCHOBE YCBOEHHsS OOIIEUYENIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TIPO(DHIIA U HATIPABICHHOCTH JTATbHEUIIIEr0 00yUeHUSI.

MecTto y4eOHOro npeagmera/y4e0HOro Kypca B yueOHOM IUIaHe HIKOJIbI.

OO1iee yuciIo 4yacoB, OTBEAEHHBIX JUIsl M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIO).

Y4yeOHnkn u y4deOHbIe MOCOOHMSI, KOTOpPbIe HMCHOJB3YIOTC B Xo04e H3YYeHHS
npeaMera/yuye0HOro Kypca:
8kn  T'.E. Pymsuruc, @.I'. ®enpaman; Mocksa «IIpocsemienue», 2018 r
9xn  T'.E. Pymsurtuc, ®.I'. ®enpaman; Mocksa «lIpocsemenne», 2018 r



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHMS IPOrpaMMbl OCHOBHOTO 0OIIero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0J1e 00y4YEeHHs XUMUHU B €IMHCTBE Y4eOHOUM U BOCIMTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCUNHCKMMH  COLUOKYJBTYPHBIMM ¥  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMH IOBEACHUS U
CIOCOOCTBYIOT MpOLIeCCaM CaMOIIO3HAHMUS, CAMOPA3BUTHS M COLIMAIN3ALUN 00YYarOIIUXCS.

JIM4HOCTHBIE pE3YJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAOUIMXCS PYKOBOJICTBOBATHCA
CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OPMEHTAlMi M PACIIMPEHHUE OIBITA JESATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

[EHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHUYECKOMY H
HAay4yHOMY HACJEIUI0, TOHUMAaHMs 3HAYEHHMs] XMMHUYECKOM HAyKM B JXM3HU COBPEMEHHOIO
o0miecTBa, CrIOCOOHOCTH BIAAETh JTOCTOBEPHON HMH(pOpManuen o MepeoBbIX JOCTHKEHUSAX U
OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XHMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAaHUSIX 00
YCTPOWCTBE MUPA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIMTAHUS:

NPEJCTaBICHUS O COIMAIBHBIX HOPMax M MpaBHJaX MEKJIMYHOCTHBIX OTHOILIEHUIN B
KOJIJICKTMBE, KOMMYHHUKATUBHOW KOMIICTEHTHOCTH B OOILIECTBEHHO IIOJE3HOH, y4yeOHO-
HCCJIEIOBATENLCKOM, TBOPUECKOM U JPYIUX BHJAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON
COBMECTHOH JESATEIHbHOCTH NMPU BBHIOJHEHWU Y4YE€OHBIX, MO3HABATENBHBIX 33]a4, BBHIIIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUHM Y4E€OHBIX MMPOEKTOB, CTPEMIICHHUSI K B3aUMOIIOHUMAaHHIO
¥ B3aMMOIIOMOIIM B TIpoliecce 3TOH yueOHOH MesTeNnbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBapHILIEH C IMO3WIUU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MOCJIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33PEHUYECKHE  IPEJICTaBICHUS O BEIIECTBE M  XMMHUYECKOM  pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH U COCTaBIIAIOIIME OCHOBY JUIS
NOHMMaHMUA  CYIIHOCTH HAayyHOW KapTHHbI MHUpa, NpPEACTaBICHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aMMOCBA3SIX YEJIOBEKa C MPUPOJHONW CPeoi, O posn
XVMHH B ITIO3HAHUH 3THUX 3aKOHOMEPHOCTEN;

MO3HaBaTeJIbHbIe MOTHBBI, HAIpaBJIEHHbIE HA TOJY4YEHHE HOBBIX 3HAHUH IO XHMMHH,
HEoOXoIuMBbIe [UId OOBSCHEHHs HaONI0JaeMbIX TIPOLECCOB U SBJICHUH, MO3HABATEIbHOM,
MH(GOPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENILHOM paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEpaTypoOH, AOCTYHNHBIMH TEXHHUECKUMH CpPEICTBAMHU
MH(GOPMAaLIMOHHBIX TEXHOJIOTHUI;

UHTEepeCc K OOYyYCHMIO W TO3HAHMIO, JTI0003HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTh K
camM000pa30BaHUI0, TPOEKTHOW M HCCIEA0BATEIbCKON NESTENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIEM;

4) dpopMupoBaHus KyJbTYpPbI 310POBbA:

OCO3HAHUE LIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3/I0pOBbIii 00pa3 >KHW3HM, OCO3HAHHE IMOCIEACTBUM U HENMpPHUITHE BPEIHBIX
npuBbIUeK (yHmoTpeOJIeHUs] aJKOrojsi, HApPKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIIOJICHUS
mpaBuyl 0€30MacHOCTH MpH OOpallleHUH € XUMHYECKHMH BEIeCTBAaMU B OBITY U peanbHOMN
KHU3HU;

5) TpyaoBoro BocnutaHus:

UHTEpEC K MPAKTUUYECKOMY M3YUYEHMIO Mpodeccuil U TpyAa pa3IuuyHOrO PoAad, YBaXKEHUE
K TpyIy M pe3yibTaraM TpPYJIOBOW JIESATENbHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAaHWM 1O XWMHHM, OCO3HAaHHBIH BHIOOp WHAMBUAYAIBHOM TPaeKTOpUU



MPOJOHKEHHUS 00pa3oBaHUs C y4YETOM IJHUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCHenrHOW Npo(ecCHOHaTbHON NeATeTbHOCTH U
pa3BUTHSI HEOOXOJUMBIX YMEHHUMN, TOTOBHOCTH a/IallITUPOBATHCS B IPO(ECCUOHATILHON Cpelie;

6) IK0JI0TMYeCKOro BOCIIMTAHUS:

9KOJIOTHUYECKH 11eTIeCO00pa3HOe OTHOIICHHE K TPUPOJIe KaK UCTOYHHKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIIEeCTBOBAaHMS, MOHMMAHUE IIEHHOCTH 3JI0POBOTO M 0OE€30macHOTO 00pasa >KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (H3MYECKOMY U TICHXHUYECKOMY 37I0POBBIO,
OCO3HAHME IIEHHOCTH COOIOJICHUS MPaBHII O€30MacHOTO TTOBEJACHUS TpU padOTe ¢ BEIIECTBAMH,
a TaKXe B CUTYyalUsIX, YTPOKAIOLIUX 3JOPOBbIO U KU3HU JIOJCH;

CITOCOOHOCTH TPUMEHSTh 3HAHWSI, TMOJTydaeMble TPHU W3YUYEHUW XUMUH, IS PEIICHHS
3a/1a4, CBSI3aHHBIX C OKPYXalollel MPUPOTHON CpeioM, JUIsl TOBBIILICHUS YPOBHS SKOJIOTUYECKON
KYJBTYPbI, OCO3HaHUS TJIO0ATHHOTO XapaKTepa dKOJOTHUECKHX MPOOJIeM M MyTeH WX perieHus
MOCPEJICTBOM METOJ0B XUMHUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PyYKOBOJCTBOBATHCS UM B
ITO3HABATEJIbHOM, KOMMYHHUKATUBHOM M COLIMAJIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTrampenMETHBIX PE3yIbTAaTOB BBIACIAIOT 3HAYMMBIE IS (DOPMHUPOBAHHS
MHPOBO33pEHUSI OOIICHAYYHbIE TOHATHUS (3aKOH, TEOpHSs, MPUHIIUI, THUMOTe3a, (akKT, CHCTEMa,
MPOIIeCC, IKCIEPUMEHT U JPYToe€.), KOTOPhIE HUCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaIMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHHUH M3 ATUX MPEeIMETOB (POPMHUPOBATH NMPEICTABICHUE O
[IEJIOCTHOM HAay4YHOW KapTHHE MHpA, U YHHBEpPCAJIbHBIE yueOHBIC NEUCTBUS (TMO3HABATEIbHBIC,
KOMMYHHKATHBHBIE, PETYJATUBHBIE), KOTOpble o0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSATEILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHIO yUeOHOM S TEIIBHOCTH.

Ilo3naBaTebHBbIC YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornueckmne 1eMCTBUSA:

YMEHHUSI HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIILIEHUS MpPU OCBOCHUU 3HAHMM:
pacKpbIBaTh CMBICII XUMHUYECKHX TIOHATHH (BBIACISITH HMX  XapaKTepHbIE TPHU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMU), UCTIOIH30BATh MOHATHUS Ui OOBSICHEHUS
OTNIETBHBIX (DAKTOB W SIBJICHUH, BBIOMpPATh OCHOBAHHUS M KPHUTEPUU IS KiIacCU(pUKAIIH
XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, YCTaHABIMBATh IPUUMHHO-CIEACTBEHHBIE CBSI3U
MEXIy 00BEKTaMH U3yYECHHsI, CTPOUTH JJIOTUIECKUE PACCYKICHUS (MHIYKTHBHBIC, 1eTyKTUBHbBIC,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI U 3aKIIFOUCHHS;

yMEHHE MPUMEHSTHh B MPOIECCE MO3HAHMS MOHATHS (MPEAMETHBICE U METaNpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJETH, HCIONb3yeMble B XUMHH, MPEoOpPa3oBBIBATH IIUPOKO
MPUMEHSEMbIE B XUMHH MOJCIIbHBIC TPE/ICTABIICHUS — XUMUYECKUHA 3HAK (CHMBOJI DJIIEMEHTA),
XuMHuueckas ¢GopMylia W ypaBHEHHE XHUMHUYECKOH peakluu — TMPU pPEIIeHud Yy4eOHO-
MMO3HABATENbHBIX 3a/ady, C VYYETOM OTHX MOJEIBHBIX TMPEJCTaBICHUN BBIABIATh U
XapaKkTepu30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMBIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMUYECKUX PEAKIM, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIECcaxX U SABJICHUSIX.

Ba3oBble uccienoBarebcKue AeiCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
Takk€ B KauyeCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3BI IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUII;

MpUOOPETEHUE OIbITa MO TUIAHWPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO YUCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJOM IMPOIlecca, CAMOCTOSTEIILHO MTPOTHO3UPOBATH €TI0
pe3yabTaT, (hopMyaupoBaTh OOOOIIEHUS W BHIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO OIIbITA,
WCCIIETOBAHMsI, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pa6Gora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATh W HHTEPIPETUPOBATH HHPOPMAIMIO PA3TUYHBIX
BHJIOB U (OPM TMPEACTABICHUS, TMOJYIaeMYyI0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs



JUTEepaTypa XMMHYECKOTO COJepKaHus, CIpaBOYHBIE TMocoOus, pecypcsl MHTepHeTa),
KPUTHYECKH OLICHUBATh MPOTUBOPEUNBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHATH Pa3INUHbIe METO/BI U 3alIPOCHl IIPU TIOUCKE U 0TOOpe UH(pOpMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BHIITOJIHEHUS! yUE€OHBIX M TO3HABATENbHBIX 3a/1a4
OIpEeNIeIEHHOTO THUIMA, MPHOOpPETeHHE OIbiTa B 00JacTH HCIOJIB30BAaHUS HH(POPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBIaJeHNE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpPMY MpeACTaBICHUS
nH(bOpMallMl ¥ WUTIOCTPUPOBATh peIIaeMble 3a/ladyll HECJOXKHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJIb30BaTh M aHAJIM3UpPOBaTh B Ipollecce yueOHOW M HCCiel0BaTeNIbCKON
JesTeTbHOCTH HHPOPMALIUIO O BIUSHUM ITPOMBIIUIEHHOCTH, CEJIBCKOTO XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSIHME OKpY KaloUe MPUpOAHOMN CPebl.

KoMMyHHKaTHBHBIC YHHBepPcaIbHbIe yueOHbIe JeHCTBHUS:

yMEHHs 3a/aBaTh BOINpPOCHl (B XoJe juanora MU (WIM) AMCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoil Tembl, (OPMYIUPOBATh CBOM NPEAJIOKEHHS OTHOCHUTEIBHO BBITIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI NPEJICTaBIISITh IIOJYYEHHBIE pE3yJIbTaThl IIO3HABATEIBHOM JAEATEIBHOCTU B
YCTHBIX U MHUCbMEHHBIX TEKCTAX; JIeJaTh MPE3CHTALNI0 PE3yJIbTAaTOB BHIMOIHEHHSI XUMHUECKOTO
9KCIepUMeHTa (Ja00opaTOpPHOro OMbITa, JIAOOPATOPHOW pPabOTHl MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOCKTA);

YMEHHUSI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHUKAMHM B COBMECTHOW MO3HABATEIBbHOU U
HCCIJIEIOBATENLCKOM NIEATEIbHOCTH MPU PELICHUH BO3HUKAIOMIMX NpoOJieM Ha OCHOBE yuéra
O0IIMX HMHTEPECOB W COIJIACOBaHMSA MO3UIUHN (0OCYXIeHHsS, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMbD», KOOPAUHALIMS COBMECTHBIX JACHCTBUIA, OINpe/ieJieHe KpUTEpUEB MO OIIEHKE KauecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1€l CTBUSA:

YMEHHE CaMOCTOSITEIILHO OINPENEIATh LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIUPOBAaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JEATEIbHOCTh, BBIOMpPATH
HanOonee H(PQeKTUBHbIE CIOCOOBI pelleHHs Y4eOHBIX M [O3HAaBaTElIbHBIX  3aad,
CaMOCTOATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIA QJITOPUTM JEHCTBHU IpU
BBITMOJIHEHUM 33J1aHUM ¢ y4ETOM TMIOJIyuYeHHs HOBBIX 3HaHMH 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBaX M PEaKIHsIX, OIIEHUBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOMN LENH,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B YCIIOBUHU 3aJaHUI.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJCpKaHuUs,
YCTAHOBJICHHOTO JaHHOW (enepasibHOW paboyeil TpOrpaMMoid, BBIJCISIOT: OCBOCHHBIC
o0yyaroIMMHCsS Hay4Hble 3HAHUsS, yYMEHUS M CIOCOOBI JeHCTBUH, creruduyeckue s
npeaMeTHOW oOnacTu «XHUMHS», BHIbI JESATEIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS, €ro
MHTEPIpETalNH, TPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IIUUHBIX YUEOHBIX U HOBBIX CUTYallUsX.

K xoniy oOydeHus B 8 kjiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHA:

. pacKpblBaTh CMBICI OCHOBHBIX XUMHYECKHMX IOHSTHUH: aToM, MOJEKYyJa,
XMMHUYECKUH 3JIEMEHT, IPOCTOE BELIECTBO, CII0KHOE BEILIECTBO, CMeCh (OJHOpOJHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTh, OTHOCUTENIbHAsl aTOMHas W MOJIEKYJISIpHAs Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas J0JII XUMHUYECKOIO JJIEMEHTAa B COEAUHECHMH,
MOJISIPHBI 00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHE, COJIb, SJIEKTPOOTPHUIATEIBHOCTh, CTETECHb
OKMCJIEHUs, XUMUYECKasl peakiys, KiIacCU(PUKaLUs peakuui: peakluuu COCTUHEHUs, PEeaKLuu
pa3jIokKEeHUs, peaklUu 3aMEIlEHus, peakuuu oOMEeHa, 9K30- M SHAOTEPMHUUYECKUE PEaKIINH,
TEIUI0BOM 3 GEKT peakluu, sIpo aToMa, 3JIEKTPOHHBIN CI0H aToMa, aTOMHasi OpOUTallb, PaycC
aToMa, XMMHUYECKasi CBA3b, MOJISIPHAs U HEMOJSpHAas KOBAJEHTHAsl CBSI3b, MOHHAs CBSI3b, HMOH,
KaTHOH, aHUOH, PacTBOP, MaccoBas J0JIs BellecTBa (IIPOLEHTHAs KOHLEHTpAIHs) B pacTBOPE;



L4 HWIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHNYCCKHX MTOHSATHH H MMPUMCHATDH
OTHU MOHATHUS IPU OIMMUCAHUU BCUICCTB U UX HpeBpaIIICHI/If/'I;

o UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJI COCTaBJeHHsS (OpPMys BELIECTB U
YPaBHEHUN XMMHUYECKUX PEaKIIUil;
o OIpEEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb

OKHCIICHUS JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, IPUHA/IIICKHOCTD BEIIECTB K ONpPEAeIEHHOMY
KJIAcCy COCAMHCHHA Mo ¢GopMyliaM, BHJ XUMHYECKOW CBsI3M (KOBAJCHTHAas W HOHHAs) B
HEOPTaHMYECKUX COCTMHEHUSX;

. packpbeiBath  cMbicn  Ilepuoamueckoro  3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TIOHUMAHHUE TEPHUOIUYECKON 3aBHCHMOCTUA CBOMCTB XMMHUUYECKHX JJIEMEHTOB
oT ux mnojoxeHuss B llepuoguyeckoil cucTemMe, 3aKOHOB COXpPAHEHHUsI MacChl BEUIECTB,
MMOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO yU€HHUs, 3aKOHAa ABOTaIpo;

o OMHUCHIBaTh M XapakTepu3oBaTh TabiauuHyro (opmy Ileprogudeckoit cuctembl
XUMUYECKUX DJIEMEHTOB: pa3iMuaTh MOHITHS «TJIaBHas moArpynmna (A-rpyrmrma)» U «rnodoyHas
noarpynna (b-rpynma)», maneie u OoNbIIUE MEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOpHIE
umeroTcs B tabmnuue «lleproanyeckast cuctema XuMudeckux >nementoB J[. M. MenneneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKUX SJIEMEHTOB (COCTaB M 3apsn
siipa, o0IIIee YUCIIO SJIEKTPOHOB M PACTIPEICIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

. KJIacCU(PUITMPOBATh ~XUMHUYECKHE DJEMEHThI, HEOPraHWYeCKHE BEIIECTBa,
XUMHUYECKHE PeaKIu (10 YUCIY M COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETLIOBOMY
s dekry);

o XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHME CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, TMOJTBEPKAasl ONHMCAHWE NPUMEPaMH MOJIEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHil;

L4 MMPOrHO3UpOBATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX Ka4CCTBCHHOI'O
COoCTaBa, BO3BMOXXHOCTH IMPOTECKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX;
L4 BBIYHUCIATH OTHOCUTCIIBHYHO MOJICKYJIPHYIO W MOJIAPHYHO MAcCChl BCIICCTB,

MacCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opMyJie COCMHEHUS, MACCOBYIO JIOJIO BEIIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peaKkiny;

o MPUMEHSATh OCHOBHBIE ONEpPALUU MBICIUTEIbHON JESITEIbHOCTH — aHalIu3 |
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3aINI0, KIACCU(PUKAIINIO, BHISBICHUE MPUIMHHO--
CJIEICTBEHHBIX CBSI3€U — JUIsl U3YUYEHUS! CBOMCTB BELIECTB U XUMUUYECKHUX PEAKIINIl, ECTECTBEHHO-

Hay4yHble METOJbl TO3HAHMUA — HaAOIOJIEHHEe, H3MEpPEHHE, MOJIEIMPOBaHUE, HKCIHEPUMEHT
(peanbHBII U MBICTIEHHBIN);
. ClleZIoBaTh MpaBHJaM TMOJb30BAHUS XUMHUYECKOW MOCYNOH M JabopaTOpHBIM

o0OpymoBaHMEM, a TaKXKe IMpaBWIaM OOpalleHHus C BEIECTBAMH B COOTBETCTBHU C
MHCTPYKLUSMHU TI0 BBIIOJHEHHUIO JaOOpPAaTOPHBIX XWMHYECKHUX OIBITOB MO TOJYYCHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KUCIOPOAA), MPHUTOTOBICHUIO PAaCTBOPOB C
ONpPEACIIEHHON MacCOBOM JOJIEM PAacTBOPEHHOrO BEUIECTBA, IUIAHHUPOBATH M IPOBOJUTH
XMMHUUYECKHE SKCIEPHMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEIOYEH M KHCIOT C ITOMOIIBIO
MHINKATOPOB (JIakMyC, (heHONPTaNCHH, METUIIOPAHXK U JPYTHUE).

K koniy oOyueHus B 9 Kjacce mpeaMeTHBIC Pe3yIbTaThl Ha 0A30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYYAOLINXCS YMEHHIA:

o PacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHATHI: XUMHUYECKHHA DIIEMEHT,
aToM, MOJIEKyJla, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHb OKHCICHHS, XWMHUYECKash pEeakius, XHUMHUYeCKas CBs3b,
TETIOBON A(PQEKT peakiu, MOJb, MOJISIPHBIM 00BEM, pacTBOpP, HIEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYCCKAST TUCCOIMAINS, PEAaKIUH HOHHOTO OOMEHa, KaTaju3aTrop, XHUMHYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTHMblE peakIMH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC
peaKIyy, OKHUCIUTENh, BOCCTAHOBUTENIb, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPOITHS,



aM(pOTepHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi), KPUCTALTUIEeCKast
peméTka, KOpPpO3HMsl METaUIOB, CIUIAaBbl, CKOPOCTh XWUMHYECKOM pEaklHH, MPEeeTbHO
nomyctumas koHreHTpauus [1/IK Bemectsa;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSITHH U MPUMEHSTH
3T TOHSTHS IIPU ONMCAHUU BEIIECTB U UX NPEBPAILICHUN;

J UCIONb30BAaTh XMMHUYECKYI0 CHMBOJIMKY MJIsI COCTaBJICHHS (DOpPMYN BEUIECTB U
YpPaBHEHUN XUMUYECKUX PEAKIIUI;

. ONpeNeNsATh BaJCHTHOCTb M CTENEHb OKHUCICHHS XHMHUYECKHX DJEMEHTOB B
COCIMHEHMSIX pPa3JIMYHOIO COCTaBa, IPUHAJUICKHOCTb BEIIECTB K ONPEACIEHHOMY KIIAcCy
COoeMHEeHH 1o (opMynaM, BUJ XUMUYECKON CBS3U (KOBAJICHTHAs, MOHHAs, METAJJINUYECKasi) B
HEOPTraHMYECKUX COCAMHEHMSX, 3apsiJ HOHA 10 XUMHYECKOW (opmyle, XapakTep cpenbl B
BOJHBIX pacTBOpax HEOPraHWYECKHUX COCAMHEHUH, THUIl KPUCTAIMYECKONM  pEelETKU
KOHKPETHOTI'O BEILIECTBA;

. packpsiBaTh cMbica  [lepuonnueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAaHWE: OIMHUCBIBATH M XapaKTepU30BaTh TaOMMUHYIO (Hopmy
[leproanueckoit cUCTEMbl XMUMUYECKUX 3JEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAsl MOATPYIINa
(A-rpynma)» u «nobounas moarpymnmna (b-rpymnma)», Manbie U OONbIIME MEPUOJIBI, COOTHOCUTH
0003Ha4YEHHUs, KOTOPbIE UMEIOTCS B MEPUOINYECKON TaOJHIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOlee YUCIO JIEKTPOHOB U
pacrpeiesieHne UX M0 JEKTPOHHBIM CJI0sIM), OOBSICHSITH OOIIHE 3aKOHOMEPHOCTH B M3MEHCHHUH
CBOMCTB 3JIEMEHTOB M UX COCIMHEHHMH B mpeaenax MajblX MEPHOJIOB M TJABHBIX MOJTPYII C
Y4ETOM CTPOEHHUS UX aTOMOB;

. KIaCCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTHl, HEOpPraHWYecKHe BEIEeCTBa,
XUMHUYECKHE PEAKIMH (II0 YUCIIY M COCTaBY YYaCTBYIOIIMX B PEAKIMM BEILIECTB, I10 TEIJIOBOMY
s¢dekTy, Mo N3MEHEHUIO CTETNIeHEeW OKUCIICHUS XUMHUECKHUX 3JIEMEHTOB);

. XapakTepu30BaTh (OMUCHIBATh) OOIIME U celU(pUUECKUe XUMUYECKHE CBOMCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, TOJATBEPKAasi OMMMCAHUE MMPUMEPAMU MOJICKYJIIPHBIX U MOHHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

. COCTABJISITh YPABHEHUS JJICKTPOIUTUYECKON IUCCOLUALUU KUCIOT, IIEJI04Yed U
CoJiell, MOJIHbIE M COKpAalll€HHBbIE YpPaBHEHHS pEaklMii MOHHOTO OOMEHa, YpaBHEHHS peakiui,
MOJTBEPXKJIAIOIINX CYLIECTBOBAHUE TIE€HETHMUECKOM CBSI3M MEXAY BELIECTBAMHU pa3IMYHBIX
KJIaCCOB;

J pacKpbIBaTh CYILIIHOCTh OKHCJINTEIBHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuil;

o IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMS,
BO3MO>KHOCTH NMPOTEKAHMSI XUMUYECKHUX MTPEBPALICHUM B Pa3JIMYHBIX YCIOBUSX;

. BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYO M MOJISIDHYIO MAacChl BEILECTB,

MacCOBYIO JIOJII0 XUMUYECKOTO AJIEMEHTa M0 (opMylie COSAMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA
B pacTBOpE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHYECKON PEAKIIUU;

o coONMOIaTh TpaBHia TOJIH30BAHUS XHMHUYECKOH TOCYIOW M Jab0opaTOPHBIM
o0opy/TIoBaHUEM, a TaKXKe TPaBHJIa OOpAIICHUS C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKITUSIMU
[0 BBHIMOJIHEHUIO JAa0OPATOPHBIX XWMHUYECKHUX OINBITOB IO TIOJNYYCHUIO M COOUpPaHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa M YTIEKUCIIOTO Ta3a);

L IMPOBOAWUTL PCAKIWH, IMOATBCPKIAAOIINC KA4eCTBEHHBIA COCTaB Pa3IUYHBIX
BEIECTB: PACIO3HABATH OMBITHBIM MYTEM XIOpUI-, OpOMHUI-, HUOAUI-, KapOoHaT-, docdar-,
CHUJIMKAaT-, Cy.]'II)(l)aT-, TUAPOKCUA-NOHBI, KaTHOHBI aMMOHHA W HOHBI HM3YYCHHBIX MCTAJIJIOB,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

° MNPUMCHATH OCHOBHBIC OIICpalnun MBICIIUTEILHON ACATCIIBHOCTU — aHaJIu3 U
CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTU3aIlUI0, BBISABICHUE NPUIHHHO-CIICICTBECHHBIX
CBSI3El — AJI1 U3Yy4YCHUSA CBOMICTB BCIIECCTB U XHUMHWYCCKUX peaKqu/'I, C€CTCCTBCHHO-HAYYHBIC



METOJIbI TO3HAHUS — HAONIOJCHHE, U3MEPEHHEe, MOJCIUPOBAHME, DKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN ).

COILEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHauyajbHbIE XUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Poiib XMMHM B JKM3HHM 4YelOBEeKa. XMMHS B CUCTeMe Hayk. Tema u
BeniecTBa. du3nueckre CBOWMCTBAa BEIIECTB. ArperaTHoe cocTosHHE BelecTB. Ilonsatue o
MeTO/ax Mo3HaHus B XUMHH. YucThIe BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE 3JeMEHThl. CHUMBOJBI XMUMHYECKUX 3JIEMEHTOB.
[IpocTble U cnoXKHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUYECHHE.

Xumudeckass ¢opmyna. BaleHTHOCTH aTOMOB XHWMHUYECKHX DJIEMEHTOB. 3aKOH
ITOCTOSIHCTBA COCTaBa BemecTB. OTHOCHTENbHAS aTOMHAas Macca. OTHOCHUTENIbHAST MOJIEKYJIIpHAs
Macca. MaccoBas 10JI1 XUMHUYECKOIO 3JIEMEHTA B COCIMHECHUH.

KomnuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBSI3b KOJIMUECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel o hopMynaM XUMHUYECKUX COCTUHEHHM.

@u3nYecKue M XUMUYECKUE SBICHHS. XHUMHUYECKash peakuus U €€ MpPU3HAKU. 3aKOH
COXpPaHEHHUsI MacChl BEIIECTB. XUMHUecKne ypaBHeHHs. Kiaccupukanus XUMUYECKUX PEeakIuit
(coemuHeHus, pa3IoKEeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYyI0H, mpaBuiiaMu paboThl B jJabopatopur ¥ npuéMamu
oOparieHusi ¢ j1abopaTOpHbIM 00OpYJOBaHHWEM, W3yYE€HHE U ONMUCAHHE (PU3UUECKUX CBOMCTB
0o0pa30B HEOPraHMYECKHUX BEIeCTB, HaOmioAeHHe (u3NYecKuX (IUIaBJIIEHWE BOCKA, TasHHUE
JbJa, paCTUPAHHUE caxapa B CTYINKE, KUNIEHUE M KOHJEHCAlMs BOJbI) U XMMUYECKUX (FOpEHHUE
CBEYH, MPOKAJIMBAHWE MEIHOW TPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KHCJIOTOW) SIBICHUH,
HaOIIO/IEHUE W OTMHMCAHKUE TMPU3HAKOB MPOTEKAHMS XUMHUYECKUX PeakIuil (pa3lokeHue caxapa,
B3alMOJICIICTBHE CEPHOU KHMCIIOTHI C XJIOpHUIIOM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWH, B3auMoJieiicTBUE jkene3a c pactBopoM coiu memu (II), m3yuenuwe crnocoboB
paszesieHus CMeceil: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIAPUBAHHUE, TUCTHIUISLIMS,
xpomatorpadus, TpPOBEJECHHE OYUCTKM TMOBAPEHHOW CONHM, HaONIOJICHWE W OIMHCaHUe
pe3yabTaTOB MPOBEJACHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3[aHUE
MoJIesIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

Ba:xHeiimue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3nyxa. Kucinopon — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoja B npupoje, Gpuzndeckue U XMMHUECKHUe CBOMCTBA (peaKMU TOPEHHUS).
Oxcunpl. Ilpumenenue kuciaopoga. CnocoObl TOJTy4YEeHHs KHUCIOpoJa B J1abOpaTopuul U
poMbIIeHHOCTH. KpyroBopor kucinopoaa B npupojie. O30H — auioTporHas MOAU(PHUKAIISL
KHCIIOPOJA.

TernoBoit 3pdexT XuMHUECKOW peakuuy, TEPMOXMMHUYECKHE YpPaBHEHHS, H5K30- U
OHAOTEPMUYECKUE peaKUMU. TOmIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CJIOS.

Bomopon — »ieMeHT M mpocToe BelecTtBo. HaxoxzaeHue Boxopoga B IIPUPOJE,
¢buznyecKkue U XuMUYeCKHe CBOWCTBA, MPUMEHEHHE, CIIOoCO0BI nosydeHus. Kuciaotel u conu.

MounsipHbiii 00BEM Ta30B. Pacu€Thl MO XUMUYECKUM YPAaBHEHUSIM.

®usnueckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HacwleHHble 1
HEHACBIIICHHBIE PAacTBOpPLI. PacTBOpUMOCTH BellecTB B Bojxe. MaccoBas H0is BEILIECTBA B
pactBope. XUMHYECKUE CBOMCTBA BOAbl. OCHOBaHMs. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbsl B mpupoje. 3arps3HEHHE MNPUPOIHBIX BoA. OXpaHa U OYHMCTKA
MIPUPOTHBIX BOJI.



Knaccudukanus nHeopranumueckux coenuHeHuid. Oxcuapl. Knaccuduxamnus OKCHAOB:
coJsieoOpasyromire (OCHOBHBIE, KUCIOTHEIE, aM(OTEpHBIE) U HecosieoOpaszyromue. Homenknarypa
okcuoB. Dusnyeckrue U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyyeHue okCcuioB.

OcHoBanus. Knaccudukanuss OCHOBaHUM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuil. PuU3HUECKHE M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomyuenue
OCHOBAHMI.

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucnor. duszndeckre 1 XMMHYECKHE
cBoiicTtBa KucioT. P akruBHocT MmetaiuioB H. H. bekerosa. Ilomyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XMMHUYECKHe cBoicTBa coiiell. Ilomydenune
COJIEH.

I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COECTUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHNe COJepkKaHUs KUCIOPOAa B BO3/yXe, MOIy4YeHue, coOupaHue,
pacrno3HaBaHME M HM3y4Y€HHE CBOMICTB KHCIOpOJa, HaOJIOJeHHE B3aWMOJEWCTBUS BEILECTB C
KHCJIOPO/IOM U YCIIOBHS BO3HMKHOBEHMS M TpEKpalleHHs TopeHus (Tmoxkapa), 03HaKOMJICHHE C
oOpa3aMi OKCHJIOB U ONUCAaHME HMX CBOICTB, NOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U
U3yueHHe CBOWCTB BOjOpoAa (ropeHue), B3auMmojeiictBue Bojopona ¢ okcuaom meau (II)
(BO3MOXHO HCTIONB30BaHUE BHUICEOMATEPHAIIOB), HAOIIOJCHHUE OOpPa3IlOB BEIIECTB KOJIUYECTBOM
1 Moib, HccienoBaHnEe OCOOEHHOCTEH PacTBOPEHHs BEIECTB C PAa3JIMYHON pacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBHE BOJBI C MeETalJIaMHM (HAaTpUeM M KaJbliieM) (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAJIOB), HCCIIEJIOBaHHE OOpa3l0B HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0IeHuEe M3MEHEHMsS OKpPAacKH WHAMKATOPOB B PAcCTBOPAX KHUCIOT W IIeNIouei, M3ydyeHue
B3aumojeicTBusi okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJIaMU,
peakuuil HEWTpalu3aluu, IIOJy4YeHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OIHOIO
MeTaJula IpyTruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a]1a4 10 TeMe «BakHenmme
KJIACChl HEOPTAHUYECKUX COEAUHEHUI.

Ilepuoguveckuii 3akoH u Ilepuoanyeckasi cucreMa XMMH4YeCKUX dj1emeHToB /I, W.
Menpneneesa. Ctpoenune aToMOB. XUMH4YecKasi CBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TONBITKM KIacCU(DUKALMU XUMHUYECKUX dSJeMeHTOB. [loHsTHe o0 Trpymnmax
CXOJHBIX 3JE€MEHTOB (ILIE€JOYHbIE U MIETOYHO3EMENIbHBIE METAJUIbI, TaJOreHbl, MHEPTHBIE ra3bl).
DJeMeHTHI, KOTOpbIe 00pa3yloT aM(OoTepHbIE OKCUIBI M THIPOKCUIBI.

[lepmonnueckuii 3akoH. Ilepuommueckas cucrema xumuyeckux osnemeHtoB [[. .
MenneneeBa. KopoTtkomepuoaHnas W JulMHHONEpuojaHas ¢opmbl lleproguueckoi CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoner u rpynmbel. DU3NYECKUH CMBICI
MIOPSIIKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIBI JJIEMEHTA.

Crtpoenue atomoB. CoctaB aromMHbIX sjep. M3otombl. OnekTponbl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUECKUX 3JIeMEHTOB [leproanyeckoil cucTeMbl
. W. Mengeneea. XapakTepuUCTHKa XHMHYECKOIO »JJIEMEHTa MO €ro TMOJIOKCHHI) B
IIepnonnueckon cucreMe [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS PAJNyCa aTOMOB XMMUYECKHUX HJIEMEHTOB, METAJUIMYECKUX
Y HEMETAJUIMYECKUX CBOWCTB IO IPpyIIaM U epruoJam.

3nauenue lleprnoanueckoro 3akoHa u [leproguueckoil CHCTEMBI XUMUYECKUX AJIEMEHTOB
JUIsl pa3BUTHUSA HayKU U npakTuku. J[. . MenzeneeB — y4€HbIN U TpaXKJaHUH.

XuMuyeckasi  CBSI3b. KoBanentHas  (monsipHass W HEMOJIApHAs) CBSI3b.
DNEKTPOOTPULIATENLHOCTh XUMUUECKHX AJIEMEHTOB. VloHHas1 CBSA3b.

Crenenp  okucieHusd. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakuuu. [Iporeccs
OKHCJIEHUS ¥ BOCCTAHOBJIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



u3yueHHe OOpa3lloB BELIECTB METAVIOB W HEMETAJUIOB, B3aMMOJEHCTBHE THUIAPOKCHIA
LMHKa C pacTBOpaMHU KHCJIOT U IIeJ0Yel, MPOBEJEHHE ONBITOB, WUTFOCTPUPYIOLIUX MPUMEPHI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHUE, PEaKIH Pa3JI0KEHUs, COSTUHEHNU).

Mescnpeomemnwie ceasu

Peanuzanus MeXIpeIMETHBIX CBS3€H MIPU U3yUYEHUU XUMHUH B 8 KJIacce OCYIIECTBIISIETCA
yepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, Tak M MOHSITHUH,
SABJIAIOIINXCSI CACTEMHBIMM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IMKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE TOHATHS: HAy4dHbIM (akT, TUIOTEe3a, TEOpus, 3aKOH,
aHauM3,  CHHTE3,  KJacCU(UKAlMs,  MEePHUOAMYHOCTb,  HAONIOJCHHE,  HKCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJA, H30TOIbI,
PaZMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUM 3apsjl, BELIECTBO, TeJI0, O0bEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PM3NYECKUE BEIMYMHBI, €IUHHIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE TMOPOJbI, IOJE3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKust

[lepuonnueckuit 3akoH. llepwomuueckas cuctemMa XuUMHYecKux »dieMmeHtoB /[l U.
MenneneeBa. CTpoeHHe aTroOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUONOB, Kalus, KaJblUsl U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [leprnonnyeckoil cucTeMe U CTPOEHUEM X aTOMOB.

Crpoenue BemecTBa: BHIbl XMUMHYECKOW CBA3M. THUIBI KPUCTAINIMYECKHUX PEIIETOK,
3aBHCHUMOCTb CBOICTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEmETKM M BHJA XUMHUYECKOHN
CBSI3H.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHWYECKMX BeIIEeCTB. XMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYEeCKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKUX PEeaKIHil M0 pa3iINyHbIM MpU3HAKaM (110 YUCIY U COCTaBY
YUYacTBYIOIIMX B pEaKIMM BEILIECTB, MO TEIIOBOMY 3(dekTy, Mo H3MEHEHHMIO CcTeneHeil
OKHCIJIEHUS XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, M0 YYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xuMuyeckoil peakiuu. [lonsarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonstue o
kartanuze. IloHstne o XumHueckoM paBHOBecHU. @DaKTOphl, BIHAIOIIME HAa CKOPOCTh
XUMHMUYECKOHN pEaKIIUU U TOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENHbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, JJIEKTPOHHBIN OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YPaBHEHMHM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a DJIEKTPOHHOTO OajlaHca.

Teopus 37M€KTPOIUTUUECKON AUCCOLMALIMUA. DIEKTPOIUTH U HEIIEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHM3M JHMCCOLMALIMM BELIECTB C pPa3jMYHbIMM BHJAMHU XHUMHUYECKOH CBS3U.
Crenenp auccounaryi. CUibHbIE U CllaOble 3JEKTPOIHTHI.

Peakuyu noHHoro oOMeHa. YCloBUS NPOTEKaHUsS peaklMii HOHHOTO OOMEHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHUI M COJEW B CBETE
Mpe/CTaBlICHU 00 3IEeKTPONUTHYECKOW aucconuanuy. KadecTBeHHble peakIuu Ha HOHBI.
[TonsaTHE O THIpPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISIMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METAJJIOB M HeMeTauioB (TpaduTa M anMmasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCJIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XHMMUYECKON peakUuu OT BO3JCHCTBHUS pa3IMYHBIX



(bakTOpOB, HCCIEAOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLHALUU
KHUCJIOT, IIeno4Yed M cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUEO MAaTepUalioB), IPOBEIECHUE
OIBITOB, WJUTIOCTPUPYIOIIUX NPHU3HAKK MPOTEKAHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJka, BbIJENIEHHE Tra3a, oOpa3oBaHHE BOJbI), OMNBITOB, WUIIOCTPUPYIOIIMX TMPUMEPHI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakUid (rOpeHHe, peakiMM pa3ioKeHUs, COCAUHEHHS),
pacro3HaBaHME€ HEOPTraHMYECKHX BEIIECTB C TMOMOIIbIO KAaY€CTBEHHBIX pEaklui Ha HOHBI,
pEeLIeHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTajibl U X coeJUHEHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHs aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CrtpoeHune W (U3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJIOT€HOB.
XVWMHYECKHE CBOWCTBA Ha IpHUMEpPE Xjopa (B3aMMOJEIHCTBHE C METAJUIAMH, HEMETAJUIAMH,
mienoyamu).  Xnoposoaopod. ConsiHas —KWCIOTa, XHUMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPO/a Ha OPTaHU3M uelloBeKa. BakHelre Xa0puabl
1 X HaXO0XJIEHUE B IPHUPO/IE.

OO6mast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OCoOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue u (pu3MUeckue CBOMCTBA NMPOCTHIX BELIECTB —
KHCJIOpO/a M cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOpPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepsl. CepoBomopoj, cTpoeHue, (U3MUECKHE W XUMHUYECKHE CBOWCTBA. OKCHABI CEphl Kak
NIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3MYECKHEe M XUMHUYECKHE CBOICTBa
(obmue kak mpeAcTaBUTENS Kiacca KHCIOT M crhenuduueckue). XUMHYECKUE peakiuw,
JeKallie B OCHOBE MPOMBIIUICHHOTO croco0a MoyydeHus cepHoil KucioTel. [Ipumenenue
cepHOil kucyoTsl. Cosli CepHOI KUCIIOTHI, KaUeCTBEHHAsl peakius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ COEIMHEHWH B npupone. XHMMHUYECKOE 3arps3HEHUE OKPYJKAIOLIEH cpenbl
COETMHEHMUSIMH Ccepbl (KUCIIOTHBIE IOXKIH, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

Ob6mass xapakrtepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOECHHUS aTOMOB,
XapakTepHbIe CTENEeHW OKUCICHUSA. A30T, pPacCHpOCTpaHEHHWE B NpUpoAe, (QHU3HMUECKUEe U
XUMHUYecKkue cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHUak, ero pusndeckue 1 XUMUYeCKue
CBOWCTBa, MoJyueHHe U npuMeHeHne. Conu aMMOHUS, UX (U3NYECKUe U XMMUYECKHUE CBOMCTBA,
npuMeHeHue. KaduecTBeHHasi peakiysi HAa MOHbI aMMOHHUA. A30THas KHUCJIOTa, €€ IMOJIy4YEHHE,
¢usnueckue M XMMHUYECKHE CBOiicTBa (0OlIMe Kak NpeACcTaBUTeNs Kiacca KHUCIOT U
cnenuduueckue). VcnonpzoBaHue HUTPATOB U COJiE aMMOHHUSI B KayecTBE MHHEpaJIbHBIX
ynoOpeHuii. XuMUYECKoe 3arps3HeHNEe OKpY Karollel Cpeabl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE
JOXKIH, 3arpsi3HEHUE BO31yXa, MOYBbI M BOJOEMOB). Pochop, amuioTponHble MOAUPUKAUN
dochopa, ¢puznueckue u xumuueckue cporctBa. Oxcun docdopa (V) u dhocdopnas kuciora,
¢busznyeckue M XHMMHUYECKHE CBOMCTBa, moiyueHue. lcmonb3oBanue QochaTroB B KadecTBe
MUHEPAJIbHBIX YA0OpEHHH.

O6mas xapaktepuctuka 3ieMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTENICHW OKHUCICHUS. YTIIEpOo/, aJUIOTPOINHbIE MOAU(HKALINY, PAaCTIPOCTPAaHEHHE B
npupoje, Gpundeckne u XMMUIECKHe CBOMCTBA. AncopOnus. KpyroBopot yriiepona B mpupo/ie.
Oxcunpl yriaepona, Ux (GpU3MUEcCKue U XMMUYECKHE CBOWMCTBA, JICHCTBUE HA KUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. JKOJOTUYECKHE MPOOIeMBbI, CBsA3aHHBIE ¢ OKcuaoM yriepona (IV),
TUIIOTE3a INI00ANBHOrO MOTEMJICHUsT KIUMaTta, MapHUKOBbIM 3¢ dekT. YrompHas kuciaora U e
CONM, MX (U3MUECKHe U XUMHYECKHE CBOWCTBA, MOJyuyeHHWEe U npumeHeHue. KadyectBeHHas
peaknus Ha  KapOoHaT-MOHBL.  Vcmonmp3oBaHMe  KapOOHATOB B OBITY, MeEAMIUHE,
MIPOMBIIIJIEHHOCTH U CEJTLCKOM XO35UCTBE.

[lepBoHauanbHbIe MOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KAK O COCIUHEHUSX yriepona
(MeraH, »JTaH, OSTWIEH, alETWIEH, JTaHOJ, TJHMIEpPUH, YKcycHas kucnora). IIpuponnsie
UCTOYHUKU YIJIEBOJOPOJOB (yroib, HPUPOAHBIM Ta3, He(dTh), MPOAYKTHl HX MEpepadOTKU
(6en3uH), UX POk B OBITY U MPOMBIIUICHHOCTH. [IoHITHE 0O OMOTOTUYECKH Ba)KHBIX BEIICCTBAX:



KHUpax, Oenkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeIOBeKa. MarepHallbHOe €IUHCTBO
OpPTraHUYECKUX M HEOPTAHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usmdeckne W XUMHYECKHE CBOWMCTBA, MOJNyUYEHHUE M TMPUMEHCHHE.
Coenunenuss kpemHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHUEeBOU kucinoTe. CUITUKATHI, UX UCIIOJIb30BaHNUE B OBITY, B IPOMBIIIICHHOCTH. BaxHeiie
CTpPOUTEIBHBIC MaTepUalibl: KEepaMuka, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiembr
0€30IacHOTO MCIIOIH30BAHMS CTPOUTEIHHBIX MAaTEPHATIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I[0B HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEAKIIMI Ha XJIOPHUA-UOHBI U HAOIIOJCHHE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxkarmue (GU3NYECKUE M XUMHUYECKHE CBONCTBA TaJOr€HOB U MX COCIMHEHHH (BO3MOKHO
UCIIOJIb30BaHUE BHUAECOMATEpUaAOB), O3HAKOMJIEHHE C O0pa3llaMH XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMIIEHHE ¢ oOpa3iamMu ceppl U €€ COCIWHEHUSMH (BO3MOXHO HCIOJIh30BaHUE
BHJICOMATEpPHAJIOB), HAONIOJCHWE TMporlecca OOyIriIWBaHHWsS  caxapa TOJ  JCHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYCHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOMN
KHCJIOTBI, TIPOBEJICHNE KAYECTBEHHON peakiuu Ha Cyab(aT-MOH M HAONIOACHHE TMpHU3HaKa €&
MPOTEKaHUs, O3HAKOMIICHHE ¢ (pU3MUecKMMH CBOWCTBaMHU a3oTa, ¢ocdopa M MX COeIUHEHUI
(BO3MOYKHO MCIIOJIb30BAHHUE BHIEOMATEpUANIOB), 00pa3iaMu a30THHIX U (PochOpHBIX yA0OpEeHNUH,
MoNly4eHue, coOMpaHue, pacrmo3HaBaHWE ¢ H3YYCHHE CBOWCTB aMMHUaka, IPOBEACHHE
KaueCTBCHHBIX pEaKIMid Ha HWOH aMMOHHUS U (ochar-uoH W U3YyYCHHE TMPU3HAKOB HX
MPOTEKaHUsl, B3aUMOJCIHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BaHNE BHUCOMATEPUAJIOB), M3YUCHHUE MOJCIICH KPUCTAUIMYECKHX PEHmETOK aiMasa,
rpadura, ¢yiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOTA3a, MOJTyUeHHE, COOMpaHue, paclio3HaBaHUE
U U3yYCHHE CBOICTB YTJIEKHCIIOTO Trasa, MPOBEIEHHE KAaYeCTBEHHBIX PEakIuii Ha KapOOHAT U
CHWJIMKAT-UOHBl M U3YYCHHE TMPU3HAKOB HUX TMPOTEKAHHUs, O3HAKOMJICHHE C MPOAYKIHEH
CHJIMKATHOM MPOMBILIUIEHHOCTH, PEUICHUE SKCIEPUMEHTANbHBIX 3aJa4y Mo Teme «Bakuelue
HEMETaJUThl U UX COCTUHEHUS.

MeTa/libl M UX COeIMHEHUS

OOmass xapakTepUCTUKA XUMHUYECKHX DJEMEHTOB — METa/VIOB HAa OCHOBAaHUU WX
nonoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB J. . MenneneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraummueckas CBs3b M METAIMYECKas KpUCTaJUTHYecKas
peméTka. ODJIEeKTPOXUMHUYECKUN psl HampsDKeHUH MerauioB. DU3MYECKHEe U XUMUYECKUE
cBoiicTBa MeTayuioB. OOmMe crnocoObl Moy4eHus MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIaBsl (CTallb, YyT'YH, NIOPATIOMUHUN, OpoH3a) U
WX TIPUMEHECHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[[{enounble MeTaibl: MojoxkeHue B llepuonnyeckoit cucteMe XUMHUYECKHX AJIEMEHTOB
. . MengaeneeBa, CTpO€HUE UX aTOMOB, HAXOX/ICHHE B MpHUpoje. PU3NUeCKHe U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbI U TUIPOKCUIBI HATpUs U Kanus. [Ilpumenenue
IIEJIOYHBIX METAJUIOB M UX COCTMHCHHM.

[IlenoyHo3emMenbHBIE METAJUIBI MarHui M KaJbLMK: TOJNOKEeHHE B llepmommueckon
cucreMe xumuyeckux snemeHToB J[. M. MeHneneeBa, CTpOCHHE MX aTOMOB, HaXO0XXICHHUE B
npupoae. Puznueckue U XMMUYECKHUE CBOICTBA MarHus W Kajblus. BaxxHeime coequHeHUs
KaJbIHsl (OKCHI, THAPOKCU/T, COJN). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B llepmoanueckoil cucteme xumMuyeckux saemeHToB [ U.
MenpeneeBa, CTpOCHHE aToMa, HaxoXKJIeHUe B mpupoze. Ousnyeckne u XMMHUYECKHUE CBOWCTBA
amoMuHAs. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUAPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepmomnueckod cucreme XuMU4eckux osnementoB [, .
MeneneeBa, CTpOCHHUE aToOMa, HaxoKJeHue B mpupoae. Ousznyeckue U XMMHUYECKUE CBOMCTBA
xeneza. Okcuapl, Tuapokcuasl U coiu kenesa (II) m »xenesa (III), ux cocras, cBoicTBa U
MOJIyYEHHE.



Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o0pasllaMd METalIOB W CIUIaBOB, MX (PU3MUECKUMH CBOWCTBaMH,
U3yUYeHHE pe3yJbTaTOB KOPPO3UHM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEpPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHUS OKCHIA KAIBIUS M HATPHUS ¢ BOAOU (BO3MOXXHO MCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), HMCCIEIOBAHUE CBOMCTB >KECTKOM BOJBI, IpoOIlecca TOPEHHUs Kele3a B
KHCIoposie  (BO3MOXHO  HCIOJNB30BaHHE  BHUJCOMATEpPHUANIOB), MPU3HAKOB  IMPOTEKaHUs
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alllOMUHUA, IMHKA, *kene3a (II) u xenesza
(III), memau (II), HaGmroeHre U OMKMCAHKE MPOILIECCOB OKPALIMBAHUS IUIAMEHW MOHAMH HaTpus,
KaJdusg M KalbLus (BO3MOXHO HCIOJIB30BaHUE BUAECOMATEPHUAJIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB TMJIPOKCH/A aTIOMUHUS U TUAPOKCUAA IIMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 IO
TeMe «Ba)kHele MeTaibl U UX COEAUHEHUS».

XuMHus M OKpYKaoLas cpeaa

BemectBa u MaTepuansl B IOBCEAHEBHOMN JKHU3HM 4elloBeKa. be3omacHoe UCIosib30BaHNe
BEUIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomip Mpu XUMHUYECKHX OXKOTrax U
OTpaBJICHHUSX.

XUMHYecKOoe  3arpsA3HEHHE  OKpyKawolued cpeabl  (mpeneibHas — JOMyCTUMAas
KOHIIEHTpalus BemiecTs, Aajee — [1/1K). Posb XuMum B perieHMH SKOJIOTHUECKUX MPOOIIEM.

Xumuueckuii Ikcnepumenm:

u3yuyeHre o0pas3loB MaTepHasoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE MaTepPHAJIbl).

Mesrcnpeomemnwie ceasu

Peanuzanus MeXIpeIMETHBIX CBS3€H MIPU U3yUYEHUN XUMUH B 9 Kilacce OCYyIIECTBIISIETCA
yepe3 UCIOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, Tak M MOHSITHUH,
SABJIAIOIIUXCSI CACTEMHBIMM JUISl OTAEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE TOHATHS: HAy4dHbIM (akT, TUIOTEe3a, 3aKOH, TEOpHs,
aHauM3,  CHHTE3,  KiJacCU(UKalus,  MEepHOAMYHOCTb,  HAONIOJCHHE,  HKCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MaTepUAIIbI.

®usuka: marepus, aToM, OJIIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJA, H30TOIbI,
pPaMOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUH 3apsid, MPOBOAHHUKH, MOJYHIPOBOJHUKH,
JMRJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, TIas,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKash pEIIETKa, CIUIaBbl, (U3UYECKHUE BEIMYUHBL,
€IMHHULIBI U3MEPEHUS1, KOCMUUECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/b1, CoHIIE.

buonorust: ¢otocunTes, npixanue, Ouocdepa, S3KOCUCTEMA, MUHEpaIbHbIE YIOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MuUHEpanbl, TOPHBIE TMOPOJbI, IOJE3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
3 HauMeHnoBanue KoanuyecTBo 4acoB
[
pa3aesioB U TeM Y4er padouei
KonTtposbHble IIpakTuyeckn | IlpoexTsl
MPOrpamMMbl Bcero NMpOrpamMMbl BOCIIUTAHUS
padoThI e padoThbI
Pazgea 1. IlepBoHayajibHble XMMUYECKHE TOHATHS
XuMust — BaKHas BBI60p e TIIPUBJIEKAaTh BHUM
0bnacThb TEMBI aHue IKOJIEHUKOB K
€CTCCTBO3HAHUA 5 ) ITPOCKTOB L[ICHHOCTHOMY acCIIEeKTy
MPAKTUYECKOU M3y4aeMbIX Ha YpOKe
JIEATCILHOCTH SIBJICHUM,
YCJI0BEKA OpraHU30BBIBATH PabOTY
BemecTBa 1 1 JIeTeH C COLIMAIILHO
XUMHUYECKUE 5 3HAYNMOM PIH(bOpMaIII/IGfI -
peakuu 00CyXaTh, BBICKA3bIBATh
MHCHIE;

e HCIIOJIb30BAThH
BOCIIUTATCIBbHBIC

BO3MOXXHOCTH  COJIEp KaHUS
y4eOHOro TMpeaMeTa dyepes

JIEMOHCTPALINIO JETIM
MPUMEPOB  OTBETCTBEHHOTO,
TPAKJIAHCKOTO  TMOBEJCHUS,

MPOSIBJICHUS] YEJIOBEKOIIOOUS
U 100pOCEepICUHOCTH;

e WCIIOJIb30BaHUC
KpaeBeI4ecKoro MaTepuala
NPy HAaNOJHCHUU YypoKa U
JIOMAIIIHUX 3aJaHui

e HHUIMUPOBATH U




MOJIICPKUBATH
UCCIIEIOBATEIBCKYIO "
MPOEKTHYIO  JESITeNbHOCTD
NIKOJIEHUKOB

e OpraHuszanus
oO1eHus

e (QopmupoBath U
pa3BUBATh HABBIKHU, 3HAHUS O
3I0pPOBOM 00pase KU3HU

e aKTHBH3UPOBATH
MI03HABATEIILHYIO
AKTUBHOCTb.

Hroro no pazaeny

0

Pasnen 2. BaxkHeiiline npeactaBuTe/ M HEOPraHMYECKUX BelleCTB

Bosnyx. Kucnopon.
[Tonsitue 00
OKCHJIax

Bonopoa.Ilonsitue
O KHCJIOTax U COJIAX

Bona. PacTtBoOpBI.
ITousarue 00
OCHOBaHUIX

OCHOBHBIE  KJIACCHI
HEOPTaHHYECKUX
COCTMHEHUN

e CIIOCOOCTBOBATH
npodecCuoHaTLHOMY
CaMOOMPEIEICHUIO
HIKOJIEHUKOB

e TPHUMEHSTH HA
ypoke WHTCPAKTUBHBIC
dbopMbI paboTHI:
WHTCIUICKTYalbHbIE  UTPHI,
OATAKTHYECKUN
TeaTp, AMCKycCcuu, paboThl B
napax u Jip.;

e OpraHU30BBIBATH
me)cTBO  MOTHBHUPOBAHHBIX
U 3pYJUPOBAHHBIX YHaLTUXCS
HaJ WX HEYCIEBAIOIINMHU
OJIHOKJIACCHUKAMH;




Hroro no pazaeny

0

Pasnen 3. Ilepuoamveckmii 3akoH u Ilepumoamyeckasi cucremMa xumuuyeckux 3jemeHtoB JI. H.
MenpeneeBa. CTpoeHue aToMOB. XUMHU4YeCKasl CBA3b. OKNCJINTEIbHO-BOCCTAHOBHUTE/IbHbIC PeAKIIUN

[Tepuoauueckuit

[Tepuoanueckas

3 cucrema

B XHUMHYECKUX
snementoB J[. N.
Meunneneena.
CtpoeHne aToma

3aKOH u

XuMHuueckas CBS3b.
3  OKuCIHTEIBHO-

2 BOCCTaHOBUTEILHEIE
peakiuu

e TMIOKa3bIBaTh
o0yJaromuMces CBSI3b
npeaMeTa ¢ HCTOpUeH |
MMPAKTUYCCKUM
MPUMEHEHUEM B KU3HU

HAaY4UTh yUaIuxcs
aHaJTM3UpOBaTh,  CPABHUBATH,
KOHKPETU3UPOBATh u
IIPEJICTaBIISTh o0pa3Ho
BEJINYNHBI u (baKTsl,
OTHOCAIINECS K
KOHOMHUYECKHM SIBJICHUSIM,

SIBJIEHUSIM COIMAJILHOMI u
00IIECTBEHHOM KU3HHA

Uroro no pazneny

5
PesepBHoOe BpeMmst 3amura
TIPOEKTOB
OBIIEE
KOJIMYECTBO YACOB 3

110 IIPOTPAMME




9 KJIACC

1o HaumenoBa KoJsmnuecTBo yacos
HHe pasjieyioB  H Beero KouTpoabHbI IIpakTH4eckne IIpoekTt Yuet paboueii nporpaMmmbl
TEM IPOrpamMMbl e padoThI padoThI bl BOCIIUTAHUS
Paspnen 1. BemecTBo 1 XMMHYECKHE PeaKIUH
IToBTOpeHune u Br160op
yrinyOseHue 3HaHuR 1 TEMBI e TIOKa3bIBaTh
OCHOBHBIX pa3leioB | 5 IIPOEKTO 00YHUAIOIIMMCS CBSI3b IPEAMETa C
Kypea 8 kacca B ucTopHeit u [PaKTHYECKUM
OcHoBHbIE IIPUMEHEHUEM B KU3HU
3aKOHOMEPHOCTH HAy4HUTh yUaImxcs
XUMHUYECKUX 4 AHAIU3UPOBATH, CPaBHHBATb,
peakimi KOHKPCTU3UPOBAaTh M IMPCACTABIATH
DNeKTpOoNUTUYECKAS o0pa3HO  BeMMYMHBI W (haKTHl,
JUCCOLMAITHS. OTHOCAIMECS K  SKOHOMHYECKUM
XuMHUECKHE 1 1 SIBIICHUSIM, SIBJIEHUSIM COLIMAJIbHOU U
peakuuu B 8 00IIECTBEHHOM KU3HU
pacTBopax
Uroro no pazaeny 17
Pa3gen 2. HeMeTa/JIBI M BX CO€IHHEHUS
Oo6mas
XapaKTEPUCTHKA
XUMEYCCKIX A 1 e TIPUBJICKATh BHUMAHHE
snementos  VIIA- HIKOJIbHUKOBK LIEHHOCTHOMY

IPYIIIbL. [ aJIOreHEbI ACIICKTY HU3y4YaCMbIX Ha YPOKC

SIBJICHUI, OpPTaHU30BHIBATH PA0OOTy

Ob1mas JeTell  C COIMANBPHO  3HAYUMOI
XapaKTCpUCTHKA unopmanmeii  —  06CyKmaTh,
XMMHYECKUX

BBICKA3bIBaTh MHCHME;
3JIEMEHTOB VIA-| 6

rpynnsl. Cepa u eé
COETMHEHMUSI

O06mas 1




XapaKTCPHUCTUKA

XHUMHYECKUX
3JIEMEHTOB VA- 7
IPYIIIBL. Asor,
dbochop m 1704
COEIUHEHHUS
OOmas
XapaKTepUCTHKA
XHUMHYECKHX
24 9JIEMEHTOB IVA- ] 1
IpyHIBL. YIIeposa U
KpeMHUA U UX
COEIUHEHHUS
Hroro no pasneny 25
Pa3gen 3. MeTa/uIbI M UX COeITHHEHUS
31 OOmue  cBoiicTBa TIPUBJIEKATh BHUMAHHE
METaJJIOB 4 IKOJIbHUKOB K
LEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypoKe
SIBIICHHH,
Baxkueiimme OpraHU30BBIBATh PadOTY
3.2 MeTaIBl M MX | 1 JeTen C COLIMAJILHO
COEIUHEHHUS 3HaUMMON WHOpMaIuen —
0o0cyXaaTh, BBICKA3bIBATH
MHCHUE;
Hroro no pasneny
20
Pasnen 4. Xumusi u okpyxaonias cpeia
4.1 Bemecrsa u e IIOKa3bIBATh
MaTepHallbl B )KU3HH | 3 o0ydJaronmmMcsl CBS3b TpeaMera C

YCJIOBCKA

HCTOpUEH U [PAaKTUYECKUM
IIPUMEHEHUEM B KU3HU




00pa3Ho

HAy4HUTh
aHaJIN3UPOBATh,
KOHKPETU3UPOBATh U TMPEACTABIATH
BEJIMYHMHBEL H
OTHOCAIIMECS K  JKOHOMHYECKHUM
SIBJICHUSM, SIBJICHHSM COIIMAJILHOM H
0OIIIECTBEHHOH KU3HU

Uroro no pazaeny

3
PesepBHOE BpeMs 3amura
b P 3 IPOEKTOB
OBILEE
KOJMYECTBO YACOB 63 4 7
110 ITPOTPAMME

IIpunoxenne 1.

Oco0eHHOCTH OLIeHKH JOCTH/KeHHS INIAHMPYEMbIX Pe3yJIbTaTOB 10 y4eOHOMY npeaMeTy « XHMHUsD)
1/Criucok UTOTOBBIX IUIAHUPYEMBIX PE3YJIbTAaTOB

ILlnanupyemble pe3yibTaThl JTansl Cnoco0b1
OLICHKHU
MeTanpeaMeTHbIe Pe3yJbTAThI:
IIO3HAaBaTCJIbHBIC BJIaACHHUC HCIIOJIb30BATh IIpU OCBOCHUU TeMaTH4YSCKUH YCTHO
YHUBEpCaJIbHbIE 0a30BbIMHU 3HAHUH npUEMBbI JIOTMYECKOT0
TEXHOJIOINYECCKUEC JJOTM4€CKUMU MBINTJICHUA —BBI6I/IpaTB OCHOBaHUA WU
JeUCTBUSA JnefcTBUAMU KpUTEpUH  JUId  KJIacCH(UKaLuY|
BCIICCTB 1 XUMHUNYCCKUX peaKuHﬁ;
BBIACTIATH XapPaKTCPHBIC YCTHO
[PU3HAKU TOHATUH U YCTaHaBIMBATh
X B3aUMOCBA3b, HUCIIOJIB30BAaTh

COOTBETCTBYIOLIME  MOHATHA  JUIS]
O0O0BSICHEHUSI OTJIENBHBIX (DAKTOB U
SIBIICHUIA;

ydaimxcs
CpaBHMBATb,




YCTaHaBJIMBATb MMPUINHHO-

CJIICACTBCHHBIC CBs3U MCXKIY|
N3YyUaCMbIMU SABJICHUSIMU,

YCTHO

CTPOUTH JJOTUYCCKUC

paccyXaeHus (MHIIyKTUBHBIE,
e TyKTHUBHEIE, no aHaJIOTuN),
BBISIBIISITD 3aKOHOMEPHOCTH 10|
[IPOTUBOPEUYHUS] B PacCMaTPUBAEMBIX
SBJICHUSX, (POPMYIUPOBATH BBHIBOIBI
U 3aKJIIOYCHUS;

IIPAKTHKA,
YCTHO

0a30BLI€
MCCIe0BATEIbLCKHE
mercTBUA

BIIAJICTh Hay4HOU
TEPMHUHOJIOTHEH, KJIIOYEBBIMU
MOHATUSIMU M METO/IaMU B 00JacTu
0€30MacHOCTH >KU3HEIESITENbHOCTH;

YCTHO

BJIAJIETh PEKUMOM
JEATEIBHOCTH 1O  IOJYyYEHHIO
HOBBIX 3HAHUM, 1504
npeoOpa3oBaHUI0 U TMPUMEHEHHUIO
JUIS PELICHUs] pa3IMYHbIX HayYHbIX
3aj1a4, B TOM 4HCJe NPH pa3paboTke
U 3allUTe NPOEKTHBIX padoT;

YCTHO

packpbIBaTh  MPOOJIEMHbIE
BOIIPOCHI, OTpa’karomye
HECOOTBETCTBUE MEXKIY PpEaJIbHBIM
(3a1aHHBIM) u HauboIee
OJaronpUsTHBIM COCTOSIHUEM
00BbeKTa (SIBJICHHS) B IIOBCEIHEBHOM
KHU3HHU;

YecrHo,
IIMCBMCHHO

MeTo/ibl PadoThl
¢ uHopmanuei

-o0agarens HaBBIKOB
CaMOCTOSITEIIFHOTO TIOHMCKa, cOopa,
0000IIEeHNsT U aHAJIM3a PA3TUYHBIX
BHUJIOB HCTOYHUKOB MH(pOPMAINH W3
Pa3HBIX THIIOB npu

YCTHO




MIPEIOCTABICHUH JTAHHBIX
nHpOpMaMOHHOW  0e30MacHOCTH
JTUYHOCTH;

-00amaTh HaBBIKAMH  II0
MPEIOTBPALICHUIO PHUCKOB,
00ECIIeUYeHHI0 YIpO3 M 3allluTe OT
oracHocTel HugpoBoit cpepl;

- WCIIONb30BaTh CpPEACTBA
UH()OPMAITMOHHBIX u
KOMMYHUKAITHOHHBIX  TEXHOJIOTHIA
B yueOHOM nporecce c
CcOOJTIOIEHUEM TpeOOoBaHMI
HPrOHOMHKH, TEXHUKHU
0e3omacHOCTH
Y TUTHEHBI

KOMMYHHKATHB
HbI€ YHHUBEpCAJIbHbIC
TEXHOJIOTMYECKHE
JeHCTBHSA

3a/1aBaTh BOIIPOCHI 10|
CylIecTBYy OOCYyXTaeMoOil TeMbl B
XOJle Jualora W/WiIM JUCKYCCHUH,
BBICKA3bIBATh UACH, (POPMYIUPOBATH
CBOM IIPEJIOKEHUSI OTHOCHUTEIIBHO|
BBITIOJIHEHUSI TIPEJITIOKEHHOM 3a]/1a4;

BBICTYNAaTh C IpPE3CHTALMEH
pE3yIbTaTOB [M03HABATEJIbHOM|
NeATEeIbHOCTH, MOy YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO
CBEPCTHUKAMHM IIPU  BBINOJHEHUHY]
XUMHUYECKOTO IKCIEPUMEHTA,
[IPAaKTUYECKON paboTsI 10|
MICCIIEIOBAHUIO CBOMCTB HM3y4acMbIX
BELIECTB, pealu3aliu  y4eOHOTro
poekTa u (OpMYIUPOBATH BBHIBOBI
[0  pe3yJbTaTaM  IPOBEAEHHBIX
MCCIJICIOBAHUM ITYTEM COTIJIACOBAHUs
MO3UIMI B XoAe O0OCYyXIeHUS U
0OMeHa MHCHHSIMH.

YCTHO




PEryJIATUBHLIC METOAbI CaMOCTOATCIIbHO YCTHO

YHUBEpCaJIbHbIE CAMOKOHTPOJISA [JIAHUPOBATh U OCYIIECTBISATH CBOIO
TEXHOJIOTHYCCKUEC HOSH&B&TGHBHyIO ACATCIBHOCTD,
JNIEUCTBUS ormpenieNsisi €€ Uenum W 3a/1aud,
KOHTPOJIMPOBAaTb U 1O  MEpE
HEOOXOIMMOCTH KOPPEKTUPOBATH

[peaaracéMblii  QJITOPUTM  JI€MCTBUIA
[P BBIMIOJHEHUHW  yYEOHBIX U
MCCIIeIOBATENLCKUX 33]1a4, BRIOUPATH
HanOosiee A(h(HEKTUBHBIN CMOCOO HX
pemeHuss ¢ y4€ToM  MOJy4YeHHUs
HOBBIX 3HAHMH O BEIIECTBAX W
XUMUYECKUX PEAKIHUAX;
OCYIIECTBJISATh CAMOKOHTPOJIH
CBOCH  JIEATEILHOCTH Ha OCHOBE
camMOaHaJIn3a U CaMOOIICHKH.

TpeGoBaHus K BHICTABJIEHUIO O0TMETOK 32 MPOMEKYTOUYHYIO ATTECTALMIO;

IIpoMe:xxyTouHasi aTTrecTalusi — 3TO YCTAHOBJEHHE YPOBHSl [OCTHKEHUS] Pe3yJbTATOB OCBOEHUSI Y4eOHBIX NpeAMeTOB, KYPCOB, MOIYJIeH,
NpeaycCMOTPEHHBIX 00pa3oBaTeJIbHOM NPorpamMmMoii U yueoHbIM miianom MOY «Tyounckas COL»

l'ogoBast mpomexxyTouHasi aTTecTalysi IPOBOAUTCS HA OCHOBE PE3YJIbTATOB YETBEPTHBIX (IIOJYTOJOBBIX) IIPOMEKYTOUHBIX ATTECTAllMi, U IPEICTaBIISIET
co00i1 pe3yabTaT 4eTBEpTHOM (IIOJIYyTOA0BOI) aTTECTAllMU B Cllydae, eCill YYeOHBIN MpeIMeT, Kypc, MOIYJIb OCBauBajICs 00y4YalOIUMUCS B CPOK OAHON YETBEPTHU
(momyroaus), OO0 cpeaHee apuPMETHISCKOE PEe3yIbTATOB YETBEPTHBIX (IIOIYTOJJOBBIX) aTTECTAIUN B CIy4ae, €CIM YIeOHBIH MPeIMET, KypcC, MOYJIb OCBAUBAJICS
oOydJarmuMucs B Cpok Oosee ogHON ueTBepTH (moyroausi). OKpyriieHne pe3ysbraTa MPOBOJUTCS B MOJIb3y O00ydYaloOLIErocs Mo MpaBUiiaM MaTeMaTHYecKOro
OKpYIJICHUSA

[IpomexxyTouHast aTTeCTaI|sl IPOBOJIUTCA HA OCHOBE MPHUHIIUIIOB OOBEKTUBHOCTH, OecipucTpacTHOCTH. OlieHKa pe3yJbTaTOB OCBOCHUSI 00YUaIOIIUMUCS
00pa3oBaTeNbHBIX MPOTPAMM OCYIIECTBISETCS B 3aBUCUMOCTU OT JOCTUTHYTHIX OOYYarOIIUMCS Pe3ylbTaTOB U HE MOXET ObITh MOCTaBlieHA B 3aBUCUMOCTH OT
dbopMbI TIONTydeHUs1 0O0pazoBaHus, GopMbl 00ydeHHS U Jp. 00CcTOATENbCTB. 3.3. IIpomMekyTouHast aTTecTamus SBISETCS 00s3aTeNbHOW At oOydarormmxcs 2-11
knaccoB. OHa moJpa3fAenseTcsl Ha aTTeCTallMi0 M0 UTOoraM yuyeOHOW 4eTBepTH A 2-8 KJIaccoB, aTTeCTAIMio0 Mo utoraM monyroaus B 9-11 kmaccax, mo uroram
roja st 2-11 kmacco. 3.4. [IpoMexxyTOUHOM aTTeCTalMK MO TOTaM YE€TBEPTU WM MOJIYTOus, To/1a oaexaT Bce oOy4daromnuecs 2-11 kimaccoB. ATrecTarus mo
UTOTaM YEeTBEPTHU (TOJYTrOJusi) OCYLIECTBISETCS Ha OCHOBE OLIEHOK TEKyIIero KOHTpojs. OOyuaromuiicss MOKeT ObITh HE aTTeCTOBAaH IO MPEeIMETy TOJIbKO B
ciydae mpomycka 6omnee 50% ydeOHOTO Bpemenu. [Ipu mpormycke o0ydaromumcs 1Mo YBaXKHUTEILHOW IPHYUHE 00Jiee MOJIOBUHBI YUeOHOTO BPEMEHH, OTBOJUMOTO
Ha U3y4eHue y4eOHOro mpeaMera, Kypca, MOAyJIs, 00yJarouiicss IMeeT MpaBo Ha MEePEHOC CpoKa MPOBEACHUS MPOMEKYTOUHON arTecTanuu. /g oOyyarommxcs,
paHee He U3YYaBIIUX WA U3YUYaBIIUX APYrod MHOCTPAHHBIN SI3bIK, yIOBIETBOPUTEIIbHASI OTMETKA BHICTABJISIETCS HA OCHOBE 0A30BBIX YMEHUN YUTATh, IEPEBOIUTD
C YYETOM IpPOABMKEHUS OTHOCUTENBHO cels. 3.5. [IpoMexxyTouHO# aTTecTaly Mo UTOraM roja mojyiekar Bce oOyuatomuecs 2-11 kmaccoB. ['omoBasi oTMeTka
BBICTABJISIETCSl IyTEM HAXOXKJICHUS CpeaHed apu(MeTHUYecKOod OTMETKH pPe3yJIbTaTOB YYEOHBIX MEpHOJ0B. ['00Basi OTMETKA BBICTABIACTCS IIEJIBIM YUCIOM B



COOTBETCTBUH C MPaBUIAMHU MaTEeMAaTUYECKOTO OKpyTieHus. 3.6. Oukcaius pe3ylbTaTOB MPOMEKYTOYHON aTTECTAIIMK OCYIIECTBISCTCS MO S- OAIIbHON CUCTEME:
«5» - OTIIMYHO, «4» - XOpo1I0, «3» - YIOBIETBOPUTEIBHO, «2)» - HEYJOBJIECTBOPUTEIHLHO

Ipunoxenne2
CucremMa OleHKH TOCTHKEHUI yUauxcs

OcHoBHasl 33/1a4a ¥ KPUTEPHIA OIIEHKH — OBJIaJIEHHUE CUCTEMOU y4eOHBIX AEHCTBUN C N3ydYaeMbIM Y4eOHBIM MAaTEpPHAIIOM.

Cucrema OLIEHKH BKJIIOYAET B ce€0s1 BHYTPEHHIOIO (OCYIIECTBISEMYIO CaMOW IIKOJION) U BHEUIHIOKO (OCYIIECTBIsieMasi BHEUTHUMHU 110 OTHOIIEHUIO K IIIKOJE
ciyk0ammu).

JUJ1s1 OLIEHKH HCIIONB3YeTCsl NepCOHN(UITMPOBaHHAS MHPOPMALIUS M aHOHUMHAs! (HeTIepCOHU(PUIIMPOBAHHAS).

[TepconuguimpoBaHHOM OlIEHKE MOJJIEKAT TOJIBKO METaIllpeIMETHBIE U MTPEeIMETHBIC Pe3yIbTaThl U3 0JI0Ka «BBIMYCKHUK HAYYUTCS.

O1eHKa JOCTHKEHUH PeaTn3yeTcsi «<METOAOM CIIOKEHHS», IPH KOTOPOM (PUKCUPYETCS JOCTHKEHHUE OTIOPHOTO YPOBHS U €T0 MPEBHIIICHHE.

Jl7is olleHMBaHMSI MCTIONB3YIOTCS: CTaHIAPTU3UPOBAHHBIE MMUCHMEHHBIE U YCTHBIE PabOThI, MPOEKTHI, MPAKTUUYECKHE pabOThl, Ja00paTOpHbIe paOOTHI, TECTHI,
3a4eThl, TBOPUYECKUE pabOTHI, CAMOAHAIN3, CAMOOIICHKA, HAOIIOICHUS U TI.

Tunel 3agaHuil, KOTOPbIe MCHOJIb3YIOTCH I OLEHKHU JOCTHKEHHU:

1o (hopMe OTBETA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;

110 YPOBHIO MPOBEPAEMBIX 3HAHUH, YMEHHH, CTTOCOO0B JIeHCTBUIA: 0a30BBINA U MOBBIIICHHBIA YPOBCHD;

0 UCTIONIb3YEMBIM CPEICTBaM: 3aJaHus ISl MUCbMEHHOM MITM YCTHOM Oece/bl, MpaKTHYeCKue 3a1aHus, T1abopaTopHbIe paboThI;
no (opme mpoBeieHus: A1 MHANBUAYAIBHON WK TPYNIOBOI paOOTHI.

Hrorosasi ouenka ckjaabIBaeTcs u3:

HAKOIUIEHHBIX OIIEHOK (XapaKTepHu3yIOT TMHAMUKY 00pa30BaTeIbHBIX JOCTHKEHUN yUyaluxcs);
OLICHKH 32 CTaHAAPTU3HPOBAHHBIC UTOTOBBIE PA0OTHI (XapaKTEPH3yIOT YPOBEHb MPUCBOCHUS CIIOCOOOB JCHCTBUIN)

BHyTpeHHIOI0 cCTEMY OlleHKH HA CTylleHH OCHOBHOI0 00111ero 00pa30BaHusi KIAaCCUPUIIMPYETCs CIEAYIONUM 00pa3oM U BKIIOYAET MPOLIETYPHI:
WHAUBUHAYAJIbHbIE Ppe3yJbTaThl y4dalmuxc - B cdepe pa3BUTHS y HHUX KOMIIETEHTHOCTHBIX YMEHHUH W HABBIKOB, BBISBISIIOTCS B XOJ€ IICHXOJIOTO-
MeJaroru4eckoro MOHUTOPUHTa;

NpeAMeTHbIe Pe3yJabTaThl - PE3YJIbTAThl, IOJyUYEHHBIE B IIPOLIECCE OLIEHUBAHUS YUUTENISIMU IIKOJIBI HA MIPEIMETHOM YPOBHE;

BHYTPHMIIKOJIbHbIE Pe3YJbTAThI - PE3yJIbTAThl, OJyUYEHHbIE B XOA€ aJMUHUCTPATUBHOTO KOHTPOJISI, UTOTOBOM aTTeCTallMU ydyalmxcs ( KOHTPOJIbHBIE padOThI,
IIPOMEXKYTOUHBIE, UTOTOBBIE, AMATHOCTUYECKUE);

BHEIIKOJIbHbIE Pe3yJIbTaThl - Pe3yJIbTaThl OJIMMINA/I, KOHKYPCOB, COPEBHOBAHHM, KOH(MEPEHIIUN U T.IL.;

pe3yJIbTaThl, OJyUYEHHBIE B X0/I¢ He3aBUCHMON BHEIIHeH OLeHKH - pe3ysbTaThl NoxydeHHble B Xxoae [1A;

Hedopmaiu3oBaHHAs OlleHKA - TTOPT(OIHO.

J1is onmcanus JOCTIDKEHHUH 00y4alOIMXCsl 1e7€CO000pa3HO YCTAHOBHUTD CIEAYIOUIHE MSATh YPOBHEH:
YpoBennb JlocTHxeHNe IVIAHUPYEMBbIX Pe3yJbTATOB Ouenka

(oT™MeTKA)




ba3oBbrii JNEMOHCTPUPYET OCBOCHHME Y4YEOHBIX JEHCTBHI C OMOPHOMN | CKYIOBIETBOPHUT
YPOBEHb CHCTEMOW 3HaHWUW B  paMKax Juana3oHa (Kpyra) | eTpHO» (nm
AOCTHKEHU I BBIJICJICHHBIX ~ 3a7ad. OBiajneHue 0a30BBIM  YPOBHEM | OTMETKAa  «3»,
ABJIIETCS JIOCTATOYHBIM JUISI TPOJOJDKEHHs OOyueHHUs Ha | OTMETKa
CIIEAYIONIEH CTYNeHH 00pa3oBaHUs, HO HE MO MPOPHIEHOMY | «3a4TEHO»).
HaIpPaBIICHUIO
IloBbIlIEHHBIN | yCBOGHME  ONOPHOW  CHCTEMBl 3HAaHMM HAa  YPOBHE | OLICHKA
YPOBEHb OCO3HAaHHOTO  IPOM3BOJBHOIO  OBJIAJCHUA  YYEOHBIMH | «XOPOILO»
NEHCTBUSAMH, JOCTaTOYHBIA O Kpyrosop, wmupoTa (win | (0OTMETKa «4»);
n30MpaTenbHOCTH) MHTepecoB. Takue oOydaroluecs MOTyT
OBITh BOBJIEYEHBI B MPOEKTHYIO JEATEIBHOCTb 10 MPEAMETY
U COPMEHTHPOBAHbI HA MPOAOKEHHE OOy4eHHUs! B CTapILUX
KJaccax 1o JaHHOMY IpOQUIIIO.
Bobicokmnii bonee monHoe (IO CpaBHEHUIO C MPEABIAYILIMM) YCBOEHHE | OLIEHKA
YPOBEHb ONOPHOM CHUCTEMBl 3HAaHUN Ha YPOBHE OCO3HAHHOIO | «OTJIUYHO»
NPOM3BOJILHOTO  OBJAAeHHS  y4eOHBIMH  JIE€HCTBUSAMH, | (OTMETKA «5»).
JIOCTaTOYHBIM Kpyrosop, Mmupora (WM H30UpaTEIbHOCTH)
uHTepecoB. Takue oOydaronrecs MOTyT ObITh BOBJICYCHBI B
IIPOEKTHYIO JIE€ATEIBHOCTD 10 MPEAMETY U COPUEHTUPOBAHBI
Ha IpOAOJKEeHNE 00yYeHHs B CTapIIUX Kjlaccax Mo JaHHOMY
npoQuIIO.
IloHM:KeHHBIN | OTCYTCTBME  CHCTEMaTH4YeCKOM  0a30BOM  IMOATOTOBKH, | «HEYIOBJIETBOP
YPOBEHb 00y4arolMMcsi He OCBOEHO JIaX€e U MOJIOBUHBI IITAHUPYEMBIX | UTEIBLHO»
pe3yIbTaToB, KOTOpBIE OCBaWBaeT OOJBITMHCTBO | (OTMETKA «2»)
o0yJaromuxcs, HMMEIOTCS 3HAUYMTENIbHBIE TPoOeNbl B

3HAHWSX, JanbHelee oOydeHuwe 3aTpyaHeHo. [Ipu sTom
06yqa}onmﬁcs[ MOXKET BbBIIIOJHATH OTACJIBbHBIC 3adaHUA
MOBBIIEHHOTO ypoBHA. JlanHas rpymnmna oOydaromuxcs (B
cpemHeM B Xoje oOydeHHs cocraBisomias okono 10%)
TpeOyeT chenuanbHONM JAMarHOCTUKU 3aTpyJHEHUl B
0o0ydyeHuu, mnpoOeroB B CHUCTEME 3HAHUW M OKa3aHUH
I[eJICHANPaBICHHOW TOMOIIM B JIOCTIDKEHHH 0a30BOTO




YPOBH:

Huzxnii HaJIMYUE TOJIbKO OTIENIbHBIX (parMEHTApHBIX 3HAHHUM 10 | OLEHKA «ILJIOXO0»
YPOBEHb IIPEAMETY, JlanbpHennee o0OyudeHue IpaKTHYECKU | (OTMeTKa «1»)
HEBO3MOXKHO. TpebyeTcs cnernuanbHas MOMOILb HE TOJIBKO
no ydyeOHOMY TMpeaMeTy, HO U 10 (OPMUPOBAHUIO
MOTHUBAIMY K OOYYEHUIO, pa3BUTHIO MHTEpeca K M3y4aeMoi
npeIMeTHOW o001acTy, MOHUMAHUIO 3HAYMMOCTH IpeaMeTa
JUIsl )KU3HHU U JP.

XapakrepucTuka nu(ppoBoii OeHKH (0TMETKH)

«5» (€OTJUYHO0») — YypOBeHb BbINOAHEHUSA TPEHBOBaHWI 3HAUMTENbHO Bbile YA0B/IETBOPUTE/IbHOMO: OTCYTCTBME OLWMBOK KaK MO TeKylemMy, Tak M Mo npeaplayLuemy
yyebHOMYy maTepurany; He 6osee OAHOrO HeAOYETA; IOTMYHOCTb U NOSIHOTA U3NTOXKEHMWA.

«4» («X0pOII0») — yPOBEHb BbINONHEHUA TPE6OBAHMIA BbilE YA0BNETBOPUTENLHOIO: UCMONb30BaHWE AOMNOJHUTENILHOTO MaTePUana, NONHOTA U NOTUYHOCTb PACKPbLITUA
BOMPOCA; CAMOCTOATE/IbHOCTb CYXAEHWIM, OTpaXKeHWe CBOEro OTHOLIEHWS K NpeameTy obcy:KaeHusa. Hanmume owmMbOK U HeLo4yeTOB B KO/IMYECTBEHHOM BbIPAXKEHMM MO
OTAENbHbIM NPeaMEeTaM OTPAYKAETCA B IOKA/bHbIX aKTax O TEKYLLEN 1 UTOroBow (pybexkHon) aTTecTaumm oby4varoLwmxcs.

«3» («yI10BJIETBOPUTEJIBHO)») — AOCTAaTOMHbIA MUHUMA/bHBIM YPOBEHb BbINOMHEHWA TPe6OBaHUIA, NPeAbABAAEMbIX K KOHKPETHOW paboTe, OTAENbHbIE HApyLWEeHUs
JIOTUKM U3/IOXKEHWUA MaTepuasna; HenoJsIHOTa PacKpbITUA Bonpoca. Hananune owmMbOK U Hedo4YeTOB MO OTAE/bHbIM NpeaMeTam B KOMYECTBEHHOM BbiPa*KEHUN OTpPayKaeTca B
JIOKaNbHbIX aKTax O TeKyLlel 1 MToroom (pybexHoin) aTtectaunmn obyyatowmxcs.

«2» («IJ10X0») — ypOBEHb BbINONHEHWSA TPEHOBAHUIA HUXKE YA0BIETBOPUTE/ILHOMO: HAPYLLUEHWE IOTVUKM; HEMOIHOTA, HEPACKPbLITOCTL 06CYKAaeMOro BONpoca, OTCYyTCTBME
aprymeHTauum nMbo ownbBOYHOCTb ee OCHOBHbIX NOOXKeHUI. Hannune ownbok U HeaoueToB MO OTAE/IbHbIM NpeaMeTaM B KOJIMYECTBEHHOM BbIPAXKEHUU OTpaXKaeTcs B
JIOKaNbHbIX aKTax O TeKyLLEeN 1 UTOrosol (pybeskHoi) o6 atTecTaumm obyvatolmxcs.

KoHTpo/ibHO-U3MepHuTe/IbHbIE MaTepuaiabl MPEAHA3HAYCHBI ISl NMPOBEPKH YPOBHS YCBOEHHUS Y4eOHOTO Marepualia Ha OCHOBaHHH OOpa30BaTEIBHOTO
MUHHMYyMa COJCp)KaHUsI 00pa3oBaHHs M TPEOOBAHWH K YPOBHIO TIOATOTOBKH BBITYCKHUKOB IKOJ. OHHM COCTAaBIICHBI HA OCHOBE MHOTOJICTHEH TeIarorndecKoi
MPAKTUKU C YYETOM Pa3JIMYHBIX METOJANYECKHX pa3pabOTOK.

[To BceM rimaBam Kypca M MX pasieliaM IpesiaraeTcsi TeKyIIHid U TeMaTHYeCKUH KOHTPOJb 3HAHWHA M YMEHUH B (hOpME XUMHUYECKUX IUKTAHTOB U TECTOB,
CaMOCTOSITETILHBIX U KOHTPOJIBHBIX Pa0OT. 3a1aHusl 000MX BapHaHTOB PaOOT CXOJHBI MO COJIEPKAHUIO U XapAKTEPY BBIMNOJIHAEMBIX YUCOHBIX AEUCTBUI.

Jlnst opranuzanmu 3G HEKTUBHON pabOTHI BCETO Kilacca ¢ YYETOM MHAMBUIAYATBHBIX CIIOCOOHOCTEH Ka)KIOTO yJallerocs B pse padoT, BXOIANIUX B TIOCOOHE,
IIPEACTABIICHBI 3a1aHMs] PA3JIMYHBIX YPOBHEH CIIOKHOCTH.

He3aMeHMMBIM MTOMOIIHUKOM TieJjarora B KOHTPOJIC 3HAHWH SIBIISIOTCS 3aiaHusi B ¢opme Tecta. VX MOXKHO HCIONB30BaTh Ha Pa3HBIX JTalax y4eOHOTO
npoiiecca:

* TIPU U3yYSHHH HOBOTO MaTepUaa;

+ Ha 3Tare 3aKperIeHHs] H3y4YeHHOTO0 MaTepuarna;

+ Ha ypokax 000O0IIaIoero MoBTOPEHHS;

* IIpU TEKYLIEM U TEMAaTUYECKOM KOHTPOJIE 3HAHUN, YMEHUN U HABBIKOB YYallIUXCS;



« TIpH MOATOTOBKE YYaIlIUXCsl K DK3aMeHaM Kak B YCTHOM, TaKk M B MUCbMEHHOU Gopme, ocodeHHo B hopme EID.

JIJI KaK0M TEMBI U €€ Pa3JieioB MPeIJIOKEHBI TECTOBBIC 3aJ[aHMs PA3HOTO YPOBHS CIIOKHOCTH B JIByX BapHaHTaxX, pacCUMTaHHBIC Ha 15—35 MUH wiu Ha
1enbIi ypok. [1yist BRICTaBICHHS OIICHKHU Tpe/IaraeTcsl HCIOIb30BaTh CISAYIONIYO MPOIICHTHYIO IIKAITY:

35% BBIITOJIHEHHEIX 3aJaHUH — OIICHKA «2»);

36—61 % — omeHKa «3»;

62—85% — oleHKa «4»;

86—100% — omenka «5».

B 3aBucumocTu ot PE3YIbTATOB BBINTOJIHECHUA pa6OTBI YUUTEIIb MOXKET BHOCUTE B IPCIJIOKCHHYIO CUCTEMY OLICHUBAHUS KOPPCKTUBEI, IIOCKOJIBKY OCHOBHAA 1CJIb

KOHTPOJIS B JAHHOM CJTy4ae — He COOCTBEHHO BBICTABJIICHUE OIICHKH, a OTPEIe/IEHUE YPOBHsI YCBOCHHSI YUAITUMUCS YUYEOHOTO MaTepraia U HalpaBlIeHU
JanbHENTIeH paboThl HaJl TOBBIMICHUEM KaueCTBA 3HAHUMA

3amaane mox 1udpoirt 1 omenwBaercs 3 Oamtamu; nox mudpodt 2 — 5 Oamnamu; moa uudpor 3-8 Oamnmamu. 3amaHus, OTMEUEHHBIE *, — JUIS
WHAVBUIYATBHOTO BBITIOJTHEHHSI.

Eciu He yka3aHO MHOE, K&K/ OTBET YacTeH OIICHUBACTCS:
» yactu A — 2 Gautamu;

» yactu B — 4 Gannamu;

» yactu C - 6 Oaytamu.

Opnako He Bce ywalluecs MPUCTYMAIoT K 3afaHusiM 4actd C u TeM 0oJjiee BBIMOIHSIOT UX MOJTHOCTHIO. YTOOBI MOBBICUTH MOJIOKHUTEIHHYI0 MOTHUBAILIUIO K
BBITTOJIHEHHIO 3a/1aHui yacTu C, yYUTenb MOKET OOBSIBUTH O BBICTABJICHUH 110 pe3yJIbTaTaM TECTa JBYX OLEHOK: MepBOil — 3a yacTu A u B, a BTopoii — 3a yactb
C — ¢ ucnonb30BaHUEM MPOLEHTHOM IIKaJIbl OLICHKH 3HAHUM.

Bomnpocs! a7 Bcex BUOB KOHTPOJISL 3HAHUI COCTAaBIICHBI TAKUM 00pa3oM, YTOOBI MEAAror ¢ MX MOMOIIBIO MOT BBISIBUTH 3HAHUS YUYAIIUXCS 110 BCEM Y3JIOBBIM
BOIIPOCAaM TJIaBhI U pa3felia kKak Ha 0a30BOM ypOBHE, I'/le HEOOXOJUMO TOJIbKO BOCIIPOM3BEIEHHE Yy4eOHOro MaTepuaia, Tak U Ha YCIOKHEHHOM YPOBHE, IJie
TpeOyeTcst yMeHHE aHAJTM3UPOBATh U CPAaBHUBATD JaHHBIE, IPUMEHSSI TBOPYECKHE CIIOCOOHOCTH.

Bce oOyuaromine BUbl KOHTPOJIS MPEANONaraloT KOJJIEKTUBHYIO ASITEIbHOCTD yUaluxcs 100 B mape, 100 B IpyIIe U CaMOIIPOBEPKY.

[Ipu mOArOTOBKE K KOHTPOJIBHBIM paboTaM HEOOXOAMMO OOpaTUTh BHUMAaHHUE Ha 3a/laHUsl YPOKOB 0000IIal0NIero noBTopeHus. B aTom ciryuae ydammecs: B
COOTBETCTBHH CO CBOMMH CITIOCOOHOCTSIMU OTIPEAEISIOT Ui ce0sl 3a1aHus, KOTOPbIE MOTYT BBITIOJIHUTD.

PacuerHple 3a7auu pa3NUYHBIX THIIOB U YPOBHEH CIIOKHOCTH IMPEJCTABICHBI B MOCOOMHM OJIOKaMHM, a TaK)Ke BKJIIOYCHBI B Pa3HbIC BUbI KOHTPOJS 3HAHUH.

Yyurtenab MOXKET MO KEJIAHUIO BKJIKOYATh UX KaK JIOMOJHUTEIbHOE 3a/laHue B JIIO0OW BHJI KOHTPOJIA WU IpeuiaraTh y4yallluMCs OTAETIbHbIE CaMOCTOSITeIbHbIC
paboThI 1O PEeIICHHIO MOA00HBIX 3a/1a4.

MpoBegeHne XMMNUECKOTO AUKTAHTA

3az[aH1/151 JUIA 00oux BApPHUAHTOB KPATKO 3aIlIMCBIBAIOTCA Ha J'II/IHGBOI\/'I CTOPOHC JOCKH WJIM HAa KOJOTpaHCIIapPaHTC; OTBCTHI HA BOIIPOCHI KEJIATCJIbHO HAIIMCATh Ha

0o0paTHOM CTOpPOHE JOCKU WIIM TAK)Ke Ha KOJOTPAaHCHIapaHTe. Y YUTeNlb 3a4UTHIBACT COJIEP:KaHUE BOMPOCa, YUalecs 3aiChIBAIOT OTBET B TETPAISX.
[To oxOHYaHMM AUKTAHTA TPOBOAUTCS CAMONPOBEPKA:

+ OmMOOK HET — OIICHKA «5;
* JOMyIIEHBI 1—2 ommOKH — «4»;
* JOMYIIEHBI 3 OMHOKH — «3».



B 3aBHCUMOCTH OT CTEIIEHU HOATOTOBICHHOCTH ydamuxces YUUTCIIb MOKCT U3MCHUTD KpI/ITepI/Iﬁ OLICHKHN pa60T B ITIOJIB3Y YUCHHUKA.

MpoBegeHue camoCcToATENbHOU PaboTbl
CamocrosTenpHast paboTa mpenoiaraeT 100 mapHyto, 100 TpynnoByo (Gopmy pabOThl M Ja€T BO3ZMOXKHOCTH JIyUIlle OTpabOoTaTh U3ydyaeMbIe BOIIPOCHI MO
KOHTPOJIEM YYHUTENS U B XOJE CAMOCTOSATEIbHOW NEeATENbHOCTH (s oOydaromeil paboThl) MuOO0 JIydille MOATOTOBUTHCS K KOHTPOJIBHOW pabOTe, KOTOPYIO
MIPEACTOUT BBITIOIHATH Ha CIEAYIOMIEM ypoke (111 00o01aromieit padboTel). 3aqaHus BHIMOTHIIOTCS B Tape (TPyMIe), 9TO MO3BOJISET SKOHOMUTH BpeMsl Ha OTBET.
OT,Z[CHBHBIG 3a1aHus (HOI[ 3HAKOM *) ydamuecCs BBIMIOJIHAIOT CaMOCTOSATCIIBHO. I[J'DI KOHTPOJIA yJallluMCs IIPEAOCTABIIACTCA BO3MOKHOCTL CBEPUTHL CBOU OTBCTLI C
ATaJIOHAMH, KOTOPbIE OyIyT AaHBI YUUTENIEM 110 OKOHUYAHHH PAOOTHI.

OueHka NpakTHYeCKUX YMEHMI yyaluxcs

Yyunrens JAOJDKCH YUHUTBIBATD!:

- IPaBUJIBHOCTH OIPCACIICHUA LCJIN OIIbITA,

- CaMOCTOSITEIBHOCTh TO00pa 000py10BaHUs U 0OBEKTOB;

- TIOCTIEIOBATEIHHOCTD B BHITIOJIHEHHH PAOOTHI IO 3aKJIAJKE OIBITA,

- JIOTUYHOCTH ¥ TPAMOTHOCTb B ONTMCAHUH HAOIIOICHNH, B (POPMYJINPOBKE BHIBOAA U3 OMBITA.

Ormerka "S5" - TIPaBUJIBHO OMPEEITIEHA IETb OIbITA,

- CaMOCTOSITEIbHO, C HEOOXOIUMOI MOCIIeI0BATENFHOCTHIO MPOBEACHBI OJ00D
000py10BaHUS U OOBEKTOB, a TAKKE padOTa MO 3aKIAAKE OTBITA;

- Hay4HO TPaMOTHO, JIOTUYHO OINKCAHBI HA0II0IeHUS U COPMYITUPOBAHBI BBIBOBI U3
OTIbITA.

Otmertka "4" - IPaBWJIBHO OIPEJIEIIeHa 1ENb OIIbITA;

- CaMOCTOATENBHO MPOBeJeHa paboTa Mo noadopy 00opynoBaHUs, OOBEKTOB,;

MIPU 3aKJIaJIKE OTBITA JOMycKaroTcs 1 -2 ommoKu;

- HayYHO TPaMOTHO, JIOTUYHO OMMCaHbl HAOII01eHUS U C(HOPMYITUPOBAHBI BHIBOJIBI U3
OIIbITA,

- B ONMMCAHUM HAOIIOJCHUI U3 OIBITA JIOMYCKAIOTCS HEOOIbIINE HETOYHOCTH

Otmetka "3" - IPaBUJIBHO OIPEJEIIEHA LEIb OIbITA;

- mo100p 060pyI0BaHHS U OOBEKTOB, a TAKXKE PAOOTHI MO 3aKJIA/IKE ONBITA TPOBEACHBI
C IIOMOLIBIO YUYHTCIIA,

- JOIMYCKAIOTCA HCTOYHOCTHU U OIHI/I6KI/I IIpU 3aKJIaZIKE OIlbITa, OIMMMCAHUHN Ha6JIIOIIeHI/II71,
(bopMyJIMPOBaHUN BHIBOJIOB.

OtmeTrka "2" - HE OIpeelieHa CaMOCTOSITEBHO 1IETh OTIBITA;




- He 0TOOpaHO HYXKHOE 000pyI0BaHUE;

- IOITyCKAIOTCS CYNIECTBEHHBIE OIMMOKN MPH 3aKJake U 0)OPMIICHUH OMBITA.

OuneHka ymMeHHii IPOBOAUTH HAGJIIOIEHUSI

Yunrenb JOJIKCH YUHUTHEIBATD!:

- MPaBWJIBHOCTH TIPOBEACHUS HAOIOICHUH TI0 3a/IaHUIO;

- YMEHHE BBIJIEIATH CYIIECTBEHHBIC TPU3HAKU y Ha0II01aeMOro 00beKTa (mporiecca),

- IOTUMHOCTHh M HAYYHYI0 TPAMOTHOCTH B O()OpPMJICHHH Pe3yJIbTATOB HAOIIOJICHUN U B BBIBOJIAX;
- IPOBEICHUE HAOIIOICHHS 110 33][aHHUIO;

OtrMeTKka "5" - IPAaBWJIBHO TI0 33JJaHUI0 YUUTEIIS MPOBEJACHO HAOIOICHNUE;
- BBIJICJICHBI CYIIECTBEHHbIEC MPU3HAKU Y HaOII0AaeMoro o0beKTa (mpoiecca);
- JIOTHYHO, HAYYHO TPaMOTHO 0()OPMIICHBI PE3yJIbTaThl HAOIIOACHUIN U BBIBOJIBI.

Otmertka "4" - IPaBUJILHO MO 33JaHUI0 YYUTENS POBEJICHO HAOIOICHHE;

- IIpY BBIJIEJICHUH CYIIECTBEHHBIX PU3HAKOB Y HaOIr01aeMoro o0bekTa (mpouecca)
Ha3BaHbl BTOPOCTEIIEHHBIE;

- JoIrycKaeTcsi HeOpeKHOCTh B 0(OpMIIEHMH HAOIIOACHUIN U BHIBOJIOB.

Otmerka "3" - IOITyCKAIOTCS HETOYHOCTH U 1-2 ommOKY B IPOBEICHUH HAOIIOACHUH 110 33/1aHUI0
YUUTENs;

- IPY BBIJICIICHUN CYIIECTBEHHBIX MPU3HAKOB y HaOII0aeMoro oobekra (mmporecca)
BBIJIETISIIOTCS JIMIIB HEKOTOPBIE;

- nomyckarotces omnOku (1-2) B opopmiaeHnn HaOIt0IeHUH U BBIBOJIOB.

Otmertka "2" - oIy cKaroTcs omuoOkw (3-4) B mpoBeieHNH HAOIIOACHUH 110 33/1aHUI0 YUUTEJIS,
- HETIPAaBWJIBHO BBIJIEISAIOTCS MPU3HAKK HAOMI0gaeMoro o0beKTa (mporecca);

- nomyckarotcsi ommoku (3-4) B opopmiieHnr HaOMOeHUH U BhIBOI0B. Dopma
aTTecTaliy 0 OHOJOTHH MOXKET OBITh Pa3IMYHON: YCTHBIN IK3aMEH 0 OueTam,
3amuTa pedepara, TECTUpOBaHHE, 3alllUTa IPOEKTA.




/T'paduK KOHTPOJIBbHBIX MEPONPHUATHIA

Ne

Kaace

Tema k/p

10

11

12

1

8

Konrponbnas pabora Nel mo Tteme
«BeniecTBa 1 XMMUYECKUE PEAKLIUN
Konrponbnas pabora Ne2 mo Tteme
«Kucnopoa. Bogopoa. Boga»
Konrponbnas pabora Ne3 mo Tteme
"OCHOBHBIE  KJIaCChl ~ HEOPTaHUYECKUX
coeqnuHeHnn"

Kontponbnas pabora Ned mno Tteme
«Ctpoenue aroma. XUMHUYECKAs CBA3bY

Kontponbhas padota Nel o teme
«IToBTOpeHue u yriyOaeHnue 3HaHUN
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»
Kontponbhas pabota No2 o teme
«ONEeKTPOIUTHYECKAs! TUCCOLUALIUS.
XUMUYECKUE PEeaKIMU B PACTBOPaxX»
Kontponbhas pabota Ne3 no teme
«Baxnenmue HemeTaIbl 1 UX
COETMHEHUS»

Kontponbhas pabota Ne4 o teme
«Baxneuue MeTaJuibl M UX COCTUHECHHUS
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