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IlosicHuTeILHAS 3aMUCKA

[TpumepHas mporpaMmma cpeaHero (MOoJTHOTOo) 001mero oopa3zoBanus mo XuMuu (6a30BbIH
ypOBEHB), nomyineHHas JlemaprameHToM o01iero oopaszoBaHuss MHUHHCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepaunn; ABTopckas nporpamma Kypca xumuu ais 10-11 kimaccos
(6a3oBerrit ypoBenb) O.C. I'abpudisina,

®denepalibHbII NIepedeHb YUEOHUKOB, PEKOMEHIYEMBIX K UCIIOJIb30BAHUIO IIPU pealn3aluu
HMMEIOLIUX FOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHbBIX IPOIPaMM HAYaJIbHOTO
o011ero, 0CHOBHOTO 0011eT0, CpeHero odmero oopazoBanus (Mpuka3 MUHHCTEPCTBA
Oo6pazoBanus u HaykuPoccuiickoit @enepaunu ot 31.03.2014 Ne253) u opueHTHpOBaHa Ha
peain3anuio B IEHTpe 00pa30BaHUs €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKOM
HanpasiieHHocTel «Touka pocta», coznanHoro Ha 6aze MKOVY «bonbuiecansipckas CL» ¢
LEIbI0 Pa3BUTHS Y 00y4aIOUIUXCs €CTECTBEHHOHAYYHOM, MaTeMaTu4ecKoi, THPOPMAIIMOHHOMN
IPaMOTHOCTH, (POPMUPOBAHHS KDUTHUECKOTO ¥ KPEATHBHOTO MBIIIJICHUS, COBEPIIICHCTBOBAHUS
HAaBbIKOB €CTECTBEHHOHAYYHOW U TEXHOJIOTUYECKOW HAIIPaBIEHHOCTH, a TAKXKe IS
MPaKTUYECKON OTpabOTKH y4eOHOTO MaTepuaa 1o yueOHbIM IpeMeTam

«Du3uKay, «XuMusI», «buoaorus».

Ha 6a3e nentpa «Touka poctay obecrieunBaeTcs peaausaius 00pa3oBaTelbHBIX IPOTPaMM
€CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKOI HalpaBIeHHOCTH, pa3pab0TaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMHU 3aKOHOIATEILCTBA B chepe 0Opa3oBaHUs U C yIETOM

pexkomenmanuii denepabHOTO onepaTopa yudeOHoro mpeamera « Xumusi». O0pa3oBaTenbpHas
MporpaMma Mo3BoJIIeT HHTETPUPOBATh peaTnu3yeMble 31€ChII0OIX0/Ibl, CTPYKTYPY U COJIep:KaHue
pH opranuzanuu oOy4deHus xumuu B 10-11 kaccax, BBICTpOEHHOM Ha 6a3ze J11000To U3
JTOCTYIHBIX y4eOHO - MeToanuecknx komruiekcoB (YMK). Mcnonb3oBanue o6opynoBaHus
ueHTpa «Touka poctay MO3BOJISIET CO3AATH YCIOBUS:

e ISl pacCIIMPEHUS COJEP>KaHUs IIKOJIHLHOIO XUMHUYECKOTO 00pa30BaHus;

e IS TMIOBBIIICHHUS TTO3HABATEIILHON aKTHBHOCTH O00YYarOIIMXCS B €CTECTBEHHOHAYYHOU
obnacTy;

e IS Pa3BUTHUA JIMYHOCTH peOeHKa B Ipoliecce 00yuyeHUs XMMHUH, €ro CrocoOHOCTEH,
(hopMHUpOBaHUS U YIOBIETBOPEHHS COLUAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;
Ui paboThl ¢ 01apEHHBIMU IIKOJbHUKAMHU, OPraHU3alMd UX Pa3BUTHUS B Pa3IUUHbIX
obmnacTtsx 0o0pa3oBaTeNbHOI, TBOPUECKON AEITEIbHOCTH.

[Tpumensist dpoBbIe TA0OPATOPHH HA YPOKAX XUMHUH, YUAIIUECS CMOTYT BBITIOJTHUTh
MHOJKECTBO JIAOOPATOPHBIX PabOT U FKCIIEPUMEHTOB MOTPOTrPAMME OCHOBHOM IIKOJIBI.
Hacrosiast nporpamma paccurtana Ha 7iBa roja ooydenus (68 gacos (1 gac B Henento)) B 10-
1 1kmaccax, COCTOUT U3 MOSICHUTEIILHON 3aIIMCKH, OCHOBHOTO COJICPIKaHUS M TPEOOBAHHH K YPOBHIO
MOJITOTOBKH BBIITYCKHHKOB.
e nporpammaer:

e MaTepUAIILHOE EJAMHCTBO BEIIECCTB MIPUPOIbI, UX TCHETUYECKAs CBSI3b;

e MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEX]Iy COCTaBOM, CTPOCHHUEM, CBOMCTBAMU H
MIPUMEHEHHEM BEIIECTB;

e 03HABaEMOCTh 3aKOHOMEPHOCTEH MPOTEKAHMS XUMUUYECKUX PEAKIIHIA,

e OOBACHSIONIAS U TPOTHOZUPYIOIIASl POIIb TEOPETUUECKUX 3HAHUM TSI
(hakTONOrMYeCcKOro MaTepraia XuMUH dJIEMEHTOB;

e TMpeACTaBIEHUE O XUMUYECKOM COEIMHEHUH KaK O 3BE€HE B HEMPEPBIBHOH IIeTH
MIPEeBpAIEHUI BEIIEeCTB, 00 Y4aCTUU BEIIECTB B KPYTOBOPOTE XUMHUECKUX
AJIEMEHTOB U B XUMUYECKOU IBOIOINY;

e OOBEKTUBHOCTHh W TIO3HABAEMOCTh 3aKOHOB MPUPOIBI- OCHOBA pa3paboTKu
MIPUHIIUIIOB YIPABJICHHUS] XUMUYECKUMU MPEBPAIICHUSMU BEIIECTB, YKOJIOTHUECKU
0€30MacHbBIX CIIOCOOOB WX MPOU3BOJICTBA U MEPOTIPUATHI TIO OXPAaHE OKPYKAIOIIEH
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Cpenbl OT 3arpsA3HEHUN;
® B3aUMOCBA3b HAYKH U IPAKTUKU: IPAKTUKA- IBHKYILAs CHJIA PA3BUTHUS HAYKH, a YCIIEXH
IIPAaKTUKU- PE3YyJIbTaThl Pa3BUTHUS HAYKHU;
e TI'YMaHHMCTHYECKUH XapaKTep XMMHYECKOM HAYKM U XUMHU3ALUHU HAPOIHOIO
xo3siicTBa. VX HanpaBieHHOCTb Ha pelIeHHE IJI00alIbHBIX IpodiieM
COBPEMEHHOCTH.

3agaun:
N3ydeHne XuMuH B CTapIIeH IMIKoJie Ha 0a30BOM YpOBHE HAIPaBJICHO HA JIOCTIKECHUE
CJIEYIOLIUX 3a/1a4:
* OCBOCHHE 3HAHUH 0 XUMHUYECKOI COCTABIIAIONICH €CTECTBEHHO-
HaquOI\/JI KapTI/IHBI MI/Ipa, Ba)KHeI\/'IHII/IX XUMHNUYCCKUX ITOHATHUAX, 3aKOHAaX U
TEOPHUSIX;

* OBJIAACHUC YMGHI/ISIMI/I HpI/IMeHSITB HOJ'IyLIGHHI)Ie 3HAHUA IJI1 06T)$[CH€HI/I$[
p33H006pa3HBIX XUMHUYCCKUX SIBJ'IGHI/Iﬁ 158 CBOI\/'ICTB BEUICCTB, OLICHKU pOJ'II/IXI/IMI/II/I B
paSBI/ITI/II/I COBpeMeHHBIX TCXHOJIOFI/Iﬁ n HOJ'Iy‘IGHI/II/I HOBBIX MaTepI/IaJ'IOB;

* pa3BI/ITI/Ie IIO3HABATCIIBHBIX I/IHTGI)GCOB nu I/IHTGJ'IJ'IGKTyaIII)HI)IX CHOCO6HOCT€I>1 B
MIPOIIECCe CaMOCTOSATEIILHOTO MTPHOOPETEHHUS XUMHICCKUX 3HAHUH C
HCIIOJIb30BAHUEM paSHHqHBIX NCTOYHHUKOB I/IH(i)OpMaIII/II/I, B TOM YHUCJIC
KOMHBIOTepHI)IX;

* BOCIIMTAHUC Y6e)KJIeHHOCTI/I B HOSI/ITI/IBHOf/i pOJ'II/I XUMHUU B JKU3HU
COBPEMEHHOTO 00IIeCTBa, HEOOXOAMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHHUSIK
CBOEMY 3/IOPOBBIO U OKPYKAIOIIIEH CpeIe;

* TNPUMEHEHHE MOTYICHHBIX 3HAHUH U YMEHHH JJ1s 0€30MMacHOTO UCTIOIb30BaHMS
BEIIIECTB U MAaTEPHAJIOB B OBITY, CEIIHCKOM XO3SIICTBE M Ha TIPOM3BOJICTBE, PECIICHUS
MPAaKTUYECKUX 3ajJad B TIOBCEJIHECBHOM JKU3HHW, TNPEIYNPEKICHUS SBICHUM,
HaHOCAIIUX BPE 30POBBIO UEJIOBEKA U OKPYXKAIOIIEH cpeie.

OO6mrast XxapaKTepuCTUKa y4eOHOTO TIpeAMETa
[Tporpamma npenycmarpuBaet (GOpPMUPOBAHKE y ydAIIUXCsl OOIICYUYEeOHBIX YMEHHUH U
HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JICATEIILHOCTH M KIIFOYEBBIX KOMIIETCHIINH. B 3TOM
HaTpaBJICHUU
MPUOPUTETAMH JIJISl YUEOHOTO TpeMeTa « XUMHUs» B CTapIlel mKoJie Ha 6a30BOM yPOBHE
SIBIISTFOTCSI:
YMEHHE CAMOCTOSTEIIbHO U MOTHBHPOBAHHO OPraHU30BBIBATH CBOIO MIO3HABATEIILHYIO
JeSTEIbHOCTD (OTIIOCTAHOBKHY IIEJIH JI0 TIOJTYYEHHS ¥ OIICHKH PE3yJIbTaTa); UCIIOIh30BaHUE
3JIEMEHTOB MPUYUHHO-CJICJICTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHAILHOTO aHAIN3a,;
OTIPEICIICHUE CYITHOCTHBIX XapaKTEPUCTUKU3Y4aeMOro 00bEeKTa; yMEHHE Pa3BEPHYTO
00OCHOBBIBATh CYXKICHHUS, J1aBaTh ONPEICICHHS, IPUBOIUTH
JI0Ka3aTeNbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO TIOBEJICHUS B OKPY)KAIOIIEH cpee,
BBITIOJTHEHUE BIIPAKTHYECKON JCATEIILHOCTH U B IOBCETHEBHOM JKU3HU 3KOJIOTHYECKIX
TpeOOBaHU; HCTIOIH30BAHKE
MYJIbTUMEIUHHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTUM ATl 00pabOTKH, Iepeaayu,
cucTeMaru3anuu nHpopmanuu, co3aanus 6a3 JaHHBIX, IPE3EHTALUN PE3YIbTaTOB
MO3HABATEIHHON UITPAKTUYECKON eI TENbHOCTH.

OOieydyeOHbIe YMEHUS!, HABBIKU U CIIOCOOBI IESITEIbHOCTH
Pabouas mporpamma mpegycMarpuBaeT (GOPMHUPOBAHHE Y YYalIMXCs OOIIeydeOHBIX YMEHUH U
HaBBIKOB, YHUBEPCAIBHBIX CIOCOOOB JAEATEIbHOCTH W KIIIOYEBBIX KOMIETeHUHi. B sTom
HaMpaBJICHUU MPUOPHUTETAMH Ui y4eOHOro mpeaMera « XUMHs» B cTapliel ImKoje Ha 0a30BOM
YPOBHE SBJISIOTCS: YMEHHE CAMOCTOSITENIBHO W MOTMBHUPOBAHHO OpPraHU30BBIBATH CBOIO
MO3HABATENIbHYIO JIEATENLHOCTh (OT MOCTAHOBKM L€ O TOJIyYEHHS M OLIEHKU pEe3ysbTaTa);
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WCIOJIb30BAHME JJIEMEHTOB MPUYHHHO- CIIEJCTBEHHOTO H CTPYKTYPHO-()YHKIIMOHAILHOTO
aHaJlM3a; OIMpPENIEICHUE CYIIHOCTHBIX XapaKTePUCTHK M3y4aeMOro 00bEKTa; YMEHHE Pa3BEPHYTO
000OCHOBBIBATh CYXKJCHHSI, JIaBaTh OIPEICICHUS, MPUBOJUTH JI0KA3aTEIbCTBA; OICHHUBAHHUE H
KOPPEKTUPOBKA CBOETO IMOBEACHUS B OKPYXKAIOIIEH CpEle, BBINOJHEHUE B IPAKTUYECKOU
NCSITEILHOCTH M B TIOBCEJIHEBHON JKM3HHM OSKOJOTHUYECKHX TPEOOBAHMI; WCIOJIH30BaHUE
MYJIbTUMEAUNHBIX PECYpPCOB W KOMIBIOTEPHBIX TEXHOJOTUM i 0OpabOTKH, Mepeaayu,
cucreMarm3anuu  WHGOpMAIMK, CO3MaHWS 0a3  JaHHBIX, MPE3CHTAIlMH  Pe3yIbTaTOB
[O3HABATEJIBHON U MPAKTUYECKON JESITETbHOCTH.

Onucanue MaTepHaJIbHO-TeXHH‘leCKOﬁ 0a3bl HEeHTpa «Touka pocTa»,
HCIIOJB3YEMOI'0 IUIA peaiu3alnmn 06p330BaTeJ'lLHbIX IporpamMm B paMKax npemnoaaBaHus
XUMHUHU

Habop xumuueckozo ooopyoosanusn u peakmueoe ona OI'3 Nel

Hugposasa (komnvromepnasn) nabopamopusn (LIJI), nporpaMMHO-anmapaTHBIA KOMILJIEKC,
JTATYMKOBAS CUCTEMa — KOMIUIEKT y4eOHOTO 000PyA0BaHUS, BKIIOYAIONTUNA U3MEPUTEIIbHBIN
010K, HHTEp(DENC KOTOPOTO MO3BOJIIET 0OECIICUNBATh CBSA3b C IEPCOHAIBHBIM KOMITHIOTEPOM, U
Ha0Op ATYMKOB, PETUCTPUPYIOIINX 3HAUYCHUS PA3IUYHBIX (PU3NUECKUX BEITUUINH.

Jlamuuk memnepamypsl na1aGmMuUHO0EbLI — IPOCTON U HAJEKHBIN TaTYUK, TPEAHAZHAYEH
JUIS U3MEPEHUs TeMIIepaTypbl B BOJAHBIX pacTBOpax U B ra3oBhIX cpedax. Mimeer
pasznnuHbIi nuana3old usMepeHni ot —40 o +180 C. TexHHueckre XapaKTEpUCTUKH
JATYMKA YKa3aHbl B HHCTPYKLWHU MO3KCIUTyaTauuu. Jamuuk memnepamypol
mepmonapHulil TpeaHa3HadeH 1 usMepenns temmneparyp a0 900 °C. Ucnonb3yercs npu
BBITIOJIHEHUH paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp IIaMEHH, TUIaBJICHUS U
pa3IoKEHUS BEILECTB.

Jlamyuk onmuueckou naomuocmu (Koaopumemp) — npeiHa3HayeH sl U3MEPEHUS
ONTUYECKO MIOTHOCTH OKPAILIEHHBIX pacTBOPOB. Vcrob3yeTcsanpy U3y4eHuu TeM
«PactBOpBI», «CKOPOCTh XUMUYECKHUX PEAKIIHi», ONPeAeICHUH KOHIIEHTPAIMK OKpaIlIeHHbIX
HOHOB.

Jlamyux pH nipenHa3zHavyeH JUisi ©3MEpeHus BOA0poAHOro nokazarens (pH) BoaHbIx
PacTBOPOB B Pa3JIMYHBIX UCCIIEIOBAHUAX 0OBEKTOB OKPYKAOILIEH CpEeIbl.

Jlamyuk 31eKmponposoonocmu NpeHa3HAYCH JUIsl U3MEPEHUs yIeIbHON
AIIEKTPOTIPOBOTHOCTH KUAKOCTEH, B TOM YHCIIE  BOJHBIX PACTBOPOBBEILECTB.
[IpumensieTcs mpu U3y4eHUH TEOPHUH IEKTPOIUTUIECKON TUCCOLMALINH,
XapaKTEePUCTUK BOJIHBIX PACTBOPOB

Jlamuuk x10puo-uoH06 VCIoIb3yeTCs ISl KOJIMYECTBEHHOTO ONPEACICHUS COCPKAHUS
MOHOB XJIOpa B BOJIHBIX PAaCTBOPAaX, MOYBE, MPOAYKTaxX muTanus. K gaTunky
MOAKITIOUAETCsl HOHOCeNeKTUBHBIHN 2ekTpo (MCD) (pabounii 31eKTpo ), MOTESHIHAI
KOTOPOTO 3aBUCHUT OT KOHIICHTPAIMH ONPEAETIEMOT0 HOHA, B TAHHOM ClIydae OT
koHueHTpauuu anuoHoB Cl. [Torenmnuan UCD onpenenstor 0THOCUTEIHHO AIIEKTPOIa
CpaBHEHMSI, KaKIIPABHIIO, XJIOPCEPEOPSHOTO.

ﬂam YUK Humpam-uoHoe NIpCAHa3HAYCH I KOJIMYCCTBCHHOI'O OIIPCACIICHUA HUTPATOB B
Pa3JIMIHBIX 00BeKTax OKPY)KaIOH_Ieﬁ CpeAabl: BOJAEC, OBOIIAX, (bpyKTax, KOJIOACHBIX U3ACIUAX U
T. 1.

Mukpockon yugpoeoit iperHazHaueH Ul U3y4eHUs] (POPMbI KPUCTAJUIOB U HAOIIOAEHUS 3a
POCTOM KPHUCTAJLIOB.



Annapam 013 npoeedenusn xumuueckux peaxyuil (AIIXP) npenHa3sHadyeH A NOJIy4SHUS U
JICMOHCTPAIIMH CBOMCTB TOKCHYHBIX ITAPOB M Ta30B . DTUBEIICCTBA MOJIy4aIOTCs B KOJIOe-
peakTope, ¥ IpH HarpeBaHuu (Wiu 0e3 HarpeBaHus ) ra3000pa3HbIe BEIECTBA MTPOXOIAT Yepes3
MOTJIOTUTENIbHBIE EMKOCTH (HACa/IKM) C paCTBOPAMHU PEAreHTOB, BCTYNAIOT C HUIMU B PEAKIIUIO.
I/I36131TOK ra3a rnmorjomacTcsa XuJIKnuMum u TBépI[BIMI/I pcarcHramMu, a TAKXKCaKTUBUPOBAHHBIM
yriéM. Anmapar Jarie BCero MCIOJIb3YIOT IS MOJIyYSHHUs U IEMOHCTPALMU CBOMCTB XJIOPa,
cepoBogopona. IIpubop ona demoncmpayuu 3a86UCUMOCMU CKOPOCIU XUMUYECKUX PeaKUUIL
Oom pa3nuUYHBIX YAKmMopos UCTIONb3YIOT IPU N3YYECHUHTEMBI

«CKOpOCTh XUMHYECKOH PEaKIUm» U TETIOBOTO dpdeKrTa XuMHIecKnX peakuuii. [Ipubdop maér
BO3MOKHOCTb 3KCIIEPUMEHTAJIBHO UCCIIEI0BATh BIMSAHUEHA CKOPOCTh XUMUYECKUX PEAKIUI
CIIEYIOINX (PAKTOPOB: IPUPOJIbl pearupyroluX BEIECTB, KOHIIEHTPAIMK pearupyronmx
BEILECTB, IJIOLIAAN TPaHMIIbI pa3jiena (a3 B reTepOreHHbIX CUCTEMaX (TIOBEPXHOCTH
CONPUKOCHOBEHHUS MEXAY pearipyrolliMMH BELECTBAMU), TEMIIEPATyphl, KaTaau3aTopa,
WHTUOUTOPA.

Ilunemka-0o3amop — npucnocoOiIeHne, UCIOJIb3YyeMOe B J1a0OpaTOpuu As OTMEPHUBAHUS
onpenenéHHoro 006béMa KHUAKOCTU. [IMMEeTKH BBIMYCKAaIOTCS MEPEMEHHOTO U MOCTOSHHOTO
00béMa. B koMIekThl 000pyI0BaHUS 711 MEIUITMHCKUX KJIACCOB BXOJAT YAOOHBIC TMTUTICTKH-
J103aTOPhl  OJHOKAHAIBHBIC, TTO3BOJIAIONINE HACTPOUTH HEOOXOIUMBIN 00BEM OTOMpaeMoit
JKUIKOCTH B TPEX PA3JINUHBIX TAANA30HAX.

bansa komounuposannaa npenHa3HaYCHA /711 HArpeBa CTEKISTHHBIX U (DapdOpOBBIX COCY/IOB,
Korja TpeOyeTcst co37aTh BOKPYT HAarpeBaeMoro CoCyaapaBHOMEPHOE TEMITEpaTypHOE TIoJIe,
M30€KaTh UCIIOIB30BAHMSI OTKPHITOTO TUIAMEHH U PACKATIEHHOM AJIEKTPUUECKOM CITHpAIH.
Kopmnyc

KOMOMHHMPOBAHHOW OaHW clenaH W3 aatoMHuHMS. JKHUIKOCTHAs 4acTh KOMOMHUPOBAHHOW OaHM
3aKpbIBAETCS KOJIbLIAMU PA3JIMYHOTO JUAMETpa.

Ilpuéop ona nonyyenus 2a3z06 UCTONb3yeTCs AJIsl MOJTy4eHUS HEOOBIINX KOJINYECTB
ra3oB: BOJIOPOJa, KUCIOPOJia (U3 MEPOKCHAa BOAOPOA), yTIEKUCIOro ra3a.

Conep:xanue yueoHoro npeamera, 10 kiace

No | Ha3zanue pazzgena Coneprxanue pazzena Konmuecrt
BO
JacoB
1 | Beenenue MeTobl HAyYHOT'O TO3HAHUS 1
2 | Teopus [Ipenmet oprannueckoit xumuu. Teopust 3
CTpPOEHUS CTPOEHUSIOPTAHUYECKUX COCTUHEHUH.
OPraHU4YeCcKUX
COEIMHEHUH
3 | VrueBosopoasl U UX [IpupoaHblil ra3 Kak UICTOYHUK YIJI€BOJOPOIOB. 9
MPUPOHBIE [IpenenbHble yrieBoAOPOIbl. AJIKAHBI.
HCTOYHHKH OTUIIEHOBBICYTJIEBOIOPOIbI NN ATKEHBI.

JlueHoBbIe yraeBoopoasl. Kayaykw.
AILIETHIICHOBBIE YTIIEBOIOPO/IBI MITH AJTKHHBI.
ApomaTtnuecKkue yriieBoJ0POAbI WIIN apeHBL.
Hed1b 1 cocoOsl ¢ nepepaboTKu

4 Kucnopoocoaeprkal Cnuptel. Kamennsiil yroib. @eHosn. Anbaeruisl. 8
H€OpraHHYECKHe Kap6onoBsie kucnothl. ClokHbIE d(UPBHI.
COEMHEHHUS Kupsl. YrieBoibt

5 | Asorcomepskai AMHHBI. AHMIVH. AMHHOKHUCIIOTHI. benkw. 8
e IlonsTue o

HYKJICMHOBBIX KHUCJIOTAaX. I'eneTnueckas CBA3b

OpPraHu4CcCKUc
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COCAMHCHUA

MEXyKJIaccaMu OPraHUYECKUX COCTMHEHUM

6 | Xumus u KU3Hb [Tnactmacce! u BosokHa. DepMeHTHI. S
Buramunsl. ['opmonsl. JIekapcTea
Conep:xxanue yueOHoro npeamera, 11 kiacc
Ne | HazBanue paznena | Conepskanue pasaena Kosnuects
0YacoB
1 | Ilepuonnueckuit Otxkpsitue [1.1. Menneneesbim [lepuonnyeckoro 3akoHa. | 4
3aKOH U [Tepuomgnueckas cucrema /.M. MenaeneeBa. Ctpoenue
CTpOEHHEaTOMa aroMa.lleproauyeckuii 3aKOH U CTPOEHUE aTOMa
2 | Crpoenue KoBanenTHas xuMuueckas cBs3b. oHHasS XuMuuecKas 11
BEIICCTBA CBs13b. MeTauThl M CIIaBbl. MeTayuimueckass XuMH4 ecKast
CBSI3b.
ArperaTHble COCTOSIHMS BelllecTBa. BoiopoaHas cBs3b.
TunbIKpUCTAIUIMYECKUX pElIETOK. YNCThIE BElecTBa U
CMECH.
JlucrepcHbIE CHCTEMBI
3 | DnextposuThueck | PacTBOpPBI. DJIEKTPOIUTHI U HEDNEKTPOIHTHL. Kucnotei 8 | 7
as I CCOIAaIs ceere TOJI. OcHoBanms B cBete TOJl. Conu B cete TO/I.
['maponus
4 | Xumuuyecku Knaccudukanusa xumuaecknx peakiuii. CKOpocTh 11
epeaknum xumudeckoi peakiuu. Katamms. O6patuMocTs
XUMHUYECKUXPEAKIU. XUMHUYECKOE PAaBHOBECHE.
OKHCAUTENBHO- BOCCTAHOBUTEIIbHBIE PEAKLINU.
AJIEKTPOJIN3. 00IIHEe CBOMCTBaMeTaIIOB. Koppo3us
metaiuioB. OO1ue cBoiicTBa
HEMETAJIJIOB

[Inanupyemble pe3y/bTaThl

JlesTenbHOCTh yuuTensl B 00y4eHUU XMMHH B cpeqHeil (MOJHOM) IIKOJe TOJKHA ObITh
HaIpaBJieHa HAJIOCTIKEHUE 00YUAIOUTUMUCS CIEAYIOUUX IUYHOCHIHBIX PE3YAbMaAmos:
B IIEHHOCTHO-OPUEHTALIMOHHOHN chepe — YyBCTBO TOPAOCTH 32 POCCHICKYIO
XMUMHYECKYIO HayKy,T'YMaHH3M, OTHOILLIEHUE K TPY/y, LIeJIeyCTPEMIECHHOCTb;
B TPYZI0BO#l chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOODY AalbHEHIIeH
00pa3oBaTeNIbHON UNPOQEeCcCHOHANTBHON TPAeKTOPUU;

B MO3HABATEJIbHOW (KOTHUTHBHOM,

YIIPpaBJIATDH CBOCUIIO3HABATEIIHLHOM NEATEILHOCTHIO.

WHTEIJIEKTyalIbHOW) chepe — ymeHue

Memanpedmemnbmu pe3yiomamamu OCBOCHHA BbIITYCKHHUKAMH CTapH_Ieﬁ IIKOJIbI MMPOTpaMMBbI
110 XUMHUHU ABJIAIOTCA:
HUCIIOJIb30BAHHUEC YMCHI/Iﬁ U HABBIKOB PAa3JIMYHbBIX BUJOB MO3HaBaTEIbHOM JACATCIIBHOCTH,
NPpUMCHCHUHU OCHOBHBIX MCTOJOB TIO3HAHUA (CI/ICTeMHO'I/IHq)OpMaI_II/IOHHHﬁ aHaJn3,
MO,[[eJ'II/IpOBaHI/Ie) I U3YUYCHUA pa3JIMIHbIX CTOPOH OKp}I)KaI-OH_ICﬁ I[eP'ICTBI/ITeHLHOCTI/I;
HCIIOJIb30BAHNUEC OCHOBHBIX MHTCIIJICKTYAJIbHBIX OHCpaLII/II\/'K
(bOpMYJ'II/IpOBaHI/IC THUIIOTE3, aHaJIu3 U CUHTC3, CPABHCHUC, 0606H_ICHI/IC, cucTeMaTu3anusi,
BBIABJICHUC IPUYNHHO-CJICACTBCHHBIX CBHSGﬁ, IIOMCK aHaJIOT OB,
YMCHHC I'CHCPUPOBATL UACH U ONIPCACIAThL CPCACTBA, HCO6XOI[HMBI€ AJId UX peaIn3aluu;
YMCHHC ONIPCACIIATh HCIIU U 3aJa4r NCATCIBHOCTH, BLI6I/IpaTL CpeacTBa peajin3anu Hejan
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" NPUMCHATH UX HA IIPAKTUKEC,
¢ HCIIOJIb30BAHUC PAa3JIMYHBIX HMCTOYHHUKOB JJid ITOJIYYCHUSA XUMHUYECKOU I/IH(l)OpMaL[I/II/I,
MOHMMaHUE 3aBUCUMOCTH CoJiepaHus U (popMbl mpeacTaBieHuss HHOOPMAIMH OT Iesei
KOMMYHHKAITMH U aJipecara.
B oOnactu npeomemnvix pe3ynvmamoB M3ydeHHE XUMUH IMPEIOCTABISET YUYCHHUKY
BO3MOKHOCTh HACTYIIEHU CPEAHETO (TIOJIHOTO) 00IIero 0Opa3oBaHus HAYYUTbCSH:

1a 0d3060M YpPOgHe

1) 8 NO3HABaAMeENbHOU chepe —

e 2) 1aBaTh ONpeeIeHUS U3YUECHHBIM OHSITUSM;

e 0) ONMCHIBATh JJEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO IIPOBEACHHBIE IKCIIEPUMEHTHI,
HCIOJIb3YS ISl 3TOTO €CTECTBEHHBIN (PYCCKUM, POJHOM) A3bIK U SI3bIK XUMUU;

¢ B) ONKCHIBATh U pa3IMyaTh U3yYCHHbIE KIACChl HEOPTaHUUYECKUX M OPraHUYECKUX
COEJIMHEHU I, XUMUUECKUE PEeaKLIu;

e I') KJIacCU(UIIMPOBATh N3yYEHHBIE OOBEKTHI U SIBJICHUS,

e 1) HaOmOJaTh JEMOHCTPUPYEMBIE U CaMOCTOSTENBHO IPOBOJUMBIE OIBITHI, XUMHYECKHE
peaxkiuu, NpoTeKarolIie B IPUPOJIE U B OBITY;

e ¢) Jenarth BBIBOJABI M YMO3AKJIIOUEHUS W3 HAOMIOJEHUH, W3YYEHHbIX XHUMHUYECKUX
3aKOHOMEPHOCTEW, IPOTHO3MPOBATh CBOMCTBA HEW3YYEHHBIX BEIIECTB IO aHAJIOTHUH CO
CBOWCTBAMM U3yYEHHBIX;

® 3X) CTPYKTYpUPOBaTh U3y4YE€HHBII MaTepua,

e 3) HHTEPIPETHUPOBATH XUMHUUECKYIO0 HHPOPMAIIUIO, TOJTYYEHHYIO U3 IPYTUX UCTOUYHUKOB;

e 1) ONHCHIBATh CTPOEHHE aTOMOB 31eMeHTOB [—IV mepuojsa ¢ ucnonb30BaHUEM SIEKTPOHHBIX
KOH(uUrypaiuii aToMoB;

e K) MOJICJIMPOBATh CTPOEHUE NMPOCTEHIINX MOJIEKY] HEOPraHMUECKUX U OPraHUYECKUX BEILIECTB,
KpPHUCTAJIJIOB;

2) 6 YeHHOCMHO-OPUEHMAYUOHHOU Chepe —

e QHAJINM3MPOBATh U OLICHUBATh MOCJIEICTBHS s OKpyKarolleld cpenpl OBITOBOM U
MTPOM3BOJICTBEHHOH JEATEIHLHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB;

3) 6 mpyoosotl cihepe —

¢ [IPOBOJUTH XMMUYECKUH IKCIIEPUMEHT;

4) 6 cepe Gusuueckotl Kyrbmypor —

e OKa3bIBATh IIEPBYIO IIOMOILb NP OTPABJICHHAX, OXKOTaX M IPYTUX TPaBMax, CBS3aHHBIX C
BELIECTBaMU U J1a00paTOPHBIM 000PYyI0OBAaHUEM.

B pesynbrare m3ydeHus 0a30BOro Kypca XHMHUHU BBIIIYCKHMK OCBOUT COJEp>KaHUE, KOTOpOE
crocoOCTByeT (POPMUPOBAHUIO [IO3HABATEIbHOM, HPAaBCTBEHHON M 3CTETHMUECKOW KYJIbTYpBI.
OH oBnazeer CUCTEMOM XMMHMYECKHX 3HAHMW — MOHATHAMM, 3aKOHAMM, TEOPUSIMH U
S3bIKOM HAYKU KaK KOMIIOHEHTAMM €CTECTBEHHOHAYYHON KapTHUHBI MMpa. JTO MO3BOJUT €MY
BbIpabOTaTh NOHUMaHKE OOLIECTBEHHON OTPEOHOCTH PA3BUTHUS XUMUU KaK HayKH, OTHOIIEHUE
K XMMHUHU KaK BO3MOXHOHM 00acTUOyAyIell MPaKTHYECKOH e TeTbHOCTH.

YcBoenue coaepxkanus 0a30BOro Kypca XMMHM 00E€CIIEUUT BBITYCKHUKY BO3MOXHOCTh OBJIAJIETh
000011IeHHBIMU CITIOCOOaMU JIEHCTBUI ¢ y4eOHBIM MaTepualioM, KOTOPbIE TO3BOJISIIOT YCIELIHO
pemaTh  y4eOHO-NO3HABaTeNbHbIE M Y4€OHO-IPAaKTUYECKHE  3aJaud, MaKCHUMAaJbHO
NpUOJIMKEHHBIE K PEeaJIbHbIM JKU3HEHHbIM cuTyarusM. ChopMHpOBaHHOCTH 00O0OIIEHHBIX
crocoOoB JIeHCTBHI, HapsAdy C OBJaJEHHEM ONOPHOM CHCTEMON 3HAHMM U yMEHHi, MO3BOJIUT
yJamumMmcsi ObITh KOMIIETEHTHBIMH B TOW MM MHOU cdepe KyabTypbl, Kaxaas M3 KOTOPBIX
MpearnoaraeT 0cooble crocoObl 1eHCTBUI OTHOCUTENBHO CHEIM(PUUECKOTO COACPIKaHUSI.

B mpomecce u3ydenus xumuu y oOyugaromerocs OyayT chopMUpOBaHBI IO3HaBaTENIbHbIE
LIEHHOCTHBIE OPUEHTALMK: LIEHHOCTH HAYYHOIO 3HAHMS, €ro INPAKTUYECKOW 3HAYUMOCTH H
JIOCTOBEPHOCTH; LIECHHOCTH XUMUYECKUX METOJI0OB UCCIIEOBAHMSI dKUBOM M HEXKUBOW ITPUPOJIBI.

B pesynbrarte pazBUTHS MO3HABATEIbHBIX IIEHHOCTHBIX OPUEHTAIMH NpU HM3yuyeHHH 0a30BOTO
Kypca XHMHU Y BBIIYCKHMKa OyayT CQOPMHPOBAHbBI: YBaXHUTEIbHOE OTHOILIEHHE K
CO3HMJIATeNIbHON, TBOPYECKOM NeATeNbHOCTH; NOHUMaHWe HeOoOXOAMMOCTH 3JI0pOBOTO oOpasa

KH3HH, HOTpe6HOCTL B 6C3YC.TIOBHOM BBITIOJTHCHUU TIPpaBUJI 0€30I1aCHOT0 HCIIOJb30BAHMS
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BEIIECTB B IOBCEAHEBHOM KU3HHU, HEOOXOAUMOCTh COXPAHSTh U 3AIIUIIATH IIPUPOTY.

@opMHUpOBaHUE PETYIATUBHBIX YHMBEPCAJIBHBIX YYEOHBIX NEHCTBHMI HpU HM3y4eHUH 0a30BOTO
Kypca MO3BOJINT YYEHUKY HAyYUThCS: IUIAHUPOBATH CBOM ACUCTBUS C YUYETOM IOCTaBIECHHOMN
3aaud U YCIIOBUSMM €€ peallu3allid; OLICHMBAaTh IPABUJIbHOCTH BBINOJHEHUS JEHCTBUS U
OCYILIECTBIISATH KOHTPOJIb PE3YJIbTATOB YCBOEHUS yU€OHOr0 MaTepuaia; BHOCUTh HEOOXOAUMbIE
KOPPEKTUBBI B YUEOHYIO JI€ATEIbHOCTh Ha OCHOBE aHAJIM3a M OLIEHKU JOIMYLIEHHBIX OMIMOOK;
CaMOCTOSITEJIBHO  ONpPEAESATh OPUEHTUPbl Y4YEOHbIX JEHCTBUM IMpU M3YYEHUH HOBOIO
Marepuana.

KoMMyHMKaTHBHBIE [IEHHOCTHBIE OPUEHTALIMU, OCHOBY KOTOPBIX COCTAaBJISIOT MpOLiecC OOIIEHUS
U TrpamMoOTHas pedb, OyAyT CHOCOOCTBOBATH pa3BUTHIO MOTPEOHOCTHM BECTU JUAJNOT,
BBIC/IYILIMBATh MHEHHWE OIIOHEHTA, Y4acTBOBAaTb B JUCKYCCHHM, OTKPBITO BBIpaXKaTb U
apryMEHTHPOBAHHO OTCTaMBATh CBOIO TOYKY 3PEHUS, MPABHJIBHO UCIOJb30BaTh XMMHUYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY.

B pe3yabTare M3ydeHusi 0a30BOro Kypca XHMMHM BBIYCKHUK Cpe/iHel IIKOJIbI MOJYYHT
BO3MOKHOCTh HAYYUTbCSH:

e COBEpILEHCTBOBATh U Pa3BUBATh YMEHHE YIIPABIATH CBOEH MO3HABATEILHON AEATEIbHOCTHIO;

e NIPUMEHATh OCHOBHBIE MHTEJUIEKTyaJIbHbIE ONEpaluy Takue Kak, (GOopMYyIHMpOBAHHUE TUIOTE3,
aHaJIM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIEeHMe, CHUCTeMaTH3allus, BBISIBIEHHWE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€U U JAp. ISl U3Y4YEHUs CBOMCTB BEUIECTB U XMMHUECKUX PEaKLINi;

e 1CII0JIb30BaTh Pa3IMUHbIE HCTOYHHUKH VI MOJyYEHUS! XUMUYECKOW HH(OpMaIuy;

® CaMOCTOSTEIbHO TUIAaHUPOBATH U OPraHU30BbIBATH YU€OHO-TI03HABATEIbHYIO AEITEIbHOCTD;

e YCTaHaBIIMBATh MOCIIEI0BATENBHOCTh IEHCTBUM MPH pellIeHnH Y4eOHO 3a1a4u;

o OCBavBaTh KIIFOYEBBIE KOMIIETEHTHOCTH, KOTOpPbIE MMEIOT YHUBEPCAIbHOE 3HAYECHHUE IS
pasNUYHBIX BUAOB JEATEIbHOCTH, B HUX 4HUCIe: OOOOLIEHHBIE CIIOCOOBI pelleHHus 3a7aad,
HCCIIEI0BATENIbCKUE YMEHNUS, KOMMYHUKATUBHbIE YMEHUS, HH(POPMAIIMIOHHBIC YMEHUS.

B pe3ynbprare u3ydeHuH JAaHHOTO Kypca XMMHU 00y4aroluecs JOJKHBI
3HATh/IIOHUMATh:

. BAKHEHIINE XUMUYECKUE TTOHATHUSA: BEILECTBO, XMMUUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTCIIBHBIC AaTOMHAs W MOJEKYJISpPHAas MacChl, HOH, aJUIOTPOIHs, H3OTOIBL,
XMMMYECKas CBA3b, DIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTD, CTEIICHb OKUCIIECHUS, MOJIb,
MOJIIpHasi Macca, MOJIIPHBIM 00bEeM, BEIECTBa MOJIEKYJSIPHOIO M HEMOJEKYJISPHOTO
CTPOEHUS, PACTBOPBI, MIEKTPOJIUT U HEIIEKTPOIMT, NIEKTPOJIUTUIECKAS TUCCOLMALINS,
OKHCIIUTEIb U BOCCTAaHOBUTENb, OKHUCJIEHHE M BOCCTAHOBJIEHHE, TEMJIOBOH 3(p¢eKT
peakuuy, CKOPOCTh XUMHUYECKOW PpEaKLIMH, KaTalu3, XUMUYECKOE pPaBHOBECHE,
YIJIEpOJHBIN CKelleT, PyHKIMOHAIbHAsS IPYyIIa, H30MEpHsl, TOMOJIOT 1S,

. OCHOBHBIE 3aKOHBl XUMHH: COXPAaHEHHs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
NEPUOIUYECKUN 3aKOH;

. OCHOBHBIE TEOPUHM XMMHMH: XUMUYECKOW CBSI3H, JJIEKTPOIMTHYECKON IHUCCOLMALINH,
CTPOEHUS OPraHUYECKUX COCIUHEHUN;

. BA)KHEHIIINE BEUIECTBA U MaTEpUaJbl: OCHOBHBIE METAJIIbl U CIUIABBI; CEpHAsi, COJISIHAs,
a30THas M YKCyCHas KHUCIOTHI; IIEJOYM, aMMUAK, MUHEpalbHble YA0OpEHMs, METaH,
9TUJICH, alleTUJIeH, OEH30J, 3TaHOJ, >KMphI, MblIa, TJIOKO3a, Caxapo3a, Kpaxmal,
KJIeTyaTKa, OeJIK1, HICKYCCTBEHHBIE U CHHTETMUECKHEBOJIOKHA, KaydyKH, IIaCTMAcChI;

YMeThb:

. Ha3bIBaTh U3YYEHHBIC BEIIECTBA 110 «TPUBUATILHO WIIM MEXKIYHAPOJIHOU HOMEHKIIATYpPE;

J OIPENENATh: BAJICHTHOCTb M CTEIEHb OKHCIECHUS XUMHYECKUX DJJIEMEHTOB, THII

XUMUYECKOHN CBSI3M B COCAMHEHUSX, 3aps/l HOHA, XapaKTep CpeJlbl B BOJHBIX PacTBOPAX
HEOPraHMYECKUX COEIUHEHUN, OKHUCIHUTEIb M BOCCTAHOBUTEIb, HNPUHAIIECKHOCTh
BEILIECTB K Pa3IMYHbIM KJIACCaM OPraHUYECKUX COCAMHEHUN;

o XapaKTEepPHU30BaATh: 3JEMEHThl MaJbIX MEPUOJOB MO UX IMOJOKEHUIO B MEPUOTUUECKOMN
cucreme J[.M.MenaeneeBa; oOIIue XMMHYCCKHE CBOICTBA METaJIOB, HEMETAJIOB,
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OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPTraHUYECKUX COCAMHEHUMN; CTpOEHUE U
XUMHUYECKHE CBOMCTBA N3YUECHHBIX OPraHUYECKUX COCTMHEHUI;

OOBSCHATh: 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; TPUPOIY
XUMUYECKON CBSI3U (MOHHOMW, KOBAJEHTHOM, METAJUIMYECKOI), 3aBUCUMOCTh CKOPOCTU
XUMUYECKOM peaKkIMu U TIOJIOKEHHUS XHMHUYECKOTO0 PaBHOBECUS OT PAa3IMUHbBIX
(baxTopoB;

BBIMIOJIHAT ~ XMMHMYECKHH  SKCHEPHUMEHT 1O  Paclo3HAaBaHMIO  BaKHEHIINX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB;

MIPOBOJUTH CAMOCTOSITEIILHBIA TMMOUCK XUMHYECKOHW WH(POpPMAIUU C HUCIOJIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYUHO-TIOMYJISIPHBIX M3/JIaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); MCHOJIB30BAaTh KOMIBIOTEPHBIE TEXHOJOTHHU JUIisi 00pabOTKH U
nepeaadn XMMUYecKor nH(popMaluu 1 e€ MpeACTaBICHHS B Pa3IMYHBIX (opMax;

WCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS W YMEHUS B TPAKTUYCCKOW JICATEIBHOCTH U
OBCEIHEBHOMXU3HT 04!

00BSICHEHUS XUMHYECKUX ﬂBHGHI/Iﬁ, MMPOUCXOOAIIMX B ITPUPOJEL, 6I)ITy M Ha IPOU3BOJICTBC,

OTIpeJIeIICHUs] BO3MOKHOCTH MTPOTEKAHUS XUMUICCKHX TIPEBPAIICHUNA B PA3TUIHBIX

YCJIOBUSIX UOIICHKH WX TOCTEACTBUM;

9KOJIOTUYECKH TPAMOTHOTO TIOBEJICHUSI B OKPYXKAIOIIEH CpeJIe;

OTIEHKH BIIMSTHUSI XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH cpeibl Ha OPraHu3M
YeJIOBEKa U IPYTrUeKUBBIC OPTaHNU3MBI,

0e30macHOTO OOpaIeHus ¢ TOPIOYUMH U TOKCUIHBIMH BEIIECTBAMH,
71a00pPaTOPHBIMOOOPYAOBAHHEM;

MIPUTOTOBJICHHUS PACTBOPOB 3a/IaHHON KOHIIEHTPAIMH B OBITY U Ha TTPOU3BOJICTBE;

KPUTHYECKOU OIEHKH JIOCTOBEPHOCTH XUMHUYECKON MH(POPMAIIHH, ITOCTYIAIOIICH

13 Pa3HBIXMCTOYHUKOB.

TpebGoBaHusi HampaBlIeHBl Ha pealn3alHio  JesTeIbHOCTHOrO, IPaKTUK
OPUEHTUPOBAHHOTO U JIUYHOCTHO OPUEHTHUPOBAHHOTO MOAX0/I0B; OCBOCHHE YUaIIUMUCS
MHTEJUIEKTYaJIbHOM U MPaKTUYECKON NIEeATEIbHOCTH; OBIIAJICHUE 3HAHUSIMU U YMEHUSIMH,
BOCTpPeOOBaHHBIMU B TIOBCEAHEBHOW >KM3HM, MO3BOJIAIOIIMMU OPUEHTUPOBATHCS B
OKPY)KAIOIllEM MHUpE, 3HAYUMBIMH [UIS COXPAHEHUS OKpYXKawolled cpeabl u
CcOOCTBEHHOTO 3/10POBbBSI.

Kpurepuu onieHUBaHNS HA YPOKAX XUMHH
OueHnBaHue yCTHOTO OTBETa

NuauBuayaibHblii KOHTPOJIb PE3yJIbTaTOB MOXKET MPOBOJAUTHCA HA YPOKE Kak
B hopMe KPaTKoOro onpoca ¢ mecra ((ppoHTanpHas KOHTpOJUpyromas o6ecena), Tak ¥ B
BHUJIE OOCTOAITEILHON NPOBEPKU 3HAHUN M YMEHMH Yy JOCKH. DTOT BHJ OIpoca
(MHAMBHIya bHBIA) MOKHO MPOBOJUTH HA dTamax aKTyalu3alud 3HAHUHN, HU3Y4CHUS
HOBOT'O MaTepuana, 3aKpeIUIeHUs U COBEPIICHCTBOBAHMS 3HAHUI M TPOBEPKU YCBOCHUS
HOBOrOo Marepuana. Bompockl yuuTenss s KpaTKOTO OINpoca JOJKHBI  OBITh
JTAKOHUYHBI, C(POPMYIUPOBAHBI B MOHATHBIX YUEHUKY TEPMHUHAX U TPeOOBATh KPATKOTO
oTtBera. /{71 SKOHOMHUHM BpPEMEHU MOXKHO HUCIOJIh30BaTh KAapTOUYKH C BOMPOCAMH, Ha
KOTOPBIE YUEHUKH TOTOBSITCIOTBETUTD Y JIOCKH.

Bo Bpems oTBeTa yuaierocs Uisi TOCTHXKEHHUS YCTOWYMBOTO BHUMAaHHMSI Kiacca
MOJIE3HO MPEAYCMOTPETh TMOCIEAYIOIIEE 3a OTBETOM PELEH3UPOBAHUE CO CTOPOHBI
JOPYTUX YYal[UXcs, UCTIPaBICHHE JOMYIIEHHBIX OIUO0K, TOTIOJTHEHHE.

[Ipn mnpoBexeHuu ompoca AOMycKaeTcs 3a/laBaTh ydallemMycs HaBOJSIINE
BOMPOCHI Il TOTO, YTOOBI TOMOYb €My C(OPMYIHUPOBATH CBOU MBICIU. MOTYT OBITh U
JOTIOTHUTEIbHBIE BOMPOCHI, €CIIM OHM HEOOXOJUMBI sl TPEICTOSIIEr0 U3ydeHUs
HOBOTO Marepuana. Bo Bpemsi yCTHOTO OTBETa y4allerocs Y4uTellb UMEET BO3MOKHOCTb
3a/1aTh JOMOJIHUTENBHBIN BOMPOC ITUATHOCTHYECKOTO XapaKTepa, KOTOPbI MOMOXET
BBISIBUTH COCTOSTHUE 3HAHHUI U YMEHUI OTBEYAIOIIETO.

[IpoBeneHne YCTHOTO WHAMBHAYAJIBHOTO KOHTPOJs TpeOyeT OT Y4uTens
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COOpaHHOCTH W BHHMAaHHUS, TaK Kak HEoOXoaumo 3a 5-10 MUHYT BBISBUTH 3HAHUS
ydaluxcs B Kiacce.

VYauTens 00s13aH TPOKOMMEHTHPOBATh OTBET YUECHUKA, YKa3aB Ha OIMIMOKH U
OTMETHB yJauHble CTOPOHBI. JIt00OW OTBET MOJIKEH OBbITh 3aMEUeH YYHUTEIEeM U
00BEKTHBHO MM OLieHeH. HeoOs3aTeIbHO CTaBUTh OTMETKY 3a KaXIbli HETIOJIHBIN
oTBeT. Eciu y4eHHK HEOTHOKPATHO JOMOJIHSAI OTBETHI IPYTMX OJHOKIACCHUKOB, TO
MO>KHO MIOCTaBUTh €MY OOILYI0 OTMETKY 32 YPOK.

OT1meTka «5»:

- JIaH IIOJIHBIM U IIPAaBUJIbHBIA OTBET HA OCHOBAHUM N3Y4YEHHBIX TEOPUH,
- MaTepHall U3JI0KEH B ONPEIEIICHHON JIOTHYECKO NIOCIIEA0BATEIBHOCTH, JIUTEPATYPHBIM
SI3BIKOM,
- OTBET CaMOCTOSTENIbHBIN
- BO3MO>KHA OJTHa HECYIIIECTBEHHAs OLINOKa.
OT1meTka «4»:
- J1aH IOJIHBIN U NIPABUJIbHBIA OTBET HA OCHOBAHUM N3Y4YEHHBIX TEOPUH,
- MaTepHaJl U3JI0KEH B ONPEECIICHHOM MTOCIIEI0BATEILHOCTH,
- OTBET CaMOCTOSTENIbHBIN

- JIOTyIIeHbI 2-3 HeCyIIeCTBEHHbBIE OINOKH, HCIIPABICHHBIE IO TPEOOBAHHIO
YUYUTENS, WM TAHHETIOJHBIA U HEYETKHUI OTBET.

OtrMmeTKka «3»:

- JIaH MOJIHBIN OTBET, HO MIPU 3TOM JIOIYII€HA CYIIECTBEHHAs OIINOKa WK
OTBET HETOJHBIN, TOCTPOEH HECBSI3HO.

OTMeTKa «2»:

- OTBET OOHAPYKMBAET HETOHUMAaHNE OCHOBHOTO COJIEpKaHUs y4eOHOTr0 MaTepuana,

- IOMYIIEHBI CYIIECTBEHHBIE OIINOKH, KOTOPbIE YYalIHIiCs HE MOKET UCTIPAaBUTh
IIPY HABOJALIUXBOIIPOCAX YUUTEIS.

OrMmerka «1»:

- OTCYTCTBHE OTBETA.

dDpoHTaATbHAS KOHTPOJHPYIoIasi 6ecea 0ObIYHO T0CTATOYHO
KpaTKOBpeMeHHa. Bompockl, kKaku BO BCAKOW Jpyroit 6ecene, TpeOYyIOT KPaTKOTO
OTBETA, [TO3TOMY 32 OJMH TaKON OTBET YYEHUKY CTABUTh

OLIEHKY Henb3s. HykHO 3apaHee HaMETHUTh TEX YYEHHKOB, OTBET KOTOPHIX BO BpEMs
Oecenpl XOTAT OICHWTh, M 337aBaTh UM LEJICHANPABICHHO 3alIAHWPOBAHHBIC JUIS
Oecenpl Bompockl. OHAKO HE CIEayeT 3a/aBaTh MOJPSAI BOIPOCH OJHOMY U TOMY K€
ydenuky. Paborate nomkeH Bech kiacc. dpoHTanpHas Oeceja MOXKET COYETaThbesl C
YCTHBIM YYETOM 3HAHUH, KOTJa HECKOJIBKO YYAIIHUXCS TOTOBSTCA K OTBETY Y JOCKH.
Cno>xHOCTh PabOTHI 3aKIIOYAETCsl B TOM, YTOOBI HE YIyCKaTh M3 IOJIS 3pEHUs Kiacc,
y4acTBYIOIIHMHU B Oecesie, M yJaluxcs, OTBEYAIOIIUX Y JJOCKH.

OueHnnBaHue NMCLMEHHOH PadoThI

[TuceMenHbIe pabOTHI MOJPA3CISAIOT HA TEKyIIue (MPOBEPOYHBIC) U UTOTOBHIC
(KOHTpOJIBbHBIE) pabOTHI; IO BPEMEHH OHU MOTYT 3aHUMATh BECh YPOK MJIM €T0 4acTb.

K wMeromam mHCBMEHHOW TPOBEPKH pE3yJIbTaTOB OOYYeHHS OTHOCSTCS
MUCbMEHHAsi KOHTpOJbHasi paboTa Ha 45 MuH, npoBepouHsle paboTel Ha 10-15 mun
(HampuMep, pellleHHe pacueTHBIX 3ajay), IHUCbMEHHblE JIOMAllHHE 3aJlaHMs,
MUCHMEHHBIM YUeT 3HAaHUM OTAEIBHBIX Y4aIIMXCSd M0 KapTodyKaM, XHUMHUYECKHUE
JMKTAHTBI, 33JJaHUs TECTOBOTO THIIA U T.II.

IIpy oueHuBaHMM OTBETa YdYallerocss HEOOXOJAMMO YYMUTHIBATh KadyeCTBO
BBITIOJIHEHUS paboThI 10 3a7aHusAM. KoHTposbHAs paboTa OLEHUBAETCS B LIEJIOM.

OtmeTKa «5»:

JIaH TOJIHBIN OTBET Ha OCHOBE U3yYEHHBIX TEOPUH, BO3MOXKHA HECYIIIECTBEHHAs! OIINOKa.

OtmeTka «4»:

JIOMyCTUMa HEKOTOpasi HEMOJIHOTa OTBETa, MOXKET ObITh HE 0oJiee ABYX HECYIECTBEHHBIX
OLINOOK.

OTMeTKAa «3»:
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* paboTa BBHIMOJHEHA HEMOJHO (HO HE MEHEe YeM Ha TpPeTh), UMEIOTCS He Ooee
OJTHOM CYIIIECTBEHHOMOIIMOKH U 2-3 HEeCYyIIeCTBEHHBIC.
OTMeTKa «2»:
*  paboTa BHINOJHEHA MEHBIIIE YeM Ha TPETh,
*  UMeeTCs HECKOJBKO CYIIECTBEHHBIX OIHUOOK.
BosmoskHa cienyromias cucrema olieHUBaHUSI KOHTPOJIbHOM pabOTHhI 10 MATUOAUTEHON CHCTEME:

U BHITIOJIHEHNH ydeHUKOM OT 96 10 100% paboThl cTaBUTH OLICHKY «5»;
oT 76 10 95% paboTs! - «4»;
oT 50 10 75% - «3»;

ot 20 o 50% - «2».

[Ipu omeHKe BHITIOJHEHUS THUCHBMEHHOW KOHTPOJBHON pabOThl HEOOXOIUMO YYHUTHIBATH
TpeOoBaHus e1uHOro opdorpaduyeckoro pexxuma.

OneHnBaHUE TECTOBBIX padboOT

TecTel, cocTosME W3 TSATH BOIPOCOB MOXHO HCIHOJB30BATh TOCIE H3YUEHHS KaXI0TO
Mmatepuana (ypoka). Tect w3 10—15 BompocoB wucmonbp3yeTcst Ui TEPUOTUIECKOTO
koHTpoJs. Tect 3 20—30 BompocoB HEOOXOAUMO UCTIOIB30BATH ISl HTOTOBOTO KOHTPOJIS.

[Tpu orleHMBaHWM UCTIONIB3YETCS CIIEAYIONIast IIKaJa: sl TeCTa U3 MSTH BOIPOCOB
* HET OMMOOK - oreHka «5»;

* olHa OmwuoOKa - OIEHKa «4»;

* JIBE OIIUOKA — OLIEHKA «3»;

* TpU OMIMOKN — OIEHKA «2.

Ecnu ouenka BeicTaBisieTcs: B popMe 3aueT/He3ayer, TO 3a4eT CTaBUTCA MpH BbinojgHeHuH 70%
3amanuii. Takas ¢opMa OLIEHKM HCIOJIB3YETCs, €CIU TEeCT COACPKHUT YIpaXKHEHHs Ha
pacnio3HaBanue. Eciau TecT oneHuBaeTcss Mo MNATUOAIIIBHOW CcHUCTEME, TO CTaHAAapTHHIE
Kputepuu orieHoK TakoBbl: 91-100%

- orreHka «5»; 81-90% - ortenka «4»; 80-70% - onenka «3»; Hrxe 70% - oreHKa «2».

OueHka yMeHHUil pemiaTh pacyeTHbIE 3a1a4U

OtMmeTka «5»:

* B JIOTUYECKOM PACCYKJIEHUU U PELIEHUU HET OIINOOK,

OtMmeTka «4»:

* BJIOTHYECKOM PACCYK/ICHUU U PEIICHUH HET CYIIECTBEHHBIX OIINOOK,

* JI0MyLIeHO He 0oJiee IBYX HECYIECTBEHHBIX OIIMO0K

OtMmeTka «3»:

* B JIOTMYECKOM PACCYXKICHUU HET CYIIECTBEHHBIX OMIHOOK.

*  JIOMyCKaeTcs CyIIeCTBeHHas OIIMOKa B MAaTEMaTHUECKUX pacueTax.

OtrMeTKa «2»:

* IMEIOTCS CYILIECTBEHHBIEC OLTUOKH B IOTUYECKOM PACCYKJICHUH U PEIICHUU.

Ouenka 3KkCepUMEHTAJIBLHBIX YMEHHUII (B Npouecce BbINOJHEHUsSI IPAKTHYECKUX padoT 1mo
HHCTPYKIIUH)

[IpakTueckue pabOTHl MO XMMHH BBHIMOJIHSIIOTCS B TETPaasx Uil mpakTudyeckux padot. [Ipu
OIICHUBAHMM OTYETa MO BBHIMOJHEHUIO MPAKTHUECKON paboThl 0c000€ BHUMAHHE YAETISETCA
Ka4eCTBY U MOJIHOTE CAMOCTOSITENIbHBIX BBIBOJIOB YUEHUKA.

KonnyecTBo npakTHueckux paboT ONpeesieHO B IpOrpaMMe.

B Teuenue yuebHOTO rojia TeTpaau A MPAKTUYECKUX paObOT XPaHUTCS B IIKOJIE.
OrTMeTKa «5»:

° 3KCHepI/IMeHT BBITIOJIHCH ITOJIHOCTBIO. C,I[e)'[aHBI IMPaBUJIBHBIC Ha6J'II-O,I[eHI/I$I " BbBIBO/JBI,

¢ DOKCICPUMCHT OCYHICCTBJICH 110 IIJIAHY, C YUCTOM TCXHUKU 0€30IMacHOCTH U paBUJI pa6OTBI C
BCIICCTBAMH U HpI/I60paMI/I,

¢ TPOABJICHBI OPTraHU3aAlIMOHHO-TPYAOBBIC YMCHUA (HO,[[,[[Cp)KI/IBaCTC}I qucToTa pa60qer (8}
MCCTa, MOPAAOK HACTOJIC, DKOHOMHO HCIIOJIB3YIOTCSH pCaKTI/IBBI).

 JlomyrmieHsl He OoJiee IBYX HECYIIECTBEHHBIX OMIMOOK MpHu 0opMIeHHH PabOTHI.
OrMeTKa «4»:

® pa60Ta BBITIOJIHCHA, CACIIAHbI ITPABUJIBHBIC Ha6.IIIOILCHI/I$I U BBIBOJBI: SKCIICPUMCHT
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BBITIOJTHEH HETIOJTHO MIIMHAOIIONAI0TCS] HECYIIECTBEHHBIC OIMOKY B padOTe C BEIICCTBAMHU
U mpudopamu.
OrMmeTKka «3»:

OTBET HEMOJHBIN, padoTa BBHINOJHEHA MPABUIBHO HE MEHEE, YeM HAaIlOJIOBHHY,
JIOIyIIIeHa CYIeCTBEHHast omMOKa (B X0/ SKCIEPUMEHTa, B 00BSICHEHUH, B O(POPMIICHUN
pabotel, o Th mpu pabote ¢ BewecTBaMu U NpruOOpPaMu), KOTOPYIO YUalIUICs UCTIPABIISET
no TpeboBaHuio yuurtens. Jomyckaercs odopmieHue paboThl 0e3 3ammucu ypaBHEHHN
peaKuum.

DKCIEPUMEHT MOJTHOCTHIO BBIMOJIHEH B COOTBETCTBUU C MHCTPYKIMSMHU H TPaBUIAMHU
TEXHUKHU 0E301TaCHOCTH, HO paboTa He ohopMIIeHa.

OTMeTKA «2%»:

BeITio)THEHO MEHee OJIOBUHBI paOOTHI,

JOTIYIIIEHBI JIBE WM 00Jiee CYIIECTBEHHBIE ONTMOKH B X0J1€ IKCIIEPUMEHTA, B
00BsicHeHuH, B 0opMieHun padoTsl, 1o Th rnpu padoTe ¢ BemecTBaMu 1 npudopamu),
KOTOPBIC yJaIIHCs HE MOXKET UCTIPABUTb.

OueHka yMeHHii pemiaTh IKCepUMEHTATbHbIE 321a4H
[Ipu ormeHKe 3TOTO YMEHUs CIEAYyeT YYUTHIBATh HAOIIONCHUS YIUTEIS U
MPEIbABIAEMBICyIaIUMCS PE3YIbTATHI BBITIOJTHEHUS OIBITOB.
OtmerKka «5»:
[Tnan pemieHus 3a1a9u COCTaBJICH IPABHIIBHO,
OCYIIIECTBJICH TIOJI00P XUMHYECKUX PEaKTHBOB M 000pYI0OBaHUS,
AKCIIEPUMEHT BBITIOJTHEH TIOJTHOCTHIO,
JTAHO TIOJIHOE OOBSICHEHNE U CIETIaHBI BEIBOIEI.
OtMmeTKa «4»:
TIJIaH PEIICHHS COCTaBJICH MPAaBUIIBLHO,
OCYIIIECTBJICH MOA00P XUMHYECKIX PEAKTUBOB M 000PYI0OBaHUSA,
AKCIIEPUMEHT BBITIOJIHEH MOJTHOCTHIO,
JOTIYITIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMMOO0K (B 0OBSICHEHUH U BBIBOIAX).
OTtMmeTKa «3»:

TIJIaH PEIICHHS COCTaBJICH MPaBUIILHO,

OCYIIIECTBJICH M0A00P XMMHYECKHX PEAKTUBOB M 000PYI0BaHUS,

AKCIIEPUMEHT BBINIOJIHEH HE MEHEe, YeM HAIlOJIOBHHY, AOIMYIICHA CYIIIECTBEHHAS

onrOKa B 0OBSICHEHUH UBBLIBOIAX,

AKCIIEPUMEHT BBITIOJIHEH TIOJIHOCTHIO, OTYET HE COCTABJICH

JOTYIIEHBI HAPYIIEHUS TEXHUKHA 0€30TaCHOCTH, IKCIIEPUMEHT BBITOTHEH

MOJTHOCTBIO, CIICJIaHBIHECYIIECTBEHHBIC OIMOKHN B O0BICHEHUH U BBIBOJIAX.

OTMeTKAa «2»:

JIOTIYILIEHBI JIBE U OoJjiee omuOKY (B IUIaHE pelIeHus, B oa0ope

XUMHUYECKUX, PEaKTUBOB HOOOPYIOBaHMUs, B O0BSICHEHUH U BHIBOJIAX).

JIOTIYILIEHbI HAPYIIEHUS TEXHUKH O€30M1aCHOCTH

KanennapHo-temaTuyeckoe niianupoBanue, 10 kiaace

Tema Koui- Jlara VYuebHo-

BO [Inan | dakT [METOIUYCCKHUE
4aCOB MaTepHabl

[Ipeamer opraHuuecKoi XUMUH. 1

HNucrpykraxmno Th.

OcCHOBHBIE TOJIOKEHUS TEOPUH CTPOEHUS 1

OPraHUYEeCKUX COCTUHEHUMN.

[ToHsiTHe 0 TOMOJIOTax ¥ TOMOJIOTHH, 00 1

M30MEpPAX U U30MEPUH, BaJICHTHOCTH.

[Ipupoauslii ra3. AKaHbl. 1
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5 AJKEHBI. DTUJIEH. 1

6 | AlKagueHbl U KaydyKH. 1

7 AJNKUHBI. ALICTHIICH. 1

8 Apensbl. benzon. 1

9 Hedts 1 cioco0 e¢ nmepepaboTKH. 1

10 | Cucremarusanus 1 0000ILIEHAE 3HAHUH 110 1 Komneknus

TEME "Hedtp u
«YTIJIEBOJIOPOJIBI U KX TIPUPOTHBIE MPOJIYKTHI ee
HMCTOYHUKI. nepepaboTku"

11 | KonrponsHas padora Nel o teme 1

«YTJIEBOJIOPOJIBI U UX TIPUPOTHBIC
HMCTOYHUKI.
12 | Couprsl. 1
13 | MHOrOaTOMHBIE CIIUPTHI. 1 Habop
«OrueonacH
13(S
BEIIECTBAY
14 | ®enomn. 1 Habop
«OrHeonacH
BIC
BEIIECTBA»
15 | Anpaerusipl ¥ KETOHBI. 1 Habop
«OrHeonacHble
BEIICCTBA»
16 | KapOoHOBBIE KHCIIOTHI. 1
17 | Cnoxwusie a3¢upsl. Kupsl. 1
18 | YrueBonsL 1
19 | Hucaxapunasl. [lomucaxapuisl. 1
20 | O0oOIIIeHEe U cUcTEMATU3ALMs 3HAHUN 110 1
TEMe
«Kucnopogocoaepkaiiye opraHndecKue
COCIIMHEHUS.

21 | KontponbHas padoTa Ne 2 o Teme 1
«Kucnopoaconepxaiiye opraHn4ecKue
COCIIMHEHUS.

22 | AMUHBI. AHUJIUH. 1

23 | AMMHOKUCIIOTHI. 1

24 | benkwu. 1

25 | HyknenHOBBIEC KUCIIOTHIL. 1

26 | I'enetnueckas CBSI3b MEX]y KJIaCCaMH 1

OpraHu4ecKux coenruHeHuid. Pabora
MOKAPTOYKAM.
27 | TIpakTuueckas padotka Ne 1 1
WNnentuduxaims opraHu4ecKux
COEIMHEHUM.

28 | ®epMeHTHI. 1 Kommnekr
MOCY/BI U
obopynoBaH
usi
TUISt
YUEHUYECKUX
OTIBITOB

29 | BuramuHbl, TOPMOHBI, JIEKapCTBA. 1
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30 | UckyccTBeHHBIE TIOJIMMEPHI. 1

31 | CUHTETHYECKH TOJIMMEPHI. 1

32 | IIpaktuyeckas pabora Ne2 «Pacno3naBanue 1
IJIACTMACC ¥ BOJIOKOHY.

33 | O6o6marorumii ypok mo teme «Kucaopon u 1 Komrutekr
a30TCOACpKAINC OPraHNnYCCKUC [oCyasl U
COCITUHEHUS. 0Gopy10BaH

ust

TUIS
YUCHUYICCKUX
OTIBITOB,
KOJUIEKI]

ust

"BonokH

an,

KOJUIEKI]

ust
«[limactmacchb»

34 | Urorosas koHTposbHas pabota Ne3 3a 1

kypc 10kmacca.
KanengapHo-temaTnueckoe njiaHupoBanue, 11 kiace
Ne Tema Kon- JlaTa Y4e6Ho-
BO [Iman | ®akr | METOAMYECKHE
4ACOB MaTepHaIbl
1 OCHOBHBIE CBEZICHUS O CTPOCHUH 1
aroMa. MuctpykTax no Th
2 | llepuoguveckuii 3aKOH U CTPOCHHE aTOMa 1
3 [Tonoxxenue Bogopoaa B [IICXD 1
4 | NoHHas xuMHuecKas CBA3b 1
5 | KoBaneHTHas HemosipHask XUMHYECKast 1 Hab6op «Commny
CBSI3b
6 | KoBajeHTHas moJisipHast XUMHYECKAst CBS3b 1
7 | Meramnueckasi XMMUYECKasi CBSI3b 1
8 | BomoponHas XumMu4eckas CBs3b 1 Habop
«MeTanib»,
KOMILICKT
TIOCY/IBI U
000pynOBaHUS
JUISL YYCHUYECKUX
OIIBITOB
9 | [Honumepsl. BookHa 1
10 | T'a3o00pa3Hbie BemiecTBa 1 Habop
«ITommmepsD»,
Habop
«BonokHa»
11 | Il/p Ne 1 «Ilonyuenue, cobupanue u 1 [Tpubop s
pacrmo3HaBaHHUE Ta30B» MOJTyYEHUS
rasos,
KOMILJIEKT
MOCY/BI U
000pyIOBaHUS
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JUIsL
YYEHUYECKUX
OITBITOB

12

Kunakue BemecTsa

[Tpubop s
MOJTyYCHUS
ra3oB, KOMILIEKT
(9711587
000pyI0BaHUS
JUISI
YUEHHUYECKHX
OTIBITOB,
KOMILIEKT
(9711587
000py10BaHUS
Ui
YICHHUECKUX
OTIBITOB

13

TBepasble BemecTa

14

JucniepcHble CUCTEMBI

15

CocrtaB BeliecTna

16

Cwmecu

17

KonTtponbras padota Ne 1 o Teme
«CTpoeHue BEMECTBA»

N e

18

Knaccudukanust XUuMUYECKUX peaKIuit

[EEN

19

CKOpOCTh XMMUYECKUX PEaKIUi

[EEN

Habop
«Kucmote»,
Habop «Coymy,
Habop
«"'uapoxcuapy,
Habop
«MeTaiie,
Habop
«HeMmeTamib,
KOMILJICKT
MOCYABI U
000pyHOBaHUS
JUIsSt
YUEHUYECKUX
OIIBITOB

20

OOpaTUMOCTh XMMHYECKON PEeaKIIUH.
XUMHUYECKOE PAaBHOBECHE U CITOCOOBI
€roCMeIIeHus

Anmnapat ajs
MIPOBEICHUS
XUMHAYECKUX
peakuuu,
KOMILJIEKT
MOCY/BI U
060pynoBaHUS
JUTS
YUEHUYECKUX
OIIBITOB
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21

Ponn BOAbI B XUMHWYCCKUX PCAKIUAX

Arnmapar s
MIPOBEICHUS
XUMHYECKUX
peaKuui,
KOMILJICKT
MOCY/BI
000pyI0BaHUS
JUISI
YYEHUYICCKUX
OTIBITOB

22

IMuaponns

23

OKHUCITUTEILHO-BOCCTAHOBUTEIbHBIC
peakinuu

24

DNeKTpOIn3

Amnmnapar s
IIPOBEICHUS
XUMHAYECKUX
peakuui,
KOMITJIEKT
MOCY/IBI U
06opyn
OBaHUS

IS

yueHH4e
CKHUX
OIBITOB

25

KonTtponbras padota Ne 2 o Teme
«XUMHUYECKUE PEAKIIAN

Habop

TUIs

AIIEKTPO

Imn3a
JEMOHCTPAI[MOHH
bIH

26

MeTtanibl

27

Hemeramnsl

Habop
«MeTabs,
KOMILJICKT
MOCYABI U
000pyHOBaHUS
JUISL Y4eHUYECKHUX
OIIBITOB

28

KucnoTtsl

Habop
«HeMeTannsn»,
KOMILJIEKT
MOCY/IbI U
060pynoBaHUS
INIE:
YYEHHUECKHUX
OIIBITOB

29

OcHoBaHuA

Habop
«KucaoTey,
KOMILICKT
MOCY/BI U
000pyIOBaHUS
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AJI1 YYHCHUYCCKHUX
OIIBITOB

30

Conu

Habop
«'uapokcuabl
», KOMIUIEKT
MOCY/IbI U
000pyI0BaHUS
JULSI
YYEHHUECKHUX
OIIBITOB

31

FCHGTI/ILIGCKaSI CBs3b MC)K}Iy
KJIACCAMUHEOPraHUYECKUX U
OpraHu4eCKux

COCTMHEHN N

Habop
«Coimy,
KOMITJICKT
MOCY/IBI 1
000pyI0BaHUS
Ui
YUIEHUICCKUX
OTIBITOB

32

[1/p Ne2 «Pemienue sxkciepuMeHTalbHbBIX
3aJad 110 paclo3HaBaHUIO OPraHUYECKUX
MHEOPraHN4YeCKHX BELIECTB

Habop
«Kucmote»,
Habop «Commy,
Habop
«I'nnpoxkc
UIb»,

Habop
«Oprannyeckue
BELIECTBAY,
KOMILJIEKT
MOCYAbI U
000pyI0BaHUS
TULST
YUEHUYECKUX
OTIBITOB

33

KontponbHas padota Ne3 3a kypc
(mostHOTO)00IIIETO 0Opa30BaAHUS

Habop
«KucnoTery,
Habop «Coymy,
Habop
«'uapoxc
UIbD»,

Habop
«Opranuueckue
BEIIECTBAY,
KOMILJIEKT
MOCY/BI U
060pynoBaHUS
JUTSL Y9eHUYECKHUX
OTIBITOB

34

O06o06maromuit ypox 3a Kype
(momHOTO)00IIIET0 0Opa3oBaHUs

Cnucok aureparypsl no kypey O6mas xumus — 11 kiace
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15.  Mup xumun http://chem.km.ru

16. Komnnekuus «EcTecTBEHHOHAaYYHBIE SKCTIEPUMEHTBD»: XUMUS

http://experiment.edu.ru

17. Xwumus as BceX: WUTFOCTPUPOBAHHBIE MaTEPHAIIBI 10 OOIIEH, OpraHuYECKON U
Heoprannveckoi xumun http://school-sector.relarn.ru/nsm/

18. Dnekrponnas Oubnmmoreka 1o xuMuK ¥ Texuukehttp://him.1september.ru baHk negaroruyeckoro
ombiTa. MeTouueckue pa3pabOoTKH YPOKOB XMMHHU COPOCOBCKUX yuuTenei. http://www-

windows-1251.edu.var.ru/russian/pedbank/sor uch/chem/index.html
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http://www.chem.msu.su/rus/
http://www.hij.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://webelements.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://him.1september.ru/
http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html
http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html

19.  Xwumus: Komnekuus MaTepuanos Ui YIUTEIs] XUMUHU: TEMaTHYECKUE IUTaHBI,
POBEPOYHBICPA0OTHI, MEMAa-yPOKH, MaTepHraibl onuMnua. http:/sysmanova.narod.ru

Meauapecypcsol:

1.  Enunble oOpa3zoBatenbHbIe pecypchl ¢ caiita WWW. school-coolection.edu.ru (eaunoi
KOJUIEKLIMMOOpa30BaTeNIbHBIX PECYPCOB)
VYdebHoe anmekTpoHHOoe 3aanue «BupryanpHas madoparopus» Xumus 8-11kmace
Xumus «Ilonnbiit niroctpupoBannbiii kype XUMMUSA - u3 cepuu «lIpoBeps ceOsn»
«Xumus i Beex 21: «Pemenue 3agau» CaMmoyduTenns

Xumus 8-11 xnaccsil.

akrwn

Menunapecypcsi:

1.  Enunsle oOpa3oBaTenbHbIC pecypchl ¢ caiita Www. school-coolection.edu.ru
(emMHOM KOJIJIEKIIMMOOpPa30BaTEIIbHBIX PECYPCOB)

Y4eOHoe TeKTpoHHOE M3Manue «BupryansHas tadopatopus» Xumus 8-11kimacc
Xumus «Ilonnsiit niroctpupoBannbiii kype XUMMUSA - u3 cepuu «IIpoBeps ceOs»
«Xumus i Beex 21: «Pemenue 3agau» CaMoyduTenns

Xumus 8-11 kmaccsl

grwn
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