MMHHUCTEPCTBO IPOCBENEHUS POCCUIICKOI OEJAEPAIINNA
Ynpagiienne o6pazoBanus AnmunucTpanun OXHHIOBCKOro rOpPOACKOro

oKpyra

MBOY Mauio-Bsizemckas COLI OauanoBceKoro paiiona

PACCMOTPEHO COI'TACOBAHO
PyxoBomurens IIIMO 3amecTuTeNs AUpeKTOpa
obpa3oBarenbHbIX

o BP )
obJtacreit %[/; /
A

"O6mecTBO3HAHKE" 1
"EcrectBo3Hanue"

4 -
~ U’

Ceruéga 1.10.
«28» aBrycra 2023 .

Kamnosckasg E.C.
ITpotokon Nel
oT «25» aBrycra 2023 r.

PABOYAS TIPOIT'PAMMA

Bneypoqnoii ACATEJABHOCTH
y4ebHoro npeamera «Xumusi»

Touka Pocra «Xumus

Ayt o0yqarommxcst 8 — 9 kiaccos

P.n.Bouabmue Bszémer 2023



MUHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPAIIUU

MunuctepcTBo 00pa3oBannsi MocKoOBCKOH 00J1acTH
YnpasJienue o0pa3oBanust AxMmuHucTpanun OIMHIIOBCKOI0 rOpoACKOro OKpyra

MBOY Mano-Bsizemckas COII OquHuoBckoro paiiona

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

PykoBoaurens HIMO 3amMecTuTeNb upekTopa  M.o.gupekTopa
obOpaszoBaTenbHbIX oOnacTelr 1o BP
"OOmiecTBO3HaHKE" U

"EcTecTBO3HaHME" Cvmpnosa E.T'.
Criuépa M.10. Ilpukas Ne 386
«28» aprycra 2023 . oT «28» aBrycra 2023 r.

Kanunosckas E.C.
[Ipotokomn Nel
oT «25» aBrycra 2023 r.

PABOYAS ITPOT'PAMMA

BHEYPOUYHOM AesATeJIbHOCTH
y4eOHOro npeamera « XuMus»

Touka Pocra « Xumus»

11t o0y4arommxcs 8 — 9 kimaccos

P.n.boabiue Bazémbl 2023



MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa BHEYpOUHOW IEATEIBHOCTH MO XUMHUH Isi 8—9 KiaccoB ¢
UCITOJIb30BaHUEM 00opymoBaHms 1eHTpa «Touka pocta» Ha 6ase meHTpa «Touka
pocTay TMO3BOJSET peajdn3oBaTh  0Opa3oBaTelIbHbIE MPOrPaMM €CTECTBEHHO-
HAyYHOW HAmNpaBICHHOCTH, pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUAMHU
3aKOHO/JATeIhCTBA B cdepe oOpa3oBaHWs W C Y4ETOM pPEKOMEHIANUN
denepanpbHOTO omeparopa ydeOHoro mpenmera «Xumus». OOpa3zoBareiabHas
mporpaMma TIO3BOJISIET WHTETPUPOBATh pPeaM3yeMble IMOAXOABI, CTPYKTYpPy H
collepykKaHUe TIPU OpraHU3aIMK OOyYeHHsI XMMHHU B 8—9 Kitaccax, BBICTPOCHHOM
Ha ©Oaze yueOHO-Meroamueckoro komruiekcoB (YMK) Tabpuensna O.C.
Hcnonb3zoBanue obopynoBanus «Touka poctay mnpu peanuszanuu gaHHoi OI1
MO3BOJISIET CO3/1aTh yCIOBUSI:

* JIJIS1 PACIIUPEHUS COJIePKAHUS IIIKOJIBHOTO XUMHUYECKOTO 00pa30BaHMS;

* s TIOBBIIICHUS TIO3HABATCIIbHOM aKTUBHOCTH OOYy4arolIuxXcs B
€CTECTBEHHO-HAYYHOU 00J1acTH;

* ISl pa3BUTUS JUYHOCTU peOEHKA B Tpollecce OOydYeHUsT XUMHH, €ro
criocoOHOCTeM, (opMUpOBaHMS ©  YAOBJIETBOPEHHUS COIMATBLHO 3HAYHMMBbIX
MHTEPECOB U MOTPEOHOCTEN;

* uIsi pabOTBI C OJAPEHHBIMH ITKOJBPHUKAMH, OPTaHW3aIllid MX Pa3BUTHS B
pa3TUYHBIX 00JaCTsIX 00pa30BaTEIIbHON, TBOPUECKON JAEATEIHHOCTH.

OO01ree 9ynciI0 4acoB, OTBEAEHHBIX JIJIT BHEYPOUHOH JACATEIHPHOCTA HA YPOBHE
OCHOBHOT0 0011Iero o0pa3zoBaHus, cocTaBiseT 68 wacos: B 8 kimacce — 34 gaca (1
yac B Heflen0), B 9 kinacce — 34 gaca (1 yac B HeAenmo).



COAEPXAHUE OBYUEHUA

8 KUIACC

Xumnueckas jadoparopus

[IpaBuna TexHUKHM O€30MACHOCTH TMPU MPOBEACHUH HCCIEIOBAHUNA H
XMMHUYECKOTO OJKCIEpUMEHTa. MenuuuHckas anredka B KaOWHETEe XHMHHU.
3HAKOMCTBO C J1a0OpaTOpHBIM O00OpYJOBaHMEM. XpaHEHHE MATEpUAIIOB U
PEaKTUBOB B XUMUYECKOM JabopaTtopuu

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu paboThl B 1aOOpaTOpUU U
npuéMamu oOpalleHus ¢ 1abopaTOpHBIM 000PYI0BaHUEM.

Metoabl NO3HAHMSA B XMMHH. JKCIIEPUMEHTAJIbHbIE OCHOBbI XUMHUM
N3yuyenue crpoenus rmameHu. Jlo kakoi Temmeparypbl MOXHO HarpeBaTh
BemecTso? M3mepenne Temneparypsl KulleHus Boabl. OnpenesieHne TeMneparypbl
IUTABJICHUS U KpUCTAIM3aluu. YHCThle BellecTBa M cMecH. BoponpoBonHas u
JUCTUUINPOBaHHAs BoJa. MeToasl OYMCTKU BeniecTB. PU3HUECKUE U XUMUYECKHE
SBJICHHS. 3aKOH COXpaHEHUs1 Macchl BeliecTB. [IpocThie U CI0KHBIE BEIIECTBA.
PactBopsl. Kpuctamnoruaparsl. Xumuyeckue peakuuu. lIpuznaky u ycimoBus
UX MPOTEKAHUA. DK30TEPMUUECKUE U IHITOTEPMUUECKNE PEAKLINN.
Xnumuueckas cBA3b. CTpoeHHE BelecTB. TUIBI KPUCTAIUIMYECKUX PEIIETOK.
Ilpakmuueckue padomuoi
1.3y4yenue cTpoeHus miaMmeHu
2. Onpenenenre KOHIICHTPAIIUH BEIIECTB KOJTOPHUMETPUIECKIM CIIOCOOOM
3.OK30TEpMUYECKHE PEAKIIUN
4. OHIOTEpPMUYECKUE PEAKIINHT
Jlabopamopnvie onvimoi
1. Jlo kakoil Temnepatrypbl MO>KHO HarpeBaTh BEIIECTBO?
N3mepenue TemMneparypbl KUIIEHHS BOJIbI
OnpeneneHre TeMIiepaTyphbl IUIABJIEHNS U KPUCTAJUIM3alUU METalia
YucTele BelecTBa U CMECH
Onpenenenre BOAONPOBOAHON U JUCTUILIUPOBAHHOW BOJIbI
OuncTKa BOABI U BO3/IyXa OT TBEPABIX YACTHUIL
OuncTKa BOABI OT paCTBOPUMBIX ITpUMECEN
N3yueHue pacCTBOPUMOCTH BEUIECTBA OT TEMIIEPATYPhI
. HaburonieHue 3a pocTOM KpUCTaIIJIOB
10 [TepechllieHHBIN PaCTBOPHI
11.0Onpenenenne TemnepaTypsl pa3ioKeHUs] KpUCTAUIOTUapara
12.Tlpu3HaKu XUMUYECKUX PEAKLUH.

©®NO U ®WN

,Zlemoucmpauuonnbte onsimasl



Bolienenre 1 norjiomeHe TemIoThl

3aKOH COXPAHEHUS] MacChl BEIIECTBY)

Pa3oxenue BoAbl AIEKTPUYECKUM TOKOM

TemnepaTypa IUIaBJIE€HHS BEMIECTB C PAa3IMYHBIMU THIIAMHU
KPUCTAJIINYECKUX PELIETOK.

o e

Kiaccbl Heopranu4eckux coeJIuHeHuI.

CocraB Bo3ayxa. Kucnoposa. Azor. Kucnotsl. CBolictBa Kuciot. OCHOBaHUS.
CaoiictBa ocHoBanuid. Onpenenenue pH. OnpeneneHne KUCIOTHOCTH TTOYBHI.

Ilpakmuueckue padbomuoi

S.11onydenne MeIHOTO Kynopoca

6. Onpenenenre pH pacTBOpPOB KUCIOT U IIETOUEH.

Jlabopamopnvie onvimaol

13.0Onpenenenue pH paznuuHbIX cpen

14.Peakunn HENTpaIM3alAN

15. Onpenenenrie KUCIOTHOCTH MTOYBbI

Jlemoncmpayuonnsie onvimot

5.0npenenenne cocTaBa BO3ayxa

6.TemnnoBoii 3 deKT peakuu rTUAPOKCUIA HATPUSI C YTIICKUCIIBIM Ta30M

9 KJIACC

XumMuyeckas jgadoparopus

[IpaBmwia TEXHUKM OE30MACHOCTH TMPU MPOBEACHUU HCCICIOBAHUN U
XUMHYECKOTO OJKCIIepUMEHTa. MeauIMHCKas anTeyka B KaOWHETe XUMUHU.
3HaKOMCTBO C Ja0OpaTOpHBIM 000pYJOBaHHMEM. XpaHEHHWE MAaTepuajoB U
PEaKTUBOB B XUMUUYECKOHU JTabopaTopuu

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYI0M, MpaBUjaMu paboThl B JaOOpaTOpPUU U
npuémamu oOparieHus ¢ 1adbopaTopHBIM 000PYTIOBAHUEM.

Teopus 3J1eKTPOJIUTHIECKON JUCCOLMALTAN

Teopust 2JIEKTPOTUTUUECKON TUCCOITUALIMHU. DJICKTPOIUTHI U HEAJICKTPOIUTHI.
CunbHbIe U cradbie AJIeKTPoSnThI. PacTBOpeHue BemecTs B Bojie. Biusinue
pa3nTuYHBIX (PAKTOPOB HA DIEKTPOJUTHYECKYIO TUCCOIMAINI0. Peakimu moOHHOTO
oOmeHa. Peakiiuu HelTpanu3aiuu.

Ilpakmuueckue padomoi
1.27€KTpONUTHI U HEITIEKTPOJIUTHI



2. OnpenenieHre KOHIEHTPALIMK COJIU T10 AJIEKTPONPOBOIHOCTH PacTBOpa
Jlabopamopnvie onvimaol
1. BnmsiHue pacTBOpHUTENS HA TUCCOIUAITHIO
2. CunbHbIC U cl1a0bIe DJICKTPOJIUTHI
3. 3aBUCHUMOCTD 3JIEKTPOIPOBOJHOCTH PACTBOPOB CHIIBHBIX AJIEKTPOJMTOR OT
KOHIICHTPAIIUX HOHOB
4, BzauMojelicTBUE THAPOKCHAA Oapusi C CEPHOM KHUCIOTOM
5. OOpa3zoBaHue cojield aMMOHUS
Jlemoncmpayuonnvie onvimal
TennoBoii 3¢ ekT pacTBOpEHUS BEIIECTB B BOAC
DJEKTPOJIUTUYECKAS JUCCOLINALINAS
BnusiHne TemMnepaTypsl Ha JUCCOLUAALUIO
BrnusiHne KOHIIEHTpaluu pacTBOpPA Ha AUCCOLHUAIIIO
Binusinne pacTBOpUTEIIS HA TUCCOLIUALINIO
Omnpenenenue pH pacTtBopoB
Peakuuns HenTpanmuzanuu. BzanMoencTBrue ruApoKCUia HaTpUsl C COJITHOM
KHUCJIOTOM

NookowdE

XuMHYeCKHe peakuumn
OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuun. CKOPOCTh XMMUYECKUX PEaKLUU.
3aBUCHUMOCTb CKOPOCTH PEaKLUi OT Pa3IUYHBIX (aKTOPOB.

Jlabopamopnvie onvimal

6.M3yueHrne peakiuu B3aUMOJEUCTBUS Cylb(pUTa HATPUS C MEPOKCHIIOM
BOAOpOA

7.13menenune pH B X0/1€ OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
8.CpaBHHTENIbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHLHOM CIIOCOOHOCTH METaJIOB

Jlemoncmpayuonnsie onvinol
8.M3yueHune BIUsHUA pa3IuYHbIX (PAKTOPOB HA CKOPOCTH PEAKIIUU

HemeTasibl 1 MX coeIMHEHUS

["anorensl. CoeariHenus rajgoreHoB. OnpeneneHue XJaopua-uoHoB. CoelMHEeHUs
cepel. CepoBogopoa. Cynbhunpl. Oxcuasl cepbl. CepHUCTass KHUCIOTA.
Coenunenus azota. AMMUak. A30THasi KUclioTa U €€ conu .OnpeaeneHue HUTpar-
HMOHOB.

Ilpakmuueckue padomuoi
3. OnpenerneHne XJIOPUA-HOHOB B ITIMTHEBOM BOJE
4. AzotHas kucnota. OnpeneneHue HUTPaT-MOHOB B IUTATEIILHOM PAacTBOPE



Jlabopamopnvie onvimol
9. CBoiicTBa aMMHaKa

10. Munepainbhbie ynoopenus. OnpeaelieHie aMMUAYHON CEIUTPBI U MOYEBUHBI

Jlemoncmpayuonnvie onvimot
9. N3yuenue pu3nUeCKUX U XUMHUYECKHX CBOMCTB XJI0pa

10. [Tonydyenune cepoBOAOPO/Ia U U3yUEHHE ero cBOMCTB. KauecTBeHHbIE peaKIuu
Ha CEPOBOJIOPO U CYJIb(PUI-UOHBI

1. HBy‘-IeHI/IG CBOMCTB CCPHUCTOTI'O I'a3a U CepHHCTOﬁ KHCJIOTBI

MeTa/Jibl 1 UX COEeIMHEHUS

Kanpruii. Coenunenns kanplms. KauecTBeHHass peakius Ha YIJICKUCIBIA Tas.
Keneso. Coequuenuns xene3a. OKUCICHNUE Kee3a.

Jlabopamopnuie onvimut

11. B3aumoieiicTBrE N3BECTKOBOM BOJBI C YTIEKUCIIBIM ra30M
12. OxucneHue xene3a BO BIAXKHOM BO3IyXe



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JInuHOCTHBIE pe3y/IbTaThI

OOyyaromuics MOJYyYUT BO3MOXKHOCTH Il (POPMUPOBAHUS CIIEIYIONIUX
JUYHOCTHBIX Y Y /I:

* OIpe/IeTICHNEe MOTUBAIIMU U3YUYECHUSI yUeOHOro MaTepuana;

* OLICHMBAHKME YCBAMBAEMOTO yUeOHOTO MaTepHalia, UCXO/s U3 COLUATBHBIX U
JIMYHOCTHBIX IEHHOCTEH;

* TOBBIIICHHE CBOEr0 00pPA30BATEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTU K
W3YUYCHUIO OCHOBHBIX MCTOPUYECKHX COOBITHH, CBS3aHHBIX C Pa3BUTHEM XUMHUHU U
00IIIeCTBA;

* 3HAHUE TIPABWJI ITOBEJICHUS B UPE3BBIYANHBIX CUTYAIIHSX;

* OI[EHUBAHKE COIMATBLHON 3HAUMMOCTHU MTPOPECCUil, CBI3aAHHBIX C XUMHEH;

* BJIAJCHUE TMpaBWIaMU O€30MaCHOrO OOpallleHusT C XUMUYECKUMU
BEIIIECTBAMH U 000PYI0BAaHUEM, ITPOSIBIICHUE KOJIOTHUECCKOU KYIbTYPHI.

MeTtanpeaMeTHble pe3yJbTaThl

Pezynamuenvie

OOyyaromuics TOJYyYUT BO3MOXKHOCTH Il (POPMUPOBAHUS CIICITYIOITUX
peryssaTuBHbIX Y Y /1:

* I[eJIienoyiaraHue, BKJIIOYas MOCTAaHOBKY HOBBIX IIe€Jiel, mpeoOpa3oBaHue
IPAKTUYECKOM 3a/1aud B ITO3HABATEJIBHYI0, CAMOCTOSITECIIBHBIN aHAIU3 YCJIOBUMU
JIOCTHKEHHUSI 1I€JIM Ha OCHOBE YUETA BBIICTICHHBIX YUUTEIIEM OPUEHTHPOB JACHCTBUSA
B HOBOM Y4€OHOM Martepuase;

* IUIAHUPOBAaHWE TMYTH JOCTIKCHHUS IIeJIel; YCTaHOBJICHHWE IIEJIEBBIX
MIPUOPUTETOB, BBIJCIICHUE abTCPHATUBHBIX CITOCOOOB JIOCTHKCHUS LIEIIH U BHIOOD
HanOosee d(PpPeKTUBHOrO crocoba; * YMEHHE CaMOCTOATEIbHO KOHTPOJHUPOBATH
CBOE BpEeMsl U YIIPABIISTh UM;

* YMCHHE MPUHUMATH PEHICHUS B MPOOJEMHON CHUTyallMH; * TOCTaHOBKa
y4eOHBIX 3a/1a4, COCTABJICHHE TJIaHa U TIOCJICI0BATEIbHOCTH JICUCTBUIA,

e opraHusamms pabodero MecTa TPH  BBIOJHEHWH XHMHYECKOTO
HKCIIEPUMEHTA;

* TMPOTHO3UPOBAHME pE3YyJIbTATOB OOYYCHHS, OIICHMBAaHUE YCBOCHHOTO
MaTepHaa, OICHKa KaueCcTBa U YPOBHS MOJYYCHHBIX 3HAHWN, KOPPEKIHS TIIaHa U
crioco0a 1eMCcTBUSI IPU HEOOXOUMOCTH.

Ilo3nasamenvnoie

OOyuaromuiicss TMOTYYUT BO3MOXKHOCTH IS (POPMUPOBAHUS CIEAYIONMINX
Mo3HaBaTeIbHbIX Y Y [I:

* MIOMCK U BbIJIEJIeHUE UHPOPMALIHH;



* aHAIM3 YCIOBUH W TpeOOBaHMIA 3adadd, BHIOOP, COMOCTaBICHUE U
000CHOBaHHUE crioco0a pelieHus 3aa4uu;

* BBIOOp HamOoJjee 3PPEKTUBHBIX CIIOCOOOB PEIICHUS 33J]a4d B 3aBHCHMOCTH
OT KOHKPETHBIX YCIIOBUH;

* BBIJIBIDKCHHE U OOOCHOBAHUE THUIIOTE3BI, BEIOOP criocoba e€ mpoBepKH;

* CaMOCTOSITCIILHOEC CO3JIaHHWC aJTOPHTMA JICATEIBHOCTH TIPH PEIICHUH
po0JIeM TBOPYECKOTO M IMTOMCKOBOT'O XapaKTepa,

* YMECHHS XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOMCTBAM;

* ONUCBHIBAHWE CBOWCTB: TBEPHBIX, KHUAKHX, TIa3000pa3HBIX BEIIECTB,
BBIJICTICHUE UX CYIIIECTBCHHBIX MTPU3HAKOB,;

* H300paKeHHE COCTaBa MPOCTEUIINX BEIISCTB C IMOMOIIBI0 XUMHUYECCKHX
(bOopMYJT ¥ CYIITHOCTH XUMHYECKUX PEaKIUi C IIOMOIIBI0O XUMUYESCKUX YPaBHECHUH;

* TIpOBEJCHHWE HAOIOJICHUI, ONMHCaHWE TPU3HAKOB M YCIOBUU TEUCHHS
XAMHUYECKUX PEaKIUi, BBITIOJHEHUE XHUMHYECKOTO 3KCIICpUMEHTA, BBIBOJBI Ha
OCHOBE aHanu3a HAOIIOJCHHUI 3a SKCIEPUMEHTOM, pEUICHHE 3a]ad, MOTyueHHe
XUMHYECKOH MHPOPMAITUHN U3 Pa3TNIHBIX HCTOUHUKOB;

* YMEHHUE OPraHU30BbIBaTh HCCIICIOBAHUE C [IEIbIO IPOBEPKHU THUITOTE3;

* YMEHHE JIe1aTh YMO3aKIFOUCHHS (MHAYKTUBHOE M 110 aHAJIOTHH ) H BHIBOJIBI;

* yMEHHE OOBEKTHBHO OIICHUBATH WH(OPMAIIHIO O BEIIECTBAX U XUMHUYCCKHIX
npoleccax, KpUTHUSCKH OTHOCUTBCS K TICEBIOHAYYHOW HH(DOPMAIIHH.

Kommynuxamuenvie

OOy4Jaromuiicss TOIYYUT BO3MOXKHOCTh IS (DOPMHPOBAHUS CJICTYIOIIHX
KOMMYHHMKAaTUBHBIX Y Y JI:

* IOJTHOE ¥ TOYHOE BBHIPKEHUE CBOMX MBICIICH B COOTBETCTBUU C 3aJla4aMH U
YCIIOBUSIMU KOMMYHHUKAIIHH;

* aJICKBAaTHOE UCIIOJb30BAaHUE PEUYEBBIX CPEJICTB IS YYaCTHs B JUCKYCCHU H
apryMEHTAIlUU CBOCH IMO3WIINHU, YMEHHE TIPEICTABISATh KOHKPETHOE COJIECPIKAHUE C
COOOIIEHHEM €ro B TNHUCHMEHHOW W YCTHOW (opme, ompeneneHrne CrocoOoB
B3aMMOJICHCTBHSI, COTPYIHUYCCTBO B ITOMCKE M cOOpe MH(POPMAIIUH;

* ONpeJeliCHHe CIOCO00B B3aMMOJACHCTBHS, COTPYIHHYECTBO B IOUCKE U
coope wuHpopMalMu, y4yacThe B Juajore, IJIAHUPOBAHME OOIIMX CIIOCOOOB
paboTHI, MPOSBJICHUE YBAKUTEIHLHOTO OTHOIICHUS K JIPYTUM YUaIIUMCST,

* OMHMCAHWE COACPKAHMSI BHITIOTHACMBIX JCHCTBHUH C IETBI0 OPUCHTHPOBKH B
PEIMETHONPAKTUIECKON JACSITEIbHOCTH;

* YMEHHUS YyYUTHIBATh pa3HbIE MHEHHS M CTPEMUTHCS K KOOpPIWHAIUH
Pa3IMYHBIX TIO3HIIMIA B COTPYTHUYCCTBE.

dbopMyIMpOBaTh COOCTBEHHOE MHEHHE M TIO3WIIMIO, apryMEHTHPOBATh M
KOOPJAMHHUPOBATH €€ C TO3HMIUSIMH IMAPTHEPOB B COTPYAHUUYECTBE NPHU BBHIPAOOTKE
00111ero peleHus B



COBMECTHOM JICATEIBHOCTH;

* OCYILIECTBJISITh B3aMMHBIM KOHTPOJb W OKa3blBaTb B COTPYAHUYECTBE
HEO0OXOMMYIO B3aHMOITOMOIIIb;

* [UIAHUPOBATh OOLIME CMOCOOBI  pabOTHl; OCYIIECTBISATH KOHTPOJIb,
KOPPEKILHIO, OILIEHKY

NeiCTBUM mapTHEPA, YMETh YOCK1aTh;

* CIIOJIb30BaTh AJ€KBATHBIC SI3BIKOBBIE CPEACTBA ISl OTOOPAKEHUSI CBOUX
YyBCTB, MBICJIC, MOTUBOB W NOTpPEOHOCTEW; OTOOpakaThb B peuy (OMUCaHUE,
OOBSICHEHHE) COJICpKAHUE COBEpPIIAEMbIX JEUCTBUH, Kak B (OpMe TPOMKOM
COIIMAJIM3UPOBAHHON peUH, TaK U B

(dbopme BHYTpEHHEHN peun;

* pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHIMIO, UCIIOIb3YS CPEICTBA YCTHOU
U TNHCHbMEHHOM KOMMYHHUKAIlMM Tpu paboTe ¢ TEKCTaMU Yy4yeOHUKA U
JIOITOJIHUTEIIBHOM JIUTEPATYPOH,

CIIPaBOYHBIMU TaOJIMIIAMU, TPOSBISATH TOTOBHOCTh K YBOXKCHUIO UHOW TOYKHU
3peHUs IPU

00CYXJIEHHH PE3YIbTAaTOB BBIIIOJHEHHON paOOTHI.

IIpeameTHbIE pe3yJIbTATHI

OOyyaromuicst HayYuTCs:

* IPUMEHATh OCHOBHBIE METOJAbl IIO3HAHUS: HAOJIOJIEHUE, HW3MEpPEHHUE,
AKCTIIEPUMEHT;

* OMKCHIBATH CBOWMCTBA TBEPJIBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBHIICISA
WX CYILIECTBEHHbIE [TPU3HAKH,

* paCKpbhIBaTh CMBICI 3aKOHA COXPAHEHUS MAacChl BEIIECTB, ATOMHO-
MOJIEKYJISIPHON TEOPHH;

* pa3nuyaTh XUMHUYECKHE U (PU3MUECKHE SIBJICHUS, Ha3bIBaTh MPU3HAKU U
YCJIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIIUN;

* coOmroaTh paBuiIa 0€30MmacHoi PabOThI IPU MPOBEICHUU OTIBITOB;

* TI0JI30BATHCS JTa0OPATOPHBIM 000PYI0BAHUEM U TTOCY/I0M;

* TI0JTy4aTh, COOMPATh ra3000pa3HbIE BEIIECTBA U PACIO3HABATD UX;

* XapaKTepu3oBaTh (PU3NYECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX  COEAUHEHMI,  MPOBOJUTH  OMNbITH,  MOATBEPXKAAIOLINE
XMMHUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

* PAaCKpbIBATh CMBICI TOHSATHUSI «PACTBOP», BBIUHUCIATH MAaCCOBYIO JOJIIO
PacTBOPEHHOTO

BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEAEIEHHON MACCOBOM JOJIEH
PacTBOPEHHOIO BELIECTBA;



* XapaKTepHU30BaTh 3aBUCHUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON  PEIIETKH,  ONPENENsITh BHJ  XHMHYECKOM CBSI3U B
HEOPraHUYECKUX COCIUHEHHUSX;

* PacCKpbIBaTb ~ OCHOBHBIC  IIOJIOKECHUA  TEOPUHM  BJIECKTPOJIUTHYECKOU
JIUCCOLMALINU, COCTABIISITh YPABHEHUS BJIEKTPOJIUTUUYECKON TUCCOLMALMU KUCIIOT,
LIEI0YEH, COJIEN U PeaKLMi

HOHHOTO 0OOMEHa;

* PacCKpbIBaThb CYIIHOCTh OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIU,
ONPENENIATh  OKUCIWTEIb W BOCCTAHOBUTEJb, COCTABIATH  YPABHEHHUS
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBLHBIX

peaKuui;

* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUECKOMN pEeaKinu;

* XapaKTEPU30BATh B3AUMOCBSI3b MEXKY COCTABOM, CTPOEHUEM U CBOMCTBAMU
HEMETAJIJIOB M METAJIJIOB;

* IPOBOJIUTH OIBITH IO TMOJYYCHUIO W HM3YYEHHI0O XMUMHUYECKHX CBOWCTB
Pa3IMYHBIX BEILIECTB;

* TPaMOTHO 00paIaThCs C BEIIECTBAMU B TTOBCEHEBHOM JKU3HU

OOGyuaronuiics MOJy4IuT BO3MOKHOCTh HAYYHUTHCS:

* BBIABUTaTh W MPOBEPATHh 3KCHEPUMEHTAJIBHO THIOTE3bl O XUMHYECKHUX
CBOMCTBaX BEIIECTB HA OCHOBE X COCTaBa M CTPOCHMUS, UX CIIOCOOHOCTH BCTYIATh
B XHMHUYECKHE PEAKIIMHU, O XapakTepe M MPOAYKTAX PA3TUYHBIX XUMHUYECKHUX
peaKIuu;

* XapaKTEpPU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHUID M CBOWCTBaM,
YCTaHAaBJINBATh MIPUYUHHO-CJIEJICTBCHHBIC CBSI3HU MEXKITY JTAaHHBIMH
XapaKTEpUCTUKAMU BEIIECTBA;

* COCTABJISAITh ~ MOJICKYJISIDHBIE M  TIOJIHBIE HOHHBIE ypaBHEHHUS IO
COKpAIIEHHBIM MOHHBIM

YPaBHEHUSIM;

* IPOTHO3UPOBATH CIIOCOOHOCTh BEIIECTBA MPOSIBISATH OKUCIWUTEIbHBIC WIIU
BOCCTAHOBUTEIIBHBIE CBOMCTBA C YYETOM CTEIEHEW OKHUCIEHUS DIIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB;

* BBIIBUTAaTh U MPOBEPATH OSKCIIEPUMEHTAIBHO TUIOTE3bl O pe3yJibTaTax
BO3JICHCTBUS Pa3IUYHBIX (PAKTOPOB HA H3MEHECHHE CKOPOCTH XHMHYCCKOU
peaxKunu;

* UCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUA JUIS DKOJIOTHYECKH TPaMOTHOIO
TOBEJICHUS B

OKPYXKaIoLIEN CpeJIe;

* ICTIOJIB30BaTh MPUOOPETEHHBIE KITIOYEBBIE KOMIIETECHITUU TP BBITIOJTHCHUH
MIPOEKTOB U



pEIICHUN y‘—IC6HO'I/ICCJ'ICI[OBaTCJ'IBCKI/IX 3aJlad 110 H3YYCHHIO CBOfICTB,
CII0CO00B IMOJIYUYCHHUA U paCIIO3HABaAHUs BCIICCTB,

* 00BEKTHUBHO OLICHUBATb I/IH(l)OpMaI_[I/IIO O BC€IICCTBAX MW XHMMHYCCKUX
mponeccax,

¢ 0CO3HAaBATb 3HAUYCHUC TCOPCTHUUCCKHUX 3HAHUU 110 XUMHU JJIA Hp&KTH‘IGCKOfI
JACATCIBbHOCTH YCIJIOBCKA,

® CO3JlaBaTb MOJCIM MW CXCMbI I PCHICHUA y‘{e6HBIX W IIO3HAaBaTCJIbHBIX
3agad, IOHUMaTb

HCO6XO,ZIHMOCTI) COGJII-OI[CHI/IH HpCI[HPIC&HPIﬁ, MpcajlaraCMbIX B MHCTPYKIOUAX
I10 UCII0JIB30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XUMHU U Ap.



IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Jlara
KoanuectBo yacon IpoBeIeHust
No 3aHATHA
u/n Tema ypoka
Bcero IIpaktuyeckue @ JlaboparopHble Hcnoansyemoe
paGoTEI ONLITEL odopynoBanue Touku
Pocra
Tema 1. Xumudeckas maboparopus (4 yaca)
[IpaBuna TexHuku 0€30MaCHOCTU
MIPU TIPOBEICHUH UCCIICOBAaHUHN U 1 0 0
XUMHUYECKOT0 IKCIIEPUMEHTA
Menumnunckas arnredyka B KaOuHeTe 1 0 0 Memunuackas
XUMHH anTeyka
JlaGopatopHas
3HAKOMCTBO C JIA0OPATOPHBIM 1 0 0 MOCy/1a, IITaTUBBI,
o0opynoBaHreM HarpeBaTebHbIE
prOOpbI
XpaHeHre MaTepuaioB U PEaKTUBOB 1 0 0 HaGop peakTuBoB

B XMMUYECKOH J1abopaTopuu

Tema 2. MeTo/1pI O3HAHUS B XUMUHU. DKCIIEPUMEHTAIbHBIC OCHOBBI XMMHH. (20 4acoB)

JlaTank

N3ydenune cTpoeHus miaMeHu
1 1 0 TEeMIIEpaTyphl,

(ITpakTrueckas padora Nel)

CIMPTOBKA
Jlo xako# TemnepaTypbl MOXKHO Jatuuk
HarpeBaTh BEIIECTBO? 1 0 1 TEMIIEPATYPHI,
(JTabopatopHbIit ombIT Nel) CIIUPTOBKA

Jatuuk
W3mepenue TemnepaTypsl KUIIEHHS 1 0 1 TeMIepaTyphbl,

BoibI (JIaGopaTopHBIit ObIT Ne2)

TEPMOMETD, MIIIUTKA
(cupToBKa)




Omnpenenenue TemMnepaTypsl

KPHUCTAJJIOBY)

8 IUIABJICHUS U KPUCTAJUTM3ALUU Jatunk Temmeparypsl
metasuia (JlabopaTopHbIit orbIT Ne3)
9 YucTsle BeleCTBa U CMECH Hatuuk
(JTabopatopHblit ombIT Ned) 3JIEKTPONPOBOJHOCTH
N Jaruuk
Omnpenenenue BOAOIPOBOAHON U
9 AIEKTPONPOBOIHOCTH,
10 JTUCTUIITUPOBAHHOM BOIBI -
N udpoBoi
(mabopartopHblii onbIT Neb)
MUKPOCKOII
OuncTKa BOJBI ¥ BO3yXa OT
11 TBEP/BIX YaCTHUIL (JTaOOpaTOPHBII Jatyuk MyTHOCTH
ombIT Neb)
OuncTKa BOJbI OT PACTBOPUMBIX
N N Jaruuk
12 npumecei (J1abOpaTOpHbIHN OIBIT
ANEKTPONPOBOIHOCTH
Ne7)
Ou3nyuecKre 1 XUMAYECKHE SBICHUS
€MOHCTPAIIMOHHBIN 3KCTIEPUMEHT
13 (n pall p JlaTunk Temmeparypsl
Nel «Bslaenenue u noriomeHmue
TEIIOTHD)
3aKOH COXpaHEHHUs1 MacChl BELIECTB
€MOHCTPAIIMOHHBIN SKCIIEPUMEHT
14 (n pall P Becsl anekTpoHHbIE
Ne2 «3akoH coxpaHeHHsI MacChl
BEIIIECTB))
[TpocThie 1 CIIOKHBIE BEIIECTBA.
o [TpuGop 11t OMBITOB C
(IeMOHCTpAIMOHHBIN SKCIIEPUMEHT
15 AIIEKTPHYECKUM
Ne3 «Paznoxxerue BOABI
TOKOM
AIIEKTPUUYECKUM TOKOM))
PacTBopbl. (1aGopaTopHbIil onbIT Ne
16 8 «M3ydenune pacCTBOPUMOCTH JlaTuuk TeMneparypel
BEIIIECTBA OT TEMIEPATyPhI»)
PacTBOpBI. (;1a00paTOpHBIA OMBIT Iudpopoii
17 Ne9 «Habmronenue 3a pocTom p
MHUKPOCKOTI




18

19

20

PactBopsl. (;1ab0paTOpHBIi OIBIT
Nel0O «IlepechliieHHBIN pacTBOP»)

PacTtBOpBI.

[TpakTrueckas padora No2
«Omnpenenenre KOHIEHTPAUU
BEIIECTB KOJOPUMETPUUECKUM
Croco0omM»

Kpucramnornaparst.
Omnpenenenue TeMIepaTypsl
pa3I0KEeHUsT KPUCTAIIOTHIPATa
(maboparopublit onbIT Nel 1)

JlaTuuk Temiieparypbl

JlaT4nK onTHYECKOM
TJIOTHOCTH

JlaTuuk TemriepaTypbl

21

Xumunyeckue peaknuu. [IpuzHaku u
YCJHOBUS UX MPOTEKAHUS.
(;maboparopublit onbIT Nel12)

22

[Ipr3HaKU XUMHUYECKUX PEAKIIHUIA.
[IpakTuyeckas pabora Ne3
«OK30TEepPMHUYECKHE PEAKIHN»

JlaTuuk TemriepaTypbl

23

24

Tema 3. Kitacchl HEOPraHMYECKUX COECTUHEHUM.

25

[Ipr3HaKy XMMUYECKHUX PEAKIUH.
[Tpaktuyeckas padora Ned
«OHI0TEPMUYECKUE PEAKITII

XuMHU4YeCcKas CBA3b.
JeMOHCTpallMOHHBIN YKCIIEPUMEHT
Ned4 «Temneparypa nnaBiaeHUs
BEILECTB C Pa3IUYHBIMU TUIIAMU
KPUCTAJUIMYECKUX PELIETOK)

CocraB Bo3ayxa.
JleMOHCTpallMOHHBIH SKCIIEPUMEHT
No5 «Omnpenenenne coctaBa
BO3/TyXa.»

CsolicTBa

Heopranuyeckux coeauHeHui. (10 gacon)

JlaTunk Temmeparypsl

JlaTunkm
TeMInepaTypbl

[Tpubop s
OIIPEEICHHUs COCTaBa
BO3/IyXa

26

CBoiicTBa KHUCIIOT.
[TpakTuueckas padorta Ne 5
«lTonyueHne MeqHOTO Kynopoca»

Hudposoit
MUKPOCKOIT




27

28

29

30

31

CBolicTBa OCHOBaHHUI.
[IpakTuyeckas padora N6
«Omnpenenenue pH pactBopoB
KHUCJIOT M IIEJIOYEN»

OcHoBaHMsL.

Onpenenenrie pH pa3auyHbIX cpen
(JTabopatopuslii ombiT Nel3)

XMMHYECKHE CBOMCTBA OCHOBAHMIA.

JIeMOHCTpAIMOHHBIH YKCIICPUMEHT
Ne 6 «TemnoBoit a3 ekt peakuuu
THIPOKCH]IA HATPUS C YTIICKUCIIBIM
razom»

XMMHYECKHE CBOMCTBA OCHOBAHMIA.

Peaxrus HeWTpanu3anuu
(JTaboparopusIii ombiT No14)

Ornpezenienre KUCIOTHOCTH TIOYBBHI.

(JTaboparopHslii onbIT Nel5)

Haruuk pH

Hatuuk pH

JlaTuuk TemriepaTypbl

Jaruuk pH

Harunk pH

32

HOJII‘OTOBKa K BBIIIOJIHCHHIO
HCCICAOBATCIILCKOI'O IIPOCKTA

33
34

BrinosniHeHnEe MHANBUAYAIBHON
HCCJIEI0BATENLCKOM PaOOTHI.

ITonBeneHue UTOroB Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

15




9 KIIACC

Jara
KonuyecTBo yacos IpoBeIeHNsI
Ne T 3aHATHSA
eMa ypoka
n/n yp
Hcnoandyemoe
Bcero Ilpaktuueckue JlabopaTopHbie y
o0opynoBanme Touku
padoThbI ONBITHI
Pocra
Tema 1. Xumuueckas nabopatopus (4 gaca)
[IpaBuna TexHUKHU O0€3011aCHOCTU IIPU
1 MIPOBEICHUH MCCIICIOBAHUN U 1 0
XUMHUYECKOTO IKCIIEPUMEHTA
2 Menumnuackas arnredyka B KaOuHeTe 1 0 Memununckas
XUMHH anTeuka
JlaGopaTopHas
3 3HaKOMCTBO C J1a00paTOPHBIM 1 0 MoCy/a, ITAaTHUBHI,
00opy10BaHuEM HarpeBaTeIbHbIC
prOOpPbI
XpaHeHHe MaTepuajIoB U PEaKTHBOB B
4 P narep P 1 0 Habop peaktruBoB
XUMHUYECKOH 1abopaTopuu
Tema 2. Teopust 3eKTponuTHYECKO# aucconnanuu (14 yacos)
TenoBoii 3¢ pexT pacTBOpeHuUs Taraux
BEILECTB B BOJIE (AEMOHCTPALIMOHHBIN
5 Hl Ae (1 patl 1 0 TEMIIEPATYPHI,
onbIT Nel)
CIIUPTOBKA
6 DNEKTPOIUTH M HEITEKTPOIUTHI 1 0 Hatuuk
(ITpaktrueckas pabora Nel) 3JEKTPONPOBOJHOCTH
7 DNEeKTPOIUTHYECKAs JUCCOLUAIUS 1 0 Jarauk
(IeMOHCTpAITMOHHBIN OnBIT Ne2) ANEKTPONPOBOIHOCTH
Brnusinue pactBoputens Ha
N Jatuuk
8 mucconuanuio (JlabopaTopHBIA OTBIT 1 1
ANEKTPONPOBOIHOCTH
Nel)
9 Biustnue temneparypsl Ha 1 0 Jartuux

JIUCCOITUAITHIO (IEMOHCTPAITMOHHBIN

AJIEKTPOITPOBOTHOCTH




onbIT Ne3)

Bansaue KOHICHTpAMKU pacTBOpa Ha

N Jatuuk
10 JUCCOLUAITUIO (JIEMOHCTPAIMOHHBIN
AJIEKTPOIIPOBOIHOCTH
onbIT Ned)
Bnusinue pactBopuTens Ha Jlaranx
11 JUCCOIUAINIO (IEMOHCTPAIIMOHHBIN
AJIEKTPOIIPOBOIHOCTH
onbIT NeoS)

12 CunpHbIe U cllabble JIEKTPOIUTHI JHatuuk
(JTabopaTopHbIit onbIT No2) 3JIEKTPOTPOBOTHOCTH
3aBUCHMOCTBH 3JICKTPOIPOBOTHOCTH

13 pPacTBOPOB CUJIBHBIX 3JIEKTPOIUTOB OT Jatuuk
KOHIICHTPAI[UU HOHOB AIEKTPOIPOBOTHOCTH
(;maboparopublit onbIT No3)

OrnpezenieHre KOHIIEHTPALIUKA COTH Jlaraux
14 0 3JIEKTPONPOBOAHOCTH PacTBOpa
ANEKTPONPOBOAHOCTH
(ITpaktnueckas pabora Ne2)
B3aumopeiicTBue ruapokcuia oapus Jatuuk

15 ¢ cepHoii kucnotou (JlabopatopHsIit 3JEKTPONPOBOJHOCTH,
onbIT Ne4) OropeTka

16 OO6pa3oBaHue coyieid aMMOHHUSI JaTtaux
(JIaGopaTopHbIii onbIT Ne5) ANEKTPONPOBOIHOCTH
Omnpenenenne pH pactBopos

17 pea PHi pactBop WNHnukaTopsl
(memMoHCTpaMOHHBIN ONBIT Ne6)

Peakuus HeliTpanuzanuu.
BzaumopeicTeue ruApoKcua HaTpus

18 ne P a p Wuaukaropst
C COJISTHOM KHCJIOTOU
(IeMOHCTpAITMOHHBIHN OnBIT Ne7)

Tema 3. Xumuueckue peakiuu (4 daca)
V3y4eHne peakuu B3auMoIeHCTBUS

19 Cynb(huTa HATPHUS C TIEPOKCUAOM JlaTuuk TeMmeparypbl

BoIopoa (1abopaTopHbIi OBIT Ne6)
N3menenue pH B xozne
20 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX Haruyux pH

peakmuii (JJaboparopusiit onbT Ne7)




CpaBHUTENbHAS XapaKTEPUCTHKA

21 BOCCTAHOBUTEJILHOM CITOCOOHOCTH JlaTuuk HanpsHKeHUs
MetasuioB (JlabopaTopHbIit onibIT Neg)
[Ipubop st
W3ydeHue BAUSHUS pa3IuYHbIX PHOOP 1
WJUTIOCTpALuU
22 (baxTOpPOB Ha CKOPOCTH PEAKIINU
9 BJIMSTHUSI CKOPOCTH
(reMOHCTpaIHOHHBIN OIBIT Ne8) .
peaKuu OT YCIOBUI
Tema 4. Hemertansl u ux coenunenus (7 4acoB)
N3ydenue puznueckux u .
ya b N BriTsbxkHOM 1IKad,
23 XUMHYECKHX CBOMCTB XJIOpa ATIXP
(IeMOHCTpAIMOHHBIIH OIBIT Ne9)
Ornpenenenne XJ0pua-uOHOB B
o Jatauk xyopunu-
24 nuTbeBoi Boje (IIpakTuyeckas
HMOHOB
pabota No3
[Toyuenue cepoBoiopoaa u
U3Y4YEHUE €TI0 CBOMCTB.
yi AIIXP, mpubop st
25 KauectBenHble peakiyu Ha
MOJIy4EHUs Ta30B
CEpOBOIOPO U CYJIb(PHI-UOHBI
(demoHncTpanmonHsbii orbIT Nel0)
W3ydeHue CBOMCTB CEpPHUCTOrO Tra3a u
26 CEPHUCTOU KUCIIOTHI AIIXP
(demoHcTpanroHHbIH ObIT Nel11)
27 CgoiictBa ammuaka (JIJabopatopHsIit Jatuuk
onbIT Ne9) 3JEKTPONPOBOJHOCTH
A3zotHas kuciorta. Onpezenenne
Jlatuuk HUTpaT-
28 HUTPAT-UOHOB B MUTATEIbHOM
HMOHOB
pactBope (IIpakTudeckas padora Ned)
MunepanbHbIe YI0OpEHUSI.
29 OmnpeneneHnre aMMUAYHON CEUTPHI U Hatuuk
MoueBuHbI (JIabopaTopHbIil onbIT Ne 3JEKTPONPOBOJHOCTH
10)
Tema 5. Metasuisl 1 ux coeauneHus (5 yacon)
30 Kagpnuii. CoenquHeHus Kalbus Jatauk

BzaumoelicTBre N3BECTKOBOM BOIBI

3JIEKTPONPOBOJHOCTH,




¢ yriekucibsiM razom (JlaGopaTopHbiit
onbIT Nell)

Keneso. OkucieHue xkeie3a BO

puoOp IS
MOJIY4CHUS Ta30B

31 BII&YKHOM Bo31yxe. (JJabopaTtopHsIii 1 1 Hugposoii
onbIT Nel2) MHKpoCKon

30 IToaroroBka K BBIIOJHEHHUIO 1 0
HCCJIEIOBATEILCKOTO MPOEKTa

33 BrinosiHeHne MHIMBUYATBHOMN 1 0
HCCJIEIOBATEIbCKOM pabOThI.

34 [lonBenenne UTOroB Kypca 1 0

OBILIEE KOJIMYECTBO YACOB I1O 34 12

[TPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

» Xumus, 8 kiacc/ I'adbpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A., AkiinonepHoe o61iectBo «31aTenscTBo
«ITpocBenieHue»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., CnankoB C.A., AkiinoHepHoe oomectBo «M3maTeascTBo
«IIpocsenieHue»

METOJANYECKHUE MATEPHUAJIBI 1JI5S1 YUYUTEJIA

Jlureparypa:

1. Bacunbees B.I1., Mopo3sosa P.I1., Kouepruna JI. A. IIpaktukym no
aHAIUTHYECKOU xuMuun: Yued. nocodue st By3oB. — M.: Xumus, 2000. —
328 c.
2. I'pocce D., BaiicmanTtens X. Xumus 1j1s1 110003HaTEIbHBIX. OCHOBBI
XUMUHU U 3aHUMaTtenbHbie onbITel. I'JIP. 1974, Tlep. ¢ Hem. — JI.: Xumus,
1979. — 392 c.
3. Hepnromabi B. ®. Mup Boasl. — JI.: Heapa, 1979. — 254 c.
4. Kumuu 1. M. O6mmias xumust. [Ipaktukym L-mukpo. PykoBoacTBo mis
cryneHtoB. — M.: MI'1Y, 2006. — 322c.
5. Ucnonb3oBanue nudpoBbIX Jab0paTopuil Npu 00yYEHUU XUMHUH B CpeIHEN
mkone/ becnanos I1. . lopodeer M.B., Kunun J[.M., 3umuna A.1.,
Opxekopckuii [1.A. — M.: BUHOM. JlabopaTtopust 3uanwmii, 2014. — 229 c.
6. Jleencon M.A. 100 BonpocoOB 1 OTBETOB IO XUMHUH: Martepuansl i
IIKOJIbHBIX pedepaToB, GaKyJIbTaTUBHBIX 3aHITUI U CEMUHAPOB: YUeOHOE
nocoobue. — M.: «M3narenbctBO ACT»: «M3aaTenscTBO AcTpenby, 2002.
— 347 c.
7. Jleencon U. A. Xumuueckue peaknuu: TemnoBoit agdekt, paBHOBECHE,
ckopocTh. — M.: OO0 «3narenbctBO AcTpens, 2002. — 192 c.

8. N'abpuensu O.C. Xumus. Paboune nporpammel. M:-IIpocsemnienne, 2019



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.ITOK, edsoo.ru
2. OTKpBITHINA OaHK 3a1aHui TS (HOPMUPOBAHKSI €CTECTBEHHOHAYYHOM rpamoTHOCTH. https:/fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenkiyestestvennonauchnoy-gramotnosti

3.Caitt Eqnnas komnekmust nupoBbIX 00pa30BaTeIbHBIX PECYPCOB.

http://school-collection.edu.ru/catalog



