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IosicHUTENLHAA 3aNNCKA

[Iporpamma BHeypouHO fnestenbHOCTH «IIpakTHueckas Xxumusi» pazpaboTaHa Ha OCHOBE:

1. ®denepanpHbiil 3akoH 0T 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit @enepanum» (¢ U3M. U J0II., BCTYIL.
B cuity ¢ 01.09.2020) — URL: http://www. consultant.ru/document/cons_doc LAW 140174 (nata oopamenus: 10.04.2020).

2. Ilacnopt HanuoHanbHOTrO Mpoekta «O0pazoBanue» (yTB. npesunuymom Cosera npu Ilpesunente PO no crparermueckomy pa3BUTHIO U
HAI[MOHAIBHBIM MPoeKTaM, mpoTokoa ot 24.12.2018 N 16) — URL.: //https://login.consultant.ru link ?req=doc&base=LAW&n=319308&demo=1
(mara obpamenus: 10.04.2021).

3. lN'ocynapctBennas nporpamma Poccuiickoit @enepannu «Pa3zputue obpazoBanus» (Y1BepxkaeHa [locranosnenuem IlpaBurenscrBa PO ot
26.12.2017 N 1642 (pen. ot 22.02.2021) «O06 yTBepxkAcHUU TOoCyAapcTBEHHOM TporpaMMbl Poccutickoit denepanun «Pa3putue o6pa3oBaHusDy —
URL: http: //www.consultant.ru document cons doc LAW 286474 (nara oopamenus: 10.04.2021).

4. IIpodeccuonanbubiit crannapt «llemaror (megarorundeckas ACSITEIHLHOCTH B JOIIKOJIbHOM, HAYaJIHLHOM OOIIIEM, OCHOBHOM OOIIIEM, CpeIHEM
obmiem obOpa3zoBaHuu), (BocmHUTarenb, yuautens)» (pea. or 16.06.2019 r.) (IIpuka3 MunucrtepcTtBa Tpyaa M coluaibHOM 3amuTel PO ot 18
okTs10pst 2013r. Ne 544H, ¢ u3MeHEeHUsIMU, BHECEHHBIMH MPUKa30M MuHucTepcTBa TpyAa u corzamuThel PO ot 25 nekabps 2014r. Ne 11155 1 ot 5
aBrycta 2016r. Ne 4221) — URL: // http://mpodcrangaprnenarora.pd (mata odpamienus: 10.04.2021).

5. Tlpodeccuonanbubiii crangapt «llemaror momomHUTENbHOTO oOpa3oBaHusi nereid u B3pocibix» (IIpukaz MwunucTepcTBa Tpyaa u
corranbHOM 3anuThl PO oT 5 Mast 2018 r. N 2981 «O06 yTBepx)aeHuHU MpodecCHOoHAIbHOTO cTanaapTa «Ilemaror momoHUTEIBHOTO 0Opa3oBaHUs
nereii u  B3pocawsix») — URL: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-
standartov/reestr-professionalnykh-standartov/index.php?ELEMENT _ID=48583 (mara ob6pamienus: 10.04.2021).

6. ®enepanbHBId TOCYIAPCTBEHHBIN 00pa30BaTENbHBINA CTaHAAPT OCHOBHOTO 0O0mIero oOpa3oBanus (YTBEpKIEH MpUKa3oM MUHUCTEPCTBA
obpazoBanusi u Hayku Poccuiickoit @eneparuu ot 17 aexadps 2010 r. N 1897) (pen.21.12.2020) — URL: https://fgos.ru (mata oOparieHus:
10.04.2021).

7. ®enepanbHBIA TOCYJAapCTBEHHBI 00pa30BaTENbHBIM CTaHAAPT cpefaHero oOmiero obpaszoBanusi (YTBEepkAeH NpUKazoM MUHHCTEpCTBa
oOpazoBanusi U Hayku Poccuiickori ®eneparmu ot 17 mas 2012 r. N 413) (pen.11.12.2020) — URL: https://fgos.ru (mata oOparieHus:
10.04.2021).

8. MeToauueckue peKOMEHIAIMU TI0 CO3AaHUI0 U (DYHKIITMOHUPOBAHUIO JIETCKUX TexHOMapkoB «KBanTtopuym» Ha 06a3ze 0011e00pa3oBaTeIbHBIX
opranuzanuii (YTBEp)KICHBI pacriopsbkeHneM MuHuCTepcTBa npocBemeHus Poccuiickort ®enepanuu ot 12 suBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc LAW 374695/ (nata obpamenus: 10.043.2021).

9. Meronuueckne pekoMeHaanuu MunuctepcTBa npocBetienns PO ot 25.11.2022 Ne TB-2610/02 “Tlo cozpanuio u (yHKIHOHHUPOBAHHUIO B
0011e00pa3oBaTeNbHBIX OPTaHU3ALUAX, PACTIOTIOKEHHBIX B CETBCKOM MECTHOCTH U MaJbIX TOPOJax, IEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOU
Y TEXHOJIOTHYECKOM HAIpaBJICHHOCTEH /I UCTIOB30BaHus B padote B 2023 u nmocieayomux rojgax”

Ilesau nmporpaMmBbl:

- OOpMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS IIKOJIBHUKOB.

- O3HakoMJIeHHE ¢ O0BEKTaMU U SIBJICHUSIMU MaTEPUaIbHOTO MUPA.

- Pacnupenue kpyro3opa, MCIOIb30BaHUE PA3JIMYHBIX METOAOB O3HAHUS IPUPOBI.



- @opMHUpOBaHUE MPEAMETHBIX U IPOEKTHO — UCCIIEOBATENBCKUX KOMIIETEHIIUN 00yYarOXCA.

3agayaMu nporpamMmbl SBISIIOTCS CIEAYIOIINE:
1. ChopmupoBaTh yCTOWYUBEIN TTO3HABATEIBHBIN HHTEPEC K TIPEAMETY XHUMUU:
® [OATrOTOBUTH YUAIINXCA K U3YUCHHIO YIeOHOTO MpeaMeTa XUMHs B 8 Kiacce;
® Dpa3BUTH [O3HABATEJIbHBICE MHTEPECHl U MHTEJUICKTYaJIbHbIE CIIOCOOHOCTH B MPOIECCE MPOBEICHUS XMUMHYECKOTO KCIIEPUMEHTA,
CaMOCTOSATENIbHOCTh PUOOPETEHHSI 3HAHUN B COOTBETCTBUU C BO3HUKAIOIIMMU KM3HEHHBIMU OTPEOHOCTAMU;
e (dopmHpoBaTh yMEHUS HAOMIOAATh U OOBACHITH XUMUYECKHE SBJICHHS, MPOUCXOASIIME B MPUPOJE, OBITY, JEMOHCTPUPYEMbIE
YUHUTEIEM;
e (QopmupoBaTh yMeHHE pabOTaTh C BEIIECTBAMHU, BBITIOJIHATH HECIOXKHBIE XHMHUYECKHE OIBITHI, COONIONATh MpaBHJIa TEXHUKH
0e30I1aCHOCTH;
2. Pa3BuBaTh HcCIEA0BATEIBCKUE U TBOPUECKHUE CIOCOOHOCTH YUaIlIUXCS:
e (opMupOBaTH yMEHUE BBINOIHITH U TPAMOTHO O(POPMIIATH UCCIIEOBATENBCKYIO PA0OTY;
e (opmynupoBaTh Ledb U 3a/a4yd HCCIEAOBAHUSA, BBIIBUTATh T'MIIOTE3Y, BBIACIATH MPOOJIEMYy, OOBEKT M NMPEAMET UCCIEIOBaHUS,
COCTABJIATH IUIAH IEUCTBUNA U KOPPEKTUPOBATH €T0;
® JIeNIaTh BBIBOJBI U 3AKIIOYEHUS, aHATU3UPYS [IPOJICTaHHYIO paldoTy.
3. ®opmupoBaTh HHPOPMATMOHHO-KOMMYHUKALIMOHHYIO IPaMOTHOCTb:
® pa3BUBaTh YMEHHsS CaMOCTOSITENIbHO MCKaTh, OTOMpaTh, aHAJU3UPOBAThH, MPEACTABIATh, NepeaaBaTh WH(OPMALMIO, UCIONb3YS
COBpEMEHHbIE HH(OPMALIMOHHbBIE TEXHOJIOTUH;
4. BocnuThIBaTh 3KOJOTUYECKYIO TPAMOTHOCTB:
e (dopMHPOBATH YMEHHUS MPOTHO3UPOBATH BO3MOXKHBIE MOCIEACTBUS AEATEIBHOCTH YEJIOBEKA JJI TOCTHXKEHHUS] O€30MaCHOCTH, Kak
COOCTBEHHOM KU3HENIEATEIbHOCTH, TaK U 0€30MACHOCTH OKPY>KaIOIIEH CPEbI.
e (opMupoBarh yMeHHS OOECHEUHUTH JIMYHYIO SKOJOTMYECKYI0 O€30MacHOCTh, Jeflas MPaBUJILHBIA BBIOOP CpEAr OrPOMHOTO
KOJIMYECTBA HOBBIX XMMHWYECKH CHHTE3UPOBAHHBIX BEIECTB, a TaK XK€ OLEHUBATh PEKJIaMy, COAEPKALIYIO IMOA4AC JIOKHBIE CBEACHUS
IUI IOTPEOUTENS WK TPOTHUBOPEYALYI0 OCHOBHBIM 3aKOHAM €CTECTBEHHO - HAYYHBIX JTUCIUIUINH.
3HAKOMCTBO JI€Te ¢ XMMUYECKUMHU BEIIECTBAMU U SIBICHUSIMHM HauMHaeTcs euie B 6-M kiacce. Kaxnomy peOeHKY M3BECTHBI

HA3BaHUS IPUMEHSAEMBIX B OBITY BEILIECTB, HEKOTOPbIE IOJIE3HBIE UCKOMAEMbI€ U JJaXKe OTIENIbHBIE XUMHUUECKHE A1eMeHThl. OJIHAaKO K
HavaJly U3y4yeHUs] XMMHUU B 8-M KJlacce MO3HaBaTeNbHbIE MHTEPECHI IIKOJbHUKOB B 3HAUMUTEIBHON Mepe ocinabesatot. [locnemyromee
M3yYeHUE XMMUU Ha ypOKax JJii MHOTHUX Y4YalllUXCA NPOTEKAET HE OYEHb YCHEHIHO. JTO OOYCJIOBICHO CIIOKHOCTBIO Marepuala,
HEpaIMOHAJIBHO CIPOEKTUPOBAHHBIMU TporpaMmMaMu U (OpMalbHO HAlKMCAHHBIMU ydyeOHHMKamu. Pabouasi mporpaMma TBOPYECKOTO
oObeuHEHUsT 10 OOIIEHMHTEUIEKTYalbHOMY HaIpaBJIEHUI0 «XHMMHS BOKPYI Hac» IMpeAHa3HayeHa I ydamuxcs 8 KIIaccoB
MHTEPECYIOIIMNXCS MPOCKTHO — UCCIE0BATENBCKONW S TENbHOCTHIO.

AKTYaJIbHOCTh TPOrpaMMbl OOYCJIOBJIEHa €€ METOJOJOTMYECKONM 3HAYUMOCTBIO. 3HAHUST M YMEHHs, HEOOXOAUMBbIE IS
POBEJICHUs] Ta0OPATOPHBIX OMBITOB, MPAKTUYECKUX PaOOT U OpraHU3alMU HMCCIEIOBATENbCKON JI€ITeIbHOCTH, MOBBICAT YpPOBEHb



MPOEKTHO — HCCJIEIOBATEIbCKUX KOMIETeHIM oOydaromuxcs |l cTynmenu, mo3BosAT B JalbHEWIEM YCIEHIHO CAATh SK3aMEHbl U
MPOAOKUTh 00pa30BaHMUE B BHICHINX yUEOHBIX 3aBEACHUSIX.

HoBu3HO# NaHHON IIPOrpaMMBI SIBJIIETCS TO, YTO B OCHOBE JIEKUT CUCTEMHO-IAEATEIBHOCTHBINA MTOAX0/, KOTOPBIMA CO34a€T OCHOBY
JUISL  CAMOCTOSITENIBHOTO  YCIIEIIHOTO YCBOEHHS OOYYarOUIMMUCS HOBBIX 3HAHW, yMEHUH, KOMIIETEHLIMI, BHUJOB M CIOCOOOB
MPaKTUYECKOM AESTEIBHOCTU U 00ECIIEYNBAET €€ COOTBETCTBUE BO3PACTY U MHIUBUIYAJIbHBIM OCOOEHHOCTSIM yYalIUXCsl:

— BOCHHUTAaHHE U PA3BUTHE KAYECTB JIUYHOCTH, KOTOPBIE OTBEYAIOT TPEOOBAaHUAM HH(OPMAIIMOHHOTO O0IIECTBA;

— INpU3HAHME pEIIAIIEH pPONM COoIep)KaHUs 00pa3oBaHUs M CIIOCOOOB OpraHU3alMd  OOpa30BaTENIbHON NEATEIBHOCTU U
y4e0HOTO COTPYIHUYECTBA B TOCTH>KEHUU 1ieJIeH JINYHOCTHOTO, COIIMAJIBHOTO U MTO3HABATEIbHOTO PA3BUTHUS O0YYAIOIIUXCSL.
Oco0OeHHOCTBIO MporpamMmbl ABJISIETCS €€ MHTEIPAaTUBHBIM XapakTep, TaKk KaKk OHa OCHOBaHAa Ha MaTepuane XUMHH,

OMOJOTHH, SKOJOTHH. OTO TMOKaKET OOydYalolUMCSl YHHBEPCAJbHBIA XapaKTep E€CTECTBEHHOHAYYHOW MAeATEeIbHOCTH U OyaeT
CIIOCOOCTBOBATh YCTPAHEHUIO MCUXOJIOTMYECKUX OapbepoB, MEIIAIOIINX BUIETh O0IIEe B pa3HbIX 00JACTAX 3HAHUI, OCBAUBATh HOBBIE
chepbl AeITETLHOCTH.

KosmnvecTBo 4acoB, Ha KOTOpPbIe paccyuTaHa padoyas mporpamMma

[Ipennaraemplii Kypc BKIO4aeT 68 dYacoB y4eOHOro BpEMEHM, IO 2 4aca B HENENII0 B TeueHue ydeOHoro roja. 30 %
y4eOHOTO BPEMEHHM OTBOJUTCS Ha OCBOCHHE TeopeThueckux 3HaHui, 60 % - BbIMONIHEHHE MpakTH4YecKuX padboT u 10% Ha 3ammry
TBOPYECKOM HCCIIEIOBATEIHCKON paOOThI MU TPOEKTA.
2.0¢c00eHHOCTH, TPeANOYTHTEIbHbIE (DOPMbI OPraHU3ALMN MO3HABATEJIHLHOI0 MPoLecca, UX coueTaHue, GopMbl KOHTPOJIS

Oco0eHHOCTh TPOrpaMMbl COCTOMT B TOM, YTO OHA OOECMEYMBAET BHICOKMH YPOBEHb 3HAHUMN, IIMPOKO BKIOYas B ceOs
JIEMOHCTPAIIMOHHBIE OIBITHl U XUMUYECKUN IKCTIEPUMEHT, MEKITPEAMETHBIC CBSI3U, YTO TMO3BOJSET CAENaTh 00yuyeHHEe MaKCUMaIbHO
Pa3BUBAIOLLINM.

ConepxaHue Kypca COCTABISIET OCHOBY JUISl PACKPBITHS BaXKHBIX MUPOBO33PEHUYECKUX HIICH, TAKUX, KAK MAaTEPUAIBHOE €IUHCTBO
BEIIECTB  MPHUPOJBI, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM U CTPOCHUEM, MPUMEHEHHUs BEIIECTB MX CBOMCTBaMH;
[103HABAEMOCTh CYIIIHOCTHA XMMHUYECKUX NIPEBPALLECHUNA COBPEMEHHBIMU HAYYHBIMU METOIAMMU.

Kypc Bxitouaer B ce0si OCHOBBI 00IIICH U HEOPTAHUUYECKOW XUMUH, a TaKXKe KPaTKUE CBEICHUsI 00 OpraHMYEeCKUX BellecTBax. B
IporpaMMe Ha3BaHbl OCHOBHBIE Pa3/eiibl Kypca, I KaXKJI0r0 U3 HUX MEPEUYUCIICHBI MOJIEKAIINE U3YUYECHUIO BOIPOCHl, XWMHUYECKUU
AKCIIEPUMEHT (JIEMOHCTpAINH, MpaKTUYecKue PaboThl). XUMUYECKUN DKCIEPUMEHT B MPOIECCe OOYUYEHHUsS COUYETAeTCS C APYTUMU
cpeAcTBaMH OOYy4E€HUsI, B TOM YUCJIE U C ayIMOBU3YaJIbHBIMU.

Pemiennto 3aa4 BOCIUTAHUS y YUaIIUXCsl UHTEpeca K 3HAHUSIM, CAMOCTOSITEIbHOCTH, KPUTUYHOCTH MBIIUICHUS, TPYI0IIO0US U
TOOpOCOBECTHOCTH TMpU OOYYEHHM XUMUM CIyXaT pa3HOOOpa3Hble METOAbl W OpraHU3alMOHHBIE (POPMBI, Kak TPaTUIIMOHHO
YTBEPAUBIIHECS B IIKOJBHOW NPAKTUKE, TAK U HETPAAULIMOHHBIE, TOSIBUBLINECS B ONBITE MIEPEIOBBIX YUUTEIICH.



3HAYUTEIBHOE MECTO B COJIEPIKaHUU Kypca OTBOJUTCS XUMHUYECKOMY 3KCepuMeHTy. OH OTKpBIBA€T BO3MOXKHOCTH () OPMHPOBATh
y YydYalluxcsl cCleluuaibHble NpPeIMETHbIE YMEHHsS padoTaTh C BEIIECTBAMM, BBIMOJHATH MPOCTHIE XUMHUYECKHE OMBITHI, YUUT
IIKOJIbHUKOB O€30MMaCHOMY U IKOJIOTUYECKH TPAMOTHOMY OOIIEHHIO C BEIIECTBAMU B OBITY U Ha MPOU3BOJICTBE.

®opmbl opranm3anmu. Ha 3aHATHAX UCHOJIB3YIOTCS AJEMEHTHI CIEAYIOIIHMX TEXHOJOTHUW: JIMYHOCTHO OPHUEHTHPOBAHHOE
oOy4eHHe, TEXHOJIOTMU MPOOIEMHO-TUATOTHYECKOTO OOYYEHHUs, TEXHOJOTHUS MEXIUYHOCTHOIO B3aUMOJCHCTBUSA, TEXHOJIOTHS
pPa3BUBAIOIIETO OOYYEHUS, TEXHOJIOTHS Olepexarounero oOydeHus, oOydeHue c npuMeHeHueMm onopHbix cxeM, WKT, 3mopoBbe
cOeperaroiiye TeXHOJIOTUH, KOMIIETEHTHO-/IESITEIbHBIN TTOIXO/I.

CucremMa KOHTPOJISI BKJIIOYAET CaMO-, B3aWMO-, YUUTEIbCKUI KOHTPOJIb M TMO3BOJSET OLEHUTH 3HAHUS, YMEHHUS M HaBBIKU

y4YaIuxcsi KOMIUIEKCHO 10 CIEAYIOIIUM KOMIIOHEHTAM:

® YMCHUS U HaBBIKU (IIPEIMETHBIC U 00IHEe YyUeOHBIE);

e CrocoObl AeSITENBHOCTH (TI03HABaTENbHAsA, H()OPMAITMOHHO-KOMMYHUKATUBHAS U PEPIICKCUBHBIE);

® BKJIIOYEHHOCTb Y4YallIEerocsi B y4yeOHO-NO3HABATENIbHYIO NEATEIbHOCTh M YPOBEHb OBJAJCHMS €10 (pernpoayKTHUBHBIH,
KOHCTPYKTUBHBIN U TBOPYECKHI);

e B3aMMONPOBEpPKA YYAIIMMHKCS APYT Apyra NpHU KOMIUIEKCHO-PACIPEAEIUTENbHON 1eATETbHOCTH B TpyMax;

e cojepkaHue u (Gopma MpeaCTaBICHHBIX peepaTUBHBIX, TBOPUECKHUX, UCCIIEI0BATEIBCKUX U APYTHX BUJIOB paldoOT;

e nyOnMyHas 3alUTa W NPEe3eHTalUs TBOPUECKUX paboT, UCCAEA0BAHUN U IPOEKTOB.

[Iporno3upyemblie pe3ybTaThl U COCOOBI UX MPOBEPKHU:

IlepBblii ypoBeHb Pe3yJbTATOB - NPUOOPETEHHE IIKOJbHUKAMU COLMAIbHBIX 3HAHUN M TPEACTABICHHA O XUMHUYECKHX
TEXHOJIOTHUSIX, O 3HAYEHUE XMMHH B COBPEMEHHOM MHUpE, Pa3JIMYHBIX TEXHUKAaX M BUIAX HCKYCCTBA, MCHOJB3YIOLIUX JOCTUKEHUS
XUMUH, TOHUMAHUS UX COLMAJIbHON 3HAYMMOCTU B MOBCEIHEBHOM >XKW3HM. JlJI AOCTHXKEHMsI JAHHOTO YPOBHS PE3yJIbTaTOB 0c000€
3HAYEHUE MMEET B3aMMOJICHCTBHE YUYEHUKA CO CBOMMHM YYUTEISIMU KakK 3HAYMMBIMH JJI1 HETO HOCHUTENSIMU COLUAIBHOTO 3HAHUS U
MOBCEHEBHOTO OMbITA.

Bropoii ypoBeHb pe3yabTaToB - (OPMUPOBAHME MO3UTUBHOTIO OTHOUIEHMS IIKOJBHHUKOB K 0a30BBIM LIEHHOCTSM OOILECTBa
(uenoBek, cembs, OTedecTBO, NPUPOIA, MUD, 3HAHUS, TPYI, KYJIbTypa), YBAXKEHHS K TyXOBHO-HPAaBCTBEHHBIM LIEHHOCTSIM B ITPOLIECCE
KOMIIJIEKCHOI'O OCBOEHHMSI ITPOTrpamMMBbl, OCMBICIICHHOTO TMOHHMAHMS POJIM M 3HAYEHUS KYyJbTYpbl B JKW3HM HApoJa, LIEHHOCTHOTO
OTHOIIEHHSI K COLMAJbHOW peanbHOCTH B 1eiAOM. JIJis NOCTHXKEHHS JAHHOTO YPOBHSI pE3y/lbTaTOB 0OCO0O€ 3HAUCHHE HMEET
PAaBHOIIPAaBHOE B3aWMOJEHCTBUE IIKOJBHHKA C JPYTMMH IIKOJBHUKAMHM Ha YpPOBHE KJacca, LIKOJBI, TO €CTh B 3alUIIEHHOW,
IPY’KECTBEHHOU €MY COLIMAJIbHOM Cpee.

Tperuii ypoBeHb pe3yJbTATOB - IMOJYYEHUE MIKOJbHUKAMH OIBITA CAMOCTOSITEIBHOIO COLIMAIIBHOIO JAECWCTBUS, pa3BUTHE
TBOPYECKOTO MOTEHLIHMAA JIMYHOCTH B MPOIECCE MCCIIEOBAHUS U PEaTU3allii TBOPUYECKUX MPOEKTOB — MCCIIEIOBATEIBCKON pabOThI.



JIJIst TOCTMKEHUST TAHHOTO YPOBHSI PE3YIbTATOB 0CO00€ 3HAYCHHE MMEET B3aMMOJCHCTBUE IIKOJBHHUKA C COIUATBLHBIMU CYOBEKTAMU
3a MpejeIaMHy MIKOJIbI, B OTKPBITON OOIIECTBEHHOM Cpeie.

Cucrema OTCJIeKMBAHUS W OLEHMBAHUS Pe3yJbTATOB OOYUYECHHUS IIKOJbHUKOB IPOXOAUT Uepe3 ydacThe ux B Oecelax Imo
pasHbIM TEMaM, y4aCcTHE B HAYyYHO — HUCCIIEOBATENHCKUX KOH(EPEHIMSIX M KOHKYpCax MCCIENIOBATEIbCKUX PadOT, peann3aluio
HCCJIEI0BATENBbCKUX TPOEKTOB.

Bce oOyuwaromuecs B TeYeHHE TMOCEIICHHS 3aHSITHA BBIOMPAIOT TEMYy  HCCIACAOBAHHS W BBIMOJHSIOT HUCCICIOBATEIHCKYIO
paboTy, KOTOpasi TpPEICTaBIIIeTCS HAa WUTOTOBOM KoH(pepeHiuu. [lpm 3TOM BO3MOXHO BBITIOJIHEHHE TBOPYECKOTO OTYETA Kak
WHJIMBUIyaJbHO, TaK U B rpyIie u3 3-4 yenoBek. Kypc paccuutan Ha rpynmy u3 12-16 denosek.

3. Tpe0oBaHUA K YPOBHIO NOATOTOBKHU YYaIMXCS
JIuunocmmuole pezyiomamol:

* c(hopMHPOBAHHOCTH MO3HABATENIBHBIX HHTEPECOB, NHTEINIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydaluxcs;
* CAMOCTOSITEBHOCTh B MPUOOPETEHUH HOBBIX 3HAHUI U MPAKTUYECKUX YMEHU;
* MOTHUBALMS 00pa30BaTEIbHON I€ATEIbHOCTH IIKOJbHUKOB HA OCHOBE JIMYHOCTHO OPUEHTHUPOBAHHOIO MOIX0/1A;

Memanpeomemmnuvle pe3ynvomamel.

PerynaruBusie YV /I
o CaMOCTOSITEILHO (POPMYJIUPOBATH TEMY U LIEJIH YPOKA;
o COCTaBJIATH IJIaH PEIICHUS YIeOHOM MPOoOIeMbl COBMECTHO C YUHUTEIICM;
o paboTaTh 110 TUIaHY, CBEPSs CBOM JICUCTBUSA C LIEJIbI0, KOPPEKTUPOBATH CBOIO JAEATEIBHOCTD;
o B JHAJIOTe C YUUTEJIEM BhIpaOAThIBATh KPUTEPHUHU OIIEHKH U OMPEICIATh CTEIICHb YCIEITHOCTH CBOCH pabOThI U pabOTHI
JIPYTUX B COOTBETCTBUM C STUMH KPUTEPHUSIMHU.

Ilo3naBarenbHbie YY/I:
o TmepepabdaTbIBaTh U MPeoOpPa30BbIBATh MH(DOPMAIUIO U3 OJJHON POPMBI B APYTYIO (COCTABIATH IUIaH, TAOJIHILY, CXEMY);
o TO0Jb30BaTHCA CIOBAPSIMU, CIIPABOYHUKAMU;
o OCYILIECTBIISATh aHAJIU3 U CUHTE3;
o yCTaHaBJIMBATh MPUUYMHHO-CJIEJICTBEHHBIE CBSI3U;
o CTPOMTH PACCYKIICHHUS;

Kommyaunkatusaeie YV 1
o BBICKA3bIBAaTh U 0OOCHOBBIBATH CBOIO TOUKY 3PCHHS;




o CIyIIaTh U CJBIIATH APYTUX, NBITATbCS MIPUHUMATh UHYIO TOUKY 3PE€HHUS, OBITH TOTOBBIM KOPPEKTUPOBATH CBOIO TOUKY
3peHus;

o JIOKJIAJIBIBATh O PE3YJIbTAaTaX CBOETO UCCIEAOBAHMUs, Y1aCTBOBATh B JUCKYCCHH, KPATKO KU TOYHO OTBEYATH HA BOIIPOCHI,
MCIOJIb30BaTh CIPABOYHYIO JIUTEPATYPy U APYTrrue UCTOUYHUKU HHPOPMAIIHIH;

o JOrOBAapUBATHCS U MPUXOIUTH K OOIIEMY PEIICHHIO B COBMECTHOM JIEATEIbHOCTH;

o 3aJaBaTh BOIPOCHI.

Yuawueca oonscnol smamo:
® MECTO XMMHH CPEU €CTECTBEHHOHAYYHBIX JUCIUIUINH;
® OCHOBHBIE METO/Ibl U3yUCHUS €CTECTBEHHBIX HAayK: HAOIIOICHIE, MOIETUPOBAHUE, SKCIIEPUMEHT;
® [IPU3HAKU XUMHUYECKUX PEAKIHI U YCIOBUS UX IPOTEKAHUS;
® BEIECTBA, HaMOOJIEE YAaCTO HCIOJb3yEMbIE YEJIOBEKOM B Pa3IMYHBIX 00macTaxX (ObITY, MEIULHHE, CEIbCKOM XO3SICTBE,
CTPOUTENBCTBE, Nap(HIOMEPUU U JIP.), U SKOJOTUUECKHUE MOCIEACTBUS UX IPUMEHEHHUS.
Yuawueca oonscnor ymemo:
e oOpaiatbcsi ¢ Ja00paToOpHBIM 000pPYAOBaHUEM, COOIIOAATH MpaBUiIa TEXHUKU 0€30IMaCHOCTU IMPH BBINOJIHEHUU MPAKTUYECKUX
paboT M AOMAIIHETO HKCIIEPUMEHTA;
® IPOBOJUTH NMPOCTEUIINE UCCIECTOBAHNS CBOMCTB BELIECTB;
® JCIOJIB30BaTh METO HAOIIOACHUSI TP BBIIOJIHEHUH PA3JINYHBIX BUIOB MIPAKTHUECKUX 3aJaHU;
e 0(hOpMIIATH pe3yibTaThl HAOMIOAECHUIN U MPOBEIEHHOTO YKCIIEPUMEHTA;
® HCIOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHMS B IPAKTUUYECKOM I€ITEIbHOCTH U MOBCETHEBHOM KU3HH;
e paboTaTh MHAMBUAYAIbHO, B apax, rpymnmnax, UCMOIb3ysl MOTyYSHHbIE 3HAHUS;
e 00ylajaTh HaBbIKAMU PAOOTHI C Pa3IUYHBIMU BHUJAMU HCTOYHUKOB HH(OpManuu: IuTepaTypou, cpeiactBamu HHTepHerta,
MYJIbTUMEAUNHBIMUA TOCOOUSAMH.



KanennapHO-TeMaaneCKoe IJIAHUPOBAHHUEC

Tema 1.0cHoBBbI xXuMuu 164.

n/n Tema Coaepixanue HeneBas Koa- ILl1annpyemMsble pe3y/ibTaThbl Hcnosab3oBanue Hara
YCTAHOBKA YPOKa BO o0opynoBaHust
4acoB

1 Mertob1 [IpakTrueckas 3HaKOMCTBO € 1 YMeHue monb30BaThCA Harpe- JaTuuk Temrmepa-
IIO3HAHUS B pabota Ne 1 OCHOBHBIMU BaTeNbHBIMU MPUOOPAMU TypHl (TEpMonap-
xumun.Jkcnepu- | «M3yuenue METOJaMH HayKH HBII1), CIIUPTOBKA
MEHTAJIbHBIE CTPOEHHUS INIAMEHI
OCHOBBI XUMUU

2 Meroasl JlaGopartopHbIit 3HaKOMCTBO C 1 Onpenensats BO3MOXHOCTb JaTuuk Temmepa-
IMO3HAHUS B onbIT Ne 1 «/lo OCHOBHBIMH MIPOBEICHUS PEAKIIUI U TIPOLIECCOB, | TypHI (TepMonap-
XUMHUU.DKCIIEPU- | KAKOW TEMIIEpaTypbl | METOJIaMU HAYKH TpeOyIOIIMX HAarpeBaHus HBIi1), CIIUPTOBKA
MEHTAaJIbHBIE MOXHO HAarpeTh
OCHOBBI XUMUU BEILIECTBO?»

3 Mertobl JlaGopartopHbIit Jate npencrasnenue 1 YMmenue BeIOUpaTh IpuOOpsI IS JlaTtuuk Temmepa-
[I03HaHUA B onbIT Ne 2 0 TOYHOCTHU IIPOBE/ICHNS U3MEPEHUN, TYpBbI IUIATUHOBBIN,
xumun.Jkcnepu- | «M3mepenue u3MepeHuit nug- TpeOYIOLINX TOYHOCTH MOKa3aHHH. TEPMOMETD,
MEHTAaJIbHbIE TEeMIIEpaTyphl POBBIX JaTYMKOB U JJIEKTpUYECKast
OCHOBBI XUMUU KUIICHUS BOJBI C aHaJIOTOBBIX TUTUTKA

MOMOIIIBIO JaT4uKa | MPUOOPOB
TeMnepaTypsl U
TEPMOMETPA»

4 Merons! JIaGopaTopHbIii Cdopmuposathb 1 3HATh MPOLECCHI, IPOTEKAIOIINE JlaTuuk Temriiepa-
ITIO3HAHHUS B onbIT Ne 3 IIPEICTABIICHUE O IIPY TUIABJICHUM BEIIECTB U UX TypHl (TepMonap-
XUMHH.JKcnepu- | «OnpeneneHue TEeMIIepaType KPUCTAJUIM3aLUU HBII
MEHTaJIbHbIE TEeMIIEpaTypbl IIJIABJICHUS,

OCHOBBI XUMUU IIJIaBJICHUS U oOpartumocTu
KPUCTAJUTU3ALNH IIJIABJICHUS U
MeTajuia KpUCTAJUTU3ALIUN




5) IlepBonauansueie | JIaGopaTopHBIii OKCEpUMEHTAILHOE YMeTh 0TIIM4aTh BOJOIPO- BOAHYIO | JlaT4MK 3JIEKTPO-
XUMHYECKHE onbIT Ne 4 OInpezciIeHue BOJY OT AMCTUJUIMPOBAHHOM, 3HaTh, | IPOBOJHOCTH,
noHsaTus.Yuctele | «OnpeneneHue JUCTUIUTMPOBAHHOMN II04eMY JUIsl IPOBECHUS uuppoBoii Mu-
BELIECTBA U BOZOIIPOBOIAHON U Y BOJIOIIPOBOIHOM HKCIEPUMEHTOB UCIOJIb3YIOT KPOCKOII
cMecHu JUCTUUIMPOBAHHOM | BOJBI JUCTUJUIMPOBAHHYIO BOLY

BOZBDY

6 IIepBonavanbuble | JleMoHcTpanuoHHbl | M3ydenue YMeTb oTnuuaTh pu3nyecKue JlaTuuk Temmepa-
XUMHYECKHE skcriepuMeHT Ne 1 XUMHUYECKHX 5IB- IIPOLIECCHI OT XUMUYECKHUX PEAKIUI | Typbl INIATUHOBBIN
[IOHS- «Brinenenue u JeHun
. Pu3nyeckue | MOIJIOLEHHUE Tela
U XUMHYECKHE — IPU3HAK XUMHYE-

SIBJICHUS CKOH peakLum»
. Jatunk Temmnepa-
7(8) [TonsiTue o IIpakTuyeckasn ITIpoBeputhb HNmethb npeacraBieHue TYpPbI INTATUHOBBII
pacTBopax padora Ne8. BELIECTBA HA 0 pacTBOpax, crocodax ux
«PacTBOpHMBIE 1 PacTBOPUMOCTH B IIPUTOTOBJICHUS.
HEPACTBOPUMBbIE BOJIC
BEILIECTBA B BOJIEY. YMers onpenenaT pacCTBOPUMOCTh
BEILIECTB, TOTOBUTDH PACTBOPBI.
9 PactBops1 JlaGopatopHbIit Hccenenosars HNmets npencrasineHue o pa3HoOU JaTunk Temmepa-
omnbIT Ne 5 3aBUCUMOCTH 3aBUCUMOCTH PACTBOPUMOCTHU TypBbI IJIATUHOBBIN
«3ydeHne PacTBOPUMOCTH OT BEILIECTB OT TEMIIEPATYPHI
3aBUCUMOCTH TEMIIEPATYPbI
PacTBOPUMOCTH
BEILECTBA OT
TEMIIEPATyPbI»
10 PacTtBopsb! JIaGopaTopHbIii ITokazatp YMeTsb ucnonb3oBath HU(PPOBOI Hudposoii Mu-
onbIT Ne 6 3aBUCUMOCTh MUKPOCKOT JUIsl U3y4eHUs] OPMBI KPOCKOII
«Habmonenue 3a PacTBOPUMOCTH OT KPUCTAILIIOB
pocToM TEMIIEpaTyphl

KpUCTAJIJIIOB»




11 PactBOpBHI. JlaGopaTopHblii Cdopmuposatsb Nwmets npeacrasinenue o pa3inyHon | Jlaruuk remmepa-
onbIT Ne 7 MTOHSATHS HACBIILIEHHOCTH pacTBOpa TYpPbI IUNTATUHOBBII
«IIepechleHHBII «pa30aBIEHHBII pacTBOPSIEMBIM BEILIECTBOM
pacTBop» pacTBoOp»,
«HACBIIIECHHBIN
pacTBop»,
«IEPECHIIIECHHBIN
pacTBop»
12 PactBopsbl [IpakTnueckas Cdopmuposatb YMeTs onpenensaTs KOHIeHTpauu | Jatuuk ontuye-
pabora Ne 3 IPEJCTaBICHUE O pacTBopa, UCIIOJIb3ys UHCTPYKLMIO | CKOM IJIOTHOCTH
«Onpenenenue KOHLIEHTpAaLlUu Be-
KOHLEHTpALUU IIECTBA U
BELIECTB KOJIOpU- KOJIMYECTBEHHOM
METPUUYECKUM 10 aHanu3e
KaJTuOpOBOYHOMY
rpaduxy»
13 Kpucrannoruapa- | JlaGopatopHslii Cdopmuposatb 3HaTh CIIOCOOHOCTb KpUCTa- JlaTuuk Temnepa-
ThI onbIT Ne 8 MIOHSITHE JIOTUAPATOB pa3pylIaThCs NpU TYpBbI IIJIATUHOBBIN
«Onpenenenue «Kpucramiorugpar» HarpeBaHuu
TEMIIEPATYPbI
pa3IoKeHUs
KpUCTAJJIOTUAPATA
JlabopaTopHble CBolicTBa BOABI. IIpesenranus,
14. Uynecnas ONBITHI ArperarHoe Ymern: JIACK.
KHUJIKOCTb — BoJa. | .«BpimapuBanue COCTOSTHUE BOJIBI ITPH

KaIlI BOJIBI Ha
MPEAMETHOM CTEKJIE
1 oOHapy)XeHHE Ha
MMOBEPXHOCTHU CTEKJIA
OeJioro Hajeray,
CBoICTBa BOJHI.
ArperatHoe
COCTOSIHHE BOJbI
MIPU OOBIYHBIX
ycnoBusax. Bona B

OOBIYHBIX YCIIOBHUSX.
Bopna B mpupoze.
Kpyrosopot BojbI.
PasznoBuaHocTn
BO/IBI: TIPECHA,
coJieHas,
MUHEpAJIbHAS,
MMUTHEBAsI, MOPCKas,
peuHas.

- IPOBOAUTH MPOCTEHIINI aHAIIN3
BO/IbI;

OYMILATh BOAY OT MpUMeceit
OTCTaMBAHUEM WU
(GUIBTPOBAaHHEM.




MIPUPO/IE.
KpyrosopoT BozbI.
PazHoBugHoOCTH
BOJIbI: IIPECHas,
coJjieHas,
MUHEpaJIbHAas,
MUTHEBAs1, MOPCKas,
peuHas.

IIpakTHyeckas Ouncrtka Ymersn:
15 Ouncrka pabora Ne 3arpsi3HEHHOM BOJIBI: OYHMILATh BOAY OT MpUMECEH
3arpsi3HEHHOM «OuucTKa BOABI». bunbpTpOBaHUE, OTCTaNBaHUEM WJIU
BO/IbI BbIIIAPUBAHUE, (buIbTpOBAHUEM.
JTACTUJUISIIIHS.
O6e33apaxuBaHue
BOJIBI.
TEMA 2. JloM, B KOTOPOM «KHBYT» XHUMH4YeCKHUe dj1eMeHThI — 204acoB.
16. AIXUMUYECKUH Hcropust BOBHUKHOBEHUS 1 Bbecena.
MepUo/I B ATXUMHH.
HUCTOPUM XUMHUH.
1
17 Xwuzsb n Xwuzsb n gesarensHocts .. HNmers npeacrasjieHue Ilopmpem J].H.
NEeSITeTbHOCTh MenneneeBa. ctopus 0 MEPUOUIECKOM 3aKOHE. Menoeneesa,
JIRYE oTkpseIThs 113. npeseHmayus,
Menpeneena. Gunovm, [ICXDO.
ITonstue o AtoM. Monekyina. YMeTh: HAXOOUTh 1
18 XUMHYECKOM XUMHUYECKHUH DJIEMEHT. 3HAKHA XUMHUYECKHE DIIEMEHTEI B Urpa «Haiinu TICXD, 3azaoxku 06
AJIEMEHTE. XUMHUYECKUX IJIEMEHTOB. tabnuue J[.1. Menneneesa 3IEMEHT. 9N1eMeHmax.
[ICX3, nepuomasl, rpynimsl. 10 3HAKAM WJIM HA3BAHUSIM,
HOMEpPaM MOPSAIKOBBIM,
TPYIII, IEPUOJIOB.




19

IIepBoHavanbHbIE
XUMHYECKHE
MIOHS-

JIeMOHCTpallMOHHBIN JKC-
nepumeHT Ne 2.«Pa3noxenue
BOJBI DJIEKTPUUECKHM TOKOM»

W3yuenue sBiIeHUN NIpU
Pa3JI0KEHUH CIOKHBIX BE-
LIECTB

3HaTh, 4TO NpU
IPOTEKaHUU

peakuuil MOJIEKYIIbI

[Tpubop s
OIIBITOB C 3JIEK-
TPUYECKHM TOKOM

tus.IIpocteie u BEILIECTB
CIIO’KHBIE Bellle- paszpy1maiorcs, a
CTBa aTOMBI CO-
XpaHstoTes (st
BEILIECTB C
MOJIEKYJISIPHBIM
CTPOCHHEM )
20,22 | IlepBoHauanbHbie | JleMOHCTpaMOHHBIHN KC- OKCepUMEHTAJILHOE JI0Ka- 3HaTh Becbl anexTpoH-
XUMHUYECKHE nepumeHT Ne 3.«3akoH co- 3aTeJIbCTBO JEHCTBUS 3aKOHA (OpMyIHPOBKY HbIE
MOHATHUS. 3aKOH XpaHEHHS MacChl BEIIECTBY 3aKOHA U YMETh
COXpPaHEHMSI IPUMEHSTh €ro Ha
Macchl BEIECTB NpaKkTUKe, PU
peleHuu pac-
YETHBIX 3a]1a4
23 Knaccel JIeMOHCTpaLIMOHHBIH JKC- DKCIEepUMEHTAIBHO OIpe- 3HaTh 00BEMHYIO [Tpubop s
Heopranmueckux | nepuMeHTt Ne 4.«OmnpeneneHne | IeNUTh COAEPIKaHUE KHC- JIOJTF0 COCTAaBHBIX OTIpeIeNIeHUs CO-
coeiuHe- COCTaBa BO3yXa» JOpoja B BO3AyXe qacTeil Bo3ayxa CTaBa BO3AyXa
Huit.CocraB BO3-
Tyxa
24 Knaccer [TpakTuyeckas paGora Ne 2 CuHTE3 CONU U3 KUCIIOTHI U VYmerts npoBoauth | Lludposoit mu-
Heoprannueckux | «I[lomyueHue MeaHOTO Ky- OKCHJIa MeTaJljIa MpOCTENIIHe KpPOCKOTI
coeinHe- opoca CHHTE3bI
Huit.CBolicTBa HEOPraHUYECKUX
KHCJIOT. BEILIECTB C
MCTIOJIH30BaHNEM
UHCTPYKLIUHU
25,26 | OtHOCHUTEIBHAS
aToOMHas U OTHOCHTEIbHASA aTOMHAs U YMeTh HaXOUTh IO TICXO.
MOJICKYJISIpHAs MOJIEKYJISIPHAST MACCHI. TaOJINIIE OTHOCHTEBHYIO
Macchl. aTOMHYIO Maccy, BBIYUCIATh

OTHOCHTEJIbHYIO
MOJIEKYJISIPHYIO Maccy.




27,28 | Kmaccol [IpakTuyeckas padora Ne 4 CdopmupoBats npencras- VYmerts onpenenate | dartunk pH
Heoprannueckux | «Onpenenenne pH pactBopoB | menue o pH cpenpl kak xa- pH pactBopoB
coeqIuHe- KHCJIOT U IIEJI0Yei» PaKTEPUCTUKU KUCIOTHOCTH
HUi.OCHOBaHMS pacTBopa
29,30 | Knacchr JlabopaTopHbriit orbIT Ne 9 CdopmupoBath mpeacTaB- [Ipumensarp ymenus | Jlaruuk pH
Heopranuueckux | «Onpenenenue pH paznnunsix | sieHue o mkane pH I10 OIIPEJIEIICHUIO
coeIuHe- cpem» pH B npakTrueckoi
Huil.OcHOBaHUS JESTEIbHOCTH
31,32 | Knacchr Jlab6opaTophbriit onbIT Ne 10 DKCIEepUMEHTAIBHO JTIOKa- [Tonumarp Hatumk pH, no3a-
Heopranuueckux | «Peakuus Herpannsa- 3aTh XMMHUYECKHUE CBOICTBA CYIIHOCTB Tpoliecca | Top 00bEMa KuI-
coe/IMHe- uun».JleMOHCTpalMOHHBII OCHOBaHUU HEUTpanu3aluuu u KOCTH, OIOpETKa,
Huil. Xumudeckue | axcrepumeHT Ne 5 «OcHo- MIPUMEHSTH MPOLECC | TATYUK TEMIIEPA-
cBOicTBa ocHOBa- | BaHus. TerioBoit A ekt HEWUTpalM3aluy Ha | Typbl IUIATUHOBBIM,
HUMI peaxkuuu TuIpoKCcHU1a HaTpus C IPAKTHKE JaTYUK JABJICHMUS,
YTJIEKHUCIIBIM Ta30M» MarHuTHas
MeIlagKa
33,34 | CaoiicTBa JIaGopartophslii onbIT Ne 11 Hcronb30BatTh MOITYYEHHBIE YmMmers onpenenars | Jlaruyuk pH
Heopranuueckux | «OrmnpeneneHue KUCIOTHOCTU 3HaHUS U1 ONpEeeNICHUs KHCIIOTHOCTh MIOYB
COEIMHEHUN IIOYBBI» KHCIIOTHOCTH PacTBOPOB
35,36 | Xumuueckas JHemoHcTpannoHHbli onbIT Ne 6 | [TokazaTh 3aBUCUMOCTh YwMmets onpenenats | Jlaruuk temmnepa-
CBS3b «Temneparypa niaBIeHUs (bu3MYECKUX CBOWCTB Be- THUII KpU- TYpbI IUTATUHOBBIN,
BELIECTB C pa3HbIMU TUIIAMU IIECTB OT THUIIa XMMHUYECKOM CTAJUTMYECKHUX JATYMK TEM-
KPUCTAITINYECKUX PEIIETOK» CBS3U PEIETOK 1o neparypsl TEpMO-
TEeMIIEpaType MTapHBIN
MJIaBJICHUS

TEMA 3. JlomamHss XuMus — 224.




OcCHOBHEIE

OCHOBHBIEC KOMIIOHEHTHI AN

37,38 | KOMIIOHEHTEI KUPBI, OCIIKH, YTTIEBOIBI, YmMerh: [Ipe3enTarus.

numy. beaku. BUTAMMHBI, COJTH. XUMHUYCCKHUE
AJIEMEHTHI, KOTOPhIE 00Pa3yIOT | Ha3bIBaTh OCHOBHBIC
nuiy.benku, 3HaueHue u KOMIIOHEHTBI ITUIIIN.
IpuMeHeHue. benku
PaCTUTENILHOTO U )KUBOTHOTO
MIPOUCX 0K ICHHUSI.

. OcHOBHEIC Kakue nmpoaykTsl nuTaHus

39,40 | KOMITOHEHTHI COJIepIKaT )KUPBI? 3HAUCHUE U | YMETh:
nuiu. JKupsl u MIPUMEHEHHUE KUPOB (HE TOJIBKO
YIJIEBOJIBI. B nuiie). [lonk3a xupos B -OIIPEACHATE OKCUBI U IIpesenranms.

IMMTaHUM YeJIOBEKA. BOJIOPO/IHBIE COCJIMHECHUS,
Yraesoael = yriepon + Boja —
He Bce Tak npocto. Caxap — -Ha3bIBaTh OKCHJBI,
eIIle HE 3HAYNT «CIaIKHII.
Bkyc xnieba, Bepmuiieny, -OMPEeIENATh TUIT OKCHUJIA.
KapTOLIKH, JieaeHIoB. Kak
pacro3HaTth caxap U Kpaxman?
. OcHOBHBIE Buramunsl, ux pois B HNmeTs npeacraBiieHue o

41,42 | KOMIIOHEHTEI npolieccax pOJI BUTAMHUHOB,

MY, JKH3HEACATEILHOCTH, MpaBUjIaX UX MPUMEHEHUS
ButaMuHbI.

43,44 | Ananus CocraB NpoayKTOB MUTAHMUS. YMmern: Ilpunectu
MPOIYKTOB [TuieBnie JOOABKU. [IpoBOaMTH mpoOCTEUIINI 3TUKETKH OT
MMUTAHUS aHaJu3 MPOTYKTOB MIPOJTYKTOB

IMUTaHUS. MMUTaHUS.
Ilonsarue o JlexapcTBEeHHBIE TTpENapaThl. HmeTs npeacTaBjieHue 0 [IpoananuzupoBaTh

45,46 | nexapcTBeHHBIX | JlomamiHsasg anTeuka, ee COJIEP’)KMMOM JIOMaIlIHEN COJIEPIKUMOE
npenaparax conepxumoe. [IpaBuia arnTeyKH, IpaBuIax JOMaIIHeH

WCIIOIB30BAaHUS U XpaHEHUS XpaHEHMs ¥ IPUMEHEHUS alTeuKH.
JIEKapCTB. JIEKApCTB.
V IuBUTEIBLHBI KavecTBeHHbIE peakiinu Ha HNmeThb nipeacTaBieHue o




47,48 | ombITHI C (GyHKIMOHATIBHBIE TPYTIIIHI. KA4eCTBEHHBIX PEAKLIUAX IIpesenranus.
JIEKapCTBEHHBIMU Ha JIEKapCTBEHHbBIE
BELIECTBAMM. npenaparsl.
[I{€noun — TOKE enKue HNmets npeacrasiienne o | 2 Hatuux pH
49,50 [émoun n BemiecTsa. CBOMCTBA IIle/I0YEei. | IIe1oyax.
paboTa ¢ HUMHU. OO0Hapy>xeHue 1menoyei. 3HaTh mpaBWIIa
[lepBas momorp mpu oOparteHus ¢
LIEJIOYHBIX 0’KOT'aX. IpernapaTami.
2
51,52 | I'oproume B3preiBuarteie u roproune HNmets npeacraBjieHue O
BELIECTBA U BeuiecTBa. OnacHble ra3oBble B3pbiBUaThIX U rOPrOYMX
CMECH. CMECH. BEII[ECTBAX.
2 Hatunk pH
53,54 | 3HakoMCTBO € 3HaTh npaBuiia [IpoananusupoBarh
OBITOBBIMU bpITOBBIC XUMHUKATBI, KX oOpareHus ¢ mpenaparamu IpaBujia XpaHECHUA
XAMHUKATAMMU. KIIacCu(pUKaIKs Ha OCHOBE OBITOBOI XUMHH. IpenapaTroB
npuMmeHenus. [IpaBuna OBITOBOUI XUMUH.
obpaliieHust ¢ mperaparamu YMerb 0Ka3bIBaTh IIEPBYIO
OBITOBOM XMMUH. OTpaBJ'IeHI/Ie IIOMOILb IIPA OXKOTax,
OBITOBBIMU XMMUKATAMHU: OTpPABIICHHUSIX.
(pacTBOp aMMuaka, yKCycHas
KHCIIOTa, IEpMaHTaHaT Kajus,
OBITOBOM Ta3, yrapHbli ras,
WHCEKTUIUbI, PACTBOPUTEIH,
JIAKOKpacOYHbIE MaTepual u
T.1.). OKa3aHue nepBoi
MTOMOLIY MPU OTPABJICHUAX U
0JKOTax.
A3Oyka A30Oyka xumuncTkH. TexHuka HNmerts npencrapjienue o6 | 2 Hatuuk pH
55,56 | XMMYHCTKH. BBIBEJICHUS IIATEH. yAQJIIEHUH )KUPOBBIX MATEH, [IpesenTanus.
[IaTHOBBIBOAUTENN. Y TalleHUE | MSATEH OT SAroJ] U (PPyKTOB,
YKUPOBBIX MATEH, MATEH OT AT0J | OBOILEH U COKOB, MUIIEBBIX
1 (PYKTOB, OBOIIEH U COKOB, MIPOJYKTOB, KPOBH, KPACKH.




MULIEBBIX IPOAYKTOB, KPOBH,
KpPacKH U T.JI.

3HaKOMCTBO C

Cocras cpeacts. pH.

Hmets npeacrasiienue o0

Hatuux pH

57,58 | xocmernueckumu | Kimaccudukamms YAQICHUH )KUPOBBIX TIATEH, [Ipesenramnus.
CpeICTBaMHU. KOCMETHYECKHX CPEJICTB: MSATEH OT STOJ U PPYKTOB,
MBLUIO, IIAMITyHb, TYXH, T€JIH, OBOIIIEH U COKOB, IMUIIEBBIX
JIOCHOHBI U JIP. MPOJYKTOB, KPOBH, KPACKH.
TEMA 4. YBJjekarejJbHasi XUMHUS JJIs1 IKCIIEPUMEHTATOPOB — 6 4acoB.
Hsrorosnenue Caxapnas 3mes. 3Men U3 3HaTh npaBuIa 2 XHM.peaKTHBBI [TpakTnu.pabora
59,60 (hapaoHOBBIX JICKapCTB. oOpalleHus ¢ peakKTHBaMH.
3MEH. YmMetb oOpamarbcs ¢
71a00pPaTOPHBIM
000py/I0BaHUEM.
61 3HAKOMCTBO C Peakuuu okpammBanus 1
peakIusIMu mamMeHu. TeXHUKa MpoBeICHHS
OKpAITUBaHUS OIIBITOB.
IUIAaMEHH.
62,63 Bognopocnu B MeTtoauka mpoBeJEHHS OIBITA. 2 XHM.peaKTHBBI OKCIIEpUMEHT
KoJoe.
64 XUMHUYECKHIT Meroauka npoBeaeHUsS 1
HOBBIU T'OJ. OIIBITOB.
65 HUtorosoe 3ammra npoeKTa
3aasaTue «Ee
BEJIMYECTBO
XuMus.

HToro 654acoB.+34 pe3epB




Onucanmue MaTepl/IaJIl)HO-TeXHI/I‘leCKOﬁ 0a3bl HEHTpPa «Touka pocTa», HCIMOJbB3YEMOI'0 IJISI pe€ain3anunuu Oﬁpa3OBaTeJIbHLIX
MnmporpamMm B paMKax npenoagaBanus XuMmun

YYEBHOE OBOPY/IOBAHHUE

1.060opynoBanue:

(] ObdopynoBanue nugposoii 1adboparopuu «Touka poctay.
(] Mukposiabopatopus XUuMHUYECKasi;

U] mpoOUpPKHU CTEKIISTHHBIE;

[] K010BI KOHMYECKHE,

[l cTakaHbl CTEKISHHBIC HA 50 MT;

[] maJO4YKu CTEKJISIHHBIC;

[ TpyOKU COEIMHUTEIbHBIE: CTEKJISTHHBIEC, PE3UHOBBIE;
] mpoOKH pe3UHOBEIE;

[l CIMPTOBKH;

[ mpoOupKoAepKaTENIHN;

[J mrraTuB J1abOpaTOPHBIH;

[J mwraTuB I IPOOUPOK;

[] BOpOHKA CTEKJISIHHAS;

[ punbTp;

[] cnnuku;

(] acOecToBas ceTka;

[l JIy4UHKWU.

2.PeaKkTuBsI:

[] KACJIOTHI: COJIsIHAs, CEpHasi, a30THas;

(] IeI0YM: TUPOKCH]T HATPUSL, TUAPOKCHUT KaJIbIUs;

[ ocHoBanwus: ruapokcua meau (I1I) , ruapoxcu sxenesa (111);

] comu: kapOOHAT KaJblMsl, XJaopul HaTpus, xjaopua meau (1), Hurpar cepedbpa, xiaopu 6apusi, KapOOHAT HATPUSI, XJIOPUJ] ATFOMUHHS,
NepMaHraHaT Kajusi, HUITpaT Kajus, MeIHbII Kynopoc, cynbdar xenesa (III), cynsdar nunka, cynepdocdar, ammuaunas cenuTpa, MOYEBHHA
(xapbammn), XJIOpUJ Kanus, CylIb(ar HaTpus, CHIIMKAT HATPHsL, CyIb(}aT aTlOMUHUS;

] mpocThIe BEIIeCTBA: YroJib, IMHK, JKeJIe30, AIFOMUHUI, MarHui, Me/ib, CBUHEIL;

(] cII0KHBIE BEIIECTBA: MpaMop, caxap;

[] M”HIUKATOPHI;



[ okcuapl: meau (II), okena mapranua (IV);
3.0Opranuyeckue BEIIecTBa:
(] conu: anierat HaTpus, PEHOJAT HATPUS;
(] KUCJIOTBI: YKCYCHAsI KUCIIOTa, MypaBbUHAsl KUCJIOTA, OJICMHOBAS;
] cOUPTHI: ATAHOJ, U30TICHTUIIOBBIN, TIIMIIEPUH, POMAHOT;
(] 6enzou, heHod;
YIJIEBOJBI: KpaxMmall, TJIF0KO03a, caxapo3a.
4 Monenu:
] HaGopsl Mojienieit aTOMOB JJIsl COCTABJICHUS IIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKY I,
[ Kpucrauinueckue peieTky CoJe.
5.Y4ebuble mocoOMs HA IEYaTHOM OCHOBE:
] Ileppoguueckas cucreMa XuMHU4YeCKuX diieMeHToB [[.M1.Menneneena;
] Tabnuiia pacTBOPUMOCTH KUCIIOT, OCHOBAHUM COJIEH;
[l DIEKTPOXUMUYECKUN sl HAIPSIKEHUI METAIIIIOB;

] HaGopsl TabauIl K ypoKam.

OBOPYJIOBAHME JJISI IPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT, IEMOHCTPAILIUI

Lugposas (komnviomepuas) nabopamopus (L[JI), mporpaMMHO-alapaTHbI KOMIUIEKC, JAaTUYMKOBAash CHUCTEMa — KOMIUIEKT Y4eOHOro
000pyOBaHUS, BKIIOYAOIINA U3MEPUTETBHBIN 070K, HHTEepdEHc KOTOPOTo MO3BOJISET 00eCeYrBaTh CBSA3b C MEPCOHATBLHBIM KOMIIBIOTEPOM, U
Ha0Op MATYMKOB |, PETUCTPUPYIONTUX 3HAYEHUS PA3IUYHBIX PU3NUECKUX BEJIHYHH.

Jamyux memnepamypwvl niamuno8vili — MPOCTON U HAIEKHBIN AAaTUYMK, MPEIHA3HAYEH JJISI U3MEPEHHUS TeMIIepaTyphl B BOJHBIX PacTBOpPax U B
ra3oBbIX cpefax . Mimeer pa3znuunbiid quana3oH uaMmepenuii ot —40 10 +180 °C . TexHuyeckne XapakTepUCTUKU JaTUMKA YKa3aHbl B MHCTPYKIUU
10 PKCILTyaTalu.

Jamyux memnepamypvl mepmonapHuilti TpeHa3HAYEH aiisg u3MmepeHus: Temmnepatyp Ao 900°C . Hcnonb3yeTcss mpu BBIIOJTHEHUU PadoT,
CBSI3aHHBIX C U3MEPEHUEM TeMIEePaTyp TUIAMEHH, TUTABJICHUS U PA3JI0KEHUS BEIIECTB.

Lamuyux onmuyeckoti niomrocmu (KOJIOPUMETP) — MpeAHA3HAUCH AJII U3MEPEHUS ONTUYECKOW TUIOTHOCTU OKpPAIIeHHBIX pacTBOPOB (puc. 1).
Ucnonwszyercs npu uzydeHun TteMm «PacTBopbl», «CKOPOCTh XMMHUYECKHX PEAaKIUii», ONPEeTICHUU KOHIICHTPAIMHU OKPAIICHHBIX HOHOB WIIH
COEIMHEHUN.

B KOMIUIEKT BXOAAT NaTYUKU C PA3THMYHOMN JUTMHON BOJH IMOJIYITPOBOJHUKOBBIX HCTOYHUKOB cBeTa: 465 u 525 uM. O0BEM KIOBETHI COCTaBIIsIeT 4
MJ1, JUIMHA ONTHYECKOTro ImyTH — 10 mMMm.

Jamuux pH mipeaHa3sHadyeH i1 MU3MEPEHHs BojaopoaHoro mokasarens (pH) . B HacTosimee BpeMs B IIKOJIy MOCTYINAHOT KOMOMHHPOBAHHBIC
JATYMKH, COBMENIAIONINE B ce0€ CTEKIISTHHBIN AJICKTPOJI C SIEKTPOJIOM CPaBHEHHUS, UTO JieiaeT paboTy 10 U3MEPEHHUIO0 BOJOPOTHOTO MOKA3aTels
oonee komdopTtHo#. J[nanazon nsmepenuit pH ot 0— 14 .



Hcnonp3yercs Aji U3MEPEHNs BOJOPOIHOTO MOKa3aTessl BOJHBIX PACTBOPOB B PA3IMYHBIX HCCIETOBAHUIX OOBEKTOB OKPY)KAIOIIEH CpeIbl
Hamuuk snekmponpogoonocmu NPEAHAZHAYEH JUUISl U3MEPEHUS YJIEIbHOU 3JIEKTPOIPOBOJHOCTH KUIAKOCTEN, B TOM YMCIIE€ U BOJHBIX PACTBOPOB
BelecTB . [I[puMeHseTcs Mpu U3y4yeHUr TEOPUH DIIEKTPOIUTUYECKON TUCCOIMAIINY, XapaKTEePUCTUK BOJHBIX PACTBOPOB

Jamuuk x10pud-uono8 UCTOIb3YETCS U KOJMYECTBEHHOTO OIMpPEEIICHNUs COJEp>KaHUs MOHOB XJIOpa B BOJHBIX PAacTBOpax, MOYBE, MPOJYKTaX
nutanus. K natuuky noaxiroyaeTcss HoHoceneKTUBHbIN aekTpos (MCD) (pabouuit 35ekTpos), MOTEHIIUAl KOTOPOTro 3aBUCUT OT KOHILICHTPALIUU
OIIPE/IeNISIEMOT0 HOHA, B IAaHHOM ciy4ae oT KoHueHTpanuu annoHoB Cl- . [Torenmman UCD onpenenstor OTHOCUTEIHHO 3JICKTPOa CPaBHEHUS,
KaK MPaBUII0, XJIOPCepeOPSTHOTO.

Jamuuk numpam-uono6 npeAHa3HauYeH ISl KOJIMYECTBEHHOT'O ONPEAEIICHUSI HUTPATOB B Pa3IMYHbIX

00BEKTaX OKPYKAIOIIEH Cpe/Ibl: BOJIE, OBOILAX, (PPyKTax, KOJOACHBIX U3AEIUAX U T [

Muxkpockon yughposoui npeHa3HAYEH ISl U3y4YeHUS (POPMBI KPUCTAIIOB U HAOTIOIEHUS 32 POCTOM KPHUCTAIIIIOB.

Annapam 0nsa npogeodenus xumudeckux peakyuti (AIIXP) npenHa3HadeH i MOJYYSHHUS U JIEMOHCTPAIMA CBOMCTB TOKCHYHBIX ITAPOB U Ta30B .
OTu BellecTBa MOJYy4yalTcs B Koibe- peakrope, W Npu HarpeBaHuW (WM Oe3 HarpeBaHus) ra3oo0pa3Hble BELIECTBA IMPOXOAST 4epes
MOTJIOTUTENbHBIE €MKOCTH (HAacaakd) C pacTBOpAMH pPEareHTOB, BCTYMAIOT C HUMH B peakiuio. M30BITOK raza MOTIOMIAETCS KUIKAMU H
TBEPABIMU pEareHTaMu, a TakKe aKTUBUPOBAHHBIM YITIEM. ANMapar Yaie BCEro UCHOIB3YIOT ISl MOIYYEHHUS U IEMOHCTPAIlMU CBOMCTB XJIOpa,
CEepOBOIOPOJA.

Ilpubop ona oemoncmpayuu 3a8UCUMOCMU CKOPOCMU XUMUYECKUX Peaxkyuil Om pasiuyHulX Haxmopog WCIONb3YIOT NPU H3YYEHUHU TEMBbI
«CKOpOCTh XMMHYECKOW peakium» U TEIoBoro s dekra xumMmuueckux peakiuit. [Ipubop 1aét BO3MOKHOCTh SKCIIEPUMEHTAIBHO HUCCIEA0BAThH
BIIUSIHUE HA CKOPOCTh XUMUYECKUX PEAKUUN CIeAYIOMHMX (HaKTOPOB: MPHUPOIBI pEarupyIoNuX BEIIECTB, KOHIIEHTPAIIMN PEearupyrouxX BEIIeCTB,
IUTOIIAN TpaHUIBl pasfena (a3 B TETEPOTeHHBIX CHCTEMaX (IMMOBEPXHOCTH COMPUKOCHOBEHUS MEXKAY pEarupyroniiMu BEIIECTBAMH),
TeMIepaTyphl, KaTaIn3aTopa, HHTHOUTOPA.

Ilpubop Onsn demoncmpayuu 3a8UCUMOCIIU CKOPOCMU XUMUYECKUX DeaKyuti om pazIudHblX (hakmopos WCTOIb3YIOT TPH HU3YyYEHUU TEMbl
«CKOpOCTh XHMHUYECKOW pEaKIuu» W TeIoBoro ¢ ¢dekra xumMudeckux peaxiuii. [Ipudop maér BO3MOXXHOCTh SKCIIEPUMEHTATBHO MCCIIE0BAThH
BJIMSTHHE Ha CKOPOCTh XUMUYECKHX PEaKIuil CAeNyIMmUX (PaKTOpOB: MPUPOIBI pearupyromuX BEMIeCTB, KOHIICHTPAIIMH Pearupyroniinx BEemeCTB,
IUIONIAIM TPaHUIBl pas3fena ¢a3 B TETEPOreHHBIX cUCTeMax (MOBEPXHOCTH COMPUKOCHOBEHUS MEXIY pEarupyrolMMHi BelECTBAMU),
TEeMIIEpaTyphl, KaTaau3aTopa, MHruOUTOpa.

bansa kombunupoeannas npenHa3HayeHa JJIs HarpeBa CTEKISHHBIX U (apdopoBbIX COCYAOB, KOrjaa TpeOyeTcsl co3/1aTh BOKPYI HArpeBaecMoro
cocyZia paBHOMEPHOE TeMIIEpaTypHOE 1oJie, U30eKaTh UCIOIb30BAaHUS OTKPHITOTO MJIAMEHU U PACKaJIEHHOM 3JEKTPUYECKON CIIUpaIH.

IIpubop Ons nonyueHus 2az08 WUCHOINB3yeTCs AJIA TONy4eHHUs HEOOJBIIMX KOJWYECTB ra3oB: BOAOPOJA, KUCIOPOJa (M3 MEpOKCHAa BOAOPOJA),
YTIEKUCIIOTO rasa.
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Jlureparypa sl y4alumxcs.
1. DOumukmonenus i gete. Xumusa. M.: ApadTa +, 2003.
2. DnexTpoHHOE u3naHue. BupryanbHas xumudeckast 1abopartopus.

HNuTepHeT-pecypenbl

1. Enunas xonnekuus 1iudpoBbix 00pa3oBaTenbHbIX pecypcos http://schoolcollection.edu.ru 2. Enunoe okHo goctymna k o0pa3oBaTelIbHBIM
pecypcam http://window.edu.ru/library/

3. Ilenaroruueckoe coobriecto http://pedsovet.su

4. IMopran ans yuuteneit http://k-yroky.ru

5. Caitr ®UIIU http://fipi.ru/

6. Yuurenbckuii mopran http://www.uchportal.ru

7. ®denepanbHbIi HEHTP HHOOPMAIIMOHHBIX 00pa3oBateabHbIX pecypcoB (OMC) http://feior.edu.ru http://eor.edu.ru
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