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1. TloscuurenpHas 3anucKa

B oOyuennu xumuu OOJbIIOE 3HAUCHHE HMEET 3KCIEPUMEHT.  AHAJIM3HUPYS pPEe3yabTaTbl
NPOBEIEHHBIX OIBITOB, Y4Yalluecs yOeXIaroTcs B TOM, YTO T€ WIM HMHbBIE TEOPETHYECKHE
IIPEICTABJICHNAS COOTBETCTBYIOT WJIM IPOTUBOpPEYAT pealbHOCTU. TOIBKO  OCYHIECTBIIAS
XUMUYECKUM 3KCIEPUMEHT MOXHO IIPOBEPUTH JOCTOBEPHOCTh IIPOrHO30B, CIEIAaHHBIX Ha
OCHOBaHMM Teopuu. B mpouecce skcnepuMeHTanbHOW pabOThl ydaliuecs MNPUOOPETarOT OIbIT
MO3HAHUSL PEAIbHOCTH, SBISIOMIMKCA BAXXHBIM 53TanoM (OPMUPOBaHHS y HHUX YOEKIEHUH,
KOTOpBIE, B CBOIO OYEpElb, COCTABISIIOT OCHOBY HAaydyHOIO MHUPOBO33peHus.  Peanmsanus
yKa3aHHBIX IIeJie BO3MOXKHA IMPH OCHAIIEHUHM IIKOJBPHOTO KaOMHETa XUMHHU COBPEMEHHBIMHU
npubopamu u obopyrnoBaHueM. B paMmkax HaumoHanabHOro npoekra «OOpa3oBaHHME» 3TO CTaJO
BO3MOXKHBIM OJlarofiapsi CO3ZlaHui0 B 00IIe00pa30BaTeNbHBIX OPraHU3alUsAX, PACIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJbIX TIOpOAax, LEHTPOB OOpa30BaHMs €CTECTBEHHO-HAYYHOH U
TEXHOJIOTUYECKOHN HalpaBIeHHOCTEN «ToUKu pocTay.

BHaenpenue 31oro o60pyaoBaHus MO3BOJIUT Ka4€CTBEHHO M3MEHUTH MPOLECC O0y4YeHUs] XUMUM.
KonnuecTBeHHBIE SKCIIEPUMEHTHI MO3BOJIAT NOITY4aTh JOCTOBEPHYIO MH(OPMALIHIO O MPOTEKAHUH
T€X WIM HHBIX XHMHUYECKMX IIpolLieccax, O CBOMCTBax BewiecTB. Ha OCHOBe NOIy4YEHHBIX
OKCIIEPUMEHTAIBHBIX JaHHBIX 00y4aeMble CMOTYT CaMOCTOSATENBHO JeJaTh BBIBOIBI, 0000IIaTh
pEe3yNIbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OAHO3HAYHO OyAeT CHOCOOCTBOBATH HOBBIILICHUIO
MOTHBALIUK O0YYEHUS IIKOJIbHUKOB.

LlenTpsl 00pa3oBaHMsI €CTECTBEHHO-HAYYHOM HanpaBieHHOCTH «Touka pocTa» co3/1aHbl C LIEIbI0
pa3BUTHS Y 00y4YaIOMIMXCS €CTECTBEHHO-HAYYHOW, MaTeMaTHIeCKOW, HH(POPMAIIMOHHON
IPaMOTHOCTH, (POPMUPOBAHMSI KPUTHUECKOTO U KPEATUBHOI'O MBIIIJIEHHS, COBEPLIEHCTBOBAHMS
HABBIKOB €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, a TAKXKE AJI IPAKTUUECKON 0TpaboTKU
y4eOHOro Marepuaia 1o yueoHnM npeameram «dusnka», «Xumusn», «buonorus».

Hopmarunast 6a3a

1. ®enepanbhblii 3ak0H 0T 29.12.2012 Ne 273-®3 (pea.ot 31.07.2020) «O6 oOpazoBaHuu B
Poccuiickoit denepanumn» (¢ u3m.u goi., Berym.s cuiy ¢ 01.09.2020).— URL:
http://www.consultant.ru/document/cons_doc_LAW 140174 (nara obpamenus: 28.09.2020)

2. [Tacniopt HarmoHaneHOTO NpoekTa «Obpazosanue» (yrB.1pesunuymoM Cosera npu [Ipesunente
P® no cTpaTernueckoMy pa3BUTHIO M HAIIMOHAJILHBIM NPOEKTaM, POToKou1 oT 24.12.2018 Ne 16).—
URL: https://login.consultant.ru link ?req=doc&base=LAW&N=319308&demo=1 (nara oOparieHus:
10.03.2021)

3. l'ocymapctBennas nmporpamma Poccuiickoit @enepanun «Pa3suTtie oOpazoBaHus» (yTBEpKIeHA
nocraHosieHueM [IpaBurenscrBa PO ot 26.12.2017 Ne 1642 (pen.ot 22.02.2021) «O6 yTBepKIeHHN
rocygapcTBeHHOM nporpammbl Poccuiickoii @eaepanuu «Paszsutre oopazoBanus».— URL:

http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885¢783e08d938
7d7364e34f26f87ec138f (nara oopammenwus: 10.03.2021)

4. IIpodeccuonanbuelii crangapt «Ilemaror (megarormueckas qesTENLHOCTD B JOIITKOJIHHOM,
HavaJIbHOM 00IIIeM, OCHOBHOM OOIIeM, CpeTHEM 001IeM 00pa30BaHuM), (BOCTIUTATENb, YIUTEIh)»
(pen.ot 16.06.2019 1) (ITpuka3z MunKCTEpCTBA TpYyAa U conMambHOU 3amuThl PD o1 18 oKTI0ps
2013r.Ne 544H, c n3MeHeHUsAMY, BHECEHHBIMH NTPUKa30M MUHHUCTEpPCTBA Tpyna U couzamuTsl PO ot
25 nexabps 2014 Ne 11151 u ot 5 aBrycra 2016 n.Ne 422H).— URL:
Ihttp://npodhcmandapmnedacoea.pgp (nata obpamienus: 10.03.2021)

5. Ilpodeccuonanbubiii ctanaapt «llegaror AOMOTHUTENBHOTO OOpa30BaHUS AETEH U B3POCIBIX)
(ITpuka3 MunuctepcTBa Tpyna u couuanbHoi 3amuThl PO ot 5 masg 2018 rn.Ne 2981 «O06 yTBepkaeHUH
npogeccuonansHoro cranaapra «llegaror nonoaHUTENLHOro 00pa3oBaHUS JETEH U B3POCIBIX)»).—
URL.://https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/index.php?  ELEMENT _ID=48583
(mata obpamenus: 10.03.2021)

6. @enepanbHBIA TOCYIAPCTBEHHBIN 00pa3oBaTeIbHBIN CTaHIAPT OCHOBHOTO OOIIETO 0Opa3oBaHUS
(yrBepkaEH mpukazoM MuHHcTepcTBa 00pa3oBaHust U Hayku Poccuiickoit @enepanun ot 17 nexkadps
2010 r.Ne 1897) (pen.21.12.2020).— URL.: https://fgos.ru (nara ooparenus: 10.03.2021)

7. @enepalibHbll TOCYIapCTBEHHbIN 00pa3oBaTeNbHBIA CTaHAAPT CPETHEro OOIIero odpa3oBaHUS




(yTBepkaEH npukazoM MuHucTepcTBa oOpa3oBanus n Hayku Poccuiickoit denepanuu ot 17 mas 2012
r.Ne 413) (pen.11.12.2020).— URL: https://fgos.ru (nata oopamenns: 10.03.2021)

8. Meroauueckue peKOMEHJALMU MO CO3/[aHHI0 U (YHKIMOHUPOBAHHUIO JETCKHX TEXHOINAPKOB
«KBantopuym» Ha ©0a3e 001eo0pa30BaTeIbHBIX OpraHu3aluid  (YTBEPKICHBI PACIOPSKEHUEM
MunucrepctBa mpocseienusi Poccuiickoit @enepamuu ot 12 suBapst 2021 rNe P-4).— URL:
hitp.//www.consultant.ru/document/cons_doc LAW 374695  (nara obpamenus: 10.03.2021)

9. Metonnyeckue pekoMeHIAIMU M0 CO3AaHUI0 U ()YHKIIMOHUPOBAHUIO LIECHTPOB LIU(PPOBOTO
obpazoBanus «IT-xky0» (yTBepKIIeHBI pacriopsbkeHueM MUHUCTEpCTBa pOCBenIeHns: Poccuiickoit
Oenepanun ot 12 suBaps 2021 r.Ne P-5).— URL.: http://www.consultant.ru/
document/cons_doc_LAW 374572 (nmara obpamienus: 10.03.2021)

10.MeToandueckre peKOMEHIAIINH 110 CO3aHUI0 M (PYHKITMOHUPOBAHHIO B 001Ie00pa30BaTEIbHBIX
OpraHU3aIHIX, PACTIONOKEHHBIX B CEIbCKONH MECTHOCTH M MAJIbIX TOPO/aX, IEHTPOB 00pa30BaHUs
€CTeCTBEHHO-HAYYHOM U TEXHOJIOTHYeCKor HanpaBieHHocTel («Touka poctay) (YTBEp:KICHBI
pacnopsbkeHreM MuHuctepeTBa pocBenienust Poccutickoit @enepanuu ot 12 saBaps 2021 r.Ne P-
6).— URL.: http://www.consultant.ru/document/cons_doc_ LAW_374694/

2.AKTyalnbHOCTh U OCOOEHHOCTBH POTPAMMBI

Cuctema o01ero oo6pa3oBaHusi HE BCErAa MOXET 00ecneduTh OOYyYarolIUXCsl TAKUM YPOBHEM
00pa3oBaHwMsI, KOTOPBI OyJIET JOCTATOUCH IS PeaTn3alii HX CIIOCOOHOCTEH B BRIOpaHHOU cdepe
nesrenbHOCTH. IIporpaMma BHEYpOUHOH JesTenbHOCTH «XHUMUs B ObITy» (nanee - IIporpamma)
HampaBlieHa Ha Pa3BUTHE M (OPMUPOBAHHE y OOYYAIOMIMXCSA LEIOCTHOTO IPEICTABICHHS 00
OKpY)KaloIllMX BEIIEeCTBaX Ha OCHOBE IOJIyYEHHBIX XMMHYECKUX 3HaHMH. B xonme peannsaunumn
[Tporpammel, 00y4aromyecs COBEPILIEHCTBYIOT CBOM YMEHMSI M HABBIKH B PEIICHUN MTPAKTUYECKUX
3ajja4, 4YTO CIIOCOOCTBYET PpA3BUTUIO Yy HHUX JIOIMYECKOTO, WH)XEHEPHO-TEXHUYECKOIrO0 U
9KOJIOTMYECKOro MblieHus. Ha npumepe xumuu, yyamuecs IOJIy4arOT MPEICTaBICHUS O
METO/laX IIO3HAaHUs, XapaKTepPHbIX JUISI E€CTECTBEHHBIX HayK (IKCIIEPUMEHTAJIbHOM M
TEOPETUUYECKOM).

IIpenycmorpennas [IporpaMmoii peanzainus MEXIPEIMETHBIX CBsI3€il MO3BOIUT 00yUYarOIIUMCS
OCYIIECTBUTh MHTErPALMI0 HMEIOLIUXCSA TPEACTABIEHUN B LEJOCTHYIO KapTHUHY MHpa, a
NPAaKTUYECKHE 3aHATUS W IPOEKTHas JeATEeIbHOCTh COBEPIIEHCTBOBAaTb YMEHHS M HaBBIKH,
HEoOXOJMMbIE NIl MPOBEJECHUS MCCIEI0BaHUS, COMOCTaBICHUs (PAKTOB, aHaIU3a MOIYYEHHBIX
pe3yNbTaToB, pabOTHI C MPUOOpPaAMH U PEaKTUBAMH.

Bnanenue 3HaHHMSAMM O XMMHYECKHX BEILECTBAX MOT'YT OO€CIEYUTh I'PaMOTHOE OTHOILIEHUE K
IOpUpOZIe U K COOCTBEHHOMY 3/10pOBbI0 Oe3 HaHeceHus yuiep6a. [losTomy 3HaHME BO3MOMKHBIX
MOCJIEACTBUIM BO3JAEHCTBUS Pa3IMYHOIO PO/a XMMHMUYECKUX COECJUHEHHH Ha OpraHu3M 4ejoBeKa
CTaHOBUTCSI HEOOXOAMMBIM HE TOJIBKO JIJIsl Bpaue, HO U JUIs KaXK10T0 YelloBeKa.

3HaHMsl, [TOJIy4aeMbl€ B LIKOJIE MO0 XMMHMH, BO3MOXKHO U HEOOXOJUMO I'PaMOTHO IMPUMEHATh U B
NOBCEAHEBHOM ku3HU. [To3HaBasi 0CHOBOMNOIAraIOIINE 3aKOHBI XUMHH, 00YYaroIHecs 3HAKOMSTCS
C COCTaBOM M CBOMCTBaMM pa3IMYHbIX XHUMHUYECKHMX BEIIECTB, KaK €CTECTBEHHBIM OOpa3oM
IIPUCYTCTBYIOLIUE B YEJIOBEYECKOM OPraHM3MeE, TaK U IPU HE3aBUCUMOM BHEIIHEM BO3JECHCTBHUH.
[IIkOIbHUKM Y3HAIOT, KAK UMEHHO O3TH BEIIECTBA BIMSIOT HA MPOILECCHl KU3HEACSITEIbHOCTH
OpraHu3Ma M Ha caMy >KH3Hb YEJOBEKa - YTO MOJE3HO U B KAaKUX KOJMYECTBAX, a YTO MOXKET
OKa3bIBaTh OTPULIATEIBLHOE BIUSHUE.

IIporpamma «Xumusi B OBITY» 3HAKOMUT OOYYAIOUIMXCS C KOMIUIEKCHBIMHM MpoOieMaMu U
3ajayaMu, TpeOyIOIMMU CHHTE3a 3HAaHUU MO psAdy npeaMeToB ((husmka, OHONOTHS, HKOIOTHS,
reorpadus, UCTOpuUs).

OKOJIOTMYECKHE 3aJla4yd: aHAJIU3 W3MEHEHHMM B OKpPYXKAIOUIEH Ccpele M OpraHu3alMs CBOEro
BIIMSHUS Ha CUTYalnIo, JOpMHUPOBAHUE OEPEKHOTO OTHOLIEHHS K IPUPOJIE.

Oduznyeckue 3a7adu: U3ydeHue (U3MYECKUX CBOWCTB BEIIECTB, (hU3MUECKHE METOIbl aHAIM3a
BELIECTBA.

HcTtopuueckue 3a1a4n: HCTOPUYECKUE CBEJIEHUS O BIUSHUU XUMHUHU Ha KU3Hb YEJIOBEKA.

buonornueckue 3a1a4un: U3y4eHHEe XUMUYECKOTO COCTaBAa OOBEKTOB KHUBOMH MPUPOIBI.

WNndopmaruka - nouck mHpopmanuu B VHTepHeTe, co3naHue U OpOpMIIEHHE MpPE3eHTALUM,
paboTa B TEKCTOBBIX U TAOIMYHBIX PEAAKTOPAX.

Coneprxanue [IporpaMMbl 3HAKOMHUT OOY4aIOIIUXCS C XapaKTEPUCTUKOM BEIIECTB, OKPYXKAIOIINX
Hac B OBITY: BOJIa, IOBapeHHast COJIb, MMIIEBAst COJa, C BEIIECTBAMH, U3 KOTOPBIX C/IEaHbI OCY/a,
CIMYKH, KapaHAali, Oymara, CTpOMTEIbHbIE MaTepUallbl, aBTOMOOMIIbHASL TEXHUKA, JIEKapCTBa U



T. 1.
Takue Tembl Kak: «Boma», «lloBapennast conb», «Cnuukm», «bymara» nar0T BO3MOKHOCTb

aKTyaJmu3allii SKOJOTMYECKHX 3HaHWi oOydaromuxcs. [IpakTudeckue 3aHATHS CIOCOOCTBYIOT

(hOpPMHUPOBAHUIO CTICIIHATBHBIX YMEHHI M HABBIKOB PaOOTHI C BEIIECTBAMHU U 000PYI0OBAaHUEM.

[IpoekTHbIe pabOTHI, TEMAaTHKa KOTOPBIX MpUBOAUTCS B [Iporpamme, mo3BoisT chopMupoBarsh y
00y4JaroIIMXCs YMEHHE CaMOCTOATEIILHO TPHOOPETaTh U MPUMEHSATh 3HAHUS, a TAK)KE Pa3BUBAIOT
UX TBOPUYECKUE CIIOCOOHOCTH.

AxTyaabHocTh I[Iporpammer 0OyclOBII€HA TEM,dYTO JacT BO3MOXKHOCTH CGHOPMHUPOBATH Yy
oOyJarommxcsi HE TOJbKO 0a30Bble 3HAHUA IO TPEAMETY U SBISETCS BAKHBIM  JUIS
podeCCHOHANTBHOTO caMOoTpeIeecHUsT o0yJaromuxcs. Bo3MOXXHO, 4TO MPOCHYBIIMICS HHTEPEC
K XUMHUH MOXKET BIHSITHh Ha BEIOOp Oynyieit mpodeccuu.

2.2 Ilenaroruueckas neiecoodpazHocts IIporpammel

[legaroruueckas nenecooOpasHocTs [IporpamMmbl 3akiio4aeTcs B TOM, YTO B Ipoliecce 00yueHust
CO3JAI0TCSI YCIIOBUS K (POPMUPOBAHUIO y OOYHUAIOIIMXCS [IETIOCTHOM KapTUHBI MUPA, BOCITUTAHUIO
Jrofed TBOPYECKMX M KOHCTPYKTMBHO MBICISIIUX, TOTOBBIX K PEIICHUIO HECTaHAAPTHBIX
KU3HEHHBIX 3a1a4. Ha 3ansatusax no [Iporpamme Gpopmupyrorcst ymeHust 6€30macHoTo oOparieHus
C BEIIECTBAMM, HCIOIB3yEeMbIMH B TIOBCETHEBHOM >XW3HHU, 3aKJIAIbIBAIOTCA HOPMBI 3I0pPOBOTO
00pasa >KHW3HU. 3HAKOMCTBO OOYYAIONIMXCA ¢ XMMHUYECKHMH BEIIECTBAMHU, U3 KOTOPBIX COCTOUT
OKPY)KaIOIIUHA MHp, TO3BOJSIET PACKPHITh BAKHEHIIME B3aMMOCBS3U YEIOBEKa M PA3IUYHBIX
BEIICCTB B Cpe/Ic ero 0OUTaHusI.

2.3.01nuunrensHble ocodeHHoctu [IporpaMmel.

[IporpamMma wWMeeT TPUKIAIHYIO HANPaBICHHOCTh M CIYXHT JUISL  YIOBIETBOPEHUS
WHAMBUAYAILHOTO MHTEpeca OOydaroluxcs K U3yYeHUIO0 U MPUMEHEHHWIO 3HAHUN MO XHUMHUHU B
NOBCeAHEBHOM xu3HU. B [Iporpamme cTaBuTCs 3a1a4a HEOOXOAUMOCTH 00ECIEYNTh XUMHUECKYIO
rPaMOTHOCTh B HaNpaBJICHUH COXPAaHEHUS 3/I0POBBS, KaK 3aJlora YCIEIIHOCTH YeJIOBeKa B JKU3HH;
JaeTcsl TOHATHE O JICKAPCTBEHHBIX BEUIECTBAX M MEXaHM3Max HUX JICHCTBUS Ha OPraHU3M
yenoBeka. Copepxanue [IporpamMmbl ompenensieTcss ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH
00yJaroIMXCcsi U UX MHTEPECOB B OOJIACTH TO3HAHUS MHUpA, K cCaMOMy ceOe, )KU3HU B ILIEJIOM, a
TakK€ C YYETOM IICHXOJIOTO-TIEJarOTUYECKUX 3aKOHOMEpPHOCTEH 00yueHuss u (GOpMHUPOBAHUS
€CTECTBEHHOHAYYHbIX 3HAaHMHA ¥ BHUJOB TII03HABAaTeNbHOHN JesteapbHOCTH. Ocoboe BHUMaHUE
yaensercs (GOPMUPOBAHUIO SKOJIOTUIECKUX 3HAHUN 00yYarOIINXCsl.

3.Lens u 3anaun [IporpaMmel

Heab: chopmupoBarh y o0yyarouuxcsi MyOOKUH U YCTOWYMBBIM MHTEpEC K MUPY BEIIECTB U
XUMHUYECKUX MPEBpALICHUH, NMPHOOPECTH y4allUMHUCS HEOOXOAMMbIE NPaKTHUECKUe YMEHHs U
HAaBBIKM MPOBEIECHUS DKCIIEPUMEHTOB.

3agaum:

Oodyuaromue:

- pacuIMpUTh KPyrozopa o0ydaromuxcs;

- MOBBICUTh UX HHTEpEeca K XMMHUU M Pa3BUTHE BHYTPEHHEH MOTHBALMU YYEHMS 4epe3
(dbopMHpOBaHUE MPEACTaBIEHUI O COCTaBe M CBOMCTBAX XMMHYECKHUX BEIECTB U MaTrepHajoB,
OKPYXAaIOIMX YEJIOBEKA B [IOBCETHEBHOW KU3HU U MEIULINHE;

- paclMpuTh U YDIYOUTh 3HaHHUA OOYYAIOIIUXCS O POJIM XMMHYECKHUX 3JIEMEHTOB M HX
COCIMHEHUN B >KU3HEICATEIBHOCTH OpPraHU3Ma, O BAKHEWIINX XHMHMYECKUX IPEBPALICHUSX,
JeXalluX B OCHOBE METa0oJIM3Ma, O MPUMEHEHHU B MEIUIIMHE HEKOTOPhIX HEOPraHMYEeCKUX U
OpraHNYECKUX BEILECTB;

- paclMpuTh W YDIyOUTh 3HAHHUA OOYYAIOIIMXCS MO OBJAJACHUI0 OCHOBAaMH METOOB
MO3HAHMS, XapaKTEepPHBIX [UIsl €CTECTBEHHBIX HayK (HaONloJeHHe, CpaBHEHHE, SKCIIEPHUMEHT,
U3MEPEHMUE);

- MOJTOTOBUTH OOYYarOIIKUXCsl, OPUEHTUPOBAHHBIX HAa XUMHUYECKUH Mpoduiab oOydyeHus, K
YCBOEHHIO MaTepuaa IMOBBIIIEHHOTO YPOBHS CI0KHOCTHU 10 XUMHH.

Pa3puBaroummue:

- ¢dopMupoBaTh CrielMaibHble YMEHHUS W HaBBIKM PabOThl C XMMUYECKHMMH BEIECTBAMU U
MarepuaiaMy B OBITY U UCIIOJIb30BaHUS MOJTYYEHHbBIX 3HAHUN Ha MPAKTUKE;

- pa3BUBaTh TBOPYECKUE CIIOCOOHOCTH M YMEHUS YYAILIHXCSl CaMOCTOATEIBHO MPHOOpETaTh



58 HpI/IMCHSITL 3HAHUA Ha HpaKTI/IKe.

BocnurareabHble:

- BOCIIUTHIBATH YKOJOTHYECKYIO TPAMOTHOCTh M XUMHYECKYI0 KYIBTYpYy IpHU OOpaIeHUH C
BEICCTBAMHU;

- BOCITUTBHIBATh AMOLIMOHAIILHO- [IEHHOCTHOE OTHOIIEHHUE K OKPYKAIOIIEMY MUDPY;

- OPHUEHTHPOBAThyUYaITUXCS Ha BBIOOP XUMHUKO-OMOIOTHYECKOTO MPOUIIS.

4. Anpecar [Iporpammbl
[Iporpamma aktyanmpHa aisi oOywaromuxcss 7-8 kiaccoB. Ha oOyuenwe mo IIporpamme
OPUHUMAIOTCA BCE JKEJarollue, UMerolue 0a30Bble 3HAaHUS 10 XMMUUM U HE MMEIoLIUe
IIPOTUBOIIOKA3aHUH 110 310pPOBBIO.

5.DOpMBI U PEKHUM 3aHATHH.
@®opMbl OpraHu3aly yueOHOTO 3aHATHUS:

- JIEKLOHHO-CEMUHAPCKOE 3aHATHE; MPAKTHUECKOE 3aHSITHE;

- Oecema; KoH(pepeHIHs, urpa.

®opMbI OpraHu3anny 00pa3oBaTeJIbHOIO MPOoLecca - TPYNIOBasi, UHANBUyaJbHasl.

Conepxxanue [IporpamMmbl mpeamnonaraeT pasHoOOOpa3HbIe BHIIbI JIEATEIBHOCTH O0YYarOIIHXCS:
Oecenpl, AMCKYCCHH, TNPAKTHUYECKUE W JIAOOpaTOpHbIE pPabOTHI, CaMOCTOATEIbHBIC MPOCKTHHIC
paboTHI C HCTIONB30BAHUEM PA3IUYHBIX UICTOUHUKOB MH(OPMALIUH.

I'pynnosasa (Gecena 5»BpUCTHYECKAs, 3allUTa IMPOEKTOB, JIAOOPATOPHOE 3aHATHE, JICKIIUA,
ONIUMITUA/IA, OTKPBITOE 3aHATUE, IPAKTUUECKOE 3aHATUE, IPE3CHTALUs, CEMHHAP).

Huousuodyanvnas (HabironeHue, OTpadOTKAa HABBIKOB PEIICHUS TMPAKTUYCCKUX 3a/1a4).

JlekimoHHO-ceMHHAapcKass (opma MpoBeneHUsT Y4EeOHBIX 3aHSATHH TMO3BOJNSET PACHIMPUTH U
yIIIyOUTh 3HAHHUS O XUMHYECKUX BEIIECTBAX, IPUMEHSIEMBIX B OBITY, CTPOUTEIBCTBE, MEAUIINHE U
T.A. CeMuHapbl CHOCOOCTBYIOT TMOBBILIICHUIO YPOBHS CaMOCTOSATEIBHOCTH OOydYaloluXxcs B
YCBOGHHHM Marepuaia W npu paboTe C JAONOTHUTEIBHBIMA HMCTOYHUKAMHU HWH(POPMALUH.
[TpakTrueckue 3aHATHS CIOCOOCTBYIOT (OPMUPOBAHUIO CIIEUATBHBIX YMEHHH M HaBBIKOB
paboThl C XMMHYECKMMH BemiecTBaMH M oOopynoBanueMm. CosgaHMe MPOEKTHBIX paboT 1o
OTAENIbHBIM TeMaM [IporpamMMbl MO3BOJISAIOT Pa3BUTh TBOPUECKUE CIIOCOOHOCTH, CHOPMUPOBATH Y
00y4arouInxcsi yMEHUsI CaMOCTOSITENIbHO MPUOOpeTaTh 3HAHUS.

WuTerpanus: mporpaMma yriyOnseT 3HaHHUS 1O OWOJOTMM, XWMHUH, SKOJIOTMH, MEIUIMHBI,
ncuxoyioruu. MITorom ycBoeHus MPOrpaMMBI SIBIISETCA 3alUTa MPOEKTA.

Pexum 3ansaTuii: 1 pasa B Hezemo no lyacy.

6.Cpoxk peanusanuu IIporpammel.
Cpox peanuzamuu mnporpamMMmbl - 1 rom. OOmee KOJIHYECTBO Y4YeOHBIX 4YAaCOB,
3aIIAHMPOBAHHBIX HA BeCh nepuoj o0yyenus: 34 yaca

7. IInanupyemblie pesyabrarbl ocBoeHus IIporpammelr. OOpa3oBaresbHbIe
pe3yJbTarhl:

ITocne 3aBepiienust ooyuenus no [Iporpamme obyuatomuecs: OynyT 3HATh:

- cocTaB, CBOWcTBa, oOjacTH TpUMEHEHHs Hauboliee pachHpOCTPaHEHHBIX BELIECTB U
MarepuajsoB M yMETh IMPUMEHATh HMX I0 Ha3HA4YeHHUlo, coOmomas mpaBuia 0e30MacHOro
oOpalieHus ¢ HUMU;

- POJb XUMUYECKHUX IIEMEHTOB U UX COSANHEHUN B KU3HEACITEIbHOCTH OpraHu3Ma;

- BaKHeHIlIne XUMHUYECKHEe PEBPAIeHHUs], JeKalllle B OCHOBE METa00In3Ma;

- HEKOTOpbIE HEOPraHMYECKHE U OPraHUYECKHUE BELECTBA, IPUMEHSIEMBIE B MEUIIMHE.

[Tocne 3aBeprienust o6yuenus no [Iporpamme oOyuatroiuecs OyayT ymeThb:

- COCTaBJIATH CXEMbl OCHOBHBIX KpPYrOBOPOTOB OHOT€HHBIX JJIEMEHTOB B IPHUPOJE,
000CHOBBIBaTh POJIb KAXKAOTO B COXPaHEHUU MPUPOIHOIO PABHOBECHS, aHAIM3UPOBATh MPUYUHBI
Y TIOCJIE/ICTBUS €T0 HAPYILIEHUS;

- POBOAMTH XMMHUYECKHI SKCIIEPUMEHT 10 OOHAPYKEHHIO KAaTHOHOB U aHMOHOB B PacTBOPAX;

- coOmofaTh mpaBuiaa O€30MaCHOCTH IMPH OOpAIIeHUWH C JIEKAPCTBEHHBIMU BEIIECTBAMHU U
cpencTBamMu OBITOBOM XUMUU;

- COCTABJIATh OTYET O MPOJEIAHHOM YKCIIEPUMEHTE;



- IPUMEHSATH BEILIECTBA 110 HA3HAYECHHUIO;

- pemiath 3a7a4y pa3InYHON CTETIEHH CI0KHOCTHU: KaK TUIIOBBIE, TAK U KOMIIEKCHBIE;

- pa3BuUBaTh COOCTBEHHYI0O HWHHIIMATHBY U TII03HABAaTEIbHYI0 AaKTUBHOCTb TIPU PpEIICHUH
pa3IMYHBIX BOIPOCOB U MPOOJIEM B XUMHUH.

Jlisi MOHUTOpPUHTA pPE3yIbTaTUBHOCTU 00pa3oBaresibHOrO mpouecca mo Ilporpamme «Xumus B
OBITY» UCHOJIB3YIOTCS CIEAYIOIINE BUJIbI KOHTPOJIA:

- IpeIBapUTEIbHBIM KOHTPOJb (MPOBEpKAa 3HAHWN y4alMXCSl HA HAauyaJbHOM ATale OCBOCHUS
[IporpaMMeI) - BXOJHOE TECTUPOBAHUE;

- TEeKyLIUH KOHTPOJIb (B TEUEHUE BCErO CpoKa peanuzauuu [Iporpammer);

- UTOTOBBIN KOHTPOJIb (3aKIIIOYUTENbHAS IIPOBEPKa 3HAHUM, yMEHUM, HABBIKOB 10 UTOTaM
peanuzanuu [Iporpammbl



Y4eOHblii (TeMaTHYeCKHid) IJIaH

Ne Ha3Banue pasaena KosnvecTBo yacoB ®opma
Bcero | Teopusi | mpakTuka
BBopgubie 3agaTus. 2 1 1
1 Hcropus B3aMMOOTHOIIEHUM 2 1 1 Bxonuoe
YeJI0BEKA U MPUPOJIbI TECTUPOBAHUC
2 CBoiicTBa BelllEeCTB 2 1 1 TECTHpOBaHue/
OTYEeT 10
3 [ToueMy 1 Kak MpoTEKAIOT 2 1 1 TECTHpOBaHue/
XUMHAYECKUE DEAKITHH 0TYET 10
4 Boma 2 1 1 TeCTUpoBaHue/
OTYEeT 10
5 UwucThle BemecTBa U CMECH B | 2 1 1 TeCTUpoBaHue/
KH3HH YEJIOBEKA OTYEeT 1O
6 [ToBapenHas coib U caxap 2 1 1 TecTUpoBaHue/
OTYET 110
7 XUMHA TTUIIHA 2 1 1 TeCTUpOBaHUE/
OTYET 110
8 Crinuku 2 1 1 TeCTUpOBaHue/
OTYET 10
9 bymara 2 1 1 TECTHpOBaHUE/
oTYeT
10 Xumus u 1 1 TeCTUpOBaHue/
CTPOMTEIBCTBO oTYeT
11 XuMHS 1 MEIULIMHA 3 1 2 TECTHpOBaHUE/
OTYeT
12 XUMHS U TPAHCIIOPT 2 1 1 TECTHpOBaHUE/
oTYeT
13 XuUMHS ¥ YUCTOTA B JIOME 2 1 1 TeCTUpOBaHUE/
oTYeT
14 XyUMus - 2 1 1 TeCTUpOoBaHue/
KOCMETHYECKHUE CPEJICTBA oraer
15 XuMHs ¥ TUTaHeTa 3eMJst 2 1 1 TeCTUpOBaHue/
OTYeT
16 2 1 1 3amuTa npoeKTa
Hayuno-uccnenoBarenbckast
MPOCKTHAS JICITeITHLHOCTh
34 16 18




8.Conepxanue [IporpamMmmsl
Beenenne

O6mume mpaBwiia paboThl B XUMHYECKON jaboparopun. TexHHKa Oe30MacHOCTH Tpu padboTe B
XUMHYeCcKoil naboparopun. Oxa3aHue MEpBOM IMMOMOINM TNPH HECYACTHBIX ciydasx. [IpaBuia
paboThl ¢ KUCIOTaMU, LIefloYyaMHu, JIETYyYMMH BellecTBaMu. HarpeBarenbHbie TpUOOpPHI U MpaBuia
paboThl ¢ HUMU. XUMHUYecKas ocyaa o0ero Ha3HaYeHUsl. MbITbe U CyIIKa XUMHUYECKOU TOCY/IBI.

Ponp xumuM B JKM3HHM YelOBEKa M pa3BUTUU dYenoBeuecTBa. (O030p BaKHEHIIMX KJIaccoB
COCIMHEHUH, MCIIONb3yeMbIX 4EJIOBEKOM. XHMHS - TBOPEHUE MPUPOABI M PYK YeJIOBeKa. XUMHUS
BOKpPYT Hac. XMMHUYECKHE BEI[ECTBA B IOBCETHEBHOM JKU3HU YEJIOBEKA.

Ilpakmuka:

Ilpuemvl obpawenus ¢ HazpesamenbHbiMU NPUOOPAMU (CRUPMOBKA, NIUMKA, B00SIHAS OAHS) U
XUMUYeCKol nocyooll 0ouie2o Ha3HAueHuUsl.

Cocmasnenue mabauy, ompax)carowux KiacCupukayuro eewecms, U30mosieHue 3MUKemox
HEeOp2aHUYecKux ewecms, COCmasileHue CRUCKA peakmugos, HecOBMeCmumblX O XpaHeHUs.

Tema 1. McTopust B3aMMOOTHOILIEHU Y€I0BEKa U IPUPObI

Hctounuku 5SHepruu (uUcuepriaeMble UM HeUcdeprnaemsble). «ODKOJOIMUECKUH  PIOK3aK».
Heo6xoaumocTh OepekHOr0 OTHOIICHUSI K OKpYKaroIIen cpene. YemoBek u mpupoaa B JajJeKOM
MPOLJIOM: MpHCBauBarllee Xo3iWcTBO. JlpeBHue mogu. BnusHue npUpOAHBIX YCIOBUM Ha
pacceneHue U 3aHATUS APEBHUX JIFOEH.

OcHoBHbIE 3aHATHS APEBHUX JIONEH: coOMparensCcTBO M oxoTa. I[IpucBauBaroliee Xo3siCTBO.
JlokanbHBI XapakTep BIUSHUS ACSITEIBHOCTH JPEBHUX COOMpaTesei 1 OXOTHUKOB Ha MPHUPOLY.

[lepexon yenoBeka K mpou3BoAsALIEMY X03sHCTBY. [IpousBonsiee xo3siicTBo. Bo3HMKHOBEHUE
3eMJIeieNusl U CKOTOBOJACTBA. BozneiicTBue Ha mpUpoOSy APEBHUX 3EMIIEIEINIBLIEB U CKOTOBOJOB.
CruxuitHoe npupoponons3oBanue. OnycreiHuBanue. ['nbens nuBMIM3aLU.

Ot KxonecHu1bl 10 camonera. Mi3MeHeHune xapakTepa IpUpoI0NI0JIb30BaHUS B IIPOLIECCE Pa3BUTHUS
YeJI0BeYECKOro 00IIecTBa

UenoBek u mnpupopga B HacroswmeM. [IpsMoe M KOCBEHHOE BO3JEHCTBUE XO3SIMCTBEHHOM
JIeATETbHOCTHU YeloBeKa Ha npuponay. MaTpoaykus. Hencuepnaemsie u ncueprnaemMmble HCTOUHUKU
sHepruu. VICTOYHMKHM SHepruu (ucuepnaemble M Heucdeprnaemble). «IKOJIOTHYECKUN PIOK3AK».
HeoOxomumocTh OepeXHOTO OTHOIIEHUS K OKpYKarolleil cpene. ANbTepHAaTHBHBIE HUCTOYHUKH
sHepruu. [IpunuBHBIE  DNEKTPOCTAHIIMU. ODHEprusi Berpa. leoTepManbHas  DHEPrusl.
buosHepreruxa.

Ilpakmuueckue 3a0anus

Cmpoum «po3y 6empoe» ceoeu MeCmHOCU.

Ilpespawenue pazuvix 6u0o6 snepeuu opye 8 opyad.

Haepesaem no-pasnomy (nepeoaua mennogoil 3uepauu uziydenuem, menjionposoOHOCMbIO,
KOHBeKyuell).

Tema 2. CpoiicTBa BelecTB.

Xumudeckue U pu3nUecKrue CBOCTBa BelecTB. YncThie BeniecTBa U cMecl. OCHOBHBIE MTPUEMBI
C TBEpABIMHU, JXKHJIKHMH W Ta3000pa3HBIMH BemlecTBaMHU. JlabopaTropHbIE CITOCOOBI IMONTYYCHHUS
HeopraHnyeckux BemiecTB. [Iporiecc pacTBopeHus BeniecTB. PacTBOPBI M MX MIPUTOTOBICHUE.

Ilpakmuueckue 3a0anus

Ilonyuenue yenexkucnoeo 2aza, KUciopooa 6 1abopamopuu.

Ionyuenue cynochama meou uz meou , cepebpa uz HUMpama cepeopa u m.o

Tema 3. Ilouemy 1 Kak IPOTEKAIOT XUMHYECKUE PEAKLIAH.

MHoroo6pasue M 3aKOHOMEPHOCTH MpPOTeKaHUs XUMHYeCKuX peakiuil. Kiaccuduxanms
XUMUYECKUX PEaKINN. 3aKOHOMEPHOCTH MPOTEKAHNS XUMUYECKHUX peakiuil. BHelHne npu3Haku
IPOTEKAHUSI XUMHYECKUX peakiuil. XUMHYECKHE YpaBHEHHUS. 3aKOH COXpPAaHEHMsSI MaccChl
BellecTBa. XUMUYECKHE PEAKIUH B )KUBBIX OpraHU3Max.

IlIpakmuueckue 3a0anusn

Cocmasnenue ypagHeHutl peakyuii o yenouxe npespaujeHull.

Onvimot «3mest uz caxapHou nyopely, « Bzaumooelicmsue Memanios ¢ CONAHOU KUCTIOMOLLY,



«3mes uz anokonama Kaibyusy. Hpoeeéeﬂue KaiyecneeHHblX peakuuﬁ.

Tema 4. Bona.

Bona B macmirabe mmanetsl. KpyroBopor Bombl. Ilpupomnas Boma m €€ mpecHOW BOIbI Ha
rtanere. [IpecHas Boza u ee 3amachl. DKOJIOTHUECKHE MPOoOIeMbl YMCTOM BOIbL. Boia B opranmsme
yenoBeka. Boga B menunune u dapmakoaoruu. AHoManuu pusndeckux cBoicTB. PactBopstomias
CIIoCOOHOCTH BOJBI. [Ipo0IeMbl MUTHEBOM BOIBI.

IpakTuka:

Ananusz 600bi U3 NPUPOOHLIX UCTIOYHUKOB. Ouucmxa 600vl.

Onpeodenenue sicecmrocmu 800bl U ee YCMpPaHeHue.

Tema 5. UucTele BeliecTBa U CMECH B KU3HH YEJIOBEKA

Uucteie BemectBa JuctummupoBanHas Boga, Kucmopon. Cepebpo, Bomopon, Cunery u ap.
Uctunneie pactBopel. Cmecu Mopckas Boga. I'panut. Cranb. PactBop Xxjopuaa HaTpus ais
unbekuil. Yyryn. Bosnyx. baszaner. Crexno. Omynabcust «vaciao B Boae». PasHoBuaHOCTH
cMeced, 0o0macTH WX HCIHOJIB30BaHUS B IIOBCEIHEBHOM >KM3HM 4eNOBeKa. [ OMOreHHbIE H
rereporeHHbie cMecu. Cmecu B (apmakonoruu. [Ipumepbl KUAKUX, TBEPAbIX M Ta3000pa3HBIX
cmeceit. OTHOpOIHBIE U HEOAHOPOAHBIE cMecH B ObITy. CBoiicTBa cMecell. Paznenenue cmeceil.

Brinenenne BemecTB M3 HEOAHOPOAHOM  cMecH, OOpa30BaHHOMW pPacTBOPUMBIMH U
HEPacTBOPUMBIMHU B Bojie BemlecTBamu. OTcrauBaHue: BoljeneHue BeIeCTB U3 HEOTHOPOTHOM
cMecH, 00pa30BaHHOW HEPACTBOPMMBIMHU B BOJI€ BEIIECTBAMHU C PAa3IUYHOM IJIOTHOCThIO. B
JEeNUTeIbHON BOpoHKe. JlMCTWiiALuMs, BhIapuBaHUe, UeHTpUdyrupoBaHue, xpomarorpadus,
KpUCTAJTU3alMs U BO3roHKA. [leperonka wim AUCTWILISAIUA - cOco0 pa3/iesieHus, OCHOBAaHHbBIN
Ha pa3IMYiy B TEMIIEPATypax KUIEHUS JPYT B APyre KOMIOHEHTOB.

IIpueM pasgeneHuss ONHOPOAHBIX CMECEM IIyTeM MWCHAapeHMs JIETy4MX JKHJIKOCTEH ¢
nocleAyromeil KoHAeHcanued ux mnapoB. [Ipumep: mnonmydeHHEe TUCTHILTUPOBAHHOW BOJIBI.
Pemrenue 3a1au Ha HaXOXK/IEHUE MACCOBOM M 0OBEMHOH JI0JIM KOMITOHEHTA CMECH.

Ilpakmuxa

Uszeomosnenue npocmetiwux Guibmpos uz noopyunvix cpeocms. Pazdenenue neoOnopoouvix
cmecell.

Tema 6. IloBapeHnast conb u caxap

Ponp moBapeHHOIl comu B OOMEHE BellecTB 4ejaoBeka M KUBOTHBIX. ConeBod OamaHc B
opraHusMme 4denoBeka. [IpuMeHenue xyopuia HaTpus B XO3SIMICTBEHHOHN AESTEIBHOCTH YEJIOBEKA.
Korna conb - sia. 3nmoynorpeOnenue cosbio. Vcnonb3oBaHue XJjopuja HaTpus B XUMHUYECKOM
IPOMBILUIEHHOCTH. [cronb3oBaHue XJjopuja Harpus B nuILe, MeauuuHe. [IponsBoacTso
noBapeHHoi conmu. Caxap u ero cBoiictBa. [lome3Hsie U BpemHble 4epThl caxapa. HeoObraHoe
IIPUMEHEHHE caxapa.

Ilpakmuxa. Ceoticmea pacmeopos nosaperHoll Cou. Topum nu caxap?

Tema 7. Xumus mumm

N3 yero cocrout numa. XUMUYECKHM COCTaB MPOAYKTOB NUTaHUsS. OCHOBHBIE KOMIIOHEHTHI
MUIIA: JKAPBI, OCJIKH, YIJIEBOABI, BUTAMHUHBI, COJH. XHUMHS TMPOAYKTOB PACTUTEIHHOTO U
YKUBOTHOTO TIpoucXoxaeHus. DOusnonorus nuieBapeHus. [IpomxykTsl ObICTPOTO MPUTOTOBICHUS U
0COOCGHHOCTH WX TMPOM3BOACTBA. [Ipolecchl, MPOUCXOASIIME TPH BapKe, TYIICHUU U KAPCHUH
numm. Kak cienars ey He TOIbKO BKYCHOM, HO U TIoNIe3HO#? J[06aBKH B MPOIYKTHI MTUTAHUS.

XUMHYECKHE PEAKIMH BHYTPU HAC. XUMHUYECKHUE MPOIIECCHI, MPOUCXOASIINE TPH XPAHCHUH U
nepepaboTKe CeNbCKOX03SMCTBEHHOTO ChIpbsi. KOHCEpBaHTHI M aHTHOKUCTUTEINH, UX POJIb.

CrnocoOpl  XMMHYECKOTO aHaJiM3a COCTaBa BEHIECTB B TMpoaykTax mnurTanus. CoxpepxaHue
BUTAMUHOB U MUHEPAJIbHBIX BEIIECTB B MUILEBBIX MPOAYKTAX.

Ilpakmuka

. Ilposepka meda Ha Hanuuue Kpaxmaia, mena, caxaposul.

Onpeodenenue sumamunog A, C, E 6 pacmumenvHom macie.

Onpeodenenue co0epiucanisl HCUpos 8 cemeHax pacmeHull.

Xumuueckue onvimul ¢ HcesamenbHOU Pe3UHKOU.



Tema 8. Crinuku

[Mupodopsl. Hctopuss nzobperenust cnuuek. Crnmuku lancens m Yokepa. Cnmuku Copwua.
Crnmuku Upwunan. [Benckue cnmuku Jlynncrpema. Kpachbrit u 6enbiii pocdop. OKUCIUTENBHO -
BOCCTaHOBUTEJIbHBICIIPOLIECCHI, IPOTEKAIOUIME MpPU 3aKUraHuM crnudkd. OCHOBHBIE BH/IBI
COBPEMEHHBIX cluYekK. JlepeBsiHHbIE(M3TOTOBIEHHbIE U3 MATKUX HOPOA JEpeBa - OCUHBI, JIUIIB,
TOTIOJISI, AMEPUKAHCKOM Oenol COCHBI M T. 1.), KapTOHHbIE M BOCKOBBIC (MapaduHOBBIE -
U3TOTOBJIEHHBIE U3 XJI0MYaTOOYyMa)KHOTO XKI'yTa, IPOMUTAHHOIO MapaguHoOM).

[To merony 3axkuranusi - TEpOYHbIE (3AKUTAIOLIUECS TPU TPEHUH O CHEIUAIBHYIO TOBEPXHOCTb -
TEPKY) 1 OecTEpoUHbIe (3KUTAIOLINECS ITPU TPEHUH O JIIOOYIO TTOBEPXHOCTH).

Cnuueunoe npousBoAcTBO B Poccun. CtpoeHue, cocTaB U U3TOTOBJICHUE CITMYEK.

Crnenuanpable cnuukd. LITOpMOBBIE (OXOTHHYBM) - TOpSIIME HA BETPY, B CHIPOCTH H IO
noxaém. TepMuyeckue - pa3BUBAIOLINE IPU TOpEeHUU 0oJiee BBHICOKYIO TEMIIEparypy U JAIOLIue
IOpU CTOpPAaHUHU TOJIOBKM OoJblliee KoMM4ecTBO Teruia. CHUTHambHBIC - JAlOIIMEe NpPU TOPEHUHU
uBeTHoe miams. dororpadudeckue - JaOUe MTHOBEHHYIO SPKYIO BCIBILIKY, HCIIOIB3YEMYIO ITPH
¢dororpapupoBannu. CurapHsie - COMYKHA YBEIMYSHHOTO pa3Mepa s 0oJee MponoKUTEIBHOTO
TOpPEeHHs] TPU PACKYPUBAHMM CHrapbl. TpyOOuyHBbIe- CIIMYKM YBEITMYEHHOTO pa3mepa ans Ooinee
IPOJIOJDKUTEIIEHOTO TOPEHHsI MPH PACKypUBaHUHM KypuTelbHOW TpyOku. KamuHHBIE - OYeHB
JUTMHHBIE CITUYKH, YTOOBI 32)KUTAaTh KaMHUHBI. ['a30BbIe - MEHBIIICH JATUHBI, YeM KAMUHHBIE, YTOObI
3a)KUTaTh Tra3oBble Topenkd. JlekoparuBHBIC (TIOIApPOYHBIC, KOJUICKIIMOHHBIE) - OTPaHUYCHHBIC
BBIMTYCKH KOPOOKOB (MHOTa Habopamu, YI0KEHHBIMU B IEKOPATUBHYIO KOPOOKY).

Ilpakmuka. H3yuenue ceouicme pasiuuyHulX 6U008 chnuyek (OblMOBbIX, OXOMHUYBUX,
MepMUYeCcKUX, CUSHATIbHBIX, KAMUHHBLX, homocpaduieckux).

Tema 9. bymara

OT mepramMeHTa 1 MISITKOBBIX KHUT JI0 Hammx JHei. [lemmono3a. Ces3yromue: KaoiuH, KapOoHar
KaJblUs, IUIMEHTHl. XJ0M4aToOyMakHble TKaHW. Buapl OymMarm W HX HPaKTHYECKOE
ucnojbp3oBaHue. TexHomorusi mpousBoacTBa Oymaru. CTpykrypa Oymaru oy MHUKpPOCKOIIOM BO
(I1yOpecleHTHOM CBEUEHHH.

[TonmyaOpukarsl 11 mMpoU3BOACTBAa OyMaru: JpeBecHash Macca WM LEJUII0JI03a; LeJIIH0I03a
OJTHOJIETHUX pacTeHUil (COJIOMbI, TPOCTHHIIBI, KOHOIUIM, pHCa M JAPYrHX); MOIYLEIUII0N03a;
MaKynarypa; TpsSIuYHas MmojiyMacca; JuIsl CIelMalibHBIX BUIOB Oymaru: acOecT, mepcTh U ApyTrue
TEKCTUJIbHBIE BOJIOKHA.

[Ipon3BoacTBo Oymaru: mpUroToBieHue OyMa)xxHOW Macchl (pa3MoiI U CMEIIEHHE KOMIIOHEHTOB,
NpoKJelKa, HaloJHEHHWE U OKpacka OyMaXXHOH Macchl); BbIpabOTKa OyMa)XHOM Macchl Ha
OymarozenarelibHOW MamiuHe (pa30aBiieHHE BOJAOW M OYHCTKAa MAacChl OT 3arps3HEHUMN, OTIIHB,
IPECCOBAaHUE U CYIIKa, a TAaKXKe NMepBUYHAs OT/ENKAa); OKOHYaTeNIbHas OTJelNKa (KalaHIupOBaHue,
pe3Ka); COpTUPOBKA U yITaKOBKa.

Ilpaxkmuka. H3yuenue ceoticme pasiuiHblx U008 OYMA2u.

Tema 10. XvMus 1 CTpOUTENIBCTBO

Crpourenbnabie pactBopsl. M3Bectb. Men. Ilecok. beron. Llement. Uctopusa crekia. Kupnuum.
@appop u asuc. JlpeBecMHa - YHUKaJbHBIH CTPOUTENBHBIA Marepuan. JlakokpacodHble
Matepuanbl. CBoiicTBa oOnu(bBI, MACISIHBIX Kpacok, sMaiei, pactBopurteneid. [lorstue 00
DKOJIOTMYECKH YHCTBIX Marepuanax. Kepamuueckas mnenHa. 3upapur. Kampimmr. Conomwur.
['pyrobnoku. Cunukarbl MeTalZIOB M BSKylIMe Marepuanbl. Koppo3usi CTpOUTENbHBIX
MarepuaoB. IloimMepsl B CTPOUTEILCTBE.

XHUMHUYECKUE CBOMCTBA CTPOUTEIBHBIX MAaTEPUATIOB

XUMHYECKass CTOMKOCTb - 3TO CBOMCTBO IIOKA3bIBACT, HACKOJIBKO Marepuall YCTOMYMB K
BO3JICVCTBUIO JPYTUX BEIIECTB: KUCIIOT, IIEJIOYEH, COJIEH U ra3oB.

Koppo3noHHass yCTOWYMBOCTH - CBOMCTBO Marepuaja IPOTUBOCTOATH  BO3AEHCTBUSAM
OKpy»Karolei cpezbl. Harie Bcero 3To OTHOCUTCS K CIIOCOOHOCTH HE MPOITYCKaTh BIIATY.
PacTBOpUMOCTbh - CBOMCTBO, IpHU KOTOPOM Marepuajg HUMeEeT CIOCOOHOCTb pPacTBOPATHCA B
Pa3IMYHBIX KUAKOCTSX.

Anresuss - CBOMCTBO, KOTOpOE XapaKTepU3yeT CIIOCOOHOCTh COEAMHATHCS C JPYTUMH



MarepuaiaMy U TTIOBEPXHOCTSIMHU.
Kpucrannuzanus - XxapakTepucTHKa, Ipyu KOTOPO MaTepual MOXKET B COCTOSTHUU Mapa, pacTBopa
WM paciiaBa 00pa3oBbIBaTh KPUCTAILTHI.
Buner 3arpsizHenuil (nmplieBble, pagualloOHHbIe, OMOJIOrMYeCKHe, IIYMOBBIE), 3HAYEHUE KUBBIX
OpPraHuU3MOB B JOMax U KBapTHpaXx.

Ilpakmuka
Onpeodenenue omHocumenbHol 3anblleHHOCMU 8030YXA 8 NOMEWeHUU.

Tema 11. XuMus U MeguIHa

Ilepevie wacu xumuu 6 meouyune. Ilonstue o GapMaKoIOTUH, HATPOXUMHH, XUMHOTEPAIIHH.
[Taparnenbc - OCHOBOIOJIOXKHUK MeAUIMHCKOW xumuu. Kiapnuii ['anen - ¢apmaxosor. I1. Dpnux -
OCHOBOIIOJIOKHHUK xuMHOTepanuu. [Ipodeccun: xumuk, OHOXMMHK, (apmaneBT, TaOOpaHT.
JlekapcTBeHHble BelecTBa. Kiaccupukanuy JieKapCTBEHHBIX BEIECTB: (papMakojoruyeckas,
xumuueckast. CpIpb€ AJIs MOJy4YEHUSI HEOPraHUYECKUX, OPraHUUYECKUX JIEKAPCTBEHHBIX BEIIECTB.
@DopMBI JIEKapCTBEHHBIX IIPenapaToB: TaOIETKH, IpaXe, CBEUHU, SMYIIbCUH, CyCIIEH3UHU, HACTONKHU U
ap.

Ilpakmuxka. O3naxomnenue ¢ popmamu 1eKapcmeeHHblx NPenapamos.

3naxomcmeo ¢ 0bpazyamu 1eKapCcmeeHHblx Cpeocms U ONbImMsl ¢ HUMU.

Camvie npocmovie u3 nexapcme. llepmanranar kanusd. Mctopus orkpeitusa. Pusndeckue
cBoricTBa. OKuCIHTENbHBIE CBOWCTBA. [IprMeHeHne pacTBOPOB MepMaHraHara Kajius B OBITY, B
menuuuHe. [IpaBuna xpanenus. Mepbl epBoi IOMOIIM IIPU OTPABICHUU KOHUEHTPUPOBAHHBIM
pacTBopoM nepMaHranara kaiaus. [lepokcun Bojopona, ucropusi OTKpeiTHs. Ilepruapois.
®dusnyeckne, XUMUYECKUE CBOWCTBA. [IpuMeHeHume B MeIuIUHE: KPOBOOCTAHABIMBAIOLICE U
ne3uHuImpytomee cpencTBo. Moa: ucTopust OTKPBITHA, CTpOeHHE, (pU3MYecKne U XUMHUYECKUe
CBOICTBa, IPUMEHEHHUE.

Bbopuast kucnora, 60pHBIN COUPT, aHTUCENITUYECKAS! aKTUBHOCTb. PU3HNOIOTMYECKUN PACTBOP.

JIsmuc. Hamareipublil cniupt. 'ekcaruapar xyiopuaa kanplus. [enraruapar cyiabgara 1UHKa.

AKTUBUPOBAHHBINA YIOJIb.

Ilpakmuxka . Obecyseuusanue pacmeopa nepmaneanama Kaius akmueupOBaAHHbIM YelEM.

Hoosumele seuecmea

SAnel. Knaccudukanust sI0BUTHIX BELIECTB. YTapHbIM ra3: mpu3Haku orpasieHus. OkazaHue
nepBoii momouu. Pryrs. TokcuuHocts mnapoB prytd. Comm pryTH: KOJOMENb, Cylaema,
npuMeHeHne B MeauuuHe. Mpiubsk. CBusen. CoeauHenust xpoma. TOKCHYHOCTh OPraHUYECKUX
pactBoputeneil. IlpaBuna xpaHeHust si10B B ObITYy. Mephl MepBOi MOMOLIM NpPU OTPABICHUU.
X¥MUS 1 MEIULIMHA.

buozennvie anemenmut u ux coeounenus

OOmwmii 0630p OMOIOTHYECKON POJM 3IEMEHTOB-OpraHoreHoB Ymiepoa. Bomopon. Kucnopos.
A3ort. Cepa. ®ocdop.

buonoruueckas ponb HEKOTOPBIX HEMETAIIOB, HE OTHOcAIMXCsA K opraHoreHam ®drop. Xiop.
Bpom. Mon. Kpemnnii. Cenen.

buonornueckn BakHbIE HEOpPraHMYECKHE COeAMHEHMs HeMmerauoB. Kuciopon. O3oH. Bona.
Munepansubie Boabl. Ilepokcua Bomopona. depmeHTaTHBHBIE CpelCTBA 3alIMTHl OpPraHU3Ma.
CepoBonopoa. Ammuak. Llukin MmoueBrHOOOpazoBanus. MOHOOKCH]T a30Ta.

Hutpatel, autputsl. Yriekucnsiii ra3. MonHookcua yriepona. ['mapoxapOonatHast OydepHas
CUCTEMA.

Bona. AmuHOKHCIOTBI. ACKOpOMHOBasi KHCJIOTA. buonornueckn akTUBHBIE OJUTOMEPHI
Buonorudeckas posib HEKOTOPBIX METAJUIOB, HE OTHOCAIIMXCA K «MeTaiam xu3Hu». Cepebpo.
bapuii. Pryts. CBHHEL.

Ilpakmuka.  Temamuueckas uKMopuHa « Xumus u MeOUYUHa».

Meouyuncxkue mamepuainoi

Heoprannueckue MeauIMHCKUE Marepuainbl. Metambl. YIeponHble Marepuaibl. MexaHu3Mbl
B3aMMOJICUCTBUSA MEIUIIMHCKUX MaTepuajioB ¢ OMOJOTMYECKUMH cHcTeMaMu. BiaumMonencTBus:
Mmarepuai - KpoBb, MaTepHall - TKaHb, MaTepHall - KJIETKa, MaTepuai - ONOIOIUMEPHI.

HckyccTBeHHbIE Opranbl. Anmnaparsl «MCKYCCTBEHHOE CEp/LIe-JIETKOe», «MCKYCCTBEHHAs TOYKa.
HckycCTBEHHOE CEpALIE UEI0BEKA C aBTOHOMHBIM HCTOUHUKOM



JlexapcTBeHHbIE TMpemnaparbl, UX BUIbl W Ha3zHaueHue. Kaxxaoe IexkapcTBO - XUMHUYECKUM
PEaKTHB.

MHororpanssiii Hon. IloueMy ox Hano Aep)karh B IUIOTHO 3aKyIIOPEHHOM CKIISIHKE. «3elEHKa»
WJIM pacTBOP OpMIUTHAHTOBOTO 3e7€H0T0. HeoOhuHbIE CBOMCTBA OOBIYHOMN 3€TIEHKH.

AKTUBUPOBAHHBIN YIOJIb.

JlexapcTBa oT npocTynbl. Buramunsl CaMo/ieNibHbIE JIEKapCTBa.

AcCnMpUH WM aueTUICAIMLMIIOBAs KHUCIOTa M €ro cBoicTBa. UTO mosjes3Hee: acUpUH WK
yrcapuH, HypodeH wim uoyrnpoden?

[lepexucs Bogopoaa u ruaporneput. CBoicTBa NEPEKUCH BOAOPOAA.

[lepmanranar kanusi, MapraHIlOBOKHUCIBIA Kallui, OH K€ - «MapraHioBka». HeoObluHbIE
CBOIMCTBAa MapraHiioBKU. Kakyro oracHOCTb MOXKET IIPEJICTABIISITh MapPTaHLIOBKA.

Hyxna 51 B joManineii anteuke O0pHast KUCIOTA.

Crapsle JIekapcTBa, Kak ¢ HOIMU MOCTYITUTb.

Ilpakmuxka. /leticmeue Kuciom Ha OPULTUAHMOBYLL 3€/IeHbILIL.

Kauecmeennas peakyus na nepoxcuo 6000pooa.

Tema 12. XuMus u TpaHcropr

Marepuainbl, KOTOpble UCTOIB3YIOTCS /Il U3TOTOBJICHUS aBTOMOOMIEH. 3anpaBOYHbIE KUIKOCTH
(TommMBO, Macna, CMas3Kd, OXJIAKNAIONIME JKUAKOCTH M T. H.); PE3UHBI - MIMHBI W
PE3UHOTEXHUYECKHE H3/IENHS; TIAaCTMACChl; OT/IEIOYHOIEKOpaTUBHbIE Marepuaibl (0OOUBKa, JTaKu
U KpacKd, aHTHKOPPO3HOHHBIE MOKPHITUS U T. U.); KIEH, TEPMETHUKU. DIEKTPOIUT - 3TO YTO-TO
3HaKoMoOe. beH3MH, KepOCHH U Jpyrue «- MHbl XUMHYECKHE MPOIECChl, MPOUCXOISIINE IPH
AKCILTyaTallud aBTOMOOWJISI. DKOJIOTHSI M1 aBTOMOOMIIb.

Ipaxmuxa:

1 benszun u xepocun xax pacmsopumenu.

OnBITHI IO 03HAKOMIICHHUIO C PACTBOPSIOLIUM ACHCTBHEM HEPTEIPOIYKTOB, KaK U MPEIbITyIINH,
IUIOXO BUAHBI C JIEMOHCTPAIMOHHOTO CTOJIA, TOATOMY MX JIy4YIlle BCETO CTaBUTh B KadeCTBE
1a60paToOpHOM pabOTHI.

1 B NMPOOHPKU ¢ OEH3MHOM, KEPOCHHOM M BOAOH HanMBaroT 10 0,5 MJI pacTUTEIBHOTO Macia
U B30anThIBalOT. Maciio pacTBopsieTcs B yrieBonopofax. OTMedaroT Jy4lllylo pacTBOPUMOCTh B
OeH3HHe.

2 B HeOoJIbIINE CTaKaHYUKU WK (apPOopoBble YALIKK C TEMHU XKe KUIKOCTAMHU MOMEIAI0T
KYCOYKH TKaHU C TISITHAMH XHpa U TEPEeMENINBAIOT MX CTEKISTHHOW manodkoil 2-3 muH. [Tocme
BBICBIXaHHsI TKaHH, TOMEIIEHHbIE B OCH3UH U KEPOCHH, OKa3bIBAIOTCS OUUILEHHBIMU OT JKHUPA.

1 Topenue svicuiux y2ne6000po0os.

1 CMaunBarOT MOJIOCKM (UIBTPOBAJIbHOW Oymarn B O€H3MHE, KEpOCHHE, Ma3yTe |
MODKUTAIOT MX. BemecTBa ropst cBETAIUMCS IIaMeHeM. Bricime yrieBomopoasl Ipyu TOPEHUH
00pa3yroT KOMOTb.

2 Ha sxene3nple turacTHHKM WK (ap(opoBbie KPBIIIKA HAIWBAIOT 10 HECKOJIBKY Karelb
OeH3MHa, KepOCUHA M CMa304HOT0 Macja WM Ma3yra v nojxkuraroT. HabiaroqaroT To e siBlIeHue.
OOpamaroT BHHUMaHHE HA JIETKYIO BOCIIAMEHSEMOCTh O€H3WHA W Ha CPaBHHUTEIHHO TPYIHYIO
3aropaeMocTh Ma3yTa.

3 B JKeNe3Hylo Wi (HapdOopoBYIO JIOKEUKY TMOMEMIAIOT HEOOIBIION KyCcO4eK mMmapaduHa u
HarpeBaloT ero B IulaMeHu ropenku. [lapadun nnaBurcs, a 3aTeM roput, 00pasys KOIoThb.

Tema 13. XuMHS U YHCTOTA B JIOME

Mpeina. CocraB, cTpoeHue, nojdydeHue. TbCUHTETHYECKHE MOIOIINUE CPEICTBA U MTOBEPXHOCTHO -
aKkTUBHBIE BemecTBa. TOCHOBHBIE KoMITOHEHTHI CMC: moBepXxHOCTHO-akTUBHBIE BeriecTa ([TAB);
BCIIOMOTaTEIHbHBIC BEIIECTBA: MICJIOYHBIE COMM - KapOOHAT W CHJIMKAT HATpHsl, HEHTpaIbHBIE COMU
- cynbar u ¢ocdar Harpusi; KapOOKCUMETHIIIIECIUTION03a, MOIUBUHUIITUPPOIUIOH, XUMHUECKIE
orOenuBareny (MEpPCOIM); XUMHUYECKHE OTOenuBarenu (NMEpeKuch BOAOpOaA); (u3HUecKue
(onTudeckue) ordenuBarenu - GIyopecupyroIne COCTUHEHUS; afcopOLMOHHBIE KPAaCUTEIN
(ynpTpaMapuH, MHJIUTO, CUHTETUYECKHE OpraHMYeCKHe MUTMEHTHI); OHOJ00aBKH - (EepPMEHTHI
(JTMmasbl, MpoTeaskl U JIp.); OTAYIIKH; aHTUCTATUKU.

CpencTtBa OBITOBOM XMMHU - XHMHYECKHUE CPEICTBA MO yXOAYy 3a COOCTBEHHOCTBIO: OJEHKIOU,
noMenieHusiMi, aBromobunsimu. K cperncrtBam OBITOBOM XUMHUHM OTHOCAT AE€3UHQUITUPYIOIIHE



CpCaACTBa, PCIICIUICHTHI U IIp. CPCACTBA. CpCI[CTBa OBITOBOM XUMHHU, IPUMCHACMBIC JJIs1 BLIBCACHUSA
IISITEH.
IlIpakmuka
Onpeodenenue pH - cpedvl 6 Mbinax u wamnyHsx.
Buiseoenue namen ¢ mxkanu. Moina. Cocmas, cmpoenue, nonyyenue. Cpagnenue c8oucme
MbLIA CO CBOUCMEAMU CINUPATILHBIX NOPOULKOS.

Tema 14. Xumusi 1 KOCMETHYECKUE CPEACTBA

Kocmernueckue moromue cpenctBa. Kpemsl. Ilenomoromue cpeacrtBa. OmonackuBareian u
koHauiuonepsl. l'enu. CocTtaB M CBOMCTBa KaK COBPEMEHHBIX, TaK M CTapUHHBIX CPEICTB
TUTHUEHBI; TPAMOTHBIN BBIOOpP CPE/ICTB TMTHCHBI; MOJIC3HBIC COBETHI 10 YXOY 3a KOXKEH, BOJIOCAMH
u nosnocteio pra. CocTaB M CBOMCTBa HEKOTOPBIX MPENaparoB TMTHMEHUYECKOH, JeuyeOHON u
JIEKOPAaTUBHOM KOCMETHKH, TPAMOTHOE MX HCIOJIb30BaHUE. XMMHUUYECKHUE MPOIECCHI, JISKAIUE B
OCHOBE yXOJla 3a BOJIOCAMH, MX 3aBHBKH, YKJIAJKU, OKPACKH; MPAaBUJIBHBIA YXOJ 32 BOJOCAMH,
rPaMOTHOE HMCIOJIb30BAaHUE MPENApPATOB JJIsi OKPACKU U YKIIAJKH BOJOC, OPUEHTUPOBAHHE B HUX
MHOT000pa3HH.

J1e3010paHThl U 030HOBBIHN «IIIUT)» IJIAHETHI.

Jlymuctele BemiecTBa B nappromMepun, KOCMETUKH, MOIOIIMX CPEICTBAX.

O¢upnbie macna. Cocras.

Crnoxusie a¢upsl. CoctaB, CTpoeHUE, MOTYYCHUE.

Ilpaxmuxa H3yuenue cocmasa 0ekopamueHol KOCMEeMUKU N0 SIMUKEMKAM.

Onpeoenenue pH - cpedvl 8 MbLIAX U UAMNYHSX.

Tema 15. Xumus u ranera 3emis

XUMUYEeCKHe 3IEeMEHTH B Onocdepe. bruoreHHble U BTOPOCTEIIEHHBIC XHMHUYECKHE DIICMEHTHI.
Makpo 1 MUKpO3JIeMeHTHI. [[pu4rHBI M TPU3HAKK HEJOCTaTKa B OpraHU3Me YeJIOBEKa HEKOTOPHIX
anieMeHTOB. buoreoxnmuueckue 1ukibl. L{ukibl razoo0pasHbix BemiecTB. OcallouHbIE UKIBL.
Kpyrosopot azora B 6uochepe. Cunepauus. Kpyroopor yriepona B Ouoctepe. Kpyrosopor
kucinopoga B Oumocdepe. Ilpakrmueckas pabora «KadecTBeHHOE OMpeACIeHUE HEKOTOPHIX
TSDKEIIBIX METAJIOB B BoJie». ATMocdepa kak cBeToPUIbTp. 3acopeHHOCTh arMocdepsl. [IpuanHbL
W3MEHEHHUS] SpPKOCTH, I[BeTa arMoc(epsl, TMPO3PAauHOCTH U BUIUMOCTH  aTMOC(hEpHI.
DKoJIoTUYeCcKre MPoOIeMbl B aTMOC]EpHI.

[MapuuxoBbiii  3ddekt. [lapHUKOBBIE Ta3bl. BTOpocTeneHHbIE KOMIOHEHTHI —aTMOC(heEph
(ymekucnplii ra3, MeTaH, OKCHABI a30Ta, Tpomoc(epHbIi 030H, XJIOP(TOPYIIIEPOIbI).
[TocnencTBust mapHUKOBOTO ddexra. O30HOBBIA MUT U 030HOBAs AbIpa. Lluki o3oHa. [TpuanHbI
MCTOHYEHHS 030HOBOTO mUTa. BemiecTBa - 3arps3auTenn Tpornocdepsl. OKCHABI Cepbl U XJIOpa.
Kucnorasle noxxau. Xumusm mpoueccoB. Potoxummudeckuii cMor. Porb OKCHIIOB a30Ta, 030Ha,
yrapHOTO Ta3a, yIIeBOAOPOIOB U abJETUIOB B 00pa30BaHUH (JOTOXHMHUYECKOTO CMOTa.

Ilpakmuka

Onpeodenenue codepoicanusi UOHO8 8000poda & eode: pH- gaxmop 600wl (uccredosanus npob
6006l C NOMOUWBIO OYMANCHBIX UHOUKAMOPORB).

Humpamul u numpumolt. Hx é1usnue Ha opeanus3m yenosexd.

«Onpeoenenue OmHOCUMENbLHO20 KOTUYECMBA HUMPAMo8 8 Noueey.

« «OyeHnka 3acpsisHeHUs. 6030yXa NO COCMOSIHUIO X80U COCHbLy. Memoovl MmoHumopuHea
8030YUIHOU CPEOb.

«Onpeoenenue yucmomsl 8030yXa N0 JTUMATHUKAM Y.

« «Pacmenus - unouxamopwvi nio0opoous nouey.

«Pacmenus - unouxamopuvl KUCTOMHOCMU NOYBY.

«Pacmenus - uHOuUKamopvl B00HO20 pedHCUMA NOYB».

Tema 16. Hayuno- uccienoarenbckasi IPOEKTHAsSI JEATEIBHOCTD
Teopus. ITonsTue nmpoekra. TUIBI MPOEKTOB, OCHOBHBIE 3TAlbl BRINOIHEHUS NTpoekTa. Kpurepun
OLICHMBAHMS BBINOJHEHMSI M 3alUThl NpoekToB. (Co3laHuME NPOEKTa OCYIIECTBIAETCA IIO
CIIEYIOIIUM DTaIlaM:
- Omnpenenenue npoOIeMsl;



- AKTyanu3ainus Tem;

- Br160p 00bekTa u3yueHus;

- ITocTaHoBKa 11e)TH U 3a]1a4;

- [TonGop marepuana;

- Br160p MeTOOB HiccIen0BaHuS;

- [IpoBenenne FSKCIEpUMEHTAIBHOM PAOOTHI;

- Odopminenne paboThI;

- 3amura npoeKTa, MPeAICTaBICHUE PE3YJIbTaTOB.

Ilpakmuxka

BrlnonHeHNE MPOEKTOB ¢ UCITOJIB30BAaHUEM KOMITHIOTEPHBIX TEXHOJIOTHH. 3aluTa IPOSKTOB.



9.Kanennapusii yueOHbIN Tpaduk (IpUMEpHBIN)

Tema 3ausaTus

Jara no
IUIaHy

Hara
o

(bakrty

OO6mme mpaBuna paboTHl B XMMHUYecKoi Jaboparopuu. TexHuka
Oe3onacHOCTH Ipu pabore B XxuMudeckoil naboparopuu. OkaszaHue
MEpBOI TMOMOIIM TNPH HECYACTHBIX ciydasx. [IpaBuia paboTel c
BellectBamu. HarpesarenbHble IpuOOpsI U IpaBuiIa paboThl C HUMH.
Xumuueckas mocya o0mero Ha3HaueHusi. MbITbe U CyIIKa .

CeHTAbpb

[Tpuemsbl oOpalneHus ¢ HarpeBaTeIbHBIME TPUOOpaMH (CIIUPTOBKA,
IUTUTKA, BOJISTHASL OaHs) U XMMHUYECKOM MOCYIOH 00IIero Ha3HaueHUsI.

CocraBnieHre TaOIUI], OTPAXKAMIIUX KIACCU(PHUKAINUIO BEUIECTB,
W3TOTOBIICHUE O3TUKETOK HEOPraHWYECKUX BEIIECTB, COCTABICHHE
CIIMCKa PEaKTUBOB, HECOBMECTHMBIX JJIsI XPAaHCHUSI.

CeHTSA0pPb

HctouHukun  3HepruM  (uUcuepmaeMble U HEUCUEpIaeMble).
«OKxonoruueckuii prok3ak». Heo6xonumocTs 0epexHOro OTHOIIEHUS
K OKpyXarolen cpene. JlokanbHBIA  XapakTep  BIMSHUA
NeSTEeIbHOCTH JIPEeBHUX coOMparerael M OXOTHHKOB Ha IPUPOLY.
Ilepexon 4denoBeka K MPOM3BOMSILIEMY XO35MCTBY. BozneicTBue Ha
IIPUPOLY APEBHUX 3€MJIEIEIBLEB U CKOTOBOJOB.

CeHTAbpb

YenoBek u mpupona B HacTosmeM. HeoOxoquMmocTs OepekHOro
OTHOIICHUSI K OKpYXaromiel cpene. ANbTepHATHUBHBbIE HCTOYHUKH
sHeprud.  [IpuiuBHBIE — ANEKTPOCTAaHLMU.  ODHEprusi  BeTpa.
I'eorepmanbHas sueprus. buosnepreruka. IlpakTuyeckue 3a1anus
Crpoum «po3y BETPOB» CBOEH MECTHOCTH.

CeHTAbpb

Xumudeckre u (pU3NYecKre CBOWCTBA BemiecTB. UncThie BelecTBa
u cmecu. OCHOBHBIE TMIPUEMBl C TBEPABIMH, JKUAKUMHU U
razoo0pa3HbIMu BeniecTBaMu. JlabopaTopHble CIOCOOBI MOTYUYEHHS
HEOpraHuueckux BemecTB. [Ipouecc pacTBOpeHHs  BELIECTB.
PacTBOpHI U UX IPUTOTOBIIEHUE.

OKTSI0pb

Ilpakmuueckue 3a0anus

Tonyuenue yenekucioeo 2asa, KUCI0pood 6 1a6opamopuu.

Ionyyenue cynvpama meou uz meou , cepebpa u3z Humpama
cepebpa um.o

OKTA6pPb

MHoroo6pazue M 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii. Knaccuduxanuss XuMU4ecKuX peakiuil. 3aKOHOMEPHOCTH
MIPOTEKaHUsA XUMHUYECKUX peakluii. BHeIIHNEe NpU3HAKU IPOTEKAHUS
XUMHUYECKHX peakuuil. XMMHUYECKHE YpaBHEHHs. 3aKOH COXpPaHEHMs
MacChl BEIIECTBA. XUMUUYECKUE PEAKLUU B )KUBBIX OPraHU3Max.

OKTA6pPb

CocTaBiieHHE YpaBHEHUM pPEAKIHil IO [IENOYKE MPEeBPaICHUN.
«3Mesl U3 TIIOKOHATa KaJlbIUs». [IpoBeneHne KaueCTBEHHBIX
peaxuuii.

OKTSI0pb

Bona B macmrabe manetsl. Kpyrosopot Boasl. [Ipupoanas Boga u

e€ mnpecHoud Boabl Ha ImaHere. [IpecHas Boma M ee 3amachl.
Dkonornyeckue mnpoOneMbl 4YHCTOM Bonabl. Boma B opranumsme
yenoBeka. Boga B MeaummMHe W (apMakoIOTHH. AHOMAIHUU
¢busmvyeckux  CBOMCTB. PacTBopsitomias  COCOOHOCTH  BOJIBI.
[Tpo6aembl MUTHEBON BOBI.

HOA6Pb

10

IIpakTuka: AHanu3 BOAbl U3 IPUPOJHBIX UCTOUHUKOB.
Ounctka Bozbl. OmpeneneHne KECTKOCTH BOJbI U €€ YCTPaHEHHUE.

HOS10pb

11

Uucteie BemecTBa JucTummpoBanHas Boaa, BeiaeneHre BemecT

HOSA0pb




W3 HEOMHOPOJHOM CMecCH, OOpa30BaHHOW PACTBOPUMBIMH |
HCpaCTBOPHUMBIMHU B BOAC BCHICCTBAMMU. OTCTaI/IBaHI/Ie.I[I/ICTI/IJIJIHL[I/IH,
BBITIAPUBAHUE, neHTpudyrupoBanue, xpomarorpadmusi,
Kpucrajuim3anust 1 BO3roHKa.

12

Pemenue 3amad Ha HAXOXKIEHME MAacCOBOH M OOBEMHON IOJIH

KOMIIOHEHTa cMmecu. lIpakTuka N3roroBnenue npocTeUInx
GUIBTPOB W3 TMOAPYYHBIX CPEACTB. PasmencHue HEOTHOPOIHBIX
CMECeH.

HOA6Pb

13

Posnb noBapeHHOM coiu B 0OMEHE BEIIECTB Y€I0BEKa U KUBOTHBIX.
ConeBoii OamaHc B opraHu3Mme dYenoBeka. lIpumeHeHue xiopuua
HaTpus B XO34HCTBEHHOM JesaTeabHOCTH yenoBeka. Koraa compb - 5.
3noynorpebnenue conpto. Mcronb3oBaHue Xjopuaa HaTpus B
XUMHUYECKOM  MPOMBIIUIEHHOCTH. B IMIIE, MEIUIMHE.
IIpon3BOACTBO TOBAPEHHOM COMIH.

nekabpb

14

Caxap u ero cpoiicTBa. [lone3Hple M BpeaHble 4YEpTHl caxapa.
HeoObranoe npumenenne caxapa. IIlpakTuka CBoiicTBa pacTBOPOB
IMOBAapPEHHOM COJIH. lopur nu caxap?

nekabpb

15

M3 yero coctout nuiia. XHUMHAYECKHH COCTaB MIPpOAYKTOB IIUTAHUA.
OCHOBHBIE KOMIIOHEHTBI IMUIIX: )KHUPBEI, 6€JIKI/I, YIJII€BOAbI, BATAMUHEI,
COJIN. XuMus IIPOAYKTOB PACTHUTCIILHOT'O n KHNBOTHOI'O
IMPOHUCXOKIACHUA. CnocoOBl  XMMMYECKOTO aHaliu3a CocTaBa
BCIICCTB B IIPOAYKTAX MMHUTAHUA.

nekabpb

16

Ilpaktuka  IIpoBepka Mena Ha Hamuyue Kpaxmaja, Mela,
caxapo3ssl. Onpenenenne ButaMuHoB A, C, E B pacTUTEILHOM Macie.
Omnpenenenue conepkaHusl KUPOB B CEMEHAX PACTCHUH.

nekabpb

17

[Tupodoper. Hctopuss mzo0OpereHuss cruyek. OCHOBHBIE BH/IbI
COBPEMEHHBIX CIUYEK.. CnuueyHoe npou3BoncTBO B Poccum.
Crpoenue, coctaB U U3rotoBieHue cnuuek.CrennanbHble COUYKU.

nekabpb

18

IIpakTuka. N3ydeHne CBOWCTB pa3iUYHBIX BHJIOB CIIHYEK
(OBITOBBIX, OXOTHHYBUX, TEPMHUECKHX, CUTHAIBHBIX, KaMUHHBIX,
¢dororpapuyeckux)

AHBapb

19

OT nepramMeHTa M IIEJIKOBBIX KHWUI A0 Hamux AHed. Llemmronosa.
Cassyromue: KaOJIuH, KapOoHar KaJIbIIHS, IIUTMEHTHI.
XnonuaroOyMakHble TKaHW. Buabl Oymarm M HMX NpaKkTHYECKOE
UCIOJIb30BaHHUE.

sIHBapb

20

[TpousBoacTBO Oymaru: MpUroToBiIeHHE OyMakHOM Macchl (pa3Moi
U CMEUICHHE KOMIIOHEHTOB, IPOKJIEHKA, HAINlOJHEHHUE W OKpacka
OymMakHOM  Macchl);  BbIpaboTKa ~ OyMaKHOM ~ Macchl — Ha
OymaronenarenbHol MamuHe .IIpakTuka. l3ydeHue cBOWCTB
Pa3IMYHBIX BUJIOB OyMaru.

AHBapb

21

CrpourenbHble pacTBOPbl. XUMHUYECKHE CBONMCTBA CTPOUTEIBHBIX
MarepuanoB.Bunel  3arps3HeHuit  (NbUIeBBIE,  paJHdallMOHHBIE,
Ouosornueckue, IMyMOBBIE), 3HAYCHNE KUBBIX OPraHU3MOB B JOMax
U KBapTUpax.

deBpanb

22

[TonsiTie o ¢apMakoIOTUH, HMATPOXUMHUH, XUMHOTEpPAIUH.
Knaccudukanum nexkapcTBEHHBIX BEMIECTB: (apMaKoJoruyeckas,
XUMHYECKas. Coipbé JUISt MOJTYyYECHUS HEOPraHUYECKUX,
OpPraHNYeCKHX JIEKAPCTBEHHBIX BeHIECTB. DOPMBI JIEKAPCTBEHHBIX
MpemaparoB: TaOleTKH, Jpake, CBEYH, OMYIbCHH, CYCICH3UH,
HACTOUKH .

[Tpaktuka. OOeciBeunBaHWE pacTBOpa TMEepMaHraHaTa Kalus

deBpanb




AKTUBHUPOBAHHBIM YTJIEM.

23

Ane1. Knaccuduxanust s;moBUTHIX BEIIECTB. YTapHBIH ra3: MpU3HAKU
orpasieHud. Oka3zanue nepBo momMomu. PTyre. TOKCHYHOCTH MapoB
prytu. Conu pryTH: IpUMEHEeHUE B MeauiuHe. Mplbsik. CBUHEL.
Coenunenus xpoma. TOKCHYHOCTh OpPraHMYECKHUX PACTBOPUTENIEH.
[IpaBuna xpaneHusi 0B B ObiTy. Mephl mepBOH MOMOIIM MpU
OTpaBJICHUU. XUMHUS U MEIULIUHA.

deBpanb

24

Heoprannueckue MEIUIUHCKHE MaTepUaIbl. Mertaisl.
VYrneponusle Marepuanbl BzauMonedcTBus: marepuan -  KpOBb,
Marepuai - TKaHb, MaTepual - KJIETKa, Mareprall — OUOIMOIUMEPHI.
HckyccTBeHHbIE OpraHbl. Ammaparbl «UMCKYCCTBEHHOE CepIle-
JIETKOE», «MCKYCCTBEHHAs ITOYKa.

Jlpaktuka. JleiicTBHE KUCIOT Ha OPHITTHAHTOBBIN 3€JICHBIN.

deBpanb

25

Marepuanbl, KOTOpbIE  HCIHOJIB3YIOTCS  JUIsl  WM3TOTOBJICHUS
aBTOMOOMJIeH. 3anpaBovyHbIe KUIKOCTH . BeH3uH, KEpOCHH U Apyrue
«- WHBI XUMUYECKHUE TPOLECCHI, TPOUCXOSAIINE MIPU IKCILTyaTaIlluu
aBTOMOOWJIS. DKOJIOTHS U aBTOMOOUJT.

mMapT

26

[Ipaktuka: beH3uH u KepoCHH Kak pacTBopuTenu.. Bemectsa ropsr
CBETSILMMCS IIJJaMeHeM. Bbicmiye yreBogopoabl HpU TOPEHUH
00pa3yroT KOMOTb.

mMapT

27

Mpsuia. CocraB, cTpoeHue, noinydyeHue. TbCHUHTETUUECKHE MOIOLIUE
CpeAcTBa M IOBEPXHOCTHO - aKTHBHble BellecTBa.TOCHOBHbBIE
komrioHeHTsl CMC: mnoBepxHOocTHO-akTuBHbIE BemiecTBa (IIAB);
BCIIOMOTaTe/IbHbIE BEIECTBA: 1IEJI0YHbIE COJIM - KapOOHAT U CHJIMKAT
HaTpus, HeWTpambHble comu - cynbdar wu  docdar HaTPUs;
KapOOKCUMETHIILIEIIIION03a, TOJMBUHIIIUPPOIUIOH, XHUMHUYECKHUE
orOenuBarenn (MEpPCosn); XUMHYECKHE OTOenuBarenu (IepeKuch
BOJOpPOZA);  (¢u3uyeckue  (ONTHYECKHE)  OoTOenMuBaTenud -
(byopecuupyronme CoeIuHECHHUS; a7ICOPOITMOHHBIE KPACUTETTH
(ynsTpamMapHH, WHAWIO, CHHTETHYECKHE OpPraHWYeCKHE MUTMEHTHI);
O0uono6aBku - (epMeHTHl (JIMMa3bl, MPOTEa3bl M JIp.); OTIYILIKH;
aHTHUCTATUKH.

mapT

28

IIpakTuka Omnpenenenue pH - cpenbl B MblIax U MIaMITyHSIX.
BriBenenue nsateH ¢ Tkanu. Meina. Cocras, CTpOEHHUE, MOTYYEHHUE.
CpaBHeHHE CBOMCTB MbljIa CO CBOMCTBAMHU CTHUPAJIBHBIX TTOPOILIKOB.

anpenb

29

Kocmernueckne Moromue cpencrBa. Kpemsl. Ilenomoromue
cpenctBa. OmosiackuBaTeny U KOHAUIMOHEpHl. [enn. Xumudeckue
IIPOLIECCHI, JIEKAIUE B OCHOBE yXOJa 3a BOJOCAMH, MX 3aBHUBKH,
YKJIQJKH, OKPAaCK{; NPABWIBHBIA YyXOJ 3a BOJIOCAMH, I'PAMOTHOE
UCIIOJIb30BAaHUE TIPENaparoB Uil OKPAackKM M YKIAAKUd BOJIOC,
OpUEHTUPOBAHUE B X MHOI000pa3uu.

anpenb

30

Jle3010paHThl ¥ O30HOBBIN «IIUT» TJIAHETHI. J|yIIMCThIE BEIIECTBA B

napdoMepun, KOCMETHUKH, MOIOIIUX CcpencTBax.J(UpHbIE Macia.
CocraB. Cnoxuble »¢upsl. CocraB, CTpoeHHE, IOJy4YECHHE.
IIpaxTuka N3yueHne coctaBa JEKOPaTHUBHOM KOCMETHUKH I10
stukeTrkam.Omnpenenenue pH - cpenbl B MbUIax M MIAMITYHSIX.

anpenb

31

Xumuueckue — 2MeMeHTsl B Omocdepe.  buoreHHele U
BTOPOCTETIEHHbIE XUMUYECKHUE dIEMEHTHI. Makpo U MUKpPO3JIEMEHTHI.
[TapuukoBbiii  3ddexr. I[lapHUKOBBIE  Tra3bl. [TocnencrBus
napHukoBoro 3¢ddexra. O30HOBBIM IUT U 030HOBas nblpa. Llukn
o30Ha. IlpuumHBl UCTOHYEHMsA O030HOBOro mMra. Bemecrsa -
3arpsA3HUTENIA TPOTIOCHEPHI.




32 HpaxkTuka OnpeneneHne coaepx aHusi HOHOB BOAOPOA B BOJIE: Maii
pH- dakTop Boas! (MccneaoBaHus TPOO BOABI C MOMOIIHI0 OYMaXKHBIX
WHIUKATOPOB). «OMpeaeieHue OTHOCUTEILHOTO KOJTHYECTBa
HUTPATOB B MOYBE». « «OILIEHKA 3arpsi3HEHUSI BO3/1yXa 10 COCTOSIHUIO
XBOHU COCHBI». METO/Ibl MOHUTOPUHTA BO3YIITHON CPEIbl.
«OrnpeneneHye YUCTOThl BO3AyXa 10 JulIaiiHuKam». «Pacrenus -
WHJIUKATOPbI»

33 | Teopus. Ilomstne mpoekra. THIbl MPOCKTOB, OCHOBHBIC ITAIBI| 1o
BBIIIOJIHEHUST TNpoekra. Kpurepunm OIEHUBaHUSA BBINOJIHEHUS U
3amuThl  1poekToB. (Co3gaHue MpPOEKTa OCYILECTBISAETCS IO
CJIEIYIOLIUM dTanam:

34 | IlpakTnka BLIHOJIHerIe IPOCKTOB  C  MCIOJNB30BAHUCM | (1ot
KOMITBIOTEPHBIX TEXHOJIOIMH. 3aIlUTa IPOEKTOB.

10.06ecneyenue nporpaMmbl
10.1.YuebGHo-MeToanueckoe obecrneuenue [Iporpammsl

Meroauka oOydeHHUs] MO Mporpamme «XUMHs B OBITY» COCTOHUT W3 COYETAHHS JIEKIIMOHHOTO
U3JI0KEHUS] TEOPETHUYECKOTO Marepuaja ¢ HaIVISIHBIM MTOKAa30M MJLTIOCTPUPYIOIIETO MaTepualia u
NPUEMOB peIIeHUs MPaKTHIeCKuX 3a1a4d. OOydaronuecs 3aKpervIsSioT MOIyYeHHbIC 3HAaHUS yTeM
CaMOCTOSITEIILHOTO BBIITOJHEHUS MPAKTUYECKUX padoT. J[si pa3BUTHSI TBOPYECKOTO XMMUYECKOTO
MBIIICHHUS] U HABBIKOB aHAJMTUYECKON JESITEIbHOCTH IMEAaror IPOBOAUT CEMUHAPHI, 3aHATHS 11O
NPE3CHTAIlMH TBOPUYCCKUX U MPAKTUYCCKUX Pa0dOT, MO3TOBBIC IITYPMbI, HHTEIUICKTYaIbHBIC UTPBI.

10.2. MarepuanbHO-TeXHHYEeCKOe ooecnieuenue [IporpamMmpl

Opranu3anvoHHbIC  YCIOBUS, TO3BOJISIONIME PEAM30BaTh COACPKAHUE JIOMOIHUTECIBHON
00pa3oBarenbHOI MPOrpaMMbl «XUMHSI B OBITY» MPEAIONAraloT HaJHuIue:

- TIOMEIIEHUS, YKOMILJICKTOBAHHOTO CTaHJAPTHBIM YYeOHBIM OOOpYIOBaHHEM U MeOeIbio
(ocka, mapThl, CTYNbs, MKadbl, dMEKTpoodecedeHrne, BhITSHKHON 1IKad), pakoBUHA C XOJIOTHOU
BOJIOTIPOBOIHON BOJIOW HEOOXOTUMBIX JIJIsl IKCTICPUMEHTOB 00OPYIOBAHUS U PEAKTHBOB.

- MYABTUMEIUIHOTO 000pyIOBaHUS (KOMIBIOTEpP, HOYTOYK, MPOEKTOp, (idII- KapThl, SKpaH,
CPEICTBA TEJICKOMMYHHKAIMH (JIOKAJBHBIC IIIKOJIBHBIE CETH, BBIXO/ B HHTEPHET).

Junaktuueckoe oOecledeHne TMpeanoiaraeT Hajludhe TEKCTOB Pa3HOYPOBHEBBIX 3a/IaHUU,
TEMaTHYECKUX TECTOB TI0 KaXJOMY Pa3/ely TEeMbI, HHCTPYKIUI ISl BHITTOJIHCHUS TIPAKTHYECKUX
pabot, Tabmuipl xumuyeckux onemeHToB [[.M. MenneneeBa, TaOMMIBI PaCTBOPUMOCTH
OCHOBaHHI, KUCIIOT, COJICH.

10.3.Kagposoe obecnieuenne [IporpaMmer.
Ilenaror, peanusyromuii [IporpaMMmy 10KeH UMETh BbICIIEE MM Cpe/iHee MpodecCHOHATbHOE
o0pa3oBaHWE€ B COOTBETCTBYIOIIEM HAmpaBlIeHUM W JabopaHT, oOecrneunBaronuii ee
NPaKTUYECKYIO YacCTh.

10.4.MonuTOopuHT 00pa30BaTeIbHBIX PE3YIBTATOB

@DopMBbI KOHTPOJISL M aTTECTAIIMH 00yYaOIUXCs

Jlis oTCleXKuBaHUsl pe3yIbTaTUBHOCTH 00Pa30BaTEIbHOTO Ipolecca Mo mporpamme «XuMus B
JKU3HU YETIOBEKa» MCIOJB3YIOTCS CIEAYIOIINE BUAbI KOHTPOJIS:

- IpeBapUTEIbHBIA KOHTPOJIb (ITPOBEPKA 3HAHUHN yyalIMXCs Ha Ha4yaJIbHOM 3Tare OCBOCHUS
[TporpaMMeI) - BXOTHOE TECTHPOBAHUE;

- TEKYIIUH KOHTPOJIb (B TEUEHHE BCETO CPOKA peau3aliy IporpaMMsl);

- UTOTOBBIM KOHTPOJIb (3aKJIIOUUTENIbHAS MPOBEpPKA 3HAHWM, YMEHUW, HABBIKOB IO MTOram
peanuzanuu [Iporpammet).

DopMBbI aTTeCTALUU

- caMOCTOsITeNIbHAs padoTa;

- TECTUPOBAHUE;




- TBOPYECKUE OTYETHI;

- y4acTUe B TBOPUECKHX KOHKYPCaxX U MPEAMETHON OJMMITHAJIE TI0 XHMHH;

- MIpPEe3CHTAIMS U 3aIUTa TPOEKTA.

Texkymmii KOHTPOJIb:

dopmaMu KOHTPOJS YCBOGHUs Yy4deOHOro Mmarepuana l[IporpamMmbl SIBISIFOTCSI OTYETHI I10
MPAKTHYECKUM padoTaMm, TBOpYECKHE pPa0OOTHI, BBICTYIUICHMS HAa CEMUHApax, CO3JaHHe
npe3eHTanuu 1mo teme u T. 1. OOydarommecs: BBIMOJHSIOT 33JaHUSl B WHIWBHyaJbHOM TEMIIC,
COTPYIHHYAsE C TIeJaroroM. BBINOJIHEHHE MPOCKTOB CO3JACT CHUTYAIMI0, TO3BOJISIOIIYIO
peain30BaTh TBOPYECKUE CHIIBI, O0OECIICYUTHh BBIPAOOTKY JTUYHOCTHOTO 3HAHHS, COOCTBEHHOTO
MHEHHS, CBOErO CTHJIS JICATEIBHOCTH. BKiIOdeHHe OOYyYaroIIUXCs B PEAbHYI0 TBOPUYECKYIO
JESTEIIbHOCTh, TMPHUBICKAIONYI0 HOBU3HOM W HEOOBIYHOCTHIO SIBISICTCS CTHMYIIOM pPa3BUTHS
no3HaBareapHOro mHTepeca. OHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISBIATH MPOOJIEMBI U
pa3pemniaTh BOSHHKAIOIINE TPOTUBOPEUHS.

[To OKOHYAHMM KaXIOW TEMBI IPOBOJUTCS HTOTOBOE 3aHATHE B BHJE TEMATHYCCKOTO
TECTUPOBAHUS.

HToroBasi arTecTamusi IpeyCMaTpPUBACT BBITIOJIHCHHE HHIMBUIYAIBHOTO IIPOCKTA.
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Onucanne MarepuaJbHO-TeXHHYecKOii 0a3bl HeHTpa «Touka pocTa», HCIOJIB3YeMOro AJs

peasu3anuu o0pa3oBaTeJbHbIX IPOrPaAaMM B paMKaxX NpenogaBaHus XUMHH

CnpaBo4HHUK

Hugposaa (komnvromepnasn) naéopamopus (LIJI), nporpaMMHO-aInapaTHbIi KOMIUIEKC, 1aTYMKOBasi CUCTEMa
Q@KOMIUIEKT yueOHOT0 000PYI0BaHN S, BKIIIOYAOIINI H3MEPHUTEIbHBIN OJIOK,

uHTepdeiic KOTOPOro Mo3BOJISET 0OOECIEUNBATh CBSI3b C EPCOHATBHBIM KOMIIBIOTEPOM, U HAOOP TaTYNKOB

1, perucTpupyroux 3HAYCHUS Pa3INUHbIX (U3UYECKUX BEIUYUH.

Jlamuuk memnepamypol niamunoewlii — IPOCTON 1 HAIEKHBIN TaTYUK,

IpeIHa3HaueH AJI U3MEPEHUsI TEMIIEPATyphl B BOAHBIX pacTBOpax U B I'a30BbIX CPElaxX.

Nwmeet paznuunbiii Auanazol usmepenuit ot —40 no +180 -C.

TexHuueckure XxapakTepUCTUKH J1aTYMKA YKa3aHbl B HHCTPYKLIUHU 11O SKCIUTyaTalllH.

Jamuyuk memnepamypst mepmonapusiii IpeHa3HAYCH I u3Mepenus temieparyp 10 900 oC. Vcnons3yeTrcs
MIPH BBITIOTHEHUH PaOOT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IUIAMEHH, TUIaBJICHUS U Pa3JIoKEeHUs BEIIECTB.

Jlamuyux onmuueckoii niomuocmu (KOJOPUMETP) — IpeAHA3HAUECH AT U3MEPEHUS ONTHYECKOM MJIOTHOCTH

OKpaIIeHHBIX pacTBOpOB (puc. 1).Mcnonb3yercs npu u3ydeHuu teM «PacTBopbI»,

«CKOpOCTh XUMUYECKUX PEAKIUIT», ONIPENIEICHUH KOHIIEHTPALlMU OKPAILIEHHbIX HOHOB UM COEMHEHUH.

B xoMmiekT BXOAAT AaTYMKU C pa3IM4HOMN JJIMHON BOJIH MOJIYIIPOBOJIHUKOBBIX UICTOUHUKOB cBeTa: 465 1 525 HM.
OO0BEM KIOBETHI COCTaBIsACT 4 MJI, JUIMHA ONTUYECKOTo Myt — 10 MM

Jlamuuk pH nipenHa3HaudeH st u3MepeHus Bogopoanoro nokazaresns (pH).B Hactosiiee Bpemst B ikoiy
MOCTYNAIOT KOMOMHUPOBAHHBIE TATYMKH, COBMEIAIOLINE B c€0€ CTEKIISTHHBIN 3JEKTPOJ C JEKTPOAOM CpaBHEHUS,
YTO AenaeT paboTy Mo U3MEPEHUIO BOJOPOTHOTO MOKa3aTels 6ojee KoMPOPTHOM.

Juanazon uzmepenuii pH ot 0—14.cnone3yercs 1ist usMepeHus: BOJOPOJHOTO MOKa3aTelsi BOJHBIX pacCTBOPOB
B Pa3IMYHBIX UCCIIEIOBAHUIX OOBEKTOB OKPYKAIOIIEH CPEIbI.

Jamuuk 3nekmponpoeoonocmu NpeIHA3HAYEH U1 N3MEPEHUS YAEIbHON 2JIEKTPONIPOBOAHOCTH KUJIKOCTEH,

B TOM YHCJIE M BOJHBIX PacTBOpOB BeulecTB.l[puMensercs npu u3y4eHnn TEOpUH dIEKTPOIUTUYECKON AUCCOLUALIH,
XapaKTEePUCTUK BOAHBIX PACTBOPOB.

Jlamuyuk xX10pud-uono6 NCTOIb3yeTCs 111 KOJTMYECTBEHHOTO ONIPEENICHUS COAEP/KaHNsI HOHOB XJIOpA B BOJHBIX
pacTBopax, nouse, npoaykrax nutanus. K narunky noakirodaercss HOHOCENeKTUBHBIN AtekTpos (UCD)

(pabouuii A5eKTPo[T), MOTEHIIMAT KOTOPOrO 3aBUCUT OT KOHLIEHTPALIMK ONPEAEIAEMOro HOHa, B JAHHOM cllydae

ot kKoH1eHTpauuu aHnoHoB Cl.ITorennman MCD onpenesnstoT OTHOCUTENBHO JIEKTPOJia CPABHEHUS, KaK MTPABUJIO,
, XJIOpcepeOpsIHOTO.

Ha pucynke 2 nokazana o6mas cxema ucnoisib3oBanus CD 1 KOIMYECTBEHHOTO OIpe
JIeNIeHUsT KOHIEHTpau (aKTHBHOCTHZ) pa3nudHbix HOHOB: Cl—, NO3—, NH4+,

Ca2+.0cHoBHOM KommoHeHT noboro MCD — wmemOpaHa, koTopas paslenseT BHYTPEHHHMH
pacTBOp € MOCTOSH HOM KOHIIEHTpAalMel onpenensieMoro MoHa U
UCCIIEyEMBIN pacTBOp, a TAKXKE CIIYKUT CPEX CTBOM 3JIEKTPOJIMTUYECKOTO

KOHTaKTa MeEXIy HuMH. MeMOpana o01agaeT HWOHOOOMEHHBIMH CBOWCTBAMH, MPHYEM
IIPOHUIAEMOCTh €€ K MOHaM pPa3HOro Tuna pasinyHa. Puc. 2. YcTaHOBKa IJsl ONpEAEIEHUS
KOHIIGHTpallM1 (aKTUBHOCTH) XJIOPUJ-MOHOB B pacTtBope. A: 1 — Kopmyc parduka Juis
omnpenenenus: Cl—uonoB; 2 — pa3zpém Micro USB 1 noaxiroueHus K KOMIbIOTepyY; 3 — pa3bem
BNC nns moakmrodueHust pabodero siekTpona; 4 — pa3beM Uil TOAKIIOYEHUS DJICKTPoja
cpaBHeHMs. b: 1 —HOHOCENIEKTUBHBIN >IEKTPo] (pabounii IEKTPOa); 2 — DIEKTPON CPAaBHEHHS
(XIopcepeOpsTHBINA AMEKTPOA); 3 — MarHuTHas Melanka; 4 — sIKOpb MarHUTHOW METIaiKu

3ampenaercs Tporarb MeMOpaHy 3J€KTpoja MajbllaMd U MPHUBOAUTH €€ B CONPUKOCHOBEHHE C
TBEpABIMU ToBepxHOCTAMU. [Ipu xpanenun MCD uyBcTBUTENbHAs 4yacTh Jarynka (MemOpaHa)
JIOJDKHA OBITh 3alMINEHA CIIeHUaIbHBIM KosmauykoM. He momyckaeTcst HCIonb30BaTh 3IEKTPOIBI €



MONMMEPHON MEMOpaHOW B cpelnax, COAepXalluX JIeTy4re BEIIeCTBAa WM OpraHUYecKHe
pactBoputenu. He crenyer ucnonp3oBath MCD B CUIBHBIX OKUCIUTENSIX. JlnuTens Hoe
HaxokaeHne MCD B pacTBopax KpeNKUMX KHCIOT WM IIEJIOYEH NPUBOAUT K PE3KOMY H
HEOOpaTUMOMY COKpPAIICHUIO CPOKA CITY>KOBI 3JIEKTPO/Ia.

2 AKTUBHOCTh MOHOB a — 3(QeKTHBHAsA (KaXyILascs) KOHIEHTpAUUsA C YU4ETOM pPa3ITUUHBIX
B3au MOZAEHCTBUI Mex 1y MOHaMHU B pacTBope. [loka3arenb akTUBHOCTH pa
= —lga.

[Tonsatue Obuto mpemnokeHo B 1907 r.amepukanckuM yuéHpIM [.JIpromcoM Kak HoBas
NepeMeHHasi, MPUMEHEHHE KOTOPOM BME CTO KOHLIEHTpAIMW II03BOJISIET WCIOJIb30BAaTh JIJIst
ONUCAHUs CBOWCTB PEAIbHBIX PACTBOPOB OTHOCHUTENIb HO MPOCTHIE YPAaBHEHUS, MOJIYUCHHBIC IS
UJeaIbHBIX CUCTEM.

Jlamyuk numpam-uonog@ npeHa3HaYeH JIsl KOJIMYECTBEHHOTO ONPEAETICHUS] HUTPATOB B Pa3 JIMYHBIX
00BEKTaX OKPYKAIOIIel Cpelbl: BOJIE, OBOIIAX, PPYKTaX, KOJIOACHBIX U3CIUIX U T.1.

Mukpockon yughpogoii npeHa3HAYEH IS U3 yueHHs (POPMBI KPHCTAIUIOB M HAOIIOICHHS

3a pOCTOM KPHUCTAJLIOB.

Annapam 013 npoeedenusn xumuueckux pe akuyuii (AIIXP) npenHasHaueH i MOTyYEHUs U
JleMOHCTpanuy CBONCTB TOKCUYHBIX ITAPOB M ra30B.OTH BEILIECTBA MOTYYaIOTCs B KOJ0e- peakTope,

U TIpU HarpeBaHuM (Wi 0e3 HarpeBaHus1) ra3000pa3Hbie BEIECTBA MPOXOAST Yepe3 MOrTIOTUTENbHbIE
€MKOCTH (HAcaKH) C pacTBOPAMH PEareHTOB, BCTYMAIOT C HUMH B peakiuio (puc. 3).

M30bITOK ra3a nomiouaeTcs XKUAKUMHU U TBEPABIMU pEareHTaMH, a TaKXKe aKTHBUPOBAHHBIM YITIEM.
Anmapar yaie BCero UCIoJb3yIoT AJIs NOJyYEHHUS U IEMOHCTPAI[MU CBOMCTB XJIOpa, CEPOBOAOPOA.

Puc. 3. Annapar ais nposeaeHust xumuueckux pe akuuil (AIIXP): 1 — nByropinas konda-peakTop;

2 — nenuTenbHAas BOPOHKA JJIs paObOThl C TOKCUYHBIMM BEIIECTBAMHU, [103BOJISIET JOOABIATh
HE00X0JMMOE KOJIMYECTBO JKMJIKOTO PeareHTa B peaKkIIMOHHYIO CMECh, HE JOIyCKasl pa3repMeTu3alnuu
npuoopa;

3 — émkocTtu (HacaikM) Ui KUAKUX PeareHToB (OMIOTUTENEH);

4 — xonmaku; 5 — EMKOCTh (Hacaka) Ui ChIITyYUX PEareHTOB

[Ipu nmpaBUIBHOM 3KCIUTyaTaluu MprOOpa TEMOHCTpAIUsl CTAHOBUTCS yIOOHOW M Oe30macHOil.
Ha mnpoBenenue onbITOB TpaTUTCS OKOJO 3—6 MuHH. Xopolas BH3YalbHOCTb SIBISIETCS
IPEeUMYILIECTBOM 3TOro mnpubopa. Tak Kak NHpu JEMOHCTpAMM OJHOBPEMEHHO IPOXOIAT He
CKOJIbKO PEaKIIHii, Ba)KHO NMPAaBUIbLHO OPraHU30BaTh HAONIIOACHUS yYaIIUMHCS 32 IPOTEKAIOUMU
nporieccamu. llenecooOpa3Ho 3amMcaTb Ha JIOCKE Ha3BaHUS WM (OPMYIBl PEAreHToB,
HAXOJSIINXCS B MOMIOTUTENBHBIX CKJISHKaX. [0 OKOHUaHUU ONBITa HY)KHO CPAaBHUTH MCXOJIHBIE
pacTBOPBI BELIECTB U PE3YIBTATHI UX NIPEBPAILEHUI.

AIIXP MOXHO MPUMEHSTh Ha pa3HbIX dTanax oOy4deHHs] — IpPU U3y4YEeHUH HOBOTO MaTepuala,
MOBTOPEHUHU M 3aKpEIICHUH, 0000IEHNH M CUCTeMAaTHU3allui 3HaHu# ydammxcs. B 3aBucumoctu
oT npoduiast oOyyaembIX, Leled ypoka, yYpOBHS 3HAHMSI y4alIMXCSl BO3MOXKHBI pa3iHyHbIE
BapUaHTHl TIOCTAHOBKU KCIEPUMEHTA M BbIOOpa pearupyromux BemecTB. OAHako NIpU W3ydEeHUU
CBOMCTB BEIIIECTB HE CJIEAYET OTPAHUUIMBATHCS TOJIBKO IKCIIEPUMEHTOM ¢ Hcnoib3oBanueM ATTXP.
MHorue AUIAKTHYeCKHUEe LEAH MOTYT ObITh JOCTHUTHYTHI TOJBKO JIEMOHCTpAIlMei OIBITOB B
TpaguimonHo  ¢opme. Ilpumenenme AIIXP He orpaHuymBaeTcs  BBINICONUCAHHBIM
skcriepuMenToM. [Ipubop y106HO MPUMEHSATh NpU IEMOHCTPAIMN CBOMCTB aAnokcua azota (IV),
MeTHJIaMHHa, Opoma, mpu (ppakuMOHHON MeperoHku HedTu. B 1ensx SKOHOMHM BpPEMEHHU €ro
MO’KHO HCITIOJIb30BaTh IPU U3yYEHUH CBOMCTB YITIEKUCIIOIO Ia3a.

AITXP mogxomuT asis oaydeHusi 0€3BOHON a30THOM KUCIOTHI, OpoMOeH301a, HUTPOOEH307a U
JPYTUX COEUHEHUM.

IIpubop onsa demoncmpayuu 3a6UCUMOCHU CKOPOCHU XUMUYECKUX PEAKWUIl OM PA3TUYHBIX
¢axkmopoe VcroNb3yIOT NpU HU3Y4eHUU TeMbl «CKOPOCTh XMMHUYECKOH peakuuu» U TEIIOBOTO
apdexra xumuueckux peakiuil. [Ipubop Haér BO3ZMOXKHOCTH 3KCIIEPUMEHTAIBHO HCCIEeI0BaTh
BJIMSIHE HA CKOPOCTh XMMHUYECKUX PEaKIuil clenyromux (akTOpoB: MPHUPOIbI pearupyroumx
BEIIECTB, KOHLEHTPAIMM pEarupyrouMx BeUIeCTB, IUIOMIAJU TpaHHUIBl pas3znena ¢a3 B
reTepOreHHbIX CUCTEMAX (IIOBEPXHOCTU CONMPUKOCHOBEHMSI MEX]Iy PEarupyrOLIMMH BEIIECTBAMH ),
TEMIIeparyphbl, KaTajau3aropa, UHrMOUTOpA.



Puc. 4. Tlpubop s AEMOHCTPALMU 3aBUCUMOCTH CKOPOCTH XHUMHUYECKHUX PEAKIUi OT
paznuuHbIX (hakTopoB: 1 — moxacTaBka; 2 — cocyasl JlanaonasTa; 3 — MaHOMETPUYECKUE TPYOKH

[Tpubop cOCTOMT W3 TMOACTaBKM, HA KOTOPOHM 3aKpEIUIEHBI JBE MAaHOMETPHUYECKUE TPYOKH,
KOTOpbIE COEIUHAIOTCS C cocyaamu JlaH[oibpTa ¢ MOMOIIBIO MJIACTUKOBOM TPYOKH C MpoOKaMu
(puc. 5). Mexay MaHOMETPUYECKMMHU TpyOKaMy Ha MaHEIN HaHECeHa IIKasla JJisi HAOIIOJCHUS
YPOBHS KUAKOCTH B TpyOKax. OKpalIeHHON RKHUAKOCTHI0 MOXKET OBITH PacTBOP JIFOOOTO KpacuTess
B BO/IE.

ITunemka-0o3amop — npuUCOCOOICHNE, UCHIONb3YyeMOE B JIAOOPATOPHH IS OTMEPHUBAHUS
onpenenéHHoro 00béMa KHUIKOCTH. [IMIMETKH BBIMYCKAIOTCS TEPEMEHHOTO M IOCTOSHHOTO
00bEMa. B KOMIUIEKTBI OOOPYIOBaHHS JUIsi MEAMIIMHCKUX KJIACCOB BXOIAT YAOOHBIC IMUIETKHU-
J103aTOPbl  OJIHOKAHAJIbHBIC, IO3BOJISIONIAE HACTPOUTH HEOOXOAMMBIH 00BEM OTOMpacMoi
KHUJKOCTH B TPEX pa3lIMUHBIX JUana3oHax (puc. 6). Mcnonb30BaHWE COBPEMEHHBIX TEXHOJIOTHI U
[[BETOBOW KOIMPOBKM JIMAlla30Ha JO3MPOBaHUS JaéT BO3MOXKHOCTh Ka4eCTBEHHO, TOYHO,
0€30MacHO BBHIOJIHATH MUIETUPOBAaHKE. [[MIIeTKN MMEIOT CMEHHBIE TUIACTUKOBBIC HAKOHEYHUKH.

bansa kombunupoeannasa nipenHazHaueHa i HarpeBa CTEKISHHBIX U (PaphOopoBBIX COCYIOB,
Korma TpedyeTcs co3/1aTh BOKPYI HarpeBaeMoro cocCy/a paBHOMEPHOE TEMIEpAaTypHOE IIOJIE,
n30eXaTh HCIOJIb30BAHUSI OTKPHITOTO IJIAMEHH M PACKANEHHOM SJEKTpUUYEcKol crupanu (puc.
7).Kopryc komOuHMpOBaHHOM OaHM Cc/iesiaH U3 amfoMUHUs. KUIKOCTHAS YaCTh KOMOMHHPOBAHHOM
0aHM 3aKPBIBAETCS KOJBIIAMU PA3IMYHOTO JUAMETPA.

st narpeBanust cocyoB 0 100 «C B kauecTBe TEIUIOHOCUTENSI UCIIONB3YIOT BOJY, KOTJa Tpe-
Oyercst co3aTh 00Jiee BBICOKYIO TEMIIEPaTypy MPUMEHSIOT COJIEBBIC PACTBOPHI. TEIJIOHOCHTEIEM
MokeT ObITh TmmepuH. OH obecnieunBaeT uHTEpBal Temmneparyp ot 60 mo 180 °C. Berre 3Toii
TEMIIepaTypbl IIUICPUH HAYMHACT pasjiararbcs W AbIMHUTH. [l HarpeBaHus J0 0osiee BBICOKHUX
TEMIIepaTyp MCIOIB3YIOT HMIMHAPOBOE MACIIO M CHIIMKOHOBOE. boee 6e30macHo nenoap30Barh
JUIsL HAIlOJTHEHUSI OaHb CyXOW MENKO3epHHUCTHIN mecok. OMHAKO MecoyHble 0aHW MPOTPEeBAIOTCS
HCPaBHOMCEPHO. B cocraB xomiiexkTa BXOOUT CUTO IJId MPOCCHUBAHUA PCUHOT'O IIECKA. HUcrounnkom
TeruIa Juisi KOMOMHUPOBAHHOUW OaHU SIBISIOTCS ANEKTPUUYECKUE TUIUTKH C 3aKPBITON CIIHPATIBIO

Ilpuéop ona nonyuenus 2a306 VCNONAB3yeTCS AJIs MOMy4eHUsT HEOONBIIUX KOIUYECTB ra30B: BOIOPO/IA,
KHCJIOpoa (U3 EPOKCHIa BOIOPOAA), YIIEKUCIIOTO rasa.
Puc. 7. ITpubop 11 nosydeHus: 1 COOMpaHus ra3on



ITpunoxxenune Ned

banku 3axaHuii mo (pOpMUPOBAHNIO U OLIEHKE
€CTEeCTBEHHOHAYYHOH IPAMOTHOCTH

WHucTutyT crparerun pa3Butus oOpasoBanus. bank
3ajaHuil. EcTecTBeHHOHAay4YHasi IPaMOTHOCTD

http://skiv.instrao.ru/bank-
zadaniy/estestvennonauchnaya-

gramotnost

Poccuiickast »siekTpoHHAs MIKoa. DJIEKTPOHHBIN
0aHK 3amaHuii Mo (HOpMHUPOBAHUIO (HYHKIMOHATIBHON
rPaMOTHOCTHU

https://fg.resh.edu.ru/functionalliteracy/
event

denepanbHbIA WHCTUTYT eJaroruuecKux
n3MepeHnii. OTKPBITEIA OaHK 3aJaHUM IS OIEHKH
ecrectBeHHOHay4YHOU rpamoTHOCTH (VII-IX kiaccer)

https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnost

[Ipumepsl  oTkpbITbIX  3amanuii  PISA  mo
YHUTATEIbCKOM, MaTeMaTHICCKOM,
€CTECTBEHHOHAYYHOU, (DMHAHCOBOW T'PAMOTHOCTH U
3a/IaHUI IO COBMECTHOMY PEIIECHUIO0 3a71a4

http://center-imc.ru/wp-
content/uploads/2020/02/10120.pdf

3amaHus MO0 XUMUU ¥ OMOJIOTUH, HAalpaBlIeHHbIC HA
(dhopMHUpOBaHUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH

http://vostochs.ucoz.ru/2019i2020uq/Tr
ahuk/trachuk n i zadanija po biologii i
khimii.pdf
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