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IlosicHuTeILHAS 3aMUCKA

Yposens ocBoenust [IporpamMmer: 6a30BbIi
AKTYaJIbHOCTb M 0COOCHHOCTH IPOrPaMMBbI

Cuctema oOmero o0Opa3oBaHUS HE BCErza MOXKET 00ecneuuTh OOyJaromuXCs TaKUM
YpOBHEM 0O0pa30BaHUs, KOTOPBIA OyAeT JOCTaTOYEeH i peaju3alli UX CHOCOOHOCTEH B
BbIOpaHHOU cepe nestenbHOCTH. [IporpaMMa BHEYpOUHOH NEATENbHOCTH «XUMHS B OBITY» C
ucnosib3oBanueM obopynosanus Llentpa «Touka pocta» (nanee — IIporpamma) HampaBiieHa Ha
pazBuTHe M (HOPMHPOBAHHWE Yy OOYYAIOMIMXCS IIEIOCTHOTO IPEACTABICHUS 00 OKPYKAIOIINUX
BEILIECTBAX HAa OCHOBE IIOJIYYCHHBIX XMMMUYECKMX 3HaHMW. B xoxe peasmsanum IIporpammel,
oOyyJaronuecsi COBEpIICHCTBYIOT CBOM YMEHHUSI M HABBIKA B PEIICHUU MPAKTUYECKUX 3a/1a4, YTO
CHOCOOCTBYET Pa3BUTHUIO y HUX JIOTMYECKOI0, MH)KEHEPHO-TEXHUYECKOIO U 3KOJOTHYECKOIro
MblieHus. Ha npumepe Xxumuu, ydamiuecss MOJIydaroT INMPEACTaBICHUS O METOoJaX MO3HAHMUS,
XapaKTEPHBIX JUIsl €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAILHOM U TEOPETHUECKOM )

[Ipenycmotpennas IlporpamMoi  peanu3anvst MEXKIPEIMETHBIX  CBS3€H  MO3BOJIMUT
00yyaroUMMCsl OCYHIECTBUTh MHTErPALlMI0 UMEIOIIMUXCS MPEICTaBICHUM B IEJIOCTHYIO KapTUHY
MHpa, a MPaKTHYECKHE 3aHATHs M TPOEKTHAsl JESTeIbHOCTh COBEPIIEHCTBOBATH YMEHHUS U
HaBbIKM, HEOOXOAMMbIE JJIsi TPOBEICHMSI HCCIEIOBAaHUS, COINOCTaBICHHUS (aKTOB, aHaIM3a
MIOJIyYE€HHBIX Pe3y/bTaToOB, pabOTHI C MPUOOPAMH U PEAKTUBAMH.

Brnanenue 3HaHUSAMU O XUMUYECKUX BEIIECTBAX MOTYT 00ECIIEUYUTh TPAMOTHOE OTHOUICHHE
K MPUPOJIe U K COOCTBEHHOMY 3/I0POBBIO 03 HaHeceHus ymepOa. [loaTromy 3HaAaHME BO3MOMKHBIX
MOCJIEICTBUIN BO3JICHCTBUS Pa3IMYHOrO pPoJia XMMHYECKUX COCJIMHEHUN Ha OpraHu3M 4YeloBeKa
CTaHOBUTCS HEOOXOIUMBIM HE TOJIBKO JJIsl Bpayueil, HO U JUIsl KaXKJIOTO YeJIOBeKa.

3HaHMsl, OJydaeMble B IIKOJIE TI0 XUMHUHU, BOBMOXKHO U HEOOXOJAMMO IPaMOTHO PUMEHSThH
U B TOBCEIHEBHOM >XW3HU. [lo3HAaBas OCHOBOIOJAraroulMe 3aKOHbI XUMHH, OO0ydJaromuecs
3HAKOMSTCS C COCTaBOM U CBOMCTBaMH Pa3UYHBIX XMMHUYECKHUX BEIIECTB, KaK €CTECTBEHHBIM
00pa3oM MPUCYTCTBYIOIIME B YEIOBEYECKOM OpraHU3Me, TaK M IMPU HE3aBUCUMOM BHEIIHEM
BoznieiicTBUU. IIIKONMBHUKM y3HAIOT, Kak HWMEHHO J3TH BeEUIeCTBa BJIMSIOT Ha TPOIECCHI
KU3ZHEJEATENIbHOCTH OpraHM3Ma W Ha caMy J>KH3Hb 4YeJlOBEKa - YTO TMOJEe3HO M B KaKHX
KOJIMYECTBAX, a YTO MOXKET OKa3bIBATh OTPULIATEIILHOE BIHUSHHUE.

[Iporpamma «Xumus B ObITy» ¢ ucnolsib3oBanueM obopynosanus Llentpa «Touka pocrtay
3HAKOMHUT OOYYaromMXCs ¢ KOMIUIEKCHBIMU IMpoOJieMaMU U 3aJadyaMiy, TPEOYIOIIMMH CHHTE3a
3HaHUU 1O ALY NMPeAMETOB ((PU3HKa, OMOJIOTHS, SIKOJIOTHS sTeorpadusi, HCTOPHUS).

JKOJIOTHYECKHUE 3aJa4M: aHAIN3 U3MEHEHHI B OKPYXAIOIIeH cpeie U OpraHu3alus CBOEro
BIIUSIHUS HA CUTYalHI0, popMupoBaHUE OEPEKHOTO OTHOILICHUS K TPUPO/IE.

duznyeckue 3agaum: HU3ydeHHe (U3MUECKUX CBOWCTB BEIIECTB, (U3UYECKUE METOMbI
aHaJIM3a BEILECTBA.

Hcropuyeckue 3axa4m: HCTOPUYECKUE CBEIECHUS O BIMSHUN XUMHHU HA )KU3Hb YEJIOBEKA.
Buosnornyeckue 3agaun: u3ydyeHue XUMUYECKOTO COCTaBa OOBEKTOB KUBOM MPUPOIBI.

Nndopmaruka nouck nundopmanuu B MHTEpHETE, cO3MaHue U OQOpMIIEHUE MTPE3EHTAIHH,
paboTa B TEKCTOBBIX U TAOJIMYHBIX peJaKTOpax.

Conepxxanune IlporpamMmmbl 3HAKOMUT OOYYAIOLIIUXCS C XapaKTEPUCTUKON BEIIECTB,
OKpYXKaIoIMX HAc B OBITY: BOJA, MOBApEHHAs COJIb, MUIIEBAst COJia, C BEIIECTBAMHU, U3 KOTOPBIX
clenaHbl TOCyla, CIWYKW, KapaHamid, Oymara, CTpOHUTENbHbIE MaTepuaibl, aBTOMOOWIbHAS
TEXHUKa, IeKapcTBa U T. TI.

Takue tembl kak: «Bonay», «IloBapeHHas conby», «Cnuukuy, «bymara» aaioT BO3MOKHOCTh
aKTyalM3alliid SKOJIOTUYECKUX 3HaHMM oOydaromuxcs. IIpaktudeckue 3aHATHS CHOCOOCTBYIOT
(OpMUPOBAHUIO CHIEIMATIBHBIX YMEHUH U HABBIKOB pabOTHI C BEIIECTBAMH U 000PYIOBAHUEM.

[IpoexTHble paboOTHI, TeMaTHKa KOTOpBIX mpuBoauTcs B IIporpamme, mo3BOJIAT
copMHpoBaTh y 00yJarOMUXC YMEHUE CaMOCTOSITEIbHO MPUOOpPETaTh U MPUMEHATh 3HAHMS, a
TaKKe Pa3BUBAIOT UX TBOPUYECKHE CLIOCOOHOCTH.



AxtyansHOCTh [Iporpammbl oOycioBiIeHa TeM, YTO B Y4eOHOM IUIAHE IO MPEIMETY
«XHUMHS» OTBEIEHO Bcero 2 vaca B Heaenro B 8 M 9 kinaccax u 1 yac B 10 u 11 knaccax, 4ro jaer
BO3MOXHOCTh CPOPMHUPOBATH Y OOYJAIOIIUXCSI TOJIBKO 0a30BbIC 3HAHUS MO MpeaMery. B Toxe
Bpemsi Bo3pacT 15-17 ner sBiseTcs BaXKHBIM JUIS HPO(ECCHOHATBHOTO CaMOOTPEACICHUS
oOyuaronuxcs. Bo3MOXKHO, YTO MPOCHYBIIMKCS WHTEPEC K XUMHUU MOXET BIHUSATh HA BHIOOD
Oymyniei mpodeccum.

IMenarornyeckas 1ejeco00pa3HOCTh MPOrPaAMMBI:

[lemarormueckas 1enecooOpa3HOCTh [IporpamMmbl 3akiO4aeTcss B TOM, YTO B IIPOIIECCE
00ydYeHHsI CO3AI0TCA yCIOBUS K (OPMHUPOBAHUIO y OOYUAIONIUXCS IEIOCTHOW KApTHHBI MHPA,
BOCITUTAHHWIO JIFOJICH TBOPYECKMX M KOHCTPYKTHBHO MBICISIINX, TOTOBBIX K PEHICHHUIO
HECTaHJAPTHBIX JKM3HCHHBIX 3amad. Ha 3amstusx mo I[Iporpamme dopmupyroTcs yMmMeHHS
0e3omacHOTO OOpalieHuss C BEHIECTBAMH, HCIIOJb3YEeMBIMH B TIOBCEIHEBHOM JKHU3HH,
3aKJIAJIBIBAIOTCS HOPMBI 37I0POBOTO 00pa3a U3HU. 3HAKOMCTBO OOYUYAIONIUXCS ¢ XUMUYICCKUMU
BEI[ECTBAMHU, W3 KOTOPBIX COCTOHUT OKPYKAIOIIHA MHUP, TO3BOJSIET PACKPHITh BaKHEHIIHE
B3aMMOCBSI3U Y€JIOBEKa U Pa3INYHbIX BEIIECTB B Cpeie €ro OOuTaHusl.

OtanyurteabHble 0co6eHHOCTH [IporpamMmmbi.

[IporpaMma wMeeT TPUKIAAHYIO HAMPABICHHOCTh W CIYXHUT JUIS  YJIOBJICTBOPCHHS
WHIUBUAYAITBHOTO WHTEpeca OO0yJaromuXxcsl K W3YYCHUI0O W NMPUMEHCHHIO 3HAHWU 10 XWMHH B
noBcenHeBHOW ku3HM. B Ilporpamme craBuTcs 3amada  HEOOXOAMMOCTH 0OECIEUUTH
XMMHYECKYI0 TPaMOTHOCTb B HAINPaBICHHM COXPAHEHHUS 3J0POBbs, KAk 3ajora YyCHEHNIHOCTH
YeJI0BEKa B JKU3HU; TACTCsI MIOHATUE O JIEKaPCTBEHHBIX BEIIECTBAX U MEXaHHU3MaX UX JIEHCTBUS Ha
opranu3Mm yenoBeka. Copepxanue [Iporpammel ompenensiercs € y4eTOM  BO3PACTHBIX
0COOEHHOCTEHN 00YJarOIIMXCA M UX HHTEPECOB B 00JIACTH MO3HAHUS MUpPa, K caMoMy cebe, KU3HU
B LEJIOM, a TaKxe c y4eTOM MICUXO0JIOTr0-
MeJarornyeckux 3aKOHOMepHOCTeH 00ydeHHs 1 JOPMUPOBAHUS €CTECTBEHHOHAYUHBIX 3HAHUN U
BHUJIOB TI03HaBaTeNbHOM JesATenbHOCTH. (OcolOoe BHUMaHUE yrensercs (OPMHUPOBAHHUIO
9KOJIOTMYECKUX 3HAHUI 00ydaromuxcsl.

eab u 3axaun [Iporpammel

Hean: dopmupoBaHne y oOydJaroOmIMXcs TIIYOOKOTO M YCTOMYMBOTO HMHTEpPECa K MHPY
BEIECTB U XUMHUUYECKUX MPEBPAIICHU, TPHOOpeTeHne HEOOXOAUMBIX MPAKTUUECKUX YMEHUHN U
HAaBBIKOB MPOBEJACHUS SKCTIEPUMEHTOB.

Sagauu:

e OoOyuawiue:

® pacuIMpeHue Kpyro3opa o0ydarommxcs ;

® TIOBBIIICHHE WX UHTEpECa K XMMHUHU U Pa3BUTHE BHYTPCHHEW MOTHUBAIMH yUCHHS
yepe3 (opMHupoBaHHE MPEACTABICHHI O COCTaBE W CBOMCTBAX XUMHUYECKHX BEIIECTB U
MaTepHUaIoB, OKPYXKAIOIINX YeJIOBEKa B TOBCEIHEBHOM KU3HU U MEIUIIUHE;

e pacuiupeHue W YriayOJeHHe 3HaHHM O0OydJalomUXCs O POJIH XUMHUYECKUX
AJIEMEHTOB M UX COCIMHEHUI B KU3HEAEATEIHHOCTH OPraHM3Ma, O BAXHEUIINX XMMHUYECKUX
MIpPEeBpALEHUSAX, JIeXKAIIUX B OCHOBE MeTaboiM3Ma, O MPUMEHEHUU B MEIUIMHE HEKOTOPBIX
HEOPraHMYECKUX U OPraHUYEeCKUX BEIIECTB; -

® pacuIMpeHue U yriyoreHue 3HaHUN OOy4arolIMXCs MO OBJIAJCHUIO OCHOBaMU
METOJ/IOB TIO3HAHUS, XapaKTEePHBIX JJIs €CTECTBEHHBIX HayK (HAONIOJeHHe, CpaBHEHUE,
AKCIIEPUMEHT, U3MEPEHHE);

® TIOJrOTOBKAa OOYYAIONIMXCS, OPUEHTUPOBAHHBIX HA XUMHUYECKHA MPOQHIb
oOyueHus1, K yCBOSHUIO MaTepHasa MOBBIIIEHHOTO YPOBHS CJIOKHOCTH TIO XHMHH.

e PazBuBalommue:
e (GopMHpOBaHHE CHEIUAIBHBIX YMEHUN M HAaBBIKOB PA0OTHI ¢ XUMHYECKUMU
BEII[ECTBAMU M MaTepHaliaMu B ObITY U HCIIOJIH30BaHUS TOJTYYCHHBIX 3HAHUN Ha TPAKTUKE; -

® pa3BUTHE TBOPUYECKUX CHOCOOHOCTEH M YMEHMH YdYaIIMXCS CaMOCTOSTEIBHO
npuoOpeTaTh ¥ MPUMEHSATh 3HAHUS Ha MIPAKTHUKE.



e BocnnuraresibHble:
® BOCIUTAHHE OSKOJOIMYECKOW TPAMOTHOCTH W XHUMHUYECKOW KyIbTYpBl MpH
oOpamieHnH C BEMIECTBAMH - BOCIUTAHHE SMOIMOHAIBHO- I[IEHHOCTHOTO OTHOWICHHS K
OKpYXXaroIeMy MUpY;
® OpHEHTAIHs Ha BEIOOP XUMHUKO-OMOJIOTHIECKOTO PO HUIIS.
AzpecaTt nporpaMMmsli:

[Iporpamma akryanpHa it oOywarommxcs 8-9 kmaccoB (14-16 mer). Ha oOydenue mo
[IporpamMme TpPUHUMAIOTCS BCE JKEIAIONIME, WMEIOIIME 0a30Bble 3HAHUS 10 XUMUU U HE
MMEIOIINE TPOTUBOTIOKA3aHUH 110 3/I0POBBIO.

DopMBbI U PeKUM 3AHATHH.
®opMbI OpraHu3anuy ya4eOHOTO 3aHSATHS:

® JICKIIUOHHO-CEMUHAPCKOE 3aHSTHUE;

® TIPaKTUYECKOE 3aHSTHE;

e Oecena;

e KOH(pepeHIus,

eurpa.

®opmbl opraHu3anuy 00pazoBaTEIHFHOTO MPOIIECca: TPYIIIOBas, HHIUBHUIyaTbHAS.

Conmepkanuie  TporpaMMbl  TIPEAIIoNaraeT pa3HOOOpa3HbIe BHUJABI  JACATEIBHOCTH
oOyyaromuxcs: 0ecespl, AUCKYCCUHU, NTPAKTHUUYECKHE U Ja00opaTOpHbIe pabOThl, CAMOCTOSITEIbHbIE
IIPOEKTHBIE PAOOTHI C UCIOJIB30BAHNEM PA3IMUHBIX HICTOYHUKOB MH(DOPMAIIUH.

o I'pynmoBas (Oecema H»BpUCTHYECKAsA, 3allUTa TPOEKTOB, JAOOPATOPHOE 3aHSITHE,
JEKIMs, OJIMMIMALA, OTKPHITOE 3aHATHE, MPAKTUYECKOE 3aHsTHE, Mpe3eHTalus,
CEMUHAp).

o WuauBunyanbHas (HaONMOJEHHE, OTPaOOTKAa HABBIKOB PpEIICHUS IPAKTHYECKUX
3a/1a9).

o JleknuoHHO-ceMMHapckass (GopMa MpPOBEACHUS YUEOHbIX 3aHATHH MO3BOJISET
pacUIMPUTh M YIIIYOUTh 3HAHUS O XMMUYECKHUX BEIECTBAX, IPUMEHSAEMBIX B OBITY,
CTPOMTENbCTBE, MeIUIMHE U T.J. CeMHHaphl CIOCOOCTBYIOT MOBBILIEHHUIO YPOBHS
CaMOCTOSATEIBHOCTH OOYyYalolUXCs B YCBOGHHMM MaTepuala M INpu paboTe c
JIOTIOJTHUTEIbHBIMU HCTOYHUKAMU HH(POPMALIUH.

o IlpakTHueckue 3aHATHS CIOCOOCTBYIOT (POPMHUPOBAHUIO CHELMANIBHBIX YMEHUH U
HaBBIKOB pabOThl C XMMHYECKMMH BeulecTBamMM U obOopynoBanueM. CoznaHue
IPOEKTHBIX PabOT 1O OTAEIbHBIM TEMaM [POrpaMMbl MO3BOJISIOT Pa3BUTh
TBOpYECKHE  CIOCOOHOCTH,  chOpMUpOBaTH Yy  OOYydYalOUIUXCS  YMEHHS
CaMOCTOSTEJILHO ITPUOOPETATh 3HAHMUSL.

WuTerpanus: nporpaMMa yriryosseT 3HaHHs 10 OMOJIOTUH, XUMHH, SKOJIOTUH, MEIULIUHBL,
ncuxoJiorud. UToroM ycBo€HuUsl IpOrpaMMBl SBJISETCS 3alUTa IPOEKTA.

Pexxum 3ansartuii: 1 pa3 B Henento no 1 4.
Cpok peanu3anuu nporpaMmmabi:

Cpok peammzanuu mnporpamMmbel 1 roxa. OOmee KOJIMYECTBO YUeOHBIX YacoB,
3aIJIaHMPOBAaHHBIX HAa BeCh Mepuo1 o0ydyeHus: 34 yaca.

IInanupyemMble pe3yJIbTAaThl 0CBOCHHS MIPOrPaMMBbI.
OOpa3zoBaTebHBIC Pe3y/IbTAThI:
ITocne 3aBepiieHust 00yueHus 10 MporpaMMe odyydaroiiecs OyayT 3HATh!

® COCTaB, CBOWCTBA, OOJIACTM TPHMEHEHHs HaumOoJiee PpacHpOCTPaAHEHHBIX BEIIECTB U
MaTepuajioB U YMCTb IMPUMCHATH HX IO HA3HAYCHMHIO, C06JIIOI[aSI IpaBujia 6630HaCHOFO
oOpallleHus C HUMH,

® POJIb XUMHWYCCKUX 3JIEMCHTOB U UX COCIUHEHUH B *KU3HEAEITEIHbHOCTU OpraHusma,
® BaXKHEHUIIINE XUMUUECKHUE MMpeBpalICHUsA, JICKAIIUC B OCHOBC MeTa6OJII/I3Ma;



® HCKOTOPBIC HCOPraHUYCCKHUEC M OPraHUYCCKHUEC BCIICCTBA, MPUMCHACMBIC B MCIUIWHC.
[Tocne 3aBepreHust 00y4eHUs MO MpoTrpamme o0yJarommuecs OyayT yMeTh:
® COCTABJIAITh CXEMBI OCHOBHBIX KpPYrOBOPOTOB OHOTEHHBIX 3JEMEHTOB B TPHPOJIE,
OGOCHOBBIB&TB POJIb KaXA0ro B COXPAHCHUU MNPHUPOAHOIO PABHOBCCHUSA, AHAJIMU3UPOBATDH
IMPHUYUHBI X1 IOCIICACTBUA €0 HAPYIICHU,
® [IPOBOJIUTH XHMHUYECKUH DSKCIEPUMEHT MO OOHapyKEHHIO KaTMOHOB M AHHOHOB B
pacTBopax;
-coOro1aTh mpaBuiIa 0€30MacHOCTH MPHU OOpaIlleHNUH ¢ JIEKAPCTBEHHBIMU BEIIECTBAMH U
cpelncTBaMu OBITOBON XUMHMS
-COCTaBIISITh OTYET O MPOJICTAHHOM IKCIICPUMEHTE,
-IIPUMCHSATH BEIICCTBA 10 HA3HAYCHUIO,
-peiuaTh 3aga4uun pa3HHqHOﬁ CTCIICHU CJIOKHOCTH: KaK THUIIOBBIC, TAK U KOMIIJICKCHBIC,
-pa3BUBATh CO6CTB€HHyIO HHUIUATHBY W IMO3HABATCIBbHYIO AKTUBHOCTL IIPpHU PCIICHUU
Pa3IMYIHBIX BOIIPOCOB U Hp06HCM B XMUMMHHU.
JIJIss MOHUTOPUHTA PE3yJITaTUBHOCTH 00Pa30BaTEILHOTO MPOoIecca Mo mporpamme « XHUMHS
B OBITY» UCTIOJIE3YIOTCS CIISAYIONIHE BUABI KOHTPOJIS:
® [IpEeBAPUTEIbHBIM KOHTPOJIb (IIpOBEpKAa 3HAHMM YYalllMXCS Ha HayaJbHOM 3Tare
OCBOEHHS ITPOrPaMMbl) — BXOJIHO€ TECTUPOBAHHUE;
® TEKYIIHI KOHTPOJIb (B TE€YECHUE BCErO CPOKA PEATU3AIMH IIPOTPAMMBI );
® UTOTOBBIN KOHTPOJIb (3aKJIIOUUTENbHAS MPOBEpPKA 3HAHWM, YMEHHI, HaBBIKOB 110 UTOTaM
peanu3anuy mporpaMMmBbl).

Coaepikanue nporpamMmsl
Y4eOHbIif (TeMaTUYECKH) TTaH

‘ HazBanue pasaciia ‘ KonunuecTBo yacoB ‘ <D0pMa




Bcero | Teopust | mpakTHKa | aTTECTAIlMH/KOHTPOJIS
BBogusie 3agaTust. 3 1 2
1 Hcropus B3aMMOOTHOILICHUI 2 1 1 Bxonnoe tectupoBanue
YeJIoBeKa U PUPOIbI
2 CBoiicTBa BEIIECTB 2 1 1 TECTUPOBaHUE/ OTUYET 110
MPAKTUYECKOU
pabote
3 [louemy W Kak TpPOTEKAIOT | 2 1 1 TECTUPOBaHUE/ OTUET 10
XUMHYCCKUE PAKITUT MPAKTHICCKON
pabote
4 Bona 2 1 1 TECTUPOBaHUE/ OTUET 10
MPAKTUYECKOU
pabote
) YucTtele BemecTa u 2 1 1 TECTUPOBaHUE/ OTUET 10
CMECH B JKHU3HM YeJIOBEKa MPAKTHIECKON
pabote
[ToBapenHnast conb u caxap 4 2 2 TECTUPOBaHUE/ OTYET IO
6 XUMUS UL MIPaKTUYECKON
pabote
7 Crnnuku. bymara. 4 2 2 TECTUPOBaHUE/ OTUET 10
XUMUSAH CTPOUTEIIBCTBO. MPAKTUYECKOU
pabote
8 XuMUA 1 MeQUIIAHA 2 1 1 TECTUPOBaHUE/ OTYET
M0 MTPAKTUYECKOU
pabote
9 XUMHS ¥ YUCTOTA B JIOME. 4 2 2 TECTUPOBaHUE/ OTYET IO
XUMHUSIHU KOCMETHYECKHUE HpaKTquCKOﬁ
CpeICTBa. pabote
10 | Xumus u maHeTta 3emis 2 1 1 TECTUPOBaHUE/ OTYET IO
MIPAKTUYECKOU
pabote
11 | HayuHouccnenoBareabCcKas 5 2 3 3amnuTa npoeKTa
MIPOEKTHAsI I TEIILHOCTD
34 16 18

Copepxanue [Iporpammbl

BBenenne

OOmue npaBuia paboTel B XMMHUYECKOW J1aboparopuu. TexHuka 0e30MacHOCTH IMpH

pabote B xuMmuueckoi iaboparopuu. Oka3aHue NepBOil MOMOIIM MPH HECUACTHBIX CIIydasiX.
[IpaBuna paboTBl C KHUCIOTaMH, IIEJOYaMM, JIETYYMMM BellecTBaMu. HarpeBaresbHble
npuOOpsl U MpaBuia pabOThl ¢ HUMHU. XUMHYECKas MocyJa oOIIero Ha3HayeHus. MbITbe U
CYyLIKa XMMHUYECKOH MOCY/IBI.

Ponp XxumMuM B KM3HM 4YeJOBEKa M pPa3BUTUU uesoBedecTBa. O030p BaKHEHMIIMX

IIpakTHka:

KJIACCOB COEIUHEHUMN, HCIOJIb3YEMbIX YEIOBEKOM. XHUMUs -TBOPEHUE IPUPOIBI U PYyK
4yesoBeKa. XUMHUs BOKPYT Hac. XMMHUYECKUE BELIECTBA B IOBCEIHEBHOM KU3HU YEJIOBEKA.




[Ipuemsr oOpamieHus ¢ HarpeBaTeJbHBIMH NPUOOpaMu (CIHUPTOBKA, IUIMTKA, BOJSHAS
0aHs1) 1 XMMUYECKOH MOCY/I0# 00IIero Ha3HaYeHuUsI.

CocraBnenne TaONMI, OTPAKAOIUX KIACCU(PUKAIMIO BEIIECTB, H3TOTOBJICHHUE
STUKETOK HEOPraHMYECKHUX BEILECTB, COCTABJICHUE CIMCKA PEaKTUBOB, HECOBMECTUMBIX JJIS
XpaneHusl.

Tema 1. Vicropust B3aMMOOTHOIIEHHUH YEJIOBEKA U TIPUPO,IbI

Wctounuku sHepruu (McuepnaeMble U Heucueprnaemble). «IKOJOTHYECKHM PIOK3aK».
Heob6xommMocTh OepeXHOT0 OTHOIICHUS K OKpYyKarmel cpeae. YenoBek u mpupojia B JAICKOM
MPOLIJIOM: TPHUCBAUBAIOIIEe XO35AWCTBO. JlpeBHME mroau. BnusHuMe NPUPOIHBIX YCIOBUM Ha
paccerneHue U 3aHATHS IPEBHUX JIFOACH.

OcHOBHBIE 3aHSTHS JPEBHUX JIIOJEH: cOoOMparenbcTBO W oxoTa. l[IpucBamBaromiee
X035 CTBO. JIOKAIBHBIN XapakTep BIUSHUA IEATEILHOCTH APEBHUX COOMpAaTeel 1 OXOTHUKOB Ha
MIPUPOJY.

[Tepexonq yenoBeka K TPOM3BOAAIIEMY XO3ailcTBY. [IpomsBojsinee XO3sUMCTBO.
Bo3HukHOBeHME 3emiienienns U CKOTOBOACTBA. Bo3neiicTBiue Ha mpUpoly IpEeBHUX 3eMIIEIENbLIEB
1 ckoToBOJIOB. CTHXMITHOE pHpoaoTnioas30BaHue. OnycTeiHMBaHuE. ['MOenh IUBUIM3ALIMN.

Ot xonecHuIB! 10 camosnera. M3meHeHnue xapakrepa NpupOJIONOIb30BaHMs B MPOLECCE
Pa3BUTHS YEJIOBEYECKOTO 00IIECTBA

Yenosek u mpuposa B HactosimeM. [IpsiMmoe M KOCBEHHOE BO3JCHCTBHE XO3SMCTBEHHOMU
JEATEIBbHOCTH 4eloBeKa Ha mnpupoay. HWHrponykuumsa. Heuwcuepnaemble u  ucyepriaemble
WCTOYHUKHU SHEpruu. VIcTOuHUKM 3Hepruu (McuepraeMble U HencyepriaeMble). « DKOJIOTHYECKU
prok3ak». HeoOxommMocTe OepeXHOrO0 OTHONIICHHS K OKpY)Karomied cpene. AJbTepHATUBHbBIC
HWCTOYHUKHU SHEPTHH.

[IpunuBHBIE ANEKTPOCTAHIIMKU. DHEprus BeTpa. ['eorepmanbHas sHeprusa. buosnepreruka.

[IpakTrueckue 3a1anus

Moaenupyem BeTpsiHOM JIBUTaTENb.

Ctpoum «po3y BETPOB» CBOEH MECTHOCTH.

[IpeBpanienue pa3HbIX BUIOB SHEPTUH JIPYT B ApyTa.

HarpeBaem MO0-Pa3HOMY (nepenaua TEIUIOBOM SHEPruu U3JIy4ECHUEM,
TEIUIONPOBOAHOCTHIO, KOHBEKIIUEH ).

Tema 2. CBoOJCTBa BEIIECTB.

Xumuyeckue u (usnueckue cBoiicTBa BemiecTB. YncTeie BemecTBa U cMecd. OCHOBHbBIE
MpUEeMBbl C TBEPAbIMH, >KUIKMUMU U Ta3000pa3HbIMU BemnlecTBamu. Jlabopartophble crocoObl
MOJy4YeHUs HeopraHmyeckux BewnlecTB. I[Ipomecc pacrtBopenust BemiectB. PacTBOopel M ux
MIPUTOTOBJICHUE.

[IpakTuueckue 3agaHus

[TomyueHue yriekucaoro rasa, KUCIopoaa B 1ab0paTopuH.

[Tonmydyenue cynbdara Meu U3 Meu, cepedpa U3 HUTparta cepedpa u T..

Tema 3. [loueMy 1 Kak NPOTEKAOT XUMUYECKUE PEAKILIUH.

MHoroo0pas3ue u 3aKOHOMEPHOCTH MPOTEKaHMs XUMUYECKUX peakuuil. Knaccuduxarms
XUMUYECKUX PeakUnid. 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUECKUX peaklnil. BHelHne npuzHaku
MPOTEKAaHUsI XMMHUYECKHX peakuuil. XHWMHUYECKHE YpPaBHEHMs. 3aKOH COXPAHEHHUS MaccChl
BelllecTBa. XMMUYECKUE PEAKLIUU B )KUBBIX OpraHU3MaXx.

[IpakTuueckue 3agaHus

CocraBieHHe ypaBHEHUH peaKLUi 110 LENIOYKE NIPEBPALEHUI.

OmnbIThl «3Mes U3 caxapHOU MyApsl», «B3auMoaeiicTBuEe METAIIOB € COJISTHOM KUCTIOTON»,
«3Mes U3 TIIIOKOHATa KaJbLUsD».

IIpoBeneHne Ka4eCTBEHHBIX PEAKIIHIA.

Tema 4. Boga

Boxa B macmrabe mianetsl. KpyroBopot Bojsl. I[IpupoHast Boja u e€ mpecHoi BOJIbI Ha
ianete. [IpecHas Boja M ee 3amachl. DKoJIOTHYECKHE MpoOieMbl 4YMCTOM Boabl. Boma B



opranuszMe uenoBeka. Bonma B memunuHe U (apMakosoTuu. AHOManUU (PU3MYECKHX CBOMCTB
PactBopsitomas cnocoOHOCT BObI. [Ipo01eMbl MUTHEBON BOIBI.

IIpakTHka:

AHanu3 BOAbl U3 MPUPOIHBIX UCTOUYHUKOB.

PactBopstomiee [eticrsue BOJbI.

Ounctka BOJIBI.

Omnpenenenne xKECTKOCTU BOJbI U €€ YCTPAHEHUE.

MHoro mMu BoJibl OBoIax U ppyKTax?

Tema 5. YncThie BemecTBa 1 CMECH B )KU3HU YEIIOBEKA

Uucteie BemectBa JuctwmmupoBanHas Bojaa, Kucinopoa. Cepebpo, Bogopon, Ceunen u
np. Uctunnsle pactBopbl. Cmecu Mopckas Boaa. I'panut. Crane. PactBop xyopuna Hatpus ais
uabekuuid. YyryH. Bosayx. bazaneT. Crexio. OMynbcus «Macio B Bojie». PazHOBUAHOCTH
cMmecell, 00JlacTh UX MHCIOJIb30BaHHWS B TIOBCEIHEBHOM JKM3HM ueloBeKa. [ OMOreHHble U
rereporennbie cMecu. Cmecu B (apmakonoruu. [Ipumepsl ®KuAKUX, TBEPAbIX U ra3000pa3HbIX
cMmeceit. OHOPOAHBIE U HEOAHOPOIHBIE cMecH B ObITy. CBoOlicTBa cMeceil. Paznenenue cmeceil.

Boigenenue BemiecTB M3 HEOJHOPOJHON cMmecH, OOpa30BaHHOM pacTBOPUMBIMH U
HEpacTBOPUMBIMHU B BOJIe BemlecTBaMu. OTcrauBaHue: BoiaeneHue BemecTB U3 HEOTHOPOIHOM
cMecH, 00pa30BaHHOM HEPACTBOPMMBIMU B BOJIE BELIECTBAMHM C Pa3IMYHOW IUIOTHOCTHhIO. B
NeNUTENbHOW BOpOHKe. JlucTuisuusi, BbIIapuBaHUe, LEHTpU(yrupoBaHHe, Xpomarorpadus
KpUCTAJUTM3AIUs M BO3roHkKa. [leperonka wim AUCTHILIALUS - CIOCO0 pa3jieseHus, OCHOBaHHBIH
Ha Pa3JIMYUM B TEMIIEpaTypax KUIEHUs JAPYT B Apyre KOMIOHEHTOB.

[IpueM pasgeneHuss OJHOPOIHBIX CMECEH IyTeM MCHApeHHs JETYYMX >XKHAKOCTEH ¢
MOCJEAYIOLEN KOHIeHcanen nux napos. [IpuMep: nonydeHne TUCTHIUTMPOBAHHON BOJIBI.
Pemenne 3ama4 Ha HaXOXIEHWE MacCOBOM M OOBEMHOW [HOJIM KOMIIOHEHTA CMECH.

IIpakTuka:

HsrortoBnenne mnpocredmux (GUIBTPOB W3  TMOAPYYHBIX CpeACcTB. Pasmenenue
HEOJIHOPOJAHBIX CMECEH.

OuncTka METHOTO Kyopoca OT HEPaCTBOPUMBIX U PACTBOPUMBIX IIPUMECEH.

Tema 6. [loBapeHHas coib U caxap

Ponp moBapeHHOI con B 0OMEHe BEIIecTB uelnoBeka U KUBOTHBIX. CoJieBoii OanaHc B
opraHusme uenoBeka. [IpuMeHeHue xjopuaa HaTpUsi B XO35SMCTBEHHOW JESATEIbHOCTH
yenoBeka. Korna conp - sia. 3noynorpebnenue conbio. Vcnonb3oBaHue Xjaopuja HATpUsS B
XUMUYECKOM MPOMBINUIEHHOCTU. VMcnosib30BaHUE XJIOpHAa HATpus B MHULIE, MEAMIIMHE.
[IpousBoacTBo moBapeHHOW cosm. Caxap u ero cBoiicTBa. Ilosie3Hble M BpelHbIE YEpPTHI
caxapa. HeoObr4yHOE mprMeHeHue caxapa.

IIpakTHka:

CpoiicTBa pacTBOpOB MoBapeHHO comu. ['oput nu caxap? TpubontoMuHECHIEHITHS.

XuMus Uy

N3 wero cocrour numa. XUMHYECKMH COCTaB IPOAYKTOB muTaHus. (OCHOBHbBIE
KOMIIOHEHTHI ~THINU: JKUPBL, OEJIKW, YIIEeBOAbl, BUTAMHHBI, COJU. XHUMHS TPOJYKTOB
PaCTUTENBHOTO U KUBOTHOTO IIpoucxoxkaeHus. dusnomnorus numesapenus. [IpoaykTsl ObIcTporo
MIPUTOTOBIICHUSI M OCOOEHHOCTH HUX Mpou3BOACTBa. IIporecchl, MpouUCXOAsIIUe NpHU Bapke,
TYIIEHUH U XapeHuu numm. Kak cienath eny He TOIBKO BKYCHOH, HO W moJe3Hoil? JloGaBku B
MPOAYKThI MTUTaAHUSI.

XVMMUYECKUE pEaKUUU BHYTPUM Hac. XHUMHUUYECKUE IIPOLECCHI, IPOUCXOIAIINE IIPU
XpaHEHUH U TepepaboTKe CeTbCKOX03iCTBEHHOTO ChIpbsi. KOHCepBaHTHI M aHTHOKHUCIUTENN, UX
pOJIb.

CrniocoObl XMMHUYECKOTO aHaJIM3a COCTaBa BEIIECTB B Mpoaykrax nutanus. CojaepikaHue
BUTAMUHOB U MUHEPAJIbHBIX BEIIECTB B MUIIEBBIX MPOIYKTaX.

IIpakTuka:

Omnpenenenue kauectBa meaa. [IpoBepka Mesia Ha HaTM4KMe KpaxMaia, Menia, CaXxapo3bl.



Onpenenenne ButaMuHoB A, C, E B pacTuTenbHOM Maciie.

Omnpenenenre HUTPATOB B IPOJAYKTAX.

AHanm3 MpoxJaJuTEeNIbHBIX HATUTKOB.

Omnpenenenne KopenHa HamUTKax

Onpenenenne coiepkanus KUPOB B CEMEHAX PACTEHUM.

KauecTBeHHbIE peakIuy na MPUCYTCTBUE YTIIEBOJOB.

XHUMHUYECKHUE OTBITHI C )KEBATEIBHOW PE3UHKOM.

Omnpenenenre cojepkaHus IOBAapeHHOM COJIM MPOJYKTOB MUTaHUS (MAacjo, ChIPHI,
COJICHBIC MPOIYKTHI).

Tema 7. Cinuku

[Mupodopsr. Mctopust nzodperenns cnmuek. Crimuku lancens n Yokepa. Crimuku Copua.
Crnuku Upunu. IBeackue cnmuku Jlynnactpema. Kpacubiit u 6enblit pocdop. OxkucnureabHo-
BOCCTAHOBHTEJBHBIE MPOIECCHl, MPOTEKAIOIINE TPH 3KUTAaHUM CIUYKH. OCHOBHBIE BHUJIBI
COBPEMEHHBIX CIHYeK. /lepeBsHHBIC(M3TOTOBICHHBIE U3 MATKHUX TOPOJ JepeBa - OCUHBI, JIUIIBL,
TOTOJISl, aMEPUKAHCKOW Oeyloil COCHbl M T. M.), KapTOHHBIE U BOCKOBbIE (MapauHOBBIE -

M3TOTOBJICHHBIE W3 XJIOMYATOOYMa)KHOTO KryTa, MpomnuTtaHHoro mapaduaom). Ilo meromxy
3)KUTAHUS - TEPOUHBIC (3KHUTAIOMIMECS TPU TPEHHH O CICHUAIBHYIO MOBEPXHOCTh TEPKY) H
OecTépouHbIe (3aXKUraroIUecs IPU TPEHUH O JTH00YI0 TOBEPXHOCTB).

Cnuyeunoe npon3BoacTBO B Poccun. CTpoeHue, COCTaB U U3rOTOBJIEHUE CITHYECK.

Crnenmansable cnudkd. [IITopMoBEIe (OXOTHHYBH) - TOPSAIINE HA BETPY, B CHIPOCTH H IO
noxaém. Tepmuueckue - pa3BUBaIOLIUE MPU TOPEeHUH 0oJiee BBICOKYIO TEMIIEpATypy M Jaroline
NP CrOPAaHUU TOJIOBKM OoJiblllee KOJIMYecTBO Terula. CUTHalbHblE - JAlOlUEe MPU TOPEHHH
nBeTHoe Tams. Portorpaduveckne - Marolie MIHOBEHHYIO SIPKYIO BCHBIIIKY, HCIIOJIB3YEMYIO
npu  dortorpadupoBanu. CurapHble CIHYKH  YBEJIMYEHHOTO pasMepa i OoJee
MPOJIOJKUTEILHOTO TOPEHUS NMPU PAaCKypUBaHUU cUTapbl. TpyOoOuHBble- CIIUYKH YBEIMYEHHOTO
pa3smepa g OoJiee MPOJOJKUTEIBHOTO TOPEHHs NPU PACKYpPUBAHUM KypUTEIbHON TpPyOKH.
KaMuHHBIE - OU€Hb JUIMHHBIE CIIUYKH, YTOOBI 3a)KMraThb KaMUHBI. ['a30Bble - MEHbIICH [UINHBI
s4eM  KaMUHHBIE, 4YTOObl 3aXuraTb Tra3oBble TOpeiKkH. JlekopaTHBHbIE (TOJApPOYHBIE,
KOJUICKIIMOHHBIE) - OTPAaHUYEHHBIE BBITYCKM KOpPOOKOB (MHOrJa HabOpaMu, YJIOXKEHHBIMH B
JIEKOPaTUBHYIO KOPOOKY).

[IpakTuka:

N3yueHue cBONCTB pa3nUyHbIX BUAOB CIIMUYEK (OBITOBBIX, OXOTHUYBUX, TEPMHUECKUX,
doTtorpadpuueckux).

bymara

OT mneprameHTa W IIENKOBBIX KHUT 10 Hammx paHed. llemmtonosa. Cassyromue:
KaoJINH, KapOOHAT KaJblMs, MUTMEHTHl. XJI0M4aToOyMa)kHble TKaHU. Buapl Oymaru u ux
IIPaKTUYeCKOoe Ucnoyb30BaHue. TexHomorus npousBojacTBa Oymaru. CtpykTypa Oymaru mnon
MHUKPOCKOTIOM BO (DIyOpPECLIEHTHOM CBEUEHHH.

[TomypabpukaTsl A7 NPOU3BOJCTBA Oymaru: JApeBeCHas Macca WIHM LeIUIH0JI03a;
LEJIJTF0JIO3a OJHOJETHUX PAacTeHUH (COJIOMBI, TPOCTHMLBI, KOHOIUIM, pUCAa U JPYIUX)®
TOJYLEIUII0I03a; MakKyJaTypa; TpAMNWYHAs IoJiyMacca; Ui CHEeLHalbHbIX BUAOB Oymaru:
acOecT, IIepCTh U APYrHe TeKCTUIIbHbIE BOJIOKHA.

[IpousBoacTBO OymMaru: mpuUroToBiIeHHE OYMa)KHOW Macchl (pa3MoJ U CMELICHHE
KOMIIOHEHTOB, MPOKJIeiiKa, HAaNlOJHEHUE U OKpacka OyMa)XHON Macchl)® BIpaOOTKa OyMakHOM
Macchl Ha Oymaro/ienaresibHoi MamrHe (pa3daBieHne BOJJOH U OUUCTKA MACChI OT
3arps3HEeHUH, OTIUB, IPECCOBAHKE U CYIIKA, a TAK)Ke EPBUYHAS OT/ENIKA)* OKOHYATeIbHas
oTJeNKa (KaJlaHAWPOBaHUE, PE3Ka); COPTUPOBKA U YIIAKOBKA.

IIpakruka:

N3yueHne cBONCTB pa3inuyHbIX BUAOB OyMar.

[Tonmyyenue Oymaru.

XHUMHA U CTPOUTEILCTBO



Crpoutenshuble pactBopbl. M3Bects. Men. Ilecok. beron. Llement. Mctopus crekia.
Kupnnun. @apdop u dasiue. /[peBecuHa yHUKaIbHBIN CTPOUTEIHHBIN MaTepUaIL
Jlakokpacounble Martepuanbl. CBoicTBa 0nM(bI, MACISIHBIX KpAacoK, dMaleil, pacTBOpUTENEH.
[TonsiTe 00 HKOJOTMYECKM YMCTHIX MaTtepuanax. Kepamudeckas mneHa. 3umaputr. Kampimwur.
Conomur. I'pyro6ioku. CHIMKaTHl METAJIOB M BSOKYIIME MaTepuanbl. Kopposus cTpoUTeNbHBIX
Marepuanos. [lonuMepsl B CTPOUTENBCTBE.

XHUMHUYECKUE CBOMCTBA CTPOUTEIBHBIX MATEPHAIIOB

XHUMHUUYECKasi CTOMKOCTb - 3TO CBOMCTBO IOKa3bIBAET, HACKOJIBKO MAaTepraj YCTOMYMB K
BO3/ICUCTBUIO IPYTMX BEIIECTB: KUCIIOT, LIEN0YEH, COJIEH U T'a30B.

Koppo3nonHass yCTOMYMBOCTH CBOMCTBO MaTepuana IPOTUBOCTOATH BO3ICUCTBUSIM
OKpYy»Karollel cpepl. Yaiie Bcero 3To0 OTHOCUTCS K CHOCOOHOCTHU HE MPOIyCKaTh BIIArYy.

PacTtBOpUMOCTH - CBOWCTBO, IPU KOTOPOM MaTepuall UMEEeT CIIOCOOHOCTh PacTBOPSATHCS B
Pa3IUYHBIX KUAKOCTSX.

Anre3ust - CBOICTBO, KOTOPOE XapaKTepU3yeT CIHOCOOHOCTb COEAMHATHCS C JAPYrUMHU
MaTepHuagaMu U MOBEPXHOCTSIMHU.

Kpucrannmzanus - xapakTepucTHKa, IPH KOTOPOM MaTepHall MOXKET B COCTOSIHUM I1apa,
pacTBopa WK paciiaBa 00pa30BbIBaTh KPUCTAILIBI.

Buner 3arps3HenHuil (mbuieBble, pajdallMOHHbIE, OMOJOTHYECKHE, HIYMOBBIE), 3HAUECHUE
YKUBBIX OPraHU3MOB B JIOMax U KBapTHpax.

[IpakTuka:

OrnpeneneHre OTHOCUTENBHON 3alIbIIEHHOCTH BO3yXa TOMEIICHUY.

Pemrenne 3aa4 ¢ HKOJIOrHYECKUM COACPHKAHUEM.

Tema 8. Xumusa u MeguIHa

[lepBpie marm xumun B MenunuHe. [lonstue o dapmakonoruu, arpoxXuMHH,
xumuoTepanuu. Ilapanenbc - OCHOBONOJIOKHUK MeIWUMHCKOM xumuu. Knamuii [anen -
dapmakogor. I1. Dpiux - OCHOBOMONOXKHUK XuMHUOTepanuu. [Ipodeccuun: XuMuK, OHOXUMUK,
¢dapmaneBt, nabopant. JlekapcTBeHHble BenlecTBa. Kitaccupukanuy aekapcTBEHHBIX BEIECTB:
(dapmaxosorunyueckasi, xumuuyeckasi. CpIpb€ U1 MOJy4eHHUS] HEOPraHUYECKUX, OPTraHHMYECKUX
JIEKapCTBEHHBIX BellecTB. POpMbI JIEKAPCTBEHHBIX IpENapaToB: TaOJETKH, Apaxe, CBEYH,
SMYJIbCUH, CYCIIEH3UH, HACTOUKH U JIp.

[IpakTuka:

O3zHakomJieHne ¢ (hopMaMu JeKapCTBEHHBIX MPErapaTos.

3HAaKOMCTBO ¢ 00pa3lamMu JIEKapCTBEHHBIX CPEJICTB U OTBITH C HUMH.

DKCKypcHs B MEJITYHKT.

Campble POCTHIE U3 JIEKAPCTB.

Ilepmanranar kamus. Mcrtopust oTkpbiTusA. Pusmdeckue coiicTBa. OKHUCIUTEIbHBIE
cBoiictBa. IIpuMeHeHHe pacTBOpPOB MepMaHraHaTa Kaiaus B ObITy, B Menuiuse. [IpaBuna
XpaHeHus. Mepbl INepBOM TNOMOIIM IpU OTPABIEHUM KOHLEHTPUPOBAHHBIM PACTBOPOM
nepmanraHata kamus. llepokcup Bomopona, ucropusi oTkpbiTusa. Ileprunmposib. dusnueckue,
XUMHUYeCKHe  cBoiictBa.  IIpuMeHeHme B MeaMIMHE:  KPOBOOCTAHABIMBAIOLIEE U
Ne3MH(HUIMpPYIONIee CPeaCcTBO. MO HCTOPHS OTKPBITHS, CTPOCHHE, (DU3HUECKHE ¥ XHMUUYECKHE
CBOMCTBa, IPUMEHEHNE.

bophast kucnora, OOpHBII CHMPT, aHTUCENTHYECKAas AaKTUBHOCTb. DHU3HOIOTHYECKUN
pactBop. Jlsmuc. Hamateipuelii ciupt. ['ekcaruapar xnopuja xanelus. ['enraruapar cynbdara
LMHKA. AKTUBUPOBAHHBIN YTOJIb.

[IpakTuka:

IIpuroToBiieHne pacTBOpa XJopuaa Kajlblus ¢ 3aJaHHON MacCOBOM J0JEH.

«Kunkuit xameneon». Paznoxenue mnepokcuga Bojaopona. H202  okucnurens,
BOCCTaHOBUTENb. PacTBOopeHue loaa B BojE, B ciupTe. Pacnio3HaBaHue HOANIOB.
ObeciBeunBaHue pacTBOpa NEpPMaHIraHaTa KajKsi akTHBUPOBAHHBIM YTJIEM.

SnoBuThIE BELIECTBA.



Sner. Knaccudukanus sSAOBUTHIX BEIIECTB. YTapHBIM Ta3: NPU3HAKKA OTPABJICHUS.
Oxkazanue nepsoii nomomu. Pryrs. TokcuuHocTh napoB pryru. Conu pTyTH: KaJOMElb, CyJIeMa,
npuMeHeHue B MeaunuHe. Mpibsk. CBunen. CoennHenus xpoma. TOKCMUHOCTh OpraHMYECKUX
pactBopureneil. [IpaBuna xpaneHust s70B B ObITY. Mepbl NepBOi MOMOIIM TPH OTPABJICHUU.
XUMUA U MEAULMHA.

buorenHble 351EMEHTBI U UX COETUHEHMUSL.

OOmuii 0030p OHOJOTUYECKOW PO JJIEMEHTOB-OPraHOTCHOB YTiepoa. Bomopos.
Kucnopon. Azor. Cepa. @ocdop.

buonorudeckasi pojib HEKOTOPBIX HEMETAJUIOB, HE OTHOCSIIUXCA K opraHoreHam @dtop.
Xnop. Bpom. Moxa. Kpemuuii. Cenen.

buonornueckn BaxkHble HEOpPraHudeckue coenuHeHus HemeramwioB. Kucimopoa. O30H.
Bopa. Munepansuble Boabl. Ilepoxcum Boaopoaa. DepMeHTATHBHBIE CPEACTBA 3alUTHI
opranusma. CepoBogopoa. AMMuak. [{lukin moueBuHOOOpa3oBanusa. MoHOOKCH a30Ta.

Hutpatbl, HuTpuThl. Yriekucnslii ra3. MoHookcua yrieponaa. bydepHeie cuctemsl
opranusma. ['mapoxapOonatHas Oydepnas cucrema. Docdarnas OydepHas cucrema.
Mexannusm OygepHOro nedcTBUS cUCTEMBL. B3anMMOCBSI3b KpyroBOpOTOB OHMOTE€HHBIX
JJIEMEHTOB.

Heoprannueckyro OHOXMMHIO MOXHO paccMaTpuBaTh Kak MPHJIOKEHHWE MPUHIIUIIOB
KOOPJAMHAIIMOHHOW XUMHUH METAJUIOB K OHOJIOTHUecKHM TpobOiaemMaM. MeTauibl B OpraHu3Me
YeloBeKa

buonorudeckas pojib «METaIOB KU3HI)

O6mmit 0630p posm «meramwioB. Harpuit. Kanuit. Marauit. Kaneumii. J[anabie MeTasibl
paccMmaTpuBaroTca corjacHo maHa. ConaepkaHue B 3€eMHOM Kope. BakHeillmme mpupoaHbie
coenuHenusi. Conepkanue M (QOpMbl CYIIECTBOBAHMSI B KUBBIX OpraHu3max. buomormueckas
ponb. IlpuMeHeHHe MeTaljga M €ro COCOUHEHWM B MeaulMHEe. TOKCMYHOCTh METajla M €ro
COCTMHEHUH. )

OO6mmit 0630p posn metainoB. JKenezo. Mapranen. Kobanst. Meap. [{unk. MoaubaeH.
JlaHHbBIE METaJIIbl PACCMaTPUBAIOTCS COTJIACHO IJIaHA:

1 Conepxanue B 3eMHOii KOpe.

2 Baxueiimme MIPUPOIHBIE COCTUHEHUS.

3 Coaeprxanue u (hOpMbI CyIIIEeCTBOBAHUS B )KUBBIX Opranu3Max. buosornueckas posb.

4 [lpuMeHeHre MeTaJlJIa U €r0 COSAMHEHHUI B MEIUIIMHE.

®dusznonoruyeckass M IMaToJOTHMYECKasl pOJib HEKOTOPHIX AJIEMEHTOB B OpPraHU3ME.
OneMeHThl. KoMmruiekcHbie (KOOpJIWHAIMOHHBIC) COCAMHEHHUS Pa3JIMYHBIX O3JEMEHTOB B
opranusMme. DJIeMeHThl, 00J1e3HH, JIeKapcTBa. bHoIorniyecku akTUBHBIE MOJICKYJIBI.

Bona. AwmwuHOkHcnoTBl.  AckopOuHOBas kuciota. OpTOMOJIEKYNISpHAs METUIMHA.
buonoruueckn axkTuBHBIE OJUTOMEpHl buonoruueckas poib HEKOTOPHIX METa/IOB, HE
OTHOCSIIIMXCS K «MeTaiaM xu3Huy. Amomunuii. Cepedpo. bapuii. Ptyts. CBuner.

IIpaktuka:

TemaTnueckas BUKTOpUHA «XUMHS U MEIULIUHA».

duznyeckas XMMHUI U MEIUIMHA

®uznosor - 370 (PU3MKOXUMHUK, UMEIOIIHUNA JEJ0 C SIBICHHUSIMH >KMBOTO OpPraHu3Ma.
.M. Ceuenon JXuBbie OpraHu3Mbl MOTYT CYIIIECTBOBAThH JIMIIb OJaroaaps Ux 3aMedareIbHOM
CIIOCOOHOCTH KMHETHYECKH KOHTPOJIUPOBATH XUMUYECKUE PEAKIIMU U TEM CaMbIM MOJABIIAThH
CTPEMJICHHE K TOCTHIKEHHUIO TEPMOAMHAMHUUYECKUMX paBHOBecuil. MIB. bepe3sun Xumuueckas
TEpMOJAMHAMUKA U KUBbIE OpraHu3Mbl TepMoIMHaMUKa U OpraHU3MBbI.

XuMudeckass U OMOXMMHYECKas KUHETHKa W Katanu3. DepMeHTBhl - OHOJOTHYEeCKHe
KaTajau3aTopbl. 3HAUEHUE PACTBOPOB JJIsi OMOTIOTHU U MEIUIIIHEI.

KucnotHo-menouHoe paBHOBecue U OypepHbIE CHCTEMbI OpraHu3Ma.

AMuHOKHCTOTHBIE Oy(dhepHbIe cucTeMbl. benkoBbie OydepHbIe CUCTEMBI.



N3meneHne KMUCIOTHO-IIEIOYHOTO PABHOBECHUS NP PA3TUYHBIX 3a00JI€BAHUSIX.

MemuuuHcKke MaTepuallbl

Heoprannueckue MeaumuHcKkue Marepuanbl. Metaiuibl.  YIJIEpOIHbIE MaTepHalbl.
MexaHu3Mbl B3aUMOJCUCTBHUS MEAMIIMHCKUX MAaTEpPHAOB C OHMOJOTHYECKUMU CHCTEMAaMHU.
B3aumopeiictBusi: marepuan - KpOBb, Marepual - TKaHb, MaTepuald - KIETKa, Marepuall
OMOIOJIUMEPBI.

HckyccTBenHbie opranbl. Anmaparbl «MCKYCCTBEHHOE CEpJIIE-JIETKOE», «UCKYCCTBEHHAs
noyka». VMCKycCTBEHHOE cepAle YelnoBeKa ¢ aBTOHOMHBIM HCTOYHMKOM MHUTaHus. Bompocel k

CEMHUHapaM:
1. Hon: wucropus OTKpBITHS, CTPOEHHE, (U3MUECKHEe M XUMHUYECKUE CBOMHCTBA,
IIPUMEHEHHE.

2. bopHast kuciaoTa, OOpHBIN CIUPT, AaHTUCENTUYECKAsT AKTUBHOCTD.

3. ®usnonoruueckuit pactsop. Jlsmuc. Hamarbipusiil ciuprt.

4. OypauminH. AKTUBUPOBAaHHBIM yrosb. ['opunuHukM, muiactelpu. VX npumeHeHwue,
CBOICTBa, CIOCOOBI XpaHEHMS.

5 . AcniupuH. [Ipumenenue, papmMakoIorudecKoe IeHCTBUE Ha OPraHU3M.

6. AHTHONOTHKH, Kitaccudukanus. J(ucobakrepuos.

7 . ApoMmaTuyeckue Maciia U UX JCHCTBUE Ha OpraHu3M. ApomaTeparnusl.

8. Acnupun, pusnueckue cBoCTBA, HCTOPUS TIOTyYEHHUS.

9. AHTHOHOTHKH, HCTOPUS OTKPHITHS.
1 O. Knaccudukarus sI0BUTHIX BEIIECTB.

11. Vrapnwiii ra3: npusHaku otpasienus. Oka3aHue NEPBOi MOMOIIH.

12. Pryrs. TokcuanocTh mapoB pryTd. COJNM PTYTH: KaloMesb, CyJdeMa, MPHMEHEHUE B
MeauimHae. Mpibsik. CBuHer. CoeTMHEeHUsT XpoMa.

IMpakTuka:

HccnenoBanue nekapCTBEHHBIX MIPENAapaToOB.

JlenoBass urpa «Cmacute OosibHOTO». JlenoBas HWrpa COMPOBOXKIACTCS IPOBEICHUEM
KaueCTBEHHOTO aHaJlM3a pacTBOPa KOHKPETHOTO BellleCTBAa XMMUYEeCKUMH MeTofamH. (BemecTsa:
THOCYNb(AT HATPUSI, HOBOKAWH, JIAKTAT Kajublus, O-TII0K03a, MEAHBINA Kyopoc, OpoMHUJ Kaus,
cynbdaT Maraus).

HccnenoBanne TOKCUYHOCTH OBITOBBIX BemiecTB. OcToposkHO, mumieBbie J[o6aBku! Mx
JlelicTBrEe Ha OpraHu3M.

Pemenue 3aay no oOrieit XUMUU ¢ MEAUKO-OUOIOTUYECKOI HAMPABICHHOCTBIO.

KoHnkypc (koimdecTBeHHBIN) uMcna pemeHHbIX 3anad. CocraBieHne cOOPHUKOB 3ajad
yuamuxcs o teme (¢ permenusiMu). CocTaBieHHe TBOPUYECKUX PACYETHBIX 3a7ay MO Pa3InYHbIM
TEMaM.

JlexapcTBEeHHbBIE IIpenapartbl, X BUJbl U Ha3HadeHHe. Kaxmoe jekapcTBO -XUMUYECKUM
pEaKTuB.

Muororpanssii Woa. IloueMy on Hago nepkaTh B IUIOTHO 3aKYITOPEHHOM CKIISTHKE.
«3enéHkay WM PacTBOP OpHIIMAHTOBOTO 3enéHoro. HeoObluHble CBOMCTBa OOBIYHOMN
3ENEHKHU.

AKTUBUPOBAHHBIN YrOJIb.

JlexapcTBa oT mpoctybl. Butamunsl CamoiebHbIE JIEKapCTBA.

ACIIMpUH WM alleTUICATUIUIIOBAs KUCIIOTa U €ro CBOMCTBA. YTO moJie3Hee: aClUupyH WU
yIicapuH, HypodeH wim udbynpoden?

[Iepexuch Bogopoa u ruaponeput. CBoMCTBa MEPEKUCH BOAOPOAA.

[lepmanranat Kanausi, MapraHlOBOKMCIBIA Kalui, OH K€ «MapraHijOBKa».
HeoObr4nbIe cBOiCTBAa MapraHIOBKU. Kakyro 0macHOCTh MOXKET MPEICTaBISATh MAPTaHIIOBKA.

HyxHa nmu B tomaniHei anteuke O0pHas KUCIOTA.

Crapsle JiekapcTBa, Kak ¢ HUMH MOCTYIUTb.

Bomnpocs! k cemunapam.



1 . I[lepmanranat kanus. Mcropust oTkpbiTusa. @U3HYECKUE  CBOMCTBA.
OxucnurenpHble cBoMCTBA. [IpaBuia XpaHeHusl nepMaHaraHaTa Kajius.

2. llpumeHenne pacTBOpa IMEepMaHraHaTa Kalus B ObITY, B MeauuuHe. Mepbl TepBOi
IIOMOIIY MPU OTPaBJIEHUH KOHIIECHTPUPOBAHHBIM PaCTBOPOM I€pMaHIaHaTa Kajusl.

3. PacTBOp OpusumanToBoro 3eneHoro. [lepokcua Bogopoaa, HCTOPHUS OTKPBITHSL.
[Ieprunpons. dusndeckue, XUMUIECKUE CBOMCTBA. [IpuMeHenne B MequuHe:
KpOBOOCTaHaBJIMBAIOIIEE U AE3UHPUIUPYIOILIEE CPEJICTBO.

[Ipakruka.

JleiicTBre KUCIOT na OpuiuInaHTOBbIN 3eneHbld. Lllenounoe

pacllenaeHue JIEeBOMUIIETUHA.

KauecTtBeHHas peakiiys 1a nepokcu] BoI0poaa.

Tema 9. Xumust 1 uucToTa B IOME

Mpeina. CocTaB, CTpOCHUE, TOTYYEHHUE.

CuHTeTHYeCKHe MOIOLINE CPEACTBA U TOBEPXHOCTHO - aKTUBHBIE BEILIECTBA.

OcHoBHble  kommoHeHThl CMC:  mnoBepxHocTHO-akTUBHBIE — BeulectBa  (I[IAB);
BCIIOMOTaTENbHbIE BEIIECTBA: IIEIOUYHbIE COJIM - KAPOOHAT U CUJIMKAT HATPUsL, HEUTpaJIbHbIE COJIN
cynbar u dochar Hatpusa; KapOOKCHMETHIIEILIION03a, MOJTUBUHUIMUPPOIUIOH, XUMHUYECKUE
oTOenuBarenu (TEPCOJN); XUMHUYECKHE OTOenMBaTeNn (MEPEKUCh BOJOPOJA); (PU3UUECKHE
(omrrrueckue) oTOenmuBaTenu - (HIyOPECHUPYIOMINE COSAMHEHHS; aICOPOIMOHHBIE KPAacHTENIN
(ynbTpaMapuH, HMHJUIO, CUHTETHUYECKHWE OpraHMYecKWe IMHUTMEHTHI); OHMOoJ00aBKH (EepPMEHTHI
(Jumasbl, MpoTeasbl U JIp.); OTIYLIKN; aHTUCTATUKH.

CpenctBa OBITOBOM XUMHHM - XMMHUYECKHE CpPEACTBA IO YXOIy 3a COOCTBEHHOCTHIO.
OJICKIION, TOMeIeHusiMi, aBTomMoOuisiMu. K cpeactBam  OBITOBOM  XMMHMH — OTHOCSIT
Ne3uH(GUIMPYIOUINE CPENCTBA, peNeuIeHThl W mp. cpeacTtBa. CpenctBa OBITOBOM XMMHH,
MIPUMEHSIEMBIE JUISl BBIBEACHUS TISTEH.

[IpakTuka

Onpenenenue PH - cpenpt 6 MBIIIX u mamMmyHsx.

[Tpurorosnenne MbIJIII u3 cBeukn u CTUPATBLHON COIBI.

BriBenenune nisateH ¢ Tkanu. Mbina. CocraB, cTpoeHue, noinydeHue. CpaBHEHUE

cBoiictB MBIJIM co cBoiicTBaMU CTUPaIbHBIX MOPOIIKOB.

XuMusl 1 KOCMeTHYeCKHe CPpeACcTBa

Kocmernueckue morouue cpencra. Kpemsl. IlenHomoromue cpeacrsa. OnonackuBarenu u
koHauuuoHepsl. ['enmu. CocTaB M CBOMCTBA Kak COBPEMEHHBIX, TaK M CTapHHHBIX CPEJICTB
TUTHEHBI; TPAMOTHBIN BHIOODP CPEICTB TUTHUEHBI; MOJIE3HbIE COBETHI IO YXOY 32 KOXKE, BOJI0CaMu
u mosiocThio pra. CocTaB M CBOWCTBA HEKOTOPBIX MpENapaToB TMTHEHWYECKOW, JeueOHOU u
JEKOPAaTUBHON KOCMETHKH, TPAMOTHOE MX HMCIOJIb30BaHUE. XUMHUUYECKUE TIPOLIECCHI, JIEXKAIIHUE B
OCHOBE yXOJa 3a BOJIOCAMH, MX 3aBHUBKH, YKJIAJKH, OKPAaCK{; IPAaBWIBHBIN yXOJ 3a BOJIOCAMH,
IrPaMOTHOE HCIIOJIB30BAHME MPENaparoB JUIsl OKPACKH U YKJIAJKHA BOJIOC, OPUEHTHPOBAHHUE B HUX
MHOT000pa3uHu.

J1e3010paHThl U O30HOBBIN ILHT) IIAHETHI.

JlymucTsle BemecTBa B nap@roMepun, KOCMETUKH, MOIOIIUX CPEJCTBAX.

D¢dupnbie macna. CocTas.

Cnoxuble 3¢upsl. CocTaB, CTPOCHUE, NOJTyYEHHUE.

[IpakTuka

N3ydenne cocraBa J[eKopaTHBHON KOCMETHUKH 10 3TUKETKAM.

Onpenenenne PH - cpensl B MblIax 1 MIaMITyHSIX.

W3Bnedenue 3(UpHBIX Macel M3 pacTUTENbHOro Martepuana. Ilepednas wmsra, enoBoe
Macio.

[TomydyeHue ClOXKHBIX S(PHPOB M3 OPraHUYECKUX COCIMHEHMH. OTHIMETaHAT (3amax
poma). M300yTunsTanar (GpyKkTOBBIH 3amax).

Tema 10. Xumus u nnanera 3emis



XUMHUYECKHE 3JEMEHThl B Omocdepe. bHOreHHbIE W BTOPOCTETICHHBIE XUMHYECKHE
3JIEMEHTHI. MaKkpo U MUKpO3J1eMeHTHI. [IpuunHbl 1 pU3HAKU HEIOCTATKAa B OPraHU3ME YeJIOBEKa
HEKOTOPBIX JIeMEHTOB. bruoreoxumuyeckrne nukibl. L{ukibl ra3o00pa3ubix BemecT .OcaiouHbIe
mukiel. KpyroBopor azora B Omochepe. Cuneparnus. KpyroBopor yriaepomga B Ouocdepe.
KpyroBopoT kucnopoma B Ouochepe. Ilpaktmueckass pabora «KadecTBeHHOE oOmpeaeTcHHE
HEKOTOPBIX TSDKEJIBIX METAUIOB B BOJe». ATMocdepa Kak CBETOQHIBTP. 3aCOPEHHOCTH
atMocdepsl. [IpuunHBl M3MEHEHUS SIPKOCTH, I[BeTa aTMOCQEpbI, MPO3PAaYHOCTH U BUAUMOCTHU
atMocdepsl. Okosiorndeckue mpobiemsl B atmocdepsl. IlapHukoBsiii a¢dexr. IlapHukosbie
ra3pl. BropocTeneHHble KOMMIOHEHTBHI aTMochephl (YrJIEKHCHBIM ra3, MeTaH, OKCHJAbI a30Ta,
TporocdepHbIii 030H, Xjopdropyriepoasl). [lociencreus nmapHUkoBOro 3¢dekrra. O30HOBBIN
IIUT U 030HOBas nbIpa. Llukn o3oHa. IIpuumHBl MCTOHYEHHS 030HOBOrO IuTa. BemectBa —
3arpsizHuTenu Tponocdepnl. Okcunpl cepbl U xiopa. Kucnorueie noxau. XvUMH3M MPOIIECCOB.
@oTOXUMUYECKUN cMOT. Poib OKCHMIOB a30Ta, 0O30HA, YrapHoOro rasa, yrieBOJOpPOJOB U
aNbJIeru1I0B B 00pa3oBaHUM (POTOXUMUYECKOTO CMOTa.

[Ipakruka:

N3yuenne KUCIOTHOCTH 0CaJKa

HccnenoBanue Bo3ayxa na coAep)KaHHE BPEIHBIX IMpUMecel (BU3YyalbHO M IPU MOMOIIU
MUKpockona). Jlebunut mnpecHodl BoAbl Ma MiaHeTe. 3arps3HeHHe Bojbl. [IpeaenbHO
JOTIYCTUMBIE KOHIICHTpauu BemiecTB B Boje. 0030p 3HaveHnmii [1JIK mo Hambosee omacHbIM
BemectBaM. Ctounsle BO/IbI. IlepBuunas, BTOpuuHas U TpeTudHas 00paboTKa CTOYHBIX BOJI.
XUMHYECKHE CMOCOOBl yHaleHus 3arpsi3HeHU (copOuMs, HeWTpanuzauus, Koarysasuus,
CTepWIN3alusl, SKCTPAKLHUS, AIEKTPOXUMUYECKUE crocoObl). CHHTETHYECKHE IOBEPXHOCTHO-
aKTUBHBIE BEILECTBA Kak 3arps3HuTenu ruapocdepsl. Mcrounuku /[MOKCHHOBOTO 3arps3HEHUs
BOJIBI.

Ompenenenue coaep>kanusi HOHOB Bojoposa B Boae: PH- daktop Bomel (uccimenoBanus
po0 BOJBI C TOMOIIBI0 OYMaXKHBIX HHIMKATOPOB).

«OrmnpeneneHnue aMMraKa 1 HOHOB aMMOHHUS B BOJIe». DKOJIOTUYECKUE TPOOIEMBI
mutocdepsl. [lecturmnel. MHCceKTULIMABI,  TepOULMIBI, (PYHTULIUIBI, POJCHTULIUIBI, HEMATOIHI,
akapuIuael. KoMmiekcHasi cuctema 3amuThl pacteHuid. Hutpatel 1 HUTpUTHL VX BIusgHUE Ha
OpraHu3M 4YeJOBEKA.

«OnpeaeneHne OTHOCUTEIBHOTIO KOJMYECTBA HUTPATOB 6 TOYBEM.

«OrnpenenéHHble TSKEIbIX METAIJIOB B MOuYBe (MOHOB MeAu [IByXBajeHTHOMH, CBUHIIA)Y.
OKOJIOTUYECKMII MOHMTOPHUHI. 3aJadyd SKOJOTMYECKOIO0 MOHUTOPHUHra. XUMHUYECKHE U
OMOJIOrMYecKre MeToIbl aHanu3a. buonHaukanus. XuMudeckrue MeToAbl KOHTPOJIS.

«O1eHKa 3arpsi3HEHHs] BO3[yXa IO COCTOSHUIO XBOM COCHBD». MeETO/Ibl MOHHUTOPHUHIA
BO3AYIIHOM Cpelbl.

«O11eHKa 3arpsA3HEHUs BO3/1yXa 110 COCTOSIHUIO XBOW COCHBI».

«OnpeaeneHue YUCTOThI BO3yXa MO JUIIAWHUKAM.

«CHer — MHIUKATOP YUCTOTHI BO3AYyXa».

«OnpeneneHue 3anblJICHHOCTH BO3IyXa».

«O1eHKa YUCTOTHI aTMOC(HEPHOTO BO3yXa M0 BEJIMYHNHE aBTOTPAHCIIOPTHON HATPY3KH.
MeToabpl MOHUTOPHUHTA BO3IYIIHON cpefibl. «PacTeHus — UHAUKATOPHI II0OA0POAUS IOYBY.

«PacTeHus - UHAMKATOPbl KUCIOTHOCTH MOYBY.

«PacTeHuss — MHIUKATOPbI BOJHOTO PE&XKUMA MIOUBY.

«OpraHoienTHYEeCKUE NOKa3aTeNn BOIbDY.

«KectkocTh  BOAb». MeToabl MOHMTOpUHra BOAHOW  cpeabl. «VccnenoBanue
BOJONIPOBOJHON BOJABDY.

Tema 11. Hayuno- uccnenoBarenbckas IpoeKTHas 1€ATEIbHOCTh

Teopus. I[lonsarne npoekra. Tumel MPOEKTOB, OCHOBHBIE ATaIlbl BBIIIOJHEHUS IPOEKTA.
Kpurepuun oneHuBaHus BBHINOJHEHUS W 3alIUTHI MIPOEKTOB. Co3gaHNEe MPOEKTa OCYIIECTBISETCS
10 CJAEAYIOLIUM 3TallaM.

e Onmnpenenenre TpoOIeMBI,



Axryanuzauus TeMe - Beioop 00bekTa U3ydeHus;

IlocraHoBKa LIeIX M 33724,

[Tonbop matepuana;

Br160p MeTOI0B HcCIeI0OBaHUS;

[IpoBenenue sxcriepuMeHTalIbHON paboThl® - Odopmitenue padboTbI®

e 3amuTa NpoeKTa, MPeICTaBICHUE Pe3yIbTaTOB.
Bremonnenne MMPOCKTOB € HMCIIOJIB30BAHUEM KOMIIBIOTCPHBIX TEXHOJIOTHHi. Bamnra
MIPOEKTOB.
@DOopMBI KOHTPOJISI U aTTECTALIMK 00yYaOLIUXCs
JUis oTclieXUBaHUS Pe3yJbTaTUBHOCTH 00pa30BaTEIbHOTO IpoIlecca IO IMporpaMmme
«XWMHS B )KU3HU YEITOBEKA» HCIIOJIB3YIOTCA CICAYIOIINUEC BHUbl KOHTPOJIA:
® TpeIBAapUTEIbHBIM KOHTPOJb (IPOBEpKAa 3HAHMN Y4Yal[UXCSd HAa HadyaJlbHOM JTare
ocBoeHusi [IporpamMmsbl) - BXOAHOE TECTHPOBAHHE; - TEKYIIUH KOHTPOJb (B TEUEHHUE
BCEr0 CpOKa pean3aliy MporpaMmal)e
® UTOrOBBIN KOHTPOJb (3aK/IIOUUTENIbHAS MPOBEPKa 3HAHUN YMEHHMM HaBBIKOB IO UTOram
peanuzanuu [IporpaMmer).
DopMbI aTTECTAUKI

e camMocTosTeabHas padoTa s

® TECTHUPOBAHHE;

L TBOPYECKHUEC OTUCTEI,

® y4acTHE B TBOPYECKHX KOHKYpCaX M IPEIMETHOW OJIUMIHMAJIE IO
XUMUH;

® TpE3CHTANHUS U 3alIUTa TPOCKTA.

Tekymuii KOHTPOJIb:

dopmamMu KOHTPOJIS YCBOEGHUs ydeOHOro marepuana IIporpamMmel SIBISIOTCS OTYETHI IO
MpaKTU4YeCKUM padoTaM, TBOpPYECKHE paOOTHI, BBICTYIUIEHHWS Ha CEMHHapax, CO3JaHue
Mpe3eHTaluu no TemMe u T. 1. O0ydaromuecs BBINOJIHIIOT 3a/laHUsl B WHIAUBUAYAJIbHOM TEMIIE,
COTpyOHHMYAs C TMeAaroroM. BbIMOJIHEHHE TMPOEKTOB CO3/1aeT CUTYalLMIO, TO3BOJIAIONIYIO
pean3oBaTh TBOPYECKHE CHIIBI, 00ECIEYUTh BBIPAOOTKY JTUYHOCTHOTO 3HAHHUSA, COOCTBEHHOTO
MHEHUS, CBOET0 CTHJIA JEATENbHOCTH. BKioueHHe oOy4arouuxcs B peajbHYI0 TBOPYECKYIO
NeSITeNIbHOCTD, TMPHUBJICKAIOIIYI0O HOBU3HOM M HEOOBIYHOCTHIO SIBIISETCS CTHUMYIIOM pPa3BUTHUS
Mo3HaBaTelbHOro uHTepeca. ONHOBPEMEHHO Pa3BUBAIOTCS CLIOCOOHOCTH BBISBISATH MPOOIEMBI U
paspeniath BO3ZHUKAIOIINE TPOTUBOPEUHSL.

[To okoHYaHMM Ka)XIOW TEMbl MPOBOAMTCA WTOTOBOE 3aHATHUE B BHUJAE TEMATHUYECKOTO
TECTHUPOBAHUSI.

WroroBas aTTecTainus npeaycMaTpUBAET BBIIIOJHEHUE UHIMBUIYAIBHOTO MPOEKTA.

Opranu3anMoOHHO-TIeIarOrMuecKre ycaoBus peanuzauu [IporpaMmel.

Y4eOHOo-MeToAuYeCcKoe 0OecTeueHre MporpaMmbl

Metonuka oOydyeHuss 1o mnporpamme «Xumus B OBITY» COCTOMT €3 COYETaHUS
JIEKIIMOHHOTO  M3JIO)KEHHMSI ~ TEOPETHYECKOro  MaTepualla C  HaraIHbIM  [OKa30M
WUTIOCTPUPYIOIIETO MaTepuaia U MPHEMOB peIIeHHs MpakTHuueckux 3amad. OOyuyaromuecs
3aKpEIJISIOT MOJIyYeHHBIE 3HAHMSI MyTeM CaMOCTOSATEIHHOTO BBITIOJHEHUS MPAKTUYECKUX PaboT.
JIst pa3BUTHUS TBOPUECKOTO XMMUYECKOTO MBIIIJIEHUSI U HABBIKOB aHAIIMTUYECKOW JESITEIbHOCTU
Mearor MPOBOJUT CEMHHAPHI, 3aHATHS IO MPE3CHTAIMH TBOPYECKHX M MPAKTHYECKUX paboT
>MO3TOBBIC HITYPMbI, HHTCIIJICKTYAJIbHBIC UT'PBI.

MatepuanbHO-TEXHHUYECKOE 00ecIieueHIE MPOTrpaMMBbI

Opranu3aliOHHbIE YCIOBUS, MO3BOJIAIONINE PEAM30BaATh COJAEPIKAHKUE JOMOJTHUTEIIbHON
00pa30BaTeNbHON MporpaMMbl «XUMHUS B OBITY» MPEANOIAraloT HATUIHeE.



-TIOMEIIEHUS], YKOMIIJIEKTOBAHHOTO CTaHIAPTHBIM Y4eOHBIM 00OpYyJOBaHHEM U MEOEINbIo
(ocka, mapThl, CTYJbs, MIKa(bl, JIEKTPOoOOECeUeHIe, BEITSHKHON MIKag, paKOBHHA C XOJIOIHOM
BOJIOIIPOBOHOM BOJION).

-HEOOXOIUMBIX ISl SKCIIEPIMEHTOB 000PYI0BaHUS U PEAKTHBOB.

-MynsTuMeuHOrO 06OpyHOBaHMs (KOMIBIOTEp, HOYTOYK, IPOEKTOp, (IdII- KapTL,
9KpaH, CPEe/ICTBA TEIEKOMMYHHUKAIUU (JIOKAJIbHbIE IIKOJIbHBIE CETH, BHIXOJ B UHTEPHET).

Junaktuueckoe oOecrieueHne npeanoiaraeT HajJuunue TEKCTOB Pa3HOYPOBHEBBIX 3aJaHUA,
TEMATUYECKUX TECTOB IO KAXKIOMY pa3Jielly TeMbl, HHCTPYKIIUI JJIs1 BEITIOJHEHUS TPAKTHYECKIX
pabot, Tabmumpl xuMuyeckux odnemeHtoB JIM. MenneneeBa, TaOnMHMIBI pacTBOPHUMOCTH
OCHOBAHMH, KHUCJIOT, COJICH.

KanpoBoe o0ecnieueHne nporpaMMsl.
[Tenaror, peanuzyromuii [IporpamMmy 101KEH UMETh BBICIIEE UK CPEAHEE
npodeccroHallbHOE 00pa30BaHUE B COOTBETCTBYIOIEM HAIPaBIECHUH U J1a0OPaHT,
ofecreunBaroINi €€ MPaKTUYECKYIO YacTh.
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