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PABOYAA NMPOIMPAMMA KYPCA
Kypca BHEYpPOUHOIi eATeNbHOCTY

«XnmMuna B 6bITY» Ha 6ase nabopatopmum XMMunm n 6uonorum
YpoBeHb 06pa3oBaHns ( Kacchl) : 0CHOBHOE obLiee 06pa3oBaHue 8 Knacc
KonnyecTtBo yacoB : Bcero - 34 yaca
Yyutens : MyToBKMHa HaTanba AHaTo/IbeBHa

Mporpamma paspaboTaHa B cooTBeTcTBun ¢ ProC 000



MosicHUTeNbHas 3anncka
HanpaBneHHOCTb [porpaMmmbl eCTECTBEHHOHay4Has
YpoBeHb 0CBOEHUS porpammbl - 6a30BbIi

AKTYanlbHOCTb WU 0CO6EHHOCTb NPOrpamMmmbl

Cuctema o06uero ob6bpasoBaHWs He Bcerga MOXeT o06ecneyunTb 06y4valoWMXCs TakKMM YpPOBHEM 00pa30oBaHMA, KOTOpbIA OyaeT
AOCTaToOYeH ANs peanv3alym UX Crnoco6HOCTEN B BblOpaHHOW cdepe AeATeNbHOCTU. lMporpaMma BHEYPOUYHOW AeATENbHOCTU «XUMUS B
ObITy» (fanee - Nporpamma) Hanpas/eHa Ha pasBuTve M (POPMUPOBaHUE Yy 0BYyYatoLLMXCA LLeIOCTHOrO NpeAcTaB/ieHns 06 OKPY>KatoLnx
BELeCTBaX Ha OCHOBE MOMYYEHHbIX XMMMUYECKMUX 3HaHUIN. B xome peanusauunm Mporpammel, 06y4varoLnecs COBEPLUEHCTBYOT CBOM YMEHUSA
M HaBblKMW B PpeELIeHUN NpPaKTUYeCKUX 3afad, 4YTO CMOCOOCTBYeT Pa3BUTUIO Y HUX JIOTUYECKOr0, WHXEHEPHOTEXHUYECKOTO W
3KOMIOMMYEeCKOro MbllIeHMa. Ha npumepe XuMMuKM, ydallnecs nofyyarT nNpeAcTaBleHUs O MeTofdax MO3HaHUA, XapaKTepHbIX AN
eCTECTBEHHbIX HayK (3KCMEepUMeEHTalbHOM U TEOPETUYECKOM)

MpegycmoTpeHHas [lporpamMmon peanusaums MeXNpeaMeTHbIX CBSi3ei MO03BOMUT 00y4valoWMMCS OCYLWEeCTBUTb MHTerpauuto
NMELWNXC NPeAcTaBNeHUn B UENOCTHYK KapTUHY MuUpa, a NPakTUYecKue 3aHATUS U NPOeKTHas AeATeNbHOCTb COBEPLUEHCTBOBATb
YMEHUS N HaBbIKN, HEOOXOAUMbIE A5 NPOBEAEHUS UCCNeA0BaHUS, CONOCTaBNEHMSA (haKTOB, aHan3a NONYYEHHbIX Pe3ynbTaToB, paboThl C
npunéopamn N peakTUBaMMU.

BnageHne 3HAHUAMM O XMMMUYECKMX BELLECTBAX MOryT 06eCNeyYnTb rpamMoTHOE OTHOLUEHME K Npupofe U K COGCTBEHHOMY 340P0BbHO
6e3 HaHeceHMsa yulepba. M03TOMYy 3HaHME BO3MOXHbIX MOCNEeACTBUIA BO3AENCTBUSA PaA3IMYHOIO Pofa XMMUYECKUX COeAMHEHUIn Ha
OpraHu3m 4efioBeka CTaHOBUTCA HEOOXOAMMbIM He TOMbKO NS Bpayei, HO U AN KaXA0ro yesnoBeka.

3HaHUs, NoNy4vyaemble B LWKOME MO XUMUU, BO3MOXHO M HEOBXOAMMO rpaMOTHO MPUMEHATb-

WOHbAXNW W oo NTaK? 3HAKOMATCA C COCTaBOM W CBOWCTBAMU Pa3/IMUYHbIX XUMUYECKUX BELLECTB, Kak
eCTECTBEHHbIM 06pa3oM MPUCYTCTBYIOLLME B YE/I0BEYECKOM OpraHu3ame, Tak WU Mpu He3aBUCMMOM BHELIHEM BO3AeACTBMU. LLIKONbHMKK
Y3HaKT, KaK MMEHHO 3TW BeLLEeCTBa BNAUSKOT Ha NPOLLECChI XXN3HEAEeATEeIbHOCTM OpraHn3Ma U Ha caMy XXWU3Hb Ye/loBeKa - YTO MOJIE3HO U B
KaKnUX KOMIMYEeCTBax, a YTO MOXET OKa3blBaTb OTPULATE/IbHOE B/INSHUE.

Mporpamma «Xunmusa B ObITY» 3HAKOMUT 006Yy4YarOLWMXCSA C KOMMNEKCHbIMK Npo6ieMamMmn 1 3agadaMu, TPEOYOLWMMN CMHTE3a 3HAHWUI
no pagy npeameTtoB (hn3nka, 6U0N0OrMA, 3KONOrus, reorpadus, uctopus).



JKonornyeckue 3afayvn: aHanm3 U3MEHEHUI B OKPYXXaloLLeil cpefe M OopraHM3auusi CBOEro BAUSIHUA Ha CUTyauuto, GPOpMUpoBaHue
0epeXKHOro OTHOLLIEHUSA K NPUpoJe.

dusnyeckme 3agaun: nsyyeHme n3NUHECKMX CBOMCTB BeLLleCTB, PMU3NUYECKMe MeTOAbl aHa/In3a BELLEeCTBa.

cTopuyeckme 3agavn: UCTOPUYECKME CBEAEHNS O BANSHUM XUMUWN Ha XXU3Hb YeNioBeKa.

Bruonormueckne 3agayun: n3yvyeHne XMMMUYECKOro cocTaBa 06BbEKTOB XKMBOW NPUPOAbI.

MHpopmaTuka - nouck mHgpopmaumm B VIHTepHeTe, co3daHue U oopmneHne npe3eHTauuid, paboTa B TEKCTOBbIX M TabNUYHbIX
peaakTopax.

CopgepxaHue MporpaMmbl 3HAKOMUT 00YUaOLLINXCS C XapaKTEPUCTUKOI BELLLECTB, OKPYXXatoLMX HAc B OGbITy: BOAA, MOBapeHHast COfb,
nuueBas coaa, C BellleCTBaMM, U3 KOTOPbIX CAenaHbl Nocyaa, CNUYKW, KapaHaaliu, bymara, CTPOUTENbHble MaTepuanbl, aBTOMOOMUIbHAN
TEXHMWKa, NeKapcTBa u T. n.

Takne Tembl Kak: «Bopa», «[loBapeHHast cofb», «CnnUYKmM», «bymara» Aat0T BO3MOXHOCTb aKTya/im3auuy 3KOMOTUYECKUX 3HAHWIA
obyuvarounxca. MpakTuyeckne 3aHATMSA CNOCOOGCTBYHOT (HOPMUPOBAHWUIO CheunanbHbIX YMEHWIA W HaBblKOB PaboTbl C BELECTBAMU U
o6opyaoBaHNEM.

MpoeKTHble paboThl, TemMaTMKa KOTOpPbIX npuBoaAuTca B [lporpamme, MO3BONAT CHOPMUPOBATL Y 0OYy4yalOLWMXCA YMEHWe
CaMOCTOATeNIbHO NpuobpeTaTh M NPUMEHSATb 3HAHUS, a TaKXXe Pa3BMBAKOT UX TBOPYECKME COCOOHOCTM.

AKTyasnibHOCTb porpammbl 06yc/ioB/ieHa TeM, YTO B y4eOHOM MNaHe No npegMeTy «Xummus» 0TBefeHO BCero 2 yaca B Hefento B 8 m 9
Knaccax n 1yac B 10 n 11 knaccax, 4To AaeT BO3MOXHOCTb CCHOPMMUPOBATL Yy 006yYatoLMXCA TONIbKO 6a30Bble 3HaHUA NO nNpeameTy. B Toxe
Bpemsi Bo3pacT 14-15 net aBnseTcs BaXKHbIM A5 NPOeccMoHanbHOro camoonpeaeneHns obydvarowmxcs. Bo3aMOXHO, UTO MPOCHYBLLKNIACA
NHTEPEC K XUMUU MOXKET B/IUATH Ha BbIl

[epanwnyeckasn uenecoobpasHocTb Nporpammel

Meparornyeckass LenecoobpasHocTb [lporpaMMbl 3aKni4vaeTcs B TOM, 4UTO B Mpouecce 00yyYeHMs CO34aKOTCA YCNOBUSA K
(hopMUPOBaHMIO Y 00yYarOLLNXCA LENOCTHOW KapTUHbI MUPa, BOCMUTaAHUIO N0 TBOPUYECKUX M KOHCTPYKTUBHO MbICMAWMX, FOTOBbIX K
PELIEHN0 HeCTaHAapTHbIX >XM3HEHHbIX 3agad. Ha 3aHaTMAX no [lporpamme (OpMUPYHOTCS YMeHWs 6e30nacHOro obpalleHns ¢
BellecTBaMu, UCNOMb3YEMbIMU B MOBCEAHEBHOM XXWU3HW, 3aKNafblBatOTCA HOPMbl 3[0POBOro 06pasa XXM3HU. 3HAKOMCTBO 06YyuvaroLmnXcs ¢



XUMUYECKUMMN BeLLeCTBaMMU, N3 KOTOPbIX COCTOUT OKpPY>XarwWuid MUp, MO3BONAET PaCKPbiTb BaXHeWLWMe B3aMMOCBS3N 4esioBeKa U
pa3/IMyHbIX BELLECTB B Cpefe ero 0butaHus.

OTnnuuTenbHble 0CO6eHHOCTU NMporpammel.

Mporpamma UMeeT NPUKNaLHYK HanpaBNeHHOCTb W CAYXWUT AN1A YA0BNEeTBOPEHUS WMHAMBUAYANbHOTO MHTepeca 06ydarowmxcs K
N3YYEHUIO U NMPUMEHEHUIO 3HAHWI NO XMMWUWU B MOBCEAHEBHOW XWU3HW. B TlMporpamme ctaBuTCcs 3agada Heob6XxoAMMOCTW 06ecrneynTb
XVMUYECKY0 TpaMOTHOCTb B Hanpas/ieHUW COXPaHeHWUs 340pOBbfA, KaK 3an0ra YCMewHOCTU YefloBeKa B XXWU3HW; [AeTCA MOHATUE O
NEeKapCTBEHHbIX BELEeCTBAX WU MexaHu3Max UX [eACTBUA Ha opraHusm 4enoeka. CopgepkaHue [porpammbl OnpegensieTcs ¢ yyeTom
BO3PACTHbIX 0COOEHHOCTEeN 06yYaloLWmMXCs U UX MHTepecoB B 06/1aCTU MO3HaHUA MUPa, K caMOMy cebe, XXM3HW B LIe/IOM, a TaKXke C yYeToM
MCUXONOro-rnefarornyeckux 3aKOHOMepPHOCTe 06yYeHUs M POPMUPOBAHUSA €CTECTBEHHOHAYUYHbIX 3HaHWI W BUAOB MNO3HaBaTe/IbHOWA
peatenbHocTn. Ocoboe BHMMaHWe yaensetcs (hOpMUPOBaHMIO IKOTOTMYECKMX 3HAHUIA 0ByYatoLmnXxCs.

Llenb n 3agaumn lNporpammbl

Llenb: dopmupoBaHne y obydvarowmxcs rnyboKoro M ycTOMYMBOIO WMHTEpPeca K MUPY BELeCTB M XMMWYECKUX NpeBpaLLleHni,
npuobpeTeHne HEOOXOANMBIX MPAKTUUYECKNX YMEHUIN N HABbIKOB MPOBELEHUSA 3KCMEPVMEHTOB.

3agayu:

Obyuvatouime:

- paclwpeHne Kpyrosopa obyyaroLnxcs;

- MOBbIWEHNE UX UHTEpPeca K XMMUU U pa3BUTUE BHYTPEHHe MOTMBaLMK yYeHUs Yepe3 opMUpoBaHUeE MpeLCcTaB/IeHNA 0 cocTase U
CBOMCTBaX XMMMUYECKUX BELLECTB M MaTepuanoB, OKPYXXaKLWMX Ye/loBeKa B MOBCEAHEBHOMN XXU3HN N MeAULNHE;

- pacwupeHve u yrnybneHve 3HaHWn 0ByvalOWMXCA O PONU XUMWUYECKUX 3NEMEHTOB M UX COEAWHEHWUI B >XU3HELEeATe/IbHOCTU

opraHusMa”™BaxXKHenwmnxxmMmunyeckn npespawieHnax” exawn**ocHos" M 6onmsma**"npuMmeHeH "N w aw MW EKNO 2bIN

- paclwmnpeHne n yrny6neH|/|e 3HaHWI 06y‘-IaI'OU.I,I/IXCFI no oBnageHno OCHOBaMW METOAOB MO3HaHWUA, XapPaKTEePHbLIX A1 eCTECTBEHHbIX

Hayk (HabnoaeHue, cpaBHeHWE, IKCMEPUMEHT, U3MepEHNE);
- MOAr0TOBKA 00YYatloLUXCS, OPUEHTUPOBAHHbBIX HA XUMUYECKWI NPoduibL 06yUYeHUs, K YCBOEHUIO MaTepuana noBbILEHHOIO YPOBHS

CJ/TOXKHOCTK NO XUMUN.



Pa3BuBatoLine:

- (hopmupoBaHue creynanbHbiX YMEHUIA N HaBbIKOB paboTbl C XMMMUYECKUMM BELLECTBAMW U MaTepuanamm B O6bITY U UCNOJ/Ib30BAHUSA
MONYYEHHbIX 3HAHW Ha NPaKTUKe;

- pa3BUTME TBOPUYECKMUX CNOCOOHOCTEN N YMEHUI yYalMXca caMOoCTOATe/IbHO NpuobpeTaTb U NPUMEHATb 3HAHUSA Ha MpPaKTUKE.

BocnuTaTenbHble:

- BOCMUTaHMe 3KOIOTMYECKON rpaMOTHOCTU U XMMUYECKOW KyNbTypbl NpK 06palleHnmn ¢ BewecTeamu,

- BOCNUTaHWe 3MOLMOHaNbHO- LLEHHOCTHOIO OTHOLUEHUS K OKpY>KaloLemy Mupy;

- OpueHTaLMs Ha BbIGOP XMMWUKO-6MON0rM4ecKoro npoguns.

Appecat lNporpammsl

Mporpamma akTyanbHa Ans obydatowmxcs 8 knaccoB (14-15 net). Ha obydeHue no lMporpamme MpUHUMAlOTCS BCe Xenakouue,
nmerowme 6a30Bble 3HAHMA MO0 XUMUM U He MMetloLMe NPOTUBONOKA3aHWIA NO 340P0BLIO.

dopMbl N PEXNM 3aHATUMNA.

dopmbl opraHmnsaynm y4ebHoro 3aHATUA:

- NNIeKLNOHHO-CEMNHAPCKOE 3aHATUE;

- NpaKTMU4YeckKoe 3aHATue,

- becefa;

- KOH(pepeHuus,

- urpa.

dopmbl opraHmsaummn obpasoBaTe/lbHOro rnpouecca - rpynnosas, UHANBMAYaIbHas.

CopepxaHue lMporpammbl npegnonaraet pa3HoobpasHble BUAbl AeATENbHOCH

aTblIMaMOoLW UATeNIbHbIATPOEETHbLI*a00TbICUCNONb30BAHMEM Pa3INYHBIX UCTOYHUKOB MHOpMaLLUN,

Mpynnosas (6ecepa 3BpucTUYecKasd, 3aliuMTa MPOEKTOB, NabopaTopHOe 3aHATWE, NeKUuus, OonMMnuaga, OTKPbITOe 3aHATue,
NpakTUyecKoe 3aHATMe, Npe3eHTauus, ceMuHap).

NHuansnpyansHasa (HabnwogeHne, oTpaboTKa HaBbIKOB PeLLEHMsA NPakTUYecKnx 3agad).

JTeKUMOHHO-CeMUHapcKas (opma npoBefeHNs YUYeOHbIX 3aHATUIA NO3BOSIAET pacWuUpuUTb W YrayouTb 3HAHUA O XUMUYECKUX
BeLLecTBax, NPUMeHSAEMbIX B ObITY, CTPOUTENIbCTBE, MeAnUuHe U T.4. CeMuUHapbl CNOCOBCTBYIOT MOBbLILLEHWNIO YPOBHSA CaMOCTOATE/IbHOCTHU



obyvaroLlMxca B YCBOEHUM MaTepumana v npu pabote C AOMNONHUTENbHLIMU WCTOYHMKAMW WHGOpMaunmn. [pakTUYeCcKue 3aHATUA
CNoco6CTBYOT (HOPMMPOBAHUIO CrieyuanbHbiX YMEHUA U HaBbIKOB PaboTbl C XMMUYECKMMU BewecTBaMn M obopyaoBaHuem. Co3fgaHue
MPOEKTHbIX paboT MNo oTAeNbHbIM TemaM [lporpaMmmbl MO3BONAKT Pa3BUTb TBOPYECKME CMOCOBGHOCTU, CPOPMUPOBATL Yy 0OyYatoLLINXCS
YMEHUNS CaMOCTOATENbHO NPUOBPeTaTb 3HAHMUA.

NHTerpaymsa, nporpamma yrnyonsietr 3HaHMA N0 OGMONOrMU, XUMWUW, 3KONOTUW, MeAULUWUHbI, NCUX0Nornn. WMTOromMm YCBOEHUS
nporpamMmmbl ABASETCA 3aliMTa NPOeKTa.

PeXum 3aHATMA: 1pa3 B Hegento no 1 uacy.

Cpok peanusaumnmn Nporpammbl. CpoK peannsaynm nporpammsl - 1roa.

Ob6Luee KONMYeCcTBO y4ebHbIX YacoB, 3anslaHUPOBaHHbIX Ha Becb Nnepunog obyyeHus: 34 yaca.



MnaHnpyemble pe3ynbTaTbl 0CBOeHUSA MporpaMmbl. O6pas3oBaTe/ibHbIE Pe3y/bTaTbl:

Mocne 3aBepLueHns 06yuyeHUs no Mporpamme obyuvarollmecs 6yayT 3HaATb:

- COCTaB, CBOlicTBa, 06/11aCTU MPUMeHeHMUs Hambosee PacnpoCTPaHEHHbIX BELLECTB WU MaTepuasioB M yMeTb NPUMEHSTb KX MO
Ha3Ha4eHUto, cobntofas npaeuna 6e3o0nNacHOro 06paLLeHns ¢ HUMK;

- POfilb XUMUYECKUX 3NEMEHTOB U UX COEAUHEHUI B XXU3HEAELATENbHOCTI OPraHU3Ma;

- BOXHENLIMe XMMNYecKmne npespaLLeHuns, nexatine B 0CHOBe MeTaboNN3Ma;

- HEKOTOPble HEOPraHWYecKne 1 OpraHMYeckune BELLLECTBa, NPUMEHSEMbIE B MeAULVHE.

Mocne 3aBepLueHMs 06yyeHns no Mporpamme obyuvatouimecs 6yayT yMeThb:

- COCTaBNIiTb CXEMbl OCHOBHbIX KPYrOBOPOTOB GMOTEHHbIX 3/1EMEHTOB B NPMPOAE, 0GOCHOBLIBATL PO/Ib KaXAOr0 B COXPaHEHUY
NPUPOAHOr0 PaBHOBECHUS, aHANM3MPOBATb MPUUYUHBI U MOCNEACTBUS €r0 HAPYLUEHUS;

- MPOBOAUTL XUMUYECKMNIA IKCMEPUMEHT MO 0O6HAPYXKEHMIO KAaTUOHOB U aHMOHOB B PacTBOPaXx;

-co6ntoaaTh NpaBuaa 6e30NacHOCTM NpK 06palLLleHNI C NEKAPCTBEHHbIMY BELLECTBAMMU W CPEACTBAMMN BbITOBON XUMUN;

-COCTaBNATb OTYET O NPOAENaHHOM 3KCMEePUMEHTE;

-MPUMEHSTb BELLECTBA MO HA3HAUEHUIO;

-pellaTh 3afauyn pasMYHOW CTeMeHW CMOXKHOCTW: KaK TWUMOBbIE, TaK UM KOMIM/EKCHbIE, -pa3BMBaTh COOGCTBEHHYH WHULMATUBY W
Mo3HaBaTe/lbHY aKTUBHOCTb MPU PELLEHUM Pa3IMYHbIX BONPOCOB 1 NPO6/IEM B XUMUN.

[Ns MOHMUTOPMHIa pe3ynbTaTUBHOCTM 06pa3oBaTeNlbHOro npotecca no rMporpamMme «XuUMusi B BbITy» WCMOMb3YHOTCA CReaytoLme
BU/bl KOHTPONS:

* NpefBapuTEe/bHbIA KOHTPONb (NMPOBepKa 3L

TeKyLWUUNAnLLNb (B TeYEHNE BCErO CPoKa peanmsauun Mporpammel);
* UITOTOBbIVi KOHTPONb (3aKNHOUMTENIbHAS NPOBEPKA 3HAHWUIA, YMEHWIA, HABLIKOB MO UTOram peanusauuu MporpaMmsi).



Copep>xaHue MNporpammsl
BBegeHune
O6buwwme npaBunia paboTbl B XMMMUECKOW nabopaTtopun. TexHMKa 6€30MacHOCTU Npu paboTe B XMMUYECKO nabopatopumn. OKazaHue
MepBoil MOMOLWM MPU HecyacTHbIX cnyyasx. [paBuna paboTbl C KWUC/MOTamu, LWenoyamu, NeTydyuMy BellecTBaMu. HarpesaTesibHble
npubopbl 1 npasuna paboTbl ¢ HAMKU. XUMUYeECKas nocyaa o6uero HasHadyeHUs. MbiTbe 1 CyLLKa XMMUYECKOIN NOoCyabl.
PO/lb XMUKN B >XXM3HW YenoBeKa M pasBuUTUKM 4YenoBevecTBa. O630p BaXKHEWMLIMX KIACCOB COEAMHEHWUI, UCMOJb3YeMbIX YeN0BEKOM.
XUMUA -TBOPEHME MPUPOLbI N PYK YenoBeKa. XMMUA BOKPYT Hac. XMMUYeCKMe BeLLeCTBa B MOBCeAHEBHOW XU3HW Ye/loBeKa.

[NpakTunka:
Mpuembl obpalleHns ¢ HarpeBaTeNbHbIMKW Npuéopamu (CNMPTOBKA, MAMTKA, BOAsAHAA 6aHs) M XMMUYECKOW nocynoit obuiero

Ha3Ha4YeHuA.
CocTasneHune Ta6}'II/ILI,, oTpa>kawlLmnx Knaccugukaumno BewecTs, M3roTOB/NEHNE 3TUKETOK HEOPraHUYeCKNX BEWECTB, COCTaB/eHne

CMMCcKa peakTUBOB, HECOBMECTUMbIX NSt XPaHEHMUS.
Mema 1 VicTopus B3aMMOOTHOLUEHWIA YenoBeKa 1 NPUpPoAbI
NCTOYHMKM 3Heprum (ncuyepnaemble M Heucuepraemble). «IKOMOTMYECKMIA PoK3ak». HeoOX0AMMOCTb GepeXXHOro OTHOLUEHUS K

OKpyXatoweli cpefe. YenoBek W npupoja B AaNEKOM MPOLLIOM: MNPUCBaMBatoLLee X03aicTBO. [lpeBHUe Noan. BausHue npupomHbIX

YCNOBUIA Ha pacceneHne n 3aHATUS APEBHUX NMIOAEN.
OCHOBHble 3aHATUSA [PEeBHUX NHOAel: cobupaTenbCTBO UM 0xOTa. [MpucBanBatollee X03ACTBO. JIOKaNbHbIA XapaKTep BAUSHUS

[eaTeNIbHOCTU JpPeBHUX cobupatesieli U OXOTHUKOB Ha NMpupoay.
Mepexos 4enoBeka K NPOU3BOAsLLIEMY XO035ACTBY. [MpousBofsiliee XO035iCTBO. BO3HMKHOBEHME 3eMnefennss U CKOTOBOACTBA.

OT KonecHuubl Ao camosieTa. MIsMeHeHMe XapaKTepa npupoaonoib3oBaHUA B NpoLecce pa3sBUTUA YeN0BEYECKOTO O6U.l,eCTBa
YenoBek M npupoga B HactoAwem. [NpaAMOe U KOCBEHHOe BO3,£I|eI7ICTBI/Ie X03ANCTBEHHOM 0eATeNbHOCT 4YenoBeKa Ha npupoay.
NHTpoaykuma. Hewnucdepnaemble UM uUcCYepnaemble WUCTOYHUKW 3Heprun. WICTOYHUKN 3HEpPruun (mcqepnaeMble n HemcqepnaeMble).

«3KOMOTrMUecKnii prok3ak». Heo6XoANMOCTb



6epe>KHoro OTHOLWEHNA K Opr)I(aPOU_lEVI cpene. AnbTepHaTUBHbIE UCTOYHUKM 3HEPTUW. TTpUNNBHbLIE 3/1IEKTPOCTAHUMN. DHEpPrua BeTpa.

CeoTepManbHasa aHeprus. buoaHepreTuka.

NMpakTwnyeckue 3agaHns

Mogenupyem BeTPSHOW ABuraTesb.

CTpouM «po3y BeTPOB» CBOE MECTHOCTM.

[MpeBpalleHne pa3HbliX BUAOB 3HEPTUN ApYT B Apyra.

Harpesaem no-pasHomy (nepegaya TEeNNOBOW 3HePrun n3nyyeHmem, TeNNONPOBOAHOCTbIO, KOHBEKLMENR).

Tema 2. CBOMCTBa BELLECTB.

XUMUyeckne un (usnyecknme cBONCTBa BellecTB. UucTble BewectBa M cMecu. OCHOBHble MPUEMblI C TBEPAbIMWU, XXUAKAMWU W
rasoobpasHbiMuM BelecTBamun. JlabopaTopHble cNOCO6bI NONYYEeHUA HEOPraHNYeCcKUX BewecTB. Mpouecc pacTBOPEHMS BelecTB. PacTBopbI

1 UX NPUTOTOBNEHME.
MpaKTnYecKne 3afaHus
MonyyeHne YrNeKNCNOro rasa, KACIopoza B nabopaTopun.
MonydeHune cynbhaTa Mean U3 Meamn , cepebpa U3 HUTpaTa cepebpa u T.4

Tema 3. lMoyeMy 1 Kak NPOTEKAOT XUMUYECKME PeaKL Ui,
MHoroo6pasme ¥ 3aKOHOMEPHOCTW MPOTEKAHUS XMMUUYECKUX peakuuii. Knaccudmkauus XUMUUYECKUX Peakuuii. 3aKOHOMEepPHOCTM

NPOTEKAHUS XUMUYECKMX peakuuil. BHeLWHNe nNpusHakym NpoTeKaHUs XMMUYECKNX PeakUnin. XMMnyeckne ypaBHeHUs. 3aKOH COXpaHeHUs
Maccbl BelecTBa. XMMUYECKNE peaKLnm B XMBbIX OpraHu3max.
MpaKTwnyeckne sajaHns
CocTaBneHne ypaBHEHUI peaknnii no
bTbhlMume H axapHoi nyapbl», «B3anmMoaencTBME METaNN0B C CONSHOW KUCNOTOM», «3Mes U3 FMIOKOHaTa KaNnbLus»
MpoBefeHne KayecTBEHHbIX peakLuil.

Tema 4. Bopa.
Boga B macwTabe nnaHeTbl. KpyrosopoT Bogbl. NpupogHas Bofja v eé npecHoOW BoAbl Ha nnaHete. lNMpecHas Bofa W ee 3anachl.
JKonormnyeckne npobnembl 4YnCcTOM BoAbl. Boga B opraHusMe 4yenoBeka. Bofa B meauuuHe v hapMakosormn. AHoManum (Quanyeckux

CBOIiCTB. PacTBOpsioLLas CNOCOGHOCTb BOAbl. Mpo61eMbl NUTLEBOI BOfbI.



MNpakTUka:

AHanu3 BoAbl U3 NPUPOAHBLIX UCT OYHMKOB.

PacTBopstoLwee 4eicTBME BOAbI.

OuyncTKa Boabl.

OnpepeneHne X>XeCTKOCTW BOAbI U ee yCTpaHeHue.

MHOTr0 N1 BOAbl B 0BOWAX U PpyKTax?

Tema 5. HucTtble BelecTBa U CMeCU B XXU3HUM YesioBeKa

UuncTtble BewecTBa AuctunnmposaHHasa Boga, Kucnopog. Cepebpo, Bogopoa, CsuHel u gp. VcTUHHbIE pacTBopbl. CMmecn Mopckas
Boga. [paHut. Ctanb. PacTtBop xnopuga Hatpus AN WHbeKUun. YyryH. Bo3gyx. basanbT. CTekno. 3OMynbCus «Mac/io B BOAe».
PasHOBMAHOCTU CMeceil, 061aCTU UX UCMONb30BaHUA B MOBCEAHEBHOW XXM3HW 4YenoBeka. [OMOreHHble U reTeporeHHble cmecn. Cmecu B
(hapmakonoruu. Npumepbl XUAKNUX, TBEPAbIX N ra3oobpasHbix cMmecer. OQHOPOAHbIE U HEOAHOPOAHbIE cMecU B 6biTy. CBOCTBA CMECEMN.
PasfeneHve cmecei.

BbigeneHne BewecTB W3 HEOAHOPOAHOW cMmecu, 06pa3oBaHHOW pPacTBOPUMbIMU U HEpPacTBOPUMbIMKA B BOJE BeLLeCTBamu.
OTcTamBaHue: BblgeneHne BeLlecTB U3 HEOAHOPOAHOW cmecu, 06pa3oBaHHOW HepacTBOPMMbIMW B BOAE BellecTBaMW C pasNYHOM
MAOTHOCTbIO. B  fenuTenbHOM BOPOHKe. [AuCTUANAUMA, BbiNnapusaHue, LeHTpPUQyrnposaHve, Xpomartorpagus, Kpuctannmsauus w
BO3roHKa. [leperoHka unM AUCTUANALMA - CNOCO6 pasfeneHus, OCHOBAHHbIA Ha pasnumMyM B Temrnepatypax KuneHus Apyr B Apyre
KOMMOHEHTOB.

Mpuem pasgeneHns OAHOPOAHbLIX CMeCe NyTeM UCMapeHns NIETYUYMX XULKOCTe ¢ nocneayrowenn KoHaeHcaume nx napos. Mpumep:
NnonyyeHne AUCTUNNINPOBAHHOWN BOAbl. PelleHne 3afay Ha HaxoXAeHne MacCoBOM U 06beMHOWN A0/ KOMMOHEHTA CMECH.

MpakTunKa

T3roToBNeHne NPOCTEeNWNX (UIbTPOB U3 NOAPYUHbIX CPeACTB. Pa3sfeneHne HeO4HOPOAHbLIX CMECENA.

OumncTKa MefHOro Kynopoca 0T HepacTBOPUMbIX U PacTBOPUMbBIX NPUMECEIA.

Tema 6. [NoBapeHHas conb M caxap

Po/fb nMoBapeHHOW conn B 06MeHe BeLLeCTB YesioBeKa WM XMUBOTHbIX. ConeBoi 6anaHC B opraHusmMe 4yenoseka. MNMpuMeHeHMe xnopuga
HaTpUs B XO3ANCTBEHHOW [eATeNnbHOCTM 4enoseka. Korga conb - a4. 3noynotpebneHue conbio. Vcnosib3oBaHue X/opuaa Hatpus B



XUMWYECKON MPOMbILWNEHHOCTU. MCNob30BaHMe Xnopuga HaTpus B nuue, mMeduuuHe. MNponsBoAcTBO nNoBapeHHOW conn. Caxap W ero
cBoicTea. onesHble 1 BpeAHble YepThl caxapa. HeobblYHOe NpMMeHeHWe caxapa.

[NpakTunka.

CBoiicTBa pacTBOPOB NOBAPEHHOW CONMU

[fopuT nKn caxap?

TpnbontoMUHECLEHLMS

Tema 7. Xrmua num

N3 4yero coctomT nuwa. XMMUYECKUIA COCTaB MPOAYKTOB NUTaHMA. OCHOBHble KOMMOHEHTbI MULLW: XUpPbl, Genku, yrnesogsbl,
BUTaMMUHbI, COMN. XUMUSA MPOAYKTOB PaCTUTENIbHOTO U XXMBOTHOIO NPOUCXOXAeHUSA. Pu3monorusa nuwesapeHuns. MNpogykKTbl 6bICTPOro
MPUroTOBNEHUA N OCOBEHHOCTN MX NPOU3BOACTBA. IMpouecchl, MPOMCXOAALLME MPY BapKe, TYLLEHUN 1 KapeHun nuwm. Kak caenatb efy He
TONbKO BKYCHOW, HO 1 None3Hon? [o6aBku B NPOAYKTbl MUTAHUS.

XUMUYEeCKMe peakuum BHYTPU Hac. XMMUYECKMe MPoLecchbl, NPOUCXOAALLMe NMPU XpaHeHUN 1 rnepepaboTKe CelbCKOX03AMCTBEHHOIO
CbipbA. KOHCEpPBAHTbLI U aHTUOKUCUTENN, UX POSib.

Crnocobbl XMMWYECKOro aHanu3a cocTaBa BelecTB B NpoAykTtax nutaHus. CofepXaHue BUTaMUHOB M MUHepasbHbIX BELLECTB B
NMULLEBBLIX NPOAYKTaXx.

MpakTunkKa

OnpepeneHne KayecTBa Mefa. MpoBepka Mefa Ha HanUume Kpaxmana, Mena, caxaposbl.

OnpepeneHne suTamuHos A, C, E BpacTuUTENLHOM Mache.

OnpepeneHne HUTPATOB B MPOAYKTax.

OnpepaeneHne KohenHa B HAaNUTKax

OnpegenexHne coaep>XaHuns >XNUPoOB B CEMEHaXxX pacTeHI.

KayecTBeHHbIe peakLmnn Ha NPUCy TCTBWe YrneBo/os.

XUMUYECKME ONbIThl C XKeBaTeNbHOW PE3NHKOM.

OnpepgeneHne cogep>XaHns NoBapeHHOW CONM B NPOAYKTax NnuTaHusa (Macno, Cbipbl, CONEHbIE TBOPOXKHbIE U3aeNns).
Tema 8. Cnnykn



Mupogopbl. VcTopmusa msobpeTeHma cnuyek. Cnunukn LaHcens mn Yokepa. Cnnyukn Copua. Cnvuku MpuHn. LLBefckne Cnunyku
NlyHacTpema. KpacHblil 1 6enblid hocop. OKUCAUTENBHO - BOCCTAHOBUTE/IbHbIE MPOLECCHI, MPOTeKalolWme npu 3aXKUraHUU CrNUUKK.
OCHOBHble BUbl COBPEMEHHbIX crnunyeK. [epeBAHHbIE(M3roTOBNEHHbIE U3 MATKMX MOPOJ AepeBa - OCUHbI, NNMbl, TOMNONSA, aMePUKaHCKOW
6efloll COCHbl M T. TM.), KapTOHHble W BOCKOBble (MapauHOBbIE - W3rOTOBJIEHHbIE W3 X10N4aTOOYMaXKHOr0 XXryta, MPONUTaHHOro
napagmHom). Mo mMeToay 3aXKWUraHus - TEpoyHble (3aXurarowmecs npu TPeHUU O cneumanbHYH MOBEPXHOCTb - TEPKY) U 6eCTEPOUHbIe
(3axkurarowmeca npu TpeHUn o N6y NoBepxHOCTh). CnnyeyHoe Npon3BoACTBO B Poccun. CTpoeHne, cocTaB UM U3rOTOB/IEHNE CMINYEK.

CneynanbHble cnnykun. LLITOpMoBble (OXOTHUYLM) - TOPALLME HA BETPY, B CbIPOCTU M NOA LOXAEM. TepMUyeckue - passuearoLyme npu
ropeHun 6onee BbICOKYK TeMmmepaTypy W farouume npu cropaHuy ronoBku 6Gosnbliee Konn4yecTBo Tenna. CUTHa/lbHble - Aarowiune npu
ropeHun LuBeTHoe nnama. Portorpauyeckme - farolime MrHOBEHHYHO SAPKYH BCMbIWKY, WCNOMb3yeMyl Mnpu (oTorpagupoBaHum.
CurapHble - CNUYKN YBE/IMYEHHOTO pasmepa And 60nee NPOLO/MKUTENLHOIO FOPeHUs NMpu packypuBaHUW curapbl. Tpyb6OUHbIE- CMUUKM
YyBE/IMYEHHOro pasmepa Ans 6onee NPOAO/HKUTENILHOIO FOPEHUS NPU packKypuBaHUM KypuTenbHOW Tpyokn. KaMUHHbIE - OYEHb A/MHHbIE
CMUYKKN, 4YTOObl 3aKWUratb KaMuHbl. [[a30Bble - MEHbLUEW A/IMHbI, YeM KaMWHHbIE, YTOObl 3aXKWUraTb rasoBble ropesiku. [ekopaTUBHblE
(nofapoyHble, KONNEKUNOHHbIE) - OFpaHWYeHHbIe BbIMYCKM KOPOOKOB (MHOTr4a Habopamu, YI0XEHHbIMW B LEKOPATUBHYHO KOPOOKY).

[NpakTuKa

3yyeHne CBOMCTB pasnnyHbIX BUAOB CnuYeK (ObITOBbIX, OXOTHUYbUX, TEPMUYECKNX, CUTHANbHbIX, KAMWHHbIX, )OTOrpagnyeckmx).

Tema 9. bymara

OT neprameHTa W LWeENKOBbIX KHUM A0 Hawux AHeir. Llenntonosa. Ceasywowme: KaonuvH, KapboHAT Ka/ibUWsi, MUTMEHTBI.
XnonyatobyMaxkHble TKaHW. Bugbl 6ymarm n nx npakTuyeckoe MCnosib3oBaHme. TexHONorus npomssofctea bymarn. CTpykTypa 6ymaru
nof MUKPOCKOMNOM BO (p/1yOpPecLeHTHOM CBEYEHUMN.

Monyabpukatbl ANa NPoOM3BOACTea_OyMWTr_Apewwagtwcca™nan=
7{ALTOSbI"coHoNY HManc!HH 1pyrux)Hwonyuenntonosa; mMakynatypa; TpanMyHas nonymacca; Ans cneumanbHbiX BMAOB 6ymarun: ac6ecr,
LepCTb N Apyrue TeKCTU/IbHbIE BOMOKHA.

Mpon3BoACTBO Gymarun: npuroToBieHne GyMaxHOW maccbl (pa3Mon M CMelleHne KOMMOHEHTOB, MPOK/eiKa, Hano/IHeHWe U OKpacka
OyMa)KHO Macchbl); BblpaboTKa OyMaXKHOW Maccbl Ha OymarogenaTenbHoOW MawunHe (pa3baBneHMe BOAOM WM OYMCTKA MacCbl OT
3arpsi3HEHUI, OTNMB, MNpPeccoBaHWe W CylIKa, a TakKXe [MepBUYHas OTAeNKa); OKOoH4aTenbHas oOTAenka (KanaHAMpoBaHWe, pesKa);
COPTMPOBKA N YNaKoBKa.



[NpakTuKa.

3yyeHne CBOMCTB pasnyHbIX BUA0B Bymaru.

MonyyeHue bymarm.

Tema 10. XumMuna 1 CTPOUTENLCTBO

CTpoutenibHble pactBopbl. W3BecTb. Men. [Mecok. beToH. LlemeHT. WcTtopusa ctekna. Kupnunum. Papdop n ¢asHc. [pesecuHa -
YHUKa/IbHbI CTPOUTENbHbLIA MaTepuan. JlakokpacouHble Matepuanbl. CBOWCTBa ONUMbI, Mac/iAHbIX KPacoK, amaneil, pacTBOpUTENeEN.
[MoHATME 06 3KONOrMYecKM YMCTbIX maTepunanax. Kepammnyeckas neHa. 3ugaput. Kambiwunt. Conomut. 'pyTo610ku. Cunukatbl MeTanioB
N BAXYLLME MaTepuanbl. Koppo3usa CTpoUTeNbHbIX MaTepunanos. onmMmepbl B CTPOUTENLCTBE.

XVMUYecKne CBOMCTBA CTPOUTENIbHbLIX MaTepuanos

XuMnyeckas CTOMKOCTb - 3TO CBOMCTBO MOKa3blBaeT, HAaCKONbKO MaTepuan yCTOMYMB K BO3LEWCTBMIO APYTrMX BELLECTB: KWCOT,
LLleNI0Yeit, Conei u rasos.

Koppo3noHHas YyCTONYMBOCTb - CBOMCTBO MaTepuana MPOTUBOCTOATb BO3AENCTBUAM OKpyXKatlollen cpefbl. Yalle Bcero 3To
OTHOCUTCA K CMOCOBHOCTU He NponycKaTb Bnary.

PacTBOpMMOCTb - CBOMCTBO, NPV KOTOPOM MaTepuan MMeeT CNOCOBHOCTb PacTBOPATLCSA B Pa3/IMUHbIX XXUAKOCTAX.

Afresuns - CBOMCTBO, KOTOPOE XapaKTepu3yeT CNOCOOHOCTb COEAMHATLCA C APYrUMU MaTepuasaMn U MOBEPXHOCTAMM.

Kpuctannumsayma - xapakTepucTuka, Npyv KOTOPOM MaTtepuas MOXeT B COCTOSSHMM Mapa, pacTBopa WAM pacnsiaBa 06pa3oBbiBaThb
KpuCTanbl.

Buabl 3arpasHeHnin (nblnesble, pagnayoHHble, 6M0N0rMYecKune, WYMOBbIE), 3HaAUYEHWEe XUBbIX OPraHM3MOB B JOMaxX U KBapTupax.

[NMpakTuKa

OnpepeneHne 0OTHOCUMTENBLHOWM 3amnbl/IEHHOCT W BO34yXa B NOMELLEHNN.

NeweHn*apga™ KonorTeckw

Tema 11. Xumuna n meguymHa

[MepBble wWarn XM B MefuunHe. lMoHATME O (PapmMakonorum, naTpoxXMmuum, XmMmuoTtepanuu. lapauenbc - OCHOBOMOMOXHUK
MeanUMHCKON Xumun. Knasguit ManeH - apmakonor. . 3pamx - OCHOBOMOMOXHUK XumuoTepanuu. podeccun: XUMUK, BUOXMMMUK,
(hapmavieBT, nabopaHT. JlekapCcTBeHHble BewlecTsa. Knaccugpumkaumnm nekapCTBEHHbIX BELECTB: (hapmakosiormyeckas, xmMmuyeckasd. Cobipbé



ANS NONYYEHUS HEOPraHUYEeCKMX, OPraHMYecKNX NeKapCTBEHHbIX BeLlecTB. PopMbl NEKAPCTBEHHbIX MpenapaToB: TabneTKu, Apaxe, CBeyw,
3MY/NbCUKN, CYCNEH3UKN, HACTONKKN 1 Ap.

MpakTuKKa

O3HakoM/ieHe ¢ hopMamm leKapCTBEHHbIX NpenapaTos.

3HAKOMCTBO C 06pasuaMu neKapCTBEHHbIX CPEACTB W ONbIThbl C HUMW.

JKCKypCuA B MeANyHKT.

Camble NpocThble N3 1eKapCcTB

MepmaHraHaT Kanua. Vctopusi oTKpbITMA. Pursmyeckme ceoicTBa. OKUCNUTENbHbIE CBONCTBA. MPUMeEHEHME pacTBOPOB NepMaHraHarta
Kanus B 6bITy, B MeauuunHe. MpasBuna xpaHeHns. Mepbl NePBOA MOMOLLK MPU OTPaBeHUMN KOHLEHTPUPOBAHHbLIM PacTBOPOM MepMaHraHara
Kanusa. [Mepokcug Boaopofda, UCTOpus OTKPbITUS. [eprugponsb. PusnMyeckue, XUMUYeCKMe CBOMCTBA. [pUMEHEHWE B MeAuLUHE:
KpoBOOCTaHaB/MBatouee u

ae3vHMUUMpytowee cpeacTso. Mod: NCTopust OTKPbITUA, CTPOEHNE, PM3NUYECKME U XMMUYECKNE CBOMCTBA, NPUMEHEHNE.

BopHas Kucnota, 60pPHbLIA CAUPT, aHTUCENTUYECKAs aKTUBHOCTb. PU3NOMIOrMYECKNIA pacTBop.

Nanuc. HawaTtblpHbId cnupT. ekcarnapat xnopuiaa Kanbums. Fentarmapat cynbarta

LINHKa.

AKTUBUPOBAHHbI Yrofb.

[NpakTunKa

MpuroToBNeHMe pacTBOpa xnopuaa KanbLus ¢ 3alaHHO MaccoBOI [0NEN.

«Knakunii xameneoH». Pasno>keHue nepokcuaa sogoposa. H202 - okucauTenb, BOCCTAHOBMTENb. PacTBopeHne noga B BOAE, B

Anbl. Knaccugukaums sA0BUTbIX BELLECTB. YTapHbl ra3: npusHaku oTpasneHus. OKasaHMe nepBoit NOMoLM. PTyTb. TOKCUUYHOCTb
napos pTyT. Conu pPTyTU: KONOMENb, CyNemMa, NPUMeHeHMe B MeauuuHe. Mbllwbsak. CBUHeL. CoeAnHEHUs Xpoma. TOKCUUYHOCTb
OpraHnYeckux pactTsoputeneid. MNMpaeuna XpaHeHMs SA0B B ObITy. Mepbl NMepBoil NOMOLLM NPW OTPaBAEHUN. XUMUS N MeAMLIMHA.

BroreHHble 31eMEHT bl U UX COeUHEHMS]

06Kt 0630p 6GMONOrNYECKOI PONN 3NEMEHTOB-OpraHoOreHoB Yrnepod. Bogopoa. Kucnopog. Asot. Cepa. docdop.



BMONOrMyeckas posb HEKOTOPbIX HEMETANIOB, He OTHOCALLMXCS K opraHoreHam ®Top. Xnop. pom. Mog. Kpemuuii. Cenew.

Buonormyeckn BaXKHble HeOpraHMyeckue coegmHeHus Hemetannos. Kwucnopog. O30H. Bopga. MwuHepanbHble Bofbl. [lepokcup
Bogopofa. depMeHTaTMBHbIE CpPeACTBa 3aliUTbl opraHusMa. CepoBogopos. AMMuak. Linkn moyeBnHoo6pasoBaHus. MoHOOKCKA a3oTa.

HuTpatbl, HUTPUTBLI. Yrnekucnblii ras. MoHookcug yrnepoga. bydepHble cuctembl opraHuama. ugpokapb6oHaTHas 6ydepHas
cuctema. docartHas 6ydepHas cuctema. MexaHnsm 6yhepHOro AencTena cuctTeMbl. B3anmMocBA3b KPyroBOpOTOB GMOreHHbIX 3/1EMEHTOB.

BuoHeopraHnyeckas XmuMmus n meguymHa

HeopraHnyeckyto OWOXMMWUIO MOXHO paccMaTpuBaTb KaK MNPUIOXKEHWE TMPUHLMMIOB KOOPAMHALUWMOHHON XUMWUW MeTanoB K
6uonornyeckum npobnemam. MeTtannbl B opraHu3Me YesioBeka

Buonornyeckas ponb «MeTan10B XU3HU»

O6wwmii 0630p ponu 8-metannos. Hatpuit. Kanunin. Marumii. Kanbymid. JaHHble MeTaibl paccMaTpuBalOTCA COrMacHo nnaHa:

1. Copep>xaHune B 3eMHOM Kope. BaxkHenLwwve NpupoaHble COeAUHEHUS,

2. Cofep>xaHue 1 hopMbl CYLLLECTBOBAHWUS B XXUBbIX OpraHuamax. bronormnyeckas

pofib.

3. NMprmeHeHne MeTania n ero CoeAMHEHNn B MeanLUHe.

4. TOKCUYHOCTb MeTasina U ero COeauUHeHNi.)

O6bwwnin o63op ponu 4-metannoB. Xeneso. MapraHey. Ko6anbT. Meab. LMHK. MonubaeH. [daHHble MeTanbl paccMaTpuBatoTCs
COrflacHoO njaHa:

1 Copgep>xaHue B 3eMHOW Kope.

2 BaxHeilwmne NpupoaHble COeANHEHUS.

4 TlpuMeHeHWe MeTanna v ero CoOeANHEHN B MeuLNHE.

dun3nonormyeckas 1 nNaTonornyeckas posb HEKOTOPbIX 3/1EMEHTOB B

opraHuame. 8-OnemeHTbl. 4-OnemeHTbl. KomnnekcHble (KOOPAMHALMOHHbIE) COEAMHEHWUS pPa3fIMUHbIX 3/IEMEHTOB B OpraHu3Mme.
SneMeHTbl, 60M1e3HUN, NeKapcTBa. BUONOrMYECKN aKTUBHbIE MOMEKY/bI.

Boga. AMUWHOKMCAOTbI. AcKOopGMHOBasi KucnoTa. OpTOMOMeKynsipHas MeAuuUMHa. BMOMOrnyeckn akTUBHbIE  ONUTOMEpHI
Buonormyeckas posib HEKOTOPbIX METaNN0B, He OTHOCALLMXCS K «MeTannam XusHu». AntoMmuHuii. Cepe6po. Bapuii. PTyTb. CBUHeL,



MNpakTunka.

TemaTuyeckas BUKTOPMHA «XUMUA U MELNLUHAY.

dunsnyeckaa Xumua n meguunHa

®dunsnonor - 3ato (PU3MKOXUMUK, VUMeLWUn [eno ¢ ABNeHUAMU XXMBoro opraHusma. .M. CeuyeHoB XXuBble OpraHmsMbl MOTyT
CyliecTBoBaTb NNWb 6Gnarofgaps uUx 3ameyate/lbHOM CNOCOGHOCTM KUHETUYECKM KOHTPO/SMPOBaTb XMMWUYECKME peakunnm v Tem cambliM
nofaBnsaTb CTPeMeHne K [OCTUMXKEHUID TepMOAMHAMUYecKUX paBHoBecuid. W.B. bepesnH Xumuuyeckas TepMOgMHaMUKa W HKMBble
opraHn3mbl TepMOAUHAMUKA U OPraHU3Mbl.

Xummyeckas U 6GUOXMMUYECKas KUHeTUKa U Katann3. depmeHTbl - OMONOrMYecKMe KaTanmsatopbl. 3HauYeHMe pacTBOPOB A4
oronornn N MegUUUHbI.

KncnoTHo-wweno4yHoe paBHoBecue 1 6yqepHble CUCTEMbI OpraHu3Ma.

AMWHOKNCNOTHbIe OydepHble cucTemMbl. benkoBble OydepHble CUCTEMbl. I3MeHeHMe KUCNOTHO-LWEeN04YHOr0 paBHOBECUA Mpu
pPa3/INYHbIX 3a601€BaHMUAX.

MeguunHcKne maTepuanbl

HeopraHunyeckune meAuUUHCKWe MaTtepuanbl. MeTanibl. YTnepofHble Matepuansl. MexaHU3Mbl B3aUMOLENCTBUA MeLULMHCKUX
maTtepuanoB ¢ O6MONOrMYecKUMM cuctemamu. B3anmogencTsma: maTepuan - KpOBb, MaTtepuan - TKaHb, maTepuan - Knetka, martepuan -
6uononmmMepsl.

McKyccTBeHHbIe opraHbl. AnnapaTtbl «MCKYCCTBEHHOE CepALe-/lerkoe», «MCKyCCTBEHHaA Moyka». VICKYCCTBEHHOe cepALue yenoseka C
aBTOHOMHbIM MCTOYHMKOM MUTaHUSA.

Bonpockl K ceMuHapam:

1 Woga: nctopus oTKpbITUA.

topHas K1cnota, 6OpHbIA CNNPT, aHTUCeNTUYECKass aKkTUBHOCTb.

3. dusnonornyeckunin pacteop. JSisnuc. HawartblpHbIA CAUPT.

4. dypaumnmH. AKTUBMPOBAHHbLIN Yronb. MFOpUMUYHMKK, NnacTblpu. VX NpMMeHeHWe, CBOMCTBA, CNOCOObI XpaHeHMS.

5. AcnupuH. MprumeHeHne, papmMakoiornyeckoe AencTeme Ha opraHmsm.

6. AHTUONOTMKM, Knaccuukaumns. AncbakTpumos.



7. ApomaTuyeckme macna u ux AeiicTBMe Ha opraHusm. Apomarepanus.
8. AcnupuH, uUsnyeckne CBONCTBA, UCTOPUS NONMYUEHNS.

9. AHTMOUOTUKM, UCTOPUS OTKPbITUS.

10. Knaccudukaums a40BUTbIX BELLECTB.

11. YrapHblii ra3: npusHaku otpaBneHus. OKazaHWe NepBOoil MOMOLLM.

12. PTyTb. TOKCMYHOCTb NapoB pTyTU. CoNn pPTYTW: Kanomenb, cynema, NnpuMeHeHue B MeanuuHe. Mblwbsk. CBuHel. CoeanHeHNs
Xpoma.

[NpakTnkKa

VccnepgoBaHue nekapcTBeEHHbIX NpenapaTos.

fenosas wurpa «CnacuTe 60nbHOro». [lenoas urpa CONPOBOXKAAeTCs MNpPOBeAEeHVEM KayeCTBEHHOro aHamMs3a pacTBsopa
KOHKPEeTHOro BelecTBa XMMMUYeCKUMU MetTogamu. (BelecTBa: TuocynbhaT HATPWsA, HOBOKaWH, nakTaT Kanbuus, b-rnokosa, MeaHbli
Kyrnopoc, 6poMug Kanusa, cynbaT marHus).

VccnepoBaHne TOKCUYHOCTU 6bITOBbIX BewecTB. OCTOPOXKHO, nuuieBble go6asku! VX AedCTBME HA OpPraHnsMm.

PewleHune 3a4ay no 06LLEN XUMUN C MEANKO-BMONOrMYECKOW HanpaBneHHOCThIO.

KOHKypC (KONMMYeCTBEHHbIN) uucna pelleHHbIX 3adad. CocTaBneHWe COOPHMKOB 3afay ydyawuxcs no Teme (C pelleHUsMN).
CocTaBneHne TBOPYECKMX pacyeTHbIX 3a7a4 N0 pa3MyHbIM TeMam.

JlekapcTBEHHbIE NpenapaThbl, UX BUAbI 1 HasHayeHWe. KaXkaoe nekapcTBO - XMMUYECKUIA peakTuB.
MHoOrorpaHHblii oa. Mouyemy ioj Hafo [epXXaTb B MNJOTHO 3aKyMOPEHHOW CKASHKE. «3enéHKa» WM pacTBop OGPWUAIMAHTOBOIO

JNlekapcTBa OoT npoctyabl. ButammHel CamogencHble fieKapcTsa.

ACNUPVH NN aueTUACaIULMAOBAs KMCNOTa U ero CBOWCTBA. UTO nonesHee: aCnUpUH UK yncapuH, HypodeH nam nbynpodeH?
Mepekunchb BogopoAa v rugponeput. CBoCTBa NEPeKncK BOAOPOAA.

[NMepmaHraHaT Kanus, MapFaHLLOBOKI/ICI'IbII‘/JI Kanum, OH Xe - «MapraHLUOBKa». HeobblYHbIE CBOICTBA MapraHuoBku. Kakyt onacHOCTb
MOXET NpeacTaBnATb MapraHLOBKa.



Hy>XHa N1 B loMalLiHERn anTeuyke 60pHasa KUCoTa.

CTtapble nekapcTBa, Kak ¢ HUMU NOCTYMNUTb.

Bonpockl K ceMUHapam:

1 MepMaHraHat Kanua. ctopust oTKpbITUS. Pusnyeckme cBoilctBa. OKUCNMTENbHbIE CBONCTBA. paBuna XpaHeHUs repMaHaraHare

Kanus.
2. MprMeHeHWe pacTBopa NepmMaHraHara Kanus B 6biTy, B MeauuuHe. Mepbl NepBoii NOMOLLY NPU OTPaBNeHUM KOHLEHTPUPOBAHHbLIM

pacTBOPOM NepmaHraHaTa Kanus.

3. PacTBOp 6puNINAHTOBOrO 3e/1eHOro. lNepokcus BoA4opoAa, UCTOpUSA OTKPbITUA. Meprugpons. Pusnyeckme, XMMmUYeckmne CBOMCTBA.
MpuMeHeHVe B MeAULMHE: KPOBOOCTaHaBNNBaKOLLee 1 Ae3nHpULMpYLOLLLee CPeacTBo.

[MpakTuKa.

MonyyeHue nogodopma.

[eicTBuMe KNCNOT Ha 6pUNNNaHT OBbIV 3€NEHbIN.

LLLeno4yHoe pacLenneHre neBOMULLE T MHA.

KayecTBeHHada peakuma Ha Nepokcuz BoLopoaa.

OnpepgeneHvie BATaMWHOB B nNpenapaTax NoAnBATaMNHOB.

Tema 12. XumMua n TpaHcnopT

MaTepuanbl, KOTOpble WCMONb3YKOTCA AN WU3rOTOB/IEHUS aBTOMoOWel. 3anpaBoyHble >XXMAKOCTM (TOMAMBO, Macna, CMasKu,
oxXflaxaarLwme XXNAKOCTU U T. M.); Pe3Hbl - WNHbI N Pe3NHOTEXHUYECKUE M3[enuns; naacTMmacchl; OTAe/04HOAeKopaTnBHbIe MaTepuasi
(0buMBKa, Nnakn 1 Kpacku, aHTUKOPPO3MOHHbIE MOKPbLITUA U T. M.); KNen, repMeTUKN. INeKTPOSUT - 3TO YTO-TO 3HAKOMOE. BeH3WNH, KepoCuH
N apyrue «- uHbl XumunyecLEMLIUEELLINMOXLLUEXUDKUMENILL -waw agnagaw w™aETamabunar=onwaabl* +=wWtam&aaa& = "M==z

[MpakTunKa:

1. BeH3MH 1 KePOCUH Kak pacTBOpPUTENN.

OnbITbl MO 03HAKOMJ/IEHUIO C PACTBOPAOLWMNM AeACTBMEM HEPTENPOAYKTOB, Kak v npeablayLunia, N1oxXo BUAHbI C 4EMOHCTPALMOHHOIO
CTONa, NO3TOMY MX Ny4lle BCero CTaBUTb B Ka4ecTBe n1abopaTopHO paboTsl.

a) B NpO6UpPKN ¢ BEH3NHOM, KEPOCMHOM M BOAOW HanuearT rno 0,5 mn pacTuTenbLHOro mMacna v B36antbiBatoT. Macnio pacTBopseTcs B

yrnesogopogax. OTMeuaroT NyyLllyto pacTBOPUMOCTb B GEH3MHE.



0) B HebONbLIMe CTaKaHYMKU nan (papgopoBble YalKM C TEMWU >Ke XUAKOCTAMWU MOMeLLaloT KYCOUKM TKaHW C NATHAMU Xupa v
nepemMeLlInBalOT MX CTEKNSAHHOW Nanovykoin 2-3 MUH. [locne BbICbIXaHUS TKaHW, MOMELLeHHble B OGEH3MH W KepOCUH, OKa3blBatoTCH
OYMLLLEHHBIMW OT XKpa.

2. [opeHue BbICLWIMNX Yr1eBoA0POL0B.

a) CmauymBaloT MoNOCKN (UNbTPOBaSIbHON OGymarn B 6eH3MHe, KepoCuHe, mMasyTe W NOMKUralT ux. BelwiecTBa ropAt cBeTAWMMCA
nnameHem. Bbiclwive yrneBofopoAbl Npu ropeHnn 06pasyoT KOnoTb.

6) Ha >enesHble NNacTUHKU nau hapdopoBble KPbIWKU HaMBaKOT NO HECKO/bKY Kanenb 6eH3uHa, KepocuHa M CMa3oyHOro macna
WaM Masyra v nogxuratot. HabnwogatoT To ke sBneHue. O6pawaldT BHMMaHWe Ha Jflerkyto BOCM/IaMeHAeMOCTb OeH3MHa U Ha
CPaBHUTENbHO TPYAHYIO 3aropaeMocTb mMasyTa.

B) B XXENe3HYK unn (apdopoBYy0 NOXEYKY MOMeLLaT HebOMbLWOW KyCcOoyeK napaMHa M HarpeBarOT €ro B MjamMeHu TFOpesiKu.
MapaH nnaBuTCA, a 3aTeM roput, 0bpasys KonoTb.

3. OuncTKa 6eH3MHa 1 KepocuHa.

BeH3MH 1 KepocuH nocfie 3aBOACKON MeperoHKM cogep)kaT NpMMecn Ha(TEHOBbIX KUCMOT M APYrMX BELLeCTB, OCNOXHAKLWMX WX
NpuMeHeHne. HeoYnLeHHbI KePOCKH, Hanpumep, MA0X0 MOAHMMAETCA MO (PUTUAKD Namnbl, €1abo roput M BGbICTPO 06pasyeT Harap.
HeounleHHble MPOAYKTbI MOXHO Y3HAaTb MO rPA3HOMY BUAY U Manoi Npo3pavyHOCTHU.

OumnCTKY Npon3BoaAT 06bIYHO, 06pabaTbiBas He(hTENPOAYKTbI CrepBa KOHLEHTPUPOBAHHOW KUC/IOTOW, a 3aTEM LLENOYbIO.

HanuealoT B 60/bLIYIO [AeNUTENIbHYI0 BOPOHKY 15—20 M HEOUMLLEHHOr0 KepocuHa MU NpuobasBnsaoT 2-3 M KOHLEHTPUPOBAHHOW
CEPHOIN KNCNoTbl. BOPOHKY 3aKpbIBalOT NPOOGKOW U CMECb BCTPAXMBAKOT 0K0/1I0 10 MUH. [py 3TOM BOPOHKY Aep>XaT Npo6Koil BHU3 U Bpems
OT BPEMEHM OTKPbIBAIOT KpaH, YTOObl BbINYCTUTb BBEPX Mapbl NETY4YMX BellecTB. locnie 3TOro cMecu [aroT pacC/iouTbCA, Ha YTO Takxke
notpebyerca MuHyT 10 nnm naxe

)CTaBLUMIACA B BOPOHKE KEPOCUH NPOMbIBAOT MOAOOHBLIM >Xe CnocoboM BOAOW B TeyeHMe 1—2 MWUH. BOAHbIA CNoW cnyckawoT, a
KEPOCUH NpombIBalOT 5— 10-NPOLEHTHLIM PacTBOPOM Lesioun. Iocne CnMBaHUS LLEIOYHOrO €10 OTMbIBAKOT OT KepOCMHAa BOLON OCTaTKM
wenoun (npoba eHonHTanemHom).

Y6expaaTcsa B TOM, UTO OUYMLLEHHbIA KEPOCUMH OKa3blBaeTcs 60/iee MPO3payHbIM, Nyylle ropuT U UMeeT APYroi 3anax.

Ha nuctkn ¢unbTpoBanbHOMW Gymaryv nomewiatoT Kamnjy UCXOLHOr0 M OYULLEHHOro KepocuHa. OUMLLEHHbIA KEPOCUH mcnapseTcs
MOIHOCTbIO, HEOUUNLLLEHHbIN OCTaBNAET nocne cebs NATHO NPUMeECEN.



Tema 13. XMus 1 UyucToTa B loMe

Mebina. CocTaB, CTpOEHME, MONYYEHMe.

CUHTETNYECKNE MOIKOLLME CPeACcTBa N MOBEPXHOCTHO - aKTUBHbLIE BeLLeCTBa.

OcHOBHble KOMMOHeHTbl CMC: noBepxHOCTHO-aKTMBHble BewecTBa (MAB); BcnomoraTenbHble BeLECTBA: LeNI0YHbIE COMN -
KapboHaT M CUNUKAT HATpuUsA, HelTpanbHble CONM - cynbaT U (ocdaT HaTpUSA; KapOOKCMMEeTWULeN103a, MONMBUHUANUPPOINAOH,
XumMunyeckune otbenusatenu (nepconu); xmmmuyeckue otbenueaTenn (nepekucb Bogopoga); pmamdeckue (onTuyeckue) oTbenmsaTenn -
(hnyopecyupytouime coefMHeHUs; afcopbuMoHHble KpacuTenu (ynbTpaMapuH, WHAUIMO, CUHTETUYECKUE OpraHWYeckue MUrMeHThbl);
6rnogobaBkn - PepmMeHTbl (IMnasbl, NpoTeasbl U Ap.); OTAYLWKW; aHTUCTATUKN.

CpepfcTtBa 6bITOBON XUMUM - XMMUYECKME CPeAcTBa MO yXOoA4y 3a COOCTBEHHOCTbLIO: OAEXAO0W, MOMeleHUAMK, aBTomobunamu. K
cpeAcTBaM ObITOBOM XMMWW OTHOCAT [fe3nH(uUuMpylowmne cpeactsa, penenneHTol M np. cpeactsa. CpefctBa ObITOBOW  XUMUM,
NpUMeHsAeMble AN19 BbIBEAEHUA NATEH.

NpakTuKKa

OnpepeneHne pH - cpefbl B Mblnax M LamMnyHax.

MpUroToBNEHNE MblNla U3 CBEUYKN N CTUPaIbHON COApl.

BbiBefeHMe NATEH ¢ TKaHU. Mbina. CocTas, CTPOEHNe, NONyYeHue.

CpaBHeHMe CBOMCTB Mblfla CO CBOMCTBaAMU CTUPa/bHbIX MOPOLLUKOB.

Tema 14. Xumuna n KocmeTnyeckume cpeacrsa

KocmeTnyeckne motowme cpefcrea. Kpembl. NeHomotrowme cpegerea. Ononackmearenn U KOHANLMOHepbl. Menn. CoctaB v CBOWCTBA
KaK COBPEMEHHbIX, TaK M CTApUHHbIX CPEACTB TUrMeHbI, rPaMOTHbIN BbIGOP CPEACTB FUIUEHbI; MOMe3Hble COBETbl MO YXO4Y 3a KOXeW,
Bonocamu W TOICCTHHO pta. CoCTBR W .UMM TKA bBKO3IXML UTLnafiaas 8— oot o
rpamoTHOE WX MCNONb30BaHWEe. XWMMUYECKMe MNpPOLEeCcChl, Nexalme B OCHOBE Yyx04a 3a BoOJiocaMW, WX 3aBUBKW, YKNALKW, OKPacKW;
NMpaBubHbBIA YXO04 3a BONOCamMKW, rPaMOTHOE WCMOJSIb30BaHWE MpenapartoB A1 OKPacku W YKNagku BOMOC, OPWEHTUpPOBaHWe B UX
MHOroobpasuu.

[le300paHTbl N 030HOBbLIN «LLNT» NIaHeTbI.

AyuwincTele BellecTsa B nap@romepmm, KOCMeTUKN, MOKOLWMX CpefCcTBax.

AdumpHble macna. CocTas.



CnoxHble atpupbl. CocTas, CTpPOEHMeE, MONYYeHUe.,
[NMpakTuKKa

M3ydeHne cocTasa eKopaTWBHON KOCMETUKN NO 3TUKETKaM.

OnpepeneHne pH - cpefibl B Mblnax 1 LamnyHax.

13BneyeHne a(pmpHbIX Macen uspacTuTeNbHOro maTepuana. lNepeyHas maTa, enosoe

macno.
MonyyeHne CNOXKHbIX 3MNPOB 13 OPraHNYECKUX COeAMHEHNA. 3TUAMeTaHaT (3anax poma). M3o6byTunsTaHaT (PpPyKTOBbIA 3anax).

Tema 15. Xumuna n nnaHeta 3emns

XUMMYECKNE 3NEMEHTbI B 6uoctepe. BUOreHHble 1 BTOPOCTENEHHbIE XUMUYECKUNE 3N1EMEHTLI. MaKpo U MUKPO3/IEMEHTbI. MPpUUnHBI 1
NPU3HaKNW HeaoCTaTKa B OpraHM3Me 4enioBeKa HEKOTOPbIX 3/1EMEHTOB. buoreoxmmmuyeckue uuknbl. LIMKAbI razoobpasHbiX BELLECTB.
OcapgouHble UmKnbl. KpyroBopoT a3oTa B 6uoctepe. Cuaepaunsi. KpyrosopoT yrnepoga B 6uocgepe. Kpyrosopot Kucnopoga B 6mocgepe.
MpakTuyeckas paboTa «KayeCTBEHHOe OMpefie/IeHNe HEKOTOPbIX TAXKENbIX MeETan/oB B Bofe». ATMOchepa Kak CBETOQULTP.
3acopeHHOCTb atmocdepbl. MPUUNHBI N3MEHEHUA APKOCTK, LBeTa atMocepbl, NPO3PavyHOCTM U BUANUMOCTM aTMoCHepbl. SKONOrnveckme
npo6nembl B aTMoctepbl. MapHMKOBbIA aheKT. MapHUKOBbIE rasbl. BTOpocTeneHHble KOMMOHEHTbI aTMOCc(epbl (YreKUCbIA a3, MeTaH,
oKcuAbl a3oTa, TPONoctepHbI 030H, XopdTopyrnepoabl). MocneacTenst napHUKoOBOro apgekta. O30HOBbLIN WKUT U 030HOBasA Ablpa. LIMKn
030Ha. MpUUYMHBI UCTOHYEHUA 030HOBOrO LWKTA. BewecTBa - 3arpAsHUTenn Tponocdepbl. OKcuAbl cepbl U Xnopa. KUCNOTHble O0XAW.
Xnmusm npoueccoB. POTOXMMMYECKUIA cMOr. Ponb OKCMAO0B a30Ta, 030Ha, YrapHoro rasa, yrneBsofopoAoB U anbieruios B 06pa3oBaHMm
(hOTOXMMMYECKOro cmora.

MpakTwnkKa

3yyeHne T CNLWT LWL W -al AWK

MccnepgoBaHue Bo3flyxa Ha cofep>XaHune TBepAblX npumeceit (B13yanbHO v Npu NomoLM MMKpockona). AdedununT npecHoi BoAbl Ha
nnaHeTe. 3arpssHeHune BofAbl. KOHLUEHTpPUMpOBaHNe TOKCUKAHTOB N0 GMONOrnyecknm Lenoykam. MpegensHo A4onycTUMbIE KOHUEHT pauum
BeulecTB B Boge. O6G30p 3HaueHuit MAK no Hambonee onacHbIM BewlecTBaM. CTO4YHbIE BOAbl. [lepBMUHAsA, BTOpUYHAs U TpPeTUYHas
06paboTKa CTOYHbIX BOA. XMMWUYECKMe Crnocobbl yAaneHus 3arpss3HeHnin (copbuus, HeWTpanusauus, Koarynauus, cTepuansauus,
3KCTpaKUmMs, 3NeKTPOXMMUYECKME cnocobbl). CUHTETUYECKME MNOBEPXHOCTHO-aKTWBHbIE BELLECTBA KakK 3arpssHuTEnd rugpocdepsi.

NCTOYHUKM OMOKCMHOBOIO 3arpAa3HeHns Boabl.



OnpepeneHne cofep><aHuss MOHOB Bodopoda B Bofe: pH- dakTop BoAbl (MccnegoBaHus Mpo6 BOAbl C MOMOLLbHO GYMa>KHbIX
NHAMKATOpPOB).

«OnpegeneHne amMmmaka W WOHOB aMMOHWUA B BOAe». JKONOruyeckue npobnembl nuTocdepbl. MecTuumabl. WVIHCEKTUUMAbI,
repouymabl, MYHrMUMAbI, POAEHTULUUAbI, HemaTouuabl, akapuunabl. KomnnekcHas cucTema 3alnTbl pacTeHud. HUTpaThl U HUTPUTBI.
X BNMAHME Ha opraHnM3M YenoBeka.

«OnpefeneHne OTHOCMTENbHOTO KOIMYeCTBA HATPATOB B NOYBE».

«OnpegeneHne TAXKeNbIX MeTanioB B Moyse (MOHOB MeAn ABYXBaNEHTHOW, CBMHUA)» JKONOrMYECKUA MOHUTOPUHI. 3agauu
9KONI0TMYeCKOro MOHUTOPUHTra. Xunyeckne n 6Monornyeckre MeTobl aHanmsa. buonHamnkauna. ®uTonHankaums. Xummyeckmne MeTogbl
KOHTpOnA.

«OUeHKa 3arpa3HeHnst Bo3fyxa no coCTOSHMIO XBOW COCHbI». MeTOobl MOHUTOPUHIa BO3AYLLIHON cpeapl.

«OueHKa 3arpA3HeHns Bo3fyxa no COCTOSHUIO XBON COCHbI».

«OnpegeneHne YACTOThI BO3AyXa MO MNLLARHUKaAM».

«CHer - UHAUKATOpP YNCTOTbI BO3AyXa».

«OnpefeneHne 3anbiNeHHOCT N BO34yxa.

«OLleHKa 4YMCTOTbhl aTMOCHEPHOro BO3ayxa MO BeNMYMHEe aBTOTPAHCNOPTHOM Harpysku». MeToAbl MOHMTOPWUHra BO34YLUIHOM
cpefbl.

«PacTeHua - HAUKATOPbI NNOLOPOAMNSA MOYB.

«PacTeHns - HAUKATOPbl KNCNOTHOCTU NOYB»,

«PacTeHnsa - UHAMKATOPbI BOLHOTO peXKumMa rnoys».

«OpraHonenTunYyeckne nokasaTenm sC

«KeCcTKOCTb BOAbl». MeTOoAbl MOHATOPUHIa BOAHON cpefbl. «MccnegosaHne BOLAONPOBOAHON BOAbI».

Tema 16. Hay4yHo- nuccnefoBaTefnibCKas NpoeKTHasa AeATeNbHOCTb

Teopus. MoHATNE nNpoeKTa. TuMbl NPOEKTOB, OCHOBHbIE 3Tanbl BbINOMHEHUA NMpoekTa. Kpntepnmn oLeHNBAHUSA BbINOMHEHUA U 3aLLUTDI
npoekToB. Co3faHune npoeKTa OCYLLECTB/SETCA MO CledyoLWwmM aTanam:

- OnpepgeneHve npobnemsl,

- AKTyanusayus Tem;



- BbI6Op 06bEKTA U3YUEHWS;

- MocTaHOBKaA LEenn 1 3ajay;

- Mop6op maTepuana;

- BbIGOp METOA0B MCCNEA0BaHUS;

- MpoBeaeHne IKCNEPUMEHTANBbHON PaboThbl;

- OdhopMmneHne paboThbl;

- 3almMTa NPOeKTa, NpeacTaBieHne pPe3ynbTaTos.

[NpakTuKa
BbiNnonHeHWe NPOEKTOB C UCMOb30BaHNEM KOMMbIOTEPHBIX TEXHOMOMMA. 3alnTa NPOeKTOB.



TemaTnyeckoe niaHupoBaHue

Ne n/m HasBaHue pasgena KonnyectBo Yacos
Bcero Teopus NpakTuKa

1 BBogHOe 3aHATUE 2 1 1
2 McTopma B3aMMOOTHOLUEHWNIA YenioBeKa U NpUposbl 2 1 1
3 CBoWCTBa BeLLecTB 2 1 1
4 [MToueMy N KaK NpoTeKarT XMMUYECKNE peakLnmn 2 1 1
) UncTble BeL,ecTBa U CMECKU B XXU3HU YeN0BeKa 2 1 1
6 [MoBapeHHada cosb U caxap 2 1 1
7 XNMUA Num 2 1 1
8 Cnunuku 2 1 1
9 bymara 2 1 1
10 XUMUA N CTPOUTENLCTBO 2 1 1
1 Xumuna n meguunHa 2 1 1
12 XumMuna n TpaHcnopT 2 1 1
13 XUMUA N YUCTOTa B OME 2 1 1
14 XUMUA N KOCMEeTUYecKune cpeacTsa 2 1 1
15 XumMua v nnaHeTa 3emns 2 1 1
1f i

NToro 34 16 18



dopMbl KOHTPONA U aTTecTauMn obyyaroLmxcs
Ans OoTCneXuBaHUs pe3ynbTaTUBHOCTM 006pa3oBaTeNlbHOr0 npouecca Mo nporpamme «XWMUS B HKM3HWM YeNlOBEKa» WCMO/Mb3YyHTCA
cneaytolme Buibl KOHTPONS:
- NpefiBapuTeNbHbIA KOHTPONb (NPOBEPKA 3HAHMIA yUallMXCa Ha HaYa/lbHOM 3Tane 0CBOeHMs MporpamMmbl) - BXOAHOe TeCTUPOBaHUe;’
- TeKYL M KOHTPONb (B TeYeHMe BCEro CpoKa peannsaunm nporpaMmbl);
- UTOrOBbIA KOHTPO/b (3aKNt0YMTeNIbHAS NPOBEPKA 3HAHWUIA, yMeHWIA, HaBLIKOB MO UTOram peanusauuu MporpaMmbi).
dopmbl aTTeCTaL MM
- caMocTosTeIbHas paboTa;
- TECTUPOBAHMUE;
- TBOPYECKME OTYETHI;
- yyacTue B TBOPUYECKMX KOHKYpCax U NpeiMeTHOW onMMnunage no Xumuu;
- Npe3eHTaUMs 1 3ali1Ta NPOeKTa.

TeKyLW Nt KOHTPOb:
dopmamMy KOHTPONS YCBOEHWs y4eGHOro mMatepuana MporpaMmbl SIBASKOTCA OTYETbl MO MPaKTUYECKMM paboTaM, TBOpYeckue padoThl,

BbICTYMN/IEHNA HA CEMUHapax, CO3faHue npeseHTaUUu no Teme u T. . O6yuyaroLimecs BbIMOMHAKT 3afaHna B UHAUBUAYaANbHOM TeMrle,
COTPYAHMYas C negarorom. BbiNosHeHWe MPOEKTOB CO3A4aeT CUTyaluio, MO3BONSIOLLYIO Peasm3oBaTb TBOPYECKME CU/bl, 06ECMeYunThb
BbIPa60OTKY /MYHOCTHOrO 3HAaHMA, COBCTBEHHOTO MHEHWS, CBOEro CTWUAA [eATeNbHOCTU. BK/OYeHMe 00Yy4yaloWmnXcs B pPeasbHYIo
TBOPYECKYIO [eATeNbHOCTb, MPUBMEKAIOLYI0 HOBWU3HON UM HEOBbLIYHOCTLIO ABAAETCA CTUMY/IOM PasBUTWS MO3HABATE/IbHOTO MHTepeca.
O/[JHOBPEMEHHO Pa3BMBAOTCA CMOCOBHOCTM BbIABAATL NPO6AEMbI U pa3pellaTh BOSHUKaKOLLMe NPOTUBOPEYMS.
M0 OKOHYaHMN KaXKAO0M TeMbl

ToroBasi aTTecTayus npeaycmMaTpuBaeT BbINOIHEHNE UHANBUAYAbHOTO MPOEKTA.



OpraHu3aLUMoHHO-NeAarornyeckme ycnoBus peanunsaumnm MporpaMmel.

Y4yebHO-MeTOoANYeCKOe obecneyeHune NMporpammbl
MeTognka 06y4yeHUss Mo nporpamme «XuMMWUS B ObITy» COCTOMT M3 COYeTaHWUS NEKLMOHHOTO W3/10XKEHMSA TEOPEeTUYECKOro maTepumana c

HarnagHblM MOKasoM WUAMKOCTPUPYOLWEro matepuasia n NpuemMoB peLEHNA NMPaKTUYECKUNX 3aaad. O6yqarom,|/|ecn 3aKpennarwT NMojay4vyeHHble
3HaHNA NYTEM CaMOCTOATENBbHOINO0 BbIMO/IHEHNA NMPAKTUYECKUX pa60T. Ona pasBUTUA TBOPUECKOTO XMMUYECKOro MbILLEHUS U HaBbIKOB
aHaNMTUYECKOW LeATEe/IbHOCTWU Mnefaror nposoanuT CeMUHapbl, 3aHATUA MO MPe3eHTaunn TBOPYECKUX WU MPaKTUYECKUX pa60T, MO3roBble

LWUTYPMbI, MHTENIEKTYasIbHbIE UTPbI.
MaTepuanbHO-TexHUYeckoe obecneyveHue Mporpammbl

OpraHu3aunoHHbIe YCN0BUSA, MO3BOJIAIOLLINE peann3oBaTbh COAepXaHUe LOMONHUTeNIbHOW 06pa3oBaTe/lbHOWM MporpaMMbl «XUMUS B ObITy»
npeanonaratT Hann4uue:

- TMOMELWEHNsA, YKOMMIEKTOBAHHOIO CTaHAapTHbIM Yy4yebHbIM 060pyaoBaHMEM U Mebenbto  (AOCKa,
anekTpoobecneyeHmne, BbITAXXHOW LKA, pakoBUHA C XONOAHOM BOAONPOBOAHON BOAON).

- HE0BXO0AMMbIX AN1A 3KCNEPUMEHTOB 060py40BaHMA U PEaKTMBOB.

- MyNbTUMeANNHOro 060pyaoBaHuNA (KOMMbIOTEP, HOYTOYK, MPOEKTOpP, (hN3l- KapTbl, 3KpaH, CpefcTBa TeNEeKOMMYHUKaUnn (NoKasbHble
LUKO/IbHbIE CETU, BbIXOA B UHTEPHET).

[AnpakTnyeckoe obecneyeHne npeanonaraeT Haamyume TeKCTOB Pa3HOYPOBHEBbLIX 3afaHWi, TeMaTMUYeCKUX TeCTOB N0 KaXAoMy pasfeny
TeMbl, MIHCTPYKLUIA 4N BbINOSIHEHNUA NPAKTUYECKUX paboT, Tabnunubl XMMmnyeckmnx anemeHTos .M. MeHgeneesa, Tabnuubl pacTBOPMMOCTM

OCHOBaHWN, KUCNOT, CONEN.

Kagposoe o6ecreyeHune Mporpammbl
uiaro”péaniizfouiinlfiporpamMmy [AOMXKeH MMeTb BbICLIEE WU CpefHee MpPOQeccroHabHOe 06pa3oBaHNe B COOTBETCTBYIOLLEM

HanpaBfeHUN 1 NabopaHT, 06ecrneUunBatoLLINA ee NPAKTUYECKYH YaCTb.

napTbl, CTY/bs, LWKadbl,
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