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HOACHUTEJIBHAS 3AIINCKA

Pa3paboTunk yuuTenab XUMUU
SAxuna I'ynedus Padpunosna



PebeHok ¢ poXIeHHS OKPY)KEH pa3NUIHBIMHU BEUICCTBAMU M JOJDKCH YMETh 00pamaThesi ¢ HUIMU. 3HAKOMCTBO YYAIUXCSI C BEIIECTBAMH, U3 KOTOPBIX COCTOUT OKPY KAFOIIUHA
MUp, HO3BOJISICT PACKPHITh BAKHEHIIINE B3aHMOCBSI3M YEIOBEKA M BEIICCTB U Cpe/ie €ro OOMTaHus. 3HAKOMCTBO JETel C BEIECTBAMH, XUMUYECKUMH SBJICHUSAMHI HAYMHACTCS €IIe B
panHeM aercTBe. Kaxpiii peOeHOK 3HaKOM C Ha3BaHUSIMH IPIMEHSIEMBIX B OBITY BEIECTB, HEKOTOPBIMH ITOJIC3HBIMH HCKonaeMbIMU. OTHAKO K HaYally M3y9eHIsI XUMHH B 8-M KJ1acce
MI03HaBaTEIbHBIC MHTEPECH IIKOJIBHUKOB B 3HAUUTEIHHON Mepe ocnabeBarot. [locnemyromiee n3ydeHe XUMUH Ha yPOKaxX Ul MHOTHX YYaIIUXCsl IPOTEKaeT He OUeHb YCIENIHO. JTO
00YCIIOBIIEHO CIIOKHOCTBIO MaTepHaia, HepallHOHAIGHO CIPOCKTHPOBAHHBIMY IIPOTpaMMaMi B (popMaTbHO HAIMMCAHHBIME yaeOHUKaMH 10 XuMud. C 1eIpio GOpMUPOBAHUS OCHOB
XUMHUYECKOTr0 MUPOBO33PEHHUS NpeHa3HaueHa TporpaMMa BHEYPOUHOU AesaTenbHOCTH «HOHBIN XUMUK».

B teuenue nepBoro rojga obydaroniiecs mojay4yaroT MepBOHAYAIbHBIE MPEACTABICHUA O HAyKe XMMHHU, MPOCTEHIINEe HaBBIKA pabOThI ¢ J1JAOOpaTOPHBIM 00OPYAOBaHUEM U
BeriecTBaMu. Bo BpeMsi BToporo roga o0y4eHUs OCHOBHOE HAINPABICHUE HAPABICHO Ha (POPMUPOBAHUEC HABBIKOB UCCIEIOBATEIBCKOH IEATEIFHOCTH XMMHUKO-3KOJIOTHIECKON
HaIpaBJIeHHOCTH.

Hean: pa3BuBaTh JUYHOCTH peOCHKA, GOPMUPYS U MOACPIKUBAS HHTEPEC K XMMUU; YIOBICTBOPUTH MTO3HABATEIBHBIC 3aIIPOCHI ICTCH, pa3BUBATH HCCIICAOBATEIBCKHUN TTIOIXOM K
U3YUYCHUIO OKPY)KAIOMIETO MUPA U YMEHHUE IIPUMEHATH CBOY 3HAHMS Ha MPAKTHKE, PACITUPUTH 3HAHUS YIAIIUXCSI O IPUMEHEHHIH BEIIECTB B IIOBCEJHEBHOM KU3HH, PEANTN30BATh
0OMIEKyIBTYPHBIH KOMIIOHEHT; IPOAOIDKUTE (POPMUPOBAHUE 3HAHUI, YMEHUH U HABBIKOB CAMOCTOSTENFHOM SKCIIEPIMEHTAIBHON U HCCIIEI0BATEIIECKOM AEATEFHOCTH 1
pa3BUTHE HHANBUAYAJIFHOCTH TBOPYECKOTO MOTEHINANA YICHIKA
3agaum.
Ilo3nasamenvhvie:

*  CdopMupoBaTs HaABBIKH dJIEMEHTAPHOM UCCIIEN0BATENBCKON paboTEI;

*  PacmmpuTh 3HaHUS y4YaIIIXCS IO XUMHUH, YKOJIOTHH;

*  Hayunuts nprMeHSTh KOMMYHHUKATHBHBIC U IPE3EHTAIMOHHEIC HABBIKY;

*  Hayuuth 0popMIIATE pe3yabTaThl CBOEH pabOTHI.
Pazeusarowue:

*  Pa3BuTh yMeHHUE IPOCKTUPOBAHUS CBOCH NEATEIEHOCTH;

*  CmocoOcTBOBATh Pa3BUTHUIO JOTHYESCKOTO MBIIIJICHHS, BHIMAHHUS,

* IIpomomxuts GOpMUpPOBAHUE HABHIKOB CAMOCTOSTEIBHON paOOTHI C pa3IMIHBIMA HCTOYHUKAMH HH()OPMAIIHH;

* IIpomomxuTs pa3BUBATh TBOPUYECKHUE CIIOCOOHOCTH.
Bocnumamenvnule:

*  IIpomomkuTh BOCIIMTAHUE HABBIKOB SKOJIOTHUECKOHN KYIIBTYPHI, OTBETCTBEHHOTO OTHOIICHUS K JIFOISIM H K TIPHPOJIC;

*  CoBepIIeHCTBOBATh HABLIKH KOJUIEKTUBHOM PabOTHL;

*  Cmoco06cTBOBaTh MOHUMAHUIO COBPEMEHHBIX TIPOOJIEM SKOJIOTHH M CO3HAHHIO UX aKTYaJbHOCTH.

Cpoku peanu3aunum nporpammsl. [IporpamMma paccunTtana Ha 2 Toja U pa3OuTa Ha MOJYJIH, KOTOPbIE MPOBOISTCS BO BpEMSI OCEHHUX M BECEHHHMX KaHUKYJ 1Mo 17 4acos, BCETO
68uacoB(34 yaca B T0/1) B IEPBBIN T01 00yUEHUS U BO BTOPO¥ roji 00ydeHus 21 yac B mepBoM Mojyse U 139acoB BO BTOPOM MOJYJIE.

PykoBoguTens IMeeT BO3MOKHOCTb BHOCUTh KOPPEKTHBEI B IIPOIPaMMy, H3MEHATH KOJIMYECTBO YaCOB HA U3Y4YEHUE OTACIbHBIX TEM, YUCIIO
MPaKTUYECKUX padoT.
IIpuHIMIBL, Jekalue B 0OCHOBe padoThl 0 MporpamMMe:
[punmun nodpoBoasHOCTH. K 3aHATHSAM JOMYCKAIOTCS BCE KEJAOIIe, COOTBETCTBYIOIINE TAHHOMY BO3PAcTy, Ha TOOPOBOIBHONM OCHOBE M OECILIATHO.
[Tpunmun B3auMoyBakeHus. PeOsiTa yBaxaroT HHTEPECH APYT Ipyra, MOAACPKUBAIOT ¥ IOMOTAIOT APYT APYTY BO BCEX HAUNHAHUSX;
[Tpunmun HaygyHOCTH. Bech MaTepual, HCHONb3yeMbIi Ha 3aHATHAX, UMEET 110 cO00H HaAyYHYIO OCHOBY.
[TpuHIUI KOCTYTHOCTH MaTepHaia U COOTBETCTBUS Bo3pacTy. Pebsta MoryT BEIOMpATh TEMBI pabOT B 3aBHCUMOCTH OT CBOMX BO3MOXKHOCTEH M BO3pacTa.
IIpuHUIMI NPaKTHYECKOM 3HAYMMOCTH TEX MJIM MHBIX HABBIKOB U 3HAaHUU B IIOBCEIHEBHON XKU3HH y4aIllEroCs.
[puHuun BapraTuBHOCTH. MaTtepHai ¥ TEMBI U H3YYSHHSI MOXXHO MEHATh B 3aBUCHMOCTH OT HHTEPECOB M MOTpeOHOCTEH pedsAT. Yyarunecs caMy BHIOMPAIOT 00bEM 1 KaueCTBO
pabot, Oyap To yueOHOe Hccie0BaHue, TN TeopeTHYecKas MH()OPMAaIHs, WIIK TBOPYECKHUE 3a/IaHus U T.JI.
[TpuHIUIT COOTBETCTBUS COlepKaHKA 3arrpocaM pedeHKa. B paboTe MbI onmpaeMcs Ha Te apryMeHThI, KOTOPBIE 3HAYMMBI JUTS TIOJIPOCTKA Cedac, KOTOPbIEe CeroJHs 1alyT eMy Te WIN



MHBIE [TPEUMYILECTBA IS COUATBHOM aganTaum.
[Mpuanun muddepeHnuanuy 1 HHANBHAyanu3anuy. Pedsta BRIONPAIOT 3aJaHNs B COOTBETCTBHH C 3aIIPOCAMH U HHAWBHUIYAIEHBIMHI CIIOCOOHOCTSIMH.
B cooTBeTCTBHY € BO3pacTOM NPUMEHSIOTCS Pa3HOOOpa3HbIC (hopMBbI AesITeJbLHOCTH: Oecena, urpa, MpakTHIecKas padoTa, SKCIIEpUMEHT, HaOII0ICHHE, SKCIPECC - NCCISIOBAHUE,
KOJUIEKTUBHBIE U HHIUBHAYAJIBHBIC HCCIEIOBAHMUS, CAMOCTOATENFHAS padoTa, 3aIluTa UCCIeI0BAaTeILCKIX paboT, MUHH -KOH(pepeH s, KoHCynbTanus. KomiektuBHble (hOpMBI
HCTIOJIB3YIOTCS TIPU N3YUEHUN TEOPETUIECKUX CBEACHUH, 0(OPMIICHHUH BBICTABOK, IPOBEICHNUH IKCKYpCHil. I pymoBsie ()OpMbI IPUMEHSIOTCS IPH IPOBEICHNH IPAKTHIECKUX PadoT,
BBIITOJTHCHUU TBOPYECKHX, UCCIIEIOBATEILCKIX 3aIaHHH.
Wunusunyanbabie GOpMBI pabOTHI IPUMEHSIOTCS TIPU paboTe ¢ OTACTBHBIMU peOsaTaMu, 00IaTal0NIMMU HU3KAM HJIH BEICOKHM YPOBHEM Pa3BUTHSL.
Hrorom mpoBeneHus IaOOPaTOPHBIX WM MPAKTUICCKUX paOOT ABJISIOTCS OTYETHI C BEIBOJAAMH, pUCYHKaMH. Ha 3aHATHIX Kypca yJaliuecs y4aTcs TOBOPUTh, OTCTAUBATh CBOIO TOUKY
3peHUs, 3AIIUIIATh TBOPUYECKUE paOOTHI, OTBEYATh HA BOIIPOCHL. DTO OYCHB BaXKHOE YMEHHUE, BeJIb MHOTHE CTECHSIFOTCS BBICTYIIATh HA ITYOJIHMKE, TEPSIOTCS, BOJNHYIOTCS. J{JIs sxKemarommmx
€CTh BO3MOXKHOCTh BBICTYIATh TIEpPE]T CIYIIATeNIMI. TakuM 00pa3oM, pacKphIBAIOTCA BCe CIIOCOOHOCTH pebsaT. MeToabl n mpueMbl. [IporpaMma npexycMaTprBaeT NPHUMEHEHUE
Pa3IMYHBIX METO/IOB U IIPHEMOB, 4TO MO3BOJIAET CAENaTh 00ydeHne () (HEKTHBHBIM U HHTEPECHBIM:
- CEHCOPHOT'0 BOCHIPUATUS (JIEKITUH, TPOcMOTp BuaeodmipMoB, CJ1);
- mpakThdeckue (J1abopaTopHbie paboThI, SKCIIEPUMEHTHI );
- KOMMYHUKAaTHBHEIC (TUCKYCCHHU, OECEIbl, POJICBBIE HIPHI);
- KOMOHMHHMpPOBaHHBIE (CAaMOCTOSTENIbHAS pab0Ta yJaIIuXCsl, SKCKYPCUH, HHCIICHUPOBKH );
- mpoOJIeMHBIH (Co371aHue Ha YPOKe MPOOIEMHON CUTYAIHH).
Ipoenosupyemvie pesyiomamol 0C80eHUS BOCHUMAHHUKAMU 00pPA308AMENbHOU NPOSPAMMbL B 00yYEHHH
- 3HaHHE IPaBHJI TEXHUKU OE30MACHOCTH MPH PaboTe ¢ BEIIECTBAMU B XUMUIECKOM KaOHWHETE;
- yMEHHE CTaBUTh XMMHUYECKUE DKCIICPUMEHTHI,
- yYMEHHE BBITOJHSIThH HCCIICAOBATEIbCKUE PA0OTHI U 3alIHIIATE HX;
- CJIOXKHUBINHKECS MPEACTABICHUSA 0 OyayIieM IpodecCHOHAIEHOM BBIOODE.
B BOCIIUTAHUU:
- BOCIHUTAHHUE TPYIOTIOOMS, yMEHHUs pab0TaTh B KOJUICKTUBE M CAMOCTOSATEIHHO;
- BOCIIUTaHUE BOIH, XapaKTepa;
- BOCHHTaHWE OEPEKHOTO OTHOMICHHS K OKPY’KaIOIIeH cpene.
[exarormyeckue TEXHOJIOTHH, HCIOJIb3yeMble B 00yUEeHUH.
JIMYHOCTHO - OPHEHTHPOBAHHEBIC TEXHOJIIOTUH TO3BOJIIOT HAWTH WHAWBUIYaTbHBIA ITOAX0A K KaKIOMY peOCHKY, CO3IaTh IS HETO HEOOXOAMMBIC YCIOBUS KOM(OPTa U ycIexa B
oO0ydennn. OHM TpeAyCMaTPUBAIOT BHIOOpP TEMBI, 00BEM MaTepHaia C yIeTOM CHJI, CHOCOOHOCTEH M MHTEpecOB peOeHKa, CO3MAIOT CHTYAI[UI0 COTPYIHHYESCTBA I OOIICHUS C
IPYTUMH YWICHAMH KOJUIEKTHBA.
HrpoBbie TEXHONOTHH OMOTaI0T peOEHKY B (hOpMe UIPhl YCBOUTH HEOOXOIUMbIE 3HAHUS M IPUOOPECTH HyKHbIE HaBbIKH. OHU MOBBIMIAIOT AKTUBHOCTH U MHTEpEC AETei K
BBITIOJIHAEMOM padoTe.
TexHoI0THsI TBOPYECKOH NIEATETHHOCTH UCTIONB3YETCS IJIsl MOBBIIIEHUSI TBOPYECKOM aKTUBHOCTH JETEH.

COIEPXAHME. 8 kaacc

XuMuS - HAyKa 0 BelllecTBaX U UX NMpeBpallleHusx - 2 yaca
Xumus uim marusi? HeMHOro U3 uCTOpUr XUMUH. AJIXUMUSL. XUMUS BU€pa, CEroIHs, 3aBTpa.
TexHnka 6€30MaCHOCTH B KAOMHETE XHUMUHU.
JlaGopatopHoe o0opynoBaHHe. 3HAKOMCTBO € pa3fAaTOYHBIM 00OPYIOBAHUEM IS MPAKTUIECKUX U JabopaTopHbIX padot. [locyna, e€ Buabl 1 Ha3HaUeHNUE. PeakTHBEI 1 X

kiaccbl. OOpallieHHe ¢ KHCIOTaMHU, IeJI0YaMH, SJOBUThIMH BeIECTBAMH. Mepbl IepBOii IIOMOIM MPH XUMUYECKHX 0JKOTraX U OTpaBlieHUsX. BbIpaboTka HaBBIKOB
Oe3omacHO! paboTHI.
Hemoncmpayus.Y IUBUTENBHBIC OITBITHI.



Jlabopamopuas paboma.3HAKOMCTBO ¢ 00OPYZAOBaHUEM TSI TPAKTHYECKUX U TaOOPaTOPHBIX paboT.
BeurecTBa Bokpyr Teds1, oriasinucs! - 15 yacon
BemectBo, huzndeckue cBolicTBa BeniecTB. OTIIMYUE YHCTHIX
BeniecTB 0T cMeceld. CriocoObl pa3ielicHus CMECEH.
Bona - MHOTOE 7111 MBI 0 Held 3HaeM? Boja u e€ cBoiictBa. Uto HeoObIYHOTO B Bojie? Bona npecHast 1 Mopckasi. CriocoObl OUMCTKY BOJIBI: OTCTaBaHUE, (PHILTPOBAHHE,
o0e33apaxrBaHue.
CronoBblii YKCyC U yKCcycHas 3cceHnus. CBoicTBa yKCYCHOM KUCIOTHI U €€ (DU3HO0JIOTUUECKOE BO3ACHCTBHE.
ITutseBas coma. CBoICTBAa M MPUMEHEHHE.
Yaii, cocTaB, cBOICTBa, (PU3NOJIOTHMUECKOE JeMCTBHE HA OPraHU3M YeJIOBEKa.
Mputo nim Mpia? OTIMYre X03sIiCTBEHHOTO MbLjla OT TyasieTHOTo. LI{enouHoit xapakTep X03s1iCTBEHHOTO MbLia.
CrupanpHble IOPOLIKH U APYrHe Morolue cpeacta. Kakue mopoiku cambie onacHsle. Hazo u onacaTbest dKHUIKUX MOIOIIUX CPEICTB.
JlockoHBI, TyX¥, KpeMbI U ITpovast map@romepus. MOryT JI IPeJCTaBIATh ONACHOCTh KOCMETHYECKHE Mpenapathl? MOoXKHO JIn caMOMY H3TOTOBUTH qyxu? MHorooopasue
JIEKapCTBEHHBIX BemlecTB. Kakue iekapcTBa Mbl OOBIYHO MOYKEM BCTPETHTh B CBOCH JTOMAaNTHEH anTeuke?
ArnTedHBIN Hon U ero cBolicTa. [Todemy fon Halo Aepkath B IUIOTHO 3aKYITOPEHHON CKIISTHKE. «3eJIEHKa» WM PacTBOp OpMiLTHaHTOBOTO 3enéHoro. [lepekuck Bogopoaa u
rugponeput. CBOWCTBA MEPEKUCH BOIOPOA.
ACTIVPHH W alleTIICANUAIIIIOBAS KICIOTa U €ro cBoiicTBa. ONacHOCTh MIPH IPUMEHEHUHN aCITUPHHA.
Kpaxwman, ero cBoiictBa u npumeHeHne. OOpa3oBaHHe KpaxXMalia B JIHCThSIX PACTCHHMH.
I'imroko3a, ee cBoiicTBa U MpUMeHEeHHe. MaprapuH, CIMBOYHOE M PACTUTENILHOE Maciio, cajlo. Yero Mbl 0 HUX He 3HaeM ?
PactutensHbie ¥ )KUBOTHBIE Macia.
Jlabopamopuas paboma [.3HakoMCTBO ¢ 000pYIOBaHUEM JIJIsl PAKTUYECKUX U JTaOOPATOPHBIX padoT.
Jlabopamopuas paboma 2. CBoicTBa BellecTB. Pa3feneHne cMecu KpacuTenei
Jlabopamopuas paboma 3. CBoiicTBa Boabl. [Ipakmuueckasn paboma 1. «O4UCTKA BOAB».
CBoiicTBa yKCYCHOH KHCJIOTHI.
CBoiicTBa INTHLEBOI COALI.
CBoiicTBa yasi.

Jlabopamopnas  paboma
Jlabopamopnas  paboma
Jlabopamopnas  paboma

Jlabopamopnas  paboma CaoiicTBa MbLIA.
Jlabopamopnas  paboma CpaBHeHnue Momomux cBoiictB mblia u CMC.
Jlabopamopnas  paboma 9. Wsrorosum JAYXH CAMHU.
Jlabopamopnas  paboma 10. Heobprunbie cBOHCTBA TAKHX 00LIYHBIX 3eJEHKH 1 oaa.
Jlabopamopnas  paboma 11 IMonyyeHnue KHuCJIOpPOAA U3 MEPEKUCH BOIOPOIA.
Jlabopamopnas  paboma 12. Cgoiicrea acnupuHa.
Jlabopamopnas  paboma 13. Cpoiicra KpaxmaJjia.
Jlabopamopnas  paboma 14. CpoiicTea rimokosbl.
Jlabopamopnas paboma 15. CBoiicTBa pacTUTEJBHOI0 U CJIMBOYHOIO Mace.l.
YBilekaTeJibHAs XUMUS IIs1 IKCIIEPUMEHTATOPOB -13 yacos.
CuMnaTuyeckHe YepHUJIa: Ha3HAYEHHe, IPocTeline peuenTbl.
Cocras akBape/bHbIX kKpacok. [IpaBuia oopauienusi ¢ HUMU.
HcTopusi MBUIBHBIX My3bIpeil. PM3MKAa MBLIJIBHBIX Iy3bIpei.
CocTaB LIK0JBbHOI0 MeJia.
Jlabopamopnasi paboma 16. Wuaukatopsl. U3MeHeHNe 0KPACKH HHANKATOPOB B PA3INYHBIX Cpeaax.
Jlabopamopnass paboma 17. «CeKpeTHbIe YePHUIAN.
Jlabopamoprnas paboma 18. «IlonydeHne akBapeabHBIX KPAcoOK». « MbLIbHBIE ONBITHD.
Jlabopamopnas paboma 19. «Kak BbIOpaTh HIKOJBHBIH MeJD).
Jlabopamoprnas paboma 20. «HW3roroBjeHHE MIKOJbHBIX MEJIKOB.
Jlabopamoprnas paboma 21.
Jlabopamopnas paboma 22.

o NS KN



«OnpeneieHue cpeabl PAacTBOPA ¢ MOMOIIBI0O HHAUKATOPOBY.
«IIpuroroB/eHne pacTUTEIbHBIX HHANKATOPOB U oNpeiejieHUe ¢ momMoubio HuX pH pacrBopay.
2 moayJib. UTo MbI y3HAIM 0 XUMHHU? - 4 yaca
IloaroroBka u 3alIMTa MUHU-TIPOEKTOB.

HUmoeo: 34 yvaca

COJAEP/KAHHUE.

BBenenue - 1 yac

TexHuka 6e3onacHOCTH B KabuHeTe xumuu. JlabopaTtopHoe obopynoBanue. JlabopatopHoe 060pyaoBaHue. 3HAKOMCTBO C pa3aTOYHbIM
00opy/0BaHUEM /ISl IPAKTHUECKUX U TabopaTtopHbix pabot. [locyna, e€ Buabl u Ha3HaueHue. PeakTuBbl U ux kinaccsl. OOpallieHre ¢ KUCIOTaMu, IIeJI0YaMu,
SATOBUTBHIMU BellecTBaMU. Mephl epBoil MOMOIIM TPU XMMHUECKHUX 0)KOTaxX U OTpaBjieHHsIX. BbipaboTka HaBBHIKOB O6€301acHOi paboThl.

Jlabopamopnas paboma. 3HakOMCTBO ¢ 000pyI0BaHUEM AJIs TPAKTUUECKHUX U JIAOOPATOPHBIX padoT.

Beryniienne B Mup BelecTs - 4 yaca

BemectBo. Monekyna. Atom. Xumunueckuii snement. [ICXD JI.1. MenneneeBa. Xumuueckas Gopmyia.

dusnyeckue u XuMuueckue apieHud. [[pu3Haku XuMHUECKUX PEaKInil.

CxopocTh XUMHUECKOH peakiiii. PakTophl, BIUSIONINE Ha CKOPOCTh XUMUYECKOM peakiuu.
Jlabopamopnas paboma 2. ONbITHI, TOKa3bIBAIONIUE ABUKEHUE U B3aMMOICHCTBHE YaCTHUIl BEIIECTBA.
1. HaGnronenue 3a KarisiMi BOJIBI.
2. HaGmronenus 3a HAaCTOWKOM BalepUaHbl.
3. PacTBOpeHue nepmaHranara Kajius B BOJE.
4. PacTBOpeHME OBapEHHOM COMU B BOJIE.
Jlabopamopnas paboma 3. Ouznueckue U XUMUYECKUE SIBICHUSL.
Jlabopamopnas paboma 4. ®akTopskl, BIUAIONINE HA CKOPOCTh XUMHUECKON PEaKIIUU.
1. BiusiHue TemnepaTypbl HA XUMUYECKHE PEaKLIUU
2. BnusHWE mIomany moBEpXHOCTH PEarupyroIIuX BEMIECTB HA CKOPOCTh XUMUYECKUX PEaKITHi.
3. BrwmsiHMe KHUCIOT pa3HOW CHIIBI HA CKOPOCTh XMMHYECKHUX PEaKIhil.
4. Katanuzatopbl- yCKOPUTEIH XUMHUYECKUX PEaKIIHii

Mup HeopraHM4ecKux BelecTs - 16 yacos

Bona. YaukaneHocTs Bogsl. Boaa - pactBoputens. L[BetTHOCTh. MyTHOCTB. 3anax. JKecTKOCTh BOJIbI, €€ onpeiesieHne U ycrpanenue. Mousl. Bnusiaue
MUHEPAJIBHOTO COCTaBa BOJbI Ha 310poBhe uenoBeka. CMC, ux BiaMsiHHE Ha CBOMCTBA U KauecTBO BoAbl. OuncTtka Boabl 0T CMC, HepacTBOPUMBIX BEIIECTB.
®wibTpoBanue. Beimapusanue. OTcranBasue.

Kucnotsl. OGHapyxeHHne KUcioT B pactBope. Kucnora B xenynke yenoBeka. KucioTHbie TOXKAH.

ITonsitue o comsax. [IuteeBas cona. Ee cBoicTBa. Xnopua HaTpUs, €ro CBOMCTBA.



Kucnopon. CoiicTBa kucimopoia. 3HaYEHUE JIJIS1 dKUBBIX OPTaHU3MOB.

Merannel. duszndeckue cBoiicTBa MeTauioB. CBOMCTBA U MPUMEHEHHE Kee3a. PikaBunHa. brosornyeckas posib xkenesa.
Yromnb, rpaduT U YrIeKUCHIBIN Ta3 - IeTH yriepoaa. x cBoiicTBa U mprUMEHEHHE.

Cnuprt, ero cBoiicTBa. BiiusiHre 3TUIIOBOTO CIIUPTA HA )KUBBIE OPraHU3MBI.

['moko3a, caxap, Kpaxmai, HEeJUTI0103a - YIIIeBOIbI ClIaIKie U He oueHb. VX cBOMCTBa U 3HaYeHHE ISl )KUBBIX OpPraHU3MOB.
benku B Msice, MOJOKe, SilIaX U APYTUX NpoAyKTax VX cBoiicTBa M 3HaYCHHE ISl )KUBBIX OPraHU3MOB.

Kupsl B cemeukax, opexax, aneiabCcuHe U MoJioke. X cBOICTBa U 3HaUEHUE ISl )KUBBIX OPraHU3MOB.

ITnactmaccel. [TonuatriieH. Ilonb3a u Bpe NOIMATUIICHA.

Jlabopamopnas paboma 5. Bona - paCTBOPUTEINb.

1. Bopa pactBopsieT rassl.
2. Bopa pacTtBopsieT MHHEpaJIbHBIE COJIH.
3. Kak ycTpaHuTh HaKHIb B YalfHUKE?
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Jlabopamopnas paboma 6. OpranoenTUYECKHE MOKA3aTeIH BOIBL.

Jlabopamopnas paboma 7. OnpenieleHne U yCTpaHEHHE KECTKOCTH BOJIBI.

Jlabopamopnas paboma 8. O6HapykeHHE HOHOB B BOJIE.

Jlabopamopnas paboma 9. BnusiHue CHHTETUYECKIX MOIOIIMX CPEJCTB HA 3€JIEHBIE BOJAHbBIC
pactenus. [Ipakmuueckasn paboma 1. OuucTKa BOAbI

Jlabopamopnas paboma 10. OOHapy»)eHHE KUCIOT B MPOJTYKTaX MUTAHUSI.

Jlabopamopnas paboma 15. JlelicTBUE KHCIOTHOTO 3arps3HEHUS BO3/lyXa HA PaCTCHUS
Jlabopamopnas paboma 11. KapOoHaT KabIus.

OnBIT ¢ KyCOYKOM Meda.

Mpamop u rumnc.

PakoBuHa ynuTku.

Yro conepxkutcs B 3yOHOI nacre?

Jlabopamopuas paboma 12.

Kak coma crmocoOcTByeT BhInieuke xjaeba?
[TpurotoBum aumoHa!

Jlabopamopuas paboma 13.

MEI nosy4aeM MOBapeHHYIO COJIb.
doxkyc ¢ kaprodenem, WK noyemy kaprodess 1niaBaer B Boje?

Jlabopamopnuas paboma 14. Ilonydenue kucmopoa.
Jlabopamopuas paboma 15. MeTtaibl co37ar0T 1[BETa, 1BETHI, OTHHU.
Jlabopamopuas paboma 16.

PactBopsiem xkeneso.

Kak o6Hapyxuth xene3o?

HeBunnMble yepHHIIa U3 KEINE3HBIX CTPYKEK.
oOHapy>KeHHe KeJie3a B MPOJYKTaX MUTAHHUS.
VY naneHue mATeH pKaBUYMHBL.

Jlabopamopnas paboma 17.

VYronb Kak afacopOeHT.



Kykypy3Hble manouku Toxe aicopOeHT.

[TonydyeHue yriekucaoro raza ¥ M3y4eHue ero CBOMCTB.
OOHapyxeHue yriaeKuciIoro ra3a B ra3upoBKe.
«HpIpsitotee sidoy»: emie oauH GoKyc

agbrwn

Mup opraHu4ecKkux BellecTB - 7 4acoB
JlabopaTopHas pabora 18.
Brnusinue 3TUI0BOTO CIIUPTA HA )KUBBIE OPTaHU3MBI.
CrupT-pacTBOPHUTEIb.
W3BrekaeM 3eneHbli MUTMEHT JUCTa- XJIOPOQUILI.
Paznensem xmopoduin Ha ppakiuu Xxpomatorpaduei.
Jlabopamopuas paboma 19.
VYraepon B caxape.
OO0HapykeHne KpaxMaia B MPOJYKTaX MATAHUS ¥ KOCMETHICCKOU yIpe.
OOHapyKeHHue TIIOKO3bI B IPOAYKTaX MTATAHUS.
Hecnenoe u cnienoe s16510K0.
Jlabopamopuas paboma 20).
Hccnenyewm siino.
Ob6napy>xenue 6enka.
Jlabopamopuas paboma 21.
1. Macnsnas kars.
2. Kakwue mnonsl cogepxart xup?
Jlabopamopnas paboma 22. Tlonb3a ¥ Bpe NOTUITUIICHA.
JKOJIOrN4eCKHii B3IJIsI] HA BelIeCTBA BOKPYI Hac-6 4acoB
[Teuth - 3arps3HATENH BO3AyXa. AHAIN3 BOJBI. AJITOPUTM TPOBEACHHS IIEPBUIHON IKOJIOTUICCKONU IKCITEPTU3BI MPOTYKTOB MATAHUSA. XUMHUECKOE
3arpsi3HEHUE OKpY’Karollel cpeibl U 3J0POBbE YEIOBEKA.
Jlabopamopuas paboma 23. 3yuenune 3anblICHHOCTH Bo3ayxa Jlabopamopuas paboma 24. AHanu3 BOJIBI.
Ipaxmuueckas paboma 2. Dxonornyeckasi 3KCepTr3a MPoIyKTOB MUTAHUS.
Hmoezo: 34 uaca.

N S

el N

N =



8 kmace
TemaTnyeckni mJiIaH

No Tema 3anaTus Cpox Conepxanue
[IpakTudeckue pabOTHI, ONBITHI, IEMOHCTPAIIUU
Ilnan I (dakt
Xumus - HayKka o0 eewgecmeax u ux npespaunienusax - 2 uaca
XuMHus - HAyKa 0 BelecTBax u ux Xumust unu marus? HeMHOTO M3 HCTOPUU XUMHH. V[emoncmpayusa.y TUBUTEIIBHBIE OIIBITHI.
1 NpeBpalleHusX AnxuMmus. XUMuUs BUepa, CerojiHs, 3aBTpa.
TexHuka 6€30aCHOCTH B KAOMHETE XUMUH.

Jlaboparoproe oGopynoBaHue. Vlabopamopnas paboma 1.3HaKOMCTBO C
JTaGopaTopHoe 000py10BaHHE. 3HAKOMCTBO C Pa3JaTOYHBIM [000PYIOBAaHUEM JUIS IPAKTHYECKHX M
000pyIOBaHUEM TS IPAKTHYECKUX ¥ JTAGOPATOPHBIX paboT. [1abopaTOpHBIX paboT.

2 [Tocyna, e€ BUIbI U Ha3HAUCHHUE. PEakTHBBI M UX KJIACCHI.
OOparteHue ¢ KUcjaoTamHu, meaodamMu. Mepsl iepBoit
[TOMOIIY MPU XUMHYICCKUAX OXKOTAX U OTPABJICHHSIX.
Br1paboTka HaBBIKOB 0€301TaCHON paboTHI.
Bewiecmea sokpyz meos, ocnanucs! - 15 uacos
BemectBa 1 ux cpoiictsa. YucTeie BermiecTBo, ¢pu3mueckue cBoiicTBa BemecTB. OTimune YiCThIX[/labopamopras paboma 2. Pasaenenue cmecu
3 BEIECTBA U CMECH. BemecTB OT cMeceid. CriocoObl pa3aesicHHs CMECEH. Kpacureseil.
Bona. Viabopamopuas paboma 3.CBOWCTBA BOJIBI.
4 Bosa - MHOrO€E 11 MBI 0 Hell 3HaeM? Bopa u eé cBoiicTsa. Uto
HeoObIuHOTO B Bosie? Bosa nmpecHas 1 Mopckasi.
5 «OuncTKa BOIbDY CrocoOBI OUHCTKH BOJIBI: OTCTaBAHKE, (PUIBTPOBAHKE, [ Ipaxmuueckasi paboma 1.0O9ncTKa BOJIBI.
00c33apaskMBaHuUE.
YKCycHas KHCIIOTa. Vlabopamopnas paboma 4.CBOKCTBa YKCYCHOM
6 CTOJIOBBIN YKCYC U yKCycHas dcceHImst. CBOMCTBA yKCYCHOM [KUCIIOTHL.
KHCIIOTHI U €€ (hU3HOJIOTHYECKOE BO3ICHCTBHE.
7 IIumesas cona. [Tumesast cona. CBOMCTBA U MPUMEHEHUE. Vlabopamopuas paboma 5.CBoicTBa IHIEBOH
COJIBI.
8 Yaii. Yaii, coctaB, cBolicTBa, (PU3MOIOrHUECKOE AEHCTBUE HA Vlabopamopnas paboma 6CBoHCTBa Yas.
OpraHu3M YeJIoBeKa.
9 |Msuio. Mpu10 win Mb1a? OTiaudre X03sIMCTBEHHOTO MbLJIA OT Vlabopamopnas paboma7. CBOWCTBA MbLIA.




ryanerHoro. [l{enoyHoli xapakrep X03MCTBEHHOTO MbLIA.

10 |[CMC. CTupanbHbIe IOPOIIKH U Ipyrue Moroutue cpeacta. Kakue [labopamopnas paboma 8. CpaBHEHHE MOIOIINX
[MOPOIIKK camble onacHble. Hamo n omacarbest KUIKUX cBoiicTB mbpu1a 1 CMC.
MOIOIIUX CPEACTB.

11 [KocmeTnueckue cpeacTna.

JlocboHBI, TyXH, KpeMBI U Tpovas napgpromepus. Moryt Jim
[IPEJICTABIIATH OMACHOCTh KOCMETHUYECKHUE MpernapaThl?
MO>KHO JI CAMOMY U3TOTOBUTH JyXH?

Viabopamopuas paboma 9. VI3SrOTOBUM JTyXH CaMH.

12

ATeYHBII WO U 3€JI€HKA.

AnrTeuHBIi Hon U ero cBoicTBa. [louemy oy Hy)KHO AepKaTh)
B IJIOTHO 3aKYMOPEHHOM CKIISTHKE. «3eJIEHKA) WA PACTBOP
OpHILTHAHTOBOTO 3eJEHOTO.

Vlabopamopnas paboma 1. HeoObIuHBIE CBOWCTBA
TaKuX OOBIYHBIX 3€JIEHKU U HoJa.

13

[lepexuch Bogoposa.

[lepekrch Bogopoaa u ruaponeput. CBONCTBA IEPEKUCH
BOJIOPOAA.

Vlabopamopuas paboma 1 1. [lonydeHne KUciopoaa
M3 EpEeKUCH BOJIOPOJIA.

14 ACITHPHH. ACIIUPUH WK alleTWICAIULMIOBAas KUCIIOTA U €ro CBOMCTRa.
OrmmacHOCTh PY MPUMEHEHNW aCITUPHHA. Viabopamopnas paboma 12. CBOWCTBA acTIMpHHA.
15 Kpaxmart. Kpaxmad, ero cpoiictBa u npumeHerune. OOpasoBaHue
KpaxMaJja B JINCThSAX PAaCTEHHI. Vlabopamopnas paboma 13. CBoicTBa Kpaxmara.
16 [ moxo3a. [ J1f0K03a, e CBOMCTBA M IPHMCHCHHE. Vlabopamopnas paboma 14. CBOWCTBA TIIOKO3HI.
17 DKupsl u macia.

MaprapHH, CJIMBOYHOC U paCTUTEJIbHOC MacCJIo, CaJlo. Yero
MBI O HUX He 3HaeM? PacTUTENbHBIEC M )KHBOTHBIE MAaciia.

Vlabopamopuas paboma 15. CBoiicTBa
PacTUTEIBHOTO U CIMBOYHOTO MAaCeJl.

Yenexamenvnan xumusn ona IKcnepumernmamopos -13 yacos

18 IToHATHE O CHMITATHYECKUX CuUMIIaTUUECKUE YepHUIIa: Ha3HAUCHUE, IpoCcTeiine Ulabopamopuas paboma 16. «CexpeTHBIE YepHUIIA,

19  lgeprmmax PELIEITEI

20 CocraB aKkBapesbHBIX KPacoK CocTaB akBapeJbHBIX Kpacok. [IpaBuiia oOparnienus ¢ HuMu labopamopnas paboma 17. «Ilonydenue

21 AKBapEJIbHBIX KPACOK»

22 [1oHsATHE O MBUIbHBIX Iy3BIPSX McTopust MBUIBHBIX Ty3bIpeil. Du3nKa MBUTBHBIX TTy3bIpeit.  [[[pocmomp unvma.

23 M3yuenue BAUSHUS BHEIIHUX Vlabopamopnas paboma 18. « MbinbHbie onvimbi»
(hakTOpOB Ha MBIJIbHBIE ITy3bIPH

24 OOBIYHBII U HEOOBIYHBII CocraB WIKOJIBHOTO MelIa. Vlabopamopnas paboma 19. «Kax BeIOpaTh
LIKOJIBHBIN MEIT. LIKOJIBHBIN MEI»

25 M3roToBI€HNE NIKOJIBHBIXSIETKOB TexHiKa N3rOTOBJICHUS HIKOIBHBIX MEJIKOB. Vlabopamopnas paboma 20. «A3roToBnenue

26 [IKOJBHBIX MEJIKOB)




27

ITonsiTre 00 MHIUKATOpaX

Nunukaropsl. MI3MeHeHue OKpacku MHAWKATOPOB B

Vlabopamopuas paboma 2 1. «OnpeneneHue cpelisl

28 Pa3IMYHEIX CPefiax. pacTBOpa ¢ TIOMOIIBI0 HHAUKATOPOBY.
29 M3roToBreHne pacTUTEIbHBIX PacTeHus-HHIMKaTOPbI
30 UHIHKATOPOB Vlabopamopnas paboma 22.
«[IpuroroBieHHe pacTUTENBHBIX HHINKATOPOB U
olpezieneH e ¢ moMoliplo Hux pH pacTBopay.
Y mo mut y3uanu o xumuu 2 —4 uaca
31 UTO MBI y3HAIH O XUMUH? Pacnipenenenue TeM. PaboTa HaJu MUHH-TIPOCKTAMH.
32
33 Torosoe 3aHsTHE. 3aIuTa MUHH-IIPOEKTOB.

34.




TemaTnuyeckuii miaan

9 kiaacce

Ne

Tema 3angaTus

Cpox

Conepxanue

HpaKTI/I‘ICCKI/Ie pa6OTI)I, OIbIThI, JECMOHCTpAIIN

IInan I

(dakt

Beeoenue - 1 uac

BBenenne

Texnuka O0e3onacHOCTH B kabuHeTe XuMuu. JlaboparopHoe
00opyoBaHHe.

Vlabopamopnas paboma 1.3HaKOMCTBO C
000pYHOBaHHUEM UTS IPAKTHICCKUX U
nmabopaTopHBIX padoT.

Bcmynaenue 6 mup éewecme - 4 uaca

2-3

Kak ycTpoeHs! BemecTsa?

BemectBo. Monekyna. Atom. Xumuueckuii anement. [ICXD
JI.U. MenneneeBa. Xumuueckas Gpopmyia.

Vlabopamopnas paboma 2.ONBITHI, JOKa3bIBAIOIINE
BIDKEHNE M B3aUMOJICHICTBHE YaCTHUI] BEIIIECTBA.

1. HaGmroneHue 3a KamwisiMH BOJBI.

2. HaOmoneHus 3a HaCTOMKOW BajepHaHbI.

3. PacTBOpeHmME mepMaHTaHATa KaJlks B BOJIE.

4. PacTBOpeHHE MOBAPEHHOW COJIM B BOJIE.

Duznueckre 1 XUMHUYECKHE
SIBJICHM .

Duznyueckne 1 XUMHUIeCKue ssBeHus. [[pr3Haku XUMHUIECKIX
€aKINH.

Vlabopamopuas paboma 3. duzndeckue n
XMMHYECKUEC SBJICHHS.

Y coBysl, BIUSIOIMINE HA CKOPOCTb
XUMHUUYECKUX PEAKLIUNI.

CKOpOCTh XUMHYECKOH peakiiy. DaKkTophl, BIUSIOMINE HA
CKOPOCTb XMMHUYECKOH peaKLuu.

Vlabopamopuas paboma 4.DakTopkl, BIUAIOIIUE HA

CKOPOCTh XMMHUYECKOW PEeaKInu.

1. BausiHue Temmeparyphl Ha CKOPOCTh

XUMUYECKUX PEAKIINH.

2. BausiHue TUIOIaan MOBEPXHOCTH PEarupyrOIIuX

BELIECTB HA CKOPOCTh XUMHUECKUX PEAKLINH.

3. BiusHMEe KHCIOT pPa3sHOH CHJIBI Ha CKOPOCTH

XUMHUYECKUX PEAKIIUAMN.

4. KaTanu3aTopbl- yCKOPUTEIN XUMHUYECKUX
CaKIMH

Mup neopzanuueckux eewgecme - 16uacos

Camoe HeOOBLIKHOBEHHOE BELECTBO

Bona. YaukansHOCTs Boabl. Bosa - pacTBOpuTENb.

Vlabopamopnas paboma 5.Bona - pacTBOPHUTEINb.
1. Bona pacTBopsieT rasbl.

2. Bona pacTBopsieT MUHEpaIBHbIE COJIH.

3. Kak ycTpaHnTh HaKHMIb B YalHUKE?

OpraHoJjenTuYeckue moKa3aTeiu
BOJIbI.

[{BeTHOCTH. MyTHOCTB. 3anax.

Vlabopamopuas paboma 6. OpraHoJenTHIECCKHE
[OKa3aTesId BOJIbI.

KecTkocTh BOJbI, €€ OINPEACICHUC

1 YCTPAHCHHUC.

"KecTkocTh BOIbI, €€ ONpEesICHUE U YCTPaHEHUE

Viabopamopnas paboma’l. OnpeneneHue u

YCTPAaHCHUEC )KCCTKOCTH BOJbI.




MuHepaibHbI COCTaB BOJIBI.

Honsl. Bausaue MHHCEPAJIBHOTO COCTaBa BOAbI HA 3JOPOBLC

Vlabopamopnas paboma 8. OOHapyKeHHE NOHOB B

S YesoBeKa. BoOJIE.
10 BinsiHue cUHTETHYECKUX CMC, ux BIMSAHHME HAa CBOMCTBA ¥ KA4€CTBO BOJIBL. Vlabopamopnas paboma 9. Brusiaue
MOOIIUX CPECTB Ha )KUBBIC CHHTETUYECKHUX MOIOLINX CPEICTB Ha 3eJIeHbIe
OpraHu3MBbl. BOJHbIE pacTEHHUSI.
1 I Ipaxmuueckas pabomal. OuncTka Bojel 0T CMC, HepacTBOPUMBIX BEILECTB. lIpaxmuueckaza paboma 1. OUnCTKa BOJBI
«OuncTKa BOIbD» DunsTpoBanue. BeimapuBanue. OTcranBanue.
12 [loHsTHE O KHCIIOTAX. Kucmoter. OOHapyxeHue KUCIOT B pacTBope. Kucnora B Vlabopamopnas paboma 10. OOHapyX ESHUE KUCIOT
PKEITyIKe YeJIOBEKa. B IPOYKTaX MHUTAHHSL.
13 KucnoTHbIe TOXKIH.
Vlabopamopnas paboma 15. JleficTBre KUCIOTHOTO
3arpsi3HEHMS BO3AyXa Ha PACTCHUS
14 |Conu, HO HE BCe COJIEHbIE [loHsiTHE O COMSAX.
Vlabopamopuas paboma 1 1. KapboHaT Kanbius.
1. OnBIT ¢ KyCOYKOM MeTa.
2. Mpamop u rwuric.
3. PakoBHHA yiIUTKY.
4. Uto conepxutcs B 3yOHOM nacte?
15 [Uro takoe coma? [TutheBas cona. Ee coiicTBa. Vlabopamopuas paboma 12.
1. Kak cona crocoOCTByeT BhInieuke xJieba?
2. [IpurotoBuM TruMoOHa!
16 [[loBapeHHAs COJb. Xiopu HaTpus, €ro CBOICTBA. Vlabopamopnas paboma 13.
1. MbI iontyyaeM MOBapeHHYIO COJIb.
2. dokyc ¢ kaprodernem, uiu nouemy Kaprodensb
[1aBaeT B Boe?
17 Kucnopoz. CpolicTBa kuciopoa. 3HaueHHe 15 )KUBBIX Vlabopamopnas paboma 14. Tlonyaenue
I" a3, moAIep)KUBAIOIII TOpEHHE. OpTraHU3MOB. KHCIIOpOJIa.
18 MeTaJibl. Mertaibel. DU3nyeckre CBOMCTBa METAIIJIOB. Vlabopamopnas paboma 15. MeTasibl co31ar0T
[[BETA, [IBETHI, OTHH.
19 Keneso. CaoifcTBa 1 MpUMeEHEHHe xene3a. Pxapunna. buonoruyeckas
POJIb JKemesa.
Vlabopamopuas paboma 16.
1. PacTBopsieM xene3o.
2. Kak o0HapyXuTh kene30?
3. HeBuanMmbIe YepHIIIa U3 KENE3HBIX CTPYKEK.
4. oOHapyxeHHe jKene3a B MPOAYKTax MUTAHUS.
5. Y najeHue NsITeH PrKaBYHHBL.
20, Y1076, TpaduT U YrIIEKUCIIBIN ra3 - Yroib, rpaduT U YIIEKHCIIBIN Ta3 - IeTH yriepoja. Mx Vlabopamopnas paboma 17.
21 CBOICTBA ¥ IPUMEHEHNE.

ety yriepoja

1. Vrons xak ancopOeHT.

2. Kykypy3HbIe alouKy TOXE aJCOPOCHT.

3. [lomydenue yriekncioro ra3a M H3y4eHne ero
CBOICTB.

4. OOHapy»XeHHe YIIIEKHCIIOTO ra3a B




ra3supoBKeE.
5. «HpIpsirolee siioy: eme oauH GoKyc

Mup opzanuueckux

seuiecme- 7 4acoe

22,  |CoupT KaKk 0OBeKT U3ydeHHs Criupr, ero cBoMcTBa. BinsHue 3TUI0BOTO CIMPTA HA XKUBBIEIabopamopHas paboma 18.
23 OpraHU3MEIL. 1. BiustHUE STHIIOBOTO CIIMPTA HA JKUBBIC
OpraHU3MEIL.
2. CiupT-pacTBOPUTEIIb.
3. l3BiIeKkaeM 3eJICHBIN TUTMEHT JINCTA-
XII0PO(HILIL.
4. Paznensem xja0pohwint Ha Gpakuu
Xpomatorpaduei.
24,  [YrneBombl. [ mroko3a, caxap, KpaxMall, IeJUTI0JI03a - YIIIEBOIbI cliafikue uiabopamopuas paboma 19.
25 He o4YeHb. X cBolcTBa M 3HAYCHHE JJIs1 )KUBBIX OpraHu3MoB. |1. Yriiepon B caxape.
2. OOHapy)XeHHE KpaxMaJlia B POYKTaxX MUTAHUS U
KOCMETHUYECKOM Imyape.
3. OOHapy»XCHHUE TITIOKO3bI B MPOAYKTAaX MATAHUS.
4. Hecrnienoe u crniesioe 10J10KO.
26 benkn. benku B Msice, MOJIOKe, SIax U Apyrux mpoaykrax Ux Vlabopamopnas paboma 20).
CBOWICTBA M 3HAYCHHUE IS )KUBBIX OPTaHH3MOB. 1. Uccnenyem siitio.
2. ObHapyxeHue Oernka.
27 DKuper. Kupsl B cemeukax, opexax, arnejabCuHe U Mojoke. Ux Vlabopamopnuas paboma 21.
CBOWICTBA M 3HAYCHHUE IS )KUBBIX OPTaHH3MOB. 1. MacnstHas Karoist.
2. Kakwne mogsl comepskat xup?
b8 [InacTmaccsr. Vlabopamopuas paboma 22.11onb3a v Bpen
[Tnactmaccsl. [Tonuatuiien. [lonp3a U Bpes MONMATUIIEHA.  |[OJIMATHIIEHA.
IKonozuueckuil 6321710 Ha 6eU|ecmea 60Kpy2 Hac-6 uacos
29 |M3yyaem mbuTb [TbUTh - 3arpsA3HUTENH BO3AYXA. Vla6opamopnas paboma 23.3yuenue
3aMbIJICHHOCTH BO3/IyXa
30 CraBuM OaJIIBI BOJIE 'AHanIu3 BOIBI. Jlabopamopnas paboma 24. Anam3 BOIIBI.
31,  |pakmuueckas paboma?. AJITOPUTM IPOBEJCHHUSI IKCIIEPTH3bL. [Ipaxmuueckas paboma2. IKoIOTHIECKAS
32 JKOJIOTHYECKAst IKCIIEPTH3a PKCIEPTH3a MPOAYKTOB MTUTAHHMS.
POYKTOB IMUTAHUSL.
33 XUMHUYECKOE 3arps3HEHIE OKPYIKAIOIICH CPEIbl U 30POBHE
M3yueHne BO3ICHCTBHSI BPEIHBIX YeTI0BEKA.
XHUMHUYECKUX (PaKTOpOB Ha
3I0POBBE YEIOBEKA
34 HToroBoe 3aHsaTHE







