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Il. IlogcHuTEIBLHAA 3aIUCKA

2.1 O61acTh NpUMEHEHUS NPOTPaAMMBbI

B nocnennee Bpemsi, B CBSA3M CO 3HAUYUTEIHHO BO3POCHIMM MAacCIITaOOM
BO3JICHCTBHS YEJIOBEKAa HA OKPYXKAIOUIYI0 CpeAy, CO 3HAYMTEIbHO BO3POCHIUM
KOJMYECTBOM 3arpsi3HAIONIMX BEIIECTB AHTPOIOIEHHOTO IPOUCXOXKICHHUS, B
XUMUH OKPYKAIOWIEH CPe/ibl BBIACISIIOT SKOJOTHUYECKYI0O XUMUIO, U3YUYAIONIIYIO T€
XUMHUYECKUE TIPOIECChl B 3E€MHBIX O0O0JOYKaX, KOTOPBbIE MPOUCXOASIT TIOA
BJIMSTHUEM YEJIOBEUECKOU JCSITETbHOCTH. XUMHMS OKPYKAIOIIEH Cpeibl BKIIOYAECT B
cebs  Oosiee  y3KM€  paslielbl  XUMHH, Takue, KaK T€OXMMUS, XUMUS
MIOYB, TUAPOXUMUS, XUMHUSI  aTMOc(epbl, XUMUST ~ TPUPOIAHBIX  COCIWHEHUU
OPTraHUYECKOTO MPOUCXOXKICHUS W JIp. XUMHS OKpYXKaIoleW cpeabl u3ydyaer
XUMHUYECKHE TPOLIECCHl BO BCEX 000J0uKax 3eMiid, B TOM uucie B Ouocdepe,
U3y4yaeT MUTPALMU U MPEBPAIICHUS BCEX XUMHUYECKUX COCAMHEHUM, B TOM UHUCIIE
MPUPOHBIX U AaHTPOIMOTEHHBIX 3arPSI3HUTENCH.

OOyuaroipecs 1O JaHHOW MporpaMMe IMOJdy4aT BO3MOXKHOCTh Y3HATh
OCHOBBI XMMUHU OKPY>KAIOIIEH Cpejibl, ICTOYHUKUA U PE3YJIbTaThl AHTPOIOTEHHOTO
BO3JICUCTBHSI HA OKPYKAIOIIYIO CPEly, a TakKKe€ U3YYUTh OCHOBHI MOHHMTOPHHTA
okpyxatomei cpefpl. OCOOCHHOCTBIO JTaHHOW MPOTPAMMBI SIBIIETCS TO, YTO
YyeJoBeKa paccMaTpUBAETCs HE KaK MCTOYHUK BO3JEHCTBHUS Ha Ouocdepy, a Kak
BHUJI, JKUBYIIMHA B €CTECTBEHHBIX YCIOBUSIX OKpYXKaloUed Cpeabl U
MOJIBEPraroInics BO3ACHCTBUIO HEOIArONPHUITHON SKOJIOTUYECKON OOCTaHOBKH.

[Iporpamma HampaBiieHa Ha OOIIEUHTEIJIEKTYaJIbHOE Pa3BUTHUE JIMYHOCTHU
oOyuatomierocss B (hopMe MOMCKOBOTO U HAYYHOIO HCCieaoBaHus. Peanmuzarus
MpOTrpaMMbl  CIIOCOOCTBYET MPO(ECCHOHAIBHON OpUEHTAIIUU OO0YYaloIIUXCs B
chepe OMOIOTHYSCKUX CTICITUATLHOCTEH.

Hanpasiiennocts (Mpo¢uiib) NporpaMMbl: €CTECTBEHHOHAYYHAS!.

2.2. HopmaruBHO-mpaBoBasi 0a3a pa3padoTKu M  peaju3alUuu
NporpaMMmbl

[Iporpamma pazpaboTaHa B COOTBETCTBUU C

o ®denepanbHbiM 3aK0HOM OT 29.12.2012 Ne 273-D3 «O6 oOpazoBaHuu B
Poccuiickoit @enepanumy;

e ¢ npukazoM MuHuctepcTBa npoceemenus Poccuiickont @enepauu ot
09.11.2018 r. Ne 196 «O06 yTBepKAeHUH MOPSAKA OPTraHU3AINN U
OCYIIIECTBJICHUSI 00Pa30BaTEIBLHOM NESITEIBHOCTH TI0 IOTOJIHUTEIHHBIM
o011e00pa3oBaTeNbHBIM IPOrpaMMamy;

e c nmruchbMoM MuHHCTEpCTBa 00pa3oBanus U Hayku PD ot 25.07.2016 Ne 09-
1790 «PexoMenaanuu mo COBEPIICHCTBOBAHUIO JOTIOJHUTEIBHBIX
o0pa3zoBaTeIbHBIX MPOrPaMM, CO3/IaHUIO AETCKUX TEXHOIMAPKOB, LICHTPOB
MOJIOJIC)KHOTO MHHOBAIIMOHHOT'O TBOPUYECTBA M BHEJIPEHUIO UHBIX (POpM
MOATOTOBKH JETEH U MOJIOJICKHU T10 TTPOrpaMMaM WHKEHEPHOU
HaIPaBJICHHOCTHY;

® C IOCTaHOBJEHHEM [ JTaBHOTO roCy1apCTBEHHOI'O CaHUTapHOro Bpaya P® ot

04.07.2014 Ne 41 «OG6 yrBepxaenuu CaunlluH 2.4.4.3172-14 «CanutapHo-



AMHUIEMUOJIOTHYECKUE TPEOOBaHUSI K YCTPONCTBY, COIEPKAHUIO U
OpraHu3aluu pexxuma padoThl 00pa30BaTebHBIX OPraHU3aIUui
JOTIOJTHUTEIBLHOTO 00pa30BaHuUs JETE.

2.3. AKTyaJIbHOCTb, NIeJarorn4ecKas 1ejecooopasHocTb NPOrpaMmMbl

AKTYyaJbHOCTh MpOrpaMMbl  «DKOJIOTUYECKass XUMHUS»  00yCIOBJIeHa
HEOOXOJMMOCTBIO TIOBBIIICHHWS MOTHUBAIMM JAETe K BBHIOOPY CIELUATBLHOCTEH
€CTECTBEHHOHAYYHOTO MpOo(dUis, COBEPUICHCTBOBAHUS CHUCTEMbI HEMPEPHIBHOM
MOJATOTOBKM  OYIyIIUX BBICOKOKBATU(UIHUPOBAHHBIX KAaJIpOB, 00JIaJIalOIIUX
aKaJeMUYECKUMH 3HAHUSIMU U NPOo(eCCUOHATBFHBIMU KOMIIETCHIIMSIMU B 00J1aCTH
OMOJIOTHUU, XUMHUH U 9KOJIOTHUHU.

HoBu3zHa mnporpamMmbl 3akiiO4aeTcss B HMHTETPUPOBAHUM  COJEPIKAHMS,
METOJI0B 00y4eHHUs 1 00pa30BaTEIbHON CpeJlbl, 00ECIIEUYNBAIOIIUE PACIIUPEHHbBIC
BO3MOYKHOCTH JIET€ M MOJIOJICKU B MOJYYEHHH 3HAHUA U3 Pa3jIM4HbIX 00JacTei
HAyKl U TEXHUKH B WHTepakTUBHOU (opme: «MccnemoBarb — JlelicTBOBaTh —
3Hath — YwMeTh». Ilporpamma mnpenmonara€T Cco3gaHUE HMHTEPAKTHBHOTO
00pa30BaTeIbHOIO MPOCTPAHCTBA JJISl MOTPYKEHUS O0ydaroUuXcsi B HAYYHYIO U
WHXEHEPHYIO KyJIbTypy, Oa3upyercss Ha MNPUHUUIIAX HWHHOBAIMOHHOCTH,
Hay4HOCTH, MHTEPECA, KAYE€CTBA, JOCTYITHOCTH U IEMOKPAaTUYHOCTH.

OTinYnTEeTbHBIMHU 0COOCHHOCTSIMH IIPOTPAMMBI SIBJIIETCA TO, YTO OHA:

— OCHOBaHa Ha IPUHLUIE MOJECIMPOBAHMS MOTHBUPYIOIIEH HHTEPAKTUBHOMN
o0pa30BaTeNbHOM Cpeibl O] KOHKPETHBIE yueOHbIE 33/1a4M C UCIIOJIb30BaHUEM
00pa30BaTENbHbIX KEWC-TEXHOJIOTMA W MPOEKTHOIO0 METoJa OOy4deHUs W
JIPYruX 00pa30BaTENbHBIX TEXHOJIOTHSX HOBOTO MOKOJICHMUS;

— HampaBliecHa Ha pa3BUTHE Yy OOydYaloMMXCAd YCTOMYMBOrO MHTEpeca K
MHTEJUIEKTYaJIbHBIM COPEBHOBAHUSAM, OJIMMIHNAJAHOMY JBUKEHHUIO, OCBOCHHUIO
COBPEMEHHBIX TEXHOJIOTMM, MPOEKTHOM JEATEIBHOCTH, MPAKTUYECKUX
HABBIKOB B M30paHHOM 00pa30BaTenbHOM 001acTH;

— obecrnieuriBaeT BBIOOP OOyYarONIUMHCS COOCTBEHHBIX 0Opa3oBaTEIbHBIX
TpaeKTOpHil B 00pa30BaTEIbHBIX 00bEIMHEHUSX (KBAaHTYMAX) JJIsl IOCTHKCHUS
€CTECTBEHHOHAYYHBIX TUCUUIUIMH U MOJYyYEHUS TEXHUYECKUX KOMITETEHIUT;

— obecnieynBaeT MOJEIMPOBAHUE JMYHOrO OOpa30BaTEIBLHOTO MPOCTPAHCTBA
oOy4Jaromierocss B TpPeX «rOPU30HTAX» (OTHOCHTEIBHO CaMOCTOSATENIbHbIX
MPOCTPAHCTBAX): Y4YEOHOM, 00pa30BaTEIbHO-PEPIEKCUBHOM U COIMAIBHO-
IPaKTUYECKOM;

— TMpeaycMaTpuBaeT WUHIUBUAYAIbHBIA MOAXOJ, MOCKOJIbKY IMEJaror B yueoOHOM
OOBbEIMHEHUU  BBICTyMAaeT KaK HACTaBHUK  (TBIOTOp), OpraHU3aTrop,
KOHCYJIBTaHT, MOZJEPATOP.

— Peanusyercsi C HCHOJB30BAaHHEM BBICOKOTEXHOJIOTMYHOIO 000pY/I0BaHUs
JNETCKOro  TexHomapka «KBaHTOpuymM» B  yCIOBHSIX MOTHUBHpYIOUIEH
MHTEPAKTUBHOMN CPEJIbI.

OO6pa3zoBartenbHasi mporpaMMa «KOJIOTHYECKash XUMUS» UHTETPUPYET B cede
JOCTHKEHHSI COBPEMEHHBIX HalpaBJICHUI HAyKU U TEXHUKHU B 001acTh OMOJIOTHH,
XUMHUM W OKOJOTHH. 3aHsATHs 10 JaHHOW mporpamme 00ecleyuBaroT
00y4aroMMCsl BO3MOKHOCTD MOJIYYUTh MEPEIOBbIE 3HAHUA B 00JIACTH HKOJIOTHUH,



OMOXUMUU, XUMUU U OMOJIOTUH M, MPAKTHYECKUE HABBIKA PAa0OTHI HA Pa3TUIHBIX
BUJIaX COBPEMEHHOI0 OOOpYJOBaHUS, YMEHHUE IUJIAaHUPOBATh U PEATU30BBIBATH
KOHKPETHBIE UCCIIeI0BATEIbCKUE U MPUKIIAIHBIE 3a]Ja4H, IOHUMATh POJIb HAYYHBIX
UCCJIEIOBAHUM B COBPEMEHHOM MHPE M 3HAYUMOCTh MEXIYHAPOIHOTO
COTPYIHUYECTBA.

24. lleab mnporpaMMmbl. coO37aHUE YCIOBUH i (HOPMUPOBAHMS
KOMIIETEHIIUM B OOJIACTHU HKOJIOTMYECKOM XUMHUH, pACUIUpEHHe U YriayOJeHue
MEXMPEAMETHBIX 3HAHHUM, pa3BUTHE CHOCOOHOCTEH B cdepe MNPOSKTHOH U
MCCIIE0BATEIBCKOM NETEILHOCTH HA OCHOBE KEMC-TEXHOJIOTUH.

2.5. 3aja4yu nporpaMmmbl
Oo0yuaromue:
— JledarenbHOCTHOE TNPUCBOEHUE OOYYAIOIIMMKCS YMEHHS  IOJIb30BaThCS
71a00paTOPHBIM 00OPYJOBAaHUEM U MOCYAOH;
— JlesTeNIbHOCTHOE NPUCBOEHUE OOYYAIOIIUMUCS YMEHMSI MPUMEHSATH METO]IbI
UACHTU(PUKALIMY XUMAYECKHUX AJIEMEHTOB;
— JledarenpHOCTHOE MPUCBOCHHUE OOYUYAIOIIMMUCS PACIIO3HABATH OIBITHBIM IIyTEM
pPacTBOPBI KUCIIOT M IIEI0YEH IO U3MEHEHUIO OKPACKU HHIUKATOPA;
— JlesTenbHOCTHOE MPUCBOCHUE OOYYAIOIIUMUCS MPEACTABICHUS 00 OTINYUHU
XUMHUYECKUX U (PU3NUECKHUX IPOLECCOB;
— JlesTeNIbHOCTHOE MPUCBOEHUE OOYYaIOIIMMUCS YMEHHS HPOBOJUTH PEaKluy,
MOATBEPKIAIOIINE KAYECTBEHHBI XUMUYECKUN COCTaB BELIECTB;
— JledarenpHOCTHOE MPUCBOEHHE OOYYAIOIIMMHCS MOHMMAHMS MyTEH MUTpaluu
XUMHUYECKUX 3JIEMEHTOB IO MUILEBBIM LIETISIM;
— JlearenbHOCTHOE  TPUCBOEHUE  OOYy4YalOIIMMHCS  MPEACTaBICHUHM O
BO3MOYKHOCTSIX MOHMTOPHHIA OKpYXKarOLIEHd Cpeabl, HCIONb3ys 3HAHUS I10
XUMUU U OMOJIOTHUHU.

PazBuBaromme:

— JlesaTeTbHOCTHOE MPUCBOCHUE OOYYAONIMMHCS YMEHHS HKCIIOJIb30BaTh B
WCCJICIOBAaHNK OOIICHAay4YHbIe (aHAMW3 W CHHTE3, WHIYKIHUS W JACTYKIIHS,
CpaBHEHHE) ¥ €CTCCTBCHHOHAYYHBIE METOABI (TUTPOBAHHWE PACTBOPOB,
KaueCTBCHHBIC PEaKIIMM HAa KATHOHBI W AHWOHBI, KOJMYECTBCHHBINH aHaIU3
3arpsA3HSIONINX COCTUHEHU )

— Pacmupenue Kpyrozopa oOydJarommuxcsi B 00JacTH OMOJOTUYECKHUX
JACIIUTLIAH.

— PaszBuTHe cTOCOOHOCTH K TBOPYECTBY U KPEATUBHOMY MBIILICHHUIO.

— JleAaTenmpHOCTHOE MPUCBOSHNE 00YYAIONTUMHUCS CAaMOCTOSTEIHLHO MPUOOPETaTh C
MTOMOIIBI0 MH(POPMAITMOHHBIX TEXHOJIOTHH M HWCIOJIB30BaTh B NMPAKTHUYCCKOU
JeATEeTLHOCTH HOBBIC 3HAHUS U YMEHUS B 00JIaCTH SKOJOTHICCKON XUMHH.

— JlearenbHOCTHOE MPUCBOEHUE OOYYAIOIIMMUCS CIOCOOHOCTH CaMOCTOSITEIHHO
aHAM3UPOBATh HMMEIONTYIOCS WH(OPMAIMIO, BBISABISITH MPOOJIEMBbI, CTAaBUTH
3a/1ayy U BBITIOJHSTH JIA0OPATOPHBIE XUMUIECKUE NCCIICTOBAHMS.



— JlesiTeNbHOCTHOE  MPUCBOCHHE  OOYyYAlOIIMMHUCA  YMEHHS  NPOBEPATH
JOCTOBEPHOCTb  PE3yJIbTATOB ~ HAy4YHOIO  MCCIEAOBAHUSA,  HCIOJIb3Ys
CTATUCTUYECKUE METO/bI AHAJIN3A.

— JlesATeNbHOCTHOE  NPUCBOCHHE  OOYYAOIIMMHUCA  YMEHHMS  TPAMOTHO
OpeICTaBIsATh, JOKJIAAbIBaTh W OQOpMIATH  pe3yabTaThl  HAYYHO-
MCCJIEI0OBATENBCKUX MJIN MPOEKTHBIX padoT.

BocnuraresibHble:
— Pa3BuTHe aKTUBHOW JKM3HEHHOW TMO3HMIIMU B O0O0JIACTH NPUPOJAOOXPAHHOM
NEATEIIBHOCTH U COXPAHEHUS 300POBbSI.
— BocnuTtanue OTBETCTBEHHOCTH, TPYIOJIIOOMS, UEICYCTPEMICHHOCTH H
OpraHU30BaHHOCTH.

2.6. Anpecar mnporpammbl. Bospact oOydaromuxcs, y4acTBYIOIIMX B
peanu3aruy mporpaMmbl (Moayist): 10 — 18 ner. KonmmuecTBo denoBek B rpyIimne —
12,

2.7. ®opMbl peajM3aluM NPOrpaMMbl: OYHas

2.8. Cpok ocBoeHHsI porpamMMbl (MoayJisi): 4 Mecsira, 00beM IPOrPaMMBbI
— 72 yaca.

2.9. ®@opMa opraHM3anu 3aHATHIA: TApHAs, TPYNIOBasi, KOJUIEKTUBHAS

2.10. Pexxum 3aHsiTHii: 2 pa3a B HEJIEIO MO 2 aKaJIeMUYECKHUX Yaca.

2.11. Buabl yueOHBIX 3aHATHHA M padoOT: JIEKIUHU, MPAKTUYECKHE PaOOThI,
JabopaTopHble pabOThI, CAMOCTOATENbHAS pab0oTa B rpyIIax, TUCKYCCHS.

2.12. Oxunaembie pe3y/ibTaTbl 00y4eHUsI

JTuunocmmuoie pezynomamot:
Yuawuiica 6yoem demoncmpuposamo 8 0esmelbHOCHIU.
— KPHUTHYECKOE OTHOIIICHHUE K MHPOPMAIIUK U N30UPATEITHbHOCTD €€ BOCIIPUATHS;
— OCMBICIICHUE MOTUBOB CBOUX JEHCTBUU IPU BBIIIOJHECHUH 3a1aHUN;
— M0003HATENBHOCTh, COOOPA3UTEIHHOCTh TMPU BBIMOTHEHUH Pa3sHOOOPAa3HBIX
3aJIaHul TTPOOJEMHOTO M 3BPUCTUYECKOTO XapaKTePa,
— YMEHHE OpPraHW30BBIBATH CBOIO JACATEIHHOCTH (IJITAHUPOBAHHWE, KOHTPOJIb,

OIICHKA);

— TOTOBHOCTb K CaMOCTOSATCIILHBIM JE€HUCTBHUSIM, OTBETCTBEHHOCTh 3a HX
PE3YIBTATHI;

— BHHUMATEIbHOCTD, HAaCTOMYMBOCTD, LEJIeyCTPEMIIEHHOCTb, yYMEHUE

MIPEeo010JIeBaTh TPYAHOCTH;

— CAMOCTOSITEIBHOCTh  CYXKJIEHUW, HE3aBUCUMOCTb M  HECTaHJIApPTHOCTb
MBIIIICHHS,

— TOTOBHOCTb OTKPBITO BBIPAKATh U OTCTAMBATh CBOIO MO3ULIUIO;

— OCO3HAHHOE, YBaXXUTEIIbHOE M JOOpOXKeJaTelbHOE OTHOIICHHE K APYyromy
YeJIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO, KYJIbTYPE;



KOMMYHUKATHBHYI0 KOMIIETEHTHOCTh B OOIIEHHMH W COTPYIHUYECTBE CO
CBEPCTHUKAMH;

NOHMMAaHUE  OCHOB  DJKOJIOTMYECKOM  KYJIBTYpbhI,  COOTBETCTBYIOIIECH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJICHHUS.

Memanpeomemmboie pe3ynomamol:

Pezynamuenvie ynusepcanvuvie yuebnvle Oeticmsust:

OOyyaromuiicst Hay4YnuTCs:
CTaBUTh LEJb, NIAHUPOBATH JOCTUKEHUE ITOU LETH;
IJIAHUPOBATH MMOCIEA0BATEIbHOCTD IIAr0B JAJISl JOCTUKEHUS LEIH;
IUIAHUPOBATH PECYPCHI IS PEIICHUS 3a4a4K;
OCYIIECTBIISITh TEKYIIUA KOHTPOJIb CBOEH JEATEIBHOCTH;
Ha3bIBaTh TPYIHOCTH, C KOTOPBIMH CTOJKHYJCS IpPH PELICHUU 331a4yd, U
npemiaraTh MyTHU UX MPEOAOJICHUS;
aJIcKBaTHO BOCIIPMHHMMATh OLICHKY YUYMTEJIS U CBEPCTHUKOB;
OLICHMBATh MOJIYYAIOUIMICS TBOPUYECKUU NPOJYKT U COOTHOCUTH €ro C
W3HAYAJbHBIM 3aMBbICIIOM, BBINOJHATH MO HEOOXOAMMOCTH KOPPEKUUHU JHOO
IPOJYKTa, JIMOO 3aMbICia

Tlo3nasamenvhvle ynueepcanivhvie yuebHvle Oeticmaust.

OOyuaromuiicss HayYHTCS:
UCIIOJIB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M KOMMYHHUKAI[HOHHBIX
TEXHOJIOTMH  JJI1  PEIICHUS KOMMYHUKATHBHBIX, IIO3HABATCIBHBIX U
TBOPYECKHUX 3a/1a4;
IIPOBOMTH CPABHEHHE, KJIACCU(UKALINIO O 3aJaHHBIM KPUTEPHSIM;
CTPOUTH JIOTHYECKHE PACCYXICHUS B (OpMe CBSI3U MPOCTHIX CYXIACHHHA 00
00BEKTE;

yCTaHABJIMBATh aHAJIOTUH, IPHYNHHO-CJICICTBCHHBIC CBS3H.

Kommynuxamusnvle ynueepcanvhvie yuebHvle 0eticmeus:

OOyuaromuics Hay9uTCs:
apryMEHTHPOBATh CBOIO TOUYKY 3PEHHS Ha BHIOOP OCHOBAHUM M KpUTEPUEB MPU
BBIJICJICHUH NTPU3HAKOB, CPABHEHUH U KJIacCU(PUKALIMU OOBEKTOB;
IJIAaHUPOBATh y4eOHOE COTPYIHUYECTBO C YYUTEIEM U CBEPCTHUKAMMU:
OTIPEAETATH 11eNU, PYHKIIMH YYaCTHUKOB, CIIOCOOBI B3aUMOIEHCTBUS;
YIpPaBJIATh [OBEICHUEM NapTHEpa: KOHTPOJb, KOPPEKLUs, OLIEHKA €ro
JICUCTBUI;
C JOCTaTOYHOM IIOJIHOTOM M TOYHOCTBIO BBIpaXKaTb CBOM MBICIH B
COOTBETCTBHHU C 331a4aMU U YCIOBUSAMHU KOMMYHUKALIUH;
BJIAJI€Th MOHOJIOTUYECKOHN U TUATIOTUYECKON (hopMaMu peyu.

Ilpeomemmuuwie pe3ynomamel:
OOyyaromuiicst Hay4YUTCS:
MOJIB30BATHCS 1a00OPATOPHBIM 00OPYAOBAHUEM U ITOCYIOH;



IPUMEHATb METO/Ibl UICHTU(PUKALUN XUMUYECKUX 3JIEMEHTOB,;

pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPHI KUCJIOT U MIETOYEH MO M3MEHEHHIO
OKpacKH UHIUKATOPa;

OTIPE/IETSATh CTETIEHb OKUCIICHUS aTOMa 3JIEMEHTa B COCTMHEHNH;

pa3innyaTh XUMAYECKUE U (PU3UUECKHE SIBICHUS;

paccuuTHIBaTh KOHIIEHTPAIUU PACTBOPOB;

OIpEIENATh COCTAaB BEIIECTBA 0 UX (popmyIiam;

IIPOBOIUTDH PEAKINH, TOATBEPKAAIONINE KaYeCTBEHHBIN COCTaB BEIIECTB;
OLICHMBATh BIUSHUE XHWMHUYECKOTO 3arps3HEHUs OKpYXalolel cpeapl Ha
OpTraHU3M YeJI0BeKa;

coOmoaaTh IpaBWia TEXHUKH Oe30macHOCTH Ipu paboTe B XUMHKO-
OHOJOrNYECKOH JTa0OPATOPHH.

OOyuaronuics MoJy4uT BO3MOXKHOCTh HAYUUThHCS:

CaMOCTOSITEJIbHO MPOBOJUTH IOMCK U aHalu3 HUHpoOpManuu B 00JacTu
DKOJIOTMYECKON XHMHUHU JJI1 HUCIIOJIb30BaHUS €€ B Ipoliecc Yy4uyeOHo-
HCCIIE0BATEIbCKOM AeSITeIbHOCTH,

MPUMCHSTh TPAKTUYECKHUE HABBIKM JIA0OpaTOpHOW pPaOOTHI C Pa3IMYHBIMU
00BbEKTaMM, aHAJTU30M U O0OpabOTKOM MOJYYCHHBIX JAaHHBIX, YMEHHUEM JIeJaTh
BBIBOJIBI K 0O00OIICHNS;

MPOBOJAUTh KAYECTBEHHBIC pPEAKIMM Ha HUTPUT-, HUTPAT-, XJIOPHUJ-UOHBI,
OOHapyXUBAaTh MOHBI TSHKEJIBIX METAJIJIOB,

paboTaTh ¢ yCTAaHOBKOM JIJIsi TUTPOBAHUS,

CaMOCTOSITeJILHO OIICHHWBATh CTEIEHb 3arPSI3HCHHOCTH MCCIIEIYEeMBIX 00pa3IioB
1 OIPEIEIATh XapaKTep 3arpsi3HECHHUS

MPOU3BOJIUTH PACUEThI KOHIICHTPAIIUU PACTBOPOB U MPUTOTABIUBATH PACTBOPHI
3aJJaHHOW KOHLICHTpAIl1U;

BBIpAIMBATh MUKPOOPTAHU3MBbI, TOTOBUThH TUTATEIbHbBIE CPEIbI;

COCTaBJISATH MPOTOKOJIBI UCIIBITAHUI COTJIACHO 00pasIry.

2.13. ®opMbl UTOrOBOIl ATTECTAUMU. MUHU-KOH(EPEHIMS IO 3alluTe

MPOEKTOB,  BHYTPUTPYIIIOBOM  KOHKYpC  (COpPEBHOBaHHS),  MpE3CHTAIUS
(camomnpe3eHTaIus) TPOCKTOB 00YUYaIOIINXCS.

111, YyeOHnbIii miian

3.1. Ilepeyensb pa3uesioB, TeM.

1.

ook wn

BBenenune B oOpazoBarenbHyto mporpammy. OCHOBBI pabOThl B XMMHUYECKOM
nabopaTopuu. BBOJHBIN HHCTPYKTaX.

Ketic «YUTo Takoe 3xonorusi?»

Keiic «Pu3nueckue noka3aTei BOIbD»

Keiic «OnacHble HUTPAThl U HUTPUTHD

Keiic «Kak HaliTu XJ10puIbl B BOJAE?»

Keiic «Kak xene30 okazanoch B BOAE?»



7. Keiic « ) Ku3Hb B Kamje BOIbI»
8. Keiic «KuciaoTubie 1oxam»

9. Keiic: «3aBog «AKKYMYIISITOP»

10.Ketic «HedTenpoaykTsl — 6J1aro wim Bpea?»

11.Munu-koudepennus «Boja B Halen KU3HN

12.Keiic «Bo31yx KOTOPBIM MBI JBIIITHMY

13.Keitic «ITouBa»

14 .Keiic «3Be3aa no umenu CoTHIIE»

15.Pa6ota B hi-tech nexe «Kpucramimueckue nucpMeHay

16.Ketic «KTo Takue aixuMuku?»

17.Keiic «IKOJIOTUS ITUTAHUAY

3.2. Kosin4ecTBO 4acoB IO KaKI0M TeMe C pPa30MBKOM HAa TeOopeTHYECKHe

U IMIPAKTHYICCKHUC.

No HasBanue pasnena, tembl | KonnuecTBo yacos ®opmbl aTTeCcTalluK/ KOHTPOJIS
1/ Bceer | Teopu | [IpakTtuka
I ) 51
1. Brenenue B 2 1 1 HenoBas  wurpa  «llopsmok B
00pa3oBaTeNbHYIO mabopaTopum»
[IpOrpaMmmy. OcHOBBI
paboTl B XMMHUYECKOMH
nmabopaTopuu. BBonnbiit
WHCTPYKTaXK.
2. [Keiic «Uto Takoe 2 1 1 VYyacTue B JAMCKYCCHU, COCTaBIICHUE
HKOJIOTHUS?» CXEMBl  JKCIEPUMEHTa, MPOTOKOJIA
MICCIICTOBAHMS, COCTaBIICHHUE
KaJeHJapHOT0 IUIaHA SKCIEPUMEHTa,
MOCTAHOBKA MCCIICTOBAHMSL.
3. [Keiic «Duzndeckne 4 2 2 CocraBnieHrue CXeMbl IKCIIEPUMEHTA,
oKa3aTeau BOJAbI 3arOJTHEHNUE POTOKOJIA
MCCIIE0BAHUM, AHAJIN3 PE3YJIbTATOB
4. [Keiic «OnacHble HUTpATHI H| 2 1 1 CocraBieHne CXeMbl IKCIIEPUMEHTA,
HUTPHUTHD) 3aIrOJTHEHUE IPOTOKOJIA
MCCIIeIOBaHMMN, aHAJIU3 Pe3yJIbTaTOB
5. |Keiic «Kaxk HaiiTn xaopuasl | 6 2 4 CocTaBiieHHE CXEMBbl 3KCIEPHUMEHTA,
B BOJIE?» 3arOJTHEHNE POTOKOJIA
MCCIIEOBAHUM, AHAJIN3 PE3YyJIbTaTOB
6. |Keiic «Kak xene3o 2 1 1 CocraBiieHHE CXEMBl IKCIEPHUMEHTA,
0Ka3aJI0Ch B BOJIE?» 3aIroJTHEHHUE IPOTOKOJIA
MCCIIIOBAaHMM, aHAJTIN3 Pe3yJIbTaTOB
7. [Ketic «Ku3Hb B Karie 2 0 2 CocTaBieHHEe CXEMBbl DKCIEPUMEHTA,
BOJIBD» [IPOTOKOJIA HCCIIEIOBaHMS,
COCTaBJICHHE KaJCHIAPHOTO TUIaHA
HKCIIEPUMEHTA, MIOCTAaHOBKA]
VICCIICTOBAHMSL.
8. [Keiic «KHuCI0OTHBIE JOXKIN)) 4 0 4 CocTaBneHne CXEeMbl SKCIEPUMEHTA,
3aIrOTHEHHE IPOTOKOJIA
MCCIICIOBAaHUM, aHAJIN3 PE3yJIbTaTOB




9. [Keiic: «3aBon 6 CocTraBiieHHE CXEMBbl IKCIEPHUMEHTA,
CAKKYMYJISITOP» [IPOTOKOJIA UCCIIEIOBAHMUS,
COCTaBJICHUE KaJCHJIAPHOTO IUIaHA
HKCIIEPUMEHTA, MOCTaHOBKA]
MCCIJICIOBAHMS, PELIEHUE Kelca
10.|Keiic «HedrenpomyKTs — 4 CocraBiieHHE CXEMBbl IKCIIEPUMEHTA,
Oyiaro wiu Bpea?» 3aroJIHEHNE MIPOTOKOJIA
MCCIIE0BAHUM, AHAJIU3 PE3YyJIbTaTOB
11.Munu-kondepennus «Bona| 2 [TogBeneHne WTOTOB MPEIBLIYIIHX
B HaIlell >KU3HUY KCiiCcoB, COCTaBJICHUEC CBOJIHBIX
TabJInIl, aHAJIU3 PE3YIbTAaTOB
12.[Keiic «Bo3nyx KoTopbiM MbI| 4 CocraBieHHe CXEMbl IKCIIEPUMEHTA,
ITBILITIM) [IPOTOKOJIA UCCIIEIOBAHMUSI,
COCTaBJICHUE KaJCHJIAPHOTO IUIaHA
HKCIIEPUMEHTA, MOCTaHOBKA]
MCCIICTOBAHMSI
13.[Keiic «ITouBa» 8 CocraBiieHrne CXeMbl HKCIIEPUMEHTA,
MPOTOKOJIA HCCIIETIOBAHMS,
COCTaBlICHHE KaJICHJApHOTO TJIaHa
DKCIICPUMEHTA, MOCTAaHOBKA]
MICCIICTOBAHMUSI
14.[Keiic «3Be31a 110 uMEHU 8 CocraBiieHrue CXeMbI IKCIIEPUMEHTA,
ConHiie» [IPOTOKOJIA UCCIIEIOBAHMS,
COCTaBJICHHE KaJCHJIAPHOTO IUIaHA
DKCIIEPUMEHTA, MOCTaHOBKA]
MCCIICTOBAHMSI
15.[Pabora B hi-tech niexe 4 Makert 0o0BbeKTa
«Kpucramnmmueckne
MUCbMEHA»
16.[Keiic «KTo Takue 2 Pemenue keiica
ATXUMUKN?»
17.[Keiic «Oxomorust mutanus» | 6 CocraBieHrnEe CXEMBI IKCIIEPUMEHTA,
MPOTOKOJIA HCCIIEIOBAHMS,
COCTaBJIGHUE KaJCHJIAQPHOTO IUIaHa
DKCTIEPUMEHTA, MOCTAaHOBK|
MCCIIEI0BAHMS
18.MeponpusTus mporpammsl 4 Pemenue keiica
Pa3BUTHS OOIIEKYITBTYPHBIX
KOMITIETEHITHI
Hroro 72

V. Conep:kanue uzydaemoro kypcea (72 yaca)

Tema 1.

HHCTPYKTaK (2 yaca).

Teopus (1 uac):

BBenenue B o0pa3oBaTejibHY0 mnporpammy. BBoaHbIi

OcHoBHBIE CBelieHUs O mpeamere. Mctopusi BO3HUKHOBEHHUS W Pa3BUTHS
DKOJIOTUYECKOW XUMHUH. Paznmensl skonorumueckor xumuu. Ilpeamer, 3amaum u



METOJbl  SKOJOTMYECKOM XHUMHHU. 3HAYEHHE XUMHUYECKUX JJIEMEHTOB B
Ovonornyeckux HukiIax. CBsi3b XUMHUYECKOW 3KOJOTUU C JIPYTUMU HAayKamHu.
[ToHATHE 3arpsA3HSIONINX BEIIECTB, UX BUIBI.

Texnuka 6e3onmacHOCTH. BBOAHBIN HHCTPYKTAXK.

Ilpaxmuxka (1 uaca):

Xumudeckass Jjaboparopus, €€ yCTpoMcTBO W 3amauu. JlaGoparopHas
anmaparypa u obopyzaosanue. OO1Iue mpaBuiIa U TEXHUKa 0€30MacHOCTH PabOTHI B
XUMHUKO-OHosornueckoi naboparopuu. Jlemosas urpa «Ilopsiok B mabopaTopun»

Tema 2. Keiic «UTo Takoe 3xoj0rus?» (2 yaca)

Teopus (1 uac):

DKOJIOTUs, KaK HayKa, HEOOXOJAMMOCTh W3YUEHHS SKOJOTHH. BbIgBieHUE
npobnem. Ilouck wHpOpManmm, ee aHaM3 W O0OCyxkneHue. I[lmaHupoBaHue
npoekTa. [locTaHOBKa 11e/M U 3a/1a4, BBIOOP METOJIOB, ONIPENETICHUE OXKUIAAEMBIX
pe3yJbTaToOB M MNPOJyKTa MpoekTa. OCBOGHHE M Pa3IMUYCHUE MOHATUU «UEIbY,
«3aJaum», «METOAbD» U «Pe3yJbTaThl» MpoeKTa. KaleHmapHbI IJIaH MPOEKTa.
KoncrpyupoBanue pemenus. HWanuBuayanbHass paboTa Haa  MNPOCKTAMHU.
[Iposenenue «Ilnanépox». COOpka UTOroBOro peiieHus. TecTupoBaHue perieHusl.
[ToaroToBKa ciaiiioB U TEKCTa MPE3CHTAIUHU ISl IMyOJMYHON 3alUThl MPOEKTA.
OdopmiieHHEe TPOEKTHOM JOKyMEHTAllMW. OKCHepTHas OIEHKAa IPOEKTa.
Pedniexcus sxcriepTU3bl.

Ilpakmuxka (1 uac):

[locTtanoBka »skcnepuMenta «llomusTunenosas mnpobiema». IIpocmotp
MOTHBallMOHHOr0 MaTepuasia. @opmynaupoBka mpoodiemsl. [locraHoBKa TpOEKTHOU
3amaun. Pacnipenenenue ponen B MPOEKTHOW IPyMIIE.

Tema 3. Keiic «®@u3nveckue nmokasarejan Boabl» (4 yaca).

Teopus (2 uaca)

Kakue moxaszarenu Bojawl ObiBator? Uto Takoe pH u moyemy Tak BaxeH 3TOT
IoKasaresp s MUThEBOU BOAbI. [lokazarenu mioTHOCTH.

Ilpakmuxka (2 uaca)

®opmymupoBka  npobsembl.  [louck  uHpopmanmu.  OOCyxIeHHe
CYLIECTBYIOIIUX CIIOCOOOB peLICHUs TPOOIEMBI.

Tema 4. Keiic «OnacHble HUTPATHl © HATPUTHI» (2 Yaca)

Teopus (1 uac)

®opmynupoBka  mpoOnembl.  I[louck  uHpopmamuu.  OOcyxaeHue
CYILLIECTBYIOLIUX CIIOCOOOB pelIeHus: MPOOIEMBI.

Ilpakmuxka (1 uac)

OrnpeneneHrue HUTPATOB M HUTPUTOB B XMUMHUYECKOW J1aDOpaTOpUU B BOJIE
Pa3IMYHBIMU CIIOCOOAMHU

Tema 5. Keiic «Kak HaiiTn xJiopuabl B Boge?» (6 yacoB)

Teopus (2 uaca)

Xnop. XvMHUecKas XapakTepucTuka xjopa. Uro takoe xsopuasl? Kakoe
BIIUSIHUAE XJIOPHUJIBI MOTYT OKa3bIBaTh Ha opraHu3M uenoBeka? Kakxum obOpazom
XJIOPUJIbI MOTYT NONAJAaTh B BOAY U MUILIEBbIE MPOAYKTHI?

Ilpakmuxka (4 uaca)



PaGora ¢ ycraHoBkoil misi TuTpoBaHus. KadecTBeHHOE ompenencHue
XJIOpUA-uoHOB. KonmmuecTBEHHOE OIpeneeHre XJIOPUA-HOHOB B BOJE METOIOM
Mopa.

Tema 6. Keiic «Kak :kes1e30 oka3ajioch B Bojae?» (24aca)

Teopus (1 uac)

XKenezo. Xummueckas XapakTepucTHKa jkeneza. Kakumu cBoicTBaMu
oOmamaer >kene3o. Kakoe BiMsSHHE MOXET OKas3bIBaTh JKEIE30 HAa OPTraHH3M
YeIOBeKa WJIM JKMBOTHOTO U Kakoe 3HAYCHHWE HWMEET OJTOT DJIEMEHT JJIs
OKPYKaIOUIEN CPEIbL.

Ilpakmuxka (1 uac)

Onpenenenue MOHOB keje3a B Bojae. OmpeneneHue xeie3a B BOJE B
JIOMAIITHAX yCIOBUSAX MIPH MIOMOIIM HA00Opa aKBapUyMHCTA.

Tema 7. Keiic «2)Ku3nb B kamie BoabD» (2 yaca)

Ilpakmuxka (2 uaca)

®opmynmupoBka  npobsembl.  [louck  uHpopmammu.  OOcyxaeHHE
CYLIECTBYIOLIUX CHoco00B perieHus POOJIEMBL. 3HAKOMCTBO C
MUKPOOHOJIOTUYECKOM JIabopaTopreit U MeTolaMu pabOThl C MUKPOOPTaHU3MaMHU.
[loctaHOBKa  JKCIEpUMEHTAa Ha  MHUKPOOHUOJIOTHYECKYI0  OOCEMEHEHHOCTh
Pa3IUYHBIX TPOO BOJIBI.

Tema 8. Keiic «KuciiorHbie 1o:xam» (4 yaca)

Ilpakmuxka (4 uaca)

®opmynupoBka  mpobnembl.  I[louck  uHpopmamuu.  OOcyxaeHue
CYIIECTBYIONINX CITOCOO0B pemieHus mpooiieMsl. [[eficTBre KUCI0T Ha KapOOHATHI.
WmrocTpanusi ¢ TOMOIIBIO OMbITa (hakTa CHIKCHUS YMCICHHOCTH TTHI] B paifoHax
BBITIQZICHUS KUCIIOTHBIX JTOXKICH.

Tema 9. Keiic «3aBoa «AKKyMyJIATOP» (6 4acoB)

Ilpaxkmuxka (6 uacos)

®opmymupoBka  npobsembl.  [louck  uHpopmanmu.  OOCyxIeHHe
CYIIIECTBYIOIIUX CIOCOOOB perieHust npobiembl. KauecTBeHHOE OOHapyx)eHUE
MOHOB CBUHIIA, JKeJIe3a, HUKEJIS U MM METOIaMH XUMHUYECKOTO aHaJIn3a.

Tema 10. Keiic «Hedgrenpoaykrbl — 6J1aro uiu Bpea?» (4 yaca)

Ilpakmuxka (4 uaca)

®opmymupoBka  npobsembl.  [louck  uHpopmammu.  OOCyxIeHHE
CYIIECTBYIONIUX CIOCOOOB pemieHus mpobieMbl. IIpoBepuTh CIOCOOHOCTH
HePTEenpoIyKTOB a0COpOMpOBATHCS Ha Pa3WYHBIX MaTepuanax. BbISBUTH
HauOoJsee 3 (HEKTUBHBII COPOEHT.

Tema 11. Munu-xkondepenuus «Boaa B Haei :ku3Hm» (2 yaca)

Ilpakmuxka (2 uaca)

®opmynupoBka  mpobnembl.  Ilomck  umHpopmamuu.  OOcyxaeHHE
CYLIECTBYIOLIUX Croco6oB peIIeHuUs IPOOIEMBI. 3HaAKOMCTBO C
MUKPOOHOJIOTUYECKOHN JIabopaTopreit U MeTolaMu pabOThl C MUKPOOPTaHU3MaMHU.
[locTaHOBKa  OJKCIEpUMEHTa Ha  MHKPOOHMOJIOTHYECKYI0  OOCEMEHEHHOCTh
Pa3TUYHBIX TIPOO BOJIBI.

Tema 12. Keiic «Bo31yx KoTOpBHIM MbI AbIIIAMY (4 yaca)

Ilpaxmuxa (4 uaca)



®opmymupoBka  mpobsembl.  [lonck  wmHpoOpMammu.  OOCyxIeHUe
CYILLECTBYIOLIUX croco0oB penieHus pOOJIEMBI. 3HaKOMCTBO C
MUKpPOOHOJIOTUYECKOH JIabopaTopueit U MeTolaMu padoThl C MUKPOOPTaHU3MaMHU.
O160p npod 1 MeToABl aHaJIU3a BO3AYIIHBIX MPo0. [locTaHOBKa SKCIIEpUMEHTa Ha
MUKPOOHOJIOTUYECKYI0 0OCEMEHEHHOCTh BO3/TyXa B MOMEIICHUSX.

Tema 13. Keiic «ITouBa» (8 yacos)

Teopus (2 uac)

[TouBa — 3HaueHWe B TPHUPOJAE, KIACCH(PUKAIMS, HUCTOPHUSI H3YUICHHS.
MPOIIECCHI TOUBOOOpa3oBaHus. PU3MUECKUE U XUMUYECKUE NMOKA3aTeNIN MOYBbI

Ilpakmuxka (6 uacos)

OnpeneneHue MEXaHMYECKOTO  COCTaBa  IOYBBI, BJIAroeMKOCTH U
BOJIONIPOHMUIIAEMOCTU. XHUMHUYECKUM aHaIU3 uccleayeMol mouBbel. Pabota ¢
TabauuaMu 1o (pU3NYECKOMY COCTaBy MOYBHI. [loHsATHE MOYBEHHBIX Tpoduiei u
UX CJIOKEHHUE.

Tema 14. Keiic «3Be3aa no umenu Coutnne» (8 yacon)

Teopus (2 uac)

®otocunte3. KpyroBopor yriaepoma B mnpupoae. DPOTOCUHTETUYECKUI
anmnapar pacTeHUH, TUTMEHTHI.

Jlabopamopnoe 3anamue (6 uacos)

XUMHUECKHE CBOMCTBA XJIopoduiuia, PpryopecieHus Xiaopoduia.

Tema 15. 3nakomcTBo ¢ hi-tech mexom (4 yacos).

Teopusa (2 uaca)

3HAaKOMCTBO C OOOPYJOBAaHHEM XaWTEK-IleXa M €ro BO3MOXXHOCTSIMHU IpHU
BBITIOJTHEHUU UH)KEHEPHBIX MTPOEKTOB.

Ilpakmuxka (2 uaca):

BrinonHenne makeTa oObeKTa.

Tema 16. Keiic «KTo Takue anxumuku?» (2 yaca)

Ilpakmuxka (2 uaca)

N3rorosnenne ucyesaromux yepHwi. DopmynupoBka mnpoodiemsl. [lonck
undopmaruu. O6Cy X aeHNE CYIIECTBYIONUX CIIOCOOO0B pEIIeHUs! TPOOIEMBI.

Tema 17. Keiic «koj0orust nutaHus» (6 4acos)

Teopus (2 uac):

[Tone3nbie U BpenHbIE MPOAYKTHI C TOYKH 3PEHUSA SKOJOrMH. UTO Takoe
I'MO? Lenu co3manus I'MO. Iumessie 71o00aBKH.

Ilpakmuxa (4 uaca)

NccnenoBanus MUIIEBBIX TPOTYKTOB.

Tema 18. Meponpusituss nporpaMMmbl Pa3BUTHS O00IEKYJIbTYPHBIX
KOMIeTeHIuii (4 yaca)

Ilpakmuxa (4 uaca):

Boinmonnenue keiicoB B pamkax Henenb 0OIIEKyNIbTYpHBIX KOMIETEHIIUM.
YuacTtue B MEPONIPUATHSIX.

V. KoMIiekc opraHu3aliuOHHO-TeIarorn4ecKnx ycJaoBuil



5.1. KanengapHbplii y4eOHbIii rpaguk, BKJINYAKIIUNA Mecsl, YHCIO,
(¢popMmy mnpoBegeHusi 3aHATHSA, KOJMYECTBO YACOB 3aHATHS, TeMy, MeCTO
NPOBeeHNs] 3aHATHA B COOTBETCTBMH C KAJECHAAPHBIMHM [aTaMH TEKyUIero
yueOHOoro roga (npusoxkenue 1 k nporpamme).

5.2. PecypcHoe o0ecnieueHre mMporpaMmmbl

-MaTepHaJIbHO-TeXHHYECKOe o0ecnevyeHue

J7ist mpoBeieHUs! JIEKIUHA, CEMUHAPOB MPEyCMOTPEH KaOUHET,

OCHAILIEHHBIN KOMIIBIOTEPHOI TeXHUKOW, HE MeHee | TIK Ha 2 ydeHuka,
IPOEKTOPOM, 3KPAHOM, MarHUTHO-MAapKEPHOM TOCKOM, MAarHUTHO-MapKEPHBIM
baum-gyaprom.

JlabopaTopHble 3aHATHS Kypca «IDKOJIOTMYECKas XUMHUS» MPOBOASATCS B
yueOHOW JlabopaTopuH, NpPEJHA3HAYCHHON IS TOATOTOBKM U TPOBEACHUS
XUMHUKO-OMOJIOTUYECKHX HcclieqoBaHui. OOopyJoBaHME W TEXHUKA padOT B
yueOHOW 1a00paTopun JOIKHBI COOTBETCTBOBATh TPEOOBAHUSAM, IPEIBSIBIIEMbIM
K [IPOU3BOJICTBEHHBIM U APYTUM J1a0OpaTOPUSM COOTBETCTBYIOIIETO MPOdUIIS.

B cocraB yueOHON naboparopuu BXOJAT: KOMHATa sl HCCIEIOBaHUII-
3aHATUIN; aBTOKJIaBHasl (CTEPUIIM3ALMOHHAS ); MOEUHast, 000pYAOBaHHAS JIISl MBIThS
IIOCY/Ibl; MaTepHaJIbHAasi KOMHAaTa — JUI XpPAaHEHMs 3allacOB PEaKTHBOB, IOCYBI,
anmnapaTtypsl, IpuOOpPOB, X031UCTBEHHOTO MHBEHTAPSI.

-y4e0HO-MeTOANYEeCKHE CPeICTBA 00yYeHHs:

[IpumensieMoe Ha 3aHATUAX JAUJAKTUYECKOE M YYEOHO-METOAMYECKOE
oOecrieyeHue BKIIIOYAET B C€Os SJEKTPOHHBIE YUEOHUKH, CIIPABOYHBIE MATEPHUAIIBI
U cucreMbl wucnonb3dyembix [Iporpamm, HWHrepHer, paboume TeTpagu
00yyJarommxcs.

-CrenraJbHOe 000pyA0BaHHUE:

1. bans-tepmocrar Boasaas WB-4MS

2. Ananutudeckue Bechl «'A & D" HR-100AZG»

3. Mukpockonbl «Mukpomen 1 Bap. 3-20» (6 mT.)

4. CTexIsIHHbIE MTUIIETKU

5. YCTaHOBKHM ISl THATPOBAHUS

6.CriupToBKH

7.I1po6upku, KoJa0Obl, TOKPOBHBIE U MPEAMETHBIE CTEKJIA, XUMUYECKUE CTAKaHBbl,
MEpHBIE KOJIObI, MEPHBIE LIUIUH/IPHI.

8.IIaTuBsl 1y1st TPOOUPOK

9.TexHuueckre BEChI

-HH(OPMALMOHHO-METOANYECKOe o0ecreyeHne

Hazpanue ®opmbI TexHoJiorus Merogsl u  mpHembl | BosmoxkHbIH Texnuueck | Popma
pasneda, OpPraHM3alMM | OPraHM3alMH | PadoThI ¢ yYAIUMUCS AUIAKTHYECKH | oe OTCJICKUBA
TeMbI Y4eOHbIX 3aHATHI i MaTepuaJ ocHallleHHe | HUS "
n/ 3aHATHI 3aAHATHA ukcayun
n pe3y/bTaro
B
1 | Bemenne B | Jlekmus, TpammuponHbie | — CropecHble METOBI IIpe3enrans, Kommstorep | HMHCTpyKT
o0pa3oBaTenb | MPAaKTUYECKAs | TEXHOJOTHH BHUJIEO , IPOEKTOp | ax 1o




HYIO pabora (ycTHOE M3NI0XKEHHE); TEXHHUKE
[porpamMmy — Harnsanele Metozbt besomacHo
(MeTo IEMOHCTpALHiA, CTH,
METO/T WJLUTIOCTpanuii); KOHCICKT
Keiic «Uto Jleknus, TpamuiyionHele | _ ClHOBECHDIC Buneo, Kommstotep | IIpoTokon
Takoe CaMOCTOATENb | TEXHOJIOTHH, METOMbI (yerHoe Mpe3eHTallY, , TIPOEKTOp, | IKCIepume
JKOJIOTHUSI?» Hasi paboTa B | MPOCKTHEBIC ) MeToAMYecKkre | (uurmyapT HTa,
TpymIax, TEXHOJIOTHH, YKa3aHUA K | MarHATHO- | KOHCTIEKT.
nmabopaTopHasi | TEXHOJOTHI - Merozsr 7abopaTopHON | MapKepHBII
pabota coTpyammdects | IPOOIEMHOr0 00YYeHHs | paGote ,
a (qaCTHqHO'HOHCKOBBIﬁ, (1)JIOMaCTep
HCCIIEI0BATENIBCKUIA, bI,
II03HaBAaTCJIbHOC (bOToaHHap
poOIEMHOE H3II0KEHHUE) ar
Keiic Camoctosrens | TpamuimoHHble | _ ClHOBECHDIC Buneo, Kommstotep | IIpoTokon
«Dusnveckue | Has paboTa B | TEXHOJOTHH, METObI (yeTHoe Mpe3eHTaLlY, , TIpoeKTop, | naboparop
MoKa3aTeiau rpymnmnax, MPOEKTHBIE ) MeToAMYecKkre | (uurmyapT HOM
BOJIBI» nabopaTopHasi | TEeXHOJIOTHUH, YKa3aHUA K | MarHuTHO- | paboTslI,
pabota TEXHOJIOTHU - Merozet nabopaToOpHOM | MapKepHbI | KOHCIIEKT
coTpymHudecTs | POOIEMHOr0 00yd4eHHUs | paGote .
a (coobuaromee (momacrep
H3JTI0XKEHUE c BI,
3NeMeHTaMu dporoarmap
MPOOJIEMHOCTH, ar
JUaJIOTHYecKoe
MPOOJIEMHOE U3JI0KCHUE,
METOJ] KEHCOB)
Keiic Camocrosrens | TpamuumoHHble | _ ClIOBECHDIC Buneo, Kommstotep | IlpoTokon
«OmacHple Has paboTa B | TEXHOJIOTHH, METOMbE (yeTHOE TIpE3CHTALINH, , TIpoekTop, | mabopatop
HUTPATHI U TpyIIax, TIPOCKTHEIC - MeTomaeckie | rmmaapt HOM
HUTPHUTHD» nmabopaTopHast | TEXHOJIOTHH, YKa3aHUA K | MarHUTHO- | paboTHI,
pabota TEXHOJIOTHU - Merozsl 7mabopaTopHON | MapKepHBI | KOHCIICKT.
coTpyHidecTs | IPOOIEMHOro 0o0ydeHns | pagore ,
a (coobmraromee dpromacrep
U3JI0KECHUE c b,
JJIEMEHTaAMU (borl-oannap
MPOOJIEMHOCTH, ar
JINATIOTHYECKOe
MPOOJIEMHOE U3JIOKCHUE,
METO/] KEWCOB)
Keiic «Kax Camoctostens | TpamuimoHHble | _ ClIOBECHDIE Buzeo, Kommetotep | IIpoTokon
HalTH Has paboTa B | TEXHOJOTHH, METOMbL (yeTHoe Mpe3eHTalHN, , TIPOEKTOP, ﬂa6vopaTop
XJIOPHUJIBI B rpymmnax, MPOCKTHBIC HIOKEHHE) MeToaudeckue | (uumuapT HOM
BOZIE?» nabopaTopHasi | TEeXHOJIOTHH, yKa3aHUA K | MarHUTHO- | paboOTHI,
pabota TEXHOJIOTHHI - Merozet 71ab0paTopHON | MapKepHBI | KOHCIIEKT
coTpymHmdecTs | IPOOIEMHOr0 0oGydeHUs | pagore ,
a (coobaromiee dromacrep
H3JI0KEHNE c B,
JIeMeHTaMHu doroarmap
MIpOOIEMHOCTH, ar
JMAJIOTHYECKOe
MPOOJIEMHOE M3JI0KECHHE,
METOJT KEHCOB)
Keiic «Kak Camoctosrens | TpamuimonHele | _ ClOBECHDIE Bueo, Kommstorep | IIpoTokon
HKENe30 Hast paboTa B | TEXHOJIOTHH, METObI (yerHoe Hpe3eHTaluy, , TIpoeKTop, | aboparop
OKa3aJIoCh B rpyImax, MPOCKTHEIC HATIOEHHE) MeTomaecke | ummaapt HOW
BOMIE?» nabopaTopHas | TEXHOJIOTHH, YKa3aHUA K | MarHuTHO- | palboTHI,
pabora TEXHOJIOTHU - Merozet 71a00paTOpHOM | MapKepHbBIH | KOHCIIEKT
coTpyHmdecTs | POOIEMHOT0 00y4eHHs | pagore ]
a (coobmaromiee dromacrep
U3TI0XKEHUE c B,
JJIeMEHTaMHU dporoarmap
MPOOJICMHOCTH, ar




JINATIOTHYECKOe
MPOOJIEMHOE W3JI0KECHHE,
METOJI KEMCOB)

7 | Keiic «Kuzup | Camoctostens | TpagummoHHBIE | _ CIIOBECHBIE Bureo, Kommerotep | IIpoTokon
B Karuie Hasi paboTa B | TEXHOJIOTHH, METOET (yeTHoOE TIpEe3eHTALINH, , TIpoekTop, | mabopatop
BOJIBD» TpyIIax, TIPOCKTHBIC HATIOKEHHE) Meroquaeckre | (mmmaapt | HO

nmabopaTopHast | TEXHOJIOTHH, YKa3aHUA K | MarHUTHO- | paboTHI,
pabota TEXHOJIOTHI - Merozsl 7abopaTopHON | MapKepHBI | Ipe3eHTaIl
coTpymHmdects | IPOOIEMHOro 0oGydeHus | pagore , nst
a (coobmaromee ¢nomacrep
M3JI0KCHHEC C Bl,
JJIEMCHTAMU (I)OToaHHap
MPOOJIEMHOCTH, ar
JNAJIOTIYECKOe
poOJIeMHOE U3JI0KCHUE,
METOJT KEHCOB)

8 | Keiic Camoctosrens | TpamuimoHHble | _ ClIOBECHBIE Buneo, Kommstotep | IIpoTokon
«Kucnorusie Has paboTa B | TEXHOJIOTHH, p— (yeTHoe | VPESCHTALI, , TIpOeKTop, | naboparop
JIOKTH» rpymnmax, TIPOEKTHBIE ) MeToardeckue | Qumyapr | HOW

nabopaTopHasi | TEeXHOJIOTHUH, YKa3aHHs K | MarHUTHO- | PaboTHI,
pabota TEXHOJIOTHU - Merozet nabopaTopHOM | MapKepHbI | Ipe3eHTall
coTpyHudecTs | IPOOIEMHOT0 00YdYeHHUS | paGote . ust
a (coobuaromee (momacrep
U3JIOKEHHE c B,
JJIEMEHTaMHU dporoarmap
MPOOJICMHOCTH, ar
JIaJIOTUUECKOe
MPOOJIEMHOE U3JI0KCHUE,
METOJ] KEHCOB)

9 | Keiic «3aBox Camocrosrens | TpamuumoHHble | _ CIIOBECHDBIC Buneo, Kommstotep | Ilnan
«AKKYyMyIATO | Has paboTa B | TEXHOJOTHH, METOMbE (yeTHoe | VPE3CHTALIM, , TIPOGKTOp, | WCCIIeA0BA
p» TpyIIax, TIPOCKTHBIC HAIOMEHEC) MeToquaeckre | Qummgapt | HAS,

nabopaTopHast | TEXHOJIOTHH, YKa3aHUA K | MarHUTHO- | TIPOTOKOJ
pabota TEXHOJIOTHI - Merozsr mabopaTopHOH | MapKepHBI | JTaboparop
coTpy/Hmdects | NPOOIEMHOr0 00y4eHHs | paGore ] Hoif
a (coobuaromee ¢omactep | paboThI
U3JI0KECHUE c b,
JJIEMEHTaAMU (borl-oannap
MPOOJIEMHOCTH, ar
JIATIOTYECKOe
MpOOJIEMHOE U3JIOKCHUE,
METO/] KEWCOB)

1 | Keiic Camoctostens | TpamuioHHble | _ ClIOBECHDIE Buneo, Kommetotep | IIpoTokon
0 | «Hedrempony | Has pabora B | TEXHOJIOTHH, METOMbL (yeTHoe MPE3EHTALIHY, , TIpOEKTOp, | MabopaTtop
KTBI — GJ1aro IpyImnax, MIPOEKTHBIE 3TTOsKEHHE) MeToaudeckue | (uumuapT HOI
WU Bpea?» nabopaTopHasi | TEeXHOJIOTHH, YKa3aHHs K | MarHuTHO- | paboTsl,
pabora TEXHOJIOTHI - Merozsi J1abOpaToOpHO | MapKepHBIM | Mpe3eHTall

coTpymHidecTs | IPOOIEMHOr0 00ydYeHHUs | pagore , us
a (coobmaromiee dromacrep
U3JI0KEHHE c B,
JJIEMEHTaMHU doroarmap
MIpOOIEMHOCTH, ar
JIaJIOTUYECKOe
MPOOJIEMHOE W3JI0KECHHE,
METOJT KEMCOB)

1 | Munu- Kongepentmss | [IpoekTabIe _ ClIOBECHDIE [IpesenTauym Kommerorep | IIpesenTarg

1 | xoHpepeHIHs TEXHOJIOTHH, —— (Gecena, , TIPOEKTOp, | U
«soza B TEXHOJIOTHI HCKyCCHs); ¢Gmmmaapt
Hanien COTPY/IHUYECTB MarHuTHO-

KUZHIY. a - Harnsnusle MapKepHBIit
METO/IbI (meTon .
JIEMOHCTpAIIHA); dromactep

- MeTtonpl

bl,




po0IeMHOr0  00y4eHHs

¢otoanmap

(coobmaromee ar
H3JI0KEHUE c
JJIeMeHTaMHu
MPOOJIEMHOCTH,
JNAJIOTIYECKOe
poOJIEMHOE M3II0KEHHUE)
1 | Keiic «Bo3nyx | Camocrositens | TpammmoHHBIE | _ ClIOBECHDIE Buneo, Kommstotep | I1nan
KOTOPBIM MBI | Has Ta B | TCXHOJOTUH HT TIPOCKT KCIICPUM
2 oTOp pabo €XHOJIOTUH, METObI (yeTHoe Hpe3eHTally, , TIPOEKTOp, | IKCIepume
JUBITIIFM) rpymmnax, MPOCKTHBIC HATIOXEHEE) MeTomueckie | (prmmaapt HTAa,
nabopaTopHas | TEXHOJIOTHH, yKa3aHUsI K | MarHUTHO- | MPOTOKOJ
pabota TEXHOJIOTHU - Metoznp J1a0OpaTopHON | MapKepHbIi | J1aboparop
coTpyammuects | MPOONEMHOTO O00YYCHHS | paGore , HOM
a (coobmaromee ¢nomacrep | pabOTHI
M3JI0KCHHEC C bl,
3JICMCHTaAMU q)OToaH]—Iap
po0JIEeMHOCTH, ar
JTUAJIOTHYECKOe
MPOOJIEMHOE U3JI0KCHUE,
METOJT KEHCOB)
1 | Keiic «ITouBa» | Camoctositens | TpaauimoHHble | _ ClIOBECHDIE Buneo, Kommbtotep | Koncnexkr,
Hasi paboTa B | TEXHOJOTWH €3CHTALHIL 0EKTOp, | TIPOTOKOIT
3 P ’ METOJBI (ycTHOE P ’ » 1P P, p6
TIax OCKTHBIC METOIMICCKIE JIAITIAPT nmabopaTo
Py ’ p H3II0KEHNUE) b P 20paTop
nabopaTopHast | TEXHOJIOTHH, YKa3aHUA K | MarHATHO- | HOWM
pabota TEXHOJIOTHI - Merozsr mabopaTopHON | MapKepHBI | PaOOTHI,
COTPYIHUYECTB Hpo0JeMHOro  00y4eHus paborte , Mpe3eHTaI|
a (coobmaromee (momacrep | us
U3II0KEHUE c B,
JJIEMCHTaAMU (bo"['oa_nnap
MPOOJIEMHOCTH, ar
JINAJIOTHYECKOe
pOoOJIEMHOE U3JIOKCHUE,
METOJ] KEHCOB)
1 | Keiic «3Be3na | Camocrositrens | TpaguumoHHsle | _ ClIOBECHDBIC Buneo, Kommsrotep | Koncnexkr,
4 | mo UMCHH | Has paboTa B | TEXHOJOTHH, METObL (ycrHoe | TIPC3CHTALIM, , TIPOEKTOp, | MIPOTOKOIT
Conniie» rpymmnax, MPOEKTHBIE H3TIOKEHHE) MmeToaudeckue | Qummyapr | naboparop
1a00paTopHasl | TEXHOJIOTHH, yKa3aHUs K | MarHATHO- | HOW
pabora TEXHOJIOTHH - Metozp J1abOpaTOpHOM | MAapKepHBI | paboTHI
coTpyHmdecTs | IPOOIEMHOro 0oGydeHus | pagore ,
a (coobmraromee dpromacrep
U3JI0KECHUE c BI
9
3JICMCHTAMU (bOToam-Iap
npoOJIEMHOCTH, ar
JTHAJIOTHYECKOe
npo0JIEMHOE U3JI0KEHUE,
METO/] KEWCOB)
HaKOMCTB 003910%0:371 b | IIpoekTHsI Komrmbrot Koncnekr
1 3_a OMCTBO C JTUBHUTyall poe e _ Harss e ommeiotep | KoHcnexr,
5 | hi-tech nexom | nHas paGora TEXHOJIOTHH, METOEL (MeTox ,  CTaHKH | MakKer
KOMITHEOTEPHEIC N 'BEKTA
OMIIBIOTED JIEMOHCTPAIINH, TPHEMOB Iy obne
TEXHOJIOTHI
CXHOTO paboThI Ha
00OpYyIOBaHUH,  METOJ
HATJISITHOTO
MOJIETTMPOBAHUS)
1 | Keiic «Kto | Camocrostens | TpamgmimoHHble | _ ClIOBECHDIE Buneo, Kommnerotep | [Iporokon
TaKu Hast Ta B XHOJIOTHIHL HT T
6 aKne as pabota TEXHOJIOTHH, METOHI (yeTHo® TIpE3eHTAIIHN, , TIPOEKTOP, na(iopa op
ATXUMHKH?» rpymmnax, MPOEKTHBIC HATIOEHEHE) Meromuueckie | (hrmmaapt HO
nabopaTtopHasi | TEXHOJIOTHH, YKa3aHUs K | MarHUTHO- | pabOTHI
pabora TEXHOJIOTHH - Merozsl JIabOpaTOpHO | MapKepHBIi
COTPYIHUYECTB HpO6HeMHOFO O6y‘{€HI/IH pa60Te ,
a (C006H.Ia}0]_uee (I)J'IOMaCTep
H3JI0KCHHEC C Bl
9
3JICMCHTAMU (bOToam-Iap
MPOOIIEMHOCTH, ar




JIaJIOTUYECKOe
MPOOJIEMHOE W3JI0KECHHE,
METOJI KEMCOB)
1 | Keiic Camocrosrens | TpammmoHHbIe | _ CIOBECHBIE Buneo, Kommstotep | Koncnexkr,
7 | «Oxomorus Hasi paboTa B | TEXHOJIOTHH, METOET (yeTHoOE TIpEe3eHTALINH, , TIPOEKTOp, | MIPOTOKOII
MUTAHUSD) TpyIIax, TIPOCKTHBIC HATIOKEHHE) Meromuaeckre | (mmmaapr | mabopaTtop
nmabopaTopHasi | TEXHOJOTHH, YKa3aHWs K | MAarHUTHO- | HOH
pabota TEXHOJIOTHI - Merozsl 7abopaTopHON | MapKepHBI | PaOOTHI
coTpymHmdects | IPOOIEMHOro 0oGydeHus | pagore ,
a (coobmaromee (omacrep
H3JIOKCHUC C bl,
DJICMCHTAMHU (I)OToaHnap
MPOOJIEMHOCTH, ar
JMaTOTUIECKOe
poOJIeMHOE U3JI0KCHUE,
METOJT KEHCOB)

1 | Mepomnpusitust | Camocrositens | [IpoextHsie _ ClIOBECHBIC IMpesenramy, | Kommbtotep | IIpesenTan
8 | mporpaMmsl Has paboTa B | TEXHOJIOTHH, METOMEL (6ecena, BHAEOMATEpUal | , IPOEKTOP, 2y o
pa3BUTUA rpyImmnax, TEXHOJIOTUU JHCKyCCHs); Bl ¢dmmmaapt Keic-
OOILEKYIbTYp | IUCKyCCHUS COTPY/IHUYECTB MAarHuTHO- | 3aJIaHUIO

HBIX a, - Harnsiubie MapKepHbI | Ha
KOMIIETEHIIUH KOMITBIOTEpHBIE | METOZBI (meTon , pa3BuTHe
TEXHOJIOTHI JIEMOHCTpAIlHi1) (momactep | oOIEKyTH
- Mertoabt 2 TypHBIX
npoOneMHOro 00y4YeHHs toroarmap KOMIICTCHIL
(4aCTIMHO-TIONCKOBBIH) ar un

®opMbI ¥ BUIBI KOHTPOJIA

Jluaznocmuka rgppexkmuenocmu oopazosamenibHo20 npoyecca.

[To utoram mpoBefieHUsI Kypca TMPOBOAUTCS MUHU-KOH(GEPEHLUs MO 3allUTe
MPOEKTOB, HA KOTOPOM 0OyUaronIuecs MpeCTaBISIOT CBOM MPOEKTHI. Pe3ynbTaThl
KOHTPOJIsI GUKCUPYIOTCS B TMATHOCTUYECKOM KapTe.

Ouenka yposneii 0c60eHus1 M0OYyA

Kpurepuu OLeHKH YPOBHEN OCBOCHUS MOJIYJICH:

YpoBHHU ITapameTpsl IToxa3zaresu
Bbicokmii Teopernueckue OOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOWJ Mpobiemy;
YPOBeHb 3HaHUSL. YBEpEHHO, JIOTMYHO, IOCJENIOBATEIHHO W TPaMOTHO HM3Jaraet
(80-100%0) MaTtepuaig;  ymMelo  OOOCHOBBIBAE€T M apryMEHTHpYET
BBIJIBUTAaEMBbIE UM HJIEH; JIeNaeT BBIBOABI W 0OOOIICHUS;
cBOOOJTHO BJIaJIeeT MOHATUSIMHU.
[MpakTHyeckue CriocobeH NMPUMEHATh MPAKTHYECKHE YMEHHSI M HABBIKH BO

YMCHHS U HAaBbIKH.

BpEMA  BBIIIOJHCHHUA  CaMOCTOSATCIBHBIX 3aJIaHUi. Pa60Ty
BBITIOJIHACT C CO6J'IIO)I€HI/IeM IMpaBHUJI TCXHUKU 6630HaCHOCTI/I,
AKKYpAaTHO, ZOBOJUT €€ 10 KOHIIA. Mo:xeT OlleHUTh PE3YJIbTAThL
BBITIOJTHCHHA CBOCTO 3aJaHHA WM OaTb OLICHKY pa6OTBI CBOCT'O
TOBApHUIIA.

Cpennmnii
YPOBeHb
(50-79%)

Teopernueckne
3HaHMUS.

Tema packpbiTa HEJOCTATOYHO YETKO M TOJHO, TO €CTh
oOyJaromuiicss ocBOWJ MpoOIeMy, MO CYIIECTBY M3Jaraer ee,
HO JIOMYCKAeT HECYIIECTBEHHbIE OIMMOKH W HETOYHOCTH;
c1abo apryMeHTUPYET HAy4YHBIC TMOJOXKEHHS; 3aTPyIHSIETCS B
(GbopMyTUPOBaHUHU BBIBOJOB U OOOOIICHHI; YACTUYHO BJIAJICET
CHCTEMOU NOHATHIA.

[IpakTueckue

BJ'IaI[eCT 0a30BBIMH HAaBBIKAMH H YMCHUSAMHU, HO HE BCCrJa




YMCHUA 1 HaBBIKH.

MOXET BBIITOJHUTH CAMOCTOSITEIBHOE 3aJaHNe, 3aTPYAHACTCS U
MPOCHT MOMOIIM Tiefarora. B padore nomyckaer HeOpEKHOCTb,
JieTlaeT OMMUOKH, HO MOXKET YCTPAaHUTh MX IIOCJIE HABOJSIINX
BOIIPOCOB WJIM CaMoCTOATeNIbHO. OLIEHUTh PE3yNbTaThl CBOEH
JIeATEIILHOCTH MOXKET C MOACKA3KOH Iejiarora.

Huszknii
YPOBEHb

(MeHb1IE
50%)

Teopernueckue
3HAHUA.

OOyyaromuiicss HE YCBOWJI 3HAUUTEIBHOW YacTH TPOOJIEMBI,
JIONTYCKAeT CYIICCTBEHHBIE OMIMOKM ¥ HETOYHOCTH TMpHU
pPacCMOTPEHHH €€; HE MOXET AapryMEHTHPOBAaTh Hay4YHBIC
MOJIOXKEHUsS, HE (OPMYJIUPYET BBIBOJIOB M O0OOIICHMIA; HE
BJIQ/ICCT OHATUIHBIM aIapaToM.

[IpakTnueckue
YMEHUS U HABBIKH.

Bnageer MMHMMaIbHBIMM ~ HAYaJbHBIMM  HaBbIKAMM U
YMEHUSAMH. YUalMlCcs  CINOoCcOOEH  BBIIOJHATH  KAXKIYIO
OIlepalyIO TOJBKO C MOJCKA3KOW IeJarora Wiv ToBapuinen. B
pabote momyckaeT rpyOble OIIMOKH, HE MOXET WX HAWTH HX
Jake nocie ykazanus. He cnocoGeH caMoCTOsATeNIbHO OLIEHUTh
pe3yJIbTaThl CBOCH PabOTHI.

Ceoonan mabauya pezyibmamos o0yueHus
nO 0ONOJIHUMESILHOU 00ULEe00PaA308aMENbHOU NPOZPAMME
«Xumuveckue 0CHOBbL IKOI0ZUUY

[Tenaror gomn. oOpa3zoBanus [ nazynona E./I.

rpymma Ne
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OneHka Hrorosas ouenka
MPAKTHYECKUX
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Ilokazamenu oceoenus 00noIHUMENbHOU 00ULE0OPA306aAMENLHOL RPOZPAMMbL
YpoBHU 0CBOEHHUSI POTpaMMEI (B %0):

Hwuzknin

Cpennuit

Bricokuit

VI.

Cnucok jqureparypbl




Cnmcok UCnoIb30BaHHOM JUTEPaTyphI: (114 reaarora)

1.

Yubucona H.B., Jlonrans E.K. Dkonoruueckas xumus: YdeOHoe mocooue. -
Kanununarpan: U3a-so KI'Y, 1998. - 113 c.

YuebHoe ocodue (7151 6akaIlaBpOB CHEIUATBHOCTH «XUMUS» U «OMOXUMHUS)
JTHEBHOM U 3a0uHOM (hopm oOyuenus) / Coct.: A.C. Anemacona, K.C. JIyrosoii.
— Honeuk: JlonHY, 2010. — 271 c.

B. A. Ucunopos. Dxonornueckas xumusi: YuebHoe nocodue a1 By30B. — CIIO:
Xummzgar, 2001. 304 ¢

H. B. I'ycakoBa. Xumus okpyxaromien cpensl. — PoctoB-nHa-/lony.: deHuke,
2005.-185 c.

Ho6poBonbekuii B. B. OcnoBel 6uoxumun. M.: Beicu. k., 1998. — 413 c.
IO.A. 3om0t10B, B. M. BanoB, B.I'. AMennH. XUMHYECKHE TECT-METOIbI
ananuza.-M.:Equtopuan YPCC, 2002. — 304 c.

Jx. Aunpys, 1. bpum6nekym0, T. Txukens, [1. Jlucc. BBenenue B xumuto
oKpy:xatoriei cpenbl. —M.: Mup, 1999. -271 c.



VII.

Ipusoxenust

IHpuiaoxenue 1

Kanenaapublii yueOHbIid rpaguk

[Tenaror: I'nazynosa E./I.

KommuecTBo yueOHbIX Henemnb: 18

Pexum npoBeneHus 3aHATUN: 2 paza B HEACIIO Mo 2 aKaJeMHUECKUX Jaca

[Ipa3gHUYHBIE U BBIXOJHBIE THU (COTJIACHO FOCYJaPCTBEHHOMY KaJIEH1apIo)

04.11.2018, 01.01.2019-08.01.2019, 23.02.2019, 08.03.2019, 01.05.2019,

09.05.2019
KanukynsipHblii nepuon:
- OCEHHUE KaHUKYJIbI — ¢ 29 okTa0ps 2019 o 04 Hos1i6ps 2019;
- 3UMHUE KaHUKYJIbI — ¢ 28 nexadps 2019 o 08 ssuBaps 2020;

- BECEHHHE KaHUKYJIbI — ¢ 25 Mapta 2020 no 3 1mapra 2020;
- TIOMIOJIHUTEIbHBIE KaHUKYJBI — ¢ 19 deBpans 2020 o 22 despans 2020;
- ietHre KaHukyIbl — ¢ 01 urons 2020 no 31 aBrycra 2020.

Bo BpPCM: KaHUKYJI 3aHATHUA B O6’beI[I/IHeHI/I$IX IMPOBOJATCA B COOTBETCTBHH C
y‘{e6HBIM IJIaHOM, OOITYCKACTCA N3MCHCHUC paCIIMCaHus.

No | Mecsiy | Yucno | Bpems dopMa 3aHATUSL Kon- | Tema 3anstus Mecro dopMa KOHTPOJIS
/i HPOBEACHUS BO MIPOBEIACHUS
3aHSTHS 4acoB
1. | cenrs0p | 10 15-30 — Jlextms, 2 Brenenue B | buokBantym™m, | MHCTpyKTaX 110
b 16-15 MIpaKTHIeCcKast 00pa3oBaTeIbHYIO kab. 120 TEXHHUKE
16-25 — pabota porpammy. 0e30MMacHOCTH,
17-10 BBoaubIit KOHCIIEKT.
WHCTPYKTaX.
2. | centsi6p | 12 15-30 — Jlexrus, 2 Uro Takoe sxonorusi? | buokBantym, | IlpoTokon
b 16-15 CaMOCTOSITeITbHAS kab. 120 JKCTIEPUMEHTA,
16-25 — pabota B KOHCIIEKT
17-10 rpymnmax,
MpaKTU4ecKas
pabora
3. | centsi6p | 17 15-30 — Jlexrus, 2 dusnveckre buoksantym, | KoHcnexr.
b 16-15 CaMOCTOATENbHAS OKa3aTel BOIbI ka0. 120
16-25 — pabota B rpymmax
17-10
4. | centsi0p | 19 15-30 — JlaGoparopHast 2 duznveckue buoksantym, | IIpoTokon
b 16-15 pabora, MOKAa3aTEeNH BOJBI kab. 120 nabopaTopHO
16-25 — CaMOCTOSITeIbHAS paboThl
17-10 pabota B rpynmax
5. | cenrsabp | 24 15-30 — Jlexuus, 2 Onacuble HUTPUTH U | buokBanTyM™, | IIpoTokon
b 16-15 CaMOCTOSITeITbHAS HHUTPATHI kab. 120 nmabopaTopHOM
16-25 — pabora B paboThI, KOHCIIEKT
17-10 rpymnmax,
nabopaTopHas
pabora
6. | cenrs6p | 26 15-30 — Jlexuws, 2 Kak naiitu xnopunpt | buokBantym, | Koncrmekr
b 16-15 CaMOCTOATEIbHAS B Bojie? ka0. 120




16-25 —

pabora B rpymmax

17-10
7. | okts6ps | 01 15-30 — CamocrosiTenbHast Pabora c ycranoBkoli | buokBantym, | IIporokon
16-15 paborta B JUISI TATPOBAHUSL. kab. 120 nabopaTopHO
16-25 — rpymnmnax, KauecTtBeHHnoe padoThI
17-10 nmabopaTopHast OTIpeICIICHIC
pabota XJIOPUJI-HOHOB.
8. | okTs6pp | 03 15-30 — CamocTosiTensHas KonnuectBennoe BuoxBantym, | IIporokoxn
16-15 pabora B OTIpeICIICHIC kab. 120 nmabopaTopHOM
16-25 — rpymnmnax, XJIOPUI-HOHOB B BOJIE paboThI
17-10 nabopaTopHas MeTos1oM Mopa
pabora
9. | okrs6ps | 08 15-30 — Jlexius, Omnpenenenue nonoB | buoksantym, | [Iporokon
16-15 CaMOCTOSITeNIbHAS ’KeJie3a B BOJIE kab. 120 nabopaTopHO
16-25 — pabora B paboThl, KOHCIIEKT
17-10 rpymnmnax,
nmaboparopHast
pabota
10. | oxTsa6ps | 10 15-30 — CamocrosiTenbpHast CanwurapHo- buoksantym, | IIpoToxon
16-15 paborta B MuKkpoOuonornieckoe | xkab. 120 nabopaTopHOM
16-25 — rpynnax, HCCIIEJIOBaHNE BOJIBI paboTsl,
17-10 nabopatopHas KOHCIIEKT,
pabora TIpe3eHTAIHS
11. | oxTs0pp | 15 15-30 — CamocTosTenbHas HeiictBue kucinot Ha | buokBanTym, | IIpoTokon
16-15 pabota B KapOOHATHI kab. 120 nabopaTopHOM
16-25 — rpynmax, paboTsl
17-10 nmaboparopHast
pabota
12. | oktsa6ps | 17 15-30 — CamocTosTenbHas CHuxenue buoksantym, | Ilpesentanus
16-15 pabora B YUCIIEHHOCTH IITHLl B | Ka0. 120
16-25 — rpymnmax, paiioHax BBITIQICHUS
17-10 MpaKTUYECKast KHUCJIOTHBIX JIOXKIEH
pabora
13. | okta6ps | 22 15-30 — CamocTosTenpHas KauecTtBennoe buoksantym, | Ilnan
16-15 pabota B rpynmax ompezeneHne HOHOB | kab. 120 WCCIIe/IOBaHUS
16-25 — CBHHIIA METOJAMH
17-10 XUMHYECKOTO
aHaim3sa
14. | oxTsa0pp | 24 15-30 — CamocrosTenpHast KadgectBennoe buoksanty™m, | IIpoToxon
16-15 pabota B onpejeicHe HOHOB | kab. 120 nabopaTopHOM
16-25 — rpymnmax, Kenesa, HUKENs U paboTs
17-10 naboparopHas MeIU METOIAMU
pabora XUMUYECKOTO
aHammsa
15. | okTs0pe | 29 15-30 — CamocrosTenbHast KauectBennoe buokBantym, | IIpoTokon
16-15 pabora B OTIpe/IeIICHIEe HOHOB kab. 120 nmabopaTopHOM
16-25 — TpyImax, Kese3a, HUKEIS U paboThI
17-10 naboparopHast MeOu METOIaMU
pabora XUMUYECKOTO
aHaim3a
16. | okTs0ps | 31 15-30 — CamocrosiTenbHast IIpoBepxka buoksanty™m, | IIpoToxomn
16-15 paborta B CIOCOOHOCTH kab. 120 nabopaTopHO
16-25 — rpynmax, HEPTETPOILYKTOB paboThl
17-10 nmaboparopHas abcopOupoBaThCs HA
pabora Pa3IMIHBIX
MaTepHaiax
17. | Hosiops | 05 15-30 — Kondepertmst [IpencraBienne buokBanTtymMm, | Ilpesenrarus




16-15 MTOJTyYEHHBIX kab. 120
16-25 — Pe3yJIbTaToB.
17-10
18. | HosiOps | 07 15-30 — CamocTosTenbHas Bopa B Hameii xu3nu | buokBantyM, | IIpotokon
16-15 paborta B ka0. 120 1a00paTOPHOM
16-25 — rpymnmnax, padoThI
17-10 naboparopHast
pabota
19. | HOsOp | 12 15-30 — CamocTrosiTensHas Boszayx, kotopbiM Mbl | brokBanTywm, | [Tnan
16-15 paboTta B rpymnmax nermmM.  [ToctanoBka | ka6. 120 JKCTICpUMEHTA
16-25 — MIPOOJIEMEI.
17-10
20. | HostOpp | 14 15-30 — CaMocTosTe/IbHAs ITocranoBka buoksantym, | [IpoTokomn
16-15 paborta B JKCIIEPUMEHTA Ha | ka0. 120 nabopaTopHO
16-25 — rpynnax, MHUKPOOHOIOTHUECKY paboTsl
17-10 nmabopaTopHast 10 00CceMEeHEHHOCTh
pabota BO3/TyXa
21. | HosOpy | 19 15-30 — Jlexmus, [TouBa — 3HaueHue B | buokBantymM, | Koncrekr
16-15 CaMOCTOSITEeIbHAS MIPUPO/IE, kab. 120
16-25 — paboTta B rpymnmax KJIaCCU(pUKAIHSL.
17-10
22. | HosiOpp | 21 15-30 — CamocrosiTenbpHast Ompenenenue buoksantym, | IlpoToxon
16-15 paborta B MEXaHHYECKOTO ka0. 120 nabopaTopHOM
16-25 — rpymmax, cocraBa TTOYBHI, paboTsI
17-10 snabopaTopHast BJIarOEMKOCTH u
pabota BOJIOTIPOHUIIAEMOCTH
23. | HOs10pE | 26 15-30 — CamocTosTenbHas Xumuyecknii ananu3 | buoksanTtym, | [Ipotokon
16-15 paborta B ITOYBEHHOM BHITSDKKH | Kab. 120 nabopaTopHOM
16-25 — rpynnax, paboThl
17-10 naboparopHas
pabota
24. | HosiOpy | 28 15-30 — CamocrosiTenbHast ITonstne mouBeHHBIX | brokBanTyMm, | IIpoTokon
16-15 pabota B npopuieir u  wux | kad. 120 nabopaTopHOM
16-25 — rpymnmax, CIIOKEHHE paboTsL,
17-10 naboparopHas MIpe3eHTanus
pabora
25. | nexabps | 03 15-30 — Jlexus, doTocHUHTES. buokBanty™m, | KoHcriekT
16-15 CaMOCTOSITeITbHAS KpyroBopor kab. 120
16-25 — pabora B rpymmax yTIepo/ia B IPUPOJIE.
17-10
26. | nexabpp | 05 15-30 — CaMocTosTenpHas [Ipurorosnenne buoksantywm, | IIpoToxon
16-15 pabora B IMMTMEHTHOM kab. 120 nabopaTopHOM
16-25 — rpynmax, BBITSDKKH paboTsI.
17-10 nabopaTopHast
pabora
27. | nexabps | 10 15-30 — CamocrosTenbHast XuMHUuecKue buoksantym, | IlpoToxon
16-15 pabora B CBOICTBa kab. 120 nmabopaTopHOM
16-25 — rpynmax, xyopoduina paboTsl.
17-10 nabopaTopHas
pabora
28. | nexabpp | 12 15-30 — CaMocTosTe/IbHas diryopecueHius buokBantym, | [IpoTokoi
16-15 pabora B xyopoduina kab. 120 nabopaTtopHOH
16-25 — rpynmax, paboTsl
17-10 nabopaTopHast
pabora
29. | nexabpsp | 17 15-30 — Jlexnus 3uakomctBO ¢ hi-tech | Hi-tech uex | Koncnexr
16-15 LIEXOM




16-25 —

17-10
30. | mekabps | 19 15-30 — [IpakTuueckas 2 3nakomctBo ¢ hi-tech | Hi-tech mex | Maker o0bekTa
16-15 paborta LIEXOM
16-25 —
17-10
31. | nexabpp | 24 15-30 — CamocrosiTensHas | 2 Wsrorosnenue buoksantywm, | IIpoTokon
16-15 paborta B HCYE3aroNMX YepHua | kao. 120 nabopaTopHOM
16-25 — rpymnmnax, padoThI
17-10 nabopaTopHas
pabota
32. | nexabpp | 26 15-30 — Jlexius, 2 [Monesnrpie u Bpenubie | buoksantym, | Koncmekr
16-15 CaMOCTOSITeITbHAS MPOAYKTHl C TOYKHU | Kab. 120
16-25 — paboTta B rpymnmax 3pEHUS 3KOJOTHH
17-10
33. | mexabpp | 31 15-30 — CamocrosTenbHas | 2 Hccnenopanue buoxBantym, | [IpoTokon
16-15 paborta B MIUIIEBBIX TPOAYKTOB | Kab. 120 nabopaTopHOM
16-25 — rpynmax, paboThl
17-10 snabopaTopHast
pabota
34. | suBappr | 09 15-30 — CamocrosTenbHas | 2 Hccnenopanue Buokeantym, | I[IpoTokon
16-15 pabora B NUIIEBBIX MPOAYKTOB | Kab. 120 nabopatopHoi
16-25 — rpymmax, paboTsI
17-10 nmaboparopHast
pabota
35. | suBapp | 14 15-30 — CamocrosTenbHas | 2 Meponpusarus buoksantywm, | [Ipesentamust 1o
16-15 paboTta B rpymnmax IIPOTPaMMBI ka0. 120 Keiic-3aJaHuTO
16-25 — 00IIEKYIIBTYPHBIX
17-10 KOMIIETEHIIHHA
36. | suBapp | 16 15-30 — CamocrosiTensHas | 2 Meponpusrus buoksantywm, | IIpeseHranus mo
16-15 pabota B rpymnmax IIPOTPaMMBI kab. 120 Kelic-3aJaHHTO
16-25 — OOIIEKYIBTYPHBIX
17-10 KOMIIETEHIIUI
HUroro: 72




IIpunoxenue 2

Keiic «UTo Takoe 3K0J10rus 7>
(Ha maTepuaJie J1a00paTOpPHOIi padoThI
«HoamdTHIIEHOBasI MPOOJIEMA)))

Ilpoonemnaa cumyayusn

A 3Haete nu Bpl, yTO makeThl, KOTOpHIE TaK yHOOHBI B OBITY, CHJIBHO
3arpsi3HSAIOT OKPYKAIOIIYI0 cpeny? 3arisiHUTe B CBOE MyCOPHOE BeIpo — OOJIbIlast
4acTh Mycopa B HEM — 3TO HMEHHO NAKEThl U Jpyras NOJMATUICHOBAs YIaKOBKa.
TOHHBI MOJUATUICHOBOM YIAKOBKM HAKAaIJIMBAIOTCS Ha CBAJKax, MONAJAlOT B
OK€aH, IJIe B OTPOMHBIX KOJIMYECTBAX HAKAIUIMBAIOTCA M CO3JIAI0T LEJIbIE OCTPOBA,
ClIy’kKaT IPUYMHOM ruOeNr 3Bepeil U NTHUL, KOTOPHIE 3aMyThIBAIOTCS B HUX WIH
IJIOTAIOT U MOTUOAIOT.

Ecte nBa mytu pemieHuss mpoOJIeMbI: MOJIb30BATHCS MHOTOPA30BBIMU
yMaKOBKaMU WJIM M3 MaTEepUajoB, MPUTOJHBIX K BTOPUYHOU MepepadOTKe, TaKHX
KaK TKaHb, CTEKJIO, Oymara, Wi UCIOJIb30BaTh MPU U3TOTOBJICHUH ITAKETOB IPYTOi
Marepuall.

JIeiCTBUTENBHO, B TIOCJIEIHHE TOJbl CTAIM MOSBIATHCA MaTepuaibl Ha
3aMeHY NMPUBBIYHOMY HaM MOJIMATUIIEHY. JlaBaliTe pazbepemcs B HUX?

Ileoazozuueckas cumyayus

YpoBeHb Kkenca: [laHHBIM KEMC COOTBETCTBYET | YpPOBHIO OrpaHWYEHUU
(orpanuueHue 1-ro ypoBHSI — HCCI€IOBaHME — MOUCK MH(pOpManuu, B T.4. B
UHTEPHETE)

Mecmo Keiica 6 cmpyKkmype 00pa3o06amenbHoll NPOZPAMMbl

JlaHHBII KeHC O3BOJISET yUalTUMCs OITYTUTh Ce0sl B POJIM UCCIICOBATENS U
IIOCTABUTh CBOM IEPBBIN IKCIIEPHUMEHT.

Munumanvho HeoOX00uMblil ypOBeHb KOMNEemeHYuil
Jlns paGoThl Haa JaHHBIM KEHCOM HEOOXOIWM JOCTATOYHBIM YPOBEHBb
OCBOEHUS MPEIMETHOIO COJIepKaHus npeameTa «buonorus» 3a 5 kinacc.

Keiic «®Du3znueckue moka3atejn BOAbLD

Ilpoonemnaa cumyayusn

1663 rox, B XuMu4yeckoi 1abopaTopuu, Kak OOBIUHO, KUIMUT HAIpPsKEHHAs
paboTa: Topes CBeYH, B PETOPTaX HarpeBaJuCh pazHooOpa3Hbie BellecTBa. B 3To
BpeMsi PoGept boilib coOupasics NpPOBOAUTH OMNBIT MO TOJYYEHUIO CEPHOUN
KUCIIOTHL. B kaOuHeT k Boiito Bomien caJloBHUK W MOCTaBWJI B YIUIy KOP3UHY C
BEIIUKOJIEMTHBIMH TEeMHO—(HONIETOBBIMEU (uagkaMu. BOCXHUIEHHBIN KpacoTod u
apomMaToM (UANOK, YYEHbIH, 3aXBaTUB C COOONH OyKETHK, HampaBujCcs B
naboparoputo. Ero maGopant VYuibsM cooOIIMI, YTO BYepa JOCTaBWIMA [IBE
OYTBUIKH COJITHOW KUCJIOTBI U3 AMcTepaaMa. oo 3ax0Tenoch B3MJsIHYTh HA 3TY
KHUCTIOTY, OH TMOJOXHJI (PUaJKd Ha CTOJN U TMepenusl HeOONbIIoe KOJIMYECTBO



KHUCIIOTHI U3 OYTBIIKM B XUMHUUYECKHM CTaKaH. 3aTeM OH B3sUI CO CTOJA OYKETHK U
oTHpaBuics B kKaOuHeT. 31ech boinb 3amMeTus, yTo uaaku ciaerka JbIMSATCS OT
MOMaBIIMX HA HUX OPBI3T KUCIOTHI. YTOOBI IPOMBIThH LIBETHI, boilnb onmycTuin ux B
cTakaH c Bojou. YUepe3 HekoTopoe Bpemsi OH Opocuil B3IVl Ha CTakaH C
dbuankaMu, U CIyYUIIOCh UYyAO: TEMHO-(UOIETOBbIE (DUATKHU CTAM KpPACHBIMHU.
EcrectBenno, boinb, Kak HWCTUHHBIA YYEHBIM, HE MOI IIPOMTH MHMO TaKOTO
ciydyas M Hayan wuccienoBaHus. OH OOHapyKWJl, YTO WU JAPYrHE€ KHUCIOTHI
OKpalIMBAIOT JICTIECTKA (PUAJIOK B KPACHBIA I[BET. YUEHBIM MOJymai, 4TO €CIu
MPUTOTOBUTh U3 JICTIECTKOB HACTOW W J00ABUTh HEMHOTO K HCCIEIyEMOMY
pacTBOPY, TO MOXKHO OyAeT y3HaTh, KMCJBbIM OH WU HET. boijb Hayaa roTOBUTH
HAaCTOU M3 IeJIEOHBIX TPaB, APEBECHOM KOpbI, KOpHEHW pacTeHuil. OgHAKO caMbIM
MHTEPECHBIM OKa3aJicd (PUOJICTOBBIM HACTOM, MOJYYEHHBIM M3 OMpPEACICHHOTO
JTUIIaiHuKa. KUCIOThI U3MEHSIM €r0 IBET Ha KPACHBIM, a IIEJIOYM — HA CHHUMU.
boiinbs pacnopsawics nponuTaTh 3TUM HAcTOeM Oymary M 3aTeéM BBICYIIHUTH €e.
Tak Obula co3lmaHa mepBas JIaKMycoBash OyMmMa)Kka, KOTOpas Ternepb MMEeTCs B
m000i XuMHUYeckor Jnabopatopuu. Takum o0pa3om, ObUIO OTKPHITO OJHO W3
MEPBBIX BELIECTB, KOTOPbIE oMb yKe Toraa Ha3Bajdl UHAUKATOPAMH.

Kakne eme pacteHuss MOTYyT HCHOJIB30BAaThCsl B KAyeCTBE MPUPOIHBIX
WHJIMKATOPOB?

Ileoazozuueckasn cumyayus

VYpoBenb kedica: JlaHHbBIM Keiic cooTBeTcTByeT 1, 2 u 3 ypOBHIO
OrpaHUYCHUM (OTpaHUYECHHE 1-rO YpPOBHS — HCCIIEIOBaHUE — MOUMCK UHGOPMAIIUH,
B T.4. B UHTEPHETE; OTPAHUYCHHUS 2-TO YPOBHS — YTIIyOJIEHHOE UCCIEAOBaHUE,; 3 —
CO3JIaHKE TIPOIYKTA).

Mecmo Keiica 6 cmpyKkmype 00pa3o06amenbHoil nPopammol

JlaHHBIA KeWC MO3BOJIAET y4anumcs (OopMUpOBaTh HABBIKM Y4YacTUs B
y4eOHO-UCCIIEIOBATEILCKOM W TMPOEKTHOW JESTENIbHOCTH, TMOJYYUTh HABBIK
CaMOCTOSITEJIbHO NPUHUMATh PEIICHUS, TUIAHUPOBATh AKCHEPUMEHT, a TaK ke
MOJIYYUTh TOTOBBIM TMPOAYKT — HMHIUKATOPHYIO Oymary mis ompeneneHuss pH
pacTBOPOB.

Munumanvho HeoOX00uMblil ypOBeHb KOMNEemeH YUl

Jlns paGoThl Haj JaHHBIM KEHCOM HEOOXOIWM JOCTATOYHBIM YPOBEHBb
OCBOCHMSI MIPEJIMETHOTO coziepkanus npeamera «buonorus» 3a 5 knacc.

Keiic «OnacHble HUTPATHI U HUTPUTBI»

Ilpoonemnaa cumyayus

A30T — OCHOBHOIl CTpPOUTENBHBI Marepuan mjid JHO0ro pacTeHws,
MOA3TOMY JIJII HOPMAJIBHOTO Pa3BUTHUS PACTCHHUI M TOJYYECHHs] XOPOIIUX YPOKaeB
UCITOJIB3YIOTCSl OPTaHUYECKUE M HEOPraHWYECKUE a30TOCOAepKaIlue yaoOpeHus,
M30BITOK KOTOPBIX MOJKET HAKalIMBaTbCS B PACTEHUSX B BHJE HUTpaToB.B
OpraHu3M YeJIOBEeKa HUTPAThI MOMaaaroT ¢ oBomamu (okojo 70%), Bogoii (20%),
MsicoM U kKoHcepBamu (6%). OcrtaBmmecs 4 % mpuxonarcs Ha XJjaeO00yTovHbIE
W3JIeTUs, MOJIOYHYIO TIPOAYKITHIO, (DPYKTHI U JIGKAPCTBEHHBIC TIPEeNapaThl U Tabax.



Camo mo cebe MpHUCYTCTBHE HUTPATOB B OPraHM3ME UYEIOBEKa €CTECTBEHHO, HO
OMACHBIM MOXXET OBITh M30BITOK ITHX BEIIECTB: NMPEKAE BCETO BO3MOMKHOCTHIO
BOCCTAaHOBJICHHS /IO 0OJiee  TOKCHUYHBIX HHUTPHUTOB W  HHUTPO3AMHUHOB
(BBICOKOTOKCHYHBIX COCJIMHCHHWH, KOTOpble TMpH TONAJaHWA B OPraHH3M
TIOPAXKAIOT TIEYCHB, BHI3BIBAIOT KPOBOMBIHUSHUS, KOHBYJIBCUU, MOTYT TPUBECTU K
KOMe), KOTOPOE TMPOUCXOTUT KaK B CAMUX MPOJIYKTaX MUTAHUS, TaK U B OPTaHU3ME
yejoBeka. HUTpaTel TpeBpamaioTcss B HHUTPUTHI Oiaromapsi JesTeNbHOCTH
MHUKPOOPTaHU3MOB, TIPEUMYIIIECTBEHHO OOHMTAIONINX B TOJCTOM KHIICYHHKE. Bam
HEOOXOIMMO OIPEIENIUTh B KAKUX OBOIIAX U PPYKTAX COACPIKUTCS OOJIbIIE BCETO
HUTPATOB M €CTh JIM 3TO COCAWHEHHWE B BOJIE, KOTOPYIO MBI €KEIHEBHO
ynoTpeomusiem.

Ileoazozuueckas cumyayus

YpoBeHb kelica: JaHHBIN KEeWC COOTBETCTBYET | M 2 YpPOBHIO OrpaHUYEHUN
(orpanuueHue 1-ro ypoBHSI — HCCIE€IOBaHHWE — MOUCK HHMOpManuu, B T.4. B
WHTEPHETE; OTPAHUYCHUS 2-TO YPOBHA — YIITyOJICHHOE UCCIIEOBAHUE).

Mecmo keiica 6 cmpykmype 00pa3oeamenvHoll RPOZPaAMMbl

JIaHHBIM KEHC II03BOJISIET HaAJaAUTh B3aHMOJICMCTBUE B KOJUICKTHBE,
oTpabaTpiBas OOIIYIO MPOOJIEMHYIO CUTYaIlUIO, ONPEACIISITh HUTPAThl U HUTPUTHI
METOJIaMH XUMHUYECKOr0 aHaJIM3a.

MunumanvHo HeoOX00UMbBLIL YPOBEHb KOMNEemeHYUIl
Jlns paGoThl HaA JaHHBIM KEHCOM HEOOXOJIWM JOCTATOYHBIM YpPOBEHBb
OCBOEHUS MPEIMETHOTO cojiepKaHusl npeameTa «buonorusy 3a 5 kiacc.

Keiic «Kak HaiiTH XJIOpUabI B BoAe?»

Ilpobaemnan cumyayusn

Ouncrtka BOABI TPEOYeTCS HE TOJIBKO B OBITY. B MpOMBINIIIICHHBIX YCIOBHUAX
TaKkKe TPeOyeTcs OCYIIECTBIATH BOJOIOJATOTOBKY, ITOCKOJBKY TOCTYITArOIIast
JKUJIKOCTh HE BCETJla UMEET HeOOXOuMbIe TapaMeTphl. [IpombIiieHHas o9nCcTKa
OTJINYAETCS OT OBITOBOM O00BEMaMH, T.€. IPOU3BOJUTEIIBHOCTHIO, U IPUMECHECHUEM
CHEIUATBHBIX YCTAHOBOK — IMPOMBINUICHHBIX (DHIBTPOB BOABI. YucTOoTa BOJFI,
KOTOpast UCIOJIB3YETCS Ha MPOMBIIIJICHHBIX 00BEKTAX SBIISICTCS 3aJI0TOM KadecTBa
roTOBOH MpomyKiuu. OYHCTKON BOBI HA3BIBAIOT CICITUANTBHBIA TEXHOJIOTHICCKUI
npoiiecc. B ero nporecce 13 XKUAKOCTH yAAISIOT TPUMECH, KOTOPhIE MOTYT OBITh
BpeAHBIMH. BpemHOCTh MpUMECEH OmpeaenseTcss B 3aBUCHMOCTH OT Ha3HAUCHUS
BoJibl. Hanbonee TiarenbHas OYMCTKA BBIMOJIHACTCS JIJIsl MOTPEOHOCTEN MUIIEBOM
1 MEIUITMHCKOM MPOMBIIIICHHOCTH. Pab0oTy MpOMBINIIICHHBIX (PHIBTPOB KaXKIbIH
JICHb IPOBEPSIOT Ja0OPAHTEHI.

Bl  sBaserech paOOTHUKOM  CTaHIMM  BOJONOATOTOBKH  KPYITHOTO
IPEANPUATHS, Ballla OCHOBHAS 3a/1a4ya HE JOMYCTHTH IOIAaJaHMs XJIOPHUPOBAHHOM
BOJIbI Ha TIPOM3BOICTBO. HE0OX0MMO TOUHO 3HATh COJIEpIKAHUE XJIOPUI-HOHOB B



Boze. l[lonmb3ysich WMHTEpHET-UCTOYHMKAMHU U JHUTeparypod Bam HeoOxommmo
pa3paboTaTh METOJUKY ONPEIEICHHS XJI0pa B BOJIE.

Ileoazozuueckaa cumyayus

YpoBeHb kelica: J[aHHBIN KeWC COOTBETCTBYET | M 2 ypOBHIO OrpaHUYEHUN
(orpanuuenue 1-ro ypoBHSI — HCClE€IOBaHHWE — MOUCK HHMOpManuu, B T.4. B
WHTEPHETE; OTPAHUYCHHUSI 2-TO YPOBHA — YIIIyOJIE€HHOE UCCIIEOBAHUE).

Mecmo Keiica 6 cmpykmype 00pa3oeamenvHoll nPOZPaAMMbl

JlanHbIid  KeWic  pa3BUBAaeT  JIFOOO3HATENHHOCTh, COOOPA3UTEIHLHOCTD,
BHUMATEJIBLHOCTh, a TaK e, (OpMUPYET HABBIK CAMOCTOSTEIIBHOTO MOCTPOCHUS
CXEMBI JKCIIEpUMEHTa, PabOThl C YCTAaHOBKOW JIJIi TUTPOBAHMS M OIPEICICHHS
XJOpUI-UOHOB MeToaoM Mopa.

Munumanvho HeoOX00uMblLIL YPOBEeHb KOMNEemeHYUIl
st paGoThl HaJl JAHHBIM KEMCOM HEOOXOAMM JOCTaTOYHBIM YpPOBEHD
OCBOEHUS MPEIMETHOIO coJiepKaHus npeameta «buonorus» 3a 5 knacc.

Keiic «Kak keje30 oka3ajgoch B Boae?»

Ilpoonemnaa cumyayun

B Bamy naGopaTtoputo oOpaTUIMCh COTPYIHUKHU YIPABISAIOMIEH KOMITAHUH,
KOTOpBIE YCTalll yCTPAHSATh MPOTEYKH BOJIOMpoBoaa. B Hemoymenum Bbl cramm
y3HaBaTh, MOYEMY OHHM OOpaTWINCh MMEHHO K Bam. OauH U3 COTpYIHUKOB
npoTsHyn Bam coeauHHUTENnbHBIN KYCOK TPYOBl, HA KOTOPOM BBl OOHAPYKUIIH YXKe
3acoximrylo cau3b. [looGemaB momMoub B 3TOM Bompoce Bbvl BwIpoBOaMIM
COTPYIHHUKOB YIPABISIOIIEH KOMIIAHUM M3 JIa0OpaTOpUHM W 3aHSUIMUCh CBOMMHU
OOBIYHBIMU JI€JIaMH, HO BO300J1a/IaBIINIl MHTEPEC B3s1 BEPX U PEILLIUB MIPOBEPUTH
ClIM3b HA HaJU4KMe MHUKpOOpraHu3sMoB Bbl mpowusBenu noceB Ha yamiku Iletpu u
yepe3 HEKOTOpOoe BpeMs ObUIM HM3yMJIEHBl — Ha 4YallkaX BBIPOCIU KOJOHHUU
xene3zo00akrepuii. CooOmuB 00 3TOM B yIPaBISIONIYI0 KOMITaHuio Bel monpocuiu
noctaBuTh Bam mpoOy BoAbI, 1715 JalbHEHIIIEro NCCIeI0OBaHUS.

[IpoBenuTe XMMUUECKUN aHATIU3 HA HAJIMYME JKeJie3a B BOJIE U MOJTBEPANUTE
WJIA OTIPOBEPTHUTE CBOIO TUTIOTE3Y O TOM, YTO UMEHHO >KeJIe300aKTepUH SBISFOTCS
IJIABHOW IIPUYUHOU IPOTEUEK.

Ileoazozuueckan cumyayusn

YpoBeHb kerica: J[aHHBIM KEWC COOTBETCTBYET | M 2 ypOBHIO OrpaHUYEHUN
(orpanuueHue 1-ro ypoBHSI — HCCI€IOBaHME — MOUCK HH(pOpManuu, B T.4. B
MHTEPHETE; OTPaHUYCHHSI 2-TO YPOBHSI — YIUIyOJIEHHOE UCCIIEIOBaHUE).

Mecmo Keiica 6 cmpykmype 00pa3oeamenbHOl RPOZPAMMbL

JlanHbiii  Kelic  pa3BuBaeT  JIIOOO3HATEIHLHOCTh, COOOPA3UTEIHLHOCTD,
BHUMATEIBHOCTh, a TaK e, (OopMUpyeT HaBBIK pabOThl C YCTAaHOBKOW st
TUTPOBAHUS U ONIPEAECIICHHUS.



Munumanvno HeodX00uMblil ypoeeHs KOMnemeHyuil
Jlist pabGoThl HaJl AAHHBIM KEeMCOM HEOOXOAMM JOCTaTOYHBIM YpPOBEHb
OCBOCHMSI MPEIMETHOTO coJiepkaHus mpenamMera «buonorus» 3a 5 kiacc.

Keiic «’Ku3Hb B Kamjie BOAbD

Ilpoonemnaa cumyayus

[Tonb3ysick pacTBOPEHHBIMH B BOJIC BEIIECTBAMHU B HEHl KUBYT M MPEKPACHO
YYBCTBYIOT c€0sl MHOTHE MUKpOOpTraHu3mbl. KomndyecTBo MukpoOoB B 1 M1 BOJBI
3aBHCHUT OT HAJIMYMUS B HEM MUTATENbHBIX BEUIECTB. UeM cuibHee Boja 3arpsi3HeHa
OpPraHUYECKUMHU OCTaTKaMHu, TeM OoJjblle B Hell MUKpoOOB. OcoGeHHO Oorarbl
MUKpPOOaMHU OTKPBITBIE BOJOEMBI U peku. Hambospiee KOImuecTBO MUKPOOOB B
HUX HaXxOJWUTCA B IMOBEPXHOCTHBIX ciosiXx (10 cM OT NOBEPXHOCTH BObI)
npuOpeXKHbIX 30H. BaMm HeoO0XonMMO uU3yduTh 00pa3libl BOJABI HA HAIWYHUE
MUKPOOHOJIOTUYECKOTO 3arpsI3HEHNUS.

Ileoazocuueckan cumyayus

YpoBeHb kelica: J[aHHBIN KEeWC COOTBETCTBYET | M 2 ypOBHIO OrpaHUYEHUN
(orpanuueHue 1-ro ypoBHSI — HCCIEOBaHWE — MOUCK HH(MOpManuu, B T.4. B
WHTEPHETE; OTPAHUYEHHUS 2-TO YPOBHA — YIIIyOJIE€HHOE UCCIEIOBAHUE).

Mecmo Keiica 6 cmpyKkmype 00pazoeamenvHoil nPozZpammol

JlaHHBI ~ KeWic  pa3BUBaeT  JIHOOO3HATEIBHOCTh, COOOPA3UTEIBLHOCTD,
BHUMATEIIHOCTh, a TaK ke, (OPMHUPYET HaBBIKH PabOThl C MUKPOOPTaHU3MaMH,
YCTaHOBKOM T (DUITETpAITUU BOJIBI.

Munumanvho HeoOX00uMblLil yPOBEeHb KOMNEemeH YUl
Jlns paGoThl Haa JaHHBIM KEHCOM HEOOXOIHUM JIOCTATOYHBIM YPOBEHB
OCBOEHUS MPEIMETHOIO cojJiepKaHus npeameta «buonorus» 3a 5 kinacc.

Keiic «3Be3na mo nmenun CotHue»

Ilpoonemnasn cumyayusn

Hctopusi OTKpBITHS 3TOrO SIBICHHUS YXOAWUT CBOMMH KOPHSIMU Ha YETHIPE
BEeKa B Ipoluioe, koraa B gajekoMm 1600 romy Hekuid OeNbrMMCKUM ydeHBIN SH
Ban ['e1bMOHT MOCTaBWIJI HE CHOXKHBIN SKCIEPUMEHT. OH MOMECTUII BETOUYKY WBBI
(mpenBapuTEIBLHO 3alMCaB €€ HayalbHBIM BEC) B MEIIOK, B KOTOPOM TaKxke
Haxonwiocb 80 Kr 3emuM. A 3areM Ha MPOTSHKEHUM IISITH JIET PACTEHUE
MOJIMBAJIOCh HMCKIIFOYUTEIBHO JOKIeBOM Bojo. Kakum ke ObLIO yaUBJICHUC
Y4YEHOI'0, KOTJIa IO MPOIIESCTBUHU MATH JIET BEC pacTeHUs yBeauuuiics Ha 60 Kr, npu
TOM, YTO Macca 3eMJIM yMEHbIIWIAch Bcero auib Ha 50 rpaMm, OTKyAa B3sJ1ach
CTOJIb BHYIIIMTEIbHAS IMpHOaBKa B Bece?

Ileoazozuueckaa cumyayus



VYpoBens keiica: [JaHHBII Kelic COOTBETCTBYET | M 2 ypOBHIO OrpaHUYECHHIA
(orpaHuyeHue 1-ro ypoBHS — HCCIE€IOBaHUE — IOUCK MH(POpManuu, B T.4. B
UHTEPHETE; OTPAaHUYEHUSI 2-TO YPOBHSI — YIUIYOJIEHHOE UCCIIEIOBAHUE).

Mecmo keiica ¢ cmpykmype 00pa306amenbHOl RPOZPAMMbl

JlaHHBI ~ KelC  pa3BUBaeT  JHOOO3HATEIBHOCTh, COOOPA3UTEIBHOCTD,
BHUMATENbHOCTh, a TaK XK€, (OPMUPYET HAaBBIK BBIICICHUS NUIMEHTOB U3
pacTUTEIBHBIX MAaTEpHaNiOB, pa3felieHUus] MUTMEHTOB MO (pakuusM MOJIB3YSICh
METOJIJaMU TOHKOCJIOHHOM XpomaTorpaduu.

Munumanvho HeoOX00UMBbLIL YPOBEHb KOMNEemeHYUIl
JUist paboThl HaJx MAAHHBIM KEMCOM HEOOXOJHMM JOCTATOYHBIA YpPOBEHb
OCBOEHUS MPEIMETHOIO COJIepKaHus npeamera «buonorus» 3a 5 knacc.

Keiic «Bo3ayX, KOTOPbIM MbI AbIIAM»
Ilpobnemnaa cumyayusn

[Ipy umxaHwM, Kamuie, pa3roBOpe B BO3IyX BHIOPACHIBACTCS MHOXKECTBO
KaIreJIeK JKUJIKOCTH, BHYTPH KOTOPBIX COJIEPKATHCSA MHUKPOOPTaHW3MBL. ITH
KaIleJbKd MOTYT 4YacaMH YISP)KHBAaThCA B BO3JIyXE BO B3BCIICHHOM COCTOSHUHU.
Bo3aymHo-KaneabHbIM — ITyTEM TPOUCXOAHMT 3apaKCHHE MHOTHMH  OCTPBIMHU
pecrupaTopHbIMU 3a00JIEBAHUSIMU.

D10 3200J€BaHNE «PA30PSUI0» YECIOBEUSCKYIO TOMYIISAIUI0 Ha TMPOTSHKCHUN
Bcell wuctopuu. BebiBacmas Oakrepueit Mycobacterium, ona mnepemaercs
BO3/IyIITHO-KAIMEJIbHBIM ITyTEM U MTOPAXKaeT JCTKHE.

VYmpasnenune Pocmnorpedbnamzopa mo MypmaHckoit obmactu cooOimaer o
Ha/IBUTAIOIICHCS 3nuaeMuu. Bam Heo0X0IuMO MPOBECTH MHUKPOOHOJIOTHICCKOE
uccienoBanue Bo3ayxa B [AYJIO MO «MOLIJO «Jlammanaus» s
NPEIOTBPAIICHHS SITUACMHIH B CTEHAX JETCKOTO YUPEKICHUS.

Ileoazozuueckasn cumyayus

YpoBeHb kelica: J[aHHBIN KelC COOTBETCTBYET | M 2 ypOBHIO OrpaHUYEHUN
(orpanuueHue 1-ro ypoBHSI — HCCIE€IOBaHME — MOUCK HH(pOpManuu, B T.4. B
WHTEPHETE; OrPAHUYEHHUS 2-TO YPOBHA — YIIIyOJIE€HHOE UCCIEIOBaHUE).

Mecmo keiica ¢ cmpykmype 00pa306amenbHOl HPOZPaAMMbl

JlaHHbIi Kelic pa3BUBAET HAOJIOAATENBHOCTh, AKKYPAaTHOCTh, PACIIMPSET U
yrayOmsieT 3HaHUS MO 3J0pOBOMY 00pa3y >KM3HHU, a Tak ke, (GOpMUpPYET HaBbIK
paboOThl B aCHETHYECKUX YCIOBHUSAX, BBIPAIIMBaHUS MHUKPOOPTaHM3MOB Ha
arapu3MpoBaHHBIX MUTATENBHBIX Cpelax, UACHTU(PUKAUIO MUKPOOPTaHU3MOB MIPH
IIOMOIIM OKpaIMBaHus 1o ['pamy.

Munumanvho HeoOX00uMblil yposeHb KOMNemeHyuil



st pabGoThl Han MaHHBIM KEMCOM HEOOXOMWM JOCTAaTOYHBIA YpPOBEHB
OCBOEHUS MPEIMETHOIO CoJiepKaHus npeamera «buonorus» 3a 5 knacc.

Keiic «IlouBa»
Ilpoonemnan cumyayusn

Pycnan BCIO )KM3HB JKHUJI B METaroJjuce, HO C J€TCTBA MEUTall KUTh B CEJIE U
3aHUMaThCs 3emienenueM. Hakonen-to ero meuta cobuiach U Pycrnan mpuoOpen
3eMeNbHBIN ydacTok. Cryctst 2 roma ero GepMepCKo NeITeIbHOCTH OH 3aMETHIT
U3MEHEHHUSI B POCTE OBOILEH. Ypoxas moutd He Obuio, KapTodens ObLT METKUH,
MOPKOBb U CBEKJIa MOpaxkanach 00JIE3HIMU, HE CMOTPS Ha TO, YTO OH HCIIOJIb30Ball
KAUECTBEHHbIE CEMEHA, CBOEBPEMEHHO OOpOJICS C BPEAMUTENIIMH M COpPHSAKAMH,
IIPOBOJMI IIOJIUB, JAXKE€ €ro COCEAHM, KOTOpPhIE B OTJIMYME OT HEr0 MEHBIIE
3aTpadyrBaJid BPEMEHHU Ha y4acTKe Modydain 0ojee OoraTelil yporkai.

Kakue ananmuspl HEOOXOAMMO MHPOBECTH, YTOObI HAMTH MPUYKMHY MAaJIOTO
obbema ypoxas? Uto HeoOxoaumo caenars Pycnany J1st TOro, 4ro0bl MOBBICUTH
YPOXalHOCTH?

Ileoazocuueckan cumyayus

YpoBeHb Kenica: J[aHHBIM KEUC COOTBETCTBYET | M 2 ypOBHIO OrpaHUYEHUN
(orpanuueHue 1-ro ypoBHSI — HCCIE€IOBaHHME — MOUCK HH(OpManuu, B T.4. B
WHTEPHETE; OTPAHUYEHHUS 2-TO YPOBHA — YIIIyOJIE€HHOE UCCIEIOBAHUE).

Mecmo Keiica 6 cmpykmype 00pa3zoeamenbHOl RPOZPAMMbl

JlaHHBIN Kelc pa3BUBaeT HAOJIIOAATEIBHOCTh, COOOPA3UTEIbLHOCTh, YMEHUE
uckatb uMHGoOpMaIuio, GOPMUPYET HABBIK pabOThl B KOMAaH/E, MPUTOTOBICHUS
MOYBEHHBIX BBITSHKEK U OMPEIEIICHHS TPAaHYJIOMETPHUUECKOTO COCTABA MOYBHI.

Munumanvho HeoOX00uMblil ypOBeHb KOMNEemeHYuil
Jlns paGoThl Haa JaHHBIM KEHCOM HEOOXOIUM JOCTaTOYHBIA YpPOBECHB
OCBOEHUS MPEIMETHOIO cojJiepKaHus npeameta «buonorus» 3a 5 kinacc.

Keiic «KucjaoTHBIE T0KIN
Ilpoonemnan cumyayusn

TepMUH «KUCIIBIA HOXIb» BIEPBBIE MOSBUICA BO BTOPOW IOJoBMHE XIX
BeKa U ObUT BBEJIEH B YNOTpeOJjeHHWE OpPUTAHCKUM XHUMHKOB, 3aHUMAaBIIMMCS
BOIMpocamu 3arpsisHeHus Manuectepa. MM OblI0 3aMeyeHO, YTO CYIIECTBEHHBIC
W3MEHEHHSI B COCTaB€ JIOXKJEBOM BOJIbI BBI3BIBAIOTCS IapaMu W JIBIMOM,
MOTMaIaloIMMU B atMocepy B pe3ynbTaTe JACSITENBHOCTH MpeAnpustuii. B
pe3ynbTaTe MPOBEJICHHBIX HCCIEIOBAaHUN OBLI0O OOHAPYKEHO, YTO KHUCIOTHBIC
JIO’KJTA BBI3BIBAIOT OOECIIBEYMBAHUE TKaHEH, KOPPO3UI0 MeTaljla, pa3pylIeHUe
CTpOHMMAaTEpHaIOB U IPUBOIST K THOCTN PACTUTEIHLHOCTH.



[Ipomio 0ko0 cTa JIeT, IPEX/Ie YeM YUSHBIE BCETO MHUpa 3a0UITu TPEBOTY,
TOBOPSI O BPEHOM BO3JICHCTBUM KUCJIOTHBIX JIOXeH. JlaHHas nmpoOiema BIiepBbIe
obuta mogHsATa B 1972 rony Ha koHdepenuiun OOH, mocBsIeHHON OKpYKaromen
cpene. [locnenuue Heckosbko JieT Ha Tepputopun CIIA waGmromaercss peskoe
COKpallleHue TMOMyIsAuid MThll. MOXXHO JHU TOBOPUTH O TOM, YTO TJIAaBHOM
MPUYUHOMN ATOTO SIBJICHUSI SIBJIICTCS BBINAJEHNE KUCIOTHBIX JOXKICH?

Iledazocuueckan cumyayusn

VYpoBens keiica: J[aHHBIN Kelic COOTBETCTBYET | M 2 ypOBHIO OrpaHUYECHUI
(orpanuveHue 1-ro ypoBHS — HCCleIOBaHHME — TMOUCK HHGPOpMAIUM, B T.4. B
WHTEPHETE; OTPAHUYEHHUS 2-TO YPOBHA — YIIIyOJIE€HHOE UCCIIEI0OBAHUE).

Mecmo Keiica 6 cmpykmype 00pa3zoeamenbHOl RPOZPamMMmbl

JlanHblii  KelCc ~ pa3BUBAeT  HAXOAYMBOCTh,  CaAMOCTOSTEIBHOCTD,
HAO0JII0AATeNIbHOCTh, YMEHHE UCKATh U aHATU3UPOBaTh MHGOpMaIHio, GopmMupyer
HABBIK Pa0OThI C XUMUYECKUMH PEAKTUBAMH, TOCTAHOBKA KAYECTBEHHBIX PEaAKIUi
Ha KapOOHATHI

Munumanvho HeoOX00uUMbLIL YPOBEHb KOMNEemeH YUl
st paGoThl HaJl JAHHBIM KEMCOM HEOOXOJMM JIOCTATOYHBIM YpPOBEHD
OCBOEHUS MPEIMETHOTO coJiepKaHusl mpeameTa «buonorusy 3a 5 kiacc.

Keiic «3aBoa «AKKYyMyJIsITOpP»
Ilpobnemnaa cumyayus

3aBoji «AKKYyMYJISITOP» CIEUHUATU3UPYETCS HA TMPOU3BOJICTBE CBUHIIOBBIX
aKKyMYJISITOPOB, MPEACTABISIONUX COOO0H MIACTUHBI B BUJI€ OTIMBOK M3 TBEPJOTO
CBUHIIA (C MPHUMECBHIO CYpbMBI) SUEUCTON CTPYKTYphI, cOOpaHHBIE B Oarapen H
MOMEIICHHbIE B 0Oaku (M3 S00HHWTA WIM TOJUIPONHIICHA) C DJIEKTPOIUTOM. B
AYEUKHU TJIACTUH MPEIBAPUTENIBHO 3allPECCOBBIBAIOT cMech okcuaa cBuHia PbO c
TJIMIEPUHOM, O0JaIaloNIyl0 CIIOCOOHOCTHIO 3aTBEpAEBaTh B BHJIEC TJIMIEpaTa
CBUHIIA. JJEKTPOJIUTOM CIYXKUT pacTBOp cepHOM KHUCIOThl. OKCHJ CBHHIIA
B3aumozeiicteyer ¢ H,SO, ¢ obpazoBarmem PbS0,. Ilpu 3apsinke akkymyssiTopa
cynbdar cBuHua(ll) mpeBpamaeTcs B CBUHEI M JUOKCHJ CBUHIIA, KOTOPhIE U
SBJIFOTCS DJIEKTPOJAMHU.

Ha 3aBoge, mpousomen aBapuiiHbI COpPOC CTOYHBIX BOJ B OTKPBITHIM
BogoeM. OIleHUTE HKOJIOTrMYEeCKyl0 OOCTaHOBKY B Bogoeme. Kakue BeposiTHbIC
MOCJIECTBUS Il OOMTaTeNel 3TOro BOAOEMa W Ui 370pPOBbsl 4esoBeka (Mpu
YCJIOBHUH, €CJIU YEJIOBEK IMOJIB3YETCS €r0 «aapamm»)?

Ileoazocuueckan cumyayusn

VYpoBens keiica: [JaHHBIN Kelic COOTBETCTBYET | M 2 ypOBHIO OrpaHUYECHHIA
(orpanuyeHue 1-ro ypoBHS — HCCleIOBaHHE — MOUCK HMH(pOpMAnUU, B T.4. B
WHTEPHETE; OTPaHUYCHHSI 2-TO YPOBHS — YIUIyOJIEHHOE UCCIIEIOBaHHE).



Mecmo Keiica 6 cmpyKkmype 00pa3o08amenbHoil nPOZPAMMbl

JlaHHbI Keiic pa3BUBAET aHAJUTUYECKHUE CIOCOOHOCTH, HAXOIYUBOCTH,
CaMOCTOATENLHOCTh,  HAOJIOJIaTEIbHOCTh, YMEHHUE HCKaTh M aHAJIM3UPOBAThH
uHdopmaiuio, GopMUpyeT HaBBIK pabOThl € XUMHUYECKUMH pEaKTHBaMH,
KaueCTBEHHOE 0OHAPYKEHHE HOHOB CBHHIIA, HUKEJS U JKeJe3a

Munumanvho HeoOX00UMBbLIL YPOBEHb KOMNEemeHUUIl
JUist paboThl HaJx MAAHHBIM KEMCOM HEOOXOJHMM JOCTaTOYHBIM YpPOBEHb
OCBOEHUS MPEIMETHOIO COJlepKaHus npeamera «buonorus» 3a 5 knacc.

Keiic «Hedrenpoaykrbi-06j1aro uiu Bpea?»
Ilpobnemnaa cumyayusn

Hepte — wuyepnoe 3o0i0to. Ee 1eHHOCTh I 4YeOBEYECTBA CIIOXKHO
NEPEOLCHUTh, M3 HE(TU IMOJYy4al0T MOTOpPHbIE TOIUIMBAa (OCH3UMH, KEPOCHH,
JIM3ENIbHOE TOIUIMBO, PEAaKTUBHOE TOILIMBO), TOIUIMBO I Ta30BBIX TYpOWH U
KOTEJIbHBIX YCTAaHOBOK, OMTYMOB JJIS JJOPOKHOTO CTPOUTEILCTBA, HEPTAHBIC Ta3bl
UCIIOJIB3YIOT KaK ChIpbe 11 HE(OTEXMMHUYECKOTO CHHTE3a IOJUMEPHBIX
MaTepUalioB M IUIACTHYECKHX MAacC, CHHTETHYECKMX MOIOIIMX CPEACTB,
CUHTETHYECKOTO KaydyyKa, CHHTETUYECKHAX BOJIOKOH, KpacuTeler U Tak aanee. Kak
€ JOCTaBUTh YEPHOE 30JI0TO K MecTy nepepaboTku? CambIM JEHIEBBIM BUIAOM
TPaHCIIOPTa B HACTOALLEE BpEMS SIBISETCS TPYOOPOBOAHBIN, HO HE BCETa MOKHO
IPOJIOKUTh TPyOy MO AHY OK€aHa, B TAKOM CIIy4ae HCIOIb3YyeTCsl BOJIHBIN
TPAaHCIOPT, @ HMMEHHO HE(PTSAHbIE TAHKEPHI, KOTOPHIE NEPEBO3SAT OTrPOMHOE
KOJIMYECTBO HePTH.

B Konbckom 3anuBe B paiione benokamMeHku CTOUT camoe 00JIbIIOoe CyIHO MO/
Poccuiickum ¢dnarom - HedTsHoN Tankep «benokamenkay. [lpu moBpexneHun
cynia B Konbckuit 3amuB moxker monacteh okosio 400000 M3 nHebtn u
He(TENPOAYKTOB, YTO 0OEPHETCS IKOJIOTUIECKON KaTacTpodoii.

N3yuute a7COOPIIMI0  Pa3JIMYHBIX MPOIYKTOB He(QTeXUMUYEKON
MIPOMBIIIUICHHOCTH Ha pa3HbIX COpOEHTax W BbIOEpeTe cambie dP(HEeKTUBHBIC, IS
MPEeIOTBPAIECHUS IKOJIOTMYECKON KaTacTpo(dbl Mpu pa3nuBe HEPTH.

Ileoazozuueckan cumyayusn

YpoBeHb Kerica: J[aHHBIM KEeWC COOTBETCTBYET | U 2 ypOBHIO OrpaHUYEHUN
(orpanudenue 1-ro ypoBHS — HCCIEeIOBaHWE — TOWUCK WHPOpMAIMH, B T.4. B
WHTEPHETE; OrPAHUYEHHUS 2-TO YPOBHA — YIIIyOJI€HHOE UCCIEIOBAHUE).

Mecmo keiica 6 cmpykmype o0pazosameibHoOll RPOPAMMbL

JlaHHBI KeiC pa3BHBaeT aHAIUTHYCCKHE CIIOCOOHOCTH, HAXOIYHUBOCT,
CaMOCTOATEILHOCTh, HAOJIOIaTeIbHOCTh, YMEHHWE HCKaTh M aHAJIM3UPOBATH
uHpopmaIuio, GOpMHUPYET HABBIK PAOOTHI ¢ XUMUYECKUMH PEAKTUBAMHU.



Munumanvno Heo6x00uMblil ypo8eHb KOMNEMEeHYUIL
Jist pabGoThl HaJl MAAHHBIM KeMcOM HEOoOXOJMM JOCTATOYHBIM YpPOBEHb
OCBOEHUS MPEIMETHOTO COJiepKaHus npeameta «buonorus» 3a 5 knacc.

Keiic «KT0 TaKkue aJuxmuKku?»

Ilpoonemnaa cumyayusn

MHoOro BEKOB Ha3aJl YEJIOBEK MOJIarajl, 4To BCE OKPY’KAIOIIEe HAac, 10 PYyK
Boxpux, a BBIICHATh KAaK YTO YCTPOGHO — SBISIETCS YXacHbIM rpexoM. C
IPEIIHUKaMU TOTJa HE LEPEMOHWIMCh, MX IMOJBEPIrajid IbITKAM M COXKECHHUIO.
[Toromy, 4yTOOBI CTaTh y4€HBIM B TEMHBIE BpeMeHa, HE0OOX0AuMO ObLIO 00Ja/1aTh
OCTPRIM YMOM W He3aypsAaHOW XxpaOpocteto. Takume mrogu  ObUITH U
Ha3bIBATMCH aTXUMHUKaMU. OHU CUUTAIIN, YTO JUIsl YCHELIHOTO OIbITa HEOOXO0IUMO,
4TOOBI OCOOBIM CITOCOOOM BBICTPAUBAIIUCH TJIAHETHI U 3BE3/1bl, I0ATOMY AJIXUMHUKHU
ObUIM €ele ¥ HEMHOI'O acTpoHOMaMH. Bo BpeMmsi SKCIIEpUMEHTOB U3Yy4alloCh BCE —
YKUJKOCTHU KMBOTHOTO MIPOUCXOXKJICHUS (CIIOHY, KEI4b, KPOBb), TJIMHA, METAJLJIbI,
BO/A, JEepeBO, MOMET... MHoroe nmpoOOBalu Ha BKYC, MOJABEpPrajid CKUTAHUIO,
PacTBOPEHMIO, CMEIIMBAHWIO, TO €CTh IPOBOAWIM JJIEMEHTAPHBIE XUMUYECKHE
peaKkuuu.

K anxumukam oOpamiaiuch ¥ TOCyapCTBEHHbIC BEJIbMOXKHU. JlJIsi cOXpaHeHUs
TaHbl nepenucku. OHU MOKyNajau y aIXUMUKOB Hcue3aromue dyepHuna. [locne
HaIlMCaHUA NMHChbMa YEpHUIIA HCUE3AIU, KOT/Ia K€ MUChbMO JOXOJUJIO JI0 ajapecara
OH oOpabaTblBaJl €ro OcoObIM BEHIECTBOM W YEpHUJIA BHOBb CTaHOBWJIHCH
BUJIUMBIMU.

Yro xe 3a TallHOE CBOMCTBO BEIIECTB JICKUT B oKyce ucuezanus yepHui? 13
YEero aJIXUMHUKW MOTJIM UX U3TOTaBIUBATh? BO3MOXKHO 11 3TO ceryac?

Ileoazozuueckasn cumyayus

VYpoBens ketica: JlaHHbIN Kelic COOTBETCTBYET 1,2 ¥ 3 ypOBHIO OTpaHUYCHHIA
(orpannuenue 1-ro ypoBHSI — HCCIEIOBaHWE — MOUCK WH(MOpMaIuu, B T.4. B
WHTEPHETE; OTPAHUYCHHUSI 2-TO YPOBHS — yIIyOJeHHOE HCClIeIOBaHUE; 3-TO YPOBHS
— MOJIyYEHHUE MPOIYKTA).

Mecmo keiica ¢ cmpykmype 00pa306amenbHOl RPOZPAMMbL

JIaHHBIM KEWC pa3BUBaeT IPEANPUUMUYHUBOCTb, CAMOCTOSTEIBLHOCTD,
HaOJII0AATEeNIbHOCTh, YMEHUE MCKATh U aHAJIM3UPOBATH MH(OPMAIUIO, TPUMEHSATh
NOJIyYCHHbIE paHee 3HaHMS Ha TMpPaKTHKe, (QOpMUPYEeT HaBBIK paldOTHl C
XMMUYECKUMHM pPEAaKTUBAMHU, a4 TaK XK€ IPUMEHATb TBOPUYECKUM IOAXOHA JIs
BBINOJIHEHUS [IOCTABJICHHBIX 3a]1a4.

Munumanvno Heo6x00uMblil ypo8eHb KOMNEMEHYUIL
st paGoThl HaJl JaHHBIM KEMCOM HEOOXOJMM JOCTaTOYHBIM YpPOBEHD

OCBOEHUS MPEIMETHOIO coJiepKaHus npeameta «buonorus» 3a 5 kinacc.

Keiic «I9koJi0rus nuTAHUA



Ilpoonemnan cumyayusn

VY nesouku Katm caxapHblil auabeT — 3TO HapyllleHHE OOMEHA BEIIECTB,
XapaKTEPU3YIOIIeecs] NMOBBIIICHUEM COIEpP/KaHMUs caxapa B KpPOBH, HO KAaK U BCE
netu Karg oueHp MOOUT cinaakoe, MOITOMY OHa OYEHb BHUMATENIbHO CICAUT 3a
TEM, 4TO OHA €CT U Ha MOJIKE B Mara3uHe BbIOMPAET MPOIYKThl B COCTaBE KOTOPHIX
HE COJIEPKUTCS caxap WIM OH 3aMEHEH Ha ITO/CIACTUTEb.

B KatnHOM paiioHe OTKpPBLICSA HOBBIM IPOAYKTOBBIM Mara3uH U OHA pelInia
U3YYUTh €ro accopTuMeHT. OKa3anoch YTO B HEM LEJbIA CTEIaK OTBEACH IS
IPOAYKTOB, KOTOPBIE PEKOMEHAOBAaHBI K YMOTPEOJCHHUIO JIOJSIM, C CaxapHbIM
nuaberom. BeiOpaB moHpaBUBIIHICS OATOHUYMK C SPKOW HAAMUCHIO «HE COJEPIKUT
caxapa» OHa BHHMATEJIbHO M3YYHJIa COCTaB U HE Haljs B HEM 3aBETHBHIX 6 OYKB
nocremuina Ha kaccy. He yaep:kaBmuch OHa Chella HOBHHKY IO JOPOTe JIOMOM.
Yepes Hekoropoe Bpemst Kats mouyBcTBoBajna ce0s 0O4€Hb IJI0X0, 00ECIIOKOEHHAs
MaMa BbI3Baja CKOpPYIO, OKa3aJock 4To y Katu nmoBeiieH caxap B kpoBu. Ho kak
e Tak mosrydmiiocs? Kars pacckazaia MaMme M Bpady, YTO CETOJHS OHa Chella
0aTOHYMK, KOTOpBIA mpuoOpesia B HOBOM MarasuHe U MoKas3ajla ynakoBKy. Bpau
[IPOYUTAIA COCTAB M HAIUIA B HEM IJTWIMAIbTOJ W JAUACTATUYECKUH COJIOX.
Oxaszanoch 4YTO IIOA ATUMHU Ha3BaHUSAMH NPOU3BOJUTEIN CKPBIBAIOT CaMBIi
OOBIUHBIA Oe€Jblil caxap, KOTOpPBIM M ObUI NPUYMHON IIOXOTO CAMOYYBCTBHUS
JI€BOYKH.

N3yunute CBOIO MHUILEBYIO KOP3UHY, Kakue emie QaibcuPukamum MOTryT
IPUMEHATh HEA0OPOCOBECTHBIE Mpou3BoauTenn? [IpoBeanTe XMMUYECKUN aHAIHN3
BBIOPAHHBIX NMPOJYKTOB B TJAOOPATOPHUH.

Ileoazozuueckan cumyayus

YpoBeHb Kenica: J[aHHBIM KEWC COOTBETCTBYET | M 2 ypOBHIO OrpaHUYEHUN
(orpanudenue 1-ro ypoBHS — HCCleNOBaHHUE — TOWUCK HHPOpMAIU, B T.4. B
WHTEPHETE; OTPAHUYEHHUSI 2-TO YPOBHA — YIIIyOJIE€HHOE UCCIEIOBAHUE).

Mecmo Keiica 6 cmpyKkmype 00pa3o06amenbHoil nPopammol

JlaHHBI KEHc pa3BUBaET KpPEaTUBHOCTb, BHUMATEJIbHOCTb,
CaMOCTOATENLHOCTh, YMEHHE HCKaTh UH(OpMaInio, GopMUPYET HABBIK PabOTHI B
XUMUYECKOH JTa00OpaTOpUM, UCTIOI30BAHUSI XUMUUYECKUX PEareéHTOB JIJIsl PEIIeHUs
KOHKPETHBIX 3a/1a4.

Munumanvno Heo6x00uMblil ypo8eHb KOMNEMEeHYUIL
Jlns pa®oThl Haja JaHHBIM KEHCOM HEOOXOIUM JOCTaTOUYHBIA YpPOBEHB
OCBOEHUS MPEIMETHOTO CoJiepKaHus npeamera «buonorus» 3a 5 knacc.









