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JononxurensHast o0meo0pazoBaTenbHas o011epa3BUBaroOILas mporpamma

«XUMBUOCTAPT» uMeeT ecTeCTBEHHOHAay4YHYIO HAaIlPaBICHHOCTb, BBOJHBIA YPOBEHb CJIOKHOCTM M TpeAHA3HaueHa IJisi OOydYalolIMXCs, KOTOPBIM
MHTEPECHBl €CTECTBEHHble Haykd. lmeer mnpodopHeHTalMOHHBIA XapakTep, HNOMOTAaeT ONPENEeUThCS B BBIOOPE HAIPABICHUS MEXAY XHUMUYECKUM U
OHMOJIOTHYECKUM.

AKTyaJIbHOCTh IIPOTPaMMBI.

K uncny nHanbomnee ocTpbix pobiaeM o0ydaromuxcs SBISIETCs] BBIOOP BEKTOpaiesiTeIbHOCTH. IIporpaMma naet AeTsM NpencTaBieHUE O TaKUX HalpaBJICHUIX
KaK XMMUS ¥ OMOJIOTHs], IOMOTaeT CAEIaTh BIOOD B MOJIb3Y TOM MM MHOW CIeNUaNbHOCTH. B Xone n3ydenus nporpaMmbl 00y4aroLIrecs: MoJIy4atoT MOTHBALHIO
K JalibHEeHWIIeMy U3yUYeHHUIO JaHHBIX cep AeITeNbHOCTH, TU00 0CO3HAIOT HEOOXOAUMOCTE MTONPOOOBATH CBOM CHIIBI B APYTOM HAaNPaBJICHUH.

OtnuuuntensHble ocodeHHocTH. [Iporpamma coctout u3 aByx moayineil. IlepBbiit Monynb « XM 3HAKOMHUT C OCOOCHHOCTSIMHU U BO3MOXKHOCTSIMHU PaOOTHI B
naboparopuy, BTOpPOil Monyidb «buonorus» 3HAKOMUT C OCOOCHHOCTSIMH JKMBOTHOIO M PACTHTENBHOrO MHpa: (OpMUpOBaHHE, NPEACTABUTEIH,
JKU3HEIEATEIbHOCTD.

Hoswuzna. Ilpodopuenranus nanbonee 3p(heKTHBHA UMEHHO B MOJPOCTKOBOM BO3pacTe, TaK KaK MMEHHO STOT BO3PACT SBISETCS CEHCHUTHUBHBIM IS
camoornpenenerus. Kypc npusBas momMous pemats npo0iaeMy BbISIBICHHS Mol A AajdbHEHIIEro Bbioopa 00pa3oBaTeIbHOM NPOrpaMMbl IOTIOTHUTEIBHOTO
o0Opa3zoBaHHs TPOPHIBHOTO YPOBHSI.

[Menarornveckas 1enecooOpa3HOCTh MPOrPaMMBI COCTOUT B TOM, YTO 'y oOydaromuxcsi GopMUpyeTcsl IpeAcTaBIeHHe 0 XUMUIECKOH 1abopaTopyH, mocye,
pEaKTUBaX, XUMHUECKUX PEaKLUAX, SIBICHUAX, B3AUMOCBA3M XUMUH C APYTUMHU HayKaMH,



SBOJIIOIUY JKUBBIX OPTaHU3MOB, 3aPOKICHUH JKU3HU HA TUTAHETE U €€ Pa3BUTHH, 3HAKOMUT C MPEICTABUTEIIMHU
JKUBOTHOTO M PACTUTEIBHOTO MUPA.
[Iporpamma npeHa3HaueHa s yyaimuxcs B Bo3pacte 10-12 e, KoTopble XOTenu ObI pa300paThCs HHTEPECHO
71 ObLTO OBI UM PA3BHBATHCS B XMMUU HIIA OMOJIOTHH.
IIporpamma paccunTana Ha 16 gacos (8 yacos -OnoIOTHsI, 8 YaACOB XMMHU).
®opmbl  00yueHUS: - KOJUIEKTUBHBIE ((pOHTANBHBIC, HWHTEPAKTHBHBIE), - TPYIIOBBIE (MHTEPAKTHBHEIE); -
WH/IMBHTy JIbHBIC.
MeTtonpel o0yueHwHsl: - CIOBECHBbIE (Oeceapl, TUallor, pacckas, AMCKYCCHUsl), - HarsgaHble (HAOJMIOACHUS, MPOCMOTP
MYJTBTGUIBMOB | T.11.); - HACTOJIBHBIE UTPHIL.

Lens nporpamMmel — npuodpeTeHre 0a30BBIX MPEACTABICHUH 0 MpodeccusiX XUMHUKa,OHoIora.

3amaun mpOrpaMMEL:

1. dare BO3MOXKHOCTH OOyHarOIMMCS MOMPOOOBATH CBOM CIIOCOOHOCTH B POJM XHMHKA,0MOJIOTa, BBIIOJIHSIS
NpaKkTUYeCKue paboThI.

2. CopMupoBaTh y 00yyarolmxcs HOHUMAHUE O B3AUMOCBSA3U XUMUK ¢ GHOJIOTHEH, KOO Hei,
MaTeMaTHKOH, (PU3UKOM.

3. BBISBUTE CIIOCOGHOCTH ¥ CKJIOHHOCTH 00YyUaromuxcs K Oyaymeit mpodeccun.

4. ®opmupoBaTh GepeskHOe OTHOLIEHHE K IIPUPOIHOM cpefe.
CoaeprxaHue IporpaMmbl
Mogynp «XuMusH»

1. Tema: JTaGopatopust XUMUH.

Teopusi: IlpaBunma TexHUKH 0€30MaCHOCTH. ODKCKypCHs To Illaboparopuu. JleMOHCTpaIliOHHBIA TMOKa3
obopynoBaHus 1a60PaTOPUH.

[Ipaktuka: Yem momib3yeTcs XUMHK B TPOQECCHOHAIBHON JesITeNbHOCTH. Pazbop mocynsl AnsaHann3oB.
2.Tema: TIpodeccust XUMUK

Teopusi: BY3bl, B KOTOPBIX MIPUTOAMUTCS 3HAHHE XUMHU. B Kakux o0nacTsax MOkHO paboTaTs XUMHUKOM. YUTo
WHTEpeCHOro B XWMHUM. Kak W3yuyaTh XMMHIO, YTOOBI JIydllle €€ TMOHMMaTh B cTapmmx kiaccax. [louemy
BO3HHMKAIOT CIIO)KHOCTM MpH H3y4YeHMM xuMuu. KauecTBa XHMMuKa: aKKypaTHOCTb, TIIATEIbHOCTB,
CTapaTelnbHOCTh, BHUMATEIbHOCTh. [IpaBmiio «BHWXKY, Ciblmly, 4yBCTBYIO». Il 4ero XuWMHUKY OHONOTUS H
Ouostorust XUMHKY. J1Jist 4ero XMMUKY MaTeMaTuka,pusrka. [loBTopeHue BUIOB MOCY/IbI.

[pakTrka: Yuumcsi TpaBUIBLHO TMOJB30BATHCS MOCYAOH, pazdoupaeM Uil 4ero HyXKHa, yYuMcs HallBarth,
HAChINATh.
3.Tema: BemnrecTBO pacTBOpSIETCS UM HE PACTBOPSIETCSI?

Teopusi: PaccmarpuBanune 2-X BHIOB BemIecTB (MOBapeHHAs COJNb W MEAHBIH KyIOpOC).
PacTBOpHMBIE, HEPACTBOPUMBIE BEILIECTBA.

IIpaktuka: [loBTOpsieM Kak MpaBUIIBHO IIOJIB30BATHCS LIMATENIEM IPU B3STUH BEIIECTBA.
IIpoBepka X pacTBOPUMOCTH 3THUX BELIECTB.
4.Tema: OcobenHasi Gymara

Teopusi: Kakas Oymara ucronb3yeTcsi B XUMHHA W JAJs 4ero HykHa. PUIbTp, NpaBUIIbHOE CIIOXKEHHE
¢bunbTpa. Mcnons3oBanue GuiabTpa (Ui paCTBOPUMBIX U HEPACTBOPHMBIX BEIIECTB, Tema 3 ). Eciiu BeriecTBo
PacTBOPUIIOCH, TO MOXKHO JIM €ro «IOocTaThy» oOpaTHo. [IpakTuka: Yuumcs cknagsiBaTh ¢uibTp. Cobupaem
YCTAHOBKY 151 (PHIIBTPOBAHUSL.
5.Tema: JIMMOH U JIMMOHHASI KHCJIOTA.

Teopust: Jlumon kak Ouonormdeckuid o0beKT. JIMMOH Kak XUMHYecKHH 00bekT. Kucimora nuMoHHas u3
mumoHa. lomydenne TMMOHHON KHCTIOTHI B TPOMBIIIIEHHOCTH ( KpaTko). Coma. /lnsg yero npumeHseTcs 1oma .
Ilomygenune B mpombInuIeHHOCTH (KpaTko). PaccmarpuBanme BemecTB. lIpoBepka MX pacTBOPHMOCTH IO
OTJICITBHOCTH.

[IpaxTuka: CoequHsIEM JHMMOH H COJTY.

6. Tema: OT 3aHATHSA 10 OJMMITHATBI

Teopusi: JlocTaToYHO JIM BIaAeTh TOJIBKO 3HAHHEM OJIHOTO MpPEAMETa, YTOObl Y4acTBOBATh HIIU TOOEAUTH B
onmumnuane. Kak 3aHATHS TOMOTYT ydacTHIO B oumMmraze. [lepedneBsie omuMmraibl. Konxkypc

Bonbiine BBI30BEI BO3MOXHOCTH pecypca «amimac Tmpodeccwii  Oymaymieroy.
Ucuezaronue npodeccun, HoBble npodeccun. CyImecTBYIOT I OHH YK€ CEeroiHs?

[Ipaktuka: [Ipodopuenrannonnas urpa «Mup npodeccuii Oyaymero»
7.Tema: XUMHUYECKHE IIEMEHTHI.

Teopusi: Otkyna Oepytces smeMeHTHl. Kak mpuayMbIBarOT Ha3BaHUs 3JeMEHTOB. Kak OTKpHIBArOT
aneMeHTbl. Kro mnpugyman Ttabmuiy osnementoB. PaccmarpuBaem Ttabmuumy J.M.Menpeneesa.



MeHnzeneeB Kak yU4EHBIH U TBOPUECKUH YETIOBEK.

[Ipaktuka: OOy4daemcsi 3alTOMHUHATH DJIEMEHTBI.
8. Tema: [IpoBeprM XUMHKA.

Teopusi: [loBTopeHre XMMHYECKOH MOCYIBI, MCHONB3yeMOH B urpe. OOCyXIeHHE MPaBUI HIPHI
KauectBa xapakrepa HyxHble XMMUKY. Kakumm crocoOHOCTAMH HyXHO 00Janath, 4ToOBl 3aHUMAaThCA
XUMUEH BCIO KU3Hb.

[IpaxTtuka: Mrpa «Camplil akKypaTHBIH XUMHUK

Hcnoneays xumudeckyto nmocyay (mumuaap 100 mor, mummaap 10 mot, crakas 25 mi, mersypka 100 mi, konba
mepras 100 mi, xomba koHmdeckass 1 J) W BOJy, ydaliWecs TPEHHPYIOTCA HAJWBaTh yKa3aHHBIH 00BEM
KUJIKOCTH B yKa3aHHYI0 Tocydy. PesynmpTar OyneT BHAEGH IO KOJMYECTBY JKHIKOCTH TPOJUTOW Ha
¢unpTpoBanbHYIO Oymary pazmepom 15x15 cm. KonmnuecTBo mocyasl nenaror BEIOUpaeT Ha CBOE YCMOTPEHHUE B
3aBUCHUMOCTH OT CIIOCOOHOCTEH IPYIIIbI YHaIIUXCSL.

Mopyns «buonorus»

Tewma: J)KuBble opraHu3MBl.

Teopus: IIpaBuma TexHukn 6e3omacHOCTH. VCTOpHs 3apoXKICHHUS IAPCTB JKUBBIX OPTaHU3MOB. DBOJIOIUOHHBIC
Hayaya OUOJIOTHU.

[pakTuka: DxcKypcus 1o 1abopaTopuu, 3HAKOMCTBO C 000pyJOBaHUEM.

2. Tema: Kimaccugukanus ;KUBOTHBIX

Teopus: [Ipesentauns no teme «Knaccupukanus KUBOTHOTO MHpa». V3yueHue THITOB,KJIacCOB, OTPSIOB,
CEMENCTB, POJIOB, BU/IOB.

[IpakTuka: Urpa Ha pactpeneneHre >KUBOTHBIX M0 U3yUYEHHON KIacCH(DUKAIINN.

3. Tema: Kiaccuukarys )KMBOTHBIX, MUKPOCKOITHS

Teopust: [IpaBuiia TexHuku 0e30nacHOCTH. M3yueHue CTpOSHMsI MUKPOCKOIIA.

[IpakTuka: Jlaboparopras pabora «MUKpOCKOTHs», M3ydyeHHE HAOOpPOB MHKPOIPENapaToB

«300J10TUsD)
4.Tewma: IIpocreiiue

Teopus: IlpaBuna GezonacHoctu. CTpoeHue npocredmmnx. Pa30op Takux MOHATHH, KaK KpacUTeENH,
NPEeIMETHOE CTEKIIO, TOKPOBHOE CTEKJIO, MUKPOIIPETaparT.

[pakTuka: Jlaboparopuas pabora «l3roTosiaeHue Mukporpenapara». OKpacka APOXKKEHMETUICHOBBIM CHHHUM.
5.Tewma: Pactenust: ctpoeHue, pa3MHOKEHHE, (HOTOCHHTES

Teopus: Ilpesenrtanus Ha Temy «CTpoeHHe, pa3MHOXEHHUE U pa3BUTHA pacTeHui».@oTocunTes.

IIpaktuka: Mrpa Ha cTpoeHHE PACTEHUM.

6. Tema: IIpodeccust OGruosor. ArpoTeXHOIOHI

Teopus: IlpaBuna mnoBeneHust B Temuue. HOBble TEXHOJOTMH B CEJIBCKOM XO3AHCTBE. 3HAKOMCTBO C
0CcOOEHHOCTSIMHU, BO3MOXKHOCTSIMHU H yCJIOBUSIM Tpya npodeccru 6uoor.

[IpakTuka: Okckypens B Temnmunslid koMIieke Ha Teppuropun TAY.

7. Tema: OG0I0YKH 3eMIIH

Teopust: [Ipesentanuss Ha Temy «OOonouku 3eminy. @opMuUpOBaHHWE W pPa3BUTHE >KU3HH B3aBHCHMOCTH OT
MECTOOOUTaHHS. DBOJIIOIMOHHBIEC HaYalIa.

[Ipaktuka: Urpa Ha pacnpeneneHue >KMBbIX OPraHU3MOB IO 000JI0UKaM 3eMJTH.

8. Tema: Utorosas pabora «DBOIOLHUN»

Teopus: IloBropeHme TmpONHAEHHBIX TEM: JKHUBbIE OPIraHU3MBI, CTPOEHUE pPACTEHUH,
MHUKPOCKOITHS, 000JIOUYKH 3€MJIH, arpOTEXHOJIOTHH.

[IpaxTuka: CBost urpa «BOIIOIHS»



[Tnanupyemsie pe3ynbTaThl
1. TIpuobperyt 6a30BbIC peACTaBICHHUA O IPOdeccHsix XMMUKa, OHOIoTa.
2. IlpuoOpetyT nepBOHAaYaIbHBIE YMEHUS IPU paboTe B 1a00paToOpusix XUMHUH, OMOIOTHH.
3. Tlomyuat mpejcTaBieHUe 0 COBPEMEHHOM MUpE MPodhecCHil.
4. TlpmoOperyT mMOHNMMaHUE CBOMX COOCTBEHHBIX CKJIOHHOCTEH W MHTEPECOB.
5. TlomyuaT mpeacTaBicHUE O B3aUMOCBSI3H XUMHUH, OMOJIOTUH C APYTHMH TUCHUTUIMHAMU
(PKoNIOTHEH, MAaTEeMAaTHKOM, (DU3UKOH).

JIMYHOCTHBIE PEe3yabTAThl OTPAXKAIOTCS B WHAMBHIYAIBHBIX KaYECTBEHHBIX CBOMCTBAX yYalIUXCs, KOTOPBIC OHU
JOJKHBI IPHOOPECTHU B MPOLEcCce OCBOCHUS yueOHOTO peaAMeTa:

-opMupoBaHrne OTBETCTBEHHOTO OTHOLICHHS K YYCHHIO, TOTOBHOCTH M CHOCOOHOCTH OOy4aromuxcsi K
CaMOpPAa3BHUTHIO M CaMOOOPa30BAHUIO HA OCHOBE MOTHBAIINH K 00YUYEHHIO U ITO3HAHMUIO;

-(opMupoBaHre 1ENTOCTHOIO MHUPOBO33PEHHUS, YUUTHIBAIOUIETO KYJNbTYpPHOE, SI3BIKOBOE, TyXOBHOE MHOTooOpasue
COBPEMEHHOTO MHPA;

-(hopMHpOBaHNE OCO3HAHHOTO, YBAKHUTEIBHOTO M JIOOPOXKETATETHHOTO OTHOLICHUS K IPYrOMY YeNIOBEKY, €ro
MHEHHIO, MUPOBO33PEHHIO, KYJIbTYpE; TOTOBHOCTH U CIIOCOOHOCTH BECTH JAMAJIOT C JPYTHMH JIIOJbMHU U JIOCTHTaTh B
HEM B3aUMOIIOHUMAHHS;

-pa3BUTHE MOPAIBHOTO CO3HAHMS W KOMIIETEHTHOCTH B PEIICHHH MOpPAJbHBIX Mpo0IeM Ha OCHOBE JINYHOCTHOTO
BBIOOpa, ()OPMHUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO IOBEICHHUS, OCO3HAHHOIO M OTBETCTBEHHOTO
OTHOUICHHUS K COOCTBEHHBIM TIOCTYIIKaM;

-popMupoBaHre KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIEHMH M COTPYIHHYECTBE CO CBEPCTHUKAMH,
B3POCIIBIMH B TIpOIiecce 00pa30BaTeIbHON, TBOPYECKON NESTEIEHOCTH.

MeranpeaMeTHbIe pe3yNIbTaThl XapaKTepU3YIOT YPOBEHb C(HOPMHUPOBAHHOCTH YHUBEPCAJIBHBIX CIOCOOHOCTEH
y4aluxcs, MPOSBIISIONINXCS B TO3HABATEIFHON M MPAKTHUECKON e TEIbHOCTH:

-yMEHHE TPOBEICHHS OIBITOB, IPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIECOBAaHU, IPSIMBIX U KOCBEHHBIX H3MEPEHHH C
UCTIONIb30BAaHUEM aHAJOTOBBIX M IIM(POBBIX H3MEPUTEITBHBIX TPHOOPOB

-YMEHHE CAMOCTOSATENBHO OMPEENATH LIeJIH CBOETO 00YUYEHUs, CTaBUTh U POPMYyITUPOBATh AJIs ce0sl HOBBIE 3a/1a4n
B yu€0e M O3HABATEIbHOH NesITeIbHOCTH, Pa3BUBATh MOTHBEI 1 MHTEPECHI CBOECH MMO3HABATEIILHON ACATEILHOCTH;

-yMEHHE CaMOCTOATENBHO IUIAHUPOBATH IYTH JOCTIKEHHS LEJeH, B TOM YHCIe aJbTepHATHUBHBIC, OCO3HAHHO
BEIOMpaTh Haubosnee 3pPEeKTHUBHBIE CIIOCOOHI pellieHHs YIeOHBIX 1 MIO3HABATENBHBIX 33/1a4;

-yMEHHE COOTHOCHTH CBOW JICHCTBUS C IUIAHHUPYEMBIMH pe3yJbTaTaMU, OCYHIECTBIISATh KOHTPOJb CBOEH
JEATENLHOCTH B MpOLECCe JOCTIDKCHUS Pe3ysbTaTa, ONpEAeNATh CHOCOObI JIEHCTBUI B paMKaxX HpeIUIOKEHHBIX
YCJIOBHI M TpeOOBaHMIA, KOPPEKTUPOBATH CBOM JICUCTBUS B COOTBETCTBHHU C M3MEHSIOMIECHCS CUTYaIHeH;

-yMEHHUE OIICHUBATH MTPABUIBHOCTh BBITIOJIHEHUS YUeOHOM 3a7aui, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

-BJIaJICHUE OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKH, IPUHATHS PEIICHUIH U OCYIIECTBICHUS OCO3HAHHOTO BHIOOpA B
y4eOHOI1 1 TO3HaBaTENbHOMN eI TeIbHOCTH;

-yMEHHE OPraHU30BBIBATh YUEOHOE COTPYAHUYECTBO H COBMECTHYIO JICSATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMU;

- paboTaTh MHAMBHAYaJIbHO W B TPYIIE: HAaXOAWTh oOllee pelleHne W pa3peliaTh KOHMIMKTBI Ha OCHOBE
COTJIACOBaHMS TTO3HMIUI U yueTa HHTEPECOB;

- (hopMyIHPOBaTh, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE.

Y4eOHO — TeMATHYECKHI MJIAH.

Ne Tema 3ansATHSA KosunyecTBo 4acoB
n/n
BCETO TEeOpHs MIPAKTHKA
1 Benenue. 2 2
Paznenl. Monekyibl 7 1 8
3 Pasnen2. Kiierka 4 1 3
4 Paznen3. Opranusm 9 1 7
5 Paznen 4.Oxocucrema u 6uocdepa 12 6 6
Htoro 34 9 25




KasiennapHo-TreMaTnyeckoe nJiaHUpPOBaHNe

No | Jlara | Tema 3ansTus DJIEMEHTHI COJIepKaHuUs Bune! nestenbHOCTH
Bruoxumusa. MeTonsl OMOIOTUN U XUMHUH. [Tonsitue o Omoxumun. KpaTkumii OmnuceIBaTh METObI OMOXHUMHUH,
HMCTOPUYECKUIN OUEPK Pa3BUTHS apryMEHTUPOBATh UX MPUMEHEHHE.
ouoxumun. MeTo/ 161 OMOJIOTHH U OnwucblBaTb BKAaA, Kotopble caenanu :Ilon
XUMHH .Dusnyeckune spdekThl, bepr, KpuctnanAndunzen, JIyuc Jlemyap,
“cnosb3yemble B paboTe AaTYMKOB. Ixon Kenapro, ApaeTucennyc, ['anc ¢pon
Oitnep-XenbnuH, Bnagumup ['ynesuu
) [Mu¢posble 1abopaTopuu. [Mu¢possle 1abopaTopuu, TexHrka 6€301aCHOCTH IPH BBIITOJIHEHUU
MYyJIbTUAATYUKA U MOHOAATYUKH, 9KCIIEPUMEHTA U JJa0OPATOPHBIX OIBITOB B
pPETUCTPATOpP JAaHHBIX ,JIOTHPOBAHUE. | XMMUUECKOH J1abopaTopuu. OnuceiBaTh
O6LLme XapaKTEPUCTUKMN. IpaBHJIia UCTIOJIB30BAHUS NaTUYMKOB
I PPOBBIX JabOpaTOpHiA
Pa3znen 1. MoJiekyJibi(74).

XMMHYECKUN COCTAB KJIETKH.

XUMHYECKUN COCTaB KJIETKU. Makpo-
Y MUKPOAJIEMEHTBI. Poub
XUMHUYECKHX 3JIEMEHTOB B
KU3ZHENIEATEIIbHOCTH OpraHu3Ma.
BinsHre XUMUYECKUX 2JIEMEHTOB Ha
3I0POBBE YEIIOBEKA.

Has3pBaTh XUMHYECKHI COCTaB
KJIETKU XapaKTepU30BaTh POJib
XUMHYECKHUX DJIEMEHTOB B
JKA3HENIEATEIbHOCTH OpraHu3Ma.
OOBSICHATH BIUSHUE XUMUYECKHUX
3JIEMEHTOB Ha 3/I0POBbE YEIIOBEKA.

Bona. IIpaktuueckas padora Nel. «Onpenenenue

COACPpKaHUA pa3JIMYHBIX HOHOB B MMUTHEBOM BOACY.

Bona. Poib BoabI B )KUBOM CHCTEME.
BimsHue kauecTsa BobI HA
3I0pPOBbE UEIIOBEKA. AHAIIN3
KadecTBa BOJbI. BinsHue
3arpsAI3HEHUH BOJBI Ha 3J0POBbE
yesoBeka. KaTHOHBI 1 aHUOHBI.
Ponb BaxkHEHIINX NOHOB B
OpraHu3me

JlaTunk HUTpaT-uOHOB. JlaTunK
XJIOPUI-MOHOB.KOJIMYECTBEHHOE
OIpeIeTIEHNE HUTPATOB,
KOJIMYECTBEHHOE OIIPEEIICHUE
coAep>KaHUs HOHOB XJIOpa B BOJHBIX
pacTBopax,

Co001maTth poJib BOJIbI B )KUBOM CUCTEME.
OOBACHATH BIUSHHE KayeCcTBa BOJIbI Ha
3JI0pPOBBE YEIIOBEKA U3MEPSThH
KOHIIEHTPALMIO0 HUTPAT- HOHOB B BOJIE.
MU3MEpEHUs KOHIIEHTPAIIMA HOHOB XJIOpa B
BoJie. DUKCUPOBATH PE3yIbTATHI
HaOJIIOIeHNH U eJIaTh BBIBOEL.
Cobmnronate npaBuiia paboThl B KaOUHETe,
oOpaiiieHus ¢ 1abopaTOpHBIM
o0opynoBaHueM




benku. [IpakTudeckas padora Ne2 «BnusHue u3MeHeHUs
pH Ha cBoiicTBa OeIKOBY»

Benku. [Tpaktuaeckast pabora Ne3«Jlenarypamus
OenKOB»

benku. Ponb 6enkoB B
KHU3HENIEATSILHOCTH OpraHu3Ma.
ITponykTsl, cogepxaiinue OeyKu.
CyrouHas moTpeOHOCTDh B OeIKax
opranusma udenoBeka. Omnpenenenue
OCJIKOB B IIPOAYKTaX MUTAHUSI.
KadecTBeHHble peakiiy Ha OCJIKH.

HazwiBaTh posbs 6€KOB B
KHU3HEIEATSILHOCTH OPraHu3Ma,
IPOAYKTHI, COAEpKAILNE OCTIKHU.
PaccunThiBaTh CyTOYHYIO TOTPEOHOCTH B
OenKax OpraHM3Ma 4eloBeKa.
Omnpenenenue OEIKOB KaueCTBEHHBIMU
peaKusIMu

JHK, PHK. ITpaktuueckas padota No4:
«MonenupoBaHue OMOCHHTE3a OeITKa

JHK, PHK. Tpaunckpunuus.

Tpancnsauus. AHTUNAPAIUICTBHOCTD.

I'eneTYECKUN KOJI.

DUKCHPOBATH PE3YNIbTAThl HAOIIOICHUN U
JIeJIaTh BBIBOJIBI.
CobmoiaTe npaBuiia paboThl B KaOUHETE,

oOpareHus ¢ 1abopaTopHbIM
o0opynoBaHrueM
MonenupoBaTh OMOCUHTE3 O€Ka

®epmentnl [Ipaktudeckas padora «TepMonaOUIBLHOCTD
(dhepMeHTOBY»

XKupsr. Ilpaktudeckas padora Ne5 «Omnpenenenue
TCMIICPATYPhI IIJIABJICHUA U 3aTBCPACBAHUS KUPOB».

XKupsr. Ponb sxupos B
KHU3HEICATEIIEHOCTH OpraHu3Ma.
[TpoayKThl, copeprKaIiye KUphl.
CyrtouHast moTpeOHOCTD B KUPAX
opranusma uenoBeka. OrnpeneneHue
’KHPOB B MIPOAYKTaX MUTAHUSI.

@DUKCUPOBATH PE3yJIbTAThl HAOIIOICHUN U
nenathb BbIBOJIbl. CoOut01aTh MpaBuiia
paboThl B KaOMHETE, 0OpalleHus ¢
nabopaTopHbIM 000pyI0BaHHEM. Ha3biBaTb
POJIb JKUPOB B KU3ZHEICATEIILHOCTH
opranusma. PaccuMTsIBaTh CyTOUHYIO
HOTPEeOHOCTH B JKUPAX OpraHu3Ma
yenoBeka. Onpenenenre XUpoB
Ka4eCTBEHHBIMH PEAKIMSIMU

VYrieBoasl. [Ipaktudeckas pabora Neb « KauecTBeHHBIC
peaklMK Ha YTIIE€BOIbD»

VYrneBonsl. Poiib yriieBo10B B
JKU3HEJEATEIIBHOCTH OpraHu3Ma.
ITponyxTsl, conepKaliye yriieBobl.
CyrouHas MOTpeOHOCTD B
yIJIEBOAAX OpraHu3Ma 4YelloBeKa.

HaspiBaTh posb yrieBosioB B
AKHU3HEJEATEIIBHOCTH OpraHu3Ma.
PaccuntsiBaTh CyTOUHYIO TOTPEOHOCTH B
YIJI€BOJaX OPraHNu3Ma YeJIOBEKa.
DuKCHPOBATH Pe3yabTaThl HAOIIOIEHUHN U
JIEJIaTh BBIBOJIBI.

Cobmnronate npaBuiia paboThl B KaOUHETE,

oOpartieHus ¢ 1ab0paTOpPHBIM
obopynoBanueM.OnpeiesieHUue yrieBoI0B
Ka4€CTBCHHBIMU pC€aKIIUAMU

Kierka(4 v)




CTpoeHue KJIETOK U TKaHEel

Knerounas teopus.. Metoabl

HCCIcIJ0BaHUs KICTOK. HpOKapI/IOTBI

1 sykapuoThl. CTpOCHHE KJIETOK U
TKaHe#. DnuTeInaabHas,
MBIIICYHAS, COCAUHUTEIbHAS,
HEpBHAas TKaHb. SANLEeKIeTKa
IToBEpXHOCTHBIN KOMILIEKC
JKHBOTHOM KJICTKU

HaspiBats opranouiel kiietku. Haxoauts u
IOKAa3bIBaTh YACTH KJIETOK Ha
I/IJIJIIOCTpaI_[I/ISIX. Ha3bIBaTB npaBI/ma
paboTel ¢ MUKpocKoroM. Ha3wiBaTh
npaBHna HpI/IFOTOBHeHI/ISI
MHUKpOIIpEnapaToB

[Tpaktuyeckas pabora Ne7 «[lnmazmomnu3 u qemna3mMosn3
B KJIETKE

IIma3zMonu3 U aeruia3MoiIns.
CTpyKTypa IUTOIIIA3MBbI

HasbiBaTh nipaBuiia paboTshl €
MHKpocKoroM. Ha3bIBaThk npaBuiia
IIPUT'OTOBJICHUSA
MHKporpenapaToB.IIpoBonuTs
UCCIIEIOBAaHMSA IO MUKPOCKOIIOM.
[MpoBoauTs 5kcniepumenT. GUKCUpoOBaTh
PE3YIbTATHI OIIBITOB U ACJIATh BHIBO/JBI.

®dorocunTe3 1 xeMocuHTe3. [IpakTrueckas padora Ne8
«CpaBHEHHE KJIETOK TpUOOB, pacTEeHUI, )KUBOTHBIX,
pacTeHuin»

CpaBHEHHE POKAPUOTHIECKOUN U
HYKapUOTHYECKOH KIETOK.
[L1azmonu3 u Aera3Moin3
[UTOIIa3MEl.

HasbiBaTh npaBuiia paboTsl €
MHKpocKkoroM. Ha3bIBaThk npaBmia
IIPUT'OTOBJICHUSA
MuKponpenapatos.[IpoBouTh
UCCIIEIOBAHHMSI TTO]T
MHUKpOocKornoM.DukcupoBaTh pe3yabTaThl
HaOJII0/IEHU U J1eNaTh
BbIBOIBI.COOMI01aTh MpaBuiia paboTsl B
KabuHeTe, 00pallleHus ¢ 1abopaTOPHBIM
o0opynoBaHueM

JleneHue KIeTKH.

Jlenenue kneTku. MuTo3, Mero3.

HaxoauTtb KJI€TKH Ha pa3HbIX CTAIUAX
neneHusi. OOBSICHATD ATaNbl 1 MPOIIECCHI
MHUTO3a U Meno3a. [IpoBoauts
HCCIIEJOBAHMUS IO

MHUKPOCKOIIOM. DUKCHUPOBATH PE3YIIbTATHI
HaOJIIOEHNI U AeJIaTh BHIBOIbI

Pa3nea 3. Opranusm (94)

['pu6sl. IlpakTuueckas padora
Ne9: «M3ydueHHeCTPOCHUATIIICCHEBBIXTPHOOB, ITO0BBIX TSI
rpuboB»

I'udsr. Munenuii. Cnopanruu.
[TionoBoETENO (CTIOPOKAPT, UITK
kaproop). [TnecHueBbic rpuoOkL.

HasbiBaTh npaBuiia paboTsl €
MHUKpockonoM. Ha3piBaTe npaBuia
IPUTOTOBIICHHS MUKPOIIPENapaToB.




Hpoxcoxun.Myxkop. Hennmmmn

HpOBO,Z[I/ITI: HUCCICOOBaHUA I10
MHKPOCKOIIOM. DUKCHPOBATH PE3yIbTaThI
HaOJI0ICHUH U JeNaTh

BBIBOIb1. COOITIO1aTh TIpaBmiia paboTHI B
KabuHete, oOpaleHus ¢ 1a00paTOPHBIM
obopynoBanneMHa3pIBat0TOCOOCHHOCTH
CTPOCHUS U 3HAUYCHUC B IIPUPOAC U KU3HU
YeJI0OBEKAINICCHHUEBBIX I'PHOOB, IPOMIKEH.

Pacrenus. [Ipaktudeckas padora Ne 10«OmnpenencHue
HEOOXOIMMOCTH MOJIMBA PACTEHUI IIKOJIBI»

JlaTyuK BIaXXHOCTH BO3/yXa,
BJIQYKHOCTb, BIIAJKHOCTH ITOYBHI ,
CTEIICHb YBJIAXXHEHHS TTOYBBI

DUKCHPOBATH PE3YNIbTAThl HAOIIOICHUN U
JIeJ1aTh BBIBOIBI.

Cobnronats mpaBuiia paboOThl B KaOUHETE,
oOparieHus ¢ udpPOBLIMHU
1a00paTOpUIMUU3MEPEHUE OTHOCUTEIHHOM
BJIKHOCTH BO3/yXa,

U3MEPEHUE CTENEHN YBIa)KHEHHSI TOUBBI

Pacrenus.IIpaktuueckas padora Ne 11«Pexum
€CTECTBEHHOI'O OCBEILIEHHUSI B KAOMHETaX LIKOJIbI)

JlaT4yWK OCBEIIEHHOCTH
,OCBEILIEHHOCTD, CIIEKTpaIbHas
YyBCTBUTEIBHOCTD , HAIIPABJIICHUE
Ha UCTOYHHK CBETA.

DUKCUPOBATH PE3yJIbTAThl HAOIIOICHUN U
Jenath BbiBOJIbl. CoOMI0AATh MTpaBuiia
paboThl B KaOMHETE, 0OpalleHus ¢

1M (POBBIMU JIA0OPATOPUIMUUZMEPSATh
YPOBEHb OCBELIEHHOCTHU U 00J1a/1aeT
CTIIEKTPAIBHON YyBCTBUTEIHLHOCTHIO
OJIM3KOM K UyBCTBUTEIILHOCTH
4eJI0BEYECKOro Ii1a3a

Pacrenus. Ilpaktuueckas padora IIpakTuueckas padora
Ne 12 «/Ipixanme pacTeHmii»

JlpIxaHue pacTeHH. JTamsl
neixagusa ATO. I'nmuxonms.
bpoxenune .Kucnopoausiii u
OECKUCTIOPOAHBINA ITAITbI.

OOBACHAIOT HEOOXOAUMBIE YCIOBHUS
NpOTEKaHUs Iporiecca apixanus. [IpoBoasT
OTIBIT IO ONPENEICHUIO KOJINYECTBA
YTJIEKUCIIOTO Ta3a U KUCIIOPOAA IPH
JAbIXaHUHM pacTeHUNPUKCUPOBATH
pe3ynbTaThl HAOMIOICHUH U JeTaTh
BBIBOJIBI.

Cobmnronate npaBuiia paboThl B KaOUHETE,

oOparieHus ¢ tu(pPOBBIMU JTa00PaTOPUIMHU

Pactenus. [Ipaktuueckas pabora Ilpakruyeckas pabora
Ne 13«®orocunTe3 pacTeHuin»

ABTtoTpo(bl. TemHOBas da3za.
CseroBas ¢aza. [[x.[Ipuctim.
XJopormacr.

OOBACHAIOT HEOOXOAUMBIE YCIOBHUS
npotekanus ¢porocunresa. [IpoBoaAT onbIT
IO ONIPEAETICHUIO KOINYIECTBA YIIIEKUCIOTO
rasa v KAcJIopoja npu GoTOCHHTE3E




pacreHuil. DUKCUPOBATH PE3yNIbTATHI
HaAOJIO/IEHU U JIeNaTh

BbIBOIb1. COOTFOIATh TIpaBwiia pabOTHI B
kaOuHeTe, oOpanieHus ¢ uOPOBLIMU
1abopaTopusiMu

[TpakTaeckast paborta Ne 14 «[IumeBbie 100aBKH B
MPOJYKTAX MUTAHUS »

KOHCEPBAHTHI; YCUJIUTEIIN BKYCa,
apomara; KpacuTeNu;
AHTUOKHUCIIUTENH; CTAOUITN3aTOPHI;
SMYJbraTOPbI; IIa3UPOBATENH;
3aryCTUTEIIH; IEHOTaCUTENH;
MPONEJUIEHTHI; PETYIATOPHI
KHUCJIIOTHOCTH; aHTHCJICKUBATEIIH.
[Tumessie no6aBku. Kanueporensl
Ha KyxHeMepbl MpoPHIaKTUKI
3arpsA3HEHUS MUILEBBIX MPOAYKTOB.

HaspiBath numieBbie 100aBKa,
XapaKTepU30BaTh UX CBOMCTBA U BIUSHUE
Ha OpraHu3Mm. ApryMeHTHUpOBaTh
HEOOXOIUMOCTh TIPHEMa MUIICBBIX
100aBOK U 37T0pOBBIN 00pa3

KU3HU. AHATM3UPOBATH COJIEPKaHUE B
MPOAYKTaX MUTAHUS MUIIEBBIX 100aBOK.
®uUKCHUPOBATH PE3yIbTaThl HAOIIOIEHUN U
JIeJIaTh BHIBOBI.

Crpecc . [Ipaktuueckas paborta Ne 15«Bnusaue mryma Ha
3I0POBBE MIKOJIBHUKOBY

JlaT4uuk 3ByKa,
LIIyMONIOTJIOA0IIMHU30ATOYTO
TaKoe IIyMOBOE 3arpsi3HEHUE
OCHOBHBIE HICTOYHMKH IIIyMa B
ropozue

Bunpl nryma. YpoBHU IIyMOBOT'O
3arpsi3HeHus B aeunodenax (1bA)
JlomycTuMble ypOBHH IITyMa B
nomenieHuu. [1lymoBas 607e3Hb

U3MEPATH YPOBEHB IIYMOB B OKPYXKAFOIIEH
cpeZie U MpH OLEHKE IIYMOMOIIOA0IINX
U30JITOPOB. PUKCUPOBATH PE3YIbTATHI
HaOJr01eHuH U JenaTh
BbIBOJIb1.COOMI01ATh MTpaBuiia paboThI B
KabuHeTe, oOpaleHus ¢ HU(PPOBBIMU
n1a60paTopussMUOOBICHATE. UYTO TAaKOE
IIyMOBO€ 3arps3HeHne Ha3biBaTh
OCHOBHBIE HCTOUYHUKHU LIIyMa B TOPOJIE,
BUJIBI IIyMa, YPOBHH ILIyMOBOI'O
3arpsi3HeHus B aeunbenax (1bA).
OOBACHATH BIUSHHE IIIyMa HA OPraHU3M
4eJI0BEKa

Heixanue uenoBeka. [Ipaktuueckast pabora No
16«3HaueHne cepAeuHO-I1erOYHOM peaHUMAaIINH »

JlpIxarenbHble JBHKEHUS.
Huadparma. Jlerkue. [IpixarensHbie
nytd. [IMII npu o6mopoxke.
IIpueMsl cepedHO-1ErOYHON
peanumanuu. UBJI. Knunnueckas u
Ouooruyeckast CMepThb.

OnuceIBaTh JbIXaTENIbHBIE IBUKEHUS.
Hazparb 3HaueHue nuadparmol B IbIXaHUH.
Ha3zpiBaTh cTpoeHME NETKUX U
JpIxarenpHbIX myTteil. OkassiBars [IMIT
npu ooMopoke. [IpumMeHsTh mpremsbl
cepae4yHo-JIerouyHoi peannmanuu. UBJI.
Ha3piBaTh npHU3HAKK KIMHUYECKON U
OMOJIOTHYECKON CMEPTH.




XHUMHYECKOE BO3ACHCTBIE HA OPTaHU3M YEJIOBEKA.
[Tpaktuueckas padota Nel7«Y naneHue nsateH
Pa3IUYHOTO MPOUCXOXKICHUS »

Anbcopbuus. Sctpakuus. CMC.
Bu/bI IATEH: IPOTYKTHI
JKU3HEICITEIIBHOCTH YeIoBeKa (
MUIIECBBIC 3aTPSI3HCHMS ,
M0JIy4aeMbI€ IIPU PUTOTOBICHUN
MIUIIH U TIPH €€ TIOTIOIICHUH

U3 OKpyXxaromiei cpenbl.. Cpenctsa
OBITOBOM XMMUHU.

HAY4YUTHCS YAAJIATD 3arpsi3HeHus (IsITHA)
pa3nuyHOro npoucxoxaeHus.OnpeneneHue
cocraBa CMC no stukeTke. BeiBoj nsTeH ¢
IIOMOILBIO a/1COPOLIMHU, yJaJIEHHUE MIATEH C
NOMOMUIbIO KCTpakuMUPuKcUpoBaTh
pe3yabTaThl HAOIIOACHUHN U JeNaTh
BBIBOJIBI.

Pa3znen 4. Dkocucremsl u 6uochepa(12yq)

4

Konormyeckune GpakTopsl

AbuoTnyeckue, buotnyeckue,
aQHTPOMOreHHble 3KO0rnYeckue
daKTopbl cpeabl. BnaxkHocTb. CaeT.
Taxkenble meTannbl. Noysa. PaKTopsbl
¢dUTOreHHble;
300TreHHble,KNIMMaTUYECK e,
oporpaduyeckme, rugporpadpuyeckme,

nuporeHHble. Agantauuun. Nonynauma.

Jkocuctema. buom. ArpoueHos.
buoreoueHos.

OnucaHne 3KoN0rM4Yeckmx GpakTopos,
OEeWCTBYIOLWMX Ha opraHu3am. OnucbiBaTb
afjanTtaumm opraHmMamos. [laBaTb onpeaeneHns
TepmuHam:MNonynauus. Ikocuctema. buom.
ArpoueHo3. buoreougeHos.

Brnaxnocts. [IpakTnueckas padotalNe 18: «Onpenenenue
TUTPOCKONINYECKON BIIAXKHOCTH MOYBBD»

JlaTyuK BIaXXHOCTH BO3/yXa,
BJI&KHOCTb TIOYBBI , CTEIIEHb
YBJIQXKHCHHS ITOYBBI,
TUTPOCKONIMYHOCTh

U3MEpPEHUE OTHOCUTEIHHON BIKHOCTH
BO3/IyXa,

U3MEPEHHE CTEIICHU YBIAKHCHUS
nouBEIDUKCUPOBATEH PE3YIHTATHI
HaOJIFOJICHUI U JIeNIaTh BBIBOJKI.
CobmroiaTh npaBuia paboTkl B KaOUHETE,

oOparreHust ¢ udPOBLIMH JIA00PATOPUIMU

Cger. [IpakTuyeckas padoralNe:19 «Omnpenenenne
CUMMETPUYHOCTH JIUCTHEB OEpE3BI»

3arpsi3HeHUE OKPYKaIOIIEH CpeIbl
(bAYKTYyHpYyIOIas aCHMMETPHUS

DUKCHPOBATH PE3yIAbTATHI OIBITA U JIENATh
BBIBO/JIbBI.
Co0mronaThs paBuiIa padoThl B KaOUHETE,

oOparieHus ¢ u(POBBIMU JTa00PATOPUIMHU
OIPEAEINTD Ka4eCTBO OKPYKAIOIIEN CPEIbI
110 ACUMMETPUH JINCTHEB OEPE3BI.

Tsoxensie Metamsl. [Ipaktuueckas pabotaNe20:
«OnpeneneHne TOKCHYHOCTH CHEXXHOTO IIOKPOBa

JlaTyuk HUTpaT-uOHOB. JlaTunk
XJIOPUI-MOHOB. KOJINYECTBEHHOE
OIpeeIeHue HUTPATOB,
KOJINYECTBEHHOE ONPEEIICHUE

U3MEpPATh KOHLIEHTPALMI0 HUTPAT- HOHOB B
UCCIIElyEMOM PacTBOpE.

M3MEpeHUs! KOHIIEHTPaIlMi HOHOB XJIOpa B
UCCIIEyEMOM pacTBope. PUKCHPOBATH




COJIEpXKaHUsl HOHOB XJIOPA B BOJHBIX
pacTBopax,

pe3yNbTaThl HAOMIOICHUHN U IeTIaTh
BBIBOJIBI.
Co0mronaTh paBuiIa paboThl B KaOUHETE,

oOparteHus ¢ udPOBLIMH JIAOOPATOPHUIMU

Bnaxnocte. Jlaboparopnas pabora 1 «M3mepenue

BJIAJKHOCTH U TEMIICPATYPHI B KJIIACCC U OKOJIO paCTCHUS»

I[aT‘II/IK BJIAJKHOCTH BO3]1yXa,
BJIA’)KHOCTHU IIOYBbI , CTCIICHDb
YBJIa)KHCHU ITOYBBL

U3MEPEHUE OTHOCUTEIBHOHN BIAYKHOCTH
BO3/1yXa,

U3MEPEHUE CTETICHH YBIIAXKHEHUS
ouBEIDHUKCUPOBATE PE3YITHTATHI
HaOJIFO/ICHUI U JIeTIaTh BBIBOJIBI.
Co0mronaTh paBuiIa padoThl B KaOUHETE,

oOpareHus ¢ udPOBLIMH JIA0OPATOPUIMU

[Touna. IIpakTnueckas pabota:Ne2 1 «Onpenenenue
(U3MYECKUX CBOMCTB M TPAHYJIOMETPHUYECKOTO COCTaBa

IIOYBBD»

ITouBa: rpaHyIOMETPUYECKHN
(MEXaHMYECKHUI) COCTaB;
arperatHelil (CTpyKTYpHBIil) cocTas;
coJiep>KaHue TTOYBEHHOM BIIary;
IUIOTHOCTbB, Macca B €IMHUIIC
00beMa, MOPO3HOCTh (CKBAYKHOCTB )
U CTENIEHb a9PUPYEMOCTH

OTIpeNIeNATEPAaHYTOMETPUICCKUN
(MexaHMYeCKHi{) COCTaB; arperaTHbli
(CTpYKTYpHBIi) COCTaB; COJIepKaHNE
IOYBEHHOH BJIary; INIOTHOCTb, Macca B
eauHuIe o0beMa, TOPO3HOCTh
(CKBa)XXHOCTB) U CTEIICHb
aspupyeMoctu.CobroaTh mpaBuiia
paboThl B KaOMHETE, 0OpalleHus ¢

111 (POBBIMU JIAOOPATOPUSIMU

XKusotnsie. [Ipaktudeckas padotaNe22 «MccnenoBanue
BJIMSIHUSL CUHTETHUECKUX MOIOIIUX CPEICTB Ha KYJIbTYPHI
UHPY30pUU U XJIOPEILIIbD)

CMC. Undy3zopus-tydenbka

PaboTaTh ¢ MUKPOCKOIIOM U
MUKpOIIpepaTaMu, O3HAKOMHUTbHCS U
OCBOUTb METOJBI KYIIbTUBUPOBAHUS
IPOCTEHIINX; U3YYUTh OCOOEHHOCTH
CTPOEHUS U JKU3HEAEATEIBHOCTH
UH(QY30puu-TY(EIbKY;

03HAKOMUTBCSI C ONBITAMU T10 U3YYEHHUIO
JBUKEHHS U TAKCUCOB UH(PY30pHH-
Ty(eabKu; TPOBECTH OMBITHI O U3YYCHHIO
BJIMSTHUS] CHHTETUYECKMX MOIOIIUX CPEJCTB
Ha MoBeJIeHNe HH(Y30pHH-TYy(eTbKH.

['mobansHOe oTerieHue. [TpakTudeckast padora Ne 23
«Ormpenenenue BICICHNS YTIIEKUCIOro rasa
OpTraHH3MaMm»

I'moGanbHOE OTEeTUICHKE J{aTumk
KHciopoja JlaTuuk oOKucu
yriepoaa. MuUJimmoHHbIE J0JIH

@UKCUPOBATH PE3yNbTAThl HAOIIOICHUN U
nenaTh BBIBOIBL. COOIOAATh TIpaBuIIa
paboThl B kKaOuHeTe, 0OpaIleHus ¢
U(PPOBBIMU JTAOOPATOPHUSIMH .
OnpeAesICHuE OTHOCUTEIbHOU




KOHIICHTPAILMU KUCIIOPO/Ia B
BO3/IyXEU3MEPATh KOHIICHTPAITUIO
MOHOOKCHIa yriiepojia (yrapHoro rasa) B
OKpy»karoleu cpene. Ha3piBaTh IpUUYMHBI U
HOCJEICTBHS IJI00ATBHOTO MOTETIICHUS

Cas13u opranusmos B nipupoze. [Ipaktuueckast paboraNe
24: «CocraBieHue cxeM KpyroBopoTa BELIECTB B
ounochepe»

[TpoayleHThI, KOHCYMEHTHI,
penyueHTsl. [Iumessie cBs3H.
OKOJIOTUYECKUE MTUPAMUBI.
OKOJIOTUYECKUII MOHUTOPHHT.

XapakTepu3oBaTh MUUIEBbIE CB3U. PemaTe
3a/1a4u PO SKOJOTUYECKHE MTUPAMHU/IBI

DKOJIOT0-0MOXMMHYECKIE B3aUMOJICHCTBHSI C y4acTHEM
Pas3JINYHBIX TPYII OPraHU3MOB

Kocnoe, )xuBO€ BEIIECTBO.
I'mobGanbHOE MoTeImIeHue. IKOJIOro-
6HOXHMHq€CKH€ BSaHMOHeﬁCTBHﬂ C
Y4aCTHEM Pa3JIMUHbIX TPYIIII
OPraHU3MOB..

Omnwucanue SKOIOTHIECKUX (PaKTOPOB,
JEUCTBYIOIUX HA opraHu3m. Pacuér
VHJIEKCOB 3arpsI3HEHHOCTH
JKOIOTMYECKOTO 00BEKTA

HpOMe)KYTOIIHaH aTTcCTaluusa

buoxumus B )KU3HU.




Ycaosus peaauzauuu [IporpamMmmbl

Mamepuanbvho-mexuuueckoe opecneuenue

1. KommberoTep

2. MenuanpoeKkTop

3. Mukpockomn

4. lludpossie 1abopaTopun dKonoruu (yueHnueckue) .Kommnexranus:
BbecripoBogHONMYNIBTUIATYHK 110 AKOJIOTUYECKOMY MOHUTOPUHTY C 8-10 BCTPOCHHBIMU
JTATIUKAMH:

JlaT4vK HUTpPAT-UOHOB

JlaTuuk XJIOpHUI-UOHOB

Hatuuk pH ¢ nuanazonom usmepenus He yxxe 4yem ot 0 1o 14 pH

Jaruuk BnaxHocTu ¢ quamna3zonoM udmepenus 0...100%

JlaTurK OCBELIEHHOCTH C Juara3oHoM u3mepenus He yxe yem ot 0 go 180000 sk

JlaTuuk Temieparypsl ¢ 1uana3oHOM U3MepeHus He yxke yeM oT -20 1o +140 C

JlaT4uK 3IeKTPONPOBOAMMOCTH € AuanazoHaMu usmepenus He yxe uem oT 0 10 200 mxCwm; ot 0
110 2000 MxCwm; ot 0 10 20000 MxCwm

JlaTuuk TeMiepatypbl OKpYysKarollei Cpeibl C 1Mana3o0HoM U3MEPEHUs He yxke ueM ot -20 1o
+50 C

OTtaenpHbIC TaTUYMKH:

JlaTuuk 3ByKa ¢ pyHKIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS YacTOT HE MEHEE YeM OT
50 I'r mo 8 kI'm;

JlaTunk BIa)XHOCTHU TOYBHI C AHAa30HOM H3MepeHus He yxe ueM ot 0 1o 50%

Hatunk kucioposa ¢ auanazonom uzmepenus ot 0 1o 100%

JlaTuyrK oNTHYECKON IIOTHOCTH 525 HM

Hatuuk ontudeckoit miotHocTH 470 HM

JaTuuk TypOuauMETp ¢ Iuana3oHoM u3mepenus He yxe uem ot 0 1o 200 NTU

JlaTuuk okucH yriepoja ¢ [uana3zoHoM u3Mmepenus He yxe uyem oT 0 1o 1000 ppm

5. lludposas nabopaTtopust o 6uonoruu (yuenudeckas). Kommiaexkranus:

becripoBogHON MyTBTUAATYUK MO OMOIOTHH C 6-10 BCTPOSHHBIMU JAaTUNKAMU:

JlaTunk BraxHocTy ¢ quanazoHoM usMepenus 0...100%

JlaTuyrK OCBEIIEHHOCTH C IHana3oHoM u3MepeHus He yxe yem ot 0 1o 180000 nk

Hatuuk pH ¢ nnanaszonom n3mepenus He yxe yem ot 0 no 14 pH

JaTuuk TeMIiepaTypsl ¢ 1Aara3oHOM U3MEpEeHHs He yxe yeM oT -20 go +140 C

JlaTyuK 35eKTpOnpOBOAMMOCTH C AUarazoHaMu u3Mepenus He yxke uem ot 0 1o 200 MxCwm; ot 0
10 2000 MkCwm; ot 0 1o 20000 MxCwm

JlaTuuk TeMIeparypbl OKpYy’Karollel Cpe/ibl ¢ IUara30HOM U3MEPEHNUs He yxke ueM oT -20 1o
+40

6. [ludposas naboparopus no xuMuu(ydennueckas). Kommiekranus:

BecnipoBogHOI MyNIBTUIATUMK 110 XUMUU C 4-MsI BCTPOSHHBIMU JATUNKAMHU:

Hatuuk pH ¢ nnanazonom uzmepenus He yxe yeM ot 0 1o 14 pH

JlaTurK BBICOKOM TeMIepaTypsl (TEPMOIIApHBIN) C TUAMa30HOM U3MEPEHHS He yxe yeM oT -100
1o +900 C
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JlaTuuk 351eKTpOnpoBOAMMOCTH € auanazoHaMu uamepenus e yxe yem ot 0 1o 200 MxCwm; ot 0
10 2000 MmkCwm; ot 0 1o 20000 MmxCwm

JaTuuk TemriepaTyphsl INIATUHOBBIN € AMana30HOM U3MepeHus He yxke yeM oT -30 no +120 C
OtnenbHbIC TaTYUKH:

JlaTyruk oNTHYECKON IIOTHOCTH 525 HM

NudopmannonHo-MeToauvecKkoe odecrneyeHue
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