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I[HosicHuTEIbHASA 3aAIIUCKA
Pabouas nporpamma kpysxka no ouosoruu «udposas naboparopust OHOIOrUm»
MpeaHa3HaYeHa /Il OCHOBHOM 00111€00pa30BaTeNbHOM IIKOJIbI, a TAKXKE JIJIs1 TPO(PHIBHOTO
ob0yuenus. Kypc paccuutan Ha 34 yaca B TeueHue 1 yueOHOTO rojia, ¢ MepUuoIUuIHOCTHIO
IpenojaBaHus 1 yac B HEZEIIO.

PaGouas nporpamma kpy»xka pazpadorana ¢ yaerom ®I'OC ocHoBHOTO 00111€T0
o0Opa3zoBaHuUs.

[Iporpamma 0000111a€T U CUCTEMATUZUPYET UHPOPMALIUIO O MHOTOOOPA3HH KUBBIX
OpraHu3MoB, (POPMHUPYET IEJIOCTHOE MPEJCTABICHUE O MUPE )KMUBOU MPUPOJIbI, 3HAKOMUT
yUYalIUXCsl M paclIupsieT Kpyro3op B 00J1aCTH 3/10pOBbsI UETOBEKA, 0COOEHHOCTEH
HACJIEICTBEHHBIX 3a00JI€BaHU, TOMOTAET B MPOCTHIX, KUZHEHHBIX CUTYaIUsX.

®enepanbHblii ['ocyaapcTBeHHBIN 00pa30BaTeNIbHBIN CTaHAAPT OCHOBHOI'O OOIIIETO
o0pa3oBaHus B MPOIlECCe U3YUYECHUS NMPEIMETOB €CTECTBEHHOHAYYHOI'O [IUKJIa
npernoiaraeT IpuoOpPETeHNE ONbITa MPUMEHEHHSI HAYYHBIX METOJIOB NTO3HAHUS,
HAOJII0IEHNSI IPUPOJIHBIX SBJICHUM, IPOBEJICHHUSI OIBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM, TPSIMBIX U KOCBEHHBIX U3MEPEHUH C UCTIOIb30BaHUEM AHAJIOTOBBIX U
G poBbIX U3MepUTENbHBIX TprOopoB. PI'OC BbIABUTAET TpeOOBaHUS K (HOPMUPOBAHUIO
y IIKOJBHUKOB METANPEAMETHBIE PE3yIbTATOB — YHUBEPCAIBHBIX YUEOHBIX ACHCTBUI
(JIMYHOCTHBIX, MO3HABATENIBHBIX, PETYJISATUBHBIX U KOMMYHUKATUBHBIX ), KOTOPBIE TOJKHBI
cTaTh 0a30i JJIs1 OBJIAJIEHUS KIIFOUEBBIMUA KOMIIETEHIIMSIMH, «COCTABISIOIIUMH OCHOBY
YMEHHS YUUTHCS.

Ceronus yueOHBIC 3aHATHS TPOXOJSIT C MPUMEHEHUEM IU(GPOBBIX JTa00PATOPHH.
[udpossie 1abopaTopru SBUIKCH HOBBIM, COBPEMEHHBIM 000PYI0BAHUEM JIJIS
MIPOBEJICHUS CaMbIX PA3TUYHBIX IIKOJBHBIX UCCIEIOBAHNN €CTECTBEHHOHAYYHOTO
HanpasieHus. Lludpossie 1aboparopun B yueOHOM MPOLECCE MOTYT HCIOIb30BAThHCS MPU
MPOBEJCHUH: IEMOHCTPALIMOHHBIX OIBITOB, J1a00PaTOPHBIX paboT, GPOHTAIBHBIX
HKCIEPUMEHTOB, MMPAKTUYECKUX PabOT, UCCIIET0BATEIbCKUX PA0OT.

JIaGopaTopuu 001aJat0T 1EJIBIM PSAJOM HEOCIIOPUMBIX JOCTOMHCTB: IO3BOJISIOT
MOJTy4aTh IaHHbIE, HEJOCTYITHbIE B TPAJAULIMOHHBIX YUEOHBIX IKCIEPUMEHTAX, Jal0T
BO3MOXHOCTH MPOU3BOIUTH yIOOHYIO 00paboTKy pe3ynbratoB. [{udpossie mabopaTopun
Pa3HBIX THUIIOB MTO3BOJISIOT IPOBOJIUTH SKCIIEPUMEHT C BBICOKOM TOYHOCTBIO U
HaTJISTHOCTBIO, 0TOOpakaTh X0/ SKCIIEPUMEHTa B BUE rpapHUKOB, TAOIUI] U TTOKa3aHHHI
mpuOOPOB, a TAKXKE MPEACTABISIECT OOJIBIINE BO3MOKHOCTH IO 00pabOTKE M aHAIHU3Y
MOJTYYEHHBIX JIaHHBIX.

OpHako ciielyeT OTMETUTh, XOTS U IPOBEJICHUE MPAKTUYECKUX PabOT ¢ U(PPOBBIMU
JaTYNKaMU yBEJIMYMBAET BpEMs SKCIEPUMEHTA, a Ha IPUOOpPETEHNE HaBbIKa PabOTHI €
3TUM 000pPYAOBAHUEM TAKkKeE TpeOyeTcs TONOJHUTEIbHOE BPEMSI, HO C TOMOIIBIO HUX
MO>KHO ITPOBECTH TaKHE 3KCIIEPUMEHTBI, KOTOPHIE HE YAETCs cleaTh TPAIULIUOHHBIMH
Meronamu. Lludposeie 1abopatopun IBUIUCH HOBBIM, COBPEMEHHBIM 00OPYAOBAHUEM IS



MPOBEJICHUS CAMBIX PA3JIMYHBIX IIKOJIBHBIX UCCIEI0BAHUNA €CTECTBEHHOHAYYHOIO
HaIlpaBJICHMS.

Heab nporpamMMsbl: popMUPOBAHUE U PA3BUTHE Y O0YUYAIOIIUXCS HABBIKOB
MIPOBEJICHUS UCCIEN0BATEIbCKUX Pa0OT €CTECTBEHHOHAYYHON HAIIPaBICHHOCTHU C
UCI0JIb30BaHUEM U(POBBIX 1a00OPATOPUI PA3ITUYHBIX TUIIOB.

3axauu nporpamMmsbI:

- 00y4YeHuEe MKOJbHUKOB HOBEHUILIMM CPEACTBAM peaM3allK Y4eOHOIr0 SKCIIEpUMEHTa
4yepe3 UCIOIb30BaHNEe IU(PPOBBIX Ta00paATOPHUIA,

- (hpopmupoBaHHe yMEHUs MPOBOJIUTH UCCIEAOBAHMS HA CTHIKE HECKOJIBKUX YU€OHBIX
JUCIUIUIMH — OMOJIOTUH, SKOJIOTUH, PU3UKHU, XUMUH,

- PacKphITHE TBOPUECKOr0 MOTEHIIMaNa oOyJaromuxcs, (opMupoBaHue y HUX HaBbIKa
CaMOCTOSTEIILHOTO TOMCKA HAy4YHOU MHGOPMAIIUH.

HopmaTuBHas 0a3a

®denepanbHblii 3akoH 0T 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoii @enepanuu» (¢ u3M. u 10M., Betyn. B cuity ¢ 01.09.2020).
URL :http://www.consultant.ru/document/cons_doc_LAW _140174 (nata oOpareHus:
28.09.2020).

INocynapcTBennas nporpamma Poccuiickori denepannn «Pa3sutre 00pa3zoBaHus»
(ytB. IlocranoBnenuem IIpaButenscTBa PO ot 26.12.2017 Ne 1642 (pexn. ot 22.02.2021)
«O06 yTBepKJICeHUH rocyaapcTBEHHOM TporpaMmbl Poccuiickoit @eneparuu «Pazputue
obpazoBanus»http:// www.consultant.ru/document/cons doc LAW 286474/cf742885e783
e08d9387d7364e34f26f87ec138f/(naraooparienns:10.03.2021).

[Ipodeccronanbhusbiii ctannapt «llenaror qOMOIHUTENBHOTO 00pa30BaHUS AETEH U

B3pocabix» (ITpukaz MunnctepcTBa Tpyna u counanbHoi 3amuThl PO ot 05.05.2018 Ne
298u«0O0 yTBepkIeHnu npodeccuoHanbHoro cranaapra «llegaror 1ONoOITHUTETEHOTO
o0Opa3oBaHus IETEH U B3POCIIBIX)).

URL.://https://profstandart.rosmintrud.ru/obshchiy-informatsionnyyblok/natsionalnyy-
reestr-professionalnykh-standartov/reestr-professionalnykh-
standartov/index.php. ELEMENT ID=48583(nara oopamenus:10.03.2021)

®denepanbHbI rOCYAapCTBEHHBIN 00pa30BaTEIbHbIN CTAHAPT OCHOBHOTO O0IIIETO
oOpa3oBanus (yTB. mprukazoM MUHHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoi
®enepanuu 0117.12.2010N21897)(pen.21.12.2020).—URL:https://fgos.ru (mata
obpamenns:10.03.2021).

denepanbHBIA TOCYIAPCTBEHHBIN 00Pa30BaTENbHBINA CTAHAAPT CPETHETO OOIIETO
oOpazoBanus (yTB. mpruKa3oM MUHHUCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoi
®enepanuu 0117.05.2012Ne413) (pen.11.12.2020).—URL:https://fgos.ru (mara
oOpamenusi:10.03.2021).

JlaHHBIN TpeAMET KaK B TEOPETUUYECKOM, TaK U B (paKTHUUECKOMN CBOEH YacTu
MPAaKTUKOOPUEHTUPOBAH: BCE MOHSITHUS, 3aKOHBI U TEOPUH, a TAKKE BaXKHEUIIIKE MPOLECCHI,
SIBJICHUS B IPUPOJIE U OKPY’KAIOIIEH HAC KU3HU JAIOTCS B IJIAHE UX MPAKTUYECKOTO
3HA4YEeHUS, TPUMEHEHHUS BEIIECTB B TOBCETHEBHOM JKM3HU U UX POJIU B )KMBOM U HEKUBOU
npupojie. ConepkaHue npeMeTa HarpaBieHO Ha ((OPMUPOBAHUE YHUBEPCAIBHBIX


http://www.consultant.ru/document/cons_doc_LAW_140174

y4eOHBIX JEHCTBUN, 00€CTIEUNBAIOIINX PA3BUTHE ITO3HABATEIbHBIX 1 KOMMYHUKATUBHBIX
KAaueCTB JIUYHOCTH.

[Iporpamma npenHasHaueHa ais yvanguxes 10-15 ner.

KonnuecTtBo yacos —34.

Cpok peanuzanuu nporpaMmmsl — 1 rog.

@DopMBbI U METOABI PAOOTHI:

[Iporpamma npenmnonaraet NpoBeIeHUE TEOPETUYECKUX 3aHATHH, MPAKTUYECKUX
paboT, KPYTJIbIX CTOJIOB, OPTAHU3ALUIO TPOEKTHOM 1€ATETbHOCTH.

Pe3yabTaThl 0CBOCHHMSI KYpCa BHEYPOYHOH AeATEILHOCTH
(TpeGoBaHHUsI K YPOBHIO NMOATOTOBKH 00yYAIOLIIAXCS)

OcHOBHbBIC TMYHOCTHBIEC Pe3yJabTAaThl 00y4YeHHs:

- BOCIIUTAaHUE YYBCTBA T'OPJIOCTH 32 POCCUMCKYIO OMOJIOTMYECKYIO HAYKY, TYMaHU3M,
OTHOIIIEHUE K TPYAY, LIEJIEYCTPEMICHHOCTD;

- (opMHpoOBaHKE IIEHHOCTH 3I0POBOTO U Oe30MmacHOro oOpasa KU3HH; YCBOCHHUE TTPaBUII
WHIMBUIYaJIbHOTO U KOJUJIEKTUBHOT'O 0€30MaCHOTO IMOBEICHUS JTHOJICH;

- TOTOBHOCTB K OCO3HAHHOMY BBIOODPY JalibHEMHIIIeH 00pa30BaTeIbHON TPACKTOPHH;

- (hopmupoBaHre yMEHUs YIPABISATH CBOECH MO3HABATEIBHON JEATEILHOCTHIO.

- (hpopmupoBaHHE OCHOB IKOJIOTMYECKON KYJIBTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBILIIEHUS, PA3BUTUE ONBbITA YKOJIOTUYECKH OPUEHTHPOBAHHOMN
pedIEeKCUBHO-OIICHOYHOM U MPAKTHUECKON JIEATeTbHOCTH B )KU3HEHHBIX CUTYaIIHSIX.
OcHoBHBIE MeTanIpeAMeTHbIE pe3yabTaThl 00y4eHHs :

- YMEHHUE CaMOCTOSITEIILHO OINPEACIATD LIEJIM CBOETO 00YyUEHHUsI, pa3BUBATh MOTUBBI U
UHTEPECHI CBOEH MMO3HABATEIBHOU JIESITEIbHOCTH;

- YMEHHE CaMOCTOSITENBHO TUIAHUPOBATh ITyTH JOCTUKEHHUS LIEEH, B TOM YHCIIE
aJbTEePHATUBHBIC, OCO3HAHHO BBIOHMpATh Hanbosee 3(pPeKTUBHBIC CITIOCOOBI PEIICHUS
y4eOHBIX U MTO3HABATEIbHBIX 33/1a4;

- YMEHUE COOTHOCHUTH CBOM JICMCTBUS C IUIAHUPYEMBIMH PE3YIbTaTaAMU, OCYIIECTBIISITH
KOHTPOJIb CBOEH JEATEIBHOCTH B IPOLECCE JOCTUIKEHUS PE3YJIbTaTa, ONPENACIATD
CIOoCOOBI IEUCTBUN B paMKaX MPEAJIOKEHHBIX YCIOBHUIM U TPeOOBaHU, KOPPEKTUPOBATH
CBOM JECUCTBHS B COOTBETCTBUM C U3MEHSIOIICHCS CUTYAIUEH ;

- YMEHHE OLIEHUBATH NMPABWIHLHOCTH BBINIOJIHEHUSI yUeOHOU 3a7a4i, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHHUS;

- BJIQJICHUE OCHOBAMM CaAMOKOHTPOJIS,, CAMOOLICHKH, IPUHATHUS PEIICHUM U
OCYIIIECTBJICHHSI OCO3HAHHOTO BHIOOpA B YU€OHOM M TIO3HABATEILHOU JIEATEILHOCTH;

- YMEHHE CO3/1aBaTh, MPUMEHSTh U MPEOOPA30BbIBATh 3HAKU U CUMBOJIbI, MOJICJIH U CXEMBbI
JUTS1 pellieHus] yueOHbIX U MO3HABATENIbHBIX 3a/a4;

- YMEHHE OPraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO €SI TEIbHOCTD C
YUYUTEJIEM U CBEPCTHUKAMU;, pab0TaTh MHAUBUAYAJIBHO U B TPYIMIIE: HAXOAUTH 00I1ee
pelIieHre U paspeniatb KOHQIUKTHI Ha OCHOBE COIJIACOBAHUS MO3UIUN U yUETa
UHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;



- YMEHHE OCO3HAHHO MCII0JIb30BaTh PEYEBBIE CPEICTBA B COOTBETCTBUM C 3aadei
KOMMYHUKAIIUH JJISI BRIPAKEHHSI CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEH; TIIaHUPOBAHUSI
U PETYJSALMUA CBOEH AEATEIBbHOCTHU; BJIAJICHUE YCTHOW U MMUCbMEHHOMN PEYBIO,
MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO;

- popMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BAHUS
MH()OPMAIIMOHHO KOMMYHHUKAIITMOHHBIX TE€XHOJIOTHI;

- opMHpoOBaHKE U PA3BUTHE IKOJIOTUUECKOTO MBIIIUICHUS, yMEHUE TPUMEHSITh €0 B
MO03HABATEIbHON, KOMMYHUKATUBHOM, COLIMAJILHOM MpPaKTHKE U TPO(eCcCHOHATBHOM
OpHEHTALINH.

IIpenmeTHbIe pe3yJabTaThl O0yUEHMS :

- YMeHue paznudarh BUAbl COBPEMEHHOTO IIU(PPOBOro 000py10BaHUS UCCIEA0BATEs,
- OcBOEHHE OCHOBHBIX MPUHIUIIOB paboThl ¢ U poBOIt 1abopaTopuein «PooukJIad»,
- BeimoiHeHHEe Ha MPAKTUKE MPOCTEUIINX U3MEPEHUM C UCTIOIB30BAHUEM BCTPOEHHBIX
JTaTYMKOB IIU(PPOBBIX JabopaTtopuii: naTunka pH, natumka conepaHus KUCI0Opoa,
JaTyrKa TEMIEPaTyphl, JaTYMKA BIAXKHOCTH, JaTyuKa peructpauuu aaaubix YCC,
NaTyvKa JbIXaHus, 1aTYMKA TaBJICHHUS,

- MPOBEJICHUE aHAIM30B PE3YJIbTATOB, MOJYUYCHHBIX C IIU(PPOBHIX TATUHKOB.

- YMeHue npuMeHsTh u(poBbie 1a00paToOpuu PU MPOBEJACHUN UCCIE0BATEIBCKUX
paboT.

- YMeHue nMpoBOINTh HECIOKHBIE U3MEPEHHUSI TTOKA3aTeNe OKPYKarOIIEH Cpeabl C
MIOMOIIIBIO BCTPOEHHBIX JaTYHKOB.

- YMeHue nMpoBOIUTh UCCIIEAOBAHUS CIECAYIONINX MMOKa3aTenei: 3 hekTuBHOCTH
UCITOJIb30BAHUS CBETOBBIX JIAMII, ITOKa3aTeIe MUKPOKIMMATa TOMELIEHU, KUCIOTHOCTH,
BJIQXKHOCTH, OCBEIICHHOCTH, (PM3HOJOTUYECKHUX TTOKa3aTenel — o0beMa AbIXaHus, MyJbca,
YaCTOThI CEPACUYHBIX COKPAIIECHHH, MPOCTEUIIINN KAYECTBCHHBI aHAJIN3 HAa IIPUMEPE
IPOJYKTOB MUTAHUS U (hapMaIleBTUUECKUX MPErapaToB.

- Co0mtofieHue IpaBul TEXHUKUA 0€30MaCHOCTH MPHU MPOBEICHUH SKCTIEPUMEHTOB C
MpUMEHEHUEM ITU(GPOBBIX JTA00PATOPHIA.

- YMeHue 00pabaTeiBaTh MOTYUYEHHYIO CTATUCTUYECKYIO HH(OpMaIuio ¢ udpoBoit
1abopaTOpUU B IIEJIOM U C OTAETBHBIX JATYUKOB.

- [IpoBOIUTE pacdeThl 1O MOKA3aHUSM KOHKPETHBIX BHIO0B IU(PPOBBIX TaTYHKOB.

- CTpyKTypHpOBaTh U HHTEPIPETUPOBATH HH(DOPMAITUIO, TPEICTABIATH €€ B popme
JIBYXMEPHOMH, TpeXMepHOH MoJien, rpaduka, excel — Tabauipl.

Buabl gesiTeIbHOCTH 00yYAKOUIMXCH, HANPABJEHHbIC HA JTOCTH/KEHHE Pe3yJIbTATOB:
- [IpakTHKOOPUEHTUPOBAHHBIE JEIOBBIE UTPHI,

- Urpel mo3HaBaTenbHOM HAITPABICHHOCTH,

- AHanuTr4eckasi paboTa ¢ MO3HABaTEIbHBIMU U 00YUYaIOIIUMU BUI€OPUIbBMaMU,

- [IpakTUKyMBI C HCCIIEIOBATENLCKUM 000pYI0BAaHUEM,

- CocraBiieHME TEMAaTUYECKUX KIACTEPOB,

- TemaTnueckas nexkuus + guanor,

- UccnenoBatenbCkue NpakTUKyMBI,

- Paborta ¢ uccienoBatenbCKUMU THEBHUKAMU,



- MonenupoBaHue,

- [IpakTrueckue paboThI C OTAEIbHBIMU BUAAMH TATYUKOB,

- BolnonHeHue npakTHYecKUX padoT B TBOPUECKUX IPYIIIAX,

- CaMOCTOSATENbHOM MIIAaHUPOBAHUE MPOEKTHON PadOTHI,

- [Ipe3eHTanus u 3ammTa aBTOPCKOrO0 MUHU-TIPOEKTA.

Opranuzaius IpOeKTHON U yueOHO-UCCIIEIOBATENBCKOM AESITEIbHOCTH 00Y4atOIINXCS:
«IIpakTkym c I poBoi 1abopaTopueit» npeacTaBisieT co00i NPaKTUKYM
€CTECTBEHHOHAYYHOU HANpaBI€HHOCTH, PE3yJIbTaTOM OCBOEHHUS KOTOPOIO SBISETCS
BBITIOJTHEHUE MMPOEKTHBIX PabOT ¢ MpuMeHeHueM UG poBbIX Jadoparopuit. [IpoekTHbIC
paboThl HOCAT MPaKTUYECKUN XapakTep. MoryT ObITh CAMOCTOATENIbHO PEAIM30BAHbI HA
OpakTUKe caMUMH o0yyaromuMucs. B xone peanuzanuu mpoeKTHBIX paboT o0yyaromuecs
HAy4yaTcsl CAaMOCTOSTENbHO MPE3EHTOBATh M MYOIMYHO 3alUIIaTh CBOU MPOEKTHI.

Conep:xxanne kypca «udposas 1adopaTopusi 6M0JIOrHI)
Tema 1. BBeaenue. (5 4)
O3HakoMJIeHHE 00YYArOIIUXCs C TPAaBUJIAMH TIOBEICHUS B O0BEIMHEHNUH, PABUIIAMHU
0€301acHOCTHU MPHU paboTe ¢ HHCTPYMEHTaMHU, 000pYI0BaHUEM B JIA0OPATOPUH, TTOKAPHOIN
0€301acCHOCTH H.
Beenenune B nporpammy. OnpenenieHue 1eneit u 3aaad B paboTe Ha To/I.
3HaueHNe UCCIIEeI0BATENCKUX PAOOT B CUCTEME €CTECTBEHHOHAYUHBIX TUCIUTIIIUH
HccnenoBarensckue paboThl B IPAKTUKE €CTECTBEHHOHAYYHbBIX IUCIIUILINH.
CtpyKTypa ucciaen0BaTeabCKon paboThl. DTanbl IEATEIbHOCTH B UCCIEI0BATENbCKOM
pabore. [Ipe3enTanus cBoei ucciaen0BaTeIbCKONn paboThlI.

Tema 2. O0mee 3HAKOMCTBO ¢ HU(PPOBLIMHU J1adopaTopusivu (8 4)

OcCHOBHBIE IPUHIUITBI pa0OTHI ¢ TU(POBBIMH J1A00PATOPUIMH. 3HAKOMCTBO C
IpOrpaMMHBIM OOecIieueHreM ITUGPOBBIX JIAOOpaTOPHUH.

PaGoTa ¢ maT4nKoM BIXKHOCTH U aHAJIU3 TIOTYYCHHBIX JTAHHBIX.

PaGoTa ¢ maT4rKoM OCBEIIEHHOCTH U aHAJIN3 TIOTYYCHHBIX TAaHHBIX.

PaGoTa ¢ maTurikom TemmepaTypbl OKpYXKaloIel CpeIibl U aHAIU3 TIOTyYEeHHBIX JTaHHBIX.
PaGota ¢ maTyrikom TemmepaTypbl TeJNa U aHATU3 MOJTYYCHHBIX JaHHBIX.

AHanu3 JaHHBIX, TIOTYYCHHBIX C TATYUKOB U(POBOM TaOOpaTOpUH.

Tema 3. IIpakTuKyM C UcnioIb30BaHNeM U(POBLIX JadopaTopuii (21 1)
JIaboparopnas pabota «3mMepeHre BIaXKHOCTH BO3yXa»

JlaGoparopras pabora «OCBEIIEHHOCTh KaK SKOJIOTHYCCKHUHA PaKTOp»
Jlaboparopnas pabota «VccienoBaHue 0OCBEIIEHHOCTH»

Jlaboparopnas pabota «VccienoBanue YHEPIrUU CBETOBOIO MOTOKA
Jlaboparopnas pabota «VccienoBanue TemnepaTrypbl BO3AyXa U BOJbI»
Jlaboparopnas pabota « MOHUTOPUHT TemIiepaTypa aTMOC(HEpPHOTO BO3ayXa»
[Ipe3enTanus npoayKkTa UCCIEIOBAHUS C MpUMEHEHHEM UG POBOI 1abOpaTOpUH.



Y4eOHbIH IJIaH JONMOJTHUTEIBHOH 001e00pa3oBaTe/;IbHOM NPOrPaMMbl 00y4eHH s

1-ro roga o0yyenus

Ne . KomnuectBo yacos @opMBbI aTTECTALINU
HazBanue yueOHbIX MOTyIei

n/m BCErO | TCOpHUsS | MPAKTHUKA |[/KOHTPOJIA

1 | Tema 1. BBogHOE 3aHsTHE. 5 3 2 TBopueckue paboThI

5 Tema 2. OGuiee 3HAKOMCTBO C 8 5 6 [1nan sxciepumeH-
U (POBBIMU JTA00PATOPUSIMHU TaJbHON YacTH

3 Tema 3. IIpakTUKyM C UCIIOIB30- 21 7 14 3anura nNpoeKToOB
BaHUEM LU(DPOBBIX JabopaTopuit
Hroro 34 12 22

KanenaapHo-teMaTuueckoe mJiaHUPOBaHHUE TOMOJTHUTEIBLHOM
o0meodpaszoBarebHOM nporpammbl «l{ndposas 1adopaTopusi mo GMoOJIOrUM»
1-ro roga obyuenus

Ne Tema KoJ1-Bo yacos

n/ Teop | [IpakT

n ust uKa
Tema 1. BBognoe 3ansitue. (5 9) 3 2

1 | O3HakomieHre 00yUYarOIIMXCS C TpaBUJIaMU ITOBEICHUS B 1
00beIMHEHUH, TIPaBUIaMU 0€30ITaCHOCTH MPH padoTe C
UHCTPYMEHTaMH, 000pYAOBaHUEM B JIAaOOPATOPHH, TIOKAPHOU
0€30MacHOCTH.

2 | Beengenue B mporpammy. Onpezenenue nenei u 3aaad B padote Haroa. | 1

3 | 3HaueHue UCCIen0BaTEIbCKUX PA0OT B CUCTEME €CTECTBEHHOHAYUHBIX | 1
muciuiuine MccnenoBaTenbekue paboThl B MPAKTUKE
€CTECTBEHHOHAYYHBIX JUCUHUILINH.

4 | CTpyKTypa HCCIIeIOBATEeIIbCKOM pabOThI. DTalbl ASATSILHOCTH B 1
HCCIIeIOBaTEbCKOM padoTe.

5 | [Ipe3zenTanus cBoeil ucciea0BaTENbCKOW PaOOTHI. 1
Tema 2. O611ee 3HaKOMCTBO ¢ HU(PPOBLIMHU JadopaTopusivu (8u) | 2 6

6 | 1. OcHOBHBIC IPUHIUIIEI PAOOTHI C IIUGPOBBIMH JTAOOPATOPUSIMH. 1

7/ | 2. 3HaKOMCTBO C ITPOTrpaMMHBIM OOecIieueHreM U(DPOBBIX 1
nabopatopuil.

8 | 3. PabGoTa ¢ maT4nKOM BIIa)KHOCTH M aHAJIU3 TIOJYYCHHBIX JIAHHBIX. 1

9 | 4. PaboTa ¢ TaTYMKOM BIQXKHOCTH M aHAJIU3 MOJYyYCHHBIX JaHHBIX. 1




10 | 5. Pabora ¢ JaTYMKOM OCBELIEHHOCTH U aHAJIU3 MOJTYYEHHBIX JaHHBIX. 1

11 | 6. PaboTa ¢ JaTYMKOM OCBELIEHHOCTH U aHAJU3 MOJIYYEHHBIX JAHHBIX. 1

12 | 7. Pabota ¢ JaTYMKOM TeMIIepaTypbl OKPYKaroLIeil Cpebl U aHAIU3 1
MOJTYYCHHBIX JTAHHBIX.

13 | 8. Pabora ¢ gaTunkoM TeMIiepaTypbl OKpYyKarolleil cpelibl U aHau3 1
TIOJTYYCHHBIX JTAHHBIX..
Tema 3. IlpakTukyM C ucnoIb30BaHMeM HUGPOBBIX JadopaTopuii | 7 14
(21 )

14 | 1. JTabopatopHas pabota «/3MepeHne BIaXKHOCTA BO3yXay» 1

15 | 2. JlTaboparopHas pabota «/3MepeHne BIaXKHOCTA BO3yXay» 1

16 | 3. JlTaboparopHas pabota «/3MepeHne BIaXKHOCTA BO3yXay» 1

17 | 4. JJTaboparopHasi paboTa «OCBEIIEHHOCTh KaK 3KoJorudeckuii paxktopy» | 1

18 | 5. JlaboparopHast paboTa «OCBEIIEHHOCTh KaK dKOJIOTHYECKHUI (hakTop» 1

19 | 6. JlTaGoparopHas paboTa «OCBEIIEHHOCTh KaK dKOJIOTHYECKHUM (haKTOp» 1

20 | 7. JJaGopatopHas pabota «VccienoBannue OCBEIICHHOCTH 1

21 | 8. JlaGopatopHas pabota «VccnenoBanue OCBEIIEHHOCTH) 1

22 | 9. JIabopatopHas pabota «VccnenoBanue OCBEIIEHHOCTH 1

23 | 10. JlabopartopHas pabota «MccnemoBanue sHEPTUH CBETOBOTO MOTOKa» | 1

24 | 11. JlabopaTtopHas pabota «VccienoBanue sSHEPTUHA CBETOBOTO MOTOKA 1

25 | 12. JlabopaTtopHas pabota «VccienoBanue sSHEPTUHA CBETOBOTO MOTOKA 1

26 | 13. Jlabopatopnas pabota «MccmenmoBanue TeMiepaTrypsl Bo3ayxa u 1
BOJIBI»

27 | 14. JlabopartopHas pabota «MccmemoBanue TeMiepaTypsl Bo3ayxa u 1
BOJIBI»

28 | 15. JlabopartopHas padoTta «lccienoBanue TeMiepaTypsl Bo3ayxa u 1
BOJIBI»

29 | 16. JlabopaTopHas pabota « MOHUTOPHHT TeMIiepaTypbl atMmocdeprnoro | 1
BO3TyXa»

30 | 17. JTaGoparopnast pabota « MOHHTOPUHT TeMIIEpaTypbl aTMOC(HEPHOTO 1
BO3TyXa»

31 | 18.JIaGoparopnas paboTa «MOHUTOPUHT TEMIIEPATYPHl AaTMOC(HEPHOTO 1
BO3TyXa»

32 | 19. IlpesenTarust mpoyKTa UCCIEIOBAHUS C MPUMEHEHNEM U(PPOBOi 1
naboparopuu.

33 | 20. IlpesenTarust mpoyKTa UCCIEIOBAHUS C MPUMEHEHNEM U(PPOBOi 1
naboparopuu.

34 | 21. TlogBeneHne UTOTOB PabOTHI KPYXKKa 3a TOJ. 1
Uroro 12 22
UTOI'O 34
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Hudposbie 00pa3oBaTeibHbIE pecypehl:
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KomnuiexkT o6opynoBanus il IPOBeAeHUS KPYKKA:
. Hudposeie naboparopuu
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5. JlaTuuku comeprKaHus KUCIOPO/Ia.
6. JlaT4rKH OCBEIIEHHOCTH.

7. JlaTunKu TemMIeparyphl.

8. JlaTunku BIaXKHOCTH.

9. JlaTuynk# COKpAIeHHS ceparia.

10. JlaTuyuKy ObIXaHUS.

11. JlaTumku naBiaeHUS
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Cnmcok ucnosib3yeMou JJUTepaTypsbl.
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