1. TlosicHuTebHASA 3aIIUCKA

Ha coBpemeHHOM 3Tane ojHa W3 CTpPATErMUECKUX Iiefiel B JIOMOJHUTEILHOM 00pa3oBaHUU
OpUEHTUPOBaHA Ha Pa3BUTHE €CTECTBEHHO-HAYYHOI'O M TeXHUYecKoro HampasiieHus. Co3iaHue cetu
JETCKUX TexHomapkoB «KBanTtopmym» sBisieTcss QemepanibHBIM MPOEKTOM ATEHTCTBA CTpaTernye-
CKUX MHUIIMATUB, HAIIPABJICHHBIX HA Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH OOyUarommxcs, X camo-
CTOSITeTIbHOCTH, MHUIIMATUBBI, CTPEMJICHHS K caMOpealiu3allid U caMoomnpeieieHnto. JlonomHuTenb-
Has o01meoOpa3oBaTenbHas oOImepa3BuBaromas mporpamma «OCHOBBI OMOTEXHOJOTHIY» (maliee —
[Iporpamma) 6a30Boro ypoBHsI UMEET €CTECTBEHHO-HAYUHYIO HApaBIeHHOCTh. [Iporpamma Hampas-
JieHa Ha GOPMHUPOBaHUE Y O0YUAIOIIHMXCS TPEICTABICHUH W MPaKTHUECKINX HABBIKOB B 00J1aCTH ecTe-
CTBEHHBIX HayK, OpMHUpOBaHUE y OOyUarolIUXcs MHTEepeca K JaHHOMY HANpaBlIEHUIO, a TaKXKe Ha
pa3BUTHE KPEATUBHOT'O MBIIUICHUS U CAMOMOTHBAIUH.

AKTYaJbHOCTH NPOrPaAMMBbI
buonorust 1 OMOTEXHOJIOTUSI — AKTUBHO Pa3BUBAIOIIMECS OTPACId COBPEMEHHOM HaydHOU

MbIcTH. Pa3paboTKu B JaHHBIX 00JIACTSIX MO3BOJISIOT PEIIaTh HIMPOKUNA KPYT BOIIPOCOB, CBS3AHHBIX C
OXpaHO#l 3/I0POBBSI YEJIOBEKA, MOBBIIIEHHEM 3()()EKTHBHOCTH CEIBCKOXO3SHCTBEHHOTO W IPOMBIIII-
JIEHHOTO IIPOM3BOJICTBA, 3AIIUTON Cpeslbl OOMTaHUs OT 3arpsi3HEHHMH, OCBOGHUEM IIyOMH OKeaHa U
KOCMMYECKOro npocrpaHcTBa. CoBpeMEHHbIE OMOJIOTMYECKHE 3HAHMS IMO3BOJLIFOT CO3/1aBaTh METO-
JIIKH, HAIIPABJICHHBIE HA KOHCTPYHMPOBAaHUE KJIETOK HOBOT'O THIIA; HECYIIECTBYIOIIME B IIPUPOJE CO-
YyeTaHHsl TeHOB; MPOEKTUPOBATh U BHEAPSTH B IPOM3BOJCTBO pa3nyHble MHTEpdeNchl B3auMoaeH-
CTBUS YEJIOBEKA M JJIEKTPOHHBIX YCTPOHCTB. Peanmsanms [IporpaMmel MO3BOJISET aKTyalu3upOBaTh
3HAHMS OOYYAOUUXCS B JAaHHOM HAIIPaBJICHUH HAYYHOH MBICITH M ()OPMUPOBATH y HUX IpEICTaBIIe-
HUS ¥ IPaKTUYECKHE HABBIKK B 00J1aCTU OMOTEXHOJIOTHH, TI03TOMY JJAHHAs IIporpamMma siBJISIeTCs ak-
TyaJIbHOM.

Ilenarornyeckas meaecoo0pa3HOCTb NPOrPaMMBbI
[lenaroruueckas nenecoodbpaznocts IIporpamMmel 3akitoyaercss B 0COOCHHOCTSIX OpraHU3aIliu

00pa30BaTeNbHOTO Mpollecca: U3YYeHHe TEOPETHUECKOT0 Marepualia MPOUCXOIUT Yepe3 MpaKThye-
CKyIO JesTenbHOCTh. [IpakTrdeckas pabota sBiseTcs mpeoliagaromei, 9To ClocOOCTBYET 3aKper-
JICHUIO TTOJTYYCHHBIX HABBIKOB.

OTtim4uTeIbHbIC 0CO0EHHOCTH NPOTPAMMBI
[Iporpamma unTerpUpyeT B cede JOCTHKEHHsI COBPEMEHHBIX HAIllpaBIeHUN B 00J1acTU OHOJI0-

A 1 OMOTEXHOJIOTUH. 3aHUMAsICh TI0 JAHHOUM MporpaMMe, 0Oydaroluecs T0JKHBI HAyYUThCs Iia-
HUPOBAaTh U PEATM30BBIBATH KOHKPETHBIC HCCIIEIOBATEILCKUE W TPUKIAIHBIC 3a]adyd, MOHUMATh
pOJIb HAYYHBIX HCCIIEIOBAaHHUIA B COBpEMEHHOM Mupe. Peanmuzanusi mporpamMmbl Mpeanoyiaract Hc-
MOJIb30BaHNE HATYypaJbHOW HATJISTHOCTH, MMOCTAHOBKY OIBITOB U JKCIEPUMEHTOB, HAOIIOJICHUS 3a
KUBBIMU OpraHU3MaMu. Y Melloe UCIIOIh30BaHKE KUBBIX U repOapHbIX OOBEKTOB B COYETAHUH C JIPY-
TUMU CpPeJCTBAMU 00YUYEHUS, OPTaHU3aIUsl CAaMOCTOSTEILHOM paboThl CIOCOOCTBYIOT YIUIYOJICHHIO U
pacmupeHnio ONOJIOTHYECKIX 3HAHMMA
o0yygaromuxcsi.

Leas nporpamMmbl — GOpMHUPOBAHUE U PA3BUTHE Y O0YUAIOIIUXCST 0a30BBIX KOMITETCHIINN B
o0acTi OMOJIOrMK U OMOTEXHOJIOTUH.

3agaun:

1. O6yuaromue:
- pa3BuTHE y 00Yy4aIOIUXCs TO3HABATEILHOTO HHTEpECca K IPEIMETHON 00J1acTh OHUOJIOTHS;
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- popMUpOBaHUE TPEICTABICHUA O XKUBOM OOBEKTE MpH paboTe HA CTHIKE PA3IUYHBIX 3HA-
HUH, B TFOOOH 00TaCTH YeTOBEUECKON MPAKTUKH;

- (opMHpOBaHHE MPAKTUICCKIX HABBIKOB B 00JIACTH OMOJIOTHH U OMOTEXHOJIOTHH;

- OCBOCHHE METOJIOB 3JIEMEHTAPHBIX OMOJIOTHYECKUX HCCIIEAOBAHMA, HHTEPIIPETAIINH TTOITY-
YEHHBIX Pe3yJIbTAaTOB M MPUMEHEHHsI Pe3yIbTaTOB Ha TPAKTHKE.

PazeuBarommue:
- pa3BUTHE MCUXO(PHU3NOTOTHIESCKIX KAUECTB y OOYYAIOMIMXCS: MaMsTH, BHUMaHUS, CIOC00-

HOCTU JIOTUYECKH MBICIIUTh, AHATU3UPOBATH, KOHIIEHTPUPOBATH BHUMAHKE HA IJITABHOM;

-pa3BUTHE HABBIKOB CAMOIIO3HAHUS U CAMOOIIPEICIICHUS,

-popMupoBaHUE KOMMYHUKATUBHBIX HAaBHIKOB W HABBIKOB COTPYJHUYECTBA C B3POCIBIMU U
HaBBIKOM pabOTHI B KOMaH/IE;

pa3BUTHE YMEHHWI M3JIaraTh MBICIH B YETKOW JIOTUYECKOW MOCJIEN0BATEIRHOCTH, aHAIN3UPO-
BaTh CUTYAIlMIO U CAMOCTOSATENIBHO HAXOUTh OTBETHI HA BOIIPOCHI ITYTEM JIOTUYECKHUX PACCYKIACHUM;

- pa3BUTHE TBOPYECKOTO M PALMOHAIBHOIO MOIX0/1A K PEIICHUIO 3a/1ay4;

- caMopeayu3alus B XOJ€ HCCIeI0BaTENbCKON, SKCIIEPUMEHTATLHON300peTaTeNbeKON Jes-
TEJIBHOCTH W HAYYHO - TEXHUYECKOT0 TBOPYECTBA.

BocnurareabHbie:
- BOCIIMTaAaHHUC HaCTOﬁqHBOCTH, CO6paHHOCTI/I, OpTraHu30BaHHOCTH, AKKYPATHOCTU;

- BOCIIUTaHME KYJIbTYPhI OOIICHMSI U BEJICHUS IUAJIOra;

- BOCITUTAHUE HABBIKOB OCCKOH(IMKTHOTO B3aMMOJICHCTBHS C JKUBBIM OOBEKTOM B cpejie 00H-
TaHUS;

- opmupoBaHUe U pa3BUTHE COLUATHHON U MPOPEeCCHOHATHHON MOTHUBAIIUY.

Karteropust 00y4arommxcsi 1 CpOKH peaTu3anuu

[IporpaMmmMa opreHTHpOBaHA HA JOMOJHUTEIBHOE 00pa3oBaHue O0YyUaroNXCs ABYX BO3pacT-
Hoit kareropun 10-11 net (6a30BbIi ypoBeHb) ¢ 00BEMOM YacoB — 72 W 4acTOTOM BCcTped 1 pa3 B He-
JIENIO T0 2 Yaca U AJis MoaApocTKoB 12-14 neT (yrayOieHHbId ypoBeHb) ¢ 00beMoM yacoB — 144 u ya-
CTOTOM BCTpeu 2 pa3a B HeAelnmo 1o 2 yaca. DopMbl 1 METOJIBI OpraHU3allK JeSTEIbHOCTH OPUEHTH-
POBaHbBI Ha UHIUBUAYaIbHBIC M BO3PACTHBIE 0COOCHHOCTH 00yYarOIIMXCS.

[Iporpamma paccuntana Ha 1 o7 oOydeHwHs.

[IpogomxuTensHOCTh Y4eOHBIX 3aHSATHI yCTaHOBJICHA C YYE€TOM BO3PACTHBIX OCOOEHHOCTEMH
00yJaromuxcsl, JOIMMyCTAMOW HArpy3Kd B COOTBETCTBHW C CAHMTApPHBIMA HOPMaMH ¥ TpaBUIIAMH,
yrBepxkaeHapMuA CII 2.4.3648-20 «CanuTapHO->IUAEMHOJIOTHYECKIE TPeOOBAHUS K OpraHU3alUsIM
BOCIIUTAHUSI U OOYYEHHSI, OTJbIXa U O3JI0POBICHUS AeTeld M MoIoa&xku». [Iporpamma BKIO4aeT B
ce0st TeopeTUYecKe U MPaKTUIECKUE 3aHSITHS.

ILnanupyemble (0:kuaaeMble) pe3yabTATHI 0CBOCHUS MPOrPaAMMBbI:

[1o uroram o0yuenus no [IporpamMmme oOydaromuecs noaydyaT cleAyIOIUue KOMIETeHIUU:

JInuHbIe KOMIeTeHIUN:

- MOTHBaNMs K OOYYEeHHUIO, TOTOBHOCTh W CIIOCOOHOCTh K CaMOPAa3BHTHIO M caMooOpa3zoBa-
HUIO HAa OCHOBE MOTHUBAIMU K 00YUEHUIO U TIO3HAHUIO;

- [EJIOCTHOE MUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0IIeCTBEHHOMN NPaKTHKH;



- KOMMYHHKATHBHBIC KOMIIETEHTHOCTH B OOINEHUU U COTPYAHHUYECTBE CO CBEPCTHUKAMHU U

B3pPOCJIBIMU B IIpoliecce 00pa3oBaTebHOM JIeSITEIbHOCTH.
MertanpeaMeTHble KOMIIETEHIIMHU:

- YMEHHUE CaMOCTOSITEJIbHO IIJIAaHUPOBATh MYTH JOCTUKEHHUs Ileliel, B TOM YHCIie albTepHa-
TUBHBIC, OCO3HAHHO BBIOMpPATh HamOoJiee 3(P(EeKTHBHBIE CIOCOOBI pelleHUs YUeOHBIX W ITO3HaBa-
TENbHBIX 3a/1a4;

- YMEHHE COOTHOCHUTH CBOM JIEHCTBUS C IJIAHUPYEMBIMU Pe3yJIbTaTaMU, OCYIIECTBISTH KOH-
TPOJIb CBOEH JEATEIHHOCTH B MpOIlecce JOCTHKEHUs pe3ylibTaTa, OIpeessiTh ClIocoObl AeWCTBUN B
paMKax MpeayioKeHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JEUCTBUSI B COOTBETCTBHUH C
W3MEHSIOLIEHCS CUTyallueH;

- YMEHHE MPaKTUYeCKH IPUMEHSTh MOJy4YeHHbIe 3HAHUS B XOJIe YUeOHOM U MPOEKTHOM Jes-
TEJIBHOCTH.

IIpenmeTHbIe KOMIETEHITHH:

- MIOHUMAaHKE POJIU €CTeCTBEHHBIX HAYK U HAYYHBIX UCCIICJIOBAHUN B COBPEMEHHOM MHUPE;

- 3HAHUS O PANIUYHBIX HAMIPABJICHUSX PA3BUTHS COBPEMEHHON OMONOTHH M OMOTEXHOJIOTHH,
a TaKKe CMEXHBIX OTpacieil 3HaHMUS;

- IPUMEHEHUEe HAyYHOTO MOAXO0/a K PEIICHUIO PAa3InYHBIX 3aJlad, OBIaJeHe yMeHueM (op-
MYJIHPOBATh TUIIOTE3bl, IUIAHUPOBATH M MPOBOAUTHIKCIIEPUMEHTHI, COOTHOCUTH CBOM JAECUCTBUS C
IUIAHUPYEMBIMH pe3yJIbTaTaMu,

- OCYIIECTBIIATH KOHTPOJIb CBOEH JeITeTHhHOCTH B TIpoIlecce JOCTHKESHHSI pe3yJIbTara,

OTIPEJIeNIATH CIIOCOOBI U IEHCTBUS B paMKax MPeIIOKEHHBIX YCIOBHUHA U TpeOOBaHUM, KOPPEK-
TUPOBATH CBOM JACHCTBHUS B COOTBETCTBUH C U3MEHSIOIIENCS CATYaIUe;

- OCBOCHHE TEXHUK MUKPOCKOIINH;

- IOJTyYeHHE TPAKTUYECKUX HABBIKOB paObOThI B COBPEMEHHOM

OMOJIOrMYeCKOi JTabopaTopuu;

- YMEHHUE HHTEPIPETUPOBATEH TOMYyUYEHHBIE Pe3yIbTaThl, IPOBOIUTH

00paboTKy pe3ysIbTaToOB U3MEPEHU ¢ UCTIOIB30BAaHUEM MTAKETOB MTPHUKIIATHBIX

IPOrpamMM.

KoMMmyHuKaTHBHBIE KOMIIETEHIIUH:

- BBICJTYIIMBATh U IPUHUMATh BO BHUMAHKE B3IJISAbI APYTUX JIFOEH;

- OpraHW30BBIBaTH Y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO AESITEIHHOCTh C MEAaroroMm u
CBEpPCTHHUKAMHM: HaXOJUTh 00IIee pelieHne 1 pa3peniarb KOHPIUKTH HA OCHOBE COTJIaCOBaHUS MO3U-
i 1 y4€Ta HHTEPECOB;

- hopmymupoBaTh, apryMEeHTHPOBATEH M OTCTAUBATh CBOE MHEHHE.

SoftSkills (HagnpodeccnonanbHbIe HABBIKH):

KOMMYHHKA0eTbHOCTh, OPraHU30BAaHHOCTh, YMEHHE padoTaTh B KOMaHje, MyHKTYalbHOCTD,
KPUTHYECKOE MBIIIUIEHUE, KPEATUBHOCTh, THOKOCTD, IPYKETIOOHOCTD, TUAEPCKUE KayecTBa.

HardSKkills (y3xue npogeccnonanbHbIe HABBIKH):

[IOCTAaHOBKA OMNBITOB U SKCIIEPUMEHTOB B 00J1aCTU OMOJIOTUH U HKOJIOTUHU; CO3/jaHle OUOJIoru-
YECKHUX MOJIEJIeH, MAaKeTOB; HaBBIKK pabOThI Ha OMOJIOTHYECKOM JIA0OpaTOPHOM

000pyI0BaHUY; aHAJIU3 U CUHTE3 UHPOPMAITHIH.



1. YueOHbIii uian (6a30BbIi YPOBEHB)

n/n B Tom umncie
HaumenoBanue pa3nenoB v AUCUUIDINH it Tpynmsl 1 (72 waca) Bcero
Teopus IIpakTuka
1 Bronorus xak Hayka o *HBOI mpupone 2 1 1
2 3ajgaun ¥ MepcreKTUBLI HANPaBJIeHNI COBPEMEHHOI OMoJI0rnn 2 1 1
3 MeToabl uccneaoBaHus B GMOIOruu 2 1 1
4 Hagbiky HaOmMoOJeHNUs ¢ NCMONB30BAHNE ONTHYECKUX MPUOOPOB 2 1 1
5 [TpakTHKyM ¢ TPOCTBIMU OMONOTUYECKMMU MOJEISIMH 2 1 1
6 Buomorus: 06macTs MpoQecCHOHATBHOM NesITeTbHOCTH 2 1 1
7 CoBpeMeHHass OOTaHHKA: KJIETOYHOE CTPOCHHUE JINCTA 2 1 1
8 CTpoeHue pacTUTENbHOM KIIETKU: U3y4eHUEe MUKPOIIPENnapaToB 2 1 1
9 Uzroropnenre n HAOIIOICHNE MUKPOTIPETIAPATOB 2 1 1
10 PacTtuTenbHbIe TKaHU: CTpOEHWE W (QYHKIINN 2 1 1
11 Crebenb: cTpoeHue, TUIBL. HabmoneHue 3a ABMKEHUEM BOIbI 2 1 1
12 PacturensHble nurmenTel. @OTOCUHTES. 2 1 1
13 Kopenb: ocobeHHOCTH CTpoeHUs U (PyHKLMU 2 1 1
14 PocT kopHs. 2 1 1
15 LBerok. CtpoeHue. OnbuieHuE. 2 1 1
16 Cewmsi: ero ctpoeHue U (DyHKLUH. 2 1 1
[MuTatenbHble Cpeabl U METOABI BbIACICHUSA YACTBIX KYJIbTYP 2 1 1
2 OCHOBBI CaHUTapHO- OAKTEPHOJIOTUYECKOr0 aHalu3a 2 1 1
Muikpoduiopa Bo3iyxa 2 1 1
4 Mukpodiiopa Boabl. 2 1 1
Muikpodiiopa moyBbl 2 1 1
6 Muxkpoduiopa denoBeka 2 1 1
7 TkaHu, opraHsl, CHCTEMBI OPTraHOB 2 1 1
[Ipouecchl KU3HEAEATENLHOCTH OPraHU3MOB 2 1 1
Perynsiuus npoueccoB xKU3HEAEATENbHOCTU 2 1 1




10 JKn3HeHHBbIE IUKIIBI OPraHU3MOB 2 1 1
11 Brnmsinne okpy:katoreit cpeapl Ha paboTy OPraHOB M CUCTEM OPTaHOB 2 1 1
yeJoBeKa
12 DaKTOpbl KOCMUUECKOTO MPOCTPAHCTBA 2 1 1
13 PasButue xxu3Hu Ha 3emiie NIpU y4acTul KOcMoca 2 1 1
14 MexaHu3M, BU/IbI, JOPMBI ¥ CHCTEMBI TIOBEICHHS JKUBOTHBIX 2 1 1
15 VYcnoBHblH peduiekce 2 1 1
16 ®opMUpoBaHUE MOBEICHHS KUBOTHBIX 2 1 1
17 Hzyuenue opranuszma Ha npumepe Ahatina 2 1 1
18 H3ydeHne opraHusMa Ha mpuMepe TpalecKaHUWH. 3arpys3ka ¢iopapu- 2 1 1
yma. ['maponoHuka
17 BuomonuTOpUHT 2 1 1
18 IlonBeaenue UTOroB 2 - 2
BCEI'O 72 35 37

2. YueOHblii maH (yriiyOJieHHbIH YPOBEHbB)

n/n B Tom uncne

HaumeHoBaHue pa3fenoB U AUCUUIIINH A8 rpynisl 2 (144 yaca) Bcero
Teopus IIpakTuka

1 BBoaHoe 3ansiTHe. BBeaeHHe B IpeIMeT, TEXHUKA 0€30MacHOCTH 2 1 1

2 Pa3gen 1. Buonoruyeckue Hayku M npogeccuu 8 2 6
Tema 1.1. buonoruueckue HayKku 4 1 3
Tema 1.2. Bee npodeccrn BaxxHbI 4 1 3
Pa3nen 2. CoBpemeHHasi 60TaHMKA 24 9 15
Tema 2.1. KnetouHoe cTpoeHue pactenuii. Jlucr 4 1 3
Tema 2.2. PactutenbHble TkaHu. CTebenb 5 2 3
Tema 2.3. PactutenbHble nurmenTsl. @oTOCUHTES 5 2 3
Tema 2.4. KopeHb 5 2 3
Tema 2.5. I1seTok. Cemst 5 2 3
Pa3aen 3. Mukpokocm 35 14 21




Tema 3.1. MukpoOuonorus 5 2 3
Tema 3.2. ITutatenbHble cpeibl U METOBI BBIIENEHUS YUCTBIX KYJIbTYP 6 2 4
Tema 3.3. OCHOBBI CaHUTAPHO- OAKTEPHUOJIOTHUECKOTO aHATN3a 5 2 3
Tema 3.4. Mukpoduiopa Bo3yxa 5 2 3
Tema 3.5. Mukpodiopa BoabI. 5 2 3
Tema 3.6. Mukpodiopa mouBsI 5 2 3
Tema 3.7. Mukpoduiopa yenoBeka 4 2 2
Pa3nen 4. AnaTomusi, Mopgosorusi ¥ pusnonorusi yesoBeKa v JKu- 26 10 16
BOTHBIX

Tema 4.1. Tkanu, opransl, CACTEMBI OPraHOB 5 2 3
Temnl 4.2. [Tpouecchl )Ku3HeneATETbHOCTH OPraHu3MOB 5 2 3
Tewma 4.3. Perynsuus npoLeccoB )KU3HEAEATENbHOCTH 5 2 3
Tema 4.4. )KuzHeHHbIe LUKl OPTaHU3MOB 5 2 3
Tema 4.5. BnusiHue okpyXaroieii cpeasl Ha paboTy OpraHOB M CUCTEM 6 2 4
OpraHoB YeJIOBeKa

Pazpnen 5. KocmoGuonorns 11 4 7
Tema 5.1. @akTOpbl KOCMHUUECKOTO MPOCTPAHCTBA 5 2 3
Tema 5.2. Pa3Butue xu3HU Ha 3eMile IPU y4aCTHH KOCMOCa 6 2 4
Pa3ges 6. ITos0rust AKUBOTHBIX 16 6 10
Tema 6.1. MexaHu3Mm, BUIIbL, GOPMBbI 1 CUCTEMbI MOBEIEHHS JKUBOTHBIX 5 2 3
Tema 6.2. YcnoBHsIi pedrexc 5 2 3
Tema 6.3. @opMupoBaHe NOBEIECHHUS )KUBOTHBIX 6 2 4
Pazpnen 7. [NonmdpokycHoe Bugenne opranusma. Opranusm kKak Jjie- 10 3 7
MEHT IKOCHCTeMBbI

Tema 7.1. U3yuenue opranusma Ha npumepe Ahatina 5 2 3
Tema 7.2. M3ydeHue opraHu3Ma Ha mpuMmepe TpaJecKaHLMU. 3arpy3ka 5 1 4
(opapuyma. I'mapormoHuka

Pa3gen 8. Opranusm kak 3xocuctema. BBeneHue B 3kcnepuMeHT 10 3 7
Tewma 8.1. bBuomMmoHUTOPUHT 5 2 3
Tema 8.2. JlabopaTopHBIit XUMIUYESCKHUIA aHATTN3 5 1 4




Pasznen 9. [lonBenenne uToros 2 - 2

BCEI'O 144 52 92

3. Copaep:xkanne y4yeOHOro njana 6a3oBoro ypoBHs

BBenenne. 3nakoMcTBO ¢ mporpammoit «brnokBanTym». MHCTpyKTax Mo TeXHHUKe Oe30MmacHo-
CTH

buonorust — akTHBHO pa3BUBAIONIAsICSl OTpaciib COBpeMeHHOU Hayku. B3risin B Oyayinee. 3a-
Jlauyl ¥ TU1aH paboThl. MHCTpyKTaX 1o TeXHUKe 6€30MacHOCTH.

Tema 1. broJiorust Kak Hayka O JKHUBOU IIpUPOJIE.

CyIHOCTb JKW3HH U CBOMCTBA JKMBOTO. 3aJ1a4i U NIEPCIIEKTUBHbBIE HAIPABJICHNS] COBPEMEHHOMN
Omonorun. MeToJbI UCCIIeIOBaHUS B OMOJIOTHH: HAONIOIEHUE HEBOOPY)KCHHBIM TJ1a30M WM C HC-
MIOJIb30BAHNEM ONTHYECKUX U MHBIX MPUOOPOB, BU3yAIN3AlUS KUBBIX CTPYKTYp U MPOIIECCOB, HEO-
CTYIHBIX JUISI IPSIMOTO HAOIIOICHUSI.

HaBpikn HaOMIOIEHNS C MCIOIB30BAaHUEM ONTHYECKUX MPUOOPOB: paboTa ¢ JIyMoi, MHUKPO-
ckornoM. [TpakTukyM ¢ mpocTeHImuMu OMOTOTHIECKUMH MOICTISIMU.

Tema 2. Bce npodeccun BaskHbI

buonorus: obnactu mpodeccnoHanbHOM AeaTeIbHOCTH. ATiac HOBBIX mpodeccuit. Hayku,
M3YYaloIye KU3Hb Ha OHTOTEHETHIEeCKOM (OpraHUu3MEHHOM) ypoBHE: Mopdosorus u anatomus, Qu-
3UOJIOTHSI, OMOJIOTHSI Pa3BUTHS, ayTIKOJIOTHS, TeHEeTHKa, rTurreHa. Hayku, nzydaromue >Ku3Hb Ha 10-
MyJISIUOHHO-BUIOBOM ypPOBHE: MOMYJISIIIMOHHAS OWOJOTHUS, TeHETUKA MOMYJSIUN, TEOPHsS DBOIIO-
nuu. Hayku, n3yyaromue u3Hb Ha SKOCUCTEMHOM YPOBHE: 9KOJIOTHUS, OMOTEOII€HOIOT U, YUEHUE O
O6uocdepe, Kocmuueckasi Ouonorusi, reorpadus.

Tema 3. Kinerounoe crpoenne pacrenuii. Jinmer

Knerounoe crpoenue pacrenuii. Jlucr. JIucropacnonoxenue. DNuaepMUc JICTa. Y CThULA U
WX 3HaUEHUE B )KU3HM pacTeHus. YeueBUUku. TpaHCcUpaIys U TyTTaIus.

CrtpoeHne pacTUTEThHOU KIETKH (MHUKpPOIpEeNaparhl pacTUTENbHBIX KJIETOK, KOXKHUIA JyKa,
BEIpAIIeHHAs] KyJIbTypa IMJIECHEBOrO rpuda MEHUIMIUIA WM MYKOpPa, TUIOBI pIOUHBI, KIyOeHb Kap-
todens). HabGmonenne 3a yCThHUHBIMU JIBUKSHUSMH T10]T MUKPOCKOIIOM. VcriapeHne BOJbI TUCThSI-
MHU.

Tema 4. PacturesbHbie TKaHu. Credenn

PactutenbHble Tkanu, cTpoeHre U GyHKIMHU. [IOKpOBHBIE U MEXaHUUYECKUE TKAHU PACTCHHIA.
[IpoBonsmue Tkanu pactennit. Ctedens. Tumbl crebmeit. Habmonenue 3a nepeaBukeHrEeM BOJBI IO
cTebro.

Tema 5. PacTutenbHble nurMeHTbl. @oTOCHHTE3

Pacturenpubie murmMenTsl. Xiopodwmut. KaporuHonasl. AHTonnanbl. KiieTouHble CTPYKTYPHI,
cBsi3aHHbBIE ¢ poTocuHTe30M. DOTOCHHTE3 U €ro MPUPOA.

OOpa3oBaHusl OPraHUYECKOro BelecTBa (KpaxMajia) B JINCThIX Ha CBeTy. Bimsaue Ha ¢oTo-
cuHTe3 yciouii cpenbl. [lonyuenne xnopodunna. [logydenrne aHToMaHOB.

Tema 6. Kopenb

Kopenb. OcoOEHHOCTH CTPOEHHS B CBSI3U C BBINOIHSAEMOM (yHKIMeH. TUlbl KOpHEBBIX CH-
cteM. Poct kopus. [logHaTre BoMbI B pacTeHuu o cocynam. @otorponusm. ['eoTponnam. Brusuaue
Pa3IWYHBIX KOHIIEHTPAIIWI TETEPOayKCHHA HA POCT KOPHEN.

Tema 7. IIBeTok. Cems

[IBetok. Ctpoenne mBerka. OnbuieHue. Bunbl onbuieHus. [IpucnocoOneHus: K ONbUICHUIO.
[Tembma. Cemsi, ero ctpoenune u Gynkmun. Knaccndukanus cemssH. @uToropMoHbl. (upHBIE Maca.
ATKaoupl.

Brinenenue 3¢pupHBIX Maces MATPYCOBBIX.

Tema 8. Mukpoomuosiorus




[Ipenmer u 3amaun mMukpoOuosioruu. MukpoopranuzMbel. CucreMaTHka M HOMEHKIIATypa
MHUKpOOpraHm3MoB. OCHOBHBIC pa3eNibl MUKPOOMOJIOTHUHU: 00INas, TeXHUYecKas, CelbCKOXO03sii-
CTBEHHAsl, BeTepUHApHAs, MEIUIIMHCKAsI, CAaHUTapHas. MeTobl 1 IeTH MUKPOOHOIOTHH.

Texnuka OezomacHocTy Ipu padoTe B OMOIOTHYECKOH TabopaTOpuu MO HaNpaBIeHUIO «MUK-
poGuosnorus». Urenue MukpornpenaparoB. M3rotTopineHne npocTedmx MUKpornpenaparos.

Tema 9. IlutaTteabHbIE CPeIbl U METOAbI BbIAEIEHHS YHUCTHIX KYJIbTYP

[Tutarenpuble cpeapl. Kimaccuduranmss MHUKpOOHMOJIOTHYECKUX NHTATEIBHBIX CPEd: CpeIbl
OTIpEe/IeIEHHOTO U HEONpeeIEHHOTO COCTaBa; HATYpalbHbIE, MMOJTYCHHTETHUYECKAE U CHHTETUUECKHUE;
OCHOBHBIE, JHATHOCTUYECKUE, AICKTUBHBIC; TUIOTHBIE, MOTYKUIKUE, JKUJKUE, CyXue, chimyune. Tpe-
OoBaHusl, IpebsiBIsieMble K cpesiaM. [Ipurorosnenue cpen. Metoibl MOCEBOB.

MeTtoasr ¢ukcaruu u okpamuBanus. CoctaB muTaTenbHON cMmecH. [lomydeHne 3MeKTUBHBIX
KyJlbTyp (cenHas najgouka Bacillussubtilis).

Tema 10. OcHOBBI CAHUTAPHO- 0AKTEPHOIOTUIECKOT0 AHAIN3A

[lonsiTie 0 caHUTapHO-MOKA3aTeIbHBIX MHKpoopranusmax. KocBeHHbIe MOKa3aTelu 3arpss-
HeHus. [[puHIUIBE caHUTapHO-MUKPOOHUOIOTHYECKUX HCCIIEOBAHU.

Tema 11. Mukpod.iopa Bozayxa

Muxkpoditopa armocdepHOTo Bo3ayxa. Mukpodiopa Bo3ayXa 3aKphITBIX MoMemeHui. HMc-
ClIeJIOBaHUE BO3/yXa. JTalbl CaHUTAPHO-MHKPOOMOIOTHYECKOTO HCCIIEAOBAaHMs BO3ayXa: OTOOp
mpo0; 06padoTKa, TPAaHCIOPTUPOBKA, XpaHEHHE MPOO, MOIyICHHE KOHIIEHTpaTa MUKPOOPTaHN3MOB;
0OaKTEepUOTOrHYECKU TOCEB, KYJIHTHBUPOBAHUE MHUKPOOPTaHW3MOB; UACHTU(UKAIMS BBIACICHHON
KyJIbTypbl  (OIpeJesieHne TaTOreHHbIX W CAHUTApHO-IOKAa3aTEeNbHBIX  MUKpPOOPraHU3MOB,
OMHUY).KonnyecTBeHHBIN aHAIN3 MUKPOOPraHU3MOB BO3/1yXa.

Tema 12. MuxkpodgJiopa Boabl. CaHUTapHO-MUKPOOHOTIOTHUECKOE UCCIIETOBAHUE THINEBHIX
npoaykToB. Crienuudeckas u Hecrerudpuaeckas MUKpodIopa NHINEBBIX TPOaAyKTOB. Mccienoa-
HUE MUIIEBBIX TPOAYKTOB. CaHUTApHO- MUKPOOUOIOTHYECKOE HCCIETOBAHNE MOJIOKA M MOJIOUHBIX
IIPOJYKTOB

[TonydyeHnue YUCTBIX KyIbTyp OakTepwii. Mukpodaopa NumieBsx mpoaykToB. OmpeneneHue
crerupuIecKoil MUKPOQIIOPHI KACIIOMOJIOYHBIX IPOIYKTOB.

Tema 13. Mukpodaopa nousb1

CaHuTapHO-MHKPOOHOJIOrH4YecKOe HccieloBaHue MouBbl. [laToreHHble 115 yenoBeka MUKPO-
opranu3mbl nouBbl. MccnenoBanue mouBbl. CaHUTApHO-IIOKA3aTEIbHBIE MUKPOOPTaHU3MBI TTOYBBI.
Omnpenenenne OMUY noyBkl.

Boigenenne M KOJMYECTBEHHBIH ydeT MHKPOOPraHM3MOB IOYBBI METOJIOM MPSIMOTO CHeTa
C.H. Bunorpazuckoro.

Tema 14. MuxkpodJiopa 4eioBexa

Muxkpoduiopa opranuzma yenoBeka. OyHkuun HopMaibHOU MUKpodIopel. Mukpodiopa ko-
xu. OCHOBHBIE TIPEACTABUTEIN MHUKPO(IOpPHI KOKU. MUKpo(hIopa BEepXHHUX JbIXaTeNbHBIX ITyTEH.
KauecTBeHHBII U KOJIMYECTBEHHBIH COCTAB MUKPOOPTaHU3MOB Pa3IMUHBIX OTJEJIOB MUIIEBAPUTENb-
HOro TpakTa. J[ucbakteprno3. DyHKIUN HOPMATBHON MUKPODIOPHI KHIIEYHHUKA.

AnHamm3 MAKPO(IIOPHI CIM3UCTOW 0OOIOUKH TTOJIOCTH PTa M 3yOHOTO HaJleTa, KOXKHBIX TTOKPO-
BOB.

Tema 15. Tkann, opranpl, cuicTeMbl OPraHOB

Tunp! TKaHel MHOTOKJIETOYHBIX )KUBOTHBIX: IOKPOBHBIE (IMUTENUATBLHBIC), COSMHUTEIbHBIC,
MBbIIIIEYHbIE U HEepBHAs TKaHU. OpraHbl U CUCTEMbI OPraHOB OpraHU3Ma: OMOPHO-/IBUraTeNIbHAas, Jbl-
XaTenpHasl, MUIEBapUTEIbHAS, KPOBEHOCHAS, BEIICTIUTENbHAS, TI0JIOBAsl, HEPBHASI CUCTEMBI.

OcoOeHHOCTH CTPOCHHS M OCHOBHBIE MPEICTAaBUTENN PAKOOOPA3HBIX; CTPOSCHHE HACEKOMBIX
Ha npuMepe Tapakana. CTpoeHne KOCTHOU phIOBL. CTpoeHne KpbIchl. OCOOEHHOCTH CTPOSHUS MO3TO-
BOTO U JIMIIEBOTO OTJENIOB yepemna. M3yueHne BHEIIHEro BI/1a OTAETbHBIX KOCTEH.

Tembl 16. IIponeccen! xKu3HeAEATETbHOCTH OPraHN3MOB

KuznenesarenbHOCTh — 3TO OCHOBA CYIIIECTBOBaHUS opraHu3MoB. [Iporecchl sxu3HeaesTenb-
Hoctu. [luTanue, nBUXKEHHE, pa3MHOXKEHUE, POCT, pa3BUTHE, HACIIEJCTBEHHOCTh, M3MEHUYHMBOCTb.
OOMeH BelecTs.



Omnpenenenne CUIIBI MBIIIEYHOTO COKpareHus (quHamoMmeTpusi). Cuctema KpoBOOOpaIeHusl.
OyHKIoHaNbHEIe TpoObl. OnpeseneHne KPOBEHANOIHEHUST KalJUISIPOB HOTTEBOro Jioxka. Pedrexk-
Chl MO3K€4YKa, MPOJIOJITOBATOrO M Cpe/lHero Mo3ra. BolsiBieHue Beaymiero tuma namsatu. OreHka
o0BbeMa KpaTKOBPEMEHHON IaMsTH.

Tema 17. Pery/siniusi IponeccoB KU3HeAeITeIbHOCTH

I'omeocra3. Opranusm Kak 1esocTHas cucreMa. CBolicTBa opraHu3Ma Kak €JUHOIO LIEJIOTo.
CucTteMHbIe TPUHITAIIBI PETYISIIUN PU3NOIOTHIECKUX (PYHKIMIA. AanTays OpraHu3Ma K yCIOBHIM
cpenbl. Perymnsius nporeccoB KU3HEAESTETFHOCTH Y )KUBOTHBIX U YelIOBEKA.

Bnusinue oxpysxaroleii cpesipl Ha padoTy OpraHOB U CUCTEM OPraHoB uesoBeka. OueHKa noj-
TOTOBJICHHOCTH OpPTaHW3Ma K 3aHATHSM (PU3NIeCcKOl KyIbTypoi. Peaknus cepaeaHo-cOCyTUCTON CH-
CTeMbI Ha (U3MUECKyI0 Harpy3ky. Bo3zelicTBue nryma Ha ocTpotTy ciayxa. OIeHKa CyTOYHBIX H3Me-
HEHHUI HEKOTOPBIX (PH3MOIOTHYECKHX TTOKa3aTelell (Temmeparypa, 9actoTa myJibca).

Karanutuueckass akTUBHOCTH ()EPMEHTOB B KUBBIX TKaHsX. JleficTBue pepMEHTOB CIIIOHBI Ha
Kpaxmai.

Tema 18. JKuzHeHHBbIE ITHKJIBI OPTAaHU3MOB

JKu3HeHHble UKITBI OpraHu3MoB. PasMHOYKEHHE KaK XapaKTepHBIH Mpu3HaK KUBOTro. GopMbl
pa3MHOXKeHUs Oprann3MoB. CpaBHHUTENIbHAS XapaKTepUCTHKa OECIONIOT0 U MOJOBOTO PA3MHOKEHHUS.
N3zyuenue ctanuii pa3BUTHS )KUBOTHBIX M ONpE/IEIeHUE X BO3pacTa.

Tema 19. Baunsinue oxkpy:xaomieii cpeabl Ha padboTy OPraHoB U CHCTEM OPraHOB YeJIOBe-
Ka

@akTopbl, KOTOphIe BIMSIOT Ha OpraHu3M dYenoBeka. [Ipupomabie ¢axropbl. ConuanbHbIe
(baxTopbl.

Tema 20. ®akTOpPHI KOCMHYECKOr0 IPOCTPAHCTBA

®axkTOphl KOCMUYECKOTO MPOCTPAHCTBA U UX BIUSHUE HA OPTaHU3MBbI JKUBBIX CYIIECTB, KU3-
HEJIeATENIbHOCTh BCEX JKMBBIX CHCTEM B YCIOBHSIX KOCMOCA WIIU JIETaTeIbHBIX alllapaToB.

Tema 21. Pa3putHe Kn3HH HA 3eMile IPH YYACTHH KOCMOCA

Pa3BuTHe ®u3HU Ha Halllel TUIaHETEe NMPHU YYacTUU KOCMOCA, SBOJIIOIMS JKUBBIX CHCTEM U Be-
POSITHOCTB CYIIIECTBOBAHUSI OMOMACChI BHE IIPE/IEJIOB HAIllel MIaHETHI.

Bo3MOKHOCTH MOCTPOEHUST 3aMKHYTHIX CHUCTEM U CO3/IaHUS B HUX HACTOSIIMX >KU3HEHHBIX
YCIIOBHI 17151 KOM(OPTHOTO Pa3BUTHS M pOCTA OPTaHU3MOB B KOCMUYECKOM IIPOCTPAHCTBE.

Tema 22. MexaHnu3Mm, BUIbl, GOpMBbI H CHCTEMbI NMOBeIeHH sl )KHBOTHBIX

Mexanuzm, BUIBI, GOPMBI U CUCTEMBI MOBeACHUS. BpoxkaeHHOe MoBeeHNe U MHCTUHKTHI —
OCHOBA XU3HW XUBOTHBIX. Takcuchl. MacTHHKT. Pedrekc. O0yuenue. 3anevarienue. Ono3HaBaHue
HOBOro o0bekTa. TecT pacno3HaBaHus 00beKTOB. Habmoienre 3a nepeiBUKEHUEM KUBOTHBIX.

Tema 23. YcioBHBII peduiekc

VYcenoBublil peiexc. MHCTpyMeHTaNbHbINH ycloBHBIN pediexc. Meron mpod u ommbok. [loa-
paxanue. Mucait. MplluieHue.

OO6yuenne B kpectooOpazHoM sadupunTe. Bomubrii Tect Moppuca. JlareHTHOE 00yueHUe.
Obyuenue «Bribopa mo obpasity». Tect pacno3HaBaHusl 00BEKTOB. TecT HAa MOTOPHOCTH U MOTOPHO-
JIBUTATEIIbHbIE PeaKI1H.

Tema 24. @opMupoBaHUe NOBeIeHUS *KMBOTHBIX

OcHoBHble cocTaBistomue nosenenus. Ilosenenueckuii akr. CrnoKHble UHTETpaIMK MTOBEIE-
Hus. OOue Ouosnornyeckue (opmbl MOBEICHUs: MUILEBasi, 000POHUTENbHAs, [10JI0Basi, POJUTEb-
CKasl; MOBEICHNE TOTOMCTBA 10 OTHOIICHUIO K POIUTEIISIM.

BrisiBnenne noBeieHUECKUX pPeaKIlnii )KUBOTHBIX HA ()aKTOPHI BHEITHEH Cpebl.

Tema 25. N3ydyenue opranusma Ha npumepe Ahatina

Habmoienue, moBeieHUECKU ONBIT M SKCIEPUMEHT, U3MepeHusl (MpsIMbIE, OTIOCPETOBAHHBIE
U KOCBEHHBIE), CTaTUCTHYecKas 00paboTka, (PU3HOIOTHYECKHE OIBITHI U SKCIIEPUMEHTHI, TOKCHKOJIO-
ruueckue uccienopanus. CTpykTypa Teppapuyma.

[Tox6op HHCTPYMEHTOB U PaCXOJIHUKOB. 3allyCcK TeppapuyMma.

Tema 26. U3zyuyeHue opraHm3mMa Ha NpHMepe TPadeCKaHIHMHU. 3arpy3ka ¢uopapuyma.
I'mapononunka
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OcHoBable npeactaBuTenu ¢iopel. Kmaccudukanus. Habmomenue. 3aprcoBka 0OBEKTOB.
[Ipe3enTanust BapraHTOB (IOPAPUYMOB U WX 3HAYCHUS B MHTEPHEPE, B KAUECTBE MOJIAPKOB U MUKPO-
nabopaTopuid.

3HAKOMCTBO C HHCTPYMEHTapueM U OOITMME MpUHIUIaMu paboThl. Co3aHne KOMITO3UIUH.

Tema 27. BHOMOHUTOPHUHT

buonornueckuii ananu3 BojoemoB. buonormdeckas uHAMKanus BojgoeMoB. OmpeneneHue
KOHIIEHTPAIlUU BEIIECTB B BOJE.

OmnpeneieHne cofepKaHus B BOJIE JKelle3a ¢ UCIOJIb30BaHueM mpubopa ¢potometpa. Omnpejie-
JIEHUE 3arpsSi3HEHHOCTH BOJIBI 110 COJIEPXKAHUIO B HEH a30TOCO/Ep KAIUX BEIIECTB (AMMHUAK, HUTPH-
Thl, HUTPAThI) ¢ HCIOJIb30BaHUEM GoTOMETpA.

Tema 28. JIabopaTopHbIii XUMHYEeCKHH aHAIN3

XuMus B IUIIEBOM MPOMBIIITIEHHOCTH. Onpe/ienienre BoJopoIHOTo nokasaresst. Opranosner-
THYECKOEe UCCclieloBaHue BKyca. OnpezaeneHrue aHTolanoB. OnpeseneHne KapoTHHONI0B.

Omnpenenenre KauecTBEHHOIO cocTaBa Inokojaaa. OpraHonentuyeckas OIEHKa LIOKOJajaa.
Omnpenenenre TpUCYTCTBHS IIOCTOPOHHUX pUMeECel B IIOKOJIAIE.

Tema 29. IlonBeaenue HTOroB
Pabota ¢ HTOroBEIM HCCe0BATEHCKUM IPOSKTOM U €r0 3alluTa.

Coaep:xanue yueOHOro nJjaHa yriay0JeHHOro ypoBHS

Beeaenne. 3HakoMcTBO ¢ porpammoit «bnokBanTym». MHCTpyKTax Mo TeXHUKE O€3011acHO-
CTH

buonorus — akTUBHO pa3BUBAIOMIAsICSl OTPACIb COBpeMEHHOM Hayku. Barmsg B Oyxayiee. 3a-
Jlauy¥ U IU1aH padoTel. THCTpYKTaxk 10 TeXHUKE 0€30I1aCHOCTH.

Pasznen 1. buosoruvyeckue Hayku u nnpogeccrnu
Tema 1.1. buosiornueckue HAyKu

buonorus kak Hayka o xuBoi mpupoje. CyHIHOCTh KU3HHM U CBOWCTBA >KMBOTO. 3aJaud U
NepCIeKTUBHBIE HAIpPaBIEHUS COBpeMeHHOW Ouosiornu. MeTonsl wHccieloBaHUS B OHOIOTHU:
Ha0JIIOJIeHUE HEBOOPY)KEHHBIM TJIa30M WJIM C UCHOJIb30BAHUEM ONTHYECKUX M MHBIX MPUOOPOB, BU-
3yaln3alys JKUBBIX CTPYKTYP U MPOIECCOB, HEOCTYIHBIX IS MIPSIMOTO HAOIIOIEHUSI.

HaBpikn HaOMIOAEHUS C HCIIOJIB30BAHUEM OITHYECKMX NPUOOpOB: padoTa ¢ JyNoi, MUKpO-
ckonoM. [TpakTukym ¢ mpocTeHmmuMu 6GMOJOTHIECKUMH MOJIETISIMU.

Tema 1.2. Bee npodeccun BazkHbI

buonorus: obnactu mpodeccnoHABHOM JedaTeIbHOCTH. ATiIac HOBBIX npodeccuit. Haykw,
U3yvarollye K1U3Hb Ha OHTOI€HETUUYECKOM (OpraHU3MEHHOM) ypoBHE: Mop(osiorust u aHaTromust, pu-
3HOJOTHSI, OMOIOTHS Pa3BUTHS, AyTIKOJIOTHS, TeHETHKa, TuTueHa. Hayku, uzydaromue Ku3Hb Ha To-
MyJSIIUOHHO-BUJOBOM YpPOBHE: MOIYJISIIMOHHAS OMOJOTHUS, TE€HETUKA TOMYJISIUN, TEOPHs HBOIIO-
nuu. Hayku, n3yyaromue XU3Hb Ha SKOCUCTEMHOM YPOBHE: 3KOJIOTHUS, OMOT€OLeHOIOT U, YUEHUE O
omocgepe, KocMudeckast Onoorus, reorpadus.

Pa3nen 2. CoBpemennasi 6oTaHHKA

Tema 2.1. Kiierounoe crpoenne pacrenuii. Jlner

Knerounoe crpoenne pactenuii. Jlucrt. Jlucropacnonoxkenue. DnuaepMuc JUCTa. Y CThHIA U
WX 3HaUeHUE B )KU3HM pacTeHus. YeueBuuku. TpaHciupalys u ryTTarus.

CtpoeHne pacTHTENTHHOU KIETKH (MHKpPOMpEeNapaThl pacTUTEThHBIX KJIETOK, KOXHUIA JTyKa,
BBIpaIleHHAs KyJIbTypa IMJIECHEBOro rpuda MEeHUIMIa Wi MYKOpa, IJIOJbI pIOUHBL, KIIyOeHb Kap-
todens). Habmonenne 3a yCTbUYHBIMU JIBIJKEHUSIMU TI0]] MEKPOCKOTIOM. VcmmapeHue BOJIbI THCThSI-
MHU.

Tema 2.2. Pacturenbubie Tkanu. Crebdesib

PacturenbHble TKaHW, cTpoeHue W GyHKIUU. [IOKpOBHBIE H MeXaHMYECKUE TKAaHU PacTCHUH.
ITpoBonsmue Tkanu pactennii. Ctedens. Tumpl crebmeit. Habmonenue 3a nepeIBmkeHUEM BOJIBI IO
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cTebro.

Tema 2.3. PacTure/sibHble TUrMeHThI. ®OTOCHHTE3

Pacturenpable murmMenTsl. Xiopodwmut. KaporuHonasl. AHTonnansl. KieTouHble CTPYKTYpHI,
cBsi3aHHBIE ¢ poTocuHTe30M. DOTOCHHTE3 U €ro MPUPOA.

OOpa3oBaHusl OPraHUYECKOro BelecTBa (KpaxMajia) B JINCThIX Ha CBeTy. Bimsaue Ha ¢oTo-
cuHTe3 ycioBuii cpenbl. [lonyuenne xnopodunna. [logydenre aHTOIMAHOB.

Tema 2.4. Kopenn

Kopenb. OcoOeHHOCTH CTPOCHUS B CBSI3M C BBIOJMHSIEMO# (yHKIuei. THITBI KOPHEBBIX CH-
cteM. Poct kopus. [logHaTue Bonbl B pactenuu no cocynam. @otorponusm. ['eoTponnsm. Biusuue
Pa3IWYHBIX KOHIIEHTPAIIA T€TEPOayKCUHA HAa POCT KOPHEW.

Tema 2.5. IleTok. Cemsa

[IBetok. Ctpoenme 1Betka. OmbuieHue. Bunbl ombuienus. [IpucmocoOneHuss K ONBIICHUIO.
[Tebiia. Cems, ero crpoenue u ¢pynkiuu. Kinaccudukanms cemsin. @utoropmonsl. IpupHbIE Maca.
AJKaonpl.

Brinenenue 3¢upHBIX Macel MATPYCOBBIX.

Paznea 3. Muxkpokocm

Tema 3.1. Mukpoouosiorus

[Ipenmer u 3amaun MuKpoOuosoruu. MukpoopranuzMmbel. CHcTeMaTHKa W HOMEHKJIATypa
MHKpOOpTraHu3MoB. OCHOBHBIE pa3fielbl MHKPOOHUOJIOTHHU: OO0IMas, TEeXHWYECKas, CEIhCKOXO3SH-
CTBEHHAsI, BeTepUHApHAs, MEIUIIMHCKAsI, CAaHUTapHas. MeTobl ¥ IeTH MUKPOOUOIOTHH.

Texnuka Oe3omacHOCTH Ipu paboTe B OMOJIOTHYECcKOl 1adbopaTopuu 1Mo HampaBjieHuo « Muk-
poOuonorusy. Urenne MukpomnpenapatoB. M3roTopneHne npocTelimmx MUKpOIpenapaToB.

Tema 3.2. IluTaTebHBIE CpeIbI H METObI BbIJIEJIEHUS YHCTHIX KYJIbTYP

[Turarenpuble cpenpl. Kmaccuduranuss MHUKpOOHOJIOTHYECKUX THTATENBHBIX CpPEd: CPEIbl
OTIpe/ICIEHHOTO U HEOMpeeIEHHOTO COCTaBa; HATYpalbHbIE, MOTYCHHTETHUYECKAE U CHHTETHUECKHUE;
OCHOBHbIE, JUArHOCTUYECKHUE, FIEKTUBHBIC; TUIOTHBIE, MOJTYKUJKUE, )KUJKUE, CyXue, cbimyune. Tpe-
OoBaHus, IpeIbsBIsieMble K cpefam. [Ipurorosnenue cpen. MeToabl MOCEBOB.

Mertoapl ¢pukcanmu u okpammBanus. CocTaB muTaTenbHON cMmecd. [lomydeHne 2MeKTHBHBIX
KynbTyp (ceHHas manouka Bacillussubtilis).

Tema 3.3. OCHOBBI CAHUTAPHO- 0AKTEPHOJIOTHYECKOT0 AHAIH3A

[TonsiTie 0 caHUTapHO-TIOKA3aTENbHBIX MHUKpoopranu3Max. KocBeHHBbIE TOKa3aTelln 3arpss-
HeHus. [[puHIMIIBI CAaHUTAPHO-MUKPOOHUOIOTHUECKUX HCCIIETOBAHUH.

Tema 3.4. MukpodJiopa Bo3ayxa

Muxkpodnopa atmocdepHoro Bozayxa. Mukpodiopa Bo3ayXa 3aKphIThIX HoMenieHuit. Mc-
CJIe/IOBaHME BO3/yXa. JTallbl CAaHUTAPHO-MUKPOOMOJIOTMYECKOTO WCCIICIOBAHUS BO3ayXa: OTOOp
po6; o0paboTKa, TPAaHCHIOPTUPOBKA, XpaHEeHHE MPoO, MoyueHue KOHIIEHTpaTa MUKPOOPraHU3MOB;
0OaKTEepHOJIOTHUECKHA TI0CEeB, KYJIbTHBHPOBAHWE MUKPOOPTAaHW3MOB; WIACHTHU(UKAIHS BBIICICHHON
KyJIbTypbl  (ONIpeleNieHne TAaTOTeHHBIX W CAHUTApHO-IIOKA3aTENbHBIX  MHUKPOOPTraHU3MOB,
OMUY).KonnyecTBeHHBIN aHAIW3 MUKPOOPTaHU3MOB BO3/1yXa.

Tema 3.5. Mukpodaopa Boabl. CaHUTAPHO-MUKPOOHOJIOTHIECKOE UCCIICTOBAHHUE MTUIEBBIX
npoayktoB. Crnernududeckas u Hecnenupuyeckas MUKpodIopa MUIIEBBIX MPOIYKTOB. Mccnenosa-
HUE MUIIEBBIX TPOAYKTOB. CaHUTapHO- MUKPOOHMOJIOTHYECKOE HCCIEOBAHUE MOJIOKA M MOJIOUHBIX
MPOJYKTOB

[Tomyyenne 9UCTHIX KyIbTYp Oaktepuii. Mukpogopa MHINEeBHIX TpoayKToB. OmpeneneHue
cnenupuIeckoir MUKPO(IOphl KHUCIOMOJIOYHBIX IPOIYKTOB.

Tema 3.6. Mukpog.iopa no4Bbl

CaHuTapHO-MHKPOOHOJIOTHYECKOe HecieloBaHue MouBbl. [laToreHHbIe 1S yenoBeka MUKPO-
opranu3Mbl TouBkl. MccnenoBanue mouBbl. CaHWTApHO-MIOKA3aTEIbHBIE MUKPOOPTaHU3MBI MOYBHL
Omnpenenenne OMY mouBsI.

Brinenenue M KOJMWYECTBEHHBIN y4eT MHUKPOOPraHM3MOB IMOYBBI METOJIOM MPSIMOTO cYeTa
C.H. Bunorpaackoro.

Tema 3.7. Mukpoduiopa yejioBeka
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Muxkpoditopa opranu3ma denoBeka. OyHKIIMA HOpMaTbHOU MUKpodopbl. Mukpodiiopa xo-
xu. OCHOBHBIC TIPEACTABUTEIN MUKPO(IOPHl KOKU. Mukpodaopa BEpXHHX JIbIXaTeIbHBIX MyTEH.
KauecTBeHHBIH U KOJMUYECTBEHHBINH COCTaB MUKPOOPTaHU3MOB PA3IMYHBIX OT/IEJIOB MHUINCBAPHTEb-
Horo Tpakra. Jlucbakreprnos3. yHKIIUU HOPMATBHON MUKPO(IIOPHI KUIIICYHHKA.

Ananu3 MEKPOQIIOpPhI CIM3UCTON 000IOYKU MOJIOCTH PTa U 3yOHOTO HajleTa, KOXKHBIX OKPO-
BOB.

Paznen 4. Anatomusi, Mopdosiorus 1 (pru3HOJIOTHA YeJI0BeKA H JKUBOTHBIX

Tema 4.1. Tkanu, opranbl, cHCTEeMbI OPraHOB

Tunel TkKaHE MHOTOKJIETOYHBIX JKMUBOTHBIX: TIOKPOBHBIE (AMUTEIHAIBHBIE), COETUHUTENbHEIE,
MBIIIIEYHbIE U HepBHAsI TKaHU. OpraHbl U CUCTEMBI OPTaHOB OpraHU3Ma: OIMOPHO-JBUraTEIbHAs, JIbI-
XaTellbHasl, MUIIEeBapUTENbHAsI, KPOBEHOCHAS, BbIICUTENIbHAS, 10JI0BAsl, HEPBHASI CUCTEMBI.

Oco0eHHOCTH CTPOCHHUS M OCHOBHBIE MPEICTaBUTENN PAaKOOOpa3HBIX; CTPOCHHUE HACEKOMBIX
Ha npuMepe Tapakana. CTpoeHne KOCTHOM pbIObL. CTpoeHue KpbIchl. OCOOCHHOCTH CTPOSHUSI MO3TO-
BOTO U JIMIIEBOTO OTAENOB ueperna. M3yuenne BHENTHETo BUIa OTJEIBHBIX KOCTEH.

Temnsl 4.2. IIponeccen! :KU3HeAEATEILHOCTH OPraHU3MOB

KuzHenesTenbHOCTh — 3TO OCHOBA CYIIECTBOBAHUSI OpraHu3MoB. lIporieccsl xu3Heaes Tensb-
HOoCcTH. lluTaHue. ABUXKEHUE, pPa3MHOXKEHHUE, POCT, pa3BUTHE, HACIIEJCTBEHHOCTb, W3MEHUYHBOCTD.
OOMEH BEIECTB.

OmnpezenieHre CUIIbl MBIIIEUYHOTO COKpaleHus (quHamometpusi). Cuctema KpoBOOOpaIECHUSI.
OynkuoHanbHEIe TPoOBL. Onpeenenne KPOBEHATIOTHEHUST KalJUIIPOB HOTTEBOTO JIoXKa. Pedrexk-
Chbl MO3X€4YKa, IPOJI0JITOBATOr0 M CpeAHEro Mosra. BelsiBieHue Beayuiero tuma mamsatd. OneHka
00BeMa KPaTKOBpEMEHHOU MaMSITH.

Tema 4.3. Peryasinus npouneccoB ;KU3HeAeSI TeILHOCTH

I'omeocras. Opranusm Kak I1esiocTHast cucreMa. CBoiicTBa opraHu3Ma Kak €JHUHOIO LIEJIOTO.
CucTeMHbIe TPUHITAIIBI PETYJISIUN GU3NOIOTHIECKUX (PYHKIHA. AanTays OpraHu3Ma K yCIOBHIM
cpenbl. Perymsinus nporeccoB KU3HEAESSTENbHOCTH Y )KUBOTHBIX U YEJIOBEKA.

Bnusinue oxpy:xatoineil cpeqipl Ha padOTy OpraHoOB U CUCTEM OpraHoB uesoBeka. OleHKa noj-
TOTOBJICHHOCTH OpPTaHu3Ma K 3aHATUSAM (PU3ndecKoi KyIbTypoi. Peakuus cepaedno-cocyIucTon cu-
CTeMbI Ha (U3UYECKYI0 Harpy3ky. Bo3melicTBue nryma Ha ocTpotry ciyxa. OIeHKa CyTOYHBIX H3Me-
HEHHI HEKOTOPHIX (PH3MOIOTHYECKHX TTOKa3aTelelt (TemMreparypa, 9actoTa myJbea).

Karanntudeckass akTHBHOCTH ()EPMEHTOB B KUBBIX TKaHsX. J{eficTBue pepMEHTOB CIIFOHBI Ha
Kpaxmari.

Tema 4.4. )KuzHeHHBbIC IHKJIbI OPraHU3MOB

JKvi3sHeHHble NUKIBI OpraHu3MoB. PazMHOKEeHHE KaK XapaKTepHbIM Mpu3HaK KuBOro. ®opmbl
pa3MHOKeHHUs OpraHnu3MoB. CpaBHUTENIbHAS XapaKTEPUCTHUKA OECIOIOro U MOJIOBOIO Pa3MHOKEHHUSI.
W3yueHue ctanuii pa3BUTUS KUBOTHBIX U OINIpe/IeJICHUE UX BO3pacTa.

Tema 4.5. Baiusinue okpy:karomieii cpeabl HA paGoTy OpraHoB M CHCTEM OPraHOB 4eJI0-
BeKa

@akTopbI, KOTOpHIe BIMSIOT HAa OpraHu3M dYenoBeka. [Ipupomabie ¢axropbl. ConuanbHbIE
(baxTopbI.

Pa3pnen 5. KocmoOuosnorus

Tema 5.1. @akTOpPbl KOCMHYECKOT0 IPOCTPAHCTBA

®akTopbl KOCMUYECKOTO MPOCTPAHCTBA U MX BIIMSIHUE HA OPraHU3MBbl J)KUBBIX CYIIECTB, KHU3-
HEJIESATETbHOCTh BCEX JKUBBIX CUCTEM B YCIOBUSIX KOCMOCA WM JIETATEIbHBIX allllapaToB.

Tema 5.2. PazBurHe kn3HA HA 3emJie TPH Y4aCTHH KOCMOCA

PazButre xu3HM Ha HaIIeH IJIaHETE MPU YYaCTUHU KOCMOCA, DBOJIOLMS JKUBBIX CUCTEM U Be-
POSITHOCTBH CYIIIECTBOBAHUSI OMOMACChI BHE TIPEJIEJIOB HAIlIEH TIaHETHI.

Bo03M0XHOCTH TOCTPOEHUSI 3aMKHYTBIX CUCTEM M CO3/IaHUS B HUX HACTOSIIUX >KM3HEHHBIX
YCIIOBHIA 17151 KOM(OPTHOTO Pa3BUTHS M pOCTA OPTaHU3MOB B KOCMUYECKOM IIPOCTPAHCTBE.
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Pasznea 6. DT0/10rus SJKUBOTHBIX

Tema 6.1. Mexanusm, Buabl, GopMbI H CHCTEMBbI IIOBeICHUS KMBOTHBIX

Mexanu3m, BHIBL, ()OPMBI U CHCTEMBI TTOBEJICHHsI. BpoikaeHHOE MOBE/ICHNEe W WHCTHHKTHI —
OCHOBA JXKU3HU *XMBOTHBIX. Takcuchl. MHcTHHKT. Pedekc. O0yuenue. 3aneuatinenue.Ono3HaBaHue
HOBOTO 00BeKTa. Tect pacnio3HaBaHus 00BeKTOB. Habmoaenne 3a nepeiBiKeHIEM )KHBOTHBIX.

Tema 6.2. Y c/10BHBII peduiexc

YcaoBabIi pedureke. MHCTpyMeHTaIBHBIN YCIOBHBIN pediiekc. MeTo mpod u ommbok. [los-
paxanue. Mucait. MblieHue.

Obyuenne B KpectoobpazHom jabupunte. Bomguwii tect Moppuca. JlateHTHOE 0OydeHue.
OO6yuenue «Bpibopa mo obpasity». Tect pacno3naBanusi 00beKTOB. TecT Ha MOTOPHOCTh M1 MOTOPHO-
JIBUTATENLHBIC PEaKITUH.

Tema 6.3. @®opMupoBaHUe MOBEACHUS KUBOTHBIX

OcHoBHbIe cocTaBisomue noenenus. [loBeneHuecknii akt. Crno)KHbIe UHTETPAIMH MTOBEIE-
Hus. O0mme Owonormueckue (GpopMbI IMOBEJCHHS: MUITICBas, OOOPOHHUTENbHAS, MTOJIOBAs, POTUTEITb-
CKasl; MOBEJCHNE TOTOMCTBA M0 OTHOIICHHIO K POJAUTENSIM.

BrisiBnieHre MOBEACHUECKUX PEaKIIN )KUBOTHBIX Ha (JaKTOPHI BHEITHEH cpeIbl.

Pa3zpnen 7. llonmudoxycHoe Bugenne opranuzmMa. Opranmsm Kak 3J1€MeHT IKOCUCTeMbI

Tema 7.1. U3yuenue opranusma Ha npumepe Ahatina

Habmoenue, moBeieHUECKU ONBIT M OKCIIEPUMEHT, U3MepeHus (MpsMble, ONOCPEOBAHHBIE
¥ KOCBEHHBIE), CTaTHCTHYecKass 00paboTKa, PU3MOIOTHIECKHE OBITHI U SKCIIEPUMEHTHI, TOKCHKOJIO-
rudeckue uccienoanus. CTpykTypa Teppapuyma.

[TonGop MHCTPYMEHTOB U PACXOTHUKOB. 3aycK TeppapuyMma.

Tema 7.2. U3yuyeHue opraHmsmMa Ha nmpuMepe TpaaecKaHIHHU. 3arpys3ka ¢uopapuyma.
I'mapononnka

OcHoBrble npeactaButTenu ¢iopel. Knaccudukamusa. Habmomenue. 3aprcoBka 0OBEKTOB.
[Ipe3enTanust BapuaHToB (IOPAPUYMOB U WX 3HAYCHUS B MHTEPhEPE, B KAUECTBE MOJIAPKOB U MUKPO-
nabopaTopuid.

3HAKOMCTBO C MHCTPYMEHTapueM U OOIUMHE NpUHIMIaMu paboTel. Co3qaHne KOMITO3UIUH.

Pa3nen 8. Opranmsm kak 3xkocucremMa. BBeneHne B dkcriepuMeHT

Tema 8.1. buoMoHNTOPpUHT

buonornueckuit ananu3 BojgoeMoB. buonormueckas mHAMKAIMS BojoeMoB. OmnpeneneHue
KOHIIEHTpAIlUU BEIIECTB B BOJIE.

OmnpenerieHre copepaHus B BOJIE JKelle3a ¢ UCI0JIb30BaHWeM mpudopa potometpa. Omnpejte-
JIEHUE 3arpsi3HEHHOCTH BOJIbI IO COJIEPKAHUIO B HEW a30TOCOJEPIKALUX BEIIECTB (AMMHAK, HUTPH-
Thl, HUTPATHbI) ¢ HCIIOJIb30BaHUeM ¢GoTomMeTpa.

Tema 8.2. JIaGopaTopHbIii XHMHYECKUH aHAIN3

X¥Mus B NUIIEBON MPOMBIIUIEHHOCTH. OTipesiesieHre BOJIOPOAHOr0 nokaszarens. OpraHosnen-
TUYeCKOoe uccieoBanue BKyca. Onpeienenne aHToluuanoB. OnpeeneHne KapoTHHOUIOB.

Omnpenenenre KauecTBEHHOIO cocTaBa Iokojana. OpraHonentuyeckas OIEHKa HIOKOJaaa.
Omnpenenenue NpUCyTCTBUS IIOCTOPOHHUX MPUMECEH B IIIOKOJIAJIE.

Pa3znen 9. IloaBenenue HToros
Pabota c UTOroBEIM HcCeA0BATEIHCKUM IPOSKTOM U €r0 3allUTa.

4.01eHOYHBbIE 1 METOAMYECKHE MATEPHATBI
4.1.CuctemMa TeKymero KOHTPOJIsI H HPOMEKYTOYHOH aTTeCTAIHN 00yUAIOIIHXCSI

C uenpr0 TUArHOCTHKHU YCIEUIHOCTH HMPOEKTHOH paboThl Ienaror OCYIIECTBISET TEKYyIIUi
KOHTpPOJIb B BUJIE scrum- U sprint-ceccuif. Tekymmuii KOHTPOIb yCIIeBaeMOCTH HOCUT 0€30TMETOYHBIN
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XapakTep W CIYXKUT JUIsl ONpeeNIeHUs TIeJarorHYecKuX MPUEeMOB U METOJIOB ISl UHIUBUAYAIbHOTO
MOJIX0JIa K KaXJA0OMY 00yJarommeMycsi, KOppeKTHPOBKH TJIaHa paboThI C TPYIIIONM.

C uenplo omnpeneneHus ypoBHs JOCTHKEHUSI TUNIAHUPYEMBIX KOMIIETEHIINH B MPOIIecce OCBOe-
HUs 00pa30BaTeNLHON MPOrpaMMbl TPOBOJAUTCS MPOMEXKYTOUHas arTecTanus. [[pomexyTounas arte-
cTalusl 00ydYaroIUXCsl MPOBOJUTCS KOMILIEKCHO IO OCBOEHHIO MPOrpaMMBbl J[Ba pa3a B TeueHUe
y4eOHOro roja: B ekadpe Mo UToraM MOJYroJusl U B UIOHE IO UTOraM y4eOHOTO roja; a Takxke Io
UTOTaM OCBOEHHUSI KaXKJO0r0 KpaTKOCPOYHOro MoyJsiss. @opMbl IPOMEXKYTOUHOHM aTTecTalluy oIlpese-
JieHbl y4eOHBIM 11aHOM. KOHKpeTHBIe TpoBepOYHbIe 3aJaHus TPOMEKYTOUHOM aTTecTaluu pa3pada-
TBIBA€T MEJAror MO KaXI0W JUCIUILINHE C yUETOM 3asBICHHBIX TPEOOBAHMH K 3HAHUSIM U YMEHUSIM.
B xonme mpoMexxyTO4HOH aTTecTalluy MeJaror OMpeeNseT YpPOBEHb TOCTHXKEHHS IUIaHUPYEMBIX
MPEeIMETHBIX Pe3yJIbTaTOB: BBICOKUN, CPETHUN, HU3KHMA. Y CIIelTHasl TpoeKTHas paboTa B TpyIIe Mo
PYKOBOJICTBOM I€Jlarora U J€MOHCTpallMsl pe3yIbTaToB B X0J/l€ KOHKYPCHBIX MEPOIPUSTUI CIIy>KUT
OCHOBaHMEM JIJIs1 TlepeBojia 00yUaroMXCsl ¢ OJHOTO YPOBHs 00pa30BaTeNIbHOM MpOrpaMMbl Ha Clie-
JTYFOIITANA.

B ciyuae 3aBepmenuss oOydeHus mo mporpamme (He paHee deMm mociie 0a30BOTO ypOBHS)
MPOMEXKYTOUHAsS aTTeCTaIus 00yUYaromerocs BiseTcss UTOroBoi. CBUIETETHLCTBO 00 OCBOCHUU MPO-
IpaMMBbI MOKET OBITh BBIJIAHO 00YYarOIIMMCS, YCTIEITHO MPOIIEAIINM UTOTOBYIO aTTECTAIUIO.

Tabnuna 1
IIpoMexyTouHasi U UTOroBast aTTecTanus 00yJaromuxcs
() [Toce- Kon- Cdo Cdo VYya-
/T o maemMocTh B % | BO  HaOpaH- | pMUP-Th PMUP-Th CTHE B KOHKYp-
COOTHOIIEHMH | HBIX OayuioB | softskills hardskills cax U COPEBHO-
0  HUTOTraM | COTJIAaCHO COTJIaCHO BaHUSIX
paboTel HaJ | epeydHs nepeyHs
keiicamu (ot | pabGoueit paboueii
1 mo 10 Gan- | mporpaMMbl | MPOTPaMMBI
JIOB) (or 1 mo 10 | (ot 1 g0 10
0aJuIoB) 0asuIoB)
YuuBepcaabubie komnerennun (SoftSkills):
- yMeHHe paboTaTh B KOMaHJIE: paboTa B 00IIeM put™e, 3pPeKTUBHOE pacipeieiieHue
3aJa4 U Jp.;

- HaJIM4Yue BBICOKOTO MO3HABATEIbHOIO HHTEpECA yUaluXcs,

- yYMEHHUE OpUEHTUPOBATHCS B HHPOPMAIIMOHHOM IIPOCTPAHCTBE, IPOAYKTUBHO HCIIOJb-
30BaTh TEXHUYECKYIO JIUTEPATYPY VISl IOMCKA CIIOXKHBIX PEIICHUN;

— YMEHHE CTaBUTh BOIPOCHI, CBS3aHHBIE ¢ TEMOU NMPOeKTa, BEIOOp Hambosee 3 peKTHB-
HBIX peIleHNH 33a/ja4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

— HaJIM4ue KPUTHUECKOTO MBIIUICHUS;

— IIPOSIBIIEHUE TEXHUYECKOTO MBIIIJICHUS, TI03HABATEIbHON AESITEIbHOCTH, TBOPUECKOM
WHUIIATUBBI, CAMOCTOSTEIbHOCTH;

- CITOCOOHOCTH TBOPYCCKH p€IIaTh TCXHUYCCKHUE 3a/1a1u;

— TOTOBHOCTH M CITOCOOHOCTH IPUMEHEHUSI TEOPETHUECKUX 3HAHWI 10 (u3uKe, nHPOp-
MaTuKe Ui pellleHus 3a7a4 B peajibHOM MHUPE;

- CIIOCOOHOCTH MPABWJILHO OPraHMU30BBIBATH padouee MECTO W BpeMsl JJIsl JOCTUKCHHUS
MOCTaBJICHHBIX IeJIei.

IIpeamernbie komnerennun (HardSKkills):
- 3HAHUE OCHOB W IMPUHIUIIOB TEOPUHU DPEIICHUS U300peTaTesIbCKUX 3a/ad, OBJaJCHUE
HavyaJbHBIMUA OA30BHIMU HABLIKAMU MH)KEHEPHH,

- 3HaHWE W MOHWUMaHue MpUHIUIMOB NpoekTupoBanus B CAIIP, ocHOB co3manus u mpo-
ektupoBanus 2D u 3D mozeneit;
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- 3HaHWE OCHOB W OBJIAJICHWE NMPAKTUYCCKAMHU Oa3MCHBIMHU 3HAHUSMHU B paboTe Ha Jia-
3€pHOM 000PYJOBAHHH;

- 3HAHWE OCHOB W OBIIAJICHUE TPAKTHYECKUMH 0a3MCHBIMHU 3HAHWSMH B paboTe Ha a/IH-
TUBHOM 00OpY/IOBaHUH;

— 3HaHHWE OCHOB W OBJIAJIEHUE IPAKTUUECKAUMU Oa3MCHBIMH 3HAHUSMU B pabOTe Ha CTaH-
KaxX C YUCJIOBBIM MPOTPAMMHBIM YIIpaBiieHueM (ppe3epHble CTAaHKH);

- 3HAHWE OCHOBAMH W OBIIAJICHUE IPAKTHYECKUMH Oa3UCHBIMHU 3HAHHSMHU B paboTe ¢
PYYHBIM HHCTPYMEHTOM;

- 3HAaHWE OCHOBAMH W OBIIAJICHUE TPAKTUYCCKAMHU OAa3MCHBIM 3HAHUSM B paboTe ¢ dJIeK-
TPOHHBIMH KOMIIOHEHTAMHU;

— 3HAHWE U MOHMMAaHUE OCHOBHBIX TeXHOJIOTHH, HCIOb3yeMbIX B XalTeKe, UX OTIHYHE,
O0COOCHHOCTH ¥ MPAKTUKU MPUMEHEHUS MIPH pa3paboTKe MPOTOTHUIIOB;

— 3HaHWE T0JIb30BaTeNIbckoro mHTepdeiica mpoduiasHoro I10, 6a30BBIX 00BEKTOB WH-
CTpyMEHTapHsl.

OcBoeHMe yyaluMHUCs OCHOB COBPEMEHHBIX METOJIOB peaTU3alliH TPOEKTOB;

- HABBIKH MTPOEKTHOH JIeATETEHOCTH;

- HaBBIKH TJTAHUPOBAHUS padOT M TIOCTAHOBKY 3a/1a4;

- HaBBIKH HAYYHO-HCCIIEIOBATEIBCKOM JIeATEIbHOCTH;

- HABBIKH WHXEHEPHOTO W CHCTEMHOTO MBIIIIJICHHSI.
Kputepun 3xcnepTHOii 01leHKH NPOEKTHBIX H HCCJIET0BATEIBLCKUX PadoT
HoBwu3Ha 1 aKkTyalbHOCTh BEIOPaHHOTO PEICHUSI.
['mybuHa mpopaboTKu BEIOPAaHHOHW TEMBL.
VYpoBEeHb CIONKHOCTH MTPOEKTA.
TexHuueckast cCOCTaBISIONIAS TPOCKTA.
VYpoBeHb BH3yaIN3aIllii U TEXHUIECKOW peasi3aiiy poeKTa.
HarnsmHoCTh U 3cTeTHyeckoe 0(hopMIIeHUE TTPOEKTA.
Hay4dHocTh 1 JOCTYHOCTh M3JI0KESHHSI COACPKAHUSI TPOCKTA.
ApPryMeHTHPOBAHHOCTD, JOITMYHOCTbD, ITOCIIEA0BATEILHOCTh U3JI0KEHUS NIPE3eHTALIH

ONoOakWb=

MIPOEKTA.
[IpakTryeckoe MpUMEHEHUE MTPOEKTA.
IHoka3zaTenu chopmupoBannoctusoftmhardskills

YpoBeHb
1 ypoBeHn - Helo-
CTaTOYHBIN

Onucanue NoBeJeHYECKUX MPOSIBICHHIT
OOyuaromuiicsi He BJIQJICET HaBBIKOM, HE MOHMUMAET €ro Bax-
HOCTH, HE MBITACTCS €r0 MPUMEHSTh U Pa3BUBATh.

2 ypoBeHb — pa3-
BUBAIOIIUNCS

- OOyyarommiicsi HaXOJUTCS B TIPOIECCE OCBOEHUS JIAHHOTO
HaBBIKA.

- OGyuarormuiicsi HIOHUMAeT BaXKHOCTh OCBOCHHSI HABBIKOB, OJ1-
Hako He Bcera 3¢ (HEeKTHBHO IPUMEHSIET €0 B IIPAKTHKE.

3 ypoBEHB — OIIBIT-
HBIN II0JIL30BATEID

- O0y4JaroIHiics MOJTHOCTHIO OCBOMJI JIAHHBIN HABBIK.
- OOyuaromuiicss 3QQEeKTHBHO TPHUMEHSET HaBBIK BO BCEX
CTaHJIAPTHBIX, TUIIOBBIX CUTYaITUSIX.

4 ypoBeHb — TIpO-
JIBUHYTBIA I10JIb30-
BaTeib

- Oco00 BBICOKas CTETICHb PA3BUTHS HABBIKA.
- OOyuaromuiicsi cioco0eH MPUMEHSTh HAaBbIK B HECTAHAAPT-
HBIX CUTYAIIMSIX WM CUTYAIINSIX TOBBIIIEHHOM CIO0KHOCTH.

S ypoBeHb — Ma-
CTEPCTBO

- YpoBeHb pa3BUTHS HaBbIKA IMPH KOTOPOM OOyJarOIMUICS
CTAaHOBHUTCS aBTOPUTETOM M SKCIIEPTOM B CpeJie CBEPCTHUKOB.

- OOyuarommuiicsi crocoOeH TmepeaaBaTh OCTATBHBIM HE00XO-
JIUMbIE 3HAHUS U HABBIKY JIJIsl OCBOCHHUSI U PA3BUTHUS JAHHOTO HaBBIKA.

VYuyactue B meponpusitusix [T «KBantopuym», B TOM ymclie COPEBHOBAHUS, BHICTABKH, OJIUM-
MUAbL
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4.2. YueOHO-MeTOqHIEeCKOE obecredeHne MporpaMmmMbl

JlononuurensHas obieodpazoBarenbHas 00IIepa3BUBaroIas porpaMma «buoTrexHo0rNN
pacTeHHi» paccunTaHa Ha IIKOJBHUKOB B Bo3pacte oT 13 mo 17 nmet. [Ipy  Habope nmereit B rpymimsI
MIPUHUMAOTCS BCE XKEJIAIOIIUE, HA IEPBBIX 3aHATHUAX IPOBOJIUTCS cOOECEeI0OBaHME C LIEJIbIO BBISIB-
JICHUSI YPOBHS IIOJIFOTOBKHU.

®opMbI Opranuzanyu 00pa3oBaTe/IbLHOIO Mpouecca

Bes yueOHas nesTenbHOCTD MPEACTaBIseT COO0M CUHTE3 pa3IMYHbIX BUJIOB 00pa3oBaTebHOM Jie-
ATEJIHHOCTH:

v/ ToJydeHue 3HaHUU B 00siacTH bro TexHoIoTHi;

v/ IIPOEKTHO-HCCIIe0BaTeNbCKas IeITeNbHOCTD;

@opMBbI TTPOBECHUS 3aHSATHIA: JICKIHSI, O0BSICHEHNE MaTepralia C MPUBJICYCHUEM OOYJaIOIITIXCS,
caMmocCTosITeNIbHasl MccieoBareibekas paboTa, IPyNIoOBble U WHAUBUyaIbHbIE JJAOOpAaTOpHBIE pabo-
TBI, SBpUCTHYECKas Oecesa, MpaKkTHIecKoe ydeOHOe 3aHSTHE, MPOEKTHAs JesSTebHOCTh, SKCKYpPCHUH,
o0pa3oBaTebHbIE MEKIPEIMETHBIE SKCIICUIIHN.

CoBpeMeHHbIE TEJarornyeckue TEXHOJIOTUH, TaKhe KakK: TEXHOJIOTUS MPOEKTHOro oOydeHwUs,
TPU3 TtexHoNOTHH, 370pOBhecOEperaroIue TEXHOJIOTHH W JPyrde B COYETAHWH C COBPEMEHHBIMHU
WH(POPMAIMOHHBIMH TEXHOJIOTUSIMU MOTYT CYIIECTBEHHO MOBBICUTH AP PEeKTUBHOCTh 00pa3oBaTeIbHO-
ro Tporecca, PelINTh CTOSIIME Tepe] HACTaBHUKOM 3a/layd BOCIUTAHHS BCECTOPOHHE DPa3BHTOM,
TBOPYECKU CBOOOTHON JINYHOCTH.

B xoHIIe Ka)X10T0 3aHATHS TIOABOISTCS UTOTH, CTPOSTCS IUIAHBI HA CIICAYIONIAE 3aHSTHSL.

OcHoBHBbIE MeTO/IbI 00y1eHHsI

Memoo s6épucmudeckux 60npocoé TpennoiaraeT Juis OTHICKaHUS CBEJICHUH 0 KaKoM-TTHOO cOOBI-
TAU WA OOBEKTE 3a7aBaTh CIEIYIOIIHE CeMb KIFOYEeBBIX BompocoB: Kto? Uto? 3auem? Yem? I 'nme?
Korpa? Kak?

Iosvluenue smnamuiecko2o0 60Cnpusmus OUO0OHLEKMO8

Memoo sépucmuuecko2o Haba00eHys: CTAaBUT LENbIO HAYYUTh JieTel Jo0ObIBaTh U KOHCTPYHPOBATh
3HaHUS ¢ MOMONIBIO HaOroieHuit. OTHOBPEMEHHO C MOJyYeHHEM 3aJIaHHOH IeJjaroroM wH(opMaIim
MHOTHe 00y4arolecs BUIAT U APYrHue 0COOEHHOCTU 00BEKTa, T.€. T0OBIBAIOT HOBYIO HH(OPMAIHIO U
KOHCTPYUPYIOT HOBBIE 3HAHMUSI.

Memoowt ¢hacunumayuu cOCOOCTBYIOT OpraHHM3alMy M MPOBEACHUIO 3(PPEKTHBHBIX BCTped I10
pELIeHNIO TPOOIEMHBIX CUTyalni

Memoo npocHo3uposanuss IpUMEHSIETCS K peabHOMY WU IDIaHupyeMoMmy Tporieccy. CrycTs 3a-
JTAHHOE BpeMsl IIPOTHO3 CPaBHUBAETCS ¢ pealbHOCTHIO. [IpoBoauTCs 00CyXKneHue pe3yabTaToB, ela-
IOTCS BBIBOJIBL.

Memoo npobremamuzayuu ob6yyenus, TAe MPOOJIEMHAsI CUTyalllsl pacCMaTpPUBAETCs KaK MCTOY-
HUK IIPOTUBOPEUnii, PEHOMEHOB.

Memoo moodepayuu TpenrionaraeT MOMOIIs B OpPraHW3alUdU TIporecca KOMMYHUKAIUU TIPH 00-
CYXJIEHUH U PelIeHnH 3a/1a4 (1Ipo0jeM) B rpymIie.

Kpeamuenvie memoowi 00y4eHUs OPUSHTUPOBAHBI HA CO3/IaHHE O0YYalOIUMHUCS JTMYHOTO 00pa-
30BaTEIHLHOTO MPOIYKTA ITyTeM HAKOIUIEHHBIX 3HAHUH W MTOUCKOM ONTHMATBHOTO PEIIeHHsI TPOOIIEMBI.

«Mo3206011 wimypm» CTaBUT OCHOBHOH 3ajaueil cOop kak MOKHO OOJIbIIEro uyucia uael B pe-
3yJIbTaTe OCBOOOKIEHHS YIaCTHHKOB OOCYIK/IEHUSI OT HHEPIIMU MBIIUICHHS U CTEPEOTHIIOB.

Co3nanue cutyanuil ycnexa Ha 3aHATUSIX SBISICTCS OJTHUM U3 OCHOBHBIX METOJIOB SMOIIMOHATILHO-
r'0 CTUMYJIAPOBAHUS ¥ TIPEJICTABISIET COOOM CIEIMAIbHO CO3/IaHHbIE TIEIaroroM IeTIOYKH TaKUX CHUTY-
aluii, B KOTOPBIX 00y4Yaroluiics JOOMBAETCsl XOPOILINX PE3yJIbTaTOB, YTO BEAET K BO3SHUKHOBEHUIO Y
HET0 YyBCTBA YBEPEHHOCTH B CBOUX CHJIAX M «JIETKOCTH» Mpolecca 00yueHHs..

4.3. MaTepHaJIbHO-TEXHHYECKOE 00ecredeHue MporpaMmbl
JaMUHAPHBIA OOKC
v’ CyUIMJIBHBIN MIKag)
v/ HACTOJIbHBIE CTEPUITU3ATOPBI
v
v

<

JUCTHIIIIATOP
AHAJINTHYCCKHUEC BECHI
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OWHOKYJISIPHBIE MUKPOCKOTIBI ¢ TA(PPOBBIMU KaMepaMu
pH-metp

opOUTaTBHBIE EHKEPHI

MarHUTHBIC MEIIaIKu

XOJIO/IUJIbHBIE YCTAHOBKU

MHUKPOTOM 3aMOPaKUBAOIIU T

yIbTpaduOIETOBBIE 00TydaTeNIn

J103aTOPbI (PUKCHPOBAHHOTO H MIEPEMEHHOTO 00beMa
CIIUPTOBBIE TOPENKU

MPOOUPKH OUOIOTHIECKUE U XUMHUIECKUE

IITaTUBBI JJIs1 IPOOUPOK

yamki [letpu

KoJIOBI KoHH4Yeckue (Ha 250 M, 500 mi1, 1000Mmu1)
MUHIETHl XUPypPrudecKue JJIMHHbIE

MUAHIETHl CTOMATOJIOTUYECKUE

N N N N N N N NN

4.4. npopManiioHHbIE HCTOYHUKH, HCIIOJIb3yeMble IPH pPeaTu3alu NporpaMmsl

HopmaTtuBHO-npaBoBbIe JOKYMEHTBI

v/ ®enepanbHbiii 3aKoH 0T 29.12.12 1. Ne273-03 «O06 obpa3oBanuu B
Poccuiickoit @eneparumy;

v Tlpuka3 Munmnpocseruenust Poccun ot 09.11.18 Ne196 «O6 yrBepxaeruu [lopsiaka opranu-
3alU¥ ¥ OCYIIECTBICHHUS 00pa3oBaTeIbHON AESITEIHHOCTH MO JONOJIHUTEIBLHBIM 001eobpa-
30BaTeNIbHBIM ITporpammamy (3apeructpupoano B Munrocte P® 29.11.18 No52831);

v/ KoHmenius pa3BuTHsI JOMOJHUTEIBLHOTO 00pa3oBanus feteil B Poccuiickoit
Oenepanuu, yrBepxkaeHHol pacnopsbkeHueM [IpaBurensctBa PO ot 4.09.2014 1. Ne 1726-p;

v/ CaHUTapHO-3IUAEMHUOJOTHUECKUE MTpaBuiia U HopMatuBel 2.4.4.3172-14

v «TpebGoBanus K yCTpPOMCTBY, COIEPIKAHUIO U OPraHU3AIMU peKUMa pabOThl 0O0pa3oBaTelIb-
HBIX OpraHu3aluil JOMOJIHUTEIBHOrO 00pa3oBaHus Jaetel (YTB. [ T1aBHBIM rocyaapcTBEHHBIM
canuTapHbM BpadoM PO ot 04.07.2014 r. Ne 41);

v' T'ocynapcrBennas nporpamMma P® «Pa3sutue o6pazoBanus Ha 2013-2020
TOJIbI, YTBEPXKACHHOU nocTaHoBieHueM [ IpaButenscTBa PO o1 15.04.2014 1. No 295;

v/ Crparerust ”HHOBAIIMOHHOTO pa3BuTHs Poccuiickoit denepanuu Ha
nepuoa 10 2020 roga, yTBep:KJIeHHbIM pacnopsbkenueM [lpaButensctBa PO ot 08.12.2011
rojia Ne 2227-p;

v/ denepanbHas 1eneBast mporpamma pa3BuTHs oopa3obanus Ha 2016-
2020 roael, yrBepxkaeHHoi [loctanonenuem [IpaButenscrea PO ot 23.05.2015 roma Ne 497.
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