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TpeGoBanus K NpeIMeTHbIM Pe3y/JbTATaAM OCBOEHHMS] HHTErPHUPOBAHHOIO Y4eOHOI0
npeamera "EctecTBo3Hanme" (Ha 6a30BOM) ypOBHe:

1) chopmMupoBaHHOCTH MIPEICTABICHHMA O IEIOCTHOW COBPEMEHHOM €CTeCTBEHHOHAYYHOU
KapTUHE MHUPA, O MPUPOJIC KaK €IMHOMN 1IEIOCTHOW CUCTEME, O B3aMMOCBSI3H YeJIOBEKa, TPUPOIbI
1 o0IIecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MacmTabax BceneHHoit;

2) BlIaJieHWE 3HAHUSIMU O HaW0O0JIee BAKHBIX OTKPBITHSIX U JIOCTHIXKEHUSX B OOJIACTH
€CTECTBO3HAHMS, TTOBIUSABIIUX HA SBOJIOIMIO MPEACTABICHUIN O NMPUPOJIC, HA Pa3BUTHE TEXHUKHU
M TEXHOJIOTHH;

3) chOpMHUPOBAHHOCTH YMCHHSI TPUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHUS IS
OOBSICHEHUST OKPYXAIONIMX SBJICHHUA, COXPAHCHHS 3JI0pPOBbS, oOOecreueHus: 0e30MacHOCTH
KU3ZHEIEITSIbHOCTH, OepexHOTO OTHOIIICHUS K Mpupoe, paIrMoHaIBHOTO
MIPUPOJIOTIONIE30BAHUS, & TAKKE BHITIOIHEHHUS POJIU TPAMOTHOTO TIOTPEOUTEIS;

4) chopMHUpPOBAHHOCTH MPEACTABICHUNW O HAYYHOM METOJE IO3HAHUS MPUPOJIBI M
CpencTBaXx M3Yy4EeHHMs] Meramumpa, MaKpoMupa W MHKPOMHpA; BIAJCHHE IpUEMaMU
€CTECTBEHHOHAYUHBIX HAOJIO/ICHUM, ONBITOB HCCIAEAOBAaHUNW W OILEHKH JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTATOB;

Ilnanupyemblie pe3yJbTaThl 1YXOBHO-HPABCTBEHHOI0 PA3BUTHSA, BOCIIUTAHUS H
COLMAJIM3ALUHN 00YYAIOIIUXCH, UX NPO(eCCHOHATBLHON OpHUeHTAlMHU, GOPMHPOBAHHS
0€301acHOr0, 3I0POBOI0 H IKOJOTHYECKH 11€J1eCO00Pa3ZHOro o0pa3a KU3H1
Pe3ynbrarthl AyXOBHO-HPABCTBEHHOTO pAa3BUTHS, BOCIHUTAHUS U coluanu3anus B cdepe

OTHOLIEHHUS 00y4arouuxcs K cede, CBoemMy 3/10POBbI0, IO3HAHUIO CeOsl:

- OpHeHTaIus OOydYalIMUXCSd Ha JOCTH)KCHHE JIMYHOTO CYACThs, pPEaTU3aIfio
MO3UTHBHBIX JKU3HEHHBIX TMEPCIEKTHB, TOTOBHOCTh M CIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIpeIeIeHHIO, CTIOCOOHOCTh CTaBUTh LIENTU U CTPOUTH KM3HEHHbIE TJIaHBI,

- TOTOBHOCTh M CIIOCOOHOCTh OOECTEUYHTh Ce0€ W CBOMM OJM3KUM JOCTONHYIO
YKU3Hb B IPOLIECCE CAMOCTOSITENIbHON, TBOPUYECKOW U OTBETCTBEHHON JEATEIBHOCTH;

- FOTOBHOCTbh M  CHOCOOHOCTh OOy4aromMXcsi K OTCTauBAaHUIO JIMYHOTO
JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BBIPa0aThIBATh COOCTBEHHYIO
MO3UIMIO M0 OTHOLIEHUIO K OOIIECTBEHHO-MOJUTHUYECKUM COOBITHUSM MPOILJIOTO U HACTOSIIEr0
Ha OCHOBE OCO3HAHUS M OCMBICICHUS MCTOPHUH, AYXOBHBIX IIEHHOCTEH M TOCTHXKEHUH Halein
CTpaHbI;

- TOTOBHOCTh U CIIOCOOHOCTH 0OYYAIOLIUXCSI K CAMOPAa3BUTHIO U CAMOBOCIIHTAHUIO
B COOTBETCTBUHU C OOIIEYEIIOBEYECKMMH LIEHHOCTSAMM W HJeajlaMH T'Pa)JIaHCKOro OOIIecTBa;
MOTPeOHOCTh B (PU3UYECKOM CaMOCOBEPILICHCTBOBAHUHM, 3aHATHSAX CIIOPTUBHO-03JOPOBUTEILHOM
JeSITeNIbHOCTBIO;

- OPUHITHE W peau3allidsg LEHHOCTEW 3I0pOBOTO M 0€30MacHOro odpasa KU3HHU,
OepeXHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (GU3UYECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBBIO;

- HENPUATHE BPEIHBIX IPUBBIYCK: KYpEHUs, yIOTPEOICHUS alIKOT0JIs, HAPKOTUKOB.

Pe3ynbTathl JyXOBHO-HPABCTBEHHOTO PA3BHUTHS, BOCIUTAHUS U COLIMAIU3alluU B cepe
OTHOLIEHHUS O0y4alIIMXCA K OKPYKalleMy MHPY, K KMBOil NpupoAe, XylA0:KeCTBEHHOM
KyJbType, B TOM uucie GOpMUpPOBaHHME Y OOYYaroIIMUXCsl HAay4dHOTO MHPOBO33pPEHUS,
ACTETUYECKUX MPE/ICTABICHUN:

— MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH,
OCO3HAaHUE 3HAYMMOCTU HAyKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIIAJICHUE
JIOCTOBEpHON WHGOpMAIMEl O TEepeqoBBIX JTOCTIDKEHUSX U OTKPBITUSX MHPOBOH U
OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTH B MOJYYCHHHM HAy4YHBIX 3HaHHH 00 ycTpoiicTBe
MUpa 1 00IIeCTBa;



— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO0Opa30BaHUIO, HA
MPOTSHKEHUU BCEU KU3HM; CO3HATEIbHOE OTHOIIEHHWE K HEMpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEITHOW MPO(ecCHOHATBLHOM U OOIIIECTBEHHON IEATEIHbHOCTH;

- IKOJIOTHYECKast KYJIbTypa, OepeKHOE OTHOIICHHWE K POJHOUN 3eMile, TPUPOTHBIM
6OFaTCTBaM Poccun n MHpa, NMOHMMAaHUEC BJIMAHUSA COLNHUAJIBHO-DKOHOMHWYCCKUX IMPOLCCCOB Ha
COCTOSIHME TPHUPOJHOM M COIMAIBHOW CpEJbl; OCO3HAHHWE OTBETCTBEHHOCTH 3a COCTOSTHUE
IPUPOJHBIX PECYPCOB; YMEHHUS U HAaBBIKM pPasyMHOI'0 IIPUPOIOIIOIB30BAHUSA, HETEPIIMMOE
OTHOIIICHHUC K IICﬁCTBPISIM, IMPUHOCAIINM BPCI 9KOJIOTHH; HpI/IO6peT€HI/I€ OIIbITAa 3KOJIOTHUYCCKN
HaHpaBHeHHOﬁ JACATCIIbHOCTH,

- ACTETUYECKOE OTHOIIEHHE K MHUPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOMCTBY
CcOOCTBEHHOTO OBITA.

I[lnanupyemble pe3yJbTaThl 0CBOCHUS

Ili1anupyeMble JIMYHOCTHBIE pe3yJbTaThl ocBoeHuss OOII

— OpHUEHTalMs OOYy4aloUMXCsi Ha JIOCTHXKEHUE JIMYHOTO CYACThs, peau3aIfio
MO3UTUBHBIX JKHU3HEHHBIX TIEPCIIEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K JMYHOCTHOMY CaMOOTIPENEICHUI0, CIMOCOOHOCTh CTaBUTh 1€MW U CTPOUTH
YKU3HEHHBIC TIJIaHBI,

— TOTOBHOCTh M CIIOCOOHOCTH 00ecreunTh ce0e U CBOMM OJM3KUM JOCTOMHYIO KU3Hb B
MPOLECCE CAMOCTOSITENILHOM, TBOPYECKOW M OTBETCTBEHHOM NESITEIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTHh OOYYArONIUXCS K OTCTAaMBAHMIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHSI, TOTOBHOCTh M CIIOCOOHOCTH BBIPA0ATHIBATh COOCTBEHHYIO TO3UIIMIO TIO
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJIUTUUECKUM COOBITHSIM TIPOIIOTO M HACTOSIIETO HAa OCHOBE
OCO3HAHUS U OCMBICIICHHUSI UCTOPHUH, TyXOBHBIX IICHHOCTEH U JOCTW)KEHU HAIIEH CTPaHBbI;

— TOTOBHOCTb M CHOCOOHOCTh OOydaroluxcs K CaMOpa3BUTHUIO M CAMOBOCIIHUTAHUIO B
COOTBETCTBUU C OOIICUETOBEYECKUMHU IEHHOCTSMU U HJEalaMH T'pakJaHCKOro oOIIecTBa,
MOTPeOHOCTh B (PU3UYECKOM CaMOCOBEPILICHCTBOBAHUHM, 3aHATHSIX CIIOPTUBHO-03JO0POBUTEIHHOM
JeSITeNIbHOCTBIO;

— MpUHATHE W peanusalus LEeHHOCTEeH 370pOBOTO M 0Oe30MacHOro obOpasa >KHU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHHE K COOCTBEHHOMY (HU3HYECKOMY U
MICUXO0JIOTHYECKOMY 3/I0POBBIO;

— HeMpUATHE BPEIHBIX IPUBBIYCK: KypeHHs, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB;

— HPaBCTBEHHOE CO3HAHHWE U TOBEJCHHE Ha OCHOBE YCBOCHHMS OOIIEYEIOBEYECKHX
LIEHHOCTEH, TOJEPAHTHOTO CO3HAHMUS U TMOBEICHUS B MOJUKYJIbTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH TUAJIOT C IPYTUMU JIOAbMHU, TOCTUTaTh B HEM B3aMMOIIOHUMAaHHUSI, HAXOUTh
oOu1ue 1eau U COTPYIAHUYATD IS UX TOCTHIKECHUS;

— TMpUHATHE TYMAHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEJIbHOE W
No0poXkeNnaTeIbHOe OTHOIICHHE K APYTrOMY YelIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTH K COMEPEXUBAHUIO U (POPMHUPOBAHKE MO3ZUTUBHOTO OTHOIICHUS K JIFOJISM,
B TOM YHCJIE K JIMIIAaM C OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 3[I0OPOBBSI M MHBAJIUJAM; OepekHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY U MCUXOJIOTHYECKOMY 370POBBIO
JPYTUX JIFOJIel, YMEHUE OKa3bIBaTh MEPBYIO TOMOIIIb;

- ¢dopMupOBaHHE BBIPAKCHHON B MOBEJACHWM HPABCTBEHHOU MO3UIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPaBCTBEHHOTO CO3HAHUSA U TOBEICHHS Ha
OCHOBE YCBOEHHUSI OOIIEUETOBEYECKUX IEHHOCTeH W HPABCTBEHHBIX YYBCTB (UECTH, JIOJTa,
CIPaBeUTMBOCTH, MUJIOCEPIUS U IPYKEI00us);

— pa3BUTHE KOMIETEHIMH COTPYAHMYECTBA CO CBEPCTHUKAMH, IETbMHU MJIIAJIIIETO
BO3pacTa, B3pOCIBIMH B  OOpa3oBaTelbHOW,  OOIIECTBEHHO  TMOJIE3HOW,  y4eOHO-
HCCIEA0BATENbCKOM, MPOEKTHON U APYTUX BUJIAX IE€ATEIbHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pAa3BUTHUS HAyKH,
3HAUMMOCTHU HAYKH, TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPYECTBY, BIJIaJIEHUE JIOCTOBEPHOM



uHpopManKeil 0 MEepPelOBBIX TOCTHKEHUAX M OTKPBITHAX MHPOBOW M OTEYECTBEHHOH HAYyKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HaHUSAX 00 yCTpOICTBE MHpa 1 00IIeCTBa;

— TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHWIO, B TOM YHCIIE CamMo0Opa30BaHUIO, Ha
NPOTSDKEHUM BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHHE K HENPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEITHOW MPodeccrnoHabHOM 1 00IIECTBEHHON ACSITeTbHOCTH;

— DJKOJIOTMYecKasl KyJbTypa, OepekHO€ OTHOLIEHHMS K POJHOW 3emile, HPUPOIHBIM
OorarctBam Poccnu M Mupa; NMOHMMaHHE BIHMSHHUS COIMAIbHO-OKOHOMHYECKUX MPOIECCOB HA
COCTOSIHUE MPUPOJAHONM M COLMAIBHOM Cpelibl, OTBETCTBEHHOCTb 3a COCTOSIHUE IPUPOJHBIX
peCypCoOB; YMEHHS U HABBIKH Pa3yMHOI'0

- MPUPOAOIOJB30BAHNS, HETEPIIUMOE OTHOLIEHHE K AEMCTBUSM, MPUHOCALIUM BpE]
9KOJIOT'MH; IPUOOPETEHNE OIbITa SKOJIOI0-HAIIPABIEHHOM /1€ TEIbHOCTH;

— JCTETHYECKOE OTHOMIICHUS K MHUPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTPOUCTBY
cOOCTBEHHOTO OBITA;

—  (Qusnyeckoe, HSMOLMOHAIBHO-TICUXOJOTMYECKOE,  COLMAIbHOE  OJaromnoiydue
oOyuarouuxcs B HU3HU 00pa30BaTeIbHONW OpraHM3allly, OLIYIIEHHE JETbMH O€30IacHOCTH U
MICUXO0JIOTH4YeCKOro koMdopra, HHPOPMAILMOHHOM O€30T1aCHOCTH.

IInanupyemsblie MeranpeaMeTHble pe3yiabTaTrhl ocBoeHuss OOIl MeranpenMerHbie
pe3yNbTaThl 0CBOEHHSI OCHOBHON 00pa30BaTeNIbHOM MporpaMMbl IPEICTABIECHbBI TPEMs IpyIaMu
YHHUBEpCaJIbHBIX yueOHbIX AericTBuil (YV/]).

1. PerynstuBHbIe yHUBEpCalIbHbIE yUeOHbIE IEHCTBUS

BBITTyCKHHUK HAyIUTCS:

— CaMOCTOSITENIbHO OIpEAENATh 1IeNM, 3aJaBaTh MapaMeTpbl U KPUTEPUH, 1O KOTOPHIM
MO>KHO OTPEAETUTh, YTO LEb JIOCTUTHYTA;

— OIIGHMBAaThb BO3MOJKHBIE IOCJIEJCTBUSl JOCTM)KEHMsI IIOCTaBJICHHOM IeNd B
NEeSITeIbHOCTH, COOCTBEHHOW JKM3HM M JKM3HM OKPYKAIOIIMX JIIOACH, OCHOBBIBAasCh Ha
COO0OpaXKEHUSIX ITUKU ¥ MOPAJIU;

— CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33a/1a4l B 00pa30BaTEIbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallUsX; — OLICHUBATh PECYPCHI, B TOM UHUCIIE BPEMs U JIpyrue HemaTepuaabHble
pecypcbl, He0OXOAUMBbIE AJIsl JOCTHXKEHUS TOCTABJICHHOM LIEJIH;

— BBIOMpATh MyTh JOCTHIXKEHUS LEIH, IUIAaHUPOBATh pELIEHHE MOCTAaBIECHHBIX 3ajad,
ONTUMU3HPYS MaTepHalibHbIE U HEMaTepraIbHbIE 3aTPAThI;

— OpraHu3oBbIBaTh IPQPEKTUBHBIN MOUCK PECYpPCOB, HEOOXOIMMBIX I JOCTHXKCHHUS
MIOCTABJICHHOM LIENH;

— COIOCTABJIATH MOJIyYEHHBINA PE3yNbTAT AEATEIHHOCTHU C MOCTABICHHOM 3apaHee LEebIO.

2. Ilo3HnaBarenbHbIEC YHUBEpCATIbHBIC YICOHBIC IEHCTBHS

BoinmyckHUK HAy4YUTCS:

— HCKaTh M HaXOAUTh O0OOOIIEHHbIE CIMOCOOBI pEIIeHUs 3a/Jady, B TOM YHCIE,
OCYILIECTBIISITh Pa3BEpHYThI MHGOPMAIMOHHBIA TMOWCK W CTaBUTh HAa €ro OCHOBE HOBBHIE
(yueOHbIe U MO3HABATENIbHBIC) 33/1a4H;

— KPUTHYECKH OLIGHUBATh W HWHTEPIPETHPOBATh HHQPOPMAIUIO C PA3HBIX MO3MUIIHIM,
pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNs B MHPOPMAIIMOHHBIX HCTOYHUKAX;

— WUCIOJB30BaTh PA3IMYHbIE MOJETHHO-CXEMATUYECKUE CPEICTBAa AJS NPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€ M OTHOIIEHWH, a TakkKe TMPOTHUBOPEUUH, BBISBICHHBIX B
MH(OPMALMOHHBIX UCTOYHUKAX;

— HAXOJWTh M MPUBOJAUTH KPUTUUECKHE apTyMEHTHI B OTHOIICHUU JEHCTBUI U CYXIEHUN
JpYroro; CHOKOWHO M pa3yMHO OTHOCHTBCS K KPUTHYECKMM 3aMEYaHHsM B OTHOILLIEHUU
COOCTBEHHOTO CYX/IEHUs, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOIO Pa3BUTHUS;

— BBIXOJUTbH 32 PaMKH y4eOHOTO MpeaMeTa M OCYIIECTBIIATh IeJIeHANpaBIeHHbIH OUCK
BO3MO’KHOCTEH JUI IIMPOKOTO MEPEeHOCca CPEACTB U CIIOCOOOB AEHCTBUS;

— BBICTpauBaTh HHJIWBHUIYaJbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO, YYHUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYEHUS;

— MEHSTh U yIeP>KUBATh Pa3HbIE MO3UIIUU B TIO3HABATEILHOU JIESTEIILHOCTH.



3. KoMmMyHHMKaTHBHBIE YHUBEPCAIbHbBIC YUeOHbIE eHCTBUS

BeinnyckHHK HayduTes:

— OCYILECTBJIATH JIEJIOBYI0O KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHU, TAaK U CO B3POCIBIMHU
(xax BHYTpH 0Opa30BaTeNIbHONW OpraHHM3allid, TaK U 3a €€ IMpelesiaMu), MoAOHpaTh MapTHEPOB
IUISL IGIOBOM KOMMYHUKAIIMH HCXOJS U3 COOOpaKCHUH Pe3ylbTaTUBHOCTH B3aUMOJICHCTBHSA, a
HE JIMYHBIX CUMIIATUH;

— IPU OCYLIECTBICHUM TPYNIOBOM pabOThl ObITh KaK PYKOBOAMTEIEM, TaK M UJIECHOM
KOMaH/Ibl B Pa3HbIX POJIsAX (F€HepaTop HAEH, KPUTUK, UCIOJHUTEINb, BBICTYNAIOMINUN, IKCIEPT U
T.1.);

— KOOPAMHUPOBATH U BBINOJHATH PadOTy B YCIOBUSX PEAIbHOIO, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOTO B3aMMOJCHCTBUS;

— pa3BEpHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BaHHEM
a/IeKBaTHBIX (YCTHBIX U MMUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacro3HaBaThb KOH(IMKTOT€HHbIE CUTyallMM U MperoTBpaliaTb KOHQIMKTBI JI0 HX
aKTUBHOHM (ha3bl, BBICTpauBaTh JEJOBYI0O U 00pa30BaTelIbHY0 KOMMYHMKAIMIO, u30eras
JIUYHOCTHBIX OLIEHOYHBIX CYXICHUH.

B pesynbrare m3ydenust yueOHoro mnpenmera «EcTecTBo3HaHHE» Ha YpOBHE CPETHETO
o011ero 00pa3oBaHus:

Tpedyemble pe3yjbTaThI

BeimyckauK Ha 0230BOM YPOBHE HAyYUTCS:

— JIEMOHCTPUPOBATh Ha IMPUMEPAX pPOJb SCTECTBO3HAHHS B PA3BUTHUU YEIOBEUYCCKOM
IUBHJIN3AIIAY; BBIJCIATh TEPCOHATBHBIA BKJIAJ BEIIMKHX YYCHBIX B COBPEMEHHOE COCTOSHHUE
€CTECTBCHHBIX HaYK;

— IPaMOTHO NMPUMEHSATh €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO MPH OTIMCAHUH SIBIICHUN
OKPYXKAIOIIEero MUpa;

— 00OCHOBaHHO TPHUMEHATh NPHOOPHI JII W3MEPECHHS W HAONIOACHUS, HCIOJIB3YS
ONHMCAaHWE WA TPEIOKEHHBIN aNrOpUTM SKCIEPUMEHTa C IEJIbI0 IOYyYeHHs] 3HAHUH 00
00BEKTE U3yUCHHS,;

— BBISBJISITH XapakTep sIBICHUHA B OKPYXAOIIEH cpelie, MOHMMATh CMBICT Ha0III0JaeMbIX
MPOIIECCOB, OCHOBBIBASICh Ha E€CTECTBEHHO-HAYYHOM 3HAHHMHW; HCIIOJNB30BaTh ISl OIUCAHUS
XapakTepa MpPOTEKaHUs MPOIECCOB (PU3NYCCKHE BEIMYUHBI U JIEMOHCTPHPOBATH B3aWMOCBS3b
MEX]ly HUMH,

— OCYHIECTBIISITH MOJICITUPOBAHHUE MPOTCKAHHUS HAOJIIOMAEMBIX IPOIIECCOB C YYETOM
TpaHUI] TPUMEHUMOCTH UCIIOJIB3yEMBIX MOJICTICH;

— KPHUTHYECKH OICHWBAaTh, HWHTEPIPETHPOBATh U  OOCYXKIaTh HH(POPMAIIUIO,
conepxamryrocss B cooomenusx CMU, pecypcax MHTepHeTa, HAYyYHO-TIOMYISPHBIX CTaThsIX C
TOYKH 3PCHHUSI €CTECTBCHHO-HAyYHOW KOPPEKTHOCTH; JeTaTh BHIBOJIbI HA OCHOBE JIMTEPATYPHBIX
JIAHHBIX;

— MPUHUMATH APTYMCHTUPOBAHHbBIE PEIICHUS B OTHOIICHUN IPUMEHECHHUST Pa3HOOOPa3HBIX
TEXHOJIOTUH B MPO(HECCHOHAIBLHON ACATEIIEHOCTU U B OBITY;

— W3BJICKATh W3 ONKCAHUS MAllWH, MPHUOOPOB M TEXHHUUECKUX YCTPOUCTB HEOOXOJIUMBIC
XapaKTePUCTUKH JUISI KOPPEKTHOTO WX HCIOJB30BaHUS; OOBSCHITH MPUHIIMIILI, ITOJIOKEHHBIC B
OCHOBY pabOThI TPHUOOPOB;

— OpPraHU30BBIBATH CBOIO JAEATEIHHOCTH C YUYE€TOM MPHUHIIMIIOB YCTONYMBOTO Pa3BUTHUS
CUCTEMBI «IIPUPOJIa—00IIeCTBO—4EI0BEK» (OCHOBBIBASICH HA 3HAHMIX O IMpolieccax MepeHoca u
TpaHcopMalui BEIIECTB M OHHEPrUil B HSKOCHUCTEME, pa3BUTHUM U (PYHKIHOHHUPOBAHUU
ouoctepsl; 0 CTPYKType MOMYISIIMK U BHUJA, aJaNTalUsX OPraHU3MOB K cpele OOHMTaHWUS,
CBOMCTBaX HKOJOTHMYECKUX (PAKTOPOB; PYKOBOJCTBYACH MPUHIUIIAMHU pecypcocOepekeHus u
0€30MacHOTO  MPUMEHEHHS MaTepualioB U  TEXHOJOTHUH; coxXpaHsisi  OHOJOTHYEcKOe
pazHooOpasue);



— 00OCHOBBIBaTh MPAKTUYECKOE HCIOJb30BAHME BEIIECTB W UX peakuuil B
MIPOMBIIIJICHHOCTH U B OBITY; OOBSCHITH POJIb ONPEIeNICHHBIX KIACCOB BEUIECTB B 3arpsi3HEHUU
OKpYKaroLEen Cpeibl;

— JeWcTBOBaTb B paMKax NpPaBWI TEXHUKH OE30MaCHOCTM M B COOTBETCTBUH C
MHCTPYKLHUSAMH 10 MIPUMEHEHHIO JIEKAPCTB, CPEICTB OBITOBOM XMMHHU, OBITOBBIX 3JEKTPUUYECKHX
npuOOpOB, CIOXKHBIX MEXaHH3MOB, ITIOHUMAas ECTECTBEHHO-HAYYHbIE OCHOBBI CO3JAHHSA
MIpEANMCaHUN;

— (dopmupoBaTh COOCTBEHHYIO CTpAaTETHIO 370pOBbecOeperaronero (paBHOBECHOTO)
NUTaHAS C YYETOM OHOJIOTHYECKOW IeJIecOO00pa3HOCTH, pPOJHM BEIECTB B NUTAHUU U
KHU3HEIEATSILHOCTH KUBBIX OPTaHU3MOB;

— OOBSACHATH MEXaHU3M BIIMSHUS Ha JKUBBIE OPraHU3MBI AIIEKTPOMArHUTHBIX BOJH U
pPaIMOAaKTUBHOTO M3JIyYeHHs, a TakKe JCHCTBHS alKOTOJI, HHUKOTHHA, HAPKOTHYECKHX,
MYTareHHBIX, TEPATOTEHHBIX BEIIECTB HA 3I0POBbE OPTaHU3Ma M 3apOIBIIIEBOE PA3BUTHE,

— BBIOMpAaTh CTpPATETHIO TOBEACHUS B OBITOBBIX M YPE3BBIYAWHBIX CHUTYAIHsIX,
OCHOBBIBASCh HA TIOHUMAaHWW BIIMSHUS HAa OPraHU3M 4YelloBeKa (PU3HUYECKHX, XMMHUYECKHX H
OMOJIOTMYECKUX (PaKTOPOB;

— OCO3HAaHHO JIEHCTBOBAaTh B CHUTYallMd BBIOOpAa MPOIYKTA WM YCIYTH, TPUMEHSS
€CTeCTBEHHO-HAYYHBIE KOMITETEHIIHH.

Boinmyckauk Ha 0a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUTHCS:

— BBIINIOJIHATE CAMOCTOATCIBHBIC SKCIICPUMEHTEI, PACKPbIBAOINE ITOHMMAaHNE OCHOBHEBIX
€CTECTBEHHO-HAYYHbIX TIOHSATHUM M 3aKOHOB, coOmonass TmpaBuia Oe30macHoil paboThI;
MIPEJICTaBIATh MOJIyd€HHBIE PE3yJbTaThl B TAOMUYHOW, rpaduueckoil WM TEKCTOBOU (opMme;
ACJIaTh BBIBOABI HA OCHOBE IMOJYUYCHHBIX U JIMTCPATYPHBIX JaHHBIX,

— OCYIIECTBIISITh CAMOCTOSITENILHBIA yYeOHBIH MPOEKT WIJIM HWCCIEAOBAaHHE B 00JACTH
€CTEeCTBO3HAHUS, BKIOUYAIOIINN OIpEesICHHE TeMbl, IOCTAHOBKY IIEJH W 3a/1ay, BBIJABIDKCHHUE
THIOTE3bl U MYTEH e IKCIEPUMEHTAIBHON MPOBEPKH, MPOBEACHUE SKCIICPUMEHTA, aHAITU3 €T
Pe3yIbTATOB C YUETOM IOTPEITHOCTH U3MEPEHUs, GOPMYIIMPOBAHNE BBIBOJIOB M TPEACTaBICHUE
TOTOBOTO HH()OPMAIIHOHHOTO MPOTYKTa;

— 00CYX/1aTh CYIIECTBYIOIIUE JIOKAIbHBIC U PETHOHAIBHBIE TTPOOIEMBbI (IKOJIOTHYECKUE,
SHEPTeTUYECKUE, CHIPbEBHIC U T.J.); 000CHOBBIBATh B IUCKYCCUH BO3MOXHBIE ITYTH UX PEIICHUS,
OCHOBBIBAsICh Ha €CTECTBEHHO-HAYYHBIX 3HAHUSX;

— HaXOJMTh B3aUMOCBSI3M MEXIy CTPYKTYpOH M (yHKIMEH, MPUYUHOU M CICICTBHEM,
Teopueil M (aktamMu TpHU aHanIM3e NPOOJIEMHBIX CHTyallMid W OOOCHOBAaHWU IMPHHUMAEMBIX
pelIeHH Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMI; TI0Ka3bIBaTh B3aWMOCBSI3b MEXIY
00JTaCTSIMHU €CTECTBEHHBIX HayK.

Conepxxanue y4eOHOro nmpeamera

Texnnka B3aumMocBs3b MeKIy HAYKO M TEXHOJIOTUSIMH

Hcropus n3yuenns npupoasl. IIporpecc B ecTecTBEHHBIX HAYKax U €ro BKJIaJl B pa3BUTHE
LIUBWIM3ALMU. MeToJbl HAyYHOTO MO3HAaHUS M HUX COCTaBIAIOIIME: HAOIIOJEHUE, U3MEpEHHUE,
OKCHEPUMEHT, MOJEIMPOBAaHUE, TUIIOTE3a, BBIBOJ, IOCTpOoeHHUE Teopuu. PDyHIaMeHTaJIbHbIE
MIOHATHS €CTECTBO3HAHUA. EcTecTBEHHO- HayuHas kapTuHa mupa. IIpumepsl cuctematusanuu u
HarJIIJHOTO MPECTABIICHUS HAyYHOTO 3HAHUSA: NPOCTPAHCTBEHHO-BPEMEHHBIE XapAKTEPUCTUKU
(HAaHOMMpP M MHUKPOMHP, MAaKpOMHUpP, Meramup), MNepUOAWYECKUH 3akoH. Poip HaydyHBIX
JOCTHUKEHHUM B CO3JaHUHU HOBBIX TEXHOJIOTHHA. DBOIIOLUSA TEXHOJIOTHH.

JHepreTuKa u 3HeprocoepexeHue

IIpoGnemsbl 3HeproodecreueHus: HAMOHAIbHbIE, PETHOHAJbHbBIC, JIOKAIbHbIE. 3aKOHbI
COXpaHEHHs Macchl M B3Hepruu. lIpakTmyeckoe NpPHUMEHEHHE 3aKOHOB COXpaHEHUs. Buubl
sHepruu. CBsI3b Macchl M SHEPTUU. DIIEKTPOIHEPTUS M CHOCOObI ee MoTydyeHus. TeruioBble U



TUAPO3JIEKTPOCTAHIIMM.  SInepHas SHEpPreTuka MW IEpPCHEeKTHBBl €€ HCIOJIb30BaHUA.
OHepronotpebineHne u SHEProdPPeKTUBHOCTb. IKOJOTUYECKHE MPOOIEMBI IHEPreTHUECKON
oTpaciu. AJbpTEepHATUBHAas »JHEpreTuka. PaluMoHaNbHOE  HMCHOJB30BAaHUE DSHEPrUUM U
sHEeprocoepexkeHne. JHepreTuyeckas 0e30macHocTh. TpaHCHAIIMOHAIBHBIE MTPOEKTHI B 0071aCTH
SHEPreTUKHU.

HaHoTexHoJI0TUM ¥ UX IPHJIOKEHHE

HaHowacTuupl B JKMBOM M HEXKHMBOM IpUPOJE: pPa3Mepbl, THUIBI CTPYKTYPBHI,
¢byHKIMOHATBHAS 3HAUMMOCTh. OCOOEHHOCTH (U3NYECKUX U XMMHUYECKHX CBOMCTB HAaHOYACTHII.
Camoopranuzanus. Metoasl NoaydeHHs] HaHOYacTUL. MeTonbl HM3y4E€HHs HaHOMATEepUaJIOB.
KoHncrpynpoBanne HaHomaTtepuanoB. HoBble TEXHOJOTHMH, CTPOSIIMECS HA HCIOJb30BaHUU
HAHOYACTUI[ U MaTepHUajioB, MOJy4aeMbIX M3 HHUX. BIusSHUE HAHOTEXHOJOTMH Ha pa3BUTHE
TEXHUKHU. DKOJOTUYECKUN ACTIEKT HAHOTEXHOJIOTHil.

OcBoeHne KOCMOCA U €ro poJib B :KM3HHU YeJI0BeYecTBa

Bcenennasi: Teopusi BOSHUKHOBEHUS, CTPYKTYpa, COCTaB, 3BOJIOLUSA. ACTPOHOMHUS Kak
HayyHbli  (yHJAMEHT  OCBOEGHHMS  KOCMHUYECKOTO  IpOCTpaHCTBa.  PakeToHocHTenH,
UCKYCCTBEHHBIE  CIyTHUKHM, OpOWTalbHbIE CTaHLIMM, I[UIaHETOXoAbl.  lcmonb3oBaHue
CIyTHUKOBBIX CHCTEM B cdepe HHPOPMAIMOHHBIX TexHoJorui. CoBpeMEeHHbIE Hay4YHO-
HCCIIEIOBATENIbCKUE POTPaMMBI 110 U3YYEHHIO KocMoca U X 3HadeHue. [IpoOiembl, cBsI3aHHbIE
C OCBOEHHEM KOCMOCA, U ITyTU UX pelieHns. MexyHapoIHOe COTPYIHUYECTBO.

Hayka 00 okpy:karwoueii cpene

JKOoJ0ru4YecKHe nNpodjaeMbl COBPEMEHHOCTH

buocdepa: sTansl hopMupoBaHUS U CIIEHApUU pa3BUTHA. AKTyaJbHbIE HKOJIOTHYECKUE
npoOieMbl: Tiao0anbHble, PEerHOHANbHbIE, JOKaJIbHbIE, WX MPUYMHBI U CIEICTBUSA. MeTombl
W3Y4YEHUSI COCTOSHUS OKpYKaroue cpenbl. MI3MeHeHus: OKpy»Karomen cpelibl, KaK CTUMYJT JUIs
pPa3BUTHUS HAYYHBIX UCCIIEIOBAHUI U TEXHOJOTHN. ECcTeCTBEHHO-HAYYHBIE OAXOAbI K PEIICHUIO
HKOJIOTMUECKUX Mpo0IieM, mpupoocOeperaroniie TeXHoJI0rui. MexayHapoaHble U pOCCHIICKUE
MPOTPaMMBI PEIICHUS SKOJOTUUECKHUX TTPOo0IeM U X 3PHEKTUBHOCTb.

B3aumMocBS3b COCTOSIHUA OKPY:KAIOLIEH CpeAbl M 310POBbS YeJI0OBEKa

Herpagamus okpyxkaronieid cpeabl. [IporpaMmbl MOHUTOpPUHTA KadecTBa OKpYKaroUIeH
cpedpl. 3arpsi3HEHUE BO3YIIHOM, BOJHOW Cpeibl, MOYBBI, MPUYMHBI U ciaenactsus. lllymoBoe
3arpsisHeHue. JiekTpoMarHuTHoe Bo3znerctBue. [IJIK. YcToWuumBOCTH OpraHum3ma M Cpelbl K
CTPECCOBBIM BO3JCHCTBUSAM. 3ab0sieBaHMs, CBA3AHHBIE CO CHMYKEHUEM KauecTBa OKpYXKarouiei
cpensl. UHauBUayanbHble 0COOEHHOCTH OpraHu3Ma MpU BO3JIEHCTBUU (DAaKTOPOB OKpYXKAroOIIe
cpensl. CoBpeMeHHbIE TEXHOJIOTMH COKpAllleHUS HEraTUBHOTO BO3ACHCTBHS  (PaKTOpOB
OKpy»xarolei cpeapl. HayuaHble 0CHOBBI TPOEKTUPOBAHMUS 3J0POBOI Cpe/ibl 0OUTAHUS.

CoBpeMeHHBbIe  MeTOAbI  MOJJAEPKAHUS  YCTOMYHMBOCTH  OMOreOLEHO30B U
HCKYCCTBEHHBIX IKOCUCTEM

buoreonenos, cTpykTypa U OCHOBBI (PyHKIIMOHUPOBaHHUA. bHOreoxuMuueckrue MOTOKH.
Kpyrosopotsl BemectBa. I[lpunuumnel ycroiunBocTH OHOreoneHo30B. HayuHbie OCHOBBI
CO3JaHUsl M MOJACPKAHUS MCKYCCTBEHHBIX 3KOocHCTeM. IIpoHM3BOACTBO pacTUTENbHOU U
KUBOTHOBOYECKOM MPOAYKIIUU: MPOOIEeMbl KOJIMYecTBa M KadecTBa. KiacTepHbIil moaxoa Kak
Croco0 BOCCTAHOBJICHHS OHOTEOXMMHUYECKMX IMOTOKOB B HMCKYCCTBEHHBIX JKOCHCTEMAX.
AHTHOUOTUKH, MECTULHUIBI, CTUMYISATOPHI pOCTa, YAOOpPEHHS U HX MPUPOJHBIC AaHAIOTH.
[IpoGnema ycTOHYMBOCTH TOPOJICKUX IKOCUCTEM.

IIpoGJieMbI 0TX010B M 3arps3HEHUs] OKPYKAIOLIEH Cpeabl

[IpoGnema  yBenmuYeHHS  KOJMYECTBA  OTXOJOB.  bbITOBBIE, = KOMMYHaJbHBIE,
MPOMBIIITIEHHBIe OTX0Abl. COBpPEMEHHBIE TEXHOJOTHH cOopa, XpaHEHHUs, MepepadOoTKH U
yTWIM3alMKd  OTX0A0B. Iloaxompl K COKpAIIEHUI0 OTXOJ0B, O€30TXOJHBbIE TEXHOJIOTHH.
Hcrounuku 3arpsi3HeHUs OKpyxatouied cpenpl. [lepcreKTHUBHBIE TEXHOJIOTHMU JIMKBUJALNU
MOCJEACTBUH 3arpsA3HEHUs OKpyXkarouen cpenbl. PexynbThBanysg Mo4Bbl U BOJHBIX PECYPCOB.
CucteMbl BOJOOYMCTKH. MeXIyHapoJIHbIe NPOTPaMMbI IO OOpalleHHI0 € OTXOJaMHU U
COKpAILIEHHUIO BO3/ICHCTBHS HA OKPY)KAIOUIYIO Cpely, UX 3()(HEKTUBHOCTb.



310poBbe

CoBpemeHHbIe MeIMIIMHCKHE TEXHOJIOTHH

310poBbE YENOBEKa: CUCTEMHBIH moaxoj. HopmanbHas Qu3Honorus dejoBeka.
Oco6eHHOCTH (PYHKIIMOHUPOBAHHS JbIXaTeIbHON, KPOBEHOCHON M APYrHMX CHUCTEM OpraHU3Ma.
®U3MO0JIOTUYECKUE [I0KA3aTEIM OpraHu3Ma 4YelloBeKa M HX HOpMalbHOE 3HAuCHUE.
MenuIHCKIe TEXHOJIOTUHU TMAarHOCTUKH 3a00J1eBaHni. BO3MOKHOCTH U TIEPCIIEKTHBBI METO/I0B
npo(MIaKTUKKA, TEepamud W BOCCTAHOBICHHS oOpranm3Ma. [logxomel K  TMOBBIIICHHUIO
3pPEKTHBHOCTH CUCTEMBI 3PAaBOOXPAHEHHUS.

Nudexunonnbie 3200/1eBaHus U UX NPOoPUIaAKTHKA

WNudexnmonnsie 3a0o0ieBanus u ux Bo30ynutenu. CrocoOsl nepenadn WHEGEKITMOHHBIX
3a00JIeBaHU M COLMANBHBIE (aKTOPHI, CHOCOOCTBYIOIIME WX PAaCHpOCTpaHeHHIO. MIMMyHHas
cucTeMa M MPUHLOUNBI ee paboTbl. OCOOEHHOCTH (YHKIIMOHUPOBAHUS MMMYHUTETA Y Pa3sHBIX
rpynn  HaceneHus. CrnocoOsl TporIakTUKU HHGEKINOHHBIX 3a0ojeBaHuil. BakuuHarusi.
HamnpaBneHHOCT, MEIUIIMHCKUX TIpenapaToB i O0phObl ¢ MH(DEKITMOHHBIMH 3a00JIEBAHHSIMHU.
[IpoGnema pa3BuTHs ycToMUMBOCTH BO30yauTenel 3aboaeBanuil. MexayHapoJHble TPOrpaMMBbl
1o 60prOe ¢ MHPEKIIMOHHBIMU 3a00JICBaHUSIMHU.

Hayka o npaBH/IbHOM NUTAHUM

Metabonu3m, kak OoOMEH BEIECTBOM W JHEprueil Ha ypoBHE opraHusma. [IpuHIUNBI
(GYHKIIMOHUPOBAHUS NHIIEBAPUTEIbHON cucTeMbl. KayecTBO MpOMYKTOB NUTaHHUS C TOYKHU
3peHusl SHEPreTUYeCKON LIEHHOCTH M COJCpPYKAHHS IOJIE3HBIX M BPEIHBIX BELIECTB 3HAuUEHUE
cOaJaHCUPOBAHHOTO MUTAHUS A MOJAEpKaHUS 310poBbs. [lumieBble 100aBKU: TOJE3HBIE
CBOMCTBA U NMOOOYHBIE Y(PPEKTHI MX UCTIOTB30BaHUS. JIMETH 1 OCOOEHHOCTH MX MMPUMEHEHUS.

OcHOBBI OMOTEXHOJIOTHH

TpaguimonHas OMOTEXHOJOTHUS: MPOU3BOJCTBO MPOJIYKTOB MHTaHUA, NepepaboTka
oTX0/10B. MonekynsipHas OuorexHosorus. CTpykTypa U (YHKIHS HYKIECHHOBBIX KHUCIIOT.
Cunre3 Oenka. Kierounas wumkenepus. ['ennas tepamnusa. IlpuMeHeHHe OMOTEXHOJIOTHH B
3paBOOXPAHEHUH, CEIHLCKOM XO3SIMCTBE W OXpaHE OKpYyXKaromei cpeabl. MHUpPOBOM pPBIHOK
onotexHosoruit. [lepcrekTuBbI pa3BUTHSI POCCHUIICKOTO CErMEHTA.

IIpumepHbIit nepeveHb Y4eOHBIX, NMPAKTHYECKHX, NMPOEKTHBIX 7
HCCJIe0BATEILCKUX PpadoT

Texnuka B3anMocBsi3b MexKIy HAYKOH U TEXHOJIOTUSIMH

Texnuka mnpoBeneHUS U3MEPEHU U TpeAcTaBlieHue pe3ynbratoB. llocTpoenue
MIPOCTPAHCTBEHHBIX MOJI€JICl HEOPraHUUYECKUX M OPTaHUYECKUX COCIMHEHUI B COMOCTABICHUH C
HX CBOMCTBaMH.

N3ydenue BIMSHHUS XMMUYECKUX MPENApaToB MM 3JIEKTPOMArHUTHOTO M3IIy4yeHUs Ha
MHUTO3 B KJIETKAaX MPOPOCTKOB PACTEHHI C MOMOIILI0O MUKpOTpenaparoB. M3BieueHue u aHaius3
uHpoOpMallUd U3 MApKUPOBOK MPOMBIIUICHHBIX U IMPOJOBOJILCTBEHHBIX TOBapoB. CpaBHEHHE
MIPaBUJI TEXHUKH 0€30MaCHOCTHU MPU UCTIOIB30BAHUH Pa3IMYHBIX CPEJICTB OBITOBOI XUMUMU.

JHepreTHKa M YHeprocéepe:keHue

Pacuer suepromotpebneHusi cembu, mKOJIbl. COOpka rajabBaHUYECKOIO 3JEMEHTa U
UCIIBITAHUE ero JedcTBUsA. V3yueHwe CyTOYHBIX KoJieOaHMI HampsDKEHUsST B CETAX
anekrpocHaOxeHus. [lonyueHue sMeKTpoIHepruy U3 AIbTePHATUBHBIX UCTOYHUKOB. CpaBHEHHE
SHEPromnoTpedeHus NpuOOPOB Pa3HOTO MOKOJICHUSI.

HaHOTeXHO0JIOTMH ¥ UX NPHJIOKEHUS

MogenupoBaHue CHEKTPOCKONIAa HAa OCHOBE KOMIIAKT-AucKa. l3mepenue pasmepa
MOJIEKYJIbI dKUPHOM KUCIOTHI 10 IUIONIA/IU MSTHA €€ MOHOMOJIEKYJISIPHOTO CJI0sI HA TOBEPXHOCTHU
Boabl. [lomydenue rpadena u uszydeHue ero usmueckux cBoiicTB. [lomydeHne HaHOUYACTHIL
«3eNeHBIM» CIOCOOOM, NIeTEKTUPOBAHWE HAHOYACTHIl. BiMsSHHE HAHOYACTUI[ Ha IKUBBIC
OpraHu3Mbl (JIbIXaHuE APOXIKEH, pocT OakTepuii Ha yarike [leTpu, mpopactaHue ceMsH).

OcBoeHHe KOCMOCA U €r0 PoJib B "KU3HM YeJIOBe4YeCTBa



N3yuenune 3Be3gHOro HeOa HEBOOPY)KEHHBIM TIJIA30M M C IOMOILBIO TEJIECKOIA.
Hcnosb30BaHNEe CIIyTHUKOBBIX CUCTEM IPU MPOEKTUPOBAHUU 3KOJOTMUYECKUX TPOIL.

WHTepnperanus CIyTHUKOBBIX CHUMKOB JUIi MOHUTOPUHIA I0’KapOONACHOCTH JIECHBIX
MaccuBOB. AHanu3 JMHAaMUKHU IIPOLECCOB H3pO3UU IIOYB; HU3Y4YEHHUE TEHACHLUUH pocTa
ypOaHoCHCTEM C TOMOIIBIO METOAOB JWUCTAHIMOHHOTO 30HAMpoBaHMs. IIpoexTHpoBanue
OMOTpaHCPOPMALMOHHBIX MOJYJICH JJISi 3aMKHYTBIX CHCTEM (YTHIU3AIHs OTXOIOB, IMOJIydYeHHE
SHEPTUH, TEHEPAIUS KUCTIOPOIa).

Hayka 00 oxpy:xaromeii cpejae

JKO0JIOTHYeCKHe MPod/eMbl COBPEeMEHHOCTH

HccnenoBanue conep)kanusi XJIOPUA-UOHOB B MPoOax cHera. AHain3 mpoO MUTHEBOU U
BOJIOIIPOBOJHOM BOJBI, a TaKkKe BOAbBl M3 MPUPOJHBIX HCTOYHUKOB. OmpeneneHue
pPacTBOPEHHOI0  KHCIOpoJa B Boae 1o Merony Bunknepa. H3ydeHue  BiIusHUA
MIPOTUBOTOJIONEIHBIX PEAareHTOB, KUCIOTHOCTH CpPe/bl Ha pOCT pacTeHuil. M3yuenue noseneHus
MPOCTENIINX O] MUKPOCKOIIOM B 3aBUCUMOCTH OT XUMHUYECKOTO COCTaBa BOJHOM cpeibl.

B3anMocBsI3p  COCTOSIHMA ~ OKpY:XKawmieil cpeAbl M 310pPOBbSl  4eJlOBeKa
[IpoexkTupoBaHKe pacTUTEIbHBIX COOOIIECTB JJisi TOBBIIIEHHS KauyecTBa TEPPUTOPHUHU.
DNEeKTPOMarHUTHOE U3JIydeHHue NMpu paboTe OBITOBBIX MPUOOPOB, CPABHEHUE €T0 C U3ITYyUEHHEM
BOmu3u JIDII. M3mepeHue ecTeCTBEHHOTO paMalMOHHOTO (POHA OBITOBBIM JO3UMETpOM. OleHKa
OTMACHOCTH PAJAMOAKTHUBHBIX HU3IYy4EHHH (C HMCHOJIb30BAaHMEM pAa3IMYHBIX HH()OPMAIIMOHHBIX
pecypcoB). Onienka 3pGEeKTUBHOCTH CPENICTB JIJIsl CHUKEHUS BO3ICUCTBUS HETAaTUBHOTO BIUSHUS
(hakTOpOB Cpebl.

CoBpemMeHHbIE METO/Ibl MOJIIepKAHUS YCTOMYHMBOCTH arpolieHO30B U JIECHBIX MacCHUBOB
Onenka 3((PexKTUBHOCTH IpenapaToB, CTUMYIHPYIOIMIUX POCT pacTeHuid. V3ydeHue BIUSHUS
MUKpPOOHBIX TIpernaparoB Ha pocT pacteHuid. CpaBHeHHE (DUIBTPALMOHHBIX TOTEHIHAIOB
pasHbIX TUNOB Mo4YB. Pa3paboTka ONTHManbHBIX TMIPOIOHHBIX CMECEH Uil BEPTUKAIBHOI'O
o3esieHeHMs. [IpoekTupoBaHMe MAPKOBBIX TEPPUTOPHI, FA30HOB, JIECOIOJIOC C TOUYKH 3PEHMS
YCTOMYMBOCTH. 3ydeHue B3aMMOCBSI3€M B HCKYCCTBEHHOM 5KOCHUCTEME — aKBapuyme |
COCTaBJIEHUE LIENeH MUTaHHUS.

IIpodJiema nepepadoOTKN 0TXO/I0B

HccnenoBanne MaTepualioB ¢ TOYKHM 3peHHs OnopasnaraemMoctu. CpaBHEHHE CKOPOCTH
nepepaboTKH  pPa3HbIX THUIIOB OPraHMYECKMX OTXOJOB B XOJ€ BEPMHUKOMIIOCTHPOBAHUSI.
PazpaboTka mpoekTa pas3znenbHOro coopa mycopa. Pazpaborka mH(pOpMaMOHHOrO Marepuaia,
000CHOBBIBAIOLIETO IPUPOJOCO0Opa3HOE OTPEOIICHHE.

310poBbe

CoBpeMeHHbIe MeAMIMHCKHE TEXHOJIO0T I

Bmusaue ¢Qusnueckoil Harpy3ku Ha (QU3MOJIOIMYECKHE I10Ka3aTeld  COCTOSIHUSA
OpraHu3Ma 4esioBeka (IyJbC, CUCTOJINYECKOE U JUACTOIMUECKOE JAaBIICHHE), U3yYEHUE CKOPOCTH
BOCCTAHOBJICHHsI (DU3UOJIOTMUECKUX IOKa3zaTesell mocie ¢uU3M4eckux Harpy3ok. M3meHenue
KU3HEHHOM €MKOCTH JIETKUX B 3aBUCUMOCTH OT BO3PacTa, OT TPEHUPOBAHHOCTH OPraHU3Ma.

CpaBHUTENbHBIM aHAIN3 MPOSBICHUS NATOJOTMU HAa OCHOBE OOpAa3LlOB PEHTTCHOBCKUX
cHUMKOB. CpaBHeHue 3(p(hekTuBHOCTH JEHCTBUS aHTUOMOTUKOB Ha OaKTepUalbHbIE KYIbTYPHI;
IOMCK pa3jiMyuil B BBIPAKEHHOCTH JCHCTBUS OPUIMHAJIBHBIX NpPENapaToB M KEHEPUKOB.
W3Bnedyenne wuHpopMalMM U3 HMHCTPYKUUH 10 NPUMEHEHUIO JiekapcTB. MHTepnperauus
pe3yIbTaTOB OOIEro aHaiau3a KPOBU U MOYH.

Nudexunonnsie 32001¢BaHus H UX NPOPHIAKTHKA

HccnenoBanue coctaBa MHUKPOOPraHM3MOB B BO3JyXe IOMEIEHHH o0pa3zoBaTeabHOM
OpraHuM3anuy. BiusHue pacTUTENBHBIX SKCTPAKTOB HAa POCT MUKPOOPraHM3MOB. BrusHue
pexxumoB CBY-00paboTKM Ha COXpaHEHHE >KU3HECIOCOOHOCTHM MUKPOOpPraHW3MOB. BrusHue
pa3NUYHBIX  KOHILIEHTPALM MOBEPXHOCTHO-aKTUBHBIX BEIIECTB Ha JKU3HECIIOCOOHOCTD
MUKpoOpranu3MoB. CpaBHeHHE >(PQPEKTMBHOCTH OAKTEPULIMIHBIX MpPEnapaToB B pa3IMYHbBIX
KOHLeHTpauusAx. COLHOJIOTHYECKOE HUCCIEJOBAaHME  HWCIOJb30BAHUS  HACEIECHUEM  MeEp
npOo(UITAKTUKN MHPEKIUH.



Hayka o npaBHJIbHOM NUTAHUH

HccnenoBanue MpOMOPIUOHATBHOCTH COOCTBEHHOTO paloHa IHTaHUs, IPOBEpKa
COOTBETCTBUSI MAacchl Tejaa BO3pacTHOM HopMe. COLMOIOTNYECKOE UCCIEI0BAHUE UTATEIbHBIX
NPUBBIYEK B 3aBHUCHUMOCTH OT II0Jla, BO3pacTa, COLMAIBHOTO OKpyXeHusa. Pa3paboTka
cOaTaHCUPOBAHHOTO MEHIO JUIA pasHBIX TPYII HaceleHus. VcciienoBaHUE 3HEPreTHYECKOTO
MOTEHIMAaJa Pa3HBIX MMPOAYKTOB, COOTHECEHUE HH(POPMAIIMH C HAJIMHUCIMHU Ha TOBApeE.

HccnenoBanue coxaepaHus BUTAMHUHOB B IIpOAyKTax mnuTaHus. McciaenoBanue
COJICpKaHUsl HUTPATOB B IPOLYKTaX MUTAHMUS.

OcHOBBI OMOTEXHOJIOTHH

HccnenoBanue KUCIOMOJOYHOM NMPOAYKIMM HA IPEIMET COAEPKAHUS MOJIOYHOKHCIIBIX
OakTepuii, COCTaBIICHHE 3aKBACOK. BimsiHue TemMmepaTypsl Ha CKOPOCTh 3aKBAIIUBAHHS MOJIOKA.
W3yueHne mepoKCHAA3HOW aKTUBHOCTH B pa3IMYHBIX O00pa3lax pacTUTENBHBIX TKaHEH.
HccnenoBanue BAMSHUS TEMIEpaTypbl Ha MpoliecC COpaxMBaHUs caxapoB ApoxokaMu. BiusHue
IIpenapaToB T'YMUHOBBIX KMCJIOT Ha POCT PACTEHU.

TemaTu4veckoe IJIAHUPOBAHUE

Kuace Pa3nensl DJIeMeHTHI CO/Iep:KaHUA KoimuecTBo
4acoB
10 kmacc | 1. Texnuka 44
1.1. B3aumocBs3b Hcropus H3y4eHUs npupoBL. | 25
Me:kay Haykoir m | [Iporpecc B ecTecTBEHHBIX Haykax M €ro
TeXHOJIOTUSIMU BKJIaJ, B pa3BUTHE LMBWIM3ALMU. MeTosl

HAay49HOTO TIO3HAHWUSA WU HX COCTABJISIONIHUE:
HAONIOJICHHe,  M3MEpPEeHHe,  HKCIEPUMEHT,
MO/IETTUPOBaHUE, rUInoTesa, BBIBO/I,
nocrpoene  teopun. DyHHaMeHTaNbHbIE
HNOHSTHUSI ~ €cTeCTBO3HaHUS.  EcTecTBEeHHO-

Hay4yHas KapTHHA MHUpa. [Tpumepsr
CUCTeMaTHU3aIu1 u HarJsJHOTO
peJICTaBICHUS Hay4yHOTO 3HAHUSA:

MIPOCTPAHCTBEHHO-BPEMEHHBIE

XapaKTEPUCTHUKA (HAHOMHUP ¥ MHUKPOMHUD,
MaKpOMHP, METaMHp), IEPUOANICCKUI 3aKOH.
Ponbs HaydyHBIX JOCTHKEHUW B CO3JIaHUH
HOBBIX TE€XHOJIOTHM. DBOJIIOIUS TEXHOJIOTHH.

1.4 OcBoenue Bcenennas: Tteopus BO3HMKHOBeHHS, | 19

KOCMOCA H €ro PoJib | CTPYKTypa, COCTaB, 3BOJIONUSA. ACTPOHOMUS

B JKH3HH KaKk  HayuHblii  (yHZaMEHT  OCBOEHUs

YeJI0BeYeCcTBA KOCMHUYECKOTO MIPOCTPAHCTBA.
PakeTroHOCHTEHM, MCKYCCTBEHHBIC CITyTHHKH,
opOHTaIbHBIC CTaHIIUH, TUIAHETOXO/IBI.

Hcnonb3oBaHue CIYTHUKOBBIX CHCTEM B
chepe  UHGOPMALMOHHBIX  TEXHOJOTHIA.
CoBpeMeHHbIE  HAyYHO-HMCCIIEOBATEIbCKHE
IporpaMMbl IO HM3YYEHHI0 KOCMOCa U HX
3HaueHue.  [IpoOnmembl,  CBsA3aHHBIE  C
OCBOEHHEM KOCMOCA, M IYTH HX PEIICHUS.
MexayHapoaHOe COTPYIHUYECTBO.




2. Hayka 00 52
OKpY:KarolIen
cpene
2.1 Dxoaornueckune Hayka 00 okpy:xaromeii cpejae 24
npodJieMbl Buocdepa: stambl popmupoBaHus U
COBPEMEHHOCTH CLiEHapuu pa3BUTHSL. AKTyajbHbIE
JKOJIOTHYECKHE  MPOOJEMBI:  TJI00AJIBHEIC,
peruoHaNIbHBIC, JIOKAJTbHBIE, UX MPUYUHBI U
ciaencTtBusi. MeTonbl H3y4eHUS COCTOSTHUS
OKpYyKarolen Cpelpl. HN3menenus
OKpYXalollled Cpelpl, KAk CTUMYJI UL
pa3BUTHA  HAYYHBIX  HCCIEAOBAaHUN U
TEXHOJOTHI. ECTECTBEHHO-HAYYHBIE MOIXO0bI
K  PEIICHHIO  JKOJIOTHYECKUX  Mpobiem,
npupoocoeperaromre TEXHOJIOTHH.
MexayHapoJaHbIe U POCCHUUCKHE TPOTPAMMBI
pelieHuss HSKOJIOTMUECKHX TMpodJieM H  UX
3¢ ()EeKTUBHOCTD.
2.2  B3aumocBs3b Jlerpamanuss  OKpyxkaromed  cpensl. | 9
COCTOSIHMSI [Tporpammel MOHUTOPHHTA KauecTBa
OKpY:Kaloue OKpYyKaromeu Cpepl. 3arpsi3HeHUE
cpeabl M 3I0POBBbS | BO3IYIIHOM, BOJHOW Cpeibl, TOUBbI, TPUYUHBI
YyeJIOBEKAa u cuenctBus. lllymoBoe — 3arpsi3HEHHE.
OnekTpoMarHutHoe  BozxaeiictBue.  [TJIK.
YcToMuMBOCTE OpraHu3mMa | Cpelbl K
CTPECCOBBIM  BO3ACUCTBUSAM. 3a0o0jeBaHUSA,
CBA3aHHBIE  CO  CHIDKGHHEM  KaudecTBa
OKpyxatomei  cpenpl.  MHIuUBUIyaibHBIE
OCOOCHHOCTH OpraHW3Ma IpH BO3AECHCTBUU
bakTopoB OKpY KaroIen Cpenpbl.
CoBpeMeHHbIE  TEXHOJIOTUM  COKpAallleHUs
HEraTUBHOTO BO3JICHCTBHS bakTopoB
OKpyxatolei cpeabl. HaydHble OCHOBBI
MPOEKTUPOBAHMUS 3I0POBOI Cpezibl OOUTaHMUSI.
2.3 CoBpeMeHHbIE buoreoneHos3, CTpykTypa U OCHOBBI | /
MeTOo/blI (GyHKIIMOHUPOBAHHUSL. buoreoxumuueckue
Nno/iep KaHusA notoku. KpyrosopoTs! Beniecta. [IpuHIumsl
YCTOIYMBOCTH yCTOWYMBOCTH  OumoreoneHo3oB. Hayunbie
0MOreoeHo030B M | OCHOBBI CO3JaHus u MOAJ/Iep>KaHus
HCKYCCTBEHHBIX UCKYCCTBEHHBIX JKocHcTeM. [Ipou3BoacTBo
IKOCUCTEM pacTUTENbHOU u KUBOTHOBOUECKOM

OPOAYKIMU:  HpoOJeMbl  KOJIMYECTBA U
kadyecTBa. KiacTepHblii MOAX0J Kak CHoco0
BOCCTAQHOBJICHHsI OMOT€OXUMUYECKUX MTOTOKOB
B HCKYCCTBEHHBIX 9KOCUCTEMAX.
AHTHOMOTUKH, TECTULHBI, CTUMYJISTOPHI
pocta, ynoOpeHus: ¥ UX MPUPOJHBIE AHAJIOTH.
[IpoGnema YCTOMYHMBOCTH TOPOJICKUX
9KOCHUCTEM.




24 Ipoo6aemsbl | [IpoGiiema yBenuyeHHs KOJMYECTBA OTXOA0B. | 11

0TXO0/10B u | BeITOBBIC, KOMMYyHalbHBIC, MPOMBINIICHHBIE

3arpsisHeHHsl otxoabl. COBpEeMEHHBIE TEXHOJIOTHH cOopa,

OKpY:KawuIei XpaHEHUs, TMepepadOTKu W YTHIU3AlUU

cpeabl 0TX0/10B. [ToAXOMBI K COKpAIICHUIO OTXOJOB,
0€30TXOJHBIC  TEXHOJOTHH.  VICTOYHUKH
3arpsA3HEHUs OKpYKaroIeu Cpelbl.
[lepcrieKTHBHBIC TEXHOJIOTHH JIMKBUIAIAH
MOCIICJICTBUI  3arpsi3HEHUS  OKpYKaromeh
cpenpl. PekynbTHBaIMs TMOYBBI W BOJHBIX
pecypcoB. Cucremsl BOJIOOYHUCTKH.
MesxyHapoJHbIE MIPOTPaMMBI (0]
OoOpalieHnIo ¢ OTXOJaMH H  COKPAIICHHIO
BO3JCHCTBUSL HA OKPYXAOMIIYIO Cpeay, HuX
3 (HEKTUBHOCTD.

IMoBTOpPHUTEILHO- 1

00001aI0INI YPOK

1o Kypcy

Hrorosass padora 1

1o Kypcey

Pabora HaJl 1

OIIMOKAMHU

Pe3epsn 6

1. Texuuka

11 kimace | 1.2 DHepreruka u [TpoGiembl sHeproobecnieueHus: | 24

JHeprocoepeskeHre | HAIMOHAJbHbIE, PErHOHAIbHbBIC, JIOKAJIbHBIE.
3aKOHBI COXpaHEHUSI MacChl W DHEPIrUH.
[TpakTrueckoe MIPUMEHEHHE 3aKOHOB
coxpaneHusa. Buasl sHepruu. CBsizb Macchl U
SHEPruu. OJEKTPOIHEPrHsi U CIOCOOBI ee
MOJTyYEHHUS. TeroBbie u
TUAPODIIEKTPOCTAHIIM. SlepHasi sHepreTuka
U TEpCHEKTUBB €€  HCIOJIb30BAHHUA.
DHepronotpebdieHue u
9HEpProdHPEeKTUBHOCTS. DKOJIOTUYECKHE
poGIeMbl SHEPreTHYeCcKOon OTpaciiy.
AnbTepHaTHBHAs SHepreTHka. PanuonansHOe
UCIIOJIb30BaHUE SHEPrUuu u
sHeprocOepekeHue. DOHepreTuyeckas
6e30macHOCTh. TpaHCHAIIMOHATBHBIE IPOEKTHI
B 00J1aCTH SHEPTETHKHU.

1.3 Hanouactunsl B xMBOM W HexuBou | 18

HanoTexHoJJiorum u
UX NPUJIOKEHUE

HNpUposie:  pasMepsl, THUIBl  CTPYKTYPHI,
(GyHKIIMOHANbHAS 3HAYMMOCTb. OCOOEHHOCTH
¢u3uueckux M XUMHUYECKHX  CBOMWCTB
Ha”Hoyactul. CamoopraHuszaius. MeTobl
HOJy4eHUs] HaHO4yacTULl. MeTonbl HM3y4eHUs
HaHOMAaTepHaJoB. Konctpynposanue
HaHoMmaTepuaioB.  HoBble  TexHoJOTHUH,
CTpOSIILIMECS] Ha HCIOJIb30BAaHUM HAHOYACTHIL
U MaTepHaJIoB, MOJyYaeMbIX U3 HUX. BiusHue




HAHOTEXHOJIOTMM HA pPa3BUTHUE TEXHUKHU.
DKOJOTUYECKUN ACIIEKT HAHOTEXHOJIOTHIA.

3. 3nopoBbe

3.1 CoBpemMeHHbIEe
MeIUIIMHCKUEe
TEXHOJIOTHH

310pOBbE  YEJIOBEKA:  CUCTEMHBIN
noaxoa. Hopmanbhas ¢usnonorust yenoseka.
OcobenHoctu (GyHKIMOHHPOBAHUS
JBIXaTEIbHOM, KPOBEHOCHOU U IPYTUX CUCTEM
opranusma. dusunonoruyeckue mokazaTeNln
OpraHu3Ma 4eJOBeKa M MX HOpMajlbHOE
3HauEHUE. MenuuuHckue TEXHOJIOTHH
JMAarHOCTUKHU 3a0ojeBaHuil. Bo3MoxHOCTH H
NEPCIEeKTUBBl  METOJOB  MPO(UIAKTUKH,
TEpaMd U  BOCCTAHOBJIEHUS OpraHu3Ma.
[logxonpl K MOBBILEHUIO 3(PPEKTUBHOCTH
CUCTEMBI 3/IpaBOOXPAHEHHUS.

10

3.2
HNHupexkunoHHblie
3a0o0JieBaHMsl M HX
NPoPHIAKTHKA

Nudexnnonnpie 3a00neBaHUs U HUX
BO30YIUTENH. CriocoOsl neperaun
MH(EKIMOHHBIX 3a00JIEBaHUN U COIMAJIbHBIE
bakTopHI, CIOCOOCTBYIOIITHE ux
pacnpoctpaneHuto. VMIMMyHHas cucTeMa H
OpuHOUNBL  ee  pabotel.  OcoOeHHOCTH
(YHKIIMOHUPOBAHKSI MMMYHHTETA Yy Pa3HBIX
rpynn HaceneHus. CrnocoObl NMpoQUIaKTUKH
WH(]EKITMOHHBIX 3a0oJieBaHMi. BakmuHausl.
HampaBneHHOCTh MEAMIIMHCKHX IIPENapaToB
TS O60pbOBI C WH(EKITMOHHBIMU
3a00JICBaHUSMH. [Tpobnema pa3BUTHSA
YCTOMYMBOCTH BO30OyauTeneld 3a00JIeBaHUM.
MexayHapoaHbie TporpaMMbl 1Mo O60prOe ¢
MH(}EKITMOHHBIMH 3200JICBAaHUSMHU.

20

3.3 Hayka 0
NpPaBUJIbHOM
NUTAHUHU

MeTab0a13M, KaKk 0OMEH BEIECTBOM H
SHEepruer Ha ypoBHE OpraHu3ma. [IpuHIHITEI
(GYHKIIMOHUPOBAHUS MUIEBAPUTEILHON
cucteMbl. KadecTBO NpPOJYKTOB IHTaHHS C
TOYKHA 3PEHHS] DHEPreTHUECKOW HEHHOCTH H
COJICpKAHUS TIOJIC3HBIX U BPEIHBIX BEIICCTB
3naueHue cOaTaHCUPOBAHHOIO MUTAHUS IS
HoJIepKaHus 310poBbsi. [luimieBsie 100aBKH:
MOJIC3HBIC CBOMCTBA M TTOOOYHBIC 3(PPEKTHI UX
UCIOJIb30BaHus. [IMeThl U OCOOCHHOCTH HX
IPUMCHCHHSI.

11

3.4 OcHOBBI
OMOTEeXHOJIOTMH

OMOTEXHOJIOTHSI:
IIPOJIYKTOB MIATaHUs,
OTXOJIOB. MonexynspHaas
ouotexHonorus. Crpykrypa u  (GyHKUUA
HYKJIEMHOBbIX  kuciaoT. CuHre3  Oenka.
Knerounas wunxenepusa. I'eHHas Tepanus.
IIpumeHenue OMOTEXHOJIOTUN B
3paBOOXPAHEHHUH, CEIbCKOM XO3SMCTBE W

TpanuuroHnHas
IIPOU3BOJICTBO
nepepaboTka

12




oXpaHe
PBIHOK

OKpyXawluien cpeasl. MupoBon

OUOTEXHOJIOTUH.

[TepcniexkTuBbI

pa3BUTHSI POCCUNCKOTO CETMEHTA.

IToBTOpHTENBLHO-
o0o0mammii ypox

o Kypcy

Hrorosass padora
1o Kypcy

PabGota HaX
OILIUOKAMMU

Pe3eps
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