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Iliianupyembie npeaMeTHble pe3yabTaThl ocBoeHust OOII

Ecmecmeo3HaHue

B pesyabrate m3yueHus y4deOHoro mnpeamera «EcrecTBo3HaHHMe» Ha
YPOBHE Cpe/Hero o61mero o0pa3oBaHus:

BoinmyckHUK HA 0230BOM YPOBHE HAYYUTCS

— JEMOHCTpUPOBATh Ha TMpUMEpax pOJb ECTECTBO3HAHUS B Pa3BUTUU
YeJIOBEUECKOM IIMBUIIM3AIMU; BBIACIATh MMEPCOHAIBHBIN BKJIA]] BEJIMKUX YUYECHBIX B
COBPEMEHHOE COCTOSIHME €CTECTBEHHBIX HAYK;

— TIpPaMOTHO TPUMEHSTh €CTECTBEHHO-HAYYHYI0  TEPMUHOJIOTHIO  IpHU
ONMCAHUHU ABJIICHUM OKPYKAIOIIET0 MUPA;

— 00OCHOBaHHO MPUMEHATH MNPUOOPBHl JUISI HM3MEpPEeHUs M HaOIIoJeHus,
UCIIOJIb3Ysl ONUCAHUE WIHM TPEIJIOKEHHBIM aJrOpUTM SKCHEPUMEHTA C LEIbIO
MOJIyYEHUs 3HAHUN 00 00BEKTE U3yUeHUs,

— BBUIBISITH XapakTep SIBICHUM B OKpYXarolled cpene, MOHMMAaTh CMBICI
HAOJIIOIaeMBbIX IPOLIECCOB, OCHOBBIBASICh HAa ECTECTBEHHO-HAYYHOM 3HAHWH;
WCIIOJIB30BaTh JUISI ONMCAHUS XapakTepa HPOTEKaHWs IPOLECcCOB (PU3HUECKHE
BEJIMYMHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXAY HUMU;

— OCYIIECTBIISITh MOJIEIMPOBAHUE MPOTEKAHHUS HAOIIOJAEMBIX IPOIECCOB C
Y4€TOM TPaHUIl TPUMEHUMOCTH HCTIOIb3YEMbIX MOJIENIEH;

— KpUTHUYECKH OLICHHWBATh, MHTEPIPETUPOBATH U 00CYX)AaTh WH(OOPMAIIHIO,
coneprkaiytocsa B coodmmenusix CMU, pecypcax MHuTepHeTa, HAyYHO-TIOMYJISIPHBIX
CTaThsIX C TOUKH 3PEHUSI €CTECTBEHHO-HAYYHONU KOPPEKTHOCTH; JIeiaTh BHIBOJIBI HA
OCHOBE JIMTEPATYPHBIX JIAHHBIX;

— T[pUHUMATh ApPryMEHTHUPOBAHHbIC pELIEHUS B OTHOUIEHUH MPUMEHEHUs
pa3HoO0pa3HbIX TEXHOJIOTUN B MPOPECCUOHANBHON AEATENBHOCTU U B OBITY;

— U3BJIEKaTh W3 OINHCAaHMS MAaIIMH, NpPUOOPOB M TEXHUYECKUX YCTPOMCTB
HEOOXO/IMMBbIE XapaKTEPUCTUKHU JJII KOPPEKTHOIO MX HMCIOIb30BaHUS; OOBSACHATH
IPUHLIMIIB, [TOJIOKEHHBIE B OCHOBY pa0dOThI IPUOOPOB;

— OpraHU30BBIBATh CBOK JIE€ATEIBHOCTh C YYETOM HPHUHIMIIOB YCTOWYMBOIO
Pa3BUTHS CHCTEMBI «IIPUPOAa—00IIECTBO—4YETIOBEK» (OCHOBBIBAsSCH HA 3HAHHAX O
mporeccax MepeHoca M TpaHChOpMallMU BELIECTB M JHEPTUH B 3KOCUCTEME,
pa3BuUTUM W (YHKIUOHUPOBAHUHM OMOCHEpHI; O CTPYKType MOMYJSAIUA W BUJA,
aJIanTalusIX OPraHU3MOB K Cpejie OOMTaHUs, CBOMCTBAX IKOJIOTHUYECKUX (PaKTOpOB;
PYKOBOJICTBYSICH MPUHIIUIIAMHU pecypcocOepexeHnss u 0e30MacHOro MpUMEHEHHUs
MaTepHaioB U TEXHOJOTHIA; COXpaHssi OMOJIOTHYECKOE pa3zHooOpas3ue);

— 000CHOBBIBaTh IMPAKTUUYECKOE MCIOJIb30BAHME BEUIECTB W HMX pEaKIMil B
MPOMBIIIIEHHOCTH U B OBITY; OOBSICHATH POJb ONMpPENEIECHHBIX KJIACCOB BEIIECTB B
3arpsi3HEHUN OKPY’KaroIIe cpessl;

— JICHCTBOBATh B paMKax MpaBHJI TEXHUKU O€30MaCHOCTH U B COOTBETCTBHH C
UHCTPYKLMSMU [0 NMPUMEHEHUIO JIEKAPCTB, CPEIACTB OBITOBOM XUMHUHU, OBITOBBIX
AIEKTPUUECKUX MPUOOPOB, CIOXKHBIX MEXAaHU3MOB, IOHHMAas E€CTECTBEHHO-
HAy4YHbIE OCHOBBI CO3/IaHMSI IPENMCAHUM;



— ¢dhopMHupoBaTh COOCTBEHHYIO CTpaTeruro 3I0pOBhECOEperaroIero
(PaBHOBECHOTO) THTAHUSA C YYETOM OHOJOTHYECKOW IIeIeCOO0Pa3HOCTH, POJIH
BEILIECTB B MUTAHUH U KU3HEJEATEIIbHOCTH )KUBBIX OPTraHU3MOB,

— OOBSACHATH MEXaHU3M BJIUSHHUS HA >KUBBIE OPTraHU3MBbI 3JIEKTPOMATrHUTHBIX
BOJIH M PAJUOAKTHBHOTO M3JIYUYEHUsS, a TaKKe MEHCTBHS aJKOTOJIsI, HUKOTHHA,
HApPKOTUYECKUX, MyTareHHbIX, TEPATOTCHHBIX BEIIECTB HA 370POBHE OpraHU3Ma H
3apOJIBIIIIEBOE PA3BUTHE,

— BBIOMpATH CTPATETHIO TIOBEJCHUS B OBITOBBIX W UPE3BBIUYAWHBIX CUTYyAIUsAX,
OCHOBBIBASICh Ha IOHMMAaHUW BIUSHUS Ha OpPraHu3M 4YeloBeKa (PU3UUYECKuX,
XUMHUYECKUX U OMOJOTHYECKUX (PaKTOPOB;

— OCO3HAHHO JEHCTBOBaTh B CHUTYyallMd BBIOOpa MPOJYKTAa WIM YCIYTH,
MIPUMEHSISI €CTECTBEHHO-HAYYHbIE KOMITETCHITUU.

BoinyckHUK Ha 62a30BOM YpPOBHE MOJYYHT BO3MOKHOCTh HAYYHUThCH:

—  GbINOJIHAMD camocmosmenbHvle  IKCNEPpUMEHmbl,  PACKpbleaouue
NOHUMAHUE OCHOBHBIX €CMeCMEEeHHO-HAYYHbIX NOHAMUN U 3AKOHO8, C0061100as
npasuna 0e30nacHou pabomovl; NPeoCcmasiams NOJYYEeHHble pe3ylbmamsl 8
maobauyHoU, 2pagpuueckoll uIU Mmekcmosoll ghopme; Oeiamv 6bl800bL HA OCHOBE
NOJIYYEHHBIX U TUMEPAMYPHbIX OAHHbIX,

—  0CyWecmenams CamoCmosmenbHblll yY4eOHbIl NPOeKm Uil UCCIe008aHUe 8
obracmu ecmecmeo3HaHUs, GKIIOYAIOWULL onpeoeieHue membl, NOCMAHOBKY Yeu
U 3a0ay, 8blOBUIICEHUE 2UNome3sbl U Nymeli ee IKCNEPUMEHMANbHOU NpO6epKu,
npogeoenue 3KCHepUMeHma, aHaiu3 e2o pe3yibmamos ¢ y4emom NnocpeutHocmu
usmepenusi,  gopmynruposanue  8bl860008 U  NpeocmasieHue - 20Mo8020
UHGDOPMAYUOHHO20 NPOOYKMA,

— obOcysxcoamv  cywecmsyrowjue JOKAIbHble U PEecUOHANIbHbIE  NpOOeMbl
(3K0N02U"eCKUe, dDHEPeemUYecKUe, Chlpbesble U M.0.); 0O0CHOBbIEAMb 8 OUCKYCCUU
603MOJICHbIE NYMU UX PEULeHUS, OCHOBbIBAACH HA €CTNEeCMBEHHO-HAYYHbIX 3HAHUAX

—  Haxoo0umv 63aUMOCEA3U MeHCO0y CMPYKmMypou u ¢OyHKyueti, npuduHou u
creocmeuem, meopueu U Gakmamu npu amaiuze npooOIeMHLIX CUMyayun U
000CHOBAHUU NPUHUMAECMBIX PEUEeHUll HA OCHO8E eCMeCm8eHHO-HAYYHbIX 3HAHUL,
NOKA3b18AMb 83AUMOCEA3b MEHCOY 00NACMAMU eCMEeCmE8EeHHbIX HAYK.

Conepxkanue yueOHOro MmarepuaJia

Texnuka

B3anmocBsi3b MeKAy HAYKOM M TEXHOJIOTHAMHU

Hcrtopuss n3ydenus npuponsl. IIporpecc B €CTECTBEHHBIX HayKax M €ro
BKJIaJl B pa3BUTHE [MBWIM3AIMKA. MeToabl HAy4YHOrO TIIO3HAHUA U UX
COCTaBIIAIOIIME. HAOMIOJCHHE, U3MEPEHUE, OHKCIEPUMEHT, MOJEIMPOBaHUE,
TUI0TEe3a, BBIBO/JI, MIOCTPOCHHUE teopun. OyHaaMeHTaIbHbIE MOHSTHUS
€CTECTBO3HAHUSL. EcrecTtBeHHO-Hay4yHas KapTUHA MHpa. ITpumepsr
CUCTEMAaTH3allUM M  HAlVSIAHOTO  TPEJCTaBIICHHS  HAyYHOTO  3HAHUA!
NPOCTPAHCTBEHHO-BPEMEHHBIC ~ XapaKTEpPUCTUKA  (HAHOMUP W MHKPOMHD,
MaKpOMHpP, MeraMup), NEpHOAMYECKUN 3aKOoH.POJIb HaydHBIX JOCTHKCHHHA B
CO3JaHUU HOBBIX TEXHOJIOTUU. JE0nI0YUsL MEXHONOSU.

JHepreTHKAa U YHeprocoéepe:keHne



[TpobGembl HEProoOeCIeUeHU HallMOHAJIbHBIE, pEruoHaJbHbIE,
JIOKaJbHbIE. 3aKOHBI COXpaHEHUsi Macchl U »Hepruu.lIpakTryueckoe mpuUMEHEHHE
3aKOHOB coxpaHeHus. Buabl sHeprun. CBsi3b Macchl U JHEPTUU. DIEKTPOIHEPTHUS U
crocoObl ee nonyyeHus. TermnoBbie U THAPOIIEKTPOCTAHLINY. S epHast SHepreTuKa
u MEPCIEKTUBbI ee UCIIOJIb30BaHUA. DHepromnoTpedieHue u
HEProdPGEeKTUBHOCTh. IKOJOTHYECKHUE TMPOOIEMbl IHEPreTHYECKON OTpaCiH.
AnpTepHaTUBHAs DJHEpreTuka. PanuoHanpHOE HCMNOJAB30BAHUE DJHEPIUM U
sHeprocOepexenue. IHepeemuyeckas 6ezonacHocms. TpauncHayuoHanivHbie
npoekmul 8 001aCMU IHEPLEMUKU.

HanoTexHO10ruM M UX NPUIOKEHHE
HaHoyacTuIIBIB KMBOW U HEXHBOW MPUPOJAE. pPa3sMephbl, THUIBI CTPYKTYPHI,
(byHKUMOHANbHAS 3HAYUMOCTh. OCOOEHHOCTH (PU3UYECKMX U XUMUYECKUX CBOMCTB
HaHouyactull. Camoopranuzauus.Memoowvl noayuenusi Hanouyacmuy. MeTOIbI
U3y4YeHUs HaHoMatepuanoB. Kowcmpyuposanue nanomamepuanog. HoBbie
TEXHOJIOTUH, CTPOSIIMECS Ha WCIOJIb30BAHUM HAHOYACTUIl M MaTEpHUasoB,
MOJIy4Ya€MbIX W3 HHUX. BIMSHME HAHOTEXHOJOTUW HA Pa3BUTHE TEXHUKHU.
DKOJIOTHYECKHUM aCIIeKT HAHOTEXHOJIOTUH.

OcBoeHHe KOCMOCa M €r0 PoJib B JKM3HM YeJ10BeYeCTBa

Bcenennasi: Teopusi BO3HUKHOBEHMS, CTPYKTypa, COCTaB, 3BOJIOLMS.
AcTpoHOMUSI KaK Hay4HbIH (yHAAMEHT OCBOCHHSI KOCMHYECKOTO MPOCTPAHCTBA.
PakeTroHocuTenu,  MCKyCCTBEHHBIE  CIYTHHKH,  OpOMTAIbHBIE  CTAHIIMH,
MJIaHETOXO/Ibl. VIcTo/ib30BaHNe CIIYTHUKOBBIX CUCTEM B cpepe nHbOpMAIMOHHBIX
TexHoJoruid. CogpemenHble HAYUHO-UCCAe008AMENbCKUE NPOCPAMMbL NO U3YUEHUIO
Kocmoca u ux 3Hadenue. [Ipobaemvl, ces3anHHbIE C OCBOCHUEM KOCMOCA, U NYMU UX
peuwienust. Mesxxcoynapoornoe compyonHuuecmaeo.

Hayka 00 okpy:kawomei cpeae

JKOJI0rn4ecKue npodjaeMbl COBPEMEHHOCTH

buocdepa: stansl hopmMuUpoBaHUS U CLIEHApPUU Pa3BUTUS. AKTyalbHbIC
HKOJIOTUYECKHUE MPOOJIEeMbl: I100aIbHbIe, PErHOHAIbHBIC, TIOKAJIbHBIC, UX TPUYUHBI
U CIENCTBUA. MeToapl M3ydeHHs COCTOSHUSL OKpY’Karomeu cpeasl. M3meHenus
OKpYXXaroIlel cpeapl, KaKk CTUMYJ Uil Pa3BUTUS HAYYHBIX MCCIENOBAaHUU U
TEXHOJOTUH. ECTEeCTBEHHO-Hay4YHbIE TMOAXOABl K PEIICHUID SKOJOTMYECKHUX
npo0sieM, mpupoaocOeperaronue TeXHOIOTHU. MedcOyHapoOHble U poccuticKue
NPOSPAMMbL PeUleHUs: IKOJLOSUYECKUX NPobiemM U Ux 3QhheKkmusHocms.

B3auMoCBs3b COCTOSHUA OKPYKAIOLIEH Cpelbl U 310POBbS YeJI0BEKAa
Herpanauusi okpyxatomied cpenbl. IIporpamMmbl  MOHUTOpPMHIA  KaudecTBa
OKpY>Karollleil cpeabl. 3arpsi3HEHUE BO3AYIIHOW, BOJIHOW CpeJibl, TOYBbI, TPUYNHBI
u ciuencrBus. lllymoBoe 3arpsisHeHune. DnexkrpomarHutHoe Bosxaeiicteue. [IJIK.
VYcToiunBOCTh OpraHn3Ma U Cpelibl K CTPECCOBBIM BO3JEUCTBUSM. 3ab0JieBaHUs,
CBSI3aHHBIE CO CHWIKCHMEM KAaueCTBAa OKpyKawoueh cpenpl. MHAMBHAYaAIbHBIE
OCOOCHHOCTH OpraHu3Mma IMpU BO3JCUCTBUU (PAKTOPOB OKPYKAIOIIEH Cpebl.
CoBpeMeHHBIE TEXHOJOTMH COKpAIIEHUS HETaTUBHOTO BO3JEUCTBUA (PaKTOPOB
OKpyXarowmen cpenpl. Hayunvle ocHO8bI npoekmuposanusi 300p060U Cpeobl
ooumanusl.



CoBpeMeHHbIe METOAbI MOJIePKAHUA YCTOMYMBOCTH OMOreOLeHO30B U
HCKYCCTBEHHBIX JKOCUCTEM

buoreonenos, CTPYKTypa 51 OCHOBBI G YHKIMOHUPOBAHMS.
buoreoxumuueckue noroku. KpyroBopotsl Beniecrsa. [Ipunyuns: ycmouvugsocmu
buoceoyeno3os. HayuHble OCHOBBI CO3JaHUSI W TOJAJEPKAHUS HMCKYCCTBEHHBIX
skocucteM. [IpoM3BOACTBO PACTUTEIBHOW M KUBOTHOBOJYECKOW MPOMYKIIHH:
npoOjieMbl KOJWYECTBA M KadecTBa. KiuacmepHuvili nodxo0 Kax cnocoo
80CCMAHOBNEHUA OUOLEOXUMUUECKUX NOMOKO8 8 UCKYCCIMBEHHBIX IKOCUCMEMAX.
AHTHOMOTHUKH, TECTULUIIBI, CTUMYJISITOPBI POCTa, YAOOPEHUS U WX HPHUPOIHBIC
anasoru.lIpo6iema ycTOWYHNBOCTH TOPOJCKUX IKOCHUCTEM.

IIpo6s1eMBbI 0TX010B M 3arPA3HEHUS OKPYKAKOLIECH CpeaAbl

[IpoOneMa yBenMYEeHUS KOJHUYECTBA OTXOJOB. BBITOBBIE, KOMMYyHaJIbHBIE,
NpoMBbIIITIEHHbIE — OTX0Abl.  COBpEMEHHBIE  TEXHOJOTMHCOOpa,  XpaHEHWH,
nepepaboOTKu W yTWiIM3aluu oOTX0A0B. I[loAXoApl K COKpalieHHUIO OTXOJOB,
0€30TXOJIHbIE TEXHOJOTUU. VICTOYHUKHM 3arps3HEHUs] OKPYXKAIOIIeH Cpeibl.
[lepciekTUBHBIE ~ TEXHOJOTMM  JIMKBUAAUWHA  ITOCIEACTBUM  3arpsA3HEHHS
OKpy’karoniei cpeabl.PeKyibTUBaLMS TOYBBIM BOAHBIX pecypcoB. CuHCTeMbI
BOJOOYUCTKU. Meorcoynapoonvie npocpammvl no 00pawjeHulo ¢ omxooamu u
COKpAWeHUr0 8030€liCmaUsl Ha OKPYAICaowyto cpedy, ux d3¢hghekmusHocme.

310poBbe

CoBpeMeHHbIe MeIUIIMHCKHE TEXHOJIOTUH
310pOBbE ueNOBEKa: CHCTEMHBIN moaxoa. HopmanbHas ¢u3mosiorusi ydenoBeka.
OcobeHHOCTH (PYHKIIMOHUPOBAHUS BIXaTEIbHON, KPOBEHOCHON M IPYTUX CUCTEM
opranuzma. @OU3MOJOTHUECKHE T[IOKa3aTeld OpraHu3Ma 4YejloBeKa H  HX
HOpMaJIbHOE 3HaueHue. MENUIIMHCKUE TEXHOJOTUM JMArHOCTUKU 3a00JIeBaHUM.
Bo3MoXXHOCTM M TEpPCHEKTUBBI  METOJAOB  NPO(PWIAKTUKH, Tepanuud U
BOCCTAHOBJICHHS Opranu3Ma. 1100x00vl Kk nogvluieHUuo 3¢hhekmueHocmu cucnmembl
30pasooXpaneHus.

NupexunonHbie 32001eBaHusA U UX NPOPUIAKTHKA
Nudexuronnsle 3aboneBanuss U uxX Bo30yaurenu. CrnocoObl mepenadu
WH(DEKITMOHHBIX 3a00JIEBaHUM M COIHMAIbHBIE (DAKTOPHI, CIOCOOCTBYIOIIHE HX
pacnpocTpaneHuio. IMMyHHasi cucteMa W TPHHIHNBL ee paboTel. OcoOeHHOCTH
GyHKIMOHUPOBAHKMS HMMMYHUTETAa Yy pasHbIX Tpynn HaceneHus.CrocoObl
npopuIaKTUKH HMHQPEKITMOHHBIX 3a0osieBaHui. Bakmunanwus. HampaBieHHOCTH
MEIMIIMHCKUX TIpenapaToB s OOphObl ¢ HMHQPEKIIMOHHBIMH 3a00JICBAaHUSMH.
[Ipobnema pa3BUTHS YCTOWYUBOCTHU BO30OyauTENCH 3a00J1eBaHUI.
Meswcoynapoonsie npoepammuvl no 60pvoe ¢ UHGDEeKYUOHHBIMU 3A00.1e8AHUAMU.

Hayka o npaBHJIbHOM MUTAHUH
Memabonusm, kak  obmeHn  ewecmeom U 9Hepeueu  HA  YpPOGHe
opeanuzma. llpuniunel  QyHKIIMOHUPOBAHUSL  MUILEBAPUTEIBHON  CUCTEMBI.
KadecTBO MpOAYKTOB NUTAHUS C TOYKUA 3PEHHS DHEPreTUYECKOM LEHHOCTH H
COJIEpXKaHUsI TOJE3HBIX W BPEIHBIX BEIIECTB 3HAYCHHUE COATaHCUPOBAHHOIO
NUTaHUS ISl OJAepKaHus 30poBhs. [luieBbie 10OABKU: MOJIE3HbIE CBOMCTBA U
mo6ouHbIe 3G PEKTH MX UCTIOTB30BaHUS. [[UeThl 1 0COOEHHOCTH UX TPUMEHEHHUS.



OcHOBBI OMOTEXHOJIOTUHU

TpaauimonHass OWOTEXHOJOTHS: MPOU3BOJACTBO MPOAYKTOB TMHUTAHMUS,
nepepaboTka oTX00B. MonekymsipHas OuorexHomorus. CTpykrypa U GyHKIUS
HYKJIEHMHOBBIX KUCIOT. Cunmes Oenxa. Knerounas wmxeHepus. ['eHHas Tepamnusi.
[TpumeHeHne GMOTEXHOIIOTHH B 3[JpaBOOXPAHEHHUH, CEIIbCKOM XO3SIIICTBE U OXpaHe
OKpysKarouien cpenbl.Mupogoii pvinox 6uomexuonocuii. Ilepcnekmugol pazeumus
POCCULICKO20 cecMeHma.

IlpuMepHbIii mNepeYeHb Y4YeOHBIX, MNPAKTHYECKHX, MNPOCKTHBIX H
HCCJIeA0BATEIBLCKUX PadoT

Texnuka

B3aumocBsi3b MeKAY HAYKON M TEXHOJIOTHAMU

TexHuka mpoBEACHUS U3MEPEHUN U NIPEICTABIIEHUE PE3YJIBTATOB.

[TocTpoenue MIPOCTPAHCTBEHHBIX MOJENEN HEOPTraHUYECKUX 151
OPraHMYEeCKUX COCAUHECHUH B COMOCTABICHUH C UX CBOMCTBaMU.

N3ydyeHne BIMAHUS XUMHYECKHX MPENApPATOB WU SJIEKTPOMATHUTHOTO
W3JIy4eHUSI Ha MHTO3 B KIETKaX IPOPOCTKOB PACTEHUHM C NOMOLIBIO
MHKPOIIPEINAPATOB.

W3Bneuenne m aHanu3 WHPOPMALMA W3 MApPKUPOBOK IMPOMBIIUICHHBIX U
IIPOJAOBOJILCTBEHHBIX TOBAPOB.

CpaBHeHue MpaBuJl TEXHUKU 0€30MaCHOCTHU NP UCIIOJIH30BAHUHU PAITUYHBIX
CPEICTB OBITOBOM XUMUHU.

JHepreTuKa U IHeprocéepe;keHue

Pacuer sHepromnorpebieHus: ceMbH, IIKOJBI.

COopka raapBaHMYECKOT0 3JIEMEHTA U UCTIBITAHHUE €T0 JEeHCTBUSI.
N3yueHne cyTOUHBIX KOJIEOaHUM HAMPSDKEHUS B CETSIX JIEKTPOCHAOKEHHUS.
[lonyueHue 3IEKTPOIHEPTUU U3 aTbTEPHATUBHBIX HCTOYHUKOB.
CpaBHeHUE YHEPronoTpedIeHUsI TPUOOPOB PA3HOTO MOKOJIECHUS.

HaHnoTexHOJI0THMH ¥ UX MPUJIOKEHHU S

MonenupoBaH#e CIIEKTPOCKOIA HA OCHOBE KOMIIaKT-AHCKa.

H3mepeHne pazMepa MOJIEKYIIbI KHPHOW KHUCJIOTHI O TUIOMIAAM TISTHA €€
MOHOMOJIEKYJIIPHOTO CJIOSI Ha TIOBEPXHOCTH BO/IBI.

[Tonmyuenue rpadeHa u u3ydeHUE ero PU3nIecKux CBONCTB.

[Tonmyuenne  HaHOYACTHI]  «3€JIEHBIM»  CIIOCOOOM,  JETEKTHPOBAHME
HAHOYACTHII.

BiusiHie HaHOYACTHI[ Ha JKHMBBIC OPraHU3MbI (IbIXaHHE IPOIKIKEH, pOCT
OakTepuii Ha yaike [leTpu, mpopacTaHue CeMsH).

OcBoeHHe KOCMOCA M €r0 POJib B JKM3HM Ye10BeYeCTBA
N3yueHne 3Be3HOr0 HeOa HEBOOPYKEHHBIM TJIa30M U C IOMOIIBIO
TEJIECKOIIA.



Hcnonb3oBanue CITYTHUKOBBIX CUCTEM npu MPOCKTUPOBAHUU
AKOJIOTHYECKUX TPOIL.

NuTepnperanms CITYTHUKOBBIX CHHUMKOB TS MOHUTOPHHTA
MOKAPOOMACHOCTH JIECHBIX MACCHBOB.

AHau3 JUHAMUKH MPOILIECCOB 3PO3MU TOYB; M3y4YEHHE TEHJCHIIMHA pocTa
ypOaHOCUCTEM C MOMOIIBIO METOAOB JUCTAHIIMOHHOTO 30HIMPOBAHUS.

[IpoexTupoBanne OuOTpaHCHOPMAIIMOHHBIX MOIYJIEH JJII 3aMKHYTBIX
cucteM (YTHIM3AIMS OTXOOB, MMOJIyYeHHUE SHEPTUH, TeHEpalisl KUCIOPO/a).

Hayka 00 okpy:kaweii cpene

JKOJI0rn4ecKue npodjaeMbl COBPEMEHHOCTH

HccnenoBanue coaepkaHus XJIOPUI-UOHOB B poOax CHera.

AHnanu3 mpo0 MNHUTHEBOM W BOJOMPOBOJHOW BOJBI, a TaKXe BOABI U3
MPUPOHBIX HCTOUHUKOB.

Omnpezgenenue pacTBOPEHHOTO KUCIOPOa B BOJIE 0 MeToay Bunkiepa.

N3yueHne BIWSHUS HPOTHUBOTOJOJETHBIX PEAreHTOB, KUCIOTHOCTH CPEIbI
Ha POCT PaCTCHUM.

N3yueHne moBeAeHUs MPOCTEUIINUX IMOJ MHUKPOCKOIOM B 3aBHCUMOCTH OT
XUMHUYECKOTO COCTaBa BOJHOM CPEJBbL.

B3anmMocBs3b COCTOSIHMS OKPY KAKOLIel cpeabl U 310POBbS YeI0BeKa

[IpoekTupoBaHUE pPACTUTENBHBIX COOOIIECTB ISl TOBBIIMICHHUS KadyecTBa
TEPPUTOPHUH.

DJEeKTPOMArHUTHOE U3yYEeHHE MPU paboTe ObITOBBIX TPUOOPOB, CPaBHEHHE
ero ¢ u3nydenueM Bosm3u JIOTII.

N3mepeHune ecTeCTBEHHOIO PaJAHallMOHHOTO (POHA OBITOBBIM J103UMETPOM.

OleHKa OMACHOCTU PATUOAKTUBHBIX W3Iy4YeHUH (C HCIOIB30BaHHEM
Pa3IMYHBIX HH(POPMAIMOHHBIX PECYPCOB).

Onenka 3(HheKTUBHOCTH CPEACTB JUIsl CHUKEHUS BO3JEHCTBUS HEraTUBHOIO
BIUSHUS (DAKTOPOB CPEJIBI.

CoBpemMeHHBIC MeTOAbI MOJJAEP:KAHUSI YCTOWYMBOCTH ArpoLeHO030B H
JIECHBIX MaCCHBOB

Onenka 3pPpeKTUBHOCTH MPENAPATOB, CTUMYIUPYIOIIMX POCT PACTCHHH.

N3ydeHune BAMSIHUS MUKPOOHBIX IIPENapaToB HA POCT PaCTEHUI.

CpaBHeHMe (PUIBTPALMOHHBIX TOTEHIIUAJIOB Pa3HbIX TUIIOB MIOYB.

Pa3paboTka oONTUMaNbHBIX THAPOMOHHBIX CMeCel i BEpPTHKAJIbLHOTO
03€JICHEHUS.

IIpoekTupoBaHUE MApPKOBBIX TEPPUTOPUM, Ta30HOB, JIECOMOJOC C TOYKHU
3pEHUS] YCTOMUYHUBOCTH.

N3ydyeHue B3auMMOCBI3€M B MCKYCCTBEHHOW JKOCHUCTEME — aKBapuyMe HU
COCTaBJICHUE LICTICH TUTaHUS.

IIpo0Jsiema nepepadoTKH 0TX0A0B
HccnenoBanue MaTepraioB ¢ TOYKH 3pEHUsT OUOPa3IaraéMOCTH.



CpaBHEHHE CKOPOCTH MEpepadOTKH Pa3HBIX TUIIOB OPTaHUYECKUX OTXOOB B
X07Ie BEPMUKOMITOCTUPOBAHHSI.

Pa3paboTtka mpoekTa pa3aenabHoro coopa mycopa.

Pa3pabotka UH(GOPMAITMOHHOTO MaTepuania, 000CHOBBIBAIOIIETO
MIPUPOI0CO00pa3HOE MOTPEOICHHE.

310poBbeE

CoBpeMeHHbIe MeIUIIMHCKHE TEXHOJIOTHH

Brnusaue ¢usmyeckoil Harpy3kd Ha (U3HOJOTHYECKHE TOKa3aTeNH
COCTOSIHUSI OpTraHu3Ma 4eJIOBeKa(ITyJbC, CHUCTOJIUYECKOE U JHACTOJINYECKOE
JaBJICHUE), U3yUYECHUE CKOPOCTH BOCCTAHOBJICHHUS (PH3UOJOTHYECKUX IMMOKAa3aTeseH
nociie (PU3N4YECKUX Harpy3oK.

N3MeHeHne )KU3HEHHONW €MKOCTH JIETKMX B 3aBUCHUMOCTH OT BO3pacTa, OT
TPEHUPOBAHHOCTH OpTraHU3Ma.

CpaBHUTENBHBIN aHANM3 TPOSBICHUS TMATOJIOTMM Ha OCHOBE OOpasIloB
PEHTTE€HOBCKUX CHUMKOB.

CpaBHenue >(h(PEKTHBHOCTH IEHCTBHS aHTHOMOTHKOB Ha OaKTepHAIIbHBIC
KYJbTYpbI, TIOMCK pa3Jduuii B BBIPAKECHHOCTH JICUCTBUS OPUTHMHAIBLHBIX
MpEenapaToB U JKEHEPUKOB.

N3Bnedyenue naopManuy U3 HHCTPYKIMH 110 IPUMEHEHHUIO JICKAPCTB.

HuTtepripeTalius pe3yJibTaToB 00IIEro aHain3a KpOBH M MOYH.

Nudexunonnbie 32a001eBaHUA U UX NPOPUIAKTHKA

HccnenoBanne cocraBa MHKPOOPIaHM3MOB B  BO3JyXe IOMEUICHUMN
o0pa30BaTEIbHON OpraHu3alkH.

BnusiHue pacTUTENbHBIX SKCTPAKTOB HA POCT MUKPOOPTaHU3MOB.

Bnusnue pexumoB CBY-o0paboTku Ha COXpaHEHHE >KM3HECIIOCOOHOCTH
MUKPOOPIaHU3MOB.

BrusiHue paziuyHbIX KOHUEHTPALMI MOBEPXHOCTHO-AKTUBHBIX BEIIECTB Ha
KU3HECIIOCOOHOCTh MUKPOOPIaHU3MOB.

CpaBHenue 3(QQGEeKTUBHOCTH OaKTEPULIMAHBIX MPENApaToB B PA3TUYHBIX
KOHIICHTPALUSX.

Couuonoruyeckoe HUCCIEIOBAaHME  HCIOJIb30BAaHUS  HACEIIEHHEM  Mep
PO UITAKTUKY WHEKITHHA.

Hayka o npaBH/IbLHOM MUTAHUHU

HccnenoBanne MpOMOPUHMOHAIBHOCTH COOCTBEHHOTO palfioHa MUTAHHS,
IpOBEepKa COOTBETCTBHUS MacChl Tela BO3PACTHON HOPME.

Conmonornueckoe McciaeoBaHNe MUTATEIBHBIX MPUBBIYEK B 3aBUCHMOCTHU
OT T0J1a, BO3PACTa, COLMAIBHOTO OKPY)KEHUSI.

Pa3paboTka cOalaHCHPOBAHHOIO MEHIO JUISl pa3HBIX IPYIII HACEIEHUS.

HccrneqoBanne  >HEPreTUYECKOrO0  MOTEHIMAjda  Pa3HBIX  MPOJIYKTOB,
COOTHECEHHE MH(POPMAIINH C HAAMUCIMH Ha TOBape.

HccnenoBanue conep)kanrs BUTAMUHOB B MPOIyKTaX MUTAHUS.

HccnenoBanue conepkaHus HUTPATOB B MPOAYKTAX MUTAHUS.



OcHOBBI OMOTEXHOJIOTUHU

HccnenoBanne KUCIOMOJIOYHOM MPOAYKIMM HAa TMPEIMET COJAEpPKAHUA
MOJIOYHOKHCIIBIX OAKTEpUiA, COCTABIICHHE 3aKBACOK.

Bnusnue TemnepaTypbl Ha CKOPOCTh 3aKBAalIMBAHUSI MOJIOKA.

M3ydeHne TEPOKCHUJIa3HOM  aKTUBHOCTH B  pa3MYHBIX  oOpasmax
PaCTUTEIIbHBIX TKAHEH.

HccnenoBanue BIMSHUS TeMIEpaTypbl Ha MPOIECC COpakMBaHHS CaxapoB
IPOXOKAMU.

Binusinue npenapaToB r'yMHUHOBBIX KMCJIOT HA POCT PACTCHUM.

KaﬂennapHO-TeMaanecxoe IJIAHUPOBAHHUE €CTECTBOZHAHHUE 11 kmacce

Ne Ha3panue Tembl/pa3aena KonuyecTBo Hara
ypoka 4acoB NpoBeleHus!
n/n ypOKa
Paznen 1 Pa3Burne TexnoreHHoii nusmiananuu (10 u)
1 TexHuka  Kak  peajbHOCTb,  CO3JaHHAs 1
4eJI0BEKOM
2 TexHuka u dYelmOBeYEeCKHE TMOTPEOHOCTH ! 1
HACYIIHOE U N30BITOYHOE
3 3apoXeHUE M Pa3BUTHE TEXHUKU 1
4 YenoBeK U TEXHUKA B COBPEMEHHOM MHpPE 1
5-6 DBOJIFONNS TEXHUYECKOU MBICIHA 2
7 YenoBek M TEXHUKA B MUPOBOM JIUTEPATYPE 1
8 HayuyHo-TexHHuYeckoe TBOPUYECTBO: Ipobdiiema 1
poeCCHOHAIIBHONW OTBETCTBEHHOCTH
9 O0606menue no teMe «Pa3BuTHe TEXHOTCHHON 1
[IUBIIIA3ALIN
10 KontponeHast pabora mo teme «Pa3Butue 1
TEXHOT€HHOU ITUBUIN3AI[AI»
Paznen 2 BzaumoeiicTBue HayKu U TeXHUKH (24 )
11 OT 3aKOHOB MEXaHUKM K MEXaHUYECKUM 1
YCTPOMCTBAM
12-13 TBopuecTBO n300peTaTens 2
14 I'mppocratuka u a’poaunHamuka. IlnaBaromue 1
U JIeTaTeNbHBIE allaparkl.
15 PeaxtusHoe nBmxenne. Kocmuueckue 1oiersl 1
16 KocMmuueckue ncciieoBasus 1
17 [TpuHIMT pabOTHI TEIUIOBBIX JBUTATENICH 1
18 3akonbl TepmomuHamuku W KIIJ[ TemmoBwix 1
IBUTaTEIEH
19 Wccenenosanue KI1/I paznnuHbIX HUKIOB 1
20 Y CTpOMCTBO TEIUIOBBIX JBUTATEIICH 1
21 TennosHepreTrka ceroHs 1
22 [IpuHuun paboTel  ANEKTPOTEHEPATOPOB U 1
DIIEKTPOABHUTATEINCH
23 HccnemoBanue paboTHl 3IIEKTpOreHepaTopa U 1
AIIEKTPOABHUTATEIS
24 HcToynuky NUTaHus B COBPEMEHHON TEXHUKE 1




25 IIpeobpazoBanue u nepegaya 3JIEKTPOIHEPTHH 1
26-27 ONEKTPOIHEPreTUKA U IKOJIOT U 2
28 PagnoBonHbl u 0Cc00EHHOCTH 1504 1
pacIpoCTpaHeHHUsI
29 Hcrnonp30BaHne pagrioBOIH 1
30 [Tpuntun paboTel MOOWIBHOW TeNepOHHON 1
CBSI3U
31 ['eomerpuyeckass ONTHKAa W ONTHYECKHE 1
pUOOPHI
32 [TpuHIMT NecTBUS OYKOB 1
33 O6o006menue mo Teme «B3anMoeicTBIe HAYKH 1
Y TEXHUKID»
34 KoHnTponbsHas pabota 1o TeMe 1
«B3auMo1eiCTBHE HAYKH U TEXHUKU»
Pa3znen 3. EcrecTBO3HAHNE B MHpPE COBPEeMEHHBIX TeXHOI0THi (25 1)
35 BonHnoBble  cBoiictBa  cBera.  IIpubGopsl, 1
HCTIOJIb3YIONIHE BOJIHOBBIE CBOMCTBA CBETA
36 CrepeonsoOpaxeHnue u rojorpadpus 1
37 Kopnyckynsipasie cBoiictBa cBeta. IIpubopsl, 1
UCIIOJIb3YIOLINE KOPITYCKYJISPHbIE CBOMCTBA CBETA.
38 CaoiicTBa JIa3€pHOT0 U3TTY4YEeHHUS. 1
Vcnosb3oBaHue jazepa
39 [TposiBieHUE BOJTHOBBIX CBOMCTB CBETA 1
40 Bpen u nosib3a sAepHBIX TEXHOJIOTUI 1
41-42 SlnepHoe opyxue U TPENOTBpAIEHHUE €ro 2
pacIpoCTpaHEHHUsI
43 [TpuHIUI NENCTBUS AIEPHBIX PEAKTOPOB 1
44 SlnepHas  SHepreTMka M DKOJIOTMYECKHE 1
poOJIeMbI
45 [IpoGnema  ympaBisieMOTO  TEPMOSACPHOTO 1
CHHTE3a. JHEepreTuKa Oyaymero
46 Wudopmanust u 37eKTPUIECKUE CUTHAIIBI 1
47 [Tpubopsl, npeoOpasyromue >IEKTPUIECKUE 1
CUTHAJIBI
48 ba3oBbIe 21€MEHTHI KOMIIBIOTEPA 1
49 YenoBeKk-KOMIbIOTEP: 00MEH HHpopMarmen 1
50-51 HcTopus pa3BUTHUSA " NEPCIIEKTUBBI 2
MH(GOPMALIMOHHBIX TEXHOJIOTUH
52-53 B Mupe ynuBUTEIBHBIX BEIIECTB U MaTEpHAIOB 2
54 OT mnoJMMepoB TPHUPOAHBIX K TOJUMEpaM 1
CHUHTETHYECKUM
55 CuHTEeTHYEeCKHE  TIOJIMMEpPhl  —  OCHOBaA 1
I1aCTMACC
56 1
brotexHonorus — Buepa, Cerojins, 3aBTpa
S7 BrOTEeXHOIOTHS: 33 WK IPOTUB? 1
58 O606mmeHue no teme «EcrecTBO3HaHUE B MUpE 1
COBPEMEHHBIX TEXHOJIOTHII»
59 Konrtponsnas pabora 1o TEME 1

«EcTecTBO3HaHNE B MUpPE COBPEMEHHBIX TEXHOJIOTUIN»




Pa3nen 4. EcrecTBeHHBbIE HAYKH H 310POBbe YejioBeKka (25 u)

60 UYenoBek KaK yHUKaJIbHAs )KHMBasl CUCTEMA 1
61 Anantanusi opraHu3Ma 4enoBeka K (axkropam 1
CpeJibl
62 ®DaKTOphI 370POBBS YESIIOBEKA 1
63-64 [TpoGeMbI COXpaHEHHS 3J0POBbsS YETIOBEKA 2
65 buoxumuyeckne  OCHOBBI  PalMOHAIBHOTO 1
MUTaHUS
66 broxumuyeckoe 060CHOBaHKE PAIIMOHOB 1
67 Butamunbl Kak OMOJIOTHYECKH AaKTHUBHBIC 1
BEIICCTBA
68 BuramuHbl: 0011as XapakTepUCTHKA 1
69 [IpuHOMTIBL  UCTIOIB30BAHUS  JICKAPCTBEHHBIX 1
BEIIIECTB
70 bunomornuecku AKTUBHBIC BEIIIECTBA, 1
po0JIeMBbl HX MCIIOJIb30BaHMS
71 3alUTHBIE MEXaHNU3Mbl OPraHU3Ma YeJIOBEKa 1
72 3abosieBaHus YEJI0BEKa, BbI3bIBAEMbIEC 1
MUKPOOPraHu3MaMH
73 [Tapa3uTh! U mapa3uTapHbie 00JIE3HU 1
74 Bupychl 1 ux Bo3/eiicTBIE HA YETIOBEKa 1
75-76 [TpodunakTuka U MeTObI JeUeHUs OOJIe3HEH, 2
BBI3BIBAEMBIX BUPYCAMHU
77 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 1
78-79 ['eHeTuka yenoBeka 2
80 Hacnencrsennsie 601€3HU 1
81-82 Menuko-reHeTHIecKoe KOHCYIbTUPOBAHHE H 2
TUTAHUPOBAHHE CEMbH
83 O6o6mienne mo TeMe «EcTecTBeHHBIC HAyKU U 1
3JI0POBBE YETIOBEKA»
84 Kontponsnast pabora no teme «EcTecTBeHHBIE 1
HAYKHU U 37I0POBBE YEIIOBEKa»
Pa3nen 5 EcTecTBeHHBIE HAYKH M 17100aJIbHbIE MP00JIeMbl YesoBedecTBa (18 1)
85 I'mobanbHbIe TPoOIEMBI COBPEMEHHOCTH 1
86 YenoBek Kak KOMIIOHEHT OHOC(hepsl 1
87 Hapymenust riao0anbHBIX KpPYyroBOPOTOB B 1
o6uochepe
88-89 3arpsi3HEHUE OKpyXaroued cpeabl U €ro 2
MIOCIICZICTBHS
90-91 DKOJIOTHYECKHE TMPOOJIEMBI M JKOJOTHYSCKast 2
HKCIEPTU3A
92-93 Kak BBIACHSIOT TNPUYUHBI IKOJOTHYECKOUN 2
KatacTpobl
94 WMHTerpamuss HaydHOro 3HaHMS Ha IIyTH 1
pelieHus ro0aIbHbIX MpooIemM
95-96 OTBETCTBEHHOCTh YEJNOBEKAa 3a COCTOSIHUE 2
ouochepsl
97-98 PanmonanbHOE MPUPOIOOIH30BAHIE 2
99- [TpoGnemsl Hay4IHO 000CHOBaHHOTO 2
100 MIPUPOJIOTIONIL30BAHUS
101 [Tpo6sieMbl YCTOWYMBOTO pa3BUTHUs OOIIECTBA U 1




oruocdepsl

102

Htoropas KOHTPOJIbHAasA pa60Ta

BCEI'O: 102 yaca
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