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1. TnaHupyemble pe3yJibTaThI
B pe3yabTaTe usyuenusi yueoHoro npeamera «EcrecTBo3HaHHE» HA YPOBHe
cpeaHero oouero o0pa3oBaHus:
BrinyckHUK Ha 6230BOM YPOBHE HAYYHTCS:

—  JIEMOHCTPHpOBATh Ha TPUMEPaxX pOJb ECTECTBO3HAHUS B PAa3BUTHH YEJIOBEUYCCKOM
[UBHJIU3AIIMH; BBIJCIATh TICPCOHAIBHBIA BKJIAJ BEJIMKHX YYCHBIX B COBPEMEHHOE COCTOSIHHC
€CTECTBCHHBIX HAYK;

— TPaMOTHO TMPUMEHSTh €CTECTBEHHO-HAYYHYIO TEPMHHOJIOTHIO TPU OMHCAHHWH SBICHHMA
OKPY’KaIOILIEro MUpa;

—  000CHOBAaHHO MPUMEHSTH TPUOOPHI JIJIST U3MEPECHUS U HAOIIOICHUS, UCTIOIB3Ysl OTTUCAHKE
WIM TIPEJIOKCHHBIA aNTrOPUTM JKCIEPUMEHTa C IeIbl0 TONyJYeHHs 3HaHUK 00 OOBeKTe
W3YYCHUS,

—  BBISBJIATH XapakTep SBICHUN B OKpYXKAIONIEH cpeje, MOHUMAaTh CMBICT HaOII0aeMbIX
MPOIIECCOB, OCHOBBIBASCh HA E€CTECTBCHHO-HAYYHOM 3HAHWHW, HWCIIOJIB30BATh JIJISi OIHCAHUS
XapakTepa MPOTEKaHUs IMPOIECCOB (PH3NYCCKHE BEIMYMHBI M JIEMOHCTPHUPOBATH B3aUMOCBS3b
MEX Ty HUMH;

—  OCYIIECTBIISTh MOJCIMPOBAHNE MPOTEKAHMS HAOTIOIAEMBIX TPOIECCOB C YIETOM TPaHHUII
MIPUMEHUMOCTH UCIIOJIb3yEeMbIX MOJICIICH;

— KPUTHYECKH  OIICHWBAaTh, HWHTEPIPETHPOBaTH W  0OOCYXJaTh  WH(OPMAIHUIO,
coaepxarntytocs B coodmenusx CMU, pecypcax MHTepHeTa, HaydHO-TIOMYISPHBIX CTAThIX C
TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; AeJaTh BBIBOIbI HA OCHOBE JUTEPATYPHBIX
JTAHHBIX;

— TOPUHUMATH apTYMEHTHUPOBAaHHBIE PEUICHUS B OTHOLIEHUU MPUMEHEHHsI Pa3HOOOpa3HbIX
TEXHOJIOTUH B MPo(EeCCUOHATBHON ACSITETLHOCTU U B OBITY;

— U3BJIEKATh M3 ONHUCAHMS MAIHUH, NMPHUOOPOB M TEXHUUYECKHX YCTPONCTB HEOOXOIUMBIE
XapaKTePUCTUKH JUISI KOPPEKTHOTO MX HCMOJIb30BaHUS; OOBACHATH MPUHIUIIBI, MTOJ0KCHHbBIE B
OCHOBY pabOTHI TPUOOPOB;

—  OpraHM30BBIBATH CBOIO JAEATEIBHOCTH C YYETOM HPHUHLHUIIOB YCTOMYHUBOTO Pa3BUTHUS
CUCTEMBI «IIPHUPO1a—00IIeCTBO—YEIOBEK» (OCHOBBIBAsACH HA 3HAHUSAX O MpOIleccax MepeHoca u
TpaHcopMalui BEUIECTB U SHEPruii B DKOCHUCTEME, pPa3BUTUU U (DPYHKIMOHUPOBAHUU
ouoctepsl; 0 CTPYKType MOMYJISIUMU W BHJAA, aJaNTalUsX OpPraHU3MOB K cpeie OOuTaHMUs,
CBOMCTBaX SKOJOTMYECKHX (DAaKTOPOB; PYKOBOJACTBYSICH MPHUHIMIIAMH PECypcOCcOEpeKeHus: u
0€30MacHOTO  MPUMEHEHUS  MaTepHalloB M  TEXHOJIOTUM; COXpaHss  OHOJOTHYecKoe
pasHooOpasue);

— 0OOCHOBBIBAaTh  MPAKTUYECKOE UCHOJIb30BAHME BEUIECTB W HUX peakiuil B
MIPOMBIIIJIEHHOCTH U B OBITY; OOBSACHATH POJIb OTPEACTICHHBIX KJIACCOB BEIIECTB B 3arpSI3HEHHUH
OKpY’KaroLlen Cpeibl;

— JeiicTBOBaTh B paMKax MpaBWJI TEXHUKH OE30MaCHOCTH U B COOTBETCTBHH C
WHCTPYKIUSMU TIO MTPUMEHEHHUIO JIEKapCTB, CPEACTB OBITOBOM XUMHH, OBITOBBIX DIEKTPHUYECKUX
npuOOPOB, CIOXKHBIX MEXaHH3MOB, TIIOHMMAas €CTECTBEHHO-HAyYHbIE OCHOBBI CO3JaHUs
MpEIIUCAHUN;

— ¢opMupoBaTh COOCTBEHHYIO CTpaTeTHI0 3J0pOBhecOeperarmiero (paBHOBECHOTO)
MUTAaHUS C Y4eTOM OHOJOTHMYECKON 1enecooOpa3HOCTH, pOJHM BEIIECTB B MHTAHUUM U
KU3ZHEJESITEILHOCTH KUBBIX OPTaHH3MOB;



—  OOBSICHATH MEXaHH3M BIIMSIHUS Ha JXHBBIC OPraHU3MbI 3JCKTPOMArHUTHBIX BOJH H
PaIMOaKTHBHOTO HM3JIyYCHHs, a TAaKXKE JCHCTBHUS aJKOTroJisi, HHKOTHHA, HApKOTHYECKHX,
MYTareHHbIX, TEPATOr€HHBIX BEIIECTB HA 3I0POBHE OPraHU3Ma U 3apO/IbIIICBOC PA3BUTHE;

—  BBIOMpATh CTPATETHIO MOBEJCHUS B OBITOBBIX M YPE3BBIYANHBIX CHTYAIHSIX, OCHOBBIBASICH
Ha TIOHUMAHWH BJIMSHHUS HA OPraHU3M 4YejoBeKa (M3MUYCCKUX, XUMHYCCKUX U OHOJIOTHUSCKHX
(baxTopoB;

— OCO3HAHHO JICHCTBOBAaTh B CHUTyallMd BbIOOpA NPOJIYKTA WIM YCIYTH, NPHMEHSISI
€CTECTBEHHO-HAYYHbIC KOMITCTCHIIUH.

BrinyckHUK HA 62a30BOM ypPOBHeE MOJYYHT BO3MOKHOCTH HAYUYHTHCS:

—  BBINOIHAMb CAMOCMOAMENbHbIE IKCNEPUMEHMbL, PACKPbISAIOWUEe NOHUMAHUE OCHOBHbIX
ecmecmeeHHO-HAYYHbIX NOHAMULU U 3AKOHO08, cobn00as npasuia 0e30nacHou pabomoi;
npeocmasisime NOLYYeHHble pe3ylbmamyvl 8 maOIuyHoU, 2paguyeckol Uiy mexkcmoesou gopme;
oenams 8b1800bl HA OCHOBE NOJIYUEHHBIX U TUMEPAMYPHBIX OAHHBIX,

—  oCcywecmenams CaMOCMOSMeNb bl YYeOHblll NPoeKm Uil ucciedosanue 6 oobnacmu
ecmecmeo3Hanusl, GKII0UAOWUL onpedeienue memvl, NOCMAHOBKY Yeau U 3a0a, 8blOGUINCEHUE
2unomeswvl u nymeu ee dKCNEPUMEHMANbHOU NPOBEPKU, NPOB8edeHUe IKCNEPUMEHMA, AHANU3 €20
pe3yibmamos ¢ - yuemoM — NOSPeWHOCmU  UMepeHus,  (GOopMyIupoeanue 6bl160008 U
npeocmasieHue 20moeo20 UHGOPMAYUOHHO20 NPOOYKMA,

— o0bcyocoamy cywjecmsyrowue 10KalbHble U pecUOHANbHble npodieMvl (IKoro2uyecKue,
9Hepzemuueckue, coipbesvie U m.0.); 0DOCHO8bIBAMb 6 OUCKYCCUU BO3MOJNCHbIE NYMU UX
peuienus, OCHOB8bIBAACL HA eCMeCcmM8eHHO-HAYYHbIX 3HAHUSAX,

—  HaxoOumv 63aUMOCEA3U MedHCOy CMPYKmypou u QyHKyuel, npuduHol u cieocmsuem,
meopuell u gakmamu npu amaiuze npooOIeMHbIX cumyayui U 000CHO8AHUU NPUHUMAEMBIX
peulenuti Ha OCHO8e eCcmecm8eHHO-HAYYHbIX 3HAHUL, NOKA3bI8AMb 63AUMOCEA3L MeHCOy
0b1acmAMU eCmecm8eHHbIX HAYK.

3. Conep:kanue Kypca

[IpumepHas mnporpamma oOIpeleNseT pPEKOMEHIyeMbli 00beM U colepXaHue YueOHOro
npeamera «EcTecTBO3HaHHE», CIIOCOOCTBYIOIIUE JOCTHKEHHUIO MPEAMETHBIX, JHUYHOCTHBIX U
METanpeIMETHBIX pe3ynbTaroB. CoaepKaHue INPUMEPHOM IPOrpaMMbl OPraHU30BaHO 110
MOJ1yJAbHOMY IMPHUHLHUITY. ABTOpPHI pab04MX MPOrpaMM MOTYT MPEUIOKHUTh CBOE COJIEp)KaHUE
MOJIyJIel ¢ y4eTOM pErnOHaJIbHBIX 0COOEHHOCTEH.

VYuebHblil npeamer «EcTecTBO3HaHME» BBOJUTCSA Ha YPOBHE CpelHEro ooiiero oOpa3oBaHUs B
KayecTBE JIOTMOJIHEHHs K TPaJUIMOHHBIM y4eOHBIM IpeiMeTaM MpeaAMeTHOH obaactu
«EctecTBeHHbIE Haykn» Ha 0a30BOM YpOBHE KaK MHTErpUpOBaHHAs AMCLUUIUIMHA, TPU3BAaHHAs
copMHpOBaTh E€CTECTBEHHO-HAYUYHYIO TI'PaMOTHOCTb, HEOOXOJUMYIO MJsi TMOBCEAHEBHOM U
pohecCHOHATBHON JEeSTeIbHOCTH BHE €CTECTBEHHO-HAYYHOW 00JIaCTH, HABBIKOB 370POBOTO U
0€e301acHOTOo Ui YelIoBeKa U OKpY)Karollel ero cpelpl 00pasa >KU3HU, Pa3sBUTHS KPUTHUECKOTO
MBIIIJIEHUS.

B cootBerctBun ¢ ®I'OC COO mnpeamer «EcTecTBO3HaHME» MOKET M3ydaTbCs TOJIBKO Ha
6a30BoM ypoBHe. J[aHHas mpuMepHas IporpaMMa IpeycMaTpUBaeT BO3MOXKHOCTD Iepexojia Ha
yrIyOJeHHOe  M3y4eHHe  IPeIMETOB  €CTECTBEHHO-HAyyHOro  IMKJIa B clydae
npo(eCcCHOHATBHOIO CaMOOIPEAEIEHNs 00y4atoerocs.



YcnenrHoe AOCTHKEHHE PE3YJIbTaTOB MOYKET OBITh JTOCTUTHYTO NHpPU BKJIIOYEHUH B MOIYIU
comepxkanus mnpeaMera  «EcTecTBo3HaHHMe» — aKTyalbHOTO  (DAaKTHYECKOTO  MaTepuaia,
OTPAXKaloIIEro  PETMOHAJBHYIO  NPUHAIIEKHOCTh,  IPU  ONTUMAIBHOM  COYETAHUU
0o0pa3oBaTeNbHBIX TEXHOJOTH, HANmpaBICHHBIX Ha (OPMUPOBAHHE AaKTHBHOM MO3HMLIUHU
00yJaromuxcs ¥ COAePKAIMX OOJBIIYIO JOTI0 MPAKTUIECKON NesITenbHOCTH. [ ToCTHXKEeHus
pe3ynbTaToB M3 O50Ka «BBIMYCKHUK MOJYYUT BO3MOXKHOCTb HAYUHUTBHCS» PEKOMEHIYETCS
BBINIOJIHEHUE WHJWBUIYaIbHBIX WJIM TPYIIOBBIX MPOEKTHBIX U HCCIIENIOBATEIbCKUX PAOOT B
JIOTIOJTHEHHE K MTPAKTUYECKUM 3aHATHAM B X0J1€ OCBOEHUS Kypca.

B npumepnoit mporpamme npeaMera «EcTecTBO3HAHME» CONEPKUTCA NPUMEPHBIN IEpEeYeHb
y4eOHBIX, MPAKTUYECKUX, IPOEKTHBIX U HCCeI0BaTeNbCcKuX padoT. Ilpu cocraBnenuu padoueit
MpOrpaMMbl  aBTOPbl MOTYT aJalTUPOBaThb JTOT IEPEYeHb, YUYUTHIBAsE MaTepHAIbHO-
TEXHUUYECKYI0 0a3y U UHTEpEChl 00Yy4aroUXCsi KOHKPETHON 00pa30BaTeIbHOM OpraHu3aluHm.
Texnuka

B3anMocBsI3b MexkIy HAYKOH M TeXHOJIOTUAAMH

Uctopusa umsyuenus npuponbl. IIporpecc B ecTeCTBEHHBIX HayKaX M €ro BKJaJ B pa3BUTHE
UMBUIU3aMU. MeTobl HaydyHOTO MO3HAHMS M MX COCTaBIsIOLIME: HAOI0JeHHe, U3MEPEHNE,
SKCIEPUMEHT, MOJEINpPOBAaHUE, TUIOTE3a, BBIBOJ, MOCTpOeHHE Teopuu. DyHIaMeHTalbHbIE
MOHATHS ecTecTBO3HaHUA. EcTecTBeHHO-Hay4yHasi kKapThuHa Mupa. [Ipumepsl cucreMaruzauuu u
HarJITHOTO MPECTABIIEHUSI HAyYHOTO 3HAHUS: MPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTePUCTUKU
(HaHOMUP U MHUKPOMHpP, MaKpOMHUp, Meramup), Mepuoandeckuii 3akoH. Ponb HayuHBIX
JOCTHKECHHMH B CO3/IaHUN HOBBIX TEXHOJIOTHN. D80MI0UUSL MEXHON02UL.

JHepreTUKa U IHeprocoepexeHue

[IpoGnembl  sHeprooOecrnedyeHus: HALMOHAIbHBIE, pPErMOHAIbHbIC, JOKaJbHbIE. 3aKOHBI
COXpaHEHHs MacCbl M JHeprud. lIpakTmyeckoe NpPUMEHEHHE 3aKOHOB COXpaHEHUsA. Buubl
sHepruu. CBs3b Macchl U PHEPruUU. DJIEKTPOIHEPrUsl U CHOCOOBI ee MojydeHus. TensoBele U
TUAPORJIEKTPOCTAHIMM.  SlnepHas DHeEpreTMka W IEPCHEKTUBBI €€ HCIOJIb30BAHUA.
OHepromnorpedieHne 1 3HeprodPPeKTUBHOCTb. DKOJIOTHYECKHE MPOOIEMbl SHEPreTHYecKon
oTpacid. AJIBTEpHATHBHAs JHEpreTvka. PanuMoOHANBbHOE  HMCHOJB30BaHUE DHEPIUM U
sHeprocoepexenue. Juepeemuueckas bOezonacnocmo. IpancHayuonanvhvie NpoeKkmol 6
obnacmu 3HepeemuKu.

HaHoTexHO0JI0rHM ¥ UX IPUJIOKEHHE

Hanouactunpl B *KHBOH M HEXUBOW IMPUPOJE: pa3Mepbl, TUIBI CTPYKTYpHl, (pyHKIHMOHANIbHAs
3HaYUMOCTb.  OcoOeHHOCcTM ~ (PU3MYECKMX M XMMHYECKMX  CBOWMCTB  HAHOYACTHIL
Camoopranuzauus. Memoowr noayuenusi Hanouacmuy. MeTOJbl H3ydeHHUs] HaHOMAaTEpHAaJIOB.
Koncmpyuposanue nanomamepuanos. HOBbIE TEXHOJNOIMH, CTPOSIIMECS HA MCIOJIb30BaHUU
HAHOYACTUI[ U MAaTepHaJOB, MOJIY4acMbIX U3 HHUX. BiusHHE HAHOTEXHOJIOTMH Ha pa3BUTHE
TEXHHUKH. DKOJIOTHUECKUHN aCIIEKT HAHOTEXHOJIOTHH.

OcBoeHne KOCMOCA U €ro poJib B )KM3HH YeJI0BEYeCTBA

Bcenennasi: Teopusi BOSHUKHOBEHMSI, CTPYKTYpPa, COCTaB, 3BOJIIOLMS. ACTPOHOMUS KaK Hay4HBIN
(GyHIAMEHT OCBOEHHS KOCMHUYECKOIO IPOCTPaHCTBA. PakeTOHOCUTENM, HCKYCCTBEHHbBIE
CIIYTHMKH, OpOUTalIbHBIE CTaHIMH, IJIAHETOXOJbl. VICrosib30BaHME CIYTHUKOBBIX CHUCTEM B
cdepe nHPOpPMALMOHHBIX TexXHONOTHNH. CogpemenHble HayUHO-UCCIe008aMENbCKUE NPOSPAMMbL
N0 U3YYeHUr0 KocCMoca u ux 3uavenue. IIpobnemol, cesA3anHblE C OCB0EHUEM KOCMOCA, U NYMU UX
peutenus. MedxxcoynapoOoHoe compyoHU4ecmao.

Hayka 00 okpyskaroweii cpeae



JIKO0JIOTHYeCKHEe MPOo0/IeMbl COBPEMEHHOCTH

buocdepa: stamel (GoOpMHpPOBAHUS U CICHAPUM PA3BUTH. AKTYyaJbHBIE HKOJOTHYECKUE
npoOsemMbl: TI00adbHbIE, PETHOHANbHBIC, JIOKAJIbHBIC, MX MPUYUHBI U CIEACTBUSA. MeTobl
U3Y4YEHUsl COCTOSIHUA OKpYyKarouien cpeabl. VI3MeHeHus: OKpy»Karolie cpenbl, KaK CTUMYJI JJIs
pa3BUTHS HAYYHBIX UCCIIEOBAHUMN U TEXHOJIOTUH. EcTeCTBEHHO-Hay4YHbIE MOIXOAbl K PEIICHUIO
9KOJIOTUYECKHUX MPOOsIeM, IPUpPoocOeperaroniue TeXHoJIoruu. MexxcoynapooHvle u poccuticKue
npOCPAMMbL peulerus IKON0SULEeCKUX Npooaem U ux dQhdexmusHocme.

B3anMocBsI3b COCTOSIHUS OKPYKaIOLIel CpeAbl M 310POBbS YeJI0BeKa

Herpapamus okpyxaromiei cpenpbl. [IporpaMMbl MOHUTOPUHIA KayecTBa OKPYXKAIOUIEH CPEIbI.
3arpsi3HeHHWE BO3IYIIHOW, BOJHON cpeabl, MOYBBl, MNpUUMHBI U ciaeactBud. IllymoBoe
3arpsisHeHue. JnekTpoMaruutHoe BoszaeictBue. [1JIK. YcToitumBocTh opranmsma M Cpenbl K
CTPECCOBBIM BO3J€HCTBUAM. 3abosieBaHMs, CBA3aHHBIE CO CHHKEHUEM KauecTBa OKpYXarouiei
cpensl. HnuBHyanbHble 0COOEHHOCTH OpraHu3Ma IpH BO3JEHCTBUHU (DAaKTOPOB OKpYXKaromlen
cpensl. CoBpeMEHHbIE TEXHOJIOTMM COKpallleHUS HEraTUBHOTO BO3JCHCTBHS  (PaKTOpOB
OKpYyXarollel cpenpl. Hayunvlie 0cHOGbl NPOEKMUposanus 300po6ou cpedbl 0OUMAHUSL.
CoBpemMeHHbIEe MeTO/bI TNOJIEPKAHUS YCTOWYMBOCTH OMOreOLeHO30B M MCKYCCTBEHHBIX
IKOCUCTEM

buoreoneno3, cTpykTypa M OCHOBBI (YHKIMOHUPOBaHHA. buoreoxummyeckue MOTOKH.
KpyrosopoTsl BemectBa. [lpunyunsvi ycmotiuugocmu OuoceoyeHo3o6. HaydHble OCHOBBI
CO3JaHMUS U TOJAJEPKAaHUS HUCKYCCTBEHHBIX JKOCUCTEM. I[IpOM3BOACTBO pAaCTUTENIBHON H
KUBOTHOBOUYECKOM MPOAYKIUU: MPoOIeMbl KOJIMUECTBA U KauecTBa. Krnacmepmwiti n00X00 Kak
Ccnocob 80CCMAHOBNEHUS. OUO2EOXUMUYECKUX NOMOKO8 8 UCKYCCMBEHHbIX JKOCUCTNEeMAXx.
AHTHUOUOTUKH, MECTULHUIBI, CTUMYISATOPHI pPOCTa, YAOOpPEHHS W HMX NPUPOJHBIE aAHAJIOTH.
[TpobeMa ycTOMYNBOCTH TOPOJICKUX SKOCUCTEM.

IIpo0JieMbI 0TX010B M 3arpsi3HEHUS OKPY:KaloUIeld cpeabl

[IpobGnema yBenMYeHHS KOJIMYECTBA OTXOAOB. bBBITOBBIE, KOMMYHaJbHBIC, MPOMBIIIJICHHBIE
otxonpl. CoBpeMEHHbIE TEXHOJIOTUH cOopa, XpaHEeHHs, MepepadOTKH U YTHIU3ALUU OTXOJOB.
[Toaxonpl K COKpAIllEHHIO OTXOJOB, OE€30TXOAHBIE TEXHOJIOTUU. VICTOUHUKH 3arpsi3HEeHus
okpyxaromeid cpenpl. [lepcrieKTUBHBIE TEXHOJIOTMM JMKBHAALMM IOCIEICTBUM 3arps3HEHUS
OKpyXarolen cpenpl. PexynbTuBanus Mo4yBbl M BOJHBIX pecypcoB. CHCTEMBI BOJOOYUCTKH.
Medicoynapoonvle npoepammvl no 00pawjeHur0 ¢ omxo0amu U COKpaujeHuro 8030elucmeus Ha
OKPYIHCAOWYIO Cpedy, Ux 3P hekmusHocmo.

3n0poBbe

CoBpemMeHHbIe MeIMIIHHCKHE TEXHOJIOTUH

310poBbe YeloBeKa: CUCTeMHBIM moaxona. HopmanbHas ¢usuonorus uyenoseka. OcoOeHHOCTH
(GYHKIIMOHUPOBAHUS  JBIXaTENbHOM, KPOBEHOCHOM W JAPYrHX CHCTEM  OpraHu3Ma.
OuU3MOIOTUYECKUE TOKa3aTedr oOpraHu3Ma 4YeloBeKa M WX HOpMaibHOE 3HaueHUE.
MenunuHCcKre TEXHOJIOTUU AUArHOCTUKH 3a00JeBaHmii. BO3MOKHOCTH U MEPCHIEKTUBBI METOI0B
NpoQUIAKTUKH, TEepamud ¥ BOCCTAHOBIEHHsSI oOpraHusMa. [lo0xodvl K  noGulueHuUio
aghghexmuenocmu cucmemvl 30pa8oOXpaAHEHUS.

Nudexunonnnie 32001¢BaHus U UX NPOPUIAKTHKA

Nudpexkunonnsie 3a0oneBaHuss W ux Bo30yautenu. CrnocoObl mepeaayud MH(DEKIIHMOHHBIX
3a00JIeBaHUI U COIMANBbHBIE (PAKTOPBI, CIOCOOCTBYIOIIME WX pacmpocTpaHeHuro. MMmyHHas
CUCTeMa U MPHUHIMIBI ee paboTel. OcobeHHOCTH (YHKIIMOHUPOBAHHS UMMYHHTETa Y Pa3HBIX
rpynn  HaceneHusi. CrnocoObl mpodunakTuku HHQEKIHMOHHBIX 3a0ojeBaHuil. BakuuHaius.



HampaBiieHHOCTh MEAMIIMHCKHX MPENapaToB i OOpbObI ¢ MHPEKIIMOHHBIMU 3200JIEBAHUSIMH.
[IpoGnema pa3BUTHsS YCTOWYUBOCTH BO3OyIuTENeH 3a00neBanuii. MeoxcoyHapooHvle npocpammol
no 6opvoe ¢ UHGEeKYUOHHBIMU 3A001e8AHUAMU.

Hayka o npaBHJIbHOM NUTAHUH

Memabonuzm, kax obmeH 6ewjecmeom u 3Hepeuell HA ypoeue opearusma. IIpuHIUTIBI
(YHKIIMOHUPOBAHUS THINECBAPUTEILHON CHUCTEMBl. KadecTBO MPOJYKTOB MHUTAHHUS C TOYKHU
3peHUsl PHEPreTU4YEeCKONW LIEHHOCTH M COJCPYKAHMS IOJIE3HBIX M BPEIHBIX BELIECTB 3HAUEHUE
cOaTaHCUPOBAHHOTO THTAHUS Ui TOJJIEpXKaHUA 310poBbs. IlumieBpie 100aBKH: TOJE3HBIE
CBOMCTBA U MOOOYHBIE YPPEKTHI UX UCIIOTB30BaHMS. J[UeThl U 0COOCHHOCTH MX MIPUMEHEHUSI.
OcHOBBI OMOTEXHOJIOTUH

TpaguionHass OMOTEXHOJIOTHS: MPOU3BOJCTBO MPOAYKTOB IMUTAHUS, MepepadoTKa OTXOJOB.
MounekynspHas 6uorexHosnorus. CTpykTypa U QyHKIUS HYKJIEMHOBBIX KUCIOT. Cunmes Oenka.
Knerounas umxenepusi. ['ennas tepanus. [IpumeHenne OMOTEXHOJIOTHUH B 37paBOOXPAaHECHUH,
CEJIbCKOM XO3SIICTBE M OXpaHe OKpYyXaromeh cpenbl. Muposou pulHOK OUOMEXHON02ULL.
Ilepcnekmuswl pazeumus poccutickoco cecmenma.

IIpumepHBbIii NepeyeHb Y4eOHBIX, IPAKTHYECKHUX, IPOEKTHBIX U MCC/Ie10BaTeIbCKUX PadoT
Texnuka

B3aumocBs3p MeK1y HAYKOH M TEXHOJIOT UMM

TexHuKa mpOBEICHNUS U3MEPEHUH U MIPEJICTABICHUE PE3YIIHTATOB.

ITocTpoeHre NPOCTPAaHCTBEHHBIX MOJCIEH HEOPraHWYECKUX M OPraHMYECKUX COCIUHCHUHN B
COIIOCTAaBJICHUH C UX CBOMCTBaMH.

W3ydyeHne BIMAHHA XUMUYECKUX NPENApaTOB WIN JIEKTPOMATHUTHOTIO M3JIydEHHUS HAa MUTO3 B
KIIETKaX IIPOPOCTKOB PACTCHUM C MOMOLIBIO MUKPOIIPENApaTOB.

W3Bnedyenne n aHanu3 MHGOpPMAIMKU M3 MAPKUPOBOK MPOMBIIUIEHHBIX M MPOJOBOJIBCTBEHHBIX
TOBapoOB.

CpaBHeHHE MpaBUJI TEXHUKU OE30IIaCHOCTU IPU MCIIOJIBb30BAaHUM Pa3IMYHbIX CPEICTB OBITOBOM
XUMHH.

JHepreTuKa u IHeprocoepexeHue

Pacuer sHepronorpeOiaeHus CEMbH, IIKOJIBL.

COopka ralbBaHUYECKOTO JIEMEHTA U UCIIBITAHUE €TO JICHCTBUSI.
N3ydeHne cyTOUHBIX KOJICOAHUN HATPSDKEHUS B CETSIX DJIEKTPOCHAOKEHHUS.
[TonyueHue >MEKTPOIHEPTUHN U3 ANBTEPHATUBHBIX HCTOYHHUKOB.
CpaBHeHue 3HepronoTpedbaeHus MpuOOPOB PA3HOTO MOKOJICHHUS.

HaHoTexH0JI0rnU U HX NPUJIOKEHHS

MonenrpoBaHue CIEKTPOCKONA Ha OCHOBE KOMIIAKT-/INCKA.

W3mepenue pa3smepa MOJIEKYJIbl JKUPHOW KHMCIIOTHI 10 IUIOIIAU ISTHA €6 MOHOMOJIEKYIISIPHOTO
CJIOS1 HA TIOBEPXHOCTH BOJBI.

[Tonmyyenue rpadena u usydeHue ero pu3ndeckux CBONCTB.

[TomydeHne HAHOYACTHIL «3€JIEHBIM» CIIOCOOOM, JETEKTUPOBAHHE HAHOYACTHII.

BnusiHue HaHOYACTHI] HA KHMBBIE OPraHU3MbI (JIBIXaHUE APOXOKEH, pocT OakTepHil Ha dYaiike
IleTpu, mpopacTanue cemsH).



OcBoeHne KOCMOCA U €ro poJib B )KU3HHU YeJI0BeYecTBa

N3yuenune 3Be31HOr0 HEOa HEBOOPYKEHHBIM IJ1a30M U C TIOMOIILBIO TEJIECKOTIA.

Hcnosb30BaHNEe CIIyTHUKOBBIX CUCTEM IPU MPOEKTUPOBAHUH 3KOJOTMUYECKUX TPOIIL.
WNurtepriperaiiusi CHOYyTHUKOBBIX CHUMKOB JJIi MOHUTOPUHIA TOXAPOOMACHOCTH JIECHBIX
MAaCCHBOB.

AHanmu3 JUHAMUKA TPOLECCOB 3PO3WHU TOYB; M3y4YeHHE TEHICHIUN pocTa ypOaHOCHCTEM C
IIOMOIIBIO METOJIOB AUCTAaHIIMOHHOTO 30HIMPOBAHUS.

[IpoextupoBanre OMOTpaHCPOPMALMOHHBIX MOJYyJEH A 3aMKHYTBIX CHCTEM (YTHIIM3ALUs
OTXOJIOB, MOJIY4YE€HHUE PHEPIUH, FEHEPaALlUs KUCIOPOIa).

Hayka 00 okpy:xaromeii cpeae

JKO0JIOTHYeCKHEe MPOo0/IeMbl COBPEMEHHOCTH

HccnenoBanue coaepxaHus XJIOPHI-HOHOB B ITpoOax CHera.

Awnamms Hp06 MMATHEBOM U BOI{OHpOBOI{HOﬁ BOJBI, 4 TAKKC BOABI U3 MPHUPOAHBIX HCTOYHUKOB.
Onpenenenne pacTBOPEHHOTO KUCIOpO/ia B Bojie o MeToly Bunkiepa.

I/IsyquI/Ie BJIMAHHAA ITIPOTHBOTOJIOJICAHBIX PEAr€HTOB, KUCJIIOTHOCTH CPEABLI HA POCT paCTeHHﬁ.
I/IsyquI/Ie IIOBEACHUA HpOCTefIIHI/IX 10 MUKPOCKOIIOM B 3aBUCHUMOCTHU OT XUMHYECKOTO COCTaBa
BOJIHOM CpeJIbl.

B3anMocBsI3b COCTOSTHUSI OKPY KAIOIIEel cpeabl U 3I0POBbsI YeJI0BEKA

[TpoexTpoBaHKUEe PACTUTEIHHBIX COOOIIECTB IS MIOBBIICHHUS KAYeCTBA TEPPUTOPHHL.
DNEeKTPOMAarHUTHOE M3JIydeHHE NP PaboTe OBITOBBIX MPUOOPOB, CPABHEHUE €TI0 C U3ITyYCHUEM
BOM3m JIOIL.

W3MepeHne ecTeCTBEHHOTO paJiuallHiOHHOTO ()OHA OBITOBBIM JI03UMETPOM.

OneHKa OMACHOCTM  pPAJMOAKTHBHBIX  M3JIy4eHUH (C  WCIONB30BaHUEM  Pa3IMYHBIX
MH(POPMAITMOHHBIX PECYPCOB).

Onenka 3pPpeKTUBHOCTH CPENICTB [UIS CHIKCHHS BO3JICHCTBHS HETATHUBHOTO BIMSHUS (DaKTOPOB
Cpepl.

CoBpemMeHHbIE MeTO/IbI NO/IIePKAHUS YCTOHYMBOCTH arpoleHO030B U JeCHbIX MAaCCUBOB
Onenka 3ppeKTUBHOCTH MPENapaToB, CTUMYJIUPYIOIIUX POCT PACTCHUH.

W3ydeHue BIusHUS MUKPOOHBIX MPENapaToB Ha pOCT PACTEHUU.

CpaBHeHue QUIBTPAIIMOHHBIX TOTEHIIUAIOB Pa3HbIX TUIIOB MOYB.

Pa3paboTka onTUMAalIbHBIX THIPOMIOHHBIX CMECEH /1711 BEPTUKAIBHOTO O3€JICHEHUSI.
[IpoexTrpoBaHKe MapKOBBIX TEPPUTOPHUIA, TA30HOB, JIECOTIONOC C TOYKU 3PEHHS YCTOWYMBOCTH.
N3ydeHue B3aMMOCBsI3eil B UCKYCCTBEHHOW DKOCHCTEME — aKBapuyMe U COCTaBIIEHUE Ilerei
MUTaHUS.

IIpoGsema nmepepadoTku 0TX010B

HccnenoBanue MaTepuanoB ¢ TOUKH 3pEHUs1 OMOpa3naraeMocCTH.

CpaBHEHHE CKOpPOCTH TepepabOTKM Ppa3HbIX THUIOB OPraHHYECKUX OTXOJOB B XOj€
BEPMHUKOMIIOCTUPOBAHMUSL.

PazpaboTka npoekra pasaenbHoro cbopa Mmycopa.

PazpaboTka  MH(OpPMAIMOHHOIO  MaTepuasia, OOOCHOBBIBAIOIIEIO  MPUPOAOCOOOpa3HOE
norpebieHue.



3n0poBne

CoBpeMeHHbIE MeTUIMHCKHE TEXHOJIOTHH

Brnusinue ¢usndeckold Harpy3ku Ha (U3UOJIOTUYECKHE TMOKA3aTeH COCTOSHUS OpraHu3Ma
yenoBeka (MyJbC, CHUCTOJIMYECKOE M JUACTOJNIMYECKOE JaBICHHE), H3YYCHHE CKOPOCTHU
BOCCTaHOBJICHUS (PU3NOJIOTHYECKUX MTOKA3aTeNeH mocie pu3ndeckux Harpy3okK.

3Mmenenue >XKU3HEHHOM €MKOCTH JIETKUX B 3aBHCHMOCTH OT BO3pacTa, OT TPECHHUPOBAHHOCTU
Oopranusma.

CpaBHI/ITeJII)HIﬂﬁ AHAJIN3 MMPOSABJICHUSA IMATOJIOTMHM Ha OCHOBEC 06pa3u013 PECHTICHOBCKUX CHUMKOB.
CpaBuenue >pPEeKTUBHOCTH NEHCTBUS aHTHOMOTHMKOB Ha OaKTepUAbHBIE KYIBTYPBI; MOHMCK
pa3Inuuil B BBIPAXKEHHOCTH JICHCTBHS OPUTHHAIBHBIX IIPENAapaToOB U JP)KECHEPUKOB.

W3Bneuenne nHGopmauu U3 HHCTPYKIUH 1O IPUMEHEHUIO JIEKapPCTB.

WNuTepnperanus pe3ynbTaToB OOIIET0 aHaIM3a KPOBU U MOYH.

Nudexunonnpie 3a001eBaHNs U UX NPOPUIAKTHKA

HccnenoBanne coctaBa MHKPOOPraHM3MOB B  BO3JyXe IOMELIEHHM 00pa3oBaTeNbHOMN
OpraHu3aIuu.

BinsiHMe pacTUTENBHBIX SKCTPAKTOB HA POCT MUKPOOPTaHU3MOB.

Bnusinue pexxumoB CBY-006paboTku Ha cCOXpaHEeHUE )KU3HECTIOCOOHOCTH MUKPOOPTaHU3MOB.
Bnusinue pa3nuyHbIX KOHLIEHTPALUN MOBEPXHOCTHO-AKTHBHBIX BEIIECTB Ha YKU3HECIIOCOOHOCTH
MHKPOOPTraHU3MOB.

CpaBuenue 3(pPpeKTUBHOCTH OaKTEPULIUIHBIX MPENapaToOB B PA3IUYHBIX KOHIIEHTPALIMSIX.
Conuoornyeckoe UccieI0BaHNe UCIIOJIb30BAHMSI HacelIeHHEM Mep MPpOo(PUIaKTUKU WH(EKIHA.

Hayka o npaBHJIbHOM NUTAHUH

HccnenoBanue nponoproHaibHOCTH COOCTBEHHOTO pallOHa MUTAHUS, TPOBEPKA COOTBETCTBUS
Macchl Tejla BO3pacTHOM HOpME.

Conmonornyeckoe Mccie0BaHUE MUTATEIbHBIX MPUBBIYEK B 3aBUCHMOCTH OT TI0Ja, BO3pacTa,
COLIMANIBHOTO OKPYKEHHUSI.

Pa3paboTtka cOaiaHCHPOBAHHOTO MEHIO JJIsl pa3HBIX IPYII HACETICHHUS.

HccnenoBanue sHEPreTHUECKOro MOTEHIMANIa pa3HbIX MPOAYKTOB, COOTHECEHHE MHPOpPMAIUH C
HAJMKUCSIMH Ha TOBape.

HccnenoBanue cogepxkaHusi BATAMUHOB B IPOAYKTaxX MUTAHUS.

HccnenoBanue comepxkaHusi HUITPATOB B MIPOYKTAaX MUTAHUS.

OCHOBBI OMOTEXHOJIOT HH

HccnenoBanue KUCIOMOJIOYHOM TMPOAYKIIMM Ha TMPEAMET COACPKAHUS MOJOYHOKHCIIBIX
OakTepuil, COCcTaBIeHHE 3aKBACOK.

BnusiHue Temneparypbl Ha CKOPOCTh 3aKBAllIMBAHUSI MOJIOKA.

N3ydeHne nepoKcu1a3HON aKTUBHOCTHU B Pa3IMYHBIX 00pa3iax pacTUTEIbHBIX TKaHEH.
HccnenoBanue BIUSHUS TEMIIEPATYPBI HA IPOIIECC COPAKUBAHUS CaXapOB JAPOKKAMH.

BnusiHue npenapatoB r'yMUHOBBIX KUCJIOT Ha POCT PACTEHUM.



Tematuueckoe IIAaHUPOBAHUEC

Kitace10

No Paznen (konmmuecTBO 4acoB) KonunuecTtBo
Tema ypoxka 4acos,

OTBOJIUMBIX Ha
U3Yy4YEHHE
TEMBI
Bo3HuKkHOBEeHHE U pa3BUTHE ecTecTBO3HAHUS (14 )

1 Bo3HukHOBEHME MO3HAHUS 1

2 AntnyHas HaTypduiaocopus 1

3 Hayxka u TexHuka B mo3aHel AHTHYHOCTH 1




4 Ot Hatypdunocopun K HayKe 1
S) Poxnenue Hayku 1
6 Habmoienue 1 3KCIepuMeHT 1
7 N3mepenue 1
8 [IpencraBieHne SKCIIEPUMEHTAIBLHBIX JTAHHBIX U MAaTeMaTHICCKas 1
obOpaboTka
9 [IpencraBieHne SKCIIEPUMEHTAIBHBIX JJAHHBIX U MAaTeMaTHICCKas 1
o0OpaboTka
10 MatemaTuueckoe MOJICIIMPOBAHKE 1
11 MaremaTnueckoe MOAEIUPOBAHUE 1
12 Hayunslit MeTo. ['unoressr u Teopuun 1
13 Hayunslit MeTo. ['unoressr u Teopun 1
14 EctectBo3HaHue u Apyrue cnocoObl 4YeI0BEUECKOTO TO3HAHUS 1
Mup, koTopbIil MbI onrymaem(33 )
15 [IpoctpancTBoO, Bpemsi, MaTepust 1
[IpoctpaHcTBO M paccTosiHUE
16 [IpocTpaHCcTBO, Bpemsi, MaTepus 1
[IpoctpaHcTBO M paccTosiHUE
17 Bpems u nnmurensHOCTh. M3MepeHue Bpemenu.Hackl. 1
18 Bpemst u mmurensHoCcTh. M3Mepenue BpemeHu.Yachl. 1
19 JIBmxenne. OTHOCUTENBHOC ABKCHHE. 1
20 JIBmxenne. OTHOCUTENBHOC ABKCHHE. 1
21 JIBmxenne. OTHOCUTENBHOC ABIKCHHE. 1
22 Cuna, Macca, yCKOpeHHe 1
23 Cuna, Macca, yCKOpeHHe 1
24 Cuna, Macca, yCKOpEHHUE 1
25 Cuna, Macca, yCKOpeHHE 1
26 KpuBosmHeiiHOe BpamaTeIbHOE JBHKEHUE 1
27 [Tepuoaudeckoe NBWKEHHE: BpallleHHE U KOJcOaHue 1
28 [Tepunoandeckoe NBIKEHHE: BpallleHHE U KOJcOaHune 1
29 CBOOOIHBIE U BBIHY)K/ICHHBIE KOJICOAHNUS. 1
30 CBOOOIHBIE U BBIHYK/ICHHBIE KOJICOAHNUS. 1
31 Bomnnst 1
32 Bomnnsi 1
33 3ByK 1
34 DNEeKTPOCTaTUYECKOE B3aUMOJIEHCTBHE 1
35 ®dusnyeckue noss 1
36 JIBMKEHME NEKTPUYECKUX PA3PsIIOB 1
37 DNEKTPOMarHUTHOE MOJIE 1
38 DNEeKTPOMarHUTHOE TOJIe 1
39 ONEeKTPOMAarHUTHBIE BOJHBI 1
40 ONEeKTPOMAarHUTHBIE BOJHBI 1
41 Bupl 31eKTpOMarHuTHBIX BOJH 1
42 Bupl aeKTpOMarHuTHBIX BOJIH 1




43 OOm1me cBoiicTBa BOJIH 1
44 [TorenunaneHas sHeprus. Kunernyeckas sHeprus 1
45 ITorenunaneHas sHeprus. Kunernueckas sHeprus 1
46 [TorenunaneHas sHeprus. Kunernueckas sHeprus 1
47 TpeHue u COpOTUBIIEHUE CPE/IBI 1
48 3aKOHBI COXPAHEHUs B IIPUPOJIE 1
49 KoHnTponsHas padora 1
OObexThI U 3aKOHBI MUKpoMupa(14 )
50 Mupbl, 0 KOTOPBIX MBI 3HaeM 1
o1 AtoMmsl: o1 [IleMokpuTa 10 TomcoHna 1
52 OTKpBITHE PAIMOAKTUBHOCTH U MOJIENIb atoMa Pesepdopaa 1
53 Cser 1
54 Cser 1
55 dotordpdexr 1
56 CrexTpsl N3JIy4eHHs U TIOTJIOIEHUS 1
S7 CriexTpsl U3JIy4eHHs U TIOTJIOIEHUS 1
58 ATomHas Mmojiene bopa 1
59 OcHOBHbIE IOHATHS KBAaHTOBOM (U3UKU 1
60 OCHOBHBIE TIOHSITHS KBAHTOBOW (DM3UKU 1
61 CoBpeMeHHOE MPEACTABICHUE O CTPOCHUH aTOMa 1
62 CoBpeMeHHOE MPEACTABICHUE O CTPOCHUH aTOMa 1
63 SnepHbIit pacnaa v dIEMEHTAPHBIC YaCTHIIBI 1
64 KonTtponbHas padoTa 1
XUMHUYECKHUE DJIEMEHTHI 1 BemecTBa (16 1)
65 [Tepuonuueckuii 3akon u [leproauueckas cuctemMa XUMHUYECKHX 1
anemenToB .11 Menaeneera
66 CrtpoeHue aTomMa ¥ CBOMCTBAa XUMHUYECKHX JIEMEHTOB 1
67 CrtpoeHune aTomMa ¥ CBOMCTBAa XUMHUUYECKHX DJIEMEHTOB 1
68 BanentHocts. Xumuueckas CBS3b. 1
69 XHUMHUYECKUE PEAKITUN 1
70 XHUMHUYECKUE PEAKITUN 1
71 CKOpOCTb U BHEPrus XMMUYECKUX PEaAKIINI 1
72 CrtpoeHue u CBOWCTBAa HEOPraHUUECKUX BeliecTB. Kuciorel u 1
OCHOBaHUS
73 Conu 1 ux NpuMeHeHue 1
74 CrpoeHune u CBONCTBA OPraHMYECKHX BEILIECTB 1
75 [uknuyeckne opraHu4ecKue COeqMHEHUS 1
76 BBICOKOMOJIEKYISIPHBIE COEMHEHMUS 1
77 BBICOKOMOJIEKYISIPHBIE COEMHEHMUS 1
78 HyxkienHoBbIE KUCIOTHI, TOTUCAXAPU/IBI, OSIKH, JTUTHIbI 1
79 HyxkiienHOBBIE KUCIOTBI, TOTUCAXAPUIBI, OSIIKH, JTUTTHIbI 1
80 HyxkienHOBbIE KUCIOTBI, TOTUCAXAPUIBI, OSIIKH, JTUTTHIbI 1
81 KonTtponsHas pabota 1

3emist u Beenennast (12 )




82 Kaxk u uro Mbl Buaum Bo Beenennoit 1
83 Kax u yto MbI BuiuM Bo Beenennoit 1
84 Kak uccnenytot Beenennyro 1
85 3emiis U ee BpalieHue 1
86 3eMIIs U ee CTpOCHUe 1
87 ConHeuHast cuctTema 1
88 ConHeuyHast cuctTemMa 1
89 3Be3/1bl, raJIAKTUKH, METaraJakTHKH 1
90 3Be3/1bl, raJIaAKTUKH, METarajJakTHKH 1
91 Bo3nnkaoBenue u sBoaronus BeenenHoit 1
92 CkopocTh cBeTa 1
93 OCHOBBI TEOPUH OTHOCHTEIIBHOCTH 1
Cucremsl 1 ux uccienoBanus (10 u)
94 Xaoc ¥ 3aKOHOMEPHOCTH 1
95 Cummertpust 1
96 CHCTEMBI U CUCTEMHBIN ITOIXOI 1
97 CHCTEMBI U CHCTEMHBIH IT0IX0.T 1
98 MeToasl McCIeI0BaHUA CUCTEMBI 1
99 BeposTHOCTh 1
100 BepostHocTh 1
101 VYcnoBHas BEpOSITHOCTh M CITydaliHbIE TTPOIIECCHI 1
102 VYcnoBHas BEpOSITHOCTh M CITydaliHbIE TTPOIIECCHI 1
103 CrartucTuueckre METOIbl B €CTECTBEHHBIX M TYMaHUTapHBIX Haykax | 1
Hroro 103 ypoxa (2 4 pe3epB) 103 gaca




