CTAHOAPT CPEOHETO (NMOMHOI0) OBLLEIMO O6PA30BAHUA
MO ECTECTBO3HAHUIO

BA30BbIIl YPOBEHb

H3yuenue ecmecmeosnanusn na 6a3080m ypoeHe cpeonezo (no-

HO020) 00Weco 00PaA308aAHUA HANPAGIEHO HA 00CHMUICEHUE CIe0YIOUUX
uenei:

OCBOCHHUE 3HAHUI O COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHE
MHpPa ¥ METOJaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoiee
BAXXHBIMU UJCAMU U NTOCTHXKXCHHUAMU C€CTCCTBO3HAHMS, OKa3aBIIIH-
MU ONpEAETSIoNiee BIMAHAE Ha IPEICTABICHUS 4eI0BEKa O MpH-
poze, pa3BUTHE TEXHUKU U TEXHOJIOTUH;

OBJIa/IcHHEe YMEHHMSAMH NPHMEHATHh MOJyYeHHbIE 3HAHUS IS
OOBSICHEHHUSI ABIICHHUI OKPYXKAIOIIEr0 MUpPa, KPUTUIECKOW OIEHKH
M HCIOJIb30BaHUS €CTECCTBEHHOHAYYHOM HH(OpMAIUK, CojepKa-
meiicss B CMU, pecypcax MHTepHETa M HAYYIHO-TIOMYISIPHON JTH-
TepaType; OCO3HAHHOTO OMpe/eNieHUus] COOCTBEHHOW IMO3UIIUU IO
OTHOTIEHHIO K 00CYXTaeMbIM B 00IIIECTBE MTPOOIeMaM HAyKH;

Pa3BUTHE MHTEIUICKTYAIBHBIX, TBOPYECKUX CIIOCOOHOCTEH M KpH-
TUYECKOT'0 MBINUICHHSI B XOJI€ MPOBENECHUS TPOCTEUIITUX HCCIIET0-
BaHUM, aHaNM3a SIBICHUH, BOCHIPUSATHS ¥ WHTEPIPETAIIMU e€CTeCT-
BCHHOHAYYHOH MH(OPMAIIHH;

BOCNIHUTAaHHE YOSKICHHOCTH B BO3MOKHOCTH TTO3HaHUS 3aKOHOB
MIPHUPOBI M UCIIONB30BAHUS JIOCTHIKCHUN €CTECTBEHHBIX HAYK JUIS
pasBUTHS IMBHIIM3AINN; CTPEMIICHUS K OOOCHOBAaHHOCTH BBICKa-
3BIBAEMOM MO3UITMH M YBaXKCHUSI K MHEHHIO OITIOHEHTa MPH 00Cy-
KJICHHH TPoOJIeM; OCO3HAHHOTO OTHOIIEHUS K BO3MOXHOCTH
OTACHBIX IKOIOTHUYECKUX U STHYECKUX TOCIIEICTBHM, CBI3aHHBIX C
JOCTHXKCHUSIMHU €CTECTBEHHBIX HAYK;

HCMOJIb30BAHUE €CTeCTBEHHOHAYYHBIX 3HAHUIT B TOBCEIHEB-
HO¥i JKU3HM IJI o0ecrieueHrs 0C30MaCHOCTH JKHU3HEIEATCIIEHOCTH,
OXPaHBbI 37I0POBBSI, OKPYKAIOIIEH Cpelbl, JHEProcOepeKeHHsI.
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OBSI3ATEJIBbHBIIA MUHUMYM COJEPKAHUS
OCHOBHBIX OBPA3OBATEJIBHBIX IPOT'PAMM

COBPEMEHHBIE ECTECTBEHHOHAYYHBIE
3HAHUS O MUPE

CucrtemMa HayK O MPUPOJIE. IGOMIOYUS eCMeCMBEHHOHAYYHOU Kap-
munbl mupa*. ECTECTBEHHOHAYUHBIH METOJ MO3HAHHS H €ro COCTABIIAIO-
mme: HaOmro/ieHne, U3MEpeHue, SKCIEPUMEHT, TUI0Te3a, MOJEINb, Teo-
pus. EAMHCTBO 3aKOHOB NPUPOJBI U COCTAaBA BEUIECTBA BO BceneHHOM.
MukpoMup, MaKpoOMHp, MEraMup, UX MPOCTPAHCTBEHHO-BPEMEHHbBIE Xa-
paktepuctuku. Cucmemusiii LOOX00 8 eCMecm8O3HAHU.

HauGornee BaxHbIE €CTECTBEHHOHAYYHBIC UICH M OTKPBITHS, OMpe-
JIETISIFOIIUE COBPEMEHHBIC 3HAHHS O MUpE.

JluckperHoe cTpoeHne BellecTBa (MOJEKYIbl, AaTOMBI, 91eMeHmap-
Hule wacmuybl). Ou3nyecKne Mol U 3JIEKTPOMAarHUTHBIE BOJHBI; BOJHO-
BBIC M KOPIYCKYJIIpHBIE CBOWMCTBA cBeTa. KBaHTHI; ITOIJIOIEHHE U UCITYC-
KaHue cBera aToMoM. Ces3b maccwl u suepeuu. T1opsanok-0ecropsiiok 1
HEOOpaTUMBII XapaKTep TEIUIOBBIX IPOITeCCOB (2-¢ HaYaio TepMOIAMHA-
MUKH, 2Hmponus, un@opmayus). Opomonus BcenenHoit (00ibImoi
B3pBIB, pa30OeraHue TaAKTHK, 280.oyus 36e30 u nianem, CoOIHETHAS
CHUCTEMA).

[Nepuoauueckuii 3aKOH W TIEPUOIUYECKAs] CUCTEMa XUMHYECKHX
a5eMeHTOB. CBsI3b MEXJy CTPYKTYPOU MOJIEKYN U CBOWCTBAMH BEIIECTB;
HEOpraHWYecKrue U OpraHuveckre Bemectsa. [Ipupoga XuMuIeckon cBsi-
3M U MEXaHU3M XUMHYECKOH Peakinu (CKOPOCTh PEeaKIlMU, KaTalun3, XH-
MHYECKOE paBHOBECHE).

KierodHnoe crpoeHre )KUBBIX OpraHU3MOB (muddepeHnmanms Kie-
TOK B OpraHu3Mme, OOMEH BEUIECTB M IMPEBpAalllcHUE YHEPTUU B KIETKE,
nerneHne KieTk, omnomorsopenue). JJHK — Hocurens HaciencTBEeHHOM
nHpopmarun (cTpykrypa monekynsl JHK, ren, eenemuueckuti koo, my-
mayus, MampuyHoe 80Cnpou3s00cmso 6enkog). buonorndyeckas 3BONIO-
1usl (HACIENCTBEHHOCTh M M3MEHUYUBOCTH OPraHHM3MOB, €CTECTBCHHBIN
0TOOp, TUIMOTE3bI MPOUCXOXKICHHS KHU3HH, MPOUCXOKICHUAEC UCIOBEKA).
buopasnoobpasue. buocucremHasi opraHuzanus >Ku3HH (KJIETKa, opra-
HU3M, MOMYJISIHS, YKOCHCTEMA).

KypcuBoM B TekcTe BbIAENIECH MaTepuai, KOTOPBIA MOIJIEKHT W3Y4EHHIO, HO HE
BKJIIOUaeTcs B TpeOoBaHMS K yPOBHIO MTOATOTOBKH BBIITYCKHUKOB.
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[IpeoOpazoBanue W COXpPaHEHUWE SHEPTMM B JKMBOH M HEKUBOM
npupone. CiyyaifHble TPOILECCHl U BEPOSTHOCTHBIC 3aKOHOMEPHOCTH.
Obwnocmv UHGOPMAYUOHHBIX NPOYECCO8 8 OUONO2UHECKUX, MeXHUUe-
CKUX U COYUANbHBIX cucmemax. D8onoyusn: Gusuieckull, Xumuieckui u
buonozcuueckuu yposuu. Ilpoyeccor camoopeanuzayuu. buocdepa, pons
yenoBeka B Omocdepe. [mobabHbIe SKOIOTHUECKHE MPOOIEMbI U KOH-
yenyus: ycmou4uso20 pa3eumus.

IIpoBeaeHue NPOCTHIX HCCJIAETOBAHMN W/WIM HAOJIIONEHUH
(B TOM YHCIIE C HCIIOIB30BAHUEM MYJIBTUME/HA): 3JEKTPOMArHUTHBIX SIB-
JIEHWH, BOTHOBBIX CBOWMCTB cBeTa, (oTod(ekra, ONTUIECKUX CIIEKTPOB,
MIPOLIECCOB Tepexoia OT Mopsaka kK Oecnopaaxy, s¢dekra [omnepa, u3-
MEHEHH CBOWCTB BELIECTBA IIPU M3MEHEHUH CTPYKTYPHI MOJIEKYII, 3aBH-
CHUMOCTH CKOPOCTH XMMHYECKOW PEAKIIUU OT Pa3INIHBIX (HaKTOPOB (TEM-
MepaTypsl, KaTajau3aTopa), KIEeTKH (107, MHKPOCKOIIOM), JEHATypaluu
6enka, perumkanny JIHK, B3anmocBsizeit B akocucTemMax (Ha MOJIENSIX).

ECTECTBEHHBIE HAYKH 1 PASBUTHE
TEXHHMKHN 1 TEXHOJIOI'NHN

B3anMocBs3b MEXy HAYIHBIMH OTKPBITUSMHU M PAa3BUTHEM TEXHH-
KA ¥ TEXHOJOTWH. PasnmiuHble crocoObl MOMydeHHs DIIEKTPOIHEPTUH U
npobieMbl  dHeprocOepexxeHus. Vcrmonp30BaHWe 3IEKTPOMArHUTHBIX
BOJTH Pa3IMYHOrO JHMAaINa30Ha B TEXHUYECKUX CPEICTBAX CBS3H, Meouyu-
He, npu uzyyeHuu ceolicme eewecmaa, llpunyun deticmeus u UCHOIb30-
sanue nazepa. Cospemennvle cnocodvl nepedauu u xpamnenus ungopma-
yuu. IlomydyeHne HOBBIX MAaTEpUATOB C 3aJaHHBIMHU cBolcTBamu. Ilpu-
POJHBIE MAKpPOMOJCKYJIBI M CHUHTETHYECKHE MOJMMEPHBIC MaTepHalibl.
Kuoxkue kpucmannvl. BUOTEXHOIOTUH (MHKPOOMOIOTHUECKHN CHHTES,
KJICTOYHAsI ¥ TeHHAas WHxKeHepus). Knonuposanue.

DKONOrMUYecKre MpoOIeMbl, CBA3aHHBIE C PA3BUTHEM JHEPTCTHKH,
TPaHCIIOPTa ¥ CPEICTB CBA3U. DTHUYECKHE MPOOJIEMBI, CBA3aHHBIE C pPa3-
BHUTHEM OUOTEXHOIOTHA.

IIpoBeneHue NPOCTHIX HCCIAETOBAHUN W/WIM HAGJIIOAEHUIH
(B TOM 4HCIE C HCIONB30BAaHUEM MYJIBTHMEINA): paOOTHI SJIEKTPOreHe-
paTopa, U3JIy4eHus Jiazepa, ONPEAEICHUSI COCTaBa BEIIECTB C MOMOLIBIO
CIIEKTPAJbHOIO aHAJIM3a; CBOMCTB MOJIMMEPHBIX MAaTEPUaIOB, KaTaJIUTH-
YECKOM aKTUBHOCTH (DEpPMEHTOB.
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ECTECTBEHHBIE HAYKHN N YEJIOBEK

dusnyeckne W XUMHUYECKUE MPOIECCHl B OpraHU3ME YelIOBEKa.
OJICKTPOMAarHUTHBIC SABJICHHUS B JKHBOM OpraHu3Me (OpraHu3Me 4eyoBe-
Ka): JIEKTPUYCSCKHE PUTMBI CepJlla U MO3ra, IAEeKMPOXUMUYECKAs: NPU-
P00A HEPBHBIX UMNYIbCO8. DeHoMen 3peHus. ONMmuKd, homoxumuiecKue
peaxyuu, aHaiu3 ungopmayuu. BiusHue 3J1eKTpPOMarHUTHBIX BOJIH U pa-
JIMOAKTUBHBIX M3JIyYCHHUI HA OpraHu3M 4YeloBeKa. Pojib MakpOMOJIEKYII B
YEJIOBEUECKOM OpraHu3Me, hepmenmsl U hepMeHmamusHble peaKyuu.

Hacnencreennbie 3akoHOMEpHOCTU. [ enom uenosexka. I enemuuec-
KU 00YCL06IeHHbIE 3000/Ie8AHUSL U 803MONCHOCMb UX Aevenus. [Ipupona
BHPYCHBIX 3a0ojieBaHul. [Ipunyun Oeticmeusi HeKOmMopbuIX NeKAPCMEeH-
Hoix eewecms. [Ipo0eMbl paliMOHAIBHOIO MUTAHUS. Buoxumuieckas oc-
HOBA HUKOMUHOBOU, AIKO2OIbHOU U HAPKOMUYECKOU 3a8UCUMOCHELL.
Be3onacHoe uCIoabp30BaHKE BENMIECTB OBITOBOM XMMUHM. JIMUHAs OTBETCT-
BEHHOCTh Y€JI0BEKa 3a OXpaHy OKPYKAIOIICH CPE/Ibl.

AHaJIu3 CUTYaIlHii, CBA3AHHBIX C MOBCETHEBHOM )KU3HBIO YeJI0-
BeKa: NPOQHUIAKTHKY U JICUeHHS] MHPEKIIMOHHBIX 3a00JICBaHHM, 3alTATHI
OT OIaCHOT'O BO3JEHCTBUA AJIEKTPOMATHUTHBIX TONEH M PaJHMOaKTUBHBIX
M3ITy4eHu; BeIOOpa AWETHl W PEeXUMa MUTAHWSA, YKOHOMHH SHEpPTHH,
3 peKTUBHOTO M 0E30IacHOr0 HCIIONIB30BAHUS BEIIECTB OBITOBOH XU-
MWU; TUYHBIX JEUCTBUM MO OXpaHE OKPYKAIOIIEH Cpelibl.

TPEBOBAHMA K YPOBHIO
NHOATOTOBKHU BbIITYCKHUKOB

B pezynomame usyuenus ecmecmeo3nHanun Ha 6a3060m ypogHe
YUEHUK 00J1)1CeH

3HATL/MIOHUMAThH

° CMbIC]T ROHAMUIL. €CTECTBEHHOHAYYHBIM METOJ]] IMO3HAHWS, DJIEK-
TPOMArHUTHOE TOJIE W DJIEKTPOMArHUTHBIC BOJTHBI, KBaHT, 3BOIIO-
nusa Bceenennoii, 6ombmioii B3peiB, CoNHEUHAsI CHCTEMa, TallaKTH-
Ka, MePUONNIECKHIA 3aKOH, XUMHUYECKasi CBSI3b, XUMHUYECKasT peax-
[Ys, MaKpOMOJIeKyla, OeloK, KaTanu3arop, hepMmeHT, auddepen-
nuarus kirerok, JJHK, Bupyc, Ouonormueckast sBomromnus, Ouopas-
HOOOpaswe, KIeTKa, OPraHu3M, MOIMYISANNS, dKOcucTeMa, Orocde-

pa;
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6K1A0 8euUKUX yueHbIX B (HOPMHPOBAHUE COBPEMEHHOH ecTecT-
BEHHOHAy4YHOW KapTHHBI MUPA;

yMeTh

HpUBGOOUMb RNPUMEPBL IKCHEPUMEHMOE U/UIU  HAOTI00eHUil,
000CHOGBIBAIOUIUX . ATOMHO-MOJIEKYJISIPHOE CTPOEHHUE BEIIECTBa,
CYII[ECTBOBAHNE AJIEKTPOMArHUTHOTO TOJS M B3aUMOCBA3b JJIEK-
TPUUECKOT'0 ¥ MarHUTHOTO TIOJIEH, BOJIHOBBIE U KOPIYCKYJISApHBIE
CBOICTBA CBETa, HEOOPATHMMOCTh TEILJIOBBIX IMPOIECCOB, pa3dera-
HUE TaJIaKTHK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPHI MO-
JIEKyJ1, 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEakIui OT TeMIiepa-
TYpBI ¥ KaTaJIu3aTOPOB, KJIETOYHOE CTPOSHHE KUBBIX OPraHU3MOB,
ponb JIHK kak HOCHTENsI HacieICTBEHHOW HMH(OpMAIIHH, dBOIIO-
LU0 KUBOHM MPHUPOJIbI, PEBPAIICHHUS] YHEPIHMH U BEPOSATHOCTHBIN
XapakTep MPOIECCOB B )KMBOM W HEXXUBOU MPHUPOJIE, B3AUMOCBA3b
KOMIIOHEHTOB JKOCHCTEMBI, BIUSHHUE JEATETFHOCTH YeJIOBeKa Ha
9KOCHCTEMBI;

00BbACHAMb NPUKTIAOHOE 3HAUECHUE BANCHEUMMUX 0OCMUNCEHUTL 6
obnacmu ecmecmeeHHbIX HAYK OJ5: PA3BUTHSI YHEPTETHKH, TPAHC-
1opTa U CPECTB CBA3H, MOMYUYCHHS CHHTETUYECKHX MAaTEPHAIIOB C
3aJ]aHHBIMU CBOMCTBAMH, CO3JaHUSI OMOTEXHOJIOTHH, JICUCHUST MH-
(heKIIMOHHBIX 3a00JICBaHMM, OXPaHbl OKPY)KAFOILEH CpeIbl;

6bl0BUZAMb 2UNOME3bl U NPeOIAzamv NYMU UX HPOBEPKU; Oe-
Jamp 6616006l HAa OCHOBE DKCIICPUMEHTAJIBHBIX NAHHBIX, IMpea-
CTaBJICHHBIX B BUIE TpadrKa, TaOIHITBI YUIH THATPAMMET;

pabomamy ¢ ecmecmeeHHOHAYUHOU UHpOpMayuell, conepxa-
meiicas B coobmenusix CMMU, pecypcax HMHTrepHera, Hay4HO-
MOMYJISIPHBIX CTAThSIX: BIAJIETh METOAAMH TTOUCKA, BBIICIATH CMbI-
CIIOBYIO OCHOBY U OIICHUBATh JIOCTOBEPHOCTH WH(OPMAIINH;

HCIO0JIL30BATh MPUOOpPeTEeHHbIE 3HAHUA U YMEHHS B MPaKTHYe-
CKOH AeATeJIbHOCTH U MMOBCEAHEBHOM JKU3HM 1A

OLIGHKH BJIMSHUS Ha OPraHU3M YeJIOBEKa JIEKTPOMArHUTHBIX BOJIH
U PAaAMOAKTUBHBIX W3ITY4YCHHH;

JHEpProcOepeKEeHNU;
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0€30MacHOr0 UCTIOIB30BAHMS MaTEPHAIOB U XUMHYECKUX BELIECTB
B OBITY;

npoUIaKTHKH WHEKINOHHBIX 3a00J€BaHNN, HUKOTHHOBOM, aj-
KOT'OJIbHOW M HAPKOTHYECKON 3aBUCUMOCTEN;

OCO3HAHHBIX JINUHBIX ACHCTBHUM 110 OXPAHE OKPYXKAIOLIEH CPEbI.
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