ITp. Nel k OOIT COO

EcrecTBO3HAHME
IInanupyemble pe3y/ibTaThl 0CBOCHHUS 00y4AKOUIUMHUCS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 00mero 00pa3oBaHusi
B pesyabTrate mdydenuss ydeOHoro mpeamera «EcrecTtBo3HaHme» Ha
YPOBHE CpeHero 001mero o0pa3oBaHus:
BbinyckHMK Ha 0230BOM YPOBHE HAYYMTCH:

— JIEMOHCTPUpPOBAaTh Ha NpPHUMEpPAaxX poJib €CTECTBO3HAHUS B PA3BUTUU
4eJIOBEUECKOM UBUIIN3ALMH; BBIIEIATh EPCOHAIBHBIA BKJIA/ BEIUKUX YYEHBIX B
COBPEMEHHOE COCTOSIHHE €CTECTBEHHBIX HAYK;

— TpaMOTHO IPUMEHATH €CTECTBEHHO-HAyYHYIO TEPMHHOJOTHIO  IIpHU
OIMCAHWM SIBJICHUI OKPYXKaIOLIEro MUpa;

— OOOCHOBAaHHO TMPUMEHATH NPUOOPBI Uil HU3MEpPEHUs M HaOIIOJEHUA,
UCIIOJIb3Ysl ONKCAaHWE WM TNPEIJIOKEHHBI AJITOPUTM SKCIEPUMEHTA C LEJbIO
MOJIyYEHUS 3HaHUW 00 0OBEKTE U3YUCHMUS;

— BBIIBJIITH XapakTep SIBJICHHA B OKpYXarOLIEHd cpele, NOHUMAaTb CMBICI
HAOJII0JJaeMbIX IPOLECCOB, OCHOBBIBAACh HA €CTECTBEHHO-HAyYHOM 3HAHUU;
UCIIOJIB30BaTh [JIsl ONMMCAHUSl XapakTepa MPOTEKaHUs MPOLECCOB (puanyeckue
BEJIMYUHBI U JEMOHCTPUPOBATH B3aUMOCBS3b MEXKy HUMU;

—  OCYILECTBJIATh MOJEIMPOBAHUE MPOTEKAHUsS HAOIIOAAEMBIX IPOLECCOB C
Y4€TOM TI'PaHUI] MPUMEHUMOCTHU UCIIOJIb3yEMbIX MOJIEIIEH;

— KPUTUYECKH OLIEHHWBaTh, MHTEPIPETHUPOBATh U 0OCYXKJaTh WH(OPMALHUIO,
cozepakaiyrocs B cooOmenusix CMU, pecypcax MHTepHeTa, HaydHO-TTOMYJISPHBIX
CTaThsIX C TOYKH 3PEHHUS ECTECTBEHHO-HAYYHON KOPPEKTHOCTH; J€JIaTh BHIBOJIbI Ha
OCHOBE JIMTEPATYPHBIX JAHHBIX;

— TMPUHUMATh apPTryMEHTUPOBAHHBIC PEUICHUS B OTHOUIEHUM MNPUMEHEHUs

pa3HOOOPa3HBIX TEXHOJIOTHI B TPO(ECCHOHATBLHOM NESITEILHOCTH U B OBITY;



— W3BIEKATh W3 OMHCAHUS MAIllMH, TMPUOOPOB W TEXHUYECKUX YCTPOMCTB
HEOOXOMMbIE XapaKTEPUCTUKHU JUISI KOPPEKTHOTO MX MCIOJB30BaHUS; OOBSICHATDH
IIPUHIIUIIBI, TTOJIO)KEHHBIE B OCHOBY PabOTHI IPHOOPOB;

— OpraHU30BBIBATH CBOIO JACSTENBHOCTh C yUYETOM MPUHIHUIIOB yYCTOWYHBOTO
Pa3BHUTUSA CUCTEMBI «IIPUPOIa—00IIECTBO—IEIOBEK» (OCHOBBIBASICH Ha 3HAHUSAX O
mporeccax IMepeHoca W TpaHchopMmamuu BEIIECTB W JHEPTUH B IKOCUCTEME,
pa3BUTUU U (PYHKIMOHHUPOBAHUHM OMOC]Ephl; O CTPYKType MOMYJSIUN U BUIA,
aJlanTaIusaX OpraHu3MoB K cpejie OONTaHuUs, CBOMCTBAX IKOJIOTHUECKUX (HaKTOPOB;
PYKOBOJCTBYSCH MPHUHIIMIIAMU PeCypcocOepekeHus] U 0e30MacHOro MPUMEHEHHUS
MaTepUalioB U TEXHOJIOTUI; COXpaHsisd OUOJIOrHUecKoe pa3HooOpasue);

— O0O0OCHOBBIBATh MPAKTUYECKOE HCIIOJIH30BAHUE BEIIECTB M UX PEaKIUid B
MPOMBIIIJICHHOCTH U B OBITY; OOBSICHITH POJIb OMPEIEICHHBIX KJIacCOB BEIIECTB B
3arpsiI3HEHUH OKPY’KaIOLLEH Cpeibl;

— JIeWiCTBOBATh B paMKax IMpaBUJI TEXHUKHU O€30MaCHOCTH U B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 TPUMEHEHUIO JICKApCTB, CPEACTB OBITOBOM XMMHH, OBITOBBIX
ANIEKTPUUECKUX TPUOOPOB, CIOXKHBIX MEXaHU3MOB, IIOHUMAasi ECTECTBEHHO-
HAy4YHBIE OCHOBBI CO3/IaHUs TIPEITUCAHUII;

— ¢dopmupoBaTh COOCTBEHHYIO CTpaTeruto 310pOBbecOeperaroIero
(paBHOBECHOTO) MUTAHUS C YYETOM OMOJOTHYECKON I€IeCO00pa3HOCTH, POJIU
BCIIIECTB B MUTAHUH U KU3HEICITCIEHOCTH )KHUBBIX OPTaHU3MOB;

— OOBSCHATH MEXaHU3M BIIMSHHS Ha >KUBBIC OPTaHU3MBI AJIEKTPOMATHUTHBIX
BOJIH U PAJMOAKTUBHOTO HU3IY4YEHHS, a TaKKe EHCTBUS aJKOTOJIs, HUKOTHHA,
HapKOTUYECKUX, MyTareHHBIX, TEPATOTCHHBIX BEIIECTB Ha 37J0POBHE OpPTaHU3MA U
3apO/JIbIILIEBOE PA3BUTHUE;

— BBIOMpATh CTPATETHIO MOBEICHUS B OBITOBBIX W UPE3BBIYANHBIX CUTYAIHSX,
OCHOBBIBASICh HAa TOHUMAHWUW BIUSHUS HA OPraHU3M YelOBeKa (PU3NYECKHUX,
XUMUYECKUX ¥ OMOJOTHYECKUX (haKTOPOB;

— OCO3HAaHHO JEHCTBOBAaTh B CHUTyallud BBIOOpA MPOIAYKTa WIH YCIYTH,

MNPUMCHAA CCTCCTBCHHO-HAYYHBIC KOMIICTCHIINH.



BoinyckHuk Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYUTHCS:

—  BBINONIHAMbL  CAMOCMOSIMENbHbIE — IKCHNEPUMEHMbl,  PACKpblearoujue
NOHUMAHUE OCHOBHLIX eCMeCMBEeHHO-HAYYHbIX NOHAMUU U 3AKOHO8, C0000as
npasuia 6e30nacHou pabomvl; NPeOCMABNIAMb NOJYUEHHble pe3Yabmamvl 8
maoauyHoU, epaguueckoll Ui mexkcmosou gopme, Oenams 6bl800bI HA OCHOBE
NOJYYEHHBIX U TUMePamypHbIX OAHHbBIX,

—  OCYWecmanams CamoCmoamenvHulll Y4eOHblll NPOeKm Ul UCCe008aHUe 8
obaacmu ecmecmseo3HAHUSA, BKIIOYAIOWUL OnpedeieHue memol, NOCMAHOBKY yelu
U 3a0auy, 6blOBUIICEHUE 2UNOmME3bl U Nymell ee IKCNepUMEHMANbHOU NPOBepKuU,
npogedeHue IKCNEPUMEHMA, AHAIU3 €20 Pe3yIbmamos C YYemom NocpeuHoCcmu
usmepenus,  Qopmynuposanue  6vi180008 U NPeOCMAasieHue - 20MoB8020
UHDOPMAYUOHHO20 NPOOYKMA,

— obcyacoams  cywecmgylowjue JOKAIbHbIE U PEecUOHANbHbIE NPOOIeMbl
(aK0N102UYeCKUe, dHepeemuyecKUe, Chipbesble U m.0.);, 000CHOB8bIBAMb 8 OUCKYCCUU
B03MOJCHbBLE NYMU UX PEeUleHUsl, OCHOBbIBACL HA eCMeCMBeHHO-HAYYHbIX 3HAHUSX,

—  HAX00UMb G3AUMOCEA3U MeNHCOY CMPYKMypou u @yHKyue, NpuduHou u
creocmeuem, meopueu U akmamu Npu aHaIuze NPoOIEMHLIX CUMYyaAyul U
000CHOBAHUU NPUHUMAEMBIX PEUeHULl HA OCHO8E eCeCm8eHHO-HAYYHbIX 3HAHULL,

nokassleambs 83AdUMOCEA3b Jl/le.?fC()y obnacmamu ecmecmeeHHbLX HAYK.

EcTecTBO3HaHUe

VYuebnbiii npeamer «EcTecTBo3HaHME» BBOIUTCA Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsi B KauyecTBE JOIMOJHEHHUS K TPAJAUIHUOHHBIM y4eOHBIM
peaMeTaM mpeaMeTHO obmactu «EcTecTBeHHBIE HAYKI» Ha 6a30BOM ypOBHE Kak
WHTETPUPOBAHHAs JUCHUIUIMHA, TPU3BaHHAas CPOPMHPOBATH €CTECTBEHHO-
HAy4YHYIO TPaMOTHOCTb, HEOOXOIUMYIO JUIsl TTIOBCEAHEBHON M MPO(eCcCCHOHATEHOMN

ACATCIBHOCTH BHC CCT€CTB€HHO-HaquOﬁ O6J'IaCTI/I, HABBIKOB 30pOBOro M



0e30macHOTO ISl YeJIOBEeKa M OKPYIKAIOIIEH ero cpenbl o0pasa >KU3HU, Pa3BUTHS
KPUTHYECKOTO MBIIIICHUS.

B cootBerctBun ¢ ®I'OC COO npenmer «EcrecTBo3HaHue» U3ydaeTcs
TONIbKO Ha 0azoBoMm ypoBHe. B MBOY «I'mMmHa3us» Ha HW3ydeHHE  Kypca
«EctecTBo3Hanue» otBoAUThCA B 10 «a» kimacce 99 yac (3 yac B Heie0) U B
11 «a» xkmacce 102 yaca ( 3 yaca B HEIEINIO).

YcmemHoe JOCTIKEHHE PE3yNbTaTOB MOXET OBITh JOCTUTHYTO TIPH
BKJIIOYEHUH B MOZYJIM cOAepKaHus InpeaMera «EcTecTBO3HAHME» aKTyalbHOTO
(bakTHYecKoro Marepuaia, OTPaKaIIIET0 PETHOHATBLHYIO TPUHAIJICKHOCTD; MPU
ONTUMAJILHOM COYE€TaHUU OOpa30BaTEIbHBIX TEXHOJIOTUM, HAMpaBJICHHBIX Ha
dbopMHpOBaHUE AKTUBHOW TMO3UIMH OOYYAIOMIMXCS W COAEPKAIUX OOJBIIYIO
JIOJIF0 TIPAKTHUYECKON JAesTeNbHOCTU. JIIsi MOCTHXKEHUsS Pe3yibTaToOB U3 OJioKa
«BBITYCKHUK TOJYYUT BO3MOYKHOCTh HAYUYHUTHCS» PEKOMEHIYETCS BBIIIOJIHEHUE
WHUBUYAIbHBIX WIM TPYNIOBBIX IMPOEKTHBIX U HCCIEAOBATENLCKUX pPadOT B
JIOTIOJITHEHUE K MPAKTUYECKUM 3aHITUSAM B XOJI€ OCBOEHUS Kypca.

B npumepnoit nporpamme mnpeaMera «EcrecTBo3HaHHME» COOEpKUTCS
MPUMEPHBII nepevyeHb Y4EOHBIX, MPaKTUYECKUX, MIPOEKTHBIX u

HCCIIeIOBATEIILCKUX PadoT.

Texnuka

B3aumocBsizb Mexkay Haykoil U TexHosorusimu. (10 kiaacce - 43 yac)

Hcropusa usydyenus npuponsl. IIporpecc B eCTECTBEHHBIX HAyKax M €ro
BKJaJ B pPa3BUTHE UMBWIM3ALIMM. MeETONbl HAy4dyHOro IIO3HAaHUA U HX
COCTaBJISIIOLIME: HAOJMIOJACHHE, HW3MEpPEHHe, SKCIEPUMEHT, MOJAEIUPOBaHUE,
TMIIOTE3d,  BBIBOJ, IIOCTpoeHHE  Teopud. DyHIAAMEHTaJIbHbIC  IOHATHUSA
€CTECTBO3HAHMSL. EcrecTBeHHO-Hay4YHas KapTUHa MHpa. ITpumepsl
CUCTEMATU3allMM W HAIJSOHOTO  IPEICTABJIEHUSA  HAYYHOIO  3HAHWSL:

POCTPAHCTBEHHO-BPEMEHHBIE ~ XapaKTEPUCTUKU (HAHOMUP UM MHUKPOMHP,



MaKpoOMHUp, MEramup), MepUOJAMYECKU 3aKOH. PoJib HAy4YHBIX IOCTH)KEHUN B
CO3JaHUHU HOBBIX TEXHOJIOTHUH.

OHepreTuka u sHeprocoepexenue (10 kmacc -13 yac, 11 kiaace — 4 yac)
[TpoGnembr sHeprooOecrneueHus: HaIMOHANbHBIE, PETHOHANBHBIC, JIOKaJbHBIC.
3aKOHBl COXpaHEHHS Macchl U 3Heprud. lIpakThyeckoe NPUMEHEHUE 3aKOHOB
coxpaneHus. Buabl sHepruu. CBsA3b MacChl M DHEPTrUH. JNEKTPOIHEPTHUS U
CTI0COOBI ee MosydeHus. TermIoBble U THIPOITEKTPOCTAHIINU. S iepHas SHEpreTHKa
u NEPCTIEKTUBbI ee MCIIOJIb30BaHUS. DHepronoTpedaeHue u
9HEeprodHPEeKTUBHOCTh. IKOJOTHYECKHE MPOOJIEMBbl SHEPTETHUECKONW OTPaCIH.
AnpTepHaTUBHAs SHEpPreTHKa. PalMoHaIbHOE MCHOJb30BAaHUE HHEPrUU H
sHeprocoepexxeHue. IHepeemuueckas  6Oe3onacHocms.  TpaHCHAYUOHAIbHBIE

npoexKkmesol 6 obnacmu IHEPCENTUKU.

Hanorexnosiorun u nx npujioxenne ( 10 knacc -10 gac, 11 kaace — 16

yac )

HanowacTnupl B KMBOM M HEXKHUBOM IIPUPOJE: PA3MEpbI, TUIBI CTPYKTYpHI,
byHKIMOHATBHAS 3HAYUMOCTh. OCOOCHHOCTH (PU3NYECKUX U XUMUYECKUX CBOMCTB
HaHouactul. Camoopranuzanus.. MeToapl uM3ydeHHs: HaHomarepuanoB.. HoBsle
TEXHOJIOTUH, CTPOSIIMECS Ha WCMOJb30BAHUA HAHOYACTUI] W MATEPHAIIOB,
NOJIy4a€MbIX W3 HUX. BIMsHHE HAHOTEXHOJIOTM Ha pPa3BUTHE TEXHHKHU.
DKOJOTUYECKUI aCIIEKT HAHOTEXHOJIOTUH.

OcBoeHne KOCMOCa U ero poJb B KU3HHM 4enoBedecrBa ( 10 kiace -

12uac, 11 kiaacc - 5 yac)

Bcenennasa: Teopus BO3HUKHOBEHHs, CTPYKTypa, COCTaB, 3BOJIIOLUA.
AcTpoHOMHUSI KaKk Hay4yHbIH (DyHJIaMEHT OCBOCHHS KOCMHUYECKOTO MPOCTPAHCTBA.
PakeToHOCHTENN,  MCKYCCTBEHHbIE  CIYTHUKH,  OpOMTAJIbHBIE  CTaHIUH,
I1aHeToXobl. Mcrnonb30BaHne CIyTHUKOBBIX CUCTEM B chepe MHPOpMAIIMOHHBIX

TexHosioruil. CogpemenHvle HayYHO-UCCIe008aAMENbCKUE NPOSPAMMbL NO U3YUEHUIO



Kocmoca u ux 3nadernue. Hp06ﬂe]l/lbl, CBA3AHHRbIE C OCBOCHUEM KOCMOcaA, U nymu ux

peuwienust. Medxxcoynapoonoe compyoHu4ecmao.

Hayka 00 okpy:karwomei cpene

IKojornvyeckue npodaemnl coBpeMeHnoctu (10 kimace — 9 vac. 11 kiace

— 6 yac)

buocdepa: staner dopMmupoBaHHS W CICHApPUH pPa3BUTHs. AKTyaJabHBIC
AKOJIOTUYECKHUE MPOOJIEMBI: TJI00aIbHBIC, pETUOHATIbHBIE, JTOKAJIbHbIE, UX TPUYHHBI
U caeAcTBUs. MeTonbl M3Y4YEHHUsI COCTOSHHSI OKpYKarolenl cpenpl. M3MeHeHus
OKpY)Karoliel cpenabl, Kak CTUMYJ JJisi Pa3BUTHSL HAYYHBIX HCCIEIOBAHUN U
TEXHOJOTUNA. ECTECTBEHHO-HAYYHBIE TMOJIXOAbl K PEIICHHI0 3KOJOTUYECKHUX
npobisieM, mpupogocOeperarIre TEXHOIOTHH. MedcoyHapooHvie u poccutickKue
NPOCPAMMbL peuleHUsl IKOI0SUYECKUX NPoOaeM U ux d¢hghexkmusrnocme.

B3auMocCBA3b COCTOSIHMS OKpY:Kawolieil cpeabl M 310POBbS YeJIOBEKAa
10 kaacc -3 yac, 11 kaace — 15 gac)
Jerpamaumss  okpyxaromed cpeasl. lIporpamMMbl  MOHUTOpPHMHra KadecTBa
OKpY’Karouen cpepbl. 3arpsa3HeHUe BO3AYIIHOW, BOAHOUN Cpe/lbl, TOYBbI, IPUYHUHbI
n ciueacteus. lllymoBoe 3arpssHenue. OnexkrpomarHutHoe BoszaerctBue. [1/K.
YceToiunBOCTh OpraHu3Ma U Cpellbl K CTPECCOBBIM BO3JIEUCTBHSIM. 3a00JieBaHMs,
CBSI3aHHBIC CO CHHUXEHHUEM KauecTBa OKpYyXarwllel cpeasl. HauBumyanbHbIe
OCOOCHHOCTH OpraHu3Ma NpH BO3ACHCTBUM (DAKTOPOB OKPYXKAIOIIEH CpPEbl.
CoBpeMEeHHbIE TEXHOJOTUU COKpAIIEHUSI HETaTUBHOTO BO3JACUCTBUS (DAKTOPOB
OKpyXarolen cpeabl. Hayuuvie OCHO8bl NPOEKMUPOBAHUSL 300pPOBOU  CPeObl
ooumanus.

CoBpeMeHHBbIE METOAbI MOAIEPKAHUSA YCTOMUYMBOCTH OMOre0eHO30B U
nCKyccTBeHHbIX JkocucTeM. (11 kaace — 23 yac)

buoreonenos, CTPYKTypa u OCHOBBI GyHKIIMOHUPOBAHUSL.

buoreoxumnueckue notoku. KpyroBopotsl BemectBa. [/punyunst ycmouuugocmu



buoceoyenozos. HayuHble OCHOBBI CO3/aHUS M TOJAJEP)KaHUS HCKYCCTBEHHBIX
sKocHucTeM. IIpOM3BOACTBO pPACTUTENBHOM M KUBOTHOBOJYECKOM NPOMYKIIMU:
npoOemMbl KOJIMYECTBA M KadecTBa. AHTUOMOTHKH, MECTULIU[BI, CTUMYJISATOPHI
pocTta, yaoOpeHuUss W uX HOpupojaHbie aHaioru. IIpobGrema ycrolumBOCTH
TOPOACKHUX SKOCHCTEM.

IIpo6JieMbl 0TX010B M 3arpsi3HeHusi OKpy:xatouei cpeanl ( 10 kaace — 3

yac, 11 kiaacc — 6uac)

[IpoGnema yBenWYEeHHs] KOJIMYECTBA OTXOJOB. BBITOBBIE, KOMMYHAJILHEIEC,
MPOMBITIUICHHBIE  OTXOAbl. COBpEMEHHBIE TEXHOJOTHH CcOOopa, XpaHCHUS,
nepepaboTKi W YTWIM3AUK OTX0J0B. [loaxombl K COKpalleHHIO OTXOJOB,
0€30TXOAHBIC TEXHOJOTHH. VICTOYHHWKH 3arps3HEHUS OKPYKAIOIICH Cpebl.
[lepcniekTuBHBIE  TEXHOJOTUM  JIMKBHJIAIMMU  TOCJIEACTBUM  3arps3HEHUs
OKpyXaroieid cpeabl. PekynbTuBaIMsi MOYBBI M BOJHBIX pecypcoB. CHCTEMbI
BOJIOOUUCTKU. MedtcoyHapooHvle npocpammvl no 00pawjeHuro ¢ omxooamu u

COKPAWeHuro 8030eliCmauUsl Ha OKPYICaouyio cpedy, ux 3gpghexmuenocme.

310poBbE

CoBpemenHble MeauIHHCKHE TexHoorun. (11 kiace — 6 yac)

310poBbe 4YeNoBeKa: cUCTeMHbIH moaxon. HopmanbHas Qusmonorus yenoBeka.
Oco0eHHOCTH (PYHKIIMOHUPOBAHUSI JbIXaTEIbHOM, KPOBEHOCHOW U JIPYTUX CUCTEM
opranu3ma. @U3MOJOTMYECKUE IMOKA3aTelIM OpraHu3Ma 4YeJlOBEeKa U HUX
HOpMaJbHOE 3HaueHHE. MeIUUMHCKUE TEXHOJIOTUU JAMArHOCTUKH 3a00JIeBaHMM.
BO3MOXXHOCTH M NEPCHEKTUBBI  METOJOB  MPOPUIAKTUKH, TEpanuud U
BOCCTAHOBJICHUsI OpraHu3Ma. [/00xo0ul K nogviuieHuio d¢h@pexmusHocmu cucmembl
30pagooxpanenusi.

Nudexunonnbie 3a601eBanusi 1 ux npoduiaakruka ( 11 kiaacc — 6 yac)



Nudexnmonnsie 3aboneBanus W ux Bo3Oymutenn. CmocoOwsl mepemaydu
WH(DEKITMOHHBIX 3a00JIeBaHUN W COIMAIbHBIC (PAKTOPHI, CIMOCOOCTBYIOIIUE HX
pacnpoctpaHeHuto. UMMyHHas cuctemMa W NMPUHLHUIBI €€ paboThl. OCOOEHHOCTH
(GYHKIIMOHUPOBaHUS HMMMYHUTETa y pa3HbIXx Trpynn HaceneHusa. CrnocoOb
npoduIaKTUKA WHOEKIMOHHBIX 3a0oneBaHWil. Bakuwuuarus. HampaBieHHOCTB
MEAWIIMHCKUX TIpernaparoB Hjsi OOpbObl C WHMEKIIMOHHBIMH 3a00JICBaHUSMHU.
[TpoGnema pa3BUTHUS YCTOMYHBOCTH BO30OyIUTENIEH 3a00JIeBaHUM.
Meosicoynapoonvie npoecpammsi no 6opvbe ¢ UHGEKYUOHHBIMU 3A00NeBAHUIMU.

Hayka o npaBuisnom nutanuu (11 kaace - 64ac)

Memabonusm, kax obmeH 6ewyecmeomM U 3Hepeuel HA YPOBHe OpPeaHu3Md.
[lpuHumnel  QYHKUIMOHUPOBAHUS — THUIIEBAPUTENIBHOM  cucTeMbl. KauecTBo
MPOAYKTOB NMUTAHMS C TOYKU 3PEHUSI SHEPrE€TUYECKOW LIEHHOCTH U COAEp KaHUs
MOJIE3HBIX U BPEIHBIX BEIIECTB 3HAaueHHUE COATaHCHPOBAHHOTO MHUTAHUA IS
nojjiep>kanusi 370poBbs. [lumneBbie M00aBKU: TMOJE3HBIE CBOMCTBAa U MOOOYHBIC
a3 dexTh UX ucnoib30BaHus. J{UueThl 1 0COOEHHOCTU WX MPUMEHEHHS.

OcHoBbl 0uoTexHosorum. (11 kiaacc - 13 gac)

TpanuuuonHass OHOTEXHOJIOTHUS: TPOU3BOJCTBO MPOAYKTOB MHUTAHUA,
nepepadoTka oTxon0B. MonekymsipHas OuotexHosorus. CTpykTypa v (QyHKIUS
HYKJIEUHOBBIX KUCIOT. Cunmes Oenxa. Knerounas unxxenepus. ['eHHasi Tepamnus.
[Ipumenenne OMOTEXHOJIOTUH B 3/[PaBOOXPAHEHUH, CEILCKOM XO3SMCTBE U OXpaHe
OKpyKarolien cpeasl. Muposou pviHok buomexnonocui. Ilepcnekmuevl pazsumus

pOCCMﬁCKOZO cezmernma.



IIpumepHbId 1epeYeHb Y4YeOHbIX, NPAKTHYECKHX, IMPOCKTHBLIX U
HCCJIeI0BATEJIbCKUX PpadoT

TexHuka

B3anmocBsA3b MexkAy HAYKOU M TEXHOJIOTHAMHU

TexHuKa NMpOBEICHU U3MEPEHUN U IIPEJICTABICHUE PE3YJILTATOB.

[TocTpoenue MIPOCTPAHCTBEHHBIX MoJieIe HEOPTraHUYECKUX u
OPraHUYECKUX COCAUHEHUN B COMIOCTABICHUU C NX CBOMCTBAMH.

N3yuenue BIMSHUSA XUMHYECKHUX IIPENapaToB WM SJIEKTPOMAarHUTHOTO
M3JIy4CHUsT HA MHUTO3 B KJIETKax MPOPOCTKOB PACTEHUM C TMOMOIIBIO
MUKPOMPENAPATOB.

N3Bneyenrne m aHanu3 wHOOPMAMM W3 MApKUPOBOK IPOMBIIIJICHHBIX M
MPOAOBOJIBLCTBEHHBIX TOBAPOB.

CpaBHeHHe MpaBUJI TEXHUKHA 0€30TIaCHOCTH MPH HMCIIOJIB30BAaHUN PA3IMUIHBIX

CPEACTB OBITOBOM XUMUHU.

JHepreTuKa u IHeprocoepekeHne

Pacuer sHepronotpedieHns CEMbH, IIKOJIBI.

COopka raJlbBAHUYECKOTO 3JIEMEHTA U UCIIBITAHUE €TO JICHCTBUSI.
N3ydeHne cyTOUHbIX KOJIEOaHUN HANPSKEHUS B CETAX AJIEKTPOCHA0KEHHUS.
[Tomydenune 3eKTPOIHEPTUN U3 ATbTEPHATHBHBIX HCTOYHUKOB.

CpaBHeHHE dHEpronoTpedaeHus: MPUOOPOB PA3HOTO MOKOJIEHHUS.



HaHoTexXHOJIOrMU M UX MPUJI0KEHUS

MopaenupoBaHue CIIEKTPOCKOIAa HA OCHOBE KOMIAKT-/IHCKA.

N3mepenne pazmepa MOJIEKYJIbl KUPHON KHCIOTHI MO IUIOIIAM MSTHA €€
MOHOMOJIEKYJISIPHOTO CJI0SI HA IIOBEPXHOCTH BOJIBI.

[Tonyyenue rpadena u usydeHue ero U3NIeCKux CBOMCTB.

[lomyyeHue  HAHOYACTHUI[  «3€JEHBIM»  CIOCOOOM,  JIETEKTUPOBAHHE
HAaHOYACTHII.

BnusHue HaHOYacTHIl Ha >KMBBIE OpPraHU3Mbl (IbIXaHUE JIPOKIKEH, POCT

OakTepuil Ha yamke [leTpu, npopacranue cemsH).

OcBoeHne KOCMOCA U €ro PoJib B 'KU3HHU YeJI0BeYeCTBA

N3yuenue 3Be3nHOrO0 HeOA HEBOOPYKEHHBIM TJ1a30M U C ITOMOIIBIO
TEJIECKOIIA.

Hcnons3oBanue CITyTHUKOBBIX CHUCTEM npu MPOEKTUPOBAHUU
DKOJIOTUYECKHUX TPOIL.

NuTepnperanus CITyTHHKOBBIX CHHMKOB JUTSL MOHHUTOPHUHTA
II0KapOOINACHOCTH JIECHBIX MaCCUBOB.

AHalIM3 MHAMUKHA TPOLIECCOB 3PO3UM TOYB; M3yYEHUE TEHICHIMH pOCTa
ypOaHOCUCTEM C TOMOLIBIO METOJOB TUCTAHIIMOHHOTO 30HANPOBAHHS.

[IpoexTupoBanue OuoTpaHCHOPMAIMOHHBIX MOJYJEH HJisi 3aMKHYTBIX

cucTeM (YTUIM3alUs OTXOJ0B, MOJYUYEHUE SHEPTUH, TEHEPALIHSI KUCIOPO/Ia).

Hayka 00 oxpy:xaromieii cpeae

JKOJIOruYecKue npodieMbl COBPEMEHHOCTH

HccnenoBanue coaepkaHus XJIOPHUI-HOHOB B IpoOax CHera.

Ananu3 npo0 TUTHEBOW W BOJOMPOBOJHON BOABI, a TakKe BOIbBI U3
NPUPOAHBIX UCTOUYHUKOB.

Ornpenenenue pacTBOPEHHOIO KUCIOPOJa B BOJIE 110 MeToAy BuHkiepa.



N3ydenne BIMsHUSA NPOTUBOTOJIONEAHBIX PEAr€HTOB, KMCIOTHOCTH CPEAbI
Ha POCT PaCTCHUM.
W3yyeHnue moBeAeHUs NMPOCTEUINNX IOJ MHUKPOCKOIIOM B 3aBUCHUMOCTH OT

XUMHUYCCKOI'O COCTaBa BOHHOﬁ CpcAabl.

B3anMocBs3b COCTOSIHUSI OKPY KalOLIeH cpeabl M 310POBbSl YeJ10BEeKa

[IpoekTupoBaHHE PACTUTENBHBIX COOOIIECTB IS MOBBIIICHHUS KadecTBa
TEPPUTOPHH.

DJEeKTpOMarHuTHOE U3IydeHHe Mpu paboTe OBITOBBIX MPUOOPOB, CPAaBHEHHE
ero ¢ u3inyuenuem Bou3u JIOII.

N3mepenue ecTeCTBEHHOrO paAualluOHHOTO (poHA OBITOBBIM J103UMETPOM.

OueHka OMAacHOCTH PAJUOAKTUBHBIX H3JIYYEHHH (C HCIOIb30BAaHUEM
Pa3IMYHBIX UHOPMALIMOHHBIX PECYPCOB).

Onenka 3(ppeKTUBHOCTH CPEACTB I CHHKEHUSI BO3AECUCTBUS HETAaTUBHOTO

BIUSIHUSA (PAKTOPOB CPEBI.

CoBpeMeHHBbIE METOAbI MNMOAAEP:KAHUSA YCTOHYHMBOCTH arpouLEeHO30B M
JIECHBIX MaCCHBOB

Onenka 3(ppeKTUBHOCTH NPENapaToB, CTUMYJIUPYIOLIUX POCT PACTEHUH.

N3yuyenue BIusiHUA MUKPOOHBIX MTPENapaToB Ha POCT PaCTEHUH.

CpaBHeHHNE UIBTPALIMOHHBIX MOTEHIMAIOB Pa3HbIX TUIIOB MOYB.

Pa3paboTka ONTUMAaNbHBIX THUIPOMOHHBIX CMECEH i1 BEPTUKAIBHOTO
O3EJICHCHMUS.

IIpoexTupoBaHue MAPKOBBIX TEPPUTOPHUM, T'a30HOB, JIECOIIOJIOC C TOYKHU
3peHUs YCTOMUYUBOCTH.

N3ydenune B3aMMOCBA3EH B HCKYCCTBEHHOM JKOCUCTEME — AaKBAPUYME U

COCTaBJICHHUE II€ENEN MTUTAHUS.

IIpobJiema nepepadOTKH 0TX010B

HccnenoBanue MaTepraIoB C TOYKHM 3pEHHsI OMOpa3IaraeéMoCTH.



CpaBHEHHE CKOPOCTH MEPEPaOOTKHU Pa3HBIX TUIIOB OPTAHUYECKUX OTXOJOB B
X0J1€ BEpPMUKOMITOCTUPOBAHMUSI.

Pa3paboTka mpoekTa pa3aenbsHoro coopa Mycopa.

Pa3zpabotka uH(OPMAITIOHHOTO Marepuana, 000CHOBBIBAIOIIETO

npupoaocooOpasHoe NoTpedIeHHeE.

310poBbe

CoBpeMeHHbIe MeIMIMHCKHE TEXHOJIOTMH

Bnusinue (Qusnyeckoilt Harpy3ku Ha (PHU3MOJIOTHYECKUE TIIOKa3aTelu
COCTOSIHMSI OpraHM3Ma 4eJOBeKa (IIyJIbC, CUCTOJIMYECKOE U JUACTOIMYECKOE
JIaBJICHNE), U3YUYEHHUE CKOPOCTU BOCCTAHOBJIEHHS (DPM3MOJIOIMUECKUX IMOKa3zaTesen
nocJe (pU3nYEeCKux Harpy3ox.

N3MeHeHne *KU3HEHHOW €MKOCTH JIETKUX B 3aBUCHMOCTH OT BO3pacra, OT
TPEHUPOBAHHOCTH OPraHU3Ma.

CpaBHUTENBHBIN aHANM3 NPOSBJICHUS NATOJOTMH Ha OCHOBE OOpa3loB
PEHTT€HOBCKUX CHUMKOB.

CpaBHenne 3(pPeKTUBHOCTH IEHCTBHUA AHTHUOMOTHMKOB Ha OakTepUalbHbIC
KyJbTYypbl; TOMCK pa3Myuil B BBIPAKEHHOCTU JEHCTBUS OpPUTMHAJIBHBIX
IPEenapaToB U J)KEHEPHUKOB.

W3Bneyenne nHGopMany U3 MHCTPYKIUN IO TPUMEHEHHIO JIEKapPCTB.

WNuTtepnperaius pe3yabTaToOB OOIIET0 aHAIN3a KPOBU U MOYH.

Nudexunonnbie 3a00/1eBaHUA U UX NPOPUIAKTHKA

HUccnenoBanne cocrtaBa MHUKPOOPraHU3MOB B BO3JAYyXE ITOMELICHUU
o0pa30BaTeIbHON OpraHu3anuu.

Binsinue pacTUTENbHBIX 3KCTPAKTOB HA POCT MUKPOOPTaHU3MOB.

Brnusane pexumoB CBY-00paboTkM Ha coXpaHEHHE >KU3HECTIOCOOHOCTH
MUKPOOPTaHU3MOB.

Binsinue pa3nuyHbIX KOHIIEHTpAIMi MOBEPXHOCTHO-aKTUBHBIX BEILIECTB HA

KU3HECTIOCOOHOCTh MUKPOOPTaHU3MOB.



CpaBHenue >(P¢GeKTUBHOCTH OaKTEpULMIHBIX MpPENnapaToB B Pa3IHMYHBIX
KOHIIEHTPAIUSX.
Commoniornyeckoe HCCIeIOBaHUE HUCIOJIb30BAHUS  HACEICHHEM  Mep

npoUIaAKTUKN WHPEKIIHA.

Hayka o npaBHJIbHOM MUTAHUU

Uccnenoanne MNpoONoOpHHOHAIBHOCTH COOCTBEHHOIO palMoHa MHUTaHUs,
IPOBEpPKa COOTBETCTBUSI MACChI T€Ja BO3PACTHON HOPME.

Counonoruieckoe UCCIeAOBaHUE MUTATEIbHBIX MPUBBIYEK B 3aBUCUMOCTHU
OT I10J1a, BO3PAcTa, COLMAIIBHOTO OKPYKEHHS.

Pa3paboTka cOamaHCHpOBaHHOTO MEHIO VISl pa3HBIX TPYII HACEICHHUS.

UccnenoBanne  IHEPreTMUECKOrO  IMOTEHIMANa  pPa3HbIX  MPOIYKTOB,
COOTHEceHHe HH(MOPMAIH C HAMMUCSIMH Ha TOBape.

Hccnenosanne conepxaHusi BATAMUHOB B MIPOAYKTaX MUTAHUA.

Hccnenosanue conepkanusi HUTPATOB B IMTPOAYKTAX MUTAHUS.

OcCHOBBI OMOTEXHOJIOTHH

HccnenoBanue KHCIOMOJIOYHOM NPOAYKUHMM HA TMPEIAMET COIEpKAHUS
MOJIOYHOKHUCIIBIX OAKTEPHii, COCTABICHUE 3aKBACOK.

Bnusinne TemnepaTypbl Ha CKOPOCTh 3aKBAIIIMBAHUS MOJIOKA.

N3yuenne TmepoOKCHMIA3HONW  aKTUBHOCTH B  pas3lMYHBIX  0Opasmax
PaCTUTEIbHBIX TKAHEH.

UccnenoBanue BIUSHUS TEeMIIEpaTyphbl Ha MpoliecC COpaKUBaHUS CaxapoB
JTPOAKIKAMU.

Bimsinue npenapaTtoB r'yMUHOBBIX KHACIIOT Ha POCT PACTEHUM.



