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0.C., C.A. CnankoB. M., Jlpoda, 2018 r.
2. EcrectBo3nanme. 11 kmacc (0a30BbIii ypoBeHb) ["abpuensH
0.C, C.A. CinagxoB. M., [Ipoda, 2018 1.

MeTtoanueckoe 1. Meroanueckoe mocobue k yueOHHKY EcrtectBo3nanme. 10
odecrneueHue knacc (6azoBbiii  ypoBenb) ['abpuensu O.C., C.A. Cnaakos.
NPOrpamMmsbl M., dpoda, 2018 r.

2. Metoguueckoe mocobme k yueOHUKY EcrectBoznanume. 10
knacc (6azoBblii  ypoBeHb) ['abpuensu O.C., C.A. Cnaakos.
M., dpoda, 2018 r.
CoorBercTBHe | Pacmipenenenue 4acoB mo TemMaM, (OpMyITUpOBKA HA3BaHUH U TEM
aBTOPCKOii cooTBeTcTBYyeT aBTOopckoi mporpamme O.C. IN'abpuensna, C.A.

nporpamMmme

CmangkoBa.




IINIAHUPYEMBIE PE3YJIbTATBI

JINYHOCTHBIMM pe3yJIbTaTaMM O0YYCHHS €CTECTBO3HAHUIO B CPEIHEH IIKOJIE SABISIOTCA:

* 68 cghepe omHoweHul obyyarwuxcs Kk cebe, K c60emy 300p08bio, K NO3HAHUIO ceOs — OpUEHTALUS
Ha JIOCTIKEHHE JIMYHOTO CYACThs, pealiv3alui0 MO3UTHUBHBIX JKU3HEHHBIX IEPCHEKTUB,
MHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTb U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEICICHHUIO,
CHOCOOHOCTh CTaBUTH LIEJH U CTPOUTH JKU3HEHHBIE IUIaHbI; TOTOBHOCTh U CIOCOOHOCTH 00ECHEYUTh
ceOe ¥ CBOMM  OJHM3KMM JIOCTOWHYIO JKM3Hb B TIIPOIIECCE CAMOCTOSTENILHOW, TBOPYECKOH U
OTBETCTBEHHOI J€ATEIbHOCTH, K OTCTAMBAaHHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHWS,
BbIpabaThIBaTh COOCTBEHHYIO HMO3HMIMIO 1O OTHOLICHHIO K OOIIECTBEHHO-TIOJUTUYECKHM COOBITHAM
MPOLUIOTO M HACTOSIIIET0 Ha OCHOBE OCO3HAHHS M OCMBICICHHUS HCTOPHH, TyXOBHBIX IIEHHOCTEH U
IOCTIDKEHHM Hamed CTpaHbl, K CaMOPa3BUTHIO W CAaMOBOCIIMTAHHIO B COOTBETCTBHU C
00I1eueI0BEYECKUMHU [IEHHOCTSIMU U HJIealaMU TPaKJAHCKOTO OOIIECTBa; MPUHATHE U peaau3anus
[EHHOCTEW 3710pOBOT0 M Oe30macHOro odpasza >KU3HH, OEpeKHOE, OTBETCTBEHHOE M KOMIIETCHTHOE
OTHOIIIEHHE K COOCTBEHHOMY (DPM3HUECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO;

* 6 cghepe omuowenuti odoyuarowuxcsi k Poccuu kax k Pooune (Omeuecmey) — poccuiickas
UJCHTUYHOCTb, CHOCOOHOCTh K OCO3HAHUIO POCCUHUCKOMN HIEHTUYHOCTH B MOJHUKYIBTYPHOM COLIMYME,
YyBCTBO IPUYACTHOCTU K MCTOPUKO-KYJIBTYPHOH OOIIHOCTH poccHiickoro Hapoja u cynpde Poccun,
MaTPUOTU3M, TOTOBHOCTH K CIy»)eHUI0 OTeuecTBy, €ro 3alluTe; yBaXKeHHE K CBOEMY Hapoy, YyBCTBO
OTBETCTBEHHOCTH Iepel PoauMHOM, ropaocT 3a CBOMl Kpad, CBOXO PoauHy, mpoILIIoe W HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBakeHHE roCcylIapCTBEHHBIX CUMBOJIOB (repO, ¢uiar, ruMH);
(bopMHUpOBaHHE YBAXECHUS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY s13bIKy Poccuiickoit deneparnmn,
SBJIAIOIIEMYCSI OCHOBOM POCCHMCKOW HIEGHTUYHOCTH M TJaBHBIM (DaKTOPOM HAIMOHAILHOTO
CaMOOIIPE/ICIICHHUS; BOCIUTAHNE YBKEHHUS K KYJIbType, S3bIKaM, TPAIUIHMSIM U OObIYasM HapOJOB,
npoxuBaroiux B Poccuiickoit denepanuu;

* 8¢ cghepe ommuoweHUull 0OYUAOWUXCA K 3AKOHY, 20CY0apCcmey U 2padcOAHCKOMY obwecmey —
IPaXJaHCTBEHHOCTh, TPAXJIAHCKas IMO3UIMS AKTUBHOTO M OTBETCTBEHHOTO WIEHAa POCCHICKOro
00IIIeCTBa, OCO3HAIOUIETO CBOM KOHCTUTYLMOHHBIC IMpaBa M OOS3aHHOCTH, YBAKAIOMIETO 3aKOH W
MIPAaBOMOPSIOK, OCO3HAHHO MPUHUMAIOILETr0 TPaJUIIMOHHbIE HALIMOHAIbHBIE U 00IIleYeI0BEYEeCKHe
TYMaHHCTUYECKHE M JIEMOKPAaTHYECKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOW >KW3HU;
IIPU3HAHUE HEOTUYKJaeMOCTH OCHOBHBIX IPaB M CBOOO/] YeOBeKa, KOTOPbIE MPUHAATIEKAT KAXKAOMY
OT POXKIEHHSI, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX TIpaB M cBOOON 0€3 HapyIIeHUs NpaB U
cBOOOJ JpYrux JUI, TOTOBHOCTb OTCTauBaThb COOCTBEHHbIE IIpaBa W CBOOOJBI YEJIOBEKAa U
rpaXJaHWHA COTJACHO OOIICTPU3HAHHBIM TPHHIMIAM W HOPMaM  MEXJIYHApOJHOTO IpaBa M B
cootBercTBUM ¢ KoHctuTynuei Poccuiickoit @enepannu, npaBoBasi U MOJIUTHYECKAsi TPAMOTHOCTb;
MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKd M OOIIECTBEHHOU
MPAKTUKH, OCHOBAHHOE Ha IMAJIOTe KYNbTYp, a TAKXKe Pa3InYHbIX (popMax OOIECTBEHHOTO CO3HAHMS,
OCO3HaHHME CBOETO MECTa B TOJHKYJIBTYPHOM MHpPE, WHTEPHOPU3ANHUsS IEHHOCTEW IEeMOKpAaTHU M
COLIMAJIEHOW COJIMJIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PEr'yJIMPOBAHUIO OTHOUICHUH B TPYIIIe WIN
COIMAIFHOW OpraHW3alliH; TOTOBHOCTh OOYYAIOMIMXCS K KOHCTPYKTHBHOMY y4YacTHIO B TNIPHHSITHU
peIleHM, 3aTparuBaroIUX MpaBa U MHTEPECHl, B TOM YHCJIE B PAa3IUYHBIX (hopMax OOIIECTBEHHOM
CaMOOpPTaHU3aIH, CAMOYIPABJICHHs, OOMIECTBEHHO 3HAUYMMOW JEATEIIFHOCTH; IPHBEP)KEHHOCTh
uAesM HMHTEpPHAlMOHANM3Ma, JpYKObl, paBEHCTBA, B3aUMOIIOMOIIM HApOJOB; BOCIUTAHUE
YBKHUTEILHOTO OTHOIICHUS K HAI[MOHAILHOMY IOCTOWMHCTBY JIFOJCH, WX YYyBCTBAM, PEIUTHO3HBIM
yOeXIEHUSIM; TOTOBHOCTh OOYYAIOIIMXCSl MPOTUBOCTOATh HIEOJIOTUH SKCTPEMHU3Ma, HALMOHAIM3MA,
KceHOo(poOHMM,  KOppYIIMH, AUCKPUMHHAIMM 1O  CONHAIBHBIM, PEIUTHO3HBIM,  PAaCOBBIM,
HAI[MOHATLHBIM MPU3HAKAM U IPYTUM HETAaTHBHBIM COIMAIILHBIM SBIICHUSM;

* 8 cihepe omHOUleHUli 0OVUAIOWUXCS C OKPYHCAIOWUMU TH00bMU — HPABCTBEHHOE CO3HAHUE U
MOBEJICHHNE Ha OCHOBE YCBOCHHUS OOIIEYETOBEYECKHX IICHHOCTEH, TOJIEPAaHTHOIO CO3HAHUS U
MOBE/ICHUS B MOJUKYIBTYPHOM MHpPE, TOTOBHOCTU M CIIOCOOHOCTH BECTU TUAJIOT C IPYTHMMHU JIIOAbMH,
JIOCTUraTh B HEM B3aWMOIIOHMMAaHUS, HAXOIUTH OOIIME LENW U COTPYIHHYATH JJIS UX JTOCTHKCHHUS;
MNPUHATHE TYMAaHUCTHUYECKHX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M J00poXKenareabHOoe



OTHOIIIEHHE K APYroMy YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO; CIOCOOHOCTh K COIMEPEKUBAHUIO U
(dbopMHpOBaHKE TMO3UTHUBHOTO OTHOIICHMS K JIOASM, B TOM 4YHCJIE€ K JIMIAM C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3JI0pPOBbSl U MHBalUAaM; OepekHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHUE K
($u3NIEeCKOMY M NICHXOJIOTHYECKOMY 3/I0POBBIO JIPYTUX JIIOJCH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;
¢dbopMupoBaHHE BbIPAKEHHOW B MOBEICHWU HPABCTBEHHOW MO3MIIMM, B TOM YHCIIE€ CIIOCOOHOCTH K
CO3HATEIILHOMY BBIOOPY J00pa, HPaBCTBEHHOTO CO3HAHMA W TOBEJICHHS Ha OCHOBE YCBOCHUS
oOIIeUeIOBEYECKUX IIEHHOCTeM M HPAaBCTBEHHBIX YYBCTB (Y€CTH, JIOJra, CIPaBeAJIUBOCTH,
MUJIOCEPAUS U IPYKETI00us), KOMIIETEHIIMNA COTPYTHHYECTBA CO CBEPCTHUKAMH, JETHMHU MIIAJIIErO
BO3pacTa, B3pOCIBIMU B 00pa3oBaTeNbHON, OOLIECTBEHHO IMOJE3HOM, y4eOHO-HCCIea0BaTEIbCKOM,
IIPOEKTHOM U IPYTUX BUAAX AEATEIbHOCTH;

* 8 cthepe omHoOwEHUIl 0OVUAIOUUXCA K OKPYIHCAIOUIeMY MUDY, K HCUBOU NPUPOOe, XYO0HCeCmEeHHOU
Kyibmype — MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HayKH,
3HAYUMOCTh HAyKH, TOTOBHOCTh K Hay4yHO-TEXHHYECKOMY TBOPYECTBY, BJIaJIEHHUE JOCTOBEPHOM
uHbopMaKel O TEepEelOBBIX JOCTHKCHHUAX M OTKPBITHSAX  MHPOBOH M OTEYECTBEHHOM HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX  3HAHUSAX OO0 YCTpOiiCTBE MHpa U 00IIecTBa; TOTOBHOCTh U
CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIIE CAaMOOOpPa30BaHHIO, HA TPOTSKCHHH BCEH  IKW3HU;
CO3HATENFHOE OTHOILIEHHE K HENpepblBHOMY 00pa30BaHUIO KaKk YCJIOBUIO  YCHEIIHOM
npoeCCHOHATbHOH H  OOIIECTBEHHOH JESATENBHOCTH; OSKOJIOTMYECKas KyJabTypa, OepexHoe
OTHOIIIEHHE K POJIHOM 3emje, NmpUpOAHbIM OorarctBam Poccun W Mupa, NOHHMaHUE BIIHSHUA
COLIMAJIbHO-9)KOHOMHUYECKUX IPOLIECCOB HAa COCTOSHUE TMPUPOJHOM W  COLMAIbHOW  CpPEIbl,
OTBETCTBEHHOCTH 33 COCTOSIHHE MPHPOJHBIX pecypcoB, yMEHHUUW ¥ HaBBIKOB Pa3yMHOTO
IIPUPOIONOJIB30BaHUS, HETEPNUMOIO OTHOLIEHUS K JAEUCTBUSM, NPUHOCSIIUM BpE HKOJIOTUH;
MPUOOPETEHUE OMbITa 3KOJOTOHAMPABICHHON AESITENbHOCTU; JCTETHYECKOE OTHOIICHHE K MHUpY,
TOTOBHOCTB K 3CTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA;

* 8 cihepe omHowenull odoyuarowuxcsa K mpyoy, 8 cgepe coyuanrbHO-I3KOHOMULECKUX OMHOULEHUN —
yBaXkK€HHE BceX (OpM COOCTBEHHOCTH, TOTOBHOCTh K 3aIIIUTE CBOEH COOCTBEHHOCTH; OCO3HAHHBIN
BbIOOp Oynymieil mpodeccun Kak MyThb U CIOCOO peanu3allud COOCTBEHHBIX >KU3HEHHBIX IJIAHOB;
TOTOBHOCTh OOY4YalOIIUXCSl K TPYAOBOM NpO(eCCHOHATBHOW MEeATENbHOCTH KaK K BO3MOXKHOCTHU
y4acTHs B pEIIEHUM JIMYHBIX, OOIIECTBEHHBIX, I'OCYJApCTBEHHBIX, OOIIEHAI[MOHAIBHBIX MPOOIeM;
NOTPEOHOCTh TPYAMTHCS, YBa)XKEHUWE K TPyAy U JIOAAM TpyJda, TPYAOBBIM JOCTHKEHUSM,
JI0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIEHHWE K pPa3HbIM BHJIAM TPYyIOBOH
JeSITEIbHOCTH, TOTOBHOCTh K CaMOOOCTYKMBAaHUIO, BKJIIOYas OOy4YeHHE U BBINOJIHEHHE JOMAaITHUX
00s13aHHOCTE.

MertanpeamMeTHbie pe3y/JbTaTbl O0yUEHUS! €CTECTBO3HAHUIO B CpPEIHEHN IIKOJIE MPECTABIECHBI TPEMS
rpynrnaMu YHUBEPCATbHBIX YUYECOHBIX IEHCTBUH.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Buvinycknuk nayuumces:

* CaMOCTOSITEJIbHO ONpEeNesITh IeNd, CTaBUTb MU (QOpPMYJIMpOBaTh  COOCTBEHHBIE 3aJayd B
00pa3oBaTeNbHON AEATENBHOCTH U KU3HEHHBIX CUTYallUsX;

* OLIEHMBATh PECYPCHI, B TOM YHCII€ BpeMs U Jpyrue HeMarepHalbHbIE Pecypchl, HEOOXOAUMBbIE AJIs
JOCTUKEHMSI IOCTABJIEHHOM paHee LENu;

* CONOCTABIISATH UMEIOIINECS BOBMOKHOCTH M HEOOXOIUMBIE JUIsl TOCTHYKEHUS 1IeJIU PECYPCHI;

* OpraHu30BbIBaTh Y(PPEKTUBHBINA MOUCK PECYpPCcOB, HEOOXOAUMBIX JUISl JOCTHXKEHHS MOCTABICHHOMN
LeH;

* OIIPENENATh HECKOJIBKO IYTEM TOCTHKEHUS IOCTABICHHON LIENH;

* BBHIOMpATh ONTUMAJIBHBIA MYTh JOCTHKEHHUS LETU C yd4eToM 3S()PEKTUBHOCTH pacxoJ0BaHUs
PECYPCOB U OCHOBBIBAsICH HA COOOPAKEHUSAX ITUKH U MOPAJIH;

* 33/1aBaTh NapaMeTpbl U KPUTEPHUHU, IO KOTOPHIM MOKHO OTIPEAEIUTH, UTO LIEIb TIOCTUTHYTA;

* COIIOCTABJIATh NIOJYUYEHHBINH PE3YIbTAT IEATEIBHOCTH C IOCTABIEHHOM 3apaHee LEIbIO;

* OIICHMBATh MOCIEACTBHSI JOCTUKEHHS TOCTABIICHHOW 1eNi B y4eOHOI NesTeNbHOCTH, COOCTBEHHON
JKU3HU U J)KU3HU OKPYXKAIOIIUX JIFOACH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS



Buvinycknuk nayuumes:

* KPUTUYECKH OIICHUBATh U MHTEPIIPETUPOBATH HH(OPMAIIUIO C PA3HBIX MO3HIINA;

* pacrio3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B MHPOPMAIIMOHHBIX HCTOYHUKAX

* HCMOJIB30BaTh Pa3JIMYHbIE MOJEIHHO-CXEMAaTUUECKUE CPEACTBA JIJISl TIPE/ICTABIICHUS BBISBICHHBIX B
MH(POPMAIMOHHBIX UCTOYHHUKAX MPOTHBOPEUHIA;

* OCYIIECTBIISITH Pa3BEPHYTHIN WH(POPMAIIMOHHBIN MOWCK U CTAaBUTh HA €r0 OCHOBE HOBBIC (yueOHBIE U
MMO3HABATEJIbHBIC) 3a]1aUH;

* CKaTh M HaXOAUTh 00OOIEHHBIE CITOCOOBI peIIeHuUs 3a/1a4;

* MPUBOJUTH KPUTHYECKHE apryMEHThl KaK B OTHOIICHHH COOCTBEHHOTO CYXKJEHHUS, TaK U B
OTHOILIEHUU JECUCTBUM U CYKIAEHUWU JIPYroro;

* AaHAJIM3UPOBATh M MPEOOPA30BBIBATH MPOOIEMHO-IIPOTUBOPEUNBHIC CUTYAIIHH;

* BEIXOJWTH 332 paMKH Y4EOHOTO MPEJAMETa U OCYIIECTBISTH [IeJICHANPABICHHBINA MTOMCK BO3MOXKHOCTH
IIUPOKOTO TMEPEHOCA CPEJICTB B CIIOCOOOB JICHCTBHS;

* BBICTpaWBaTh WHAWBHIYAIbHYIO OOpa30BaTCIBHYIO TPACKTOPUIO,  YYHTHIBAS OTPAHUYCHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

* MEHATh M YJEPKUBaTh Pa3HbIC MO3UIMU B IO3HABATEIBHOW ACSITENBHOCTH (OBITH YYEHHUKOM M
yuuteneM; (GopMylIHpoBaTh OOpa30BATENbHBIM 3aMpOC U BBINOJHATH KOHCYJIbTAaTHBHBIC (DYHKIHUU
CaMOCTOATENIbHO; CTABUTh MPOOJIEMY U pad0TaTh Ha/l €€ PEIICHUEM;

yIPaBJISATh COBMECTHOM MO3HABATEILHON JESTENbHOCTBIO M MTOAUNHATHCS ).

KoMMyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbI€ 1eliCTBUA

Buvinycknuk nayuumcesa:

* OCYIIECTBJISITH JIEJIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMHU (KaK BHYTPH
o0pa3oBaTebHON OpraHU3alkK, TaK M 3a €€ Mpe/IeIamMu);

* MPU OCYIIECTBICHUH TPYMIIOBOH pPa0OTHI OBITh KaK PYKOBOIHUTENIEM, TaK M WICHOM IPOCKTHON
KOMaH/Ibl B Pa3HBIX POJIAX (T€HEPATOPOM HIeH, KPUTUKOM, UCTIOTHUTENEM, MPE3CHTYIOMIUM U T. 11.);

* pa3BEepHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HUCIIOJH30BAaHUEM aJICKBATHBIX
(YCTHBIX ¥ MIUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

* pacro3HaBaTh KOH(PJIUKTOTEHHBIE CUTYallUH U TIPEA0TBpaIaTh KOH(IUKTHI JO UX aKTUBHOM (a3bl;

* KOOPAMHHUPOBATH U BHIMIOTHATH PabOTy B YCIOBUSIX BUPTYaJTbHOTO B3aMMOJCHCTBHS (MIIM COUETaHUS
pEeaIbHOTO U BUPTYAJIBHOIO0);

* COTJIaCOBBIBATH MO3UIIUH YICHOB KOMaH/bI B TIpoIiecce paboThl Haa OOIIUM MPOAYKTOM/PEIICHUEM;
* TIPENCTaBIIATh MYOIMYHO PEe3yIbTaThl WHIUBUAYATHHOW M TPYIIIOBOW NEATEIBHOCTH KaK Mepe
3HAKOMOW, TaK U Mepe]l HE3HAKOMOM ayIUTOPUEH;

* ToI0MpaTh MAapPTHEPOB JJIsl JIEJTOBOM KOMMYHHKAIIUU, UCXOAS U3 COOOpaXeHUN Pe3ybTaTUBHOCTH
B3aMMO/ICHCTBUS, a HE IUYHBIX CHMIIATHUH;

* BOCIIPUHUMATh KPUTHIECKHE 3aMEUaHHS KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* TOYHO U €MKO (JOPMYITUPOBATH KaK KPUTHYECKHUE, TaK U OJJOOPUTENbHBIE 3aMEUYaHUsI B aApeC APYTHUX
JONIe B paMKax JENOBOM M 00pa30oBaTeIbHOM KOMMYHHUKAIMHM, M30eras mpu 3TOM JIMYHOCTHBIX
OLICHOYHBIX CY>KJICHUM.

IIpeaMeTHbIE pe3ybTAThl U3YYCHHUS €CTECTBO3HAHUS B CPEHEH IIIKOJIE

Buvinycknuk na 6azoeom yposne nayuumca:

* IPUBOANTH IPUMEPHI POJIM €CTECTBO3HAHUS B (DOPMUPOBAHUU HAYYHOTO MUPOBO33PEHHUS HA OCHOBE
IBOJIIOIMH €CTECTBEHHOHAYYHOUM KapTHUHBI Mupa (pu3udeckas, MeXxaHUYeCKasl, IeKTPOAMHAMUECKAs,
KBAaHTOBO-TIOJIEBAs ), @ TAKXKE €IMHCTBA 3aKOHOB MPUPOJIbI BO BceneHHoi;

* KJacCU(PUIMPOBATH YPOBHH HAYYHOTO IMO3HAHUS W UX COCTABIISIIONIME: MHPHI (HAHOMHD U
MUKPOMHpP, MaKpOMHUpP, Meramup), (PU3HUECKHe SBICHUS, XUMUUYECKHE PEaKIuH, OMOJIOTHUYECKHE
MPOLIECCHl, YPOBHU OpraHU3aIlii MaTepPUH, YPOBHU OPraHU3alUU KU3HHU;

*  WUIIOCTPUPOBATh HA TMpPUMEpax JIEWCTBHE W  MPAKTHYECKOE MPUMEHEHHE OCHOBHBIX
(dbyHIaMEHTAIBHBIX (U3MUYECKUX TEOpUHA M 3aKOHOB: KIACCHUYECKOH MEXaHUKH, MOJIEKYISPHO-
KUHETUYECKON TEOpUH, TEPMOJAMHAMHMKH, KIACCHYECKOW JJICKTPOAMHAMHUKHU, CHEHUAIBHON TEOpUU
OTHOCUTENIbHOCTH, KBAHTOBOM TEOPUHU (B OCHOBHBIX 3JIEMEHTAaX);

* pacro3HaBaTh (PU3UYECKUE MPOIIECCHI B KOHTEKCTE MEXKIIPEIMETHBIX CBS3CH;



* WCIOJIb30BaTh ISl OMHCAHUS XapakTepa NpOoTeKaHWs (U3NYECKUX TMPOIECCOB (PU3MUECKHE
BEJIMYUHBI U IEMOHCTPUPOBATH B3aMOCBSI3b MEXKy HUMH;

* ONMKCHIBATh YCJIOBUS MPUMEHEHHUS (DU3NYECKUX Mojesield (MarepuaiabHas TOYKA, MaTeMaTHYCCKHUI
MasiTHUK, a0CONIOTHO TBEPIOE TEeJo, WICAbHBIA ra3, ujaeajabHas TEIUIOBas MallWHA, IUIaHETapHas
Mozenb aroma Pesepdopna, HykIoHHas MoOJeNb sapa, MOJACIb aromMa Boaopoaa mo bopy) mpu
penreHny GU3HYECKUX 3a/1a4;

* pemarh KayeCTBEHHBIE M IPAKTUKO-OPHEHTHUPOBAaHHBIC (DU3WUYECKHE 3a7add C SIBHO 3aJaHHOMN
(bu3n4ecKoil MO/IETBbIO B KOHTEKCTE MEKIIPEIMETHBIX CBSI3EH;

* IPeICKa3bIBaTh CBOMCTBA XMMUYECKUX 3JIEMEHTOB Ha OCHOBAHUHU TEPUOIUYECKOTO 3aKOHA;

* KIaccu(pUIMPOBATH BHJIBI XUMUYECKUX MIPEBPAIICHUI U TTPEICKA3bIBATh UX BO3MOXHBIC TPOYKTHI;

* PpAacCUMTHIBATh KOJHWYECTBEHHBIC XAPAKTEPUCTHUKUA MPOCTEHUIINX  XUMHUYECKUX MPEBpAIICHUH,
WCIIONB3Ys U1 pacyeTa 3aKOHbI COXpPaHEHUsI MaCcChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ABOraapo;

* MpE/CKa3bIBaTh M3MEHEHUS CKOPOCTH XMMHUUYECKHX PEAKIHM B 3aBUCHUMOCTH OT TEMIIEpaTypbl U
HAJIMYHUS KaTaJIn3aTopa;

* IPUMEHSATH TTOHATHE O XUMHUYECKOM PABHOBECHUH IS ONTMCAHUS CBOMCTB OOPATHMBIX ITPOIIECCOB;

* MPUBOJUTH MPUMEPHI MPAKTHYECKOTO HCIOJb30BAHUSI XMUMHYECKHUX BEHIECTB M HMX pEAKIHUil B
MIPOMBIIIIJICHHOCTH U B OBITY;

* KIaccu(UIIMPOBATh OCHOBHBIE OMOJIOTHYECKHE MAaKPOMOJICKYJIbI M 0a30BBIC MPOIECCHI, B KOTOPBIX
OHM YYacCTBYIOT;

* pacro3HaBaTh OTJIUYUS B CTPOCHHUH >KUBOTHBIX U PACTUTEIBHBIX KIIETOK, @ TAKKE OJIHOKJIETOYHBIX
OpPraHU3MOB I10 OTTMCAHUIO, HA U300PKEHUSIX WJIH T10]T MUKPOCKOIIOM;

* CpaBHUBATHh BUJbl JICJICHUS KIETKM (MUTO3 W MEWO3); OMNpeAeNiaTh  CTaAud MHUTO3a IO
HN300paKCHUSM;

* OOBSCHATH POJb (POTOCHHTE3a B TEOJOTMYCCKHX TIpoIeccax Ha  3emiie W MOAJACpKaHHUU
CYILLIECTBOBAHUS KU3HU;

* CpaBHMBaTh OMOJOTHYECKHE OOBEKTHI MEXAY COOON MO 3aJlaHHBIM KPUTEPHSIM; JeNaTh BHIBOABI U
YMO3aKJIIOUEHHsI Ha OCHOBE JAHHOTO CPAaBHEHMsI; YCTAaHABIMUBATH CBSI3b CTPYKTYpbl M (PyHKIHMU
OpraHu3MOB;

* OMHUCHIBaTh ()EHOTUIl OpPraHu3Ma; Kiaccu(puIUpoBaTh OMOIOTHYECKHE OOBEKTHI MO CYIIECTBEHHBIM
npu3HaKaM (0COOEHHOCTH CTPOEHUS, TUTAHUS, JbIXaHUs, PA3MHOXKEHUS, Pa3BUTHS);

* XapaKTepu30BaTh H3MEHYUBOCTH IMPOSBIICHUS TE€HETUYECKOW HHQOpPMANMM B TMOKOJICHUSAX Ha
OCHOBAaHHMHM 3aKOHOMEpPHOCTE M3MEHYMBOCTH UM XPOMOCOMHON TEOpPUM HACIEICTBEHHOCTH;
CPaBHUBATHh HACIEACTBEHHYIO U HEHACJIEACTBEHHYIO U3BMEHUYUBOCTD;

* pemniaTh reHETUYECKUE 3a/1a4l Ha MOHOTHOPUIHOE CKPEIIUBAHUE;, COCTABIISATh CXEMbI CKPEIIUBAHUS,
UCIOJB3YSl OMONOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

* pa3IMyaTh OCHOBHBIC MPU3HAKU MOMYJISIIMA U OMOJIOTHYECKOTO BHUIA;

* BBIABISTH Mop(osornueckue, pu3nonorndeckue, MoBeIeHYECKUE afanTalud OpraHu3MOB K cpejie
oOUTaHWS W JEHCTBUIO JKOJOTHYECKUX (PAKTOPOB; MPOTHO3UPOBATH H3MEHEHHE HKOCHUCTEM IO
JeCTBHEM BHEITHUX (DaKTOPOB;

* HAaXOJUTh CXOJICTBO W pa3JIMYMsl YEJIOBEKAa M >KUBOTHBIX; OMNPEIECTATh MOJIEIb SKOJIOTHYECKH
MPABIJILHOTO TIOBEJICHUS B OKPY’KAIOIIIEH CpeJie; OLICHUBATh aHTPOMOTeHHbIE U3MEHEeHUS B Ouocdepe;
* OMUCHIBATH OCHOBHBIE HAYYHBIE TUIIOTE3BI O MPOUCX0kAeHUN BcenenHoi, COTHEYHON CUCTEMBI U
ILIAHET;

* BBIJICTISATH OOIIIME CBOWCTBA M OTJIMYHS TUIAHET 36MHOM TPYIIBI M TUTAHET-TUTAaHTOB;

* KCMOJIb30BaTh €CTECTBEHHOHAYUYHYIO TEPMUHOJIOTHIO [IPU ONMCAHUY SIBIIEHUN OKPYXKAIOIIETO MUPA;

* KJacCU(HUIMPOBATH MOJE3HBIC UCKOMAeMbIEe M0 XUMUYECKOMY COCTaBYy, METOJaM J0OBIYH, 00IacTH
HX HCIIOJIb30BaHUS B TEXHOJIOTHH;

* TPUMEHSTh E€CTECTBCHHOHAYYHBIC TIOHSATHS W KOHIICTIUU IS OTIMCAHUsI COBPEMEHHBIX
TEXHOJIOTMYECKHUX JOCTUKECHHH, BKIIFOYas HAHOTEXHOJIOTHIO U OMOTEXHOJIOTHIO;

* pacro3HaBaTh MPUHIUIBI pabOTHl M WU3BJEKATh W3 OMHCAHUS HaMOOJee BaKHBIE XaPAKTEPUCTUKH
prOOPOB U TEXHUYECKUX YCTPOUCTB;



* HCIOJB30BaTh DJIEMEHTBI HCCICNOBATEIBCKOIO METOAA JI BBIABICHUSA B3aHMOCBS3EH MEKIY
00BbEKTaMH U SABJICHUAMM, IIPOBOAUTH Ha6JIIOI[eHI/Ie, HU3MCPCHHUC U OIMUCAHUC,

* IPUMEHATh B JEMOHCTPALMOHHBIX M HCCIEIOBAaTEIbCKMX LEISIX COBPEMEHHBbIE NPHOOPHI A
HU3MCPCHHUA U Ha6HIOI[eHI/ISI, HCIIOJIB3Ys OIMMCAHUC HUIIN HpeI[JIO)KeHHLIﬁ AJITOPUTM SKCIICPUMCHTA,

* BBIICNATh NEPCOHAIbHBI BKJIAQJ BEIMKMX Y4Y€HbIX B (OPMUPOBAHME COBPEMEHHOMN
€CTECTBEHHOHAY4YHO! KapTUHBI MUPAa;

* 0CO3HaBaTh HEOOXOJUMOCTb COOJIIOJICHUS MPEIUCAHUN U TEXHUKU 0€30M1acCHOCTH, MpeaIaracMbix B
MHCTPYKLHUAX TIO0 MCIOJIB30BAHMIO JIEKAPCTB, CPEICTB OBITOBOM XMMHUH, DJEKTPUYECKUX MPUOOPOB,
CJIO’KHBIX MEXaHU3MOB;

* BBIJCIATH OCHOBHBIE NPHU3HAKH 3J0pPOBOrO 00pa3a KHU3HH;, OOBSICHATH POJIb OTPULATEIHHOTO
BIUSHUS AJIKOTOJIsl, HUKOTHHA, HAapKOTHYECKUX BEIECTB, MYTarcHOB Ha 3J0pPOBbE OpraHu3Ma H
3apOJAbIIICBOC PA3BUTHUE; OIPCACIIATE BO3MOKHBIC TPUYHMHBI HACJICACTBCHHBIX 3a00JI€BaAHUH.

IIpeameTHbIe pe3ybTaThl
Y4YeHUK HAYy4YUTCH

—  JIEMOHCTpPUPOBATh HAa MPUMEPAX POJIb €CTECTBO3HAHMS B PA3BUTHH YEJIOBEYECKOM
[IUBWIN3ALUH; BBIACTISATH IEPCOHATBHBIN BKJIA]] BETMKAX YUCHBIX B COBPEMEHHOE COCTOSIHHE
€CTECTBEHHBIX HaYK;

—  TI'PaMOTHO NPUMEHATh €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO IPU OIMCAHUY SIBIICHUH
OKpY’KaroIllero Mupa;

—  00O0CHOBaHHO ITPUMEHATH PUOOPHI I U3MEPEHHs U HAOJII0A€HUS, UCIIOJIb3Ys ONMCAHUE WU
MIPEUIOKEHHBIN alTOPUTM SKCIIEPUMEHTA C 1IeIbI0 OJIY4YeHUs 3HaHUH 00 00bEKTe N3yUeHMS,

—  BBIBJIATH XapakTep SBJICHUN B OKPYXKAOIIEH cpejie, MOHMMATh CMBICT HaOJIF0TaeMbIX
MIPOIIECCOB, OCHOBBIBASICH HA €CTECTBEHHO-HAYYHOM 3HAHWH; UCIIOJIb30BATh ISl OTIMCAHUS XapaKTepa
MPOTEKaHHS MPOIIECCOB (PU3MUECKUE BETMUNHBI U IEMOHCTPUPOBATH B3aMMOCBSI3b MEKIY HAMU;

—  OCYUIECTBJISTH MOJICIIMPOBAHUE NMPOTEKAHUS HAOIIIOJAEMBIX TIPOIIECCOB C yYETOM I'PaHUI]
IPUMEHUMOCTH UCIIOJIb3yEMBIX MOJETIEH;

—  KPUTUYECKHU OLIEHUBATh, UHTEPIPETUPOBATH M 00CYKAaTh HHPOPMALIHIO, COAECPIKALIYIOCS B
coobmenussx CMMU, pecypcax MHTepHeTa, HAyYHO-TIONYJISIPHBIX CTAaThsIX C TOUKU 3pEHUS
€CTECTBEHHO-HAyUYHOU KOPPEKTHOCTH; JIeNIaTh BHIBOJIbI HA OCHOBE JINTEPATYPHBIX JAHHBIX;

—  TPUHUMATH APTYMEHTHPOBAHHBIE PEIICHUS B OTHOIICHUH IIPUMEHEHUS pa3HOOOPa3HBIX
TEXHOJIOTUI B MPOPECCUOHATBHON AESITEIbHOCTU U B OBITY;

—  W3BJIEKATh U3 OMMCAHMS MAIIMH, TPHOOPOB U TEXHUUECKUX YCTPOHUCTB HEOOXOMMEBIC
XapaKTEPUCTHKH [T KOPPEKTHOTO MX MCITOJIb30BAHMS; OOBSCHITH TPUHITUIIBI, ITOJIOKEHHBIE B OCHOBY
paboThI prOOpPOB;

—  OpraHU30BBIBATh CBOIO JIEATENBHOCTh C YUE€TOM MPUHIUIIOB YCTOWYMBOIO PAa3BUTHUSI CHCTEMBI
«IIpUpOIa—00IIeCTBO—UEIOBEK» (OCHOBBIBAsACh HA 3HAHUAX O MpoLieccax MepeHoca U TpaHCPOopMaLuu
BEIIECTB M SHEPTH B IKOCUCTEME, PA3BUTUHU U (PYHKIIMOHUPOBAHUU OHOCPEPHI; O CTPYKTYpe
MOTTYJISIIIUY M BUJIA, aIaNTAllAsIX OPTaHU3MOB K cpefie 0OUTaHHs, CBOWCTBAX HKOJIOTHIECKUX
(baKTOpOB; PYKOBOJCTBYSICH IPUHITMITAMHU PECYpCcOcOepeeH s 1 OE30MacHOTO IIPUMEHEHUS
MaTepHUaIOB M TEXHOJIOTHI; COXpaHsisa OMOJIOTMYEeCKOe pasHOOOpas3ue);

—  00OCHOBBIBATh MPAKTHYECKOE MCIIOJIb30BaHIE BEMIECTB M UX PEAKIHil B TPOMBIIIICHHOCTH U B
OBITY; OOBACHATH POJIb ONPECIICHHBIX KJIACCOB BEILECTB B 3arps3HEHUN OKPY KAIOIIeH Cpeibl;



—  JIeHCTBOBaTh B paMKaX MpPaBWJI TEXHUKU O€30MACHOCTH U B COOTBETCTBHU C HHCTPYKITHSIMH IO
MPUMEHEHHIO JICKApCTB, CPEJICTB OBITOBON XUMHUH, OBITOBBIX AJIEKTPUUYECKUX MPUOOPOB, CIOKHBIX
MCXAaHU3MOB, IIOHUMas CCTCCTBCHHO-HAYYHBIC OCHOBBI CO3/IaHUSA HpeﬂHHcaHHﬁ;

—  (opMupoBaTh COOCTBEHHYIO CTPATETHIO 37J0POBhecOeperaromero (PaBHOBECHOTO) MUTAHUS C
y4eToM OHMOJIOTHYECKOH 11eTIecO00pa3HOCTH, POJIM BEIIECTB B MUTAHUU M JKU3HEICATEIIBHOCTH JKHUBBIX
OpTraHU3MOB;

—  OOBSACHATH MEXAHWU3M BIIMSHHS HA )KUBBIC OPTaHU3MBI JJIEKTPOMArHUTHBIX BOJIH U
PalMOAKTUBHOTO M3ITyYCHHS, A TAKIKE JIEHCTBHS AJIKOTOJIsI, HHIKOTHHA, HAPKOTHYECKUX, MyTareHHbBIX,
TEPaTOTCHHBIX BEIIECTB HA 3I0POBbE OPraHU3Ma M 3apOJIBIIICBOE PA3BUTHC,

- BLI6I/IpaTb CTPATCTUIO IIOBCACHUA B 6BITOBBIX )51 ‘Ipe?)BbI‘-Iaf/'IHBIX CUTyalludX, OCHOBBIBAsACH HA
IIOHUMAaHHWU BJIMAHUSA HA OpTraHrU3M YCJIOBCKA (1)I/I3I/I'-I€CKI/IX, XUMHWYCCKUX U 6I/IOJIOI‘I/I‘ICCKI/IX q)aKTOpOB;
OCO3HaHHO AeMCTBOBATb B CUTyaLMK BbIBOpa NPOAYKTa UM YCAYTY, NPUMEHAA €CTECTBEHHO-HAYy4YHble

KomMneTeHunn.
Yuenux noayuum 603MONHCHOCHIb HAYUUMbCA

—  GLINONHAMb  CAMOCMOSMENbHbIE IKCNEPUMEHMbl, PACKPblEarowue HNOHUMAHUE OCHOBHLIX
ecmecmeenHO-HAaAYYHbIX NOHAMULL U 3aKOHO08, CoOII00as npasuia 6e30nacHou pabomovl, NPeocmasisims
NoJyYeHHble pe3yibmamvl 8 MAOIUYHOL, 2paduyuecKoll Ui meKcmosou gopme; Oenamsv 6bl800bl HA
OCHOB€ NOJYYUEHHBIX U TUMEPAMYPHbIX OAHHBIX,

— ocywecmensims  CamoCmosimenvhulll  yueOHblll NpoeKm Ul ucciedosanue 6 oobracmu
eCmecmeo3HaHUsl, BKIIOYAIOWULL Onpedesienue membl, NOCMAHOBKY Yelu U 3a0ay, GblOSUdICEHUE
2unomesvl U Nymel ee 3IKCNePUMEHMATbHOU NPOGePKU, NPOGeOeHUe IKCHePUMEHMA, AHAMU3 €20
Pe3YIbmamos ¢ yuemom NnocPeutHoCmu UsMepeHusi, QOpMyIuposanue 8bl80008 U NPeOCMAGIeHUEe
20M06020 UHPOPMAYUOHHO20 NPOOYKMA,

— 0bcyxcoams  cywecmeyrowue JIOKATbHble U PEeUOHANbHble Npobiembl  (IKOIo2UYecKuUe,
9HepeemuyecKue, cbipbegvle U m.0.); 000CHOBbIBAMb 6 OUCKYCCUU B03MOMNCHbIE NYMU UX PeuleHus,
OCHOBbIBASACH HA eCTNeCMBEHHO-HAYYHbIX 3HAHUAX,

—  HAX00umv 83aUMOCEA3U MENHCOY CIMPYKMYPOU U (PYHKYUEl, NPUYUHOL U CIe0CmEUeM, meopuetl
u pakmamu npu ananuze NPoOIEMHbIX Cumyayuil U 060CHOBAHUU NPUHUMAEMbBIX PEUEHUIl HA OCHOBe
eCmecmeeHHO-HAYUHbIX 3HAHULL, NOKA3bLBAMb 83AUMOCES3b MeHCOY 00IACTIAMU eCeCmMEeHHbIX HAYK.

EcrecTBO3HaHME M MeTOAbI NO3HAHUS MUPA

IIpenmeTHble pe3yJabTaThl OCBOCHHS TEMBI IO3BOJISIOT:

— BOCIIPOM3BOANTH CBEJICHHMS O B3aMMOOTHOIIEHUHM YEJIOBEKa M NPUPOAbI, 00 3Tamax pa3BUTHS
€CTECTBO3HAHUS,

— TIpPaMOTHO IPUMEHATh €CTECTBEHHOHAYYHYI0 TEPMHUHOJIOTHIO IIpU ONMCAHUU SIBJICHUM
OKpY>KaIOILlero MUpa;

— BOCIIPOU3BOJIUTH OIPEAEICHUS TEPMUHOB U MOHATHH (MaTepUsl, SMOMPUUECKUN U TEOPETUUECKUN
YPOBHH MO3HAHUS, YKCIIEPUMEHT, HAOII0JICHUE, MOJICTTUPOBAHHE).

Meramup

IIpenmeTHble pe3yJbTaThl OCBOCHHS TEMBI TO3BOJISIOT:

— (hopmynupoBath 3akoHbI Keruiepa, 3akoH BCEMUPHOTO TATOTEHMS;

— IOKa3aTh CBSI3b MEX]Iy CBETUMOCTbIO, [IBETOM U TEMIIEPATypPOl 3BE3/IbI;

— OOBACHATH, YTO TAKOE TATAKTUKH, KaKOBBl MX MAacCChl, KAK OHM YCTPOEHBI U M3 YEro COCTOAT,
XapakTepu30BaTh Hamy ['anakTuky — Mueunsiii [1yTh;

— IpoBOAMTH cpaBHeHHE Mepkypus, Benepsl, Mapca, Onutepa, Carypna, Ypana u Henryna c
3emuteit mo penbedy MOBEPXHOCTH M COCTABY aTMOCHEPHI;



— OOBACHATH CYTh T€OpUU BONBIIOro B3pbIBa, B UEM 3aKJIIOYAETCSl KPACHOE CMEIIEHHWE M YeM OHO
BBI3BaHO;

— ONUCHIBATh (PM3UUECKUE XAPAKTEPUCTUKH 3eMIIM, €€ BHYTPEHHEE CTPOCHHE U XUMUYECKUI COCTaB
TUTOC(EpHI;

— 000CHOBBIBaTh BOSHUKHOBEHHE 3eMJICTPSACEHUN U IIyHAMU;

— ¢opmynupoBaTh NOHATUS «MUPOBOW OKEaH» U «BOIBI CYIITN»;

— XapakTepHu3oBaTb OCHOBHBIE IOKa3aTeld IMOToAbl — TeMIlepaTypy BO3lyXa, aTMoc(epHoe
JaBliCHHE, HAMPaBJIEHUE U CKOPOCTh BETPa, BIAKHOCTb BO3AyXa, 00JIAYHOCTD U OCA/IKH.
Maxkpomup

IIpenmeTHble pe3yJbTaTbl OCBOCHMS TEMBI I103BOJISIOT:

— (QopmynupoBaTh NEPBBIA U BTOPOM 3aKOHBI TEPMOAMHAMUKH, OCHOBHBIC MOJIOKEHUS TEOPUU
IIPOUCXOXACHUS KU3HU Ha 3emisie A. M. OnapuHa, OCHOBHBIE ITOJIOKEHUS KIIETOUHOM TEOpUH, CYTh
3BOJIIOIIMOHHOTO0 yueHus Y. JlapBuHa;

— T[PUBOAMTH IPUMEPHl HEOOPATUMBIX U OOPATUMBIX IPOLECCOB U3 pa3HBIX oO0macTei
ecTecTBO3HaHMS ((PU3KMKH, XUMUH, OUOJIOTHH );

— OOBSICHATH TOHSTHS: OpPraH, CUCTEMa OPraHOB, TKaHb, OPraHU3M, JKOCHUCTEMa, IMPOIYLEHTHI,
KOHCYMEHTBI, peyIIeHThI, Onocdepa, Hoocdepa, TexHochepa, MyTalus;

— MEPEUUCIIATh CYIIECTBEHHbIE PA3INUMsI IPOKAPUOT U SYKapHOT;

— OIKCHIBaTh CTPOCHUE BUPYCOB, OOBSACHATH, IOYEMY UX PACCMATPHUBAIOT KaK CBOEOOPA3HBIN MOCTUK
MEXKy )KUBOW U HEXKUBOM IIPUPOIOH;

— Ha3bIBaTh BEPXHIOI M HIDKHIOK TPaHUIBI Onocdepbl U MepeyuciaTh PakToOpbl, KOTOPHIE SBISIFOTCS
OTPaHUYMBAIOUINMH JJIsi 3TUX CJIOEB C TOYKHU 3PEHUS PU3UKH, XUMHUU ¥ OMOJIOTHH;

— MPUBOAUTH OCOOEHHOCTH KiauMaTa Poccuu M MECTOMONOKEHUSI CYIIECTBYIOMIUX MPUPOIHBIX 30H
Ha TEPPUTOPUM HAILIEH CTPaHbI,

— OMpeAeNsATh MOHATHE KIMMaTa U J0Ka3bIBaTh, YTO OH SBIIAETCS BaXKHEHIICH MPUYMHON MPUPOIHOM
30HAJIbHOCTH;

— OOBSCHATh, YTO NPEACTaBIsIET COOOW CBET C TOYKM 3peHMs (U3MKM M YTO TaKoe IIKajia
AJIEKTPOMAarHUTHBIX BOJIH;

— ONKUCBIBATh, KAk INPOSBIAETCS aJanTalus pacTeHHMM K MaKCHUMaJbHOMY MCIIOJIb30BaHUIO
COJTHEYHOTO CBETa JyIsl (POTOCUHTE3A;

— (opMynHUpOBaTh MOHITHE «BHYTPEHHSS SHEPrUs» U OOBSACHATH CYLIECTBYIOIIUE CHOCOOBI
W3MEHEHUs BHYTPEHHEN SHEepPIuy;

MIOHATHE «TEIIONEpeaada» U TPU BUJA TEILIONEPEAAYY;

— NEePeUYnClIATh PU3NYECKUE U XMMHUECKHE CBOMCTBA BOJbI, T'PYIIIbI BEUIECTB IO UX CIIOCOOHOCTH K
NEKTPOJINTUYECKON JUCCOLMALNHY;

— O0OBACHATH, KaK IMPOUCXOAUT KPYroBOPOT BOJABI B MPHUPOAE, UTO TAKOE THUAPOJIN3, IJIAHKTOH,
HEKTOH M OEHTOC, YTO TaKoe I0YBa M Kak OHa oOpa3yercs;

— OIHUCHIBaTh B3aUMOJAEHCTBHS OPraHU3MOB, HACEISIONINX TOYBY; — CPAaBHHUBATh XUIIHUYECTBO U
[Iapa3suTU3M, IPUBOAUTH IPUMEPHI PACTEHUH U KMBOTHBIX, B3aUMO/ICHCTBYIOLINX IO 3TOMY THILY;

— OmpeneNsITh NoHATHS pedieke, pedaekTopHas Ayra, (arouuros, OMOPUTMBI, (POTONEPUOIU3M.
Muxpomup. Atombl. Bemecrsa. Peakuuu

IIpenmeTHble pe3yJbTaThl OCBOCHHS TEMBI TO3BOJISIOT:

— Ha3bIBaTh MOJIEJIM CTPOEHUS aTOMOB U OOBSACHSATH, B YEM PA3HUIA MEXYy HUMHU, XapaKTepU30BaTh
UX IOCTOMHCTBA M HEJJOCTATKH;

— OOBACHATH MOHATHUA: DIEKTPOHHAass O000JIOYKAa aTOMa, SHEPreTHYECKH YpOBEHb JJIEKTPOHA,
AJIEKTPOHHOE 00J1aK0 (OpOUTalh), KATHOH, aHUOH, JJIEKTPOOTPHUIIATEILHOCTS;

— KJaccuUIMPOBATh BHJBl XWMHYECKUX CBsi3eH (MOHHAs, KOBAJEHTHAas, MeTaJUIM4YecKas) H
MEeXaHHU3M HX 00pa30oBaHMUS;

— OXapaKTepu3oBaTh (U3UUYECKHE CBOICTBA METAJUIOB M CIUIABOB, Ha3BaTh CaMble IJIACTUYHBIC
METAJUTbI, METAJUIBI C CaMOM IUIOXOH 3JEKTPONPOBOJHOCTHIO, CAMBIM JIETKUM W CaMbIM TSKEIbIA
MeTaJlJl, TYTOIUIaBKUE METAILIBL;



— c(opMynupoBaTh TPH MOJOKEHUS MOJEKYISIPHO-KMHETHYECKON TEOPUH B COBPEMEHHOM BapHaHTE,
IIEPEUUCIIUTD arperaTHbIE COCTOSIHUS BELIECTBA,

— OIIpPEAEIATh XapaKTEPUCTUKY NPUPOIHOIO rasa, €ro COCTaB U KOJMYECTBEHHOE COLCPKAHUE €ro
KOMIIOHEHTOB;

— XapaKTepu30BaTh OCHOBHBIE CBOMCTBA M COCTAaB HE(TH, NEPEUUCIUTh (PPAKLIUU, [TOJydaeMble MPU
neperonke Heru;

— omnMcaTh CyTb aMOpP(HOr0 COCTOSIHMSI TBEPJIbIX BELIECTB, NEPEUMCIUTh H3BECTHBIE aMOp(dHbIE
BEIIECTBA M YKa3aTh 00J1aCTh UX NPUMEHEHHUS;

— JI0Ka3aTh OTHOCUTEJIBHOCTh KIACCU(PUKALIMY OPIraHNYECKUX U HEOPraHMUYECKUX BEIIECTB;

— Ha3BaTh OCHOBHBIE IIOJIOKEHUS TEOPUHM XUMHUUYECKOTO CTPOEHUSI OPraHNYeCKUX coequHEHU A. M.
bytneposa, ®@. Kekyne, A. Kynepa;

— OOBSICHATH, YEM OTJIIMYAIOTCSA PEAKLUU NOJUMEPU3ALMU U TOJIMKOHJIEHCAUY, U WIUTIOCTPUPOBATh
9TH peakLUu IPUMEpaMy;

— CHCTEMaTU3HUpOBaTh BUJBI CMECEH MO COCTaBY, BbIPA3UTh COCTaB I'a30BbIX, TBEPABIX M KUIKHUX
cMecel;

— KJ1accu(hUIMpPOBATh JUCIIEPCHBIE U KOJUIOMIHBIC CHCTEMBI, omnucath dpdext Tunmans;

— CpaBHHUBATh CBOMCTBA U CTPOEHUE AJUIOTPOIHBIX MoanpuKkanuii pocdopa, yrieposa, 0jJoBa;

— OOBSICHATH TOHATHS: XUMHAYECKash PeaKlns, KaTaJnu3aTopbl, (EepMEHTH, XUMHYECKOE paBHOBECHE,
npuniun Jle [latanke;

— OOBSICHATH, KaKWe pPEaKIHWU HAa3bIBAIOTCS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIMUA, W PACCUUTAThH
CTEIEeHb OKUCIICHUS 3JIEMEHTOB 110 (pOpMyJiaM UX COEIUHEHUI;

— O0XapakTepu3oBaTb METOJbl JIEUEHUS — TalbBaHU3ALUUI0O M 3JIEKTpodope3, IPOBECTH
CPaBHUTEJbHBIN aHAJIM3 IIPOLECCOB TalbBAHU3ALMU U AJIEKTpodopesa.

YeJ10BeK M ero 310poBbe

IIpenmerHbie pe3yJbTaThbl OCBOCHMS TEMBI II03BOJISIOT:

— OOBSICHATH, KaK B IPOIIECCE IBOJIOLMN U3MEHATIAch opMa ueperna U pa3BUBAJICS MO3T YEJIOBEKa;
— 0XapaKTepH30BaTh YEIOBEKa KaK OMOCOIHAILHOE CYIIECTBO;

— OINMKCHIBATh OCHOBHBIE NMOHSTHS TEHETUKH, METO/Ibl U3YUYEHUsI TE€HETUKH YeJOBEeKa, OOBICHITH, YTO
u3y4aer (hapMOreHeTHKa, STHOTCHETHKA U AJIeOTeHETUKA;

— Ha3bplBaThb NpUOOpPHI U ammapaTsl, KOTOpble (UKCHUPYIOT U 3alMCHIBAIOT OMOTOKU Cep.la,
3JIEKTpUUYECKUE KOJeOaHHs TOJIOBHOTO MO3ra, ¢ IOMOIIbI0 KOTOPIX U3MEPSIOT KPOBSHOE AABICHHE;
— OMNMUCHIBaTh, KaKk (MIBTPYETCS KpPOBb B HEPpOHAX, KaK MPOTEKAET MPOILECC TEPMOPETYNIALIHNU B
OpPraHMU3ME UYEJIOBEKA;

— MEpEeYHCIUTh XUMUYECKUE DJIEMEHTBI, KOTOPBIE COJIEP)KAaTCs B OpraHU3ME 4YeJOoBEeKa, MPUBECTU
IIPUMEPBI MAKPO3JIEMEHTOB, MUKPO3JIEMEHTOB U YJIBTPAMUKPOIEMEHTOB B OPraHU3ME YEIIOBEKA;

— Ha3BaTh 3a00JIeBaHUs, CBSI3aHHbIE C HEJOCTATKOM HJIM M30BITKOM pa3HbIX XUMUYECKUX IJIEMEHTOB
B HalllEeM OpraHU3ME;

— ONpEeNeNITh Pa3HUIly MEXAY aBUTAMHUHO30M, TMIIOBUTAMHUHO30M U THUIIEPBUTAMHHO30M, Ha3BaTh
3a00JIeBaHus, BBI3BAHHBIE HEJOCTAaTKOM B opranusme suramMmuHoB C, A, D;

— omnpenensaTh (YHKIMM TOPMOHOB B OpPraHHM3ME 4YEJIOBEKAa U IEpPEUUCIUTh OCHOBHBIE CBOICTBa
TOPMOHOB U TPYIIIbL, HA KOTOPBIE OHHU JEINATCS IO CBOEH XUMUYECKOU MTPUPOJIE;

— copMynHpoBaTh MOHATHUSA: ATKATOUIbI, SHIOP(UHBI, BAKIIUHBI, aHTHOMOTUKH, XUMHOTEPATIHS;

— OIUCBIBATh MOHATUS (PU3HMUECKOTO, IICUXUYECKOTO U HPAaBCTBEHHOT'O 3/I0POBbsI U MILTIOCTPUPOBATH
MpUMepaMu KJIaCCUYECKUX TNPOU3BEACHUM JIUTEpaTyphl U HCKYCCTBA;

— OOBSACHATD, UTO TAKOE KU3HEHHAS! eMKOCTh JIETKUX M €€ CpelHUE IMOKa3aTelu;

— OODBSCHATH MOHATHUS: aHTPOIIOMETPHS, MATHUTHBIM PE30HAHC, PEHTT€HOINAarHOCTUKA, YIbTPa3BYK,
351eKTpoope3, aHTPOIIOMETPHSI.

EctecTBO3HaHMe Ha ciy:k0e Yel0BeKa

IIpenmeTHbIe pe3yJbTaTbl OCBOCHMSI TEMBI I1I03BOJISIOT:

— MEPEUYUCIUTh DJIEMEHTAPHBIE YaCTHULIBI U JaTh UX KPATKyI0 XapaKTEPUCTUKY, COCTaB MPOTOHOB U
HEUTPOHOB;

— JI0Ka3aTh 6€30MacHOCTh BOMBIIOro aipOHHOTrO KoJIaiaepa JUlsl OKPYKaroILero Mupa;



— MOACYUTATh CYMMapHYIO SHEPTUIO IPOTOHOB, CTAIKMBAIOIIMXCS B KOJUIAAEpe;

— CpaBHUBATh XapaKTEPUCTUKY pa3HbIX BUOB 3jekrpocTaniuii — ['DC, TOC u ADC, onucsiBaTh
IIPUHLIMII JEHCTBHUS TEPMOIIEKTPUUECKOTO T€HEPATOPA;

— OOBSICHSTDH MOHATHS: PETYJISTOPBI POCTA, IECTULIUBI, PETIEIUIEHThI, UCKYCCTBEHHAs MTUIIA;

— OXapakTepu30BaTh NeHETUYECKU MOJIM(UIMPOBAHHBIE OPraHU3MblI U TPAHCTEHHbIE MPOIYKTHI, a
TaK)Ke€ CIIOCOOBI X MOJIYUYEHUS;

— OINpEACIATh NMPAKTUYECKOE 3HAYCHHE HAHOTEXHOJIOTMM U PA3BUTHUS JJIEKTPOHUKU, MEIULUHBI,
CEeNTbCKOTO X035CTBa, IKOJIOTHH, ONITUKHU, aBHALIUH, KOCMOHABTUKH U JAPYrUX 00JacTeil 4enoBeYecKoi
NESTEIBHOCTH;

— OOBACHATH NPUHUMI pPabOThl MHUKPOBOJIHOBOH I€YHM, HarpeBaTeiIbHBIX MPUOOPOB, OTIMYUE
JIIOMUHECLEHTHOM JIAMIIBI OT CBETOMOIHOM;

— pacno3HaBaTh MapKUPOBKHU J00aBOK, COJAEPKAIIMXCS B MPOAYKTAX MUTAHUS, HE PEKOMEHIYEMBIX
I"occansnuHaA30pOM Al yIOTpeOIeH s,

— copMyIHpOBaTh, YTO TAKOE CHHEPreTHKAa M CaMOOPIaHW3alUsl CIOXKHOW CHCTEMBI, U PACKPHITH
3Ha4eHUEe CUHEPreTHKH Ul O3HAHUS MaTepHaIbHOI0 MUpa U COLMAIIBHOTO Pa3BUTHs OOLIECTBA;

— OIpEAENATh MOHATUE 30JI0TOTO CEUEHUs, IPUBOJUThH MPUMEPHI €r0 HUCII0JIb30BAHUS B HCKYCCTBE,
apXHUTEKType, KUHeMaTorpade, o33uu, My3bIKe U B IPUPO/IE;

— copmynrpoBaTh NOHATHE «OMOHMKA» U TIOKa3aTh, 1€ HAXOAAT BOIUIOIIEHUE €€ IPUHLUIIBL;

— MNPOWIIIOCTPUPOBATH B3aUMOCBS3b IPUPOJIbI M TEXHUKH HA NpUMepax U3 OMOHUKH.

Buvinycknuk nosiyuum 603M0MCHOCHb HAYUUMBCA

® COOTHOCUTH OOBEKTHI KUBOW U HEKUBOH MPUPOABI CUCTEMHO C TOYKH 3PEHUSI €CTECTBEHHOHAYYHOMH
KapTUHBl MHpa Ha OCHOBE CHHTE3a (pU3MUECKON, OMOIOrMYEeCKOM M XMMHUYECKOM KapTUH MUDa;
IIOHMMATh IPAHULBI IPUMEHUMOCTH CYIIECTBYIOIUX TEOPUH;

* HCIOJb30BaThb MOJENIN JCHCTBUS €CTECTBEHHOHAYYHBIX 3aKOHOB M KOHLENIMUH JJis ONHUCAaHUs
SIBJICHUH U MPOLIECCOB PEATBHOIO MUDA;

* HAaXOJUTh B3aWMOCBSI3M MEXAYy (OpMOM U colep’kaHHWEM, MPUYMHONU U CIEACTBHEM, €AMHUYHBIM,
0COOEHHBIM M 00IIMM, TeOpUel U (haKTaMH Ul €CTECTBEHHOHAYYHBIX OOBEKTOB U MPOLIECCOB;

* IPOBOJIUTH CaMOCTOSITEIbHbIE SKCIIEPUMEHTHI I IEMOHCTPAIIUU OCHOBHBIX €CTECTBEHHOHAYYHBIX
MOHATHUH U 3aKOHOB, COOJII01as1 paBuiia 0e30macHoi padoThI;

* JenaTh BBIBOJBI HAa OCHOBE SKCIIEPUMEHTAJIBHBIX JaHHBIX, NMPEACTABICHHBIX B BHUAE TIpaduka,
TaOIUIIBI UK THarpaMMBl;

* 00001IaTh MMEIOIIMECS JaHHBIE B BHUJE HENPOTHBOPEUMBOI TUIIOTE3bl U OOCYXJAaTh BO3MOYKHBIE
IIyTH €€ TIOATBEPKIACHHS WU ONIPOBEPKEHMUS;

* WHTEPIPETHPOBATH €CTECTBEHHOHAYUYHYI0 HMH(OpMAIHIO, coaepkairytocs B coolmienusx CMU,
pecypcax MHTepHETa, HAYYHO-TIONYJIIPHBIX CTATHSX;

* IPUMEHATH Npu padbote B OubimoTrekax u B MHTepHETEe MeTO/bl TOMCKa MH(OpPMAaLMU, BBIAEIATH
CMBICJIOBYIO OCHOBY IIPOYMTAaHHOTO M YBUJEHHOI'O, KPUTHYECKH OLICHMBATh JIOCTOBEPHOCTH
MOJIy4eHHOM HHpOopManuu;

* TMPOBOAMTH CaMOCTOATENbHBIN y4eOHO-MCCIEeIOBAaTEeIbCKUI TMPOEKT 10 E€CTeCTBO3HAHUIO,
BKJIIOUAIOILIUI OIpe/ieJIeHHe TEeMbl, TOCTAHOBKY II€JI U 3ajay, BBIIBMKEHUE THUIOTE3bl U MyTeil ee
OKCIIEPUMEHTAJIBHOW  INPOBEPKH, IPOBENECHHUE  OKCIEPUMEHTA, aHAIM3 €ro  pe3yJbTaToB,
(dbopMyIMpoBaHNE BBIBOJIOB U MPECTABIEHNE TOTOBOIO HMH(GOPMALIMOHHOTO IPOAYKTA;

* Ha OCHOBE 3aKOHOB T€PMOJIMHAMMKH MPUBOIUTH IPUMEPHI MPOIIECCOB 0OMEHA Maccoil U SHEprueH, B
KOHEYHOM CYETE MPUBOIAIINX K IBOIIOLMHN BeereHHoil, BKitoyas 3Boonuio ['anaktuku, CoHeYHOU
cHCTeMBbl, 3emii, OMocepbl W uYeloBeKa Kak OWOJOTHYECKOTO0 BHAA, YUUTHIBAas BEPOSTHOCTHBIN
XapakTep MPOLECCOB B )KUBOM M HEKMBOU IPUPOJIE;

* pa3femATh 3BE3/bl Ha TPYIIIBI IO OCHOBHBIM XapakTepUCTUKaM (pa3mep, LIBET, TeMIepaTypa);

* Ha3blBaTh XHWMHUYECKHE COEJAMHEHHS COIVIACHO MPHUHIMIIAM MEXIYHApOJAHONH XUMHUYECKOU
HOMEHKJIATYPBI;

* [IpeCKa3bIBaTh B3aUMO/JICHICTBHE BELIECTB C PACTBOPUTENIEM M CBOMCTBA 00pa3yroLUXCcs pacTBOPOB
HAa OCHOBE TEOPHH IJIEKTPOIUTUYECKON TUCCOLNAINY;



* [IPUMEHATH IMOHATHE O XMMMUYECKOW CBSI3U JUIsl ONMCAHMsS W IPEJCKAa3aHUs CBOMCTB BELIECTB B
Pa3IMYHBIX arperaTHBIX COCTOSHUSAX;

COCTABJIATh MOJAEIH MOJIEKYJI, 00J1aal0IMX 3aJJaHHBIMU CBOWCTBaMH;

* 00BSACHATH MPUYHUHBI OMOJIOTMYECKOTO Pa3HO0Opa3ysi HA OCHOBE CHHTETHYECKOW TEOPHH 3BOJIIOLNU;
MHTEPIPETHUPOBATH POJIb JAHHBIX SMOPHUOJIOTUH B Pa3BUTUU TEOPUU aHTPOIIOTEHE3a;

* 00BSACHATH B3aMMOCBSI3b KOMIIOHEHTOB YKOCHCTEMbI HA OCHOBE IIPaBHJIA HKOJIOTHUECKOW MUPAMUJIBI;
IPUBOANUTH JIOKA3aTENbCTBA  HEOOXOAMMOCTH JUIsl YCTOMYMBOIO PAa3BUTHUSA IMOJJAEPKAHUSI U
COXpaHEHHsS BHUIOBOTO MHOT00Opa3usi Ha OCHOBE HBOJIOIMOHHOW TEOPHM, a TaKXKe YUEHHS O
ouocdepe;

* HCIIOJIb30BaTh MPUOOPETCHHbIC 3HAHUA U YMEHUS B MPAKTUYECKOW JESATEIBHOCTH U MOBCEIHEBHOMN
KHU3HU Ul OLIEHKU BJIMSHUS Ha OPraHM3M 4YeJIOBEKA JIEKTPOMArHUTHBIX BOJIH M PaJHOaKTHBHBIX
M3IYyYECHUH; CIOCOOCTBOBAHUSI IHEProcOEpEKEHHI0; OE30MAaCHOTO  HCIIOIB30BAaHHUS MAaTEpPUATIOB U
XMMHUYECKUX BEIIECTB B OBITY; NPOQUIAKTUKH HHGEKIUOHHBIX 3a00JIeBaHUI, HUKOTHHOBOM,
QIKOTOJIBHOM M HApKOTMYECKOW 3aBUCHMOCTEH; OCO3HAaHHBIX JIMYHBIX  JICUCTBUM IO OXpaHe
OKpy>KaroIel cpeabl;

e 00CyXIaThb  CYIIECTBYIONIHME  IJIOOATBHBIC  TPOOJIEMbI  YelloBeYeCTBA  (IKOJOTHYECKUE,
SHEpPreTUYecKue, ChIpbEeBbIE, JeMorpaguueckue u T. J.) Ha OCHOBE €CTECTBEHHOHAYYHBIX
IIPEJICTAaBICHUM, a TaKke 00OCHOBBIBATh B AMCKYCCUU BO3MOKHBIE ITYTH UX PELICHUS.

OnHuM U3 myTed MOBBILIEHUS MOTUBALMU M 3(PGEKTUBHOCTH Y4EOHOH AEATENbHOCTH B CpeaHeH
LIKOJIE SIBJISIETCS BKIIOYEHHE YYallMXCs B yUeOHO-UCCIIE0BATENbCKYIO U IPOEKTHYIO JIEATEIbHOCTD.
B pesynbrate ydeOHO-UCCIIEOBATENBCKOM M NPOEKTHOM JESITEIbHOCTH OO0ydYaroluecs ModIydar
IIpe/ICTaBICHUE:

* 0 (puaocoPCcKUX M METOAOIOIMYECKMX OCHOBAHUAX HAYYHOH JEsTeIbHOCTH W HAyYHBIX METOJaX,
IIPUMEHSIEMBIX B UCCJIEI0BATEIbCKON U IPOEKTHOM 1€ TEIbHOCTH;

* 0 TakMX MOHATHSX, KaK KOHLEMNIMs, HayyHas TUIIOTe3a, METOJ, HKCIEPUMEHT, HaJeKHOCTh
TUIOTE3bI, MOJEIb, METO cOOpa U METOJ aHaIN3a JaHHBIX;

°* O TOM, YeM OTJIMYAIOTCS HCCIEIOBAaHUS B TYMaHHUTapHbIX O00JAacTIX OT HCCIEAOBaHUM B
€CTECTBEHHBIX HayKax;

* 00 UCTOPUU HAYKH;

* 0 HOBEWIIUX pa3paboTKax B 00JIACTH HAYKU U TEXHOJIOTUI;

°* 0 mMpaBWIax M 3aKOHAX, PErYJIUPYIOUIMX OTHOLIEHWS B HAy4HOH,  M300peTaTeIbCcKod U
HCCIIEIOBATENbCKUX 00IACTAX AEATEIbHOCTH (TTaTEHTHOE MPaBo, 3allUTa aBTOPCKOIO MpaBa U T. I1.);

* O JeATEeIbHOCTH OpraHu3alMi, COOOLIECTB M CTPYKTYp, 3aMHTEPECOBAHHBIX B pe3yJbTaTax
UCCIIEIOBAaHUM M NPENOCTaBISIONIMX pPECYpChl Jisi TPOBEAEHUS HCCIEIOBAaHUN U pealln3aluu
npoeKkToB ((POHABI, FOCYIapCTBEHHBIE CTPYKTYpPHI, KpayA(aHAMHIOBbIE CTPYKTYpPHI U T. I.).
Buinycknuk cmoorcem:

* pemaTh 3a/auM, HAXOJAIIMECS Ha CTHIKE HECKOJNBKUX YUEOHBIX JIUCHUIUIMH (MEXIpeaMeTHbIe
3a/1a4un);

* JCIIOJIb30BaTh OCHOBHOW aJITOPUTM HCCJEIOBAHUS NMPH PELICHUH CBOUX y4eOHO-TIO3HABATENIbHBIX
3ajady;

* JCIIOJIb30BaTh OCHOBHBIE IMPHHILMUIBI MPOEKTHON AEATENbHOCTH IPH PEIIEHUH CBOUX Y4eOHO-
MO3HABATENbHbBIX 3a/1a4 U 3a/1a4, BOSHUKAIOUINX B KyJIbTYPHOH U COLMAIBHOM JKU3HH,

* JCIIOJIb30BaTh 3JIEMEHThl MaTEMaTWYeCKOrO MOJICIMPOBAHUS NPU PEIICHHH HCCIEeI0BATENbCKUX
3ajady;

* MCII0JIb30BAaTh 3JEMEHTHl MATEMAaTHUYECKOT0 aHaJIM3a JJIsl HHTEPIPETALUU Pe3yJIbTaTOB, MOTYYSHHBIX
B X0/ Y4eOHO-HCCIIe10BaTeNbCKOM PaboThlI.

C Touku 3peHMs (POPMHUPOBAHUS YHUBEPCAIbHBIX YUEOHBIX JNEHCTBUM, B XO/€ OCBOEHHS MPUHIIMIIOB
y4eOHO-HCCIIeI0BATENIbCKON U MPOEKTHOM JEATENIbHOCTH 8bINYCKHUK HAYIUTCS

* (opMmynupoBaTh HAy4HYIO THIOTE3y, CTAaBUTh LI€Jb B paMKaxX HCCIEAOBAHHS M MPOEKTUPOBAHMSA,
WCXO0JISI U3 KYJIbTYPHOW HOPMBI U cO00pasysch ¢ MpeACTaBICHUSIMU 00 001IeM Oare;

* BOCCTaHABJIMBAaTh KOHTEKCTHI M MYTH Pa3BUTHUA TOTO WJIM MHOTO BHJA HAyYHOH JESITEIBHOCTH,
OIIpeJiesisAs MECTO CBOET0 MCCIIEJOBAHUS WM IIPOEKTA B OOIEM KYJIbTYPHOM NIPOCTPAHCTBE;



* OTCJIC)KWBATh W NMPHHUMATh BO BHUMAaHUE TPEHIBI W TCHACHIMW PAa3BUTHUS PA3JIMYHBIX BHUJIOB
JeSTeILHOCTH, B TOM YUCIIC HAYYHBIX, YYUTHIBATh MX IIPHU MOCTAHOBKE COOCTBEHHBIX IIEIICH;

* OIICHMBATh PECYpPChl, B TOM YHCJIEC W HEMaTepUAIbHBIC, TaKhe, KaK BpeMs, HCOOXOIUMBIC IS
TOCTYDKEHMS ITIOCTaBICHHON LIEIH;

* HaXOJUTh Pa3IMYHbIC UCTOYHUKH MATEPHAIBHBIX M HEMaTepUaIbHBIX PECYPCOB, MPEIOCTABIISFOIIMX
CpeICTBa MJis MPOBEICHUS  HCCICIOBAaHUN M peanu3alliil TPOEKTOB B PA3IMYHBIX 00JACTSIX
JIEATEIHbHOCTH YEJIOBEKA;

* BCTYNaTh B KOMMYHUKAIIUIO C JCPXKATEISIMU PA3IMYHBIX THUIIOB PECypCOB, TOYHO M OOBEKTHBHO
MPE3CHTYs CBOH NPOEKT WM BO3MOXKHBIC PE3YJIbTAaThl HMCCICAOBAHHS, C IIEIbI0 OOECICUCHHUS
MIPOIYKTHBHOTO B3aMMOBBITOJTHOTO COTPYIHUYECTBA,

* CaMOCTOSATEILHO M COBMECTHO C JPYTMMH aBTOpaMH pa3palaThiBaTh CHCTEMY IMapaMETpOB U
KPUTEPHUEB OICHKU d(PPEKTUBHOCTH U TPOAYKTUBHOCTH PEAIM3AIMH MMPOSKTA WM UCCICIOBAHUS HA
KKJIOM dTare peajli3alyy U 10 3aBepIICHUN paOOThI;

* aJICKBAaTHO OILICHUBATh PUCKHU PeaH3alliy MPOCKTA W MPOBEICHUS UCCIICIOBAHIS U IIPETyCMaTPUBATh
MyTH MUHUMU3AIUH STHX PHUCKOB;

* QJICKBAaTHO OIICHUBATH ITOCIICJICTBUS PEATU3AIUN CBOCTO MPOCKTa (M3MEHEHUS, KOTOPHIE OH BHECET B
KHU3Hb APYTUX JIFOJIeH, COOOIIECTB);

* aJeKBATHO OIICHUBATh JAJBHEWINEEC pPA3BUTHE CBOErO TPOCKTAa WM WCCICAOBAHUS, BUICTH
BO3MOJKHBIC BAPUAHTHI IPUMEHEHUS PE3YJIbTaTOB.

Conep:xanue Kypca
10 kiacc

EcrecTBO3HaHME M MeTOAbI IO3HAHUA MUPA
BBenenune B ecrectBozHaHue. llpupoma — cpena oOuTaHMS M HCTOYHUK HKU3HM UEJIOBEKa.
B3auMooTHOILIIEHHs 4YellOBEKa U MPUPOABI, MX AHANIeKTHKA. [Ipupoma — HUCTOYHHMK TBOPYECKOTO
BJIOXHOBEHMS JeATeNed MCKyccTBa. ECTECTBO3HaHME — €AMHCTBO HayK O mpupoxae. Marepus u
¢dopmbl ee cymecTBoBaHus. J(nanekTuka ectectBo3HaHus. OCHOBHBIE ATarbl ero pa3BuTus. [lonsatue o
€CTECTBO3HAHMU KaK CHUCTEME Hay4yHbIX 3HAaHMWA O Mpupoje. OMIUPUYECKUN YpOBEHb HAYYHOI'O
no3Hanus. @opMmbl NO3HAHMA: HAy4yHOE U HEHay4dHoe. JIBa ypOBHS HAy4yHOIO IIO3HAHUSA:
SMOUpUUYECKUN U TeopeTudeckuil. [loHsTHE 00 AMIMPUYECKOM YpOBHE HAy4YHOIO IMO3HAHUS M €ro
Mmetoaax. HabmioneHue u skcnepumeHT. I'unoresa u BbiBoA. MojenupoBaHue Kak METOJ HAay4yHOI'O
no3Hanus. [Iporiecc MoIenUpoBaHUST W €ro COCTaBHBIE 4YacTH: CYOBEKT, OOBEKT U MOJEb,
OTpakarolllas OTHOILIEHUE MEKy HUMU. THUIIBI MOJENIEH: MaTepUalIbHbIE U 3HAKOBBIE. TeOopeTHUUeCKuil
YPOBEHb HAY4YHOrO MO3HaHUA. [IOHATHE O TEOPETMYECKOM YpOBHE HAay4HOr'O ITO3HAHUS M €ro
COCTaBJIAIOIUX. MOJAenMpoOBaHUEe HA TEOPETUYECKOM YpPOBHE IIO3HAHUSA W TUIBI Mozenen. Poib
MBICJICHHOTO 3JKCIIEPUMEHTa M MAaTeMAaTHYE€CKOr0 MOJEIUPOBAHUS B CTAHOBICHWH M Pa3BUTUHU
€CTECTBEHHBIX HAYK. fI3BIK €CTECTBO3HAHUS.
Buonozus. buonornyeckas CUCTEMaTHKA U €€ Ba)KHEHIINE TaAKCOHbl. BUHOMMHAJIBHAsT HOMEHKJIATypa.
Ilonsatue Bupa. Cucremartuka >kUBOTHBIX. [loHsTne mopoabl. Cucrematnka pacteHuil. IlonsTtue
copta. buonornueckas HOMEHKJIAaTypa — OCHOBA MPO(ECCUOHATILHON e TeIbHOCTH.
Xumusa. TpusBuanbHble Ha3BaHus. PanuoHanbHas HOMEHKIATypa. MexayHapoaHas HOMEHKIAarypa
NIOITAK. XWMHYECKUE DJIEMEHTBI M IPOUCXOXKIEHUE WX Ha3BaHWUMU. Knaccudukanus
HEOPraHMYECKUX BELIECTB M MPUHLUIIBI 00pa30BaHUS UX Ha3BaHUH.
Qu3uka. Equaunsl u3mepeHust gpuandeckux BeiauuuH Ha Pycu. Enunuisl usmepeHus (Gu3nuecKux
BEJIMYMH B HEKOTOPBIX JIPYTUX CTpaHaX. MexXIyHapoJHas CUCTeMa €IUHHI] U3MEPEHUs (PU3MUECKUX
BennurH — CH. OCHOBHBIE U TPOU3BOJIHBIE EMHUIIBI U3MepeHust pusnueckux BennunH CU.
EcTrecTBeHHOHAaY4YHbBIE IOHATHS, 3AKOHBI M TEOPUH. EcTecTBEHHOHAYYHbIE MOHATUSA. KOHKpETHBIE U
abCTpaKTHBIE €CTECTBEHHOHAy4YHbIE IOHATUS. 3aKOHBl €CTeCTBO3HAaHUA. EcTecTBeHHOHay4yHbIE
teopur. OmnucarenbHble TEOPUM U OOBACHUTENbHBIE Teopuu. [IporHosupyromas  posb
€CTECTBEHHOHAYYHBIX TEOPHH.
EcrecTBeHHOHay4YHasi kapTHHa MHMpa. KapTuHbel MHpa: penuruosHas, ObITOBas, XyA0XKECTBEHHas.
EcrecTBeHHOHay4Hass KapTuHA mupa. Opomtouuss EHKM u ee »aTambl: apuUCTOTENEBCKHIA,



HBIOTOHOBCKUM, SUHIITEHHOBCKAs PEBOJIIOLIMS. [IpuHIMTIBI TIO3HAHWST B  E€CTECTBO3HAHWMU:
COOTBCTCTBUA, JOITIOJIHUTCIIbHOCTH, HpI/I‘II/IHHOCTI/I, CI/IMMeTpI/II/I.

Mupsbi, B KOTOpPBIX MbI kuBeM. Kraccudwukanus MUpOB (MeramMHp, MaKpOMHP, MHKPOMHP,
HaHOMHMpP). ['paHuUIIBl MUPOB U YCIOBHOCTb ATHX I'PAaHULL.

[Tpubops! 11t U3ydeHUsT MUPOB, UX IBOJIIOIUS OT CBETOBOro MUKpockomna P. I'yka 1o ckaHupyroero
TyHHenbHOrOo Mukpockona (CTM) u aromuo-cunmoBoro Mmukpockomna (ACM). MonekymnspHoe
pacro3HaBaHHUE M €0 POJib B IPUPOJIE M J)KU3HU 4esioBeka. KoMIbroTepsl OymyIiero.

Meramup

Yenosek u Bcenennasa. XpoHOIOrHWs acCTPOHOMMYECKHMX IIPEACTABICHUM UM OTKPBITHM:
TEOLEHTPUYECKAsl CUCTEMA MUPA; aHTPOIIOLEHTPUYECKasi CUCTEMA MHUPA; FEJIMOLCHTPUYECKasi CUCTEMA
mupa. ActpoHoMbl XVI—XIX BB. m uX BKjIaag B pa3BUTHE MPEACTaBICHUNH O BceneHHOM.
Kocmonorus. Bkitag oTe4ecTBEHHON HAYKHA B MUPOBYIO KOCMOJIOTHIO.

Ipoucxoxnenne u crpoenue BceneHHoil. Duznueckue SABICHUA U 3aKOHbBI, CBS3aHHbBIE C
npoucxoxaeHueM u crpoerreMm Bceenennoil. Dddext Homnepa. 3akon Xad6mna. Teopuss bombmioro
B3pbIBa. EauHMIIBI U3MepeHus kocMuueckux paccrosiHuil. Hebecuble Tena. Cozpe3aus. 3Be3aHbIE
ckoruieHus. 3Be3pl. [ nanersl. KomeTsl, METEOPUTHI, aCTEPOUIBIL.

Kak yenoBex m3yuaer merammp. IlepBeie Teneckonsl n obcepBaropuu. Teneckomn-pedpakrop u
Teneckon-pediexrop. Paguoreneckonsl U MeXIUIaHeTHbIe cTaHIMU. OpOuTaIbHasi aCTPOHOMUYECKAs
obcepsaropust (OAO).

3akoHbl ABH:KeHUs1 HeOecHbIX TeJsl. [lepBblil 3akon Kemiepa. Amnoreit u nepureil. XapakTepUCTUKU
anmrca: GoKaIbHOE paccTosHuE, (HOKyC, 0Ch, MOIYOCh, SKCIEHTPUCUTET. BTOPOH M TpeTHuil 3aKOHBI
Kemnnepa. 3akoH BceMupHOro taroreHus. Kocmuueckne CKOpocTH.

I'anakruku. OOmue cBeneHuss o rajakTukax. Yepnoie napippl.  Krnaccudukanus ragakTuk:

JJUIMNTUYECKHUE, CIUPAJIbHbIC, HENpPaBWIbHbIC, panuoranaktuku. Hama ['amaktuka — MieuHslii
IIyts. KBazapsr.
3Be3abl. CouHpe. 3Be3nbl, ux poxacHue. CHEKTpaIbHBIA aHAIW3 — OCHOBA HCCIIEIOBAHMS

XMMHUYECKOTO COCTaBa 3B€3/l. XapaKTepUCTHKHU U Kiaccupukauus 38e31. [Ipoucxoxnenue ConHua u
ero crpoerne. CTpykTypa coqHeuHo arMmocdepsl. COTHEUHBIN BeTep.

Conneuynasi cucremMa u ee mjaaHerbl. Ctpoenue CoyiHEUHOW CHUCTeMBI, TaHeThl CoOJIHEYHOM
cucteMmsl. Jlpyrue CTpykTypHbIE 31€MEHTHI COJHEYHOH CHCTEMBI: CIYTHHUKH IUIAHET, ACTEPOUIBI,
KOMETBI, METEOPUTHI.

Crpoenne 3emun. Jlntochepa. BuyTpeHHee ctpoeHue 3emnn U ee XuMHUecKuil coctaB. CTpoeHue n
cocraB nuToceprl. MuHepansl U ropusle nopoisl. Pyasl. JIutochepHsle MIUTHL. 3eMIIETPSICEHHUS.
[Ixana Puxtepa. MTaTeHCUBHOCTD 3emiteTpsiceHui. [ynamu.

I'mapocdepa. Oxeansl u mopsi. Coctas ruapocdeprsl. MupoBoit okean. Mops. Herunuunsie mopsi:
CapraccoBo, Kacnmiickoe nu Apanbckoe. TeMa MOpsl B IPOM3BENEHUSAX MHUPOBOHM XYH0KECTBEHHOU
KYJIbTYpBI.

Boabl oxkeaHoB 1 Mopel. XUMUYECKUNM COCTaB MOPCKOM M OKeaHMuYecKou Bonbl. IIpomwie. Jlex B
okeane. ['pennanaus. AHtapktuga. /IBmxenue Bog MupoBoro okeana. [lpunuBel u oTiuBbl. Mopckue
TedeHMsl. TuIbl KIMMara.

Boabl cymm. Bonwl cymm u ux knaccuduxanus. Ponnuku. ['eifzepbl. MuHepanbHble BOABI U UX
knaccupukanus. I[Ipo6rnema mpecnoit Boabl. O3epo baiikan. KapcroBsle siBieHuss u obpazoBaHue
CTAJIAKTUTOB M CTAJarMUTOB. AHOMAJIbHbIE CBOMCTBA BOJIbI U UX 3HAUYEHUE B IPUPO/IE.

Atmocdepa. IToroga. Atmocdepa u ee cocraB. BeprukanbHoe cTpoeHue arMocdepsl: Tporocdepa,
ctparochepa, me3ochepa, Tepmocdepa, sx3ochepa. CoctaB Bozayxa. O30HOBBIE ABIPHI M TAPHUKOBBII
addekr. [oroga u kmumar.

ATmocdepHoe naBijieHue. Berep. ATmocdepHoe naBienue. KeccoHHas u BbIcOTHas Oo0Jie3Hb.
[{uKI0HBI M AHTULIUKIIOHBL. ATMOc(hepHble (pOHTH. BeTpa m uX BHIBL MIKBaJl, CMEpY, aHTHUIIACCAT,
maccat, Opu3, ¢eH, O60opa, CHPOKKO, MYCCOHBI, TaildyHBI, yparaHbl, cmepud, TopHamo. [llkama
Bodopra.



BaaxuocTs Bo3ayxa. Bmaxnocts Bo3ayxa. Ilcuxpomerp u rurpomerp. Touka pockl. O6maka, ux
dopmel 1 pazmepsl. Tyman. Ocaaku u ux TUNBL Pagyra.

Maxpomup

7Ku3Hb, NPU3HAKH KMBOTO0 W HMX OTHOCHTEJbHOCTb. OCHOBHBIE CBOMCTBA JKMBOTO OpraHHU3Ma:
€IMHCTBO XMMMUYECKOTO COCTaBa, OOMEH BELIECTB, CaMOBOCIIPOM3BEJIEHHUE, HACJIEICTBEHHOCTD,
U3MEHYMBOCTb,  pa3BUTHE M  POCT,  Pa3APAKUMOCTb, JUCKPETHOCTb U  LEJIOCTHOCTb,
JHEPro3aBUCUMOCTb. JKMBBIE CHCTEMBI Kak CaMOYIPaBIIOIIMECS, CaMOPEryJIHPYIOIIUecs,
camooprasusyromuecs cucremsl. Tpu Hayana repMoarHaMukH. [loHATHE SHTpONMH.
IIpouncxoxnenne :xku3Hu Ha 3emue. OCHOBHBIE THIIOTE3bl IMPOUCXOXKACHUS XU3HU Ha 3emie:
Kp€alMOHN3M, THUIIOTe3a CaMONPOU3BOJIBHOIO 3apOXKACHHUS JKU3HU W3 HEXHUBOTO, KOHIIEHIUS
OuoreHesa, TUIIOTE3a MAHCIEPMHH. [ WMOTE3a MPOUCXOXKICHUSA JKU3HU IyTeM OHOXMMHUYECKOH
3BONIOLMHU. J[MCKyCCHSI O BO3MOKHOCTH CYILIECTBOBAHUS BHE3EMHBIX LIUBUJIM3ALUH.

XuUMHYECKMH €OCTaB KJeTKH. XHUMHUYECKAs OpraHu3alvs KIETKH Ha aTOMHOM — 3JIEMEHTHOM
ypoBHE. MakpoaneMeHTbl. MukposneMeHTsl. MOJIeKyIspHbIl YpOBEHb XUMHUYECKON OpraHu3aluu
kietku. Heopranmdeckue coequHeHus kiaeTku. Bona u ee posnb. Munepanbabie conu. OpraHudeckue
BEILIECTBA KJIETKHU.

YpoBun opranmzanmu xku3HM. KieTouHbll ypoBeHb OpraHu3aluu XU3HU Ha 3emuie. TkaHeBbIil
ypoBeHb. Tumbl TKaHEH XUBOTHBIX M pacTeHuil. OpraHHblil ypoBeHb. OpraHM3MEHHBIH YPOBEHbD.
[TomysIIMOHHO-BUI0BOM YpOBEHb. bruoreoneHoTH4eckuii ypoBeHb. bruorieHos. bruochepHsiii ypoBeHb.
IIpokapuorsl U 3ykapuorsl. baktepun u ux kinaccupukanus: mo ¢Gopme, MO TUILY MUTAHUS, IO
OTHOWICHW/O K Kuciopody. OCOOCHHOCTH CTpOeHHs OakTepuid W WX >KU3HEAEATENbHOCTH. Poib
OakTepuid B MpUPOAE U HKU3HU 4YenoBeka. [lmaHoOakTepuu M OCOOECHHOCTH HMX CTPOCHHS U
KU3HeHesTeNbHOoCTU. Posib nuanoOakrepuil B npupojge. CTpoeHHe KIETKU 3YKapHUoOT.

Kuaerounas teopusi. Ilpocreiimme. Bupycnl. Knerounas teopust u ee nonoxenud. [Ipocreiimue:
KTYTHUKOBBIE, PECHUYHbIE, amMeOouAHble. 3HaUE€HUE MPOCTEHIIMX B MPHUPOAE M KU3HU YEJIOBEKA.
Bupycel. CTpoeHre 1 0COOEHHOCTH KU3HEIEATeIbHOCTH BUPYCOB. BupycHble 3a001eBaHus YeI0BeKa.
BUY u CIIM/. I'pudsl. Ponb rpu0oB B pupoje U B X035HCTBE UEIOBEKa.

JIkoJiornyeckue cucremsbl. [lonstue skocucreMsl. buoron. buonenos. buoreonenos. Ornmuus
ouoreoreHo3a OT 3KocucTeMmbl. HectaOuibHble M CTaOWJIbHBIE SKOCHUCTEMBI. THIOJOTHS >KUBBIX
OpPraHU3MOB SKOCHCTEMBI: HPOAYLEHThl, KOHCYMEHTHI, peayleHTbl. ABTOTpo(dbl. ['erepoTpodsl.
[TonsiTHe 0 MUIIEBHIX IENsAX OMoreoneHo3a. buonornueckuii KpyroBOpoT BEIECTBA B MPUPO/IE.
IumeBble nenu. Jkosorus. Jkojorudeckne ¢akropbl. I[lumesas unens. /[Ba OCHOBHBIX THUIIA
Tpouueckux 1enel — mnacTOMIIHbIe U JeTpuTHbIE. [lumeBas ceTb. DKOJOTMYECKHE MHUPaAMUBI.
ITonsatue 06 skonoruu. OCHOBHBIE MPOOJIEMBI SKOJOTHH. DKOJOTMUYecKhe (akTopbl: abHOTHYECKHE,
OMOTUYECKHE, AaHTPOIIOTEHHBIE.

Bbuocpepa. buochepa u ee rpanunsl. Konuenums ssomronmu Ouochepst B. . Bepnanckoro.
Hoocdepa. Texnocdepa. OcHOBHblE TOAXOIbl B Yy4yeHUHM O Ouocdepe: sHepreTudeckuii,
OMOTeOXUMHUECKHH, UH(POPMALIMOHHBIH, IIPOCTPAHCTBEHHO-BPEMEHHON, HOOC(EPHBIH.
DKoJorH4ecKue MpoOIeMbl YeJI0BEUECTRa.

IlonsiTne OmosIorMYecKol IBOJIOUUHU. J[TUTETHLHOCTh, HEOOPATUMBIN XapaKTep, HaNpaBICHHOCTh
sBoJOIMK.  OCHOBHBIE HANpABJIEHUSA 3BOJIONMH. buonornueckuid mporpecc.  buonormueckuit
perpecc. AHTPOIIOTEHE3 U €T0 3Tallbl.

JBosouMOHHAas Teopus. [Ipennoceuiku co3manus 3BOMOLMOHHON Teopun Y. JlapBuHa. Jlornueckas
CTpyKTypa jaapBuHM3Ma. CHHTeTHYecKas TeopHs 3BOMIONUH. MukposBomonus. BunoobpazoBanue.
MakposBomtonus. [[BrKyIime CHIBI 3BOJIFOIMA: MYTAallMOHHBIM MPOLECC, MOMYJSIMOHHBIE BOJHBI,
n3ossAnus. PopMbI €CTECTBEHHOT0 0TOOpa: CTAOMIN3UPYIOIUH, TBUKYIINHN, TU3PYITUBHBIH.
Oco0ennocTu kianmara Poccun. 30Ha apKTHYECKHMX YCThIHb, TYHIAP M JIECOTYH/P.

Kmumar Poccun. Ilpupoano-knumatuueckue 30HbI Poccun. PasHooOpasue u mpucnocoOlIeHHOCTh
YKMBBIX OPTaHU3MOB K TOW WJIM UHOW MPUPOTHO-KIMMATHYECKOU 30HE.

JJIeKTPOMarHuTHasi mnpupoaa csera. Cper. Pa3Butue mpencraBieHM O MpPUPOAE CBETa.
OnektpomMarauTHoe u3nydeHue. lnmmHa BoaHbl. Yactora konebanmii. Illkama saeKTpOMarHUTHBIX



BOJIH. Y-Jlyun, PEHTreHOBCKOE H3IIyuyeHHue, YIbTpadUOoIeTOBOE H3Iy4Ye€HHE, BUIAUMOE HU3Iy4YeHHE,
nH(paKpacHOE U3ITyYCHHE U UX POJIb B IPUPOJIE U KU3HHU YEIIOBEKA.

Onruueckue cBoiicTBa cBera. J[BolicTBeHHass mnpupoja cBeta. POTOH. 3aKOHBI OTPAXKEHUS M
npenomiieHuss cBeta. OTHOCUTENBHBIM IOKa3zaTenb npeaomiieHus. DPakTopbl, BIMSIOIIME Ha
[IOKa3aTeNb IPEJIOMJIEHUS: NIPUPO/Ia BEIIECTBA, TEMIIEPATypa, JJIMHA BOJIHBI MAJAOLIEr0 U3IyYEHHUS.
Pedpakromerp. ducnepcusi, mudpakuns 1 uHTEpHEPEHIUS CBETA.

CBer M npHucnoco0JIEHHOCTh K HEeMY JKMBBIX OPraHM3MoOB. BiusHue cBera Ha OpraHu3aluio
KU3HEHHOIO IMKJIA OpraHu3mMoB. buoputmbl. dorocuHTes. Knaccudukamuss pacrenuit Ha
CBETOJIOOMBBIE, TEHETIOOUBBIE U TeHEBBIHOCIUBBIE. DOTOTpONU3M. 3HAUCHHE CBETA AJISl OPUEHTALIUU
KHUBBIX CYIIECTB B IPOCTPAHCTBE. BUOIIOMUHECIIEHIIMS U €€ POJIb B XKU3HU )KMBOTHBIX.

BHyTpeHHsIsE 3Heprusi MaKpOCKONMYECKON cucTeMbl. TepMOJMHAMHMKA U €€ MPOTHOCTUYECKOE
3HaueHue. BHYTpeHHsAs sHepruss TepMOAMHAMUYEeCKOW cuctemsl. llepBoe Hauvano TEpMOAMHAMUKH.
Tennonepenaua. TennonpoBoaHocTh. KoHBEKLHMs: ecTeCTBEHHas W INpUHyAMUTENbHas. TemnoBoe
U3JIy4CHHE.

TensioBoe paBHoBecue. Temmeparypa. Bropoe Hauanmo TepmonuHamuiku. KoinyecTBO TEMIOTHI.
Tennoemkocts. TermnoBoe paBHOBecHe. TepMOAMHAMUYECKUE CUCTEMBI TPEX THUIIOB: U30JUPOBAHHBIC,
3aKpBITHIE U OTKpPBITHIE. TeMIiepaTypa Kak napameTp COCTOSIHUSL TEPMOJIUHAMUYECKOU CHCTEMBI.
TemnepaTypa u npucnoco0JIeHHOCTh K Heil ;KHUBbIX OPraHU3MOB.

Tepmoperynsiuugs B KUBOM mpupone. Temnonpoaykuuss ¢ TEIIOOTAaua. MexaHu3mbl
TEPMOPETYJISALNHN )KUBOTHBIX M pacTeHHid. TeMmeparypa Tena denoBeka u ee (pu3noIornyeckast poib.
Knaccudukanus *KUBOTHBIX [0 TEMIIEPATYPHOMY PEXKUMY Ha TOMOHOTEPMHbBIC, TOUKIIOTEPMHBIE U
rereporepmuble.  Knmaccudukanus opraHu3MoOB IO TeMIEpaTypHOMY HHTEpBaly  OOWTaHHUS.
AxkknuMaruzanus. TemneparypHblid pexuM.

Crpoenne mosekyabl u ¢Qu3HYecKue cBoiicTBa BoAbl. CTpoeHME MoOJIEeKynbl BoJbl. Boma kak
pactBopuTesb. @U3NUECKHE CBOMCTBA BOJbl: aHOMaJIbHAs TEMIIEpaTypHas 3aBUCUMOCTb IJIOTHOCTHU
BOJbI; BBICOKOE TOBEPXHOCTHOE HATSKEHHME BOJbl; aHOMAJIbHO BBICOKHME 3HAYEHUs TEMIIEpaTyp
KUIIEHUS] W TUIABJICHHMs BOJbI; BBICOKOE 3HAYEHHME TEIUIOEMKOCTH BOJAbL. 3HaueHHE (PU3MUECKUX
CBOMCTB BOJIbI [UIs1 IPUPO/BI.

DJIEKTPOJHTHYECKAasi aucconnanus. OCHOBHBIE IIOJIOKEHHS TEOPUM  DIIEKTPOJIUTHYECKON
muccormaruu (TO]). Dnextponutsl U HEdNIEKTpoiauThl. Kiaccudukamuss MOHOB MO pa3IuYHBIM
OCHOBaHUSAM. MeXaHnU3Mbl AMCCOLMAMM DJIEKTPOJIUTOB C Pa3HbIM THUIIOM XHMMHYECKOH CBS3H.
Crenens IeKTpoTHYECKOM nuccormainuu. Coiu, KUCI0Th U ocHOBaHus B cBeTe TO/I.
PacrBopumocTs. pH kak mokasarenpb cpeabl pacTBopa. PacTBOpUMOCTh M €€ KOJIMYECTBEHHAs
XapaKTepuCTHKa — Ko3((UIMEHT pacTBOpuMOCTU. MaccoBasi J0Js PaCTBOPEHHOI'O BEIIECTBA B
pactBope. Bona xak amdonut. [lonstue pH pacrBopa. 3nauenue pH B mpupoxe. 3Hadenus pH
(U3HOIOTMYECKUX JKUIKOCTEH YelloBEKa B HOpME.

XuMuyeckue cBOMCTBA BOABLI. B3auMozeiicTBue BOAbI ¢ MeTajulaMu. B3aumopelcTBue BOIBI €
okcuaamu. ['mapartaums. BzanmoneiictBue Boabl ¢ consimu. ['maponus. Paznoxxenue Boawl. [lonsarue
00 snekTponu3e U GPoToNu3e.

Bona — abuornueckuii pakrop B ku3HU pacreHuid. Poib Bompl B Omocdepe: KONBIOENb KU3HU,
cpena oOOHWTaHUS, YYaCTHMK OMOXMMHYECKHX IPOIECCOB, YYACTHUK CO3JaHHMs OMOTeOlIeHO30B,
perynarop KiIMMara Ha IulaHere.  [MIpoiu3 OpraHMYecKHWX BEIIECTB B JKHUBBIX OpraHU3Max.
Knaccugukanus pacTeHHid 10 OTHOLIECHHUIO K KOJIMYECTBY BOJBI B OKpPY’Karollel cpene: ruiaTopuThl,
TUAPOQUTHI, TUTPOPUTHI, ME30(PUTHI, KCEPODUTHI.

Cosenoctb kak a0uormyeckuii  ¢axrop. Comu. Knaccudukamus coneil.  Haubonee
pacpoCTpaHEHHBIE  KHCIbIE COJM, WX npuMeHeHue. JKecTKocTh  BOJBI. Comn kak
MUHepasiooOpa3zyromue BemectBa. Comu — abuotnueckuii paxrop. IlpucnocobneHHOCTs pacTeHUi

1 KUBOTHBIX K Pa3JINYHOMY COJIEBOMY PEXUMY. BiMsHHE COMM Ha OpraHU3M 4YelOBeEKa.

IlouBa kak aOmormueckmii ¢akrop. Ilonsarue o mouBe u kiaccudukaunus mnous. Ilpomecc
nmouyBooOpa3oBaHus. 3HAu€HUE TMOYBHI B MPHUPOJAE W KM3HHM YEIOBEKa: cpela OOUTaHUSA HKHUBBIX
OpPraHU3MOB; YKOHOMHUYECKOE 3HaueHHe, 00J1a1aeT III0A0POANEM, OKA3bIBAET CYIIECTBEHHOE BIHSHUE



Ha COCTaB M CBOWCTBa Bceil ruapocdepbl 3emin, SBISETCA TJIABHBIM PETYISATOPOM COCTaBa
aTMocQepsl 3eMiIH, BAKHEHIINN KOMIIOHEHT OMOTeOo1eH03a.

buoruyeckue ¢akrTopbl OKpyxkawiueil cpeabl. buotndeckue daktopel. buotuueckue
B3aMMOOTHOLIEHUS] MEXKIY OpraHM3MaMU: KOHKYPEHIUS, XWUIIHUYECTBO, CHUMOMO3, Mapa3UTHU3M.
ITpumepbl OMOTHYECKUX B3aMMOOTHOILIEHUH B IPUPOJIE.

IlousiTust MpocTpaHcTBa U BpeMeHH. [IpocTpaHCTBO U BpeMsl B KJIaCCUYECKOM MexaHuke HproToHA.
AGCOJIIOTHOE TPOCTPAHCTBO. OnHOPOOHOCTE TIPOCTPAHCTBA. M30TponHOCTE MPOCTPAHCTBA.
WueprmaneHas cucteMa oTcueTa | nepBblid 3akoH Heiotona. IlpeoGpaszoBanus ["anmues u npuHIMI
oTHocuTenbHOCTH ["aymmnes. AGcomotHoe Bpemsa. CnenmanbHas Teopus otHocuteabHocTH (CTO).
JlBa mnoctynata ~ CTO U OCHOBHbIE CIEACTBHS, BBITEKAIOUIME W3 HUX. OO6mas Teopus
otHocurenbHocTH (OTO).

Buopurmbl. Tunsl 6MOPUTMOB: (PU3HNOIOTHYECKUE M SKOJIOTHYECKHEe. [IpuMepsl pa3inyHbIX THUIIOB
OMOPUTMOB y pacTeHUH U )KUBOTHBIX. DoTonepuoausmM. buoputmsl yenoBeka. JJuCHHXpOHU3M.
Cnoco0bl nepenaun uHpopmanum B kuBOH npupoae. Ilepas U BTOpas CUTHAJIBHBIE CHCTEMBI.
OOmeH uH(popMaleld Ha Pa3IUYHbIX YPOBHSAX OpraHU3allMM KU3HHU. Peakuuu MaTpuyHOro CHHTE3a.
daronuros. Pednekc. dtonorus.

HNudpopmanuss u 4venoBek. Bo3HUKHOBeHHE U pa3BUTHE HOcuTeledl HMHpoOpMalMU C JpeBHEHIINX
BPEMEH JI0 HAallIeTO BPEMEHHU. DBOJIIOIHS COBPEMEHHBIX HH(POPMALIMOHHBIX PECYPCOB.

IIpakTnyeckune padornl

. OMIIUPUYECKOE NTO3HAHUE B U3YUEHUH €CTECTBO3HAHUSA.

. HabGnroenue 3a M3MEHEHHEM TEMIIEPATypHI JIbJIa M €T0 COCTOSIHUEM IIPH HarPEBaHHH.
. Habmoienue 3a mpopacranuem cemsiH pacou.

. HaGmrotenue 3a ropsimeii cBe4oi.

. 3ydenue 3Be3HOT0 Heba ¢ TOMOIIBIO TTOIBUKHOU KaPTHI.

. I3ydyeHue KoJIIeKMU TOPHBIX MOPOI.

. I3y4eHne KecTKOH BOABI U YCTPAHEHUE €€ KECTKOCTH.

. I3ydyeHne napaMeTpoB COCTOSIHUS BO3/lyXa B KaOMHETE.

9. Pacnio3HaBaHue OPraHNYECKUX COEIUHEHUN.

10. MI3yueHue MUKPOCKOIIUYECKOTO CTPOEHUS KUBOTHBIX TKaHEH.
11. M3yuenue pacTUTENBHON U JKUBOTHOM KIIETKH.

12. VI3yuenue npocTenimx.

13. M3y4yeHne B3aUMOCBSI3€l B UCKYCCTBEHHOM DKOCHUCTEME — aKBapUyME€ — U COCTAaBJIICHHE LieTIEH
MUTaHUS.

14. U3ydyeHue ObITOBBIX OTXOJIOB.

15. IIpucnoco0IeHHOCTh OPTaHU3MOB K Cpefie OOUTaHUS.

16. M3yuenue BOJTHOBBIX CBOWCTB CBETA.

17. N3yuenue n300pakeHusl, 1aBaeMOT0 JIMH30M.

18. MI3Mepenue yienpbHON TEMIIOEMKOCTH BOJBL.

19. UccnenoBanue cpeaibl pacTBOpa COJIEN M COKa PACTEHHIA.

20. N3yuenue coctaBa MOYBBI.

01N DN B~ WK =

11 kuaace
Muxpomup
OcHOBHBbIE CBeJICHUA O CTPOeHUHU aToMAa. [[pOTOHHO-HEUTPOHHASI TEOpHUs CTPOEHUS aTOMHOIO sIpa
J1. VIanenko u B. I'eilizenOepra. DnekTpoHHas o6ojouka. IM3orombl. CoBpeMeHHOE ompeaeseHue
MOHSTHS «XUMUYECKUN DIIEMEHT.
IHepuoanueckuii 3axon /. M. MenaeieeBa u cTpoeHne aroma.
[IpennochbIKu OTKPBITUA MEPUOIUYECKOro 3akoHa. [lepBble MOMBITKH KiIaCCU(PUKAUU XUMUYECKUX
271eMeHTOB. [lepHOaMYHOCT, B M3MEHEHMM CBOMCTB XMMHYECKMX JJIEMEHTOB U MX COEIUHEHUM.
[Tepuonnueckuii 3akoH B (opmymupoBke JI. U. MenneneeBa. CoBpeMeHHBIE MPEACTABICHUS O



IIPUYMHAX MEPUOJUYECKOIO0 HU3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB M HMX COCIUHECHMM.
CoBpemennas ¢opmynupoBka Ilepumoguueckoro 3akona. Ilepuoanyeckas cucTeMa XHUMHUYECKHX
annemenToB JI. M. MenzeneeBa kak rpaduueckoe oToOpakeHUe Mnepruoauyeckoro 3akoHa. CTpykTypa
nepuoIn4ecKkoil Tadbmuipl. [leproabl u rpymmsl.

3unavenue Ilepuoanuyeckoro 3akona u Ilepumoanyeckoii cucreMbl XumMmuyeckux 3jiemenTon /. U.
MenpeseeBa 11 GOpMHPOBAHHUS €CTECTBEHHOHAYYHOI KAPTHUHBI MHpa.

IIporHocTuyeckas cuiia U 3Ha4YCHHUE IIEPUOJAUYECKOTO 3aKOHA U MEPUOJUYECKON CUCTEMBI. 3HAYCHUE
IIepuonnueckoro 3akoHa u llepuonuyeckoi cuctemel xuMuuyeckux ieMeHToB [I. M. Menneneesa
JUIS Pa3BUTUS HAyKU U MOHMMAaHMs XUMUYECKON KapTHHbBI MUPA.

Baaropoansbie raspl. biaroponHbie rasbl, NPUYMHA UX CYIIECTBOBAHUS B aTOMAapHOM COCTOSIHHMM.
IIpumMeHeHHe 6JaropoIHbIX ra3os.

BemecrBa u nx kinaccupukanms. [Ipocteie (MeTamibl U HEMETAILIbI) U CJI0KHBIE BEIIECTBA (OKCHUIBI,
KHUCJIOTBI, OCHOBaHMs, cOJIM). AJUIOTPONMsSI Kak IpUYMHA MHOrooOpasust IpPOCTBIX BEILECTB.
Heopranuueckue u opraHnyecKue COeJUHEHUS.

Buabl XuMHYeCKHX CBsI3eil M THIIbI KPUCTAJINYECKHX PelieTOK.

WNonnast xumuueckas cBsi3b. Kartmonsl u aHuoHbl. Cxema oOpa3oBaHHS MOHHOW CBsi3U. VOHHBIE
KPUCTAJNINYECKUE PEIIETKU. XJIOPHUJ HATPUS — TUIINYHBIA NPEACTABUTENb COCAVUHEHUM C MOHHBIM
tunoM cBs3u.  KoBajieHTHas CBs3b Kak CBS3b, BO3HMKAIOIIAs 3a CYET 0Opa3oBaHUs OOIIKX
IEKTPOHHBIX Nap. ATOMHBIE M MOJEKYJSpHbIE KpUCTAUIMYECKUE pelmeTku.  Merammueckas
XUMHYECKas CBSA3b U METAJUINYECKUE KPUCTAIUIMUECKHUE PELLETKH.

Yraesonopoasl. Teopusi ctpoennst oprannvyeckux coeqruHennii A. M. Byrieposa.

[IpupoaHblil ra3, ero cocraB U HalpaBICHUs UCIOJIb30BaHUS B KAYeCTBE TOIUIMBA U XUMHUYECKOIO
celppsi. KonBepcusa Merana. CuHHTE3-ra3 M €ro HUCIOJIb30BAHUE MJIS IOJYYEHUS CUHTETHYECKOIO
OeHsuHa u MetaHona. IlpenenpHbIe M HENpeAeabHBIE YTIeBOAOPOAbl. KauecTBeHHBIE peakinuu Ha
KpaTHYIO CBs3b. OCOOEHHOCTH COCTaBa, CTPOCHMS M CBOWCTB OpraHUYECKUX coeluHeHUH. OCHOBHBIE
MOJIOXKEHUS TeOpHH XuMuueckoro crpoerust A. bytnepoa, @. Kekyne, A. Kymepa.

Hedrr m ee mnepepaGorka. Hedrtb, ee cocraB, ¢Qusnueckue cBOICTBA U NPOMCXOXKIECHUE.
DKOJIOrH4€eCKHe MOCIECTBUS pa3iuBa HEPTH U criocoObl 00pbObl ¢ HUMHU. [lomyTHBIN HedTAHOI ras,
ero cocran. [Ipoueccsl nepepaboTku HepTH: pekTuduUKanus U KpekuHr. IlpoaykTsl mepepaboTku
He(TU U UX UCTOJIb30BaHUE.

ITosmmmepsnl. OCHOBHBIE NMOHSTHS XMMHH BBICOKOMOJIEKYJIIDHBIX COEIMHEHUN: MOHOMED, MOJIHUMED,
AJIEMEHTAapHOE 3BEHO, CTeNeHb mnosuMepu3anuu. CrocoObl MONMy4YeHHs MOJUMEPOB: Ppeakluu
NOJMMEpHU3alM U TOJIMKOHJAeHcauuu. buonoaumepsl u ux Ouosnoruyeckass ponb. Ilmactmaccsl.
Tepmonutactel U peakroruiactel. [IpeacraBurenu miaacTMace U 00JacTH MX NMpUMEHEeHMs. BoiokHa.
ITpuponusle W XumMHuueckue BosIokHA. IlpencraBuTenn  BONOKOH M 00JacTH MX IMPUMEHEHHS.
Heoprannueckue noiumepsl Kak BEIECTBA ATOMHOM CTPYKTYPBI.

Cwmecn, ux cocras. [ToHsTHE O CMECH KaK CHCTEME, COCTOSIILEN U3 PA3IUYHBIX XUMUYECKUX BELIECTB.
Krnaccudukanus cMmeceit o BU3yaibHbIM NMPU3HAKAM U IO arperaTHoMmy coctosinuio. CocTaB cMeceii:
MaccoBasi 1 00beMHas J0JIM KOMIIOHEHTa cMecu. CrocoObl pa3ienieHus: cMeceil.

MucnepcHble cucrembl. [lonstie o aucnepcHoii cucreme. Knaccudukanus AucrnepcHbIX CUCTEM IO
pasMmepam TUCIIEPCHON (a3bl M arperaTHOMY COCTOSIHHIO TUCTIEPCHOHHOM CpeJibl U AUCTIEPCHOMN (hazbl.
3HaueHue AUCIEPCHBIX CHUCTEM B MPUPOJIE, MPOMBIIUIEHHOCTH U MOBCEJIHEBHOM >KM3HHM Ue€JIOBEKa.
I'pyboaucnepcHble cucTeMbl U MX Kiaccupukanus. [I[puMeHeHne STUX CUCTEM B TEXHHMKE U OBITY.
ToukoaucnepcHslie cuctemsl, ux kiaccupukanus. Koarymsuus. Cunepesuc. Pusnyeckue cBOWCTBa
ra3000pa3HbIX (MpOIaH-OyTaHOBasi CMECh B 3aXKHUTANKe), KUAKUX (OCH3WH) W TBEPABIX (mMapaduH)
QJIKaHOB:  arperaTHO€ COCTOSIHME, pPacTBOPUMOCTb B BojJie. [ opeHue mnpornaH-0yTaHOBOM cMecu
(3axuranka). OTHOIIEHUE NPEAETbHBIX U HEMPeAEIbHBIX YIJIEBOJOPOJOB K PacTBOPY I€pMaHraHaTa
Kanmusi U OpomHO#N Bozme. OOpa3zoBaHue HE(TSIHON IUIEHKM Ha MOBEPXHOCTH Bojabl. OOHapyxkeHHe
HENpeleTbHbBIX COCIUHEHUH B KHUIKUX Hedrenpoaykrax.  llomydeHue TmIIaCTUYECKOH Cephl.
[Tonyuenue Oemoro ¢ocdopa. Ilonyuenue mucTUIIMPOBaHHOW BOAbL.  OOpasmbl pa3IUYHBIX
JUCIEPCHBIX CHUCTEM: 3MYJBCUHU, CYCIEH3HMM, a’pO30JId, Teau M 30iu. llomydeHue KoJioMgHOro
pactBopa u3 xjopua xenesa (I11). Koarymsmus moixydennoro pactsopa. Dddexr Tunmans.



XUMHYeCKHEe PeaKIuH U UX Kjaaccupukanusa. XuMAYECKHE PEAKIUN WM XUMAYECKHE SIBJICHUS, UX
OTIUYHs OT (U3UYECKUX SBICHUH. Peakium 0e3 W3MEHEHHUS COCTaBa BEHISCTB: aJUIOTPONHU3AIUU U
n3oMmepusanuu.  Peakuuu, uaymue ¢ HM3MEHEHHEM YHCIAa M COCTaBa BEIIECTB: COCAUHEHUS,
pasnokeHus, 3amenieHusi, ooMeHa. Peaknuu, mpoTekaroniye ¢ BBIACICHUEM WM TMOIJIOLEHUEM
TEIUIOTHI: 9K30- U dHAOTepMUYeckue. Jlpyrue mpuszHaku KiacCH(PUKAUU XUMHUYECKHX peakluid Ha
npuMepe cuHTe3a okcuaa cepbl (VI): m3MeHeHHe cTerneHed OKHUCIICHHUS DJIEMEHTOB, OOpa3yIOIIUX
BEILIECTBA, UCIIOJIb30BAHNE KaTAIN3aTOPA, arpEraTHOE COCTOSIHUE BEILIECTB, HAIIPABIIEHUE MTPOLIECCOB.
Ckopoctb xuMu4veckoil peaknum. [loHsSTHE O CKOPOCTHM XMMHYECKOW peakuuu. ['oMoreHHble u
reTEePOreHHbIE PEaKLMHU. 3aBUCUMOCTh CKOPOCTH XMMHMYECKON pEaKIMu OT MPUPOJbl pearupyroinx
BEILIECTB, UX KOHILEHTpalMu. 3aBUCUMOCTb CKOPOCTH peakiuuu OT Temreparypsl. [IpaBuno Bant-
l'odda. 3aBUCHMOCTH CKOPOCTH pEaKIUH OT IUIOUIaJAM CONPUKOCHOBEHHUS BEIIECTB U HAIUYUS
KaTaJIn3aTopa.

Oxucaure/bHO-BOCCTAaHOBUTEIbHbIe peakuuu (OBP). Dnekrponns3. CreneHb OKUCICHUS U €€
ompeneneHue 1mo ¢opmyne coenuHeHus. I[lonstue 06 OBP. Okwucnutellb W BOCCTaHOBUTEID,
OKHCJIEHUE M BOCCTAHOBJICHHE. DJIEKTPOJIM3 PACILUIABOB M PACTBOPOB HA MPUMEPE XJIOPUAA HATPUS.
DNEeKTPOIUTUYECKOE MoJlydeHHe amoMuHus. IIpakTuueckoe IIPUMEHEHUE  DJIEKTPOJIN3A.
["asnibBaHOIUIACTHKA U TAJIbBAHOCTETUSL.

XuMu4YecKkHe MCTOYHMKHM TOKA. ['aqbBaHMYECKHE 3JIEMEHTHI Ha MpuMepe 3jeMeHTa Jlanuams—
SIxoOu, uX YCTpOMCTBO M MNPUHIMI JACUCTBUA. YCTPOMCTBO OaTapelku Ha MpUMeEpe CyXOro
IIEJIOYHOTO JIEMEHTA. Y CTPOMCTBO CBUHIIOBOTO aKKyMYyJsITOpa. [ ambBaHU3amus U MJIEKTPodopes.
HanouacTuuebl. Xapakrepuctuka HaHouacTull. [Ipuponnsie HaHouacTubl. HaHowacTuibl B KocMmoce,
atMocdepe, ruapocdepe, Oouochepe. HaHoUaCTHIIBI B TEXHUKE U TEXHOJIOTHSIX.

KoncrpyupoBanune nanomatepuanoB. OCHOBHbIE CLIOCOOBI MOJIy4eHHUSI HAHOYACTHUIL: «CBEPXY BHU3)»
U «CHHU3Y BBepx». MonekynspHblii cuHTe3 U camocOopka. HaHockomuueckoe BbIpalivBaHUE
KPUCTAJJIOB U MOJUMEPHU3ALIUSL.

HaHoTexHO0JIOTMH B KU3HM COBPEeMEHHOro 00uiecTBa. [loHATHE O HAHOTEXHOJIOTHSX. 3HAYEHUE
HAHOTEXHOJIOTUH B PA3IUYHBIX O0JACTAX HAYKU U TEXHUKH: DHEPreTUKe, DIIEKTPOHHUKE, METUIIMHE,
aBHAllMi U KOCMOHABTHKE, CEIIbCKOM XO3SIMICTBE, OXpaHE OKPYKAIOILIEH Cpelbl, ONTUKE. Y TJIEPOIHBIE
HAHOTPYOKU U 007aCTU UX IPUMEHEHHUSI.

Ye10BeK U ero 310poBbe

CucremaTnyeckoe 1oJI0KkeHHe YeJI0BeKa B MUpe »KUBOTHBIX.

buonoruyeckas kinaccudukanus yenoBeka. [IpsSMOXOIeHHE M €ro BIMSHHME Ha CKeJeT YeJOBeKa.
Pyka —opran u nponykt Tpyzaa. Pa3BuTie uepena u rojoBHoro mMosra ueioneka. llepBas um BTopas
CUTHAJIbHBIE CUCTEMBI. bruoconuanbHas Ipupoja 4eJIoBeKa.

I'enetuka 4enoBexka M MeToAbl ee M3y4eHusi. OCHOBHbBIC MOHATHS TEHETHKU: HACIEICTBEHHOCTbD,
W3MEHYMBOCTh, T'€H, XPOMOCOMBI,  MYTallMM, T€HOM, T€HOTHI, (DEHOTHII, TOMUHUPYIOIIUE U
perieccuBHbIE MpU3HaKU. ['eHOM uenoBeka U ero pacmudponka. IIpakThyeckoe 3HaYECHUE U3YUCHHS
reHOMa 4YeloBeka. MeToJbl M3yueHHs] TeHETHKH 4YeJIOBeKa: TeHEealoTMYeCKui,  OIU3HEIOBBIMH,
UTOreHeTHYeCKN. | eHeTnueckre 3a00JIEBaHMs YEIIOBEKA.

®usuka yenoBeka. CKeleT ¢ TOUKH 3peHust GU3NUECKOro MoHATHS o pbruare. KpoBooOpaieHue B
CBETe TUJIPOJUHAMHKHU: IyJbC, KpoBsiHOe paBineHue. [uddy3us kak ocHoBa (QopMUpOBaHUS
NEPBUYHON M BTOPUYHOM MOYHM B MOYKAX, a TAK)KE Ta3000MEeHAa B TKAHAX M JIETKUX. TepMoperyssus
C IIOMOHIBIO KOXHW MIYTEM TCIIOIPOBOIAHOCTH, KOHBCKIUH, H3IYUCHUA W HCHAPCHUA BOIBI.
DOnexTpoauHaMHUuYecKas MpUpoJa IepeJadyd HEPBHBIX HMMITYJbCOB. OnNTudecKkas CUCTEMa 3PEHHS.
AKycTHUYecKasl cucTeMa cliyxa ¥ rojiocooopazoBaHue.

Xumus yeaoBeka. XMMUYECKHI COCTaB Tesla YEIOBEKa: 3JIEMEHTHI U BEIIEeCTBA, UX KIacCU(PUKAIMS U
3HaueHue. Bopa, ee pynkiuu. Boauslit 6ananc B opraHu3Me uenoBeka. MuHepalibHbIe BEUIECTBA U
HUX pOJIb B JKU3HCACATCIILHOCTH OpraHni3Ma 4cCJIOBCKaA. 38.60J1€B3HI/IH, CBA3aHHBIC C HCAOCTATKOM HJIN
M30BITKOM HEKOTOPBIX XUMUYECKUX 3JIEMEHTOB B OPraHU3MeE YeJIOBEKa.

Buramunbl. I/ICTOpI/I}I OTKPBLITHA BUTAMHUHOB. BuramMuHBI Kak OHOJIOTMYECKH aKTHUBHEIE BCIICCTBA.
bosie3Hn, BBI3BaHHBIE HENOCTATKOM MM HM30BITKOM BHUTaMMHOB: aBUTaMUHO3bI, TMIIOBUTAMHHO3BI,



runepBUuTaMuHo3bl. CyTo4Hasi MOTPeOHOCTh YeIoBeKa B BUTAMHHAX M HUX OCHOBHBbIE (YHKIHH.
Knaccudpukanus ButamuHOB. BojopacTBopuMbie BUTaMHHBI Ha mpumepe BurammHa C.
XKupopactBopumblie BUTAaMUHBI HA IPUMEPE BUTAMHUHA A.

I'opmonbl. HepBHas u rymopaibHas peryjdlud IPOLECCOB KU3HEACATEIHLHOCTH OpraHu3Ma.
'opMOHBI Kak TpPOAYKTHI, BhIpabaThIBaeMble >keje3aMu BHyTpeHHel cekpenuu. Kiaccudukanus
TOPMOHOB 10 JK€JI€3aM, KOTOPbIE UX IIPOAYLHUPYIOT, U IO XUMHUYECKOU npupoae. CBoNCTBa TOPMOHOB.
Wucynun kak ropMoH O€lIKOBOM MPUPOAbl. AJpPEHAIMH KaK TOPMOH aMHHOKHUCIOTHOW HPHUPOJIBI.
CrepouHbie TOPMOHBI HAa IPUMEpE MOJIOBBIX. [ Unep- u runodyHKIHs xKelle3 BHYTPEHHEH CEKPEIIHH.
JlekapcTBa. Kpartkue cBeieHuss o 3apokieHuH U pa3Butuu (apmakonoruu. Knaccuduxamus
JIEKAPCTBEHHBIX CPEJACTB MO arperaTHOMY COCTOSIHUIO: JKHUJIKHE, TBEpPJbIE, MSTKHUE. AJKAIOUIBI.
Baknunbl. XumuoTepaneBTUYECKUE Mpenaparbl. AHTHOMOTHMKU. HapkoTudeckue — mpernaparsbl.
Hapkomanust u ee nocneactBus. ONTUMaIbHBIN PEXKUM MPUMEHEHUS JIEKAPCTBEHHBIX MPENapaToB.
310poBblil 00pa3 ku3HU. PU3MYECKHUE 30pPOBbE U €ro Kputepuu. llcuxuueckoe 310pOBbE U €r0
kputepuu. HpaBcTBEHHOE 3710pOBbE M €ro KpuUTEpUHU. TpU OCHOBHBIE COCTABIISIIOIIME 30POBOIO
oOpa3za KHU3HHM: PEXKHUM JHS, MPaBUIbHOE MUTaHHE, (U3MYECKas AaKTUBHOCTb U 3aHATHE CIOPTOM.
@dakTopbI, BIUSIONINE HA 3JI0POBBE YEJIOBEKA: OKPYXKAroIas cpeaa, MpoduiIakTHyecKasi BaKIWHAIINS,
CTpECCHhI, BpEIHbIE MPUBBIUKK. AJKOTOJIU3M U €ro nocieactsus. HapkomaHnus u ee mociecTBus.
du3zuka Ha ciay:xkOe 310pOBbs 4Yel0BeKa. AHTPONOMETPUS: HU3MEPEHHUE JJIMHBI M MacChl Tea,
CIUPOMETPUS U KU3HEHHAs] EMKOCTh JIETKUX. TeruioBble M3MEpeHHsl U Teruiorepanus. V3mepenue
apTepUaIbHOTrO AaBjieHHUS. [WNEpTOHMA W TUMOTOHUSA. YIJIBTPa3BYKOBas AMArHOCTUKA U TEpamusl.
Onektporepanus. JlazepHas Tepamnusa. MarHuTHBIA — pe30HAHC U PEHTIeHOJMArHOCTHKA.
®mooporpadust. Tomorpadus.

EctecTBO3HaHMe Ha ciry:k0e Ye10BeKa

DJIeMEHTAPHBI JIU JIeMeHTapHble YacTulbl? [loHsATHe 0 ¢u3uKe BBICOKMX PHEpruil. JInHenHbIi
YCKOPHUTENb 3JIEMEHTAPHBIX YacTUL, aIpOHHBIM Kosutaiaep. JlelleHHe aTOMHOIO sjpa: HPOTOHBI,
HeNUTpoHbl. DyHIAMEHTalIbHBIE YaCTULBL: JIENTOHBI M KBapku. POTOHBL. BO30HBI. AHTHYACTHLIBL.
boabmoii aapoHHbIl KoJuIalaep. MOHTaxX M YCTaHOBKAa bBosibmioro agpoHHOrO KoJulaizaepa.
IIpunnun neicreua kosutaiinepa.  IIpoucxoxknenue wmaccel. bo3on Xwrrca. IIpoucxoxkaeHue
Bcenennoii. AHTUMHUD.

AToOMHas »JHepreruka. [lomyueHue »>IEKTPUUECKOrO TOKA C TOMOIIBIO 3JIEKTPOreHeEpaTopa.
TpaguuuoHHas 5SHEpreTMKa W HETPAJUIMOHHAs DJHEpreTHKa. OCHOBHbBIE TOHSTHSI ATOMHOMN
SHepreTuku. PaanoakTUBHOCTb. SnepHble peakiuu. ATOMHas CTaHUUS W MpUHLIUN ee paboTel. ADC
Ha ObICTpBIX HeilTpoHax. PamuonsoromHsle TepmodnekTpuueckue reneparopsl (PUTOI'n), npuHmmn
ux neiictBug. O6macTu MpUMEHEHHUs aTOMHOM sHepreTuku. [lepcrneKkTUBBI MCIOIB30BAHUS ATOMHON
SHEPreTHKY Mocje KpymnHemei aBapun Ha ADC.

IIponoBosbcTBeHHasi mpodjeMa W NyTH ee pemeHus. ['eorpadus rToN0fa M €r0 MPUYMHBI.
OcHOBHbIE HaMpaBJIeHUs B PELIEHUH ITPOJOBOJIBLCTBEHHON MTPOOIIEMBI:

— HCIIOJIb30BAHUE XMMHUYECKUX BEIIECTB;

— CO3[JaHUE UCKYCCTBEHHBIX IPOAYKTOB MTUTAHMUS,

— METO/IbI CO3/1aHUs BBICOKOIIPOU3BOIUTENIBHBIX COPTOB PACTEHUM U MTOPOJT AKUBOTHBIX.
Buorexnousorus. [Touarrne 6MOTEXHOIOTHH KaK MMPOU3BOIUTEIHHON CHUIIBI OOIIECTBA, UCIIOIB3YIOMIEH
KMBBIE OpraHM3Mbl M OMOJIOTMYECKHE NpOIECChl B TMPOMU3BOACTBE. TpH 3Tama CTaHOBIEHHUS WU
pa3BuTHsg  OWOTEXHOJIOTHH:  paHHA, HOBass W  HoBeimas. ['eHHas  WH)KEHepHs.
I'enHOMOM(UIIMPOBAaHHBIE OpraHU3Mbl U TPAHCT€HHBIE MPOAYKTHL. KileTouHas WHXKEHEpHs.
KnonupoBanne. OMOpuOHaNbHbIE U CTBOJOBBIE KJIETKU. buonorudeckas HMHXeHEpUs KaK METOJ]
UCMOJb30BAHUSI MHUKPOOPTraHM3MOB B KauecTBe OHMOPEAKTOPOB Ul TOJYYEHHUS IMPOMBIIUICHHON
npoaykuuu.  OCHOBHbIE ~ HAaNpaBi€HHUs  MCIONb30BaHHMS  (EPMEHTATUBHBIX  IPOLIECCOB.
HNmmoOunn3oBaHHbIe (PEPMEHTHI.

Jlec u necoBoacTBo. Jlec kak ¢uroneHo3. Braxusli Tponnueckuii jec. Jleca ymepeHHOTO mosca.
3HayeHue yeca B 6uocdepe u )KU3HM UenoBeKa. JlecHble MOXKaphl, MPUUYMHBI UX BO3HUKHOBEHHUS,



TyLIEHHE M NPOQHIAKTHKA I0KapoB. JIECOBOACTBO KakK OTpacib pAacTEHHUEBOACTBA U HAyKH.
JleconuTOMHUKHU.

Cunepreruka. [IoHsTie 0 CUHEpPreTHKe U caMOOpraHu3alys OTKPBITEIX cucTeM. OOLMe NPUHIUIBI
cuHepreTuku. Touka Oudypkamuu M aTTpakT. Ponb CHHEPreTHKH Ui H3y4YeHHs MPUPOIHBIX M
COLMAIbHBIX SBICHUU. CTpPyKTYypHMpOBaHHE MATEPUAIBHOIO MUPA M €r0 H3Y4YCHHE CIELUaIbHBIMU
paznenamu ¢puzuku. DopMbl ABHKEHHUS MATEPUH.

EcTecTBO3HAHME U HCKYCCTBO.

30J10TOE CEUEHUE U €ro HCIOJIb30BAHUE B NPOMU3BEIACHUSIX APXUTEKTYPbI, KUBOIUCHU, CKYJIBITYPBHI.
ITocnenoBarenbHocTh PuOOHAUYM, €€ NPUMEHEHHE B HCKycCTBE. PacmpocTpaHEHHOCTh NpaBuila
30JI0TOr0 CEYEHUS U MociieoBaTeapHocT PUOOHAUYUH B )KMBOM IIpUpoie. bruoHMKa U apXuTeKTypa.
B3auMoONpOHUKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.

IIpakTnyeckue padoTnl

. U3yuenue ¢pororpaduii TpeKoB 3apsKEHHBIX YACTHIL.

. I[lomyuenue, cobrpanue 1 pacrio3HaBaHHE ra3oB.

. PacnosnaBanue miactmacc U BOJIOKOH.

. I3ydueHne XuMHYECKUX PEaAKIUH.

. COoopka rajibBaHM4eCKOro 3J€MEHTa U UCTIBITAHUE €T0 JACHCTBUS.

. Co3pait nmuuo peOeHka.

. OneHka nHAMBUAYAJIBHOTO YPOBHS 370POBbSI.

. OneHka 610JI0rM4ecKoro Bo3pacra.

. Onpenenenye Cyro4HOro paliioHa MUTaHUS.

10. M3yuyeHue siBeHUs 3J€KTPOMAarHUTHON WHIYKITUH.

11. VI3yuenue 30J10TOro CEUYEHUs Ha Pa3InYHbIX OObEKTAX.

O 00 1 N DN K WK =



TeMaTnuyeckoe MJIAHMPOBAHUE

10 kuaacc
Ne Ha3zBanmue Tembl/pa3aeia Kouu- Kouin4yecTBO KOHTPOJIBHBIX
4eCcTBO padoT/TecToBBIX padoT/3a4eTOB,
4acoB NPaKTHYeCKUX/J1a00paTOPHBIX padoT
(pU HAJIMYYIN)
KoHnTpoJbHbie IIpakTnyeckue/
padoTbl/3a4eThl JlaGopaTropHble
padoTshI
1 BBenenue 4
2 EcrectBOo3HaHMEe W  METOMBI 17 1 4
IIO3HAHUS MUpa
3 | Meramup 12 1
4 | OGomouku 3emiH: JHTOChEpA, 13 1 3
ruapochepa, atmochepa
5 | Makpomup. buocdepa 21 1 6
6 | Abuotnueckue GakTopel U 26 1 6
IPUCIIOCOOJIEHHOCTh K HUM
JKUBBIX OPTraHU3MOB
7 | IIpocTpaHcTBO U BpeMsi 4
8 3amuTa  HCCIEIOoBaTEILCKUX 2
IPOEKTOB
9 | UroroBoe moBTOpeHHE 3
UToro 102 4 20
11 xknacc
Ne Ha3Banue Tembl/pa3zaena Koun- KoimuyecTBO KOHTPOJIBHBIX
4eCTBO padoT/TecTOBBIX PadoT/3a4€TOB,
4acoB NMPAKTHYECKUX/JIa00PATOPHBIX PadoT
(Ipu HAJINYKH)
KoHnTpoJbHbie IIpakTyeckue/
padoThl/3a4eThl JlabopaTopHble
padoThI
1 | [oBTopenue wu o00o0OIIEHUE 7 1
kypca 10 knacca
2 | Mukpomup. AToMbl. Bemecta 34 1 2
3 XUMHUYECKUE PeaKIuu 13 1 2
4 | YenoBek W €ro 3I0pOBbE 21 1 4
5 | CoBpemeHHOE 23 2
€CTECTBO3HAHHE Ha CIyxK0e
4eJI0BEKA
6 | UroroBoe moBTOpeHme 4
UTOoro 102 4 10










