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00 ; éMBle, IIpEJICTABACHHBIX B IPOrpaMMax JIjIs Ha4aabHOro-00Hero-u-0cHOBHOTr0 06TiEro
aB. Kape/IpOH CCTCCTBCHHBIX HAYK o 4
06pa301§aHH§1. OnHaKQ (CoepKaHue TaHHOM pa60qﬁ1f;” TDOERaMMbl UMEET O0COOEHHOCTH,
0OyCJIOBIICHHBIE, BO-TIEPBBIX, HHTETPUPOBAHHBIM «ECTQETROHHOHAYUHBIM IPEIMETHBIM
collepKaHUEM U, BO-BTOPBIX, IICUXOJOTMYECKHMMH  BO3PACTHBIMH  OCOOCHHOCTSIMHU
00y4JaeMbIX.
PaﬁﬁgﬂngngMM@\;g(pl-,ggl"@g;g&@@ﬂagmo IS cpeHero (ToJIHOTO) 001Iero 00pa3oBaHus Ha
0a30BOMKYpOBHOTCOCTABIICHA M3 pacyeTa 4acoB, yKa3aHHBIX B ba3zucHoMm ydeOHOM TuTtaHe
(260 Ta 202 o

06Pa3OBATETENEIX | Jupeskenuii 06mero o6pasoBanust: Mo 3 vaca B Hegemo B 10—11
kiaccax (210 gacoB 3a j1Ba rojia 00y4yeHus).
[Ipu n3yueHnn ecTecTBO3ZHAHUS, T/I¢ BEAYIIYIO POJIh UTPAET MO3HABaTEIbHAS JIEATECILHOCTD,
OCHOBHBIC BHJBl YYCOHOW EATECTLHOCTH OOYYaroNIMXCsl Ha yYpOBHE YUYEOHBIX JEHCTBUN
BKJIFOYAIOT YMCHHS XapaKTepU30BaTh, OOBSICHATH, KJIAaCCU(UIIUPOBATh, OBJIAJIETh METOTAMHU
HAYYHOT'O NMO3HAHMS, TIOJTHO ¥ TOYHO BBIPa’KaTh CBOU MBICIH, apTyMEHTUPOBATH CBOIO TOUKY
3peHus, paboTatb B TpYIIIE, NPEICTaBIATh MU COOOIIATh €CTECTBEHHOHAYYHYIO

uHpopMaIMi0O B YCTHOM W mHchbMeHHOW ¢Gopme. Tak Kak €CTECTBO3ZHAHHME IIPEIMET

SKCIICPUMEHTAIIbHBINA,  00y1aroPH e g }EWWW) rpﬁ:ﬁflﬂ 9 UIaHUPOBATh, POBOJUTS,
MHTEPIPETUPOBATE SKCHEPUMEHT, NCTATH BRIBOMBL HA, eF0 OCHOBE U MPE3EHTOBATH €ro

pE3yIbTaThL. (npuaoxenne k OcHOBHOI 00pa3oBaTeILHOIl IporpaMme
KoHnennusa kypca ceoroma BopHaseModpeHiy OB wl svenudi BcreorBeHHOrO MHUpa B

rapMOHUU (PU3UKH, XUMUU, OUOI0TUH, (PU3HUECKOU reorpauu, aCTPOHOMUU U SKOJIOTHH.
[Ipeayiaraemplii Kypc €CTECTBO3HAHHUS OTJIMYAET OCHOBATEIbHBIM OXBAT BAKHEUILIUX
noHéITaet;: 38x0HOB M TeopUil YACTHBIX Y4YEOHBIX IUCHMUIUIUH, UX CHUHTE3 B 0OOOOIIECHHbIC
€CTECTBEHHOHAY HDIE IQHATIA, 3aKOHBI M TEOPHH. 3HauuTeIbHAs YacTh Y4eOHOTO BpEMEHU
OTBOJIUTCA Ha jabopaTopHble U npaktuyeckue padotel. ®I'OC B KauecTBe 0053aTEIBLHOTO
sleMeHTa Tpu OOy4YeHHMM B CTApUIMX KJaccax IIKOJIBI MPEeAyCMaTpUBAET BBIMOJIHEHUE
KaXKJIbIM CTApPIICKIACCHUKOM WHIUBUYAIBHOTO MTPOEKTA.

Ilnanupyembie pe3yJbTaTbl OCBOCHHUS Kypca

JIMYHOCTHBIMU pe3yJibTaTaMU 00yUYEHUs €CTECTBO3HAHMIO B CPEHEH 1IKOJIE SBISIOTCA:

* 6 chepe ommuowenull ooyuaowuxcs K cebe, K ceoemy 300pP06bl0, K NO3HAHUN cebs —

OpuCHTanusg Ha JOCTHIXKCHHUC JIMYHOI'O CYACThbi, pPCAIM3alUI0 ITO3MTHBHBIX JKHW3HCHHBIX



NEPCIEeKTUB, UHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K JTUYHOCTHOMY
CaMOOTIPEJICIICHUIO, CTIOCOOHOCTh CTAaBUTh IEIH U CTPOUTH KU3HEHHBIEC IUIAHbI; TOTOBHOCTD
U CIOCOOHOCTh oOecrneunTh cebe W CBOMM OJIM3KHM JIOCTOMHYIO KH3HB B IPOIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKOW M OTBETCTBEHHOW JESITEIBHOCTH, K OTCTAUBAHUIO JIUYHOIO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, BBIpA0AThIBATh COOCTBEHHYIO TIO3HUIUIO  II0
OTHOILIEHUIO K 00II€CTBEHHO-TTOJIUTUYECKUM COOBITUSIM MPOLIJIOT0 U HACTOAIIETO HA OCHOBE
OCO3HAHHUSI U OCMBICTICHUS] UCTOPUHM, TYXOBHBIX IIEHHOCTEH U JOCTHKEHUN HAIlIe CTpaHbI, K
CaMOPAa3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUU C OOILIECYEIIOBEYECKUMH LIEHHOCTSAMU U
ujeallaMi TPaXXKJAaHCKOro OOILIECTBA; NMPHUHATHE U peau3alus LIEHHOCTEH 3J0pOBOTO H
0e3omacHOro oOpasza >KM3HHU, OepeXHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K
COOCTBEHHOMY (DPU3MYECKOMY U MCUXOJOTUYECKOMY 3/I0POBbIO;

* 6 cihepe omnouenuti odbyuarowuxcsa k Poccuu xax k Pooune (Omeuecmay) — poccuiicKast
UJCHTUYHOCTh, CIOCOOHOCTh K OCO3HAHHUIO POCCUUCKOM UIEHTUYHOCTU B MOJHUKYJIHTYPHOM
COIIMYM€, YYBCTBO MPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCHIICKOTO Hapoja
u cynb0e Poccuu, maTpuoTu3M, TOTOBHOCTH K CITy)KeHHIO OTEUYEeCTBY, €T0 3alUTe; YBAXKCHHE
K CBOEMY HapoOJdy, YyBCTBO OTBETCTBEHHOCTH Itepesl POAMHOM, rOpIOCTH 32 CBOU Kpaid, CBOKO
Ponuny, mnpolioe M HAcToslllee MHOTOHAIMOHAIBLHOTO Hapoja Poccuu, yBaxeHue
rOCy/IapCTBEHHBIX CHUMBOJIOB (TepO, (mar, rumH); GOpMUpOBaHHE YBaXEHHS K PYCCKOMY
SA3bIKy KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii ®@enepanuu, ABISIOMEMYCS OCHOBOM
POCCUNCKON HACHTUYHOCTH U TIJIaBHBIM (DaKTOPOM HAIIMOHAIIBHOTO CaMOOIPEIeTICHUS;
BOCIIUTAHUE YBAXKEHUS K KYyJbType, S3bIKaM, TpaguldsaM W oOOb[4asiM HapoJIOB,
npoxuBarommx B Poccuiickon denepanuuy;

* 8 cqhepe omHOWEHUU 00YUAOWUXCA K 3AKOHY, 20CYOAPCMBY U SPAHCOAHCKOMY 0Ouecmay
— TPaXITaHCTBEHHOCTb, TPAXKIAHCKAs MO3UIMA AaKTUBHOIO W OTBETCTBEHHOIO YJIEHA
POCCHIICKOTO OOIIECTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE IMpaBa M OO0S3aHHOCTH,
YBAXAIOMIErO0 3aKOH M TMPaBOMOPSAIOK, OCO3HAHHO NPHUHUMAIOMIETO TPaJUIIUOHHBIC
HAIMOHAJIbHBIE U OOIIEYETIOBEYECKNE TYMAHUCTUYECKHE M JEMOKPATHYECKHE IEHHOCTH,
TOTOBOTO K YYacTHIO B OOIIECTBEHHOW J>XKU3HU; MPU3HAHUE HEOTUYKITAEMOCTH OCHOBHBIX
paB U CBOOOJI YEJIOBEKAa, KOTOPHIE MPUHAIICKAT KAKIOMY OT POXKICHUS, TOTOBHOCTh K
OCYIIECTBIICHUIO COOCTBEHHBIX MPaB U cBOOOJ 0e3 HapyIIeHUs IpaB U CBOOOJ IPYTHX JIHII,
TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MPaBa U CBOOO/IbI YEIOBEKA U IPaXJIaHUHA COTJIACHO
0OlIIepU3HAHHBIM TPUHIIMIAM U HOpMaM MEXIyHapOJHOIro IMpaBa U B COOTBETCTBUU C
Koncturynment Poccuiickoit @eneparuu, npaBoBasi U NOJUTHYECKAS TPAMOTHOCTB;
MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKu W
00I1IeCTBEHHON MPAKTHUKH, OCHOBAHHOE Ha JUAJIOTe KYJIbTYp, @ TaKkKe pa3IMuHbIX (popmMax
OOILIIECTBEHHOTO CO3HAHHUSA, OCO3HAaHUE CBOET0 MecTa B TOJUKYJIBTYPHOM MUDE;
UHTEPUOPU3ALMS [IEHHOCTEH JEMOKpPaTUM M COIHUAIBHOM COJMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAaHUIO OTHOUIEHWW B TPYyMIe WIM COIHAIBHONW OpraHu3allvu;
TOTOBHOCTh OOYYalOIMIMXCA K KOHCTPYKTUBHOMY YYacTHIO B TIPUHSATHU PEUICHUH,
3aTparuBaloNIUX TMpaBa W WHTEPECHl, B TOM YHCIE B PAa3IMYHBIX (opMax OOIIECTBEHHOM
CaMOOpraHu3allii,  CaMOYIpaBJCHHUS,  OOIIECTBEHHO  3HAYMMOW  JCSATEIBHOCTH;



NPUBEPKCHHOCTh WJACSIM HMHTEPHAIIMOHAIM3MA, JIPYXKOBI, pPaBEHCTBA, B3aMMOITOMOIIIH
HAPOJIOB; BOCIIUTAHUE YBAXXUTEIHHOTO OTHOIIECHUS K HAIMOHAIILHOMY JIOCTOMHCTBY JIFOJCH,
UX YyBCTBaM, PEJIMTHO3HBIM YOEKIEHUSM; TOTOBHOCTH OOYYarolIuXcCsl MPOTHUBOCTOSTH
UJCOJIOTUN IKCTPEMU3MA, HAIMOHAIM3MA, KCEHOPOOUU, KOPPYMHIUH, TUCKPUMUHAIMHA IO
COIMAJIBHBIM, PEIIMTHO3HBIM, PACOBBIM, HAITMOHAIBHBIM MPU3HAKAM U JAPYTUM HETaTHBHBIM
COIMAJTBHBIM SIBIICHUSIM;

* 8 chepe omHOWEHUL 00YUAIOUWUXCA C OKPYIHCAIOWUMU TH00bMU —HPABCTBEHHOE CO3HAHNE
¥ TIOBEJICHNE Ha OCHOBE YCBOGHUS O0IIEUEIOBEUECKUX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS
Y TIOBEJICHUS B TIOJUKYJIETYPHOM MHpPE, TOTOBHOCTH U CIOCOOHOCTH BECTH JTUAJIOT C
JIPYTUMHU JIFOABMH, IOCTUTATh B HEM B3aMMOIIOHUMAHUS, HAXOIUTh OOIIHE 1IETH
COTPYAHHYATH JUIS MX JOCTHKCHHUS; IPUHATHE TYMaHUCTUYECKUX [ICHHOCTEH, OCO3HAHHOE,
YBOXHUTEIHHOE U T0OpOKeTaTeIbHOE OTHOIIIEHHUE K IPYTOMY YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO; CIOCOOHOCTH K COMEPEKUBAHHIO B (DOPMHUPOBAHHUE TO3UTUBHOTO
OTHOUIEHUS K JIIOJISIM, B TOM YHCJIE K JIUI[AM C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 3]I0POBbSI U
WHBaIuIaM; OepeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY U
TICUXOJIOTUYECKOMY 37I0POBBIO IPYTHUX JIFOJICH, YMEHHE OKa3bIBATh MEPBYIO MIOMOIIIb;
dbopMHupOBaHUE BRIPAKEHHOW B MTOBEJICHUY HPABCTBEHHOM MO3UIINH, B TOM YHUCIIC
CIIOCOOHOCTH K CO3HATEIPHOMY BBIOOPY 10Opa, HPABCTBEHHOTO CO3HAHUS U TTOBEJCHUS Ha
OCHOBE YCBOEHUSI OOIIEUETOBEYECKUX IIEHHOCTEH U HPABCTBEHHBIX YyBCTB (UECTH, JOJTA,
CIPaBETMBOCTH, MUJIOCEPIHS U IPYKEIN00Ns), KOMIIETEHIIUH COTPYTHUYECTBA CO
CBEPCTHHUKAMHM, AECTbMHU MJIAJIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEeNbHOM,
0OIIECTBEHHO MOJIE3HOU, y4eOHO-HCCIIEI0BATENbCKOM, MPOEKTHON U IPYTUX BUIAX
JeSITeTbHOCTH;

* 6 chepe omHOWEHUL 0OYUAIOUWUXCS K OKPYICAIOUWEMY MUDY, K JHCUBOU NPpUpooe,
Xy002IcecCm8eHHOl KYibmype — MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, 3HAYMMOCTh HAYKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY,
BJIAJICHHUE JIOCTOBEPHON MH(MOpMAIUEH O MepeOBbIX JOCTUKEHUSIX U OTKPHITUSIX MUPOBOI U
OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCThH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U
00111ecTBa; TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSDKEHUN BCEH JKU3HH, CO3HATEIIBHOE OTHOIIIEHUE K HEITPEPHIBHOMY 00Pa30BaHUIO KaK
YCJIOBUIO YCIENIHON MPOdEeCCUOHATIBHONW U OOIIECTBEHHOU JIESITEIbHOCTH; HKOJIOTUYeCcKast
KyJIbTypa, OepeXKHOE OTHOIICHNE K POJHON 3eMJie, MPUPOAHBIM OorarctBaM Poccun u mupa,
NOHUMAaHUE BIHSHHS COI[MAIEHO-9KOHOMHYECKHUX POIIECCOB HA COCTOSIHUE MPUPOTHOMN U
COLIMAJILHOU CPEeJbl, OTBETCTBEHHOCTH 32 COCTOSIHUE MTPUPOIHBIX PECYPCOB, YMEHUN U
HABBIKOB Pa3yMHOTO IIPHPOIOIIOIB30BaHNSI, HETEPITUMOTO OTHOIICHUS K JCHCTBUSAM,
IIPUHOCSIIIMM Bpe SKOJIOTHH; MPUOOPETEHUE OTBITa SKOJIOTOHANIPABICHHOHN IeATeIHbHOCTH;
ICTETUYECKOE OTHOIICHUE K MHPY, TOTOBHOCTh K ACTETHUECKOMY OO0YCTPOHCTBY
COOCTBEHHOTI'O OBITA;

* 6 cthepe omHoOwlenuli odyuawuxci K mpyoy, 8 c@epe CoyuaibHO-IKOHOMUYECKUX
omHowleHull — YyBakeHHE BceX (OpM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTE CBOEH
cOOCTBEHHOCTH; OCO3HAHHBIN BBIOOP Oyaymieit npodeccnn Kak MyTh U CIOCO0 peamu3aiuu



COOCTBEHHBIX  JKM3HCHHBIX  IUIAHOB, TOTOBHOCTh  OOy4YarOImIUXCA K  TPYAOBOM
poeCCUOHATILHON JICSITEIPHOCTH KaK K BO3MOXHOCTH YYacTHsS B PEIICHWU JIMYHBIX,
OOIIIECTBEHHBIX,  TOCYJApPCTBEHHBIX,  OOIEHAMOHAIBHBIX  MPOOJEeM;  MOTPEOHOCTH
TPYAHUTHCS, YBOKCHUE K TPYAY U JIOJISIM TPYAa, TPYIOBBIM JOCTHKCHHAM, I0OPOCOBECTHOE,
OTBETCTBEHHOE M TBOPYECKOE OTHOUIEHHWE K Pa3HbIM BHUJAM TPYJIOBOH JI€ATEIIBHOCTH,
TOTOBHOCTh K CaMOOOCTY)XMBaHHWIO, BKJIIOYas OOyYCHHE U BBINIOJIHCHHE JOMAITHUX
00s13aHHOCTEH.

MeTanpeaMeTHble pe3yJbTaThl O0yUYeHUS! €CTECTBO3HAHUIO B CPETHEN IIKOJIE
MpeACTaBIEHbI TPEMSs TPYIIaMU YHUBEPCATbHBIX YU€OHBIX IEUCTBUH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Buinycknux nayyumeces:

* CaMOCTOSITEJILHO OMNpEJEeNsaTh e, CTaBUTh U (POPMYJIHUPOBATh COOCTBEHHBIE 3a/Ja4d B
00pa3oBaTeILHON JEATEIBHOCTH M KU3HEHHBIX CHUTYAIUSAX; ® OIIEHHBATh PECypcChl, B TOM
yucjae BpeMs W Jpyrde HeMaTepualibHble PECYpChl, HEOOXOJUMBIC JUIS JTOCTHKEHUS
MOCTABJICHHOW paHee 1ENH;

* COIIOCTABJIATHL HMECIOIINECS BO3MOKHOCTH M HEOOXOIMMBIC JUII JOCTHMOKCHMS 1NN
pecypesr;

* OpraHm3oBBIBaTh J(PGEKTHBHBIM IOUCK PECYypCOB, HEOOXOMUMBIX ISl JAOCTHIKEHUS
MOCTaBJICHHOM 1I€/IH;

* ONpEJIETATh HECKOIBKO MyTEH JOCTUKEHUS MOCTABJICHHOM 11€J1H;

* BEIOMPATH ONTUMAJIBHBIN MyTh JOCTHKEHUS 1IEJIH ¢ Y4eTOM d(hPEKTUBHOCTH PACXOI0BAHUS
PECyYpCOB U OCHOBBIBASACH HA COOOPAXKEHUSIX STUKU U MOPAJIH;

* 33]1aBaTh NIapaMeTPhbl U KPUTEPHUH, TTO KOTOPHIM MOXKHO OMPEACIIUTh, UTO 1€1b JOCTUTHYTA;
* COMOCTABJISITh MOJYYEHHBIA PE3yJIbTAT ICSITEILHOCTH C TOCTABJICHHOM 3apaHee 1ENblo;

* OLICHUBATH MOCIIEICTBUS JOCTH)KEHUS IMOCTABIICHHOM eI B YUeOHOH JesATEeIbHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOITUX JIFOCH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

Buinycknuk nayyumcesa:

* KPUTUYECKH OIICHUBATHh M MHTEPIPETUPOBATH HH(DOPMAIIHMIO C Pa3HBIX ITO3UIIHIA;

* pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B UHHOPMAIIMOHHBIX HICTOUHHUKAX;

* WCIOJIb30BAaTh PA3IUYHBIE MOJEJIBHO-CXEMATHUYECKUE CpEJICTBA IS MPE/ICTABICHUS
BBISIBJICHHBIX B UH()OPMAIIMOHHBIX HICTOUHUKAX TPOTUBOPEUHUIA;

* OCYHIECTBIISATh Pa3BEPHYTHIM MH(POPMAIIMOHHBIM MOUCK U CTaBUTh Ha €r0 OCHOBE HOBBIC
(yueOHbIe U TTO3HABATEILHBIE) 3a/1a4H;

* ICKaTh U HAXOJIUTh 000OIIIEHHBIE CIIOCOOBI PEIICHUS 3a/1ay4;

* MPUBOJIUTh KPUTHYECKUE apTYMEHTHI KaK B OTHOIICHUU COOCTBEHHOTO CYKJICHUS, TaK U B
OTHOILICHUH AEUCTBUM U CYXIECHUHN IPyroro;

* QaHAJIM3UPOBATH M MPEOOPaA30BBIBATH MIPOOJIEMHO-TTPOTUBOPEUHMBBIC CUTYAITUH;

* BBIXOJIUTH 3a pPaMKH yd4eOHOro TpeaMeTa M OCYIIECTBIATH IEeJICHANPABICHHBIN TOUCK
BO3MOYKHOCTH IIIMPOKOTO TIEPEHOCA CPEICTB U CIIOCOOOB ACHCTBUS;

* BBICTPAWBATh UHIMBUIYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO,



YUUTBIBAsE OTPAHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;
* MEHATH U yJIEP)KUBATh Pa3HbIe MO3UIUH B [I03HABATEIBHON JESATENbHOCTU (OBITh YUEHUKOM
U yuutenem; (opMyJIupoBaTh 0Opa30BaTENbHBIN 3alpOoC U BBINOJHATH KOHCYJIBTaTUBHBIE
(YHKIIMM CaMOCTOSATENbHO; CTAaBUTh MPOOIeMy U paboTaTh HaJ €€ PELIECHUEM;

YIPABJIATb COBMECTHOM MTO3HABATEIBHOM AESTEIIBHOCTHIO U MOJYHHSITHCS ).
KoMMyHHMKaTHBHBIE YHHBeEpcalbHbIe YUeOHbIe 1elicTBUS

Buinycknuk nayuumcsa:

* OCYLIECTBJIATH JI€JIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpPH 00pa30BaTeIbHON OpraHU3alllM, TaK U 3a €€ NpeeramMu);

* MpU OCYILIECTBIEHUU TPYNIOBOM pabOThl OBITh KaK PYKOBOJIUTEIEM, TaK U WIECHOM
POEKTHOW KOMAaHbl B Pa3HBIX pOJIAX (FEHEPATOPOM UJCH, KPUTUKOM, HCIOJHUTEIEM,
MPE3EHTYIOUIUM U T. 11.);

* pPa3BEpHYTO, JOTMYHO KU TOYHO H3JIAraTb CBOK TOYKY 3PEHUSA C UCIIOJIb30BAHUEM
aJIeKBATHBIX (YCTHBIX U IMCbMEHHBIX) A3BIKOBBIX CPEJCTB;

* pacro3HaBaTh KOH(DJIMKTOT€HHbIE CHUTyallud MW MpeloTBpalaTh KOHQIMKTHI 10 UX
aKTUBHOMU (pa3sl;

* KOOPJAWHUPOBATH U BBINOJIHATH PabOTy B YCIOBHUSIX BHPTYaJbHOTO B3aUMOJEUCTBUS (MIIH
COUYETaHUs PealbHOr0 U BUPTYaIbHOIO);

* COIVIACOBBIBATH IMIO3MIMM YJEHOB KOMaHAbl B Mmpouecce paboTel Hax O0O0IMKM
IPOYKTOM/PEIICHUEM;

* MPEACTABIATh IMyOJIMYHO pPE3yJbTaThl MHAUBUIYAIBHOW M TPYIIIOBON NEATEIbHOCTH Kak
Iepe]l 3HaKOMOM, TaK U Iepe]l HE3HAKOMOW ay IUTOPUEH;

* moa0upaTb NApPTHEPOB [Isl JEJIOBOM KOMMYHHUKAIIMM, HMCXOAS U3 COOOpaKeHUU
PE3yJbTaTUBHOCTU B3aUMOJECHUCTBUS, @ HE JIMYHBIX CUMITATH;

* BOCIIPUHUMATh KPUTUUYECKHE 3aMEUYaHus KaK pecypc COOCTBEHHOTO Pa3BUTHUS,

* TOYHO U €MKO (OpMYyJIHpOBaTh KaK KPUTHYECKHE, TaK M OJOOPHUTEIbHBIE 3aMEUaHusl B
azpec Ipyrux JIOJel B paMKax JIeJTOBOM U 00pa3oBaTelbHONM KOMMYHUKAIUU, n30eras mpu
3TOM JIMYHOCTHBIX OLICHOYHBIX CYKICHUM.

IIpeamMeTHbIe pe3ybTaThl N3yYEHUS €CTECTBO3HAHMS B CPEIHEN LIKOJIE

Buvinycknuk na 6azoeom ypoene nayuumca:

* IPUBOJUTH IPUMEPHI POJIU €CTECTBO3HAHUS B (DOPMUPOBAHUHU HAYYHOTO MUPOBO33PEHUS
Ha OCHOBE 3BOJIIOLMN €CTECTBEHHOHAYYHOM KapTUHBI MHpa ((pu3ndeckasi, MEXaHHuYecKas,
ANEKTPOJMHAMUYECKAsI, KBAHTOBO-TI0JIEBAs), @ TAKXKE €IMHCTBA 3aKOHOB IPUPOABI BO
Bcenennoi;

* KJIacCU(UIMPOBATh YPOBHU HAYYHOTO NTO3HAHUS U UX COCTABJISIONIME: MUPBI (HAHOMUD U
MUKPOMUP, MAKPOMHUP, METaMUpP), (PU3HUECKUE SIBICHUS, XUMUUECKHE PEaKIIIH,
OMOJIOTHYECKHE MTPOIIECCH], YPOBHU OpraHU3allud MaT€pUH, YPOBHU OpraHU3allUU KU3HH,

* WWUIIOCTPUPOBATH HA IIPUMEpax ACHUCTBUE U MPAKTUYECKOE IPUMEHEHNE OCHOBHBIX
($yHIaMeHTaIbHBIX (PU3HUECKUX TEOPUM U 3aKOHOB: KJIACCUYECKON MEXaHUKHU,
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH, TEPMOJNHAMUKH, KIIACCUYECKON JIEKTPOJUHAMUKY,
CHEUUaIbHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW TEOPUH (B OCHOBHBIXAJIEMEHTAX);



* pacro3HaBaTh (PU3NYECKHE MPOIECCHI B KOHTEKCTE MEXIPEIMETHBIX CBSI3EH;

* KCTOJIB30BATH JIJIS1 OTMMCAHMSI XapaKkTepa MpoTeKaHus GU3NUECKHUX MPOIIECCOB (PU3NUYECKUE
BEJINYMHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY HUMU;

* OIKCHIBATH YCJIOBUS MPUMEHEHUS (PU3NYECKUX MOjIeNel (MaTepralibHast TOUKA,
MaTEMaTUYECKU MAsITHUK, aDCOTIOTHO TBEPIOE TENO, UICATbHBIN Ta3, HieaabHas TeIIoBas
MallnHa, IJIaHeTapHas Mojienb aToma Pezepdopa, HyKIOHHAsE MOJENb SIpa, MOJIETIb aTOMa
BOJI0poJia o bopy) nipu perienun Gpuznyueckux 3aaay;

* pelllaTh KAYECTBEHHBIC U MPAKTUKO-OPUEHTUPOBAHHBIC (PU3MUECKUE 3aa4U C SIBHO
3a1aHHON (U3UYECKON MOJIETBI0 B KOHTEKCTE MEKIIPEIMETHBIX CBS3EH;

* IPEJCKa3bIBaTh CBOMCTBA XMMHUUECKUX PJIEMEHTOB HA OCHOBAHUHU MEPUOIUYECKOTO 3aKOHA;
* KJIacCU(PUIIMPOBATH BUABI XUMUUECKUX TIPEBPAIICHUN U MPEICKa3bIBaTh UX BO3MOMXKHBIE
POIYKTHI;

* PACCUUTHIBATH KOJUYECTBEHHBIE XaPAKTEPUCTUKH MPOCTEUIINX XUMUYECKUX
MPEBPALIEHU, UCTIOJB3YSl 1JI pacueTa 3aKOHbl COXPAHEHHSI MACChl BEIIECTB, TOCTOSIHCTBA
cocrtaBa, ABOTajipo;

* IPE/ICKa3bIBaTh U3MEHEHUSI CKOPOCTH XUMUYECKUX PEAKIINI B 3aBUCUMOCTH OT
TEMIIEPATYPhl U HATUYKS KaTallu3aTopa;

* IPUMEHATH MOHITUE O XUMUYECKOM PABHOBECHUU JJIsl OMMCAHUS CBOMCTB 0OPATUMBIX
IPOLIECCOB;

* IPUBOJAUTH IPUMEPHI MPAKTUYECKOTO UCIOJIH30BAHUS XUMUYECKUX BEIIECTB U UX PEaKINil
B MIPOMBIIJICHHOCTH U B OBITY;

* KJIacCU(UUMPOBATh OCHOBHBIE OMOJOTMYECKHE MAKPOMOJIEKYJIbI U 0a30BbI€ MPOLIECCHI, B
KOTOPBIX OHU YYaCTBYIOT;

* pacmo3HaBaTh OTJIMYMSA B CTPOCHHUH )KUBOTHBIX U PACTUTEIIbHBIX KIIETOK, a TAKKE
OJIHOKJIETOYHBIX OPTaHU3MOB TI0 OMMCAHUIO, Ha U300PKEHUIX UITU TI0]T MUKPOCKOIIOM;

* CpaBHMBATh BUJIbI JICTICHUS KIETKU (MUTO3 U MEH03); ONPEIENISITh CTaIMA MUTO3a T10
N300paXKeHUSIM;

* OOBACHATH POJIb (DOTOCHHTE3A B TEOJOTUUECKUX MPOIIeccax Ha 3eMiie U TOIIePKaHUH
CYIIECTBOBAHUS KU3HMU;

* CpaBHHBATh OMOJOTUYECKHUE OOBEKTHI MKy COOOM IO 3aJaHHBIM KPUTEPHSIM; JeTIaTh
BBIBO/Ibl M YMO3AKJIIOUEHUSI HA OCHOBE JIAHHOI'O CPaBHEHUSI; YCTAaHABIMBAThH CBSI3b
CTPYKTYPbI U PYHKIIUU OPTAHU3MOB;

* OINKCHIBATh (DEHOTHUI OpraHU3Ma; KIacCUPUIUPOBATh OUOIOTrHYeCKue OOBEKTHI MO
CYIIECTBEHHBIM MpU3HAKaM (OCOOCHHOCTH CTPOEHUSI, MUTAHUS, JbIXaHUS, PA3MHOXKEHUSI,
pPa3BUTHSA);

* XapaKTepU30BaTh U3MEHYUBOCTh MPOSBICHUS FT€HETUYECKON HH(POPMAILINK B TIOKOJICHUSAX
Ha OCHOBAaHHUH 3aKOHOMEPHOCTEW N3MEHUYMBOCTH U XPOMOCOMHOM TEOPUU
HACJIEJICTBEHHOCTH; CPAaBHUBATh HACIIEJICTBEHHYIO U HEHACIIEICTBEHHYIO H3MEHUYUBOCTD;

* pemaTh TeHETUYECKHE 3a7a4d Ha MOHOTHUOPHUIHOE CKPEITUBAHNE; COCTABIATh CXEMbI
CKpENIMBaHUS, UCTIONIB3YsI OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIHKY;

* pa3nuyaTh OCHOBHBIC TPU3HAKH MOIYJISIITUN ¥ OMOJIOTHYECKOTO BUIA;



* BBISIBJISITH MOP(OJIOrHYecKre, (PU3HOIOTHYSCKHE, TTOBEACHUYCCKUE aanTallii OPTraHu3MOB
K cpejie OOMTaHus U ICUCTBUIO SKOJIOTHYCCKHUX (PAaKTOPOB; MPOTHO3UPOBATH U3MEHCHHE
HKOCHUCTEM TI0]1 ICHCTBUEM BHEITHUX (haKTOPOB;

* HAXOJIUTh CXOJCTBO U PA3IN4Hs YeIOBEKA M )KHBOTHBIX; ONPEISIATH MOJIEIh
IKOJIOTHYECKHU TTPABMIIHHOTO TOBEICHUS B OKPYKAIOIIEH Cpefie; OIICHUBATh aHTPOIIOTCHHBIC
U3MEHEeHHs B Onocdepe;

* OIMCHIBATH OCHOBHBIC HAYYHBIC THIIOTE3BI O MPOUCXOXKAeHNN Beenennoit, ComHedHOM
CHCTEMBI U IIJIAHET;

* BBIJICJIATH OOITHE CBOMCTBA U OTIWYHS TUTAHET 36MHOM TPYIITBI M TUTAHET-TUTAHTOB;

* HCIIOJIb30BaTh €CTECTBEHHOHAYYHYIO TEPMUHOJIOTHIO TTPH ONMCAHHUH SIBIICHHM
OKPYIKaIOIIEero MHUpPa;

* KJTaCCU(UIIMPOBATh MOJIC3HBIEC UCKOMIAEMBIC TI0O XUMUIECKOMY COCTaBY, METOJIaM JOOBIUH,
00J1aCTH X UCIIOIL30BAHUS B TEXHOIOTHU,

* IPUMEHATHh €CTECTBCHHOHAYYHBIE TTOHSATHS M KOHIICTIIINH JIJIST ONTUCAHUS COBPEMEHHBIX
TEXHOJIOTMYECKUX JIOCTHKEHUH, BKIIIOYAsT HAHOTEXHOJIOTHIO U OMOTEXHOJIOTHIO;

* pacro3HaBaTh IPUHITUIIEI PAOOTHI M U3BJICKATh M3 OIUCAHMS HanOoJIee BaXKHBIC
XapaKTEPUCTUKU TPHUOOPOB U TEXHUYECKUX YCTPOUCTB;

* JICTIOJIL30BAaTh DJIEMEHTHI HCCIIEN0BATEILCKOI0 METOIA 71 BEIIBICHHUS B3aUMOCBSI3EH
MEXIy 00bEKTaMH U SIBJICHUSMU; POBOINTH HAOMIOACHUE, U3MEPEHHUE U ONTMCAHNUE;

* MPUMEHSITH B JICMOHCTPAITMOHHBIX M HCCIICIOBATEIBCKUX TICJISIX COBPEMEHHBIC PHUOOPHI
JUTSI I3MEPEHUS ¥ HaOJI0ICHUSI, HCTIONB3YS ONMMMCAHKE WIIW TTPEIIOKCHHBINA alTOPUTM
IKCIIEPUMEHTA;

* BBIJICJIATH TIEPCOHATBHBIN BKJIA]] BEIMKUX YUCHBIX B (DOPMUPOBAHKE COBPEMEHHOMN
CCTCCTBEHHOHAYYHOW KapTHUHBI MUPA,;

* 0CO3HaBaTh HEOOXOUMOCTh COOIIOICHUS MIPEANMMCAHNI U TEXHUKH 0€3011aCHOCTH,
npejiaraeéMbIX B HHCTPYKITUSAX 10 UCIIOJIB30BAHMIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH,
ANEKTPUUYCCKUX MPUOOPOB, CIIOKHBIX MEXaHU3MOB,;

* BBIJICJIATh OCHOBHBIC TIPU3HAKH 3I0POBOTO 00pa3a KU3HHU; OOBICHATH POJIb
OTPHUIIATEIHLHOTO BIUSHUS AJTKOTOJIS, HIKOTHHA, HAPKOTUYECKUX BEIIECTB, MyTareHOB Ha
3I0POBBE OPTAHU3MA U 3aPOJIBIIIIEBOE PA3BUTHUE; OMPEALISITH BO3ZMOKHBIC TPUIHHBI
HACJICICTBEHHBIX 3a00JICBaHU.

EcTrecTBO3HAHME U METOABI MO3HAHUS MUPA

IIpeamMeTHbIe pe3yJabTaThl OCBOCHUS TEMbI IIO3BOJISIOT:

— BOCIIPOM3BOIUTH CBEJICHUS O B3aMMOOTHOIIICHNUHY YEJIOBEKA M MIPUPOJIBI, 00 3Tamax
Pa3BUTHS €CTCCTBO3HAHUS;

— IrpaMOTHO TIPUMEHSTh €CTCCTBEHHOHAYYHYIO TEPMUHOJIOTHIO TIPH ONTUCAHUU SBJICHUN
OKPYIKaIoIIero MHUpa;

— BOCIIPOM3BOJIUTH OIPEJICICHUS TEPMUHOB U TIOHATUH (MaTepus, SMIIMPUICCKUN U
TEOPETUICCKUIN YPOBHHU IMO3HAHHUS, SKCIIEPUMEHT, HaOJII0ICHUE, MOJICIIMPOBAHME).
Meramup

IIpeamMeTHble pe3yabTaThbl OCBOSHUS TEMBI MIO3BOJISIOT:



— (opmynupoBaTh 3akoHbl Keriepa, 3ak0H BCEMUPHOTO TATOTEHUS;

— II0KAa3aTh CB3b MEXKY CBETUMOCTBIO, LIBETOM U TEMIIEPATYPOU 3BE3/bI;

— OOBSACHSATH, UTO TAKOE TaJJaKTUKH, KAKOBBI KX MAacChl, KaKk OHH YCTPOECHBI U U3 YETO
COCTOST, XapakTepu3oBarh Hamy [ anaktuky — Mneunsiii [1yTs;

— IpoBOJUTH cpaBHEHUE Mepkypusi, Benepsl, Mapca, FOnutepa, CarypHa, YpaHna u
Hentyna ¢ 3emieii o penbedy MOBEPXHOCTH U COCTAaBY aTMOCHEPHI;

— OOBSCHATH CyTh TEOPUHU BOJIBIIOTO B3pbIBA, B YEM 3aKIIIOYAETCS KPACHOE CMEILIEHUE U
YEM OHO BBI3BAHO;

— ONUCHIBATh (PU3NUECKUE XAPAKTEPUCTUKH 3€MJIU, €€ BHYTPEHHEE CTPOCHUE U
XUMUYECKUN COCTaB JIUTOCHEPHI;

— 00OCHOBBIBATh BO3HUKHOBEHHUE 3€MJIETPSICEHUH U IyHAMMU;

— (opMynupoBaTh MOHATUS «MHPOBOI OKEaH» U «BOJABI CYIIN»;

— XapaKTEpPU30BaTh OCHOBHBIE TTOKA3aTENN MOTOAbl — TEMIIEPATYPY BO3AyXa,
aTMocdepHoe JaBJIeHUE, HAMPABICHUE U CKOPOCTh BETPA, BIAKHOCTh BO3/1yXa, 00JIaYHOCTh
U OCAJKH.

Maxkpomup

IIpeameTHbIe pe3yJbTaThI OCBOCHUS TEMBI IT03BOJISIOT:

— (hopMynHpoBaTh MEPBBI U BTOPOI 3aKOHBI TEPMOAMHAMHUKHN, OCHOBHBIE TIOJIOKEHUS
TEOPUH MPOUCXOKACHUA kU3HU Ha 3emiie A. 1. OnmapuHa, OCHOBHBIE TOJIOKEHUS
KJIETOYHOM TEOPUH, CYTh IBOJIOLMOHHOrO yueHus Y. [lapBuHa;

— MPUBOJUTH IPUMEPHI HEOOPATUMBIX U 0OPATUMBIX MTPOLIECCOB U3 pa3HbIX 00JIacTei
€CTeCTBO3HAHUS ((PUBUKU, XUMUU, OUOJIOTHN);

— OOBSICHATH MOHATHUS: OpraH, CUCTEMa OPraHOB, TKaHb, OPTaHU3M, YKOCHCTEMA,
POYIIEHTHI, KOHCYMEHTBI, peAyLIEHThI, Onocdepa, Hoocdepa, TexHochepa, MyTalus;

— NEPEUHCIISTh CYIIECTBEHHbBIE PA3JINUUs IPOKAPUOT U SYKAPUOT;

— OIUCHIBATh CTPOCHUE BUPYCOB, OOBSICHATh, IOYEMY X PACCMATPHUBAIOT KaK
CBOEOOPa3HBI MOCTHK MEXIY KUBOW U HEXXHBOU MPUPOJION;

— Ha3bIBaTh BEPXHIOIO U HUKHIOIO TPAHUIIBI OMOChEphl U IEPEUUCIATh (PAKTOPHI, KOTOPHIE
ABJISIIOTCS OTPAHUYMBAIOIIMMU JJIS1 ATHX CJIOEB C TOUKH 3peHUs (PU3UKU, XUMUU U OUOJIOTUH;
— MPHUBOJUTH OCOOCHHOCTH KJInMaTa Poccruu M MECTONONOKEHUS CYIIECTBYIOIINUX
IIPUPOJIHBIX 30H HA TEPPUTOPHUH HAILLIEW CTPAHBIL;

— OINPENENATH MOHIATHE KIIMMATa U TI0Ka3bIBaTh, UTO OH SIBJISECTCS BaKHEUILIEW IPUYNHON
IIPUPOJHON 30HAIILHOCTH;

— OOBSICHSATH, UTO NIPEJICTABIISAECT COOOM CBET C TOUKH 3peHUs (PM3UKHU U YTO TAaKOE IIKaia
3JIEKTPOMAarHUTHBIX BOJIH;

— OIKCBIBATh, KAK MPOSBISAETCS aJanTaluus PaCTeHUN K MAKCUMAJIBHOMY HCIIOJIb30BaHUIO
COJIHEYHOTO CBeTa AJi (POTOCUHTE3A;

— (hopMyIHpOBaTh MOHATHE «BHYTPEHHSS SHEPTHUs» U OOBSCHATH CYLIECTBYIOLIUE CIIOCOOBI
VU3MEHEHMS BHYTPEHHEW SHEPIUH; IOHATUE TEIUIONEpeaday U TPU BUA TEILUIONEPEIayn;
— MEPEeUnCsITh (PU3NUECKHE U XMMUUYECKHE CBOMCTBA BOJIbI, TPYIIIHI BEIIECTB MO UX
CIIOCOOHOCTH K 3JIEKTPOIUTHYECKON TUCCOLUALIY;



— OOBSICHSTH, KaK MPOUCXOUT KPYTOBOPOT BOJIBI B IIPUPOJIE,

YTO TaKO€ THAPOJIN3, INIAHKTOH, HEKTOH U OEHTOC, YTO TaKOE TI0YBA U KaK OHA 00pa3yercs;
— OIMCHIBATh B3aUMOJICUCTBHS OPraHU3MOB, HACEJSIFOLIUX [10YBY;

— CpaBHUBATh XUIIHUYECTBO U MAPa3UTU3M, IPUBOJIUTh MPUMEPHI PACTEHUM U )KUBOTHBIX,
B3aMMO/ICHCTBYIOIINX 10 3TOMY THILY;

— OMPEENATh MOHATUS peduiekc, pedieKTopHas 1yra, GaronuTo3, OHOPUTMBI,
dboToneproau3M.

Muxpomup. Atombl. Bemecrpa. Peakuun

IIpeameTHbIe pe3yJabTaThl OCBOCHUS TEMBbI IO3BOJISIOT:

— Ha3bIBaTh MOJIETIU CTPOEHUSI AaTOMOB U OOBSICHATh, B YEM pa3HUIlA MEXY HUMHU,
XapaKTepHU30BaTh UX IOCTOMHCTBA U HEJIOCTATKU;

— OOBSICHATH MOHATHS: AIEKTPOHHAA 000JI0UKa aTOMa, YHEPTeTUYECKUN YPOBEHD
AIIEKTPOHA, JJIEKTPOHHOE 001aK0 (OpOUTalk), KATHOH, AaHUOH, JIEKTPOOTPUIIATEIHHOCTD;
— KJIaCCU(pUIIUPOBATH BUIbBl XUMUYECKUX CBSI3€H (MOHHAsS, KOBAJICHTHAs, METAILTUYECKAs) U
MEXaHU3M UX 00pa30BaHUs;

— 0XapakTepu30BaTh (PU3HMUECKHUE CBOIICTBA METAJUIOB U CILIAaBOB, HA3BaTh CAMbIE
IJIACTUYHBIE METAJLIBI, METAJUIBI C CAMOM TIJIOXOU 3JIEKTPOIPOBOIHOCTBIO, CAMBIN JIETKUHN 1
CaMBbIil TSKEIBIA METAJI, TYTOIIJIABKAE METAJLIIbI;

— copMyIHpOBaTH TPU MOJOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUU B COBPEMEHHOM
BapUaHTE, EPEUUCIIUTh arperaTHble COCTOSIHUS BEILIECTBA;

— ONpPEAEIATh XapaKTEPUCTUKY MPUPOJIHOIO ra3a, ero CocTaB u

KOJIMYECTBEHHOE COACPKAHUE €r0 KOMIIOHEHTOB;

— XapaKTepU30BaTh OCHOBHBIE CBOWCTBA U COCTaB HE(TU, EPEUUCTUTH (HpaKIINUH,
noJiy4aeMble MpH MeperoHke HedTu;

— OMHUCATh CyTh aMOP(HOT0 COCTOSIHUS TBEPJIBIX BEIIECTB, IEPEUUCIUTD U3BECTHHIC
aMmop(dHbIE BEIIECTBA U yKa3aTh 00J1aCTh UX TPUMEHEHUS;

— JI0Ka3aTh OTHOCUTEIBHOCTh KJIACCU(PUKALIMU OPTaHUYECKUX U HEOPTaHUYECKUX BEILECTB;
— Ha3BaTh OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOECHUSI OPTraHUYECKHUX
coenuHeHuil A. M. bytneposa, @. Kekyne, A. Kynepa;

— OOBSICHATH, YEM OTJIMYAIOTCS PEAKIUHU TOJMMEPU3ALINN U TOJIMKOHICHCALIUH, U
WUTIOCTPUPOBATH 3TH PEAKIIMHU PUMEPaAMU;

— CHCTEMAaTH3UPOBATh BUbI CMECE 110 COCTaBY, BBIPA3UTh COCTAB Ia30BbIX, TBEP/IbIX U
JKUJIKMX CMECEH;

— KJIacCU(UUUPOBATH IUCIIEPCHBIE U KOJUIOUIHBIE CUCTEMBI, onucaTh 3P ekt Tunaans;
— CpaBHMBATh CBOICTBA U CTPOEHUE AIUTOTPONHBIX MoAuduKkauii pocdopa, yriepoaa,
0JIOBA;

— OOBSCHATH MOHATHUS: XUMUYECKasl Peakilys, KaTalu3aTopbl, (PEpMEHTHI, XUMUYECKOE
paBHOBecue, npuHiui Jle [laranbe;

— OOBSACHATH, KAKHE PEAKIIMHN HAa3bIBAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIMU, U
paccuuTaTh CTENIEHb OKUCIICHHUS JIEMEHTOB 10 (OpMyJiaM UX COeTUHEHUH;



— 0XapaKTepU30BaTh METO/IbI JICUEHHUS — rajbBaHU3AIINIO U AJIEKTpOodope3, MPOBECTU
CpPaBHMUTEJIbHBIN aHAJIN3 MPOLIECCOB TaJbBaHU3ALIMU U 3JIEKTpodopesa.

YeJ10BEK M €ro 310pOBbe

IIpeameTHsbIe pe3yJabTaTbl OCBOECHUS TEMBI II03BOJISIIOT:

— O0OBACHSATH, KaK B MPOLIECCE IBOJIOLUHU U3MEHsIIach (hopma yepera u pa3BUBAJICS MO3T
YEJI0BEKa;

— 0XapaKTepHU30BaTh YEJIOBEKA KaK OMOCOLHUAIBHOE CYILECTBO;

— OIMCHIBATh OCHOBHBIE MOHATHUS TEHETUKU, METO/Ibl U3YUEHHS T€HETUKH YEJIOBEKA,
O0O0BSACHATDH, YTO U3yUaeT (DAPMOTECHETHKA, STHOICHETHKA U NTAJI€Or€HETHKA;

— Ha3bIBaTh NPUOOPHI U anmaparhbl, KOTOPble PUKCUPYIOT U 3aMKMCHIBAIOT OMOTOKH Cep/la,
ANEKTPUUECKUE KOoeOaHUs TOJIOBHOTO MO3ra, C MOMOIIbIO KOTOPBIX U3MEPSIIOT KPOBSIHOE
NABJICHHUE;

— OIKUCHIBATh, KaK GUIBTPYETCS KPOBb B HE(PpOHAX, KaK MPOTEKAET MPOIIECC
TEPMOPETYJISILUN B OPraHU3ME YEJIOBEKA;

— MEPEYUCIINTh XUMUYECKHE IJIEMEHTBI, KOTOPBIE COJIEPKATCS B OPraHU3ME YEIOBEKA,
IPUBECTU IPUMEPHI MAKPOIJIEMEHTOB, MUKPO3JIEMEHTOB U YJIBTPAMUKPOAJIEMEHTOB B
OpraHU3Me€ Y€JIOBEKA;

— Ha3BaTh 3a00JI€BaHUs, CBA3aHHBIE C HEJOCTATKOM WJIA N30BITKOM Pa3HbIX XUMUYECKUX
3JIEMEHTOB B HAllleM OPraHU3ME;

— ONPEAEIATh PA3HUILY MEXAY aBUTAMUHO30M, THIIOBUTAMUHO30M U TUIIEPBUTAMHHO30M,
Ha3BaTh 3a00JIEBAHMS, BI3BAHHBIE HEJIOCTATKOM B Opranusme ButaMuHoB C, A, D;

— ONpeAeATh (PYHKIIMM TOPMOHOB B OPraHU3ME YEJIOBEKA U MEPEUUCINTh OCHOBHBIE
CBOMCTBa TOPMOHOB M T'PYIIIbI, HA KOTOPbIE OHU JCIATCA [0 CBOEH XUMHUUYECKOU MPUPOJIE;
— copMyIHPOBATH MOHATHUS: ATKAJIOUIbI, SHIOPPUHBI, BAKIIUHBI, AHTUOMOTHKH,
XUMHOTEpaIus;

— ONMCHIBATh NOHATHUS (PU3UUECKOTO, ICUXUYECKOIO U HPABCTBEHHOT'O 3/I0POBbS U
WUTIOCTPUPOBATh IPUMEPAMH KJIIACCUUECKUX ITPOU3BEICHNN JTUTEPATYPBI U UCKYCCTBA;
— OOBACHSATH, UTO TAKOE )KM3HEHHAs] EMKOCTD JIETKUX U €€ CPEeIHUE MOKa3aTeNu;

— OOBSACHATH NOHATHSA: aHTPOIIOMETPHS, MATHUTHBIA PE30HAHC, PEHTI€HOANATHOCTHKA,
yIIbTPa3BYK, dJEKTpo(opes, aHTPOIIOMETPHSI.

EctrecTBO3HAHME HA CaIyK0e Ye10BeKa

IIpeameTHbIe pe3yJabTaThl OCBOCHUS TEMbI I03BOJISIOT:

— MEPEYUCINUTD dJIEMEHTAPHbIEC YACTHUIIBI U JaTh UX KPATKYIO XapaKTEPUCTUKY, COCTAB
IIPOTOHOB U HEUTPOHOB;

— JIoKa3aTh 0e30macHOCTh bonbIoro aipoHHOro KoJuiaiaepa Uik OKpy>Karollero Mupa;
— MOJICYATATh CYMMapHYI0 SHEPIHUIO MPOTOHOB, CTAIKUBAIOIINXCS B KOJUIAUIEpE;

— CpaBHHUBAaTh XapaKTEPUCTUKY pa3HbIX BUAOB 3ekTpocTaHuuii — ['9C, TOC u ADC,
ONMCBIBATH MPUHLUII JEHCTBUS TEPMOIIIEKTPUYECKOTO TEHEPATOPA;

— OOBSACHATH NOHATHUS: PETYJIATOPHI POCTA, NECTULIH/IbI, PEEIUIEHThI, UCKYCCTBEHHAs
MU,



— 0XapaKTepU30BaTh TEHETUUECKH MOIUMUIIMPOBAHHBIE OPTAHU3MbI U TPAHCTCHHbBIE
MPOJYKTHI, & TAKXKE CITOCOOBI X MOIYYCHHUS;

— OMPENIENATh MPAKTUYECKOE 3HAUEHNE HAHOTEXHOJIOTUM JIJIsl Pa3BUTHUS SJIEKTPOHUKH,
MEJIULINHBI, CETbCKOTO X0351UCTBA, IKOJIOTUU, ONITUKH, aBUALIMM, KOCMOHABTHKHU U JIPYTUX
o0JlacTeil 4eT0BEUECKOU eI TENbHOCTH;

— OOBACHSTH NPUHLIUIN PabOThl MUKPOBOJIHOBOM ME€YH, HArPEeBaTEIbHBIX MPHUOOPOB,
OTJIMYME JTFOMUHECLEHTHOM JIaMIIbl OT CBETOAUOIHOM;

— pacmno3HaBaTh MAPKUPOBKHU JJOOABOK, COAEPKAIIMXCS B IPOJIYKTaX MUTAHUS, HE
pekoMeHayeMbIX ['occaHdIuIHAI30pOM ISl YIIOTPEOICHUS;

— chopMYJIMPOBATH, UTO TAKOE CUHEPTreTUKAa U CAMOOPTaHU3alIUsI CIIOKHON CUCTEMBI, U
PACKpPBITh 3HAYECHUE CUHEPTEeTUKH JIJIS TO3HAHUS MaTEPUAIBHOTO MUpPa U COLUAIIBHOTO
pa3BUTHS OOLIECTBA;

— OIPENENATH MOHITUE 30JI0TOTO CEYEHUS, TPUBOJUTD PUMEPHI EI0 UCIOJIb30BAHUS B
UCKYCCTBE, apXUTEKTYype, KnHeMarorpade, mo33uun, My3bIKe U B IPUPOJIC;

— copMynHMpoBaTh MOHATHE «OMOHUKA» U MIOKA3aTh, TJI€ HAXOIAT BOILIOIIECHUE €€
MPUHIIUIIBL;

— NPOULTIOCTPUPOBATH B3aUMOCBS3b IIPUPOJIbI U TEXHUKH HAa IpUMEPaxX U3 OMOHUKH.
Buinycknuk nonyuum 603mM0MCHOCHb HAYYUMbCA:

® COOTHOCUTH OOBEKTHI JKUBOU U HEKUBOM MPUPOJIbI CACTEMHO C TOUKHU 3PECHUS
€CTECTBEHHOHAYYHOW KapTUHBI MUPa HA OCHOBE CUHTE3a (PU3NYECKOM, OMOIOTUYECKOU U
XUMHUYECKON KapTUH MHUPA; MOHUMATh TPAHUIBI IPUMEHUMOCTHU CYIIECTBYIOIINX TEOPUH;
* UCIIOJIb30BATh MOJIEH JECUCTBUSI €CTECTBEHHOHAYYHBIX 3aKOHOB M KOHLIETIIIAM J1JIsI
ONMCAHUSA SIBJICHUI U TIPOLIECCOB PEATBLHOI0 MHUPA;

* HAXOJMUTh B3aUMOCBSI3U MEXAY (HOpMOIi U copiepKaHuEeM, TPUUUHOMN U CIIEICTBUEM,
€IMHUYHBIM, OCOOCHHBIM U OOIIIUM, TeOpuel U (hakTaMu AJi1 €CTECTBEHHOHAYYHbBIX
00BEKTOB U MPOIIECCOB;

* IPOBOJIUTHh CAMOCTOSITEIbHBIE SKCIIEPUMEHTHI 17151 IEMOHCTPALIMH OCHOBHBIX
€CTECTBEHHOHAYYHBIX MOHSATUH U 3aKOHOB, COOMI0/1as1 TpaBuiia 6e30macHon paboThI;

* JIeJIaTh BBIBOJIbI HA OCHOBE SKCIIEPUMEHTAIBHBIX JAHHBIX, IPEJICTABICHHBIX B BUJIE
rpaduka, TaOJIUIbI U TUATPaMMBI;

* 0000111aTh UMEIOIIUECS JJAHHBIE B BUIE HETPOTUBOPEUUBOUN TUIOTE3BI U O0CYKAATh
BO3MOJKHBIE ITYTHU €€ MOJTBEPKICHUS WU ONPOBEPKEHUS,

* UHTEPIPETUPOBATh ECTECTBEHHOHAYUYHYIO HH(OPMAIIHIO, COACPKAILYIOCS B COOOIICHUSIX
CMMU, pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTaThSIX;

* IPUMEHATH MpU paboTe B OuOroTekax u B UHTepHEeTe METO/1bI NTOMCKa HH(DOPMAIIHH,
BBIJIEJISATH CMBICJIOBYIO OCHOBY ITPOYUTAHHOTO U YBUJEHHOTO, KPUTHYECKHA OLICHUBATH
JIOCTOBEPHOCTH MOJyYeHHON UH(MOpMAIINY;

* POBOJIUTH CAMOCTOSITEIbHBINA Y4€OHO-UCCIIEIOBATEIHCKUAN MTPOEKT MO €CTECTBO3HAHMIO,
BKJIFOYAIOIIHI ONpe/IeTIEHUE TEMbI, IOCTAHOBKY IIEJIM U 33]1a4, BBIABUKEHHUE TUIIOTE3bI U
nyTel ee HIKCIEPUMEHTAIbHON TPOBEPKH, MPOBEICHUE SKCIIEPUMEHTA, aHAIU3 €T0



pe3ynbTaToB, POPMYIUPOBAHUE BHIBOIOB U MPEACTABICHUE TOTOBOTO HH(POPMAITMOHHOTO
MPOJYKTa;

* Ha OCHOBE 3aKOHOB TEPMOJIMHAMHUKHU MIPUBOJIUTH MPUMEPHI MPOIIECCOB OOMEHA MacCOoil U
DHEPruen, B KOHEYHOM CUETE MPUBOIAIINX K IBOJTONMU BceeeHHoM, BKITI0Yasi 3BOIIOLUIO
INamaktuku, CoaHeyHo# cucTeMbl, 3eMin, Onocdepsl U YeIoBeKa KaK OMOJIOTHYECKOTO BHU/IA,
YUYUTBIBAsA BEPOATHOCTHBINA XapaKTep MPOLECCOB B )KMBOM U HEXUBOU IPUPOJIE;

* pa3AeNATh 3BE3/Ibl HA TPYIIIbI 10 OCHOBHBIM XapaKTepUCTUKaM (pa3Mep, 1IBET,
TeMIlepaTypa);

* Ha3bIBATh XMMUYECKHUE COCAMHEHHS COTJIACHO MPUHIUIIAM MEXKIYHAPOIHOW XUMUYECKOMN
HOMEHKJIATYPHI;

* Ipe/ICKa3bIBaTh B3aUMO/ICHCTBUE BEILIECTB C PACTBOPUTEIIEM U CBOMCTBA OOPa3YIOIIUXCS
pPacTBOpPOB HA OCHOBE TEOPUU BIEKTPOIUTUUECKON TUCCOLNALINY;

* IPUMEHATH MOHITUE O XUMHUYECKOM CBSI3U JIJISl OITMCAHUS U MIPEICKA3aHUsl CBOMCTB
BEILIECTB B PA3JINYHBIX arperaTHbIX COCTOSHUSIX;

COCTAaBJISITh MOJIETIN MOJIEKYJI, 00JIa/Ial0NINUX 3aJaHHBIMU CBOMCTBAMU;

* O0BACHATH MPUIMHBI OMOJIOTUYECKOTO Pa3HOOOpa3Hsi HA OCHOBE CHHTETHYECKON TEOPUHU
IBOJTIOIH; UHTEPIIPETUPOBATH POJIH TAHHBIX SMOPHOJIOTUH B PA3BUTHH TCOPUHU
AHTPOIIOTCHE3A;

* O0BSACHSTH B3aUMOCBSI3b KOMIIOHEHTOB 3KOCUCTEMbI Ha OCHOBE MPABUJIA SKOJIOTMYECKOM
MMPaMU/JIbL; IPUBOJIUTH JTI0KA3aTEIbCTBA HEOOXOJUMOCTH ISl YCTOMUHUBOTO Pa3BUTHS
MOJJICp>KaHUs U COXPAHEHHS BUJIOBOIO MHOTO0Opa3usi Ha OCHOBE SBOJIIOIIMOHHOM TeopuH, a
Takke yueHus o ouocdepe;

* HCII0JI30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUSI B IPAKTHYECKOM JEATETLHOCTH U
MIOBCETHEBHOM KU3HU JIJI1 OLICHKYU BIMSHHS HA OPTaHU3M YEJIOBEKA DJIEKTPOMArHUTHBIX
BOJIH U PAJMOAKTUBHBIX U3JIYYEHH; CHOCOOCTBOBAHUS HYHEPTrOCOEpeKEHNI0; O€30MMaACHOTO
UCIOJIb30BAHUSI MATEPHAIOB U XUMUYECKUX BEIIECTB B OBITY; TPODUIAKTUKI
WH(EKIMOHHBIX 3a00JI€BaHMI, HIKOTHHOBOM, aJIKOTOJIBHOM ¥ HAPKOTHIECKOM
3aBHCUMOCTEMN; OCO3HAHHBIX JIMYHBIX JEUCTBUU 10 OXPAHE OKPYKAIOLIEH CPEBI;

* 00CYX/IaTh CYIIECTBYIONINE TI00ATBHBIC TPOOIEMBI YEIOBEUECTBA (IKOJIOTHIECKHE,
DHEPTEeTUIECKUE, CHIPhEBbHIC, AeMorpadUIecKre 1 T. /I.) HA OCHOBE €CTECTBEHHOHAYYHBIX
MpeACTaBICHUM, a Takke 000CHOBBIBATh B JUCKYCCUU BO3MOKHBIC ITYTH UX PEIICHUSI.
OO0ecreunThb TOCTUKEHUE TNIAHUPYEMbBIX PE3yJIbTaTOB OCBOCHHUSI OCHOBHOM
00pa3zoBaTeILHON MPOTPAMMBI, CO3/1aTh OCHOBY JIJIs CAMOCTOSITEIILHOTO YCIICIIIHOTO
YCBOEHHUsI 00yYarOIUMKCSI HOBBIX 3HaHHM, YMEHUH, BUJIOB U CIIOCOOOB ACSATEILHOCTH
JIOJKEH CUCTEMHOJIESITEIbHOCTHBIN TTOAX01. B COOTBETCTBHUM C ATUM MOAX0JI0M UMEHHO
AKTUBHOCTb 00YYAIOIIMXCS IPU3HAETCS OCHOBOW JOCTHXKEHUS

Pa3BUBAIOIIKX II€JIei 00pa30BaHUsl — 3HAHMS HE MEepPEaloTCsa B TOTOBOM BHJIE, a
JOOBIBAIOTCS YUAIIMMUCS B TIPOLIECCE MO3HABATEIILHON JESTEIHHOCTH.

OpnHuM U3 MMy Tei MOBBIIEHUS MOTHUBAIMU U 3((HEKTUBHOCTH YUEOHOU eATEILHOCTH B
CpEIHEe MIKOJIE SIBISIETCS BKIIOUCHNUE YUAIUXCS B y4eOHO-HCCIIEIOBATENBCKYIO U
MPOEKTHYIO JESITEIbHOCTh, KOTOPAsi UMEET CIAEAYIOLME OCOOCHHOCTH:



1) nenu v 3aAa4u STUX BUAOB JIEATEILHOCTH YUAIIMXCS OMPENETSIOTCS KaK UX
JMYHOCTHBIMU MOTHBAaMHU, TaK U COLIMAJIbHBIMHU.

DTO O3HAYAET, YTO TaKas JCSITEIbHOCTh JOJKHA ObITH HAIIPABJICHA HE TOJIBKO Ha
MOBBINIEHUE KOMIIETEHTHOCTHU TIOJIPOCTKOB B TIPEIMETHON 00JIACTH OTPEICICHHBIX YUEOHBIX
JTUCITUTUINH, HE TOJIPKO Ha PAa3BUTHE X CIIOCOOHOCTEH, HO U HA CO3JaHHE MPOIAYKTa,
MMEIOIIETO 3HAYMMOCTD JJISl IPYTHUX;

2) yueOHO-HCCIIeIOBAaTENbCKAs U MPOEKTHAS AESATENbHOCTD JOJIKHA OBITh OPraHW30BaHa
TaKUM 00pa3oM, 4TOOBI yUal[UeCss CMOTJIM PEAIM30BATh CBOM MOTPEOHOCTH B OOILLIEHUH CO
3HAYUMBIMU, PePEPEHTHBIMU TPYIITIaMU OJTHOKJIACCHUKOB, YUuTeNeh U T. 1. CTpost
PA3JIUYHOTO POJIa OTHOLICHUS B XO€E LIEJIEHANPABIECHHON, TOMCKOBOM, TBOPYECKOHN U
NPOAYKTUBHOH JEATEIHHOCTH, MOJPOCTKH OBIIAJCBAIOT HOPMaMH B3aUMOOTHOIIICHUH C
Pa3HBIMU JIOJbMHU, YMEHUSIMHU NIEPEXOAUTH OT OJIHOTO BUJIA OOIIEHUS K IPYTrOMY,
IpPUOOPETAIOT HABBIKA MHIUBUYAIbHONW CAMOCTOSTENbHON paOOThl U COTPYAHUYECTBA B
KOJUIEKTUBE;

3) opranuzanus y4eOHO-UCCIEI0BATEILCKUX U MTPOCKTHBIX PaOOT MIKOJILHUKOB
oOecrieuynBaeT COYETAaHNE PA3IMYHBIX BUJIOB TTO3HABATEIHLHOM IEATETLHOCTH. B 3THX BHax
JESTENHHOCTA MOTYT OBITH BOCTPEOOBAHBI MTPAKTUYECKH JTFOOBIE CTIOCOOHOCTH MTOAPOCTKOB,
peanu30BaHbl IUYHBIC PUCTPACTHS K TOMY WJIM HHOMY BUY EATEITHLHOCTH.

B pe3ynbpTaTe yueOHO-HUCCIeA0BATENbCKOW U MPOEKTHOM IEATEIbHOCTH 00yYaroIIHecs
10JIy4aT MpeACTaBICHHE:

* 0 GpWIOCOPCKUX U METOJOIOTUIECKUX OCHOBAHUAX HAYYHOU ACSITENTFHOCTU U HAYUHBIX
METOJIaX, TPUMEHSIEMBIX B UCCIIEIOBATEbCKON U MPOSKTHOU JACSITETbHOCTH;

* 0 TAKUX MOHATHAX, KaK KOHIICIIIINS, HayYHAs TUIIOTE3a, METO/I, SKCIICPUMEHT, HaJC)KHOCTh
TMIIOTE3bl, MOJIENb, METOJI cOOpa M METOJI aHAU3a JAHHBIX;

* 0 TOM, YEM OTJIMYAIOTCS UCCIEAOBAHUS B TYMaHUTAPHBIX 00JACTSAX OT UCCIIEIOBAHUM B
€CTECTBEHHBIX HAyKaX;

* 00 UCTOpPUU HAYKU;

* 0 HOBEHMIMX pa3paboTkax B 00JaCTH HAYKH U TEXHOJIOTHIA;

* 0 IpaBUJIaX W 3aKOHAX, PETYJHMPYIONTUX OTHOIICHUS B HAYYHOU, N300pPETATEIIbCKON 1
UCCIIEJIOBATEIBCKUX 00JIACTAX EATENBHOCTH (MATEHTHOE MPaBo, 3alllUTa aBTOPCKOTO MpaBa
uT. I.),

* 0 JICSATEIBHOCTH OPTraHU3alMI, COOOIIECTB U CTPYKTYP, 3aMHTEPECOBAHHBIX B PE3YJIbTATAX
UCCJIEIOBAaHUN U MPEAOCTABIISAIOIIMX PECYPCHI JIJIsl IPOBEICHUS UCCIAEAOBAHUI U
peanu3anuu NpoekToB ((POHIIbI, TOCYJaPCTBEHHBIE CTPYKTYPHbI, Kpayi(haHIMHTOBbIE
CTPYKTYPBI H T. 11.).

Buinycknuk cmoacem:

* pemaTh 3aJja4M, HaXOASIIHUeCS Ha CThIKE HECKOJIbKUX YUE€OHBIX JUCIUTUIHH
(MeXTpeMeTHBIC 3a7a9H);

* HCTOJH30BaTh OCHOBHOM QJICOPUTM HCCIIEAOBAHMS MPU PEIICHUH CBOUX y4eOHO-
MO03HABATEIHHBIX 3a/1a4;



* KCIOJIb30BAaTh OCHOBHBIEC MPUHIIUIIBI MPOEKTHOM JAESATEIBHOCTH MIPU PEICHUU CBOUX
y4eOHO-TI03HABATEIbHBIX 33/1a4 M 33724, BOSHUKAIOIIUX B KYJIbTYPHOU U COIMATIBLHOM
KU3HH,

* HCTIOJB30BATh YJIEMEHTHI MATEMATHUYECKOTO MOJICTUPOBAHUS IPU PEIICHUH
WCCJIeIOBATEILCKUX 33]1a4;

* HCTIOJB30BATh YJIEMEHTHI MATEMATHUECKOTO aHAIIM3a JIJIsl MHTEPIPETAIlN PE3YIbTaTOB,
NOJIYYEHHBIX B X0JI€ Y4€OHO-UCCIEA0BATENIbCKOM padOTHI.

C touku 3peHust HOPMUPOBAHMS YHUBEPCATHHBIX YI€OHBIX IEHCTBUIA, B X0J1¢ OCBOCHUS
TPUHITUIIOB Y4eOHO-UCCIEA0BATEILCKOW U TPOCKTHOM IEATCTLHOCTH 8bIMYCKHUK
Hayuumces:

* GopMyIHPOBATH HAYYHYIO TUIIOTE3Y, CTABUTH IICJIb B paMKaX UCCJICIOBAHMS U
POEKTUPOBAHUS, UCXOI U3 KYJIBTYPHOU HOPMBI U COOOPA3ysCh C PEICTABICHUSIMU 00
ob1memM OJtare;

* BOCCTAHABJIMBATh KOHTEKCTHI M MYTH PA3BUTHSI TOT'O UM MHOTO BUA HAYYHOU
JESTENHHOCTH, OTIPEIEISASt MECTO CBOETO MCCIICIOBAHUS UM MPOEKTa B 00IIEM KYJIbTypPHOM
IPOCTPAHCTBE;

* OTCJIC)KMBATh ¥ IPUHUMATHh BO BHUIMAHUE TPEH/IbI M TCHICHIIUN PA3BUTHS PA3TIAIHBIX
BUJIOB JICSITEIIBHOCTH, B TOM YHCJIC HAYYHBIX, YUUTHIBATH UX MPU MTOCTAHOBKE COOCTBEHHBIX
LeaeH;

* OIICHUBATh PECYPCHI, B TOM YHCJIC ¥ HEMaTepUaabHbIC, TAKHE, KaK BpeMs, HEOOXOIMMbIC
JUTSI TOCTHOYKCHUS TIOCTABIICHHOM T1€ITH;

* HAXOJWTh PA3IMYHBIC HCTOYHUKHA MaTepUATbHBIX U HEMATEPHAIBHBIX PECYPCOB,
IIPEIOCTABJISIONINX CPEICTBA JUTS IIPOBEJCHUS UCCIICOBAHUIA U PeaT3allii IPOCKTOB B
Pa3IUYHBIX 00JACTAX IEATEILHOCTH YEJIOBEKA;

* BCTYINATh B KOMMYHHKAIIMIO C IEPKATENSIMU PA3TUYHBIX TUIIOB PECYPCOB, TOUHO U
00BEKTUBHO MPE3CHTYS CBOM MPOEKT WIIM BO3MOXKHBIE PE3YyJIbTaThl UCCIEIOBAHUS, C IIEIIBIO
obecrieueHus MPOTyKTUBHOTO B3aUMOBBITOJTHOTO COTPYIHUYECTBA;

* CaMOCTOSITEIFHO U COBMECTHO C JIPYTMMHU aBTOpPaMu pa3pabdaThiBaTh CUCTEMY MapaMeTPOB
U KPUTEPHUEB OICHKHU 3P (HEKTUBHOCTH M MPOTYKTUBHOCTH PEATH3AIMN TTPOCKTA HIIH
WCCJICIOBAHUS HA KaXKJIOM JdTarle peaau3aiiy U 10 3aBepPIICHUU padOThI;

* aJICKBATHO OIICHUBATh PUCKH PEaTU3aliH MPOCKTA U IPOBEICHUS UCCIIEIOBAHUS U
peIyCMaTPUBATh ITyTH MUHUMU3AINH 3TUX PUCKOB;

* aJICKBATHO OIICHUBATH MOCJEACTBHUS PeaU3aI[ii CBOCTO POSKTa (M3MEHEHUS, KOTOPhIC OH
BHECET B *KU3Hb APYTHUX JIIOACH, COOOIIECTB);

* 3JICKBATHO OIICHUBATh JIaJIbHEHIIICE pa3BUTHE CBOETO MTPOCKTA WIIM UCCIICAOBAHMS, BUACTh
BO3MOYHBIE BAPUAHTHI IPUMEHEHUS PE3yJIbTAaTOB.

Conepxanne Kypca

EcTtecTBO3HAHME U METOAbI MO3HAHUS MUPA

Beeaenune B ecrectBo3nanue. [Ipupona — cpena oOWTaHUS M MCTOYHMK KU3HH YeJIOBEKa.
B3auMooTHOIIEHUST YenoBeKa W TPHUPOABI, WX OuUaleKkTuka. llpupoma — MCTOYHUK



TBOPYECKOI0 BJIOXHOBEHHMS JACATENIEM HCKycCTBAa. ECTECTBO3HAaHME — €IMHCTBO HAayK O
IIPUPOJIE.

Martepus u ¢popMbl ee cyuiecTBoBaHus. /uanekruka ectectBo3HaHusA. OCHOBHBIE 3Tallbl €T0
pasButus. [IoHsTHE O €CTECTBO3HAHMYU KaK CUCTEME HAYYHBIX 3HAHUN O IPUPOJIE.
OMIMPUYECKUA YPOBEHb HAYYHOIO MO3HaHHA. POpMBI MMO3HAHHS: HAYYHOE M HEHAYYHOE.
JlBa ypOBHA HAy4yHOTO TIO3HAHUS: SMIMpPHUYECKUd U Teoperndeckuil. [lonstue 00
SMIIMPUYECKOM YPOBHE HAYYHOI'O MO3HAHUS U €TO METOAAX.

HaGnronenue u sxcnepument. ['unore3a u BbiBoA. MojenupoBaHUe Kak METOJ HAyYHOIrO
no3HaHus. [Iponecc MOAeNUpOBaHUS U €r0 COCTaBHbBIE YacTH: CYOBEKT, OOBEKT U MOJEIIb,
OTpaKAOLIAsl OTHOLIECHUE MEXKy HUMHU. THIIBI MOJENEN: MaTepraIbHbIE U 3HAKOBBIE.
Teopernuecknii ypoBeHb HAy4YHOTr0 NO3HaHMs. [IoHATHE O TEOPETUUECKOM YPOBHE HAYUYHOTO
IIO3HAHUS M €ro COCTABILIOIIMX. MOJenMpoBaHue Ha TEOPETHYECKOM YPOBHE IO3HAHUS U
TUIIBI MOJeneil. POk MBICIIEHHOIO SKCHEPUMEHTA U MAaTEMATHYECKOIO MOJECIUPOBAHHUS B
CTAHOBJICHUM U PA3BUTUM €CTECTBEHHBIX HAyK. SI3bIK €CTECTBO3HAHUS.

buonocua. buonormyeckas cuUCTEMaTHKa M €€ BAXKHEHIIME TAKCOHBI. buHOMHHAIBHAs
HoMmeHknaTypa. [lonstue Buma. Cucremaruka kUBOTHBIX. [loHsTHE MOpoasl. CucTtemaTuka
pactenuii. [lonsatue copra. buomornueckass HOMEHKJIaTypa — OCHOBa MpodecCHOHaTBEHON
NEATEIIBHOCTH.

Xumua. TpuBnanbHble Ha3zBaHusA. PanuonanbHasg HOMEHKIATtypa. MexayHapoaHas
HomeHknarypa UIOITAK.

XUMHUYECKHE 3IEMEHTHI U MIPOUCXOKACHHE UX Ha3BaHuU. Kilaccudukanus HeopraHu4ecKkux
BELIECTB U MPUHIUIIBI 00pa30BaHUs UX Ha3BAHUU.

@u3uka. Enunuusl u3MepeHus (QU3MYECKUX BeNMMYMH HAa Pycu. EnuHULBI HU3MepeHHs
(u3nyecKuX BEIMYMH B HEKOTOPBIX APYTUX CTpaHax. MexayHapoJHas cUCTeMa €IUHMIL
u3Mepenust pusndeckux BenuuuH — CU. OcHOBHBIE U POU3BOJIHBIE €IUHUIIBI U3MEPEHUS
buzndecknx BenmuuH CH.

EcrecTBeHHOHAay4YHbIe IOHATHS, 3aAKOHbI M TEOPHUHM. ECTECTBEHHOHAayYHBIE IIOHATHS.
KonkpeTrHsle U aOCTpaKTHbIE €CTECTBEHHOHAYYHBIE IOHATUS. 3aKOHBI €CTECTBO3HAHUA.
EcrectBenHOHayuyHble Teopuu. OmnmcareiabHble TEOPUU U OOBSICHUTEIbHBIE TEOPHUHU.
[Iporaosupyromas poyib €CTECTBEHHOHAYYHBIX TEOPUM.

EcrecTBeHHOHay4yHass KapTuHa wMupa. KapTuHel Mupa: peauruosHasi, ObITOBa,
XyJnoxecTBeHHas. EcrecTBeHHOHay4yHas kaptuHa mupa. JOomouus EHKM wm ee stamsr:
ApUCTOTEJIEBCKUM, HBIOTOHOBCKUM, DWHIITEHHOBCKAsA pPEBOJIIOLMS. [IpUHIUIIBI [TO3HAHKS B
€CTECTBO3HAHUN: COOTBETCTBUS, JONOJIHUTENBHOCTH, IPUYUHHOCTH, CAMMETPHHU.

Mupsl, B KOTOPBIX MbI kuBeM. Kitaccudukaius MupoB (Meramup, MaKpoMHup, MUKPOMHD,
HaHOMUp). ['paHuUIBI MUPOB M YCIOBHOCTb 3TUX I'paHull. [Ipubops! 11t U3yuyeHUs] MUPOB, UX
IBOJIFOLUSA OT CBETOBOr0 MUKpockorna P. I'yka 10 CKaHHPYIOIIET0 TYHHEJIIBHOIO MUKPOCKOTA
(CTM) u aroMHO-cunoBoro Mukpockomna (ACM). MolekyisipHOE paclo3HaBaHUE U €ro
POJIb B IPUPO/JIE U KU3HHU YenoBeka. KommnbroTepsl Oyaymiero.

Meramup



YesoBek u Beesennast. XpoHOJI0OTHA aCTPOHOMUYECKUX MIPEICTABICHUN U OTKPBITHI:
reOLICHTPUYECKAs CUCTEMA MUPA; AaHTPOIIOLEHTPUYECKAs] CUCTEMA MUPA;
rejvoneHTpuieckas cucteMa Mupa. ActpoHoMbl X VI—XIX BB. 1 uX BKIaJ B pa3BUTHE
npeacrasieHuil o Beenennoi. Kocmonorus. Bkinag oTeyecTBEHHOM HAYKU B MUPOBYIO
KOCMOJIOTHIO.

Ipoucxoxaenue u crpoenue Beenennoii. uznueckre BICHUSA U 3aKOHBI, CBSI3aHHBIE C
MpOUCXOXKJIeHUEM U cTpoeHreM Beenennoit. Dddexrt Jomnepa. 3akon Xadb6na. Teopus
Bonbioro B3peiBa. EqnHuUIbI H13MEpeHUs: KOcCMUYEeCKUX pacctosinuii. HebecHnie Tena.
Co3Be3nus. 3Be31HbIE CKOIUIEHUS. 3Be31bl. [1naneTsl. KoMeTsl, METEOPUTHI, aCTEPOUIBI.
Kak yesoBek uzyuaer meramup. Ilepsbsie Teneckonsl u ooceparopun. Teneckor-
pedpakTop u Teneckon-peduekTop. Paguoreneckomnbl 1 MeXIUIAHETHbIE CTAHIINH.
Opo6utansHas actpoHomuueckas ooceparopus (OAO).

3akoHbl nBMKeHHUs HeOecHbIX TeJl. [IepBrbiil 3akoH Kemepa.

Armoreii u nepureil. XapakTepuCTUKH dJUIUIca: GOKaIbHOE pacCTOsIHUE, POKYC, OCh,
MOJIyOCh, SKCIIEHTpUCUTET. BTOpoil u Tpetuii 3akoHbl Kemnnepa. 3aKkoH BCEMUPHOTO
TssroteHusi. KocMuueckne CKOpOCTH.

Ianakruku. O6mme cBeeHus o raakTukax. Yepnsie apipel. Kiaccudukanuys ramakTuk:
AJUIMNITUYECKHE, CIUPAJIbHbIC, HEMPABWIbHBIE, paauoranakTuku. Hama ["amaktuka —
Mueunsiit [1yTe. KBazaper.

3Be3abl. CoutHue. 3Be3bl, UX poxacHue. CIEKTPAIbHBIN aHAIN3 — OCHOBA UCCJIEAOBAHMS
XMMHUYECKOTO COCTaBa 3B€3/. XapaKTepUCTUKH U Kiaccudukanus 38e31. [Iporcxoxaenue
Connua u ero crpoenue. CTpykTypa coiaHeuHoi atmochepbl. CoTHEUHBIN BeTep.
Conneuynas cucrema u ee miaaHeTbl. CtpoeHre COTHEYHON CUCTEMBI, TIAHETHI
ConneuHoil cucteMsl. Jlpyrue cTpyKTypHbI€ 3J1eMeHThl COJIHEUHOW CUCTEMBI: CITy THUKH
IJIAHET, aCTEPOUIbI, KOMEThI, METEOPHUTHI.

Crtpoenne 3emun. JIutocepa. BuyrpeHHee crpoeHue 3eMiu U €€ XUMUYECKUI COCTAaB.
Crpoenue u coctaB auTochepbl. MuHepasnsl U TopHbIe opoabl. Pynel. JIutochepHsie
wuThl. 3emiierpscenus. [llkana Puxtepa. UuTeHcuBHOCTE 3emueTpsiceHuid. [{lynamu.
I'mapocdepa. Oxkeannl u Mopsi. CoctaB ruapochepbl. MupoBoit okean. Mops.
Herunnunsie mops: CapraccoBo, Kacnmiickoe n Apansckoe. Tema Mops B IPOU3BEIEHUAX
MHPOBOU XYJI0)KECTBEHHOUN KYJIbTYPHI.

Boabl okeaHoB U Mopeid. XMMHUYECKUI COCTAB MOPCKOM M OKeaHW4YeCKOM Boabl. [Ipomuiie.
Jlen B okeane. I'pennanaus. AHTapkTuaa. JBuxenne Box Muposoro okeana. [Ipunusel u
oTnuBbl. Mopckue TeueHus. Tunsl kaumara.

Boawl cymm. Bozpl cymm u ux kinaccudukanus. Ponauku. I'eiizepbl. MuHepaabHbie BOJIBI U
ux knaccudukanus. [Ipodiema npecHoit Bonbl. O3epo baiikan. KapcroBbie siBnenus u
o0pa3oBaHM€ CTAJAKTUTOB U CTATArMUTOB. AHOMaJIbHbIE CBOMCTBA BOJIBI U UX 3HAYEHUE B
IIPUPOJE.

Atmocdepa. Iloroaa. Atmocdepa u ee coctaB. BepTukansHoe cTpoeHUE aTMOC(EPHI:
Tponocdepa, ctparochepa, mezochepa, Tepmochepa, s3x3ochepa. CoctaB Bo3ayxa.
O30HOBBIC IBIPHI U TAPHUKOBHIN 3P dekT. [Toroga u kumar.



AtmocdepHoe n1aBienne. Berep. AtmocdepHoe nasienue. Kecconnas u BeicOTHas
00se3Hb. [{ukII0HBI 1 aHTULUKIOHBI. ATMOC(]epHbIe GPOHTHI. BeTpa u ux BUIbI: KB,
cMepd, aHTHUIaccart, naccatr, Opus, ¢heH, 6opa, CHpOKKO, MyCCOHBI, TailyHbI, yparaHsbl,
cmepuu, Topraso. [llkana bodopra.

Baaxkunocts Bo3ayxa. Brnaxuocts Bo3ayxa. [Icuxpomerp u rurpomerp. Touka pochl.
Ob6unaka, ux ¢opmsl 1 pazmepsl. Tyman. Ocanku u ux tunel. Pagyra.

Maxkpomup

7Ku3Hb, IPU3HAKH )KUBOT0 U UX OTHOCUTEJIBLHOCTb. OCHOBHBIECBOMCTBA KUBOTO
opraHu3Ma: €IMHCTBO XMMUYECKOT0 COCTaBa, 0OMEH BEIIECTB, CAMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, PA3BUTHE U POCT, Pa3APaKUMOCTh, JUCKPETHOCTh U
LEJIOCTHOCTh, YHEPr03aBUCUMOCTD. JKMBBIE CUCTEMBI KaK CAMOYITPABJISIOIINECS,
CaMOPETYJIMPYIOLINECS, CAMOOPraHU3YIOIIMECS CUCTEMBI. Tpy Havana TEPMOAMHAMUKH.
[TonaTHE >HTpONUH.

IIpoucxoxkaenue :xku3Hu Ha 3emuie. OCHOBHBIE THUIIOTE3bl MPOUCXOXKICHUS >KU3HM Ha
3emiie: KpealMoHU3M, THIOTE3a CAMOMNPOU3BOJIBHOTO 3apOKICHUS KU3HU U3 HEKHUBOIO,
KOHIIEMIIUA OMOTeHe3a, THMOoTe3a MaHCIePMUU. | UIoTe3a MPOUCXOXKICHUS KU3HU IyTeM
OMOXMMUYECKON HBOMIONUU. JIMCKyccHS O BO3MOXHOCTH CYIIIECTBOBAHHS BHE3EMHBIX
MUBWJIN3AIAN.

XUMHYECKUH COCTAB KJETKH. XHWMHUYECKas OpraHu3anusl KJIETKM Ha AaTOMHOM —
JJIEMEHTHOM YpOBHE. MakpoaneMeHTsl. MHUKpOo3JeMeHThl. MOJEKYISApHBIA  ypPOBEHB
XMMHUYECKOW OopraHu3anuu kieTku. Heopranmueckue coenvHeHus kieTkd. Boga u ee posb.
MunepanbHbie conru. OpraHM4ecKUe BEIIECTBA KIECTKHU.

YpoBHU opraHu3anuu Ku3HM. KIETOYHBI YpOBEHb OpraHM3alMu >KU3HU Ha 3eMmile.
TkaHeBbIi1 ypoBEHb. THUIIBI TKaHEW KUBOTHBIX W pacTeHuil. OpraHHbli ypOBEHb.
Opranu3meHHbIl  ypoBeHb. [loNmynsiiMOHHO-BUIIOBOM YpOBEHb. bBHOT€OLIEHOTHYECKUI
ypoBeHb. buoiienos. buocdepnsiii ypoBeHb.

IIpokapuoTsl 1 3ykapuoThl. bakrepuun u ux kinaccudukaius: nohopme, o TUITY MUTAHUSA,
M0 OTHOIIEHU}O K Kuciopody. OCOOCHHOCTH CTPOEHUSI OAKTEPHI U UX KUZHEEATCITLHOCTH.
Ponp Gaktepwmii B mpupo/ie 1 KU3HHU YesioBeKa. [{[manobakTepuu 1 0COOCHHOCTH MX CTPOCHUS
U KU3HeAeATeNbHOCTU. Poib iuanobakrepuii B mpupojie. CTpoeHHne KIETKH 3YKapHOT.
Kuerounas teopus. IIpocreiimime. Bupycol. Knerounas Teopus M e€ IIOJOKEHHS.
[Tpocreliue: )KryTUKOBBIE, pECHUYHbIE, aMeOOH IHbIE. 3HAU€HHUE MPOCTEHIINX B IPUPOJE U
KU3HU uenoBeka. Bupycel. CTpoeHue W OCOOCHHOCTH IKU3HEACATEILHOCTH BHUPYCOB.
Bupycueie 3a6oneBanusi yenoBeka. BUU u CIIN. I'puGsl. Ponbs rpuboB B mpupoje u B
XO03IMCTBE YEI0BEKA.

JIkoaornyeckue cucrembl. [loHstue skocuctembl. buoron. buoneno3. buoreoneHos.
Otnuuus OuoreoneHo3a oT 3KocucTteMbl. HectaOunbHble M CTAOWIbHBIE HKOCUCTEMBI.
Tumnonorus »KUBBIX OPraHW3MOB HKOCHUCTEMBI: TMPOAYLEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
ABtoTpodsl. 'eteporpodsl. [lonaTre o muImEBBIX IENiax OuoreoreHo3a. buomornueckwuii
KPYTOBOPOT BEILIECTBA B IPUPOJIE.



IIumeBble nenu. JKoJga0rus. Ikogorudeckue gpaxkropsl. [Iumesas nenb. J[Ba OCHOBHBIX
TUTa TPOPUYECKUX LIeTed — MacTOUIIHbIe U AeTpuTHbIe. [IumeBas ceTb. DKOIOTUYECKHE
nupamuabl. [lonstue 00 skomoruu. OCHOBHBIE MPOOJIEMBI JKOJOTUU. IKOJIOTHUECKHE
dakTopsl: abnoTHYecKre, ONOTUIECKUE, aHTPOIIOTCHHBIE.

Buocdepa. buochepa u ee rpanunel. Kornenmus ssomonn 6uochepst B. Y. Bepranckoro.
Hoocdepa. Texnochepa. OcHOBHBIE MOAXOABI B yU4e€HUH O Ouocdepe: sHEPreTHUECKUH,
OMOreOXMMHUYECKH, HMHPOPMALMOHHBIN, MPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(HEPHBIII.
DKOJIOTUYECKHE MPOOIIEMbI UETIOBEYECTBA.

Ilonsitue OMoOJIOTHYECKO DJBOJMOUMH. J[TUTETLHOCTb, HEOOpPaTUMBIN  XapakTep,
HAIlPaBJIICHHOCTh HBOMIOLMHU. (OCHOBHBIE HaNpaBJCHUsS HBOJIOLUHM. bBHOJOTMYECKU
nporpecc. bruosmorndecknii perpecc. AHTPONIOTE€HE3 U €r0 Tallbl.

JBouonMoHHasa Teopus. [Ipennoceuikn co3nanus 3BONMOUMOHHONW Teopun Y. [lapBuHa.
Jlornueckasi cTpykTypa napBuHu3Ma. CUHTETAYECKAs: TEOPHS 3BOJIOUMN. MUKDPOIBOIIOLUS.
Bunoo6pazoBanue. MakposBosronus. JIBHKYIIHUE CHIIBI DBOJIIOIIMN: MYTAIIMOHHBIN TpoIiecc,
MOMYJISIIUOHHBIE BOJHBI, M30JSIHSA. DOPMBI €CTECTBEHHOTO OTOOpa: CTAOMIM3UPYIOIINIA,
JBWKYIIUN, TU3PYITUBHBIN.

Oco0ennoctu kaumara Poccnn. 30Ha apKTHYECKHX Iy CTHIHb,

TYHAP U JecotyHap. Kimmar Poccun. Ilpuponno-knnmarnyeckue 30861 Pocenn.
Pa3HooOpasue u npucnocoOIeHHOCTh >KMBBIX OPraHM3MOB K TOH WJIM WHOM HPHUPOIHO-
KJINMAaTU4YECKOM 30HE.

JJIeKTPOMAarHuTHasi nmpupoaa csera. Cper. Pa3BuTue NpencTaBiIeHH O MPUPOJE CBETA.
DNeKTpOMarHuTHoe  u3nydeHue. JlnuHa  BosHbl.  Yacrora  kosneOanuit.  Illkama
AJIEKTPOMATHUTHBIX BOJH. 7Y-Jlyun, pEHTreHOBCKOE WU3JIyYeHHe, YIbTpauoIeTOBOE
U3NTydeHHe, BUAMMOE U3NTydeHne, HHPpaKpacHOE U3IyYeHHE U UX POJIb B MPUPOJIEC U KUZHU
YeJI0BEKA.

Onrtuyeckue cBoiicTBa cBera. /[BolicTBeHHas npupoaa cera. POToH.

3aKOHBI OTPAKEHUS U TPEJOMIICHHS cBeTa. OTHOCUTENBbHBIN MOKA3aTeNb MPEIOMIICHHUS.
@aKTOpBbI, BIUAIONIME HA MIOKA3aTEIb NPEJIOMIIEHU: IPUPOA BEIIECTBA, TEMIIEPATYpa,
JUTMHA BOJTHBI MMajiatorero u3nydeHus. Pedpakromerp. Jucnepcus, audpaxius u
uHTep(depeHIIHs CBETA.

Ceer 1 IpUCOCO0JIEHHOCTh K HEMY KUBbIX OPraHU3MOB. BirsHue cBera Ha
OpraHu3alMIo )KM3HEHHOTO IMKJIa opraHu3MoB. bruoputmel. @otocunres. Knaccudukarms
pacTeHul Ha CBETOJIIOOMBBIE, TEHETIOOMBBIE U TEHEBBIHOCIUBBIE. DOTOTpONN3M. 3HAUECHUE
CBETA JIJI1 OPUEHTALIUH JKUBBIX CYLIECTB B IPOCTPAHCTBE. BUOTIOMUHECHIEHIIUS U €€ POJIb B
YKU3HU )KUBOTHBIX.

BHyTpeHHsIT JHeprusi MAaKpPOCKONUYECKON cucTeMbl. TepMoanHamMuka U €€
IIPOTHOCTUYECKOE 3HAaUCHHE. BHYTpEHHsI SHEPTHs TepMOANHAMUYECKo cucteMbl. [lepBoe
Hadajio TepMoauHamMuku. Terutonepenayda. TermmonpoBogHOCTh. KOHBEKIMS: €CTECTBEHHAs U
IIPUHYIUTENbHAs. TennoBoe n3inydeHue.

TemnoBoe paBHoBecue. Temneparypa. Bropoe Hauaiio tepmoanHamMuku. Konuuecto
TEIIOTHL. TermoeMKkocTs. TermnoBoe paBHoBeCHE. TEepMOIMHAMUYECKHE CUCTEMBI TPEX



THUIIOB: U30JIMPOBAHHBIE, 3aKPBITHIE U OTKPBITHIE. TeMnepaTrypa Kak mapaMeTp COCTOSHUS
TEPMOJIMHAMHYECKOU CHCTEMBI.

Temneparypa u npucnoco0J1eHHOCTb K Hell dKMBBIX OPraHU3MOB.

TepMoperynsuus B )KUBOM IpupoAe. TerutonpoayKuus U TemooTaada. MexaHu3smbl
TEPMOPETYJISILUN KUBOTHBIX U pacTeHHi. TeMIiepaTypa Tena 4eaoBeKa U ee
¢duznonornyeckas poib. Knaccudukaiys KUBOTHBIX MO TEMIIEPATYPHOMY PEXKHUMY Ha
TOMOMOTEPMHBIE, TOMKUIOTEPMHBIE U reTepoTepMHble. Kitaccudukanus opranu3smMoB 10
TEMIIEpaTypHOMY MHTEpPBAITy OOMTaHUs. AKKIMMaTH3aluus. TeMepaTypHbIi peKuM.
Crtpoenne MoJsieKyJIbl U pU3MUecKHe CBOMCTBA BOAbL. CTpoeHUE MOJIEKYJIBI BOJBI. Bona
KaK pacTBOpUTENb. PU3NUECKHE CBOMCTBA BOJIbI: aHOMAJIbHAS TEMIIEpATypHAs 3aBUCUMOCTD
IJIOTHOCTH BOJIBI; BBICOKOE IMOBEPXHOCTHOE HATSKEHUE BOJbL, aHOMAJIbHO BBICOKHE
3HAYEHUS TEMIIEPATYP KUIEHUS U IUIABJIICHUS BOJbI; BBICOKOE 3HAUEHHUE TEMIIOEMKOCTH
BOJbl. 3HaUCHUE (PU3NYECKUX CBOMCTB BOABI ISl IPUPO/IBI.

JIeKTpoIuTHYecKast Aucconranusi. OCHOBHBIE MTOJIOKEHUS TEOPUHN AIEKTPOIUTHIECKOM
muccornanuu (TO]1). DAeKTponuThl U HENIEKTPOIUThI. Kiaccudukarus HoHOB 110
pa3IMYHBIM OCHOBAaHUSAM. MexaHU3Mbl AUCCOLUALNH 3JIEKTPOJIUTOB C PA3HBIM THIIOM
XUMUYECKOH CBsA3H. CTENEHb IEKTPOIUTHYECKON Tucconuanuu. Coyn, KUCIOThI U
ocHoBaHusA B cBeTe TO/I.

PacrBopumocts. pH Kak nokasareib cpeasl pacTBopa. PactBopuMocTs u ee
KOJIMYECTBEHHAs XapaKTepUCTUKa — KO3 (PULHUEHT pacTBOPUMOCTU. MaccoBas 10715
pacTBOPEHHOIO BelecTBa B pactBope. Boaa kak amdomnut. [Tonsitue pH pactBopa.
3nauenue pH B mpupoze. 3nauenust pH puznonornyeckux kMIKOCTEN YEI0BEKa B HOPME.
Xumuyeckue cBoiicTBa BoAbl. BzauMmoelicTBue BOJbI ¢ MeTaslaMu. B3anMoieficTBue
BOJbI ¢ okcuaamu. ['maparanus. BzanmoelictBue Boabl ¢ coiisiMu. ['uaponuns. Pasnoxenue
BoAblL. [ToHsiTHE 00 AnekTponuse u GoTouse.

Bona — abunoruyeckuii pakTop B :KU3HM pacTeHunii. Ponbs Boabl B Ouocdepe: Konboennb
KU3HU, cpefia 0OUTaHUs, yYaCTHUK OMOXUMHUYECKUX MPOLIECCOB, YHACTHUK CO3JJaHUS
OHMOTeOIIEHO30B, PETYJIATOP KIUMaTa Ha IUlaHeTe. [ uaposin3 opraHn4eckux BEIlecTB B
KUBBIX oprann3max. Kinaccuduxaius pacTeHHil 10 OTHOIIEHHUIO K KOJMYECTBY BOJIBI B
OKpYy’Karolien cpene: TuaaToPpuThl, THAPOPUTHL, TUTPOPUTHI, ME30(PUTHI, KCEPODUTHI.
Coaenoctb kak abuornuecknii paxrop. Conu. Knaccudukanus coneit. Hanbonee
pacrpoCTpaHEHHBIE KUCIIBIE COJIM, UX pUMeHeHNE. JKecTkocTh Boabl. CoM Kak
MUHepanoooOpasyroiue Bemectsa. Conu — adbuornyeckuii gpaxrop. [IpucnocobneHHOCTh
PacTEHHI U )KUBOTHBIX K PA3JIMYHOMY COJIEBOMY PEXUMY. BiusHUE COJIM HA OPraHU3M
YeJI0BEKA.

IlouBa kak adbuoTuyeckuii paxrop. [lonarue o nmouse u kiaccuduxaius mous. [Iporece
OYBO0Opa30BaHMs. 3HaUYEHUE TTOUBBI B IPUPOJIE U )KU3HU YETIOBEKA: cpesia OOUTaHUs
KUBBIX OPraHU3MOB; SKOHOMHYECKOE 3HAUEHUE, 00JIaJaeT MI0I0POAUEM, OKa3bIBAET
CYILLECTBEHHOE BIMSHUE Ha COCTAB U CBOICTBaA Bcel ruapochepsl 3emMild, IBIASETCS TIIaBHBIM
PETyJIATOPOM cocTaBa aTMoc(epsl 3eMild, BaXKHEUITUN KOMIIOHEHT OMOTe0IeH03a.



Buoruyeckue gpakTopbl okpy:kawouiei cpeabl. buornueckue dhaktopsl. buornueckue
B3aMMOOTHOIICHHS MEX]Ty OPraHU3MaMU: KOHKYPEHIIMSI, XUIITHUYE€CTBO, CUMOMO03,
napa3utusM. [IpuMepsl OMOTHYECKUX B3aUMOOTHOIIIEHUH B TIPUPOJIE.

IHoHsATHSI MpOCTPaHCTBA M BpeMeHU. [[pocTpaHCTBO U BpeMs B KIIACCUUECKOW MEXAHUKE
Hprotona. AGcomoTHOE TpOCTpaHCTBO. OTHOPOAHOCTD MPOCTPAHCTBA. M30TPONMHOCTH
npocTpancTBa. M HepunanbpHas cucreMa OTcueTa 1 nepBbiid 3akoH HproToHa.
[IpeobpazoBanus ["anusnes U NPUHITUI OTHOCUTENBHOCTH ["anumnes. AOCOIIOTHOE BpeMms.
CnenuansHas Teopust otHocutenbHocty (CTO). [IBa noctynata CTO u ocHOBHBIE
CJEeACTBUS, BhITeKatomue u3 Hux. O0mas treopust otHocutenbHoctu (OTO).

Buoputmbl. Turbsl 6MOPUTMOB: (HPU3NOIOTHYECKHUE U IKOJIOoTHYecKue. [IpuMepsl pa3mmaHbIX
TUIIOB OMOPUTMOB Y PACTEHUMN U KUBOTHBIX. DOTONEPUOIU3M. BUOPUTMEBI YeJIOBEKA.
JAMCUHXpOHU3M.

Cnoco0b1 nepenavyu nHpopManum B ;kuBOi npupoae. [lepsas u BTopasi CUTHaJIbHBIE
cuctembl. OOMeH nH(opMaIen Ha Pa3IMYHbIX YPOBHIX OpraHu3alliy )KU3HU. Peakimu
MaTpu4Horo cunresa. @aromnurtos. Peduexc. Itomorus.

Nudopmanus u yejioBek. Bo3HUKHOBEHHE U pa3BUTHE HOCUTENEH HH(MOPMAITUH C
JPEBHEHIIINX BPEMEH JI0 HAIIET0 BPEMEHU. DBOJIOIHSI COBPEMEHHBIX HH(POPMAITMOHHBIX
pecypcoB.

Muxpomup

OcHoOBHBIE CBeJIeHUS 0 CTPOCHUHU aTOMA. [[pOTOHHO-HEUTPOHHAS TEOPUS CTPOCHUS
atomHoro sjpa Jl. isanenko u B. I'eiizenOepra. DnexkrponHas o6osouka. M30Torbl.
CoBpeMEHHOE ONPEAECICHUE NOHATUS «XUMUYECKUN SJIEMEHT.

Hepuoauueckuii 3axkoH /1. U. MenaeneeBa u cTpoeHre aroma.

[IpeAnocbUIKM OTKPBITUS TEPUOJUYECKOTO 3aKoHA. llepBbie MOMBITKU KilacCU(pUKALIMU
XUMHYECKUX 3JIEMEHTOB. [[eprOIMYHOCTD B U3MEHEHHHN CBOMCTB XMMUYECKUX DJIEMEHTOB U
ux coenunenuit. Ilepuoguyeckuit 3akoH B (QopmynupoBke J. WM. Menzaeneesa.
CoBpeMeEHHBbIE TMPEJICTAaBICHUS O NPUYMHAX [EPUOJUYECKOr0 H3MEHEHHUS CBOMCTB
XUMUYECKUX AJIEMEHTOB U uX coenunennit. CoBpemenHas ¢hopmynupoBka [lepuoamaeckoro
3akoHa. Ilepumoanueckass cucrema xumudeckux snemeHToB JI. WM. MeHnngeneeBa kak
rpadgudeckoe 0TOOpaKeHUE MEPUOIUIECKOTO 3aK0Ha. CTPYKTypa MEPHOTUICCKON TAOIHIIHI.
[Ieproae! u rpynmel.

3nauenue Ilepuognueckoro 3axkona u Ilepuoanyeckoi cucreMbl XMMHUYECKHX
yjemenToB /. U. MenpaesieeBa 1 popMUPOBaAHUA €CTECTBEHHOHAYYHON KAPTHHBI
MHupa.

[IporHocTrueckas Cujaa ¥ 3Ha4YCHHUE TIEPUOIMUECKOT0 3aKOHA U IEPUOANYECKON CUCTEMBI.
3nauenue [lepnogunueckoro 3akoHa u llepuonnueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa il pa3BUTHS HAYKU U IOHUMaHUSI XUMHUYECKON KapTUHBI MUPA.
Baaropoansie raspl. baaropoaHsie ra3pl, IpUYMHA KX CYHIECTBOBAHUS B ATOMAPHOM
coctosinuu. [Ipumenenune 61aropoAHBIX Ta30B.



BemecTBa u ux kiaaccupukanus. [Ipocteie (MeTamibl 1 HEMETAIBI) U CJIOKHbBIE BEIIECTBA
(OKCHIbI, KUCIOTHI, OCHOBAHHUSA, COJIN). AJUTOTPOIHUS KaK MPUUYUHA MHOTO00pa3usi IPOCTHIX
BelecTB. Heopranmdeckue u opraHU4ecKue COeTMHEHHS.

Buabl XuMU4eCKHX CBSI3eH U THNBI KPUCTALINYECKUX PelIeTOK.

Honnas xumudeckas cBsa3b. Katnonsl 1 annoHsl. CxeMa 00pa3oBaHus HOHHOW CBSI3H.
HNoHHble KpUCTANTUYECKUE PEMIETKU. XIIOPUA HATPUSI — TUIIHYHBINA IPEJCTABUTEIND
COEIMHEHHI C NOHHBIM THUIIOM CBsI3U. KoBajeHTHas CBA3b KaK CBS3b, BOSHUKAIOIIAS 34 CUET
00pa3oBaHUsI OOIIMX ANEKTPOHHBIX MMap. ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAIIIMYECKUE
pemieTku. MeTanuyeckas XuMUYecKas CBsI3b U METAUIMYECKHE KPUCTAIUIMYECKUE PEILIETKH.
Yraesogopoasl. Teopusi crpoenust oprannveckux coennnennid A. M. byrieposa.
[TpupoaHbIii ra3, €ero coCcTaB U HAPABJICHUS UCIIOJIb30BAHUS B KAYECTBE TOILIMBA U
XUMHYECKOTO ChIpbsi. KoHBepcus merana. CUHTE3-Ta3 U €ro UCMOJIb30BaHUE TS ITOJYYEHHUS
CHUHTETHUYECKOro OeH3MHa U MeTaHoua. [IpenensHble U HETpeaeIbHbIE YTIEBOAOPOIbI.
KauectBennsie peakiiuu Ha KpaTHYIO CBsi3b. OCOOCHHOCTH COCTaBa, CTPOCHUS U CBOMCTB
OpraHU4ecKuX coeuHeHU. OCHOBHBIE MOJIOKEHNS TEOPUH XUMHUYECKOIO CTPOCHHUS A.
Bbytnepona, ®@. Kekyne, A. Kynepa.

Hed1h u ee nepepadorka. Hedts, ee cocras, pusndeckne CBONCTBA U MTPOUCXOXKICHHUE.
DKOJOrHYeCKHe MOCIECTBUS pa3iuBa HeTH U crIOcCOObI 60pHOBI ¢ HUMHU. [lomyTHBIN
He(TAHOM ra3, ero cocras. [Iponeccel nepepaboTku HEPTH: PEKTU(PUKALMS U KPEKUHT .
[TpoyKThl nepepadOTKH HEPTH U UX UCIIOJIb30BAHUE.

IMosmmepbl. OCHOBHBIE MOHSATHS XUMUHU BEICOKOMOJIEKYJISIPHBIX COETMHEHU: MOHOMED,
NOJIUMEP, DJIEMEHTAPHOE 3BEHO, CTEeNEeHb noauMepu3aunn. Crnocoobl MoIyYeHus
MOJINMEPOB: PeaKlUy MOJIMMEpPU3aINU U MOJUKOHAEHCAMU. buonoaumMeps! U ux
ouosnoruyeckas poiib. [Imactmaccel. TepmoriacTel u peakroriacTsl. [IpeacraBurenu
iacTMacc v o0yiactu ux npuMmeHenus. Bonokna. [Ipupogabpie 1 XuMUYeCKre BOJIOKHA.
[IpeacraBuTenu BOJIOKOH U 00acTH UX mpuMeHeHus1. Heopranudeckue mojJmMepsl Kak
BEIIECTBA aTOMHOU CTPYKTYPHI.

Cmecn, ux cocras. [IoHsATHE O CMECH KaK CUCTEME, COCTOSIIIEN U3 Pa3IMYHBIX XUMUYECKUX
BemecTB. Knaccudukarus cmeceid 1o BU3yaabHBIM MPU3HAKAM U TIO arperaTHOMY
cocrosiHuio. CocTaB cMeceit: MaccoBast U 00beMHast 1011 KOMITIOHEHTa cMecu. CriocoObl
paszeNneHus cCMecei.

MucnepcHbie cucrembl. [londarue o aucnepcHoil cucreme. Knaccudukaius JUCTIEPCHBIX
CUCTEM M0 pa3MepaM JUCHEPCHOU (a3bl U arperaTHOMY COCTOSIHUIO JUCIIEPCHOHHOMN Cpeibl
U JucrepcHoi (a3pl. 3HAYEHUE NUCIEPCHBIX CHCTEM B NPHUPOAE, NPOMBIIUIEHHOCTH U
MOBCEJHEBHOM KU3HM YeNoBeKa. ['pyOoaMclepCHble CHUCTEMbl UM HMX KJIaCCHU(pUKALIMSL.
[IpumeHneHrne »HTUX CHUCTEeM B TEXHUKE M ObITYy. TOHKOIMCIEPCHBIE CHUCTEMbI, HX
knaccupuxanus. Koarynauus. Cunepesuc. dusndeckue cBoiicTBa ra3000pa3HbIX (MpomaH-
OyTaHOBasi CMeChb B 3aXXUTAJIKe), KUAKUX (O€H3MH) W TBepAbIX (MapaduH) alKaHOB:
arperatHoe COCTOSIHME, pacTBOPUMOCTb B Boje. lopeHue mnpomaH-OyTaHOBOW CMecH
(3axuranka). OTHOIIEHHUE NPEACIbHBIX W HEMPEJSIbHBIX YIJIEBOJOPOJOB K PacTBOpPY
nepMaHTranara Kanis u OpomHoi Boje. OOpazoBaHne HE(DTSHOW TUICHKHM HAa MOBEPXHOCTH



BoAbl. OOHApY)KEHUE HEIpEAeIbHbIX COSTUHEHUN B KUIKUX HedTenpoaykrax. [lomydyenue
wiactuueckoi cepol. [lomyuenue Genoro docdopa. [lonydeHne nUCTUIIMPOBAHHON BOJIBI.
OO0pa31pl pa3IUYHBIX JUCTIEPCHBIX CUCTEM: IMYJIbCUU, CYCIIEH3UU, adPO30JIU, TeIU U 30JIH.
[Tonyuenne komnouaHoro pactBopa u3 xjopuna sxeneza (III). Koarynsius nosy4eHHOTO
pactBopa. D dext Tunmans.

XuMHUYecKre peakuuv M UX kiaccupuxkanusa. XUMHUYECKHE PEAKUUH WIM XUMHUYECKUE
SIBJICHUS, UX OTJIWYUS OT (Pu3nueckux siBjaeHui. Peakiun 6e3 U3MEHEHHs COCTaBa BEIECTB:
AJUIOTPONM3AIMU U HU30Mepu3anuu. Peakuuu, uaymme ¢ M3MEHEHUEM 4YHUCIa M COCTaBa
BEILIECTB: COCAWHEHUSI, PA3JIOKEHMs, 3aMelleHus, oOmeHa. Peakuuu, npoTekaromuye ¢
BBIJICJICHUEM WJIM TOTJIOMIEHUEM TEIUIOThI: 3K30- U AHIAOTEpMHUUYECKHE. [[pyrue npusHaku
KJaccuuKaIMy XUMUYECKUX peakIui Hampumepe cuHTe3a okcuaa cepol (VI): usmeHeHue
CTENEHEH OKMCIEHUs 3JIEMEHTOB, 00pa3yIOIIMUX BEIEeCTBA, MCIOJIb30BAHHME KaTajau3aropa,
arperaTHoe COCTOSIHUE BEIIECTB, HAIIPABICHUE ITPOLIECCOB.

CkopocTb XuMHYeCKOH peakuuu. [ToHsATHE 0 CKOPOCTH XUMUYECKOWU pPEaKIUU.
['OoMOreHHbIE U TETEPOTE€HHbIE PEAKIIMU. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU OT
MPUPOJIbI PEArHPYIOIINX BEIIECTB, UX KOHUEHTPALUH. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT
temriepatypsl. [IpaBuno Bant-I'odda. 3aBucuMOoCTs CKOPOCTH peakiuy OT TUTOIIAIH
COIPUKOCHOBEHUS BEIIECTB M HAUIMYMS KaTaau3aTopa.
OKkucIUTEeNIbHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP). Dnexkrponus. CTeneHp OKUCIEHUS
u ee onpexaenenue 1o ¢opmyne coenuneHus. Ilonstue o6 OBP. Oxkucnutens u
BOCCTaHOBHUTENb, OKUCIEHHE U BOCCTAHOBJICHHE. DJEKTPOJIM3 pPACIUIaBOB U PACTBOPOB HA
MpUMEPE XJIOpHUAA HATpUsl. DIJIEKTPOIUTHYECKOE MOJIydeHHE amoMuHusa. [Ipakrudeckoe
MPUMEHEHHE EKTPOn3a. [ aibBaHOIIACTUKA U TaJIbBAHOCTETHSL.

XuMu4ecKrue MCTOYHMKH TOKA. ['albBAaHUYECKHE DJIEMEHTHI HA IPUMEPE DJIEMEHTA
Hanumansg—S5koOu, X yCTpOMCTBO U MPUHIUN AEUCTBUS. Y CTPONCTBO OaTapeiiku Ha
IIPUMEPE CYXOro LIETOYHOTO JIEMEHTA. Y CTPOUCTBO CBUHIIOBOTO aKKYyMYJISITOPA.
["anpBaHM3aIUs 1 deKTpodopes.

HanouyacTuusl. Xapakrepuctrka HaHodacTull. [Ipupoaneie HaHouacTulbl. HaHodacTuilsl B
KocMoce, atmocdepe, ruapocdepe, onochepe. HaHogacTUIIBI B TEXHUKE U TEXHOJIOTHSX.
KoncrpynpoBanune HaHomarepuajioB. OCHOBHBIE CIIOCOOBI TOJYYEHUS HAHOYACTHIL:
«CBEPXY BHU3» U «CHU3Y BBEpX». MOJEKYIApHBINA CUHTE3 U caMocOopka. Hanockonuyeckoe
BBIPAILIMBAHUE KPUCTAIJIOB U MTOJIUMEPHU3ALIUSL.

HaHoTexHOJI0TMH B KH3HH COBPEeMEHHOro oodmectBa. [loHSATHE O HAHOTEXHOJIOTHSX.
3HayeHUE HAHOTEXHOJIOTMH B pa3IMYHBIX OO0JACTAX HAYKW W TEXHHUKU: DHEPreTHKeE,
BJIEKTPOHUKE, MEJUIIMHE, aBUAllMM W KOCMOHABTHUKE, CEJIbCKOM XO3SIMCTBE, OXpaHE
OKpY>Kalolllel cpe/ibl, ONTUKE. YTIEPOJHbIE HAHOTPYOKH U 00JIaCTH UX MPUMEHEHHS.
YeJ10BeK M €ro 310poOBbe

CucremaTn4yeckoe moJi0KeHue 4eJI0BeKa B MHpe *KUBOTHBIX.

buonorunyeckas kinaccudukanus yenoBeka. [IpaMoxoxaeHre U ero BIUsSHUE HA CKETIET
yenoBeka. Pyka —opras u nmpoaykr tpyaa. Pazsutue uepena u roiIoBHOTO MO3ra 4e€JI0BEKa.
[IepBas u BTOpasi CHTHAJIbHBIE CUCTEMBI. broconanbHast MpUpo1a YEI0BEKa.



I'enHeTnka 4esoBeka W MeTOAbl ee wu3y4YeHUsi. (OCHOBHBIE TIOHSTUS TE€HETHUKU:
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, T€H, XPOMOCOMBI, MYTallul, T€HOM, T€HOTHI, (PEHOTHII,
JTOMHUHHUPYIOIIME ¥ PEIECCUBHBIE MpU3HAKKW. ['e€HOM dYenoBeka M ero pacmudpoBka.
[IpakTHueckoe 3HAUYeHUWE H3YYEHHS TE€HOMa 4YeloBeKa. MeToabl HU3yYeHHS] TE€HETHUKHU
YyeJIoBEKa:  TI'€HEAJIOTMYECKHUM,  OJIM3HEIOBBIM, IHMTOreHeTHYeCKHi.  ['eHeTHueckue
3a00JIeBaHuUs YETIOBEKA.

®duzuka dyenoBeka. CkeneT ¢ TOYKM 3peHUs (U3UYECKOTO TMOHATHS O pblyare.
KpoBooOpaiienue B cBeTe TMAPOJMHAMUKHU: MYJbC, KpOBsiHOE naBieHue. Juddysus kak
ocHOBa (hOPMUPOBAHUS MEPBUYHOM U BTOPUYHON MOUM B MOYKAX, a TaKKe razooOMeHa B
TKaHIX W JIETKUX. TepMOperyisiuys ¢ TMOMOIIbI0 KOXH IyTEM TEIUIOMPOBOIHOCTH,
KOHBEKIIUM, W3JIyUYCHHUS W MCIAPECHUS BOJbI. DJEKTPOJMHAMUYECKAsl MPUPOJa Tepeaadu
HEPBHBIX HMIYJIbcOB. OnTHueckas CUCTeMa 3pEHHsS. AKYCTHYECKAas CHCTEMa cllyxa U
rojocoodpa3oBaHue.

Xumus yejaoBeka. XMMAYECKUN COCTAB TeJa YEJIOBEKA: 3JIEMEHTHI U BEILIECTBA, UX
kiaccudukaius u 3Hauenue. Boga, ee pynkiuu. BonHblil 6anaHnc B opraHu3Me 4eoBeKa.
MuHepanbHbI€ BEIIECTBA U UX POJIb B JKU3HEACATEIBHOCTH OPraHU3Ma YEJIOBEKA.
3aboneBaHusl, CBA3aHHBIC C HEJJOCTATKOM I N30BITKOM HEKOTOPBIX XUMUYECKUX
AJIEMEHTOB B OPraHU3Me YEJIOBEKa.

Buramunbl. VcTopusi OTKpbITHS BUTAMUHOB. BuTaMHHBI Kak OMOJOTMYECKH AKTHUBHBIC
BelllecTBa. bojie3HM, BbI3BaHHBIE HEJOCTATKOM WJIM HU30BITKOM BUTAMUHOB: aBUTAMHHO3BI,
TUTIOBUTAMUHO3bI, TUIIEpBUTAMUHO3bI. CyTOUYHasi MOTPEOHOCTh YEJIOBEKAa B BUTAMUHAX U UX
ocHoBHble (yHkiuu. Krnaccudukanuss ButamuHOB. BomopacTBopuMble BUTaMUHBI Ha
npumMmepe ButamuHa C. JKupopacTBoprMbie BUTAMUHBI HA TPUMEPE BUTAMUHA A.

I'opmonbl. HepBHas 1 rymopaiibHasi peryisiiuy MPOLECCOB KU3HEAEATEIbHOCTH
opranusma. ['opMOHBI KaK POYKThI, BHIpaOaThIBAEMbIEC KEJI€3aMU BHYTPEHHEH CEKPEIH.
Knaccuduxkanys ropMoOHOB 110 JKeje3aM, KOTOPhIE UX MPOAYIUPYIOT, U 110 XUMHUECKOU
npupoze. CBoiicTBa ropMOHOB. IHCYJTMH Kak TOPMOH OEJIKOBOM MPUPOJIbI. AIPEHATNH KaK
TOPMOH aMUHOKHUCIOTHOM Tpupoibl. CTeponaHbIe TOPMOHBI HA MPUMEPE MOJIOBBIX. [ Urep-
¥ TUTO(YHKITHS JKeJie3 BHYTPEHHEH CeKPEIInH.

JlekapcTBa. KpaTkme cBeaeHHS O 3apOXKACHHM ©  Pa3BUTHH  (apMaKOJIOTHH.
Knaccudukanust 1ekapCTBEHHBIX CPEACTB MO arperaTHOMY COCTOSIHUIO: KUJIKHUE, TBEPIbIC,
MsArkue. Auikanouzpl. Bakuumsel. XuUMHOTEpaneBTUYECKHE MpenapaTbl. AHTUOMOTHKH.
Hapkotnueckue mnpenapatel. Hapkomanus w ee mnocneactBus. ONTUMaIbHBIA PEXKUM
MIPUMEHEHHUS JIEKaPCTBEHHBIX MPEINApaTOB.

3nopoBblii 00pa3 Ku3HU. PU3NUECKUE 3J0POBbE U €TO KPUTEPUH.

[Icuxnueckoe 310pOBbE U €ro Kpurepur. HpaBCTBEHHOE 310pOBBE U €ro Kputrepuu. Tpu
OCHOBHBIE€ COCTAaBIISIOIIME 3/I0POBOTO 00pa3a >KU3HU: PEXKUM [HS, MPABUIbHOE NMHUTAHUE,
dbu3nyueckass aKTUBHOCTh U 3aHsTHE criopToM. DakTopkl, BIUSIONIKE HA 3I0POBBE YEIOBEKA!
OKpy’Karomas cpefa, NpoPUIaKTUYECKas BaKIMHAIMSA, CTPECCHl, BPEIHBIC TPHUBBIUKH.
AJIKOTONM3M U ero nocienctsusi. HapkomaHnus v ee nociaeacTBuUs.



Pu3nka Ha ciayxle 370pOBbS 4eI0BeKa. AHTPONOMETPHS: U3MEPEHUE JJIMHBI U MacChl
T€Ja, CHUPOMETPUS U )KMU3HEHHAs! EMKOCTh JIETKHX. TEIIoBble U3MEPEHUS U TEILUIOTEPAIIns.
N3MepeHune aprepualibHOTO JaBiieHUA. [ MIEpTOHMS M TUIIOTOHHUS. YJIbTPa3ByKOBas
JMAarHOCTUKA W Tepamnus. Jnekrporepanusi. JlazepHas Tepamnusi. MarHUTHBIM pe30HAHC U
pentrenoauarsoctuka. dmooporpadus. Tomorpadus.

EcrtecTBO3HaHUE HaA ciayx0e Yej0BeKa

JJieMeHTAPHBI JIM 3JIeMeHTaApHble YacTullbl. [loHATHE O PU3KKE BHICOKMX SHEPTUH.
JInHEWHBIA YCKOPUTEIb 3JIEMEHTAPHBIX YAaCTHL], AIPOHHBIN Kojutauaep. enenne atroMHOro
SApa: TPOTOHBI, HEUTPOHBI. DYHIAMEHTAIBHBIE YACTHULIBL: JICNTOHBI U KBApKU. DOTOHBI.
bo3oHbl. AHTHYACTHIIEL.

boabiion aapoHHbINA KoJIaiaep. MoHTax U ycraHOBKa boJibIioro axpoHHOro
koJutamaepa. [lpuanun aerictBus kosutanaepa. Ipoucxoxaenne maceol. bo3zon Xwurrca.
[Ipoucxoxnenue Becenennoil. AHTuMup.

AToMHas 3HepreTuka. [lonyueHne 3JeKTpUUECKOro TOKa ¢ MOMOUIBIO 3JIEKTPOTreHepaTopa.
TpaaumoHHas SHEpreTUKa U HETpaAUIIMOHHAs SHepreTuka. OCHOBHBIE TOHATHS ATOMHOM
SHEpPreTUKU. PaiioakTUBHOCTD. SiepHbIe peakni. ATOMHAsI CTAaHIIMS U IPUHIUII €€
pabotel. ADC Ha OBICTPBIX HEUTPOHAX. PaTnon30TOMHBIE TEPMOIIEKTPUIECKUE TEHEPATOPHI
(PUTOI'n), npunuun ux aercteus. O01acTU IPUMEHEHUSI aTOMHON YHEPTETHUKHU.
[TepcnekTBBI HCIIOIB30BAHKS ATOMHOM SHEPTETUKH TTOCTE KpynHenien aapun Ha ADC.
IIponoBosibcTBeHHAs MP00OJeMa M NMYTH ee pemieHus. [ eorpadus rojgona u ero NIPUIUHBI.
OcHOBHBIE HaNpPaBIICHUS B PEUIEHUHU TPOJOBOJIBCTBEHHON MPOOIEMBI:

— HUCIOJIb30BAHUE XMMUYECKUX BEIIIECTB;

— CO3/IaHUE UCKYCCTBEHHBIX MPOYKTOB MUTAHUS,

— METOJBI CO3/IaHUS BBICOKOIIPOU3BOJAUTEIBHBIX COPTOB PACTEHUMN U MTOPOJT dKUBOTHBIX.
Bbuorexnosiorus. I[loHsiTue OMOTEXHONOTMU KaK MPOU3BOJIUTEIBLHOM CHIIBI OOIIECTBA,
UCIIOJIB3YIOMICH KUBbIE OPraHu3Mbl M OMOJIOTMYECKHE MPOIIECCHl B TMPOU3BOACTBE. TpH
JTara CTAHOBJICHUS M Pa3BUTHS OWOTEXHOJOTHHU: pPaHHsS, HOBasg W HoOBeWmias. ['eHHas
uHxeHepus. [ eHHOMOM(UIIUPOBAHHBIE OPTaHU3MbI M TPAHCTCHHBIC TTPOAYKTHI. KiteTouHas
umxxenepus. Kionnpoa Hue. DMOpHOHAJIbHBIE W CTBOJIOBBIE KJIETKH. buojornueckas
WHKCHEPHsI KaK METOJ] MCIOJIb30BaHMS MUKPOOPTAHM3MOB B KaueCTBE OMOPEAKTOPOB IS
MOJIYyYEHUs MNPOMBINUIEHHOW NpoAyKunu. (OCHOBHBIE HAIPaBJIECHUS HCIOJb30BAHUSA
(dbepMeHTaTUBHBIX MpolieccoB. IMMOOMIN30BaHHBIE (PEPMEHTHI.

Jlec u secoBoacTBo. Jlec kak ¢uroneno3. Brnaxuplil Tponudeckuii nec. Jleca ymepeHHOro
nosica. 3HaueHue Jieca B Ouocdepe W KU3HU yenoBeka. JlecHble MoKaphl, MPUYUHBI UX
BO3HUKHOBEHUS, TylIeHME U TNpoduiakThka MoxapoB. JIECOBOJACTBO Kak OTpacib
pPacTEeHHEBOACTBA U HAYKH. JIECOMMTOMHUKH.

Cuneprertuka. [loHsiTue 0 CMHEpreTHKE U CaMOOpraHu3alus OTKPHITHIX cructeM. OO0mue
MPUHIUIBI CHHEPreTUKU. Touka Oudypkanuu u aTTpakT. Poib cuHEpreTuku asis u3ydeHus
MPUPOJIHBIX U COLMANBHBIX ABIEHUN. CTPyKTYypUpOBaHHWE MATEPUAIBHOTO MUPA U €TI0
U3y4YeHHUE CIEeIUATbHBIMU pa3fieiamMu Gu3uku. @opMbl IBIKEHHSI MATEPUH.
EcrecTBO3HaHUE U UCKYCCTBO.



30JI0TO€ CEUEHHUE U €r0 UCTOJb30BAHUE B MPOU3BEICHUSIX APXUTEKTYPBbI, )KUBOIUCH,
ckynbnTypsl. [TocinenoBarensHocTs @UOOHAYYH, €€ TPUMEHEHUE B UCKYCCTBE.
PacnipocTpaneHHOCTH TIpaBuIIa 30JI0TOTO CEUEHUS U MocienoBareabHocT @uboHauuu B
KUBOM npupoje. buonuka m apxurekrypa. B3anMONpOHUKHOBEHUE €CTECTBO3HAHUS U
UCKYCCTBA.

IIpakTnueckue padornl. 10 kiace

. OMIUPUYECKOE NTO3HAHNE B U3YUYEHUU €CTECTBO3HAHMUS.

. Habnrogenue 3a u3aMeHEeHHEM TEMIEPATYPbI JIbJA U €r0 COCTOSIHUEM IIPU HarpeBaHUU.
. HabGmronenue 3a npopactanuemM cemsiH (pacoJiu.

. HabGmronenue 3a ropsiieit cBeuoil.

. I3yuenue 3Be3/HOr0 Heba ¢ MOMOILBIO MOJIBUKHON KapThl.

. I3ydeHnne KoueKIu ropHbIX MOPO/I.

. I3ydenue )KecTKOM BOJIbI U YCTPAHEHUE €€ HKECTKOCTH.
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. I3yuenue nmapamMeTpoB COCTOSIHUS BO3/[yXa B KaOMHETE.

9. Pacnio3HaBaHue OPraHMYECKUX COEAUHEHU.

10. M3yyeHne MUKPOCKOITMYECKOTO CTPOCHHUS KUBOTHBIX TKaHEH.
11. U3ydyenue paCTUTENBHON U )KUBOTHOM KIIETKH.

12. U3ydyenue npocTenmmx.

13. N3ydenue B3auMOCBsI3€l B UICKYCCTBEHHOM DKOCUCTEME — aKBAPUyME — U COCTABJICHUE
LETIEH TUTAHUSA.

14. N3ydenue OBITOBBIX OTXOIOB.

15. [Ipucrnoco6IeHHOCTh OPTraHU3MOB K CpeJie OOUTaHUS.

16. N3yueHne BOJIHOBBIX CBOWCTB CBETA.

17. N3yueHnne n300pakeHus1, JaBaeMoro JIMH30M.

18. 3mepeHue yaenbHOM TEMIOEMKOCTH BOIbI.

19. UccnenoBanue cpesibl pacTBOpa COJIEM M COKA PACTEHUM.

20. M3yueHue cocTaBa MOYBBHI.

11 kace

1. 3yuenune dororpaduii TPEKOB 3apsHKEHHBIX YACTHII.

. [lomyuenue, cobnpanue 1 pacrio3HaBaHHE ra3oB.

. Pacnio3HaBaHue miuacTMacc v BOJIOKOH.

. I3ydyeHne XMMUYECKUX PEaKLUN.

. COopka rajibBaHMYECKOT0 3JIEMEHTA U UCIIBITAHUE €r0 ICUCTBUS.
. Co3pnait nmuio peOeHka.

. OLieHKa HHIMBUYAJIIBHOTO YPOBHS 3/I0POBBSI.
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. OueHka OMOJIOTHYECKOTO BO3pacTa.

9. OmnpesenieHre CyTOYHOTO PAaIlMOHA MTUTAHUS.

10. 3yueHue siBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

11. 3y4eHue 30J10TOTO CEUCHUS HA PA3TUYHBIX OOBEKTaX.



