PABOYAS NTPOI'PAMMA
110 Y4eOHOMY NpeaMeTy
«KEcTrecTBO3HAHHUE»



1. IMosgicHUTEIBLHASA 3ANIUCKA

Pabouas mporpamma no ecrectBozHanuto s 10-11-ro kiracca cocraicHa B
COOTBETCTBHH CO CIICTYIOIUMH JOKYMEHTAMU:
- @epaepaibHBIM 3aKOHOM OT 29 gekabps 2012 1. No 273-®d3 «O6

oOpazoBanuu B Poccuiickoit deneparumy» (B pea. ot 02.07.2021r.),

- ¢ ®enepanbubiM 3akoHOM OT 31.07.2020r. N 304-®3 «O BHeceHUMH
n3meHeHuii B ®enepanbHblii 3akoH "OO o0Opa3oBanuu B Poccuiickoit
®denepanuu" MO BOIPOcaM BOCHHUTAHUS 00yUYaIOIIHUXCS,

- ¢ ®IroC COO (npuka3z Munoopuayku PD ot 17.05.2012r. Ne 413 «O06
yTBepkeHun  denepaibHOr0  rocyJdapCTBEHHOr0  00pa3oBaTeNbHOTO
CTaHJapTa OCHOBHOro ooOmero oOpazoBanusi» (B pen. I[lpukasa
Munnpocsemenust Ne 712 ot 11.12.20 r.),

- C YyuyeToM TMpUMEpHON paboueil NporpaMmbl IO ECTECTBO3HAHUIO
(ITpumepHast OCHOBHasi oOpa3oBaTejbHas IMpOrpaMMma CpPEIHEro OOIIero
oOpaszoBaHus, 0JI00peHa penieHueM ¢eaepaibHOTO yueOHO-METOUYECKOTO
o0beIMHEeHUS 1O 001IeMy 00pa3oBaHKIO MPOTOKOA OT 28.06.2016 1. Ne 2/16

-3).

Jannas nporpamma siisiercst 4actero OOII COO YOV mikoinbl «ABpopay,
KOHKPETH3UPYET COJIepKaHue CTaHAapTa, HaeT pacupeesieHue yueOHbIX 4acoB IO
paszenaM Kypca, MOCJIEIOBaTENIbHOCTh H3YyUYEHHS TEM M pa3lieJOB C Y4YETOM
MEXMPEAMETHBIX U MPEIMETHBIX CBSA3€H, JOTUKU yueOHOro MpoLecca, BO3pacTHbIX
O0COOEHHOCTEH yJalmxcs C UCTHOJIb30BaHUEM aBTOPCKOM mporpammbl st 10 — 11
kiaccoB O.C. T'abpuensna «EcrectBoznanue» (['abpuensu O.C. Pabouue
nporpammbl. EctectBo3nanue. 10-11 kmaccel: yyeOHO-MeToanueckoe mocooue /
O.C.I'abpuensn, C.A.CnankoB. — 2-e uz., crepeotun. — M.: Jlpoda, 2017. — 110,
[2]¢c.)

[emamu n3ydeHUss THTErPUPOBAHHOTO Kypca «EcTecTBO3HaHME» B CTaplIeh
IIKOJIE SIBJISTFOTCSI:

* CO37JaHUE OCHOB LIEJTOCTHOM HAYYHOU KapTUHBI MUDA;

* opmMupoBaHUE TTOHUMAHUSI B3aMMOCBS3H M B3aUMO3aBUCUMOCTU €CTECTBEHHBIX
HAayK; BIMSHUS €CTECTBEHHBIX HAyK HA OKPYKAIOIIYIO Cpedy, SKOHOMHYECKYIO,
TEXHOJOTHUECKYIO, COLMATBHYIO U ATHUECKYIO CEephl AEITETbHOCTH YeTIOBEKA,;

* CO3JaHWE YyCIOBUM i1 Pa3BUTUS HABBIKOB Y4Y€OHOH, TMPOEKTHO —
UCCIIEIOBATENbCKOM, TBOPYECKOM JAEATEIbHOCTH, MOTHBAIMM OOy4arolmuxcs K
CaMOpa3BUTHIO;

dbopMHupoBaHHEe  YMEHMM  aHAIM3UPOBATh,  OIICHWBATh, MPOBEPIAThH  Ha
JIOCTOBEPHOCTh M 000011aTh HAYYHYIO HH(OpMAITHIO;



* T[OJlydeHHE HaBBIKOB 0€30MacHOM paboTbl BO BpeMsl MPOEKTHO —
MCCIIEA0BATENbCKON U JKCIEPUMEHTAIBHON NEATEIBHOCTH, MPU HCIOJIb30BaHUU
J1a60paTOPHOTO 00OPYAOBAHUS.
3agauamu peAMETHOTO Kypca «EcTecTBO3HaHME SIBISIOTCS:
- OCBOCHHME 3HAHMI O COBPEMEHHON €CTECTBEHHOHAYyYHOW KapTHUHE MHUpa U
METO/IaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMH HACSIMH U
JOCTUKEHUSIMU €CTECTBO3HAHMS, OKA3aBIIMMH OIPEICISAIONIEE BIUSIHUE HA HAIU
IIPEICTABIICHUS O IPUPOAE, HA PA3BUTUE TEXHUKHU U TEXHOJIOTHA;
- OBJAJCHUE YMEHUAMH IPUMEHATH IMOJYYEHHbIE 3HaHUS M1 OOBICHEHHS
OKPYXAaIOIMX  SIBJICHWH,  HWCIOJb30BaHUA W  KPUTUYECKOHM  OLIEHKH
€CTECTBEHHOHAYYHOU MH(pOPMAIUH, JJII OCO3HAHHOTO OIpeAeTeHs] COOCTBEHHOM
MO3UIINH 110 OTHOIIEHUIO K 00CYKIaeMbIM B 0011IeCTBE IpobieMaM HayKH;
- NPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHMM B MOBCEAHEBHOM >KM3HU JUIS
obOecrieueHns O€30MAaCHOCTU JKU3HEIEATEIBHOCTH, OXPAHbI 3/10pPOBbS, 3aIIUTHI
OKPY’KAIOIIEH CPEBI.

BBeneHue Kypca €ecTeCTBO3HAHMS B CTapIIEH IIKOJIE BBI3BAHO CIEAYIOIUMU
MPUYNHAMH:
1. Ha BbIXO/1€ U3 IIKOJIBI B COBHAHUH Y OOJBIITMHCTBA BBIITYCKHUKOB (POPMUPYIOTCS
YacTHBIC HAYYHbIE KapTUHBI MHUpa: XUMUYEcKas, (pu3ndeckasi, OMoJoruyeckas, HO
OTCYTCTBYET €JUHAas €CTECTBEHHO-Hay4yHas KapTHUHA, KOTOPYI0 U IIpU3BaHa
(dbopMHpOBaTh Takasl IUCLUUIUIMHA, KaK €CTECTBO3HAHUE.
2. HapymaeTrcss NmpeeMCTBEHHOCTh MEXAY CpeaHed H BBICIICH IKoion. B
TYMAaHUTAPHBIX By3ax 00S3aTeNIbHbIM SIBIISIETCS M3y4deHUE Kypca «EcTecTBeHHO-
Hay4yHas KapTMHA MHpa», CHHOHUMOM KOTOoporo sBisitoTcs «KoHmenuu
COBPEMEHHOT'O €CTECTBO3HAHUSD.
3. BBenenue kypca ecTecTBO3HAHUSI TMO3BOJIET PEAM30BaTh TAaKOH MEXaHU3M
T'YMaHUTApU3aIMi €CTECTBEHHO-HAYYHOTO0 00Opa30BaHUs, KaK MHTETpaIus, 4To, B
CBOIO  OdYepelb, I[O3BOJISIET TyMaHU3UpOBaThb d3TO  OOpa3oBaHUE IS
CTapIlIeKJIACCHUKOB, BRIOpaBIINX 11t oOydenust B 10—1 1kmaccax rymaHUTapHBINA
pouIb.

B ocHOBY Kypca 1osoxeHa ujest aHTpOIIOLIEHTPU3Ma, T.€. TOCTPOEHUE Kypca
B JIOTUKE M CTPYKTYp€ BOCHPHITHS YYEHHUKOM €CTECTBEHHOIO MHpa B CHHTE3E
bU3NYECKUX, XUMUYECKUX U OUOTOTHYECKUX MPECTABICHUM.

bonpmioe BHuMaHue (Oosee 25% yd4eOHOTO BpPEMEHM) YAENsEeTCs
AKCIEPUMEHTY, Ja0OpaTOpHbIM M TpakTHdyeckuMm padotam. ®I'OC B kavecTBe
0CSI3aTEIBHOr0 AJIEMEHTa NpH OOYYEHHHM B CTAapUIMX Kjaccax MNpelycMaTpUBAET
BBINIOJIHEHHE  KAXKIbIM  YYEHMKOM  HWHJMBHIyaJbHOTO  MpoekTa.  bes
UCCJIEIOBATENIbCKMX YMEHUN M HABBIKOB CO3/aTh MPOEKT OYyJEeT CIOXKHO. YTOOBI
COBEPILEHCTBOBATh 3T YMEHUS U HABBIKU, B KXKJOM y4eOHHUKE MPEAyCMOTpeHa
rnaBa «lIpaktudyeckue paboTel». PaboThl, mnpemIoXKEeHHBIE B HEH, MOTYT
MOCIY>KUTh OCHOBOM JIJI51 BHIIOJTHEHUS] MHANBUYAIBHOTO MPOEKTA.

Mecmo npeomema 6 yuebnom niame.

[Ipenmer  «EcTecTBO3HaHME»  BXOOUT B  MPEAMETHYIO  00JIacTh
«EcrecTtBennnie Hayku». Pabodast mporpamma paccuntana Ha 207 y4eOHBIX 4acoB
(13 pacuera o 3 vaca B Hegemo B 10 u B 11 kimacce), B T.4. KOHTPOJIbHBIX padoT: 4



gaca — 10 kmacc, 4 gaca — 11 kiacc; mpaktudeckux padot: 19 gacor — 10 kmacc,
10 gacoB — 11 kJacc.

Jlns peanu3anuu 1aHHOM Paboueli mporpaMMbl HCTIOJIB3YETC:
1. EctecTtBo3nanue. 10 kiacc. YueOnuk. bazossiit yposens (aBTop O. C.
["a6puensn, U.I'.Octpoymos, H.C.ITypermueBa, C.A.Cnaakos, B.1.CuBornasos). —
M.: dpoda, 2017
2. EctectBo3nanue. 10 kiacc. Metonuueckoe nocodue (aBropsl O. C. I'abpuenss,
C.A,CnankoB).
3. EcrectBo3nanme. 11 kimacc. YueObnuk. bazossiit yposens (aBTop O. C.
[Mabpuensn, N.I'.Octpoymos, H.C.Ilypeimesa, C.A.Cnankos, B.1M.CuBornazos). —
M.: Jlpoda, 2018.

2. Ilnanupyemble (JINYHOCTHBIC, METANPEAMETHBIE U MPEAMETHBIC)
pe3yJbTaThbl 0OCBOeHUs YueOHoro npeamera «EcrecTBo3Hanmne»

JluunocmubiMu pesyromamamu 06yquu}1 ecmecmeO3HAHUIO A6AIONICA.

8 YEHHOCMHO-OPUEHMAYUOHHOU chepe — BOCIUTAHME YyBCTBA TOPAOCTH 32
POCCUHCKHE ECTECTBEHHBIE HAYKU;
6 mpyodosoii cgepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOPY JajbHEHIIEH
o0Opa3oBaTenbHON U PO(ECCUOHATIBHON TPAEKTOPHH;
B NMO3HABAMENbHOU (KOCHUMUGHOU, UHMENIeKmyalvhol) cgepe — yMEHUE
YIPABJISATH CBOEH IMO3HABATEIBHOU JEATEIbHOCTBIO.

Memanpeomemnvivy  pe3yibmamamu  OC80€HUs  NPOSPAMMbL  HO

ecmecmeo3HAHUIO SA6/IAIOMCA.
— OBJIQJICHWE YMEHMSIMH M HaBbIKAMH Pa3JIMYHBIX BHUIOB I103HABATEIIHLHOM
NEATeILHOCTH, TIPUMEHEHUS OCHOBHBIX METOJOB TO3HAHUS  (CHCTEMHO-
WH()OPMAITMOHHBIA aHAIW3, MOJCIMPOBAHUE) I M3YyYEHUS PA3THYHBIX CTOPOH
OKPYXKAIOIIEro €CTECTBEHHOTO MHPA;
— OBJIQJICHHEC OCHOBHBIMH WHTEIUICKTYAJIbHBIMH OTIEpAMSIMU: (POPMYITHPOBAHNE
THIIOTE3, aHAJIM3 U CUHTE3, CPAaBHEHHE, 0000IICHIE, CUCTEMATH3aIus, BEISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3CH, IIOMCK aHAJIOTOB;
— (opMupoBaHue YMEHHMI TEHEPHPOBATH HACH W ONPEICIATh CPEACTBA,
HEO0OXOIMMBIC VISl X peallu3alliu;
— (dopMUpOBaHHE YMEHHUH ONPEACIATH eI W 3aJa4M JCITCIBHOCTH, a TaKKe
BBIOMpaTh CpEACTBA pealu3allid dTHUX IeJied W TMPUMEHSATh Ha TPAKTHKE;
dbopMUpOBaHUE YMEHUH HCIOJIB30BAaTh PA3UYHBIC HWCTOYHUKH JUIS TTOJTYyYCHHS
€CTEeCTBEHHO-HAYyYHOU MH(POPMAITUU U TIOHUMAaHHS
3aBUCHMOCTH OT COJepKaHHS M (OPMBI NIPEIACTABICHHOW HH(pOpMAIUU U Ieaei
aapecara.

IIpeomemuvie pe3yiomamol uzy4eHus eCmecmeo3HaHUs "

Buinycknux na 6azoeom yposHe Hayuumcsi:

10 xnacc
- IEMOHCTPHPOBATh HA IPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTHHU YEIIOBEUCCKOMN
M BHJIM3AINH;



- BBIJICTISITh TIEPCOHATBLHBIN BKJIA]] BETMKUX YICHBIX B COBPEMEHHOE COCTOSTHUE
€CTECTBEHHBIX HAYK;

- FPAaMOTHO IIPUMEHSTH €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTUIO MPY OMTUCAaHUU
SIBJICHUI OKPY>KAIOIIETr0 MUPA;

- 000CHOBAHHO MIPUMEHSTH IPUOOPHI ISl U3MEPEHUS U HAOJIIOICHUS, UCTIONb3YS
ONKMCAHKE WY MPEIJIOKEHHBIN alrOPUTM SKCIIEPUMEHTA C LEIbIO MOTyYEHUs
3HaHUN 00 O0BEKTE U3YUCHUS,

- BBISIBJISITH XapaKTep SBJICHUN B OKPYKAIOIIECH cpesie, TOHUMATh CMBICIT
Ha0JI0JTaEMBIX TPOIIECCOB, OCHOBBIBASICH HA €CTECTBEHHO-HAYUYHOM 3HAHUH;

- UCTIOJIb30BATh I OMMCAHUA XapaKTepa MPOTeKaHUs MPOIeCCOB (pHU3HUECKUE
BEJTUYMHBI U IEMOHCTPUPOBATH B3aMMOCBSI3b MEXKTy HIMU;

- OCYUIECTBIJIATH MOJICTUPOBAHUE MPOTEKAaHUS HAOIIOAAEMbIX MPOLIECCOB C YUETOM
TPaHMI] MPUMEHUMOCTH UCIIOJIb3yEMbIX MOJICTICH;

- KPUTHYECKH OLIEHUBATh, UHTEPIIPETUPOBATH U 00CYX AaTh HHGOPMAIIHIO,
coneprkariytocs B coobmenusx CMU, pecypcax MuTepHeTa, HaydHO-TTOMYISPHBIX
CTaThsIX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH; JIeJaTh BBIBOJIBI HA
OCHOBE JIUTEPATYPHBIX JAHHBIX;

- IPUHUMATh APTYMEHTUPOBAHHBIEC PEIICHUSI B OTHOLIEHUU TPUMEHEHUS
Pa3HOOOPa3HBIX TEXHOJIOTUH B TPO(PECCHOHATBLHOM IEITEILHOCTH U B OBITY;

- U3BJICKATh U3 OMKCAHUSI MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB
HEOOXOMMbIC XapaKTEPUCTHUKH JIJISI KOPPEKTHOTO WX MCIIOJIh30BAHUS;

- 0OBSCHATH IPUHITUIIBI, TTOJIOKEHHBIE B OCHOBY paOOTHI TPHOOPOB;

- OpPTraHU30BBIBATH CBOIO JCSITEILHOCTD C yU€TOM MPUHIUIIOB YCTOHYHBOTO
Pa3BUTHS CUCTEMBI KIIPUPOIa—O00IIECTBO—IETOBEK» (OCHOBBIBASICH HA 3HAHUSX O
mpoleccax nepeHoca u TpaHcPOpMaIiK BEIECTB U SHEPTHUA B SKOCUCTEME,
pa3BUTHH U (PYHKIIMOHUPOBAHUU OMOCPEPDI; O CTPYKTYpE MONYJIALMHA U BUA,
aJlanTaIiysIX OpraHu3MoOB K Cpelie 0OMTaHUsI, CBOMCTBAaX IKOJIOTHYECKUX (PaKTOPOB;
PYKOBOJCTBYSICh IPUHILIUIIAMU PeCypcocOepekeHtst U 6€30MacHOT0 MPUMEHEHUS
MaTepuaioB U TEXHOJIOTHI; COXpaHssa OHOJI0rHUecKoe pa3Hoodpasue);

- 000CHOBBIBAThH MPAKTUUECKOE HUCITOJIH30BAHNE BEIIECTB U UX PEAKIINil B
MIPOMBITIIUICHHOCTH U B OBITY; OOBSCHATH POJIb ONPEICTIEHHBIX KJIACCOB BEIIECTB B
3arpsi3HEHUH OKPY KAIOIIEH Cpeibl;

- IeCTBOBATh B paMKaXx MPaBUJI TEXHUKU O€30MaCHOCTU U B COOTBETCTBUU C
WHCTPYKITUSMU IO PUMEHEHHIO JICKAPCTB, CPEACTB OBITOBON XUMHUH, OBITOBBIX
AIIEKTPUIECKUX MPHUOOPOB, CIIOKHBIX MEXaHU3MOB, TOHUMAsl €CTECTBEHHO-
HAy4YHBIE OCHOBBI CO3/IaHUS TPEITHUCAHMIA;

- popMHUPOBaATH COOCTBEHHYIO CTPATETHIO 3I0POBbeCOEpEraroiero
(paBHOBECHOT0) TUTAHMSI C YUETOM OHMOJIOTHYECKON 11e71ecO00pa3HOCTH, POIH
BCIIECTB B MUTAHUH U KU3HEICATCILHOCTH JKUBBIX OPTraHU3MOB;

- 0OBACHATH MEXaHU3M BIIMSHUSI HA KUBBIC OPTaHU3MBI AJICKTPOMArHUTHBIX BOJTH
U PaIMOAKTUBHOTO M3TYUEHUS, @ TAKKE ICUCTBUS aJIKOTOJISI, HUKOTUHA,
HApPKOTHUYECKUX, MyTareHHBIX, TEPATOTCHHBIX BEIIECTB HA 3JJ0POBHE OpraHU3Ma U
3apOJIBIILIEBOE PA3BUTHUE;



- BBIOMPATh CTPATETUIO MOBEACHHS B OBITOBBIX M UPE3BbIYAHBIX CUTYALUSX,
OCHOBBIBASICh Ha TIOHUMAHWUHU BIUSHUS HA OPraHU3M 4esloBeKa (PU3HUYECKUX,
XUMHUYECKUX U OMOJIOTHYECKHUX (DaKTOPOB;

- OCO3HAHHO JIEWCTBOBATh B CUTYal[MH BbIOOpA MPOAYKTA WIH YCIyTd, IPUMEHSS
€CTECTBEHHO-HAYYHbIE KOMIICTCHLIUH.

Buinycknuk na 6a30680m ypogne noiyuum 603MONCHOCHb HAYUUMbCSL:

- BBITIOJIHATH CAMOCTOATEIIbHBIE SKCIIEPUMEHTBI, PACKPBIBAIOIINE TOHUMAHHE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX OHATHI 1 3aKOHOB, COOIIOas IpaBuia
Oe3omacHoi paboThI; MPEICTABIATh MOJTYUYCHHbBIC PE3YyIbTAaThl B TAOIMYHOM,
rpaduyueckoil UM TEKCTOBOM (popMme; AeTaTh BHIBOABI HA OCHOBE MOTYYEHHBIX U
JUTEPATYPHBIX JAHHBIX;

- OCYILECTBIIATh CAMOCTOSITENbHBIA YU€OHBIN NPOEKT WU UCCIEIOBAHUE B
00J1acTH €CTECTBO3HAHMUS, BKIIIOUAIOIIUI OIpeIe]IeHHE TEMBbI, TOCTAHOBKY LIETHU U
3aJ1a4, BBIJIBHJKEHHUE TUIIOTE3BI U IyTEN €€ 3KCIIEPUMEHTAIIBHON ITPOBEPKH,
IIPOBEJICHHE SKCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIBTATOB C YYETOM IOTPEUIHOCTH
U3MepeHusi, POpPMyIMPOBAHUE BHIBOJOB U MPEICTABICHUE TOTOBOTO
MH(POPMAILIMOHHOTO IPOAYKTA;

- 00CyX/1aTh CYIIECTBYIOIINE JOKAJIBbHBIE U PETUOHATIbHBIE TPOOJIEMBI
(9KOJIOTHYECKHE, SHEPTETUUECKHE, ChIPBEBBIE U T.J1.);

- 000CHOBBIBATH B IUCKYCCHUU BO3MOKHBIE MIYTH UX PELIEHUs, OCHOBBIBASICh HA
€CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HAXOJIMTh B3aUMOCBSI3U MEXAY CTPYKTYPOil U PYHKIIMEH, MPUUUHON U
CJIEJICTBHEM, TEOPHEN U (PaKTaMHu MPU aHAIU3E NPOOIEMHBIX CUTYallul U
000CHOBaHUM MPUHUMAEMBIX PEIICHUI Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMIA;
MOKa3bIBaTh B3aUMOCBS3b MEXIY 00JIaCTIMHU €CTECTBEHHBIX HAYK.

Buinycknux na 6a3060m ypoeHe Hay4umcsi:

1Iknacc
- IEMOHCTPHUPOBATh HA IPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTUU YEJIOBEYECKON
LMBHJIN3ALINH;
- BBIJICJIATD IEPCOHAIBHBIN BKJIAJ] BEJIMKUX YUYEHBIX B COBPEMEHHOE COCTOSTHUE
€CTECTBEHHBIX HAYK;
- FPAaMOTHO IPUMEHSTH €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTUIO MPU OMTUCAHUU
SBJICHUM OKPY>KalOILEro MUpa;
- 000CHOBAHHO PUMEHSATH TPUOOPHI ISl U3MEPEHUS U HAOJIOICHUS, UCTIONb3YS
ONMHCAHKE WM PEIJIOKEHHBIN alrOPUTM SKCIIEPUMEHTA C LIEIbIO MOTYUYEHUs
3HaHHUI 00 OOBEKTE U3YUEHUS;
- BBIBJISITH XapakTep SIBJICHUN B OKPY’KaIOIIEeH cpefie, MIOHUMATh CMBICI
Ha0JII0JaeMBIX MPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUH;
- UCTIOJIb30BATh I OMHMCAHUA XapaKTepa MPOTeKaHUs MPOIECCOB (prU3HUECKUE
BEJIMYUHBI U IEMOHCTPUPOBATH B3aMMOCBSI3b MEK]ly HUMU;
- OCYUIECTBJIATh MOJICTUPOBAHUE MPOTEKaHUS HAOIIOAaeMbIX IIPOLIECCOB C YUETOM
I'PaHUL] IPUMEHUMOCTH UCHOJIb3YEMBIX MOJEINEH;



- KPUTUYECKH OLEHUBATh, UHTEPIPETUPOBATH U 00CYk AAaTh HH(OPMALIUIO,
conepkairytocs B coobmenusx CMU, pecypcax UHTepHeTa, HAyIHO-TIOMYIISIPHBIX
CTaThsIX C TOYKHU 3PCHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH; JIeJIaTh BHIBOIBI HA
OCHOBE JINTEPATYPHBIX JaHHBIX;

- IPUHUMATH apTYMEHTHPOBAHHBIC PEIICHHS B OTHOIIEHUH PUMEHEHHSI
Pa3HOOOPA3HBIX TEXHOJIOTHH B IPOGECCUOHATBLHON ACSITEILHOCTH U B OBITY;

- U3BJICKATh U3 OMUCAHMS MAIIMH, MPUOOPOB U TEXHUIECKUX YCTPOUCTB
HEOOXOMMbIE XapaKTEPUCTUKH JIJIsI KOPPEKTHOTO WX UCIIOJIb30BAHMUS,

- 00BACHATH IPUHILIUIIBI, TTOJIOXKEHHBIE B OCHOBY PaOOTHI IPUOOPOB;

- OpPraHU30BBIBATH CBOIO JCSITEIBHOCTD C yU€TOM MPUHIUIIOB YCTOHYUBOTO
Pa3BUTHUS CUCTEMBI KIIPUPOAa—O00IIECTBO—UETOBEK» (OCHOBBIBASICH HA 3HAHUSX O
mpoleccax nepeHoca u TpaHcGopMaIiy BEIIECTB U SHEPTU B IKOCUCTEME,
pa3BUTUHU U PYHKIIMOHUPOBAHUHU OHOCGHEPDI; O CTPYKTYpE MOMYJISIIUN U B,
aJlanTalusax OpraHu3MOB K Cpejie OOMTaHUs, CBOMCTBAX AKOJIOTUYECKUX (PAKTOPOB;
PYKOBOJCTBYACH IPUHIMIIAMU PeCypcocOepexeHust U 6€3011acCHOr0 MPUMEHEHHUS
MaTepUajoB U TEXHOJIOTHIA; cOXpaHssi OMOIOrHuecKoe pasHooOpasue);

- 000CHOBBIBATh MIPAKTHUYECKOE UCIOIb30BAaHUE BEILIECTB U X PEAKIIHIL B
IPOMBIIIJIEHHOCTH U B OBITY; OOBSICHITH POJIb ONPEAEICHHBIX KJIACCOB BEIIECTB B
3arpsI3HEHUH OKPY KaIOLIEH cpebl;

- IEHCTBOBATh B paMKax MPaBUJ TEXHUKU O€30M1aCHOCTH U B COOTBETCTBHUHU C
WHCTPYKIUSAMU TI0 TPUMEHEHHUIO JIEKAPCTB, CPEICTB OBITOBOM XHUMHH, OBITOBBIX
AIIEKTPUIECKUX MPHUOOPOB, CIIOKHBIX MEXaHU3MOB, TOHUMAsl €CTECTBEHHO-
HAyYHBIE OCHOBBI CO3/IaHUS TPEITHUCAHMIA;

- popMUpPOBaATH COOCTBEHHYIO CTPATETHIO 3I0pPOBbeCOEpEraromniero
(paBHOBECHOI'0) MUTAHUA C YUETOM OMOJIOTUYECKON LETECO00PA3HOCTH, POJIU
BEIIECTB B MUTAHUU U KU3HEEATEIHHOCTH KUBBIX OPTaHU3MOB;

- 00BACHATHh MEXAHU3M BIIMSHUS HA )KUBbIE OPTaHU3MBbI JJIEKTPOMATrHUTHBIX BOJIH
Y PaJMOAaKTUBHOIO U3TYyUYEHUS, a TAK)KE ACUCTBUSA aJIKOT0JIsl, HHKOTHHA,
HapKOTUYECKUX, MyTareHHbIX, TEPATOr€HHBIX BEILECTB Ha 3/10pPOBbE OpraHU3Ma U
3apOJIbIILIEBOE PA3BUTHUE;

- BBIOMpATh CTPATETHIO MOBEACHMS B OBITOBBIX U UPE3BbIYaHbBIX CUTYaALIUSAX,
OCHOBBIBASICh HA MIOHUMAHWU BIUSHUS HA OPraHU3M 4esloBeKa (PU3HYECKHUX,
XUMUYECKUX ¥ OUOTIOTHYECKUX (PaKTOPOB;

- OCO3HAHHO JICWCTBOBAThH B CUTYAI[MH BHIOOpA MPOAYKTA I YCIyTH, TPUMEHSS
€CTECTBEHHO-HAYYHbIE KOMIICTCHIINN.

Buvinycknuk na 6a3080M ypoeHe NOayUum 603MONCHOCHb HAYUUMbCAL:

- BBIIIOJIHATh CAMOCTOSITENIbHBIE SKCIIEPUMEHTBI, PACKPBIBAIOIINE TOHUMAHHE
OCHOBHBIX €CTE€CTBEHHO-HAYYHBIX OHSITHI 1 3aKOHOB, COOIIOas TpaBuiIa
0e301acHoi paboThI; MPEICTaBIATh MOJTYYSHHbIE PE3yIbTaThl B TAOIMUHOM,
rpaduyecKoil UM TEKCTOBOM opMe; 1enaTh BHIBOABI HA OCHOBE MOTYYEHHBIX U
JIUTEPATYPHBIX TaHHBIX;

- OCYULIECTBJIATH CAMOCTOSTEIbHBIN Y4eOHBII MPOEKT WU HCCIIE0BaHUE B
00J1acTH €CTECTBO3HAHMUS, BKIIIOUAIOIIUI OIMpeieJIeHHe TEMbI, TOCTAHOBKY LIETH U
3a/1a4, BBIABW)KEHUE TUTNIOTE3bI U IIyTEN €€ IKCIIEPUMEHTAIbHON IPOBEPKH,



IIPOBEJCHNE DKCIIEPUMEHTA, AaHAJIU3 €r0 PE3YJbTATOB C YYETOM NOTPEIIHOCTH
U3MepeHusi, pOpMyIMpOBaHUE BBIBOAOB U IPEICTaBICHUE TOTOBOTO
MH(POPMAILIMOHHOTO IPOAYKTA;

- 00CyX/1aTh CYIIECTBYIOIINE JOKAJIBbHBIE U PETUOHAIIbHBIE IPOOJIEMBI
(9KOJIOTUYECKHE, SHEPTETUUECKHE, ChIPBEBBIE U T.J1.);

- 000CHOBBIBATH B JUCKYCCHUU BO3MOXKHBIE ITyTH UX PELLIECHUS, OCHOBBIBASICh HA
€CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HaXOJUTh B3aUMOCBSI3U MEXAY CTPYKTYpOi U (PyHKITUEH, TPUIUHON U
CIIEJICTBUEM, TeOpUEH U (paKTaMu MPHU aHAIIM3€ MPOOIEMHBIX CUTYallul U
00O0CHOBaHUY MPUHUMAEMBIX PEIICHHI Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUIA,
MOKa3bIBaTh B3aUMOCBS3b MEXIY 00JIaCTAMH €CTECTBEHHBIX HaYK.

2. Oomee conep:xxanune yueoHoro npeamera «EcrecTBo3HaHue.

10 knacc.

. BBenenue (4 1)
BBenenune B ecrectBozHanue. Ilpuponma-cpena oOUTaHMS W HCTOYHUK KU3HU
4eJoBeKa. B3auMOOTHOIIIEHHST YeIOBEKA U MIPUPOJIbI, UX AuanekTuka. [Ipupoma —
VMICTOYHHMK TBOPUYECKOI'O BJIOXHOBEHUS JESITEIEH UCKYCCTBA.
EctecTBO3HaHMEe — €OWHCTBO HayK o Tmpupoje. Matepus u  Gopmbl ee
cymiectBoBaHus. Jlnanektrka ectecTBO3HaHUsA. OCHOBHBIE 3Tallbl €r0 Pa3BUTHSL.
[ToHsiTHE O €CTECTBO3HAHMM, KAK CHCTEME HAYUYHBIX 3HAHUN O IPUPOJE.
Jlemoncmpayuu. BuneopparmMeHTsl (MOJsL  CEIBCKOXO3SUCTBEHHBIX  YTOJUH,
Kapbepbl 4 JAOOBIYM YIJIS U PYAbl, METAUTypruyecKrue KOMOWHATHI, ra3o- U
HedrenpoBoabl, dpaotwiuu, I'IC, TOL u ADC, nocnencTBusi 3eMJIETPSICEHUN U
I[yHaMH, MCYE3HYBIIHUE BUIbl PACTCHUW U >KUBOTHBIX); PEMNPOAYKIMU KapPTUH
BEJIMKUX XYJIO)KHUKOB € MeH3aKkamMu U ApyruMu oObekTamu npupois! (IumkuHa,
JleButana, AiiBazoBckoro, Hona wu 1p.); My3bIKaIbHBIE (DparMeHTHI,
MOCBSIIIEHHBIC sIBICHUSIM Tipupo bl (YalikoBckuit, Cen-Canc, betxoBen u ap.).
[TopTpeTsl  y4eHBIX-€CTECTBOUCIILITATENCH, BHUACOPpParMEHTH 1O HUCTOPUHU
BO3HMKHOBEHUS W Pa3BUTUS (PU3NKH, XUMUU U OMOJIOTUU

II.  EcrecTBo3HaHMe U MeTO/bI MO3HAHUS Mupa (16 )
Bzaumoceazv mesncoy naykoit u mexnonozuamu
Hcmopusa uzyuenus npupoowl. Ilpocpecc 6 ecmecmeenHblx HAYKax u e20 6K1a0 8
paszsumue yusuiuzayuu. Memoowvl HayuH020 NO3HAHUA U UX COCMABAAIOUUe:
Habaro0eHue, uzmepenue, SIKCnepuMenn, Mooeauposanue, 2unomesd, 81800,
nocmpoenue meopuu. PopMbl MO3HAHUA: HAYYHOE U HEHay4yHoe. /[Ba ypoBHs
HAyYHOI'O MMO3HAHUS: SMIIUPUYECKHUI (UyBCTBEHHBIH, ONBITHBINA) W TEOPETHUYECKUI
(panoHaNIBHBIN ). MoeTupoBaHre Ha TEOPETUYECKOM YPOBHE MTO3HAHUS U TUIIBI
Mojienel (uaeanbpHas, aHaJoTusl, MaTeMaTtuueckas). Posib MbICIeHHOTO
AKCHEPUMEHTA U MATEMATUYECKOTO MOJICIIMPOBAHUS B CTAHOBIICHUH U Pa3BUTHHU
€CTECTBEHHBIX HayK. PyHOameHmanbHvle NOHAMUS eCMeCmE03HAHUSL.
H3vik  ecmecmeosnanua. buonocus. buonornueckas cucrematuka u €€
BAXHEUINIME TakCOHbl. buHOMHMHanpHas HoMeHkiarypa. [lonstue Buna.
Cucrematuka XUBOTHBIX. [lonstne noponbl. Cucrematuka pacrenuil. [lonsitue
copra. buonormyeckas HOMEHKJIaTypa — OCHOBa  MpPOQECCHOHAIBHON



NEATENbHOCTH. Xumus. TpuBUalibHblE Ha3BaHWA. PanuoHalbHAs HOMEHKIIATYypa.
Mexnynaponnast HomeHkiatypa MIOITAK.

XUMHUYECKHE DJIIEMEHThl W MPOMCXOXKJIeHHEe uX Ha3BaHud . Kiaccudukanus
HEOPTraHUYECKUX BEHIECTB (OKCHUIbI, KUCIOTHI, OCHOBaHMS, COJM) M TMPUHIIUIIBI
oOpa3oBaHus WX Ha3BaHul. Qu3uxa. EnuHuibl namMepeHus: GU3N4ecKux BeIUYUH
Ha Pycu. Engunuusl usmepenus (QU3MYECKUX BEIUYMH B HEKOTOPBIX JPYTUX
CTpaHax. MexJyHapoJHasi CUCTeMa €IUHUI] U3MEPEHUS] (PU3NYECKUX BEIUYMH —
CH. OcHOBHBIE 1 TIPOM3BOHBIC SAMHUIIBI H3MepeHus puznueckux Bemnuud CH.
Ecmecmeennonayynvie nomamus, 3aKoHsl U meopuu. EcCTeCTBEHHOHAYy4YHBIE
noHsATHsI. KOHKpeTHbIE M a0CTPAaKTHBIE €CTECTBCHHOHAYYHBIC MOHSTHSA. 3aKOHBI
ecTecTBO3HaHUs. EcTecTBeHHOHayuHble Teopuu. OmnucaTelabHbIE TEOPUU U
00BsCHUTETbHBIC TeOpHH. [IpoTHO3UpYIOIIas POIh ECTECTBEHHOHAYYHBIX TCOPHA.
Ecmecmeennonayunas kapmuna mupa. KapTrHbI MUpa: pelurno3Has, ObIToBasd,
XylnoxxecTBeHHasi. Ecmemceennonayunas kapmuna mupa (EHKM). DBomtonus
EHKM wu ee »aTambl: apuUCTOTENEBCKHUM, HBIOTOHOBCKUM, OSWHIITCHHOBCKAS
peBomorus.  IIpuHUuMNBl  MO3HAHWS B €CTECTBO3HAHUU:  COOTBETCTBHS,
JOTIOJIHUTENBHOCTH, IPUYUHHOCTH, CAMMETPHUH.

Mupui, 6 Komopuix mul scusem. Ilpumepst cucmemamuzayuu u Ha2usi0HO20
npeocmasiieHus Hay4Ho20 3HAHUSA. NPOCMPAHCIMBEEHHO-8PEMEHHbLE
Xapakxmepucmuky (HaHOMUP U MUKPOMUD, MAKpOMUp, mezamup). I paHuiibl MUPOB
U YCJIOBHOCTh 3TUX TPaHUll. Pojib HAYYHbIX O0CMUNCEHUN 8 CO30AHUU HOBBIX
mexnono2ul. Jeoaoyus mexrono2ui. [IpudOpPsI 1715 U3y4EHHUS] MUPOB, UX
ABOJIIOLMS OT CBETOBOTO MUKpockorna P.I'yka 10 ckaHHpYIOIIEro TyHHEILHOTO
mukpockona (CTM) u aromHo-cuiioBoro mukpockomna (ACM). MosnekynsipHoe
pacrio3HaBaHUE U €0 POJib B MPUPOJE U KU3HU YeToBeKka. KoMIbIOTEpHI
Oyymiero.

Jlemonucmpayuu.  IlopTpeTbl  ydeHbIX- ectecTBoucnbiTaTtened  (I'.I'amumnes,
H.Menneneera, ['.Mennens, H. bekeroBa, M. ®apanes), paznuyHbie
MaTepuanbHble (usudyeckue (MekTpodopHas MalIMHa — MOJIEIb MOJIHUH,
KPUCTAJUIMUECKHUE PEIICTKU Pa3IMYHBIX TUIIOB), OMOJIOrHYeckue (MYyJISKU I[BETOB,
OpraHoB TeJla 4YesioBeka), reorpadudeckue (Tao0yc, KapTa, TeITypui),
XUMUYECKUE (IIapOCTEPKHEBBIE M OOBEMHBIE MOJEIN MOJIEKYJT Pa3IUYHBIX
BemecTB). Chnaiabsl ¢ MoensiMu cTpoeHus atoma TomcoHa u Pesepdopna.
OTHOCUTENBHOCTh TIOHSATUSI MYCTOTHI. PaznuuHbie (u3nueckue, XUMHUUYECKUE U
ouonornyeckue wmoxaenu. lloptperst Apucrorens, K.JIunues, Y. JlapBuna;
BUI€O(PparMEeHThl C TAKCOHAMHU B OOTAHUKE M 300JIOTMU U MPUMEPbl CUCTEMATUKHU
OTIEIBHBIX PACTEHUH M >KUBOTHBIX. Tabnuua, ciaial wWid BUAEOPparMeHT
«Homenkmarypa MIOITAK»; TaGnuiel Wik clIaiiibl ¢ aHUMAIUSMU IO OOIIMM
NpUHIKUNAM O00pa30BaHMs HA3BaHUM BaXHEUIIMX KJIACCOB HEOPraHUYECKHUX
COCTMHEHUN — OKCHJIOB, KUCJIOT, OCHOBAHMS, COJICH, - U UX KJIaCCH(UKAIUH.
[Toptperst Oma, Kynona, HetoroHa, DitHIITEeliHA W JIp.; TaONHIIBI OCHOBHBIX W
npou3BoAHBIX eauHul] CU; nuHamudeckue BuaeodparMeHThl, WIUTFOCTPUPYIONTHE
BOKHEUITNE TOHATHS (PU3UKK TPUMEHHUTEIIBHO K TEME YpOKa; Clailja uiu
BuseopparMeHT «CTapopycCKHe €IMHHIBI M3MEPEHHS] HEKOTOPBIX (PU3NYECKUX
BeNUYMH». Tabmuibl W BUAEOPPArMEHTHI, WIIIOCTPUPYIOMINE BaKHEUIIINE



MOHATHS, 3AKOHBI U TEOPUH €CTECTBEHHOHAYYHBIX IUCLHIUIMH M0 KypCy OCHOBHOM
HIKOJIbI. BuaeogparMeHThl U CllaiiIbl 110 YBOJIIOIUU MUKPOCKOTIOB.
Jlabopamophvie onvimel. 1. TlocTpoeHue pPaBHOCTOPOHHUX TPEYTOJIbLHUKOB W3
COIMYEK Ha IUIOCKOCTH M B mpocTpaHcTtBe. 2. Mmmoctpauus — npuHIuUNa
cooTBeTcTBUs. 3. MojenupoBanue NpHUHIMNA PaOdOThl  CKAHUPYIOIIETO
MuKpockorna. 4. JlokazareasCcTBO OEJIKOBOU MPUPOIBI PEPMEHTOB.

Illpakmuueckas ~ paboma Nel. DOMIUpUYECKOE TIO3HAHUE B  HU3YyUYCHUH
€CTECTBO3HAHHSI.

Ilpakmuuecxas paboma Ne2. TlocTtpoeHne TPOCTPAHCTBEHHBIX  MOJIEICH
HEOPraHWYECKUX W OPraHWYeCKHX COEAUHEHUH B COINOCTaBIEHUUM C HX
CBOMCTBaMHU.

Ilpakmuuecxas paboma Ne3. Habmronenne 3a ropsiiei cBedoi

Ipaxmuueckas paboma Ne4. HabnroneHue 3a M3MEHEHUEM TeMIIEpaTyphl JbJa U
€ro COCTOSIHUEM NP HarpeBaHUU

I11.Meramup. OcBoeHHEe KOCMOCA M €ro PoJib B KH3HH YesioBedecTBa (9 u)
XPpOHOJIOTUSL ACTPOHOMUYECKUX MPEICTABICHUN U OTKPBITHIL: T€OLIEHTPUYECKAs
CUCTEMA MUpPA; AHTPOIOLEHTPUYECKAsE CUCTEMA MUPA; TEIUOLIEHTPUYECKAs
cucrtema mupa. AcTpoHOMBI 16-19 B.B. 1 UX BKJIaJ B pa3BUTHE NPEICTABICHUN O
Bcenennoit. Becenennas: meopus 603HUKHOBEHUS, CMPYKMYPA, COCMAB, I80IIOYUSL.
Acmponomus Kak HayuHbll PYHOAMEHM 0CB0EHUS KOCMUYECKO20 NPOCMPAHCMEA.
KocMmonorus. Bkitag oTedecTBEHHOM HAYKH B MUPOBYIO KOCMOJIOTHIO.
Paxemonocumenu, uckyccmeennvie cnymnuku, opoumansusvie CmaHyuu,
niaanemoxodsl. OpOutanbHas actpoHomuueckast oocepparopus (OAO).
Hcnonvzosanue cnymnukogvix cucmem 6 cgpepe uHpOpMayuoHHbIX MmexHoI02UlL.
CogpemenHvle HAYUHO-UCCIE008aMeENbCKUE NPOSPAMMbL NO U3YUEHUIO KOCMOCA U
ux 3uauenue. IIpobnemsi, cés3aHHble C OCBOEHUEM KOCMOCA, U NYMU UX PEULEHUS.
Meosicoynapoonoe compyonuwecmao.

IV.060s10uku 3emin: aurocdepa, ruapocdepa, atmochepa (12 u)

Cmpoenue 3emau. Jlumocgepa. BuyTpennee crpoeHue 3emMiIu U €€
xumuueckuii coctaB. CTpoeHue M coctaB jautochepsl. MuHepansl U TOpHbIE
nopoasl. Pynel. Jlutocdepubie mmutTel. 3emuerpsicenusa. Ilkama Puxrtepa.
NutencuBHOCTH 3emueTpsiceHni. [lynamu.

T'uopocghepa. Okeanwvt u mopsa. CoctaB rugpocdepsl. MupoBoi okean. Mops.
Herunuunsie mops: CapraccoBo, Kacnmiickoe n Apansckoe. Tema Mops B
MIPOU3BEACHUSAX MUPOBOM XYI0KECTBEHHOU KYJIBTYPHI.

Boowvt okeanoeé u mopeii. XuMAYECKUN COCTAaB MOPCKOM M OKEAHWYECKOW BOJIBI.
[Tpomune. Jlex B okeane. I'pennanaus. Autapkruaa. JIBuxenue Boag MupoBoro
okeana. [IpuiuBel 1 0TIIMBEL. MOpCcKue TeueHus. THumsl KiimMara.

Boowt  cywu. Boaet cymm w ux winaccudukamus. Pomuuku. ['eiizepsi.
MunepanbHbIe BOJIBI U UX KiIaccu(PUKaIus. [Tpobnema npecHoit Boasl. O3epo
baiikan. KapcroBbie sBiieHHS W 00pa3oBaHUE CTAJaKTUTOB M CTaJIarMHUTOB.
AHOMaJIbHbIE CBOMCTBA BOJIBI U UX 3HAYEHUE B IPUPO/IE.



Ammocgepa. Ilozooa. Atmochepa u ee cocrtaB. BepTukambHOE CTpOeHUE
atMocdepnl: Tpomocdepa, crparochepa, mezochepa, Tepmochepa, sk3ochepa.
CocraB Bo3ayxa. O30HOBBIE NbIpbl M MApHUKOBBIN 3¢ dexT. [loroga u xaumar.
Ammocgepnoe oasnenue. Bemep. Atmocdepnoe nasineHue. KecconHas u
BbICOTHAs 0ose3Hu. [{ukiioHsl 1 aHTUIIMKIOHBI. ATMOocdepHble GpoHTHL. Betpa u
UX BUJBL: IIIKBajJ, CMepY, aHTUIAccaT, naccar, Opu3, ¢-H, Oopa, CHPOKKO,
MYCCOHBI, TallyHbI, yparaHbl, CMEPYH, TOPHAJIO.

[lIxana bBogopra.

Bnaaosicnocme 6030yxa. Bnaxnocts Boznyxa. Ilcuxpomerp u I'mrpomerp. Touka
pochl. Ob6aka, ux hopmsel 1 pazmepsl. Tyman. Ocaaku u ux Tumsl. Pagyra.
Hemoncmpayuu.  OO6pasipl pya, MUHEPAJIOB M TOPHBIX MOPOJ, pusudeckas KapTa
IOJTYIIAPUH, aTIaChl.

Kaptsi: Mopckux Teuenuit, pusudeckue kaptel Mupa u Poccuiickoit denepanun.
Buneodparmentst u ¢otorpaduu 1mo TeMe ypoka: CTpOCHUE 3EeMIIH,
3eMJICTPSICEHUSA, I[yHaMH, pa3JIMYHbIe OKEaHbl M MOps, ailcoepru, MOpCKUe
TEUYEHUs, POJHUKH, reisephl, 03epo baiikan, kapcToBbie sBICHHS (CTaTaKTUTHI U
CTaJIarMUTHI), aTMoc(epa U ee COCTaB, IIUKJIOHBI U AHTHUIIMKJIOHBI, BUJIbI BETPOB,
TyMaH, pajayra, OCaJKM pa3JIMYHbIX TUMNOB. Penpomykuwu kaptun - .
AiiBazoBckuil «/leBsaTeiii Ba», W. JleButan «beper CpenuzemHoro mopsi», .
[Mumkun «Ha Gepery mopsi», JI. Jlaropno «Mope», A. PruioB «Ha romyOGom
npoctope»; (parMeHTsl My3bIKaldbHBIX HpousBeaeHuil - H. Pumckuii-Kopcakos
«Cankoy», K. Jlebroccu «Mope», M. Pasens «Jlogka B okeaHe» u3 cOOpHUKA
«3epkanay, II. YaiikoBckuii  «Jlebegunoe o3epo», M. Mycoprckuit
«Cuerypouka». IIpeBpailieHruss HEpaCTBOPUMBIX KapOOHATOB KaJbLUA W MarHus
(cpenHHX coJieil) B pacTBOPUMBbIC THAPOKAPOOHATHI (KUCIBIE COJU) U O0OpaTHO —
OpUYMHA  00pa30BaHUSl  CTAJIAKTUTOB M CTAJarMUTOB. MojenupoBaHue
napHukoBoro sddexra. [lpubopsl: st u3MepeHUs: aTMOCPEPHOTO JABICHUS
(GapomeTphl), 7151 U3MEPEHUS BIAKHOCTH BO3/1yXa (TUTPOMETPHI).

Jlabopamophvie onvimul.  1.M3ydyenue coctaBa rpanuta. 2. MonenupoBaHue
BBICOKOW IUIOTHOCTH BOAbl MeptBoro wmops. 3. PacuupeHue BoAbl MpHU
HarpeBaHHH.

Ipaxmuueckas paboma Ne 5.VI3yuenue KoJIEKIUU TOPHBIX TOPOJT

Ilpakxmuueckasa paboma Ne 6.J3ydyeHue mnapamMeTpoB COCTOSHUS BO3JyXa B
KaOuHeTe.

V.Makpomup. Hayka 00 okpy:xatomuieii cpeae. buocdepa. (23 1)

/Ku3no, npuznaku 3cu6020 u ux omHOCUMETbHOCHD. OcHOBHBIE CBOWCTBa
)KUBOTO OpraHU3Ma: €IWHCTBO XUMHUYECKOTO COCTaBa, OOMEH BEIIEeCTB,
CaMOBOCITPOM3BEJICHUE, HACJIEICTBEHHOCTh, U3MEHUUBOCTb, PAa3BUTHE U POCT,
pa3gpaXxuMoCTh,  JUCKPETHOCTH U LEJIOCTHOCTh, YHEPrO3aBUCUMOCTD.

JKuBble  cHCTEeMBI, Kak  CaMOYIIPaBJSIIOIIMECS,  CAMOPETYJIHPYIOIIUECs,
CaMOOPraHU3YyIOIIMUECS CUCTEMBbI. Tpu Hadaia TEpPMOAMHAMUKH. [TonsiTue
SHTPOIIHH.



Ilpoucxoscoenue syncuznu na 3emne.  OCHOBHBIE THUIIOTE3Bl MPOHUCXOXKICHHUS
KU3HU Ha 3emile: KpEalHMOHHU3M, THIOTE3a CaMOIPOU3BOJIBHOTO 3apOKIACHUS
YKU3HU U3 HE)KUBOTO, KOHIIETIUS OMOreHe3a, TUIoTe3a MaHCIePMHUH.

['unoTte3a NMPOUCXOXKACHUS KUZHHU MyTeM OMOXMMHYECKOW HBOJIONUU (THUIIOTE3a
Onapuna—XoueiiHa). J[MCKyccusi 0 BO3MOKHOCTH CYIIIECTBOBAHMSI BHE3EMHBIX
[IUBUJIN3AIAN.

Xumuueckuii cocmag kiemku. XUMUYECKask OpraHu3aiusl KJIETKH Ha aTOMHOM —
DJIEMEHTHOM, - YpOBHE. MakpoasnemMeHTel. MukposnemeHTbl. MoJeKyIapHbIN
YPOBEHb XMMHYECKOW OpraHu3aluy KJIETKH (MOJIEKYJSIPHBIM COCTAaB KIIETKH).
Heoprannueckue coeauHenus kietkd. Boma m ee ponb. MuHeEpanabHbIE COJIH.
OpraHnyeckue BelecTBa KIETKU.

Ypoenu opzanuzauuu sicuznu. KierouHeli ypOBEHb OPraHM3allMM >KW3HHA Ha
3emuie. TkaHeBblld ypoBeHb. THIIBI TKaHEW >KUBOTHBIX (3MUTEIHATBHASA,
COCMHUTENbHAs, MBbIILIEYHAs, HEpBHasi) U pacteHud (oOpasoBarenbHas,
IIOKPOBHAsi, OCHOBHasi M mpoBojsuiasi). OpranHelii ypoBeHb. OpraHu3MeHHbIN
ypoBeHb. llomynsMOHHO-BUAOBOM YpPOBEHb. BHOr€OlEHOTHYECKHUII YpPOBEHb.
buonenos3. buocdepHsbiii ypoBeHb.

Ilpoxkapuomer u 3sykapuomel. IIpokapuoTbl W 3SyKapuOThl. baktepun U uX
kinaccudukanusa: mo dopme (O0auUUIBl, KOKKH, COUPHILIBI, BUOPHUOHBI), TIO THUITY
nuTaHus (canpo@uThl, MHapa3uThl), MO OTHOIIEHHWIO K KHCI0poay (a’polsl,
aHa’poOb1). OCOOEHHOCTH CTPOEHUsI OaKTEpUN M UX KUZHEACATEILHOCTU. PoJib
OakTepuy B TPUPOAE M >KU3HU 4enoBeka. [luanoOakTepun (CHHE-3€JEHBIE
BOJIOPOCIIM) W OCOOCHHOCTHM UX CTPOCHHS U IKU3HeAesTeabHOCTU. Ponb
nuaHooakTepuil B mpupone. CTpoeHue KIETKU 3yKapruOTOB.

Knemounaa meopua. Ilpocmeitwmue. Bupycvr. Kiietounas Tteopuss U  ee
nosioxkeHusi. [lpocreiilme: >XTyTHUKOBBIE, PECHUYHBbIE, aMeOOUJHBbIE. 3HAYEHUE
OPOCTEHIINX B MPUPOAE U KU3HHU denoBeka. Bupycbel. CTpoeHue u 0cCoOOEHHOCTH
KU3HENIEITeIbHOCTH BUPYCOB. BupycHbie 3a00eBanus uenosexka. BUY u CIT/I.
['pulGs1. Ponb rpubOB B pupojie U B XO341UCTBE YETIOBEKA.

Ilonamue oOuonocuueckon 3gontoyuu. Igontoyuonnas meopusn. IloHsTue
OMOJIOTMYECKONM  DBOJIIOLMH. JImuTenpbHOCTh,  HEOOpaTUMBIM  XapakTep,
HaIIPaBJIEHHOCTH 3BOJIIOLMHU. OCHOBHBIE HANPABIICHUS 3BOJIIOLMU. bronornyeckui
nporpecc. buosnornueckuii perpecc. AHTPOIIOIE€HE3 U €ro ATallbl.

[Ipennmoceuikn  co3manus  HBOMOUMOHHOW Teopun Y.JlapBuHa. Jlornueckas
CTPYKTypa AapBUHU3MA (M30BITOYHAS MHTEHCHUBHOCTH Pa3MHOXKEHHs, OopbOa 3a
CYLLIECTBOBAHME W €€ BHUJbI, ECTECTBEHHBI 0TOOp).CUHTETHYECKas Teopus
HBOJIIOLUHU.  MHKPOIBOIIOLIHSL. BunooOpazoBanue (reorpaguueckoe u
sKosorudeckoe).Makpospontonus. JBHKyIIMEe CUIIbI 3BOJIIOLMHU: MYyTallMOHHBIN
npoliiecc, MOMYJSIIUOHHBIE BOJHBI, M30JA1UsA. POpPMBI €CTECTBEHHOro OTOOpa:
CTAaOWIIM3UPYIONUHN, TBUKYIIUN, TU3PYITUBHBIN.

Coepemennvie Memoovl ROOOEPIHCAHUA YCHOUUUBOCHIU OUO2E0UEHO308 U
UCKYCCHM8EHHbBIX IKOCUCHIEM

[TonsiTue 3xocuctemsl. buoron. buonenos. buoceoyenos, cmpykmypa u 0CHO8bl
@yHrkyuonuposanus. OTauunsi OuoreoleHo3a ot 3kocuctembl. HectabuibHbie U
cTaOUJIbHBIE IKOCUCTEMBI. buozceoxumuueckue nomoku. Kpyeosopomsi sewjecmsa.



Ipunyunsr yemoiiuusocmu duoceoyenosos. Hayunvle ocnoswi cozoanus u
HO00epPAHCAHUS UCKYCCMBEHHbIX dKocucmeM. [Ipouzso0cmeo pacmumenvHou u
HCUBOMHOBOOUECKOU NPOOYKYUU. NPOOIeMbl KOIUYECMBa U Kayecmaa.
Knacmepnuiii nooxoo kax cnocob soccmarnogienuss Ou02eoXuMU4ecKux nomoKkos 8
UCKYCCMBEHHBIX dIKOoCUucmemax. AHmubuomuxu, necmuyuosl, CMUMyiamopsvl
pocma, yooopenus u ux npupoorvle ananrozu. Ilpoorema ycmouuugocmu
20POOCKUX IKOCUCTEM.

Iuwesvie yenu. Ixonozus. Ixonozuveckue pakmopsl.  TUTIONOTUS KUBBIX
OpPraHU3MOB JKOCHCTEMBI: TPOIYIEHTHI, KOHCYMEHTBI, PEIYIIEHTHI (carmpoduTsl).
ABtoTpodsl. T'ereporpodrr.  [loHsTHE O mnHIIEBBIX (TPOPUUECKUX) IIETIX
ouoreonieHosa. IlumeBass nens. JIBa OCHOBHBIX THMA TPOPUUECKUX IIeed —
nacTOMIIHBIC (IIETIH BhICAAHM) U JSTPUTHBIC (emH pa3iokenus). [Iumesas ceTs.
DKoJIoTHYeCKHe MUpaMubl (YMCIeHHOCTH, OroMacchl, sHeprun). [lpasuio 10 %.
[Tonsitue 00 »xonoruu. OCHOBHBIE MPOOJIEMBI  DKOJIOTHH. DKOJOTHYECKUE
dakTophl: abMoTHYECKUE, ONOTUYECKUE, aHTPOIIOTCHHBIE.

DKonozuueckue npoodemvl coOBpeMeHHOCHU

buocdepa u ee rpanunl. Konuenmust spomonnu 6uocdepst B. U.Bepnanckoro.
Hoocdepa. Texnochepa. OcHOBHBIE MTOAXO0bI B yueHUH 0 buochepe:
HHEPreTUYECKUM, OMOTEOXUMHYECKHI, THPOPMALIMOHHBIN, MPOCTPAHCTBEHHO-
BpEMEHHOU, HoochepHbId. huocgepa: smanvl hopmuposarnus u cyeHapuu
paszsumus. AkmyanbHvle 3K0102uYecKue npodiemvl. 2100aIbHble, PecUOHATIbHYIE,
JIOKQ/IbHbLE, UX NPUHUHBL U Cle0cmeus. IKoocuiecKue npooiemvl IHepeemuieckou
ompacau. Anemepnamusenas snepeemura. Payuonanoroe ucnonv3osanue snepeuu
u sHepeocoepedcenue. Inepeemudeckas bezonacnocms. Tpancnayuonaivhole
npoexmsi 8 obnacmu dHepeemuxu. Memoowl uzyuenuss COCmosHuUs OKpyscarouyell
cpeovl. Mzmenenus okpyscaroujeti cpeowvl, Kak CIumMyJl 015 pa3eumus Hay4Hblx
uccneoosanuli u mexuonocui. Ecmecmeenno-nayunsie nooxoovi K peuleHuro
9KOJI02UYECKUX Npobaem, npupodocbepezaiowue mexunoaocuu. Mescoynapoomwie u
poccutickue npo2pammbl peuleHus: IKOJ02ULECKUX NPoOaeM U UX IPheKmusHocmo.
Ilpo6aemvr 0omx0008 u 3a2pA3HEHUA OKPYHcarouiell cpeovl

IIpobnema ygenuuenus xoauvecmea omxo0o8. beimosule, KoMmyHabHbIe,
npomviuLienHvle omxoovl. CogpemenHvle mexHoI02uu coopa, XpaHeHus,
nepepabomku u ymuauzayuu omxo0os. I100xoovl k cokpauenuro omxooos,
be30mxo0uble mexHoaouu. Mcmounuxu 3a2psasHeHus: OKpyscarouel cpeovl.
IlepcnexmugHnvie mexHoi02UU TUKBUOAYUU NOCTEOCTNBUL 3a2PA3HEHUS
oKpyarcaroueti cpeowl. Pexynomusayus nousst u 600uwix pecypcos. Cucmemoi
60000uucmru. MedxcoyHapoonvle npocpammsl N0 0OPAWEeHUI0 ¢ OMX00aMU U
COKPAWeHuro 8030eliCmBUsl HA OKPYHCAOWYio cpedy, ux 3¢pghekmueHocme.
B3aumoceazv cocmoanun okpyscarouieil cpedsvt u 300pP068bs Yen06eKa
Heepaoayus oxpyarcaroweti cpeowi. I[lpoepammvl monumopunea kaiecmasa
oKpydfcaroweli cpedvl. 3azpsazHeHue 8030VUWHOU, B0OHOU Cpedbl, NOYBbI, NPUUUHBL U
cneocmeus. [llymosoe 3aepsasnenue. InekmpomacHumuoe gosoeticmeaue. I1/]K.
Yemotiuusocms opeanuzma u cpedst k cmpeccosvim 8030eticmsusim. 3abonesanus,
CBA3AHHbIE CO CHUNCEHUEM Kauecmea oKpydcarowel cpedvl. Mnousuoyanvhsie
0CODEHHOCMU 0P2aHU3Ma NpuU 8030eUCmMeUU haKkmopos oKpyicaroujeli cpeobi.



Coepemennvie mexHOL02UU COKPAWEHUSI He2AMUBHO20 8030elicmBUs (hakmopos
oKpydfcaroweti cpedvl. Hayunvle oCHOBbl NpOEKMUpOBaHus 300p08oLL cpeobl
obumanus.

Hemoncmpayuu. BuneodparMeHTsl U GoTorpaduu mo Teme: Ipouecchl THUEHUS,
Opo’KeHHe, MPOIECChl TUCCUMUIISIIINY; MPEACTABUTENN MPOKAPUOT U IYKAPHUOT;
O0COOEHHOCTH CTPOEHUSI BUPYCOB, MPEJCTABUTEIH IapCTBa TPUOOB, IKOJIOTUYECKHE
CUCTEMBI, MPUMEPHl TMHUILIEBBIX Leneil. PacTBopeHne B BOJE XJIOPOBOAOPOAA
(mucconmanus COJITHOM KUCIIOThI), pACTBOPEHUE KPUCTAIIOB IEpMaHTaHaTa Kajius
WM MEIHOTO Kynmopoca B BOJIE, MCTIApeHHE BOJBI, AUGPGY3Us Maxydnx BEIICCTB
(0eKoI0Ha) ¢ TropsAlIed JaMIIOYKH HAKaJIUMBaHUSA, WCIAPEHUE KaIUld CIUpTa C
bunbTpoBaIbHONH Oymarm win  candeTku. Penmpomykmuum KapTUH BEIHKHAX
XyJIO)KHUKOB Ha TeMy OO0XECTBEHHOTO IPOUCXOXKACHUS >KW3HH; Pa3IMYHBIX
MPUPOIHBIX AKOCHUCTEM. TaONWIbl U TUIAKAThl: «XHUMHUYECKHH COCTAaB KIICTKH,
«OBOJIOLIMOHHOE APEBO PACTEHUiD», «DBOJIOUUOHHOE JIPEBO KHUBOTHBIXY,
«IBOJIOIMOHHOE APEBO MpUMaToB U yenoBeka». [loprperst A.W. Onapuna u JIx.
b. Xonneitna, T.IlIBanna, /.M. MBanoBckoro u J. JIxennepa, A.Tencnu, B.
CykaueBa, . I'exkens, B.M.Bepnanckoro, Y./lapBuna. Ilnakatel U MyJsiku
OpraHOB U CHUCTEM OPraHOB PACTEHUM, YEIIOBEKAa M KUBOTHBIX. JleMOHCTparus
nporecca (poTocuHTE3A.

Jlabopamophvie onvimui. 1. CBoiicTBa OenkoB. CBoicTBa Ti0ok03bl. CBOMCTBA
caxapo3bl. CBOKCTBa KpaxMala.

Ilpaxmuuecxas paboma Ne 1. Pacrio3HaBaHHE OPraHUYECKUX COCTUHEHUIN
Ilpakmuuecxas paboma Ne 8. VI3ydeHne pacTUTEIHHONU U dKUBOTHOM KIICTKU
Ilpakmuuecxas paboma Ne 9. UV3ydeHMe MHUKPOCKOIMUYECKOTO CTPOCHHS
’)KMBOTHBIX TKaHEH

Ilpakmuuecxas paboma Ne 10. Uzyuenue nosedenus npocmetiuiux npocmetuiux
10O MUKPOCKONOM 8 3A8UCUMOCIU OM XUMUYECKO20 COCMABA 80OHOU CPedbl.
Ilpakmuuecxkas paboma Ne 11. Hzyuenue 63aumoceésseli 6 UCKYCCMBEHHOL
sKocucmeme — akeapuyme u cocmasienue yenet NUMmaHusl.

Ilpakmuueckas paboma Ne [2. V3ydyeHue OBITOBBIX OTXOMOB. Paspabomka
npoexma pazoeibHo20 coopa mycopa.

VI.AOuorudeckne ¢akTopbl M NPUCHOCOOJEHHOCTH K HHM SKMBBIX
opraHusmMosB (28 u)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmusiHb, MyHOP U
J1€COMYHOP. Kmumar Poccumn. IlpuponHo-knumaruyeckue 30HbI Poccuu:
APKTUICCKUX NyCTBIHb, TYHApP, JECOTYHAp, TaWrh, CMEMIAHHBIX W
IITUPOKOJIUCTBEHHBIX JICCOB, JIECOCTEITHAS, CTETICH, ITOTYITYCThIHbD, ITyCThIHb.
Pa3nooOpa3ue u mnpuCHOCOOJEHHOCTh KHUBBIX OPraHU3MOB K TOW WJIM WHOU
MIPUPOJHO- KIIMMATUYECKOU 30HE.

Inexkmpomaznumnaa npupooa ceema. (CBer. Pa3BuTue NpeiCTaBICHUA O
npUpoAe CBETa. OJEKTPOMAarHWTHOE wu3nyueHue. JlnuHa BonHbL Yacrora
KOJIeOaHMIA. [Ilkama »NEKTPOMArHUTHBIX BOJH. ,-JIyuu, pEHTTEHOBCKOE
U3ITydeHHe, yabTpadroieToBOe U3IyueHre, BUANMOE U3IIydeHHe, nH(ppaKkpacHoe
U3ITy4eHHUE U UX POJIb B IPUPOJIC U KU3HH YETIOBEKA.



Onmuueckue ceoiicmea ceema. [[BovicTBeHHas npupoaa cBera. @OToH. 3aKOHBI
OTpaXEHUsI U TpesioMJIeHUs1 cBeTa. (OTHOCUTENBHBIN TMOKa3aTeIb MPEIOMIICHUS.
@akTophl, BIUAIOIIME HA IIOKa3aTeab MPEJIOMIICHUSA: NpUpOJa BEIIECTBA,
TeMmreparypa, JJMHa BOJIHBI Najaroliero uznydeHus. Pedpakromerp. ducnepcus,
nudpakiys u “HTEpQEpeHIUs CBETa.

Ceéem u npucnocodiIeHHOCb K HeMy HCUBbIX Op2aHu3moe. BiusHue cBera Ha
OpraHu3alMi0 KW3HCHHOTO IMKJIAa OpPraHu3MOB. BHOPUTMBEI. DOTOCUHTE3.
Knaccudukarus pactennii Ha CBETOMIOOMBEIE, TCHETIOOUBBIC I TEHEBBIHOCIIUBHIC.
dotoTponu3M. 3HAUYCHUE CBETa  JJISI  OPUEHTAIIMU KUBBIX CYIIECTB B
MPOCTPAHCTBE. BHONMIOMUHECIIEHIINS U €€ POJIb B )KU3HU KUBOTHBIX.

Buympennaa snepzus makpockonuueckou cucmempl. TepMOIWHAMUKA U €€
MMPOTHOCTUYECKOE 3HAYEHHWE. BHYTpEHHsA OSHEPIUS  TEPMOJMHAMHYECKOU
cucteMsl. [lepBoe Hauano tepmoauHamuku. Tertonepenada. TenmonpoBOAHOCTb.
KoHnBek1Ms: eCTeCTBEHHAs U IPUHYIUTENbHAs. TenaoBoe n3ydyeHue.

Tennoeoe paenosecue. Temnepamypa. Btopoe Hadaao TEpMOIUHAMUKH.
KonmgecTBo TEIUIOTHI. TeroemMKoCTb. TermoBoe paBHOBECHE.
TepMOIMHAMHUYECKHE CHUCTEMBI TpPEX THUIOB: HW30JMPOBAHHBIC, 3aKPBITHIE W
OTKpbIThIC. TeMmmepaTypa, Kak mapaMeTp COCTOSHHUSA TEPMOJIUHAMHUYECKOU
CUCTEMBI.

Temnepamypa u npucnocod1eHHOCIb K Hell HCUBBIX OP2AHUZMOB.
TepMmoperynsunss B KUBOM Ipupone. Temmonpoaykuuss U TEIUIOOTAAda.
MexaHu3mbl TEPMOpPETYJSIIAM KUBOTHBIX W pacTeHud. Temmeparypa Tena
yejgoBeka W ee (Quinosoruueckas posib. Kriaccudukamus KUBOTHBIX IO
TEMIICPATYPHOMY  PEXKUMY HAa TOMOHOTEPMHBIC NOUKWIOTEPMHBIE U
rereporepmubie. Kraccudukaius opraHu3MoB MO TEMIEPATYpHOMY HHTEPBATY
OOWTaHUA: 3BPUTEPMHBIE U CTEHOTEPMHbIC. AKKIMMaTu3auus. TemrepaTypHbIi
PEXKUM.

Cmpoenue monekyavt u pusuueckue ceoiicmea 600vl. CTPOCHHE MOJIEKYJIbI
BoAbl. Boma kak pactBoputesib. PU3NUECKHME CBOMCTBA BOJIBI: aHOMaJbHAs
TEMIIEpaTypHass 3aBUCHUMOCTh IUIOTHOCTH BOJbI; BBICOKOE TOBEPXHOCTHOE
HaTsHKEHWE BOJIbl; aHOMAJIbHO BBICOKHME 3HAYEHUS TEMIEpaTyp KHUIICHUS W
TUIABJICHUS BOJIbI; BBICOKOE 3HAYCHUE TEINIOEMKOCTH BOJIBI.

3HadyeHne PU3NUSCKUX CBOMCTB BOJIBI ISl IIPUPOJIBI.

Inexmponrumuueckana  ouccoyuayus.  OCHOBHBIC  TOJIOKECHUSI  TEOPHUH
anekTpoauTudeckoil nucconmanuu (TOl). DIEKTpoONUTBI M HEJIEKTPOJIMTHI.
Knaccuduxaiyss HOHOB MO pa3IUYHBIM OCHOBaHMSAM. MeXaHU3MBbI JTUCCOLMAIUN
AJIEKTPOJIUTOB C PA3HBIM TUIIOM XUMHUYECKOMU CBSI3U. CTEMEHB ANEKTPOIUTHIECKOM
nuccounanuu. Coau, KUCIOThI U OCHOBaHUS B cBeTe TO/I.

Pacmeopumocms. pH, kaxk nokazamenv cpedvl pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBCHHAsI XapaKTepUCTHKA — KOA(G(HUIMEHT pacTBOpUMOCTH. MaccoBas
JIOJIS1 PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

Bona xak amponut. [lonstue pH pactBopa. 3nauenue pH B mpuposge. 3HaueHus
pH dusnonornyeckux KUAKOCTEH YeJIOBEKa B HOPME.

Xumuueckue ceoiicmea 600vl. XUMHYECKHE CBOMCTBA BOIbl. B3aumoperncrtBue
BOJBI C MeTaUlaMu. B3auMolIencTBHE BOJBI C OKCHAAMW. [ maparamus.



BzaumoneiictBue Boabl ¢ comsimu. ['maponus. Pasnoxenue Boawl. Ilonsitue 06
ANEKTPOIN3e U (HOTOHU3E.

Booa - abuomuueckuii gpakmop 6 scuznu pacmenuii. Ponb Bojbl B Ouocdepe:
KOJIBIOETh JKM3HHU, cpela OOWTaHUS, YYACTHUK OHOXUMHUYECKHUX MPOIECCOB,
YYaCTHHUK CO3J]aHUsl OMOTEOIEHO30B, PETYNIATOP KIMMaTa Ha IutaHeTe. [ uaponus
OpraHMYeCKUX BEILECTB B JKMBBIX opranu3Mmax. Kiaccudukanus pacTeHUil Mo
OTHOIIEHUIO K KOJMYECTBY BOJbl B OKpYXalomled cpeae: TuaaTo(ursl,
TUAPOQUTHI, TUTPOPHUTHI, ME3OPHUTHI, KCEPODUTHI.

Conenocms, kaxk aouomuueckuii ¢pakmop. Comu. Kraccudukanus comeit.
HawnbGornee pacpocTpaHeHHBIE KHCIIBIE COJU, UX TpHMEeHEeHHE. JKecTKOCTh BOJBI.
Comm kak muHepamooOpasytonue BemecTtBa. Comu — abuotwdeckuid (paxTop.
[Ipucnoco6eHHOCTh PACTEHUN U KUBOTHBIX K PA3JIUYHOMY COJICBOMY PEXKUMY.
BnusiHre conu Ha OpraHu3M 4eI0BEeKa.

Ilousa, kax abuomuueckuit ¢pakmop. IloHaTne o TOYBEe U KiaccuUKaIHsg
nouB. Ilpouecc mnouBooOpazoBanus. Onaduueckue GakTOpsl Cpenbl U
MPUCTIOCOOJICHHOCTh K HUM JKMBBIX OPraHU3MOB. 3HAY€HWE TOYBHI B MPUPOJIEC U
YKU3HM YEJIOBEKa: Cpe/ia OOUTaHUS KUBBIX OPTaHU3MOB; SKOHOMUYECKOE 3HAUCHUE,
o0najaeT IUIOAOPOAMEM, OKa3bIBa€T CYIIECTBEHHOE BJIUSHUE Ha COCTaB H
CBOMCTBa Bceil ruapocdepbl 3eMiu, SBISETCA TJIaBHBIM PETYJSITOPOM COCTaBa
aTMoc(epbl 3eMiTH, BaKHEUININU KOMIOHEHT OuoreorieHo3a. [{BeT u quarnoctuka
MOYB.

buomuueckue paxkmopor okpyycawouwieir cpeodvt. buotuyeckue (HaKTOpPHI.
buotndeckre  B3aMMOOTHOIIEHUS ~ MEXAY  OpPraHU3MaMHu:  KOHKYpPEHIUS,
XUIIHUYECTBO, CUMOMO3 (MyTyaslu3M, KOMMEHCAJIM3M), MNapa3suTU3M (IKTO- H
sHjonapa3uthl). [Ipumepsl OMOTUYECKUX B3AaMMOOTHOILICHHUI B IPUPO/IE.
Jemoncmpayuu. BupeodparmMeHTsl u QoTorpa@uu MO TeMe: XapaKTepHbIE
OMOTreoIeHO3bI TPUPOJHO-KIMMATHUECKUX 30H Poccuu; pa3BuTHe mpeacTaBiIeHUN
O TPUPOJIE CBETAa; OMOJIOMUHECIEHIIMS;, TeIUIonepenadya U TEIUIONPOBOIHOCTD;
OMOTHYECKHUE B3aUMOOTHOIIECHUSI MEXIAY OpTraHu3MaMu;

Kaptel: nmpupoano-kimmaTnueckux 30H Poccun, nouBenHas kapra Poccum.
[Toptpers: ®. TI'pumanbau, X. Troirenca, O. ®penens, M. Ilnanka,
Jx.Makcenna, B.B. [lokywaeBa. Illkana »snekTpoMarHUTHBIX BOJIH JIXK.
Makcpemia. OTpakeHue U TpesioMmieHue cBera. Jlucnepcun cBeTta U 0OpaTHBIN
HKCIEPUMEHT MO «CMENICHWI0» I1BETOB. fBieHue mudpakuuu. KuBble WU
repOapHbIe JK3EMIUISIPhI MPEJICTABUTENCH CBETOJIOOMBBIX U TEHEBBIHOCIUBBIX
pacteHuii. PaboTa MpOTUB CHJI BHEIIHETO JIABJICHUS 3a CUET paCIIUPEHUs raza.
DnekTpu3aiusi BOAbl. AHOMaJIbHasi TEMIIEpaTypHas 3aBUCUMOCTH IIJIOTHOCTH
BoAbl. Hucxoadmuii MOTOK XOJOJHOM M BOCXOISMIIMM TMOTOK TEIJIOM BOJIBI.
Bricokoe TMOBEpXHOCTHOE HATSHKEHHE BOJBL. PacTBOPUMOCTH BEIIECTB B
HETMOJSIPHBIX M TOJIIPHBIX  pacTBopuTeisix. IIpoBepka 351€KTpONpPOBOIHOCTH
pacTBOpPOB BJIEKTPOJIUTOB U HednekTpoautoB. Omnpenenenue pH pacTtBopa
Pa3JIUYHBIX XKUAKOCTEW. B3amMojencTBue BOAbI C MeTaulaMu. B3auMmojeincTBue
BOABI C OKcuaamu. ['muponus coiiedd, 0Opa30BaHHBIX CUJIBLHBIM OCHOBaHHUEM U
cmaboit KUCIoTOM U HAo0OPOT. PacTeHus pa3nmuyHbIX TPYMNN MO OTHOIICHHIO K
KOJIMYECTBY BOJIbI B OKpY KaroIIel cpeie (KUBbIE MW TepOapHbIe IK3EMIUISPHI).



[lepexon cpemHelt comu B KUCTYIO U HAa000poT. [IpuroToBieHne KeCTKOW BOABI U
uccienoBanue ee cBouctB. [lonmyueHnue ruapokcokapboHara Menu (Manaxura) U
UCCJIEIOBATh €TO0 CBOWCTB.

Jlabopamopnvie onvimei.  1.HaOmonenne wuHTEepEPEHIIMOHHOM KapTHUHBI Ha
MBUTBHOHM TUIeHKe. 2.Habmrogenue audpakimoHHod kapTuubl. 3. HaOmronenue
pacnpocTpaHeHusT BOJAHBIX paCTBOPOB MO PACTEHUIO.

Ipaxmuuecxkas paboma Ne 13. H3yuenue npuCroOCOOJICHHOCTH OPraHU3MOB K
cpene oouTaHwms.

IIpakmuuecxas paboma Ne 14. I3yueHue BOIHOBBIX CBOMCTB CBETA.
Ipaxmuueckasn paboma Ne 15. 3ydeHnue n300paxeHus, JaBaEMOTO JTMH30M.
Ilpakmuuecxas paboma Ne 16. U3mepenne yaeIbHON TEMIIOSMKOCTH BOIBI.
Ilpakmuueckas paboma Nel7. W3ydeHue 3>KECTKOW BOJbI M YCTPAHEHHE €€
KECTKOCTHU

Ilpakmuuecxas paboma Ne [8. UccnenoBaHue cpelbl pacTBOpa COJell M coka
pacTEHU.

lIpakmuuecxas paboma Ne 19. N3yuenue coctaBa mous

Vll.IIpocTrpancTBo u Bpems (6 1)

[lonaruss mpocTpaHcTBa U BpeMeHHU. [IpocTpaHCTBO M BpeMs B KJIACCUYECKOMU
MexaHuke HproToHa. AGcooTHOE TPoCTpaHnCcTBO. OAHOPOIHOCTh TPOCTPAHCTBRA.
M3otponHOCTh npocTpaHcTBa. MHepuuanbHas cucTeMa OTCUeTa M MEPBbIM 3aKOH
Herotona. IlpeoOpazoBanusi ['anmmiess ¥ OpUHLMII OTHOCUTENIbHOCTH ['anmuies.
AOcomotHoe Bpewmsi. CrnenuansHas Teopusi oTHocutenabHocTH (CTO). JIBa
noctysnata CTO u OCHOBHBIE CIIEICTBUS, BBITEKaIMe W3 Hux. OO0mas teopus
otHocutenbHocTH (OTO). buoputmel.  buoputmbl. Tunsl OMOPUTMOB:
dbusnonoruyeckue u skosornueckue. [Ipumepsl pa3MuHbIX TUIIOB OMOPUTMOB y
pacTeHui U )XUBOTHBIX. DoTonepuoan3M. buopuT™sl yenoBeka. JJUCHHXPOHU3M.
Cnocobbl  mepenaun uHGOpMaMu B KUBOW mnpupoxae. llepBas u BTOpas
CUTHaJIbHbIE cucTeMbl. OOMeH uH(opManueld Ha pPa3IUYHBIX  YPOBHSIX
OpraHu3aluu KU3HHU. Peakuun MaTpPUYHOTO CUHTE3a (mpuHIUT
koMiieMeHnTapHoctu). @aromutos. Peduekc, dronorus. Madopmanms u yenoBex.
Bo3HuKkHOBEeHHE M pa3BUTHE HOCUTENEH MH(MOpPMAIMU C IPEBHEUIINX BPEMEH [0
HaIIEro BpEMEHU. DBOIIOLHUS COBPEMEHHBIX MH(DOPMAIIMOHHBIX PECYPCOB
Jlemoncmpayuu.

Buneopparmentsl 1 ¢dororpadhuu mo Teme: pasziuyHble TUIBI OUOPUTMOB Y
pacTeHui U )KUBOTHBIX, COBPEMEHHbIE HH(POPMALIMOHHBIE PECYPCHI.

[TopTpeThl «COB» M «KABOPOHKOBY» - BBIJAIOLIUXCS JAeSTeNIed HayKd, JUTEPATYpPhI
U UCKYCCTBA.

Tabmuibl o GuocuHTE3y Oenka, haroruTosy, pedaeKTOpHbIC TyTH.

VIIl.IToaroroBKa M 3alUTa HCCJIEI0BATEILCKHX POEKTOB (7 4acoB)
BrlmloniHeHHEe  AKCIEPUMEHTANBbHOM  4YacTH  HCCIIENOBATENbCKONW  paboTHI,
odopmieHue paboThl. YueHndeckass KOHGEPEHITUS M0 pe3yabTaTaM BBITOTHECHHBIX



MIPOCKTHBIX M HMCCIIECIOBATEIBCKUX PA0OT JECATUKIIACCHUKOB (WHIWBHUIYATHHBIX
WM TPYTINOBBIX).

11 knacc

Tema 1. [ToBTopenne kypca 10-ro kaacca (7 4)

MHuoroo0pa3ue ecTeCTBEHHOT0 MHpa: MEraMup, MaKpOMHP, MUKPOMUD.
Bcenennasi, rajgakTWKy, 3BE3/bl, COJHEYHAsi CHCTEMA: OCHOBHBIE TOHSATHUS U
3aKOHBI JBMKEHUS HEOECHBIX Tel. 3eMis, €€ CTPOEHHUE M TIe0JIOrMYEeCKue
obomnouku. [lonsatue o Mukpomupe u Hanomupe. buocdepa. YpoBuu opranuzanuu
*u3H Ha 3emie. buocdepa u ee rpaHunpl. MoJEKyIspHBIA, KJIETOYHBIMH,
TKAHEBBIM, OPTaHU3MEHHBIN, TOMYJSIITUOHHO-BUIOBOH, OWOICHOTHYCCKUNA U
OouocgepHbIii YPOBHU OpPraHMU3alMK KU3HU HA 3emiie. DKOJIOTMUECKUe CHUCTEMBI:
OCHOBHBIE TOHSTHUS (LIENU MUTAHUS, IHUIIEBbICE MHUPAMUJIBI, SKOJIOTHYECKUE
dakTopsl). OCHOBHBIE MOJOKEHUS CHHTETUYECKOW TEOPUU SBOIOIUH.
EctecTBenHbIil 0TOOp 1 ero dopmbl. MyTtanuu U ux kiaccudukamnus. Makpo- u
MaKpO3BOJIIOIUSA. DIEMEHTHI TEPMOJIUHAMUKHI U TEOPUHU OTHOCUTEIBHOCTH.
Hauana tepMoaMHAMUKU. DJIEMEHTBI TEOPUU OTHOCUTEIBHOCTH.

Hemoncmpayuu. BuneodparMeHTsI U CIaiIbI IO TEME.

Tema 2. Mukpommup. Atoma. BemecrBa (344)

OcHogHble c6edeHus o0 CMpPOEHUU amoma. IDBONIOUUS TPEICTABICHUM O
cTpoeHuu atoma. Moxenu ctpoenus aromoB J[k. Tomcona u 3. Pesepdopna.
[Toctynarsl kBaHnTOBOM Teopuu H.bopa. IIpoTOHHO-HEUTPOHHAS TEOpUs CTPOEHUS
atomHoro sgapa /. MBanenko wu B.I'eiizenOepra. M3otombl. OiekTpoHHAas
o0ojiouka aroMa. DHepreTuyeckue ypoBHU. [loHSTHE O 2JIEKTPOHHOM OOJIaKe.
Ilepuoouueckuit 3axon. Omxpvimue J/[.H. Menoeneegvim nepuoouueckozo
3akona. IIpeanochUIKM OTKPBITUS MEPUOJUYECKOr0 3akoHa. [lepBbie MOMBITKH
KJIaccupukanuu XuMUdeckux oanemeHToB. Otkpeitne J.M. MeHneneeBsiM
MEePUOANYECKOT0 3aKoHa. llepuoaMYHOCT B M3MEHEHHHM CBOWCTB XHMHYECKHUX
AJIEMEHTOB W WX coeauHeHui. Ilepmommueckuii 3akoH B ¢opmynupoBke J[.U.
MenneneeBa. COBpPEMEHHbBIE MPEJICTABICHUS O MOPUYUHAX EPUOJAUYECKOTO
W3MEHEHHS] CBOMCTB XMMHMYECKHX 3JEMEHTOB M MX coenuHeHuid. CoBpemMeHHas
dbopmyIMpoBKa MepuoInyeckoro 3akoHa. [lepuoanueckas cucreMa XUMHYECKHX
AJIEMEHTOB, Kak rpaduueckoe oToOpaxxeHue Mmepuoanyeckoro 3akoHa. CTpykrypa
nepuoandeckor Tadsmipl. [lepuoast (Oombiue U Mayible) U TPYMIbl (TJaBHBIE U
MOOOYHEIE).

3Hauenue nepuoouuecKo20 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmos JI.H. Menoeneesa 0aa ¢hopmuposanus ecmecmeeHHOHAYYHOU
KapmuHsl mupa.

[IporHocTrueckas cuia U 3HAYEHUE MEPUOAUYECKOr0 3aKOHA U MEPUOAUYECKON
CUCTEMbl. 3HAYEHHUE TNEPUOJMYECKOTO 3aKOHA U MEPUOAUYECKON CHUCTEMBbI
xumudeckux aneMeHtoB JI. M. MenaeneeBa sl pa3BUTHS HAYKM U MOHUMAHUSA
XAMHUYECKOU KapTUHBI MUPA.

bnazopoouwvie 2azwl. bnaroponnsie raspl, mpuYMHa HX CYLIECTBOBAHUSA B
aTOMapHOM coCTOsiHUU. [IprMeHeHue O6JaropoIHBIX Ta30B.



Honnaa xumuueckan ceazp. VIousl 1 ux xnaccudukanus: mo 3apsaay (aHHOHBI U
KaTHOHBI), 110 COCTaBy (MPOCThIE U CIOXKHBIE). Cxema o0pa30BaHUs HOHHOM CBSI3U.
HoHHBIE KPUCTAINTMYECKUE PEMIETKUA. XIJIOPU HATPUS — TUITMYHBIN TPEACTABUTEIIb
COEIMHEHUI C NOHHBIM TUIIOM CBSI3H.

Koeanenmnan xumuueckan ceazb. KoBalleHTHas CBSI3b KaK CBS3b, BOZHUKAIOIIAS
3a cder oOpa3oBaHUS OOLIUMX OJJIGKTPOHHBIX Map TMYyTeM MEepPEeKPbIBAHMS
ANEKTPOHHBIX opouTtaneld. KpatHocTh koBasieHTHOHM cBsi3u. OOMEHHBIE U JOHOPHO-
aKIIENTOPHbIC MEXaHU3MbI o0Opa3oBaHUs KOBAJICHTHOM CBA3H.
OnektpoorpunarenbHocts (20). Krnaccudukanus koBaieHTHBIX cBsizei: o D0
(mosisipHast 1 HenoJisipHast ). Jlumnonu.

Memannwt u cnnagvl. Memannuueckan xumuueckasn cea3eo. OO01ME PU3NIECKUE
CBOMCTBAa METAJIOB: 3JIEKTPOINPOBOJHOCTh, MPOYHOCTh, TEIIOMNPOBOJIHOCTD,
METaJITNYECKHM 0JecK, MacTUIHOCTh. CIutaBbl YepHble U BeTHbIE. CTalb, YyTyH.
Jlatyup,  OpoH3a,  MenbXHOp.  MeTaliMyeckas  CBA3b.  3aBHUCHMOCTH
ANEKTPONPOBOIHOCTA METAILIOB OT TEMIIEPATYPHL.

Moanexynapnuo-kunemuueckasa meopus. OCHOBHBIE IIOJOKEHUS MOJEKYJISIPHO-
KHUHETUYECKOW Teopuu. MneanbHblil Ta3. YpaBHEHHE COCTOSHHS MAECAJIBLHOIO rasa.
Azpecammuvle cocmoanun geujecme. 1'a3000pazHoe cOCTOsIHNE. 3aKOH ABOTaapo U
clenCcTBUsl W3 Hero. MonsipHbld o0beM ra3oB npu H.y. JKuakoe cOCTOSIHHUE
BemecTB. TekydecTs. TBepaoe cocrosiHue BellecTBa. Kpuctammmueckue pemeTku
pa3HbIX TUIIOB JJI1 TBEPAOTO COCTOSIHMS BemiecTBa. [loHsTHe o muazme. Beicoko-
Y HU3KOTEeMIIEpaTypHas IJIa3Mbl U UX IPUMEHEHHE. B3anMHbIe Iepexoibl MEXK1y
arperaTHbIMU COCTOSIHUSIMU BEIIIECTB.

Ilpupoonwiit 2a3. 1lpupoaHelid Ta3, €ro COCTaB U HANPABICHUS WCIIOJb30BAHUS B
KauecTBE TOIJIMBA U XMMUYECKOro cbipbsi. KouBepcusa merana. CuHTE3-Ta3 U €ro
UCIIOJIb30BAaHUE Ui MOJYYEHUsS CHHTETHYECKOro O€H3MHa M METaHoJIa.
[IpenenvHble W HeOpeAenbHbIE YyrieBoaOoponabl. KadecTBEeHHbIE peaklUMH Ha
KpaTHYIO CBsA3b. buoras.

Kuokue eewgecmea. Hegpms. HedTh, ee cocTtaB, ¢usmueckue CBOWCTBA U
MPOUCXOXKJICHUE. DKOJIOTHUYECKHE TIOCHEACTBUS pa3iuBa HePTH H CIOCOObI
OOpBHOBI C HUMH.

[TormyTHBINT HedTSHOM Tra3, ero cocraB. Ilpomeccel TmepepaboTku HeTH:
pextudukanusa u kpekuHr. [IpoaykTel nepepaboTku HETH U UX UCTIOIH30BAHKE.
Teepooe cocmoanue eewgecmea. Kuoxkue kpucmannwvl. Kpucramimyeckue u
amop(uble BemecTBa. IIpu3zHaku u cBoiicTBa amMoppHOCTH. OTHOCUTEIBHOCTD
UCTUHBl B XuMud. JKUJIKME KPUCTAUIBI W MX MNPUMEHEHHE B TEXHHKE.
OTHOCHUTENIBHOCTh MCTUHBI B OMOJIOTHH U (PU3KKE.

Knaccugpurkayusa neopezanuueckux eewjecme u ee OMHOCUMENbHOCHD.
Knaccudukanuss npupoaHbix BemecTB. OpraHuueckue M HEOPraHUYeCKue
BemecTBa. M3omepusi. Krnaccudukaruss Heopranwdeckux BemecTB. [IpocTsie
BEI[ECTBA: METAJUIbl, HEMETAJUIBI, O1aropoHbie ra3bl. OTHOCUTEIBHOCTD JICJICHUS
MPOCTBIX BEHIECTB HAa METAJUIBI M HEMETaJUlbl. AJIJIOTPONHS W €€ MPUYHHBL.
CnoxHble BEIECTBA: OKCHJbI, KUCJIOTHI, OCHOBaHHUS, COJIU. OTHOCUTEIHHOCTh
KJIaCCU(DUKAIINY CIOKHBIX BEIIIECTB.



Knaccugpukayusa opeanuueckux coeounenuit. OCOOEHHOCTH COCTaBa, CTPOCHUS
CBOMCTB OPraHUYECKUX COeIUHEHUN. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUUECKOTO
ctpoenus A. bytneposa, @. Kekyne, A. Kynepa.

N3omMepus, kKak (QYHKIUS XUMHUYECKOTO CTPOCHHUS HA MPUMEPE 3TUIIOBOTO CIIUPTA
U AUMETHII0BOTO 3dupa. [IpuunHbl MHOTOOOpa3us OpraHnYeCKUX COECIMHEHUN.
Knaccudukainus opraHU4ecKUX COEAUHEHUH. YTJIEBOIOPOJbI: ajJKaHbI, aJKCHBI,
aJKWHBI, aJKaJWeHbl W apeHbl. Kiacchl OpraHMYecKUX COEIUHEHUM, MOJIEKYJIbI
KOTOPBIX cojepKaT (yHKIMOHATIBHBIC TPYIIIBI: THIPOKCUIBHYIO, KapOOHUIBHYIO,
KapOOKCWIIbHYI0, aMUHOIpynny. OTHOCHTEIBHOCTh JEJIEHUS OpPraHuYeCKHUX
COEIMHEHNI HA KJIACCHI.

IHonumepori. OCHOBHBIE TOHATHS XUMHHU BBICOKOMOJEKYJISIPHBIX COCIUHEHMUI:
MOHOMEp, MOJIMMEpP, JEMEHTApHOE 3BEHO, CTENEHb Nnoiaumepuzanuu. CrnocoObl
NOJIyYCHHUS] TOJIMMEPOB: PEaKUUH NOJMMEpPU3ALMH W  MOJUKOHIEHCALUU.
buononumeps 1 UX O6HMOJIOTUYECKAs POJTb.

[Inactmaccel. Tepmormutactel W peakromiactel. l[lpencraBurenu IacTMacce u
obOnacTu ux npumeHnenus. Bonokna. [IpupogHbsie (»KMBOTHOIO M PacTUTEIHLHOTO
MPOUCXOXKJICHUSA) U XUMHUYECKHE (MCKYCCTBEHHBIE UM CHUHTETUYECKHE) BOJIOKHA.
[IpenacraBuTenn BOJOKOH U 00OJacTH MX TMpuMeHeHus. Heopranuwueckue
MOJIMMEPBI, KaK BEIIECTBA ATOMHOU CTPYKTYPBI.

Cmecu, ux cocmaeé u cnocoowt pasoenenusn. lIoHsITHE O CMECH, KaK CHCTEME
COCTOSIIIIEN W3 pa3IMuHbIX XUMHUUYeckux BemecTB. Krnaccudukamus cmecedt mo
BU3yaJIbHBIM TMpU3HAKaM (FOMO- W TETEPOTCHHBIE CMECH) M IO arperaTHoMy
COCTOSIHUIO (TBEp/bIC, )KUJIKUE U ra3o00pa3Hbie cMecHu). CocTaB cMeceil: MaccoBast
u oObemMHas J0JM KOMIOHEeHTa cMecu. CrnocoObl pa3/IelieHUs: CMECEei.
Jlucnepcuvte cucmemwl. llonstue nucnepcHor cucteMe. Krnaccudukamms
JUCIIEPCHBIX CUCTEM MO pa3MepaM JIUCIEPCHOM (a3bl U arperaTHOMY COCTOSTHUIO
JUCTIEPCUOHHON Cpelbl U JAUCTepcHON (da3pl. 3HAYEHHE JUCIIEPCHBIX CHUCTEM B
pupoJe, NPOMBIIIJIEHHOCTY M TOBCEAHEBHOW  JKM3HM  YEJOBEKA.
['pybomucnepcHbie cucteMbl U uX Kiaccupukanus (CyCHeH3UH, 53MYJIbCHUH,
a’po3onu). [IpuMeHeHre 3THUX CHCTEM B TEXHUKE M ObITY. TOHKOAHMCIEPCHBIE
(KOJTONIHBIE) CUCTeMBI, WX Kiaccudukamus (3omu u renu). Koarymsius.
Cunepesuc.

Llemoncmpayuu.

Buneodparmentsl u ¢oTtorpapuu Mo TeMe: HEOHOBas peKiaMa M aproHOBOM
CBapKOM, Jaupmwxkabied ¢  BO3AYIIHBIX IIapOB, 3alOJHEHHBIX  TEJIHEM,
OAJIbHEOJIOTUYECKUE PAJIOHOBBbIE BaHHBI. PaznuuHbie (QOpMBI TEPUOIUYECKOMN
cuctembl xumuueckux anemeHToB J.M.MenneneeBa. [loptpersr: JI. Byabonpana,
JI. Hunecona, K. Bunknepa, A. bytnepoa, @.Kekyne, A. Kynepa. Moaenn
KPUCTAJUIMYECKUX PEIIETOK: XJIOpHJa HaTpus, MOoJa, YIJIEKUCIIOro Tras3a, aiMmasa,
rpadura. OOpas3ilbl MHUHEPAJIOB M BEIIECTB C WOHHBIM THUIIOM CBSI3H (OKCHIA
KaJIbIUSI, PA3JIMYHBIX COJICHM, TBEPJbIX ILIEIOYEH, rajauTa, KajablUTa); BELIECTB C
KOBQJICHTHBIM TUIIOM XMMUYECKOU CBS3H.

Kosnekiuu: MeTanios, CIIaBOB; BEIIECTB U MAaTEPUAJIOB, IMOJYyYaeMbIX HA OCHOBE
MPUPOTHOTO Ta3a; HEPTh U MPOAYKTHI e mepepaboTku; aMOp(HBIX BEIIECTB U
MaTepHayioB, MNPUOOPOB HA OCHOBE KUAKUX KPUCTALIOB; MPOCTHIX M CIIOKHBIX



BEILIECTB; IIACTMACC, BOJIOKOH, HEOPraHWYECKHX TMOJUMEPOB (MHUHEPAIOB U
TOPHBIX MOPOJ); OpPraHuuYecKkux coenuHeHui. uddy3us AyMUCTHIX BEHIECTB C
ropsiiedl JamMnouku HakanuBaHus W Auddy3us mnepMaHraHata Kajdus WU
cynbdara menu (I1) B Boje.

[Ipubopsl Ha OCHOBE HHU3KOTEMIIEpATypHOM IIa3Mbl (Ta30BbIE  JIa3ephl,
MJIa3MEHHbIE TTaHEJIH TEJIEBU30POB U T.11.)

[TapocTep>kHeBble UM OOBEMHBIE MOJEIM MOJIEKYJT TEPBBIX MpelICTaBUTENEH
pPENCIbHBIX YTJIEBOAOPOIOB, CcTpykTyp Oenka m JIHK. ®dusmdueckue cBoiicTBa
ra3oo0pasHbpIX (MpomaH-OyTaHOBas CMECh B 3aKWTANKE), JXKUIKUX (OCH3WH) W
TBEpbIX (TTapaduH) aTKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTH B BOJIE.
['openne npoman-OyTaHOBOW cmecu (3axkuraika). OTHOILIEHHE NPEACNIbHBIX U
HEIpPEAEIbHBIX YIJIEBOOPOJOB K PacTBOPY IEepMaHTaHaTa Kajaus U OpPOMHOM
Boje. OOpaszoBanne He(PTSIHOM IJIEHKA HA TTOBEPXHOCTH BOJIBI.

OO6HapykeHue HenpeIeTbHBIX COSAMHEHUH B )KUJIKMX He(PTempoayKTax.
[Tonyuenne mmactuueckoit cepbl. [lomydenue Oenoro docdopa. Ilomyduenue
JUCTWIMPOBAHHOM  BoAbL. (OyuCTKa CMECHM KPUCTaUIOB JUXpomaTra H
nepmanranara kamus. OOpasibl pa3IUYHBIX JAUCIIEPCHBIX CHUCTEM: 3MYJIbCHUH,
CYyCHEH3UH, a’3p030Jid, TelIH U 30Ju. llomyyeHue KOJTIOMAHOrO pacTBOpa W3
xsopuna xkenesa (1), Koarymsius nomydensoro pactsopa. Db dext Tunmans.
Jlabopamophnvie onvimei. 1. KoHCTpyHpoBaHHE TEPUOIUYECKON  TAOIUIIBI
XUMHYECKUX DJJEMEHTOB C MCHOJIB30BAHMEM KapToueK. 2. (O3HAaKOMIIEHHE C
KOJUUIEKIIUSIMUA METAJUJIOB U CIUIaBOB. 3. BpoyHOBCKOE JIBMKEHUE YACTHIL TYIIN WIH
IBETOYHOM TbUIbIEI B Boje. 4. Ilpoepka mpubopa s MOJy4eHUs Ta30B Ha
TEPMETUYHOCTh. 5. YBEJIMYEHHUE MJABICHUS >KUJIKOCTH TpU €€ CxaTtuu. 6.
CpaBHeHHE KOJeOaTeNbHbIX JBUKEHUI MOJIEKYJ BOJIbI U JibJa ¢ nomoimbio CBY.
7. BblmapuBaHue pacTBOopa MOBapeHHOM cojiu. DUIBTPOBAHUE TE€TEPOTrCHHOMN
cmecu. OTcTauBaHue, Kak croco0 pas3/iesieHus: CMecei IeKaHTaIluel U ¢ TTIOMOIIIBIO
JE€TUTEIbHON BOPOHKU. 8. O3HAKOMIIEHUE C TUCTIEPCHBIMH CUCTEMaMHU
Ilpakmuueckas paboma Ne [. Wzydenuwe ¢doTtorpaduii TPEKOB 3apsKEHHBIX
YacTHII.

Ilpakmuuecxas paboma Ne 2. Tlonydenue, coOupaHue 1 pacrio3HaBaHHUE ra30B.

Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peakuyuu u ux kKiaccuuxkayuna. XUMUUYECKUE PEAKIUUA WIH
XUMHUYECKUE SIBJICHUS, UX OTIMYMS OT (¢U3MYECKUX sBIeHUN. Peakiuu 06e3
W3MEHEHMsS] COCTaBa BEIIECTB: aJUIOTPONMM3alMM U H30Mepusanuu. Peakuuw,
UIyIIME C W3MEHEHHWEM YKCJIa M COCTaBa BEIIECTB: COCIUHCHUS, Pa3lIoKEHUs,
3ameneHus, oomena. Peakiiuu, mpoTekaromue ¢ BbIJCICHUEM WU MOTJIOINICHUEM
TEIUIOTHI: 9K30- W DHAOTepMHuUeckue.  Jlpyrue mnpusHaku KiacCUUKALUU
XMMHUUYECKUX peaklHil Ha mnpumepe cuHTe3a okcuna cepbl (VI): u3meHeHwue
CTETICHEH OKHCJICHHUSI DJEMEHTOB, OOpa3ymOIIMX  BEMIECTBA, HCIOJIb30BAHUE
KaTajau3aTopa, arperaTHOe COCTOSHUE BEIIECTB, HAIIPABJICHUE MPOIIECCOB.
Ckopocmv xumuueckou peaxkyuu. 1loHATHE O CKOPOCTHM XMMHYECKOU pPEaKIIUU.
['oMoreHHbIE M TEeTEePOreHHbIC PEAKIMU. 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
pEeaKIMu OT MPHUPOJbl PEATUPYIOUIUX BEIIECTB, UX KOHIIEHTPAMU. 3aBUCUMOCTH



CKOpOCTH peakiuu oT Ttemmeparypbl. I[lpaBuno Baut-I'odda. 3aBucumocts
CKOPOCTM pe€akUuMyd OT IUIOIIAJAH CONPUKOCHOBEHUS BEUIECTB W HAJIUYMS
KaTajau3aropa.

Oopamumocmev xumuueckux peaxyuii. HeoOpatumble U 0OpaTUMBbIE pEaKIUU.
CocTostHue XUMHUYECKOTO paBHOBECHSI JIJIs 0OPATUMBIX PEaKIIUM.

[Mpunmun Jle-lllarense. CwmenieHre XUMHUYECKOTO paBHOBECHUS OOpaTUMBIX
peaKkuuii B XUMHUYECKOM ITPOU3BOJICTBE HA IPUMEPE CUHTE3a aMMHAKA.
Oxucnumenvno-eoccmanogumenvhule peakuyuu (OBP). dnekmponus3.

CreneHb OKHCIEHUSI U ee ompejaeineHue nmo Gopmyne coeauHeHud. l[lonstue o6
OBP. Oxucnurens ¥ BOCCTAHOBHUTEIIb, OKHMCIICHUE U BOCCTAHOBJICHHE.
DNEeKTPOU3 paciIaBOB U PACTBOPOB HA IPUMEPE XJIOPUIA HATPUSL.
DNEKTPOIUTAYECKOE TOJTYYECHHUE aTIOMHUHUSL. [IpakTyeckoe NpUMEHEHUE
anekTposn3a. ['anbBaHOIIACTHKA U TAIbBAHOCTET UL

Xumuueckue ucmoynHuku moka. ['aIbBaHUYECKUE DJIIEMEHThl HAa MpUMEpE
aneMmeHTa Jlanusms-SkoOu, MX yCTpOWCTBO M MPUHLMUI JCHCTBUA. Y CTPOMCTBO
Oartapeiku Ha MPUMEpPE CYXOro IMIETOYHOTO 3JIEMEHTAa. Y CTPOMCTBO CBUHIIOBOTO
akkymyJssitopa. ["anbpBanu3anus u anexTpodopes.

QDu3uka Ha cayxycode uenogeka. AHTPOIIOMETPUS: MU3MEPEHHE JJIUHBI U MAcCChl
TeNa, CIUPOMETPUS M KUZHEHHA CEMKOCTh JIETKUX. TEIIOBbIE H3MEPEHUS H
TerioTepanus. M3MepeHne apTepualibHOTO AaBieHUA. [ UIEpTOHUS U TUIIOTOHUS.

VYapTpa3BykoBas OUAarHOCTUKA W TEpamnusl. DIIeKTpoTepanus. JlazepHas
Tepanus. MarHuTHblii pEe30HAHC M PEHTTeHOAMArHOCTHKa. PDarooporpadus.
Tomorpadus

Jlemoncmpayuu.

[Tonyuenue 6enoro pocdopa. 'openue dhocdopa u pactBoperue okcuaa pocdopa
(V) B Bogme. Ilonyuenue u paznoxxenue rugpokcuna meau (IT). Bzaumonelicteue
xene3a ¢ pactBopoM cynbdarta Meau (I1). OnbIThl, WILTFOCTPHUPYIONTUE MPABUIIO
bepronne — obpa3oBanue ocajka, raza WM cl1abOro 3JeKTPoSInTa.3aBUCUMOCTh
CKOPOCTH PEAKIIMU OT MPUPO/Ibl BEUIECTB HA MPUMEPE B3AaUMOJICICTBHS PACTBOPOB
pPa3JIMUHBIX KHCJIOT OJWHAKOBOW KOHIIEHTpAlUUMU C OAMHAKOBBIMHU TpaHyjIaMu
LIMHKAa W B3aMMOJICVCTBHUE OJIMHAKOBBIX KYCOUYKOB MAarHusi, IMHKa U JKejie3a C
COJITHOM KHCIJIOTOW. B3anMoaencTBue pactBopa CEpHOW KHUCIOTBHI C PacTBOpPaMHU
THOCYNb(aTa HATpUs Pa3IMYHON KOHIEHTpaluu. B3anMopeiicTBue pacTBOpOB
CEPHOM KUCIIOTHI U THOCYJIb(aTa HATPUS IPU PA3IUYHBIX TEMIIEpaTypax.
OOpatuMble peakuMy Ha MOpUMEpe MojydeHus poaanuaa xkeneza (1) u
HaOJII0JICHHS 32 CMEILICHUEM PaBHOBECHUSI MO MHTEHCHBHOCTH OKPACKH MPOYKTa
peaKIuu MPU U3MEHEHUH KOHIIEHTPAIlUU PEareéHTOB U MPOJAYKTOB.

I'openue cepsl, kak OBP. Mogaens 3nekTpoiusepa. Mopaenp 3JIEKTPOIM3HON
BaHHBI JUISl TIOJYYCHUS aATIOMHHUS. Konnekmusa Oatapeexk. CBUHIIOBBIN
akKkymyJssitop. PocroMerp, MEIUIMHCKHE BEChl, CIOHUPOMETpP, PTYTHBIA U
AIIEKTPOHHBINA TEPMOMETPBI, TOHOMETPHI PA3IMYHBIX BUJIOB, JA3€pHAS YKa3Ka.
BuneodparmeHTs! 1 caiiapl o TeMe.

JlabopamopHvie onvimei. 1. Bausiaue Temmnepatypbl Ha CKOPOCTh PEAKIIUUA OKCUAA
menu (IT) ¢ cepnoit kucnmotoil. PaznoxxkeHue mepokcuaa BOAOPOAA C MOMOUIBIO



okcuna Mmapranua (1V) , a Takxke Karanassl cblporo kaprodens. 2. BeirecHenue
Menu u3 pactBopa cyibdara meau (I1) xxene3zom.

lIpakmuueckas paboma Ne3. I3yueHne XUMHUECKUX PEAKIIUM.

llpakmuueckas paboma Ne 4. Coopka 2anb8aHU4ecKo20 d1eMeHma U UCnblmanue
e2o Oelicmeusl.

Tema 4. 3gopoBbe (224).

Cucmemamuueckoe nooxceHue 4eno8eKa 6 Mupe HcugomHlXx.

buonornueckas knaccudukanus deiaoBeka. [IpsMoxoxaeHHe U €ro BIMSHUE Ha
CKEJIET 4esIoBeKa. Pyka — opran u npoAykT Tpyaa. Pa3Butume depemna u roioBHOTO
Mo3ra 4enoBeka. [lepBas M BTOpas CHUTHAJIBHBIE CHUCTEMBL. buoconmanbHas
IIPUPO/IA YETIOBEKA.

I'enemuka uenogexka u memoowl ee U3y4eHusl.

OCHOBHbIE TIOHSITUSI TEHETUKU: HACIEACTBEHHOCTb, HW3MEHYUBOCTb, T€H,
XpOMOCOMBI, MYTallUk, TE€HOM, TEHOTHUN, (EHOTUI, JOMUHHUPYIOUIUE U
pelieccuBHbIe Mpu3Haku. ['eHOM denmoBeka u ero pacmmdpoka. [IpakTudeckoe
3HAYCHHWE M3Y4YCHHUS N€HOMa 4YesoBeKa. MeToabl U3y4YEHUs] T€HETUKU 4YeJIOBEKA:
TE€HEAIOTNYECKUN, OJIM3HEIOBBIH, LUTOT€HETUYECKUU. I'enetnueckue
(HacleICTBEHHbIE) 3a00JIEBaHUSI YETIOBEKA.

Qu3uka uenogeka. CKelerT C TOUYKH 3peHUs (PU3MUECKOTO MOHATUS O pblUare.
KpoBooOpamienre B CBeT€  TMAPOJUHAMUKH: NYJbC, KPOBSHOE JaBJICHUE.
Juddysus, kak ocHOBa GOpMUPOBAHUS EPBUYHOM U BTOPUYHON MOYM B TIOYKAX,
a TaKke ra3oo0MeHa B TKaHSAX U JIETKHX. TepMOperyssius ¢ MOMOIIBI0 KOXHU
MyTEM TEIUIONPOBOJAHOCTH, KOHBEKIIMW, W3JIYy4YCHUS WU MCIHAPEHUS BOJBI.
DIIEKTpOAMHAMUYECKAs NpUpOAA IE€pPEIauyd HEPBHBIX HUMYJIbCOB. OnTuyeckas
cucTema 3peHusi. AKyCTUYECKas CUCTEMA CIyXa U T0J0c000pa3OBaHHUeE.

Xumusn uenosexka. XuMM4YECKHM COCTaB TEJjla YEJIOBEKA: JIEMEHTHI U BEIIECTBA, UX
kinaccudukanusa u 3Hauenue. Bona, ee pynkiuu. Boanblii 6ananc B opranusme
4yesoBeKka. MUHepaibHbIE BELIECTBA U UX POJIb B JKH3HEIEATEIbHOCTH OpraHrn3Ma
yesioBeka. 3a00jeBaHus, CBSI3aHHBIE C HEOCTATKOM HJIM M30BITKOM HEKOTOPBIX
XAMHUYECKUX DJIEMEHTOB B OPraHU3ME YEJIOBEKA.

Bumamunwr. Victopus OTKpBITHS BUTAaMHUHOB. BuTamMuHBI, Kak OHOJIOTHYECKH
aKTHBHBIC BEIIECTBA. bone3nu, BbI3BaHHBIE HEIOCTATKOM WU H30BITKOM
BUTAMUHOB: aBUTAMUHO3bI, TUIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyTouHas noTpeOHOCTh YeJIOBEKa B BUTAMUHAX U UX OCHOBHbIC (DYHKIIMH.
Knaccudukanuss BuramuHoB. BojopacTBopuMble BUTAMHHBI Ha TpUMEpe
sutamuHa C. JKupopacTBoprMble BATAMUHBI HAa IPUMEPE BUTAMUHA A.

T'opmonoi.

HepBHas u rymopanbHasi peryJisiliuy MpOLECCOB KU3HEIEATEIbHOCTH OPraHU3Ma.
["opMoOHBI, KaK MPOAYKTHI, BEIpaOaThIBAEMBIE JKeJIe3aMU BHYTPEHHEH CEKPEIIUH.
Knaccudukaims TOpMOHOB MO JKele3aM, KOTOpPbIE WX MPOIYIUPYIOT H TIO
xumudeckoi npupoge. CoiicTBa TOpMOHOB. MHCYNMH, Kak TOPMOH OEITKOBOM
OpUPOIbl. AJpEHaIuH, Kak TOPMOH aMUHOKHUCJIOTHOU nipuponabl.  CTtepouHbIe
TOPMOHBI Ha TIPUMEPE TOJIOBBIX.  [umep- u TUNOQYHKIUS KeJe3 BHYTPEHHEU
CEKpELMH.



Jlekapcmea. Kpatkue cBeJeHHS O 3apOKIECHUM W Pa3BUTHUU  (HapMaKOJIOTHU.
Knaccudukaius JeKapcTBEHHBIX CPEACTB IO arperaTHOMY COCTOSIHUIO: JKUIKHE
(pacTBOpBI, HACTOU, OTBAPBI, MUKCTYPHI, SMYJIbCHUHU, CYCIIEH3UU U JIp.), TBEPIbIC
(moporky, TabMeTKH, TMHIIONH, KAICyJbl), MATKAE (Mas3H, JTUHUMEHTHI, MacThl,
CBeUM). AJIKAIOWIBI. Bakrusel. XUMHUOTEpPANIEBTUIECCKHIE TPENapaThl.
AntnOmotuku.  Hapkormdeckwe npemnapatsl. HapkomMaHus U ee TOCIEICTBUA.
OnTUMaNbHBIA PEKUM MTPUMEHEHUS JICKAPCTBEHHBIX MTPETapaToB.

300poswiit 0opa3 ryncuznu. Ouznueckre 370poBbe U €ro kputepuu. llcuxumdeckoe
3I0POBBbE M €T0 KpUTepuu. HpaBCTBEHHOE 370pPOBHE W €r0 KpuUTepuu. 1pu
OCHOBHBIC COCTABJISIFOIIME 370POBOTO O0Opa3a KU3HU: PEKUM JIHSI, TPABHILHOE
nuTaHue, Gu3udeckas aKkTUBHOCTh U 3aHATHE criopToM. (DakTopkl, BIUSIONIAE HA
3I0POBBhE YEJIOBEKA: OKpYXKaromas cpema, MpodrurakTHIecKas BaKI[MHAIHS,
CTPECCHI, BpEAHBIC MPUBBIYKUA. AJIKOTOJIM3M U €ro mocieAcTBus. Hapkomanus u
€€ MOoCIeCTBUS.

Du3zuka Ha cayxHcde 300p06ba uenoseka. AHTPONIOMETPUS: U3MEPEHUE JIJTUHBI U
MaccChl TeJla, CIIMPOMETPUS U KU3HEHHAs! EMKOCTD JIETKUX. TerioBbie U3BMEpPEHUs U
Teriorepanusi. M3mepeHne apTepuaibHOTO JaBieHus. [ MnepToOHUs U TUTIOTOHMUS.
VYapTpa3BykoBasi TMarHOCTUKA U Tepamnus. JiekTporepanus. JlazepHas Tepamus.
MarauTHblii pe30HaHC U peHTreHoanarnoctuka. dmrooporpadus. Tomorpadus
Cospemennvle MeOUYUHCKUE MEXHOI02UU

300posbe uenogexa: cucmemusiii n00xod. Hopmanvnas puzuonozus uenosexa.
Ocobennocmu pyHKYUOHUPOBAHUsL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCTEM
opeanuzma. Quzuonocuyeckue noKkazamenu OpeaHu3Ma 4ei08exka U ux HoOpMaibHoe
3HayeHue. Meouyunckue mexnono2uu ouazHoCmukuy 3aboneeanui. Bozmooscnocmu
U nepcneKmuebl Memooos NPoQUIAKMUKY, MePAnuu U 80CCMAHOBIEHUS
opeanuzma. 1100xo00bl k nogvluleHUuO 3¢hhexmusHocmu cucmemsl
30PaBOOXPaHeHus.

Hngpexkyuonnwie 3a001e6anusn u ux npoguiaxmuka

Hnpexyuonnvie 3abonesanus u ux 603o6youmenu. Cnocobwl nepeoadu
UHGEKYUOHHBIX 3A001e8AHULL U COYUATIbHBLE PaKMOPbL, CNOCOOCMEYIoujue Ux
pacnpocmpanenuro. Ummynnas cucmema u npunyunsl ee pabomsi. Ocobennocmu
@DYHKYUOHUPOBAHUS UMMYHUMEMA ) pasHulx epynn nacenenus. Cnocooul
npoghunakmuxu uHgekyuounsix 3aboneeanuti. Bakyunayusa. Hanpasnennocms
MeOUYUHCKUX npenapamos 01 60pbOvl ¢ UHGEKYUOHHBIMU 3A001e8AHUAMU.
Ilpobnema pazeumus ycmotuugocmu 6030youmernetl 3a001e6aHUl.
Meswcoynapoonvie npoepammsi no 6opvbe ¢ UHPEKYUOHHBIMU 3A00NeBAHUIMU.
Hayka o npasunsnom numanuu

Memabonusm, kax ooMeH eujecmeom u sHepauell Ha Ypo8He OP2aHU3MA.
IHpunyuner hynxyuonuposanus nuwesapumenvrou cucmemvl. Kauecmeso
NPOOYKIMOE8 NUMAHUSL C MOYKU 3PEHUsL IHEPLeMU1ecKOU YeHHOCMU U COOEPHCAHUSL
NONE3HbIX U 8PEOHbIX Geuecms SHauenue coOaNanHcupo8aHHO20 NUMAHUs 05
noooeparcanusi 300poewvsi. Iluuesvie 00b6asxu: nonesuvle coUCMEd U NOOOUHbLE
aghghexmobl ux ucnonvzosanus. Juemol u 0COO6EHHOCU UX NPUMEHEHUS.



HHemoncmpayuu. Tabnuipl, BumeodparMeHTs W claigsl mo Teme: Ckener
yenoBeka. Mynsik «Topc venoseka». Mogens monekynbsl JIHK. Moaenu rnasa,
yXa, MMOYKH, HEPBHOW CHUCTEMBI 4YeloBeKa, Koxku. CKkeneT yenoBeka. 3MmepeHue
MyJIbCa, IABJIEHUS, OCTPOTHI 3pEHHUS, TEMIIEPATYPBI TETA.

Komnexuuu: BUTAMUHHBIX  IPENapaToB, MEIUIMHCKUX TOPMOHAIbHBIX
penaparoB, JEKAPCTBEHHBIX (OPM  Ppa3IMYHOTO AarperaTHoro COCTOSTHUS,
JIEKapCTBEHHbIX (OpPM  pa3IU4YHOro CHeKTpa JedcTBus. buyperoBas u
KCAHTOIIPOTEMHOBAS PEAKIMU ISl Ipenapara nHCynrHa. [lopTpeTsl Beliarommxcs
YVUEHBIX, BHECIIUX 3HAYUTENIbHBIA KIaJd B (PapMaKoJIOTHIO. Pocromerp,
MEIUIMHCKHE BECHl, CIHUPOMETP, PTYTHBIA M 3JIEKTPOHHBIA TEPMOMETPHI,
TOHOMETPHI Pa3INYHbIX BUJIOB, JIa3€pHas yKa3zKa

Jlabopamophvie onvimeoi.

1. V3ydyeHre MHCTPYKUMHU MO MNPUMEHEHHMIO ANTEYHBIX NPEnapaToB BUTAMUHOB.
Omnpenenenue pH pacrBopa BuramunHa C. 2. Onpenenenue pH cpensl pactBopa
acrypuHa

Ilpakmuueckas paboma Ne 5. Hccneoosanue nponopyuonanvrocmu
COOCMBEHHO20 payuoHa NUMAHUs, NPOBEPKA COOMBEMCMEUs MACChbL mela
803PACMHOU HOpME.

Ilpakmuuecxas paboma Ne 6. Hnmepnpemayus pe3ynismamos ooue2o anaiuza
KpO8U U MOYU.

Ilpaxmuueckas paboma Ne 1. OueHKa UHIUBUAYAJIbHOTO YPOBHS 370POBbSI.
Ipaxmuueckasn paboma Ne 8. OuieHKa OMOTOTUYECKOTO BO3pacTa

Tema 5. CoBpemMeHHOe ecTeCTBOZHAHUE HA Ciyk0e yesioBeka (22 v)
Onemenmapunt au rnemenmapuvie wacmuypl? IloHatrue o Qu3NKe BBICOKHX
SHEpruil. JIMHEWHBIM YCKOPUTEINb dJIEMEHTAPHBIX YaCTHUL, aPOHHBIA KOJUTAUIEP.
Jlemenne aTrOMHOTO sAapa: MPOTOHBI, HEUTPOHbL. DYHIAMEHTAIBHBIE YACTUIIBI:
JIENITOHBI ¥ KBapKu. POoTOHBI. BO30HBI. AHTHYACTHIIBI.

bonvwon adponnsiit konnaiidep. MOHTaX U yCTaHOBKA OOJIBIIIOTO aIPOHHOTO
kojutaiiaepa. [lpunuun nevicteus kosutanaepa. IIpoucxoxnenune maccel. bo3oH
Xwurrca. [Ipoucxoxaenne BeceneHHold. AHTUMUD.

JHnepzemuxa u Inepzocoepescenue

IIpobnemvl anepeoobecneyenus: HAYUOHAIbHbIE, PECUOHANIbHbLE, TOKATbHbIE.
3axkoHwvl coxpanenus maccol u dHepauu. Ilpaxmuueckoe npumerenue 3aK0H08
coxpanenusi. Buowi onepeuu. Ces3b maccwl u sHepauu. Inekmposnepausi u cnocoowl
ee nonyyenus [1onydeHne 3JIEKTPUYECKOTO TOKA C MOMOIIBIO AJIEKTPOTEHEPATOPA.
Herpaauuuonnas suepretuka. Tennosvie u cuoposnekmpocmanyuy. OCHOBHBIE
MOHSTUS ATOMHOM SHEPreTUKU. PaamoakTMBHOCTL. fnepHbie peakiuu. ATOMHAs
cTaHIus U npuHUMn ee padotel. ADC Ha ObICTPBIX HEWTpOHAX. Paguon3oTonHbie
tepmodniekrpuyeckue reaeparopsl (PUTEIm), mpunun ux neiictBus. O6nacTtu
NIPUMEHEHUSI AaTOMHOU SHEPTETUKU. 0epHas sHepeemuKka u nepcnekmugul ee
UCnoIb308aHUs. DHepeonompebiieHue u dHep2oIhdhekmugHocme.
Ilpooosonscmeennasn npodaema u nymu ee peuwienus. I'eorpadus rojioaa u ero
npuanHbl. OCHOBHBIC HAIIpaBJIEHUS B perieHnu [[pogoBOILCTBEHHON IPOOIEMBL:



- UCHOJb30BAaHUE XUMHUYECKHX BEIIEeCTB (yAOOpEHUs, peryisaropbl pocTpa,
(bhepOMOHBI, IECTUITUIBI, PETICIITICHTHI);

- CO3JJaHHE MCKYCCTBEHHBIX MPOAYKTOB IIMTAHHS, - METOABI CO3JaHUSA
BBICOKOIPOU3BOIUTEIBHBIX COPTOB PACTEHUI U MIOPOJI dKUBOTHBIX.

OcHoebl OGuomexno02uu

[TonsiTEe OMOTEXHOIOIMH, KAK MPOU3BOIUTENBHOMN CUIIbI OOILIECTBA,
UCIIOJIB3YIOIIEH KUBbIE OPraHU3MbI U OMOJIOTHYECKHE MPOLIECCHI B IPOU3BOJICTBE.
Tpu sTana craHOBIIEHUS U Pa3BUTH OUTEXHOJIOTHH: PAaHHSS, HOBask M HOBEHIIIasl.
Tpaouyuonnas 6uomexnoi02us: nPOU3B00CME0 NPOOYKMO8 NUMAHUS,
nepepabomka omx0008. Monexynapuas ouomexnonozusi. Cmpykmypa u QyHkyus
HyKkneunogvix kuciom. Cunmes oenxa. Knemounas unocenepus. I ennas mepanusl.
IIpumenenue buomexnono2uu 6 30pagoOXpaHeHuu, CenbCKOM X03AUCmee U oxpane
okpyorcaroweti cpedvl. I'ennas nnxenepus. [ eHHoMoupuIIpoBaHHbIE
OpraHU3MBbl U TPACHCIE€HHBIE NMPOAYKTHI. Kierounas unxenepus. Kinonnposanue.
OMOpHUOHAJIBHBIE M CTBOJIOBBIE KJIETKU. buonoruueckas MHXKEHEpUs, KaK METO[
UCIOJIb30BaHUSl MHUKPOOPraHM3MOB B KauecTBE OHOPEAKTOPOB MJI MOJy4YEHUs
IPOMBINUICHHOW  NpoAyKUuH. (OCHOBHBIE  HANpaBIICHHUS  UCIIOJIb30BaHUS
(depMeHTaTUBHBIX mpoleccoB. IMMoOMIN30BaHHble (hepMEHTBI. Muposoii pulHOK
ouomexnonozu. [lepcnekmugvl pazgumuis poccuiiCKo20 cecmeHma.
Hanomexnonozuu u ux npunosicenue

Hanouacmuywer 6 scueoul u Hedcugol npupooe: pasmepvl, munvl CMpPYKmMypbl,
@ynryuonanvhas snavumocmos. OcobeHHoCmu QU3UYECKUX U XUMUYECKUX CBOUCME
Hanouacmuy. Camoopeanusayusi. Memoowvl noayuenusi umanouyacmuy. Memoowi
usyuenus Hanomamepuanog. Koucmpyupoeanue nanomamepuanos. Hoevle
MexXHOIo2uU, CMpoAWUECs HA UCNOAb306AHUU HAHOYACMUY U MAMepuaos,
noayuaemvlx u3 Hux. IIoHSTHE O HAHOTEXHOJOTHUH, KaK YMIPABIIEMOM CHHTE3€
MOJIEKYJIIPHBIX CTPYKTYp. /[[Ba moaxona B HAHOTEXHOJIOTHH: «CBEPXY BHH3» U
«CHM3Y BBepx». MonekynsapHbIii cuHTe3 W camocOopka. Hanockomuueckoe
BbIpAll[UBaHUE KPHUCTAUIOB W  MOJUMEPU3ULUSA. YTJIEPOAHbIE HAHOTPYOKH.
CuHepreTuka. Bausnue HAHOMEXHONO2UU HA pPA38UmMue mexHuku. IKoA02U4ecKull
aAcnexm HAHOMexXHOI02UlL.

@u3uka u 6vrm. HarpeBaTelbHble U OCBETUTENbHBIE NMPUOOPHL. PazHOBHIHOCTH
JIaMIl: HAaKAJIMBAHMS, TaJIOTEHHBIE, TIOMUHECLICHTHBIE, CBETOAMOIHBIE.
MuxkpoBonHoBas neus (CBY-neus) u npuHLuI ee padboThI.
Kunkokpucramnuyeckue 3KpaHbl W JUCIUIEH, WX YCTPOMCTBO. OJIEKTPOHHBIN
tepmomeTp. JlomamHue poOoThl. PamuonepenaTuviku W paJiuONPUEMHUKU.
[IpyHIMOMATBHOE YCTPOMCTBO TENEBU30pa M TeneBuAcHUsA. CHyTHHKOBAas H
COTOBAs CBSI3b.

Xumusa u O6vrm. Moroue U yuctaue cpeAcTBa. [loOBEpXHOCTHO - aKTUBHbBIE
BemectBa (IIAB). OrOGenuBarenu: XMMUYECKHE W ONTHYECKHE. VHCEKTHIMIBI -
cpeacTBa uis OOpbObI C HAaCEKOMBIMH. XHUMHYECKHE CpEICTBAa THUTHUEHBI U
KocMeTHKH. [IuieBbie 100aBKH, UX MapKUPOBKA.

Cunepzemuka.

[TonsiTue O CUHEpreTMKE W CaMOOPTaHM3AlMU OTKPBITBIX cucteM. OO6mume
OPUHLUIBI CUHEepreTuku. Touka Oudypkanuu U aTTpakt. Poib CUHEpreTHKH 1Jis



WU3YYEHHS]  IPUPOIHBIX

q)OpMI)I ABHIKCHUS MATCPUH.

n COIINaJIbHBIX

SIBJICHU.

CrpykTyprpoBaHue
MaTEpUaIbHOIO MUpPA U €ro U3yYeHUE CIEMATbHBIMU pa3esiaMu (U3HKH.

Ecmecmeo3nanue u UCKYycCcmaeo. 3070TO€ CEUEHHE U €ro MCIOJb30BaHHE B
IMPOU3BCACHUAX APXUTCKTYPbI, KUBOIIUCH, CKYJBIITYPHI.

dudboHayyH,

€ INPHUMCHCHHC B HCKYCCTBC.

HOCJ’IGI{OB&TGJ’IBHOCTL

PacnipocTpaneHHOCTh TIpaBuUIia

30JI0TOTO CE€YEHUs M mocienoBareabHOocTH @PuOOHay4M B KUBOM IpPHUPOJE.
buonuka n apxuTekTypa. B3anMONpPOHMKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu.

Tabmuisl, BuaeodparMenTs! U poTorpaduu mo Teme.

[TopTpeTst:

Jx. Yensuka, II. Xwurrca, JL.M. Jlenepmana,

A.A.bekkepens, M. Cxnanosckaa-Kropu, JI. Meitthep, O. ['ann
Jlabopamopnvie onvimel. 1. I3MepeHne napaMeTpoB KUCTH PyKH
Ilpakmuuecxas paboma Ne 9. VIzyueHue saBieHUs JIEKTPOMArHUTHON UHIYKITUH.
Ilpakmuuecxkas paboma Ne [0. W3yueHue 30JI0TOrTO CEUEHUS HAa PA3ITHUYHBIX

00BbEKTAX.

M. ®apanen,

Tema 6. Bkiaa coBpemenHbIX yueHbIX B GopmupoBanne EHKM (4 gaca)

N3yuyenne Ouorpaduu COBpPEMEHHBIX poccHiickux yueHbIX. OlleHKa BKjIaza
COBPEMEHHBIX pOCCHUUCKHX YyuyeHbIX B (opmupoBanne EHKM. Ilocnegnue
OTKPBITHUS B 00JIACTU €CTECTBEHHBIX HAYK.

3. TemaTnueckoe IJIAHUPOBAHMUE ¢ YKAa3aHUEM KOJIUYIECTBA YaCoB,
OTBOJAMMBIX HA OCBOEHHE KaXKI0M TEMBI, B TOM YHUCJIE€ C YIETOM

padoueil mporpaMMbl BOCIIUTAHUSA

10 kaace.
No HaumeHnoBanue Konmu | Buj y4eOHOM NesSTENbHOCTH YISHUKA Komunue | Peanuzanus paboueit
n/m | pasgena u Tem €CTBO CTBO MPOTPAMMBI
4acoB KP wnu | BociutaHus
1P
| BBenenue 4 ITocTaBuTh 11€JIb MO3HATH HOBBIH Bocnuranue
MpeIMeT Ha OCHOBE COOTHECCHHS --MHOTOTPaHHOCTH
TOTO, YTO YK€ H3BECTHO U YCBOCHO IO B3aWMOOTHOIIICHHH
YaCTHBIM y4eOHBIM AUCIUILINHAM B YernoBeKa u
Kypce OCHOBHOM IIKOJIBI, U TOTO, YTO TIPUPOJIBL;
eI1Ie HEM3BECTHO. - poJib
€CTEeCTBO3HAHUS B
MHPOBO33PEHIH
COBPEMEHHOI0
YyeloBeKa.
1 EctecTBO3HAHME U 16 OnpenensaTe BaXHEUIIINE 3TAIIBI 1P 4 Bocnuranune pomm
MeTOABLI MO3HAHUSA pPa3BUTHSA €CTECTBEHHBIX HAYK; KP1 rporpecca B
Mupa OnenuBaTh poib porpecca B Ppa3BUTHH
Pa3BUTHUM UUBWIM3ALMY; CIYILIATh U LIMBUJIM3ALINY;
BCTYNAaTh B JUAJIOT CO CBEPCTHUKAMU U -K TpYAy Kak
y4uTenemMm OCHOBHOMY CII0c00Y
MopenupoBars, T.e. IpeoOpa3oBbIBATH JOCTIDKEHUS
0O0BEKT MMO3HAHUS U3 YyBCTBEHHOMN JKU3HCHHOTO
(hOpMBI B MOJIETTB, I/I€ BBIZCIICHBI Omaromoryduns
CyIIECTBEHHBIC XapaKTEPUCTHKHI YeJIOBEKa.




o0bekTa, ¥ peoOdpa3oBaTh MOIEIH C
LEIIbIO BEIABICHUS OOIINX 3aKOHOB.
OmnepupoBath pa3IUIHBIMI MOJEISIMA
€CTECTBEHHO — HAYYHBIX JUCIUIUINH
JUISL WX TO3HAaHMUS.

i Meramup 9 OueHuBaTh BKJIaj OTEYECTBEHHOM Bocnuranne pomn
OcBoeHne KocMoca HaYKH B Pa3BUTHE KOCMOJIOTHH. mporpecca B
U ero poJib B KU3HU AHanu3upoBaTh BKJIAJ OT€UECTBEHHBIX pa3BUTHH
yegoBeyecTBa YUYEHBIX B MUPOBYIO KOCMOHABTHKY LUBHIIM3ALIH;
OTEUYECTBECHHOU
HayKHU B Pa3BUTHH
KOCMOJIOTHH.
OLeHUTh BKIIAT,
OTEYECTBEHHBIX
YUYCHBIX B MHPOBYO
KOCMOHABTHKY
v O060s10ukn 3emin: 12 XapaKTepHu30BaTh COCTaB U np 2 Bocnuranue pomm
aurocgepa, CBOMCTBA OKEAHUYECKOW U MOPCKOI KP 1 nporpecca B
rugpocdepa, BOJIBI. pa3BUTUU
armocdepa XapakTepHu30BaTh COCTaB U CBOMCTBA LUBHUIIM3ALIH;
OKECaHMYIECKOH 1 MOPCKO BOJIBI. -K TpyZIy Kak
AHanu3upoBaTh NPUYMHBI 030HOBBIX OCHOBHOMY CII0CO0Y
JIBIP ¥ TAPHUKOBOTO 3¢ deKTa 1 JOCTIDKEHUS
MPOTHO3UPOBATH MOCIEACTBHS JaHHBIX KH3HEHHOTO
SIBIICHUH. Gnaromnonydus
YcTaHaBIMBaTh MEXIIPEIMETHBIE yesoBeKa.
CBSI3H
ITpoBOANTD KCTIEPUMEHT €
COOJTIOIEHNEM TEXHHUKH 0€3011acHOCTH,
HaOJrOIaTh 32 HUM, (QUKCHPOBATH
Pe3yNIbTaThl M HHTEPIPETHPOBATh HX.
V Maxkpomup. Hayka | 23 Xapakrepu3oBaTh npu3Hakh xkuBoro u | IP 6 Bocnuranue
00 okpy:xamouen JIOKa3bIBaTh MX OTHOCUTEIBLHOCTD Ha KP 1 MOHMMAaHUS HAy4YHOU
cpene. buocdepa. IIpUMepax U3 HEXUBOM IPUPOBL, a, KapTUHbI MUPA,
Cclle/1IoBaTeNIbHO, 00001IaTh (dbopmupoBanue
COBOKYITHOCTb TaKUX IPHU3HAKOB MPHU Hay4YHOTO
OTIpeieNIeHUH KUBOTO. MHPOBO33PEHUS
B IIPOILIECCE
M3Yy4eHHs OCHOB
9KOJIOTHH,
MPOJIOJDKEHUE
9KOJIOTMYECKOTO
BOCIHUTaHMS
Ha puMepe
OepexHOro
M PAIOHAIBHOTO
OTHOILICHHS
K TIPUPOJIE.
Bocnuranue
HEPaBHO/IYIIIHOTO
OTHOIICHHS
KO BCEMY JKHBOMY,
HOHUMaHHMs
HEO00XOIUMOCTH
3200THI O OpaThSIX
HalnX MEHbLLUUX.
VI AlOuoTnyeckue 28 XapakTepu30BaTh 0COOCHHOCTH IP 6 [Iponomxenue
(daxTopsI 1 abnoTnyeckux (hakToOpoB. KP 1 9KOJIOTMYECKOT0
NPUCIIOCO0IeHHOCTD YcraHaBiIMBaTh B3aUMOCBS3H MEXITY BOCIMTaHMS
K HUM KHBBIX 0COOCHHOCTSIMU MPUPOJHBIX 30H H Ha npuMepe
OpPraHu3MoOB. MPUCTIOCOOJIEHHOCTBIO KUBBIX OepexHOro
OpPTraHMU3MOB K YCIIOBHSM OOUTaHUS. U parioHaILHOTO
HaxouTh ¢ TOMOIIBIO Pa3IMuHbIX OTHOIICHHS




CPE/CTB, BBIAEIATh, CTPYKTYpHPOBATh K TIPHPOJIE.
W TPEACTABISATH B BUE TOTOBOTO Bocnuranue
mpoayKkTa (COOOIIeHNS U MIPE3eHTAINN) HEPaBHOYIITHOTO
HE0O0XOTUMYI0 HH(OPMAITHIO. OTHOIIICHHUS
B3aumonelicTBOBaTh B rpyImie B KO BCEMY KUBOMY,
MpOLECCe BBICTYMICHUS MNOHUMaHHUs
HEOOXOTUMOCTH
3a00ThI O OpaThsIX
HalIMX MEHBUINX.
VIl | IlpocTpaHcTBO M 6 XapakTepu30BaTh IBOJIIOLUIO Bocnuranue ponu
BpeMsi NPE/ICTaBICHUH O IPOCTPAHCTBE U nporpecca B
BpPEMEHHU Ha OCHOBE KJIACCHYECKOI pa3BUTUH
mexanuku Hetorona, CTO u OTO. 10050:35M107 1620005028
OOBSICHATD B3aUMOCBS3b MacChl 1 -K TPyIy Kak
SHEPTHH, KaK CIICACTBHE TEOPHU OCHOBHOMY CTIOCO0Y
OTHOCHTEJIFHOCTH. JOCTHKEHUS
AHanM3upOBaTh COCTOSIHUE KHU3HEHHOTO
COBPEMEHHBIX HOCHTEJEH Onaronorydust
nH(pOpMaUK 1 TPOTHO3UPOBATH ITyTH YeJI0BeKa.
UX JaTbHEHIIEeTo LenocTHas kapTHHa
COBEPLICHCTBOBAHUSL. MHpa
IIpuBneuyenue
BHUMaHHMs
00yJarOIIHXCS K
LIECHHOCTHOMY
ACTIEKTy M3y94aeMbIX
Ha ypOKax SIBICHHH.
VIl | IloaroroBka nu 7 BrraBuraTs runotesy v mpoBeEPATH €€ C Bocnuranue
3alIUTA TIOMOIIBIO 3aITIAHUPOBAHHOTO --MHOTOTPaHHOCTH
HCCJIeI0BATEIBCKHX 9KCIIEPUMEHTA. B3aNMOOTHOIICHUH
NMPOEKTOB HaxoauTh ¢ TOMOIIBIO pa3IMIHbIX YenoBeKa u
CPEACTB, BBIACIATh, CTPYKTYpHPOBATh TIPUPOJIBI;
W TPEICTABISTH B BUE TOTOBOTO - poib
npoayKTa (COOOIIEHNUS U TTPE3CHTALINH) €CTECTBO3HAHUS B
HEOOXOTUMYI0 HH(POPMAITHUIO. MHUPOBO33PCHUH
YcraHaBauBaTh NPUUNHHO- COBPEMEHHOTO
CIJIC/ICTBEHHBIE CBSI3U, CTPOUTH YeJioBeKa.
JIOTHYECKYIO 1IeTb PacCyXISHUH 1
JIOKA3aTEeNbCTB.
11 kaacc.
Ne HaumeHnoBanue Konuec | Bun yueOHOI 1esSTEIBHOCTH yUEHUKA Komu- Peanuzanus
n/m | pasgena u tem TBO YeCTBO paboueit
4acoB I1P, KP IPOrpaMMbl
BOCIIMTaHHMS
| IToBTOpenue kypca | 7 JlaBaTh ornpeseneHus: BaKHEUIINM KP 1 Bocnuranue
10 xmacca MOHATHSM U 3aKOHOMEPHOCTSIM --MHOT'OT'PaHHOCTH
JIBIDKEHUS] HEOECHBIX Tell. B3aUMOOTHOILCHNUH
XapakTepuzoBarts JuTochepy, 4eJoBeKa U
rugpocgepy, atmochepy. TIPUPOJIBI;
MpepnaraTb cnocobbl u moaenu - poib
U3yyeHna mera-, Makpo- u €CTECTBO3HAHUS B
MUKPOMMPOB. MHUPOBO33PEHHU
COBPEMEHHOTO
YeN0BeKa.
I Muxpomup. 34 I1P 2 Bocnuranne




ATtoMm. BemecTBa

KP 1

[IOHUMAHHUSL
Hay4HOU KapTUHBI
MUPa U PO
€CTECTBO3HAHUS B

MHPOBO33PEHUN
COBPEMEHHOTO
YeJIOBEKa.
1l Xumnueckue 13 CpaBHUBATh XUMHYECKUE U P2 Bocnuranue
peakuuu (hm3HuYecKue SBICHUS. KP1 MOHHUMAaHUS
Kiaccugunmposars peakunu mo Hay4YHOUN KapTHHBI
Pas3IMYHBIM OCHOBAHHMSIM. MUpa U pojx
ApPryMeHTHPOBAHO XapaKTepU30BaTh €CTECTBO3HAHUSA B
Ka)KJIbIH THIT M BUJL XUMHYECKHX MHUPOBO33PEHUU
peakuui. COBPEMEHHOTO
HaOmonats 1 onuceBaTh YeJIOBCKa.
JIEMOHCTPALIMOHHBIN XUMUYECKUM
HKCTIEPUMEHT
v 310poBbe 22 XapakTepu30BaTh TAKCOHOMETPHIO P 4 Bocnuranue
YeJIOBeKa U apryMEHTHPOBATh KP1 CaMOCTOSATEILHOCT
OTHECEHHE YEIIOBEKA K TOMY WIIN 1 MBIIUICHUS U
HHOMY TaKCOHY B COOTBETCTBHUH C pas3BUTHSL
XapaKkTepHBIMH NIPU3HAKAMHU JaHHOTO MI03HABATENbHBIX
TaKCOHa. HUHTEPECOB
CpaBHMBATH YeIOBEKa U dopmupoBaHue
4eJIOBEKOOOPa3HbIX 00€3bsH. LEHHOCTH
YcraHaBnMBaTh 3JI0POBOTO 1
MPUYUHHOCIIECTBEHHBIE CBSI3H Ge3omacHoro
MEXKAY MPIMOXOKICHUEM H oOpasa XHU3HH;
0COOCHHOCTSIMHU CKeJIeTa YeJIOBeKa. Bocmuranne
HaBBIKOB
caMOOpraHu3alny,
camoaHaimusa
1 B3aHMOTIOMOIIIH,
V CoBpemenHoe 22 IIporuosupoBath gaidbHENIINE TYTH P 2 Bocnuranue
eCTeCTBO3HAHHE UCCIIEI0BaHUS MaTEPHH. KP1 --MHOT'OT'PaHHOCTH
Ha cJIy:xK0e AprymMeHTHpOBaTh 6€3011aCHOCTh €T0 B3aHMOOTHOIIICHUH
YeJi0BeKa paboTHI T OKPYKAIOIIETO MHUpa. 4eoBeKa u
KoHKpeTH3npoBaTh HaydHbIE 3aa4H, TIPUPOJIBI;
apryMeHTHpOBaTh HEOOX0IMMOCTh - poib
HCTIONB30BAaHMS U PAa3BUTHUS aTOMHOU €CTECTBO3HAHUS B
SHEPTETHKH. MHPOBO33PEHUH
COBPEMEHHOTO
YeN0oBeKa.
CoBeplIeHCTBOBAT
b JINYHYIO
HHPOPMALMOHHO-
KOMMYHUKaTHBHY
10 KOMIIETEHTHOCTb
B TIpoIiecce
BBICTYIUICHHS,

JTIUCKYCCHH I10
HATOI'aM 3TOI0
BBICTYIUICHHS.
OOBEKTHBHO
OIIEHUBATH CBOIO
JIEATENILHOCTE B
mporiecce
peduiekcuu







