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1. [losicHUTEILHASA 3aNMUCKA

Pabouas mporpamma cocTaBlieHa Ha OCHOBE MPUMEPHOW MPOrpaMMbI CpPeIHEro (MOJTHOTO)
obmrero obpa3oBaHUs O €CTECTBOSHAHHMIO M MpOrpamMmbl Kypca «EctecTBo3Hanme», aBTOphI: U.
10. Anekcammna, K. B. I'anmakruonos, U. C. JImutpueB, A. B. Jlanmnes, U. U. CokomnoBa (M.:
[Ipoceemenne, 2007), coorBeTcTBYeT (heaepaabHOMY TOCYAapCTBEHHOMY 00pa30oBaTelbHOMY
crangapty (PI'OC) cpeanero (momHoro) obmero odpazoBaHHs MO €CTECTBO3HAHWIO Ha 0a30BOM
ypoBHe u paccuntana Ha 210 u (108 u/yu.rox B 10 xi1; 102 w/yu.ron B 11 xi1; 3u/Hen.).

Pabouass mporpamma mo «EcrtectBoznanmio» aist 10-11 kmaccoB cocTaBieHa Ha OCHOBE
cJIeIYIOUIMX HOPMATHBHBIX JOKYMEHTOB W MaTepHaJIoB!

— QdenepanbHblii  TOCYAApCTBEHHBI OOpa3zoBaTelIbHBIA  CTAHAAPT OCHOBHOTO  OOILIETO
oOpa3oBaHMs, YTBEPKACHHBIM TMpUKa3oM MuHHCTEpCcTBa 00pa3oBaHuss W Hayku Poccuiickoii
®denepanun ot 17 gexadpst 2010 T Ne 1897

— Ilpuka3 or 23.12.2014 Ne 1644 MO um H P® «O BHeceHMM H3MEHEHUN B IpUKa3
MunucrepcrBa oOpa3oBanus 1 Hayku Poccuiickoii ¢penepaunu ot 17 nexadbps 2010 r. Ne 1897 «O6
yTBepkACHUH (eAepalbHOrO roCyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O OOILIEro
00pa3oBaHUM;

— TpeboBanus PenepanbHoro 3akona ot 29 gexadps 2012 r. Ne 273-d3 «O6 obpazoBaHuU B
Poccuiickoi @enepanuny;

— yue6Hnsiii ian ['OY «KPJI npu CI'Y» na 2020-2021 y4eOHbIi roj;
— @enepanbHBIN NIEpeUYCHh YUCOHUKOB, YTBEPKIACHHBIN MpukazoM MunoOpHayku Poccun No
1067 or 19.12.2012r.;

W3ydyeHue ecTecTBO3HAHMSI HA CTYNEHU cpenHero (mojHoro) oOmiero oOpa3oBaHUsS Ha
0a30BOM ypOBHE HAMPABJICHO HA JOCTHIKEHUE CICAYIOUX 1eJIei:

* OCBOEHHE 3HAHMHA O COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHMHE MHpa M METOJax
€CTECTBEHHbIX HayK; 3HAaKOMCTBO C HauOosliee BaXHBIMH WAEIMH U JOCTH)KEHUSIMU
€CTECTBO3HAHMUS, OKa3aBIIMMHU OIPENENISIONIEee BIMSHUE Ha MPEICTaBICHUs YeJOBEKa O MPUPO/IE,
pa3BUTHE TEXHUKU M TEXHOJOTHIA;

* OBJIaJleHHEe YMEHUSIMH NPHMEHSATHb NOJIYYeHHbIe 3HAHUSL Uil OOBSCHEHUS SIBJICHUMN
OKPYKAIOIIET0 MUPa, KPUTUIECKOH OLIEHKU M MCIIOJIb30BaHMsI €CTECTBEHHOHAYYHOH MH(pOpMaIny,
conepxameiics B CMU, pecypcax MHTepHETa 1 Hay4HO-IIOMYJISIPHOM JINTEPATYpPE; OCO3HAHHOIO
OlpeiesIeHUs] COOCTBEHHON MO3MLMM 10 OTHOIIEHUIO K 00CYKIAaeMbIM B OOLIECTBE MpobiiemMam
HayKH;

* pa3BUTHe MHTEJUIEKTYaIbHbBIX, TBOPUECKUX CIHOCOOHOCTEH M KPUTHYECKOIO MBILIUICHUS B
XOZie NPOBEJCHUS MPOCTEHIINX UCCIIEAOBAHUM, aHaIM3a SIBICHUH, BOCIPUATHS M MHTEPIPETALUU
€CTECTBEHHOHAYYHOU WH(OpMaLnu;

* BOCIIMTAaHMe YOSKICHHOCTH B BO3MOXXHOCTH TIO3HAHHUS 3aKOHOB IPHUPOABI U
UCIIOJIb30BaHMsl JIOCTMIKEHUN €CTECTBEHHBIX HAyK JUIsl PA3BUTUS LMBWIN3ALUHM; CTPEMJICHUS K
00OCHOBAHHOCTH BBICKA3bIBAEMON MO3MILIMU U YBAXEHHSI K MHEHHUIO ONIIOHEHTA NpPU OOCYXKICHUH
po0sieM; OCO3HAHHOI'O OTHOIIEHHUS K BO3MOXKHOCTH OIACHBIX O3KOJOTMYECKMX M ITHUYECKUX
HOCJIEICTBUM, CBSI3aHHBIX C JIOCTHKEHUSMH €CTECTBEHHBIX HayK;

* HCNOJb30BAHHE €CTECTBEHHOHAYYHBIX 3HAHMIl B TMOBCEJIHEBHOM JKM3HM JUId

obecriedeHrs: 0e30MaCHOCTH JKU3HEAEATEIbHOCTH; OXPaHBI 3I0POBbs, OKPY)KAIOWIEH Cpesbl;

HEPTrocOepeIKEHUS.



2. O0mas xapakTepucTUKA y4eOHOro npeamera

«EcTecTBO3HAaHNE)» OTHOCUTCS K UUCIy 0a30BbIX 00111€00pa30BaTeNbHBIX KypCOB B MPO(UIIIX
IYMaHUTAapPHOM HANpaBIEHHOCTH Ha CTYNEHHM CpeAHero (ImojHoro) oOmiero obpa3oBaHUsA. IDTO
00yCJIOBJIEHO BEAYIIEH POJIbI0 €CTECTBEHHBIX HAyK B IO3HAHUU MPUPOJIbL, PA3BUTUU TEXHUKU U
TEXHOJIOTUH, yIy4IIeHUH KadecTBa KU3HU. B cBOIO ouepenb, 3HAKOMCTBO C €CTECTBEHHOHAYYHBIM
METO/IOM TIO3HAHUSI CIIOCOOCTBYET PpA3BUTHIO KPUTHUECKOI'O MBIIUICHUS, (DOPMUPOBAHHIO
KYJIbTYpbl TUCKYCCUM U OTBETCTBEHHOW apryMEHTallUM — KaueCTB, HEOOXOAUMBIX KaXJAOMY WIECHY
COBPEMEHHOI'0 I'Pa’kJaHCKOI'0 O0IECTBA.

Kypc ecrecTBO3HaHUS OTJIMYAIOT, C OAHOM CTOPOHBI, IIMPOTA OXBAaTa KIIFOUEBBIX JTOCTHKEHUN
€CTECTBEHHBIX HAyK, a C JpPYyrod, HAarJIsAHBIA, KAa4eCTBEHHBIM YpPOBEHb HMX PACCMOTPEHUS H
IPUOPUTETHOE BHUMAHUE K Ba)KHEMIIMM NpPUKIaAHBIM acnekTtam. [Ipu 3Tom cienyer cobmioaarhb
CTPOIr'yH0 IPEEMCTBEHHOCTH I10 OTHOILICHWI0 K CHUCTEMaTUYECKUM €CTECTBEHHOHAy4YHBIM KypcaMm
CTYIIEHH OCHOBHOT'O 00IIET0 00pa3oBaHusl.

ConepxaHue NporpaMmbl paclpeiieleHo MO pasjesaM, OOJNBIIMHCTBO U3 KOTOPBIX MOYKHO
OTHECTHU K OJTHOM M3 OCHOBHBIX €CTECTBEHHBIX HayK: (M3MKe, OMOJIOrMH WM XUMHUU. DTO CBS3aHO,
[JIaBHBIM 00pa3oM, C  OTPaHMYECHHBIMU KaJPOBBIMU BO3MOXHOCTSMHU NPENOJaBaHUS HOBOM
WHTETPUPOBAHHOM JUCHUIUIMHBL. B TO e BpemMs B IporpaMMmMy BKIIOYEHBl MEX- H
METaJMCLUUIUIMHAPHbIE TeMbl, OOecleYMBalOIUe HEOOXOJUMYIO CTElEeHb HHTErpanuu. OTO, B
IIEPBYI0 OuYepelb, IPEACTABICHUA O CCTECTBEHHOHAyYHOM METOZAE II03HaHUA, a TaKxke
«1peo0dpa3oBaHle W COXPAHEHHWE DHEPrHMM B IMPUPOAE U TEXHUKE», «CIydailHble MpPOLECCHl U
BEPOSTHOCTHBIE 3aKOHOMEPHOCTH», «OOIIHOCTh MH(OPMAILIMOHHBIX MPOLIECCOB B OMOIOIMYECKHUX,
TEXHUYECKUX M COIMAIBHBIX CHUCTEMax», <«OBOJIOLHUSA KaK BCEOOIIMHA MPHHILHUID), «IIPOLECCHI
CaMOOpraHU3alUN», «rI00aJIbHbIE SKOJIOTMYECKHUE TPOOJIEMBI U ITYTH UX PELIEHUS.

IIpenmer «EcTecTBO3HAaHME» TIpU3BaH JaTb 4YEJIOBEKY OCHOBBI €CTECTBEHHOHAYYHOMU
KOMIIETEHTHOCTH M T'yMaHMCTMYECKMX HICAJIOB B HMX €IAMHCTBE. Ero MmccHs 3akiroueHa B
(GopMHUPOBaHUH €CTECTBEHHOHAYYHOH KYJIbTYPhl COBPEMEHHOTO YelloBeKa. B 1eT0cTHOM BHjIE 3TO
OTpaXkaeTcsi B KOHLENIMM T'yMaHMTapHU3alUU COAEP)KaHUS €CTECTBEHHOHAyYHOro OOpa30OBaHUS.
Enunolt MeTononornyeckod OCHOBOW TI'yMaHUTapU3alMU €CTECTBEHHOHAYyYHOro oOpa3oBaHuUs
ABJIIETCS M3y4EHUE OOBEKTOB €CTECTBO3HAHUS B CHCTEME «IIPUpPO/a — HAayKa — TEXHUKA —
00IecTBO — 4YenoBek». YenoBeK, €ro AesTenbHOCTh OKa3bIBAIOTCS BKJIIOUEHHBIMM B CaMy
CTPYKTYpPY €CTECTBEHHOHAYYHOI'O 3HaHMs, KOTOPOE SABISETCS HEOOXOAUMOW OCHOBOM ONpe/ieNeHus
IIyTeH pa3BUTHUS CUCTEMBI «IIPUPOJA — YEIIOBEK.

3. Mecto npeamera B yueOHOM IIaHe

Y4eOubrii 1wian otBoauT 210 bacoB s 00s3aTEIHHOrO0 HM3YyYEHHUS €CTECTBO3HAHMS Ha
0a30BOM ypOBHE CTYyNEHH cpeaHero (MOJHOro) oomero oOpa3oBaHUS B Kjaccax COIUAIbHO-
sKoHOMHUecKkoro npodmid. B tom umcne B 10 u 11 kmaccax 108 y4ueOHBIX uyaca u3 pacuera 3
yueOHbIX "aca B Hemeno B 10 k. (36 yueOHbIX Hemenb) m 102 yueOHBIX waca w3 pacyera 3
yueOHbIX yaca B Hezenmto B 11 ki1. (34 yueOHbIX Henenn).



4. JIN4HOCTHBIE, MeTaNpeAMeTHbIE H NTPeAMeTHbIE Pe3yJabTaThl
OCBOEHHSI Kypca eCTeCTBO3HAHMA

[Iporpamma mnpenycmaTpuBaeT (GOPMHPOBAHUE Y YyYAIIUXCS 0O0uiey4efHblX YMECHHN W
HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB JEATENbHOCTH M KJIIOUEBBIX KOMIIETeHIMHA. B 3TOM
HaIpaBJIEHUU IPUOPUTETHBIMU /ISl yueOHOro npeamera «EcrecTBo3HaHuEe» SBIISIOTCS:

v/ yMEHUs, OTHOCSIIMECS K MCCIIEN0BATENBCKON JIEATEIBHOCTH (IIOCTAHOBKA IPOOJIEMBI,
U3Y4YeHUE B3aMMOCBS3EH, BBIABIDKEHHE THIIOTE3 U OCYIIECTBICHHE WX TPOBEPKH); TMOHCK,
KPUTHUYECKOE OICHMBAHMUE, Iepeada coJep kaHusi HHPOpMaIK (CKaTo, MOTHO MM BRIOOPOYHO);
nepeBol HHGOPMAIMU U3 OJHOW 3HAKOBOM CHCTEMBI B APYryio (u3 rpaduxoB, GOpMyi B TEKCT, U3
TeKCTa B TaOIUIly, U3 ayAHOBU3YalIbHOIO Psifa B TEKCT U JIp.); UCHOIH30BAHUE MYIbTHUMEIUNHBIX
pPECYpCOB U KOMITBIOTEPHBIX TEXHOJIOTUH U1 00paboTKU | mepenadn uHpopMmaium, co3aanus 6as3
JAHHBIX, MPE3EHTALUU PE3y/IbTaTOB IO3HABATEIbHOM M MPAKTHUECKON JESTENIbHOCTH; YMEHHS
pa3BepHyTO 0OOCHOBBIBATH CYKJICHUS, 1aBaTh ONpeAeNICHuUs, MPUBOAUTD JOKA3aTelbCTBA,

v OATBEPXKIaTh IPUMEPAMH CJEJIaHHbIE YTBEPKIECHUS; HABBHIKM OpraHM3allid M y4acTHs B
KOJIJIEKTUBHOM JEATEIbHOCTH, BKJIIOYash MOCTAHOBKY OOIIEH L€ U OINpeAeTeHHE CpEICTB €€
JOCTUKEHHSI, KOHCTPYKTUBHOE BOCIPHUSATHE MHBIX MHEHUN M HJIEH, y4eT MHAUBUAYAIbHBIX YepT
HapTHEPOB M0 JESITEIbHOCTH, OObEKTHBHAS OLIEHKA CBOETO BKJIaJa B OO pe3yibTaT;

v OLICHUBAHME W KOPPEKTHUPOBKA CBOErO MOBEIECHHS B OKPYKAIOIICH CpelE, BBIOJHEHUE
9KOJIOTMYECKUX TPEOOBAHUMN B MPAKTUUECKOM EATEIHHOCTH U MOBCEAHEBHON )KU3HU.

W3ydyeHne ecTecTBO3HAHMSI B CTaplIeld IIKOJIE OOYCIOBIMBAET JOCTUKEHHE CIEAYIOLIUX
JMYHOCTHBIX Pe3VJIbTATOB:

1) crHocoOHOCTH K OCO3HAHUIO POCCHHCKOW TPa)KITAaHCKOH WICHTUYHOCTH, IaTPUOTH3M,
yBa)K€HHE K OTEYECTBEHHON HayKe;

2) chopMHUPOBAHHOCTH €CTECTBEHHOHAYYHON KYJIbTYpPhl COBPEMEHHOT'O YEI0OBEKA: IIETOCTHOTO
B3TJIs7]a HA MHUP KaK CHUCTEMY, IIEHHOCTHOTO B3TJIsia HA MUP M MECTO YelIOBeKa B HEM (UEIIOBEK —
4acTh NPUPOABI), ABOJIOIHOHHOrO B3rIsAa Ha wmup (IpuUpomy HW  deaoBeKa B IEIOM),
9KOJIOTMYECKOT 0 B3IJISI/Ia HA MUD;

3) chopMUPOBAaHHOCTH OCHOB CaMOPa3BUTHS U CAMOBOCIHTAHUS; TOTOBHOCTh U CIIOCOOHOCTh
K CAMOCTOSITEIbHOM, TBOPYECKOW U OTBETCTBEHHOM JAEATEIbHOCTH;

4) TOTOBHOCTb K CaMOpa3BUTHUIO M JIMYHOCTHOMY OINpeAETeHUI0; CcHOpMUPOBAHHOCTH
MOTHBAIIUU K OOYYCHHUIO U MMO3HABATEILHON AEATEIbHOCTH;

5) CO3HATeNbHOE OTHOIICHHE K HEMpPEePHIBHOMY OOPA30BAHMIO KaK YCJIOBHIO YCIEHTHOMN
npodecCUOHATBHON U OOIIECTBEHHOM 1EATENbHOCTH;

6) TOTOBHOCTP M CIOCOOHOCTh BECTH JUAJIOr C JPYTMMH JIOJbMH, JIOCTUTaTh
B3aMMOIIOHUMAHUS, HAXOUTh OOIIUE IIeTTN ¥ COTPYIHUYATH IS UX TOCTHKCHHUS;

7) BIIajicHHE HaBBIKAMH COTPYIHHYECTBA CO CBEPCTHUKAMU U B3POCIBIMH B 00pa30BaTEIbHOM,
MPOEKTHOM U y4eOHO-UCCIIeIOBATENLCKOMN IeATEeTbHOCTH;

8) chopMHUPOBAaHHOCTH MOHMMAHHUS I[EHHOCTEH 30pPOBOr0 M 0OE30MACHOr0 00pasa >KU3HU,
noTpeOHOCTH B (PU3NUECKOM CaMOCOBEPILIEHCTBOBAHUH, HEMPUATUN BPEIHBIX IPUBBIYCK;

9) OecpexkHOE, OTBETCTBEHHOE UM  KOMIICTCHTHOE OTHOIICHHE K  (U3UYECKOMY U
TICUXOJIOTHYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIOJCH, YMEHHUE OKa3bIBaTh
MEPBYIO MOMOIIT,

10) oco3naHHBIA BBIOOp OyayIei# Mpoheccuu ¥ BO3MOXHOCTEH peann3aliii cOOCTBEHHBIX
JKU3HCHHBIX TUTAHOB,;

11) OTBETCTBEHHOE OTHOILICHHE K CO3/IaHHIO CEMbBH.

Ilpeomemnvimu pesynpTaTaMu OCBOeHHS Kypca «EcrecTBo3Hanue» B cTapiield IIKoie
SIBIISTFOTCSL:

1) chopMUpPOBAaHHOCTH TPENCTABICHUM O IIEIIOCTHOM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTHHE MUPa, O PUPOE KaK €AUHOM IIeIOCTHOI cucTeMe,




0 B3aMMOCBSI3U YE€JI0BEKA, MMPUPOJIBI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax
Bcenennoii;

2) BIaJCHHWE 3HAHUSAMH O HAWOOJEe BAKHBIX OTKPHITUSX M JIOCTHXKEHHUSX B OOJIACTH
€CTECTBO3HAHMSI, TIOBJIUSABIINX HA IBOJIOIMIO MPEACTABICHUA O MPUPOIE, HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHM;

3) yMeHuEe TPUMEHSATh ECTECTBCHHO-HAYYHBIC 3HaHUS I OOBSICHEHHS OKPYXKAIOIINX
SIBJICHUM, COXpaHEHUsS 370pPOBBs, OOCCIEUCHHS O€30MacHOCTH KHU3HEACSITCIBHOCTH, OEpeXKHOrO
OTHOIIEHUS K TMPHUPOJE, PAlMOHAIBHOTO TPHUPOAOIIONB30BAHUS, a TAaK)KE BBITIOJHEHUS POJHU
TPaMOTHOT'0 IOTPEOUTENS;

4) chopMHPOBAHHOCTH TIPEJCTABICHUIA O HAYYHOM METOJE MO3HAHUS TPHUPOJBI M CPEACTBAX
M3ydeHHUs] MeraMmupa, MakKpoMHUpa M MHKPOMHpA; BIaJieHUE MpUEMaMH E€CTECTBEHHOHAYUYHBIX
HAOIIOICHU, OTBITOB MCCIIEAOBAHUN U OLEHKU IOCTOBEPHOCTH MOTYYCHHBIX PE3YIIbTATOB;

5) BNajeHUE MOHATUMHBIM arapaTOM €CTECTBEHHBIX HAYK, MO3BOJISIONIMM TMO3HABATH MHUP,
y4acTBOBaTh B JUCKYCCHSAX II0 €CTECTBEHHOHAYYHBIM BOIMPOCAM, HCIIONH30BATh pa3INUHbIE
UCTOYHUKU WH(GOpMAlUU JUIsI TOATOTOBKM COOCTBEHHBIX pPadOT; KPUTUYECKOE OTHOIICHUE K
coobmenussiMm CMU, conepxaimmm HaydHYIO HHPOPMAITHIO;

6) yMeHUs TOHMMAaTh 3HAYMMOCTb €CTECTBEHHO-HAYYHOI'O 3HAHMS JUIsI KKIOTO YEIOBEKa,
HE3aBHCHUMO OT €ro MpodeCCHOHATIBHON AEATETbHOCTH, pa3inuyaTh ()aKThl U OIEHKU, CPABHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OIICHOK U CBSI3b KPUTEPHUEB C OMPEACIEHHON
CUCTEMOM IIEHHOCTEH.

Memanpeomemmsle pe3yabTaThl OCBOSHUS Kypca €CTECTBO3SHAHUS B CTAPIIICH IIKOJIE JOKHBI
OTpaXkaTh:

1) yMmMeHHE CaMOCTOSTEIBbHO ONpPENCNATh LEIMH JCATSILHOCTH W COCTaBIATH IUIAH
JEeATEIbHOCTH;  CAMOCTOATEIBHO  OCYILIECTBIATH, KOHTPOJHPOBATL K KOPPEKTHUPOBATH
JACATCIBbHOCTD, BI)I6I/IpaTI) YCIICIHBIC CTPATCTUH B PA3JIMYHBIX CUTYAILUAX,

2) BIaJCHUWE HaBbIKAMU II03HABATEIBHOH, Y4EOHO-HCCIIEIOBATEIILCKON W  MPOEKTHON
NEeSITEeNbHOCTY;

3) yMEHUE MPUMEHSTh Pa3JIMYHbIC METO/bBI TO3HAHKS U TIPUEMBI PAOOTHI C TEKCTOM;

4) TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSTEILHOMY MOMCKY METOIOB PEHICHUS MPAKTUKO-
OPUCHTHUPOBAHHBIX MCKIIPCAMCTHBIX 3a/1a4;

5) YMCHHUEC OPUCHTHUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX I/IH(i)OpMaIII/II/I, KPUTHYCCKHN OLUCHHUBATDH
¥ HHTEPIIPETUPOBATh HH()OPMAIIHIO, TIOTYYaeMYI0 U3 Pa3IMYHBIX UCTOYHUKOB,;

6) yMEHHE HCIIONB30BaTh CpelCTBa MH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
(MKT);

7) yMEHHE CaMOCTOSITEIbHO KPUTHUYCCKH OLICHUBAThH MPABHIBLHOCTD BBITIOJIHEHHS JCHCTBUS U
MPUHUMATD PEIICHUS, OCYIIECTBIATh UX PEICKCHIO;

8) yMeHue TMPOAYKTHBHO OOMIAThCSI M B3aUMOCHCTBOBATH B IPOIECCE COBMECTHOM
NEeSITeNIbHOCTH, YUYUTHIBATh MO3UIUH IPYTUX YUaCTHUKOB, 3(PPEKTUBHO pa3pemiaTh KOHPIUKTHI;

9) ymeH#ue SICHO, JIOTMYHO W TOYHO M3JIaraTh CBOK TOYKY 3PEHHS, UCIOIb30BaTh aICKBATHBIC
SI3BIKOBBIE CPEJICTBA JUIsl OTOOPAYKEHUSI CBOMX UYBCTB, MbICIICH, MOTUBOB U IOTPEOHOCTEH;

10) BiajieHHe HABBIKAMHU TTO3HABATEILHON peQIICKCHU B OTHOIICHUHU JICHCTBUI MO PEIICHHUIO
YU4EOHBIX M ITO3HABATENBHBIX 3a/1a4.

B pezynomame uzyuenua ecmecmeo3Hanusn y4eHUK 001HCEH
3HATH/MIOHUMATD !

® CMbICT NOHAMUIL. €CTECTBEHHOHAYYHBIH METOJ TO3HAHUS, DJJICKTPOMAarHWTHOE IOJe U
AJICKTPOMATHUTHBIC BOJHBI, KBAHT, 3BOJIONUs BceneHHOM, Oonbmioi B3peiB, ColHeYHAS
CHCTEeMa, TaJaKTHKa, MEPUOJMYECKUN 3aKOH, XMMHUYECKas CBS3b, XMMUUYECKas PpPEaKIIus,
MaKpOMOJIeKyJa, Oelok, Karaau3aTop, pepMeHT, kierka, guddepennnanus kimetok, JTHK,



BHUPYC, OMOJIOrMYECKasi IBONIOIUS, OMOpa3sHOOOpa3ne, OpraHu3M, MOMYJISAINs, YKOCHCTEMA,
ouocdepa;

6KNA0 6eUKUX YYeHbIX B (POPMUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHUHBI
MUDa;

YMETh:

npUEOOUmMb NPUMEPbL IKCREPUMEHM 06 U/UIU HADOII00EeHUTl, 000CHOB8LIBAIOWUX . ATOMHO-
MOJIEKYJIIPDHOE CTPOEHHE BEIEeCTBA, CYIIECTBOBAHHWE JJIEKTPOMAarHUTHOTO TOJIS H
B3aMIMOCBSI3b DJIGKTPUYECKOTO M MArHUTHOTO IIOJICH, BOJHOBBIE W KOPHYCKYJISIPHBIE
CBOMCTBa CBeTa, HEOOPaTMMOCTh TEIUIOBBIX IPOLIECCOB, pa3beraHve raiakTHK,
3aBHCHMOCTh CBOWCTB BEIIECTBA OT CTPYKTYPBI MOJICKYJ, 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakiiu OT TeMIlepaTypbl M KaTaau3aToOpOB, KIETOYHOE CTPOCHHUE MKUBBIX
opranusmoB, poib JIHK kak HocuTens HaciaeACTBEHHON WH(OpPMAIUHU, IBOIIOIUIO YKHBOU
MPHUPOJIBI, TPEBPAIICHUS YHEPTHH W BEPOSTHOCTHBIA XapaKTep IPOIECCOB B JKUBOH W
HEXXMBOW MPHUPOJIE, B3aUMOCBSI3b KOMIIOHEHTOB OSKOCHUCTEMBI, BIHSHHE ESTEIbHOCTH
YeNoBeKa Ha YKOCHCTEMBI;

00bACHAMb  NPUKIAOHOE 3HAYEHUEe  GAMCHEeUWUX  OOCMUMCEHUNl 6 oonacmu
ecmecmeeHHbIX HAYK 015 PA3BUTUS SHEPTeTUKU, TPAHCIIOPTA U CPEICTB CBS3H, MOYUCHUS
CHHTETUYECKUX MAaTE€pUaJIOB C 3aJaHHBIMH CBOWCTBAaMH, CO3JIaHUS OMOTEXHOJIOTHH,
JeueHnst NH(PEKITMOHHBIX 3a00JIeBaHUN, OXpaHbl OKPYKAIOIIEH CPE/IbI;

6b106U2AMb 2UNOME3bl U NPedlazamsv Nymu ux nPoeepKu; 0elamsv 6bl600bl HA OCHOBE
OKCIIEPUMEHTAJBHBIX JAHHBIX, TMPEACTABICHHBIX B BHAC TIpaduka, TaOIUIBI WM
JMarpaMmel;

padbomamo ¢ ecmecmeeHHOHAYYHOU UHGopMayuell, CONEPKAIICHCS B COOOIIEHUSIX

CMMU, pecypcax MHTepHETa, HAyYHO-TIONYJISPHBIX CTaThsIX: BJIAJIETh METOJAMU ITIOMCKA,
BBIJICNIATH CMBICJIOBYIO OCHOBY M OILICHHUBATh JIOCTOBEPHOCTH MH(MOpMAITUH;

HCI0JIH30BATh NPHOOPETEHHbIE 3HAHUSA M YMEHHS B IPAKTHYECKOM 1esITeJIbHOCTH H
TNOBCEIHEBHOM JKU3HHU JIJIA:

OLICHKMW BJIMAHUA Ha OpraHU3M 4YCJIOBCKA JJICKTPOMAIrHUTHLIX BOJH W PaJUuOAKTUBHBIX
U3ITy4eHHH, SHeProcOepeKeHus;

0€30MacHOro UCTIOIb30BAHUS MATEPUATIOB M XUMHUYECKUX BEIICCTB B OBITY;

nporiiakTukn ~ MHQPEKIMOHHBIX  3a00JIeBaHWM, HUKOTHHOBOM,  QJIKOTOJIBHOW U
HAPKOTUYECKOW 3aBUCHMOCTEH;

OCO3HAHHBIX JIMYHBIX ACHCTBUH 110 OXpaHC Oprxcanmeﬁ CpCabl.



5. ®opMBbI U METO/IbI, TEXHOJIOTHH 00y4eHHUSA

[IporpamMmma mpemycMaTpuBaeT MPOBEICHUE TPATUIIMOHHBIX W HETPAJUIIMOHHBIX YPOKOB,
MPAKTHYECKUX (J1a00paToOpHBIX) paboT, 000OMIAIOIINX YPOKOB H T.1.

CriocoObl TOCTHKEHUS! pe3yJbTaTOB 00pa3OBaHMs: KaueCTBEHHOE IPENOaBaHUE IMPEIMETa,
UCIIOJIb30BaHUE TEXHOJNIOTHA PAa3BUTHS KPUTHYCCKOTO MBINUICHHS M TPOOJIEMHOr0 O0ydYeHUS,
OpraHu3aIysl MPOSKTHOW JAEATEIILHOCTH Y4YallluXCs, PAcIIMPEHHE BO3MOXXHOCTH YYaIIUXCS 10
CaMOCTOSITEIbHOMY TTOUCKY U UCTIOIB30BAHUIO WH(OPMAIUH.

MeToabl 00y4eHus:

— OOBSICHUTENBHO-WILTIOCTPATHBHBIHN (ITPH N3yYSHUH BCEX Pa3/IeioB Kypca)
— PenpoaykTuBHBIN (IIpU H3YYEHUHU BCEX Pa3zeiioB Kypca)

— IIpobnemHoe oOydeHue (pu U3yU4EeHUHU BCeX pa3fiesioB Kypca)

— YacTUuHO-TTOMCKOBBIN (ITPH BHITIOJTHEHUHN MTPAKTUUYECKUX PaboT)

— UccnenoBarenbckuit (py BBITOTHEHUH MTPOEKTHBIX PadoT)

— Metoa npoekToB

®opmbl 00yUeHHS:

1. O61eknaccHbie GOPMBI:

“YPOK;

-KOH(epeH1us;

-J1a00paTOPHO-TIPAKTUYECKHUE 3aHATHUS,
-3a4ETHBIN YPOK;

2. I'pynmnioBbie (hopMbI O0yUEHHUS:

-rpynmnonast pabora;

-IPYNIOBBIE TBOPUECKHUE 3a/1aHUS;

-rpymnIoBas [1aboparopHo-IpakTudeckas padora.
3. UanuBuayansHbie GOpMBI pabOTHI B KJIACCE U JIOMA!
-IIUCbMEHHBIE padOTHI;

-UHJUBUIyaJbHbIC 3aJaHHS;

D®opMbI KOHTPOJIS:

Texymuid KOHTPOJIb: YCTHBIA ompoc (PpOHTANbHBIN, HMHIWBUIYAIbHBIH, TPYIIOBOM),
CaMOCTOSITeNTbHBIE paOOTHI, TECTHI, 3aU€THI, TOMAILITHHE PAOOTHI.

[leprognueckuii KOHTPOJIb: IPOBEPOUHBIE PAOOTHI.



6. Comep:kaHHe Kypca eCTeCTBO3HAHUS

PA3JIEJI 1. COBPEMEHHOE ECTECTBEHHOHAYYHOE 3HAHUE O MUPE
(ITPUPOJA—HAVYKA—YEJIOBEK)

Tema 1. Cmpykmypa ecmecmeeHHOHAYYHO20 3HAHUA: MHO2000pazue eOuHcmea

OcCHOBHBIE HayKM O MpUPOAE: MX MpeIMeT W OCHOBHbIE 3amaud. HayyHoe 3HaHue:
COOTHOUIECHHE HAYKU U KYJIBTYPBI; MIOHATHE «HAYKa»; CUCTEMA €CTECTBEHHBIX HAayK M NMPEAMET UX
n3ydeHus. [IpyHIUIBI M IpU3HAaKKU HaydHOro 3HaHus. Hayka u niceBoHayka.

DKCliepUMEHTAIbHBIE METO/Ibl B €CTECTBEHHBIX HayKax: HaONMIOJeHue, JKCHEPUMEHT,
uzMepenue. [loHsTne 00 SKCHEPUMEHTANBHBIX HAYYHBIX METOJax, CHCTeMa M KJIacCU(pUKAIMS
Hay4HBIX MeTO/10B. OCOOEHHOCTH U OTIMYUTEIbHBIC PU3HAKN HAOIIOICHHUS U SKCIIEPUMEHTA, POIIh
U3MEPEHUI M KOJIMYECTBEHHBIX OLIEHOK B €CTeCTBO3HaHMM. BimsHue mpubOopa Ha pe3ynbTaTbl
9KCHEPUMEHTA, podiieMa «4UCTOThD FKcIepuMeHTa. O1eHKa OIMOKHU U3MEPEHUH.

Teopernueckne METOIbI MCCIEIOBaHMS: Kilaccu(UKaLus, CUCTEeMaTH3alMs, aHallu3, CUHTE3,
UHAYKUWA, AETyKIus, MojenupoBaHue. [loHSATHE O TEOpeTHYECKHMX METOJaX HCCIeI0BaHusl.
[Tpumeps! knaccuduxaiuii u Mozgenei B ecrectBozHaHuu. Crnennduka uzydeHus oObeKTOB U POJIb
MoOJEeNned B H3YYEHMM MHUKPOMMpA; IPEACTABIECHUE HENPEICTABUMOI0; CTaTHUCTUYECKUE
UCCJIEJIOBAHUSI, MUKPO- U MaKpoInapaMeTphl.

EcrecTBeHHOHayyHOE MMO3HAHUE: OT TUIOTE3bl 10 Teopun. OCOOCHHOCTH HCTOPUUYECKUX
ATAlOB pa3BUTHUs HaydHOH MeTofonoruu. COBpPEMEHHBI T'MIOTETHKO-AEAYKTUBHBIA METON M
«lIeTIoYKa HAy4yHOr'o II03HAaHUA»; HPHUMEPhl TNPUMEHEHHS THIOTETHKO-JIEJyKTUBHOI'O METO/a.
CTpykTypa HaydHOro 3HaHHS, €r0 KOMIIOHEHTHI: HAy4HbIH (akT, TUIOTe3a, MpeIloKeHHas Ha
OCHOBE 0000IIeHHs Hay4YHbIX (DAKTOB; SKCIEPUMEHT II0 IPOBEpPKE TIHIOTE3bl, Teopus,
TEOPETHUYECKOe  MpejckazaHue. Benukue  3KCIEPUMEHTBI B €CTECTBEHHBIX — HayKax.
EcTecTBeHHOHay4Has KapTHUHA MHpA.

Ilpakmuueckue padomwvi. BpIOIHEHNE WCCIEN0BaHUM, WUIIOCTPUPYIOIIUX IPOLECC
HAy4YHOTO MMO3HAHUS (HAOIIOICHHE, OIIBIT, THIIOTE3a, TEOPHS).

Tema 2. Cmpykmypor mupa npupooslt: eOuHCcHE0 MHO2000pa3us

IIpocTpaHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU U CPEACTBA U3YUYEHUS MAKpPOMHUPA, MEraMupa
u muxkpomupa. lllkanbl paccTOsSsHMII W BpPEMEHHBIX HHTEPBAJIOB B MaKpOMHUpPE, Meramupe u
Mukpomupe. CTpyKTypHBIE JIEMEHTBl MaTe€pUM. ODBOIIOLMUSA IPEICTABICHUNH O IIPOCTPAHCTBE U
BpeMeHu. Dopmsl Marepuu. BemecTtBo U Ione, AMCKPETHOCTb M HENpEpbIBHOCTH. PasButhe
NPEJICTABICHUA O BEIIECTBE M IOJe. DJIEeKTPOMarHUTHBIE SBJICHHS. BONHOBBIE M KBaHTOBbIE
cBoiicTBa BemecTBa U noisd. dororddexr. DnemeHTapHble YacTUIBl U (QyHIaMEHTaJIbHbIE
B3aUMOJICHCTBHUS.

VYpoBHM  OpraHuM3anuu  JKHBOro.  MoOnEKylspHble  OCHOBBI  XKW3HU. [IpuponHsbie
Makpomonekyibl. Knerounas teopus. O6mue 4epTsl U cBoeoOpa3ue KIETOK JKUBOTHBIX, PACTEHUH,
rpuboB u Gaxrepuil. Bupycel. [lonynanuu, ux cTpykTypa ¥ auHamuka. [IpuHIMIIBI OpraHu3anuu
skocucteM. buocdepa kak riodanpHas SKOCUCTEMA.

Haubonee oOmume 3akoHBI NPUPOABI. 3aKOHBI COXPAHEHUs SHEPrHMM, HMITYIbCca, MOMEHTa
umnynbca. [ToHsATHE 0 YaCTHOHAYYHBIX (3aKOH COXpPaHEHUsI MAacChl U JIp.) U OOLIEHAYYHBIX 3aKOHAX.
@opMyIMPOBKH 3aKOHOB coxpaHeHus. I[lonsTtue 00 sHeprum (Macce), HMMIIYJIbCE, MOMEHTE
uMmnyinasca. IIpuMepsl NpouneccoB M SBJICHUMN, ONKMCHIBAEMBIX Ha OCHOBE 3aKOHOB COXPaHEHHUS.
[TpeoOpa3oBanue M COXpaHEHHWE YHEPIHU B MPUPOJE. DHEPreTUUeCKUi U MIACTUUECKUil OOMEH B
kieTke. ['uaponu3 opraHM4eckux 1 HEOPraHM4EeCKUX COETUHEHUI.

EmuncrBo npupoasl. Cummerpusi. Cummerpusi B mnpupozae. CBsi3b CUMMETPUM MHUpaA C
3aKOHaMu coxpaHeHuss. Cummerpuss B Mukpomupe. CleACTBUS HapylIEHUS CHUMMETPHHU.
CumMeTpHst Kak CBOMCTBO IPUPOIHBIX 00bEKTOB. CLIOHTAHHOE HApyIIEHUE CUMMETPUN.



Ilpakmuueckue padomul. [IpoBeieHre MPOCTHIX HUCCICIOBAHUN WM HAOMIOJIEHUN (B TOM
YHclie C UCHOIb30BAaHUEM MYIbTUMEAMMHBIX CPEACTB) IEKTPOMATHUTHBIX SIBICHUM, BOJHOBBIX
CBOWCTB cBeTa, (hoTod(dexTa, AeHaTypannun OenKa, KaTaAIMTHYECKOW aKTUBHOCTH (DEpMEHTOB.

Tema 3. Om cmpykmypwl K ceolicmeam

ATOMBI U 3JIeMeHTHI. JIBa penieHus: oJHoN mpoOieMsl. J[Ba 1moaxona K peleHuto mpooieMbl
IPUPOJIbI  CBOMCTB, NPEUIOKEHHBIX JPEBHETPEUECKUMHU MBICIUTENSAMU: TEOpUS DJIEMEHTOB
Owmrenokiia u aromuctuka Jlemokputa. Bropoe poxxnenne aromuctuku. HoBble (hopMbl aTOMHOI
TEOpUH, pa3BUTble B dmoxy HayuyHoW peBomouuun XVII B. P. boitnem um WM. HploTroHOM.
Mexanuctuyeckoe 00bsICHEHUE MPOUCX0KICHHUS CBONCTB BEIIECTB.

Xumuaeckas peomonust XVIII B. Co3mganne kucimopoaHoil Teopuu ropeHus A. JlaByasbe.
HoBasi TpakToBKa MOHSTHS «XMUMHYECKAW OJJIEMEHT». XHUMUYECKHE W (PU3NYECCKHE SBJICHUS.
Ucropuueckue skcriepumeHThl A. JlaByasbe: NpPOKAJMBAHUE OKCUIOB TSKEIBIX METAUIOB U
W3ydeHHE CBOKMCTB KHCIIOpoaa W Bojopoda. Knaccudukanus XUMHUUYECKHX peakiuid. TernaoBoi
spdext xumuueckoir peakiuu. ['openne. J[x. JlanproH. CHHTE3 HOBOW aTOMHUCTUKA M HOBOTO
aneMmeHTapusma. Coznanue J[anbTOHOM XUMUYECKOW aTOMUCTHKU. [lepBas 11kajga aTOMHBIX BECOB.
3aKkoH TOCTOSIHCTBa coctaBa. OmpeneneHne XUMHUUYECKUX (Gopmyn. THUMBI XUMHUUYECKHX CBSI3CH.
DNEKTPOIUTHYECKAS AUCCOLUALIUS.

Knaccudukarus B Hayke. Kinaccudukarms XuMruuecKux 31eMeHToB. [lepuonudeckuii 3akoH U
nepuoanyeckas cucrema J[. I. MenzaeneeBa. 3HaueHUE NMEPUOJUYECKOrO 3aKOHA U MEPUOINYECKOI
CUCTEMBbl Uil pa3BUTUA HAyKd U TIOHMMaHHUS €CTECTBEHHOHAYYHOW KapTHUHBI MHDA.
Knaccuukamuss ¥ HOMEHKIIaTypa HEOPraHMYECKMX M OpraHuueckux BemiecTB. OcoOeHHOCTH
CTPOEHHS M COCTaBa OpraHM4ecKux coenuHeHuil. OCHOBHbIE nojoxeHus Teopun A. M. bytineposa.
N3zomepust.

Bbuonoruueckass cucTeMaTMka M COBPEMEHHBIE IMPEACTABICHUS O MHOrooOpasuu KHUBOTO.
[IpeoOpa3zoBanne uHPOPMAIMKA B JKUBBIX CHUCTeMax. [eHeTHdyeckuil Koj. MaTpuyHbIi CHHTE3
6enka. KynbTypa u MeTozpl KiacCU(pUKAIlUU B HAYKeE.

Ilpakmuueckue pabdomot. [IpoBeneHre TPOCTEHIIMX HCCIECAOBAHUM WM HaOMIOICHHIHA:
orpeeneHnue OMOIOrMYECKUX BUJI0B C IIOMOLIBIO ONPEAEIUTENEH.

Tema 4. IIpupooa 6 osuircenuu, ogurxcenue 6 npupooe

Jemwxenne kak nepemenieHue. CrnocoObl  OMUCAaHUS  MEXaHMYECKOTO  JBMIKEHUS.
OTHOCUTENBHOCTh  JABWXKEHUSA.  [IpuumMHBI ~ MeXaHMuYecKoro  JBHWXKEHHsA.  JleTepMHHH3M
MEXaHUYEeCKOro JBUKEHUs. J[BUxkeHue Kak pacnpoctpanenue. Bonubl. CBoMCTBA BOJIH. 3BYK U €0
XapaKTEepPUCTUKHU. JIBUIKEHHUE, TPOCTPAHCTBO, BpeMs, Marepus. BiusHue ABMKEHUS U MAaTepUU Ha
CBOMCTBAa MNPOCTPAHCTBA W BpeMeHH. JIBumxkeHue tersa. OCHOBHBIE 3aKOHBI TEPMOJAMHAMHKH.
HeoOpaTumocTh TEpMOANHAMUYECKUX MPOLIECCOB.

CraTucTHUeCKU XapakTep JBMKCHUS CHUCTEMBI ¢ OONBIIMM YUCIOM dYactuil. [loHsTHE O
CTaTUCTUYECKOM OMUCaHUU JIBHOKCHUS. OObsicHeHHE HEOoOpaTUMOTO xapakrepa
TePMOAMHAMUYECKUX TMpoueccoB. CraTucThka mnopsaka W xaoca. llpuponma HeoOpaTumocTH
JBUKCHUS] CHCTEMBI C OOJIBIIIUM YHCIIOM YACTHII.

JIBmkeHHe Kak KadeCTBEHHOE HM3MEHEHHE. XUMHu4eckue peakuur. CKOPOCTh XMMHYECKHX
peakiuii. [lapameTpsl, Baustone Ha ckopocTh. Katanusz. O6paTumble 1 HeoOpaTHUMbIE PEaKIUU.
XUMHUYECKOE paBHOBECHE. [[BUKEHHE KaK KaYECTBEHHOE U3MEHEHHE. A IEpHbIE PEAKIINH.

JBrKeHUE )KUBBIX OpraHu3MOB. MOJEKYIIpHbIE OCHOBBI JBHKEHUS B KMBOW mpupoae. Poib
Y 3HaYeHHE HUCKYCCTBA KaK croco0a MO3HaHUs OKPY>KAIOIIEro MUpa JUIsk paCIIMPEHUs] €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O PA3IMYHBIX BUJIAX ABUKCHUS.

Tema 5. Jeontoyuonnan kapmuna mupa

Outponusa. Heobpatumocts. OCHOBHBIE 3aKOHOMEPHOCTH CaMOOPIaHU3ALMU B IPHPOJIE.
OTKpBITbIE HEIMHEHHBIE CUCTEMBI M OCOOCHHOCTHM HUX pa3Butusi. Duykryauuu, Oudypkauuu,
XapakTep pa3BUTHS, IPUMEPbI CAaMOOpPraHu3yroIuxcsa cucreM (siueiiku benapa u ap.). Ilpuunsel u
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ycinoBust camoopranusanuu. CaMOBOCIPOU3BEIEHUE JKUBBIX OpraHu3MoB. becmnonoe u mososoe
pasmHOkeHue. CamoopraHusanus B XOAE€ WHAMBHUIYaIbHOIO Pa3BUTHS OPraHU3MOB. OTallbl
OHTOT'€HE3a U UX PETYIALHNS.

Oomtonus npupoasl. Poxxaenue Beenennoil. bonpuioit B3psIB. [IporcxoxaeHne XUMHUECKUX
sneMeHTOB. OOpa3oBaHUE TalaKTHUK, 3BE3/, IUIAHETHBIX CHUCTEM. OBONIONMS 3BE3]] M CHUHTE3
TSOKETBIX AJIeMEHTOB. JTanbl (popmupoBanust CONHEYHON CHUCTEMBI. DBOMIONMS TUTAHETH 3eMIIS.
Opomtonus atMocdepsl. ['unore3sl IPOUCXOXKIEHUS KUZHU Ha 3eMIle.

[IpyHIMIBI SBOJMIOLMM JKUBBIX OpraHu3MoB. Kinaccuueckumii IapBUHU3M U COBPEMEHHBIC
ABOJIIOLIMOHHBIE KOHIENMU. OCHOBHBIE ATAlbl Pa3BUTHUS KU3HU Ha 3emile. DBOJIOLUS YEJIOBEKA.
DOMOpuorenes u antpomnoorus. KosBomronus mpupo/ sl M MIUBHIN3AIHH.

PA3JIEJT 2. ECTECTBEHHbBIE HAYKH U PASBUTUE TEXHUKU
N TEXHOJIOT' MU (ITPUPOJA—HAYKA—TEXHUKA—YEJIOBEK)

Tema 6. Pazeumue mexHozeHHOU UUBUTIU3AUUU

OOmas xapakTeprUCTUKa B3aUMOCBSI3H PAa3BUTHS HAyKH U TeXHUKU. OmpelneneHne TeXHUKH.
Hctopuyeckue 3Tanbl pa3BUTHS TEXHUYECKON JEATEIIBHOCTH YelIoBeKa. BaxkHelIlne TEXHUYECKHe
M300peTeHNs] C JIPEeBHUX BPEMEH /IO CTAaHOBICHUS €CTECTBEHHBIX HayK. (DEHOMEH TEXHUKU B
KyJIbType. B3auMOCBsI3b TEXHHKH M €CTECTBEHHBIX HayK. OOIIue YepThl 3BOIIOIUU MPHUPOILI H
SBOJIOIMUA TeXHUKU. HaydHo-TexHuuyeckuii mporpecc. Mup COBpPEMEHHBIX TEXHOJOTHMA.
B3auMocBsI3p TEXHONOTHIl C SKOHOMUKOW, MONUTHKOW M KyIbTypoil. TpaaunuoHHbIe 00MacTH
TEXHOJOTUH. TEXHOIOTUH U COBPEMEHHBIE MPOOJIEMbl PA3BUTHS IIUBUIIU3AIUH.

Tema 7. Bzaumooeiicmeue HayKu u mexHuKu

MexaHuCTHYECKAsT KapTHHA MUpPA U JOCTHXKEHUS MEXaHUKM OT HpIOTOHA 10 Hamux JHEW.
30110TO€ MPaBUIJIO MEXAHUKHU U MPOCThIe MEXaHU3MBbl. MexaHuka xuakocted u rasos. [logpémHas
cuna kpeuia. OT mpoekra JjerarenpHoro ammapara JleoHapno na BuHum 10 coBpeMeHHOU
ABUALMOHHON TEXHUKU. 3aKOH COXPAHEHMsI UMITYJIbCA U PEAKTUBHOE JBUKEHHE. 3aKOH COXPaHEHMS
MOMEHTa wumnyiabca. bamiucruka. Ilonérel KOCMHUYECKMX ammaparoB M KOCMHUYECKHE
WCCIICIOBAHHS.

[Tpunumn paboThl TEMJIOBBIX ABUraTeneil. OT BETPSHBIX M BOASHBIX MEJIBHUI] K COBPEMEHHBIM
TUAPOIJIEKTPOCTAHIIMSM M BETPOBBIM 3JIEKTpocTaHIMAM. llepBoe Hawyalo TEepMOAMHAMHMKU U
HEBO3MOYKHOCTh CYIECTBOBAaHUS BEYHOIO JBHraTtelsd. Bropoe Hayalo TEpMOIMHAMHUKHA U
makcuMaibHblil  KIIJ[ TermnoBbix aBurareneii. OcoOeHHOCTH paboOThl MapoOBOrO JABHUraTelsl.
[TapoBeie TypOMHBI Ha COBPEMEHHBIX TEIUIOdJIEKTpOocTaHIMsIX. Kparkoe onmcanue padboOTHI
JBUTaTellss BHYTpeHHero cropanus. llpmHuun paboTsl peakTHBHBIX JABurarenei. IIpubopsl,
npeoOpas3yrone MEXaHHUYECKYI0 HHEPIUui0 B DSJCKTPUYECKYIO U DSJCKTPUYECKYI SHEPruio B
MexaHnyeckyro. OcoOeHHOCTH paboThl 3JIEKTporeHepaTropa M anekTpoxasurarensd. Mcrounuku
NUTaHUS B COBpeMEHHOI TexHuke. [Ipeobpa3zoBanue u nepeaaya 3JI€KTPOIHEPIHH HA PACCTOSHHUE.
Paznuunble ciocoObl MPOU3BOJCTBA EKTporHepruu. IIpobiemsl sHeprocoepekeHusl.

PaguoBonHbl W OCOOEHHOCTM WX  paclpocTpaHeHMs. Vcmonb3oBaHHME — PaJMOBOJIH.
N3o0b6perenue paauo. [IpuHIUNBI paguocBa3u B pa3iIMuYHbIX JAMania3oHax BojH. PanuoBemanve u
tenesuaeHue. Pannonokanusa. Kocmuueckas paanocBsi3b M COBpeMeHHas HaBurauus. [IpunHiun
paboTBI COTOBOIA CBSI3M.

OnTuka U cBA3aHHBIE C HEH TeXHOJOruu. ['eomerpuyeckasi ONTUKA U ONTHYECKUE MPUOOPBI.
Cucrema 3pUTENbHBIX OPTaHOB KaK MPUMEpP HH(OPMAIIMIOHHON CHCTEMBI.

Tema 8. Ecmecmeo3nanue 6 mupe co6pemMeHHbIX MeXHO102Uill

BonnoBeie cBoiictBa cBera. [lpuOopel, HCIONB3yIONIMEe BOJHOBBIE CBOWCTBA CBETA.
Wnrepdepenius ceera u audpaxnuoHHas pemérka. [lomspuzanus csera. dotorpapus —
kuHemarorpadus — romorpadusi. KopmyckynspHeie cBoiicTBa cBeTa. JIazepsl M HX IPUMEHEHHE.

SlnepHble peaky Ha CIyXOe udenoBeka. SlnepHble peakuuy, MPOTEKAIOUINE C BBIACICHUEM
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sHepruu. SnpepHoe opyxkwue. SnmepHas dSHepreTuka. ATOMHBIE dJeKTpocTtaHiuu. [Ipobrema
YIPaBJIIEMOr0 TEPMOSAEPHOIO CHHTE3a KaK IMEepCIEKTUBBI PpEIIeHUs TIJ100aJbHOM TOIUIMBHOM
po0IeMbl. DKOIOruYecKue MpoOIeMbl SIEPHOM YHEPTeTUKU.

ONEeKTPUYECKUd CHUTHAJI — YHHUBEpPCAIbHBI MEPEeHOCUMK HHPOpMaluu. YCUIEHHE U
npeoOpa3oBaHUE 3IEKTPUUECKUX CUTHAJIOB. YeloBEeK — KOMIbIOTEp — OOMeH HH(pOpMaluen.
HcTopus pa3BUTHS M NEPCHEKTHBBI MH()OPMAIIMOHHBIX TeXHOJOrHH. IIpuMeHeHne KOMIBbIOTEpOB
JUISL pa3JINYHbIX LETIEH.

IIpuponHble U CHHTETHYECKHE NOIUMEPHI. BO3MOXKHOCTB NONYYEHHs] HOBBIX MaTEpHUAlOB C
3aJaHHbBIMM  CBOICTBaMHu. buorexHomorusi. DKolorudyeckue MpoOJeMBbl, CBSI3aHHBIE  C
UCIIOJIb30BaHUEM HOBBIX MaTepuanoB. HanorexHomormu u ux mnpusioxeHue. UYro Takoe
HaHOTEXHOJIOrMH. MeTosibl ucciaenoBaHusl HaHOOObeKTOB. HaHoMarepuansl U ux crenudpuueckue
cBoiictBa. Camoopranusanusi. HoBble TEXHOJIOTUH, CTPOSAIIMECS HA UCIOJIb30BAHUN HAHOYACTHUL U
MaTepUaoB, NOJYy4YaeMbIX U3 HUX. DKOJOTMYECKUH aclieKT HAaHOTEXHOJIOrHHl.

PA3IEJ 3. ECTECTBEHHBIE HAYVKHN U YEJIOBEK
(ITPUPOAA—HAYKA—TEXHUKA—OBHIECTBO—YEJIOBEK)

Tema 9. Ecmecmeennvle HayKu u 300p06be 4eo6eKka

YenoBek Kak yHUKalbHas >KMBasg CHCTeMa. AJanTaius OpraHu3Ma uelioBeka K (hakropam
OKpy>Karomen cpenpl. PakToOpbl 310pOBbs YEIIOBEKA. 3AIUTHBIE MEXaHU3MBbI OpPraHU3Ma 4eIOBeKa
— UMMYHUTET, TOMEOCTa3 U UX MOAJEpKaHNE. BUOXMMUYECKUE aCTIEKThl PALIMOHAILHOTO ITUTAHHUS.
[MummeBble 106aBKM M WX MapKupoBKa. Burtamuusl. buonornyecku aktuBHBIE BemecTBa. OOmue
IIPUHIMIIBI UCIIOJIb30BAHMS JICKAPCTBEHHBIX BELIECTB.

3a0oseBaHUsl YEJIOBEKa, BBI3BIBAEMbIE MHKPOOPTraHM3MaMH, MX HNpPO(PUIAKTHKA M METOMbI
neuenus. IlapasuTel; mpoduiakTuka napasuTapHbIX Oone3Hed. Bupycbl m uX BoO3JA€HCTBHE Ha
yenoBeka (CIIMJ, rpumm, BUpYCHBIM rematut M T. 1.), OPOQUIAKTHKA U METOJbl JICUEHHUS
OoJie3HeH, BBI3BIBAEMBIX BUPYCAMHU.

3aKOHOMEPHOCTH  HACJEJACTBEHHOCTH. ['eHeTnuecku oOOyCIOBJIECHHBIE 3a00J€BaHUS U
BO3MOXKHOCTb uX JjieueHus. [Ipodunaktuka HacieacTBEHHBIX Oose3Hell. ['eHoM uenoBeka U reHHas
Tepanus. MeauKo-TeHeTH4ECKOe KOHCYJIbTUPOBAHUE U TUIAHUPOBAHNUE CEMBH.

YenoBek M TEXHUKA — TMpoOIeMa TEXHOICHHBIX BO3JCHCTBUN Ha 370pOBbE YeJIOBEKa
(37IEKTpOMarHUTHOE TMOJ€, pajauanus, ObITOBasl XUMHUA U T. A.). DJIEKTPOMArHUTHBIE MO B
MeIUIHUHE. Bo3aelcTBHE 3JIEKTPOMATHUTHOIO IIOJII Ha JKUBBIE OpraHu3Mbl. J[MarHoctuka u
TEPaANEeBTUYECKOE BO3ECHCTBUE C IOMOILBIO JIEKTPOMAarHUTHBIX BOJIH PA3JIMYHBIX JUAIIa30HOB.

Tema 10. Ecmecmeennbsie nayku u 2100anbHble nPoodaemobl COBPEMEHHOCU

['moGanbHble TPOOIEMBI COBPEMEHHOCTH. OKOJOrMUYecKHe MmpoOieMbl. YenoBek Kak
KOMIIOHEHT Onocdepbl — IBONIONMS B3auMooTHoIIeHuH. [Ipobiema coxpaHeHus: GnopazHoo0pasus
Ha 3emye. 3arps3HEHUE OKpYyXKarolled cpenbl W ero mnocieAcTBus. lIpuponHble HWCTOYHUKH
yriaeBonoponoB. OxpaHa OKpYXarollel cpeapl U SKOJIOTHYEeCKHi MeHeIXMeHT. [IpakTtuyeckue
BOIIPOCHI OXpaHbl MPUPOJIBI. DKOJIOTMYECKUE MPOOJIEMBI, CBSI3aHHBIE C CKUTAHUEM XUMHUYECKOIO
TOILJINBA.

['mobGanbHbIE W3MEHEHHWs KIMMaTa M WX TMOCIENCTBUSA JUIsl 4ejoBeuecTBa. HapymieHus
rJ100aJIbHBIX KPYTOBOPOTOB B Ouocdepe. DKomoruueckue karactpodsl. Moaenu 3KOCHCTEMHOTO
OTBETa Ha BO3JIEHCTBHE 4YeloBeKa. buocdepa m Hoochepa. Buasl 3arps3HeHHs OKpyKarouiei
cpensl. MOHUTOPUHT KayecTBa OKpYXaromie cpenpl. MopaibHas OTBETCTBEHHOCTb YUEHBIX.
JIndHast OTBETCTBEHHOCTh YEJNOBEKA 3a COCTOSIHME OKpyXKarowen cpeasl. PanuonanbHoe
MIPUPOONONb30BaHue. [lepcrneKTUBBI pa3BUTHSI €CTECTBEHHBIX HAYK M MPAKTUYECKOE MPUIIOKEHNE
HAy4YHBIX pa3paboToK.
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7. Temaruueckoe mianuposanue (108 yacon)

Ne OcHOBHOe cojiepKaHue 10 TeMaM Koua-Bo B TOM 4YHCJIe XapakTepucTHKAa OCHOBHBIX BUI0B /I€ATEJIbHOCTH
n/n 4acoB Kp | p yqammxest
PA3JIEJI 1. COBPEMEHHOE ECTECTBEHHOHAYYHOE 3HAHUE O MUPE
(ITPUPOJA—HAYKA—YEJIOBEK)
1 CTpyKTypa eCTeCTBeHHOHAY4YHOI'0 3HAHHUSA: 17 - 2

Mﬂorooﬁpaaue CAUHCTBA.

OcCHOBHBIE HAyKH O MPHUPOJE: MX HpPEIMET U
OCHOBHBIC 3amaun. HaydHoe 3HaHWE: COOTHOIICHHE
HayKH ¥ KyJIbTYypbl; IOHSTHE «HAyKa»; CHCTeMa
€CTECTBEHHbIX HAyK M TpeAMET UX H3y4YCHHUs.
[MpuHIMOBI ¥ TIpU3HAKK HaydyHOro 3HaHWSA. Hayka m
NICEBJIOHAYKA.

OKCIEepUMEHTAIbHBIE METOJbl B €CTECTBEHHBIX
HayKax: HaONIOJeHNne, OSKCIIEPUMEHT, H3MEpEeHue.
[TonsiTre 00 HKCIIEPUMEHTAIBHBIX HAYYHBIX METO/AX,
cucreMa W KiacCUUKAIMs HaydHBIX METOJIOB.
OcobenHoct u OTJIMYUTEIbHBIE MpPU3HAKU
HAOMIONEHUST M OSKCHEPHUMEHTa, POJb WM3MEPEHUH Hu
KOJIMYECTBEHHBIX OLICHOK B €CTECTBO3HAHUH. BiusHue
npubopa Ha pe3ynbTaThl AKCIEPUMEHTa, NpodiemMa

«YUCTOTBI»  9KcnepuMeHTa.  OneHka  omMOKH
U3MEPECHUM.
Teopernyeckue METObI UCCIICIOBAHMSL:

Kiaccu(ukaiuys, cucTeMaTh3amus, aHalu3, CHHTE3,
WHIYKUUA, AeayKuusa, monaenupoBanue. [lonsitue o
TEOPETUYECKUX MeToAax ucciaenoBanusd. Ilpumepsl
knaccuukanuii W MomeNned B €CTECTBO3HAHHM.
Crnenuduka uzydeHus OOBEKTOB U pOJIb MOJEICH B
W3yYEHUU MHUKpPOMUDA; Mpe/ICTaBICHUE
HETIPEJCTABUMOT0; CTAaTUCTHYECKHE HCCIICIOBaHMUS,
MHKPO- U MaKponapaMeTphl.

Oco3HaBaTh CMBICII TOHATHI «HAyKay, HAyYHBIE
3HAHUS», KKPUTEPUU HAYYHOTO 3HAHUS».
AHanu3upoBaTh HHPOPMAIUIO O XapaKTEPUCTUKAX
HAay4YHOT'0 ¥ HEHAY4YHOT'O 3HAHUS B LIEJIOM.

Oco3HaBaTh CMBICII MOHATHI «CHCTEMAY, «CHCTEMHBIN
MOIX 0/ KaK METOJ MTO3HAHUS», «PETYKIIMOHU3M.
OCMBICITHBATh €CTECTBO3HAHUE KaK KOMILICKC
€CTECTBEHHBIX HAYK SKCIIEPUMEHTAIBHBIX HAYK,
MMEIOIINX 00ITHe 00BEKTHl U3YUCHUS U METOJIBI UX
HCCIICIOBAHMS.

VYcranaBnuBaTh NIPUUUHHO-CIIEICTBEHHBIE CBSI3U MPU
00CYX/ICHUHU TEeMbl B3aUMOJICUCTBUS HAYKU U
KYJITbTYphl. BBICTpanBaTh JTOrHUECKYIO IETh
paccyxaeHuit B xoae oocyxaenus temsl «IIpobiema
HPaBCTBEHHOCTH B HAYKE».

Oco3HaBaTh CMBIC] MOHATUN «IKCIIEPUMEHTY,
«QKCIIEPUMEHTATOP», «MCKAKEHUE PE3yIbTaTOB
sKcriepuMenTa». Oco3HaBaTh BO3MOKHOCTh BHECEHHS
HMCKOKEHUH B pe3yIbTaThl SKCIIEPUMEHTA MO/
BIIUSTHUEM UYeJIOBEKa U IPUOOPOB.

O1LieHrBaTh POJIb METOJIOB HAYYHOI'O MTO3HAHUS KaK
MEXaHU3MOB ITOJTYYEHUSI HOBOTO 3HAHMS O 3aKOHAX
MPUPOABI U YCTPOMCTBE MUpA.

[TpuBOIUTE TPUMEPHI METO/IOB HAYYHOT'O IO3HAHUS U3
Pa3HBIX €CTECTBCHHBIX HAYK M U3 COOCTBEHHOTO OIBITA
yueOHON U y4eOHO-HCCIe0BATEIbCKOM NeSTEIbHOCTH.
Oco3HaBaTh CMBICT MOHATUH «MOJIENIb B HAYKEY,
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EcTecTBEeHHOHay4YHOE MMO3HAHKE: OT TUIIOTE3BI J0
teopur.  OCOOEHHOCTHM  HMCTOPUYECKUX  ITalloB
pa3BuTusi HayuyHOM Mmeromonoruu. CoBpeMEeHHBII
TUIIOTETUKO-EAYKTUBHBIA ~ METOJ U «IIeToYKa
HAYYHOT'O  MO3HAHWSA»;  [PUMEPBl  IPUMEHEHUS
TUIIOTETUKO-1ETYKTUBHOTO METO/1a. Crpykrypa
HAayYyHOTO 3HAHMS, €r0 KOMIIOHEHTHI: Hay4HbIH (axT,
TUIOTE3a, MPEATOKEeHHAs Ha OCHOBE O0O0OIIeHUS
HayyHBIX  (DAKTOB; OKCIEPHUMEHT TIO TPOBEPKE
TUIIOTE3bl, TEOpUsS, TEOPETHYECKOE MPEACKa3aHUeE.
Benukue sKcnepuMEHThI B €CTECTBEHHBIX HayKax.
EcrecTBeHHOHay4YHas KapTUHA MHPA.

Ilpakmuueckue  pabdomeoi. Brimonnenue
HCCIIEIOBaHMM, WJUTIOCTPUPYIOIUX npouecc
Hay4yHOro TNo3HaHMs (HaOJIOZEHHEe, ONBIT, TUIOTE3a,
TEOpHsI).

«TEOpETUYECKast MOJICIIbY, «KMaTepUuagbHas MOJICIbY,
«MaTeMaTudecKasi MOJEIIb.

Hcrnonb30BaTh METO MOJACIUPOBAHHUS IPU U3yYEHUN
00BEKTOB MPUPOJIBI B IIIKOJIBHBIX KypPCcaX €CTECTBEHHBIX
HAyK U y4eOHO-UCCIIeI0BATENIbCKOM IeITeIbHOCTH.
Oco3HaBaTh CMBICII HOHATHH «apagurMay, «Hay4qHas
TPAAMIIUNY, «HAYIHAS] PEBOIIOLIHSI.

OcMbICIMBATh IPOLIECCHI, XapaKTEPU3YIOIINE PA3BUTHE
HayKH, CTAaHOBJICHHE HOBOM KapTHUHBI MUpa.
Oco3HaBaTh CMEICIT IOHITUM «THIIOTECTHKO-
JETYKTUBHBIN METO/I», «METOJIONIOTUS», «MBICIICHHBIH
BKCHepI/IMeHT». OCyH_IeCTBJISITB CMBICJIOBOC UTCHUC,
IIONUCK I/IHCbOpMaHI/II/I JUIA JOKJIaaa B paanqux
UCTOYHHKAX; CTPYKTYPUPOBATH TEKCT.

CTpyKTYypbI MHpPa NPUPOABI: €IMHCTBO
MHOroo0pa3ust

[IpocTpaHCTBEHHO-BPEMEHHBIE XapAKTEPUCTUKH
U CpEeAcTBAa M3Y4YEHUs MAaKpOMHpa, Meramupa |
Mukpomupa. IlIkanbl pacCcTOSHMM W BPEMEHHBIX
WHTEPBAJIOB B MaKpOMHPE, METAMHUPE U MHKPOMHDE.
CTpyKTypHBIE  3JIEMEHTBl  MaTE€pPUU.  IJBOIIOLHUS
MPEJICTABIICHUNA O MPOCTPAHCTBE MU BpeMEHU. DOpMBI
Marepuu. BemectBo u  mone, AUCKPETHOCTh H
HENpepbIBHOCTh.  Pa3BuTHe  mpeacTaBieHHil O
BELIECTBE M TMOJ€. OJIEKTPOMATHUTHBIE SIBJICHUS.
BosHOBBIE M KBaHTOBBIE CBOMCTBA BENIECTBA U MOJIA.
®oToddexT. DJIeMEeHTapHbIE YaCTHULIbI u
(dbyHIIaMeHTalIbHBIE B3aUMO/ICHCTBUSI.

YpoBHM oOpraHu3anuu XUBOro. MomekyispHsie
OCHOBbl  XM3HU. llpupoaHble  MaKpOMOIEKYIIbI.
Kierounast teopusi. OOmme 4epThl M CBOcoOpaszue

31

Oco3HaBaTh CMBICT MOHATHNA «MAaKPOMHUP», «KMETAMHPY,
«MHKpOMUD», «MaciITad». Oco3HaBaTh MHOI00Opasue
00bekTOB BeenenHoi. BolaensTh B €K CMBICIIOBBIE
€IMHUIIBI JIJIs1 OTBETA HAa BOMPOCHI IJIaHAa KOHCIIEKTA.
AnanusupoBaTh HHGopMaIuo 00 00beKTax
Bcenennoit. CpaBHuBaTh MaciiTabbl MUKpO-, Mera-,
MaKpOMHpa U 3aKOHBI, ICHCTBYIOIINE B ITHX MHpPaX.
Oco3HaBaTh MPUYNHBI CYIIECTBOBAHUS TPAHHUII
BO3MOXHOCTH U3Y4€HHSI MAaKpO- 1 MUKPOMUPA.
[IponyKTHBHO OOIIATHCS ¥ B3aUMOJICHCTBOBATH C
YUUTEIIEM Ha OCHOBE JAMAJIOra MO TEME JIEKIIUH.
Oco3HaBaTh CMBICI MOHATHH «MUKPOCKOID,
«TEJIECKOI», «yroJl 3peHUs». AHAIU3UPOBATH
0COOEHHOCTH YCTPONCTBA TEJIECKOIAa U MUKPOCKOIIA.
PaccunTbIBaTh ONTUYECKHE XapaKTEPUCTUKH IJ1a3a,
MHKPOCKOIIa ¥ TEJIEeCKOIa.

Oco3HaBaTh CMBICT MOHSATHIA «KOPITYCKYJTBD»,

14




KJIETOK YXWUBOTHBIX, PAaCTeHUU, TpUOOB W OaKTEepHil.
Bupycsl. Ilomynauuu, ux CTpyKTypa ¥ JUHAMHKa.
[IpuHiMnsl opraHu3zauuu sKocucTeM. buocdepa kax
ri1o0abHasi KOCUCTEMA.

HaubGonee oOmme 3akoHBI MTPUPOIBL. 3aKOHBI
COXPAHEHUsl PHEPTUH, UMITYJIbCA, MOMEHTAa UMIYJIbCA.
[lonsiTie © 4YacTHOHAy4YHBIX (3aKOH COXpaHEHUS
Maccbl M Ap.) U OOIIeHay4yHBIX  3aKOHaX.
@OopMyTUPOBKM 3aKOHOB coxpaHeHus. lloHsTne 00
SHEpPruM (Macce), UMITYJIbCe, MOMEHTE HMITyJIbCa.
[IpuMepsl mpoLECCOB W SABJICHMI, ONUCHIBAEMBIX Ha
OCHOBE 3aKOHOB coxpaHeHus. [IpeoOpazoBaHue u
COXpPaHEHUE DHEPTUM B IPHUPOAE. DHEPreTUYECKUNA U
macTuyeckuii  oOMeH B KieTke. [ 'maponus
OpPraHUYECKUX U HEOPTaHUUYECKUX COEANHEHUN.

EnunctBo nmpupoasl. Cummerpusa. Cummerpus B
npupozne. CBsA3b CUMMETpUHM MHMpa C 3aKOHAMU
coxpaneHus. Cummerpust B Mukpomupe. CnencrBust
HapymieHus cummerpund. CHMMeTpusi Kak CBOMCTBO
OpUPOAHBIX 00bekTOB. CHOHTaHHOE HapylleHUe
CUMMETPUHU.

Koumponvnasa paboma (3a4ét) mo teme: CTpyKTyphI
MHpa TPUPOABI: €TUHCTBO MHOT000pA3HI»

Ilpakmuueckue  pabomewl. IIpoBeieHrE  MPOCTHIX
WCCIICIOBAaHU WM HAOMoAeHUW (B TOM 4YHCIE C

WCTIOIb30BaHHEM MYJTbTHMEIUAHBIX CpezIcTB)
QJIEKTPOMArHUTHBIX ~ SIBJICHUI, BOJHOBBIX CBOWMCTB
CBETa, doroaddekra, JeHaTypalnuu Oenka,

KaTAJIMTUYECKON aKTUBHOCTHU (DEPMEHTOB.

CKOPITYCKYJISIpHAs! KOHIEIIINS, «CKATSIPHOE TTOJIeY,
«BEKTOPHOE T0JIE», KTPACKTOPUS», «TUCKPETHOCTHY,
«money». IloHuMaTs MeXaHU3MBI OITUCAaHUS 00BEKTOB
MIPU TUCKPETHOM U HEMPEPHIBHOM CIIOCO0ax.
OOBSICHATH MHOTOIIBETHE OKPYIKAIOIIEr0 MUpa Ha
OCHOBE 3HaHUU O CIIEKTPAX.

AHanM3UpOBaTh U CHHTE3UPOBATH HH(POPMAITHIO HA
OCHOBE IMOHUMAHMUS TUATIEKTUYHOCTH CYILECTBOBAHUS
JIBYX COCTaBJISIIOIIMX MAaTEPUU — BEIECTBA U TOJIA.
CpaBHUBATH pa3HbIE JIEKTPOMArHUTHBIC BOJIHBI 11O
JUTMHE BOJIHBI U KOJIMYECTBY SHEPTHUHU.

Oco3HaBaTh CMBICII IOHATHH «YUCICHHOCTh
MOMYJISIANY, «IIJIOTHOCTh TTOMYJISIIHI,
«POXKIAEMOCTBY, KCMEPTHOCTBY, «IIJIOJIOBUTOCTHY,
«cTparerusi pa3MHOKeHUs». OCOo3HaBATh B3aMOCBSI3U
B MIPUPO/IE HA IPUMEPE MHOTO(AKTOPHOIN 3aBUCUMOCTH
YUCJIIEHHOCTHU Nonysiuuu. OCMBICINBATh
MPUHLUITAATIBHOE €IMHCTBO CTPOCHMUSI >KUBOTHON U
pacCTUTENHHOM KJIETKU U UX OTJIMYUTEITbHbBIE
ocobeHHocTH. Oco3HABaTh pa3NuyKsl B OpraHU3alNH
YKU3HEAEATEIbHOCTH OJIHOKJIETOYHOI'O OPTaHU3Ma U
OJHOI KJIETKU B COCTaBE TKAHH MHOI'OKJIETOYHOI'O
opranusma. [loHUMaTh MEXaHU3M «JICATEITHLHOCTH
BHUpPYCa M OCHOBBI )KH3HEACATETHHOCTH OAKTEpUil.
OcMBICTMBATh CHMMETPHIO KaK OCHOBaHUE JJIs
CYIIIECTBOBAHMS 3aKOHOB COXPaHEHHS.

[ToHUMAaTh CYIIHOCTH SIBJIEHUSI HAPYIIEHUS] CAMMETPUH.
AHanu3upoBaTh CBOMCTBA CHMMETPUH MPOCTPAHCTBA U
cuMMeTpuu BpeMeHd. CHHTE3UpOBaTh 3HAHUS O
CBOMCTBaxX CUMMETPHUH MPOCTPAHCTBA U BPEMEHU U Ha
9TOM OCHOBE JI€J1aTh BBIBOJBI U OOBSICHSTE
HaOJII0JaeMbI€ SIBJICHHS B OKPYIKaIOIIEeM MHPE.

15




Om cmpykmypeol K ceoiicmeam

ATOMBI U D3JeMeHTHL. JlBa pelleHus OHOU
npobnemel. J[Ba MoaXoga K pEHICHUI0 MPOOJIEMBI
MIPUPOJIBI CBOIICTB, MpeII0KEHHBIX
JPEBHETPEYECKUMH MBICTUTEISIMHU: TEOPUS DJIEMEHTOB
Omnenokina W aromucTuka Jlemokputa. Brtopoe
poxaeHne aroMucTHKU. HoBbie ¢GopMbl aTOMHOM
TEOPHUH, Pa3BUTHIE B 310Xy HayyHoU peBomounu XVII
B. P. boitnem u U. HproToHOM. MexaHucTruueckoe
00BSICHEHHE MTPOUCXOXKACHUS CBOICTB BEIIECTB.

Xumnueckass pesomouuss XVIII B. Coznanue
KuciopogHoit teopumn ropenust A. JlaByaspe. HoBas
TPAaKTOBKA  MOHATUS  «XUMHUYECKHH  3JIEMEHT».
Xumnueckue u gusndeckue spieHus. Mcropuyeckue
JKkcnepuMeHThl A. JlaByaspe: IpOKaJIMBaHUE OKCHJIOB
TSKEJBIX METAJUIOB U U3YUYEHHE CBOMCTB KHUCIOpOAa U
Bomopona. Kiaccudukamusi XUMHUYECKHX peaKIui.
TennoBoit >pdexT xumuueckol peakuuu. ['opeHue.
Jx. JlanpToH. CuHTE3 HOBOM aTOMHCTHKHA W HOBOI'O
snemeHTapusMa. Cozganue JlaabTOHOM XHUMHUYECKOU
aTOMHCTHKHU. [lepBas mikama aTOMHBIX BECOB. 3aKOH
MOCTOAHCTBA cocTaBa. OmpeneneHue XUMHYECKUX
bopmyi. Turnbl XAMUYECKUX CBSI3EM.
DNEeKTPONUTHYECKAS AUCCOLHAITHS.

Knaccudukamuss B Hayke. Kriaccuduxarms
XUMHYECKUX BJIEMEHTOB. llepuoanueckuii 3aKoH H
nepuoguyeckas cucrema J[. M. Mengeneesa.
3HaYeHHEe MEPUOJANYECKOr0 3aKOHA M MEPHOIUYECKON
CUCTEMBbl JUIsl Pa3BUTUS HAyKH M TOHUMAHUS
€CTeCTBEHHOHay4yHOU KapTHUHbI Mupa. Kinaccuduxanus
U HOMEHKJIAaTypa HEOPraHMYECKUX M OPraHMYECKUX
BemecTB. OCOOGHHOCTM  CTPOGHHMS M COCTaBa
OpraHu4eckux coeauHeHud. OCHOBHBIE TOJIOKEHUS
teopuu A. M. bytneposa. MU3omepusi.
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Oco3HaBaTh CMBICT MIOHATHH «aTOM», «ITyCTOTa»,
«QIEMEHT», «JJIEMEHTAPHbIE KAUECTBAY.

Oco3HaBaTh KJIFOUEBbIE 3TAIlbl UCTOPUU PA3BUTHUS
IPECTaBICHNUN O BOSHUKHOBEHHUH, PA3BUTHU U
CTpOEHUU BellecTBa. PaboTaTh ¢ OMOpHBIM
KOHCIIEKTOM. AHAJIM3UPOBATh HH(POPMALIHIO O
HAay4HBIX MOAX0/1aX K OOBSICHEHUIO CTPOECHUS
BELIECTBA.

IToHnMaTe 3Ha4€HKHE KOPITYCKYJISIPHBIX TEOPUI
CTPOEHUS BEILECTBA I Pa3BUTUS COBPEMEHHBIX
HayYHBIX B3IJIAJI0B Ha JaHHYIO IPOOIeMy.
Oco3HaBaTh CMBICT MOHATHN «()IOTHCTOHY», «TOPEHHEY,
«TIPOKAJIMBAHUEY, KKUCIOPO», «arperaTHoe
COCTOSIHUE BEILIECTBAY», «arperaTHble Iepexoabl»,
«TEIIOPOIY, «KUCIOPOAHASI TEOPUS TOPEHUSI.
CtpykTypupoBaTh HHPOPMAITHIO 00 OMBITAX BEIUKUX
yUYE€HBIX U BBIBO/IAX, K KOTOPBIM OHU NMPUXOJUIHU, U
NEepeBOIUTH €€ U3 onucaresibHoro opmata B opmat
CpaBHUTENBHBIX TaOnu. CTPyKTYpHUpOBaTh
uH(popMmaruio 06 yuenuu JlanpToHa B popmate
JIOTMYECKHUX LIETIOYEK.

Oco3HaBaTb, YTO NEPUOANYECKAS CUCTEMA XUMUUECKUX
3JIEMEHTOB KaK Hay4Has Kinaccupukanus Guxkcupyer
3aKOHOMEPHBIE CBSA3HM MEXy KJIacCcaMu OOBEKTOB.
CTpyKTypupOBaTh TEKCT JOKJIaja.

[ToHnMaTh, 4TO CBOMCTBA XUMUYECKUX COECTMHEHUM
OIIPENEIAIOTCSA ATOMHBIM COCTaBOM, MOPSIKOM
COEIMHEHHS aTOMOB B MOJIEKYJIE€, IPOCTPAHCTBEHHBIM
pAacIoI0KEHUEM aTOMOB U aTOMHBIX TPYII B
MOJIEKYJIE, JIEKTPOHHBIM CTPOCHHUEM U BUIOM
XUMHUYECKOH CBSA3H.

[ToHumars, 4To GHoONOrUYecKasl CuCTEMaTHKa
IIOCTPOEHA Ha MPUHIUIIE UEPAPXUIHOCTH.
CocraBndTh IJ1aH NPAKTUYECKUX ACUCTBUN U
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buonornyeckas cucteMaTHka W COBPEMEHHBIC
MIPEACTABICHUS 0 MHOT000pazuu JKHBOTO.
[IpeoOpazoBanre WHPOPMAIMH B JKUBBIX CHUCTCMAX.
I'enernmveckuit kox. MarpuuHblii cuHTE3 Oerka.
Kynbrypa u MmeTop! knaccupukaiuy B HayKe.

Ilpakmuueckasa padoma.llpoBeneHue NPOCTEHIINX
WCCIEIOBAaHU WM  HAONMIOJNCHUI:  oIpenencHue
OMOOTUYECKUX BHJIOB C TIOMOIIBIO ONPEIACTUTEICH.

OPTaHM30BBIBATH BBIITOJHEHUE MTPAKTHUECKHUX 3aIaHHH.
AHanmu3MpoBaTh TAKCOHBI OMOJIOrMUYECKUX
kiIaccudukanyii. CHHTE3upoBaTh HHPOPMALIUIO O
Ka)KJIOM TAKCOHE JUISl ONPE/ICTICHUS XapaKTEPUCTHK
OTAENbHBIX OpraHnn3MoB. [lonb30BaThbes
OIPEICIIUTENSIMU PACTCHUHN M JKUBOTHBIX.
AHaIM3UPOBATH ATAIBI CTAHOBJICHUS CHCTEMAaTHKU
KHUBBIX OpraHn3MoB. CpaBHUBATh XapaKTEPUCTUKH
OpPraHU3MOB Pa3HBIX LIAPCTB, HAXOAUTH
NPUHINIHATIBHBIC PA3THYHSL.

CuHTe3UpOBaTh 3HAHUS [T IOHUMaHHUs MHOT000pa3us
Oopranu3mMoB napctB. OCMBICTHBATh B3aUMOCBSI3b
CTPOCHUSI, CTPYKTYPHI M CBOMCTB Ha IIpuMepe
NPOU3BEICHUI NCKYCCTBA.

[ToHuMaTh, 4TO UCKYCCTBO MOXKET TOMOYb HayKe
BOCCO3/1aTh MHOTOMEPHYIO KapTUHY MHUDA.

Ilpupooa 6 osurcenuu, osusricenue 6 npupooe

JlBuxenne kak mnepememieHue.  CrocoObl
O CaHUSs MEXaHUYECKOTo JIBIKEHHUSL.
OTHOCUTENBPHOCTh  JBMOKEHMS.  JIBrKeHwe  1oj
JecTBHEM CHUIT TATOTeHUs. [IpHunHbI MEXaHUYeCKOTo
NBIKEHUS. J[eTepMUHN3M MEXaHUYECKOTo JBUKCHUSI.
JBmxenue kak pacnpoctpaneHue. Bomanel. CBolicTBa
BOJIH. 3BYK UM €ro XapakTepUCTHUKH. J[BUKeHue,
MPOCTPAHCTBO, BpeMsi, MaTepusi. BiausiHue ABUKEHUS
Y MaTepuu Ha CBOMCTBA MPOCTPAHCTBA U BPEMEHHU.

JIBuxkeHne  Teria. OcCHOBHbBIE ~ 3aKOHBI
TEPMOJIMHAMUKH. Heobpatumocthb
TEPMOJIMHAMUYECKUX TporeccoB. CTaTUCTHYECKUN
XapakTep IBUKEHHUS CUCTEMBI C OOJBIIUM YHUCIOM
yacTul. [loHsATHE O CTaTUCTUYECKOM OMUCAHUU
newkeHus. OObsICHEHHE HEeoOpaTHMOro XapakTepa
TEPMOAMHAMUYECKUX MIPOLIECCOB. Crarucrtuka
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OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKECHMUSI.
XapakTepucTuky ABMKeHUs. [IpuunHbI IBUKEHUS
Oco3HaBaTb CMBICII IOHATHH «MEXaHUYECKOE
JBUKEHHE», «CUCTEMA OTCUETA», «OTHOCUTEIBHOCTh
JBUKEHHUS», KKHHEMATUKA, «<MaTEepHAIIbHAS TOUKAY,
«cucTtemMa KOOpAUHATY, «TPACKTOPHUSI IBHIKCHUS,
«IMHAMHKa», «PaBHOMEPHOE JIBHIKEHUE,
«MHEPLUHAIbHASI CHCTEMA OTCUYETA».

CpaBHUBATH MPEACTABICHUS YUEHBIX O IPUUYUHAX
JBUKEHUSI TEJl HA Pa3HBIX Tanax pa3BUTUS HAYKU.
CunTe3npoBaTh HH(OOPMAIIHIO C IETHI0 TOCTPOSHUS
TPAEKTOPUl IBH>KEeHUS Tu1aHeT COJTHEYHOU CHUCTEMBI.
CpaBHUBATB I'€OLEHTPUYECKYIO U T'€IMOLIEHTPUUECKYIO
CHUCTEMBI OTCUETA.

OcMbICIMBaTh BOJIHOBOE JABUKEHUE KaK
pacrpocTpaHeHne KojaebaHuil pa3IMyHON MPUPOJIBI BO
BPEMEHHU U MIPOCTPaHCTBE. AHAIN3UPOBATh
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nopsaka u - xaoca. Ilpupoma  HeoOpaTtumocTu
JIBUKCHHUSI CHUCTEMBbl C OONBIIMM YHCIOM YaCTHII.
JIBi>xeHue KaK KayeCTBEHHOE H3MEHEHUE.
Xumuueckue peaknud. CKOpOCTH  XMMHUYECKUX
peakuuii. Ilapamerppl, BIUAIONIME HAa CKOPOCTb.
Karamus. JlBmkeHue kak U3MeEHEHHeE. SlnepHble
peakuuu. J{BrxeHue KUBBIX OpraHU3MOB.
MornekynsipHble  OCHOBbI ~ JBMKEHHUS B  YKUBOU
MIPUPOJIE.

Ilpakmuueckue padomot. VIzyuenue ABUKECHUS

minaHer  CoNHEYHOM ~ CHCTeMBbl,  CBOICTB U
XapakTepUCTUK 3BYKa, CKOPOCTEH  XMMHUYECKUX
peaKuu.

Koumponvnasa paboma no meme: «llpupona B
JIBUKEHUU, TBUKEHUE B TIPUPOJIEN.

XapaKTEPUCTUKU U IPUPOAY BO3HUKHOBEHHUS

BOJIH. CpaBHUBATh XapaKTEPUCTUKU
AJIEKTPOMArHUTHBIX BOJH. Y CTaHABIUBATH MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKy CBOWCTBAMH
AJIEKTPOMArHUTHBIX BOJH U UX BIMSHUEM Ha OPraHU3M
yenoBeka. OCMBICTUBATh MEXaHU3MbBI HHTEP(EPCHITNH
U qudpaKiyi BOJIH.

AHanM3UpoOBaTh KJIACCUUECKHUE MPEICTABICHUS O
IPOCTPAHCTBE, DUHIITEHa BpEMEHU U MaTEPUU.
CpaBHHBATH MO3UIIUM KJIACCUYECKON HAYKU U HOBBIE
MIPEICTABIICHUS O CBOMCTBAX MPOCTPAHCTBA, BPEMEHHU U
MaTepHHu.

OcMBICTMBATh 3aKOHBI TEPMOJIMHAMUKH KaK OIMCAHHE
MPOLIECCOB JBUKEHUSI TeIlIa (TEIIOBOM SHEPTUH) MpU
B3aUMOJICHCTBUU TEJI UJIX BHYTPU U30JIUPOBAHHOU
CHUCTEMBI. AHAJIM3UPOBATH HAOJI01aeMble SIBICHUS KaK
PE3YNbTAT NPOSBIEHUS IIEPBOTO U BTOPOI'O 3aKOHOB
TEPMOJIMHAMHUKHU.

Oco3HaBaTh CMBICII TOHITHS «CKOPOCTh XUMUYECKOM
peakuun». OCO3HABATh, YTO CKOPOCTh XMMHYECKOU
PEaKIy 3aBUCUT OT TaKuX (PaKTOPOB, KaK MPUPOIa
pearupyromux BeIecTB, KOHIIEHTPAIUs Pearupyrnmx
BEILECTB, TEMIIEpATypa, MPUCYTCTBUE KaTaJIU3aTOpa.
AHanM3upoBaTh 3aKOHOMEPHOCTU MPOTEKaHUS
SIEPHBIX PEAKIIUNA. AHATU3UPOBATH ABUKEHUE )KUBBIX
opranu3moB. [IpeacTaBisiTe MOJIEKISIPHBIE OCHOBBI
JBUKEHUS B )KMBOW MPUPO/IE.

980]"0””01-"-“1}! KapmuHna mupa

DHTponus. HeobpaTtumMocTs. OcHOBHBIE
3aKOHOMEPHOCTH CaMOOpraHM3allud B  MPUPOJE.
OTKpbITbIE HENUHEHHBIE CUCTEMBl U OCOOEHHOCTH HX
pazButus. @nykryanuu, Oudypkauum, Xapakrep
Pa3BUTHSL, TPUMEPHl CaMOOPTaHU3YIOIUXCS CHCTEM

17

Oco3HaBaTh CHHEPreTUKY Kak HayKy, BBISBIISIOLILYIO
o0Iue  3aKOHOMEPHOCTH, JIeXKAllMe B  OCHOBE
IIPOLIECCOB BO3HUKHOBEHHH, NOAJECpKaHUS,
YCTOMYMBOCTH M pa3pyLICHUs CTPYKTyp Camou
Pa3JINYHON IPUPOJIBI.
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(sueiiku  benapa wu ap.). IlpuumHBl W ycinoBHS
camoopranuzaiuu. CaMOBOCIPOU3BEICHUE >KUBBIX
opranu3moB. becrnonoe u 1oI0BOE pa3MHOXKEHUE.
Camoopranuzanusi B XOJ€  HHIUBUIYAIBHOIO
pa3BUTHS OPraHM3MOB. OTalbl OHTOTE€HE3a U UX
perymnsiusa. DBomouss  npupoasl. Hawamo wwpa.
bonpmoit  B3phIB.  [IpoMCXOXKIEHHE XHUMUYECKUX
3JIEMEHTOB. OOpazoBanue  rajakTHK, 3Be3,
IJIAHETHBIX CHUCTEM. OBOJIOLMS 3B€3l M CHHTE3
TSOKENIBIX DJIEMEHTOB. OBOJIOLMS IJIAHETHl 3eMJIsl.
[Ipobnema  TPOMCXOXKIEHUS  KU3HH. Oranbl
dbopmupoBanus ConHeuyHOU cUCTeMbl. PaHHSsST 3emis.
DBoMroIUsT aTMOc(epbl. [ HITOTE3bI  TTPOUCXOXKICHUS
*KU3HU. [ [pUHIIUITBI  3BOJIONMU JKUBBIX OPTraHU3MOB.
Knaccudecknii  gapBUHHU3M U COBPEMEHHBIC
IBOJIIOIIMOHHBIE  KOHIENIMH. OCHOBHBIC  ATaIbl
pa3BUTHUSA KU3HU Ha 3emuie. DBoIONUs
yenoBeka. KoaBomrous Ipupo/Isl ¥ IUBUITU3AIUH.

Ilpakmuueckue  pabomei. Habmonenne ¢
IIOMOIIIBIO MYJbTUMEIUNHBIX MPUIIOKEHU I
3¢ (eKToB, CBA3aHHBIX C HAPYLIEHUEM CUMMETPUU U
OoudypKausaMHI B OTKPBITBIX HETMHEWHBIX CUCTEMAX.

Konmponvnasn paooma no meme:
«DB0IIOYUOHHAS KAPMUHA MUPA.

OCMBICTUBATH MPOIECC CAMOOPTAHU3AIINN CHCTEM.
AHanmu3MpoBaTh XapaKTEPUCTUKU CUCTEM, CIIOCOOHBIX
K CAaMOOPTaHU3aIIH.

Oco3HaBath, 4TO OM(DypKaluu B Pa3BUTHU CIIOKHBIX
CHCTEM BO BPEMEHHM MPOUCXOAAT MO/ BIUSIHUEM MaJIbIX
(dakTOpOB, B HEKOTOpPHIX Ciy4asx Oudypkanuu

COIMPOBOXOAKOTCA CIIOHTaHHBIM HapyHICHUEM
CUMMCTpPHUH.
Oco3HaBaTh CMBICJI MMOHSTUMN «becmonoe

Pa3MHOXKEHHUE», «II0JIOBOE DPA3MHOXKEHHUE», «3UTOTay,
«TaMeThl»,  «COMAaTHYECKHE  KJIETKH»,  «MHUTO3»,
«MEN03», «CIOPBDY, «KU3HEHHBIN HUKI».OCMBICIUBATh
(hakT CyIIeCTBOBAHUS PA3HBIX CIIOCOOOB Pa3MHOXKECHUS
KaKk OCHOBY COXpaHeHUs OuopazHooOpa3usi B
ounocdepe.

OcMBICTMBATh TIPOIIECC OHTOTEHE3a KaK
MOCJIeI0BaTEIbHOE MPOX0XKICHUE OPTaHU3MOM CTaIul
OT 3UTOTHI 10 CMEPTH. AHAJIM3UPOBATH MPOLECCHI HA
sTamne "MOPUOHAIBHOTO MEPUOa PA3BUTHUS PA3TUIHBIX
BUJIOB OPTraHU3MOB.

Oco3HaBaTh CMBICT OHATUN «KOCMOJIOTHSI», «KPacHOE
CMENIeHue», «3aK0H Xab0may, «dddext Jomiepay,
«bonBIIOH B3pBIBY, «PEIUKTOBOE U3ITYUCHHE.
Oco3HaBatb, yTO BeceneHHast cormacHO COBPEMEHHbBIM
MIPE/ICTABIICHUSIM HE CTallMOHApHA, — HaOIIoAaeTCs e€
yckopeHHoe paciupenue. [lonnmare, 94To XuMudeckue
AJI€MEHTBI CHHTE3UPOBAIUCH B X0J1€ SBOIIOLIUU
Bcenennoii 1 KocMU4eCKUX 00BEKTOB. AHATH3UPOBATh
JaHHbIC HAOIIOACHUI KOCMUYECKUX SIBIICHUH.
OcMBICIMBATh TPABUTAIIMIO KAaK OCHOBHOM
YIPABJISIIONTUN YBONIOIMEH TAIAKTHK, 3BE3 U
MUTAHETHBIX CUCTEM. AHAJIM3UPOBATh OTAEIbHBIE STAIbI
00pa30BaHMs U SBONIOINH 3BE3.

AHanM3UpoBaTh MPOLIECCHI, TPOUCXOISIINE B HEIpax
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3BE31. Mcnonb30BaTh MaTeMaTHUECKUE BBIYUCIICHUS
JUISL JOCTUKEHMSI IOCTABJICHHBIX LIEJIEH.

OcMbIcaMBaTh UJICI0 €UHCTBA IPOUCXOXKACHUS BCEX
HACEJISIOIINX 3eMJII0 J)KUBBIX CYIIECTB.

Paborath ¢ OOPHBIM KOHCIIEKTOM.

AHanu3upoBaTh OCHOBHBIE MTOJIOKEHUS Pa3IMUHbIX
ABOJIIOIMOHHBIX YYECHHH.

CuHTEe3UpOBaTh 3HAHUS JUI XapaKTEPUCTUKU
OCHOBHBIX I0JIOKCHUM ydeHus JlapBuHa.
AHanM3MpoBaTh OT/EJIBbHBIE TOJIOKEHUS
CHUHTETUYECKOW TEOPUHU HBOIIOIMH,  CIIOCOOBI
BHUJ1000pa30BaHUsl.

AHanM3upoBaTh MOJTO0KEHUS PA3HBIX TUIIOTE3
IPOMCXOXKIEHUS JKU3HHU, 3TAIbl SBOJIIOLIUN
OMOJIOTMYECKHUX CUCTEM, 3YKapHOT U IIPOKAPHOT.
[TnanupoBaTh CBOE BHICTYILJIEHHE BO BPEMEHH U 110
COJIEpP>KAHUIO.

AHaMM3MpOBaTh XapaKTEPUCTHKH OTIEIbHBIX
reoJI0rM4eCKUX MEePUOIOB B Pa3BUTUH JKU3HU Ha
3emiie, NPUYHUHBI BRIMUPAHUS U paciBeTa (opM KU3HU.
AHanu3upoBaTh 3TAIBI BOIIOIUY YEJIOBEKA.
CpaBHUBATh OMOJIOrMYECKUE U COLUATbHBIE (PAaKTOPbI
9BOJIIOLIUH YEJIOBEKA U HA ITOM OCHOBE JI€71aTh BBIBObBI
0 IIPOrPECCUBHBIX U3MEHEHHUSX.

CpaBHUBATh OMOJIOTMYECKUE U COLIUATIbHbBIE
JOCTHIKEHHS KaXKJI0M TpYIIIbI IPEJKOB YEIOBEKa.
[IponykTBHO 0OIIATBCS M B3aUMOAEUCTBOBATH C
YUUTEJIEM Ha OCHOBE JIMajora 1o TeMe JEKIUH.
AHanu3nupoBaTh NPOSBICHUS COBPEMEHHOTO
HKOJIOTUYECKOT0 KPU3HCA, OCHOBHBIE MTOJIOKEHHUS
yuennst B. . BepHanckoro o Hoochepe, pakTopsl
BIIMSIHHS YeJIOBeKa Ha Onocdepy, XapaKTepruCTUKH
YCTOWYUBOI'O Pa3BUTHS.

SIcHO, JIOTMYHO ¥ TOYHO M3JIaraTh CBOK TOUYKY 3PEHHUS B
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JIOKJIaJIe 10 00CyX1aeMoi MpooIIeMe; NCII0Ib30BaTh
cpeacrBa UKT (mHpopMaLmOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHi) IPU NPEACTAaBIECHUU paOOTHI.

6. Hmozosoe 0606uenue no Kypcy S 1 - OcMBICTMBATh €CTECTBO3HAHNE KaK KOMILIEKC
[ToBTOpEHME OCHOBHBIX TeM Kypca. iTorosoe CCTCCTBCHHBIX HAyK SKCIICPUMCHTAJILHBIX HAYK,
TeCTHPOBAHME. UMEOIUX 00IIre 00bEKThI U3YYEHUS U METOIbl MX

UCCIIeIOBaHUS.
K 6 ) [ToBTOpPUTH OCHOBHBIE TEMBI €cTeCTBO3HaHUA 10
C omponshas paboma (mecm) no meme: kiacca. Hanmcars utorossiii TecT. [IpoananusupoBath
«Cogpemennoe ecmecmeeHHOHAYYHOE 3HAHUE O MUpe» DE3YIBTATH TECTHPOBAHHSL.
Bcero 108 4 14
8. TemaTnueckoe muanupoBanne 11 kiaacc (102 yaca)
Ne OcHoBHOE COoJICpKaHue 10 TEMaM KoJj-Bo B TOM YHCJIE XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0B 1€ATECJIBbHOCTH
n/n 4acoB Kp | np y4amuxcs
PA3/IEJI 2. ECTECTBEHHBIE HAYKU N PAZBUTUE TEXHUKU
N TEXHOJIOT'MU (ITPUPOJJA—HAYKA—TEXHUKA—YEJIOBEK)
1 Pazeumue mexnozeHHOU yueuau3ayuu 8 - -

OOw1as xapakTepuCcTUKa B3aUMOCBS3H Pa3BUTHUS
Hayku W  TexHUkH. OmnpeneneHue  TEXHUKH.
Hcropuueckue  3Tambl  pa3BUTUS  TEXHUYECKOU
JESTEIbHOCTH 4YeJIOBeKa. BakHeHWINue TEeXHUYECKHe
n300peTeHus] C JPEeBHUX BPEMEH JO CTaHOBJICHUS
€CTECTBEHHBIX HayK. DEHOMEH TEXHUKU B KYJBTYpE.
B3anMoCBsI3b TEXHUKU U €CTECTBEHHBIX HaykK. O0mue
YepThl 3BOJIOLUU INPUPOABI U DBOIIOLUU TEXHUKH.
Hayuno-texnudeckuii nporpecc. Mup COBpEMEHHBIX
TEXHOJIOTHUH. B3anmocBsi3b TEXHOJIOT Uil c

Oco3HaBaTb CMBICII IOHATHH «TEXHUKAY,
«HMCKYCCTBEHHAs Cpeliay, TEXHOICHHas
nuBUIM3anusay». Oco3HaBaTh CMBICI TEPMHUHA «TEXHUKA
KaK peaJIbHOCTb». OCMBICIMBATh CBS3U MEXIY
CO3JaHHOM Y€JI0OBEKOM HUCKYCCTBEHHOU CpPEeAor U
TEXHUKOM, BBISIBIISITH (DAKTOPBI, OMPEAETAIONe
pa3BUTHE TEXHUKH. BBIAEIATH OCHOBHYIO MBICIIb B
TEKCTE y4eOHUKa, COMOCTABIATh OOBEKTHI OJIUH C

JIPYTUM.
Oco3HaBaTh MECTO U POJIb TEXHUKHU B KU3HU
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SKOHOMMKOM, TMOJTUTUKOU M KYIbTypou. TexHomoruu
Y COBpEMEHHBIC TPOOJIEMBI PA3BUTHSI LIUBHUIIU3AIIHH.

COBpEMEHHOI0 YenoBeka. M3nmarate CBOIO TOUKY
3pEHMs], UCTIOJIB3YS JIEKCUUECKU MPABUIIbHYIO YCTHYIO
peub; CIyIaTh U CIBIIIATh OJHOKIACCHUKOB, BECTH
JIaJIor, apryMEHTHPOBAHO OTCTaNBaTh CBOE MHEHHUE
Oco3HaBaTh 3BOJIIOLMOHHBINA TyTh PA3BUTHUS TEXHUKH
0T €€ 3apOoXKIEHUs 1O COBPEMEHHOI 0 3Tara
TEXHUUYECKOTro Mporpecca.

DopMynupoBaTh CBOE TpeACTaBJIEHUE O
BO3MOKHOM IPOJIOJIKEHUU TEXHUYECKOIO ITporpecca.
CooTHOCHUTD pa3HbI€ TOUKH 3PEHUs, BbIJIEISS IJaBHbIE
CMBICIBI B K&KAOW U3 HUX.

Br11ensaTe OCHOBHYIO MBICIIb B TEKCTE y4eOHUKaA,
COMOCTABJISATH OOBEKTHI OJMH C IPYTUM.

Bzaumooeiicmeue nayku u mexHuxku

Mexanucruyeckas KapTHHA Mupa u
JOCTH/KEHUSI MEXaHUKHU OT HproToHa 10 HammXx JHEH.
30/10TO€  TPaBUIO MEXaHWKM M IpocTeHine
MexaHu3mbl.  KoneOanusa.  3akoH  cOXpaHEHHUS
MMITyIbCA M PEAKTUBHOE  JBUIXKEHUE.  3aKOH
COXpaHeHHMs  MOMeHTa  ummyinsca.  HeOecHas
MexaHuka. bammmctuka. [lomeTbl  KOCMHYECKHX
anmapaToB MU KOCMHUYECKHE UCCIIEeN0BaHM. MexaHuka
xuakoctel M razoB. OT BeTpSHBIX U BOZISHBIX
MEJbHUI] K COBPEMEHHBIM T'HMAPO3JIEKTPOCTAHIUAM U
BETPOBBIM  3jekTpocTaHiusaM. [logbemnHas  cuia
kpputa. OT mpoekTa  JIETAaTENIBHOTO  ammapara
Jleonapno na BuH4M 10 COBpEMEHHOM aBHALIMOHHON
TexHUuKH. llepBoe Havyaso TEpMOAMHAMUKH M KOHEI
n300peTeHusl BEYHBIX JABHUrateneil. Bropoe Hauano
TepMOAMHAMUKA W MakcuMaibHbli KIIJ[ TemioBbix
nsurareneil.  OcobOeHHOCTH ~ paboOTBl  MMapoBOIO
nsuratens. KpaTkoe onucanue paOoThl ABUraTelis
BHYTpeHHero cropanusi. IlapoBeie  TypOMHBI B
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[ToHuMaTe CMBICT TEPMUHA «PEIYKTOP», OCOZHABATH
3HAYUMOCTh TIOHSATUH «pbIYary, «Cuja TPEHUS,
«YCTOMYMBOE PAaBHOBECHEY C O3ULIUU KPUTEPUEB
Hay4HOT'0 3HAHUSI.

YcTanaBnMBaTh MPUYMHHO-CIICJICTBEHHBIE CBS3U Ha
OCHOBE aHallu3a U3YYCHHOU HHpopMau 00
OCHOBHBIX 3aKOHAX MEXaHUKH U MPOCTECHIIINX
MEXaHUYECKUX YCTPOUCTBAX.

CTpyKTypHUpOBaTh TEKCT, BBIICIATH IJIaBHOE U
BTOPOCTEINEHHOE, BLICTPAUBATh IMOCIIEI0BATEIILHOCTD
OIHCBIBAEMBIX COOBITHH.

SIcHO, TOTMYHO U TOYHO M3JIAraTh CBOKO TOYKY 3PEHHUS B
JOKJIaJIe IO 00CYKaaeMoi IpoOieMe; UCTIONh30BaTh
cpenctBa UKT (nHpOpMaimOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTH ) IPH MPEACTaBICHUU PaOOTHI.

Oco3HaBaTh CMBICI MOHATHI «XUMHYCCKUM
PEaKTUBHBIN IBUTATENbY» U «TJITA3MEHHBIN PEAKTUBHBIN
nBurarenby. [loHuMaTh TPUHITUI U OCOOCHHOCTH

(G YHKIIMOHUPOBAHUS PEAKTUBHBIX JIBUTATEIICH.
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COBPEMEHHBIX  TEIIOdJIEKTpOoCTaHMAX.  [IpuHImn
paboTel  peakTHBHBIX  aBurareneii.  [Ipubopsr,
mpeoOpasyromme  MEXaHU4YeCKoe  JBW)KCHHE B
3JIEKTPOMAarHUTHOE U 00paTtHO. OCOOEHHOCTH PaOOTHI
3IEKTpOreHepaTopa u AIEKTPOIBUTATENS.
[IpeoOpa3oBanue u mepenavya 3JIEKTPOIHEPTHH HA
paccrosiHue. Pasnuusble  crmocoObl  MPOM3BOACTBA
anekTposHeprun. [Ipobraembl  3HEpProcOepexeHUs.
Ucnonb3zoBanue panuoBonH. M300perenune panauo.
[IpuHIMNOBl pagvoOCBs3U B Pa3IUYHbIX JAHMANIa30HaX
BonH. PagnoBemanue u teneBunenue. Paguonokanus.
Kocmudeckasi paquiocBsi3b U COBPEMECHHAsI HABUTAITHSI.
Ot wm3oOperenus IlomoBa 10 MOOWJIBHOW CBSI3M M
Nurepuera. OnTHKa U CBSI3aHHBIE C HEW TEXHOJIOTHH.

Ilpakmuueckue paoomul. ccnenoBanue
paboThl 3JIEKTpOreHepaTopa M 3JIEKTPOIBUIaTeNs.
W3yuenne mnpuHOMINIOB pPabOThl MOOMIIBHOW CBSI3H.
N3ydenue paboThl ONTHYECKUX TPHUOOPOB.

Koumponwvnaa paboma no meme:
«B3anMopeicTBIe HAYKH U TEXHUKI

OOBSCHATD SBJICHUS, TIPOIECCHI, CBSI3U U OTHOIICHUS,
BBIABJISIEMbIE B XOZI€ 3HAKOMCTBA C IPUHLIMIIOM U
0COOEHHOCTSIMU ()YHKIIMOHUPOBAHUS PEAKTUBHBIX
nsurateneil. KpuTuaecku oTHOCUTHCS K MH(pOpMAaITHH
Y BBISIBJIATH NPEUMYILECTBA U HETOCTATKU TOTO UJIU
WHOT'O SIBJICHHS.

OOBSICHATD 3HAUYEHHE KOCMHYECKUX UCCIIENOBAHMI IS
yenoBeuecTBa. Oco3HABaTh NEPCIEKTUBbI
KOCMHUYECKHX UccaenoBanui. OCyIecTBIsATh
IeseIojiaraimue, COCTaBIATh IUIaH JTOKJIaa,
IJIAHUPOBATH CBOE BHICTYINIEHHE BO BPEMEHH U 110
COACPIKAHUIO.

[ToHuMaTh TPUHIIUTT PAOOTHI TETIJIOBBIX JBUTATEICH.
Oco3HaBaTh NPUYMHBI HEBO3MOKHOCTH CO3J]aHUS
BEYHOI'O JIBUTATENS MIEPBOrO pOJa.

OneHnBaTh 3HAYEHNE HAYYHBIX TEOPUA U BO3MOKHOCTh
CO3JaHUsl TEXHUYECKUX YCTPOWUCTB Ha UX OCHOBE.
Oco3HaBaTh CMBICT MOHATUN «KO3(PPHUIIUEHT
MMOJIE3HOT'0 ACUCTBHS TEIJIOBOIO IBUTATEIIS,
«HAeaNbHBIM TEIJIOBOM ABUTaTenby. IloHuMarh,
KaKUMU CBOMCTBAMU JIOJDKEH 00JIafaTh UAcalbHbINA
TEIUIOBOM JIBUTaTeNb. [loHMMaTh npuHUIUN U
0COOEHHOCTH ()YHKITMOHUPOBAHUS TETLIOBBIX
JIBUTATEJIEN pa3IMYHbIX TUIIOB. Y CTAaHABIUBATH
MIPUYMHHO-CIIECTBEHHBIE CBA3U MEKY
MOTPEeOHOCTSIMU YeJIOBEKA U MPUPOTHBIMU PECYPCaAMH.
[ToHMMaTh TPUHIIUT U OCOOEHHOCTH PaOOTHI
AJIEKTPOr€HEPATOPOB M JIEKTPOIABUTATENEH.
Oco3HaBarth MPEUMYIIECTBA H HEJOCTaTKH
DJIEKTPOABUTATENIE TI0 CPaBHEHUIO C TEIUIOBBIMHU
JIBUTATCIISIMH.

HccnenoBath paboTy 2JIEKTPOABUTATENS B
3aBUCUMOCTH OT Harpy3ku. [IpoBoIUTh 3KCIIEpUMEHT
COTJIACHO ero onucanuio. OpraHu30BbIBATh
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HaOJII0/IEHUE U IIPOTHO3UPOBATH €T0 PE3YIIbTATHI.
[Tpon3BOIUTH BHIYMCIIEHUS 11O MPEAT0KEHHBIM
JTAHHBIM.

PaGoratk ¢ TekcTOM, U3y4asi U CUCTEMaTU3UPYsI
601b1I0H 110 00BbEMY yueOHBIH MaTepHal.
OcymecTBISATh OUCK, IPE3EHTALNIO U
TPaHCIMPOBAHHE N3YUYEHHON MH(DOpMAIUH.

OOBsACHATH ycTpOHCTBO U paboTy coBpemeHHo# ['IC.
OOBsACHATH ycTpOiicTBO 1 paboty coBpemeHHON TOC.
ComnocTaBisaTh U CpaBHUBATh HH(OPMALIHIO.
Oco3HaBaTh 3KOJIOTHYECKUE MPOOIEMBbI, CBI3aHHBIE C
AIEKTPOIHEPTETUKOM.

Oco3HaBaTh CMBICI TOHATHH «PaliOBOIHBI»,
«aHTEHHa», «paJuoINepelaTuuK», «PAJHOIPUEMHHK.
Oco3HaBaTh, Kak TEHEPUPYIOTCS M PErHCTPUPYIOTCS
PaMOBOITHEL, " KaKOBBI 0COOEHHOCTH
pacrpoCcTpaHeHusT pPagMoOBOIH BOIM3M IOBEPXHOCTHU
3emiu. OOBICHATH SIBICHUS, MPOIECCH, CBS3U W
OTHOIIICHHS, BBIABISIEMBIE B XOJI€ M3YYEHHUS CBOICTB
PaIOBOIIH.

O060011aTh U CUCTEMATU3UPOBATH U3YUCHHYIO
MH(OpMAIUIO O IPUHIIUIE PaObOThl MOOUIBHOMN CBS3H.
CpaBHMBaTh HHGOPMALIUIO U APTYMEHTHUPOBAHHO
u3JaraTh CBOIO MO3HUIIMIO O IPUMEHEHUH MOOMIIbHOM
Tese()OHHOM CBSI3H, BBIABIISS €€ IPEUMYIIECTBA U
HE/I0CTaTKH.

Oco3HaBaTh CMBICT MOHATUN «T'€OMETPHYECcKas
OIITHKA», «OOBEKTHBY, KIIPOEKTOPY, «AKKOMOAIIHS
J1a3ay, KOKYyJsAp», «iyna». [loHMMaTh npuHIMI
NIeWCTBUS paCCMOTPEHHBIX ONTUYECKUX MPUOOPOB.
YMeTh 00BSICHITh HEOOXOAUMOCTbD UCIIOJIb30BAHUS
TOI'0 WJIM UHOT'O ONTHYECKOT0 MpUOOpa Ha OCHOBE
3HAaHUH O MPUHIUIIE UX PYHKIIMOHUPOBAHMSL.
Oco3HaBaTh, Kakue (PU3NUCCKUE SIBJICHHMS JICKAT B
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OCHOBE MPHUHIIKIA ICHCTBUS ONITUYECKUX TPUOOPOB U
KaK [PH TOMOIIY ONTUYECKUX MPUOOPOB UCIIPABUTH TE
HUJIN UHBIC ZIG(l)GKTI)I 3peHI/I$I.

[TpomyKTHBHO 00MIATHCS U B3aUMOEHCTBOBATH C
OJIHOKJIACCHUKAaMU IIPU BBINOJIHEHUH 33/IaHU B

rpyImIe.

Ecmecmeosnanue 6 mupe cospemennvix
MexXHo102uil

[Ipubopel, HcHoONB3yIOIIKE  BOJHOBBIE U
KOPIIYCKYJISIpHbIE ~ CBOMCTBa cBeTa. OnTuueckue
CHEKTpbl M HUX npumeHeHue. Jlazeppl u ux
npuMeHenne. OnrTuueckue cBETOBOAbI. DoTorpadus
— kuHemarorpadus — ronorpadus. SnepHbie
peaknuu Ha ciIyx0Oe dYernoBeka. SIIepHble peakiuw,
MPOTEKAIOIMe C BBIACIICHUEM JHepruu. SnepHoe
OpYXKHE. S nepnas
JHEpreTuka. ATOMHBIC 3JeKTpocTaHIuu. [Ipobdiema
yIpaBIsieMOro  TEPMOSACPHOTO  CHUHTE3a  Kak
MEpCIeKTHBa pEeHIeHHUs] TJI00allbHOM  TOIJIMBHOU
npoOiaeMbl. ODKOJIOTMYECKHE TMPOOJIIEMBI  SAEPHOM
SHEPreTHKH. Ycunenune u npeobpazoBaHue
ANEKTPUYECKUX CUTHAJIOB. Komnerorepnas
apu¢pmeruka. Hcropuueckuit  0030p  pa3BUTHUSA
KOMIbIOTEpOB. [IpuMeHeHne KOMIBIOTEPOB IS
pa3IMYHBIX ENeH. BricokomonekynsipHbie
coequHeHus.  [lpupomHble M CHUHTETHUYECKHE
nonuMmepsl.  [lodyyeHune HOBBIX MaTepuaioB C
3aJJaHHBIMU CBOWCTBaMU. bUOTEXHONIOTUS U Tporpecc
YeJI0BEYECTBA.

Ilpakmuueckue pabomul. IIpoBenenue
MIPOCTBIX MCCIIEIOBAaHUI 1 HaOMoeHUH (B TOM YHUCIIe
C HCHOJNb30BAaHUEM MYJIBTUMENUWHBIX CPEICTB):
W3JIy4eHHs Jla3epa, ONpesiesieHUs] cOCTaBa BEILIECTB C
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Oco3HaBaTh CMBICT OHATUHN «CIIEKTPAIbHBIA aHATIU3Y,
«uHTepepeHIusD», «TUPPaAKIUOHHAS PEIIETKAY,
«ECTECTBEHHBIN (HEMOISPU30BAHHBII) CBETY,
«JTUHEHHO-TIONIIPU30BAHHBIN CBETY, «I1OJISIPU3ATOPY.
Oco3HaBaTtb, Kakue pU3NYECKHUE SIBICHUS JISKaT B
OCHOBE JICUCTBHSI ONITHYECKUX TPUOOPOB,
MCIOJIb3YIOIINX BOJIIHOBBIE CBOMCTBA CBETA.
YyacTBOBaTh B JUCKYCCUU U apPTYMEHTHUPOBAThH CBOIO
MO3UIMIO, BIAJAETh MOHOJIOTUYECKON U AUATOTNYECKON
dbopMaMu pedr B COOTBETCTBUU C TPAMMAaTUYECKUMH 1
CUHTAaKCUYE€CKMMHU HOPMaMH POAHOTO A3bIKA.
Oco3HaBaTh CMBICIT OHATUHN «OMHOKYIISIPHOE 3pEHUEY,
«crepeodddhexT», «romorpadus», «roaorpaMmay.
[Tonnmate, 4eM UCKYCCTBEHHOE U300pakeHHE
OTJIMYAETCSl OT €CTECTBEHHOIO.

OOBSICHATH HEOOXOIMMOCTE MCIIOJIb30BAHNSA
CTepeon300paKeHUS U TOIOrPaMM B IPAKTUUYECKOM
KU3HHU.

Oco3HaBaTb CMBICII TOHATHH «BHEMIHUN poTorddeKT»,
«BHYTpeHHUH (PoTodddeKT», «BaKyyMHBIN
dorodnemenT», «poropesucrop». Oco3HaBaTh, KaKHe
dbu3nYecKue IBICHUS JISKAT B OCHOBE IPUHITUIIA
JEHCTBHS ONTHYECKUX MPHUOOPOB, UCTIONB3YIOMIUX
KOPIYCKYJIIPHbIE CBOMCTBA CBETA.

OcymecTBiIsITh CHHTE3 HH(OpPMAITMU HA BCEX JTAmax
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IIOMOLIBIO CIICKTPaJIbHOI'O aHaJIn3a.

paboTel. OOBACHSTH SIBJICHUS, TIPOIIECCHI, CBSI3H H
OTHOIIICHUS, BBISIBISIEMBIE B X0/1€ U3YUCHUS
KOPIYCKYJISIPHBIX CBOMCTB CBETA.

[ToHuMaTh CBOMCTBA JTA3€PHOr0 U3TYYCHUS U
ocoOeHHOCTH NpuMeHeHus. OCOo3HaBaTh, KaKue
OCHOBHBIE CBOMCTBA JIA3€PHOT0 U3ITYUEHUS OTINYAIOT
€ro OT U3JTY4YEHHS IPYTrUX HCTOYHUKOB CBETA.
[IpoBouTH HcciieOBaHUE TPOSBICHUS BOTHOBBIX
CBOHCTB CBETa, KOTOPBIC HALIUIM IPUMEHEHUE B
COBpEMEHHBIX TTpuOopax. OOBSICHATDH SBICHHUS,
MPOLIECCHI, CBSI3U U OTHOILICHUS, BBISIBISIEMBIEC B XOJ1€
UCCIICIOBAHNS.

Oco3HaBaTh CMBICT MOHITHIA «MEYEHBIE aTOMBI»,
«paZMOAKTUBHBIN aHATIU3Y», «SIACPHBIC PEAKIIUNY,
«peaxuus JeJICHUS Apay, «KKPUTHUECKash Maccay,
«peaxnus saepHoro cuaTe3a». Oco3HaBaTh
MPEUMYILECTBA U HEIOCTATKH SIIEPHBIX TEXHOJIOTUH.
Oco3HaBaTh COBpEMEHHbIE po0IeMbl,
HEPACTIPOCTPAHEHUEM SITICPHOTO OPYKHSL.

CocTtaBndTh IJ1aH JOKJIaAa, MIAaHUPOBATH CBOE
BBICTYIUICHHE BO BPEMEHH U IO COJIEPKAHUIO.

SICHO, TOrMYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3pPECHUS B
JOKJIaJie o 00CyKaaeMou mpoobiieMe, UCIOoNb30BaTh
cpenctBa MKT (nH(OopMalinoHHO-KOMMYHHKAITTOHHBIX
TEXHOJIOTHi) IPH MpeACTaBIEHUN paOOThI.
YcTaHaBnMBaTh MPUYUHHO-CIIEICTBEHHBIE CBSI3U
MEXIY MOTPEOHOCTSIMU YeJI0BEKA U MPUPOTHBIMU
pecypcamu. OCyniecTBISTh CPABHUTEIBHBIN aHAIIN3
BPEIHBIX MOCTEACTBUM NMPU MPOU3BOICTBE
AJIEKTPOIHEPTUU PANTUYHBIMUA TUTIAMU
anekTpocTaHiuil. O0CyX1aTh U apryMEHTHPOBATh
1eJ1eCO00pa3HOCTh BBO3a SACPHBIX OTXOJIOB JIJISl KX
nepepadOoTKU U 3aXOPOHEHHS.

Oco3HaBaTh NPOOJIEMY YIIPABISIEMOTO TEPMOSICPHOTO

q
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CHHTE3a KaK OCHOBY JJISl SHEPT€THKH OYyAyIIEero.
Oco3HaBaTh CMBICI MOHATUH «ITOTYIPOBOIHUKOBBIN
npubop», «INOI», KTPAH3UCTOP», KHHTETpATbHAS
MHKpocxema». Oco3HaBaTh, Kak Mpeodpaszyercs
UH(OpMAIUS B 3JIEKTPUUECKUE CUTHATIBL.

3HaTh PYHKIIMOHAIBHBIC JIEMEHTHI, BXO/ISIIUE B
COCTaB KOMIbIOTepa. [lOHMMaTh POJIb KOMIIBIOTEPA B
MHPE JEKTPUUECKUX CUTHAJIOB.

Oco3HaBaTh, Kakre IpUOOPHI M KaK Mpeodpa3yroT
XpaHALIYIOCS B KOMITBIOTEpPE HH(POpMANNIO B
MH(OpPMALINIO, BOCTIPUHUMAEMYIO OpraHaMH YyBCTB.
Br11ensaTe OCHOBHYIO MBICIIb B TEKCTE y4eOHUKaA,
COIOCTABIISATE OOBEKTHI OJMH C IPYTUM, BHICTPAHBATh
UepapXuIo 3HAYMMBIX CYIIECTBEHHBIX XapaKTEPUCTHK,
00CYKIaeMBIX OOBEKTOB.

O3HaKOMHUTHCS C BOSHUKHOBEHUEM U Pa3BUTHEM
CUETHBIX YCTPOUCTB. O3HAKOMHUTBCS C COBPEMEHHBIMU
BO3MOXHOCTSIMU WH(OPMALIMOHHBIX TEXHOIOTUN U
NEPCIeKTHBAMHU MX Pa3BHUTHS.

Oco3HaBaTh CMBICI MOHATHHA «OAHOCTOPOHHSIS
MPOBOJUMOCTBY, «(PEPPUTHD», «CBEPXITPOBOAHUKI,
«OKOJIOTUYECKU OE30IaCHBIC BEIICCTBAY.
O3HaKOMHTHCSI ¢ HEOOBIYHBIMU CBOHCTBAMH
UCKYCCTBEHHO IOJIyYE€HHBIX BEIIECTB.

O3HaKOMHUTHCS C TOJTMMEPAMH CHHTETUYECKUMU H
HoJMMepaMy IPUPOJHBIMU. M3maraTh moay4eHHYTO
UH(POPMAIIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE
pemaemoii 3a1aun. CaMOCTOSTENBHO YKa3bIBaTh Ha
MH(OPMALINIO, HYXKJAIOIIYIOCS B IIPOBEPKE,
npeyiaraTh U MPUMEHSATh CIIOCO0 MPOBEPKH
JOCTOBEPHOCTH WH(POPMAIIUH.

O3HaKOMHTBCS ¢ MHOTOOOpa3neM IIacTMace 1
cepamu ux npumenenus. [Ipuobpectu ymenue
pacIio3HaBaTh MJIACTMACCHI HA OCHOBE MX XapaKTEPHBIX
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CBOICTB.

Oco3HaBaTh CMBICI TOHITHIA «OMOTEXHOIOTUSY,
«TEHHAs! HHXKCHEPHSI», «KIICTOUHAS MHKCHEPHS,
«TeTepo3UCy, «KIOHUpOBaHUE». HaxouTh B TeKcTe
Tpedyemyro nHpopMaIuio (B COOTBETCTBUH C LIETSIMU
cBoel fesTenbHOCTH). Oco3HaBaTh MEPCIEKTUBbI
TEXHOJIOTMH KIIOHUPOBAHUS U JIaBaTh OLEHKY PUCKY
JUIs OOIIIECTBA U IPUPOJIBI, CBSI3AHHOMY C €€
pasButreM. OTIieHUBATh MPABUIBLHOCTE PEIICHUS
y4eOHOM 3a/1a4u, COOCTBEHHBIE BO3MOXXHOCTH €€
peleHusl.

Oco3HaBatb CMBICIT MTOHSITUI
«HAHOTEXHOJIOT UM, KHAHOOOBEKTHI», «3JICKTPOHHBIH
MUKPOCKOIT», «CKaHUPYIOUINI1 30H0BBI MUKPOCKOID,
«HAHOMATEPHUAITBDY, «KJIACTEPHI», KTOHKHUE TUIEHKNY,
«rpaden», KHaHOTPYOKN», «PyIepeHbD.

PA3JIEJI 3. ECTECTBEHHBIE HAYVKHU U YEJIOBEK
(ITPUPOAA—HAYKA—TEXHUKA—OBIIECTBO—YEJIOBEK)

Ecmecmeennvie nayku u npooinemsl 300po6ws
yenosexa
YenoBek Kak yHUKaJbHAs jKUBas cucreMa. Uro
TaKOe 3J0POBBE YEIOBEKAa M KaK €ro IMOJICPKHBATh.
[MpoGiema  coxpaHEHHWs]  3[0pOBbsl  4eEIOBEKa
(anmkorosybHasE 3aBUCUMOCTb, KypeHHE, HApPKOMAaHWs).
Apantaniis  OpraHm3Ma d4elioBeka K (akTopam
OKpy»Karomiei cpeasl. bBHOXHMHYECKHE aCIeKThI
palMoHaIbHOTO MHUTaHUsl. Butamuuel. buonorndecku

AKTHUBHBIC BCIICCTBA. OGH.II/IC IMPUHIUIIBL
HCIIOJIB30BAHUS JICKAPCTBECHHBIX CPECIACTB. 3aH_II/ITHI)Ie
MCXAaHU3MbI OpraHu3Ma YCJIIOBCKA — HWMMYHHUTCT,

roMeocra3 M  UX  HojaepxaHue. 3adboneBaHUs
YCJIOBCKA, BLI3BIBACMBLIC MUKPOOPraHu3MaMH, HX
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Oco3HaBaTh CMBICI MOHATHI «COLMOKYJIBTYpHAs
cpenay, «JIyXOBHOCThY». AHAJIM3UPOBATH U BBIIEIATh
crenuduaeckrue 0cOOEHHOCTH YEIOBEKa KaK
OHOJIOrMYECKOro BHIA.

Oco3HaBaTh, YTO A/IANTALUH SIBISIOTCS IPOIIECCOM U
pe3ynbTaToOM OJHOBPEMEHHO. BrimensaTs
cnenuduieckre U HecnennPUIeCKre MEXaHU3MBI
aZlanTaly OpraHu3Ma 4ejaoBeKa K BO3ICUCTBUSM
BHeNIHeN cpefbl. [loHnMaTh MEXaHU3M OLICHUBAaHUS
(G YHKIIMOHAIBHBIX PE3€PBOB OPraHMU3Ma YeJIOBEKa.
Oco3HaBaTh LIEHHOCTh 3JJ0POBBS YEIOBEKA.
AHanmm3upoBaTh 3HaAYCHHE (PAKTOPOB,
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npoduIakTUKa U MeToAbl JeudeHusa. [lapas3uTsr
npoduIaKTUKa Mapa3uTapHbIX Ooje3Heill. Bupycsl u
ux Bo3aeiictBue Ha denoBeka (CIIU, rpumm,
BUPYCHBIM T€MaTUT HW T. [.). 3aKOHOMEPHOCTH
HACJIeTOBAHHUS MPU3HAKOB. ['eneTnyecku
O00yCIIOBJICHHBIC 3a0O0JICBaHUST W BO3MOXKHOCTH HX
nedenus. [IpodunakTika HacIEICTBEHHBIX OOJIE3HEH.
I'enom wuyenoBeka W TeHHas Tepanus. Meauko-
TeHETHYECKOEC KOHCYJIBTHPOBAHWE W ITUTAHUPOBAHHE
CEMbH.

Ilpakmuueckue pabomwl. AHaTU3 CUTYaIUH,
CBSI3aHHBIX C IIOBCCIHEBHOM JKM3HBIO UYEJIOBEKa:
npopuIakTUka ©  JIeYCHUE OaKTEepUAIbHBIX U
BUPYCHBIX 3a0o0JIeBaHMIA, 3alUTa OT OMACHOTO
BO3JICHCTBUSA 3IIEKTPOMATHUTHBIX rmonen u
pPalMOaKTUBHBIX M3TYYEHUN; BEIOOp IUETHI U PEKUMA
IMUTAHUS.

Koumponvnaa paboma no meme:
«EcTecTBeHHBIE HAYKH U TPOOIEMBI 3710POBBSI
YEJI0BEKA»

CIOCOOCTBYIOIIMX COXPAHEHUIO 3/JI0POBbS YETIOBEKA.
Oco3HaBaTh HEOOXOMMOCTb BEACHUS 3J0POBOTO
o0pasa JKHU3HM JUIsl COXpPAaHEHUS 37J0POBbsI UEIOBEKa.
CocraBiATh IJ1aH TOKJIAJa, INIAHUPOBATh CBOE
BBICTYIUIEHHE BO BPEMEHU U 110 COJIEP/KAHUIO.
Oco3HaBaTh OMOXHUMUYECKHE (DYHKIIMHA MTUTAHUS.
Beienate OnoXxumMuueckue KpUuTepuu palioHaIbHOTO
nuTanus. OnpenensTs OMoJOrHuecKyr0 LIEHHOCTb
MUIIEBBIX MPOAYKTOB. [IpoayKTHBHO 00IIaTHCS U
B3aMMOJICHCTBOBATh C YYUTEIEM U CBEPCTHUKAMU HA
OCHOBE JIMajIora 110 TEME JIEKIIUH.

OpraHu3oBbIBaTh padbOTY MO BBIITOJIHEHUIO
npakTHYecKux 3aaanuil. [IpoBoauts nabopaTopHbIit
aHaJIN3 NMUILEBBIX IPOAYKTOB.

Oco3HaBaTh CMBICII TOHITHH «BUTAMHUHBDY,
«aHTUBUTAMUHBDY. ONHUCHIBATh COAEPKAHUE OCHOBHBIX
JTAIOB OTKPBITHS BUTAMUHOB. AHAJIN3UPOBATh
MeXaHH3Mbl OMOTOTHYECKOM aKTUBHOCTH BUTAMUHOB.
VYcranaBnuBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEX]ly IPOSIBJICHUAMH aBUTaMUHA U HapyLICHUEM
NoTpeOHOCTeN YeIoBeKa B TOTPeOIEHUN BUTAMUHOB.
CpaBHUBAThH MUIIEBBIE TIPOAYKTHI 10 HATHUUHUIO
BUTAMUHOB C LIEJIbIO BKJIIOYCHHSI UX B PALlMOH ITUTaHUS.
CpaBHMBATH JIEKAPCTBEHHBIE H OHOIOTUYECKU
aKTUBHBIE BEILIECTBA, POPMYIUPOBATH UX
OTJIMYUTENbHBIE IPU3HAKH.

OcMbICIMBaTh OCHOBHBIE MEXAHNU3MBI BPOXKAEHHOI O
IPUOOPETEHHOIO UMMYHUTETA. Y CTAHABIUBATh
IIPUYHUHHO-CJIEICTBEHHBIE CBA3M MEXKy HapyLICHHEM
paboThl UMMYHHOW CHUCTEMBI U TIPOSBICHHEM
aleprudyeckux peaxiuil. Oco3HaBaTh 3HaUCHHE
BaKIMHALMK JUI1 COXPAHEHHUS 310POBbS YEIIOBEKA.
XapakTepu30oBaTh MEPHO/bI pa3BUTHUS HMH(PEKIIMOHHOTO
3aboneBanus. Boiaenste criocoObl niepeaaun
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MH(EKITMOHHBIX 3a00JICBaHUN U TPUEMBI
npoQUIAKTHKH 3TUX 3a0oneBanuii. Oco3HaBaTh
3HAa4YCHUE MCIIOB30BaHHS PAlMOHAIBHOTO JICUEHUS
WH(EKITMOHHBIX OOJIE3HEH.

XapakTepu3oBaTh CIIOCOObI MPO(UIAKTUKH,
CIIOCOOCTBYIOIINE CHIDKEHHIO PUCKA 3apaskeHUS
napa3suTapHbIMU 3a00JIeBaHUSMU. XapaKTepUu30BaTh
MEpOIPHUATHS 10 MOHUTOPUHT'Y BUPYCHBIX
3a0o0eBaHni. AHAITM3UPOBATH CTPATETHIO CO3TAHUS
IIPOTUBOBUPYCHBIX MPENapaToB.

Oco3HaBaTh 3Ha4Y€HHUE 3JOPOBOr0 00pa3a KU3HU U
JMYHON TUTHEHBI YeNIOBEKa ISl MPO(UITaKTHKH
BHUPYCHBIX 3a00seBaHuil. [InanupoBats cBOE
BBICTYIUICHHE BO BPEMEHU U 110 COJIEP>KAHUIO.
XapakTepu30BaTh 3aKOHOMEPHOCTH HACII€JIOBAHUS
MIPU3HAKOB C UCIIOIH30BaHNEM 3aKOHOB MeHIes.
OcMbICTMBaTh OCHOBHBIE MPUHIIUIIBI XPOMOCOMHOM
TEOpUHU HacieacTBeHHOCTH Moprana. O600maTh
3HaHUS O HE3aBHCHMOM U CIICTUICHHOM HACIIeIOBaHUH
MPU3HAKOB. BBIIENATh MpUUMHBI HAPYIIICHUS
creryienus renos. Knaccugunuponartsb
HaCJIE/ICTBEHHbIE 3a001eBaHus (T€HHBIE,
XPOMOCOMHBIE). AHATU3UPOBATH HH(OPMALIHIO O
MyTareHax. Jlenars BbIBO/IbI O B3aUMOCBSI3U YCIIEXOB B
JICYCHUH HACJIEICTBEHHBIX 3a00ICBaHUN YEIOBEKA U
pa3BUTHS TEHHON Tepanuu.

Oco3HaBaTh 3HAYEHHE MEIUKO-TEHETUYECKOT O
KOHCYJIbTUPOBAHHS KaK OJHOTO U3 OCHOBHBIX BHJIOB
npoUIAKTUKN HACIECTBEHHBIX OONe3HEH.

SIcHO, TOrMYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS B
JIOKJIa/1e TI0 00CYK1aeMoi po0IieMe; HCIIOIb30BaTh
cpenctBa UKT (nHpOpMaimOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTH) IPY MPEACTaBICHUHU PabOTHI.
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Ecmecmeennvle nayku u enobanvnsle
npooemul uenoseuecmea

I'moGanpHBle  TPOOIEMBI  COBPEMEHHOCTH.
DKoJornueckue mpoodsieMpl. YemoBek Kak KOMIOHEHT
ouocheppl —  DBONIONMS  B3aMMOOTHOIICHHA.
[Ipobnema coxpanenus: OmopasHoOOpa3us Ha 3emiie.
3arpsi3HEHUE  OKpYyXKarollel  cpeapl U €ro
nociencteus. OxpaHa OKpyXawoled cpeabl U
JKOJIOTUYECKU I MEHEKMEHT. IIpakTnueckue
BOIPOCHI OXpaHbl NPUPObL. ['100anbHbIE H3MEHEHUS
KIUMaTa W WX TOCJIEICTBUS JJs 4YeJIOBEYEeCTBa.
Hapymenust rinobanbHBIX KPYroBOPOTOB BEIIECTB M
SHEPruu. JKOJIOTHYECKUE KaTaCTPOPbl — peabHbIE U
MHUMBIE. Mojenu 95KOCHCTEMHOr'0 OTBEeTa Ha
BO3JICHiCTBHE 4YeloBeka. buocdepa u Hoochepa.
Tennenumn WHTETpaluu €CTECTBEHHBIX u
TyMaHUTAPHBIX HAayK Ha MYTHU PELICHUS TI00abHBIX
npobiaemM. MopanbHas OTBETCTBEHHOCTh YYCHBIX.
JlnuHas OTBETCTBEHHOCTH YENIOBEKA 3a COCTOSHHE
OKpykarIel cpenbl. Pa3BuTHe ecTeCTBEHHBIX HAyK
Ha Omaro oOmectBa. IlepcriekTuBBl  pa3BUTHS
€CTeCTBEHHBIX HAayK M MPAaKTUYECKOe MPUIIOKEHUE
Hay4YHBIX pa3pabOTOK.

Ilpakmuueckue pabomul. B3anuMocBs3u
KOMIIOHEHTOB B JKOCHCTEMaXx M UX peakius Ha
BO3JCHCTBUA 4YesoBeka (Ha wmojaensax). JIudeele
JEUCTBHUS 110 3alUTE OKPYXKAIOIIEH CPEIbI.

Konmponvnaa paboma no meme:
«EcTecTBeHHBIC HAYKH U TII00ATEHBIE TIPOOIEMBI
YeJI0BEYECTBA»

18

Oco3HaBaTh CMBIC] MOHATHS «TJ100aJIbHBIE
npoOiemMbl». PaboTath ¢ OMOPHBIM KOHCIIEKTOM.
Brigensate o0mine 4epThl r100albHBIX TPOOIEeM
coBpeMeHHOro Mupa. MImrocTpupoBaTh B3auMOCBSI3U
4yenoBeka u mpupoabl. OCMBICITHBATE YCIOBUA,
HEOOXOMMBbIE AJIsl PELICHUS TTI00abHBIX TPOOIeM
COBPEMEHHOCTH.

Oco3HaBaTh CMBICIT MOHITHM «3KOIOTHI,
«OKOJIOTUYECKUI KPU3HCY, «IKOIOTHUECKast
karacTpoday. Beiaensars o0rue ocoOeHHOCTH
KPyroBOpOTOB BemiecTB. OCMBICTUBATH TTOTOKH
BEIIECTBA U YHEPTUU KaK MOJIEKYJIAPHYIO OCHOBY
YCTONYHMBOCTH CHCTEMBI «OpPTaHU3M—CPEIay.
YcTaHaBMBaTh MPUIHHHO-CIICICTBCHHBIC CBSI3U
MEX]ly aHTPOIIOT€HHBIM BO3JIEHCTBUEM Ha Ouocdepy u
HapyIICHUEM TT100aTbHBIX KPYTOBOPOTOB.
AHanu3upoBaTh HHPOPMAIHIO 00 IKOIOTHIECKUX
KpPU3HCaX U OMUCHIBATh X MOCIEACTBUS IS
onochepsl. BeiiensTh MPUYHHBI IKOTOTHIECKOTO
kpusnca. [LtannpoBark CBOE BBICTYIICHUE BO BPEMEHHU
1 110 cojiepkannio. CTpyKTypupOBaTh COJIEPKaHUE
COOOIILIEHMS 110 3aJaHHOMN TEME.

CpaBHUBATh BO3MOXKHBIC IMHUU TIOBEJICHUS YIEHOTO
110 OTHOIIICHHIO K ITYTH MCIIOJIb30BAHMS CBOMX
HAy4YHBIX pe3ynbTaToB. OCMBICIUBATh COOCTBEHHBIN
BKJIaJI B COXpaHeHue Onocdepsl TIaHeThI.
CuHTE3UpOBaTh 3HAHMS O MOPAJTLHON OTBETCTBEHHOCTH
yu€HOT 0 Mepej] YeIIOBEYECTBOM U WILTIOCTPUPOBATH UX
npuMepamu. OCMBICITUBATH OCHOBHBIC PUHITUTIBI
PaIMOHAIBHOT'O MPUPOIONOIE30BaHUS.

[TpuBOIUTH MPUMEPHI PAIMOHATILHOTO
PUPOAOIIONH30BaHUS. SICHO, TOTHYHO M TOYHO
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u3jaraTh CBOIO TOUKY 3pPEHUS B JIOKJIAJE MO
obcyxnaemoit mpobieme, apryMeHTHPOBAHO OTBEYATh
Ha BOIIPOCHI.

6 Hmozoeoe 0000uienue no Kypcy S IToBTOpPUTH OCHOBHBIE TEMBI €CTECTBO3HAHUA 1 1
[ToBTOpEHME OCHOBHBIX TEM Kypca. Torosoe kiacca. Hanmcare nrorossiit Tect. [IpoananusznpoBats
TECTUPOBAHME 10 KypCy ecTecTBO3HaHus 11 knacca pe3yabTaThl TECTUPOBAHUS.

(BapuanTt BIIP)
Bcero 102

Cnucok 603M0MCHBIX NPAKMUUECKUX PADONL:

1.Monenuposanue npuHIUNIa paboThl CKAHUPYIOLIETO MUKPOCKOIIA,

2. VI3roToBJIeHHE (PU3NYECKUX, XUMHYECKUX 1 OMOIOTMYECKHX MOJIENEHA.

3. Habmofenue 3a IBUKEHHEM HH(PY30pHU-TY(DEIbKH T10Jl MUKPOCKOMOM.

4. HabGmoieHune 3a M3MEHEHUEM TEMIIEPATYPHI JIbJIA M €70 COCTOSHUEM IIPH HATPEBAHKM.

5.M3yuenHne pa3IuuHbIX HEKHMBBIX (KPHCTA/LUIOB, aMOP(HBIX Te) M KUBBIX (PACTUTENIBHBIX M KMBOTHBIX KJIETOK, MPOCTEHIINX) 0OBEKTOB MO

MUKPOCKOIIOM.

6. PaccMOTpeHre NpUMEPOB GUOTEXHOIOTHYECKHMX ITPOAYKTOB M MATEPHAIIOB.

7.W3sy4enne ocobeHHOCTEN (ha30BBIX IIEPEXOI0B VIS KPHCTAIMYECKAX U aMOP(HBIX TEJ.

8. Uccnenopanue sBnenus Gporoddpdekra.

9. Usmepenue eCTECTBEHHOrO PaaUaliOHHOrO ()OHA OBITOBBIM JI03UMETPOM.
10. Onpenenenue paauoakTUBHON 3arpA3HEHHOCTH TPOAYKTOB MUTAHMS U KHMIKOCTH.

11 HpOBe,Z[eHI/Ie paaraniiOHHOT O 06CJ'I€)IOBaHI/I$I HOMemeHHﬁ, IMMOUCK MECTa PACITIOJIOKCHUA HCTOYHHUKA I/I3Hy‘leHHI>'I.

12. Vzyuenne dororpaduii TpeKoB 3apsSyKEHHBIX YaCTHIL.

13. Yzyuenune BONMHOBBIX CBONCTB cBETa: MHTEP(EPEHINH, TUPPAKLUH, TUCTIEPCHH, TOIAPH3ALIMH.

14. Ouenka onacHOCTH paJMOAKTUBHBIX H3IyYEHHH (C MCIIONIL30BAHMEM PA3JIMYHbIX MH()OPMALMOHHEIX PECYPCOB).

15. M3y4enue CyroUHBIX pUTMOB y KOMHATHBIX PACTEHHUIT M IOMAIIHUX )KUBOTHBIX (JIOMAIIHUIH DKCIIEPHMEHT).

16 KOHCTPYI/IpOBaHI/Ie HCpHOI[H‘-ICCKOfI Ta6J'II/II_U>I XUMHUYCCKHUX J3JICMCHTOB C UCITOJIb30BAHUCM KapTOYCK.

17. O3nakomiieHue ¢ KOJMIEKIMEN BEMIECTB PA3IMYHOIO KPUCTAILTMYECKOTO CTPOEHHUS.

18. V3yuenue cBOHCTB OKCHIOB ¥ THAPOKCHIOB, 00Pa30BaHHBIX XUMHYECKUMH 3JIEMEHTAMM 3-TO HEPHO/IA.

19 3HeKTpI/I3aI_II/IH TCJI IpHU COIMIPUKOCHOBCHUHU.
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20. HabmozeHue 3a B3aUMOJECTBUEM 3aps/I0B C HOMOLILIO SIEKTPOCKONA.

21. Vismepenue IIMHEI CBETOBOM BOIHBI.

22. HabmoieHye CIIONIHOTO U JIMHEHYATOro CHEKTpA.

23. HabmozieHue JeiicTBUS MArHUTHOTO T10JIS HA TOK.

24. Viccnenosanue sBIEHUS SEKTPOMATHUTHON HHIYKIIMH.

25. VccnenoBanne BO3MOKHOCTEN SHEProcOepeskeHus B OBITY.

26. Habmozenue ¢ dexra Jonmnepa A1 3ByKOBBIX U HOBEPXHOCTHLIX BOJH.

27. O3HaKoMIIEHHE ¢ KOIUIEKIUEH FOPHBIX TOPO/.

28. V3yuenue cocTaBa MOYBHL.

29. Onpenienienne oNTHYECKON CHIIBI M (POKYCHOIO PACCTOSHUS COOMPAIOIIEH THH3HI.
30. Uzyuenne uzobpaskeHus, 1aBaeMoro JUH30M.

31. Usyuenue 38E31H0I0 HEOA HEBOOPYKEHHBIM IIA30M M € OMOIIBIO TENECKOIA.
32. Usydenue 38E31H0r0 HebA ¢ ITOMOIBIO TTOABUKHOM KapThl.

33. IMonyuenue xKECTKOM BObI U yCTPAHEHHE €& KECTKOCTH.

34. U3yuenne napaMeTpoB COCTOSHHS aTMOC(EPHOro BO31yXa B KaOHHETe.

35. UnmocTpanus npasuna beprosie — o0pa3oBaHue 0cajika, ra3a Wid c1aboro 3J1eKTpoJIuTa.

36. UccnenoBanue 3aBUCHMOCTH CKOPOCTH XMMHYECKOH pEakIUHM OT pasiMyHbIX (PAKTOPOB, B TOM 4HUCJIE KATaIM3aTOPOB Ha IIPUMEpPE
pa3noxeHus IepoKCUaa BOAOPO/Ia C MOMOIIbI0 okcuaa Mapranua (1V), a Takke kataiasbl ChIpOro KapToQelis Wik MepoKCH 1a3bl XpeHa.

37. Usmepenune pH cpesbl pacTBOPOB M COKOB PACTEHUIA ¢ HOMOIIBI0 HHIMKATOPHON OyMaru.
38. BritecHenne mMeau 13 pactBopa cynbdara meau(Il) sxene3om.

39. O6parumble peakiuy Ha pUMepe HoaydeHus poganua xenesa(lll) 1 HabMOeHUs 32 CMEIEHUEM PABHOBECHUS 110 HHTEHCUBHOCTH OKPACKHU
MPOAYKTA PEAKIUU MPU U3MEHEHUHU KOHIIEHTPAIMH PEeareéHTOB U MPOIYKTOB.

40. Ionyuenue, cobMpaHye ¥ pacrio3HaBaHUE Ia30B.

41. C6opka raibBaHMYECKOr0 >JIEMEHTA M UCIIBLITAHKUE ETO AEHCTBUSL.

42. ViccnenoBanue cpeibl pacTBOPOB COJNEH U OMOIOrHYECKHX KHKOCTEIA.

43. O3nakoMIIeHHE C KOJUIEKIUSAMHE ITPOCTHIX (METAILIOB U HEMETAJIJIOB) U CIOXKHBIX BEIECTB (OKCHIOB, KMCIOT, OCHOBAHHIA, Coneit).

44, 3aBuCMMOCTh CBOWCTB OpPraHMYECKMX BEIIECTB OT CTPOEHUS WX MOJIEKYJ HA TNPUMEPE CPABHEHWS IPEIENbHBIX W HEMpPEIETbHBIX
YTJIEBOAOPOIOB MITM Kau€CTBEHHBIX PeaKkIiil Ha ()yHKIMOHAIbHbIE TPYIIIIbI.

45. O3HaKOMJIEHHE C KOJUIEKIMEN TTOITMMEDOB.
46. Pacno3HaBaHue OpPraHUYECKHUX COEIHMHEHHIA.
47. TlocTpoeHHe MPOCTPAHCTBEHHBIX MOJIENEH HEOPTAHMYECKHUX U OPIaHUYECKUX COETMHEHHMIA.
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48.
49,
50.
51,
52,
53.

N3ydenue hakTopoB qeHATypaluu OEIKOB.

HccnenoBanue KaTaTuTUUECKON aKTUBHOCTU (DEPMEHTOB.

Habmoienue craguii MUTO3a B KJIETKaX KOPEIIKa JIyKa C IOMOIIBI0 MUKPOIPENapaToB.
CpaBHEHME paCTUTENBHON U dKUBOTHOM KJIETOK.

N3yuenne MUKpPOCKOITUYECKOT'0 CTPOCHUSI JKUBOTHBIX TKaHEH.

Habmtoienue MUKpOOPraHU3MOB M3 BOJIOEMA MO MUKPOCKOTIOM.

54. Habmonenue koneHHOro peduiexca.

55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,

N3yueHre XxpoMOCOMHOr0 Habopa 4enoBeKa.

N3yyenne JOMUHAHTHBIX U PELIECCUBHBIX IIPU3HAKOB 10 JIUIY YEJIOBEKA.

CocraBiieHHE TeHEaTOrHYECKOro IPeBa CEMbH.

Onucanue GpeHoTuna XUBOTHBIX U PACTEHUH.

Habnronenus, WUTIOCTpUpPYIOIINE BIMSHUE KOJIOTMYECKUX (PAKTOPOB HA PA3BUTHE PACTECHUN U )KUBOTHBIX.
BrIsiBIIEeHME N3MEHUMBOCTH Y OPTaHU3MOB.

BrusiBiienue npucnocobaeHuii y opraHu3MoB K cpesie OOUTaHus,

W3ydeHne noseneHus NPOCTEMIINX OA MUKPOCKOIIOM B 3aBUCUMOCTH OT XUMHUYECKOI'0 COCTaBa BOJHON CPEbI.
N3yuenne B3auMOCBs3€i B UCKYCCTBEHHOM DKOCUCTEME — AKBAPUYME U COCTABIICHUE LIETIEW MUTaHUSI.
W3yueHne npupoIHBIX SKOCUCTEM (Jieca, JTyra, BOJOEMA).

TemnoBble 3P PEKTH XUMHUUECKUX PEAKIIUH.

HabnroneHue pa3nuyHbIX MIPOLIECCOB MEPEX0Ja OT MOpsAaKa K OECIIOpAIKY.

N3mepenne yaenbHOU TEMI0EMKOCTH BOBI.

N3yueHne ObITOBBIX OTXOIOB.

MozenupoBanue U U3y4eHHe MTapHUKOBOro 3 dexra.

N3yuenue KOUIEKIUA HAHOMATEPUAIIOB.

N3yuenue BIUSHNS HAHOYACTHI] HA )KUBbIE OPraHU3MBbI (AbIXaHUE IpOXIKeH, pocT OakTepuil Ha yamike [leTpu, npopacranue cemsH).
N3mepenue pasmepa MOJIEKYJIbI dKUPHOU KUCIIOTBI 10 TUIOLIAAU IISITHA €€ MOHOMOJIEKYJIIPHOT'O CJI0 Ha IIOBEPXHOCTH BOJBI.
Onenka HHAMBUAYAIBHOTO YPOBHSI 310POBbS.

Onenka 6MOIOrMYEcKOro Bo3pacra.

Omnpenenenne CyTOYHOI O palMoHa MUTAHUS.

N3y4yeHne MapKupOBOK IPOMBIIUIEHHBIX U IPOAOBOJIBCTBEHHBIX TOBAPOB.

N3ydenue npaBmi1 TEXHUKH 0€30MaCHOCTH MPU UCIOJIb30BaHUU CPEACTB ObITOBOM XHMHUHU.
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78. U3yuenne MHCTPYKIMIA 10 MCIIONB30BAHMIO U YXOLY 32 OBITOBOI TEXHUKOIL.
79. Uzyuenne MHCTPYKIMIA 10 IIPUMEHEHHUIO JIEKAPCTB.

CRucoK 603MOMICHBIX RPOEKM 06 (UCC1e008AMeNbCKUX PAOOm):
. Kak BeImonuuth yueoHoe uccienoanue? ([IpoekTHO-UCCIeI0BaTEIbCKAS IS TEIBHOCTD. )

. BeisiBnenue cratuctiudeckoit 3akoHoMepHOCTH ¢ (deKTa yrajaplBaHus MPHU PEIICHUH TECTOBBIX 3a/IaHUM.

. [IposiBNeHne NpUHLIKIIA CAMMETPUH B IIOCTPOSHHUH JKUBBIX CUCTEM.

. I3yueHmne BO3MOXKHOCTH CO3aHUsI UCKYCCTBEHHBIX MUILEBBIX MPOJYKTOB (apOMaTU3aTOPhI U MUIIEBBIC 100aBKHU).
. I3yueHme cBONCTB 3epKalbHBIX H30MEPOB Ha IPUMEPE OPTaHUYECKUX BEIECTB KIETKH.

. U3ydyenue nocneacTsuii cOost nepenayn reHeTH4ecKor HHpOopMaIuu.

. MlccneioBanme BIUSHUS pa3HbIX MY3bIKaIbHBIX )KaHPOB Ha CTENEHb 3alIOMUHAHMSI y4eOHOr O TeKCTa.

. I3ydyenue sBeHus: caMoOpraHU3aluy B 00IIECTBEHHOMN )KU3HH YEIOBEKa.

. BesiBiienue touek 6udypkanuu B 6norpadusx U3BECTHBIX YUEHBIX, TUCATENEH, OOIECTBEHHBIX e TeNeH.
10. H3zyuenue coumanbHOii ananTayy MKOIEHUKOB B PEAIbHOM M BUPTYaIbHOM MHPE.

11.M3y4enne nepcrekTHBHBIX HAIPABIEHUH KOCMUYECKHUX MCCIIE0OBAHMIA.

12. W3zyuyenue nepcreKTHB pa3BUTHS HCTOYHHKOB IIUTAHUS — OT 3JIEKTPOMOOHUIEH 10 cMapT(OHOB.

OO NO U WN P

13. Hsydenue Bo3MOKHOCTEN COBPEMEHHBIX MOOMIBLHBIX YCTPOHCTB (cMapT(OHOB, IUIAHIIETOB M Ip.) B CO3JAHMU CHCTEMbI HAOIIOJIEHHUS 3a
COCTOSIHUEM 3/10pOBbs YEJIOBEKA.

14. Vizyuenne 3aBMCHMOCTH YPOBHS caxapa B KPOBH UeJI0BEKa OT TEMIEPATyphl BO3ILyXa.
15.V3ydenne sBnenns MeTe03aBUCUMOCTH Yy JIFOJIE Pa3HOro BO3pacTa.

16. Vccnenosanue kauecTBa MUILEBBIX MNPOAYKTOB HA IIPUMEPE OIpEeeHHs MHUKPOOHOIOrMYECKOro 3arps3HeHHus Xj1e600yIouHOl uiu
MOJIOYHOUW MPOLYKIIHH.

17 BrisiBlIeHHE CTaTUCTHUYECKOM 3aKOHOMCPHOCTU MCKAY KOJIUYCCTBOM YIIJICBOAOB, y1'[OTp66JIHCMBIX B mvaly, U YPOBHCM YCIICBACMOCTHU
IIKOJIbHUKOB.

18. ViccnenoBanue 3aBMCUMOCTH YPOBHS 3a001€BaHUS KAPUECOM y ITOAPOCTKOB OT MOAAEP/KAHUS TUTHEHBI IOJIOCTH PTa.
19. Uzyuenne xauecTBa NUTHEBOI BOMBI B Pa3HBIX pailoHax ropoja.

20. ViccnenoBanye poiu 4eaoBeka B BOSHUKHOBEHUH IJ100aIbHBIX IIPOOJIEM H ITIOMCKE HX PEIICHHUS.

21. Viccnenosanne MaTepuaos ¢ TOUKH 3peHHUs OMOpPa3IaraeMOCTH.

22. PazpaboTka NpoeKTa pasenbHoro cbopa Mycopa.

35



9. YueOHO-TeMAaTHUYECKHE ILIAHBI

Y4yeoHo — remaTnueckui miaan 10 kiaace

HaumeHoBaHue pa3/ieioB U TeM Kou- B ToM umnciie
BO JlaGopatopno | KoHTpoJibHbBIE
YacoB | /mpaKTH4YecK padoThI
ue padoThl
CTpyKkTypa €CTECTBEHHO — HAYYHOIO 3HAHMS: 17 2
MHOroo0Opasue eJIMHCTBA
CTpykTypsl ~ MHpa  NpPUPOABI:  €AUHCTBO 31 6 1
MHOro00pasus
OT CTPYKTYpPHBI K CBOMCTBAM 18 1
[Tpupona B ABMKEHUH, IBHKEHUE B IPUPOJIE 20 4 1
OBONIOIMOHHAs KapTHHA MUpa 17 1 1
Hrorosoe 060011eHIE 11O KypCY 5 - 1
NUTOT'O: 108 14 4
Y4eOHo — TemaTudeckuil miian 11 kaace
Ne HaumeHoBaHue pa3ieiioB U TeM KoJu-Bo B ToM unciie
4acoB JladbopartopHo | KoHTpoJibHBIE
/mpaKkTHYecKune padoTsbI
padoThI
1. PasBuTre TEXHOTEHHON IIUBUIIH3AIT 8 - -
2. BzanmoeiicTBre HAYKU U TEXHUKU 28 3 1
3. | EctecTBO3HaHME B MHpPE COBPEMEHHBIX 20 2 -
TEXHOJIOT Ui
4. | EctecTBeHHBIE HAykKu H  IpOOJIEMBI 23 2 1
3/I0POBbS YETIOBEKA
5. | EcrectBeHHble Hayku U TJ00aibHbIE 18 2 1
POOJIEMbI COBPEMEHHOCTH
I1l. | UtoroBoe 06001IEHNE IO KYPCY 5 - 1
HUTOI'O: 102 9 4
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10. Kputepuu oneHMBaHUS 3HAHUIH 00y4aloUIUXCS

O11eHKA YCTHBIX OTBETOB

OneHka «5» cTaBUTCS B TOM ClTy4yae, €Clid 00yJaroIuncs:

1. OOHnapyxuBaeT 1OJHOE IOHMMaHHE  CYIIHOCTH  pacCMaTpUBAaEMBbIX  SIBICHUH W

3aKOHOMEPHOCTEH, 3HaHHWE 3aKOHOB W TEOpUH, yMeeT TMOATBEPIUTh MX KOHKPETHBIMH

IIpUMepaMu, IPUMEHUTHh B HOBOW CUTYal[MU U IIPU BBIITOJIHCHUM ITPAKTUYECKUX 3aJaHUMN.

JlaeT TodHOE OMpeieNieHne U NCTOIKOBAHNE OCHOBHBIX ITOHSTHH, 3aKOHOB, TEOPHIA.

3. Ilpu oTBeTe He MOBTOpSET JIOCIOBHO TEKCT YuYeOHMKA, a yMeeT OTo0paTh TIJIABHOE,

00HapyKMBAET CaMOCTOSATEIBHOCTh M APTYMEHTHUPOBAHHOCTh CYXKACHHM, YMEET yCTaHOBUTh

CBA3b MEXKIY M3YYa€MBIM U paHEe U3YYEHHBIM MAaTepHaliOM II0 KypCy, a TaKKe ¢ MaTepHajIoM,

YCBOCHHBIM IIPU U3YYEHUU JIPYTUX CMEXKHBIX IPEAMETOB.

VYmeer nenath aHaau3, 000OMIEHHUS U COOCTBEHHBIE BBIBO/IBI 10 OTBEYAEMOMY BOIIPOCY.

5. YMeer caMOCTOSTENbHO U pAlMOHAJIBHO paboTaTh C Y4YEOHHUKOM, JONOJHUTEIbHON
JUTEPATYpPO U CIIPABOYHHUKAMHU.

N
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OneHka «4» CTaBUTCSI B TOM CJydae, €CIIM OTBET YJOBJICTBOPSET HA3BAHHBIM BBIIIE

TpeOOBaHUAM, HO O0YUAIOIIUNACS :

1. [omyckaeT ofaHy HerpyOyro OmuOKy Uiy He Ooliee ABYX HEIOYETOB M MOXKET WX HCIPABUT
CaMOCTOSITSIILHO, WJIH IPU TTOMOIIX HEOOIBIIION ITOMOIIN YUUTEIS.

2. He obnagaet 1oCTaTOYHBIM HABBIKOM PaOOTHI CO CIIPABOYHOM JIUTEPATypOil (Hampumep, YIeHHUK
yMeeT Bce HailTH, MPaBUILHO OPUEHTUPYETCS B CIIPABOYHHUKAX, HO paboTaeT MEJIEHHO).

Onenka «3» craBUTCSl B TOM Cilydae, €CIM OOYYarOLIUICS NMPaBHWJIBHO MOHMMAET CYIIHOCTh

paccMaTpUBAEMBIX SIBJICHUH U 3aKOHOMEPHOCTEH, HO ITPU OTBETE:

1. OOHnapyxuBaeT OTHeNbHBIE MPOOENTbl B YCBOCHHHM CYIIECTBEHHBIX BOIPOCOB Kypca, HE
MPEMSITCTBYIONINE JaJIbHEHIIIEMY YCBOEHHUIO ITPOrPaMMHOI0 MaTepHraia.

2. VcnobIThIBaeT 3aTpylHEHHMs B IMPUMEHEHHM 3HAHWM, MJIM B TOATBEP)KICHUU KOHKPETHBIX
IPUMEPOB MPAKTUUECKOI0 IPUMEHEHUSI TEOPHUH.

3. OTBeYaeT HEMOIHO Ha BOMPOCH YYHUTEINS, WA BOCIPOM3BOAMT COJEpP)KaHUE TEKCTa ydeOHUKa,
HO HEIOCTaTOYHO IIOHUMAET OTJEJbHbIE MOJOXKEHHUs, MMEIOLIUEe Ba)KHOE 3HAUYE€HUE B 3TOM
TEKCTE.

4. OOHapyXHBaeT HEJOCTaTOYHOE NMOHMMAHUE OTJAEIbHBIX IOJOKEHUH IpPHU BOCHPOU3BEIECHUU
TEKCTa y4yeOHUKa, WIM OTBEYAET HEMOJIHO Ha BOIPOCHI YUMUTEINs, JAOMYCKasi OfHY — JIBE TpyObIe
OLIMOKH.

OneHka «2» CTABUTCS B TOM ClIy4ae, eClid 00yJaromunics:

1. He 3HaeT u He MOHUMAET 3HAYUTENHHYIO HJIM OCHOBHYIO YacTh MPOrPaMMHOI0O MaTepuasa B
IpeJieNax MoCTaBIEHHbBIX BOIIPOCOB.

2. Nwmeer cnabo chopMUpoBaHHBIE U HEIMOJHBIE 3HAHUS U HE YMEET NPUMEHATh UX K PELICHUIO
KOHKPETHBIX BOIIPOCOB.

3. Tlpu orBere (Ha OJWH BOIPOC) JIOMYyCKaeT Ooyee ABYX IpyOBIX OMIMOOK, KOTOPHIC HE MOXET
UCIPABUTD JJaKe MPH MOMOIIY YUUTES.

OneHKa NMUCbMEHHBIX CAMOCTOSITEIbHBIX H_KOHTPOJbHBIX PA0OT 00YYAIOLIHUXCS

Ouenka _«35» cTraBuTCa 3a pabOTy, BHINOJHEHHYI0 0e3 OmMMOOK M HEIOYETOB HIIM MMEIOUIYI0 He
0oJsiee 0IHOrO HEOUETA.
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Ouenka «4» craButcs 3a pabOTy, BHIIOJHEHHYIO MTOJHOCTHIO, HO IIPH HAJTMYUH B HEW: a) He Oolee
OJTHOM HerpyOoil OIMOKHN U OJHOTO HeJoueTa; 0) Wik He 0ojiee IBYX HEeJOYETOB.

Ouenka _«3» CTaBUTCS B TOM CIy4yae, €CIM YYCHHK NPABHILHO BBITOIHUI HE MEHEE MOJOBUHBI
paboTHI WM JOMYCTHII: a) HE Oojee ABYX rpyObIX ommOOK; 0) wim He Oojee OJHON TpyOoH u
OJTHOHM HerpyOoil OIMMOKK M OJHOT0 HEJAOYETa; B) UM He Ooyee ABYX-TpeX HEerpyObIX OMIHOOK; T)
WIA OAHOM HerpyOoi OImMOKM M TpeX HEIOYETOB; J) MM MpPHU OTCYTCTBHUH OLIMOOK, HO TpHU
HATMYUHU YETHIPEX-TIATH HEI0YCTOB.

Ouenka_«2» CTaBUTCS, KOTJa YHCIO OIMIMOOK M HEIOYETOB MPEBOCXOIUT HOPMY, TPU KOTOPOI
MOXeET OBITH BBLICTABJICHA OLICHKAa «3», UM C€CJIM MPaBHUJIBHO BBIIIOJIHCHO MCHCEC ITOJIOBUHBI
paboTHI.

Ouenka «I» cTaBUTCSI B TOM Cllydae, €CIIM yYEHHK HE TMPUCTYNal K BBITOJHEHUIO PaOOTHI WIIH
MpaBUJILHO BBIONHII He Oosnee 10 % Bcex 3amaHui, T.e. 3ammcall yCJIOBHE OJIHOM 3aJaud B
OOMIETPUHATHIX CUMBOJIUYECKIX 0003HAYCHHUSIX.

Yuumeno umeem npaso nocmasume Y4eHUKY OYEHKY 6bluie MOU, KOmMopas npedyCMOmpeHda
CHOPMAMUY, eCllU YUeHUKOM OPUSUHANBbHO 8bINOJIHEHA paboma.
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11. KOHTPOJIbHO-U3MepHUTeIbHbIE MATEPHAJIbI

10 knacc
KonTtposbnas padora no teme: «CTpyKTypa MUpa NPUPOJAbI: €AUHCTBO MHOT000pa3us».

Bapuanr 1.
1) Mcnonb3yst HUXKe MPeloCTaBlICHHYIO Ta0nuily, pa3oeiite ruianeTsl COMHEYHOW CUCTEMBI Ha JIBE

rpynnsl. B gem NPUMAHDL TAKOTO PACIIPE/IENCHUS 1 KAKHUE ILIAHEThI BXOI[SIT B Ka)XJ1YIO IPYIITY

MnaHeTa Paccmﬂ— flepnon, 06» Macca i Cpe;J,Hmm CpenHﬁq J‘Iepwo,u TeMnepa— CDCTaE armo-
Hue oT pailtenust | (8 mMaccax | SKBRTOPM- - [NOT- : BpalGHWs Typa chepb ‘
ConHua BOKpYr i 3emnu) CancHeili pa- HOGTH BOKPYr 0GKM ' MoBepx- :
{a.e.) . ConHua or- B 17iV/¢} {r/fcm®) :(3eMi. cyT.).  HoCT
HOCUTENBHO ! (B pa)zvlycax : {X)
‘asea,u, ne'r) 3EMJ'H/!) ]

MeDKyDVM 0387 | 0241 : 0,055 | 0,383 ' 543 5865 . 90-ag IPaKTMECKM |
e _H{, H ,“3 “ . N . . H OTCVTCTBVBT :
\Bewepa | 0723 0615 0815 0049 . 524 24302 | 735 T coN,
(Sewrs 1000 | 1000 | 1.000 1000 100 190-325 N, O
1524 1881 o107 | 0583

| B 11,868 | 11,209
‘camypn | 29,666 | 9,449
- Ypar 84,048 | 14,500 . 4,007
; Henyn 65,491 . 7,204 | 3,883

[Nmyron | 89,231 24573 o002 . 0187 A Ne oH, |

2) [lepeuncnure Haubonee oOLIME 3aKOHBI COXPAHEHUS! IPUPOIBI U ,1I0 BOZMOXKHOCTH, 3alMILINTE
ux GOPMYIIBIL.

3) Uto Takoe merabonu3m?

4) IloctpoiiTe NATUYTOIBHUK U CAETANTE €ro NapaljiebHbII NepeHoc.

Bapmuanr 2.
1) Hcnosnp3ys HIOKE MPEIOCTABICHHYIO TaONUIly, TOSCHHUTE MOYEMYy HE yKa3zaHa TeMmIeparypa
MOBEPXHOCTH YeThIpeX MmiaHeT? O 4eM rOBOPUT MX IUIOTHOCTh, €CIIU IUIOTHOCTh BO3AyXa 3€MHOU
atmochepst 1,29 kr/m*?

Mnanera Paccmﬂ- Hepwop. 06» Macca H Cpeu.Hmm : Cpegusia i Nepuog ‘7 Temnepa- " Cocras aﬁ\-/‘t-): :
HME OT | pailieHusi (B Maccax | sKsatopw- - nnoT-  spaledns - Typa cepb :
CorHua BOKDYT  § 3emiu}  *anbhwil pa- . HOCThE | BOKPYT OCW ' MOBEPX- )
{a.e.) - ConHua oT- 4 ANYGC (.—/CM3) <(38MH. CYT.) | HOCTMW
HOCUTEMbHO | ‘(B pammycax i (X)

; aBea,u ne'r) 3 3exvuw|}

0887 | 0241 0055 | 0388 543 | 5865 . copen TParmecn |
C R _ OTeyTCTRYeT

: 0723 0615 | 0815 0049 | 524  oasoz . 7351 COLN,
‘Bewns_ 1000 ¢ 1.000 | 1.000 | 1.000 | 552 |  1.00 180- 325 |
Mapo 1524 1881 | 0107 | 0538 IR ’
;wK_)nvrrep . 5,204 | 11,868 3;;830 11,200
‘Catypr | 9583 | 29,666 " as.158  gaa9
Ypar | 84,048 | 14500 | 4007

 Henmyw 64491 : 17204 ' 3,883

Miyton 39 231 24573 | 00025 . 0,187

2) Kaxk pacmmgpoBbiBaercst TepMuH «ATO»? 13 uero AT® cocTout u 1j1st 4ero npeaHazHaueHa?
3) Kakue Bunpl cummerpun Bol 3naete? [IpuBenute npumeps! U3 CBOEH ) KU3HEHHON MTPAKTHKH.
4) TlocTpoiiTe TPEYrOMBHUK U CIENAlTe ero mapaielbHbIN MepeHoC.

Bapuanr 3.

1) Mcnonb3ys HUKe NpeoCTaBICHHYIO TaONInIy, HallIWTe 3a CKOJIBKO CYTOK JIENal0T OJUH 000pOT
Bokpyr Connua Mepkypuii, Benepa u Mapc.
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Mnasera  Patcron Mlepnon, of-~ Macca | CDEH.HVW! «Cpepimsis | lNepuoa TTeMne.D;:ﬂ‘ Cocrae arwo-

Hue or paiteHus | (B Maceax © aKBaTopu- 0T~ § BpaleHns TYpa
0 . chepb
ConHua BOKpYr i 3eMnu) anbHoili pa- . HOCTh | BOKRYT OCK | NOBEPX- L
{a.e.) - ConHua or1- B ANYGC (r/cM3) c(3eMH. cyT.) .  HocTW ¢
HOCUTENbBHO ! (8 paguycax : {K)
asea,u ne'f')‘ 3exvmm) :

MepKyva 0387 0241 0055 | 0383 543 | 5865 . 90.gop  TpaKreca |
—_— D o oroyromayer
BeHepa . 0723 . 0615 | 0815 0,949 ; 524 [ 243,02 735 | o
Bews 1000 i 1000 | 1000 :' 1000 | 552 | 100 190-325 |

Mapo 1524 1 1,881 | 0,107 - 150-260 ¢ CO. M.

jHIOnvrrep i 5204 0 11,868 ;317830‘
(Carypn | 9,583 | 20666 & 95,150 | :
{ Ypan | 19187 | 84,048 14,500 | 4,007

{Hemyn | 30,021 | 164 491

18 17,204 3,883
[Mmyron 39,231 | pas73

0.0025 . 0,187

2) Kakue Bunpl Opoxxenus: Bel 3Haere? Fz[e C HUMH BCTPEYAINCh B CBOEH MPAKTUKE?

3) B uem 3akimovaercsi MaTepUabHOE SIMHCTBO MUpa?
4) TTocTpoiiTe KBaIpaT U CIENAiTe ero mapauielIbHbIH ITepeHoC.

Bapuanr 4.

1) HWcnonk3ys HIKE MPEIOCTABICHHYIO TAOJUIy, BBIUMCIUTE 32 CKOJBKO YACOB JIENAIOT OJUH
o0opot BOKpyr cBoeit ocu Mapc,lOnutep,Catypu,Hentyn. Kakas mianera Bpaiaercst MeIjieHHEE

BCETO U B KaKyI0 CTopOHy‘7

I'InaHeTa Paccmﬂ- Hepwop. 06»‘ Macca H Cpeu.Hmm Cnpe;:l,Hﬂ;_ J‘Iepvfc?,b.r ‘7 TeMne.pv;af Cocras -‘a’ﬁ-/«t;: -
HUe oT paierus | (8 Maccax - oKBaTOPU- noT- i BpawWeHus | Typa cpephb ;
CorHua BOKpYr 3eman)  anbHpil pa- . HOCThE | BOKPYT OCW ' NOBEPx- y
{a.e.) - ConHua or- ;. BMyc {rfcm®) - (38MH. CYT.) ! HoCTW
HOCUTENBHO | ‘(B pamuycax ) (X)
kasea,u ne'r) 3 3exvuw|} :
 Mepiypuii 0,387 0,241 f 0,085 © 0,383 543 | 5865 . o0.gap parTadecK
L B L ’ D i OTCYTCTRYET
‘Bewepa | 0723 0615 | 0815 | 0949 24302 1 7351 CO, N,
; = J e R P ——

‘Bemas 1,000 | 1.000
Mapo | 1524 L 1881 | 04107 | 0.693
onmep . 5204, 11868 317,830 | 11,200
‘ 9583 | 29666 | 95150 9449 |
19187 | 84048 14500 . 4007 |

| Henmyn f30,021 f1s4491 ¢ 17,204 3,883

190 325 ;

pElHW

[Mayron 39,231 | 245,73 | 00025 . 0,187

2) Yem orimuarotcs 2 (asbl (1)0T0CI/IHTe3a‘7

3) B kakoii nociae10BaTeNbHOCTH PACXOAYIOT OpraHUYeCKUE BELLIECTBA KUBbIE OPTaHU3MBbI?

4) TloctpoiiTe poM0 U clesaiTe ero napauieabHbIH MepeHoC.

KonTposbnasi pabora mo teme: «OT CTPYKTYPBbI K CBOHCTBAM).

Bapuanr 1.
1) Yro sBnsercst GpyHIaMEHTAIBHBIM CBOHCTBOM JKUBOTO?
2) Ckonbko BUI0B HykIeoTH10B B JJHK?

3) Kak Ha3bIBaeTCs KaXIblii TPUILJIET ¥ CKOJIbKO aMUHOKHCIIOT OH KOJUPYET?

4) Yro Takoe CTPYKTYPHBIC TCHBI?
5) Kakue cucreMaTnyecKre KaTeropuu ycTaHoBmI JIMHHEH?
6) IlepeurciuTe BCe MIETOYHBIC METAILIBI.

7) UYewm ornuyarotcsi pabOTh HMIIPECCHOHUCTOB M PUBEPIKCHIICB TPAIUIIMOHHOM )KUBOHCH ?

Bapuanr 2.

1) Ilo CKOIBKUM COYETAHHSIM HYKICOTHIOB YATACTCSA T€HETHUECKUI KO/?

2) Yro sBAsIeTCS XapaKTePUCTHKAMU TeHETHYECKOro Koaa?
3) Uro Ha3bIBaeTCS TPAHCKPHUIIIUCH?
4) Yro npencrasiser codoit MPHK?



5)
6)
7)

Korpma u kem ObLJT yCTaHOBJIEH IEPHUOIUYECKUAN 3aKOH XMMHUYECKUX JIEMEHTOB?
[Tepeuncnurte Bce MHEPTHBIE Ta3bl.

Yem oTiinyaroTcst paboThI, BBIITOTHEHHBIE HA JIepeBe, CTekie U TkaHu? [IpuBeanre
HPUMEPHI.

Bapuanr 3.

1)
2)
3)
4)
5)
6)
7)

KakoBa mpon3BouTENBHOCTh pUOOCOM?

Uro Takoe TPHK 1 uto ona u3 cebs npeacrasiset?

[Tonmucoma - 310?

KakoB pacxon monekyn AT® u 3HeproeMKocTb pu OMOCHHTE3€e Oenka?
CKOJIbKO BUJOB aMHUHOKHCIIOT B Oeske?

[lepeuncnute Bce rajiOreHsbl.

Yro 0011ero u ueM OTIMYAIOTCS H300paxkeHus Ha cTpaHuue 158 yueOHuka?

Bapuanr 4.

1)
2)

3)
4)
5)
6)
7)

Yto Takoe TakCOH?

YeM oTiIMYAIOTCS APYT OT APYra HOHATHS «IIEPUOI» U «TPYIIIIa» B MEPUOIUIECKOM TabIuIe

XUMHYECKHX AJIEMEHTOB?

ITepeuncnure 10 meTamios.

Yro takoe uzomepsni? [IpuBenute npumepsl.
KakoBa poib Tpex OCHOBHBIX 1IapcTB B Ouocdepe?
YTo TaKOoe aTOMHUCTHKA U KOI'’Ja OHAa BO3HHKIA?

Yto cunTan rnaBHeIM BunceHT BaH I 'or IIpu CO3AaHNHN KapTHHB «Cras BOPOH Hal ToJIeM»?

KOHTpOJIbHaﬂ pa60Ta o TemMe: «Hpupona B IBHKCHHUU, IBUKCHUE B IIPUPOAEC».

Bapuanr 1.

1)
2)
3)
4)
5)
6)

UYro Takoe 3BYyK, KaKH€ €ro XapakTepucTUKu Bel 3HaeTe?

UYro Takoe XUMHUYECKasi peaKIus?

Kakwue yacTuiibl MOKHO pa3roHsTh B YCKOPUTENAX (KoJutaiaepax)?

3a cuer yero paboTalOT MOJIEKYISIpHbIE MOTOPBI, KAKOB UX cpaBHUTENbHbIN KI1/1?
[Touemy ameba nBusxercs?

Urto Takoe HeoOpaTuMeIil iporiecc? MOXKHO I €ro 00paTUTh BCIIATH?

Bapuanr 2.

rpOdE

o

6.

UYro Takoe cucreMa orcuera? Kakne CO Byl 3HacTe?

Urto Takoe siepHas peakius?

Uro takoe pananoakTUBHOCTH? KeM u mpu Kakux 00CTOsITeNsCTBAX OblIa OTKpPHITA?

Kak HaxoIaT CKOpOCTh XUMUYECKHUX peakuuii? OT 4ero oHa 3aBUCHUT IIPU
B3aUMO/JICUCTBUH BEUIECTB OJHOIO U PA3HBIX arperaTHbIX COCTOAHUI?

U3 yero cocToST MBIIIIIBI?

Yem ornuvaercs kinaccudeckas pusuka HeroToHa OT coBpeMeHHON (GM3UKN DUHIITEHA?

Bapmuanr 3.

1)
2)
3)
4)
5)
6)

Yro takoe nuHamuka? Kakue cuiibl B iuHamuke Bol 3HaeTe?

Kaxue Bunpl xumMuueckux peakuuii Bel 3Haete?

W3 yero cocTouT pailuoakKTUBHOE U3TyYeHHE?

YeMm omiinyaroTes KaTaauzaTopsl oT HHTuouTopos? K yemy oTHoCsTCS hepMeHTHI?
Ha uro noxoxe JBUKEHUE KI'YyTUKOB U PECHUYEK OJJTHOKJIETOUHBIX OpPraHU3MOB?
Kakoli noH oka3bIBaeT ynpaiisiollee AeCTBUE Ha MBILLIEYHOE IBUKEHUE?

Bapuanr 4.

1)
2)
3)
4)
5)
6)

Yo Takoe MEXaHUUYECKOE JBUKEHHUE, KaKHE XapaKTEepUCTUKU ero Bam u3zBecTHbI?
Kakue Bunpl siepHbIX peakiuii Bl MoxxeTe BbIAECTUTD?

Meps! 3aIIUTHI OT PaJMOAKTUBHOIO U3TyYEHHUS.

Kak nelicTByeT cBsi3Ka ABYX OCIKOBBIX MOJIEKYJI: MUO3WHA U aKTUHA?

Urto Takoe sHTpomUs?

Uewm orimvaercs nudpakius oT aucrepcun’?
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KonTpoabHas padora 1o teme: «IBOJIOIHUOHHAT KAPTHUHA MUPA».
Bapmuanr 1.
1) Yto 03HAYAIOT CIIEIYIONIME TEPMUHBI: KOallepBaThl, QIyKTyaruu, Hoochepa?
2) Kak sBomormonupyer Hara 38e371a - Connie?
3) Yro Bei 3naere o B.I1. Bepuaackom?
4) TlpuBeauTe mpuMepbl OMOJIOTUYECKOTO MPpOorpecca U perpecca.
5) Uro cmocoOCTBOBAIO 3apOXKACHUIO OMOIOTMYECKO KU3HH Ha 3emiie?
Bapuanr 2.
1) UYro o3HaYaOT Cienylone TePMUHBL: MOHOIICHTPU3M, aIbTPyHU3M, OudypKarum?
2) Kak sBomtoronupyer rianera 3emiis?
3) B kakoii obnactu 3HaHu# padoranu A. @puaman u 3.Xa061? B ueM ux goctrxeHus?
4) Kaxkue coBpeMeHHbIe pachl Bel 3HaeTe?
5) Uro cmocoOCTBOBATIO 3apOXKACHHIO OMOIOTHYECKOM KHU3HH Ha 3emiie?
Bapuanr 3.
1) UYro o3HaYaOT CIeIyIONIMe TEPMUHBI: TOMUHOUI, TOJIMIICHTPU3M, ITAHETO3eMaIIH ?
2) Kax poxnaroTcs 3Be3/1b1?
3) B uem cocrout rumoresa O.10.11Imuara?
4) B u4em cocTouT camoopranuzauus? [lpusenure npumepsl.
5) Uro criocoOCTBOBAIO 3apOXKICHHIO OMOJIOrMYECKOM KHU3HU Ha 3emiie?
Bapuanur 4.
1) Yro 03HAYAOT CIACAYIONINE TEPMUHBI: OHOIM033, aJUIOr€He3, KOCMOTOHU?
2) Kak sBomonmonupyet Beenennas?
3) IlpuBeauTe mpuMepsl 2-X BHIOB 0TOOpA.
4) Yro Brl 3HaeTe 0 HeaHaEpTANIbIAX ?
5) Uro crtocoOCTBOBAIO 3apOXKIACHUIO OHMOIOTHYECKOI KI3HH Ha 3emiie?
Bapmuanr S.
1) Yro 03HAYAIOT CIACIYIONIME TEPMUHBI: MYTAIUs, QpOTEHE3, DYKAPHOT?
2) Kax 3BONIOIMOHUPOBAI YEIOBEK?
3) Uro Bei 3naere o U. apBune?
4) Jlns gero co3maHbl MEKAyHapoaHble opranusamuu (Ha npumepe OOH)? Kak
pacudpoBbIBaeTcs JaHHas abObpeBuarypa’?
5) Uro crocoOCTBOBAIO 3apOXKICHUIO OMOIOrMYECKOM KHU3HU Ha 3emiie?
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12. KoHTpOJIbHO-U3MepUTEeIbHbIE MATEPUAJIBI

11 knace
KonTpoabsHasi padora no teme: «Pa3BuTHe TeXHOTeHHOI LUBUIN3AIUM.
BapuanTt 1
1) Yro 03HAYACT CIIOBO «TEXHHUKa»?
2) Kaxwue 1Be GyHKIMH BBITOTHSI PEMECICHHUK?
3) KakoBbl BaXXKHEHIIINE YePThI PA3BUTHUS TEXHUKH HA COBPEMEHHOM JTarie?
4) KakoBblI INIaBHbIC CBEPIICHHS TOKATTUTATUCTHYSCKOrO IEPHO/IA PA3BUTHSI TEXHUKH?
5) B kakux, 1MyHO BaMu mpouMTaHHBIX JIMTEPATypPHBIX pou3BeaeHusX (3 u Oomnee
IIPUMEPOB) PACKPHIBATIOCH PA3BUTUE TEXHUKU?
Bapuant 2
1) KakoBbl 0COOCHHOCTH TEXHUYECKOH e TeIbHOCTH ?
2) UYrto Bxoaut B nouHsTHe «L{uBrmu3amnms»?
3) Uro ornmuaer HHPOPMALMOHHYIO TEXHUKY?
4) Kax BbI 1ymaere, Oy/JeT JIM CO3/1aH UCKYCCTBEHHBIH HHTEIUIEKT U KOra?
5) KaxoBblI Il1aBHBIC CBEPIICHHS KAITUTATUCTUICCKOT0 TIEPHO/Ia PA3BUTHS TEXHUKH?
Bapuant 3
1) Ilouemy omHUM U3 onpezeieHu YenoBeka sBisiercss «Homo faber»?
2) KaxoBo COOTHOIICHME IMBUIIN3AIMY, TEXHUKH U KYJIBTYphI Ha Bamn B3rs?
3) B kakux, muuno Bamu yBujeHHBIX KUHOGHIBMAX (3 1 00Jice MPUMEPOB) PACKPHIBAIOCH
pa3BUTHE TEXHUKU?
4) Yro OTIMYAET MAIIMHHYIO TEXHUKY?
5) KaxoBbI mpo0ieMbl COBPEMEHHON TEXHOTCHHOW I[HBHIIH3AIINAHN?
Bapuant 4
1) Kakyo nesiTe’qbHOCTh BEIyT JKMBOTHBIC, HACEKOMBIE M NTHIEI? YeM 3T0 00yciioBiieHO?
2) Kakwue cpenpl oOutanus Bei 3Haere?
3) Kakwue npeamersl OBITOBOI TeXHUKH BbI MOKeTe MpuBeCcTH B ipumep?
4) Yto Takoe TEXHOPOOHS U B YEM OHA 3aKITF0YaeTCs?
5) KaxoBbI BU/IbI OTBETCTBEHHOCTH TEXHOIMCHHOMN IIMBUJIM3ALUH (IIPUBEIUTE KOHKPETHBIC
npuMepsl)?

KonTposbnasi pabora no teme: «B3anmopaeiicTBue HayKu ¥ TEXHUKW.
Bapuanr 1.
1) B uem 3akmoyaercs «3070TOe MpaBuiIo» Mexanuku? Kornma oHO cripaBeanBo?
2) Tlouemy miaBaeT CyIHO, XOTSI OHO CIICTIAHO U3 TOHYIIEr0 MaTepraia - CTaiu?
3) B xakom jgecAaTuiIeTHH, KeM M Kakue ObUIH 3alylIeHbI CaMbIe YCIESITHbIE KOCMUYECKUE
anmapatbl? YTo oOecrieunBaeT ux sHepruei?
4) KakoBo yctpoiicTtBo Tpanchopmaropa, popmyinsr KITJ] u koaddurmenrta rpanchopmarium?
5) Ilepeuncaute Uana3oHbl PaIUOBONH, CHEPhl HX UCTIOIb30BAHHS.
Bapmuanr 2.
1) Tlepeuncnute MPOCThIE MEXAHU3MBI.
2) Yro Takoe Bo3ayxoruiaBaHue? KakoBbl €ro MpUHIIHITG?
3) Kakue mpumepsl TeIIoBbIX ABurareneit Bor Mokere mpusectu? Kak Haxomst ux KITJT?
4) Tlouemy Tpanchopmarop ryaur?
5) ITouemy MOOHIBHYIO CBSI3b HA3bIBAIOT COTOBOI? UeM cOTOBAsI CBSA3b OTIMYACTCS OT
CITYTHUKOBOM ?
Bapuanr 3.
1) Yro Takoe peayKTop, U3 Yero OH COCTOUT U TJe Bbl ¢ HUM BCTpeUanuch Ha MpPaKTUKE?
2) Tlouemy neTaroT caMOJIEThI ¢ TOYKH 3peHus Gpusuku? KTo u3obpen mepBblii camoneT?
3) KakoBbl mpo01eMbl COBPEMEHHOM TETIIO3HEPTETUKH ?
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4)
5)

[Touemy 3a 37EKTPOIHEPTHUIO YETIOBEUECTBO JTOJIKHO 3aINIaTUTh IBAXKIbI?
OT 4dero 3aBUCUT YHEPTHUS PATHUOBOIIHBI U YEM 3TO OMACHO?

Bapuanr 4.

1)
2)
3)
4)
5)

Hapucyiite Buapl paBHOBECHS U MOAMUIINTE UX.

Urto Takoe peakTUBHOE ABUKEHUE, KAKME BUJbl PEAKTUBHBIX JBUraTeneil Bel 3Haete?
Kak ycTpoeH anekTporeneparop 1 rje OH NpuMeHseTcs?

HazoBwute sxonoruueckwnii Bpen ot padorsl [DC; TOC; ADC.

UYro paccmaTtpuBaeT reomeTpuueckas ontrka? KakoBbl OCHOBHBIE 3-H 3aKOHA
TEOMETPUUYECKON ONTUKH (IaliTe TONBKO UX Ha3BaHUs)?

Bapmuanr S.

1)

2)
3)
4)
5)

Uro obwenunusier Apxumena, Jieonapao na Bunum, [Ton3zynosa, UepemanoBsix u Jx.
Yarra?

KTo siBsieTcss TEOPETUKOM M KTO MPAKTUKOM PEaKTUBHOrO JBMXKeHUs B Poccun?
Kaxkue Bup! anektponsurateneit Bol 3HaeTe? B uem ux npenmyiiecrsa?

KakoBbI myTH pa3BUTHs aJIbTEPHATUBHON SHEPTETUKU ?

[Tepeuncnure onTUYECKUE MPUOOPHI.

Bapuant 6. KakoBsI 1Be cTOpOHBI H300peTEeHUA?

1) KaxoBbI OCHOBHBIE COBETCKHE JJOCTHKEHUS B 00JIACTH KOCMHUUECKHUX UCCIIETOBaHUI?
2) Kak ycTpoeH rajgbBaHUYECKHid 2JIeMeHT? MOXKHO JIH €r0 BOCCTAHOBUTH?
3) Yro Takoe anekrpoMaruutHast BonHa (OMB) u mouemy oHna mMarepuaibpHa?
4) Kakue Bujpl TuH3 BBl 3HaeTe, r/ie OHU MPUMEHSOTCS?
Bapuanr 7.
1) Tlouemy B 18 Beke B Poccuu n300peraTenbcTBO OTCTABAJIO 10 cpaBHEHHIO ¢ EBpomoii?
2) KakoBbl OCHOBHbBIC aMEPUKAHCKHE JTOCTHKCHHSI B 00JIACTH KOCMUYECKHUX U CCIICIOBaHUIT?
3) Uro Takoe EMKOCTh aKKyMYJISITOpPA M KAKOBO €r0 BHYTPEHHEE COMPOTHBIICHHE?
4) Kto mepBbIM MOTYYHII AIEKTPOMAarHUTHYIO BOJIHY (OMB) 1 kTO mepBbIM €€
3apeructpupoBaii? Kak Ha3bIBalOTCS 3TU YCTpPOMCTBA?
5) KaxoBo cTpoeHue yenoBeueckoro riasza? B yem 3akimrouaeTcsi MOHATHE «aKKOMOIALUsI»?
KonTpoasHas padora no teme: «EcrecTBO3HAHME B MUPE COBPEMEHHBIX TEXHOJIOTHIi».
Bapuanr 1.
1) TlepeuncnuTe BOIHOBBIC CBOMCTBA CBETA.
2) Kro n3zo0pen nazepsl u Kak OHH paboTaroT?
3) Kaxkue cTpaHbl BXOAAT B «SI€PHBINA KITy0»?
4) Yto HeNnb3s nepeiaTh C MOMOIIBIO JCKTPHYSCKUX CUTHAIOB?
5) IlpuBemute npuMepsl pUMeHEeHUs TedIIOHa; MOIUCTHPOIIA; OIUBUHIIXIIOPU/IA;
(deHomnmacTos.
Bapuanr 2.
1) Yro Takoe OMHOKYJISIpHOE 3peHHe?
2) Kakum 00pa3oM MOXKHO HOJYYHTh JKEITHIN, MyPIYPHBINA 1 roay0oi nBeT?
3) IlpuBeauTe mpUMEPHI TUIIOB JIA3EPOB.
4) T ne ucnionb3yroT siepHyo 3ueprur? Kakossl nepenekrussl B PC (5)?
5) HazoBuTe 0a30BbIe KOMITOHEHTBI KOMITBIOTEPA.
Bapuanr 3.
1) Kakumu Tpems criocodamMu BO3MOXKHO pa3/ielicHue H300paKeHHUs ISl IPABOrO M JIEBOTO
riasza’?
2) Yo takoe GoTodPPeKT U KTO ero oTKpsui? B ueM 0cOOEHHOCTh BHYTPEHHETO
doroaddekra?
3) Kakas sHeprust BbIICISCTCS IIPU JICIICHUN OTHOTO aTOMa ypaHa U IPH CHHTE3€ OHOTO
aTtoma reiaus?
4) KaxkoBa o011asi OCHOBa COBPEMEHHOI 00paObO0TKH HHPOPMAIIMU PA3TUIHBIX BHIOB?
5) Yewm ornmuaercs monusTHieH? ['1e OH HaIen mpuMeHeHne?
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Bapuanr 4.
1) Yro Takoe rojorpadus, Ha KaKOM CBOWCTBE CBETa OHa Oa3upyeTcs?

2)
3)
4)
5)

KaxoBs1 0a3zoBbIe 11BeTa?

KaxoBbI cBOMCTBA JIa3€pHOTO U3ITYICHUS?

[Touemy 3aTpyAHEHO UCIIOIB30BAHNUE TEPMOSACPHON SHEPTUH?
Jns1 4ero HyHbI CYNIEPKOMIBIOTEPHI?

Bapuanr 5.

1)
2)
3)
4)

5)

Kakoe uznyueHue u moueMy UCIoNb3yeTcs A1 CO3JaHus TOJIorpaMmbl?

['me mpumensieTcs Ha npakTHke GoTorddexT (He MeHee S mpuMepoB)?

KTO OTKpBIT paiiOaKTUBHOCTD Y €€ KOMITOHEHTHI?

KakoBa ucropus 3amnucu u XxpaHeHust “H(QpOpMaIuy co BpeMeH MePBOOBITHOIO YeTTOBEKa 1
IO HAIUX JHEH?

Urto Bl 3HaeTe 0 kKaydyke U pe3uHe?

Bapuanr 6.

1)
2)
3)

4)
5)

Kakue 1Be BOHBI CO3/1aI0T rojorpaduieckoe n300pakeHue u rie oHo popMupyercs?
[Tepeuncnure o0nacTu NPUMEHEHHUS Ja3€POB.

J171st 4ero «MedeHble aTOMBD) MPUMEHSIOT B MeIUIIMHE 1 Ononoruu? Uto moka3bpiBaet
PaAMOAKTUBHBIN aHAJIN3 B apXEOJIOTHU?

Uro HazeiBaercs DJIT, nnogom, TpaH3UCTOPOM U UHTETPATTBHOM MUKPOCXEMOM ?

Urto Takoe OMOTEXHOIOTHH U JUIS YeTO OHU HYXKHBI YEJIOBEUYECTBY?

Bapuanr 7.

1)
2)
3)
4)
5)

UYro Bri 3naere o P. Onmenreitmepe, 2. Temnepe u A.Jl. Caxapose?
UTo BXOAUT B MOHATHE «MHPOPMAIIOHHBIE TEXHOIOTHI»?

Yro Bl 3Haere o cBepXIpoBOAUMOCTH ?

[IpuBenuTe MprUMEpPHI ECTECTBEHHBIX U NCKYCCTBEHHBIX MOJIUMEPOB?
KaxoBo Oymyiee TeneBuacHus ?

Bapuanr 8.

1)
2)
3)

4)
5)

KakoBo ycTpolicTBO siiepHOro peakropa?

B yem 3axmrodaercss KIOHUPOBAHUE U €T0 MOCIEACTBUA?

HazoBute coBeTckuX U poccuiickux naypeatroB HoGeneBckoil npemun B o0nactu
€CTECTBEHHBIX HayK.

Uem oTiiyaroTcs Apyr oT apyra miasMeHnHubsie U KK teneBuszopbi?

Jy1s1 uero NpuMEHSI0TCS TOI0rPaMMBbl?

KonTposbHas padora no teme: «EcTecTBeHHbIEe HAYKH H NP00JIeMbI 310POBbSI
4eJI0BEKa.

Bapuant Ne 1

1)
2)
3)

4)
5)

Kak popmynupytrorcs 3akonsl ['peropa Mennens?

Yro Takoe 370poBbe?

[TpuBenuTe mpuMepsl 3a00€BaHN, BBI3BAHHBIX HEJJOCTATKOM KaKOro-1ubo BUTaMUHa (He
MEHee TPeX).

Yro Takoe JIeKapCTBEHHOE CpeacTBO? M3 4ero ux u3BJICKarOT?

HazoBure dakTopsl pacnpocTpaneHus: THPEKIINOHHBIX 3a00IeBaHUIA.

Bapuanr Ne 2

1)
2)
3)
4)
5)

KakoBa 6uonorudeckas kinaccuduxarius yeinonexa?

KTo BBEIN MOHATHE «TOMEOCTa3» U B YEM OHO 3aKIF0YAETCA?
KakoBbI NpUHLKIIBI CIOPTUBHON TPEHUPOBKU?

KakoBa pons BuTamuna A u Butamuna E?

B uem Bpen ot kypenus?

Bapuant Ne 3
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1) Yro takoe red? reHoTun? GeHOTHIT?

2) Kak padoraror mpisi? YUro ornryaet yenoBeka? OTBET AaTh C pa3HbIX CTOPOH 3PEHHSL.

3) Uro siBnsieTCss KCTOYHUKOM BUTaMUHOB?
4) KakoBa coBpeMeHHasi TAKTHKA OOpPbObI ¢ MHPEKIIMOHHBIMH 3200JICBAHUSMU ?
5) B uem Bpen ot ankorous?

Bapuant Ne 4

1) Yro Takoe rennas tepanus? Uro Obu10 3aBepuieHo B 2001 romy?

2) Kak paboTaroT MBIIIIb?

3) Kaxk ¢popmupyercst npuobpereHHbIit nMMYHHTET? [IprBeANTE KOHKPETHBIN TIPUMEP
4) KakoBbl OCOOCHHOCTH MUTAHHS B PA3IMYHBIX PETUOHAX HAIIICH MIaHeThI?

5) KakoBbI MIPUHIIKITEI CIOPTUBHOM TPEHUPOBKHU?

Bapuant Ne 5

1) B uem 3akmrouaercs Teopusi Tomaca Moprana?

2) Yro takoe AT®, kpeaTHH U KaKoBa UX POJIb?

3) HasoBuTe 0OCHOBOITOIOKHUKOB HAyYHOH CHCTEMBI (PU3MYECKOr0 BOCITUTAHHS
4) Yro Brl 3HaeTe 0 BUTamMuHax rpymmsl B u Butamune J1?

5) Yro Takoe aiIeprus U €€ Mpu3HaKu?

Bapuanr Ne 6

1) KakoBbI 0COOCHHOCTH TPEHHPOBAHHOTO OpraHu3Ma?

2) KakoBo npaBHUIbHOE COOTHOIICHHUE B ITUTAHUU?

3) HazoBuTte nepudepryeckie opraHbl, OTBEYAIOIINE 32 HMMYHHTET.

4) Ha3zoBuTte TspKeNbIe 3200JI€BaHNs, BRI3BIBAEMbIC MHKPOOPTaHU3MaMH.
5) B 4em Bpen HapkoMaHuu?

Bapuant Ne 7

1) B yem cOCTOHMT MPUHIHUIM CIICHH(PUIHOCTH OMOXUMUYECKON a/lanTaIim?

2) Kakwue aBe rpymibl BUTaMUHOB Bbl 3HaeTe? UTo 03HAYACT CIIOBO «BUTAMUHY?
3) Kakum MoeT ObITh HMMYHHTET?

4) 3anmumuTe U 00BSICHUTE KAPUOTHIT YETOBEKA.

5) IlpuBeauTe NpUMEpHI MAPA3UTOB.

Bapuant Ne 8

1) I'me MOTyT CyIIECTBOBATh BUPYCHI M KaK OHU NMPOHHUKAIOT B OPraHU3M?
2) KakoBBI METO/IBI HCCIIEIOBAHUS B T€HETHKE?
3) HazoBuTe BCe BUTAMHHBI.

4) Yem OTIIMYAIOTCS TaKKe 3a00JICBaHUS TJ1a3 KaK «JaIbTOHU3MY» U «KypHHas cienoray? Kakoe

W3 HUX HacCJIEICTBEHHOE?
5) IlpuBeauTte npuMepsl Pa3HOOOPA3Hs ABMXKECHHUI B IPUPOJIC.

KonTposbHas pa6ora no teme: «EcTrecTBeHHbIe HAYKH U IJ100aJIbHbIE POOJIeMbI

yeJ10Be4eCTBa).

Bapuanr 1.

1) Yro oOriero B riio0aibHbIX Mporeccax?

2) Yo mpowusonwuio 40000 et Hazan?

3) Kaxkosa ¢pyHkIms yemoBedecTa?

4) Yro takoe meTayunzanus onocdepsr? CKOIBKO T0OBIBAIOT METAILIOB?
5) B 4em «t» u « -» TOTEIIeHUs Kiumata?

Bapuanr 2.

1) Yro Ha3zwIiBaeTCs ri100aNbHBIM mporieccom? IlpuBeaute 3 u Oojee MPUMEPOB.

2) KaxkoBa «3K0J0ruvecKkasi Crieiuann3aiis yeaoBexa’?

3) CkoJbKO MPOICHTOB SHEPTUH MPUXOTUTCS HAa KOHCYMEHTHI? UTO OTHOCHTCS K
KOHCyMeHTam?

4) B uewm Bpen OT CKUTAHUS yriis?
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5) B gem 3akiaro4aeTcs «BEIMKHN OKCaHWYECKH KOHBewep»? Uto BbI 3HaeTe o ['onbderpume?
Bapuanr 3.
1) UYro o3HavaeT TepMUH «HOOC]Epa» U KTO ero BBE?
2) KaxoBbl (hakTOpbI IBOJFOIIUY YelIoBEKa?
3) Kak dpanmysckuii yuensiii [llapaen Ha3ai uyenoBeka?
4) B 4eM coCcTOMT KPYroBOPOT BELIECTB U DHEPTUH?
5) Uem ommuatotcs katactpodsl B UepHoObute u B Dokycume?
Bapuanr 4.
1) KakoBa poib aBTOTpo() OB, TeTepoTPOodOB B IKOCHCTEMAX ?
2) Ha3zowure coruanbHbie GakTOPHI SBOIIONNUN YETOBEKA.
3) CkoJbKO BHIOB HAXOIUTCS MO yIPO30i BEIMUpaHus? YeM 3aHMMaEeTCs B 9TOM CBS3H
B.B.Ilytun?
4) KakoBa poJib 030HOBOT'O CJI0sI JJIsi 3EMITH U YUTO €My MOJKET yrPOXKaTh?
5) IlpuBeanTe mpuMep paccieJOBaHUS IKOJIOTUIECKOH KaTacTpOdBbI.
Bapmuanr S.
1) Tlpu KakOM yCIIOBHH YKOCHCTEMA BBIXOIUT U3 COCTOSHHS PaBHOBECHS?
2) B gem 3akirouaercst KOCBEHHOE (OMOCPEI0BaHHOE) BO3ICHCTBHE YeI0BEKa Ha IPUPOLY?
3) Uro Takoe napHUKOBBIN 3 (HeKT; mapHUKOBbIE ra3bl? O yeM IJIacuT KUOTCKUI TPOTOKON?
4) Yt0 NpOUCXOMT IUKIMYESCKU B KJIMMaTe Halel mianeTsl? KakoB nporuos Ha 21 Bek?
5) Kakosa pons A.Jl.Caxaposa u H.H.Mouceesa?
Bapmuanr 6.
1) KaxoB camblii MpayHbIi IPOTHO3 ACATEILHOCTH YeIoBeKa?
2) CKOJbKO BUIOB HAXOJHUTCS MOJ1 YIPo30it BeIMUpaHus? YUem 3aHUMaeTCs B 3TOH CBS3H
B.B.Ilyrun?
3) KaxkoBa posb 030HOBOTO CJIOS ISl 3EMITH M YTO €MY MOXKET YTPOKaTh?
4) Kaxkoii BBIOOp MOXKET c/iesiaTh YICHBINH — UCCIIE0BATENb ISl MIPEAOTBPAILCHUS
HKOJIOTMUYECKH HEeOIAaronpusTHBIX NOCIEACTBHMI?
5) HazoBure conuanbHbie GakTOPBI IBOITIOIMH YEITOBEKA.
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13. MarTepuajibHO-TeXHHYECKOe o0ecledeHne y4eOHOro nmpeaMeTa

1. PaGora mno pamHomy Kypcy oOecneyuBaerca YMK, a Takike [10NMOJHHUTEIbHOM
JIUTEepaTypoii:
o Anekcammna U.1O. EcrectBoznanue - 10. - M.: "IIpocBemenue”,2008
o Anekcammna W.YO. EctecTBo3nanue - 11. - M.: "IIpocsemnienue",2008
e [IpumepHas mporpamma cpenHero (IOJHOro) oOLero oOpa3oBaHMsS IO €CTECTBO3HAHMIO.
bazoBsrii yposes. \Cocrasurenu: uenpos 3.J1., A.I.Apkaases - M.: "JIpoda",2008.
) Anekcammna W.FO. EcrectBoznanme - 11. Meroauka mnpenoaaBanus. - M.:
"IIpoceemienue",2009.
2. Texnnueckue cpeacTBa 00y4eHHUsI:
- KJIaCCHasl IOCKa ¢ HA0OPOM MPHUCTIOCOOJICHUH ISl KPEIUIeHUs TabIuIl, IOCTEPOB U KAPTUHOK;
- HaCTEHHasl I0CKa ¢ HAOOPOM MPUCTIOCOOICHUH ISl KPETUICHU ST KApTHHOK;
- MYJIbTUMEIUNHBIN IIPOEKTOD;
- DKCIIO3UIIMOHHBIN IKPaH;
- KOMIIBIOTED;
- IPUHTEP JIA3EPHBIN;
3. DKpaHHO-3BYKOBbIE MIOCOOUS:
- MynbTUMenuitHeie (IUGpPOBBIE) 00pazoBaTeNbHBIE PECYPCHI, COOTBETCTBYIOIIUE TEMATHUKE
MPOrPaMMBI 11O XUMHH.
4. O0opynoBaHme Kjacca:
- YUEHUYECKHUE JIBYXMECTHBIE CTOJIBI C KOMILJIEKTOM CTYIBEB;
- CTOJI YUYHUTENbCKUM;
- mKadbl JUIsi XpaHEHUs] YICOHUKOB, TUIAKTHYCCKUX MaTEPHUAJIOB, TOCOOUH U TIp.;
- HaCTEHHbBIE JOCKHU I BBHIBEIIMBAHUS HILTIOCTPATUBHOTO MaTepHaa;

-Ilepuonnyeckas cucreMa XUMHYECKUX AJIEMEHTOB

-CxeMa SBOJIOIMOHHBIX B3aUMOOTHOIIICHUH MEXIy OCHOBHBIMH TPYIIIIAMH COBPEMCHHBIX
KJIETOYHBIX OPTaHU3MOB
HUHTEPHET PECYPCHbI:
http://edu.ru  denepanbublii mopTan «Poccuiickoe 0Opa3oBaHuE
http://window.edu.ru/window EnuHoe 0KHO J0CTyIIa K 00pa30BaTeIbHBIM peCypcam
http://school.edu.ru  Poccuiickuii 0011e00pa3oBaTeIbHBIN MOPTAT

Jlutepartypa aid yuurens
o Anekcammua U.1O. EcrectBo3znanue - 10. - M.: "IIpoceemenne”,2008
o Anekcammna 1.1O. EcrectBo3nanue - 11. - M.: "IIpocemienune”,2008
e [lpumepnas mporpamma cpegHero (MojHoro) oOmiero oOpa3oBaHMsI MO E€CTECTBO3HAHUIO.
bazoBsrii yposens. \CocraBurenn: Juenpos D.J1., A.I. Apkaases - M.: "JIpoda",2008.
. Anekcammna W.}O. EcrtectBoznanme - 11. Meronuka mnpenojnaBanus. - M.:
"TIpoceemenue",2009.

Jlutepatypa 1,151 y4eHUKa

e Anexkcammna M.YO. EctrectBo3nanue - 10. - M.: "IIpocsemnienue",2008
o Anekcammna U.1O. EcrectBoznanue - 11. - M.: "IIpocBemenue”,2008
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