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1. IOSICHUTEJIbHAS 3AIIMCKA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIHUIIJIMHBI ECTECTBO3HAHWE

Hazeauue yYueOHOU OUCYUNTUHBL

BBoanasi yacts. [Iporpamma yuebHoi auciuiuinebl «EcTecTBo3HAHUE) 00111e-
oOpa3oBaTenLHOTO ITMKJIA TIpeaHa3HadeHa s u3ydeHus: Ectectsoznanus 8 AHO
BO «HanuonanbHbIi OTKpBITHIA HHCTUTYT T'. CaHKT-IleTepOypr».

[Iporpamma pazpaborana Ha ocHoBe [Ipuka3z MunuctepcTBa oOpazoBaHuUs
u Hayku P® ot 17 mas 2012 1. Ne 413 «O06 yTBepkaeHuu dhenepaibHOro rocyap-
CTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CPEIHETo 00111ero 00pa3oBaHus» (C U3Me-
HEHUSIMU U TonoJHEHUsIMH OT 12 aBrycta 2022 r. Ne 732. 3apeructpupoBaHHOIO B
MunucrtepctBe octuinu Poccuiickoit @enepanuu 7 utons 2012 roaa, perucrpanu-
oHHbI Ne 24480), a Takxke DenepanbHON MPOrpaMMbl BOCITUTAHUS.

PaGouas nporpamma yueOHoOM nuciuiivabl « EcTecTBO3HAHKE) SBISETCS YaCThIO
MpOrpaMMbl TOATOTOBKHM CIIEIIUATUCTOB CPEIHETO 3BEHA [0 CHEUAJIbHOCTU
38.02.03 OnepanmoHHas 1eITENbHOCTH B JOTUCTUKE B cooTBeTCTBUU ¢ DI'OC cpen-
HEro Npo¢eCCUOHaIBLHOr0 00pa30BaHusl.

Pabouas mporpamMmma yueOHOTO IpeIMETa MO3BOJISET PENOIABATEIIO:

- peanr30BaTh B [IPOLIECCE MPENOAaBaHus peaMera EcTecTBO3HaHUE COBPEMEHHBIE
MOAXOJbI K JOCTUKEHUIO TMYHOCTHBIX, METAIIPEIMETHBIX U MTPEAMETHBIX PE3YJIbTa-
TOB 00y4eHus1, cpopmynupoBanHbix B PI'OC;

- OTIPEJICIUTH U CTPYKTYPUPOBATH IJIAHUPYEMBIE PE3YJIbTaThl 00yUEHHUS U COIepHKa-
HUe yuyeOHoro npenmera «EctecTBo3HaHue» 1o rogam 00y4eHHs B COOTBETCTBHH C
OI'OC COO, ®OOIT COO;

- pa3zpaboTaTh KaJeHIapHO-TEMAaTHUYECKOE TUIAHUPOBAHUE C YYETOM OCOOCHHOCTEN
KOHKPETHOM TPYIIIIBI.

1.1. OOmasi xapakTepucTuka yueoHoi qucuuninusl «EcTecTBO3HAHME

EcTecTBO3HaHNE — HayKa O SBJICHUSAX U 3aKOHAX Mpupoibl. COBpeMEHHOE ecTe-
CTBO3HAHUE BKJIIOYAET MHOYKECTBO E€CTECTBEHHOHAYUHBIX OTpACIIEi, U3 KOTOPBIX
HanOoJiee BAXKHBIMU SIBJISIOTCS (hU3HMKaA, XUuMUs U Onosorusi. OHO 0XBATHIBAET IIIH-
POKUH CIIEKTP BOIPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX 0OBEKTOB MPUPOIBI, KOTOPHIC
MOYKHO paccMaTpyBaTh KaK €JUHOE LIEJIOE.

EcTtecTBeHHOHAyUYHbIE 3HAHUS, OCHOBAaHHBIC HA HUX TEXHOJOTUU (POPMUPYIOT
HOBBIN 00pa3 ku3HU. BeICOKOOOpa30BaHHBIN YEIOBEK HE MOYKET IUCTAHIIUPOBATHCS
oT (hyHIAMEHTAIbHBIX 3HAHUN 00 OKPYXKAIOLEM MHUpPE, HE PUCKYs OKa3aTbcs Oec-
MOMOIIHBIM B MPo(ecCHOHANBHON 1eaTeNIbHOCTH. JIF000€ nepCcrneKTUBHOE HaIpaB-
JIEHUE NIEATENBHOCTH YEJIOBEKA MPSIMO WIIM KOCBEHHO CBA3aHO C HOBOW MaTepHallb-
HO 02301 1 HOBBIMU TEXHOJIOTHSIMU, U 3HAHUE UX €CTECTBEHHOHAYYHOU CYIIIHOCTH
— 3aKOH YCIIeXa.

EcrecTBO3HaHME — HEOTHEMJIEMAs] COCTABIISIIONIAS KYJIbTYpPbL: ONPEACIISIA
MHUPOBO33pEHUE YEJIOBEKAa, OHO MPOHUKAET U B TyMaHUTapHYyI0 cdepy, u B oO1e-



CTBEHHYIO XU3Hb. PallMoOHajIbHBIA €CTECTBEHHOHAYYHBIH METOJ, chopMHpOBaB-
HIMICS B paMKaX €CTECTBEHHBIX HayK, 00Opa3yeT €CTECTBEHHOHAYUHYIO KapTUHY
MHpa, HeKoe o0pa3Ho-(prtocodckoe 0000IICHNE HAYYHBIX 3HAHUH.

OcHOBY ecTeCTBO3HAHUS MIPEICTABIISIET (PU3KMKA — HayKa O MPUPOJIe, U3yya-
fo111as1 HanboJiee BayKHbIE SIBJICHHUS, 3aKOHBI M CBOMCTBA MaTepualibHOTro Mupa. B pu-
3UKE€ YCTaHABIIMBAIOTCS YHUBEPCAJIBHBIE 3aKOHBI, CIIPABEIJIMBOCTh KOTOPBIX MOJI-
TBEPIKJIAETCSI HE TOJIBKO B 3€MHBIX YCIIOBUSIX U B OKOJIO3EMHBIX IIPOCTPAHCTBAX, HO
1 BO Bcer BceeneHHoM. B aTOM 3akmrouaercss ONMH U3 CYIIECTBEHHBIX NPU3HAKOB
¢usukn Kak QyHgamMeHTanbHOW Haykd. PU3MKa 3aHMMAaeT 0co00e MECTO Cpeau
€CTECTBEHHBIX HayK, IO3TOMY €€ IPUHATO CUUTATh JIUAEPOM €CTECTBO3HAHMS.

EcTtecTBO3HaHKE KaK HayKa O SIBJICHUSIX M 3aKOHAX MPUPO/IbI BKIIFOUAET TAKKE
OJIHY M3 BaXHEUIINX OTPACIEN — XUMHUIO.

XuMHSI — HayKa O BEIlIeCTBaX, MX COCTAaBE, CTPOEHUH, CBOMCTBAX, MPOIECCaxX
MIPEBPAILLIEHHUS], UCIIOJIb30BAaHUY 3aKOHOB XMMHUH B IPAKTUUECKOM JEATEIIbHOCTH JIFO-
JIeH, B CO3JaHUH HOBBIX MaTEPHUAJIOB.

buonorus — cocTaBHas 4acTh €CTECTBO3HAHUA. JTO HayKa O KUBOW NpHU-
pozie. OHa u3y4aer paCTUTEIbHBIN, )KUBOTHBII MUP U Y€JIOBEKA, UCIIOJIb3Ys Kak cO0-
CTBEHHBIE METO/IbI, TAK U METOJIbI APYTUX HAYK, B YACTHOCTH (PU3UKHU, XUMHUU U Ma-
TEMaTUKU: HAOIIOACHUSI, IKCIIEPUMEHTBI, UCCIIEIOBAHMS C TIOMOILIbIO CBETOBOTO U
3JIEKTPOHHOTI'O MUKPOCKOIIa, 00pabO0TKy CTaTUCTUYECKUX JIaHHBIX METO/JaMU MaTe-
MAaTUYECKOM CTATUCTUKHU U Ap. BUOJIOTHS BBISBISET 3aKOHOMEPHOCTH, MPUCYIIUE
YKU3HH BO BCEX €€ MPOSBICHUAX, B TOM YKCJIE OOMEH BEIIECTB, POCT, Pa3MHOKEHHE,
HACJIEICTBEHHOCTb, U3MEHYUBOCTb, SBOJIOLIUIO U JIP.

[Ipu ocBOE€HMHU CIIENHUATIBEHOCTH CPETHETO MPOPECCUOHAIBHOIO 00pa30BaHMs
COLIMAJIBHO-?)KOHOMHYECKOT0 MpO(UIIs €CTECTBO3HAHME H3y4aeTcsl Ha 0a30BOM
ypoBHe ®I'OC cpeanero o611ero 00pa3oBaHus ¢ y4€TOM CHEIU(DUKA OCBAUBAEMOM
CHELUATBHOCTH.

OTO BBIpAKAETCS B COACPHKAHUM OOYUECHHUSI, KOJIMUYECTBE YACOB, BBIACIIIEMBIX
Ha U3yYEHUE OTIEIbHBIX TEM MPOTpaMMBbl, ITyOUHE X OCBOEHUS 00YyJaroIIMMHUCS,
B 00BEME U XapaKTepe MPaKTUUYECKUX 3aHATHI, BUJaX BHEAYIUTOPHOM caMOCTOs-
TEJIbHON pabOThI CTYACHTOB.

B npornecce peanuzaiuu coaepkanus yaeOHoM auciuiinHbl «EctecTBo3Ha-
HUE» 3HAUYUMO H3yuyeHHe pasznesia «DPU3MKa», KOTOPbIM BHOCUT CYLIECTBEHHBIN
BKJIaJl B CUCTEMY 3HAHUU 00 OKPYXKAIOIIEM MHUpE. DTOT pa3ies BISETCS CUCTEMO-
oOpaszyronuM JJisi Ipyrux pas3feioB y4eOHOW MUCHMIUIMHBI, TTOCKOJIBKY (u3nye-
CKH€ 3aKOHBI JIe)KaT B OCHOBE COJICPKAHUS KYPCOB XUMHUH U OUOJIOTHH.

[Tpu n3ydyennn yueOHOro MaTepuana no XUMUH U OUOJIOTUU aKLIEHTUPOBAHO
BHUMaHHE 00yYarouuXcsl Ha JKU3HEHHO BaXKHBIX O0OBEKTAX MPUPOJbI U OPraHu3Me
yejoBeka. 9To ruapocdepa, armocdepa u orocdepa, KOTOpbie pacCMaTPUBAOTCS C
TOYKH 3PEHHSI XMMUYECKUX COCTABOB M CBOWMCTB, X 3HAYEHUS JUIS )KU3HEAESTEIb-
HOCTH JIFOJIEH, 3TO COJIEP>KAHUE, OCBEILAOIIEE POJIb BAKHEHUIIINX XUMUYECKHX JIe-
MEHTOB B OpraHM3Me 4YeJIOBEKa, BOIPOCHI OXPAHbI 3I0POBbs, MPOPUIAKTUKH 3200-
JIEBAaHUW W BPEIHBIX MPUBBIUEK, MTOCIEICTBUI U3MEHEHHUS Cpebl OOUTAHUS Yes0-
BEKa JIJIS YEJIOBEYECKOW IUBUIIU3ALINH.



3aMeTHOE MECTO B COJACpKAHWW y4eOHON NUCIMIUIMHBI 3aHUMAET YICOHBIN
MaTepual, He TOJbKO (OPMHUPYIOIIMI €CTECTBEHHOHAYUHYIO KapTUHY MHUPA Y CTY-
JIEHTOB, HO U PACKPBIBAIOLIUI MPAKTUUECKOE 3HAYECHUE €CTECTBEHHOHAYUHbBIX 3Ha-
HUM BO BceX cdepax )KU3HU COBPEMEHHOTO 00111€CTBA, B TOM YUCJI€ B TyMaHUTapHON
cepe.

B nienom yuebnas nucuurmza «EctecTBo3HaHUE», B COJIEp)KaHUHU KOTOPOI
BEIyIIIUM KOMIIOHEHTOM SIBJISIOTCSI HAYYHBIC 3HAHUS U HAYYHbIE METO/bI TO3HAHUS,
M03BOJIAET CPOPMUPOBATH Y O0YUAIOUTUXCS LETOCTHYIO €CTECTBEHHOHAYYHYIO Kap-
TUHY MHpa, MPOOYAUTH Y HUX 3MOLMOHAIBFHO-IICHHOCTHOE OTHOIIEHUE K M3ydae-
MOMY MaTepuaiy, TOTOBHOCTb K BbIOOPY JAEHCTBUI ONpPENEIECHHON HalpaBJICHHO-
CTH, yMEHHE KPUTHYECKH OIEHUBATh CBOU U Uy)KHE JEHCTBUS U MOCTYIIKH.

HuTerpupoBanHoe cofepxanue ydeOHOM JUCIUIIIMHBI TO3BOJIAET Mpernoa-
BaTesIM (PU3UKK, XUMUU U OMOJOTHH COBMECTHO OpPraHM30BaTh MU3yUYEHHE ecTe-
CTBO3HAHUS, UCIOJIb3YsI UMEIOIINECS YaCTHBIE METOUKH MTPETO/IaBaHUs PEMETA.

N3yuenue 061eodpazoBaTeIbHON yueOHON NUCHUIUIUHBI « EcTecTBO3HAHUE)
3aBeplIaeTcs MOABEACHIEM UTOTOB B hopMe 1 pepeHIupOBaHHOTO 3a4eTa B paM-
Kax IPOMEXYTOUYHON aTTeCTallud CTYAEHTOB B IPOLIECCE OCBOEHHUS OCHOBHOM
OIIOII CIIO ¢ nomyuenuem cpeanero ooiero oopazosanus (IITICC3).

B copepxaHue yueOHOW NMCUMIUIMHBI BKIOUYEHBI PAKTUYECKUE 3aHATHS,
uMerole npoecCUOHAIbHYI0 3HAUMMOCTh Ul CTYAEHTOB, OCBAaUBAIOLIUX BbI-
opannyto crnennanbHocTH CITIO 38.02.03 OnepaiiiOHHbBIN JIOTUCT.

[TpakTHKOOPUEHTUPOBAHHBIE 3aJaHUs, POCKTHAS JAESITEIbHOCTD CTY/IEHTOB,
BBITIOJTHEHHE TBOPUYECKUX 3aJ]aHHI U MOATOTOBKA pe(epaToB ABISIOTCS HEOTHEMIIE-
MO 4acTbio 00pa30BaTEIBLHOTO IpoLEcca.

N3yuenue o611eo0pazoBaTeIbHON yU4eOHOM quCHUIUIUHBI « ECTEeCTBO3ZHAHUE)
3aBepIlaeTCs MO/IBEICHUEM UTOTOB B popMe Au(pdHepeHIMPOBAHHOTO 3a4€Ta B paM-
KaX IPOMEXKYTOYHOI aTrrectauu cTyAaeHToB B nponecce ocoenus: OITOIT CIIO ¢
MTOJTYYEHHEM CPEJHET0 00111ero 0opa3oBaHusl.

1.2. MecTo yueOHOM TMCUMILUIMHBI B CTPYKTYpPe OCHOBHOI npodeccuoHAIbHOM
o0pa3oBaTe/IbHOI MPOrPpaMMBbI:

VYuebHas quctuiuinHa «EcTecTBO3HAHUEY SIBISETCS 0053aTeIbHON U U3yda-
eTcsi B o01eobpaszoBarensHoM 1ukie yueoHoro rmiana OIIOIT CITO (ITTICC3).

VYyeOHnas nucuuruinHa « EctecTBo3HaHue» SIBIsIETCA YUEOHBIM NIPEAMETOM 10
BBIOOpY M3 00sA3aTenbHON MpeaMeTHor obOnactu «EctectBeHHble Hayknm» PI'OC
CpeaHero oo1ero oopa3oBaHusl.

B AHO BO HOWP, peanu3zytotr 00pa3oBaTesibHYIO TPOrpaMMy CpeIHEro 00-
niero odpazoBanus B npezenax ocsoenust OIIOIT CITO Ha 6a3e 0cCHOBHOTO 001IEro
oOpa3oBaHus, yueOHast AuciuruinHa « EcrectBo3Hanue» usyyaercs B 00111e00pa3o-
BarenbHOM IuKIe yueoHoro ruiana OITOIT CITO na 6a3e ocHoBHOTO 00111€r0 00pa-
30BaHMs C TMOJy4deHueM cpenHero oomero oopazomanust (IITICC3). B yueOHOM
wiane [MIICC3 mecTto yuebHoi aucuumiuabl «EcTecTBO3HaHUE» — cocTaBe o011e-
o0pa3oBaTeIbHBIX YU€OHBIX TUCIUILIAH MO BEIOOPY, POpMUPYEMBIX U3 0053aTeIh-



HBIX ITpeaMeTHBIX oonacTeit @I'OC cpeaHero obmero ooOpa3oBaHus, 1JIS CIICIHATb-
Hoctu CITIO 38.02.03 OnepannoHHas AeATEIbHOCTh B JIOTUCTUKE COIMAIBHO-3KO-
HOMHUYECKOTO TTpod s mpodheCcCUOHATBHOTO0 00pa30BaHUsI.

1.3. Hean m 3agaun y4yeOHOH AMCHMINVIMHBI — TPpe0OBaHMSI K pe3yJbTaTaM
OCBOCHUS Y4eOHOM TUCHUIJIMHBI:

[enu u3yuenus y4deOHOUM aucummiuHbl EcrecTBo3HaHME Ha 0a30BOM ypOBHE
HaIlpaBJICHBI Ha:

OCBOCHME 3HAHUM O COBPEMEHHOM E€CTECTBEHHO-HAYYHOW KapTHHE MHUpPA H
METO/IaX €CTECTBEHHBIX HAYK;

3HAKOMCTBO C HauOoJiee BaXXHBIMU UACSIMU U JOCTHKEHUSIMH €CTECTBO3HA-
HUs, OKAa3aBIIMMH OIPEIEISAIONIEE BIUSHNAE HA Pa3BUTHE TEXHUKHA U TEXHO-
JIOTHUM;

OBJIaJICHUE YMEHUSAMH MPUMEHSTh NOJyYCHHbIEC 3HAHUS ISl OOBSICHEHUS SIB-
JICHUN OKPYXAIOIEro MHUpa, BOCHPUATUS MH(DOpPMAIMU €CTECTBEHHOHAYY-
HOTO ¥ CHIEUAIBHOTO (IIpOo(heCCHOHATIBHO 3HAYMMOTI'0) COJIEP KAHMUS, TTOTyYa-
emon u3 CMMU, pecypcoB MHTEpHETA, CIEMAIbHON U HAYYHO-TIOMYJISIPHON
JIUTEPaTypBhl;

Pa3BUTHE MHTEJUIEKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTENW M KPUTUUYECKOTO
MBIIUIEHUS B XOJA€E MPOBEICHUS MPOCTEUINX UCCIIEIOBAHUM, aHAJIN3A SIBJIE-
HU, BOCIIPUATHS U MHTEPIIPETALIMN €CTECTBEHHO-HAyYHOU HH(pOpMaLInY;
BOCIIUTaHUE YOEXKJAEHHOCTH B BO3MOKHOCTH MO3HAHUSA 3aKOHOB MPUPOIBI U
UCIIOJIb30BaHUs JOCTHIKEHUN €CTECTBEHHBIX HAyK JUIA Pa3BUTUS LIMBUIIU3A-
LMY U ITOBBIILICHUS Ka4yeCTBa KU3HH,

NPUMEHEHUE €CTECTBEHHO - HAYYHbIX 3HaHUI B MPOGECCUOHATBHON AESITEIb-
HOCTU U TOBCETHEBHOW XHU3HU JJIs1 oOecrieueHus: 0€30MacHOCTU KU3HEAes-
TEJIbHOCTH; TPAMOTHOT'0 HCIOJIb30BaHHS COBPEMEHHBIX TEXHOJIOTUI; OXPAHbI
310POBbSI, OKPYKAIOIIEH CPEIBI.

3amaun JUCIUILINHEL:

CIIOCOOHOCTH BBIITYCKHUKOB OPUEHTUPOBATHLCS B COBPEMEHHBIX HAYUHBIX T10-
HATUAX U UTHOPMAIIMK €CTECTBEHHOHAYYHOTO COJIEPIKaHMUS,

OBJIaJICHUE HEKOTOPBIMU AJIEMEHTAMH MCCIIEN0BATENBCKOTO METOIA;

YMEHUE UCIIOb30BATh €CTECTBEHHOHAYYHBIE 3HAHUS B IOBCEAHEBHOM KU3HU
U CUTYaIHMsIX 00IIeCTBEHHOM TUCKYCCHUHU.

B pe3ynbTaTe 0CBOCHUS NUCUUIUIMHBI O0YYaIOIIHIICS TOMIKEH YMETh:

NPUBOJUTH MPUMEPHI HKCIIEPUMEHTOB W/WIM HAOIIOJEHUN, 000CHOBBIBAIO-
IIUX: aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA, CYLIECTBOBAHUE JJIEKTPO-
MAarHATHOTO TIOJISI M B3aWUMOCBS3b AJIEKTPUUECKOT0 U MArHUTHOT O I10JIEN, BOJI-
HOBBIE U KOPITYCKYJISIPHBIE CBOMCTBA CBETA, HEOOPATUMOCTh TEIUIOBBIX MPO-



LIECCOB, Pa30eraHue rajakTHK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT CTPYK-
TypbI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOM PEAKIMHU OT TEMIIEpa-
TypbI U KaTaIU3aTOPOB, KIIETOYHOE CTPOEHUE JKUBBIX OpraHu3MOB, posb JJHK
KaK HOCHUTEJsl HacleJACTBEHHON MH(OpMAINU, BOJIOLHUIO KUBOW TMPUPOIBL,
IIPEBPAILCHNS] SJHEPTUU U BEPOSTHOCTHBIM XapaKTep IPOLIECCOB B KUBOU U
HEXUBOHN IPHUPOJE, B3aUMOCBSA3b KOMIIOHEHTOB 3KOCHCTEMBI, BIUSHUE JEs-
TEJIbHOCTH Y€JI0BEKA Ha DKOCUCTEMBI;

- 0OBSACHATH NPUKIIATHOE 3HAUCHUE BAKHEHILINX TOCTUKEHUI B 00J1aCTH ecTe-
CTBEHHBIX HAYK JUIS: PA3BUTHS SJHEPTETUKH, TPAHCIIOPTA U CPEIICTB CBSI3H, IO-
Jy4€HUSI CUHTETHYECKUX MAaTE€pUaJIOB C 3aJaHHBIMU CBOWMCTBAMU, CO3/IAHUS
OMOTEXHOJIOTUH, JIeUeHUsI NH(EKIIMOHHBIX 3a00JI€BaHUM, OXPaHbl OKPYKato-
IEH Cpebl;

- BBIIBHTaTh THIIOTE3bI U NPEUIAraTh MyTH WX MPOBEPKHU; JENaTh BBIBOJBI HA
OCHOBE JKCIIEPUMEHTANbHBIX JITaHHBIX, MPEICTABICHHBIX B BHUJAE Tpaduka,
TaOJMILIBI WK TUAarpaAMMBbL;

- paboTaTh C €CTECTBEHHOHAYYHOU MH(OpMaLMe, coaepxaleiics B coolle-
Husax CMU, pecypcax MHTEpHETA, HAYYHO-TIOMYJISIPHBIX CTATHSIX:

- BJIAJETh METOJAMM IIOMCKA, BBIACIIATH CMBICIOBYIO OCHOBY U OLICHUBATH J0-
CTOBEPHOCTh MH(OpMaIIUY;

- [PUMEHATH NMPABUJIA TEXHUKU O€30IaCHOCTH MPU 0OpAIIEHUHU C XUMHYECKOU
NOCYOH, JJa0OPaTOPHBIMU U XUMUYECKUMH PACTBOPAMU;

- paccUMTHIBATh MAaCCOBYIO JIOJII0 PACTBOPEHHOTI'O BEILIECTBA B PACTBOPE;

- OIIPENENATh KUCIOTHOCTh PaCTBOPOB;

- OOBACHATBH: poiib OMOJIOTUU B (POPMUPOBAHUM HAYYHOI'O MHUPOBO33PEHUS;
BKJIaJl OMOJIOTMYECKUX TEOpHUil B (POPMUPOBAHUU COBPEMEHHOW KapTHUHBI
MUpa;

- €IMHCTBO XUBOW U HEKUBOU MPUPOJbI, POACTBO KUBBIX OPTraHU3MOB;

- OTPULATEJIBHOE BIIMSIHUE AJKOIOJIl, HUKOTUHA, HAPDKOTUYECKUX BEIIECTB Ha
Pa3BUTHE 3apObIIIA YEIOBEKA,

- BIIMSHHME MYTareHOB Ha OPraHM3M YEJOBEKa, 3KOJOTMYECKUX (PaKTOpPOB Ha
OpraHU3MBI;

- B3aMMOCBS3U OPTaHU3MOB U OKPYKAOIIEN CPENBL;

- NPUYHHBI DBOJIIOIUHU, U3MEHAEMOCTH BUJOB, HAPYIICHUN Pa3BUTHUS OPTAHU3-
MOB, HACJICJICTBEHHBIX 3a00JICBaHUM, MyTallMi, YCTOMYUBOCTH U CMEHBI KO-
CUCTEM.

B pe3ynbraTe 0CBOCHUS NUCUUIUIMHBI O0YYaIOUIHIICs TOJKEH 3HATh:

CMBICJI ITOHSATHM: €CTECTBEHHOHAYYHBIM METOJ ITO3HAHUS, DJIEKTPOMAarHUTHOE

MoJIe Y DJIGKTPOMArHUTHBIE BOJIHBI, KBAHT, 2BOJIIOIMS BceneHHoM, Gobinon

B3pbIB, COJIHEYHAs CUCTEMA, T'aJIAKTHKA, NEPUOJUYECKUN 3aKOH, XUMHUYECKAS

CBA3b, XUMUYECKasl peakiusi, MaKpOMOJIeKyJia, OeJ0K, Katanu3arop, GepMeHT,



kietka, nuddepennmarnus kierok, JJHK, Bupyc, bunonorudeckas sBostorusi, ou-
Opa3zHO00Opa3ue, OpraHu3M, OIS, IKOCUcTeMa, Ouocdepa;

- BKJIaJ BEJIMKUX YYCHBIX B (POPMHpPOBAHUE COBPEMEHHOW €CTECTBCHHOHAYYHOM
KapTHUHBI MUDPA;

- 3aBHCHMOCTH XUMHYECKHX CBOWCTB OPTaHUICCKUX COCTUHEHHUH OT CTPOCHHSI yT-
JICPOHOM TIeTIH, BUJIa XUMUYICCKOW CBSI3U M HAMUUs (DYHKIIMOHAIBHBIX TPYIIIL;

- CYIIHOCTh B3aWMHOTO BJIMSTHUSI aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB,
MEXaHU3M peaKluii 3aMeICHHsI U TPUCOSANHCHNUS,

- coctaB aTMOCdepbl, MEXaHU3M 00pa30BaHMS KUCIOTHBIX TOXKICH;

- poib OENKOB, )KUPOB U YIIIEBOJOPOIOB B OPraHU3ME UEIOBEKA;

- 0COOCHHOCTH CTPOCHHUS OMOJOTHIECKUX OOBEKTOB: KIETKH; TEHOB M XPOMOCOM;

- BHJIa U DKOCUCTEM (CTPYKTYpa);

- OCHOBHBIC IBIXKYIITUE CHIIbI SBOJIOIHH;

- OCHOBHBIC HAIPABJICHUS KU3HEICATCILHOCTH OPTaHN3Ma YEIIOBEKa;

- CYIIHOCTb OMOJOTHYECKHX MPOIIECCOB: Pa3MHOKEHHUE, OIUIOAOTBOPEHUE, NEH-
CTBHE MCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpa, (hopMupoBaHHe MPHUCIOCOO-
JICHHOCTH, 00pa30BaHHUE BUOB, KPYTOBOPOT BEIIECTB M MIPEBPAIICHUE YHEPTUU
B DKOCHCTEMax u ouocdepe;

- BIMSHHE OKPY>KAIOIICH cpeibl Ha OPraHU3M YeJI0OBEKa;

- BKJIQJI BBIJAIONIUXCS YICHBIX B PA3BUTHE OMOIOTHIECKON HAYKH.

Coaepxanue Q1M CHUTIAHBI:

BBenenue.
OcHoBHBIC HayKH O TIpupojie (hu3rka, XUMHS, OMOJIOTHS ), UX CXOJICTBO U OTIUYHS.
EcTecTBeHHOHAYYHBIM METO/I MO3HAHUS U €70 COCTABJISAIOIIUE: HAOIIOICHUE, U3ME-
pEHHE, IKCIIEPUMEHT, TUIIOTE3a, TEOPHUS.

Pa3znen 1. Mexanuka

Tema 1.1. OcHOBBI KHHEMATHKH.
Mexananueckoe aBMKeHHE. OTHOCHTEIILHOCTh MEXAaHUUECKOIO JBIDKEHHUS. Buanl
JIBIDKEHUS (paBHOMEPHOE, PABHOYCKOPEHHOE, TIEPUOANYECKOE) U UX Tpaduyeckoe
OIMCaHUE.

Tema 1.2. OcHOBBI AMHAMHUKH.
B3aumoperictBue ten. 3akoHbl HeroToHA. 3aKk0H BcemupHoOro tiaroreHusa. Heseco-
MOCTb.

Tema 1.3. 3aKkoHBI COXpaHeHUsI.
3aKOH COXpaHEHUsI UMITYJIbCa U PEAKTUBHOE ABMKeHHe. KuneTnueckas v MOTEHIIU-
aNbHas SHEPTUHU. 3aKOH COXpAaHCHHS MEeXaHW4YeCKou 3Heprun. Pabora u MOITHOCTS.

Tema 1.4. Mexanuuyeckue K0JIe0AHUA W BOJIHDI.



Mexanuudeckue konedanus. [lepuon n yacrora konedanuii. MexaHU4eCKue BOJIHBI.
CBoiicTBa BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €0 UCIOJIb30BaHUE B TEXHUKE U
MEJIULINHE.

Pa3znea 2. TemioBble siBJIeHUS

Tema 2.1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TEOPUH.

Hctopust aromuctuyeckux ydeHuid. HaOmropeHHss ¥ ONBITHI, MOATBEPKIAAIOLINE
aTOMHO-MOJIEKYJISIPHOE CTpOEHHUE BelecTBa. Macca u pa3mepsl Mosiekyil. TernoBoe
IB>KeHUE. TeMmriepatypa Kak Mepa CpeIHEN KHHETUYECKOM SHEPTUU YaCTHLL.

Tema 2.2. OcHOBbI TEPMOAUHAMUKH.

OOBbsiCHEHHUE arperaTHbIX COCTOSIHUN BEIeCTBa U (Pa30BBIX EPEXOI0B MEXKTY HUMH
Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MPEICTABICHUI. 3aKOH COXPAaHEHUSI SHEPTUU B
TEIJIOBBIX Tporeccax. HeoOpatumplii xapakTep TEIUIOBBIX MPOIECCOB. TerIoBbIe
MalIuHBI, UX TPUMEHEHUE. DKOJIOTHYECKUE MPOOJIeMbl, CBSI3aHHbBIE C TPUMEHEHUEM
TEIUIOBBIX MAIlUH, U TPoOJieMa SHEProCcOEPEIKEHHUSI.

Pa3znen 3. JaekTrpoauHaMuKa

Tema 3.1. DaexkTpnueckoe moJe.

B3auMopencTBre 3apsKEHHBIX TeNl. DIEKTPUYECKUH 3apsia. 3akoH Kymona. Dnek-
Tpuyeckoe nojue. [TIpoBoIHUKH U U30JISITOPHI B AIEKTPUUECKOM TIOJIE.

Tema 3.2. 3aK0oHBI IOCTOSTHHOT'O TOKA.

[TocTostHHbIN nekTprdeckuil TOK. CHila TOKa, HAIIPSHKEHUE, JIIEKTPUIECKOE COITPO-
TuBieHUE. 3akoH Oma [l ydacTka Lenu. TemnoBoe NEeUCTBUE SIEKTPUUECKOTO
TOKa 1 3aKkoH J[xkoyns Jlenna.

Tema 3.3. MaruuTHoe 1moJie ¥ 3J1eKTPOMATHUTHA I HHIAYKIMS.

MarnuTtHoe noJie TOKa ¥ JeCTBUE MAarHUTHOTO MOJIs1 HA IIPOBOJHUK C TOKOM. DJEK-
TPOABUTATENb. SIBJICHHE 2JIEKTPOMArHUTHOW MHAYKIMU. DiiekTporeneparop. [lepe-
MEHHbIN TOK. [loyueHue u nepenayda 3JIeKTPOIHEPTUH.

Tema 3.4. DjiekTpoMarHuTHbIE KOJIe0aHUsI U BOJHBI. ONTHKA.
DJIEKTpOMarHuTHBIE BOJHBIL. PainocBs3pb u TeneBuaeHre. CBET KaK JIEKTPOMAarHUT-
Has BoHa. HTepdepentus u qudpakuus cBeTa.

Pa3znen 4. Ctpoenne atoma u KBaHTOBas (pM3MKa

Tema 4.1. CBeTOBbIE KBAHTHI.

BonHoBbIe U KOpnycKyJisipHbIe cBoiicTBa cBeTa. Doroaddext. Mcnons3oBanue o-
TO3((eKTa B TEXHUKE.

Tema 4.2. AToM 1 aTOMHOE SIIPO.

CrpoeHne aroma: maHeTapHas MoZenb U MoJenb bopa. Ilornomenune u nemycka-
HUe cBera atoMoM. KBaHTtoBaHue sHeprud. [IpyHunn AeiCTBUS U MCIIOJIB30BAHUE
nazepa. OnrTuueckasi CHEKTPOCKOMMS KaK METOJ] M3Y4YEeHHUsI COCTaBa BEIIECTBA.
CtpoeHure aTOMHOTO sijipa. DHeprus cBs3u. CBsI3b MacChl U SHEPTHUH. S epHast FHep-
reTuka. PagnoakTUBHbIE U3TyUYEHUS U UX BO3JIEUCTBUE HA dKUBbIC OPTaHU3MBI.

Pa3nea 5. Boxa. PacTBopsbl.
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Tema 5.1. Boga. CBoiicTBa BOabI
Bona Bokpyr Hac. dusznueckue U XUMUYECKAE CBOMCTBA BOABL. PacTBOpeHue TBep-
JIBIX BEIIECTB U ra30B. MaccoBas /10715 BEIIECTBA B PACTBOPE KaK CIIOCOO BhIpake-
HHUSI COCTaBa pacTBOpa.
Tema 5.2. Boanbie pecypchl.
Bonausie pecypcest 3emiu. KauecTBo BoJibl. 3arpsi3HUTEIN BOABI U CLIOCOOBI OUMCTKHU.
Kectkas Bona u ee ymsiruenue. OnpecHeHrEe BO/IbI.
Pa3znen 6. XumMu4yeckne npouecchbl B atMmochepe.
Tema 6.1. ATmocdepa.
XuUMHYeCKHi cocTaB Bo3ayxa. ATMocdepa 1 KimMmar.
Tema 6.2. KucjaoTHBIE JOKIN.
Kucnote! u menoun. [lokazarens kucnotHoctu u pactBopoB pH. KuciiorHsie n1oxam.
O30HOBBIE JIBIPHI. 3arpsi3HeHHE aTMOC(hEPhl U €r0 UCTOYHUKHU.
Pa3znes 7. XuMusi ¥ OpraHu3m 4eji0BeKa.
Tema 7.1. XumMuveckue 3J1eMeHThI.
XHWUMUYECKHUE IJIEMEHTHI B OPTaHU3ME YEIOBEKA.
Tema 7.2. Oprannyeckue coeJUHEHHSI.
Opranuueckue 1 Heopranudeckue Bemiectsa. OCHOBHbBIC JKU3HEHHO HEOOXOIUMBbIE
COCJIMHEHUS: OCJIKH, YTIAEBOIbI, )KUPbI, BUTaMUHBI. CTpoeHne OETKOBBIX MOJICKYJI.
3Ha4YCHUE BUTAMUHOB. YTJIEBOJIbI — TJIABHBIA UCTOYHUK HEPIUU opranu3ma. Poiib
KUPOB B OpraHu3Me, xoJjiectepuH. JKuakue u tBepabie *Kupbl. ['uaponus kxupos B
OpraHu3Me.
Tema 7.3. Heopranudeckue BelecTna.
MuHepanbHbIe BEIIeCTBa B MPOJIYKTax MUTAHUs, MUIEBbie J00aBku. COamaHCcupo-
BAHHOE MMHUTAHUE.
Pa3nen 8. Haubouiee o01me npeacraBjaeHus 0 sKU3HU.
Tema 8.1. OcHOBHBIE CBOIICTBA ;KMBBIX OPTraHNU3MOB.
[Tonsarue «xku3Hb». OCHOBHBIC MPU3HAKH KUBOTO: TUTAHUE, JIIXaHUE, BHIJICIICHUE,
pa3apaKuMOCTh, TOABUKHOCTb, PAa3MHOKEHHE, POCT U pa3BuTue. [lonstue «opra-
HU3M». PazHOOOpa3ue )KUBBIX OPTaHU3MOB, MPUHITUIIBI UX KJIACCU(PUKAIINY.
Tema 8.2. Knerka.
KneTtka — enuHuIIa CTPOCHUA U )KU3HEACATEIIBHOCTUA U KU3HEACATEIIBHOCTH Opra-
Hu3Ma. OOMEH BeIeCTB U IPEeBpallleHre U TpeBpallieHre SHEPruu B KiieTke. Molie-
kyJsa JJHK.
Tema 8.3. OcHOBBI IBOJIIOIUN.
YPpOBHU OpraHu3aldy >KMBOW MPUPOJBL: KJIETOYHBIM, OPTAaHU3MEHHBIN, HaJopra-
HU3MEHHBIN. DBOJIIOIHUSA )KUBOTO. JIBUKYIIIHE CUIIBI SBOJIFOLIUN: HACJIEICTBEHHOCTb,
W3MEHYUBOCTh, €CTECTBEHHBINH OTOOP.

Pa3nen 9. Opranusm 4yesioBeKka M OCHOBHbIE NPOSIBJICHUS €r0 )KU3HeAesITe Ib-
HOCTH.
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Tema 9.1. [InmeBapuTeJbHasi CHCTEMA.
TkaHu, opraHbl U CUCTEMbI OpraHoB yesnoBeka. [Ilutanue. 3HaueHre NUTaAHUS IS
pocCTa, pa3BUTHUS U KU3HEIEIATENBHOCTH OpraHu3ma. lIumeBapeHne Kak mpouecc
buznyeckoit U xumMuueckon 0opadboTku nuimu. CucremMa NuIeBapuTebHBIX Opra-
HOB. [IpenynpexxaeHue NuieBbIX OTpaBIeHUM - OpIOIIHOTO THdA, TU3EHTEPHUH, XO-
nepsl. ['acTpuT 1 HUPPO3 NMEUEHU KaK Pe3yJIbTAT BIUSHUS AIKOTOJS U HUKOTUHA Ha
OpTraHU3M.

Tema 9.2. JIpIxaTe/ibHasl CHCTEMA.
JIpIXaHre OpraHu3MoOB Kak croco0 moirydeHust 3Hepruu. Opranbl abixaHus. JKusz-
HEHHasl eMKOCTh JIerKuX. TpeHHpoBKa OpraHoB AbIxaHus. bojie3HH opraHoB JbIXa-
HUs U ux npodunaktuka. Kypenue kak ¢akrop pucka.

Tema 9.3. OnopHo-aBUTaTe/JbLHAS CHCTEMA.
JBmxenue. KocTu, MbIIIIBI, CyX0KUIUS — KOMIIOHEHTBI OLIOPHO-ABUTAaTEIbHON CHU-
CTEMbI. MBIIlIEYHbIE IBUKEHUS U UX PETYJSLUsI. Y TOMJICHUE MBI PU CTaTUYe-
CKOM M TUHAMUYECKOM paboTte. I3MeHeHne MBIl TPU TPEHUPOBKE, MOCIEICTBUS
runoanHaMud. [IpruurHbI HapyIIEHUsI OCAHKHU U Pa3BUTHS IIJIOCKOCTOIIUS.

Tema 9.4. BuyTpeHnHsisi cpea opraHusma.
BHyTpeHHsIs cpefila opraHu3Ma: KpoBb, TKaHEBasl KUAKOCTh, JiuMda. OCHOBHbIE
dbynkuuu kpoBu. KpoBenocHas cuctema. UMMyHuTeT 1 MMMYyHHas cuctema. bakre-
pUU ¥ BUPYCHI KaK MPUYMHA UH(EKITMOHHBIX 3a00JI€BAHUA.

Tema 9.5. UnauBuayaabHOe pa3BUTHE OPraHU3Ma.
NupuBnnyanbHoe pa3zButue opranusMma. [losmoBoe cospeBanue. MeHcTpyauus u
nosutronus. Omnogorsopenne. OOpazoBaHUE U pa3BUTHE 3apoblia U mioja. bepe-
MEHHOCTb M pOJibl. BiiMsiHMEe HapKOTEHHBIX BEIIECTB (Tabaka, ajaKoroJis, HAPKOTH-
KOB) Ha pa3BUTHUE U 310POBbE yenoBeka. HaciaeacTBeHHbIE M BPOKIEHHBIE 3a00J1e-
BaHus, nepeaatontuecs noyuosbim mytem: CIIN], cudunmc u np.

Pa3nen 10. YesioBek U OKpYykamomas cpeaa.

Tema 10.1. IxocucTeMBI.
[TonsaTus 6GuoreoreHo3a, 3KOCUCTEMBI U OMOChephl. Y CTOMUUBOCTH IKOCHUCTEM.

Tema 10.2. OcHOBBI IPHPOIONIOIbH30BAHUSI.
Bo3zneiictBue skonornyeckux (akTOpOB Ha OpraHU3M YEJIOBEKa W BIMSHUE JIEsi-
TEJIbHOCTH YEJIOBEKA HA OKPY KAIOIIYIO cpeay (SA0XMMHUKATHI, TPOMBIIUICHHBIE OT-
XOJIbl, paguanus u Apyrue 3arpssHeHus). ParmonanbHoe Npupoa0oib30BaHuE.
JAuddepenunpoBanHbIi 3a4eT

OcBoenue coaepkanus yueOHoM nuctuiuinibel «EcTecTBo3Hanuey odecrnedn-

BAET JIOCTIKEHNE O0YUYaIOLIUMHUCS CIEAYIOIINX PE3yIbTaToB:
IIpenmeTHbIE pe3yJIbTATHI:
TpeOGoBaHus K peAMETHBIM pe3yJbTaTaM O0CcBoeHUs Kypca EcrecTBo3HaHue Ha Oa-
30BOM YPOBHE JIOJ>KHBI OTPaXKaTh:
- ¢)OpMHUPOBAHHOCTD IIPEACTABICHUN O IETOCTHOM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTUHE MUPA, IPUPOJE KAK €IUHON LEITOCTHOW CUCTEME, B3aUMOCBSI3H
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YEJIOBEKa, MPUPOJIBI B 00IIEeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacimiTabax Bce-
JICHHOM;

- BJIaJICHUE 3HAHUSIMHU O HanOoJiee BaXKHBIX OTKPBITUSIX U JOCTUKEHUSAX B 00JACTH
€CTECTBO3HAHUS, MOBIUSABIINX HA SBOJIOIUIO MPEACTaBICHUN O IpUpOe, Ha pa3-
BUTHE TEXHUKU U TEXHOJOTHU;

- ¢OpMHUPOBAHHOCTH YMEHUS IPUMEHSTh €CTECTBEHHOHAYYHBIE 3HAHUS JIJIs1 00B-
SICHEHMSI OKPYXKAIOIIUX SIBIICHUN, COXpAaHEHHUS 370POBbs, 0OecriedeHus: 6e30macHo-
CTH KU3HENICSITETbHOCTH, OEPEKHOTO OTHOIICHUS K MPUPOJIE, PAIIMOHATILHOTO MPH-
POJIOTIONIE30BAHUS, @ TAKKE BHIMIOJTHEHUS POJU TPAMOTHOTO MOTPEOUTEIIS;

- ¢()OpPMHUPOBAHHOCTH NPEACTABICHUN O HAYYHOM METOJE MO3HAHUS MPUPOJIBI U
CpEACTBax M3yUYCHHUS MEramupa, MakKpoMHpa U MUKPOMHUPA; BIaJCHUE MpUeMaMu
€CTECTBEHHOHAYYHBIX HAOIIOJICHUM, OTMBITOB, UCCICAOBAHUM U OLICHKU JIOCTOBEP-
HOCTH TOJTYYEHHBIX Pe3yJIbTaTOB;

- BJIaJIleHHe TIOHSITUIHBIM armnapaToM €CTECTBEHHBIX HayK, MO3BOJISIONIMM MO3HAa-
BaTh MUP, Y4ACTBOBATh B IUCKYCCHUSIX MO ECTECTBEHHOHAYYHBIM BOIIPOCAM, UCIIOJIb-
30BaTh pa3IMYHbIC UCTOYHUKU MH(DOpPMAIUU JJIs MOATOTOBKA COOCTBEHHBIX PaboT,
KPUTUYECKU OTHOCUTKCS K coobmenusm CMMU, conepkammum HayuyHyr0 HHpOpMa-
UIO,

- ¢()OpMHPOBAHHOCTb YMEHUI MOHUMATh 3HAUUMOCTh €CTECTBEHHOHAYYHOI'O 3Ha-
HUS JJI KOKJIO0TO YeJIOBEKa HE3aBUCUMO OT €r0 MPodeCcCHOHAIBHOMN JESITEIbHOCTH,
paznuuath (PaKkThl U OLIEHKH, CPABHUBATh OLICHOUHBIC BBIBOJIbI, BUAETh UX CBS3b C
KPUTEPUSIMU OIIEHOK U CBSI3b KPUTEPHUEB C OMPEIAEICHHON CUCTEMOW LIEHHOCTEM.
JINYHOCTHBIE Pe3yJIbTaThI:

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS 00YYaIOIMMUCI OCHOBHOM 00pa3oBaTEIbHOU
IPOrpaMMBbI CPETHETO 00111er0 00pa30BaHUS JOJDKHBI OTPaXKaTh TOTOBHOCTh U CITO-
COOHOCTH 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCSI CPOPMHUPOBAHHON BHYTPEHHEH MO3U-
[UeH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIUM, MO3UTHUBHBIX BHYTPEHHHUX
yOEXIeHN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO 00111e-
CTBa, paCIIMPEHUE )KU3HEHHOTO OMbITA U OMbITA ICSITEILHOCTH B MPOIECCE peaiu-
3aI[M¥ OCHOBHBIX HANPaBJIECHUW BOCIIUTATEIbHOM AEATEIbHOCTH, B TOM YHUCJIE B Ya-
CTH:

- YCTOHYMBBINA HHTEPEC K UCTOPUU U JOCTHKEHUSM B 00IaCTH €CTECTBEHHBIX HAYK,
YyBCTBO FOPJIOCTH 32 POCCUMCKHUE €CTECTBEHHbBIC HAYKH;

- TOTOBHOCTb K MPOJOJDKEHUIO 00pa30BaHUs, MOBBIIICHUIO KBATU(UKAIIUA B U3-
OpaHHOM podecCHOHATBLHON NEATEIbHOCTH C UCIIOIb30BaHUEM 3HAHUM B 00J1aCTH
€CTEeCTBEHHBIX HAYK;

- 00beKTUBHOE OCO3HAaHWE 3HAYMMOCTH KOMIIETEHIIMM B 00JaCTH €CTECTBEHHBIX
HayK JJIsl 4eJIOBEKa U OOIIECTBA, YMEHHE MCIOIb30BaTh TEXHOJIOTHYECKHUE JIOCTHU-
JKeHUsI B o0JlacTu (PU3UKK, XUMUHU, OMOJIOTUU )11 TIOBBIIICHUSI COOCTBEHHOT'O WH-
TEJUICKTYaJIbHOTO Pa3BUTHsI B BEIOpAHHOM MpodhecCuOHATBHOM EeATeTbHOCTH,

- YMeHMe POaHAIM3UPOBATh TEXHOTEHHBIE MOCIIEICTBUS I OKPYKAIOLIEH CPEeIbl,
OBITOBOI M MPOM3BOJCTBEHHOM JICSITEIILHOCTH YEIIOBEKA,

- TOTOBHOCTH CaMOCTOSITETILHO JOOBIBATh HOBBIE JJISI CEOsI €CTECTBEHHOHAYYHBIE
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3HaHUS C UCTIOIB30BAHUEM JIJISl 3TOTO TOCTYIHBIX HICTOYHUKOB MH(OpMALINH;
- YMeHMe YIPaBJsiTh CBOEH MO3HABATENBHOUN NEATEebHOCThHIO, MPOBOJUTH CaMO-
OILICHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYalIbHOT'O Pa3BUTHS;
- YMeHMe BhICTPAauBaTh KOHCTPYKTUBHBIE B3AMMOOTHOIIIEHUS B KOMaH 1€ 1O pele-
HUIO OOIIMX 33]1a4 B 00JACTH €CTECTBO3HAHUS.
JJISl TJIYXHX, CJ1200C/IbIIIANINAX, TO3AHOOTJIOXIINX 00yYa0IMXCH:
CIIOCOOHOCTh K COIIMATIbHOM aJlanTallid U UHTETpaliy B OOIECTBE, B TOM YHUCIIE
IpU peanu3alii BO3MOXXHOCTE KOMMYHHKAIlMM Ha OCHOBE CJIOBECHOW peuu
(BKJTIOUYAsl YCTHYIO KOMMYHHKAIIMIO), @ TAKXKE, MPH >KeJTaHUU, KOMMYHHUKAIIMHU Ha OC-
HOBE KECTOBOM peuH C JUI[aMHU, UMEIOIMMHU HAPYIIEHUS CITyXa;
AJIs1 00y4aIOIIMXCH ¢ HAPYLICHUSIMU ONOPHO-IABUIaTeJIbHOIO ANnapara: BJja-
JeHre HABbIKAMU NMPOCTPAHCTBEHHON U CONMATBbHO-OBITOBOH OPHEHTHPOBKH;
YMEHHE CaMOCTOSITENIbHO U O€30MacHO MePEeIBUraThCsl B 3HAKOMOM U HE3HAKOMOM
IPOCTPAHCTBE C UCIOJIb30BAHUEM CIIEUATIBHOIO 000PYAOBaHUS;
CHOCOOHOCTh K OCMBICICHHUIO U Ju(depeHnall KapTUHBl MUpa, €€ BPEMEHHO-
IIPOCTPAHCTBEHHOM OpraHU3alluu;
CHOCOOHOCTh K OCMBICIICHHIO COLIMAJIBHOTO OKPYKEHUsI, CBOETO MECTa B HEM, MpU-
HSITHE COOTBETCTBYIOIIMX BO3PACTY LICHHOCTEW U COIIMATBHBIX POJIEH;
JUTs1 O0Y4aroIIMXCs ¢ PACCTPONCTBAMHU ayTUCTUYECKOTO CIEKTpa:
(dbopMupOBaHKE YMEHHS CIIEI0BaTh OTPAOOTAHHON CHUCTEME MPAaBUJI MOBEACHUS U
B3aMMOJICUCTBUS B MPUBBIYHBIX OBITOBBIX, YUYEOHBIX U COLMAIBHBIX CHTYalUsX,
yIep>KUBaTh I'PaHUIIbl B3aUMOJICHCTBUS; 3HAHUE CBOMX MPEANOYTEHUN (OrpaHuye-
HUI) B OBITOBOI cpepe u chepe MHTEPECOB.
MeranpeameTHbie pe3yJibTaThI:
- OBJIa/IeHMe YMEHUSIMU M HaBbIKAMU Pa3IM4HbIX BUIOB MO3HABATEIBHOU JIE€ATEIb-
HOCTH JIJIsl U3YYEHUS Pa3HBIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOTO MHUPA;
- IpMMeHeHNe OCHOBHBIX METOJOB MO3HaHUs (HAOIIOJIEHUS, HAYYHOTO IKCIIEpPH-
MEHTA) JUIsl U3YYEHUS Pa3IuYHbIX CTOPOH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, C
KOTOPBIMH BO3HHKAET HEOOXOIMMOCTh CTAIKUBATLCS B IIpodeccnoHansHol chepe;
- YMeHHUe ONpeeaTh UelH U 3a/laui JIeATeIbHOCTH, BHIOMPATh CPENCTBA JJI UX
JNOCTHKEHHUSI HA ITPAKTHKE;
- YMEHHe HCI0JIb30BaTh Pa3JIUYHbIE HCTOYHHUKY JUUIS ITOJIy4EHHUS €CTECTBEHHOHAYY-
HOW MH(pOpPMaLIUU U OIICHUBATh €€ JOCTOBEPHOCTD JJIs1 JOCTUKEHUSI TOCTABJICHHBIX
Liejael u 3aaad4;

JJISl TJIYXHX, CJ1200C/IbIIIAIINAX, TO3AHOOIJIOXIINX 00yYAIIMXCH:
- BJIQJICHUE HABBIKAMU ONPEIEJICHUS W HCIPABJICHUS CHEIU(PUUYECKUX OIINOOK
(arpaMMaTH3MOB) B MMCbMEHHOUN U YCTHOU peuu;
AJI51 00Y4AKOIIMXCH ¢ PACCTPOCTBAMH AYyTHCTHYECKOI0 CIIEKTPa:
- CIOCOOHOCTH MJIAaHUPOBATH, KOHTPOJIUPOBATH U OLICHUBATH COOCTBEHHBIE yueOHbIE
JEUCTBHS B COOTBETCTBUM C IIOCTABJICHHOW 3aJa4€l U YCIOBUSAMU €€ peaau3aluu
IpU COMPOBOXKAAIOIIEH MOMOIIM MEAArOrHYecKoro padOTHUKA U OpPraHU3YHOIIeH
MOMOILY ThIOTOPA;
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- OBJIQJICHUE YMEHHUEM OTpeeNaTh Hanbosee 3 PeKTUBHBIC CITOCOOBI JOCTHKCHHUSI
pe3ynbTaTa Py COMPOBOKIAIOIICH TTOMOIIY MeIaroOTHYeCKOro pabOTHUKA U Opra-
HU3YIOIICH MOMOIIU ThIOTOPA;

- OBJIQJICHHEC YMEHHUEM BBITIOJNHATH JACHCTBUS MO 3aIaHHOMY aJTOPUTMY WU 00-
pasily Py COMPOBOKAAFOIICH TTOMOIIIN TeIarOrHIeCKOro pabOTHHUKA M OpTraHU3YIo-
IICH MOMOIIN THIOTOPA;

- OBJIaJICHWE YMEHHEM OIICHUBATh PE3yJIbTAT CBOCH JCSITEIIBHOCTH B COOTBETCTBHH
C 3a/IaHHBIMH 3TaJOHAMH TIPU OPTAHU3YIOIIEH TOMOIIIH THIOTOPA;

- OBJIQJICHUE YMEHUEM aJIcKBAaTHO PEarnpoBaTh B CTAHIAPTHOM CUTYAIlUX Ha yCTIEX
¥ HeyJa4dy, KOHCTPYKTHBHO JE€HCTBOBATH JaKE B CUTYaIIMsIX HEYCTIeXa IIPH OpraHu-
3YIOIIEH MMOMOIIN THIOTOPA,;

- OBJIAJICHUE YMEHHEM aKTHBHOTO WCIIOJIh30BAHUS 3HAKOBO-CHMBOJMYECKHIX
CPEICTB TSI IPECTaBICHHs HHPOpMAIUU 00 M3ydaeMbIX 00BEKTaX M MpoIleccax,
Pa3ITUYHBIX CXEM PEIICHUS YUCOHBIX W MPAKTUYECKHUX 3a/1ad MPH OpraHU3YIOMEH
TIOMOIIIY TIeJIarora-rcuxoyora U ThloTopa;

- CIOCOOHOCTH CAMOCTOSITEIBHO OOPATUTHCS K MEJaroru4eckoMy paboTHUKY (Tie/ia-
rOry-TICXO0JIOTY, COITHATPHOMY TEJIarory) B clydae JUYHBIX 3aTPYIHECHUN B perie-
HUU KaKoro-JInbo BOIpOcCa;

- CIIOCOOHOCTh CAMOCTOSITENILHO JICMCTBOBATh B COOTBETCTBUHU C 33JIaHHBIMU HTAJIO-
HaMU TIPH TTOMCKE HH()OPMAITUHU B PA3IMYHBIX UCTOYHUKAX, KPUTUICCKU OIICHHBATh
Y UHTEPIPETUPOBATH MOJTydaeMyt0 HHPOPMAILIUIO U3 PA3IMYHBIX HCTOYHUKOB.
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2. CTPYKTYPA M COJEP)XAHUE YYEBHOWH JWCIH-

IIJINHBbI
2.1. O0beM yueOHO# JUCHUILINHBI U BUIbI Y4eOHOIl padoThl

Bun yueOHoM paboTh O6bEM
4acoB
MaxkcumasnbHasi yueOHAas HArpy3Ka (Bcero) 162
Oo6s13aTe/IbHAS AYIMTOPHAN HArPy3Ka (Bcero) 108
B TOM YHCIIE:
JIEKIIAU 67
PAKTUYECKUE 3aHITHUS 41
nabopaTopHbIE pabOTHI -
KOHTPOJIbHBIE pa0OTHI -
KOHCYJIbTaIlUU -
CamocrosiTesibHas padoTa o0yuyawinerocs (Bcero) 54

B TOM HHUCJIC:

pedepar, coobiieHue, Ipe3eHTAITHS.

ceMecTpe.

IIpome:xxyTounas arrectaums — 1udPepeHIMPOBAHHBII 3a4ET BO 2
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2.2 TemaTn4yecKkuii IVIaH U cofepkaHue y4eOHoil 1ucuumiuebl «EcrectBo3HaHne»
Temaruueckoe IIaHUPOBAHKUE NPEACTABICHO 110 ceMecTpaM OOyueHMsl, B HEM YKa3aHO PEKOMEHAYyeMOe KOJIMYECTBO YacOB, OTBOJUMOE HA U3yUYEHUE
TEM, IOBTOPEHHE U PA3JIMYHOTO BUAA KOHTPOJIbHBIE paO0Thl. OCHOBHBIE BUABI JESITEILHOCTH 00YJaIOIIUXCS IIEPEUUCIICHBI IPH N3YUYECHUH KaXKI0H TEeMbI
Y HaIlpaBJIeHbl HAa JOCTH)KEHHE IUIAHUPYEMbIX PE3YJIbTaTOB O0yUYEHHMS.

HaumenoBanue pa3- ConeprxkaHue y4e0HOro MaTepuasa, JjaboparopHble u npakTuyeckue padorel, | Komuue- | YpoBenb ocBoeHus yueod-
JeJI0B M TeM caMoCTosiTeIbHAs padoTa 00yyalouMXxcs. CTBO Ya- | HOrO Marepuasa u JInd-
COB HOCTHBIE PE3YJbTaThl
Beeoenue. Coneprxanue yueOHOro Marepuana: 2 JIK 1-17
OcHoBHBIEC HayKH 0 Tipupoze (pusmnka, XuMusi, OMOJIOTHS), UX CXOJACTBO U OTIUYHSL. 1
EcTtecTBeHHOHAYYHBIN METOJI MO3HAHUS U €T0 COCTABJISIONINE: HAOII0ICHUE, U3MEepe-
HUE, SKCIICPUMEHT, TUTIOTE3a, TCOPHSI.
Pa3nes 1. Mexanuka 18 JIK 1-17
1,2,3
Tema 1.1. Ocnogwr ku- | Conepxanue yueOHOro MaTepuana: 2 1,2,3
Hemamuku. Mexanunueckoe ABrmxeHrne. OTHOCUTETHbHOCTh MEXaHUUYECKOTO ABMKEeHUS. Buibl 1BU-
KeHUs (paBHOMEpPHOE, paBHOYCKOPEHHOE, MEPUOINYECKOe) U UX rpauueckoe Omnu-
caHme.
[IpakTuueckoe 3aHsTHE: 1 2,3
IIpakTuyeckoe 3ansaTue Ne 1. I{ens: 3akpenuts 3HaHuA M0 TeMe «OCHOBBI KHHEMA-
TUKWY», CHOPMUPOBATH YMEHUS U HABBIKU HAXOXACHUS (QU3MUYECKON BEITMYUHBI, BbI-
BOJ (pr3MUeCKON BETHUUHBI U3 POPMYIIBL.
CamocrosiTenpHas pabora: 1 2,3
[ToBTOpEeHME MpOIiIEHHOTO MaTepuraia o TeMe ypoka. Pemenue 3a1ay Ha paBHOMEp-
HOC U PABHOYCKOPEHHOE JIBUKCHHE.
Tema 1.2. Ocnoswr ou- | Conepxxanue yueOHOro MaTepuana: 2 1,2,3
HAMUKU. Bzaumoneiictue ten. 3akonsl HpioToHa. 3akoH BcemupHOro TsaroteHus. HeBeco-
MOCTb.
[IpakTHyeckoe 3aHsTHE: 1 2,3

IIpakTuyeckoe 3ansitue Ne 2. [{enb: TOBTOPUTH U CUCTEMATH3UPOBATH MaTEPHUAII TIO
teMe «OCHOBBI JMHAMUKHY, HAYYUTh ONPECISITh TIOTUUECKYIO CBSI3b MEXKTY TOHSTH-
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SAMHA U ABJIICHUSAMH, HAYUUTb COCTABJIAATh CXCMbI CO CprKTypOﬁ TEMbI, pa3BUTUC YCT-
HOM peuun, pa3BUTUC YMCHUA BUACTH B OKPYKAOIIUX IIpOoHeCCax (1)I/ISI/I‘—I€CKI/IC SABJICHUA
U YMCTb UX OOBSACHATD.

CamocTosTenpHas pa60'1‘a:

[ToBTOpeHue npoieHHOro Marepuaiga o teme ypoka. PemieHue 3a1ad Ha 3aKOHBI
Herorona. CocTaBneHue cooOIIeHUi 0 IPOsIBICHUH 3aKOHa BCeMHpPHOTO TATOTEHUS
B IIPUPOJIE U TEXHHUKE.

2,3

Tema 1.3. 3axonwur co-
Xpaunenus.

Coneprxanue yueOHOro Marepuana:

3aKkoH COXPAaHCHUA UMITYJIbCA U PCAKTUBHOC JIBUKCHUC. Kunernueckas u IIOTCHIIH-
AJIbHas1 OHCPTHUH. 3aKoH COXpPAaHCHUA MEXaHUYeCKOM OHCPI'UH. PaGota u MOHIIHOCTB.

1,2,3

IIpakTHueckoe 3aHsTHE:

IIpakTnyeckoe 3ansiTue Ne 3. [locie o0ObsicCHEHUS NpenojaBaTeist OTBETUTh Ha Clie-
Jyrolye Bonpockl: UTo Ha3pIBaeTCs W30JIMPOBAHHON (3aMKHYTOM) cuctemoit? Kakue
CHWJIBI Ha3bIBAIOTCS BHEINHUMU? Kakue CUIIbI Ha3bIBalOTCS BHYTpEHHUMU? UeMy paBHa
IIPOM3BOJIHAS 110 BPEMEHHU OT UMITyJibca MexaHudeckoi cucrembl? Chopmynupyiite
3aKOH COXpPAHEHHUs UMILyJbca s 3aMKHYTOM cucTeMsl. [lalite onpenencHue 3Hep-
ruu. YTo Ha3bIBaeTCsl KHHETUYECKOM sHeprueil Tesna? Yem oTinyaroTcss KOHCEpBaTUB-
HbI€ CHJIBI OT HEKOHCEPBATUBHBIX? YUTO Ha3plBaeTCsd NOTEHUUAIBHON DHEPrueu?
Hanumure BblpaxkeHHs] MOTEHLIMAIbHOW 3HEPIUU Tella, MOAHITOrO HaJl IOBEPXHO-
CTBIO 3€MJIM, U MMOTEHIMAILHON SHEPTUU cxKaTol npyxuHbl. ChopMynIupyiTe 3aK0H
COXpaHEHHs MOJHOM MEeXaHN4YeCKON sHeprun. HazoBure ycnoBus, Ipu KOTOPHIX BbI-
HOJIHAETCS 3TOT 3aKOH. UTO Ha3bIBAIOT MeXaHU4eCcKoi paboToi? Kak cBs3aHbI MEXTy
co0oii pabora u sHeprus? Hanummure hopmyinbl 11 pacyera paboThl HOCTOSIHHON U
IIEPEMEHHOM CHIIbI. UYTO Ha3bIBalOT MEXaHMUYECKON MOIIHOCThIO? UeMy paBHBI cpea-
HSS 1 MTCHOBEHHAsl MOIIHOCTU IpPHU MepeMEHHOM JBHkeHuH? Ha3zoBuTe ennHUIbI
sHepruu, padotsl 1 MomHocTH B CU. UTo Ha3biBalOT KOA(PHUIMEHTOM I0JIE3HOTO
JIEUCTBUS MEXaHU3Ma.

Y10 HAZ0 yMeTh. yMETh OTJINYATh 3AMKHYTYIO CUCTEMY OT HE3aMKHYTOH; HaXOIUTh
MPOEKIIMY BEKTOPOB UMITYJIbCA Ha OCU C UX 3HAKaMU; ONPENENSTh BU SHEPTUU Tea
B JIAHHOM 3ajJ1aue; BEIOUPATh HYJIEBOI yPOBEHB MOTEHIMAIBHON SHEPTUH; 3alTUCHIBATh
3aKOHBI COXpaHEHUS JJIsl KOHKPETHOM 3a1a4u.

2,3

CamocTosiTenbHas padora:

IToBTOpeHne NpoiIeHHOro Marepuaia no teme ypoka. [1onrotoBute coobuenus oo

2,3
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HCIIOJIb30BAHMH 3aKOHOB COXpPAaHCHHA B TCXHUKE, B HAYKC U B ) KU3HHU. Pemienue 3aaa4d
Ha OIIpPCACICHUC pa6OTBI, MOIIHOCTH, KUHETHYCCKOU U HOTCHHH&HBHOﬁ OHCPI'un.

Tema 1.4. Mexanuue-
CKue Koniebanus u
60JIHbL.

Conep:xanue yueOHOro MaTepuara:

Mexannueckue konebanus. [lepuon n gacrora konebanuii. MexaHUYECKUE BOJIHBI.
CBolicTBa BOJIH. 3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €ro MCIOJb30BAaHUE B TEXHUKE U
MCOUILINHE.

1,2,3

l_lpaK'm YECKOC 3aHATHUC:

IIpakTuyeckoe 3ansatue Ne 4. [lens: popMupoBaHue MPaKTUISCKUX YMEHUHN pelIaTh
KaueCTBEHHbBIC U KOJIMYECTBEHHBIE 3a1a4l; (POPMHUPOBAHUE JIOTUUECKUX YMEHUHN IIpU
aHaJIM3€e CIOKETa 3a7a4, IJIJAaHUPOBAHUY PELICHUs U peain3alni 1iaHa. Pemenue 3a-
Jad 1o reMe «MexaHndeckne KojaeOaHus U BOJIHBD.

2,3

CamocrosgTenpHas pa60Ta:

[ToBTOpEHME MpoiieHHOr0 MaTeprala mo TeMe ypoka. CoctaBieHne cooOmeHuii 00
MCIIOJIb30BAaHNN MaTEMaTHYEeCKOr0 M MPYKUHHOTO MasTHUKA B Pa3IMYHBIX chepax
YEJIOBEUECKOM JCATCIBHOCTH, 00 HCIIOJIb30BAHUM YJIbTPa3ByKa B MEIMIIMHE U TEX-
HuKe. PerieHre 3aa4 Ha onpeieJicHUe MapaMeTpOB TAPMOHUYCCKUX KOJICOaHUH.

2,3

Pa3pgen 2. TensioBbIe IBJICHUSA

12

JIK 1-17
1,2,3

Tema 2.1. Ocrnoevt mo-
JNIeKyIApHO-KuHemuue-
CKOll meopuu.

Copeprxanue yueOHOro Marepuaa:

Ucropus aromucruueckux yuyeHuil. HaOmoneHuss M ONBITHI, MOJITBEPKIAIOLINE
aTOMHO-MOJIEKYJIIPHOE CTPOCHHE BemecTBa. Macca u pasmepsl MoJiekyil. Ternosoe
JIBWKEHHE. TeMiiepaTypa Kak Mepa cpeJHe KWHETUYECKOW SHEPIUH YaCTHIL.

1,2,3

HpaKTI/I‘{GCKOC 3aHATHC

IIpakTuyeckoe 3ausitue Ne S. Ienn: [loBTropenue u yrinybneHnue cBeIeHUMN MO MO-
JEeKyJIsApHON (pU3UKe; 3aKperieHue B CO3HAHUHM OOYyYalolUXCsl OCHOBHBIX 3aKOHOB
MKT wuneanbHbIX ra3oB, UX XapaKTEPUCTHKHU; OTpaOOTKa HaBBIKOB U YMEHUM pelie-
HUS 33]]a4 U IOCTPOEHUS TPauKOB.

2,3

CamocTtosiTenpHas padora:

[ToBTOpeHue npoiiieHHOro MaTepuana o TeMe ypoka. Pemenue 3a1a4 Ha ypaBHEHME
COCTOSIHUS HaeanbHOro ra3za. CoctaBieHne cOOOIEHUH O MPOSIBICHUH MTOBEPXHOCT-
HOT'0 HATSHKEHUS M CMauyMBaHUS KUJIKOCTH B IPUPOJE.

2,3

Conepkanue yueOHOro MaTepuaa;
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Tema 2.2. OcHosbl
mepmMoOuUHaAMUKU.

OOBbsicHEHHE arperaTHbIX COCTOSHUI BellecTBa M (pa30BbIX NIEPEXO0B MEXKAY HUMU
Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX IPEACTABICHUN. 3aKOH COXPAHEHHs DHEPIMM B
TEIUIOBBIX Iporieccax. HeoOpaTumelii XxapakTep TEIIOBBIX MPOLECCOB. TerioBbie Ma-
HIMHBI, UX TIPUMEHEHUE. DKOJIOTUYECKUE TPOOIIEMBI, CBSI3aHHBIE C TPUMEHEHHEM Tell-
JIOBBIX MAIlIUH, U TPO0JIeMa YHEPrOCOCPEKESHHUS.

1,2,3

[IpakTueckoe 3aHsaTue:

IIpakTiyeckoe 3ansiTue Ne 6. Llens:

2,3

CamocTosiTenpHas padora:

[ToBTOpeHue mpoiiieHHOro Marepuana mo Teme ypoka. [loaroToButh coobuieHue
«TemnoBble ABUraTeNM B HAPOJHOM XO3SHUCTBEY, «IKOJIOTHMUECKHE MPOOIIEMBI, CBSI-
3aHHBIC C UCIIOJIH30BAHUEM TETIJIOBBIX JIBUTATEIICH.

2,3

Pa3zgea 3. duekTpoauHamMuka

22

JIK 1-17
1,2,3

Tema 3.1. dnekmpuue-
CKoe noe.

Coneprxanue yueOHOro Marepuaa:

B3aumoneiicTBue 3apsyKeHHBIX Te. DaeKTpuueckui 3apsia. 3akoH Kymnona. Dnekrpu-
yeckoe nose. IIpoBOAHUKY U U30IATOPHI B AJIEKTPHUECKOM MOJIE.

1,2,3

[IpakTueckoe 3ansaTue:

IlpakTuyeckoe 3ansaTue Ne 7.

2,3

CamocTrosiTenbHas padora:

[ToBTOpEHMe MpoiiICHHOr0 MaTepuaa o Teme ypoka. Pemenue 3agau Ha 3akoH Ky-
noHa. CocTaBlieHHnEe COOOIIEHUH O IPOSBICHUH 3JEKTPU3AIMH B ObITY U TEXHHKE.

2,3

Tema 3.2 3axonwer no-
CMOAHH020 MOKA.

Conep:kanue yueOHOTo MaTepuana:

[TocTosiHHBIN An1eKTpruYecKuil TOK. Cuita ToKa, HapsKEHUE, SIEKTPUUECKOE COTIPO-
TtuBieHUE. 3akoH Oma 17s yyacTka 1enu. TennoBoe AelcTBUE IIEKTPUUECKOT0 TOKA
1 3ak0H J[xoyns JIenna.

1,2,3

[IpakTyeckoe 3aHsATHE:

IIpakTnyeckoe 3ansaTHe Ne 8.

2,3

CamocTosiTenbHas padora:

[ToBTOpeHue MpoiIEHHOr0 MaTepraa o TeMe ypoKa. pellieHne 3a1a4 Ha 3akoH Oma
JUIs yJacTKa LEemH.

2,3

Conep:xaHue yueOHOro MaTepuarna:
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Tema 3.3. Maznummnoe
none u 3neKkmpomac-
HUMHA A UHOYKYUAL.

MaruutHoe noJsie TOKa U A€HCTBUE MAarHUTHOTO TOJIsl HAa TPOBOJHUK C TOKOM. DJICK-
TpoABUTATENb. SIBICHUE JIEKTPOMArHUTHOM MHIAYKUIHMH. DiekTporeHepartop. Ilepe-
MEHHBIN TOK. [lonydueHne u nepegaya 3JIEKTPOIHEPTHHU.

1,2,3

l_lpaK'm YECKOC 3aHATHUC:

IIpakTuyeckoe 3ansaTue Ne 9..

2,3

CamocrosiTenbHast pabora:

[ToBTOpEHUE NPOIAECHHOIO MaTepHaa 110 TeEME YPOKa. PEIICHUE 3a/1a4 Ha 3aKOH AM-
nepa. CocraBieHne cOOOIEeHUH Ha MPUMEHEHHUE SIBJICHUS 3JICKTPOMAarHUTHOW HHTYK-
LUU.

2,3

Tema 3.4. Inexkmpo-
MazHumHsle Koneba-
HuA u 601Hbl. Onmuka.

Conep:xanue yueOHOro MaTepuana:

DneKTpOMarHuTHbIE BOTHBI. PamuocBs3p u TeneBuaeHne. CBeT Kak 3JIEKTPOMAarHUT-
Has BonHA. MIHTepdepeHnus u Audpakius cBera.

1,2,3

[IpakTueckoe 3aHsaTHe:

IIpakTnyeckoe 3ansTue Ne 10.

2,3

CamocTosgTenpHas pa60Ta:

[ToBTOpEHME MPOIIEHHOTO MaTepralia 1o TeMe ypOKa. PEIICHUE 3a/1a4 Ha 3aKOHBI OT-
pakeHUs U MPETOMIIEHMs CBETa U Ha (pOpMyiy TOHKOH JinH3bl. Perienue 3anau Ha
nocTpoeHre n3olOpaxeHuit B JuH3ax. COCTaBICHHE COOOIICHHUI O CBOMCTBAaX 3JIEK-
TPOMArouMTHBIX BOJIH U IPUMCHCHUH PA3JIMYHBIX UX JUAINO30HOB B JKMU3HU YCJIOBCKA.

2,3

Pa3nea 4. Ctpoenne aToma M KBAaHTOBas (PU3HUKA

12

JIK 1-17
1,2,3

Tema 4.1. Ceemoewie
Keanmaul.

Cojneprkanre y4eOHOro MaTepHaa:

BomnnoBble 1 kopriyckyisipHble cBolicTBa cBeTa. Doto3ddext. Ucnonb3oBanue ¢porto-
a¢deKTa B TEXHUKE.

1,2,3

HpaKTI/I‘{GCKOC 3aHATUC:

IIpakTnyeckoe 3ansiTue Ne 11.

2,3

CamocTrosiTenbHas padora:

IToBTOpPEHME NMPOIIEHHOrO0 MaTepHala 10 TEME ypOKa. PELICHHE 3a/1a4 Ha OIpeere-
HUe 3Hepruu (poToHOB pa3HbIX yacToT. CocTaBieHne COOOIIEHNH 0 BO3ACHCTBUN pa-
JMOAKTUBHBIX M3JIYYEHUI HA JKUBbIE OPTaHU3MBI.

2,3

Cojneprkanue y9eOHOro MaTepHana:
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Tema 4.2. Amom u
amomuoe a0po.

Ctpoenue aToMa: riaHeTapHas Mojielib 1 Mojienb bopa. [lornomenune n ucnyckanue
cBera aromoM. KBantoBanue suepruu. [IpuHiun neiicTBus 1 UCHOIb30BaHUE Ja3epa.
Orntrueckasi CIIEKTPOCKONHMS KaK METOJ M3Yy4eHHsl cocTaBa BemiectBa. CTpoeHue
aTOMHOTO sA1pa. DHeprus cBs3u. CBA3b Macchl U dHEpruu. fAnepHas 3HepreTuka. Pa-
JAUOAKTHUBHBIC U3JTYYCHUA U UX BO3I[€ﬁCTBHC Ha JXUBBIC OPraHU3MBbI.

1,2,3

[IpakTueckoe 3ansaTue:

IIpakTHyeckoe 3ansiTue Ne 12

2,3

CamocTosiTenpHas padora:

[ToBTOpEHME TPOIIEHHOTO MaTepuala Mo TeME YpOKa. COCTaBJIEHUE COOOIICHHI O
crpoeHnr COJIHEUHOM CHUCTEMbI U PA3TUYHBIX ACTPOHOMUYECKUX O0OBEKTOB.

2,3

Paspnen S. Boga. PacTBopsl

12

JIK 1-17
1,2,3

Tema 5.1. Booa. Ceoii-
Cmea 6ooul.

Copep:kanue yueOHOro MaTepuana:

Bona BOKpPYT HacC. dusnyeckre 1 XMMHUYECKHE CBOMCTBA BOJBI. PaCTBOpCHI/IC TBEPAbIX
BEIIECTB U ra3oB. MaccoBas 1015 BElleCTBa B PacTBOPEC KakK croco0 BBIPpAXXCHUA CO-
CcTaBa pacTBoOpa.

1,2,3

[IpakTueckoe 3ansaTue:

IIpakTnyeckoe 3ansiTue Ne 13.

2,3

CamocrosiTenbHas pabora:

[ToBTOpEeHne NpoiIeHHOro Marepuaia o TeMe ypoka. [1oqrotoButes coodiienue mno
Teme: « XUMUS CETOTHSI.

2,3

Tema 5.2. Boouwvie pe-
cypcel.

Conepxanue yueOHOTo MaTepuana:

Boansie pecypebt 3emin. KauecTBo BoABI. 3arpsi3HUTENN BOJbI U CIIOCOOBI OUUCTKH.
Kectkas Bona u ee ymsaruenue. OnpecHeHue BOJIbI.

1,2,3

HpaKTI/I‘{GCKOC 3aHATUC:

IIpakTuyeckoe 3ansaTue Ne 14,

2,3

CamocTrosTensHas padora:

[ToBTOpEeHME MPOIICHHOTO MaTepuana Mo TeMe ypoka. [loaroToButh cooOiieHue mo
teme: «OKu3Hub u gearensHocth .M. Menaeneena.

2,3

Pa3nen 6. Xumuueckue npoueccol B atmochepe

11

JIK 1-17
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Tema 6.1. Ammocepepa. | Conepxanne yaeOHOro MaTepuana: 2 1,2,3
XUMHUYECKUH cocTaB BO3Ayxa. ATMOcdepa U KIuMar.
[TpakTHyeckoe 3aHATHE: 1 2,3
IlpakTuyeckoe 3ansaTue Ne 15,
CamocrosiTenbHast padora: 2 2,3
[ToBTOpEHME MPOIiIEHHOr0 MaTepuaa 1o TeMe ypoka.
Tema 6.2. Kucromnwie | Conepsxanne yueOHOro Marepuaa: 2 1,2,3
00d1couU. Kucnotel u menoun. [lokazarens kucaotHocTH U pactBopoB pH. KucinotHbie noxnu.
O30HOBBIE ABIPBI. 3arps3HeHHe aTMOC(EpPhl U €ro UCTOYHUKHU.
[TpakTHuyeckoe 3aHATHE: 2 2,3
IIpakTuyeckoe 3ansaTue Ne 16.
CamocrosTenpHas padora: 2 2,3
[ToBTOpeHHe mpoiieHHoro mMarepuana mno treme ypoka. IloaroroButs pedepar mo
Teme: «PacTBOpBI BOKPYT HACY.
Pazgen 7. Xumus ¥ OpraHnusm 4ejioBexka 16 JIK 1-17
1,2,3
Tema 7.1. Xumuuecxkue | Conepxanue yueOHOro MaTepuana: 2 1,2,3
I1eMEHMbl. XUMUYECKHUE TIEMEHTHI B OPraHU3ME YEIOBEKa.
[TpakTHUecKoe 3aHsATHE: 1 2,3
IlpakTuyeckoe 3ansaTue Ne 17.
CamocTosTenbHas padoTa: 2 2,3
[ToBTOpEeHMe npoiiieHHoro Marepuana no teme ypoka. CoctaButh Tabdbnuiy «Bumas
XUMHUYECKOH cBsi3u». [I0Ar0TOBUTE yCTHOE cooOIIeHue 1Mo TemMe: «Pollb XUMHUECKUX
DJICMEHTOB B JKU3HH PACTCHHIA, YKUBOTHBIX U YEJIOBEKAY.
Tema 7.2. Opeanuue- | Conepxanue yaeOHOro MaTepuaa: 2 1,2,3

CKUue coeOuHeHus.

Opranuyeckne U HeopraHudeckue BeriecTBa. OCHOBHBIE KU3HEHHO HEOOXOIMMbIE
coenuHEHUs: O€NKH, YIIeBOJIbI, )KUPBI, BUTAMUHBL. CTpOeHUE OENKOBBIX MOIEKYI.
3HayeHWE BUTAMUHOB. YTJIEBOJABI — IJIaBHBIA MCTOYHUK SHEPrUM OopraHusMa. Posb
’KHUPOB B OpraHu3Me, XoJecTepuH. JKuakre u TBepible Kupsol. [ uaposns sKupoB B op-
TaHu3Me.

[TpakTryeckoe 3aHsATHE!
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IIpakTnyeckoe 3ansiTue Ne 18.

CamocTosiTenpHas padora:

[ToBTOpeHue npoiieHHoro MaTepuaa mno teme ypoka. CocraButh Tabnuiy: «Kmac-
cudukanus yrieBoaopoaoBy». [1oAroroBuTe yctHoe cooluieHue mo teme: «YTriaeBo-
JIOPOJIbl KaK OCHOBA MEXKIYHAapOJHOIO COTPYAHUYECTBA UM BAXKHEUIIMN HMCTOYHUK
dbopmupoBanus 610kera PO». CocraButh Tabnuny: «Knaccudukaius KUCI0pOICO-
JIeprKallliX OpraHnuecKux coenuuenuity. Hamucars 10 npencraBureneit KUCI0poaco-
JIepKallliX OpraHuYecKux coenuHennil. HamucaTe 6 npencraBureneit a3oTcoaepxa-
X OPraHUYICCKUX COCHHHGHHﬁ.

Tema 7.3. Heopeanuue-
CKue geujecmad.

Conep:xaHue yueOHOro MaTepuana:

MI/IHepaJ'IBHbIe BCIIECCTBA B INPOAYKTAX IMUTAHUA, ITUIICBLIC ,Z[O63BKI/I. C6aJ'IaHCI/Ip0-
BAaHHOC IIUTAaHUC.

1,2,3

HpaKTI/IHGCKOC 3aHATHUC.

IpakTuyeckoe 3anstue Ne 19. Onpenencuanie pH pactBopa coneii. Bzanmopeiicteue
METAJIJIOB C PacTBOPAMHU KHCIIOT U COJIEH.

2,3

CamocrosgTenpHas pa60Ta:

[ToBTOpEeHNe MpoieHHOro MaTepuaa mo remMe ypoka. CocraButh Tabnuily: «Kmac-
cu(dukanys HeOpraHuYeCcKux coeauHeHnid. HanmucaTte 5 ypaBHeHM peakuuii THAPO-
nu3a cojeil. [loaroroButh cooOuieHue mo teme: «MeTabl U CIUIaBbl KaK Xya0XKe-
CTBEHHBIN MaTepuam». [1oAroToBUTH ycTHOE coobIieHue o teme: «lIpuMeHenue mo-
JUMEPOB B MPUKIIATHOM U KJIACCHYECKOM M300pa3UTEIbHOM HCKYCCTBEY.

2,3

Pa3nea 8. HanboJuiee o01mme npeacTaBjIeHus 0 AKA3ZHH

17

JIK 1-17
1,2,3

Tema 8.1. Ocnoenwvie
CB8OlICMEA JHCUBBIX Op-
2AHU3MOG.

Cojneprkanre y4eOHOro MaTepHaa:

Ilonsarue «oku3HbL». OCHOBHEBIC IMPHU3HAKH KHUBOT'O: IMAUTAHUC, ABIXaHUC, BBIACICHHUC,
pa3apakKumMoCTb, NOABUKKHOCTb, PAa3MHOKCHUEC, POCT U PA3BUTHC. IlonsaTue «opra-
HU3M». Pa3Hoo6pa3I/Ie JKHUBBIX OPTaHHU3MOB, IPUHIOUIIBI UX KJ'IaCCI/I(I)I/IKaI_II/II/I.

1,2,3

HpaKTI/I‘IGCKOC 3aHATUC:

IpakTnyeckoe 3ausaTue Ne 20. CtpoeHue Momnekyiasl O6enka. CTpoeHHue MOJIEKYIIBI
JHK. Crpoenne knetkn. CTpoeHHE KJIETOK IMPOKAPUOT U dyKapuoT. CTpOeHHEe BH-
pyca. CpaBHEHHE CTPOCHHUS KJIETOK PaCTEHUH U KUBOTHBIX. OOMEH BElIECTB U Ipe-
BpaIleHUsI YHEPTUHU B KiIeTKe. Jlenenne kieTku (MUTo3, Meiio3). CriocoObl 6ecrooro

2,3
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pasMHOxkeHus1. OTUI0I0TBOPEHHE Y PACTEHUI U )KMBOTHBIX. IHAMBHIyaIbHOE Pa3BU-
Tue opranusmMa. HacnencrsenHsle 0ose3HM yenoBeka. BiusHue ajnkoronmsma, HapKo-
MaHHMM, KypeHHUs Ha HacJeICTBEHHOCTb. Myramuu. MoaudukanmonHas U3MEHYH-
BOCTb. LleHTpbl MHOrooOpaszusi U NPOUCXOXKAECHUS KYJIbTYpHbIX pacTeHuid. Mckyc-
CTBeHHBIH 0TOOp. MccnenoBanus B obnactu 6uoTexHojoruu. Pemenue snemeHTap-
HBIX T€HETUYECKUX 3a/1a4.

CamocTosTenbpHas padboTa: 2 2,3
[ToBTOpEeHHE MPOIIEHHOrO0 MaTepuaia 1o Teme ypoka. [IoAroToBUTH COOOIICHUS:
«CoBpeMeHHBIE TPEICTAaBICHUS O MEXaHHW3MaX M 3aKOHOMEPHOCTSX 3BOJIOLUI,
«['umoTe3pl 0 MPOUCXOKACHUH U PA3BUTHH KU3HU Ha 3eMIIiey.

Tema 8.2. Knemka. Conepkanue yueOHOT0 MaTepuaa; 2 1,2,3
Knetka — equHuIa CTPOEHUS U KU3HENEATEIBHOCTH U KU3HEACSITENLHOCTU Opra-
Hu3Ma. OOMeH BeIIecTB U MpeBpalleHUe U MPEeBpalleHue SHEPTruu B KieTke. Moe-
kyna JJHK.
[IpakTUyeckoe 3aHsITHE: 1 2,3
IIpakTuyeckoe 3ansaTue Ne 21.
CamocrosiTenbHast padora: 2 2,3
[ToBTOpEHME MPOIIEHHOrO MaTepralia o TEME ypoKa.

Tema 8.3. Ocnosut 360- | Coneprxanue yueOHOro MaTepuana: 3 1,2,3

aroyuu. YpOoBHU OpraHu3anyy KMBOM MPUPOJBI: KIETOYHBIA, OPraHU3MEHHBIN, HAIOPraHN3-
MEHHBIA. DBOJFOIHS JKUBOTO. J[BIKYIIIE CHIIBI SBOJIOIUH: HACICICTBEHHOCTbD, H3-
MEHYHMBOCTh, €CTECTBEHHBIH 0TOOD.
[IpakTuueckoe 3aHsTHE! 2 2,3
IIpakTHyeckoe 3ansiTue Ne 22,
CamocrosiTenpHas pabora: 2 2,3
[ToBTOpEHKE MPOIIEHHOrO MaTepralia o TEME ypoKa.

Pa3jnen 9. Opranusm 4ejioBeKka U OCHOBHbIE MPOSIBJIEHUS €0 KM3HeAeATeIbHOCTH 28 JIK 1-17

‘ Conep:xaHue yueOHOro MaTepuarna:
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Tema 9.1. INuwesa-
pumenvhas cucmema.

Tkanu, opranbl U CHCTEMBI OpraHoB yesioBeka. [Intanue. 3HaueHre NUTaHus 1)1l pO-
CTa, pa3BUTHUS U JKU3HEIEATEIbHOCTH opranu3ma. [luieBapenue kak mpouecc pusu-
YEeCKOM U XUMHUUYECKOoU 00padoTku nuiu. CucreMa nuieBapuTenbHbIX opratos. [1pe-
IyTPEXICHUE MUIIEBBIX OTPaBJICHHI - OpromrHoro Tuda, Tu3eHTepun, xonepol. ['a-
CTPUT U LIUPPO3 NIEYCHH KAK PE3ybTaT BIUSHUS aJIKOTOJIsl U HUKOTUHA Ha OPTraHu3M.

1,2,3

[IpakTrueckoe 3aHsaTue:

IIpakTuyeckoe 3ansaTue Ne 23

OOMeH BellecTB U IpEBpallleHUs] dHEpruum B KieTke. [leneHue kineTku (MHUTO3,
meii03). CnocoObl 6ecnosoro pazMHokeHus. OII00TBOPEHNE Y PACTEHUH U XKUBOT-
HbIX. HAMBHyanbHOE pa3BuTHE opranu3ma. HaciencTBeHHbIe 0OJIE3HU YellOBEKa.
Bnusinue ankoronnsma, HApKOMaHUM, KypeHHs Ha HacJIeACTBEHHOCTh. MyTtanuu. Mo-
IlI/I(i)I/IKaLII/IOHHaFI U3MCHYHNBOCTD. ]_IGHTpI)I MHOFOO6pa3I/I$I " IMPOUCXOKACHUSA KYJIb-
TypHBIX pacTteHuil. MckyccTBeHHbI 0TOOp. MccnenoBanus B 0061acTu OHOTEXHOIIO-
ruu. Pelenue 31eMeHTapHbIX TeHETUYECKUX 3aay.

2,3

CamocrosTenbHas padora:

[ToBTOpEHHE MPOIIEHHOTO MaTepHala Mo TeMe ypoka. AHaIU3 TeKCTa KOHCIIEKTa 10
Borpocam: Kakoe 3HaueHHe B KHU3HU KJIETOK MMEET CBOMCTBO CaMOKOIHMPOBAHUS
JAHK? O yem cBUAETENHCTBYET IPUCYTCTBHE B KiIeTKe OombIoro konnyectsa AJlD?
Kaxkue nporuiecchbl, MpoOUCXOIsIINE B OPraHU3Me, CBA3aHbl C MUTOTHYECKHUM JIETIEHUEM
knetku? [loaroroButh coobmenue: «JlocTuxkeHusi TeHHOW MHKEHEPHH Ha COBPEMEH-
HOM JTare pa3BUTHUS YETOBEKay.

2,3

Tema 9.2. /Ivixamenn-
Haa cucmema.

Conep:xanue yueOHOro MaTepuana:

JlpIxaHue opraHu3MoB Kak croco0 noiydeHus sHepruu. Opransl apixanus. XKn3HeH-
Hasl EMKOCTb JIETKMX. TpEeHUpOBKA OpPraHoB JIbIXaHHs. boje3H! OpraHoB JbIXaHUs U
ux npodmiaktuka. Kypenue kak ¢akrop pucka.

1,2,3

HpaKTI/I‘{GCKOC 3aHATUC:

IIpakTuyeckoe 3ansaTue Ne 24,

2,3

CamocrosiTenbHast padora:

IToBTOpEHME MPOIICHHOrO MaTepralia o TeMe ypoka.

2,3

Conepkanue yueOHOro MaTepuana;

I[BI/I)KCHI/IC. KOCTI/I, MbIIMIBI, CYXOXWINA — KOMIIOHCHTLIL OHOpHO-HBHFaTeHBHOﬁ CH-
CcTeMbl. MBIIIICUHbIE ABMKEHUS U UX peryiudanus. Y TOMIIEHHE MBIIIII] npu CTaTUYECKOM

1,2,3
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Tema 9.3. Onopmno-
osuzamenvHas cu-
cmema.

U JMHaMH4YecKoil pabote. MI3MeHeHre MBIl IPU TPEHUPOBKE, OCIEACTBUS TUIIO-
nuHamuu. [IpuarHbI HApYIIEHUS] OCAHKU U Pa3BUTHS IIOCKOCTOIHS.

[IpakTueckoe 3ansaTue:

IIpakTiyeckoe 3ansTue Ne 25.

2,3

CamocTosiTenpHas padora:

IToBTOpEHKE NPOIIEHHOrO MaTepralia o TEME YpOKa.

2,3

Tema 9.4. Buympen-
HAA cpeda opzanusma.

Conep:xaHue yueOHOro MaTepuana:

BHyTpeHHss cpelia opraHu3Ma: KpoBb, TKaHEBast )KUJKOCTh, TUM(pa. OCHOBHBIE (yHK-
uuu kpoBu. KpoBeHocHas cucrema. IMMyHUTET 1 HIMMYHHas cucrteMa. bakrepuu u
BUPYCHI KaK IPUYMHA NHPEKIIMOHHBIX 3a00JI€BaHU.

1,2,3

[IpakTueckoe 3ansaTue:

IIpakTnyeckoe 3ansTue Ne 26.

2,3

CamocrosiTenbHas pabora:

IToBTOpEHME MPOIIEHHOrO MaTepralia o TEME ypoKa.

2,3

Tema 9.5. Hnousuoy-
anpHoe pazeumue op-
2anusma.

Copeprxanue yueOHOro Marepuaa:

NuauBuayansHoe pa3BuTHe opranusma. Ilonosoe cospeBanue. MeHcTpyauus U noJi-
monus. OmnonorBoperue. OOpa3zoBaHue U pa3BUTHE 3apojibliia U Tiona. bepemen-
HOCTb ¥ pojibl. BusiHMe HapKOT'€HHBIX BelleCTB (Tabaka, ajJKoross, HAPKOTUKOB) Ha
pa3BUTHE U 370pOBbE uenoBeka. HaciencTBeHHbIe U BpOXKIEHHBIE 3a00J1€BaHMs, Tie-
penatomuecs nonoseiM nytem: CITN/, cudunmc u np.

1,2,3

HpaKTI/I‘{GCKOC 3aHATUC:

IIpakTHyeckoe 3ansiTue Ne 27.

2,3

CamocTrosiTenpHas padora:

HOBTOpCHI/IC HpOfII[CHHOFO MaTepurajia 1mo T€Me ypoka. HOI[I"OTOBI/ITL ITMCBMCHHOC CO-
06III€HI/I€I «HOHyJ'IfIHI/If{ Kak ¢JIuHuIa OHOJIOrHnYeCcKOoM OBOJJIIOLUN), «COBpCMeHHBIC
B3TJIA bl HA 6I/IOJ'IOFI/I‘-ICCKYIO 9BOJIIOIIHUIO)).

2,3

Paznen 10. YesoBek u okpy:kamomas cpeaa

10

JIK 1-17
1,2,3

Tema 10.1. Dkocu-
CTEMBI.

Conepkanue yueOHOro MaTepuana:

[TonsTHs OHMOTEOIIeHO03a, IKOCHCTEMBI U OHochephl. Y CTOWYMBOCTD YKOCUCTEM.

1,2,3

npaKTI/IquKOG 3aHATHUC:

IIpakTHyeckoe 3ansiTue Ne 28.

2,3
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Okonoruyeckre GakTOpbl U UX BIMSHUE HA OpraHU3Mbl. MEXBUOBbIE OTHOIICHHS:
napasuTh3M, XUIHUYECTBO, KOHKYPEHIIUS, CUMON03. SIpyCHOCTh PacTUTEIBHOTO CO-
obmectBa. Kpyroopor yrieposaa B 6uocdepe. 3anoBefHUKY 1 3aKka3Huku Poccum.

CamocTosiTenpHas padora:

[ToBTOpEeHHE MpoiiieHHoro Marepuaia o reme ypoka. CocraBieHHe CXeM Iepeaadn
BELIECTB U 3HEpruu (uemnei nuranus). CpaBHUTENbHAS XapaKTEPUCTHKA IPUPOIHBIX
SKOCUCTEM U aHTPOIMOTEHHBIX IKOCUCTEM (arposkocucTeMm) cBoeit MmectHocTH. [loaro-
TOBUTh NMUCbMEHHOE cooluieHue: «llomymsiuus kak sxosnornyeckas eauHuna». OTse-
TUTBH Ha BONPOckl: Pedepar: «Okonorndeckas oocranoBka B Cankt-IlerepOypre u Jle-
HUHTPAJCKON 00JIaCTH.

2,3

Tema 10.2. OcHOBBI
NMPHUPOI0NOJIb30Ba-
HUA.

Copep:kanue yueOHOro MaTepuana:

BO3,I[€I‘;ICTBI/IG SKOJIOTHYCCKHUX (baKTOpOB Ha OpraHu3M 4YCJIOBCKA U BJIUAHHUC JACATCIIb-
HOCTH YCJIOBCKA HAa OKPYKAIOLIYIO CpEaY (SII[OXI/IMI/IKaTBI, IMPOMBIIIJIICHHBIC OTXO/HI,
paauanus U Apyrue SarpH3HeHI/ISI). Panmonansnoe MMpUpOAOIIOJIb30BAHHC.

1,2,3

IIpakTHueckoe 3aHsTHE!

IIpakTnyeckoe 3ansaTue Ne 29.

2,3

CamocrosiTenbHas pabora:

[ToBTOpeHue mpoiiieHHoro MaTepuaina no Teme ypoka. [logroroska k auddepenu-
pPOBaHHOMY 3a4eTy.

2,3

JAudpepenuupoBaHHbIN 324eT

HpOME)KyTO‘lHaﬂ aTTeCcTauusa

Hud.

3a4CT

Bcero

162

JU1sl XapaKTepUCTUKN YPOBHSI OCBOEHHS y4eOHOr0 MaTepualla UCIOJIb3YOTCS CIeyole 0003HaYeHUs:
1. - o3HakoMUTENbHBIHN (y3HaBaHUE paHee U3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. - penpoayKTUBHBIN (BBITIOJIHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIMHU HITH TTOJT PYKOBOJCTBOM);
3. - IPOAYKTHBHBIN (IUTAHUPOBAHHUE U CAMOCTOSITEIHOE BBIIIOJHEHUE IEATEIbHOCTH, pellieHre MPOOIeMHBIX 3a1ay.
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TEMbBI PE®EPATOB (1OKJIAJTOB), HTHINBUAYAJIBHBIX ITPOEKTOB

Baxxnenmme sKCIEPUMEHTHI B UICTOPUU €CTECTBO3HAHMSL.

Pa3zBuTue B3ris10B Ha cTpoeHue COTHEUHON CUCTEMBI.

Wneu HploToHA 1 MexaHUCTHYECKas! KapTUHA MUPA.

UTto Takoe Hay4YHO-TEXHUUYECKasi peBOJIOLUS?

Crneunduka HaydHbIX PEBOJIOLUNA U HAy4HbIE peBoitonu 20 Beka.

BnusHue ecTecTBEHHBIX HAYK Ha TYXOBHYIO KU3HB OOIIECTBA.

KoHuenuust Mmatepuu u ABUKEHUS B PUII0COPUN U €CTECTBOZHAHUU.

®dunocodus ApuctoTens U e€ BIUSIHNAE HA €CTECTBO3HAHUE.

®dunocodus dpeBneit ['perun kak UCTOYHUK €CTECTBEHHOHAYYHBIX HICH.

10 MatepuannsMm U Heann3M O MO3HAHUH MPUPOIBIL.

11. Heo6x0oauMOCTh ¥ CIy4aitHOCTh B (GUIOCOPHUH U €CTECTBOSHAHUU.

12. Dmnmpuyeckoe U TeopeTuieckoe B GUIOCOPHUH U €CTECTBOSHAHUU.

13. Hayka u penurus kak crmiocoObl MO3HAHUS MUPA.

14. Ot mexanuku HproToHa — K crieruanbHoi Teopun otHocutenbHocT (CTO).

15. ®u3nueckue NpeCcTaBICHNs O IPOCTPAHCTBE U BPEMEHU: UCTOPHSI BOIIPOCa, CO-
BPEMEHHbIE TIOJXObI.

16. Pa3zBuTHne ¢puznuecKkux MpeacTaBICHU O CTPOSHUHN BEIIECTBA.

17. Dnextponunamuika MakcBeiia — 0fHa U3 BEJIUKUX (PU3UUECKUX TEOPHIA.

18. ®yHnaMeHTanbHbIE B3aUMOJICHCTBUS U UIES «BEJIUKOTO OOBEAMHEHUS.

19. OcHOBHBIE UJIeV KBAHTOBOM MEXaHUKH.

20. CoBpeMeHHas HayKa O MMPOUCXOXKIACHUN U IBOJIONNU BeeneHHOH.

21. DBomronus rajlakTUK U 3BE31.

22. CoznaHue MepruoIuIecKoil CHCTEMBI XMMHYECKUX DJIEMEHTOB.

23. CoBpeMeHHAass XUMHUYECKasi MPOMBIIIIIEHHOCTb.

24. OCHOBHBIE dTarbl PA3BUTHS XUMHUH.

25. Moaenu mporCX0XKACHUS KU3HU.

26. Pa3BuTHE YBOIOIIMOHHBIX HIEH B OUOIOTHH.

27. buocdepa kak riiodasbHas SKOCUCTEMA.

28. Nzyuenune noBeeHUS )KUBOTHBIX M OCHOBHBIEC IOCTHKEHHS ATOJIOTUH.

29. Pa3BuTHE DKOJIOTHHU KaK HAYKH.

30. ['mo6aybHbBIN HKOJIOTHYECKUN KPU3UC: IPUIUHBI U ITYTH PEUICHUS TPOOIIEMBI.

31. Yuenue o 6uocdepe u ero 3HaYCHHUE JIJIs1 SKOJIOTHH.

32. OCHOBHBIE TOCTUKEHUS COITMOONOJIOTHH.

33. IIpoGiema MpoUCXOKIASHUS M DBOJIFOIIMN YETOBEKA.

34. PazBuTHe 4eI0BEYECKUX OOITHOCTEH M «TEOPHUs STHOTCHE3a.

35. buonornyeckue OCHOBBI IICUXMYECKUX MPOIIECCOB YEIOBEKA.

36. CozHatenbHOE U Oecco3HaTenbHOe. [ MmoTe3a «pacMpstoIerocs COZHaHUS.

37. Konuenuus Hoocdepsl U Oyayliee YeIoBeYeCTBA.

38. 'moOanbHbI 3BOJOIMOHN3M U KOHIEIHAS KODBOJIIOIIHH.

39. OCHOBHBbIE UJIEV CHUHEPTETHKHU.

40. UnTerparus HayK U MEPCIIEKTUBbI Pa3BUTHUS HAYKHU.

41. inen «yCTOWYMBOTO pa3BUTHS» B COBPEMEHHOW HAYKE.

42. «xomornueckuii ummepatus» B padorax H. Mouceesa.

CoOoNOR~ODE
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43. JINYHOCTH YUYEHOTO U STUUECKHUE MPOOIEMbl HAYKH.

44, Matepusi, GOpPMBI €€ IBUKEHUS U CYIIECTBOBAHUS.

45. Tlepsrbrit pycckuii akageMuk M.B. JlomoHOCOB.

46. VickyccTBO M mpoliece Mo3HaHus.

47. ®usuka U My3bIKaJIbHOE UCKYCCTBO.

48. 1IBeToMy3BIKa.

49, duznka B COBPEMEHHOM ITUPKE.

50. ®uznveckre METO bl UCCIIEOBAHNS TAMSITHIUKOB UCTOPUH, APXUTEKTYPhI U IPOU3-
BEJICHUMN UCKYCCTBA.

51. HayyHO-TeXHMYECKUI TIPOTPECC U MPOOIEMbI IKOJIOTHH.

52. buoTexHOoIOTHs U TeHHasi HHXXeHepus: — texHosoruu XXI| Beka.

53. HaHOTexXHOJIOTUs KaK MPUOPUTETHOE HAIPABJICHUE PAa3BUTHS HAyKU U MPOU3BOJI-
ctBa B Pocculickoi @enepanumu.

54. OxpaHa OKpy’Karollel Cpeibl OT XUMUUECKOTO 3arps3HEHMSL.

55. PacTBOpBI BOKPYT HAC.

56. YcTpaHeHue )KeCTKOCTH BOJIbI HA MPOMBIIIUICHHBIX TIPEANPUSATHSX.

57. Ucropust BOBHUKHOBEHHS M PA3BUTHUSI OPTaHUYECKON XUMUH.

58.¥YreBoibl ¥ X POJIb B AKUBOM TIPUPOJIE.

59. XKupsl kak MPOIYKT MATAHUSA U XUMUYECKOE ChIPHE.

60. HexBaTtka mpo/10BOJILCTBUS Kak ri1o0aibHas mpobiieMa 4eJIoBeYeCTBa U Iy TH €€ pe-
IICHUS.

61. CpencTBa rurueHbl Ha OCHOBE KHCIOPOICOAECPIKAIINX OPTaHMUYECKUX COSAMHEHU.

62. CHHTETHYECKHE MOFOIIIME CPEJCTBA: JOCTOMHCTBA U HEJOCTATKH.

63. Jledpunut O6enka B MUIIEBBIX IPOIYKTAX U €r0 MPEOJ0JICHUE B paMKaX II100aabHOM
IIPOJIOBOJILCTBEHHOM ITPOTPAMMBL.

64. B.W. Bepranckuii u ero yueHue o ouocdepe.

65. Ucropust u pa3BuUTHE 3HAHUIN O KIIETKE.

66. Okpy:xaromasi 4yejJoBeKa cpejia U €e KOMIIOHEHTHI: Pa3Iu4HbIe B3IJISIBI HA OIHY
npoliemy.

67. [lonmynauus Kak eIuHUIIa OMOJIOTUYECKON IBOTIOIUH.

68. Iomynsums Kak dKOJI0oruYecKas eIMHHUIIA.

69. CoBpeMeHHbIE B3TJISIbI HA OMOJIOTHUECKYIO DBOJOIIHIO.

70. CoBpeMeHHbIE B3IJIAIbl HA IPOUCXOXK/ICHNE YEJIOBEKA: CTOJIKHOBEHNE MHEHUH.

71. CoBpeMeHHbIE METO/Ibl UCCIIEIOBAHUS KIETKH.

72. Cpenpl 0OMTaHHS OPTaHU3MOB: IPUYUHBI PA3HOOOpA3HS.
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3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIb-
HOCTH OBYUYAIOIIINUXCA

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BU0B YU4eOHO
AeSITeJIbHOCTU CTYI€HTOB (HA YPOBHe y4e0-
HBIX /el CcTBHI)

Pazpen 1. Mexanuka

BBenenmue.

OcHoBHBIE Hayku O mpupone (bu-
3UKa, XUMHUS, OMOJIOTHA), UX CXOJ-
CTBO W oTiuums. EcTecTBeHHOHAyU-
HBIN METOJ IIO3HAHMS U €TI0 COCTaBIIs-
foue:  HaOJIOAECHHE, H3MEpeHue,
SKCIIEPUMEHT, TUTIOTE3a, TEOPHSL.

Tema 1.1. OcHOBBI KHHEMAaTHKH.
Mexannueckoe aBrkeHue. OTHOCH-
TEILHOCTh MEXaHUUYECKOI'0 JBIOKE-
HUs. Buabl 1BrkeHus (paBHOMEpHOE,
PaBHOYCKOPEHHOE, TEePUOANIECKOE)
U UX TpaduuecKoe ONrcaHue.

Tema 1.2. OcHOBBI JUHAMHKH.
BzaumogeiictBue ten. 3akoHbl Hbro-
TOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
HeBecomocTb.

Tema 1.3. 3aKoHBI COXpaHEHHUS.
3aKOH COXpaHEHUS UMITYJIbCa U Peak-
THBHOE JBM)KeHUE. KuHeTnueckas u
MOTEHIIUaIbHas YHEPTHH. 3aKOH CO-
XpaHEHUsI MEXaHWMYeCKOW OSHEepruu.
PaGoTta 1 MOIIHOCTB.

Tema 1.4. Mexanuueckue KoJie-
0aHus ¥ BOJHBI.

Mexanunueckue konebanus. Ilepuon
M dYacToTa KoJjicOanmii. MexaHuue-
ckue BoHBI. CBOMCTBa BOJH. 3BYKO-
BbIC BOJIHBI. YJIBTPa3ByK M €ro Hc-
II0JIb30BAHHE B TEXHUKE U MEIUIIIHE.

Pa3Burne criocoOHocTel ICHO U TOYHO M3JIaraTh
CBOM MBIC/IH, JIOTHYECKH OOOCHOBBIBATH CBOIO
TOYKY 3PCHHS, BOCHIPHHHUMATb M AHAJU3HPO-
BaTh MHEHHS COOECEIHUKOB, IPH3HABas IIPaBO
JIpyroro 4ejoBeka Ha nmHoe MHeHue. IlpuBene-
HHe MPUMEPOB BIIUSHUS OTKPBITUH B (PU3HKE Ha
IIPOTPECC B TEXHUKE U TEXHOJIOTHU IIPOU3BOJI-
ctBa. O3HaKOMJIEHHE CO CIIOCOOaMHU OIMMCaHUS
MEXaHUYECKOI'0 JBIIKCHHMS, OCHOBHOI 3amadei
MexaHuku. M3ydeHHe OCHOBHBIX (PH3MYECKUX
BCIMYMH KMHEMATHKH: IICPEMEILICHHS, CKOPOCTH,
yckopeHus. HaOJj1oaenne oTHOCUTEIIBHOCTH Me-
XaHUYECKOIO JIBIDKeHHUI. DopMyJIupoBaHue 3a-
KOHa cj10keHus1 ckopocteil. McesenoBanme pas-
HOYCKOPEHHOT'O MPSIMOJTMHEHHOTO IBHKEHUS (HA
IIpUMepe CBOOOIHOIO MaICHUS TEI) U PaBHOMED-
HOTO JBMIKCHHUS Teja 110 oKpykKHOCTH. Ilonuma-
HHEe CMbBICIIa OCHOBHBIX (PU3MYECKUX BEJIWYUH,
XapaKTepHU3YIOIIUX PAaBHOMEPHOE IBHIKCHUC
Tena no okpyxHocTu. IloHumaHnue cMmbicia Ta-
KuX (U3WYECKUX MOJCNeH, KaK MaTepualibHas
TOUYKa, MHEpLIMaJbHas cucrtema orcuera. M3me-
PeHHe MacChl Tella pa3TundHbIMU criocobamu. U3-
MepeHHne CUJI B3auMOJICHCTBUSA Tel. Bulumcie-
HHUE 3HAYCHUS YCKOPEHUS TEJ 110 U3BECTHHIM 3Ha-
YeHHEM ACHCTBYIONIMX CUJI U MacC Tel. Y MeHHe
pa3nu4aTh CHIIy TSDKECTH M Bec Tena. QO0bsicHe-
HUE U NPUBeAEeHNEe IPHUMEPOB SBJICHUS HEBECO-
MocTu. [IpumeHneHune OCHOBHBIX TOHATHH, POp-
Myl U 3aKOHOB IWHAMHKH K PEHISHHIO 3ajad.
O0bsicHeHHe PEaKTUBHOTO JBMKCHUS Ha OCHOBE
3aKOHa coXpaHeHus umnyibca. [lpumenenne 3a-
KOHA COXPAaHEHUS UMITYJIbCA I BBIYUCICHUS U3-
MEHEHHI CKOpPOCTEeM Tell HpU HX B3aUMOACH-
CcTBHSAX. BbIunMciieHHe padOThI CHIT M U3MEHCHUS
KWHETUYECKOW 3HEPruu Teyia. BulumciaeHue mo-
TEHIIMATBLHOW SHEPrUy TEJI B TPaBUTAIMOHHOM
noJjie. XapakTepuCcTUKa IMPOU3BOJIUTEIBHOCTH
MallliH ¥ JIBUTATeJIe ¢ MCIIOJIb30BaHUEM IIOHS-
THS MOILHOCTH.

Pa3zgea 2.

TenmoBLie ABJIEeHNA.

Tema 2.1. OcHOBBI MoOJIEKY-
JIAPHO-KHHETHYECKOH TeOPHH.

®opmMyJIMPOBaHME OCHOBHBIX ITOJIOXKEHHN MO-
JIEKYJISIPHO-KUHETUYECKOW Teopuu. BbImosHe-

HHe DKCIIEPUMEHTOB, CIIYXXaIIMX 000CHOBAHHEM
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Hcropust aTOMUCTUYECKUX YYEHUHU.
HabmtoieHus ¥ OTBITHI, TOATBEPHKIa-
IOLIME ATOMHO-MOJIEKYJIIPHOE CTPOE-
HUe BelllecTBa. Macca 1 pa3Mepsl MO-
nexyi. TernnoBoe aBmxenue. Temme-
paTypa Kak Mepa CpeHel KMHeTH4e-
CKOM YHEPTUH YaCTHLL.

Tema 2.2. OCHOBBI TepMOJIUHA-
MHKH.

OOBsicHEHHE arperaTHbIX COCTOS-
HU BeecTBa M (Pa3oBbIX NEPEX0I0B
MEX1y HUMH Ha OCHOBE aTOMHO-MO-
JIEKYJISIPHBIX TPEACTaBICHUI. 3aKOH
COXPAHEHUs DHEPIMM B TEIJIOBBIX
npoueccax. HeoOpartumelii xapakrep
TEIUIOBBIX MPOIECCOB. TemioBbie Ma-
IIUHBI, UX TIPUMEHEHHEe. DKOJIOoTHYe-
CKHE IPOoOJIeMBI, CBSI3aHHBIE C TPUME-
HEHUEM TeIUIOBBIX MAIlMH, W MpPO-
0JieMa SHEProcOepPeIKCHHMS.

MOJICKYJIIPHO-KMHETHYeCcKor Teopuu. HabdJro-
JeHHe OpPOYHOBCKOT'O IBUKCHHMS U SIBJICHUS TU]-
¢by3un. OnpenesneHne mapaMeTpoB BEIISCTBA B
razoo0pa3HOM COCTOSIHUU HA OCHOBAaHUH ypaBHE-
HHS COCTOSIHUS HjeanpHoro rasza. Ilpeacrasie-
HHe B BuJ¢ rparka H30XOpHOro, n300apHOro u
HU30TEPMHUYECKOr0 MPOLIECCOB. Bblumcienune
Ccpe/lHeH KMHETUYECKOM SHEPI U TEIIOBOTO JIBU-
JKEHHUS MOJIEKYJI 110 M3BECTHOM TeMIeparype Be-
mecTBa. U3MepeHne BIaXXHOCTH BO3AyXa. JKC-
NnepuMeHTA/JIbHOE HCCIe0BAHUE TEMIOBBIX
CBOWCTB BellecTBa. Pacuer KOIMYECTBA TeEII-
JIOTBI, HEOOXOAMMOTO JJIsSI OCYIIIECTBJICHHS TPO-
1ecca IMpeBpalleHys BEIIECTBAa U3 OJHOTO arpe-
raTHOI'O COCTOSIHUS B ipyroe. Pacuer u3amMeHeHus
BHYTPEHHEH SHEPrum Tej, padoThl U IepeiaH-
HOrO KOJIMYECTBA TEIJIOThI HA OCHOBAaHHUU MEP-
BOIO 3aKoHa TepMoauHAMHUKU. O0bsICHEeHH e
MIPUHIIMIIOB JEHCTBUS TETIJIOBBIX MAIITUH.

Pazpea 3.

DJIeKTPOAUHAMUKA

Tema 3.1. DuekTpHYecKoe moJie.
B3aunmMopeiicTBue 3apsKEHHBIX Tel.
Onektpuueckuil 3apsa. 3akoH Ky-
JoHa. Dnekrpuueckoe nosue. [IpoBos-
HUKHU U U30JIATOPHI B AJICKTPUUECKOM
ToJIe.

Tema 3.2. 3aK0OHBI MOCTOSIHHOTO

TOKA.
IIOoCTOSIHHBIN  ANEKTPUYECKUN  TOK.
Cuna Toka, HanpsKEHHE, dJIEKTpUUe-
CKoe corpoTuBieHue. 3akoH Oma Jist
y4JacTka nenu. TemnoBoe aeicTBHe
3JIEKTPUYECKOI0 TOKA M 3aKOH J[xo-
ynst Jlenua.

Tema 3.3. MaruutHoe mnoje H
3JIEKTPOMATHUTHA S HHAYKIHA.
MaruuTHOE TOJE TOKAa W JIEUCTBHUE
MAarHuTHOTO TMOJsl Ha MPOBOJHHUK C
TOKOM. DJIEKTPOJBUTraTENb. SIBIIeHHE
3JE€KTPOMArHUTHOM MHIYKIIMU. DJIEK-
Tporeneparop. llepemeHHBI1 TOK.
[lonyyenue u mnepemavya 3JIEKTPO-
SHEPTUH.

Tema 3.4. DileKTpOMarHuTHbIE
KoJie0aHus U BOJHBbI. OnTHKA.

BerumnciieHne cruia B3aUMOJCHUCTBUSL TOYEYHBIX
SJIEKTPUYECKUX 3apsioB. BblumciieHne Harps-
JKEHHOCTH W MOTEHUHMAJA JIEKTPUUYECKOTO OIS
OJIHOTO M HECKOJIbKMX TOUEUHBIX 3apsi10B. U3me-
penme pasHocth noreHuuasioB. IlpuBeneHue
MPUMEPOB MPOBOJHUKOB, TUDJICKTPUKOB U KOH-
nencatopoB. HabmroneHue siBIeHUS DIEKTPOCTA-
TUYECKOW HMHAYKUHMHM W SIBIICHUS TOJIpU3AIUN
JIAATIEKTPUKA, HAXOIAIIETOCS B AJIEKTPUUYECKOM
oJe.

HN3MepeHue MOIIHOCTH 3JEKTPUYECKOTO TOKA.
HN3mepenue D/IC u BHYTPEHHEIro CONPOTHUBIIE-
HUS UICTOYHUKA Toka. COOp M HCHBbITAHUE DJICK-
TPUYECKUX IIENeH C Pa3IUYHbIM COEAMHEHUEM
MPOBOJTHUKOB, PACUET UX MapaMeTPOB.
Hao0.uronenne neiicTBUS MarHUTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM, KapTMHOK MarHUTHBIX I10-
ner. DdopmyJIMpOBaHHE IIPAaBWIIA JIEBOM PYKHU
JUTSL OTIpEIEICHUsS] HAIPaBJICHUS CUJIBI AMIiepa.
Boruuciaenne cui, 1eHCTBYIONIMX HA IPOBOAHUK
C TOKOM B MarHUTHOM TI0Jie, OOBSICHEHHE TPUH-
uuna aeucteus anekrpoasurarens. Ucciaenosa-
HUeE SIBJICHUS 2JICKTPOMAarHUTHOM MHTYKIIUH.
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DJIeKTPOMarHUTHBIE BOJIHBL. Panuno-
CBsI3b U TeneBuieHne. CBET Kak dJIeK-
TpOMarHuTHass BoyiHa. VHTepdepeH-
U ¥ JUQpakius cBera.

Pasnen 4. Ctpoenn

€ arToMa 1 KBaHTOBas ([)n3mca

Tema 4.1. CBeTOBBIE KBAHTBI.
BoJiHOBBIE M KOPITYCKYJISIPHBIE CBOW-
ctBa cBeta. Dorordpdexr. Mcmonan3o-
BaHue GoTtodrdPeKTa B TEXHUKE.

Tema 4.2. ATOM U aTOMHO€ SAPO.
CrtpoeHue aTtoma: IUIaHETapHas MoO-
nenb 1 MoJiens bopa. [lornomenue u
ucryckanue cBera aroMmoM. KBaHTo-
BaHue dHeprud. [ [puHuun geicTus u
UCIoNIb30BaHue Nazepa. Onrudeckas
CHEKTPOCKOMUS KaK METOJ U3yYCHHUS
cocraBa BemiecTtBa. CTpoeHHUE aTOM-
HOTO simpa. OHeprus cBsizu. CBA3b
MaccChl M dHEpruu. SpepHas sHepre-
TuKa. PajinoakTuBHBIE W3ITy4YEeHUS U
WX BO3JICUCTBHE Ha >KUBBIE Opra-
HU3MBI.

Bpruuncienue cuil B3aUMOACHCTBHUS TOYCUHBIX
JJIEKTPUYECKUX 3apsioB. BblumciieHHe Harps-
JKEHHOCTH M IIOTCHIIMANIA DJICKTPUYECKOTO MO
OJHOI'0 M HECKOJIBKHMX TOYCUHEBIX 3apsaaoB. U3me-
penme paszHoctd noTeHuuasnoB. IlpuBeneHue
IIPUMEPOB MIPOBOAHUKOB, JUAJICKTPUKOB M KOH-
nencaropoB. Ha0JiioeHue siBeHust 3J€KTpOCTa-
TUYECKON WHAYKIIMU W SIBJCHUS TOJISpU3AIUN
JIMRJICKTPUKA, HAXOJAIIETOCAd B AJIEKTPUYECKOM
ToJie.

HN3mepeHne MOIIHOCTH DJICKTPUYECKOTO TOKA.
H3mepenue DJIC U BHYTPSHHETO COIPOTHUBIIC-
HHS UCTOYHHKA TOKa. COOpP M HCNIBITAHME DJICK-
TPUUYECKUX IIETEeH C PA3TUYHBIM COCTUHCHUEM
MIPOBOAHUKOB, pacyeT UX IIapaMeTPOB.
Hao0aroaenue neiicTBUS MarHUTHOTO IIOJS Ha
MIPOBOAHUK C TOKOM, KApTHHOK MAarHUTHBIX I10-
nei. PopmyJIMpOBaHUeE IIPABHIIA JIEBOM PYKHU
JJI OIpEAeCHMS HaIlpaBIICHUS CUIIBI AMIiepa.
Boiuuciienne cuJl, ACHCTBYIOIIMX HA MPOBOHUK
C TOKOM B MarHUTHOM II0JI€, OOBSICHCHUE TTPUH-
LIMIIa JIeMcTBHUA dJIeKTpojsurareis. Uccaegona-
HMe SIBJICHUS JIEKTPOMArHUTHONW MHIYKIUU.

Pa3nen S. Bopa. PacTBopsl

Tema 5.1. Boga. CBoiicTBa BoabI
Bona Bokpyr Hac. @u3n4eCKHUe U XHU-
MUYECKHE CBOMCTBA BOJbl. PacTBOpeE-
HHE TBEPJBIX BEIIECTB U ra3oB. Mac-
COBasl J10JIs1 BELIECTBA B pacTBOPE Kak
croco® BBIpAXKEHMsI COCTaBa pac-
TBOpA.

Tema 5.2. Boaubie pecypchbl.
Boansie pecypcrl 3emnu. KauectBo
BOJBL. 3arpsi3HUTENN BOABI U CIO-
coObl OunCTKH. JKecTkasi Boja M ee
ymsiruenue. OnpecHeHne BOJIbI.

XapakTepucTHKAa CTPOCHUSI aTOMOB U KpPHUCTAJI-
JIOB U Ha TOM OCHOBE — OOUIMX (PU3UYECKUX U
XUMHUYECKUX CBOMCTB METAJNIOB U HEMETAILJIOB.
XapakTepucTHKAa COCTaBa, CTPOEHMSI, CBOMCTB,
IIOJIyYEHUS U IPUMEHEHUE BXKHEUILINX HEMETAI-
70B. XapaKTepucTHKA COCTaBa, CTPOECHUS U 00-
LIUX CBOMCTB BaXHEHIIMX KIJIACCOB HEOPTraHHUYe-
CKUX coequHeHui. OnucaHue cocraBa M
CBOMCTB BaXXHEUIIMX NPEICTABUTENIEW OpraHu-
YEeCKUX COEMHEHMI: METaHOIa ¥ ATAHOJIA, CII0XK-
HBIX 2(UPOB, KUPOB, MBI, KAPOOHOBBIX KUCIOT
(YKCycHOW  KHCJOTBI), MOHOCaxapua0B(TJIIO-
KO3bI), JMCaxapuJoB (caxapo3bl), MOJHCaXapH-
OB (Kpaxmaja W IeJUTIOJI03bI), aMHHOKHUCIIOT,
0€JIKOB, MICKYCCTBEHHBIX U CHHTETUYECKHX IOJIU-
MEpOB.

Paszngena 6. Xumuue

CKHe mpoliecchl B aTMochepe

Tema 6.1. Atmocdepa.
XHUMUYECKUH COCTaB BO31yXa. ATMO-
cdepa 1 KIUMart.

Tema 6.2. Kucj1oTHbIE T0KAM.

O0bsicHeHHe XUMUYECKHX SIBIIEHUI C KUCIOPO/I-
COEpPKAIMMHU OPraHUYECKMMH BEIIECTBAMMU.
OTpakeHre XUMUYECKUX MPOLECCOB C TOMOIIIbIO
YPaBHEHUU XUMHYECKUX PEAKIUM.
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Kucnoret u menouu. Ilokazarens
KHUCJIOTHOCTH U pactBopoB pH. Kuc-
noTHbIE A0 1. O30HOBBIE ABIPHL. 3a-
rps3HEHHE aTMOC(EPHl U €ro UCTOY-
HUKH.

O0bsicHeHHe XMMHYCCKHX SBJICHHU C a30TOCO-
JepKAIUMA ~ OPTaHUYECKUMH  BEIIECTBaMHU.
HaGmonenue, ¢ukcupoBaHue W OINUCaHUE pe-
3yJIbTATOB IIPOBEICHHOI0 AKCIICPHUMCHTA.

O0bsicHeHHe CYITHOCTH XUMMUYECKUX ITPOLIECCOB
u coenuHenuit. IIpoBeneHre caMmoOCTOATEILHOTO
MOMCKA XMMUYECKON MH(POPMAIMKM C MCIOJIb30-

BAHMEM PA3JIMYHOM JIUTEPATYPHI.

Pasznea 7. Xum

U U OPTraHU3M Y€JI0BEKa

Tema 7.1.
MEHTBI.
XUMHUYECKUE IIEMEHTHI B OpraHU3Me
YeJI0BeKa.

Tema 7.2. Opranuyeckue coeau-

HEHMHS.
Opranuveckre ¥ HEOPraHUYECKUE
BemecTBa. OCHOBHBIE )KM3HEHHO He-
00X0UMbIE COCIUHEHUs: OeNKH, yr-
JIEBOJIbI, >KUPBI, BUTaMHHBI. CTpoe-
HUEe OENKOBBIX MOJIEKYJ. 3HAuUCHUE
BUTAaMUHOB. YTIEBOABI — TIJIABHBIN
HCTOYHUK SHEPruu opranusma. Poib
KUPOB B OpraHu3Me, XOJIECTEpPHUH.
Kunkue u TBepabIe kupbl. [ 'naponus
KUPOB B OpraHU3ME.

Tema 7.3. Heopranmueckue Be-
1ecTBa.

MruHepanbHbIE BEUIECTBA B IPOJYK-
Tax TUTAHWS, TUIICBBIC JO0ABKH.
COanancupoBaHHOE MMUTAHKE.

XuMuuecKue dJjie-

Co0Jroaenne mpaBu1 0€30MacHOT0 OOpaIeHHUsI C
TOPIOYMMH U TOKCHYHBIMH BEIIIECTBAMH, J1abopa-
TOPHBIM 000PYZAOBAHUEM.

Kputunyeckasi omeHka JOCTOBEPHOCTH XHUMH-
Yyeckoi MH(pOpMAIMU MOCTYMNAIIIEed U3 pa3HbIX
HMCTOYHHUKOB.

O0bsicHeHHEe CYIITHOCTU XMMHUYECKUX MTPOIIECCOB
u coequHenuit. IIpoBenenne caMmoCTOsSTEILHOTO
MOMCKAa XUMHUYECKOH MH(OpPMAIMK C HUCIOJIB30-
BaHUEM Pa3JIMYHOM JINTEPATYPHI.

Pa3nen 8. Hauobosee o0uiue npeacTaBjieHus 0 JKU3HU

Tema 8.1. OcHOBHBIE CBOWCTBA KU~
BbIX OPraHU3MOB.

[lonsitue «xu3Hb». OCHOBHBIE TNPU-
3HAKH SKHBOTrO: ITUTAHWE, IbIXaHHE,

BBIACIICHUEC, PpPa3ApaKuUMOCTb, IIO0-
ABUXKHOCTb, PA3MHOKCHHE, POCT H
pa3BUTHC. IlonsaTue «OpTraHU3M».

Pa3HooOpasue >KUBBIX OPraHU3MOB,
MIPUHIIMITBI KX KJIacCU(HUKAIIH.
Tema 8.2. Knerka.
Kiietka — enuHUIIa CTPOCHUS U KU3-
HEJEATEIbHOCTH U JKU3HENESTeIbHO-
ctu opranu3ma. OOMEH BemIeCTB
MIpEBpaIICHUE U TIPEBPAIICHUE dHEP-
ruu B kietke. Moinekyna JIHK.
Tema 8.3. OCHOBBI 3BOJIIOIIUH.

3HAKOMCTBO C KJIETOYHOW TeOopued CTpOeHUs
opraau3moB. IlosryueHHe peICTaBICHUS O POITU
OPraHWYECKUX W HEOPTaHWMYECKUX BEIIECTB B
KJIeTKe. 3HAHHE CTPOCHUS KJIETOK IO Pe3yJibTa-
TaM pabOTBl CO CBETOBBIM MHKPOCKOIIOM. ¥YMe-
HHe OIMUCBIBATh MUKPOIIPENapaThl KJIIETOK pacTe-
HUW. YMeHHe CPaBHUBATh CTPOCHHUE KIIETOK pac-
TEHUH M )KUBOTHBIX 110 TOTOBBIM MUKpOTIpernapa-
TaM.

YMeHHe aHAIM3UPOBATH W OIECHUBATH Pa3iIvd-
HBIE TUITOTE3bI TPOUCXOXKICHUS KU3HHU Ha 3eMIie
YMeHHe TIPOBOJHTH OIMCAHUE OCOOCH OJIHOTO
BHJIa 10 MOP(OJIOTHYECKOMY Kputeputo. Pa3Bu-
THe CIIOCOOHOCTEH SICHO M TOYHO M3JIaraTh CBOU
MBICJTH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY
3peHUs, BOCIIPUHUMATh W aHAIM3UPOBATH MHE-
HUS COOCCEIHHMKOB, MPU3HABas IPaBO JIPYroro

JeJIOBEKAa Ha MHOE MHCHHE. Y MeHHe JJOKa3bIBaTh
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YpoBHU OpraHu3anyu >KUBOW IIpHU-
pOABL: KIIETOYHBIN, OpraHU3MEHHBIMH,
HAJOpPTaHU3MEHHbII. DBOJIIOLMS JKU-
BOro. JIBMKyIllM€ CHUJIbI 3BOJIOLUU:
HAaCJEACTBEHHOCTb, W3MEHYUBOCTD,
€CTEeCTBEHHBII 0TOOP.

POJICTBO dYENIOBEKAa W MJIEKOMUTAIOIINX, OOII-
HOCTb M PaBEHCTBO YEJIOBCUCCKUX pac.

3HaHHe OCHOBHBIX CIIOCOOOB Pa3MHOXKCHHS Op-
FaHU3MOB, CTAJAUI OHTOICHE3a Ha IIPHMEPE YCII0-
BeKa. 3HAHHUeE IIPUYMH, BBI3BIBAIOIIMX HapyIle-
HHS B Pa3BUTHH OPraHW3MOB. YMEHHE I10JIb30-
BaThCSl TEHETUYECKON TEPMUHOJIOTUEH U CUMBO-
JIMKOW, peniaTh MPOCTEHIINE TeHETUYECKHUE 3a-
nayn. 3HaHMe 0COOECHHOCTEN HACIEICTBEHHON U
HCHACJICICTBCHHOM M3MECHUYMBOCTH M MX OHOJIO-
TUYECKOM POJIM B SBOJIIOIIMHU JKUBOTO.

Pazgen 9. Opranusm yesioBeKka u 0cC

HOBHBIC ITPOSIBJICHUA €I'0 JKU3HCACATCIbHOCTHA

Tema 9.1. IIumeBapuresbHast
cucrema.
TkaHu, opranel U CUCTEMbI OpraHOB
yenoBeka. [Iuranne. 3naueHne nura-
HUS Ul pOCTa, Pa3BUTHUSA U )KU3HENE-
ATE€NbHOCTU opranusma. I[lmmesape-
HUE KaK Ipouecc GU3NYECKON U XHU-
Muyeckol o00pabotku numu. Cu-
CTEMa NHILEBAPUTEIBbHBIX OPraHOB.
[IpenynpexaeHue NUILIEBBIX OTpPaB-
JeHui - OpromHoro tuda, TU3EHTE-
pun, xonepsl. ['acTput u Huppo3 ne-
YEHM KaK pe3yJbTaT BIUSHUS aJKO-
rojisi U HUKOTUHA Ha OPraHu3M.

Tema 9.2. JIpIxaTejbHasi CH-
creMa.
JIbIXaHue OpraHu3MOB Kak CI0C0O0
noytydeHus: 3Hepruu. Oprassl JbIxa-
Hus. JKHU3HEHHasd €MKOCTb JIETKHX.
TpenupoBka opraHoB nabixanus. bo-
JIE3HU OPTaHOB JbIXaHUS U UX TPOPHU-
nakTuka. Kypenue kak ¢pakTop pHcka.

Tema 9.3. OnopHo-aBHrartesb-
Has cUcTeMa.
JBmxenne. Koctu, MbIIIIIbI, CyXO0XKH-
JUs — KOMIIOHEHTHI OIIOPHO-IBUIA-
TEIbHOW CUCTEMBI. MBILIEUHbIE 1BU-
KEHHSI U UX Peryasuus. Y ToMJIeHUe
MBI TPU CTATUYECKON W JAMHAMU-
4yeckor pabote. MI3MEeHEHNE MBIIIIBI
IIPU TPEHUPOBKE, MOCIEICTBUS THUIIO-
muHamuu.  [lpuumHbBl  HapymeHUs
OCaHKH U Pa3BUTHUS TUIOCKOCTOMUSI.

Tema 9.4. BuyTpeHnHsisi cpeaa op-
raHuszma.
Buytpennsas  cpema  opraHusma:
KpOBb, TKaHeBas >KUIKOCTb, JuMQa.

Onpenenenne OCHOBHBIX IOHATHUH O 3I0pOBbE U
3I0pOBOM 00pase KHU3HHU. Y cBOeHHe (aKTOpOB,
BIIMSIFOINMX HA 370POBbE, BBIBICHUE (PAKTOPOB,
paspyllalonMX 3/10pOBbE, IUIAHUPOBAHUE pe-
YKUMa JHsI, BBISIBIICHUE YCIIOBUI 00€ecIiedeHus pa-
LIUOHAIIBHOTO MUTAaHUS, OOBSCHEHHUE CIIy4yaeB U3
COOCTBEHHOW JKMU3HU M CBOMX HAOJIOJECHHNA IO
IUTAHUPOBAHUIO peXHUMa TpyJa M OTAbIXa. AHa-
JIN3 BJIMSHUA JIBUTaTEIbHOM aKTUBHOCTHU Ha 3]10-
POBbE YeJIOBEKa, ONpe/ieleHne OCHOBHBIX (hopm
3aKaJIMBAHUS, UX BIIMSHUSA Ha 3J0POBBE YEJO-
BeKa, 000CHOBAHUE NOCIECTBUN BIUSHUS KO-
rojisi Ha 3/I0pOBbE YEJIOBEKA U COLMAIbHBIX IO-
CIIEICTBUN YHOTpEOJIEHUsT ajKoroyisi. AHaJIM3
BJIMSIHUS HEOJIaronpusTHON OKpY’Karollel cpeibl
Ha 3/10pOBbE 4enoBeka. MoaeJupoBaHue COLM-
QIBHBIX TIOCIIEACTBUIN MPHUCTPACTUSI K HAPKOTH-
KaM. XapaKkTepucTuka (GakTopoB, BIHAIONINX
Ha penpoJyKTUBHOE 3/J0pOBhE yesoBeka. Mope-
JIMPOBaHUE CUTYallUi MO MPUMEHEHHIO MpaBHII
COXPAHEHHUS U YKPEIUIEHUS 310POBbSL.
XapakTepucTHKA OCHOBHBIX PU3HAKOB KU3HU.
OcBoenne aiaropuT™Ma HAEHTU(UKALUA OCHOB-
HBIX BUJIOB KPOBOTE€UEHUH, HIeHTU(PUKALUSA OC-
HOBHBIX MPU3HAKOB TEIUIOBOTO yaapa. Ompene-
JIeHMe OCHOBHBIX CPEJICTB IUIAHUPOBAHMSI CEMbH.
Onpenenenne ocoOeHHOCTEH o0Opa3a XKHU3HM U
panMoHa MuTaHus 6epeMEeHHON KEHITUHBI.
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OcHoBHble ¢yHKIMU KpoBU. Kpose-
HOCHas cuctema. IMMyHHUTET U UM-
MyHHas cucteMa. baktepuu u BUpychl
KaK IpUYMHa WHQEKIUOHHBIX 3a00-
JIEBAaHUM.

Tema 9.5. UnauBuayaabHoe pa3-
BUTHE OPraHU3Ma.
NupuBunyanbHOE pa3sBUTHE Opra-
Hu3Mma. [lomoBoe co3peBanue. MeH-
cTpyauus u nomunonusa. OmioaoTBo-
penue. OOpa3oBaHHe U pa3BUTHE 3a-
poablia U IUI0Ja. bepeMeHHOCTh U
ponbl. BinsHME HapKOreHHBIX Be-
miecTB (Tabaka, aaKoroJis, HapKOTH-
KOB) Ha pa3BUTHE U 3/I0POBbE UeJO-
Beka. HacnencTBeHHble U BpOXKIEH-
Hble 3a0o0JNieBaHUsl, IEpelarolnuecs
nosoBbiM nytem: CIIN/, cudunuc u

APp-

Paznen 10. YennoBek U OKpY:Kalolas cpeaa
Tema 10.1. Ixocucremsbl. AHaJIM3 BIUAHMS COBPEMEHHOIO 4YeJIOBEKa Ha
[TonsiTrst GMOreoIeH03a, SKOCUCTEMbI | OKPYKAIOITyI0 Cpealy, OLEHKA IPUMEPOB 3aBUCH-
1 Grochepbl. YCTONYMBOCTh KOCH- | MOCTU OIaromnonyyus XHU3HH JOJCH OT COCTOs-
CTEM. HUS OKPYKAIOIIEH CpeIbl; MOJCIIUPOBAHHUE CUTY-
aIuii Mo coxpaHeHuto 6uocepsl U ee 3aluTe.

Tema 10.2. OcHOBBI NPHUPOIO-
MOJIb30BAHUS.
BoznelicTBue skonoruueckux paxro-
POB Ha OpPraHU3M YeJNOBEKa U BIIHSA-
HUE 1eATEIbHOCTH YeJIOBEeKa Ha OKPY-
KAIOILYI0 cpeay (SA0XUMHUKATBI, ITPO-
MBILUIEHHBIE OTXOJIbl, pajuanus u
Apyrue 3arps3Henus). PaunonansHoe
MIPUPOJIOTIOIB30BaHHE.

4. YcnoBusi peaan3anuu y4eOHOH JTMCUMIIMHBI
4.1. TpeGoBaHUA K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHHYECKOMY olecreye-
HHIO

Peanuzamus nporpaMMbl yd4eOHOM AUCHUIIIMHBI TpeOyeT HaTU4Us y4eOHOro Ka-
OMHeTa: «COIUATBHO-DPKOHOMUYECKUX AUCIIUTLITHH.

OcHoBHOE 00OpyIOBaHME: MOCATOYHBIE MECTa MO KOJIUYECTBY OOYyUaIOIIUXCS,
CTallMOHApHbIE TEXHUYECKUE CPEICTBA 00yUeHUs; paboyee MECTO MpernoiaBaTes;
JI0CKa; MHTEPAKTUBHAS JT0CKa/IKpaH, MPOESKTOP, KOMITBIOTEP C BHIXOJOM B ceTh 1H-
TEPHET; JUIECH3MOHHbIE 0a30Bble W MPO(ECCHOHATBHBIE KOMIIBIOTEPHBIE IPO-
rpaMMbl, HEOOXOIWMBbIE [JIsi BEJACHHS Y4eOHO-TIPAKTHUUYECKON AesITeIbHOCTH;
HaTJISAHO-PA3AaTOYHbIN U y4eOHO-TTPAKTHIECKUI MaTepHall.

BcnomorarenbHoe 000py10BaHre: MOOUIIBHBIE TEXHUUECKHE CPEJICTBA OO YICHHUS.
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4.2. MadopmanuonHoe odecrniedeHue 00ydeHus

Ilepeuenbr pekOMEHIYyeMBIX Y4eOHBIX

COB, JIONOJTHUTEIbHOM JTUTEPATYPHI
OCHOBHBIC HCTOUYHHUKH.

U31aHNI,

HuTepHeT-pecyp-

1. M. K. I'yceiixanoB EcrecTBo3Hanue 9-¢ U3, IIep. U AOI. YUCOHHK U IIPaK-
tukym miist CI1O., U3n-ao FOPAUT., 2023 r., cTp. 466

I[OHOJ'IHI/ITCJ'IBHBIC HNCTOYHHKHU.

1. O.E. Caenko, O.B. Jlorsunenko, C.C. bypoBa EctecTtBo3nanue. [Ipaktukym.
PexomennoBano st TOII-50 CITO. NU3a-Bo KnoPyc, 2023., ctp. 242

HNuTtepHeT-pecypcehl:

1. Poccuiickas ['ocynapcTBennas budimoteka. https://www.rsl.ru/
2. Poccuiickas HanpoHanbHas ouoimoTteka. https://nlr.ru/
3. Uucturyr HayuyHod wuH@opManuuM 10 0OmecTBeHHbIM Haykam PAH.

https://inion.ru/

s

5. Hayunas AJIEKTPOHHAS oubMoTeka

https://cyberleninka.ru/

HanuonanbeHas 37ekTpoHHas oubnmuoTeka. https://rusneb.ru/

«KUBEPJIEHMHKA.

6. Hayunas snekTponHas ouonmoreka. https://monographies.ru/
7. EnmHOE OKHO JOCTyIIa K 00pa3oBareibHbIM pecypcam. https://window.edu.ru/

5. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

T COUTLIAHBI

Pe3yabTaTsl 00y4eHus

DopMbI U METOIBI KOH-
TPOJISl M OLEHKH pe3yJib-
TaTOB 00y4eHUs

YMEHMS:
- IPUBOJIUTH IPUMEPHI SKCIIEPUMEHTOB W/WIIM HAOJII0IeHUA, 060C-
HOBBIBAIOIIMX: aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BEILECTBA, CY-
LIECTBOBAHUE IEKTPOMArHUTHOTO TOJISI M B3aUMOCBSA3b DIIEKTPH-
YECKOI'0 M MarHUTHOIO ITOJIEW, BOJIHOBBIE M KOPITYCKYJISIDHBIE
CBOMCTBa cBeTa, HEOOPATUMOCTh TEIJIOBBIX MPOIIECCOB, pa3dera-
HHUE TAIAKTHK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT CTPYKTYPHI MO-
JIEKYJI, 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIMK OT TEMIIEPa-
TYPBI U KaTaJIN3aTOPOB, KIICTOYHOC CTPOCHUEC )KMBBIX OPraHu3MOB,
pons JIHK kak HocuTenst HacinencTBEHHON MH(pOpMalKH, IBOJIIO-
LU0 )KWUBOW IIPUPOJBI, IPEBPALLECHHS SHEPTHUN U BEPOSTHOCTHBIN
XapakTep MpOLECCOB B )KUBOW M HE)KUBOM IIPUPOJIE, B3aUMOCBSA3b
KOMIIOHEHTOB 3KOCHCTEMBI, BIIMAHUC NCATCIIBHOCTHU YCJIIOBEKA Ha
9KOCHCTEMBI;

- OOBSICHSTH IMPUKIaAJHOEC 3HAYCHUC BaKHEHIITNX )IOCTI/I)KeHI/Iﬁ B
00JIaCTH €CTECTBEHHBIX HAayK JUIS: Pa3BUTHs SHEPIeTUKH, TPaHC-
mopTta u CpE€ACTB CBA3H, IMOJTYUCHUSA CUHTCTUYCCKUX MAaTCPUaJIOB C
3aJJaHHBIMH CBOICTBaMU, CO371aHUsI OMOTEXHOJIOT UM, JICUSHUS UH-
(ek1MOHHBIX 3a00JIeBaHM, OXpaHbl OKPYKAIOIIEH CpeJIbl;

- BBIIBUTAaTh I'MIIOTE3bI U MTPEJIAraTh NyTU UX IPOBEPKH;

BxogHoit  KOHTpoNb B
dbopme: TecTUpOBaHUS
Texkymui  KOHTpOJIb B
dopme: caMOCTOATENNbHOM
pabotsl (pedepartsl, c000-
IIEHUs1), YCTHBIE OTBETHI,
paboTa Ha/T UHIUBUTyaTb-
HbIM  TIPOEKTOM,  KOH-
TpoJbHas paboTa Mo pas-
Jienam, peleHue 3aaau.
PyOexHblii KOHTpPOJL B
dopme: nmuddepenupo-
BaHHOTO 3a4eTa
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- JIeJIaTh BBIBOJIBI HA OCHOBE HKCIIEPUMEHTAIIBHBIX TaHHBIX, IIPE/I-
CTaBJICHHBIX B BUJIE TpaduKa, TaOIUIIbI WITH JUATPaAMMBbIL;

- paboTaTh C eCTECTBEHHOHAYYHOI HH(pOpMaIUeil, coaepKaliecs
B coobmeHussx CMU, pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX
CTaThsX: BJIA/IETh METOJAMH ITOMCKA, BBIIEIATH CMBICIOBYIO OC-
HOBY H OIICHUBAaTh JIOCTOBEPHOCTH HH(POPMAITUH.

3HAHMSA:

- CMBICJI MIOHATUM: €CTECTBEHHOHAYYHBIN METOJ MTO3HAHUS, JJIEK-
TPOMAarHUTHOE IOJI€ U JIEKTPOMATHUTHBIE BOJIHBI, KBAHT, YBOJIIO-
uus BcenenHoii, Gonbinoi B3pbIB, ConHEUHAs CUCTEMa, rajiak-
THKA, MUHEpAJbHbIE U OPraHMYECKHUE BEIECTBA, MaccoBas AJis
pacTBopa, CTpOeHHE OEJIKOB XHPOB U YIJIEBOJOB, SKOCTUCTEMA,
OHMOLIEHO3, MPHUPOAONOIL30BaHUE, 3arpsi3HEHUE aTrMocdepsl,
KJIETKA;

- BKJIJ] BEJIUKUX YYEHBIX B (POPMHUpPOBAHUE COBPEMEHHOIl ecTe-
CTBEHHOHAYYHOW KapTHUHBI MHUPA.

IIpexmeTHBIE pe3yJIbTATHI:

- ¢)OpMHPOBAHHOCTb IPEACTABICHUI O LEIOCTHON COBPEMEH-
HOM €CTECTBEHHOHAyYHOM KapTUHE MUpPaA, NPUPOJE KaK €IHHOU
L[EJIOCTHOM cHCTEeMe, B3aMMOCBS3M YelOBEKa, MPUPOABI U 001e-
CTBa, MPOCTPAHCTBCHHO-BPEMEHHBIX MacIiiTabax BcenenHoit;

- BIIQJICHHE 3HAHUSMH O HauOoJiee BAKHBIX OTKPBITUSX U JOCTHU-
KEHUSIX B 00JaCTH €CTECTBO3HAHMSI, TOBJIMSBIINX HA IBOJIIOLUIO
MPEACTABJICHUI O MPUPOJE, HA PA3BUTUE TEXHUKU U TEXHOJIOTHUK;
- ¢()OPMHPOBAHHOCTb YMEHUSI IPUMEHATh €CTECTBEHHOHAYUHbIE
3HAHUA 17151 00BACHEHUS OKPYKAIOIINX SABJICHUHN, COXpaHEHUS 3/10-
POBBs, obecriedeHrs 6€30MaCHOCTH KU3HEACSITEIbHOCTH, Oepek-
HOT'O OTHOULIEHMS K MPUPOJE, PAlMOHAIBHOTO MPUPOIONOIb30Ba-
HUS, @ TAK)KE BBITIOJIHEHMSI POJIM TPAMOTHOTO TOTPEeOUTENS;

- ¢(popMHUPOBAHHOCTB NIPEJCTABICHUN O HAYYHOM METOJE MTO3Ha-
HUS TPUPOJBI U CPEICTBAX HM3YUCHUs] MEramMHupa, MaKpoMupa u
MUKpPOMHpA; BIaJICHUE NMPHUEMaMH €CTeCTBEHHOHAYYHBIX HaOII0-
JIEHHUI, ONBITOB, UCCIECIOBAHUN U OLEHKHU JTOCTOBEPHOCTU MOJY-
YEHHBIX PE3YNbTATOB;

- BJIa/IeHUe NTOHATUIHBIM aIapaToM €CTECTBEHHbIX HayK, 103BO-
JSAIOIIMM TIO3HABATh MHP, YYacTBOBAaTh B JMCKYCCHUSIX IO €CTe-
CTBEHHOHAyYHBbIM BOIIPOCAaM, HCIOJIb30BaTh pPA3JIMYHbIE HCTOY-
HUKHA UHQOPMAITUH ISl TOATOTOBKU COOCTBEHHBIX pabOT, KPUTH-
YECKU OTHOCUTBHCS K coobmenussMm CMU, conepkammm HAydYHYIO
nH(pOpMaINIo;

- ¢()OpMHPOBAHHOCTb YMEHHI TOHUMATh 3HAYUMOCTb €CTECTBEH-
HOHAYYHOT'O 3HAHUA JJI KaXJO0ro 4eslOBeKa HE3aBUCUMO OT €ro
npodeccnoHanbHOM 1eATeIbHOCTH, pa3inyaTh (aKThl U OLEHKH,
CPaBHUBATH OLICHOYHBIE BHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMU
OIIEHOK U CBSI3b KPUTEPHUEB C OMPEACICHHON CUCTEMOM LIEHHOCTEM.
JJIS1 CJICTNBIX, CJIA00BUAAIIMX 00yYAI0IMXCH:

- ¢(hOpMHUPOBAHHOCTH HABBIKOB MHChMa Ha OpaiIeBCKON MeYaTHON
MAIIINHKE;

MJIS TJIYXHX, CJa00CJaBbIIIAIMX, MO3AHOOIJIOXIIMX 00y4alro-
IMXCH:
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- c(OpMUPOBAHHOCTh M PA3BUTHE OCHOBHBIX BHJIOB PEUEBOil Jesi-
TEJIbHOCTH 00YYaIOIINXCS - CITyXO3PUTEIHHOT0 BOCHPUATHS (C HC-
MOJIb30BAHUEM CIIYXOBBIX ammaparoB U (WJIM) KOXJIEAPHBIX HM-
HJIaHTOB), TOBOPCHMU:A, YTCHUSA, TMCbMA,

JJIS O0YHYAKOIIMXCS € PACCTPONCTBAMU Ay TUCTUYECKOI0 CIIeK-
Tpa:

- OBJIaJICHUE OCHOBHBIMU CTHJIMCTUYECKHUMH PECYpPCAMH JIEKCUKH
U (QpazeosoTu SA3bIKA, OCHOBHBIMH HOPMaMH JIUTEPATypHOTO
SI3bIKa, HOPMaMU PEUEBOT0 ITUKETA;

- IprOOpETEHHUE OMBITa UX UCIIOJIb30BAaHM B PEYEBOM U allbTepHa-
TUBHOM KOMMYHUKATHBHON MpPaKTUKE IMPU CO3JIaHUU YCTHBIX,
IMHUCbMCHHBIX, AJIbTCPHATUBHBIX BBICKa3BIBaHHﬁ;

- CTpEMIIEHHE K BO3MOXKHOCTHU BBIPAa3UTh COOCTBEHHBIE MBICIH U
qyBCTBa, 0003HAUYUTH COOCTBEHHYIO TTO3UIIHUIO.

JIN4YHOCTHBIE Pe3yJIbTATHI:

- YCTOWYMBBIA HHTEpPEC K UCTOPUM U JTOCTHXKEHHUSM B 00JacTH
€CTECTBEHHBIX HAyK, YyBCTBO FOPAOCTH 32 POCCUNCKHE ECTECTBEH-
HbIE HAayKU;

- FOTOBHOCTb K IIPOJIOJDKEHIIO 00pa30BaHUs, HOBBIIIICHUIO KBAJU-
¢bukauyu B n30paHHOW MPO(ECCHOHATBHON NIEATEITBHOCTH C UC-
M0JIb30BAaHUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;

- 00beKTHBHOE OCO3HAHUE 3HAYMMOCTU KOMIIETEHIINH B 001acTH
€CTECTBEHHBIX HAyK JIIsl YeJOBeKa U OO0IIeCcTBa, YMEHHUE UCIIOIb-
30BaTh TEXHOJIOTMUYECKHUE TOCTHKEHUS B 00J1acTU QU3UKU, XUMHH,
OMOJIOTUM MAJIS TOBBIIICHUS COOCTBEHHOTO WHTEIIEKTYaJbHOTO
pa3BUTH B BEIOPaHHOM MPOGECCHOHATLHOMN 1A TEFHOCTH;

- YMeHHMe IPOAHAIM3UPOBATH TEXHOTCHHbIE IOCIEACTBUS IS
OKpY>Karollel cpesbl, ObITOBOM M IPOU3BOACTBEHHON JESATEIbHO-
CTH YEJIOBEKa,

- TOTOBHOCTBH CaMOCTOSITEJIbHO J100bIBaTh HOBBIE JJIsi ce0s ecTe-
CTBEHHOHAYUYHBIE 3HAHUS C UCIIOJIB30BAHMEM JUJISl ATOrO JOCTYII-
HBIX UCTOYHUKOB UH(POpPMALIHH;

- YMEHHe YIpaBJIATb CBOEH IIO3HABATEJIBHON JESATEIBHOCTHIO,
MIPOBOJNTH CAMOOLIEHKY YPOBHS COOCTBEHHOI'O MHTEIJIEKTYyaslb-
HOT'O pPa3BUTHS;

- YMeHHe BbICTpanuBaTh KOHCTPYKTUBHBIE B3aHMOOTHOILIEHNUS B KO-
MaH/ie 110 peUIeHHIo O0IMIKX 3aa4 B 00JaCTH €CTECTBO3HAHUS
AJIAL CJIeNbIX, CIA00BUASIIINX O0yYAIOIIUXCS:

- ¢(hOpMHUPOBAHHOCTH HABBIKOB MHChMa Ha OpaiIeBCKON MeYaTHON
MalINHKE;

AJISl TIIYXHX, c1a00c/abIIIalIuX, MO3AHOOIJIOXIINX 00y4aro-
LIHXCH:

- cOPMUPOBAHHOCTh U Pa3BUTHE OCHOBHBIX BHJIOB PEUEBOH Jesi-
TEJILHOCTH 00YYarOIUXCs — CIYX03PUTEIBHOI0 BOCTIPUATHSA (C UC-
MOJIb30BAHUEM CIYXOBBIX ammaparoB U (WJIM) KOXJIEApHBIX UM-
IJIAHTOB), TOBOPEHUS, UTECHUS, INCHMA;

IJIS O0YyYAKOIIMXCS € PACCTPONICTBAMU Ay TUCTUYECKOI0 CIIeK-
Tpa:

- OBJIaJICHUE OCHOBHBIMU CTHJIMCTUYECKUMU pecypcamu JIEKCUKH
U (Qpazeosoru SA3bIKA, OCHOBHBIMH HOPMaMH JIUTEPATypHOTO
SI3bIKa, HOPMaMHU PEUEBOT0 THUKETA,

BxonHoii  KOHTpoOJIb B
dbopme: TeCTUPOBAHUS
Texkymuid KOHTPOJb B
dbopme: camoCTOATETBHOM
paboThl (pedepartsl, cO00-
IICHHSI), YCTHBIC OTBETHI,
paboTa HaJ UHAUBHUIYAIIb-
HBIM  TPOEKTOM, KOH-
TpoJbpHas paboTa Mo pas-
JiesiaM, pelieHue 3a1a4.
PyOexHblii KOHTpPOJL B
dopme: nuddepenupo-
BaHHOTO 3a4eTa
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- IpUOOPETEHHUE OMbITA UX UCIIOJIb30BAaHMS B PEUEBOM U allbTepHa-
TUBHOM KOMMYHUKAaTMBHON NPAKTUKE IPU CO3JaHUU YCTHBIX,
IIMCbMEHHBIX, AJIbTEPHATUBHBIX BBICKa3bIBaHU;

- CTPEMJIEHHE K BO3MOYKHOCTU BBIPA3UTh COOCTBEHHbBIE MBICIH U
YyBCTBa, 0003HAUYUTh COOCTBEHHYIO MO3ULIUIO.

MeTtanpeamMeTHblie pe3yabTaThl:

- OBJIaJIeHH e YMECHUSIMU M HaBbIKaMU Pa3IMYHBIX BUJOB MTO3HABA-
TEJIbHOM JEATETbHOCTH ISl U3YUYEHUS PA3HBIX CTOPOH OKPYXKaro-
IIEr0 €CTECTBEHHOT'O MUPA;

- NMpPHUMEHeHMe OCHOBHBIX METOJOB IIO3HAHUS (HAOMIOJAEHUS,
Hay4YHOT'0 SKCTICPUMEHTA) JUIsl U3yUYEHHUS PA3IMYHBIX CTOPOH €CTe-
CTBEHHO-HAyYHON KapTUHBI MHPA, C KOTOPHIMU BO3HHUKAET HEOO-
XOJIMMOCTB CTaJIKUBAThC B IpodeccronanbHol cdepe;

- YMeHHe ONpEeNeNsITh IENH U 3a/1a4l JIeATEIBHOCTH, BBIOUpATh
CpPEACTBA JJIsl UX JOCTUKEHUS HA TPAKTHUKE;

- YMEHHe HCIOJIb30BaTh Pa3WYHbIe UCTOUYHUKH ISl TTOJTYUCHHS
€CTECTBEHHOHAy4YHOU WH(GOpMallMd M OIIEHMBATh €€ JTOCTOBEp-
HOCTB JIJIS IOCTYIKCHHS TTOCTABJICHHBIX 1IeJICH U 3a/a4;

JJISL CJIeNbIX, CJIA00BUASIIINX O0yYAIOIIUXCS:

- ¢opMHPOBAHHOCTH HAaBHIKOB MUChMa Ha OpailieBCKOM meyar-
HOM MaIIWHKE;

IS TIYXHX, CJa00CaAbIIIAIIMX, MO3HOOIJIOXIINX 00y4yalo-
IIUXCS:

- ¢(h)OpMHPOBAHHOCTD U PA3BUTHE OCHOBHBIX BUJIOB PEUEBOM Jie-
SATETILHOCTU OOYYaIOUINXCA — CIIYXO3PUTEIBHOIO BOCTIPUATHS (C
HCIOJIb30BAHUEM CIIYXOBBIX aIlllapaToB U (WJIM) KOXJIEAPHBIX UM-
IIJIAHTOB), TOBOPEHHUSI, YUTEHUS, TTUCHMA;

MJIS1 00YYAKOIIHUXCSH € PACCTPOMCTBAMH AYTUCTHYECKOI0 CIeK-
Tpa:

- OBJIaJIeHHE OCHOBHBIMHU CTUJIMCTUYECKUMH PECYpPCaMH JEKCUKHU
1 (Gpa3eoNoruu SA3bIKa, OCHOBHBIMH HOPMaMH JHUTEPaTypHOTO
SI3bIKA, HOPMAaMH PEYEBOTO ITUKETA,

- MpuodpeTeHne OIbITa UX MCIOJIb30BaHUS B PEUEBOM U albTep-
HAaTUBHOW KOMMYHUKATHUBHON MPAKTHUKE MPHU CO3JTaHUH YCTHBIX,
MACbMEHHBIX, AIbTEPHATUBHBIX BbICKAa3bIBAaHU;

- cTpeMJieHHe K BO3MOXXHOCTH BBIPa3UTh COOCTBEHHBIE MBICIU U
YyBCTBa, 0003HAYUTh COOCTBEHHYIO TTO3UIIUIO.

BxonHoli  KOHTpoJib B
dbopme: TeCTUPOBaHUS
Tekymui KOHTpOJIb B
dopme: caMOCTOATENIBHOM
paboTsl (pedeparsi, co00-
IIEHUs1), YCTHBIE OTBETHI,
paboTa HaJ UHAUBUYaNIb-
HbIM  IIPOEKTOM,  KOH-
TposibHasi paboTa Mo pas-
JieniaM, peleHue 3aaau.
PyOexHbplil KOHTpOJL B
dopme:  nuddepeHmpo-
BaHHOT'O 3a4eTa

Kputepun onenok no yueonomy npeamery EcrecTrBozHanue

1. BxoaHoe TecTUpOBaHUE.

TecT onieHMBaeTCs MO 100 GamnpHOM IKaje, OaJbl MEPEBOAATCA B OLUCHKHN YCIICBACMOCTH

CJIETYIOIIUM 00pa3oM:

86 — 100 6amIoB — «OTIUYHOY,

70 — 75 6amioB — «XOpomIoy;

51 — 69 6anmIoB — «yIOBIETBOPUTEIHHO;

MeHee 51 6amia — «HeyA0BIETBOPUTENIBHOY. baiibl yaUTBIBatOTCS HE 3a 3HAHHUE POTrPaMM-
HOTr'0 MaTepHaia, a o0meodpa3oBarenbHas HOJArOTOBKA 00yYaroIIerocs 10 U3y4eHus npe-

meta EcTtecTBO3HAaHUE.

2. OueHka yCTHBIX OTBETOB (I0KJIa/1, COO0IIEHHE, BLIPA3UTEIbHOE YTEHNE, OTBET U

T.IL.)
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VY CTHBIH Onpoc SBJISIETCS OJTHUM M3 OCHOBHBIX CIIOCOOOB yueTa 3HaHMii 1o EctecTBo-
3HaHWIO. Pa3BepHYTHINM OTBET JOJDKEH MPECTABIATH COO0M CBSI3HOE, TOTHUYECKU TIOCIIEIO-
BaTeIbHOE COOOIICHHUE Ha 3aJJaHHYIO TEMY, ITOKAa3bIBaTh €r0 YMEHUE IPUMEHSThH OMpeiese-
HUSI, IPaBUJIa B KOHKPETHBIX CIIy4asx.

[Ipu orieHKe YyCTHOTO OTBETa 00YUAIOIIETOCs, IPUMEHSIOTCS CIICIYIOIINE KPUTEPHH:
1) moNHOTAa M MPaBHIILHOCThH OTBETA,
2) cTerneHb OCO3HAHHOCTH, MOHUMAHMSI H3YUYEHHOTO;
3) sa3bIKOBOE O(OPMIIEHHE OTBETA.
OTMeTKa «5» CTaBUTCS, €CIIU:
1)  OJHO M3JI0KEH U3YUCHHBIN MaTepHaJl, 1aHO MPABUILHOE OIPEACICHHE S3bIKOBBIX I10-
HATHUH;
2) oOyyJaronuiics oOOHapy>KHMBAaeT MOHMMaHUE MaTEepHaia, MOXKET 000CHOBATh CBOM CYK-
JICHUS, IPUMEHUTH 3HAHUS HA IPAKTHKE, PUBECTH HEOOXOUMEBIE IPUMEPHI;
3) v3J1araeT Matepuai mociaeA0BaTeIbHO U MPABWIBLHO ¢ TOYKHU 3PEHUS HOPM JIUTEpa-
TYPHOTIO SI3bIKA.

OtMeTka «4» CTaBUTCS, €CIIU JaH OTBET, YAOBIETBOPAIOIIMN TeM ke TpeOoBa-
HUSM, YTO U JIJISI OTMETKH «5», HO AOMYIIEHBI 1—2 OIMOKH, KOTOPHIE CaM K€ OTBEUYAIOIINMA
UCIIpaBJIsieT, M 1—2 HemodeTa B MOCIeI0BATEIbHOCTH B SI3bIKOBOM O(OPMIICHUN H3JIarae-
MOTO MaTepHaia.

OtMmetka «3» cTaBuTCs, ecnu oOydaroluiicss oOHapyXMBaeT 3HAHWE M IMOHUMa-
HHME OCHOBHBIX ITOJI0KEHUH JAHHOM TE€MbI, HO:

1) W3JIaraeT MaTepuail HEMOJIHO U JAOMYCKAeT HETOYHOCTH B ONPEACICHUH MOHS-
TUH 1M HopMyTUPOBKE TIPABUIT,;
2) HE YMEET JIOCTaTOYHO TTTyOOKO U JJ0Ka3aTelbHO 00OCHOBATh CBOU CYXACHUS U
MIPUBECTU CBOU TIPUMEDPHI;
3) u3NaraeT MaTepualn HEemocleAOBaTeIbHO U JIOMYCKAeT OLIMOKU B SI3bIKOBOM
0hOpMIICHUN H3JIaraeMoro.

OtMmeTka «2» cTaBUTCS, €clid 00y4aeMblii OOHApyKHBaeT He3HaHUe OoublIeil ya-
CTH COOTBETCTBYIOIIETO pa3jieia u3y4yaeMoro Marepuaia, JOMyCcKaeT OmruOKH B GOpMyIIH-
POBKE OTpeAeNeHUui U MPaBHII, UCKAXKAIOIINE UX CMBICI, OECTIOPSIIOYHO U HEYBEPEHHO U3-
Jaraet Marepual.

3. Onenka UHIAUBUAYAJBHOI'O IPOEKTA

IIpoexr
OO0mme KpUTepPHH OLCHMBAHUS TNPOEKTA
Kpurepun MakcuMajibHbIH  yPOBEHb
AOCTHKEHHH 00y4aI0IIUXCH
1 | IlnanupoBaHue U pacKpbITHE IUIAHA, PA3BUTHE TEMBI 4
2 | Coop napopmanuu 4
3 | Bribop 1 ucnonbp3oBaHue METOJIOB U IPUEMOB 4
4 | Ananu3 undopmanuu 4
5 | Opranu3zanusi NMCbMEHHOM paboThI 4
6 | Amanms mporiecca u pe3yabTaTa 4
7 | JIuuHoe yuacTue 4
UTOoro 28

OOmuii ypoBEeHb JOCTHIKEHUN OOYJaroIIMXCS TEPEBOJUTCS B OTMETKY IO CIEAYIO-

mei mkaine: 28-21 6amioB: «5»; 20-16 Oammos: «4»; 15-8 Oammos: «3»; 7-0 OammoB: «2».

1. Ilnanuposanue u packpvimue niana, pazeumue memsl. Bplcmmii Oamn  cTa-
BUTCS, €CIM OOydYaromuiicsi ompeaensieT M YeTKO OMNHMCHIBaeT LEeNIH CBOEro Ipo-
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€KTa, JaeT IIOCIIe0BaTeIbHOE M IIOJIHOE OIMCaHHWE TOT0, KaKk OH coOupaercs mIo-
CTHYb 3TUX IIeJied, MpHYeM peau3alus MPOeKTa MOJHOCTHIO COOTBETCTBYET Mpeyio-
KEHHOMY WM IUIaHy.

2. Coop ungopmayuu. Beicmuii OaJll CTaBUTCSA, €CIIM WHIWBUAYAIbHBIA IPOEKT CO-
JepKUT JIOCTAaTOYHOE KOJIMYECTBO OTHOCSMICHCS K Jeny uHGOpMaluu U CChI-
JIOK Ha pa3JInyHble MUCTOYHHKH.

3. Bwibop u ucnonvzosanue memooos u npuemos. Bpicmmii Oann cTaBUTCS, €CIU MpPO-
€KT TMOJHOCTBIO COOTBETCTBYET LEISIM U 3aJadaM, OIPEACIICHHbIM aBTOPOM, IIpHU-
yeM BbIOpaHHBbIE W 3((HEKTUBHO MCIONB30BAaHHBIE CPEACTBA TPUBOIAT K CO3Ja-
HUIO UTOTOBOTO NPOAYKTa BBICOKOTO KauecTBa.

4. Ananuz unghopmayuu. Beicmmii 0aul MO ATOMY KPHUTEPUIO CTABHUTCS, €CIH IPO-
KT 4YeTKO OTpakaeT INIyOMHY aHaiM3a M aKTyaJbHOCTb COOCTBEHHOI'O BHJE-
HUS uJed oOydaromuMmcsi, TpU 3TOM COJCPXKHUT MO-HACTOSIIEMY JIMYHOCTHBIM MOJI-
X0l K TeMe.

5. Opeanuzayus nucomennou pabomei. Bpicmuii 6amu1 cTaBUTCS, €CIHM CTPYKTypa Ipo-
eKTa M TMHCbMEHHON paboThl (0TYeTa) OTpakaeT JOTMKY U IOCIEAOBATEIbHOCTh pa-
OOTBI, €CIM HCIIOJB30BaHbl aJIeKBaTHBIE CIOCOOBI MPEACTABICHHUS Marepuana (aua-
rpaMMbl, TpaduKH, CHOCKH, MakeTbl, MOAEIH U T. I.).

6. Ananuz npoyecca u pezyromama. Bpicmmid Oann cTaBUTCS, €clid 00y4aromuiics mo-
CJIEIOBATENIbHO W TOJHO AaHANU3UPYeT MPOEKT C TOYKU 3PEHHs] IMOCTABIEHHBIX IIe-
Jed, JEMOHCTPUPYET TOHUMaHWE OOIIMX TEpPCIEeKTUB, OTHOCSIIMXCS K BbIOpaH-
HOMY ITYTH.

7. Jluunoe yuacmue. Cuuraercss B OOJIbIICH CTENEHW YCHENIHOW Takas pabora, B KO-
TOPOIl HANIMYECTBYET COOCTBEHHBIH HMHTEpEC aBTOpa, HHTY3Ma3M, aKTUBHOE B3aMMOJCH-
CTBHE€ C YYaCTHHKAMH ¢ TOTCHUUAIBHBIMA IOTPEOUTENSIMH KOHEYHOTO  Ipo-
IyKTa W, HAKOHEIl, €clid OOydaroluiics oOHapyXHJI COOCTBEHHOE MHEHHE B XOJI€ BbI-
MIOJTHEHHUSI TIPOEKTA.

C kputepusiMH  OICHMBaHUS MPOEKTOB  oOOydyarompecs 3HAKOMATCA — 3apa-
Hee. Takke OHM caMH MOTYT TPEIJIOKUTh KaKHe-THOO JIOTIONHEHHsI B COJAEpKa-
HUE KPUTEPUEB WIM JIaKe JOIMOJHUTEIbHbIE KPUTEPUU, KOTOPbIE, Ha WX B3I, HEOO-
XOJJIMO BKJIIOYHTh B KPUTEPHATBHYIO MIKaly. KpuTepuu oOLEeHMBaHHS SBISIOTCS CBO-
ero poja HMHCTpyKuueil mpu pabote Haja npoekroMm. Kpome Toro, oGyudaromuecs, Oy-
Y9l OCBEIOMIICHHBIMH O KPUTEPHUSIX OIICHWBAaHUS HMX MPOCKTHOH JEATENIbHOCTH, MO-
TyT YIY4YIIUTh OTHAEJbHBIC TMapaMmeTphl MpeasiaraeMple Mg OICHUBAaHUS, TEM ca-
MBIM TIOJIYYUTh BO3MOJKHOCTH JIOCTHMIKCHHS HAWBBICHIETO DPE3yJbTaTa.

4. Ouenka pedepara

Pedepar — kpaTkas 3anuch e, CoaepKammxcsi B OTHOM WIIM HECKOJIBKUX HCTOYHHKAX,
KOTOpast TpeOyeT yMEHHsI COMOCTABIATh U aHAIM3UPOBATh pa3IMyHbIe TOUKHU 3peHus. Pede-
part — ogHa U3 GOPM MHTEPIIPETAIINH UCXOAHOTO TEKCTA MM HECKOJIBKUX HCTOYHHUKOB. [1o-
TOMY pedepar, B OTIIMYUE OT KOHCIEKTa, ABJSETCS HOBBIM, aBTOPCKUM TekcToM. HoBH3Ha
B JIAaHHOM CJTyYae Ioipa3yMeBaeT HOBOE U3JI0KEHHE, CHCTEMAaTH3aINI0 MaTepralia, 0COOyI0
aBTOPCKYIO MO3MUIMIO TPH COMOCTAaBICHUM pa3jIM4YHBIX TOueK 3peHus. PedepupoBanue
MpeArnoaaraeT u3JI0KeHHe KaKkoro-JImdo BOIpoca Ha OCHOBE KiIacCHU(PpUKAIMK, 0000IIeHMSI,
aHaJM3a ¥ CUHTE3a OJJHOTO WJIM HECKOJIBKUX MCTOYHUKOB. Cnennduka pedepara (1o cpas-
HEHHUIO C KypCOBOM paboTOM):

- HE COJICP)KUT pa3BEPHYTHIX JOKA3aTEIbCTB, CPABHEHUMN, PAacCYKJICHHH, OLIEHOK;
- Ia€T OTBET Ha BOIIPOC, YTO HOBOTO, CYIIECTBEHHOTO COJIEPIKUTCS B TEKCTE.

ITo nosHOTE N3M0KEHUS WudopmarupHble (pedepaTbl-KOHCIIEKTHI)
WuaukatusHeie (pedepaTsi-pestome)
[To konnyecTBY pedepupyeMbIX UCTOUHU- MoHorpaduueckue
KOB O0630pHBIC
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Crpykrypa pedepara:
1) TUTYABHBIN JHCT;

2) mad paboThI ¢ YKa3aHUEM CTPaHUI] KaX]I0T0 BOIIPOca, MOABOMNpoca (IIyHKTa);

3) BBeCHHUE;

4) TeKCTOBOE M3IIOKEHUE MaTepuala, pa3duToe Ha BOIPOCH U IOJIBONPOCH! (ITYHKTHI, ITOJI-
MYHKTBHI) C HEOOXOIMMBIMH CCHUIKAMH Ha UCTOYHHUKH, UCIIOIH30BAaHHBIC aBTOPOM;

5) 3akiroueHue;
6) CIIMCOK HCII0JIb30BAaHHOM JINTEPATYPBI;

7) NpUIIOKEHHUS, KOTOPBIE COCTOST U3 TAOJIUI, AUArpaMM, rpauKoB, pUCYHKOB, CXeM (He-

o0s3aTenpHas 4acTh pedepara).

HpI/IJ'IO)KeHI/IH pacmojiararoTcsa mocjea0oBaTejibHO, COTJIaCHO 3arojJIoBKaM, OTpaKarollrM

UX COZICpIKAHUE.

Pe(bepaT OLICHUBACTCA IPCIOAABATCIIEM UCXOAA U3 YCTAHOBJICHHBIX KPUTCPHUEB OLICHKU

pedepara.
5 Kpurepuu u nokasarejim, HCIOJb3yeMble IPH OLIEHHBAHUU pedepaTa

Kpurepuun

Iloka3arenn

1. HoBm3Ha pedepupoBaHHOTO TEKCTa
Makc. - 20 6au1oB

- aKTyaJIbHOCTH MPOOJIEMBI U TEMBI;

- HOBHM3HAa M CaMOCTOSITEJILHOCTh B IIOCTa-
HOBKE IIpo0JIeMbl, B (pOpMyITupOBaHUH HO-
BOT'0 aclleKTa BEIOpaHHOM JIs aHaIM3a po-
OJIeMBI;

- HQJIMYUE aBTOPCKOM MO3ULIUHU, CAMOCTOS-
TEJILHOCTb CYKICHUN.

2. CremeHb pACKpPBITHS CYIIHOCTH IPO-
osembl Makc. - 30 0ayuioB

- COOTBETCTBHE IIJIaHa TeMe pedepara;

- COOTBETCTBHE COJICPKAHUS TEME U TUTAHY
pedepara;

- TIOJTHOTA U TTyOMHA PACKPBITHS OCHOBHBIX
MOHITHI TPOOIEMBI;

- 000CHOBAaHHOCTH CTIOCOOOB U METOJIOB pa-
OOTBI C MaTepUAIIOM;

- yMeHHue padoTaTh C JIUTEPATYypOH, CHCTE-
MaTU3UPOBATh U CTPYKTYpHUPOBATH Mare-
pua;

- yMeHue 0000111aTh, COTTOCTABIATH pa3Iuy-
HBIC TOYKH 3PEHUS MO0 PacCMAaTPUBAEMOMY
BOIPOCY, apTyMEHTUPOBATh OCHOBHBIE TO-
JIO)KEHUS ¥ BBIBOJIBI.

3. O00OCHOBaHHOCTb BbIOOpa HMCTOYHHKOB
Makec. - 20 6amioB

- KpyrT, MOJIHOTa UCIOJB30BaHUS JIUTEpPa-
TYPHBIX UCTOYHUKOB TI0 TIpO0IIeME;

- TIPHUBJICYEHHE HOBEHIIMX paboT MO Mpo-
Osieme (KypHaJIbHBIE MTyOJIUKAIIUN, MaTEPH-
aJIbl COOPHUKOB HAYYHBIX TPY/AOB U T.1.).

4. CobOmoaenne TpeboBaHUl K 0odopmiie-
Huto Makec. - 15 6anmos

- IpaBUIbHOE 0()OPMIICHHE CCHUIOK Ha UC-
MOJIb3YEMYIO JIUTEPATypy;

- TPaMOTHOCTb U KYJIBTYPA U3JI0KECHUS,

- BIIQJICHUE TEPMHUHOJIOTHEH U TOHATHIHHBIM
anmnapaToM MpoOJIeMbl;

- coOmoienue TpeboBanuii kK 00bemMy pede-
para; - KyJabTypa opOpMIICHHUS: BBIICICHUE
ab3arieB.
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5. I'pamoTHOCTE Makc. - 15 6ammoB - oTCyTCTBUE OpdorpaduuecKnX U CHHTAK-
CHYECKUX OIIMOOK, CTHJIMCTHYECKUX TIO-
TPEIIHOCTEH;

- OTCYTCTBHUE OII€YATOK, COKPAILEHU CIIOB,
KpOMe OOLIENPUHSTHIX;

- JINTEPATypPHBII CTUIIb.

OuenuBanue pedepara
Pedepar onenuBaetcs mo 100 6amipHOM 1mIKane, 0aibl MEPEBOIATCS B OLICHKH YCTIEBAEMO-
CTH CIIEAYIOLTUM 00pa3oM:

86 — 100 6an10B — «OTIIUYHOY;

70 — 75 6amioB — «XOpOLIOY;

51 — 69 GanIoB — «yOBIECTBOPHUTEIBHO;

MeHee 51 Oama — «HEYTOBICTBOPUTEIHHOY». bayibl yUUTHIBAIOTCS B MPOIECCE TEKYIIEH
OLICHKH 3HAHUI1 MPOrpaMMHOT0 MaTepuaia.

6. CamocTosiTesibHBIe PadOTHI, BHIIOJTHEHHBIE 0€3 MPEIIeCTBOBABIIETO aHAN3a BO3-
MO>KHBIX OIIMOOK, OLIEHUBAIOTCS IO HOPMaM i1l KOHTPOJIbHBIX pabOT COOTBETCTBYIOIIETO
WIr OJTM3KOTO BHJIA.

7. BbiBe/leHHE HTOTOBBIX OL[€HOK

3a BTOpoOli yueOHBIN cemecTp cTaBUTCA AU(PepeHIMPOBAHHBIN 3aUET.

OTtMmeTKka «5» CTaBUTCS, €CIIH:

1)  MOJHO M3JI0KEH U3YUCHHBIN MaTepHall, JaHO MPABUIBHOE OIPE/ICIICHUE SI3BIKOBBIX I10-
HATHUH;

2) oOyyaromuiicsi OOHapy>KMBAeT MIOHUMaHNE MaTeprala, MOKeT 000CHOBATh CBOH CYXK-
JEeHUS, IPUMEHUTh 3HAHUS Ha IPAKTHKE, IPUBECTH HEOOXOAUMBIE IPUMEPHI;

3) U3JIaraeT Marepual 1ocjieJoBaTeIbHO U IPABUIBHO C TOUKH 3PEHMsI HOPM JIMTEpa-
TYpPHOTO SI3bIKA.

OtMeTKa «4» CTaBUTCS, €CIIU JAaH OTBET, YJOBIETBOPSAIOIINUNA TeM ke TpeboBa-
HUSIM, YTO U JUISI OTMETKH «5», HO JAOMYIIEHbI 1—2 omuOKu, KOTOpPbIE CaM K€ OTBEUYaIOIUit
UCIIpaBJIsieT, U 1-2 HemoveTa B MOCIE0BATEIFHOCTH U SI3bIKOBOM O(OPMIICHUHN H3JIarae-
MOT0 MaTepHana.

OtmeTka «3» CTaBUTCS, €ClU OOYYAIOIIMIICS OOHAapy>KUBAeT 3HAHWE W TIOHHMa-
HUE OCHOBHBIX MOJIOKEHUI TaHHOM TEeMBI, HO:

1) U3JIaraeT MaTepHall HEMOJIHO U JIOMYCKAaeT HETOYHOCTHU B ONPEIEICHUH MOHS-
TUH WK HOPMYIUPOBKE TPABUIT;
2) HE YMEET JIOCTaTOYHO TITyOOKO U JJOKa3aTelIbHO 00OCHOBATh CBOU CYXKIACHUS U
MIPUBECTH CBOU TIPUMEPHI;
3) u3NaraeT MaTepuan HEemocleAOBaTeIbHO U JOMYCKAeT OLIMOKU B SI3bIKOBOM
0hOpMIIEHUN W3JIaraeMoro.

OtMmeTka «2» cTaBUTCS, eclid 00y4aeMblii OOHapyKHBaeT He3HaHUe Ooubleil Ja-
CTH COOTBETCTBYIOLIETO pa3zelia u3y4aeMoro Marepuasa, JoMycKaeT OolnuOKU B GopMyIu-
POBKE OTIpeieNieHUui U MPABHII, UCKAXKAIOIINE UX CMBICI, OECTIOPSIIOYHO U HEYBEPEHHO U3-
JaraeT MaTepuall.
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