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1.1. IACIIOPT PABOYEM ITPOI'PAMMBbI OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCIHIUITJIMHbI

1.1.1. OO6saacTh npuMeHEeHHs MPOTrPAMMBbI

Peanuzanus cpennero (mosiHoro) oOmiero oOpa3oBaHusl B Ipejenax OCHOBHOU
npodeccuoHaIbHONM 00pa3oBatelibHOM mporpamMmbl 1o cnenuainbHoctu 40.02.01
«IIpaBo W opra"u3zanus COIMAIBHOTO OOECIEeUEHUs», C YYETOM TyMaHUTapHOIO
npoduis moxygaeMoro npodeccHoHaaTLHOTO 00pa30BaHMUS.

1.1.2. MecTto JIUCHUIUIMHBI B CTPYKType OCHOBHOIl mpodeccuoHaJLHOM
o0pa3oBaTeIbHOI MPOrpaMMbl

Y4eOHast TUCITUTUTMHA OTHOCUTCS K 0a30BBIM JUCITUIUTHHAM 00111€00pa30BaTEIbHOTO
nukia. (O/1.b.6)

1.1.3. Henu um 3axauMm JAMCUMILIMHBI, TPeOOBAHUSI K pe3yJbTaTaM OCBOEHHA
TUCHUIIHHBI:

Heabio n 3a1a4aMu TUCHUILJIMHBI SIBJIAIOTCS:

1. ocBoeHHe 3HAHUI O COBPEMEHHOI €CTECTBEHHOHAYyYHOM KapTHHE MHUpa U
METOJIaX EeCTECTBEHHbIX HayK; 3HAKOMCTBO C HauOoyiee Ba)XHBIMU HJIESIMU U
JOCTHKEHUSIMM ~ €CTECTBO3HAHUS, OKAa3aBIIMMHU OIpEACISIoNIee BIMSHUE Ha
IpEeJICTaBICHUS YEJIOBEKA O MPUPOE, PA3BUTHUE TEXHUKU U TEXHOJIOTUH;

2. OBJIAJICHUEC YMEHUSMH MPUMEHSTH MOJYYCHHbIC 3HAHUS JUIsI OOBSCHEHUS
SBIICHUN  OKPYXXAIOIIETO MHpa, KPUTHYECKOW OIEHKA ¢  HCIOJb30BaHUs
€CTEeCTBEHHOHay4yHO! nH(popManuu, conepxameicsa B CMU, pecypcax UHTepHeTa u
HAYYHO-TIOMYJISIPHOM JINTEPaType; OCO3HAHHOTO OTpeesieHUs] COOCTBEHHOM MO3UIINU
M0 OTHOIIEHHIO K 00CYK/1aeMbIM B O0IIECTBE MPOOIEMaM HAYKH;

3. pa3BUTHE UHTEIUICKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTHUECKOTO
MBIIUICHAS] B XOJ€ MPOBEACHUS MPOCTEUIINX HMCCICAOBAHUN, aHAW3a SBICHHM,
BOCTIPUSATHUS U HHTEPIPETALMU €CTECTBEHHOHAYYHON MH(pOpMaIIH;

4. BocHHUTaHHE YOEKJIEHHOCTU B BO3MOKHOCTU MO3HAHHUS 3aKOHOB MPUPObI
U HCIOJIb30BaHUS JIOCTMKEHUN E€CTECTBEHHBIX HAyK JJIS Pa3BUTHS ITUBUIN3AIINU;
CTpeMJICHHsI K 0OOCHOBAaHHOCTH BBICKA3bIBAEMOM MO3MIMHU U YBAKEHUS K MHEHUIO
OIIOHEHTA NMPHU OOCYXAEHUMU NMPOOJIEM; OCO3HAHHOTO OTHOLIEHUS K BO3MOXHOCTHU
OIACHBIX PKOJIOTUYECKUX U ITUYECKUX MOCIEACTBHUM, CBA3AHHBIX C JIOCTHKEHUSMU
€CTECTBEHHBIX HAYK;

5. HUCTHOJB30BaHUE €CTECTBEHHOHAYYHBIX 3HAHUW B TIOBCETHEBHOW JKU3HU IS
oOecrniedeHns 0€30MacCHOCTH JKU3HEIEATEIBHOCTH; OXPaHbl 3/I0POBbS, OKpYKaroIIeh
CpeIIbI; SHEPTOCOEPEIKEHUSI.

B pe3yJibTaTe 0cBOEHUS IUCUUINJIMHBI 00yYAIOLIHIICS TOJIKEH:

3HATD:
— Hau0oJiee BaXKHbIC OTKPBITHUS U JTOCTUXKEHHS B 00JIACTH €CTECTBO3HAHUS,
—  CMBICII OHSATUMN; €CTECTBEHHOHAYYHBII METO/I IIO3HAHHUS,

AJEKTPOMArHUTHOE TI0JIe M DJICKTPOMArHUTHBIE BOJHBI, KBaHT, SBOJIOLMS
Bcenennoii, Oosbmioi B3pbiB, CojHEYHass CUCTEMa, TallaKTHKa, MEePUOIUYCCKUMA
3aKOH, XHMHUYECKash CBsI3b, XUMHUUYECKas peakius, MaKpoMoJieKyJia, OeJoK,
Karanuzatop, (epment, kietka, auddepenmmanus kierok, JHK, Bupyc,



Oumonornyeckasi 3BOJIONNsI, OMOpa3HOOOpa3ne, OpraHu3M, MOMYJISAIN, YKOCHCTEMA,
ouocdepa;

— BKJIAJ  BEIMKUX  YYEHBIX B (opMupOBaHHE  COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA.

Ymersb:

— IPUBOIUTH IpUMEPBI AKCIIEPUMEHTOB u/unu HaAOJIFOICHUI,
O0OOCHOBBIBAIOIINX: ATOMHO-MOJIEKYJISPHOE CTPOCHHE BEIIECTBA, CYIIIECTBOBAHUE
AIIEKTPOMArHUTHOTO MOJII UM B3aMMOCBS3b 3JIEKTPUUYECKOTO M MArHUTHOIO IOJIEH,
BOJIHOBBIE M KOPIYCKYJISIDHbIE CBOMCTBAa CBETa, HEOOPAaTUMOCTh TEIUIOBBIX
IPOLIECCOB, pa30eraHue rajgakTHK, 3aBUCUMOCTb CBOWCTB BEILECTBA OT CTPYKTYpHI
MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH XHMHYECKOM peaklMu OT TEeMIEpaTypbl H
KaTaJIu3aToOpPOB, KJIETOYHOE CTPOEHME KUBBIX OpraHu3MoB, poibs JJHK kak Hocutens
HACJIECTBEHHOW MH(OpMAaILIMK, SBOIIOLHIO XKUBOM MPUPOJIbl, IPEBPAILCHUS SHEPTUU
Y BEPOATHOCTHBIN XapakTep MPOLIECCOB B KUBOM U HEXUBOU MPUPOJIE, B3AUMOCBS3b
KOMITOHEHTOB 3KOCUCTEMBI, BIUSHUE JEATEIBHOCTH YEIOBEKA HA 3KOCUCTEMBI;

— OOBSCHATH MPUKIATHOE 3HAYEHUE BAKHEWIIUX JOCTHKEHUNH B 0OJacTH
€CTECTBEHHBIX HAyK Jisi: Pa3BUTUS SHEPreTUKH, TPAHCIIOPTAa M CPEJCTB CBS3H,
NOJIyYEHUS] CHHTETHYECKHX MAaTepUalioB C 33JaHHbIMH CBOWCTBAMH, CO3JaHUS
OMOTEXHOJIOTHIA, JIe4eHUs] WH(EKIMOHHBIX 3a00JIEBAHMI, OXpaHbl OKpPYXKaroIIEh
Cpebl;

—  BBIIBUraTh T'MIIOTE3bl U MpEAJiaraTh MyTH UX IPOBEPKHU; JI€]aTh BHIBObI HA
OCHOBE JKCIIEPUMEHTAJIbHBIX JIaHHBIX, MPE/ICTABICHHBIX B BUJAE Ipaduka, TaOIHUIIbI
WIH JUarpaMMBbl;

— paboTaTb ¢ €CTeCTBEHHOHay4yHOU wuHMOpManueit, couaepxamiencs B
coobmenusix CMMU, pecypcax MuTepHeTa, HAyYHO-TOMYJISIPHBIX CTaThAX: BIAJETh
METO/JaMH TIOMCKA, BBIJACIATh CMBICIOBYIO OCHOBY M OLIEHMBAaTh JIOCTOBEPHOCTb
uH(popManuu.

— UCHOJB30BaTh NPUOOpPETEHHbIE 3HAHUS M YMEHHUS B MPaKTUYECKOU
NEATEIbHOCTH U ITOBCEJHEBHOM KU3HU IS

1. oueHKM BIMSHUS Ha OPraHM3M YEJOBEKAa HJIEKTPOMArHUTHBIX BOJH H
pasiOaKTUBHBIX U3TyUYEHU;

2. 2HeprocOepexeHHs,;

3. 0e30MacHOr0 UCIOIH30BAHNS MATEPHAIIOB M XUMHUYECKUX BEIIECTB B OBITY;

4. npopuIaKTUKH HHPEKIHOHHBIX 3a0071€BaHUN, HHKOTUHOBOM, aJIKOTOJILHOM
Y HAPKOTUYECKOM 3aBUCUMOCTEM;

5. OCO3HAHHBIX JUYHBIX IEUCTBUI 1O OXpaHE OKPYKAIOIIEH CPEIbI.

Baagern:

— lloHATHIiHBIM anmapaToM €CTECTBEHHBIX HAyK, MO3BOJIAIONIMM I103HABATh
MUD

— HaBweikamMmu  monydeHus, moucka, o0paboTkum  wuHPOpManuU, ee
CUCTEMaTHU3ALINH

— HaBpikamu camocTOATENBHON pabOTHI M1l U3YUYEHUS T€X U UHBIX SIBICHUIM
Y 3aKOHOB MPUPO/IBI;



— MHWudopMalMOHHBIMU ~ TEXHOJIOTUAMH, pPAOOTaTh CO BCEMH BHAAMU
nHpopmaruu

Pe3yabTaThl OCBOEHHSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMbl IO

pucuuiuiaHe EcrecTtBo3Hanue

1. chopmMupoBaHHOCTb  NPENCTABICHUW O  IEJOCTHOM  COBpPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHE MUPA, O IMIPUPOJIE KAK €IUHOW IIEJTOCTHOU CUCTEME, O
B3aMMOCBSI3M YEJOBEKa, MPHUPOABI U OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTadax BceneHnnoi;

2. BIAJCHHE 3HAHMSIMH O HAMOOJee BAXKHBIX OTKPBITHSIX U JOCTHKCHHSIX B
00JacTh €CTECTBO3HAHHUSA, MOBIMUSBIIUX HA DBOJIOIUIO MPEICTABICHUNA O MPHUPOJIE,
Ha Pa3BUTHE TEXHUKU U TEXHOJOTHU;

3. chopMHpPOBAaHHOCTH YMEHHS MPHUMEHSTh E€CTECTBCHHO-HAYYHBIC 3HAHMS
Ui OOBSICHEHUS OKPYXKAIOUIUX SBJICHUM, COXPAaHEHUS 3/I0pOBbs, OOECHedeHUs
0€30MacCHOCTH  KHU3HEACSITENbHOCTH, OEpEeXHOr0  OTHOIIEHHUS K  IPHUPOJE,
PalMOHANIBHOTO TPHUPOAOIIOJIB30BAHUSA, a TAKXKE BBIIOJHEHHS POJM T'PAMOTHOIO
noTpeouTeNs;

4. cpopMHpPOBAHHOCTb MPEJICTAaBICHUM O HAYYHOM METOJAE [O3HAHUS
MPUPOJIBI U CPENICTBAX M3YYEHHUsS MeraMupa, MakpoMupa U MHUKPOMHUPA; BIIaJICHHUE
IpUEMaMU €CTECTBEHHO-HAYYHbBIX HaOJIOJEHUM, ONBITOB MCCIEAOBAHUN U OLEHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

5. BIAJICHUE TMOHATUHHBIM anmnaparoM E€CTECTBEHHBIX HAayK, MO3BOJSIOLIUM
NO03HAaBATh MUP, YYaCTBOBAaTh B JUCKYCCHSAX IO €CTECTBEHHO-HAYyYHBIM BOIIPOCAM,
UCIIOJIb30BaTh Pa3IMYHbIE UCTOYHUKUA MH(GOPMAIMKU Il TOJATOTOBKH COOCTBEHHBIX
paboT, KpUTHYECKH OTHOCUTbCS K cooOmenusm CMU, coxepxkamuM HaydHYIO
uH(pOpMaIuIo;

6. chopmMHpOBaHHOCTP yMEHHUH MOHMMAaTh 3HAYUMOCTh €CTECTBEHHO-
HAyYHOTO 3HAHUA JJI Ka)XJO0Tro uYejoBeKa, HE3aBUCUMO OT €ro npogecCHOHaIbHOU
NEeSATEeTbHOCTH, pa3auvarh (PaKkThl M OIEHKH, CPAaBHUBATH OIIEHOYHBIC BBIBOJIBI,
BUJIETh WX CBA3b C KPUTEPUSMH OLEHOK W CBSI3b KPUTEPHUEB C ONPEIACICHHOU
CUCTEMOU LIEHHOCTEM.

1.1.4. TIpo¢puabHasi cocTaBjasOIAas (HANPaBJIEHHOCTH) 001Ie00pa30BaTebLHOI
TUCHMILTHHBI

JlaHHBIM KypcC €CTeCTBO3HAHMS MOCTPOEH KaK MHTETPUPOBAHHAS JUCLUILIMHA
¢u3uku, xumuu, Ouonoruu. OH TOCTPOEH HA OCHOBE 3aAaud (POpMUPOBAHUS
LEJIOCTHOM €CTECTBEHHO-HAYYHOW KApTUHBI MHpA, COBPEMEHHOIO0 HAy4YHOIO
MHUPOBO33PEHUS Il CAMOOIPENENICHUS JINYHOCTH B OKPYXAIOIEM MUPE U 3a/1ayaMu
O3HAKOMJICHUS CTYACHTOB C METOAAMH MO3HAHUS, XapaKTEPHBIMU AJIsI €CTECTBEHHBIX
HayK.

Crpykrypa uHTerpupoBaHHOro Kypca «EcTtecTBo3Hanue» pazpaboTaHa Tak,
YTO U3yuyeHUE OOBEKTOB €CTECTBO3HAHMS B CUCTEME «IIPUPOJa — HayKa — TEXHHUKA —
oOIIeCTBO — deNmoBeK». TakuMm oOpa3oM, UHTErpanus 3HAHUNW Pa3IAYHBIX
IpeIMETHBIX 00J1acTel OCYIIECTBISETCS BOKPYT MPoOIeM B3aUMOICHCTBUS YeTOBEKa
Y IPUPOABL. ITO HAXOAUT OTPAXKEHHUE U B HA3BAHUSIX PA3J€lIOB U TEM IPOTPaMMBI.

Kypc ecrecTtBo3HaHusi pa3doMT Ha TpU KpynHBIX paszzaena: «CoBpeMeHHbIE
€CTECTBEHHOHAYYHBIE 3HAHUS O MUPE», «ECTeCTBEHHbIE HAYKU U PA3BUTHE TEXHUKU



U TEXHOJOTuN», «ECTECTBEHHbIE HAYKH W 4YEJIOBEK». boJplIas 4acTh MEPBOTO
paszena BKJIKOYAET B ceOs HamOoJiee BaKHbIE MJIEU M OTKPHITUA (U3HKH, XUMUH,
OMOJIOTMH, B OCHOBHOM ONPENEISIONINE COBPEMEHHYIO €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa. BOT IpUMEpHBIN «CNHCOK» TaKUX HAei: J[UCKpeTHOE CTpoeHHe
BellleCTBA. PealIbHOCTh MHOM CYIIHOCTH, YEM BEILIECTBO, — NoJis. KBaHTOBas npupoaa
ceeta (M »HHepruu). HampaBieHHOCTh, H3MEHEHUH B MaKpOCHCTEMax, KOTopas
NOJUYUHAETCS 2-My Haualy TepMOJuHaMUKH. HecTanmoHapHOCTh (M DBOJIIOLIMS)
Bcenennoii. Bee 310 Bknag gpusnku. 3aBUCUMOCTh XUMHUYECKUX CBOMCTB BEILIECTB OT
CTPOCHHUSI aTOMOB M MOJIEKYJ. XUMHUYECKash peakius KaK MPUYMHA TMPEBpaILCHUM
BEIECTB. JTO (QyHIAMEHTAIBHBIN BKJIa XUMuH. KiIeTO4HOE CTPOCHHE OpraHW3MOB.
Monekyna JIHK kak HOcuTenb HacieACTBEHHOW HHQpopmaiuu. buomornueckas
ABOJIIOLIUSL. buocucremuas OpraHu3aIus KUZHU u HEO0OXOIMMOCTh
OouopazHooOpasusi. ITo BKiIa] OMOJOTHUH.

[IpenMeTHbIE TEMBI BTOPOTO pa3zfena OTPa)XarT MPAKTUYECKYIO peali3alrio
byHIaMEHTAIBHBIX HJIEW U OTKPBITUM, MPEACTABICHHBIX B MEPBOM pasjelie, — B
DHEPIreTUKE, TEXHOJIOTUSIX, CHHTETUYECKUX MaTepraliax.

Tpetuit pazgen 00s3aTeIbHOTO MHUHUMyMa  TOCBAIIEH TOMY, Kak
dbyHIaMEHTAIbHBIE OTKPBITUS €CTECTBO3HAHUSI MOMOTAIOT OOBICHATH MPOIECCHI,
MIPOUCXO/IAIINE B YEIOBEUECKOM OpPraHW3ME, U HEMOCPEACTBEHHO HCIOJb3YIOTCS B
OBITY.

OCHOBHBIE 33J]Ja4H ATUX PA3EIOB Kypca CBOAITCS K (hOPMUPOBAHUIO TTPEACTABICHUM

0 XMMHYECKOW MPHUPOJAE KU3HEHHBIX IMPOLIECCOB, O COBPEMEHHON OMOJIOrMYECKOU
KapTUHE MUpPA, O MPEEMCTBEHHOCTU NPHUPOAHBIX CHCTEM U O 3aKOHOMEPHOCTSAX HX
pa3BUTHS OT HEXHUBBIX — K KMBbIM. Oco00€ BHHUMAaHHE YHAENAETCS YEIOBEKY:
IPOUCXOXKICHNIO, 3BOJIOIUN YEJIOBEKAa KaK OMOJOrMYECKOro BUAA B CBSI3U C €ro
OMOreoXMMHUYECKON (YHKIMEH, CTPYKType delloBeYecTBa KaKk BHAA U €ro
MOp(}Ho(pU3NOIOTHUECKOMY PAa3HOOOpa3Hi0, B3aMMOOTHOUIEHHIO C OKPY)KAIOIIUM
MHUpOM, TMpoOJieMaM, KOTOpbI€ BO3HHMKAIOT y YeEJIOBEKa B CBS3M C PE3KOU
MHTEHCU(UKAMed ero COOCTBEHHOM JesATEIbHOCTH, COBPEMEHHBIM MpolieMaM
YeJIOBEeUeCTBa M MyTSAM HX pelieHus. B 3ToMm pasnene u3ydaroTcs COBPEMEHHBIE
NpPEACTaBICHUsT O 3aKOHax pa3BUTHsS Ouochepbl U Hoochepbl, NPOUCXOIUT
3HAKOMCTBO CTYJEHTOB C OCHOBHBIMH IIOJIOXKEHUSIMU 3KOJOTHH, KOTOpasl MOJHsIIA
OMOJIOTHIO C YPOBHS OTJIEIBHBIX BUIOB K LIEIOCTHOCTH BBICILIErO MOPSIKA.

B kypce oco0oe BHUMaHUE YyHeIsSETCS BBIICHEHMIO XapaKTepa 3aKOHOB
OPUPOABL, PACKPBITUIO COACPKAHUS OCHOBHBIX KATErOpUM  €CTECTBO3HAHUS
(mpocTpaHCTBO, BpeMs, MaTepus, HABWXKEHHE, SHEpPIus, >KWU3Hb, HH(POpMaLUI,
HBOJTIOIMS) 17} MOAYEPKUBACTCS UCTOPUYECKUI XapakTep pa3BUTHS
€CTECTBEHHOHAYYHbIX 3HaHUW. B Kypce mnpoBOAUTCS UIES OPraHU30BAHHOCTH
OKpYXarolero mMupa (0T KOCMHUYECKHUX CTPYKTYp A0 KOHKPETHOTO MECTa KU3HU
yesioBeka). CTaHOBJEHHE M JBOJIIOIMS OKPYXKAIOIIETO MHUpPA TMPEICTaBICHBI Kak
pa3BUTHE U COBEpIICHCTBOBaHME (opM opraHuzanuu Marepuu. Paccmorpena
JEATEIIBHOCTh YEJIOBEKA B OPrAHU30BAHHOM MUPE U €€ MOCIEACTBHUA.

CopnepxxarenpHas KOHLENLMS Kypca IOJIpa3yMeBaeT JBa OCHOBHBIX



HampaBieHus. [lepBoe U3 HUX — COBPEMEHHBIE €CTECTBEHHOHAYYHBIC TIPEICTABICHUS
o mpupoze, (GyHIaMEHTAIbHBIX 3aKOHAX, OMNPEIEISIOIIMX MPOLECChl B MPHUPOJE,
METO/IOJIOTUM  €CTECTBEHHBIX HAyK, B3aMMOOTHOIICHHM HAyKH H  JAPYIrHX
KOMIIOHEHTOB KYJbTYypbl. BTOpoe — mpakTHdyeckoe NpUMEHEHUE JTOCTHKEHUMN
€CTECTBEHHBIX HAYK B )KU3HU M Pa3HBIX OOJACTAX ACSATEIBHOCTU YEJIOBEKA, MPEKIE
BCET0 B TEXHOJIOTUH, MEAUIIMHE. 3a/laya Kypca COCTOMT B TOM, 4TOObI C(hOpMHUPOBATH
OCHOBBI €CTECTBEHHOHAYYHOM KYJIBTYpPhl M KaK MOXKHO OoOJiee HarjisHO MOKa3aThb,
KaKyI0 pPOJIb UTPAIOT €CTECTBCHHBIC HAYKW B PA3BUTHH MUBUIM3AIINN, (DOPMHUPOBAHUN
HAIIIETO MaTePUAILHOTO OKPYKEHUS, 3HAHUH YeJIOBEKa 0 caMoM cele.
Hcrnonp3oBanne MOTEHITMANTA MEXKIPEAMETHBIX CBsSI3ed — CO CIICAYIOITUMU

TUCITUTIIMHAMU: «be301macHOCTh KU3HEAEATETHHOCTI
1.1.5. Kosu4ecTBO  4YacoB, OTBeJéHHOE HAa  OCBOEHHE TNPOrpamMMbl
001eo0pa3oBaTe/IbHOM JUCUMILIMHBI. B TOM unciie:

e MaKcUMaJsibHas yuyeOHas Harpy3ka — 117 Jacos,

e o0s13aTeIbHAS ayIUTOpHAs yuyeOHas Harpy3ka — /8 4acos;

® CaMOCTOSITeNIbHAsI (BHEAyIuTOpHAsA) paboTa — 39 Jacos.

1.2. CTPYKTYPA H COAEP)KAHHUE OBIIEOBPA3OBATEJBHOM
YYEBHOU JUCHUITJIMHbI

1.2.1. O0bem yuyeOHOI TUCHUINJIMHBI U BUAbI YUeOHOH padoThl

Bup yyeOHoii padoThl O0BbeM yacoB
MaxkcumasnbHas y4eOHass Harpy3Ka (scero) 117
Oo6s13aTesibHAsE ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 78

B TOM YHCJIC:

J'Ia60paTOpHBIe 3aHATHUA —

MIPaKTUYECKHE 3aHITHSI 78

KOHTPOJIbHBIC pa6OTLI —

KypcoBasi paboTa (mpoeKT) (ecii MpeyCMOTPEHO) —

CamocrosiTesibHas paboTa o0yuyaruierocs (Bcero) 39

B TOM YHCJIC:

(camocTodATenbHAs paboTa HaJl KypcoBOil paboToil (ITpOEeKTOM)
(ecM IpeayCMOTPEHO)

YKa3bIBatOTCS JPYTHE BUIBI CAMOCTOSITEIILHOW PabOTHI MPU MX HATHIHH
(pedepar, pacueTHo-Tpaduyeckas pabora, JoMamIHssI paboTa u T.11.).

HToroBast KOHTpONIbHAS
pabora
HuddepennmpoBanHbIi
3auer

®opMa NPOMEKYTOYHOM ATTECTALUM 10 AMCHUILIMHE




1.2.2. TemaTuuyeckuii IJIaH OCBOEHUSA y4eOHOH TucuUIIMHBI EcTecTBO3HAHUE

HaunumenoBanue
pa3aesioB U TeM

Conep:xxanue y4ye0OHOro MmaTepuaJa,
JIa0opaTOpHbIE U MPaKTHYeCKUue padoThl,
caMocCTosiTe/IbHAsl padoTa 00y4arIMXxcs,

KypcoBasi padoT (IIpoeKT)

O0nLeM
4acoB

YpoBeHnb
OCBOEHHUA

Pazpen

1. CoBpeMeHHO€ eCTeCTBEHHOHAYYHOE 3HAHHUE 0 MU pe

Tema 1.1. CTpykTypa
€CTeCTBEHHOHAYYHOTI' 0
3HAHUSA:
MHOroo0pa3ue
€/IMHCTBA

Coneprxkanue yueOHOro maTepuana

1. EcrecTBO3HAaHNE KaK IIO3HABaTCIbLHAS
JACATCIIbHOCTD.

2. MCTOI[BI C€CTCCTBCHHEBIX HAYK.

3. Benukue sKcriepuMEHTHI.

4. MonenpoBaHUE B HayKe.

5. Tpanuuuu 1 peBOJIIOLIUU B €CTECTBO3HAHUH.
OxcnepuMeHT. Teopus. [IpakTuka.

W (R |RR| -

JlaGopaTopHbie pabOThI

HpaKTI/I‘IeCKI/Ie 3aHATHUA

KonTponbHbie paboThI

CamocrosTenpHas pa60Ta o6y11a10u1nxc;1

Tema 1.2. CTpykTypa
MHPa ¥ NPUPOABI:

Cogepxanue yueOHOro MaTrepuana

1. Macmabs1 Beenennoit. Cpencrsa u3yueHus
MHpA.

2. Tlosne. BzaumopaeiicTBuE 110JIS U BELIECTBA.

3. Knerka. ®opmel sxu3au. [Tomymsmus.

4. Opranuzanus 3xocucteM. buocdepa.

C€ANHCTBO

5. 3aKOoHBI MPUPOIBI. DHEPTETUKA KIIETKH.

14

1,2

1,2

1,3

1,3

MHOro000pa3us

JlaGopaTopHbie pabOThI

[IpakTrueckue 3aHATHS

10

KoHTponbHbIe paboThI

CamocTtosrenbHast paboTa o0ydaronmxcs

Coneprxkanue y4eOHOTo MaTepuana

1. Xumuueckasi peBOJIOLHS.

2. AtomHO-MONeKysipHas Teopusi. CocTaB —
CTPYKTypa — CBOMCTBA.

Tema 1.3. OT

3. buonoruueckas cucrematuka. MHOroodpasue
JKUBOTO.

CTPYKTYPBI K
CBONCTBAM

4. I'enetnueckas nH(popMmalys. 3aBUCUMOCTh
CBOICTB OT CTPYKTYpPHI U COCTaBa

1,2

1,2

1,2

JlaGopaTopHbie paboThI

HpaKTI/IqCCKI/IC 3aHATUA

KonrtposnbHbie paboThl

CamocrosiTenbHas paboTa 00y4aronmxcs

CogepxaHue yaeOHOT0O MaTepuana

1. JIBmxenue. MexaHHMYECKOE JIBHIKCHHUE.

Tema 1.4. IIpupona B
ABHUKCHHUHU, IBHKCHUEC

2. PacnipocTpaHeHHe BOJIHBI. 3BYK U €ro
XapaKTEPUCTHUKHU.

B NpUpojie

3. JIBmkeHune, MpOCTPaHCTBO, BPEMsI, MATEpHSI.

4. Tlopsimok u Xxaoc. XUMHUYECKHE PEaKIINH.

5. JIBmkeHue B mpupojie. SaepHblie peakuu.




JlaGopaTopHbie pabOThI

[IpakTrueckue 3aHATUS

KoHnTposnbHbie paboThl

CamocTosaTrenbHas pabota 00ydaronuxcs

Tema 1.5.
IBOJIOLIMOHHAA
KapTHHA MHpa

Cogepxanue yueOHOro MaTrepuana

1. CaMOBOCHpOI/I?)Be,I[CHI/IC JKUBBIX OPraHu3MOB.

Camoopranusanys B pa3BUTHH OPraHU3MOB.

2. Poxnenue BceneHHOI.

3. DBomronusg 3eMiInd. DBOIIOLUS KUBBIX
OpPraHU3MOB.

4. Pa3BuTHE )XU3HU HA 3EMIIE.

5. ®opMupoBaHKE YEI0BEKA Pa3yMHOTO.

16

I

JlaboparopHbie pabOTHI

[IpakTrueckue 3aHATHS

10

KoHTposnbHbIe paboThI

CamocrosiTenpHas paboTa 00yJaromuxcs

6

Pa3nes 2. EcTecTBeHHBbIe HAYKH U PAa3BUTHE TEXHUKH U TEXHOJIOTHH

Tema 2.1. Pa3Burue
TEeXHOTeHHON
HUBUJIN3ALMHT

Coneprxkanue yaeOHOro Matepuana

1. Texuuka, 4eJIOBEK M TSXHOICHHAs
LMBHIIM3AIHS.

2. TexHUKa ¥ 4eIIOBEYECKHE MTOTPEOHOCTH.
3apokJIeHNE U Pa3BUTHE TEXHUKH.

3. EcrecTBO3HaHME KaK HCTOYHHUK Pa3BUTHS
TEXHHUKHU. DBOJIIOLNS TEXHUYECKON MBICIIH.

JlaGopaTopHbie pabOThI

HpaKTI/I‘IeCKI/Ie 3aHATUA

KonTtposnbHble paboTbl

CamocrositenbHas pabota o0yJaromuxcs

Tema 2.2.
B3aunmogeiicrBue
HAYKH M TeXHUKH

CogepxaHue yaeOHOT0O MaTepuana

MexaHu4eckue yCTponucTBa.

TBOp‘{eCTBO H306peTaTen${.

3aKOHBI COXPAHCHUS.

Kocmuueckue HUCCICAOBaHUA.

PaboTa TermnoBbIX IBUTATENEH.

og~wNE

3akonbl TepMmoarHamMuku U KIIJI rermnoBbix
JIBUTATEJICH.

7. YCTpOICTBO TEIUIOBBIX JBUTATENEH.

8. TemmosHepreTuka.

9. DieKTpPOIHEPreTHKA U IKOJIOTHSI.

10. PamnoBomHEL

14

A R

JlaGopaTopHbie pabOThI

[IpakTrueckue 3aHATUS

10

KoHnTponbHbIe paboThI

CamocTosrenbHas pabota o0yyaronmxcs

Tema 2.3.
EcrecTBO3HaHMe B
MHpe COBPeMEHHbIX
TEXHOJIOTHH

Conepxanue yaeOHOro MaTeprasa

1. BoxHoBBIE cBOMiCTBa cBeTa. JIazepsl.

2. CrepeonsoOpaxeHue u rojorpadus.

3. SlmepHbIe TEXHOJOTHH U SJIEPHOE OPYIKHE.

4. ATOMHast SHEpreTuKa U SKOJIOTHYECKHe
pOOJIEMBI.

I




5. CuHTeTHn4ecKne moIuMephl 3
JlaGopaTopHbie pabOThI —
[TpakTuyeckue 3aHATHS 6
KonTtponbHbie paboTh —
CamocTtosrenbHas paboTa o0ydyaronmxcs 3
Pa3zgen 3. EcTecTBeHHbIEe HAYKM U YeJI0BEK
Coneprkanue yueOHOTO MaTepualia
1. YenoBek - xuBasi cucTema. 1
2. AnanTanus opraHu3Ma 4yesioBeka K pakTopam 1
Cpenpl.
3. MplmedHast 1eaTeIbHOCTh, CHIOPTUBHBIC 18
Tema 3.1. TPEHUPOBKHU. 12
EcTecTReHHBIC HAYKH ™) [TpoGyieMbl coXpaHeHUs 3J0OPOBBS YETIOBEKA. 1
U npodaembl 5. buoxumus nuranus. 1
JI0pOBLS HesoBeKka o o 3
JlaboparopHbie pabOThI —
[TpakTHueckue 3aHsATH 12
KoHTponbHbIe paboThI -
CamocrosiTenpHas paboTa 00yJaromuxcs 6
Coneprxkanue yaeOHOro MaTepuana
1. Dkonoruyeckue npoOIEeMBbI. 1
Tema 3.2. 2. HapymieHue kpyroBopoToB B omocdepe. 16 1
EcrecTBennble Hayku | 3. V3MeHeHue kiumara. 1
U 1J100aJ1bHbIE 4. buocdepa u Hoochepa. 1
npooJeMbl JlaGopaTopHbie pabOThI -
COBPEMEHHOCTH [TpakTuyeckue 3aHATUS 10
KoHTponbHbIe paboThI -
CamocTtosaTenpHas paboTa o0ydJaronuxcs 6
ITpumepHas TemMaTHKa KypcoBOM paboThl (IPOEKTA) (eciu npedycmompensvi) —
CamocrosTenbHas paboTa 00ydaronmxcs HaJl KypcoBoil paboToit (ITpoeKToM)
(eciu npedycmompenvt) -
Bcero: 117
1.2.3. Conep:xaHue y4eOHOM JMCHUNIMHBI
PA3AEJI 1. COBPEMEHHOE ECTECTBEHHOHAYYHOE
3HAHHUE O MUPE
Tema 1. CTPYKTYpPa €CTECTBEHHOHAYYHOI'0 3HAHUS
MHOroo0pa3ue eIMHCTBA
Cmyoenm 0onicen
3HaAmb:
* CMBICJI ITIOHSTUI: €CTECTBEHHOHAYYHBIE METO/IbI TTIO3HAHUS;
* BKJIAJ BEJIUKUX YYCHBIX B dhopmMupoBaHHe COBPEMEHHOU

€CTECTBEHHOHAYYHON KapTUHBI MUPA;
* 0COOEHHOCTU UCTOPUUECKHX ITANOB PA3BUTHUS HAYYHONU METOOJIOTHH.
ymemu:
* IPUBOJUTH IPUMEPHI IKCIIEPUMEHTOB W/UIN HAOIIOICHUI;




* BBIJIBUTATh TUIIOTE3bI U MpEAJiaraTh IMyTH WX MPOBEPKH; JEeaTh BHIBOJIBI Ha
OCHOBE JKCIIEPUMEHTAILHBIX JTaHHBIX, MPEACTABICHHBIX B BUAC Tpadurka, TaOIUIIbI
WA TUaTrpaMMBbL;

* paboTaTh C €CTECTBCHHOHAYyYyHOW WH(pOpManuel, coaepxamencs B
coobmenusix CMMU, pecypcax MuTepHera, Hay4yHO-TIOMYJISIPHBIX CTaThAX: BIAJIETh
METOJIJaMU TIOMCKA, BBIJCISTH CMBICIOBYIO OCHOBY M OIIEHHBATh JOCTOBEPHOCTH
nHpopMaruu.

uMems npeocmasiieHue:

* 0 COI03€ €CTECTBCHHBIX HAYK B TIO3HAHUU TIPUPOJIBL;

* 0 IPUHITUIIAX U TPU3HAKAX HAYYHOTO 3HAHUS;

* 0 CTPYKTYpE HAYYHOTO 3HAHUS,

*0 BKJaIEe BEIUKUX YyYCHBIX B  (OPMHPOBAHWU  COBPEMEHHOM
€CTECTBEHHOHAYYHOUN KapTHUHBI MHPA.

EcrectBo3Hanue kak Hayka. COr03 €CTECTBEHHBIX HAyK B IO3HAHUH HPHUPOJIBI.

EcrectBo3Hanue B cucteme KyJabTypbl. HaydyHOE 3HAHHE: COOTHOLIEHUE HAYKH
U KYJIbTYpbl, TMOHSTHE «HAYKa»; CHUCTEMa €CTECTBEHHBIX HAyK M MPEAMET HX
n3yuyeHus. [[puHIUIIBI ¥ TPU3HAKK HAYYHOTO 3HAHUS.

OKCnepUMEHTAIbHBIE METOJbI B €CTECTBEHHBIX HayKax: HaOJIofeHHE,
u3Mepenue, skcrepuMeHT. [loHsTHe 00 SKCIEpPUMEHTAIBHBIX HAay4YHBIX METOJaxX,
cucTeMa W KiaccuPukaiusi HaydyHbIX METOJIOB. OCOOCHHOCTH W OTJIMYUTEIIHHBIC
NpU3HAKU HAOIIOICHUS U JKCIEPUMEHTA, POJIb HU3MEPEHUM U KOJIUYECTBEHHBIX
OIICHOK B €CTECTBO3HAHWHU. BiusHue mnpubOopa Ha pe3yJdbTaThl SKCIEPUMEHTA,
npo0semMa YUCTOThI dKcepuMeHTa. OLieHKa OIMOKHA U3MEPEHUI.

TeopeTudeckue MeTOAbl HMCCIEAOBAHUA: KiaccUUKaIUs, CUCTEMaTH3allusl,
aHajau3, CUHTE3, MHAYKIUS, ACAYyKIUs, MoJeaupoBanue. [loHsiTHEe 0 TeopeTHyecKux
MeToaax uccienoBanus. [Ipumepsl kimaccudukanuii 1 MOJENe B €CTeCTBO3HAHHH.
Crneunduka uzydeHuss OOBEKTOB M pOJIb MOJEIEH B HM3YUYCHUH MUKPOMHUPA;
MpEACTABICHUE HENPEACTABUMOr0; CTaTUCTHYECKUE WCCIENOBaHUs, MHKPO- U
MaKpOIapaMeTpsbl.

EcrecTBeHHOHAay4YHOE MO3HAHUE: OT TUIIOTE3bI IO TEOPUH.

OCOOEHHOCTH HCTOPUYECKHX OTalOB Pa3BUTHUS HAYYHOW METOJOJIOTHUH:
CTAHOBJICHHE JIOTUKHU u MaTEeMaTHYECKUX METO/OB; CTaHOBJICHUE
skcrepumeHTanbHoro metoaa B XVII B.; COBpeMEHHBIN TUMIOTETUKO-/1€TyKTUBHBIN
METOJIl U «IIEMOYKA HAYYHOTO MO3HAHUS».

CrpykTypa Hay4YHOrO 3HAaHMS, €r0 KOMIIOHEHTHI: Hay4dHBIN (hakT, TUIIOTE3a,
MpeIOKEHHas: Ha OCHOBE 000OIIICHUSI HAyYHBIX (PAKTOB; SKCIIEPUMEHT IO MPOBEPKE
TUIIOTE3bI, TEOPUS, TECOPETUUECKOE MPEICKA3AHUE.

Benukue sKkcriepuMeHTHI B €CTECTBEHHBIX HayKaXx.

IIpakTnueckne padoTbl

BrinonHeHnne ucciaeqoBaHuii, WITIOCTPUPYIOIMIMX MPOLECC HAYYHOTO O3HAHMS
(HaluroIcHNE, OTIBIT, TUIIOTE3a, TEOPHS).

eab padoThI:

— HAy4HUThCS IPOBOJUTH HAOJIIOICHUS ¥ BBIBOJUTH THIIOTE3bI;



— HAy4YUTbCAd IIPOBOJIUTH Knaccn(bm(aumo N aHAJIMU3HUPOBATL JIAHHBIC,
INOJYYCHHEBIC U3 TCKCTA.

Tema 2. CTPYKTYPbI MUPa IPUPOAbI: €IMHCTBO MHOI000pa3us

Cmyoenm 0onxcen

3Hamp:

* MOHATHE (PU3NYECKON BETMIUHBI — CHUJIA; IPUPOY TPABUTAIMOHHON CHIIBI, €€
NPOSIBIICHHE HA 3eMIIE;

* pyHIaMEHTAIBbHBIN 3aKOH MTPUPOJIBI — 3aKOH BCEMUPHOTO TATOTEHUS;

* OHATUSL DJICKTPUUYECKUN 3apsi; JJIEKTPUYECKOE U MArHUTHOE TMOJIs;
AJIEKTPOMArHUTHBIE BOJIHBI;

* KOPIYCKYJISIPHO-BOJIHOBOW yaJIN3M;

* IPUPOJY CBETA;

* B3aUMOCBSI3b (DyHaMEHTAIbHBIX B3aUMOJICUCTBHUM U SJIEMEHTAPHBIX YACTHIL,

* IOHATHE 00 UCTUHHO AJIEMEHTAPHBIX YACTUIAX MATEPUU;

* GOpMBI CYIIIECTBOBAaHHUS )KUBOW MaTEpPHH;

* OCHOBHBIE CBOICTBA KUBOTO;

* 3JIEMECHTAPHBIN COCTAB KIIETKH;

* OCHOBHBIC HEOPTraHUYECKUE U OPTaHUUYECKHE COSTMHEHUS KIIETKU U UX POJIb B
ee KU3HEICATEILHOCTH;

* 0c00Yy10 poJib OeJiKa B KIIETKE;

* OCHOBHBIC MOJIOKEHUS KJIETOUHON TEOPUH;

* OPraHOU bl LIUTOIIA3MbI U UX (PYHKIIHHY;

* CTPOCHHUE sI/Ipa U XPOMOCOM;

* pa3M4Ms B CTPOCHUHU PACTUTEIbHBIX U )KUBOTHBIX KJIETOK;

* CTPOCHHUE BUPYCOB U OaKTepuil.

ymemu:

* OOBSCHSATH SIBIICHUS TPUPOJIBI, 00YCIIOBJICHHBIEC CUIION TPABUTAIINH;

* OOBSCHSTH SIBIICHUE AJICKTPU3AIINY;

* SIBJICHUSI B3AMMOJICMICTBHUS 3apSyKEHHBIX TEJI,

* CUCTEMAaTU3UPOBAThH PJIEMEHTAPHbBIC YACTHUIIBI;

* B3aMMO/ICIICTBHUE MPOBOTHUKOB C TOKOM;

* IPOBOJIUTh MPOCTHIC HCCJIEAOBAaHUS M  HAOMIOACHUS KJICTKU  (MOJ
MHUKPOCKOIIOM);

* CpaBHUBATh CTPOCHUE PACTUTEIHLHOMN U )KUBOTHOM KJIETOK;

* IPUBOJAUTH TPUMEPHI AKCIIEPUMEHTOB U HAOJIOJICHUM, OOOCHOBBIBAIOIIMX
KJICTOYHOE CTPOCHHE KUBBIX OPTaHU3MOB,;

* MPOBOJIUTH MPOCTHIC UCCIICAOBAHMS M HAOTIOICHHUS JIEHATYpaIuy OelKa;

e paboTaTh C ©CTECTBEHHOHAy4YHOW WH(MOpMaImen, coaepkamencs B
coobmenusix CMU, pecypcax MuTepHEeTa, HAYYHO-TIOMYJISIPHBIX CTaThsIX: BBIICIATDH
CMBICIIOBYIO OCHOBY U OIICHUBATh JJOCTOBEPHOCTH MH(MOPMAIIHH;

* CaMOCTOATENLHO PabOTaTh CO BCEMHU KOMIOHEHTAMH y4eOHUKA; COCTABIISATH
KOHCIIEKTBI, TOTOBUTH COOOIICHUSI.




umems npeocmasienue:

* 0 )KM3HEHHO BaXXHBIX OPraHUYECKUX COCAUHEHUSX: POJH OEJIKOB, )KUPOB B
KU3ZHENIEATEIbHOCTH OPraHU3MOB; 3HAUEHUE TIIIOKO3bl M €€ MPOU3BOJHBIX MJIs
4eJIoBeKa; MpEeBpallleHue Kpaxmasa MMUIY B OpTaHu3Me YeJIOBEKa;

* O POJIU TPABUTALIUU B SBOJIOLUU COJTHEUHOMN CHUCTEMBI;

*0 METOJlax M3y4YEHUs KIETKH: CBETOBOW MHUKPOCKOIUHU, DJIECKTPOHHOU
MUKPOCKOIIUH, YIbTPalEHTPU(PYTUPOBAHUH, PEHTTCHOCTPYKTYPHOM aHaJIH3e.

[IpocTpaHCTBEHHO-BPEMEHHBIE XAPAKTEPUCTUKH MAaKpOMHUpPa, Merammpa u
Mukpomupa. CpencrtBa uU3ydeHHs: MUKpoMupa U Mmeramupa. lkanbel paccrosHuil u
BPEMEHHBIX HHTEPBAJIOB B MaKpOMHpE, Meramupe U Mukpomupe. CTpyKTypHBIE
AIIEMEHTBI MATEPHH.

DBOJIIOLYSA NPECTABICHUM O POCTPAHCTBE U BPEMEHH.

@opMbl MaTepud. BemecTtBo M 1ojie, AMCKPETHOCTb W HENPEPBIBHOCTD.
Pa3BuTuHe npencTaBiIeHnH O BELIECTBE U MOJIE. DIEKTPOMATHUTHBIE SIBJICHUS.

BonHoBble W KBaHTOBBIE CcBOMCTBa BemectBa M 1odst. DPoTordp¢exT.
DreMeHTapHble YacTULbl U (PyHAAMEHTaIbHbIEC B3aUMOICHCTBUS.

YpOoBHM OpraHu3anuu XUBOro. MoJIeKyIsipHbIE OCHOBBI KU3HH. XUMHYECKUI
coctaB KieTku. Kierounas teopusa. OOmme d4epTtel U cBoeoOpa3ue KIETOK
KUBOTHBIX, pacTeHUil, rpuboB u Oakrepuil. Bupychl. [lomymsiuuu, ux cTpyktypa u
nuHaMuKka. [lpuHOMIBI OpraHu3auMd 3SKocucTeM. buocdepa kak rioOanbHas
HKOCUCTEMA.

Hawnbonee o6uue 3akoHbI MPUPOABL. 3aKOHBI COXPAHEHUS SHEPTUHU, UMITYJIbCA,
MOMEHTa UMITyJbca. [ToHsATHE 0 YaCTHOHAYYHBIX (3aKOH COXPAaHEHHUS MacChl U Ap.) U
oOLIEHayYHbIX 3aKOHaxX. DOPMYIHPOBKHU 3aKOHOB coxpaHeHus. [lonsatue 06 sHepruu
(Macce), UMIyJIbCE, MOMEHTE UMITyJbca. [[puMepbl TPUPOAHBIX U APYTUX MPOLECCOB
U SIBJICHUH, ONHUCBHIBAEMbIX HAa OCHOBE 3aKOHOB coxpaHeHus. lIpeoOpazoBanue u
COXpaHEHUE 3HEepruu B mpupoae. PoTocUHTE3 U METAOOIU3M.

EnunctBo npupoasl. Cummerpusi. Cummerpusi B npupoje. CBsizb CUMMETPUU
MHUpa C 3aKOHaMH coxpaHeHus. CummeTtpus B Mukpomupe. CreacTBus HapyLIEHUs
cummeTpuu. CuMMeTpus Kak CBOMCTBO MNPHUPOAHBIX 00BEKTOB. CHOHTaHHOE
HapyILIEHUE CUMMETPUHU.

JIeMOHCTpallMOHHBIA MaTepuall: MUKpockor, Tabmuna «CTpoeHue aTomay,
MyJIbTUMEIUIHBIE CPEICTBA, BUIEOMATEPHAIIBI.

Oxkckypeusd: B my3en EcrectBennoi uctopuu PT.

IIpakTnueckue padoTbl

[IpoBeaeHre MTPOCTHIX MCCIENOBAHUNA WM HAOMIOJEHUNH (B TOM YHCIE C
UCITIOJIb30BAaHUEM MYJIbTUMEIUHHBIX CpEJICTB u BUJIEOMATEPHUAIIOB)
ANIEKTPOMArHUTHBIX  SIBJICHUM, BOJHOBBIX  CBOMCTB  cBeTa, (oTodddekra,
JeHATypanuu OeNKa, KaTaTUTHIECKON aKTUBHOCTH (hePMEHTOB.

eab padoThI:

— HAYYUTHCS MPOBOJUTH HAOIIOCHUS U BHIBOJAUTDH TMIIOTE3bI,

— Hay4MThCSl aHAJIM3UPOBATh JIAHHBIE, IIOJYUYEHHbBIE U3 BUIEOMaTEPUAIIA;

—  yYMETb JeNIaTh BHIBOJIBI.



Tema 3. OT CTPYKTYPBI K CBOMCTBAM

Cmyoenm 0oncen

3Hamb:

* CTPOEHUE BEIIECTBA, CBA3b MEKY CTPYKTYpPOH BEIIECTBA U €TI0 CBOWCTBAMU;

* OCHOBHBIE MOJIOKEHHUSI aTOMHO-MOJIEKYJIIPHON TEOPHH;

* CMBICJI TOHATHM: CTPYKTypa TIEPUOJUYECKOW CHUCTEMBI XUMHUYECKHUX
anemeHnToB .M. MeHaeneeBa; 3aBUCUMOCTb CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT
3apsifia Siep aTOMOB M CTPOEHUS aTOMHBIX AJIEKTPOHHBIX 000JI0YeK; (HHU3MUECKUN
CMBICII HOMEPOB TPYNIIbI U MEPUOA, MOPAIKOBOIO HOMEpPA XUMHUYECKOT0 AIEMEHTA B
nepuoanueckor cucreme .M. MeneneeBa; 3aKOHOMEPHOCTH CBOMCTB XUMHYECKHUX
AIIEMEHTOB;

* COBPEMEHHYIO KJIaCCU(HUKAIIMNIO OPTaHNYECKOTO MUDA.

ymembo:

* OIIPEACIATH IEMEHT IO ONMCAHHBIM CBOMCTBaM, OIIPEAEIATH JIEMEHT II0
3JIEKTPOHHOM (hopMyIie; yCTaHABIMBATh MO MOPSAKOBOMY HOMEPY 3JIEMEHTa HOMEpP
nepuoaa U HOMEp IpyMIbl, B KOTOPBIX OH HaXOAUTCS, a Takke (POPMYJIbl U XapakTep
BBICIIETO OKCUAA U COOTBETCTBYIOLIETO THIPOKCUIA;

* IPUBOJIUTh TMPUMEPHI 3KCIEPUMEHTOB U HAONIOACHUN, OOOCHOBBIBAIOIINX
aTOMHO-MOJIEKYJIIPHOE CTPOEHUE BELIECTBA;

* 00BSACHATHh MNPUKIAJAHOE 3HAUYEHUE OTKPBITHS MNEPUOAMYECKOTO 3aKOHA U
MIEPUOANYECKON CUCTEMBI XUMHUYECKUX AeMeHToB .. Menneneena;

* paboTarh C €CTECTBEHHOHAy4YHOW HH(OpManueld MO JIaHHOM TEMAaTHUKe,
BBIJICIISITH CMBICJIOBYIO OCHOBY.

umems npeocmaeienue:

* 0 MHOTOOOpa3HH KUBOTO;

* 0 TEHETUYECKOM KOJI€, MATPUYHOM BOCITPOU3BOJICTBE OEIIKOB;

*0 BKJaA€ BEJIMKUX YUYEHbIX B  (OPMHUPOBAHUM  COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUPA.

ATtombl U sneMeHThl. JIBa pemieHuss ogHOM mpoOiembl. Pacckaz o nByx
MOJXO0/aX K PEIICHUI0 TPOOJIeMbl MPUPOJLI CBOMCTB, MPEAJIOKEHHBIX B DIIOXY
AHTUYHOCTH DMITIEJIOKIOM (TEOpHUS DJIEMEHTOB) U J[eMOKPUTOM (aTOMUCTHKA).

Bropoe poxxnenue aromuctuku. HoBbie popMbl aTOMHOM Teopuu, pa3BUTHIE B
snoxy HayuyHol peBomtounu XVII B. P. boitnem u U. HetoronoM. Mexanuctuaeckoe
0O0BSICHEHHE MTPOUCXOKICHHS CBOMCTB BEIIECTB.

Xumuueckas pepomonnss XVIII B. Co3nanue KUCIOpOIHON TEOPUU TOPEHUS U
npixanuss A. JlaByazee B 1770-x rr. HoBas TpakTOBKa MOHATUS «XUMHUYECKUI
DIIEMEHTY.

Jx. JaneroH. CHHTE3 HOBOM ATOMUCTUKH U HOBOTO AJIEMEHTapU3Ma.

Uctopuss co3panus [JanbTOHOM XuMHYeCKOM artoMucTuku. IlepBas mikana
aTOMHBIX BecoB. OnpeeeHne XuMHIeCKuX (popMyL.

Ilepuoanueckas cucrema xumuuyeckux snaemeHTtoB JI.M. MenneneeBa B cBeTe
Teopun ctpoeHus atomoB. CoBpeMeHHasi (GOPMYIUPOBKA MEPHOIUIECKOTO 3aKOHA.
3HaYeHue MEePUOANYECKOro 3aKOHA JIJIs IOHUMAaHUsl HAyYHOU KapTHUHBI MUPA.



OT CTpyKTypbl K CBOWMCTBaM — TmpeoOpa3oBaHue WH(OOPMAIIUH B >KUBBIX
cucremax. ['eneTnueckuit koj. MaTpuuHbIi CHHTE3 OesKa.

Knaccupukanuss B Hayke. Kraccudukamms XUMHYECKHMX — 3JIEMEHTOB.
buonorudeckasi cucremMaTika U COBPEMEHHBIC MPEICTaBICHUS 0 OMOopa3HOOOpa3uu.
KynbeTypa u MmeToas! KinaccuduKaiy B HayKe.

JleMOHCTpallMOHHBIM ~ MaTepual: llepuoguueckass cuUcCTEMa XHMHUYECKHX
sanemenToB JI.J. MenneneeBa, Tabnuia «l eHETUUECKUM KO, MOACIb-alIINKAIIHS
«buocunTe3 OeIKay.

IIpakTnyeckue padoTbl

[IpoBenenre mpoOCTEUIIMX HMCCIACAOBAHUN WJIM HAONIOJEHUN: ONpe/esICHHE
OMOJIOTMYECKUX BUJOB C IIOMOIIBIO OMPEIAETUTENCH.

Leab padoTbI:

— HAY4YUTHCS OMPEACISITH OMOJIOTMYECKUE BUABI C IOMOIIBIO ONPEIeTUTEICH.

Tema 4. Ilpupona B ABH:KEHHH, IBUKCHUE B IPUPOJE

Cmyoenm oonincen

3Hamb:

* IPUYUHBI MEXaHUYECKOTO JIBUKEHUS;

* CBOICTBA BOJIHBI; IPUHIIMUI CYNEPIO3ULUY;

* CBOICTBA MPOCTPAHCTBA, BPEMEHU M MaTEpPUU;

* OCHOBHBIE MOHATHS TEPMOJUHAMUKY;

* OCHOBHbBIE 3aKOHbBI TEPMOJUHAMUKH;

* CYIIHOCTh XUMHUYECKHX PEaKLUi;

* (pakTOpBI, BAUSIONIME HA CKOPOCTh XUMUYECKUX PEAKIUH;

* KJIaCCU(PUKALIMIO XUMUYECKUX PEAKIUI U YCIIOBUS UX TEUECHUS;

* IPUHLAIIBI CMENIEHUS] XHMHYECKOI0 PaBHOBECHS;

* OTJIMYHMS SIIEPHBIX U XUMUYECKUX PEaKIUI

ymembs:

* IPOBOJUTH MPOCTbIE HUCCIENOBAHUS M HAONIONEHUS 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peakIMH OT pa3IMyHbIX (HaKTOpPOB (TEMIEpaTyphl, KaTalu3aTropa,
KOHLIEHTpAIIN);

e paboTaTh C €CTECTBEHHOHAay4YHOW uWH(pOpMaIuen, colepkaliencs B
coobmenusix CMU, pecypcax NHTepHEeTa, HAYYHO-TIOMYJIAPHBIX CTAThIX

umems npeocmaeienue:

* O IPUPOAHBIX UICTOYHUKAX YTIEBOAOPOJIOB;

* 00 UCTIOJIb30BAaHUM SHEPTUN XUMHUYECKOW PEAKLIUU B SHEPT€TUKE U TEXHUKE;

*0 JIBWKEHUM KaKk TEpPEeMElIeHUH, pPACHPOCTPAHEHUH, KaueCTBEHHOM
U3MEHEHUH;

* O IBMKEHUU )KMBBIX OPTaHU3MOB.

JIBmxeHue kak nepemenieHue. CriocoObl OMMCaHUI MEXaHUUECKOTO ABM)KECHUS.
OTHOCHUTENIBHOCTD ABWXKEHUS. J[BH)KEHHE MOJ IEMCTBUEM CHJI TATOTEeHHUA. [IpuunHbI
MEXaHMUYECKOTO JBWKEHHUS. JleTEPMUHU3M MEXaHUYECKOTO JBUKEHMUS.

JIBr>keHne Kak pacnpoctpaHeHue. Bonsbl. CBOMCTBAa BOJIH. 3BYK U €ro
XapaKTEPUCTUKH.



JIBM>KEeHUE, MPOCTPAHCTBO, BpeMsi, MaTepusi. BivsHue ABUKEHUS U MaTEPUU
Ha CBOWCTBA MIPOCTPAHCTBA U BPEMEHHU.

JBuxenue Tteria. OCHOBHBIE 3aKOHBI TepMoJauHaMuKU. HeoOpaTuMocTh
TEPMOJMHAMUYECKUX MTPOIIECCOB.

CratucTuyecKkuil xapakTep JBUXKEHUS CHUCTEMBbI ¢ OOJBIIMM YHCIOM YacCTHII.
[loHsiTHE O CTAaTHUCTHUYECKOM OMNHCAaHUM JBIKEHUA. OObsICHEHHME HEOOPATHUMOIO
XapakTepa TepMOJMHAMHUYECKUX TporeccoB. CTaTuctuka nopsaka u xaoca. [Ipupona
HEOOPATUMOCTH JIBHKEHUSI CUCTEMBI C OOJIBIIINM YUCIIOM YaCTHII.

JIBI>KEHME KaK KaueCTBEHHOE M3MEHEHHE. XUMHYeckue peakiuuu. CKOpOoCTH
XuMH4deckux peakuui. [lapamerpsl, Biusromue Ha ckopocTb. Katanus.

JIBKEHHE KaK U3MEHEHUE. SIEpHbIEC PEAKIINH.

JIBU>KEHUE KUBBIX OPTaHU3MOB. MOJIEKYJISIPHBIE OCHOBBI JIBUKEHUS B KUBOU
IIPUPOJIE.

JIeMOHCTpallMOHHBIN Marepuai: MYJIbTUMEIUIHBIC CpEACTBa,
BHJICOMATEPHUAIIBI.

IIpakTueckne padoThI

1. 3yuenue nuxenus miaHeT COTHEYHON CUCTEMBI.

eab padoThI:

— HAY4YUTHCS CTPOUTH TPACKTOPUM JBUKEHUS TEI B Pa3HbIX CHCTEMAax
OTCYETA.

2. 3y4yeHune CBOWCTB M XapaKTEPUCTHK 3BYKA.

eab padoTbI:

—  ONpenesuTh, KAKUMU TapaMeTPaMHU MOXKHO 0XapaKTepHU30BaTh 3BYK;

— Hay4HUThCS U300paXKaTh Pa3INvHbIC 3BYKH B BUJIE TpadrKa BOJIHBI.

3. 3yueHue CKopoCcTel XUMHUYECKUX PEaKIIui.

eab padoThI:

— YCTaHOBUTH (DaKTOpbI, OT KOTOPHIX 3aBUCUT CKOPOCTh XHUMHUYECKUX
peaKunil.

Tema 5. BOJIIOLMOHHASL KAPTHHA MHPA

Cmyoenm oonincen

3Hamby:

* CUHEPIeTUKY — HAyKy O CaMOOpIraHU3aluu;

* CBOIMCTBA CUCTEM, CIIOCOOHBIX K CaMOOPIaHU3alllH;

* pa3HbIE TUIIBI IEJICHUS KIIETOK;

* (hopMBI pa3MHOKEHHS] OPTaHU3MOB;

* Pa3BUTHE OPTraHU3MOB;

* TEOPUH BO3HUKHOBEHHS JKM3HU HA 3EMJIE;

* OCHOBHBI€ 10JIOKeHUsA Teopun Y. JlapBuHa;

* (pakTOpBI U ABMKYILUE CUIIBI HBOJIIOIUU OPraHUYECKOT0 MUPA;

* I0Ka3aTeJIbCTBA ABOJIOLMU OPraHUYECKOTr0 MUPA;

* TEOPUIO IPOUCXOKIAEHUS U IBOJIFOIIMU YEIOBEKA.

ymems:

* O0BSCHATh HACJEICTBEHHYIO OJIHOPOAHOCTh IMOTOMCTBA IpU OECrosIoM
Pa3MHOXKECHUU;




* IOKa3bIBaTh, YTO (POPMBI PA3MHOKEHUS U THUIHI MOJIOBBIX KJIETOK — MPOIYKT
HBOJTIOITUY;

* HA OCHOBC 3HAHWH O JBIJKYIIMX CHJIaX SBOJIONHH OOBSICHATH MPUIUHBI
MHOT000pa3us BHJIOB JKHBBIX OPraHW3MOB W HMX IPHUCIOCOOJICHHOCTh K YCIOBHUSIM
OKPYKaloIeh CPe/Ibl;

* paboTaTh C ©CTECTBCHHOHAy4YHOW WH(MOpMaImer, coaepkameics B
coobmenussx CMMU, pecypcax HTepHETa, HAYYHO-TIOMYJISIPHBIX CTAThSX: BBIICIATH
CMBICIIOBYIO OCHOBY Y OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH.

umMems npeocmasieHue:

* 00 JTamax pa3BUTHS KW3HU Ha 3emiie. [ eoIormuecKnX M KIMMaTHYEeCKUX
n3MeHeHUsX. [losIBICHMM TIEPBBIX JKUBBIX OpPraHuU3MOB. [losIBICHMM TIEPBBIX
(OTOCHHTE3UPYIOMUX OPraHU3MOB, BOAOPOCICH. BO3HHUKHOBEHWH IIOJIOBOTO
mpoIiecca U OPraHu3MOB C TUTIIIOUTHBIM HAOOPOM XPOMOCOM;

*0 TJIABHBIX HAMpABJICHUSAX OHOJOTMYCCKOW HBOJIONHMH: apoMopdose,
UauoaanTalum, ooIIei JereHepariy;

* 0 OMOJIOTHYECKOM MPOrpecce U MyTAX €ro JOCTHKEHUS,

* 0 OMOJIOTUYECKOM pErpecce;

* 0 BU1000pa30BaHUH

* 0 Pa3BUTHUH KU3HU Ha 3emIIe.

Ourponus. HeoOpaTumocTb.

OcHOBHBIE 3aKOHOMEPHOCTHM caMoOopraHu3anuu B mOpupojge. OTKpHIThIC
HEJIMHEWHBIE CUCTEMBbI U OCOOCHHOCTH MX pa3Butus. Duykryanuu, oudypramuw,
XapakTep pa3BUTHS, MPUMEPHl CaMOOPTaHU3YIOIIUXCS cucTeM (sueiiku benapa u
1p.). [I[puurHbI U yCJIOBUSI CAaMOOpPTaHU3aLIUH.

CamoBocnpou3BeIcHUE JKUBBIX  OpraHu3MmoB. becrionoe u  moJjoBOE
pasmHoxeHue. CamoopraHu3ainus B X0J/1€ UHAUBUYAIbHOTO Pa3BUTHS OPraHU3MOB.
DTanbl OHTOT€HE3a U UX PETYJIISLIUS.

OBomonusa npuponabl. Hawano Mwupa. bonpmoit B3peiB. IIponcxoxneHue
XUMUYECKUX deMeHToB. (OOpa3oBaHWE TalaKTHK, 3BE3Jl, IUIAHETHBIX CHCTEM.
OBOJIIOIMS 3BE€3] U CHUHTE3 TSKEIBIX HJIEMEHTOB. ODBOJIIOLUUSA IUIAHETHl 3eMIISl.
[TpoGnema mpOUCXOXKIECHUS KUZHH.

Oranel  popmupoBanuss CojHeuyHON cucTeMbl. PaHHsAs 3eMis. DBOIOIUS
atMoc(epbl. [ UMOTe3bl MPOUCXOXKACHUS KUZHHU.

[IpyHIMIOBI ABOJIONMHM JKUBBIX OpraHu3MoB. Kiaccuueckuil MapBUHUZM H
COBPEMEHHBIC DBOJIFOIMOHHBIE KOHIENMIUU. OCHOBHBIC 3Tambl Pa3BUTHUS JKU3HU HA
3emiie. DBoJONM YesioBeka. KosBomonus npupoasl U IUBU-TU3AIAH.

JIeMOHCTpallMOHHBIN MaTepuar: MYJIbTUMEIUNHBIE CpelcTBa,
BUJICOMATEPUAITHI.

Dkckypceust: B My3eil EctectBenHoi uctopun PT.



PA3JEJI 2. ECTECTBEHHBIE HAYKHA
U PASBUTUE TEXHUKHA U TEXHOJIOT U1
(mpupoaa — HAyKAa — TEXHUKA — YeJI0BEK)

Tema 6. Pa3BuTHEe TEXHOIT€eHHOM IMBUJIN3AIHH

Cmyoenm 0onxcen

3Hamsy:

* B3AaMMOCBSI3b Pa3BUTHS HAYKU U TEXHUKH;

* ICTOPUYECKHUE ATaIlbl PA3BUTHUSI TEXHUYECKOU JIESITEILHOCTH YEJIOBEKA;

* Ba)KHEUIIINE TEXHUYECKUE U300PETEHUSI C JPEBHUX BPEMEH JO CTAHOBJICHUS
€CTECTBEHHBIX HAYK.

ymembo:

* paboTaTh C €CTECTBEHHOHAy4YHOW WH(pOpManuen, coJepkamiencs B
coobmenussx CMMU, pecypcax HTepHETa, HAYYHO-TIOMYJISPHBIX CTAThSAX: BBIICIATH
CMBICJIOBYIO OCHOBY M OIICHUBATh JIOCTOBEPHOCTHh HH(GOPMAIIHH.

umems npedcmaeieHue:

* 00 HCTOPUYECKUX dTAllaXx Pa3BUTHUS TEXHUUECKOM JICSITEIHHOCTH YEJIOBEKA;

* 0 B3aMOCBS3U TEXHOJOTUN C SKOHOMUKOW, OJIUTUKOU U KYJIbTYPOMU;

* 0 COBPEMEHHBIX MMPOo0IJIeMaxX pa3BUTHS [IUBUIIH3AIUH.

OO011ast XxapakTepUCTUKA B3aUMOCBS3U PAa3BUTHSA HAYKU U TEXHUKHU.

Onpenenenne TexHWKU. VcTtopuueckume dTambl pa3sBUTHS TEXHUYECKOU
NEesATEIbHOCTH YesIoBeKa. BakHelne TexHu4ecKue n300peTeHus ¢ IPEBHUX BPEMEH
JI0 CTAHOBJICHUS €CTECTBEHHBIX HayK. DEHOMEH TEXHUKHU B KyJbType. B3anmocBs3b
TEXHUKU U €CTECTBEHHBIX HayK. OOuIue 4epThl 3BOJIIOLUU MPUPOILI U 3BOJIOLMH
TexHuKku. HayuHo-TexHmyeckuil mnporpecc. Mup COBpPEMEHHBIX TEXHOJIOTHH.
B3anMOCBs3p TEXHOJIOTMHA C SKOHOMUKOM, MOJUTUKOW U KYyJbTYpou. TexHonoruu u
COBpEMEHHbIE MTPOOJIEMbI PAa3BUTHS LIUBUIN3ALIUY.

Tema 7. B3aumMoaelicTBHE HAYKH M TEXHUKHU

Cmyoenm oonincen

3Hamp:

* MEXaHUCTUYECKYIO KAPTUHY MUPA;

* 30JI0TO€ MTPABUIJIO MEXAHUKU;

* 3aKOH COXPaHECHUS UMITYJIbCA;

* OCHOBHBIE MOHSITUSI TEPMOJNHAMUKHY;

* 3aKOHBI TCPMOJIMHAMUKH; 3aKOH COXPAHEHUS U MPEBPAICHUS YHEPTUU

* CIOCOOBI TTPOU3BO/ICTBA JICKTPOIHEPTHUH;

ymembu:

* UCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS B TPAKTUYCCKON NEATEIBHOCTH H
MOBCEHEBHOM JKM3HU JJISI SHEPTOCOEPEIKCHHUS;

e paboTaTh C ©CTECTBEHHOHAy4YHOW uWH(MOpMaImen, coaepkamencs B
coobmenusix CMU, pecypcax MuTepHEeTa, HAYYHO-TIOMYJISIPHBIX CTAThsIX: BBIIEISATH
CMBICIIOBYI0O OCHOBY W OIICHHBATh JOCTOBEPHOCTh HH(POPMAIIMH, CAMOCTOSTEIHHO




paboTaTth CO BCEMH KOMIIOHEHTAMH y4e€OHWKA; COCTaBISATH KOHCIIEKTHI, TOTOBHUTH
COOOIIIEHNUS.

umems npeocmasieHue:

* 00 MCIIOJIb30BAaHUH PATUOBOIIH;

* 0 IPUHITUIAX PAJUOCBI3H B Pa3IMUHBIX AHaria30HaX BOJIH;

* 0 IPUHIMIAX Pa0OTHI MOOUIBLHOM CBS3H.

MexaHucTuueckass KapTuHa MUpa U JOCTHKEHUs MexaHuku oT HbroToHa 110
HAIIUX JHEW. 30J10TO€ MPaBUIIO MEXAaHUKH U MpocTeiime Mexanu3Mel. Konebanusi.
3aKOH COXpaHEHUsl UMITYJIbCa U PEAKTUBHOE ABMKEHUE. 3aKOH COXPAHEHUSI MOMEHTa
umnynsca. Ot wuzobperenuss Kapmano mno0 ycrpoiictB HaBuranuu. HebecHas
MexaHuka. bammuctuka. IlomeTel KOCMUYECKHMX amnmapaToB M KOCMHUYECKHE
uccienoBanus. MexaHuka kuJIKocTeld U ra3oB. OT BETPSHBIX U BOASHBIX MEJIbHHUIL K
COBPEMEHHBIM TMIPO3TIEKTPOCTAHIMIM U BETPOBBIM AIEKTpocTaHUuAM. [logbemMHas
cuwia Kpbutra. OT mpoekra JeraTesnbHOro ammapara Jleonapno na BuHum 10
COBPEMEHHOW aBHAIIMOHHOM TEXHUKH.

[lepBoe Hauano TEPMOJMHAMHUKU U KOHEL M300pETEHUs BEUHBIX JBUTATEIICH.
Bropoe Hawasio tepmoauHamuku M MakcuMmanbHoe KIIJ[ TermoBbIX aBHTaTenei.
OcobenHoctu padboTsl mapoBoro asuratens. Kpatkoe onucanue paOoThl JBUTATENs
BHYTpEHHeEro cropanus. [lapoBbie TypOUHBI B COBPEMEHHBIX TEIJIOIIEKTPOCTAHIIMSIX.
CyTb paOOThI pEaKTUBHBIX ABUTATEIIEH.

[Tpubopsl, mpeodpaszyrolme MEXaHUUECKOE JABUKEHUE B DJICKTPOMArHUTHOE U
oOpatHO. OcoOeHHOCTH pabOThl  3JIEKTPOTEHEpaTOpa M DIIEKTPOJBUTATEINS.
[IpeoOpazoBanue U nepeaayva JEKTPOIHEPTUNA HA paccTosiHue. PaznuyHbie ciocoOb
MIPOU3BO/JICTBA AJIEKTPOIHEpruu. [IpodiiemMbl sHEprocOEpeKeHUSI.

Hcnons3zoBanue paanoBoiH. M300perenne paauo. [IpuHIunel paguocBsizu B
pasnuYHBIX JAMana3zoHax BOJH. PanguoBemanve u TeneBuaeHue. Pannonokarus.
KocMmuueckass paavocBs3b UM coBpeMeHHas Hauramus. Ot korepepa IlomoBa no
MOOMILHOM cBs3u 1 IHTEpHETA.

OnTHuka u cBsi3aHHble ¢ HeW TexHosoruu. Ot TpyOsl ["anmunest 1o Teneckomna
«Xa001» 1 MPUOOPOB HOYHOTO BUICHUSI.

JIeMOHCTpAllUOHHBIN MaTepHall: MEPCOHAIBHBIM KOMIBIOTEP, MOOMIbHBIN
TenedoH, MyJIbTUMEIUWHbIE CPEACTBA, BUICOMATEPHAIIBI.

IIpakTnueckue padoTbl

1. Hccneoosanue pabomwi s1eKkmpozenepamopa u 271eKmpooeueameris.

eab padoThI:

— HCCNefoBaTh KayeCTBEHHBIE OCOOEHHOCTH pPabOThl  KOJUIEKTOPHOTO
AIIEKTPOJBUTATES;

— IpY NOMOIIM MYJBTHMEIUWHONW IMPOrpaMMbl HCCIEAOBATh KaYECTBEHHBIE
0COOCHHOCTH MOJIENI TeHepaTopa MepeMeHHOr 0 ToKa.

2. 3yueHue NpuHIUIIOB pabOThl MOOMIIBHOM CBS3H.

eab padoThI:

— pa3o0parbcs B IPUHIMIAX MOOMIIBHON TEIe(POHHOU CBSI3U;

— pa3obpaThCsi B yCTPOUCTBE MOOMIIBLHOTO TeJIe(OHHOTO arapara.

3. Uzyuenue paboOThl ONTUYECKUX TPUOOPOB.



ean padoTsi:

— IpU TMOMOUIM MYJIbTUMEAUINHON MporpaMMbl HUCCIENOBAaTh padboTy
XpyCTaJMKa TJia3a Mpyu HOPMaIbHOM, OJIM30PYKOM U JTaJIbHO30PKOM 3PEHUH;

— HccheaoBaTh, KaKUM 00pa3oM IMPHU MOMOIIM JTUH3bI UCIIPaBIsieTcs AePeKT
3pEHUSL.

Tema 8. EcTrecTBO3HAHME B MUPE COBPEMEHHbIX T€XHOJIOTHI

Cmyoenm 0oncen

3Hamp:

* IPUHIUIT CTEPEOCKONMMYECKOTO BOCTIPUSITHS;

* [IBETOBBbIE OCOOCHHOCTH 3PEHUS;

* PUHLHUI pabOTHI Jla3zepa; CBOMCTBA JIA3€PHOTO U3ITyUCHUS,;

* MpeoOpa3oBaHMe NEKTPUUECKUX CUTHAIIOB;

* PUHIHUIBI pa0OTHI KOMITBIOTEPA;

* MAaKpOMOJIEKYJIbl U CHHTETUYECKHUE TIOJIUMEPHBIE MATEPHUAIIBI.

ymembu:

* OOBSACHATh TPHUKIAJHOE 3HAYEHHWE BAKHEHUIIUX JOCTIXKEHUN B 00JacTu
€CTECTBEHHBIX HAyK JUIsl TOJYYEHHMS] CHHTETHMUYECKUX MATEpUATIOB C 3aJaHHBIMU
CBOMCTBaMU;

* UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS B MPAKTUYECKOM EATEIBHOCTU U
MOBCEIHEBHOM >KU3HU ISl 0€30MaCHOIO MCIOJIB30BaHUS MATEPUATIOB U XMMUYECKUX
BEIIIECTB B OBITY; OCO3HAHHBIX JIUYHBIX JICUCTBUI MO OXpaHE OKPYKAIOIIEH CPEbL;

e paboTaTh C €CTECTBEHHOHAy4YHOW uWHGOpMAaIUEH, coaepkamencs B
coobmenusix CMU, pecypcax MuTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsIX: BBIIEISATH
CMBICIIOBYI0O OCHOBY W OIICHMBATh JOCTOBEPHOCTh HMH(OPMAIIUU; CAMOCTOSITEIIBHO
paboTaTh CO BCEMH KOMIIOHEHTAaMH y4e€OHWKA; COCTaBIATH KOHCIIEKThI, TOTOBUTH
COOOILIEHUSI.

umemsp npeocmasienue:

* O MPUMEHEHUHN ONTUYECKUX CIIEKTPOB;

* 0 MpUOOpax, UCMOIL3YIOIINX KOPITYCKYJISIPHBIE CBOMCTBA CBETA;

* 00 UCIMOJB30BAaHUU JIA3€Pa;

* 0 MPEUMYIIECTBAX U HEJOCTATKAX SIJCPHON YPHEPTEeTUKY;

* 0 0a30BBIX AJIEMEHTAX KOMIBLIOTEPA;

* 0 KJIOHUPOBAHUH;

* O TPAHCTEHHBIX PACTCHUSIX, TPAHCTEHHBIX KUBOTHBIX;

* 0 TCHETHYECKH MOIU(DHUIIMPOBAHHBIX MMPOTYKTAX;

* 00 aTHYECKUX MpoOJIeMax, CBI3aHHBIX C PA3BUTHEM OUOTEXHOJIOTH;

*0 TEPMOSAJIECPHOM CHHTE3€ KaK TEPCHEKTUBE PEIICHHs TI00aIbHOM
TOTUTMBHOM MTPOOJIEMBI;

* 00 D2KOJIOTHUECKHX TMpoOJeMax, CBS3aHHBIX C WCIIOIh30BAHUEM HOBBIX
MaTepUaJIOB; SIIEPHON SHEPTETUKH.

Ontuueckue CHEKTpbl M HMX MpuMeHeHue. Jlazepbl W UX NpUMEHEHHE.
OnTtuueckue cBeToBoibl. DoTorpadust — kunemartorpadus — rosorpadus.



SlnepHble peakiuu Ha CiIyx0e dernoBeka. SmepHble peakluu, MPOTEeKaIoUIe ¢
BBIJICJICHUEM OJHEpruu. SnaepHoe opyxue. SnepHas »sHepreTuka. ATOMHbBIE
anekTpoctanuuu. [IpobremMa  ympaBisieMoro  TEPMOSJIEPHOTO  CHUHTE3a  Kak
NEpPCHEKTUBA PEIICHUs] TJIOOAIbHONM TOIUIMBHOM MpOOJEMBbl. DKOJOTUYECKUE
pOOJIEMBI SIIEPHOUN SHEPTETUKHU.

Ycunenue u npeoOpazoBaHue JIEKTPUUECKUX CUTHAIOB. ba3oBble 3JI€eMEHTHI U
MPUHITUIBL pA0OTHI KOMITBIOTEPOB.

MaxkpoMoJIeKyJIbI 51 CUHTETHYECKHUE ITOJIMMEPHBIE MaTepUAJIBI.
buorexnonoruu.

JIeMOHCTpallMOHHBIN Marepua: MYJIbTUMEIUHBIE CpEeACTBa,
BHUJIEOMATEPHUAIIBI.

IIpakTnyeckue padoTbl

[IpoBeneHne MPOCTBHIX MCCIECIOBAaHUM M HAOMIOJEHUNA C HCIOJb30BaHUEM
MYJIbTUMEIMMHBIX CPEJICTB: U3yUEHHUs JIa3epa, ONPENEICHUs COCTaBa BEIIECTB C I0-
MOIIBIO CIIEKTPAIBHOIO aHAJIA3A.

eab padoThI:

— HCCIEAO0BaTh IPOSIBICHUS BOJHOBBIX CBOMCTB CBETa, KOTOpPHIC HAIIIA
NPUMEHEHUE B COBPEMEHHBIX TPUOOpax;

— H3YYUTh ABYXYPOBHEBYIO MOJIEIIb Ja3epa.

PA3JIEJI 3. ECTECTBEHHBIE HAYKHN N YEJIOBEK
(mpupoaa — HAyKa — TeXHUKA — 001EeCTBO — 4YeJI0BEK)

Tema 9. EcTecTBeHHbIC HAYKH M NIPO0JIEMBI 310POBbS YeJI0BeKa

Cmyoenm oonincen

3Hamp:

* (pakTOpPBI PUCKA U 37JOPOBHE YEIOBEKA,;

* )KU3HEHHO BaXXHBIE OPTaHUYECKHUE COCIUHEHUS: POJb OEJIKOB, >KUPOB B
JKU3HEICATEIBHOCTH OPTraHUW3MOB; 3HAUYEHUE TJIOKO3bl W €€ MPOW3BOJHBIX JJIA
YeJI0BEKa; MPEBpAlICHUE KpaxMalia IHAILIHA B OPraHU3MeE YeJIOBEKa;

* DJHEPIreTUUECKYI0 IEHHOCTh MPHUPOJIHBIX MAKPOMOJEKYJI — THIIEBBIX
MPOJYKTOB;

* HauOoJiee OmacHbIE ¢ TOUKHU 3PEHUSI TOKCUYHOCTH OpPraHWUYECKHE BEIIECTBa,
UX ryOUTENIbHOE BO3JCHCTBHUE HA OPTraHU3M YEJIOBEKA U OKPYKAIOIIYIO CPENy;

* OCHOBHBIE T€HETUYECKUE MMOHSITUSI U TEPMUHBIL;

* OCHOBHBIC TIOJIOKEHHMSI TEOPUU HACIEICTBEHHOCTH W HW3MEHYMBOCTHU
OpPraHU3MOB;

* 3ak0HbI ['. Mennens u T. Moprana;

* FEHETUKY 110J1a; HACJIeJOBAaHUE MIPU3HAKOB, CIIETUICHHBIX C MOJIOM;

* IPUHITUIIBI COCTABJIEHUS POJAOCIOBHBIX;

* MPOOJIEMBI PAIIMOHATBFHOTO TTUTAHUS.

ymembu:

* OOBSACHATh TPHUKIAJHOE 3HAYEHHWE BAKHEHIIUX JOCTIXKEHUH B 00JacTu
€CTEeCTBEHHBIX HAYK JJIs MPO(UIAKTUKY U JIeueHHs] NHOEKIIMOHHBIX 3a00JI€BaHUI;




* HCIIOJIb30BaTh TMPUOOPETEHHbIE 3HAHUA B IOBCEAHEBHOW JKU3HU IS
npodUIaKTUKA UHPEKITMOHHBIX 3a00JIeBaHUN

* IPOBOJINTh AHAJHM3 CUTYyallud TOBCEJIHEBHOW KHM3HH 4YeJOBeKa: BBIOOpPA
JMETHI U PeXKUMAa TUTAHUS;

* OOBSCHATH POJIb MAaKPOMOJIEKYJI B UEJIOBEYECKOM OPTaHU3ME;

* pemaTh FreHeTUYECKHE 3a]auu;

* QHAJIM3UPOBATH CUTYallUH, CBA3aHHBIE C IMOBCEIHEBHON JKU3HBIO: 3aIIUTHI OT
OIIaCHOTO BO3JICUCTBUS AIEKTPOMATHUTHBIX MOJEH U PalMOaKTUBHBIX U3TYUCHHUIA,

* 00BACHATD JOCTUKCHUSI METUIIMHBI, MUKPOOHOJIOTHH, CEIbCKOTO XO3SICTBa,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHHUSI TEOPUH HACIEACTBEHHOCTH;

* paboTaTh C TECTaMH, BBINOJHATH MPAKTUYECKHE pPaOOThl, KOHTPOIHHBIC
paboThI U cpe3bl 3HAHMIA;

* paboTaTh C €CTECTBEHHOHAy4YHOW WH(pOpManuen, coJepkamiencs B
coobmenusix CMU, pecypcax MHTepHETa, HayYHO-TIOMYJIAPHBIX CTaThsIX: BBIICIATH
CMBICJIOBYI0O OCHOBY U OII€HMBAaTh JOCTOBEPHOCTb HH(OpPMAalMM, CBSI3aHHOW C
NUTaHUEM, TUIIEBBIMU 100aBKaMH, IUE€TaMU U 3710pPOBbEM YEJIOBEKA.

uMembs npeocmagiieHue:

*0 OHOXMMHYECKOM OCHOBE: CHOPTUBHOM TPEHUPOBKHU; PaLMOHAIBLHOTO
NUTaHWs; HUIKOTUHOBOM, aJIKOTOJIbHOM U HAPKOTUYECKOM 3aBUCUMOCTEH;

* 0 IIPUPOJIE BUPYCHBIX 3a00JI€BaHUI];

* 0 IPUHIIUTIAX JEHCTBHSI HEKOTOPBIX JEKAPCTBEHHBIX BEIIECTB

* 0 TCHOME YeJIOBEKa;

* 0 TEHETUYECKH 00YCIOBIECHHBIX 3a00ICBaHMIX U BO3MOKHOCTSX UX JICUCHUS;

* 0 TEHETUYECKH MOAU(PHUITMPOBAHHBIX MPOIYKTaX;

* 0 BIIMSIHUM CHJIBHBIX JICKTPOMArHUTHBIX MOJIEH HA OPraHU3M YelIOBEKa;

* 00 HCIIOJIb30BAHUU AJIEKTPOMATHUTHBIX BOJH Pa3IUYHOTO JAHAINa30Ha;

UYenoBek Kak yHHUKaldbHas JKMBasg CHCTEMA. UTO Takoe 370pOBbE YEIOBEKA U
Kak ero mojnaepxusarb. [Ipobnema coxpaHeHMs 3710pOBbsI YelOBeKa (AJIKOTOJIbHAs
3aBHCHUMOCTh, KypeHHE, HapKOMaHUs). Aanrtanusi opraHu3Ma yeiaoBeka K (pakropam
OKpYy’Karouien cpeapl. buoxummuyeckue acieKTsl pallOHAIBHOIO IIMTaHUS.

Buramunbl. buonornueckn axTuBHbBIE BemiecTBa. OOmue  NPUHIUIBI
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX CPELICTB.

3alUTHBIE MEXAaHU3Mbl OPraHW3Ma 4YeJOBEKa — UMMYHHUTET, TOMEOCTa3 U UX
MO JIEPKAHHUE.

3a0oeBaHusl 4eJIOBEKA, BHI3bIBAEMbIE MUKPOOPraHU3MAMHU, UX MPOUIaKTUKA
¥ MeToJbl JieueHus. [lapa3uTel; npoduinakTuka napasuTapHbeix 0one3Heil. Bupycel u
UX BO3JICWCTBME HA 4YEJIOBEKA. 3aKOHOMEPHOCTHM HACIEHOBAaHUS MPU3HAKOB.
['enetnueckn OOYyCIOBJIEHHbIE 3a00JIeBaHUS; BO3MOXKHOCTh HMX JIEYEHUS U
npoduiIakTUKA. ['eHoM 4YeloBeka W TeHHas Tepanusi. MeIuKo-TeHEeTUYeCKOoe
KOHCYJIbTUPOBAHUE U IUIAHUPOBAHUE CEMbH.

YenoBek U TeXHUKAa — MpoOjeMa TEXHOTEHHBIX BO3JCHCTBUN Ha 310POBBE
YyelloBeKa (AJIEKTPOMAarHuTHOE TIOJie, paguaius, ObIToBas XUMHUA MU T. [.).
Bo3zneilicTBre 3€KTPOMAarHUTHOTO MOJISI HA )KUBBIE OPTaHU3MBbl. DJIEKTPOMAarHUTHBIE
II0JIs1 B MEJIULIMHE.



JIEMOHCTpAallMOHHBI MaTepuaj: MYJbTUMEIUWHBIE CPEACTBA, NPE3CHTALMUH,
BHJIEOMATEPUAIIBI.

IIpakTHyeckune padoThI

1. AHamu3 cuTyauuid, CBS3aHHBIX C IIOBCEJIHEBHOW JKM3HBIO YEJIOBEKA!
npouIaKkTUKa U JiedeHHe OaKTepHaIbHbIX M BUPYCHBIX 3a00JI€BaHUM, 3allUTa OT
OITACHOT'O BO3JICUCTBUS JIEKTPOMArHUTHBIX IOJIEH U PaINOAKTUBHBIX U3TyYCHUN.

TeMbl 17151 00CYKIEHMS:

buonornueckoe neicTBUE paMOAKTUBHBIX JJIEMEHTOB

MeTo/p1 3a1IUTHI OT PaAUALMOHHBIX 00TyUeHUN

[IpuMeHeHre paIHOaKTUBHBIX U30TOMOB

SnepHas sHEpreTrKa — 3a U MIPOTUB

Bupycol — Bo30ynuTenu 6one3Hei.

bakrepunn, one3HsIe U1 4EIOBEKA.

Bpennsle a1 uenoBeka OakTepuu.

ONueMUn U NaHJAEMUU.

baktepuonorus u aHTHOMOTUKH.

[Mpodunaxruka CITNda.

2. Be16op queTsl ¥ pexxuma MUTaHus.

Tembl 1J151 00CyXKACHUSA:

benkoBas nuiia B paliioHe MATAHUA.

Ponp xupoB i yemoBeka.

YTrneBobl U 370pPOBbE YEITOBEKA.

[IpeBpamieHne kpaxmana NUILKA B OPraHU3ME YETOBEKA.

buoxuMnueckue mporeccsbl B OpraHu3Me.

DHEPreTUYECKNE 3aTpaThl YEITOBEKA.

dopmynia KU3HU: KaK MIPEOJ0JIETh SHEPreTUYECKUI KPU3HUC YEIIOBEKA.

Jlnetndeckoe muTaHueE.

PanuonansHoe mutanue.

JlveTsl: moyib3a WK Bpea?

Paimon nuTaHMs ¢ TOYKH 3pPEHUS JSHEPreTHUYECKONM LEHHOCTH MHUIIEBBIX
MPOAYKTOB.

3. DddexTuBHOE U 6€30MACHOE UCTIOIB30BAHNE CPEJICTB OBITOBON XUMUHU.

Tembl 1J1s1 00CyKACHUSA:

besomnacHoe oOpareHne ¢ COeTUHEHUSIMI OBITOBOM XUMUH.

DKOJIOTHYECKHE MPOOIEMBbI, CBSI3aHHBIC C MCIIOJIb30BAHUEM CPEACTB OBITOBOM
XUMUH.

Tema 10. EcTecTBeHHbI€ HAYKH M I7100aJ1bHbIE MP00JIeMbl COBPEMEHHOCTH
Cmyoenm oonincen
3HaAMb:
* MIOHATHE 00 SKOJIOTHHU U YKOJOTHYECKOM mpodieme;
* OMOJIOTUYECKUI KPYTOBOPOT BEIIECTB B MPUPO/IE;
* IyTH PEIICHUs TII00aTBHBIX TPOOIIEM;




* OHSTHE HOOC(]EPHI;

* OCTIEACTBUSL XO3SMCTBEHHOM JEATEIbHOCTH YEJOBEKa [UJISl OKpY’Kalollen
Cpelibl;

* BO3MOXKHOCTH HKOJIOTHYECKOTO 00pa30BaHMUs.

ymemu:

* IPUBOJUTH MPUMEPHI SKCIEPUMEHTOB W HaOJ0JIEHU, 00OCHOBBIBAIOLINX
B3aMMOCBSI3b KOMIIOHEHTOB SKOCHUCTEMBbI, BIMSHUE JESITEIIbHOCTH 4YeJIOBEKa Ha
HKOCHUCTEMBI;

* O0BACHATH TPHUKIATHOE 3HAYCHHE BAXHEHIIMX JOCTIKEHUNW B 001acTH
€CTECTBEHHBIX HAYK JUIsl OXPaHbl OKPYKAIOIIECH CPEIbI;

* ICTIONB30BaTh MPUOOPETEHHBIC 3HAHUS B TPAKTUYCCKON NEATCITHHOCTH H
MTOBCEHEBHOM KU3HU ISl OCO3HAHHBIX JIMYHBIX JECUCTBUN MO OXPaHE OKPYKAOUIEH
CpeIlbl ¥ IMYHOW OTBETCTBEHHOCTH YEJIOBEKA 32 COCTOSIHHE OKPYIKAIOIICH CPeIbI

umems npeocmaeienue:

* 00 PKOJIOTHYECKUX KPU3HUCAX;

* 00 0COOCHHOCTSX MpeoOpa3yIoIIeH AesITeILHOCTH YEIOBEKa,

* 00 yCWICHMH BO3JCHCTBUS YEJIOBEKA Ha OKPYXKAIOIIYI0 MPUPOAY, YTO
SBJISICTCS] IPUYUHON BO3HUKHOBEHHS KOJIOTHUECKUX KPU3UCOB;

* 0 3arpsi3HEHUH aTMOC(hephl U MEeToAaxX OOpPHOBI;

* 0 TAapHUKOBOM 3(P(HEeKTe U €r0 BO3MOXKHBIX MOCIEACTBUSX;

* 0 IPUYMHAX IKOJOTHIECKON KaTaCTPO(DHI;

*0 KHCIOTHBIX JOXISAX, O30HOBBIX JbIpaX, IepepaboTKe OTXOOB,
0€30TXOJHBIX TEXHOJIOTHIX

* 0 KOHIICIIUNA YCTOWYHUBOTO Pa3BUTHSI;

* 0 IPOTHO3aX OYAYIIETrO YEIOBEUECTBA U aTbTEPHATHBAX PA3BUTHS;

* 0 HAYYHOM pCIICHHH JHEPrompoOJieM YeIOBEUYECTBA, 00JIaropaKMBaHWH,
OTXOJI0B, OXPaHbI MPUPOJIbI, PA3BUTHUS MEAUIIMHBI U TEXHOJOTUH;

* 00 PKOJIOTHYECKHUX MPoOIeMax, CBI3aHHBIX CO CKUTAHHEM TOILIUBA.

['mo6anbHbIe TPOOIEMBI COBPEMEHHOCTH. DKOJOTHYecKre mpolaembl. UenoBek
KaK KOMIIOHEHT Ouocdepsl: BOJIONKS B3auMooTHoIeHuH. [IpobiemMa coxpaneHus
oropaznoobpasust Ha 3emuie. 3arpsi3HEHHE OKPYKAIOIICH Cpeibl U €ro MOCISACTBUS.
OxpaHa oOkKpyXXaromiei cpeabl M IKOJOTMYECKUH MeHEKMeHT. IIpakTudeckue
BOIPOCKI OXPaHbl MPUPOBI.

['moGanpHble W3MEHEHUsS KJIWMaTa W WX TMOCIEJACTBHS Il 4YeJIOBEUECTRA.
Hapymienuss r1o0anbHBIX KPYrOBOPOTOB BEIIECTB M DHEPrUU. DKOJOTHUYECKHE
KaTacTpodbrl — peagbHble W MHHMBIE. MoJAen SKOCHUCTEMHOIO OTBETa Ha
BO3JIciicTBUE uenoBeka. buocdepa u Hoocdepa.

TenneHMM WHTErpAIlMM E€CTECTBEHHBIX M TyYMaHMTApHBIX HAyK Ha MyTH
pemieHus: ria00ambHBIX TpoOieM. MopaiibHasi OTBETCTBEHHOCTh Yy4YeHbIX. JInunas
OTBETCTBEHHOCTh YEJIOBEKA 32 COCTOSIHUE OKpyXkaromieil cpenbl. Pa3Burtue
€CTECTBEHHBIX HayK Ha Omaro oOmiecTBy. IlepcriekTUBBI pa3BUTHS €CTECTBEHHBIX
HAyK ¥ MPAKTUYECKOE MPUIIOKEHHE HAYIHBIX Pa3pabOTOK.

JIeMOHCTpPallMOHHBI MaTEepUANl: MYJbTUMEIUNHBIE CPEICTBA, MPE3CHTALINH,
BHJIEOMATEPHUAIIBI.



IIpakTHyeckue padoTbl

B3aumocBsI3u KOMIIOHEHTOB B JKOCHUCTEMAaX M UX PEAKIMs Ha BO3ACHUCTBUSA
yesoBeKa (Ha Mozensix). JInuHble JeCTBYS 110 3aIUTE OKPYXKAIOIEH Cpebl.

IIpennosiaraemsbie TeMBbI A1 00CYKICHUS:

[IpyunHBI 3KOIOrMYECKUX KaTacTpod MpOILIIOTO.

OCHOBHBIE 3KOJIOTHYECKHUE MPOOTIEMBI COBPEMEHHOCTH.

Oco0eHHOCTh TPeoOpa3yIoUIeil 1eATEIbHOCTH YETI0BEKA.

VYcunenue BO3IEWUCTBHS YEJNOBEKAa HAa OKPYKAIOUIYIO MPUPOJLY Kak MpUYHHA
BO3HHKHOBEHUS SKOJIOTUYECKUX KPU3HUCOB.

Boennbie KOHQIUKTHI KaK HCTOYHUK OMACHOCTH JIJISl BCETO YeJI0BEUECTRA.

[TyTu pemieHus: IKOJIOTUYECKUX MPOOITEM.

Okosorudeckoe cosHanue. POpMbI JIMYHOIO y4acTUsl B OXpaHE OKPYKaIOLIEH
CpeIBl.

1.3. YCJOBUS PEAJIM3AIIMY YUYEBHOM JJUCHUATLIAHBI

1.3.1. TpebGoBanus K MHUHHUMAJIbHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecrneYeHnIo

Peanuzanust y4eOHOUW JTUCHUIUIMHBI TpeOyeT Hanmuuug ydyeOHOro kaOuHeTa
EcrecTBO3HaHUS.

O6opynoBanue y4eOHOro kaOuneta: TaOiuilbl, CXEMBbl, HaTJIsAJIHbIE TOCOOUS,
MPE3eHTAllMd, MHKPOCKOII, MHKpPOIpenapaTsl, IUIaKaThl, MOICIIH-ANIUINKAIIH,
KOJUICKITUH, 000pYyIOBaHUE JJI JTA0OPATOPHBIX padoOT, BUACO(PMIBMBI, THArPaMMBI,
rpaduKy, THCTPYMEHTHI IJI1 U3MEPCHHUS.

Texaudeckue  cpeactBa  OOydeHHs:  KOMITBIOTEP,  MYJIbTUMEIUHHOE
o0opy1I0BaHUE.

1.3.2. UudopmanuonHoe odecnevyeHue 00yueHus

Y4yeOHo-MeTOAUYeCKOe U MH(POPMALIHOHHOE O00ecTevYeHre TN CIUIIUHbI

- Undopmanmonnslie pecypcbl Y HUBEPCUTETA:

Ne

/ HaumeHnoBanue Anpec B ceTu UHTEpHeT
n/n

JIeKTPOHHbIE O0M0JIMOTEYHbIEe CHCTEMBI®

1. ZNANIUM.COM htto://znanium.com
OcHOBHas KOJUIEKIIUA U KOJUIEKIIUS
u3narensctBa Crary

2. DBC IOPAUT www.biblio-online.ru
koyuexkiusa PI'VII
3. 9BC «BOOK.ru» www.book.ru

KoJUTeKIus u3aarenscrsa [Ipocnexr -
IOpuanueckas nureparypa

KoJuleKkuu u3aarensctsa Kuopyc - Ilpago,



http://www.book.ru/

DKOHOMHKA U MeHeHKMEHT

4. East View Information Services www.ebiblioteka.ru
yHI/IBepcaJ'IBHaH 6a3a JAHHBIX HepI/IO,ZII/IKI/I

(9TIEKTPOHHBIE JKYPHAIIBI)

5. HIIP PYKOHT http://mcont.ru/
Paznen Bama xomrexkmus — PI'YII -

nepuoauKa (3JIEKTPOHHBIE KYPHAIIbI)

HNuTepHeT pecypcebl

6. HudopmarmonHo- WWW.0p.rai.ru
obpasoBatenbHbIi mopTan PI'YII | anekTpoHHBIE BepcHHM Y4Y€OHBIX, HAYYHBIX HU

Hay4YyHO-TIpakTH4YecKux u3nanu PI'YII

7. Cucrema 3eKTpOHHOr0 o0yuenus | Www. femida.rai .ru
demuna Y4eOHO-METOIMUECKIE KOMILJICKCHI,
PaGoune mporpamMmbl 10  HAMpPaBJIECHUIO

MIOJITOTOBKH
8. [TpaBoBBIC CUCTEMBI ["apant, Koncynbrant, Konekc
9. OdunmanbHbIA cauT | Www.rgup.ru

YHuBepcurera

* exeroJHoe OOHOBIICHHE C BHECEHHEM H3MEHEHHUH B MPOTOKOJ m3MeHeHmid PITJ]
(nepeuenb DbC yrouHsieTcst B OMOIMOTEKE WIIM HA caliTe Y HUBEPCUTETA)

- HopmaTuBHBIE TPaBOBBIE aKThl

B kapte o0ecrieueHHOCTH JIUTEPATypPOil YKa3bIBaETC:

- OcHOBHas nuTEparypa

-JlonoJHUTENbHAS JIUTEPATypa


http://www.ebiblioteka.ru/
http://mcont.ru/
http://www.op.rai.ru/

KapTra o0ecniedeHHOCTH JTUTEPATYPOit

Kadenpa o61eo6pazoBaTenbHbIX JUCITUTIINH

HanpasJiienue noaroroBku (cnenuaabHocTh) 40.02.01. «[IpaBo un opranu3anus cONHAILHOI0 00ecnevyeHus

Jucuunimnnaa: EcrectBo3HaHNe
Kype: 1

HaI/IMeHOBaHI/Ie, ABTOp HJIA peaaxKkTop, I/I3)IaTeJIbCTBO, Ton H3JaHUHA, KOJ-BO CTPAHUIL

Buja uznanus

Koa-Bo meyaTHBIX

IBC -
(Yka3aThb CChLIKY) 1.
B OO/ 1MOTEeKe By3a
1 5 :

OcHoBHasi iMTEpaTypa

Caenko, O.E. EcrectBo3nanue : yuebHoe nocodue / Caenko O.E., Tpymmuna T.I1., JlorBuneHko
O.B., ApytionsiH O.B. — Mocksa : KunoPyc, 2019. — 363 c¢. — (CIIO). — ISBN 978-5-406-
07039-0. — URL: https://book.ru/book/932526 (mara obOpamenus: 11.03.2020). — Tekct :
JJIEKTPOHHBIN.

https:/Mmww.book.ru/book/932526

Axwmernosa T.W., Mocsruna O.B. EcrectBozHanue: Yue6Hoe rocodue. 2 u31., HCHpaB. U AOIMOMH. (C
npunoxerrem). M: PI'VII, 2018, 340 ctp. — ISBN 978-5-93916-694-2.

http://op.raj.ru/index.php/sredne
e-professionalnoe-
obrazovanie/747-estestvoznanie-
uchebnoe-posobie-2-izd-isprav-
i-dopoln-s-prilozheniem

JononHuTenbHAS IUTEPATYypa

AxmanymnuHa, JI. I'. buonmorust ¢ ocHoBamu skosoruu : yuedHoe mocooue / JI.I'. Axmamynnuna. —
Mockga : PUOP : UHOPA-M, 2020. — 128 c¢. — (BO: bakanaspuar). - ISBN 978-5-16-103562-7.
- Texcr : anextponnsiii. - URL: https://new.znanium.com/catalog/product/1062386 (nara
obpamenus: 05.05.2020)

https://znanium.com/catalog/doc
ument?id=356164



http://op.raj.ru/index.php/srednee-professionalnoe-obrazovanie/747-estestvoznanie-uchebnoe-posobie-2-izd-isprav-i-dopoln-s-prilozheniem
http://op.raj.ru/index.php/srednee-professionalnoe-obrazovanie/747-estestvoznanie-uchebnoe-posobie-2-izd-isprav-i-dopoln-s-prilozheniem
http://op.raj.ru/index.php/srednee-professionalnoe-obrazovanie/747-estestvoznanie-uchebnoe-posobie-2-izd-isprav-i-dopoln-s-prilozheniem
http://op.raj.ru/index.php/srednee-professionalnoe-obrazovanie/747-estestvoznanie-uchebnoe-posobie-2-izd-isprav-i-dopoln-s-prilozheniem
http://op.raj.ru/index.php/srednee-professionalnoe-obrazovanie/747-estestvoznanie-uchebnoe-posobie-2-izd-isprav-i-dopoln-s-prilozheniem
https://znanium.com/catalog/document?id=356164
https://znanium.com/catalog/document?id=356164

DU3HOIOTHYECKUE OCHOBBI 3/10pOBbs : yueOHoe mocodue / H.II. Abackanosa, P.1. Aiisman, E.H.
Bopogen [u np.] ; otB. pen. P.M. Aiisman. — 2-¢ usj., nepepad. u jgorn. — Mockpa : MHOPA-M,
2020. — 351 c. + Jlon. marepuansl [DnekTpoHHblii pecypc]. — (Cpennee npodeccuoHanbHOE
obopaszoBanme). - ISBN  978-5-16-108100-6. - Tekcrt : omekrponnbii. - URL:
https://new.znanium.com/catalog/product/1044220 (mara ob6pamienus: 05.05.2020)

https://znanium.com/catalog/doc
ument?id=345908

V7
. y ) %,
3aB. OUOINOTEKOM 3aB. kadeapoii ;



https://znanium.com/catalog/document?id=345908
https://znanium.com/catalog/document?id=345908

1.4. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCHHUITJIMHBbI

Tekyuuii KOHTPOJIb U OIEHKA PE3yJbTaTOB OCBOCHUS YUECOHOU MUCIMILIMHBI
OCYIIECTBIISIETCS MPENMOJABATEIEM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHITUM,
NpU TPOBEPKE CTENEHU BBHIMIOJHEHUS JOMallHEd paboThl,
BBITIOJTHCHUS 00YYaIOIUMHUCS HHIUBUIYATbHBIX 33JIaHUN, TPOCKTOB.

TECTUPOBAHMS,

Ouenka yposnsa gopcuposannocmu KOMnemeHyuil

Pe3yabpTarnl 00yueHus Kpurepun
y y Iloxka3zaTenn purep IIkana
(ocBoeHHBIE OlLleHUBAHMS
OLIEHUBAHUA . OIlCHUBAHNA
KOMIIETEHIINH) KOMIIeTeHIIH i
1 2 3 4
3Haer:
0 LEJIOCTHOH
COBPEMEHHOMN
€CTECTBEHHO-HAYYHON
KapTUHE  MHUpPa, O
NpPUPOJE Kak eIMHOU
IIEJIOCTHOM cHCTEME, O
1. chopMHUPOBAHHOCTD . B3aMMOCBSI3U
(popmup . IToporossrit —
MIPEICTABICHHMA 0 YeIIOBEKa, MPUPOBI U
. . | COOTBETCTBYET OILICHKE
IIEJIOCTHOH  COBPEMEHHOM 00I11eCTBa; 0
- «YIOBIICTBOPUTEIIBHO,
€CTECTBCHHO-HAYIHOU MIPOCTPAHCTBEHHO-
ABIIgeETCS  00s3aTEIbHBIM
KapTHUHE MHpa, O MPUPOE BPEMEHHBIX
< . | T BCEX  CTYAEHTOB-
KaK €IUHOM IIeJIOCTHOM Macmradax
BBIIIYCKHMKOB By3a IIO . 41-66 GaiioB
CHCTEME, O B3aMMOCBS3HU Bcenennoii.
3aBEpPIICHUIO  OCBOCHHS
4YeJioBEKa, MPUPOIBl U N Ymeer:
OCHOBHOM
o011ecTBa; 0 . IPUMEHSTh
npodecCuoHaTbHON
MIPOCTPAHCTBEHHO- N MOJIYYCHHBIC  3HAHUS
o0pa3oBaTenbHOI
BPEMEHHBIX  MaciITabax IS BBISBJICHUS
o MIPOTPAMMBEI;
Bcenennoit B3aMMOCBSI3H

YenoBeKa, MPUPOIbl U
o0111eCTRA.

Baapeer:
Hpe}ICTaBJ'IeHI/IHMI/I (0]
B3aHUMOCBS3U
YeNIOBeKa, MPUPOILI U
o0111eCTBA.




ba3zoBbIii —
COOTBETCTBYET OILIEHKE
«XOPOIIO» Hu
XapaKkTepu3yercs
HpeBI)IHIGHI/IeM
MHHHUMAaJIbHBIX
XapaKTEPUCTUK
c(hOpMUPOBAHHOCTH
KOMIICTCHIIUN
BBIITYCKHHKA BY3a.

JUIA

3Haer:

0 OKpY’KaroIleM MHUpe
KakK MPOSIBJICHUHN
COBOKYITHOCTH
€CTECTBEHHO-HAYUYHBIX
3aKOHOMEPHOCTEH, O
NPUPOAE KaK €IUHOUN
LIEJIOCTHOM CHUCTEME, O
B3aHUMOCBS3HU
YeJI0BEKa, MPUPOIBI U
oO1ecTBa, 0
MPOCTPAHCTBEHHO-
BPEMEHHBIX
MaciTadax
Bcenennoii.

YmMmeer:

IIPUBOUTH IIPUMEDHI,
JTIOKa3bIBAIOIIUE
B3aMMOCBS3b
YeJI0BEKa, IPUPOIBI U
00I11eCTBA;
apryMeHTHUPOBATh
BbIOOD MeTo/a
pEIICHUS
poOJIEMHOTO
BOITpOCA.

Baapgeer:

3HAHUSMU 0
OKpYXKaloIlleM  MHUpE
KaK MIPOSIBJICHUE
COBOKYITHOCTH
€CTECTBEHHO-HAyUYHBIX
3aKOHOMEpPHOCTEH, O
OpUPOAE Kak €AUHOU
IIEJIOCTHOM CHCTEME, O
B3aMMOCBSI3U
YEJIOBEKa, MPUPOIBI U
oO1ecTBa, 0
MPOCTPAHCTBEHHO-
BPEMEHHBIX
MacimTadax
Bcenennoii.

67-85 GaytoB




Boicokuid -
COOTBETCTBYET OLIEHKE
«OTJIIMYHOY u
XapaKTepU3yeTcst
MaKCHUMAaJIbHO BO3MOYKHOM
BBIPOXKEHHOCTHIO

KOMIIETEHIINH, BaXXECH KaK
Ka4eCTBEHHBIA OpPUEHTHP
JUISL
CaMOCOBEPIIECHCTBOBAHMS.
CopepxarenpHoe
ONMCAaHUE  IIOKa3aTelneu
JOTIOJIHSAETCS
IIEPEYHCIICHHEM
OCHOBHBIX KPUTEPUEB

3Haer:

ITUPOTY u
OTPAaHUYEHHOCTh
NpPUMEHEHUs (DU3HKH,
XAMHHA U OHOJIOTHH K

HCCJICIOBAHUIO
MPOLIECCOB U SIBJICHUI
B npuponae n
oO1IecTBe.

Ymeer:

HpI/IMCHSITb MCETO/L
aOCTparupoBaHus IS
IIPOBEICHUSI
MBICIICHHOT'O
JKCIIEPUMEHTA B
npeaenax

IpEeIMETHOM 00JIacTH
3HAHUS.

Baaneer:

HaBBIKAMH  KOHTPOJIS
U  OICHKH  CBOCH
JIeSITeIIbHOCTH,
YMEHUEM TPEIBHUACTD
BO3MOJKHBIC
pe3yabTaThl
JICHUCTBUIA;
opranusanus y4eOHoi
JIeSITeIbHOCTH
IMOCTaHOBKA
IJIaHUPOBAHMUE,
ompeieseHue
OIITUMAJIBHOTO
COOTHOIIICHUS ILIEIH U
CPEICTB.

CBOUX

eI,

86-100 cayutoB

2. BIIaJicHUE 3HAHUSIMU O
HanOoJiee BaKHBIX
OTKPBITUSIX U
IOCTHKEHHUAX B 00JIaCTH
€CTECTBO3HAHMS,
MIOBJIMABIINX HA
SBOJTIOIUIO
MPEJCTAaBICHUN O
pHUpoJie, Ha pa3BUTHE
TEXHUKN U TEXHOJIOTHIL

IToporossrit —
COOTBETCTBYET  OILICHKE
«yIlOBJIETBOPUTEIBHOY,

ABISIETCA  00sI3aTEIBHBIM

JUIS  BCEX  CTYJICHTOB-
BBIMIYCKHUKOB ~By3a IIO
3aBEpPIICHUIO  OCBOCHHS
OCHOBHOU
npodecCuoHATBHON
o0Opa3oBaTenbHOI
IIPOIPAMMBI;

3Haer:

0 HauboJiee BaKHBIX
OTKPBITHSIX U
JOTOCTHUKCHUAX B

obnactu
€CTECTBO3HAHHS,
MOBJIMSABIIHNX Ha
DBOJTIOLUIO
MpeACTaBICHUM O
TIpUpo/IE.

YmMmeer:

MIPUMEHSATH
MOJYyYEHHbIE 3HAHMS
Ha TIpaKTUKE H IS
pereHus MPOCTBIX
3aa4 1Mo (PUBHKE,

XUMHHU U OMOJIOTUH.
Bnaneer:

41-66 6aiu1oB




basoBblit -
COOTBETCTBYET  OIICHKE
«XOPOIIO» u
XapaKTepu3yeTcs
MIPEBBIIICHUEM
MHHAMAITbHBIX
XapaKTEPUCTHK
c(hOpMHUPOBAHHOCTH
KOMIICTCHITHH
BBIMYCKHUKA BY3a.

TS

METOAaMH  HM3YyYEHHUs
HauOoee Ba)KHBIX
OTKPBITHH u
IOCTH)KEHUU B
oOractu
€CTECTBO3HAHU,
MOBJIMSBIIHAX Ha
DBOJIIOLIUIO
NIpEACTABICHUI 0
pUPOJIE.

3Haer:

0 HauOojee BaXKHBIX
OTKPBITHSIX 51
JOCTHIKEHUAX B
obOnactu
€CTECTBO3HAHU,
MOBJIMSIBIIIAX Ha
DBOJIIOLUIO
IIPEICTABICHUI 0
NPUPOJIE, HA PA3BUTHE
TEXHUKHU 51
TEXHOJIOTHH.

YmMmeer:

MPUBOAUTH TIPUMEPHI,
JIOKA3bIBAIOIIHNE

Ba)KHBIX OTKPBITHSX U
JOCTIDKEHUSIX B
obnactu
€CTEeCTBO3HAHUS,
apryMeHTHPOBaTh
BBIOOD METOo/a
peleHus
MPOOJIEMHOTO
BOIIPOCA;
COCTaBIISATh
pereHus
poOJIEMHOTO
BOTIPOCA;
rpadudecku
WJLTIOCTPUPOBATH
yTH peleHus
MPOGJIEMHOTO
BOIpoOCa.

Baaneer:

3HaHUSIMHM O Hambosee
BaXHBIX OTKPBITHIX U

IJ1aH

IOCTHOKEHUAX B
obnacTu
€CTECTBO3HAHUS,
ITOBJIMSBIIINUX Ha
SBOJIIOIUIO

MIPEACTABICHUI 0

67-85 6ayuoB




MIPUPOJE, HA Pa3BUTHE

Boicoxnii -
COOTBETCTBYET OLIEHKE
«OTJIIMYHOY u
XapaKTEePU3yeTCst
MaKCHMAaJIbHO BO3MOYKHOM
BBIPQXKEHHOCTHIO

KOMIIETEHIIMH, BAXKEH KaK
Ka4eCTBEHHBIA OpPUEHTHP
JUTSt
CaMOCOBEPILIEHCTBOBAHMSL.
ConepxarenbHoe
ONMCaHUE  IOKa3aTelneu
JIOTIOJIHSETCS
MIEpPEUNCICHUEM
OCHOBHBIX KpUTEPUEB

TEXHUKH U
TEXHOJIOTHUH.

3Haer:

IIUPOTY u
OTPaHUYECHHOCTh

npuUMeHEeHHus (PU3HKH,
XUMHH U OHOJIOTHH K

HCCIEOBAHUIO
BOKHBIX OTKPBITHH M
JTOCTHIKCHU M B
obnactu
€CTECTBO3HAHMS,
TTOBJIMSIBIITAX Ha
SBOJIIOLUIO
MPEeJCTaBICHU I o
PUPOJIE, HA PA3BUTHE
TEXHUKH n
TEXHOJIOTHH.

YmMmeer:

MPUMEHSATD METO/I
aOCTparupoBaHus IS
MIPOBEICHUS
MBICIICHHOT'O
JKCIIEPUMEHTA B
npeaenax

pEeIMETHOM 00JIacTH
3HAHHUA.

Baapeer:

IMPOOH 51
OTPAaHHYEHHOCTHIO
npUMeHeHus (HU3MKH,
XUMHH U OHOJIOTHH K

HCCJIEIOBAHUIO
BAKHBIX OTKPBITHI H
JTOCTHIKEHUH B
obnactu
€CTECTBO3HAHHS,
TTOBJIMSIBIITAX Ha
DBOJIIOIUIO
MpeACTaBICHUI o
MpUpPOJIe, Ha Pa3BUTHE
TEXHUKH H

TEXHOJIOTUH.

86-100 6ayutoB




3. chopMHUPOBAHHOCTH
YMCHHS MIPUMCHSITH
€CTECTBEHHO-HAYUHBIC
3HaHWUS JUISI OOBSICHEHUS

OKPYXKAaIOIIMX  SIBJICHUH,
COXPaHCHHUS 3JI0POBBS,
obecnieyeHus
0e301acHOCTH
JKU3HEIEITENLHOCTH,

OEpEeXHOTO OTHOIIEHUS K
IpUPOJIE, PALMOHATIBHOIO
NPUPOIONONB30BAHUSA, A
TaKXe BBIIOJHEHUS POJIHU
rPaMOTHOIO OTPEOUTENS

IToporoBbIiii -
COOTBETCTBYET OILICHKE
«YIIOBJICTBOPUTEIHHOY,
SBJISIETCA  00sA3aTEIbHBIM
UL BCEX  CTYJEHTOB-
BBIITYCKHUKOB ~By3a TIO
3aBEPIICHUI0  OCBOCHUS
OCHOBHOI
npodecCuOHAIBHON
o0OpazoBarenbHON
MIPOTPaMMBlI;

3Haer:

0 MMPUMEHECHHUH
€CTECTBCHHO-HAYIHBIX
3HAHUN IS
00BACHEHUS

OKPY KaIOIINUX
SIBJICHUH, COXPAHEHUS
3I0POBBA,
obecneucHuUs
0e30macHOCTH
JKU3HEIEATEIIbHOCTH.
Ymeer:

MIPUMCHSITh
MOJIYYCHHBIC  3HAHUS
JUIS COXPaHCHUS
3I0POBBA,
oOecIeyeHus
0€e301IacHOCTH
JKA3HEIEATEIbHOCTH.
Baaneer:

3HAHUAMHI 51
METOdAMHU
00BSICHEHHS
OKPYKAIOIINX
SIBJICHUM.

41-66 daiu1OB

ba3oBblit —
COOTBETCTBYET  OIICHKE
«XOPOIIO» u
XapaKTepu3yeTcs
MIPEBBIIICHUEM
MHHAMAJTbHBIX
XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH
KOMIICTEHIHH
BBIITYCKHUKA BY3a.

JUIA

3Haer:

0 MPUMCHCHHUH
€CTECTBEHHO-HAyYHBIX
3HAHUN IS
00BACHEHHS
OKPYKAFOIIHX
SIBIIGHUH, COXpaHEHUs
3JI0POBbBS,
obecneueHUs
0e30IMacHOCTH
JKA3HEIEITEILHOCTH,
OepeKHOTO
OTHOIIIEHUS K
npupoie.

YmMmeer:

MPUBONUTH TIPUMEPBI,
OOBACHSIONINE
OKpYKaroIue
SIBJICHMUS,
apryMEHTHPOBATh
BBIOOD MeToJ1a
pelieHus
poOIEMHOTO
BOIPOCA;
COCTaBJIATh
pelieHus
poOIEMHOTO

IJ1aH

67-85 6ayuoB




BOIIPOCA;
rpaguvecKku
WJUTIOCTPUPOBATH
yTH peleHus
POOJIEMHOTO
BOIIpOCa.

Baapgeer:
CriocoOOHOCTBIO
OIICHUBATh
TEXHOJIOTMYECKHUE,
JKOJIOTHYCCKHUE
POOJIEMbI M PUCKH,
0OCO3HaBas
3JI0pOBbECOCPEIKCHHE
KakK LIEHHOCTh
COXpaHCHHS

3JI0POBbBS,
obecreyeHus
0e301acHOCTH
KA3HEIEATELHOCTH.

Bbicoxuit —
COOTBETCTBYET OIICHKE
«OTIIUYHOY u
XapakTepU3yeTcs
MaKCHMAaJIbHO BO3MOXKHOM
BBIPAKEHHOCTBIO

KOMIIETEHIINY, BaXXEH KaK
Ka4yeCTBEHHBIM OpPUEHTHP
JUTSt
CaMOCOBEPILIEHCTBOBAHMSL.
ConepxarenbHoe
ONMMCaHUE  IOKa3aTelneu
JOTIOJIHSIETCS
MIepPEeUnCICHUEM
OCHOBHBIX KpUTEPUEB

3Haer:

0 MMPUMCHCHHUH
€CTECTBCHHO-HAYIHBIX
3HAHUN IS
00BSICHEHHS
OKPYKAIOIINX
SIBJICHUH, COXPAHEHUS
3J10pPOBbBS,
oOecreyeHus
0e30IMacHOCTH
JKA3HEIEITEILHOCTH,
OepeKHOTO
OTHOIIIEHUS K
npupose,
parroHaIbLHOTO
MIPUPOIOTIOIE30BAHUS,
a Tak)Ke BBIITOJIHEHHUS
POJI TPAMOTHOTO
noTpeOuTeNs.

YmMmeer:

MIPUMEHSITh METO/I
aOCTparupoBaHus IS
MIPOBEICHUS
MBICJIEHHOTO
JKCIIEPUMEHTA B
npeenax
MpeIMeTHOM 00sacTu
3HaAHUS.

Baageer:
€CTECTBEHHO-
HayYHBIMH 3HAHUSIMH
JUTSL OOBSICHEHHS

86-100 6ayutoB




OKPYKAFOIIHX
SABJICHUU, COXPaHEHUS
3JI0POBbBS,
obecreyeHus
0e30IMacHOCTH
JKU3HEAEATEILHOCTH,
OepeKHOTO
OTHOILEHHUS K
pUpoJIe,
panoHAIBHOTO
MIPUPOIONIOIE30BAHUS,
a TaK)Ke BBIITOJIHEHUS
POJI TPAMOTHOTO
OTpeOUTEIS;
HaBBIKAMH KOHTPOJIS
U OLICHKU CBOEU
JIEATEIbHOCTH,
YMEHHEM TPeIBUIIETh
BO3MOKHBIE
pe3yNabTaThl CBOMX
JIEHCTBHIA;
Oopranuzaius y4eOHoi
JIEATEIIbHOCTH:
IIOCTaHOBKA LIENH,
IUTAHUPOBAHWE,
onpeeIcHue
ONTHUMAJIBHOTO
COOTHOIIICHUS LI U
CPEIICTB.

4. copMUPOBAHHOCTH

IIPEJACTaBICHUI 0
Hay4YHOM METO/IE
MO3HAHUA  TOPUPOJBI U
CpeacTBax U3yYCHUS
MErammpa, MakpoMupa u
MHUKPOMUDA; BJIaJICHUE
MpUEeMaMu  €CTECTBEHHO-
HaY4YHBIX HaOIIOIEHUHH,
ONBITOB MCCIENOBAHUNA U
OLEHKM  JTOCTOBEPHOCTHU

MOJIYYCHHBIX PE3YJIbTAaTOB

IToporosbrii —
COOTBETCTBYET OIICHKE
«YZOBJIIETBOPUTEIBHO,

SBJISIETCA  00sA3aTEIbHBIM

JUIS  BCeX  CTYACHTOB-
BBIITYCKHHUKOB By3a 1IO
3aBEpUICHUIO  OCBOCHHS
OCHOBHOM
npodeccroHanbHOM
o0OpazoBarenbHON
MPOrPaMMBI;

3Haer:

0 HAYYHOM METO/Ie
MO3HAHUH PUPOIBI U
CpencTBaxX U3y4eHUs
Mera-, Makpo- 1
MUKPOMUPOB.
YmMmeer:

MPUMEHSATH METO/IbI
Hay4YHOTO TMO3HAHUS
P U3YYCHHUH
MIPUPOJIBI, IIPOBOTUTH
M3y4YeHHe 00BEKTOB
Mera-, MaKpo- 1
MUKPOMHUPOB.
Baageer:

puéMaMu
€CTECTBEHHO-HAYYHBIX
HaOIIOIEHUH.

41-66 6aiu1oB




3Haer:

TIPUHITATIB PA0OTHI
MHUKPOCKOIIA U
TEJIECKOIA.
YmMmeer:
IIPOBOJIUTH
HaOIIOACHUS 3a
o0BEKTaMH Mera-,

ba3osslIii — | Makpo- u
COOTBETCTBYET  OLIEHKE | MUKPOMHUPOB;
«XOpOIIIO» u | [IpuBoIUTE IpUMEPHI
XapakTepusyercs HAy4YHBIX
MIPEBBIIICHHEM HaOJIIOICHUH U
P 67-85 6amioB
MUHUMAaJbHbBIX 9KCIIEPUMEHTOB,
XapaKTePUCTUK IPOBEICHHBIX B
c(hOpMUPOBAHHOCTH obnactu
KOMITCTCHITHH JUTSL | €CTECTBEHHBIX HayK.
BBIITYCKHHKA BY3a. Baaneer:
METOJIaMU "
YMEHUSIMH
POBEICHUS HAyYHBIX
HAOJIFOICHUNA
IPUPOJIBI u
CpEICTBAMU U3YUYCHHS
Mera-,  Makpo- |
MUKPOMHPOB.
3Haert:
METOJUKY U IPUEMBI
MIPOBEICHUS
HaOIIOIeHUI 32
OTJICTBHBIMU
. 00BbEKTaMU,
Boicokuii -
TIpoIIeccaMy 1
COOTBETCTBYET  OIICHKE
SIBIICHUSIMU, UX
COTJIMYHOY u
U3MEHEHUSMU B
XapaKTepu3yercs
. | pe3ynbrare
MaKCHMaJIbHO BO3MOKHOM
MPUPOTHBIX
BBIPAKEHHOCTHIO - .
BO3JICHCTBUH.
KOMITETSHITHH, BaKCH KaK
o Ywmeer:
KAueCTBEHHBII OPHUEHTHUD 86-100 6anoB
HaOII01aTh 3a
e
OTJICTbHBIMU
CaMOCOBEPIIICHCTBOBAHMSI.
00BbEKTaMH,
ConepxarenpHoe
. | mpolieccaMu 1
OMHMCaHUE  TOKa3aTemen
SIBIICHUSIMU, X
JIOTIOJTHSICTCS
VW3MEHEHUSMU B
MIepPEeUnCICHUEM
pe3yibrare
OCHOBHBIX KPUTEPHEB
MIPUPOIHBIX
BO3JIEHICTBUH.
Baaneer:
YMECHHSIMH
MIPOBEICHUS

HaOJIIOAeHNIT 3a




OTOCJIIBHBIMU
00BEKTaMH,
MpoLeccaMy |
SIBJICHUSIMU, UX
N3MCHCHUSIMU B

pe3ynbTare
MIPUPOTHBIX
BO3JICUCTBUN.
3Haert:
orpeeNneHus
OCHOBHBIX TTOHSITHIH,
IToporoBbIiii — | MO3BOJIAIOIIUX
COOTBETCTBYET OIICHKE | TT03HABATH MHUP.
«YIOBJIETBOPUTEIILHOY, Ymeert:
SBJIICTCS  OO0S3aTEIBbHBIM | IPUMCHSITh
JUIS  BCEX  CTYACHTOB- | IONyYeHHbIC 3HAHHS
BBIITYCKHUKOB By3a 10 | Mo ¢Qusuke, xumuu u | 41-66 Gaios
3aBEpUICHUIO  OCBOCHHS | OMOJIOTHH,
OCHOBHOM MTO3BOJISIFOILINE
npodeccnoHanbHOM MO03HABaTh MUP.
. o0OpazoBarenbHON Baaneer:
5. BIaJiecHUE MOHSITUMHBIM [IPOTPaMMBL; OCHOBHEIMIL
arnmapaToM €CTECTBEHHBIX HOHSTHSIM,
HayK, MO3BOJIIOIIUM [O3BOJISIOLLIMH
MO3HABaTh MUD, MO3HATH MHD.
y4acTBOBAaTh B
JIMCKYCCHUSX o 3uaer:
€CTeCTBEHHO-HAyYHBIM 1 HOHUMACT
BOIIPOCAaM, HCIOJIb30BATh BaXKHCHILNE
pa3nyuHbIe UCTOYHUKHU 3aKOHOMCPHOCTH,
wrbopMaHH o1 (hakTeI, TEOpUH
MOJTOTOBKA COOCTBEHHBIX CCTCCTBCHHBIX HaYK,
pabor, KPUTHYECKH . TIO3BOJLAFOTITHX
OTHOCHTBCSI « | BasoBbrii — | TO3HATHh MHUP.
COOGIIEHISM CMH, | COOTBETCTBYET  OLICHKE Ymeert:
comepramM  HayuHyo | ‘XOPOLIO» U | IPUMEHSITh
HH(OPMAIIHIO XapaKTEePU3yeTCst MOJTyYEHHBIE  3HAHUS
MIPEBBILICHHEM TUTST PEIICHHS | o oo oo o
MUHUMAJTBHBIX MIPOOJIEMHBIX
XapaKTePUCTHK BOITPOCOB
c(hOopMUPOBAHHOCTH TTO3BOJISFOIIINX
KOMITETEHITHH JUIs | TIO3HATh MUD;

BBIITYCKHHKA BYy3a.

00IIaThCs, BECTH
JUCKYCCHIO 110
eCTeCTBeHHO-quHI)IM
BOIIPOCAM.
Baageer:
OCHOBHBIMH
IIOHATUAMHAN
JIAHHOU TeMe.

1o




Bricoxuii —
COOTBETCTBYET OIICHKE
«OTIIMYHOY u
XapakTepHu3yeTcs
MaKCHUMAaJILHO BO3MOKHOM
BBIPAKEHHOCTBIO

KOMIICTCHIIMHU, BAXXCH KaK
KAueCTBCHHBIH OPHEHTHUP
TUTSt
CaMOCOBEPIICHCTBOBAHMS.
ConeprkarenbHOE
ONKMCAaHHUE  ITOKa3aTescH
JIOTIOJTHSICTCS
MePEYNCIICHUEM
OCHOBHBIX KPUTEPUEB

3Haer:

TUPOTY "
OTPAaHUYEHHOCTh
NpUMEHEHUs (PU3UKH,
XAMHHA U OHOJIOTHH B
MO3HAaHUH MHPA.
YmMmeer:

HCIOJIb30BATh
pa3nu4HbIe
HCTOYHUKHU
nHbOpMALIUN IS
IIOJATOTOBKH
COOCTBEHHBIX paboT,
KPUTHYECKH
OTHOCHUTECS K
coobenusm CMU,
COJIepIKaIIiM
HAY4YHYIO
UH(POPMAILIHIO.
Baaneer:

HaBBIKAMH KOHTPOJIS
U OLICHKU CBOEU
JIEATEIbHOCTH,
YMEHHEM TPeIBUIIETh
BO3MOKHBIE
pe3yNabTaThl CBOMX
JICHCTBHIL,
OopraHuzalys y4eOHoi
JIEATEIbHOCTH:
IIOCTaHOBKA LIENH,
TUTAaHUPOBAHHUE,
oTpezeneHne
OIITUMAJIBHOTO
COOTHOILIEHHUS IETU U
CPEICTB.

86-100 6ayutoB

6. copMHPOBaHHOCTH

YMEHHI IMOHUMATh
3HAYUMOCTh €CTECTBEHHO-
HAyYHOTO  3HAHUSA  JUIS
K00 YeNoBeKa,
HE3aBHCHMO oT ero
npodecCHoHaNBHOM

NESTCIIbHOCTH, Pa3jIndaTh
(bakThbI u OILIEHKH,
CpPaBHHMBATh  OIICHOYHBIC

BBIBOJIbI, BUJIETb MX CBSI3b
C KpI/ITepI/ISIMI/I OLCHOK "
CBS3b KpUTEpPUEB c
ONPEACICHHON CUCTEMOU
IIEHHOCTEH

IToporosbrii —
COOTBETCTBYET OIICHKE
«YZOBJIETBOPUTEIBHO,

SIBJISIETCST  00s13aTENBLHBIM

JUIS  BCEX  CTY/ACHTOB-
BBIITYCKHHUKOB By3a 1IO
3aBEpIICHHIO  OCBOCHHS
OCHOBHOM
npodeccroHanbHOI
o0OpazoBarenbHON
MPOrpaMMBl;

3Haert:

3HAYUMOCTh
€CTECTBEHHO-
HAyYHOTO 3HAHUS JIJIS
npodecCuoHaNTbHON
JESTEIbHOCTH.
Ywmeer:

MMOHUMATH
3HAYUMOCTb
€CTECTBEHHO-
HAY4YHOI'O 3HAaHHA OJIA
npodeccroHanbHOI
JESATCITLHOCTH.
Baapeert:
€CTECTBEHHO-
Hay4YHBIM 3HAHHEM
TSt

41-66 6aiu10oB




npodeccroHabHOM
JeSATEILHOCTH.

3naer:

Y TIOHUMAET
BOKHEHIINE
3aKOHOMEPHOCTH,
(hakThI, TEOpHUH
€CTECTBCHHBIX HayK,
3HAYUMBIX JJIs1
KaKJIOTO YEJIOBEKA,
HE3aBHCHUMO OT €0

npodeccrnoHaIbHOM

JEATEILHOCTH.

Ymeer:

[TpuBOIUTH IPUMEPHI,

JIOKa3bIBAIOIINE

. 3HAYUMOCTb

ba3osslii -

€CTEeCTBEHHO-
COOTBETCTBYET  OLICHKE

HAayYHOTO 3HAHUS JUIs
«XOPOIIO» u

KaXJIOTO YeJIOBeKa,
XapaKTepHU3yeTcs
DCBLILLICHACM HE3aBHCHMO OT €T0

P npodeccnoHaIbHON 67-85 6amioB

MHHHAMAaJIbHBIX

JEATEILHOCTH,
XapaKTEPUCTHK

apryMEHTHPOBAaTh
cOpMUPOBAHHOCTH

BBIOOD MeToaa
KOMITETCHIIUH JUIst

peteHust
BBIITyCKHUKA BY3a.

poOJIEMHOT0

BOTIPOCA;

COCTaBIISATh TUIaH

pereHus

poOJIEMHOT0

BOTIPOCA;

rpadudecku

WILTIOCTPUPOBATh

MyTH pelieHus

poOJIEMHOTO

BOTIpOCA.

Biaajgeer:

OCHOBHBIMH

TOHSATHAMHA o

JTAaHHOM TeME.
Bricokni — | 3naer:
COOTBETCTBYET  OIICHKE | IIHPOTY u
«OTIHYHOY U | OTPaHUYEHHOCTD
XapaKTepu3yeTcs MPUMECHEHHUSI
MaKCUMAaJIbHO BO3MOXHOI | €CTECTBEHHO-

86-100 6amoB

BBIPA)KEHHOCTBIO HAyYHOTO 3HAHHS IS
KOMITETCHIIMH, Ba)KEH KaK | K&XIOTO  YellOBEeKa
Ka4eCTBEHHBI OpPUEHTHD | HE3aBHCUMO OT €ro
TSt npogeccuoHaTbHON
CaMOCOBEPIICHCTBOBAHMUSI. | NESITEITHHOCTH.




ConeprxarenbHOe
OIMCaHUe
JOIIOJIHACTCSA
MEPEYHCIICHUEM
OCHOBHBIX KDUTEPUEB

OoKa3areien

YmMmeer:

paznuuath (HaKThl U
OIICHKH, CPAaBHUBATh
OLIEHOYHBLIE BBIBOJIBI,
BHIETH UX CBS3b C
KPUTEPHUSMHU OIICHOK 1
CBS3b KPUTEPHUEB C
ONpeCICHHOMN
CHCTEMOM IICHHOCTEH.
Baaneer:

HaBBIKaMU KOHTPOJIS
1 OIICHKH CBOCH
JIeITEIILHOCTH,
YMEHUEM TIPEABUICTh
BO3MOJKHBIC
pe3yNabTaThl CBOMX
JIEHCTBHIA;
opranuzaius y4eOHoi
JIeSITeIIbHOCTH
IIOCTaHOBKA LIENIH,
MJIaHUPOBAHHUE,
onpeeIcHue
ONTHUMAJIBHOTO
COOTHOILLIEHUS €U U
CPEICTB.




Metoanyeckne yKazaHus AJis1 00y4alOUIUXcs HHBAJWIAOB H JIUI] C OTPAHMYEHHbBIMH
BO3MO’KHOCTSIMH 3/10POBbSI 110 OCBOCHHIO TUCIHUIIIHHBI

B ocBoeHMuM JUCHUIUIMHBI HMHBAIUJAMU U JIMIAMH C  OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMH 3JI0pPOBbs OOJIBIIIOE 3HAYEHUE HMMEET WHAUBUAyaldbHas paborta. llox
UHAUBUAYAJIbHOW paboTON moJpa3zymeBaeTcs 1Be (POPMbI IE€ATEIbHOCTH: CAMOCTOATEIbHAS
paboTa MO OCBOCHMIO M 3aKpeIUICHHWIO MaTepualia; WHIAUBUIyajdbHas ydeOHas pabora B
KOHTaKTHOH (hopme mpeanonararomas B3aUMOJCHCTBUE € MpernogaBaTeseM (B YaCTHOCTH,
KOHCYJIbTAIlMM), T.€. JOMOJTHUTEIbHOE pa3bsCHEHHE y4eOHOro MaTepuala W yriyOJIeHHOe
u3ydyeHue matepuana. MHIWBHUyallbHbIE KOHCYJIBTALUUA TIO TPEIMETY SBISIOTCS Ba)KHBIM
(GakTopoM, CHOCOOCTBYIOIIMM  HWHAMBUAYyadU3alud OOYYEHHUS U  yCTAHOBJICHHIO
BOCIIUTATENHOTO KOHTaKTa MEX 1y MperoAaBaTesieM U 00ydaronumcs.

B nemsix ocBoeHusi yuyeOHOM MporpaMmbl AUCIHUIUIMHBI MHBAJIUIAAMU W JIMIIAMH C
OTrpaHUYE€HHBIMU BO3MOXKHOCTSIMU 3/I0POBbS BO3MOKHO

- UCTOJB30BAaHUE CICIMAIBHBIX TEXHUYECKUX M WHBIX CPEICTB WHAMBHUAYATbHOTO
M0JIb30BAHMSI, PEKOMEHIOBAHHBIX BPauyOM-CIIELIMATIUCTOM;

- IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO 00yUYaOIMIEMyCsl HEOOXOIUMYIO TTOMOIIIb.

Ha neknuuoHHOM 3aHSATUU PEKOMEHIYETCS HCIOJIb30BaTh 3BYKO3AMUCHIBAIOIIHE
YCTPOICTBA U KOMIIBIOTEPHI, KaK CIOCO0 KOHCHEKTUPOBaHUS. [l OCBOCHMS NUCLUIIIUHBI
(B T.4. MOATOTOBKH K 3aHATHUSIM, TP CAMOCTOSITENILHON paboTe) IMllaMu C OTpaHUYCHHBIMU
BO3MOXXHOCTSIMH  37I0POBBSl MIPEJIOCTABISETCS BO3MOXHOCTh HCIOJb30BaHUS Y4eOHOMU
JUTEPATypbl B BUAE DJIEKTPOHHOIO JOKYMEHTa B 3JIEKTPOHHO-OMOIMOTEUHON cHucTeMe
Book.ru umeromeii criennanbHy0 BEpCUIO NSl CIa00BUISIINX; 00ECIIEUnBAETCS OCTYI K
y4eOHO-MeTOANYECKUM  MarepuaiaMm mocpenctBom CDO0O «Demuga»; [I0CTyn K
WH(OPMAIIMOHHBIM 1 OuOIMoTrpaduuecKuM pecypcam nocpeacTBoM cetu «HTepHeT.



MMPOTOKO.JI U3SMEHEHUWMH PIIJ|

Jlara

Pasznen

N3menenus

KomMmenTapuu

Pabouas nporpamma pazpadorana
ABTOp MPOTPAMMBI:

bukkynosa

Jnnust
obmeoopazoBarenbHbIX JUCHUIUIMH KO OI'BOYBO «PT'YII»

DnyapJioBHa, CTapImn

bukxkynosa JI.O.
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