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1. IMACIHOPT IIPOI'PAMMBI JUCHUIIJIMHBI
«ECTECTBO3HAHUE»

1.1. Ob61acTh NPpUMEHEHHUS POrPaAMMBI
PabGouass mporpamma yueOHOW mucrurummebl sBiasercs dyacteio [IIICC3 B

cootBercTBUU ¢ ®I'OC CIIO mo cnenuaibHOCTH CpenHero NpodecCHOHaIbLHOTO
oOpa3zoBanus 44.02.02 «IIpenonaBanue B HAYaJIbHBIX KJaccax».

1.2. MecTo y4eOHOl AUCHUIIMHBI B CTPYKType HNPOrpaMMbl INOATOTOBKH
CIIELMAJIMCTOB CPEAHEro 3BeHa:

JlucumminHa BXOJUT B 00LIe00pa30BaTeNbHbld LIUKII TOATOTOBKM U OTHOCUTCS K
0a30BbIM AMCLUIIIIMHAM.

1.3 Meaun u 3amxaum y4yeOHOW AUCHHMILVIMHBI — TPe0OBaHMS K pe3y/bTaTaM
OCBOCHUS Y4eOHOM NTUCIHUIIMHBI

Copnepxanne mporpammel  «ECTECTBO3HaHHME» HANpPaBICHO Ha JOCTHIXKCHUE
CIEIYIOIINX LETIECH:

- OCBOCHHME 3HAHUM O COBPEMEHHOM €CTECTBEHHOHAYYHOM KApTHHE MHUPa U
METO/IaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C Hau0oJiee BaXKHBIMU HJIEIMH U
JOCTHIKEHUSIMU  €CTECTBO3HAHMS, OKa3aBIIMMHU OIpPEACIAONIEe BIUAHUE HA
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

- OBJIAJICHUE YMEHUSIMU TPUMEHSATH TMOJIY4YCHHbIE 3HAHUS i1 OOBACHEHUS
SABJIEHUN OKPY’KAIOLIEr0 MUPA, BOCHPUITHA HHPOPMAIIMH €CTECTBEHHOHAYYHOTO U
npo(eCCHOHATIBHO 3HAYUMOIO  COJEPIKAHMSA; pPa3BUTUE HHTEIUIEKTYyallbHbIX,
TBOPYECKUX CHOCOOHOCTEN M KPUTHMUECKOIO MBIIUIEHUS B XOJ€ IPOBEACHUSA
IIPOCTEUIINX HUCCIIEIOBAHUM, aHANW3a SIBICHUHN, BOCHPUIATHS W WHTEPIPETALUU
€CTECTBEHHOHAYYHOU NH(}OpMaLINY;

- BOCHUTAaHHE YOEXKIEHHOCTH B BO3MOYKHOCTU MO3HAHHS 3aKOHHOM HPHUPOIBI U
VICIIOJIB30BAHUs JOCTVIKEHUN €CTECTBEHHBIX HAyK JUIS PAa3BUTHSA LUBWIN3ALUHU U
IIOBBIIEHUS KAYECTBA KU3HU;

- IPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HAHUM B MPOGECCHOHATIBLHON AESITENTbHOCTH
U TIOBCETHEBHOW >XM3HU A obOecrieyeHus] 0e30MacHOCTH KU3HEAESITEeIbHOCTH;
IrPaMOTHOTO MCIIOJIb30BAHUS COBPEMEHHBIX TEXHOJOTHM; OXpaHbl 370pPOBbs,
OKPYXKAIOILIEH CPEbl.

OcBoeHME COMepKaHU y4eOHOH  JTUCHUTLUTAHBI obecrieunBaeT
JOCTIKEHHE CTYJACHTAMU CJICTYIONUX PE3yIbTaTOB:
JIMYHOCTHBIX:

- YCTOﬁqHBBIﬁ HHTCPEC K HCTOPHUN U NOCTUKCHUAM B 0071aCTH €CTECTBEHHBIX HayK,
YYBCTBO IopaoCTH 3a poccnﬁcm/le CCTCCTBCHHBLIC HAYKMH;

- TOTOBHOCTh K TPOJOJDKEHHUIO OOpa3oBaHMs, TOBBIMICHUIO KBIM(PUKAIUA B
n30paHHON TpOo(decCHOHANBEHON IeATEIbHOCTH, WCTIOJB3YsS 3HAHUS B 00JIaCTH
€CTECTBEHHBIX HAYK;



- 00BEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMM B 00JaCTH €CTECTBEHHBIX
HAayK 11 YeJOoBeKa M OOIIECTBA, yYMEHHWE;, HWCIOJIb30BaTh TEXHOJOTUYECKUE
JTOCTIDKCHHMsT B 00jacTd  (pU3WMKHM, XUMHUH, OWOJIOTMH JJIS TOBBIMICHUS
COOCTBEHHOT0 MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B BHIOPAHHON mpodeccHoHaIbHON
JIESITEJIbHOCTH;

- YMEHUE IMPOAHAIU3UPOBATh TEXHOTEHHBIC IIOCIEICTBUS [JIs1 OKpYXKaroLEen
cpenbl, OBITOBOM W MPOU3BOCTBEHHOM JESITEIILHOCTH YEIIOBEKA;

- TOTOBHOCTh CAMOCTOSTEIbHO 100BIBATh HOBBIE MJIsi  ce0s
€CTeCTBEHHOHAYYHbIC 3HAHMSA, HUCHOJb3YyS Ui 3TOr0 JOCTYNHBbIE HCTOYHUKH
uHbOopMaIuy;

-YMCHHUC  YIIPABJIATH CBOECH II03HABATEIILHOU ACATCIIbHOCTBIO, IIPOBOJUTDH
CaMOOILICHKY YPOBH:A COOCTBEHHOT'O HHTCJJICKTYaJIbHOI'O PAa3BHUTHA;

- YMCEHHC BLICTPAaWBATL KOHCTPYKTHBHBLIC B3aWMMOOTHOIICHHWA B KOMAaHAC IIO
PCUICHUIO O6IHI/IX 3aJa4 B obnactu €CTCCTBO3HAHMUA,

METallpeAMETHBIX.

- OBJAJIeHNE YMEHHMSIMH ¥ HaBBIKAMU pAa3JIMYHBIX BHJOB II03HABATEIHLHOU
JESITeTBHOCTH ISl U3YUYEHHsI Pa3IMYHBIX CTOPOH OKPYKAIOUIETO €CTECTBEHHOTO
MUpA;

- TpUMEHEHHE OCHOBHBIX METOJIOB IO3HaHHUA (HAOJIOJCHHWE, HAyYHBINA
IKCIIEPUMEHT) ISl U3yYEHUS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOUW KapTHHBI
MHpa, C  KOTOPBIMA  BO3HHMKAe€T  HEOOXOIMMOCTh  CTAlKUBAaThCS B
npodeccuonansHoM chepe;

- YMCHHUC OIpCAC/ATh LCIN H 3aJja4uu JACATCIBbHOCTH, BBI6I/IpaTB CpeacrBa HX
JAOCTUKCHHS HA IPAKTHUKC,

- YMCHHC HCIIOJIBb30BATh Pa3INYHBIC HNCTOYHHNKH JJIs1 MMOJIy4CHUA
CCTCCTBCHHOH&Y‘IHOﬁ I/IH(bOpMaHI/II/I Hn OICHHBATH eé AOCTOBCPHOCTb  JJIA
JOCTHKCHUS ITIOCTAaBJICHHBIX ueneﬁ H 3ajJa4,

NpeaAMETHbIX:

-chhOpMUPOBAHHOCTD MPECTABICHUM 0 1IEJIOCTHOM COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTHUHE MHUpPA, O MPUPOJIC KaK €IUHON LIEJIOCTHON CUCTEME,
0 B3aMMOCBSI3HM YeJIOBEKa, MPUPObI U OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
Macirabax BeceneHHoM;

-BJI1aACHUC 3HAHUSIMHU O HanboJjee BaKHBIX OTKPBITHAX U NOCTHKCHHUAX B obnacTn
CCTCCTBO3HAHUA, IIOBJIMABIINX Ha 3BOJIFOIIHIO HpCI[CTaBJICHI/Iﬁ O IIpupoac, Ha
Pa3BUTHEC TEXHUKH U TCXHOHOFHﬁ;



- c(hOPMHUPOBAHHOCTh YMEHHS NPUMEHSTh ECTECTBEHHOHAyUHBbIE 3HAHUS I
OOBSICHEHUS] OKPY’KAIOLUX SIBIICHUI, COXpaHEHHsI 3/I0pOBbs, OOecredeHus
0€30MacHOCTH  KM3HEACATEIbHOCTH, OEpeKHOr0 OTHOUIEHHs K IPHUPOJIE,
paloHaIbHOTO MPUPOAOIOIB30BAHNSA, a TAKXKE BBIOJHEHHUS POJIM TPAMOTHOTO
noTpeourens;

- ¢(OpMHUPOBAHHOCTh MPEACTABICHUN O HAYYHOM METOJIE€ MO3HAHUSA MPUPOIBI U
CpPEACTBAX M3y4YEHUs MEramupa, MaKpoMupa WU MUKPOMHPA; BIAJEHUE NPUEMAMHU
€CTECTBEHHOHAYYHBIX  HAOJIOJACHHI, OMBITOB, HCCIENOBAaHUNH U  OLEHKHU
JIOCTOBEPHOCTH ITOJIyYEHHBIX PE3YJIbTATOB;

- BJIAJICHUE TIOHATUWHBIM amNmapaToM eCTECTBEHHBIX HAyK, IO3BOJISIONUM
MO03HABAaTh MU, YYaCTBOBATh B JAUCKYCCHUSX MO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
WCIIOJIP30BAaTh  PA3IMYHbIE  WCTOYHWUKA  WHOpMAnuu  JId  MOATOTOBKHU
cOOCTBEHHBIX PaOOT, KPUTHIECKU OTHOCUTHCA K coobmmenusm CMU, conepsxamum
HAYYHYI0 HHPOPMAIIHIO;

-cOPMHUPOBAHHOCTh YMEHHUM TMOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HaHMS U KaXIOrO 4YeJlIOBEeKa, HE3aBUCUMO OT €ro mnpogecCuoHAIbHON
NEeATEeTLHOCTH, pa3inyaTh (PAKThl M OIICHKW, CPaBHUBATH OIICHOYHBIC BBIBOJIHI,
BUJIETh UX CBA3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPUEB C OMNPEACIEHHOU
CHUCTEMOH IICHHOCTEH.

1.4 PexomeHayeMoe KOJMYECTBO 4YacOB HAa OCBOeHHMe padoyeil MporpamMmbl
yueOHOH TUCHUNJIMHBI:

MaKCcUMaJbHOW y4eOHOM Harpy3ku oOyuaromerocs 149 yac., B TOM yucie:
00s13aTeNbHON ayAUTOPHOUN yueOHOW Harpy3ku oOyyvatomierocs 108 yacos;
CaMOCTOSITeNIbHOM paboThl 0Oyuatomierocs 41 yac.



2. CTPYKTYPA U COAEP KAHUE INTPOI'PAMMBbI IMCHUTIJIMHBI

2.1. O0beM y4eOHOM IMCUMIIMHBI U BUABI Y4eOHO#l padoThI

Buj yueOHoit padoThl O0bem yacoB
MakcumajibHasi ydyeOHasi HAarpy3ka (Bcero) 149
Oo6s13aTesibHAsI ayIUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 108
B TOM YHMCJIC:
MPAKTUYECKUE 3aHATUS 40
TEOPETUYECKUE 3aHATUS 68
CamocrosiTe1bHas padoTa o0yuarwuerocst (Bcero) 41

dopma KOHTPOJIS:
KonTpoJsbHasi pabora, nud¢epeHpOBaHHbIN 3a4€T




2.2. TemaT4yeCcKUii NJIAH U COJAEPKaAHUE MPOTPAMMBbI JHCUMILINHBI

«Bb/1.7 EcTecTBO3HAHUE»

HaunumenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro MaTepunasa, 1a00paTopHblie padoThl M NPAKTHYECKHE 3aHATHSA,
CaMOCTOSITeIbHAsI padoTa 00y4yalouuxcsi, KypcoBasi padbora (poeKT) (eciu npedycmompensl)

O0nLeM
4acoB

YpoBeHb
OCBOEHMU

1

2

4

BBenenue

Conep:xanue y4eOHOro MaTepuasia:

®duszuka — (yHAaMeHTalbHas HayKa o Mpupojae. EcrecTBeHHO-Hay4YHbII METO MO3HAHUS, €T0
BO3MOXXHOCTH U I'PAHUIIBI TIPUMCHUMOCTHU.

DKCIepuMEHT U TeOpHs B IIpOLECcCce MO3HaHUs TPpUpoibl. MoenrpoBaHue PU3NYECKUX SIBICHUN
u nipotieccoB. EcTecTBeHHO-Hay4HAasi KApTUHA MUPA U €€ BaKHEUILINE COCTABISIOLIHUE.

EnuHCTBO 3aKOHOB MPUPOJIBI M COCTaBa BemiecTBa BO Beenennoit. OTKpBITHS B PU3HKE — OCHOBA
nporpecca B TCXHUKC U TCXHOJIOTHU ITPOU3BOACTBA.

OcHoBHbIE HayKH 0 nipupoje (husuka, XuMus, OUOIOTHs ), UX CXOJACTBO U OTIUUHUSL.
ECT@CTBCHHOH&y‘IHBIfI METO IMTO3HAHUA U €TI0 COCTAaBJIAIOIIUC: HaGJIIO,Z[GHI/Ie, HU3MCPCHUC,
JKCIIEPUMEHT, TUIIOTE3a, TEOPHSL.

1

Pazpea 1.
OUBUKA

Tema 1
Mexanuka

Conep:xaHue y4eOHOro MaTepuasia:

Kunematuka. Mexannueckoe aBwkenue. Cucrema orcuera. Tpaektopusi aBHKeHUA. [lyTb.
[lepememnienue. PaBHOMepHOe mnpsAMonuHelHOe nBMXeHHE. CkopocTb. (OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBMIKEHHUS. 3aKOH CIIOKEHUs cKopocTel. ['paduku nBHKEHHS.

Cpenusis CKOpOCTh NMPU HEPABHOMEPHOM JBHMKEHHH. MTHOBEHHasi CKOPOCTh. PaBHOyCKOpeHHOE
npsIMONTMHEHOE JBIKeHUe. YckopeHue. CBoOoaHOe maneHue Ten. KpuBomuHelHOe JABUKEHHE.
VYrioBast CKOpocTb. PaBHOMEpHOE IBHKEHHUE I10 OKPYKHOCTH. LIEHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
Junamuka. Macca u cuna. Bzaumopeiicteue ten. 3akonsl fuHaMuKd. Cuitbl B mpupoje. CrocoObl
n3mepenus cuwi. MHepuumanbHas cucteMa oTcuera. 3akoH BCEMUPHOTO TsroTenusi. HeBecomocTsb.
3aKkOHbI COXpaHEHUs B MexaHuke. Mmmynsc Tena. 3aKOH COXpaHEHUs WMIyJibca. PeakTuBHOE
nBukeHne. Mexanndeckasi pabora. MomiHocTs. PaboTa CHITbI TATOTEHUS, CHIIBI YIIPYTOCTH U CHIIBI
TpeHus. Mexanuueckast sHeprus. Kunernueckas sHeprus. Kunernueckas sHepruss u pabdora.
[loTenuuanpHass »HEprus B TrpaBUTAUMOHHOM T1oje. [loTeHnManbHass SHEPrus YHIpyro
nehOpMHUPOBAHHOTO TeJa. 3aKOH COXPAHCHUS TTOJIHONH MEXaHUYECKON YHEPTHH.




MexaHnueckoe JABM)KEHHE, €ro OTHOCHTEIBHOCTb. 3aKkoHbl auHaMuku Hprorona. Cuisl B
MIPUPOJIE: YIPYTOCTh, TPEHUE, CHJIA TSKECTU. 3AKOH BCEMUPHOIO TAroTeHns. HeBecoMoCTs.
Wmnynbe. 3akoH COXpaHEHUs MMIIyJIbCa M pEakTHUBHOE JBWkeHHE. lloTeHnuanbHas u
KHHETHUYECKask YHEPTHsl. 3aKOH COXpaHEHUS MEXaHWYeCKoW sHeprun. PaboTa 1 MOIITHOCTS.
Mexanunueckue konebanus. Ilepuog u yacrora xonebanuili. Mexanuuyeckue BoiHBL. CBOHCTBa
BOJIH. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK M €r0 MCHOJb30BAHUE B TEXHUKE U MEAUIIMHE.

IIpakTHYecKkHre 3aHATHSA:
M3yueHne 3aBUCHMOCTH NEpHOAA KoeOaHUN MasiTHUKA OT JJIMHBI HUTH

CamocrosiTesibHast padoTa:

[ToaroroBka K 1a00paTOPHBIM MPAKTHKyMaM, O()OPMIICHHE OTYETOB I10 BBHIOJHEHHBIM padoTam;
MOJIrOTOBKA K KOHTPOJBHOM pabote. Pabota Hax mMarepuanoM y4eOHHKOB], KOHCIIEKTOM JICKLIUH.
BeimonHeHne MHOWBHIyalbHBIX —3aJaHWH, TBOpYECKHME pabOThl pa3HBIX BHJIOB, MOUCK
uHpopmanuu B cetu MHTepHeT. TemaTuka: HEeBECOMOCTh, PEAKTUBHOE JIBUKECHHUE, YIBTPa3BYK

Tema 2
OcHOBBI
MOJIEKYJISIPHOM
(puzuxku n
TePMOAUHAMHUKH.
TenjoBble ABJEHUS

Conep:kanue y4eOHOIro MaTepuaJia:

MornexymnsipHas puznka. ATOMHCTHYECKAsh TEOpUsSI CTPOCHMs BellecTBa. HaOitoaeHust U OMbITHI,
MMOATBEPKIAIOIINE aTOMHO-MOJIEKYJIIPDHOE CTPOCHHME BellecTBa. Macchl M pa3Mepbl MOJIEKYI.
TennoBoe nBHKEHME 4acTULl BellecTBa. bpoyHoBckoe nBuxkeHue. Mneansusiii ra3. Temneparypa
Kak Mepa CpelIHEd KWHETUYECKOW SHEpPruu 4YacTHuIl. YPAaBHEHHE COCTOSIHUSA HJACAIBHOTO Trasa.
Wzomponteccet m ux rpaduku. OOBSCHEHHE arperaTHbIX COCTOSHUM BemecTBa M (ha30BBIX
MIEPEX0JI0B MEXy HUMHA Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX PEICTABICHUM.

CBs3p MEXIy JaBICHMEM U CpelHEH KHHETHYECKOW »Hepruedl Moiekyn rasa. Pabora rasa.
Mopnens xunkoctu. [ToBepxHOCTHOE HaTsbKeHUE M cMauuBaHue. Kpucramiueckue u amopgHbie
BenlecTBa. JKnuaknue KpucTaisl.

Tepmonunamuka. BuyTpeHHss sHeprusi. Pabota w TemiooTgada Kak CHOCOOBI M3MEHEHHS
BHYTpeHHEH OJHepruu. llepBelii ¥ BTOpPOM 3aKOHBI TEPMOAMHAMMKH. [IpMHIMIBI [IelcTBUS
termoBbix MammH. KIIJ[ TermmoBeix naBurareneil. TemoBble MallMHbl M UX HPUMEHEHHE.
DKoJoru4Yeckue MpoOJieMbl, CBS3aHHBIE C MPUMEHEHHEM TEIUIOBBIX MAIIUH, W TMPOOJIEMBI
IHEPTOCOEPEIKECHUS.

Hctopus aromucTtuueckux yuyeHuid. HaOmiofeHus M ONBITHL, MOJITBEPXKIAIOUIME AaTOMHO-
MOJIEKYJISIPHOE CTpOEHHE BemecTBa. Macca M pasMepsl MOJIEKyJ. TennoBoe ABUKEHUE.
TeMmepaTtypa Kak Mepa CpelHed KHHETUYECKON SJHEPIrUU YacTHLI.

CBs3b MEXKy JABJICHUEM U CPEHEN KHHETHYECKOW SHEPTrUeld MOJIEKYJI rasa.

OOBsicHeHHE arperaTHbIX COCTOSIHUM BemiecTBa M (Da30BBIX MEPEXOJOB MEXKIYy HUMH Ha OCHOBE
ATOMHO-MOJIEKYJISIDHBIX MpeACTaBiIeHUA. Mopenp CTpOoeHMs KUAKOCTH. BiaxkHOCTh BO3ayxa.




Mogens cTpoeHHs TBEpAbIX Tel. MexaHnueCcKrue CBOWCTBA TBEPIBIX Tell. AMOp(HBIEC BELIECTBA U
KUJKUE KPUCTAIUIBL. VI3MEHEHUs arperaTHbIX COCTOSTHUI BEIIECTRA.
3aKOH COXpaHEHHs] SHEPrUU B TEIUIOBBIX mporueccax. HeoOpaTHUMbIN XapakTep TEIIOBBIX
mporeccoB. TernjaoBble MAaIIWHBI, UX TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C
NPUMEHEHHEM TEIUIOBBIX MalllMH, M MpobiieMa sHeprocOepekeHus. BHyTpeHHss sHeprus u
pabora raza. 3akonsl TepmoarHamMuku. KITJI TemioBeIx nBurareneii.

IIpakTHYecKkHne 3aHATHSA:
[TpoBepka 3aBUCUMOCTH MEX/1y JIaBI€HUEM, 00BEMOM U TeMIepaTypoi

CamocrosiTesibHast padoTa:

[ToaroroBka k 1a6OpPaTOPHBIM MPAKTUKYMaM, OpOPMIIEHHE OTYETOB IO BBIITOJIHEHHBIM paboTam;
MOJIrOTOBKA K KOHTPOJIbHOH paboTe. PaboTa Haj MaTepuanoM yueOHUKOB, KOHCIIEKTOM JICKIIHA.
BoinonHnenue MHIMBUYaTbHBIX 3aJJaHUM, TOATOTOBKA JOKJIAJ0B, MOMCK MHPOPMAIIH B CETH
HNuTtepner.

[ToaroroBka cooOmieHuii 1o TemaM: «J[BUTaTenu BHYTpEHHETO CropaHus»; «AMop(HBIC BemecTBa
Y JKUJIKUE KPUCTAIUIbI» - HAOJII0IeHUE pOCTa KPUCTAIUIOB M3 PAacTBOPA.

Tema 3
OcHOBBI
JIEKTPOAMHAMUKH.
DJIEKTPOMATrHUTHBIE
SIBJICHHSA
Bcenennas u ee
IBOJIIOIHS.
Koneoanus n
BOJIHBI.

Conep:kanue y4yeOHOIro MaTepuaJia:

OnexTpocTaThka. B3auMonelicTBrue 3apsKEHHBIX Tel. DJIEKTPUUYECKUM 3apsal. 3aKOH COXpaHEHUs
AJEKTpUYEeCKOro 3apsga. 3akoH KyinoHa. DJEKTpOCTaTHYECKOE TI0J€, €ro OCHOBHBIC
XapaKTEPUCTUKU U CBS3b MEXIYy HUMU. [[pOBOJHUKH U M30JISTOPHI B 3JIEKTPOCTATUIECKOM IOJIE.
DneKkTpruYecKasi EeMKOCTh KOHJAEHCATOpa. DHEPIrHsl JJIEKTPOCTATUYECKOIO MOJIS.

[TocTostHubIil TOK. IlocTOsiHHBIN 3nekTpudeckuid TOK. Cuiia TOKa, HANpPsHKEHUE, SJIEKTPUUYECKOE
compoTtuBiieHne. 3akoH OMa ayig ydacTKa IIeMH W TIOJIHOW dJeKTpudeckod 1enu. Pabora u
MOIIHOCTh TOCTOSIHHOTO TOKa. 3akoH Jxoyns—Jlenna. TermymoBoe AeMCTBUE 3IEKTPUUYECKOTO
TOKa. DJIEKTPUYECKHI TOK B PA3JIMYHBIX Cpeaax.

MarnutHoe 1osie. MarHuTHOE I0JIE U €r0 OCHOBHBIE XapaKTEPUCTUKH. J[eWCTBHE MarHUTHOIO
MOJIsi Ha MPOBOJHUK C TOKOM. 3akoH Awmrmepa. Onektpoasurarenb. Cuna Jlopenna. fBieHue
ANEKTPOMAarHUTHOM MHIYKUMU. 3aKOH D3JEKTPOMarHMTHOM uHAykuuu. IlpaBuno Jlenna.
Camounaykuusi. UHIyKTUBHOCTh. DHEPrUsi MArHUTHOTO TTOJIS.

DNEeKTpUYECKHE 3apsAJibl U UX B3aUMOJIEHCTBHE. DIeKTpuyecKoe nojie. [IpoBoIHUKY U N30T TOPHI
B asekTpudeckoM mone. 3akoH Kynona. Hampspkennoctes mons. Ilorenmuman mossi. PazHocTh
MOTEHIMAJIOB.

[TocTtosHHBIN AneKkTprYeckuii TOK. Cuila TOKa, HampsbKeHUE, SJIEKTPUYECKOE COMPOTHUBIICHUE.
3akoH OMa 115 ydacTka Lenu. TerioBoe IEHCTBUE 3JIEKTPUUECKOTO TOKAa M 3aKoH JIkoyns-
Jlennia. MOIHOCTB ANEKTPUYECKOTO MOJISI.
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MarautHoe 1noJje TOKa U IeHCTBUE MarHUTHOT'O TOJISl HA IIPOBOJIHUK C TOKOM. DJIEKTPOABUIATENb.
3akoH Amriepa.

SIBneHue IIEKTPOMAarHUTHOW MHAYKLUMHU. OiekrporeHeparop. Ilepemennsiii Tok. Ilomyuenue u
nepenaya snexkrposnepruu. [Ipasuno Jlenna. Camonnaykuus. UTHIyKTUBHOCTb.
DneKTpOMarHuTHBIE BOJHBL. PagnocBsase n teneBuacHHe. CBET Kak 3JIEKTPOMAarHWTHas BOJIHA.
WNnrtepdepennus u audpakuus cBeTa. 3aKOHbI OTPaKEHHsI U TpeJIoMJIeHUs cBeTa. Jucnepcus
CBETa.

Crpoenne u pazputue Bcenmennoil. Kocmomorus. 3Be3nbl. TepmosnepHslidi cuHTe3. Monenb
pacmupsronieics BeeneHHOM.

[Tpoucxoxnenne ComHeunoi cucteMbl. [IpoTocomHile U mpororianeTHeie obnaka. OOpazoBaHue
rtaneT. [Ipobnema cyiiecTBOBaHMS BHE3EMHBIX [IMBUITU3AIIHHA.

CoBpemenHas (u3nueckas KapTuHa MHpa.

IIpakTHYecKkHre 3aHATHSA:

COopKka 3JIeKTpUYECKOI LIeT U U3MEPEHHE CUIIBI TOKA U HAIIPSDKEHUS Ha €€ Pa3IMYHBIX YYacTKaX.
N3zyuenune nntepdepeHuuu u AuQpakiiuy cBeTa.

Onpenenenue IJIMHBI CBETOBOM BOJIHBI.

N3yyenne konebaHuii MaTeMaTHYECKOTO MAsITHHKA.

N3yuenue natepdepenninu u qudpakivy CBETa.

CamocrosiTesibHast padora:

[ToaroroBka k 1abopaTOpHBIM MpPAKTHKyMaM, 0OPMIIEHHE OTYETOB MO BBIMOJIHEHHBIM padoTaM;
MOJIrOTOBKAa K KOHTPOJBbHOM paboTe. Pabora Hax marepuanoM y4eOHHMKOB, KOHCIIEKTOM JICKIIUH.
Boinonnenne MHIMBUIYaTbHBIX 3aJaHHM, MOATOTOBKA JOKJIAIOB, MOMCK HMH(GOpMAIMU B CETH
HNuTtepHer.

MIPOBEACHUE SKCIIEPUMEHTOB T10 JIEKTPU3ALMH TeJ (3apUCOBATh PE3YJIbTATHI)

- MOJITOTOBKA COOOIIEHHS 10 TeMe «PaboTa HCTOUHUKOB 3JIEKTPOIHEPTUH PA3IUYHBIX THIIOB».

- 3a0JHeHNe Ta0nbl «MarHuTHEIE CBOMCTBA BEIECTBA»

- MOJITOTOBKA pedepaToB Ha TEMBI (110 BEIOOPY):

- «OTkpbITHE paano. [IpUHIMIBI paIHOTOKALIUN»;

- «@U3nYEeCKUE IPUHIUIBI TEIIEBUICHUS».

Tema 4
DJIeMeHTBI
KBAHTOBOW (QU3NKH.
CTtpoeHue aTomMa u
KBaHTOBas (pusuka.

Conep:kanue y4eOHOIro MaTepuaJia:

KBanToBbIe cBoOlicTBa cBeTa. PaBHOBecHOe TermoBoe u3nydeHue. KBanroBas rumoresa Ilnanka.
doroanexTpudeckuii dpdexr. YpaBHenune DWHmTeHHA 111 BHemHero ¢otodddexra. DoToH.
JlaBiienue cBera. /lyanusm CBOMCTB CBETA.

dusnka aroma. Moxaenu crpoenus aroma. OmbiT Pesepdopma. Ilocrynatel bopa. O6bsacHeHmne
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Koje0anusa n
BOJIHBI.

JIMHEMYaTOro CHEKTpa BOAOPOJA HAa OCHOBE KBAHTOBBIX MNocryiaroB bopa. Ilornomenue u
ucnyckanme cera aromMmoM. KBanTtoBasi sHeprusi. [IpuHumn aeicTBus U MCHOIB30BaHUE Jlazepa.
OnTryeckast CIEKTPOCKOMUS KaK METOJT U3YUEHHUsI COCTaBa BELIECTBA.

®du3uKa aTOMHOTO siApa U JIEMEHTApHbIX YacThll. COCTaB U CTPOCHUE aTOMHOTO sigpa. CBOMCTBA
SNIEPHBIX CHJI. DHEprusi CBs3M M Ne(eKT MacChl aTOMHOro siipa. PannoakTuBHOCTH. Bumbl
pPaaOaKTUBHBIX MpEBpAIlCHUNA. 3aKOH pPaJuoakTHUBHOIO pacnaga. CBOMCTBA MOHU3ZUPYIOIIUX
SIIEPHBIX M3IyueHUW. PanuoakTHBHBIE M3Ty4YeHHUS M UX BO3JICUCTBHE Ha >KUBbIE OpPraHU3MBI.
Snepubie peakuuu. fnepHas dHEpreTuka. JEMEHTapHble dYacTUIbl. DyHJAaMEHTaJIbHbIC
B3aWMO/ICVCTBHUS.

dotordexT U KopmycKyIspHBIE CBOWCTBa cBeTa. Mcmombp3oBanue ¢ororddexra B TEXHUKE.
Crpoenue aroma: miaHeTapHas Monenb W Mojenb bopa. Ilorjomenne u ucmyckaHue cBeTa
atomoM. KBantoBanue sHepruu. [I[puHImn qeicTBust 1 UCMOJIb30BAHUE JIa3epa.

CrtpoeHue aToMHOTO sifjpa. PagnoakTUBHbBIE U3TyYEHUsI U UX BO3CHCTBUE HA KUBBIC OPraHU3MBI.
DHeprus paclleIUIeHds aTOMHOTO sijpa. SlaepHas 3HepreTuka M HKOJIOTUYECKHE MPOOSIEMBI,
CBSA3aHHBIE C €€ HCIOJb30BaHUEM. PaquoakTUBHbIE U3JIYYEHHUS M MX BO3JCHCTBUE HA KUBbIE
opranusmbel. Dddext Jlomnepa. Bo3moxubie crieHapun sBoftonuu Beenennoi. ObpazoBaHue
MJIaHeTHbIX cucteM. CoJTHEeYHasi CUCTEMA.

Mexannueckue kosiebanuss U BOJHBL. CBoOonmHble KojieOanus. Ilepwoxa, yacToTa M amILIUTyda
koneOanuii. [apmoHmueckwe KojeOaHus. MareMaTHuecKuii W TPYXKUHHBIA  MasSTHHKH.
[IpeBpareHune sHePrun MpU TAPMOHHUYECKHUX KOJICOaHUSIX.

MexaHn4yecKue BOJHBI U UX BUJbl. 3BYKOBBIE BOJIHBI. YJIbTPa3ByKOBBIE BOJIHBI. YJIBTPA3BYK U €T0
WCIIO0b30BaHUE B MEIUIIMHE U TEXHUKE.

DNeKTpOMarHuTHele KojeOaHuss u  BOJHBL. CBOOOJIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHMUS.
Konebarenbubiii koutyp. @opmyna TomcoHa. BbIHYXIEHHBIE 3JIEKTpPOMarHUTHBIE KOJeOaHUS.
["apMoHnUeckre 3JIeKTPOMarHUTHBIE KOJeOaHus. DJIEKTpUUYECKHil pe3oHaHC. [lepemMeHHBIN TOK.
Onexrporeneparop. [lonydyenue u nepenaya snekTposneprun. [Ipobaemsl sHeprocoepexeHusl.
DJeKTPOMarHuTHOE IoJie. DJEKTPOMAarHWTHbIE BOJHBL. CKOpPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuHuUnBl paguocBs3u U TelaeBUAeHUA. Vcnonb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH Pa3IMYHOTO
Jrarna3oHa B TEXHUYECKUX CPEACTBAX CBS3H, MEAUIIMHE, IPU U3YUEHUH CBOMCTB BEIIECTBA.
CeroBble BONHBL. Pa3BuTHE TIpeACTaBICHUN O NPUPOAE CBETa. 3aKOHbI OTPAXEHUS U
npenomieHus cBeta. Mutepdepenmus cera. Judpakmus ceera. JudpakmumonHas pemierka.
[Tonsipusanus ceera. [Jucnepceus ceera.

JInnzel. @opMyna TOHKON JUH3BL. ONTHYECKHE TPHUOOPHI.

CamocTrosiTesibHasi padora:
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u3ydeHue Marepuaina no reme «Kocmuueckoe nznmyyenue»;

- N3yuenne mareprana no teme «CreKTpanabHbIA aHATIN3»;

- IOATOTOBKA cOOO0IIeHHS 110 TeMe «[ omorpadusi»

- IOJITOTOBKA YCTHOTO JIOKJIA/Ia ¥ TE3UCOB O TeMe (10 BBIOOPY): «DKOIOTHUECKHE TPOOIEMBI
ADC»; «Jlazepbl M UX IPUMEHEHUE»

Pa3znea 2.
XUMUSA C DJEMEHTAMHU DKOJIOT'UHN

Tema S
Brenenme.
Bonaa, pacTBopbl.
OcHOBHBIE MOHATHS
U 3aKOHbI XUMMH.
IMepuognueckuii
3aKOH U
IMepuoauyeckas
cucremMa
XHUMHYECKHX
snemenToB /1. U.
MenpaeneeBa

Conep:kaHue y4eOHOIro MaTepuaJia:

Xumuyeckass KapTMHA MUpa KaK COCTaBHAs 4acCTb €CTECTBEHHO-HAy4YHOW KapTUHBI mMupa. Poib
XUMHH B )KU3HU COBPEMEHHOTO O0IIeCTBa.

[IpuMeHeHHe MJOCTHXKEHMH COBPEMEHHOW XHMMHUM B TyMaHUTApHOH cdepe esaTeIbHOCTH
oOmiecTBa.

Bopna Bokpyr Hac. dusnyeckue 1 XMUMHUYECKHE CBOKMCTBA BOJBL. PacTBOpEeHHE TBEPABIX BELIECTB U
ra3zoB. MaccoBasi J10J1 BEILIECTBAa B paCTBOPE KaK CIoco0 BhIpaKEHHsI COCTaBa pacTBOpA.

Boansie pecypebt 3emn. KauecTBo BOAbI. 3arpsS3HUTENH BOABI U COCOOBI o4nMCTKH. JKecTkas
BOJa U ee ymArdyenue. OnpecHeHue BObI.

IIpenmer xumun. BemectBo. Atom. Monekyna. XUMHUYECKHA 53JIE€MEHT M (OPMBI  €ro
cyuectBoBaHus. [IpocTeie u ciioKHBIE BELIECTBA.

OTpakeHre XUMUUYECKUX CIO)KETOB B MPOU3BEACHUSIX XYA0KECTBEHHON JTUTEPATYPhI U UCKYCCTBA
Otkpeitue Ilepuoamyeckoro 3akona. llepmoamueckas cucreMa Xumudeckux siaeMeHToB JI. U.
Meneneesa.

3nauenue Ilepuonuueckoro 3akoHa u Ilepuoguueckoil cucteMbl XUMUYECKUX 3ieMeHToB J[. .
MeneneeBa A pa3BUTUSL HAYKU U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

J1. 1. MenneneeB 06 00pa3oBaHUU U TOCYAAPCTBEHHOM IMOJTUTHKE.

Bona B mpupoge, ObITy, TEXHUKE U Ha TPOU3BOACTBE. PU3HUECKHUE U XUMHUECKHUE CBOMCTBA BOJIBI.
OnpecHenue BOAbl. ArperatHble COCTOSHHMS BOABI M €€ IEpeXOJbl U3 OJHOTO arperaTHoro
COCTOSIHMSI B APYTO€.

IIpakTuyeckue 3aHATHS:
OuncTka 3arpsi3HEHHOM BOJBI.
Pemienue 3a1a4 Ha MacCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA

CamocrosiTesibHast padoTa:
[ToaroroButk pedepatsl o TeMe «BoaHbie pecypchl 1 0COOEHHOCTH UX MCIIOIb30BaHUS»

Tema 6
XuMHnuyecKue

Conep:xaHue y4eOHOro MaTepuasia:
XUMHYECKUH cocTaB Bo3ayxa. ATMochepa u kauMart. O30HOBBIC IBIPHL. 3arps3HeHrne atMochepbl
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npoieccsl B

U €0 HICTOYHUKMU.

armocgepe. Kucnotneie noxau. Kucinorsl u menoun. [Tokazarens KucimoTHOCTH pacTBOpoB pH

CtpoeHue KoBasienTHast cBsi3b: HemoJisipHass W noyisipHas. HMoHHas cBA3b. KaTWOHBI W aHHOHBIL.

BellecTBa. Merauueckas cBsizb. BomopoaHas CBsI3b.
Krnaccudukanus HEOpraHMUECKUX COSAMHEHHM W MX CBOMCTBA. OKCHBI, KUCIOTHI, OCHOBaHMUS,

HeopraHunyeckue
coeauHeHusA COH . . .
[Tonsitue o ruaponuse coneir. Cpena BOJHBIX pacTBOPOB COJICH: KUCTas, HEUTpaibHas, IIeJI0YHasl.
Bonopoansiit nokazarens pH pactBopa.
Mertamnsl. Obuue Gu3nIecKue 1 XUMUIECKIE CBONCTBA METAJLIOB.
Hemerannpl. O61as xapakTeprcTUKa II1aBHBIX MOATPYIINT HEMETAJIIOB HAa IPUMEPE TajOreHOB.
Baxwuelimme coeIMHEHUS METAUIOB U HEMETAJUIOB B IPUPOJE U XO3SIMCTBEHHON JNESATEIBbHOCTH
YeJI0BEKa.
Meramibl U CrjiaBbl Kak XyJO0XKECTBEHHbIM Marepuas. COeIMHEHUsS] METAJUIOB KaK COCTaBHas
4acTb CPEACTB U300pa3UTEIbLHOr0 UCKyccTBAa. HeMeTamnsl 1 X COeMHEeHNs KaK COCTaBHAs 4acTb
CpeICTB M300pa3UTEIHHOIO UCKYCCTBA.
IIpakTuyeckue 3aHATHS:
N3yuenue pH pa3nuuHbIX pacCTBOPOB C MOMOIIBIO YHUBEPCATBHOTO MHAMKATOPA.
CamocrosiTesibHast padora:
[TonroroBka pedeparoB: «IKOIOTUYECKOE COCTOSIHHE aTMocdepbl T(Ha mpumepe MOCKBBI WIH
ropoaoB MOCKOBCKO# 00acTu»
Omnpenenenue pH pactBopa cosneid.
B3anmopaeiicTBre METaIOB ¢ paCTBOPaMHU KUCIIOT U COJIEH.
Tema 7. Coaeprxanue yueOHOTro MaTepuaJa:
Xumus 4 oOpranu3M | XUMHYECKHE AIEMEHTBI B OpraHu3Me yenoBeka. OpraHu4ecKre U HEOpraHUYeCKHe BEIEeCTBa.
4yeJI0BEKA. OcHOBHBIE )KU3HEHHO HEOOXOAMMbBIE COSTUHEHUS: OCJIKHU, YTIIEBOIbI, 5KUPBI, BATAMUHBI.
Opranuyeckue CrtpoeHue OEKOBBIX MOJICKYJI. YTIIEBOIbI — TJIABHBIA UCTOYHUK SHEPTUH OpraHu3Ma. PoJb )KupoB
coeIMHEHUsI. B OpraHu3Me, XOJIECTePUH.

XuMHA ¥ KU3HD

MunepanbHbIe BelIecTBa B MPOIYyKTaX MUTaHUs, MUIEBbIe JoOaBku. COamaHCUpOBaHHOE
MUTaHUE.

OCHOBHBIE TIOJIOKEHUS TEOPUU CTPOCHUSI OPTaHMUECKUX coenHeHn. MHOTrooOpasue
OpraHM4ecKux coequHeHuil. [lonsarue nzomepun.

VYrnesonopoasl. [IpenensHele U HepeaenbHbIE YTIEBOAOPOAbL. Peakius nonuMeprusanuu.
[IpupoiHbIE HICTOYHUKH YTJIEBOIOPOIOB. YTIEBOJOPOAbl KAK OCHOBA MEXKIYHAPOIHOTO
COTPYAHMYECTBA M BYKHEHIIINI HCTOYHUK popMupoBaHus 0o keta PO.
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Kucnoponcoaep:xaiue oprannyeckue Bemectsa. IlpeacrtaButenn KUCI0po1coAepKaluX
OpPraHWYECKHUX COCIMHEHHI: METHUIIOBBIN U ATHJIOBBIN CIUPTHI, TNIMLEPUH, YKCYCHASI KUCIIOTA.
JKupsl kak croxxHbIe (QUPBL.

AJIKOTOJIM3M U €r0 OTpa)K€HUE B MPOU3BECHUAX XY0KECTBEHHOM JINTEPaTyphl U
M300pa3UTENHHOIO UCKYCCTBA.

VYTIeBoIbl: TII0K03a, Kpaxmall, HEeUII03a.

A3oTcozepkale OpraHndeckKue COeAMHCHNS. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u
ounosornueckast GyHKIHs OCITKOB.

XWUMHS 1 OPTaHU3M YEJIOBEKAa. XMMHUYECKHE IEMEHTHI B OpraHu3Me denoBeka. OpraHuyeckue u
Heopranuueckue BemectBa. OCHOBHBIEC )KM3HEHHO HEOOXOAMMBIE COEIMHEHUS: OEIKHU, YIIeBOIbI,
XKUPBI, BUTAMUHBI. YTJEBOAbl — TIJIABHBI HCTOYHMK SHEPrHUM opraHuzma. Poyib XKUpOB B
opranusme. XOJECTEPHUH U €r0 poJib B 30POBbE UEIOBEKA.

MuHepanbHble BelIECTBA B MPOAYKTaX IMUTaHMUA, NHIIEBble n00aBku. COanaHCUpOBaAHHOE
MIATaHHE.

Xumus B 0biTy. Bona. KauecTBo Bonmbl. Motomue u yuctsmue cpeactpa. [IpaBuna 6e3omacHoi
paboTHI CO CpeACTBAMHU OBITOBOW XUMHUHU.

Ponb XUMHUYECKUX 3JIEMEHTOB B XH3HH PAacTeHUU. Y A00peHHs. XMMUYECKUE CPENICTBA 3aIHTHI
pacTeHUN.

CamocrosiTesibHast padora:
[ToaroroBka pedeparon no Teme: «Poib XUMHYECKHX JIEMEHTOB B OPraHU3Me YeJIOBEKa»

Pazpea 3.
BHUOJIOI'USA C DJEMEHTAMMHA DKOJOI'MA

Tema 8
buoaorusa —
COBOKYIHOCTH HAYK
0 KUBOI mpupoje.
MeToabl HAYYHOT 0
NO3HAHUS B
OMoJIOTHH.
Hamuo6oJsee o01ue
NnpeacTaBJjeHus 0
JKU3HH.
Kiaerka

Coaeprxanue yueOHOTro MaTepuaJa:

XKupas npupona xkak OObEKT M3ydeHHUs Ouojoruu. MeToapl HucciaeloBaHUSl KUBOM MPUPOIBI B
O6uosioruu. OnpeneneHue KU3HU (C MPUBJICYCHUEM MaTepuana U3 pasfesioB (U3UKH U XHUMHH).
YPOBHU OpraHu3aluy KU3HHU.

[lonsitne «xusHb». (OCHOBHBIE TIPU3HAKM JKUBOIO: IIUTAaHWE, JbIXaHWE, BbIIEICHUE,
pa3ipaXuMOCTh, IOJABUAKHOCTb, PA3MHOXEHUE, pOCT U pa3BurHe. lloHATHE «OpraHu3m».
PazHoo0Opasue KUBBIX OPraHU3MOB, IPUHIIMIIBI X KJIAcCU(UKaLIUY.

Krnerka — eaquHMIIa CTPOCHUS U JKU3HEEATENBHOCTH oprann3ma. OOMeH BELECTB U MpeBpalieHIe
sHepruu B kietke. Monekyna JIHK — Hocurens HacneacTBeHHON HHPOPMALIUK.

YpoBHM OpraHu3ald >KWBOW MNPHUPOJBI: KIETOYHBINA, OPraHU3MEHHBIM, HaJOpPraHU3MEHHBIN.
OBonronus  KUBOro. JIBWKymime Cuibl SBOJIIOIMM:  HACJIEACTBEHHOCTb, W3MEHYMBOCTb,
€CTECTBEHHBIN 0TOOD.
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HcTopus nzydyenus kinerku. OCHOBHBIE TOJIOKEHUS KJIETOUHON Teopuu. KileTka — cTpyKTypHO-
(dbyHKIMOHATbHAS (PJIEMEHTapHAs) IUHUIIA KU3HH.

Crpoenne kieTkd. [IpokapuoThl U 3yKapuOThl — HHU3IINE M BBICIINE KJIETOYHBIE OPTaHU3MBI.
OCHOBHBIE CTPYKTYypHBbIE€ KOMIIOHEHTBHI KJIETKH 3yKapHoT. Knerounoe sapo. DyHkuus sjapa:
XpaHeHHe, BOCIIPOM3BEICHNE U TIepeiaya HaclIeACTBEHHON HH(OpMaIiK, perysus XuMHUIECKOMI
aKTUBHOCTH KJIeTKU. CTPYKTypa ¥ (PyHKIIUH XPOMOCOM. AyTO-COMBI U TIOJIOBBIE XPOMOCOMBI.
buonoruueckoe 3HaueHNEe XMMHUYECKUX 3JIeMEHTOB. Heopranuueckre BenecTBa B COCTaBE KIETKH.
Ponp Bozmbl Kak pacTBOPUTENS] M OCHOBHOIO KOMIIOHEHTa BHYTPEHHEH CpeIbl OpPraHU3MOB.
VYraeBoasl W aunuiael B kietke. CTpykrypa u Ouosnoruueckue ¢yHkimu OenkoB. CtpoeHue
HYKJICOTHJIOB U CTpYKTypa nojunykiaeoTuaubix nenei JIHK u PHK, AT®.

Bupycel u Gakteprodaru. Heknerounoe cTpoeHue, *HU3HEHHBIM IMKJI M €ro 3aBUCUMOCTH OT
KJICTOYHBIX (OpM KU3HH. Bupychl — B0O30yauTenn MHPEKIMOHHBIX 3a00JIeBaHUM; TTOHATHE 00
oHKoBHUpycax. Bupyc ummyHnonedunmra yenoseka (B1UY). Ilpodunakruka BUY-undexuuu.

IIpakTuyeckue 3aHATHS:

PaccmarpuBanue KIETOK M TKaHEH B ONTUYECKUA MUKPOCKOIL.

Habnroienue KiIeTok pacTeHH U )KMBOTHBIX O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax u
UX OIIMCAHHUE.

CpaBHEHHE CTPOCHMS KJIETOK PACTEHUM W )KUBOTHBIX.

CamocrosiTesibHast padora:
[TonroroBka noknana «[IpucnocobaeHHOCTD - Kak IpUYMHA MHOT000pa3us KU3HEHHBIX (GOpM Ha
3emie»

Tema 9
Oprannsm
yeJsioBeKa U
OCHOBHBbIE

NPOSIBJICHNS €ro
JKM3HeAeATeJIbHOCTH

Conep:kaHue y4eOHOro MaTepuaJia:

Opranusm — eauHOE 11e110€e. MHOTr000Opa3ne OpraHu3MoB.

OOMeH BemecTBOM M DJHEPrued ¢ OKPYKAWIIeH cpeloil Kak HeoOXOAMMOE YCIOBHE CY-
IIECTBOBAHUA ) KUBbBIX CUCTEM.

CrocoOHOCTh K CaMOBOCHPOU3BEICHHUIO — OJHA U3 OCHOBHBIX OCOOEHHOCTEM IKHBBIX
OpraHu3moB. JleneHue KIETKM — OCHOBa pPOCTa, Pa3BUTHS U Pa3MHOXKEHHUS OPraHHU3MOB.
becnonoe pasmuoxenue. IlosoBol mporecc U MoJoBOE pa3zMHOKeHUEe. OIIOA0TBOPEHHUE, €ro
OHMOJIOTMYeCcKOe 3HAYCHHE.

[lonsstTue 00  uWHAUMBHAyaldbHOM  (OHTOTEHE3), OSMOpPHOHAIBHOM  (3MOpHOTEeHE3) |
HOCTBMGpHOHaHBHOM Pa3BUTHHU. I/IH,Z[I/IBI/II[yaJIBHOG Pa3BUTHUC HYCJIIOBCKA M €TI0 BO3MOJKHLIC Ha-
pyLIEHUS.

OGI_I_II/IC npeaACTaBJICHUA O HACICACTBCHHOCTH W U3MCHUYHUBOCTHU. I'eneTnyeckas TCPMHHOJIOTUSA U
CHUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnmegoBanue mpusHakoB y yenoBeka. IlosoBbie
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xpomocombl. CIIETUIGHHOE C TOJIOM HaclenoBaHue. HaciencTBeHHbIE OOJE3HU YENOBEKa, HX
MpUYKHBI U TpodunakTuka. CoBpeMEHHbIE MPEACTABIECHUS O TeHE U TeHOME.

I'eneTnyeckue 3aKOHOMEPHOCTH M3MeHUMBOCTH. Kinaccudukamus Gpopm nsmeHunBocTr. Briusiaue
MYyTareHOB Ha OPTaHU3M YEJIOBEKa.

[Ipenmer, 3amaun 1 METOABI CENEKIMU. | eHETUUECKUE 3aKOHOMEPHOCTH ceniekuuu. Yuenue H. 1.
BasuiioBa o nieHTpax MHOTooOpa3usi U MPOUCXOKICHUS KYJIbTYypHBIX pacTeHui. bruorexnomnorus,
€€ JIOCTUKEHUS, IEPCIEKTUBBI PA3BUTHSL.

TkaHu, OpraHbl ¥ CUCTEMBI OPTaHOB YEJIOBEKA.

[luranune. 3HaueHWE NUTAHUS JUISI POCTA, PA3BUTUS U JKUZHEACITEIBHOCTH OpraHu3Ma.
[TumeBapenne kak mporecc (Quanueckod W XUMHUYECKOM oOpaboTku mmmm. Cucrema
MUIIEBAPUTENBHBIX OpraHoB. [IpemymnpexaeHre NUIIEBBIX OTpaBIeHU — OpromHOro THdA,
JTU3EHTEPUH, XOoJepbl. ['aCTpUT M LUPPO3 MEUEHU KaK pe3ysbTaT BIUSHUSA AJIKOrOJiI U HUKOTHHA
Ha OpraHu3M.

JlpIxaHue OpraHU3MOB Kak croco0 moxydeHus sHepruu. Opranbl AbixaHus. JKu3HeHHas eMKOCTb
nerkux. TpeHHpOBKAa OpPraHOB JbIXaHWS. DONE3HM OpraHoB AbIXaHHWS M WX NPOPUITAKTHKA.
Kypenue kak daxkTop pucka.

JIBuxenue. KocTu, MBIIIIBI, CYXOXWUJIUS — KOMIIOHEHTBHI OIOPHO-IBUTaTEIbHON CHCTEMBI.
MplieyHble JBUKEHUS U UX PETYJALUA. Y TOMJICHHE MBI [PU CTaTUYECKOW M JUHAMUYECKOU
pabore. M3meHeHHMe MBIIIBI TpPU TPEHUPOBKE, MOCIEACTBUS runonvHamMuu. [IpudnHbI
HapyIIEHUsI OCAHKHU U Pa3BUTHUS MIJIOCKOCTOIIHUS.

BuyTpeHHss cpena opranusma: KpoBb, TKaHEBask KHUAKOCTh, JInM(pa. OCHOBHbIE (PYHKIIMH KPOBH.
Kposenochas cucrema. IMMyHUTET U UMMYyHHas cucrteMa. baktepuu M BUPYCHl Kak NMpUYUHA
MH(EKIIMOHHBIX 3a00JI€BaHUN.

WNunuBunyanpHoe pasBurve opraHusma. IlomoBoe co3peBanue. MeHcTpyaluss M IOJUTIOLMS.
OmnonorBoperne. OOpa3oBaHWE W pa3BUTHE 3apojblllla W IUIOJA. bepeMeHHOCTh W POJIBI.
BrusiHue HapKOTEHHBIX BEIIECTB (Ta0aka, amKoroisi, HApKOTUKOB) HAa pPa3BUTHE U 370POBHE
yenoBeka. HacrecTBeHHbIE U BpOXKACHHBIE 3a00JI€BaHMs, IEPEAAIOIINECS IOJOBBIM ITyTEM:
CIHUA, cudumuc u ap.

IIpakTHYecKkHne 3aHATHSA:

YTomieHrE pH CTaTUYECKON U JUHAMUYECKOM padoTe.

Pemenue OJICMCHTAPHBIX TCHCTUYCCKUX 3a/1a.

AHanu3 ¥ OlleHKa THYECKUX aCTIeKTOB Pa3BUTHUSI HEKOTOPBIX MCCIIETOBAaHUN B OMOTEXHOJIOTHH.

CamocrosiTesibHast padoTa:
[ToaroroButs pedepartsl: «IIpodrmakTuka MHPEKIMOHHBIX 00JIe3HEH», «boe3Hn yenoBeka,

17




BbI3BaHHbIE OakTepusiMu», «CIINI-yyma 20 Beka»

Tema 10
YenoBek u
OKpY:Kawuas
cpena.
Bun.
IKOCHCTEMBI

Conep:kaHue y4eOHOIro MaTepuaJia:

[TonsTHS OMOTEOIIEHO3a, IKOCHCTEMBI U OMoc(hephl. Y CTOWYMBOCTD SKOCUCTEM.

BozneiictBue skonormyeckux (hakTOpoB Ha OpraHuW3M 4YelloB€Ka U BIMSHHE JeSTebHOCTH
4eJI0BEKa Ha OKPYXKAIOILYIO Cpeny (SII0XMMHUKATHI, IPOMBIIIJIEHHBIE OTXO/bI, paAHaLUs U IpyTHe
3arpsi3HeHus1). PalimoHanbHOE TPUPOIOTIOIB30BaAHHUE.

DOBOJIIOLIMOHHASL TEOpUsT M €€ pojb B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYUHOM
KapTuHbl Mupa. Bun, ero kpurepuu. [lonynsauus kak CTpyKTypHasl €IMHMLIA BHJIA U BOJIOLUH.
Cunrernueckas teopus 3Bomtouuu (CTI). [IBuxymiue cuiibl 3BoItOIUU B cooTBeTCTBUU ¢ CTO.
PesynbTarsl 3Bomtonuu. CoxpaHeHne MHOrooOpasus BUJOB KaK OCHOBA YCTOWYMBOTO Pa3BUTHUA
o6uocdepsl. [IpuunHbl BBIMUpaHUs BUJOB. bruonornueckuii mporpecc 1 GMOJIOTHYECKUA perpecc.
['unoTe3bl MPOUCXOXKIEHUS >KU3HU. YCIOXKHEHHE >KMBBIX OpPraHM3MOB Ha 3emiie B Ipolecce
9BOJIIOLIMU. AHTpONOIeHE3 U €ro 3aKOHOMEPHOCTH. JloKazaTenbCTBa pPOJCTBA 4YEJIOBEKA C
MJIEKOTIMTAIOMIMMHU  KUBOTHBIMU. OKOJOTMYecKHe (akTOphl aHTPOIOTeHe3a: YCIOXKHEHHE
MOMYJISLMOHHON CTPYKTYpbl BHJAA, U3FOTOBJIEHHUE OpPYAUH TpyAd, IEPEXO0J OT PACTUTENBHOIO K
CMEIIaHHOMY THUITy IMUTaHUs, UCIOIb30BaHue OrHs. llosBieHne MBICTUTENBHON JESTENbHOCTH U
YWICHOpa3eabHOU peun. IIponcxoxaeHne 4enoBeueckux pac.

[Ipeamer m 3amaum SKOJOTHHU: YYEHHE 00 SKOJOTHUECKHX (DaKTOpax, YUeHHE O COOOIIECTBax
OpraHu3MoB, yueHHe 0 Orocdepe.

Dkosorudeckue (HakTopbl, 0COOEHHOCTH UX BO3JEHCTBHUSA. DKOJIOTHYECKask XapaKTEepUCTUKA BUA.
[Tonsatue 06 skonoruueckux cucremax. Llenmu nuranus, Tpoduyeckne ypoBHU. broreornenos kak
HKOCHCTEMA.

buocdepa — rnobanbHas skocuctema. Yuenue B. . Bepuaackoro o Ouochepe. Ponp xKuBBIX
opranu3mMoB B Omocdepe. buomacca. buomorndeckuii KpyroBopoT (Ha MpuUMepe KpyroBopoTa
yraepona). OCHOBHBIE HampaBiCHUs BO3ACUCTBHUS uenoBeka Ha Ouocdepy. Tpanchopmarms
€CTECTBEHHBIX IKOJIOTHYECKHX cucTeM. OCOOCHHOCTH arpodKOCHCTEM (arpolleHO30B).

IIpakTHYecKkHre 3aHATHSA:

[ToaroroButk noknan: «OxpaHa MPUPOIHBIX PECypcoB Ha MpuMepe MOCKOBCKON 00J1acTh»
Omnwucanne ocoOeit Buaa Mo MOpPOoIOTHIECKOMY KPUTEPHIO.

AHanu3 1 OLeHKA Pa3JINYHbIX TUIOTE3 IPOUCXOKICHUS KU3HHU.

AHaJi3 ¥ OLIEHKA PA3JIMYHbIX TUIIOTE3 MPOUCXOKICHHS YETOBEKA.

CocrapieHue cxeM nepeaadyu BEUECTB U SHEPTUM (LNl MUTaHUA).

CpaBHHTEIIbHAS XapaKTEPUCTUKA MPUPOJIHBIX SKOCUCTEM U arpO3KOCUCTEM CBOEM MECTHOCTH.
Pemrenne sk0a0rnyeckux 3amad.
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AHanu3 M OIeHKa MOCIEICTBUI COOCTBEHHOW AEATEILHOCTH B OKPYIKAIOIIEH cpesie, TI00aTbHBIX
9KOJIOTHUYECKHUX MPOOJIEM M MYTEH WX PEIICHUS.

Bcero:

149

NupuBuayaibHblii MPoeKT - ocobast Gopma opraHm3anmu 00pa3oBaTEIBLHOU NEATENLHOCTH OOYYaIOUIMXCS, CTPYKTypa
KOTOpO# mpubrmkeHa K (GopMary HAyYHOTO HCCIEIOBAHHS U COICPKHUT JOKA3aTEIbCTBO aKTyalIbHOCTH M30pPaHHON TEMBI,
OlpeleieHne Hay4YHOW mpoOiembl, mpeamera W OOBEKTa HCCICIOBaHMSA, IENed W 3agad, METOJO0B, HCTOYHHKOB,
uctopuorpaduu, 00001IeHUE Pe3yIbTATOB, BBIBOIBI.

NuauBuayaJbHblii MPOEKT BBINOIHSAETCS OOYYalOUIMMCS CaMOCTOSITENbHO TOJ] PYKOBOJCTBOM IPEMNOJABATENsI COTJIACHO
BbIOpaHHOW TEME B paMKax JaHHOM JIMCUUIUIMHBI WM B YUCIIE IPYTUX U3Y4aeMbIX YUEOHBIX MPEIMETOB.

Temut peghepamos (00K1a008), NPOEKMOE:

Martepusi, GopMbl €€ ABUKEHUS U CYILIECTBOBAHMSL.
IlepBsiii pycckuit akanemuk M.B. JIomoHOCOB.
HckyceTBO 1 ipoLece MO3HaHHUs.
®u3KnKa U My3bIKaJIbHOE UCKYCCTBO.
[[BeTOMYy3bIKA.
@u3nka B COBPEMEHHOM LIUPKE.
Pu3n4eCKre METOBI UCCIECA0BAHNS IAMATHUKOB HCTOPUH, APXUTEKTYPBI U IPOU3BEICHUN UCKYCCTBA.
HayuHo-TexHuueckuii mporpecc 1 npo0aemMbl IKOJIOTHH.
buorexHonorus u reHHas nHxxeHepus — rexnonorun XXI Beka.
HaHoTexHonorns Kak IpMOpUTETHOE HANPABICHNUE Pa3BUTHs HAYKU U pou3BoJcTBa B Poccniickoit denepanuu.
OxpaHa OKpy>KaromIel cpeapl OT XMMHUYECKOTO 3arps3HEHUS.
PacTBOpBI BOKpYT Hac.
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VYcTpaHeHue )KeCTKOCTH BOJIbl HA TPOMBIILIEHHBIX TPEANPUATHUSX.

Wcropuist BOBHUKHOBEHUS M Pa3BUTHUSL OPTaHUYECKON XUMUHU.

YrneBoabl U UX POJIb B JKUBOU NMPUPOJIE.

XKupsl Kak MPOTYKT MUTAHUSA U XUMUYECKOE ChIPhE.

HexBartka mpogoBoasCTBUS MpobIeMa Kak TI00aibHasi Mpo0OJieMa YeI0BEUeCTBA U Iy TH €€ PeIICHUS.
CpencTBa rUrueHbl Ha OCHOBE KMCJIOPOICOACPKAIIUX OPraHUYECKUX COSTUHEHUM.

Cunretnueckue moroiue cpeacrsa (CMC): JOCTOMHCTBA U HEJIOCTATKH.

Hedbuuut O6enka B MUIIEBBIX MPOIYKTaX U €ro MPeooJieHe B paMKax INI00aIbHON TPOIOBOJILCTBEHHOM MPOTPaMMBI.
B.1. Bepuanckwuii u ero yuenue o ouochepe

Hcrtopus u pazBuTHE 3HAHUM O KJIETKE

Oxkpy>karoras 4eIoBeKa cpeia M €€ KOMIIOHEHTHI: Pa3IMvHbIE B3TJISAbI HA OJHY IIPOOIeMYy.
[Tonynauus Kak equHUIa OMOJIOTUYECKON IBOJTIOIUHU

[Tonynsiuuyst Kak K0JIOTHYECcKasi €MHULIA.

CoBpeMeHHbIE B3IJIsAbl HA OMOJIOTUYECKYIO SBOJIOLIMIO

CoBpemeHHbIE B3IJI/Ibl HA TPOUCXOK/ICHHUE YEJIOBEKA: CTOJIKHOBEHUE MHEHUI

CoBpeMeHHbIE METO/IbI UCCIIEIOBAHUS KIETKH.

Cpenbl 00UTaHMsI OPraHU3MOB: IPUUUHBI PA3HOOOpaA3HSL.
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3. YCJIIOBUSA PEAJIM3AIIUU TPOT'PAMMBI TIUCHUTIJINHBI

3.1. TpeGoBaHusl K MaTEePHATbHO-TEXHMYECKOMY O0ecredeHHI0

Peanmaum{ yqe6H0171 JUCHUITIINHBI Tpe6yeT HaJIM4usg KaOWHeTa eCTECTBO3HAHUS C
MGTOHHKOﬁ InpcerogaBaHus. Kabuner YKOMILICKTOBAH CHeHHaHHSHpOBaHHOﬁ Me6eJ'II>IO,
OTBEYAIOIIE BCEM YCTAHOBJICHHBIM HOpPMaM H TpPeOOBAHUSAM CTON YYEHUYECKHU
JIBYXMECTHBIN, CTyJ YYEHUUYECKUW, CTOJI [l MPENnoAaBaTelisi, CTyJ JJIsI IPEMNOAaBaTeNs,
MCJIOBAaA  A0CK4, HOOCKAa HWHTCPAKTHUBHAA, TCXHUYCCKUMU CpPCACTBAMU O6y‘IeHI/I}I
(HGPEHOCHa}I ayanuo Hu BnneoannapaTypa); HarJs1iIJHbIC nmocoomss — Ta6J'II/IHBI JJIA
odopmieHus kabruHeTa, MIaKaTsl, y4eOHbIE MaTepHAIIBI.

3.2. Meroanyeckue PpeKOMEHIAUMH K BbINOJHEHHI0) BHeEayJAUTOPHOM

CaMOCTOSITeJIbHOU padoThl

CamocTtosaTenbHas paboTa - 3TO IJIaHUpyemas paboTa CTYJIEHTOB, BBITIOJHSEMAs IO
3aIaHAI0 W TPU  METOJUYECKOM PYKOBOJCTBE IMpemojaBarensi, HO 0e3 ero
HEIMOCPEJACTBEHHOTO y4aCTHsI.

CamocTtosaTenbHass paboTa BBIMOJHIET pPAA  (PYHKIWNA, Cpead KOTOPHIX OCOOEHHO
BBIJICIISTIOTCS:

- pasBuBaromas (TOBBIMICHUE KYJBTYPHl YMCTBEHHOTO TpyJAa, MPHOOIICHUE K
TBOPYECKUM BHJIaM JCSATEIBHOCTH, OOOTaIlleHWe HHTEIUICKTYaIbHBIX CIIOCOOHOCTEH
CTYJICHTOB);

- OpUEHTHpYIOIAsg U CTUMYJUpYylomas (mpoueccy oO0ydeHUs MPUAAETCS YCKOPEHUE U
MOTHBALIMS);

- BocrnuTarenbHas (QopMUpYIOTCS M pa3BUBAIOTCA TpodeccHoHaNIbHBIE KadyecTBa
CIICLMAJINCTA);

- UCCIIeZIOBATENbCKas (HOBBIA YPOBEHD MPO(ECCHOHATBHO-TBOPUYECKOTO MBIIIIICHUS);

- uHpopMaImoHHO-00y4Jaroas (y4deOHasi AesATEeIbHOCTh CTYACHTOB Ha ayJIUTOPHBIX
3aHATHAX).

OHUM U3 OCHOBHBIX BUJIOB JAESTEILHOCTH CTYACHTA SIBISETCS CAaMOCTOSITENIbHAs paboTa,
KOTOpasi BKIFOUAET B ce0sl M3ydeHue JIEKIIMOHHOTO Marepuaia, y4eOHUKOB M y4eOHBIX
mocoOuii, TMEPBOMCTOYHUKOB, MOATOTOBKY COOOIIEHWN, BBICTYIUICHHS Ha TPYMNIOBBIX
3aHATUSX, BBITIOJTHEHHE 3aJIaHUH TTPEIojaBaTesl.

[lenpl0 CaMOCTOSATENBHBIX 3aHATHHA SBISAETCS CaMOCTOATENbHOE Oosiee TIIyOOKOe
M3yYE€HHUE CTYJAEHTAMH OT/ACJIBHBIX BOIPOCOB Kypca ¢ MCMOJIb30BAHUEM PEKOMEH1yEeMOM
JIOTIOJTHUTEILHON JTUTEPATYPhI U IPYTUX UHOOPMAIIMOHHBIX HCTOYHUKOB.

3aauaMu CaMOCTOATEIbHOU PabOTHI CTYA€HTOB SIBJISIFOTCSL:

- CUCTEMaTU3alMs U 3aKPEIICHUE MOJYYEHHBIX TEOPETUUECKUX 3HAHUM U TPAKTUYECKUX
YMEHHH CTYJEHTOB;

- yriyOneHue v paciupeHrne TEOPETUICCKUX 3HAHUM;

- (hopmupoBaHUEe yMEHUS UCTIOIL30BaTh CIPABOYHYIO JINTEPATYPY;

- pa3BHUTHE IO3HABATEIBHBIX CIOCOOHOCTEH M AKTUBHOCTH CTYJCHTOB: TBOPYECKOMN
WHULIMATUBBI, CAMOCTOATENIbHOCTH, OTBETCTBEHHOCTH U OPTraHU30BaHHOCTH;
BreaynutopHas camocTosiTenbHasi paboTa BKIIFOYAeT Takue (popmbl paboThI, KaK:

1. UaauBuayaibHble 3aHATUS (IOMAITHUE 3aHIATHA):

- HM3y4YE€HHE MPOrPaMMHOI0 MaTepualia AUCHUIUIUHBI (paboTa C y4eOHUKOM U
KOHCIIEKTOM JICKI[UH);

- N3Y4YEHUE PEKOMEHYEMBIX JIMTEPATYPHBIX UCTOYHUKOB;
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- KOHCIIEKTUPOBaHUE UCTOYHUKOB;
- BBITIOJIHEHUE KOHTPOJBHBIX padoT;

- paboTa co CJIOBapsSIMU U CITPAaBOYHUKAMU;

- paboTa ¢ 31eKTpOHHBIMU HH(POPMAIIMOHHBIMU pecypcaMu U pecypcamu Internet;

- COCTaBJICHUE IUIAHA U T€3UCOB OTBETA HA JICKLNU;

- BBIIIOJIHECHHUE TECTOBBIX 3aJaHUM;

- peueHue 3a1ay;

- IOATOTOBKA NPE3CHTALIN;

- OTBETHI HA KOHTPOJbHBIE BOIPOCHI;

- aHHOTHPOBaHUe, peeprupoBaHne, peLieH3NPOBAHIE TEKCTA;

- HaIllMCaHUe 3Cce, TE3UCOB, JOKIIA0B, pe(eparos;

- paboTa ¢ KOMITBIOTEPHBIMU MTPOTPAMMaMHU;

- TOJArOTOBKa K 3a4ery (Iu¢(depeHIpOBaHHOMY 3ayeTy), 3K3aMEHy U JIpyTruM
(dopMaM KOHTPOJISL.

2. I'pynnoBasi camocTosiTeNlbHasl paboTa CTy/I€HTOB:

- MOATOTOBKA K 3aHATHUSM, IPOBOJAMMBIM C HCIOJB30BAHUEM AKTHUBHBIX (OpM
0o0y4deHus (KpyIJIbI€ CTOJIbI, I€J0BBIE UTPbI);

- aHaJn3 AENOBbIX CUTyalu (MUHU-KEMCOB) U JIp.:

- yuactue B IHTepHeT - KoH(pepeHIHSIX.

3. TlonmyueHune KOHCYJbTAUMWA [Js pa3bACHEHH 1O BONpPOCaM H3ydaeMOoOu
JUCLUIIIUHBL.

Haubonee vacto mpu u3yuyeHUU AMCUUIUIMHBI UCHOIB3YIOTCS CIEAYIOIINE BHIBI
CaMOCTOSITENIbHON pabOThI CTY/I€HTOB:

- mouck (mogdbop) mauTepaTypel (B TOM YHUCIE JJIEKTPOHHBIX MCTOYHUKOB
uH(pOpMallnN) 10 3aJJaHHO! TEME;

- IOATOTOBKA pedeparos;

- IOATOTOBKA JTOKJIAJ0B.

Pedepar - dopma mucemenHoit pabotei. Kak mnpaBuio, pedepar sBIseTcs
CaMOCTOSITENIbHBIM  OUOIHOrpa)UuecKUM HUCCIEIOBAaHUEM CTYACHTA, HOCSIIHUM
onucareIbHO-aHAIUTUYECKUi xapaktep. O0bem pedepara moxeTr nocturath 10-
15 ctpanun. IlogroroBka pedepara moapazymMeBaeT CaMOCTOSITETLHOE W3YUYCHHE
CTYJEHTOM HECKOJBbKUX JIMTEPATYPHBIX HCTOYHUKOB (MOHOTrpaduii, Hay4dHBIX
crarTed W T.A4.) IO TEeMe, HE pacCMAaTpUBAaeMOM NOAPOOHO HA JIEKIUH,
CUCTEMAaTH3allMI0 MaTepualla M KpaTkoe ero wusioxeHue. llenp HanumcaHus
pedepara - NPUBUTHE HABBIKOB KPATKOTO M JIAKOHUYHOIO IPEICTaBICHUS
coOpaHHBIX MaTepuaJioB U (AKTOB B COOTBETCTBUM C TpPEOOBAHUSAMH,
IPEIbSABISEMBbIMU K HAYUYHBIM OTYETaM, 0030paM U CTaThsIM.

Pabora cTyneHTa Haj pedepaToM BKIIFOUAET CIAEAYIOIIUE ONEPaIiu:

- pacCMOTpEHHE TeMBI (110 €€ HA3BAHMUIO);

- BBIIBJIICHHE JIMTEPATYPHBIX UCTOUHHUKOB MO JAHHOU TEME;

- O3HAKOMJIEHHE C COAEPKAHMEM UCTOYHUKOB, HAIIPABJIEHHBIM Ha OCMBICIIEHUE €TI0
BHEIIIHEN U BHYTPEHHEN CTPYKTYPHI;

22



- paboTa HaJ BbIJCICHUEM TJIABHBIX CMBICIIOBBIX KOMIIOHEHTOB TEKCTa (KJIFOYEBBIX
CJIOB U MPEIJIOKECHUN);

- 0TOOp HamboJee BAXKHBIX CBEJCHHUM U3 BBIJCIEHHBIX ()PArMEHTOB;

- COCTaBJICHHE «CBS30K» M3 OTOOPAHHOTO MaTepuaja B COOTBETCTBHM C JIOTUKON
U3TI0KeHUs (PaKTOB;

- Harncanue pedepara.

Pedepar B cTpyKTypHOM OTHOLIEHUU JOHKEH BKIIOUYATH:

- CofIepKaHue;

- BBEJICHUE;

- cOOCTBEHHO pedepaTuBHYIO YacTh (M3JI0)KEHUE OCHOBHBIX MOJOKEHUMN MO TUIaHY
C COOTBETCTBYIOLIMMH HA3BAHUSAMH U HYMEPALUEN);

- 3aKJTIOYEHHUE;

- CIIMCOK MCTOJIb30BaHHON JUTEPATYPHI.

Texkcr pedepata AOKEH MMETh CBA3aHHOE, IebHOE mocTpoeHue. Coaep:xaHue
pedepaTta [ODKHA NPOHU3BIBATH TJIaBHAs WHJed, KOTopas OOBEAUHSET BCe
UH(OPMAIMOHHBIE AJEMEHThl MCTOYHHMKOB, a TaKXke NpUBOAUMBIE (akThl. [Ipu
ATOM JIOITYCKAETCA COXPAHEHHE OTIEIbHBIX CTPYKTYPHBIX 3JIEMEHTOB OpUTHMHAJIA.
OpHako He JOMYCTUMO THPOCTOE IMEPENUChIBAHUE TOJIOKEHUE JUTEPaTypPHBIX
MCTOYHUKOB. SI3bIK TOJKEH OBITh KPATKUM, SICHBIM, TOCTYITHBIM.

Pedepar omeHUBACTCSI HCXOSI U3 CIIEIYIONIMX KPUTEPHEB:

- TIOCTaBJIeHA JIU 1eJb B padore;

- CyMeJI JIi CTYAICHT CAMOCTOSITENIbHO COCTABUTh JIOTHYECKHIA TIJIaH K TEME M PEaTi30BaTh
ero;

- KAKOB HAay4YHBI yPOBEHb pedeparta;

- cOOpaH JIi TOCTATOYHbBIH (haKTHUECKUI MaTepHUa;

- YIAJI0Ch JIX PAaCKPBITh TEMY;

- MMOKa3aHa JIi CBSI3b PACCMAaTPUBAEMOM TEMbI C COBPEMEHHBIMHU TPOOJIEMaMi HAYKH U
001IIeCTBa, CO CMEIUATBHOCTHIO CTYICHTA;

- KaKOB aBTOPCKUM BKJIAJ B CHUCTEMaTH3allUI0, CTPYKTYpUpPOBAHUE MaTepHalia, B
COCTaBJICHUH 3aKJIFOUEHHUS; - JOCTUTHYTA JIU L[EJIb pa0OTHI.

VYriyOneHHOMY HW3Y4YeHMIO MaTepuaia IO OTIEIbHBIM pasjiesiaM JUCHUILIMHBI
CIOCOOCTBYET MOATOTOBKA CTYJCHTAMHU JOKJIAI0B.

Jlokmam — 3TO camocTosATenbHas paldoTa, aHAIM3UpPYMOMas u 00oOmaromas
nyOJauKauyu 1O 3aJaHHOW TeMaTUKe, Mpeanojiaraiomas BbIpaOOTKy U
000CHOBaHHE COOCTBEHHOW IO3UIIMK aBTOpPa B OTHOILIEHWH pPaccMaTpUBaEMBbIX
BompocoB. Hamucanuio Aokiaga MpeamecTBYeT HM3yYEHUE UIMPOKOTO Kpyra
MePBOMCTOYHUKOB, MOHOrpaduii, crarei, 0000IIeHHE JIUYHBIX HAOIIOCHUM.
PaGota Hax [OKJIAJOM CHOCOOCTBYET pAa3BUTHIO CaMOCTOSTEIBHOTO, TBOPYECKOTO
MBINUICHUWS, YUYUT NMPUMCHATD ITOJYYCHHBIC 3HAHWA HA MMPAKTUKE ITPHU aHAJIN3C PA3JIMYHBIX
aKTyanbHBIX poOsieM. Pexomenayemoe Bpems goknana - 10-12 MunyT.

HemnpeMeHHBIM yClIOBHEM 3aKpEIUICHUSI TEOPETHUCCKUX M MPAKTUICCKUX 3HAHHMA
CTYJICHTOB SIBJIIE€TCA  BBINIOJIHEHME UMK JoMamHux 3aganuil. Komnemxk
obOecrieunBaeT y4eOHO-METOJUYECKYI0 M MAaTepUaJbHO-TEXHUYECKYI0 0azy aiid
OpraHu3alMKi CAMOCTOSITEILHONU PabOThI CTYIEHTOB.

bubmmoreka kouiemka 0o0ecreunBacT:
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- Y4eOHBIN Mporecc HeOoOXOAUMON JuTepaTypor U mHopManueil (KOMIUIEKTyeT
Ooubnmuoteunblii  (HoHJ ydeOHOH, METOMWYECKOW, HAy4YHOW, MEePUOIUUYECKOH,
CIOPaBOYHOW M XYAOXKECTBEHHOM IUTEPAaTypoOll B COOTBETCTBHUM C Yy4e€OHBIMU
IIJJAHAMM U IPOrPaMMaMHM, B TOM YHCJIE HA DJIEKTPOHHBIX HOCUTEISX);

- JIOCTYIl K OCHOBHBIM HMH(OPMAIIMOHHBIM 0Opa30BaTEeIbHBIM pecypcam,
uH(GOPMaIIMOHHON 0a3e JaHHBIX, B TOM uHcie Oubianorpaduyueckoil, BOSMOKHOCTb
BbIX0Ja B MIHTEpHET.

ITpenMeTHO-LIMKIIOBBIE ~ KOMMCCHM  pa3padaThlBalOT:  y4EOHO-METOAUYECKHE
MaTepuaibl, MporpamMmsl, MOCOOUs, MaTepualibl MO y4e€OHBIM AMCLUILIIMHAM B
COOTBETCTBUM C  (pefepalbHBIMU  TOCYJAapPCTBEHHBIMU  00Opa30BaTEIbHBIMU
CTaHAapTamMHl. Y4yeOHble NPOrpaMMbl PACKpPBIBAIOT PEKOMEHIYEMBIH PEXUM H
XapakTep pa3jMyYHbIX BUAOB YYEOHOH pabOThl (B TOM YHCIIE CAMOCTOSTEIbHOU
pa®oThl HaJA PEKOMEHJIOBAaHHOW auTepaTypoi). [[ns MOATrOTOBKH K 3aHATHIM,
TEKyIIEMy KOHTPOJK) M IPOMEKYTOYHOW AaTTECTAllMM CTYAEHTbI MOTYT
BOCTIOJIb30BaThCSl  AJIEKTPOHHOW OMOMMOTEKOW KOJuleqka, TJ€ OHU HMEIOT
BO3MOXXHOCTh TMOJYYHTh JOCTYNl K Y4eOHO-METOJUYECKMM MaTepHajlaM Kak
OMOMMOTEKN KOJUIeKa, TaK M HMHBIX DJIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM. B
CBOIO Oue€pe/b, CTYyJEHThl MOTYT B35Th Ha JOM HEOOXOIHMMYIO JHUTEpaTypy, a
TaKXe BOCITOJIb30BATHCS YUTAJIBHBIM 3AJIOM.

3.3. UudopmanuonHoe odecriedyeHue 00ydeHust
IlepeyeHb pekoOMeHyeMbIX Y4eOHbIX U3IaHU
OcHoBHas IuTEpaTYypa

CwmupaoBa, M. C. EcrecTBo3HaHue : y4eOHUK U MMPAKTUKYM JIJISI CPETHETO
npodeccuonanbaoro oopazosanus / M. C. CmupuoBa, M. B. Boponenko,

T. M. CmupnoBa. — 2-e u3a. — Mocksa : U3gatensctBo FOpaiit, 2020. —
332 ¢. — (Ilpodeccunonansuoe odpazoBanue). — ISBN 978-5-534-09495-4. —
Tekct : anektponnslii // IBC FOpaiit [calit]. — URL: https://urait.ru/bcode/448852

Ceupunos, B. B. EctecTBo3Hanue : yuebHOe mocooue st CpeTHETO
npodeccuonansHoro oopasosanus / B. B. Ceupunos, E. . Ceupugosa. — 3-e usn.,
uctp. u gon. — Mocksa : U3patensctBo FOpaiit, 2020. — 310 ¢. —
(ITpodeccuonanbuoe odpazosanue). — ISBN 978-5-534-10099-0. — Texker :
anextpoHHbIl // bC FOpaiit [caiit]. — URL: https://urait.ru/bcode/448770

JlonoJIHUTeIbHAS JIUTEPaTypa

EctecTBo3HaHME : y4eOHUK 7151 CpeiHEro npodeccuoHaibHOro 00pazoBaHus /
B. H. JIaBpunenko [u np.] ; noa penakuueit B. H. Jlappunenko. — 5-e usn.,
nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2019. — 462 ¢. —
(ITpodeccuonanbuoe odpazosanue). — ISBN 978-5-534-05090-5. — Texker :
anekTpoHHbii // OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/428016
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Cypuxkos, B. B. EctecTtBo3nanue: ¢usuka : yueOHOE mocodue st CpeTHero
npodeccuonansHoro oopasosanus / B. B. CypukoB. — 6-e uzn., ucrp. u 10m. —
Mocksa : U3gatensctBo Opaiit, 2020. — 143 ¢. — (ITpodeccuonansuoe
oOpaszoBanue). — ISBN 978-5-534-06437-7. — Texkcr : anexkrponnsiii // 9bC
FOpaiit [caitT]. — URL: https://urait.ru/bcode/454741

CwmupnoBa, M. C. EcrtectBo3Hanue: reorpadusi, OMOJIO0THs, SKOJIOTUs : yueOHOoe
nocobue aig cpeaHero npodeccruonansHoro oopazosanus / M. C. CmupHOBa,

T. M. CmupnoBa, M. B. Boponenko. — Mocksa : M3narensctBo FOpaiit, 2020. —
271 c. — (Ilpodeccuonanbuoe odpazopanue). — ISBN 978-5-534-12798-0. —
Tekct : anextponnslii // OBC IO0paiit [caiit]. — URL: https://urait.ru/bcode/448329

ba3bl 1aHHBIX, HHPOPMALMOHHO-CNIPABOYHbIE U MOUCKOBbIE CHCTEMBbI:

I'openop A.A. KoHmenuuu COBPEMEHHOTO €CTEeCTBO3HaHUS 4-¢  H3.

YuebHoe mocobue s akagemudeckoro OakamaBpuara. M.: FOpaiit ObC, ObC:

www.biblio-online.ru, 2015

CmupnoBa M.C., Hexmonoa M.B., CmupnoBa T.M. ECTECTBO3HAHUNE.

Y4eOHUK 1 TPaKTUKYM JIJIs1 MpUKiIagHoro OakamaBpuara. M.: FOpaiit 9bC, ObC:

www.biblio-online.ru, 2015

http://class-fizika.nard.ru/ - «KnaccHas qocka ajist m0003HATETBHBIX»;

http://physiks.nad/ru/ - «®u3uka B aHUMAIUAX»;

http://interneturok.ru - / «Buaeoypoku 1o npeaMeTaM MIKOILHONW MPOrpaMMbI» - U
ap.);

chemistry-chemists.com/index.html - 37eKTpOHHBIN KypHaAT «XUMHUKH U XUMHUS»;

pvg.mk.ru - onmumnuana «Ilokopu BopoObEBEI TOPEI»;

hemi.wallst.ru - «Xumus. OOpa3oBaTeIbHbIN CANUT JUIs IIKOJIBHUKOB;

www.alhimikov.net - OGpa3oBaTeIbHBIN CAUT JIsI MKOJBLHUKOB;

chem.msu.su - DnekTpoHHas OMOIMOTEKA [0 XUMUHU;

www.enauki.ru — HMHTEpHET-W3JaHHME i1 yuyuTenel «EcTecTBeHHbIE HAyKH»;

hvsh.ru - xypHan «XuMus B MIKOJIE»;

www.hij.ru/ - «XuMus u )KU3Hb»;

chemistry-chemists.com/index.html - 37€eKTpOHHBII KypHaNT «XUMHUKU U XUMUS»;

http://biology.asvu.ru/ - Bcsi Ouonorus. CoBpeMeHHass OHWOJIOTHS, CTaTbH,
HOBOCTH, OMOJIMOTEKA,

http://window.edu.ru/window/ - eguHOe OKHO JOCTynma K 0Opa3oBaTelIbHBIM
pecypcam UHTEpHET no Guosioruu;

http://ic. krasu.ru/pages/test/005.html - TecTbI 110 GHMOIOTHH.
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUASA
IMPOI'PAMMBI JUCIHHUTIJIMHBI

KoHTpoJIb U OLIeHKA PEe3yIbTaTOB OCBOEHUS YUEOHOMN NUCHUTIIIMHBI
OCYILIECTBIIAIOTCS IPENOAABATEIEM B POLIECCE MPOBEACHUSA TEOPETHUECKHX,
IPAKTHYECKUX U TaOOPATOPHBIX 3aHITHIA U BBITOJIHEHUSI KOHTPOJIBHBIX padboT U

TCCTUPOBAHUAI.

PesynbTaThl 00y4yeHus

@DopMbI U METOAbI KOHTPOJISI M OLIEHKH
pe3yJbTATOB 00yUYEeHHUs

JIMYHOCTHBIX:
- YCTOWYMBBI  HMHTEpEC K HCTOPUH U
JOCTUKEHHUSIM B OOJACTH €CTECTBEHHBIX HayK,
YYBCTBO TOPAOCTH 32 POCCHICKUE €CTECTBEHHbIE
HaYyKH;
- TOTOBHOCTh K HPOAOKEHHIO 00pa3oBaHUS,
MOBBIIICHUIO  KBaTM(UKALIUKW B  M30paHHOMN
npodeccuoHaNbHON  N1eATENbHOCTH, HCHOJb3YS
3HAHUS B 00JIACTH €CTECTBEHHBIX HAYK;
- OOBEKTMBHOE  OCO3HaHHE  3HAYMMOCTHU
KOMITETEHITMI B 00JIACTH €CTECTBEHHBIX HAYK IS
yenoBeKka W oOlIecTBa, yMEHHE; HCIOIb30BaTh
TEXHOJIOTUYECKHE  JOCTIKEHUST B  o0nactu
bU3uKA, XUMHH, OWOJIOTMHM JUIsl TIOBBIIICHHS
COOCTBEHHOTO HWHTEIJICKTYyallbHOTO pPa3BUTHUS B
BBIOpaHHOW TIPO(PECCHOHATILHON ACSATEIHHOCTH;
- yYMEHHE TMpPOaHAIM3UPOBATH TEXHOTCHHBIE
TTOCJICNICTBHS JIJIsI OKPY>KAIOIIEH cpeibl, OBITOBOM
Y TIPOU3BOJICTBEHHOM JCSITEILHOCTH YEIIOBEKA;
- TOTOBHOCTb CAMOCTOATEIbHO NOOBIBaTh HOBHIE
st cebst €CTECTBEHHOHAYYHBIC
3HAHUSA, UCIONB3YysSd [UIsI 3TOTO JOCTYIHBIE
MCTOYHUKU MH(POPMALINY;
-YyMEHUE yOpaBisATh CBOEH TMO3HABATEIbHOU
JeSITeNbHOCTHIO, TIPOBOJIUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;
- yMEHHE BBICTpPAUBAaTh KOHCTPYKTHBHBIE
B3aMMOOTHOLICHUSI B KOMaHAE IO PEUICHUIO
o0mIMX 337124 B 00JIACTH €CTECTBO3HAHUS;

MeTanpeaMeTHbIX.
- OBJIQJICHUE YMEHHUSIMHU U HABBIKAMH Pa3INIHBIX
BUIOB IIO3HABATEJILHOW  AEATEILHOCTH IS

M3YUYEHHUS PA3IMYHBIX CTOPOH OKPYKAIOIIETO
€CTECTBEHHOT'0 MHPA;

- HpI/IMeHeHI/IG OCHOBHBIX MECTOIOB IIO3HAHUA
(HabOmroleHWe, HAy4YHBIA  OKCIEPUMEHT) IS
I/IBy‘IeHI/IH pastquIx CTOpOH
€CTECTBEHHOHAYYHOU KapTHUHBI MUpa, c
KOTOpBIMI/I BO3HHUKACT H€O6XO,Z[I/IMOCTI:
CTAJIKMBATHCS B MPOQPECCHOHATBHOMN cdepe;

- YMEHHE ONpeNeNsiTh IeId W 3aJa4yu

YeTHBII onpoc

WNHuTepnperarus pe3ynbTaToB HaOIIOIEHUN 32
JesITeTbHOCTBIO 00YYaIOLIerocs B Ipolecce
OCBOEHUS 00pa30BaTENBHON MPOTrpaMMBbl
I'paduueckas mpoBepKka 3HAHUIH U YMEHHHA
TectupoBaHue 1o TeMe

CamocrosTenbHbIe padoThI

3ammra pedepaTon

[TpakTuyeckue 3ansatus. JlJaboparopHbie pabOTHI.
YMeTh pacCUUTHIBATh CKOPOCTh XUMHUECKON
peakuuu. Pemenue 3agau.

Otyet no nabopaTopHOit paboTe

VYMmeTs ucnonb3oBaTs 3HaHus 0 poiu [JHK B
OopraHusme

YMeThb COMOCTaBIATh TEOPHH 00 IBOIIOIHMU
YKUBOU MPHUPOJIBI

YMeTh NPOrHO3UPOBATHh U3MEHEHUS B )KUBOU U
HEKHUBOU NIPUPOJIE

Pedepar.

CemuHnap
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JeSITEIbHOCTH, BBIOMpATH cpencTBa X
JIOCTUKEHHS HA TTPAKTHKE;

- YMEHHE UCIOJIb30BaTh PA3TUYHbIE MCTOYHUKHU
JUTSE MOJTYy4YECHUS €CTECTBEHHOHAYYHOU
nH(OpMAIIUY U OIICHUBATH €€ JOCTOBEPHOCTh IS
JIOCTYDKCHHS MOCTABJICHHBIX IEJICH U 3a/1a4;
NnpeIMeTHBbIX:

-c(OpMHPOBAHHOCTH MpeICTaBICHUI 0
LIEJIOCTHOW COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O TPUPOAEC KaK €IUHOU
LICJIOCTHOM CHCTEME, O B3aMMOCBS3H YCJIOBEKA,
MPUPOJBI M O00IIeCcTBa; O MPOCTPAHCTBEHHO-
BpEMEHHBIX MacinTabax BceneHHoil;

-BJIaJIcHHE 3HAHUAMH O HamboJiee BaKHBIX
OTKPBITHSIX W JIOCTHDKGHUSAX B  00JIacTH
€CTECTBO3HAHMS, IIOBIHUSIBIINX HA DBOJIOIHIO
MPEACTABICHUI O MPUPOJIE, HA PA3BUTHE TEXHUKHU
M TEXHOJIOTHM;

- c(hOpMHUPOBAHHOCTh yMEHHUS  NPUMEHSITH
€CTECTBCHHOHAYYHBIC 3HAHUSA i1 OOBSCHEHUS
OKpYKaIOIIMX SIBJICHUM, COXPaHEHUsI 3I0POBBA,
obecrieyeHnst 6€30MaCHOCTH KU3HEAEITEILHOCTH,
OepeKHOTO OTHOIIICHUS K pupoze,
pallMOHATBHOTO TMPHUPOJONOIB30BaHUS, A TaKXKE
BBITIOJTHEHUS POJIM TPAMOTHOTO TIOTPEOUTEIS;

- ¢(OpMHUPOBAHHOCTH MPEACTABICHUI O HAYyIHOM
METOJI€ TO3HaHUA TMPUPOABI U  CPEACTBaX
M3Y4YEHHUS MEraMupa, MaKpoMUpa U MUKPOMHUPA;
BJIaJICHUE  NpUéMaMU  €CTECTBEHHOHAYYHBIX
HAOJIIOICHUH, OIBITOB, UCCIIENOBAHUNA U OLIEHKHA
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YyJIbTaTOB;

- BIIAJICHHC MMOHATHIHEIM anmapaTom
€CTECTBEHHBIX HAyK, MO3BOJIAIOUIMM TMO3HABATh
MHUp, y4acTBOBaTh B JUCKYCCHUSX 1o
€CTECTBEHHOHAYYHBIM BOMPOCAM, HCIIOJIb30BaTh
pa3nUYHbIE  HWCTOYHUKH  WHGOpMALUK IS
MMOATOTOBKA COOCTBEHHBIX pPadOT, KPUTHYECCKHU
OTHOCUTBCS K coobmenussMm CMU, copeprkarmm
Hay4YHYI0 HH(GOPMAITHIO;

-chopMHpPOBAHHOCTH yMEHUU MMOHUMATh
3HAYUMOCTh €CTECTBEHHOHAY4YHOTO 3HAHUS A
KaXJIOr0  YelIOBEKa, HE3aBUCHUMO OT  €ro
MpoECCUOHATBHONW  JIEATEILHOCTH, Ppa3IinyaTh
(bakTbl W OIICHKH, CpPaBHUBATh OIICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OIIEHOK
U CBS3b KPUTEPUEB C OIPEACIEHHONW CHUCTEMOM
[IEHHOCTEH.
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