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1. HACHOPT NPOI'PAMMBI JUCIUIIJINHBI
«ECTECTBO3HAHHUE»

1.1. O61acTh NpUMEHEHHUS POTrPaAMMBbI
PabGouass mnporpamma ydeOHOM JuUCHMIUIMHBI sBisgercss dacTthio [IIICC3 B

cootrBeTcTBUM ¢ PI'OC CIIO no crnenualbHOCTH CPEIHET0 MpodecCHOHaTBLHOTO
ob6pazoBanus 44.02.02 «[IpenogaBanue B Ha4YaJbHBIX KJIACCAX).

1.2. Mecto y4eOHO!l AMCHMIUIMHBI B CTPYKType HPOrpamMMbl NOATOTOBKH
CIIELIHAJIMCTOB CPEAHEro 3BeHa:

JycuuniauHa BXOJUT B 001Ie00pa30BaTeIbHbIA LUK MOATOTOBKA U OTHOCUTCS K
0a30BbIM JUCLUITIIMHAM.

1.3 Hean u 3agaum y4eOHO JAUCHMILUIMHBI — TPe0OBaHHMS K pe3yJabTaTaM
OCBOCHHS Y4COHOM JUCHUNIIMHBI

Copnepxxanne mporpammel  «EcTecTBO3HaHHWE» HANpaBICHO Ha JIOCTHIXKEHHUE
CIIEIYIOLINX LEJIECH:

- OCBOCHHME 3HAHUM O COBPEMEHHON €CTECTBEHHOHAyYHOM KapTHHE MHUpa H
METO/IaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HamOoJiee BAXKHBIMU HJECAMH U
JOCTHKEHUSIMU  €CTECTBO3HAHMS, OKA3aBIIMMHU OINPEACIAONIEe BIUAHUE HAa
pPa3BUTHE TEXHUKHU U TEXHOJIOTHUI;

- OBJAJCHUE YMEHUSIMHU TPUMEHSTh IOJYYEHHbIE 3HAHUS I OOBSICHEHUS
SIBJICHUM OKPY’KAIOILIEro MUpPa, BOCHPUATHS UH(OPMAIIMU €CTECTBEHHOHAYYHOIO U
npo(eCCHOHANIBHO 3HAYUMOIO COJEP)KAHMS;, pa3BUTUE MHTEIUIEKTYalIbHbIX,
TBOPYECKUX CIOCOOHOCTEN M KPUTHUECKOIO MBIIUIEHUS B XOJ€ IPOBEACHHUSA
MPOCTEHIINX HUCCIEAOBAHUM, aHANIW3a SIBJICHUW, BOCHPUATUS W WHTEPIpPETALUU
€CTECTBEHHOHAYYHOU HHPOpMAIINH;

- BOCHHUTAaHHE YOEXKIEHHOCTH B BO3MOXXHOCTU TMO3HAHUSA 3aKOHHOM TPUPOJIBI U
WCIIOJIb30BaHUs JOCTUKEHUN €CTECTBEHHBIX HAYK JIJIi Pa3BUTHUSl UBWIM3ALUMA U
MTOBBIIEHUS KAYECTBA KU3HU;

- IPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HAHUM B MPOQPECCUOHAIIBHON IESITEIbHOCTH
U TIOBCEAHEBHOM >KM3HU I OOecredeHus 0e30MacHOCTU >KU3HENESTeIbHOCTH;
IPAMOTHOTO HCIOJIb30BAHHUSI COBPEMEHHBIX TEXHOJOTHM; OXpaHbl 3J0POBbBS,
OKPYKarOUIEU CPEIBI.

OcBoeHue coaepKaHus y4eOHOM  TUCHUIUIUHBI obecrieynBaeT
JNOCTHXKEHHE CTYAICHTaMU CJIEYIOUINX PE3yIbTaTOB:
JIMYHOCTHBIX:

- YCTOﬁqHBBIﬁ HHTCPEC K HCTOPHUN U NOCTUKCHUAM B 00JIaCTH €CTECTBEHHBIX HaYK,
YYBCTBO I'OpaOCTH 34 pOCCHﬁCKHC CCTCCTBCHHBLIC HAYKH,

- TOTOBHOCTh K TIPOJOJDKEHHIO OOpa30BaHWs, TMOBBINICHUIO KBaTW(HKAIUA B
n30paHHOM TPOQPECCUOHATILHON MESITEIbHOCTH, HCMOJb3ysl 3HAaHUS B 00JacTH
€CTECTBEHHBIX HAYK;



- 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMH B O0JIACTH €CTECTBEHHBIX
HAayK [JI 4YeloBeKa M OOLIECTBA, YMEHHUE; MCHOJIb30BATh TEXHOJOTUYECKUE
JNOCTHXKEHUsT B oOjacTd  (pU3MKH, XUMHHM, OHOJOTUM IS TOBBILIECHUS
COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHUSI B BHIOPAHHOW Mpo¢ecCHOHANTbHON
NEesATEIbHOCTH;

- YMEHHUE IIPOAHATIM3UPOBATH TEXHOTCHHBIC TIOCIEACTBUS UISI OKPYXKAIOLIEH
cpeabl, OBITOBOM M TPOU3BOICTBEHHOM JEATEILHOCTH YEIOBEKA,

- TOTOBHOCTb CaMOCTOSITEJIHHO 1I00bIBaTh HOBbIE [UJIsT  ce0s
€CTECTBEHHOHAYYHbIE 3HAHMS, MCIOJbB3Yyd MJs 3TOr0 JOCTYIIHBIE HCTOYHHUKHU
uHpopmaIuu;

-YyMEHUE YIPAaBJISTH CBOEH IO3HABATEIBHOM JIESTEIBLHOCTHIO, IPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O UHTEJUICKTYaJIbHOTO PAa3BUTHS;

- yMEHHE BBICTpaMBaTh KOHCTPYKTHMBHBIC B3aUMOOTHOIICHHS B KOMAaHJIE IIO
pelIeHno 0OIMKX 3a/1a9 B 00JIaCTH €CTECTBO3HAHMS;

MeTanpeaIMETHDBIX

- OBJaJICHUC YMEHHSMH M HaBBIKAMU PAa3JIMYHBIX BHJOB TT03HABATEIILHOW
JCSITCTBHOCTH JUISI M3YYCHHS PA3IMYHBIX CTOPOH OKPYIXKAIOIIETO0 €CTECTBEHHOTO
MUpA;

- TPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HAOMIONCHWE, HAYYHBIN
AKCIIEPUMEHT) JJISl M3y4YEHHUS! Pa3IMYHBIX CTOPOH ECTECTBEHHOHAYYHOW KapTHUHBI
MHUpa, C  KOTOPHIMH  BO3HHKaeT  HEOOXOAWMOCTh  CTaJKWBAaThCi B
npodeccruoHanbHoM cdepe;

- YMCHHUC OHNpCACATH LHCIHW M 3aJadu JCATCIBbHOCTH, BBI6I/IpaTB cpeacrtBa HMX
AOCTHXXCHHS HA IMTPAKTHKC,

- YMEHHE  UCIOJb30BATh  PA3JIMYHBIE  HMCTOYHUKH IS IIOJYyYECHUs
€CTECTBEHHOHAYYHOM HWH(OpPMAIlMM U OIEHHUBATh €€ JOCTOBEPHOCTh A
JTOCTUXKEHUA MOCTABJICHHBIX LIEJIEN U 3a]a4;

NpPEeIMETHDBIX !

-c(hOpMUPOBAHHOCTD MpEICTaBICHUN 0 LIEJIOCTHOM COBPEMEHHOMU
€CTECTBEHHOHAaYYHOU KapTUHE MUPA, O IMPUPOJIE KaK €IUHOU LIEJIOCTHON CUCTEME,
0 B3aUMOCBSI3H YEJIOBEKA, MPUPOJIBI U OOIIECTBA; O TPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTtadax Bcenennoii;

-BJIaACHUC 3HAHUSIMHU O HanOoJiee Ba)KHBIX OTKPBITHAX U NOCTHKCHUAX B obacTn
CCTCCTBO3HAHM, IIOBIMABIINX HaA 3BOJIOLHNIO HpeI[CTaBJ'IeHI/If/'I O IIpupoac, Ha
Pa3BUTHC TCXHUKHU U TGXHOHOFHﬁ;



- c(OpMHUPOBAHHOCTh YMEHHS TPHUMEHSITh ECTECTBCHHOHAYYHBIC 3HAHWS IS
OOBSCHEHUSI OKPYXKAIOIIUX SIBICHUH, COXpaHEHHs 3/0pOBbs, OOECIEUYCHHUs
0€30MacHOCTH  KM3HEACATECITLHOCTH, OEpEeKHOTO OTHOIICHHWsS K TPHUPOJIE,
PaIMoOHaIBFHOTO TMPUPOJIOTIONH30BAHMS, & TAKKE BBIMOJIHCHHUS PO TPAMOTHOTO
MOTPEOUTES;

- ¢()OpMHUPOBAHHOCTh TNPEACTABICHUN O HAYYHOM METOJE MO3HAHUS IPUPOJBI U
CPEACTBAaxX M3yYECHUS MEramupa, MakKpoMupa U MUKPOMHPA; BIaJCHUE NpUEMAMU
€CTECTBEHHOHAYYHbIX  HAOJIOJIEHUH, OMBITOB, HCCIEAOBAHUM U  OLICHKHU
JIOCTOBEPHOCTH ITOJIYYEHHBIX PE3YJIbTATOB;

- BJAJCHUE TMOHSITUHHBIM almapaTtoM €CTECTBEHHBIX HAyK, IO3BOJISIONIUM
M03HAaBAaThb MUP, YYaCTBOBATh B JAMCKYCCHUSX MO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
WCIIOJB30BaTh  pa3MYHbIE  HUCTOYHUKM  WHGOpPMAUUM  JJI1  TMOJATOTOBKHU
COOCTBEHHBIX pabOT, KPUTHYECKU OTHOCUTHCS K coobmenussiMm CMU, conepxanium
Hay4YHYI0 HH(OpMaIHIo;

-chOPMUPOBAHHOCTh YMEHHMH TOHMMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOIO
3HaHUS [JJI1 KaXJOro 4YeJoBeKa, HE3aBUCUMO OT €ro mnpodecCUOHATbHON
JIEATEIIbHOCTH, pa3ianudaTh (PaKkThl U OILIEHKHU, CPABHUBATh OIEHOYHBIE BBIBOJIHI,
BUJIETh UX CBA3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPUEB C OMNPE/EIEHHON
CHCTEMOH IIEHHOCTEH.

1.4 PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOeHHMEe pado4eill MpPOrpaMMbl
Y4eOHOM TUCUUIJINHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuaromierocs 149 vac., B TOM yucie:
00s13aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 108 gacos;
caMOCTOsITeIbHOM paboThl oOyuaromierocs 41 gac.



2. CTPYKTYPA U COAEP KAHUE ITPOTI'PAMMBbI IUCHUIIJINHBI

2.1. O0beM yueOHOM TMCHUILUIMHBI M BHABI Y4€0HO padoThI

Buj yueOHoit padoThl O0bem yacoB
MakcumajibHasi ydyeOHasi HArpy3Ka (Bcero) 149
Oo6s13aTesIbHAsI ayAUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 108
B TOM 4YHUCJIC:
MPAKTHYECKUE 3aHITH 40
TEOPETUYECKUE 3aHATUS 68
CamocrosiTesibHasi padoTa o0yuarouierocsi (Bcero) 41

dopma KOHTPOJIS:
KonTtpoJsabHasi pabora, iuddepeHIpPOBAHHBIN 3a4ET




2.2. TemaTuveckuii JIAH U CO/iep:KaHNe MPOrPaAMMbI TUCHHUILINHBI

«BJ/1.7 EcTecTBO3HAHHE»

HaunmenoBanue
pa3iesioB M TeM

Coaeprxanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M NPaKTHYECKHE 3aHATHSA,
CaMOCTOsITe/IbHAsI padoTa o0yuyaumxcsi, KypcoBasi padbora (poeKT) (eciu npedycmompernvl)

O0nLeM
4acoB

YpoBeHb
OCBOEHMUS

1

2

4

BBenenue

Conep:xanue yueOHOro MaTepuaJa:

®dusnka — QyHAaMEHTaIbHas HayKa o npupoe. EcTecTBeHHO-HAyUHBIN METO/I TO3HAHMS, €TO
BO3MOXXHOCTH U I'PAHUIIbI TPUMCHUMOCTH.

DKCIepuMEHT U TeOpus B IIpOLECcCce MO3HaHUs TPpUpoibl. MoenrpoBaHue PU3NIECKUX SABICHUN
u nipotieccoB. EcTecTBeHHO-Hay4Hasi KapTHHA MUPA U €€ BaKHEUILINE COCTABIISIOLIUE.

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

OcHoBHBIE HayKH O Tipupojie (hr3uKa, XUMusi, OMOJIOTHS), UX CXOACTBO U OTJIMYHS.
ECTGCTBGHHOH&Y‘-IHBIﬁ METO IMTO3HAHUA U €TI0 COCTAaBJIAIOIIUC: HaGHIO,Z[GHI/IG, HU3MCPCHUC,
AKCIIEPUMEHT, TUIIOTE3a, TEOPHSL.

1

Pazmen 1.
OUBUKA

Tema 1
Mexanuka

Conep:xanue yueOHOro MaTepuaJa:

Kunematuka. Mexanunueckoe aBwkenue. Cucrema orcuera. Tpaektopusi aBrokeHus. I[lyTb.
[lepememnienue. PaBHOMepHOe mnpsaMonuHeiHoe naBMkeHHe. CkopocTb. OTHOCHUTEIBHOCTH
MEXaHWYECKOTO JBIKEHHUS. 3aKOH CIIOKEHUs CKopocTel. ['padmku NBH>KEHHS.

Cpenusis CKOpOCTh NMPU HEPABHOMEPHOM JBMKEHUHM. MTrHOBEHHasi CKOPOCTh. PaBHOyCKOpeHHOE
MpsSIMONTMHEHOE JBIKeHUEe. YckopeHue. CBoOoaHOe maneHue Ten. KpuBonuHelHOe JABUKEHUE.
VYrioBast CKopocTb. PaBHOMEpHOE IBUKEHHUE T10 OKPYKHOCTH. LIEHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
Junamuka. Macca u cuna. Bzaumoneiicteue Ten. 3akonsl fuHaMuKkd. Cuitbl B mpupojae. CriocoObl
n3Mmepenus cuwi. MHepuuanbHas cucteMa oTcuera. 3akoH BCEMUPHOTO TsAroTenusi. HeBecomMocTsb.
3aKkOHbI COXpaHEHUs B MexaHuke. MMmynbc Tena. 3aKOH COXpaHEHUs WUMMyJbca. PeakTMBHOE
nBukeHne. Mexannueckast pabora. MomrHocTs. PaboTa CHITbI TATOTEHUS, CHIIBI YIIPYTOCTH U CHIIBI
TpeHus. Mexanuueckast sHeprus. Kunernueckas sHeprus. Kunernueckas sHepruss u pabdora.
[loTenuuanpHass »HEpPrus B TpaBUTAUMOHHOM T1oje. [loTeHuManbHas SHEPrus YHOpyro
nehOPMUPOBAHHOTO TeJa. 3aKOH COXPAHEHUS TTOJTHON MEXaHMYECKON YHEPTHH.




MexaHuueckoe IBM)KEHHE, €ro OTHOCUTEIBHOCTb. 3aKkoHbl auHaMuku Herorona. Cuisl B
MIPUPOJIE: YIIPYTOCTh, TPEHUE, CHJIA TSKECTU. 3AKOH BCEMUPHOTO TAroTeHns. HeBecoMoCTs.
Wmnynbc. 3akoH COXpaHEHUs MMIIYJIbca M pEaKkTHUBHOE JBWKeHHE. [loTeHnuanbHas u
KHMHETHUYECKask YHEPTUsl. 3aKOH COXPaHEHUS MEXaHWYeCKor sHeprun. PaboTa 1 MOIITHOCTS.
Mexannueckue konebanus. Ilepuog u yacrora xonebanuil. Mexanuuyeckue BoiHBL. CBOHCTBa
BOJIH. 3BYKOBBI€ BOJIHBL. YJIbTPa3BYK U €r0 UCIOJIb30BAHUE B TEXHUKE U MEAUIMHE.

IIpakTHYecKkHe 3aHATHSA:
M3yueHne 3aBUCUMOCTH NepHOAa KoeOaHUH MasiTHUKA OT JAJIMHBI HUTH

CamocrosiTesibHasA padora:

[ToaroroBka K 1a00paTOPHBIM HPAKTHKyMaM, O(OPMIICHHE OTYETOB I10 BBHIOJHEHHBIM padoTam;
MOJIrOTOBKA K KOHTPOJBHOHM pabote. Pabora Hax mMarepuanoM y4eOHHKOB]|, KOHCIIEKTOM JICKLIUH.
BemmonHenne MHOMBHIyadbHBIX —3aJaHWH, TBOpYECKHME pabOThl pa3HBIX BHJOB, MOUCK
uHpopmanuu B cetu MHTepHeT. TemaTuka: HEeBECOMOCTh, PEAKTUBHOE JIBUKECHHUE, YIBTPA3BYK

Tema 2
OcHOBBI
MOJIEKYJISIPHOM
(puzuxku n
TePMOAUHAMHUKH.
TenjoBble ABJIEHUS

Conep:xkanue y4yeOHOro MarepuaJa:

MonexymsipHas (pusznka. ATOMHCTHYECKAsh TEOpUsSl CTPOCHMs BeliecTBa. HaOntoaeHust U OMbITHI,
MOATBEPKIAIOIINE aTOMHO-MOJIEKYJIIPHOE CTPOECHHME BemecTBa. Maccsl M pasMepbl MOJIEKYJI.
TermnoBoe nBUkeHUE YacTUL] BellecTBa. bpoyHoBckoe nBukenue. MneanpHbii ra3. Temneparypa
Kak Mepa CpelIHEHd KUHETUYECKOW HSHEpPruu 4YacTHIl. YPaBHEHHE COCTOSIHUSA HJCAIBHOTO Trasa.
Wzomponieccet m ux rpaduku. OOBSCHEHHE arperaTHbIX COCTOSHUHN BemecTBa M (ha30BBIX
MIEPEX0I0B MEXAY HUMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX MPEICTAaBICHUM.

CBs3p MEXIy JaBJICHHEM U CpelHEH KHHETHYECKOW »Heprueil Monekyn rasa. Pabora rasa.
Mopnens xunkoctu. [ToBepxHOCTHOE HaTsbKeHUE M cMaunBaHue. Kpucramiueckue u amopgHbie
BeniecTBa. JKnuaknue KpucTaibl.

Tepmonunamuka. BHyTpenHss sHeprusi. PaGota u TemnooTnada Kak CHOCOOBI M3MEHEHHS
BHYTpeHHEN OHepruu. llepBelii ¥ BTOpPOM 3aKOHBI TEPMOAMHAMMUKH. [IpuHIMIBI [IelCTBUS
termoBbix MamuH. KIIJ[ TermmoBeix aBurareneid. TemoBele MamiMHBI M UX HPUMEHEHHE.
DKoyornyeckue MpoOJieMbl, CBS3aHHBIE C MPUMEHEHHEM TEIUIOBBIX MAIIUH, M TMPOOJIEMBI
HEPTOCOEPEIKECHUS.

Hctopus aromucTtuueckux ydeHuid. HaOmiofeHus M ONBITHL, MOJITBEPXKIAIOUIME AaTOMHO-
MOJIEKYJIIDHOE CTpOEHHME BemecTBa. Macca M pasmepsl MoJieKyld. TemnoBoe ABUKEHUE.
Temneparypa kak Mepa cpeJHell KWHETUYECKOW SHEPIUH YaCTHII.

CBs3b MEXKY JaBJICHUEM U CPEHEN KHHETUYECKOW SHEPrUeid MOJIEKYJI rasa.

OOBsicHEeHHE arperaTHbIX COCTOSIHUH BemiecTBa M (Da30BBIX MEPEXOI0B MEXIYy HUMH Ha OCHOBE
ATOMHO-MOJIEKYJISIDHBIX MpEICTaBIeHUA. Mopelb CTpOEHMs KUAKOCTH. BlakHOCTh BO3ayXxa.




Mogens cTpoeHHs TBEpAbIX Tel. MexaHHueCKue CBOWCTBA TBEPBIX Tell. AMOpP(HBIEC BELIECTBA U
KUIKUE KPUCTAILIBL. I3MEHEHUs arperaTHbIX COCTOsTHUM BEIECTBA.
3aKOH COXpaHEHHs SHEPruU B TEIUIOBBIX THporeccax. HeoOpaTHUMbIN XapakTep TEIUIOBBIX
mporeccoB. TerjaoBble MAaIIWHBI, UX TPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEeMbI, CBSI3aHHBIE C
NPUMEHEHHEM TEIUIOBBIX MAIllMH, W MpobiieMa sHeprocOepekeHus. BHyTpeHHssT sHeprus u
pabora raza. 3akonsl TepmoarHamuku. KI1Jl TemmoBeix neurareneii.

IIpakTHYecKkHe 3aHATHA:
ITpoBepka 3aBUCUMOCTH MEXY JaBIE€HUEM, 00BEMOM U TEMIIEPaTypoil

CamocrosiTesibHasA padora:

[TonroroBka k 1a6OpPaTOPHBIM MPAKTUKyMaM, 0(pOPMIIEHHE OTYETOB I10 BBHIOJIHEHHBIM paboTam;
MOJIrOTOBKA K KOHTPOJIbHOHU pabote. PaboTa Haj MaTepuanoM yueOHUKOB, KOHCIIEKTOM JICKIIHA.
Brinonnenue MHIMBUYa IbHBIX 3aJJaHHM, TOATOTOBKA JOKJIA0B, MOMCK MHPOPMAIIIH B CETU
HNuTtepner.

[ToaroroBka cooOmieHuii 1o TemaM: «/{BUrarenu BHYTpeHHETO cropanus»; «AMop(dHbIe BemecTBa
Y JKUJKUE KPUCTAIUIBD - HAOJII0IeHUE pOCTa KPUCTAJUIOB M3 PacTBOPA.

Tema 3
OcHOBBI
JIEKTPOAMHAMHUKH.
DJIeKTPOMarHuTHbIE
SIBJICHUSA
Bcesiennas u ee
IBOJIIOIHUA.
Kogeboanus n
BOJIHBI.

Conep:kanue y4yeOHOro MaTepuaJa:

OnexTpocTaThka. B3anMonelicTBre 3apsKEHHBIX Tel. DJIEKTPUUYECKHUI 3apsa]l. 3aKOH COXPAHEHHUS
3JEKTpUYECKOro 3apsga. 3akoH KynoHa. DJeKTpocTaTMdecKkoe II0J€, €ro OCHOBHBIC
XapaKTEPUCTUKHU U CBA3b MEXAY HUMH. [IpOBOIHUMKYN U M30JSATOPBI B 3JIEKTPOCTATUUECKOM IOJIE.
DneKkTpruYecKasi EeMKOCTb KOHAEHCATOpa. DHEPIusl JIEKTPOCTaTUYECKOTO MOJIS.

[TocTostnubIil TOK. IlocTOsiHHBIN 3nekTpudeckuid ToK. Cuia TOKa, HANpPsHKEHUE, BJIEKTPUUYECKOE
compoTtuBiieHne. 3akoH OMa g ydacTKa IIeMH W TIOJIHOM dSJIeKTpudyeckod 1enu. Pabora u
MOIIHOCTh TOCTOSIHHOTO ToKa. 3akoH Jlxoyns—Jlenna. TermioBoe AeWCTBHE 3IEKTPUYECKOTO
TOKa. DJIEKTPUYECKHUI TOK B PA3JIMYHBIX Cpeaax.

MarnutHoe 1osie. MarHuTHOE I0JIE U €r0 OCHOBHBIE XapaKTEPUCTUKH. J[eHCTBME MarHUTHOTO
MOJisi Ha MPOBOJHUK C TOKOM. 3akoH Awmrmepa. Onektpoasurarenb. Cuna Jlopenna. fBieHue
ANEKTPOMAarHUTHOM MHIYKLIUHU. 3aKOH D3JEKTPOMarHUTHOM uHAyKuuu. IlpaBuno Jlenna.
Camounaykuusi. UHIyKTUBHOCTh. DHEPrUsi MArHUTHOTO TTOJIS.

DneKTpUUYECKHe 3apsiibl U UX B3aMMOJEHCTBHE. DnekTpruueckoe noje. ITpoBoaHUKN 1 U300 TOPHI
B ajekTpudeckoM mone. 3akoH Kynona. Hanpspkennocts monst. Ilorennuman mossi. PazHocTh
IIOTEHIINAJIOB.

[ToctosanHbIN AnekTprdeckuii Tok. Cuila TOKa, HampsHKEHUE, SJIEKTPUUYECKOE COMPOTHUBIICHUE.
3akoH OMa 11 ydacTKa Lenu. TemioBoe OEHCTBHE JIEKTPUUYECKOTO TOKAa M 3aKoH Jlkoyss-
Jlennia. MOIHOCTB ANEKTPUYECKOTO TTOJIS.
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MarautHoe noJje TOKa U IeHCTBUE MAarHUTHOT'O TOJISl HA IPOBOJIHUK C TOKOM. DJIEKTPOABUIATENb.
3akoH Amrepa.

SIBneHME 3JIEKTPOMArHUTHOM HMHIAYKIUHU. OnektporeHepatop. [lepemenssiii Tok. Ilonydenue u
nepenaya snekrposnepruu. [Ipasuno Jlenna. Camonnaykuus. MTHIyKTUBHOCTD.
OneKTpOMarHuTHBIE BOJHBL. PagnocBsase n teneBuacHHe. CBET Kak 3JEKTPOMAarHWTHas BOJIHA.
Wnrtepdepennus u audpakuus cBeTa. 3aKOHbI OTPaKEHHsI U TpeIOMIICHUs cBeTa. Jucnepcus
CBETa.

Crpoenne u pazputue Bcenennoil. Kocmomorus. 3Be3nbl. Tepmosinepnslid cuHTe3. Monenb
pacmmpsronieics BeeneHHOM.

[Tpoucxoxaenne Conreunoi cucteMol. [IpoTocomHile u mpoTorianeTHbie obnaka. OOpazoBaHue
rtaneT. [Ipobnema cyiecTBOBaHMS BHE3EMHBIX [IMBUITU3AIIHHA.

CoBpemenHas (pusnveckasi KapThHa MUPA.

IIpakTHYecKkHe 3aHATHSA:

COopka 3JIeKTpUUYECKOI LIeTI U U3MEPEHHE CUIIBI TOKA U HAIPSDKEHUS Ha €€ Pa3IMYHBIX yJacTKax.
N3zyuenne natephepeHuu u AuQpakiiuy cBeTa.

Onpenenenue IJIWHBI CBETOBOM BOJIHBI.

N3ydenne konebaHut MAaTEMATHYECKOTO MAsITHHKA.

N3yuenne narepdepenuy u qudpakiuy CBETa.

CamocrosiTesibHas padora:

IToaroroBka k 1a00paTOPHBIM MPaKTUKyMaM, O(OPMIIEHHE OTYETOB IO BBINOJIHEHHBIM paboTaMm;
MOJIrOTOBKA K KOHTPOJBbHOM paboTe. Pabora Hax marepuaioM y4eOHHMKOB, KOHCIIEKTOM JICKIUH.
BeinmonHenne MHAMBUIYadbHBIX 3aJaHUN, MOATOTOBKA JOKJIAIOB, IMOUCK MH(OpPMALMK B CETH
HNuTtepner.

IIPOBE/IEHUE SKCIIEPUMEHTOB TI0 AJIEKTPU3ALUU Tel (3apucoBaTh Pe3ysIbTaThl)

- MOJITOTOBKA COOOIIEHHS 10 TeMe «Pab0Ta UCTOYHHUKOB 3JIEKTPOIHEPTUHU PA3TMYHBIX TUIIOBY.

- 3aroJyiHeHue Tabauibl «MarHUTHbBIE CBOMCTBA BEIIECTBAY

- TOJITOTOBKA pedepaToB Ha TEMBI (110 BEIOOPY):

- «OtkpsbITHE paano. [TpuHIMIBI pagroNIOKaU»;

- «®u3nyecKre NPUHLIHUIBI TEJICBUICHU.

Tema 4
DJIeMEeHTBI
KBAHTOBOW (PM3UKH.
CrtpoeHue aToma n
KBaHTOBas (pusuka.

Conep:kanue y4yeOHOro MaTepuaJa:

KBanToBbIe cBolicTBa cBeTa. PaBHOBecHOe TermoBoe u3nydeHue. KBanroBas rumoresa Ilnanka.
doroanextpudeckuii dpdexr. YpaBHeHue ODiHIITEHHA s BHemHEro ¢otodddekra. DoToH.
JlaBiienue cBera. /yanusm CBOMCTB CBETA.

Odusnka aroma. Mogenu crpoenus aroma. OmbiT Pesepdopma. Ilocrynater bopa. O6bsacHenmne
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Koseoanusa u
BOJIHBI.

JINHEMYaTOro CHEKTPAa BOAOPOJAa Ha OCHOBE KBAHTOBBIX mocTynaTtoB bopa. Ilornomenue u
ucnyckanue cBera aromoM. KBanTtoBasi sHeprusi. [IpuHuun aeicTBUs M UCIOIB30BaHUE Jla3epa.
OnTrueckas CIEKTPOCKOMUS KaK METOJI M3YUEHUsI COCTaBa BELIECTBA.

®du3uKa aTOMHOTO siApa U JIEMEHTApHbIX YacThll. COCTaB U CTPOCHUE aTOMHOTO simpa. CBOMCTBA
SNIEPHBIX CHJI. DHEprusi CBs3M W JNe(eKT MacChl aTOMHOrO siipa. PannoakTuBHOCTH. Bumbl
pPaIOaKTUBHBIX MPEBpAIICHUNA. 3aKOH PaJMOaKTUBHOrO pacnaga. CBOMCTBA MOHU3ZHPYIOIIMX
SIIEPHBIX HM3IydyeHuW. PanuoakTHBHBIE M3Ty4E€HUS M UX BO3JICUCTBHE Ha >KUBbIE OpPraHU3MBI.
Snepuble peakuuu. SfnepHas dHeEpreTuka. OJEMEHTapHble 4YacTUIbl. @DyHIaMEHTaJIbHbIC
B3aUMO/ICVCTBHUS.

dotorhdexT U KOpImyCKyJIsIpHbIE CBOWCTBa cBera. Mcmombp3oBanue ¢otodrddexra B TEXHHKE.
CrpoeHue aroma: MmiaHeTrapHas Monenb W Mojelb bopa. [lorjomenne u ucmyckaHue cBeTa
atomoM. KBantoBanue sHepruu. [I[puHImn qeicTBUsl 1 UCMOJIb30BAHUE JIa3epa.

Crtpoenue aToMHOTO sifjpa. PagnoakTUBHbBIE U3TyYEHUsI U UX BO3CHCTBUE HA KUBBIC OPraHU3MBI.
DHeprus paclleIUIeHUs aTOMHOTO sifpa. SlaepHas sHepreTHMka M SKOJIOTMYECKHe MpoOJIeMBbl,
CBA3aHHBIE C €€ HCIOJb30BaHUEM. PaquoakTUBHBIE U3JIYYEHHS M MX BO3JCHCTBHE HA KUBbIC
opranusmbel. Dddext Jlomnepa. Bo3moxubie crieHapun sBoftonnn Beenennoi. ObpazoBaHue
MJIaHeTHbIX cucteM. CoJTHEeYHasi CUCTEMA.

Mexanunueckue kosnebanuss U BOJHBL. CBoOonmHbIe KoneOGanus. Ileproxa, yactoTa M amILTUTYAA
kojeOanui. [apmoHmueckwe KojeOaHus. MareMaTHdecKWii W TNPYKUHHBIM MasTHHUKH.
[IpeBparenne sHePrun MpU TAPMOHHUYECKUX KOJICOaHUSX.

MexaHnn4eckue BOJIHBI U UX BUJIbI. 3BYKOBBIE BOJIHBI. ¥YJIbTPa3BYKOBBIC BOJHBI. YJIBTPa3BYK U €O
WCIIO0b30BAaHUE B MEIUIIMHE U TEXHUKE.

DneKTpOMarHuTHbe KojeOaHus U BOJHBL. CBOOOJHBIE JJIEKTPOMArHUTHBIE —KOJIEOAHMUS.
Konebarenbubiii koutyp. @opmyna TomMcoHa. BbIHYXJAECHHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS.
["apMoHnYecKre 3JIeKTPOMarHUTHBIE KOJeOaHus. DJIEKTpUUYECKH pe3oHaHc. [lepeMeHHBIN TOK.
Onexrporeneparop. [lonyuenue u nepenaya snexTposneprun. [Ipobaemsl sHeprocoepexeHusl.
DNEeKTPOMarHuTHOE TMoJie. DJNEeKTPOMAarHuTHble BOJIHBL. CKOpPOCTb 3JIEKTPOMATHUTHBIX BOJIH.
[IpuHuuMnBl paguocBs3u U TelaeBUIeHUA. Vcnonb30oBaHUE 3JIEKTPOMArHUTHBIX BOJH Pa3IMYHOTO
Jyarna3oHa B TEXHUYECKUX CPEACTBAX CBS3H, MEAUIIMHE, IPU U3YUEHUH CBOMCTB BEIIECTBA.
CseroBble BONHBL. Pa3BuTHE TMpeACTaBICHUN O NpUPOAEC CBETa. 3aKOHbI OTpPaXKEHUS U
npenomieHus cBeta. Mutepdepenmus cBera. Judpakmus cBera. JudpakmumonHas pemierka.
[Tonspusanus ceera. [ucnepcus ceera.

JIunzel. @opmyna ToHKON JUH3BL. ONTHYECKHE TPUOOPHI.

CamocTrosiTesibHasi padoTa:
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u3yueHne Matepuaina 1o reme «Kocmuueckoe uzimydeHue;

- 3yuenne matepuana no teMe «CeKTpaJIbHbIN aHaTU3;

- TOJITOTOBKA cO00MIEHHs 110 TeMe «I omorpadus»

- MIOJITOTOBKA YCTHOTO JIOKJIa/1a U TE3UCOB MO TeMe (110 BBIOOPY): «DKOJOTUUECKHUE MPOOIEMBI
ADCy; «Jla3epbl M UX IPUMEHEHUEY

Pazpmea 2.
XUMUA C QJIEMEHTAMMU 3KOJIOI'NA

Tema 5
Brenenmne.
Bona, pacTBopbl.
OcHOBHbBIE TOHATHS
U 3aKOHbI XUMMH.
Hepuoauveckuii
3aKOH M
IHepuoguveckas
cucremMa
XHUMHYECKHX
asnemenToB /1. U.
MenpeneeBa

Conep:kanue y4yeOHOro MaTtepuaJa:

Xumuyeckass KapTHHA MUpa KaK COCTaBHAasl 4acCTb €CTECTBEHHO-HAy4YHOW KapTUHbI mupa. Poib
XUMHH B )KU3HU COBPEMEHHOTO O0IIeCTBa.

[IpuMeHeHHe JOCTHXKEHMI COBPEMEHHOW XHMMHUH B TyMaHHUTAapHOH cdepe IesTeIbHOCTH
oOmiecTBa.

Bona Bokpyr Hac. Pu3nyeckue 1 XMMHUYECKHE CBOKMCTBA BOJBL. PacTBOpeHHE TBEPABIX BELIECTB U
ra3zoB. MaccoBasi J10Ji BEILIECTBAa B paCTBOPE KakK Croco0 BhIPAXKEHUsI COCTaBa pacTBOpa.

Bognsie pecypebl 3emin. KadecTBo BOAbI. 3arpsS3HUTENH BOABI U CIOCOOBI o4nCTKH. JKecTkas
BOJa U ee ymArdyenue. OnpecHeHue BObI.

IIpenmer xumuu. BemectBo. Atom. Monekyna. XHUMUYECKHA 3JIE€MEHT M (OPMBI €ro
cyuectBoBaHus. [IpocTeie u coXHbIE BEIECTBA.

OTpakeHre XUMHUECKUX CIO)KETOB B MPOU3BEACHUSIX XYI0KECTBEHHON JTUTEPATYPHl U UCKYCCTBA
Otkpeitue Ilepuoamyeckoro 3akona. llepmoandeckas cucremMa Xxumudeckux saeMmeHToB JI. U.
Menpeneesa.

3nauenue I[lepuonnueckoro 3akoHa u Ilepuoguueckoil cucteMbl XUMUYecKuX 3ieMeHToB J[. .
MeneneeBa A pa3BUTUSL HAYKU U TIOHUMAHUS XUMUYECKOM KapTUHBI MUPA.

J1. 1. MenneneeB 06 00pa3oBaHUHU U TOCYIaPCTBEHHOM MOJTUTHKE.

Bopa B mpupoge, ObITY, TEXHUKE U Ha TPOU3BOACTBE. DU3HUECKHUE U XMMHUECKHUE CBOMCTBA BOJIBI.
OnpecHenne BOAbl. ArperatHble COCTOSHMS BOABI M €€ IEePeXOlbl U3 OJHOTO arperaTHoro
COCTOSIHMSI B APYTO€.

IIpakTuyeckue 3aHATHS:
Ouncrka 3arpsi3HEHHOM BOJBI.
Pemienue 3a1a4 Ha MacCOBYIO JOJIIO PACTBOPEHHOTO BEIIECTBA

CamocrosiTesibHas padoTa:
[TonroroButk pedepaTsl o TeMe «BogHble pecypchl 1 0COOEHHOCTH WX UCIIOJIb30BAHUS)

Tema 6
XuMuyeckue

Conep:xanue yueOHOro MaTepuaJa:
XUMHYECKUH cocTaB Bo3ayxa. ATMochepa u kiuMart. O30HOBBIC IBIPHL. 3arps3HeHrne arMochepbl
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Npouecchl B
armocdepe.

CTpoeHue BellecTBa.

U €ro UCTOYHUKMH.

Kucnotueie noxau. Kucinotsl u menoun. [Tokazarenb KucaoTHOCTH pacTBOpoB pH

KoBanentHass cBs3b: HCIIOJISIpHAad U MOJIsIpHad. Honnas cBsa3p. KaTWoHBI W aHUOHEL
Mertanueckas cBsizb. BogopoiHas CBSI3b.

HeopraHuueckue . .
COEAMHEHNS Krnaccudukanus HeOpraHMUECKUX COSAMHEHHMH W UX CBOHCTBA. OKCHIBI, KUCIOTHI, OCHOBaHMUS,
COJIN.
ITonstue o runponuse coneil. Cpena BOAHBIX paCTBOPOB COJIEH: KHCIas, HEUTpaibHasi, IEI0YHasl.
Bonopoansiit nokazarens pH pactBopa.
Mertamnel. Obuue puznyeckre 1 XMMUIECKHUe CBOMCTBA METAJLIOB.
Hemerannbl. O61as xapakTeprcTUKa II1aBHBIX MOATPYI HEMETAJIOB HA IPUMEPE rajoreHOoB.
Baxwnelinme coeIrHEHUs METAUIOB U HEMETAJUIOB B IPUPOJE U XO3SIMCTBEHHON NEATEIBbHOCTH
YeJI0BEKa.
Meramibl U CriaBbl Kak XyJI0KECTBEHHbIM Marepuasn. COeIMHEHUsS] METAJJIOB KaK COCTaBHas
4acTb CPEACTB U300pa3UTEIHLHOr0 UCKyccTBAa. HeMeTambsl 1 X COeMHEHHs KaKk COCTaBHAs 4acTb
CpeICTB M300pa3UTENHHOTO UCKYCCTBA.
IIpakTuyeckue 3aHATHS:
N3yuenune pH pa3nuuHbIX pacTBOPOB C MOMONIBI0 YHUBEPCATHHOTO MHAMKATOPA.
CamocTrosiTesqibHasi padora:
[ToaroroBka pedeparoB: «IKOIOTUIECKOE COCTOSIHHE aTMocdepbl T(Ha mpumMepe MOCKBBI WIH
ropo10B MOCKOBCKO# 001acTH»
Omnpenenenue pH pactBopa cosneit.
B3anmoeiicTBre METaIoB ¢ paCTBOPaMU KUCIIOT U COJICH.
Tema 7. Coaeprxanue yyeOHOro MaTepuaJa:
Xumusi 1 opranusmM | XMMHYECKHE JIEMEHTBI B OpraHn3Me yenoBeka. OpraHun4ecKkrue 1 HeOpraHNYeCKHE BEIEeCTBaA.
YyeJIoBeKa. OcHOBHBIE )KHU3HEHHO HEOOXOMMbIE COSTUHEHUS: OCJIKHU, YTIIeBOAbI, JKUPBI, BATAMUHBI.
Opranuyeckue CrtpoeHure 6eKOBBIX MOJIEKYI. YTJIEBOAbI — INIaBHBIN HCTOYHUK 3HEPTUU opranu3ma. Posb xupos
coeIMHEeHUsI. B OpraHu3Me, XOJECTEPUH.

XuMHA ¥ KU3HD

MunepanbHbIe BelIecTBa B MPOIYKTaX MUTaHUs, MUIEBbie JoOaBku. COamaHCHpOBaHHOE
MUTaHUE.

OCHOBHBIE TIOJIOKEHHS TEOPUH CTPOCHHSI OPTaHMUECKUX coequHeHnit. MHOrooOpasue
OpraHM4YecKuX coeauHeHuil. [lonsarue nzomepun.

YrneBonopoasl. [IpenensHele U HepeaenbHbIE YTIEBOAOPOABL. Peakius nonumepusanuu.
[IpupoiHbIE HICTOYHUKH YTJIEBOJIOPOJIOB. YTIEBOAOPOAbl KAK OCHOBA MEKTYHAPOHOTO
COTPYJHMYECTBA M BaXKHEHIIHMI HCTOYHUK popMupoBaHus OromxeTa PO.
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Kucnoponcoaep:xaiue oprannyeckue BemecTsa. IIpeactaButenn KUCI0po1coaepKalux
OpPraHWYECKUX COCIMHEHMI: METHUIIOBBIN U ATWJIOBBIN CIUPTHI, TJIMLEPUH, YKCYCHAsI KUCIIOTA.
JKupsl kak croxxHbIe (DUPBL.

AJIKOTrOJIM3M U €r0 OTpa)K€HUE B MPOU3BEICHUAX XYA0KECTBEHHOM JINTEpaTyphl U
M300pa3UTENHLHOIO UCKYCCTBA.

VYTIeBobl: TIII0K03a, Kpaxmal, LeJUI003a.

A3zoTconepikalue OpraHndeckue COeAMHCHNs. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u
ounosornyeckast GyHKIHs OCTKOB.

X¥MHS U OPTaHU3M YEJIOBEKAa. XMMHUYECKHE IEMEHTHI B OpraHu3Me denoBeka. OpraHuueckue u
Heopranuueckue BemecTBa. OCHOBHBIE KHU3HEHHO HEOOXOAUMbBIE COSAMHEHHUS: OCNKU, YIIIEBOIbI,
XKUPBI, BUTAMUHBI. YTJEBOAbl — TIJIABHBI HCTOYHMK SHEPrHUM opraHuzma. Poyb XUpOB B
opranusme. XOJECTEPHUH U €r0 poJib B 3J0POBbE YEIOBEKA.

MuHepanbHble BelleCTBa B MPOAYKTAaX IMUTaHWUA, NHIIEBble M00aBku. COanaHCUpOBaAHHOE
[IATaHNE.

Xumus B ObiTy. Bonma. KauecTBo Bonmbl. Motromue u yuctsmume cpeactpa. [IpaBuna 6e3omacHoit
paboTHI CO CpeACTBAMHU OBITOBOW XUMHUHU.

Ponb XMMHUYECKUX 3JIEMEHTOB B XH3HH pacTeHHU. Y 100peHHs. XMMUYECKUE CPENICTBA 3aIUThI
pacTeHUN.

CamocrosiTesibHas padoTa:
[TonroroBka pedeparoB no Teme: «Posb XUMHUYECKUX JIEMEHTOB B OPraHU3ME YEeJIOBEKa»

Pazngea 3.
BNOJIOI'USA C DJAEMEHTAMMHA DKOJIOI'A

Tema 8
buoaorusa —
COBOKYIMHOCTb HAYK
0 ’KUBOI mpupoje.
MeToabl HAYyYHOT'0
NO3HAHHUS B
OMO0JIOTHH.
Hauo6oJee o0nue
npeacTaBJieHus 0
JKU3HH.
Kiaerka

Coaeprxanue yyeOHOro MaTepuaJa:

XKupas nmpupona xkak OObEKT U3yueHHUs Ouosoruu. MeToapl HcciaeloBaHUSl KUBOM MPUPOJIBI B
6uosiornu. OnpeneneHne KU3HU (C MPUBJICYCHUEM MaTepuana M3 paszfesioB (U3UKH U XUMHH).
YPOBHU OpraHU3aluY KU3HHU.

Ilonstue «ku3Hb». (OCHOBHBIE TIPU3HAKM JKUBOIO: IUTAaHWE, JbIXaHUE, BbIACICHUE,
pa3IpaXuMoCThb, MOABUKHOCTb, PAa3MHOXEHUE, pOCT U pa3ButHe. lloHATHE «OpraHu3M».
PazHooOpasue KUBBIX OPraHU3MOB, IPUHIIMIIBI UX KJIacCH(UKaLIUK.

Krnerka — eaunHMIIa CTPOCHUS U JKU3HEEATENBHOCTH opranu3ma. OOMeH BELECTB U MpeBpalieHIe
sHepruu B kietke. Monekymna JIHK — HocuTens HacliecCTBEHHOM HH(OPMAIIUH.

YpoBHM OpraHu3alid KWBOW MNPHUPOJbBI: KIETOYHBINA, OpPraHU3MEHHBIM, HaJOpPraHW3MEHHBIN.
OBonronus  KUBOro. JIBWKylue CuJIbl  HSBOJIIOIMM:  HACJIEACTBEHHOCTb, HW3MEHYHMBOCTb,
€CTECTBEHHBIN 0TOOD.
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Hctopus nzydenus kinetku. OCHOBHBIC TOJOXKEHHUS KIETOUHOM Teopuu. Kierka — CTpyKTypHO-
(dbyHKIMOHATBHAS (PJIEMEHTapHAs ) €IUHUIIA KU3HH.

Crpoenne kieTkd. [IpokapuoThl M 3yKapuOThl — HHU3IINE M BBICIINE KJIETOYHBIC OPTaHU3MBI.
OcHOBHbBIE CTPYKTYpHbIE€ KOMIOHEHTHI KJIETKH 3ykapuoT. Kierounoe snpo. dyHkuusa smapa:
XpaHEeHHE, BOCIIPOM3BEICHNUE U TIepeaaya HaclIeACTBEHHON HH(OpMaIK, perysaius XUMHIECKOMI
aKTUBHOCTH KJIeTKH. CTpyKTypa U QyHKLIHUU XPOMOCOM. AYTO-COMBI U TOJIOBBIE XPOMOCOMBI.
Buonornyeckoe 3HaUYeHNE XUMUYECKHUX 3JIeMeHTOB. Heoprannueckue BelecTsa B COCTaBe KIETKH.
Ponbp BoOIbI Kak pacTBOpPUTENE U OCHOBHOI'O KOMIIOHEHTAa BHYTPEHHEW Cpelbl OpraHH3MOB.
VYraeBoasl W naunuiael B kietke. CTpykrypa u Oumosnormueckue ¢yHkuuu OenkoB. CtpoeHue
HYKJIEOTHUJIOB U CTpYKTypa nojaunykiaeotuanbix nenei JJHK u PHK, AT®.

Bupycsl u 6akrepuodaru. Heknerounoe cTpoeHue, *KHU3HEHHBIM IMKJI M €r0 3aBUCUMOCTH OT
KJICTOYHBIX (OpM KU3HH. BUpychl — B0O30OyauTEeNM MHQPEKIMOHHBIX 3a00JIeBaHUM; TTOHATHE 00
oHKoBHpYycax. Bupyc nmmynonedunmra yenoseka (BUY). [podpunakruka BUY-unbexummn.

IIpakTuyeckue 3aHATHS:

PaccmarpuBanue KI€TOK U TKAaHEW B ONTUYECKUA MUKPOCKOIL.

Habntoienue KIeTok pacTeHU U )KMBOTHBIX O] MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax u
UX OIMCAHHUE.

CpaBHEHHE CTPOCHUS KJIETOK PACTEHUM M )KUBOTHBIX.

CamocrosiTesibHas padora:
[TonroroBka noknana «IIpucnocobaeHHOCTD - KaKk IpUYMHA MHOT000pa3us KU3HEHHBIX (GOopM Ha
3emien

Tema 9
Oprannsm
yeJioBeKa U
OCHOBHBbIE

NPOSIBJICHNS €ro
JKM3He/IeATeJTbHOCTH

Conep:kanue y4yeOHOro MaTepuaJa:

Opranusm — eauHOE 11e710e. MHOTr00Opa3ne OpraHu3MoB.

OOMeH BemecTBOM M DJHEPrued ¢ OKPYKAIIIeH Ccpeloil Kak HeoOXOAMMOE YCIOBHE CY-
IIECTBOBAHUA ) KUBbBIX CUCTEM.

CrocoOHOCTh K CaMOBOCHPOM3BEIECHHWIO — OJHA U3 OCHOBHBIX OCOOEHHOCTEH JKHBBIX
OpraHu3moB. JleneHue KIETKM — OCHOBa pPOCTa, Pa3BUTHS U Pa3MHOXKEHHUST OPraHHW3MOB.
becnonoe pasmuoxenue. IlooBoi mporecc U MojJoBOE pa3zMHOKeHUe. OIIOJ0TBOPEHHUE, €ro
OHMOJIOTMYeCcKOe 3HAYCHHE.

[TonsstTue 00  uWHAMBHAyaTbHOM  (OHTOTEHE3), OSMOpPHOHAIBHOM  (d3MOpHOTEeHe3) |
HOCTBMGpHOHaﬂbHOM Pa3BUTHU. I/IH,Z[I/IBI/II[ya.HBHOG Pa3BUTHUC 4YCJIIOBCKA M €TI0 BO3MOJKHLIC Ha-
pYyLICHUS.

OGH_II/IG npeaACTaBJICHUA O HACJICACTBCHHOCTH WU U3MCHUYHUBOCTH. I'eHeTnyeckas TCPMHUHOJIOTUA U
CHUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacimegoBanue mpusHakoB y yenoBeka. IlosoBbie
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xpomocombl. CIEIUIGHHOE C TOJIOM HaclenoBaHue. HaciencTBeHHbIE OOJE3HU YEIOBEKa, HMX
NpUYKHBI U TpodunakTuka. CoBpeMEHHbIE MPEACTABIECHUS O T€HE U TeHOME.

I'eneTnyeckue 3aKOHOMEPHOCTH M3MeHUMBOCTH. Kinaccudukamus popm nsmeHunBocTu. Biusiaue
MYTareHOB Ha OPTaHU3M YEJIOBEKa.

[Ipenmer, 3amaun 1 METOABI CENEKIMU. | eHETUUECKUE 3aKOHOMEPHOCTH cenieKuuu. Yuenue H. 1.
BaBuiioBa o nieHTpax MHOrooOpas3usi U MPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHuil. buorexHnomnorus,
€€ JIOCTUKEHUS, IePCIEKTUBBI PA3BUTHSL.

TkaHu, OpraHbl U CUCTEMBI OPTAaHOB YEJIOBEKA.

[Muranune. 3HaueHWE NUTAHUSA JUISI POCTA, PA3BUTUS U JKUBHEACITEIBHOCTH OpraHuU3Ma.
[IumeBapenne kak mporecc (uanueckod W XUMHUYECKOM oOpaboTku mwmm. Cucrema
MUIIEBAPUTENBHBIX OpraHoB. [IpemympexneHre NUIIEBBIX OTpaBIeHU — OpromHOro THA,
JTU3EHTEPUH, XO0Jephl. ['aCTpUT M LUPPO3 MEUEHN KaK pe3ynbTaT BIUSHUSA AJIKOrOJII U HUKOTHHA
Ha OpraHu3M.

JlpIxaHue opraHu3MOB Kak croco0 moxydenust sHepruu. Opranbl AbixaHus. JKu3HeHHas eMKOCTb
nerkux. TpeHHpOBKAa OPraHOB JAbIXaHWs. DONE3HM OpraHoB AbIXaHHWS M WX NPOPUITAKTHKA.
Kypenue kak daktop pucka.

JBrxenue. KocTu, MBIIIIBIL, CYXOXWJIUS — KOMIIOHEHTBHI OIOPHO-IBUTaTEIbHON CHCTEMBI.
MpleyHble JBHKEHUS U UX PETYJSALMA. Y TOMJIEHHE MBI [PU CTaTUYECKOW M JUHAMUYECKOU
pabore. M3meHeHuMe MBIIIBI TpPU TPEHUPOBKE, MOCIEACTBUS runoauHamMuu. [IpudnHbI
HapyILIEHUs OCAaHKH U Pa3BUTHUS MJIOCKOCTOIIHUS.

BHyTpeHHss cpena opranusma: KpoBb, TKaHEBasi )KHUJIKOCTh, TuMpa. OCHOBHbIE (PYHKIIMHU KPOBH.
Kposenochas cucrema. IMMyHUTET U MMMyHHasi cucrteMa. bakrtepuum U BUPYCHl KaK MpUUYMHA
MH(EKIIMOHHBIX 3a00JI€BaHUN.

NunuBunyansHoe passuthe opraHusma. IlomoBoe co3peBanue. MeHcTpyanuss W IOJUTIOLIMS.
OmnonorBoperne. OOpa3oBaHME W Pa3BUTHE 3apoJbIIa WU IUI0Ja. bepeMEeHHOCTh W POJBI.
BrnusiHne HapKOTEHHBIX BeIIeCTB (Ta0aka, amKoroisi, HApKOTUKOB) HAa pPa3BUTHE U 370POBHE
yenoBeka. HacriencTBeHHbIE WM BPOXKACHHBIE 3a00JI€BaHMs, IMEPEAAIOIINECS IOJOBBIM ITyTEM:
CIHUUA, cudunuc u ap.

IIpakTHYecKkHe 3aHATHSA:

YTomieHue npu CTaTUYECKON U JUHAMUYECKON padoTe.

Pemenue OJICMCHTAPHBIX TCHCTUYCCKUX 3a/1a4.

AHanu3 1 OleHKa ITHYECKUX aCleKTOB Pa3BUTHS HEKOTOPBIX HCCIEAOBAaHUN B OMOTEXHOIOTHH.

CamocrosiTesibHas padoTa:
IToaroroButs pedepartsl: «IIpodrmakTuka nHGEKIMOHHBIX Oone3Hel», «bone3Hn yenoBeka,
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BbI3BaHHbIE OakTepusMuy, «CIINI-uyma 20 Beka»

Tema 10
YenoBek U
OKpY:Kalolas
cpena.
Bun.
IKOCHUCTEMBI

Conep:kanue y4yeOHOro MaTepuaJa:

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

Bo3geiictBue skosorndeckux (pakTopoB Ha OpraHU3M 4YellOBeKa U BIIMSHUE JESATEIbHOCTH
YeJIOBEKa Ha OKPY’KAIOIIYIO cpeny (SIIOXMMHUKATHI, TPOMBIIIJICHHBIE OTXObI, pPauanus 1 Apyrue
3arps3HeHus). PanyonansHoe IpUpOAONOIb30BAHNUE.

DOBOJIIOLIMOHHAS TEOpUsT M €€ pojb B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYUHOM
KapTUHBI Mupa. Bun, ero xpurepuu. [lomynsanus kak CTpyKTypHas €IMHUIA BUAA U SBOJIIOLUHU.
Cunrernueckas teopus sBosmonuu (CTD). J[Bukyimune cuiibl 3Boaouu B cooTBeTCTBUM ¢ CTO.
Pesynbratsl sBomonuu. CoxpaHeHHe MHOrooOpasusi BHJIOB KaK OCHOBA YCTOHUYMBOIO Pa3BUTHS
6uocdepsl. [Ipuunnbl BeiIMUpaHus BUJOB. bruonmorunueckuii mporpecc 1 GMOJIOTHYECKUid perpecc.
I'unote3bl NPOMCXOXKAECHUS KU3HU. YCIOKHEHHME XXHMBBIX OpPraHM3MOB Ha 3eMje B Ipoliecce
HBOJIIOIMHM. AHTPONOreHEe3 M €ro 3akOHOMepHOCTH. Jloka3zaTenbCcTBa pOJACTBA YeNOBEKa C
MJIEKONUTAIOMUMH  JKUBOTHBIMU. DKOJIOTUYECKHE (AKTOpPbl aHTPOIOIeHe3a: YCIIOKHEHHE
MOMYJISIIUOHHOW CTPYKTYphI BHJA, U3TOTOBICHHE OPYIAHH Tpyna, MEpPexo] OT PacTUTENBHOTO K
CMELIAaHHOMY THUIy ITUTaHHS, UCIOJIb30BaHUE OrHs. [losBIeHNE MBICIUTENBHOW NEATEIbHOCTH U
YWICHOpa3eabHON peun. IIponcxoxieHne 4enoBeueckux pac.

[Ipeamer m 3amaum SKOJOTHHU: YUYEHHE 00 SKOJOTHUECKHX (PakTopax, ydeHHE O COOOIIECTBax
OpraHu3MoB, yueHHe o0 brocdepe.

Okonorndyeckue GpakTopbl, 0COOEHHOCTH UX BO3IEHCTBHS. DKOJOTMYECcKask XapaKTepUCTUKA BU/A.
[Tonsatue 06 skonoruueckux cucremax. Llenu nmutanus, Tpoduyeckre ypoBHU. bruoreonenos kak
HKOCHUCTEMA.

buocdepa — riobanpHas skocuctema. Yuenue B. . Bepuaackoro o Ouochepe. Ponp xKuBBIX
opranu3mMoB B Omocdepe. buomacca. buomormdeckuii KpyroBopoT (Ha MpuUMepe KpyroBOpoTa
yraepona). OCHOBHBIE HampaBiICHUs BO3ACUCTBUS uenoBeka Ha Ouocdepy. Tpanchopmarims
€CTECTBEHHBIX SKOJIOTHUECKHX cucTeM. OCOOEHHOCTH arpodKOCHCTEM (arpolileHO30B).

IIpakTHYecKkHe 3aHATHSA:

[ToaroroButk noknan: «OxpaHa MPUPOIHBIX PECYpCOB Ha TpuMepe MOCKOBCKOM 001acTh»
Omnwucanne ocoOeit Buaa Mo MOPPOIOTHIECKOMY KPUTEPHIO.

AHanu3 1 OLEHKA Pa3JINYHbIX TUIIOTE3 TPOUCX0KICHHUS JKU3HU.

AHaJi3 ¥ OLIEHKA PAa3JIMYHbIX TUIIOTE3 MPOUCXOXKICHHS YETIOBEKA.

CocraBrieHre cxeM nepeiayu BelecTB U SHEepruu (1ieTei MuTaHus).

CpaBHHTENIbHAS XapaKTEPUCTUKA MPUPOJIHBIX SKOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH.
Penrenne skonornyeckux 3aaau.
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AHanu3 M OIeHKa MOCIEICTBUI COOCTBEHHON AEATEILHOCTH B OKPYKaIOIIEH cpesie, TTI00anbHBIX
AKOJIOTUYECKHUX MTPOOJIEM M MyTeH WX PEIICHUS.

Bcero:

149

NuauBuayaabHblii MpoeKkT - ocobas (opma opranm3anuu 00pa30BaTENBHON JEATEIBHOCTH OOYYalOIIUXCs, CTPYKTypa
KOTOpOii mpuOImkeHa K (GopMary HaydHOTO MCCIICIOBAHUS M COACPIKHUT JOKA3aTEIbCTBO aKTyalbHOCTH W30paHHON TEMBI,
ompejieiecHue HAydyHOW TpoOJieMbl, mpeaMeTa M OOBEKTa WCCIEeNOBaHUS, Ielied M 3a7ad, METOJIOB, HCTOYHHUKOB,
ucropuorpaduu, o0061IeHHUE PE3yIbTATOB, BHIBOIHI.

NuauBuayaJbHbIii MPOEKT BHIOJHIETCS O0Y4YaloIMMCS CAMOCTOSITEIBHO MOJ PYKOBOACTBOM IPENOAABATENS] COIVIACHO
BBIOpAHHOM TEME B paMKax JAaHHOW JUCUUIUIMHBI UK B YUCIIE JPYTUX U3yYaE€MbIX YYEOHBIX MPEIMETOB.

Temut pecpepamos (00Kk1a008), NPOEKMO8B:

Martepus, hopMbl €e ABUKECHUS U CYIIECTBOBAHHUSL.
ITepBoiii pycckuid akageMuk M.B. JIoMOHOCOB.
HckyccTBo M nponiecc no3HaHusl.
du3nka U My3bIKaJIBHOE UCKYCCTBO.
[IBeToMy3bIKA.
®u3nKa B COBPEMEHHOM LIUPKE.
Pu3nyecKre METOAbI UCCIEA0BaHUS TaMATHUKOB HCTOPUH, APXUTEKTYPHI U IIPOU3BEACHUN UCKYCCTBA.
HayuHo-TexHHUYeCcKuil mporpecc U mpoOaeMbl 3KOJIOTHH.
buorexnonorus u renHas nHxxeHepus — rexHosiornu XXI Beka.
HaHOTeXHON0THs KaK NPUOPUTETHOE HANPABJICHUE Pa3BUTUS HAYKU M IPOU3BOJACTBA B Poccuiickon denepanun.
OxpaHa OKpy’KaroIien cpeapl OT XUMUYECKOTO 3arps3HEHUS.
PacTtBOpBI BOKpPYT Hac.
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YcTpaHeHue )KeCTKOCTH BOJIbI HA MMPOMBIIIIEHHBIX TPEANPUATUSIX.

Hctopus BO3HUKHOBEHHUS U Pa3BUTHUSI OPTaHUUYECKON XUMUHU.

VYTI1eBOJbI U UX POJIb B 5KUBOM MPUPOJIE.

JKupbl Kak MPOAYKT MUTAHUSI U XUMUYECKOE ChIPhE.

HexBartka npoaoBoabCTBUS MpodieMa Kak Tiio0alibHas MpobJieMa YeJI0BeUeCTBA U IyTH €€ PElICHUS.
CpencTBa rUrieHbl Ha OCHOBE KMCJIOPOACOAEPKAIIUX OPraHUYECKUX COETUHEHHM.

Cunretuueckue mormue cpeactsa (CMC): 1oCTOMHCTBA U HEIOCTATKHU.

Jedurut O6eska B MUILEBBIX MPOAYKTAX U €T0 MPEOJA0JCHHUE B paMKax IN00adIbHON MPOI0BOJIBCTBEHHON TPOTPaMMBL.
B.U. BepHajnckuii u ero yuenue o omochepe

Hcrtopus n pa3BUTHE 3HAHUN O KIIETKE

Oxpy>karorias 4eoBeKa cpejia ¥ €€ KOMIIOHEHTHI: pa3IMYHbIE B3TJISAbI HA OJIHY TIPOOIeMy.
[Tonynsinus Kak eIMHUIA OMOJIOTHYECKON IBOJIOIINU

[Tonmynsinus Kak 3K0JIOTHYecKasi UHULIA.

CoBpeMeHHbIE B3Il HA OMOJOTUYECKYIO 3BOJIOLIUIO

CoBpeMeHHbIE B3TJIA/Ibl HA TPOUCXOKICHHUE YETIOBEKA: CTOJIKHOBEHUE MHEHHUIM

CoBpeMeHHbIE METO/IbI KCCIIEIOBAHUS KIIETKH.

Cpenbl 0O0UTaHMsI OPraHU3MOB: IPUYUHBI Pa3HOOOPA3HSL.
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3. YCJIOBMS PEAJIM3AIIUUA ITPOI'PAMMBI INCHUIIJIMHBI

3.1. TpeOoBaHusi K MATEPHAJIBHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzanus yueOHOW AUCIMIUIMHBI TpeOyeT Hamudus KaOWHETa eCTECTBO3HAHUS C
METOJIMKON TpenoaBanus. KaOMHET yKOMIUIEKTOBaH CIICIUATU3UPOBAHHON MeOembio,
OTBEYAIONIEH BCEM YCTAHOBJICHHBIM HOPMaM M TpPEOOBAaHUAM CTOJ YUYCHHYECKUU
JIBYXMECTHBIN, CTYJ YUYEHUUYECKUW, CTOJI [ MpenoaaBatelisi, CTyJ JJIsl IpernogaBaTes,
MeJioBasi JOCKa, JIOCKa WHTEPAKTUBHAS, TEXHUYECKHUMHU CpeAcTBaMU OOydYeHUs
(mepeHocHasi ayauo M BHJEOANNaparypa); HaMJISIHBIE TOCOOMS — TaOJUIbI st
odopmiieHHs KaOWHEeTa, MaKaThl, y4eOHbIE MaTepUaIbI.

3.2. Meroanyeckue PpeKOMEHIAUMH K BbINOJHEHHMI) BHeEAyJIUTOPHOM
CaAaMOCTOAATEJILHOM PadOThI

CamocrosTensHas paboTa - 9TO IUIaHUpyemas padoTa CTYAEHTOB, BBIMOJTHSAEMAs IO
3aJaHUI0 M TpU  METOJUMYECKOM pPYKOBOJCTBE IIpernojasarens, HO 0e3 ero
HEMOCPEICTBEHHOTO y4acTHs.

CamocrosTensHas pa0oTa BBINONMHSACT psAf  (QYHKIHHA, Cpead KOTOPBIX OCOOEHHO
BBIJICIISIFOTCSL:

- pasBuBaromias (TMOBBILIEHUE KYJIbTYpPbl YMCTBEHHOTO Tpynaa, MpPHOOIIEHHE K
TBOPYECKHM BHJaM JESTEIbHOCTH, OOOTAIICHWE WHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH
CTYJICHTOB);

- OpUEHTHpYIOLas U CTUMYJIHUpylowas (mpoueccy oOydeHHs] NMPHUIAETCS YCKOpPEHHE U
MOTHBAIIHS);

- BocruTaTtenbHas ((GOPMHUPYIOTCS W pa3BUBAIOTCA TMpoQeccHoHaTbHbIE KadyecTBa
CIICIIMAJINCTA);

- hccreoBaTeabckas (HOBBIM ypOBEHb MPOQECCHOHATBLHO-TBOPUECKOTO MBIIIICHU );

- uHpOpMAIMOHHO-00y4Jaromas (yueOHas [eATeIbHOCTh CTYACHTOB Ha ayIUTOPHBIX
3AHATHUSAX).

OnHUM U3 OCHOBHBIX BUJIOB JI€ATEILHOCTH CTY/ACHTA SIBISIETCSI CAMOCTOSITENIbHAS paboTa,
KOTOpasi BKJIIOYAeT B ce0sl M3yueHHUe JIEKIIMOHHOTO Marepuana, y4eOHUKOB M y4eOHBIX
nocoOuii, MepBOMCTOYHUKOB, MOJTOTOBKY COOOILIEHM, BBICTYIJICHHS Ha TPYMIOBBIX
3aHSATHUSX, BBIMOJIHEHUE 33JaHUI TPEro1aBaTels.

[lenbto caMOCTOSITENBHBIX 3aHATUN SBISETCA CaMOCTOsATENbHOE Ooisiee TIyOoKoe
U3yUEHHUE CTYJIEHTaMH OTJIEIbHBIX BOIPOCOB Kypca C UCIOJIb30BAaHHUEM PEKOMEHIYeMOH
JIOTIOJIHUTENIbHOM JIUTEPaTyphl U JPYTUX UH(POPMALIMOHHBIX HCTOYHHUKOB.

3alayaMy CaMOCTOSITENIbHON Pa0OThI CTY/IEHTOB SIBJISIOTCS:

- cUcTeMaTH3allysl ¥ 3aKpeIUIeHUE MOJyYEHHBIX TEOPETUYECKUX 3HAHUM M MPaKTUYECKUX
YMEHHUH CTYJECHTOB;

- yriyOJeHue U paclIMpeHrne TEOPETUUECKUX 3HAHUM;

- (hopmupoBaHrEe yMEHUS UCIIOIB30BATh CIIPABOYHYIO JIUTEPATYPY;

- pa3BUTHE IIO3HABATEJIBHBIX CIIOCOOHOCTEH M AaKTHUBHOCTH CTYACHTOB: TBOPYECKOM
MHULMATUBBI, CAMOCTOSTEILHOCTH, OTBETCTBEHHOCTH U OPTraHU30BaHHOCTH;
BaeayautopHas camocTosiTesnibHast paboTa BKIIIOYAET Takue (popmbl pabOThI, KaK:

1. UanuBuyanbHble 3aHATHS (JOMAIIHUE 3aHATHSA):

- W3y4YeHUE MPOTPAMMHOI0 MaTepHalia JUCIMIUIMHBI (paboTa ¢ y4eOHWKOM |
KOHCITEKTOM JICKIIHH );

- U3y4YEHHUE PEKOMEHAYEMBIX JINTEPATYPHBIX HUCTOUHUKOB;
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- KOHCTIEKTUPOBaHUE UCTOYHUKOB;

- BBIIIOJTHEHUE KOHTPOJIBHBIX paboT;

- paboTa co CIIOBapsIMU U CIIPAaBOYHUKAMU;

- paboTa ¢ ANEeKTPOHHBIMU UH(OPMAIIMOHHBIMU PECYypcaMu U pecypcamu Internet;

- COCTaBJICHUE IUIAHA U TE3UCOB OTBETA HA JIEKLNU;

- BBITMIOJIHEHHUE TECTOBBIX 3aJaHUN;

- peuieHue 3a1ay;

- IOArOTOBKA MPE3EHTAINN;

- OTBEThI HA KOHTPOJIbHBIEC BOTIPOCHI;

- aHHOTUpOBaHue, pehepupoBaHue, peLEH3UPOBAHUE TEKCTA;

- HalMCaHME 3CCe, TE3UCOB, JOKIAI0B, pePeparTos;

- paboTa ¢ KOMITbIOTEPHBIMU MPOTPAMMaAMHU;

- TIOATOTOBKA K 3aueTy (auddepeHnnpoBaHHOMY 3aueTy), SK3aMEHY U JIPYTUM
dbopmMam KOHTPOJISL.

2. 'pynmoBas caMocTosITeNIbHAast padoTa CTy/I€HTOB:

- TOJrOTOBKA K 3aHATHUSM, MPOBOJUMMBIM C HCIOJIB30BAHMEM AaKTUBHBIX (Popm
00y4eHus (KpYIJIble CTOJIbI, IETIOBBIE UTPHI);

- aHaJIM3 JIEJIOBBIX CUTYalUii (MUHHU-KEICOB) U Jp.:

- yyactue B MIHTEepHET - KOH(DEepEeHITUX.

3. IlomydyeHune KOHCyNbTalMM JUISI Pa3bsICHEHWW 110 BOIPOCAM H3y4aeMOM
JUCHUTIIUHBI.

Haunbonee yacTto npu M3y4yeHUM JUCUUIUIMHBI UCIIOIB3YIOTCA CIEAYIOIIHE BUIbI
CaMOCTOSITEJIbHON paOOThI CTY/I€HTOB:

- mnouck (moadop) suTepaTypbl (B TOM YHCIE OAJIEKTPOHHBIX HMCTOYHUKOB
uH(opMaIumn) 1o 3aJaHHON TeMe;

- IOATOTOBKA pedepaTos;

- IOATOTOBKA JTOKJIA/I0B.

Pedepar - dopma mnucemenHoit pabotel. Kak mpaBuno, pedepar sBisercs
CaMOCTOSITENIbHBIM  OUOIMOrpaUuecKuM HUCCIIEIOBAaHUEM CTYACHTA, HOCSIIUM
onucareIbHO-aHAIMTUYECKU xapaktep. O0bem pedepara moxeT pocturath 10-
15 crpanun. IlogroroBka pedepara moapasyMeBaeT CaMOCTOSATEIHLHOE M3yUCHUE
CTYJICHTOM HECKOJBKMX JINTEPATypHbIX HMCTOYHUKOB (MOHOTpaduii, HAyIHBIX
cratel M T.A.) MO TEeMe, He paccMaTpuBaeMoil TOAPOOHO Ha JIEKLUH,
CHUCTEMAaTH3allMI0 MaTephalla W KpaTkoe ero wusioxenue. lLlens Hanucanus
pedepaTta - TPUBUTUE HABBIKOB KpAaTKOTO U JIAKOHUYHOTO TMPEICTABICHUS
COOpaHHBIX MaTepua’ioB U (aKTOB B COOTBETCTBUHM C TpeOOBAHUSIMH,
NPEABABIIEMbIMU K HAYYHBIM OTYETaM, 0030paM U CTaThsIM.

Pabora cryaenTa Hax pedeparoM BKIIOUYACT CIASAYIONINE ONEepaIliu:

- paccMOTpEeHHE TeMbI (110 €€ Ha3BaHUIO);

- BBISIBJICHHE JIUTEPATYPHBIX UCTOYHUKOB TIO JAHHOU TEME;

- O3HAKOMJICHUE C COJICP’KAHUEM MCTOYHUKOB, HAITPABJICHHBIM Ha OCMBICIIEHHE €T0O
BHEIIHEW Y BHYTPEHHEU CTPYKTYPBI;
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- paboTa HaJ BBIJCIICHUEM TJIABHBIX CMBICIIOBBIX KOMITIOHEHTOB TEKCTa (KITFOYEBBIX
CJIOB U MPEJIOKEHUH);

- 0TOOp HamboJIee BaXXHBIX CBEJICHUN U3 BBIJICJICHHBIX ()pParMEeHTOB;

- COCTaBJICHHE «CBSI30K» M3 OTOOPAHHOTO Marepuaia B COOTBETCTBUM C JIOTUKOMN
U3JI0’)KEeHUsI (PaKTOB,;

- HanucaHnue pedepara.

Pedepar B cTpyKTypHOM OTHOIIEHUH JTODKEH BKITIOUYATH!

- COZIepKaHue;

- BBEJICHUE;

- cOOCTBEHHO pedepaTuBHYIO YacTh (M3JI0KEHUE OCHOBHBIX IMOJIOKEHUMN MO TUIaHY
C COOTBETCTBYIOIIMMH Ha3BaHUSIMH M HyMepaIueh);

- 3aKJTIOYEHUE;

- CIIUCOK HMCIIOJIb30BAaHHOMN JIUTEPATYPHI.

Texkcr pedepara momKeH MMETh CBSI3aHHOE, IelbHOE TocTtpoeHue. CojeprkaHue
pedepaTta [ODKHA TPOHU3BIBATH TJIaBHAs WHJed, KOTopas OOBEAUHSET BCE
nH(OPMAITMOHHBIE AJIEMEHThl MCTOYHHMKOB, a TaKke MpUBOAUMEBIC (akThl. [lpu
ATOM JIONYCKAETCA COXPAHEHHE OTMETbHBIX CTPYKTYPHBIX DJIIEMEHTOB OpPUTHHAJIA.
OpHako HE JOMYCTUMO TNPOCTOE TMEPENUChIBAHUE TIOJOXKEHHE JUTEPATYPHBIX
MCTOYHUKOB. SI3bIK TIOJKEH OBITh KPATKUM, SICHBIM, TOCTYITHBIM.

Pedepar oreHnBaeTcss HCX0sI U3 CICAYIOIMINX KPUTEPUEB:

- IOCTABJICHA JIM 11EJIb B paboTe;

- CyMCJI JIK CTYACHT CaMOCTOATCIBHO COCTAaBUTH JIOTHYECKHH IUIaH K TEME U pcain30BaThb
ero;

- KAaKOB Hay4YHBIN ypOBEHb pedepara;

- coOpaH ¥ JOCTaTOYHBIN (PaKTUIECKUI MaTepua;

- YJAJIOCh JIU PACKPBITh TEMY;

- IIOKa3aHa JIU CBA3b paCCManHBaeMOﬁ TEMBI C COBPCMCHHBIMU Hp06HeMaMI/I HAaYKHU U
00111eCcTBa, CO CMIEUAIBHOCTBIO CTY/ICHTA;

- KaKOB aBTOPCKUHM BKJIAJ B CHUCTEMAaTH3allMI0, CTPYKTypUPOBAHUE MaTepHalia, B
COCTaBJICHUH 3aKJIFOUCHHUS; - JOCTUTHYTA JIX 11eJ]1h paOOTHI.

YryOieHHOMY HM3Y4YeHHIO MaTepuaia IO OTACIbHBIM pa3jiesiaM JUCIUTIIMHBI
CIOCOOCTBYET MOJITOTOBKA CTYJIEHTAMU JOKJIAJI0B.

Jlokmang — 3TO caMmocTosATeNbHas paloTa, a”Hanu3upylomas u o0oO0Iaromast
nyOMuKamMu 10  3aJaHHOM TeMmaTWKe, MpeAmnojiararonas BbIpaOdOTKY U
000CHOBaHUE COOCTBEHHOH IO3MIIMM aBTOpa B OTHOIICHHH pPacCMaTPHBAEMBIX
BONPOCOB. Hamumcanuio J0Kimana NPEamecTBYeT H3YyUYCHHE IMHPOKOTO Kpyra
MEePBOMCTOYHUKOB, MOHOTrpaduii, crared, 0000IIeHHUE ITUYHBIX HAOIIOICHUN.
PaGora Hanm mokmagoM CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITENIHHOTO, TBOPUYECKOTO
MBIINUJICHUS, YIUT IIPUMCHATH ITOJTYUCHHBIC 3HAHUA HA IIPAKTUKC ITPpU aHAJIN3C PA3JIMYHBIX
aKTyaJbHBIX pooOsieM. PekoMennyemoe BpeMs nokiana - 10-12 MuHyT.

HemnpeMeHHbIM yClIOBUEM 3aKpEIJICHUSI TEOPETUUECKUX U MPAKTUYECKUX 3HAHUN
CTYJICHTOB SIBIIICTCA BBHITIOJIHGHWE UMK JoMamHuX 3amgaduil. Kommemk
obecrieunBaeT y4eOHO-METONUYECKYI0O W MaTEepUATbHO-TEXHUYECKYIO 0a3y s
OpraHU3AIMH CAMOCTOSITEILHOM PaOOTHI CTYJIEHTOB.

bubnuoTeka kosuiemka o0ecreuynBaeT:
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- yueOHBIN mpoliecc HEOOXOAUMON JUTepaTypolt U uHbopMaluein (KOMIUIEKTYeT
Ooubsmoreunbli  QoHA ydeOHOM, METOAMYECKOH, HAy4dyHOH, MEepUOIUYECKOM,
CIIPaBOYHOM M XYJI0)KECTBEHHOM JMTEPAaTypold B COOTBETCTBUM C YYEOHBIMU
IJIaHaMU ¥ IPOrpaMMaMH, B TOM YHUCJIE€ Ha 3JIEKTPOHHBIX HOCUTENIAX);

- J0CTyll K OCHOBHBIM HWH(OPMAIMOHHBIM 00pa30BaTEIbHBIM peEcypcam,
nH(pOpMaAIMOHHOW 0a3e NaHHbBIX, B TOM 4Hciie Onbinorpaguueckoil, BO3MOXXHOCTb
BbIXOJa B IHTEpHET.

[IpenMeTHO-IIMKIIOBBIE ~ KOMHCCHM  pa3padaThiBalOT:  y4EeOHO-METOIMYECKHE
MaTepHuaybl, MPOTPAMMBI, MOCOOWs, MaTepuaiabl MO yYEOHBIM IUCIMIUIMHAM B
COOTBETCTBUM C  (elepalbHBIMA TOCYJAPCTBEHHBIMU  00pa30BaTEeIIbHBIMU
CTaHJapTaMu. YUYeOHBIE NPOrPaMMbl PACKPHIBAIOT PEKOMEHIYEMBIH PEXUM U
XapakTep pa3IUYHBIX BUJOB y4eOHON pabOTHl (B TOM YHCJE CaMOCTOSTEIHHOU
paboThl HaJ PEKOMEHJOBAHHOW JuTepaTypoi). s MOATOTOBKM K 3aHSATHUSIM,
TEKYyIIEMy KOHTPOJIO M TPOMEKYTOUYHOH aTTeCTalldd CTYACHTBI MOTYT
BOCTIONIb30BaThCSl  AJIGKTPOHHOW OMOMMOTEKOW KOJUIeIXa, TAe OHH HMEIOT
BO3MOXHOCTh TMOJYYUTh JOCTYH K Y4e€OHO-METOJUYECKMM MaTepuaiaM Kak
OMOMMOTEKN KOJUIeIKa, TaK M HHBIX JJIEKTPOHHBIX OMONIMOTEYHBIX cucteM. B
CBOIO OYepenb, CTYIAEHThl MOTYT B3SITh Ha JIOM HEOOXOAMMYIO JHMTEparypy, a
TaK>K€ BOCIIOJIb30BATHCS YNTAIBHBIM 3aJI0M.

3.3. Uudopmannonnoe odecneyenue 00yueHust
IlepeyeHb peKOMeHAyeMbIX Y4eOHbIX M3aHUI
OcHoBHas JuTEpaTypa

CwmupaoBa, M. C. EctecTBo3HaHUe : yUeOHUK U MMPAKTUKYM JIJISI CPETHETO
npodeccuonanbaoro oopazosanusi / M. C. CmupuoBa, M. B. Boponenko,
T. M. CmupHoBa. — 2-¢ u3a. — Mocksa : U3agatensctBo Opaiit, 2020. —
332 c¢. — (IIpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-09495-4, —
Tekct : anextponnsii // ObBC IOpaiit [calit]. — URL:
https://urait.ru/bcode/448852

Ceupunos, B. B. EctecTBo3Hanue : yaueOHOE TOCOOME JIsT CPETHETO
npodeccuonansHoro oopazosanus / B. B. Ceupunos, E. . CBupugosa. — 3-¢
u31., uctp. u gon. — Mocksa : U3narenscto FOpaiit, 2020. — 310 ¢c. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-10099-0. — Texker :
anextponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/448770

JlonoJiHUTeIbHAS JIUTEPaTypa

EcrecTBo3Hanume : yueOHUK A7 cpeqHero npodeccruoHambHOro oopasoBanus /
B. H. JIaBpunenko [u np.] ; nox penakuueit B. H. JlaBpunenko. — 5-e usg.,
nepepad. u gon. — Mocksa : U3natensctBo FHOpaiit, 2019. — 462 ¢. —
(ITpodeccuonansHoe odpazosanue). — ISBN 978-5-534-05090-5. — Texker :
anektponHbii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/428016
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Cypukos, B. B. EcrecTBo3Hanue: ¢pusnka : yaeOHOE MOCOOUE ISl CPEIHETO
npodeccuonanbHoro oopazopanus / B. B. CypukoB. — 6-¢ u3I., UCIIp. U JI0I. —
Mockga : U3gatensctBo FOpaiit, 2020. — 143 c¢. — (IIpodeccronanbpHoe
obpazoBanue). — ISBN 978-5-534-06437-7. — Texcr : anexrponHsbiit // 9bC
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/454741

CwmupnaoBa, M. C. EcrtectBo3Hanue: reorpadusi, OMOJIO0THs, SKOJIOTUs : yueOHOoe
nocobue ajisa cpeanero npodeccuonaabHoro oopazosanus / M. C. CmupHOBa,
T. M. CmupnoBa, M. B. Boponenko. — Mockga : M3narensctBo FOpaiir,

2020. — 271 c. — (IlpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-
12798-0. — Texkcrt : anexTponnsliii / IbC KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/448329

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMBbI:

['openoB A.A. KoHUENnuuu COBPEMEHHOTO €CTECTBO3HaHUsS 4-€  u31.

YuebHoe mocobue s akajgemudeckoro Oakanaspuata. M.: HOpaiit ObC, OBC:

www.biblio-online.ru, 2015

CmupnoBa M.C., HexmonoBa M.B., Cmupnosa T.M. ECTECTBO3HAHUE.

YueOHUK U TPaKTUKYM JIJIs pukiiagHoro 6akanaBpuara. M.: IOpaiit ObC, 3bC:

www.biblio-online.ru, 2015

http://class-fizika.nard.ru/ - «KiaccHas mocka st JiF0003HATEIBHBIX ),

http://physiks.nad/ru/ - «®u3nka B aHUMAITUAXY;

http://interneturok.ru - / «Buxeoypoku o mpeamMeTaM MIKOJIBHON MPOTrpaMMBbD» - U
ap.);

chemistry-chemists.com/index.html - snexTponHsIi )KypHAT « XUMHKHA U XUMUSD;

pvg.mk.ru - omumnuazna «Ilokopu BopoObEBBI ropbI»;

hemi.wallst.ru - «Xumus. OOpa3oBaTEIbHBIN CANUT AJIS HIKOJLHUKOBY,

www.alhimikov.net - O0pa3oBaTeNbHBIN CAWT IS IIKOJIBHUKOB;

chem.msu.su - DnexTpoHHas OMOIMOTEKA M0 XUMUHU;

Www.enauki.ru — HHTepHEeT-u3aHue g yuurteieh «EcTecTBeHHBIC HAyKN»,

hvsh.ru - xypHan « Xumust B IKOJIE»;

WWW.hij.ru/ - «XuMus 1 )KU3HbY;

chemistry-chemists.com/index.html - snexTpoHHBIH XKypHAT « XUMUKU U XUMUS»;

http://biology.asvu.ru/ - Bcst Ouonorus. CoBpeMeHHass OHOJIOTHS, CTaThH,
HOBOCTH, OMOJINOTEKA;

http://window.edu.ru/window/ - enuHOe OKHO AOCTyma K 0Opa3oBaTeIbHBIM
pecypcam HTEpHET 110 OHMOJIOTHH;

http://ic.krasu.ru/pages/test/005.html - TecTsl o OHosTOTHH.
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4. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUA
ITPOT'PAMMBI JTUCHHUITJIMHBI

KoHTpoab U oneHKa pe3ysibTaToB OCBOCHUS YU€OHOM TUCUUILITUHBI
OCYULIECTBJISIIOTCS MPENOAaBaTENIEM B MPOLECCE IPOBEICHUS TEOPETHUECKUX,
MPaKTUYECKUX U JIA0OPATOPHBIX 3aHATUIA U BBITIOJIHEHUS] KOHTPOJIBHBIX padOT U

TECTUPOBAHUA.

PesynbTaTsl 00yyeHHs

@DopMBbI U METOJbI KOHTPOJISI M OLIEHKH
pe3yJbTAaTOB 00yYeHUsI

JIMYHOCTHBIX:
- YCTOWYHMBBI  HMHTEpEC K HUCTOPUH U
JOCTUKEHHUSIM B OOJIACTH €CTECTBEHHBIX HAayK,
YyBCTBO TOPAOCTH 32 POCCHICKHE €CTECTBEHHbIE
HayKWU;
- TOTOBHOCTh K HPOAOJKEHHIO 00pa3oBaHUS,
MOBBINICHUIO  KBaTM(UKALIMKM B  M30paHHOMN
npodeccuoHaNbHON  1E€ATEeIbHOCTH, HUCHOIb3YS
3HAHUS B 00JIACTH €CTECTBEHHBIX HAYK;
- OOBEKTHMBHOE  OCO3HaHHE  3HAYMMOCTHU
KOMITETEHITMI B 00JIACTH €CTECTBEHHBIX HAYK IS
yeloBeKka W oOlIecTBa, YMEHHE; HCIOIb30BaTh
TEXHOJIOTUYECKHE  JOCTIKEHUST B  o0nactu
bU3UKA, XUMHH, OWOJIOTMH JUIsl TIOBBIIICHHS
COOCTBEHHOTO HWHTEIJICKTYyaJIbHOTO pPAa3BUTHUS B
BBIOpaHHOW TIPO(PECCHOHATILHON ACATEIHHOCTH;
- yYMEHHE TMPOaHAIM3UPOBATH TEXHOTCHHBIE
TTOCJICNICTBHS JIJIsI OKPY’KAIOIIEH cpefbl, OBITOBOM
Y TIPOU3BOJICTBEHHOMN JACSITETLHOCTH YEIIOBEKA;
- TOTOBHOCTbh CAMOCTOSATEIBHO NOOBIBaTh HOBBHIE
st cebst €CTECTBCHHOHAYYHBIC
3HAHUS, WCIONB3YysSd [UIsl DTOr0 JOCTYIHbIE
MCTOYHUKH MH(POPMALINY;
-yMEHUE YOpPaBIATh CBOEH TMO3HABATEIbHOU
JeSITeNIbHOCTHIO, TIPOBOJIUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;
- YMEHHE BBICTPAaUBaTh KOHCTPYKTHBHBIE
B3aMMOOTHOLICHUS] B KOMaHA€ IO PEUICHUIO
00IIMX 337124 B 00JIACTH €CTECTBO3HAHUS;

MeTanpeaMeTHbIX:
- OBNIQJICHUE YMEHUSMU U HABBIKAMHU PA3IHMYHBIX
BUIOB IIO3HABATEJILHOW  AEATEILHOCTH ISt

W3YYCHHSI Pa3IMYHBIX CTOPOH OKPYXKAIOUIETO
€CTECTBEHHOTO MHPA,

- HNPUMCHCHHC OCHOBHBIX MCTOIAOB IIO3HAHUA
(HabmroieHre, HAYYHBIM  OKCIEPUMEHT) IS
HU3YyUCHUA Pa3JIMYHBIX CTOPOH
€CTeCTBEHHOHAYYHOH  KapTHHBI ~ MHpa, C
KOTOPBIMU BO3HUKACT H€O6XOI[I/IMOCTB
CTAJIKMBATHCS B MPOQPECCHOHATBHOU cepe;

- YMEHHE ONpeleNsiTh el ©  33Ja4d

YceTHBII onpoc

WHuTepnpeTarus pe3yibTaToB HaOIIOIEHUN 32
JesTeTbHOCTHIO 00YUaIOLIerocs B Mpolecce
OCBOEHUS 00pa30BaTEIBHON MPOTrpaMMBbI
I'paduueckas mpoBepKka 3HAHUNH U YMEHUI
TecTtupoBanue o Teme

CamocrosTenbHbIe padoThI

3ammra pedepaTon

[TpakTuyeckue 3ansaTus. JlaboparopHbie pabOTHI.
YMeTh pacCUUTHIBATh CKOPOCTh XUMHUYECKOU
peakuuu. Pemenue 3agau.

OtyeT no nabopaTopHOit paboTe

YMmeTs ucnonb3oBaTh 3HaHus o poiau [JHK B
OpraHusme

YMeThb COMOCTaBIATh TEOPHH 00 IBOIIOIHUU
YKUBOU MPHUPOJIBI

YMeTh NPOrHO3UPOBATh U3MEHEHUS B )KUBOU U
HEKHUBOU NIPUPOJIE

Pecepar.

CemuHnap

26




NEeSITEIHOCTH, BBIOMpATh cpencTBa ux
JNOCTH>KEHHS Ha MPAKTUKE;

- YMEHME HUCIOJb30BaTh Pa3JINYHbIE HNCTOYHHKHU
TUTSL MOJIY4ECHUS €CTECTBEHHOHAY4YHOU
nH(pOpMAIIUY U OLEHUBATD €€ TOCTOBEPHOCTH JIJIs
JOCTH>KEHHSI TIOCTABJICHHBIX LIEJIEH U 3a/1a4;
NpeAMeTHbIX:

-c(opMHPOBAHHOCTH MIPEACTABICHUI 0
LIEJIOCTHOW COBPEMEHHOW €CTECTBEHHOHAYy4YHOHU
KapTHHE MHUpa, O NPUPOAE KaK €IUHOH
LIEJIOCTHOM CHCTEME, O B3aMMOCBS3M 4YEJIOBEKA,
OpUpoAbl U oOLIecTBa; O MPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciiTabax BceneHHOM;

-BlIaJIcHUEe 3HAHMSMH O Hambosiee Ba)KHBIX
OTKPBITHSIX ¥ JIOCTHDKGHUSAX B 00JIacTH
€CTECTBO3HAHMS, MOBJIHABIIMX HA SBOJIOLHIO
IIPEICTAaBICHUN O IPUPOJIE, HA PA3BUTHE TEXHUKHU
U TEXHOJIOTHI;

- cOpMUPOBAHHOCTb YMEHHUS TPUMEHATh
€CTeCTBEHHOHAYYHbIC 3HAHUS Uil OOBICHEHHS
OKPYKAIOIIUX SIBIICHUWA, COXPAHEHHUs 3J0POBbBS,
obOecneucHUs 0€30IIaCHOCTH KU3HEACATECILHOCTH,
OepeXHOro OTHOILEHUS K IpUpPOE,
palMOHAIBHOTO NPUPOOIOIB30BAHUS, a TaKKe
BBITIOJTHEHUS POJIM TPAaMOTHOT'O TOTPEOUTEIS;

- c(pOPMHUPOBAHHOCTH MPEJCTABICHUI O HAYYHOM
METOA€ IMO3HAHMWS TMPUPOJIBI U  CPEICTBAX
M3y4YeHUs MeraMupa, MakKpoMupa U MUKPOMHUPA;
BIIQJICHUE  NpPUEMAMU  €CTECTBEHHOHAYYHBIX
HAOJIONEHUH, OIBITOB, MCCIEIOBAHUA M OLIEHKHU
JIOCTOBEPHOCTH IOJIYYEHHBIX PE3YJIbTATOB;

- BIIAJICHUE MOHSATUUHBIM anmapaTom
€CTECTBEHHBIX HAayK, MO3BOJISIOIIMM I103HABATh
MHp,  y4acTBOBaTb B  JUCKYCCHUAX IO
€CTECTBEHHOHAay4YHbIM BOIIpOCaM, HCIOJIb30BaTh
pa3IMYHbIE  WCTOYHUKH  WHGOpMALUU IS
MOATOTOBKA COOCTBEHHBIX padOT, KPUTHUYECCKHU
OTHOCUThCS K coobmenussMm CMU, copeprxammm
Hay4YHYI0 HH(POPMAIIHIO;

-c(hopMUPOBAHHOCTH YMEHUU MOHUMAaTh
3HAYUMOCTh €CTECTBEHHOHAYYHOIO 3HAHMS s
KOKIOTO0  4YeJIOBEKa, HE3aBUCHUMO OT  €ro
npodeccuoHaNbHOM  IEATENbHOCTH, pa3inyaTh
(bakTbl ¥ OIICHKH, CpPaBHUBATh OIICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSAMH OLEHOK
U CBSI3b KPUTEPUEB C OIPEACIIEHHONW CHUCTEMOM
I[IEHHOCTEH.
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