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1. TACHOPT PABOYEHN NPOI'PAMMBI YYEFHOMN JUCIUIIJINHBI
B/1. 06 EcTecTBO3HAHUE

1.1. desu v 3ag1a4n y4eOHOM QM CIUATIINHBI

eabr0 M3y4yeHUs] AUCUMIUIMHBI SIBJISIIOTCS *OCBOCHHME 3HAHUW O COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHHE MHUpPa M METOAAaX E€CTECTBEHHBIX HAayK; 3HAKOMCTBO C
HanOosiee BAXXHBIMM HJCSIMH U JOCTHKEHUSIMHU €CTECTBO3HAHMS, PA3BUTHE TEXHHUKU M
TEXHOJIOTHH.

3anaumn u3yuyeHus y4eOHOM TUCHMILINHBI:

- OBJIAQJICHUE YMCHHUSMHU TPUMEHSATH TMOJTY4YEHHBIC 3HAHUA i1 OOBSICHCHHUS
SBJICHUA OKPYIXKAIOIIET0 MHUpPa, BOCHPHUATHS HHPOPMAIUA E€CTECTBEHHO-HAYYHOTO U
npo¢eCCUOHATIBHO 3HAYMMOTO COJEP KaHUsI;, pa3BUTHE UHTEIUICKTYalIbHbIX, - TBOPUECKUX
CIIOCOOHOCTEM M KPUTUYECKOTO MBIIUICHUS B XOJ€ MPOBEACHUS MPOCTEUIINX
UCCIIeIOBAaHUM, aHalIu3a SIBJICHUM, BOCTIPUITUS U MHTEPIPETAIMUA €CTECTBEHHO-HAYYHOM
uH(pOpMaLINK;

- BOCMHTaHUE YOEXKJIECHHOCTH B BO3MOXKHOCTH IMO3HAHUS 3aKOHHOUW MPHUPOJBI U
WCIOJIb30BaHUS JIOCTHKEHH €CTECTBEHHBIX HayK [Jid pPa3BUTUA I[UBWIM3AIUMUA U
TTOBBIIIICHUS KaueCTBA KU3HH;

- TNpPUMEHEHHWE CCTECTBEHHO-HAYYHBIX 3HAaHUM B  MpodeCcCHOHATbHOU
JIEITEIbHOCTM W TIOBCEJIHEBHOM  JKM3HUM  JJId  oOecrieyeHuss  0€30I1acHOCTH
JKU3HEICATEIbHOCTH; TPAaMOTHOTO UCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTH;

1.2 Mecro  y4eOHOl  AUCHUIVIMHBI B CTPYKType  OCHOBHOM
npodgeccuoHAIbHON 00pa3oBaTeIbHOM NMporpaMmmbl: yueOHas nucuurmiauHa OY 1. 06.
EctrecTBo3HaHMe BXOAUT B 00pa3oBaTelbHBIM LMKJI 0a30BbIX U HPOQUIbHBIX
JUCLIUTUIVH.

1.3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS Y4€OHO IUCHUILINHBI:

B pe3ynbrare ocBoeHUs1 yueOHOM TUCHUIIITMHBI 00YUYaIOIUNACS JOJIKEH 3HATD:

- CMBICJI MOHSATUN: €CTECTBEHHOHAYYHBIM METO]I MO3HAHMS, 3JIEKTPOMArHUTHOE
1oJie, 3JIEKTPOMArHUTHBIC BOJIHBI, KBAHT, XMMHUYECKasi peakiiysl, MaKpOMOJIeKyJia, OOk,
Karanusarop, GepMeHT, kKieTka, nuddepennmanus kinerox, JJHK, Bupyc, 6nonoruueckas
ABOJIONMS, OWopasHooOpaswe, OpraHu3M, IONMYJISIUsA, JSKocucTeMa, Ouocdepa,
caMOOpraHu3alus;

- BKJIaJl BEJIMKUX YYEHBIX B ()OPMHPOBAHHE COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTHUHBI MUDA.

B pe3ynbTate 0CBOEHUS AUCIUILUIMHBI O0YyYAIOIIMICS T0JKEH YMeTh:

- NOpUBOJUTH  MPUMEPBl  OKCHOEPUMEHTOB M (WIKM)  HAOMIOACHUH,
O0OOCHOBBIBAIOLIUX: CYLIECTBOBAHHWE AJIEKTPOMATHUTHOTO TOJ U  B3aUMOCBS3b
AIIEKTPUYECKOTO W MAarHUTHOI'O TOJIEH, BOJHOBBIE U KOPIYCKYJISIpHbIE CBOMCTBA CBETa,
HEOOpPAaTUMOCTh TEIUIOBBIX IMPOIIECCOB, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT CTPYKTYPhI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XHUMHYECKOM peakIuu OT TeMIepaTypbl U
KaTaln3aTopoB, KIETOYHOE CTPOEHUE KMBBIX opranu3mMoB, posnb JIHK kak HOcuremns



HACJIEICTBEHHOW MH(OpPMaIUK, 3BOIIOLUIO KUBOM MPUPOJIbI, IPEBPAILECHHS SHEPTUH U
BEPOSITHOCTHBI XapakKTep MPOLECCOB B KMBOW M HEXUBOW MNPUPOAE, B3aUMOCBSI3b
KOMIIOHEHTOB 9KOCHUCTEMBI, BIIUSIHUE JAEATEIbHOCTH YEJI0BEKA HA DKOCUCTEMBI;

- OOBSACHATH NPUKIATHOE 3HAYEHUE BaXKHEHUIIMX JOCTHKEHMH B 00JacTH
€CTECTBEHHBIX HAyK JUIA: DPa3BUTUA DHEPIeTUKH, TPAHCIOPTa M CPEIACTB CBSI3H,
IIOJIyYEHHUs] CHUHTETUYECKMX MATEPUAIIOB C 3aJaHHBIMU CBOMCTBAMH, CO3JAHUsA
OMOTEXHOJIOTUH, JIeUeHUS] HHPEKIIMOHHBIX 3a00JIeBaHUN, OXPaHbI OKPY’KaIOIIEH CPEeIbl;

- BBIIBHIaTh T'MIOTE3bl M IIpPEUIaratb IyTH WX IPOBEPKH, JIEJIaTh BBIBOJBI HA
OCHOBE JKCIEPUMEHTAJIbHBIX JIaHHBIX, MPEACTaBICHHBIX B BHJIE IpaduKa, TaOIULIbI WIH
JMarpaMMBl;

- paboTaTh ¢ eCTeCTBEHHOHAYYHOU MH(MOpMaLKel, coiepxaiieics B COOOIIEHUIX
CMMU, wunHTEpHET-peCcypcax, Hay4YHO-NOIYJSPHOM JMUTEpAType: BIAAETh METOAaMU
MOMCKA, BBIICNISATH CMBICIIOBYIO OCHOBY M OLIEHHUBATh JIOCTOBEPHOCTh MH(OpMAIIUU

- HCIIOJIb30BAaTh MPHOOPETEHHbIE 3HAHUA W YMEHHUS B MPaKTUYECKOU
JEATEIIBHOCTH U IOBCEIHEBHOM JKM3HU JUIsl OLICHKM BJIMSHMS HA OPraHU3M 4YeIOBEKa
AJIIEKTPOMArHUTHBIX BOJIH U PaINOAKTUBHBIX U3JIyYCHUN.



2. CTPYKTYPA M COJAEP KAHUE PABOYEHN ITPOI'PAMMBI YYEBHOM
JUCHHUIIJINHBI
2.1. O0bem padoyeil mporpaMMbl y4eOHOH TUCHHMILINHBI

Bup yueOHoi padoThI Oovem uacos

MakcumaJsibHas yyeOHas HArpy3Ka (Bcero) 252
Oo0s3aTeIbHAA ayIUTOPHAsA Y4eOHas HATPY3Ka (Bcero) 241
B TOM YHCJIE:

JIeK1IMOHHBIC 3aHATUSI 140

MIPAKTUYECKUEC 3aHATHUS 101
CamocrosiTesibHast padoTa o0yuyaromierocs (Bcero) 11
IIpomexyTounasi arrectanus B popme oughghepenyuposannozo 3auéma




2.2. Conep:kanue y4eOHOM TUCUMIITIMHBI

HaunmenoBanue | Coaep:xaHue yuyeOHOro mMarepuaJsa, JJalopaTopHble M NMpPaKkTHYecKHe pPadoThl, camocTosiTelbHasi| O0beM | YpoBeHb
pa3iesioB M TeM | padoTa o0yyaloluxcs, KypcoBasi padoTt (IpoeKT) (eciu npedycmompensi) 4acoB OCBOCHMS
1 2
Pazoen 1. DU3HKA
Tema 1. Cooeporcanue yuedoHo2o mamepuana 2 1
Beezerue 1| ®uzuka — dyHnaMeHTanbHas Hayka o mpupoje. EcTecTBeHHO-Hay4yHBIM METOJ IMO3HAHUS, €ro
BO3MOKHOCTH W TPaHUIIBI MPUMEHUMOCTU. EIMHCTBO 3aKOHOB MPUPOJBI M COCTaBa BEIECTBA BO
Bceenennoit. OTKpbITHS B GU3KMKE — OCHOBA MpOrpecca B TEXHUKE U TEXHOJIOTMH MTPOU3BO/ICTBA.
CamocrosiTesibHAas padoTa o0y4aromuxcst 1
. BBITIOJIHEHHUE TOMAIIHUX MPAKTUYECKHUX 3aJIaHUMN 110 JIEKITMIOHHOMY KYpPCY;
Tema 1.1. Coaep:kanue yueOHOIro MaTepuaJia 12 2
MexaHuka 1

Kunemartuka.

Mexannueckoe aBrkeHue. Cucrtema otcuera. Tpaekropusi nBwxkeHud. I[lyts. Ilepememenue
PaBHOMepHOE npsiMoninHeliHOe ABMkeHHe. CKOpocTh. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JBUKECHUS
3akoH crokeHus: ckopocred. ['paduku nwkeHus. CpemHssi CKOPOCTh NpPH HEPAaBHOMEPHOM
JBWKEHUHU. MrHOBEHHAs CKOpPOCTb. PaBHOYCKOpEHHOE IpPSAMOJIMHEMHOE ABUXKEHUE. Y CKOpPEHHE
CBoOoanoe manenue Ten. KpuBonnHelHOe MBWKEHUE. YTJIOBas CKOPOCTh. PaBHOMEpHOE NBMKEHH
110 OKPY’KHOCTHU. LI€eHTpOCTpEMUTENBHOE YCKOPEHHUE.
JlnHamuka.

Macca u cuna. BzaumoneiictBue ten. 3akoHbl quHamMuku. Cuiibl B npupojge. CrocoObl u3MepeHusl
cui. MHepunanpHas cuctemMa oTc4yeTa. 3aKOH BCEeMUPHOTO TAroTeHus. HeBecomocTs.
3akoHbl coxpaHeHusi B MexaHuke. Mmnynbec Tena. 3aKOH COXpaHEHHMs] MMILyJbca. PeakTHBHOG
nBUKeHHe. Mexanudeckast pabora. MomHocTs. PaboTa cuibl TATOTEHUS, CUJIBI YIIPYTOCTH U CHIIB]
TpeHus.. MexaHuueckas sHeprus. Kunernmueckas sHeprus. KuneTnueckas sHeprus u pabdota
[loTeHumanbHass »HEprus B TpaBUTALMOHHOM 1one. [loTeHuumanbHas HHEpPrus  ympyrd
ne(hOpPMUPOBAHHOTO TeJla. 3aKOH COXPaHEHUs TIOJTHOW MEXaHHYECKON SHEePTUH.

JleMoHcTpanumn

OTHOCHUTENBHOCTh MEXaHUUECKOTO IBHKEHMSL.




Buap MeXxaHMYeCKOTo ABMKCHUS.

HNuepTHOCTS TEIL

3aBUCHUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl M CUJIbI, IEUCTBYIOIIEH Ha TEIO.
PaBeHCTBO M MPOTUBOMOI0KHOCTh HAITPABIICHUS CUJI IEUCTBUS U TPOTUBOAECHCTBUSL.
HeBecoMocTs.

PeakTuBHOE NBHIKEHUE, MOJAENb PAKETHI.

H3mMeHeHne sHEpPTruu pH COBEPIICHUH PaOOTHI.

IIpakTnyeckoe 3ansiTHE

Pemenue 3amau no teme: «Mexannueckoe npuxenue. [lepememenue. [Iyts. Ckopocts. PaBHOMEpHOE
IIPSIMOJIMHEVHOE JBUKEHUEY.

HccenenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT Beca Tena.

Pemenune 3amau mo teme: «3aKkoH cOXpaHEHUs UMIyJbca. Pabora cuibl. MomHocTh. DHeprus. 3aKoH
COXpAHEHUS MOJHON MEXaHUYECKOW SHEPTUN.

CamocrosiTesibHAs padoTa o0yyarommxcst

. W3YUYEHUE OTIEIbHBIX TEM, BBIHECEHHBIX HAa CaMOCTOsITeNbHOE paccmorpenue; («llepbiii
pycckuii akagemuk M.B.JIomoHOCOBY);
. MOJIFOTOBKA K BHIMOJHEHHIO KOHTPOJIBHBIX padOT U TECTOB.

Tema 1.2
OcHOBBI
MOJIEKYJISIPHOU
bu3uKN
TEPMOJUHAMUKHI

Coaep:kanue yueOHOIro MaTepuaJia

45|

1| MouexyasipHas ¢pusnka.
ATomucThyeckas Teopus CTpoeHMs BemiecTBa. HaOnrogeHus U ONbITHI, MOATBEPIKAAIOIINE ATOMHOA
MOJIEKYJISIPHOE CTPOEHME BellecTBa. Maccel M pa3Mepbl MOJEKYJ. TeroBoe ABMKEHHE YacTHI
BelecTsa. bpoyHoBckoe aBmxkenue. Mneansusiii ra3. TemepaTypa Kak Mepa CpeIHEN KHHETUYECKOH
HEPIUM 4YacTUll. YpaBHEHHE COCTOSIHMA MJeanpHOro rasza. Msompoueccsl um ux rpaduku
OObsicHEHHE arperaTHbIX COCTOSHUI BelllecTBa M (pa30BBIX MEPEXOJOB MEXKAY HUMH HAa OCHOBE
aTOMHO-MOJIEKYJIIPHBIX NpelAcTaBleHUN. CBsA3b MEXIY [aBICHUEM U CpPEIHEH KHHETUYECKOU
SHEprue Mmoliekysn rasza. Pabora ra3a. Mogenp xuakocTH. [lOBEepXHOCTHOE HATSDKEHHE W
cmauuBanue. Kpucrannmueckue u amopgHsle BemecTna. JKuIkue KpucTaibl.

2| TepmoauHaMHKa.

Buytpennsist sneprus. Pabora u Temnoornada Kak criocoObl M3MEHEHHsI BHYTPEHHEH SHEPTHH.




IlepBbiii W BTOpOM 3aKOHBI TepMOJUHAMUKHU. [IpuHIMOBI AedcTBUS TemioBbix MamwuH. KIIJA
TEIUIOBBIX JBHUTrareneil. TemnoBple MamIMHBI W HMX MPUMEHEHHE. JKOJOTHYECKHE MPOOIeMbI
CBSI3aHHbBIE C IPUMEHEHHEM TEIUIOBBIX MAlINH, U TPOOJIEMbI SHEProcOepeKeHHU .

JdemoHcTpauuu

JBi>xeHre OpOYHOBCKHUX YaCTHII.

Huddysus.

SIBneHrs MOBEPXHOCTHOTO HATSKEHUS U CMAYUBAHMS.

Kpucranmsl, amopdHbIe BelecTBa, KUIKOKPUCTAITUIECKHE Tela.

N3MmeHeHne BHyTpEeHHEH SHEPTHH TEN MTPU COBEPIIICHUU paOOTEHI.

IIpakTHYeckoe 3aHsITHE

Pemenne 3amau no teme: «Pa3mepsl 1 Macca MoJeKysl U aTOMOB. CKOPOCTH JBHKEHUSI MOJIEKYJ M UX
U3MEpPEHUEY.

Pemenue 3amad no treme: «BHyTpeHHsIst sHEprusl. TemmoeMKoCTh. Y enbHas TeIIOEMKOCTh. Y paBHEHHE
TEIUIOBOTO OanmaHcay.

CamocrosiTesibHas padoTa o0y4arommxcst

. MOJTOTOBKA K BBINOJIHEHHUIO MPAKTHUECKUX PabOT: KOHCIIEKTUPOBAHKE, OJ00p AUJAKTHUECKUX
MaTepHaloB, aHaIU3 M pedepupoBaHUE METOAMYECKOW M y4eOHOH JMTEpaTyphl IpPH BBHITOJHEHUN
CHCTEMBI CaMOCTOSATENIBHBIX padOT 10 JIEKIIMOHHOMY KYpCYy;

. MOJTOTOBKA K BBIIIOJHEHNIO KOHTPOJIBHBIX PA0OT U TECTOB.

Tema 1.3
OCHOBEI
ANEKTPOAMHAMUKHI

Conep:xxaHue y4eOHOT0 MaTepUasia

DJIEKTPOCTATHKA.

B3aumoneiicTBue 3apssKeHHBIX TeN. DJNEKTPUYECKUN 3apsif. 3aKOH COXPAHEHHUS 3JICKTPUUYECKOT(
3apsna. 3akoH KynoHa. DneKkTpocTaTuueckoe Mojie, €ro OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXKY
HHUMH.

IHocTosiHHBIN TOK.

[TocTosiHHBIN 3nekTpuyeckuil Tok. Cuila ToKa, HallpsDKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHUE. 3aKOH
OMa 151 yyacTKa LeTH U MOJTHOW 3JEKTPUUECKOM 1eTH.

MarauTtHoe moJie.

MarsauTtHoe 1oJjie ¥ €ro OCHOBHBIE XapaKTEPUCTUKH. J[eMCTBME MATHUTHOTO MOJS HA MPOBOJHUK C




TOKOM.

3akoH Amnepa. DNeKTpoABUraTelb. SBIeHUE 3JEKTPOMAarHUTHON UHIYKIINH.
JdemMoHcTpanuu

DneKTpu3aus Tell.

B3aumoneiicTBue 3apsKeHHBIX TEll.

HarpeBanue npoBOHUKOB C TOKOM.

OneIT OpcTena.

B3anmoneiicTBre NpOBOIHUKOB C TOKOM.

JleiicTBrE MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
Pabota anexkTpoaBurarens.

SIBieHME AIIEKTPOMATHUTHOU UHTYKIHH.

IpakTuyeckoe 3aHATHE 10
Pemenne 3amau mo Teme: «DNEKTpUYECKHE 3apsibl. 3aKOH COXpaHEeHHs 3apsja. 3akoH Kyiona.
DIIEKTPUUYECKOE TTOJIEN.
COopka 371eKTpUYECKO LIeT U U3MEPEHHE CUIIBI TOKA U HANPSYKEHUS Ha €€ pa3IMYHbIX YYacTKax.
Pemenune 3amau mo Tteme: «3akoH Oma st monHou nenu. CoeAMHEHHE MPOBOJHUKOB. Pabora u
MOIITHOCTB AJIEKTPUIECKOTO TOKaY.
Pemenne 3amau mo Teme: «BeKTop MHAYKIIMM MarHUTHOTO mojs. JleficTBe MarHUTHOTO TOJS Ha
NPSIMOJIMHEMHBIN MPOBOJIHUK C TOKOM. 3aKOH AMIepay.
CamocrosiTesbHasi padoTa 00y4arommxcs 1
. BBIMOJTHEHHE JOMAITHUX MPAaKTUUECKUX 3aJaHUM TI0 JIEKIIHOHHOMY KYpCY;
L4 HN3YUCHUC OTACJIBbHBIX TEM, BBIHCCCHHBIX Ha CaMOCTOATCIIBHOC paccMOTpCHUC
(«HanotexHomorus Kak MpUOPUTETHOE HANpPaBJIEHUE Pa3BUTHSA HAYKH U Mpou3BojacTBa B Poccuiickoif
Oenepanumy);
Tema 1.4 Conep:xxaHue y4eOHOT0 MaTepUasia 12
Konebatns Y MexaHn4yeckue KoJ1e0aHUs U BOJHBI.
BOJIHBI

CBoboanbie konebanus. [lepuoa, yactora W amruMtyna kojeOaHuil. 'apMoHMUYecKre KoyeOaHuUs.

MexaHnyeckue BOJIHBI M UX BHUbI. 3BYKOBbIE BOJIHBL. YJIbTPa3BYKOBBIE BOJHBI. YIJBTPa3ByK U €ro

10



HCIIOJIb30BAHNE B MEJULIMHE U TEXHUKE.
DJIeKTPOMATHUTHBIE KOJICOAHUS W BOJIHBI.

CBOOOIHBIE ANIEKTpOMArHUTHBIC KoseOaHus. KonebarenpbHbI KOHTYpP. DIEKTPOMAarHUTHOE IOJIE.
DJIEKTpOMarHuTHeIE BOJHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.

CBeToOBBIE BOJIHBI.

Pa3zButre npeacTaBieHnii 0 Ipupoae cBeTa. 3aKOHBI OTPAXKCHUS U MPETIOMIICHHSI CBETA.
JIuH3bI.

®opmyIia TOHKOM JIMH3BI.

JleMoHCTpauuu

Konebanus MaTreMaTH4ecKoro ¥ MpyKMHHOT'O MasiTHUKOB.

Pabora snexTporeneparopa.

W3nydyeHune u nprem 3J1IeKTPOMarHUTHBIX BOJIH.

PannocBs3b.

Pasnosxenue 6emoro cBera B CIIEKT.

WnTepdepentus u audpaxiys ceera.

OTtpaxeHue 1 NpeJoMIICHHE CBETA.

OnTuueckue npuoOOpkI.

IIpakTHyeckoe 3ansiTHE
N3yuenune konebaHN MATEMaTHIECKOTO MAasITHHKA.
Wzydenue nntephepenun u Audpaxiuy cBeTa.

CamocrosiTesbHasi padoTa 00y4arommxcs
L4 N3YUCHUC OTACIIBbHBIX TEM, BBIHCCCHHBIX Ha CAMOCTOATCIIBHOC PACCMOTPCHUC, ((((DI/ISI/IKa n
MY3BIKaJIbHOE UCKYCCTBO. L[BeTOMY3bIKA.»);

Tema 1.5
ONeMeHTHI
KBaHTOBOM
(bu3uKu

Conep:xxaHue y4eOHOT0 MaTepUasia

KBanToBbI€ CBOliCTBA CBeTA.
KsanToBas runoresa [Inanka. @oTtosnekrpuyeckuii 3 eKT.
du3uka aTomMa.

11



Mopenu ctpoenus aroma. OnbiT Pesepdopna.

®Du3uKka AaTOMHOTO0 S1IPA M 3JIeMEHTAPHBIX YaCTHIL.

CoctaB U CTpo€HHE aTOMHOro snapa. PaanoakTMBHOCTh. PajiMOaKTHBHBIE H3Iy4EHUS M HX
BO3/ICIICTBUE HA KUBbIE OPraHU3MBI.

JleMoHCTpauuu

dororddexr.

DOTORIIEMEHT.

N3nyyenue nazepa.

JInnelyaTele CIEKTPBI pa3JIMYHBIX BELIECTB.

CueTyuK HOHM3UPYIOLINX U3TyUYEeHUMN.

IIpakTH4yeckoe 3aHsATHE
Pemenune 3amau nmo teme: «KBanroBas rumortesa [lnanka. ®oToHbl. BHemHuii M BHYTpeHHHH
doTornexkTpruueckuii 3P pexTy.

CamocrosiTesbHasi padoTa 00y4arommxcs
L4 N3YUCHUC OTACIIBbHBIX TEM, BBIHCCCHHBIX Ha CAMOCTOATCIIBHOC PACCMOTPCHUC, ((((DI/ISI/I‘-IGCKI/IQ
METO/IbI KCCIIeI0BAaHUS TAMSITHUKOB HCTOPUHU, ApXUTEKTYPhI U IPOU3BEICHUIN HCKYCCTBA.»);

Tema 1.6

Coaep:kanue yueOHOTro MaTepuaJia

Bcenennas wu ee
SBOJIIOIUSA

Crpoenne n paspurue BeesieHHOM.
Mogens pacumpsromerics BeeneHHon.
IIpoucxoxnenne CoJiHeYHOH CHCTEMBI.
CoBpemenHast pusnueckasi KapTuHa MUpa.

IIpakTuyeckoe 3aHsaTHE
Ctpoenue u pazputue BeeneHHo.
[Tpoucxoxaenne CoNHEUHON CUCTEMBI.

CamocrosiTesibHAs padoTa o0yyarommxcst
. U3yueHHE OTJIENbHBIX TEM, BBIHECEHHBIX Ha CaMOCTOSATENIbHOE paccMmoTpenue; («Pusnka B
COBPEMEHHOM ITUPKE);
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Pa3zgea 2.

XumMus.
Yacrp 1. O01mias 1 HeOpraumyeckasi XuMusi
BBenenune Copnep:kanue y4eOHOro Marepuaja
XUMHUecKasi KapTHUHAa MHUpPa KaK COCTaBHAs YacThb €CTECTBEHHO -
HAy4YHOW KapTUHBI MHpa. Ponb XMMHM B JKM3HU COBPEMEHHOI(
oO1ecTBa.
IIpumeHeHne NOCTHKEHUM COBPEMEHHOW XUMHUM B T'YMaHUTApPHOM
chepe neaTebHOCTH O0IIeCTBA.
CamocrosiTeibHas padoTa 00yyarOmuxcst
Pedeparsl, caaiiapl. Poiab XuMuu B )KU3HU COBPEMEHHOT'O OOIIIeCTBa
Tema 2. 1. Conep:xanue yueOHOro MaTepuajia
OcHognble Ilpeamer xumum. Bemecrso. Artom. Monekyna. XuMHYECKHH
NOHATHUSA U

3aKOHbI XUMHNH

AJIIEMEHT U (POPMBI €T0 CYIIECTBOBAHUA.

IIpocTbie U ciaoxHbIe BemecTBa. 3Mepenue Bemectsa. OCHOBHbIG
3aKOHbI  XUMHUU.  OTpakeHHe  XUMHYECKHX  CIOKETOB B
POU3BEACHUSIX XYy A0KECTBEHHOM JIUTEPATyPhl U HCKYCCTBA.
JemoncTpamun. HaGop Mojesneit aToMOB ¥ MOJIEKYI.

N3mepenue BemiectBa. OCHOBHBIC 3aKOHBI XMMHUHU. Macca aTOMOB H
MOJIEKYI.

OTHOcUTENbHBIE aTOMHAsT W MOJEKyJsipHas Mmacchl. KomnuudecTsd
BemectBa. [loctostHHas ABoragpo. MonsipHas wMacca.  3akoH
ABoraapo. MoJisipHbIif 00bEM Ta30B.

KonnuecTBeHHbIC N3MEHEHNS B XMMHM KaK YaCTHBIM CITy4ail 3aKOHOB
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nepexojia  KOJMYECTBEHHBIX M3MEHEHHMHM B KayeCTBEHHbIE. M.
B.JIoMOHOCOB — «II€pBBIN PYCCKUM YHUBEPCUTETY.
NMiutroctpannm 3aKkoHa COXpaHEHUsI MacChl BEIIECTBA.

IIpakTyeckue padoTnl PemieHne 3a1a4 Ha OCHOBHBIC MOHATHS U 3aKOHBI XUMUU

CamocrosiTesibHasi padoTa 00y4aronuxcs
Pedepatsl, Bupeomatepuasbl. AJUI0Tponus MeTalioB. M3oTomnsl Bojoposa.
O30HOBBIE JIBIPHI.

Tema 2.2. Coaep:kanue yae0HOro Marepuaja
Heproamieck OTKpBITHE NEPHOAUIECKOTO 3aKOHA.
M1 3aKO0H 1 [leppuoguueckas  cucrema  XUMHYeCKHMX  dneMeHtoB  J[.H|
epuommecka MeHeneena.
i1 cucrema 3HaueHUEe MepUOaUYECKOoro 3akoHa U Ilepronnueckoil cUCTEMbl]
XHMHHECKUX xuMmuueckux aneMeHToB .M. MenneneeBa misi pa3BUTUS HAYKH U
3H£IMeHT°B MOHUMAaHUsl XMMHYecKoW KapTuHbel mupa. J. M. MenaeneeB 00
AN. 0o0pa30BaHUM U TOCYJAPCTBEHHOM MOJTUTHKE.
Menneeesa. JlemoncTpauust Pazinunbie  (QOPMBI  TIEPUOAMYECKON CHCTEMBI
xuMu4deckux snemenToB J[.1. Menneneena.
CamocrosiTeibHast padoTa 00y4arOIIUXCS.
Buneomarepuannl, pedeparnsl, TecTOBbIe 3amaHusi. [IpennocbUIKM  OTKPBITHS
nepuoaudeckoro 3akoHa. JKusup u jgearensHocTh .M. MeHnnaeneeBa. 3HadceHUE
nepuoanueckoro 3akona J[.M.Menneneesa s HayKu.
Tema 2.3. Copnep:kanue y4eOHOro Marepuasa
Crpoenne KoBayeHTHast CBsI3b: HEMONsIpHAas W TOJsApHas. VOHHAs CBA3b.
BelllecTBA.

Kartnons! u annonsl. Meraiumnueckasi cBsi3b. BoopoaHas CBs3b.
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JdemoHcTpanus.
OO0pa3Iisl BEIIECTB U MAaTEPUAIIOB C PA3ITUYHBIMUA TUTIAMU XHMHUYECKOM
CBSI3H.

CamocrosiTesibHast padoTa
Buneomarepuansl, pedepatsl, TecTOBbIE 3a1aHus. BUabl XUMUYECKOW CBSI3H.

Tema 2.4.
Bona.
PacTBopbI

Coaep:kanmne yae0HOro Marepuaja

Bona. Bona B mnpuposme, ObITy, TEXHUKE W Ha TMPOU3BOJICTBE.
DU3NYECKUE M XUMUYECKHE CBOMCTBA BOJABL. ONpPECHEHUE BOJBI.
ArperaTHbI€ COCTOSTHHSI BOJIbI Y €€ MEePEX0abl U3 OJHOI'O COCTOSIHUS B
TIPYyTOE.

XHMHYECKHE PEeaAKIUH.

[ToHsiTHE O XWMMMYECKOM peakuuu. THIMbl XUMHUYECKHUX PpPEaKIUH.
CkopocTh peakiuu 1 (haKToOpbl, OT KOTOPHIX OHA 3aBHCHT.
JdemoncTpanuu. ®u3nyeckue  CBOMCTBA  BOABI:  MTOBEPXHOCTHOE
HATSDKEHHE, CMayuBaHWE. XHMHUYECKHE PEAKIHU C BbIJICICHUEM
TETUIOTHI.

IIpakTuyeckue padorsl CBoiicTBa BoAbL. CKOPOCTH U TUIIBI XUMUYECKUX PEAKIIUI

CamocrosiTesibHasi padoTa 00y4arounuxcs

BuneomartepuaJnl, pedpeparnl, TeCTOBbIE 3aaHusA. Boja Kak peareHT U Kak cpea Jiuist
XHMHYECKOTO0 Tporiecca. Tumbl pacTBOpoB. JKu3Hb U AesaTenbHOCTh C. AppeHuyca.

Bxiag oTeuecTBEHHBIX YUEHBIX B PA3BUTHE TCOPHH DIICKTPOIUTHUCCKON TUCCOIMAITUH.
VYcTrpaneHne )KeCTKOCTH BOAbI Ha TPOMBIIIUICHHBIX TTPEATPHUATHSIX.

PactBopel BOKpyr Hac. YcCTpaHEHHME KECTKOCTM BOJbI HA  IMPOMBIIUICHHBIX

MPEANPUATHSIX.
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Tema 2.5,

Copep:kaHnue yaeOHOro Marepuaja

Heopranuyeck
ue
COCIMHECHUS.

Kaaccudpukanus HEOPraHUuYeCcKuX COCTUHECHU U U UX
cBolicTBa. OKCUIbI, KUCJIOTHI, OCHOBAHMUS, COJIH.

ITonsitue o ruaposm3se coJjeii. Cpena BOJAHBIX PAaCTBOPOB COJICH:
KHCHas, HEWTpalbHas, IIejaodHasd. Bogopoaneii mnokaszarens pH

pacTBopa.
MeTanabl. O0mue puzndeckue 1 XMMAYECKHUE CBONCTBE METaJIIOB.
HemeTtasubl. O0mias XapaKTEePUCTUKA TJIaBHBIX MOJrPYI

HEMETAJUIOB HAa MPUMEPE TAIOTCHOB.
Baxnelimme coeIMHEHUS METAJI0B M HEMETA/UIOB B MPUPOAEC U
XO35IUCTBEHHOM JIESTEIIbHOCTH YEJIOBEKA.

Memannvl u cnnagvl kak xyooocecmeentwliti mamepuai. Coeounernust
Memailo8 Kaxk COCMABHAS UYACMb CPeoOCm8  U300pasumenbHo20
uckyccmea. Hememannvl u ux coeOuHenuss Kaxk COCMABHAsL YACMb
cpeocms u300pa3umenbHo20 UCKYCCmad.

JlemoHcTpanmu.

B3anMopeiicTBue MeTasioB ¢ HeMeTalaMd (IIMHKA C  CEpoOW,
ATIOMUHMS C HMOJIOM), pacTBOpaMU KHCJIOT M Iejioueu. ['opeHue
MeTaJlIoB (IIMHKA, *Keje3a, MarHusl) B Kuciopoje. BzaumonericTBre
Q30THOM M KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOT C  MEJbIO.
BoccranoBuTenbHbIE CBOMCTBA METAIIIIOB.

10

IIpakTHyeckue padoThl 6
Onpenenenue pH pacTBopa cosen.

B3anmoneiicTBrE METAIIOB C paCTBOPAMH KUCIIOT U COJIEH.

CamocrosiTeibHast padoTa 00y4arOIIUXCs. 1

16



BugeomartepuaJinl, pedeparsl, TeCTOBbIE 3aJaHUS.

Kucinorel w 1menoun B TOBCEIHEBHOM u3HU. HMuaumkatopel. Hcmonb3oBaHug
MHHEPAJIbHBIX KUCJIOT Ha MPEANPHUATHIX pa3IuaHoro npoduis. CepHas KUciIoTa — «XJjed
XUMHUYECKON MPOMBINUIEHHOCTH». OKCHIIBI M COJIM KaK CTPOUTENbHBIE MaTepHUalibl
Uctopus runca. IloBapeHHast coilb Kak XMMHYECKOE ChbIpbe. POJIb METaioB B UCTOPUN
YEJI0BEYECKOW HUBUIM3AaIMHU. VICTOpHsS OTE€UeCTBEHHOM 4epHOM MeTaimnypruu. Mceropus
OTEYECTBEHHOW IIBETHOM MeTautypruv. COBpEMEHHOE METAJLTyPruueCcKOe MPOr3BOICTBO
CrenmaibHOCTH, CBSI3aHHBIE C 00paOOTKOM MeTayyioB. Pojib MeTaljioB M CIUIaBOB B
Hay4YHO-TEXHUUECKOM Tporpecce. Koppo3us MeTamioB U cmocoObl 3alIUTH OT KOPPO3HH.

Yactb 2. Opranuveckasi XumMus

Tema 2.6.

Oprannyeckue
COeTMHEHMSI

Coaep:xanue yueOHOro MaTepuaJjia

16

OCHOBHBIE  TOJIOKEHUSI TEOPUM CTPOEHHSI OPraHMYEeCKHX
coeHeHni. MHOrooOpa3ue XuMUYECKUX coeauHeHud. [loHsaTue
HM30MEPHUH U TOMOJIOTUH. YTJI€BOJAOPOIAbI

IIpenenbHbIe u HenpeJie/IbHbIC YIJI€BOAOPOIBI. Peaxmus|
noJuMepu3anuu. IIpupoaHbie HICTOYHUKHU YIIIEBOAOPOIOB.
VrineBogopoabl Kak OCHOBA MEXKJIYHApPOJHOI'O COTPYAHMYECTBA U
BOXHEUIIINN UCTOYHUK hopMupoBanus Oroxera P.D.
Kuciaopoaocoaep:kanue opraHun4eckue BeliecTna.

IIpencraBuTeIn KMCIOPOIOCOACPKAIIMX OPraHUUYECKUX COCIUHCHMIA:
METHJIOBBI M ATUJIOBBIM CHUPTHI, TJIMIECPUH, YKCYCHas KHCJIOTAa.
Kupel kak ciaokHble 3(HPBL.  YTIEBOIBI: TIIOKO3a, Kpaxma,
LIEJUTI0JI034.

Ankoconusm u e2o ompasicenue 8 NPouU3BEOeHUsX Xy00HCeCMBEeHHOU
Jumepamypul U U300pa3uUmMeIbH020 UCK)YCCMEd.

A30TCoaep:Kalue OpraHuvyecKue cCoeJuHEeHM .
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Amunbl.  AmuHOKHCIOTBL. benku. CrpoeHne u  Ouonoruyeckas
(G yHKIIHS OCTIKOB.

JdeMoHcTpauuu

Ilonydyenne »HTuaeHa M €ro  B3aUMOJICMCTBHE C  PacTBOPOM
nepMaHraHara kaiusi, OpoMHol Bojol. KadecTBeHHass peakuus Ha

rmrepuH. LIBeTHBIE peakiiuu OSIKOB.

IlnacTMmaccenbl U BosioKHA. [loHsATHME O MacTMaccax M XUMHUYECKHX
BOJIOKHaX. HaTypasibHbIC, CHHTETUYECKHE U UCKYCCTBEHHBIC BOJIOKHA.

Illpumenenue  nonumepos 6  NPUKIAOHOM U KIACCUYECKOM
U3006pa3UmMeNIbHOM UCKYCCIEe.

JdeMoHcTpanust

PaznuyHble BUIBI TITACTMACC U BOJIOKOH.

IIpakTHyeckue padoThl.
CtpoeHue 1 CBOMCTBA yrieBOI0POIOB
Kucnoponocoaep:xaiire 1 a30TocoAepKaliie OpraHnuecKre CoeTMHEHUS

10

CamocrosiTesibHasi padoTa 00y4aroImnxcs

Bugeomarepuainbl, pedeparbl, TECTOBbIE 3aIaHUS.

HcTopuss BOBHUKHOBEHMSI U Pa3BUTHUS OpPraHUYECKOM XUMHUHU. JKU3Hb M JIESITEIBHOCTH
A.M. bytnepoBa. Butanusm u ero kpax. Poiab 0T€4E€CTBEHHBIX YUYEHBIX B CTAHOBJICHUU U
Pa3BUTUM MHUPOBOM OpraHudyeckord XuMmuu. COBpEeMEHHBIC NPEJCTABICHUS O TEOPUU
XAMHUYECKOTO CTPOCHHS. DKOJOTMUYECKHE ACIEKThl HMCHOJB30BAHUS YTJIEBOJIOPOIHOIO
CBIPbsi. DKOHOMHYECKHE ACIIEKThI MEKIYHAPOIHOIO COTPYIHUYECTBA MO UCIIOIb30BAHUIO
YIJIEBOJOPOJIHOTO ChIphs. MICTOpUS OTKPBITHS U pa3padOTKH Ta30BBIX M HE(DTIHBIX
MecTopoxaeHud B Poccuiickonn ®@enepanuu. XvuMus YyTIIEBOJOPOIHOTO CHIPbS U MOS
oynymas mpodeccus. XKupbl Kak TPOAYKT MUTAHUS U XUMHUYECKOE ChIphe. YTIECBOABI U
HUX pOJIb B JKMBOW mpupoje. HexBaTka mpoaOBONBCTBHUS Kak TyioOalbHas mpolseMa
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YCJIOBCUYCCTBA U IIYTH €€ PCUICHUS.

Tema 2.7. Copep:xanne yueOHOro Marepuajia
Xumust u XuMHS M OPraHU3M YeJI0BeKA.
KH3HD. XHUMHYECKHUE DIIEMEHTBI B OPraHu3Me YeIoBeKa.
Oprannyeckue 1 HEOpraHMYECKUE BEIIECTBA.
OCHOBHBIE >KM3HEHHO HEOOXOAUMbIE COCAMHEHUS: OCNKH,  KHUPBHI,
YTJIEBOJIbl, BUTAMUHBI.
YrneBoasl - TJIABHBIA HCTOYHUK SHEPTUU OPraHU3Ma.
Posnp xupoB B opranuszme. XOJECTEPUH M €ro poOJib B 340pPOBBE
yesjoBeka. MuHepaibHbIe BELIECTBA B MPOAYKTaX MUTAHUS, MUIICBHIO
no6aBku. COanaHCUPOBAHHOE TTUTAHUE.
XuMus B ObITY.
Bopna. KawectBo Boabl. Mormue u yuctamue cpencrsa. [IpaBuid
Oe3omacHoil paboOThl €O CpeACTBaMH OBITOBOM XuUMUU. Pony
XUMUYECKUX DNIEMEHMO8 8 HCU3HU pacmeHul. Yoobpenus. Xumuueckug
cpeocmea 3auumsl pacmeHuli.
IIpakTnueckue padoTbl. MUHEPAIbHBIE BEIIECTBA B MPOAYKTAaX MUTAHUSA, MULIEBHIC
no6aBku. COaaHCUPOBAHHOE MUTAHUE.
CamocrosiTeibHasA padoTa 00y4YarOIIMXCH
BuageomarepuaJinl, pedgeparsl, TeCTOBbIE 3aJaHUsA. POJIb XMMHUUYECKHUX 3JIEMEHTOB JJIs)
KU3ZHENICATCTLHOCTH OpTaHn3Ma. Y T0OpeHuss. XMUMHUUYECKHE CPEACTBA 3aAIUTHl PACTCHHMA
CuHTeTHYECKHE MOIOIIIUE CPEACTBA: JOCTOMHCTBA U HEAOCTATKH.
Pazpnen 3. buo010rus-cOBOKYINHOCTH HAYK 0 'KMBOH npupoae. Meroabl HAyYHOI0 MO3HAHHUSA B
buoaorus. onoJioruu
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BBenenue

Copep:kaHnue yaeOHOro Marepuaja

XuBas npuposia kKak 00BEKT U3yUEHUSI OMOIOTHH.

Meroabl uccneaoBaHus KUBOU NpUpOAbl B Ouosoruu. OnpeneneHue
KU3HHU ( C TIPUBJICUEHUEM MaTepuaia u3 pa3aesioB GU3UKU U XUMUN).
YPpOBHUM OpraHu3anuu KU3HHU.

JdeMoHcTpauuu

YPpOBHUM OpraHu3anuu Ku3Hu. MeToIbl MO3HAHUS KUBOU MPUPOBI.

CamocrosiTeibHas padoTa 00y4arOIuXcst
Buneomarepuansl, pedeparThl, TecTOBble 3anaHus. BeisBieHue poin OuONOTMH B
dbopMuUpPOBAaHUU COBPEMEHHOM €CTECTBEHHOTO- HAYYHOU KapTUHBI MUpAa.

Tema 3. 1.
Kaerka.

Conep:xanue yueOHOro MaTepuajia

Uctopus wu3ydeHuss kineTku. OCHOBHBIE TOJIOKEHHS KIETOYHOM
teopun. Kierka - cCTpykTypHO-(DYHKIIMOHANBEHAS (DJIEMEHTapHAs )
€IMHUIA KUA3HU.
Crpoenue knetku. [IpokapHOTBl U DYKapuOThl — HU3IIME U BBICHING
KJIIETOYHbIE OpraHu3mbl. (OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI
KIeTKH J3ykapuoT. Kierounoe sapo. DyHKuus sAapa: XpaHEHHUE!
BOCIIPOM3BEJCHUE © Tepefada HaCJIeACTBEHHOW WHMOpMaIuu]
peryisiins XUMUYECKOW AKTUBHOCTH KJIETKHU.

Ctpyktypa u GyHKOUS XpPOMOCOM. AYTOCOMBI ¥ TIOJIOBBIQ
XPOMOCOMBL.

buonornueckoe 3HaYEHNE XUMUYECKUX DIIEMEHTOB.

Heoprannueckue BemecTBa B COCTaBe KIETKU. Poib BOJBI Kag
pacTBOpPUTENE W OCHOBHOIO KOMIIOHEHTAa BHYTPECHHEH CpEbl
OpraHusma.

10
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VYrieBoabl U TUMUIBI B KIIETKE.

Crpyktypa u 6mosiorundeckue QyHKIIHH OSIKOB.

CtpoeHue HYKJICOTHAOB W CTPYKTypa MOJIUHYKICOTHUIHBIX IIenen
JIHK u PHK, AT®.

Bupycel u 6akrepuodaru. HekinerouHoe crpoeHue, KU3HEHHBIA 1TUKJ]
U €ro 3aBUCUMOCTh OT KJIETOYHbIX (opMm >ku3HU. Bupycer -
BO30yauTeNnu  WHMEKIUMOHHBIX  3a00JieBaHHWM;  MOHATHE  0Q
OHKOBUpYycax. Bupyc ummyHonmedummra  demoBeka  (BUY)
[Mpodunaktuka BUY-undexun.

JdeMoHcTpauuu

Crpoenue monekyn 6enka, JIHK. Ctpoenne kinetku. CTpoeHHe KIETOK
IpPOKapuoT U 3ykapuoT. CTpoeHue BUpyca.

IIpakTHyeckue padboThl 3
HabutoieHune Ki1eTok pacTeHUi 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U ux
OIHCAaHUE.
Haburoienue Ki1eTok AKUBOTHBIX [TOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U ux
OIHCaHUE
CamocrositesibHass padora oOy4yarmmxcsi. COBpEeMEHHbIE METOJbl  MCCIIEJOBAHMS 1
kieTkd. UHpexkunonHplie 3a001€BaHus, BbI3BaHHbBIE OAKTEPUSIMH U BUPYCaMHU.
Tema 3. 2. Coaepxkanue y4eOHOIro MaTepuaJia 20
Opranusm.

OpranusM — eauHoe 1eaoe. MHOroodpasue opraHu3MoB.
OOMeH BelIeCTBOM U SHEpPrued C OKpyKarolled cpenoil Kay
HEO0OXOIMMOE YCIIOBHUE CYIIIECTBOBAHUS KUBBIX CHUCTEM.
CriocoOHOCTh K CaMOBOCHPOM3BEJCHUIO — OJIHA U3 OCHOBHBIX|
OCOOEHHOCTEN J)KUBBIX OPraHU3MOB. J[eeHne KIeTKH — OCHOBA pOCTa,
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Pa3BUTHUSI U PA3MHOKEHHUS OPTaHU3MOB.
becnonoe pa3MHOXKEHHUE.

[TonoBoii mponecc u MojgoBoe pasMHOX)eHUE. OIMIoJ0TBOPEHHE, €0
OMOJIOTHYECKOE 3HAUCHUE.

[TonsTne 00 WH/IMBU Ty JIbHOM(OHTOTEHE3),
AMOpPHUOHATEHOM(PMOPHOTEHE3) U TMOCTAMOPUOHATIBLHOM Pa3BUTHH
OpraHmusma.

OOmme mnpeACTaBiICHUS O HACIACACTBEHHOCTH W H3MEHYHBOCTH,
I'eneTnyeckasi TEpMUHOJIOTHS U CUMBOJIHKA.

3aKOHOMEpPHOCTM  HaclienoBaHus. HacimemoBaHue TPU3HAKOB
yenoBeka.  [lomoBeie  xpomocombl.  CHEMIEHHOE C  TOJIOM
HACJIEIOBAHHUE.

HacnencrBennbie 601€3HU YeIOBEKA, UX TPUIMHBI U MPO]PHITaKTHKA.
['eHeTnyeckue 3akOHOMEPHOCTH U3MeHuUMBOCTU. Kitaccudukarms
dbopM U3MEeHYMBOCTH. BiinsiHue MyTareHOB Ha OPTaHU3M YeJIOBEKa.
IIpenmer, 3amaum U METOABI  CeNeKUUM. [ eHeTH4yeckug
3aKOHOMEpHOCTH cenekuuu. Yuenue H.M. BaswioBa o 1neHrpax
MHOT'000pa3us ¥ MPOUCXOXKIACHUS KYJIbTYPHBIX PaCTCHUH.
buoTtexHomnorus, ee 1OCTHXEHUS, IEPCIICKTUBBI Pa3BUTHSL.
JdeMoHcTpauuu

OOMeH BemiecTB MW IIpeBpallleHHe DSHepruu B KieTke. JleneHud
KIeTku(MuTo3, Meno3). CrmocoObl  Oecronoro  pa3MHOXKCHUS
O1mio0TBOpeHUE y PpacTeHW W KUBOTHBIX. MHIMBUIyaIbHOE
pasBuTHe opraHu3ma. HacnmencTBeHHble OO0JIE3HHM Y  UeTOBEKa
Biusinue ankorosiv3zma, HApKOMaHUM, KypeHUsS] HA HACJIEACTBEHHOCTD
MyTramumu. MonaudukanroHHas U3MEHUYHUBOCTbD. [{eHTpsl
MHOTrooOpa3usi U MOPOUCXOXKIACHUA  KYyJIbTYpPHBIX  PaCTECHUHU.
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UckycctBennslid ot00p. VMccnenoBanrne B 001acTu OMOTEXHOJIOTHH.
buorexHonorus u reHHas HHXeHepus — TexHosiorus XXI Beka.

IIpakTHyeckue padboThl

PeliieHne 3j1eME@HTapHBIX TeHETUUYECKUX 3a/1a4.
AHamM3 ¥ OLEHKa JTHYECKUX AacCleKTOB pa3BUTHA HEKOTOPBIX HCCIECIOBAHUA B
OMOTEXHOJIOTHH.

10

CamocrosiTeibHasA padoTa 00y4aAOIIMXCH
Bujneomarepuasibl, coo0leHus, cjaaiabl. BiausHue ankorosns, HUKOTHHA, HAPKOTHUKOB
HAa pa3BUTHE OpraHu3Ma. bHOTEXHOJOTHs- Hayka Oyaymiero. AHalIU3 W OIEHKA
ATUYECKUX ACTIEKTOB Pa3BUTHSA HEKOTOPHIX MCCIIECIOBAHUN B OMOTEXHOJIOTHH.

Tema 3.3.
Bun.

Coaep:kanmne yue0OHOro Marepuaja

Ponbs  3BONIIOIIMOHHOTO y4YeHUS B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUpA.
Konuenuus Buna, ero kpurepuu. [lonynsuus — cTpyKTypHasi € IMHUILIA
BUJa M H3BOJMOUUHU. J[BHKymMe cuibl 3BoMONUH. CHHTETHYECKas]
TEOpUSl IBOJIIOLIUU.
Pesynbrarel sBomonuu. CoxpaHeHHE MHOroo0Opasus BHAOB Kay
OCHOBa YyCTOMYMBOro pa3BUTHUA Ouocdepbl. [IpuynHbl BbHIMUpaHUS]
BU0B. broJIornuecKkuid mporpecc u perpecc.
I'unore3sl MPOUCXOXKACHUS KU3HU. Y CIIO)KHEHHE JKUBBIX OPTaHU3MOH
Ha 3emje B IMPOLECCE HBOJIOUMU. AHTpPONOre€He3 U  erg

3aKOHOMEpPHOCTH,  JlokazaTenmbCcTBa ~ pPOJACTBA  4YeJOBEKa
MJICKOTTTAIOIUMHE KHBOTHBIMHU.
DKOJIOTHYECKHE (axTopsr aHTPOIIOTeHe3a! YCII0)KHEHHE

MOMYJISALIMOHHOM CTPYKTYPhl BHJA, H3TOTOBJICHHE OpPYIHMH TpyAa,
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epeEXol OT PACTUTEIBHOIO K CMEIIAHHOMY THUIy IMTaHWI,
UCIIOb30BaHue OTHs. [losiBIEHHE MBICIUTENBHONU IEATEIBHOCTH H
YJICHOPA3/eJIbHON peyu.

[IpoucxoxeHne 4eaoBeYECKUX pac.

JdeMoHcTpauuu

Kpurepun Buga. Ilonynsiius — CTpyKTypHasi €eAMHULA BUA, €IUHUIA
SBONIOLMU. JIBWKyIIME CHIIBI  D3BOJIOUMU. BO3HHKHOBEHHE W
MHOrooOpas3ue MNpucrnocoOsieHud y opraHu3moB. Penkue ¢
UCYE3a0IINE BU/IBI. JIBrxymue CHJIBI AHTPOIIOT€HE3A,
IIpoucxoxieHue 4eoBeKa U 4YeI0BEYECKUX pac.

IIpakTyeckue padoTbl

Onucanue ocobelt BUja mo MOp(HOIOrH4ecKOMy MPU3HAKY.
AHanu3 U OLIEHKA Pa3IUYHbIX TUIIOTE3 MPOUCXOKACHUS KU3HU.
AHanu3 ¥ OlIEHKA Pa3IuYHbIX TUIIOTE3 MPOUCXOXKICHUS YeTIOBEKA.

CamocrosiTesibHasi padoTa 00y4arommuxcs

CoBpeMeHHbIE B3IJISAbl Ha MPOUCXOXKACHHE YEJIOBEKa: CTOJIKHOBEHHE MHEHMIA,
AHTPONOreHHOE BIIMSHUE 3arpsi3HAIONIMX BEIIECTB Ha HJKOCHCTeMbl. BozaeicTBue
HKOJIOTHYECKUX (PaKTOPOB HA OPraHU3M delioBeKa. Mephl OXpaHbl >KUBOU MPUPO/IBI.

Tema 3.4.
JKOCHUCTEMBI.

Conep:kanmne yueOHOro Marepuasa

[IpeameT u 3amadum SKOJOTUU: yU4eHHE 00 IKOJIOTHMYECKuX (hakTopax,
y4€HHE O COOOIIeCTBaX OPraHu3MOB, YueHue o ouocdepe.
Oxosiornyeckre  (akTopbl,  OCOOEHHOCTH  HUX  BO3JICHCTBUS,
Dxoyioruyeckas xapakTepucTuka Buja. [loHsTHe 00 3KOIOTrHYECKUX
cucremax. llenu murtanus, Tpoduyeckue ypoBHU. buoreoieHo3 kay
HKOCHUCTEMA.
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buocdepa - rnobanpHas skocucrema. Yuenue B.M.Bepnanckoro g
ouocepe. Ponp kuBbIX oOpraHu3mMoB B Ouocdepe. buomacca
buonoruueckuit kpyroBopotr( Ha mpuMepe KpyroBopoTa Yriepoja
OcHOBHBIC HaIlpaBJICHWs BO3ACHCTBHUS 4YejoBeka Ha Ouocdepy

Tpanchopmanus €CTECTBEHHBIX IKOJIOTUYECKUX CUCTEM
Oco06eHHOCTH arpodKOCUCTEM (arpoIeHO30B).
JdeMoHcTpauuu

DKoJjiornyeckue pakTopbl U UX BIUSHUE HA OpraHu3Mbl. MeKBHUI0BbIg
OTHOUIEHUS: Mapa3uTU3M, XUIHUYECTBO, KOHKYPEHIIUS, CHUMOHO3
SpycHocTh pactuTenbHOrO coobmectBa. KpyroBopor yriepona H
ouocdepe. 3anoBeTHUKH, 3aKka3HUKHA Poccum.

IIpakTuyeckue pad6orsl. llenu nuranus, Tpopudeckue ypoBHH. 4

CamocrosiTeibHas padoTa 00y4arOIIMXCH 2
Cpeabsl oOMTaHUS OPraHMW3MOB: NPUYMHBI PazHOOOpasus. AHTPOINOTEHHOE BIIUSIHHE
3arpsi3HSIONIMX BEIIECTB HAa 3KOCHUCTEMbI. Bo3neicTBHE 3KOIOTrMYecKUX (PaKTOpPOB HA
Opra’u3M 4esoBeka. Mepbl oXpaHbl )KUBOM NpUpoabl. HaydyHo- TeXHUYECKUH niporpecc U
poOJIeMbl HKOJIOTHUH.

JJist XapaKTEepUCTUKU YPOBHS OCBOCHHS YU€OHOTO MaTepurasa UCTIOIb3YIOTCS CAEAYIOIMNIe 0003HaYCHUS:
1. — o3HaKOMUTENBHBIN (Y3HABAHUE PaHEE U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. — penpOAYKTUBHBIN (BBITIOJHEHUE ACITEIBHOCTH IO 00pa3ily, MHCTPYKIIMH UITH TI0]] PYKOBOJICTBOM)

3. — IpOJyKTUBHBIHN (TUIAHUPOBAHUE U CAMOCTOSITEILHOE BHITIOJIHEHUE JICSITEILbHOCTH, PEIICHHE MPOOJIEMHBIX 3a/1a4)
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3. YcaoBust peaju3anuu padodeil nporpaMmbl y4e0HOM TMCHUILIHHBI

3.1. TpeboBaHusi K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0

HaumeHnoBaHue OcHaleHHOCTh IlepevyeHb JTUMIEH3UOHHOT O
yueOHBbIX KAOMHETOB, yueOHBbIX KAOMHETOB, NPOrpaMMHOI0
JadoparTopuii, Jadopartopwuii, o0ecneveHusi
MOJIMTOHOB MOJIMTOHOB
VYueOHbIil KAOMHET - yueGHbIE TIApTHI; Consultant+OnepanronHas
BJ1.06 - Y4EOHBIE CTYJIbS; cuctema MSWindows 10
«EcTecTBO3HAHME» - KOMILIGKT  mebemn Pro. OnepanuoHHas
npenogasarenss Ha |l

(JIEKLIIMOHHBIC
IIPaKTHUECKHE 3aHITHS)

M0CaJI0YHOE MECTO;

- mKad 111 yaeOHbIX
IMOCOOUH;

- ayJUTOPHAs JIOCKA;

HarJIsiTHbIE TTOCOOUS.

VY4eOHbIN KaOUHET
«KoMnbrotepHbIi
KJIacc»
(TpakTUYeCcKue
3aHATHS C
HCIIOJIb30BaHUEM
MepCOHATIbHBIX
KOMITBIOTEPOB).

TexHuueckue cpeacTaa
oOy4eHHs
(mepcoHaJIbHBIC
KOMITBIOTEPHI) C
BO3MO>KHOCTBIO
MOJKJIFOUYCHHUS K
TEJIEKOMMYHHUKAIIMOHHOM
cetu «MHTEpHET» N
JIOCTYITY K 3JIEKTPOHHO-
OMOJIMOTEYHOMN cUCTEME

cucrema MS Windows
XPSP3.

MS Office. Kaspersky
Endpoint Security. 1C,
Google Chrome,
OpenOffice, LibreOffice

[Tpu m3ydennn yueOnoi nucumumummabl OYJ1.06 «EcTecTBO3HAHUE» B HENSIX

peanuzanuu

KOMIICTCHTHOCTHOI'O

nmoaxoaga

HCIIOJIb30BaHbI

AdAKTHUBHBIC u

WHTEpaKTUBHBIC (HOPMBI 00yUEHUS: JEKIUSI — KOH(MEPEHIUS, JIEKIUs — MpodiieMa,
pEIIeHNE CUTYallMOHHBIX 3a/1a4, TPYNIOBBIC JUCKYCCUU U UHBIC TPEHUHTH.
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3.2. HupopmanuonHoe odecnevyenre 00y4eHus y4eOHOM JUCHUIIIMHBI.
3.2.1. IlepeyeHb y4yeOHOI JTUTEPATYPBHI

OCHOBHBIC NUCTOYHUKH:

1. Jleonoma, I'. I'. buonorus / I'. I'. JleonoBa. — 2-e uzn., crep. — CaHKT-
[TerepOypr: Jlamp, 2023. — 172 ¢. — ISBN 978-5-507-45744-1. — Texkcr:
ANEKTPOHHBIN // JlaHb: 3ieKTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/282434 (nata obpamenus: 11.04.2023).

2. Jleonona, I'. I'. Xumus : yue6noe mocodue / I'. I'. JleonoBa. — CaHKT-
[TerepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-3977-5. — TekcT :
ANeKTpoHHBbIM // Jlanb : »3jekTpoHHO-OMONMOTeuHass cucrema. — URL:

https://e.lanbook.com/book/207074 (nata obpamenus: 11.04.2023).

Kupcanos, P. I'. ®usuka : meroauueckue ykazanusi / P. I'. Kupcanos, T. C.
Hwxapanze, B. M. MuponoB. — Camapa : CamI'AY, 2022. — 80 c. — Texker :
ANEeKTpOHHBIN // JlaHb : 2nekTpoHHO-OuOnMoreuHas cucrema. — URL:
https://e.lanbook.com/book/259280 (nata obpamenus: 11.04.2023).

EcrecTtBo3Hanme : ydeOHO-MeToaMuYeckoe Imocodoue / cocraBurelb B. B.
Bacunpuenko. — Coun : CI'Y, 2018. — 36 ¢. — Texkcr : anexrpoHHbi // Jlans :
aneKTpoHHO-O0ubMnoTeunas cucrema. — URL: https://e.lanbook.com/book/147701
(mata oopamenusi: 11.04.2023).

3.2.2. IlpodeccuoHanbHble  0a3bl  JaHHBIX, HH(POPMALMOHHO-
CMPaBOYHbIE CHCTEMbI U HHTEPHET-PECYPCHI.

1. Jlanb. DnexTpoHHass OMOIMOTEKA

Ilouckosvie cucmemwi: 1. Google, Yandex, Rambler, Yahoo, Bing

HNuTepHeT-pecypcesbi:

1. www.  class-fizika. nard. ru («Knacclmas  gocka IS
JT10003HATEITBHBIX) ).

2. www. physiks. nad/ ru («®u3nka B aHUMAIHIAX ).

3. www. interneturok. ru («Bumeoypoku mo mpeaMeTam IIKOJIbHOMN
IIPOrPaMMBbI»).

4.  www. chemistry-chemists. com/ index. html (s1exTpoHHBIN KypHaI
«XUMUKHA U XUMHUSD» ).

5. www. pvg. mk. ru (onmumnuana «Ilokopu BopoObeBbI TOphI»).

3.2.3. MeToguueckne yKazaHus sl 00y4arommuxcsi
10 OCBOEHHIO IV CIUILINHBI

Memoouueckue ykazanus 0na n0020mMo6KU K 1eKYUOHHHIM 3AHAMUAM

B xone - nekumii mpemnojaBaTeNb HU3JIaraeT U Pa3bsCHIET OCHOBHBIE,
HanuboJiee CJIOXKHBIE JJId IIOHMMAaHUS TEMBI, a TakKe CBsA3aHHBIE C HEH
TEOPETUUYECKHUE U MPAKTUUECKUE MPOOIEMBI, JaeT PEKOMEH AU Ha CEMUHAPCKOE
3aHSTHE U YKa3aHUs HA CAMOCTOSITEIILHYIO paldoTy.
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B xo00e nexyuonnvix 3auamuii Heobxooumo.

- BECTU KOHCHIEKTHpOBaHUE y4eOHOro marepuaina, oOpamaTh BHUMaHUE Ha
Kateropuu, GOpMyIHUPOBKH, PACKPBIBAIOIINE COJEPIKAHUE TEX WJIM WHBIX SBICHUN
U TIPOLIECCOB, HAYYHBIE BBIBObI I MPAKTUYECKUE PEKOMEHIAINH, TTOJIOKUTEIbHBIN
OTBIT B OPAaTOPCKOM HCKyccTBe. JKemarenbHO OCTaBUTh B PabOYMX KOHCIEKTax
noJisi, HAa KOTOPBIX J€JaTh TIOMETKHM U3 PEKOMEHJIOBAHHOW JIUTEPATYPHI,
JOTOJIHSIIOIIME MaTepuall MPOCIyIIAaHHOM JIEKIHMHM, a TaKXe IMOJYEPKUBAIOIINE
0COOYI0 BaKHOCTh TE€X WJIM UHBIX TEOPETUUECKUX MOJT0KECHUH.

- 3aJlaBaTh MPENOJABATENII0 YTOUHSIOIIME BOMPOCHI C IEJIbIO YSCHEHUS
TEOPETUYECKUX MOJIOKEHUH, PA3PEIICHUs CIOPHBIX CUTYaLIU.

- nopabaThiBaTh CBOM KOHCIEKT JICKIIMH, Jejas B HEM COOTBETCTBYIOIIWE
3alUCU U3 JUTEpaTypbl, pEKOMEHIOBAHHOW MPENOAABATENIEM U MPELYCMOTPEHHOM
y4eOHOM MporpaMMoil - B XO0j/i€ MOJATOTOBKM K CEMHHApaM H3Y4YUTh OCHOBHYIO
JUTEPATypy, O3HAKOMUTBCS C  JIONMOJHUTEIBHON  JUTEpPaTypod, HOBBIMU
nyOMuKaIMsIMU B MEPUOIMYECKUX M3AAHUSAX JKypHalIax, razerax u T.1. [Ipu aTom
y4ecTh PEKOMEH/IAIMH TIPEToIaBaTelis U TpeOOBaHUs y4EOHOU MTPOTPaMMBI.

- MOATOTOBUTH TE3WCHI JUISI BBICTYIUICHMH TIO BCEM Y4YEOHBIM BOMPOCAM,
BBIHOCHMBIM Ha ceMHHap. ['0TOBSCH K MOKIaay Win peepaTuBHOMY COOOIICHHUIO,
oOpaiarbcsi 32 METOAUYECKOW MOMOIIBIO0 K MpenojaBaTeliio, COCTaBUTh IUIaH-
KOHCIEKT CBOETO BBICTYIUIEHHUS, MPOAyMaTh MPUMEPHI C IEIbI0 O0eCreueHUs
TECHOU CBSI3M U3y4aeMOM TEOPHUU C PEATBHON KU3HBIO.

- CBOCBPEMEHHOE M KAUYE€CTBEHHOE BBHITIOJTHEHHWE CAMOCTOSATEIbHOU PadOThI
O0azupyercss Ha COOJIOJIGHUM  HACTOSIIMX  PEKOMEHJAlMid U HU3y4YeHUU
peKoMeHJ0BaHHOM  juTepaTypbl. CTyIeHT MOXET  JIONOJHHUTh  CIIUCOK
UCIIOJIb30BaHHOM JUTEpaTyphl COBPEMEHHBIMU UCTOYHUKAMU, HE
NPEACTABICHHBIMA B CIIUCKE PEKOMEHJOBAHHOW JMTEPATYpbl, U B AaJbHEHIIEM
UCIIOJIb30BaTh COOCTBEHHBIE TMOATOTOBJICHHBICE Y4yeOHBIE MaTepHalbl MpHU
MOJITOTOBKE MIPAKTUYECKUX PadoT.

Memoouueckue yKkazanua 014 NOO20MOBKU K  HPAKMUYECKUM
(cemunapckum) 3aHamuam

HaunHasi moAroToBKY K CEMUHAPCKOMY 3aHSITHIO, HEOOXOAMMO, TIPEKIIEe
BCEro, 00paTUTh BHUMAHUE HA KOHCHEKT JICKIUM, pa3eiabl y4eOHMKOB U YUEOHBIX
ocooOuii, KOTOpbIE CIOCOOCTBYIOT OOIIEMY MPEACTABICHUIO O MECTE U 3HAYCHUU
TEMbl B HM3y4aeMOM Kypce. 3areMm cleayeT nopadorarb C JOMOJHUTEIIBHOU
JUTEpaTypou, cliesiaTh 3alUCH 0 PEKOMEHIOBaHHBIM McTOoYHUKaM. [loaroToBka k
CEMHUHAPCKOMY 3aHSTHIO BKJIIOUAET 2 dTara:

- 1l aTan - opraHU3alMOHHBIN;

- 21 9Tar - 3aKpervieHue U yriryoJieHne TeopeTUYecKux 3Hanuii. Ha mepsom
JTane

CTYJIEHT TUTAHUPYET CBOIO CAMOCTOSITEIBHYIO paboTy, KOTOpasi BKIIIOYAET:

- YACHEHHME 3aJIaHus, BBIJIAHHOTO HA CAMOCTOSATEIbHYIO paldoTy:

- MOJa00p PEKOMEHI0BAaHHOM TUTEPaTyphl;

- COCTaBJICHWE TulaHAa pabOThl, B KOTOPOM OIPENCISIOTCS OCHOBHEIC
MYHKTBI IPEACTOSIIEH TOATOTOBKH.



CocraBneHue IUIaHa JUCUUIUIMHUPYET M IMOBBINIAET OPraHU30BAaHHOCTH B
pabore. BTopoii 3Tanm BKIIIOYAET HEMOCPEICTBEHHYIO MOJArOTOBKY CTYAEHTa K
3aHATHI0. HaumHaTe Hago C  U3y4YeHUs PEKOMEHIOBAaHHOW JIUTEpaTyphl.
HeobxoaumMo MOMHUTH, YTO Ha JIEKIIMM OOBIYHO paccMaTpHUBAaEeTCs HE BECh
MaTepHall, a TOJIbKO ero yactb. OcranbHas €€ 4acTh BOCIOJIHAETCS B IIpolecce
CaMOCTOATENbHON paboThl. B cBsi3u ¢ 3TuM paboTra C pPEKOMEHJAOBAHHOU
auTeparypor obs3atenbHa. Ocoboe BHUMaHUE MPU 3TOM HEOOXOIUMO OOpaTHUThH
Ha COJEp)KaHWE OCHOBHBIX TOJOXKEHUM M BBIBOJOB, OOBSCHEHUE SBICHUU U
(axToB, ySICHEHUE IIPaKTUYECKOIO OPUJIOKEHUSI ~ paccMaTpUBaeMbIX
TEOPETHUUECKHUX BOMPOCOB. B mpoiiecce 310 paboThl CTYEHT AOKEH CTPEMUTHCS
NOHATh W 3allOMHHUTH OCHOBHBIE IIOJIOXKEHHUS PaccMaTpUBAaEMOr0 MaTepHuaa,
NpUMEpHI, TOACHAIOIIME €ro, a Takke pa3odparbCsi B WIUIIOCTPATUBHOM
Marepualie. 3aKaHYMBaTh MOATOTOBKY CJIEIyET COCTaBJICHUEM ILUIaHA (KOHCIIEKTA)
o u3ydyaemMoMmy Marepuany  (Bompocy). DOTO  TO3BOJIIET  COCTaBUTH
KOHLUEHTPUPOBAHHOE, CXATO€ MPEJCTaBICHUE IO M3y4aeMbIM Bolpocam. B
npouecce MOArOTOBKM K 3aHATHUAM PEKOMEHAYETCS B3aMMHOE OOCYXKIEHUE
MaTepualia, BO BpeMsl KOTOPOrO 3aKpEIUISIOTCS 3HaHUS, a TaKkXke Mmpuoodperaercs
PAKTUKA B U3JI0KEHUHU U PA3bsICHEHUH MOJIYYeHHBIX 3HaHUM, Pa3BUBACTCS PEUb.

B nHauane 3aHATUS CTYyAEHTHI NOJ PYKOBOJCTBOM IpenojaaBareiisi Ooiiee
ryOOKO OCMBICIMBAIOT TEOPETHUYECKHE TIOJOKEHUS IO TeMe 3aHsTHS,
PacKpbIBAIOT U OOBSICHSIIOT OCHOBHBIE MOJIOXKEHUS BBHICTYILIICHHS.

3anucu UMEIOT MEePBOCTENIEHHOE 3HAYEHHUE JIJISI CAMOCTOSTENIbHON pPaboThI
oOyuvaroruxcst. OHM TOMOTarOT TMOHATH MOCTPOEHHUE HM3y4aeMoro MaTepuala,
BBIICJINTh OCHOBHBIE IIOJIOKEHUS W NPOCIEAWTh HMX JIOTMKY. Benenue 3amnmcei
CHOCOOCTBYET MPEBPAIICHUIO YTEHUS! B aKTHUBHBIN MPOIECC, MOOUIU3YET, HApSAY
CO 3pUTENBHOM, M MOTOPHYXO mnamsATh, CiexayeT IMOMHHTB: Yy CTYJEHTA,
CHUCTEeMAaTUYECKH BEIYIIEro 3allMCH, CO3AAETCA CBOW HMHAMBHUIyalbHBIN (HOHI
MOJACOOHBIX MAaTepUaNOB JUIsi OBICTPOrO MOBTOPEHUS MPOYUTAHHOTO, IS
MOOMJIM3AI[MU HAKOIJIEHHBIX 3HaHUU. OCOOEHHO Ba)KHBI U MOJIE3HBI 3alUCH TOT/A,
KOI/la B HMX HaxXOJSAT OTPaXKEHHE MBICIHM, BO3HUKIIME MPU CaMOCTOSTEIbHOU
pabore. BaxkHO pa3BHBaTh YMEHHE COIOCTAaBJISATh HCTOYHHUKH, NPOIYMbBIBATH
U3y4aceMblil MaTepuall.

bonbiioe 3HAYEHUE uMeeT COBEPILIEHCTBOBAHUE HABBIKOB
KOHCIIeKTHpoBaHud. llpemogaBarens  MOXET  PEKOMEHJOBaTh  CTyJEHTaM
CJIeIyIOIMEe OCHOBHBIE (DOPMBI 3aITUCH IJ1aH (TPOCTOM M Pa3BEPHYTHIH), BHIMHUCKH,
Te3uChl. Pe3ynbTaThl KOHCIIEKTUPOBAHUSI MOTYT OBITh MPE/ICTABIECHBI B PA3IMYHBIX
dbopmax.

[Tnan — 3TO cXxema MPOYUTAHHOTO MaTepuana, KpaTkuil (Wiu MmoaApOOHBII)
MEpEUYEHb BOIIPOCOB, OTPAXKAIOIINX CTPYKTYPY M MOCIEI0BAaTEIbHOCTh MaTepuaa.
[ToapoOHO cocTaB/IEHHBI IJIaH BIOJIHE 3aMEHSIET KOHCIICKT.

KoHcnekT — 3 0 cucTeMaTU3upoBaHHOE, JIOTUYHOE H3JI0KEHHWE Marepuana
UCTOYHHMKA. Pa3anyaroTcs 4eThlpe THIIa KOHCIIEKTOB.
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[1maH-KOHCHEKT — 3TO Pa3BEPHYTHIM JAETATU3UPOBAHHBIN IUIAH, B KOTOPOM
JOCTATOYHO MOJIPOOHBIE 3alMCH MPUBOAATCS MO TEM NYHKTaM IUIaHa, KOTOPbIE
HYKJAKO0TCS B TIOSICHEHHH.

TexcTyanbHBI KOHCIIEKT — 93TO BOCHPOM3BEACHHE HauOOJIee Ba)KHBIX
MOJIOKEHUH ¥ (JaKTOB MCTOYHHKA.
CBOOOMHBI KOHCIIEKT — OTO YETKO U KpaTtko copMyInpoBaHHBIC

(M3J10’)KEHHBIE) OCHOBHBIE TOJIOKEHHUSI B PE3yJibTaTe IITyOOKOrO0 OCMBICIMBAHUS
Marepuana. B HeM MOryT HpUCYyTCTBOBaTh BBINUCKH, LUTAThl, TE3UCHI; 4YaCTb
MaTrepuana MOXeT ObITh IPEICTABIICHA IIJITAHOM.

BBuay TpyJoeMKOCTH TMOATOTOBKM K CEMUHApy CJIeAyeT NpoayMaTh
QITOPUTM JEHCTBUM, €Il€ pa3 BHUMATEIbHO IIPOYUTATh 3AIIMCU JIEKLUH U yKe
TOTOBBI KOHCIIEKT II0 TEME CEMHHapa, TINATEIbHO IPOAyMaTb CBOE YCTHOE
BBICTYIUICHHE.

Ha ceMuHape KaxIplii €ro yd4acTHMK JOJKEH OBITh TOTOBBIM K
BBICTYIUIEHUIO TI0 BCEM I[IOCTaBJIEHHBIM B IIJAHE BOIIPOCAM, HPOSBIATH
MaKCUMaJIbHYIO aKTUBHOCTh IIPU HX PACCMOTPEHUU BrICTyIUieHHE AOKHO
CTPOHUTHCSI CBOOOAHO, YOEAUTENHbHO M apryMeHTHpoBaHO HeoOxomumo crneauTs,
9TOOBl BBICTYIUICHHE HE CBOJWIOCH K PEMNPOAYKTUBHOMY YPOBHIO (IIPOCTOMY
BOCIIPOMU3BEJEHUIO TEKCTa), HE [JOMYyCKaTh M IMPOCTOE YTEHHE KOHCIIEKTA.
Heo0xoa1mo, yToObI BBICTYNAIOIIMKA MPOSBISAI COOCTBEHHOE OTHOLIEHUE K TOMY,
0 YEM OH T'OBOPUT, BBICKA3bIBAJl CBOE JIMYHOE MHEHHE, TOHUMaHUE, 00OCHOBBIBAJI
€ro ¥ MOT CJeNaTh MPAaBUIIbHBIE BBIBOJIBI U3 CKA3aHHOTO.

BoicTymiienust apyrux oOydarouuxcsi HEOOXOJMMO BHHMATENIbHO |
KPUTHUUYECKHU CIIyIIaTh, MOJAMEYaTh OCOOEHHOE B CYXICHHUSIX OOydaroluxcs,
yJIaBJIUBaTh HENOCTATKU U OMMOKU. [Ipu 3TOM 00paTUTh BHUMaHKUE Ha TO, YTO €I11e
He OBLIO CKa3aHO, WU MOAJIEPKATh U Pa3BUTh HHTEPECHYIO MBICIIb, BBICKa3aHHYO
BBICTYNAIOIIUM CTyA€HTOM. M3yueHue cryaeHtamu (pakTUYECKOTo, MaTepralia o
TEME MPAKTHUECKOIO 3aHATHS JIOJDKHO OCYIIECTBIAThCS 3abiaroBpeMeHHo. [loa
(paKTHUECKUM MaTepuajIoM cieayeT NOHUMATh CIIEHUATbHYIO JIUTEPATypy MO TeMe
3aHATHSA, a TaKXKe M0 paccMaTpuBaeMbiM IpobiemaM. Ocoboe BHUMaHUE CIETyeT
0o0paTUTh Ha JIUCKYCCHOHHBIE -TEOPETUYECKUE BOIPOCHI B CUCTEME H3y4aeMOIO
BOIIPOCA: M3YYUTh pPa3IMYHbIE TOYKH 3pPEHUS BEAYIIMX YYEHBIX, OOO3HAYUTH
IPOTUBOPEYHSI COBPEMEHHOIO 3aKOHOAaTeNbCTBa. sl cucTeMaTu3aluu OCHOBHBIX
MOJIOKEHUH MO TeMe 3aHITHS PEKOMEHIYETCSl COCTaBICHUE KOHCIIEKTOB.

OOpatuTh BHUMAaHHE Ha!

- COCTaBJICHHME CIIMCKAa HOPMATUBHBIX IPAaBOBBIX AKTOB M Y4eOHOH H
HAy4YHOW JINTEPATYPHI 110 U3y4aeMOU TEME;

- HU3y4Y€HHUE U aHaJIu3 BHIOPAHHBIX HCTOUYHUKOB,

- U3y4YEHHWE W aHalu3 MPAKTUKU [0 JAHHOW TeMe, MPEACTaBICHHOU B
MH(POPMAILIMOHHO-CIIPABOYHBIX [TPABOBBIX 3JIEKTPOHHBIX CUCTEMAX U [Ip.;

- BBINOJIHEHUE MTPEAYCMOTPEHHBIX MPOrPaMMON 3a/IaHU B COOTBETCTBUU
C TEMaTUYECKUM IUIaHOM;
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- BbIAEJIEHHE HauOoJiee CIOXHBIX W NPOOJEMHBIX BOMNPOCOB IO
M3y4aeMOM TEME, MOJYYCHUE Pa3bSICHEHUH W PEKOMEHJALMN 10 JaHHBIM
BOIIPOCAM C MIPENOIaBATEISIMHU:

Ha UX €XKEHECIbHBIX KOHCYIbTALIUAX;

- TPOBEICHHE CAMOKOHTPOJS IYyTeM OTBETOB Ha BOIPOCHl TEKYIIETO
KOHTPOJST 3HAHUM  PEHICHUS TMPEJCTAaBIEHHBIX B  y4eOHO-METOIUYECKHUX
MaTepHuaiax.

Memoouueckue yKazanus no evlnoJIHEHUI0 1ad0pamopHsIX padom

[ToaroToBKy K J1abopaTopHOW paboTe pPEKOMEHAYEeTCs TMPOBOAUTH B
CJIeIyIOIIEel MOCIIeI0BATEIbHOCTH:

- YSICHUTB TEMY U IIeJNTb, IPEACTOSIICH JTa00paTOpHO pabOTHI;

- U3YYUTh TEOPETUYECKUM MaTrepual B COOTBETCTBUM C TEMOM
nabGopaTopHOii pabOThl  (PEKOMEHAYETCS HCIOIb30BaTh PEKOMEHJIOBAHHYIO
JUTEPATYPY, KOHCIEKT JEKUUH, yueOHOe mocoOue (MPakTUKyM MO J1a00paTOpHbIM
pabotam);

- O3HAaKOMUTHCS C OOOpPYJOBaHMEM M MaTepHallaMH, HCIOJIb3yeMbIMU Ha
nabopatopHoii  pabote (pu UCIIOJIb30BaHU U CIIEUAIU3UPOBAHHOTO
000py10BaHUsl HEOOXOAMMO U3YUYUTh MOPAJIOK U MIpaBUila €ro UCIOJIb30BaHUS).

Borpocsl, BbIHECEHHbIE ISl cOOECeOBaHUs MPHU 3alIUTe Jab0paTOPHBIX
paboT nucHuUIUIHEL, npeactrasieHbl B GOC.

[Ipu BbIMOTHEHMHM JTA0OPATOPHOM PabOTHI CTYJIEHTHI JIOJDKHBI CTPOTO
coOJII0/1aTh, YCTAHOBJIEHHBIE MPaBUIa OXPaHbI TPYyAA.

[Ipu BeIMONIHEHUH 1Ta0OPATOPHOU PAOOTHI CTYAEHTAM PEKOMEHYETCSI:

- YSICHUTb 1I€J1b, BHITTOJIHSIEMBIX 3aJJaHUN U CTIOCOOBI UX PEIICHUS;

- 3a/aHus, YKa3aHHbIe B JIabopaTOpHOM pabOTe BBHINOJIHATH B TOM
MOCJIEIOBATENbHOCTH, B KOTOPOW OHH YKa3aHbI B JJA0OPATOPHOM NMPAKTUKYME;

- TpU BBIIOJHEHUU MPAKTUYECKOTO 3aJlaHUsI U U3YYEHUU TEOPETUUECKOTO
MaTepHalia UCIoJIb30BaTh MOMOIIIb MIPENO0/1aBaTes;

- oopMuth oTUET 1O TAbOpaTOPHOI padoTe;

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

[Ipu moxmroroBke K 3ammre J1a0OpaTOpPHOW  pabOTHI  CTyJIEHTaM
PEKOMEHTyeTCS:

- MOATOTOBUTH OTYET IO JTAOOPaTOpPHOH paboTe;

- TIOJATOTOBUTH 0OOCHOBAHUE, CICIAHHBIX BHIBOJIOB;

- 3aKpemHTh 3HAHMSI TEOPETUYECKOTO Marepuaja Mo TeMe J1abopaTopHOU
paboThI (PEKOMEHTyEeTCsl UCII0JIb30BaTh KOHTPOJIbHBIE BOIIPOCHI);

- 3HATh NOPSIIOK MPOBEACHUS pacueTOB (MMPOBOJUMBIX HCCIICOBAaHUN);

- yMeThb TMOKa3aTb M TMOSICHUTh MOPSJOK  HCCIENOBaHUN  TIpH
UCIIOJIb30BAaHUU CTICITUATM3UPOBAHHOTO 00OPYT0BAHHS.

Memoouueckue ykazanus 0714 00y4aOuyuxcsa no 0C60E€HUI0 OUCUUNTIUHDL
07151 CaMOCmoAmeNnbHou padomol

MeTonuka opraHu3anuu CaMOCTOSITENIbHOW pabOThl CTYJEHTOB 3aBUCUT OT
CTPYKTYp; XapakTepa U 0COOEHHOCTEH U3ydyaeMon TUCIUIIMHBL, 00beMa 4acoB Ha
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€€  W3y4yeHue, 3aJaHuil U1 CaMOCTOSATENbHOM  pabOThl  CTYJEHTOB,
WHIMBUYaJIbHBIX OCOOCHHOCTEN CTY/IEHTOB U YCIOBUN y4eOHOM eI TeIbHOCTH.

[Ipu sTOM mpemnogaBaTesib Ha3HAyaeT CTYJEHTAM BapUaHTHI BBITTOJHEHUS
CaMOCTOATENIbHONM  paboOThl,  OCYIIECTBISIET  CHUCTEMATHYECKUI  KOHTPOJIb
BBITIOJIHEHHUS CTYJEHTaMU Ipaduika caMOCTOSTENbHOU pabOThI, IPOBOJUT aHAIHU3 U
JIA€T OLIEHKY BBITTOJIHEHHOU PabOTHI.

CamocrosiTenbHas paboTa 00y4YalOIIUXCS OCYIIECTBISIETCS B ayJAUTOPHOM
BHeayAuTOpHOU Popmax. CamocTosdTeNnbHas paboTa 00yJaronuxcs B ayIMTOPHOE
BpPEMSI MOJKET BKJIFOYATh:

- KOHCIIEKTUPOBaHHE (COCTaBJICHHE TE3UCOB) JIEKI[MM, BBHIIIOJIHEHUE
KOHTPOJIBHBIX PadoT;

- paboTy CO CIIPAaBOYHOMN M METOAMYECKON TUTEPATyPOil;
paboTy ¢ HOpMATUBHBIMH NMPABOBBIMU aKTaMHU;
BBICTYIUICHHUS C IOKJIaJ]aMH, COOOIIEHUSIMU Ha CEMUHAPCKUX 3aHSATHUSX;
3aIlUTY BBITOJIHEHHBIX MPAKTUUYECKUX PaboT;
y4acThe B ONEPATUBHOM (TEKYIEM) OMpPOCEe MO OTIAEIbHBIM TeMaMm
U3y4aeMOW TUCIUILINHBI;

- ydacTthe B coOeceOBaHUsX, JEIOBbIX (POJEBBIX) UTpax, AUCKYCCHUSX,
KPYTIBIX CTOJIaX, KOHPEPECHITUSX;

- y4yacTue B TECTUPOBAHUU U JIp.

CamocrosiTenbHas paboTa 00y4aromuXcs BO BHEAYJUTOPHOE BPEMSI MOKET
COCTOSITh

- TMOBTOPEHHUS JIEKIIMOHHOTO MaTepHaia;

- TOJrOTOBKH K ceMUHapaM (ITPaKTHUECKUM 3aHSTUSIM);

- W3y4YeHUus y4eOHOU U HAy4YHOU JINTEPATYPHI;

- BBINOJHEHUS MPAKTUYECKUX 3a/IaHU;

- TOATOTOBKU K KOHTPOJIBHBIM pab0oTaM, TECTUPOBAHUIO U T.1I.;

- TOJTOTOBKU K CEMUHApaM YCTHBIX JIOKJI0B (COOOIICHUI);

- TOJATOTOBKU pedepaToB, 3CCE M HHBIX HHIUBUAYAIbHBIX MHUCHMEHHBIX
paboT 3a1aHUIO TPETIOaBaTENS;

- BbIJIEJICHHE Han0oJiee CIOKHBIX U MPOOJIEMHBIX BOIPOCOB MO U3y4aeMOi
TEME, MOJYyYEHHUE Pa3bACHEHUW M PEKOMEHAAUUMid MO JaHHBIM BONPOCAM C
PENoAaBaTEIs MU Ha €KEHEAEIbHBIX KOHCYJIbTAIUSAX;

- TPOBEJICHHE CAMOKOHTPOJISI MYTEM OTBETOB HA BOIPOCHI TEKYIIETO
KOHTPOJI 3HAHUU.

3.2.4. Meroauyeckoe yKasaHue 10 IPUMEHECHUIO 3JICKTPOHHOI'0 O0yYeHUA U
AUCTAHIMOHHBIX TEXHOJIOTHH NMPU OCBOCHUH M CIUIJINHBI.
JluctaHiioOHHBIE 00pa30BaTEIbHBIE TEXHOJOTHHM MPUMEHSIOTCS MPU H3yYCHUU
JTUCITUTUTHH B OYHO, OYHO-3209HON ¥ 3a09HOM (hopMax oOydeHHsI.

OcBoenune y4eOHON TUCIUIUIMHBI B OYHOU opMe 00ydeHUs ¢ IPUMEHEHUEM
JUCTAHIIMOHHBIX ~ O0pa30BaTENIbHBIX TEXHOJOTUM TPUMEHSIETCS B  Clydae
YCTAHOBJICHHS] KAPAHTUHHBIX MEP, B CBSI3U CO CIIOKUBIIMMCS CIIOKHOW CAHUTAPHO-
SMUJIEMUOJIOTUYECKOM OOCTaHOBKOM WJIM HWHBIM OCHOBAaHHEM B BHIY
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00CTOSATENBCTB HEONPEIECTEHHON CHIIBI. 3aHATHUS JEKUMOHHOTO THUIA MPOBOJATCSA
C HCIIOJB30BAaHUEM OTKPBITBIX OHJIAWH-KYPCOB, JIEKIHW B PEXUME OHJIAWH
KOH(EepEHIIMN C KOHTPOJIbHBIMU BOIIPOCAMHM JIJIsl CAMOCTOSITEIBbHON pabOTHI.

[IpakTrueckue 3aHATHS IPOBOAATCS C MCHOJB30BAaHUEM BHIEO YPOKOB,
Npe3eHTalui U BUPTYyaJIbHBIX aHAJIOTOB MPHUOOPOB, 000PYOBAHUI, UHBIX CPEICTB
00y4YeHUsl UCTIOTIB3YEMBIX B COOTBETCTBHH C COJIEpPKaHUEM yueOHOro MaTepuara.

CeMuHapcKue 3aHATHS TPOBOJATCS B PEXKUME BUIACO-KOH(PEPEHIHH C
WCIIONIb30BaHME KOHTPOJBHBIX 3aJaHUi, KOHTPOJBHBIX pabOT, MO3BOJIAIOIINX
3aKpENUTh MOJyYEHHbIE TEOPETUUECKUE 3HAHUS.

JlaGopaTopHble 3aHATHUSI MPOBOISATCS C HUCIOJIb30BAHUEM OTKPBITHIX OHJIAMNH-
KypCOB M BUPTYaJIbHBIX aHAJIOrOB MPHOOPOB, OOOPYAOBAHUS W HHBIX CPEJICTB
oOy4eHHs] TO3BOJISIIONIMX M3YyUYUTh TEOPETHUECKUI MaTepual W MPaKTUYECKUE
HABBIKU C TOMOIIBIO SKCIEPUMEHTAIIBHOTO MOATBEPKICHHUS.

Jis  MaTepuaiabHO-TEXHUYECKOr0  OOecleueHus:  OCBOCHHS  y4eOHOil
OUCHMIUIMHBL C TMPUMEHEHHEM 3JEKTPOHHOTO OO0Yy4YeHMS M JAMCTAHIMOHHBIX
oOpa3oBarenbHBIX TexHoJoTH wucnonb3yercss ZOOM, WatsApp, Discord,
oOpazoBarenpHbix  Miargopm  «CuctemMa  JUCTAHIIMOHHOTO  OOydYeHHs
SDO.poanonic.ru », 6a3sr anabix IbC «Jlaaby, «IPR books»

[Ipy WCHONAB30BAHMM  JUCTAHUMOHHBIX  OOpa30BaTEIbHBIX  TEXHOJOTUU
oOyyaroniiecs: nepeBoAsATCS Ha 0O0y4YEeHHs IO UHAUBUYAIbHOMY y4eOHOMY IUIaHy
B KOTOPOM YKa3aHbl TPYAOEMKOCTb, MOCJIEI0BATEIbHOCTh U3YUECHHS TUCLMILINH
(Momynel), BUIbI y4EOHOW NESITENBHOCTH (JICKIMU, MPAKTUUYECKUE 3aHSATHSA,
CEMUHApPCKUE 3aHATUs, JabopaTOpHbIE 3aHATHSA, CaMOCTOSITENIbHAs padoTa),
GbopMBl MIPOMEXKYTOUHOM AaTTECTALlUH, OMNPEACNAIONINE TOPSAIOK OCBOEHUS
OCHOBHOW 00pa30BaTeIbHON MpOrpaMMbl C MCHOJb30BAaHUEM JIMCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTUH.
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4. OCHOBHBIE ITOKA3ATEJIN PE3YJIbTATOB
OCBOEHUSA YYEBHOU JUCHUITJIMHBI
OcCHOBHBIE pe3ybTaThl OCBOCHUS Y4€OHOUM AMCLUIIIMHBI OCYIIECTBIISIOTCS

ImpenoaaBaTciicM B mponecce

IIPOBEICHHUS

MPAaKTHYCCKUX 3aHITUN u

J'Ia60paT0pHBIX pa60T, a TaKXKC BBIITOJIHCHUA O6y‘{aI-OHII/IMI/ICH HMHAWBUIYAJIbHBIX

3aJlaHUH.

Pe3yabTathl 00yyenust
(yCcBOeHHbIE 3HAHUA,
OCBOCHHBIE YMEHHUA)

OcHoBHbBIE OKA3aTeJN
pe3yJbTaToOB 00y4eHMsl

3Hanuna:

- CMBICII MMOHSTHH:
©CTCCTBEHHOHAYUYHbBIN METOJ] MO3HAHUS,
AJICKTPOMAarHUTHOE ToJie,
JJIGKTPOMArHUTHBIC  BOJHBI,  KBaHT,

XUMHYECKasl peakiiys, MaKpOMOJICKYJIa,
OcloK, Katanu3arop, (epMEHT, KIIETKa,
muddepennmanus kieTok, JTHK, Bupyc,

Ouonornyeckas SBOJIIOIHS,
OuopazHoodpasue, OpraHM3M,
MOMyJIALMSI, JKOocHcTeMma, Ouocdepa,
CaMOOPTaHM3aIIHS;

- BKJIIAJ  BEIMKHX  Yy4YEHBIX B
(dhopMupoOBaHHE COBPEMEHHOM

€CTECTBEHHOHAYYHOU KapTUHBI MUPA.

— YCTOWYMBBINA UHTEPEC K TOCTHKEHUSM B
00JIaCTH €CTECTBEHHBIX HAYK, YYBCTBO
TOPJIOCTH 32 POCCUNCKUE €CTECTBEHHBIE
HayKU;

— 00BbEKTUBHOE OCO3HAHHE 3HAUYMMOCTH
KOMIIETEHIIUM B 00JIACTU €CTECTBEHHBIX
HayK I YeJI0BeKa U OOLIECTBA, YMEHHE
HCIIOJIb30BaTh TEXHOJIOTUYECKUE
JTOCTHXKEHUS B 001aCTH (PU3KUKHU, XUMUH,
OHMOJIOTHH JIJI5 TIOBBITIIEHUSI COOCTBEHHOTO
MHTEJUJIEKTYaJIbHOTO Pa3BUTHS B
BbIOpaHHOM MPOQecCHOHATIbHON
NEATENBHOCTH;

Ymenus:

- MPUBOJAUTH MPUMEPHI SKCIIEPUMEHTOB
u () HaOJTIOICHUH,
00OCHOBBIBAIOIIUX CYILIECTBOBAHUE
3JIEKTPOMAarHUTHOTO TOJIS 151
B3aUMOCBSI3b AIEKTPUUYECKOTO 151
MAarHUTHOTO  MOJIEd, BOJIHOBBIE U
KOpIIYCKYJIIDHBIE ~ CBOMCTBA  CBETA,

HeO6paTI/IMOCTB TCIIOBBIX IIPOLCCCOB,

3aBUCUMOCTh CBOWCTB BEILIECTBA OT
CTPYKTYpbl ~ MOJEKYJ,  3aBUCUMOCTh
CKOPOCTHM XMMHUYECKOW PEAKIUU  OT
TeMIIEpaTypbl 51 KaTaJanu3aTopoB,
KJIETOYHOE CTPOECHHE YKHUBBIX
opranu3moB, poiab JIHK kak Hocurens
HACJICICTBEHHOM uHdopmaIuy,
ABOJIIOLUIO JKHUBOH IIPUPOJIbI,
MpEBpaICHUS SHEPTrUU u

— YMCHHE ITPOAHATH3UPOBATh
TEXHOTEHHBIE MMOCIESACTBUS JIIsI
OKpY’Karomiel cpeapl, OBITOBOM U
MIPOU3BOICTBEHHOM ACSITETLHOCTU
YeII0BEKa;

— TOTOBHOCTh CAMOCTOSITEIILHO JJOOBIBATH
HOBBIC JIsl c€0sT €CTECTBECHHO-HAYYHBIC
3HAHMS C UCIIOIH30BAHUEM JTSI STOTO
JOCTYIHBIX UCTOYHUKOB HH(POPMAIIHH,

— YMEHHE YIPABIATH CBOEH
MO3HABATEIILHOM JIeATEeIHHOCTHIO,
MIPOBOJIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOT'O
Pa3BUTHS;

—— YMEHHE BBICTPauBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIICHUS B KOMaH/IE IO
pEIIeHNIO OOIIUX 3a/1a4 B 00JIacTH
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Pe3yabTarhl 00yueHust
(yCBOGHHbIE 3HAHUA,
OCBOEHHbIE YMEHMSI)

OcHOBHBIC OKA3aTeEJIH
pe3yJIbTATOB 00y4eHHs

BEPOATHOCTHBIA XAPAKTEP MPOLECCOB B
XKHABOMN u HEXKHBOU IIPUPOJIE,
B3aUMOCBSI3b KOMITOHEHTOB

AOKOCHUCTEMBI, BIUSHUE JEATCIbHOCTH
YeJI0BEKa Ha DKOCUCTEMBI;

- OOBSICHATH TPUKIATHOE 3HAYCHUE
BAXHEHIINX JOCTXKEHUH B 00J1acTH
€CTeCTBEHHBIX HAyK JUIs: Pa3BUTHUSA
DHEPreTUKH, TPAHCHOPTa U CPEICTB
CBSI3U,  TOJIYYEHHUS]  CHUHTETUYECKHUX
MaTepuaoB C 3aJaHHBIMH CBOMCTBaMH,
co3faHusi OMOTEXHOJIOTHH, JICUCHUS
UH(MEKITMOHHBIX 3a00JICBaHUMN, OXPaHBI
OKPYIKaroIIEW CPEIbI;

- BBIJBUraTh THUIOTE3bl U NpeasiaraTh
MyTH UX TPOBEPKH, AENaTh BBIBOALI HA
OCHOBE JKCHEPUMEHTAJIbHBIX JaHHBIX,
MPEJCTAaBICHHBIX B BUIE TIpaduka,
TaOIUIBI WIIK TUarPAMMBbI;

€CTCCTBO3HAHMS,
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5. AJANTALIMSI PABOUYEA TIPOT'PAMMBI 1P OBYYEHUU
JIMI] C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 31O0POBbSA

Apanrtanus  paboueit mporpammbl  yueOHOM  gucummummHbl - OY]1.06
«EcTecTBO3HaHWE» TPOBOJMTCS TIPU peaTM3allMM  QJalTUBHOW IPOTPAMMBI
MOArOTOBKM  CIICLIMAJIMCTOB CpeaHero 3BeHa 1o crnenuanbHocTtd 40.02.04
«fOpucnpyaennusy B IeIsix oOecnedeHds TMpaBa HWHBAIUAOB MW JHI[ C
OTPaHUYCHHBIMH BO3MOXXHOCTSMH 37I0POBbS Ha TOJy4eHHE TPO(HECCHOHATHLHOTO
oOpa3zoBaHusl, CO3JIaHUs HEO0OXOIMMBIX JUTSE TOJTYYCHUS CpEIHETO
npodeCCUOHAIBHOTO 00pa30BaHUs YCIOBUM, a TakKe OOECIeueHMs JOCTHKEHUS
OoOyJaronMMuUCs WHBATUAAMU W JIUIAMA C OTPAHUYCHHBIMA BO3MOXXHOCTSIMU
3I0POBBS PE3yJIbTATOB (POPMUPOBAHUS MPAKTUYECKOTO OIbITA.

OcHailleHre kabuHeTa JyIsl IPOBEACHUS 3aHATUN JOJKHO OTBEYaTh OCOOBIM
oOpa3oBaTeIbHBIM TOTPEOHOCTSIM  OOyYarOUIMXCS HWHBAJIMIOB W JIMI] C
OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 370pOBbsi. KaOWHET M0JKeH OBITh OCHAICHBI
000py/IoBaHUEM M YUYE€OHBIMU MECTAaMU C TEXHUYECKUMH CPEACTBaMH OOy4YeHUS
JUIs1 OOYYAIOIIMUXCS ¢ PA3IMYHBIMKU BUJAMU OTPAHUYCHUN 3I0POBBS.

OcHallleHHe yCTaHABIMBAETCA B KaOMHETE MPHU HATUIMH OOYUYAIOIIUXCS I10
aJanTAPOBAHHONW 00pa3oBaTeILHONM TporpaMMe C Y4YeTOM HMMEIOIIETrocs THIIa
HapYUIEHUH 3/T0POBbs Y 00yJaronierocs.

Jloctym kK mH(GOPMAIMOHHBIM U OUOIHOTpadUIECKUM pecypcam, YKa3aHHBIM
B paboueli mporpaMMBbl, TOJDKEH OBITh TIPEICTABIICH B (hOpMax, aJanTHPOBAHHBIX K
OTPaHUYCHHSAM 3I0POBBSI OOYYAIONMIMXCS WHBAIWIOB W JIMI[ C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 3I0POBbSI (HE MEHEE OJIHOTO BU/IA):

Bo Bpems caMoCTOsITeTbHOM MOATOTOBKH 00YUarOIINECs: MHBAIHUIBI U JIULIA C
OTPaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBBS IOJKHBI OBITH 00ECIIEUEHbI JOCTYTIOM
K cetyu MHTEpHET.

[lenpr0 TEKyIIEro KOHTPOJS SBIAETCS CBOEBPEMEHHOE  BBISIBJICHHUE
3aTPYJHEHUM M OTCTaBaHMs OOYyYarolIerocs ¢ OrpaHUYECHHBIMU BO3MOXHOCTSIMHU
3I0POBbS 1 BHECEHHE KOPPEKTHBOB B YUEOHYIO JICSATEIBHOCTb.

dopma MOPOMEKYTOYHOM  aTTECTAllUM YCTAHABIMBACTCS C  YYE€TOM
WHIUBHUIYAJbHBIX MTCUXO(DHU3NUSCKUX OCOOCHHOCTEH 00YJYaroIMXcsi WHBAIUIOB U
JIUI] ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBBs (YCTHO, MMCHbMEHHO Ha Oymare,
MMICHbMEHHO Ha KOMIIBIOTEPE, B (OPME TECTUPOBAHHUS H T.II.).

[Ipy  mpoBeaeHMM  MPOMEXYTOUHOM  arTecTalMd  00ydaromemycs
MPEOCTaBISCTCS] BpEMsI Ha MOJFOTOBKY K OTBETY, YBEJIIMUEHHOE HE 0oJjiee 4eM B
TpU pa3a, YCTAHOBJIEHHOTO JJisi TOJATOTOBKM K OTBETY OOYydYaroluMcs, He
UMEIOIIUM OTPAaHUYECHUHN B COCTOSTHUM 37]0POBbSI.
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