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1. TACHOPT PABOYEHN NPOTPAMMBI YYEBHOT' O ITPEJIMETA
B/1.06. EcTrecTBo3HaHUE

1.1. Hean u 3agaumn y4eOHOro npeamera

Heabl0 n3ydeHUs AMCLUIUIMHBI SBISIOTCA: OCBOCHUE 3HAHUM O COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTHMHE MHMpa M METOJ/IaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanboJiee BaXKHBIMHU HUJIEIMHU U
JNOCTHKEHHUSIMU €CTECTBO3HAHMS, Pa3BUTHE TEXHUKHU U TEXHOJIOTUH.

3agaumn usyvyeHus: yueOHOro npeamera:

- OBJAJEHUE YMEHHUSMHU I[PUMEHATh IIOJIyYCHHbIE 3HAHUS [UIsl OOBSICHEHUS SIBJICHUM
OKPYKAOIIEro MUPa, BOCHPHUATHS HHPOPMAIIUHN €CTECTBEHHO-HAYYHOTO ¥ PO(PECCHOHAIBHO 3HAYNMOTO
COJIEp’KaHUsl; pa3BUTHE UHTEIUIEKTYaIbHbIX, - TBOPUECKUX CIIOCOOHOCTEHN M KPUTUUECKOTO MBIIIIJICHUS B
X0Jle IPOBEACHUS IPOCTEHIINX WCCICIOBAaHUMN, aHAIW3a SBJICHUM, BOCIPUATHS W HHTEPIPETALMHU
€CTECTBEHHO-Hay4YHO! MH(pOpMalny;

- BOCIUTaHHUE yOEXJAEHHOCTH B BO3MOKHOCTH MO3HAHMSI 3aKOHHON IIPUPOJIbI U UCTIOJIB30BaHUS
JOCTHUXKEHUM €CTeCTBEHHBIX HAYK JJIsl Pa3BUTHUS UBUIM3AIMH U MOBBIIICHHS KaueCTBa )KU3HU;

- MPUMEHEHHE ECTECTBEHHO-HAYYHbIX 3HAaHUH B NPOPECCHOHATBHON JEATENbHOCTH H
MOBCEHEBHOM  JKM3HM Juid oOecriedeHuss O€30MaCHOCTH  KHU3HEAEATEIbHOCTH; TPaMOTHOTO
HCIIOJIb30BAHNS COBPEMEHHBIX TEXHOJIOTHI;

1.2 MecTto Yy4yeOHOro mpeaMeTa B CTPYKTYpe OCHOBHOW mpodeccHoHATbHOU
o0pa3zoBaTe/ibHOIi mnporpammbl: yueOHas aucnumuinHa bJ.06. EcrecTrBo3HaHme BXOIUT B
00pa30BaTeNIbHBIN LUK 0a30BbIX U MPO(YUIBHBIX TUCHUIUIMH.

1.3. TpebGoBanus K pe3yJbTaTaM 0CBOEHHS Y4eOHOI0 NpeaMera:

B pe3synbraTe ocBoeHUs yueOHOTO mpeaMeTa 00yqaromuiics T0HKEH 3HATh

- CMBICJI TOHATHUH: €CTECTBEHHOHAYYHBIM METOJ IIO3HAHMS, DIJIEKTPOMArHUTHOE TMOJIE,
JIEKTPOMAarHUTHBIE BOJIHBI, KBAaHT, XMMMYECKas peaklMs, MaKpoOMOJeKyna, OeloK, KaTaau3aTop,
bepment, kierka, gudpdepenumanus  kierok, JIHK, Bupyc, Ouosoruueckas 3BOJIOLMA,
O6unopazHooOpasue, OpraHus3m, NOMyJsILKs, IKocUcTeMa, Ornocdepa, caMoOpraHu3alLus;

- BKJIaJ] BEJIMKHUX YYEHBIX B (JOPMUPOBAHNE COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTUHBI MUpA.

B pe3ynbraTe 0CBOCHUS AUCLUILIMHBI 00YYaIOIIMICs JOJDKEH YMeTh:

- IpPUBOJUTH IHPUMEPbl 3KCIEPUMEHTOB M (WiM) HaOIroAeHUH, 000CHOBBIBAIOIIUX:
CYLIECTBOBAaHME AJIEKTPOMATHUTHOTO IOJII M B3aUMOCBA3b JJIEKTPUYECKOTO M MAarHUTHOIO IIOJIEH,
BOJIHOBBIE M KOPIYCKYJISIpHBIE CBOICTBa CBeTa, HEOOPATUMOCThH TEIMJIOBBIX IPOLECCOB, 3aBUCHMOCTh
CBOMCTB BeUIECTBA OT CTPYKTYPBl MOJIEKYJ, 3aBUCUMOCTb CKOPOCTHM XHMMUYECKOM pPEaKIUu OT
TEMIIEpaTypbl U KaTaJNW3aTOpPOB, KIETOYHOE CTPOEHUE JKUBBIX Opranu3mos, posb JJHK xak HOcuTens
HacJIeICTBEHHON MH(pOpMAaLIUH, SBOJIOLMIO KUBOW NMPHUPOJIbI, IPEBPALLIEHHS S3HEPTUU U BEPOSITHOCTHBIN
XapakTep MPOLECCOB B )KMBOW M HEXKMBOU MPUPOAE, B3AUMOCBSA3b KOMIIOHEHTOB 3KOCUCTEMBI, BIMSIHHAE
JESITEIbHOCTH YEJIOBEKA HA DKOCUCTEMBI;

- 00OBSACHATH NMPHUKIAJHOE 3HAUEHUE BAKHEHIINX JOCTHXKEHMH B 00IAaCTH €CTECTBEHHBIX HAayK
JUISL: Pa3sBUTHS DHEPreTUKH, TPAHCIOPTA U CPEICTB CBS3U, MOJYYEHUs CHUHTETHYECKUX MaTEpHUalIOB C
3aJJaHHBIMHM CBOMCTBaMH, CO3/IaHMsI OMOTEXHOJIOTHH, JeueHUs MHQPEKIMOHHBIX 3a00JeBaHUM, OXpaHBI
OKpY’Karollen Cpeibl;

- BBIIBUraTb THUIIOTE3bl M IpeajaraTb IYTM HMX IIPOBEPKH, [ENaTh BBIBOJBI Ha OCHOBE
HKCTIIEPUMEHTAIbHBIX JJaHHBIX, IPECTABICHHBIX B BUI€ TpadyKa, TaOIUIbI UK TUarpaMMBl;

- paboTaTh C €CTECTBEHHOHAay4yHOW HHpopMaiueid, coaepamieiics B coobmenusx CMU,
MHTEpHET-PECypCcaxX, HaydHO-IONYISAPHOM JIMTEpAaType: BiaAeTb METOJaMU IIOMCKA, BBIACIATH
CMBICJIOBYIO OCHOBY M OLIEHMBATh JOCTOBEPHOCTh MH(POPMALIUU



- HCIIOJb30BaTh HpI/I06peT€HHBI€ 3HAHUA W YMCHHUA B HpaKTH‘IeCKOﬁ JACATCIIBPHOCTH H
HOBCCHHCBHOﬁ JKU3HU JId OLCHKH BJIMAHHMA Ha OpPraHu3M YCJIOBCKA JJICKTPOMAIHWUTHBIX BOJIH U
pPaaOaKTUBHBIX H3Hy‘-l€HHﬁ.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA
2.1. O0beMm padoueil nporpaMMbl y4eOHOT 0 peaMeTa

Bua yueOHo# paGoThl Oovem uacos
MaxkcuMmaJibHasi ydeOHasi HArpy3Ka 179
O0s3aTenbHast ayANTOPHAs y4eOHAs1 Harpy3Kka 8
B TOM YHCIJIE:
JIEKIMOHHbIE 3aHATUS 4

-1a00paTOpPHBIC 3aHATHUS -

-IIPAKTUYECKUE 3AHATUS 4

CamocrosiTesibHass padoTa 171

IIpomesicymounas ammecmayus 6 popme oughghepenyuposannozo zauema




2.2. Coaep:xaHue y4eOHOI0 peaMeTa

HaumenoBanue
pa3jiesioB U TeM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3aluN
AeATeJIbHOCTH 00y4aroluxcs

O0nLEM
B 4acax

1

Pazoen 1. DU3UKA

Tema 1. JleKnnoHHOE 3aHATHE

Bsenenue i
Odusnka — ¢yHIaMEHTabHAsE Hayka O TMpupoje. EcTecTBeHHO-HAyyHBI METOJ| TO3HAHUSA, €Tr0
BO3MOXKHOCTH W TpaHUIBl NMPUMEHMMOCTH. EJMHCTBO 3aKOHOB MPUPOJABI UM COCTaBa BEIIECTBA BO)
Bcenennoii. OTkpbITHS B (PU3UKE — OCHOBA MTPOrpecca B TEXHUKE U TEXHOJIOTHUU MTPOU3BOICTBA.
CamocrosiTesibHas padoTa 00y4aroIUXCst
o BBITIOJTHEHUE JIOMAITHUX MPAKTHYECKUX 3aIaHUH 110 JIEKIIMOHHOMY KYPCY;

Tema 1.1. JleKnMOHHOE 3aHATHE

Mexannka

KunemarTuka.

Mexannueckoe nauxenue. Cucrema otrcuera. Tpaektopuss nBwkeHus. Ilyre. Ilepememnienue.
PaBHOMepHOE mpsiMonuHelHOE ABuxkeHHE. CKOpocTh. OTHOCHUTEIBHOCTh MEXaHMYECKOTO JIBUKEHHS.
3akoH ciokeHus: ckopocteid. ['paduku aBmwkeHus. CpemHsisi CKOPOCTh IPH HEPABHOMEPHOM JIBHKCHHH.
MrHoBeHHas CKOpOCTh. PaBHOYCKOpEHHOE MPpMOIMHENHHOE NBIKeHHE. Y ckopenue. CBoOOIHOE MaieHHe
ten. KpuBonuneiHoe nBukKeHHE. YTIJIOBas CKOpocTh. PaBHOMEpHOE JIBM)KEHHME [0 OKPYKHOCTH.
LenTpocTpemMutenbHOE YCKOPEHHE.

Jnunamuka.

Macca u cuna. B3aumonericteue ten. 3akoHbl quHaMUKH. Cuibl B ipupojie. CriocoObl u3MepeHus CUil.
WNHuepunanpHas cucrema 0Tc4eTa. 3aKOH BCEMHPHOTO TAroTeHus. HeBecomocTsb.

3akoHbl coxpaHeHMsi B MexaHuke. VmMmynbc Tena. 3aKOH COXpaHEHHMs HMMIYJbca. PeakTHBHOE
nBukeHne. Mexanudeckass pabora. MourHocTs. PaGoTa cuibl TATOTEHHUS, CHIIBI YIIPYTOCTH WU CHIIB]
Tpenus. Mexanudeckass »Heprus. Kunernueckas osHeprus. Kunernueckas »sHeprusi u pabora.
[ToTennmanpHas sHEprus B rpaBUTallMOHHOM moJie. [loTeHnanbHas s3Heprus ynpyro 1epOpMUpPOBaHHOTO|
Tena. 3aKOH COXPAaHEHHUs MOJTHOM MEXaHUYECKOU SHEPTUH.

JdeMoHcTpanuu

OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHIKECHHUSL.

Bubl MexaHM4ECKOTO JBUKEHUSI.




HNHepTHOCTB TEIL

3aBUCUMOCTb YCKOPEHMS TeJa OT €r0 Macchl M CUJIbI, AEUCTBYIOIIEH Ha TEIIO.
PaBeHCTBO M POTUBOIIOJIOKHOCTh HAMIPABJICHUSI CUJI IEHCTBUS U IPOTUBOICHCTBUSL.
HesecomocTs.

PeakTuBHOE ABMKEHUE, MOJIENIb PAKETHI.

W3meHeHue sHEpruM NpU COBEPILIEHUN PAOOTHI.

IIpakTnueckas padora

Pemenne 3amau no teme: «Mexannueckoe nswkenue. [lepememenue. [1yrs. Cxopocts. PaBHOMEpHOE]
MPSIMOJTMHEHHOE JIBUKEHUEY.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI OT Beca Teda.

Pemenne 3amau mo teme: «3akoH coxpaHeHUs uMITyiabca. PaboTta cuibl. MomiHOCTh. DHEprus. 3akoH
COXpAHEHUS MOJHOW MEXaHUYECKOW SHEPTUM.

CamocrosiTesibHas padoTa 00y4aroIuXCst

. M3Yy4YEHHE OTJENIbHBIX TEM, BBIHECEHHBIX HAa CaMOCTOsATEIbHOE paccMoTpenue; («[lepBbiii pycckuif]
akaneMuk M.B.JIoMOHOCOBY);
. MTOATOTOBKA K BBIITOJIHEHUIO KOHTPOJIBHBIX Pa0OT M TECTOB.

Tema 1.2
OcHOBBI
MOJIEKYJISIPHOM
busuku
TEPMOIMHAMUKHU

JleknuoHHoOe 3aHsATHE

Mouiekyasipaas pu3uKa.

ATOoMHUCTHYECKasT TEOpHsl CTpOSHHUs BemiecTBa. HaOmroaeHUss W OMbBITHI, MOATBEPIKIAIOIINE aTOMHOA
MOJIEKYJISIPHOE CTPOEHHUE BelllecTBa. Macchl M pa3Mepsl MOJIeKy . TemioBoe IBUKEHNE YaCTHIl BEIIECTBA.
bpoynoBckoe nBwxkenue. Mpaeanbubiii ra3. Temmeparypa Kak Mepa CpeHEH KHHETUYECKOW SHEpruw|
4acTHIl. YpaBHEHHUE COCTOSHUS HUJealbHOTO Ta3a. M3omnporecchl u ux rpaduku. OObsICHEHUE arperaTHbIx|
COCTOSIHUI BemecTBa M (ha30BBIX IMEPEXOJOB MEXAy HHUMU Ha OCHOBE AaTOMHO-MOJIEKYJSPHBIX|
npenactaBieHuii. CBsi3b MeXAy JaBICHUEM M CpeIHEHl KMHETUYECKOU 3Hepruei Mojekyn raza. PaboTal
raza. Monenb kuakoctd. [loBepXxHOCTHOE HaATsHKEHHE M cMauuBaHue. Kpucrammueckne U aMop(HBIE
BeniecTBa. KuaKue KpucTasibl.

TepmoauHaMHuKAa.

Buytpennss sueprus. Paborta u Terootnava kak cnocoObl U3MEHEHHs BHYTpeHHeEH sHepru. [lepBbiii u
BTOPOM 3aKOHBI TepMOAMHAMUKHU. [IpuHumnel nerictBus temnoBbix MamuH. KIT/I TennoBsix qBuratenei.
TenioBbIe MAIUHBI ¥ KX TPUMEHEHHE. DKOJOTUYECKHE MPOOIEMBI, CBSI3aHHBIE C TPUMEHEHHEM TETIJIOBbIX|
MaIIiH, U TPOOJIeMbI SHEProcOepeKeHu .




JdeMoHcTpanuu

JIBr>keHue OpOYHOBCKHX YaCTHII.

Huddysus.

SIBieHMsI TOBEPXHOCTHOTO HATSKEHUS U CMauMBaHUS.
Kpucrannsl, aMmopdHbIe BeeCTBa, )XKUIKOKPUCTAIUIMYECKHE Tea.
V3meHeHre BHYTpEHHEH SHEPTHH TEJI IPU COBEPIICHUH PAOOTHI.

IIpakTnueckune padoTol
Pemenue 3anau no teme: «Pasmepsl u Macca MoJieKysl U aToMOB. CKOpPOCTH JIBUKEHMSI MOJIEKYI U HX|
HU3MEpPEHUE.

Pemenue 3amau no teme: «BHyTrpeHHss sHeprus. TemioeMKOCTb. Y aenbHas TEMIOEMKOCTh. Y PaBHEHUE
TEIUIOBOTO OanaHcay.

CamocrosiTesibHast padoTa 00y4aroIuXCcst

o IMOJATOTOBKA K BBIIIOJHCHHUIO IMPAKTUYCCKUX pa60T: KOHCIICKTUPOBAHUE, HOH60p JNTaKTHYCCKUX
MaTepuasoB, aHAIM3 W pedepupoBaHne METOAMUYECKOW W y4eOHOW JUTEpaTypbl TPH BBIMOJHEHUY]
CHCTEMBI CaMOCTOATENIBHBIX paboT MO JEKIIHOHHOMY KYpCY;

. MOJArOTOBKA K BBITIOJHEHUIO KOHTPOJIBHBIX pabOT U TECTOB.

Tema 1.3
OCHOBEI
AIEKTPOIMHAMUKHU

JleknuoHHoOe 3aHsATHE

DJIeKTPOCTATHKA.

B3anmoelicTBrue 3apsHKEHHBIX Tl DJIEKTPUUYSCKUN 3apsii. 3aKOH COXpPaHEHUS AJICKTPHUUECKOTO 3apsjia.
3akoH KynoHa. DieKTpocTaTHYeCKOE MoJie, €0 OCHOBHBIC XapaKTEPUCTUKH U CBS3b MEXIY HUMHU.
IlocTOSIHHBII TOK.

[ToctostHubIi AnnekTpuyeckuii Tok. Cuiia Toka, HapsHKEHUE, SJIEKTPUYECKOE CONPOTUBIICHHE. 3aKkoH OMa)
JUIS y4acTKa LEMU U MOJTHOU AIIEKTPUYECKON e .

MarnuTHoOe 1moJie.

MarsuTHOE 1MoJI€ ¥ €r0 OCHOBHBIE XapaKTEPUCTUKH. [[eficTBHE MarHUTHOTO TIOJIS HA TIPOBOTHUK C TOKOM.
3akoH AmIiepa. DJIeKTpOABUraTesb. SIBI€HUE ANEKTPOMATHUTHON UHIYKLIVH.

JdeMoHcTpanun

DnekTpu3anus Teil.

B3anmopelicTBre 3apsKeHHBIX Tell.

HarpeBanue nmpoBOJTHUKOB C TOKOM.

OmneIT Opcrena.




B3anmoelictBre NPOBOJIHUKOB C TOKOM.

JlelicTBME€ MarHMTHOTO TOJISl HA POBOJIHUK C TOKOM.
PaGora anekrpoaBuraTes.

SIBneHuE MEKTPOMArHUTHON UHAYKIIUH.

IIpakTnueckas padora

Pemenne 3amau mo Teme: «DIEKTpUUYECKHE 3apsibl. 3aKOH COXpaHeHHs 3apsga. 3akoH Kymona.
DIEKTPUUYECKOE TI0JIEY.

COopKka 3IeKTPUUECKOH [IEeNMU U U3MEPEHUE CHITBI TOKA M HATPSHDKCHUS Ha €€ Pa3iIMYHbIX yJacTKaXx.
Pemenue 3amau no reme: «3akoH Oma jutst nosHoM nenu. CoennHeHue NPOBOAHUKOB. PaboTa 1 MOIITHOCTH
AIIEKTPUYECKOTO TOKA».
Pemenne 3amau mo teme: «BekTop WHIYKIMM MarHWTHOTO MoJisl. JleWCTBHME MAarHUTHOTO TIOJIS Ha
MIPSIMOJIMHENHBIN IPOBOJAHUK C TOKOM. 3aKOH AMIIEpay.

CamocrosiTesibHas padoTa 00y4aroIuXCst

[ BBIINIOJTHCHHUEC JOMAITHUX IMTPAKTUYCCKUX SajlaHI/Iﬁ 110 JICKIIMOHHOMY KYpPCY;
. W3Y4YEHHE OTJENIbHBIX TEM, BBIHECEHHBIX HA CAMOCTOSTENbHOE paccMoTpenue; («Hanorexnonorusy
KaK IPUOPUTETHOE HAIIPABJICHUE Pa3BUTHS HAyKU U MPOM3BOJACTBA B Poccuiickoit denepamumny);

Tema 1.4
Konebanus u BoJIHBI

JleknuoHHoe 3aHsATHE

Mexannuyeckue KoJe0aHus U BOJHBI.

CBoGoanbie koseOanus. llepwon, wactora w amiumMTyda KojeOaHuii. ['apMoHumueckue kosieOaHwUs.
MexaHndeckde BOJHBI M WX BUJIbl. 3BYKOBBIC BOJIHBL. YJIbTPa3BYKOBBIC BOJIHBI. YJIBTPAa3BYK U €0
HCITOJIb30BaHNE B MEIUIIMHE U TEXHHUKE.

DJIeKTPOMArHUTHbIE KOJIeOAHUSI ¥ BOJIHbI.

CBoOOIHBIE ANEKTpOMarHuTHele Kolebanusa. KoneOaTenbHBI KOHTYp. DIEKTPOMAarHUTHOE TOJE.
DJIEKTPOMArHuTHhIE BOJHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.

CBeTOBBIE BOJIHBI.

Pa3BuTure npenacraBieHuid 0 IpUpPoJie CBETa. 3aKOHbI OTPAXKEHUS U MPEJIOMJICHUSI CBETA.

JIuH3bI.

dopmysia TOHKOM JIMH3BI.

JdeMoHcTpanuu

Konebanus MaTeMaTHUECKOTO U MPYKUHHOTO MAasTHUKOB.




Pabora snexrporeneparopa.

W3nyuenue u npuem 3J1eKTPOMarHUTHBIX BOJIH.
Pagnocss3b.

Paznoxenne 6enoro cBeTa B CHEKTP.
WuTepdepentys u qudpakius cBera.
OTpakeHue 1 MpeJoMIICHUE CBETA.
OnTrueckue mpuoOOpsI.

IIpakTnueckune padoTsl
N3yuenune konebaHuii MaTEMaTHYECKOTO MATHHUKA.
N3yuenne nnrepdepeHuu u qudpakuu cBeTa.

CamocrosiTesibHast padoTa 00y4aroIuXCcst

MY3bIKaJIbHOE UCKYCCTBO. LIBeTOMY3BIKA.»);

M3y4eHUE OTACIBHBIX TEM, BBIHECEHHBIX HA CaMOCTOSTENIbHOE paccMoTpeHue; («dPusmka u

Tema 1.5
DJIEMEHTHI
KBaHTOBOH (hM3HKHU

JleknuoHHoe 3aHsATHE

KBaHTOBBIC CBOIICTBa CBeTA.

KsanToBas runotesa [Tnanka. @orosnexrpudeckuit 3G heKT.
duszuka aroma.

Mogenu ctpoenust atoma. OnbIT Pesepdopaa.

®u3nKa aTOMHOIO SIIPA M 3JIEMEHTAPHBIX YACTHII.
CocraB u cTpoeHre aToOMHOTO siipa. PagnoakTuBHOCTh. PaquioakTUBHbBIE N3ITyYEHHS U KX BO3/IEHCTBUE
Ha )KMBBIC OPraHU3MBIL.

JdeMoHcTpanun

dotordexr.

DOTOAIEMEHT.

N3nyuenue nazepa.

JluHeiuaThie CIIEKTPHI PA3IUYHBIX BEIIECTB.

CueTynK NOHU3HUPYIOIINX U3TyYEHUH.

IIpakTnyeckne padoTsl




Pemrenne 3amau no teme: «KBanTtoBas runore3a Ilmanka. ®oToHbl. BHEmHUMN W BHYTPEHHUU
¢dorosnexTpuueckuit apdexry.

CamocrosiTesibHas padoTa 00y4arouuXxcst
° I/IBYT-IGHI/IC OTACIBbHBIX TC€M, BBIHCCCHHBIX Ha CaMOCTOATCIBHOC paCCMOTpeHI/IC; ((((DI/I3I/ILI€CKI/I€
METO/1bl UCCIIEI0BAaHUS TAMSATHUKOB UCTOPUHU, apXUTEKTYPhI U POU3BEICHUMN HCKYCCTBA.»);

Tema 1.6
Bcenenunas
SBOJIIOIUSI

JleKnnoHHOE 3aHATHE

u €C

Ctpoenue u pazButne BeesreHHoii.
Monens pacmupsronierics BeeneHHOM.
IIpouncxoxnenne CoIHeYHOH CHCTEMBI.
CoBpemeHHast pu3nveckasi KapTuHa MHUpA.

CamocrosiTesibHas padoTa 00y4aroIuXCcst
. W3Y4YE€HHUE OTNIENbHBIX TEM, BBIHECEHHBIX Ha CaMOCTOSITENIbHOE paccMoTpeHue; («Pusuka B
COBPEMEHHOM ITUPKEY);

Paznena 2. Xumus.

Yacrp 1.001ast 1 Heopranmyeckasi XuMmsi

BBenenue JleknuoHHoe 3aHsATHE
XuMHUYecKasi KapTHHA MUPA KaK COCTaBHAs 4acTh €CTECTBEHHO - HAYYHOW KapTUHBI MHpa. Posib Xumum B
JKU3HU COBPEMEHHOT'O 00IIIeCTBa.
[IpuMeHeHne TOCTHKEHUI COBPEMEHHOM XMMHUHU B TYMaHUTApHOH cdepe AeaTeIbHOCTH 001IecTBa.
CamocrosiTesqibHasi padoTa 00yyarommxcst
Pedeparnl, ciaaiiabl. Posib XMMUHU B )KU3HH COBPEMEHHOTO 00IIIeCTBa
Tema 2] JIleknMoHHOE 3aHATHE
1.OcHoBHbIe IIpenmer xumuu. BemectBo. ATom. Mosekyna. XuMUYECKHI 3JIEMEHT U (DOPMBI €T0 CYIIECTBOBAHMUS.
MOHATHA U 3aKOHBI

XUMHH

IIpocthie M cioxHble BemecTBa. l3mepenue BemectBa. OCHOBHbIE 3aKOHBI XUMHUHU. OTpakeHue
XUMUYECKUX CIOKETOB B IIPOU3BEIECHUAX XYA0KECTBEHHOM JINTEpATyphl U UCKYCCTBA.

Jemoncrpanuu. Habop Mozeneit aToMOB ¥ MOJIEKYT.

N3mepenue BemecTtsa. OCHOBHBIE 3aKOHBI XMMHMH. Macca aTOMOB U MOJIEKYIL.
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OTHOCHUTENbHBIE aTOMHAsE M MoJIeKyisipHas Mmacchl. KonmdectBo BemiectBa. IlocrosiHnas ABoraapo.
Momnsipras macca. 3akoH ABoraapo. MoJispHbIi 00beM Ta30B.

KonuuecTBeHHbIE M3MEHEHHS B XMMHM KaK YaCTHBIM CIIydail 3aKOHOB TEpexoJa KOJWYECTBEHHBIX
W3MEHEHUH B KauecTBeHHbIE. M. B.JIOMOHOCOB — «II€pBBII PYCCKUI YHUBEPCUTET.

Wtroctpanuu 3akoHa COXpaHEHMsI MacChl BEILIECTBA.

IpakTHyeckune padornl Pemenne 3a1a4 Ha OCHOBHBIC MOHATUS U 3aKOHBI XUMUU

CamocTtosiTe1bHast padoTa o0y4aromuxcst
Pedepatsl, Bueomarepuaibl. AjioTponus MeTauios. M3oToms! Bogopoa.
O30HOBBIE ABIPHI.

Tema 2.2)

JleKnMOHHOE 3aHATHE

IMepuoguveckuii
3aKOH u
Ilepuoauueckas
cucreMa
XHMHUYECKHX
3J1eMEHTOB JL.A
Menpaeieena.

OTKpBITHE NEPUOINYECKOTO 3aKOHA.

[Tepuonnueckas cucreMa xuMudeckux aemeHToB J[.M. Menneneesa.

3HauYeHHE NEPHOIUYECKOro 3akoHa u lleprogmueckoil cucreMbl XuUMUYeCKHUX 3yeMeHToB JI.H.
MenneneeBa /Ui pa3BUTHS HAyKd W TMOHMMaHUS XMMHUYeCKoW kaptuubl mupa. JI. 1. MenneneeB 00
00pa3oBaHUM U FOCYIapPCTBEHHON MOJUTHKE.

JdemoncTpanus Paznmuunabie  (GopMbl  MEPUOAMYECKOM CHUCTEMBI XHMHYECKHX djemeHToB J[.M.
Meunneneesa.

CamocrosiTesibHasi padoTa 00yYyarommxcs.

Buneomartepualibl, pedgepartbl, TeCTOBbIe 3aJaHusA. [IpearnocbuIKu OTKPBITHS TEPHUOANYECKOTO 3aKOHA.
Kuznp n nearenbHocTh .M. MenneneeBa. 3HaueHue nepuoandeckoro 3akona JI.M.MenneneeBa s
HayKH.

Tema 2.3. Crpoenng

JIeKnnnoHHOE 3aHATHE

Belecrna.

KoBaneHntHas cBs3b: HenossipHas v nojsipHast. Monnas cBs3b. KatnoHsl 1 aHMOHBL. MeTaninyeckas CBs3b.
Bopopoanas cBsi3b.

JeMoHcTpanus.

OO0pas3ibl BelecTB ¥ MaTePUaAIOB C PA3IMYHBIMU THIIAMH XUMHUYECKON CBS3H.

CamocrosiTesibHast padora
Buneomatepuaisl, pedeparsl, TeCTOBbIE 3a1aHUS. BUbl XUMUUECKO CBSI3H.

JleKnnoHHOE 3aHATHE
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Bopa. Bona B npuposie, ObITy, TEXHUKE M Ha IPOU3BOJACTBE. DPH3NUECKUE M XUMHUYECKHE CBOMICTBA BOJIBI.
OrnpecHeHune BOJbl. ATperaTHbIE COCTOSIHUS BOJIBI U €€ MEPEX0/Ibl U3 OJHOTO COCTOSIHUS B PYTOE.
XuMHUYeCKHE peaKIMH.

[TonsiTHE O XUMUYECKOW peakmuu. THITbI XUMHUYSCKUX peakiuii. CKOPOCTh peakiuu U (BaKTopsl, OT
KOTOPBIX OHA 3aBUCHT.

JemoncTpaunu. ®usznyeckrue CBOKWCTBA BOJBI: NOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHUE. XUMUYECKUE
pPEaKUUH C BBIACICHUEM TETUIOTHI.

Tema 2.4.Bona
PacTBoOpsI

IpakTnueckune padorbl CBoiicTBa BoJbl. CKOPOCTh M TUIIBI XUMUYECKUX PEAKIIUMA

CamocrosiTesibHast paboTa 00y4yarommXxcst
Buaeomarepuadibl, pedgeparsl, TecTOBbIE 3aaHusA. Bosla Kak peareHT U Kak cpeaa Juisi XUMHYECKOTO|
npouecca. Tumel pactBopoB. KusHb u gesrensHocTh C. AppeHuyca.

Bxnan oTeyecTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH HJIEKTPOIUTHYECKOMN TNCCOLUALINN.
YcerpaHneHue KECTKOCTH BOAbI HA IPOMBIIUICHHBIX PEAIPHUATHSX.

PactBopbI BOKpyYr Hac. YCTpaHeHHe )KEeCTKOCTH BOBI HAa MPOMBIIUIEHHBIX IPEANPUATHSIX.

Tema 2.5.

JleknuoHHoOe 3aHsATHE

Heopranunueckue
coeMHEeHUsI.

Knaccupukanusi HeopraHu4ecCKUX coeIMHeHul U uX cBoiicTBa. OKCUJIbI, KUCIIOTHI, OCHOBAHUSI, COJIH.
Ilonsitue o ruaposmse coJieil. Cpena BOJHBIX PACTBOPOB COJICH: KUCIIAsl, HEUTpaJbHAs, IIEJIOYHAS.
Boaopoansiit nokazarens pH pactBopa.

Metanibl. O0nye Gu3nyeckue U XMMHYECKHUe CBOIICTBE METaJIOB.

Hemetauubl. O01mas xapakTepycTUKa IIIaBHBIX MOATPYI HEMETAIIIIOB HA TPUMEpPE rajoreHoB.
Baxueiimne coeqMHEHUsI METAIUIOB U HEMETAJIOB B IPUPOJE U XO35MCTBEHHOM JESTEIbHOCTH YEJIOBEKa.
Memanner u cnnasel kax xyooscecmeennwviti mamepuan. CoeouHeHus Memanios KaKk COCMAasHas Yacmoy
cpe()cmg u306pa3umeﬂbH020 uckyccecmea. Hememannvt u ux coeounenus kax cocmasHast 4acmo cpedcmg
u306pa3umefle020 uckyccmea.

JdemMoHcTpanum.

BsaumoneiicTBue MeTamioB ¢ HeMeTauiaMu (IMHKa C CepOid, AIFOMUHUS ¢ HOJIOM), PACTBOPAMHU KHUCIIOT U]
mienoveir. ['openne metannoB (LMHKA, Kelle3a, MarHus) B Kuciopoje. B3aumopelicTBue azoTHON U
KOHIIEHTPUPOBAHHOM CEpHOM KUCIIOT C Me/ibl0. BocCTaHOBUTENBbHBIE CBOKMCTBA METAIJIOB.

IIpakTnyeckne padoTsl
Omnpenenenne pH pactBopa cosnei.
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B3anmoneicTBiue METAIIOB ¢ PACTBOPAMH KHUCIIOT U COJIEM.

CamocrosiTejibHas padoTa 00y4aroIuXcs.

Bungeomartepualibl, pedgeparbl, TECTOBbIE 32/1aHUS.

KucnoTel u menoun B noBcenHEBHOM ku3HU. MHaukaropsl. Mcnosib30BaHME MUHEPATIbHBIX KHUCIOT HA)
MPEeANpUATHAX paznuaHoro mpodwis. CepHas KHCIOTa — «XJIe0 XUMHYECKON IMPOMBIIIIICHHOCTHY.
Okcuapl U COJM KaK CTpouTeIbHBIE Martepuanbl. Mcropus rumca. [loBapeHHas cojib KaKk XHMHYECKOE
celpbe. Poib MeTayuioB B MCTOpPHM 4YEJIOBEUECKOW IUBHIM3alMM. VCTOpHS OTEYECTBEHHOM YEpHOU
Metautypru. Mctopus oTedecTBEHHOUM IBeTHOM MeTautyprud. COBpPEMEHHOE METaJLTypruuecKoe
npon3Bo/IcTBO. CrenuanbHOCTH, CBSI3aHHBIE ¢ 00pabOTKOW MeTayioB. Pojib MeTansioB M CIUIaBOB B
Hay4HO-TEXHUYECKOM Tporpecce. Kopposus MeTamioB U crocoObl 3alIUThl OT KOPPO3HUHU.

Yacrsp 2. Opranuveckast XuMus

Tema2.6.0pranuuec
KHE COCIMHECHUSA

JleKnMOHHOE 3aHATHE

OcHOBHbBIE MOJI0KEHHUSI TEOPHUH CTPOEHHSI OPraHUYeCKUX coeMHeHuii. MHOTOoOOpa3ne XUMUIECKUX]
coenquHenuil. [TonsaTre n3oMeprun U rOMOJIOTHH. YTJI€BOJAOPOAbI

[IpenenvHble W HempeaenbHbIE YrIIeBOAOpoabl. Peakuus nosumepusanuu. [IpupogHbie HCTOYHUKMY]
YTJIEBOJOPOIOB.

VYT1eBo10pOIbl KaK OCHOBA MEXKIYHAPOJHOTO COTPYIHUYECTBA M BAKHEHIITNI UCTOUYHUK (POPMHUPOBAHUS
oromxera P.D.

Kuciopoaocoaep:xamue opraHnudecKue BelecTna.

[IpencraBuTenu KUCIOPOJOCOACPIKAIIMX OPraHUYECKUX COCTUHEHUN: METUIIOBBIN M 3TUJIOBBIA CIIUPTHI,
TJIMIIEPHH, YKCYCHAs KucaoTa. JKUpbl Kak CIIOXKHBIC 3(DUPBI. YTIEBOIBI: TIIFOK03a, KpaxMmall, [eJITI0J103a.
AnKozonusm u e2o ompanj;ceHue 8 NPou3BeOeHUsIX Xy00HCeCmMEeHHOU TUMePamypsbl U U300pa3umenbHo20
uckyccmaa.

A3oTcoaepxamye OpraHnyecKkne coeJuHEeHUs .

Amunbl. AMUHOKUCITOTHL. benku. Ctpoenune u 6uonorndeckast GyHKIUs OSIKOB.

JdeMoHcTpanun

[Tonmyuenue STUiEHa W €ro B3aWMOJEWCTBHE C PACTBOPOM IEepMaHTraHara Kaivs, OpOMHOW BOJIOW/
KauecTBeHHas peakuus Ha rinunepuH. [[BeTHbIe peakinu OeNKoB.

Ilmactmacesl m BoJIOKHA. [loHsaTME O 1lactMaccax M XMMHYECKMX BOJIOKHaX. HartypanbHble,
CUHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

HpumeHeHue noaumepoes 6 I’lpl/lK/ZClaHOM U Knaccuieckom u306pa3um€]le0M uckyccemee.
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JdeMoHcTpanus
PaznnyHbie BUBI IU1ACTMACC U BOJIOKOH.

IIpakTnuyeckune padoThl.
CrpoeHue u CBOWCTBA YIJIEBOJIOPOIOB
Kucnopogocoaepxaiiye u a30T0COAEPKAIINE OPraHUUECKUE COCIUHEHUS

CamocrosiTesibHast paboTa 00y4yarommXxcst

Buneomarepuanbl, pedgeparbl, TeCTOBbIE 32IaHUS.
HcToprs BOZHUKHOBEHUS U Pa3BUTHs opraHndeckoid xuMmuu. JKusHp u aedrenbHocth A.M. Bbyrneposa.
Butanusm u ero kpax. Poib 0Te€4eCTBEHHBIX YUYEHBIX B CTAHOBJICHUH U PAa3BUTHU MUPOBOM OPraHUYECKOM]
xumMun. COBpEMEHHBIC MPEJCTABICHUS O TEOPUU XHUMHUYECKOTO CTPOCHHS. IKOJOTUYECKHE ACTICKTHI
HCMOJIb30BAHMS YIJIEBOJOPOIHOIO ChIPh. DKOHOMUYECKHE ACTIEKTHI MEXKIYHAPOJHOTO COTPYAHUYECTBA
110 WCIOJIb30BAHUIO YTIIEBOJOPOTHOTO CHIpbs. VICTOpHS OTKPBITHS M pa3paOOTKU Ta30BBIX M HEDTIHBIX
MectopoxkaeHuii B Poccuiickoit ®depepanun. XWMHUS YTIIEBOJIOPOTHOTO CHIPhS W MOsl  Oymymias
npodeccust. JKupel Kak MPOTYKT MUTAHUS U XUMHUYECKOE ChIPbE. YTIIEBOABI U UX POJIb B )KUBOU MPUPO/IE.
HexBartka npooBoibCcTBHS Kak Ti00anbHas mpoOieMa 4elloBeYeCTBA U IYTH €€ PEIICHHUS.

Tema 2.7. Xumus

JleknuoHHoe 3aHsATHE

/KN3Hb.

X¥MHUS 4 OPraHU3M 4YeJI0BeKa.

XUMUYECKHUE DIIEMEHTHI B OPraHU3ME UeI0BeKa.

Opranuyeckrie 1 HEOPraHMUECKHE BEIIECTBA.

OcHOBHBIE )KM3HEHHO HEOOXOMMbIE COSTUHEHHUS: OCJKH, KUPBI, YTIIEBOIbl, BUTAMHHBI.

VYrneBopl - rI1aBHBIA UICTOYHHUK SHEPTUU OpraHU3Ma.

Ponp sxupoB B opranuzMe. Xo0JIECTEPUH M €0 POJIb B 3I0pPOBbE 4esoBeKka. MuHepalbHbIE BEIIECTBA B
MPOJIyKTax MUTAaHUS, MUIeBble Jo0aBku. COanaHCHpPOBaHHOE MMUTAHUE.

Xumus B ObITY.

Bopna. KauectBo Bosbl. Moromue u unctamue cpeactsa. [IpaBuna 6e3omacHoit paboThI CO CpeacTBamMyl
OBITOBOW XUMUH. Ponib Xumuueckux snemenmos 8 jHcusHu pacmeHuil. Yoobpenus. Xumuueckue cpeocmaa
3auumol pacmeHull.

IIpakTnuyeckne paGoTbl. MUHEpalbHBIE BelleCTBA B MPOAYKTaX TMHTAHUSA, MHIIEBbIE JTO0ABKU.
COlanancupoBaHHOE TIUTAHUE.
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CamocrosiTesibHast padoTa 00y4aromMXxcst
Buneomartepuanbl, pedeparbl, TecTOBble 3agaHusi. Poiib  XMMHMYECKHUX  DJIEMEHTOB UL
KU3ZHEJESATEIbHOCTH OpraHu3Ma. ¥ 1o0peHust. XuMHUECKUe CPeCTBa 3alllUThl pacTeHU. CHHTETUYECKUE
MOIOILIUE CPEJICTBA: IOCTOMHCTBA U HEJOCTATKH.

Pa3znea 3. BuoJiorus.

BI/IOJIOFI/IH-COBOKyHHOCTI) HayK O JKUBOI Inpupoae. MeTtoabl HAY4YHOI'0O MO3HAHUA B 0HOJIOTHH

BBenenune

JleKnnoHHOE 3aHATHE

XKupas npupoia kak 00bEKT U3y4eHHs] OMOJIOTHUH.
Merto1b1 ucciie0BaHMsl )KUBOU MPUPOABI B Onosoruu. OnpeaeneHune Ku3Hu ( ¢ IpUBJIeUEHUEM MaTepraial
13 pa3zenioB GU3UKU U XUMUH).

YPpOBHU OpraHu3ay KU3HU.

JdeMoHcTpauuu

YpoBHU OpraHu3anyy )KU3HU. MeTO1pl TO3HAHMS )KUBOM IPHUPOJIBIL.

CamocrosiTesibHast padoTa 00y4aroIuXCcst
Buneomarepuansl, pedeparsl, TeCTOBbe 3alaHus. BrbisgBieHue poiu Ouosiorud B (OPMHUPOBAHUY]
COBPEMEHHOM €CTECTBEHHOI0- HAYYHOW KapTUHBI MUpA.

Tema 3. 1. Knerka.

JleknuoHHoOe 3aHsATHE

Hctopust usydenust kinerkd. OCHOBHBbIE NOJOXKEHUS KIETOYHON Teopuu. Kiletka - CTpyKTYpHO-
(hyHKIMOHANBHAS (JIEeMEHTapHAas) €IMHUIIA KU3HH.

Crpoenue kietku. [IpokaproThl ¥ 3yKapuOThl — HU3LIUE U BBICIIUE KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpHbIE KOMIIOHEHTbl KJIETKM J3ykapuoT. Kietounoe snpo. @DyHkuus spapa: XpaHEHHe,
BOCIIPOM3BE/ICHUE M Iepellaya HaCJIEACTBEHHOM HMH(OpManuM, peryssius XUMUYECKOH aKTUBHOCTH
KJICTKH.

CrpykTypa 1 GyHKLHS XPOMOCOM. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.

buosiornyeckoe 3HaueHNE XUMUYECKUX JIEMEHTOB.

Heopranuueckue BeniecTBa B cocTaBe KJIETKH. Poib BOJbI KaKk pacTBOPUTENS U OCHOBHOI'O KOMIIOHEHTA
BHYTPEHHEH cpeJibl OpraHu3ma.

VYTeBo/Ibl U TUMHIBI B KIETKE.

CrpykTypa 1 6uosornyeckue GyHKIUN OEJIKOB.

CrpoeHune HyKJICOTHIOB U CTpYKTypa nosmuykineotuausix neneid JIHK u PHK, AT®.
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Bupycsl n 6akrepuodaru. Hekinerounoe crpoeHue, )KU3HEHHBIM LUK U €T0 3aBUCHMOCTD OT KJIETOYHBIX
¢dopm xu3HN. Bupycel — Bo30yauTenn nH()EKINOHHBIX 3200JI€BaHMiT; TIOHATHE 00 OHKOBHpYcax. Bupyc
ummyHoepunuta yenoseka (BUY). [podpunakrika BUY-undexunn.

JdeMoHcTpanuu

Crpoenne monekyn 6enka, JITHK. Ctpoenue kiretku. CTpoeHHE KIETOK IPOKAPHOT  dyKaproT. CTpoeHue)
BHpYCA.

IIpakTnueckune padoThl
Habmtoenue Ki1eTok pacTeHH 101 MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OlHMCaHue.
Habmtoienue Ki1eTok )KUBOTHBIX 1101 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U uX OUcaHue

CamocrositesqibHass  padora oOy4yarommxcsi. COBpEMEHHBIE  METOJIbI  MCCIEOBAHUS  KIIETKH.
NHnpexkunonusie 3a0051€eBaHNs, BbI3BaHHBIE OaKTEpUSIMU U BUPYCaMHU.

Tema
Opranmusm.

3.

2.

JleKnMOHHOE 3aHATHE

OpraausMm — eauHOE 11e710€. MHOTO00Opa3ne OpraHu3MOB.

OOMeH BeIeCTBOM W SHEPTHEH C OKpYXalolleld Cpelodl Kak HeoOXOAMMOE YCIOBHE CYIIECTBOBAHUS
KHUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIPOM3BEICHUIO — OJIHA W3 OCHOBHBIX OCOOCHHOCTEH JXUBBIX OPraHU3MOB.
JleneHne KISTKH — OCHOBA POCTa, Pa3BUTHUS M PAa3MHOYKCHHUSI OPTaHU3MOB.

Becnonoe pasmMHOKeHUE.

[TosoBo# mporiecc 1 NoJa0BOE pazMHOKeHne. OII0I0TBOPEHHE, €r0 OHOJIOTHYECKOE 3HAUCHHE.

[Tonatue 00 WHAMBUAYATHBHOM(OHTOTE€HE3), 3MOpPHOHAIBHOM(PMOpPHOreHe3) W MOCTIMOPHOHAIBHOM
pa3BUTHH OpraHU3Ma.

OOmuue mnpencTaBieHUs O HACIEACTBEHHOCTH M HM3MEHYMBOCTH. ['eHeTmdeckass TEPMHHOJOTHS U
CHMBOJIMKA.

3aKOHOMEpPHOCTH HacienoBaHus. HacnemoBanwe mnpu3HaKoOB y uyenoBeka. [looBbIe XPOMOCOMBI.
CueruieHHOE C IOJIOM HaclleJIOBaHHE.

HacnenctBenHble 00JI€3HM YeI0BEKa, HX MPUYMHBI U MPO(QUITAKTHKA.

I'eneTnyeckue 3aKOHOMEPHOCTH W3MeHuYuBocTH. Kiaccudpukanus ¢opM U3MEHUMBOCTU. BrusHue
MyTareHOB Ha OpPraHU3M YeJOBEKa.

[Ipenmer, 3amaun U METOMABI CENEKUMHU. |'eHeTHueckue 3aKOHOMEPHOCTH cenekuuu. Yuenue H.UN.

Bagunosa o LHEHTpax MHOF006pa3I/I}I U MPOUCXOKIACHHUA KYJIBTYPHBIX paCTeHHﬁ.
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buoTtexHonorus, ee JOCTUKEHUS, IEPCIIEKTUBBI PA3BUTHS.

JdeMoHcTpanuu

OOMeH BelIecTB 1 MpeBpalleHre SHEPTHH B KiIeTKe. JleneHne KIeTKu(MUTo3, Meio3). CriocoOb1 6ecrooro
pazMHOxeHus. OIUIOJOTBOPEHHE Y pacTeHUM M KUBOTHBIX. VHIAMBUAyalbHOE pa3BUTHE OpraHU3Ma.
HacnenctBennsle 0one3sHM y 4eJoOBeKa. BimsHHe ankoronu3Ma, HApKOMaHWH, KypeHHS Ha
HaCJIe/ICTBEHHOCTh. Myranmnu. MoandukanuonHas HW3MEHYMBOCTh. LIeHTpel MHOrooOpasusi u
MIPOUCXOXKICHNUS KyJIbTypHbIX pacTeHuil. MckycctBenHblii ot1Oop. HccnenoBanue B obnactu
OouorexHonoruu. buotexHosnorus u reHHas nHxeHepus — rextosorust XXI Beka.

IIpakTnueckune padoTol
Pemenue aneMeHTapHBIX T€HETHYECKUX 3aa4.
AHanu3 1 olleHKa STHYECKUX aCIIEKTOB Pa3BUTHUS HEKOTOPBIX UCCIEI0BaHUI B OMOTEXHOJIOTHH.

CamocrosiTesibHast padoTa 00y4aroIuXCcst

Buneomarepuanbl, coo0umenusi, caaiabl. BiusHue ankorosis, HUKOTMHA, HAPKOTUKOB Ha Pa3BUTHUE
opranu3Ma. buorexHosorusi- Hayka Oymymiero. AHaiM3 U OLIEHKA STHYECKHX AacCIeKTOB pPa3BUTHS
HEKOTOPBIX UCCIIEI0OBAHUN B OMOTEXHOJIOTUH.

Tema 3.3. Bua.

JleknuoHHoe 3aHsATHE

Poub 3BOTIOIIMOHHOTO y4eHUs B GOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpA.
Konnenuus Buaa, ero kpurepuu. [lomynsanus — cTpykTypHasi €IMHHIA BUJA U ABOJIOLMU. JIBHXKYIIUE
CHJIBI 3BOJIFOLIMH. CHHTETHYECKAas TEOPHsI SBOJIIOLIUH.

Pesynpratel sBostonmu. CoxpaHeHHE MHOTooOpa3ust BUIOB KaK OCHOBA YCTOWYMBOIO pa3BUTHS]
o6uocdepsl. [Ipuunnbl BeiIMUpaHus BUAOB. bruonornyeckuii mporpecc u perpecc.

I'unote3sl MPOUCXOKACHUS KU3HU. Y CIOKHEHHUE KUBBIX OPraHU3MOB Ha 3eMJI€ B MPOLIECCE IBOJIOLMH.
AHTpoOmoOreHe3 M ero 3akOHOMEpHOCTH, Jloka3aTenbcTBa pOJICTBA 4YEJIOBEKA C MIIEKOIHUTAIOIMMHU
KUBOTHBIMHU.

DKosornyeckue (pakTopbl aHTPOIIOTeHE3a: YCI0KHEHHUE MTONYJIALIMOHHOMN CTPYKTYphI BUA, U3TOTOBJICHNUE,
opyaMi Tpyna, Hepexoj OT PAaCTUTEIbHOTO K CMELIAaHHOMY THUIly IHMTaHUS, HCHOJb30BAHHUE OTHS.
[TosiBneHre MBICTUTEIBHOM EATEIBHOCTH U YJICHOPA3IEIbHOM peyH.

[IpoucxoxxaeHne 4eI0BEeYECKHUX pac.

JdeMoHcTpanuu
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Kpurepun Bupa. Ilonmynsauus — CTpyKTypHas €IMHUIA BHMJA, €JUHHIA IBOJIIOLMU. [[BrKymive cuibl
9BOJIIOIIMU. BO3HHKHOBEHHE U MHOTOOOpasue MpUcrnocoOIeHnid y opraHu3MoB. Penkne n ucuesaromme
BUJIBL. JIBUOKYyILIME CUIIbl aHTponioreHesa. [IporcxoxieHue yenoBeka U 4eJI0BEYECKHUX pac.

IpakTHyeckue padoThl

Omnwucanue ocobeii Buaa mo Mop(oIorHaecKkoMy MPU3HAKY.
Awnamms n OLCHKA Pa3IMYHBIX TUITIOTE3 IMPOUCXOKIACHUSA KU3HU.
Awnamms n OLICHKA PAa3JIMYHBIX TUITIOTE3 MMPOUCXOKICHUA YCIIOBCKA.

CamocrosiTe1bHAsA padoTa 00y4arommxcst

CoBpeMeHHbIE B3IJISIbl Ha IPOUCXO0K/IEHUE YETI0BEKA: CTOJIKHOBEHHE MHEHUIM. AHTPONIOTEHHOE BIUSIHUE
3arpsI3HAONIMX BEIIECTB Ha SKocucTeMbL. Bo3aelicTBre skoI0rnueckux (pakTopoB Ha OpraHru3M YeJoBeKa.
Mepsl 0XpaHbI )KUBOIM IPUPOJIBI.

Tema
IKOCHUCTEMBEI.

3.4,

JleknuoHHoe 3aHsATHE

[IpenMer u 3a1a4M SKOJIOTHH: ydeHHE 00 SKOJIOTHUECKUX (pakTopax, ydeHHe 0 cooOIIecTBax OpraHu3MoB,
ydeHue o ouocdepe.

Dkonorudeckre (akTopbl, OCOOEHHOCTH HUX BO3JEHCTBHUS. DKOJIOTHYECKAas XapaKTepUCTHKA BUJA.
[Tonsitue 06 oskosoruyeckux cucremax. llenmu nuranusa, Tpoduyeckue ypoBHH. buoreoieno3 kag|
JKOCHUCTEMA.

buocdepa - rnobdansHas sxocucrtema. Yuenue B.M.Bepranckoro o 6nocdepe. Poib KUBBIX OpraHu3MOB B
ouoctepe. buomacca. buonorunyeckuii kpyropopot( Ha npumepe KpyroBopora yriepojaa) OCHOBHBIE
HampaBJICHUs BO3JIEHCTBUSL deloBeka Ha Ouocdepy. TpaHcopmaiusi €CTECTBEHHBIX SKOJIOTHMUYECKUX]
cucteM. OcoOOEHHOCTH arpo’KOCHUCTEM (arporeHO30B).

JdeMoHcTpanun

DOkonoruveckre (akTOppl U UX BIUSHUE HA OpraHU3Mbl. MEXBUIOBBIE OTHOIICHUS: Mapa3UTU3M,
XUITHUYECTBO, KOHKYPEHLUs, CUMOM03. SIpyCHOCTh pacTuTenbHOro cooduiectsa. Kpyroopot yriepoaa
B Onocdepe. 3anoBeHUKH, 3aKka3HUKU Poccun.

IIpakTuyeckue padorel. Llenu nutanus, Tpoduyeckue ypoBHH.
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CamocrosiTesibHast padoTa 00y4aromMXxcst
Cpensl oOMTaHMS OPraHM3MOB: TNPUYMHBI PA3HOOOpa3us. AHTPONOTEHHOE BIMSHUE 3arps3HSIONINX
BEIIECTB HAa YKOCUCTEMBI. Bo3aelcTBIE HKOIOTHYECKUX (haKTOPOB HA OPraHU3M YesoBeka. Mephl OXpaHbl
XUBOH npupoasl. HayuHo- TexHuueckuii nporpecc u npoodaemMbl SKOJIOTHH.

IIpome:xyTouyHas arrecTanus — Aug@epeHIMpoOBaHHbIN 3a4eT

Bcero

179
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3.YCJOBUS PEAJIM3AIIMA PABOYEN ITPOT'PAMMBI YYEBHOTI'O ITPEIMETA
3.1. MaTepuajibHO-TeXHMYeCKoe o0ecnevyeHne

Jns  peanu3anuu  TpOrpaMMbl  yd4eOHOTO MpeaMeTa OpraHu3als — pacroiaraet
CIICAYIOIIMMHU CHEIUATbHBIMH MOMEIICHUSMHU.

VY4eOHble ayIMTOPHH, OCHAIICHHBIE OOOPYIOBAaHHEM, TEXHMYECKHMMH CPEICTBAMU
oOy4eHHUs: Ui MPOBEICHUS JICKITMOHHBIX, MPAKTHYECKUX 3aHATHI, B TOM YHCJIE TPYIIOBBIX U
WH/IMBUIYAIBHBIX KOHCYJIbTALWH, JUIS TPOBEACHUS TEKYIIETO KOHTPOJISA, MPOMEKYTOYHOH
aTTeCTAIlHH.

OGopynoBanue: y4deOHBIE CTOJIbI, Y4eOHBIC CTYNbs, JOCKA ayIuTOpHAas, CTOJ JUIs
Mpero1aBaTelis, yaeOHO-HarsiIHbIe TIOCOOMS, CTEHIB MHPOPMAIUOHHBIE.

Texuuueckne cpeacTBa OOyYeHUS: TIEPCOHANBHBIA KOMITBIOTEP, MYJIbTHMEIUIHOE
000pyI0BaHNE U MHOE 000PYIOBaHHUE ayIMOBU3YyaTU3AIINH.

[lomemienne A OpraHu3aliid  CaMOCTOSITENIBHOM M BOCHIMTATENbHOM  paboThI,
OCHAIIIEHHBIE 000PYIOBaHHEM: YI€OHBIE CTOJBI, YI€OHBIE CTYIbs, JOCKa ayAUTOpHAsI, CTOJ IS
IpernoaBaTelis, ydeOHO-HarsJHble TOCOOUs, CTEH/bl HH(POPMALMOHHBIE.

Texnuueckne cpeacTBa OOyYEHUS: TIEPCOHANBHBIA KOMITBIOTEP, MYJIbTHMEIHITHOE
00OpyZIOBaHNE W MHOE O0OPYAOBaHHE AYAMOBU3YATH3AIMH C BO3MOXXHOCTBIO TMOJKIFOUYEHUS K
WH(POPMAIIMOHHO-KOMMYHUKAITMOHHOW ceTr VHTepHeT M o0ecrieueHust JOCTyMa K JIEKTPOHHO-
nH(popMalMOHHON 00pa30BaTeNIbHON CETH OpraHU3alHH.

Komruiekr  JTHMIIEH3MOHHOTO W CBOOOJHO  paclpoCTPaHSIEMOro  IPOTPAMMHOTO
o0ecrieyeHns1, B TOM YUCIIe OTEYECTBEHHOTO NMPOU3BOICTBA!

AntusupycHast nporpamma (Kaspersky Security Cloud — Free u ap.)

Onepanuonnas cucrema (Windows)

bpaysep (SIunexc.bpaysep, Mozilla FireFox, u ap.)

OducHpIli TPOrpaMMHBIA TAKET I 00pabOTKH TEKCTOB, AJCKTPOHHBIX TAONHII, MPE3CHTAIINH,
rpaduku, 6a3 ganusix u ap. (Microsoft Office)

I'padrueckue peaakTophl U MPOrpaMMBbI T TPOCMOTpa rpadudeckux uzoodpaxenwuii (Paint. NET)
Nudopmanmonno-cripaBounbie cuctembl (KoHCynbpTaHT)

[Tporpamma cozmanust rectoB MyTest, INDIGO

3.2. UndopmannonHoe odecriedyeHue 00yueHust y4eOHOr o nmpeamera.
3.2.1. [lepeyenb yueOHOI1 JJUTEPATYPbI

OcCHOBHBIEC HCTOYHUKHU:

1. bense JI. K., Apmvmun .M., Ky3uenoa JI.H. u np. buonorus (6a30Bbliii ypoBeHs). 10
knacc. — M., 2014.

2. benses . K., Apimmui ["M., bopoaun I1.M. u np. buonorus (6a3oBslii ypoBens). 11
KJlacc. —

M., 2014.

3. T'abpuensa O.C. u gp. EcrectBo3nanume. XuMmus: y4eOHHUK Ui CTYJIEHTOB
npodeccuoHabHBIX ~ 00pa3oBaTeNbHBIX  OpraHM3alMii, OcCBauMBaloIUMX Mpodeccud H
crnenuansHocTH CI1O. — M., 2017

4. I'abpuensn O.C. Xumus. [Ipaktuxkym: yue6. mocobue. — M., 2014.

5. Tabpuensn O.C. u ap. Xumus. TecTsl, 3a1a4u ¥ ynpaxxHeHUs: yuel. nmocobue. — M.,

2014.
6. I'abpuensta O.C. Xumus. [Tocobue miast noarorosku k EI'9: yue6. nocobue. — M., 2014.
7. Enxuna JI. B. buonorus. Bech mikonpHbIN Kypc B Tabnunax. — M., 2010.
8. Epoxun FO.M. Xumus: 3agaun U ynpaxHeHus: yueo. mocodue uid CTyJl. YUpeKICHUN
cpen.

npo¢. obpazoBanus. — M., 2014.
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https://yandex.ru/promo/browser/brand/s/036

9. Epoxun FO.M. COOpHHMK TECTOBBIX 3aJaHUN MO XUMHH: ydeO. mocobue Ui CTyI.
YUpEKACHUMN

cpen. mpod. odpazoBanus. — M., 2014.

10. Koncrantunos B.M., PezanoB A. I'., ®aneeBa E. O. buonorusi: yueOHUK ajs CTYA.
yupexaeHuit cpen. npod. odpazoBanus / noa pea. B. M. Koncrantunosa. — M., 2014.

11. Hemuenxko K. O. ®u3uka B cxemax u tadbnumax. — M., 2014.

12. Tlapmyruna JILA. EcrectBo3nanue. buomorus: ydeOHHMK Ui CTYACHTOB
npodeccHOHANBHBIX ~ 00pa3oBaTeNbHBIX  OpraHW3alliii, OCBaWBalOIMX mpodeccun u
crnenuansHocta CI1O. — M., 2017

13. Camoiinenxko IL.M. EcrectBo3Hanme. @wusmka: y4eOHUK Ui CTYJICHTOB
npodeccHOHANBPHBIX ~ 00pa3oBaTENbHBIX  OpraHW3alliii, OCBaWBalOIMX mpodeccun u
cnenmansaoctu CIIO. — M., 2017

14. Camoiinenko I1.1. EctecTtBoznanune. @usnuka. CoopHuk 3anay: yued. [locobue mis
CTYZIEHTOB MpOo(eCCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3allMi, OCBAaWBAIOIIMX Tpodeccun u
cnenmansaoctu CIIO. — M., 2017

15. Xumus: 3neKTpOHHBIN yueOHO-MeToAuuecKuil komiuieke. — M., 2014.

3.2.2. IIpo¢eccuoHabHbIE 023bI JaHHBIX, HHOPMALMOHHO-CIIPABOYHbIE CHCTEMbI ¥
HHTEpPHeT-pecypchl.

1. KoHCynbTaHT CTy/IeHTa. DJIEKTPOHHAsI OMOIMOTEKA

Touckoswvle cucmemot: 1. Google, Yandex, Rambler, Yahoo, Bing

OnextponHas 6ubnuoreyHas cuctema (ObC) «Jlanp» Bkitoyaer B cedst opuIMaIbHbIE,
CIpaBOYHO-OHONIMOrpadguueckue M MEepUOJMYECKHE H3/aHusd, B TOM 4HCIE POCCHICKHE
YKYpHaJIbI B COOTBETCTBHH ¢ TpeboBaHusaMu nyHkTa 7.16 ®I'OC no cnemmansaoctu 40.02.01
«IIpaBo u opraHmzanuss COLMAIBHOIO OOECIEYEHUs», YTBEPXKIAEHHOTO IPUKA30M
Muno6puayku Poccun ot 12.05.2014 roga, Ne 508 (¢ m3menenusimu ot 13.07.2021)

IIpodeccnonanbHbie 0a3bl JAHHBIX

denepanbHblil mopran «Poccuiickoe odbpasoBanue» https://www.edu.ru

IMopran «bonbmas poccuiickas sHImKIoNe U https://bigenc.ru

Poccuiickas snekTpoHHas 1mkosa https://resh.edu.ru/

basa nanneix UBUC https://eivis.ru

Enunoe coneprxanue obiero oopasosanus https://edsoo.ru/

[udposoii oOpazoBatenbHbIl pecype s mkon SAKiace https://www.yaklass.ru/
Poccuiickas anekrponHas 1ikosa https://resh.edu.ru/

VYuu.py https://uchi.ru/
Enunas xoyutekuus mudpoBbix 00pa3oBaTesbHbIX pecypcoB https://-collection.edu.ru/collection

3.2.3. MeToauueckue yKazaHus JJis1 00y4arOUIUXCsl TI0 OCBOEHHMIO Y4eOHOr 0 mpeaMeTa

Memoouueckue YKazanus 07131 NOOZ0MOBKU K JIEKUUOHHBIM 3AHAMUAM

B xoxe nexuuii npenoaaBaTeyib U3J1aract u pa3bACHACT OCHOBHBIC, HanOoJIee CIIOXKHEBIC JJIA
IIOHUMAHUA TEMBI, a4 TaKXKC CBA3aHHBIC C Hel TCOPECTUYCCKUC U MMPAKTHYICCKUC HpO6JIeMI>I, JacT
PEKOMCHAAINN Ha CCMUHAPCKOC 3aHATUC U YKa3aHUA Ha CAMOCTOATCIIbBHYIO pa60Ty.

B xo/1€ NEeKIIMOHHBIX 3aHATHM HGO6XO)II/IMOZ

-BCCTU KOHCIICKTUPOBAHUC yqe6H0ro Marepuraia, o6pamaTL BHUMAaHHUEC Ha KaTeropuu,
q)OpMyJ'II/IpOBKI/I, PacCKpbIBarOIUC COACPIKAHUC TCX HIJIM HHBIX SIBIICHUHN U nponeccoB, HAYUYHbIC
BbBIBOJIbBI U TMPAKTHUYCCKUEC PCKOMCHIAIIUU, MOJOXKHUTEIbHBIN ONBIT B OpaTOpCKOM HCKYCCTBC.
XKenarenpbHO OCTaBUTL B pa60q1/1x KOHCIICKTax IIO0JIsI, Ha KOTOPbIX MACJHaTb IMOMCTKHU U3
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PEKOMEHIOBAHHOW JIMTEPATYPBI, JOMOJHSIOMIME MaTepuan IPOCIyIIaHHOW JIEKLIHH, a TaKKe
[IOAYEPKUBAIOLINE 0COOYIO BXKHOCTh TEX WJIM UHBIX TEOPETUUYECKUX MTOJIOKEHUH.

-33J1aBaTh IIPENOJABATEI0 YTOYHSIOIIME BOINPOCHI C LENbI YSICHEHUS TEOPETUYECKUX
IIOJIOKEHUH, Pa3pPEIICHUs] CIIOPHBIX CUTYaLU.

-opabaTeIBaTh CBOM KOHCIIEKT JIEKLIWH, JAeldas B HEM COOTBETCTBYIOIIME 3alliCH W3
JUTEPaTyphl, PEKOMEHI0BAHHOW IIpenogaBaTesieM U PeayCMOTPEHHOHN yueOHOM nporpaMmoi -B
X0Jle MOJArOTOBKM K CEMHUHapaM U3yYUTb OCHOBHYIO JIUTEPATYpy, O3HAKOMHUTBHCS C
JIOTIOJTHUTEIbHOU JINTEPATYpOil, HOBBIMU IyOIMKAUSAMU B IEPUOIUUECKUX U3AAHUAX KypHaIaX,
razetax u T.A. Ilpy 3TOM yuecTb peKOMEHJAIMM IpenojaBareisi U TpeOoBaHUS Y4eOHOU
[IPOrpaMMBbl.

-MIOATOTOBUTH TE3WCHI JJISl BBICTYIUICHHH 1O BCEM Y4YEOHBIM BOMPOCaM, BHIHOCHMBIM Ha
cemuHap. ['0TOBSICH K TOKIaAy WIH peepaTuBHOMY COOOIIEHUIO, 00paIaThCs 32 METOINYECKON
IIOMOIIIBI0 K IIPENOJABATENI0, COCTABUTH IIJJAH-KOHCIIEKT CBOErO BBICTYIUICHHs, IPOJYMaTh
MIPUMEPHI C LENbI0 00eCIeueHusI TECHOM CBS3U M3y4aeMOM TEOPUHU C PEeaTbHON KHU3HBIO.

-CBOEBPEMEHHOE U KAaueCTBEHHOE BBIMIOJIHEHUE CAMOCTOSITENIbHOM paboThl Oa3upyercs Ha
cOOIOICHUN HACTOSALIMX PEKOMEHAANNA U U3YUYEHUN PEKOMEHI0BaHHOM juTeparypbl. CTyAeHT
MOXXET JOMOJHUTh CIHCOK HCIOJB30BAaHHOW JIMTEpAaTyphl COBPEMEHHBIMH HCTOYHUKAMHU, HE
MIPE/ICTAaBJICHHBIMU B CIIMCKE PEKOMEHJOBAHHOM JHUTEpaTyphl, U B AaJbHEHIIEM HCIOIb30BaTh
cOoOCTBEHHBIE MMOATOTOBJICHHbIE YUeOHbIe MaTEPHUAJIBI TP MOATOTOBKE MPAKTUYECKUX PaloT.

Memoouueckue ykazanus 01a n0020mo6Ku K nPAKMu4eckum (CEMUHapCcKum) 3aHamuam

Hauwnasi moAroToBKYy K CEMUHAPCKOMY 3aHSATHIO, HEOOXOJAMMO, TPEXkIe BCEro, oOpaTuTh
BHUMAaHUE Ha KOHCIEKT JIEKIHH, pa3leibl Y4YeOHMKOB M YYEOHBIX MOCOOWI, KOTOpPHIC
CHOCOOCTBYIOT OOIIEMY MPEICTaBICHUIO O MECTE U 3HAYCHUH TEMbl B U3y4aeMOM Kypce. 3aTeM
cienyer nopaboTarh ¢ JOMOJIHUTEIBHON JUTEpaTypoi, cAenaTh 3alHuCh MO PEeKOMEHI0BAHHBIM
uctouyHukaM. [ToAroToBka k ceMUHAPCKOMY 3aHSTHIO BKIIIOUAET 2 ATamna:

- 1#i aTam - opraHu3aMoOHHBIHI;

- 2i oTam - 3aKperuIeHe U yriyoJeHne TeopeTHIecknX 3Hanuii. Ha mepBom stame

CTYICHT ILITAHUPYET CBOIO CAMOCTOSITEIbHYIO paboTy, KOTOpasi BKIIOYAET:

- YSICHEHHE 3a/1aHusl, BBIJIAHHOTO Ha CAMOCTOSITENIbHYIO paboTy:

- T0Ja00p peKOMEHAOBAHHOM TUTEPATYPhL;

- COCTaBJICHHE IJIaHa pabdOThl, B KOTOPOM OIPEIEIIAIOTCS OCHOBHBIE ITYHKTHI

MIPEJICTOSIIEH MOITOTOBKH.

CocraBienue miaHa TUCHUILUTMHUPYET U MOBBIIIAET OPraHU30BaHHOCTH B padote. Bropoit
3Tam BKJIIOYAE€T HEMOCPEICTBEHHYIO IMOATOTOBKY CTylIeHTa K 3aHsATHIO. HaumHate Hago ¢
M3Y4YEeHUS PEKOMEHJOBAHHOU mureparypbl. Heo0XoAMMO MOMHHTH, YTO HA JIEKIUU OOBIYHO
paccMmaTrpuBaeTcsi He Bech MaTepual, a TOJbKO ero yacts. OcranbHas €€ 4acTh BOCIOIHSETCS B
MIPOLIECCE CaMOCTOSATENbHOM paboThl. B cBs3U ¢ 3TUM paboTa ¢ peKOMEHJOBAHHOM JTUTEpaTypOi
obs3arensHa. Ocoboe BHUMaHUE MPU 3TOM HEOOXOAMMO OOpaTUTh Ha COJEp>KaHUE OCHOBHBIX
TMOJIOKEHUI U BBIBOJIOB, 00bSCHEHNUE SIBJICHUM U (DAaKTOB, YSICHEHHE MPAKTUYECKOTO MPUIIOKEHHS
paccMaTpuBaeMbIX TEOPETUYECKHX BOIPOCOB. B mporecce 3Toi pabOTHl CTYyAEHT IOJKEH
CTPEMUTHCS TOHATH M 3allOMHUTH OCHOBHBIE TIOJIOKEHHUS pPaccMaTpUBaeMOro MarepHana,
MIPUMEPBI, MOSICHSIOUIHE €T0, a TAKKe pa300paThCsl B WIUTIOCTPATUBHOM MaTepuaie. 3aKaHuYnBaTh
MOATOTOBKY CIEAYET COCTaBJICHHEM IIaHa (KOHCIIEKTa) M0 U3y4aeMoMy MaTepuainy (BOMpocCy).
DTO TMO3BOJISIET COCTaBUTh KOHIIEHTPUPOBAHHOE, C)KATOE TMPEACTaBICHHE MO0 H3y4aeMbIM
BompocaM. B mporecce TOArOTOBKM K 3aHSATUSM PEKOMEHAYETCsl B3aUMHOE OOCYKICHHE
MaTtepuana, BO BpeMs KOTOPOTO 3aKpEIUISIOTCS 3HaHWsS, a TakKe MpUoOpeTaeTcs MpakTUKA B
W3NI0KEHUM U Pa3bsICHEHWW TONYyYEeHHBIX 3HAHWUW, pa3BUBaeTcs pedb. [Ipu HeoOxomumocTu
cienyerT oOpamiarbesi 3a KOHCYIbTallMeW K TpernofaBaTento. ['OTOBSICh K KOHCYIbTAIlUH,
HE0OX0IMMO XOPOIIIO MPOTyMaTh BOMPOCHI, KOTOPbIE TPEOYIOT pa3bsiCHEHHUS.
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B Hawanme 3aHATUS CTyZEHTHl 10 PYKOBOJACTBOM IpenojaBarens 0Ooisiee TIiIyOOKO
OCMBICTIBAIOT TEOPETUYECKUE TIOJIOKEHUS IO TEeME 3aHSATHs, PACKPHIBAIOT U OOBACHSIOT
OCHOBHBI€ I10JIOKEHUS BBICTYIUICHUS.

3anucu UMEIOT MEPBOCTENEHHOE 3HAYCHHE /ISl CAaMOCTOATENBHOM pabOThl 0OYyUYarOIIMXCS.
OHH IOMOTat0T MOHATH OCTPOEHUE U3Yy4aeMOr0 MaTepHalla, BbIJECIUTh OCHOBHBIE IIOJIOKEHUS U
MPOCIENTh MX JIOTUKY. Benenue 3ammceld criocoOCTBYET MPEBPAIICHUIO YTEHHS B aKTUBHBIN
IIpoLIECC, MOOWIN3YET, Hapsily CO 3PUTEIbHOM, U MOTOpPHYIO namMATh. ClenyeT NOMHUTB: Yy
CTY/IEHTa, CHUCTEMAaTHYECKH BEIYyIIET0 3alliCH, CO3/1aeTCs CBOW WHAWBHUAYaTbHBIA (POH
MOJICOOHBIX MaTepUAIIOB ISl OBICTPOTO TIOBTOPEHHS TMPOYUTAHHOTO, JUISI MOOWIH3AIMU
HAKOIUIEHHbIX 3HaHUU. OCOOEHHO BaXKHbl W TOJIE3HBI 3alMCH TOrJa, KOIJa B HUX HAaXOJIAT
OTpPaKEHHE MBICIH, BO3HUKIIME TPU CaMOCTOSITENBbHON pabore. BaxHO pa3BuBaTh yMeHHE
COMOCTaBJIATh UCTOUHUKH, IPOAYMBIBATh U3y4aeMblil MaTepUal.

Bonbioe  3HaueHWe  MMEET  COBEPILIEHCTBOBAHWE  HABBIKOB  KOHCIIEKTHPOBAHMS.
[IpenogaBaTenb MOXKET PEKOMEHJIOBATh CTY/IE€HTaM CIIEAYIOIINEe OCHOBHbIE ()OPMBI 3aIIUCH TUIaH
(mpocToif M pa3BEpHYTHIM), BBINHUCKHU, TE3UCHI. Pe3ynbTaTbl KOHCHEKTUPOBAHMSI MOTYT OBITh
MIPE/ICTaBJIEHBI B PA3IMYHBIX (OpMax.

[Inan - 3TO cxema MNPOYUTAHHOIO MaTepuaya, KpaTKUi (MM MOJAPOOHBIN) IepedyeHb
BOIIPOCOB, OTPaXKAIOUIMX CTPYKTYpy U IMOCJeNoBaTeNbHOCTh Marepuana. [logpoOHo
COCTaBJIEHHBI! TUIaH BIIOJIHE 3aMEHSAET KOHCIIEKT.

KoHncrmekt - 3TO cucTtemMaTH3MpOBAaHHOE, JIOTUYHOE H3JIOKEHHE MaTepuaia HCTOYHHKA.
Pa3nuyaroTcs yeTpipe THIAa KOHCIEKTOB.

[InaH-KOHCIIEKT - 3TO pa3BEPHYTHIM JETAIM3UPOBAHHBIN IIJIaH, B KOTOPOM JOCTAaTOYHO
oApoOHBIE 3aMUCH MTPUBOJIATCS 1O TEM ITYHKTaM IUIaHa, KOTOPbIE HYK/IAIOTCS B MOSICHEHUH.

TekcTyanbHbIN KOHCHEKT - 3TO BOCHPOM3BEAEHNE Hau00JIee BaXKHBIX MOJIOKEHUH U (DaKTOB
HCTOYHHUKA.

CBOOOIHBIN KOHCIIEKT - ATO Y€TKO M KpaTKO ChOPMYITHPOBAHHBIC (U3JI0KEHHBIE) OCHOBHBIC
MIOJIOKEHMSI B pe3yibTaTe INIyOOKOTO OCMBICIMBaHUA Marepuaia. B HeM Mory! npucyTcTBoBaTh
BBIMMCKH, IIUTATHI, TE3UCHI; YACTh MaTepHaja MOKET ObITh MPEACTaBICHA IJIAHOM.

Temarndecknii KOHCIIEKT COCTABIISETCA HA OCHOBE N3YyYEHUS psiia ICTOYHUKOB U JaeT 0oJiee
WA MEHEe UCUEPIIbIBAIOILMI OTBET MO KAKOH-TO cxeMme (BOmpocy).

BBuny Tpy10€MKOCTH HNOJArOTOBKHM K CEMUHApy CleyeT MpoayMaTh aJrOPUTM JAEHCTBHM,
ellle pa3 BHUMATEIbHO IPOYUTATh 3alMCH JIEKIMI U y)Ke TOTOBbIM KOHCIEKT 110 TeME CEMUHapa,
TIIATEIbHO NMPOJYMaTh CBOE YCTHOE BBICTYIICHHE.

Ha cemuHape kaxJplii €ro y4aCTHHK JOJDKEH OBbIThb FOTOBBIM K BBICTYIUIEHHIO II0 BCEM
[IOCTAaBJICHHBIM B IUIAHE BOIPOCAM, IMPOSBIATh MAaKCHUMAJIbHYK) aKTUBHOCTb IPU UX
paccMoTpeHHH BeIcTyrieHne 10JIKHO CTPOUTHCS CBOOOAHO, yOeIUTENbHO U apryMEHTUPOBAHO
Heo0xoaumo cneanTh, 4TOOBI BBICTYIUIEHHME HE CBOJMJIOCH K PEHNpPOAYKTHBHOMY YPOBHIO
(mpocTOMy BOCHpPOM3BEIEHUIO TEKCTa), HE JIONyCKaTb M IPOCTOE€ YTEHUE KOHCIEKTa.
Heo0x0a1uMo0, 4TOOB! BBICTYMAIOLIUI MPOSBIST COOCTBEHHOE OTHOLIEHHE K TOMY, O Y€M OH
TOBOPHUT, BBICKa3bIBal CBOE JIMYHOE MHEHHE, NOHMMaHHE, 0OOCHOBBIBAJI €r0 U MOTI CJeNaTh
IIPABUJIbHBIE BBIBOJIBI U3 CKA3aHHOTO.

Beictynnenus apyrux oOydaromuxcs HE0OXO0JMMO BHUMATEIBHO M KPUTUYECKU CIYIIATh,
Mo/IMeYaTh 0COOEHHOE B CYKJEHUAX OOydaroIluXcs, yJaBlIMBaTh HEJOCTaTKU M ommOku. Ilpu
TOM OOpaTHTh BHUMAaHHE HAa TO, YTO elle He ObIO CKa3aHO, WIM TOJJepXKaTb U Pa3BUTh
UHTEPECHYIO MBICIb, BBICKa3aHHYIO BBICTYNAIOIIUM CTyJeHTOM. M3ydeHue cryaeHTamun
(dakTHuecKoro, marepuaga IO TeMe MPaKTHYECKOrO 3aHATHS JIOJDKHO OCYIIECTBIISATHCS
3abnaroBpeMenHo. [lon (akTudeckum MaTepHagoM ciexyeT IOHUMAaTh CIHEelHaTbHYIO
JUTEpaTypy MO TeMe 3aHATHs, a TakKe MO paccMaTpuBaeMbIM mpobiemaM. Ocoboe BHUMaHUE
cieayet oOpaTUTh Ha IMCKYCCHOHHBIE ~-TEOPETHUECKHE BOIIPOCHI B CHCTEME H3y4aeMOT0 BOIIpoca:
U3YUYUTH Pa3IMYHbIE TOUKH 3PEHHS BEAYILUX YUCHBIX, 0003HAYUTH IPOTUBOPEUHS COBPEMEHHOTO
3aKoHOJarenscTBa. [l  cucTeMaTH3alUMM  OCHOBHBIX IIOJIOXKEHMH IO TEME  3aHATHUs
PEKOMEHAYETCS COCTaBICHHE KOHCIIEKTOB.
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OOpatuTh BHUMaHUE HA:

- COCTaBJICHHE CIIMCKAa HOPMATHBHBIX MTPABOBBIX aKTOB M YU€OHON M HAYYHOH JINTEpPATYPHI
110 U3y4aeMOU TEME;

- U3y4Y€HUE U aHAJIU3 BHIOPAHHBIX UCTOYHUKOB;

- M3Y4YCHUE M aHAIN3 MPAKTUKH IO JAHHOW TeMe, MpPEeACTaBICHHOW B MH(OPMAIOHHO-
CIPaBOYHBIX IPABOBBIX 3JIEKTPOHHBIX CUCTEMAX U JIp.;

- BBINOJHEHUE MTPEAYCMOTPEHHBIX TPOrPAMMOM 3aJJaHUN B COOTBETCTBUU C

TEMaTUYECKUM ILJIAHOM;

- BBIJICJICHHE HANOO0JIee CIOXKHBIX U MPOOJEMHBIX BOIMPOCOB IO HM3y4yaeMOU TeMme,

[IOJIy4Y€HUE Pa3bsICHEHUN U PEKOMEHIAIH 110 JaHHBIM BOIIPOCAM C MPENO/IaBaTeISIMU:

Ha UX €XKEHEIEIbHbIX KOHCYJIbTALUsX;

- TPOBEJECHHUE CAMOKOHTPOJISi IyTEM OTBETOB Ha BONPOCHI TEKYIIEro KOHTPOJIS 3HAHUN
pelIeHUs MTPEICTAaBICHHBIX B yUeOHO-METOAMYECKUX MaTepHaax.

Memoouueckue yKa3anusa no 6bINOJIHEHUIO 1AOOPAMOPHBLIX padom

[loarotoBky K mabopaTopHOil paboTe peKOMEHAyeTcsl MPOBOAUTHL B  ClEIyolIel
MOCIIEIOBATETLHOCTH

- YSCHUTH TEMY H I€JIb, IPEACTOAIICH Ja00paTOpHOI pabOTHI;

- U3YYUTh TEOPETUYECKHI MaTepuan B COOTBETCTBHUHM C TeMOW jabopaTopHOil paboThI
(pexoMeHIyeTCs UCTIOB30BaTh PEKOMEHI0BAaHHYIO JINTEPATYPY,

KOHCTIEKT JICKITUH, yueOHOe MocoOue (MPaKTUKYM I10 Jab0paTOPHBIM padoTam);

- 03HaKOMHTBHCS C O0OpYIOBaHWMEM M MaTepUallaMH, HCIOJb3yeMBbIMA Ha J1a00paTOpPHOM
pabote (IIpU HCMOJIB30BAHUH CIICIMATIM3UPOBAHHOTO OOOPYIOBAaHMS HEOOXOIUMO H3YyUUTh
MOPSIIOK M MPaBUiia €0 UCIOJIb30BAHNUS).

Bormpocel, BeiHECeHHBIE 17151 coOece0BaHMsI IPU 3aIlUTe Ta00PaTOPHBIX padOT IUCIUTUIUHEI,
npencrasieHsl B DOC.

[Ipn BeIONTHEHWU JabopaTOpHOW pPAaOOTBI CTYACHTHI JOJDKHBI CTPOTO  COOJIONATH,
YCTaHOBJICHHBIE IIPABUJIA OXPAHBI TPY/a.

[Ipu BeINONIHEHNH 1a00PAaTOPHON PabOTHI CTYAEHTaM PEKOMEH IyeTCs:

- YSACHUTBH LeJIb, BBIIOJIHAEMBIX 33JaHUN U CLIOCOOBI UX PELICHHUS;

- 3aJjaHMsl, YKa3aHHbIE B JAOOpaTOPHON paboTe BHINOIHATH B TON

MOCJIEIOBATEILHOCTH, B KOTOPOW OHM yKa3aHbI B TaDOPATOPHOM MPAKTUKYME;

- TIpY BBIIOJHEHUH NMPAKTUYECKOTO 3a/IaHUS U U3yYEHUH TEOPETUYECKOTO

MaTepuasa UCIoiIb30BaTh IOMOIIb IPEro1aBaTess;

- 0(hOpPMHUTH OTYET MO JJA0OPATOPHOH paboTE;

- OTBETUTH HA KOHTPOJILHBIE BOIIPOCHIL.

[Ipu moaroToBke K 3ammre J1a00paTopHOil paboOThI CTYyIEHTaM PEKOMEHIYETCS:

- TOJATOTOBHUTH OTYET MO JTaOOPaTOpHOI padbore;

- TOJArOTOBUTH 00OOCHOBAHUE, CCIAHHBIX BHIBOJIOB;

- 3aKpemuTh 3HAHUS TEOPETUUYECKOTO MaTepHualia Mo TeMe JIabopaTopHOH paboThI

(pexoMeHIyeTcs NCIOIb30BaTh KOHTPOJIbHBIE BOIPOCH);

- 3HaTh NOPSAJOK MPOBEIEHUS PacyeTOB (ITPOBOAUMBIX UCCIICIOBAHMIA);

- YMeTh MOKa3aTh U MOSCHUTH NOPSATIOK UCCIEIOBAHHUI MPU UCTIOIH30BAHUH

CMEeLUAIU3UPOBAHHOTO 00OPYIOBAHUS.

Memoouueckue ykazanus 011 00y4alouuxca no 0C60EeHUI0 yueoHo20 npeomema 0
camocmoamensvHoll padomot

Meroauka OopraHu3annuun CaMOCTOSTEIbHOMI pa6OTBI CTYACHTOB 3aBUCUT OT CTPYKTYDP,
XapakTepa u 0co0eHHOCTEH HU3y4acMOTIo MMpeamMeTa, 00beMa YacoB Ha ee HU3Yy4YCHHC, | 3aJlaHuM IJIsI
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CaMOCTOSTEIIbHOW pabOThl CTYACHTOB, MHIMBUAYATbHBIX OCOOCHHOCTEH CTYIEHTOB M YCIIOBUI
y4eOHO 1eITEeNbHOCTH.

[Tpu sTOM TIpemnoaaBaTens Ha3HAYACT CTYJCHTAM BapUAHTHI BHIMIOJTHEHHS CAMOCTOSTSILHOM
paboThI, OCYIIECTBISET CUCTEMATHYECKUN KOHTPOJIb BBIIIOJHEHUS  CTyICHTaMH Trpaduka
CaMOCTOSTEIILHON PabOTHI, IPOBOJANUT aHAJU3 M JAET OLIEHKY BHITIOJIHEHHON PaOOTHI.

CamocrositenpHas paboTa 00yJarOUUXCcsi OCYHIECTBISIETCS B ayJUTOPHON BHEAYyIUTOPHOM
dopmax. CamocrosiTenbHas paboTa 00yJaronuxcs B ayIMTOPHOE BPEMsI MOKET BKITFOUYATh:

- KOHCTICKTHPOBAHHUE (COCTABJICHUE TE3UCOB) JICKIUH, BHIIOJHEHNE KOHTPOJIBHBIX paboT

- paboTy CO CIIPAaBOYHOMN M METOIMUECKOMN JIUTEPATYPOH;

- paboTy ¢ HOPMATHBHBIMU IMPABOBBIMH AKTAMH,

- BBICTYIUICHUS C JIOKJIAJaMH, COOOIICHUSIMHU Ha CEMUHAPCKUX 3aHSITHSX;

- 3alUTY BBIMOJHCHHBIX TPAKTHYECKHUX padoT;

- ydJacTHe B OIIEPaTUBHOM (TEKYIIEM) OINpOCe IO OTIACIbHBIM TEeMaM H3ydaeMou
JVCIIMTUTAHEI,

- ydJactue B cOoOECEeOBAHMAX, JICIOBBIX (POJIEBBIX) UTPaX, MUCKYCCHSIX, KPYIIBIX CTOJAX,
KOH(DepeHIHIX;

- y4JacTHe B TECTUPOBAHUU U JIp.

CamocrosiTenpHas paboTa 00yJaONIMXCsl BO BHEAYAUTOPHOE BPEMS MOXKET COCTOSITh

- TIOBTOPEHHS JICKIIMOHHOTO MaTepHaa;

- TIOJTOTOBKHU K CEMUHaApaM (TIPAKTHYECKUM 3aHSATHSIM );

- U3yuyeHHus y4yeOHOW U HAyYHOU JIUTEepaTyphl;

- BBITIOJTHCHHS NMPAKTUICCKIX 33 [aHHIA,

- TIOJITOTOBKU K KOHTPOJIBHBIM pab0TaM, TECTUPOBAHUIO U T.JI.;

- TIOATOTOBKH K CEMHHApaM YCTHBIX JOKIAI0B (COOOIEHN);

- TOJArOTOBKHU pedepaToB, 3CCE U UHBIX UHAUBHIYaIbHBIX TUCHMEHHBIX PabOT

3aJIJaHUIO MIPEToJaBaTes;

- BbIJEJCHHE HauOoJiee CIOXKHBIX U MPOOJIEMHBIX BOMPOCOB 10 HM3y4aeMoil Teme,
MOJIyYeHUE pa3bCHEHUN M PEKOMEHJAIMil M0 JaHHBIM BOMPOCAM C MpEnoJaBaTeIsIMH Ha
€KEHEICNIbHBIX KOHCYIbTAIHIX;

- TPOBEJCHHE CAMOKOHTPOJIS ITyTEM OTBETOB HA BOMPOCHI TEKYLIET0 KOHTPOJIS 3HAHUA.

3.2.4. MeToan4eckoe yKazaHue 1o NpuMeHEeHHI0 3JIEKTPOHHOI0 00y4eHus U
AUCTAHUMOHHBIX TEXHOJIOTHI MPH OCBOEHUH Y4eOHOI0 MpeaMeTa.

JlucraHroHHbIe 00pa30BaTeNbHbIe TEXHOJOTUM MPUMEHSAIOTCS MPU H3YyYEHHH Y4eOHOTO
npeaMeTa B OUHO, OUHO-3a0YHOM U 3204HOM (opmax oOyueHusl.

OcBoenne yueOHOTO MpeaMeTa B OUHOU Gopme 00yueHHs ¢ MPUMEHEHHEM JIMCTAaHIIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJOTUH MPUMEHSIETCS B CIIy4ae yCTAaHOBJICHUS KaPAaHTUHHBIX MEDP, B CBSI3U
CO CIOXKMBUIUMCSI CJIO)KHOH CAHHTApPHO-3MUIEMHUOJIOTHYECKON OOCTAaHOBKOW WM HMHBIM
OCHOBAaHHEM B BUIY OOCTOSITENLCTB HEOIPEIETICHHON CHIbI. 3aHsATHsS JEKIHOHHOTO THUIa
MPOBOJATCS C HUCHOJB30BAHUEM OTKPBITBIX OHJANWH-KypCOB, JIEKIMH B PEXUME OHJIANH
KOH(epeHIH ¢ KOHTPOJIbHBIMH BOIIPOCAMU JJISi CAMOCTOSITENIbHOM paObOTHI.

[IpakTuueckue 3aHATHS TPOBOJATCA C MCIOJIb30BAHMEM BHUIEO YPOKOB, MpPE3EHTAUUN U
BUPTYAJIbHBIX aHAJIOTOB MPHOOPOB, 000PYIOBAHUMN, UHBIX CPEJICTB OOYUEHHUs HMCIOIb3yEeMbIX B
COOTBETCTBHUU C COJIEP)KaHHEM y4eOHOTO MaTepuaa.

CeMuHapcKue 3aHSATHS TMPOBOJATCA B PEXKUME BUACOKOH(MEPEHIIMH C HCIOIb30BAHHE
KOHTPOJIBHBIX ~ 3aJaHUil, KOHTPOJBHBIX pabOT, TMO3BOJISIIOMIUX 3aKPEMUTh IOJTy4YEeHHBIE
TEOPETUUECKUE 3HAHMUSL.

JlaGopaTopHble 3aHATHS TMPOBOJATCS C HCIOJB30BAHUEM OTKPBITHIX OHJIAWH-KYPCOB U
BHUPTYAIBbHBIX aHAJOTOB MPUOOPOB, 0OOPYAOBAHHS U UHBIX CPEACTB OOYYEHHUS IMO3BOJISIONIMX
W3YYUTh TEOPETUUYECKUM MaTepuan U MPAKTUUYECKUE HABBIKM C MOMOUIBIO SKCIIEPUMEHTAIBHOTO
MIOJATBEPIKICHHUS.
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Jiss  MaTepuanbHO-TEXHMUYECKOTO O00eCreueHHs OCBOEHHUS Y4eOHOro IpeaMera ¢
NPUMEHEHHEM 3JIEKTPOHHOTO OOY4eHHUS W JUCTAaHIMOHHBIX OOpPa30BaTENbHBIX TEXHOJIOTUN
ucnosbzyercst ZOOM, Whatsapp, Discord, 6a3s! nanusix DBC «Jlaub», «|PRbooks»

[Ipu wuCMONB30BaHUM JAUCTAHLIMOHHBIX O0OpPa30BaTENIbHBIX TEXHOJOTHH oOydJarouuecs
MEepeBOAATCS Ha OOydYeHHsI 1O WHAWBUIYaJbHOMY Y4eOHOMY IUIaHY, B KOTOPOM YKa3aHbI
TPYAOEMKOCTb, IOCJIEJIOBATEIbHOCTh M3Y4YEHMs] AMCLUMILIMH (MOJyseil), BUAbl y4eOHOM
JeATeNbHOCTH (JICKIIUH, TPAKTUIECKUE 3aHATHS, CEMUHAPCKHUE 3aHATHUS, TAOOPAaTOPHBIE 3aHITHS,
caMocCTosITeNIbHAasE padoTa), (HopMBI MPOMEKYTOUHOW aTTECTALMH, OMPEACTSIONINE TOPSIOK
OCBOCHHS OCHOBHOW 00pa3oBaTelIbHON MPOrpaMMbl C HWCHOJIB30BAHUEM JWUCTAHIIMOHHBIX

00pa30BaTEILHBIX TEXHOJIOTHA.

4. OCHOBHBIE ITOKA3ATEJIN PE3YJIbTATOB OCBOEHUSA
YYEBHOI'O ITPEJIMETA
OCHOBHBIE pe3yabTaThl OCBOSHUS y4eOHOTO IIpeAMEeTa OCYILECTBIIAIOTCS MIPETOAABATEIEM
B IIPOLIECCE MPOBEIEHUS MPAKTUYECKUX 3aHATUN U Ja0OPATOPHBIX pabOT, a TaKKe BBHITOJIHEHUS

00yJarOIIMMHUCS UHIUBUIYAIbHBIX 3aJJaHUH.

PesyibTarsl 00yuyeHus
(ycBOeHHBbIE 3HAHUS,
OCBOCHHBbIC YMEHHU)

OcHoOBHBIE IOKA3aTeJIN
pe3yabTaToB 00y4YeHusl

3Hanug:
- CMBICJI IOHSTUI: €CTECTBEHHOHAYYHBIN METO/T
MMO3HAHMUA, 3JIEKTPOMArHUTHOE roJie,

AIIEKTPOMAarHUTHBIE BOJIHBI, KBAHT, XUMUYECKast
peaxiusi, MaKpoMoJieKysia, OeJoK, KaTalnu3aTop,
dbepmenT, kietka, muddepeHnHanusa KIETOK,
JIHK, Bupyc, Owosornyueckas 3BOJIIOIHS,
Onopa3zHoOOpa3ue, OpraHu3M, TOIYJISAIHS,
aKocucTeMa, Ouocdepa, caMoopraHu3aIus;

- BKJIQJ BEIUKUX YYEHBIX B (popmHpoBaHUE
COBPEMEHHOM €eCTeCTBEHHOHAYYHOW KapTHHBI
MHUpa.

— YCTOWYMBBIN UHTEPEC K JOCTHKEHUSIM B
00J1aCTH €CTECTBEHHBIX HAYK, YYBCTBO TOPJOCTH
32 pPOCCHUICKHE €CTECTBEHHBIC HAYKH;

— 00BEKTHBHOE OCO3HAHNE 3HAYNMOCTH
KOMIICTCHIINI B 00JIaCTH €CTECTBEHHBIX HAYK IS
YyeJoBeKa U 00IeCcTBa, YMEHUE UCTIOJIh30BATh
TEXHOJOTHYECKHE TIOCTIIKCHUS B 00JIaCTH
(bU3UKH, XUMUHU, OMOJIOTUH TSI TIOBBITIICHUS
COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOU MTPOQECCHOHATBHON IEATEILHOCTH;

Ymenua:
- IPUBOJMTDH MPUMEPHI IKCIICPUMEHTOB U (HJIHN)
HaOJIIOICHUH, 000CHOBBIBAIOIIUX:

CYILLIECTBOBAaHUE 3JIEKTPOMArHUTHOIO TOJIA M
B3aMMOCBSI3b JJIEKTPUYECKOT0 W MarHUTHOTO
10JI€H, BOJHOBBIE U KOPIIYCKYJISIPHBIE CBOMCTBA
CBETa, HEOOPATHMOCTh TEIUIOBBIX IPOIECCOB,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOUN
peakuMu OT TEMIIEpAaTypbl U KaTajJu3aTOpOB,
KJIETOYHOE CTPOEHHUE KUBBIX OPTaHU3MOB, POJIb
JIHK KakK HOCUTENSA HACJIEJCTBEHHOMN
nH(OPMAIIUY, DSBOJIONUIO >KUBON TMPUPOIHI,
MPEBPAILLCHUSI DJHEPIUA U BEPOSATHOCTHBIN
XapakTep MpPOLECCOB B KUBOWM U HEXKUBOU
MIPUPOJE, B3aMMOCBSI3b KOMIIOHEHTOB
9KOCHUCTEMBI, BIUSTHUE JICITEIbHOCTH YEIOBEKA
Ha YKOCUCTEMBI;

— YMEHHE NMPOAHATU3UPOBATH TEXHOTCHHBIC
MOCIIEACTBHS JUIsl OKPYKAIOIIEH cpeibl, ObITOBOM
Y TIPOM3BOJICTBEHHOM JICATEIILHOCTH YCIIOBEKA,;

— FOTOBHOCTBH CAMOCTOSTENLHO TOOBIBATH HOBBIE
Ui ce0sl eCTeCTBEHHO-HAYYHbIE 3HAHUS C
UCIOJIb30BAHUEM JJIS1 3TOTO JOCTYITHBIX
HMCTOYHMKOB WH(MOPMAITUH;

— YMEHHUE YIPABJIATh CBOEH MO3HABATEIBbHOMN
JIeATEIbHOCTBIO, TPOBOJIUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOTO MHTEJUIEKTYAIbHOTO Pa3BUTHS;
—— YMEHHE BBICTpanBaTh KOHCTPYKTHUBHbIE
B3aMMOOTHOLIEHHUS B KOMAH/IE [0 PELICHUIO
00IIMX 3a7a4 B 00JIACTH €CTECTBO3HAHUS,
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Pe3yabTaThl 00y4eHus
(yCBOEHHBbIE 3HAHMS,
OCBOCHHBbIC YMEHHUHA)

OcHOBHBIE MOKA3aTEH
pe3yJibTaToB 00y4eHHsl

- 00BACHATH NPUKIIATHOE 3HAYCHUE BAXKHEUIITHX
JOCTIKEHH B OOJIaCTH €CTECTBEHHBIX HAayK
IUISi:  Pa3sBUTHSL DHEPreTHKH, TPAHCIIOPTA H
CPEACTB CBSI3M, MOJYYEHUS CHHTETUYECKUX
MaTepuajioB €  3aJaHHBIMH  CBOMCTBaMH,
CO3/IaHMs OMOTEXHOJIOT U, JICUCHHUS
MHQPEKITMOHHBIX 3a00JIeBaHUH, OXpaHBI
OKpYKaroLEen Cpeibl;

- BBIJIBUTATh THIIOTE3BI M MpeaiaraTh MyTH HX
MPOBEPKH, JeNaTh BBIBOABI Ha OCHOBE
AKCTIEPUMEHTAIBHBIX JTAHHBIX,
MIPE/ICTaBICHHBIX B BHJE Tpaduka, TaOIHIIbI
WIN JHarpaMMBbl;

5. ATATITAIIASA PABOYEH ITPOT'PAMMBI TP OBYUEHHWH JINII C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbA

AnanTanus pabouelt mporpaMmbl yaeOHOTO TIPEAMETa MPOBOJMUTCS B IENAX OOECreYeHUs
MpaB MHBAIMJIOB M JIUI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHM 3/I0pOBbS Ha TMOJy4YEHHE
npodeCCHOHANTBHOTO 00pa30BaHUs, CO3JaHHMS HEOOXOAMMBIX IS TIOJYYCHHS] CPEIHETO
npodeccuoHaIBbHOT0 00pa30BaHMs YCIOBHH, a TaK)Ke 00eCIIeueHus JOCTHKEHUS 00yIar0 IUMHUCS
WHBATUAAMU U JIMIAMH C OrPAHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI  PE3YJbTaTOB
(hopMHUPOBaHUSI TPAKTUUYECKOTO OTIBITA.

Ocnamenne kabuHeTa Ui TOPOBENCHHS 3aHATUA  JOJDKHO  OTBEYaThb  OCOOBIM
o0pa3oBaTellbHBIM MOTPEOHOCTSIM OOYYaIOUIUXCSl WHBAJIMAOB M JIMI C OrPAaHUYCHHBIMU
BO3MOXHOCTSIMU 3JI0poBbs. KaOuHET noinkeH ObITh OCHAIIeHbl 00OpYIOBAaHUEM M y4eOHBIMU
MECTaMH C TEXHHYECKHMH CpeICTBaMU OOydeHHs IJii OOydaroluXxcs C Pa3iIMYHBIMH BHIAMU
OTpaHUYEHUH 370POBbSL.

OcHallieHre ycTaHaBIMBAaeTCs B KaOMHETE IPU HATUYUHU 00YJaroIIUXCs 10 aJalTHPOBAHHON
o0pa3oBaTelIbHOM TporpaMMe C Y4Y4eTOM HMEIOIIErocsl THMAa HapylleHUH 3/I0pOBbi Y
oOyuaromierocs.

Hoctyn k uHGOPMAIMOHHBIM M OuOIuorpaduveckuM pecypcam, yKa3aHHBIM B paboueit
MIPOrPaMMBI, TOJDKEH OBITh MPECTaBIIeH B popMax, alaiTUPOBAHHBIX K OTPAHUYCHUSIM 3/I0POBbS
o0yuaronuxcs HHBAIKIOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS (HE MEHEE OJIHOTO
BHJIA):

Bo Bpems caMoCTOSATENbHON MOATOTOBKM OOydarolmuecss WHBAIMIBI W JIMIA C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS JOJDKHBI OBITH OOECHEYEHBI JTOCTYIIOM K CETH
HHurepHer.

VYkazannble B M. 4 mporpaMMbl (OPMBI U METOJBI KOHTPOJIA MPOBOJATCS C y4ETOM
OTpaHHYEHUS 37A0POBbs oOyyaronuxcs. Llenpio TeKylero KOHTPOJIA SBISIETCS CBOCBPEMEHHOE
BBISIBIICHHE 3aTPyJHEHUN M OTCTaBaHHs OOYYalOIIETrocs ¢ OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbsSI U BHECEHHE KOPPEKTHBOB B YUEOHYIO IEATEIHHOCTD.

dopma MPOMEKYTOUHOW AaTTECTAIlMM YCTAHABIMBAETCS C YYETOM WHAWBHIyaTbHBIX
MCUX0(U3UUECKUX OCOOEHHOCTEH O0OydJarloluXxcsi WHBAJIMAOB M JIMI[ C OTPaHUYCHHBIMHU
BO3MOHOCTSIMU 37I0POBbs (YCTHO, MUCHBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIbIOTepe, B popme
TECTHPOBAHUS U T.IL.).
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[Ipu nmpoBeneHNN TPOMEKYTOUHOM aTTECTAIUH O0ydJaIOLIeMYCs TIPEAOCTABIISCTCS BpeMs Ha
MOJITOTOBKY K OTBETY, YBEIHMUEHHOE HE O0Jiee UeM B TPH pa3a, yCTAHOBJIEHHOTO ISl IOArOTOBKU
K OTBETY 00y4aIOMMUMCsl, HE UMEIOIIUM OIPAaHHYCHHUN B COCTOSIHUH 3/I0POBbSI.

B (hopMe IIEKTPOHHOTO JOKYMEHTA;
B (opme ayaunodaiina;
- B IIe4aTHOM Gopme Ha s3b1ke bpaiiist. s mui ¢ HapymieHus MU ciryxa:

B IIEYAaTHOU opme;
B (hopMe EKTPOHHOTO JOKYMEHTA.
JUia un ¢ HapyIIEHUsIMU ONIOPHO-JBUTATENILHOTO armapara (He MEHee JIBYXBUJOB):
B IIEYAaTHOH (opme;
B (hopMe IEKTPOHHOTO JOKYMEHTA;
B (hopme ayauodaiina.

s JUI €  HEPBHO-TICUXUYECKHUMU HapyIICHUAMHU (paccTpoiicTBO
ayTUYECKOTO CIEKTpa, HapyllIeHUEe TICUXUYECKOTO Pa3BUTHS):
HCIO0JIb30BAHNE TEKCTA C WILTIOCTPALIUAMU;
MYJIbTUMEIUIHBIE MaTePUAIIBI.

Bo Bpems camocTosiTeNbHON NOATOTOBKM OOydYaroniyecss WHBaIWAbI M JULA C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBbSl JIOJKHBI OBITH OOECleueHbl JIOCTYIOM K CETU
HuTtepner.

Dopmbl U MemMoObl KOHMPOTIA U OYEHKU Pe3YIbmamos 00y4eHus

q)OpMBI U MCETOJbl KOHTPOJIA MPOBOAATCA C€ YYETOM OIpaHUYCHHA 3J0POBbBA
oOyuaronuxcs. Llenpro TeKymero KOHTPOJIS SIBJISIETCS CBOCBPEMEHHOE BBISBIICHUE 3aTPYIHECHUH
W OTCTaBaHMs, OOYYarONmIETOCS C OrPaHMYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBbSI M BHECEHHE
KOPPEKTHBOB B Y4EOHYIO JESITEITHHOCTD.

dopma NPOMEKYTOUHON aTTECTAIlMd YCTAHABIMBACTCS C YYETOM WHIMBHIYAIbHBIX
ncuxoU3NIeCKMX OCOOCHHOCTEH OOyJaromuxcss WHBATUIAOB W JIUI[ C OTrpaHUYCHHBIMU
BO3MO>KHOCTSIMH 3/I0pOBbs (YCTHO, MUCbMEHHO Ha OyMare, MICbMEHHO Ha KOMIIBIOTEpE, B (hopMe
TECTUPOBAHUS U T.II.).

[Ipu mpoBeeHNN POMEKYTOUHOW aTTECTAIlMH O0YJYaroIIEeMyCSIPEI0CTABIISCTCS BPEMsI
Ha TOJATOTOBKY K OTBETY, YBEIMYCHHOE HEe Oojiee YeM B TPU pa3a, YCTAHOBICHHOTO JUIS
MOJITOTOBKH K OTBETY OOYYaIONIMMCS, HE MMCIOLIMM OTPAaHUYCHUN B COCTOSTHUH 3JI0POBbSL.
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