MPOPECCUOHAJIBHAA OBPA3OBATEJILHASL
ABTOHOMHA# HEUKOMMEPIEEC KAs OPTAHM3BALIMS
KM3WIIOPTOBCKUI MHOIOTIPOPUJIBHBIM KOJUIEIDK

Poccniickan Pegepanus
Pecny6iiuxa Marecyan,

368118, r. Keznmopr, Ted.: +7(989) 476-00-15
v.1. Bumnesexoro, 170.

OJIOBPEHO
Ha nenaroruaeckomM cosere No |
ot «29» aBrycra 2024r.

PABOYAS ITPOI'PAMMA YYEBHOU IUCHUIJIVHBI

b/I. 06 EcrecTBO3HaHME

o crenmansaocty 40.02.04 «OpucnpyneHuys»
o nporpamme 6a30BoM NOATOTOBKM
Ha 6a3e OCHOBHOrO 00IEro 00Pa30BaHMUs;
dopma oOy4eHMs — OUHas, 3a04Had
Ksanuduxaiys BEIITYCKHUKA — XOPUCT

Kuzmmopt 2024r.

E- mail: omar.g4san@vandex.ru
, AT R AR e



IMPOPECCHUOHAJIBHAS OBPA30OBATEJIBHASA
ABTOHOMHASI HEKOMMEPYECKAST OPTAHU3AIIUSA
KU3UJIIOPTOBCKHUU MHOT'OITPO®PUJIBbHBIN KOJIE K

Poccuiickas @enepanus
Pecnybumka larecran,

368118, r. Ku3zmwnopr, Teu.: +7(989) 476-00-15

ya1. Bummnesckoro, 170. E- mail: omar.g4san@yandex.ru
OJIOBPEHO VYTBEPXEHO

Ha negaroruyeckom cosere Ne 1 nupektop [IOAHO «KMK» r.Kuzuntopt
oT «29» aBrycra 2024r. O.M.I'acanoB

oT «29» aBrycra 2024r.

PABOYAS TIPOT'PAMMA YUYEBHOM JUCIHUITIJIAHBI

B/I. 06 EcrecTBO3HaHMe

o crietaiabHocT 40.02.04 «OpucnpyaeHus»
0 MporpaMmMe 0a30BOI MOATOTOBKHU
Ha 6a3e OCHOBHOI'O 00IIIer0 00pa3oBaHus;
dbopma oOydeHus: — ouHasi, 3a04Hast
KBanmudukanus BeITYCKHUKA — FOPUCT

Kuznmtopt 2024r.


mailto:omar.g4san@yandex.ru

PaGowass mporpamma yueOHo¥ nucrmuimael BJI. 06 «EctecTBO3HaHUE»
pazpaborana Ha ocHoBe DeaepanbHOI0 TOCYAAPCTBEHHOrO 00pa30BATEIBLHOIO
cragaapra u nporpammsel [IIICC3 TTOAHO «KuzumtopToBCKuii MHOTOTPO(UITHHBII
KOJUIEIIX» TIO CIIeMaIbHOCTH cpeaHero npodeccronanbHoro oopazoanus 40.02.04
IOpucnpyneniusi.

Opranuzanusa-pazpadborunk: [IOAHO «KuzunopToBcKuii MHOTOTIPO(UIBLHBIN
KOJIIEK» T. KHU3WmopT.

Pa3pabotuuk: npenogasarens Juduposa ['ynumar A yaxaMua0BHA



COAEPKAHUE

1. ITACIIOPT PABOYEN ITPOI'PAMMDBbI YYEBHOU

JUCLHUATIIAHBI
2. CTPYKTYPA U COJEPKAHME NPOI'PAMMBI YUEBHOW

JTUCHUTIIMHBI
3. YCJOBUSI PEAJIM3ALIMM YYEBHOM JUCIUATIINHBI

4. OCHOBHBIE TIOKA3ATEJIA PE3YJBTATOB OCBOEHUS
YYEBHO! JUCIUATIINHBI

5. AJATIITAIIUSI PABOYEWM ITPOT'PAMMBI ITPU OBYYEHUUA
JIMI] C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 310POBbS

46



1. TACHOPT PABOYEHN MPOI'PAMMbBI YYEBHOM JUCIIUITIJIMHBI
B/. 06 EcTtecTBO3HAHUE

1.1. Heau u 3agaum y4eOHOM JMCHUNIMHBI

Heabl0 M3y4yeHUs AUCUMIUIMHBI SBJISAKOTCS *OCBOCHHME 3HAHUM O COBPEMEHHOM
€CTECTBECHHO-HAYYHOM KAPTUHE MHpPa M METOJAaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C
HanOoJiee BAKHBIMU UJCSIMU U JIOCTHKEHHUSIMU €CTECTBO3HAHMS, PA3BUTHE TEXHUKHU U
TEXHOJIOTUH.

3agauu uydeHusi y4eOHOM JUCUUILINHBI:

- OBJIQJICHHUE YMEHUSMH TPUMEHSTh IIOJYYEHHbIC 3HAHUSA MJi1 OOBSICHEHUS
SBJICHUM OKPYXAIOIIEro MHUpA, BOCUPUATHS HWH(OOPMAIMU €CTECTBEHHO-HAYYHOTO U
npodeccuoHaIbHO 3HAYMMOTO COJIEPKaHUS; PA3BUTUE UHTEIJUICKTYaJIbHbBIX, - TBOPUECKUX
CIOCOOHOCTEM M KPUTUYECKOTO MBIIUICHUS B XOJAE€ NPOBEACHUS MNPOCTEUIINX
WCCIIEIOBAHNM, aHAIU3a SIBJICHUM, BOCIIPUATUS U UHTEPIPETALMU €CTECTBEHHO-HAYYHOU
uH(popMaIuy;

- BOCIUTAaHUE YOEKJIECHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHHOW MPUPOJBI U
WCIIONb30BaHUsI JOCTH)KEHUW €CTECTBEHHBIX HAyK JUISI pa3BUTHS LUBWIM3ALUUU U
MTOBBIIICHUSI KAYECTBA KU3HU;

- TPUMEHEHHE eCTECTBEHHO-HAyYHbIX 3HaHMA B  NPOPECcCHOHAIBHOU
NEeATEIbHOCTH W IIOBCEIHEBHOM  JKM3HM  id  oOecrmedeHus  O€30IIaCHOCTH
JKA3HEIESITEIbHOCTH; TPAMOTHOI'0O MCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTU;

1.2 Mecto  y4eOHOII  JMCUMIUIMHBI B  CTPYKTYpe  OCHOBHOI
npodeccioHAJIBLHOM 00pa3oBaTe/ibHON mNporpamMmpl: yueOHas auciuiuinHa bJ1.06.
EcrecTBO3HaHMe BXOOUT B 0O0pa3oBaTelbHBIM LUK 0a30BbIX U MPOQHUIBHBIX
JACLUTLINH.

1.3. TpeOoBaHusi K pe3yJbTAaTaAM OCBOECHUSI Y4eOHOMH TUCIUNIMHBI:

B pe3ynbraTte ocBoeHUS yIeOHOM TUCIMILUTMHBI 00 yJarOITUNCS TOKEH 3HATD!

- CMBICT TOHSTHH: €CTECTBEHHOHAYYHBIH METOJ MO3HAHUS, 3JIEKTPOMATHUTHOE
10Jie, JIEKTPOMATrHUTHBIE BOJTHBI, KBAHT, XUMUYECKasl peakiusi, MaKpoMoJeKya, OelokK,
Karanuzarop, hepMeHT, kieTka, nuddepenunanus kierok, JJHK, Bupyc, Ouonornyeckas
3BONIOLIMSA, OuopasHoOOpaszue, OpraHus3M, NOMyJALIMS, JKOCHCTeMa, Ouocdepa,
CaMOOpPraHHu3aLus;

- BKJIAJ] BEJIMKUX YYEHbIX B (JOPMUPOBAHUE COBPEMEHHOUN €CTECTBEHHOHAYYHOM
KapTUHBI MUpA.

B pesynbTaTe 0CBOCHUS TUCHUIUIMHBI 00yYaIOIUNACS TOJIKEH YMeTh:

- NpPUBOAUTH  NPUMEPHl  HDKCIEPUMEHTOB U (WiaM)  HAOIIOJEHUH,
O0OCHOBBIBAIOIINX: CYIIECTBOBAHWE AJIEKTPOMAarHUTHOTO TOJS W  B3aUMOCBS3b
AIEKTPUYECKOT0 U MArHUTHOI'O TOJIEH, BOJHOBBIE U KOPIYCKYJISIPHbIE CBOMCTBA CBETA,
HEOOpaTUMOCTh TEIIOBBIX IPOLIECCOB, 3aBUCUMOCTbh CBOMCTB BEIIECTBA OT CTPYKTYpPBI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTHM XHMHYECKOW pEakKUMh OT TEeMHepaTypbl U
KAaTaJIM3aTOPOB, KJIETOYHOE CTPOEHUE XKUBBIX opraHm3moB, poiab JIHK xax Hocurens



HACJIeICTBEHHOW MH(GOpPMAIIMH, SBOIIOLHUIO KUBOM MPUPOJIbI, PEBPAILECHUS YHEPTUU U
BEPOATHOCTHBIA XapaKTEp MPOLECCOB B KMUBOM M HEXKHUBOM MPUPOJEC, B3aUMOCBSI3b
KOMIIOHEHTOB KOCUCTEMBI, BIIUSIHUE ACSITEIbHOCTH YEIOBEKA HA SKOCUCTEMBI;

- OOBSCHATh NPHUKIAJHOE 3HAYECHHWE BAXKHEUIIMX JIOCTH)KEHUMH B 00JacTh
€CTECTBEHHBIX HAyK JUJIA: Pa3BUTUSA DHEPreTHKH, TPAHCIOPTA M CPEIACTB CBSI3H,
MOJIYYEHUsS] CHHTETUYECKMX MaTepHalioB C 3aJaHHBIMU  CBOWMCTBaMH, CO3/IaHUSA
OMOTEXHOJIOTUH, JIeYeHHs] MH(PEKITMOHHBIX 3a00JIeBaHUM, OXPaHbl OKPY>KAIOIIEH Cpebl;

- BBIJBUraTh T'MIIOTE3bl U MpeajiaraTb NYyTH UX MPOBEPKH, J€laTh BBIBOABI Ha
OCHOBE SKCIEPUMEHTAJIbHBIX JTaHHBIX, MPEACTABICHHBIX B BUJE Tpaduka, TaObauubl WK
JarpamMmMel;

- paboTaTh C eCTeCTBEeHHOHAy4YHOU MH(pOpMAIIUEH, CoAepIKaIleiiCsl B COOOIICHUSIX
CMMU, wuHTepHET-pecypcax, Hay4YHO-TIOMYJSIPHOM JHUTEpaType: BIAAETh METOAAMHU
MOMCKA, BBIJIEIISATH CMBICIIOBYIO OCHOBY U OIIEHUBATH JOCTOBEPHOCTH MH(GOPMALINH

- HCNOJb30BaTh MPUOOPETEHHbIE 3HAHUA M YMEHHUA B NPAKTUYECKON
JIEATENIbHOCTY Y TOBCEJHEBHOM KU3HU MJI1 OLEHKU BJIMSIHUS Ha OPraHu3M YeJIOBEKa
AJIEKTPOMArHUTHBIX BOJIH U PAJIMOAKTUBHBIX U3TyYCHUH.

1.4. PexomeHnayemoe KOJIU4YECTBO YACOB HA OCBOEHHE NMPOrpaMMbl Yy4eOHOM
TUCHMIUIUHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOydatomierocsi 168 gacos;

00s3aTeNIbHON ayIUTOPHOM yueOHON Harpy3ku oOydaromierocs 122 yacos;

CaMOCTOSATENBHOM paboThl 00yyaromerocs 46 4yacos.



2. CTPYKTYPA U COJIEP)KAHUE PABOYEM MPOI'PAMMBI YYEFEHOMN
ANCIUIIJINHBI
2.1. O0bem paboueil mporpaMMbl Y4eOHOM TUCIUILIHUHBI

Bup yueOHoOM padoThI Oovem uacos

MakcumasbHasi yueOHasi HATPy3Ka (Bcero) 168
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpPy3Ka (Bcero) 122
B TOM YHCJIE:

JIeKIIMOHHEBIE 3aHATHS 66

NPAKTUYECKUE 3aHATUS 56
CamocrosiTesibHasi paboTa o0yualouerocsi (Bcero) 46
IIpomexyTouHasi arrectauusi B gopme ougghepernyuposannozo sauéma




2.2. Conepskanue y4eOHOW TUCHMILTUHBI

HanmenoBanue | Coaep:xkaHue y4eOHOIro MaTepuaJia, JiaDopaToOpHble M NPAKTHYECKHe padoThl, camocTosiTeqabHas OO0bem | YpoBeHb
pa3/iesioB u TeM | paGora o0yyalomuxcs, KypcoBasi padot (IPOeKT) (eciu npedycmompensi) 4acoB OCBOEHUA
1 2
Pazoen 1. DU3HKA
Tema 1. Cooeporcanue yuednozo mamepuana 2 1
Beenenne 1} ®uszuka — QyHaamMeHTalbHas Hayka O mpupone. EcTecTBeHHO-HAy4HBIH METO]| MO3HAaHMS, €ro
BO3MOXHOCTHU U T'paHUIBI MPUMCHUMOCTH. EI[I/IHCTBO 3aKOHOB IIpHUPOABLI U COCTaBa BCILICCTBA BO
Bcenennoit. OTKpbITHS B pU3MKE — OCHOBA IIporpecca B TEXHUKE U TEXHOJIOIMH [TPOU3BOJICTBA.
CamocTtosiTesibHast padoTa 00y4YaloIMXCs 2
° BBIITOJIHCHUC JOMAITHUX ITPAKTUYICCKUX 3aIlaHI/Iﬁ 110 JICKIIMOHHOMY KYPCY,
Tewma 1.1. Coaepxanue yueOHOro MmaTepuaJia 6 2
Mexanuka 1

KunemarTuka.

Mexannyeckoe aBuwxeHue. Cucrema ortcuera. Tpaektopuss nBwkeHus. Ilyte. Ilepememienue.
PaBHOMepHOE npsiMonnHEeliHOE ABMKEeHHE. CKOpOCTh. OTHOCUTENBHOCT MEXaHUUECKOTO JIBHIKEHUS.
3akoH cnoxeHuss ckopocteid. ['padukm aBwkeHus. CpeqHssi CKOPOCTh INPH HEPaBHOMEPHOM
JBUKEHUU. MTrHOBEHHass CKOpPOCTb. PaBHOYCKOpEHHOE MpSMOJIUHEHHOE JBUKEHHE. Y CKOpPEHHE!
CBoboaHoe majgenue Ten. KpuBonuHeitHoe nBHXKEeHHE. YTIJIOBask CKOPOCTh. PaBHOMEpHOE IBHKEHHE
10 OKPY’KHOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.
JAunamuka.

Macca u cuna. Bzaumoneiicteue ten. 3akonsl AuHamMuku. Cuiibl B npupone. CriocoObl u3MepeHus
cuwi. MHepuuanbHas cucreMa orcyeTa. 3aKOH BCEMUPHOro TAroteHus. HeBecoMocTb.

3akoHbl coxpaHeHusi B MexaHuke. lmnynbc Tena. 3akoH COXpaHEHHs HMITyJbca. PeakTuBHOE
nBukeHue. Mexanuueckas pabora. MomHocTs. PaboTa cuiibl TATOTEHUS, CHIIBI YIIPYTOCTU U CHUJIBI
TpeHusi. Mexannueckas sHeprus. Kunermueckas nsHeprusi. Kunetnueckass sHeprus U paboral
[lorenumanpHass »HHEpruss B TCpaBUTAMOHHOM mnoje. lloTeHnuManbHass SHeEprust  yHnpyro|
1e(OPMHUPOBAHHOTO TeJa. 3aKOH COXPAaHEHHUs IOJTHON MEXaHUYECKOU SHEPruHu.

JdemMoHcTpanumn

OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUSI.




Bujpl MexaHMUECKOTO JIBUKEHMS.

HNueptHOCTH TEN.

3aBUCUMOCTb YCKOPEHUSI T€JIa OT €r0 Macchl M CUJIbL, IEUCTBYIOLIEH Ha TeIo.
PaBeHCTBO M MPOTHBOIOJIOKHOCT HAIIPABICHUS CUJI J€MCTBUS U IPOTUBOACHCTBUS.
HesecomocTs.

PeakTuBHOE 1BHXKEHUE, MOJIEIIb PAKETHI.

V3meHeHne 2HEpPTUH PU COBEPUICHUN PaOOTHI.

IIpakTH4Yeckoe 3aHATHE
Pemienue 3amau no teme: «Mexanuueckoe aprkeHue. Ilepememenne. [lyts. Ckopoctb. PaBHOMEpHOE
MPSAMOJIMHENHOE IBUKCHHEY.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPSHHS OT BEca Tela.
Pemenue 3amau mo teme: «3akoH coxpaHeHHs] ummynbca. Pabora cuibl. MoiHOCTh. DHeprus. 3akoH
COXpaHEHHUS IMOJTHOW MEXaHUYECKOU SHEPTUMY.

CamocTrosiTesibHast padoTa 00y4ar0IMXcst

. W3Y4YEHHE OTACJIbHBIX TEM, BBIHECEHHBIX Ha CcaMoOCTOsITeNbHOE paccMoTpenue; («llepBblid
pycckuii akaneMuk M.B.JIoMOHOCOBY);
. MO/ATOTOBKA K BBIIIOJHEHUIO KOHTPOJIBHBIX Pa0OT U TECTOB.

Tema 1.2
OcHOBBI
MOJIEKYJIAPHOU
bu3ukn
TEPMOIUHAMUKU

Conep:kanue y4eOHOro MaTepuaJia

4|

1| Monexyasipnasi puzuka.
AToMmHcTHYECKasi Teopusl CTpoeHus BemlecTBa. HaOmioeHust U ONbITHI, MOITBEPKIAIONINE ATOMHO
MOJIEKYJIIPHOE CTPOCHHME BellecTBa. Macchl U pa3Mepbl MOJEKYNI. TerioBoe ABUKEHUE YaCTUIL]
BellecTBa. bpoyHoBckoe aBwkenue. MaeanpHblil ra3. TemnepaTypa Kak Mepa cpeHeld KHHETUYECKOH|
SHEPruu YacTHIl. YPaBHEHHE COCTOSHHUS WICaIbHOTO Tra3a. M3omporecchl W uX Tpaduku.
OObsiCHEHHE arperaTHbIX COCTOSIHUM BellecTBa M (Pa3oBBIX IMEPEXOAOB MEXKIYy HUMU Ha OCHOBE
ATOMHO-MOJICKYJISIPHBIX TIpeacTaBieHuil. CBsi3b MEXIy HaBJICHUEM M CpelHEed KUHETHYECKOH
sHepruedt Momnekyn rasza. PaGora raza. Mopnens xunkoctd. IloBepXHOCTHOE HATSXKEHUE W
cmauuBanue. Kpucrammnueckue u amopgnslie BeniecTna. JKuIkue KpuCcTaibl.

2 | TepMoauHAMHKA.

BuyTpennsis sHeprusi. Pabora m TeruiooTngada Kak CIOCOOBI M3MEHEHHWs BHYTPEHHEH SHEPTUU.




IlepBpiii W BTOpPOM 3aKkOHbI TepMOAMHAMUKH. lIpuHuunel neiicTBug TemnoBbiX MamuH. KII/]
TEIUIOBbIX JBuratesneil. TemjgoBble MamMHBI M WX NPUMEHEHHE. ODKOJIOrMYecKHue MpoOIeMbl,
CBSI3aHHBIC C MPUMEHEHHEM TETIOBBIX MAIlIUH, U TPOOJIEMbI SHEPrOCOePEIKEHUS.
JdemoncTpanuu

JIBuxeHre OpOyHOBCKHX YaCTULL.

Juddysus.

SIBneHus MOBEPXHOCTHOIO HATSYKEHUS U CMauyMBaHMUS.

Kpucramiel, amop@Hble BeleCTBA, )KUIKOKPUCTAIUINYECKHE Tella.

W3MmeHeHne BHyTpeHHEHN 3HEPTUU TeJ MTPU COBEPILIEHUU pabOThI.

IIpakTH4Yeckoe 3aHATHE
Pemienue 3anau no teme: «Pa3mepsl 1 Macca MOJIEKya U aTOMOB. CKOPOCTH JBMXKCHUS MOJIEKYN U UX|
HU3MEPEHUEY.
Pemenue 3amau no teme: «BHyTpeHHsA sHEprus. TenmoeMKocTh. Y ienbHas TeIIOEMKOCTb. Y PaBHEHUE
TETUIOBOTO OasaHcay.

CamocTtosiTesibHast padoTa 00y4YaroImmMXxcs
. MOJIFOTOBKA K BBIIMOJIHEHHUIO MTPAKTUYECKUX Pa0OT: KOHCIEKTUPOBAHUE, O00D JUIAKTUYECKHX|
MaTepHuaoB, aHaIU3 U pedepupoBaHUE METOAMYECKON M Y4eOHOH JUTEepaTyphl IPH BBINOJIHEHUY
CHCTEMBI CAMOCTOSTEJIbHBIX paboT M0 JEKIIMOHHOMY KYPCY;

. MO/ITOTOBKA K BBIIIOJHEHUIO KOHTPOJIbHBIX PabOT U TECTOB.

Tema 1.3
OCHOBBI
AJIEKTPOIMHAMHUKHU

Conep:kanue y4eOHOro MaTepuaJia

DJIEKTPOCTATHKA.

B3anmoneiicTBue 3apssKeHHBIX Tel. ODJIEKTPUYECKHM 3apsl. 3aKOH COXPAaHEHHUs SJIECKTPUYECKOro
3apsiia. 3akoH KynoHa. DiekTpocTaTuyeckoe IoJie, €ro OCHOBHBIE XapaKTEPUCTUKU U CBS3b MEXY|
HUMH.

ITocTOSIHHBIN TOK.

[locTostHHBIN 3neKTpUYecKuid TOK. Clila TOKA, HaNpsKEHUE, FIEKTPUUECKOE COMPOTUBIICHHUE. 3aKOH
OmMa jy1s1 ygacTKa LeNd U MOJIHOM AJIEKTPUUYECKOH 1eTH.

MaruuTHoe moJie.

MarnuTHOE 10JI€ U €r0 OCHOBHBIE XapaKTEPUCTHKHU. J(eicTBHME MArHUTHOTO MOJIsi Ha MPOBOJHUK C




TOKOM.

3akoH AMrnepa. DJIeKTpoABUTraTeb. SABICHUE FJIEKTPOMATHUTHON MHIYKIIUN.
JdemMoHcTpanuun

DneKkTpuszanus Ted.

B3aumMopeiicTBre 3apsoKEHHBIX TEIT.

HarpeBanue npoBOJHUKOB C TOKOM.

OmnsIT OpcTena.

B3anMopeiicTBre MPOBOIHUKOB C TOKOM.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
PaGora snexTpoaBuraTens.

SBneHue HNEKTPOMArHUTHON UHAYKIIHH.

IIpakTH4Yeckoe 3aHATHE

Pemenne 3amau mo Teme: «DJIEKTpPHUECKHE 3apsabl. 3aKOH COXpaHEeHHs 3apsnga. 3akoH Kymona.
DIIEKTPUUYECKOE TTOJIEY.

COopKka 3IeKTpUYECKOI 1IeTIH U U3MEPEHHE CUITBI TOKA U HAMPSDHKEHUS Ha €€ Pa3InYHbIX y4acTKax.
Pemenne 3amau mo teme: «3akoH Oma mna monHod nenu. CoenuHeHHWe NPOBOAHUKOB. Pabora u
MOIIHOCTb 3JEKTPUUYECKOTO TOKAY.

Pemienue 3amau mo teme: «BekTOop WMHAYKIMM MAarHMTHOrO moJjis. JlefCTBHME MAarHUTHOTO MOJIA Ha
MPSIMOJIMHENHBIN MPOBOJIHUK C TOKOM. 3aKOH AMIIEpa.

CamocTosiTesibHast padoTa 00y4ar0Imuxcst

. BBITIOJIHEHHE JIOMAITHUX MPAKTHYECKUX 3aJaHUH 10 JIEKIIMOHHOMY KYpCY;

. W3y4€HUE  OTACNIBbHBIX  TEM, BBIHECEHHBIX ~ HA  CaMOCTOSITEIBHOE  PacCMOTPEHUE;
(«HanoTexHoJOTHsI KaK MPHOPUTETHOE HAIpaBICHUE Pa3BUTHS HAYKH U MPOU3BOACTBA B Poccuiickoi]
denepaumny);

Tema 1.4
Konebauus
BOJIHBI

Conep:kanue yueOHOro MaTepuaa

4|

Mexannueckue KoJ1e0aHus U BOJIHBI.
CBoOoanbie kosebanms. Ilepuosa, yacrorta W ammuintyna kosneOanuid. ['apMoHMUYEcKHe KoJjieOaHUSI.
MexaHI/I‘IeCKI/Ie BOJIHBI U UX BUIBI. 3ByKOBBIe BOJIHBI. YJIBTpa?;ByKOBBIG BOJIHBI. yJIBTpaSByK " C€ro|

10



HCIIOJIb30BAHUE B MEJIUIIMHE U TEXHUKE.
DJIeKTPOMATHUTHBIE K0JIeOaHUS U BOJTHBI.

CBoOOIHBIC 3JIEKTpOMAarHUTHBIE KoseOaHus. KomeOaTenbHBI KOHTYpP. DJIEKTPOMArHUTHOE TIOJIE,
DneKTpOMarHuTHbIE BOJTHBL. CKOPOCTH 3JIEKTPOMATHUTHBIX BOJH.

CBeToBBI€E BOJIHBI.

Pa3BuTHe npeacraBneHuit 0 mpupoie CBeTa. 3aKOHBI OTPAKEHHUS U PEJIOMIICHHUS CBETA.
JIuH3bI.

®opmyiia TOHKOH JIMH3BI.

JdemoHcTpanuu

Konebanus MaTeMaTH4eCKOTO U MPY>KUHHOTO MAasiTHUKOB.

PaGora snexTporeneparopa.

Wznydyenue u npuem 31€KTPOMarHUTHBIX BOJIH.

Paagunocss3p.

Paznoxxenue 6enoro cBeTa B CIIEKT.

Wnrepdepennus u nudpakuus ceera.

OTtpakeHue 1 MPeJIOMIICHHE CBETA.

OnTHueckue npuodopsl.

IIpakTH4eckoe 3aHsATHE
N3yuenue konebaHUi MaTEMaTUUECKOT0 MasiTHUKA.
N3yuenue nuntepdepenuuu u qudpakiuuu cBeTa.

CamocTosiTesibHast padoTa 00y4ar0Imuxcst
) M3y4YeHUE OTIEIBHBIX TEM, BBIHECEHHBIX HA CaMOCTOATENIbHOE paccMoTpeHue; («dusuka u
MY3bIKaJIbHOE UCKYCCTBO. [[BeToMYy3bIKa. »);

Tema 1.5
OJEeMEHTEI
KBaHTOBOM
¢buzuKu

Conep:kanue yueOHOro MaTepuaa

KBanToBbI€ CBONICTBA CBeTA.
KsanrtoBas runotesa [Tnanka. @orosnexkrpudeckuii 3¢ PexT.
du3uka aToma.

11



Mognenu crpoenus aroma. Onbit Pezepdopra.

Pu3HKa ATOMHOI'0 AAPa ¥ 3JIeMEHTAPHBIX YaCTHL.

CoctaB u cTpoeHue aToMHOro sjapa. PannoakTtuBHOCTb. PanuoakTHBHBIE U3IYyYEHHS U X
BO3/ICHICTBUE HA KUBBIC OPraHU3MBI.

JdemoHcTpanuu

dororddexr.

DOTO3JIEMEHT.

N3nydyenue nasepa.

JInnelyaTele CIIEKTPHI PA3JIUYHBIX BELIECTB.

CueTunK HOHU3UPYIOIUX U3JIYYEHHH.

IIpakTH4eckoe 3aHATHE
Pemenne 3amau no teme: «KBanroBas rumnore3a Ilmanka. doronsl. BHemHHWM M BHYTPEHHUU
dhoToanekTpuueckuit 3P hexTy.

CamocTrosiTesibHast padoTa 00y4ar0IMXcst
. HU3YUYCHUC OTHACJIBbHBIX TEM, BBIHCCCHHBLIX Ha CAMOCTOATCIBHOC PACCMOTPCHHC, («q)I/I?;I/ILIeCKI/Ie
METO/IbI UCCTIEIOBAHMUS TAMSITHIUKOB UCTOPUH, APXUTEKTYPHI U IPOM3BEICHUN HCKYCCTBA.»);

Tema 1.6

Conep:xxaHue y4eOHOro MaTepuaJia

Bcenennass u ee
SBOJIFOIHS

Crpoenue u pazputue BeesieHHO.
Mogens pacmupsironiencs BeeneHHOM.
IIpoucxoxnenune CoiHeYHOH CHCTEMBI.
CoBpemenHas (puznyeckast KapTHHA MHpa.

IIpakTH4yeckoe 3aHsATHE
Crtpoenue u pazputue BeenenHom.
[Ipoucxoxnenne ConHEUHON CUCTEMBI.

CamocrosiTesibHast padoTa 00y4YaroImMXCs
. U3y4eHHE OTHEJbHBIX TEM, BBIHECEHHBIX Ha CaMOCTOATENIbHOE paccMmoTpenue; («dusnka B
COBPEMEHHOM LIUPKER);
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2 cemecTp

Pa3zpnen 2.
Xumusl.
Yactp 1. O0masi 1 HeOPraHMYeCKass XUMHs
BBenenue Conep:kanne yyeOHOro marepmuaJia
XuMu4eckasi KapThHa MHpa KaK COCTaBHAs 4YacTh €CTECTBEHHO -
HAy4YHOW KapTUHBI Mupa. Poib XUMHUHM B U3HU COBPEMEHHOIO
oOl1eCTBa.
[IpumeHeHne OCTHKEHUN COBPEMEHHOW XMMHUHM B TYMAaHUTApHOMU
cdepe AesaTeTbHOCTH 00IIeCTRA.
CamocrosiTesibHasi padoTa 00y4arOIIMXCS
Pegeparsl, ciaiiapl. Poias XMMuUM B )KM3HU COBPEMEHHOTO OOIIECTBA
Tema 2. 1. Conep:kanme yueOHOro marepmuaJia
Ocnognrie Ilpeamer xumuu. BemectBo. Artom. Monekyna. XuMuuecKuii
MOHATHS H

3aKOHBbI XUMHH

AJIEMEHT U (POPMBI €r0 CYIIECTBOBAHUS.
IIpocTehie u coxkuble BenecTBa. M3mepenue BemniectBa. OCHOBHBIE
3aKOHbl ~ XUMHUHU.  OTpakeHHe  XHUMHUYECKHUX  CIO)KETOB B
MIPOU3BENCHUAX XY0KECTBEHHOM JINTEPATYPhl U HCKYCCTBA.
JemoncTpanuu. Habop Mozeneit aToMOB 1 MOJIEKYI.

N3mepenue BemniectBa. OCHOBHBIE 3aKOHBI XMMUM. Macca aTOMOB U
MOJIEKYII.

OTHOCUTENBHBIE aTOMHAass W MoJIeKylsipHas Maccbl. KomuuecTBo
BemiectBa. [locrosHass ABoraapo. MonsipHags Macca. 3akoH
ABoraapo. MosispHblid 00beM ra3oB.

KonnuecTBeHHbIE MI3MEHEHHS B XUMUHU KAK YaCTHBIN CITy4ald 3aKOHOB
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nepexo/ila KOJWYECTBEHHbIX W3MEHEHUHM B KayeCTBEHHbIE. M.
B.JIoMOHOCOB — «II€pBBIA PYCCKUN YHUBEPCUTET.
NimrocTpanny 3aKk0Ha COXpaHEHUST MacChl BEILIECTBA.

IIpakTuyeckue padoThl PelieHre 3a1a4 Ha OCHOBHBIE MOHSTHUS U 3aKOHBI XUMUU

CamocrosiTesibHAasi padoTa 00y4arOIMXCst
Pedepatnl, BugeomaTepuaibl. Ajiorponusi MetamioB. M3oronsl Bogopoaa.
O30HOBBIE IBIPHI.

Tema 2.2. Conep:kanne yueOHOro marepmuaJia
Iepuoanyeck OTKpBITHE IEPHOIUIECKOrO 3aKOHA.
HH 3aKOH " [lepuoguueckas  CHCTEMAa  XUMMYECKHX  djeMeHros  J[.U.
[Hepuoanuecka MeHeneesa.
S CUCTEMA 3HaueHre IEPUOANYECKOrO 3aKOHa U I[lepHOJUUYECKON CHCTEMEI
XUMAYECKUX xumudeckux saementoB J[.M. MenpeneeBa sl pa3sBUTHS HAyKH W
JIEMEHTOB MOHMMaHWs XUMHUYECKOM KapTuubl mupa. JI. M. MengeneeB 00
AH. 00pa30BaHMU U FOCYAAPCTBEHHOMN MMOJUTHKE.
Menpeneesa. Hemouncrpanus Pazinaasie  GOPMBI  TEPHOTUYECKON  CHCTEMBI
xumu4deckux 31emenToB .M. Menaeneena.
CamocrosiTesibHasi padoTa 00y4alOIMXCS.
Buneomarepuaibl, pedeparbl, TeCTOBbIe 3a4aHUs. IIPEANOCBUIKA  OTKPHITHS]
nepuoandeckoro 3akoHa. JKusHb u  pesrensHOocTh .M. MenneneeBa. 3HadueHuUe
nepuoanyeckoro 3axkona [[.M1.MenaeneeBa s HayKHu.
Tema 2.3. Conep:kanue yueOHOr0 MmaTepuaa
Crpoenue KoBanieHTHast CBA3b: HENONApHas M moiuspHad. VIOHHas CBA3b.
BelIecTBA.

Kartuons! 1 annonsl. Meramnuueckast CBsi3b. BogopoiHas CBS3b.
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JdeMoHCcTpanus.
OOGpa31ipl BEIMIECTB U MATEPUAIIOB C PA3IUYHBIMHU TUIIAMH XUMHUYECKOU
CBSI3HU.

CamocrosiTesibHasi paboTa
Buneomarepuainsl, pedepathl, TECTOBbIE 3a1aHUsl. BUbI XUMUYECKON CBSI3H.

Tema 2.4.
Bona.
PacTBOpBI

Conep:xanne y4eOHOro MaTepuajia

Boaa. Bonra B mnpupoge, ObITYy, TEXHHKE W Ha THPOU3BOJICTBE.
duznyeckue M XUMHUYECKHE CBOMCTBAa BOJbl. OmNpecHEHHE BOBI.
ArperatHbie COCTOSHUS BOJIbI M €€ MEPEX0/Ibl U3 OJJHOT'O COCTOSIHUA B
IPyroe.

XuMH4YecKre peaKkiuu.

[TonsiTHE O XHMMUYECKOW peaKIUU. THUIbl XUMHUYECKUX PEAKIUM.
CxopocTh peakiuu U (paKTopbl, OT KOTOPHIX OHA 3aBUCHT.
JdemoncTpanuu. PU3ndecKkue CBOMCTBA  BOJABL:  ITOBEPXHOCTHOE
HATSDKEHUE, CMadyhBaHue. XUMHUYECKHE PEAKIUMUA C BbIICICHUEM
TEILIOTHI.

IpakTnueckue pad6otTbl CBoiicTBa BoJbl. CKOPOCTh U TUIIBI XUMHUUYECKUX PEAKIIUIA

CamocrosiTesibHAasi padoTa 00y4arOIMXCS

Buneomarepuainnl, pedgeparsl, TecTOBbIE 3a1aHus. Boga kak peareHt u Kak cpega Jyisl
XUMUYECKOro npoiiecca. Tumnsl pactBopoB. 2Kusznb u nedarenbHocth C. AppeHuyca.

Bxian oTedecTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUU AIEKTPOIUTHUECKON TUCCOIUAINN.
YcTpaHeHue )KeCTKOCTH BOJIbI Ha MPOMBIIIIIEHHBIX MPEINPUITHSIX.

PactBoppl BOKpyr Hac. YCTpaHEHME JKECTKOCTM BOJIBI HAa  IMPOMBIIUICHHBIX

OpeanpUsSTUSX.
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Tema 2.5,

Coaep:kanne yueOHOro Mmarepmuasia

Heoprannuyeck
ue
COeIMHeHMH.

Kanaccnpuxanus HEOPraHu4eCKuX CcOeIUHEeH UM " HX
cBoiicTBa. OKCHUABI, KUCJIOTHI, OCHOBAHMUS, COJIH.

Ilonsitue o rugpoJm3e coJeil. Cpena BOJHBIX PacTBOPOB COJICH:
KUCJasl, HEUTpaylbHas, IIenoyHas. Bopopoxsslii 1okasarens pH|
pacTtBopa.

MeTtanasbl. O0umMe pu3nyeckre 1 XUMUIECKUe CBOMCTBE METAJUIOB.
Hemeranabl. O6mias XapaKTEPUCTHUKA TJIaBHBIX MOATPYIIII
HEMETAJUUIOB HA MPUMEPE TaJIOr€HOB.
Baxueiimme coeauHEHUsT METAUIOB U HEMETAJUIOB B IPUPOJE U
XO34MCTBEHHOM JIESITEIbHOCTH YEIOBEKA.

Memannwt u cniasvi kak xyooscecmeeHuwl mamepuain. CoeouHeHus
Memannoe Kak COCMABHAsl YACmMb CPeocme U300pasumenbHo2o,
uckyccmea. Hememannvt u ux coeounenuss Kax cOCmMasHas 4acmy)
cpeocme uz00pasumenlbHo20 UCKYCCmad.

JdemoHcTpanum.

B3aumonelicTBue MeTauloB ¢ HeMmeTaulamMu (IIMHKa € CEpo,
MIOMUHUS C HOIOM), pacTBOpaMH KHUCIOT W Menoyedl. ['openue
MeTalioB (LIMHKA, jKejie3a, MarHus) B Kuciopoje. B3zaumoneiictBue
Q30THOM W KOHLEHTPUPOBAHHOW CEPHOM KHUCIOT C MEIBIO.
BoccraHoBuTenbHbIE CBOWCTBA METAIIJIOB.

IIpakTHyeckue padoThI
Omnpenenenue pH pactBopa coneil.
BzaumonenicTBre METaaioB ¢ paCTBOPaMM KUCIIOT U COJIEH.

CamocTosiTesibHAsA pa6oTa 00y4arOIMXCH.
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BuaeomarepuaJibl, pedgeparsl, TECTOBbIE 3a]aHNS.

Kucnoret u mienoun B mOBCeOHEBHOM ku3HU. MHaukatopel. Hcnonb3oBaHuE
MHHEPAJIbHBIX KUCJIOT Ha MPSANPHUATHIX pa3tuaHoro npodwmrst. CepHast KUCIOTa — «XJeQ
XUMHUYECKOW MPOMBIILIEHHOCTH». OKCHIBI U COJMM KAaK CTPOMTEIIbHBIE MaTEpUAIIbI.
Uctopus rumnca. [loBapeHHas conb Kak XUMUYECKOE ChIpbe. POllb METAIIOB B UCTOPUH
YEeJI0BEUECKOM LIMBUIIM3aUUU. VCTOpUs OT€UeCTBEHHOM 4epHOW MeTramnypruu. Kcropus
OTEYECTBEHHOW IBETHOW MeTaUTypruu. COBPEMEHHOE METAJUTYPTrUu€CKOe MPOU3BOJICTBO.
CnenuanbHOCTH, CBs3aHHBIE ¢ 00paOoOTKOM MeTamuioB. Poiap MeTaminoB M CIUIaBOB B
HAY4YHO-TEXHUYECKOM mporpecce. Koppo3us MeTaiiioB U CrocoObl 3alTUThI OT KOPPO3UH.

Yactp 2. Oprannyeckas XuMHus

Tema 2.6.

Conepkanne yueOHOro MaTepHuaJia

Opranuueckue
COCUHECHUS

OcHOBHBIC  TMOJIOKEHUSI TEOPUM CTPOCHUSI OPraHMYeCKHUX|
coennHeHnii. MHoroo6pasue xumuueckux coenuHeHuid. [loHsTue
U30MEPUU U TOMOJIOTHH. YTJIeBOAOPOABI

[IpenenbHble W HENpeAeNbHbIE  YIJIEBOAOPOIbl.  Peakuus
nosuMepu3anuu. [IpupoiHbIe ICTOYHUKH YIIIEBOJOPOAOB.
VYrineBonopoabl Kak OCHOBA MEXAYHapOAHOIO COTPYJHUYECTBA WU
BaXHEHIINH UCTOYHUK opMupoBanus Oromkera P.O.
Kucnopoaocoaep:xaniue oprannyecKue BemecTsa.

[IpencraBuTenn KUCIOPOAOCOAECPKAIIMX OPraHUYECKUX COEIUHEHUM:
METWIOBBIA W S3TWJIOBBI CHUPTHI, T[JIMLEPHUH, YKCYyCHas KHUCIOTA.
XKupsl kak cioxHble 3¢Qupbl. YIJEBOABI: IJIOKO3a, Kpaxma,
LEJTI0JI03a.

Ankozonuzm u e2o ompadiceHue 6 Npou3BeOeHUsX X)y00HCeCmEeHHOU|
JUmepamypsl u U300pazumenbHo20 UCKYCCmaa.
A3oTcoep:kamye opranndecKkne coeANHEeHu .
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Amunbl. AmuHokucnotel. benku. Crpoenune u Ouonoruyeckas
(byHKUIMS OEIKOB.

JdeMoHCcTpanuu

[TonydyeHne HSTuieHa W €ro  B3aWMMOJIEUCTBUE C  PACTBOPOM
nepMaHraHara Kamusi, OpoMHON Bojoi. KauecTBeHHass peakius Ha
rinuuepuH. L{BeTHbie peakiuu OenKoB.
IlnacTtmaccesl U Bos1OKHA. [loHsATHE O TIacTMaccax M XUMHUYECKHUX
BOJIOKHax. HarypanbHble, CHHTETUYECKME U UCKYCCTBEHHBIE BOJIOKHA.
Ilpumenenue  nonumepoé 6  NPUKIAOHOM U  KIACCUYECKOM,|
U300pazumenbHOM UCKYCCmEe.
JdemoHcTpanus

Paznuunblie BUABI IJIACTMACC U BOJIOKOH.

IIpakTuyeckue padoTHhI.
CrpoeHue u CBOICTBA YIIIEBOAOPOJOB
Kucnoponoconep:xaiue 1 a30TocoAepKalue OpraHn4ecKue COeINHEHUS

CamocrosiTesibHasi padoTa 00y4Yar0IIMXCH

Buapeomarepuadnl, peeparsl, TECTOBbIC 32JaHUS.

Hcropuss BOSHUKHOBEHUS U Pa3BUTUA OPraHMYECKOM XUMHUU. JKH3Hb U JEATENBHOCTH
A.M. byrneposa. Butanusm u ero kpax. Ponb 0T€4ECTBEHHBIX YYEHBIX B CTAHOBJICHHUH Y|
pPa3BUTUM MHUPOBOM OpraHu4eckol XuMuH. COBpEMEHHBIE NPEICTABIECHUS O TEOPHUHY]
XUMHUYECKOTO CTPOEHUS. ODKOJOTMYECKHME ACIEKThl HCIIONB30BAHUS YIJIEBOJOPOJHOIO
CBIPbsl. DKOHOMUYECKHE aCIIEKThl MEXIYHAPOJHOTO COTPYIHUYECTBA 110 UCTIOJIb30BAHUIO
yIJI€BOJOPOIHOTO ChIpbsi. VcTOpHs OTKpBITHS W pPa3pabOTKH Ta30BbIX U HE(PTAHBIX
MecTopoxaeHul B Poccuiickol @enepauuu. XuMus yri€BOAOPOAHOIO ChIPbI U MO
Oyaymiast mpodeccust. JKupbl Kak NMPOIYKT MUTAHUA U XUMHUYECKOE ChIpbe. YTIIEBOIBI U
UX posib B JKUBOM mpupone. HexBaTka mponoBOJAbCTBUS Kak TIjo0anbHas Npodiema
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YCJIOBCYUYCCTBA U ITYTHU €C PCHICHU .

Tema 2.7. Conep:kanue y4eOHOro Mmarepuaa
Xumust u XuMHSI H OPraHU3M 4YeJI0BeKa.
KH3HD. XUMHYECKUE dJIEMEHTHI B OPIraHU3ME YETOBEKA.
Opranuveckrue 1 HEOPraHUYECKUE BEIIECTBA.
OCHOBHbBIC JKM3HEHHO HEOOXOAUMBIE COCIUHEHUS: OCIKH, KHUPBL,
YTJIEBOJIbl, BUTAMUHBI.
VYrieBoasl - TJIaBHBII UICTOYHUK SHEPTUU OpraHU3Ma.
Ponb xupoB B opraHuzme. XOJECTEPUH U €ro poiib B 30POBBE
yesioBeka. MUHepalibHbIE BEHIECTBA B MPOAYKTaX MUTAHUS, MMUILEBHIC
no6aBku. COanaHCUPOBAHHOE MUTAHUE.
Xumus B ObITY.
Bopma. KauectBo Boabl. Moromme n uuctsamume cpeacrsa. IlpaBuna
O0e3omacHoi  pabOTBI CO  CpeACTBaAMH  OBITOBOM  XUMHH. Ponb
XUMUYECKUX 2TIEMEHMO8 8 JHCU3HU pacmeHnuti. Y0oopenus. Xumuyeckue
cpeocmea 3auumsl pacmeHull.
IIpakTnueckue padoTbl. MUHEpANIbHBIE BEIIECTBA B MPOAYKTAX MNUTAHUSA, NMUIIEBHIC
no6aBku. COamaHCUPOBAHHOE MTUTAHHUE.
CamocrosiTesibHAs pad0Ta 00yYAKOIIMXCH
Buneomarepuadibl, peeparnl, TeCTOBbIC 3aJaHUA. PO XUMUYECKUX BJIEMEHTOB 15
KU3ZHEJEATEIbHOCTH OpraHu3ma. Y 100peHus. XUMUYECKUE CPEACTBA 3alIUThl PACTCHUIA.
CuHTeTHYEeCKHE MOIOLIUE CPEICTBA: JOCTOMHCTBA U HETOCTATKH.
Paznean 3. buoJI0rusi-COBOKYIIHOCTh HAYK O KUBOM mpupoae. Meroabl HAyYHOr0 MO3HAHUSA B
buoJsiorus. OuoJioruu
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BBenenue

Coaep:kanne yueOHOro Mmarepmuasia

Xupas npuposia kak 00bEKT U3y4eHUS OUOJIOTHH.
MeTtonbl uccneqoBaHus KUBOW MpHUpoAbl B Ouosoruu. OnpeneneHue
KU3HU ( C IPUBJICUCHUEM MaTepHaja U3 pa3aesaoB PU3UKU U XUMHUN).
VYPpOoBHM OpraHu3any >KU3HU.

JlemoHcTpanuu

VYpOBHU OpraHu3aluu KuU3Hu. MeTobl NO3HAHMS )KUBOI PUPOABIL.

CamocrosiTesibHasi padoTa 00yYAKOIIMXCH
Buneomarepuanbl, pedeparbl, TecTOBble 3aiaHus. BbisBiaeHue ponu OHONOTUU B
(opMUpPOBaHUU COBPEMEHHOW €CTECTBEHHOIO- HAYYHON KapTHUHBI MUpA.

Tema 3. 1.
Knerka.

Copnep:xanne y4eOHOTro MaTepuaJjia

Uctopuss wuzydenus: kierkd. OCHOBHBIE TOJIOXKEHUS KIETOYHOU
teopuu. Kierka - cTpykTypHO-(QYHKIIMOHAIbHAS (DJIEMEHTapHas)
€AUHNLA KU3HU.

Crpoenune kierku. [IpokapuoThl U 3YKapuOThl — HU3IIME U BBICIIHE
KJIETOUYHbIE OpraHu3Mbl. (OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI
KJIEeTKH 3ykapuor. Kiuerounoe sapo. DyHKUMS sapa: XpaHEHHE,
BOCIIPOM3BEACHUE U Tiepelaya HACIEACTBEHHOM MHQOpMaluu,
PEryJIsins XUMAYECKOW AKTUBHOCTH KJIETKHU.

Crpyktypa W (QYHKIUS XpOMOCOM. AYyTOCOMBI W  IIOJIOBBI®
XPOMOCOMBI.

buonornueckoe 3HaY€HNE XUMUUYECKHUX JIEMEHTOB.
Heopranuueckne BemiecTBa B COCTaBe KIETKM. Poib BOABl Kak
pacTBOpPUTENSE M OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEW Cpelbl
OpraHu3Ma.
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VYTII1eBOABI U TUNUABI B KIIETKE.

CrpykTypa u 6uonoruyeckue pyHKIuu OEIKOB.
CrpoeHre HYKIEOTHUAOB M CTPYKTypa IOJMHYKJIEOTUIAHBIX LEMNeH
JHK n PHK, AT®.
Bupychl u 6akrepuodaru. Heknerounoe crpoeHune, >KU3HEHHBIN UK
U €ro 3aBUCUMOCTb OT KIJIETOYHbIX (OpM KU3HU. Bupycsl -
BO30ynuTenM  MHQPEKIUOHHBIX  3a00J€BaHUW;  MOHATHE 0
OHKOBHpycax. Bupyc wummyHoaepunura  denoeka (BHUY).
[Ipodunakruka BUU-undexnum.

JdeMoHcTpanuu

Crpoenue monekyn 6enka, JIHK. Ctpoenue knerku. CTpoeHHE KIETOK|
POKApUOT U 3yKapuoT. CTpoeHue Bupyca.

IIpakTyeckue padoThbl
HaGumroienue KIeTok pacTeHHid 1MOj MUKPOCKOIIOM Ha FOTOBBIX MHKpOIpenaparax M ux
OIMCAHMUE.
HaOnronenune KJIeToK )KMBOTHBIX 110J, MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEenaparax 1 ux
OIMCaHue

CamocrositesibHasi padora oOyuyaromuxcsi. COBpeMEHHbIE METOJ/Ibl  MCCJICOBAHUS]
kieTku. Mudexunonubsie 3a007€BaHus, BbI3BAHHBIC OAKTEPUSIMU U BUPYCAMHU.

Tema 3. 2.
Opranusm.

Coaep:kanne yueOHOro marepmuaJia

Opranusm — equHoE 11e510e. MHOT0OOpa3nue OpraHu3MoB.
OOMeH BemeCTBOM U DJHEPrued C OKpyKaroleh cpenod Kak
HEOO0XOAMMOE yCIIOBHE CYIIECTBOBAHUS KUBBIX CHCTEM.
CrocoOHOCTP K CaMOBOCIIPOM3BEACHHUIO — OJHA M3 OCHOBHBIX|

O0COOCHHOCTEH KUBBIX OPraHU3MOB. JlelleHne KJIETKH — OCHOBA POCTa,
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Pa3BUTHA U Pa3MHOKEHUSI OPTraHU3MOB.
becnonoe pazmHo)eHuUE.

[TonoBoil mporiecc U MoOIOBOE pa3MHOXKeHUEe. OMmIOAOTBOPEHUE, €ro
OMOJIOTMYECKOE 3HAYCHHE.

ITonsiTue 00 WHIMBU1yaIbHOM(OHTOT€HE3),
AMOPUOHATHLHOM(AMOPHOTEeHe3) W TMOCTIMOPHOHAIIBHOM Pa3BUTHUH
OpTaHu3Ma.

OOuue mnpeAcTaBICHUS O HACIEICTBEHHOCTH W W3MEHYMBOCTH.
['eHeTMYECKast TEPMUHOJIOTUS U CUMBOJIMKA.

3aKOHOMEpPHOCTH  HaclieqoBaHMs. HacienoBaHne TNPHU3HAKOB
yenoBeka.  I[lonmoBeie  xpomocombl.  CIEIUIEHHOE € IOJIOM
HaCJIe/IOBAHUE.

HacnencrBennbie 00J1€3HU YETOBEKA, UX IPUUUHBI M MPOPUITAKTHKA.
['eneTnueckne 3aKOHOMEPHOCTH HU3MEHUMBOCTU. Kiaccudukaiusi
(dhopm u3MeHYBOCTU. BiinsiHue MyTareHoB Ha OpraHU3M 4YeI0BeKa.
[Ipenmer, 3aJ1a4u u METObI CCJICKIIUU. I'enernueckue
3aKOHOMEpHOCTH cenekuuu. Yuenue H.M. BasuimoBa o0 1neHrpax
MHOT000pa3usi ¥ MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUH.
buorexHonorus, ee TOCTUKEHHUS, IEPCIEKTUBBI Pa3BUTHSI.
JlemoHcTpanuu

OOmeH BemiecTB W TPEBpalllEHUE SHEpPruu B KieTke. JlenmeHue
KIeTKU(MUTO3, Meio3). Crocobbsl  0ecrmojioro  pa3MHOMXKEHUS.
OnnonoTBOpeHHE Yy pacTeHUHM U KUBOTHBIX. WHIAMBUIYaIbHO®
pa3BuTHEe opraHu3ma. HacnencTBeHHble OOJE3HM Yy 4elOBEKa.
Bnusitnue ankoronusma, HQpKOMaHUM, KYpEHHUS Ha HACJIEACTBEHHOCTb.
Myranumu. MoaudukanronHas U3MEHUYHBOCTbD. [lenTpsl
MHOT0O0Opa3usi U TNPOUCXOXKJCHUSI  KYJbTYPHBIX  PacTEHUM.
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HckycctBeHHblit oTO0p. MccnenoBanue B o0nacTv OMOTEXHOJIOTHH.
buorexHonorus u reHHas uHxeHepus — TexHosorusa XXI Beka.

IIpakTyeckue padoThbl

Pemrenue 3ieMeHTapHBIX TEHETUYECKUX 3a1a4.
AHaIM3 W OLEHKAa JTHUYECKHX AaCIEKTOB pa3BUTHS HEKOTOPBIX MCCIENOBAHUN B
OMOTEXHOJIOTUH.

CamocTosiTesibHas padoTa 00yYAOIIHUXCH
Buneomarepuanbl, cooduenns, ciaaiabl. BiusHue ankorons, HUIKOTMHA, HAPKOTHUKOB
HA pa3BUTHE OpraHu3Ma. bHOTEeXHOJNOrMs- Hayka Oynaymiero. AHaaW3 W OLICHKA
ATUYECKUX ACTICKTOB Pa3BUTHS HEKOTOPHIX MCCIICIOBAHUN B OMOTEXHOJIOTHH.

Tema 3.3.
Bua.

Copnep:xanue y4eOHOTro MaTepuaJjia

Ponp 3BomONMOHHOTO y4eHHS B (OPMUPOBAHMHM COBPEMEHHOMU
€CTEeCTBEHHOHAYYHOU KapTUHBI MUPA.
Konunenmus Buaa, ero kpurepuu. [lonynsiuust — CTpyKTypHasi €UHUILIA
BUJla W HBomOUMM. JIBwxkymue cuibl 3BOoIMU. CHUHTETHYECKas
TEOpHs BOIIOIUH.
Pesynbratel 3BOmonMu. CoXpaHeHHME MHOrooOpasusi BHJIOB Kak
OCHOBa YCTOMYMBOro pa3Butus Ouocdepbl. [IpuunHbl BbBIMHUpaHUS
BUI0B. brosiornueckuii nmporpecc u perpecc.

['unote3bl NPOUCXOKACHUS KUZHU. Y CIOKHEHHUE KUBBIX OPTaHU3MOB
Ha 3emiie B IMPOLECCE HSBOJIONUU. AHTPONOTr€HE3 U  €rg

3aKOHOMEpHOCTH,  JloKa3aTenbcTBa ~ pOJCTBA  YENOBEKA ¢
MJIEKOTIMUTAIOIIMMHU YKHUBOTHBIMHU.
DKOJIOrHYecKre (axTops aHTpPOIIOTeHe3a: YCIIOKHEHHE

MOIYJISALIMOHHOM CTPYKTYpPbl BHJA, W3TOTOBIIEHUE OpYyAUU TpyAa,
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nepexoq OT pPacTUTEIbHOIO K CMEIIAHHOMY THUIy MHUTaHUS,
WCMOJIb30BaHUE OrHA. [losiBlIeHME MBICIUTENBHONU ESITENLHOCTH U
YIEHOPa3IeJIbHOM PEYH.

[TponcxoxaeHne 4enoBeYecKrx pac.

JleMmoHcTpanuu

Kpurepun Buna. [lonynsauus — cTpykTypHas eIMHULA BUAA, €AUHULY
3BOMIOLMH. JIBWXKylIME€ CWiIbl JBOJIONMU. BO3HUKHOBEHHE W
MHOTOOOpasue TPHUCTOCOOJNICHW y  OpraHm3MoB. Penkue U
Hcye3aronme BU/IBI. JBroKkyime CHUJIBI aHTPOIIOTreHe3a.
[TponcxoxaeHne 4enoBeKa 1 4eJI0BEUECKHUX pac.

IIpakTuyeckue padoThl

Ormmcanune ocoOeli Buaa 1o MOp(OIOrHIeCKOMY IIPU3HAKY.
AHau3 U OIICHKA Pa3TUYHBIX TUITOTE3 MMPOUCX 0K ICHUS KU3HHU.
AHanu3 U OIIeHKa Pa3IUYHBIX TUIIOTE3 MPOUCXOXKICHHS YeTIOBEKA.

CamocrosiTesibHAs padoTa 00yYAOIIMXCH

CoBpeMeHHBbIE B3IJISbI  HA TMPOUCXOXKACHUE YEIOBEKa: CTOJKHOBEHHE MHEHUIA.
AHTpPONIOTEHHOE BJIUSHHUE 3arpsi3HSIONIMX BEIIECTB Ha HKOCUCTEMBI. Bo3neicTBue
AKOJIOTHYECKUX (paKTOPOB HAa OpraHW3M uejoBeKa. Mepbl OXpaHbl )KUBOW MTPUPOJIHL.

Tema 3.4.
JKOCUCTEMBI.

Copnep:xanne y4eOHOTr0 MaTepuaJjia

[Ipeamer u 3ama4M SKOJOTUU: yUy€HHE 00 IKOJIOTMYECKHX (hakTopax,
y4eHHUE O COOOIIECTBAX OpPraHU3MOB, yueHue o orocdepe.
Dkomorudeckue  (GakTophl, OCOOCHHOCTH  HX  BO3JICHCTBUAI.
DKojiornyeckasl XapakTepuctuka Buja. [loHATHE 00 SKOJIOTHYECKHUX|
cuctemax. llenu muranusa, Tpoduyueckue ypoBHU. buoreorneHo3 Kax
HKOCUCTEMA.
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buochepa - rnobanbHas skocuctema. Yuenue B.U.Bepnanckoro o
ouocepe. Ponp kuBBIX opranusmMoB B Ouocdepe. buomacca.
buonornyecknii KpyroBopoT( Ha HpHUMEpPE KPyroBOpOTa YIJIEpOna)
OcHOBHBIE HampaBlieHUs BO3JACHCTBUS uYeloBeka Ha Ouocdepy.

Tpanchopmanus €CTECTBCHHBIX IKOJIOTMIECKUX CHCTEM.
Oco0EeHHOCTH arpod’KOCUCTEM (arpoieHO30B).
JeMoHcTpanuu

Dkonornyeckne PaKkToOpbl U UX BIHMSHUE HA OPTAaHU3MBI. MEXBHUIOBHIE
OTHOIIEHUS: TMapa3uTHU3M, XHUIIHUYECTBO, KOHKYPEHIUS, CUMOHMO3.
SApycHocTh pactutenbHOro cooduectsa. Kpyroopor yriepoga B
ouocdepe. 3anoBeHUKH, 3aKka3HUKH Poccun.

IIpakTunyeckue padorsl. [{enu nutanus, Tpodpuyeckre ypoBHH. 2

CamocrosiTesibHas padoTa 00yYAKOIIHMXCH 1
Cpeabsl oOWTaHMS OpPraHU3MOB: NPHYMUHBI pazHOOOpa3us. AHTPONOTr€HHOE BIUSHUE
3arpsI3HAIONIMX BEUIECTB HAa SKOCHUCTEMBbI. Bo3jaelicTBHE IKOIOTMYECKUX (PAKTOPOB HA
OpraHu3M 4esoBeka. Mephl OXpaHsbl )KUBOM NpHUpoibl. HaydHO- TeXHHYECKui Iporpecc y
poOJIeMbI HKOJIOTHUH.

J1J1st XapaKTepUCTUKN YPOBHS OCBOSHUSI yU€OHOTO MaTepHalia UCIONIb3YIOTCS CIEAYIOINe 0003HAUCHHUS:
1. — o3HaKOMHTENbHBIN (Y3HaBaHUE paHEe U3YUYCHHBIX OOBEKTOB, CBOMCTB);
2. — peTpOIyKTUBHBIN (BBIMIOJHEHUE JACSITEIILHOCTH IO 00pa3ily, MHCTPYKIIUU WIH MO PYKOBOJCTBOM)

3. — IPOAYKTUBHBIN (IIJITAHUPOBAHUE M CAMOCTOSTEIIFHOE BBHITIOJIHEHHE JISATEILHOCTH, PEIICHUE TPOOJIEMHBIX 3a/1a4)
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3. YcioBus peanu3anuu padoyeil mporpaMMsbl Y4eOHOH TUCHMIIUHBI

3.1. TpeOoBaHMsI K MATEPHAIbHO-TEXHUYECKOMY 00ecredeHH IO

HaumenoBanue OcCHaIEHHOCTD IlepeyeHb JIULIEH3MOHHOTO
y4eOHBIX Ka0OMHETOB, y4eOHBIX Ka0OMHETOB, NPOrpamMMHOIo
JJaboparopui, Jaboparopui, obecrieueHust
MOJIUTOHOB MOJIMTOHOB
V4eOHblil KaOUHET - y4eOHbIE MapThl; Consultant+Omnepanuonnas
BJ1.06 - Yy4eOHbIe CTYIIb; cucrema MSWindows 10
«EcTecTBO3HaHUE» - KOMILICKT mebemm Pro. OnepannoHHas
npernoaaBaTesd Ha 1

(JIeKITMOHHBIE U
MPaKTUYECKUE 3aHSATHUS)

[10CaI0YHOE MECTO;

- mkad I y9eOHbIX
rocoomii;

- ayJIMTOPHAs JIOCKa;

HATISAHEBIC ITOCOOMS.

VY4eOHbIli KaOUHET
«KoMmnbproTepHbIN
KJIacc»
(mpakTUyeckue
3aHATHUSA C
HCIIOIb30BaHUEM
NEPCOHAIBHBIX
KOMIIBIOTEPOB).

TexHuueckne cpeacTna
oOy4deHus
(mepcoHaJIbHbIE
KOMITBIOTEPHI) C
BO3MOXHOCTBIO
TIOJIKJTFOYCHUS K
TEIEKOMMYHHUKAIIMOHHOMN
cetu «MHTEpHET» U
JOCTYITY K DJIEKTPOHHO-
OMOJIMOTEYHOM CUCTEME

cuctema MS Windows
XPSP3.

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

[Tpu m3yuenun yuebnou mucrumuinbael b/1.06 «EcTecTBO3HaHMe» B IIENAX

pean3anumn

KOMIICTCHTHOCTHOI'O

moaxoga

HCIIOJIb30BaHbI

AKTHUBHBIC u

UHTEPAKTUBHBIE (POPMBI OOYUEHHUS: JIEKIUSI — KOHPEPEHIIHs, JIEKIUsS — mpodiema,
pelIeHre CUTYallMOHHBIX 3a/1a4, TPYIIOBbIE JUCKYCCUU U UHBIE TPECHUHTH.
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3.2. UupopmanmonHoe odecreyeHrue 00y4eHus: y4eOHOH JUCHMIIUHBI.
3.2.1. IlepeyeHb y4eOHOM JIUTEPATYPbI

OCHOBHBIC HCTOYHUKMH:

1. Jleonosa, I'. I'. buonorus / I'. T'. JleonoBa. — 2-¢ m3x., ctep. — CaHKT-
[TerepOypr: Jlawb, 2023. — 172 c¢. — ISBN 978-5-507-45744-1. — Texkcr:
ANEeKTpOHHEIN //  JlaHb:  2neKTpoHHO-OMOnMoreuHnas cucrema. —  URL:
https://e.lanbook.com/book/282434 (nata obpamienus: 11.04.2023).

2. Jleonosa, I'. I'. Xumus : yuebnoe mocodbue / I'. I'. JleonoBa. — CaHKT-
[TerepOypr : Jlanwp, 2022. — 208 c. — ISBN 978-5-8114-3977-5. — Tekcr :
ANEKTPOHHBIN //  Jlaub : dJEeKTpOHHO-OMOnMoTeuHass cuctema. — URL:

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

Kupcanog, P. I'. ®usuka : meroguueckue ykazanus / P. I'. Kupcanos, T. C.
Hwxapanze, B. M. MuponoB. — Camapa : Cam['AY, 2022. — 80 c. — Teker :
EeKTpOHHBIN //  Jlanb : dnekTpoHHO-OMONMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/259280 (nata oOpamenus: 11.04.2023).

EctecTBO3HaHMEe : ydeOHO-MeTOomMUeckoe mocobue / coctaButenb B. B.
Bacunpuenko. — Coum : CI'Y, 2018. — 36 c. — Tekcr : snekTpoHHbIl // Jlanp :
aJIEKTpOHHO-OMOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/147701
(mata oopamenus: 11.04.2023).

3.2.2. IIpogeccuoHajibHble  0a3bl  JaHHBIX, HH(OPMALUOHHO-
CIpaBOYHbIE CHCTEMbI U HHTEPHET-PecypChl.

1. JIanb. DnexkTpoHHass OMOIMOTEKA

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

HNuTepHer-pecypcenbl:

1. www.  class-fizika. nard. ru («Kmacc'mas  gocka s
TH0003HATEIBHBIX»).

2. www. physiks. nad/ ru («®u3uka B aHUMALIHIX»).
3. www. interneturok. ru («Bumeoypoku mno mpeaMeraMm IIKOJIbHON
IPOrpaMMBbI»).

4, www. chemistry-chemists. com/ index. html (snekTpoHHBIN KypHAaI
«XUMUKHU U XUMUA).
5. www. pvg. mk. ru (onmumnuana «ITokopu BopoObeBbI TOPHI»).

3.2.3. Meroan4yeckue yKasaHus Uil 00y4arouuxcst
10 OCBOCHHUIO IMCUMIIINHBI

Memoouueckue ykazanus 07151 0020MOGKU K 1eKYUOHHHIM 3AHAMUAM

B xome - nekuuil mnpenojaBaTelb W3JAra€T U Pa3bICHSIET OCHOBHBIE,
HauOoee CIOXKHBbIE JUIsi TOHMMAHMS TEMbl, a TaKXKe CBA3aHHbIE C HeH
TEOPETUYECKHUE U MPAKTUYECKHUE MPOOJIEMBI, Ja€T PEKOMEHIAIIUU Ha CEMHUHAPCKOE
3aHATHE M YKa3aHUS HA CAMOCTOSTENbHYIO paboTy.
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B xo00e nexyuonnwvix 3anamuti Heodxooumo:

- BECTH KOHCTICKTUPOBaHWE y4eOHOro maTepuaia, oopamiaTh BHUMaHUE Ha
KaTeropuu, GopMyJIUPOBKH, PACKPHIBAIOIINE COICPIKAHUE TE€X WIIM UHBIX SIBJICHUN
Y MPOLIECCOB, HAYYHBIC BBIBOJbI U MPAKTUYECKUE PEKOMEHAAIINH, TTOJIOKUTENbHBIN
OMBIT B OPaTOPCKOM HCKyccTBe. JKemaTreabHO OCTaBUTHh B pabOYMX KOHCIIEKTax
MoJisi, Ha KOTOPBIX JE€JIaTh TMOMETKM U3 PEKOMEHIAOBAHHOM JIMTEPATYpHI,
JOMOJIHSAIONIME MAaTepuaj MPOCIYIIAaHHOM JEKIUH, a TaKXe IMOJYEPKUBAIOIINE
0COOYIO0 BaXKHOCTh T€X WJIM MHBIX TEOPETUUCCKHUX MOT0KCHHUH.

- 3a7aBaTh IMPEMOJABATEII0 YTOUYHSIOUIME BOIPOCHI C LEIbIO YSACHEHUS
TEOPETUUYECKUX IMOJIOKEHUM, Pa3pELICHUs CIIOPHBIX CUTYAIUH.

- JopabaThiBaTh CBOM KOHCHEKT JICKIIUM, JieJlass B HEM COOTBETCTBYIOIIUE
3aIMCHU W3 JIUTEPATYPhl, PEKOMEHIOBAHHOM IMPEMOAaBaTEIEM U MPEITYCMOTPEHHON
y4eOHOM TpOrpaMMoM - B XOj€ MOJTOTOBKM K CEMHHApaM H3YYUTh OCHOBHYIO
JUTEPATypy, O3HAKOMUTBCS C  JONOJHUTEIBHOW  JUTEpPAaTypoOd, HOBBIMHU
nyOJIMKaAIMSIMHU B TMIEPHOIMYCCKUX M3JIaHMAX JKypHajax, razerax u T.1. [Ipu sTom
y4eCcTh PEKOMEH/IAlMK MperoiaBaTeist U TpeOOBaHUS YUEOHON MPOrpaMMBI.

- TOJFOTOBUTH TE3UCHI JJISI BBICTYIUIGHUM MO BCEM YYEOHBIM BOMIpPOCAM,
BBIHOCUMBIM Ha ceMuHap. ['oToBsCh K JoKiIany win pedepaTUBHOMY COOOIICHHMIO,
oOpamaTbcsi 32 METOAMYECKON MOMOIIBI0 K MpernojaBaTeito, COCTaBUThH IUIaH-
KOHCIIEKT CBOETO BBICTYIUICHHS, IPOJyMaTh MPUMEPHI C IIEIbI0 OOECIICUCHHS
TECHOU CBSI3U U3y4aEMOU TEOPUH C PEATTbHOU JKU3HBIO.

- CBOEBPEMEHHOE M KAaYE€CTBEHHOE BBINIOJTHEHHE CAaMOCTOATEIHHONH PadOThI
Oasupyercs Ha COOJIOJIGHUM  HACTOSIIUMX PEKOMEHJAMd ©  W3YYEHUU
pPEKOMEHIOBaHHOW  suTepaTypbl. CTyIeHT MOXKET  JOMNOJHUTh  CIHCOK
VCTOJIb30BAHHOU JIUTEPATYPbI COBPEMEHHBIMHU HMCTOYHUKAMH, HE
MPEJACTABICHHBIMU B CIIMCKE PEKOMEHIOBAHHOM JIMTEPATyphbl, U B JaJbHEUIIEM
UCIIONIb30BaTh COOCTBEHHBIC TMOATOTOBIICHHBIE Y4eOHBIC MaTepHalbl  IPHU
MOJITOTOBKE MPAKTUYECKUX padoT.

Memoouueckue yKkazauua 014  NHOO20MO6KU K  NPAKMUYECKUM
(cemunapckum) 3aHamuam

HaunHasi moAroToBKy K CEMUHAPCKOMY 3aHSATHUIO, HEOOXOAMMO, TMPEXKIe
BCEro, 00OpaTuTh BHUMAHHUE HAa KOHCIICKT JICKITUH, pa3ienbl yUeOHUKOB M YICOHBIX
ocoOuii, KOTOpPhIE CIIOCOOCTBYIOT OOIIEMY IMPEIACTABICHUIO O MECTE M 3HAUYCHHUU
TEMbl B HM3y4aeMOM Kypce. 3aTeM clielyeT MopadboTath C JAOMOJHUTEIbHOU
JUTEpaTypoOH, cAeNaTh 3alUCH 110 PEKOMEHI0BaHHBIM HCcTOYHMKaM. [loAroToBka k
CEMHHAPCKOMY 3aHSITHIO BKIIIOYAET 2 ATamna:

- 1i1 oTam - opraHu3aIMOHHbIN;

- 20 9TaI - 3aKperieHue U yriryoieHue TeopeTudeckux 3Hanuii. Ha mepsom
Jrarmne

CTYJICHT TUTAHUPYET CBOKO CAMOCTOSITEIIbHYIO padO0Ty, KOTOpas BKIIIOYACT:

- YACHEHUE 3a/IaHusl, BBIJAHHOTO HAa CAMOCTOATENIbHYIO paboTy:

- 1moa0op PEKOMEHIOBAaHHOM JIUTEPaTYPHI,

- COCTaBJICHME IIJJaHa palbOThl, B KOTOPOM ONPEACISIOTCS OCHOBHBIC
MYHKTHI IPEACTOSIIEH MOATOTOBKHU.
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CocraBrieHue IjiaHa JUCHUIUIMHUPYET W TOBBIIIAET OPraHM30BAHHOCTH B
pabote. Bropoii sTam BKIIIOYAeT HEMOCPEACTBEHHYIO IOJATOTOBKY CTYAEHTa K
3aHsaTHIO. HaumHaTe HAgo0 ¢ M3y4EeHHs] PEKOMEHIOBAHHOW JIUTEPATYPHI.
Heo0xoammMo MOMHHUTH, YTO Ha JIGKIMH OOBIYHO pacCMaTpPHUBAETCS HE BECh
MaTepuali, a TOJbKO ero yacth. OcTanpHas €€ 4acTh BOCIIOJIHAETCS B IPOLEcCce
CaMOCTOATENbHOM paboThl. B cBsA3M ¢ 3TuM pabora C PEKOMEHJIOBAHHOMU
auTepatypor obs3aTenpHa. Ocoboe BHHUMaHHE MPU ATOM HEOOXOAMMO OOpaTHUTh
Ha COJIEPKAHUE OCHOBHBIX TMOJOKEHUUA M BBIBOJIOB, OOBSICHEHUE SBICHUU WU
¢akTos, ySICHEHHE PaKTHIECKOTO OPUJIOKEHUSI  PacCMaTPUBAEMBIX
TEOPETHUUECKHUX BONPOCOB. B mporecce 3Toil pabOThI CTYIEHT TOJIKEH CTPEMUTHCS
MOHATh W 3allOMHUTh OCHOBHBIC IOJIOKEHUS pacCMaTPUBAEMOT0 MaTepHaa,
OpUMeEpbl, TOSCHSIOUIME €ro, a Takke pa3o0parbcsi B WLIOCTPATHUBHOM
MaTepualie. 3aKaHYuBaTh MOATOTOBKY CJIEAYET COCTABJICHHEM IUIaHa (KOHCIIEKTA)
no  u3ydyaeMoMy  wmartepuany (Bompocy). OTO  TO3BOJSET  COCTABUTH
KOHIICHTPUPOBAHHOE, CXaToe IPEJCTaBICHHE MO0 H3y4aeMbIM Bompocam. B
npoIiecce TMOATOTOBKM K 3aHATHSIM pPEKOMEHAYETCS B3aMMHOE OOCYXKIeHue
MaTepuana, BO BpeMsi KOTOPOrO 3aKpeIUISIIOTCS 3HaHMS, a TakXke Mprodperaercs
NPAKTUKA B U3JI0KEHUU U PA3bSICHEHUHU MOJIYYSeHHBIX 3HAHUM, PA3BUBACTCS PEUb.

B nHauame 3aHATHS CTYIEHTHI TOJ PYKOBOACTBOM TMpemnojaBarenst Oosee
INIyOOKO  OCMBICIIMBAIOT TEOPETHYECKHME TOJNIOKEHUS TI0 TEeMe 3aHsTusl,
PacKpBIBAIOT U OOBSICHIIOT OCHOBHBIC MTOJIOKEHHUS BHICTYIUICHHUS.

3anucyu MMEIOT MEPBOCTENEHHOE 3HAU€HUE U CAMOCTOSTENbHOM PadOThI
oOyuvaromuxcs. OHM TIOMOTarOT MOHATH MOCTPOEHUE M3YyYaeMOro MaTepuala,
BBIJICTIUTh OCHOBHBIE TOJIOKEHHUS W TPOCIEIUTh UX JIOTUKY. Benenue 3amuceit
CHOCOOCTBYET MPEBPAILCHUIO YTEHUs] B aKTUBHBIN IMpoliecc, MOOMIU3YET, Hapsy
CO 3pUTEIbHOW, W MOTOpPHYI TmamsATh, CleayeT MOMHHTH: Yy CTY/ACHTa,
CHUCTEMAaTUYECKH BEIYIIEro 3alHCH, CO3/1aeTCsl CBOM WHAMBUAYAIbHBIH (OHA
MOJICOOHBIX MaTepUaioB JUisi OBICTPOrO MOBTOPEHHSI MPOYUTAHHOTO, ISt
MOOMIHM3AINH HAKOTUIEHHBIX 3HaHUW. OCOOCHHO BaXKHBI U MOJIE3HBI 3aMHCH TOT/IA,
KOTJla B HHMX HaXOSAT OTPAKEHHE MBICIIH, BO3HUKIIWE TPU CaAMOCTOSATEIHHOMN
pabore. BaxxHOo pa3BHBaTh YMEHHE COIMOCTaBISATh HCTOYHHWKH, IMPOTYMBIBATH
V3y4aeMbli MaTepual.

Bbonbioe 3HaYCHHE uMeeT COBEPILIEHCTBOBAHKE HABBIKOB
KOHCHeKTHpoBaHus. IIpemomaBatens  MOXET  pPEKOMEHIOBAaTh  CTYyIEHTaM
CJIeyIoIe OCHOBHbBIE (DOpMBI 3amucu miiaH (IpOCTOM U pa3BepHYTHIH), BHIITUCKH,
TE3UCHI. Pe3ynpTaThl KOHCIIEKTUPOBAHUS MOTYT OBITh MPEACTABICHBI B PA3IMUHBIX
dbopmax.

[Inan — 3TO cxema MPOYUTAHHOIO Marepuana, KpaTKuil (WiIu MOIPOOHBIN)
NepeYeHb BOMPOCOB, OTPAKAIOLIUX CTPYKTYPY U MOCIEI0BATEIFHOCTh MaTepHaia.
[TonpoOHO cocTaBiIeHHBIN IJ1aH BIIOJIHE 3aMEHSET KOHCIIEKT.

KoHCTeKT — 5 0 cucTeMaTH3UpOBAaHHOE, JIOTHUHOE HM3JIOKEHHE MaTepuala
UCTOYHUWKA. Pa3mdaroTcst 4eThipe TUITa KOHCIIEKTOB.
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IImaH-KOHCHEKT — 3TO paSBepHyTBIﬁ )IeTaJ'II/ISI/IpOBaHHBH\/’I IJ1aH, B KOTOPOM
JOCTAaTO4YHO HOI[pO6HI)Ie 3aIIMCH IIPHUBOAATCA IO TCM ITYHKTAM IUIdHA, KOTOPLIC
HYKIalOTCA B ITIOSICHCHUMU.

TekcTyabHBI KOHCIEKT — 3TO BOCTIPOW3BEACHHE HaMOOJIee Ba)KHBIX
MOJIOKEHUH 1 (PaKTOB MCTOYHHUKA.
CBOOONHBIH KOHCIIEKT — OTO YETKO W KpaTKo CcHOpMyTUpOBaHHBIC

(M3JI0KEHHBIC) OCHOBHBIC TIOJIOKCHHUS B PE3YJbTATe TIIYOOKOTO OCMBICITUBAHUS
MaTepuasiia. B HeM MOryTr HpHUCYTCTBOBAaTh BBIIKUCKH, ILUTATHI, TE3HUCHI; YaCTh
MaTepHalia MOKET OBITh TIPEICTAaBIICHA TUTAHOM.

BBumy TpymoeMKOCTH TOATOTOBKM K CEMHUHApY CIeIyeT MpoayMaTh
AJTOPUTM JIEMCTBUM, €II€ Pa3 BHUMATEIBHO NPOYUTATH 3AIUCU JIEKUHUU U YyKe
TOTOBBIM KOHCIIEKT TI0O TEME CEMHUHapa, TINATeIhLHO NPOJAyMaTh CBOE YCTHOE
BBICTYIIJICHUE.

Ha cemMuHape Kaxaplii €ro ydYacTHHK JODKEH OBITh TOTOBBIM K
BBICTYIIJICHHIO TI0 BCEM TIOCTABJICHHBIM B IUIAHE BOMPOCAM, MPOSBISTH
MaKCHMaJIbHYI0 aKTHBHOCTb IIPU WX PACCMOTPEHUH BBICTYIUICHHE JTOKHO
CTPOUTHCSA CBOOOAHO, YOSIUTETHHO W apryMeHTHpoBaHO HeoOxommmo ciemauTs,
YTOOBI BBICTYIUICHHE HE CBOJUIOCH K PENPOAYKTUBHOMY YPOBHIO (MPOCTOMY
BOCIIPOM3BEACHUIO TEKCTa), HE JOMYyCKaTh W TPOCTOC UTCHUE KOHCIICKTA.
Heobxoanmo, yToObI BBICTYIAIONIUNA MPOSIBIIST COOCTBEHHOE OTHOIICHUE K TOMY,
0 YeM OH T'OBOPHT, BBICKA3bIBAJ CBOC JIMYHOC MHEHHUE, TOHUMAaHKHE, 00OCHOBBIBAI
€ro ¥ MOT CJIeJIaTh MPABUILHBIE BBIBOJIBI M3 CKa3aHHOTO.

BoicTymiienuss apyrux oOydaromuxcsi HEOOXOAMMO BHHUMATEIBHO H
KPUTHUYECKH CIIyIIaTh, IMOAMEYATh OCOOCHHOE B CYXKICHHUSIX OO0ydJarOIIHUXcs,
yJIaBIIMBaTh HEOCTATKU U OMMOKH. [Ipu 3TOM 00paTuTh BHUMAHUE HA TO, YTO €IIIe
He OBLTO CKa3aHO, WIH MOAEPKAaTh U Pa3BUTh HHTEPECHYIO MBICIb, BEICKa3aHHYIO
BBICTYIAIONIMM CTyAeHTOM. M3yueHune cTyneHTaMu (DakTUIeCKOro, MaTepuasia 1o
TE€ME MPaKTUYECKOro 3aHSATHS JIOJDKHO OCYIIECTBIAThCA 3abiaroBpemeHHo. Ilof
(aKTHIECKHM MaTEPHAJIOM CJIEAYeT MOHUMATh CIICIUATBHYIO JIUTEPATyPy MO TEME
3aHATHS, a TAKXKE M0 paccMaTpuBaeMbIM mpoodsiemam. Oco0oe BHUMaHUE CIEAYeT
o0paTUTh Ha JNHUCKYCCHOHHBIC -TCOPETHYECCKHE BOIPOCHI B CHCTEME HM3y4aeMOTO
BONPOCA: HM3YYHUTh DPA3JIUYHbIC TOYKW 3PEHHS] BEIYIIMX YYEHBIX, O0O3HAYHTH
IPOTHUBOPEYHS COBPEMEHHOI'0 3aKOHOJaTeNbCTBA. JJi cucTeMaTr3alii OCHOBHBIX
TIOJIOXKCHUH 110 TEME 3aHSTHsI PEKOMEHIYETCSl COCTABJICHHE KOHCIICKTOB.

OOparuTh BHUMaHUE Ha:

- COCTaBJICHHE CIIMCKa HOPMATHUBHBIX TPABOBBIX AaKTOB M YYEOHOH u
HAyYHOU JIMTEPATyPhI TI0 U3y4aeMOU TeME;

- U3YyYeHHE U aHaJU3 BHIOPAHHBIX UCTOYHUKOB;

-  UW3YyYCHHWE W aHAIW3 MPAKTUKH IO JTAaHHOW TeMme, MPEACTaBICHHOW B
UH(GOPMAIIMOHHO-CIIPABOYHBIX MMPABOBBIX YJIEKTPOHHBIX CUCTEMAaX U Jp.;

- BBINIOJTHEHUE MPEAYCMOTPEHHBIX MPOTPAMMOM 3aJaHUN B COOTBETCTBUH
C TEMAaTHYECKUM TUTAHOM;
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- BBIJEJIEHHE Haubojee CIOXKHBIX U MNPOOJEMHBIX BOIPOCOB TIO
U3y4aeMOM TEME, MOJIYYCHHE pPAa3bsICHEHUM M PEKOMEHIAUMM MO JIaHHBIM
BOIIPOCAM C MIPEMNOIaBATEISIMHU:

Ha WX €XKEHEEIbHBIX KOHCYJIbTAIUAX;

- MPOBEJICHHE CAMOKOHTPOJS IIyTEM OTBETOB Ha BOIPOCHI TEKYIIETO
KOHTPOJISI 3HAaHUM  pEIICHUS MPEJCTABICHHBIX B  Y4eOHO-METOAUYECKUX
Marepuanax.

Memoouueckue yKazanusa no 6blnOJIHEHUI0 1a00pamopHvix padom

[TogroroBky k JsabopaTopHOii paboTe pPEKOMEHAYEeTCs TMPOBOAUTH B
CJEeAYIONIEN MOCIe10BaTENbHOCTH:

- YSACHHUTH TEMY U IIeJIb, IPEACTOSIICH JJabopaTOpHON pPabOTHI;

- U3YYWUTh TEOPETUYECKMA MaTE€pUAl B  COOTBETCTBHM C  TEMOU
nabopatopHOil  pabOThl  (PEKOMEHJIYETCSl HMCIIOJIb30BaTh  PEKOMEHIOBAHHYIO
JUTEPaTypy, KOHCIEKT JIEKIIUHA, yueOHOe mocoOue (MPaKTUKYM IO J1abOpaTOpPHBIM
paboram);

- O3HAaKOMHTHCS C OOOpYJOBAaHMEM M MaTepHallaMH, HCIOJIb3yEeMBbIMU Ha
nabopaTtopHoil  pabore (npu UCIIO0JIb30BAHUU CIIEHATU3UPOBAHHOTO
00opyaoBaHUsI HEOOXOIUMO U3YYUTh OPSAIOK U IIPABUIIA €0 UCTIOIb30BAHMUS ).

Bormpocel, BbIHECEHHBIE AJisI COOECeNOBaHUSA NPH 3allUTe JTa0OpPaTOPHBIX
paboT auCIUIUTHHBI, npeactaBiaeHsl B DOC.

[Ipyu BbIMOTHEHUU J1AOOPATOPHOW pabOThl CTYJAEHTHI JOJDKHBI CTPOTO
cOOJTI0/1aTh, YCTAHOBJICHHBIC MPABHIIA OXPaHBI TPY/IA.

[Ipu BeIMOTHEHNY J1A00PATOPHOM PAOOTHI CTYAEHTAM PEKOMEHTYETCS:

- YSCHUTH 1€Jb, BBITIOJIHAEMBIX 33JJaHUN U CTIOCOOBI UX PEIICHUS;

- 3aJaHMsl, YKa3aHHbIE B JIA0OpAaTOpHOW paboTe BBHINOIHATH B TOU
MOCJIEIOBATEILHOCTH, B KOTOPOM OHU YKa3aHbI B TA0OPAaTOPHOM MPAKTUKYME;

- MpU BHIIIOJIHEHUN MPAKTHUUYECKOTO 3aJIaHHsI U U3YUYEHHH TEOPETUYECKOrO
MaTepualia UCIoJIb30BaTh MOMOIIb MPENoiaBaTes;

- 0o(opMUTH OTYET 110 JJabOpaTOpHOU padoTe;

- OTBETUThH HA KOHTPOJIbHBIE BOIPOCHI.

[Ipu noxaroroBke K 3amure JiabopaTopHOM  palOOThl  CTyACHTaM
PEKOMEHAYETCS:

- TOJTOTOBUTH OTYET I10 JIA0OPATOPHOI padoTe;

- MOATOTOBUTH OOOCHOBAHME, C/ICJIAHHBIX BBHIBOJIOB;

- 3aKpenuTh 3HAHHS TEOPETHUECKOr0 Marephayia Mo TeMe JIabopaTOpHOU
paboThl (PEKOMEH1YETCsI UCTI0JIb30BAaTh KOHTPOJIbHBIE BOMPOCHI);

- 3HATh MOPSAOK IPOBEAEHHUS PACUETOB (ITPOBOJAUMBIX HCCIICIOBAHUMN);

- yMeTb T[IOKa3aTh MW TOSACHUTH TMOPSIOK  HCCIEAOBAaHUN  Mpu
UCIIOJIb30BaHUU CIICIIMAIM3UPOBAHHOTO 000PYIOBAHHS.

Memoouueckue ykazanusa 011 00y4arOuWuxca no 0C60CHUIN) OUCUUNIUHDBL
0J151 CAMOCMOAMENbHOU padomul

Metonuka opraHM3anuu CaMOCTOSATEIBLHON Pa0OTHl CTYJEHTOB 3aBUCHT OT
CTPYKTYp; XapakTepa U 0COOEHHOCTEHN M3ydaeMoi AUCIUIUIMHBI, 00beMa YacoB Ha
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€e  HW3y4yeHHue, 3aJaHuid i1 CaMOCTOSITENbHOM  pabOThl  CTYJEHTOB,
MHIUBHIyaJIbHBIX OCOOCHHOCTEH CTY/IEHTOB M YCIIOBUN y4eOHOMN AEATEIbHOCTH.

[Ipu sTOM mpenoaaBaTenb HAa3HAYAET CTYAEHTAM BapHAaHThI BBIMOJHEHUS
CaMOCTOSATENILHOM  pabOThl,  OCYLIECTBISET  CHUCTEMAaTUYECKHH  KOHTPOJIb
BBINOJIHEHUS CTYJIEHTaMU TpauKka CaMOCTOATENbHON paboThl, MPOBOAUT aHAINU3 U
JIAeT OLEHKY BBIITOJIHEHHON PaOOTHI.

CamocrosiTenbHas paboTa 0OYyYarOMIMUXCS OCYIIECTBISIETCA B ayJUTOPHOM
BHeaynuTopHoil popmax. CamocrosarensHas padora o0ydaronuxcs B ayAUTOPHOE
BpPEMSI MOXKET BKJIIOYATh:

- KOHCHEKTHUpOBaHUE (COCTAaBJIE€HUE TE3UCOB) JIEKIUI, BBIIOJHEHHE
KOHTPOJIBHBIX PalboT;

- paboTy CO CITPaBOYHON U METOIUYECKON JTUTEPATYPOH;
paboTy ¢ HOpMATUBHBIMU IIPABOBBIMH AKTaMU;
BBICTYIUICHHUS C JOKJIalaMH, COOOLIEHUSIMUA HA CEMUHAPCKUX 3aHATHSIX;
3aIUTY BBIMOJIHEHHBIX MIPAKTUYECKUX paldoT;
y4acTU€ B OINEPATUBHOM (TEKYIIEM) ONpPOCe IO OTACIbHBIM TeMam
V3y4aeMOM JUCIUILIHBI,

- ydacthue B cOO€CcelOBaHUAX, JIEJIOBBIX (POJIEBBIX) HIpPAX, AUCKYCCHSX,
KPYTJIbIX CTOJIAX, KOH(PEPEHIIHSIX;

- y4acTHe€ B TECTUPOBAHUU U JP.

CamocTosiTenbHass pabota 00y4aroluxcsi BO BHEAYJUTOPHOE BPEMS MOKET
COCTOSITh

- TMOBTOPEHHUS JIEKUHMOHHOI'O MAaTEpHAIIa;

- MOATOTOBKHU K CEMHHApaM (IIPAKTUUECKUM 3aHITHUSIM);

- U3y4YeHUus yueOHOU M HAYYHOU JTUTEPATYPHI;

- BBIMIOJIHEHUSI PAKTHYECKUX 3a/1aHHI;

- TOJTOTOBKHU K KOHTPOJIBHBIM pab0TaM, TECTUPOBAHHIO U T.1.;

- MOATOTOBKHU K CEMHHApaM YCTHBIX JOKJIAJI0B (COOOIIECHMUI);

- MOATOTOBKU pedepaToB, 3CC€ W HUHBIX UHAUBUAYAIBHBIX MHUCHbMEHHBIX
paboT 3aAaHUIO MTpernoaBaTes;

- BbIJEJICHHE HauboJiee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB 0 M3y4aeMOn
TEME, IMOJYyYEHUE pPa3bACHEHM W PEKOMEHJAUW{ [0 JaHHBIM BOIIpOCaM C
IIPENOJABATENSIMU HA €KEHEACIbHBIX KOHCYJIbTAIUAX;

- TNPOBEICHUE CAMOKOHTPOJISI IYTEM OTBETOB Ha BOIPOCHI TEKYILETO
KOHTPOJISI 3HAHUM.

3.2.4. MeToan4yeckoe yKasaHue 10 NPUMEHEHHUIO 3JIEKTPOHHOI0 00y4YeHHs U
AUCTAHIMOHHBIX TEXHOJIOTHH NPU OCBOCHUM U CIUIJINHBI.
JlucTaHIIMOHHBIE O0pa30BaTENIbHBIE TEXHOJIOTUU TMPUMEHSIOTCS TMPU H3YYCHUU

JUCIUIUIMH B OYHO, OYHO-3a0YHOM U 3a04HOM opMax oOyueHuUs.

OcBoenue y4eOHON JUCUUIUIMHBI B OYHOM (hopme 00ydeHHUsl ¢ MPUMEHEHUEM
JUCTAHIIMOHHBIX  00pa30BaTENIbHbIX TEXHOJOTUA TPUMEHSETCS B  Clydae
YCTAHOBJICHUS KAPAHTUHHBIX MEP, B CBSI3H CO CI0KUBIIMMCS CIOKHOW CAaHUTapHO-
AMUAECMHUOJIOTHYECKOW  OOCTAaHOBKOW WJIM WHBIM OCHOBAaHHEM B  BUAY
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00CTOATENIbCTB HEOIPEACICHHON CUJIbl. 3aHATHS JICKIIMOHHOT'O THUIIA TIPOBOJSITCS
C HCHOJIb30BAaHUEM OTKPBITBIX OHJIAWH-KYPCOB, JIEKIIMA B PEXKUME OHJIANH
KOH(EpEeHIIUN C KOHTPOJIbHBIMH BOIIPOCAMHU JIJII CAMOCTOSATENbHON paOOoThl.

[IpakTuyeckue 3aHsATUS TPOBOISATCS C HCIOIB30BAaHUEM BHUIEO YPOKOB,
Npe3eHTAIMi U BUPTYaJTbHBIX aHAJIOTOB MPUOOPOB, 000PYIOBAHUN, HHBIX CPE/ICTB
00y4YeHHUs UCTIOJIb3YEMBIX B COOTBETCTBHH C COJIEpKAaHUEM Y4eOHOTrO MaTepuara.

CeMuHApCKHE 3aHATHS TPOBOMATCS B PEKUAME BHUACO-KOH(PEPECHIMH C
UCIIOJIb30BaHUE KOHTPOJBHBIX 3aJlaHUM, KOHTPOJBHBIX pPAOOT, MMO3BOJISIOLINX
3aKpEnUTh MOJYYCHHBIC TEOPETUUECKUE 3HAHUS.

JlabopaTtopHbie 3aHATHS MPOBOMASTCS C KCIOJIB30BAHUEM OTKPBITHIX OHJIAWH-
KYPCOB U BHUPTYaAJIbHBIX aHAJIOTOB MPUOOPOB, 00OPYIOBaHUS U HMHBIX CPEJICTB
00y4YeHHs MO3BOJSIOIINX H3YYUTh TEOPETHUECKUN MaTepuanl W MPaKTUYECKHUe
HABBIKU C TOMOIIBIO SKCIEPUMEHTAIBHOTO MOATBEPKICHUS.

Jiist  MaTepuanibHO-TEXHUYECKOro  O0ECleYeHusi  OCBOEHUs  y4eOHOH
JUCIUIUTMHBL C TPUMEHEHHEM JJIGKTPOHHOTO OOY4YeHUS W JUCTaHIIMOHHBIX
oOpa3oBarenbHBIX TexHONoru  ucnonbdyercs ZOOM, WatsApp, Discord,
oOpa3oBaTelbHBIX  TUIAT(HOpM «CucrtemMa  JTUCTAHIIMOHHOTO oOy4eHus
SDO.poanonic.ru », 6a3er nauueix IbC «Jlanb», «IPR books

[Ipy wWcmonb30BaHUU  JUCTAHIIMOHHBIX  O00pa30BATENbHBIX  TEXHOJOTHI
oOy4aronirecs mepeBoAsATCs Ha 0O0yUeHHUs N0 MHAUBUAYATLHOMY y4eOHOMY TIaHy
B KOTOPOM YKa3aHbl TPYJAOEMKOCTb, MOCJICIOBATEIIbHOCTh U3YUCHUS JTUCIUIUTMH
(Momyneli), BUABI Y4EOHOW JMESITEIBbHOCTU (JICKIIMHM, MPAKTUYECKUE 3aHSITHS,
CEMUHAPCKUE 3aHATHS, Ja0OpaTOpHBbIE 3aHSATHS, CaMOCTOATENbHAs paboTa),
dbopMBl  TTPOMEXKYTOYHOM aTTeCTAlluu, OMNPEACISIONINE TOPSIAOK OCBOCHHS
OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl C HCIOIH30BAHUEM JIUCTAHITMOHHBIX
00pa3zoBaTeIbHbBIX TEXHOJIOTHM.
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4. OCHOBHBIE ITIOKA3ATEJIM PE3YJIBTATOB
OCBOEHUA YYHEBHOU JUCIUIIVINHBI
OCHOBHbIE pe3yJbTaThl OCBOEHUS y4€OHOW NHUCHUUIUIMHBI OCYLIECTBIISIOTCS

ImpernoaaBaTciicM B mponcecce

MIPOBEICHUS

MPaKTHYCCKUX 3aHATUMN u

J'Ia60paTOpHI)IX pa60T, a4 TAaKXKC BBIIIOJTHCHUA O6y‘-Ia}OIlII/IMI/ICH HMHAWBUAYAJIbHBIX

3aJaHUN.

Pe3yabTaThl 00yuyeHus
(yCBOEHHBbIE 3HAHUA,
O0CBOEHHbIE YMEHUS)

OcHOBHBIE TOKA3aTeJIN
pe3yJIbTaToB 00y4YeHusl

3HaHus:

- CMBICII ITOHATHUH:
€CTECTBEHHOHAYUYHBIA METOJ] MO3HAHUS,
AJIEKTPOMAarHuTHOE ToJIE,
AJIEKTPOMAarHuTHBIC  BOJHBI,  KBaHT,

XUMHYECKas PEaKIHsi, MaKpOMOJIEKyJa,
OenoK, KaTanu3aTop, (EpMEHT, KIIETKa,
muddepenunanusa kinerok, JIHK, Bupyc,

Ouooruyeckas SBOJTIOIHNS,
ouopazHooOpaszue, OpraHu3M,
MOMYJIAIUS, OKOCHUCTeMa, Oumocdepa,
caMOOpPTaHM3aIUs;

- BKJQA  BEIUKHX  Y4YEHBIX B
dbopmupoBaHue COBpPEMEHHOMU

CCTCCTBCHHOHay‘IHOﬁ KapTHHBI MHpaA.

— YCTOWYUBBIN UHTEPEC K JOCTHKCHUSM B
00J1aCTH €CTECTBEHHBIX HAYK, YYBCTBO
TrOpPJIOCTH 32 POCCUMCKUE €CTECTBEHHBIC
HayKW;

— 00BEKTUBHOE OCO3HAHNUE 3HAYMMOCTH
KOMIIETEHIIMN B 00JIACTH €CTECTBEHHBIX
HayK JIJIs 4YeloBeKa U 00IIecTBa, YMEHUE
YICIIOJIb30BaTh TEXHOJIOTHYCCKHUE
JOCTH>KEHUS B 001aCTU (DU3UKH, XUMUH,
OMOJIOTUH JIJIS TTOBBIIICHHST COOCTBEHHOIO
WHTEJUIEKTYaJIbHOT'O PA3BUTHS B
BBIOPAaHHOM NPO(heCCHOHATBHOM
JeITeIbHOCTH;

Ymenus:

- IPUBOAUTH NPUMEPBI IKCIIEPUMEHTOB
17} (nnn) HaO0JII0ICHU,
000CHOBBIBAIOIIUX CYyILLIECTBOBAHUE
3JIEKTPOMAarHUTHOIO 10JIA U
B3aMMOCBSI3b AIEKTPUYECKOTO 17}
MarHuTHOrO  IIOJI€H, BOJIHOBBIE U
KOPIIYCKYJIIDHBIE ~ CBOMCTBAa  CBETa,

H€O6paTI/IMOCTB TCIUIOBBIX IIPOLCCCOB,

3aBUCHUMOCTh CBOWCTB BEIIECTBA OT
CTPYKTYpBl ~ MOJIEKYJ,  3aBHUCHUMOCTh
CKOPOCTH XHMMHYECKOW PEaKIUu OT
TEMIIEPATYPHI U KaTaJIn3aTopoOB,
KJIETOYHOE CTPOEHUE YKHUBBIX
opranu3moB, poib JIHK kak HocuTens
HACJIECTBEHHOU uH(popmanuuy,
JBOJIIOLIUIO JKUBOU IIPUPOJIBI,
IIPEBPALCHHUS SHEPIruun u

— YMEHUE NPOAaHATU3NPOBATh
TE€XHOT'€HHBIE MMOCIEICTBUS IS
OKpY’Karouien cpefipl, ObITOBOM U
IPOU3BOACTBEHHOH J1€ATENbHOCTH
YeJI0BEKa;

— FOTOBHOCTbH CaMOCTOSITENIbHO JI0OBIBATh
HOBBIE 7151 c€0sl €CTECTBEHHO-HAY4YHbIE
3HAHMSI C UCIIOIB30BAHUEM JIJISI TOTO
JOCTYIHBIX UCTOYHUKOB UH(OpMaLUY;

— YMEHHME YIIPABIISITh CBOEH
[IO3HABATEIbHOM J1€ATEIBbHOCTBIO,
IPOBOJIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO
pa3BUTHS;

—— YMEHHE BBICTPAauBaTh KOHCTPYKTUBHBIE
B3aMMOOTHOIIIEHHS B KOMAH/E MO
perieHnIo o0IMX 3a/1a4 B 00J1aCTH
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Pe3yabTaTnl 00yyeHus
(YyCBOeHHBbIE 3HAHMS,
OCBOCHHbIE YMEHHS)

OcHOBHBIE TOKA3aTeJIH
pe3yJbTaToB 00yUYeHUs

BEPOATHOCTHBIN XapaKTEp MPOIIECCOB B
JKUBOU 51 HEXXUBOM pUpPOoJIE,
B3aUMOCBSI3b KOMITOHEHTOB

DKOCHUCTEMBI, BIMSHUE JEATCIbHOCTHU
YeJIOBEKa Ha DKOCHUCTEMBI,

- OOBACHATH MPUKIATHOE 3HAUYCHUE
BOKHEHIIINX JIOCTHKEHHH B 00JacTH
€CTECTBEHHBIX HAyK JJIsi: Pa3BUTHSA
SHEPreTUKH, TPAHCIIOPTA U CPEACTB
CBSI3M,  TIOJIYYEHHSI  CHUHTETHYECKHX
MATEPUAIOB C 33JaHHBIMHU CBOWCTBAaMH,
co3JaHMsl  OMOTEXHOJOTMM, JIeUEeHUs
WH(EKIIMOHHBIX 3a00JIeBaHUMN, OXpaHbBI
OKPYXaIOUIEH CPEIbL;

- BBIJIBUTaTh THUIIOTE3bl W TIpejjiaraTh
MyTH WX MPOBEPKH, JeNIaTh BHIBOJABI Ha
OCHOBE JKCIEPUMEHTAJIbHBIX JIaHHBIX,
NpeACTaBICHHBIX B BUIE TIpaduka,
TaOJIUIBI WIH TUArPAMMBI;

C€CTECTBO3HAHMUAA,
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5. ATIAIITAIIUSI PABOUYEH ITPOI'PAMMBI ITPU OB YYEHUU
JIML] C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbs

Apantams  pabodeit  mporpamMmbl  ydeOHoi  aumcumuiuHbel - BJ[.06
«EcrecTBO3HaHME» MPOBOAUTCA IIPU peaNM3aluy  aJalTHUBHOM IMPOrpaMMBI
NOJIFOTOBKM ~ CHEUUANINCTOB cpefaHero 3BeHa mno crnenuanbHoctn 40.02.04
«HOpucnpyneniusi» B 1Hemsix oOOeCHeueHHss TMpaBa WHBAIUAOB U JIAI C
OrpaHUYECHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSl Ha TOJy4YeHHE MPO(GECCHUOHATHHOTO
oOpa3oBaHus, CO3/1aHUs HEOOXOTUMBIX TUTA MOJTYYEHUS CpEeIHEro
npo¢eCCUOHAIBHOI0 00pa30BaHUsl YCIOBHM, a TakKe OO0ECHeueHHUs: JOCTHKEHUS
OoOy4aroMMMHUCS MHBAIUAAMU MU JUIAMU C OrPAHUYEHHBIMU BO3MOXKHOCTAMHU
3JI0pOBBS PE3YyIbTATOB (DOPMUPOBAHUS MPAKTUYECKOTO OIBITA.

OcHanienne kabuHeTa JjIsl MPOBECHUS 3aHIATHIM JOJDKHO OTBEYaTh OCOOBIM
o0pa3oBaTeIbHBIM MOTPEOHOCTSM  OOY4YaIOUIUMXCST MHBAJIUJIOB U JIMI[ C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710pOBbsi. KaOMHET NOMKEeH ObITh OCHAIIECHBI
000py/IOBaHUEM U YYEOHBIMH MECTaMU C TEXHUYECKUMHU CPEJICTBAMU OOYUCHHS
JUTSL OOYYarOIUXCS C PA3IMYHBIMU BUJAMU OTPaHUYEHHI 3J0POBBSI.

OcHarleHle yCTaHaBJIMBAETCS B KaOWHETE MPU HATUYUKM OOYYaIOIIMXCA 1O
aJanTUPOBAHHOW OOpa3oBaTEIbHOM MporpaMMe C Y4YETOM HMMEIOIIErocsl THUMa
HapyILEHU 3J0pOBbS y 00Yy4arOIIErocs.

Hoctyn k uHQOpMaMOHHBIM 1 OUOIHOrpadUUecKuM pecypcaM, yKa3aHHbIM
B paboueil mporpaMMebl, TOJKEH ObITh PECTABIEH B (pOpMax, aAanTUPOBAHHBIX K
OTPaHUYEHMSIM 3JI0pPOBbsl O0OYYAIOUIUXCSl WHBAJIUAOB W JIMI] C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMH 3710POBBs (HE MEHEE OJTHOTO BUA):

Bo Bpemst caMocTOsATENbHON MOATOTOBKU 00y4aroLIUecs] HHBAJIUIBI U JIMIIA C
OTrpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbsI IOJKHBI OBITH 00ECTIEYEHbI JOCTYIIOM
K cetu HTEpHET.

[lenpt0 TEKyHIEro KOHTPOJISL SIBISIETCSI CBOEBPEMEHHOE  BBISBJICHUE
3aTPYIHEHU M OTCTaBaHMs OOYYaIOIIErocs C OrPAHMYEHHBIMU BO3MOXHOCTSIMU
3JI0pOBbSI 1 BHECEHHE KOPPEKTUBOB B YUEOHYIO J1€ATEIbHOCTb.

dopma INPOMEXKYTOUHOM aTTECTAllMA  YCTAHABJIMBAECTCA C  Y4ETOM
UHIUBUIYAJIbHBIX MCUXO()U3UYECKHX OCOOEHHOCTEH 00y4YaroIuXcsi MHBAIHUIIOB U
JIMI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsl (YCTHO, MMCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIIbIOTEpE, B JOpME TECTUPOBAHUSA U T.11.).

[Ipu  mpoBeneHWM  MPOMEXKYTOYHOM  aTTeCTallud  OOYYarOIIEeMYCS
IpeoCTaBIsSeTCs BpeMs Ha MOJATOTOBKY K OTBETY, YBEJIMYEHHOE HE 0Ooliee ueM B
TPU pa3a, YCTAHOBJIEHHOrO JUIS MOJITOTOBKM K OTBETY OOy4arolmumcs, He
VMMEIOIINM OTPAHUYEHHUI B COCTOSIHUU 310POBBS.
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