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1. IACHOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI
b/J1.6. ECTECTBO3HAHME

1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMMel

Pabouass mporpamma ydeOHOM aucuuIUIMHBI «EcTecTBO3HaHUE» SBISETCS
YacCThIO IMPOrpaMMbl MOJATOTOBKM CHELHAINCTOB CPEIHErO 3BEHA B COOTBETCTBUU C
®I'OC CIIO cneunansHoctu 44.02.01 [lomkonapHOEe 0oOpa3zoBaHUE IJIsl CTYACHTOB,
ocBauBaromux [IIICC3 Ha 6a3e 0CHOBHOTO 00111€T0 00pa30BaHUsI.

1.2. MecTo y4eOHOWl IUCUMILIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH
CIEeIHATUCTOB CPeIHEro 3BeHa:

VYuebHas nqucuuminHa «EcTecTBo3HaHKME» BXOAUT B IIUKJ YU4€OHBIX TUCIMILIMH
oO1reo0pa3oBarelbHOM  MOArOTOBKM  cnenuanbHocth  44.02.01  JlomkosibHOE
o0pa3zoBaHre T'yMaHUTAPHOTO MPOodUiIs MpodhecCUOHATBPHOT0 00pa3oBaHus.

1.3. eau u 33724 JUCHUILVIMHBI — TPeOOBAaHMSA K Pe3yJIibTATAM OCBOCHUS
TUCUMILUIHHBI:

OcBoeHue  couepxaHust  yueOHOM — muciuiuimHbl  «EcTrecTBOo3HaHME
o0ecrieunBaeT JOCTUKEHUE CTYJEHTAMHU CIICIYIOIINX PE3yJIbTaTOB:
JUYHOCHHbBIX:

- YCTOMYMBBIA UHTEPEC K UCTOPUM U JOCTHXKEHUSIM B 00JIaCTH €CTECTBEHHBIX HayK,
YYBCTBO I'OPIOCTH 32 POCCUICKUE €CTECTBEHHBIC HAYKU;

- TOTOBHOCTh K TPOJODKEHUIO O00pa3oBaHUsl, TOBBIIICHUIO KBATM(PHUKAIMKA B
n30paHHON TIPO(EeCCHOHATBHON JCATEIHHOCTH C HCIOJIb30BaHUEM 3HaHWK B 007acTd
€CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHNE 3HAYMMOCTH KOMITETEHIIMI B 00JIACTH €CTECTBEHHBIX HAYK
JUIS 9eJI0BEKa 1 00ITIeCTBA, YMEHHUE HCTIONIB30BaTh TEXHOIOTMIECKHE TOCTMXKEHHS B 00J1aCT!
(bU3UKY, XUMUU, OHOJIOTUH JIJIS TIOBBIIIICHUS] COOCTBEHHOTO MHTEIUIEKTYTLHOTO Pa3BUTHS B
BBIOpaHHOM NPO(ECCHOHATHEHOM IS TEILHOCTH;

- YMEHHE TMPOAHATM3UPOBATh TEXHOT'CHHBIE MOCICACTBUSI 11 OKPYKAIOIEH Cpeibl,
OBITOBOM U MPOM3BOICTBEHHOM JICITETLHOCTH YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSITEJTEHO JOOBIBATH HOBBIE JJIsi CEOSl €CTECTBEHHO-HAYYHBIC
3HAHUS C UCTIOIB30BAHUEM JIJIS 3TOTO JIOCTYIHBIX KCTOYHUKOB MH(OPMAITIH;

- YMEHHME VYIPABIKATh CBOEW ITO3HABATEIBHOM ACATEIBHOCTBIO, ITPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaIbHOTO Pa3BUTHS,

- YMEHHE BBICTPauBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHUS B KOMAH/IE M0 PELICHUIO
001X 3a71a4 B 00J1aCTH €CTECTBO3HAHNS,

MemanpeomMenHbIX:

- OBJAJICHUE YMEHUSMM M HaBbIKAMU pPa3JIMUHbIX BHJOB I1O3HABATEIbHOM
JIESITEIIGHOCTY JIs1 U3YYEHHUS Pa3HbIX CTOPOH OKPY>KAIOLIETO €CTECTBEHHOI'O MUPA;

- TMPUMEHEHHWE OCHOBHBIX METONOB TO3HAHWS (HAOMIONCHUS, HAYyYHOTO
AKCIIEPUMEHTA) JJIsl U3YYEHHUSI PA3IMYHbIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI MHUPA, C
KOTOPHIMH BO3HHUKAET HEOOXOIMMOCTb CTAJTKUBATHLCS B IMPOQeCcCHOHAIbHOM cepe;

- YMEHHE ONpeeNsTh LIEIM U 33/1aui JIeITeNIbHOCTH, BBIOMPATh CPEACTBA I UX
JOCTH>KEHHUS Ha TIPAKTUKE;

- yMEHHME  WCHOJIb30BaTh  pA3IMYHble  WCTOYHUKM  JUIi  TOJy4EHHs
€CTECTBEHHOHAYYHOM HH(pOpMAlMK U OLIEHUBaTh €€ JIOCTOBEPHOCTb ISl JIOCTHKECHUS
MIOCTaBJICHHBIX 1IEJIEH 1 3a]1a4;



npeomMemHuix:

- c(hOopMUPOBaHHOCTb  TMPEACTABIEHUA O  LIEJIOCTHOM  COBPEMEHHOU
€CTECTBEHHOHAYYHOM KapTUHE MHpa, TMPUPOJIE KAK E€IMHOM LEJIOCTHOM CUCTEME,
B3aMMOCBSI3H YEJIOBEKa, MPUPOJIbl M OOIIECTBA, IPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax
Bcenennois;

- BJIQJICHHME 3HAHUSIMU O HauOoJiee BaKHBIX OTKPBITHSX U JOCTIDKEHHUSIX B 00JIaCTh
€CTECTBO3HAHMS, MOBJMSBIIMX Ha SBOJIOIMIO TMPEJCTABICHUN O MPUPOJE, HAa pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

- c(OpMHUPOBAHHOCT YMEHHUSI TPUMEHSTh ECTECTBEHHOHAYYHBIC 3HAHUS IS
OOBSICHEHHSI OKPYKAIOIINX SBJICHUM, COXpaHEHHs 3I0pPOBbS, oOecriedeHns: Oe30MacHOCTH
KIBHEICATEIbHOCTH,  OCpe)KHOTO  OTHOIIEHMS K TPHPONE,  PAlMOHAIBHOTO
TPUPOJIOTIONB30BAHMS, & TAKKE BBITIOTHEHUS POJIM TPAMOTHOTO TIOTPEOUTEIIS;

- c(hopMUPOBAHHOCTH TPEACTABICHUNA O HAYYHOM METOZE TMO3HAHMS TPUPOALI H
CpEeNCTBAaX W3Y4YEHHUsT Meramupa, MakKpoMUpa W MHKPOMHpPA; BJIAJICHUE IpUEMaMU
€CTECTBEHHOHAYUHBIX HAOJIOJICHU, OMbITOB, WCCJIENOBAHUMM M OLIEHKU JOCTOBEPHOCTH
HOJTy4YEHHBIX PE3yJIbTATOB,;

- BJIaJICHHE TIOHSATHITHBIM aIlliapaToM €CTECTBEHHBIX HAYK, MTO3BOJISIIOIIMM TTO3HABAThH
MHp, Y4acTBOBAaTh B JHUCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOIPOCaM, HCIOJIB30BATh
pa3MYHble UCTOYHHMKU HMH(OpPMAIMK ISl TIOATOTOBKM COOCTBEHHBIX pabOT, KPUTHYECKU
OTHOCHUTKCS K coobtieHusiMm CMU, copepraliiim HaydHyro HH()OpMALIUIO;

- ¢(hOPMHUPOBAHHOCTh YMEHUI TOHUMATh 3HAUMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS
JUTSL KKIOTO YeJloBeKa HE3aBHCHMO OT €ro MpOQeCCHOHATLHON NEITEIbHOCTH, Pa3iniarh
(aKTBI 1 OIIEHKH, CPABHUBATH OIICHOYHBIE BBIBOBI, BUICTh MX CBSI3b C KPUTEPUSIMU OLIEHOK
U CBSI3b KPUTEPUEB C OIPEACICHHOW CHUCTEMOM UEHHOCTEH, OOLIMX 3a1ad B 001acTu
€CTECTBO3HAHMSI.

1.4. KoauyecTBO 4YacoB Ha OCBOCHHE padoyeid mnporpaMmbl y4yeOHO#

TUCHUNIHHBI:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyudatomierocst 201 yacoB, B TOM YHUCIIE:
00s3aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydarornierocs: 134 4acos;
CaMOCTOATENLHOM paboThl 00yJarOIIEerocs, KOHCYIbTanuii 67 4acos.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILJINHBI

2.1. O0bem yueOHO# JUCHUIIMHBI U BUAbI y4eOHOH padoThI

Buj yyeOHoM padoThI Oo6bem yacos
MaxkcumasibHasi yueOHasi HArpy3Ka (Bcero) 201
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 134
B TOM YHCJIE:

IIPAKTUYECKUE 3aHITHUS 52
CamocrosiTesibHasi padoTra o0y4aroumerocss U KOHCYJIbTALUH 67
(Bcero)

[TpomexyTrounas arrectanus B opme qudhepeHInpOBaHHOTO 3a4eTa




2.2. TemaTudeckuii miian u coaep:xxanue yueonou qucuuniannubl bJ/1.6. ECTECTBO3HAHUE

HaunmenoBanue pa3nenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camocCTosITelIbHas paboTa 00yJaromMXCcs, KypcoBas padora (IPOeKT) (eciu npedycmompeHul) 4acoB OCBOCHMSI
1 2 3 4
XUMUA 51
BBeaenne. Xumuueckas 3
KAPTHHA MHPa
Tema 1. Coaep:xxanue yueOHOro MaTepuaJia
Pob xwmun 5 xw3HU 1. Xumuueckas KapTMHAa MHUpPa KaK COCTaBHAas YacCTh €CTECTBEHHOHAYYHON KapTHHBI MUpa. Posb
COBPEMEHHOT0 00IIeCTBa. N N
XUMHUU B KU3HU COBPEMEHHOro oOmiecTBa. [I[puMeHeHne NOCTHKEHU COBPEMEHHOW XMMHUU B
TyMaHUTapHOH cdepe IeATeIBHOCTH O00IIecTBa. XWMHUYECKOE COJep)KaHue y4eOHOM ) 1
nucuuiiuibel - «EcrecTBo3HaHue» mpu  ocBoeHuH crnenuaibHocTedl CIIO rymanuTapHOro
npoduis mpodheccuoHaILHOTO 00pa30BaHMS.
CamocrosiTeibHas padora:
1. [TogroroBuTh pedepaTsl U MPE3CHTAIIMH HA TeMBI: «POJIb XUMHUHU B )KU3HU COBPEMEHHOTO 1 3
oOmiecTBa, MPUMEHEHHUE JOCTUKEHUI COBPEMEHHOM XUMUU B OBITY U TIPOU3BOJICTBEHHON
JIESATETLHOCTH YEJIOBEKAY.
Pa3gen 1. 24
Oo6wmas u
HEOpPraHu4ecKass XuMusi
Conep:xxanue yueOHOro MaTepuaJia:
1. BemectBo. AToM. Monekyna. XuMHUYeCKHi 3JIeMeHT U ()OPMBI €T0 CYIIeCTBOBAHUSI.
Tema 1.1. IIpoctele u cioxHble BemecTBa. OCHOBHBIE 3aKOHBI XUMHUH. [leproandeckuil 3aK0H U 1
OCHOBHBIE TOHSATUI 1 [Tepuoanueckas cucrema xuMuueckux sneMeHToB J[. . MenaeneeBa. OTKpBITHE U 3HAUCHUE 1
3aKOHBI XUMUHU. I13 u [ICXO M. . Menneneesa.
IIpakTHyeckne 3aHATHA
1. OcHOBHBIE TOHATHUS U 3aKOHBI XUMUU ! 2
Tema 1.2. IIpakTuyeckue 3aHATHS 2 2




HaunmenoBanue pa3nenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
IIepuonnueckuii 3aK0H U 1.Ctpoenue aroma. [leproauueckuii 3akoH u [leproanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
[Tepuoanueckas cucrema JI. 1. Menpeneesa
XUMHYECKHX d1eMmenToB /1. W.
MeHneneesa. CamocrosTensHas padora: Monenuposanue [ICXD J[. . Menaeneena 1 3
Conep:xanue yueOHOro MaTepuaJia
1. KoBaneHtHas cBs3b: HemosispHas M nosigspHass. MonHas cBsi3b. KaTHOHBI M aHUOHBIL. 1 1
Tema 1.3. Meramuueckas cBsi3b. BogoponHas cBsi3b.
CrtpoeHue BemiecTna.
IIpakTHyeckue 3aHATHS i )
1. Ctpoenue BemecTBa. Buabl xumudeckoi cBsA3U. THUIIBI KPUCTATUIMUECKUX PEIIETOK.
Coaep:xanue yueOHOro MaTepHaJia
1. Bona B npupoje, ObITy, TEXHUKE U HA TIPOU3BOACTBE. DU3HUECKUE U XUMUYECKHE CBOMCTBA ) 1
BOJbl. OnipecHeHre BOJIbl. ArperaTHble COCTOSIHHS BOJIbI U €€ EPEXObl U3 OJJHOTO arperaTHOro
COCTOSIHHSI B JIPYTO€.
I[IpakTHyeckne 3aHATHSA
Tema 1.4. 0 I} P 5
Bojta. PacTBoper. . I'maponus. Peakunu HOHHOTO 0OMEHa. 2 2
2. OnpeneneHne MacCOBOM JI0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
CamocrosiTenbHas padora:
1. BeimonHeHre MUChbMEHHOTO aHAIN3a YI€OHOH JTUTEPATYpPhl, MPAKTUUECKUX 3a7a4 U TECTOBBIX 3 3
3ajanuii mo BompocaMm: «Boga Bokpyr Hac. PacTBopeHue TBepABIX BEIIECTB U Ta30BY;
«/lucniepcupie cuctemsl. [Iporieccrl, MPOUCXOASIINE B paCTBOPAX».
Coxaepsxanue y4eOHOro MaTepuaJa:
Tema 1.5 1. Iorarue o xuMuyecKor peakuu. THITbl XUMIUecKuX peakiuil. CKOpoCTh peakiiui u (hakTopbl, OT 1 1
XUMHUECKIE pEaKIn. KOTOPBIX OHA 3aBUCHT.
CamocrosiTesibHas padoTa:
1. BeimonHeHNe MUCbMEHHOTO aHaN3a y4eOHOH JIUTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX 5 3

3aJJaHUH 10 TEMaM: ((KJ'IaCCI/I(I)I/IKaI_II/ISI XUMHUYCCKUX peaKHHﬁ)).

Tema 1.6.
Knaccudukanus

Conep:xkaHue y4eOHOT0 MaTepuaJa:

1. Knaccudukanusi HEOpraHmueckux CoeqMHEHU 1 MX cBOKWCTBAa. OKCHUIBI, KHCIIOTHI,




HaunmenoBanue pa3nenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
HEOPTraHUYECKHX ocHoBaHwus1, conu. [Tonsitue o ruaponuse coneit. Cpena BOAHBIX pacTBOPOB colield. Bogopoansiii
COCIMHCHMI U UX CBOHCTBA. | mokasarens pH pacTsopa.
IIpakTnyeckue 3aHATHS
1. Onpenenennie pH pactBopa colieit 2 2
CamocrosiTeibHas padoTa: BeimomHeHNEe MICHEMEHHOTO aHATM3a y4eOHOU JIMTepaTypHI,
MPaKTUYECKHX 3a/1a4 ¥ TECTOBBIX 3ajaHuii 1o Teme: «Knaccudukaius HeopraHuYeCKux 1 3
COCMHEHUH U UX CBOMCTBA.
Tema 1.7. Conep:xanue y4eOHOr0 MaTepuasa:
Mertannbsl. HemeTtaisl. 1. OOmue Gu3uveckue U XUMHUECKUE CBOMCTBAa MeTauioB. OO0IIast XapaKTepUCTHKA TJIABHBIX TIOJIIPYIIIT
HEMETAJUIOB Ha NMPUMEPE T'aJIOTCHOB. Baxwueitmme COCAUHEHNS METAJJIOB U HEMETAJIJIOB B IIPUPOJAC U 1 1
XO35IICTBEHHOM EATEIHOCTH YEII0BEKa.
IIpakTH4yeckue 3aHATHS
1. Merannsl. B3aumopeiicTBue METalIoOB ¢ paCTBOPAMHM KUCJIOT U COJIEH ! 2
CamocrosiTenbHas padora:
1. BrinmonHeHne MTUCEMEHHOTO aHau3a y4eOHO! TUTepaTypsl 1o Bompocy: «Kopposus
MeTaiioB. CriiaBbi». ! 3
Pasnen 2. Opranuyeckast 24
XHUMUSA
Tema 2.1. Copepxanue yueOHOro MmaTepmuasa
OCHOBHBIE T10I0KEHHS 1. Oprannyeckue coenuHeHns. OCHOBHBIE TIOJIOKEHUS TEOPUH CTPOEHUS OPraHUUECKUX 1
TeOpHH CTPOCHHA coeanHeHui. MHOrooOpasue opranndeckux coenquHeHuid. [lonsTue nzomepuu. !
OpraHUYECKUX
COEIAHEHIL. IMpakTuyeckue 3aHsATHS
1. Ctpoenue oprannyeckux coenunennii. Kimaccudukamms. M3omepus. Homenkmnarypa. 1 2
2. KauecTBeHHBIN aHAIN3 OpraHuvecknx coenuHeHuit (OOHapyXeHue yriepoia u BOJIOpoaa).
CamocrosiTeibHas padoTa: BeimonHeHNEe MICHEMEHHOTO aHau3a yueOHO! JTUTepaTyphl,
MPaKTUYECKHX 33/1a4 U TECTOBBIX 33JIaHUM MO TeMe: «I OMOJIOrMYECKUH Psiji aTIKAHOBY. 2 3
Tema 2.2. Conep:xxanue yueOHOro MaTepuaJia 1 1




HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
VYTreBo10pObL. 1. [IpenenbHbie U HENIPEACIIbHBIC YTIAEBOAOPOAbI. Peakius nonmumepusanuu.lIpupoansie
MCTOYHUKHU YIJIEBOJOPOI0B. YTIIEBOJOPO/IbI KAK OCHOBA MEXIYHAPOIHOIO COTPYJHUYECTBA U
BOKHEUIINH UCTOYHHUK (hopMHupoBaHus Oromkera PD.
IIpakTnyeckue 3aHATHS
1. YrieBomopobl: MoJydeHHe U cBoMcTBa 3TuiieHa. CBolicTBa OeH3011a 1 2
2. Pemenue pacueTHBIX 3ajjad ¥ TECTOBBIX 33JJaHUI 110 TEME «Y TII€BOIOPOABIY.
CamocrosiTeibHast padora:
1. BeimonHeHNe MMCbMEHHOTO aHau3a y4eOHO! IUTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX 1 3
3agaHuil mo Teme: «MzomMepust 1 HOMEHKIATypa HEMPEAEIbHBIX YTIEBOIOPOIAOBY.
Tema 2.3. Coaep:xxanue yueOHOro MaTepuaJia
Kucnopoznconepxaiuue 1. I[TpencTaBUTENN KUCIOPOICOAEPKALUX OPraHUUECKUX COETUHEHUI: METUIIOBBIN U 1 1
OpraHMYCCKHe STUJIOBBIN CIIUPTHI, TJIMLIEPUH, YKCYCHAs KUCTI0Ta. JKUPBI Kak CII0KHBIC A(DUPBL. Y TJICBOIBI.
BEILIECTBA.
IIpakTUyeckune 3aHATHSA:
1. [TpakTrueckas pabota «CrupTh»;
2. Pemenne npaktudeckux 3ananuii mo teme «KapOoHOBBIE KUCTOTHI. 5 2
3. KapOoHoBBIE KHCITOTHI (PACTBOPUMOCTH KapOOHOBBIX KUCIIOT B BOJIE; B3aMOJICHCTBHE C
Metautami. [Tomydenue cioxxHoro aupa)y.
CamocrosiTeibHast padora:
1. HO,I[FOTOBKa pe(pepaTa U MPE3CHTALlNU HA TCMBbI: ((AJ'IKOFOJ'II/ISM, €ro I1ocCJICIACTBUA U ) 3
MMPEAYIIPEKACHUCH ; ((HpI/IMeHeHI/Ie YKCyCHOﬁ KHCJIOTEI Ha OCHOBE CBOMCTB. CIIOKHBIE B(IJI/IpI)I B
MpUpOALC, UX 3HAUCHUCH «3HayeHHne YIJIICBOJAOB B JKUBOI MMpUPOALC U JKU3HU YCIIOBCKA».
Tema 2.4. Copaepxxanue y4yeOHOro MaTepuasa
A30TCOzEpIKAILHE 1. A3oTcoaepxaiine opraHn4eckue CoOeIMHeHUsl. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u i !
OpraHuyecKue ouonornueckass Qynkuus OenkoB. [loHsATHE 0 mIacTMaccax W XUMHUYECKHUX BOJIOKHAX.
BCHICCTBA. HarypaibHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
ITnacTmaccht HpaKTuquKne 3aHATHUA:
Y BOJIOKHA 1 2

1. AMI/IHLI, AMHUHOKHCJIOTHI, OcKH: O6paTI/IMa$[ u H€06paTI/IMa$I JACHATypaJIr3alusa OCJIKOB.




HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
CamocrosiTesbHas padora:
[ToaroroBka pedepatoB u cooOuIieHH Ha TeMy: «Poiib OEKOB B AKUBOM MPUPOALY; 1 3
«[IpumeHeHme MOIMMEPOB B MPUKIATHOM U KIACCUYECKOM H300pa3UTEILHOM UCKYCCTBE.
Tema 2.5. Coaepsxanue yueOHOro MaTepuaJia
XuMHsI H OPraHu3M 1. XuMuueckue 3JeMEHThI B OpraHru3Me YeloBeKa. X0JIECTEPUH U €ro pojb B 3JJ0POBbE
YyeJjioBeKa. XUMUS B ObITY. 1 1
yesoBeka. MuHepalibHbIE BEIIECTBA B MPOAYKTAX MUTAHUS, MUIIEBHIE JOOABKH.
C6anancupoBannoe nuranue. Boga. KauecTBo BoabI.
IIpakTHyeckne 3aHATHA
1. [TueBsle no6aBku E B MHILIEBBIX MPOIYKTAX.
2. O6HapyxeHre BUTAMUHOB B MPOJIYKTaX MUTAHUSI. 3 2
Py0e:xublii KOHTpPOIb Nel
CamocrosiTeibHas padora:
1. IToaroroBka pedepaToB u mpe3eHTalUl Ha TEMY «XHUMHS U OPTraHU3M YeJIOBEKa. XUMUS B
OBITY». 2 3
2. CocTaBiieHHE KpOCCBOP/A Ha TeMy: «BuTaMuHbI».
OU3UKA 51
Beenenune 1
Tema 1 ®uszrka - pyHIaMeHTallbHas HayKa o pupojie. EcrecTBeHHOHAYYHBIN METO/ MO3HAHUS, €r0 1 1
BO3MOKHOCTH ¥ T'PaHUIIbI IPUMEHHUMOCTH.
Pa3gen 1. Mexanuka 9
CopaepxxaHue y4yeOHOro MmaTepujia
2 1

Tema 1.1. Kunemaruka

Cucrema orcuéra. MarepuanbHasa Touka. Korna teino MOXXHO CUYMTATh MaTE€pUaIbHOW TOUKOM?
Tpaektopusi, myTh W mnepemenieHne. MrHOBEHHas CKOpOCTh. HarmpaBiieHHMe MrHOBEHHOMH
CKOPOCTH NPU KPUBOJIMHEHHOM JIBH>KEHHH. BeKkTOpHbIE BETUUYMHBI U UX NMpoeKuuu. CroxeHue
ckopocreid. [IpsMonuHeliHOE paBHOMEpHOE JBMKEHHE. YckopeHue. [IpsmonuueriHoe
paBHOYCKOpeHHOe  ABWkeHue. CKOpocTb U NEpeMElleHHEe TMpUu  OPSIMOJUHEUHOM
PaBHOYCKOPEHHOM JBIKeHNH. KpuBonnHeliHoe ABmxkeHue. J[BrkeHune tena, OpoIeHHoro Mol
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HanmenoBanmne pasaciioB
n TEM

ConeprkaHue yueOHOTO MaTepuaiia, 1JabopaTopHble pabOTHI U MPAKTHYECKHIE 3aHATHS,
camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHMS

yIJOM K TOpU30HTY. PaBHOMepHOE ABMKEHHE MO OKPYKHOCTH. OCHOBHBIE XapaKTEpUCTUKU
PAaBHOMEPHOTO JBHXKEHUSI IO OKPYKHOCTH. YCKOPEHHE NIpPU PABHOMEPHOM JBHMXKEHUU 10
OKPYKHOCTH.

IIpakTnyeckue padoTbl

1. Pemenue 3aJa4 110 TEMC «KunemaTuka.

Tema 1.2. lunamuka

Conep:xxanue yueOHOTo MaTepujia

3aKOH MHEpLUUHU U SIBICHUWE HHEpUMH. MHepuualbHbIE CUCTEMBl OTCUETAa W MEPBBIM 3aKOH
Herorona. IlpuHnun ortHOcutensHOCTH [ anmies. Mecro uyenoBeka BO DBcesneHHOM.
['eouentpuueckas cucreMa mupa. ['enuoneHTpuyeckas cuctema mupa. B3aumoneictBus u
cunbl. Cuna ynpyroctu. 3akoH ['yka. M3mepenue cun ¢ momounpio cuibl ynpyroctu. Cuia,
yckopeHue, macca. Bropoii 3akoH Herorona. IIpumeps! npumenenus BToporo 3akona HeroToHa.
Tperuit 3akoHn Hbtorona. Ilpumepbl npumeHeHHs TpeTbero 3akoHa HbroTOHA. 3akoH
BCEMUpPHOIro TAroteHus. ['paBuranmonHas nocrosHHas. Cuina TsokecTd. J[BUKeHHE TOJ
JEHUCTBUEM CHJI BCEMHUPHOIO TATOTEHMs. [[BHKEHHME MCKYCCTBEHHBIX CIIyTHUKOB 3€MIIU U
KOoCcMHUYeCKHX Kopabueid. [lepBasi kocMuueckast ckopocTh. Bropast kocmudeckasi CKopocTb. Bec
1 HEBECOMOCTb. Bec mokosnierocs tena. Bec tena, npuxkyierocs ¢ yckopeHueM. CUIIbI TpEHUS.
Cuna tpenus ckonbxxeHus. Cuna tTpenust nokosi. Cuna tpenust kaueHus. Cusa cCOonpoTUBIIEHUS B
KUAKOCTAX U razax.

IIpakT4yeckune padoThI

2. Pemenue 3aaa4 110 TCMC ((I[I/IHaMI/IKa».

Tema 1.3. 3aK0oHBI
COXpaHeHHs B MeXaHHKe

Conep:xxanue yueOHOTro MaTepuia

Nmnynec. 3akoH coXpaHeHHMs wuMnyibca. PeaktuBHoe nBmxkeHue. OCBOeHHE KocMoca.
Mexannueckast pabota. MomHocTs. PaboTa cuit TsxkecTu, ynpyrocTa u TpeHusi. Mexanundeckas
sHeprus. [lorennmansHas sHeprus. Kunernueckas sHeprusi. 3aKkoOH COXpaHEHUs SHEPTUN

Tema 1. 4. CtaTuka

3anaun craTUKU. AOCOIIOTHO TBEepAOe Telo. [lepeHoc ToOukH NPHII0KEHUsI CUJIbI, AEUCTBYIOLIEH
Ha TBepJoe Teso. PaBHoBecue Tena moJ AeicTBreM Tpex cuil. OOmiue ycaoBHs PaBHOBECHS.

CamocrosiTesibHasi padora: Pemenue 3amad, coctaBieHrne 0000mIaronieil TabauIbl 0 TeMe
«Bupl IBIKEHUS», COCTABIIEHHUE KPOCCBOPIa MO pa3aeny «MexaHuka

Pa3gen 2. OcHOBEI
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HaunmenoBanue pa3nenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
MOJIEKYJISIPHOH (PU3UKH U
TEPMOIUHAMHKH
Conep:kanue y4eOHOT0 MaTepujia
OCHOBHBIE MOJIO)KEHUSI MOJIEKYISIPHO-KUHETHYECKON Teopuu. OCHOBHAs 3aja4a MOJIEKYJISIPHO-
KuHeTH4eckoir Teopuu. KommdectBo BemiectBa. Temmeparypa u e€ m3mepeHue. AOCONMIOTHAs
mkana Temneparyp. ['a3oBbie 3akoHbl. M30mporeccsl. YpaBHEHUE COCTOSAHUS Ta3a. Y paBHEHUE
Tema 2.1. Monekyasipas KﬂaHerOHa.vaaBHeHHe MenneneeBa — Kianeitpona. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO- 2 1
duznKa KMHETUYEeCKOW Teopur. AOCOIIOTHAS TEMIEpaTypa U CPeIHAS KHHETHUECKAas SHEPTUs MOJIEKYJI.
Cxopoctu Mosiekyn. CocrostHusi BemiecTBa. CpaBHEHHE ra3oB, >KMJIKOCTEH M TBEPABIX TeIl.
Kpucransl, amopdHbIe TeNa U )KUJIKOCTH.
CamocrosiTesibHasA padora:
Hanucanue pedepara Ha remy «M.B. Jlomonocos — ocuoBononokuuk MKT» 4 3
Hamnucanue nokmnana mo teme «Kpucrayisl 1 aMop(HBIC BEIIECTBAY
CocraBieHue cpaBHUTENbHOM Tabnuibl «Kpucramnnyeckue 1 aMopQHbIe Tena
Conep:xxanue yueOHOTro MaTepuja
Buytpennsis sHeprusi. CrnocoObl M3MEHEHHS BHYTpeHHEH »Hepruu. KoamdecTBO TEIIOTHI.
IlepBblii 3aKOH TEPMOAMHAMHKHU. TeniaoBble IBUTATENH. XOJOAWIBHUKH U KOHJIUIIMOHEPHI.
Bropoii 3akon TepmoanHaMuki. HeoOpaTuMoCTh MPOIIECCOB U BTOPOM 3aKOH TEPMOTUHAMUKHU. 2 1
DKOJOTUYECKHI 1 3HepreTudeckuil kpusuc. Oxpana okpyxarouieit cpeasl. @a3zoBble EPEXOIbI.
[InaBnenue u kpucrammzauus. Mcnapenne u  konaeHcauus. Kunenue. BiaxHoCTb,
ieMa 2.2. HACBHIIIEHHBI ¥ HEHACBIIEHHBIN IMap.
epMoAMHAMMEKA JlabopaTopHbie padoThI
1. «Onpenenenue ynenbHON TEMIOEMKOCTH TBEPIOTO BEILIECTBAY. 1 2
2. «OnpeneneHrne OTHOCUTENIBHON BIAXKHOCTH BO3/1yXa. 1
IIpakT4yeckue padoThI
3. Pemenue 3amau no reme «MonekynsipHas pusuka. TermnoBsie SBISHUS. 1 2

Pa3gen 3. OcHOBEI
3JIeKTPOAMHAMHUKH
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HaunmenoBanue pa3nenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
Conep:kanue y4eOHOT0 MaTepujia
Tema 3.1. [Ipupona snekTpuuectBa. Ponb 37€KTpUYECKUX B3auUMOJCHCTBUM. J[Ba poaa 3IEKTPUUYECKUX
JJIEKTPOCTATHKA 3apsiioB. Hocurtenu anekTpudeckoro 3apsiia. BzaumoaeicTBue 3neKTpUUYECKUX 3apsoB. 3aKOH
Kynona. Dnektpuueckoe mnoiie.
OnexTpuueckuil ToK. MIcTOUHMKM MOCTOAHHOTO ToKa. Cuina Toka. JlelcTBUS AJIEKTPUUYECKOTO 2 1
TOKA. DJIEKTPUUECKOE CONPOTUBIEHUE U 3akOoH Oma aisa ywyactka nenu. IlocienoBarenbHoe U
napajieibHOe COeIMHEHHsI IPOBOJHUKOB. V3MepeHns cuiibl TOKa U HanpspkeHus. Pabora Toka
Tema 3.2. 3akonbl u 3akoH Jlxoyns — Jlenua. MoutHocts Toka. DJIC ncroununka toka. 3akoH OMa Juisl IOJIHON
MOCTOSIHHOTO TOKA LEMn.
JlaGopaTopHble padoThI
3. «M3yueHue nocie0BaTeIbHOTO U MapaJljIeIbHOTO COEAMHEHUSI IPOBOTHUKOB. ! 2
Conep:xanue yueOHOT0 MaTepuja
DneKTpuyueckas MpOBOJAUMOCTb PA3JIMYHBIX BEUIECTB. DJIEKTPOHHAS MPOBOAUMOCTh METAJIOB.
Tema 3.3. J1eKTpUuecKHil | CrepxnpoBOAMMOCTb.  [IONYMPOBOAHUKH.  DIEKTPHYECKHil TOK B  MOTYTPOBOJHHKAX.
TOK B Pa3JIMYHBIX CpelaX | CoOcTBEHHass M NPHUMECHAas MPOBOJMMOCTH MOJIYNPOBOJHUKOB. [l0TynpoOBOJHUKOBBIM AMO. 1 1
TpaH3uCTOPBI. DNEKTPUUYECKUI TOK B BakyyMe. J(noa. DIeKTpUUecKUil TOK B KUAKOCTAX. 3aKOH
AJIEKTPOJIN3a. DIEKTPUUECKUN TOK B razax. Paspsiapl.
Tema 3.4. MaruuTHoe B3aumoneiicteue TOKOB. BEKTOp MarHMTHONM MHAYKUMM. JIMHMM MAarHUTHOM MHAYKLMH. vCI/ma
Hoe AmMrmiepa. DnexTpousMepuTelbHble NpuOopbl. I'poMkoroBoputens. MarHuTHblE CBOMCTBA
Beniectsa. Cuia JlopeHna.
OTKppITHE DJIEKTPOMArHUTHOM MHAYKIUU. MarnutHsli notok. [IpaBuno Jlenna. 3akoH
NIEKTPOMAarHUTHOW  MHAYKIMHM. BuxpeBoe anektpuueckoe mnoine. OIJC  uHIAYyKIUU. 2 1
Camounnnykuus. MaayktuBHOCTE. [IpuHIMI IelicTBHS anekTporeHeparopa. I[lepeMeHHbIN TOK.
Tema 3.5. Tpancdopmarop. IlpousBoacTBo, mepenaya u norpediieHHe 3aeKTpodHepruu. [Ipobiemsl
DJIEeKTPOMATrHUTHAS sHeprocOepexxkeHus. TexHrnka 0e30MacHOCTH B OOpAIeHUH C DJIEKTPUUECKUM TOKOM. DHEpPrus
HHAYKUHUSA MarHMTHOTO TOJIS TOKA. DJIEKTPOMArHUTHOE M0JI€. DJIEKTPOMAarHUTHBIE BOJIHBI.
IIpakTnyeckne padoTsl | 5

4. Pemenwe 3amaq «OCHOBBI AJIEKTPOIUHAMUKIY.
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HanmenoBanmne pasaciioB
n TEM

ConeprkaHue yueOHOTO MaTepuaiia, 1JabopaTopHble pabOTHI U MPAKTHYECKHIE 3aHATHS,
camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHMS

CamocrositesbHas padora: [lonroroska pedepara:

l.Ilpumenenune anekTponu3a B TexHuKe. lIpeBpallleHne XHMMHUYECKOW DHEPrUM B
3JIEKTPUYECKYIO. | albBAaHMYECKUE AIEMEHTBI. AKKYMYJIATOPBI.

2.Tunel caMOCTOSITENBHOIO pa3psiia U MX IPUMEHEHHE B TEXHHUKE. MoiHus. 3ammra oT
MosiHuM. [IpuMeHenune mia3mel.

3.O5eKTPOHHBIE JJaMIIbL: JUOJ, TPUOJ. DIEKTPOHHbIE IIyUKU. DIEKTPOHHO-Ty4YeBas TpyoOKa.
4.Buxpesble TOKU. POJIb MarHUTHBIX TOJIEH B SABJICHUAX, Ipoucxotaumx Ha ConHLeE.
5.CaMOMHAYKINS, B3AUMOUHIYKIIMS: IPUMEHEHHE.

6.ABTOKONIE0aHMS. ['eHepaTop He3aTyXaroMX KojaeOaHuH.

7.3Byk. CKOpoCTb 3ByKa. YbTpa3Byk. [I[pumeHenue ynbrpa3Byka.

8.Nutepdepennss B ToHkuUX 1ieHKax. [lomocel paBHOM Tommmubl, Kombpia HbroToHa.
Hcnonb3oBanue natepdepeHun u audpaknun B Hayke U TexHuke. [lonsTre o rojgorpadpum.
9.0nbiT KysloHa ¢ KpyTUIbHBIMU BeCaMH. DKBUIIOTEHIUAIBHBIE IOBEPXHOCTH. JJIEKTPUUYECKOE
CMeIlleHHe. DIEeKTPOCTaTUUeCcKas 3aluTa.

10.TemmoBoe aeiictBue Toka. CBEpXIPOBOAUMOCTD. MICTOUHMKYN OCTOSIHHOTO TOKA.

11.Pabora BbIXOma. Tepmonnekrpuueckue sBieHHUA. KoOHTakTHas pa3sHOCTbH MOTEHIIMAJIOB.
Tepmomapsl.

12.OHepreTuueckre ypOBHM M DSHEPreTMYECKHE 30HbI, pP-II U p-I-p TMEpexoabl B
noaynpoBogHUKax. I1oaynpoBoHUKOBBIE TPUOOPHI.

13.Maruutocepa 3emnn U ee B3aUMOJEHCTBHE C CONHEYHBbIM BeTpoM. Kpusas
HamarHnuuBanus. Temneparypa Kropu.

14. Toku BeICOKOM uacToThl. [loHsitTne o Tpexdaznom Toke. [lomyuenue, mnepegada u
pacrpezeseHue 3JEKTPOIHEPTUU B HAPOJAHOM XO035HCTBE.

15.ITpumenenne »/M BOJIH: TEJEBUIEHWE, PaTUOJIOKAIMs, paguoacTpoHomus. HasnadueHue
OCHOBHBIX OJIOKOB paJIMONIPHEMHHUKA

Paznen 4. Koseoauusa u
BOJIHBI

Tema 4.1. Mexanunueckue
KoJ1e0anus

Conep:kaHue y4eGHOro MaTepuia

KoneGanusi:  cBOOOIHBIC, BBIHY)KJICHHBIC, TapMOHUYECKHE. YCJIOBHUS BO3HUKHOBECHHS
konebanuii. Pesonanc. Maremarndeckuii masitTHuk. Daza, aMIUIMTY1a, 9aCTOTa KOJIEOAHU.
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HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
JlaGopaTopHbie padoThI
4. «MccnenoBaHue 3aBHCUMOCTH IepuojAa KojeOaHWW MaATHHKA OT JJIMHBI TOJBeca U 1 )
W3MEpPEHNE YCKOPEHUS MaJCHUS C TIOMOIIBIO MAsITHUKA)
Tema 4.2. Conep:kanue y4eOHOT0o MaTepuja
JJ1eKTPOMATrHUTHBIE Konebartenbubiit koHTYyp. Ileproa cBOOOAHBIX 37€KTPOMarHUTHBIX Kojiebanuil. [lepemeHHbII
KoJieGaHusl anekTpuueckuit Tok. Kongencarop. Karymka. ['enepatop. ABTokonebaHusl.
Tema 4.3. IlpousBoacrBo, | Tpanchopmaropsl. [lepenada srekTpruueCcKON IHEPTUH. 1 1
nepegaya, u
HCNO0Jb30BAHNE
JIEKTPUYECKOM IHEPTUU
BonHoBbIe siBieHHs. PacmpocTpaHeHre BOJIH B Pa3IMUHBIX cpefax. MeXaHW4eCKUe BOJHBL
Tema 4.4. Mexannueckune | 3Byk. Buapl BonH. YpaBHEeHHE rapMOHUYECKOW BOJHBL —PelieHue 3agau Ha ompezeleHue
BOJIHBI CKOPOCTH pAacCIpOCTPAHCHUS BOJHBI W JUIMHBI BOJHBL. (CBOHCTBA MEXaHWYECKUX BOJIH:
uHTepdepeniys, udpaxius, 3aK0H pacpoCTpaHEHUsI. 1 1
Tewma 4.5. BonHoBEIe siBiieHHs. PacmpocTpaHeHrWe BOJIH B Pa3IMUHBIX cpefax. MeXaHWIecKUe BOJHBL
3Byk. Buabl BonH. YpaBHeHHe rapMOHWYECKOW BOJHBL —PelieHue 3agau Ha ompeieleHue
DJIeKTPOMATHUTHBbIE -
BOJIHbL CKOPOCTH PpAacCIpOCTPAaHCHUS BOJHBI W JUIMHBI BOJHBL. CBOHCTBA MEXaHWYECKUX BOJIH:
uHTepdepenims, nudpaxius, 3aK0H pacIpoOCTPaHEHUSL.
IMpakTuyeckue padoThl
5. Pemntenne 3amayq «KomeOGaHusa ¥ BOJIHBI. 1 2
CamocrositenbHas padora: [Toaroroska pedepara:
1. MexaHndeckre KoaeOaHus
2. DNeKTpOMarHuTHBIE KOJIeOaHHs
3. IIpousBoACTBO, Mepeayda, U UCTIOIL30BAHNUE dJIEKTPUUECKON IHEPTUH 2 3
4. MexaHn4eCKHUe BOJTHBI
5. DJIEKTPOMArHUTHHIE BOJIHBI
Paznen 5. Onruka Conep:xanue yueOHOTro MaTepujia | .

Tema 5.1. CBeToBEI€

Ckopocth cBera. 3akoH mpenomsieHus cBeta. I[lpunuun ['roiirenca. Jlunza. Iloctpoenue
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HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
BOJIHBI nuzobpaxenuit. Murepdepenuus, nudpakuus, nucnepceus, noispusanus cseta. [lonepedynoctsb
CBETOBBIX BOJIH.
JlaGopaTopHblie padoThI
5. «M3mepeHune noka3aTes MPeIOMIICHUS CTEKIIay. 1 2
6. «OnpeneneHue ONTUYECKON CHIIBI U (POKYCHOTO PacCTOSIHUS COOMPAIOIIEH JTMH3BI. 1 2
Conep:xanue yueOHOT0 MaTepuja
Tema 5.2. DjieMeHTBI
TEOPHH OTHOCHTEIBLHOCTH [Tpunuun ortHocurenbHOCTU. [locTynarbl M CiIEACTBUS W3 NPUHLMIA OTHOCHUTEIBHOCTH.
PensTuBucTCKas IMHAMUKA. 1 1
Tema 5.3. U3nyuenusi u Buae! uznydenuii. Bugel cnexrpos. [lkana a3meKTpoMaraHuTHBIX BOJIH.
CHEKTPbI
CamocrosiTeibHasi padota: OpopmileHHE TEMATHIECKOTO KOHCIIEKTA 10 TeMe «JIMH3bI»;
Cocrasienne o0o0maromieii Tadbauibl «BoIHOBEIE CBOICTBA CBETAY; 3 3
CocraBieHHe npe3eHTally 110 TeMe «Buabl 3J1IeKTPOMAarHUTHBIX U3JIYyYEHUN»
Pasznen 6. KBantoBas
¢pusuka
Conep:xxanue yueOHOTro MaTepujia
Tema 6.1. CBeToBBIC
KBAHTHI ®otoadp¢ext. 3akonsl porodddexra. Iloctosnnas [Tnanka. Kpacnas rpanuna ¢orosddexra.
DOTOH.
Tema 6.2. AtomHas Mogens artoma Tommncona. Crtpoenue aroma. OmbiTel Pesepdopna. Ilocrynmatsr bopa.
¢pusuka JInHelyaTele CIEKTPHI UCITYCKAHUS U MTOTJIONICHMUS. ) 1
TeMma 6.3. Puzuka N3oronbl. YaenbHas sHeprusi cBsizu. PaamoakTuBHOCTh. Anbda-, 6eTa-, ramMma- H3JIydeHUSI.
aTOMHOIO siApa 3aKOH paInO0aKTUBHOTO pacnaja. S IepHble U TEPMOSIEPHBIE PEAKLINH.
Tema 6.4. DiieMeHTapHble | XapakTepUCTUKA U KJIACCHU(PUKAIUS JIEMEHTAPHbIX YaCTHUII.
YACTUIBI
IIpakTnueckue padboTsI 5

6. Pemienue 3ana4 « 9neMEHTapHbIC YaCTULIBD).

Py0exHblii KOHTPOJIB Ne 2

CamocrositesbHas padora: [lonroroska pedepara:
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HaunmenoBanue pa3nenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
1.Bayrpennuii porordpdext. Tumsl HoTo37€MEHTOB.
2.IlonsTHE O KBAaHTOBBIX TeHepaTopax. [Ipumenenue nazepos. [IoHATHE O KBAHTOBOW MEXaHUKE.
OtkpriTHE IPOTOHA U HelTpoHa. CriocoObl HAOIOIEHUS U PETHCTPALUH 3apsXKEHHBIX YaCTHII.
3.Ilonyyenue paJuoOaKTUBHBIX HW30TOMOB W WX NpuMeHeHue. buonornueckoe nencTBue
PaAMOAKTUBHBIX M3TyYEHUN.
[TonroroBka pedepara:
1.YabTpaduoneroBoe u uHbpakpacHoe u3nydeHus. PentrenHoBckue nyuu. Mx mnpupoma u
CBOMCTBA.
2. TemioBoe M3Iy4€HHE M €ro XapakTepucTUkH. JlromuHecueHuus. XUMHYECKOE JIeUCTBUE
CBETa.
3.Ynpasnsiemas siiepHas peakuus. SAnepHblil peakTop.
BUOJIOI'Us 99
Pazgen 1. 4
buonorus —
COBOKYITHOCTh HAYK
0 JKUBOU IIPUPOJIE.
Coaep:xanue yueOHOro MaTepuaJia
1. XKuBas mpupoa kak 00bEeKT U3ydeHHs OMoIOTUU. MeTO bl UCCIIeIOBaHUS )KUBOI MPUPOIBI B
6uonoruu.
Tema 1.1. 2. Onpenenenue xxu3nu. OCHOBHBIC MPU3HAKU KUBOTO. Y POBHH OPTaHM3AIMHU KU3HU. METO b 1 !
MeTOIlLI HAay4YHOI'0 HN3YUCHUA Onostornu. 3HadeHne OMOJIOTUH.
NO3HAHMsA B OHOJIOTHH. IpakTUYecKue 3aHATHS
1. YpoBHU opraHu3aluu >KUBOW MaTepUU. 1 2
CamocrosiTesbHas padora: [loaroroska pedeparoB Ha TeMy: «COBpeMEHHBIE METOIBI
HCCIIeN0BaHUs B OMOJIOTHH. 2 3
Paznen 2. Kaerka 27
Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia 2

Hcropus nzydenus

1. OcHOBHBIE MOJIOKEHUS KiIeTouyHOU Teopun. KiieTka - cTpyKTypHO-(pyHKIIMOHATbHAS
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HanmenoBanmne pasaciioB
n TEM

ConeprkaHue yueOHOTO MaTepuaiia, 1JabopaTopHble pabOTHI U MPAKTHYECKHIE 3aHATHS,
camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHMS

KIJICTKH.

(371eMeHTapHas) eIMHUIA KU3HU.

CamocrosiTeibHas padoTa: BelnoiHeHNE MMCHEMEHHOTO aHaIu3a y4eOHOM IUTepaTyphl TeEMe:
«Knerka — snemeHTapHas eAMHUILIA CTPOCHUS U KUZHEJCATSILHOCTH OPTaHU3MOBY.

Tema 2.2.
CtpoeHue KIETKH.

Conep:kanue y4eOHOT0 MaTepuaJia

1. ITpokapuOTHI ¥ 3yKapHUOTHI - HU3LIME U BBICIINE KIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTBI KJIIETKH 3YKApHOT.

2. Knerounoe sinpo. @yHkuus siapa: XpaHeHUE, BOCIIPOU3BEACHHUE U Iepeavya HacIeCTBEHHON
UH(OPMALINH, PETYISAIMS XUMHUYECKON aKTHBHOCTH KIIETKH.

3. Ctpykrypa u GyHKIIUU XPOMOCOM. AYTOCOMBI U TMIOJIOBBIE XPOMOCOMBI.

IIpakTH4yeckue 3aHATHS:

1. «OCHOBHBIE CTPYKTYPHBIE KOMIOHEHTHI KIeTKW». CTpOeHUE KIIETKH, OCHOBHBIE OPTaHOUIBI U
uX (QyHKIHU.

2. «CpaBHEHHE CTPOEHUS KJIETOK PACTEHUHN U )KUBOTHBIX». Habmro/ieHne KieTok pacTeHUM U
’KUBOTHBIX O]l MUKPOCKOTIOM Ha TOTOBBIX MUKPOIMpENapaTax U UX OMHCaHUE.

CamocrosiTenbHas padora

1. 3anonHuTh TabaMy «CTpoeHHe U PYHKIIUN OPraHOMI0B KIETKI.

2. IloaroroBka pedeparoB Ha TeMy: «COBpEeMEHHBIE METObI UCCIEIOBAHUS KICTKI.

Tema 2.3.
brnonornueckoe
3HAUCHUEC
XUMHUYCCKUX
3JIEMEHTOB.

Conep:xxanue yueOHOTro MaTepuaJia

1. HeOpFaHI/I‘{eCKHe BEILIECTBA B COCTaBe KJIETKHU. POJIb BOABI Kak pacTBOPUTEIIA U OCHOBHOT'O
KOMIIOHCHTAa BHyTpCHHCﬁ Cpcabl OpraHnu3MOB.

2. YraeBoas! ¥ IUnub! B kietke. CTpykrypa u Ouosnoruueckue Gpynkiuu 20 6enaxos. CTpoeHue
HYKJIEOTHJIOB U CTpYKTypa noiauHykiaeotuaHbx nenei [JHK u PHK, AT®.

CamocrosiTesibHas padoTa:

1. BeimonHeHHE TUCHMEHHO aHaJIN3a y‘le6HOI>i JINTCPATYPLI, IPAKTUICCKUX 3a/1a4 U TCCTOBBIX 3aL[aHHﬁ
110 BOIIpOCaM: ((HeOpFaHH‘IeCKI/Ie 1 OPraHuvYCCKUEC BEIIECCTBA B OPraHMU3ME YCJIOBCKA. OcHOBHEBIE
KHN3HCHHO HeO6XO,Z[I/IMBIe COCAMHCHUA 66J'IKI/I, YTJIICBOABIL, X XUPBI, BATAMUHBD).

Tema 2.4.

Conep:xanue yueOHOro MaTepuasa
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HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
Bupycsl u 6aktepuodary. 1. HexneTouHoe CTpOEHHE, )KU3HEHHBIA [UKI U €T0 3aBUCUMOCTh OT KJIETOYHBIX ()OPM SKH3HH.
2. Bupycsl - Bo30yauTenu nHGEKIUOHHBIX 3a001eBaHUil; TOHATHE 00 OHKOBUpYcaX. Bupyc
uMmmyHoaeduiuta yenoseka (BUY). [Ipodrmaktuka BUY-undexmnmmn.
CamocrosiTesbHasi padora:
1. [loaroroBka pedepaToB u Mpe3eHTANUN Ha TeMy: « BUPYCBHI - BO30OYIUTENIN MH(PEKITMOHHBIX 2 3
3aboneBaHuity; « Bupyc nmmyHnonedunura genoseka. llpopunakruka BUY-nadexkumm.
Pazpen 3.
Ole"IaHmM 36
Tema 3.1. Copnep:xanue yueOHOro MarepuaJia:
Opranusm — efiHoe 1enoe. 1. MHoroo6pasue opranuzmoB. OOMEH BEIIECTBOM M SHEPTHEH C OKPYKAOIIEH cpeToi Kak
HEO0OXOMMOE YCIIOBHE CYIIICCTBOBAHUS KUBBIX CUCTEM.
2. CriocoOHOCTh K CaMOBOCIPOU3BEACHUIO - OJHA W3 OCHOBHBIX OCOOCHHOCTEM >KHMBBIX 4
opranu3MoB. J[leneHne KJIETKH - OCHOBAa POCTa, Pa3BUTHUA U PA3MHOXKEHHS OPraHU3MOB. !
becnonoe pazmuoxkenue. [lonoBoi mpouecc U MoyioBoe pa3MHokeHHue. OIUIOJOTBOPEHUE, €ro
OMOJIOTUYECKOe 3HAYCHHE.
CamocrosiTenbHas padora:
1. BrinonHeHHe MTUCEMEHHOTO aHau3a Y4eOHOU JTUTEPATyPhl U TECTOBBIX 3aJIaHUM 110
BorpocaMm: «PasMHOkKeHHE Opraau3MoB. MHUTO3 U MEHO3Y. 4 3
2. [loaroroBka pedeparoB U npezeHTanuil no teme: «Mutos. Meios».
Coaepsxanue y4e0HOro MaTepuaJia
Tema 3.2.
Homstie 1. [TonsiTrie 06 MHAMBUAYAILHOM (OHTOTEHE3), SMOPHUOHAIILHOM (SMOpUOTEHE3) U 5 :
06 HHIMBH/YAIBHOM, MOCTAMOPHUOHAIBHOM Pa3BUTHH.
IMOPHOHAIBHOM U 2. UanuBuayaspHOE pa3BUTHE YEJIOBEKA M €70 BO3MOXKHBIC HAPYIIICHHUS.
NOCTOMOPHOHATLHOM CamocrosiTe/ibHasi padoTa: BeIonHeHne MMCHMEHHOTO aHaIn3a Y4eOHOM TUTEpaTyphI 110 2 3
PAsBITHIL. TeMe: «IMOPHUOHATILHOE U TOCTAIMOPHOHAIILHOE Pa3BUTHE OPTAHU3MOBY.
Tema 3.3. Coaeprxanue y4e0HOro MaTepuaJia
OO6mue 10 1

1. OOuue mpeacTaBIeHHs O HACIEACTBEHHOCTH M M3MEHUUBOCTU. | eHeTHYeCcKast TEPMUHOJIOTHS
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HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
MNpeaACTaBJIICHUA O 1 CUMBOJIMKA.
HACJICICTBCHHOCTH 2.3akOHOMEpPHOCTH HacjenoBaHus. HacrnemoBaHue TpU3HAKOB Yy uesoBeka. llosoBbie
1 ISMCHIHBOCTH: XxpoMocoMbl. CIIEMIEHHOE € TI0JIOM HACIEI0BAHKE.
3. HacnencrBenHnblie 00€3HU 4YellOBEKa, WX NpUYUHBI W mpodwmiakTuka. COBpeMEHHBIE
MIPEJICTABJICHUSI O TeHE U TEHOME.
4. 'eHeTHuecKre 3aKOHOMEPHOCTH U3MEHUMBOCTH. Kitaccudukanus (popM U3MEHYUBOCTH.
5. BinsiHMe MyTareHOB Ha OpraHu3M YeJIOBeKa.
Py0e:xHblii KOHTpPOIb Ne3
CamocrosiTesibHas padora:
1. BeImomHeHNe MUCHEMEHHOTO aHan3a y4eOHO! JIuTepaTypsl U 1o Borpocy: «OCHOBHEIC
TEHETUYECKUE TTOHATHS, TEPMUHBI U CUMBOJIBI.
2. [ToaroroBuTh pedepaTsl U Ipe3eHTaNNN Ha TeMbl: «MoauduKaMoHHas W HACJICICTBEHHAS 5 3
U3MEHUYUBOCTHY; «KOoMOMHATHBHAS N3MEHYHBOCThY; «MyTallMOHHAsT W3MEHUYUBOCTDY;
«Jleuenue u npeaynpexieHne HEKOTOPBIX HACIEICTBEHHBIX 00Je3Hel uernoBekay (1o BEIOODY).
3. BHectn B rioccapuii OCHOBHbIE T€HETUYECKHE MOHATHSI, TEPMUHBI 1 CUMBOJIBI.
Tema 3.4. Conep:xanue yueOHOro MaTepuasa
Ilpesver, 3ana4n 1 METO/BI 1. I[Tpenmer, 3a1a4u U METO/BI CENIEKIUU. | eHeTHUecKre 3aKOHOMEPHOCTH CEIEKIIUU.
CHCHIH. 2. Yuenue H.W. BaBuiioBa o 1ieHTpax MHOT000pa3usi U MPOUCXOXKICHUSI KYJIbTYPHBIX PaCTCHUM. 4 !
3. buorexHoinorus, ee TOCTUKEHUS, IEPCIIEKTUBBI Pa3BUTHUS.
IIpakTH4eckne 3aHATHA:
1. Pemienue aneMeHTapHBIX T€HETHYECKUX 3a/1a4.
2.AHanmu3 W OIIEHKa JTUYECKUX AaClEeKTOB PpAa3BUTHS HEKOTOPBIX HCCIEAOBAaHUM B 2 2
OMOTEXHOJIOTHH.
CamocrosiTesbHas padora:
1. TlogroroBka pedepaToB Ha Tembl: «BiHsHHE aIKOTONM3Ma, HAPKOMAHMM W KypeHHUs Ha 3 3

HACJIEICTBEHHOCThY; «LIeHTppl MHOrooOpas3ust M TNPOUCXOXKICHHUS KYyJIbTYPHBIX PACTCHHM.
UckycctBennslit 0oTO0p»; «MccnenoBanus B obOnactd  OuoTexHonoruw»; «l'eHeTnka U
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HaunmenoBanue pa3nenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
MeAUIIHAY; «BHOTEXHOIOTHS 1 TeHHas HHKeHepus — TexHosorun X X1 Bekay ( 1o BeIOOpY).
Pasneun 4. Bun 18
Tema 4.1. Coaepsxanue yueOHOT0 MaTepHuaJia
OBOIONHOHHAS TEOPHS. 1. DBOJIIOIMOHHAS TEOPHS U €€ POJIb B (POPMUPOBAHUN COBPEMEHHOM €CTECTBCHHOHAYYHOM
KapTuHbl Mupa. Bua, ero kpurepuu. [lonynsanus kak CTpyKTypHas €IMHHLIA BUA U SBOJIIOLIUH.
2. Cunrerndeckas teopus somorun (CTD). J[BrkyIire CUIIbI 3BOJIIOIUU B COOTBETCTBHUHU C 2 !
CTD. Pesynbrarsl 3Bontonuu. [IpuurHbl BEIMUpaHUs BUJIOB.
I[IpakTHYeckune 3aHATHSA:
1. Ontucanme ocoOelt BUaa 1Mo MOPPOIOTHICCKOMY KPUTEPHIO. 2 2
Coaep:xanue yueOHOro MaTepuaJia
1.CoxpaneHnue MHOrooOpasus BUJIOB KaK OCHOBA YCTOMYMBOIO Pa3BUTUSL OUOCHEPHI. 2 1
2. IlpuunHbI BEIMUpaHUS BUJOB. BHOIOrHUecKuii mporpecc u OMOIOrHIecKuil perpecc.
CamocrosiTenbHast pabora:
T 4.2 1. HO,I[FOTOBI/ITB pe(pepaTLI " MIPE3CHTALlUN HA TECMBbIL: «4. I[apBI/IH " €T0 TCOPU: MMPOUCXOKACHUA BUTOBY,
P::;’?’IB’I.‘&';BI YBOTIOLIHH. «I[OKaBaTeJ'IBCTBa OBOJIFOIIUND, «Bnusane aJIKorojiusma, HAapKOMaHUHN n Kype€HUs vHa
HACIIEICTBEHHOCTY;  «LleHTppl MHOrooOpaszusi ¥  MPOUCXOXKACHHUS  KYJIBTYPHBIX  PAaCTCHUI;
«I/ICK}’CCTBGHHHﬁ OT60p»; <(I/ICCJ'IG,I[0B3_HI/I$I B obOnactu GI/IOTCXHOHOFI/II/I»; «['eneTnka u MCAUILINHAa», 4 3
«buorexHonorus U reHHas HmxeHepus — texnosioruu XXI Bekay (1o BEIOODY).
2. BbINosHEHNE MMCHBMEHHOTO aHAINM3a yUeOHOM JINTepaTypsl 1Mo TeMe: «bruosiornyeckuii nporpecc u
OHMOJIOTHYECKUN PErpeccy.
Tema 4.3. Conep:xanue yueOHOro MaTepuasa
I'nnoTespl npoucxoxAeHus 1. 'unoTre3bl MPOUCXOKICHUS )KU3HU. Y CJI0KHEHHUE )KUBBIX OPraHU3MOB Ha 3eMJie B Ipolecce
AT IBOJIFOLIMUA. AHTPOIIOTEHE3 U €T0 3aKOHOMEPHOCTH. 2 !
2. Jloxa3zaTenbCcTBa pOACTBA YEJIOBEKA C MIEKOTUTAIOIIMMU KUBOTHBIMH.
IIpakTH4eckne 3aHATHSA:
1. AHanmM3 ¥ OIleHKa Pa3JIMYHbIX TUIIOTE3 MTPOUCXOXKICHHUSI )KU3HHU. 4 2

2. AHanu3 u OLICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOXKIACHUS YCIIOBCKA.
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HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
CamocrosiTesbHas padora:
1. BpinmonHeHne NMHCbMEHHO aHalIM3a Y4eOHOW JIMTEpaTyphbl MO BOMpocaM: «IKOJIOTUYECKUE
(dakTopbl aHTPOMNOreHe3a: YCIOKHEHHWE MOMYISIMOHHON CTPYKTYphl BHAQ, H3TOTOBIICHUE
opynui Tpyna, mepexoi OT PacTUTEIbHOTO K CMEIIaHHOMY THITY MHUTaHUS, HCIOIb30BaHHE 2 3
orus. IlosiBieHrne MBICTUTENBHON AEATEIBLHOCTH U 4YJeHOpa3JesibHON peun. [IponcxoxaeHue
YEJIOBEUECKUX pacy.
Paznes 5. IkocucremMmbl 14
Tema 5.1. Conep:xanue yueOHOro MaTepuaJa
IIpenMer 1 3a71a4H SKONOTHH. | | [[peameT U 3a1a4H YKOIOTHH: YIEHHE 06 SKOIOTHIECKHX DAaKTOpax, yIeHHE O COOOIIeCTBAX
OpraHu3MoB, yueHue o 6uochepe. Dxonoruueckue GakTopbl, 0COOEHHOCTH UX BO3/ICHCTBUSI.
2. Dxonoruyeckas xapaktepuctuka Buja. [lousatue 06 sxomoruvyeckux cucremax. Llenu ) 1
nuTaHus, Tpoduueckue ypoBHH. broreoreHos kak sKocUCTeMA.
IIpakTHyeckne 3aHATHSA
1. CocraBiieHHe cxeM Tepeaaur BEeIeCTB U SHEPTHUH (LIeTIeH MUTAHUS ). 2 2
Tema 5.2. Coaepsxanue y4e0HOro MaTepuaJia
buocdepa - rodanbHas 1. Yuenue B. . Bepuanckoro o 6uocdepe. Ponsb sxuBsix opranu3mon B 6uochepe. buomacca.
rocHeTeMa. 2. buonoruueckuii KpyroBopot (Ha mpuMepe KpyroBopoTa yriaepoaa). 4 1
3. OcHoBHbIE HampaBJIeHHs BO3ACUCTBUA YelloBeKa Ha Ouocdepy.
4. Tpanchopmaliis ecTeCTBEHHBIX IKOIOTHUECKUX cucTeM. OCOOEHHOCTH arpodKOCHUCTEM
(arpo1ieHO30B).
HpaKTuquKne 3aHATHUA
1. CpaBHHTENBHAS XapaKTEPUCTHUKA PUPOTHBIX SKOCUCTEM H arPOIKOCHUCTEM CBOECH MECTHOCTH.
CocraBlieHHE CXEM nepeaavu BCIICCTB U SHCPIUun (ueneﬁ HI/ITaHI/IH).
2. Pemenne 3Kkon0oruvecKux 3a1ad. AHaIU3 U OIIEHKA TMOCJIeICTBUN COOCTBEHHOM NeATeIhHOCTH 2 2
B OKpYKaroIIel cpejie, TIo0anbHBIX SKOJOTHYECKUX POOJIeM U MyTel X peuieHHs.
Py0e:xHblii KOHTPOIb Ne 4
CamocrosiTesibHas padoTa: 2 3
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HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepuana, 1abopaTtopHble pabOThI U MPAKTUYECKUE 3aHATHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
1. BeimonHeHre MUCHbMEHHO aHaIM3a y4eOHOU JIUTEPaTyphl M TECTOBBIX 33/1aHUH 110 BOIIPOCAM:
«DKoJorrHuecKue (PaKTOphl U UX BIMSHUE HA OPTraHU3MBD»; «MeXBHIOBbIE OTHOIICHUS:
napasuTH3M, XUITHUYECTBO, KOHKYPEHLIUs, CUMOMO03»; «3anoBeIHUKH U 3aka3HUKU Poccum».
JuddepeHuMpoBaHHBIN 3a4eT 2
HUTOI'O: 201
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3. YCJIOBMUS PEAJIM3AIIMY YYESHOM JUCIUTIIMHBI
3.1. TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHnI0

Peanuzauust nporpaMMbl JUCHUIUIMHBL TpeOyeT Hamuyus y4eOHOro

KaOuneTa «ODUBHUKNY.

O6opynoBanne yueOHOTO KaOUHETA:

- IOCA/I0YHBIE MECTAa MO KOJUYECTBY 00YUYaIOUTNXCS;

- pabouee MecTo mpenojaBaTess (CTOJ, KOMIIBIOTEp, HHTEPaKTUBHAS JOCKA);

- HarjsgHele mocobus (Y4yeOHUKHM, OINMOPHBIE KOHCIEKTHI-IIJIAKaThl, CTEHJbI,
KapTOUYKH, pa3IaTOYHbIA MaTepua, KOMIUIEKThI 1a00paTOpHBIX padoT);

TexHuueckue CpCaACTBa 06y‘I€HI/I5{:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIICUCHUEM;
- naboparopus (pusmar);

- MYJIbTUMEIUNHBINA IIPOEKTOP;

- IPE3EHTALNH.

3.2. UudopmannonHoe odecnevyeHne 00yueHust

Ilepeyens pexoMeHayemMbIX Yy4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIC HCTOYHHUKH:

l.

Aizennion, A. E. ®Ousuka: y4eOHMK ¢ TPAKTUKYyM ISl CPEIHEro
npodeccuoHanbHoro oo6paszoBanus / A. E. Aizennmon. — Mocksa:
N3natensctBo FOpaiit, 2019. — 335 ¢. — (IlpodeccuonansHoe 0O6pa3oBaHue).
— ISBN 978-5-534-00795-4. — Tekct: snektponnsiid // DbC IOpaiit [caiit]. —
URL.: https://www.biblio-online.ru/bcode/436537

['opnau, B. B. ®u3uka: yaebHoe mocobue jis cpeTHero mpodheCcCHOHAIBHOTO
obpazopanus / B. B. T'opmau. — 2-e¢ wusn., uchnp. m gon. — Mockga:
NznatensctBo FOpaiit, 2019. — 215 c. — (Ilpodeccruonansuoe odpa3zoBaHue).
— ISBN 978-5-534-09366-7. — TekcT: anektponnsiii // OBC IOpaitt [caiit]. —
URL: https://www.biblio-online.ru/bcode/438590

[Mpomkun, C. C. MexaHuka, TepMOJMHAMHUKA WU MOJEKYJspHas (Qu3MKa.
COopHuk 3amad: ydyeOHOe IMocoOue g cpeaHero MpodeCcCUOHATBHOTO
obpazopanus / C. C. Ilpomkun, B. A. Camoneros, H. B. Humenckuii. — 2-e
u3d., ucnp. u gon. — Mocksa: MzmarensctBo HOpaiit, 2019. — 467 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-04774-5. — Tekcr:
anektpouubii  // OBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/438839

Bacunesckas, E. M. Heopranumdeckas xumus [DIEKTpOHHBIA pecypc]:
yueOHnoe mocodue / E. 1. BacuneBckas, O. U. Ceuko, T. JI. llleBnoBa. —
OJEeKTPOH. TEKCTOBbIE MAaHHble. — MuHck: PecrnyOnuMkaHCKUT HHCTUTYT
npodeccuonansuoro odpazosanusi (PUIIO), 2015. — 248 c. — 978-985-503-
488-0. — Pexxum goctyma: http://www.iprbookshop.ru/67664.html

Kum, A. M. Oprannueckasi XuMusl [ DJIEKTPOHHBIN pecypc]: yueOHoe nmocodue
/ AM. Kum. — DnektpoH. TekcToBble gaHHbie. — HoBocubupck: Cubupckoe
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YHUBEpPCUTETCKOE u3narensctBo, 2017. — 844 c. — 978-5-379-02004-0. —
Pexxum nocryna: http://www.iprbookshop.ru/65281.html

Koznosa W.U., buonorus [Dnexkrponuslii pecypc] : yueonuk / .M. Koznosa,
W.H. Bonkos, A.I'. Myctadun - M. : [DOTAP-Menua, 2015. - 336 c. - ISBN
978-5-9704-3440-6 Pexum JOCTyIIA:
http://www.studentlibrary. ru/b001</ISBN9785970434406 html

Jleryra, C. H. ®uszuka [DnekTpoHHbIN pecypc]: yuebHoe mocobue / C. H.

Jleryta, A. A. Yakak. — DJEKTpPOH. TEKCTOBbIe AaHHble. — OpeHOypr:
Openbyprckuit rocyz[apCTBeHHLIﬁ ynuepcutet, 9bC ACB, 2016. — 307 c. —
978-5-7410-1575-9. Pexxum JOCTyTa:

http://www.iprbookshop. ru/78852 html

XamutoBa, A. U. Opranndeckas xumus s cTyeHToB CIIO [DnekTpoHHbIN
pecypc]: yuebnoe nocodue / A. N. Xamutona, T. E Byceiruna, JI. P. Caduna.
— DOJIeKTpoH. TekcToBble AaHHble. — Kazanp: Ka3saHCkuii HalMOHAaJIbHBIN

UCCIIEIOBATENbCKUI TEXHOJIOTHUECKU yHUBepcuTeT, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum poctyma: http:// www.iprbookshop.ru/80239.html

I[OHOJIHHTCJII)HLIG HCTOYHHUKHU:

l.

Ponnonon, B. H. ®usnka mis koiutemxkeii: yueOHoe mmocodue I CpeIHEro
npodeccuoHanbHoro oo6paszoanuss / B. H. PoawonoB. — Mocksa:
NznatensctBo FOpaiit, 2019. — 202 c. — (IlpodeccruonansHoe o0pa3zoBaHue).
— ISBN 978-5-534-10835-4. — TekcT: anektponnsiii // OBC IOpaitt [caiit]. —
URL.: https://www.biblio-online.ru/bcode/431666

Kanamaukos, H. I1. ®usuka B 2 4. Yacte 1: yuyeOHUK W MPaAKTHUKYyM ISt
cpeadero npodeccuonanbHoro oo6pazoBanms / H. II. Kamamuwkos, C. E.
MypaBbeB. — 2-e u3a., ucnp. u gon. — Mocksa: M3narensctBo FOpaiit, 2019.
— 254 c¢. — (Ilpodeccuonansuoe odpazoBanue). — [SBN 978-5-534-09159-5. —
Tekcr: anextponnbiii / DbC HOpaiit [caitt]. — URL: https://www.biblio-
online.ru/bcode/437216

Kanamnukos, H. Il. ®usuka B 2 4. YacTe 2: y4yeOHUK M MNPAKTUKYM ISt
cpeadero npodeccuonanbHoro oo6pazosanus / H. II. Kamamuwukos, C. E.
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4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHU S YUYEBHOI

JTUCLHUTIJIMHBI

Kontpoir ® oOmeHka pe3ylbTaToB OCBOEHUS  Y4€OHOM  JAMCIUIUIMHBI
OCYUIECTBJISIETCS TpErojaBarejeM B MPOIECCe MNPOBEACHUS MPAKTUYECKUX

3aHATHH ¥ Ja0OpaTOPHBIX paboOT, TECTUPOBAHMS,

06y‘IaIOHII/IMI/ICH HMHAWBUIYAJIBbHBIX BaHaHI/Iﬁ, IIPOCKTOB, I/ICCJ'ICI[OBaHI/II\(JI.

a TaKKC BBIIIOJIHCHUS

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHUSI, YCBOCHHbIE 3HAHWS)

(I)OpMLI H METOAbI KOHTPOJIA U

OIleHKH pPe3yJIbTaTOB
o0yueHust

® JIMYHOCTHBIE:
- YCTOMYMBBIA UHTEPEC K UCTOPUH U TOCTHKECHUAM
B 00JIACTH €CTECTBEHHBIX HAYyK, YyBCTBO T'OPJIOCTH
34 pOCCHUNCKNE €CTECTBEHHBIC HAYKH;
- TOTOBHOCTh K MPOJOJDKEHHIO OOpa3oBaHus,

NOBBIIICHUIO ~ KBAIMPUKAUUK B  U30paHHOMU

npodeccuoHanbHON NEATENbHOCTU c
WCIIOJIb30BAaHUEM 3HAHMI B 00JIaCTU €CTECTBEHHBIX
HayK;

- OOBEKTUBHOE OCO3HaHHE 3HAYMMOCTH

KOMIETEHIIUM B 00JIACTH €CTECTBEHHBIX HAyK JJIf
yejJoBeKa M OOINeCTBA, YMEHHUE MCIOJIb30BATh
TEXHOJIOTUYECKUE JOCTHXKEHUSI B 001aCTH (U3UKH,
XUMUH, OUOJIOTUM IJIsi TOBBIIIEHUS] COOCTBEHHOIO
WHTEJUICKTYaJlbHOTO  Pa3BUTHS B BBIOpaHHOM
npodecCHOHaNbHOM eI TeIbHOCTH;

- YMEHHE TNPOAHAIMU3UPOBATH  TEXHOTCHHbIC
MOCJIEACTBUS ISl OKPYXKAIOIIECH cpefibl, OLITOBOU U
MIPOU3BOJICTBEHHOM JESATEIbHOCTU YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSITEJIbHO J00BIBaTh HOBBIC
I ce0si €CTECTBEHHO-HAy4YHbIe 3HaHHUS  C
UCIIOJIb30BaHUEM JUIS 3TOTO JIOCTYTTHBIX
HMCTOYHUKOB MH(GOPMAIIHH;

- yYMEHHE YyOpPaBIATH CBOEW II03HABATEIBHOU
JEATEIIbHOCTHIO, MPOBOAUTH CaMOOIIEHKY YPOBHS
COOCTBEHHOT'0 MHTEJUICKTYaJIbHOTO Pa3BUTHS;

- YMEHHME  BBICTPAMBaThb  KOHCTPYKTHBHBIE
B3aMMOOTHOIICHHS B KOMAH/IE M0 PEIICHUI0 00X
3aJa4 B 00JIACTH €CTECTBO3HAHUS;

e MeTamnpeaMeTHBbIe:

IIpoBepka BHEAyIUTOPHOU
CaMOCTOSITENILHOU paboTHl,
3aIlMTa JO0KJIA/IOB,
pedeparos, myoJInIHOE
IIPEICTaBIICHUE
MIpE3CHTALINH,
TECTUPOBAHUE, IIPOBEPKA
MPaKTUYECKUX padoT,
PEUTHHIOBBIN KOHTPOJIb,
IIPOMEKYTOYHAS
aTTecTanus
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- OBJAJICHUE YMEHUSIMH M HaBBIKAMHU PA3THYHBIX
BUJIOB  TIO3HABATEJILHON  JICSATENBHOCTH  JJIA
M3YYEHHS]  Pa3HbBIX  CTOPOH  OKPY’KAIOIIEro
€CTECTBEHHOTO MUPA;

- TMPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS
(HaOyroZieHUsI, HAYYHOrO0 OKCIEPUMEHTAa) IS
W3YYCHUS Pa3IMYHbIX CTOPOH €CTECTBEHHOHAYYHOM
KapTHHBl ~ MHpa, C  KOTOPHIMH  BO3HHKAET
HEOO0XOMMOCTh CTAJIKHBATHCSI B
npogeccuoHanbHOU cdepe;

- yYMCHHE ONpeAeNnaTh IeNd W 3aJa4d
NEeATeIbHOCTH, BBIOMpATh CpeACTBA IS WX
TOCTIDKCHUSI Ha TPAKTHKE;

- YMEHHUE UCII0Ib30BATh PA3IMYHbIE HCTOYHUKH IS
NOJyYEHUs] €CTECTBEHHOHAY4YHON HH(OpMalMu U
OLICHMBATh €€ JIOCTOBEPHOCTb [JIsl JOCTH)KEHHUS
IIOCTABJICHHBIX LIEJIEH U 3a/1a4;
e MpeaMeTHbIE:

- ¢(hopMHUPOBAHHOCTH MPEJCTABICHHUI O 1IEJIOCTHON
COBPEMEHHOW €CTECTBEHHOHAYYHOI KapTUHE MUPA,
IpUPOJE KAk €IWHOW IEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJbI W OOIIECTBa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX Macutadbax
Bcenennoi;

- BIAJCHHME 3HAHUAMHU O Haubosiee BaXKHbBIX

OTKPBITUSAX W JOCTIDKCHHSIX B  00JacTH
C€CTECTBO3HAHMS, TMOBJIMSBIINX HA  OBOJIOLUIO
NPEJICTaBICHUI O MPUPOJIC, HA Pa3BUTHE TCXHUKU U
TEXHOJIOTHH;

- copMHpPOBAaHHOCT,  yYMEHHS  NPUMCHSTh
CCTECTBCHHOHAYYHbIC 3HAHHUS JUIS OOBSICHCHHS
OKpPY)KAIOIUX SIBIICHUH, COXPAaHEHHUS 370POBbS,
oOecrieueHUsT OE30MAaCHOCTH KHU3HENCATEILHOCTH,
OepeKHOTO OTHOIIEHUS K pupoe,
PaIMOHAIBLHOIO PHPOJIOINOIL30BAaHUSA, a TaKKe
BBITIOJTHEHHSI POJIM TPAMOTHOTO IMTOTPEOUTEIS;

- ¢(hOpPMHUPOBAHHOCTh MPEACTABICHUH O HAYYHOM
METOJIe TTO3HAHUS MTPUPOJBLI U CPEJICTBAX M3YUCHHSI
MeramMHpa, MaKpOMHUpa W MHUKPOMHpA; BiaJICHUE
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npuUeMaMy  E€CTECTBEHHOHAYUYHbIX  HaOMIOJEHUMH,
OTBITOB, MCCJIEIOBAHUNA U OLEHKH JTOCTOBEPHOCTU
MOJIyYeHHBIX PE3yJIbTAaTOB;

- BJIaJICHUE TTOHSATUMHBIM annapaToM €CTECTBEHHBIX
HayK, MMO3BOJISIONIUM MO3HABaTh MUP, y4aCTBOBATH
B JTUCKYCCHSIX MO €CTECTBEHHOHAYYHBIM BOMIPOCAM,
WCITOJIB30BATh PA3IMYHBIC UCTOYHUKN MH(GOPMAITHH
JUTSL IOATOTOBKM COOCTBEHHBIX pabOT, KPUTHUECKU
OTHOCUThCA K coobmieHussMm CMMU, conepxaimm
Hay4HYI0 HH(OpMaIIHIO;

- cpopMUPOBAHHOCTH YMEHU MOHUMATD
3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JJISI
Ka)XJIOr0 YeJIOBeKa HE3aBUCUMO OT €ro
poeCCUOHATIBHON JIEATEIbHOCTH, Pa3iNiaTh
(baKThl U OLICHKHU, CPABHUBATH OIICHOYHBIE BHIBO/IBI,
BUJIETh X CBS3b C KPUTEPUAMU OLICHOK U CBS3b
KPUTEPUEB C ONPEICIICHHOW CUCTEMOM LIEHHOCTEN,
o01MX 3a7a4 B 00JIaCTH €CTECTBO3HAHMUSI.
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