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PabGouass  mporpamma  pa3zpaboTaHa Ha ~ OCHOBE  MPUMEPHOH  MPOTPaMMBbI
oOmieoOpa3oBarenbHOM  yueOHON aucuuiuinHbl «EcTecTBO3HaHHMe» s TpoQecCHOoHaTbHBIX
oOpa3oBaTenbHbIX opranuzauuil (mporokon Ne 3 ot 21 urons 2015 r., perucrpallMOHHBIM HOMEp
peuensun 375 ot 23 urona 2015 r. ®I'AY «DPUPO»), peanusyrommx OporpamMmy HOJATOTOBKU
CIIEIUATIMCTOB cpeaHero 3BeHa crenuanbHocTed 44.02.01 JlomkonbHOe oOpa3oBaHue (TpHKa3
MunucrepcTBa oOpa3oBanus ¥ Hayku Poccuiickoit @epepanmu ot 27.10.2014 1. Ne 1351) m
44.02.02 TlpemogaBaHue B HayaldbHBIX Kiaccax (mpuka3 MwuHHCTEpCTBAa OOpa30BaHMsS M HAyKH
Poccutickoit ®eneparuu ot 27.10.2014 r. Ne 1353) (yriy0iaeHHOM MOATOTOBKHM) Ha 6a3¢ OCHOBHOTO
obmero oOpa3oBanuss u ¢ yderom TpeboBanmii DI'OC cpemnero ooOmero oOpa3oBaHUs
(ryMaHUTapHBIN TPOPUIIB).

Cocrasurens: 3. FO. Kabapaosa, A.M. Kyrorosa, npenoaBarenu

Pabouas nmporpamma y4eOHON AUCIUTIINHBI 00CYKIeHA U yTBepxkaeHa Ha 3acenanuu [T1[K
0011e00pa30BaTeIbHbIX, OOIIUX TYMAHUTAPHBIX U COLIMATbHO-3KOHOMUYECKHUX JUCHIUTUIHH

ITpoTtokom Ne oT« ___ » 2020 rona.

[Ipencenarens ITIK IToaropuas U.B.
(moamnuce)
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1. IACHOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI
b/J1.6. ECTECTBO3HAHME

1.1. O6sa1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

Pabouass mporpamma ydeOHOM aucuuIUIMHBI «EcTecTBO3HaHUE» SBISETCS
YaCThIO MPOrpaMMbl MOJATOTOBKHU CIELMAIMCTOB CPEIHEr0 3BEHA B COOTBETCTBUU C
®I'OC CIIO cneunansHoctu 44.02.01 [JomkonapHOEe oOpa3zoBaHHE AJsi CTYJIEHTOB,
ocBauBaromux [IIICC3 Ha 6a3e 0CHOBHOTO 00111€T0 00pa30BaHUsI.

1.2. MecTo y4eOHOWl IUCUMILIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH
CIEeIHATHUCTOB CPe/IHero 3BeHa:

VYuebHas nqucuuminHa «EcTecTBo3HaHKME» BXOAUT B IIUKJ YU4€OHBIX TUCIMILIMH
o011eo0pa3oBaTeibHOM  MOATrOTOBKM  criennayibHOCTH  44.02.01  JlomkoyibHOE
oOpa3zoBaHHe T'yMaHUTAPHOTO MPOoduIIsI MpodecCHOHATBFHOTO 00pa30BaHMUs.

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

OcBoeHue  couepxaHust  yueOHOM — muciuiuimHbl  «EcTrecTBOo3HaHME
o0ecrieunBaeT JOCTUAKEHUE CTYJEHTAMHU CIICIYIOINX PE3yJIbTaTOB:
JIUYHOCHHbBIX

- YCTOMUYMBBIA UHTEPEC K UCTOPUM U JOCTIDKEHUSM B 00JIaCTU €CTECTBEHHBIX HAYK,
YYBCTBO I'OPIOCTH 32 POCCUICKUE €CTECTBEHHBIC HAYKU;

- TOTOBHOCTh K TMPOJIOJDKEHHIO OOpa30BaHUs, TMOBBIIICHAIO KBATU(PHUKAIMKA B
n30paHHON TIPO(ECCHOHATIBHON JIESITEIBHOCTH € MCHOJIB30BaHWEM 3HAaHWN B 00JacTh
€CTECTBEHHBIX HAYK;

- OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHITNIA B 00JIACTH €CTECTBEHHBIX HAYK
JUIS 9eJI0BEKa 1 00ITIeCTBA, YMEHHUE HCTIONIB30BaTh TEXHOIOTMIECKHE TOCTMXKEHHS B 00J1aCT!
(bU3UKY, XUMUU, OHOJIOTHH IS TIOBBIIIICHUS] COOCTBEHHOTO MHTEIUIEKTYATHHOTO Pa3BUTHS B
BBIOpaHHOM NPO(ECCHOHATHEHOM IS TEILHOCTH;

- YMEHHE TPOAHATM3UPOBATh TEXHOTCHHBIEC TIOCIICACTBUS IJIsl OKPYKAIOIIEeH Cpebl,
OBITOBOM U MPOM3BOICTBEHHOM JICITETLHOCTH YEJIOBEKA;

- TOTOBHOCTh CAMOCTOSITEJILHO J0OBIBATH HOBBIC JJIsI CEOSl €CTECTBEHHO-HAYUHBIC
3HAHUS C UCTIOIB30BAHUEM JIJIS 3TOTO JIOCTYIHBIX KCTOYHUKOB MH(MOPMAITIH;

- YMEHME VYIOPaBIATH CBOEM IMIO3HABATEJILHOM JIEATEIILHOCTBIO, TPOBOAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaIbHOTO Pa3BUTHS,

- YMEHHUE BbICTPAaUBATh KOHCTPYKTUBHBIE B3aMMOOTHOIIICHHS B KOMAH/IE 10 PELICHUIO
001X 3a71a4 B 00J1aCTH €CTECTBO3HAHNS,

MemanpeomMenHix:

- OBJQJICHUE YMEHUSIMH M HaBbIKAMM PA3JIMYHBIX BUIOB I[O3HABATEIILHOMN
JIESITEIIGHOCTY JIs1 U3YYEHHUS Pa3HbIX CTOPOH OKPY>KAIOLIETO €CTECTBEHHOI'O MUPA;

- TNPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHWS (HAOMIOJECHUS, HAYyYHOTO
AKCIIEPUMEHTA) JIJIs1 U3yUEHUSI PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI MUPA, C
KOTOPHIMH BO3HHUKAET HEOOXOIMMOCTb CTAJTKUBATHLCS B IMPOQeCcCHOHAIbHOM cepe;

- YMEHHE OMNpPENeNsaTh e U 3a7a4d JCATeIbHOCTH, BBIOMpaTh CpeACTBa Uil MX
JOCTH>KEHHUS Ha TIPAKTUKE;

- YMEHHE  WUCMOJb30BaTh  pa3fiMyHble  MCTOYHUKA  JJIsI  TOJy4YeHHUS
€CTECTBEHHOHAYYHOM HH(pOpMAlMK U OLIEHUBaTh €€ JIOCTOBEPHOCTb ISl JIOCTHKECHUS
MIOCTaBJICHHBIX 1IEJIEH 1 3a]1a4;



NpeoMemHuIx:.

- chopMUpOBaHHOCT,  TMPEACTABICHUHA O  IIEJIOCTHOM  COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHE MHpa, TMPUPOJIE KAK E€IMHOM LEJIOCTHOM CUCTEME,
B3aMMOCBSI3H YEJIOBEKa, MPUPO/IbI M OOIIECTBA, IPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax
Bcenennois;

- BJIaJIcHHE 3HAHUAMHU O HanOoJee BAKHBIX OTKPBITHSAX U JOCTIKECHUSIX B 001acTu
€CTECTBO3HAHMSI, MOBJIMSIBIIMX Ha 3BOJIOLMIO MPEACTABICHUNA O MPUPOJE, HA Pa3BUTHUE
TEXHUKU U TEXHOJIOTHUI;

- c(opMUPOBAHHOCTH yMEHUSI TPUMEHSATh ECTECTBCHHOHAYYHbIC 3HAHHA IS
OOBSICHEHHSI OKPYKAIOIINX SBJICHUM, COXpaHEHHs 3I0pPOBbS, oOecriedeHns: Oe30MacHOCTH
KIBHEICATEIbHOCTH,  OCpe)KHOTO  OTHOIIEHMS K TPHPONE,  PAlMOHAIBHOTO
NPUPOONOIIL30BAHUS, & TAKKE BBITOJIHEHUS POJIM TPAMOTHOIO IOTPEOUTESIS;

- Cc(hopMHPOBAHHOCTH TPE/ICTABICHW O HAYYHOM METONE TMO3HAHUSI TPUPOABI U
CPEICTBaX M3Y4YECHUs] MErammpa, MakpoOMHpa M MHUKPOMHPA; BIQJICHHE IpHEMaMu
€CTECTBEHHOHAYUHBIX HAOJIOJICHU, OMbITOB, WCCJIENOBAHUMM M OLIEHKU JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YIIbTATOB;

- BJIAJICHUE MOHATUIHBIM allapaToM €CTECTBEHHBIX HayK, TTO3BOJIIOIIMM MO3HABATh
MHp, y4acTBOBAaTb B JHCKYCCHUSIX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM, HCIIOJIb30BaTh
pa3MYHble UCTOYHHMKU HMH(OpPMAIMK ISl TIOATOTOBKM COOCTBEHHBIX pabOT, KPUTHYECKU
OTHOCHUTKCS K coobtieHusiMm CMU, copepaliiim HaydHyro HH(DOpMALIUIO;

- ¢(hOpMUPOBAHHOCTh YMEHHI TOHUMATh 3HAYHMMOCTh €CTECTBEHHOHAYYHOIO 3HAHUS
JUISL KQXKJIOTO YeJIOBEKa HE3aBHCUMO OT €ro NMpo(ecCHOHATBHOM JEATEIbHOCTH, Pa3iniaTh
(aKThl ¥ OLIEHKH, CPABHUBATh OLIEHOYHBIE BBIBOJIbI, BUJIETH UX CBSA3b C KPUTEPUSMU OLIEHOK
U CBSI3b KPUTEPUEB C OIPEACICHHOW CHUCTEMOM UEHHOCTEH, OOLIMX 3a1ad B 001acTu
€CTECTBO3HAHMSI.

1.4. KoauyecTBO 4YacoB Ha OCBOCHHEe Ppadoyeld MNpPoOrpaMmbl Y4eOHOH

TUCUMILIAHBI:

MaKCUMaJIbHOU yueOHOM Harpy3ku oOyuatomierocst 201 yacos, B TOM uucie:
00s3aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOyudaromerocs: 134 4acos;
CaMOCTOATENLHOM paboThl 00yJarOIIerocs, KOHCYJIbTanuii 67 4acos.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIUIIIUHBI

2.1. O0bem yueOHO# JUCHUIIMHBI U BUAbI y4eOHOH padoThI

Buj yyeOHoM padoThI Oo6bem yacos
MaxkcumasibHasi yueOHasi HAarpy3Ka (Bcero) 201
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 134
B TOM YHCJIE:

IPAKTUYECKNE 3aHATHUS 52
CamocrosiTesibHasi padoTra 00y4aroumerocss U KOHCYJIbTAUH 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 MaTepHana, 1abopaTopHble pabdOThl U MPAKTUUECKHUE 3aHITHS, O6beM YpoBeHb
U TEM camocCTosITelIbHas paboTa 00yJaromMXCcs, KypcoBas padora (IPOeKT) (eciu npedycmompeHul) 4acoB OCBOCHMSI
1 2 3 4
XUMUA ol
BBeaenne. Xumuueckas 3
KAPTHHA MHPa
Tema 1. Copepxanue yueOHOro MaTepuasa
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
ryMaHUTapHOH cdepe aesaTenbHOCTH OOIIecTBAa. XUMHUYECKOE COJepXKaHWe Yy4eOHOU 2 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.
Paznen |. 24
Oo6wmas u
HEOpPraHu4ecKass XuMusi
Conep:xxanue yueOHOro MaTepuaJia:
1. BemectBo. AToM. Monekyna. XuMHUYECKH 2JIeMEHT 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. OcHOBHBbIE MOHSATHUS U 3aKOHBI XUMHH . 2
Tema 1.2. IIpakTH4eckue 3aHATHSA
Iepuoanueckuii 3aKoH U 1.Ctpoenue aroma. [leproaunueckuii 3akoH u [leproanyeckas cucreMa XUMUUECKUX 3JIEMEHTOB 2 2

ITepuoauueckas cucrema

JI. 1. Menneneena.




HaunmenoBanue pa3nenon Copepxanue yueOHOro MaTepHana, 1abopaTopHble padOThl U MPAKTUUYECKHUE 3aHITHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
xumuyeckux snemenToB JI. M. | CamocrositeabHast padora: MoaenupoBanue [ICXD JI. . Menneneena 1 3
Menpeneesa.
Conep:kanue y4eOHOT0 MaTepuaJia
1. KoBaneHTHas cBs3b: HemnousisipHas M nosigpHass. MoHHass cBsi3b. KaTHMOHBI M aHUOHBIL. 1 1
Tema 1.3.
¢ 3 Meramumueckas cBsi3b. BonopoaHas cBs3b.
Crpoenue BeniecTsa.
IIpakTHyeckne 3aHATHA 1 )
1. Ctpoenue BemectBa. Buabl xumudeckoi cBsA3U. THUIBI KPUCTATUIMUECKUX PEIIETOK.
Coaep:xanue yueOHOTo MaTepuaJia
1. Bona B npupoje, 6bITy, TEXHUKE U Ha MPOU3BOACTBE. PUBNYECKUE U XMMHUUYECKHE CBOWCTBA 2 1
BOIbl. OnipecHeHre BOJIbl. ATperaTHble COCTOSIHHS BOJIBI U €€ TIEPEXObl U3 OJJTHOTO arperaTHOTo
COCTOSIHUS B JJPYTO€.
IIpakTnyeckue 3aHATHSA
Tema 1.4. 0 I} P 5
Bona. PacTeopi. . I'maponus. Peakiun noHHoro ooOMeHa. 2 2
2. OnpeneneHre MacCOBOM JIOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
CamocrosiTesibHas padoTa:
1. BoimonHeHue NTUChbMEHHOTO aHaIM3a Y4eOHO TUTepaTyphl, MPaKTUYECKUX 3a7a4 U TECTOBBIX 3 3
3aaHuii mo BompocaMm: «Boga Bokpyr Hac. PacTBopeHue TBepABIX BELIECTB U Ta30By;
«/lucnepcubie cuctemsl. [Iporeccsl, MPpOUCXOAAIINE B paCTBOPaX».
Conep:kaHue yueGHOTo MaTepHaa:
Tema 1.5 1. IlonsiTre 0 XUMUUECKOU peakuu. THUbl XuMHYeCKUX peakuid. CKOPOCTh peakuu U GaKTopsbl, OT 1 1
XI/IMI/I‘IeCKI/Ie peaKHI/H/I. KOTOPBIX OHA 3aBUCHUT.
CamocrosiTesibHas padoTa:
1. BrinmoHeHNE MTUCEMEHHOTO aHaK3a YIeOHOU JTUTEPATYPHhl, TPAKTUUECKHUX 3a]1a4 U TECTOBBIX 5 3
3amanuii o Temam: «Knaccuduxanus XUMUYECKUX PEAKITAN».
Conep:xanue yueOHOro MaTepuaJia:
Tema 1.6. 1. Knaccudukarust HeOpraHM4eCKUX COeTUHEHUH U uX CBOMCTBA. OKCHUIBI, KUCIIOTHI,
Knaccudukanus Ny o o
ocHoBaHus, conu. [Tonstue o ruaponuse coneit. Cpena BOAHBIX pacTBOPOB colield. Bogopoausiii 1 1
HEOPraHUYECKUX -
COCIMHECHUN U UX CBOMCTBA. TTOKa3aTe/b pti pacTBOpa.
IIpakTHYeckne 3aHATHA 2 2




HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepHana, 1abopaTopHble padOThl U MPAKTUUYECKHUE 3aHITHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
1. Onpenenenue pH pactBopa cosneit
CamocrosiTejibHasi padoTa: BelnoHeHHE MMCHMEHHOTO aHAJIN3a y4eOHOU JINTepaTyphl,
MPAKTUYECKHX 3aJ1a4 U TECTOBBIX 3aqaHuil no Teme: «Knaccudukanns HeopraHmueckux 1 3
COEIMHEHUI U UX CBOMCTBAY.
Tema 1.7. Conep:xkanue yuedOHOro MaTepuaJia:
Metannel. Hemerauisl. 1. O0mmue gu3ndeckne U XUMHUECKHE CBOMCTBAa MeTaiutoB. OOmIast XapakTepUCTHKA TIIABHBIX TIOIIPYTIIT
HEMCTAJIJIOB Ha MPUMCPE I'aJIOTCHOB. Baxneimnue COCAUHCHUA MCTAJIJIOB U HEMCTAJIJIOB B IIPUPOJC U 1 1
XO035UCTBEHHOH ACSITEIIBHOCTH YEJIOBEKA.
IIpakTHyeckne 3aHATHA
1. Meramisl. BzaumoeiicTBue METaNIOB ¢ PAaCTBOPAMH KUCJIOT U COJIEH L 2
CamocrosiTeibHas padora:
1. BeimonHeHNe MUCHMEHHOTO aHau3a yueOHO! TuTeparypsl o Bonpocy: «Kopposus
MeTasuioB. CIuiaBb». ! 3
Pa3nen 2. Opranuyeckasi 24
XUMHS
Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia
OCHOBHBIC TIOTTOKEHHS 1. Oprannyeckue coeuHeHns. OCHOBHbIE TIOJIOKEHUS TEOPHUH CTPOEHUS OPraHUUYECKUX 1
Teopun CTpOCHHA coenuHenuit. MHOrooGpasue OpraHudeckux coenHenuii. [IoHATHe H30MepHH. !
OpraHUYECKUX
COeIHHEHHNiL. IIpakTH4eckne 3aHATHA
1. Ctpoenue oprannueckux coeannenuid. Knaccuduxamms. M3omepus. Homenknarypa. 1 2
2. KauecTBeHHBIN aHAIN3 OpraHuveckux coenuHeHuit (OOHapyXeHue yriepoia u BOJIOpoaa).
CamocrosiTejibHasi padoTa: BeimoiHeHNE MICHMEHHOTO aHAJIN3a yU4eOHOU JINTepaTyphl,
MPAKTUYECKHX 33/1a4 U TECTOBBIX 33JIaHUMN 1O TeMe: «[ OMOJIOTHYECKUH Psijl aTKAaHOBY. 2 3
Tema 2.2. Coaepxxanue y4yeOHOIro MaTepuasa
YTIeBOA0POIbL. 1. [IpenenbHbie U HENIPEAENIbHBIE YTIAEBOAOPOAbl. Peakius nonmumepusanuu.lIpupoansie
MCTOYHMKH YTJIEBOJAOPOJIOB. YTIIEBOJOPOAbl KAK OCHOBA MEXKIYHAPOJHOTO COTPYAHUYECTBA U ! !
Ba)XHEHIINN UCTOUYHUK (popMHUpoBaHus Oroxkera PO.
IIpakTHYeckne 3aHATHA 1 2




HanmenoBanmne pasaciioB
n TEM

ConeprkaHue yueOHOTO MaTepuaia, 1JabopaTopHble pabOThI M MPAKTUYCCKHUE 3aHSATHS,
camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHMS

1. YrneBonopoasl: nojiyueHue 1 cBoiicTBa 3TuieHa. CBoiicTBa OeH30I1a

2. Pemrenne PACUCTHBIX 3a1a4 U TECTOBBIX 3a,[[aHHfI I10 TEMC «yl"J'IeBOI[OPOIIBI».

CamocrosiTesibHasi padora:

1. BelnosiHeHHe MTUCbMEHHOTO aHAIM3a y4eOHOU JIUTEpaTyphl, IPAKTHUECKUX 3a]a4 U TECTOBBIX
3aaHui 1o TeMe: «30Mepus 1 HOMEHKIIaTypa HENPEAENIbHBIX YIIIEBOJLOPOI0OBY.

Tema 2.3.
Kucnopoaconep:xarue
OpraHHYecKue
BELIECTBA.

Coaep:xanue yueOHOIro MaTepuaJia

1. [IpeacraBuTenN KUCIOPOACOIEPKAIMUX OPTaHUIECKUX COCTMHEHHI: METHUIIOBBIN U
STUJIOBBIH CIIUPTHI, TJUIEPUH, YKCYCHAsI KUCIOTA. JKUPBI Kak cloKHbIE 3(QUPBL. YTIEBOIBI.

IIpakTH4yeckue 3aHATHS:

1. [TpakTrueckas pabota «CrupTh»;

2. Pemenue npakTuyeckux 3ajganuil no teme «KapOooHOBBIE KUCIOTHI».

3. KapOoHoBBIE KHCIOTHI (PAaCTBOPUMOCTH KapOOHOBBIX KUCIIOT B BOJIE; B3aMMOJICHCTBHE C
metanamiu. [lonydenue cinoxHoro agupa)y.

CamocrositenbHas padora:

1. IloaroroBka pedepara 1 NPe3eHTALNU HA TEMBI: «AJIKOT'OJIM3M, €TO TOCIEACTBUS U
npenynpexiaeauey; «l[IpuMeHenne ykcycHON KUCIIOTHI HA OCHOBE CBOMCTB. CII0XKHbIE S(HUPHI B
MIPUPOJIE, UX 3HAUEHHUE; «3HAUEHHUE YTIIEBOIOB B KHMBOI MPUPO/IE U KU3HU YETIOBEKAY.

Tema 2.4.
A3zoTcoaepkalime
OpPTraHUYECKHE
BEUIECTBA.
[Tmactmaccer

Y BOJIOKHA

Coaep:xanue yueOHOro MaTepuaJia

1. A3oTcoaeprkaniiue OpraHMuecKue coequHeHnsa. AMUHBI, aMUHOKHUCIIOTHI, 0enku. CTpoeHue u
ouonornueckass ¢GyHkuus OenkoB. [loHsTHe o TmIacTMaccax W XMMHYECKHX BOJIOKHAX.
HartypanbHble, CHHTETHYECKHE U MCKYCCTBEHHBIE BOJIOKHA.

IIpakTUyeckue 3aHATHS:
1. AmuHBI, aMHHOKHCIOTHI, Oemkn: OOpaTuMast 1 HeoOpaTuMas ieHATypaTu3aIns OSIKOB.

CamocrosiTesbHas padora:

[ToaroroBka pedeparoB u coobieHnii Ha TeMy: «Poib OEIKOB B )KUBOM MPUPOIE»;
«[IpuMeHeHe MOJUMEPOB B MPUKIIAAHOM U KIACCUYECKOM H300pa3UTEIIbHOM UCKYCCTBE.

Tema 2.5.

Conep:xanue yueOHOro MaTepuaJia




HaunmenoBanue pazienon Coneprxkanue y4eOHOT0 MaTepuaa, JJabopaTtopHbie pPabOThI M MPAKTUYECKUE 3aHSITHS, O0BeM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
XuMHSI H OPraHu3M 1. X¥uMHuuecKue 3JIEeMEHThl B OpraHu3Me 4elloBeKa. XOJIECTEPUH U €T0 POJib B 3/I0POBbE
uesioBeka. XuMHS B OBITY. yejioBeKa. MuHepajbHBIE BEIECTBA B IPOAYKTAX IMTAHUS, IIUIIEBBIE JT00ABKH.
Co6anancupoBanHoe nutanue. Boma. KauecTBo BOsbI.
IIpakTnyeckue 3aHATHS
1. [Tutiessle no6aBku E B MHILIEBBIX MPOIYKTAX.
2. O6HapykeHrEe BUTAMUHOB B IIPOJIYKTaX IMUTAHUSI. 3 2
Py0e:xublii KOHTpPOIb Nel
CamocrosiTesibHas padora:
1. ITonroroBka pedepaToB u Mpe3eHTAIMi Ha TeMy «XHUMHS U OpTraHU3M YeJoBeKa. XUMHUS B
OBITY». 2 3
2. CocTaBiieHHE KpOCCBOP/A HA TeMy: «BUTaMHUHBI».
DOU3UKA 51
BBenenne 1
Tewma 1 ®dusuka - pyHIaMeHTalbHas HayKa o pupojie. EcrecTBeHHOHAYYHBIN METO/ MO3HAHUS, €T0 1 1
BO3MOYKHOCTH ¥ TPAHUIIbI MPUMEHHUMOCTH.
Paznen 1. Mexanuka 9
Conep:xxanue yueOHOTro MaTepuja
Cucrema orcuéra. MarepuanbHasd Touka. Korna teino MOXHO CUMTAaTh MaTe€pUabHOW TOUKOM? 2 1
Tpaektopusi, myTh W mnepemenieHne. MrHOBEHHas CKOpOCTh. HarpaBiieHHMe MrHOBEHHOH
CKOPOCTH TNPU KPUBOJIMHEHHOM JIBH>KEHHH. BeKkTOpHbIE BETUUYMHBI U UX NMpoeKuuu. CroxeHue
ckopocteid. [IpsMonuHeliHOE paBHOMEpPHOE JBMKEHHE. YckopeHue. [IpsmonuueriHoe
paBHOYCKOpeHHOe  ABWkeHue. CKOpocTb U NEpeMEllleHHe TMpU  NPSIMOJUHEUHOM
Tema 1.1. Kunemartuka PaBHOYCKOPEHHOM JBMKeHHH. KpuBonuHeiiHoe nskenne. J[BUsKeHHe Tena, OPOIIEHHOTO IO
YIJIOM K TOpU30HTY. PaBHOMEpHOE IBUMXKEHHE TO OKPYKHOCTH. OCHOBHBIE XapaKTEPUCTHUKU
PAaBHOMEPHOTO JBWXEHHUS IO OKPYKHOCTH. YCKOPEHHE NpPH PaBHOMEPHOM JBWIKEHUU 10
OKPY>KHOCTH.
IIpakTHyeckue padoTbl 1 2

1. Pemenue 3aga4d no teMe «KuaemMaTrukay.




HanmenoBanmne pasaciioB
n TEM

ConeprkaHue yueOHOTO MaTepuaia, 1JabopaTopHble pabOThI M MPAKTUYCCKHUE 3aHSATHS,
camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHMS

Tema 1.2. IlunamMuka

Conep:kanue y4eOHOT0 MaTepujia

3aKOH MHEepUMM M sBIeHUE HHepUMU. VHepuuanbHble CHUCTEMbl OTCUETa M IEPBBIA 3aKOH
Herorona. IlpuHnun ortHocurensHOoCTH [anmies. Mecro wuyenoBeka BO DBceseHHOM.
['eonenTpuueckas cucrema mupa. I'envonieHTpuueckas cucremMa Mmupa. B3aumopelcTBus u
cunbl. Cuna ynpyroctu. 3akoH ['yka. M3mepenue cun ¢ nomounpto cuibl ynpyroctu. Cuia,
ycKopeHue, macca. Bropoit 3akon Hetotona. [Ipumepsl npumenenus BToporo 3akoHa HerotoHa.
Tperuit 3akon Heiorona. Ilpumepsl mnpumeHeHus TpeTrbero 3akoHa HprloroHa. 3akoH
BCEMHMPHOI'O TAroreHus. I'paBuranuonHas mnocrosiHHas. Cuia TsokecTd. JIBHOKEHHE MOJ
JEHCTBUEM CHUJI BCEMHUPHOIO TATOTEHMs. [[BUXKEHHE HCKYCCTBEHHBIX CIIYyTHUKOB 3€MJIU U
KocMHYecKHX Kopabieil. [lepBas kocMuueckass ckopocTb. Bropas kocmuueckas ckopocTb. Bec
U HeBecoMOCTb. Bec nokosimierocs tena. Bec tena, npuxkyierocs ¢ yckopeHueM. CUilbl TpEeHUs.
Cuna tpenus ckonbxenus. Cuna tpenus nokos. Cuna tpenust kaueHus. Cuja conpoTUBIICHMS B
KUAKOCTSX U rasax.

IIpakT4yeckune padoThI

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

Tema 1.3. 3aKoHbBI
COXpaHeHHs B MeXaHHKe

Conep:xxanue yueOHOTro MaTepuia

Wmnynbe. 3akoH coXpaHeHUs uMIysibca. PeakTuBHOe JBmkeHHe. (OCBOEHHE KOCMOCA.
Mexanuueckas pabota. MourHocTs. PaboTa cuit TshKecTH, ynpyrocTd U TpeHus. MexaHuueckas
sHeprus. [lorennuanbHas sHeprus. Kunernueckast s3Heprusi. 3aKkoH COXpaHEHHs SHEPTUU

Tema 1. 4. CraTuka

3anmaun craTuku. AOCOIIOTHO TBepAoe Teno. [lepeHoc ToOuKY MPUIIOKEHUSI CUJIBI, IEHCTBYIOIIEH
Ha TBepzoe Teno. PaBHoBecue Tena moj nerictereM Tpex cui. OOmme ycIoBUsS PaBHOBECHS.

CamocrosiTeibHas padora: Pemenue 3amay, coctaBieHrne o0oOIIaroNie TaOIUIbI IO TeMe
«Bupl IBIKEHUS», COCTaBIIEHHE KPOCCBOpIa Mo pazzeny «MexaHukay

Paznen 2. OcHoBBI
MOJIEKYJISIPHOH (PU3UKH U
TEPMOAUHAMMKH

Tema 2.1. MoJsiexkyasipHast
¢pusuka

Conep:kaHue y4eGHOro MaTepuia

OcHOBHBIE MOJIOKEHUSI MOJIEKYIIPHO-KMHETHYecKo Teopuu. OCHOBHAS 3a7a4a MOJIEKYJISPHO-
KuHeTHueckor Teopuu. KommuectBo BemecTBa. Temmeparypa u e€ u3mepeHue. AOComOTHas
mkaia temnepatyp. ['a3oBeie 3akoHbI. M30mponecchl. YpaBHEHUE COCTOSIHUS Ta3a. Y paBHEHUE
Knaneiipona. YpaBuenne MenneneeBa — Kuaneiipona. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-




HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepHana, 1abopaTopHble padOThl U MPAKTUUYECKHUE 3aHITHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
KMHETUYECKOW Teopur. AOGCOIIOTHAS TeMIEpaTypa U CpeiHsAsS KHHETHUECKas SHEPTUs MOJIEKYJI.
Cxopoctu Mosekyn. CocrostHusi BemiecTBa. CpaBHEHHE ra3oB, >KMJIKOCTEHM M TBEPABIX TEIl.
Kpucransl, amopdHbIe Tesa U )KUJIKOCTH.
CamocrosiTesibHas padora:
Hamnucanue pedepara Ha Temy «M.B. JlomoHOCOB — 0cHOBOMOJIO)KHUK MKT) 4 3
Hanwmcanue noxmana mo teme «Kpucramisl u aMmopgHBIE BEIIECTBA»
CocraBieHue cpaBHUTENbHOM Tabnuibl «Kpucramnnyeckue 1 aMopQHbIe Tenay
Conep:xxanue yueOHOTo MaTepuja
Buyrpennsas sHeprus. CrnocoObl HW3MEHEHMsI BHYTpEHHEH sHepruu. KoiamdecTBo TEmIoTHI.
[lepBbiii 3aKOH TepMOAMHAMUKH. TersioBble ABUTATENH. XOJOJWIBHUKH U KOHIUIIMOHEPHI.
Bropoii 3akoH TepmoauHamuku. HeoOpaTuMoOCTh Mpo1ieccoB U BTOPOIl 3aKOH TEPMOJIMHAMUKH. 2 1
DKOJIOTMYECKUI U 3HepreTuueckuil kpusuc. Oxpana okpyxarouen cpeapl. Ga3zoBbie nepexobl.
IInaBnenne wu kpucraumzauus. Hcmapenune wu  kKoHueHcauud. Kunenue. BriaxHOCTb,
ieMa 2.2. HACBIIICHHBIN U HEHACHIIICHHBIN Map.
epMoAMHAMMEKA JlabopaTopHbie padoThI
1. «Onpenenenune yaeapHON TEMIOEMKOCTH TBEPAOTO BEIIECTBAY. 2
2. «OnpeneneHrne OTHOCUTENIbHON BIaKHOCTH BO3yXa». 2
IIpakT4yeckune padoThI
3. Pemenue 3agau no teme «MonekymnspHas ¢pusuka. TernnoBsle IBICHUN. 1 2
Pa3nea 3. OcHoBbI
3J1eKTPOAMHAMMKH
Conep:xanue yueOHOTo MaTepujia
Tema 3.1. ITpupona snexktpuuectBa. Ponp 3neKkTpuuecKux B3auMOJEHCTBUH. J[Ba pona 3IEKTPUYECKHX
JJIeKTPOCTATHKA 3apsinoB. Hocutenu anekTpudeckoro 3apsaa. BzauMonencTBue 3JIeKTPUUYECKUX 3apsSaoB. 3aKOH
Kynona. Dnekrpudeckoe nouie.
OnekTpryeckuil ToK. McTOYHMKHM MOCTOSSHHOTO ToKa. Cnia Toka. J[eWCTBUS 3JIEKTPHUYECKOTO 5 1

Tema 3.2. 3aK0oHBI
MOCTOSAHHOI'O TOKA

TOKA. DJIEKTPUUECKOE CONMPOTUBIEHUE U 3akoH Oma ansa ywyactka nenu. IlocienoBarenbHoe U
napajuieIbHOe COSAMHEHUS TIPOBOIHUKOB. M3MepeHus cuibl Toka U HanpspkeHus. PaGora Toka
u 3akoH Jlxxoyns — Jlenuma. MoutHocts Toka. DJIC ucrounuka Toka. 3akoH OMa Juisi IOJHOM
LIETH.




HanmenoBanmne pasaciioB
n TEM

ConeprkaHue yueOHOTO MaTepuaia, 1JabopaTopHble pabOThI M MPAKTUYCCKHUE 3aHSATHS,
camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHMS

JlaGopaTopHbie padoThI

3. ((I/I3quHI/Ie IMOCJICA0OBATCIIBHOTO U MAapalJICJIbBHOI'O COCANHECHUA ITPOBOAHUKOB).

2

Tema 3.3. DiexkTpudeckui
TOK B Pa3JIMYHBIX Cpeax

Conep:kanue y4yeOHOT0 MaTepuja

DnexTpudeckas MPOBOAUMOCTb PA3JIMYHBIX BEHIECTB. JJIEKTPOHHAs IIPOBOAMMOCTh METAJUIOB.
CsepxnpoBoauMoctb.  llomynpoBogHuky. DJEKTPUYECKHMII TOK B IOJYNPOBOJHUKAX.
CoOcTBeHHass ¥ IpUMECHass MPOBOJUMOCTH HOJIYHPOBOIHUKOB. I10oIynpOBOIHUKOBBINA TUOJL.
TpaH3ucTOpbl. DNEKTPUUYECKUI TOK B BakyyMe. J(noa. DIeKTpUuecKuil TOK B KUAKOCTAX. 3aKOH
JNEKTPONIN3a. DJIEKTPUUECKHM TOK B ra3ax. Pazpsapl.

Tema 3.4. MaruutHoe
moJjie

B3aumoneiictBue TokoB. BekTop MarHuTHON MHIyKuMU. JIMHMKM MarHuTHOM mHAyKuuu. Cuia
Ammnepa. DeKTpou3MepHUTeIbHbIE TPUOOpPHL. ['pomMKoroBopurens. MarHuTHBIE CBOWMCTBA
BemectBa. Cuia Jlopenna.

Tema 3.5.
DJIEKTPOMATrHUTHasA
WHIAYKIHS

OTKppITHE D3JIEKTPOMArHUTHOM MHAYKUUU. MarnutHsli notok. [lpaBuno Jlenua. 3akoH
NIEKTPOMAarHUTHOW  MHAYKIMHM. BuxpeBoe anekrpuueckoe moine. OIJC  uHIAYyKIUU.
Camounaykuusa. UnaykruBHocTh. [IpuHumn neicTBus snektporeneparopa. [lepeMeHHbIN TOK.
Tpancopmarop. IlpousBoacTBo, mepenaya u norpebieHue 3aekTposHepruu. [IpoGiemsl
sHeprocoepekenns. TexHuka 0e30MacHOCTH B OOpaIlEHHUU C JIEKTPUUYECKHUM TOKOM. DHEPrus
MarHMTHOTO TOJIS TOKA. DJIEKTPOMArHUTHOE I0JI€. DJIEKTPOMAarHUTHBIE BOJIHBI.

IIpakTnyeckne padoTsl

4. Pemenue 3aga4d «OCHOBEI QJICKTPOANHAMUKW.

CamocrosiTeibHasi padorta: [logroroska pedepara:

l.Ilpumenenne snekTponu3a B TexHUKe. [IpeBpalieHne XHWMHYECKOW SHEPIMM B
NIEKTpUYECKYH0. ['aibBaHNUYECKUE DTIEMEHTBI. AKKYMYJISITOPBI.

2. Tunsl caMOCTOSITENIBHOTO pa3ps/la W WX NPUMEHEHHWE B TeXHUKe. MonHus. 3ammura oT
MoJsiHuU. [IpuMeHenune mia3mel.

3.OneKTpOHHBIE TAMIBL: U0, TPUOJ. DIEKTPOHHbIE MyYKU. DIEKTPOHHO-Ty4YeBas TpyoOKa.
4.Buxpesble TOKU. POJIb MarHUTHBIX TMOJIEN B SBIECHUAX, Tpoucxoaaumx Ha CoHIE.
5.CaMOMHAYKIINS, B3aUMOUHIYKIIHS: IPUMEHEHHE.

6.ABTOKONEO0aHMA. | 'eHepaTOp He3aTyXaoIuX KolneOaHuH.

7.3Byk. CKOpOCTh 3BYyKa. Y IbTpa3ByK. [I[puMeHeHne yabTpa3ByKa.

8. Uutepdepennmss B ToHKMX 1uieHKax. [lomocel paHOM Tommmebl, Kombsia HproToHa.




HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepHana, 1abopaTopHble padOThl U MPAKTUUYECKHUE 3aHITHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
Hcnons3oBanue unTepdepeHunu u Aupakuuu B Hayke u TexHuke. [lonstue o ronorpaduu.
9.0mbIT KylioHa ¢ KpyTUIBHBIMU BeCaMU. JKBUIIOTCHIIMAIbHBIE TOBEPXHOCTH. DJIEKTPUUECKOE
CMeIlleHre. DIeKTPOCTaTHUeCKas 3aluTa.
10.TennoBoe aeiicTBue Toka. CBEpXIPOBOAUMOCTD. VICTOUHMKYN OCTOSIHHOTO TOKA.
11.Pa6ota BeIXO#A. Tepmodnekrpuyeckue sBiacHUsA. KOHTakTHas pasHOCTH IMOTEHIIMAJIOB.
Tepmomnapsr.
12.0HepreTudeckie ypOBHU M OSHEPreTHYECKHE 30HBI, pP-II U p-JI-p TMEpexoabl B
MOJTYTIPOBOTHUKAX. [10TyIIPOBOTHUKOBBIC TIPUOOPHI.
13.Maruutocepa 3emnnm U ee B3aUMOJCKHCTBHE C COJNHEYHBIM BeTpoM. Kpupas
HamaranuuBanus. Temmepatypa Kropu.
14.Toku BeIcOKON uacToThl. Ilonste o Ttpexdasnom Ttoke. [lomydenue, mnepenaya wu
pacripeielieHue 3JIEKTPOIHEPTUU B HAPOIHOM XO3SIICTBE.
15.Ilpumenenue 5/M BOJH: TENEBUACHHE, paaUOJOKalus, paguoacTpoHomus. Haznauenue
OCHOBHBIX OJIOKOB PaJHONPHUEMHHKA
Pasnen 4. Kosiebanus u
BOJIHBI
Conep:xxanue yueOHOTro MaTepuja
KonebGanusi: cBOOONHBIE, BBIHY)KIEHHBIE, TapPMOHUYECKHE. YCIOBUS BO3HUKHOBEHHS 1 1
Tema 4.1. Mexanuueckne | konebanuii. Pesonanc. Maremarnueckuit mastHuk. daza, ammmMrysa, 4actora KojeOaHmid.
KOJIe0aHus JlabopaTopHbie paGoThI
4. «HMccnemoBaHue 3aBUCUMOCTH TepHOJa KoJieOaHWW MasTHUKA OT JJWHBI TOJABECa U 1 2
M3MEPEHNE YCKOPEHUS MAJeHUs C TOMOIIBIO MasiTHUKA
Tema 4.2. Conep:xxanue yueOHOTro MaTepuja
DJIEKTPOMATHUTHbIE Konebarenbupiii KOHTYp. [leprnon cBOOOTHBIX 3IEKTPOMArHUTHBIX KoJjiebaHui. [lepemeHHBII
KoJIedaHus anektpuueckunit Tok. Konnencarop. Karymka. I'enepatop. ABTokoae0aHmMsl.
Tema 4.3. IIpousBoacrBo, | Tpancdopmaropsl. [lepenaua snekTpudeckoil SHEPTUU. 1 1
nepenava, u
HCNOJIb30BaHNE
3JIEKTPUYECKON JHEPruM
Tema 4.4. Mexanuueckne | BonHoBble siBiieHMs. PacnpocTpaHeHue BONH B pPa3iIM4YHBIX cpefax. MeXaHWYecKHe BOJIHBIL. 1 1

BOJIHbI

3ByK. Buapl BosiH. YpaBHEHHE rapMoHMYecKoW BOJHBL. PemieHue 3agau Ha onpezesieHue




HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepHana, 1abopaTopHble padOThl U MPAKTUUYECKHUE 3aHITHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
CKOPOCTH PpacIpOCTPaHEHUs BOJHBI W JJIUHBI BOJHBL. (CBONCTBA MEXaHWYECKUX BOJIH:
uHTephepeHIs, AM(PaKIHs, 3aKOH paCIIPOCTPAHEHHUSL.
T BonHoBele sBrenus. PacnpocTpaneHue BOJH B pa3iWYHBIX cpelax. MexaHM4eCcKHe BOJIHBIL.
ema 4.5, 3Byk. Buabl BoiH. YpaBHeHHE rapMOHMYECKOW BOJIHBI. PelieHue 3aauy Ha omnpeeracHue
JIEKTPOMATHUTHBbIE . i
CKOPOCTH PpaclpOCTPaHEHUs BOJHBI W JJIUHBI BOJHBL. (CBOHCTBA MEXaHWYECKUX BOJIH:
BOJIHBI uHTepdepeHtms, Tudpaxius, 3aK0H pacpOCTPAHCHUSL.
IpakTHyeckne padoThI
5. Pemienue 3amau «KoneOaHust 1 BOJTHBD. 1 2
CamocrostenbHas padora: [logroroska pedepara:
1. MexaHnyeckue KojaeOaHus
2. DNeKTpOMarHUTHBIC KOJICOAHMUS
3. IlpousBoacTBO, Mepenaya, U UCIOJIb30BAHNUE SJICKTPUUECKON IHEPTUH 2 3
4. MexaHU4YeCKUE BOJTHBI
5. DIEKTpOMarHUTHBIC BOJHBI
Pasnen 5. OnTuka Conep:xxanue yueOHOTro MaTepuja
Ckopoctp cBera. 3akoH mnpenomsieHus cBeta. [lpunuun [roiirenca. Jlunza. Iloctpoenue 1 1
nuzoOpaxenuit. atepdepennus, nudpakuus, nucnepeus, noispusanus cBeta. [lomepedHocTsb
Tema 5.1. CBeToBbBIE CBCTOBBIX BOJIL.
BOJHDI JlabopaTropnbie padoThl
5. «MI3MepeHne nokas3aTess MPeIoOMIIEHUS CTEKIIay. 2
6. «OmnpeeneHue ONTHICCKON CHITBI M POKYCHOTO PacCTOSHUS COOMPAFOIICH JTMH3BI. 1 2
Copaepxxanue ydyeOHOIro MmaTepujia
Tema 5.2. DiieMeHTbI
TeOPHH OTHOCHTEIBLHOCTH [Ipuntun otHOcUTeNbHOCTH. [lOCTyNmaThl W CHEACTBHS W3 TPUHIMIA OTHOCHTEIBHOCTH.
PensiTuBuCcTCKAs AMHAMUKA. 1 1
Tema 5.3. U3nyuenus u Bunb! nuznydennii. Buasl ciektpos. IlIkana 31€KTpOMarHuTHBIX BOJIH.
CIEKTPBHI
CamocrositesbHas padora: OdopmileHHEe TEMaTUUECKOTO0 KOHCTIEKTa MO TeMe «JIMH3bIY;
Cocrasienne 00o0maromieii Tadbauisl «BoIHOBEIE CBOIICTBA CBETAY, 3 3

CocraBnenue MPE3CHTAINU 110 TEMC «BI/II[BI OJICKTPOMAarduTHBIX HSHy‘ICHHﬁ))




HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepHana, 1abopaTopHble padOThl U MPAKTUUYECKHUE 3aHITHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
Pa3nen 6. KBanToBas
(pusuka
Conep:kanue y4eOHOT0 MaTepujia
Tema 6.1. CBeToBbIC
KBAHTEI dotorpdexr. 3akonnl porodddekra. [Tocrosunas [lnanka. Kpacnas rpanuma ¢ororddexra.
DOTOH.
Tema 6.2. ATomHast Mopnens atoma Tommcona. Crpoenume aroma. Ombitel Pesepdopna. Ilocrymater Bopa.
¢pusuka JluneituaTeie CEKTPHI UCITYCKAHUS U TIOTJIOUICHHUS. 9 1
Tema 6.3. ®Pusuka W3otonbl. YaenbHas dHeprusi cBsizu. PagmoakTuBHOCTH. Alb(a-, O6era-, ramMmma- H3ITy4CHHS.
aTOMHOIO siApa 3aKOH paIM0aKTUBHOTO pacnaja. S aepHble U TEPMOSIEPHBIC PEaKIIUU.
Tema 6.4. DiieMeHTapHble | XapakTEepUCTUKA U KJIACCU(PUKALUS JIEMEHTAPHbIX YaCTHULI.
YACTHIBI
IIpakTnuyeckue padoTbl
6. Pemenue 3a1au «neMEHTapHBIC YaCTHUITBDY. 1 2
Py6esxnblii KOHTpOIb Ne 2
CamocrositenbHnas padora: [lonroroska pedepara:
1.Buyrpennuit porosadpdext. Tumnsl poTod16MEHTOB.
2.IlonsiTHE O KBAaHTOBBIX TeHepaTopax. [Ipumenenue nazepos. [IoHsATHE 0 KBAHTOBOW MEXaHUKE.
OTtkpseiTHE TPOTOHA U HeTpoHA. CrIocOOBI HAOMIOIEHUS U PETHCTPAIUH 3apsHXKEHHBIX YaCTHII.
3.Ilonyyenue paguoOaKTUBHBIX HW30TOMOB W WX TpuUMeHeHue. buonornueckoe nencTBue
pPaZMOaKTUBHBIX U3TyYSHHI.
[ToaroroBka pedepara:
1.VnerpaduoneroBoe u MHPpakpacHoe u3MydeHUs. PeHtreHoBckue nyun. VX mpupona u
CBOMCTBA.
2.TeroBoe W3JIy4eHME MU €ro XapakTepUCTUKH. JlroMuHecneHnus. XHUMHUYECKOE IEHCTBUE
CBeTa.
3.YnupasiseMas sinepHas peakuus. SInepHelil peakTop.
BUOJIOI'Us 99
Paznea 1. 4
buonorus —

COBOKYITHOCTb HayK




HanmenoBanmne pasaciioB
n TEM

ConeprkaHue yueOHOTO MaTepuaia, 1JabopaTopHble pabOThI M MPAKTUYCCKHUE 3aHSATHS,
camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHMS

0 J)KMBOH MPUPOJIE.

Tema 1.1.
MeToabl HAYYHOT'0
NMO3HAHHUSA B OHOJIOTHH.

Conep:xanue yueOHOro MaTepuaJia

1. XKuBas nmpupo/ia Kak 00bEKT U3yUCHHS OMOJIOTHH. METO bl UCCIICIOBAHHMS JKUBOM MPUPO/IBI B
OHOJIOTHUH.

2. Onpenenenue xu3HU. OCHOBHBIE IPU3HAKU KUBOTO. Y POBHU OpraHM3alM >KU3HU. MeTo bl
U3y4eHUs OMooruu. 3HaueHue OMOIOTHH.

HpaKaneCRue 3aHATHUSA

1. YpoBHU opraHu3alyy >KUBOW MaTEpPHUH.

CamocrosiTenbHas padora: [loaroroska pedeparoB Ha TeMy: «CoBpeMEHHbIE METOIbI
UCCJICIOBaHUSI B OMOJIOTHH.

Pa3nen 2. Kierka

27

Tema 2.1.
Hcropus nzydenus
KJIETKH.

Conep:xxanue yueOHOro MaTepuaJia

1. OcHOBHBIE TOJIOKEHUS KIETOUHOU Teopuu. KiieTka - cTpykTypHO-(yHKIIMOHAIbHAS
(a7eMeHTapHas) eIMHUIA )KU3HU.

CamocrosiTeqbHasi paGOTa: BrinonHeHre NUCEMEHHOIO aHAIN3a y‘le6H0ﬁ JIUTCPATYpPhbI TEMC:
«Knerka — QJICMCHTAapHAasd €ANHUIa CTPOCHUSA U KU3HCACATCIBHOCTH OPTaHU3MOBY.

Tema 2.2.
CrpoeHue KIeTKH.

Conep:xanue yueOHOro MaTepuaJia

1. ITpokapuOTHI ¥ 3yKapUOTHI - HU3LIME U BHICIINE KIETOYHbIE OpraHn3Mbl. OCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTBI KJIIETKH 3YKApHOT.

2. Knerounoe AAPO. q)yHKL[I/ISI AApa: XpaHCHUEC, BOCIIPOU3BCACHHUC U IICpCaada HacJeICTBEHHOM
I/IH(I)OpMaI_II/II/I, peryidanud XHUMHUYECKON aKTHUBHOCTH KJIETKH.

3. CtpykTypa U GYHKIIUU XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

IIpakTHyeckne 3aHATHSA:

1. «OcHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKN». CTpOCHHE KIIETKH, OCHOBHBIE OpPraHOU/IbI U
ux QpyHKUIHU.

2. ((CpaBHCHI/IC CTPOCHUS KIICTOK paCTeHI/Iﬁ " XKUBOTHBIX». Ha6J'IIOI[eHI/IC KJICTOK paCTeHI/Iﬁ n
JKUBOTHBIX IO MUKPOCKOIIOM Ha I'OTOBLIX MUKPOIIPpCIIapaTax U UX OIMMMCAaHUC.

CamocrosiTeibHas padora




HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepHana, 1abopaTopHble padOThl U MPAKTUUYECKHUE 3aHITHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
1. 3anonHuTh Tabauy «CTpoeHne U PYHKIIUN OPTraHOMIOB KIETKI.
2. [loaroroBka pedeparoB Ha TeMy: «COBpEMEHHBIE METObI UCCIICTOBAHUS KIETKI.
Conep:kanue y4eOHOT0 MaTepHuaa
1. Heopranuueckue BemiecTBa B COCTaBe KJIETKH. Posib BOJbI KaK pacTBOPUTEIIS U OCHOBHOTO
Tema 2.3. KOMIIOHEHTA BHYTPEHHEHN CPEbl OPraHU3MOB. 4 1
Buonornueckoe 2. YrneBoasl ¥ munuabl B kietke. CTpykrypa u ouonorndeckue Gynkmun 20 6enkoB. CTpoeHue
3HAYCHUE HYKJIEOTHJIOB U CTpYKTypa noiauHykiaeotuHbix nenei JJHK u PHK, AT®.
XUMHHCCKHIX CamocrosiTeibHas padora:
H/ICMCHTOB. 1. BemmonmHeHre MUCHbMEHHO aHaJIN3a YIeOHOM JTUTEepaTyphl, MPAKTHUECKUX 3a/1a4 U TECTOBBIX 33JaHUN 2 3
I10 BOIIpOCaM: «HCOpFaHI/I‘IeCKHS 1 OPraHuvY€CKUC BECUIECTBA B OPraHU3ME YCIIOBEKA. OcCHOBHBIE
KU3HECHHO HeO6XOILI/IM])Ie COCAMHCHUA: 6GHKI/I, Yriji€BOAbl, )KUPbI, BATAMHUHBD).
Tema 2.4. Conep:xanue yueOHOro MaTepuaJia
Bupycer n Gakrepuodarn. 1. HexsieTouHoe cTpoeHue, ’)KU3HEHHBIN UK U €T0 3aBUCUMOCTh OT KJIETOYHBIX (DOPM >KHU3HU. 4 1
2. Bupycsl - BO30yauTenu HHPEKIMOHHBIX 3200JIeBaHUI; TOHITHE 00 OHKOBHpYcax. Bupyc
uMmmyHoaeduiuta yenoseka (BUY). [podunaktuka BUY-undexunn.
CamocrositenbHas padora:
1. [lonroroBka pedepatoB u mpe3eHTannil Ha TeMy: « BUpyCHI - BO30OyIuTenn HHPEKITNOHHBIX 2 3
3abosieBanuiy; « Bupyc ummynoneduiura yenoneka. [Ipodunakruka BUY-unbekmmy.
Pazpen 3.
Opl{[aHl/BM 36
Tema 3.1. Conepsxanue y4eOHOro MaTepuaJa:
Opranysm — euHoe Heroe. 1. MHoroo6pazue opranu3zmMoB. OOMeH BELIECTBOM M YHEPTHel C OKPYKAIOIIEeH CpeIoi Kak
HE00X0/IMMOE YCIIOBUE CYIIECTBOBAHUS JKUBBIX CHCTEM.
2. CrocoOHOCTh K CaMOBOCTPOHW3BEACHUIO - OJHA W3 OCHOBHBIX OCOOCHHOCTEH >KHMBBIX 4
opranu3MoB. J[leneHne KJIETKH - OCHOBAa pPOCTa, Pa3BUTHA U Pa3MHOXKEHHS OPraHU3MOB. !
becrionoe pazmuoxenue. [lonoBoii mporiecc u mosioBoe pasmMHokeHue. OTUI0JOTBOPEHUE, €0
OHOJIOTHYECKOE 3HAYCHHE.
CamocrosiTeibHas padoTa: 4 3




HaumenoBanue pazzaenon Copepxanue yueOHOro MaTepHana, 1abopaTopHble padOThl U MPAKTUUYECKHUE 3aHITHS, O6beM YpoBeHb
U TEM camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul) 4acoB OCBOCHMS
1. BeimomHeHNe MUCHEMEHHOTO aHAN3a y4eOHOM! JIUTepaTyphl M TECTOBBIX 3aJaHHM 110
BorpocaM: «Pa3zmMHOkeHHE Opraan3mMoB. MUTO3 U MEHO3Y.
2. [ToaroroBka pedeparoB u mpe3eHTaNN 110 TeMe: «MuTo3. Meio3».
Coaepsxanue yueOHOT0 MaTepuaJia
Tema 3.2.
Homsmrie 1. [TonsiTrie 06 MHAMBUAYAILHOM (OHTOTEHE3), SMOPUOHAIILHOM (SMOpUOTEHE3) U 5 1
06 HHIMBHIYATBHOM, IOCTOMOPHOHATIBHOM Pa3BUTHH.
SMOPHOHAITBHOM H 2. UnnuBuayasbHOE pa3BUTHE YEJIOBEKA M €70 BO3MOXKHBIC HAPYIIICHMUS.
NOCTIMOPHOHAIEHOM CamocrosiTe/ibHasi padoTa: BeIoiHeHne MMCbMEHHOTO aHaIn3a y4eOHOM JIUTEPaTyphI 110 2 3
PasBITHL. TemMe: «IMOPHOHATILHOE U TOCTAIMOPHUOHAIILHOE PA3BUTHE OPTaHU3MOB.
Tema 3.3. Conep:xanue yueO0HOro MaTepuaJia
O6mme 1. O6mume peIcTaBiICHUS O HACIEACTBCHHOCTH M M3MEHUYMBOCTH. [ eHeTHUYECKasT TEPMUHOJIOTHSI
HPEACTABJICHUS O 1 CHUMBOJIHKA.
HaCJICACTBCHHOCTHU
o M CHTHBOCTH: 2.3akoHOMepHOCTH HacnenoBaHus. HacnenoBanue mnpu3HakoB Yy uyesnoBeka. llomoBbie
xpoMocoMbl. CLIETIJIEHHOE C 10JI0M HacJIeJJOBaHHeE. 10 1
3. HacnencrBennble 0o0i€3HU 4YelOBeKa, WX NpUYUHBI U mpodunaktuka. CoBpeMEHHbIE
MIPE/ICTABJICHHS O TEHE ¥ TEHOME.
4. l'eneTnueckre 3aKOHOMEPHOCTH U3MEeHUnBOCTH. Knaccudukanus ¢popM U3MEHYMBOCTH.
5. BausiHue MyTareHoB Ha OpraHu3M YellOBeKa.
Py0exubiii KOHTPOIb Ne3
CamocrosiTesbHas padora:
1. BeimonHeHNe MUCHbMEHHOTO aHau3a y4eOHO! IUuTeparypsl U 1o Borpocy: «OCHOBHBIE
TE€HETUYECKUE MOHATHUS, TEPMUHBI U CUMBOJIBI.
2. IToaroroButh pedepaTsl U Mpe3eHTAINN Ha TeMbl: «MonudukanmonHas W HacIeICTBEHHAs 5 3
W3MEHYHBOCTHY; «KOMOMHATUBHAS M3MEHUYUBOCTEY; «MyTallMuOHHAS W3MEHYHBOCTHY;
«Jleuenune u mpeaynpexIeHIe HEKOTOPBIX HACIIEACTBEHHBIX 00JIe3HEH UemoBekay (110 BEIOOPY).
3. Baectu B rioccapuii OCHOBHbIE T€HETUYECKHUE MMOHATHSI, TEPMUHBI U1 CUMBOJIBI.
Tema 3.4. Coaeprxanue y4e0HOro MaTepuaJia
Ipenmer, 3a1aun u METOIBI 1. [Tpenmer, 3a1a4u ¥ METOMBI CeNIEKIIUU. | eHeTHIeCKre 3aKOHOMEPHOCTH CETIEKIIUU. 4 1

CEJIEKIIHH.

2. Yuenue H.W. BaBuiioBa o 1ieHTpax MHOT000pa3usi U MPOUCXOXKICHUSI KYJIbTYPHBIX PaCTCHHM.




HanmenoBanmne pasaciioB
n TEM

ConeprkaHue yueOHOTO MaTepuaia, 1JabopaTopHble pabOThI M MPAKTUYCCKHUE 3aHSATHS,
camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHMS

3. EI/IOTCXHOJ’IOI‘I/ISI, €C NOCTHXKCHUS, NICPCIICKTUBLI pa3BUTHA.

IIpakTnyeckne 3aHATHSA:

1. Pemrenue OJIEMCHTAPHBIX I'CHETHUYCCKUX 3a7a4.

2.AHaIM3 W OIEHKA JTHUYECKMX AaCICKTOB pa3BUTHS HEKOTOPBIX HCCIICJIOBAaHHHA B
OMOTEXHOJIOTHH.

CamocrosiTesibHasA padora:

1. TloaroroBka pedeparoB Ha TeMbl: «BiusHHE aNKOrojiM3Ma, HAPKOMaHWW M KypeHHUS Ha
HACJICICTBEHHOCThY; «LIeHTphl MHOrooOpa3wsi W TMPOUCXOXKICHHUS KYyJIbTYPHBIX PACTCHHIA.
HckyccTBeHHBIIT 0TOOpY»; «lccnemoBanuss B oOjactu  OuoTexHonorum»; «['eHeTnka U
MeauIHaY; «bHOTeXHOIO0THS U reHHas nHXeHepus — TexHonorun XXI Bexa» ( mo BeIOOpY).

Pa3nen 4. Bun

18

TeMma 4.1.
DBOIOIMOHHAS TEOPUSI.

Conep:xanue yueOHOro MaTepuasa

1. OBoNIOIIMOHHAS TEOpUS U €€ POJb B POPMUPOBAHNN COBPEMEHHOM €CTECTBEHHOHAYUHOM
KapTuHBI Mupa. Bua, ero kpurepun. [lonymsanus kak CTpyKTypHas €IMHHLIA BUAA U SBOJIIOLHH.

2. Cunrerndeckas teopus spomonuu (CTI). JIBrkyIine CHIIbl 3BOJIIOLUU B COOTBETCTBHUHU C
CTD. Pesynbrarel 3Bontonuu. [IpuunHbI BBIMUpaHUS BUIOB.

IIpakTHyeckne 3aHATHA:

1. Oniucanme ocoOeit BuAa Mo MOpQPOIOTHIECKOMY KPUTEPHIO.

Tema 4.2.
Pe3ynbTaThl 3BONIOLINM.

Conep:xanue yueOHOro MaTepuaJia

I.COXpaHCHHC MHOT006p8.3I/I}I BHUJIOB KaK OCHOBa yCTOﬁ‘-IHBOFO Pa3BUTHA 6I/IOC(I)CpBI.

2. IlpuunHbl BEIMUpaHUs BUJ0B. bruonoruueckuii nporpecc u OMoIoru4eckuil perpecc.

CamocTosiTesibHast padoTa:

1. TToxroroBuTs pedepatsl U pe3eHTaMH Ha TeMbl: «Y. JIapBUH H €T0 TeopHs MPOUCXOXKICHHS BUIOBY;
«JlokazarenbcTBa IBONIONMMY), «BiMsHME  ankoroimsMa, HApKOMaHWU W  KypeHHS Ha
HACJIEICTBEHHOCTEY;  «LleHTppl MHOrooOpa3usi ¥  TNPOUCXOXKACHHUS  KYJIbTYPHBIX  PAaCTCHUI;
«HckyccrBennblii otoop»; «MccnemoBanus B o0JIacTH OHOTEXHOJIOTUMY»; «['€HETHKAa W MEIUIIHHAY;
«buorexHonorus u reHHas nmxeHepus — TexHonoruu XXI| Bekay (1o BEIOODY).

2. BrInonHeHHe TUCHBMEHHOTO aHaIn3a yqe6Hoﬁ JINTCPATYPEI 110 TCME!: «buonornueckuit mnmporpecc n




HanmenoBanmne pasaciioB
n TEM

ConeprkaHue yueOHOTO MaTepuaia, 1JabopaTopHble pabOThI M MPAKTUYCCKHUE 3aHSATHS,
camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHMS

OHMOJIOTUYECKHUI perpeccy.

Tema 4.3.
['umoTe3sl MPOUCXOXKICHUS
JKU3HU

Conep:xanue yueOHOro MaTepuaJa

1. 'unoTe3sl IIPOUCXOXKIACHUA KU3HH. VcaokHEHHE JKUBBIX OpraHnu3MoOB Ha 3emie B mponecce
3BOJIFOIIHUH. AHTpOHOFGHG?; " €TI0 3aKOHOMCPHOCTH.

2. I[OKaSaTCJ'ILCTBa poAaCTBa YCJIOBCKA C MIICKOIIMTAOIUMH ) KUBOTHBIMH.

HpaKaneCRue 3aHATHA:

1. Aranus u OLICHKA PA3JIMYHBIX THITIOTEC3 IMPOUCXOKACHHUA JKU3HU.

2. AHaim3 u OLCHKA PA3JIMYHBIX I'MIIOTE3 IIPOUCXOXKACHUA YCIIOBCKA.

CamocrosiTesibHas padora:

1. BpimonHeHHe MHCHbMEHHO aHalIM3a Y4eOHOW JIMTEpaTyphbl MO BOMpocaM: «DKOIOTUYECKUE
(dakTophl aHTPOIIOTeHE3a: YCJIOKHEHHE TMOMYJISIMOHHON CTPYKTYphl BHJIA, H3TOTOBJICHHUE
OpyIuil TpyAa, MEPEeXoJ OT PACTHUTENBHOIO K CMENIAHHOMY THUITY MUTaHHS, MCIOJIb30BaHUE
orHs. IlosBiIeHUE MBICIUTEIBHON AEATEIbHOCTH M WICHOpa3AeNbHON peuu. [IpoucxoxneHue
YEJI0BEYECKUX pacy.

Pa3ngen 5. OkocucTemMsbl

14

Tema 5.1.

IIpenmMer u 3a1a4M 3KOJIOTHH.

Coaepsxanue y4e0HOro MaTepuaJia

1. [TpenMeT ¥ 33124 SKOJOTUU: yUEHHE 00 SKOJIOTHUECKHUX (PaKTOpax, yaeHHEe 0 COOOIIeCTBAX
OpraHu3MoOB, yueHue o 6uochepe. Dxonornueckre GakTopbl, 0COOEHHOCTH UX BO3/ICHCTBUSI.

2. Dxonoruyeckas xapakrepuctuka Buja. [lonsatue 06 sxonoruueckux cucremax. Llenu
nuTaHus, Tpoduueckrue ypoBHH. broreoreHos kak sJKocUCTEMA.

IIpakTHyeckne 3aHATHA

1. CocTaBieHue cxeM IMepeiayn BemEeCTB U SHepTruu (1eTei MUTaHus ).

Tema 5.2.
Buocdepa - rimodanbHas
IKOCHCTEMA.

Conep:xanue yueOHOro MaTepuasa

1. Yuenue B. 1. Bepnanckoro o 6uocgepe. Poib xkuBbix opranu3moB B 6uochepe. buomacca.

2. buonorudeckuii KpyroBopot (Ha mpuMepe KpyroBopoTa yriaepoaa).

3. OcHOBHbIE HaMpaBJICHHsI BO3ICUCTBUS YellOBEKa Ha Ouocdepy.

4, Tpancdopmanmsi eCTECTBEHHBIX AKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpodKOCHUCTEM
(arponeHo30B).




HanmenoBanmne pasaciioB
n TEM

ConeprkaHue yueOHOTO MaTepuaia, 1JabopaTopHble pabOThI M MPAKTUYCCKHUE 3aHSATHS,
camMocCTosITelIbHAs paboTa 00yJaroIMXCsl, KypcoBas padora (IPOEKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOCHMS

IIpakTH4yeckue 3aHATHS

1. CpaBHUTENBHAS XapaKTEPUCTHKA IPUPOAHBIX 3KOCHCTEM U arpo3KOCHCTEM CBOCH MECTHOCTH.
CocraBieHue cxeM Iepeiadn BelecTB U SHepruu (Lernel MUTaHus).

2. Penrenne 3xonorndyeckux 3agad. AHaIM3 U OL€HKA NOCJIEACTBUI COOCTBEHHON IEATEIHLHOCTH
B OKPY’KAIOIICH cpefie, TII00aTbHBIX KOJIOTHUYECKUX MPOOJIeM U MyTeH X PEIICHHS.

Py0e:xHblii KOHTPOIb Ne 4

CamocrosiTesibHasA padora:

1. BoinonHeHne NTUCHMEHHO aHAIM3a yueOHOM IUTepaTyphl U TECTOBBIX 3aJJaHUM IO BOIIPOCAM:
«OQxonornyeckre GakToOphl U UX BIMSHUE HA OPraHU3MbD»; «MEeXBUIOBbIE OTHOIICHHUS:
napasuTH3M, XUITHUYECTBO, KOHKYPEHIIUs, CUMOHNO03»; «3aloBeIHUKH U 3aKa3HUKU Poccumy.

JAunddepenuupoBanHblii 3aueT

HUTOrO:

201




3. YCJIOBMUS PEAJIM3AIIMY YYESHOM JUCIUTIIMHBI
3.1. TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHuI0

Peanuzauust nporpaMMbl JUCHUIUIMHBL TpeOyeT Hamuyus y4eOHOro

KaOuneTa «ODUBHUKNY.

O6opynoBanne yueOHOTO KaOUHETA:

- IOCA/I0YHBIE MECTAa MO KOJMYECTBY 00YUaIOUINXCS;

- pabodee MecTo mpenojaBaTess (CTO, KOMIIBIOTEp, HHTEPAKTUBHAS JOCKA);

- HarjsgHele nocobus (yuyeOHUKHM, ONOPHBIE KOHCIEKTHI-IIJIAKaThl, CTEHJbI,
KapTOUYKH, pa3IaTOYHbIA MaTepua, KOMIUIEKThI 1a00paTOpHBIX padoT);

TexHuueckue CpCaACTBa 06y‘I€HI/I512

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIICUCHHUEM;
- maboparopus (pusmar);

- MYJIbTUMEAUNHBINA IIPOECKTOP;

- IPE3EHTALNH.

3.2. UudopmannonHoe odecnevyeHne 00yueHust

Ilepeyens pexoMeHayemMbIX Yy4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIC HCTOYHHUKH:

1.

Aizennion, A. E. ®Ousuka: y4eOHMK ¢ TPAKTUKYyM ISl CPEIHEro
npodeccuoHanbHoro oo6paszoBanus / A. E. Aizennmon. — Mocksa:
N3narensctBo FOpaiit, 2019. — 335 c. — (IlpodeccronansHoe 0b6pa3oBaHue).
— ISBN 978-5-534-00795-4. — Tekct: anektponnsiid // 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-¢ wusn., uchnp. m gon. — Mockga:
NznatensctBo FOpaiit, 2019. — 215 c. — (IlpodeccruonansHoe odpa3zoBaHue).
— ISBN 978-5-534-09366-7. — Tekct: snextponnsii // IbC 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 obpaszoanue). — ISBN 978-5-534-04774-5. — Tekcr:
atekrporabii  /  OBC  IOpaiir  [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
npodeccuonansHoro odpazosanusi (PUIIO), 2015. — 248 c. — 978-985-503-
488-0. — Pesxum moctyma: http://www.iprbookshop.ru/67664.html

Kum, A. M. Oprannueckasi XuMusl [ DJIEKTPOHHBIN pecypc]: yueOHoe nmocodue
/ AM. Kum. — DnektpoH. TekcToBble gaHHbie. — HoBocubupck: Cubupckoe



https://www.biblio-online.ru/bcode/436537
https://www.biblio-online.ru/bcode/438590
https://www.biblio-online.ru/bcode/438839
https://www.biblio-online.ru/bcode/438839
http://www.iprbookshop.ru/67664.html

YHUBEPCUTETCKOE 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 JOCTyma:
http://www.studentlibrary. ru/book/ ISBN9785970434406.html

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

Jleryta, A. A. Yakak. — DJEKTpPOH. TEKCTOBbIe AaHHble. — OpeHOypr:
Openbyprckuit rocyz[apCTBeHHLIﬁ yauepcutet, 9bC ACB, 2016. — 307 c. —
978-5-7410-1575-9. Pexum J0CTyna:

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

UCCJIEIOBATENbCKUIM TeXHOJOTHYeCKuil yuusepeuret, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum noctyma: http://www.iprbookshop.ru/80239.html

I[OHOJIHHTCJII)HLIG HCTOYHHUKHU:

1.

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: snextponssii // IbC 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-¢ u3f., uctp. u aomn. — Mocksa: UznarensctBo FOpaiit, 2019.
— 254 c. — (Ilpodeccuonanpuoe oopazoBanue). — ISBN 978-5-534-09159-5. —
Texct: anextponnsii // DBC HOpaiit [caitr]. — 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.
MypaBbeB. — 2-¢ u3f., ucnp. u aon. — Mocksa: UznarensctBo FOpaiit, 2019.
— 244 c. — (Ilpodeccuonansuoe oobpazosanue). — ISBN 978-5-534-09161-8. —
Tekcrt: anextponnsiit / DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/427269

AnnpeeBa H.J[. buomorms. 10-11 kmaccer: y4eOH. myis oOmieoOpas3oBar.
yapexaeH. yupexnaenuii (0a3oBwiii ypoBenb) / H.J[.AumpeeBa. — M.:
Mmuemo3suna, 2012.

benses JI.K., Jdpmvmmuny ['M., bopomun II.M. u nap. buonorus (6a3oBbiit
ypoBenb). 11 kmacc. - M., 2014.

benses JI.K., dpivmuny I'"M., Ky3uenosa JI.H. u ap. buonorus (6a3oBbrit
ypoBenb). 10 kimacc. - M., 2014.

buonorusi. PykoBOACTBO K MpakTUYECKUM 3aHATHsSM / moa pena. B. B.
MapkuHnoii. - M., 2014.
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10.

11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21,

22.

23.

24,

buonorus: B 2 1. / mon pen. H. B. Speiruna. - M., 2014.

["a6puensn O.C. u ap. Xumus. TecTsl, 3a1a4u ¥ yIIpaXHEHUS: yuel.

rocobue. - M., 2014.

[Nabpuensa O.C. Xumus. [Tocodue aist moaroroBku k EI'D: yue6. mocobwue. -
M., 2014.

["a6puensn O.C. Xumus. [Ipaktukym: yueb. nocobue. - M., 2014.
[Mabpuensn O.C., JlpicoBa I'.I'. Xumus: kHura As mpenojaBarens: ydeo.
MeToJI. mocobue. - M., 2014.

[abpuenssa  O.C., OctpoymoB W.I. Xumusa pmns mpodeccuit  u
CHEIUATBHOCTEH COIMMATBHO- SKOHOMUYECKOTO ¥ TYMaHUTAPHOTO MPOhUICH:
YUEOHUK JJIs CTY[. YUPEXKACHUN cpell. mpod. odpazoBanus. M., 2014.
Enxuna JI.B. buonorus. Bech mikobHbINA Kype B Tabnumax. - M., 2013.
Epoxun KO.M. COopHHK TECTOBBIX 33JJaHUI IO XUMUU: yuel. mocodue as
CTYJI. YUPEXKJICHUH cpe. mpod. odpazoBanus. - M., 2014.

Epoxun IO.M. Xumus: 3agaun u ynpaxkHeHus: yueO. mocoOue mjis CTY/I.
yUpexJIeHHH cpe. mpod. odbpazoBanus. - M., 2014.

Wnwsun B.A., Kyapssues B.B. Vctopust u metonosnorus pusuku. - M., 2014.
KoncrantunoB B.M., Pezano A.I'., ®aneeBa E.O. buonorus: yueOHUK 115
CTyHd. YyYpexaeHuidt cpea. mnpod. obOpaszoBanus / mox pea. B. M.
Koncrantunona. - M., 2014.

Kysnenos, C. U. CnpaBouHuk 10 pusuke [DIEKTPOHHBIN pecypc]: yueOHoe
nocodbue mia CIIO / C. WU. Kysueuos, K. U. Poro3un ; moxg pen. B. B.
JlaprioHOB. — DIIeKTpOH. TeKcToBbIe AaHHbIe. — CapatoB: IIpodobpazoBanue,
2017. - 219 c. - 978-5-4488-0030-6. — Pexwum gocryma:
http://www.iprbookshop.ru/66399.html

Kypc no ¢popmynam. @usnka, XuMus, MaTeMaTuka [ DJIEKTPOHHBIN pecypc] /.
— DIIeKTpOH. TeKcToBble mgaHHble. — HoBocubupck : Cubupckoe
YHUBEPCUTETCKOE m3narenscTBo, Hopmaruka, 2017. — 118 ¢. — 978-5-4374-
0894-0. — Pexxum mocryma: http://www.iprbookshop.ru/65259.html

Jlemeza, H. A. bwuomorus. TecTbl s MIKOJbHUKOB M aOUTYpHUEHTOB
[DneKTpoHHBIN pecypc]: mocoOue I ydaluxcsl YUpexIAeHUuN o01ero
cpennero oopaszoBanus / H. A. Jleme3a. — DneKkTpoH. TEKCTOBbIC JaHHBIC. —
Munck: Bemiimas mkoia, 2014, — 368 ¢. — 978-985-06-2391-1. — Pexum
nocryma: http://www.iprbookshop.ru/35468.html

O6mass Ouwosorusi. IIpaktukym. 10-11 kmaccel: yuel. mocoOue ist
o01eo0pa3oBar. Opranu3zaruii: yTIIyo.1. ypoBeHb./I".M.JIpiminiui1,
0O.B.Ca6auna, JI.B.Beicorkast, [1.M.bopoaun. -3-e uza. — M.: [IpocBemienue,
2017. — 143c.

CraponybueB, B. A. EcrecrBo3nanue. CoOBpEeMEHHBIE  KOHIICIIINH
[DnexkTponHbIi pecypc]: yuedHoe mocodue mist CI1O / B. A. CrapoayOieB. —
DeKTpoH. TeKcToBbIe gaHHbIe. — CapaToB: [IpododpazoBanue, 2017. — 332 C.
—978-5-4488-0014-6.Pexxum noctymna: http://www.iprbookshop.ru/66386.html
Xumusi [DneKTpoHHBIM pecypc]: ywyebnoe mocobue /; coct. [. IO.
BoctpukoBa, E. A. XopoxopaumHa. — OJNEKTPOH. TEKCTOBBIE JaHHBIE. —
Boponex: BOpOHEXCKHH TOCYHAapCTBEHHBI apXUTEKTYPHO-CTPOUTEIIBbHBIN
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yauBepcutet, ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum
noctyma: http://www.iprbookshop.ru/59133.html
25. XuMHS: 3ICKTPOHHBIN yueOHO-METOINYECKUI KOMILIEKC. - M., 2014.

NuTepHeT-pecypesbl:

www. biology. asvu. ru (Bcs 6uomorus. CoBpeMeHHast OMOJIOTHS, CTaThH,

www. chemistry-chemists. com/ index. html (snexTpoHHBIH KypHaAT «XUMUKH H
XUMHUSI).

www. hemi. wallst. ru («Xumusi. O6pa3oBaTEeIbHBINA CANUT IS ITKOJIEHUKOBY).

www. hvsh. ru (kypran «Xumust B mkosie»). WWW.hij.ru (kypHan «Xumus u
KU3ZHBY).

Www. interneturok. ru («Bumeoypoxu 1o nmpeaMeram MKOJILHONW MPOTPaMMED)

www. pvg. mK. ru (omumnuana «I[Toxkopu BopoObeBbI TOpBI»).

www.alhimikov.net (OGpa3oBaTeNIbHBIN CAUT IS IKOJIBHUKOB).

Www.chem.msu. su (DekTpoHHas OUOJIMOTEKa MO0 XMUMHUH ).

www.class-fizika.nard.ru («Kmaccuast mocka Jjist IF0003HATEIbHBIXY ).

www.physiks.nad/ru («®u3rka B aHUMALUAK ).


http://www.iprbookshop.ru/59133.html

4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JTUCLHUTIJIMHBI

Kontpoir ® oOmeHka pe3ylbTaToB OCBOEHUS  Y4€OHOM  JAMCIUIUIMHBI
OCYUIECTBJISIETCS TpErojaBarejeM B MPOIECCe MNPOBEACHUS MPAKTUYECKUX
3aHATHM ¥ Ja0OpaTOPHBIX pabOT, TECTUPOBAHMS, a TaKXKe BBINOJIHEHUS
OOyYarOIIMMUCS UHANBUIYATBbHBIX 3a1aHUM, POEKTOB, UCCIIEIOBAHU.

@opMBbI U METO/IBI KOHTPOJIS U
OIIeHKH pe3yJIbTaTOB
o0yueHust

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHUSI, YCBOCHHbIE 3HAHWS)

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

IIpoBepka BHEAyIUTOPHOU
CaMOCTOSITENILHOU paboTHl,
3aIlMTa JO0KJIA/IOB,

.. | pepepaToB, myOaruHOE
NOBBIIICHUIO ~ KBAIMPUKAUUK B  U30paHHOMU ey 1Y

y IPEICTABICHHE
1po(eCCUOHATTLHOM IESTEIbHOCTH C | npescrTamm,
HCIIONB30BAHHEM 3HAHUH B 00JIACTH ECTECTBEHHBIX | TecTHpOBAHME, POBEPKA
HayK; MPAaKTUYECKUX PadoT,

- 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTHU | PEUTUHIOBBIM KOHTPOJIb,

KOMITETEHIIMI B 00JaCTH €CTECTBCHHBIX Hayk s | TPOMEKYTOTHAA
yejJoBeKa M OOINeCTBA, YMEHHUE MCIOJIb30BATh arTecTati
TEXHOJIOTUYECKUE JOCTHXKEHUSI B 001aCTH (U3UKH,
XHUMHH, OHMOJIOTHM JUJIS TOBBIINICHUS COOCTBEHHOTO
WHTEIJICKTYaJIbHOTO  Pa3BUTHA B BBIOpAHHOM
npoeCCUOHAIILHON JEATEIbHOCTH,

- YyMEHHE IPOaHAJIU3UPOBATH  TEXHOTCHHBIC
MOCJIEACTBUS ISl OKPYXKAIOIIECH cpefibl, OLITOBOU U
MIPOU3BOJICTBEHHOM JESATEIbHOCTU YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSITEILHO JOOBIBAaTH HOBEIE
I ce0si  €CTECTBEHHO-HAy4YHbIe 3HaHHUS C
HCITOJIb30BaHUEM JUTSE 3TOTO JIOCTYTTHBIX
HMCTOYHUKOB MH(GOPMAIIHH;

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

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

e MeTalpeIMeTHBbIE!




- OBJAQJICHUE 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;

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

- YMEHHUE UCII0Ib30BaATh PA3IMYHbIE HCTOYHHUKH IS
NOJyYEHUs] €CTECTBEHHOHAY4YHON HH(OpMalMu U
OLICHMBATh €€ JIOCTOBEPHOCTb [JIsl JOCTH)KEHHUS
IIOCTABJICHHBIX LIEJIEH U 3a/1a4;
® MpeIMeTHbIE:

- ¢(hopMHUPOBAHHOCTH MPEJCTABICHHUI O 11EJIOCTHON
COBPEMEHHOW €CTECTBEHHOHAYYHOI KapTUHE MUPA,
IpUPOJE KAk €IWHOW IEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJbI W OOIIECTBa,
MIPOCTPAHCTBEHHO-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;

- chopMHpPOBAaHHOCTL  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;

- ¢(OpPMHUPOBAHHOCTh MPEACTABICHUH O HAyYHOM
METOJIe TTO3HAHUS MTPUPOJBLI U CPEJICTBAX M3YUCHHSI
MeramMHpa, MaKpOMHUpa W MHUKPOMHpA; BiaJICHUE
NpHEeMaMH  C€CTECTBCHHOHAYYHBIX  HAOJIIOJICHUH,




OIIBITOB, UCCIIEJOBAaHUN M OLEHKU JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3yIbTaTOB;

- BJIaJICHUE MTOHATUMHBIM allapaToOM €CTECTBEHHBIX
HayK, NO3BOJISIIOIIMM NO3HABATh MHUP, Y4aCTBOBATH
B JMCKYCCHSIX 10 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIONIb30BATh PA3INYHbIE HCTOYHUKU HHPOpMAIIUU
JUISL TIOATOTOBKM COOCTBEHHBIX paldOT, KPUTHUYECKU
OTHOCHUTBCS K coobmenusMm CMMU, conepxamim
HAy4YHYI0 UH()OpMaIHIO;

- ¢(hopMHPOBAHHOCTh YMEHUN TOHUMATD
3HAYMMOCTb €CTECTBEHHOHAYYHOI'O 3HAHUS IS
Ka)KJ0r0 4eJIOBEKA HE3aBUCHUMO OT €T0
Ipo(heCCUOHATIBHON JEATENBHOCTH, PA3JINYaTh
(aKTbl U OLICHKH, CPABHUBATH OLIEHOYHBIE BHIBOIbI,
BUJIETh UX CB3b C KPUTEPUSMH OLIEHOK U CBS3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMOM LIEHHOCTEM,
o0mIMX 3a7a4 B 00JaCTH €CTECTBO3HAHMSL.




