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Pabouas nporpaMma  paspaboTaHa ~ Ha ~ OCHOBE IPUMEPHOK [IPOTpamMMEI
obmeobpasoparenpHOl  yueOHON mucuumauHbl «EcTecTBO3HAHHE» Ui Ipo(heCCUOHATBHEBIX
obpasoBarenbHEIX opraHusaumii (mporokosn Ne 3 ot 21 mronst 2015 r., PETUCTPALIMOHHBIA HOMEp
penensuy 375 ot 23 mona 2015 r. ®TAY «DUPO»), peanusyrommx IpOrpaMMy IOATOTOBKH
CIEIHAIUCTOB CpeHero 3seHa crnenuanbHocTed 44.02.01 [lomkonsHoe obpasoBanue (mpHKa3
Munncrepersa o6pazoBanust i Hayku Poccuitckoit ®emeparuu ot 27.10.2014 r. Ne 1351) u
44.02.02 TlpenomaBaHHe B HaYalbHBIX Kiaccax (IIpHKa3 MunncrepcTBa 06pazoBaHus U Hayku
Poccniickoit @eneparuu ot 27.10.2014 r. Ne 1353) (yriny6enHoi IOATOTOBKH) Ha 6a3e OCHOBHOI'O
obmero ofpasoBanus u ¢ yderom TtpeGosanuit ®I'OC cpemmero obmiero oOpazoBaHHsI
(ryMaHUTApHBIH TPOGUIIL).

Cocrasutens: Kabapmona 3.10., Kyrotosa A.M., nmpenozgasarenu

PaGouas nporpamma yueGHOM mucHuIIMEbL 06Cy KIeHA ¥ yTBEP)KICHA Ha 3aCeIaHHH [TLK
001me00pa3oBaTeIbHBIX, OOIIMX [YMAHUTAPHBIX H COLUAILHO-9KOHOMHUYECKIX JAUCIUTIIHH

Iporokon Ne [ ot « [# » olladf 2022ropa.

Ipencenarens [TLIK W ' Tayxosa U.A.
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1. TACITIOPT PABOYEN IMMPOI'PAMMbBI YYEFHOH JUCIHUIIJIAHBI
B/J1.6. ECTECTBO3HAHUE

1.1. O61acTb npuMeHeHus1 pado4veil MPOrpamMMbl

PaGouas mporpamMma y4eOHOM IUCHMIUIMHBI «ECTECTBO3HAHWE» SBJISCTCS
4acThIO IIPOrPAMMBI IOJTOTOBKHU CIIELMAIIMCTOB CPEJHErO 3BEHA B COOTBETCTBHUM C
®I'OC CIIO cnenunanbHoctu 44.02.01 JlomkosnbHOEe 00pa3oBaHUe AJisi CTYAEHTOB,
ocauBaromux [IIICC3 Ha 6a3e 0cCHOBHOTO 00IIETO 00pa30BaHMS.

1.2. MecTro y4yeOHOH AUCHMILUVIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH
CIEeNUAJIMCTOB CPeIHEro 3BeHa:

Yuebnas nucnuimnHa « EcTecTBO3HAaHME» BXOIUT B MUK YICOHBIX JUCITUTUIHH
obmeoOpa3oBaTenbHOM  TOATOTOBKM  crienanbHocTH  44.02.01  JlomkosibHOE
oOpa3oBaHUe T'yMaHUTApHOTO Mpoduiist mpodeccunoHanbHOTO 00pa3oBaHUS.

1.3. Heau u 3a0a4u JMCHUILVIMHBI — TPe0OBaHMSA K pe3yJbTATaM OCBOCHUA
AUCUUIINHBI:

OcBoeHne  cojepkaHusi  yuyeOHOM — auciuiuimHbl  «EcTrecTBO3HAHHE
o0ecrnieunBaeT JOCTUKEHUE CTYJIEHTaMH CJICIYIOIINX Pe3yJIbTaTOB:
JUYHOCHIHbBIX

- YCTOMYMBBIN MHTEPEC K UCTOPUHU U JIOCTIKEHUSM B 00JIACTH €CTECTBEHHBIX HAYK,
YyBCTBO F'OP/IOCTH 38 POCCUICKUE €CTECTBEHHBIE HAYKY;

- TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa30BaHUs, TIOBBINICHUIO KBATH(UKAIUA B
M30paHHON TIPO(ECCHOHATIBHOM JEITEITbHOCTH C KCIOJBb30BAHMEM 3HAHUM B 00JIacTH
€CTECTBEHHBIX HaYK;

- 0OBEKTUBHOE OCO3HAHME 3HAUMMOCTH KOMITETEHIIMI B 00JIACTH €CTECTBEHHBIX HAYK
TS YeTIoOBEeKa U OOITeCTBa, YMEHHUE HCTIONIL30BaTh TEXHOIOTMYECKHE TOCTHXKEHHS B 00J1aCTH
(U3MKY, XUMHUHY, OUOJIOTHH JJIs1 TIOBBIIIICHHS] COOCTBEHHOT'O MHTEJUICKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPO(heCCHOHATBHOM AESTENbHOCTHY;

- YMEHHUE MPOAHAIM3UPOBATh TEXHOTEHHBIE MOCIEICTBUS U1 OKPYKAOLLIEH CpPEJIbl,
OBITOBOM U IMPOM3BOACTBEHHOM JICSTEIbHOCTH YEIOBEKA;

- TOTOBHOCTh CaMOCTOSITEJILHO J0OBIBATH HOBBIE JJIsi CE0sl €CTECTBEHHO-HAYUHBIC
3HAHUS C UCTIOIBb30BAHUEM JJISl 3TOTO IOCTYITHBIX KCTOYHUKOB MH(OPMAITIH;

- YMEHHME VIPaBIKITh CBOEW ITO3HABATEIIbHOM JIEATEIILHOCTBIO, IIPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJICKTYaJIbHOTO Pa3BUTHS,

- YMEHHE BBICTPAaUBaTh KOHCTPYKTUBHBIE B3AMMOOTHOILIEHUS] B KOMAHJIE M0 PELLIEHUIO
00IIMX 3a7a4 B 00JIaCTH €CTECTBO3HAHNS,

MemanpeomemHulx.

- OBJAJICHUEC YMEHHMSIMHA M HABBIKAMM PA3JIMYHBIX BHJIOB IIO3HABATEIILHOM
JESITENBHOCTY [T U3YUYEHHS Pa3HBIX CTOPOH OKPYKAIOLIETO €CTECTBEHHOIO MUPA;

- MPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHWS (HAOIIONEHMS, HAy4IHOIO
AKCIIEPUMEHTA) JJISl U3YYEHHS Pa3IMUYHbIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI MHUPA, C
KOTOPBIMH BO3HUKAET HEOOXOMMOCTh CTAITKUBATHCS B MPOECCHOHATHHOMN cepe;

- YMEHHEe ONpPEACITh IS U 3a7a4d JCSTeIIbHOCTH, BbIOMpATh CpeicTBa I MX
JOCTHDKEHUSI Ha MTPAKTHKE;

- YMEHHME  WCIOJb30BATH  PA3IMYHBIE  WCTOYHUKA  JJISl  TIOJYYEHUS
€CTECTBEHHOHAYYHOW HMH(OpPMAIIMK U OIICHUBATh €€ JOCTOBEPHOCTh JJISi JOCTHYKCHUS
MIOCTaBJICHHBIX 1IEJIEH 1 33/1a4;



npPeoMemHbIX:

- c(OopMHPOBAHHOCTH  TMPEACTABICHUA O  IIEJIOCTHOM  COBPEMEHHOM
€CTECTBEHHOHAyYHOM KapTHUHE MHpa, NPUPOJE KaK €IMHOM LEJIOCTHOW CHCTEME,
B3aMMOCBSI3M YEJIOBEKa, MPUPOJIbI U OOIIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacITadbax
Bceenennoii;

- BIIQJICHUE 3HAHWSAMH O HauOoJee BAKHBIX OTKPBITHSAX U JIOCTIDKCHUSIX B 00J1acTH
€CTECTBO3HAHMS, TIOBJIMSBIIMX Ha HBOJIOIMIO MPEICTABICHUM O TMPUPOJIE, HA PA3BUTHE
TEXHUKHU ¥ TEXHOJIOTHH;

- c(pOpMHPOBAHHOCT, YMEHHUSI TIPUMEHSATh E€CTECTBEHHOHAYYHBIC 3HAHUS IS
OOBSICHEHHSI OKPYKAIOIIMX SIBJICHHUN, COXPAHEHHs 370pOBbs, oOecredeHrs 0e30MacHOCTH
KUBHEACATCIIHBHOCTH,  OCpEKHOIO  OTHOIICHWS] K MPUPOAE,  PAIMOHATIBHOTO
MIPUPOJIOTIONB30BAHMS, A TAKXKE BBITIOJIHEHMS POJTM TPAMOTHOTO ITOTPEOUTEIIS;

- c(hopMHUPOBAHHOCTh TPE/ICTABICHW O HAyYHOM METOJIE TO3HAHUWSI TPUPOIBI U
CPE/ICTBAX W3Y4YCHHS Merammpa, MakpoOMUpa M MHUKPOMHUPA; BJIQJICHUE IpUEMaMHU
€CTECTBCHHOHAYYHbIX HAOJIOICHUI, OIBITOB, WCCIECIOBAHUA M OICHKU JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIBTATOB;

- BJIaJICHUE TIOHATUIHBIM ariapaToM €CTECTBEHHBIX HAYK, MTO3BOJISIONIMM MO3HABATh
MHp, YYacTBOBaTh B JIMCKYCCHSIX IO €CTECTBEHHOHAy4YHBIM BOIIPOCAaM, HCIIOIb30BaTh
pa3IM4YHbIE UCTOYHMKK MH(OpMAIMU JUIS TOJTOTOBKHA COOCTBEHHBIX pabOT, KPUTHYECKH
OTHOCUTBCS K coodmieHnsiM CMU, copeprkatiiimM HayqHy o HH(pOpMAIIUIO;

- ¢(hOpMUPOBAHHOCTh YMEHHIA MOHMMATh 3HAYMMOCTh €CTeCTBEHHOHAYYHOI'O 3HAHUS
JUISL KQKIOTO YeJIOBEeKa HE3aBHCUMO OT €ro NMpo(eCCHOHAILHOM JIESITEIbHOCTH, pa3iinyarh
(haKThI ¥ OIICHKH, CPABHUBATH OIIEHOUHBIE BBIBOJIBI, BU/IETh UX CBS3b C KPUTEPHSIMH OIICHOK
U CBsI3b KPUTEPUEB C OINPEACICHHOW CHUCTEMOW LIEHHOCTEH, OOIMX 3ahad B 00JacTu
€CTECTBO3HAHMSI.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHMe Ppadoyed MNporpaMmbl Y4eOHOM

AUCHUTNIHHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOydaromierocs: 201 yacos, B TOM yucIe:
00s13aTeIbHON ayUTOPHOUN yueOHOU HArpy3ku oOydarorierocs: 134 yacos;
CaMOCTOATENILHON paboThl 00yYaromerocs, KOHCYJIbTaIlui 6/ 4acoB.

2. CTPYKTYPA M COJEPKAHUE YUEBHOM U CHUTLIAHBI

2.1. O0bem yueOHOM JUCHUILIMHBI M BBl Y4e0OHOH padoThI

Buj yyeOHol padoThI O06bem yacos
MaxkcumasbHasi yueOHast HArpy3ka (Bcero) 201
OQo0s3aTeIbHAsA ayAUTOPHAA Y4eOHAsl HArPY3Ka (Bcero) 134
B TOM YHCJIE:

MPAKTUYECKUE 3aHATHS 52
CamocrosiTesibHAsE padoTra 00y4amwuleroci M KOHCYJIbTALMU 67
(Bcero)

[TpomesxyTouHas arrectanus B popme anuddepeHIIMpoBaHHOTO 3a4eTa




2.2. TemaTu4eckuil m1ad u cogep:xanue yueoOnou aucuumiannsl b/1.6. ECTECTBO3HAHUE

HaumeHnoBanue pa3aenon Copep:xanue yueOGHOro MaTepuana, 1abopaTopHbie padOThl U MPAKTHUECKUE 3aHATHUSA, O6beM | YpoBeHb
U TEM camocTosITeNlbHasl padoTa 00yJarmUXCsi, KypcoBasi paboTa (IPOeKT) (eciu npedycmompetul) 4acoB OCBOCHMSI
1 2 3 4
XUMUA 51
BBenenne. Xumnueckas 3
KapTHHA MHpPa
Tema 1. Coneprxanue y4eGHOro MaTepuaJsia
PoI: xyvuu B 3u3ER 1. XuMudeckas KapTHHA MUpA KaK COCTABHAsS 4acTh €CTECTBEHHOHAYYHOU KapTHHBI MUpa. Pob
COBPEMEHHOT'0 O0IIECTBA. . .
XUMHH B JKU3HU COBPEMEHHOTO 0OmmecTBa. [I[puMeHeHNe NOCTHKCHU COBPEMEHHON XUMHH B
TYMaHUTapHOH cdepe AeATeNbHOCTH o00mecTBa. XHMHUYECKOE COJep)KaHHuEe yueOHOMH 9 1
mucuuminabl - «EctectBo3Hanue» npu ocBoenun crneruanbHocTe CIIO  rymanuTapHoro
npoduist mpodeccuoHaaTrHOTO 00pa30BaHMS.
CamocrosiTesibHasA padoTa:
1. IToaroroBuTh pedepatsl U Mpe3eHTAINMHN HAa TeMbI: «POJIb XMUMHUH B )KU3HU COBPEMEHHOTO 1 3
o01iecTBa, MPUMEHEHNE JOCTIKEHUI COBPEMEHHON XUMUU B OBITY U TPOU3BOJICTBEHHON
JEATEIbHOCTH YETIOBEKaY.
Pazgea I. 24
Oo0mas n
HEOpPraHu4YecKasi XUMHUsl
Coaep:xkanue y4ueGHOro MmaTepuasa:
1. BemectBo. AToM. Mosekyna. XUMHUYECKHUM 3JIEMEHT U (hOPMBI €ro CyIIeCTBOBAHUS.
Tema 1.1. [Ipocteie u cnoxxHbie BemecTBa. OCHOBHBIC 3aKOHBI XUMUH. [leproandeckuii 3aK0H U
OCHOBHbBIC TIOHITHS U [lepuoanueckas cuctema xuMudeckux neMeHToB J[. . MenneneeBa. OTKpbITHE U 3HAUCHUE 1 1
3aKOHBI XUMUH. 113 u IICXD . . Menneneena.
IMpakTnyeckune 3aHATHS
1. OcHOBHBIE TOHATHUS U 3aKOHBI XUMHH 1 2
Tema 1.2. IpakTHyeckune 3aHATUSA
Tleprosmyeckuit 3aKoH 1 1.Ctpoenue atoma. [leproandeckuii 3akoH u [leproanyeckasi cucteMa XUMHUYECKUX JIEMEHTOB 2 2

HepnounquKaS{ CcucTEMa

. 1. Menneneena.




HaumenoBanue pazzaenon Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS, O6beM YpoBeHb
1 TeM CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl) JacoB OCBOEHUS
xumuueckux siementos JI. M. | CamocrositenbHas padora: Monenuposanue [ICXD /1. . Menneneesa 1 3
MeHeneena.
Conep:xanue yueOHOTr0o MaTepHuaJia
1. KoBanenTHas cBs3b: HemoisipHas W mnonspHas. MonHas cBsi3b. KaTuoHBI M aHUOHBL 1 1
Tema 1.3. Merainueckas cBsizb. BogopoiHas cBsi3b.
CrpoeHue BelecTna.
IIpakTHYeckne 3aHATHSA 1 )
1. Ctpoenue BemecTBa. Buabl xummudeckoil cBsi3u. TUIIBI KPUCTATUIMUECKUX PEIIETOK.
Conep:xanue yueOHOro MaTepHuaJia
1. Bona B npupoje, ObITy, TEXHUKE U Ha IPOU3BOJACTBE. PU3NUYECKUE U XUMUUYECKUE CBOWCTBA 2 1
BOJIbI. OTIpecHEHUE BOJIbI. ATperaTHbIE COCTOSIHHS BOJIBI M €€ TIEPEXO0Ibl U3 OJHOTO arperaTHoro
COCTOSIHMSI B APYTOE.
IpakTHYeckne 3aHATHSA
Tema 1.4. 1 pr = -
Bona. PacTeopi. . I maponuns. Peaknun noOHHOrO OOMEHa. 2 2
2. OnpeneneHrie MacCOBOM JIOJIM PAaCTBOPEHHOT'O BEIIECTBA B PACTBOPE.
CamocrosiTesibHas padora:
1. BeinosiHeHHE MUCHbMEHHOTO aHaU3a YUYEOHOU JTUTEPaTyphl, MPAKTUUECKUX 3a7a4 U TECTOBBIX 3 3
3amaHuii mo Bompocam: «Boga Bokpyr Hac. PacTBopeHue TBEpIbIX BEUIECTB U Ta30By;
«JlucnepcHble cuctemsl. [Ipouieccsl, TpOUCXOASIIAE B paCTBOPAX).
Conep:xaHue yueOHOro MarepuaJia:
Tema 1.5 1. [ToHsATHE 0 XUMHUYECKOH peakuu. THUITBI XUMUIECKUX peakiuii. CKOpOCTh PeaKITuu B (GakTOPhI, OT 1 1
XUMHAUYECKHE pEaKIKH. KOTOPBIX OHA 3aBUCHUT.
CamocrosiTesibHas padora:
1. BolmonHeHue NMCbMEHHOTO aHalln3a y4eOHO! JTUTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX 5 3
3agaHuii o TeMaM: «Knaccudukanms XuMHU4ecKuX peaKkimuiny.
Conep:xanue yueOHOIro MaTepuasa:
Tema 1.6. 1. Knaccudukanus HeopraHM4eCKUX COeMHEHU U UX cBOMCTBA. OKCHIbI, KUCIIOTHI,
Knaccuduxarus . . N
ocHoBaHwus, conu. [TorsTue o ruaponuse conei. Cpena BOJAHBIX pacTBOPOB cojieit. Bogopoaublit 1 1
HEOPraHUYECKUX
. N nokaszareisib pH pactBopa.
COEIMHEHHH 1 UX CBOMCTBA.
IMIpakTuyeckue 3aHATHSA 2 2




HaumenoBanue pazzaenon Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS, O6beM YpoBeHb
1 TeM CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl) JacoB OCBOEHUS
1. Onpenenenue pH pactBopa comneit
CamocrosiTesbHasi pabora: BrinosHeHne NMCbMEHHOTO aHaJIW3a y4eOHOU JTUTepaTyphl,
MPAKTUYECKUX 33724 U TECTOBBIX 3aJaHuii mo Teme: «Knaccudukaius HeopraHmuecKux 1 3
COCAMHEHUM U UX CBOKCTBAY.
Tema 1.7. Conep:xkanue yueGHOro MaTepuasia:
MCTEL]'IJ'IBI. HeMeTaﬂHLI. 1. O6H_II/Ie (1)I/IBI/IIIGCKI/IG M XUMHYECKHE CBOMCTBA METAJIOB. 061_[[35{ XapaKTCPUCTHUKA I'TIaBHBIX MMOATPYIIIT
HEMCTAJIJIOB Ha MMPHUMCPE I'aJIOrCHOB. Baxxneime COCIUHCHUA MCTAIJIOB U HEMCTAJIJIOB B IIPUPOJC U 1 l
XO3IMCTBEHHOM JACATCIIbHOCTHU YCJIOBCKA.
IIpakTHYeckne 3aHATHSA
1. Merannbl. B3auMopeiicTBue METalIoB ¢ paCTBOPAMH KUCJIOT U COJIEH . 2
CamocrosiTesibHass padora:
1. BeimonHeHre MMCbMEHHOTO aHalIn3a Y4eOHOU TUTepaTypsl 1o Bompocy: «Kopposus
MeTauioB. CruiaBby. 1 3
Pasnen 2. Oprannyeckas o4
XUMHS
Tema 2.1. Conep:kanue y4eOHOT0 MaTepHuasa
OCHOBHEIE I10JIOKEHHS 1. Oprannueckue coeuHeHns. OCHOBHbBIE TOJIOKEHUSI TEOPUH CTPOEHUSI OPTraHUUECKUX 1
TeopuH CTpOCHHA coequHeHn. MHOTOOOpa3ue opranndecknx coequHenuii. [lonsaTre nsomepun. 1
OpPraHUYECKUX
—— IIpakTH4eckue 3aHATHSA
1. Ctpoenue oprannueckux coenuuennii. Kinaccudukanms. M3omepus. Homenknarypa. 1 2
2. KauecTBeHHBIN aHAIN3 OpraHudeckux coequHeHni (OOHapyKeHHE yriiepoa U BOAOPOIA).
CamocrosiTesbHasi padoTa: BrinoiHeHne TMCHbMEHHOTO aHANIM3a YYeOHOM JTUTepaTyphl,
MPaKTUYECKUX 33724 U TECTOBBIX 3aJaHuil o Teme: «['oMoornueckuit psii alikaHOBY. 2 3
Tema 2.2. Copep:kanue y4eOHOT0o MaTepuasa
YTIIeBOIOPO/IBL. 1. IlpenenbHbie U HEMIPEACIbHBIE YTIEBOAOPOAbI. Peakius nonmumepusanuu.lIpupoansie
HMCTOYHHUKHU YTJIEBOJOPOAOB. YTIJIEBOIOPO/bI KAK OCHOBA MEXIyHAPOIHOTO COTPYAHUYECTBA U ! !
BOKHEUIINH UCTOYHUK (popmupoBanus Oromkera PD.
I[pakTHUyeckue 3aHATHS 1 2




HaunMenopaHue pasaciioB
N TEM

Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS,
CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl)

O0beM
4acoB

YpoBeHb
OCBOCHHUSI

1. YrrneBogopoapl: OJIydeHHE U CBOMCTBA dTHiIeHa. CBOICTBa OCH301a

2. Pemenne PaCUYCTHBIX 3a4a4 U TCCTOBBIX SallaHI/Iﬁ 10 TEMEC ((yFJ'IeBO)IOPOJIBI».

CamocrosiTesibHasA padora:

1. BeinosHeHne MMCbMEHHOT0 aHAIN3a y4yeOHOW JIUTEpaTyphl, IPAKTUYECKUX 337a4 U TECTOBBIX
3amaHuil no teme: «M3oMepus 1 HOMEHKIIATypa HENPEACIIBHBIX YTIEBOIOPOAOBY.

Tema 2.3.
Kucnopoaconepxarne
OpraHUYEeCKUe
BEIISCTBA.

Conep:xaHnue yueOHOTro MaTepuaJa

1. IlpeacraBuTenu KUCIOPOACOIEPKAIIUX OPTraHUIECKUX COCTMHEHUM: METHIIOBBIN U
STUJIOBBII CIIUPTHI, TIUIEPUH, YKCyCHAsI KHCIOTa. JKUPBI Kak CI0kKHbIEe d3UPHI. YTIEBOIBI.

IIpakTHYecKkue 3aHATHS:

1. Ilpaktuaeckas pabora « CiupTh»;

2. Pemenue npakTuyeckux 3aaanuil mo reme «KapOoHOBbBIE KUCIOTHI.

3. Kap6oHoBbIe KUCIOTHI (PACTBOPUMOCTH KapOOHOBBIX KUCIIOT B BOJIE; B3aUMOJICHCTBUE C
Metauiamu. [logydenue ciokHoro 3upa)y.

CamocrosiTesibHasA padoTa:

1. [TonroToBka pedepara u Mpe3eHTAMN HA TEMbI: « AJTKOTOJIM3M, €T0 MOCIEACTBUS U
npeaynpexaeHuey; «l[puMeHeHne yKCyCHOM KUCIOTHI Ha OCHOBE CBOMCTB. CIIOJKHBIE 2(UPHI B
MIPUPOJIe, MX 3HAUECHHUE; «3HAUCHNE YTIIEBOIOB B )KUBOH IIPUPO/IE U )KU3HU YEIIOBEKAY.

Tema 2.4.
A3zoTcoaepikaiue
OpraHn4cCKuc
BCUICCTBA.
[TnacTmaccel

Y BOJIOKHA

Conep:xaHue yueOHOIro MaTepuaJa

1. AzoTconepixaiiyue opraHU4ecKue COCTUHEHHUSI. AMUHBI, aMUHOKHUCIIOTHI, Oesku. CTpoeHune u
ouonorndeckas ¢GyHkuus OenkoB. [loHsATHE 0 mIacTMaccax W XUMHUYECKHX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE U UCKYCCTBEHHBIC BOJIOKHA.

I[pakTHYecKkue 3aHATHSA:
1. AwmwuHBI, aMHHOKHUCIIOTHI, Oenku: OOpatumas 1 HeoOpaTumas IeHaTypanu3aius OeIKOB.

CamocrosiTesibHas padoTa:

[ToaroroBka pedeparoB u coobuieHnii Ha TeMy: «Posb OENKOB B )KUBOI IPUPOLIE;
«[IpumeHeHre MOMMMEPOB B IPUKIIATHOM M KIIACCHYECKOM H300pa3UTEIbHOM UCKYCCTBEY.

Tema 2.5.

Conep:xaHue yueOHOro MaTepuasia




HaumenoBanue pazzaenon Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS, O6beM YpoBeHb
1 TeM CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl) JacoB OCBOEHUS
Xumusi 1 OpraHuzm 1. X¥MHuYecKue 3JIEMEHTHI B OpraHU3ME YeJIOBEKa. XO0JIECTEPHH U €ro PoJib B 3JI0POBBE
uesoBexa. Xumusi B ObITYy. yesioBeKa. MuHepasbHbIE BEIIECTBA B IPOAYKTAX IMTAHUS, TUILEBLIE 100aBKU.
CoanancupoBanHoe nutanue. Boga. KauectBo BOMBI.
IIpakTHYecKne 3aHATHA
1. ITumessie n00aBKU E B MUIIEBBIX MTPOTYKTaX.
2. O0Hapy:XeHHE BUTAMUHOB B IIPOAYKTaX MUTAHUS. 3 2
Py0exubiii KOHTpPOJIb Nel
CamocrosiTesbHast padora:
1. [ToaroroBka pedepaToB M MpE3EHTAIIMN Ha TEMY « XMUMHS U OPraHU3M YeIOBeKa. XUMUS B
OBITY». 2 3
2. CocraBieHHE KpOCCBOP/A HA TeMy: «BuTaMuHbD).
OU3UKA 51
BBenenne 1
Tema 1 ®dusnka - pyHIaMeHTaIbHas Hayka 0 Ipupoje. EcrecTBeHHOHAYUYHBIN METOT TO3HAHMUSI, €T0 1 1
BO3MOJKHOCTH ¥ TPaHHUIIBI TPUMEHUMOCTH.
Pa3nen 1. Mexanuka 9
Conep:xanue yueOHOT0o MaTepuja
Cucrema orcuéra. MarepuaibHas Touka. Korja Teno MOXKHO cUMTaTh MaTepUallbHON TOUYKON? 2 1
Tpaekrtopusa, nmyTh W mepemenieHne. MrHoBeHHas CKOpocTh. HampaBieHune MrHOBEHHOM
CKOPOCTH TIPU KPUBOJIMHEHHOM JIBH)KCHHH. BEKTOpHBIC BENMYMHBI U UX MpoeKIuu. CliokeHHne
ckopocted. [IpamMonnHElHOE paBHOMEpPHOE JBHKEHUE. YckopeHue. [IpsamonuHeitHoe
paBHOyCKOpeHHOe  ABwxkeHue. CKOpocTh W TEpeMelIeHHe TpH  MPSAMOJIMHEHHOM
Tema 1.1. Kunemaruxa PaBHOYCKOpPEHHOM JBIKeHUU. KpuBonuHeitHoe ABkeHue. [[BrkeHne Tena, OpOIeHHOTO Mo/
yIJIOM K TOpu30HTY. PaBHOMEpHOE IBMYKEHHE MO OKPY>KHOCTHU. OCHOBHBIE XapaKTEPUCTHKU
PaBHOMEPHOTO JBMIKEHHUS IO OKPY)XKHOCTHU. YCKOpPEHUE MPH PABHOMEPHOM JIBIKEHHH IO
OKPY)KHOCTH.
IIpakTyeckne padboThI 1 2

1. Perenne 3agau o teme « Knaemarukay.




HaunMenopaHue pasaciioB
N TEM

Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS,
CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl)

O0beM
4acoB

YpoBeHb
OCBOCHHUSI

Tema 1.2. Iunamuxa

Conep:xanue y4yeOHOTo MaTepuJia

3aKOH WMHEpPUUHU U SIBJIICHUE WHEpUMU. VHepuuaabHble CHCTEMBI OTCYETa M TEPBBIM 3aKOH
Herorona. IlpuHnun otHOcuTensHOCTH ['anuies. Mecro uenoBeka BO BceneHHOMN.
l'eonentprueckas cucrtemMa mupa. I'enmmoneHTpudeckas cucremMa Mupa. BzammonelcTBus u
cwibl. Cuna ynpyroctu. 3akoH I'yka. M3mepenue cuil ¢ nmomoupro cuisl ynpyroctu. Cuia,
yCcKkopeHue, macca. Bropoi 3akon Herotona. IIpumMepsl npumeHeHus: BTOporo 3akoHa HeroToHa.
Tperuit 3akon HbtoTona. Ilpumepsl npumeHeHuss TpeTbero 3akoHa HproToHa. 3akoH
BCEMUPHOIO TAroTeHUs. ['paBuranmoHHas mnocrtosHHasd. Cuna Tspkectu. JIBmkeHue mnon
JNEUCTBUEM CHUJI BCEMHPHOIO TATOTEHMS. [[BHYKEHME HCKYCCTBEHHBIX CIIyTHUKOB 3€MJIU M
KocMuueckux kopabseit. [lepBas kocMuueckas ckopocTs. Bropas kocmudeckasi CKopocTb. Bec
1 HEBeCcOMOCTb. Bec nokosinierocs tena. Bec tena, nBmxkyierocs ¢ yckopeHueM. Cuibl TpeHUS.
Cuna tpenus ckonpxenus. Cuia TpeHns nokosi. Cuiia TpeHus kaueHusi. Cuia COnpoTUBIIEHUS B
KUJKOCTSIX U rasax.

IIpakTHYeckue padoTbl

2. Pemienne 3aJ1a4 110 TEMC «III/IHaMI/IKa».

Tema 1.3. 3aK0oHEI
COXpaHeHHMS B MEXaHHKe

Conep:xanue yueOHOro MaTepuJia

Nmnynsc. 3akoH coxpaHeHusi uMIyibca. PeakTuBHOe ABmxkeHue. (OCBOEHHME KOCMOCA.
Mexanunueckasi pabota. MorntHocTs. PaboTa cun TskecTd, ynpyrocTd ¥ TpeHusi. Mexanndeckast
sHeprus. [lorennmanbuas sHeprusi. Kunetnueckas sHeprusi. 3aK0OH COXpaHEHUs! SHEPTUU

Tema 1. 4. CtaTuka

3amaum cratuku. AGCOTIOTHO TBepAoe Teso. IlepeHoc ToukM MpUII0KEHUS CHITbI, eHCTBYOIEH
Ha TBepaoe Teso. PaBHoBecue Tena noa AeicTBreM Tpex cuil. O01ye yciaoBHs paBHOBECHSL.

CamocrosiTesibHasi padora: Pemenue 3amay, cocraBiieHHe 000OIIarONel TaOJUIBI IO TeMe
«Buipl IBKEHUS», COCTaBJICHHE KPOCCBOPAa MO pa3aeny «MexaHuka»

Pa3neu 2. OcHOBBI
MOJIEKYJISAPHON GU3HKH U
TePMOANHAMMKH

Tema 2.1. MosekyasipHas
¢puszuka

Conep:xkanue y4yeOHOIro MaTepuJia

OCHOBHBIE MOJ0XKEHUSI MOJIEKYJIIPHO-KUHETHYECKOM Teopuu. OCHOBHAs 3a/1aya MOJIEKYJISPHO-
KkuHeTHueckor Teopuu. KonmmuectBo BemectBa. Temmeparypa u e€ u3mepeHue. AOCOOTHAS
mkana remneparyp. ['azoBele 3akoHbI. M30mponeccsl. YpaBHEHUE COCTOSHHUS ra3a. Y paBHEHHE
Knanelipona. YpaBuenne MengeneeBa — Knanelipona. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-




HaumenoBanue pazzaenon Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS, O6beM YpoBeHb
1 TeM CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl) JacoB OCBOEHUS
KMHETUYEeCKOW Teopuu. AOCONIOTHAs TeMIepaTypa U CpelHsis KHHETHUECKasi SHEPTus MOJIEKYI.
Cxopoctu moiekys. CocrosiHusi BemiectBa. CpaBHEHHME Tra3oB, JKUJIKOCTEH U TBEPIBIX TeE.
Kpucrannsl, amopdHbIe TENa 1 JKUJIKOCTH.
CamocrosiTesqbHast padora:
Hanucanue pedepara Ha remy «M.B. JIoMoHOCOB — 0CHOBOTOJIOKHHK MKT» 4 3
Hammcanne noknana mo teme «Kpucrtamisl u amopdHBIE BEIIECTBA»
CocraBiienue cpaBHUTEIbHOM Tabmuibl «Kpucramueckue 1 aMopHbIe Tena»
Conep:xanue yueOHOT0o MaTepujia
Buytpennss sHeprusi. CriocoObl HW3MEHEHUs BHYTpeHHeW sHepruu. KonmuecTBO TeIIOTHI.
[lepBbIii 3aKOH TEepMOAWMHAMHUKHU. TemaoBble IBUTATENH. XOJOAWIBHUKHA M KOHIAWIIMOHEPHI.
Bropoii 3akoH TepmoanHaMuku. HeoOpaTuMoCTh MPOIIECCOB U BTOPOM 3aKOH TEPMOJIMHAMUKH. 2 1
DKOJOTrMYECKUI 1 3HepreTudeckuii kpusuc. OxpaHa okpyskaromeil cpeapl. @a3zoBble EPEXOIBI.
- 59 [InaBnenne wu kpuctamumzanus. Mcmapenne wu  koHaeHcauusi. Kunenwe. BiaxHoCTb,
TeMa o HACBIIICHHBIA U HEHACHIIICHHBIN Map.
MOIUHAMHUK
epMoanHa a JlaGopaTopHbie padoThl
1. «Onpenenenne yaeabHONU TEIIOEMKOCTH TBEPIOTO BEIIECTBAY.
2. «OmpeaencHrue OTHOCUTETHPHON BIQXKHOCTH BO3TyXa».
IIpakTH4eckne padoThI
3. Pemenne 3apau o reme «MonekyinspHas pusuka. TersoBbie siBICHUS. 1 2
Pa3gen 3. OcHOBBI
3JIEKTPOAMHAMHUKH
Conep:xanue yueOHOTro MaTepujia
Tema 3.1. [Ipupona snekTpuyecTBa. Ponb 3JeKTpUUECKUX B3aUMOJEHCTBUU. J[Ba poaa AIEKTPHYECKUX
JJIEeKTPOCTATHKA 3apanoB. Hocurenu snekrpuueckoro 3apsjaa. BzaumonelcTere 31€KTPUUECKUX 3apsAioB. 3aKOH
KynoHa. Dnekrpuyeckoe noie.
OnekTpuyecknid TOK. MICTOUHMKM MOCTOSTHHOroO Toka. Cuia Toka. [[eHCTBHS 3IIEKTPHYECKOIO 2 1

Tema 3.2. 3aK0HBI
MOCTOAHHOI0 TOKA

TOKa. DJIEKTPUYECKOE CONpPOTHUBIIEHHE U 3akoH OMa s ydactka uenu. IlocnenoBarensHoe u
napajieIbkHOE COSIMHEHHs IPOBOTHUKOB. VI3MepeHust CHITbl TOKa U HamnpspkeHus. Pabora Toka
u 3akoH JIxoyns — Jlenua. Momuocts Toka. 3/IC ucrounuka Toka. 3akoH OmMa Ui MOJIHOMN
IeTy.




HaunMenopaHue pasaciioB
N TEM

Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS,
CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl)

O0beM
4acoB

YpoBeHb
OCBOCHHUSI

JlabGopaTopHbie padoThI

3. «I/I3yquI/Ie IMOCJICAOBATCIILbHOI'O U IIapalJICIbHOI'O COCIMHCHHA ITPOBOJHHUKOB.

2

Tema 3.3. DurekTpryeckui
TOK B Pa3JIM4YHBIX cpeJax

Coaep:xanue y4eOHOIro MaTepujia

DJeKTpuyecKas MPOBOJMMOCTh PA3IMYHBIX BEUIECTB. DJIEKTPOHHAS] MPOBOJMMOCTh METAJIIOB.
CeepxmnpoBoauMOCTh.  [lomynmpoBOJHUKH.  DJIEKTPUUECKHT TOK B MOJYIPOBOJHHUKAX.
CoOcTBeHHass W TPUMECHAsT MPOBOJUMOCTH TOJYNPOBOAHUKOB. [10IynmpOBOIHUKOBBIA HO/I.
Tpan3ucTopbl. DIEKTPUUECKUN TOK B BakyyMme. Jnoj. DIeKTpUuecKuil TOK B KUJIKOCTAX. 3aKOH
3JICKTPOJIN3a. DJIEKTPUIECKUN TOK B razax. Pa3psbl.

Tema 3.4. MarautHoe
nmoJjie

BzaumoneiictBue TokoB. Bektop MarHuTHOW MHAYKUMH. JIMHUM MarHUTHOM uHAyKiuu. Cuina
AmMriepa. DJEeKTpOM3MEpHUTENIbHbIe NPUOOPBL. ['poMKoroBopurens. MarHuTHbIE CBOICTBa
BemiectBa. Cuia JlopeHna.

Tema 3.5.
DJIEeKTPOMarHUTHasA
HHIYKIHA

OTKpBITHE DSJICKTPOMAarHUTHOW MHAYKIUHM. MarautHeii motok. IlpaBwno Jlenma. 3akoH
JJIEKTPOMAarHUTHOM  MHIyKIuu. BuxpeBoe snektpuueckoe mnone. IJC  uHayKnum.
Camounnaykuusa. UnaykruBHocTs. [IpuHuun nefictBus snexkTporeneparopa. [lepeMeHHbIN TOK.
Tpancdopmarop. IlpousBoacTBo, mepemaya W MoTpedIeHUE dIeKTpodHepruu. [Ipobdraemsr
sHeprocoepexenns. TexHuka 0€30MacHOCTH B OOpALICHUH C AJIEKTPUYECKHM TOKOM. DHEpPrHs
MarHMTHOT'O MOJISl TOKa. DJIEKTPOMarHUTHOE MoJe. DIEeKTPOMAarHUTHHIE BOJHBI.

IIpakTyeckne padboThI

4. Pemenue 3a1a4 «OCHOBBI 3JIEKTPOIUHAMUKI.

CamocrosiTeabHas padora: [loaroroska pedepara:

l.Ilpumenenne nsnekTposn3a B TexHuke. [IpeBpailleHMe XUMHYECKONM SHEPruM B
ANEKTPUUYECKYIO0. ["abBaHNYEeCKUE 2IIEMEHThI. AKKYMYJISTODBI.

2.Tunsl caMOCTOSITEIBHOTO paspsiia M WX MpUMEHEHHEe B TexHHKe. MomHus. 3ammra oT
MounHuu. [IpuMenenue mia3mel.

3.DNeKTPOHHBIE JTaMIIBL: U0, TPUOJ. DJIEKTPOHHbIE MMyYKH. DJIEKTPOHHO-TTy4YeBast TpyOKa.
4.BuxpeBble TOKH. POJTb MArHUTHBIX TOJIEH B SBJICHUSX, Tpoucxosmux Ha CoiHie.
5.CaMOoMHAYKLIKS, B3aUMOUHIYKIIMS: IPUMEHEHHE.

6.ABTOKOJe0aHM. [ 'eHepaTOp He3aTyXarIuX KoneOaHu.

7.3Byk. CKOpOCTb 3ByKa. YIbTpa3ByK. [[puMenenue yabTpa3Byka.

8.MuTepdepenius B ToHKMX tuieHKaxX. [lomockl paBHo#t Tonmuubl, Kombiia HproToHa.




HaumenoBanue pazzaenon Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS, O6beM YpoBeHb
1 TeM CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl) JacoB OCBOEHUS
HcnonwszoBanue nuntephepeHnn u qudpakiaun B Hayke 1 TexHuke. [lonsTue o ronorpaguu.
9.0mnbIT KynoHa ¢ KpyTUIbHBIMU BECAMU. DKBUIIOTEHIUAIBHBIE IOBEPXHOCTU. DJIEKTPUUECKOE
CMellleHue. DIEKTPOCTaTUYECKas 3alluTa.
10.TermnoBoe aelictBrue Toka. CBEpXIPOBOAUMOCTD. MICTOUHUKH MTOCTOSIHHOTO TOKA.
11.Pabora BeIXOma. TepMmoanexTpuueckue sBieHUs. KoOHTakTHas pa3HOCTh MOTEHIIMAJIOB.
Tepmonapsl.
12.OHepreTuueckue YpOBHU M OHEPreTHYecKue 30HBbI, p- U P-I-p TMEpPexonbl B
MOJIynpoBOAHUKAX. [10TyIpoBOTHUKOBEIE TPHOOPEI.
13.Maruutocepa 3emsn M ee B3aUMOJCHWCTBHE C COJHEYHbIM BeTpoM. Kpupas
HamarunuuBanus. Temmneparypa Kiopu.
14. Toku BeICOKOH uacToThl. I[lonstue o TpexdasHom Toke. Ilomyuenue, mnepemava u
pacnpeziesieHne 3JIEKTPOIHEPTUH B HAPOJHOM XO3SIMCTBE.
15.IIpumenenre 3/M BOJIH: TEJNEBUICHUE, PAIMOJIOKAIMS, paaroacTpoHoMus. HasHadeHume
OCHOBHBIX OJIOKOB paHONPHEMHHKA
Pa3nen 4. Koe6anus u
BOJIHBI
Conep:xanue yueOHOT0o MaTepujia
KonebGanusi: cBOOOJMHBIC, BBIHYXIEHHBIC, TapMOHUYECKHE. YCIOBUS  BO3HHUKHOBEHUS 1 1
Tema 4.1. Mexanuueckune | Konebanmii. Pezonanc. Maremarndeckuii MmasTHuK. Da3za, aMIuIMTy1a, 94acTOTa KOJICOAHMIA.
KOJIeOaHu sl JlabopaTopHbie padoThl
4. «UccnemoBanue 3aBUCMMOCTH IepHoJa KoieOaHWN MasTHUKA OT JJUHBI MOJABECa H 1 9
M3MEPEHHE YCKOPEHUSI MAJICHUS C TOMOIIBIO MasiTHUKA
Tema 4.2. Conep:xanue y4yeOHOro MaTepujia
JJIeKTPOMArHUTHBIE Konebatenbubiii koHTYp. Ilepnoa cBOOGOMHBIX 371€KTPOMAarHUTHBIX KojeOaHuid. [lepemeHHBII
KoJ1e0aHust snektpuueckuit Tok. Kongencarop. Karymika. ['eneparop. ABToKoJeOaHUsl.
Tema 4.3. IlpousBoacrBo, | Tpanchopmaropsl. [lepenayda anexkTprudecKoit SHEPTUn. 1 1
nepeagaya, u
HCNOJIb30BaHHE
3JIEKTPUYECKON IHEPrum
Tema 4.4. Mexanudeckne | BonHoBbie sBieHus. PacnpocTpaHeHue BOJH B Pa3jiMUHbIX cpefax. MexaHWYeCKHUE BOJIHBI. 1 1

BOJHbI

3Byk. Buapl BonH. YpaBHeHHE rapMOHMYECKOM BOJIHBL  Pemienue 3amauy Ha omnpeneracHue




HaumenoBanue pazzaenon Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS, O6beM YpoBeHb
1 TeM CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl) JacoB OCBOEHUS
CKOPOCTH pacHpOCTpaHEHUsI BOJHBI U JJIWHBI BOJHBL. (CBONHCTBA MEXaHWYECKHX BOJH:
unTepdepeHius, nudpakiys, 3aK0H PacIpOCTPAHCHHSL.
T 45 BonnoBeie siBneHusi. PacripocTpaneHne BOJH B pazauYHBIX cpenax. MexaHWdecKHe BOJIHBI.
B;B:le;olwaanTnme 3Byk. Buabl BonH. YpaBHeHHE TapMOHUYECKON BOJHBI. PeI_H(EHI/Ie 3a/la4 Ha OIpeJeNieHue
BONHBI CKOPOCTH paCIpOCTPAaHEHHUsSI BOJIHbI M JAJUHBI BOJIHBL. (CBOMCTBA MEXaHHMYECKUX BOJIH:
uHTepdepeHus, 1udpakius, 3aK0H PacpoOCTPAHEHHUSL.
IIpakT4eckue padboTbl
5. Pemenue 3amau «Konebanus v BOTHBD). 1 2
CamocrositesbHas padora: [Tonroroska pedepara:
1. Mexanuveckue KoiaeOaHus
2. DIeKTpOMarHuTHBIE KOJIeOaHMs
3. Ilpon3BoACTBO, NIEpeiaua, U UCIOJIB30BaHUE FIEKTPUUECKON IHEPTUN 2 3
4. MexaHu4ecKe BOJTHbI
5. DNeKTpOMAarHUTHBIE BOJHBI
Pasnen 5. OnTuka Conep:xanue yueOHOT0o MaTepujia
Ckopocts cBeta. 3akoH mpenomiieHus ceta. Ilpunuun [roifrenca. Jlunza. Iloctpoenue 1 1
nzobpaxenuit. urepdepenuns, nudpakuus, nucnepeus, nonspusanus cBeta. [lomnepedynoctsb
Tema 5.1. CBeToBBIE CBCTOBDIX BOJH.
BOJHEI JlabGopaTopHbie padoThI
5. «MI3mMepenne nokasaTess IPeOMIICHUS CTEKIIa.
6. «Onpeaenenrne ONTUIECKON CHITBI M (POKYCHOTO PACCTOSTHUS COOMPAIOIIEH JTUH3BD).
Conep:xanue y4yeOHOro MaTepujia
Tema 5.2. DyieMeHTHI
TEOPHH OTHOCHTEILHOCTH [Mpunuun otHOocuTenbHOCTH. [lOCTynaThl W CHEACTBUS W3 MPHUHIMIIA OTHOCHTEIHHOCTH.
PensTuBUCTCKAs TMHAMUKA. 1 1
Tema 5.3. U3nyuenus u Buns! nuznmydennii. Buasl criektpos. IIkana 31eKTpOMarHuTHBIX BOJIH.
CIEKTPbI
CamocrosTeabHas padora: OdopmiieHre TEMaTUUECKOTO KOHCIIEKTa 10 TeMe «JIMH3bI;
CocraBnenune odo0maroner Tadauisl «BoaHoOBEIE CBOMCTBA CBETAY; 3 3

CocraBneHue IMPC3CHTAIMU 110 TCMC «Buapl QJICKTPOMAIrHUTHBIX I/I3Hy‘ICHHI>'I))




HaumenoBanue pazzaenon Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS, O6beM YpoBeHb
1 TeM CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl) JacoB OCBOEHUS
Pa3zgen 6. KBanToBasi
¢pusuka
Conep:xanue yueOHOTro MaTepujia
Tema 6.1. CBeTOBBIE
KBAHTHI dororpdext. 3akonbl potodrddekra. Iloctrosanas [lnanka. KpacHas rpanuna dorodrddekra.
DoTOH.
Tema 6.2. ATomHast Mopens aroma Towmmcona. Ctpoenue aroma. Omnbitel Pesepdopna. Iloctynarer bopa.
dusuka JIuHeiyaThle CIEKTPhl UCITYCKAHUS U MOTJIOIMICHUS. 9 1
Tema 6.3. Pusuka W3otonbl. YiaenbHas sHeprus cBsizu. PaguoakTuBHOCTH. Anbga-, O6era-, raMma- HU3ITy4YCHHS.
aTOMHOIO sipa 3aKOH paJIMOaKTUBHOTO pacrnaja. SliepHble U TEPMOSICPHBIC PEAKIIHH.
Tema 6.4. DiiemeHTapHble | XapaKTepUCTHKA U KiacCU(PUKAIIUS dJIEMEHTAPHBIX YaCTHII.
YACTHIBI
IIpakTH4eckue padboThI
6. Pemienue 3a1a4 « neMEHTapHbIC YaCTULIBD. 1 2
Py0esxHbIil KOHTPOJIL Ne 2
CamocrosiTesbHas padora: [lonroroska pedepara:
1.Buytpennuii potoaddexr. Tumsl HoTor1eMeHTOB.
2.IloHsiTHE O KBAHTOBBIX TeHepaTopax. [Ipumenenue nazepos. [IoHATHE 0 KBAHTOBOI MEXaHUKE.
OTtkpbiTHE TPOTOHA U HeTpoHa. CriocoObl HAOMIOCHUS U PErHCTPAINH 3apsKEHHBIX YACTHII.
3.IlonyueHue paJuMOAKTUBHBIX H30TONOB M HX MpuMeHeHue. buonornueckoe nencTBHe
PaIMOAKTUBHBIX U3TYyUYEHUH.
[ToaroroBka pedepara:
1.YapTpaduoneroBoe u uHpakpacHoe u3nydeHus. PentreHoBckue ayun. VX mpupoma u
CBOIICTBA.
2. TenjoBoe H3JIYyYEHHE W €ro XapakTepucTuku. JlromuHecueHuus. XUMHYECKOE IEHCTBUE
CBeTa.
3.Yupasnsemas siiepHas peakius. SIaepHbiil peakTop.
BUNOJIOI'Us 99
Paspean 1. 4
buonorusa —

COBOKYIIHOCTb HAYK




HaunMenopaHue pasaciioB
N TEM

Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS,
CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl)

O0beM
4acoB

YpoBeHb
OCBOCHHUSI

0 )KMBOW MPUPOJIE.

Tema 1.1.
MeToabl HAY4YHOT 0
MO3HAHHUSA B OMOJIOTHH.

Conep:xanue yueOHOTr0o MaTepHuaJia

1. KuBas npupoaa kak 00beKT nu3ydeHus: Ononoruu. MeTopl UCCleJOBaHUS KUBOI MPUPOIBI B
OHMOJIOT .

2. Onpenenenue xu3Hu. OCHOBHBIE IPU3HAKU )KUBOTO. Y POBHU OpraHU3ALMH KU3HU. MeTOo bl
n3ydeHus Ouonoruu. 3HaueHue OMOJIOTHH.

IIpakTHYecKne 3aHATHA

1. YpoBHU Opranuzanuu KUBOW MaTEpUU.

CamocrosTeabHas padora: [lonroroBka pedeparoB Ha TeMy: «COBpeMEHHBIE METOIbI
HCCIICA0BAaHUA B 6I/IOJIOFI/II/I.

Paznen 2. Kierka

27

Tema 2.1.
HcTopus u3ydeHus
KJIETKU.

Conep:xanue yueOHOro MaTepuaJa

1. OcHOBHBIE TIOJIOKEHUS KIETOUHOM Teopuu. KieTka - CTpyKTypHO-(pyHKIIMOHATbHAS
(371eMeHTapHas) €AMHUIIA )KU3HU.

CamocroniTeibHas padoTa: BeioiHeHNE MICHMEHHOTO aHAIM3a yUeOHOU TUTepaTyphl TEME:
«Kimerka — OJICMCHTapHasd €AMHUIA CTPOCHUA U )KU3HCACATCILHOCTH OPraHu3MOB».

Tema 2.2.
CrpoeHue KIeTKH.

Conep:xanue yueOHOTro MaTepHuaJia

1. ITpoxaprOThl ¥ yKapuOTHI - HU3IIHE U BBICIINE KIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYPHbIE KOMIIOHEHTBI KJIIETKH 3YKApUOT.

2. Knerounoe siapo. @yHKIMS sApa: XpaHEHUE, BOCIPOU3BEICHUE U TIepeiaya HACIeICTBEHHON
nH(pOpMaLUY, PETYISAIUS XUMAYECKOW aKTUBHOCTH KJIETKH.

3. CtpykTypa U QyHKIHUU XPOMOCOM. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.

HpaKTuquKue 3aHATHUA:

1. «OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KIETKW». CTpOEHUE KJIETKH, OCHOBHBIE OPTaHOUIBI U
UX QYHKIHH.

2. «CpaBHEeHHUE CTPOSHHUS KJIETOK PACTCHUH M )KMBOTHBIX». HaOmoieHne KIIeTOK pacTeHUH U
JKMBOTHBIX 11O MUKPOCKOIIOM Ha I'OTOBBIX MHUKPOIIPCIIapaTax U UX OIMCaHueC.

CamocrosiTesbHast pabora




HaumenoBanue pazzaenon Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS, O6beM YpoBeHb
1 TeM CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl) JacoB OCBOEHUS
1. 3anonauth Tabnuiy «CtpoeHue U GyHKIIMHU OPTaHOU OB KIIETKUY.
2. IloaroroBka pedeparoB Ha Temy: « COBPEMEHHBIE METOIbI UCCIICTOBAHUS KIICTKI.
Conep:xanue yueOHOTr0o MaTepHuaJa
1. Heopranuueckue BeiecTBa B COCTaBe KJIETKU. POJib BOJbI KaK paCTBOPUTENIS U OCHOBHOTO
Tema 2.3. KOMITOHEHTa BHYTPEHHEHN Cpe/ibl OPraHU3MOB. 4 1
Buoiornueckoe 2. YrneBoasl v munuAbl B Kietke. CTpykTypa u ononorndeckue Gynkmun 20 6enkoB. CTpoeHue
3HAYECHUE HYKJIEOTH0B U CTpyKTypa noiaunykieotuHbix nenei JJHK u PHK, AT®.
XUMHUICCKAX CamocrosiTebHast padora:
S/ICMCHTOB. 1. BrimonHeHNE MUCHMEHHO aHAIM3a YIeOHOU JTUTepaTyPhl, MPAKTUUCCKUX 3a7a9 U TECTOBBIX 3aJaHMI
110 BOIIpoCam: «HCOpFaHI/I"ICCKI/IC " OpTaHUYCCKUC BCIIECCTBA B OPraHU3MEC YCIJIOBCKA. OcCHOBHBIC 2 3
JKHU3HCHHO HCO6XOI[I/IMI)IC COCAMHCHUA: 6CHKI/I, YIJI€BOAbI, )XUPBI, BUTAMUHBD).
Tema 2.4. Coaeprxanne y4e0HOro MaTepuajia
Bupycei 1 baxrepuodar. 1. HekneTouHoe CTpOCHHE, dKU3HEHHBIA IUKJI U €r0 3aBUCUMOCTD OT KJICTOYHBIX ()OPM JKH3HH. 4 1
2. Bupycsl - Bo30ynuTenu nH(QEKINOHHBIX 3a00JIeBaHUI; MTOHATHE 00 OHKOBHpYcax. Bupyc
ummyHoedunura gyenoeka (BUY). Ilpodunakruka BUY-undexum.
CamocrosiTe/ibHasA padoTa:
1. [ToaroToBka pedepaTtoB 1 Mpe3eHTAINI Ha TeMy: « BUPYCH - BO30yAuTEN NH(CKIIMOHHBIX 2 3
3aboneBaHui»; « Bupyc ummynoznedunura genosexa. [Ipopunaxruka BUY-undexunn».
Pazpnea 3.
OeraHm.M -
Tema 3.1. Coaepsxanue y4eOHOro MaTepuaJia:
Opranu3m — efHoe 1eoe. 1. Muoroo6pa3ue oprann3mMoB. OOMEH BEIICCTBOM U YHEPTHEH ¢ OKPYKAFOIIEH CpeIoi Kak
HE00X0IMMOE yCIIOBUE CYIIICCTBOBAHUS KUBBIX CHCTEM.
2. CnocoOHOCTh K CaMOBOCHPOHU3BEIEHUIO - OJIHA U3 OCHOBHBIX OCOOEHHOCTEH IKHBBIX 4
OpraHu3MoOB. JleneHue KIeTKH - OCHOBAa pOCTa, PA3BUTHUS M PA3ZMHOKEHHUS OPTraHU3MOB. !
becnonoe pazmuoxenue. [1on0Boit mpoiiecc U MojaoBoe pasMHokeHHe. OII0I0TBOPEHHE, €r0o
OHMOJIOTMYeCKOe 3HAUYCHUE.
CamocrosiTesbHast padora: 4 3




HaunmenoBanue pa3nenos Coneprxanue yueOHOro MaTepuaia, 1abopaTopHble paOOThl U IPAKTUUYECKUE 3aHATHS, O6wem YpoBeHb
1 TeM CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl) JacoB OCBOEHUS
1. BeimonHeHNe MUCbMEHHOTO aHalu3a yueOHOM JIUTepaTyphbl U TECTOBBIX 3a1aHUH O
Bornpocam: «PazMHoOkeHne oprann3mMoB. MHUTO3 1 MENO3».
2. [ToaroroBka pedeparoB U mpe3eHTaIHi 1Mo Teme: «Murto3. Meiio3».
Conep:xaHue yueOHOro MarepuaJjia
Tema 3.2.
Homsmie 1. [lonsiTrie 06 MHAMBUAYATBHOM (OHTOT€HE3), SMOPUOHAIBHOM (3MOpHUOTeHe3) U 5 L
06 HHMBHUIYATBHOM, OCTAMOPHOHAIBFHOM Pa3BUTHH.
SMOPHOHAIBHOM H 2. UnpuBuayanbHOE pa3BUTHE YEIOBEKA U €70 BO3MOKHBIE HAPYLLIECHUS.
MOCTIMOPHOHATBHOM CamocrosiTeabHas padora: BrimojaHeHre MMCEMEHHOI0 aHaln3a yueOHOM JIUTepaTyphl 10 2 3
PASBITHH. Teme: « OMOPHOHAIBHOE U TIOCTAMOPHOHAIILHOE Pa3BUTHE OPIaHU3MOBY.
Tema 3.3. Copaepixanue y4e0HOro MaTepuajia
O6mme 1. O6mue npeacTaBieHus O HACIEACTBEHHOCTH U U3MEHUMBOCTH. [ eHeTnyeckasi TepMUHOJIOTUS
MMpEeaACTaBJICHUA O M CUMBOJIHKA.
HaCJICACTBCHHOCTH
T HAM e BOCTH: 2.3akoHOMepHOCTM HacienoBaHus. HacnenoBanue mnpusHakoB Yy uyesnoBeka. [losoBble
xpoMocoMbl. CLIeTNIEHHOE C II0JIOM HAaCJIEI0BAHUE.
3. HacnencrBeHHble OOJIE3HM 4YeEJOBEKAa, WX MNPUYMHBI U mpo¢puiaktuka. CoBpeMeHHbIE 10 1
MIPEJICTaBJICHUSI O TEHE U T€HOME.
4. 'eneTnueckue 3aKOHOMEPHOCTH U3MeH4YnBoCcTU. Knaccuduxarus ¢opm H3MEHIUBOCTH.
5. BiisiHue MyTareHoB Ha OpraHM3M 4Y€JI0BEKa.
Py0e:xxubIii KOHTPOIb Ne3
CamocrosiTesbHas padora:
1. BeinonHeHNe MMCbMEHHOTO aHAIN3a y4eOHOW TUTEpaTypsl B 10 Bompocy: «OCHOBHBIE
TEHETUYECKUE TIOHATUS, TEPMUHBI U CUMBOJIBDY.
2. [loaroroBuTh pedepaTsl U Mpe3eHTauu Ha TeMbl: «MoaudukaronHas 1 HacJaeICTBEHHas 5 3
M3MEHYUBOCTHY; «KoMOMHAaTHUBHAS N3MEHUMBOCTbY»; « MyTallMOHHAs: M3MEHYMBOCTbHY;
«Jleuenue u npeaynpexeHNEe HEKOTOPBIX HACIECTBEHHBIX 00Ie3Hel uenoBeka» (1o BEIOOPY).
3. BHecTn B riioccapuii OCHOBHBIE T€HETUUECKHUE MTOHATHSI, TEPMUHBI U CUMBOJIBI.
Tema 3.4. Conep:xaHue yueOHOro MarepuaJsia
TIpenmer, 3az1a41 1 METOAIbL 1. Ilpeamer, 3a1au 1 METOJIBI CEIEKIMU. [ eHeTHYeCKre 3aKOHOMEPHOCTH CEJICKIIUH. 4 1

CEJIEKIINH.

2. Yyenne H.M. BaBuioBa o neHTpax MHOT0OOpa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHIA.




HaunMenopaHue pasaciioB
N TEM

Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS,
CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl)

O0beM
4acoB

YpoBeHb
OCBOCHHUSI

3. EI/IOTGXHOHOFI/IH, €C NOCTUIKXCHH, IICPCIICKTUBLI PA3BUTHA.

HpaKTuquKue 3aHATHUA:

1. Pemcnue QJICMCHTAPHBIX TCHCTUYCCKUX 3aaY.

2.AHanmu3 W OIEHKAa JOTUYECKMX aCHEeKTOB pa3BUTHS HEKOTOPHIX HCCICIOBAHHA B
OMOTEXHOJIOTHH.

CamocrosiTesibHas padoTa:

1. TlogroroBka pedeparoB Ha TeMbl: «BIusHHUE aTKOrojM3ma, HAPKOMAHUM M KypEHHUs Ha
HACJIECTBEHHOCThY»; «LleHTpbl MHOrooOpasuss M MPOUCXOXKICHHUS KYyIbTYpHBIX pAacTEHHI.
UckycctBennsiii  ot6op»; «MccnenoBanuss B oOnactu  OwoTexHoJOrHW»; «leHeTnka u
MeauIHaY; « BHOTeXHONIOTHs U reHHas nHKeHepus — TexHosoruu XXI| Bekay ( 1o BEIOODY).

Pa3nen 4. Bun

18

Tema 4.1.
OBOJIOIIMOHHAS TEOPHS.

Conep:xaHue yueOHOro Marepuajia

1. DBoMOLIMOHHAS TEOPHUS U €€ POJIb B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTuHbl Mupa. Bua, ero kpurepuu. [lonynsanuus kak CTpyKTypHasi €IMHULIA BUAA U SBOJIOLIHH.

2. Cunrernyeckas teopus sBomtoruu (CTOI). [IBuxKyIine CUIIbI 9BOTIOLUN B COOTBETCTBUU C
CTD. PesynbTaTel 3BOMONUH. [[pUUrHBI BEIMUpaHUS BUJIOB.

HpaKaneCKne 3aHATHA:

1. Onucanue ocobeit Buaa no MopGoIorudeckoMy KpUTEPHIO.

Tema 4.2.
PesynbpTarsl sBOIIOIMN.

Copnep:xanue y4eOHOro MaTepHuaJia

1.Coxpanenre MHOT000pa3usi BUJIOB KaK OCHOBA YCTOMYMBOTO Pa3BUTUS OMOCHEPHI.

2. [TpyuunHbl BEIMUpaHUs BUJIOB. bronoruueckuii mporpecc u G1oJIOrn4eckuii perpecc.

CamocTosiTeibHast padoTa:

1. IllogroroButs pedepaTsl U pe3eHTauun Ha TeMbl: «Y. JlapBUH U €ro Teopus MPOUCXOKACHUS BUIOBY;
«/loxazaTenbcTBa IBONIOIMNY; «BiMsHWE  ankoromu3mMa, HApKOMaHUM W  KypeHHs Ha
HACJICACTBEHHOCTEY;  «LIeHTpel MHOrooOpasus ¥ TNPOUCXOKACHUS KYJIbTYpHBIX  PAacTCHUN»;
«MckyccTBenHbllt 0TOOp»; «lccienoBanuss B 00jacTu OMOTEXHONOTMWY»; «['@HeTMKAa W MEaULIUHAY;
«buorexHonorus U reHHas HHKeHepus — TexHoorun XX| Bekay (1o BEIOOPY).

2. BrInoaHeHHE TMCHMEHHOTO aHaIM3a y4eOHO!H JINTepaTyphl o TeMe: «bronornueckuiil mporpecc u




HaunMenopaHue pasaciioB
N TEM

Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS,
CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl)

O0beM
4acoB

YpoBeHb
OCBOCHHUSI

OMOJIOTHYECKUH PETPECCH.

Tema 4.3.
T'unoressl NpOUCXOXKIECHUS
JKU3HU

Conep:xanue yueOHOro MaTepuaJjia

1. 'unoTe3bl IMPOUCXOXKIACHUA ) KU3HMU. VY coxXHEeHHE JKUBBIX OpraHnu3MoOB Ha 3emie B Impouecce
9BOJIIOIINH. AHTpOHOFCHCS M €0 3aKOHOMCPHOCTH.

2. I[OKBBaTCJII)CTBa POACTBaA YCJIOBCKA C MIICKOIIMTAOIINMH KHUBOTHBIMMU.

IIpakTHYecKue 3aHATHSA:

1. Asamm3 u OICHKA PA3JIMYHBIX I'MIIOTE3 IIPOUCXOKIACHUS KU3HU.

2. AHanmm3 u OIICHKA PA3JIMYHBIX TUIIOTE3 IPOUCXOXKIACHHUA YCTTOBEKA.

CamocrosiTesibHas padora:

1. BeimonHeHWe MUCHbMEHHO aHaim3a y4eOHOW JMTepaTryphl MO BOmpocam: «DKOIOTUYECKUE
(hakTOpBI AHTPOIIOTEHE3a: YCIOKHEHHE TMOMYJSAIMOHHOW CTPYKTYpbl BHJA, H3TOTOBJICHUE
opyIuid TpyAa, MEpexoi] OT PACTUTENIBHOTO K CMEIIAaHHOMY THUITy NUTAaHHS, HCIOJIb30BaHUE
orHs. IlosiBlIeHNME MBICIUTEIBHONU NESATENBHOCTA U WICHOpAa3AeNbHOM peuu. IIpoucxoxneHue
YEJIOBEUYECKHUX PaACH.

Pa3gen 5. DxocHCTEMBI

14

Tema 5.1.

Hpe,I[MCT " 3aJa4M 3KOJIOTHUH.

Coaepixanue y4eO0HOro MaTepuajia

1. IIpeameT u 3a7a4M SKOJOTHH: YueHHE 00 IKOJOTHYECKUX (haKTopax, YICHHE O COOOIIeCTBax
OpraHu3MOB, yueHHe 0 Onocdepe. DKoJoruueckue GpakTopbl, 0COOEHHOCTH X BO3IACHCTBHSL.

2. Dxonoruyeckas xapakrepuctuka Buja. [Tonstue 06 sxonornuyeckux cucremax. Llenu
NUTaHUA, Tpopuyeckre ypoBHU. BHOreoieHo3 Kak sKocucTeMa.

IIpakTuyeckue 3aHATHS

1. CocraBiieHre cxeM Nepeaun BEeIeCTB U SHEPTUH (LIeTIe MUTaHus).

Tema 5.2.
Buocdepa - rmobanpHas
9KOCHCTEMA.

Copaeprxanue y4eO0HOro MaTepuajia

1. Yuenue B. U. Bepnanckoro o 6uochepe. Ponb sxuBbix opranu3moB B 6nochepe. buomacca.

2. buonoruyeckuit KpyroBopoT (Ha IpuUMeEpe KpyroBopoTa yriiepoaa).

3. OcHoBHbBIE HampaBIeHUS BO3ACHCTBUS YelloBeKa Ha Ouocdepy.

4. Tpancdopmarusi ecTeCTBEHHBIX SKOJIOTHYECKUX crcTeM. OCOOEHHOCTH arpoIKOCHCTEM
(arporieHO30B).




HaunMenopaHue pasaciioB
N TEM

Copepxanue yueOHOT0 MaTepuana, 1abopaTopHble paOdOThI U MPAKTHUECKUE 3aHATHUS,
CaMOCTOsITeNIbHAs paboTa oOyJaromuxcs, KypcoBas padoTa (IIPOEKT) (eciu npedycmompernl)

O0beM
4acoB

YpoBeHb
OCBOCHHUSI

IMpakTnyeckune 3aHATUSA

1. CpaBHUTENbHAS XapaKTEPUCTUKA TPUPOTHBIX SKOCUCTEM M arpO3KOCUCTEM CBOCH MECTHOCTH.
CocraBieHre CXeM Iepeaadn BEMECTB M SHEPT UM (IIeTei TUTaHus).

2. Pemenue 3K0JIOTMYECKHX 3a7a4. AHAJIN3 U OLIEHKA IMOCIAEIACTBUI COOCTBEHHOM MESITEIHLHOCTH
B OKpYXKarlomiel cpene, To0aNbHBIX SKOJIOTHYECKUX IPOOIIEM U My TeH X peuIeHHs.

PyGexnblii KoHTpoJIb Ne 4

CamocrosiTesibHas padoTa:

1. BrinmonHeHne MMCbMEHHO aHaIu3a y4eOHOM JIUTepaTyphl U TECTOBBIX 3aJJaHUM 110 BOITPOCAM:
«Okonornueckue GaKkTOphl U UX BIUSIHUE HA OPTaHU3MBDY, «MeXBUIOBBIE OTHOIICHUS:
napasuTH3M, XUITHUYECTBO, KOHKYPEHIIMSI, CHMOMO03»; «3alOBeIHUKU U 3aKa3HUKU Poccumy.

JAu¢ppepeHnupoBaHHbIN 3a4eT

HUTOI'O:

201




3. YCJOBUS PEAJIM3AIIMM YYEBHOM JUCIHUIIJIAHBI
3.1. TpeOoBaHMs K MAaTePHAJIbHO-TeXHUYECKOMY O0ecreyeHHIo

Peaﬂmaunﬁ mporpaMmbel  TUCHUIIIIMHBI TpC6y€T HaJIM4YuAa yqe6Hor0

kaOuHera «Ou3uKm».

O6opynoBaHue yueOHOTO KaOMHETA:

- IOCAJIOYHBIE MECTa MO KOJUYECTBY 00yUaIOIINXCS;

- pabouee MecTo mpenoaaBaTes (CTOJ, KOMIBIOTEP, UHTEPAKTUBHAS J10CKA);

- HarasgHeie TocoOust (y4eOHWKH, OIMOpPHBIE KOHCIEKTHI-IIAKATHI, CTEHJBI,
KapTOYKH, pa3IaTOYHbI MaTepuai, KOMIUIEKThl JabOpaTOPHBIX padoT);

Texuuueckue cpeacta o0ydeHUsI:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MPOrPAMMHBIM 00€CTICYEHUEM;
- nabopatopus (pusmar);

- MyJIbTUMEIUUHBIN IPOEKTOP;

- IPE3EHTALINH.

3.2. UudopmanmnonHoe odecnieyeHne o0yueHust

Ilepeyenb pexoMeHIyeMbIX Yy4eOHBIX wu3aaHuii, WHTepHeT-pecypcos,
JAOTMOJIHUTEJIbHOH JTUTEPATYPbI

OcCHOBHbIE HCTOYHUKH:

1.

Aizention, A. E.®wusuka: yuyeOHMK ¢ TPaKTUKyM JJi1  CPEIHETO
npodeccuoHanbHoro obpazoBanusi / A. E. Aizenuon. — Mocksa:
NznarensctBo FOpaiit, 2019. — 335 c. — (IlpodeccuonansHoe oO6pa3oBaHue).
— ISBN 978-5-534-00795-4. — Tekcr: anexkrponnbiii // ObC KOpaut [calT]. —
URL: https://www.biblio-online.ru/bcode/436537

['opmag, B. B. ®usuka: yaedHoe mocobue st cpeHero mpodecCHoHaTbHOTO
obpazoBanuss / B. B. T'opmau. — 2-¢ wu3a., ucnp. u gom. — Mockaa:
MznarenwctBo HOpaiit, 2019. — 215 c. — (IlpodeccuonansHoe 06pa3zoBaHue).
— ISBN 978-5-534-09366-7. — Tekct: anexkrponnsiii // IBC IOpaitt [caiT]. —
URL: https://www.biblio-online.ru/bcode/438590

[Tpomkua, C. C. MexaHuka, TEpMOJWHAMHKAa W MOJICKYJIApHas (u3uka.
COopHuk 3amay: ydeOHOE mocoOMe I CcpeaHero mpodeCCHOHAILHOTO
obpazosanus / C. C. Ilpomkun, B. A. Camoneros, H. B. Humenckuii. — 2-¢
u3a., ucnp. u gon. — Mocksa: MzparenscrBo HOpaiit, 2019. — 467 c. —
(ITpodeccuonansaoe odbpazoanue). — ISBN 978-5-534-04774-5. — Tekcr:
anektpoHHbld  /  DOBC HOpaiir [caiir]. — URL: https://www.biblio-
online.ru/bcode/438839

Bacunesckass, E. W. Heopranuueckas xumusi [DIEKTPOHHBIA pecypc:
yueOnoe mocobme / E. . Bacunesckas, O. U. Ceuxo, T. JI. IlleBrioBa. —
DONeKTpOH. TEKCTOBblEe AaHHbIe. — MuHCck: PecrnyOnukaHCKHIT WHCTUTYT
npodeccronansHoro oopazosanusi (PUIIO), 2015. — 248 c. — 978-985-503-
488-0. — Pexxum noctyna: http://www.iprbookshop.ru/67664.html

Kum, A. M. Oprannueckast XuMusl [ DJIEKTPOHHBIN pecypc]: yaeOHoe mocodue
/ AM. KuM. — DnekTpoH. TekcToBble gaHHble. — 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 wu3aarenscTtBo, 2017. — 844 c. — 978-5-379-02004-0. —
Pexxum nocryma: http://www.iprbookshop.ru/65281.html

Kosnosa U.U., buonorus [DnexTpoHHbIi pecypc] : yueonuk / .. Koznosa,
N.H. Bonkos, A.I'. Myctadgun - M. : I[DOTAP-Menua, 2015. - 336 c. - ISBN
978-5-9704-3440-6 Pexum JOCTyTa:
http://www.studentlibrary. ru/book/ ISBN9785970434406.html

Jleryta, C. H. ®usuka [DnexTpoHHbIN pecypc]: yuedHoe mocodme / C. H.

Jleryta, A. A. Yakak. — DJEKTpOH. TEKCTOBbIe JaHHbIe. — OpeHOypr:
OpenOyprekuit FOCYI[apCTBeHHBII/I ynusepcuret, ObC ACB, 2016. — 307 c. —
978-5-7410-1575-9. Pexum J0CTyTa:

http.//www.|prbookshop.ru/78852.html

XamutoBa, A. U. Oprannueckas xumus s cTygaeHToB CIIO [DnekTpoHHBIN
pecypc]: yuebnoe nocobue / A. M. Xamutona, T. E Byceiruna, JI. P. Caduna.
— DJeKTpoH. TeKkcToBble JaHHble. — Kazanb: KazaHckuil HalMOHaJIbHBINA

UCCIIEIOBATENLCKUN TEXHOJOTUUeCKU yHuBepcutet, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Peskum noctyna: http://www.iprbookshop.ru/80239.html

)_IOHO.JIHI/ITC.JII)HBIG HCTOYHUKH:

1.

Ponvonos, B. H. ®usuka st komnempkeid: yaeOHOe 1MocoOue it CpeaHEro
npodeccronansHoro obpazoBanus / B. H. PomuonoB. — Mockaa:
M3narenscTBo FOpaiit, 2019. — 202 c. — (IIpodeccuonansHoe o6pazoBaHue).
— ISBN 978-5-534-10835-4. — Texkcr: anexrponnbiii // ObC HOpait [calT]. —
URL: https://www.biblio-online.ru/bcode/431666

Kanamnukos, H. II. ®usuka B 2 4. Yacte 1: yueOHMK W NPaKTUKYM JJIsi
cpeanero mnpodeccuonansHoro oopaszosanus / H. Il. Kamammwmkos, C. E.
MypaBbeB. — 2-¢ u3l., ucnp. u aom. — Mocksa: UznarensctBo FOpaiit, 2019.
— 254 ¢. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09159-5. —
Tekct: snextponnsit // DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/437216

Kanamnukos, H. 1. ®usuka B 2 4. YacTe 2: yuyeOHUK M MPAKTUKYM IS
cpennero npodeccruonanbHoro oodpazosanus / H. Il. Kamamnwkos, C. E.
MypaBbeB. — 2-¢ u3., ucnp. u nomn. — Mocksa: UznarensctBo IOpaiit, 2019.
— 244 ¢. — (IlpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-09161-8. —
Tekct: anekrponnsiii / DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/427269

AnnpeeBa H.J[. buomorms. 10-11 kmaccel: y4eOH. s oO1mieoOpasoBar.
yupexaeH. yupexaenuil (0azoBwiii ypoenb) / H.J[.AnmpeeBa. — M.:
Mmuemo3suHa, 2012.

benses J.K., M ['M., bopoaun IL.M. u ap. buonorust (6a30Bbiii
ypoBeHs). 11 kiacc. - M., 2014.

benser JI.K., Hemmmun M., Ky3uenoa JI.LH. u np. buonorus (6a3oBbiii
ypoBenb). 10 kmacc. - M., 2014.

buonorusi. PykoBojcTBO K mpakTHYeCKUM 3aHATHsAM / mox pea. B. B.
Mapkunoit. - M., 2014.



http://www.studentlibrary.ru/book/ISBN9785970434406.html
http://www.iprbookshop.ru/80239.html
https://www.biblio-online.ru/bcode/431666
https://www.biblio-online.ru/bcode/437216
https://www.biblio-online.ru/bcode/437216
https://www.biblio-online.ru/bcode/427269
https://www.biblio-online.ru/bcode/427269
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10.

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

19.

20.

21,

22,

23.

24,

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

IMa6puensa O.C. u ap. Xumus. TecTsl, 3a1a4u U yrpaxxHEeHUs: yueO.

rmocoowue. - M., 2014.

[Na6puensu O.C. Xumus. [locobue mis moaroroBku k EI'D: yue6. mocodue. -
M., 2014.

I'abpuensu O.C. Xumus. [Ipaktukym: yue0. mocodue. - M., 2014.
INa6puensa O.C., JlpicoBa I'.I'. Xumwusi: kHMTa 18 TpenomaBaTens: yueo.
MeToJ. mocodue. - M., 2014.

ladbpuensa  O.C., OctpoymoB WN.I. Xumusa mus npodeccuit u
CIEHHUAIBHOCTEN COMAIBHO- IKOHOMUYECKOTO ¥ TYMaHUTAPHOIO MPOQUIEeH:
y4eOHUK /I CTY. YUpexaeHui cpen. npod. oopazoBanus. M., 2014.
Enxuna JI.B. buonorus. Bech mikobHBIN Kype B Tabnumax. - M., 2013.
Epoxun KHO.M. COopHHK TECTOBBIX 33JJaHUi IO XUMUU: yueO. mocodue AJis
CTyA. YupexkaeHuit cpea. npod. oopazoBanus. - M., 2014.

Epoxun IO.M. Xumus: 3agaun u ynpaxHeHus: ydeO. mocobue st CTY.
yupexJieHui cpea. npod. oopazosanus. - M., 2014.

Wnwun B.A., Kyapssnes B.B. Vcropus u metomonorus pusuku. - M., 2014.
KoncrantunoB B.M., PezanoB A.I'., ®aneeBa E.O. buonorus: yueOHHUK s
CTyA. YyupexiaeHud cpena. mnpod. obOpazoBanuss / moxy pea. B. M.
Koncrantunona. - M., 2014,

Kysnenos, C. . CripaBouHuK 10 pu3HnKe [DIEKTPOHHBIN pecypc]: ydeOHoe
nocobue mna CIIO / C. WU. Kysnenos, K. W. Porosun ; mox pen. B. B.
JlaproHOB. — DnekTpoH. TeKcToBble AaHHbIe. — Capartos: [IpodoOpazoBanue,
2017. — 219 ¢ — 978-5-4488-0030-6. — Pexum pgoctymna:
http://www.iprbookshop.ru/66399.html

Kypc no ¢popmynam. @usrka, XuMus, MaTeMaTuka [ DJIEKTPOHHBIN pecypc] /.
— DJeKTpPOH. TEKCTOBble JnaHHble. — HoBocubupck : Cubupckoe
YHUBEPCUTETCKOE M3aTenscTBo, Hopmaruka, 2017. — 118 ¢. — 978-5-4374-
0894-0. — Pexxum noctyma: http://www.iprbookshop.ru/65259.html

Jleme3za, H. A. buonorusa. TecTel sl WIKOJBHUKOB W aOUTYpHUEHTOB
[DneKTpoHHBIN pecypc]: mocobue I ydJaIuxcs YUYpekKJICHUH OOIero
cpennero obpazoBanus / H. A. Jleme3a. — DNeKTpOH. TEKCTOBbIE JaHHBIC. —
Munck: Bemiimas mkoma, 2014, — 368 ¢. — 978-985-06-2391-1. — Pexum
nocryma: http://www.iprbookshop.ru/35468.html

O6mass Oumosorus. Ilpakrukym. 10-11 xkmaccel: ydeb. mocobue s
oO1eo0Opa3oBar. Opranuzanmii: yIIIyoJI. ypoBeHb./I".M. [{pimiuil,
0.B.Cabnuna, JI.B.Bricorkas, [1.M.bopoaus. -3-¢ uza. — M.: IIpocBemenue,
2017. — 143c.

Craponyb6ne, B. A. EcrectBoznanme. CoBpeMEHHbIE KOHIEMIIUU
[DnexTpoHHBIN pecypc]: yuedonoe nocodue ansa CIIO / B. A. Crapoay6ues. —
DnekTpoH. TeKcToBbIe NaHHbie. — CapaToB: [IpodobpazoBanue, 2017. — 332 c.
—978-5-4488-0014-6.Pexxum nocryma: http://www.iprbookshop.ru/66386.html
Xumusa [OnexkTpoHHbI pecypc]: yuyebHoe mocobue /; coct. I. 1O.
BoctpukoBa, E. A. XopoxopauHa. — OJEKTPOH. TEKCTOBBIE JaHHBIC. —
Boponex: BOpOHEXKCKHM TOCYIapCTBEHHBIM APXUTECKTYPHO-CTPOUTEIbHBIN



http://www.iprbookshop.ru/66399.html
http://www.iprbookshop.ru/65259.html
http://www.iprbookshop.ru/35468.html
http://www.iprbookshop.ru/66386.html

yauepcutet, ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum
nocryma: http://www.iprbookshop.ru/59133.html
25.  Xumus: >IeKTPOHHBIN y4eOHO-METOANYECKUN KOMIUIEKC. - M., 2014.

HNuTepHeT-pecypcesl:

www. biology. asvu. ru (Bcst 6uostorus. CoBpeMeHHast OMOJIOTHS, CTaThH,

www. chemistry-chemists. com/ index. html (a;mekTpoHHBIH KypHAT «XUMUKHA H
XUMHS»).

www. hemi. wallst. ru («Xumus. O0Opa3zoBaTeIbHBIN CAWT JJIS IIKOJLHUKOBY).

www. hvsh. ru (kypran «Xumust B mkose»). WWW.hij.ru (kypran «Xumus u
KUZHBY).

www. interneturok. ru («Bumeoypoku 1o mpeaMeram MKOJIbHOM MPOTrpaMMBbI»)

www. pvg. mK. ru (omumnuana «ITokopu BopoObeBEI TOphI»).

www.alhimikov.net (O6pa3oBarenbHBINA CAaUT ISl ITKOJTHHUKOB).

www.chem.msu. su (QnekTpoHHast OUOJIMOTEKA 110 XHUMHUH ).

www.class-fizika.nard.ru («KiaccHast 1ocka jist 110003HaTEIbHBIXY).

www.physiks.nad/ru («®u3uka B aHUMAIUAX» ).


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

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYUEBHOM
JUCHMILIAHBI

Koutpoair u omeHka pe3ylbTaTOB OCBOGHUS Y4YEOHOW  JUCIUTUIHMHBI
OCYILECTBIISIETCA IMPENOAABATEIEM B TIPOLECCE NPOBEACHUS MPAKTUYECKHUX
3aHATUM UM J1a0OpaTOpHBIX pPabOT, TECTUPOBAHMS, a TaKKE BBIIIOJIHEHUS
00yJaronMMUCs WHIUBUTYIbHBIX 33aHUH, POSKTOB, UCCIICIOBAHU.

®opMBbI M METOABI KOHTPOJIS M
OLICHKH pe3y/IbTaTOB
00y4eHus

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMeHN 1, YCBOCHHbIE 3HAHUS)

® JIHYHOCTHBIE!
- YCTOMYMBBIN UHTEPEC K HCTOPUH U TOCTHKECHUSAM
B 00JIACTH €CTECTBEHHBIX HAyK, YyBCTBO IOPJAOCTH
3a pOCCUMCKHE €CTECTBEHHbBIEC HAYKH;
- TOTOBHOCTh K TMPOAOKEHHIO 00pa3oBaHus,

[IpoBepka BHEAy IUTOPHOU
CaMOCTOSITEJIbHON PabOThI,
3almTa J0KIa/10B,

. | peeparos, myoJIMYHOE
MOBBIIICHUIO  KBaIM(PUKAIMM B W30paHHOM pedep > 1Y

y IpeACTaBICHHUE

npodeccroHanbHOM JEATeIbHOCTH © | npesenTamui,

HCTIONB30BAHMEM 3HAHHIA B 00/IACTH €CTECTBEHHBIX | TecTHpOBaHME, IPOBEPKA

HayK; MPAKTUIECKUX padoT,

- O0OBEKTUBHOE OCO3HaHME 3HAQUUMOCTH | PENTHHIOBBIN KOHTPOJIb,

KOMITETEHIIMI B 00JIACTH €CTECTBCHHbBIX Hayk syisi | TPOMEKYTOUHAA
aTTecTarus

yeJgoBeKka M OOIlecTBA, yMEHHE HCIOJIb30BaTh
TEXHOJIOTUYECKHUE JOCTIKEHUSI B 0071aCTH (DU3UKH,
XAMHH, OMOJOTUM JUJIS IOBBIIICHUS COOCTBEHHOTO
WHTEJJIEKTYaJIbHOTO  Pa3BUTUS B BBIOpaHHOU
po¢eCCUOHATILHON JIeATEIbHOCTH;

- YyMEHHME TpPOaHAJIU3UPOBATH  TEXHOTCHHBIC
MIOCIIC/ICTBUS ISl OKPY>KAIOIIeH cpenbl, OBITOBOM U
MIPOU3BOJACTBEHHOM JIEATEILHOCTH YEI0BEKA;

- TOTOBHOCTH CaMOCTOSITEILHO JOOBIBAaTH HOBBIC
It ce0si  €CTECTBEHHO-HAY4YHbIE 3HAaHUS C
HCITOJIb30BAHUEM JUTSE 3TOTO JIOCTYTHBIX
HMCTOYHUKOB MH(OpMAIIUH;

- yYMEHHUE YNpaBisATh CBOEW TO3HABATEILHOU
JESITEILHOCTHIO, MPOBOJAUTH CAMOOIIEHKY YpPOBHS
COOCTBEHHOT'0 MHTEJUICKTYaIbHOTO PA3BUTHUS;

- yMEHHE  BBICTpAWBaThb  KOHCTPYKTHBHBIE
B3aMMOOTHOIIICHHS B KOMaH/IE 110 PEIICHUIO OOIINX
3a71a4 B 00J1aCTH €CTCCTBO3HAHMS,

e MeTampeJIMeTHbIE:




- OBJIQJICHUE YMEHUSIMU U HABBIKAMH PA3JIMYHBIX
BHJOB  IIO3HABATCILHOM  JCATCILHOCTH I
W3yYECHUS pa3HbIX CTOPOH OKPY’KAIOIIETO
€CTECTBEHHOTO MUPA;

- NpPUMCHEHHE OCHOBHBIX METOJOB TO3HAHMS
(HaOJIOJCHUS, HAyYHOTO OSKCICPUMEHTA) JUIS
U3YUYCHUS Pa3IUYHBIX CTOPOH €CTECCTBCHHOHAYYHOM
KapTUHBI ~ MHpa, C  KOTOPBIMH  BO3HHKAET
HEOOXOIMMOCTh CTAJIKUBAThCS B
npodeccruonansHO# chepe;

- YMEGHHME ONpeAeNATh MM W 3aJa4d
JCATCIIbHOCTH, BBIOMpATh CPEICTBA JUIA  HX
JOCTIDKECHHS Ha MPAKTHKE;

- YMEHHE UCIO0JIb30BATh PA3IUYHbIE UICTOYHUKHU TSI
MOJIYYCHHS] €CTECTBEHHOHAYYHOW WH(opmanuu u
OIICHUBATh €€ JOCTOBEPHOCTh ISl JOCTHXKCHUS
IIOCTaBJICHHBIX 1I€JICH M 3a/ay;
® IMpeIMeTHbIE!

- ¢(OpPMHUPOBAHHOCTH MPEICTABICHUHN O IIEJIOCTHOM
COBPEMEHHOW €CTeCTBEHHOHAYYHON KapTHUHE MUPA,
IpUpPOJEe KAk E€IMHOW IIEJIOCTHOM  CHCTEME,
B3aMMOCBSI3U 4EJIOBEKa, NPHUPOABI U OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX Maciitadax
Bcenennoi;

- BJIaJICHUE 3HAHUSMH O HauWOoJiee BaKHBIX

OTKPBITHSIX W JOCTHKEHHIX B  00JacTH
€CTECTBO3HAHMS, TOBIMSABIINX HA  DBOJIOLHIO
NPEJICTABICHHUIA O MPUPOJIC, HA Pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;

- c(hOpMHUPOBAHHOCTL  yYMEHHS  NPUMEHSThH
€CTECTBCHHOHAYYHbIC 3HAHUSA i1 OOBSICHCHHS
OKPYIKAIOIIUX SIBJICHWH, COXpPaHEHUS 37I0POBbBS,
oOecrnieueHUs OE30IIaCHOCTH KM3HEJEITCIBHOCTH,
Oepe’KHOTO OTHOIIEHUS K pHUpoe,
paIlMOHAIBHOTO IMPUPOIOIOIB30BAHUA, a TaKKe
BBITTOJTHCHHSI POJIM TPAMOTHOTO TIOTPEOUTEIIS;

- cOpPMUPOBAHHOCTH MPEJICTABICHHA O HAYYHOM
METO/Ie MO3HAHUS TPUPOJBI U CPEICTBAX M3YUCHHS
MeraMupa, MakpoMHpa W MHKPOMHpA; BIIaJCHHUC
npreMaMH  €CTCCTBEHHOHAYYHBIX  HAOJFOJACHUH,




ONBITOB, MCCIEAOBAHUNA U OLEHKU JIOCTOBEPHOCTHU
MOJIYYEHHBIX PE3yJIbTaTOB;

- BJIQJICHUE OHATUNHBIM alIlapaToOM €CTECTBEHHBIX
HayK, MO3BOJISIIOIIMM TT03HABaTh MUP, Y4aCTBOBATh
B JUCKYCCHSIX TIO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
WCII0JIb30BaTh Pa3IMuHbIe UCTOYHUKHU UHGOPMAIUU
JUISl TIOJITOTOBKU COOCTBEHHBIX PabOT, KPUTHUECKU
OTHOCUThCS K coobuieHussiMm CMU, conepxaimm
HAy4HYIO0 UH(OpMAIHIO;

- chopMUPOBAHHOCTH YMEHUI TOHUMATD
3HAYMMOCTb €CTECTBEHHOHAYYHOI'0 3HAHUS JIJIs
KQXJOT0 YEJIOBEKA HE3aBUCHMO OT €T0
poheCCHOHATTLHON NeSTeIbHOCTH, Pa3InyaTh
(baKThl ¥ OLIEHKU, CPABHUBATH OLICHOYHBIE BHIBOJIHI,
BUJIETh UX CBSA3b C KPUTEPUSIMHU OLICHOK U CBA3b
KPUTEPUEB C OMPEIICIIEHHON CUCTEMOMN LIEHHOCTEH,
o01IMX 3a71a4 B 00J1aCTH €CTECTBO3HAHMUSL.
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