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1 TACHOPT PABOYEM MPOT'PAMMBI YUEBHOM JTUCIUILIAHBI

1.1 O6aacTh NpUMeHeHHs Y4€OHOM MPOrpaMMbl

PabGouass mporpamma y4eOHON JUCIHUIUIMHBI E€CTECTBO3HAHHE SIBJISETCS YacTbhIO
OCHOBHOHM TmpodeccroHaIbHOM 00pa3oBaTENIbHOW MPOTpaMMOl B COOTBETCTBUH C
denepanbHBIM TOCYIAPCTBEHHBIM O00pPa30BATEIBHBIM CTAHIAPTOM CPETHETO (TIOJTHOTO)
obmiero o6pazoBanusi 1 denepalbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIIBHBIM CTaHIAPTOM
(mamee ®I'OC) mo cmenuaabHOCTH CpeAHero MpodecCHOHAIBLHOTO 00pa3oBaHus (Haiee
CIIO) ana cnienmansHocTH 49.02.01 dusnyeckas KyJabTypa

B ocuoBe yueOHoO¥l aucuumuiuHbl «EcTecTBO3HaHME» JIEKUT YCTaHOBKAa Ha
dhopmupoBaHue y 00ydaeMbIX CUCTEMBbI 0a30BbIX MOHATUH (PU3MKH, XUMUU U OHOJIOTHH U
NpEe/ICTaBICHUI O COBPEMEHHOW €CTeCTBEHHOHAYYHOM KapTHHE MHpA, a Takke BbhIpaboTKa
YMEHUH PUMEHSTHh MOJyYeHHBIC 3HAHUS, KaK B IPO()ECCHOHAIBHON JEATEIBHOCTH, TaK U
JUTS PENICHUS )KU3HCHHBIX 3a/1a4.

MHorue moyioKeHHsl, pa3BUBAEMbIE €CTECTBO3ZHAHUEM, PACCMATPUBAIOTCS KaK OCHOBA
CO3/IaHMSI U UCTIONBH30BAaHUSI HHPOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TexHojoruit (UKT)
— OJHOrO0 W3 HamOOJee B3HAYUMBIX TEXHOJOTUYCCKUX JOCTHIKEHUH COBPEMEHHOM
IUBUITU3AIINH.

B ecrectBo3HaHuu (HOPMHUPYIOTCS MHOTHE BHIIBI JIEATEIHLHOCTH, KOTOPBHIE HMEIOT
MeTa TPeIMETHBIA XapakTep. K HUM B TEpBYIO oOdYepeab OTHOCSTCS: MOJCTUPOBAHUC
OOBEKTOB U TIPOIECCOB, IPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHUS, CHUCTEMHO-
MH(OPMAIIMOHHBIN aHanmu3, (OPMYJIHpPOBAHUE THUIOTE3, aHAIW3 W CHUHTE3, CpPaBHEHHUE,
000011IeHre, CUCTEMATU3allUs, BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBsI3€H, MOUCK
aHAJIOTOB, YIPaBJICHHEC OOBEKTaMU M TpolieccaMu. VIMEHHO 3Ta IUCIUIUIMHA TO3BOJISET
MO3HAKOMUTH YUalIUXCs C HAYYHBIMU METOJIaMHU MTO3HAHUS, HAYUYUTh UX OTINYATh THUIIOTE3Y
OT TEOPUH, TEOPHUIO OT IKCTIEPUMEHTA.

EcrecTBO3HaHWme wWMeeT OYEHb  OOJBIIOE ¥  BCEBO3PACTAMOIIEE  YUCIIO
MEXIUCIUIUTMHAPHBIX CBSA3CH, MPUYEM HA YPOBHE, KaK IMOHATUWHOTO ammapara, Tak |
uHcTpyMeHTapusi. CKa3aHHOE TI03BOJISIET pacCMaTpUBaTh €CTECTBO3HAHME KaK MeTa
JTUCIUIUINHY, KOTOpasi MPE0CTABISET MEKIUCITUTUTMHAPHBIN S3bIK /TSI OMUCAHUSI HAYIHON
KapTUHBI MHpA.

N3ydenne ectecTBO3HAHMS B MPOGECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AINNIX,
peaTu3yIomuXx 00pa3oBaTeIbHYIO0 IIPOrpaMMy CPEIHETO OO0IIero o0pa3oBaHMs B Mpejeax
ocsoenust OITOII CITO na 6a3e oCHOBHOTO 00111€T0 00pa30BaHUs, UMEET CBOU OCOOCHHOCTH
B 3aBUCHUMOCTH OT Mpoduias NpoPecCHOHATHLHOTO 00pa3oBaHUsA. OTO BBIPAKAETCS B
coJlep’)KaHuM OOYYEHHMs, KOJUYECTBE YACOB, BBIJACISIEMBIX HA W3YyYEHUE OTICIBHBIX TEM
MpOrpaMMbl, TIyOWHE WX OCBOEHHUS Yy4YallUMHUCS, O0OBbEME M XapaKTepe MNPaKTHUYECKHUX
3aHSTHI, BUJIaX BHEAYTUTOPHOM CaMOCTOSITENIbHON pabOThI.

TeopeTudeckne CBEACHHS MO E€CTECTBO3HAHUIO JOMOHSIOTCS MPAKTHYCCKUMHU |
nabopaTOpHBIMU pabOTaMHU.

1.2 MecTo IMCUMIIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJIMCTOB
CpeHero 3BeHa

Hucuumivaa  «EctecTBo3HaHue»  BXOAUT B 0a30BbIM  y4yeOHBIA  LHKII
(o6mreoOpa3oBaTenbHbIE AUCHUIUIMHBI) MPOTPaMMBbI MOATOTOBKU CIEIHATMCTOB CPEIHEro
3BEHA.



1.3 Henu m 3agauu JUCHUILIMHBI - TPe0OBaHUSI K pe3yJbTaTaM OCBOEHHS
JTUCIHHUIIIMHBI:

Conepxxanne mporpammbl  «EcTecTBo3HaHWe» HampaBiICHO Ha JIOCTHIXKEHHE
CIEYIOIINX Yelel:

- OCBOCHHE 3HaHWH O (QyHIAMEHTAJIbHBIX (U3NYECKUX, XUMHUYCCKUX U
OMOJIOTMYECKUX  3aKOHaX W  MPHUHIMIIAX, JIEKAIIUX B  OCHOBE COBPEMCHHOMU
€CTECTBCHHOHAYYHOM KapTUHBI MHpaA; HauMOOJee BaXKHBIX OTKPBITHAX, OKa3aBIINX
OTpENIETSIONIee BIUSAHUE HAa pPa3BUTHE TEXHUKU M TEXHOJIOTMH; METOJaX Hay4YHOIO
MTO3HAHUS TTPUPOJIBI;

- OBJIAJICHNEC YMCHHUSMH TIPOBOJUTH HAOIIOJCHHS, IUIAHUPOBATh W BBIMOIHATH
9KCIIEPUMEHTBI, BBIJIBUTATh THUIIOTE3bI U CTPOUTH MOJICTH, IPUMEHSTh MOJIYUEHHBIC 3HAHUS
no ¢u3uKe, XUMHM U OHOJOTMHM MJiS OOBSCHEHHS SIBICHHMM UM CBOWCTB BEIIECTB;
PAKTUYECKH HWCIOJb30BaTh 3HAHUSA 10 (HU3NKE, XUMHUU U OHOJOTHH, OIICHHBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(POpMAIIHH;

- pa3BUTHE I[I03HABATEIHHBIX HMHTEPECOB, HWHTCIUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEH B TIpollecce MPUOOPETEHHS 3HAHWM U yMEHUW 1O (PU3UKE, XUMHH HU
OMOJIOTHM C HWCIOJb30BAaHUEM PA3IUYHBIX HCTOYHHKOB HH(POPMAIIMH U COBPEMEHHBIX
WH(pOPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIUTaHUE YOEXKIECHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB MPUPOJIBI,
WCIIOJIb30BAHUS JTIOCTHIKEHUH B 00JacTH (PU3MKU, XUMHUH M OMOJIOTUH Ha Oaro pa3BUTHSA
YEJIOBEUYECKON ITUBUIIM3AIMN; HEOOXOIUMOCTH COTPYIHHUYECTBA B IMPOIECCE COBMECTHOTO
BBITIOJTHEHUS 3a/1a4, YBAKHUTCIHHOTO OTHOIIECHUS K MHEHHUIO OINIMOHEHTAa MPHU 00CYXICHUH
po0JieM €CTEeCTBEHHOHAYYHOTO COJIEPKAHUsS; TOTOBHOCTH K MOPaIbHO-ITHYECKON OIICHKE
WCIIOJIb30BaHMS HAYYHBIX JOCTHKCHHUM, YyBCTBA OTBETCTBEHHOCTH 3a 3aITUTYy OKPYXKAIOIICH
Cpebl;

- WCIIOJIb30BaHUE MPUOOPETCHHBIX 3HAHWUN M YMEHUH JJI PEIICHUsS MPAKTHYCCKUX
3a4a4 B IIOBCCOHEBHOH JKM3HU, OOeCIeUYeHUs O€30IaCHOCTH COOCTBEHHOH KH3HHU,
PaIMOHANILHOTO TMPUPOJONOIB30BAHUS M OXPaHbl OKPYKAIOIIEH Cpellbl, BO3MOXKHOCTH
MPUMEHEHMsS] 3HAHWUW TpU  pElIeHWH 3a7a4, BO3HUKAIOIMIMX B  MOCJIEAYIOIICH
npodeccuoHanbHON AESTEIbHOCTH.

B mporpammy BKIIOUEHO cojaep)KaHHME, HANpaBJICHHOE Ha (GOPMUPOBAHHUE Y
CTYJICHTOB KOMITCTCHIINH, HEoOXoauMbIX i1 kadecTBeHHOTo ocBoeHms OITOIT CIIO Ha
0a3ze OCHOBHOro o0ImIero oOpa3oBaHUs C TOJYYCHHEM CpeaHero oOIiero oOpa3oBaHUS;
MpOrpaMMbl  TOJITOTOBKH  KBaTU(UIIMPOBAHHBIX pabOuuX, CIYKalUX, MPOTPAMMBI
MOJATOTOBKH criennaincToB cpeanero 3sena (IITIKPC, TITICC3).

OcBoeHne cojepkanusi yuyeOHON aucHUIUIMHBI «EcTecTBO3HaHHME)» oOOecreynBaeT
JTOCTH>KEHHUE CTYJICHTaMH CIICIYIONINX PEe3yIbTaTOB:

JIUYHOCHBIX:

- YyBCTBO TOPJIOCTH M YBAXKCHHSI K UCTOPUU U JIOCTHXKCHHSIM OTEUECTBEHHOW HAYKH,
rpaMOTHOE TOBEJeHHE B MPO(ECCHOHANBHON JEATEILHOCTH M OBITY MpHU OOpAIICHHUH C
npudopamu U yCTPOHUCTBAMU;

- TOTOBHOCTh K TMPOJIOJDKEHHIO OOpa3oBaHUS W TIOBBIIICHUS KBaTU(PUKAIUA B
n30paHHON TPO(ECCHOHAIIBHONW  JCATEIBHOCTH W OOBEKTUBHOE OCO3HAHHE POJIH
CCTCCTBCHHOHAYYHBIX KOMIICTCHIIMIA B 3TOM;

- YMEHHE UCIOJB30BaTh JOCTHKEHHUS COBPEMEHHOW HAyKH U €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JJIsi TIOBBINIEHUSI COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHSL B BHIOpAaHHOMU
npo¢eCcCHOHATBHOM AESITENHHOCTH;



- YMEHHE CAMOCTOSITENIbHO JOOBIBATh HOBBIE JJIsl ce0sl €CTECTBEHHOHAYYHbIE 3HAHMUS,
WCIIOJIb3YS JUISl 3TOTO AOCTYIHbIE ICTOYHUKU MH(OPMALINH;

- yYMEHHME BBICTPAMBATh KOHCTPYKTUBHBIE B3aUMOOTHOIIEHHS B KOMaHAE IO
pEIICHHIO O0IINX 3a/1aY;

- yYMEHHE VIOpaBisATh CBOEH TMO3HABATEJIbHOW JI€ATEIbHOCTHIO, TMPOBOJUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEIIEKTYaIbHOI'O Pa3BUTHS;

Mema npeoMemHubix:

- HCIIOJIb30BAaHUE PA3JIMYHBIX BUJOB MO3HABATEIBHON ACSATEIILHOCTU MJIsi PEIICHUs
€CTECTBEHHOHAaYYHbIX 3aJ[a4, NPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HAOJIOIEHUS,
OMMCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) Ul M3YYEHMs Pa3jIMYHbIX CTOPOH OKpY’Karollen
NeHCTBUTEIBHOCTH;

- HUCTOJB30BaHWE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OIEpalyii: MOCTAHOBKH 3aJlayM,
(bopMynHpOBaHUS TUIIOTE3, AHAIN3A U CUHTE3a, CPABHEHUS, 00OOIIEHHS], CUCTEMAaTU3alINH,
BBISIBJICHUSI TPUYMHHO-CJICJACTBEHHBIX CBsI3€l, TIOMCKA AaHANoroB, (OPMYIHPOBAHUS
BBIBOJIOB ISl U3YUYECHHS PA3IMYHBIX CTOPOH M3y4aeMbIX 0OBEKTOB, SIBIICHUN U MPOIIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B MpodeccuoHanbHOM chepe;

- YMEHUE TeHepupoBaTh HAEH M OIpPEAENATh CpPEACTBa, HEOOXOAUMBIE ISl X
peanusanuuy;

- YMEHHE  WCIOJIb30BaTh  PA3IMYHbIE  UCTOYHUKH I TOJYYCHHUS
€CTECTBEHHOHAaY4YHOU MH(OPMALIUH, OLICHUBATh €€ IOCTOBEPHOCTD;

- YMEHHUE aHAJIM3UPOBATH U MPECTABIATH HHGOPMAIIMIO B PA3IMYHBIX BUIAX;

- YMEHHE MyOJIUYHO MPEJICTABIATh pe3yIbTaThl COOCTBEHHOTO HCCIIEOBAHMS, BECTU
JTUCKYCCUM, JOCTYITHO M TapMOHHUYHO COYETas coAepxaHue M (OpMbl MpEACTABIIEMON
uH(popMaLny;

npeoMemHulx:

- cOpMUPOBAHHOCTh TPEJCTABICHUI O PpOJIU U MECTE ECTECTBO3HAHUS B
COBPEMEHHON HaydyHOM KapTUHE MHpa; T[OHHMMAaHUWE CYIIHOCTH HaOII0JAaeMbIX BO
BcenenHoil siBneHuid, pojiu €CTECTBEHHOHAYYHBIX JUCHUIUIMH B (POPMHUPOBAHUU KPYTro30pa
¥ QYHKIMOHAJIBHOW IPaMOTHOCTH YeJIOBEKa JIJIsl pEIICHUs MPAaKTUYeCKUX 3aj1ay;

- BJIAJIEHUE  OCHOBONOJIATaIOIIMMH  €CTECTBEHHOHAYUYHBIMU  IOHSTHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU u TEOPUIMH; YBEpPEHHOE UCIIOJIb30BaHUE
€CTECTBEHHOHAY4YHON TEPMHUHOJIOTUU U CUMBOJIUKH;

- BJAJICHWE OCHOBHBIMM METOJIaMH HAYYHOT'O IO3HAHUS, UCIIOJIb3YEMBIMU B HayKe:
Ha0JII0/ICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- ymeHHsi o0OpabaTbIiBaTh pe3yJdbTaThl W3MEPEHUN, OOHAPYKUBATH 3aBHUCHUMOCTH
MEXJy HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHATH IIOJy4€HHBIE pPE3yJabTaTbl M JIeNaTh
BBIBO/JIBI;

- ¢(pOpMUPOBAHHOCTh YMEHHUS PEIIATh €CTECTBEHHOHAYYHBIE 3a/1a4U;

- ¢(hopMHPOBAHHOCTh YMEHHsI MPUMEHSTH IMOJTYYECHHBIC 3HAHHUA JUISI OOBSICHEHUS
YCIOBUM MPOTEKaHUs] €CTECTBEHHOHAYYHBIX SBJICHWHA B MPHUPOAE, NpodecCHOHaTbHON
cdepe U Uil IPUHATUS MIPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HMU;

- ¢(hOopMUPOBAHHOCTH COOCTBEHHOM MO3HMIIMU MO OTHOIICHHUIO K €CTECTBEHHOHAYYHOMN
nH(pOpMAIIIH, TOTy4YaeMON U3 Pa3HBIX HCTOYHUKOB.

1.4. IlepedyeHb mNIaHMPYeMbIX Ppe3yJbTATOB OOy4YeHHMs MO0 JUCHHILIMHE
(mepedeHs (pOpMHUPYEMBIX KOMIIETEHLIU)

He npegycmoTtpeHsl



2 CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOM IMCHUIJIMHBI M BUbI y4e0OHOH padoThI

Bup yyeOHo# padoThI Oobvem uacos
MaxkcumajibHasi yueOHasi HArpy3Ka (Bcero) 162
Oo0s13aTesibHAsE AYAUTOPHAs Y4eOHAasi HArpy3Ka (BCero) 108
B TOM YHCIJIE:
3aHATHUS JEKIIMOHHOTO THTIA 62
IIPAKTHYECKUE 3aHITUS 36
J1a00paTOPHBIC 3aHATUS 10
CamocrosiTesqbHas padoTa o0yuaruierocs (Bcero) 54
[IpomexxyToyHas aTTECTalHs Juddepenup
OBaHHBIN 3a4ET

2.2 CTpyKTypa IUCHUILIMHBI

Koanu4ecTBO ayTMTOPHBIX YaCOB
CamocrosiTeJbHas
IIpakTnyeckue u
HaumeHoBaHMe pa3aesioB U TeM Teopernueckoe pabora cTyaeHTa
Bcero JadopaTopHble
o0yueHnue (4ac)
3aHATHS
Pa3pea 1. Mexanunka 62 20 22 20
Tema 1.1 Mexanuka 16 4 8 4
Tema 1.2 MonekynsipHast ¢pusuka u 12 4 4 4
TEPMOAWHAMHKA
Tema 1.3 DnekrpoarHaMuKa 12 4 4 4
Tema 1.4. CrpoeHue aToMa U KBaHTOBast 12 4 4 4
¢u3nka
Tema 1.5 DBonronus BceJIeHHOM 10 4 2 4
Pasgen 2. Xumus 56 22 12 22
Tema 1.1 OcHOBHBIE TTOHATHS U 3aKOHBI 4 > i >
XUMHH
Tewma 1.2 Tlepuoinueckuil 3aKoH 4 2 - 2
Tema 1.3 CtpoeHue BelecTBa 6 2 2 2
Tema 1.4 Bona. PactBopsl 6 2 2 2
Tema 1.5 Xumnuueckue peakiu 4 2 - 2
Tema 2.1 Knaccudukanus 6 > 2 >
HEOPTaHMYECKUX COCTMHEHHH
Tema 2.2 MeTtamisl 1 HEMETaJUIBI 6 2 2 2
Tema 3.1 YrneBogopoibl 6 2 2 2
Tewma 3.2 Kucnopoaconepxaiune 6 > 2 >
OpraHMYecKHe BeleCTBa
Tema 3.3 Azorconepsxauiue 4 > ) >
OpraHNuYeCcKHe COeTNHEHUS
Tema 3.4 Xumus 1 )KU3HB.
4 2 - 2
Xumust B OBITY
Pa3nen 3. buosorus 44 20 12 12
Tema 1.1 Beenenne 6 2 2 2
Tema 1.2 Kitetka 14 8 4 2
Tewma 1.3 Opranusm 10 4 2 4
Tema 1.4 Bun 8 2 2 4
Tema 1.5 DKocucTEMBI 6 4 2 -
Bcero no aucuuniinHe 162 62 46 54




2.3 TemaTnuyeckuii MiIaH u coaep:xkanue yueonoii rucuuniuabl /1,06 EcrectBo3nanue

HaumeHnoBanue Copep:xaHue yuedOHOro MaTepuaja, NpakKTHYeCKHe padoThl, Oobbe | Ypos
pasfiesioB U TeM caMocTosITe/IbHAsl padoTa o0y4aroluxcs, Kypcosasi padora (ecan M eHb
NpeaycMOTPEHA) 4aco | ocBoe
B HHSA
1 2 3 4
Paszgen 1. Mexanunka 62
Tema 1.1 Copep:xaHue yue0HOI0 MaTepHuaJia 16
MexaHnuka Jlekuuu

1 | MexaHn4eckoe IBMIKEHHUE, €0 OTHOCUTEILHOCTD. 3aKOHBI
nuHamMuku Hetorona. CuUiibl B IPUPOAE: YIPYTOCTh, TPEHHE, CUTa
TsSOKECTH. 3aKOH BceMUpHOTo TsaroteHusi. HesecomocTs. Miyiibc.
3aK0oH COXpaHEHUs UMITYJIbCa U PEAKTUBHOE JIBMKECHHUE.
IToTeHunanpHast 1 KHHETHYECKAsl YHEPTHUsl. 3aKOH COXpaHEHUS
MeXaHNIecKo# sHepruu. Pabota m MOITHOCTH

2 | Mexaandeckue konebanus. [leprox n yacToTa KoneOaHui.
Mexanuueckue BosiHbl. CBOWCTBA BOJIH. 3BYKOBBIE BOJIHBI. 2 1
YIIpTpa3ByK M €0 HCIIOJIb30BAHKE B TEXHUKE U MEAUIIHE

aKkTuyeckue (J1abopaTopHble) 3aHATHS

HccnenoBanne IBHKCHHMS TeNa IO ICHCTBUEM IIOCTOSHHOM CHITBI
V3yyeHne 3aKk0HA COXPAaHEHHUs HMITYJIbCA M PEaKTHBHOTO JIBH)KECHHS 8
M3mepenus IMHEHKON M INTaHT €HIUPKYJIEM
W3mepenus IMHEHKON M IITaHT €HUUPKYJIEM
CamocrosTensHas padoTa 00yJaroIIXCst

1. CocTtaBiieHHe anropuTMa pelieHnss KHHeMaTHIecKuX 3a1ad. Pemenne 4
3agad4 o Teme «KnHematuka»

Aww»—u

Tema 1.2 Coaep:xkanue y4e0HOT0 MaTepuaia 12

MouJiekyasipHas Jlexkuuu

¢usuka u 1| Ocuoubie nonoxkeHuss MKT u ux onmpITHOE 000OCHOBaHUE.
TepMOJANHAMHKA Bpoynosckoe nmxkenue. Aupdysusa. Pasmeps! 1 Macchl MOJICKYI 1 2 1
aromoB. Kanusuisipusle siBienust. Teroemkocts. TermnooOMeH.

2 | 3aKkoHBI TEPMOJUHAMUKU. TennoBsie JABUTATCIIN U OXpaHa
okpykatommeit cpenpl. KITJI TenoBsIx ABUraTenei

IIpakTHyeckue (J1adopaTopHbIe) 3aHATHSA
1| M3mepeHue BIa)KHOCTH BO3yXa 4
2| U3MepeHne MOBEpXHOCTHOTO HATSKEHUS KHUIKOCTH

CamocrostensHas padoTa 00ydJaromuxcst
1. CpaBHUTENbHBIN aHAJIN3 PA3IMYHBIX TEMIEPATypPHbIX KA.

Tema 1.3 Copep:xaHue y4eOHOT0 MaTepuaJa 12

DJIeKTPOAUHAMHUKA Jlexkuuu

1| DnexTpuyeckoe B3auMOJICHCTBUE. DIIEMEHTAPHBIH 3apsil. 3aKOH
Kynona. Jlnanexkrpudeckas MpOHUIIAEMOCTD CPEbI.

DnekTpocraTudeckoe noje. HanpsokeHHoCTs. [TpuHIn 2 1,2
cyrneprno3uiuu nojen. ['padudyeckoe n300paskeHUE HIEKTPUUCSCKIX
noJiei
2| MarHuTHOE I10JIe TIOCTOSIHHOTO MarHNUTa U 3JIEKTPUIECKOTO TOKA.
MarnuTHas HHAYKIMSI, MarHUTHBIN NIOTOK. SIBneHue 2 2

AIEKTPOMArHUTHOW MHAYKIMH. 3aKkoH OMa JJIs yJacTKa e

IpakTHyeckue (J1aGopaTopHbIe) 3aHATHS

1| N3ydenne 3akona Oma JiJ1s y9acTKa MenH 4

2| Uzydenue sBICHAS HJIEKTPOMArHUTHON WHAYKIHH

CamocrosrenbHas paboTa 00ydJaromuxcs

1. CpaBHUTENBHBIN aHAIN3 MIEKTPUIECKUX CBOMCTB Pa3IUIHBIX 4
IIPOBOJIHUKOB
Tema 1.4 Copep:xanue yue0HOr0 MaTepHaJia 12

Crpoenune aToma u Jleknun




KBAHTOBas GU3NKa

—_

KpaTKaH HUCTOPUA pa3sBUTUL HpeﬂCTaBHCHI/Iﬁ O IDpUPOJC CBETA.
3H€KTpOMaFHI/ITHa${ npupoja CBera. 3aBUCHMOCTD MCKIY ,HHHHOﬁ

BOJIHBI ¥ YACTOTOH 3JIEKTPOMArHUTHOTO M3JIy4eHHsI. 3aKOHBI 2 1
OTpaKeHHUS U TpesioMIIcHHs cBeTa. DOTOAIPPEKT U KOPIYCKYISIPHEIC
CBONCTBA CBETA
2| CrpoeHue aToMa | €ro IianeTapHas Mojenb. [ unoresa [1nanka.
[Tornomenue u ucnyckanue ceera atToMoM. CTpoeHHE aTOMHOTO
sipa. PannoakTUBHBIE U3YUYEHHS U UX BO3ACHCTBHE HA )KUBBIE 2 1,2
OpTraHU3MBL. DHEPrus pPacIIeIUICHNsI aTOMHOTO Aapa. SnepHas
SHEpreTHKa
IIpakTnyeckue (J1adopaTopHbIe) 3aHATHUS
1| Mcnonp3oBanne GoTordpdexTa B TEXHUKE 4
2| HabmromeHue U perucTpanny 3apsHKeHHBIX YaCTHI]
CamocrosrenpHas padoTa 00ydJaromuxcs
1. Dkomormueckue MpoodIeMbl, CBI3aHHBIE C HCIIOIB30BAHUEM SICPHON 4
SHEPTreTHKU
Tema 1.5 Coaep:xkanue yue0HOT0 MaTepuaa 10
JBoaonus Jlekuuu
BCEJICHHOIH 1| Hamua 3Be3anas cucrema — ['anaktuka. beckoneunocts Beenennoit. 2 |
[ToHsATHE 0 KOCMOJIOTHH
2| OBoumonus 3Be37. DHeprust Conuia u 38e37. [IpoucxoxaeHue 5 12
COJIHEUHOU CUCTEMBI ’
IIpakTHuyeckue (JadopaTopHbIe) 3aHATHUS )
1| TepMosiiepHBIi CUHTE3
CamocrosTenbHas paboTa 00yJaroMUXCs 4
1. Koncnekt «O6pa3oBanue miaHeTHbIX cucTeM. ColHeuHas CHCTeMay
Paznen 2. Xumus
Tema 1.1 Coaep:xkanue yueOHOT0 MaTepuasa 4
OcHoBHbIe OHSATHA | Jlekuuu
M 3AKOHBI XUMUH 1| Ilpeamer xumuu. BemectBo. AToM. Monekyna. XuMudeckuit
3JIEMEHT ¥ (OPMBI ero CyllecTBOBaHUs. [IpoCThIe U CI0XKHBIE 2 1
BEIIIEeCTRA.
CamocrosTenbHas padoTa 00ydJaroImuxcs
1. Cucrematndeckast mpopabOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOH )
JIMTEPATYPBI, AOMOJHUTCIBHOU JIMTEPATYPHI, C UCIIOJIB30BaAHUEM
peKOMEHAANNH MpeToaaBaTeNs.
Tema 1.2 Coaep:xkanue yueOHOT0 MaTepuasa 4
Iepunoanueckuii Jlekuun
3aKOH 1 | Otxensr ceHcOpHO# cucTeMbl. OCHOBHBIC (DYHKITUH ) 5
CeHCOpHBIX cucteM. Kiaccuduxanus pernentopos.
CamocrosrenbHas paboTa 00ydaromuxcs
1. Cucrematndeckast mpopadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOMH
JINTEPATYPHI, I[OHOHHI/ITCHI)Hoﬁ JIATEPATYPBI, C UCITIOJIb30BAHUEM )
pEeKOMEeHAANN MpeToiaBaTeNs.
Koncmekr: «OTtkpbiTre [leproaimaeckoro 3akoHa U €ro 3HAYCHULY.
Koncnekt «CtpoeHue 3IeKTpOHHOH 000JI0YKH aTOMay.
Tema 1.3 Conep:xanue yueOHOT0 MaTepuasa 6
Crpoenue Bemecrsa | Jleknunu
1| Tlpupona xumuueckoi csizu. KoBaneHTHas CBS3b: HEMOJSIpHAs U
nosisspHasi. Monnas cBsi3b. Karnonsl u aHnoHsl. MeTamuueckast 2 1
CBs13b. BostopoiHas cBs3b.
IIpakTnueckue (J1abopaTopHbIe) 3aHATHUS 2
1 | ITpupoga xuMU4ecKoil cBA3U
CamocrosTenbHas paboTa 00yJarOMHIXCs
1. Cucremarudeckas mpopaboTka KOHCTIEKTOB 3aHATHHA, yaeOHOU 5
JIMTEPATYPBI, AOMOJHUTCIBHOMN JIUTEPATYPHI, C UCIIOJIB30BAHUEM
pEeKOMEHAANNH MperoaBaTes.
Tema 1.4 Bona. Coaep:xkanue yueOHOT0 MaTepuasa 6

PactBopb!

Jlekuun

10




—_

du3nyeckre U XUMUISCKUE CBOMCTBA BOJIBI. 3arp${3HI/ITeJ'[I/I BOJBI U

CIIO0COOBI OYMCTKH BOJIBI. 2
du3nueckre U XUMHUECKUE CBOIICTBA pacTBOPOB.
IIpakTHueckue (J1adopaTopHbIE) 3aHATHUS
1 | OmnpepeneHue 5KeCTKOCTH BOABI
CamocrostensHast paboTa 00ydaromuxcst
1. Cucremarnueckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHON
JIUTEpaTypsl, IOMOJIHUTEIBHOMN IUTEPaTyphl, C UCIOIb30BAHUEM
peKOMEeHAALuUH NpenoaaBaTes.
KoncnexT « ArperaTHble COCTOSIHUS BOJBI M €€ MIEPEXObI U3 OJHOTO
arperaTHoOro COCTOSIHHS B IPYTOE).
Tema 1.5 Coaep:xkanue yueOHOT0 MaTepuaa
XumMunyeckue Jlekuuu
peakuuu 1| Xumunaeckast peakius. CKOPOCTb peaknu U GakTopsl, OT KOTOPBIX
OHa 3aBUCHT. TerIoBoi d3PPEKT XUMUIECKOH peakIui. XUMUIeCKOoe 1,2
paBHOBECHE
CamocrosrenbHas paboTa 00ydaromuxcs
1. CucremaTtuyeckast mpopadOTKa KOHCIIEKTOB 3aHATHH, yIeOHOH
JIUTEPATYPHI, JOTOJHUTEIBEHON INTEPATypHl, C UCIIOIb30BaHUEM
peKOMEeHAaLUH NpenoaaBaTes.
Cocrasnenue npe3eHTannii: « TUIBI XUMUYECKOW CBA3MY, « TUITBI
KPUCTAJUTUYECKUX PEIIETOKY.
CocraBinieHne JIEKTPOHHBIX U AJIEKTpOrpapuyeckux GopMys aTOMOB
XMUMHYECKHX JEMEHTOB.
Tema 2.1 Coaep:xkanue yueOHOT0 MaTepuasa
Kuaccuduxkanus Jlexkuuu
HEOPraHu4ecKux 1| Knaccudukarys HeopraHM4ECKUX COSANHECHUH.
CoeIUHEeHMI XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX 2
COCIMHEHUH B CBETE TEOPUH NICKTPOIUTHIECKOH IUCCOIMALIHH.
IIpakTnyeckue (J1a60paTopHbie) 3aHATHS
1 | XUMHUYECKUE CBOIICTBA KUCJIOT U OCHOBaHMH B cBeTe TO/]
CamocrosTensHas padoTa 00yJaromXCst
1. CucremaTtnyeckast mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH
JIUTEPATYPHI, JIOTOJHUTEIEHON JINTEPATypHl, C UCIIOIb30BaHUEM
PEKOMEHIALNH NperoaBaTes.
Tema 2.2 Coaep:xkanue yue0HOro MaTepuaJia
Mertaniabl u Jlexkuuu
HeMeTaJlJIbl. 1| Metamrer. O0mre criocoOb! MOTyIeHUs MeTaiIoB. CIIaBbl: YepHBIC
U I[BETHEIE. 1,2
Koppo3us MeTaioB 1 ciocoObl 3aIIUTHI OT Hee.
IIpakTHyeckue (J1adopaToOpHbIe) 3aHATHSA
1| O6mras xapakTepucTuka MeTayuioB. O0Imas XxapakTepucTHKa
TJIaBHBIX MTOJATPYIIT HEMETAJUIOB Ha IPUMEPE TalOTeHOB.
CamocrosrensHas paboTa 00ydJaromuxcs
1. Cucremarnueckas mpopaboTKa KOHCTIEKTOB 3aHITHMA, yueOHOH
JIUTEPaTyphl, IOTOJHUTEIHHON IUTEPATYPBhl, C HCIIOIB30BAHUEM
pEeKOMEHAALNH MpeTIoaBaTes.
Koncnekts! mo TemaM: « OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINNY,
«Baxkneilye coeMHEHUs] METAIIJIOB U HEMETAJUIOB B IPUPOJIE U
XO3HCTBEHHOI JEATEIbHOCTH YETIOBEKay,
«3aluTa OKpy>Karomel cpeabl OT 3arpsi3HEHUS TSXKEJIBIMU MEeTalIaMH,
COEJMHEHUSIMH a30Ta, CEPbI».
Tema 3.1 Copep:xanue yue0HOr0 MaTepHaJa
YraeBoaopoasl. Jleknuu
1| IIpenenbHble U HeNpeAenbHbIE yraeBogopoasl. [IpuMeHeHue |

YTJ€BOAOPOJAOB B OPIraHUYCCKOM CUHTE3C.

IIpakTnueckue (J1abopaTopHbIe) 3aHATHUS

[

OO1mas XxapakTepHuCTHKa YIIIEBOA0POIOB

11




CamocrostenbHast paboTa 00ydaromuxcst
1. Cucremarnueckas mpopabOTKa KOHCIICKTOB 3aHATHH, y4eOHOU

JIUTEpaTypsl, IOMOJIHUTEIBHON IUTEPaTyphl, C UCIOIb30BAHUEM 2
peKOMEeHAaNui NpenoaaBaTes.
Koncnekr «IIpupoHble HCTOYHUKH YTIEBOAOPOAOBY.
Tema 3.2 Copep:xaHue yue0HOI0 MaTepHuaJia 6
Kucnopoacoaepxany | Jlekuuu
He OpraHuyecKue 1| CtpoeHue u xapakTepHble XHUMHYECKHE CBOMCTBA CIIMPTOB, 5 12
BelIECTBA KapOOHOBBIX KHCJIOT M CJIOXHBIX 3(HPOB. ’
IIpakTHuyeckue (JabopaTopHbIe) 3aHATHUS
1| CaoiicTBa M NPUMEHEHUS CIIUPTOB, KapOOHOBBIX KHCIOT H 2
CIIO’KHBIX 3(HPOB.
CamocrostenbHast paboTa 00ydJaromuxcst
1. CucremaTtnyeckast mpopadOTKa KOHCIIEKTOB 3aHATHH, yIeOHOMH
JTUTEPATyphl, NOTIOJHUTEIHFHON INTEPATYPHL, C HCIIOIH30BAHIEM
peKOMeHAaNK IpenoaAaBaTes. 2
CocraBienune Tabmumpl «CTpoeHHE W XapaKTEepPHBIE XUMHYECKHE
CBOWCTBA MPEICTABUTENEH KHCIOPOICOACPIKAIINX OPTaHUIECKUX
COEJIMHEHUII»
Tema 3.3 ConepsxkaHue y4ueGHOro MaTepuajia 4
A3oTcoaep:kaniue Jlekuuu
OpraHuvecKkue 1| AMUHBI, aMHUHOKHCIIOTHI, Oenku. CTpoeHne u OMoNIornIecKas 5 12
coeTMHEHHS GyHKuHs GenKoB ’
CamocrostenbHast paboTa 00ydaromuxcst
1. Cucremarnueckas mpopabOTKa KOHCIICKTOB 3aHATHH, Y4eOHOI
JIUTEpaTyphl, IOMOJIHUTEIBHON IUTEPaTyphl, C UCIIOIB30BAHUEM
pEeKOMeHAAIMI IpenojaBaTens. 2
CocraBieHue Tabnumpl «CTpoeHHE M XapaKTepHblE XUMHYECKHE
CBOWCTBA MPEICTABUTENCH a30TCOACPIKAIINX OPTaHUICCKUX
COEIMHEHUI.
Tema 3.4 Coaep:xkanue y4e0HOT0 MaTepuaia 4
XHUMHUS U KH3Hb Jlexkuuu
Xumus B ObITY 1| Xumus v opraHu3M desoBeKa. XUMHUECKUE FIIEMEHTHI B OpTaHA3Me
yenoBeka OCHOBHBIE KU3HEHHO HEOOXOUMEBIC COEIMHEHMS: OEIIKH, 2 1,2
YTICBOIBI, JKUPBI, BATAMUHBI
CamocrosrenpHas padoTa o0ydJaromuxcs
1. Cucremarnyeckast mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH
JUTEPATYPHI, IOTOJHUTEIHFHON INTEPATYPHL, C HCIIOIH30BAHIEM
peKOMEHAANNH MpeToaaBaTes. 5
Koncnekr «Motomue u unctsmue cpeactsa. [Ipasuna 6e3onacHoi
paboThI co cpecTBAMH OBITOBOM XUMUM.
Hoxnan «Ponab XMMUYECKUX 3JIEMEHTOB B )KU3HU PACTEHUI»,
«Y no6pennst. XuMUYECKHE CPECTBA 3AIUTH PACTCHUY.
Pa3nen 3. Buosaorus
Tema 1.1 BBenenue Coaep:xkanue yue0OHOT0 MaTepuasa 6
Jlekuun
1| Metoas!l HayyHOTO TIO3HAHUS B Ononoruu. JKusas npuposa kax
00BEKT M3yUeHU OMOJIOrHA. MEeTOIbI HCCIIeJOBAaHUS KUBOU ) 12
npupo sl B Onosiorun. OnpeieneHne KU3HH 1 yPOBHU OpTraHU3aLNH ’
JKU3HU
IIpakTnueckue (J1abopaTopHbIe) 3aHATHUS 2
1 | JKuBas npupoja kak 00beKT N3ydeHUs OMOJIOTHH
CamocrostenbHast paboTa 00ydJaromuxcst
1. Cucremarnueckast mpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHON
JIUTEpaTyphl, NOMOJIHUTEIBHON IUTEPATYPBl, C UCIOIb30BAHUEM
peKoMeHAaui mpenoaaBaTess. 2
KoHucnekt «MeToapl uccle0BaHus KUBOW MPUPOIBI B ONOIOTHIY,
«EcTecTBeHHOHaYYHAs KapTHHA MHUPA B PAKTUIECKOH eI TETHHOCTH
JIIOJEN»
Tema 1.2 Kierka Coaep:xkanue yue0OHOT0 MaTepuasa 14

Jlekuun

12




1| Knerounas TCOPUs CTPOCHUS OPraHn3MOB. CTpOCHI/Ie KJICTKH:
OCHOBHBIC OpTraHOUbI U UX (1)yHKHI/II/I. I[CJ'ICHI/IG KJICTKH — OCHOBA
pocCTa, pa3BUTHA U pa3MHOXKCHHUA OPIraHU3MOB. buonoruueckoe
3HAUYCHNC XUMHYCCKHUX 3JICMCHTOB. HeOpFaHI/I‘{eCKI/Ie BCIICCTBA B
COCTaBC KJICTKH.

2| Monekyna IHK - HocuTesnb HaclieACTBEHHOH HH(pOpMAIHU

3| HexrnerouHoe cTpoeHHe, KU3HEHHBIN [IUKII U €r0 3aBUCUMOCTb OT
KJIETOYHBIX (POpM KH3HU

4| Pa3aMHOKEHUE OPTaHU3MOB, €r0 (POPMBI M 3HAUYCHUE.
WuauBuyanbHOe pa3BUTHE MHOTOKICTOYHOTO OpraHu3Ma
(oHTOTEHE3).

1,2

IIpakTnyeckue (J1adopaTopHbIe) 3aHATHUS

—_—

Pa3MHOXkeHHEe OPraHu3MOB, ero GOpMBbI U 3HAYCHHUE.
WuauBuyanbHOe pa3BUTHE MHOTOKJICTOYHOTO OpraHu3Ma
(oHTOTEHE3).

2| M3yueHue cTpoeHHs paCTUTEIbHON U )KUBOTHOM KIIETKU

CamocrosrenbHas paboTa 00ydaromuxcs

1. CucremaTtuyeckast mpopadOTKa KOHCIIEKTOB 3aHATHH, yIeOHOH
JIMTEPATYPHI, JOMOJIHUTEILHOW TUTEPATYPHI, C HCIIOIb30BAHUEM
PEKOMEHJAIMI MTperojaBaTes.

3arnoaHUTh TaOIUIBI 110 TeMaM: « XUMHYECKHE IEMEHTBI KIICTKHY;
Coobmienne « Ponp B KJIeTKe HEOPraHUYECKUX U OPraHMYECKUX
BelecTB», «BuUpychl — B030yauTeNnn HHPEKIMOHHBIX 3a00JI€BaHUI»;
«Bupyc nmmynonedunura uenoseka (BY). Ipopunaxruka BUY-
nHpexuum», «baxrepun»

Tema 1.3 Opranuszm

Conepsxkanue yueGHOro MaTepuajia

10

Jlexkuuu

—_—

Muoroo6pasue opranu3smMoB. OOMEH BEIIECTBOM U SHEPTHEH ¢
OKpYXKalolIeH cpefjoii Kak He0OX0NMOE YCIIOBHE CYIIECTBOBAHNUS
JKHBBIX CHCTEM

1,2

2| HacneacTBEeHHOCTh M H3MEHYMBOCTh — CBOIMCTBA OPTaHH3MOB;
3aKOHOMEPHOCTH HaclIeoBaHus, yctanoBineHHbIe [. Mennenem u T.
MoprasoM (Ha mpuMepe HacleI0BaHNS Y YEJIOBEKa)

1,2

IIpakTnyeckune (JaGopaTopHble) 3aHATHSA

1| Oprasmsm — exunoe nenoe. MHOrooGpasue OpraHU3MOB

CamocrostenbHas padoTa 00ydaromuxcst

1. CucremaTtnyeckast mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH
JIUTEPaTyphl, IOTOJIHUTEIHLHON INTEPaTyphl, C HCIIOIB30BAHUEM
PEKOMEHALUN NpenoiaBaTes.

Koncnektsl: «HacieacTBeHHbIe O0IE3HN YeNOBEKa, UX MPUIHHBI U
npodunakTrka», «CoOBpeMEHHbIE PE/ICTABICHUS O TEHE U TEHOME».
Coobmienne «I eHeTHUeCKHE 3aKOHOMEPHOCTH CEJICKITHI», «YYeHHe
H.J. BaBunoBa o nieHTpax MHOT00Opasns ¥ MPOUCXOXKICHHS
KYJIBTYPHBIX PacTeHHI». «bHOTEeXHOIOTHs, €€ JOCTHKEHHS,
TIePCIIEKTUBBI Pa3BUTH.

Tema 1.4 Bun

Coaep:xkanue yue0HOro MaTepuaJia

Jlexkuuu

—_—

Bun, ero xputepun. [lomymnsiunst — CTpyKTypHast €IMHHLIA SBOJIOLNH.
Teopus »Bomronuu opranuueckoro mupa Y. lapsuna

1,2

IIpakTnueckue (J1abopaTopHbIe) 3aHATHUS

[

['urroressr MPOUCXOKJACHHUS KU3HU. VcoxHEHE KHUBBIX
OpraHM3MoOB Ha 3emie B mponecce 3BOJOLNHN. AHTpOHOFeHC3 n
€Tr0 3aKOHOMCPHOCTH. HOKaBaTeHLCTBa POACTBA 4Y€JIOBCKA C
MJICKOITMTAOIIIMMH XWBOTHBIMHU.

CamocrosrenbHas paboTa 00ydJaromuxcs

1. Cucremarudeckas mpopaboTKa KOHCTIEKTOB 3aHATHHA, yaeOHOH
JINTEPaATyphl, JTONOJHUTEILHON JIUTEPATYPhl, C UCIIOJIb30BAHUEM
peKOMeHAAIMI PernojaBaTes.

Koncnekr «I'unore3sl MPOUCXOKACHUS KUIHUY.

«llosiBjIeHME MBICIIUTENLHOMN AESTENHHOCTH U YWICHOPA3/IEJIbHON peun».

Tema 1.5

Coaep:xkanue yue0OHOT0 MaTepuasa
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IKOCHCTEMBI Jlexknun
1| Ipeamer u 3a1a4uu HKOJIOTUH: ydeHUE 00 IKOJIIOTHYECKUX (DaKTOpax, ) 12
YUEHHE O COOOIIECTBAX OPTaHU3MOB, yUeHHe 0 buocdepe ’
2| Dkonoruueckue pakTopbl, 0COOEHHOCTH HX BO3JICHCTBUSL. 2 1,2
IIpakTHuyeckue (J1a0opaTopHbIE) 3aHATHUS 5
1| M3yuenne npucnoco6IeHHOCTH OPraHH3MOB K Cpeic OGHTAHHs
HUTOI'O: | 162
2.4 Coaepxanue pa3ieioB IUCHUNINHBI
2.4.1 3aHATHSA JEKIIMOHHOI0 THIIA
Ne ®opma
pasn Hanvenoare Coneprxanue paszena TEKYIIEro
paszena
ena KOHTPOJISI
1 2 3 4
2 cemecmp
1 Paznen 1. MexaHn4yecKkoe JBHM)KCHHE, €r0 OTHOCHUTENIBHOCTh. 3aKOHBI JuUHAaMUKU | P, V
Mexannka Hprorona. Cuinel B mpupoe: YIPYrocTb, TPEHUE, CHUJIa TSKECTH. 3aKOH

BceMHpHOro TsAroteHus. HemecomocTh. MMmynbc. 3akoH cOXpaHEHHS
UMITyJIbCa W PEAKTHBHOE JABWKEeHHE. [loTeHluanmpbHas M KUHETHYecKas
SHEprus. 3aKOH COXPAHCHUS MEXaHWYeCKOoi »sHepruu. Pabora wu
MOITHOCTh. Mexannueckue konebOanus. [lepwox m dacrora KoeOaHWUIL.
Mexanunueckue BoaHbl. CBOMCTBA BOJIH. 3BYKOBBIE BOJHBI. YJIBTPa3ByK U
€ro HCIIOJIb30BaHUE B TeXHHUKE N MeauimHe. OcHoBHBIE monokeHuss MKT
U UX OmBITHOe oOocHOBaHWe. BbpoyHOBckoe nBmxeHue. Auddysus.
Pazmepsl u Maccel MoJsiekyl W aToMOB. KanwiisipHble SIBIEHUS.
TemmoemkocTh. TemmooOMeH. 3akOHBI TEPMOIMHAMHUKH. TerIioBEIC
JIBUTATENIN U 0XpaHa okpyxaromieil cpensl. KIIJ[ TennoBeix aBurareneit
DneKkTpuuecKoe B3auMoeiicTBre. DiaeMeHTapHbIl 3apsa. 3akoH KynoHa.
JusnexkTpudeckasi MPOHUIIAEMOCTb CpPEIbl. DJIEKTPOCTATUYECKOE TOJIE.
Hanpsokennocts.  IlpuHnmn cynepnosunmu — moneil.  I'paduueckoe
M300pakeHne DJIEKTPUUECKHX IMoyied. MarHuTHOe ToJie MOCTOSHHOTO
MarHuTa W JJEKTPUYECKOro TOKa. MarHutHash WHIYKIUS, MarHUTHBIA
MOTOK. SIBIEHUE 3NEKTPOMArHUTHON MHAYKUMH. 3akoH OMa JUIsl ydacTka
uenu. KpaTkas ucrtopust pa3BuTUs NPEACTABICHUNA O NPUPOLE CBETA.
DJIeKTpOMarHUTHas NpHUpoJia CBETa. 3aBUCUMOCTb MEXAY IJIUHONU BOJIHBI
U YacTOTOW 3JEKTPOMArHUTHOIO W3Iy4YeHUs. 3aKOHbl OTPaXEHUS H
nperomieHus cBera. Porodddexr u KopImycKyIsIpHBIE CBOWCTBAa CBETA.
CrpoeHue atomMa M ero IaHerapHas Mogneib. [unoreza [lnanka.
[Tornomenue u ucnyckanue cpera aromMoM. CTpOEHHE aTOMHOTO Spa.
PannoakTuBHBIE M3IY4Y€HHUS W UX BO3JIEHCTBUE Ha >KUBBIC OPTaHU3MBI.
DHeprus paciuerjieHus aToMHOTo sijpa. SmepHas sHepreTtuka. Hama
3Be3gHas cucrema — ['amakTuka. beckoneunocts Beenennoit. Ilonstue o
KOCMOJIOTUH.  OJBomonusi  3Be3n. OHeprusi ComHna U 3Be3.
[Ipoucxoxaenne CoNHEYHOM CUCTEMBI.
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Ne dopma
HaumenoBanue
pas3ng Coneprxanue paszena TEKyILEro
paszgena
ena KOHTpPOJIA
1 2 3 4
2 Paznen 2. Xumusa | [Ipenmer xumum. BemectBo. Atom. Monekyna. Xumudeckuid snement | P, ¥V

u  ¢GopMel ero cymecTtBoBaHUs. [IpocTele W CIOXKHBIE BEIECTBA.
Otkpeitne  [lepmomnmdeckoro  3akoHa.  [lepwonmmdeckas — cuctema
xuMudecknx 3neMeHToB J[. M.MenneneeBa. 3nauenue [leproandeckoro
3akoHa u Ilepuoguueckoil cucreMbl XumMuueckux snemeHtoB [I. M.
MenpaeneeBa i pa3BUTHSA HAYKH M MOHUMAaHHUS XMMHUYECKOM KapTHHBI
mup. KoBaneHTHas cBsI3b: HemonspHas M TonspHas. MoHHas CBsI3b.
Katuons! u annonsl. Metannuueckas cBa3b. BogoponHas cBsi3s. Bopa B
npupoJie, ObITY, TEXHUKE U Ha MPOou3BOACTBe. DU3NYECKUE U XUMUYECKHUE
CBOMCTBa BOJIBI. 3arpsiI3HUTENN BOJBI U CIIOCOOBI OYMCTKH. JKecTkas BoJa
u ee ymsrdenue. OnpecHeHHe BOABL. ArperaTHble COCTOSHUS BOJBI U €€
HEpeXoAbl M3 OJHOTO arperaTHOro cocTosiHud B apyroe. llonsaTtue o
XUMHYECKOH peaknuu. THIbl XUMHUYEcKuX peaknuii. CKOpOCTh peakIiu
1 (GaKTOPBI, OT KOTOPHIX OHA 3aBHCHUT. TemioBoil 3()(eKkT XUMHUIEeCKOH
peaknuu. XuMu4deckoe paBHOBecHe. OKCHIBL, KHCIOTBI, OCHOBaHUS,
comi. XHMMHYECKHE CBOICTBa OCHOBHBIX KIACCOB HEOPTaHMUYECKUX
COCIMHEHUH B CBETE TEOPHH DIIEKTPOIUTHYECKOH aucconuanuu. Ooue
(usnueckre 1 XMMUUYECKHE CBOicTBA MeTaioB. O0masi XapakTepUCTUKA
[JIABHBIX MOATPYIIl HEMETAJUIOB HA IIpUMEpE raJIoreHoB. BakHelnue
COCIMHEHUSI METaUIOB M HEMETAUIOB B IIPUPOJE U XO3AHCTBEHHOU
JACATCIBbHOCTHU. OCHOBHBIE TOHATHS OpFaHH‘IeCKOﬁ XUMHUU U TEOpUA
CTpOCHUS OpPraHUYeCcKux COEIMHEHUN. [Tonsatue HU30MEpHUH.
VYranesogoponsl. IlpenenpHele M HENpeNeNbHbIE  YIIIEBOJOPOJBL
IIpuMeHeHre yrieBoJOpPOIOB B OpraHudeckoM cuHTese. [IpenenbHbie u
HETpeaenabHble yrieBogopoasl. [IpupoaHbIle HCTOYHUKHU YTIIEBOAOPOIOB.
YrneBogopoAsl Kak OCHOBAa MEXIYHapOIHOTO COTPYJHHYECTBA H
Ba)KHEHIINH HUCTOYHUK thopmMupoBanHus OromKeTa P®.
Kucnopoaconeprxamue opranuueckue BemecTtsa. CIUPTH, KapOOHOBBIE
KUCIOTBI M CIIOKHBIE 3(QUPBI HX CTPOCHHE U  XapaKTEPHBIC

XMMHMUYECKHE  CBOMICTBA. IIpencraBurenu KHUCJIOPOACOAEPIKALUX
OpPraHUYeCcKUX COEJAMHEHUN: METWIOBBIA W  3TWIOBBIA  CHUPTHI,
[JIMLEPHUH, YKCyCHas kucinoTa. JKUpel Kak CIIOKHBIC 3(HUPHL.

AJNKOTONM3M M €ro OTpaKeHHE B MPOU3BEACHHAX XYyJOKECTBEHHON
JUTEPATypbl U M300pPa3UTENILHOTO HCKYCCTBA. AMHHBI, aMUHOKHCIIOTHI,
oemku. CtpoeHue u 6nosorudeckast GyHKIUs OenKoB. XUMHUSA M OpTraHU3M
yeJloBeKa. XMMHUUECKHE 3JIEMEHTHI B OpraHu3Me 4eoBeka. OpraHudeckne
W HeopraHmyeckue BemiecTBa. OCHOBHbIE JKM3HEHHO HEOOXOIMMBIE
COeAMHEHUs: OCNKH, YIJIEBOJbI, JKUPBI, BHUTAMHHBL. YTJEBOAB —
TJIaBHBIM HCTOYHWK BHEPIHMHM OpraHm3Ma. Poib XHpOB B OpraHusMe.
XosecTepuH U €ro poJib B 3JJ0pOBbE UejoBeka. MUHepaibHbIe BEUIECTBA B
POAYKTaX MUTaHUs, MHUIEeBbIe 100aBku. COamaHCHPOBAaHHOE MUTAHMUE.
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Ne dopma
HaumenoBanue
pasn Coneprxanue paszena TEKYIIEro
paszena
ena KOHTPOJIS
1 2 3 4
3 Pazgen 3. bromorust — COBOKYNHOCTB HayK O >KHBOM npupoje. Meroxel Hayunoro | T, KP, ¥V
Buosorus no3HaHus B 6nonoruu. JKuBast mpupoaa Kak 0OBEKT N3ydeHUST ONOTIOTHH.

Mertonsl mccienoBaHUS KUBOW NpHpoabl B Oumonoruu. OmnpenencHue
JKU3HHU (C TIPUBIICYCHHEM MaTepualia u3 pa3fesioB (GM3WKA M XUMHH).
YpoBHN oOpraHm3anmu Sku3HU. Mcropus m3ydeHus kiaeTku. OCHOBHBIC
MOJOKEHHs1 ~ KJIeTOYHoW  Teopun.  Kietka  —  CTpyKTypHO-
(yHKIIMOHATBHAS (3J€MeHTapHast) eauHUNa KU3HH. CTpPOCHUE KIIETKH.
OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTBHI KJETKH JyKapHoT. Kierounoe
aapo. ODyHKUMSA sApa: XpaHeHHe, BOCIPOM3BEICHHE U Iepeaya
HACJIEJCTBEHHOW WMH(OPMAIMK, PEryJsius XHUMHYECKOH aKTHBHOCTH
kiaetku. CTpykTypa M (QYHKIHH XpOMOCOM. AYTOCOMBI M TIOJIOBBIC
XpOMOCOMEL.  bromormdyeckoe 3HaueHHE XMMHYECKHX  3JIEMCHTOB.
Heopranmueckue BemecTBa B COCTaBe KIETKH. Poimb BOABI  Kak
PacTBOPHUTEISI 1 OCHOBHOTO KOMITOHEHTa BHYTPEHHEH CpeIbl OPraHU3MOB.
YraeBons!l u mumuasl B kieTke. CTpyKTypa M Onojorndeckue (GpyHKINU
6enxoB. CTpoeHHEe HYKICOTHIOB M CTPYKTYpa MOJIMHYKICOTHIHBIX HeTeit
JHK u PHK, AT®. Bupycsl u 6akrepuodaru. Hexnerounoe crpoenue,
JKU3HECHHBIN OUKJI M €ro 3aBHCUMOCTb OT KIJICTOYHBIX (I)OpM JKU3HU.

Bupycel — B030yauTesnn MHQEKIMOHHBIX 3a00Je€BaHUM; MOHATHE 00
OHKOBHpYCaXx. Bupyc uMMyHonedumra YeJI0BEKa (BUY).
IMpodunakrtuka BUY-undexuuun. Opranusm — eAMHOE IeJIoe.

Muoroo6pazue opranusmMoB. (OOMEH BEUIECTBOM U DJHEpPruer ¢
OKpY’KalomIel cpenoii Kak HeoOXOIMMOE YCIIOBHE CYIICCTBOBAHHUS YKHUBBIX
cucreM. CnocoOHOCTP K  CaMOBOCIIPOM3BEICHHIO — OIHAa U3
OCHOBHBIX OCOOCHHOCTEH JKUBBIX OpraHU3MOB. JleJeHHE KIETKH —
OCHOBa pOCTa, PAa3BUTUS W pPasMHOKEHHS OpraHu3MoB.  becmonoe
pasmHOXkeHHe. [lomoBol  mpormecc W TOJOBOE  pa3MHOXKCHUE.
Omto10TBOpEHNE, ero Omonormdyeckoe 3HadeHue. [loHAaTHe 00
UHAWBUAYaJIBHOM (OHTOTEHEe3). DBOJIOIHOHHAs TEOpUs M €€ Poilb B
(hOpMHUpPOBAaHUM COBPEMEHHOM €CTECTBEHHOHAyYHOH  KapTHHBI MHpa.
Bup, ero kpurepuu. Ilomynsims Kak CTPYKTypHas €AMHHMIA BHAA U
sBomtord. CHHTETHYECKass TEOpHs OHBOJIOMMH. JIBIDKYIIHME CHIIBI
9BOJIIOIIMA B COOTBETCTBHM C CHHTETHYECKOW TEOpPHEH 3BOJIOINH
(CT3). T'emernueckue 3aKOHOMEPHOCTH 3BOJIOIMOHHOTO IIpoIiecca.
Pesynbrater sBomtorun. CoxpaHeHHe MHOT000pa3ws BUIOB KaK OCHOBa
ycToifunBoro pasBuTHs Owocdepsl. [IpudWHB BBIMHpPAHHS BHUJIOB.
Bruomormueckuii  mporpecc m  Omosormdeckuit perpecc. ['MmoTess
MIPOUCXOXICHUS JKU3HU. Y CIOXKHEHUE KHUBBIX OPTraHU3MOB Ha 3eMiie B
mpoIiecce JBONIONUU. AHTPONOT€HE3 W €ro  3aKOHOMEPHOCTH.
Jloxa3zarenbcTBa POJCTBA YENOBEKA C MIIEKOMHUTAIONIMMHU SKUBOTHBIMHU.
Okosiorndeckue (GpakTopbl aHTPOINOTeHe3a: YCIOKHEHHE MOIYJISIIMOHHOM
CTPYKTYpbl ~BHAA, M3TOTOBJICHHE OpPYAMH Tpyda, TMepexox OT
PacTUTENFHOTO K CMEIIAHHOMY THITY IIUTaHHSA, HCIOJIB30BAHUE OTHS.
[TosiBieHHE MBICIUTENBHON JAESATENBHOCTU M YJIEHOPA3/eNIbHON peyn.
[Mpoucxoxnenue. Dxocuctembl [IpeaMer U 3a1au KOJIOTHH: yYeHHe 00
9KOJIOTMYECKUX (aKTOpax, yUeHHE O COOOIIECTBAX OPTaHU3MOB, yUEHUE O
omocdepe. Dkomoruueckue (aKTOPbl, OCOOCHHOCTH WX BO3ICHUCTBUSL.
OKkoylorudeckasi XapakTepucTHKa Bupaa. I[loHATHE 00 3KOJIOTHYECKHX
cucremax. llenn mnuraHus, Tpoduueckue YpOBHH. buHoreomeHo3 kax
JKkocucteMa. buocepa — riobanpHas skocuctema. YueHwe B. U.
Bepnanckoro o Owmoctepe. Pomb kuBBIX opraHusMoB B OHocdepe.
buomacca. buonormueckuii KpyroBopotr (Ha  TpHMeEpe KpPYyroBOpoTa
yraepona). OCHOBHBIE HampaBlIeHHWS BO3JCHUCTBUS  4YelIOBEKa Ha
6uocthepy. Tpanchopmaiusi €CTECTBEHHBIX OJKOJOTHYECKHUX CHCTEM.
OCOOEHHOCTH arpo3KOCHCTEM (arpOIeHO30B).

IIpumeuanue: T — tectupoBanue, P — Hanucanne pedepara, Y — yctHsli onpoc, KP — koHTponsHas paborta
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2.4.2. 3aHATHSA CEMUHAPCKOT0 THIIA

— HE IPEeyCMOTPEHBI

2.4.3. IlpakTnueckue 3auatus (JlaboparopHblie 3aHATHS)

HanmenoBanue Popma
Ne pasiena HamMenoBanne nmpakTideckux (J1abopaTopHbIX) padboT TEKYILETo
KOHTPOJIS
1 cemecmp
1 2 3 4
1. |Pa3pex 1. HccnenoBanue ABMXKEHUS TEja MO IEUCTBUEM ITOCTOSIHHOM
Mexannka cuibl. M3ydeHWe 3aKOHA COXpaHCHHS HUMIyJIbCa H

pPEaKTUBHOIO JBUXKEHMs. l3MepeHHe BIa)KHOCTH BO3yXa.
H3mepeHue  NOBEPXHOCTHOIO  HATSHKEHUS  HKMIKOCTH.
W3yuenne 3akoHa Owma just yudactka uenu. W3ywenwme|IIP,V,JIP, T
ABJICHUS DJIEKTPOMAarHUTHOM MHAyKIUHM. Mcnons3oBanue
dorordpdekra B TexHuke. HalOironeHue W perucTparuu
3apsOKEHHBIX 4acTHll. TepMosaepHbl cuHTe3. M3Mepenus
JIMHEVKOW Y IITAHT CHIIUPKYJIEM.

2. |Paspen 2. Xumnst |[Ipupoga XHMMHYCCKOW CBsI3HM. XHMHUYECKHE CBOMCTBA
KHUCIOT U ocHOoBaHuil B ceete TO/]. OOmas xapakrepucTuka
MetauioB. OOmIas XapakTepUCTUKA TJIABHBIX MOATPYIII
HEMETAJIJIOB Ha npumepe raJIoreHOB. OOmas
XapaKTEepUCTHKA YriaeBonoponos. CBONCTBA U NMPUMEHEHUS
CIHPTOB, KapOOHOBBIX KHCIOT H CJIOXHBIX 3(UPOB.
OnpeneneHne KECTKOCTU BOJBI.

3. |Pasgen 3. buoornsi|)KuBasi nmpupoma Kak OOBEKT H3Y4YCHUS OHOJIOTHH.
Pa3MHOXXeHHEe OpraHu3moB, ero ¢GopMbl U 3HAaYEHHUE.
WuauBuayanbHOE pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma
(onTorene3). OpranusmM — enuHoe Ienoe. MHorooopasue
opranu3MoB. ['unoressl MIPOUCXOKACHHUS KU3HU.
VYcnoxHEeHHe KUBBIX OpPraHM3MOB Ha 3emie B npouecce| ITP, T, JIP
ABOJIIOLIMU. AHTPONOreHE3 M €ro 3aKOHOMEPHOCTH.
JlokazaTenbcTBa  pOACTBA YEJIOBEKA € MIIEKONUTAIOLIUMU
JKUBOTHBIMHU.  M3ydeHue CTpPOEHHsI PpACTUTEIBHOM U
KUBOTHOW  KJeTkH. V3yyeHue  mpucnocoOIeHHOCTH
OpraHU3MOB K cpejie 0OMTaHUs

IP, V, KP,
JP, T

Ipumeuanue: I1P- npaxmuueckasn paboma, JIP- rabopamopnas paboma; T — mecmupoeanue, P — nanucanue
pegepama, ¥V — yemuwiii onpoc, KP — konmponsnas paboma

2.44 Copepxkanue camocrosiTeJibHOM padorbl  (IlpuMepHass TemaTHKa
pedepaToB)

Ilo gpusuxe

1 . Metpomnorus B npodeccun

2 ®usuka B npodeccun (3HayeHrne GU3MKU MPU OCBOCHUU Npodeccun)
3. I[lorpemHocTy n3MepeHni

4. CKOpOCTH B IPUPOJE U TEXHHUKE.

5. lanuneo I'anuneld — ocHOBaTEIb TOUHOIO €CTECTBO3HAHMS
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6. 3HaueHune oTKpeITUH [ anuies

7. Ucaak HploTOH — co3faTesb KJIAaCCHYECKON (PU3UKU

8. CuJibl B IPUPOJIE U TEXHUKE

9.Y1bTpa3ByK M €ro UCIOJIb30BAHUE B MEIULIMHE U TEXHUKE
10.PaguoakTBHbBIC W3JTyYECHHS U UX BO3JICHCTBHUE HA )KMBBIE OPTaHU3MbI

Ilo xumuu
1.BaxkHeilmme coeAMHEeHNs] METAJIJIOB U HEMETAJVIOB B IPUPOJIE U XO35IUCTBEHHOM JEATEIbHOCTH

YCJIO0BCKa

2. IIpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB
3. BaxHeilune coeMHEHUsI METAJUIOB U HEMETAJIJIOB B IIPUPOJE U XO3SIMCTBEHHOM AESITENIbHOCTU

YelioBeKa
4. KpucTaninueckue peeTKy BEIEeCTB ¢ Pa3TUYHbIMUA BUAAMU XUMUYECKOH CBSA3H

5. Poub B KIJIeTKE HEOPraHUYECKUX U OPTaHMYECKHUX BEIIECTB

11o buonozuu

1.Bupycbl — B0o30yauTenn nHPEKIMOHHBIX 3a001eBaHU

2.Bupyc nmmynozaedunuta yenoseka (BUY). [Ipopunakruka BUYU-unbexmmn

3. 'eneTnyeckue 3aKOHOMEPHOCTH CENEKIINU

4.Yuenue H.U. BaBunoBa o nieHTpax MHOrooOpa3usi ¥ NPOUCXO0KIEHUS KyJIbTYPHBIX paCTEHUI
5.I'unore3bl MPOUCXOXKICHUS KUZHU

6.I'mobanpHBIC M3MEHEHUS B Oroc(hepe IMo/1 BIUSHUEM JICITSILHOCTH YeTIOBEKA

2.4.5 Ilepeuenb y4eOHO-MeTOAUUYECKOT0 oOOecmeYeHUs A CAMOCTOSITEJIbHOM
padoThHI 00yYAIONIUXCH M0 JUCHUIITIMHE

CamocrostenbHas paboTa ydamuxcs SBISIeTCS BaxHeimeld Qopmoii ydeOHO-
BOCIIMUTATEJILHOTO IIPOIIECCa.

OcHOBHas 1IeTTb CAaMOCTOSITEIbHOU paOOThI MIPU U3YUYCHUH JUCHUILIAHBI — 3aKPETUTh
TEOPETUYECKUE 3HAHUS, MTOTYUCHHBIC B XOJI JICKIITMOHHBIX 3aHATUHN, a Takke chopMupoBaTh
MPAKTUYECKUE HABBIKU TIOJITOTOBKU B 00JIACTH €CTECTBO3ZHAHUSI.

CamocTosaTrenpHas paboTa yyalmxcsi B IpoLecce OCBOECHUS JUCIUIUIMHBI BKIIOYAET:

- U3y4YE€HHE OCHOBHOM U JIONOJIHUTENILHOW JTUTEPATYPHhI MO MPEIMETY;

- u3ydyeHue (KOHCIEKTUPOBAHUE) BOMPOCOB, BBI3BIBAIOLIMX 3aTPYAHEHUS MpPHU HX
W3Yy4YCHUH,

- paboTy € 31EKTPOHHBIMHU YYEOHBIMU PECYPCAMU;

- U3y4YE€HHE MATEPHUAJIOB MEPUOJUUYECKON NTeYaTH, UHTEPHET PECYPCOB;

- MOJTOTOBKY K TECTUPOBAHUIO;

- MOJITOTOBKY K MPAKTUYECKUM U JTaOOPaTOPHBIM 3aHSATHUSM,

- BBIMIOJIHEHUE JOMAITHUX 3aJJaHUM.

HaumenoBanue paznena, [lepeueHs yueOHO-METONUUECKOTO 00eCIeYeHNs TUCIIUIUIMHBI TIO
TEMBI BBITIOJTHEHHIO CAMOCTOSITETTHHON pabOTHI

Paszmen 1. dusuka

Tuxomuposa C. A. @uzuka. 10 k1. : yueOHUK. ba3oBblil u yriryOneHHBIH

1 Mexanuka ypoBHu / Tuxomuposa C. A., fIBopckuii b. M. - M. : Muemo3una,2015. - 312
c. - (Prooe).

Tuxomupona C. A. ®usnka. 10 k1. : yueOHHUK. ba3oBbIil 1 yrimyOneHHBINH
ypoBHu / Tuxomuposa C. A., fABopckwii b. M. - M. : Maemo3uHa,2015. - 312

2 MonekymnspHas ¢u3nKa

W TePMOJINHAMHKA ¢. - (BTOC).
Tuxomuposa C. A. ®usnka. 11 k. : yueOruk. ba3oBslii n yriryoneHHBINH

3 DekTpoauHAMHUKA ypoBuu / Tuxomuposa C. A., SIBopckuii b. M. - M. : Muemo3una, 2015. - 319
c. - (PIro0).
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4 CtpoeHue aToma u
KBaHTOBas (hU3MKa

TuxomupoBa C. A. @usuka. 11 k1. : yueOHUK. ba3oBbIi 1 yriryOneHHBIH
ypoBuH / Tuxomuposa C. A., SIBopckuii b. M. - M. : Maemo3uHa, 2015. - 319
c. - (Proc).

5 DBOIONUS BCEIECHHON

Tuxomupoa C. A. ©uzuka. 11 k1. : yueOHUK. ba3oBbIil 1 yriryOneHHbIH
ypoBHH / Tuxomuposa C. A., SIBopckwmii b. M. - M. : MremosunHa, 2015. - 319
c. - (PIr'oC).

Pasnen 2. Xumus

OCHOBHBIE TTOHITHS U
3aKOHBI XUMHUH

EctectBo3nanme. 11 knacc. ba3oseriii ypoBens: yueonuk / O. C. I'abpuensH,
N. T'. Octpoymos, H. C. Ilypsimesa u ap. — 2-e u3a., uctp. — M. : Ipoda,
2014. —334 c. — ISBN 978-5-358-14599-3.

labpuenstr, O. C. Xwumusa : y4eOHUK IS CTYIEHTOB 0OOpPa30BaTENbHBIX
yapexaeruit CIIO / O. C. I'abpuensn, U. I. Octpoymos. — 12-e u3n., crep. —
M. : Akanemus, 2014. — 336 c. : [16] n. uB. wi. — (Ilpod. oOpa3oBanue). —
(O6meobpazoBarenpHble AUCHUIUIAHET). — ISBN 978-5-4468-1080-2.

[Tepuoanueckuii 3aKoH

EctectBoznanme. 11 kmacc. bazossrii yposens: yaeonuk / O. C. 'abpuensn, U.
I'. Octpoymog, H. C. Ilypermiesa u ap. — 2-¢ uzn., uctp. — M. : [Ipoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Crtpoenue BemecTBa

EctectBoznanme. 11 kmacc. bazossrii ypoens: yueoHuk / O. C. 'abpuensn, U.
I'. Octpoymog, H. C. Ilypeiiiesa u ap. — 2-¢ uzn., uctp. — M. : [Ipoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Boga. PactBopbl

EctectBoznanme. 11 kmacc. bazossrii ypoens: yueoHuk / O. C. I'abpuensn, U.
I'. Octpoymog, H. C. IlypsrmeBa u ap. — 2-e uzn., uctp. — M. : [Ipoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

XUMHUYECKUE PEAKLIUH

EctectBosznanme. 11 kmacc. bazossrii ypoens: yueoHuk / O. C. I'abpuensa, .
I'. Octpoymog, H. C. Ilypeimiesa u ap. — 2-¢ uzn., uctp. — M. : [Ipoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Knaccudukarus
HEOPTaHHYECKUX
COEJIMHEHUI

EctectBoznanme. 11 kmacc. bazossrii ypoens: yueoHuk / O. C. I'abpuensn, U.
I'. Octpoymog, H. C. Ilypsimiesa u ap. — 2-¢ uzn., uctp. — M. : JIpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Mertaiisl 1 HEMeTaIbL.

EcrectBo3nanue. 11 knacc. ba3osslii ypoBens : yueOnuk / O. C. 'abpuens,
N. T. Ocrpoymos, H. C. ITypsimera u ap. — 2-e u3., ucrnp. — M. : JIpoda,
2014. —334 c. — ISBN 978-5-358-14599-3.

EctectBo3nanue. 11 knacc. bazossiii ypoeenb: yueonuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. IlypsimeBa u ap. — 2-e uzn., ucnap. — M.: [Ipoda, 2014. —

YTIEBOROPOE. 334 c. — ISBN 978-5-358-14599-3.
EctectBo3Hanue. 11 knacc. bazossiii ypoeenb: yueonuk / O. C. 'abpuensH, U.
Kucnoponconepxkamue  |['. Octpoymos, H. C. Ilypeiiiesa u ap. — 2-¢ usn., uctp. — M.: Jlpoda, 2014. —

OpPraHNM4YCCKUC BCIICCTBA

334 c. — ISBN 978-5-358-14599-3.

A3zoTcoaepxariue
OpraHUYeCcKHe
COCTUHEeHHUS

EcrectBo3nanwue. 11 knacc. bazossiii yposens : yueonuk / O. C. ['abpuens,
N. T'. Octpoymos, H. C. [lypeimesa u ap. — 2-e u3f., ucnp. — M.: [lpoda,
2014. —334 c. — ISBN 978-5-358-14599-3.

XUMHUS U )KA3Hb. XUMUS B

EctectBo3nanue. 11 knacc. bazossiii yporens: yueonuk / O. C. N'abpuernsa, U.
I'. Octpoymog, H. C. Ilypsriiesa u ap. — 2-e u3., ucnp. — M.: Jlpoda, 2014. —

Oty 334 . — ISBN 978-5-358-14599-3,
Paznen 3. buonorus
Brenenue . EctrectBo3nanme. 10 knacc. ba3oBeiii yposens: yueonuk / O. C.

I'abpuensia, U. I'. Octpoymos, H. C. Ilypeimesa u ap. — 3-e u3j., crep. — M.:
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Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.
EctectBo3nanue. 11 knacc. bazoBbiit ypoBeHsb: yueonuk / O. C.
I'adbpuensn, U. T'. Octpoymos, H. C. Ilypbimesa u ap. — 2-e u31., ucnp. —
M. : Ipoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

EctectBo3znanme. 10 kmacc. ba3oBsriit ypoeHs: yueonuk / O. C.
I'adbpuensn, U. I'. Octpoymos, H. C. Ilypbimesa u ap. — 3-e uzn., crep. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

EctectBo3nanme. 11 kmacc. ba3oBsriit ypoens: yueOnuk / O. C.
I'a6puensa, U. I'. Octpoymos, H. C. Ilypeimesa u ap. — 2-e u3f., ucnp. — M.:
Hpocda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

Knetka.

EctectBoznanme. 10 kmacc. bazossrii yposens: yaeoHuk / O. C.
I'adbpuensn, U. I'. Octpoymos, H. C. Ilypbimesa u ap. — 3-e uzn., crep. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

Opranmnsm EctectBo3znanme. 11 kmacc. ba3oBsrnit ypoBeHs: yueonuk / O. C.
I'abpuensa, U. I'. Octpoymos, H. C. Ilypeimesa u ap. — 2-e 3., ucnp. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

EctectBoznanme. 10 kmacc. bazossrii yposens: yaeoHuK / O. C.
I'abpuensu, U. I'. Octpoymos, H. C. [lypsimera u ap. — 3-e u3f., crep. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

Bun EctectBo3znanme. 11 kmacc. bazoBsriit ypoBeHs: yueonuk / O. C.
I'a6puensa, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 2-e u3f., ucnp. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.
EctectBoznanme. 10 kmacc. bazossrii yposens: yaeoHuK / O. C.
I'abpuensu, U. I'. Octpoymos, H. C. [lypsimera u ap. — 3-e u3f., crep. — M.:
SKOCHCTEMEL Hpoca, 2014. — 334 c. — ISBN 978-5-358-13366-2.

EctectBo3znanme. 11 kmacc. ba3oBsriit ypoBeHs: yueonuk / O. C.
I'abpuensn, U. I'. Octpoymos, H. C. Ilypeimesa u ap. — 2-e uzn., ucnp. — M.:
Hpoca, 2014. — 334 c. — ISBN 978-5-358-14599-3.

KpomMe mnepeunciaeHHbIX HCTOYHHUKOB YYalIUICSl MOXET BOCIOJIb30BaTbCs MOHWCKOBBIMU
cucreMamu ceTh VIHTepHeT 1o TeMe caMOCTOSTENbHOM paboThI.

J171s OCBOEHHUS JUCIUIUIMHBIL ¥ CAMOCTOSITENIbHOTO BBIITOJIHEHHUS [TPETYyCMOTPEHHBIX YUeOHOM
nporpaMMoil Kypca 3aZaHuil MOMKET OBbITh MCIIOJB30BAHO ClEAYIoLlee Y4eOHO-METOAMYECKOe
o0ecniedeHue:

-METOIMYECKHEe PEKOMEHJAIIMM K BBINOJIHEHHIO JaOOpaTOPHBIX padoT;
-METOAMYECKHE PEKOMEH AU K CAaMOCTOSATEIbHOU padoTe.

Havanom opranu3zaiuu a0060i caMocTosTeNbHON paboThl JOHKHO OBITh MPUBUTHE HABBIKOB
Y yMEHUH TpaMOTHOM paboThI ¢ y4eOHOHN 1 HaydHOU JIUTEepaTypoil. DTOT NPOIIeCC, B IEPBYIO
o4epe/ib, CBA3aH C HAXOXKICHUEM HEOOXOAMMOH I yCIEIHOTO OBJIaIeHUS] Y4eOHBIM MaTepHaIoM
JTUTEpaTypor. YJammuiicst T0JDKEH YMETh MOJb30BaThCs (hOHIaMU OMOTMOTEK M CIIPABOYHO-
O6ubnmorpaduyecKUMH U3AAHUSIMU.

3 OBPA3OBATEJIBHBIE TEXHOJOI'MAU

Jlnis u3ydeHus: ecTeCTBO3HAHMS MPETyCMaTPUBAETCS UCIOIb30BaHUE B yUeOHOM Mpoliecce
AKTUBHBIX U MHTEPAKTUBHBIX (YOPM MPOBEACHUS ayTUTOPHBIX U BHEAYTUTOPHBIX 3aHATHH C LENbIO
(dbopMHpOBaHUS U Pa3BUTH MPO(HECCHOHAIBHBIX HABBIKOB 00yUYaIOIIHUXCS.

B mpomnecce oOyueHHMs NpPUMEHSIOTCS OOpa30BaTENbHbIE TEXHOJOIMM JIMYHOCTHO-
JeSITeIbHOCTHOTO, pa3BUBAIOIIETO0 M MpobiiemMHoro oOydenus. OOs3areneH 1abopaTOpHBIN
MPaKTUKYM I10 pa3jeam JUCHUTUIHHBIL.
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HCIIOJIB3YIOTCA KOMIIBIOTCPHOC TCCTUPOBAHUC,

B yuebGHOM mpomecce Hapsiay € TpaJuLIUOHHBIMH OOpa30BaTEIbHBIMU TEXHOJOTUSMU
TEMaTUYECKHE MPE3CHTALNU, HWHTEPAKTUBHbBIE

TCXHOJIOTHH.
3.1.00pa3oBaTe/ibHbIE TEXHOJOTHU NPH MPOBEIEHUH JEeKINI
. Kom.
Ne Tema Buapl npuMeHsieMbIX 00pa3oBaTeNbHBIX TEXHOIOTHI
Jac
1. Mexanuka AynuoBu3yalibHasi TEXHOJIOTHs, TPOOIEMHOE U3JI0KEHHE 4
MonexymspHas Gpu3uka u
2 AynuoBH3yanbHasi TEXHOJIOTHS, IPOOIIEMHOE H3IIOKEHHE 4
TepMOMHAMUKA
3 [DmexrpoauHamuka AynuoBH3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE U3JI0KEHHE 4
4 |CtpoeHue aToMa 1 KBaHTOBasi pu3UKa AynuoBH3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE U3JI0KEHHE 4
S5 [DBomroius BCeIEHHOM AynuoBH3yaNbHasl TEXHOJIOTHS, IPOOIIEMHOE H3IIOKEHHE 4
AynuoBH3yasibHasl TEXHOJIOTHS, IPOOJIEMHOE U3JIOKEHHUE,
6 |OCHOBHBIC MTOHATHS U 3aKOHBI XUMHHU * 2
JIEKIUS - TUCKYCCHUS
7 |[[lepuoguyeckuii 3aKoH AynuoBH3yanbHas TEXHOJIOTHUS, IPOOIEMHOE U3JI0KEHHE 2
8  (CtpoeHue BeliecTBa AynunoBu3yalibHasi TEXHOJIOTHS, TPOOIEMHOE N3JI0KECHHE 2
9  [Boma. PactBops! AynuoBH3yanbHas TEXHOJIOTHUS, IPOOIEMHOE U3JI0KEHHE 2
10 [Xumudeckue peakiuu AynnoBusyaibHasi TEXHOJIOTHS, MPOOJIEMHOE U3JI0KEHHE 2
Knaccugukanust HeopraHMYeCKHX
11 N AynuoBH3yalbHasl TEXHOJIOTHS, IPOOIIEMHOE H3II0KEHHE 2
COETTHEHHH
12 |Meraysibl 1 HEMETAIIBI. AynuoBHU3yasibHAsT TEXHOJIOTHS, JICKIHSI-TUCKYCCHST* 2%
'Y r11€BOAOPOIBL.
13 HOpO AynuoBH3yalbHasl TEXHOJIOTHS, IPOOIIEMHOE H3II0KEHHE 2
Kncoponconepxxamune opraHndecKrue
14 POACOACPAAILHE Op AynuoBH3yalbHas TEXHOIJIOTHS, IPOOJIEMHOE H3IIOKCHHE 2
BEIIECTBA.
IA30TCOIepIKalliie OpPraHNnYeCcKue
15 JICpKAIIHe Op AynuoBH3yalbHasl TEXHOJIOTHS, IPOOIEMHOE H3IIOKEHHE 2
COEIMHEHUS
AynuoBH3yanbHas TEXHOJIOTHS, TPOOIEMHOE H3TI0KEHHE
16 [Xumus v xu3HB. XUMHSA B OBITY ) 4 * - 1P ’ 2
JIEKIHS - TUCKYCCHUS
17 |Beemenue AynuoBu3yalibHasl TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE 2
18 |Knerka. AynnoBu3yasbHasi TEXHOJIOTHS, MPOOJIEMHOE M3JI0KEHHE 8
19 |Opranusm AynnoBu3yasbHasi TEXHOJIOTHS, MPOOJIEMHOE M3JI0KEHHE 4
20 [Bung AynroBH3yalibHasl TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE 2
21  [DrocucTeMBI AynnoBu3yasbHasi TEXHOJOTHS, MPOOIEMHOE U3TI0KEHUE 4
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3.2.00pa3oBaTe/ibHbIE TEXHOJOTMH MPU NMPOBEACHUN MPAKTHYECKHUX 3aHATHH

(1adopaTopHbIX padoT)

Ne  Tema 3ansaTHs Bunbl npumeHnsieMbIx 00pa3oBaTesIbHBIX Kom.
TEXHOJIOTUui qac

1 HccnenoBanue ABIKCHUS Tella MOA JEHCTBUEM Jluckyccust o TeOpeTUIeCKUM BOIIPOCaM. 2

MOCTOSIHHOM CHUJIBI Pewmenue 3ana4 MHAUBHUYaJIBHO
2 | W3ydeHue 3aKOHA COXpAaHEHUS UMITYJIbCa U Kpyraslii cTOa 0 TEOPETUUECKUM BOIIPOCaM 2
PEaKTUBHOTO JBHKEHUS Pemenue 3ama4 kelic-MeTOI0M

3 W3mepenus TMHENKON U IITAaHT€HIUPKYJIEM Juckyccus o TeEOpeTUYECKUM BOIIPOCaM 2%
Pemenue 3ana4 HHIUBUAYAIBHO C TPYIIIOBBIM
00CyXIeHUEM

4  H3mepeHus IMHEHKON U MITAaHT€HIIUPKYJIEM [Mpecc-koH(pepeHIus 0 TEOPETUIECKIM 2%
BOIIpOCaM.

Pemenne 3agay ManeIMu rpyniamMu

5 W3mepenue BIaKHOCTH BO3AyXa Urposoe 3ansaTe Ha Monensx. Pemenne 3agau 2

6  l3MepeHHE MOBEPXHOCTHOTO HATSHKEHMS )KUAKOCTH | JIMCIYT 1O TEOPETHIECKUM BOIIPOCAM 2
Pemenne 3anay HHANBUYAIBEHO C TPYIIIOBBIM
00CY)XJIEHUEM UTOTOB

7 W3yuenne 3axkoHa OMa 71 y4acTKa Lemu Juckyccust 1o TEOPETUYECKUM BOIIPOCAM. 2
Pemenue 3amau HHIUBUAYATBHO

8 | M3yueHue ABJICHUSA DJIEKTPOMArHUTHON HHAYKIHUK | Kpyrislil cToJ 0 TeopeTHIeCKUM BOIIpOcaM 2
Pemenue 3aga4 kelic-MeTO0M

9  HcnonszoBanue (potoddexra B TEXHUKE Urposoe 3ansaTe Ha Monensx. Pemenue 3anau 2%

10 | HaOmomeHue U perucTpanyy 3apspKeHHBIX 9acThl | JIUCITYT 10 TeOpEeTHIECKUM BOIIPOCaM 2
Pemenne 3anay HHANBUYAIBEHO C TPYIIIIOBBIM
00CYXJIEHUEM UTOTOB

11 | TepMosaepHbIi cUHTE3 Kpyriislii cTOJI 10 TEOPETHYECKMM BOIIPOCAM. 2%
Pemenue 3anaq keiic-MeTon0M

12 | IIpupoga XMMHUYECKO CBA3H Macrep-Kiacc CienuanucTa, pabora MaabIMU 2
rpymmamy *

13 | Onpenenenue KecTKOCTU BOJIbI JucnyT no TeopeTUuecKUM BOIIpOcaM 2
Pemenne 3a1ay HHANBUIYaIBEHO C TPYIIIIOBBIM
00CYXJIEeHHEM UTOTOB

14 | Xumuueckue CBOMCTBA KUCIOT 1 OCHOBAHUH B AHanu3 KOHKPETHBIX CUTYaIHi 2

cete TOJ]

15  OGmas xapakrepucTuka MeTamuioB. Oomast Kpyruslit cTo o TeOpeTHUECKHUM BOIPOCaM 2

XapaKTepUCTHKA TTIaBHBIX MOATPYIIT HEMETAJUIOB | Perenue 3agau keific-MeTo10M
Ha IIPUMepe TaloreHOoB.

16  OOmas XxapaKTepHUCTHKa YTICBOJOPOIOB Juckyccust o TeOpeTHYECKUM BOIpOocam 2%
Pemenne 3agay HHANBUIYaIBEHO C TPYIIIOBBIM
o0cyx)IeHneM

17  CaolicTBa ¥ IPUMEHEHHS CIUPTOB, KapOOHOBBIX | PemmeHue 3ama4 MasbIMy TPYIIIIAMH 2

KHCJIOT W CJOXHBIX 3(HPOB.

18  JKuBas mpupona kak 00beKT U3ydeHHU OHOIOTHI Pemenne cutyaTuBHBIX U IPOU3BOJCTBEHHBIX 2%
3a1aq

19  Pa3mHOXeHHE OpraHu3MOB, €ro (OpMbI U Hrposoe 3anatue Ha Mozensax. Pemenue 3agau 2%

3HadyeHue. IHauBHyanbHOE pa3BUTHE
MHOTOKJIETOYHOTO OpraHu3Ma (OHTOTEeHE3).
20 |H3yueHue CTpoeHUsI PACTUTENBHON U 5KUBOTHOM JluciyT no TeopeTH4ecKuM BOIpocaM 2

KJICTKH

Pemrenue 3ama4 HHINBUAYAIBHO C TPYIIIOBBIM
00CYXIIEHUEM UTOTOB
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21 | Opranmsm — enuHoe menaoe. MHorooopasue JIucnyT 1o TeOpeTUIEeCKUM BOIIpOCaM 2%
OpraHu3MoB Peenune 3a1a4 MHANBUIYAIBHO C IPYIIIOBBIM
00CyX/IeHHEeM UTOTOB

22 |T'umoTte3bl MPOMCXOXKACHUS XHU3HU. YCIOKHEHHE | AHAaaN3 KOHKPETHBIX CHTYaIUit 2
KUBBIX OPraHM3MOB Ha 3eMile B IIpolecce
9BOJIIOIMU. AHTPOIIOT€HE3 U €ro
3aKOHOMEpPHOCTH. JloKka3aTenascTBa poOJICTBA
YeJI0BEeKa C MJICKONUTAIOMUMY KUBOTHBIMH.

23 | U3ydeHue mpucrnocoOJICHHOCTH OPraHU3MOB K Kpyrasliit cTon o TeopeTHueckuM Bompocam 2
cpene oouTaHus Pemenue 3aga4 kelic-MeTOI0M

HWroro no xypcy 46

B TOM YHCJIC HHTEPAaKTHBHOE 00y4deHne™ 16*

4 YCJOBHUS PEAJIM3AIIAN TIPOTPAMMBI YYEBHOM JUCIIUILINHBI

4.1 MaTtepunajbHO-TeXHHYECKas1 0a3a, HeoOXoAMMAas 1JIs1 OCYIIeCTBJIECHUSA
o0pa3oBaTe/ILHOI0 NpoLecca Mo JMCUUIINHEe

Peanuzamus y4ueOHOM auciuiuinHel EcTecTBo3HaHuE TpeOyeT Haauuusl y4eOHOTO
KaOWHETa IJIs TPOBEJACHHUS TEOPETHUYCCKUX M IMPAKTUYCCKUX 3aHATUH W J1abopaTopHIO
COOTBETCTBYIOUIETO MPOpuUIIs.

Peanuzamus yueOHOM TUCHMIUIMHBI OCYIIECTBISAETCS B CIEUATBHO 000PYI0BAHHOM
KaOMHETE €CTECTBEHHO-HAYIHBIX JUCITUTIIINH, KOTOPHIN BKITFOYAET B CEOs:

MYJIbTUMEINA KOMIUIEKT (MYJIbTUMEIUAIIPOCKTOP U IKpaH),

KOMITBIOTED,

JIOCKa MeJoBasi,

ydaeOHast MeOeb,

71a00paTOPHBIA KOMIUIEKC 711 y4eOHOM MPaKTUYECKON M MPOEKTHOU JeATeTbHOCTH
no Qusuke,

1a00paTOpHBIA KOMILIEKC Il y4eOHOM TMPAaKTHUECKOW U MPOEKTHOM JESITeNbHOCTH
110 €CTECTBEHHO-HAYYHBIM JUCIUTUIMHAM,

HarJSIIHBIE TIOCOOUsT (MYJISDKM UYEJIOBEYECKMX OpraHoB, pelibedHbIE MOCOoOUs
YEJIOBEUYECKUX OPraHOB, CKEJET Ha IITaTHBE),

4.2 IlepevyeHb HEOOXOAMMOI0 POrPAMMHOIO0 O0ecreYeHust
1. 7-zip (inueH3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (muueH3us -
https://get.adobe.com/reader/!Mloc=ru&promoid=KLXME)
3. Adobe Flash Player (uneH3us -

https://get.adobe.com/reader/Nloc=ru&promoid=KLXME)
4. Apache Open Office (iunien3us - http://www.openoffice.org/license.html)
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http://www.7-zip.org/license.txt
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html

5. Free Commander (muneH3us
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5 % d0%bd %d0%b7 %d0
%b8%d1%81/)

6. Google Chrome (muueH3us
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cB000IHOM 10CTYyTIE)

8. Mozilla Firefox (stuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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https://freecommander.com/ru/лицензия/
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5. IIEPEYEHb OCHOBHBLIX 1 JOINIOJHUTEJIbHBIX NTHOOPMAILIMOHHBIX
NCTOYHHUKOB, HEOBXOAMMBIX JIJI1 OCBOEHUA JUCLUITIIMHBI
BbJ1.06 ECTECTBO3HAHUE

5.1 OcHoBHas JquTEpaTypa
1. EcrectBo3nanue. 10 knacc. ba3zoBbiit ypoBens : yueOnuk / O. C. ['abpuensn, U.
I'. Octpoymos, H. C. Ilypsimesa u ap. — 3-e usa., crep. — M. : [lpoda, 2014. — 334 c. —
ISBN 978-5-358-13366-2.
2. EcrectBo3nanue. 11 knacc. ba3oBsiit ypoBHb: yuebnuk / O. C. I'abpuensn, U. T'.
Octpoymos, H. C. IlypsimeBa u ap. - 2-e usa., ucnp. - Mocksa: [dpoda, 2014. - 334 c. -
ISBN 978-5-358-14599-

5.2 lomoiHUTEIbHAA JIUTEPATYPA

1. Caenko, O. E. EctecTBo3HaHme [DneKTpoHHBIN pecypc] : ydebd. mocodue /
O.E.Caenko, T. II. Tpymmuna, O. B. Apytionsn. — M. : KuoPyc, 2015. — 364 c. — (CIIO). —
ISBN 978-5-406-04314-1. https://www.book.ru/book/916518.

2. Tuxommupona C. A. ®u3zuka. 10 k1. : yueOHUK. ba30oBbIil U yriyOieHHbIH YPOBHH /
Tuxomuposa C. A., AABopckuii b. M. - M. : Muemo3uHa,2015. - 312 c. - (®TOC).

3. Tuxomupona C. A. ®usuka. 11 k1. : yueoHuk. bazoBslii u yrimyOneHHbIN ypoBHHU /
Tuxomuposa C. A., AABopckuii b. M. - M. : Muemo3susna, 2015. - 319 c. - (®I'OC).

4. Taopuensn, O. C. Xumus : y4eOHMK MJI1 CTYAEHTOB OOpa30BaTEIbHBIX
yupexaennin CIIO / O. C. TI'abpuensu, U. I'. OctpoymoB. — 12-e uzn., crep. — M. :
Axkanemus, 2014. — 336 c. : [16] n. uB. umin — (IIpod. oOpazoBanue). —
(ObmeobpazoBatenbHbie qUCIUIUIMHBI). — [SBN 978-5-4468-1080-2.

5. Koncrantuno, B. M. buosnorus : y4eOHUK JUIsi UCIOJNB30BAaHUS B y4eOHOM
mporiecce 00pazoBar. YyUpEKACHUN, peaM3yOIIMX 00pa3oBaTeIbHYI MPOrpaMMYy CpEl.
(moxHOrO) 0011, 00pa3oBaHMs B MpeJenax OCHOBHBIX Mpod. obpazosar. nporpamm HIIO u
CIIO c yuerom npoduist mpod. o6pazoBanus / B. M. Koncrantunos, A. I'. Pe3anos, E. O.
®daneena ; noa pea. B. M. KoncrantunoBa. — 8-¢ usj., crep. — M. : Akagemus, 2014. — 320
c. — (ITIpod. o6pazoBanue. Obmeoopazoar. gucturinHbl). — ISBN 978-5-4468-0779-6.

6. BumnskoBa, E. A. ®usuka : cOopuuk 3aaad : EI'D, onumnuasnsl, 5Kk3aMeHbI B BY3.
[DnexkTpoHHbIN pecypc]. — DnekTpoH. gaH. — M. : U3natensctBo "Jlaboparopus 3HaHuii",
2015. — 339 c. — Pexum gocryna: http://e.lanbook.com/book/66347

7. Kyzuenos, C.1. CrnpaBounuk no ¢usuke : yueoHoe nocodbue / C.W. Ky3neros,
K.. Porozun. - Tomck : M3narenbctBo TOMCKOT0O MOJIUTEXHUYECKOTO YHUBEpcUTeTa, 2014.
- 220 c. : wun., tabn., cxem. - buGmumorp. B kH.. - ISBN 978-5-4387-0443-0 ; To xe
[DnexTponnsblit pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=442117

8. A6auues, C. K. KoHneniun coBpeMEHHOTO €CTECTBO3HAHMS: KOHCIIEKT JICKITUI
[Dnexrponnblii pecypce] : yueb. mocodue / C. K. Abauunes. — PoctoB-nHa-Jlony : deHUKC,
2012. — 352 c. — (Bwicum. oOpaszoBanme). — ISBN 978-5-222-18878-1. — URL:
http://biblioclub.ru/index.php?page=book_red&id=271493&sr=1.

9. Hxonnukona, H. 1. KoHuenuuu coBpeMEHHOr0 €CTECTBO3HAHUS [DIEKTPOHHBIM
pecypc] : yae6. mocobue / H. Y. Uxonnukosa. — M. : IOnuTH-/lana, 2015. — 287 ¢. — ISBN
978-5-238-01421-0. — URL:
http://biblioclub.ru/index.php?page=book_red&id=115158&sr=1.
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5.3 llepnoanuyeckue U3IaHUusA

1. Bonpocs! ecrectBo3Hanus. — URL:
https://e.lanbook.com/journal/2310#journal_name

2. YueOHbIil 3KcriepuMeHT B oOpazoBanuu. — URL:
https://e.lanbook.com/journal/2335#journal_name

3. 3nanue-cuna. — URL:
http://biblioclub.ru/index.php?page=journal_red&;jid=220412.

4. KBantuk. — URL: https://e.lanbook.com/journal/2409#journal_name

5. Hayka u »xwu3nb. — URL:
http://biblioclub.ru/index.php?page=journal_red&;jid=441231.

6. DKcriepuMeHT U UHHOBalMK B mikoJie. — URL:
http://elibrary.ru/contents.asp?issueid=1513931.

7. Bectnuk IlckoBckoro rocyaapcrsenHoro ynusepeurera. Cepusi: EcrecTBeHHbIE U

¢duszuko-maremarnueckue Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511.

5.4 UnrtepHeT-pecypcebl

1. OBC «YHuBepcuterckas Oubnmoreka ONLINE» : caiit. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. ObC uznarenncrBa «Jlanby : cait. - URL: http://e.lanbook.com.

3. Hayunas »snexktponHas OubOmmoreka «eLibrary.ru» : caiit. — URL:
http://elibrary.ru/defaultx.asp.

4. baspl mannbix xommanun «Hct Boero» [pazmen: Ilepuoamueckue u3nanus (Ha
pycckom s3bike)]: caiiT. — URL: http://dlib.eastview.com.

5. DnektponHas OubOnnortexka «Grebennikony» [pasgen: XypHaibl (Ha pycckoMm
s3bike)] : caitt. — URL: http://grebennikon.ru/journal.php.

6. ®DepnepanvHas wuHPOpManMOHHas cuctemMa «EaumHOE OKHO JgocTyma K
oOpasoBatenbHbIM pecypcamy : cait. — URL: http://windowedu.ru.

7. denepanbHbIN LIEHTP UHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMOP) :
caitt. - URL: http://fcior.edu.ru.

8. Enumnas xomnexius 1udpoBbIX 00pasoBaTelbHbIX pecypcoB : calT. — URL:
http://school-collection.edu.ru. \DenepanbHblii  LEHTp  00pa3oBaTEIbHOTO
3akoHonarenbeTBa : caT. — URL: http://www.lexed.ru.

9. OunuknonenuyM :  OHmmkioneaun. CroBapu. CnpaBounuku //  OBC
«Yuusepcurerckas o6uomuoreka ONLINEY : caitt. — URL: http://enc.biblioclub.ru/.
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6 METOJINYECKHE YKA3ZAHUS OBYYAIOIUMCSI IO OCBOEHUIO
JTUCHMIJIUHBI

VYyammecs Uisi MOJTHOLEHHOTO OCBOEHUs yueOHoro kypca «EcrecTBo3HaHue»
JOJDKHBl  COCTABJIATH KOHCIIEKTHI KaK IIpU IPOCIYIIMBAaHUM €r0 TEOPETHYECKOU
(JIeKIMOHHOM) YacTu, Tak U INpH IMOArOTOBKE K INMPAaKTHUYECKUM 3aHATUAM. JKenareisHo,
YTOOBI KOHCIIEKTHI JIEKLIUNA U CEMUHAPOB 3aIIUCHIBAJIUCH B JIOTHYECKOM MOCIEA0BATENbHOCTH
U3y4eHHUs] Kypca U COJAEp)KaJuChb B OIHOW TeTpaau. OTo olecneduT Oosee MONHYIO
HOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHATUSAM, TAK U CECCHOHHOMY KOHTPOJIIO 3HAHUH.

CamocrosaTenpHass paboTa yuamuxcs sBISeTcsS BaxHeWmed ¢opmol ydeOHO-
MO03HABaTeNIbHOTO Ipouecca. Llenp 3aganuii 11 caMOCTOATENbHOM pabOThl — 3aKPENUTh U
pacIIMpUTh 3HAaHUS, YMEHUS, HAaBBIKM, IPHOOPETEHHbIE B pE3yibTaTe H3YUYCHUS
JOUCLUIUIMHBL;, OBJIAJETh YMEHHUEM HCIIONIb30BaTh IOJIYYCHHbIE 3HAaHUS B INPAKTHYECKOU
pabdoTe; NOJYyYNUTh EPBUYHBIE HABBIKM MPO(ECCHOHAIBHOMN €SI TETbHOCTH.

Hauanom opranuzanuu iro00i caMOCTOSTEIbHONH pabOThl JOJKHO OBITH MPUBHUTHE
HABBIKOB M YMEHUU IPaMOTHOM paboThI ¢ yueOHOIM U HAyYHOU JTUTEpaTypoil. DTOT Impolece,
B IEPBYIO OYEpPEIb, CBA3AH C HAXOXKICHHUEM HEOOXOJUMOM MJisi YCHEIIHOIO OBIIAJEHUs
y4eOHBIM MaTEpHUaJiOM JHUTEPATypor. Yualiuiics MOJMKEH HM3y4yUTh CIHCOK HOPMATHUBHO-
IIPAaBOBBIX AKTOB M SKOHOMMYECKOM JIUTEpaTypbl, PEKOMEHAYyeMbIH 1O Yy4eOHOM
IUCUUIUIMHE,  yMETh  TOJb30BaThCs  (QoHAaMM  OMONMOTEK M CIPAaBOYHO-
oubmuorpaduuecKUMH U3TAHUSIMH.

3amaHus JUIs CaMOCTOATENbHON pabOThl BBIMOJHSIOTCS B MUCBMEHHOM BHJE BO
BHeayIuTOpHOE Bpems. Pabora 1o/MKHA HOCUTH TBOPYECKHM XapakTep, MpH €€ OLEHKE
MpernojaBaTeb B MEPBYIO OYEpedb OLEHHUBAET OOOCHOBAHHOCTh M OPHUTMHAIBHOCTH
BbIBOJIOB. B mnuceMeHHONl pabore mo TeMe 3aJaHus yYalluiicsl JOJDKEH TMOJHO U
BCECTOPOHHE PaCCMOTPETh BCE ACHEKThI TEMBI, YETKO COPMYIUPOBATH U apTyMEHTUPOBATH
CBOIO TMO3UIUI0 TO UCCIEAYEeMbIM BoOMpocaM. BpIOOp KOHKpPETHOTO 3aJaHus s
CaMOCTOSITENIbHON PaOOThl MPOBOAUT MPENoAaBaTeb, BEAYUIUN MPaKTUUECKHE 3aHATHS B
COOTBETCTBUU C MIEPEYHEM, YKA3aHHBIM B IIJIaHAX NMPAKTUYECKUX 3aHATUH.

Obwue npasuna 6bINOIHEHUSA NUCLMEHHBIX pabOm

Ha nmepBoM 3aHATHUM CTYAEHTBHl JOJDKHBI OBITh MPOUH(DPOPMHUPOBAHBI O
HEOOXOJIMMOCTH COOJIIOJIEHUSI HOPM aKaJIeMUYECKOM STHUKM M aBTOPCKUX IMpaB B XOJeE
oOyueHwus. B yacTHOCTH, IPEeIOCTaBISIOTCS CBEICHUS:

- oOrmras nHpopMalrs 006 aBTOPCKUX MPaBax;

- IIpaBUJIa LUTUPOBAHMS;

- npaBuiia 0OPMIIEHUS CCHUIOK;

Bce wumMmerommecs B TEKCT€ CHOCKHM THIATENBHO BBIBEPSIOTCS U CHA0XKAIOTCS
«azpecamm».

Henonmyctumo BKIIOYaTh B CBOIO pabOTy BBIIEPXKKH M3 pabOT APYTrUX aBTOpOB 0e3
yKa3aHUs Ha 3TO, MEpPecKa3blBaTh UyXYl0 paboTy OJIM3KO K TEKCTy 0e3 OTCBUIKM K HEH,
UCTIOJIb30BaTh Yy)KHE HJeH 0e3 yKa3zaHUs MEPBOMCTOYHHUKOB (3TO KacaeTcs U MH(GOpMaInH,
HaiinenHoii B uTepHete). Bee cimyuan minaruara 10KHBI OBITh HCKITIOYCHBI.

CnucoK MCHOJIb30BAHHOW JIMTEPATYpPhl JIOJDKEH BKIIOYATh BCE HCTOYHHMKHU
uH(pOpMaLIMK, U3YYCHHbIE U TPOpPabOTaHHBIE CTYJEHTOM B MPOIECCE BBHIMOIHEHUS PabOThI,
U 1okeH ObiTh coctaBieH B cooTBeTcTBUH ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduueckas
ccpiika. O61mue TpeOoBaHus U IPABUIIAY.

Tpebosanus k nanucanuio pegpepama
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Pedepar mo pmaHHOMY Kypcy SBISIeTCS OJHUM M3 METOJOB OpraHU3alNU
CaMOCTOSTENBHON PaOOTHI.

Tembl pedepaToB SIBISIOTCSA JONOJHUTENBHBIM MAaTEpUAIOM Ul M3YYEHUS JTaHHON
TUCHUILIUHEL. Pedepat orieHrBaeTCs B 0JIMH OaJlT B OLIEHKE UTOTO YK3aMeHa

Pedbepar momkeHn ObITh TOATOTOBJIEH  COTJIACHO  TEMe,  IMPEAJIOKEHHOMN
npenojaaBateneM. JlomyckaeTcsi CaMOCTOSITENbHBIM BBIOOp TeMbl pedepara, HO IO
COTJIACOBAHUIO C MPETO/IaBaTesIeM.

Jns nHanucanust pedepara CTYAEHT CaMOCTOSTENBHO TOIOMPAET MCTOYHUKHU
uH(popMaMM 1O BBIOpaHHOM Teme (MTepaTypa ydeOHas, nmepuoauudeckas u MHTepHeT-
pecypchl)

O06neM pedepata — He meHee 10 cTpanull popmara A 4.

Pedepat nomkeH uMeTh (TUTYJIBHBIN JIUCT, COAEPKAHUE, TEKCT JOJIKEH ObITh pa3ouT
Ha pasJenbl, COTJacHO COJEP/KaHHIO, 3aKIIOUEHHUE, CIUCOK JIUTEPATypbl HE MEHee S
HUCTOYHHKOB)

O6cyxnenne Tem pedepaToB MPOBOAUTCA HA TEX MPAKTUUYECKUX 3aHATHUSX, IO
KOTOpPBIM OHM pacIpejesieHbl. DTO sBIsSEeTCs 00s3aTeNbHbIM TpeOoBaHueM. B ciydae He
MpeAcTaBieHUss pedepara COINIACHO YCTaHOBICHHOMY rpaduky (0€3 yBaKHTEIbHOU
MIPUYMHBI), ydanuiicsi 00s3aH MOArOTOBUTH HOBBIN pedepar.

Nudopmanus mo pedepaty He momkHa mnpesbimarh 10 MunyT. BwicTymaromimii
JOJKEH MOATOTOBUTH KPATKUE BBIBOJBI 110 TeMe pedepaTa Jiisi KOHCIIEKTUPOBAHMUS.

Cnauga pedeparta npemnoaaBareinto 00s13aTeNbHA.

7.0HEHOYHBIE CPEJACTBA JUI1 KOHTPOJIA YCIIEBAEMOCTH

7.1 llacnopT )oHIA OLIEHOYHBIX CPEICTB

Ne HanmenoBanue oieHOYHOTO
i KonTponupyemsle paszniesns! (TEMbl) JUCIHUIUIMHbI cpescTBa
Pasznen 1. dusuxka
1 MexaHuka Jlab. pabora
2 MonekynspHas pu3uka ¥ TepMOAMHAMHUKA [Ipakr. pabora
3 DneKTpoguHAMHKA [IpaxT. pabora
4 CtpoeHue aToMa U KBaHTOBasi pU3MKa [IpaxT. pabora
5 OBONIOIMS BCEJIICHHOM [Ipakr. pabora
Paznen 2. Xumust
OCHOBHBIE IOHATHSL U 3aKOHBI XUMHUH Pegepar
[lepuoanueckuii 3aKOH Koncnekr
CrtpoeHue BeliecTBa [TpaxT. 3aHsTHE
Boga. PacTBopbl JIa0. pabota
XHWMHYECKUE PEAKIIUN [Ipakt. 3aHsTHE
Knaccudukanuss HeopraHu4ecKux CoeTMHeHUN ITpakT. 3ansTHE
MeTaJiabl 1 HEMETaJUIb ITpakT. 3ansTHE
YrieBoaopoibl IIpakT. 3ansiTHE
Kucnoponacoaep:xaime opraHn4ecK1e BEIECTBA. ITpakT. 3ansTHE
A3oTcojieprkaliie OpraHu4eckie CoeTMHEeHNs [IpakT. 3ansTHE
XUMUS U KU3Hb. XUMHUSL B OBITY KoHncnekr
Pasnen 3. buosorus
Bsenenue [Ipakr. 3aHsTHE
Krertka. ITpaxT. 3ansTue
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Ne HauMeHnoBaHue O1IEHOYHOT'O
KonTtpomupyemsie paziesnst (TEMbI) TACITUATLTAHBI
/1 cpelcTBa

Pa3nen 1. ®usuka

Jla6. pabora
Opranusm [IpakT. 3ansTHE
Bun IIpakT. 3ansiTHe
[IpaxT. 3ansTue
DKOCHUCTEMBI
Jla6. pabora

7.2 KpuTepum OLeHKH pe3yJbTAaTOB 00y4YeHUs

KoHTponb 1 olLieHKa pe3ysbTaTOB OCBOEHUS YyU€OHOM TUCIUILIUHBI OCYIECTBIISETCS
IpernojaBaTeieM B Ipoliecce MPOBEACHUS NPAKTUYECKUMX padoOT, TECTUPOBAHMS,
cobeceloBaHMs IO Pe3yJbTaTaM BBINOJHEHUS JIA0OPATOPHBIX PadOT, a TaKKe PpEIICHUs
3aja4, COCTaBJeHUs pabouux TaOJIMIl U TOATOTOBKH COOOIIEHHUN K YpOKY. 3HaHHS
CTYJEHTOB Ha NPAaKTUYECKUX 3aHATUAX OLEHUBAIOTCS OTMETKAMHU «OTIIHYHO», «XOPOILIOY,
«YZOBJIETBOPUTEIIBHO» U «HEYIOBIECTBOPUTEIBHO.

OneHka «OTIMYHO»  BBICTABJSIETCS, KOIJA CTYAEHb IIOKa3blBaeT TIyOoKoe
BCECTOPOHHEE 3HAHME pa3jena JUCHUIUIMHBI, O0s3aTeNIbHOM W JIONOJHUTEIbHOU
JUTEpaTypbl, apryMEHTHPOBAHO W JIOTMYECKH CTPOMHO M3JIaraeT MarTepualg, MOXKET
IIPUMEHATH 3HAHUS IS AHAJIN3a KOHKPETHBIX CUTYallUM.

OneHka «XOpoILIOo» CTaBUTCS IpU TBEPABIX 3HAHMAX pas3jiena JUCLUIUIMHEI,
o0si3aTeNbHOM  JHUTEpaTypbl,  3HAKOMCTBE C  JONOJHHUTEIBHOW  JIUTEpaTypoH,
apryMEHTHPOBAaHHOM M3JI0)KCHHM MaTepualla, YMEHMM NPUMEHUTh 3HAHWS U1 AHAJIN3a
KOHKPETHBIX CUTYalU.

OneHka «yZOBJIETBOPUTEIBHO» CTaBUTCS, KOTJA CTYAEHT B OCHOBHOM 3HAeT paslell
JUCLUTIIINHBI, MOKET MPAKTUYECKH IPUMEHNUTH CBOY 3HAHUS.

OneHka «HEyTOBIETBOPUTENIBHO» CTABUTCS, KOTJAa CTYIACHT HE OCBOWJI OCHOBHOTO
coJiepKaHusI IpeIMeTa U ¢1a00 3HaeT U3ydyaeMblid pa3aes IUCIUILTHHBL.

7.3 OueHo4HbIe CpPeACTBA AJsl MPOBeAeHUS TeKylell aTTecTalun

B nanHoM pa3jgesie npUBOAATCH 00pa3subl OLEHOYHbIX cpeacTB. IloaHbIH
KOMILUIEKT OLEHOYHbIX CPeACTB NPUBOAUTCH B DOH/Ie OLIEHOYHBIX CPEACTB.

Texymuii KOHTPOJIb NPOBOAUTCA B (popMme:
-(poHTANBHBIN OMPOC
-UHJIUBUIYJIbHBIA YCTHBINA OMPOC
-MMUCbMEHHBI KOHTPOJIb
-TECTUPOBAHUE 110 TEOPETUUECKOMY MaTeEpUay
-npaKTHdeckas (JlaboparopHas) pabora
-3amuTa pedepara
-3aIIMTa BBIIOJHEHHOTO 3aJaHMsl,

o IIpumepsnt

dopma IIpakTryeckuii JInunple KadecTBa puMep

3HaHuA YMeHnus OLICHOYHBIX
aTTeCTalluu OIIBIT (BIAJICHUE) | CTyZAEHTa

CPEICTB
VYcerHbid KoHTpons 3HaHMit OreHKa yMEHUSA Ornenka HaBBIKOB | OreHKa KoHnTponbHble
(MMCBMEHHBIH) | MO OTIpe/IeIEHHBIM paznuyarhb paboTEI ¢ CrocoOHOCTH BOIIPOCHI 110
onpoc no | npobiemam KOHKDPETHBIE JUTEPATypPHBIMU OIIEPaTUBHO U TeMaM
KayeCTBEHHO
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TeMaM MOHTHSA HCTOYHHKAMHU OTBEYaTh Ha MpUIIATaloTCs
MIOCTABJICHHBIE
BOIIPOCHI
Pedeparsr Kontpons 3HaHui OreHka yMeHHs Ouenka HaBbIKOB | OueHka Temsr
IO ONIPECIEHHBIM | pa3inyaTh paboTsl ¢ CIOCOOHOCTH K pedeparos
npoGiemam KOHKpETHBIE JUTEpaTypHBIMH CaMOCTOSATENILHOM | MpHiIaratoTcs
MOHSATHUS HUCTOYHHKAMU pabore n aHanmu3y
JIUTEPaTYPHBIX
HCTOYHHUKOB
[paktraeckue | CMBICT HOHSTHIA OrnmcheBaTs U Hagpikamm: Ornenka Tewmsl pabot
(;mabopaTOpHBI | €CTECTBEHHOHAYYHOE | OOBSACHATH OIFICAaHMS U CcrocoOHOCTH TIPHIATaoTCs
) paboTHI SIBJICHUE, TUIIOTE34, €CTeCTBCHHOHAYYH | OOBSCHEHHS OTIePaTUBHO U
3aKOH, TEOPHS, bIC SIBIICHUS U €CTECTBCHHOHAYYH | KAa4eCTBEHHO
BEIECTBO, CBOICTBA TeI: BIX SIBJICHUI 1 pemaTb
B3aUMOJICHCTBHE, JIBUOKEHHUE CBOWCTB TeJ: MOCTaBJICHHBIE Ha
SJIEKTPOMAarHUTHOE HeOEeCHBIX TeN U JIBVDKEHHUE MPaKTHYECKUX U
TI0JIe, BOJIHA, JOTOH, | MCKYCCTBEHHBIX HEOECHBIX Tel 1 71ab0paTOPHBIX
aToM, aTOMHOE€ S 1po, CITyTHUKOB 3CMHI/I; HCKYCCTBEHHBIX pa60Tax 3aJa4u u
HMOHHM3HUPYIOIIIHE CBOJCTBA ra3oB, CITyTHHKOB 3eMIIM; | apTyMEHTHPOBaTh
W3JIy4EHUs], IUIAHETa, | KUIAKOCTEH U CBOJCTBA ra3os, pe3yIbTaThl
3BE371a, TAIAKTHKA, TBEPBIX TET, KUZIKOCTEH 1
Bcenennas; JNMEKTPOMArHUTHY | TBEPABIX TET;
9KOJIOTUYECKHE 10 MH/YKIHIO, SNEKTPOMATHUTHY
ACTICKTHI pactpocTpaHeHHe | 10 HHAYKIIMIO,
UCTIONIb30BAHUS 3NEKTPOMArHUTHBI | PAacIIPOCTPAHEHHUE
YIIIEBOJIOPOIHOTO X BOJIH; BOJIHOBbIE | 3JIEKTPOMAarHUTHBI
CHIpbs. 3HaHUE CBOICTBA CBETA; X BOJIH; BOJIHOBBIE

CTPOEHUS KIIETOK,
OCHOBHEIX
croco0oB
Pa3MHOXCHUS
OpTaHH3MOB,
CTaJuii OHTOTreHe3a
Ha TIpuMepe
4enoBeKa, IPUYHH,
BBI3BIBAIOIIHAX
HapYIICHUS B
pa3BUTHH
OpTraHU3MOB.
3HaHHe COCTaBa,
CTPOCHUS U 00X
CBOMCTB
Ba)KHEHIITHUX
KJIaCCOB
HEOPTaHMYECKUX H
OpTaHUYEeCKHUX
COCUHEHNM,
HCKYCCTBEHHBIX U
CHHTETHYECKHUX
TIOJINMEPOB.

CMBICIT
€CTECTBCHHOHAYYHBI
X 3aKOHOB
KJIaCCHYECKOM
MEXaHUKH,
BCEMHPHOTO
TATOTEHHS,
COXpaHEHUsSI SHSPTUH
HMITYJIbCA U
AIIEKTPUIECKOTO
3apsa,

M3ITy4eHue U
TMOTJIONIEHUE CBETa
aToOMOM,;
hoTtoaddext;
YcranaBiauBaTh
3aBHCUMOCTD
CBOWCTB
XAMUYECKUX
BEIIECTB OT
CTPOCHUS aTOMOB
obpa3zyronmx ux
XUMUYECKHUX
2JIEMEHTOB.
OOBICHATH
3aBUCHUMOCTh
CBOJICTB BEIECTB
OT UX COCTaBa U
CTPOCHUS
KPUCTAJUTHIECKUX
PEIIETOK.
OOBICHATH
XUMHYECKUE
ABJICHHSI,
MIPOUCXOISIINE B
npupoze, ObITy u
Ha TIPOM3BOJICTBE.
OreHnBaTH
BIIASIHHE
XUMHYECKOTO
3arps;3HEHUS
OKpYyXarouieu
cpensl Ha
OpTraHu3M
YyeJ0BeKa 1

CBOJICTBA CBETA,
U3ITydeHNe U
TIOTJIOIIIEHUE CBETa
aTOMOM,;
(boTtoadpdexT;
VcTaHoBIIeHUS
3aBHCHMOCTH
CBOMCTB
XUMHYECKUX
BEIIIECTB OT
CTPOEHHS aTOMOB
00pa3yrommx ux
XUMHYECKUX
DJIEMEHTOB.
OOBsICHEHMS
3aBHCHMOCTH
CBOMCTB BEIIIECTB
OT MX COCTaBa U
CTPOCHUS
KPUCTaJUTHICCKAX
peIIeToK.
OOBsIcCHEHHS
XUMHYECKUX
SIBIICHUH,
MIPOUCXOJIATINX B
pupoje, OBITY U
Ha TIPOU3BOJICTBE.
O1neHuBaHus
BIIMSIHUS
XAMHAYECKOTO
3arpsi3HEHUs
OKpYyXaromien
Cpelpl Ha
OpTaHu3M

30




TCPMOIMHAMUKH,
SIIEKTPOMArHUTHOM
WHYKIIHH,
¢dotoaddekra;
KOJIMYECTBEHHBIX
3aKOHOB XHUMHU
[lepnonuueckuit
3aKOH
J.M.MennenceBa
BKJIaJ] POCCUMCKHX U
3apyOSKHBIX
YYCHBIX, OKa3aBIITHX
HauboIbIIEe
BJIMSIHUC Ha Pa3BUTHE
€CTECTBO3HAHMS

JIpyTHUe )KUBbIE
OpraHu3MBI;
aHATM3UPOBATH U
OLICHUBATh
pa3IUYHbIE
THUIIOTE3bI
TIPOMCXOXKICHUS
JKM3HM Ha 3eMiIe;
TIPOBOTUTH
omucaHue ocoOei
OIHOTO BHJA 110
MOP(OJIOTHIECKO
MY KPUTEPHIO.
Ot1vnyath
TUIIOTE3BI OT
Hay4YHBIX TCOPUH.
Jlenathb BBIBOJIBI HA
OCHOBE
SKCTICPUMEHTAIIbH
BIX JIAHHBIX.
[puBoauTs
TIPAMEPEI,
MOKA3bIBAOIIIHE,
YTO: HAOIOJICHUS U
IKCTIEPUMEHT
SIBJISIFOTCS. OCHOBOM
JUTS. BBIZBHOKEHUS
TUIIOTE3 U TEOpUil,
TMO3BOJISIIOT
TIPOBEPUTH
HCTHHHOCTD
TCOPETHIECKIX
BBIBOJIOB;
€CTeCTBCHHOHAYYH
ast TeOpHS TaeT
BO3MOKHOCTD
OOBSACHITH
HU3BECTHBIC
SIBTICHHIS] TIPUPO/TBI
1 Hay4HbIe (aKTHI,
TIpe/ICKa3bIBaTh
€llle HEU3BECTHRIC
SIBIICHUS

YyeJoBeKa u
JPYTHUE KUBBIC
OpTaHU3MBI;
aHaM3a u
OIICHUBaHHUS
Pa3IMYHBIX
TUIIOTE3
TIPOUCXOKACHUS
JKM3HH Ha 3eMIIe;
MIPOBEACHUS
omucaHus ocodeit
OJIHOTO BHJIA 10
MOP(OIOTHUECKO
MY KPUTEPHIO.
OT/IMYKs THITOTE3bI
OT Hay4HBIX
TCOPUH.

Jlenath BEIBOJBI HA
OCHOBE
SKCTICPUMEHTAIEH
BIX JIAaHHBIX.
IIpuBoauTh
TIPUMEPEI,
MOKAa3bIBAOIIHE,
YTO: HAOJTIOIEHS 1
SKCTICPUMEHT
SIBJISIFOTCSI OCHOBOM
JUTS BBIJIBHOKCHUS
TUIIOTE3 U TEOPUH,
TTO3BOJISTIOT
TIPOBEPUTH
HWCTHHHOCTD
TEOPETUICCKUX
BBIBOJIOB;
€CTeCTBCHHOHAYYH
ast Teopust 1aeT
BO3MOYKHOCTB
OOBSICHITH
HU3BCCTHHIC
SIBJICHUS! TIPUPOJIBL
Y Hay4IHBIC (DaKTHL,
TIpeICKa3hIBaTh
ellle HEU3BECTHEIE
SIBIICHUS

TectupoBanue

KouTpons 3Hanmit
TI0 OIIPE/EICHHBIM
mpobiemMam

OueHka yMeHUst
pa3nuJartb
KOHKpPETHBIE
ITOHATHUS

O11eHKa HAaBEIKOB
JIOTHYECKOTO
aHaau3a u
CHHTE3a NpHU
COMOCTaBJICHUHU
KOHKPETHBIX
THOHATHH

OneHka
CII0OCOOHOCTH
OTIePaTUBHO U
Ka4eCTBEHHO
OTBEYaTh HA
[IOCTABJICHHBIE
BOTIPOCHI

Bomnpocsl
NpUIIararoTCs

IIpumepHBIe TeCTOBBIE 3aJaHUA
no usuke:
1. IIpouiecchl, KOTOPbIE XapaKTEPU3YIOTCS ONPEAEIEHHON TOBTOPSIEMOCTHIO BO BPEMEHHU

1. BomHa

2. mepeMenieHue
3. xonebaHus
4. uMmmyInbc
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2. BenuuuHa A B ypaBHEHHH > 3= &g

1. ammutyna
2. 4actoTta
3. mepemMeneHue
4. UMKIMYECKas 4yacToTa
3. Benmunna @ B ypaBHEHHH > = = ¥

1. ammiuryna

2. yacTtoTta

3. mepeMelieHue

4. 1HUKINYEcKas 4acToTa

5.

10 XUMHUH
1. MakcuMaibHas 3JeKTPOHHAs €eMKOCTh P-TIOTypOBHS paBHa
1).2 2) 4,
3) 6; 4) 8.

2. DIIEKTPOHHOE CTPOEHUE HEUTPAILHOTO aTOMA XKENe3a COOTBETCTBYET KOH(HIypaluK
a) 1s? 2s?2p%3s23p®3dSas?;

0) 1s? 25s22p®3s23p®3d?;

B) 1s? 2522p®3s23p®3d74s!;

1) 1s? 2522p®3s23p3d°4s!dp!.

3. Kakoe yTBepkaeHHE OMIMO0YHO?

1) 'maBHOE KBaHTOBOE YMCIIO N OMPEAETSeT YIHEPTHUI0 OPOUTAIIA U IPUHUMAET 3HAUeHUs 1,
2,3...0.

2) CornacHo npunnuiy [laynu Ha KaXa0i aTOMHOM OpOUTATM MOKET HAXOJUTHCS HE
0oJiee ByX JEKTPOHOB C aHTHIAPAIICTbHBIMH CITMHAMH.

3) B cooTBeTCTBUU C IEKTPOHHBIM CTPOCHUEM aTOMOB CEJICH U XPOM OTHOCSITCS
COOTBETCTBEHHO K p- U d-371eMeHTaM.

4) Atomsl hocopa B OCHOBHOM COCTOSTHUM UMEIOT OJIMH HECITAPECHHBIN 3JIEKTPOH.

0 OUOJIOTHUU:

1. DHepreruueckas, 3amnacaronias, 3alldTHasL, CTPOUTENbHAs, PETYISTOPHAS] — 3TO

(GYHKIHH. ..
1. munmuaoB 2. OeIKOB
3.yrJieBoioB 4. BuTaMHUHOB

3. 'moGyna — 370 ... CTpyKTypa OEJIKOB.
. IEpBUYHAs 2. BropuuHnas
. TPeTUYHAs 4. YerBepTuuHas

U =

3. Kietku ¢ xopoio ohopMIIEHHBIM SIAPOM
. DYKapuOTHI 2. l'ameTsl
. aHa?POOBI 4. TIpokapHoThI

W —
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IIpumepHbIe BONPOCHI 1JIsl IPOBEIEHUS YCTHOIO ONPOca (KOHTPOJIbHBIX PadoT)
1.MeToasl IATOJIOTUHN

2. Knerounas teopus T. llIBanna

3.OCHOBHBIE MOJIOKEHUSI COBPEMEHHOMN KJIETOUHOU TEOPUHU
4. XMHUYECKHE DIIEMEHTHI KJIETKH

5. XuMH4YeCcKue BEIIecTBa KICTKU

6.Bona u e€ posib B KJIETKE

7. MuHepasnbHbI€ BEUIECTBA U UX POJIb B KJIETKE

8. YrneBoibl M UX POJIb B KU3HEAECATEIIBHOCTU KIETKH
9.JIunuel 1 UX POJIb B )KU3HEEATEILHOCTH KIETKH

10. Ctpoenue u GyHKITUN OCITKOB

11. HyknenHoBbI€ KUCIIOTHI

IIpumepHBbIe BONPOCHI 1JIA KOHTPOJISAA CAMOCTOSITEILHOH padoThI

1 . Metpomnorus B npodeccun

2 ®usuka B npodeccun (3HaueHue GU3NKU MpU OCBOCHUH MPOQPECCUM )

3. IlorpemHocTH U3MEPEHUM

4. CKOpOCTH B IPUPOJE U TEXHUKE.

5. l'anuneo [Nanuneit — ocHOBaTeNb TOUHOTO €CTECTBO3HAHUS

6. 3HaueHue oTKphITHIl ['anunes

7. Ucaak HpIOTOH — co31aTenb KIaCCUYeCKOr (PU3nKu

8. Cuiibl B IPUPOJIE U TEXHUKE

9.YIbTpa3ByK U €ro UCMOJIb30BAHUE B MEAUIIUHE U TEXHUKE

10.PafiroakTUBHBIE U3TYYEHUS U UX BO3JCHCTBHUE HA KUBbIE OPTaHU3MBbI
Ilo xumuu

1.BaxxHelmue coeAMHEHNs METAJIJIOB M HEMETAJUIOB B IPUPOJE U XO35MCTBEHHOU
JESTEIIBHOCTHU YEJI0BEKA

2. IIpupoaHble HCTOUYHUKH YIIIEBOAOPOIOB

3. Baxxnennmme coeIMHEHUSI METAJUIOB M HEMETAJUIOB B IPUPOJAE U XO3SIIICTBEHHON
JeSITEIbHOCTH YeJIOBeKa

4. Kpucraminueckue pelieTky BeMEeCTB ¢ Pa3IMUHbIMU BUJIAMH XUMHUYECKOU CBSI3U
5. Posib B KIIeTKE HEOPraHUYECKUX U OPTAaHUYECKUX BEILIECTB
Ilo buonoecuu

1.Bupycsl — Bo30OyauTenu HHPEKIUOHHBIX 3a00JIeBaHUN

2.Bupyc ummynonedpunura yenoeka (BUY). [Ipodunakruka BUU-undeknmn

3. 'eHeTMYECKNE 3aKOHOMEPHOCTH CEIEKIUU

4.Yyenue H.W. BaBuiosa o 1ieHTpax MHOI00Opa3usi U MPOUCXO0XKIEHUS KYJIbTYPHBIX
pacTeHui

5.I'unore3pl NPOUCXOXKACHUS KU3HU

6.I'moGanpHbIe M3MEHEHUs B Onocdepe 1o BIUSHUEM JIeATeIbHOCTH YeIOBEeKa

7.4. OneHoYHbIE CPEACTB /ISl POBEACHUs IPOMEKYTOYHOM aTTecTaluu

IIpomexyTouyHas arrecTanus
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N JInunble IIpumepsr
dopma IpaxTuyeckuii
aTTeCTALUH 3HaHus Ymenus onbIT (BiaeTh) KadyecTBa OLIEHOYHBIX
CTyJeHTa CPEICTB
Hudpdepennu | Konrpons OrneHka yMeHus OreHKa HaBBIKOB Ornenka Bomnpocsr:
POBaHHBIN 3HaHMs 0A30BBIX | MIOHUMATh JIOTHYECKOT0 CHOCOOHOCTH npuaratoTes
3ayer MOJIOXKEHUH B Wi S115013:4% COIIOCTAaBJICHUS U IpPaMOTHO U
obnactn TE€PMUHOJIOTHIO XapaKTepUCTUKU YETKO U3JIaraTh
€CTECTBO3HAHUSA 00BEKTOB MaTepHan
OreHKa yMEHUS O11eHKa HaBLIKOB OreHka 3amaun
pemaTh THIIOBBIC JOTUYECKOTO CIOCOOHOCTH HpUIIATaloTCs
3a7a4d B 00JACTH | MBIIUICHHUS IPU TPaMOTHO H
po(eCCHOHANBHO | PEIICHHUH 3a]ad B YETKO U3JIaraTh
I esITeNbHOCTH obnactu XOJ1 peIIeHus
mpoeCCHOHANBHON | 3amad B 00acTu
JEATEbHOCTH npodeccronans
HOM
JIESITeNTbHOCTH U
apryMeHTHpOBa
Tb PE3YJIbTaThI

7.4.1 HpnMeprle BOIIPOCHI AJIsA IPOBECIACHHUS l'[pOMe)KyTO‘IHOﬁ arTrecraluu

(mud. 3a4erT)

1.
2.
3.

MexaHunueckoe JBHKeHHE. MarepuanbHas Touka. Teno orcuera.
Tpaexropus. Ilyts. Ilepememenne. CKOpOCTb.
PaBHOyCKOpEHHOE TNpsSMOJIMHENHOE JBWKEHHE. YCKOpeHHe. PaBHO3amemsieHHOe

MIPSMOJIMHENHOE IBUKEHUE.

+.

CpoOogHOe majzicHue Tell. Y CKOpeHHe CBOOOHOTO MajeHus. BiausHue yckopeHnit Ha

JKUBBIC OPIraHU3MBI.

e .

PaBHOMEpHOE IBUKEHHE IO OKPY>KHOCTH U €r0 XapakTepucTuku. [lepuos.
YrnoBas ckopocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

OTHOCHUTENBLHOCTh MEXaHUUECKOTO JIBUAKEHUS. CII0)KEHHE CKOPOCTEH.
[Tpunuun neepunn. 3akoHbl HeroTOHA.

JIBr>keHue Tena noJi JeMCTBUEM HECKOJIbKUX cil. CI10)KEHUE BEKTOPOB.
NMnynbe Tena. 3aMKHyTasi CUCTEMA. 3aKOH COXPaHEHUS UMITYJIbCa.
bpoynosckoe amxkenue. uddysusa. Auddys3us B KuBoit nmpupo/e.

Pa3mepsl 1 Maccel Mosiekyn U aToMoB. [locTositHHass ABoranpo. MaeanbHblii ras.
Tepmonuramudeckue mapamerpsl. Jlapinenue rasza. JlaBinerue armocdepsl.
Temneparypa. Tepmonnnamuueckas mkaina KenbBuHa.

Temnepatypnas mkana Llenscus MeaquuuHcKuii TepMOMETD.

BonsHoit map B atmocdepe. AOCONMIOTHAsE U OTHOCHUTENbHASI BIIAXKHOCTh BO3JyXa.

Touxka pocsl.

17.

[Tpubopsl nanst ompeneneHus BIAKHOCTH BO3AyXa. | MTHMEeHHWYecKoe 3HaueHue

BJIAJKHOCTH BO3yXaA.

18.
19.

XapaKTepUCTUKA KUJKOTO COCTOSIHUSL BELIECTBA. BIIMyKHUNM MOPAIOK.
CmaunBanue. Kamumnspaocts. Kanumnsipusie sBieHust B ObITY, IPUPOJIE, OpraHU3Me

YCIOBCKaA.

20.
21.
22.
23.
24.

Kpucrannuyeckue u amopdusie tena. Kpucramiorpadus.
[lepuonnueckuii 3axoH J1.11. Menneneena
Kpucramnmyeckue pemerku

Honnast xuMuyeckas CBA3b

KoBaneHTHas nosisipHast 1 HEMOJISIPHAs XUMUYECKasi CBA3b
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25. ArperatHbie COCTOSIHUS BEUIECTBA

26. VYrieBo1opojibl

27. XKunkue BeuiectBa. Hedth

28. TBepmoe cocTosiHuE BemiecTBa. JKuaKkue KpucTaibl

29. Kaccudukamnus HEOpraHUYeCKUX BEIIECTB

30. Teopwust XUMMUYECKOTO CTPOCHUS OpraHndeckux coequnennii A.M.bytieposa

31. Tlonumepsl

32.  CwmecH BEIIECTB, UX COCTAB M CIIOCOOBI pa3acICHHUS

33. JlucnepcHbIE CHCTEMBI

34.  XuMHUYECKHE peaklUy U UX KiIaccuukanus

35. CKopoCcTh XMMHUYECKOHN peakiuu

36. OOpaTuMble XUMHUYECKHE PEAKIIMA U XUMHUYECKOE PaBHOBECUE

37. OKUCIHUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

38. XuMHUYECKHE UCTOYHUKH TOKa

39. Dnektponus

40. IlpenenbHble U HENPEAEIBHBIE YTIEBOIOPOIBI

41. T'eHeTuka 4enoBeKa

42. Cucrema KpoBOOOpaIlleHUs YeTTOBEKA

43. BrplmenuTenbHas cUCTEMa YEJIOBEKa

44,  JlpIxateabHas CHUCTEeMa YeloBeKa

45. 3peHue U cllyX 4yeIoBeKa

46. Boanblit 6amaHc ¥ QYHKIIMH BOJbI B OPTraHU3ME YeJIOBEKa

47. Bwutamunbel. bone3Hu, oOyCIOBIEHHBIE BUTAMHUHHOW HEIOCTATOYHOCTBIO WM UX
M30BITOYHOCTHIO

48. T'opmownsl. Knaccudukaims u cBoiicTBa TOpMOHOB

49.  ®akTOophl BAMUSIOIINE HA COCTOSIHUE 310POBbS

50. HacneactBeHHsle 3a00J1€BaHUS

7.4.2. IlpuMepHbIe IK3aMeHANMOHHBIE 321a4M HA 3K3amMeH/aud 3a4eT
1) KakoBa xecTKOCTb MPY>KUHBI, €CIH Ipy3 Maccoil 10 Kr pacTAruBaeT NpyKUHY Ha
10 cwm.
1000H/m
2) Kakoii Tpy3 HYXHO mMOJBECUTh K TpyxkuHe k&cTkocThio 1000H/M, uTOOBI
pactssHyTh €€ Ha 20 cM.
3) I'py3 maccoit 3 Kr pactaruBaer npyxuHy Ha 5 cm. Kakum momkeH ObITH Tpys,
KOTOPBIM pacTSHET NPYKUHY Ha 8CM.
[Ipumepsl 3a71a4 ¥ BOIPOCOB K KOHTPOJIBHOU paboTe 0 XUMMUU
1) Vkaxute, Kakoe BELIECTBO SBJISETCA OKUCIUTENEM, KAKOE€ BOCCTAHOBUTEIEM:
Cu + HNO; = Cu (NO3) + NO + H20O omnpeaenure Kod(PPUIMEHTH METOI0M
ANEKTPOHHOTO OanmaHca
2) YkaxuTe, KaKoe BEUIECTBO ABJIAECTCS OKUCIUTENIEM, Kakoe BOCCTAHOBHUTEIEM:
NH3 + Br2 = No + NH4Br  onpenenure k03 pumreHTs METOIOM 3JIEKTPOHHOTO OanaHca
3) Hamumure ypaBHEHHME NPOTEKAIOIIEH PpEAKIMM B MOJEKYJISIPHOM U HOHHO-
MouiekyasipHoM Bujae. OObsicHUTEe mouyeMy oHa npotekaer? KapOoHaT kaius + ruapokcun
Oapust
4) Kakoil TMI KOBaJEHTHOM CBSI3U — IOJIApHAs WJIM HEMOJIsIpHAas — B MOJIEKyJax
cienyromux Bemects? CO;, H2O, H:S, CLO; PCls? K aromam, Kakux 3JI€MEHTOB
CMEINIAIOTCS O0IIKE PIEKTPOHHBIE MAPhI B 3TUX MOJIEKYIax?

35



8 JOITOJIHUTEJIbHOE OBECIIEYHEHUME JUCHUIIJINHBI

IIpunoxenue 1. Kparkuii KOHCIEKT JIEKIIMOHHBIX 3aHATHMI

Aoepnas u mepmosoepHas sHepeemuKa

S nepHbli peakTop — yCTPOMCTBO, B KOTOPOM OCYILIECTBIIAETCS YIIpaBisieMast siJIepHast
LEIMHas Peaklysi, COMPOBOKAAIOIIASACS BbIIECICHUEM SHEpruu. IIepBrlil siAepHBIN peakTop
noctpoeH B aekabpe 1942 B CIIA mon pykooactBom 3. ®epmu. B EBpome mepBbiii
SIEpHBIN peakTop mymieH B Aekadpe 1946 B Mockse noj pykoBojctsom M.B. Kypuartosa.
CocTaBHBIMHM YacTSIMU JIFOOOTO SIIEPHOTO PeakTopa SBIISIIOTCS: aKTUBHAS 30HA C SIACPHBIM
TOIUIMBOM,  OKpY)XEHHasi  OTpakaTelleM  HEHUTPOHOB,  TEIUIOHOCUTENb,  CHUCTEMA
peryaupoBaHusi  LEMHOM  peakiuu, 3alludTa, cucrema  ynpasiieHHs. OCHOBHOM
XapaKTEPUCTUKOU SJIEPHOTO PEAKTOPa SIBISETCS €r0 MOIIHOCTD.

Atomnas snexkrpoctadiusg (ADC) — 3aeKTpOCTaHIINS, B KOTOPO aTOMHasl (siepHast)
SHeprusi mpeodpasyercs B dJeKTpuueckyro. ['eHeparopom sHepruum Ha ADC sBisercs
aTOMHBIN peakTop. Ternao, KOTOpoe BBIJEISAETCS B pEakTOpe B pe3ybTare MEMHON peakinu
JENeHUsT SIEp HEKOTOPBIX TSKEIBIX JJIEMEHTOB MpeoOpa3yeTcs B AJIEKTpodHepruto. B
ornnure ot TOC, paboraronux Ha opranudeckoM Torume, ADC paboTaeT Ha SACPHOM
TorumuBe (B ocHOBHOM 73T0 233U, 235U. 239Pu).

Bruorcnuii u oanvruti Kocmoc

K rpymnme OonbmuX TUIaHET OTHOCATCA IUIAHETHI TUTAHTHl U TUIAHETHI 3E€MHOM
rpymnnsl. K nepeiM otHOcAT IOmnurtep, Carypn, Ypan, Hentyn u IlnyToH, kKO BTOpBIM -
Mepxkypuii, Benepy, 3emutro u Mapc.

Manble 1uanetrsl (AcTepouzibl) — 3TO KOCMUYECKHE Tella pa3MepoM B COTHHU
KUJIOMETPOB U MEHbIIIe, ABIKYyIIHecs BOKpyr CoiHIA MO JJUIMINTHYECKUM opOutam,
PacroIOKEHHBIM, B OCHOBHOM, MexX1y opOutamu Mapca u lOnutepa. Cambie mMalieHbKHE
acTepOUJIbl UMEIOT pa3Mep HECKOIbKO MeHbIe 1 kM. Uncao ManbiX TiaHeT ObICTPO pacTeT
MpU TMEpexo/ie OT KPYHHBIX K MEJIKUM, KOTOPBbIE YK€ MOXKHO CYUTaTh KpPYMHBIMU
METEOPUTHBIMU TEJIaMHU.

3Be3npl B Hamed [Mamaktuke «Mmeunsiii [lyTe» 00pa3yroT eauHYI0 3BE3IHYIO
CHUCTEMY U CIrPYIIHUPOBAHBl B CPAaBHUTEIBHO TECHBbIE CKOIUIeHWs. Hawubonee sipkue u
MAacCCUBHBIE 3BE3/Ibl, a TaKke OOJBIIMHCTBO TYMAaHHOCTEH W Hallla COJIHEYHAash CUCTEMa
HAXOJATCS BOJHM3M TJIOCKOCTH, HO OYEeHb Jalieko OT meHTpa [amaktuku. OHU ABMXKYTCS
BOKpPYT OOIIIET0 IEHTpa TSIKECTHU, KOTOPBIM 00pa3yeTcsi OTPOMHBIM CKOILJIEHUEM 3BE3]] B
snpe. Bokpyr HeTo u coBepIIaeTcsi ABUKEHUE BCeX 3B€3/1, B TOM yucie u ConHia.

Xumuueckas ces3b

HNonHast cBS3b — 4YaCTHBIM ciy4yail KOBaJIeHTHOM, Korjma oOpa3oBaBuiasics
JJIEKTPOHHAS Tapa TMOJIHOCTHIO MPUHAJICKUT O0JIee DICKTPOOTPUIIATEIIBHOMY aToOMYy,
CTaHOBsAIEMYC aHUOHOM. OCHOBOM N1Jisl BBIICJICHHS 3TOM CBSI3U B OTJIEIBHBIN TUIT CIY>KUT
TO OOCTOSITENBCTBO, YTO COEAMHEHUS C TaKOW CBSI3bI0O MOXXHO OINUCHIBATH B
IMEKTPOCTATUYECKOM MPUOTMKECHUH, CUNTAs HOHHYIO CBSI3b 00YCIOBICHHOW MPUTSHIKEHUEM
MOJIOKUTENBHBIX U OTPUIATENbHBIX MOHOB. B3aummoneiicTBHE MOHOB MPOTHUBOIOIOKHOTO
3HaKa HE 3aBUCUT OT HAMpaBlEHUs, a KYJOHOBCKHE CWJIBI HE O0JIaJal0T CBOWCTBOM
HAaCBHIIIEHHOCTH. [103TOMY Ka)kIblii HOH B MOHHOM COEMHEHUH MPUTITUBACT TAKOE UYUCIIO
WOHOB TPOTUBOMOJIOKHOTO 3HaKa, 4TOoOBl oOpa3oBajach KpHUCTAJUIMUECKas pelieTka
MOHHOTO THUIAa. B HOHHOM KpucTaie HeT MOJIeKyJl. Kaplii HOH OKPYKEH OIIPEACIICHHBIM
YUCJIOM HMOHOB JIPYroro 3Haka (KOOpAMHALIMOHHOE YHUCIO HOHa). MoHHBIE mapsl MOTYT
CYyIIIECTBOBATh B Ta3000pa3HOM COCTOSHUM B BHJE MOJSPHBIX MOJeKyd. B razoo0pazHom
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coctossanu NaCl umeeT mumonbHbIH MOMEHT ~3+1072° KM, uTto COOTBETCTBYET CMEUICHUIO
0,8 3apsa snekrpoHa Ha uHy cBssu 0,236 um ot Na k Cl, 1. e. Na®3+C1%8-,

Meramnueckass CBA3b BO3HHMKAaeT B pe3yJdbTare YacTUYHOM JelIOKaIU3aluu
BaJICHTHBIX JJIEKTPOHOB, KOTOPBIE JOCTATOYHO CBOOOJHO JABIMXKYTCS B pELIETKE METaJlIOB,
ANEKTPOCTATHUECKH B3aUMOICHCTBYS C TIOJIOKUTEIBHO 3apsKeHHBIMU HOHaMU. CHUITBI CBSI3U
HE JIOKaJU30BaHbl U HE HAIPABJICHBI, a JIETOKATU3UPOBAHHBIC YJIEKTPOHBI O0YCIOBIUBAIOT
BBICOKYIO TEIUIO- U D3JIEKTPONPOBOAHOCTh. Bogoponnas cBs3s. Ee o0pazoBanue
OoOyCIIOBJIEHO TEM, 4YTO B pe3yjbTaTe CHJIBHOTO CMEIICHHUS JJIEKTPOHHOW TMaphl K
AJIEKTPOOTPHUIIATEILHOMY  aTOMy  aTOM  BOJopoja, obnagaomuii 3¢ HEKTUBHBIM
MOJIOKUTETBHBIM 3apsiIOM, MOXET B3aUMOJICHCTBOBATh C JPYTUM 3JIEKTPOOTPUILIATEIbHBIM
atomoM (F, O, N, pexe Cl, Br, S). DHeprus Takoro sJieKTpOCTaTHUECKOT0 B3aUMOACHCTBUS
cocrapiusger 20-100 xJlx-mons'. BomopomHble CBS3M MOTYT OBITh BHYTPH- H
MEXMOJIEKYISIPHBIMU. BHYTpUMOIIEKyIIsipHast BOJOPOAHAsI CBsI3b 00Opa3yeTcs, HalmpuMmep, B
alleTUJIAllETOHE U COMPOBOXKIAETCS 3aMbIKAaHUEM IIHKIIA.

I'enemuxka

['eneTuka — HayKa 0 HACIIEJICTBEHHOCTH u
U3MEHYUBOCTHU. Hacnedcmeennocms OOBIYHO OMNPEIEISIOT, KaK CIOCOOHOCTh OPraHU3MOB
BOCIIPOM3BOJIUTE cebe MoJ00HOe, KaK CBOMCTBO POAMTENHCKHX OCOOEH mepelnaBaTh CBOU
MPU3HAKA W CBOWCTBA IOTOMCTBY. OTHUM TEPMHUHOM ONPEAEIAIOT TaKXKe CXOJCTBO
POJICTBEHHBIX 0CO0E MeX 1y COOOI.

Y. JapBuH OTMedal, YTO MOTOMKH, KaK MPAaBWJIO, HE SIBISIOTCS TOYHOW KOMHUEH
POJIUTENBCKUX ocobeit, Tak  KaKk  Hapsay  C HACJIEJICTBEHHOCTHIO UM
MIPUCYILA UBMEHYUBOCb, KOTOPAs TPOSIBISETCA B  PA3IUYUSAX  OTACIBHBIX OPraHoB,
MIPU3HAKOB WJIM CBOWCTB, WJIM KOMIUIEKCA UX Y TTOTOMKOB IO CPAaBHEHHUIO C POJIUTEISIMU U
POJICTBEHHBIMH 0COOSIMHU.

3ajauell TEHETUKU SIBIISIETCS U3Y4YEHUE Mepe/lauyd HACJIEICTBEHHOCTH OT POJUTENeH
nmoToMKaMm. [IpeeMCTBEHHOCTh MeEXAYy TMOKOJCHHUSIMHU OCYIIECTBISIETCS IMyTEM IOJIOBOTO,
0ecronoro  WiM  BETETATHBHOTO  pa3MHOXKeHUs. [lpy  momoBOM  pa3MHOXKEHUU
BO3HMKHOBEHHE HOBOI'O TMOKOJICHUS! NMPOUCXOJIUT B PE3yJbTaTe CIMUSHUS MATEPUHCKOU U
OTIIOBCKOM TIOJIOBBIX KJIETOK, MO3TOMY TMOTOMKH HECYT MPU3HAKH OOEUX POIUTEITHCKHUX
¢opm. IlonoBble KIETKA COCTABISIIOT HHUYTOXKHO MAayl IO MHOTOKJIETOYHOTO
opraau3mMa. OHU COJEPKAT HACIEOCMBEHHYI0 UHDOPpMAYU0 COBOKYITHOCTh T€HOB €JIMHUIL
HacyeICcTBeHHOCTH. HacnencTBennas nadopmaius onpeesieT YeTKHUi TJIaH OHTOTeHe3a, B
MpoIiecce KOTOPOTro pa3BUBAIOTCSA U (GOpPMHUPYIOTCS crnenuduyeckue s JaHHOM 0coOu
CBOWCTBA U MPU3HAKHU.

M. E. JloGamoB maeT cienyromee onpeacineHue: «HacnencTBeHHOCTbIO Ha3bIBACTCS
CBOICTBO  OpraHm3mMoB  oOecrieuMBaThb  MaTepuaIbHyl0 M (YHKIUOHAIBHYIO
MPEEMCTBEHHOCTh MEXJY TOKOJICHHSIMH, a Takke OOYCJIOBIMBATh CHEIU(PUUSCKUIMA
XapakTep UHANBUIYAIBHOTO Pa3BUTHSI B ONPEICTICHHBIX YCIOBUSAX BHEIIHEU CPEIbI.

Hapsiny ¢ TepMHMHOM «HAcClE€ACTBEHHOCTh» B T'€HETUKE MPUMEHSIOT TEPMUHbI
«HAcIEeOBAaHUE» U «HACJIeNyeMoCTb». Hacnedoeanuem Ha3bIBAIOT TPOLECC TMepeaayuu
HACJICICTBEHHBIX 3a/IaTKOB WJIM HACJIEICTBEHHONW WH(OpPMAIMK OT OJHOTO MOKOJICHUS
IpYyroMy, B pe3yJIbTaTe 4Yero y IMOTOMKOB (OPMHUPYIOTCS OIpeAesieHHbIE MPU3HAKH U
CBOMCTBa, MPHUCYIIHUE POIUTEIHLCKHUM 0CO0sM. TepMHUHOM «HACIIEIYeMOCTh» 0003HAYAIOT
JIOJIF0 TEHEeTUYECKOM M3MEHYMBOCTH B 00IIeH ()eHOTUIMTUYECKON M3MEHYMBOCTH MPU3HAKA B
KOHKPETHOMU IMOIYJISIUUN KUBOTHBIX WJIA PACTECHUN.
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JIMCT
U3MCHEHUH pabouell yueOHOM MporpaMMBI [0 JUCIIUTLIAHE
bJ1.06 EcTrecTBO3HaHUE

JIONONHEHNS. ¥ U3MEHEHMS, BHOCUMBIE B pab0uyI0 MPOrpaMMYy JUCIIUTLITHHEL

OcHoBanug BHeceHus: | Pazmen PI1]JI, B xoTOpHIit ConeprxaHne BHOCUMBIX

JOIIOJIHEHU 1 BHOCSATCSI U3MEHEHUS JOMOJHEHUH, N3MEHEHUMH
U3MEHEHUN

IIpennoxenue
paboTronares

IIpennoxenue IlepeyeHb pekoMeHIyeMoi OOHoBEHME TIEpEUHS

COCTaBUTEJIS JUTEPaTypsl (IIYyHKT 5) JUTEpaTyphl
IIPOrPaMMBbI

Jpyrue ocHOBaHuUsA

CocTaBuTens: mpemnogaBarTellb W N.A. Cepbuna

IIOOIIUChH

YTBepK/IeHa Ha 3aCeJaHUU MPEIMETHO-IUKIOBOM KOMHCCHM CIIEIHATBHBIX TUCIUATLIAH
crienranbHOCTH Pu3nyecKkas KyabTypa

npoTokos Ne 1 ot «29» aBrycra 2015 r.

Ilpencenarens npeqMeTHOM (IUKIOBOM) KOMUCCHH
CIIELIMAIIBHBIX TUCITUILTHH

cnenuanbHOCTH Pusnyeckas KyJIbpTypa Tttt Tt e <8I lumkuna
«29» aBrycra 2015 r.
Havansuuk YMO ¢unnana ()/()(/ | A.B. bapasos

M A

«30» aBrycra 2015 1.

3aBenyromas 6uOIuOTeKOM huuana M.B. ®ydanpko
/ / «30» aBrycra 2015 .

Havansnuk UBL] (mporpaMMHO-HHPOPMAILIMOHHOE
obecnieueHne 06pa30BaTEILHOM IPOrPaMMEbI)

B.A. Tkauenko

M/@O» aBrycra 2015 .
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Peuenzusn
Ha pabouyIo IPOrpaMMy 10 JUCLUTUIHHE
B/1.06 EcrecTtBo3Hanue
AJIsL CPEIHETO MPO(ECCHOHANBHOTO 06Pa30BaHMS 110 CIIELHATbHOCTH
49.02.01 dusnueckas KynsTypa
paspaboruuk: npenoxaBarens Cep6unoii .. (Kadenpa ecrecTBeHHO-6HOMOTIYECKIX
JUCHMIUIMH, (QU3MYECKON KyNBETYphl M CIEUMATBHBIX IUCLMIUIMH  CHEMUAEHOCTH
OusnyecKas KylIbTypa,  YUPEKACHHS BBICIIETO NPOGECCHOHATBHOTO  06Pa30BaHUS
«KybaHckuii rocyapcTBeHHbIH yHUBEpcHTET» OUHa B T, Cnassncke-Ha-KyGanu)

Pabouyas nporpamma yueGHoi aucuunmns! BJ1.06 EcTecTBo3HAaHME paspaboraHa Ha
OCHOBE TpeOOBaHMA (he/lepaTbHOIO TOCYAApPCTBEHHOTO 06GPA30BATENHLHOTO CTaHzapTa
CPEIIHEro MpoQeccuoHanbHOro 06pa3oBanus Mo crenranbuoctd 49.02.01 Ousnueckas
KyJIbTypa yTBEPKICHHOTO NpuKa3oM MuHUCTepCTBa 00pa3oBaHus U HAyKH Poccuiickoii
Oenepaumn ot «11»  aBrycra 2014r. Ne 976, 3apeTUCTpUpOBaH B MuHHCTEpCTBE
roctumu Poceniickoit @eneparmu 25.08.2014 1. (per. Ne 33826)

Lensto nanmmOM mporpamMmsl  sBiseTcs  (HOPMUPOBAHUE y CTYIECHTOB
CHCTCMBl 3HAHWH, YMEHMH M BIaJIEHHIl: OCBOCHHME 3HAHMi O (yHIAMEHTATBHBIX
(bu3HUECKUX, XUMUYCCKUX ¥ OMOIOTHYECKHX 3aKOHAX U NPUHIHUIIAX, JIEKAIIMX B OCHOBE
COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MHpa; Haubojiee BaKHBIX OTKPBITHUSX,
OKa3aBIINX ONPENCIAIONIECE BIUSAHUE Ha DPa3sBUTHE TEXHUKH W TEXHOJIOTHH, METONAX
HayqHOIro IO3HAHHMSA NPHUPOIBI; OBJIAJCHHE YMEHMAMU IPOBOIWTH HAGIIONCHIS,
I/TaHNPOBATh W BBIMOJIHATE IKCIICPUMEHTHI, BBIIBMIATh THIIOTE3bl U CTPOUTH MOJIEIIH,
NPUMCHATE IIOJlyY€HHbIC 3HAHMSA I10 (QU3MKE, XUMUM U OUOJOTUHU I OObICHEHUS
ABIICHUA M CBOMCTB BELICCTB; MPAKTUYECKH HCIOIB30BATh 3HAHUS 110 (U3UKE, XUMUH U
OMOJIOrMK; ONEHMBATH JOCTOBEPHOCTH €CTECTBEHHOHAYUYHOM MHQOpMaIMU; pa3BUTHE
[IO3HABAaTCJIBHBIX HMHTEPECOB, HWHTC/UIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
nponecce NpUOOPETEHMS 3HAHMM U yMEHUH 0O (U3MKE, XHUMHH ¥ OHONOTHH C
VCIOJb30BAaHUEM  DA3IMYHBIX ~ HMCTOYHMKOB ~ MHOOPMALMM M COBPEMEHHBIX
MH(pOPMAMOHHBIX TEXHOJIOTHIT; BOCIIUTAHUE YOEKICHHOCTH B BO3MOMKHOCTH MO3HAHS
3aKOHOB MPHUPObI, UCIIOIb30BAHUSA NOCTHIKEHU B 001aCTH QU3MKH, XUMHUU U OHONOTHU
Ha Oaro pasBUTUS YEIOBEUECKOM LUBMIM3ALMIU; HEOOXOAUMOCTH COTpYyJHUYECTBA B
IPONECCe COBMECTHOTO BBIMOJHEHUSA 3a]ay, YBaKHTEILHOTO OTHOLIEHUS K MHEHUIO
OIIOHEHTA MPU 00CYKIECHUU TIPOOIEM ECTECTBEHHOHAYUHOTO COMEPKAHIS, TOTOBHOCTH
K MOpaJbHO-3THIECKOH OLEHKE HCIIONb30BAHUA HAYYHBIX JOCTHIKEHHH, UyBCTBa
OTBCTCTBCHHOCTH 3a 3aILUTY OKpPYXAIOWIEH CpEIbl; HCIIONB30BaHUE MPUOOPETEHHBIX
3HAaHUH U YMCHUW JUId pELIeHUA IPAKTHYSCKUX 3alad B IIOBCEIHEBHOW IKM3HM,
obecriedeHns 6€30nacHOCTH COOCTBEHHOM KU3HH, PALMOHATHEHOTO IPUPOIONONB30BAHMS
¥ OXpaHbl OKPYIKAIOILIEN CPeIbl, BOSMOKHOCTh IPUMEHEHUsI 3HAHUM TpK pEeLIeHNH 3a1ad,
BO3HUKAIOLIUX B MOCIEIYIOMIENH NPOopecCuOHANBHON JeATEIbHOCTH, B COOTBETCTBUU C
@I'OC CIIO.

OcHoBHOE  colepkaHHMe  pabouyell  IPOrpaMMbl  COCTABISIIOT — TE€MAaTHKA
TCOPETMYECKOr0 Kypca M3y4aeMON AMCHUIUIMHBL, TEMATHKA U METOIMYECKUE YKA3ZAHUS
MO BBIIOJHEHHMIO MPaKTHYCCKUX pabor. Takas CTpykTypa mOCTpoeHus y4eOHoro
npefMeTa  CrocoOCTBYeT (OPMHUPOBAHUMIO €CTECTBEHHOHAYYHBIX M JKOMOTHUYECKUX
3HaHUM.

IlomMuMO OCHOBHOTO cozepskanus paGoyas MporpamMma BKIFOYAET HeOOXOIMMbIe
CBEICHUS /11 pabOTHI IIPENOAABATENS U 3aJaHUs IS PAKTHYECKUX U CAMOCTOSITENBHBIX



paboT, OLEHOYHBIE CPENCTBA TEKYLIErO KOHTPOIS YCIIEBAEMOCTH, y4eOHO-MEeTOInYeCKoe
1 THQOPMALHOHHOE 06eCIIedeHNe TUCIIUILIUHEL

Kaxapii n3 pasnenoB, NpPUBEJEHHBIX B HPOrpamMme, BKITIOYAET ONTUMATLHOE
COACPIKAHUC, KOTOPOC B MEJIOM pAbOTaeT HA KOHEUHBIH pPe3y/ibTaT IO H3ydeHHIO
TCOPCTUICCKUX M NIPUKIIAJIHBIX ACTIEKTOB METOAMYECKON pabOTHI MEArora ecTecTBEHHO-
OMONOTMYECKUM JUCLUTUITHAM. ‘

Ob1mast TpyA0eMKOCTh JUCLUILIMHEI COCTABIsET 162 Yaca, B TOM uucie:

- 0bsi3aresibHas ayIUTOpHas yueOHas Harpy3ka oOyuarouterocs -108 yacos;

- caMocTosTeNbHas pabora obyuaroerocss — 54 yaca.

Mexny paspenamu 1enecooGpasHo MPOBENEHO pacipeeNeH e KOMHuecTBa YACOR
1 TPYAOCMKOCTH, YTO Na€T BO3MOXHOCTBH B IOJHOM Mepe HCIIONb30BaTh TEXHUYECKHE
cpencTsa u 000pynoBaHue, GOPMUPYET HEOOXOMMMBIE 3HAHUS U YMEHHUS.

Temarnka npakTHyecKuX paboT COOTBETCTBYET TpeOOBAaHUAM  IMOATOTOBKU
BBIITyCKHHUKA 110 crieuranproctu 49.02.01 dusnyeckas Kynsrypa.

Y4eOHBIM IUTAHOM MPETYCMOTPEHBI TEKyIas U IPOMEKYTOUHAS (GOpMBI KOHTpPOJIS
YCIEBAa€MOCTH.

OLueHouHBIE CPEICTBA UL TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, IIPOMEKYTOUHOM
aTTeCTALUH 10 UTOraM OCBOCHHUS TUCLIUIUINHBI BKIIOYAIOT TECTOBBIC 3aMaHus.
OLCHNBAHHC NPAKTUYECKUX paOOT, MUCbMEHHBIH KOHTPOJIb, YCTHBIH OTpoc, pedepar u
JEMOHCTpalys IPAKTUYECKUX HABBIKOB. !

Pabouas mporpaMma coderaer MOCTYNHOCTb SI3bIKA W CTUIS H3JIOKCHHS
UCTIO0JIb30BaHUEM HAYYHOU TEPMUHOJIOTHH.

Pabouyast mporpamMma MOJHOCTBIO OTBEYAET COBPEMEHHBIM TpeboBanmsiM OI'OC
CIIO, GasucHomy yuyeGHOMY IUIaHy, IPMMEPHOM 06pa3oBaTenbHOL IIPOrpaMMe U MOXKET
OBITE HCIIONB30BaHA AT OOECIeYeHHs OCHOBHOM 06pa3zoBaTenbHOM IIPOrpaMMBI  I10

cneuranbHocTh 49.02.01 dusnyeckas KynsTypa, a TaKKe COBPEMEHHbBIM TpeOOBaHUAM
pBIHKa Tpy[a.

Penensenr:

Hupexrop MBY
"PalioHHBII
UH(GOPMAITMOHHO-
METOAMYECKUH LIeHTp"
bproxoserkoro paiiona

O. II. bypxan
Z/. f 2015




Peuensus
Ha paboYyIo POrpaMMy 10 JUCLUTUIMHE
b/1.06 EcrecrBoznanue
AT CPeTHEro MpoheCcCHOHATFHOrO 06Pa30BaHMUS MO CIIEMUATbHOCTH
49.02.01 ®usnueckas Kyasrypa
aBropa-cocrabutens —npenonasarens CepOunoit WM. (Kadempa ecrecrseHHo-
OMONOTMYECKUX AUCUMILINH, (GUINYECKOM KyJbTYPbl U CHEUUATBHBIX JUCUMILIAH
CrenuanbHOCTH DusMyecKas KyJIbTypa, YUPEKACHHS BBICIIETO IpO(}ECCHOHATBHOIO

oOpasoBanms «KyGaHCKuit roCynapcTBeHHRIH YHIBEpCHTET» DMman B I, ClaBsSHCKe-Ha-
Ky6anu)

Pabouas mporpamma yueGHoi muctmmuuusl BJ1.06 EcTecTBo3Hanme paspaboraHa Ha
ocHoBe TpeboBanuit PI'OC cpemHero o6iero oGpazoBaHus, NPEIbSBIAEMBIX K CTPYKTYPE,
CONCPIKAHMIO M pe3ylnbTaraM OCBOEHMs yueOHOU mucumrmmuasl B/1.06 EcrecTBo3Hanue, B
COOTBETCTBMHM C PEKOMEHIALMAMU 110 OPTaHM3ALMU TOMYYEHHS CPEAHEr0 OBIEro
o0pasoBaHus B TIpelelax  OCBOGHHS — 0OpasoBATENbHBIX IPOrPaMM  CpEIHErO
NPO(ECCHOHANIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOLIEro o0pa3oBaHUsI C y4eToM
TpeOoBaHuH (enepanbHbIX [OCYIAPCTBEHHBIX O00Pa30BATENBHBIX CTaHJApTOB CPEIHErO
npodeccronanbHoro obpazosanus (OGIOC CIIO) crnenmansroctd 49.02.01 Ousnyeckas
KYJIBTypa (IYMaHUTApHBIH NPOGUIB), YTBEPIKIEHHOTO —I[IPHKA30M Mpunucrepcrtsa
obpasoBanuss u Hayku Poccuiickoit ®eneparmm ot 11 aBrycra 2014 r. Ne976,
3aperucrpuposan B Mununcrepcerse roctunmm 25.08.2014 . (per. Ne 33826)

Llenpio naHHOW mnporpamMMel sBisieTcs (GOPMHPOBAHHE Yy CTyAE€HTOB CHUCTEMEI
3HaHMH, YMCHUII U Bla/leHuil B 00/IaCTH €CTECTBEHHOHAYYHBIX 3HAHUN B COOTBETCTBHH C
@I'OC CIIO. '

B mporpamme orpaxenbl BakHeiilMe 3a1au, CTOAIME Iepes KOJIOTHEIA,
PCIICHUC KOTOPBIX HANPABJICHO HAa PAIOHAIBPHOE MPUPOJIONONB30BAHKE, HA OXPaHY
OKpY KalOIIEH CPE/Bl U CO3MaHueE 310pOBbecOeperaoieil cpepl OOUTaHNS YeI0BeKa.

Ilporpamma y4eGnoit mucummmunsl «EcTecTBO3HAHME» SIBIASETCS OCHOBOM ISt
pa3paboTKu paboYMx MHpOrpaMM, B KOTOPHIX MPODECCHOHAIBHEIE oOpa3oBaTebHEIE
OpraHu3aliy, pealusylolue 0o0pa3soBaTeNbHYI0 MPOrpaMMy  CPEIHEro  OOIIEro
oOpasoBanust B mpesenax ocBoerus OITOIT CIIO Ha 6Gase OCHOBHOTO OBLIErO
00pa3oBaHus, YTOUHSIOT COACPIKAHME yueOGHOrOo MaTepuala, IOC/IeN0BATEbHOCTD ero
M3y4CHUA, PACNPEIE/ICHNE Y4YEOHBIX YacoB, TEMATHKY pedepaToB (IOKIAA0B), BHIBI
CaMOCTOATENIBHBIX ~ pabOT,  yuuThIBas  CHEUM(UKY  [IPOrpaMM  MOATOTOBKH
KBATMQUUUPOBAHHBIX ~ PabOYMX, CIyKallUX M CHELNMATNCTOB CPEAHEr0 3BEHa,
0CBaMBaeMOM MPO(ECCUU WK CIENUATBHOCTH. :

[Tomrmo OCHOBHOTO comepiaHust paGoyasi HPOrpaMMa BKIIOUAET HEOOXOIIMEIE
CBEJICHNUSI ISl pabOTHI MIPENOAaBaTesIs 1 3aJaHus 1 IPAKTHYECKUX U CAMOCTOSTENbHBIX
paboT, OLCHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, YIeOHO-METOMNYECKOE
1 HHQOPMALMOHHOE 00eCIeueHe NUCLIUTIIHHEL

Kaxnpiii w3 pasnenoB, NPUBEACHHBIX B MPOrpaMMe, BKIIOYAET ONTUMAIBHOE
COICPIKaHKE, KOTOPOE B LIEJIOM pabOTaeT Ha KOHEUHBIN pe3yaLTaT MO 3KOJIOTHH.

OO61mas Tpym0eMKOCTh JUCLHILTMHEI COCTaBIsAeT 162 yaca, B TOM 4ucie:

- obs13arenbHas ayIuTOpHas yueOHas Harpyska oOyuaromerocs - 108 yacos;

- CaMOoCTOsITe/IbHAs paboTa oOyuaroierocs - 54 ygaca.



Mexny pasnenamu 1enecooGpasHoO IPOBENEHO PacIIpe/ieeHue KOMHUECTBa Yacos
1 TpyAOEMKOCTH, YTO NAaET BO3MOXKHOCTH B IIOJIHOM MEpE WUCIIONB30BaTh TEXHUYECKHE
CpencTBa u 060pynoBanue, GOPMUPYET HEOGXOMMMBIE 3HAHUS U yMEHHUS.

Temarnka mNpakTHYeCKUX pPaboOT COOTBETCTBYeT TPEGOBAHUAM —MONTOTOBKHU
BBIITYCKHUKA 110 crienuanbHoctr 49.02.01 dusnueckast KyasTypa.

Y4eOHBIM ILIAHOM TIPEILYCMOTPEHBI TeKyLIask U MPOMEKYTOUHas (GOpMBI KOHTpOIIA
yeneBaeMOCTH.  OLCHOYHBIE CPEICTBA UIA  TEKYUIETO KOHTPOJISL YCIIEBAa€MOCTH,
MPOMEKYTOYHOM aTTECTAIIMK 110 UTOTaM OCBOCHMUS JUCLUILIHHBI BKIFOUAIOT OLEHHBAHIE
NIPAKTMYECKUX PabOT, yCTHBIA oOmpoc, pedeparoB U JEMOHCTpPALMIO IIPAKTUYECKHUX
HaBBIKOB.

Pabouas nporpamma coderaer MOCTYNHOCT S3BIKA M CTHIS M3JIOKCHWS C
MCII0JIb30BAaHUEM HAYyYHOU TEPMUHOJIOIHH.

PaGovasi nporpamMma TOTHOCTEIO OTBEYAET COBPEMEHHBIM TpeGosanusM, OIOC
CIIO, GasucHomy yueOGHOMY ITaHy, IPUMEPHOI 06Pa30BATEIBHOM IIPOrpaMMe U MOXKET
OBITh MCIONB30BaHA I OOCCIICYEHHMs OCHOBHOM 06pa3oBaTelbHOM IIPOrPAMMBI IO
crnennanbHocT 49.02.01 dusnyeckas Kynsrypa.

JIOKTOp OMOJIOTHUECKUX HayK,

npodeccop kadeaps! GU3NIECKOM KYIIBTYPEI
¥ €CTECTBEHHO-ONOJOTNUECKUX TUCIIUILINH
dunnana ®I'BOY BIIO

«Ky0GaHcKuil rocyjapCcTBEHHBIN YHUBEPCUTET
B I. CiiaBsiHCKe-Ha-KyOaHu

« 3/ » oK 201 r

[Ixnspenko A.IL.



