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1 TACHOPT PABOYEM MPOT'PAMMBI YUEBHOM JTUCIUILIAHBI

1.1 O6aacTh NpUMeHeHNsI Y4€OHOM MPOrpaMMbl

PabGouass mporpamma y4eOHOW IUCIMIUIMHBI E€CTECTBO3HAHHE SIBJISETCS YacTbhIO
OCHOBHOHM TmpodeccruoHanbHOM 00pa3oBaTeNIbHON MPOrpaMMoOil B COOTBETCTBHHM  C
denepanbHBIM TOCYIAPCTBEHHBIM O00pPa30BATEIBHBIM CTAHIAPTOM CPETHETO (TIOJTHOTO)
obmiero obpazoBanusi © denepaibHBIM TOCYIAPCTBEHHBIM O00Pa30BATEIIBHBIM CTaHIAPTOM
(mamee ®I'OC) mo cmenuaabHOCTH CpeaHero MpodecCHOHAIBLHOrO 0o0pa3oBaHMs (Janee
CIIO) ana cnennansHocTH 49.02.01 dusnyeckas KyabTypa

B ocHoBe yueOHON mgucuurniauHbl «EcTecTBO3HaHUE» JEXKUT YCTAaHOBKA Ha
dhopmupoBaHue y 00ydaeMbIX CUCTEMBbI 0a30BbIX MOHATUH (PU3MKH, XUMUU U OHUOJIOTHH U
IpeJICTABICHUI O COBPEMEHHOW €CTeCTBEHHOHAYYHOW KapTHMHE MHpa, a TaKkKe BbIpaOoTKa
YMEHUH PUMEHSTH MOJyYeHHBIC 3HAHUS, KaK B TPO()ECCHOHANBHON JEATEIBHOCTH, TaK U
JUTSL PEIICHUSI )KU3HCHHBIX 3a7ad.

MHorue moJyioKeHHsl, pa3BUBAEMbIE €CTECTBO3ZHAHUEM, PACCMATPUBAIOTCS KaK OCHOBA
CO3/IaHMSI U MCTIOIH30BaHUS MHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHoioruil (MKT)
— OJHOTO W3 HamOoJee 3HAYUMBIX TEXHOJOTHYCCKUX JOCTHIKEHUH COBPEMEHHOM
UBUITU3AIINH.

B ecrecTtBo3HaHuu (HOPMHUPYIOTCS MHOTHE BUIBI JEATEIBHOCTH, KOTOPBIE HMMEIOT
MeTa TPeIMETHBIA XapakTep. K HUM B TEpBYIO oOdYepeab OTHOCSTCS: MOJCTUPOBAHUC
OOBEKTOB U TIPOIECCOB, TPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHUS, CHUCTEMHO-
WH(OPMAIIMOHHBIN aHanmu3, (OPMYJIHpPOBAHUE THUIOTE3, aHAIW3 U CUHTE3, CpaBHEHHE,
00001IeHNe, CUCTEMATU3allUs, BBISIBJICHHE NPUYUHHO-CIEACTBEHHBIX CBsI3€d, MOUCK
aHAJIOTOB, YIPaBJICHHE OOBEKTaMH W TporieccaMu. VIMEHHO 3Ta AMCIUIUIMHA TTO3BOJISET
MO3HAKOMUTH YUalIUXCs C HAYYHBIMU METOJIaMU MTO3HAHUS, HAYUYUTh UX OTINYATh TUIIOTE3Y
OT TEOPUH, TEOPHUIO OT IKCTIEPUMEHTA.

EcrtecTBO3HaHMe wWMeeT OYEHb  OOJBIIOE ¥ BCEBO3PACTAMOIIEE  YWCIO
MEXIUCIMILUTMHAPHBIX CBSA3CH, NMPUYEM HA YPOBHE, KaK IMOHSATUHHOrO ammapara, Tak U
uHcTpyMeHTapusi. CKazaHHOE TI03BOJISIET paccMaTpUBaTh €CTECTBO3HAHME KaK MeTa
JTUCIUIUINHY, KOTOpasi MPEJOCTABIIACT MEXKIUCIUTUTMHAPHBIN SI3BIK JJI ONMCAHUS HAYYHOU
KapTUHBI MHpA.

N3ydenne ecrecTBO3HAaHMS B MPOGECCHOHATBLHBIX 00pa30BaTEIbHBIX OPraHU3AIUsX,
peaTu3yIomux 00pa3oBaTeIbHYI0 IPOrpaMMy CPEIHETO OO0IIero oOpa3oBaHMs B Mpejeax
ocsoenust OITOIT CITO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs, UMEET CBOU OCOOCHHOCTH
B 3aBUCHUMOCTH OT TMpoduias NpoPecCHOHATHLHOTO 00pa3oBaHUsA. OTO BBIPAXKAETCS B
coJlep’KaHuM OOYYEHHs, KOJTUYECTBE YAcCOB, BBIJCISIEMBIX HAa W3YYEHHUE OTACIBHBIX TEM
MpOrpaMMbl, TIyOWHE WX OCBOGHHUS YdYalUMHUCS, OOBEME W XapakTepe NPaKTHUYECKUX
3aHSTH, BUJIaX BHEAYJUTOPHOM CaMOCTOSITENIbHON paboOThI.

TeopeTudeckue CBEACHHS MO E€CTECTBO3ZHAHUIO JOTMOJHSIOTCS MPAKTHYCCKUMHU |
nabopaTOpHBIMU pabOTaMHu.

1.2 MecTo IMCUMILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJIMCTOB
CpelHero 3BeHa

HucuumnnHa  «EctecTBo3HaHue»  BXOAUT B 0a30BbIM  yuyeOHBIA  LHKII
(o6meoOpa3oBaTenbHbIC AUCHUIUIMHBI) MPOTPAMMBI MOATOTOBKU CIEIHATMCTOB CPEIHEro
3BEHA.



1.3 Henu u 3aga4uM JMCHUILIMHBI - TPe0OBaHUSI K pe3yJibTaTaM OCBOEHHS
JTUCIHHUIIIMHBI:

Conepxxanne mporpamMmbl  «EcTecTBo3HaHWE» HAmNpaBIeHO Ha JOCTHIXKEHHUE
CIEYIOIINX Yelel:

- OCBOCHHE 3HaHWH O (QyHIAMEHTAJIbHBIX (U3NYECKUX, XUMHUYCCKUX U
OMOJIOTMYECKUX  3aKOHaX W  TMPHUHIMIAX, JIEKAIIUX B  OCHOBE COBPEMEHHOMU
€CTECTBCHHOHAYYHOM KapTUHBI MHpaA; HauMOOJee BaXKHBIX OTKPBITHAX, OKa3aBIINX
OTpENETSAIONIeEe BIUSAHUE HAa pPa3BUTHE TEXHUKM M TEXHOJIOTHU; METOJaX HAy4YHOIO
MTO3HAHUS TTPUPOJIBI;

- OBJIAJICHNEC YMCHHUSMH TIPOBOJUTH HAOIIOJCHHS, IUIAHUPOBATh W BBIMOIHATH
9KCIIEPUMEHTBI, BBIJIBUTATh THUIIOTE3bI U CTPOUTH MOJICTH, MPUMEHSTh MOJIYIECHHBIC 3HAHUS
no ¢u3uKe, XUMHM U OHOJOTMM JJisi OOBACHEHUS SBJICHUI U CBOWCTB BEIECTB;
PAKTUYECKH HWCIOJb30BaTh 3HAHUSA 10 (HU3NKE, XUMHUU U OHOJOTHH, OIICHHBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(POpMAIIHH;

- pa3BUTHE I[I03HABATEIHHBIX HMHTEPECOB, HWHTCIUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEH B TIpollecce MPUOOPETeHHsS 3HAHUM W yMEHUH 1o (u3NKe, XUMHH H
OMOJIOTHM C HWCIOJb30BAaHUEM PA3IUYHBIX HCTOYHHKOB HH(POPMAIIMH U COBPEMEHHBIX
WH(pOPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIUTaHUE YOEKIECHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHOB MPUPOJIBI,
WCIIOJIb30BAHUS JTIOCTHIKEHUH B 00JacTH (PU3MKU, XUMHUH M OMOJIOTUH Ha Oaro pa3BUTHSA
YEJIOBEUYECKON ITUBUIIM3AIMN; HEOOXOIUMOCTH COTPYIHHUYECTBA B IMPOIECCE COBMECTHOTO
BBITIOJTHEHUS 3a/1a4, YBAKHUTEIHHOTO OTHOIIECHUS K MHEHHUIO OIMMOHEHTAa MPH O0CYXICHUU
po0JieM €CTEeCTBEHHOHAYYHOTO COJIEPKAHUsS; TOTOBHOCTH K MOPaIbHO-ITHYECKON OIICHKE
WCIIOJIb30BaHMS HAYYHBIX JOCTH)KCHHM, UyBCTBA OTBETCTBEHHOCTH 32 3alTUTY OKPYKAIOIIICH
Cpebl;

- WCIIOJIb30BaHUE MPUOOPETCHHBIX 3HAHWUN M YMEHUH JJIS PEUICHUS MPAKTHYCCKUX
3a4a4 B IIOBCCOHEBHOH JKM3HU, OOeCIeUYeHUs O€30IaCHOCTH COOCTBEHHOH KH3HHU,
PaIMOHANILHOTO TMPUPOJIOTIONB30BAHUS U OXPaHBl OKPYXKAIOIIEH cpeabl, BO3MOXKHOCTh
MPUMEHEHMsS] 3HAHWUW TpU  pElIeHWH 3a7a4, BO3HUKAIOIMIMX B  MOCJIEAYIOIICH
npodeccuoHanbHON AESTEIbHOCTH.

B mporpammy BKIIIOUEHO coJAepiKaHHWE, HANpPaBJICHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMITCTCHIINH, HEoOXoauMbIX i1 kadecTBeHHOTo ocBoeHms OITOIT CIIO Ha
0a3ze OCHOBHOro o0ImIero oOpa3oBaHUsl C TOJY4YCHHEM CpeaHero oOIiero oOpa3oBaHUS;
MpOrpaMMbl  TIOJITOTOBKH  KBAaTU(UIIMPOBAHHBIX  pabOuuX, CHyXKaluX, MPOrpaMMbl
MOJATrOTOBKM criennaincToB cpeanero 3eena (IITIKPC, TITICC3).

OcBoeHue cojaepkaHusi yueOHOW AuCHUIUIMHBI «EcTecTBO3HaHWE» oOecreurnBacT
JOCTH>KEHHUE CTYJICHTaMH CIICIYIONIUX PEe3yIbTaTOB:

JIUYHOCHBIX:

- YyBCTBO TOPJIOCTU M YBAXKCHHSI K UCTOPUH U JIOCTHIKCHUSIM OTEUECTBEHHOUN HAYKH;
rpaMOTHOE TOBEJeHHE B MPO(ECCHOHANBHON JEATEILHOCTH M OBITY MpHU OOpAIICHHUH C
npudopamu U yCTPOHUCTBAMU;

- TOTOBHOCTh K TMPOJOJDKEHHIO OOpa3oBaHHUS W TIOBBIMICHUS KBaTU(PUKAIUHA B
n30paHHON TPO(ECCHOHAIIBHONW  JCATEIBHOCTH W OOBEKTUBHOE OCO3HAHHE POJIH
€CTCCTBCHHOHAYYHBIX KOMIICTCHIIMI B 3TOM;

- YMEHHE UCIOJB30BaTh JOCTHKEHHUS COBPEMEHHOW HAyKH U €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JJIs TIOBBINIEHUSI COOCTBEHHOTO MHTEIIEKTYAIbHOTO Pa3BUTHSI B BBIOpAHHOU
npo¢eCcCHOHATBHOM AESITENHHOCTH;



- YMEHHE CaMOCTOATENIbHO JOOBIBATH HOBBIE JUIs Ce0sl €CTECTBEHHOHAYYHbIE 3HAHUS,
WCIIOJIb3YS JUISl 3TOTO AOCTYIHbIE ICTOYHUKU MH(OPMALINH;

- YMEHHME BBICTPAUBATh KOHCTPYKTHBHBIE B3aMMOOTHOUIEHHS B KOMAaHIE II0
peleHIo 00IuX 3a/1ay;

- yYMEHHE YIOpaBIATh CBOEH IIO3HABATEIbHOW JIE€ATEIBHOCTHIO, IPOBOJUTH
CaMOOLIEHKY YPOBHS COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO PA3BUTHUS;

Mema npeoMenmHbix:

- HCIIOJIB30BAaHUE PA3JIMYHBIX BUJOB MO3HABATEIBHOM ACATEIBHOCTH IS PELICHUS
€CTECTBEHHOHAYYHbIX 3aJa4, NPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HAOJIOIEHUS,
ONMCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl M3YYEHHs] Pa3IUYHbIX CTOPOH OKpY’Karollen
JEUCTBUTEIIBHOCTH;

- HCIIOJB30BAaHUE OCHOBHBIX HMHTEJUIEKTYaJBHBIX OIEpalyii: MOCTAHOBKH 3a]ayH,
(dhopmynupoBaHUs TUIIOTE3, aHAIM3a U CUHTE3a, CPaBHEHUSI, 0000IIEHNS, CUCTEeMAaTH3alluH,
BBISIBJICHUS! TIPUYMHHO-CJIIEICTBEHHBIX CBsA3€H, IOWCKAa aHAJIOroB, (HOpMyIHpOBaHHUS
BBIBOJIOB JIJISl U3YUEHUS PA3JIMYHBIX CTOPOH M3y4aeMbIX OOBEKTOB, SIBJICHUI U MPOLIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B PO(eCcCHOHAIBHOM cdepe;

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

- YMEHHE  HCIOJIb30BaThb  PA3IMYHbIE  UCTOYHUKHA  JUII  IOJIyYEHHS
€CTECTBEHHOHAaY4YHOU MH(OPMALIUH, OLICHUBATh €€ IOCTOBEPHOCTD;

- YMEHHE aHAJIU3UPOBATh U NMPEACTABIATh UH()OPMALIUIO B PA3INYHBIX BUJAX;

- YMEHHUE IMyOJUYHO MPECTaBIATh Pe3yIbTaThl COOCTBEHHOI'O MCCIEA0BaHUs, BECTU
JTUCKYCCHM, JOCTYITHO M TapMOHUYHO cO4YeTas coaepxaHue U (OopMbl MpEACTABIIEMON
uH(popMaLny;

npeoMemHulx:

- c(hOpMUPOBAHHOCTh NPEJCTABIEHUI O pOJIM U MeCcTe eCTeCTBO3HAaHUS B
COBPEMEHHON Hay4yHOM KapTWHE MHpa; T[OHHMMAaHUWE CYIIHOCTH HaOII0AaeMbIX BO
BcenenHoil siBneHuid, posin €CTECTBEHHOHAYYHBIX JUCLUUIUIMH B (POPMUPOBAHUN KPYTro30pa
¥ QYHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JIJIsl pEIICHUs MPAaKTUYECKUX 3aj1ay;

- BJIAJIEHUE  OCHOBONOJIATalOUIMMH  €CTECTBEHHOHAYYHbIMHU  MOHSITHIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMHU u TEOPUAMH; YBEpPEHHOE UCIIOJIb30BaHUE
€CTECTBEHHOHAY4YHON TEPMHHOJIOTUU U CUMBOJIUKH;

- BJAQJICHHE OCHOBHBIMM METOJIaMH HAYYHOT'O IO3HAHUS, UCIIOJIb3YEMBIMU B HAyKe:
Ha0JII0/IEHUEM, ONMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- ymeHHsi o0OpabaTbIiBaTh pe3yJdbTaThl W3MEPEHUN, OOHAPYKUBATH 3aBHUCHUMOCTH
MEXJy HCCIEIyeMbIMU BEJIWYMHAMU, OOBICHITH IOJIyY€HHBIE pe3yJabTaTbl M JIeNaTh
BBIBO/JIBI;

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

- ¢(hopMHPOBAHHOCTh YMEHHSI MPUMEHSITH MOITYYECHHBIE 3HAHUSA IS OOBSICHEHUS
YCIOBUM MPOTEKaHUs] €CTECTBEHHOHAYYHBIX SIBJICHHHA B MNPHUPOAE, NpodecCHOHATbHON
cdepe U Ui IPUHATUS MPAKTUUECKUX PEIICHUH B OBCETHEBHOM KU3HMU;

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

1.4. Ilepedyenb mIaHMPyeMbIX pPe3yJbTATOB OOy4YeHHMs MO0 JMCHHILIMHE
(mepedyeHs (pOpMHUPYEMBIX KOMIIETEHLUI)

He nmpegycmotpenst



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 o0yuawierocs (Bcero) 54
IIpomexyTo4yHas aTTecTanus 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 >
OpraHuyYecKHe BelIECTBa
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 rucuunauabl 5/1.06 EcrectBo3nanue

HaumeHnoBanue Copep:xaHue yuedOHOro MaTepuaja, NpakKTHYeCKHe padoThl, Oobbe | Ypos
pa3ziesioB U TeM caMocTosATeIbHasi padoTa o0y4yalouuxcsi, Kypcopasi padora (ecau M eHb
NpeycMOTpeHa) yaco | ocBoe
B HHUS
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. Cuisl B pUpoe: YyIPYrocTb, TPEHHUE, CUIIa
TsSOKECTH. 3aKOH BceMUpHOTo TsaroteHusi. HesecomocTs. Miyiibc.
3aK0H COXpaHEHUs UMITYJIbCa U PEAKTUBHOE IBUKECHUE.
IToTeHunanpHast 1 KHHETHYECKAsl YHEPTHUsl. 3aKOH COXpaHEHUS
MeXaHNIecKo# sHepruu. Pabota m MOITHOCTH

2 | Mexaandeckue konebanus. [lepron u yactoTa KoeOaHui.
Mexanuueckue BosiHbl. CBOWCTBA BOJIH. 3BYKOBBIE BOJIHBI. 2 1
YIIpTpa3ByK M €ro HCIIOJIb30BAHIE B TEXHUKE U MEAMIIIMHE

aKkTuyeckue (J1abopaTopHble) 3aHATHS

HccnenoBanne IBHKCHHMS TeNa IO ICHCTBUEM IIOCTOSHHOM CHITBI
V3y4yeHne 3aKk0HA COXPAaHEHHUs HMITYJIbCA M PEAKTHBHOTO IBH)KECHHS 8
M3mepenus IMHEHKON M INTaHT €HIUPKYJIEM
W3mepeHus TMHEUKON U IITaHT€HUUPKYJIEM
CamocrosTensHas padoTa 00yJaroIIXCst

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

Aww»—u

Tema 1.2 Coaep:xkanue y4e0HOT0 MaTepuaia 12

MouJiekyasipHas Jlexkuuu

¢usuka u 1| OcuoBusbie nonokeHuss MKT u Ux onbITHOE 000CHOBAHUE.
TepMOJANHAMHKA Bpoynosckoe nmxkenue. Aupdysusa. Pasmeps! 1 Macchl MOJICKYI 1 2 1
atromoB. Kanmsipasle sBienus. TenmoemkocTs. TemnooOMeH.

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

CamocrostenbHas padoTa 00ydJaromuxcst
1. CpaBHUTENbHBIN aHAJIN3 Pa3IMYHBIX TEMIEPATyPHbIX KA.

Tema 1.3 Copep:xaHue y4eOHOT0 MaTepHaJa 12

DJIeKTPOAUHAMHUKA Jlexkuuu

1| DnexTpuyeckoe B3auMOJICHCTBUE. DIIEMEHTAPHBIH 3apsil. 3aKOH
Kynona. Jluanexkrpudeckasi IpOHUIIAEMOCTb 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

AIEKTPOMArHUTHOM MHAYKIHH. 3aKkoH OMa ISl yJacTKa IeTH

IpakTHyeckue (J1aGopaTopHbIe) 3aHATHS

1| N3ydenne 3akona Oma JiJ1s y9acTKa MenH 4

2| Uzydenue sBICHAS HJIEKTPOMArHUTHON WHAYKIHH

CamocrosrenbHas paboTa 00ydJaromuxcs

1. CpaBHUTENBHBIN aHAIN3 ANEKTPHUECKIX CBOHCTB Pa3IMIHBIX 4
IIPOBOJIHUKOB
Tema 1.4 Copep:xanue yue0HOr0 MaTepHaJia 12

Crpoenune aToma u Jleknun




KBAHTOBas GU3NKa

—_

KpaTKaH HUCTOPUA pa3BUTUL HpeﬂCTaBJICHI/Iﬁ O Ipupoae CBCTa.
3H€KTpOMaFHI/ITHa${ npupoja CBera. 3aBUCHMOCTD MCKIY ,HHHHOﬁ

BOJTHBI ¥ YaCTOTOH IEKTPOMATHUTHOTO M3ITyYCHHS. 3aKOHBI 2 1
OTpaKeHHUS U TpesioMIIcHHs cBeTa. DOTOAIPPEKT U KOPIYCKYISIPHEIC
CBONCTBA CBETA
2| CrpoeHue aToMa | €ro IiaHetapHas Mojenb. [ unoresa [lnanka.
[Tornomenue u ucnyckanue ceera atToMoM. CTpoeHHE aTOMHOTO
sapa. PanuoakTuBHBIE U3TYyYEHHS U UX BO3JEHCTBUE Ha JKUBbIE 2 1,2
OpTraHU3MBL. DHEPrus pacIICIUICHNs aTOMHOTO Aapa. SnepHas
SHEpPreTHKa
IIpakTnyeckue (J1a60paTopHbIe) 3aHATHUS
1| Mcnonp3oBanne GoTordpdexTa B TEXHUKE 4
2| HabmromeHue U perucTpanny 3apsHKeHHBIX YaCTHI]
CamocrosrenbHas paboTa 00ydaromuxcs
1. Dkomormueckue MpoodIeMbl, CBI3aHHBIE C HCIIOIB30BAHUEM SICPHON 4
SHEPTreTHKU
Tema 1.5 Coaep:xkaHue yueOHOT0 MaTepuaja 10
JBoaonus Jlekuuu
BCEJICHHOIH 1| Hamua 3Be3anas cucrema — ['anaktuka. beckoneunocts Beenennoit. 2 |
[ToHsATHE 0 KOCMOJIOTHH
2| OBomonus 3Be31. 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
Paznea 2. Xumus
Tema 1.1 Coaep:xkanue yueOHOT0 MaTepuasa 4
OcHoBHbIe OHSATHA | Jlekuuu
M 3AKOHBI XUMUH 1| Ilpeamer xumuu. BemectBo. ATom. Monekyna. XuMUYECKUN
3JIEMEHT ¥ (OPMBI ero CyllecTBOBaHUs. [IpoCThIe U CI0XKHBIE 2 1
BEIIIEeCTRA.
CamocrosTenbHast paboTa 00yyaromnuxcst
1. Cucrematndeckasi mpopadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOH )
JIMTEPATYPBI, AOMOJHUTECIBHOU JIUTEPATYPHI, C UCIIOJB30BaAHUEM
pEeKOMEHIANN MpeToaaBaTes.
Tema 1.2 Coaep:xkanue yueOHOT0 MaTepuasa 4
Iepunoanueckuii Jlekuun
3aKOH 1| Otnensl cencopHO cucteMbl. OCHOBHBIE QYHKITUH 5 5
CeHCOpHBIX cucteM. Kiaccuduxanus pernentopos.
CamocrosrenbHas paboTa 00ydaromuxcs
1. Cucrematnyeckast mpopabOTKa KOHCTIEKTOB 3aHITHH, y4eOHON
JINTEPATYPHI, I[OHOHHI/ITCHI)Hoﬁ JIATEPATYPBI, C UCITIOJIb30BAHUEM )
pEeKOMEeHAANN MpeToiaBaTeNs.
Koncmekr: «OTtkpbiTre [leprnoaimaeckoro 3aKoHa U €r0 3HAYCHUEY.
Koncnekt «CtpoeHue 3IeKTpOHHOH 000JI0YKH aTOMay.
Tema 1.3 Conep:xanue yueOHOT0 MaTepuasa 6
Crpoenue Bemecrsa | Jleknuu
1| Tlpupona xumuueckoi csizu. KoBaneHTHas CBS3b: HEMOJSIpHAs U
nosisspHasi. onnas cBsi3b. KatnoHsl U aHnOHBL. MeTaimuueckast 2 1
CBs13b. BostopoiHas cBs3b.
IIpakTnueckue (J1abopaTopHbIe) 3aHATHUS 2
1 | ITpupoga xuMu4eckoil cBA3u
CamocrosTenbHas paboTa 00yJarOMHIXCs
1. Cucremarudeckas mpopaboTka KOHCTIEKTOB 3aHATHHA, yaeOHOU 5
JIMTEPATYPBI, AOMOJHUTCIBHOU JIMTEPATYPHI, C NCIIOJIB30BAHUEM
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 CBOICTBA pacTBOPOB.
IIpakTHueckue (J1adopaTopHbIE) 3aHATHUS
1 | OmnpepeneHue 5KeCTKOCTH BOABI
CamocrostensHast paboTa 00ydaromuxcst
1. Cucremarnueckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHON
JIUTEpaTypsl, IOMOJIHUTEIBHOMN IUTEPaTyphl, C UCIOIb30BAHUEM
peKOMEeHAaLuH NpenoaaBaTes.
KoncnexT « ArperaTHble COCTOSIHUS BOJBI M €€ MIEPEXObI U3 OJHOTO
arperaTHoOro COCTOSIHHS B IPYTOE).
Tema 1.5 Coaep:xkanue yueOHOT0 MaTepuaa
XumMuyeckue 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. CucremaTtnyeckast mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH
JIUTEPATYPHI, JOTOJHUTEIBEHON INTEPATypHl, C UCIIOIb30BaHUEM
peKOMEeHAaLUH NpenoaaBaTes.
Cocrasnenue npe3eHTannii: « TUIIbI XUMUYECKOU CBA3HY, « TUITBI
KPUCTAJUTUYECKUX PEIIETOKY.
CocraBnieHue IIEKTPOHHBIX H AIeKTporpaduueckux Gopmys aTOMOB
XMUMHYECKHX JEMEHTOB.
Tema 2.1 Coaep:xkanue yueOHOT0 MaTepuasa
Kuaccuduxkanus Jlexkuuu
HEOPraHu4ecKux 1| Knaccudukarys HeopraHM4eCKUX COSJANHECHUI.
CoeIUHEeHMI XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX 2
COCIMHEHUH B CBETE TEOPUH NICKTPOIUTHUCCKOHN JHCCOIHALIIH.
IIpakTnyeckue (J1a60paTopHbie) 3aHATHS
1 | XUMHUYECKUE CBOIICTBA KUCJIOT U OCHOBaHMH B cBeTe TO/]
CamocrosTensHas padoTa 00yJaromXCst
1. CucremaTtnyeckast mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH
JIUTEPATYPhI, JOIOJHUTEIEHON JINTEPATYPHI, C NCTIOIb30BAHHEM
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 MOJATPYII HEMETAJUIOB HAa IIPUMEPE TaJIOTeHOB.
CamocrosrensHas paboTa 00ydJaromuxcs
1. Cucremarnueckas mpopaboTKa KOHCTIEKTOB 3aHITHMA, yueOHOH
JIUTEPaTyphl, IOIOJHUTEIBLHON INTEPATYPBI, C HCIIOIb30BaHUEM
pEeKOMEHAALNH MpeTIoaBaTes.
Koncnekts! mo TemaM: « OKHCIHTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUI,
«Baxkneilye coeMHEHUs] METAIIJIOB U HEMETAJUIOB B IPUPOJIE U
XO3HCTBEHHOI JEATEIbHOCTH YETIOBEKay,
«3aluTa OKpy>Karomel cpeabl OT 3arpsI3HEHUS TSHKENIBIMUA MEeTallaMu,
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) 3aHATHS

[

OO1mas XxapakTepHuCTHKa YIIIEBOA0POIOB

11




CamocrostenbHast paboTa 00ydaromuxcst
1. Cucremarnueckast mpopabOTKa KOHCIIEKTOB 3aHATHH, yueOHOH

JIUTEpaTypsl, IOMOJIHUTEIBHON IUTEPaTyphl, C UCIOIb30BAHUEM 2
peKOMEeHAaNui NpenoaaBaTes.
Koncnekr «IIpupoHble HCTOUHUKH YTIEBOAOPOAOBY.
Tema 3.2 Copep:xaHue yue0HOI0 MaTepHuaJia 6
Kucnopoacoaepxany | Jlekuuu
He OpraHuyecKue 1| CtpoeHue u xapakTepHble XHUMHYECKHE CBOICTBA CIIMPTOB, 5 12
BelIECTBA KapOOHOBBIX KHCJIOT M CJIOXHBIX 3(HPOB. ’
IIpakTHuyeckue (J1a0opaToOpHbIE) 3aHATHS
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
peKOMEeHAAaNK IpenoaaBaTes. 2
CocraBienune Tabmumpl «CTpoeHHE W XapaKTEepPHBIE XUMHYECKHE
CBOWCTBA MPEICTABUTENEH KHCIOPOICOACPKAIINX OPTaHNIECKUX
COEJIMHEHUII»
Tema 3.3 ConepsxkaHue y4ueGHOro MaTepuajia 4
A3oTcoaep:kaniue Jlekuuu
OpraHuvecKkue 1| AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHHe 1 OHoIornIecKas 5 12
coeTMHEHHS GyHKuHs GenKoB ’
CamocrostenbHast paboTa 00ydaromuxcst
1. CucremaTrudeckas mpopadboTKa KOHCIICKTOB 3aHATHH, Y4eOHOMH
JIUTEpaTyphl, IOMOJIHUTEIBHON IUTEPaTyphl, C UCIIOIB30BAHUEM
pEeKOMeHAAIMI IpenojaBaTens. 2
CocraBienue Tabnuipl «CTpoeHHE M XapaKTepHblE XUMHYECKHE
CBOWCTBA MPEICTABUTENCH a30TCOACPIKAIINX OPTaHUICCKUX
COEIMHEHUI.
Tema 3.4 Conepsxkanue yueGHOro MaTepuajia 4
XHUMHUS U KH3Hb Jlexkuuu
Xumus B ObITY 1| Xumus u opraHu3M denoBeKa. XUMHUUECKUE SIEMEHTH B OPTaHU3ME
yenoBeka OCHOBHBIE KU3HEHHO HEOOXOUMEBIC COEIMHEHMS: OEIIKH, 2 1,2
YTICBOIBI, JKUPBI, BATAMUHBI
CamocrosrenbHas paboTa 00yJarOMHIXCs
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 «Pojab XMMUYECKUX 3JIEMEHTOB B )KU3HU PACTEHUI»,
«Y nobpenust. XMMUYECKHE CPECTBA 3AIUTH PACTCHUIY.
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 OMOJIOTHU. MEeTOIbI HCCIIeJOBaHUS KUBOU ) 12
npupo sl B Onosiorun. OnpeieneHne KU3HH 1 yPOBHU OpTraHU3aLNH ’
JKU3HU
IIpakTnueckue (J1adopaTopHbIe) 3aHATHS 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 OpraHOUbI U UX (byHKIlI/II/I. HGHGHI/IG KJICTKH — OCHOBA
pocCTa, pa3BUTHA U pa3MHOXKCHHUA OPIraHU3MOB. buonoruueckoe
3HAUYCHNC XUMHYCCKHUX 3JICMCHTOB. HeOpFaHI/I‘IECKI/Ie BCIICCTBA B
COCTaBC KJICTKH.

2| Monekyna IHK - HocuTesnb HaclieACTBEHHOH HH(pOpMAIHU

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

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

1,2

IIpakTnyeckue (J1adopaTopHbIe) 3aHATHUS

—_—

Pa3MHOXkeHe OPraHu3MOB, ero GOPMBbI 1 3HAUCHHUE.
WuauBuyanbHOe pa3BUTHE MHOTOKJICTOYHOTO OpraHu3Ma
(oHTOTEHE3).

2| V3yueHue cTpoeHHUs pACTUTEIbHON U )KUBOTHOM KIIETKU

CamocrosrenbHas paboTa 00ydaromuxcs

1. CucremaTtuyeckast mpopadOTKa KOHCIIEKTOB 3aHATHH, yIeOHOH
JIUTEPATYPHI, JOMOJIHUTEIBLHOM IUTEPaTypPhL, C HCIOJIB30BAaHUEM
PEKOMEHJAIMI MTperojaBaTes.

3anoaHUTh TaOIUIIBI 110 TeMaM: « XUMHYECKUE IEMEHTHI KIIETKHY;
Coobmienne « Ponp B KJIeTKe HEOPraHUYECKUX U OPraHMYECKUX
BelecTB», «BuUpychl — B030yauTeNnn HHPEKIMOHHBIX 3a00JI€BaHUI»;
«Bupyc nmmynonedunura uenoseka (BUY). 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 HacJIeA0oBaHus, ycTaHoBlIeHHbIe . Mennenem u T.
MoprasoM (Ha mpuMepe HaclIeI0BaHNS Y YeJIOBEKa)

1,2

IIpakTnyeckune (JaGopaTopHble) 3aHATHSA

1| Opranmsm — exunoe nenoe. MHOrooGpasme OpraHH3MOB

CamocrostenbHas padoTa 00ydaromuxcst

1. CucremaTtnyeckast mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH
JIUTEPaTyphl, IOMOJHUTEIHHON IUTEPATyPBhl, C HCIIOIB30BAHUEM
PEKOMEHALUN NpenoiaBaTes.

Koncnektsl: «HacieacTBeHHbIe O0NE3HN YeNOBEKa, UX MPHUYUHBI U
npodunakTrka», «CoBpeMEHHbIE NPE/ICTABICHUS O TEHE U TEHOMEY.
Coobmienne «I eHeTHUECKHE 3aKOHOMEPHOCTH CENICKITHI», «YYeHHe
H.J. BaBunoBa o nieHTpax MHOT000pasns ¥ MPOUCXOXKICHHS
KYJIBTYPHBIX PacTeHHI». «bHOTEXHOIOT U, €€ JOCTHKEHHS,
TIEPCIIEKTUBHI 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. AHTpOHOFeHCB u
€Tr0 3aKOHOMCPHOCTH. HOKaBaTeHLCTBa POACTBA 4Y€JIOBCKA C
MJICKOITMTAOIIMMH KWUBOTHBIMH.

CamocrosrenbHas paboTa 00yJarommuXCs

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

Koncnekr «I'unore3sl MPOUCXOKACHUS KUIHUY.

«llosiBjIeHME MBICIIUTENLHOMN ACSTENHHOCTH U YICHOPA3ICIbHOU PEUM.

Tema 1.5

Coaep:xkanue yue0OHOT0 MaTepuasa
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IKOCHCTEMBI Jlexknun
1| IIpeamer u 3aauu HKOJIOTUH: ydeHHE 00 IKOJIOTHYECKUX (haKTopax, ) 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 pa3iejioB IUCHUNIMHBI
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 npupoJie: yIpyrocTb, TPEHUE, CUJIa TSHKECTH. 3aKOH

BceMHpHOro TsAroteHus. HemecomocTh. MMmynbc. 3akoH cOXpaHEHHS
UMITyJIbCa W PEAaKTHBHOE JBMkeHHe. [loTeHlMambHas M KHHETHYeCKas
SHEprus. 3aKOH COXPAHCHUS MEXaHWYeCKOoi »sHepruu. Pabora wu
MoOITHOCTh. Mexannueckue konebanms. [lepwonm m wactora KoneOaHWIA.
Mexanunueckue BoaHbl. CBOMCTBA BOJIH. 3BYKOBBIE BOJHBI. YJIBTPa3ByK U
€ro HCIIOJIb30BaHUE B TeXHHUKE N MeaunuHe. OcHoBHBIE monokeHuss MKT
W UX OmBITHOe oOocHOBaHWe. BpoyHOoBckoe nBmxeHue. Auddyswus.
Pazmepsl u Maccel Mosiekyn © aToMmoB. KanumnspHble —sBieHUs.
Temmoemkocth. TemmooOMeH. 3akOHBI TEPMOIMHAMHUKH. TeIIioBEIC
JIBUTATENIN M 0XpaHa okpyxaromeil cpensl. KIIJ[ TennoBbix ABUratenei
DnexTpuuecKkoe B3auMmojeiicTBre. DiaeMeHTapHbIN 3apsan. 3akoH KynoHa.
JuanekTpudeckas MPOHUIAEMOCTh Cpellbl. DJIEKTPOCTATHUECKOE IIOJIe.
Hanpsoxennocts.  IlpumHnumn  cynepnosunmu — monei.  I'paduueckoe
M300pakeHne DJIEKTPUUECKUX IMoyied. MarHuTHOE TOJie MOCTOSHHOTO
MarHuTa W 3JEKTPUYECKOro TOKa. MarHutHash WHIYKIUS, MarHUTHBIA
MOTOK. SIBIEHUE 31EKTPOMArHUTHON MHAYKUMH. 3akoH OMa JUIsl ydacTka
uenu. KpaTkas ucropusi pa3BUTUS NPEACTABICHUNA O NPUPOIE CBETA.
DJIeKTpOMarHUuTHas NpHUpoJia CBETa. 3aBUCUMOCTb MEXAY IJIUHON BOJIHBI
W YacTOTOW 3JEKTPOMAarHUTHOIO HU3IyYEHHUs. 3aKOHbI OTPAXKEHHUS U
nperomieHus cBera. Porodddext u KopIycKyIsIpHBIE CBOWCTBAa CBETA.
CrpoeHue atomMa M ero IuUlaHerapHas wmojenb. [umoreza Ilnanka.
[Tornomenue u ucnyckanue cpera aromMoM. CTpOEHHE aTOMHOTO Spa.
PannoakTuBHBIE M3IY4YeHHS W MX BO3JCUCTBHE HA KUBBIE OPTaHU3MBI.
DHeprus paciuerjieHus aToMHOTo sijpa. SmepHas sHepreTtuka. Hama
3Be3gHas cucrema — ['amakTuka. beckoneunocts Beenennoii. Ilonstue o
KOCMOJIOTUH.  OJBomonusi  3Be3n. OHeprusi ConmHna ¥ 3Be3.
[Tpoucxoxaenne CoNHEYHON CUCTEMBI.
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Ne dopma
HaumenoBanue
pas3ng Coneprxanue paszena TEKyILEero
paszgena
ena KOHTpPOJIA
1 2 3 4
2 Paznen 2. Xumusa | [Ipenmer xumum. BemectBo. ATom. Monekyna. Xumudeckuil snemeHt | P, ¥V

u  ¢GopMel ero cymecTBoBaHUs. [IpocTele W CIOXKHBIE BEIECTBA.
Otkperitne  [lepmommdeckoro  3akoHa.  [lepwonmmdeckas — cuctema
xuMudecknx 3neMeHToB J[. M.MenneneeBa. 3nauenune [lepuonndeckoro
3akoHa U Ilepuoguueckoil cucreMbl XuMuueckux snemeHToB /1. M.
MenpaeneeBa 1y pa3BUTHSA HayKH M MOHUMAaHHUS XMMHUYECKOM KapTHHBI
mup. KoBaneHTHas cBs3b: HemossgpHas M TonspHas. MoHHas CBS3b.
Katuons! u annonsl. Metannudeckas cBa3b. BogoponHas cBs3p. Bona B
npupoJie, ObITY, TEXHUKE M Ha MPOU3BOACTBe. DU3NYECKUE U XUMUYECKHUE
CBOMCTBA BOJIBI. 3arpsI3HUTENN BOJBI U CIIOCOOBI OYMCTKH. JKecTkas BoJa
u ee ymsrdenue. OnpecHeHHe BOAbL. ATperaTHble COCTOSHUS BOJBI U €€
MEepexXoabl U3 OIHOTO arperaTHOro COCTOSIHUS B apyroe. lloHstue o
XUMHYECKOH peaknuu. THIBI XUMUIecKuX peakuuil. CKOpOCTh peakIiu
1 (GaKTOPHI, OT KOTOPHIX OHA 3aBHCHUT. TemioBoil 3((eKkT XUMHUIEeCKOH
peakinuy. XuMmMuueckoe paBHOBecHe. OKCHIBI, KHCIOTHI, OCHOBaHHS,
comd. XWMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTaHHMUYECKHX
COEIMHEHUI B CBETE TEOPHUH DIIEKTPOIUTHUECKON Auccorumaiuu. OO0riue
(usnueckre 1 XMMUUYECKHE CBOicTBA MeTaioB. O0masi XapakTepUCTUKA
[JIABHBIX MOATPYIIl HEMETAJUIOB Ha IpUMEpE IajloreHoB. BakHeliue
COCIMHEHUSI METaUIOB M HEMETAUIOB B IIPUPOJE U XO3AWCTBEHHOM
JACATCIBbHOCTH. OCHOBHBIE TOHATHS OpFaHH‘IeCKOﬁ XUMUU U TEOpUAa
CTpOCHUS OpraHUYeCcKux COEIMHEHUM. [Tonsartue HU30MEpHUH.
VYraesomoponsl. [IpemenbHele W HENpeAENbHBIE  YTIICBOAOPOJIBI.
[TpumeHeHne yrIeBOJOPONOB B OpPraHHYECKOM cHHTe3e. IIpenenbHbIe U
HeTIpeZieTbHbIE yTIIeBOAOpOabl. [IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB.
YriaeBonopoabl KaK OCHOBAa MEXKIYHAPOILHOTO COTPYAHHYECTBA U
Ba)KHEHIINH HUCTOYHUK thopmMupoBanus OromKeTa P®.
Kucnopoaconeprxamue oprannueckue BemecTsa. CHUPTHI, KapOOHOBBIE
KUCIOTBI M CIIOKHBIE 3(QUPBI: KX CTPOCHHE U  XapaKTEPHBIC

XMMHMUYECKHE  CBOMCTBA. IIpencraBurenu KHCJIOPOACOAEPKALLUX
OpPraHUYeCKUX COEJAMHEHUN: METWIOBBIA W  JTWIOBBIA  CHUPTHI,
[JIMLEPUH, YKCyCHas kucnoTa. JKUpel Kak CIIOXKHBIE 3(UPHL

AJNKOTONM3M M €ro OTpaXeHHE B IPOU3BEACHHAX XYJIOKECTBEHHON
JUTEPATypbl U M300pa3UTENILHOTO HCKYCCTBA. AMHHBI, aMUHOKHCIIOTBI,
oemku. CtpoeHue u 6nosorudeckast GyHKIUs OenKoB. XUMHUSA M OpTraHU3M
YesoBeka. XHMMHYECKHE dJIEMEHTHI B OpraHn3me uesioBeka. OpraHudecKue
W HeopraHumueckue BemiecTBa. OCHOBHBIC JKH3HCHHO HEOOXOIUMBIC
COCIMHEHUs: OCNKH, YIIEBOIBI, JKUPbl, BUTAMUHBL. YTJICBOABI —
[NIaBHBII MCTOYHHMK DHEPrUM OpraHu3Ma. Poib JKHpPOB B OpraHusme.
XoJsecTepuH U €ro poJib B 3JJ0pOBbE UejoBeka. MUHepaibHbIe BEUIECTBA B
NPOJIyKTaX MUTaHUs, NHiIeBble 1o0aBku. COaraHCHPOBAaHHOE IIUTAHUE.
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Ne dopma
HaumenoBanue
pasn Coneprxanue paszena TEKYIIEro
paszena
ena KOHTPOJIS
1 2 3 4
3 Pazgen 3. bromorust — COBOKYNHOCTB HaykK O >KHBOM npupoae. Meronsl Hayunoro | T, KP, ¥V
Buosorus no3HaHus B 6nonoruu. JKuBast mpupoaa Kak 0OBEKT N3ydeHUST ONOTIOTHH.

Mertonsl HcCeNOBaHUS KHUBOW MHpHpoAb! B Omonoruu. OmpenencHue
JKU3HHU (C TIPUBIICYCHHEM MaTepualia u3 pa3fesioB (GM3WKA M XUMHH).
YpoBHN OpraHm3anuu Ku3HH. Mcropus m3ydeHus kiueTku. OCHOBHBIE
MOJOKEHHs1 ~ KJIeTOYHoW  Teopun.  Kietka  —  CTpyKTypHO-
(yHKIIMOHATBHAS (3J€MeHTapHast) eauHUNa KU3HH. CTpPOCHUE KIIETKH.
OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTBI KJIETKHM 3yKapHoT. Kierounoe
aapo. ODyHKUMSA sApa: XpaHeHHe, BOCIPOM3BEICHHE U Iepeaya
HACJIEJCTBEHHOW WMH(OPMAIMK, PEryJsilus XHUMHUYECKOW aKTHBHOCTH
kiaetku. CTpykTypa M (QYHKIHH XpOMOCOM. AYTOCOMBI M TIOJIOBBIC
XpOMOCOMEBL.  brosormdyeckoe 3HaueHHE XHMHYECKHX  JJIEMEHTOB.
Heopranmueckue BemecTBa B COCTaBe KIETKH. Poimb BOABI  Kak
pacTBOPHTEISI 1 OCHOBHOTO KOMITIOHEHTa BHYTPEHHEN CpPebl OPraHN3MOB.
YraeBons!l u mumuasl B kieTke. CTpyKTypa M Onojorndeckue (GpyHKINU
6enxoB. CTpoeHHe HYKIEOTHIOB B CTPYKTYpa MOJMHYKJICOTHIHbIX IIeTIeH
JHK u PHK, AT®. Bupycsl u 6akrepuodaru. Hexnerounoe crpoenue,
JKU3HECHHBIN OUKJI M €ro 3aBHCUMOCTb OT KIJICTOYHBIX (I)OpM KU3HU.

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

Muoroo6pazue opranusmMoB. OOMEH BEUIECTBOM U DJHEpPruerd ¢
OKpYy’Kalomiel cpenoii Kak HeoOXOJMMOE YCIIOBUE CYIIECTBOBAHIS KUBBIX
cucreM. CnocoOHOCTP K  CaMOBOCIPOW3BEICHHIO — OIHAa U3
OCHOBHBIX OCOOCHHOCTEH JKUBBIX OpraHU3MOB. JleJeHHE KIETKH —
OCHOBa pOCTa, PAa3BUTUS W pPasMHOKEHHS OpraHu3MoB.  becmonoe
pasmHOxkeHHe. [lomoBol  mporecc W TOJOBOE  pa3MHOMKCHHE.
Omro10TBOpEHNE, ero Omonormdyeckoe 3HadeHue. [loHATHE ~ 00
UHAWBUAYAJIBHOM (OHTOTE€HEe3). DBOJIOIHOHHAs TEOpUs M €€ Poilb B
(hOpMHUpPOBAaHUM COBPEMEHHOM €CTECTBEHHOHAyYHONH  KapTHHBI MHpa.
Bup, ero kpurepuu. I[lomynsims kak CTPYKTypHas €AMHHMIIA BHAA U
sBomtord. CHHTETHUYECKass TEOpHs OHBOJIONMM. JIBIDKyIIHME CHIIBI
9BOJIIOIIMA B COOTBETCTBHM C CHHTETHYECKOW TEOpPHEH 3BOJIOINH
(CT3). T'emernueckne 3aKOHOMEPHOCTH 3BOJIIOIMOHHOTO IIpoOIEcca.
Pesynberater sBomrorun. CoxpaHeHHE MHOT000pa3ws BUIOB KaK OCHOBa
ycroitunBoro pasButus Oumocdepbl. [IpywamHBI BBIMHpaHUS BHIOB.
Buomornueckuii  mporpecc m  Ouosormdeckuit perpecc. ['MmoTe3s
MIPOUCXOXICHUS JKH3HU. Y CIIOKHCHHE KHUBBIX OPTaHU3MOB Ha 3eMiie B
mpoIiecce JBONIONUH. AHTPONOT€HE3 W €ro  3aKOHOMEPHOCTH.
JloxazarenbcTBa POJCTBA YENOBEKA C MIIEKOMHUTAIOUIMMH YKHBOTHBIMH.
Okosiorndyeckue (GpakTopbl aHTPONOTeHe3a: YCIOKHEHHE MOIYJISIIMOHHOM
CTPYKTYpbl ~BHAA, M3TOTOBICHWE OpPYAMH Tpyda, TMepexoJ oOT
PacTUTENFHOTO K CMEIIAHHOMY THITy ITUTAaHHSA, HCIOJIb30BAHUE OTHS.
[TosiBieHHEe MBICIUTENBHON JAESATENBHOCTH U YJICHOPA3/JEJIbHOW pPEeyH.
[Mpoucxoxnenue. Dxocuctembl [IpeaMer U 3a1au KOJIOTHH: yYeHHe 00
9KOJIOTMYECKUX (aKTOpax, yUeHHE O COOOILIECTBAX OPraHM3MOB, yUCHHUE O
omocdepe. Dkomoruueckue (aKTOPbl, OCOOCHHOCTH WX BO3IACHUCTBUSL.
DKoyloru4eckasl XapakTepucTHKa Bupaa. I[loHATHE 00 3KOJIOTHYECKHX
cucremax. llenn mnumTaHus, Tpoduueckue YpOBHH. bHoreomeHo3 kax
JkocucteMa. buochepa — riobanpHas skocuctema. YueHnwe B. U
Bepnanckoro o Ounocgepe. Ponp xuBBIX opraHusmMoB B Omocdepe.
buomacca. buonormueckuii KpyroBopotr (Ha  TpHMepe KpyroBopoTa
yraepona). OCHOBHBIE HamnpaBleHUS BO3JCWCTBHS 4YEJIOBEKa Ha
o6uocthepy. Tpanchopmaiusi €CTECTBEHHBIX OKOJOTHYECKHMX CHCTEM.
OCOOEHHOCTH arpo3KOCHCTEM (arponeHO030B).

IIpumeuanue: T — tectupoBanue, P — Hanucanne pedepara, Y — yctHsli onpoc, KP — koHTponsHas paborta
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2.4.2. 3aHATHSI CEMHUHAPCKOI0 THUINA

— HE IPEeyCMOTPEHBI

2.4.3. IlpakTnueckue 3auatus (JlaboparopHblie 3aHATHS)

HanmenoBanue Popma
Ne pasiena HamMenoBanne nmpakTideckux (J1abopaTopHbIX) paboT TEKYILETo
KOHTPOJIS
1 cemecmp
1 2 3 4
1. |Pa3pex 1. HccnenoBanue ABHKEHUS Tejla MOJ JEUCTBUEM ITOCTOSIHHOM
Mexannka cuibl. M3ydeHWe 3aKOHA COXpaHCHHS HUMIyJIbCa H

pPEaKTUBHOIO JBMXKEHMS. M3MepeHue BIa)KHOCTH BO3IyXa.
H3mepeHue  NOBEPXHOCTHOIO  HATSHKEHUS  HKMIKOCTH.
W3yuenne 3akoHa Owma just yudactka uenu. W3ywenwme|IIP,V,JIP, T
ABJICHUS DJIEKTPOMAarHUTHOM HMHAYKUuH. Mcnons3oBanue
dorordpdekra B TexHuke. HalOironeHue W perucTparuu
3apsOKEHHBIX 4acTHll. TepMosaepHbl cuHTe3. M3Mepenus
JIMHEVKOW Y IITaHTCHIIUPKYJIEM.

2. |Paspen 2. Xumnst |[Ipupoga XHMMHYCCKOW CBsI3HM. XHMHUYECKHE CBOMCTBA
KHUCIIOT U ocHOBaHuil B cBete TOJ]. OO1Ias xapakrepucTuka
MetauioB. OOmIas XapakTepUCTUKA TJIABHBIX MOATPYIII
HEMETAJIJIOB Ha npumepe raJIoreHOB. OOmas
XapaKTEpUCTHKA YriaeBonoponos. CBONCTBA U NPUMEHEHUS
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.
WuauBuayaibHOE 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 C MIIEKONUTAIOLIUMHU
JKUBOTHBIMHU.  M3ydeHue CTpPOEHHsI PpACTUTEIBHOM U
KUBOTHOW  KJeTkH. V3yyeHue  mpucnocoOIeHHOCTH
OpraHU3MOB K cpejie OOUTaHUs

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 IPUPOAE U TEXHHUKE.

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

7. Ucaak HploTOH — co3faTesb KJIaCCHUECKON (PU3UKU

8. CuJibl B IPUPOJIE U TEXHUKE

9.Y1bTpa3ByK M €ro UCIOJIb30BAHUE B MEIULIMHE U TEXHUKE
10.PaguoakTUBHbBIC U3JTYYEHUS U UX BO3JICUCTBUE HA )KMBBIE OPraHU3Mbl

Ilo xumuu
1.BaxkHeilmme coeAMHEHHS] METAJIJIOB M HEMETAJJIOB B IPUPOJIE U XO3SIUCTBEHHOM AEATEIbHOCTH

YCJIO0BCKa

2. IIpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB
3. BaxHeilune coeMHEHUs] METAJUIOB U HEMETAJIJIOB B IIPUPOJE U XO3SICTBEHHOM AESITEIbHOCTU

YelioBeKa
4. KpucTaninueckue peeTKy BEIEeCTB ¢ Pa3TUYHbIMUA BUAAMU XUMUYECKOH CBSA3H

5. Pounb B KIJIeTKE HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB

11o buonozuu

1.Bupycbl — B0o30yauTenn nHPEKIMOHHBIX 3a001eBaHU

2.Bupyc nmmynozaedunuta yenoseka (BUY). [popunakruka BUY-unbexmm

3. 'eneTnyeckue 3aKOHOMEPHOCTHU CENEKIINU

4.Yuenune H.W. BaBunoBa o nieHTpax MHOT00Opa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTEHUIN
5.I'unore3bl MPOUCXOXKICHUS KUZHU

6.I'mo6anpHBIC M3MEHEHUs B Oroc(hepe Mo BIUSHUEM JICITSILHOCTH YeTIOBEKa

2.4.5 IlepeueHb y4eOHO-MeTOAUYECKOT0 oOOecmeYeHUs A CAMOCTOSITEJbHOM
padoThHI 00yYAIONIUXCH M0 JUCHUIITIMHE

CamocrostenbHas paboTa ydamuxcs SBISIETCS BaKHeHIned ¢opmoit yueOHO-
BOCIIMUTATEJILHOTO IIPOIIECCa.

OcHOBHas 1IeTTb CAaMOCTOSITEIbHOU paOOThI MIPU U3YUYCHUH JUCHUILIAHBI — 3aKPETUTh
TEOPETUYECKUE 3HAHUS, TTOTYYCHHBIC B XOJI JICKIIMOHHBIX 3aHATUH, a Takke chopMupoBaTh
MPAKTUYECKUE HABBIKU TIOJITOTOBKU B 00JIACTH €CTECTBO3HAHMUSI.

CamocTosaTrenpHas paboTa yyalmxcsi B IpoLecce OCBOECHUS JUCIUIUIMHBI BKIIOYAET:

- U3y4YE€HHE OCHOBHOW U JIOMOJIHUTENILHOU JTUTEPATYPhl MO MPEIMETY;

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

- paboTy € 3IEKTPOHHBIMU YYEOHBIMU PECYpPCaMU;

- U3y4YE€HHE MATEPHUAJIOB MEPUOJUUYECKON NTeYaTH, UHTEPHET PECYPCOB;

- MOJTOTOBKY K TECTUPOBAHUIO;

- MOJITOTOBKY K MPAKTUYECKUM U JJaOOPaATOPHBIM 3aHSITHUSM,

- BBIMIOJIHEHUE JOMAITHUX 3aJJaHUM.

HaumenoBanue paznena, [lepeueHs yueOHO-METONUUECKOTO 00eCIeYeHNs IUCUIUIMHBL IO
TEMBI BBITIOJTHEHHIO CAMOCTOSITETTHHON pabOTHI

Paszmen 1. dusuka

Tuxomupona C. A. @uzuka. 10 k1. : yueOHUK. ba3oBbIil n 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. : Maemo3nHa,2015. - 312

2 MonekymnspHas ¢u3nKa

Y TepMOINHAMHKA ¢. - (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. : yaeOHUK. ba3oBbIil 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. - (PIroC).

Pasnen 2. Xumus

OCHOBHBIE TTOHITHS U
3aKOHBI XUMHUH

EctectBo3nanme. 11 knacc. ba3oseiii ypoBens: yueonuk / O. C. I'abpuenss,
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
yapexaenuit CIIO / O. C. I'abpuensn, U. I. Octpoymos. — 12-e u3n., crep. —
M. : Akanemus, 2014. — 336 c. : [16] n. uB. wi. — (Ilpod. oOpa3oBanue). —
(O6meobpazoBarenpHble AUCHUILTAHET). — 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

EctectBoznanme. 11 kmacc. bazossrii ypoens: yueoHuk / O. C. 'abpuensn, U.
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. : Jlpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Mertaiisl 1 HEMeTaIbL.

EcrectBo3nanue. 11 knacc. ba3oBeiii yposens : yueOHuk / O. C. ['abpuens,
N. T. Ocrpoymos, H. C. ITypsimera u ap. — 2-¢ u3., ucnp. — 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. Ilypsimea u ap. — 2-¢ uzn., uctap. — M.: [Ipoda, 2014. —

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

OpPraHNM4YCCKUC BCIICCTBA

334 c. — ISBN 978-5-358-14599-3.

A3zoTcoaepxariue
OpraHUYeCcKHe
COCTUHEeHHUS

EcrectBo3nanue. 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 yporenb: yueonuk / O. C. 'abpuensH, 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 yposeHs: yueonuk / O. C.

I'abpuensa, 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.

EctectBo3znanme. 11 kmacc. ba3oBsriit ypoBens: yueonuk / O. C.
I'a6puensa, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 2-e u3f., ucop. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

Knetka.

EctectBoznanme. 10 kmacc. bazossrii ypoens: 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. Ilypsimesa u np. — 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 3., ucnp. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.
EctectBoznanme. 10 kmacc. bazossrii ypoBens: yueOHUK / O. C.
I'abpuensu, U. I'. Octpoymos, H. C. [lypsimera u ap. — 3-e u3f., crep. — M.:
SKOCHCTEMEL Hpoda, 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 HCTOYHHMKOB YYaIIMICS MOXET BOCHOJIb30BaThCsi MOUCKOBBIMU
cucreMamu ceTh VIHTepHeT 1o TeMe caMOCTOSTENbHOM paboThI.

J11st OCBOEGHUS TUCIIUIUIMHBI U CAMOCTOSITENIbHOTO BBIIOJIHEHUS [TPETYCMOTPEHHBIX y4eOHOM
nporpaMMoil Kypca 3aZaHuil MOMKET OBbITh MCIIOJIB30BaHO ClEAYIoLlee Y4eOHO-METOAMYECKOe
o0ecnieyeHue:

-METOJIMYECKHE PEKOMEHJAIIMM K BBINOJIHEHHIO JAOOpaTOPHBIX padoT;
-METOAMYECKHE PEKOMEH AU K CAaMOCTOSTEIbHOU padoTe.

Havanom opranu3zaiuu g000i caMOCTOSTENbHON pabOThI 1OJKHO ObITh IPUBUTHE HABBIKOB
1 YMEHUH TpaMOTHOM paboThl ¢ y4eOHOI 1 HayqHOU JIUTEepaTypoil. DTOT npoliiecc, B IEPBYIO
odepe/ib, CBA3aH C HAXOXKICHUEM HEOOXOAMMOH I yCIEIHOTO OBJIaIeHUS YUeOHBIM MaTepHaIoM
JTUTEpaTypor. YJammuiicst T0JDKEH YMETh MOJIb30BaThes (hoHIaMu OMOIMOTEK U CITPABOYHO-
O6ubnuorpaduyecKUMH U3AAHUSIMHU.

3 OBPA3OBATEJIBHBIE TEXHOJOI'MU

Jlis u3ydeHusi ecTeCTBO3HAHMS MPETyCMaTPUBAETCS UCIOJIb30BaHUE B yUeOHOM mpoliecce
AKTUBHBIX M MHTEPAKTUBHBIX (JOPM MPOBEACHUS ayTUTOPHBIX U BHEAYTUTOPHBIX 3aHATHH C LEIbIO
(bopMHpOBaHUS U Pa3BUTH MPO(HECCHOHAIBHBIX HABBIKOB 00YUYaIOIIHUXCS.

B mpomecce oOyueHMs TNPUMEHSIOTCS OO0pa3oBaTelIbHbIE TEXHOJIOTMU JIMYHOCTHO-
JeSITeIbHOCTHOTO, pa3BUBAIOIIETO0 M MpoOiiemMHoro oOydyenus. OOs3areneH 1abopaTOpHBIN
MPAKTUKYM I10 pa3jiesam JUCHUTUIHHBIL.
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HCIOJIB3YIOTCA KOMIIBIOTCPHOC TCECTUPOBAHUC,

B yuebGHOM mponecce HapsAy C TpaJWLMOHHBIMU OO0pa30BaTEIbHBIMU TEXHOJIOTUSAMHU
TEMaTUYECKHE TMPE3CHTALNH, WHTEPAKTUBHbBIC

TCXHOJIOTHH.
3.1.00pa3oBaTe/ibHbIE TEXHOJOTHH NPH NMPOBEIEHUH JEeKINI
. Kom.
Ne Tema Buapl npuMeHsieMbIX 00pa3oBaTeNbHBIX TEXHOIOTHI
Jac
1. Mexanuka AynuoBu3yalibHasi TEXHOJIOTHs, TPOOIEMHOE U3JI0KEHHE 4
MonexymnspHas ¢pu3uka u
2 AynuoBH3yanbHasi TEXHOJIOTHS, IPOOIIEMHOE H3IIOKEHHE 4
TepMOMHAMUKA
3 [DmexrpoauHamuka AynuoBH3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE U3JI0KEHHE 4
4 |CtpoeHue aToMa 1 KBAaHTOBasl (pU3HKa 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 [[MepuoauvecKuii 3aKOH AynnoBu3yalibHasl TEXHOJIOTHS, TPOOIEMHOE N3JI0KECHHE 2
8  (CtpoeHue BeliecTBa AynunoBu3yalibHasi TEXHOJIOTHS, TPOOIEMHOE N3JI0KECHHE 2
9  [Boma. PactBops! AynuoBH3yanbHas TEXHOJIOTHUS, IPOOIEMHOE U3JI0KEHHE 2
10 [Xumudeckue peakimu AynuoBu3yasibHasi TEXHOJIOTHS, TPOOIEMHOE U3JI0KEHHE 2
Knaccugukanust HeopraHMYeCKHX
11 N AynuoBH3yalbHasl TEXHOJIOTHS, IPOOIIEMHOE H3II0KEHHE 2
COeIMHEeHUH
12 |Meraysibl 1 HEMETAIIBI. AynuoBHU3yasibHAsT TEXHOJIOTHS, JICKIHSI-TUCKYCCHST* 2%
'Y rneBogopoas.
13 HOpO AynuoBH3yalbHas TEXHOJIOTHS, IPOOJIEMHOE H3IIOKCHHE 2
Kncoponconepxxamune opraHndecKrue
14 POACOACPAAILHE Op AynuoBH3yanbHas TEXHOJIOTHS, TPOOIEMHOE U3TI0KEHHE 2
BEIIECTBA.
IA30TCOIepIKalliie OpPraHNnYeCcKue
15 JICpKAIIHe Op AynuoBH3yalbHasl TEXHOJIOTHS, IPOOIEMHOE H3IIOKEHHE 2
COEIMHEHUS
AynuoBH3yallbHasl TEXHOJIOTHS, TPOOJIEMHOE N3JI0KEHHE
16 [Xumus u xu3ub. Xumus B ObITY B Y 5 - 1P ’ 2
JEKLHS - TUCKYCCUs
17 |Benenue AynuoBu3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE N3JI0KEHHE 2
18 |Knerka. AynnoBu3yasbHasi TEXHOJIOTHS, MPOOJIEMHOE M3JI0KEHHE 8
19  |Opranuzm AynuoBu3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE N3JI0KEHHE 4
20 [Bung AynuoBu3yalibHasl TEXHOJIOTHS, TPOOJIEMHOE N3JI0KEHHE 2
21 [DxocucTeMBI AynnoBu3yasbHasi TEXHOJIOTHS, MPOOJIEMHOE U3JI0KEHHE 4
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3.2.00pa3oBaTe/ibHbIE TEXHOJOTMH MPU NMPOBEACHUN MPAKTHYECKHUX 3aHATHH

(1adopaTopHbIX padoT)

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

1 HccnenoBanue ABIKCHUS Tella MOA JEHCTBUEM Jluckyccust o TeOpeTHIecKUM BOIpocaMm. 2

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

3 W3mepenus TMHENKON U IITAaHT€HIUPKYJIEM Juckyccus o TeOpeTHYECKUM 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 3ansaTue Ha Mojensx. Pemenue 3anau 2

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

7 Wzyuenne 3akoHa OMa JUIsl ydacTKa Lermu 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 3ansaTue Ha Monensax. Pemenne 3anau 2%

10 | HaOmomeHue U perucTpanyy 3apspKeHHBIX 9acThl | JIUCITYT 1O TEOpeTHIECKUM BOIIPOCcCaM 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 M OCHOBAHHUH B AHanu3 KOHKPETHBIX CUTYaIHi 2

cete TOJ]

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

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

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

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 IPOU3BOJACTBEHHBIX 2%
3a1aq

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

3HadyeHue. HauBHayanbsHOE pa3BUTHE
MHOTOKJIETOYHOTO OpraHu3Ma (OHTOTEeHE3).
20 |H3yueHue CTpoeHUsI PACTUTENBHON U 5KUBOTHOM JuciyT mo TeopeTH4ecKUM BOIIpOcaM 2

KJICTKH

Perrenue 3ama4 H"HINBUAYAIBHO C TPYIIIOBBIM
00CY)XJIEHUEM 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 MPOUCXOXKACHUS KI3HHU. YCIOXXHEHHE | AHAaIN3 KOHKPETHBIX CHTYaIUit 2
KUBBIX OPraHM3MOB Ha 3eMile B IIpolecce
9BOJIIOIMU. AHTpPOIOIE€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 MaTtepuajbHO-TeXHHYeCKasi 0232, HeOOX0AMMAs VISl OCYIIeCTBJIECHUS
o0pa3oBaTe/ILHOI0 NpoLecca Mo JMCUUIINHEe

Peanuzamnus yueOHOM auciurinHael EcTecTBO3HaHue TpeOyeT Haauuus y4eOHOTO
KaOWHETa IJIs TPOBEJACHHUS TEOPETHUYCCKUX M IMPAKTUYCCKUX 3aHATUH W J1abopaTopHIO
COOTBETCTBYIOUIETO MPOpuUIIs.

Peanuzarus yueOHOM TUCIMIUIMHBI OCYIIECTBIISIETCS B CIICIMAIBHO 000PYI0BAaHHOM
KaOMHETE €CTECTBEHHO-HAYYHBIX JUCITUTIIINH, KOTOPBIH BKIIFOYAET B CEOs:

MYJIbTUMEINA KOMIUIEKT (MYJIbTUMEIUAIIPOCKTOP U IKpaH),

KOMITBIOTED,

JIOCKa MeJoBasi,

ydaeOHast MeOeb,

71a00paTOPHBIA KOMIUIEKC 71l y4eOHOM MPaKTUYECKON M MPOCKTHOM NESITEIbHOCTH
no Qusuke,

1ab0paTOpHBIA KOMITIEKC ISl y4eOHOUM MPaKTUYECKON M MPOEKTHOU NEeATEeIbHOCTH
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 10CTYTIE)

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. ba3zoBeiit ypoBens : yueOnuk / O. C. I'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. IlypsimieBa u ap. - 2-e u3a., ucnp. - Mocksa: [dpoda, 2014. - 334 c. -
ISBN 978-5-358-14599-

5.2 lonoJiHUTEJIbHAS JJUTEPATYypa

1. Caenko, O. E. EctecTBo3HaHue [DneKkTpoHHBIH pecypc] : ydebd. mocobue /
O.E.Caenxo, T. II. Tpymmuna, O. B. Apytionsin. — M. : KnoPyc, 2015. — 364 c. — (CIIO). —
ISBN 978-5-406-04314-1. https://www.book.ru/book/916518.

2. Tuxommupona C. A. ®u3zuka. 10 k1. : yueOHUK. ba3oBbIil U yriyOJIeHHBINH YPOBHH /
Tuxomuposa C. A., AABopckuii b. M. - M. : Muemo3una,2015. - 312 c. - (®TOC).

3. Tuxomupona C. A. ®usuka. 11 k1. : yueOHUK. ba3oBbIil U yriryOJIeHHBIN YPOBHH /
Tuxomuposa C. A., AABopckuii b. M. - M. : Maemo3suHna, 2015. - 319 c. - (®I'OC).

4. Taopuensn, O. C. Xumus : yY4eOHUK M1 CTYAEHTOB 0OOpa30BaTEIbHBIX
yupexaenuin CIIO / O. C. TI'abpuensn, U. I'. Octpoymos. — 12-e uzn., crep. — M. :
Axkanemus, 2014. — 336 c. : [16] n. uB. un. — (IIpodh. oOpazoBanue). —
(ObmeobpazoBatenbHbie JUCIUILUIUHEI). — [ISBN 978-5-4468-1080-2.

5. Koncrantuno, B. M. buosnorus : y4yeOHUK JUIsi HCIOJNB30BAHUS B y4eOHOM
mporecce 00pa3zoBaT. YUPESKICHHUH, pealn3yonmx o0pa30BaTeIbHYIO MPOrpaMMy Cpei.
(moxHOrO) 001I. 00pa3oBaHMs B MpeJenax OCHOBHBIX Mpod. obpazosar. nporpamMm 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. — (IIpod. o6pazoBanme. O6meoopazoBar. gucturinHbl). — [ISBN 978-5-4468-0779-6.

6. KoncrantunoB, B. M. buonorus s mnpodeccuid u  CHeHAIbHOCTEH
TEXHUYECKOT'O U €CTeCTBEHHO-HAYYHOTO MpoQuieHl : ydeOHUK ISl UCTIOJIB30BaHUS B yueo.
nporecce obOpazoBat. yupexaeHuir CIIO Ha 06a3ze ocHOBHOro oOImI. 00pa3oBaHUS C
noyiyueHueMm cpen. obmr. obpazoanusi / B. M. Kouncrantunos, A. I'. Pezanos, E. O.
®aneesa ; noa pea. B. M. Koncrantunosa. — 2-e usa., crep. — M. : Akagemus, 2016. — 320
c. — (ITpod. ob6pazoanue. OOeoOpazoBat. nucuurInHbl). — ISBN 978-5-4468-3093-0.

7. BumnaskoBa, E. A. ®usnka : cOopruk 3amad : EI'D, onummnuasl, 5Kk3aMEHBI B BY3.
[DnexkTpoHHBIN pecypc]. — DnekTpoH. Aad. — M. : U3natensctBo "Jlaboparopus 3HaHuii",
2015. — 339 c. — Pexxum noctymna: http://e.lanbook.com/book/66347
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8. Kysnenos, C.1. CnpaBounuk no ¢usuke : yaebnoe nocodbue / C.U. Ky3nenos,
K. Porozun. - Tomck : M3narenbctBo TOMCKOTO MOJUTEXHUYECKOTO YHUBEpcUTeTa, 2014.
- 220 c. : wun., tabn., cxem. - bubnumorp. B kH.. - ISBN 978-5-4387-0443-0 ; To xe
[DnextponHubiid pecypc]. - URL: //biblioclub.ru/index.php?page=book&i1d=442117

9. Abaumen, C. K. Konnenuun cCOBpEMEHHOTO €CTECTBO3HAHUS: KOHCHEKT JICKITUN
[DnexTponnsiii pecypc]| : yued. mocodue / C. K. AbauneB. — Pocros-Ha-/lony : denuke,
2012. — 352 c. — (Bwicu. o6Opa3zoBanme). — ISBN 978-5-222-18878-1. — URL:
http://biblioclub.ru/index.php?page=book_red&id=271493&sr=1.

10. UkonnukoBa, H. U. Konneniuu coBpeMEHHOTO €CTECTBO3HAHUS [ DIEKTPOHHBIN
pecypc] : yueb. mocobue / H. . UxonnukoBa. — M. : FOuutu-/lana, 2015. — 287 c. — ISBN
978-5-238-01421-0. — URL:
http://biblioclub.ru/index.php?page=book_red&id=115158&sr=1.

5.3 Ilepuoanueckue U3IaHus

1. Bonpocs! ectectBo3Hanusi. — URL:
https://e.lanbook.com/journal/2310#journal_name

2. Y4eOHblil 3kciepuMeHT 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. Keantuk. — 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 ¥ HHHOBaIMu B mikoje. — URL:
http://elibrary.ru/contents.asp?issueid=1513931.

7. Bectruk IlckoBckoro rocynapcrsennoro yauepcurera. Cepusi: EctecTBeHHBIC U

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

5.4 UntepHeT-pecypcebl

1. ObC «VYuuBepcurerckas Oubmuoreka ONLINE» : cair. - URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC uznarensctBa «Jlanpy : cait. - URL: http://e.lanbook.com.

3. OBC «lOpaiit» : [pazgen «BAIIIA ITOAIINCKA: ®unuan Kyol'Y (r. CnaBsHCk-
Ha-KyOanu)]: cait. - URL: https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-
A737-37TD3A9E6DBFB.

4. OBC «BOOK.ru» : [mepeuenp kaur DbC BOOK.ru, noctynueix mis Kyol'Y u
¢unnanos] : caidt. — URL: http://sgpi.ru/7n=5624.

5. Hayunas onektponHas OuOnuotexka «eLibrary.ru» : cait. — URL:
http://elibrary.ru/defaultx.asp.

6. bas3el nannbix komnanuu «Mct Boeio» [pasnen: Ilepuoanueckue uzganusi (Ha
pycckoM si3bike)|: caiiT. — URL: http://dlib.eastview.com.

7. DnektpoHHas Oubnuoteka «Grebennikon» [pazmen: XKypHanel (Ha pycckom
a3pike)] : caiT. — URL: http://grebennikon.ru/journal.php.

8. denepanpHas wuHPOpManMOHHass cucreMa «EnmHOE OKHO JOCTyma K
oOpasoBaTenbHBIM pecypcamy : cait. — URL: http://windowedu.ru.

9. @enepanpHbI LEHTP MH(OPMAITMOHHO-00pazoBaTenbHBIX pecypcoB (GLIUOP) :
caitt. - URL: http://fcior.edu.ru.
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10. Enunas xosutekius 1u@poBbIX oOpa3oBaTelbHBIX pecypcoB : caWT. — URL:

http://school-collection.edu.ru. \DenepanpHblii  LEHTp  00pa30BaTEIbHOTO
3akoHoarenbeTBa : caT. — URL: http://www.lexed.ru.
11. DHmmknoneauyMm :  OuHnukiaoneauu. Crioapu. CnopaBounuku //  OBC

«Yuausepcuterckas omommoreka ONLINE» : 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 KOHCIIEKTBI KaK IIpU MPOCIYLUIMBAHUM €0 TEOPETUYECKOU
(JIeKIMOHHOM) YacTu, Tak U INpH IMOArOTOBKE K IMPaKTHUECKUM 3aHATUAM. JKenareibHo,
YTOOBI KOHCIIEKTHI JIEKLIUNA U CEMUHAPOB 3aIIUCHIBAJIUCH B JIOTHYECKOM MOCIEA0BATENbHOCTH
U3y4eHMs] Kypca U COJAEp)KaJuChb B OIHOW TeTpaau. ITo obecredut Oojiee MOIHYIO
HOATOTOBKY KaK K TEKyIIUM Y4eOHBIM 3aHATHUSAM, 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 pe3yiabTaTe H3YYCHHUS
JOUCLUIUIMHBL;, OBJIAJETh YMEHHUEM HCIIONIb30BaTh IOJIYYCHHbIE 3HAaHUS B INPAKTHYECKOU
pabdoTe; NOJYyYNUTh EPBUYHBIE HABBIKM MPO(ECCHOHAIBHOMN €SI TETbHOCTH.

Hauanom opranuzanuu i1r000i caMOCTOSTEIbHOW pabOThl AOKHO OBITH NMPUBUTHE
HABBIKOB M YMEHUU IPaMOTHOM paboThI ¢ yueOHOM U HAyYHOH JTUTEpaTypoil. DTOT Mpoliece,
B IEPBYIO OYEpPEIb, CBA3AH C HAXOXKICHHUEM HEOOXOJUMOM MJisi YCHEIIHOIO OBIIAJEHUs
y4eOHBIM MaTEpHUaJiOM JHUTEPATypor. Yualiuiics MOJMKEH HM3y4yUTh CIHCOK HOPMATHUBHO-
IIPaBOBBIX AKTOB M SKOHOMMYECKOM JUTEepaTypbl, PEKOMEHAYeMbIH MO0 YydeOHOU
IUCUUIUIMHE,  yMETh  TOJb30BaThCs  (QoHAaMM  OMONMOTEK M CIPAaBOYHO-
oubmuorpaduuecKUMH U3TAHUSIMH.

3amaHus JUIs CaMOCTOATENbHON pabOThl BBIMOJHSIOTCS B MUCBMEHHOM BHJE BO
BHeayIuTOpHOE BpeMmsa. Pabora OMKHA HOCHTH TBOPYECKHM XapakTep, NMpH €€ OLEHKE
MpernojaBaTesib B MEPBYIO OYEpeIb OLEHHWBAET OOOCHOBAHHOCTh M OPUTMHAIBHOCTH
BbIBOJIOB. B mnuceMeHHONl pabore mo TeMe 3aJaHus yYalluiicsl JOJDKEH TMOJHO U
BCECTOPOHHE PaCCMOTPETh BCE ACHEKThI TEMBbI, YETKO C(OPMYIUPOBATH U apTyMEHTHUPOBATh
CBOI0O TMO3UIMI0 IO UCCIEAyeMbIM BompocaM. BpIOOp KOHKPETHOro 3ajaHusi i
CaMOCTOSITENIbHON PaOOThl MPOBOAUT MPENoAaBaTeb, BEAYUIUN MPaKTUUECKHE 3aHATHS B
COOTBETCTBUU C MIEPEYHEM, YKA3aHHBIM B IIJIaHAX NMPAKTUYECKUX 3aHATUH.

Obwue npaguna 6bINOIHEHUSI NUCLMEHHBIX pabom

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

- oOrmras nHpopMalrs 006 aBTOPCKUX MPaBax;

- IIpaBUJIa LUTUPOBAHMS;

- npaBuiia 0(OPMIIEHUS CCHUIOK;

Bce wumMmerommuecs B TEKCTE CHOCKHM TINATENbHO BBIBEPSIIOTCA U CHAOXarOTCS
«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 HJIeH 0e3 yKa3aHUs MEPBOMCTOYHHUKOB (3TO KacaeTcst U HHPOpMAIIHH,
HaiinenHoii B uTepHete). Bee cimyuan minaruara 10KHBI OBITh HCKITIOYCHBI.

CnucoK MCHOJIb30BAHHOW JIMTEPATYpPhl JIOJDKEH BKIIOYATh BCE HCTOYHHMKHU
uH(pOpMaLNK, U3YYCHHbIE U TPOPaOOTaHHBIE CTYJIEHTOM B IPOLIECCE BHIMOIHEHUSI pabOThI,
U JoKkeH ObITh coctaBieH B cootBercTBHH ¢ ['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 SBISIOTCS TOTOJTHUTEIBHBIM MaTepUAIOM IS W3YYEHUS! TaHHOU
TUCHUILIUHEL. Pedepat orieHrBaeTCs B 0JIMH OaJlT B OLIEHKE UTOTO YK3aMeHa

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

Jns nHanucanust pedepara CTYAGHT CaMOCTOSTENIbHO TOIOMPAET HMCTOYHHUKHU
uH(popMaMM 1O BBIOpaHHOM Teme (MTepaTypa ydeOHas, nmepuoauudeckas u MHTepHeT-
pecypchl)

O06neM pedepata — He meHee 10 cTpanull popmara A 4.

PedepaT nomkeH uMeTh (TUTYJIBHBIN JHUCT, COACPIKAHUE, TEKCT JOJKEH 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 paclpejesieHbl. DTO ABIeTCs o0s3aTeNbHbIM TpeOoBaHueM. B ciydae He
npeAcTaBiIeHuss pedepara COTNIACHO YCTaHOBIEHHOMY rpaduky (0€3 YBaKHUTEIbHOU
MIPUYMHBI), ydanuiicsi 00s3aH MOArOTOBUTH HOBBIN pedepar.

Nudopmanus mo pedepaty He momkHa mnpesbimarh 10 MunyT. BwicTymaromimii
JOJDKEH TIOATOTOBUTH KPAaTKHE BBIBOJIBI IO TeMe pedepara st KOHCTIEKTHPOBAHHS.

Cnauga pedeparta npemnoaaBarento 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 pu3rka v TepMOANHAMUKA [Ipakr. pabora
3 DneKTpoguHAMHKA [IpaxT. pabora
4 CtpoeHue aToMa U KBaHTOBasi pU3MKa [IpaxT. pabora
5 OBONIOIMS BCEJIICHHOM [Ipakr. pabora
Paznen 2. Xumust
OCHOBHBIE NOHATHSI U 3aKOHBI XUMHH Pegepar
[lepuoanueckuii 3aKOH Koncnekr
CrtpoeHue BeliecTsa [TpaxT. 3aHsTHE
Boga. PacTBopbl JIa0. pabota
XHWMHYECKUE PEAKIIUN [Ipakt. 3aHsTHE
Knaccudukanuss HeopraHu4ecKux CoeTMHeHUN ITpakT. 3ansTHE
MeTaJiabl 1 HEMETaJUIb ITpakT. 3ansTHE
YrieBoaopoibl IIpakT. 3ansiTHE
Kucnoponacoaepxauiue opraHiyecKue BEIIECTBA. 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
MpernojaBaTeieM B IpolLiecce IMPOBEACHHMS MNPAKTHUYECKUX padoT, TECTUPOBAHMS,
cobeceloBaHMsl IO PE3yJbTaTaM BBINOJIHEHUS J1a0OPAaTOPHBIX PAaldOT, a TaKKe PpEIICHUs
3aa4, COCTaBJEeHUs pabodux TaOJNMIl U TOATOTOBKH COOOIIEHHUNH K YpOKYy. 3HaHHSA
CTYJEHTOB Ha NPAaKTUYECKUX 3aHATUAX OLEHUBAIOTCS OTMETKAMHU «OTIIHYHO», «XOPOILIOY,
«YZOBJIETBOPUTEIBHO» U «HEYIOBICTBOPUTEIBHO.

OneHka «OTIMYHO» BBICTABJSIETCA, KOTJa CTYIEHb IIOKa3bIBaeT IJIyOOKOe
BCECTOPOHHEE 3HAHME pa3jena JUCHUIUIMHBI, O0s3aTeNIbHOM W JIONOJHUTEIbHOU
JUTEpaTypbl, apryMEHTHPOBAHO W JIOTMYECKH CTPOMHO M3JIaraeT MarTepualg, MOXKET
IIPUMEHATH 3HAHUS IS aHAJIN3a KOHKPETHBIX CUTYaIIUM.

OneHka «XOpoLIO» CTaBUTCS IPU TBEPABIX 3HAHMAX pasjena JUCLUILIMHBI,
o0si3aTeNbHOM  JHUTEpaTypbl,  3HAKOMCTBE C  JONOJHHUTEIBHOW  JIUTEpaTypoH,
apryMEHTHPOBAaHHOM M3JI0)KCHHM MaTepualla, YMEHMM NPUMEHUTh 3HAHWS U1 AHAJIN3a
KOHKPETHBIX CUTYallHi.

OneHka «yZOBJIETBOPUTEIBHO» CTaBUTCS, KOTJAa CTYJEHT B OCHOBHOM 3HAET pa3felnl
JUCLUTIIINHBI, MOYKET MPAKTUYECKH IPUMEHNUTH CBOY 3HAHUS.

OneHka «HEyTOBIETBOPUTENIBHO» CTABUTCS, KOTJAa CTYIACHT HE OCBOWJI OCHOBHOTO
CoJIepKaHMsI ITpeIMeTa U €1a00 3HAaeT U3y4yaeMbli pa3/ies TUCIUILTUHBL.

7.3 OueHo4HbIe CpeACTBA AJs MPOBeAeHUS TeKylleil aTTecTalun

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

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

o IIpumepsnt

dopma IIpakTryeckuii JInunple KadecTBa puMep

3HaHuA YMeHnus OLICHOYHBIX
aTTeCTalluu OIIBIT (BIAJICHUE) | CTyHAEHTa

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 HpUIIATaloTCs
MIOCTABJICHHBIE
BOIIPOCHI
Pedeparsr Kontpons 3HaHui OreHka yMeHHs Ouenka HaBbIKOB | OueHka Temsr
IO ONIPECIEHHBIM | pa3inyaTh paboTsl ¢ CIOCOOHOCTH K pedeparos
npoGiemam KOHKpETHBIE JUTEpaTypHBIMH CaMOCTOSATENILHOM | MpHiararoTcs
MOHSATHUS HUCTOYHHKAMU pabore n aHanU3y
JIUTEPaTYPHBIX
HCTOYHHUKOB
[paktraeckue | CMBICT HOHSTHIA OrnmcheBaTe 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, JIBOKEHUE CBOWCTB TeJ: MOCTaBJICHHBIE Ha
SJIEKTPOMAarHUTHOE HeOEeCHBIX TeN U JIBVDKEHHUE MPaKTHYECKUX U
TI0JIe, BOJIHA, JOTOH, | MCKYCCTBEHHBIX HEOECHBIX Tel 1 71ab0paTOPHBIX
aToM, aTOMHOE€ S 1po, CITyTHUKOB 3CMJ'II/I; HCKYCCTBEHHBIX pa60Tax 3aJa4u u
HMOHM3HUPYIOIIIHE CBOJCTBA ra3os, CITyTHHKOB 3eMIIM; | apTyMEHTHPOBaTh
W3JIy4CHUs], IUIAHETa, | KUIAKOCTEH U CBOJCTBA ra3os, pe3yIbTaThl
3BE371a, TAIAKTHKA, TBEP/BIX TET, KUZIKOCTEH 1
Bcenennas; 3NEKTPOMArHUTHY | TBEPABIX TET;
9KOJIOTUYECKHE 10 MHYKIHIO, SNEKTPOMATHUTHY
ACTICKTHI pactpocTpaHeHHe | 10 HHAYKIIMIO,
UCTIONIb30BAHUS 3NEKTPOMArHUTHBI | PAcIIPOCTPAHEHHUE
YIIIEBOJIOPOIHOTO X BOJIH; BOJIHOBBIC | 3JIEKTPOMAarHUTHBI
CHIpbs. 3HaHUE CBOICTBA CBETA; X BOJIH; BOJIHOBBIE
CTPOCHHS KIIETOK, W3Iy4eHue 1 CBOICTBa CBETa;

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

CMBICIT
€CTECTBCHHOHAYYHBI
X 3aKOHOB
KJIaCCHYECKOM
MEXaHUKH,
BCEMHPHOTO
TATOTEHHS,
COXpaHEHUsSI SHSPTUH
HMITYJIbCA U
ANEKTPHIECKOr0
3apsa,

TOTJIONIEHUE CBETa
aTOMOM,;
hoTtoaddekt;
YcranaBianuBaTh
3aBHCHMOCTD
CBOWCTB
XAMHUYECKUX
BEIECTB OT
CTPOCHUS aTOMOB
00pa3yronmx ux
XUMUYECKHUX
2JIEMEHTOB.
OOBICHATH
3aBUCUMOCTh
CBOJICTB BEIECTB
OT UX COCTaBa U
CTpOCHUS
KPUCTAJUTHIECKUX
PEIIETOK.
OOBICHATH
XUMHUYECKUE
ABJICHHS],
MIPOUCXOISIINE B
npupoze, ObITy u
Ha TIPOM3BOJICTBE.
O1eHnBaTH
BIIASIHHE
XUMHYECKOTO
3arps;3HEHUS
OKpYyXarouieu
cpensl Ha
OpraHu3M
YyeJ0BeKa 1

U3ITydeHNe U
TIOTJIOIIIEHUE CBETa
aTOMOM,;
(boTtoadpdexT;
YcTaHoBIIeHUS
3aBHCUMOCTH
CBOMCTB
XAMHYECKUX
BEIIECTB OT
CTPOEHHS aTOMOB
00pa3yromux ux
XUMHYECKUX
2JIEMEHTOB.
OOBbsicHEHMS
3aBHCUMOCTH
CBOJCTB BEIIECTB
OT UX COCTaBa U
CTPOCHUS
KPUCTaJUTHICCKHAX
peIIeToK.
OOBsIcCHEHHS
XAMHYECKUX
SIBIICHUH,
TIPOUCXOJISTINX B
pupoje, OBITY H
Ha TIPOU3BOJICTBE.
O1neHuBaHus
BIIMSTHHS
XHMHYECKOTO
3arpsi3HEeHUs
OKpYyXaromien
Cpelpl Ha
OpTaHu3M
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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,
TTO3BOJISTIOT
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! TIPUPOJIBI
Y Hay4IHBIC (DaKTHL,
TIpeICKa3hIBaTh
ellle HEU3BECTHEIE
SIBIICHUS

TectupoBanue

KouTpons 3Hanmit
TI0 OTIPE/ICIIEHHBIM
mpobiemMam

OueHka yMeHUst
pa3nuJartb
KOHKpPETHBIE
ITOHATHUS

O11eHKa HAaBEIKOB
JIOTHYECKOTO
aHaau3a u
CHHTE3a NpHU
COMOCTaBJICHUHU
KOHKPETHBIX
THOHATHH

OneHka
CII0OCOOHOCTH
OTIePaTUBHO U
Ka4eCTBEHHO
0TBEYaTh 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 4acToTa
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 OPOUTAIIM 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 cooTBeTCTBUY C JIEKTPOHHBIM CTPOCHUEM aTOMOB CEJIEH U XPOM OTHOCSTCS
COOTBETCTBEHHO K p- U d-371eMeHTaM.

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

0 OUOJIOTHUU:

1. DHepreruueckas, 3amnacaronias, 3alldTHasL, CTPOUTENbHAs, PETYISTOPHASL — 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 1JIs1 POBEIEHUS YCTHOIO ONPOca (KOHTPOJIbHBIX PadoT)
1.MeToasl IATOJIOTUHN

2. Knerounas teopus T. llIBanna

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

5. XuMH4ecKue BeIlecTBa KICTKU

6.Bona u e€ posib B KJIETKE

7. MuHepasnbHbI€ BEIIECTBA 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 11 KOHTPOJIA 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 (Pu3uKu

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.BaxxHelmume coeAMHEHNS METAJIJIOB 1 HEMETAJIJIOB B IPUPOJIE U XO35MCTBEHHOU
JESTEIIBHOCTH YEJI0BEKA

2. [IpupoaHble HCTOUYHUKH YIIIEBOAOPOIOB

3. Baxxnennme coeIMHEHUSI METAJUIOB M HEMETAJUIOB B IPUPOJAE U XO3SIIICTBEHHON
JIeSITEIbHOCTH YeJIOBeKa

4. Kpucraminueckue pelieTky BEeIECTB ¢ Pa3IMYHbIMU BUJIaMH XUMHUYECKOH CBS3U
5. Posib B KII€eTKE HEOPraHUYECKUX U OPTAHUYECKUX BEILIECTB
Ilo buonoeuu

1.Bupycsl — B0o30OyauTenu HHPEKIUOHHBIX 3a00JIeBaHUN

2.Bupyc ummynonedpunura yenoeka (BUY). [Mpodunakruka BUY-undeknnn

3. 'eHeTMYECKUE 3aKOHOMEPHOCTH CEIEKIUN

4.Yyenue H.M. BaBuioBa o 1ieHTpax MHOT0OOpa3usi M MPOUCX0XKIECHUS KYJIbTYpPHBIX
pacTeHui

5.I'unore3pl NPOUCXOXKACHUS KU3HU

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

7.4. OneHo4HbIE CPEICTB /ISl IPOBEACHUs 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
Mpo(eCCHOHANBHO | PEIICHHUH 3a1a4 B YETKO U3JIaraTh
I esITeNbHOCTH obnactu XOJ1 peIIeHus
mpoeCCHOHANBHON | 3amad B 00acTu
JEATEIbHOCTH npodeccronans
HOM
JIESITeNTbHOCTH U
apryMeHTHpOBa
Tb PE3YJIbTaThI

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

(mud. 3a4er)

1.
2.
3.

MexaHnueckoe JBHKeHHE. MarepuanbHas Touka. Teno orcuera.
Tpaexropus. I1yts. [lepememienune. CKOpoCTb.
PaBHOYCKOpEHHOE TNpsSMOJIMHENHOE JBWKEHHE. YCKOpeHue. PaBHO3amensieHHOe

MPSAMOJIMHENHOE IBUKEHUE.

+.

CpoOogHoe TazieHue Tell. Y CKOpeHHe CBOOOHOTrO NajieHus. Biusaue yckopeHuii Ha

JKUBBIC OPIraHU3MBI.

e .

PaBHOMEpHOE IBMKEHHE IO OKPYKHOCTH U €T0 XapakTepucTuku. [lepuos.
Yrnosas ckopocTh. LleHTpocTpeMUTENIBHOE YCKOPEHHE.

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

JIBr>keHue Tea noJ JeMCcTBUEM HECKOIbKUX cril. Cl10)KEHUE BEKTOPOB.
Nmnynbe Tena. 3aMKHyTasi CUCTEMA. 3aKOH COXPaHEHUS UMITYJIbCa.
bpoynosckoe amxkenue. uddysusa. Auddys3us B KuBoil mpupo/e.

Pa3mepsl 1 Maccel mosiekyn U aToMoB. [locTositHHass ABoraapo. MaeanbHblii ras.
TepmonuHamMudeckue mapaMmerpsol. Jlapinenue raza. J[aBinerue armocdepsl.
Temneparypa. Tepmonunamuueckas mkaina KenbpBuHa.

Temnepatypnas mkana Llenscus MeauuuHcKuii TEpMOMETD.

BonsHoit map B atmocdepe. AOCONMIOTHAsE U OTHOCHUTENbHASI BIIAXKHOCTh BO3JyXa.

Touxka pocsl.

17.

[Tpubopsl a7 ompenesneHus BIAKHOCTH BO3Ayxa. | MTHEHHYECKOe 3HAdYeHue

BJIAJKHOCTH BO3yXaA.

18.
19.

XapaKTepUCTUKA KUJKOTO COCTOSHUSL BELIECTBA. BIIMyKHUNM MOPSALOK.
CwmaunBanue. Kanunnspraocts. Kanunnsipusie sBieHust B ObITY, IPUPOJIE, OpraHU3Me

YCIO0BCKaA.

20.
21.
22.
23.
24.

Kpucrannuyeckue un amopgusie tena. Kpucrannorpadus.
[lepuonnueckuii 3axoH J1.11. Menneneena
Kpucramnmgeckue pemeTku

HonHast xumMuyeckas CBA3b

KoBaneHTHas nosisipHasi 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. Knaccudukamnus HEOpraHUIECKUX BEIIECTB

30. Teopust XUMHYECKOTO CTPOCHMS OpraHndeckux coequnennii A.M.bytieposa

31. Tlonumepsl

32.  CwmecH BEIIECTB, UX COCTAB M CIIOCOOBI pa3ae/ICHHS

33. JlucnepcHbIE CHCTEMBI

34.  XuMHUYECKHE peaKlMy U UX KiIaccuukanus

35. CKopoCTh XMMHUYECKOHN peakiuu

36. OOpaTuMble XUMHUYECKUE PEAKIIMH U XUMHUYECKOE PaBHOBECHE

37. OKHUCIHUTETBbHO-BOCCTAHOBUTENIbHbBIE PEAKIUH.

38. XuMHUYECKHE UCTOYHUKH TOKa

39.  Dnektponus

40. IlpenenbHble U HENPEAEIBHBIE YTIEBOIOPOIBI

41. T'eHeTuka 4elOBEKA

42. Cucrema KpoBOOOpaIlleHUs YeTTOBEKa

43. BrplmenuTenpHas cUCTEMa YEJIOBEKa

44,  JlpIxateabHas CHUCTEMa YeI0BEeKa

45. 3peHue U cllyX 4yeIoBeKa

46. Boanblit 6anaHc ¥ QYHKIIMH BOJBI B OPraHU3ME YeJIOBEKa

47. Bwurtamunbel. bone3nu, oOyCIOBIEHHBIE BUTAMHUHHOW HEIOCTATOYHOCTBIO WM UX
M30BITOYHOCTHIO

48. T'opmownsl. Knaccudukaims u cBoiicTBa TOpMOHOB

49.  ®akTOphl BIAUSIOIINE HA COCTOSIHUE 310POBbS

50. HacneacrBeHHble 3a00J1€BaHUS

7.4.2. IlpuMepHbIe IK3aMeHANMOHHbBIE 321a4M Ha IK3aMeH/1u¢ 3a4et
1) KakoBa &ecTKOCTb MPY>KUHBI, €ClIH Ipy3 Maccoil 10 Kr pacTAruBaeT MpyKUHY Ha
10 cm.
1000H/m
2) Kakoii Tpy3 HYXHO mNOJBeCUTh K TpyxkuHe k&cTkocThio 1000H/M, uTOOBI
pacTssHyTh €€ Ha 20 cM.
3) I'py3 maccoit 3 Kr pactaruBaer NpyxuHy Ha 5 cm. Kakum gomxeH ObITh Tpy3,
KOTOPBIM pacTSHET NPYKUHY Ha 8CM.
[Ipumepsl 3a71a4 ¥ BOIPOCOB K KOHTPOJIBHOM paboTe 0 XUMMUU
1) Vkaxute, Kakoe BEIIECTBO SBJISETCA OKUCIUTENEM, KAKO€ BOCCTAHOBUTEIEM:
Cu + HNO; = Cu (NO3) + NO + Hx0O ompeaenure Kod(PPUIMEHTH METOI0M
ANIEKTPOHHOTO OanaHca
2) YkaxuTe, KaKoe BEUIECTBO ABJIAECTCS OKUCIUTENIEM, KaKoe BOCCTAHOBHUTEIEM:
NH3 + Br2 = N2 + NH4Br  onpenenure ko3 pumeHTs METOIOM JIEKTPOHHOTO OanaHca
3) Hamumure ypaBHEHHME NPOTEKAIOIIEH pEAKIMM B MOJEKYJISIPHOM U HOHHO-
MouiekyasipHoM Bujae. OObsicHUTe mouyeMy oHa npotekaer? KapOoHaT xaius + ruapokcun
Oapust
4) Kakoil TMI KOBaJEHTHOM CBSI3U — IOJIApHAsl WJIM HEMNOJIsIpHAas — B MOJIEKyJax
cienytomux Bemects? CO;, H2O, HzS, CLO;7; PCls? K aromam, Kakux 3JI€MEHTOB
CMEIIAIOTCS O0IIME IEKTPOHHBIE MAPhl B 3TUX MOJIEKYIax?
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8 JOITOJIHUTEJIbHOE OBECIIEYHEHUME JUCHUIIJINHBI

IIpunoxenue 1. Kparkuii KOHCIEKT JIEKIIMOHHBIX 3aHATHMI

Aoepnas u mepmosoepHas sHepeemuKa

S nepHbIil peakTop — yCTPOMCTBO, B KOTOPOM OCYILECTBIIAETCS YIpaBiIsieMas sJIepHast
LEMHas peaklys, COMPOBOXKAAOMIAsACA BblAEICHUEM dHepruu. [IepBrlil A1epHBIN peakTop
noctpoeH B aekabpe 1942 B CIIA mon pykooactBom 3. ®epmu. B EBpome mepBbiii
SIIEPHBIN peakTop mymieH B aekadpe 1946 B Mockse noja pykoojactsom W.B. Kypuaroga.
CocTaBHBIMHM YacTSIMU JIFOOOTO SIIEPHOTO PEAKTOpa SBIISIIOTCSA: aKTHUBHAS 30HA C SIACPHBIM
TOIUIMBOM,  OKpY)XEHHasi  OTpakaTelleM  HEHUTPOHOB,  TEIUIOHOCUTENb,  CHUCTEMA
peryaupoBaHusi  LEMHOM  peakiuu, 3alludTa, cucrema  ynpasiieHHs. OCHOBHOM
XapaKTEPUCTUKON SJIEPHOTO PEAKTOPA SIBJIETCS €T0 MOIIHOCTD.

Atomnas snexkrpoctadiusg (ADC) — 3aeKTpOCTaHIINS, B KOTOPO aTOMHasl (siepHast)
SHeprusi mpeodpasyercs B dJeKTpuueckyro. ['eHeparopom sHepruum Ha ADC sBisercs
aTOMHBIN peakTop. Ternao, KOTOpoe BBICISETCS B pEakTOpe B pe3yJbTare 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 OonblmiuxX IUTaHET OTHOCATCS TUIAHETHI TWTaHThl M TUIAHETHI 3€MHOM
rpymnnsl. K nepeiM otHOCcAT IOmnutep, Carypn, Ypan, Hentyn u IlinyToH, KO BTOpBIM -
Mepxkypuii, Benepy, 3emutro u Mapc.

Manble 1uanetrsl (AcTepouzibl) — 3TO KOCMUYECKHE Tella pa3MepoM B COTHHU
KWJIOMETPOB M MEHbIIE, ABIKYyIIHecs BOKpyr CoiHIA MO SJUTMITHUYECKUM OpOHUTaM,
PacroJIO’)KEHHBIM, B OCHOBHOM, MexX1y opoutamu Mapca u FOmurepa. Cambie ManeHbKHE
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 eauHyH 3BE3IHYIO
CHUCTEMY U CIrPYIIHUPOBAHBl B CPAaBHUTEIBHO TECHBbIE CKOIUIeHWs. Hawubonee sipkue u
MAacCCUBHBIE 3BE3/Ibl, a TaKke OOJBIIMHCTBO TYMAaHHOCTEH W Hallla COJIHEYHAash CUCTEMa
HAXOJATCSl BOJHM3U TJIOCKOCTH, HO OYEeHBb Aayieko OT IeHTpa [amaktuku. OHU ABUXKYTCS
BOKpYT OOIIIEro IIEHTpa TSKECTH, KOTOPBIM 00pa3yeTcsi OTpOMHBIM CKOILJIEHHEM 3BE3]] B
snpe. Bokpyr HeTo u coBepIIaeTcsi ABUKEHUE BCeX 3B€3/1, B TOM yucie u ConHia.

Xumuueckas ces3b

HNonHast cBA3p — YacTHBIM cCiy4yail KOBaJleHTHOM, Korjma oOpa3oBaBHIasics
JJIEKTPOHHAs Tlapa TOJIHOCTHIO MPUHAMICKUT OoJiee 3JIECKTPOOTPUIIATEIILHOMY aToOMYy,
CTaHOBsAIEMYC aHUOHOM. OCHOBOM N1Jisl BBIICJICHHS 3TOM CBSI3U B OTJIEIBHBIN TUIT CIY>KUT
TO OOCTOSITENBCTBO, YTO COEAMHEHUS C TaKOW CBSI3bI0O MOXXHO OINUCHIBATH B
AIEKTPOCTATHIECKOM MPUOTMKEHUH, CUNTAsE HOHHYIO CBSI3b 00YCIOBICHHOW MPUTSKEHUEM
MOJIOKUTENBHBIX U OTPUIATENbHBIX MOHOB. B3aummoneiicTBHE MOHOB MPOTHUBOIOIOKHOTO
3HaKa HE 3aBUCUT OT HAMpaBlEHUs, a KYJOHOBCKHE CWJIBI HE O0JIaJal0T CBOWCTBOM
HAaCBHIIIEHHOCTH. [103TOMY Ka)kIbIii MOH B MIOHHOM COCIMHECHHUH MPUTITHBAET TAKOE UYUCIIO
WOHOB TPOTUBOIOJIOKHOTO 3HaKa, 4YTOOBl 00pa3oBajach KpHUCTAUIMUECKas pelnieTka
MOHHOTO THUIAa. B HOHHOM KpucTaie HeT MOJIeKyJl. Kaplii HOH OKPYKEH OIIPEACIICHHBIM
YUCJIOM HMOHOB JIPYrOro 3Haka (KOOpJAMHALIMOHHOE YHUCIO0 HOoHAa). MOHHBIE mapbl MOTYT
CYIIIECTBOBaTh B Ta3000pa3HOM COCTOSHUM B BHJC MOJSPHBIX MOJEKyd. B razoo6pazHom
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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 CBS3b BO3HHMKAae€T B pe3yJdbTare YacTUYHOM JelIOKaIU3aluu
BaJICHTHBIX DJIEKTPOHOB, KOTOPBIE JOCTATOYHO CBOOOJHO ABIMXKYTCS B pELIETKE METaJIOB,
ANEKTPOCTATHUECKH B3aUMOICHCTBYS C TIOJIOKUTEIBHO 3apsKeHHBIMU HOHaMU. CHUITBI CBSI3U
HE JIOKaJU30BaHbl U HE HANPABJICHBI, a JIETOKAIU3UPOBAHHBIE 3JIEKTPOHBI 00YCIOBIMBAIOT
BBICOKYIO TEIUIO- U D3JIEKTPONPOBOAHOCTh. Bogoponnas cBs3s. Ee o0paszoBanue
OoOyCIIOBJIEHO TEM, 4YTO B pe3yjbTaTe CHJIBHOTO CMEIICHHUS JJIEKTPOHHOW TMaphl K
AJIEKTPOOTPHUIIATEILHOMY  aTOMy  aTOM  BOJopoja, obnagaomuii 3¢ HEKTUBHBIM
MOJIOKUTEIBHBIM 3apsiZIOM, MOXKET B3aUMOJIEHCTBOBATh C JPYTUM 3JIEKTPOOTPUILIATEIILHBIM
atomoM (F, O, N, pexe Cl, Br, S). DHeprus Takoro sJieKTpOCTaTHUECKOT0 B3aUMOACHCTBUS
cocrapiusger 20-100 xJlx-mons'. BomopomHble CBS3M MOTYT OBITh BHYTPH- H
MEXMOJIEKYISIPHBIMU. BHYTpUMOJIEKyIIsIpHasi BOJOPOHAs CBSI3b 00Opaszyercs, Hanmpumep, B
alleTHJIAllETOHE U COMPOBOXKIAETCS 3aMbIKAHHEM ITHKIIA.

I'enemuxka

['eneTuka — HayKa 0 HACIIEJICTBEHHOCTH u
U3MEHYUBOCTHU. Hacnedcmeennocms OOBIYHO OMNPEIEISIOT, KaK CIOCOOHOCTh OPraHU3MOB
BOCIIPOU3BOJIUTE cebe MoJ00HOe, KaK CBOMCTBO POAUTEIBCKUX Oco0Oel IepenaBaTh CBOU
MPU3HAKA U CBOWCTBA IOTOMCTBY. OTHUM TEPMUHOM ONPEACIAIOT 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 UBMEHYUBOCHb, KOTOPAs TIPOSIBISIETCS B PA3NUYUAX  OTACJIBHBIX OPraHoB,
MIPU3HAKOB WJIM CBOWCTB, WJIM KOMIUIEKCA UX Y TTOTOMKOB IO CPAaBHEHHUIO C POJIUTEISIMU U
POJICTBEHHBIMH 0COOSIMHU.

3ajadell TEHETUKU SIBIISETCS M3YUYEHUE MEpPeNadyd HaCJEeICTBEHHOCTH OT POAMUTEINEH
nmoToMKaM. [IpeeMCTBEHHOCTh MEXAy MOKOJICHUSMU OCYIIECTBISETCS IMyTEM IOJIOBOTO,
0ecronoro WM  BETETATHBHOTO  pa3MHOXKeHus. [lpy  momoBOM  pa3MHOXKEHUU
BO3HUKHOBEHHE HOBOI'O IMOKOJICHUS! NMPOUCXOJIUT B PE3YyJbTaTe CIMUSHUS MATEPUHCKOU U
OTIIOBCKOM TOJIOBBIX KJIETOK, MO3TOMY TMOTOMKH HECYT MpPHU3HAKU OOEUX POIUTEITHCKHUX
¢opm. IlonoBble KIETKA COCTABISIIOT HHUYTOXHO Majyl [OJK0 MHOTOKJIETOYHOTO
opraau3mMa. OHU COJEPKAT HACIEOCMBEHHYI0 UHDOpMAYU0 COBOKYITHOCTh T€HOB €JIMHUIL
HacyeIcTBeHHOCTH. HacnencTBennas nuadopmaius onpeaensieT YeTKH TIaH OHTOreHe3a, B
MpoIiecce KOTOPOTro pa3BUBAIOTCA U (HOPMHUPYIOTCS crenuduueckue sl TaHHOW 0coOu
CBOWCTBA U MPU3HAKHU.

M. E. JloGamoB maeT cienyromee onpeacineHue: «HacnencTBeHHOCTbIO Ha3bIBACTCS
CBOICTBO  OpraHm3mMoB  oO0ecrieuMBaThb  MaTepUaIbHYyl0 M (YHKIUOHAIBHYIO
MPEEMCTBEHHOCTh MEXJY TOKOJICHUSIMH, a Takke OOyCJIOBIMUBATh CHEUIUPUICCKUN
XapakTep UHANBUIYAIBHOTO Pa3BUTHS B ONPEIETICHHBIX YCIOBUSX BHEIIHEU CPEIb».

Hapsiny ¢ TepMHHOM «HAcClE€ACTBEHHOCTh» B T'€HETHUKE MPUMEHSIOT TEPMUHbI
«HAcJEeOBAaHUE» U «HACJIeNyeMoCTb». Hacnedosanuem Ha3bIBAIOT TPOLIECC Tepeaaydu
HACJICICTBEHHBIX 3a/IaTKOB WJIM HACJIEICTBEHHOW HWH(GOPMAIMH OT OJIHOTO TOKOJICHUS
IpYyroMy, B pe3yJIbTaTe 4Yero y MOTOMKOB (OPMHUPYIOTCS OIpeAesieHHbIE MPU3HAKH U
CBOMCTBA, MPHUCYIIHUE POIUTEIHLCKHUM 0CO0sM. TepMHUHOM «HACIEIyeMOCTh» 0003HAYAIOT
JIOJIF0 TEHEeTUYECKOW M3MEHYUBOCTH B 001Iel ()eHOTUTTMYECKOW U3MEHYMBOCTH MPU3HAKA B
KOHKPETHOMU IOIYJISIIUN KUBOTHBIX WJIA PACTEHUMN.
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JIUCT
U3MEHEHU paboueii yueOHOIf IIPOTPAMMEI 110 JUCHUIUINHE
Bb/1.06 EcrectBo3Hanue

JIOTIOTHEHNS ¥ U3MEHEHMNS, BHOCHMEIE B pabouyio nmporpaMMy TUCIUILTHHEL

OCHOBaHUS BHECEHUS Paznen PIIJI, B KOTOPBIii ConeprxaHue BHOCHMBIX

JOIOJHEHUN U BHOCSTCSI I3MEHEHUSI NOIIOJIHEHUI, U3MEHEHU
U3MEHEHUN

IIpennoxxenue
paboronarens
IIpennoxenue Ilepeyens pexomenryemoii OGHoBneHue nepeyns

COCTaBUTENS JIMTepaTypsl (IyHKT 5) JUTEPATYPHI
IIPOrpaMMBI

Jpyrue ocHoBaHus

CocraBuresb: npenomaBareis 4@5{4/ I1.H. IlImakoBa

IIOAITUCH

YTBep)K,I[CHa Ha 3aCCHaHuu IPEIAMETHO-IIMKIOBOM KOMHUCCHUU eCTCCTBeHHO-6I/IOJIOI‘I/I'-I€CKI/IX

MUCLIMIVIAH, (QU3HYECKOH KyJBTYpHl M  CHEHHMAIBHBIX JUCUUIUIMH  CHEIHAIBHOCTH
®usnyeckas KyibTypa

npotokost Ne 1 ot «29» aBrycra 2016 1.

IIpencenarens npeaMeTHON (MKIOBOT) KOMUCCHH
€CTECTBEHHO-OMOIOTMIECKUX AUCIUILTIHH,

(bu3uYECKOl KyIBTYPBI U CHENMANBHBIX UCIHTIIHH O//

crienranrbHOCTH PU3MIecKas KyJIbTypa 2“7 — A.A.Toxko
Lower™ R0 asrycra 2016 .

Hauaneauk YMO ¢dunmnana i Jé Tk A.B. Bapanos
. «30» aBrycra 2016 .

1

3asenyromas 6uGIHOTEKOM (uTHaNa M.B. ®ydansko

«30» aBrycra 2016 1.

Havansuuk MBI (nporpaMmmHO-HH(bOpMaoHHOE

obecrnieyeHre 06pa3oBaTEIbHOIMN IIPOrPaMMEI) B.A. Tkauenko

«30» aBrycra 2016 .
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Peuensus
Ha pabo4yIo IporpaMmy 10 JUCIUTLTHHE
Bb/1.06 EcrecTBOo3Hanme
AJIsL CPETHETO MPO(ECCUOHATEHOTO 00pa30BAHMA TI0 CIIEIMANIBHOCTH
49.02.01 ®usngeckas KyJabTypa
aBTOpa-cocTaButre/s  mpenonasBaressi Illmakosoit ITH. (Kadempa ecrectBenuo-
OMOTOrM9eCKUX UCHHUILINH, (HU3MYECKOH KyNbTYpHl M ClENHATbHBIX JVCLUTUTAH
cremmanbHoCTH DU3HYecKas KylbTypa, YUPEKICHHS BBICIIETO NPOMECCHOHATBHOTO

obpasosanust «KybaHCKuii ToCynapCTBEHHBIM YHIUBepcUTeT)» DWinan B I. ClaBsHCKe-Ha-
KyGanm)

Pabouas mporpamma ydeGHoOM muctmmmuael BJ1.06 EcrecTBo3Hanme paspaboraHa Ha
ocHoBe TpeboBaruiit ®I'OC cpemHero 06Iero 06pa3oBaHus, NPEIBABIAEMBIX K CTPYKTYpe,
COZCPAHUIO U pe3ylbTaTaM OCBOCHMS y4eOHOU mucimmuHer BJ1.06 EctecTBo3HaHme, B
COOTBETCTBUM C PexoMeHHauMsIMU 1O OpraHM3alMM TOTYYEHHS CPENHETO OBIIEro
obpasoBaHus B  Tpefenax OCBOEHHS  0OPAa30BATENBHBIX IPOIPaMM  CPEIIHETO
NpO(eCcCHOHANBHOIO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIErO 00pa30BaHUS C y4YETOM
TpeGOBaHUA (elepabHBIX TOCYIAPCTBEHHBIX 06Pa30BaTENbHBIX CTaHIApTOB CPEIHETO
npogeccronansHoro obpasosanus (OGIOC CIIO) crermansroctr 49.02.01 Ousmyeckas
KylnbTypa (TYMaHWTapHBI TIpOGWIB), yTBEPKIEHHOTO npukasoM MuHucrepcTa
obpasoBanuss W Hayku Poccuiickoit ®enmeparmm or 11 aBrycra 2014 r. Ne976,
3aperucTpuposad B Munucreperse octurmu 25.08.2014 1. (per. Ne 33826)

Llenpro naHHOW mporpamMmsl sBiIsieTcss GOPMHEpOBAHHE Y CTYIEHTOB CHUCTEMBI
3HaHWH, yMCHUi 1 BlajieHu# B 061aCTH €CTeCTBEHHOHAYYHBIX 3HAHUN B COOTBETCTBH C
OI'OC CIIO.

B mporpamme oTpakeHbl BaxHeHINMe 3amauM, CTOSIIHE Iepel 9KOJIOTHE,
PCIICHIE KOTOPBIX HANPABICHO HAa PAalHOHAIBHOE HPUPOOINOIB30BAHUE, HA OXPAaHY
OKpY KaroIEeH CpeIbl 1 CO3/1aHue 300POBbECOCPETatONIEl CpeIbl OOUTAHUS YeTOBEKA.

Ilporpamma y4eOHO#M mucnmmuiuael «EcTecTBO3HAHME» SBIAETCS OCHOBOM Ui
pa3paboTKu pabodYMX MHPOrpaMM, B KOTOPHIX MPOGMECCHOHATBHBIE 00pa3oBaTeIbHEIE
OpraHHM3alliM, peanu3yromue 00pa3soBaTeNbHYI0 MPOTPaMMy CPEIHEro  OOIIero
obpasoBanus B mpenenax ocsoenus OIIOII CITO Ha 6a3e OCHOBHOIO o01ero
00pa3oBaHKs, YTOYHAIOT COACPIKAHHME y4eOHOrO MaTepHaia, MOC/eN0BATeIbHOCTE €ro
M3YHCHHUS, PACNIPE/ICICHHE Y4eOHBIX YacoB, TEMAaTHKy pedeparoB (IOKIAmOB), BUIEI
CaMOCTOATENBHBIX ~ paboT,  y4yWThIBas  coenubuKy  IIPOrpaMM  IIOATOTOBKH
KBaTMGHUIMPOBAHHBIX pabOuMX, CIYXaIlUX W  CHEMUaluCTOB CpEeIHero 3BeHa,
ocBauBaeMoOu HpO(i)eCCI/II/I HJIN CIICIUAJIBHOCTH.

IToMuMo OcHOBHOTO comepixaHus pabodas IporpaMMa BKIFOYAET HEOOXOIHMEIE
CBENICHHS UL pabOoThI PENOIABATENS U 3aJaHus I IPAKTUUECKUX U CAMOCTOSTEIBHBIX
paboT, OLEHOYHBIE CPE/ICTBA TEKYIIEro KOHTPOJIS yCIeBAEMOCTH, yIeGHO-METOIMIECKOE
¥ MHOPMAITMOHHOE 00ECIIeYeHNE NUCIIUTUINHEIL.

Kaxmpiii ¥3 pasnenoB, NPUBEICHHBIX B NPOTpaMMe, BKIIOYAET ONTUMATHHOE
COIEpIKaHKE, KOTOPOE B LIEJIOM paboTaeT Ha KOHEUHBIN PE3YIBTaT 110 HKOJIOTHH.

OObmmas TpynoeMKOCTb JUCHUIUIAHBI COCTaBIIeT 162 yaca, B TOM ducie:

- obsi3arenbHas aynuTopHas ydeGHas Harpyska obydaromierocs -108 4acos;

- caMocTosATeNbHas paboTa obyyaromierocs - 54 yaca.



Mexny paspenamu nenecooOpasHo MPOBEAEHO paclpeie/ieHHe KOINUEeCTBA YacoB
U TPYAOEMKOCTH, YTO HAET BO3MOXXHOCTH B IIOJIHONM MeEpE MCIIONB30BaTh TEXHUYECKHE
CpecTBa 1 000pynoBanue, GOPMHUPYET HEOOXOIUMBIE 3HAHKS U YMEHUS.

Tematnka mnpakTHYecKHX pabOT COOTBETCTBYeT TPEOOBAHUAM MOATOTOBKH
BBIITYCKHMKA 110 crienuanbHocTH 49.02.01 dusndgeckast Kynsrypa.

Y4eOHBIM IIaHOM IPETyCMOTPEHB! TEKYIIasi X IPOMEXKYTOIHas GOPMBI KOHTPOJIS
ycneBaeMoCTH. OILCHOYHBIE CPENCTBA IS TEKYIIEro KOHTPOIS YCIIEBAaEMOCTH,
IPOMEKYTOYHOM aTTeCTAllMK II0 UTOTaM OCBOCHUS JUCLUILIMHEI BKIIIOUAIOT OIEHUBAHMUE
NPaKTHYECKUX PabOT, YCTHBIA ONpPOC, pedepaToB M [IeMOHCTPAIMIO TPAKTHYECKHX
HaBBIKOB.

Pabouas mporpamMma coderaeT NOCTYIHOCTH S3bIKA W CTHIA H3IOXKEHHS C
HCITOJIb30BAHUEM HAyUHOU TEPMUHOIOIUH.

Pabodasi mporpaMma IOTHOCTBIO OTBEYAET COBPEMEHHBIM TpeGoBanusm, OIOC
CIIO, 6asucHoMy y4eGHOMY ILTaHy, IPUMEPHOM 0Opa30BaTEIbHOMN IIPOrpamMMe U MOXKET
OBITH KMCIONB30BaHA JUIL OOECIEUYEHUs OCHOBHON 06pa3oBaTeBHOMN IIPOIpPaMMBbI 10
cnenuanbHocTH 49.02.01 dusnyeckas KyasTypa.

JTOKTOp OGHOIOTMYECKHX HayK,

npodeccop xadeaprr GU3NUECKOM KyIETyphI
U €CTECTBEHHO-OMOIOTUYECKUX AUCIUTLIINH
bumana ®I'BOY BO

«KybaHnckuii rocyapcTBeHHBIN yHUBEPCUTET
B I. CinaBsiHCKe-Ha-Ky6anu

« f/» y2 201£r Ixnsapenko A.IT.




Penenzus
Ha pabo4yro IporpamMmy 10 AUCIUTUTHHE
b/1.06 EcTecTtBo3nanue
JJISL CPETHETO MPOPECCUOHANBEHOTO 00Pa30BaHMS O CIELUATLHOCTY
49.02.01 ®dusnueckast KyasTypa
paspaborumk: npenoxaBatens IlImaxoBa IT.H. (Kadenpa ecrecTBenHO-6HONTOTHYECKIX
JUCHUIUIMH, (HU3UYECKOW KYJIBTYPHl M CHENWANbHBIX MUCHUIUIAH  CIEIUATbHOCTH
Ousnyeckast KylIbTypa, — yUPEXKACHHS BBICIIETO MPO(ECCHOHATHHOIO oOpazoBaHus
«KybaHcKuii rocynapcTBeHHBIN yHUBEpCUTET» DWITHAT B T CnaBsHcke-Ha-KyGann)

Pabouast nporpamma yge6Hoit mucuummunsl bJ[.06 EcrecTBo3HaHme paspaboTraHa Ha
OCHOBe TpeOoBaHMI (eNepaTbHOTO TOCYIAPCTBEHHOTO 06Pa30BaTENBHOIO cTaHgaprTa
CPEIHEro MpoQecCHOHaNbHOro 06pa3oBaHus 1o crenuanbaoct 49.02.01 dmsuyeckas
KyJbTypa yTBEPKICHHOTO NpuKka3oM MuHucTepcTBa 00pa3oBanus U HayKu Poccuiickoii
Oenepaumn 0T «11» asrycta 2014r. Ne 976, 3aperucrpupoBan B Mpunucrepcrse
rocruimu Poccuiickont @eneparun 25.08.2014 1. (per. Ne 33826)

Llenpro  naHHOM TmporpaMMbl SBIAETCS  (HOPMHUPOBAHHE Y CTYIEHTOB
CHCTEMBI 3HAHMM, YMCHUH U BIAJCHMH: OCBOGHHE 3HAHWU O (YHIAMEHTAILHBIX
(u3HYeCcKrX, XUMIUYIECKMX U GHONOTNYECKHX 3aKOHAX M MPHHIMIAX, JCKAIIHX B OCHOBE
COBPEMEHHOH €CTECTBEHHOHAYYHOH KAPTMHBI MHUpa; HauboJee BaKHBIX OTKDHITHSX,
OKa3aBIIMX ONPEAENIAIONICE BIUSHUE Ha Pa3BUTHE TEXHUKH M TEXHOJIOTHH, METOHAX
HayqHOrO IIO3HAHHWA IPUPOABI; OBIAJECHHE YMEHUSIMH [POBOAUTH HAGIONCHUS,
ITAHUPOBAaTh M BBIIOIHATH SKCIEPUMEHTHI, BBIABUIATh T'MIIOTE3Bl W CTPOUTH MOIEIH,
IPUMEHATH TONYYCHHBIC 3HAHUA II0 (DU3MKE, XUMUU U OHUOJOTHU I OOBICHEHUS
ABJICHUI ¥ CBOMCTB BEIUECTB; PAKTUYECKH HCIIONB30BATh 3HAHUSA MO (DHU3HKE, XUMUU U
Ouonoruy; OLEHWBATH JIOCTOBEPHOCTh ECTECTBEHHOHAYYHOM HMH(OpMAIWK; pa3BuTue
TIO3HABATEJIBHBIX HHTEPECOB, HHTEUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
npouecce MPUOOPETEHUs 3HAHUH WM yMEHHH 10 (U3MKE, XAMHM W OHOJOTHH C
VCTIONIB30BAHUEM  PA3JIMYHBIX ~ MCTOYHUKOB ~ MHGOPMAlMM U COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOIOIHI; BOCIUTAHKME YOEKIEHHOCTH B BO3SMOYKHOCTH ITO3HAHMS
3aKOHOB IIPUPOJIbI, UCTIOIB30BAHMS JOCTHIKEHUN B 00ACTH (DU3UKHU, XUMUU U OUOJOTHH
Ha Oaro pasBUTHS YETOBEYECKOM IMBHIIM3AINN, HEOOXOMMMOCTH COTPYIHHYECTBA B
IIPOLIECCE COBMECTHOTO BBINOJHEHUs 3aJad, YBaXXUTEIHLHOIO OTHOIICHHUS K MHEHUIO
ONIIOHEHTA MPU OOCYKACHUHU IPOOIEM €CTECTBEHHOHAYYHOTO CONEPKAHMS, TOTOBHOCTH
K  MOpalbHO-3TUYECKOM OLCHKE FWCIONB30BaHU HAyYHBIX [OCTHKEHHMI, YyBCTBA
OTBETCTBEHHOCTH 3a 3alUTY OKPYKAIOWIEH CPEeIbl; HCIIOIb30BAHUE MPUOOPETEHHBIX
3HAHUU U yMeHHP’I AT PCIICHUA INPAKTHYCCKHUX 3aJad B HOBCGI[HCBHOif'I JKU3HU,
obecrieyenus 6E30MaCHOCTH COOCTBEHHOM KU3HH, PAIMOHATBLHOTO TPHPOIOIOIB30BAHMUS
1 OXpaHbI OKPYXKAIOMIEH CPE/Ibl, BOSMOKHOCTh NIPUMEHEHUS 3HAHWHN TIPY PEIIEHUH 3a/ad,
BO3HUKAIOIIUX B MOCIEAYIONEN IMPOPEeCCHOHANBHOM AEATENBHOCTH, B COOTBETCTBHUU C
®I'0OC CIIO.

OcHoBHOe  comepkaHue  paboyell  NpPOrpaMMBI  COCTAaBISIFOT — TEMAaTHKA
TEOPETUYECKOr0 Kypca U3y4aeMoil JUCHMIUIMHEL, TeMaTUKa M METOJAUYECKUE YKa3aHUS
0 BBIIOJHEHUIO TNPAKTUYECKUX paborT. Takasd CTpykTypa MOCTpOeHUs yd4eGHOTO
IpeaMeTa CIOCOOCTBYET (OPMHUPOBAHHMIO E€CTECTBEHHOHAYYHBIX M HKOJOTHUECKUX
3HaHUM.

IToMMMO OCHOBHOIO cojep:aHus pabodasi mIporpamMma BKIIOYAeT HeOOXOIMUMEIE
CBEZICHUS U1 paOOTHI MPENoaBaTeist U 3aJlaHusl I MPAKTHYSCKUX U CAMOCTOSTEIBHBIX



paboT, OLEHOYHbIE CPEICTBA TEKYIIErO KOHTPOIIS YCIIEBAEMOCTH, Y4eGHO-METOMMYECKOe
1 MH(GOPMALIMOHHOE 00eCIICYCHHE AUCIUTUTUHBI.

Kaxapiit 13 pasjenos, NMPUBEICHHBIX B MPOrpaMMe, BKIIOYACT ONTHMAIbHOE
COACpXKAHUC, KOTOPOE B IIEJIOM pabOTaeT Ha KOHEUHBIH pe3yJibTaT MO H3YUEHHUIO
TECOPETUICCKUX U NPUKIIATHBIX aCIIEKTOB METOIUYECKON paboThI Iegarora €eCTecTBeHHO-
OMOJIOTMYECKUM JUCIUILIHHAM.

OO0u1as Tpy10€eMKOCTh AUCIUILIUHEI COCTaB/IseT 162 yaca, B TOM YHCJIE:

- obs13arelnbHas ayIUTOpHas yueGHas Harpyska obyuaromerocst - 108 yacos:

- caMOoCToATENIbHAs paboTa oOyyaromerocs — 54 yaca.

Mesky pasmenamu 1enecoo6pasHo POBEIEHO PACIIPEIEICHUE KOIHMYECTBA YACOB
1 TPYAOEMKOCTH, YTO Ja€T BO3MOKHOCTH B IIOJHOW Mepe MCIIONIB30BATh TEXHUYECKUE
Cpe/cTBa M 000pynOBanue, HOPMUPYET HEOOXOAUMBIE 3HAHUS M yMEHHUSL.

Temaruka mnpakTHueckux paboT COOTBETCTBYyeT TpeGOBAaHUAM MOATOTOBKH
BBIITYCKHUKA 110 cnienuanbHocth 49.02.01 dusnyeckas Kyibrypa.

YUeOHBIM IIaHOM TPETyCMOTPEHBI TEKYIas M MPOMEKYTOUHAS (bopMBI KOHTPOJIS
YCIIEBAEMOCTH.

OreHOYHbIE CPeICTBA IS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, IIPOMEKYTOUHOM
aTTeCTAlMM IO UTOTaM OCBOCHHUS IUCLIMIUIMHBI BKIIOYAIOT TECTOBBIE 3aJaHMUS.
OLCHNBAHUE [IPAKTHYECKUX PA0OT, MMCHMEHHBIH KOHTPOIIb, YCTHBIN ompoc, pedepar u
JEMOHCTpaNUs MPAKTUYECKUX HABLIKOB.

Paboyas mporpamma coderaeT MOCTYNHOCTH S3bIKA W CTHJIS M3JIOKCHUS C
UCII0JIb30BaHUEM HAaYYHOU TEPMUHOJIOTHH.

Paboyas nporpamMma NOTHOCTBIO OTBEYAET COBPEMEHHBIM TpedoBanusm OI'OC
CIIO, 6asucHomy yueGHOMY IUTaHy, IPUMEPHON 06pa3oBaTENBLHOI [IpOrpaMMe U MOXKET
OBITH MCIIONB30BaHA I OOECIIEUEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl 110

crenuanbHocty 49.02.01 dusuueckas KyabTypa, a Takke COBPEMEHHBIM TPeGOBAHHAM
pBIHKA Tpy/a.

Peuiensenr:

Jupexrop MBY
"PaitoHHBI
UHPOPMaIOHHO-
METOIUYECKUNA LIeHTp"
bproxoBerixoro paitona

O. II. bypxau
704 2018




