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1 IACHOPT PABOYEN NPOT'PAMMBI YUEBHOM JUCIUILIUHBI

1.1 O6s1acTh npuMeHeHHUs Y4eOHOMH MPOrpamMMbl

PabGouass mporpamma y4eOHOM MAMCIHUIUIMHBI €CTECTBO3HAHHME SIBISECTCS YacCThIO
OCHOBHOHM TmpodeccroHaIbHOM 00pa3oBaTelIbHON MPOrpaMMOil B COOTBETCTBHHM  C
@denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BAaTENbHBIM CTAHIAPTOM CpEIHEro (TOJIHOTO)
oOmero obpazoBanus u denepanbHBIM TOCYAApPCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
(manee ®I'OC) mo cnenuaabHOCTH CpeAHEero npodecCUoHaIbHOro Oo0pa3oBaHus (Halee
CIIO) nns cniennanbHOCcTH 44.02.01 [lomkonbpHOE 00pa3oBaHue

B ochoBe yueOHO#l mguctumuivHbl «EcTecTBO3HAHHME» JIEKHUT YCTaHOBKA Ha
dbopmupoBaHue y o0ydyaeMbIX CUCTEMbl 0A30BbIX MOHATUN (PU3UKU, XUMUU U OUOJIOTHUU U
IpEeJICTABICHUI O COBPEMEHHOW €CTeCTBEHHOHAYYHOW KapTHMHE MHpA, a TaKkKe BbIpaboTKa
YMEHHI MPUMEHATH MOJTy4YeHHbIC 3HAHUS, KaK B IPO(EeCCHOHAIBHON JESTEIbHOCTH, TaK U
JUTS pEILICHUs] )KU3HEHHBIX 3a71a4.

MHorue nojiokeHus1, pa3BUBaEMbI€ €CTECTBO3HAHUEM, PACCMATPUBAIOTCSA KAaK OCHOBA
CO3/IaHMSI U MCTIOIh30BaHUSI MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHoioruilt (UKT)
— OAHOro w3 HamboJee 3HAYUMBIX TEXHOJOTHYECKUX JOCTHIKEHUN COBPEMEHHOMN
IHUBWIM3AIUU.

B ecrectBozHaHuu (HOpMHUPYIOTCS MHOTHE BHIIbI JIEATEIHLHOCTU, KOTOPHIE HMEIOT
MeTa MpeaMEeTHBIM xapakTep. K HUM B TEpBYyIHO odepeab OTHOCSTCS: MOJIEITUPOBAaHUE
O0OBEKTOB U TIPOILIECCOB, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHUS, CHCTEMHO-
MH(pOpMalMOHHBIA aHaNMKu3, (QOpMyNIHpPOBAHUE THUIIOTE3, aHAIU3 M CHUHTE3, CpPAaBHECHHE,
00001IeHNe, CUCTEMATU3allUs, BBISIBJICHHE NPUYUHHO-CICACTBEHHBIX CBsI3€d, MOUCK
aHAJIOTOB, YIpaBJICeHHE OOBEKTaMU M TporeccamMu. VIMEHHO 3Ta AMCIHUIUIMHA TTO3BOJISET
MMO3HAKOMUTH YYAIIUXCS C HAYYHBIMU METOJaMU MO3HAHUS, HAYYUTh UX OTJIUYATh TUIIOTE3Y
OT TEOPHUH, TEOPHUIO OT IKCIIEPUMEHTA.

EctecTBo3Hanne uMmeeT OueHb  OONBIIOE M BCEBO3pACTAIONIEE  YHCIIO
MEXIUCIUIUIMHAPHBIX CBs3EH, MPUYEM Ha YpOBHE, KaK MOHSATUWHOIO ammapara, Tak U
uHcTpymMeHTapusi. (Cka3aHHOE TIO3BOJIAET pACCMATpUBAaTh €CTECTBO3HAHME KakK MeTa
TUCIUILIAHY, KOTOpasi MPE0CTABISET MEKIUCITUTUTMHAPHBIN S3bIK JIJIs1 ONMUCAHUSI HAYIHON
KapTUHBI MUpA.

N3yuenue ectecTBO3HAaHMS B MPOQPECCUOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIMIX,
peaTu3yIomux 00pa3oBaTeIbHYIO0 IIPOrpaMMy CPEIHETO O0IIero o0pa3oBaHMs B Mpejeax
ocoenus OITOII CITO na 6a3e 0CHOBHOTO 00IIeT0 00pa30BaHus, UMEET CBOM OCOOCHHOCTH
B 3aBUCHUMOCTH OT Tpoduias NpodecCHoHATHLHOTO 00pa3oBaHUsA. OTO BBIPAXKAETCS B
COJIEpKaHUU OOY4YEHHUsI, KOJUYECTBE YaCOB, BBIJEISEMbIX HAa HU3YYCHHE OTICIbHBIX TEM
MpOrpaMMbl, TIyOWHE WX OCBOCHHUS YydYalUMHUCSA, 00beMe W XapakTepe NPaKTHIECKUX
3aHATUH, BUJaX BHEAYIUTOPHON CAMOCTOATEIHHON pabOTHI.

Teopernueckue CBEIEHHS TIO €CTECTBO3HAHMIO JOMOJHSAIOTCS MPAKTUUYECKUMU U
nabopaTOpHBIMU pabOTaMHU.

1.2 MecTo IMCUMIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJIMCTOB
CpeIHero 3BeHa

Hucuunnuua  «EctecTBo3HaHue»  BXOAUT B 0a30BbIM  y4eOHBIA LMK
(oOmeobpazoBaTebHbIC AUCITUIUIMHBI) MPOTPAMMBbI TTOJATOTOBKH CHEIIUATUCTOB CPEIHETO
3BCHA.



1.3 leau u 3agayd JMCHUILUIMHBI - TPe0OBaHHUsI K pe3yJbTaTaM OCBOEHHS
JTUCHHUILINHBI:

Conepxxanne mnporpammbl  «EcTecTBOo3HaHue» HampaBlI€HO Ha  JIOCTHUKEHUE
CIEYIOIINX Yelel:

- OCBOGHHME 3HaHMH O (¢yHIAMEHTAIbHBIX (PUIUYECKUX, XUMUYECKUX U
OMOJIOTMUECKUX  3aKOHaX W  MPUHIMIAX, JIEXKAllUX B  OCHOBE COBPEMEHHOMU
€CTECTBEHHOHAY4YHOM KapTUHBI MHpA; HauMOOJee BaXKHBIX OTKPBITHAX, OKa3aBIIMX
ONpefieNiAloNIee BIMSHUE HA pa3BUTHE TEXHUKHM W TEXHOJOTHUM, METOJaX HAy4yHOTO
MMO3HAHUS TTPUPOJIBI;

- OBJIaJICHUE YMEHHUSIMHU TMPOBOJUTH HAOIIONCHUS, IUIAHUPOBATh W BBIMNOIHATH
AKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIENH, TIPUMEHSTH MOJYYCHHbIC 3HAHUS
nmo (Qu3MKe, XUMUU U OHOJOTHUU M1 OOBSICHEHMS SIBJICHM U CBOWCTB BEIIECTB;
MPAKTUYECKH UCIOJIb30BaTh 3HAHUSA 1O (U3UKE, XUMUU W OHOJIOTHHU; OIICHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(POPMAIINH;

- pa3BUTHE T[I03HABATENBHBIX MHTEPECOB, HWHTEIJICKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B TIpollecce MPUOOPETEHHUS 3HAHWK M yMEHUW MO0 (PU3NKE, XUMHH WU
OMOJIOTMM C WCMOJb30BAHUEM PA3JIUYHBIX HCTOYHHUKOB HMHQPOPMAIMU U COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

- BOCIHTaHHUE YOEKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB TMPUPOIBI,
MCIOJIb30BAHMS JOCTUKEHUN B 00JAaCTH (PU3MKM, XMMUU M OMOJIOTUM Ha Oyaro pa3BUTHUS
YeJIOBEYECKON IMBWIM3AIMN; HEOOXOAMMOCTH COTPYAHUYECTBA B IMPOIECCE COBMECTHOIO
BBITIOJTHEHUS 33/1a4, YBAKHUTEIHHOTO OTHOIIEHUS K MHEHHUIO OIIMOHEHTAa MpH 00CYXIECHUU
Mpo0JIeM €CTECTBEHHOHAYYHOTO COJIEpP KaHMsI; TOTOBHOCTH K MOPaJIbHO-ITUYECKOW OLEHKE
WCIIOJIb30BaHMS HAYYHBIX JOCTHKEHUM, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY OKPYXKAIOIIEH
Cpenpl;

- WCIIOJIb30BaHUE MPUOOPETCHHBIX 3HAHUN M YMEHUH NJIsl PElIeHUs MPAKTHUYECKUX
3aJa4 B IIOBCCIHCBHOM JKM3HU, oOecneueHus Oe30IacHOCTH COOCTBECHHOM >KHM3HH,
pallMOHAIBHOTO TPHUPOJONOJIB30BAHUA U OXPaHbl OKPYXKAIOIIEH Cpelibl, BO3MOXKHOCTh
NpUMEHEHHUs] 3HAaHWW TpU  pEUIEHWH  3aJady, BO3HHUKAIOIMX B  TOCIEAYIOIIeH
npodeccruoHanbHON AESTEIbHOCTH.

B nmporpamMmy BKIIOYEHO COJEp)KaHHE, HAMpaBJIeHHOE Ha (HOpPMUPOBAHUE Y
CTYJIEHTOB KOMITETEHIIUH, HEOOXOIUMBIX JJI1 KaYECTBEHHOTO OCBOCHHS Ha 6a3e OCHOBHOTO
obmero o0pa3oBaHUs C TIONyYE€HHEM CpefaHero oOmero oOpa3oBaHMs; MPOTPAMMBbI
MOATOTOBKH  KBAIU(PUIIMPOBAHHBIX paboumXx, CIyXKalldX, MPOrpaMMbl TOJATOTOBKH
cnenuanuctoB cpeanero 3seHa (ITIKPC, TITICC3).

OcBoeHne copaepxaHusi y4eOHOW aucHMIUTUHBI «EcTecTBO3HaHHE» OOecreYnBacT
JTOCTH)KEHHUE CTYJICHTaMH CIICIYIONINUX PEe3yIbTaTOB:

JUYHOCMHBIX:

- YyBCTBO TOPJIOCTU M YBXKCHHSI K UCTOPUH U JIOCTHIKCHUSIM OTEUECTBEHHOUN HAYKHU;
TpaMOTHOE TIOBEACHHE B MPO(ECCHOHATBLHOW IESTEIBHOCTH M OBITY Tpu OOpalieHu# ¢
MpuOOpaMu U YCTPOMCTBAMHU;

- TOTOBHOCTh K TMPOJIOJDKEHHIO O00pa3oBaHUS W TIOBBIIICHUS KBaTU(PUKAIUUA B
n30paHHOW TMPOPECCUOHATLHON  JESITEIPHOCTH W OOBEKTHBHOE OCO3HAHWE POIU
€CTEeCTBEHHOHAaYYHbIX KOMIIETEHIIUH B 3TOM;

- YMEHHE UCIOJB30BaTh AOCTHKEHHUS COBPEMEHHOW HAyKH M €CTECTBEHHOHAYUHBIX
TEXHOJIOTHI NJis MOBBIIIEHUS COOCTBEHHOI'O0 MHTEIUIEKTYalbHOTO Pa3BUTHUS B BBHIOPAHHOM
npodeccuoHaNbHON e TENHHOCTH;



- YMEHHE CaMOCTOATEIHHO JOOBIBATH HOBBIE JIJIsl Ce0sl €CTECTBEHHOHAYYHBIE 3HAHUS,
UCIOb3Y Ul 3TOrO AOCTYIHbIE HCTOYHUKHN UH(OpMaLuy;

- yYMEHHE BBICTPaMBaThb KOHCTPYKTHBHBIE B3aWMOOTHOLICHHWS B KOMAaHIE IO
pelIeHuto 00X 3a1ay;

- yYMEHHE YIOpaBIATh CBOEH IIO3HABATEIbHOW JIE€ATEIBHOCTHIO, IPOBOJUTH
CaMOOIIEHKY YPOBHsI COOCTBEHHOT'O HHTEIIEKTYaIbHOI'O Pa3BUTHS;

Mema npeoMemHblx:

- HCIIOJIb30BAaHUE PA3JIMYHBIX BHUJOB IO3HABATEIBHON IEATENBHOCTU I PEIICHMS
€CTECTBEHHOHAYUHBIX 3ajay, NMPUMEHEHHE OCHOBHBIX METOJOB MO3HaHHUA (HAaOIIOAEHUS,
ONMCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl M3YYEHHS] Pa3IU4HbIX CTOPOH OKpY’Karollen
JIEMCTBUTEIILHOCTH;

- MCIOJB30BAaHUE OCHOBHBIX MHTEJUIEKTYaJbHBIX OIEpalMii: IOCTAHOBKM 3aJ1ayH,
(bopMyIMpOBaHUs TUIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHUs, 000OIEHUs, CUCTEeMAaTHU3alllH,
BBISIBJICHUS! TPUYMHHO-CIIECACTBEHHBIX CBSI3€H, IOMCKAa AaHaJOroB, (HOPMYIHPOBAHUS
BBIBOJIOB JIJISl U3YUEHUS PA3JIMYHBIX CTOPOH M3y4aeMbIX OOBEKTOB, SIBJICHHUI U MPOLIECCOB, C
KOTOPBIMU BO3HHKAET HEOOXOJMMOCTh CTAJIKUBATHCS B MPO(eccnoHanbHOU cdepe;

- YMEHUE TeHepupoBaTh HAEH M OIpPEAENATh CpPEeACTBa, HEOOXOAUMBIE ISl X
peanuzanuu;

- YMEHHE  HCIOJIb30BaThb  PA3IMYHBIE  UCTOYHUKHA  JUII  IOJIyYEHHS
€CTECTBEHHOHAYyYHOU NH(pOpPMAINH, OLIEHUBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHAJIM3UPOBATH U MPEACTABIATH HHPOPMALIMIO B PA3IMYHBIX BUAAX;

- YMEHUE MMyOJUYHO MPECTaBIATh Pe3yIbTaThl COOCTBEHHOI'O MCCIEA0BaHUs, BECTU
JIUCKYCCUHM, TOCTYIIHO M TapMOHMYHO coueTasl coaepkaHue M (GopMmbl MpeAcTaBIsieMOn
uH(popmMaLny;

npeoMemHublX:

- c(OopMHUPOBAHHOCTh TMPEJCTABIEHUH O POIM U MECT€ EeCTECTBO3HAHUS B
COBPEMEHHON Hay4yHOW KapTHHE MHpa; MOHMMAaHUE CYIIHOCTH HaOJII0AaeMbIX BO
BcenenHoil siBneHui, pojin €CTECTBEHHOHAYYHBIX AUCHUIUIMH B (OPMUPOBAHUU KPYro3opa
U PYHKIMOHAJIBHOW IPaMOTHOCTH YeJIOBEeKa JIJIsl PEIIeHUs] IPAaKTUYECKUX 3a/1ay;

- BIAQJACHUE  OCHOBOIIOJIATAIOIIMMH  €CTECTBCHHOHAYYHBIMU  IOHATHSAMHU,
3aKOHOMEPHOCTSMH, 3aKOHaMU u TEOPUIMHU; YBEPEHHOE WCIIOJIb30BaHUE
€CTECTBEHHOHAYYHON TEPMHUHOJIOTMU U CUMBOJIUKH;

- BJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOI'O IIO3HAHWs, UCIIOIb3YEMBIMU B HayKe:
HaAOJI0ZICHNEM, OITMCaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMmMeHHUsi oOpa0aTbIBaTh pe3yJbTaThl H3MEPEHUN, OOHAPYKUBATh 3aBHUCHUMOCTD
MEXIy HCCIEIyeMbIMU BEIWYMHAMHU, OOBSICHITH IOJIyY€HHBIE pPE3yJabTaTbl M JIeNaTh
BBIBO/JIBI;

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

- c(OpMUPOBAHHOCTh YMEHHSI MPUMEHITh MOJyUYECHHbIE 3HAHUA JUJIs1 OOBSCHEHUS
YCIOBHM TPOTEKaHUs] €CTECTBEHHOHAYYHBIX SBJICHMHA B TNPHUPOAE, NpPodecCHOHATbHON
cdepe U U IPUHIATHS MIPAKTHUECKUX PEIICHUH B IIOBCEAHEBHOM KU3HU;

- ¢c(pOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOIICHHUIO K €CTECTBEHHOHAYYHOM
uH(pOpMAIIIH, TOTy4YaeMON U3 Pa3HBIX HCTOYHUKOB.

1.4. Ilepedyenp MJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHs] MO0 JAUCHHUILIMHE
(mepedyeHs (pOpMHUPYEMBIX KOMIIETEHLIUI)

He npenycmortpenst



2 CTPYKTYPA U COAEPKAHUE YUEBHOM JUCHUILJIUHBI

2.1. O0beM yueOHOV TUCUUIJINHBI U BUbI Y4eOHOH padoThI

Bua yyeOHo# padoThI Oovem uacoes
MakcumaJjibHasi yueOHAasi Harpy3ka (Bcero) 162
Oos13aTesibHAsI AyAMTOPHAs y4eOHas HAIPY3Ka (Bcero) 108
B TOM YHCIJIE:
3aHATHUS JEKIIMOHHOTO THUIIA 62
MPAKTUYECKUE 3aHATHUS 36
71a00paTOpHBIC 3aHATUSA 10
CamocrosiTesibHas padoTa o0y4awierocs (Bcero) 54
[IpomexyTouHas aTTecTanus Huddepeniup
OBaHHBIN 3a4€T

2.2 CTpyKTypa TUCHUILIMHBI

KoanyecTBO ayANTOPHBIX YaCOB
CamocrosiTeIbHAS
IpakTnueckue u
HaumeHnoBaHue pa3iesioB u TeM Teoperuueckoe pabora cryaeHTa
Bcero JadopaTopHble
o0yueHnue (4ac)
3aHATHSA
Pasgena 1. Mexanunka 62 20 22 20
Tema 1.1 Mexanuka 16 4 8 4
Tema 1.2 MonekymnspHas Gu3nka u 12 4 4 4
TEePMOJNHAMUKA
Tema 1.3 DiekTpoiuHaMuKa 12 4 4 4
Tema 1.4. CtpoeHue aToMa U KBaHTOBast 12 4 4 4
(uznka
Tema 1.5 DBomronus BceacHHOM 10 4 2 4
Paszpgen 2. Xumusn 56 22 12 22
Tema 1.1 OcHOBHBIE TOHATHS U 3aKOHBI 4 > i 2
XAMHUU
Tema 1.2 [lepuoauueckuii 3aK0oH 4 2 - 2
Tema 1.3 Ctpoenue BeniecTa 6 2 2 2
Tema 1.4 Bona. PactBopsl 6 2 2 2
Tema 1.5 XuMnyeckue peakiuu 4 2 - 2
Tema 2.1 Knaccugukarus 6 > > 2
HEOPraHMYeCKUX COCTMHEHUN
Tema 2.2 MeTtaiuisl 1 HEMETAIUIBI 6 2 2 2
Tema 3.1 YrieBogopo sl 6 2 2 2
Tema 3.2 Kucnopoacoaepxarie 6 5 5 >
OpraHMYECKHEe BENIeCTBA
Tema 3.3 AzoTconepskamiue 4 5 i >
OpraHNYECKHe COCTNHEHUS
Tema 3.4 XuMus ¥ )KA3HB.
4 2 - 2
Xumus B OBITY
Pa3znen 3. buosaorus 44 20 12 12
Tema 1.1 Benenne 6 2 2 2
Tema 1.2 Knerka 14 8 4 2
Tema 1.3 Opranuzm 10 4 2 4
Tema 1.4 Bug 8 2 2 4
Tema 1.5 DxocucTeMsl 6 4 2 -
Bcero no aucuuminHe 162 62 46 54




2.3 TemaTn4yecknii IV1aH U coaepxanue ydeoHoi nucuuniauasl bJ1.06 EcrectBo3Hanune

HaunmenoBanue
pa3aesioB u TeM

Copep:xanue yueOHOI0 MaTepHaJia, NpaKTH4YecKue padoThl,
caMocTosiTe1bHas padora o0yuyaromuxcs, KypcoBasi padora (ecau
NpeAycMOTpPeHa)

O0ne
M
qaco
B

Ypos
eHb
ocBoe
HHUS

1

2

3

4

Pa3znen 1. Mexanuka

62

Tema 1.1
MexaHuka

Coaep:xanue yueOHOro MaTepuasa

16

Jlekuuu

1| Mexanu4eckoe IBUXKEHUE, €[0 OTHOCUTEIbHOCTh. 3aKOHBI
quHaMuky HeroToHa. Cunsl B IpUpoJIe: yIpyrocTs, TPEHUE, CHila
TsSKECTU. 3aKOH BCeMHUpPHOTO TaroteHus. HesecomocTs. Mmmynbc.
3aKoH COXpaHEHUs UMITyJIbCa U PEaKTUBHOE JABUKCHUE.
[MoTeHnanbpHas 1 KHHETHYIECKAs SHEPTUsl. 3aKOH COXPAaHEHUS
MeXaHW4ecKoi sHepruu. PaboTta n MOIIHOCTH

1,2

2 | Mexannyeckue konebanus. [leprox n yacToTa KoneOaHui.
Mexanuueckue BosiHbl. CBOMCTBA BOJH. 3BYKOBBIE BOJIHBL.
YIBpTpa3ByK U €r0 UCHOJIH30BAHUE B TEXHUKE M MEIHIIMHE

aKkTHueckue (J1a00paTopHbIe) 3aHATHS

HCCJ’ICHOB&HI/IC JABMJKCHUA TCJIA IO ,Z[eﬁCTBPIeM IIOCTOSTHHOM CHJIBI

I/I3yquI/Ie 3dKOHa COXpAaHCHUSA UMITYJIbCa U PCAKTUBHOI'O ABUIKCHUSL

W3mepenus TMHEHKON U IITaHT€eHIUPKYJIEM

wa»—':

W3mepenus TMHEHKON U IITaHT€HIUPKYJIEM

CamocrosTensHas paboTa 00yJaromuxcs
1. CocraBieHue anropiuTMa penieHust KHHEMaTHIeCKuX 3a1a4. Penenue
3aja4 no Teme «KnunemaTtuka»

Tema 1.2
MouJiekyJIsspHas
$usuka u
TepMOIUHAMMKA

Conep:xanue yueOHOro MaTepuaja

12

Jleknuu

1| Ocuosuble nonoxxenust MKT u ux onbITHOE 000CHOBaHHME.
bpoyHoBckoe nBumxkenue. Auddysus. Pasmepsr u Macchl MOJIEKyJ 1
atomoB. Kamusipasle siBieHus. TemmoeMkocTs. TemnooOMeH.

2 | 3aKoHBI TCPMOJNHAMUKU. TennoBeie JABUTAaTCIIN U OXpaHa
okpyskatomiet cpeapl. KITJI TeroBsIX ABUraTeneit

1,2

IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS

1| V3MepeHne BIaXHOCTH BO3/lyXa

2 H3Mep6HI/Ie TIOBEPXHOCTHOT'O HATSKEHUA KUJIKOCTU

CamocrositesnsHas paboTa 00yJaromuxcst
1. CpaBHUTENBHBIN aHAIN3 Pa3IMYHBIX TEMIICPaTYpPHBIX KA.

Tema 1.3
DJIeKTPOAUHAMHUKA

Coaep:xanue yue0HOro MaTepuajia

12

Jlexknuu

1| DnexTpuueckoe B3auMoecTBUE. DIIEMEHTAPHbIN 3apsil. 3aKOH
Kynona. lusnexrpruyeckas NpOHULAEMOCTb CPEb.
Onexrpocrarndeckoe none. Hampspkerrocts. [puammn
CYTepNO3UINH MoJieh. ['paduieckoe n300pakeHHEe IMEKTPHIECKUX
ToJIeH

1,2

2 | MarHuTHOE ToJie TIOCTOSTHHOTO MarHuTa M 3JIEKTPHUECKOTO TOKA.
MarnuTHas UHIYKIMs, MAaTrHUTHBINA MTOTOK. SIBJIeHHE
9JIEKTPOMArHUTHOM MHAYKIMK. 3akoH OMa JJisl yyacTKa el

IIpakTnyeckue (Ja00paTopHbIE) 3aHATHS

1| M3yuenue 3axoHa OMa A ydacTka 1enu

2 | I3yueHue siBICHUS SIEKTPOMArHUTHON HHIYKIIUHI

CamocrosiTenbHas padoTa 00yJaromuxcs
1. CpaBHUTENBHBIN aHAU3 AJIEKTPUUECKUX CBOMCTB pa3IU4HbIX
MIPOBOJHUKOB

Tema 1.4
CTpoeHue atoma u

Coaep:xanue yueOHOro MaTepuasa

12

Jlexknun




KBaHTOBas (QU3NKa

[u—y

Kpatkas uctopus pa3BuTus IpeACTaBICHUI 0 IPUPOJE CBETA.
OneKTpoOMarHuTHasI IPUPOJIa CBETA. 3aBUCUMOCTh MEXIY JUTMHOMN

BOJIHBI 1 YaCTOTOH 3JIEKTPOMArHUTHOTO H3IydeHUs. 3aKOHBI 2 1
OTpakeHH U MpenoMieHuUs cBeTa. PoTodPdeKT 1 KOpImycKyIsIpHbIE
CBOWCTBA CBETA
2| CrpoeHne aToMa | €ro IlaHeTapHas Mojaenb. I nnoresa [Inanka.
INornomenue u ncmyckanue ceta aroMoM. CTpOEHHE aTOMHOTO
sapa. PannoakTUBHBIE N3TYyUYEHUS U UX BO3AECHCTBUE HA )KUBbBIE 2 1,2
OpraHu3MBbl. DHEPrus pacileIUIeHUs] aTOMHOTO sapa. SAnepHas
SHepreTuka
IIpakTHyeckue (Ja0opaTopHbIE) 3aHATHS
1| HUcnonn3oBanue Gorodahdexra B TEXHUKE 4
2| HabmroneHue U perucTpaluu 3apsyKeHHBIX YaCTHUIL
CamocrosiTenbHas paboTa 00y4aromuxcs
1. Dxonoruyeckue mMpo0IeMbl, CBS3aHHBIE C UCTIOJIb30BAHUEM SCPHOM 4
SHEpPreTUKU
Tema 1.5 Conep:xanue yueOHOro MaTepuaja 10
IBoIONUs Jlexknuu
BCEJICHHOM 1| Hama 3Be3nnas cucrema — I'anaktuka. beckoneunocts Beenennoit. s 1
ITonsiTHE 0 KOCMOJIOIMH
2 | OBomonus 3Be31. DHeprust ConHua u 3Be31. [IporcxoxaeHue 5 12
CoNHEYHOM CUCTEMBI ’
IIpakTnueckue (J1a00paTopHbIe) 3aHATHS )
1| TepmosiaepHBblil CUHTES
CamocrosiTenbHas paboTa 00y4aromuxcs 4
1. Koncnekt «O0pa3oBanue miuaHeTHbIX cucteM. CoJTHeYHAs CHCTEMAY
Pazgen 2. Xummus
Tema 1.1 Coaep:xanue yueOHOro MaTepuaja 4
OcHoBHbIEe NOHATHA | Jlekuuu
M 3aKOHBI XUMHH 1| Ipenmer xumun. BemectBo. ATom. Monekyna. XuMHYECKUN
JIEMEHT M (OPMEI €To CylecTBoBaHus. [IpocThie 1 clI0XXHBIE 2 1
BEIIIECTBA.
CamocrositesnsHas paboTa 00yJaromuxcst
1. Cucremarndeckas mpopabdOTKa KOHCTIEKTOB 3aHATHH, YIeOHOM )
JUTEpPaTyphl, AOTOJIHUTEIHLHOH JIUTEPaTyphl, C HCIIOIb30BAaHHEM
PEKOMEHAAINH TperoiaBaTelts.
Tema 1.2 Coaep:xanue yueOHOro MaTepuaja 4
Hepuonnueckuii Jlekuuu
3aKOH 1| Otnmensl ceHcOpHOI cucTeMbl. OCHOBHBIC (DYHKIIUU ) )
CeHCOpHBIX cucteM. Kitaccngukanus penentopos.
CamocrosTesnsHas paboTa 00yJaromuxcst
1. Cucremarndeckas mpopabOTKa KOHCTIEKTOB 3aHATHH, YIeOHOM
JUTEPATyphl, NOMOJHUTEILHON IUTEPATYpBl, C HCIOIb30BAHUEM )
peKOMeHAanuil mpenoaBaTens.
Koncnekr: «OTtkpsiTre Ilepuoauueckoro 3ak0Ha U €ro 3Ha4eHUE».
Koncnekt «CtpoeHue 31eKTpOHHON 000I0UKH aTOMay.
Tema 1.3 Copep:xanue y4yeOHOro MaTepHaJia 6
Crpoenue BeulecTBa | Jlekuuu
1| Hpupona xumugeckoii cBsa3u. KoBaneHTHas CBsI3b: HEMOSIPHAS H
nossipHasi. Monnas cBsi3b. Katnonsl v annoHbl. MeTtamnueckas 2 1
cBs3b. BooponHas cBA3b.
IIpakTnyeckue (JadopaTopHble) 3aHATHUS )
1 | IIpupoaa XMMUUECKOH CBS3H
CamocrosTenpHas paboTa 00ydaromuxcs
1. CucremaTtudeckasi mpopabOTKa KOHCTIEKTOB 3aHATHH, YIeOHOM )
JUTEPATyphl, NOMOJHUTEILHOMN IUTEPATyphl, C HCIOIb30BAHUEM
peKoMeHAaluil mpenojaBaTens.
Tema 1.4 Bona. Copep:xanue y4eOHOro MaTepuaJa 6

PacTBOpBI

Jlexknun

10




[u—y

du3nyecKkre ¥ XUMUYECKHE CBOMCTBA BOJIBI. 3aI‘pH3HI/IT€HI/I BOJbI U

CIOCOOBI OYNCTKH BOJIBI. 2
Pu3nyecKue 1 XUMUYECKHE CBONCTBA pacTBOPOB.
IIpakTuyeckue (JadopaTopHbie) 3aHATHS
1| Onpenenenne XecTKOCTH BOJBI
CamocrosTenbHas paboTa 00ydJaromuxcs
1. Cucremarndeckas mpopabOTKa KOHCTIEKTOB 3aHATHH, YIeOHOI
JIUTEPaTypsl, AOTOIHUTEIHHOMN IUTEPATYPHI, C HCIOIB30BAHUEM
PEKOMEHAAINH TIPEToIaBaTeNs.
Koncnekr « ArperaTHble COCTOSIHUS BOJBI U €€ IIEPEXO0/Ibl U3 OJHOTO
arperaTHOTO COCTOSIHUS B APYTOE».
Tema 1.5 Copep:xanue yueOHOr0 MaTepHaJia
XumMuueckune Jlekuuu
peaknum 1| Xumunueckas peakius. CKOPOCTh peakuuy U GpakTopbl, OT KOTOPBIX
OHa 3aBUCHT. TemIoBoi 3QPEeKT XUMHYECKOH peakuu. XUMHIECKOe 1,2
paBHOBECHE
CamocrosiTenbHas padboTa 00y4aroIuxcs
1. Cucremarndeckas mpopaboTKa KOHCIICKTOB 3aHATHH, Y4eOHOI
JIUTEPaTyphl, TOMOJHUTEIHHOMN JIUTEPaTyphl, C UCIOIb30BAHUEM
pEeKOMEeHAaIi ITpenojaBaTens.
CocraBienue npe3eHTauui: « TUmbl XuMU4ecKon CBSA3U», « THUITbl
KPHUCTAJUTMYECKUX PELIETOKY.
CocraBnieHnE JIEKTPOHHBIX U AJIEKTPOrpapuIecKux GopMyi aTOMOB
XMMHUYECKHX IEMEHTOB.
Tema 2.1 Coaep:xanue yue0HOro MaTepuaJja
Kaaccuduxanus Jlekuuu
HeOpraHu4ecKux 1| Krnaccudukamnmst HeopraHUIECKUX COCIMHCHUI.
COeIMHEeH I XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX 2
COEJIMHEHUH B CBETE TCOPHH NIEKTPOJIUTHUECKON AUCCOLMAIIHH.
IIpakTuyeckue (JadopaTopHbIe) 3aHATHUS
1 | XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBaHUH B cBeTe TOJ]
CamocrosiTenbHas paboTa 00yJarommxCs
1. Cucremarnueckas mpopaboTka KOHCTIEKTOB 3aHITHHA, yueOHON
JUTEPATypHl, OMOJHUTEIHHOMN TUTEPATyPHl, C UCIIOIH30BAHUEM
PEKOMEHAINH ITpernojaBaTes.
Tema 2.2 Coaep:xanue yueOHOro MaTepuaja
MeTaJuibl ® Jleknuu
HeMeTaJlJIbI. 1| Mertamnsl. O0mmue criocoOs! momydeHust MeTaioB. CIiaBsl: YepHbIE
U IIBETHEHIE. 1,2
Koppo3ust MeTayuioB ¥ cioco0BI 3aIUTHI OT Hee.
IIpakTnyeckue (JadopaTopHbie) 3aHATHUS
1| Obmas xapakTepucTiKa MeTaJuioB. O0Imas XxapaKTepuCTHKA
TJIABHBIX MTOJTPYII HEMETAJJIOB Ha IIPUMEPE rajloreHOB.
CamocrositesnsHas paboTa 00yJaromuxcs
1. Cucremarnyeckasi mpopab0TKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JMTEpPaTyphl, JOTOJIHHUTEIHLHOMN JIUTEPaTyphl, C HCIOIb30BaHUEM
PEKOMEHAAINH TIpero1aBaTets.
Koncnextsl mo Temam: «OKHUCIIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIII,
«BaxHeiimme coeMHEHN METAIIIOB U HEMETAIJIOB B IIPUPOJIE U
XO3SMCTBEHHOH JICSATCIIFHOCTH YEIIOBEKa,
«3amuTa OKpYKaIoIIei Cpesl OT 3arpsI3HEHNS TSDKEIBIMHA METaJuIaMH,
COEMHEHHUSIMH a30Ta, CEPBI».
Tema 3.1 Copep:xanue yueOHOI0 MaTepHaJa
Yraesogopoas. Jlexkuuu

—_—

IIpenenbHble U HENpeAeIbHbIE YIIEBOAOPOAbL. IIpuMenenue
YIJIEBOIOPOAOB B OPraHUUECKOM CHUHTE3E.

IIpakTnyeckne (JadGopaTopHbIE) 3aHATHS

—_—

OO6mmas XxapakTepuCcTHKa YTIIEBOIOPOIOB

11




CamocrostensHas paboTa 00y4aromuxcs
1. Cucremarndeckas mpopabOTKa KOHCTIEKTOB 3aHATHH, YIeOHOI

JIUTEPaTypsl, AOTOIHUTEIBHOMN JIUTEPATyPHl, C HCIOIB30BAHUEM 2
PEKOMEHAAINH TIPEToIaBaTeNs.
Koncnexr «IIpuponHble HCTOUYHUKH YTIIEBOZOPOJOBY.
Tema 3.2 Copep:xaHue yueOHOI0 MaTepHaJia 6
Kucnopoacoaep:xam | Jlexkuuun
He OpraHuvecKue 1| Crpoenmne m XapakTepHbIE XMMHUYECKHE CBOICTBa CIIMPTOB, > 12
BelIeCTBa KapOOHOBBIX KHCIJIOT M CJIOKHBIX 3(HPOB. ’
IIpakTnueckne (J1a00paTopHble) 3aHATHA
1| CgoiicTBa ¥ NMPUMEHEHHUS COHPTOB, KapOOHOBBIX KHCIOT H 2
CIIO’KHBIX 3(UPOB.
CamocrosTenpHas padoTa 00ydJaromuxcs
1. Cucremarndeckas mpopabOTKa KOHCTIEKTOB 3aHATHH, YIeOHOI
JMTEPaTyphl, AOTOJIHHUTEIBLHOMN JTUTEPATypHl, C HCIOIb30BAaHHEM
pEeKOMEHalui npenojgaBaTes. 2
Cocrasnenune tabnunpl «CTpoeHHe U XapaKTepHble XUMHYECKUE
CBOMCTBA MpeICTaBUTENEH KHCIOPOJCOACPIKAIIUX OPTraHUYECKUX
COEIMHEHUI»
Tema 3.3 Conep:xanue yueOHOro MaTepuaja 4
A3oTcoaepikaniue Jleknuu
OpraHvveckKue 1| AMUHBI, aMUHOKUCIIOTHI, Oesiku. CTpOCHHE U OMOJIOTHYECKAs s 12
coeTMHeHust (ynkums Genkos i
CamocrosTensHas paboTa 00yJaromuxcs
1. CucremaTmyeckas MpopadoTKa KOHCIIEKTOB 3aHATHH, yaeOHON
JUTEpPaTypsl, AOTOIHHUTEIBFHOMN JIUTEPATyPHl, C HCIOIB30BaHUEM
pEeKOMEHIaLU IPEnoAaBaTeNs. 2
Cocrasnenne Tabnuipl «CTpoeHHE M XapaKTepHbIE XUMHUYECKUE
CBOMCTBA NPEJCTaBUTENICH a30TCOAEPKAMMX OPraHNIECKUX
COEJIMHEHUI.
Tema 3.4 Conep:xanue yueOHOro MaTepuaja 4
XuMHuS U JKH3Hb Jleknuu
Xumus B ObITY 1| XuMust ¥ oOpraHu3M 4yesloBeka. XUMHUECKHE FIEMEHTHI B OpraHu3Me
yesjoBeka OCHOBHBIC )KU3HEHHO HEOOXOUMBbIC COCIMHCHHUS: OCIIKH, 2 1,2
YTJI€BOJbI, Y KUPbl, BATAMHWHbBI
CamocrosTenbHas paboTa 00yJarommxCs
1. Cucremarnueckas mpopaboTka KOHCTIEKTOB 3aHITHIA, yueOHON
JIMTEPATYPBI, ﬂOHOHHHTeHBHOﬁ JINTEPATYPHI, C UCIIOJIB30BaAHUEM
pEKOMEHAAINH ITperoaBaTes. 2
Koncmekr «Morommue u yucTsmue cpeacraa. [Ipasmna 6e3omacHoi
paboTHI cO cpericTBaMU OBITOBOM XUMHI.
Joxnan «Posib XUMUYECKUX 3JIEMEHTOB B )KU3HH PACTEHUI»,
«¥Y noOpenns. XuMUYECKHE CPEJICTBA 3aLIUTHl PACTCHUY.
Pa3gen 3. buosaorus
Tema 1.1 Beenenne Copep:xanue y4eOHOr0 MaTepHaJa 6
Jlekuuu
1| Meroap! Hay4HOTO TI03HaHUS B Ononoruu. JKuBast mpupozaa Kax
00BEKT M3yueHus1 OMOIOTUH. MEeTO/IbI UCCIIEeI0BaHNS JKUBOM ) 12
mpupos! B Ononorun. OnpeneneHue KU3HE U YPOBHH OpTraHU3alnu ’
KHU3HN
IIpakTnyeckue (JadopaTopHble) 3aHATHUS )
1 | JKuBas npupojia Kak 00bEKT H3ydIeHUsI OHOJIOTHH
CamocrosTenpHas paboTa 00ydaromuxcs
1. Cucremarndeckas mpopabOoTKa KOHCTIIEKTOB 3aHATHH, y4eOHOI
JIMTEPATYPBI, HOHOHHHTGHBHOﬁ JINTEPATYPBI, C UCIIOJIB30BAHUEM
pPEKOMEHIalNi npenogaBaTens. 2
Koncrnekt «MeToapl UCCleJOBaHUS XKUBOU MIPUPOIBI B OHOIOTHIY,
«EcrecTBeHHOHay4YHasl KapTHHA MUPA B IPAKTHYECKOH AEATEILHOCTH
B {001 (57 03
Tema 1.2 Kierka Copep:xanue y4eOHOr0 MaTepHaJa 14
Jlekuuu 1

12




1| Knetounas Teopust ctpoeHust opranu3MoB. CTpOEHUE KIETKH:
OCHOBHBIE OPTaHOUIBI M MX QYHKIMHU. JleneHne KIETKH — OCHOBa
pocTa, pa3BUTHS U Pa3MHOXKEHHUS OpraHu3MoB. broiorndeckoe
3HAYEHNE XUMUYECKUX 3IeMEHTOB. Heoprannieckue BemecTsa B
COCTaBE KJICTKH.

2| Monexyna JHK - HocuTens HacnenCcTBEeHHON MH(OpMAITIH

3| HexnetouHoe CTpOEHHE, JKU3HEHHBIN IIUKII U €T0 3aBHCUMOCTB OT
KJIIETOYHBIX (pOpM KU3HA

4| Pa3MHOXEHHE OPTaHU3MOB, €T0 ()OPMBI H 3HAUCHHE.
VHauBunyansHOE pa3BUTHE MHOTOKIETOYHOTO OPraHU3Ma
(oHTOTEHE3).

1,2

IIpakTHyeckue (Ja0opaTopHbIe) 3aHATHUS

1| Pa3smMHOXXEHHE OPraHU3MOB, €ro (GOPMEI U 3HAUCHHE.
WNuauBHayanbHOE pa3BUTHE MHOTOKIETOYHOTO OpTraHM3Ma
(oHTOTEHE3).

2 | I3yuenue CTpOeHHs PACTUTEIBLHON U )KUBOTHOM KIIETKU

CamocrosiTenbHas paboTa 00y4aromuxcs

1. Cucremarndeckas mpopaboTKa KOHCIICKTOB 3aHATHH, Y4eOHOH
JIMTEPaTyphl, AOTOJIHHUTEIBLHOM JUTEPATyPhl, C HCIOIB30BAHUEM
PEKOMEHAAIMH TIpernoiaBaTels.

3a10JHATH TaOJIHIBI [0 TEMaM: «XHUMHUYECKUE DIIEMEHTBI KICTKH»;
Coobuenue « Ponb B KlleTKe HEOPTaHUYECKUX M OPTraHMYESCKIX
BEIIEeCTB», «BUpychl — BO30yauTEeNH HHPESKIMOHHBIX 3a00ICBaHUID);
«Bupyc nmmyHonedunuta gyenoseka (BUY). [Tpodpumakriuka BIY-
nHpeKunmny, «baxrepum»

Tema 1.3 Opranusm

Copep:kanue yueOHOro MaTepuajia

10

Jlexnuu

1| Muoroo6pa3ue opraanzMoB. OOMEH BEIIECTBOM H YHEPTHEH ¢
OKPYXAroMIeH cpeioil Kak He0OX0JUMOe YCIOBUE CYIIECTBOBAHUS
JKHUBBIX CHCTEM

1,2

2| HacnencTBeHHOCTh M U3MEHUYHMBOCTH — CBOWCTBA OPTaHU3MOB;
3aKOHOMEPHOCTH HaclieJoBaHus, yctaHoBiIeHHbIe . Menaenem u T.
MopraHoM (Ha npuMepe HaCIeJOBAHHUS Y YEIOBEKa)

1,2

IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS

1 | OpranuzM — enuHoe 1enoe. MHOrooOpasue opraHu3MoB

CamocTosTenbHas paboTa 00ydaromuxcs

1. Cucremarnueckas nmpopaboTka KOHCTIEKTOB 3aHITHIA, yueOHOH
JIUTEPATyPhI, TOMOJHUTEIBHON JTUTEPATYPHI, C UCIIOIH30BAHUEM
PEKOMEHAIHI TPEro1aBaTels.

Koncnexrsr: «HacnencTBeHHbIe 00JIE3HH Y€I0BEKA, UX TPUYUHBI U
npodunaktikay, «CoBpeMEHHbIC IPEACTABICHUS O TCHE U TEHOMEY.
Coobuienne «['eHeTHUECKHE 3aKOHOMEPHOCTHU CENEKIUI», «YueHHe
H.W. BaBmiioBa 0 IIeHTpax MHOTOOOpa3us U MPOUCXOKIACHUS
KYJIBTYPHBIX PACTCHHI». «BHOTEXHOJIOTHS, €€ JOCTHIKCHHS,
MEPCICKTHBBI PA3BUTHSIY.

Tema 1.4 Bug

Copep:xanue yueOHOI0 MaTepHaJa

Jleknun

1| Bugn, ero kputepuu. [lomynsanus — CTpyKTypHas €IMHUTIA SBOJIOIUH.
Teopus 3BomoMN opranndyeckoro mupa Y. Jlapsuna

1,2

IIpakTnyeckue (JadopaTopHble) 3aHATHUS

—_—

T'unore3nl IMPOUCXOKIACHUA KU3HU. YcloKHEHHE KUBBIX
OpraHm3MOB Ha 3eMJie B MPOIecce IBOJIONMU. AHTPOIOTEHE3 U
€ro 3aKOHOMEpHOCTH. JloKa3aTenbCTBa POJICTBA YEJOBEKa C
MIJICKOIIUTAOIIIUMHN KUBOTHBIMHU.

CamocrosTenpHas paboTa 00ydaromuxcs

1. Cucremarnyeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHON
JIUTEPATyphl, NOMOJHUTEILHOMN IUTEPATypHl, C HCIOIb30BAHUEM
peKOMeHAaluil mpenojaBaTens.

Koncnekt «I'unote3sl MPOUCXOKACHUS KUZHI.

«IlosiBIeHHE MBICTUTENBHON AEATENbHOCTU U WICHOPA3AEIbHOM peuny.

Tema 1.5

Coaep:xanue yueOHOro MaTepuaja
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JKOCHCTEMBI Jlekuuu
1| Ipenmer u 3aa4u SKOJIOTHH: yUeHHE 00 IKOIOTUIECKHUX (PaKTOpax, ) 12
Yy4eHHUe 0 COOOIIECTBAX OPraHU3MOB, YUeHHe o Onocgepe ’
2| Dxonorudeckue HakTopsl, 0COOCHHOCTH UX BO3ICHCTBHSL. 2 1,2
IIpakTuyeckue (JadopaTopHbie) 3aHATHS >
1 | W3ydenne nmpucnocoOIeHHOCTH OPTaHU3MOB K cpesie OOMTaHus
HUTOI'O: | 162
2.4 Coaepxanme pa3iejioB IHMCHUINIMHBI
2.4.1 3aHsATHS JIEKIITMOHHOTO THIIA
No ®dopma
pasn Hanvenosarne Copneprkanue pasjena TEKYIIIEro
pasnena
ena KOHTPOJIS
1 2 3 4
1 cemecmp
1 Pazgen 1. MexaHHu4ecKoe JBHKEHHE, €r0 OTHOCHUTEIBbHOCTh. 3aKOHbI AWHAMUKH | P,V
MexaHuka Herotona. Cujibl B IPHUPOJIC: YIPYTOCTh, TPCHHE, CUJIA TSDKECTH. 3aKOH

BceMHpHOro TsAroteHus. HewecomocTts. VMmyibc. 3aKOH COXpaHEHHS
UMITyJIbCa W PEAaKTHBHOE ABWKEeHHE. [loTeHluanmpbHas M KUHETHYeCKas
SHEprus. 3aKOH COXpaHEHUsl MeXaHWdeckoll osHepruu. PabGota u
MOIIHOCTh. MexaHuueckue kojebanus. [lepuom u dacToTa KoJcOaHMIA.
Mexanunueckue BoaHbl. CBOMCTBA BOJIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK U
€ro HCIIOJIb30BaHUE B TeXHHMKE N MeaunmHe. OcHoBHBIC noyioxkeHnss MKT
U UX ONBITHOe oOocHOBaHWe. BpoyHOBckoe nBmxeHue. Juddysus.
Pa3smepsl u Maccel MOJNEKYI ¥ aTroMoB. KamwuispHbIE sIBICHUS.
Temmoemkoctb. TermmooOMeH. 3akOHBI TEPMOIAMHAMHUKH. TerioBEie
JIBUTaTeNIM U 0XpaHa okpy»karomeit cpensl. KII/ TemnoBeix ABuraTenen
DJneKTpuUecKoe B3auMojeiicTBre. DiaeMeHTapHbIi 3apsaa. 3akoH KymnoHa.
JunnekTpudeckas MPOHUIIAEMOCTh Cpellbl. JJIEKTPOCTATHUECKOE IIOJIE.
Hanpsokennocts.  IlpuHnmn cynepnosunmu — moneil.  I'paduueckoe
M300pakeHne DJIEKTPUUECKHX IMoyied. MarHutHoe ToJie MOCTOSHHOTO
MarHuTa W 3JEKTPUYECKOro TOKa. MarHuTHash WHIYKIUS, MarHUTHBIA
MOTOK. SIBIEHUE AIEKTPOMArHUTHON MHAYKIMH. 3akoH OMa JUIsi ydacTka
nenn. KpaTkas uctopus pa3BUTHS TIPEACTaBICHUH O TPUPOJIE CBETa.
DNeKTpOMAarHUTHAs IPUPOAA CBEeTa. 3aBHCUMOCTh MEXKIy JIMHON BOJHBI
U YaCcTOTOW OJIIEKTPOMArHUTHOTO W3ITyYeHHs. 3aKOHBI OTpPaKCHUS W
nperxomieHus cBeta. PoTodh(ekT M KOpIycKyIspHBIE CBOWCTBAa CBETA.
CrpoeHue atoma H ero IUlaHeTtapHas wmojenb. [umoreza Ilnanka.
[Tornomenue u ucmyckanue cpera aromMoM. CTpOeHHE aTOMHOTO sjpa.
PannoakTuBHBIE M3TY4YeHHs] U WX BO3JCHCTBHE HA KMBBIC OPTaHU3MBI.
DHeprus paciielyieHus aTOMHOTo sjpa. SmepHas sHepreruka. Harma
3Be3/iHas cucreMma — [amaktuka. beckoHeuHocts Bceenennoii. IToustue o
KocMoJIoTUW.  OBomonwst  3Be3fl. OHepruss ConmHna ©W - 3BE3.
ITpoucxoxnenne COTHEYHOH CHCTEMEI.
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Ne dopma
Hanmenosanue
pas3zg ConeprxaHue paszena TEKyIIEeTo
pasznena
ea KOHTPOJIS
1 2 3 4
2 Pa3znen 2. Xummus [Ipenmer xumuu. BemectBo. Atom. Monekyna. Xumuueckuid siemeHnt | P, Y

u  QopMbel ero cymiecTBOBaHUS. [IpocThie M CIOXHBIC BEIIECTBA.
Otkpeitue  Ilepuoanyeckoro  3akona. Ilepuoamnueckas  cuctema
xumuueckux snemeHToB J[. M.MenneneeBa. 3nauenue Ilepuonndeckoro
3akoHa U Ilepmonmnueckoil cucrembl xumudeckux anemeHtoB J[. U.
MenzeneeBa Aisi pa3BUTHS HAYKH U TOHUMAHUS XUMUYECKOW KapTHUHBI
mup. KoBaneHTHas cBsi3b: HemoisipHas U nosisgpHas. VoHHas CBA3b.
Karnons! u annonsl. Metannudeckas cBa3b. Bogoponnas csizb. Bona B
pupoze, OBITY, TEXHUKE U Ha MPON3BoACTBe. PU3NIecKkre M XUMHICCKIE
CBOWCTBa BOJBI. 3arpsA3HUTEIHN BOIBI H CTIOCOOBI OUMCTKH. JKecTkas Boja
u ee ymsardenne. OnpecHeHHe BOABI. ATperaTHbIe COCTOSHUS BOIBI U €€
Mepexoibl M3 OJHOTO arperaTHOro cocrosinus B Apyroe. Ilonsrue o
XUMHYecKoil peakuuu. TuUnsl XuMuueckux peakiuil. CKoOpocTh peakiuu
u (akTopbl, OT KOTOPHIX OHA 3aBUCHUT. TerioBod 3(GHeKT XUMHUYECKO
peakuuu. Xumudeckoe paBHOBecHe. OKCHIBI, KHCIOTHI, OCHOBaHHUS,
conu. XHMHYECKHE CBOWCTBAa OCHOBHBIX KJIaCCOB HEOPTraHUYECKUX
COCTMHCHUI B CBETC TCOPUHU DIICKTPOIUTHUCCKON Aucconuaryu. Oomrue
(hu3nUeckre M XUMHYECKUE CBOicTBa MeTaiutoB. O0masi XxapaKTepUCTHKA
IIaBHBIX TMOATPYNII HEMETAUIOB Ha IMPHUMEpE rajoreHoB. Baxkueiimme
COEIMHEHHUS! METaJUIOB M HEMETAJUIOB B INPUPOJAE U XO3AWCTBEHHOU
JesTenbHOCTH. OCHOBHBIE IOHATHS OPraHUYECKON XUMHUH U TEOPHS
CTPOEHUS OpraHuYeCcKUX COEIMHEHUH. ITonsiTue HU30MEPHH.
VYrnesogoponel. IlpenenbHble W HENpeAENbHBIE  YITIEBOAOPOIBL.
[IpuMeHeHue yrieBoIopoJloB B OpraHuueckoMm cunrese. [lpenenbHbie u
HelpeeNnbHble yraeBoaopoasl. 1IpupoaHbie MCTOUHUKN YTIE€BOAOPOIOB.
YraeBogopoabl Kak OCHOBAa MEXIYyHapOJHOTO COTPYIHUYECTBA U
BaYKHEHIINN HUCTOYHUK thopmMupoBaHus Oro/pKeTa P®.
Kucnopoacoaepxkaiue oprannueckue Bemectsa. COupTbl, KapOOHOBBIE
KUCJIOTBI M CIIOKHBIE 3(QUPBI. KX CTPOCHHE U  XapaKTEPHBIC

XUMHUYECKHe  CBOMcTBa.  [IpencraBuresnm  KHCIOPOJCOAEPKALIMX
OpPTaHWYECKHMX COCIMHEHWH: METWJIOBBIH W  OITHIOBBIH  CIHPTEHI,
TJIUIEPUH, yKCycHast kuciora. JKHpBl Kak CIOXHBIE 3(QUPHI.

AJIKOTOJTU3M U €ro OTPaXCHHE B MPOU3BEICHUAX XYHIOKECTBEHHOM
JUTEPATYPBl U U300PAa3UTENBFHOTO HCKYCCTBAa. AMHHBI, aMUHOKHCIIOTBI,
oemku. CtpoeHue u 6nosorudeckast GyHKIUs OenKoB. XMMHUSA M OPTraHU3M
yesoBeka. XMMHUYECKHE 3JIEMEHThI B OpraHu3Me uesoBeka. Oprannyeckue
W HeopraHuveckue BelmecTBa. OCHOBHbIE JKU3HEHHO HEOOXOIMUMBIC
COCIMHEHUs: OCNKH, YIJIEBOJbI, JKUPbI, BHUTAMUHBI. YTIIEBOABI —
IJIaBHBIA HMCTOYHUK JHEPrWU OpraHu3ma. Poib JKMPOB B OpraHusme.
XoJiecTeprH 1 €ro poJib B 310POBbE YeJIOBeKa. MUHepabHbIE BEIIECTBA B
NPOJIyKTaX MUTAaHUs, NuieBble jo0aBku. COanaHCHPOBaHHOE IIMTAHUE.
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Ne dopma
HaumenoBanue
pasg Coneprxanue paszena TEKYILETo
pasnena
ena KOHTPOJIsSt
1 2 3 4
3 Pazgen 3. Buonorust — coBOKYyHMHOCTh HayK O *kuBOIl npupoae. Meroasl Hayunoro | T, KP, ¥V
Bbuonorus no3HaHus B 6uonoruu. JKuBasi npupoaa Kak 00bEeKT U3ydeHUs] OUOJIOTHH.

Mertoapl nccnenoBaHus JKUBOW mpupoabl B Ouonoruu. OrmpeneneHue
JKM3HU (C TIPHUBJIEYEHHEM MaTepHaia U3 pa3lesioB (U3MKH U XHMHH).
YPpoBHU opraHuzanuy >KU3HM. Mctopus usydeHus kiueTkd. OCHOBHbIE
MOJOKEHHsT ~ KJIEeTOYHOW  Teopuu.  Kietka  —  CTpyKTypHO-
(hyHKIMOHANBHAA (dJEMEHTapHas) enuHUNa >kKM3HA. CTpoeHHe KIIETKH.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHCHTBI KIETKH 3yKapHoT. Kierounoe
aapo. QDyHKIMA sAApa: XpaHEHWE, BOCIPOM3BEACHHE U IIepenada
HACJIEJICTBCHHOW WH(OPMAINK, PETyIsInus XUMHYECKOH aKTHBHOCTH
kinetku. CTpykTypa M (GYHKIMHM XpOMOCOM. AYTOCOMBI W IIOJIOBBIC
XpOMOCOMEBL.  bHosormyeckoe 3HaueHWE XHMHUYECKHX  JJIEMEHTOB.
Heopranumueckue BemiecTBa B COCTaBe KIETKH. Poib BOABI  Kak
PacTBOPUTEIIS U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEU CPEJlbl OPraHU3MOB.
VYrneBoas! u nunuasl B kietke. CTpykTypa M Ouosoruueckue (hyHKIUH
6enkoB. CTpoeHHe HyKJIEOTHIOB M CTPYKTypa HOJIMHYKICOTUIHBIX Lenei
JHK u PHK, AT®. Bupycsl u 6akrepuodaru. Hexnerounoe crpoenue,
JKU3HEHHBIH IIMKI M €ro 3aBHCUMOCTb OT KJIETOYHBIX (OPM >KU3HH.

Bupycer — B030ymuTenn WHQEKIMOHHBIX 3a00JEeBaHWH; IMOHATHE 00
OHKOBHpYCaXx. Bupyc AMMYHOIeUIATA YenoBeKa (BUY).
I[popunaktuka BUY-unrdpexnun. OpraHmm — €IMHOE LEJIOE.

Mmuoroobpasue opranm3moB. OOMEH BeEIIECTBOM H DJHEPTHEH C
OKpY’KalomIel cpenoit Kak HeoOXOIUMOe YCIIOBHE CYIIECCTBOBAHUS KHUBBIX
cucreM. CnocoOHOCTP K  CaMOBOCIPOU3BEJNEHHIO — OJHAa U3
OCHOBHBIX OCOOEHHOCTEHl JKUBBIX OpraHM3MOB. JleneHue KIeTKH —
OCHOBa pOCTa, DPAa3BUTUS U pPasMHOXKEHHUS OpraHusmMoB.  becmonoe
pasmHOxkeHue. [lomoBoif  mpormecc M IOJIOBOE  Pa3MHOMKEHHE.
OmlonoTBOpEeHHe,  ero Ouojorudeckoe 3HadeHue. [lomartme 00
WHAWBUAYaJIFHOM (OHTOTeHE3). DBOJIOIMOHHAS TEOpUS M €€ POib B
(hopMHUpPOBaHHM COBPEMECHHOW €CTCCTBEHHOHAYYHOH  KAapTHHBI MHpa.
Bun, ero xpurepuu. Ilomymsmust Kak CTPYKTypHas CIWHWIIA BUAA U
sBomoru. CHHTETHYECKash TEOpHs DHBOJIONMH. JIBIDKYIIHE CHIIBI
SBOJIIOIUA B COOTBETCTBHHM C CHHTETHYCCKOW TEOPHEH HBOIIOIIH
(CTD3). Tenermveckne 3aKOHOMEPHOCTH 3BOJIOIMOHHOTO IIPOIIECCA.
Pesynbrater sBomrorun. CoxpaHeHHe MHOT000pa3ws BUIOB KaK OCHOBa
ycToW4nBOro pas3Butus Ouocdepbl. [IpUUMHBI  BBIMHpaHHS —BHIOB.
buosnornueckuit  mporpecc u  Ouonorumyeckuii perpecc. [ Umoressl
MMPOUCXOKIACHUA KU3HU. YcnoxxHEHHE KUBBIX OpraHmu3MoB Ha 3emiie B
IpoIiecce DSBOMIONMH. AHTPONOT€HE3 M €ro  3aKOHOMEpPHOCTH.
HOKa?:aTeJ'H)CTBa POACTBA YE€JIOBECKA C MIICKOMUTAOIIUMHA KHUBOTHBIMU.
Okosorndyeckue (GpakTopsl aHTPOIIOTeHEe3a: YCIOKHEHHE MOy ISIIMOHHOM
CTPYKTYPbl ~BHAA, W3TOTOBICHWE OPYAMHA Tpyda, IEpexoh OT
pPaCTUTENFHOTO K CMEIIAHHOMY THITY ITUTAaHWS, WCIOJIB30BAHUE OTHS.
[NosiBieHHE MBICTUTEIBHON JAEATCIFHOCTH W WICHOPA3[ICIbHOW PEUu.
[Ipoucxoxnenue. JxocucTeMbl IIpeaMeT U 3aa4u KOJIOTHU: yUeHHE 00
9KOJIOTHYECKUX (pakTopax, ydeHHE O COOOIIECTBAX OPraHU3MOB, YUCHHE O
6uocthepe. Dkonoruveckue (HaKTOpbl, OCOOCHHOCTH WX BO3JCHCTBUS.
DkoJyioruyeckas XapakTepucTHKa Buaa. I[loHATHE 00 JKOJIOTHYECKHX
cucremax. llemm mnurtammsa, Tpodudeckne ypoBHH. broreomeHos kak
sKkocuctema. buocdepa — rmobanbpHas skocuctema. Ydenme B. M.
Bepranckoro o Owmocdepe. Ponp xuBBIX opramm3MoB B Omocdepe.
buomacca. buonormueckuii KpyroBopotr (Ha  TpuUMeEpe KpyroBopoTa
yrepona). OCHOBHBIE HamlpaBlICHUS BO3JCHCTBHS  UelOBEKAa Ha
6uoctepy. TpaHcopmamust €CTECTBEHHBIX 3IKOJOTHYECKHX CHCTEM.
OCOOCHHOCTH arpo3KOCHCTEM (arpoIeHO30B).

[Tpumeuanne: T — rectupoBanue, P — nanncanue pedepata, Y — ycrusiid onpoc, KP — kontponsHas padbora
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2.4.2. 3aHATHSA CEMMHAPCKOI0 THIA

— HE TIPeyCMOTPEHBI

2.4.3. IlpakTnyeckue 3ansaTus (JlaboparopHbie 3aHATHS)

dopma
Haumenosanue
Ne HanmeHnoBanue npakTudeckux (J1JabopaTopHBIX) paboT TEKYLIET0

as3zciia
pasit KOHTPOJIA

1 cemecmp
1 2 3 4

1. |Pa3pen 1. Uccnenosanue ABYM)KEHHUS Tejla MO IEUCTBUEM IMOCTOSHHON
Mexanmka cuibl. M3yuyeHue 3aKkOHAa COXpaHEHHs UMIyJIbca W
PEAaKTUBHOTO JABIKEHUs. V3MepeHHe BIIaXHOCTH BO3/AyXa.
W3mepeHne MOBEPXHOCTHOIO  HATSXKEHUS  HKMJIKOCTH.
N3yuenne 3akoHa Oma ans ydactka uenu. M3yuenue
ABJIGHUSL 3JIEKTPOMAarHUTHOM WHAyKUMH. Mcnonbs3zoBanue
dotoapdexkra B TexHuke. HabmromeHwe u perucTpanuu
3apsKEHHBIX 4YacThLl. TepmosaepHbli cuHTe3. M3mepeHus
JIMHEWKOU 1 IITAaHT€HIIUPKYJIEM.

2. |Paspen 2. Xumusi |[[puposa XMMHUYECKOH CBSI3U. XHUMHYECKHE CBOICTBa
KUCIOT U ocHoBaHui B ceere TO/I. OOmias xapakTepucTuka
MeTayioB. OOIIas XapaKTEpUCTHKA TJABHBIX MOJArPYIIL
HEMETaJlJIOB Ha npuMmepe raJOreHoB. Oowas
XapaKTepUCTHKA YriaeBoaopoaoB. CBONCTBA U MPUMEHEHUS
CIOMPTOB, KapOOHOBBIX KHCIOT M CIOXHBIX 3(UPOB.
OrnpesiesieHne >KeCTKOCTH BOJIBI.

3. |Pasmen 3. buonornsi | )KuBass mpupoga Kak OOBEKT M3y4eHHs OHOJIOTHH.
Pa3smHOXeHHe opraHu3moB, ero (GOpMbl U 3HAuYEHUE.
NuauBuayalbHOE pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma
(onTorenes). OpranusmMm — enuHoe 1enoe. MHoroo6pasue
OpraHusMoB. I'mnoressl IIPOUCXOKICHHUS KU3HU.
VYcnoxHeHre JKUBBIX OpraHM3MOB Ha 3emJiie B mpouecce| I1P, T, JIP, P
DBOJIIOLIMUA. AHTPONOT€HE3 M €ro  3aKOHOMEPHOCTH.
JlokazaTenbcTBa pPOACTBA YEJIOBEKA C MIIEKOMUTAIOLUIUMHU
JKUBOTHBIMU. [I3yueHWe CTpOEHUsT pPACTUTENBHOH U
KUBOTHOM  KJeTKu. VI3yueHue  mpuCrocOOIEHHOCTH
OpPraHU3MOB K cpejie OOMTaHus

I1p, v, JIP, T,
P

I1P, v, P, JIP,
T

Ipumeuanue: IIP- npaxmuueckasn paboma, JIP- nabopamopuas paboma; T — mecmupoeanue, P — nanucanue
pechepama, ¥ — ycmuwiii onpoc

2.4.4 Copepxanue camocTosiTeJbHOl padorel (IlpuMmepHas TemaTHKa
pedepaToB)

Ilo ¢uzuke

1 . Merposnorus B npodeccuu

2 ®wusuka B npodeccun (3HaueHUe GU3NKN TPH OCBOCHUH PO eccrn)
3. IlorpemHocTu n3MepeHui

4. CKOpOCTH B IPUPOJI€ U TEXHUKE.

5. lanuneo 'anuneil — ocHOBaTeab TOUHOT'O €CTECTBO3HAHUS
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6. 3Hauenue oTKpeITUi ["anunes

7. Ucaak HploTOH — co31aTenb KIaCCUIECKON (GU3UKU

8. Cuiibl B IpUpOJIE U TEXHUKE

9.YabpTpa3ByK M €ro HCIOJIb30BaHUE B MEAUIIMHE U TEXHUKE
10.PanuoakTBHBIC U3TYYEHUS U UX BO3ACHCTBUE HA )KUBBIE OPTaHU3MBbI

Ilo xumuu

1. Baxxnelinye coelMHEHNs] METAJIJIOB U HEMETAIIJIOB B IPUPOJAE U XO3SIMCTBEHHOH 1€STEIbHOCTU
YelioBeKa

2. IlpupoaHble UCTOUHUKH YTIEBOJIOPOJIOB

3. Baxueiiine coeIMHEHNS] METAJIOB M HEMETAJUIOB B IIPUPOJIE U XO3SIICTBEHHOMN AESTEIbHOCTH
YyeJoBeKa

4. Kpucrannuyeckue peneTky BelecTB C pa3TUYHbIMU BUAAMH XUMUYECKON CBSI3H

5. Pouib B KJIETKE HEOPTAHUYECKUX U OPraHUYECKUX BEILIECTB

Ilo 6uonocuu

1.Bupycsl — B030yauTe MHPEKIIMOHHBIX 3a00ICBAHHIA

2.Bupyc ummynonedunura yenoseka (BIY). [Ipodunakruka BUY-undexunu

3. leneTnyeckre 3aKOHOMEPHOCTH CEJICKITUU

4.Yuenune H.U. BaBunoBa o nieHTpax MHOTOOOpa3us ¥ MPOUCXOKICHHS KyIbTYPHBIX PACTEHUN
5.I'unoTe3pl MPOUCXOKIACHUSA >KU3HU

6.I'mobanpHbIe M3MEHEHUs B Orocepe Mo/ BIUSHUEM IeATeIbHOCTH YeTI0BEeKa

2.4.5 IlepeueHb y4eOHO-MeTOAUYECKOT0 oOOecmeYeHUs A CAMOCTOSITEJbHOM
padoThI 00yYaAOIIUXCH M0 JUCHHUIIIIMHE

CamocrositenbHass paboTa ydamIuxcs SBISIETCS BaKHEHIIed ¢opmoil y4ueOHO-
BOCITUTATEJILHOTO TpoIiecca.

OcHOBHas 1€ CAMOCTOSTEILHOW PA0OTHI MPU M3yYECHUHU TUCITUTUTHHBI — 3aKPEITUTh
TEOPETUICCKUE 3HAHUS, MTOJIYICHHBIC B XOJI JICKIIMOHHBIX 3aHATHH, a Takke chopMUpoBaTh
MPAKTUYECKUE HABBIKU TOJITOTOBKU B 00JIACTH €CTECTBO3HAHMUS.

CamocTrosiTenbHas paboTa yJanuxcsi B IpoIecce OCBOSHHUS JUCITUTUIMHBI BKITIOYAET:

- U3y4YEHUE OCHOBHOM U JIOTIOJHUTEIIBHON JIMTEPATYPHI 110 TIPEIMETY;

- u3yueHue (KOHCIEKTUPOBAHHE) BOIMPOCOB, BBI3BIBAIOIIUX 3aTPyJHEHUS TPU UX
W3YYCHHH,

- paboTy € 3ICKTPOHHBIMHU YYECOHBIMU PECypCaMu;

- U3y4YEHUE MaTePUAJIOB IMIEPUOJTUYCCKON TIeUYaT, MHTECPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K MPAKTHYECKUM H JTa0OPATOPHBIM 3aHSITHSIM,

- BBITIOJIHCHUE JJOMAIITHUX 3aJaHHMH.

HawnmenoBanue pasnena, [lepeuenp yaeOHO-METOMUIECKOTO 00ECIIEUeHHUs JUCIUTUIUHEI 10
TEMBI BBITIOJTHEHHIO CAMOCTOSITENTHON PabOTHI
Paznen 1. dusuka

Tuxomupona C. A. @uzuka. 10 k1. : yueOHUK. ba3oBbIil 1 yriryOneHHbIH

I Mexanuka ypoBHu / Tuxomuposa C. A., fIBopckuii b. M. - M. : Muemo3uHa,2015. - 312
c. - (Prooe).

Tuxomupona C. A. ®uznka. 10 k1. : yueOHHUK. ba3oBbIil n yriryOneHHBINH
ypoBHU / Tuxomuposa C. A., AABopckwii b. M. - M. : Maemo3uHa,2015. - 312

2 MonekynspHas ¢usnka

U TepMOIMHAMHKA ¢. - (BTOC).
Tuxommpona C. A. ®usuka. 11 k1. : yaeOHHK. ba3oBbIit 1 yriryOIeHHbIH

3 DieKTpoauHAMHUKA ypoBuH / Tuxomuposa C. A., SIBopckuii b. M. - M. : MHemo3uHa, 2015. - 319
c. - (Prooe).
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4 CtpoeHue aToma u
KBaHTOBas (pU3UKa

TuxomupoBa C. A. @uzuka. 11 k1. : yaeOHUK. ba3oBbIi 1 yriryOneHHbIH
ypoBHH / Tuxomuposa C. A., SIBopckwmii b. M. - M. : MEemo3uHa, 2015. - 319
c. - (Proc).

5 DBOJIIOLHMS BCEIICHHOM

TuxomupoBa C. A. ©uzuka. 11 k1. : yueOHUK. ba3oBbIil 1 yriryOneHHbIH
ypoBHH / Tuxomuposa C. A., SIBopckwmii b. M. - M. : Mremo3uHa, 2015. - 319
c. - (Prooe).

Paznen 2. Xumus

OCHOBHBIC IOHATHS U
3aKOHbI XUMHH

EctectBo3nanme. 11 knacc. ba3oseiii ypoBens: yueonuk / O. C. I'abpuenss,
N. T'. Octpoymos, H. C. Ilypsimesa u ap. — 2-e u3a., ucnp. — M. : Ipoda,
2014. —334 c. — ISBN 978-5-358-14599-3.

[Tepuoanueckuii 3aKk0H

EcrectBo3nanue. 11 knacc. ba3ossiii ypoBens: yuedbnuk / O. C. ['abpuensn, W.
I'. Octpoymog, H. C. Ilypermiesa u ap. — 2-¢ uzn., uctp. — M. : [Ipoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Crpoenue BemecTBa

EctectBo3nanue. 11 knacc. bazossiii ypoenb: yueonuk / O. C. 'abpuensn, U.
I'. Octpoymog, H. C. Ilypeimiesa u ap. — 2-¢ uzn., ucp. — M. : JIlpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Bona. PactBopsl

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

XUMHYECKUE PEaKIINU

EctectBo3nanue. 11 knacc. bazossiii ypoBenb: yueoHuk / O. C. 'abpuensn, U.
I'. Octpoymog, H. C. Ilypeimiesa u ap. — 2-¢ uzn., uctp. — M. : Jlpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Knaccudukarms
HEOPraHUYECKUX
COCIMHEHU N

EctectBo3nanue. 11 knacc. bazossiii ypoBens: yueonuk / O. C. 'abpuensn, U.
I'. Octpoymog, H. C. Ilypsimiesa u ap. — 2-¢ uzn., uctp. — M. : Jlpoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

MerTaiibl 1 HeMETallIbL.

EcrectBo3nanwue. 11 knacc. ba3ossiii ypoBens : yueOnuk / O. C. ['abpuensn,
HN. T'. Octpoymos, H. C. Ilypsimesa u ap. — 2-e uzn., ucnp. — M. : Ipoda,
2014. —334 c. — ISBN 978-5-358-14599-3.

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

¥ TIEBOZIOPOTE. 334 c. — ISBN 978-5-358-14599-3.
EctectBo3nanue. 11 knacc. bazossiii ypoeenb: yueonuk / O. C. 'abpuensH, U.
Kucnoponconepxkamme  [I'. Octpoymos, H. C. Ilypsiiesa u ap. — 2-e uz., ucnp. — M.: Jlpoda, 2014. —

OpTraHNYCCKUEC BEIICCTBA

334 c. — ISBN 978-5-358-14599-3.

A3zotcoaepaniue
OpTaHHYECKUE
COCIUHECHUS

EcrectBo3nanue. 11 knacc. ba3osslii ypoBens : yueOnuk / O. C. ['abpuensiy,
N. T'. Octpoymos, H. C. [lypeimesa u ap. — 2-e u3a., ucnp. — M.: [Ipoda,
2014. —334 c. — ISBN 978-5-358-14599-3.

XUMHA U )KU3HL. XUMHUSA B

EcrectBo3nanue. 11 knacc. ba3ossiii ypoBens: yuednuk / O. C. I'abpuensn, W.
I'. Octpoymos, H. C. IlypsriieBa u ap. — 2-e uzna., ucnp. — M.: Jlpoda, 2014. —

Obiry 334 c. — ISBN 978-5-358-14599-3.
Paznen 3. buonorus
. EctrectBo3nanme. 10 knacc. ba3oBeiit yposens: yueonuk / O. C.
Ia6puensn, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 3-e uzn., crep. — M.:
Beenenue Npoda, 2014. — 334 ¢. — ISBN 978-5-358-13366-2.

EctectBo3nanme. 11 knacc. bazoBeiit ypoeHs: yueOnuk / O. C.
I'a6puensn, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 2-€ U31., UCIIP. —
M. : Ipoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.
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EcrectBo3nanue. 10 knacc. ba3oBeiit ypoBeHs: yueOnuk / O. C.
I'a6puensu, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 3-e u3., ctep. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-13366-2.

EcrectBo3nanue. 11 knacc. bazoBeiit ypoeHs: yueonuk / O. C.
I'a6puensu, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 2-e u3f., ucnp. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

Knerka.

EcrectBo3znanue. 10 knacc. ba3ossiii ypoBens: yuebnuk / O. C. ['abpuens,
N. T. Octpoymos, H. C. Ilypsimesa u ap. — 3-e u3a., crep. — M.: Ipoda, 2014.
—334 c. —ISBN 978-5-358-13366-2.
Opranuszm EcrectBo3nanue. 11 knacc. ba3oBeiit ypoeHs: 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.

EcrectBo3nanue. 10 knacc. ba3ossiii ypoBeHs: yuebnuk / O. C. ['abpuensy,
N. T'. Octpoymos, H. C. ITypsimesa u ap. — 3-e u3a., crep. — M.: Ipoda, 2014.
—334 c. —ISBN 978-5-358-13366-2.

Buz EctectBo3nanue. 11 knacc. bazoBeiit ypoBeHs: yueonuk / O. C.
I'abpuensu, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 2-¢ u3., ucnp. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.
EcrectBo3nanue. 10 knacc. ba3ossiii ypoBeHs: yuebnuk / O. C. ['abpuensH,
N. T'. Octpoymos, H. C. ITypsimesa u ap. — 3-e u3a., crep. — M.: Ipoda, 2014.
—334 c. —ISBN 978-5-358-13366-2.
DKOCUCTEMBI

EctectBo3nanue. 11 knacc. bazoBelit yporeHs: yueonuk / O. C.
I'abpuensu, U. I'. Octpoymos, H. C. Iypsimiesa u ap. — 2-¢ u3., ucnp. — M.:
Hpoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.

KpomMe mnepeunciaeHHbIX HCTOYHHMKOB YYaIIMICS MOXET BOCHOJIb30BaThCsi IMOHMCKOBBIMU
cucreMamu ceTd VIHTepHeT 1o TeMe caMOCTOSTENbHOM paboThI.

Jl1st OCBOEGHHUSI TUCITUIUIMHBI U CAMOCTOSITENIbHOTO BBIMOJIHEHUS [TPETYCMOTPEHHBIX Y4eOHOM
porpaMMoil Kypca 3aZaHuil MOMKET OBbITh MCIIOJB30BAHO ClEAyIoLlee Y4eOHO-METOAMUYECKOe
o0ecnieyeHue:

-METOJIMYECKHE PEKOMEHJAIIMM K BBINOJIHEHHIO Ja0OpaTOPHBIX padoT;
-METOAMYECKHE PEKOMEHJAIIUHU K CAMOCTOSTEIbHOU padoTe.

Hauanom opranuzanmu ar000i caMOCTOSTENbHON paOOThl JOMKHO OBITh MPUBUTHE HABBIKOB
Y YMEHHUH TPaMOTHOM paboThI C Y4eOHOW U HAyYHOU JIUTepaTypoid. DTOT MpoIecc, B MEPBYIO
o4epe/ib, CBA3aH C HAXOXKICHUEM HEOOXOAMMOH I yCIEIHOTO OBJIaIeHUS YUeOHBIM MaTepHaioM
JTUTEPaTypor. YJamuiics T0JDKEH YMETh MOb30BaThesl (PoHIaMu OUOIMOTEK U CIIPABOYHO-
6ubnuorpaduyecKuMH N3AAHUSIMU.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MU

JUis M3ydeHus: ecTeCTBO3HAHMS MPETyCMaTPUBAETCS UCIOIb30BaHUE B yUeOHOM mpoliecce
aKTUBHBIX U MHTEPAKTUBHBIX (YOPM MPOBEACHUS ayTUTOPHBIX U BHEAYTUTOPHBIX 3aHITHH C LEIbIO
(dbopMHUpOBaHUS U Pa3BUTH MPO(HECCHOHATBHBIX HABBIKOB 00yUYaIOIIHUXCS.

B nmpouecce o00ydeHuss NpUMEHSIOTCS 00pa3oBaTelbHbIE TEXHOJIOTHH JIMYHOCTHO-
JeSITeIbHOCTHOTO, pa3BUBAIOIIErO0 M MpobiiemMHoro oOydenus. OOs3areneH 1abopaTOpHBIN
MPAKTUKYM [0 pa3jenam AUCIUIUINHBIL.

B yueOHOoM mpormecce Hapsny ¢ TpagulMOHHBIMH 00pa30BaTENbHBIMUA TEXHOJIOTUSIMHU
HCIIONB3YIOTCA KOMIIBIOTEPHOE TECTHUPOBAHHME, TEMATHYECKUE MPE3EHTAlUH, HWHTEPAKTHUBHBIC
TEXHOJIOTUH.
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3.1.00pa3oBaTe/ibHbIE TEXHOJOTHU NIPH NMPOBEICHUH JEeKINI

Kom.
INe Tema Buner npuMeHsieMbIX 00pa30BaTeIbHBIX TEXHOJIOTHN
yac
1. |[Mexanuka AynnoBu3yaibHasi TEXHOJIOTHS, IPOOIEMHOE U3JI0KCHNE 4
MomnekynspHas pU3MKa U
2 AynroBHU3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE U3JI0KEHHE 4
TepMOMHAMUKA
3 [DmekTpoarHaMHKa AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE U3II0KCHNE 4
4 |CtpoeHue aToMa M KBaHTOBasi (pU3UKa AynnoBu3yalibHas TEXHOJOTHS, TPOOIEMHOE U3II0KCHNE 4
S5 [DBomroius BCeNeHHOM AynuoBu3yasbHas TEXHOJIOTHS, IPOOIEMHOE U3IIOKCHHE 4
AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE U3JI0KCHHE,
6 |OCHOBHBIC MTOHATHS U 3aKOHBI XHMHHU * 2
JIEKIUS - TUCKYCCHS
7 |[[lepuoguyeckuii 3aKoH AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE U3II0KCHNE 2
8  |CtpoeHue BelecTBa AynuoBH3yasbHas TEXHOJIOTHS, IPOOJIEMHOE U3IIOKCHHE 2
9  |Boma. PactBOpSBI AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE U3II0KCHNE 2
10 [Xumudeckue peakiu AynuoBu3yaibHasl TEXHOJOTHS, IPOOIIEMHOE H3IIOKCHHE 2
Knaccugukanust HeopraHMYeCKHX
11 N AynnoBu3yasbHast TEXHOJIOTHS, TPOOJIEMHOE U3JIOKCHHE 2
COCIMHCHUU
12 [Metansbl 1 HEMETaIIbI. AynroBu3yalibHasl TEXHOJIOTHS, JIEKIUS-TUCKYCCHsT* 2%
'Y IJ1€BOAOPOBL.
13 Jlopon AynroBHu3yalibHas TEXHOJIOTHsI, TPOOJIEMHOE N3JI0KEHHE 2
Kncoponconepxkaine opraHndecKne
14 POACOACPAAIL p AynnoBu3yasbHast TEXHOJIOTHS, TPOOJIEMHOE U3JIOKCHHE 2
BEIIECTBA.
IA30TCOAEpIKaIINe OPTaHNYECKUe
15 JICpIANHC Op AynroBHU3yalibHasi TEXHOJIOTHsI, TPOOJIEMHOE U3JI0KEHNE 2
COCANHCHUA
AynroBu3yalibHas TEXHOJIOTHsI, TPOOIEMHOE N3JI0KEHHE
16 [Xumus v sxxu3Hb. XUMHS B OBITY Y y s > TP ’ 2
JIEKIUS - TUCKYCCHS
17 |BBemenue AynuoBu3yanbHas TEXHOJIOTHS, TPOOIEMHOE H3JI0KCHHE 2
18 [Kierka. AynuoBu3yanbHas TEXHOJIOTHS, TPOOIEMHOE H3JI0KCHHE 8
19 |Opranuzm AynroBu3yalibHasi TEXHOJIOTHs, TPOOJIEMHOE U3JI0KEHNE 4
20 Bun AynuoBu3yanbHasi TEXHOJIOTHS, TPOOIEMHOE H3JI0KCHHE 2
21 [Dxocucremsr AynuoBH3yabHasi TEXHOJIOTHS, IPOOJIEMHOE U3IIOKCHHE 4
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3.2.00pa3oBaTe/IbHbIC TEXHOJIOTMH NP NPOBeICHNH NPAKTHYECKUX 3aHATHIH

(;1abopaTopHbIX padoT)

Ne | Tema 3aHsTUS Buns! mpuMeHseMBIX 00pa30BaTeIbHBIX Kom.
TEXHOJIOT Ui qac

1 HccnenoBanne nBMXeHUS Teja MO JEUCTBUEM Juckyccust o TeOpeTHYECKUM BOIIPOCaM. 2

MOCTOSIHHOM CHUJIBI Pewmenne 3ana4 MHAUBHUYAIBHO
2 | H3yudeHue 3aKOHa COXpAHEHHs UMIYJbca U Kpyrunslit cTon o TeopeTHuecKuM BOIpocaM 2
PEaKTUBHOTO JBM>KEHUS Pemenue 3amau xeiic-MeTo0M

3 | M3MepeHus TUHEHKON U IITaHTeHIUPKYJIEM Jluckyccust o TeoOpeTHIecKUM BOIIpocam 2%
Pemenue 3ana4 HHIUBUAYAIBHO C TPYIIIOBBIM
obcyxaeHneM

4  3mepeHns ITMHEHKON M IITaHTCHIIUPKYIIEM IIpecc-koHpEepeHIIHS 0 TEOPETUISCKUM 2%
BOIIPOCAM.

Pemmenue 3amaq MarbIMu TpyIIIaMH

5 M3MmepeHue BIaxHOCTH BO3AyXa Urposoe 3ansTHE HAa MoAenaX. Pemenue 3anay 2

6 | V3MepeHue MOBEpXHOCTHOTO HATSDKEHUS XKHUJIKOCTH | JIMCIYT MO TEOPETHYECKUM BOIIPOCAM 2
Pemenue 3a1a4 HHINBUAYAIBHO C TPYIIIOBBIM
00CYXJIEHUEM UTOTOB

7 W3yuenne 3akona OMa 11 ydyacTka Lenu Juckyccust o TeEOpeTUYECKUM BOIPOCaM. 2
Perrenue 3amad MHIUBUIYaTEHO

8 W3yuenue ABIeHUs 3IEKTPOMArHUTHOW MHAYKUMK | Kpyriblid CTON O TEOPETUUECKUM BOIPOCaM 2
Pemenue 3aga4 kelic-MeTO0M

9 | Hcnomnp3oBanue GpoToddderTa B TEXHUKE HrpoBoe 3aHsaTHe Ha MOJesIX. PemeHne 3aqay 2%

10 |HabmnromeHue U perucTpanuy 3apsHKeHHBIX yacTul] | J{MCHYT MO TEOpeTHYECKUM BOIIPOCcaM 2
Pemenue 3a1a4 HHINBUAYAIBHO C TPYIIIOBBIM
00CYXJIEHUEM UTOTOB

11 | TepMosiaepHBblil CUHTE3 Kpyraslit cTon no TeopeTuyeckuM Bompocam. 2%
Pemenue 3aga4 Kkeiic-MeTOA0M

12 | [Ipupona XUMHYECKOM CBSI3U Macrep-Kiacc CenraiInucTa, padota MaabIMU 2
rpymmamy *

13 | Onpenenenue )KeCTKOCTH BOJBI JluctyT 1o TeopeTH4ecKruM BOIIpOcaM 2
Pemenue 3a1a4 HHINBUAYAIBHO C TPYIIIOBBIM
00CYXJIEHUEM UTOTOB

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

cBere TOJ]

15 | OOmas xapakrepucTuka Merayuios. Oomas Kpyrunslit cTon no TeopeTHuecKuM BOIpocaM 2

XapaKTePUCTHKA TJIABHBIX MOATPYII HEMETAIUIOB Pemenue 3anau xeiic-MmeTogoM
Ha NPUMeEpE rajJoreHOB.

16 | O06mas xapakTepucTHKa YTIIEBOIOPOIOB JIluckyccust Mo TeOpeTHIECKUM BOIIPOcCam 2%
Pemenue 3ama4 HHINBUAYAIBHO C TPYIIIOBBIM
obcyxeHnemMm

17  CaolicTBa ¥ IPUMEHEHHS CIUPTOB, KapOOHOBBIX | PemeHue 3ama4 MaibIMy TPYIIIIAMH 2

KHCJIOT W CIIOKHBIX 3()UPOB.

18  JKuBas mpupona kak 00bEKT U3ydeHHs OHOIOTUN Pewenne cutyaTuBHBIX U IPOU3BOJACTBEHHBIX 2%
3a1a4y

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

3HaYeHne. VIHAnBHayanbHOE pa3BUTHE
MHOTOKJICTOYHOT'O OpraHu3Ma (OHTOTeHE3).
20 | H3ydeHue CTpOCHUs paCTUTEIHLHOM U KUBOTHOM JIucnyT 1o TeOpeTUIEeCKUM BOIIpOCcaM 2

KIICTKH

Peienue 3aqa4 MHANBUIYAIBHO C IPYIIIOBBIM
00CyXIeHHEM UTOTOB
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21 Opranmsm — eguHoe 1enoe. MHorooOpasue JlucryT no TeopeTU4ecKUM BOIpOcaM 2%
OpPraHU3MOB Pemenue 3ana4 HHIUBUAYAIBHO C TPYIIIOBBIM
00CYXICHUEM UTOTOB

22 |T'umoTte3bl MPOMCXOXKACHUS XU3HU. YCIOXKHEHHE | AHAJIN3 KOHKPETHBIX CUTYyaluil 2
KUBBIX OPraHU3MOB Ha 3eMile B IIpolecce
3BOJIIOLIMHA. AHTPOIOI€HE3 U €ro
3aKOHOMEPHOCTH. JloKazaTenpcTBa POACTBA
YEJOBEKA C MICKONUTAIONINMH JKHBOTHBIMH.

23 | Uzydenue mpucrnocoOICHHOCTH OPTaHIM3MOB K Kpyrusiit cTon mo TeopeTHIecKnM BOIpocaM 2
cpene oouTaHus Pemenue 3aga4 kelic-MeTOA0M

Hroro no kypcy 46

B TOM YHCJIC HHTEPaKTUBHOE 00y4YeHue™ 16*

4 YCJIOBHUS PEAJIM3AIIAU ITPOT'PAMMBI YYEBHOM JUCIUILINHBI

4.1 MaTtepuajbHO-TeXHHYeCKasi 0232, He0OX0AMMAs IJIsl OCYIIEeCTBJIECHUS
o0pa3oBaTe/ILHOI0 NpoLecca Mo JMCUHUIINHEe

Peanuzamnus yueOHOM aucturuinael EcTecTBO3HaHue TpeOyeT Haauuus y4eOHOTO
KaOMHeTa IJIsi TPOBEJCHUS TEOPETHUECKUX M TMPAKTUYCCKUX 3aHATUH U J1abOpaTOpHIO
COOTBETCTBYIOIIETO MPOpUIIs.

Peanuzanus yueOHON AUCHMIUTUHBI OCYIIECTBIISETCS B CHEIMAIBHO 000pPYI0BaHHOM
KaOMHETE €CTECTBEHHO-HAYYHBIX JUCIUIIIINH, KOTOPBIN BKIIOYAET B CEO0s:

MYJIbTUMEIUA KOMIUIEKT (MYJIbTHMEIUAIIPOCKTOP U IKPaH),

KOMIIBIOTED,

JIOCKa MeJoBas,

yueOHasi MmebOelb,

1a00paTOPHBIA KOMIUIEKC Ui YY€OHOW MPAKTUYECKON U MPOEKTHON NEATeThHOCTH
o Qusuke,

71a00paTOPHBIA KOMIUIEKC JJisi Y4eOHOM MPaKTUYECKOW M MPOCKTHOM JeATEeTbHOCTH
110 €CTECTBEHHO-HAY4YHBIM JIUCLUILINHAM,

HATJISIAHBIE TOCOOMS (MYJSDKM  4YeJIOBEUYEeCKHMX OpraHoB, pelibedHble MocoOus
YEJIOBEUYECKUX OPraHOB, CKEJET Ha IITaTHBE),

4.2 Ilepe4yeHb HEOOXOAMMOI0 POrPAMMHOIO0 O0ecreYeHust
1. 7-zip (yinueH3us Ha aHri. http://www.7-zip.org/license.txt)

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

https://get.adobe.com/reader/Nloc=ru&promoid=KLXME)

4. Apache Open Office (sinniensus - 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 (JIMLeH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBOOOAHOM JOCTYTIC)

8. Mozilla Firefox (tuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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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
https://freecommander.com/ru/лицензия/
https://freecommander.com/ru/лицензия/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/

S. HIEPEYEHb OCHOBHBIX 1 JOITIOJTHUTEJIBHBIX TH®OPMALIMOHHBIX
NCTOYHUKOB, HEOBXOJIUMBIX J1JIs1 OCBOEHUSA AU CHUIIJIMHBI
B/J1.06 ECTECTBO3HAHMUE

5.1 OcHoBHas quTEpaTypa
1. EcrectBo3nanue. 10 kimacc. ba3osriit ypoBens : yueOnuk / O. C. I'abpuensn, .
I'. Octpoymos, H. C. IlypsimeBa u ap. — 3-e usa., crep. — M. : [poda, 2014. — 334 c. —
ISBN 978-5-358-13366-2.
2. EcrectBo3nanue. 11 xmacc. ba3oBsrit ypoBHb: yueOnuk / O. C. I'abpuenss, U. I
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[DnexkTpoHHBIN pecypce]. — DnekTpoH. gaH. — M. : M3garensctBo "Jlabopatopus
3Hanuit", 2015. — 339 ¢. — Pexxum nocrtyna: http://e.lanbook.com/book/66347

2. HUxonnukoBa, H. N. KoHuenumm COBPEMEHHOIO €CTECTBO3HAHHUS [DIEKTPOHHBIN
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ISBN 978-5-238-01421-0. — URL:
http://biblioclub.ru/index.php?page=book_red&id=115158&sr=1.

3. Kyszuenos, C.M. CnpaBounuk mo ¢uszuke : ydeOHoe mocodue / C.U. Ky3Heros,

K.U. Porosur. - Tomck : WsgareapctBO TOMCKOrOo  IOJUTEXHHYECKOTO
yauBepcurera, 2014. - 220 c. : wi., Tabmn., cxeMm. - bubnuorp. B xH.. - ISBN 978-5-
4387-0443-0 ; To xe [ DneKTpOHHBI pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=442117

4. Tuxomupona C. A. ®usuka. 10 k. : ydeOHUK. ba3oBblil U yriayOaeHHBI YPOBHH /
Tuxomuposa C. A., AABopckuii b. M. - M. : Muemo3una,2015. - 312 c. - (®TOC).

5. Tuxomupona C. A. ®@usuka. 11 k. : yueOHuk. ba3oBblil U yriyOneHHbI ypOBHU /
Tuxomuposa C. A., ABopckuii b. M. - M. : Muemo3uHa, 2015. - 319 c. - (®I'OC).
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6 METOJAUYECKUE YKA3ZAHUS OBYYAIOIMMCSI IO OCBOEHUIO
TUCHMUILTAHBI

VYyammecs Uisi MOJTHOLEHHOTO OCBOEHUs yudeOHoro Kkypca «EcTtecTBo3HaHue»
JOJDKHBl  COCTABJIATH KOHCIEKTHl Kak IpU IMPOCIYIIMBAHUM €r0 TEOPETHYECKOU
(JIeKIMOHHOM) YacTu, Tak U INpH IMOArOTOBKE K IMPAKTHUECKUM 3aHATUAM. JKenareibHo,
YTOOBI KOHCIIEKTHI JIEKIIMI U CEMUHAPOB 3aMCHIBAINCH B JIOTHUYECKOM MMOCIE10BATEIILHOCTH
M3Y4YEHHUS Kypca U COAEpXKaIUCh B OAHOM TeTpaau. IOTO oOecneyuT Oojiee MOJIHYIO
HOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHATHUSAM, TaK U CECCHOHHOMY KOHTPOJIIO 3HaHUH.

CamocrositenpHass paboTa ydamuxcs sBISETCs BakHeimed ¢opmol ydeOHO-
MO03HABaTeNIbHOTO Ipouecca. Llenp 3aganuii 11 caMOCTOATENbHOM pabOThl — 3aKPENUTh U
paclIMpuTh 3HAHMS, YMEHHS, HAaBBIKM, NPHUOOPETEHHbIE B pe3ylbTaTe M3yYEHUs
JOUCLUIUIMHBL; OBJAJE€Th YMEHHUEM HCIIONb30BaTh IOJYYEHHBIE 3HaHUS B IPAKTHYECKOU
paboTe; MoJy4nuTh NEPBUYHBIC HABBIKU MPOGECCUOHATBHOMN 1€ TEIbHOCTH.

HauanoMm opranuzanuu jr000H caMOCTOSTENBHON pabOThl TOJKHO OBITH MPUBUTHE
HABBIKOB M YMEHUU IPaMOTHOM paboThI ¢ yueOHOM U HAyYHOW JTUTEpaTypoil. DTOT Mpoliecc,
B IIEPBYIO0 OYepelb, CBA3aH C HAXOXKICHHEM HEOOXOAMMOM MJIsi YCIEUIHOIO OBJIAJCHUS
y4eOHBIM MaTEpHUaJIOM JHUTEPaTypod. Yuaniuiicss NOJKEH HM3yYUTh CIIHCOK HOPMATHUBHO-
MpPaBOBBIX AKTOB M 3KOHOMHUYECKOW JIUTEpaTypbl, PEKOMEHAYEMbIi 10 Yy4yeOHOU
IUCUUIUIMHE,  yMETh  TOJb30BaThCs  (QoHAaAMM  OMONMOTEK M CIPAaBOYHO-
onbanorpauIeCKUMH U3TaHUSMH.

3anaHus i1 CaMOCTOSTENbHOW pPaOOThl BBHINOJHSIOTCA B HMUCBMEHHOM BHJIE BO
BHeayIuTOpHOE Bpems. Pabora 1oMKHA HOCUTH TBOPYECKHM XapakTep, MpH €€ OLEHKe
IpernojaBareNib B IEPBYIO OuYepe/b OLEHUBAaeT OOOCHOBAaHHOCTh W OPHUTHHAIBHOCTD
BbIBOJIOB. B mnucbMeHHON paboTe 1o TeMe 3aJaHusl y4yalluiics JOJDKEH TOJHO |
BCECTOPOHHE PACCMOTPETH BCE ACTIEKTHI TEMBI, UETKO C(HOPMYIUPOBATH U apryMEHTHUPOBAThH
CBOIO TMO3UIUI0 IO UCCIEAyeMbIM BoOmpocaM. BpIOOp KOHKPETHOro 3ajaHusi i
CaMOCTOATENbHON pabOThl MPOBOJIUT MpErNogaBaTeb, BeIyIIUH MPAaKTUYECKHE 3aHATUS B
COOTBETCTBUU C MEPEYHEM, YKa3aHHBIM B IJIAHAX MPAKTUYECKUX 3aHATUH.

Obwue npasuna 6bINOIHEHUSA NUCLMEHHBIX pAbOm

Ha nepBoM 3aHATUM CTYAEHTHl JIOJUKHBI OBITh HPOMH(MOPMHPOBAHBI O
HEOOXOJIMMOCTH COOJIIOJIEHUSI HOPM aKaJIeMUYECKOM STHUKM M aBTOPCKUX MpaB B XOJe€
oOydeHus. B yacTHOCTH, IPEIOCTABIISIFOTCS CBEJICHUS:

— oOm1as nHpopMaIys 00 aBTOPCKHX MpPaBax;

— MIpaBUJIa LUTUPOBAHMS;

— npaBuiia 0OPMIICHUS CCHUIOK;

Bce wumMmeromuecs B TEKCTe CHOCKHM TINATENbHO BBIBEPSIOTCS U CHAOXKAIOTCS
«axpecaMmmy.

Henonyctumo BKiIIOYaTh B CBOIO pabOTy BBLACPKKH M3 pabOT IPYrux aBTOpOB Oe3
yKa3aHUs Ha 3TO, MepecKa3blBaTh UyXYyl0 paboTy OJM3KO K TEKCTy 0e3 OTCBUIKM K HEW,
HCIIOJIb30BaTh UyXHe UJeu 0e3 yKa3zaHusl IEpBOMCTOYHUKOB (3TO Kacaercs U MHPOpMaIIUH,
HaiinenHoii B Uatepuete). Bee cimyyan minaruara 10 KHBI OBITh HCKITIOYCHBI.

Crucoxk MCHOJB30BAHHOM JINTEpPATyphl JODKEH BKIHOYAaTh BCE HMCTOYHUKHU
uH(pOpMaLMK, U3YYCHHbIE U TPOpPabOTaHHBIE CTYJIEHTOM B MPOIECCE BBHIMOIHEHUS PabOThI,
U 0JbKeH ObITh coctaBieH B coorBeTcTBUU ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduueckas
ccpuika. O01me TpeOoBaHUS U MPABIIIAY.

Tpebosanus k Hanucanuio pegepama
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Pedpepar mo mamHOMY Kypcy SBISETCS OJHAM U3 METOJOB OpraHHU3aIluu
CaMOCTOSITEIbHON PabOTHI.

Tembl pedepaToB SIBISIOTCS JOMOJHUATEIHFHBIM MATEPHUAIIOM JUTSI U3YYEHUS TaHHOUN
mucuuruiHbl. Pedepar onennBaercst B 0JMH 0ail1 B OIEHKE UTOTO dK3aMeHa

Pedbepar momken ObITh  TOATOTOBJIEH  COMJIACHO  TeMe,  IMPEAJIOKEHHOM
npenogaBaTesneM. JlomyckaeTcss CaMOCTOSATEIbHBIM BBIOOp TeMmbl pedepara, HO IO
COTJIACOBAHHUIO C TIPEIO/IaBATEIIEM.

Jns nHanucanust pedepara CTYIAEHT CaMOCTOSTENIbHO TOJIOMPAET HMCTOYHUKHU
uHboOpMallid IO BBIOpaHHON Teme (JiuTepaTypa ydeOHas, mepuoauudeckas u HHTepHET-
pecypchl)

O06bem pedepara — He meHee 10 ctpanul popmara A 4.

Pedepat nomkeH uMeTh (TUTYIBHBIN JUCT, COAEPKaHUE, TEKCT JOJIKEH OBITh pa3ouT
Ha pas3feNbl, COTJACHO COJEP’KaHUIO0, 3aKIIOUEHHE, CIUCOK JUTEpaTypbl HE MeEHee S5
HWCTOYHHUKOB)

O6cyxnenne Tem pedepaToB MPOBOAUTCS HAa TEX MPAKTHUYECKUX 3aHIATHIX, IO
KOTOPBIM OHM pacIipe/iefieHbl. DTO SBISIETCSl 00s3aTeNbHBIM TpeOoBaHMEM. B ciyuae He
MpeAcTaBiIeHUsT pedepaTa COTNIACHO YCTaHOBIEHHOMY rpaduky (0€3 YBaKHUTEIbHOU
MPUYHMHBI), yUaIIUics 00s3aH MOATOTOBUTE HOBBIHN pedepar.

Nudopmanust mo pedepary He nomxkHa mnpeBbimarh 10 MuHyT. BwicTymaromimii
JIOJKEH MOATOTOBUTH KPATKUE BBIBOJIBI IO TeMe pedepaTa Jijisi KOHCTICKTUPOBAHMUS.

Cnaua pedepata npemnoiaBaTento o0s3aTeabHa.

7.0HEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISA YCIIEBAEMOCTH

7.1 llacnopT ¢)oHIA OLIEHOYHBIX CPEICTB

Ne HanmeHoBaHME OLIEHOYHOTO
i KonTpomupyembie paziessl (TeMbl) TUCITUTUIUHBI cpejicTBa
Paznen 1. ®usnka
1 MexaHuka Jla6. pabora
2 MonekynspHas $uznKa U TEPMOAMHAMHKA ITpaxT. pabora
3 OneKTpoJuHaAMHKa ITpakt. paboTa
4 CtpoeHue aToMa U KBaHTOBas (pU3MKa [TpaxT. pabota
5 OBOJIIOIMS BCEIEHHOMN [IpaxT. pabora
Pazpen 2. Xumus
OCHOBHBIE IOHITHUS U 3aKOHBI XUMHUH Pedepar
ITeproanueckuii 3aK0H Koucnekr
CtpoeHue BeniecTBa [Ipakt. 3ansTHE
Bopa. PacTBopbl Jlab. pabota
XUMHYECKUE PEAKIUU [Ipakt. 3ansTHE
Knaccudukanmst HeopraHMuecKnx CoeqnHEHUN ITpakT. 3ansTHE
Mertauibl 1 HeMeTaJlIbl IIpakt. 3aHsTHE
YrieBonoposl [Ipakt. 3ansTHE
Kucnopocoaepxaiue opraHndeckue BelecTBa. [TpakT. 3ansTHE
A30TCcozIepKale OPraHNIeCKUE COEANHEHHUS [Ipakt. 3ansTHE
XUMHUS ¥ )KU3Hb. XUMHUS B OBITY Koncnekr
Pasnen 3. buonorus
BBenenue IIpakT. 3ansTHE
Knetka. IIpakTt. 3ansiTue
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Ne HanmeHnoBanue o1ieHOYHOTO
Koutponupyemsie pa3aesbl (TEMbI) TUCHUTIITAHBI
n/a cpencTa

Pa3zgen 1. ®usuka

Jla6. pabora
Opranusm IIpakr. 3aHsTHE
Bun IIpakr. 3ansTHE
[IpakT. 3ansitue
DKocHUCTEMBI
Jla6. pabora

7.2 Kpurepuu OlleHKH Pe3yJbTATOB 00y4eHUsI

KoHTposb 1 olleHKa pe3ynbTaToB OCBOSHUS YU4eOHOW JAMCIMIUIUHBI OCYIECTBISETCS
mpernojaBaTeieM B Ipoliecce MPOBEACHHS MPAKTHYECKHMX paboT, TECTUPOBAHUS,
coOeceloBaHMs MO PE3yJbTaTaM BBIMOJIHEHUS JIaDOPAaTOPHBIX PabOT, a TaKKe pELIeHUs
3a/1a4, COCTaBlieHUs pabouyux TabIUIl M TOATOTOBKH COOOIIEHHWH K YpPOKY. 3HAHHS
CTYIEHTOB Ha IPAKTUYECKUX 3aHATHUSAX OLIEHUBAIOTCS OTMETKAMU «OTIUYHOY, «XOPOLION,
«YIOBJIETBOPUTEIBHO» U «HEYIOBIETBOPUTEIBHO.

OreHKa «OTJIMYHO»  BBICTaBISIETCA, KOTJAa CTYJAEHb IOKa3bIBaeT TIIyOOKOE
BCECTOPOHHEE 3HAaHWE pas3fleNa JTUCHUIUIMHBI, O00s3aTeNbHOM ¥ JIOMOJHUTEIHHOU
JUTEpaTypbl, apryMEHTHPOBAHO U JIOTMYECKH CTPOMHO U3JIaraeT Marepuaig, MOXKET
MPUMEHSTh 3HAHUS JUISl aHAJIN3a KOHKPETHBIX CUTYAITUH.

OneHka «XOpoOILIO» CTaBUTCS NPU TBEPAbIX 3HAHUAX pas3fena AUCUUILIMHBI,
00s3aTeNIbHON ~ JUTEpaTypbl,  3HAKOMCTBE C  JIONIOJHUTEIBHOW  JINTEPATYPOI,
apryMEHTUPOBAHHOM M3JI0KEHHHM MaTepuana, YMEHUM NPUMEHUTh 3HAaHUS AJId aHalIu3a
KOHKPETHBIX CUTYyaIUH.

OneHKa «yAOBJIETBOPUTEIIBHO» CTaBUTCA, KOTJa CTYJEHT B OCHOBHOM 3HAE€T pa3feln
JUCHUIIIINHBI, MOKET MPAKTUUYECKU TPUMEHUTHh CBOUM 3HAHUS.

OneHka «HEYIOBIECTBOPUTEIBHO» CTABUTCSA, KOTJA CTYAEHT HE OCBOWJI OCHOBHOIO
COJIepKaHUs MpeAMETa U ¢1ab0 3HAET U3yd4aeMbld pa3aes AUCLUILTUHBI.

7.3 OueHo4HbIe CpeCTBA AJISA MPOBEACHUA TEeKYLIeH aTTeCTAlMU

B nanmHoM pa3jgesie npuUBOAATCHA 00pa3ubl OLEHOYHBIX cpeacrTsB. IloaHbrid
KOMILJIEKT OLEHOYHBIX CPeCTB NPUBOAUTCH B DOH/IE OLIEHOYHBIX CPEICTB.

Texymuii KOHTPOJIb MPOBOAUTCA B (popMme:
-(ppoHTaNBHBIN OMPOC
-MHAUBUYAJIbHBIA YCTHBIN OIPOC
-IIUCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE 110 TEOPETUUYECKOMY MaTEpHAILy
-npaKTHyeckas (JlaboparopHas) pabora
-3ammuTa pedepara
-3aIIMTa BBIIOJHEHHOTO 3aJaHMsl,

N IIpumepsr

®dopma [IpakTuueckuit Jlnunble KauyecTBa PHMep

3HaHus Ymenus OLICHOYHBIX
aTTecTalluu OIIBIT (BIIAJICHUE) | CTyHIEHTA

CpEICTB
VYcTHbIi Kontpons 3Hanuit Onenka ymMeHus Onenka HaBeIKOB | OneHka KonTponbHsie
(MMCBMEHHBIHM) | IO ONpEeAENIeHHBIM pa3nu4atb paboTsl ¢ CIOCOOHOCTH BOIPOCHI 10
ormpoc 1o | mpobiemam KOHKpPETHBIE JIUTEPATYPHBIMU OIEpPaTUBHO U TeMaM
Ka4yeCTBEHHO
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TeMaMm MOHSATHS HCTOYHHKAMU OTBEYaTh Ha MIpUIIaraoTcs
MIOCTaBJICHHbIC
BOIIPOCHI
Pedepatsr Kontpomns 3Hanmit OreHKa yMEHUS Ornenka HaBBIKOB | OrmeHKa Tembr
IO OTIPE/IEIICHHBIM pa3nu4artb paboTsI ¢ COCOOHOCTH K pedepaToB
npobiaemam KOHKpPETHBIE JUTEePaTypHBIMU CaMOCTOSITENIBHON | TIPUIJIAraroTCs
HOHATHS HCTOYHUKAMH paboTe ¥ aHAIH3Y
JUTEPATYPHBIX
HCTOYHHKOB
[paktrueckue | CMBICT IOHATHIA: OrmiceIBaTh 1 Hagbixamu: Onenka Temsr pabot
(;1rabopaTopHBI | €CTECTBEHHOHAYYHOE | OOBSCHSTH OIMCAHUA U CIOCOOHOCTH NpUIIararoTcs
€) paboTbI SIBJICHHE, THUIOTE3a, €CTECTBEHHOHAy4YH | OOBSCHEHHS OIIEPaTHBHO U
3aKOH, TeOpusl, bI€ SIBJICHUS €CTECTBCHHOHAYYH | KaueCTBEHHO
BEILIECTBO, CBOWCTBA TelI: BIX SIBJICHUH 1 pemartsb
BSaHMOHeﬁCTBHe, JBUKCHHUC CBOICTB TEIL IIOCTaBJICHHBIC HA
9JIEKTPOMAarHUTHOE HeOECHBIX Tel U JIBIDKCHHC NPaKTUYECKUX U
T0JIe, BOJIHA, JOTOH, | MCKYCCTBEHHBIX HEOECHBIX Tel U TabopaTOPHBIX
aToM, aTOMHOE SIIPO, | CITyTHHUKOB 3€MJIM; | MCKYCCTBEHHBIX paboTax 3a1a4yn 1
HOHH3UPYFOLIE CBOJICTBA Ia30B, CITyTHHKOB 3eMJIM; | apryMEHTHPOBATbH
W3JTyYCeHHS, TUIAHETa, | JKUIKOCTEeH U CBOIICTBA Ta30B, pe3yIbTaThI
3Be3/1a, FAIAKTUKA, TBEPIbIX TEIT, KUIKOCTEH 1
Bcenennas; DJIIEKTPOMArHUTHY TBEPABIX TET,
IKOJIOTHYECKHE 10 MUH/IYKIIUIO, ANIEKTPOMArHUTHY
ACTICKTBHI PacIpoCTpaHeHHE | FO MHAYKIHIO,
UCIIONIb30BaHUS 9J€KTPOMATrHUTHBI | PacIpOCTPaHCHHE
YIIIEBOJIOPOIHOTO X BOJIH; BOJIHOBBIE | 3JIEKTPOMAarHUTHBI
CBIpBs. 3HaHHE CBOJICTBA CBETA; X BOJIH; BOJIHOBBIC

CTPOCHUS KIETOK,
OCHOBHBIX
croco0oB
Pa3MHOXCHUS
OpTaHHU3MOB,
CTaJui OHTOTeHE3a
Ha TIpuMepe
YeJoBeKa, MPUYHH,
BBI3BIBAIOIIINX
HapyuieHus B
pa3BUTHH
OpTaHU3MOB.
3HaHHE cOCTaBa,
CTPOCHUS ¥ 00X
CBOWCTB
Ba)KHEHIITHX
KJIaCCOB
HEOPTaHWYECKUX H
OpraHUYECKHX
COCIMHEHUH,
HACKYCCTBEHHBIX U
CHHTETHYECKHX
MIOJINMEPOB.

CMBEICIT
€CTECTBEHHOHAYYHbI
X 3aKOHOB
KJIaCCHYECKOI
MEXaHUKH,
BCEMHUPHOTO
TSATOTEHUS,
COXpaHEeHWsI SHEPTUH
HAMITYJIbCa U
AIIEKTPUIECKOTO
3apsa,

W3ITy9CHUC U
IIOTJIOIIEHNE CBETA
aToOMOM;
thoToadpdext;
YcranaBanuBaTh
3aBHCHMOCTD
CBOMCTB
XUMUYECKHUX
BEILECTB OT
CTPOCHUS aTOMOB
o0Opa3yronmx ux
XAMHUYECKUX
3JIEMEHTOB.
OOBICHATH
3aBHCHMOCTD
CBOMCTB BEIIECTB
OT MX COCTaBa U
CTPOCHUS
KPUCTAUTHYECKUX
PEIIETOK.
OOBICHATH
XUMHYECKUE
SIBJICHUSL,
MPOUCXOJISIINE B
npupoze, ObITy U
Ha MPOU3BOJICTBE.
O1eHHUBaTh
BIIMSIHHE
XAMUYECKOTO
3arps3HEHUS
OKpYy Karomiei
cpenbl Ha
OpraHu3M
YyeJIoBEKA K

CBOICTBA CBETA;
M3ITy9eHUC ’
MOIJIOILICHHE CBETA
aToOMOM;
(boToaddexT;
YcTaHoBleHUsS
3aBHCHUMOCTH
CBOMCTB
XUMHYECKUX
BEIIECTB OT
CTPOCHHS aTOMOB
00pa3yIomux ux
XUMHYECKUX
3JIEMEHTOB.
OObsICHEHHS
3aBHCHMOCTHU
CBOWCTB BEIIECTB
OT UX COCTaBa
CTPOCHUS
KPHUCTaUTHIECKUX
pEIIETOK.
OOBsICHEHHS
XUMHYECKUX
SIBIICHUH,
MPOUCXOJSIINX B
npupoze, ObITy U
Ha IPOU3BOJICTBE.
O1neHnBaHus
BIIMSIHUS
XUMHUYECKOTO
3arpsa3HEeHUs
OKpYy Karouiei
Cpelbl Ha
OpTaHu3M
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TEPMOJMHAMHUKH,
JNIEKTPOMArHUTHOM
WHIYKIIUH,
¢dotoaddexra;
KOJIMYECTBEHHBIX
3aKOHOB XUMHH
[lepnonnueckuit
3aKO0H

.M .Menneneena
BKJIaJ] POCCUICKHX U
3apyOSIKHBIX
YYEHBIX, OKa3aBIINX
HauOoJIbIIee
BIIMSHUE HA Pa3BUTHE
€CTECTBO3HAHUS

JIPYTHE KUBBIC
OpTaHU3MBI;
aHAM3UPOBATh U
OLICHUBATh
pa3uJIHbIe
THIOTE3BI
TIPOMCXOXKICHUS
JKM3HM Ha 3eMiie;
MIPOBOTUTH
omnucanue ocobei
OJIHOT'O BUJA II0
MOpP(OIOTrHYECcKO
MY KPUTEPHIO.
Ot1nnyarth
THIIOTE3BI OT
Hay4YHBIX TEOPHI.
Jlenath BBIBOZBI HA
OCHOBE
SKCTICPUMEHTAIIEH
BIX JJAHHBIX.
[TpuBoauTH
MPUMEPBI,
MOKA3bIBAIOIIINE,
YTO: HAOIIIOICHUS 1
SKCIICPHMEHT
SIBJISTFOTCS. OCHOBOM
JIUIS BBIIBYDKEHHUS
THTIOTE3 ¥ TCOPHH,
MTO3BOJIIIOT
TIPOBEPUTH
HMCTHHHOCTE
TCOPETUUCCKUX
BEIBOJIOB;
€CTECTBEHHOHAYYH
ast Teopusi laeT
BO3MOXKHOCTD
OOBSICHITH
H3BECTHBIE
SIBJICHUS TIPUPOJIBI
1 Hay4HbIC (aKTHL,
TIpe/ICKa3hIBaTh
el1e HEU3BECTHEIE
SIBJICHUST

YeJI0BEKa U
IpyTHE JKUBBIC
OpTaHU3MBL;
aHaJIN3a 1
OIIEHMBAHMS
Pa3IUIHBIX
THUIIOTE3
TIPOUCXOKACHUS
JKM3HH Ha 3eMJIc;
MPOBEICHUS
OIIMCAaHUs 0COOEH
OJHOTO BUJA IIO
MOP(OIOTHUECKO
My KpUTEPHIO.
OTIM4Hs TUIIOTE3EI
OT HayYHBIX
TEOPHIL.

JlenaThb BEIBOIIBI HA
OCHOBE
SKCTIEPUMEHTAITHH
BIX JAHHBIX.
IIpuBonuTH
TPUMEPBI,
MOKa3bIBAIOIIINE,
YTO: HAOIOIEHUS 1
SKCTICPUMEHT
SIBJISTIOTCS. OCHOBOM
JUISL BBIIBIDKEHHS
THUIIOTE3 U TEOPHUH,
TI03BOJISIOT
TPOBEPUTH
HWCTUHHOCTD
TEOPETUUECKUX
BBIBO/JIOB;
€CTeCTBEHHOHAYYH
ast Teopust 1aeT
BO3MOKHOCTB
OOBSICHATD
W3BECTHBIE
SIBJICHUSI TIPUPOBI
Y Hay4IHBIC (DaKTHL,
TpENICKa3bIBaTh
el1le HEU3BECTHhIE
SIBJICHUS

TectupoBanue

Kontpons 3Hanumit
TI0 OTPEICIICHHBIM
npodieMam

Ornenka yMeHwHs
pasnuyarthb
KOHKDPETHBIC
IMOHATUSA

O11eHKa HABLIKOB
JIOTHYECKOTO
aHa/lIM3a u
CHHTE3a IPU
COIIOCTaBJIEHUHU
KOHKPETHBIX
MOHATHH

Orenka
CIIOCOOHOCTH
OIIEPATUBHO U
KAQ4CCTBCHHO
OTBEYaTh HA
[IOCTaBJIEHHBIE
BOTIPOCHI

Bonpocsl
IIPUJIAratoTCs

I[IpumepHbIe TeCTOBbIE 3aJaHUA
no Qusuke:
1. IIpouiecchl, KOTOPBIE XapaKTEPU3YIOTCS ONMPEEIEHHON TOBTOPSIEMOCThIO BO BpEMEHHU

. BOJIHa

. TIepeMelIeHue

1
2
3. koneOaHus
4

. MMITYJIbC
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2. BenmunHa A B ypaBHEeHHH > =3 COrEséeg)

1. ammnryna
2. 4JacToTa
3. mepemelieHue
4. mMUKIMYecKas yacToTa
3. Benuuuna @ B ypapHeHHH > == CrExeg)

1. ammuryna

2. 4acrora

3. mepeMelieHue

4. nuKiIM4YecKas 4acTora

5.

10 XUMHUH
1. MakcumanbHas 3J1€KTPOHHAsI EMKOCTh P-IIOJTyPOBHS paBHA
1).2 2) 4;
3) 6; 4) 8.

2. DIIEKTPOHHOE CTPOCHUE HEUTPATLHOTO aTOMa KeJie3a COOTBETCTBYET KOH(UTypaluu
a) 1s® 25°2p®3s°3p®3d°4s?;

6) 1s* 2s*2p°3s?3p°3d®;

B) 1s” 2s72p°3s”3p°3d’4s';

r) 1s* 2s2p®°3s°3p®3d°4s'4p’.

3. Kakoe yTBepxieHue ommooyHo?

1) 'maBHOE KBAaHTOBOE YMCIIO N OMPEAETSET YHEPTHUI0 OPOUTANIA U TPUHUMAET 3HaUYeHUs 1,
2,3...0.

2) CornacHo npunIumy [laynu Ha kax a0l aTOMHON OpOUTAIM MOKET HAXOIUTHCS HE
Oosee ABYX 3JEKTPOHOB C aHTUIIAPAJUIETbHBIMU CITMHAMU.

3) B coOTBETCTBHM C IEKTPOHHBIM CTPOCHUEM aTOMOB CEJIEH U XPOM OTHOCATCS
COOTBETCTBEHHO K p- U d-3JIeMEeHTaM.

4) Atombl hochopa B OCHOBHOM COCTOSIHUM UMEIOT OJIMH HECTIAPEHHBIH 3JIEKTPOH.

10 OMOJIOTHU;

1. DHepreTuueckas, 3anacaroas, 3aluTHas, CTPOUTENbHAS, PETYJIATOPHAS — 3TO

GyHKIHN. ..
1. TunuaoB 2. OEIKOB
3.yriaeBojioB 4. ButaMiuHOB

3. I'mobyna — 3710 ... CTpyKTypa OEIKOB.
. TICpBUYHASI 2. Bropuunas
. TPETHYHAS 4. YerBepTHUHAS

U =

3. Knetku ¢ xopo1io ohopMICHHBIM SAPOM
. DYKapuOThI 2. l'ameTsl
. aHA?POOBI 4. IIpokapuoTHI

LI =
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IIpumepHbIe BONPOCHI 1Jisl MPOBEIeHUsI YCTHOTO Opoca (KOHTPOJIbLHBIX padoT)

3amaun K KOHTPOJIBHOM padboTe 1o GusukKe:
1) KakoBa »ecTKOCTh MPYKUHBI, €ClI IPy3 Maccoil 10 Kr pacTsIruBaeT MpyKUHy Ha
10 cm.
1000H/m
2) Kakoii rpy3 Hy>KHO IIOJIBECUTH K NpykuHe #KEcTKOCTh0 1000H/M, uyTOOBI
pactsiHyTh €€ Ha 20 cM.
3) I'py3 maccoii 3 Kr pacTsruBaeT Npykuny Ha 5 cM. Kakum J1oimkeH ObITh Tpy3,
KOTOPBIN PACTSHET NPYKUHY HA 8CM.
4) Kak HazbeiBaetcs 3aBucumMocth F = kAB MmaremaTuke?
5) YTo npoUCXOAUT C CUIION YyNIPYTOCTH, €CIIU AJUHA NPY>KUHBI yBEIINYUBACTCS?
YMeHnbiaercs?
[Ipumepsl 3a1a4 ¥ BOIIPOCOB K KOHTPOJIBHOM paboTe O XUMHHU

1) YkaxuTe, Kakoe BEIECTBO SBISETCS OKHCIUTEIEM, KAKO€ BOCCTAHOBUTEIICM:

Cu + HNO;3 = Cu (NO3); + NO + H,O onpenenute ko3)PHUITUEHTHI METOOM JIEKTPOHHOTO
Oananca

2) YKaxuTe, Kakoe BEIIECTBO SABJISETCSA OKUCIUTEIEM, KAKO€ BOCCTAHOBUTEIIEM:
NH; + Br, = N, + NH4Br  onpenenure ko3 hUIIMEHTH METOOM JICKTPOHHOTO OasiaHca

3) Hanumure ypaBHEHHE MPOTEKAIOIICH peakiuu B MOJIEKYISIPHOM U HOHHO-MOJIEKYIIPHOM
Buje. OObsicHuTE noueMmy oHa npotekaetr? KapOonar kanus + rugpokcus 6apus

4) Kakoii TUIl KOBAJIEHTHOUM CBS3M — MOJISIPHAS WJIM HETIOJSIpHAS — B MOJIEKYJIaX CIEIYIOIINX

Bemects? CO,, H,O, H,S, Cl,07, PCl5? K aTomaM, KakuX 3JIEMEHTOB CMEIIAIOTCS O0IIHE
ANEKTPOHHBIE TTAPHI B 3TUX MOJIEKynax?

[TprmMepbl BONPOCOB K KOHTPOJIBHOM paboTe 1Mo 6HoI0run
1.MeToasl IUTOJIOTUU
2. Knerounas teopus T. [1IBanHa
3.OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM Teopuu
4. X¥MHY€eCKue 3JIEMEHTBI KIETKU
5. X¥MHYECKHE BEIIECTBA KIETKH

IIpumepHBIe BONPOCHI I KOHTPOJISAA CAMOCTOSITEIbHOH padoThI

1 . Merponorus B mpodeccun

2 ®usuka B npodeccun (3HaueHue GU3NKU MpU OCBOCHUH MPOPECCUM)
3. Ilorpemnocty u3mMepeHui

4. CKOpOCTH B IPUPOJIE U TEXHHUKE.

5. T'anuneo [Nanuneil — ocHoOBaTeNb TOUHOTO ECTECTBO3HAHUS

6. 3HaueHue OTKphITHIL ['anunes

7. Ucaak Hpl0TOH — co3aaTenb KJIacCuYecKon (pu3nuku

8. Cuibl B IPUPOJE U TEXHUKE

9.YbpTpa3ByK M €ro UCHOJIb30BaHUE B MEAUIIMHE U TEXHUKE
10.PagroakTuBHBIE U3JIyYE€HHS U UX BO3AEUCTBUE HA KUBBIE OPTaHU3MBI
Ilo xumuu

l.BaxkHeumme coeIMHEHNS] METAJJIOB U HEMETAIJIOB B PUPOJIE U XO35IMCTBEHHOU
JESTEIIBHOCTH Y€JI0BEKA
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2. [IpupoaHble NCTOUYHUKH YIIIEBOAOPOIOB

3. Baxkxneimme coeIMHEHUSI METAJJIOB M HEMETAJUIOB B IPUPOJE U XO35HCTBEHHOU
JeSITEIbBHOCTH YEJI0OBEKa

4. Kpucraminyeckue peleTKy BeIECTB ¢ Pa3IM4YHbIMU BUAAMH XUMHUYECKOH CBS3H
5. Ponb B KIIeTKE HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB

Ilo 6uonoeuu

1.Bupycbl — Bo30yauTenu nHOEKIIMOHHBIX 3a00JIeBaHUI

2.Bupyc ummyHnoaeduinta yenoeka (BHUY). [Ipodpunakruka BUY-undpexmnm

3. 'eneTnyeckne 3aKOHOMEPHOCTH CENEKLIUN

4.Yyenue H.M. BaBuiosa o 1ieHTpax MHOIr00Opa3us U MPOUCXO0XKIECHUS KYJIbTYpPHBIX
pacteHui

5.I'nnote3bl NPOUCXOXKACHUS KU3HU

6.I'mo6anbHbIe H3MeHeHUs1 B Onocdepe o1 BIUSHUEM A TEIIbHOCTH YeT0BEKa

Tembl pedepaToB

Ilo gpusuxe
1 . Metposnorus B npodeccun
2 ®usuka B npodeccun (3HaueHne GU3NKU IPU OCBOSHUH MPO(HECCHH)
3. IlorpeniHocTy U3MepeHMit
4. CKopoCTH B IPUPOJE U TEXHUKE.
5. lanuneo l'anuield — ocHOBaTeIb TOUHOTO €CTECTBO3HAHUS
Ilo xumuu
1.BaxxHeiine coeJMHEHNsI METAJIOB U HEMETAIIJIOB B IPUPOJE U XO3AHCTBEHHON AEATEIbHOCTH
YesioBeKa
2. [TpupoaHble HCTOYHUKH YTIIEBOI0POIOB
3. Baxnelmme coelMHEHNS METAIIIOB M HEMETAJUIOB B IIPUPOJIE M XO3SIMCTBEHHOH IEATEIIEHOCTH
YeJI0BeKa
4. Kpuctammnieckue peneTKy BEMEeCTB ¢ Pa3THYHBIMHA BUJAMHA XUMUYECKOH CBS3H
5. Posib B KJIeTKE HEOPraHUYECKUX U OPraHUYECKUX BEIECTB
1lo buonozuu
1.Bupycsl — Bo30ynuTenu HH(PEKINOHHBIX 3a001eBaHui
2.Bupyc ummyHnonepunura yenoseka (BIUY). [Ipodunakruka BUY-undpexunn
3. 'eHeTnyecKkue 3aKOHOMEPHOCTHU CENEKIIUN
4.Yyenune H.U. BaBunoBa o nieHTpax MHOrooOpa3usi ¥ MPOUCXO0KIECHUS KyJIbTYPHBIX PaCTEHUIN

7.4. OneHo4HbIE CPEICTB /ISl POBEACHUs IPOMEKYTOYHOM aTTecTaluu

IIpomexyTouyHas arrecTanus

o JInunbie IIpumepsnt

®opmMma IIpakTuueckuii

3Hanus YMeHusa KadecCcTBa OLICHOYHBIX
aTTeCTalluu OTIBIT (BJIAZIETH)

CTyZCHTa CPEnCTB

Juddepennn | Kontpons OrnieHKa yMEeHHS OrieHKa HaBBIKOB Ornenka Bompocsr:
POBaHHBII 3HaHUS 0A30BBIX | TIOHUMATh JIOTHYECKOTO COCOOHOCTH DM AIOTCS
3a4er TIOJIOKCHUH B CIELHAIBbHYIO COIOCTaBJICHUS U IpaMOTHO U p

obnactn TEPMHHOJIOTHIO XapaKTEePUCTUKU YETKO U3JIaraTh
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C€CTCCTBO3HAHUA 00BEKTOB MaTtepuali

OneHka yMeHUst O11eHKa HABLEIKOB Orenka Bagaun
pemaTh THIIOBBIE JIOTHYECKOTO CIIOCOOHOCTH TIPUIIATAIOTCS
3a7a4y B 00JaCTH MBIIIUTCHUS TIPH TpPaMOTHO U
Mpo(ECCHOHATBHO | PEIICHHUH 33139 B YEeTKO H3JIaraTh
# IeITEILHOCTH obmacTtu XOJ] peIICHHS
npodeCCHOHANBHON | 3amad B o0macTu
ESITENBHOCTH npodeccroHab

HOH
EATEIbHOCTH U
apryMEeHTHpPOBA
Th pe3yJIbTaThl

7.4.1 IlpuMepHbIe BONPOCHI JJsi NPOBEJCHUS INMPOMEKYTOYHON ATTeCTALMU
(mud. 3a4er)

1.  Mexanudeckoe aBwxkeHue. MaTtepuaibHas Touka. Teno orcyera.

2. Tpaekropus. Ilyts. [Iepememenne. CKOpOCTb.

3.  PaBHOYCKOpEHHOE IIpsSMOJIMHENHOE JBWKECHHE. YCKOpeHHe. PaBHO3amemsieHHOe
IPSIMOJIMHEHHOE JABM)KEHUE.

4.  CBobojgHoe majieHue Te. Y CKOpeHue cBOOOJHOro najieHus. BiusHue yckopeHui Ha

KUBBIEC OPTaHU3MBI.
PaBHOMEpPHOE NBHKEHME MO OKPYKHOCTH M €T0 XapakTepucTuku. [lepruos.
VYrnoBas ckopocTs. LleHTpocTpeMUTenbHOE YCKOPEHHE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUAKEHHUS. CII0KEHHE CKOPOCTEM.
[Tpunuun neepunn. 3akoHbl HeroTOHA.
JIBm>keHue Tela moJi 1eUcTBUEM HEeCKOJIbKUX cuil. ClI0KeHHE BEKTOPOB.
0. HMwmnynbc Tena. 3aMKHYTas CUCTEMa. 3aKOH COXPaHEHUs UMITYJIbCa.
11.  BpoyHnosckoe nuxenue. Auddysus. Auddys3us B xxuBoii npupozae.
12.  Pa3mepsl U Macchl MOJIeKys B aToMOB. [loctossHHas ABoraapo. MneanbHbli ras.
13. TepmoamHamuyeckue mapameTphl. JlaBineHue raza. Jlapiaenue atMmochepsl.
14.  Temneparypa. Tepmogunamuueckas nmkana KenbBuHa.
15. Temnepatyphas mkana Llenbcus MeauuHCKui TEpMOMETP.
16. BoasHol map B atMocdepe. AOCONIOTHAS W OTHOCUTENIbHAS BIAXXHOCTh BO3IyXa.
Touxka pocsl.
17. TlpuGopsl 1 oOmIpeneneHus BIAKHOCTH BO3AyXa. [UrueHmdyeckoe 3HauEHUE
BJI&YKHOCTH BO3/1yXa.
18.  XapakTepucTuKa )KUAKOTO COCTOSHUS BELIECTBA. BIMKHUN MOPSIOK.
19. CwmauuBanue. Kanumisipaocts. Kanumisipasie siBeHus B ObITY, IPUPOJIC, OPTaHU3ME
YEJI0BEKa.
20. Kpucrammyeckue u amopgusie Tena. Kpucramnorpadus.
21. Ilepuoaunueckuit 3axoH /.M. MenneneeBa
22. Kpucramimdeckue peueTku
23. HonHasg xuMuueckas CBsI3b
24. KoBasieHTHas OJIIpHAs U HETIOJSIPHAsE XUMUYECKasl CBA3b
25. ArperatHbie COCTOSIHUS BEUIECTBA
26.  YriueBoaoposl
27. XKunkue BeuiectBa. Hedh
28. Tsepnoe cocTosHuE BemecTBa. JKUAKUE KPUCTAILIIbI
29. Knaccudukamnus HEOpraHUIECKUX BEIIECTB
30. Teopust XMUMHUYECKOTO CTPOEHHS OPraHUYECKUX coennHennid A.M.bytieposa
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31. Tloaumepsl

32.  CwmecH BEIIECTB, UX COCTAB M CIIOCOOBI pa3acICHUS

33. JlucnepcHbIE CHCTEMBI

34.  XuMHUYECKHE peaKlMU U UX KiIaccuukanus

35.  CKopoCTh XMMHUYECKOHN peakiuu

36. OOpaTuMble XUMHUYECKHE PEAKIIMA U XUMHUYECKOE PaBHOBECUE

37. OKHUCIHUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

38. XWMHUYECKHE UCTOYHHKHU TOKa

39.  Dnektponus

40. IlpenenbHble U HENPEAEIBHBIE YTIIEBOAOPOIBI

41. T'eHeTuka 4enoBEKA

42. Cucrtema KpoBOOOpaIlleHUs YeToBeKa

43. BrplmenuTenbHas cUCTEMa YEJIOBEKa

44,  JlpIxateabHas CHUCTEMa YeloBeKa

45. 3peHue U CcllyX 4yeIoBeKa

46. Boanblit 6anaHc 1 QYHKIIMU BOJIBI B OPraHU3ME YeJIOBEKa

47. Bwutamunbel. bone3nu, oOycCOBI€HHbIE BUTAMHUHHOW HEIOCTATOYHOCTBIO WM UX
M30BITOYHOCTHIO

48. T'opmownsl. Knaccudukaims u cBoiicTBa rOpMOHOB

49.  ®akTOphl BAUSIOIINE HA COCTOSIHUE 310POBbS

50. HacneacrBeHHsle 3a00J1€BaHUS

7.4.2. IlpuMepHbIe IK3aMeHAMOHHBIE 321a4M Ha IK3aMeH/1u¢ 3a4et
1) KakoBa &ecTKOCTb MPY>KUHBI, €CIH I'py3 Maccoil 10 Kr pacTAruBaeT NpyKUHY Ha
10 cm.
1000H/m
2) Kakoii Tpy3 HYXHO mNOJABECUTh K TpyxkuHe >k&ctkocthio 1000H/M, uTOOBI
pactsiHyTh €€ Ha 20 cM.
3) I'py3 maccoit 3 Kr pactaruBaer npyxuHy Ha 5 cm. Kakum gomxeH ObITh Tpy3,
KOTOPBIN pacTSHET MPYXUHY Ha 8CM.
[Ipumepsl 3a71a4 ¥ BONPOCOB K KOHTPOJIBHOM paboTe 0 XUMMUU
1) Vkaxute, Kakoe BEIIECTBO SBJISECTCA OKUCIUTENEM, KAKOE BOCCTAHOBUTEIIEM:
Cu + HNO3; = Cu (NO;3), + NO + H,O omnpenenuTe KOAIPOHUIMESHTH METOI0M
AJIEKTPOHHOTO OanmaHca
2) YkaxuTe, KaKoe BEUIECTBO ABJIAECTCS OKUCIUTENIEM, KaKoe BOCCTAHOBHUTEIIEM:
NH; + Br, = N, + NH,Br omnpeznenure ko3¢ GuIneHTH METOAOM AJIEKTPOHHOTO OamaHca
3) Hanmmure ypaBHEHHE NpOTEKAlOIIEH pEeakuH B MOJEKYJISIPHOM W HOHHO-
MouiekyasipHoM Bujae. OObsicHUTe mouyeMy oHa nportekaer? KapOoHaT kanus + ruapokcun
Oapust
4) Kakoil TMI KOBaJEHTHOM CBSI3U — IOJIApHAsl WJIM HEMNOJIsIpHAs — B MOJIEKyJax
cienytomux Bemects? CO,, H,O, H,S, CL,O,; PCls? K aromam, Kakux 53JI€MEHTOB
CMEIIAIOTCS O0IIME PIEKTPOHHBIE MAPhl B 3TUX MOJIEKynIax?
TeMbl HHIUBUIYAJIBHBIX TPOEKTOB

1. Bumonoii cocraB rpuboB r. CnaBsHcka-Ha-Kybanu CiaBsHCKOTO paifoHa

2. buonormueckue pa3HOBHIHOCTH KaIlyCThl B yCIOBHIX Topona CnaBsHcka-Ha-Kybanu
3. 3HaveHue JOKAEBBIX YEPBEHl JJIsl IIOIOPOAHS TTOYB.
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20.

21.
22.
23.
24.

25.
26.
27.
28.
29.

30.

31.
32.
33.

34.
35.
36.
37.

W3ydenue 1 aHamn3 BUAOBOTO COCTaBa MOMMEHHOTro (puroneHo3a r. CnaBsHcKka-Ha-KyOaHu
CiaBsiHCKOTO pailoHa

Onpenenenue noy1eHHON JTUHUU

OpueHTHpOBaHKE B TPOCTPAHCTBE

JIBUKEHUE 110 a3UMYTY

['mazomepHas cheMKa MECTHOCTH

buonorus ¢ ocHOBaMu 3KOJIOTUU

. MI3ydenwne myroBoro cooOiecTna

. I3yuenue necHoro cooOriecTBa

. Onpenenenre NBETKOBBIX PACTCHUI

. 3ydenue npucrnocobIeHHOCTH pacTeHH K cpeie OOuTaHHs

. OnpeneneHne HaCEKOMBIX

. Coo011ecTBO MpecHOro BojoeMa

. deHoornyeckre HaOIIOICHUS B IIPUPOJIC

. UccnenoBanue BIUSAHUS TPAHCIIOPTHBIX JOPOT HA COCTOSIHUE PACTUTEIBLHOTO TTOKPOBA

. UccnenoBanue BIUsIHUS TPAHCIIOPTHBIX JOPOT Ha GayHy

. Mcnonb3oBaHue TPaBSHUCTHIX JIEKAPCTBEHHBIX PACTEHUN MPOU3PACTAIONTUX HA TEPPUTOPUHU

ropona CnaBsinck-Ha-KyOanu

BunoBoe paznoobpasue TpaBsIHUCTHIX JIEKapCTBEHHBIX pacteHuit KOro — BocTounoro
okpyra ropoja CrnaBsHcka — Ha - KyOanu

Bunosoii coctaB ctpexo3 FOro — Boctounoro okpyra ropona Ciapsincka — Ha - Kybanu
Nxtuodayna pexu [Ipotoka B paiione ropoaa CnassiHcka — Ha — KyOanu

@®akTopbl aHTPOIIOT€HHOM Harpy3KH Ha NaMATHUK Ipupo ikl CojoBbHHAS pola
[TpuMeHeHHe SAOBUTHIX JEKOPATUBHBIX PACTCHUN B KIIyMOOBOM O3€JI€HEHUU HACEIEHHBIX
nyHkToB CeBepo-3anaaHoii yactu KpacHogapckoro kpas

Penbed MecTHOCTH M TOPHBIE TOPOJIBI

N3ydenune nouBbl

Merteoposnoruueckue HabI0 eHUS

N3ydeHue ruipoaoru4eckux 00beKTOB CYIIH

N3yueHne u aHaiau3 BUIOBOTO COCTaBa MoiMeHHOro ¢uToleHo3a r. CinapsiHcka-Ha-Kybanu
CnaBsiHCKOTO paiioHa

Pacnpoctpanenue 6ecrio3BOHOYHBIX OMOMHIMKATOPOB NOYBHI B CI1aBSIHCKOM paiioHe
Kpacnonapckoro kpas

MeToapl n3y4eHus IPUPOABI

Habumonenue 3a HaceKOMbIMU

JIpeBecHbIE pacTEHMs - UHTPOAYLIEHTHI, UCIIOJIb3YEMbIE B 03€JIEHEHUH cTaHULbI [lonTaBckoit
Kpacnonapckoro kpas

Pa3znoo6pasue muHepanos

Bunosoii cocras noiMeHHoro Jjiyra p. [Iporoka B paiione x. bapaHukoBckuii

Bunosoli coctas noitmeHHoro syra p. IIporoka B paiione X. bapanukoBckuii
ATpOTEeXHUYECKHUH OIBIT [0 BHIPAILIMBAHUIO JTyKa HA MEPO
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8 JOINOJIHUTEJIBHOE OBECHHEYEHUE JUCHUIIJIMHbI

Ipuaoxenue 1. Kparkuii KOHCHEKT JeKIMOHHBIX 3aHATHI

AHoepnas u mepmosdepHas sHepeemuKa

SnepHblil peakTop — yCTPONUCTBO, B KOTOPOM OCYILIECTBIISIETCS yIIpaBisieMasl siiepHast
LIETHAs PeakKiusi, COMPOBOXAAIOMIAACS BhIACICHUEM SHEpruu. [IepBolil siIepHBIA PEAKTOP
noctpoeH B gekadope 1942 B CIIA mox pykoBoactBoMm 3. @epmu. B EBpore mepssrit
SIIEPHBIN peakTop MmyleH B aekabpe 1946 B Mockse moja pykoBojacteom M.B. Kypuatosa.
CocTaBHBIMHM YacTSIMU JIFOOOTO SIIEPHOTO PEAKTOpa SBIISIIOTCSA: aKTHUBHAS 30HA C SIACPHBIM
TOIUIMBOM,  OKpPY)XEHHasi  OTpakaTelieM  HEHUTPOHOB,  TEIUIOHOCUTEIb,  CHUCTEMa
pEryaupoBaHUsl  LEMNHOW  peakluH, 3alura, cucrteMa ympaBieHusa. (OCHOBHOM
XapaKTEPUCTUKOU AJIEPHOTO PEAKTOPA SIBIISIETCS €T0 MOIIHOCTbD.

Atomnas snexkrpoctadiysg (ADC) — 3IeKTPOCTaHIINs, B KOTOPOM aTOMHasl (siepHast)
SHEprusi mpeodpasyercs B dJeKTpuueckyro. ['eHeparopom sHepruum Ha ADC sBisercs
aTOMHBIN peakTop. Ternno, KOTOpoe BBIAEISAETCA B PEAKTOPE B PE3yJIbTaTe LIEMHOW peakluu
JeNeHUsT 7P HEKOTOPBIX TSDKETBIX AJIEMEHTOB MpeoOpa3yeTcs B JJIEKTpodHepruro. B
ormuune oT TOC, paboraromux Ha opraHuyeckoMm ToruinBe, ADC paboTaeT Ha AIEpPHOM
TorumuBe (B ocHOBHOM 73T0 233U, 235U. 239Pu).

Bruosicnuit u oanvruii Kocmoc

K rpynme OosbIIMX TJIAHET OTHOCATCS TUIAHETHI THTAHTHl U TUTAHETHI 3E€MHOMU
rpymnmsl. K nepeeiM otHOcAT IOnutep, Carypn, Ypan, Hentyn u IlinyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emito u Mapc.

Manbie muanetsl (AcTepouzibl) — 3TO KOCMUYECKHE Tella pa3MepoM B COTHU
KHJIOMETPOB M MEHbINE, ABWXKYyIHecs BOkpyr CoJsiHIIA MO SJUTMOTHYECKUM OpOUTaM,
PacroIOKEHHBIM, B OCHOBHOM, Mex1y opoutamu Mapca u FOmurepa. Cambie ManeHbKHE
acTepOMIbl UMEIOT pa3Mep HECKOJIbKO MeHbIe 1 kM. UHCio MajbiX MiaHEeT OBICTPO pacTeT
MpU TEpexoJie OT KPYMHBIX K MEJIKUM, KOTOPBIE YK€ MOXKHO CYUTaTh KPYIMHBIMU
METEOPUTHBIMU TEJIAMHU.

3Be3npl B Hamed [amaktuke «Mmeunbiit [lyTe» 00pa3yloT enMHYIO 3BE3IHYIO
CHUCTEMY U CIrpYIHUPOBAHBI B CPAaBHUTEIBHO TECHBbIE CKoOIUieHUs. Haubonee sipkue u
MAacCCHUBHBIE 3BE3/IbI, a Tak)Ke OOJIBIIMHCTBO TYMAaHHOCTEW W Hallla COJIHEUHAsl CUCTEMa
HaXOJATCS BOJHM3U TJIOCKOCTH, HO OYEeHb Jalieko OT meHTpa [amaktuku. OHU ABMXKYTCS
BOKPYT OOIIEro MeHTpa TSHKECTH, KOTOPBIA 00pazyeTcsi OTPOMHBIM CKOIUICHHUEM 3BE3[ B
sape. Bokpyr HeTo u coBepIraeTcs: ABMKEHNE BCeX 3Be3/1, B ToM uucie u ComHia.

Xumuueckas céa3v

HNoHHast CBA3p — YaCTHBIM cCiy4ail KOBAJEHTHOM, Korza oOpa3oBaBLIasiCs
JJICKTPOHHAs Tlapa TOJHOCTHIO TMPUHAMICKUT OoJiee 3JIEKTPOOTPUIIATEIILHOMY aToOMYy,
CTaHOBsAIIEMYCs aHHOHOM. OCHOBOM JIJIsl BBIJICJICHHS 3TOM CBSI3M B OTJIEIBHBIN TUIT CITY>KUT
TO OOCTOSITEABCTBO, YTO COEAMHEHUSI C TaKOW CBSI3bI0 MOXXHO OINUCHIBATH B
ANEKTPOCTATHYECKOM MPUOIIKEHNHN, CYUTAsI HOHHYIO CBSI3b O0YCIIOBIIEHHOW MPUTSKEHUEM
MOJIOKUTETFHBIX M OTPHIATEIbHBIX MOHOB. B3amMojaeicTBHE MOHOB MPOTHUBOIOIOKHOTO
3HaKa HE 3aBUCUT OT HAMpaBlIeHUs, a KYJOHOBCKHE CWJIBI HE O0JIaJal0T CBOWCTBOM
HachIIEHHOCTH. [103TOMY KaXkIblii HOH B MOHHOM COEJMHEHUM MPUTSITUBAET TAKOE YUCIIO
MOHOB TPOTHBOIOJIOXKHOTO 3HaKa, 4YTOOBl 00pa3oBajiach KpUCTAJUIMYECKas peleTka
MOHHOIO TUMa. B MOHHOM KpucTasie HeT MoJieKyll. Kaxaplii HOH OKpYKEH ONpeieI€HHBIM
YUCJIOM HMOHOB JIPYyroro 3Haka (KOOpAWHALIMOHHOE YHUCJIO HOHAa). MoHHBIE mapsl MOTYT
CYIIIECTBOBATh B ra3000pa3HOM COCTOSHUU B BHUJE IMOJSIPHBIX MOJIEKYJ. B razoobpazHom
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cocrosaun NaCl uMmeeTr AUNOJIBHBIIT MOMEHT ~3- 10% Kun'm, 94TO COOTBETCTBYET CMEILIECHUIO
0,8 3apsina 2IeKTpoHa Ha IuHy cBsisu 0,236 M ot Na k Cl, 1. e. Na”*C1%.

Meramnueckass CBA3b BO3HHMKAae€T B pe3yJlbTare YacTUYHOM JeIOKaIU3alUuu
BAJICHTHBIX AJICKTPOHOB, KOTOPHIE IOCTATOYHO CBOOOJHO JABUKYTCS B PEIIETKE METAJLJIOB,
AIEKTPOCTATHYECKH B3aUMOJICHCTBYS C MOJIOKUTEIBHO 3apsHKeHHBIMU HOHAMH. CHUIIBI CBSI3H
HE JIOKaJIM30BaHbl U HE HAMPABJICHBI, a JEIOKATU3UPOBAHHBIC JIEKTPOHBI 00YCIOBIUBAIOT
BBICOKYIO TEIUIO- M 3JIEKTPONpPOBOAHOCTh. Bomopoanass cBa3p. Ee o0Opa3oBanue
0oOyCJIOBJICHO TE€M, 4YTO B pe3yibTaTe€ CHJIBHOTO CMEIICHHUS »SJIESKTPOHHOM Taphl K
JJIEKTPOOTPHUIIATEILHOMY ~ aTOMy  aTOM  Bojopoja, obmagaromuii  3¢hHEKTHBHBIM
MOJIOKUTEIBHBIM 3apsiIOM, MOXET B3aUMOJIEHCTBOBAThH C JPYTUM 3JIEKTPOOTPULIATEIILHBIM
atomoM (F, O, N, pexxe Cl, Br, S). DHeprust Takoro 3J1eKTpOCTATUYECKOT0 B3aUMOACHCTBUS
cocramster 20-100 k/Dk'MONb . BOZOpPOXHBIE CBS3M MOTYT OBITh BHYTPH- H
MEXKMOJICKYISIPHBIMU. BHYTpUMOJIEKYIIsIpHAs BOJOPOAHAs CBSI3b OOpa3yeTcs, Halmpumep, B
aleTUJIAIETOHE U COMPOBOXKIACTCS 3aMbIKAHUEM IIHKJIA.

I enemuxka

I'eneTnka — HayKa 0 HACJICICTBEHHOCTH u
W3MEHYUBOCTHU. Hacieocmeennocms OOBIYHO OMNPEIEISIOT, KaK CIOCOOHOCTh OPraHM3MOB
BOCIIPOU3BOJIUTE ceOe MOJ00HOE, KaK CBOMCTBO POIUTEIHCKHX OCOOEH mepeaaBaTh CBOU
MPU3HAKA W CBOWCTBA IIOTOMCTBY. OTHM TEPMHUHOM OIPEACISIOT TaKKe CXOJCTBO
POJICTBEHHBIX 0CO0CH MeXIy COOOM.

Y. JlapBuH OTME€UYaJl, YTO MOTOMKH, KaK MPABHIIO, HE SIBISIOTCA TOYHOW KOMUEH
POHUTEIIbCKUX ocobeii, TaK Kak Haps Ty c HACJICICTBEHHOCTBIO UM
MPUCYIIA UBMEHYUUBOCb, KOTOpAsi TIPOSIBIISIETCS B Pa3IMYUSAX OTJACJIBHBIX OPraHoB,
MIPU3HAKOB WJIM CBOWCTB, HJIM KOMIUJIEKCA MX Y TTOTOMKOB IO CPaBHEHUIO C POJIUTEIISIMUA U
POJICTBEHHBIMU OCOOSIMH.

3agadyeil TEHETUKH SIBJISECTCS M3Yy4YEHUE Tepeadyd HACIEICTBEHHOCTH OT POJAUTEsEH
noroMkaM. IIpeeMCTBEHHOCTh MEXIy IOKOJICHUSIMH OCYIIECTBIISIETCS IyTEM ITOJIOBOTO,
Oecrosioro  WJIM  BEreTaTUBHOIO  pa3MHOXeHus. [Ipy  mojdoBOM  pa3MHOKEHUU
BO3HUKHOBEHHE HOBOTO TOKOJICGHHS MPOUCXOJIUT B PE3yIbTATE CIUSHUS MATCPUHCKOU U
OTIIOBCKOH IIOJIOBBIX KJIETOK, MO3TOMY TOTOMKH HECYT MPHU3HAKH OOEHUX POIUTEIHCKHUX
¢opm. IlonoBble KIETKA COCTABISIIOT HHUYTOXHO Majyl JIOJK0 MHOTOKJIETOYHOTO
opranuzma. OHHM COJAEPKAT HACIEOCMBEHHYI0 UHDOpMayu0 COBOKYITHOCTh T€HOB €IWHUII
HacieAcTBeHHOCTH. HacencTBeHHas mHpOpMaIus onpeaesieT YeTKUN IIaH OHTOTeHE3a, B
mporecce KOTOPOro Pa3BUBAIOTCS U (OPMHUPYIOTCS crieruduuecKue s JaHHOW ocoOu
CBOMCTBA U MPU3HAKH.

M. E. Jlo6amoB naet cienytoinee onpenenenue: «HaciencTBeHHOCThIO Ha3bIBAETCS
CBOWCTBO  OpraHM3MOB  O0ecleuMBaTh  MaTepuadbHYyld W (YHKIMOHAIBHYIO
MPEEMCTBEHHOCTh MEXJY TOKOJICHHSIMH, a Takke OOYCIOBIMBATh CHEIU(PUUCCKUMA
XapakTep UHAUBUIYAIHHOTO Pa3BUTHSI B ONIPE/ICTICHHBIX YCIOBUSAX BHEIIHEH CPEIIbI.

Hapsiny ¢ TepMHMHOM «HAcClE€ACTBEHHOCTh» B T'€HETHUKE MPUMEHSIOT TEPMUHbI
«HACIIEIOBAHHE» U «HACIEAYyeMOCTb». Hacnedosanuem Ha3bIBAIOT TMPOLECC NEpeaadu
HACJIEJICTBEHHBIX 3aJIaTKOB WJIM HACJEACTBEHHOW HMHQPOPMAIMM OT OJHOTO TOKOJEHUS
IpyroMy, B pe3yJIibTaTe 4ero y MOTOMKOB (OPMHUPYIOTCS OIpeAesieHHbIC MPU3HAKH U
CBOICTBa, MPHUCYIIHE POTUTEIBCKUM 0CO0sM. TepMUHOM «HACIETyeMOCTh» 0003HAYAIOT
JIOJIF0 TEHEeTUYECKOM M3MEHYMBOCTH B 00IIeH (PeHOTUITUYECKON M3MEHYMBOCTH MPHU3HAKA B
KOHKPETHOM MOMYJISIITUN KUBOTHBIX U PACTECHUH.
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JIACT
u3MeHeHul pabodel yueOHONU IporpaMMBl IO TUCITUTLIAHE
bJ1.06 EcrecTBo3HaHue

JIONOJTHEHHS ¥ MBMEHEHHSI, BHOCUMBIE B pabodyio IporpamMmy auciuiuiueel Ha 2017/2018
YU.I.

OcnoBanus Baecenus | Pasnen PILJI, B KoTopsIi ConeprkaHue BHOCUMBIX
JIOTIO/THEHANA U BHOCATCS U3MEHEHUS JIOTIOJIHEHUH, U3MEHEHUIA
M3MEHEHHU I
[Ipennoxenue
paboronarens
[Ipennoxenue
COCTaBUTEJIA
[IpOrpaMMmBbl
ITpuobperenue HoBo#t | 11.5. [lepeyeHs OCHOBHOM M OOHOB/IEHME CITHCKA
NTATEPATYPHI, IOIOJTHUTENFHON yaeOHOM JIUTEepaTyphl
| OOHOBIIEHME MEPeYHs | IUTEepaTyphl, HEOOXOAUMOM JIis
nmureparypsl ObC OCBOCHMS TUCLUILIAHEI  *
/‘?
; 3
CocraBuTens: MpenoaBaTess £ "/‘/ N.H. Cepbuna
HOI[ITH/CB

YTBep)KIlCHa Ha 3accJaHuUu l'Ipe,[[MeTHO-HI’IKJIOBOﬁ KOMMCCHU €CTECTBEHHO-OMOIOrHUEeCKUX

JIUCUMIUIMH, GHU3MYECKOW KyJIBTYpBl W CICIMAIbHBIX JUCIMIUIMH —CIIENHATbHOCTH
Dusnyeckas KyabTypa

npoTokost N 9 ot «29» mas 2017 1.

IIpencenarens npeaMeTHOM (IIUKIIOBOM) KOMUCCHH
€CTECTBEHHO-OMOIOrMYECKUX TUCIUILINH,

(pu3nYecKol KyIbTypBl ¥ CHIEHUATLHBIX TUCIIATLIAH =
~
crnenranbHOCTH Ou3ndeckas KyiabTypa Vo 7 A.A. Toxko

«29» max 2017 1.

Havanpruk YMO dunnana C A A.B. bapanos
— «30» mas 2017 .
v
3aBenyrormas 6ubnuorexoit punuana / M.B. ®ydansko

/ V4/«30))Ma5{20171“
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Peuensus
Ha pabouylo IporpamMmy 1o JUCLUILUIAHE
BJ1.06 EcTtecTBO3HAHHE
Uil CpeIHero Mpo(ecCHOHAIBHOTO 00pa30BaHys 1O CIIEUATbHOCTH
44.02.01 lomxonsHOE 0OpazoBaHme
pa3paboTumk: npenoaasarens [ oxko A.A.

Pabouas nporpamma ywebno#t aucuunnuubl BJ1.06 EctectBo3Hanue paspaboTaHa Ha OCHOBE
TpeboBaHuit ¢enepambHOr0  rocymapcTBeHHOro — 00pa3oBaTelIbHOTO — CTAaHAAapTa  CPENHEro
npodeccuonansHoro obpazoBanus o cruendaabHocTH 44.02.01 JlomkonbHOe 06pazoBanue

Llenpro maHHOH mporpamMsl sSBjseTCsS GOPMHUPOBAHHE Y CTYAEHTOB CHCTEMBI 3HAHUM, YMEHHH U
BJIA/ICHHH: OCBOCHHE 3HAHUH O QyHIaMEHTANBHBIX QU3HYECKUX, XUMUIECKUX U OMONIOTHYeCKHX 3aKOHaX
M NPUHIKNAX, JeKaIlHX B OCHOBE COBPEMEHHOM €CTECTBEHHOHAyYHOM KapTHHBI Mupa; Hamboee
BaKHBIX OTKPBITHAX, OKa3aBUIMX OIpeJelsiolee BINsSHIE Ha Pa3BUTHE TEXHUKH W TEXHOJIOTHH; METOJax
HAyYHOTO I[O3HAHWS MPUPOIBI; OBJIAJIEHHE YMEHMSAMH IIPOBOAMTE HaONMIONEHWS, I[JIAHUPOBATh W
BBIMOIHATE 3KCIIEPUMEHTEI, BBIIBUrAaTh THIIOTE3bI U CTPOUTH MOJEIH, TIPHMEHATE ITOYUYeHHbBIE 3HAHUS T10
u3uKe, XUMUH ¥ OHOJIOTHH ISl OOBACHEHUS ABJIEHHNA U CBOWCTB BElIECTB; MPAKTHYECKH HMCIIONB30BaTh
3HaHWUS N0 QU3KKe, XUMHUHE U OHOTOTUH; OIEHUBATh JOCTOBEPHOCThH €CTECTBEHHOHAYYHON MH(OpMAaHy;
pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYallbHBIX H TBOPYECKHUX CHOCOOHOCTEH B Impolecce
NpHOOpeTeHUsl 3HaHMH M yMeHMH 1mo (u3mMKe, XHMHH H OHOJIOIMH C WCIOJIB30BAHHUEM PA3IMYHBEIX
HCTOYHUKOB HH(POPMAIIMK H COBPEMEHHBIX WHOOPMAI[HOHHBIX TEXHOJIOTHI; BOCIIMTAHHE YOEKIEHHOCTH
B BOBMOXKHOCTH [1O3HAHMS 3aKOHOB IIPUPO/BI, HCTIONB30BaHMS JOCTHKEHUHN B 001aCcTH QU3HKH, XUMUHU K
Oronoruu Ha 671aro pa3BUTHA YEIOBEYECKON LUBHIN3AINN; HEOOXOIUMOCTH COTPYHMYECTBA B IIPOIlecce
COBMECTHOTO BBIIONHEHHS 3a/[a4, YBKHTEILHOTO OTHOIIEHHS K MHEHHIO OIIOHEHTA NPH OOCYKIEHHH
npobieM ecTECTBEHHOHAYYHOro cofepxkanusi, B cootBeTcTBuH ¢ ®I'OC CIIO.

OcHoBHOE colepxaHue pabodelf MPOrpamMMBl COCTABISIFOT TEMAarTHKa TEOPETHYECKOTO Kypca
U3y4yaeMOH IHMCIHMIUIMHBI, TEMaTWKa M METOIMYECKUE YKa3aHWUS [TO BBHINOIHEHWIO NMPAKTHYECKHX paboT.
Takas ctpykTypa mocrpoenus y4eGHOTO IpeaMera CrocoOCTBYeT (GOPMHEPOBAHUIO €CTECTBEHHOHAYYHBIX
H 3KOJIOTMYECKUX 3HAHU.

[TomuMO OCHOBHOrO cozepkaHus pabodasi MporpaMma BKIIFOYAET HEOOXOAMMEIE CBEAECHHS IS
paboThI MpernofaBaTens | 3alaHus AT MPaKTHYECKAX M CAMOCTOSTENBHBIX paboT, OIeHOYHBIE CPe/ICTBA
TEKYWIETO KOHTPOJIS  yCIeBaeMOCTH, y4eOHO-MeTonaudYeckoe M HHQopMalnHoHHOe obecredeHue
JUCIATITHHEL - :

Kaxaerif m3 paspgenos, HpHBENEHHBIX B MPOrpamMMe, BKJIIOYAET ONTHMANILHOE CONepKaHHE,
Koropoe B IIEJIOM paﬁorae'r Ha KOHEYHBIN peaynmar [0 H3Y4YEHUIO Teopemqecmx W TpHKIAIHBIX

Mexay pasienamu nenecoobpa3Ho IMPOBENEHO  paclpeneieHne KOTMYECTBA 4acoB W
TPYIOEMKOCTH, 4TO [aéT BO3MOXHOCTH B HOJIHOH  Mepe chonwmsa'rb TEXHHYECKHE CpeACTBa M
obopyznosanue, Gopmupyer HEOOXOIHMbIE 3HAHHUS 1 YMEHUS.

Temaruka mnpakTH4ecKuX paboOT COOTBETCTBYET TpPEOOBAHUSIM TMOATOTOBKHM BBIIYCKHHKA II0
crneruansaocTH 44.02.01 JlonkonsHoe 06pazoBaHue.

Y4eOHBIM IJIAaHOM IIPe1yCMOTPEHEI TEKYIIask ¥ IPOMEXYTOUHast POPMBI KOHTPOJIS YCIIEBAEMOCTH.

OreHOYHbIE CPEICTBA IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, TIPOMEXKYTOUHOH aTrTecTallly 1o
HUTOraM OCBOCHHUSA AUCIMILIMHBI BKIIOYAIOT TECTOBBIE 3aJaHHs. OLICHUBAHHUE MPaKTHIeCKUX padoT,
IMHCBEMEHHBIA KOHTPOIIb, YCTHBIN OIIPOC, pedepar u IeMOHCTpaLUs IPAKTHYECKHX HABBIKOB.

Pabo4as mporpaMma co4eTaeT IOCTYITHOCTh SI3bIKA W CTHISL H3JIOKEHHS C HCIOIb30BAHHEM
HayYHON TEPMHHOJIOTHH.

Pabouas mporpamMma HOMTHOCTBIO OTBeYaeT coBpeMeHHBIM TpeboBarusam OT'OC CIIO, 6azucuomy
yueOHOMY nUIaHy, NpPHUMEpPHOH oO0pa30oBaTeIbHON MNporpaMMe M MOXET OBITh HCHOIb30BaHa I
obecneyenns OCHOBHOM 00pasoBaTenbHOH mporpamMmbl 1o crnenuadbHOCTH 44.02.01 [lormkomsHoe
obpasoBaHue, a TaKXkKe COBPEMEHHBIM TPeOOBaHHAM PhIBKA TP R

Penensenr:
Havansnuk YO agMuHHCTpanuu

MO BbproxoBenkuit paiioH O. II. bypxau

Z5. 08~ 201<r




Penenszus
Ha pabouyro nporpamMmy 1o JUCHHUILUTHHE
B/1.06 EctectBo3nanmne
IJ1sl CPEHEro MpodeCcCHOHANBHOr0 00pa30BaHuUs 110 CIIEIHATBHOCTH
44.02.01 HoukonbpHOe 00pa3oBanue
aBTOpa-cocTaBuTeNs npenoaasarens ['oxko A.A.

Pabouas mporpamma yge6Hoit nucrummmuer BJ[.06 EcrecTBo3Hanwe — paspaGoTaHa Ha OCHOBE
TpeboBannit ®I'OC cpennero obmero o6pa3oBaHus, NPEABABISEMBIX K CTPYKTYpE, COACPYKAHHIO H
pesynbraraM OcBoeHHs YydeOHoW mucnumumesl  BJ[.06 EcrecrBo3Hanme, B COOTBETCTBHH C
PexomeHalMssMU IO OpraHM3alMH TOMyYeHHs CpeHero obuero oOpa3OBaHHS B MpeieNax OCBOSHHUS
00pa3oBaTeNbHBIX MPOTPaMM CpeiHero NpodeCcCHOHATLHOrO 00pa3oBaHHs Ha 6ase OCHOBHOTO OOIIEro
oOpasoBaHus ¢ y4etom TpeOoBauuit (henepalbHBIX TIOCYIAPCTBEHHBIX O00Opa3OBarTe/bHEIX CTAHIAPTOB
cpeanero mpodeccuonansHoro obpaszosanus (PI'OC CIIO) crmeumansrocty 44.02.01 JlomkombHOe
obpazoBaHue

Ilensto naHHOM TIporpaMMBl sBIIseTCsl (POPMUPOBAHHE Y CTYAEHTOB CHCTEMBI 3HAHMH, YMEHHI W
BIIaZICHUHM B 00JIaCTH €CTECTBEHHOHAYYHBIX 3HaHWM B cooTBeTcTBHH ¢ ®T'OC CIIO.

B mporpamme oTpakeHb! BaXHEHIIHME 3aladH, CTOSLIME MEPE SKOJIOrHeH, pelleHHe KOTOPHIX
HANpaBICHO Ha palMOHATBHOE IMPHUPOJIOINOJL30BAHKE, Ha OXpaHy OKpPYKAMoLIeH Cpelsl W CO3JaHHe
3JI0poBRECOeperarolieii cpeasl 00UTaHus YeI0BeKa.

Ilporpamma yuebuo#t mucuunmuasl «ECTeCTBO3HAHWE» SABIAETCS OCHOBOH NI pa3paboTKH
pabo4mx mporpamMM, B KOTOPHIX Hpo)ecCHOHAIbHBIE OOpa3oBATENbHbBIE OPraHM3ALMH, PeaTH3YIOMHe
0bpazoBaTeNbHyIO MporpaMmy cpejiaero obmero obpasosaniis B npeaeqax ocsoerust [IIICC3 CIIO Ha
Gase OCHOBHOrO  oOOmero o06pasoBaHms, YTOYHSIOT COAEpXKAHHWE y4eGHOTO  Marepuaia,
MOCTIEI0BATEILHOCTE €r0 U3Y4YeHHs, paclpe/ieNieHne y9eOHbIX 4acoB, TEMATHKY pedepaToB (I0KIagoB),
BUJIBl CaMOCTOSTENBHBIX PaboT, y4WThIBas CHENH(UKY IIPOrpaMM I[OATOTOBKH KBATU(DHIMPOBAHHBIX
paboumX, CIyKAIUX U CIEIMATHCTOB CPEJHEr0 3BEHA, OCBAUBAEMON MPOMECCHH HIIH CIIeHATBHOCTH.

ITomrMO OCHOBHOrO copepxaHus pabodas Mporpamma BKJIIOYAET HEOOXOOUMbIE CBEICHHS s
pabOTHI MperiojiaBarens U 3a1aHus JUIA IPAKTHYECKHX M CaMOCTOSTENBHBIX PabOT, OIEHOUHbIE CPENCTBA
TEKYLIEro KOHTPOJs YCIEBaEMOCTH, y4eOHO-MeTonuYeckoe W HHGPOPMALMOHHOE oOecredyeHHe
JUCHUTLIAHBL.

Kaxaplii W3 pasjenos, NPUBENEHHBIX B TPOTPaMMe, BKIIOYAET ONTHMATBHOE COJIEpIKAHHE,
KOTOpPOE B 11€JI0M paboTaeT Ha KOHEYHBIH PE3yIbTAaT 110 SKOIOTHH.

Mexny pasgenamu nemecooGpa3sHO MPOBEAEHO paclpefes]eHHe KOIUYeCTBA YacoB U
TPYAOEMKOCTH, YTO [Ta€T BO3MOXHOCTH B IOJHOW Mepe HCIIONb30BaTh TEXHHYECKHE CpEACTBa U
obopynosanue, GopMuUpyeT HEOOXOTHUMEIE 3HAHHUS H YMEHHS. . g

Temarnka npakTHaeckux = paboT. COOTBETCTBYET Tpe6oaaﬂmm TIOATOTOBKH BEHITYCKHHKA I10
cnequansHOCTH 44.02.01 JlomkonbHoe 0Opa3oBanue.

Y4eOHBIM IIIAHOM IPETYCMOTPEHBI TEKYIIAs U IPOMEKYTOIHAS (POPMbI KOHTPOJIS YCIIEBAEMOCTH.
OueHOYHbIE CPeICTBA IS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOYHOH aTTeCTAllMH IO HTOraMm
OCBOCHHSI JUCLHUIIMHBI BKIIOYAIOT OIEHMBaHHE IIPaKTHYeCKMX paboT, yCTHBIA ompoc, pedeparoB u
JEMOHCTPALMIO [PAKTHYECKHX HABLIKOB. _

Pabouas mporpamma coderaer DOCTYNHOCTh SI3bIKa M CTHIS M3/I0%KEHHMA C MCIONB30BAHHEM
Hay4YHOW TEPMUHOJIOTUH.

Pabouas nmporpamMma nonHOCTEIO OTBe4aeT coBpeMeHHBIM Tpebosanuam, ®TOC CII10, 6azucHoMy
yueOHOMY IIaHy, TpPHMEPHOM oOpa3oBaTelbHON IIporpaMMe W MOXET ObITh HCIONB30BAHA JUIs
obecredeHrs OCHOBHOM 00pa3oBarenbHOM mporpammbl no cnemuansHoctH 44.02.01 JlomkomsHOe
oOpa3oBaHue.
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