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1 IACHOPT PABOYEN NPOT'PAMMBI YUEBHOM JUCIUILIUHBI

1.1 O6s1acTh npuMeHeHHUs Y4eOHOMH MPOrpamMMbl

PabGouass mporpamma y4eOHOM AMCIHUIUIMHBI E€CTECTBO3HAHHE SIBISETCS YacCThIO
OCHOBHOHM TmpodeccroHaabHOM 00pa3oBaTeIbHON MPOrpaMMOil B COOTBETCTBHHM  C
@denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BAaTENbHBIM CTAHIAPTOM CpEaHEro (TOJIHOTO)
oOmero odpazoBanus u denepanbHBIM TOCYAApPCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
(manee ®I'OC) mo cnenuaabHOCTH CpeAHEero npodecCUOHaIbHOrOo O0pa3oBaHus (Halee
CIIO) nns cniennanbHOCcTH 44.02.01 [lomkonbHOE 00pa3oBaHue

B ochoBe yueOHO#l mguctumuivHbl «EcTecTBO3HAHHME» JIEKHUT YCTaHOBKA Ha
dbopmupoBaHue y 00ydaeMbIX CUCTEMbl 0A30BbIX MOHATUN (PU3UKU, XUMHUU U OUOJIOTHUU U
IpEeJICTABICHUI O COBPEMEHHOW €CTeCTBEHHOHAYYHOW KapTHHE MHpA, a TaKkKe BbIpaOOTKa
YMEHHI MPUMEHATH MOJTyYeHHbIC 3HAHUS, KaK B IPO(EeCCHOHAIBHON JESTENbHOCTH, TaK U
JUTSI pEILICHUS] )KU3HEHHBIX 3a71a4.

MHorue nojioXeHus1, pa3BUBaEMbI€ €CTECTBO3HAHUEM, PACCMATPUBAIOTCA KaK OCHOBA
CO3/IaHMSI U MCTIOIh30BaHUS MHPOPMAIITMOHHBIX U KOMMYHHUKAIMOHHBIX TexHoioruit (UKT)
— OAHOro U3 HaumboJee 3HAYUMBIX TEXHOJOTUYECKUX JOCTHIKEHUH COBPEMEHHOU
[ABWJIM3AIUU.

B ecrecTtBo3HaHuu (HOPMHUPYIOTCS MHOTHE BUIBI JIEATEIHHOCTH, KOTOPHIE HMEIOT
MeTa MpeaMEeTHBIM xapakTep. K HUM B TIEpBYyIHO odepeab OTHOCSTCS: MOJIETUPOBaHUE
00OBEKTOB U TIPOIIECCOB, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHUS, CHCTEMHO-
nH(pOpMalIMOHHBIA aHanMKu3, (QOpMyIHpPOBAHUE THUIIOTE3, aHAIU3 M CHUHTE3, CPAaBHEHHE,
00001IeHne, CUCTEMATU3allMs, BBISIBJICHHE NPUYUHHO-CICACTBEHHBIX CBsI3€H, MOUCK
aHAJIOTOB, YIpaBJIeHHE OOBEKTaMU M TporeccamMu. VIMEHHO 3Ta AMCIMIUIMHA TTO3BOJISET
MMO3HAKOMUTH YYAIIUXCS C HAYYHBIMU METOJaMU MMO3HAHUS, HAYYUTh UX OTJIUYATh TUIIOTE3Y
OT TEOPHUH, TEOPHUIO OT IKCIIEPUMEHTA.

EctecTBo3Hanne  uMeeT OueHb  OONBIIOE M BCEBO3pACTAIONIEE  YHCIIO
MEXIUCIUIUIMHAPHBIX CBs3EH, MPUYEM Ha YpOBHE, KaK MOHSATUWHOIO ammapara, Tak U
uHcTpymMeHTapusi. (CKa3aHHOE TIO3BOJIAET pacCMaTpUBaTh €CTECTBO3HAHME KakK MeTa
JTUCIUILIAHY, KOTOpasi MPE0CTABISET MEKIUCITUTUTMHAPHBIN S3bIK /T ONMUCAHUSI HAYIHON
KapTUHBI MUpA.

N3yuenue ectecTBO3HaHMS B MPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIMIX,
peaTu3yIomux 00pa3oBaTeIbHYIO0 IIPOrpaMMy CPEIHETO O0IIero o0pa3oBaHMs B Mpejeax
ocoenus OITOII CITO na 6a3e 0ocHOBHOTO 00IIeT0 00pa30oBaHus, UMEET CBOM OCOOCHHOCTH
B 3aBUCHUMOCTH OT Tpoduias NpodecCHoHATHLHOTO 00pa3oBaHUsA. OJTO BBIPAXKAETCS B
COJIEpKaHUU OOY4YEHHUsI, KOJIUYECTBE YaCOB, BBIJEISEMBIX HAa HM3YYCHHE OTICIbHBIX TEM
MpOrpaMMbl, TIyOWHE WX OCBOGHHUS ydYalUMHUCSA, O0bEeME W XapaKTepe NPaKTHIECKUX
3aHATUH, BUJIaX BHEAYIUTOPHON CAMOCTOATEIBHON pabOTHI.

TeopeTuueckue CBEIECHHS TIO €CTECTBO3HAHMIO JOMOJHSAIOTCS MPAKTUUECKUMU U
nabopaToOpHBIMU paboOTaMHu.

1.2 MecTo IMCUMIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJHCTOB
CpeIHero 3BeHa

Hucuunnuna  «EctecTBo3HaHue»  BXOAUT B 0a30BbIM  y4eOHBIM LMK
(obmieobpazoBaTebHbIC AUCIUIUIMHBI) MPOTPAMMBbI TTOJATOTOBKU CIEIUATUCTOB CPEIHETO
3BCHA.



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

Conepxxanne mnporpammbl  «EcTecTBO3HaHue» HampaBlIeHO Ha  JIOCTHUKEHUE
CIEYIOIINX Yelel:

- OCBOGHHME 3HaHMH O (¢yHIAMEHTAIbHBIX (PUIUYECKUX, XUMUYECKUX U
OMOJIOTMUECKUX  3aKOHaX W  TMPUHIMIAX, JIeKAllUX B OCHOBE COBPEMEHHOMU
€CTECTBEHHOHAy4YHOM KapTUHBI MHpA; HauMOOJee BaKHBIX OTKPBITHAX, OKa3aBIIMX
OTpejieNiAIoNIee BIMSHUE HA pa3BUTHE TEXHUKHM W TEXHOJOTHUM;, METOJaX Hay4yHOTO
MMO3HAHUS TTPUPOJIBI;

- OBJIaJICHME YMEHHUSMHU TMPOBOJUTH HAOIIOACHUS, IUJIAHUPOBATh W BBIMNOIHATH
AKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIENH, IPUMEHSTH MOJIYYCHHbIC 3HAHUS
nmo (Qu3MKe, XUMUU U OHOJOTHUU M1 OOBSICHEHMS SIBJICHM U CBOWCTB BEIIECTB;
MPaKTUYECKH UCIOJIb30BaTh 3HAHUSA MO0 (U3UKE, XUMUU U OHOJIOTHUH; OIICHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(POPMAIINH;

- pa3BUTHE T[I03HABATENBHBIX MHTEPECOB, HWHTEINICKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B TIpollecce MPUOOPETEHHS 3HAHWK M yMEHUW MO (PU3NKE, XUMHH WU
OMOJIOTMH C WCIOJb30BAaHUEM PA3JIUYHBIX HCTOYHHUKOB HH(POPMAIMU U COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

- BOCMHUTaHHUE YOEKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB TMPUPOIBI,
MCIOJI30BAHMS JOCTUKEHUN B 00JACTH (PU3UKM, XMMUU M OMOJIOTHM Ha Oyaro pa3BUTHUSA
YeJI0BEYECKOM IMBWIM3AIMN; HEOOXOIMMOCTH COTPYAHUYECTBA B MPOIECCE COBMECTHOIO
BBITIOJTHEHUS 33/1a4, YBAKHUTEIHHOTO OTHOIIEHUS K MHEHHUIO OIIMOHEHTAa MpH 00CYXICHUU
Mpo0JieM €CTECTBEHHOHAYYHOTO COJIEP KaHMsI; TOTOBHOCTH K MOPaJIbHO-ITUYECKOW OLEHKE
WCIIOJIb30BaHMS HAYUYHBIX JOCTHKEHUM, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY OKPYXKAIOIIEH
Cpelbl;

- WCIIOJIb30BaHWE MPUOOPETEHHBIX 3HAHUN M YMEHUH NJIsl PElIeHUs MPAKTHUYECKUX
3aJa4 B IIOBCCIHCBHOM JKM3HU, oOecreueHus Oe30IacCHOCTH COOCTBCHHOM JKHM3HH,
pallMOHATIBHOTO TPUPOJONOJIB30BAHUA U OXPaHbl OKPYXKAIOIIEH Cpelibl, BO3MOXKHOCTh
NpPUMEHEHHUs] 3HAHWW TpU  pPEUIeHWH  3aJady, BO3HHUKAIOIUX B  TOCIEAYOIIeH
npodeccuoHanbHON AESTEIbHOCTH.

B nmporpamMmy BKIIOYEHO COJEp)KaHHE, HaMpaBJIeHHOE Ha (HOpPMUpOBAHUE Y
CTYJIEHTOB KOMITETEHIIUH, HEOOXOIUMBIX JJII KaYECTBEHHOTO OCBOCHHS Ha 06a3e OCHOBHOTO
obmiero o0pa3oBaHUs C TIONyYE€HHEM CpefaHero oOmero oOpa3oBaHMs; MPOTPAMMBI
MOATOTOBKH  KBAIU(PUIIMPOBAHHBIX paboumX, CIOyXKalldX, MPOrpaMMbl TOJATOTOBKH
cnenuanuctoB cpeanero 3seHa (IIKPC, TITICC3).

OcBoenmne copaepxaHusi y4eOHOW aucHMIUIUHBI «EcTecTBO3HaHME» OOeCreYnBacT
JOCTH)KEHHUE CTYJICHTaMH CIICYIONINX PEe3yIbTaTOB:

JUYHOCMHDBIX:

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

- TOTOBHOCTh K TMPOJIOJDKEHHIO OOpa3oBaHUS W TIOBBIIICHUS KBaTU(PUKAUA B
n30paHHOW TMPOPECCUOHATLHON  JESITEIPHOCTH W OOBEKTHBHOE OCO3HAaHWE POJIU
€CTECTBEHHOHAaYYHbIX KOMIIETEHIIUH B 3TOM;

- YMEHHE UCIOJb30BaTh JAOCTHKEHHUS COBPEMEHHOW HAYKH M €CTECTBEHHOHAYUHBIX
TEXHOJIOTHI N1Jisl MOBBIIIEHUSI COOCTBEHHOI'O MHTEIJIEKTYalbHOTO Pa3BUTHUS B BBHIOPAHHOM
npodeccuoHaATBHON e TENHHOCTH;



- YMEHHE CaMOCTOATEIHHO JOOBIBATH HOBBIE JIJIsl Ce0sl €CTECTBEHHOHAYYHBIE 3HAHUS,
UCIOb3Y Ul 9TOrO AOCTYIIHbIE HCTOYHUKHN UH(OpMaLuy;

- yYMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIE B3aWMOOTHOLICHHWS B KOMAaHIE IO
pelIeHuIo 00X 3a/aY;

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

Mema npeoMemHblx:

- HCIIOJI30BAaHUE PA3JIMYHBIX BHUJOB IO3HABATEIBHON IEATENBHOCTU Ul PEIICHMS
€CTECTBEHHOHAYUHBIX 3ajay, NMPUMEHEHHE OCHOBHBIX METOJOB MO3HaHHUA (HaOIIOAEHUS,
ONMCAHHUS, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl M3YYEHHS] Pa3IU4HbIX CTOPOH OKpY’Karollen
JIEMCTBUTEIILHOCTH;

- MCIOJB30BAaHWE OCHOBHBIX MHTEJUIEKTYaJbHBIX OIEpalMii: IOCTAHOBKM 3aJ]1ayH,
(bopMyIMpOBaHUs TUIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHUs, 000O0IEHUs, CUCTEeMAaTH3alllH,
BBISIBJICHUS! TPUYUMHHO-CIIEACTBEHHBIX CBSI3€H, IOMCKAa AaHaJoroB, (HOPMYIHPOBAHUS
BBIBOJIOB JIJISI U3YUEHUS PA3JIMYHBIX CTOPOH M3y4aeMbIX OOBEKTOB, SIBJICHUI U MPOLIECCOB, C
KOTOPBIMU BO3HHKAET HEOOXOJMMOCTh CTAJIKUBAThHCS B MPO(eccnoHanbHOU chepe;

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

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

- YMEHHUE aHAJIM3UPOBAThH U MPEACTABIATH HHPOPMALIMIO B PA3IMYHBIX BUAAX;

- YMEHUE IMyOJUYHO IMPEICTaBIATh Pe3yIbTaThl COOCTBEHHOI'O MCCIEA0BaHUs, BECTU
JIMCKYCCUHM, TOCTYIIHO M TapMOHMYHO CoueTasl coAepkaHue M (GopMbl MpeAcTaBIsieMOn
uH(popmMaLny;

npeoMemHublX:

- c(OopMHUPOBAHHOCTh TMPEJICTABIEHUH O POIM U MECT€ €eCTECTBO3HAHUS B
COBPEMEHHON Hay4yHOW KapTHHE MHpa; MOHHMAaHUE CYIIHOCTH HaOJII0AaeMbIX BO
BcenenHoil siBneHui, pojin €CTECTBEHHOHAYYHBIX AUCHUIUIMH B (OPMUPOBAHUU KPYro3opa
¥ PYHKIMOHAJIBHOW IPaMOTHOCTH YeJIOBEeKa JIJIsl PEIIeHUs] IPaKTUYECKUX 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, OITMCaHNEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMmMeHHUsi oOpa0aTbIBaTh pe3yJdbTaThl W3MEPEHUN, OOHAPYKUBATh 3aBHUCHUMOCTH
MEXJy HCCIEIyeMbIMH BEIWYMHAMHU, OOBSICHITH IOJIyY€HHBIE pE3yJabTaTbl M JIeNaTh
BBIBO/JIBI;

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

- c()OpMUPOBAHHOCTh YMEHHUSI MPUMEHITh MOJyUYEHHbIE 3HAHUA 11 OOBSCHEHUS
YCIOBUM MPOTEKaHUs] €CTECTBEHHOHAYYHBIX SBJICHMHA B MNPHUPOAE, NpodecCHOHATbHON
cdepe U U IPUHATUS MIPAKTHUECKUX PEIICHUH B IIOBCEAHEBHOM KU3HU;

- ¢c(pOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOIICHHUIO K €CTECTBEHHOHAYYHOM
uH(pOpMAIIH, TOTy4aeMON U3 Pa3HBIX HCTOYHUKOB.

1.4. Ilepedyenp MJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHUs] MO JAUCHHUILIMHE
(mepedyeHs (pOpMHUPYEMBIX KOMIIETEHLUI)

He npenycmorpenst



2 CTPYKTYPA U COAEPKAHUE YUEBHOM JUCHUILJIUHBI

2.1. O0beM yueOHOV TUCUUIJINHBI U BUbI Y4eOHOH padoThI

Bua yyeOHo# padoThI Oovem uacoe
MakcumaJjibHasi yueOHAasi Harpy3ka (Bcero) 162
Oos13aTesibHAsI AyAMTOPHAs y4eOHas HAIPY3Ka (Bcero) 108
B TOM YHCIJIE:
3aHATHUS JEKIIMOHHOTO THUIIA 62
MPAKTUYECKUE 3aHATHUS 36
1a00paTOpHBIC 3aHATUA 10
CamocrosiTesibHas padoTa o0y4awierocs (Bcero) 54
[IpomexyTouHasi aTTecTanus Huddepenmup
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 Qu3nka 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 BeniecTBa 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 Kucnopoacoaepxaiie 6 5 5 >
OpraHMYECKHEe BENIeCTBA
Tema 3.3 AzoTconepskamiue 4 5 i >
OpraHNYECKHe COCTMHEHUS
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 Oprannzm 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
nuHaMuky HeroToHa. Cunsl B IpUpoJIe: yIpyrocTs, TPEHUE, CHila
TSKECTU. 3aKOH BCeMUpHOTO TaroteHus. HesecomocTs. Mmmynbc.
3aKoH COXpaHEHUs UMITyJIbCa U PEaKTUBHOE JBUKCHUE.
[MoTeHnmanbpHas 1 KHHETHYECKAs 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 MEIHAIIMHE

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€HIUPKYJIEM

wa»—':

W3mepenus TMHEHKON U IITaHT€HUUPKYJIEM

CamocrosTensHas paboTa 00yJaromuxcs
1. CocraBieHne anropiuTMa penieHust KHHEMaTHIeCKuX 3a1a4. Penrenue
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 nBrmxkenue. Auddysus. Pasmepsr u Macchl MOJIEKy 1
atomoB. Kamusipasle siieHus. TemmoeMkocTs. TemnooOMeH.

2 | 3aKoHBI TCPMOJANHAMUKU. TennoBeie JABUTAaTCIIN U OXpaHa
okpyskatomiet cpeapl. KITJI TernoBsIX ABUTaTeneit

1,2

IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS

1| V3MepeHne BIaXHOCTH BO3lyXa

2 H3Mep6HI/Ie TIOBEPXHOCTHOT'O HATSAKEHUA KUJIKOCTU

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

Tema 1.3
DJIeKTPOAUHAMHUKA

Coaep:xanue yue0HOro MaTepuajia

12

Jlexknuu

1| DnexTpuueckoe B3auMoieCTBUE. DIIEMEHTapHbIHN 3apsil. 3aKOH
Kynona. Jlusnekrpruyeckas NpOHULIAEMOCTb CPEbL.
Onexrpocrarndeckoe none. Hampspkerrocts. [puammn
CYTMepHOo3UINH Moyieh. I'paduieckoe n300pakeHHe IMEKTPHIECKUX
ToJIeH

1,2

2 | MarHuTHOE ToJie TIOCTOSTHHOTO MarHuTa M 3JIEKTPHUYECKOTO 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 siBI€HUS SIEKTPOMArHUTHON HHIYKIIMHI

CamocrosiTenbHas padoTa 00yJaromuxcs
1. CpaBHUTENBHBIN aHAU3 DJIEKTPUUECKUX CBOMCTB pa3IUUHbIX
MIPOBOJHHUKOB

Tema 1.4
CTpoeHue atoma u

Coaep:xanue yueOHOro MaTepuasa

12

Jlexknun




KBaHTOBas (QU3NKa

[u—y

Kpatkas uctopus pa3BuTUs IpeACTaBICHUI 0 IPUPOJE CBETA.
OneKTpOMarHuTHasl IPUPOJIa CBETA. 3aBUCUMOCTh MEXIY JUTMHOMN

BOJIHBI 1 YAaCTOTOH 3JEKTPOMArHUTHOTO H3IydeHUsI. 3aKOHBI 2 1
OTpakeHH U MpenoMieHuUs cBeta. PoTodPPeKT 1 KOpImycKyIIpHbIe
CBOWCTBA CBETA
2| CrpoeHne aToMa | €ro IlaHeTapHas Mojenb. I nnoresa [Inanka.
INornomenue u ncmyckanue ceeta aroMoM. CTpOeHHE aTOMHOTO
sapa. PannoakTUBHBIE N3TYyUYEHUS U UX BO3AECHCTBUE HA )KUBbIE 2 1,2
OpraHu3Mbl. DHEPIUs pacIleIUIeHUs] aTOMHOTO saapa. SAnepHas
SHepreTuka
IIpakTHyeckue (Ja0opaTopHbIE) 3aHATHS
1| HUcnonn3oBanue Gorodahdexra B TEXHUKE 4
2| HabmrogeHue U perucTpaluu 3apsKeHHBIX YaCTHUIL
CamocrositenpHas paboTa 00y4aromuxcs
1. Dxonoruyeckue mpo0IeMbl, CBSI3aHHBIE 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. [IpoucxoxaeHue 5 12
CoNHEYHOM CUCTEMBI ’
IIpakTnueckue (J1a00paTopHbIe) 3aHATHS )
1| TepmosiaepHBblil CUHTES
CamocrosiTenbHas paboTa 00y4aromuxcs 4
1. Koncnekt «O0pa3oBanue miuaHeTHbIX cucteM. CoJTHeYHAas 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 (OPMBI €To CylecTBoBaHus. [IpocThie 1 clI0XHBIE 2 1
BEIIIECTBA.
CamocrositesnsHas paboTa 00yJaromuxcst
1. Cucremarndeckas mpopaOdOTKa KOHCTIEKTOB 3aHATHH, YIeOHOM )
JUTEpPaTyphl, AOTOJIHUTEIHLHOH JIUTEPaTyphl, C HCTIOIb30BAaHHEM
PEKOMEHAAINH TperoiaBaTets.
Tema 1.2 Coaep:xanue yueOHOro MaTepuaja 4
Hepuonnueckuii Jlekuuu
3aKOH 1| Otnmensl ceHcOpHOI cucTeMbl. OCHOBHBIC (DYHKIIUU ) )
CeHCOpHBIX cucteM. Kitaccngukanus penentopos.
CamocrositesnsHas paboTa 00yJaromuxcst
1. Cucremarndeckas mpopabdOTKa KOHCTIIEKTOB 3aHATHH, YIeOHOM
JUTEPATyphl, JOMOJHUTEILHOMN JIUTEPATYPBl, C HCIOIb30BAHUEM )
peKOMeHAaIuil mpenogaBaTens.
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 | IIpupona XMMUUECKOH CBSI3H
CamocrosTenpHas paboTa 00ydaromuxcs
1. CucremaTtudeckasi mpopabOTKa KOHCTIEKTOB 3aHATHH, YIeOHOM )
JUTEPATyphl, NOMOJHUTEILHOMN JIUTEPATypBl, C HCIOIb30BAHUEM
peKOMeHAanuil 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 00ydaromuxcs
1. Cucremarndeckas mpopaboTKa KOHCTIEKTOB 3aHATHH, YIeOHOI
JIUTEPaTypsl, AOTOIHUTEIHHON JIUTEPATYPHI, C HCIOIB30BAHUEM
PEKOMEHAAINH TIPETIOIaBaTeNs.
KoncnekTt « ArperaTHble COCTOSIHUS BOZBI U €€ NIEPEX0/Ibl U3 OJHOTO
arperaTHOrO COCTOSIHUS B APYTOE».
Tema 1.5 Copep:xanue yueOHOr0 MaTepHaJia
XumMuueckune Jlekuuu
peaknum 1| Xumunueckas peakius. CKOPOCTh peakiuuy U GpakTopbl, OT KOTOPBIX
OHa 3aBUCHT. TemIoBoi 3QPEeKT XUMHYECKOH peakuu. XUMHIECKOe 1,2
paBHOBECHE
CamocrosiTenbHas paboTa 00y4aroIuxcs
1. Cucremarndeckas mpopaboTKa KOHCIICKTOB 3aHATHH, Y4eOHOM
JIUTEPaTyphl, IOMOIHUTEIHHOMN JIUTEPaTyphl, C UCIOIb30BAHUEM
pEeKOMEeHAaIui ITpenojaBaTens.
CocraBienue npe3eHTauni: « TUmbl XuMU4ecKon CBA3U», « THUITbl
KPHUCTAJUTMYECKUX PELIETOKY.
CocraBnieHne JIEKTPOHHBIX U AJIEKTPOrpapuIeckux GopMyi aTOMOB
XMMHUYECKHX IEMEHTOB.
Tema 2.1 Coaep:xanue yue0HOro MaTepuaJja
Kaaccuduxanus Jlekuuu
HeOpraHu4ecKux 1| Krnaccudukamnmst HeopraHUIECKUX COSIMHCHUI.
COeIMHEeH I XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX 2
COEJIMHEHUH B CBETE TCOPHH NIEKTPOIUTHUECKON AUCCOLUAIIHH.
IIpakTuyeckue (JadopaTopHbIe) 3aHATHUS
1 | XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBaHUH B cBeTe TOJ]
CamocrosTenbHas paboTa 00yJaromXCs
1. Cucremarunueckas mpopaboTka KOHCTIEKTOB 3aHITHIA, yueOHOH
JUTEPATypHl, OMOJHUTEIHHOMN TUTEPATyPHhl, C UCIIOIH30BAHUEM
PEKOMEHAINH ITpernoiaBaTes.
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 xapakTepucTHKa MeTaJuioB. O0Imas XxapaKTepuCTHKA
TJIABHBIX MTOJTPYII HEMETAJJIOB Ha IIPUMEPE rajloreHoB.
CamocrositensHas paboTa 00yJaromuxcs
1. Cucremarnyeckasi mpopab0TKa KOHCIIEKTOB 3aHATHH, yIeOHOM
JMTEpPaTyphl, JOIOJIHUTEIHLHOM JIUTEPATypHl, C HCIOIb30BaHUEM
PEKOMEHAAINH TIpero1aBaTets.
Koncnextsl mo Temam: «OKHUCIIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIAI,
«BaxHeiimme coeMHEHN METAIIIOB U HEMETAIJIOB B IIPUPOJIE U
XO3SMCTBEHHOH JICSATCIIFHOCTH YEIIOBEKa,
«3amuTa OKpYKaloIIe 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 CUHTE3E.

IIpakTnyeckne (JadGopaTopHbIE) 3aHATHS

—_—

OO6mas XxapakTepuCTHKa YTIIEBOIOPOIOB

11




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

JIUTEPaTypsl, AOTOIHUTEIHHOMN JIUTEPATyPHl, C HCIOIB30BAHUEM 2
PEKOMEHAAINH TIPETo1aBaTeNs.
Koncnexr «IIpuponHble HCTOUYHUKH YIIIEBOZOPOJOBY.
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, AOTOJIHHUTEIHLHOM JIUTEPATypHl, C HCIOIb30BaHHEM
pEeKOMEHalui npenojgaBaTes. 2
Cocrasnenune Tabnuipl «CTpoeHHe U XapaKTepHble XUMHYECKUE
CBOMCTBA MpeICTaBUTENEH KHCIOPOJCOACP)KAIIUX OPTaHUYECKUX
COEIMHEHUI»
Tema 3.3 Conep:xanue yueOHOro MaTepuaja 4
A3oTcoaepikaniue Jleknuu
OpraHvveckKue 1| AMUHBI, aMUHOKUCIIOTHI, Oesiku. CTpOCHHE 1 OMOJIOTHYECKAs s 12
coeTMHeHust (ynkums Genkos i
CamocrosTensHas paboTa 00yJaromuxcs
1. CucremaTmyeckas MpopadoTKa KOHCIIEKTOB 3aHATHH, yaeOHON
JUTEpPaTyphl, AOTOIHUTEIHFHOMN JIUTEPATyPHl, C HCIOIB30BaHUEM
pEeKOMEHIaLU TPEenoaAaBaTes. 2
Cocrasnenne Tabnuipl «CTpoeHHE M XapaKTepHbIE XUMHUYECKUE
CBOMCTBA NPEJCTaBUTENICH a30TCOAEPKAMIMX OPraHNIECKUX
COEJIMHEHUI.
Tema 3.4 Conep:xanue yueOHOro MaTepuaja 4
XuMHuS U JKH3Hb Jleknuu
Xumus B ObITY 1| Xumust ¥ opraHu3M 4yesloBeka. XUMHUECKHE SIEMEHTHI B OpraHu3Me
yesjoBeka OCHOBHBIC )KU3HEHHO HEOOXOUMBbIC COCIMHCHHUS: OCIIKH, 2 1,2
YTJI€BOJbI, JKUPbl, BATAMHWHBI
CamocrosTenbHas paboTa 00yJaronmxcs
1. Cucremaruueckas nmpopaboTka KOHCTIEKTOB 3aHITHIA, yueOHON
JIMTEPATYPBI, ﬂOHOHHHTeHBHOﬁ JINTEPATYPHI, C UCIIOJIB30BaAHUEM
PEeKOMEHAAINI ITperoaBaTens. 2
Koncmekr «Morommue u yucTsmue cpeacraa. [lpasmna 6e3onacHoi
paboTHI co cpericTBaMy OBITOBOM XUMHI.
Joxnan «Poib XUMUYECKUX 3JIEMEHTOB B )KU3HH PACTEHUI»,
«¥Y noOpenns. XuMHUYECKHE CPEJICTBA 3aLIUTHl PACTCHUIY.
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 KU3HN U YPOBHH OpTraHU3alny ’
KHU3HN
IIpakTnyeckue (JadopaTopHble) 3aHATHUS )
1 | JKuBas npupojia Kak 00bEKT H3y9IeHUsI OHOJIOTHH
CamocrosTenpHas paboTa 00ydaromuxcs
1. Cucremarndeckas mpopabOTKa KOHCTIEKTOB 3aHATHH, y4eOHOI
JIMTEPATYPBI, HOHOHHHTGHBHOﬁ JINTEPATYPBI, C UCIIOJIB30BAHUEM
PEKOMEHIali npenogaBaTens. 2
Koncrnektr «MeToapl UCCleJOBaHUS AKUBOU MIPUPOIBI B OHOJIOTHIY,
«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 OPTaHOU/IBI M MX QYHKIMHK. JleneHne KIeTKH — OCHOBa
pocTa, pa3BUTHS U Pa3MHOXKEHHUS OpraHu3MOB. bruoiorndeckoe
3HaYEHNE XUMUYECKUX 3IeMEHTOB. Heoprannieckue BemecTsa B
COCTaBE KJICTKH.

2| Monexyna JHK - HocuTens HacnenCcTBEeHHON HH(OpMAITIH

3| HexnetouHoe CTpOEHHE, JKU3HEHHBIN IIUKII U €T0 3aBHCUMOCTB OT
KJIIETOYHBIX (pOpM KH3HH

4| Pa3MHOXEHHE OPTaHU3MOB, €r0 ()OPMBI H 3HAUCHHE.
VHauBunyansHOE pa3BUTHE MHOTOKIETOYHOT'O OPraHU3Ma
(oHTOTEHE3).

1,2

IIpakTHyeckue (Ja0opaTopHbIe) 3aHATHUS

1| Pa3smMHOXXEHHE OPraHU3MOB, €ro (POPMEI U 3HAUCHHE.
WNuauBHayanbHOE pa3BUTHE MHOTOKIETOYHOTO OPTaHM3Ma
(oHTOTEHE3).

2 | M3yuenue CTpOCHHS PACTUTEIBLHON U )KUBOTHOM KIIETKU

CamocrosiTenbHas paboTa 00y4aromuxcs

1. Cucremarndeckas mpopaboTKa KOHCIICKTOB 3aHATHH, Y4eOHOH
JIMTEpaTyphl, AOTOJIHHUTEILHOM JUTEPATyPhl, C HCIOIB30BAHUEM
PEKOMEHAAIMH TIpernoaBaTes.

3a10JHATH TaOJIHIBI [0 TEMaM: «XHUMHUYECKUE DIIEMEHTBI KICTKH»;
Coobuenne « Ponb B KlleTKe HEOPTaHUYECKUX M OPraHMYESCKIX
BEIIEeCTB», «BUpychl — BO30yauTEeNH HHPESKIUOHHBIX 3a00ICBaHUID);
«Bupyc nmmyHonedunura gyenoseka (BUY). [Tpodpumakrika BITY-
nHpekunmny, «baxrepum»

Tema 1.3 Opranusm

Copep:kanue yueOHOro MaTepuajia

10

Jlexnuu

1| Muoroo6pa3ue opraanzMoB. OOMEH BEIIECTBOM H YHEPTHEH ¢
OKpYXAaroIIel cpeioil Kak He0OX0JUMOEe YCIOBUE CYIIECTBOBAHUS
JKHUBBIX CHCTEM

1,2

2| HacnencTBeHHOCTh M U3MEHUYHMBOCTH — CBOWCTBA OPTraHU3MOB;
3aKOHOMEPHOCTH HaclieJoBaHus, yctaHoBieHHbIe . Menaenem u T.
MopraHoM (Ha npuMepe HACIeJOBAHHUS Y UYEIOBEKa)

1,2

IIpakTHyeckue (JadopaTopHbIe) 3aHATHUS

1 | OpranuzM — enuHoe 1enoe. MHOrooOpasue opraHu3MoB

CamocTosTenbHas pabota 00ydaromuxcst

1. Cucremarnueckas nmpopaboTka KOHCTIEKTOB 3aHITHHA, yueOHOH
JIUTEPATyPhI, TOMOJHUTEIBHON JTUTEPATYPHI, C UCIOIH30BAHUEM
PEKOMEHAIHI TIPEro1aBaTels.

Koncnekrtsr: «HacnencTBeHHbIe O0JIC3HH Y€I0BEKA, UX IPUYUHBI U
npodunaktikay, «CoBpeMEHHbIC TPEACTABICHUS O TEHE U TEHOMEY.
Cooouienne «['eHeTHUECKE 3aKOHOMEPHOCTHU CENEKIUI», «YueHHe
H.W. BaBmiioBa 0 IIeHTpax MHOTOOOpa3us U MPOUCXOKIACHUS
KYJITYPHBIX PACTCHHI». «BHOTEXHOJIOTHS, €€ JOCTHKCHHS,
MEPCICKTHBBI PA3BUTHSIY.

Tema 1.4 Bug

Copep:xanue yueOHOI0 MaTepHaJa

Jleknun

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

1,2

IIpakTnyeckue (JadopaTopHble) 3aHATHUS

—_—

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

CamocrosTenpHas paboTa 00ydaromuxcs

1. Cucremarnyeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHON
JIUTEPATyphl, NOMOJHUTEILHOMN IUTEPATypHl, C HCIIOIb30BAHUEM
peKoMeHAanuil 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| Ipenmet u 3a1a4u YKOJIOTHH: yUeHHE 00 IKOIOTUICCKHUX (PaKTOpax, ) 12
Y4eHHe 0 COOOIIECTBAX OPraHU3MOB, YUeHHe o Onochepe ’
2| Dxonorudeckue HakTopsl, 0COOCHHOCTH UX BO3ICHCTBHSL. 2 1,2
IIpakTuyeckue (JadopaTopHbie) 3aHATHS >
1 | W3ydenne mpucnocoOIeHHOCTH OPTaHU3MOB K cpesie OOMTaHus
HUTOI'O: | 162
2.4 Coaepxanme pa3iejioB IHMCHUINIMHBI
2.4.1 3aHsATHS JIEKIITMOHHOTO THIIA
No ®dopma
pasn Hanvenosarne Copneprxanue pasjena TEKYIIIEro
pasnena
ena KOHTPOJIS
1 2 3 4
1 cemecmp
1 Pazgen 1. MexaHHu4ecKoe JBHKEHHE, €r0 OTHOCHUTEIBbHOCTh. 3aKOHbI AWHAMUKH | P,V
MexaHuka Herotona. Cuiibl B PUPOJIC: YIPYTOCTh, TPCHHE, CUJIA TSDKECTH. 3aKOH

BceMHpHOro TsAroteHuss. HewecomocTts. VMmynbc. 3aKOH COXpaHEHHS
UMITyJIbCA W PEAKTHBHOE JABWKeHHE. [loTeHnuanmpbHas M KUHETHYeCKas
SHEprus. 3aKOH COXpaHEHUsl MeXaHWdeckoll osHepruu. PabGota u
MOIIHOCTh. MexaHuueckue kojcbanus. [lepuom u vacToTa KoJcOaHMIA.
Mexanuueckue BoaHbl. CBOMCTBA BOJIH. 3BYKOBBIE BOJHBI. YIJIBTPa3BYK U
€ro HCIIOJIb30BaHUE B TeXHHMKE N MeaunmHe. OcHoBHBIC noyioxkeHnss MKT
U UX ONBITHOe oOocHOBaHWe. BpoyHOBckoe nBmxenue. duddyswus.
Pa3smepsl u Maccel MOJNEKYyl U aTroMoOB. KamwuispHbIE sIBICHUS.
Temmoemkoctb. TermmooOMeH. 3akOHBI TEPMOIAMHAMHUKH. TerioBEie
JIBUTaTeNIM U oXpaHa okpy»karomeit cpensl. KII/] TemnoBeix ABuraTenen
DJneKTpuUecKoe B3auMojeiicTBre. DiaeMeHTapHbIN 3apsa. 3akoH KymnoHa.
JunnekTpudeckas MPOHUIIAEMOCTh CpPellbl. JJIEKTPOCTATHUECKOE IOJIE.
Hanpsoxennocts.  IlpumHnmn — cynepnosunmu — moneil.  ['paduueckoe
M300pakeHNe DJIEKTPUUECKHX IMoyied. MarHutHoe ToJie MOCTOSHHOTO
MarHuTa W JJEKTPUYECKOro TOKa. MarHutHash WHIYKIUS, MarHUTHBIA
MOTOK. SIBIEHUE AIEKTPOMArHUTHON MHAYKIMH. 3akoH OMa JUIsl ydacTka
nenn. KpaTkas uctopus pa3BUTHS TPEACTaBICHUH O TPUPOJAE CBETa.
DNeKTpOMAarHUTHAs IPUPOAA CBEeTa. 3aBHCUMOCTh MEXKIy JIMHON BOJHBI
U YacTOTOW OJIIEKTPOMArHUTHOTO W3ITydeHHs. 3aKOHBI OTpPaKCHUS W
nperxomieHus cBerta. PoTodh(dekT M KOpIyCcKyIsIpHBIE CBOWCTBAa CBETA.
CrpoeHue atoma M ero IUlaHeTtapHas wmojenb. [umnoreza Ilnanka.
[Tornomenue u ucnyckanue cpera aroMoM. CTpOeHHE aTOMHOTO sjpa.
PannoakTuBHBIE W3TY4YeHHs] U WX BO3JCHCTBHE HA KHBBIC OPTaHU3MBI.
DHeprus paciielyieHus aTOMHOTo sjpa. SmepHas sHepreruka. Harma
3Be3/iHas cucreMma — [amaktuka. beckoHeuHocts Bceenennoii. IToustue o
KocMoJIoTUW.  OBomonwst  3Be3fl. OHepruss ConmHna © - 3BE3.
ITpoucxoxnenne COTHEYHOH CHCTEMEI.
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Ne dopma
Hanmenosanue
pas3zg ConeprxaHue pasnena 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 BEIECTBA.
OtkpeitTue  Ilepuoamyeckoro  3akona. Ilepuoamnueckas  cuctema
xumuueckux snemeHToB J[. M.MenneneeBa. 3nauenue Ilepuonndeckoro
3akoHa U Ilepmonmnueckoil cucrembl xumudeckux anemeHtoB J[. U.
MenpeneeBa Aisi pa3BUTHS HAYKH U TOHUMAHUS XUMUYECKOW KapTHUHBI
mup. KoBaneHTHas cBsi3b: HemoisipHas W nosisgpHas. VoHHast CBA3b.
Karnons! u anunonsl. Metannudeckas cBa3b. Bogoponnas csizb. Bona B
mpupoze, ObITY, TEXHUKE U Ha MPON3BoACTBe. PU3nNIecKkre M XUMHICCKIE
CBOWCTBA BOJBI. 3arpsA3HUTEIHN BOIBI H CTIOCOOBI OUMCTKH. JKecTkas Boja
u ee ymsardenne. OnpecHeHHe BOABI. ATperaTHble COCTOSHUS BOIBI U €€
Mepexoibl M3 OJHOTO arperaTHOro cocrosinus B Apyroe. Ilonsrue o
XUMHYecKoil peaknuu. TuUnsl XuMuueckux peakiuil. CKoOpocTh peakiuu
u (akTopbl, OT KOTOPHIX OHA 3aBUCHUT. TeruioBod 3(GPeKT XUMHUYECKOH
peakuuu. Xumudeckoe paBHOBecwe. OKCHIBI, KHCIOTHI, OCHOBaHWUS,
conu. XHMHYECKHE CBOWCTBAa OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
COCIMHCHUI B CBETC TCOPUHU DIICKTPOIUTHUCCKON Aucconuaruu. Oomrue
(hu3nveckre M XUMHYECKUE CBOicTBa MeTaiutoB. O0mast XxapaKTepUCTHKA
IIaBHBIX TMOATPYNII HEMETAUIOB Ha IMPUMEpE rajoreHoB. Baxkueiimme
COEIMHEHHUS! METaJUIOB M HEMETAJUIOB B INPUPOJAE U XO3AWCTBEHHOU
JesaTenbHOCTH. OCHOBHBIE IOHATHS OPraHUYECKON XUMHUH U TEOPHS
CTPOEHUS OpraHNYeCcKUX COEIMHEHUH. ITonsiTue HU30MEPHH.
VYrnesogoponel. IlpenenbHele W HENpeAeNbHBIE  YITIEBOAOPOIBL.
[IpuMeHeHue yrieBolopoJloB B OopraHuueckoMm cuHrese. IIpeaenbHbie u
HelpeenbHble yriaeBoaopoasl. IIpupoaHbie MCTOUHUKN YTIE€BOAOPOIOB.
YraeBogopoabl Kak OCHOBAa MEXIYHapOJHOTO COTPYJIHHUYECTBA W
BaYKHEHIINN HUCTOYHUK thopmMupoBaHus Oro/pKeTa P®.
Kucnopoacoaepxkaiue oprannueckue Bemectsa. COupTbl, KapOOHOBBIE
KUCIOTBI M CIIOKHBIE 3(QUPBI. KX CTPOCHHE U  XapaKTEPHBIC

XUMHUYECKHe  CBOMcTBa.  [IpencraBuresnm  KHCIOPOJCOAEPIKALIMX
OpPTaHWYECKMX COCIMHEHWH: METWJIOBBIH W  OITHIOBBIH  CIHPTEHI,
TJIUIEPUH, yKCycHast kuciora. JKHpBl Kak CHOXHBIE 3(QUPHI.

AJIKOTOJTU3M U €ro OTPaXEHHWE B MPOU3BEICHUAX XYHIOKECTBEHHOM
JUTEPATYPBl U U300PAa3UTENBFHOTO HUCKYCCTBA. AMHHBI, aMUHOKHCIIOTBI,
oemku. CtpoeHue u 6nosorudeckas GyHKIUs OenKoB. XWMHUSA ¥ OPTraHU3M
yesoBeKka. XMMHUYECKHE 3JIEMEHTHI B OpraHu3Me uesoBeka. Oprannieckue
W HeopraHuveckue BemiecTBa. OCHOBHbIE JKU3HEHHO HEOOXOIUMBIC
COCIMHEHUs: OENKH, YIJIEBOJbI, JKUPbI, BHUTAMHUHBI. YTIEBOABI —
IJIaBHBIA HMCTOYHUK DHEPrWU OpraHu3ma. Poib JKMPOB B OpraHusme.
XoJiecTeprH 1 €ro poJib B 310POBbE YeJIOBeKa. MUHepabHBIE BEIIECTBA B
NPOJIyKTaX MUTaHUs, NuiieBble fo0aBku. COaraHCHpPOBaHHOE IIMTAHUE.
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Ne dopma
HaumenoBanue
pasg Coneprxanue paszena TEKYILETo
pasnena
ena KOHTPOJISt
1 2 3 4
3 Pazgen 3. Buonorust — coBOKYyHMHOCTh HayK O *kuBOIl npupoae. Meroasl Hayunoro | T, KP, ¥V
Bbuonorus no3HaHus B 6uonoruu. JKuBasi mpupoaa Kak 00bEeKT U3ydeHUs] OUOJIOTHH.

Mertoapl nccnenoBaHus JKUBOW mpupoabl B Ouonoruu. OrmperneneHue
JKM3HU (C TIPHUBJIEYEHHEM MaTepHaia U3 pas3lesioB (U3MKH M XHMHH).
YpoBHU opraHuzanuy KU3HM. Mctopus usydeHus kiueTku. OCHOBHbIE
MOJOKEHHs1 ~ KJIEeTOYHOW  Teopuu.  Kietka  —  CTpyKTypHO-
(hyHKIMOHANBHAA (dJEMEHTapHas) enuHUNa >kKu3HA. CTpoeHHe KIIETKH.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHCHTBI KIETKH 3yKapHoT. Kierounoe
aapo. QDyHKIMA sAApa: XpaHEHHE, BOCIPOM3BEACHHE U IIepenada
HACJIEJICTBCHHOW WH(OPMAINN, PETyIsanus XUMHYECKOH aKTHBHOCTH
kinetku. CTpykTypa M (GYHKIMM XpOMOCOM. AYTOCOMBI W IIOJIOBBIC
XpOMOCOMEBL.  brosormyeckoe 3HaueHHE XHMHYECKHX  JJIEMEHTOB.
Heopranuueckue BemiecTBa B COCTaBe KIETKH. Poib BOABI  Kak
PacTBOPUTEIIL U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEU CPEJlbl OPraHU3MOB.
VYrneBoas! u nunuasl B kietke. CTpykrypa U Ouosnoruueckue (hyHKLIUH
6enkoB. CTpoeHHe HYKJIEOTHIOB M CTPYKTypa HOJIMHYKICOTUIHBIX Lene
JHK u PHK, AT®. Bupycsl u 6akrepuodaru. Hexnerounoe crpoeHue,
JKU3HEHHBIH IIMKJI M €ro 3aBHCUMOCTb OT KJIETOYHBIX (OPM >KU3HH.

Bupycer — B030ymuTenn WHQEKIMOHHBIX 3a00JE€BaHWH; MOHATHE 00
OHKOBHpYCaXx. Bupyc AMMYHOIeUIATA YenoBeKa (BUY).
I[popumnaktuka BUY-unrdpexnun. OpraHmsm — €IMHOE LEJIOE.

Mmuoroobpasue opranm3mMoB. OOMEH BeEIIECTBOM H DJHEPTHEH C
OKpY’KalomIel cpenoit Kak HeoOXOJIUMOE YCIIOBHE CYIICCTBOBAHUS KHUBBIX
cucreM. CnocoOHOCTP K  CaMOBOCIPOU3BENEHHIO — OJHAa U3
OCHOBHBIX OCOOEHHOCTEHl JKUBBIX OpraHM3MOB. JleneHue KIeTKH —
OCHOBa pOCTa, DPAa3BUTUS U pasMHOXKEHHUS OpraHusmMoB.  becmonoe
pasmHOxkeHue. [lomoBoif  mpormecc M IOJIOBOE  Pa3MHOMKCHHE.
OmtonoTBOpEeHHe,  ero Ouojorudeckoe 3HadeHue. [lonartme 00
WHAWBUAYaJIEHOM (OHTOTeHEe3). DBOJIOIMOHHAS TEOpUS M €€ POib B
(hopMUpPOBaHUM COBPEMEHHOW €CTCCTBEHHOHAYYHOH  KAapTHHBI MHpa.
Bun, ero xpurepuu. Ilomymsmust Kak CTPYKTypHas CIWHWIIA BUAA U
sBomoru. CHHTETHYECKass TEOpHs DBOJIONMH. JIBIDKYIIHE CHIIBI
SBOJIIOIUA B COOTBETCTBHHM C CHHTETHYCCKOW TEOPHEH HBOIIOIIH
(CTD3). Tenermveckne 3aKOHOMEPHOCTH 3BOJIIOIMOHHOTO IIPOIIECCA.
Pesynbrater sBomtorun. CoxpaHeHHe MHOT000pa3ws BUIOB KaK OCHOBa
ycToW4nMBOro pas3Butus Ouocdepbl. [IpUuMHBI  BBIMHpaHHS — BHIOB.
buosnornueckuit  mporpecc u  Ouonormyeckuil perpecc. [ Umoressl
MMPOUCXOKIACHUA KU3HU. YcnoxHEHHE KUBBIX OpraHmn3MoB Ha 3emiie B
IpoIiecce DSBONIONMH. AHTPONOT€HE3 M €ro  3aKOHOMEpPHOCTH.
HOKa?:aTeJ'H)CTBa POACTBA YE€JIOBECKA C MIICKOMUTAOINUMHA KUBOTHBIMU.
Okosorndyeckue (GpakTopbl aHTPOIIOTeHEe3a: YCIOKHEHHE MOITY ISIIMOHHOM
CTPYKTYpbl ~ BHJIa, HW3TOTOBICHHE OPYAMH TpyZda, NEpPexox OT
PaCTUTENBFHOTO K CMEIIAHHOMY THITY ITUTAaHWS, WCIOJIB30BAHUE OTHS.
[NosiBieHHEe MBICTUTEIBHON JAEATCIFHOCTH W WICHOPA3[ISIbHOW PEUu.
[Ipoucxoxnenue. DxocucTeMbl IIpeaMeT U 3a1a4u KOJIOTHU: yUeHHE 00
9KOJIOTHYECKUX (pakTopax, ydeHHEe O COOOMIeCTBAX OPraHU3MOB, YUCHHE O
6uocthepe. Dkonorudeckue (HaKTOpbl, OCOOCHHOCTH WX BO3JCHCTBUSL.
DkoJylorudeckas XapakTepucTHKa Buaa. I[loHATHE 00 JKOJIOTHYECKHX
cucremax. llemm mnwmrtammsa, Tpodudeckne ypoBHH. broreomeHos kak
sKkocucTema. buocdepa — rmobanpHas skocuctema. Ydenme B. .
Bepranckoro o Owmocdepe. Ponp xuBBIX opraHm3MoB B Omocdepe.
buomacca. buonormueckuii KpyroBopotr (Ha  TpuUMeEpe KpyroBopoTa
yrepona). OCHOBHBIE HamlpaBlCHUS BO3JCHCTBHS UeJOBEKAa Ha
6uoctepy. TpaHcopmamust €CTECTBEHHBIX OKOJOTHYECKHX CHCTEM.
OCOOCHHOCTH arpo3KOCHCTEM (arpoIeHO30B).

[Tpumeuanne: T — rectupoBanue, P — nanmcanue pedepara, Y — ycrusiid onpoc, KP — kontponbsHas padbora
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2.4.2. 3aHATHSA CEMMHAPCKOI0 THIA

— HE TPeyCMOTPEHBI

2.4.3. IlpakTnyeckue 3ansaTus (JlaboparopHbie 3aHATHS)

dopma
Haumenosanue
Ne HanmeHnoBanue npakTudeckux (J1JabopaTopHBIX) paboT TEKYLIET0

aszciia
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
PEAKTUBHOTO JABIKEHUs. V3MepeHHe BIIaXHOCTH BO3/AyXa.
W3mepeHne MOBEPXHOCTHOIO  HATSXKEHUS  HKMJIKOCTH.
N3yuenne 3akoHa Oma ans ydactka uenu. M3yuenue
ABJIGHUSL 3JIEKTPOMAarHUTHOM MHAyKUMM. Mcnonbs3zoBanue
dotoapdexkra B TexHuke. HabmromeHwe u perucTpanuu
3apsKEHHBIX 4YacThL. TepmosaepHbll cuHTe3. M3mepeHus
JIMHEUKOU 1 IITAaHT€HIIUPKYJIEM.

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

3. |Pasmen 3. buonornsi | )KuBask mpupoga Kak OOBEKT M3y4eHHs OHOJIOTHH.
Pa3smHOXeHHe opraHu3moB, ero (GOpMbl U 3HAuYEHUE.
NuauBuayalbHOE pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma
(onTorenes). Opranusm — enuHoe 1enoe. MHorooopasue
OpraHusMoB. I'mnoressl IIPOUCXOKICHHUS KU3HU.
VYcnoxHeHre JKUBBIX OpraHM3MOB Ha 3emJiie B mpouecce| [1P, T, JIP, P
DBOJIIOLIMUA. AHTPONOr€HE3 M €ro  3aKOHOMEPHOCTH.
Jloka3aTenbcTBa pPOACTBA YEJIOBEKA C MIIEKOMUTAIOLUIUMHU
JKUBOTHBIMU. [I3yueHWe CTpOEHUsT DPACTUTENBHOH U
KUBOTHOM  KJeTKu. VI3yueHue  mpHCrOCOOIEHHOCTH
OpPraHU3MOB K cpejie OOMTaHus

I1p, v, JIP, T,
P

I1P, v, P, JIP,
T

Ipumeuanue: I1P- npaxmuueckasn paboma, JIP- rabopamopnas paboma; T — mecmupoeanue, P — nanucanue
pechepama, ¥V — ycmuwiii onpoc

2.4.4 Copepxanue camocTosiTeJbHOl padorel (IlpuMmepHas TemaTHKa
pedepaToB)

Ilo ¢uzuke

1 . Metposnorus B mpodeccuu

2 ®wusuka B npodeccun (3HaueHUe GU3NKN TPH OCBOCHUH PO eccrn)
3. IlorpemHocTy 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 (U3UKU

8. Cuiibl B IpUpOJIE U TEXHUKE

9.YabpTpa3ByK M €ro HCIOJIb30BaHUE B MEAUIIMHE U TEXHHUKE
10.PanuoakTBHBIC U3TYYEHUS U UX BO3JACHCTBUE HA )KUBBIE OPTaHU3MBbI

1o xumuu

1. Baxxnelinue coelMHEHNs] METAJIJIOB U HEMETAIIJIOB B IPUPOAE U XO3SIMCTBEHHOH J1€STEIbHOCTU
YelioBeKa

2. IlpupoaHble UCTOYHUKH YTIIEBOJIOPOJIOB

3. Baxueiine coeIMHEHNS] METAJIOB U1 HEMETAJUIOB B IIPUPOJIE U XO3SIICTBEHHOMN AESTEIbHOCTH
YyeJoBeKa

4. Kpucrannuyeckue peneTky BelecTB C pa3TUYHbIMU BUAAMH XUMUYECKOHN CBSI3U

5. Pouib B KJIETKE HEOPTAHUYECKUX U OPraHUYECKUX BEILIECTB

Ilo 6uonocuu

1.Bupycsl — B030yauTe I MHPEKIIMOHHBIX 3a00ICBAHHIA

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

3. leneTnyeckre 3aKOHOMEPHOCTH CEJICKITUU

4.Yuenune H.U. BaBunoBa o nieHTpax MHOTOOOpa3us ¥ MPOUCXOKICHHS KYyIbTYPHBIX PACTEHUN
5.I'unoTe3pl MPOUCXOKIACHUS KU3HU

6.I'mobanpHbIe M3MEHEHUs B Orocepe Mo BIUSHUEM IeATeIbHOCTH YeTIOBeKa

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

CamocrositenbHass paboTa ydamuxcs SBISIETCS BakHEHIIed ¢opmoit yueOHO-
BOCITUTATEJILHOTO TpoIiecca.

OcHOBHas 1IeJb CAMOCTOSTEIBLHOW PAOOTHI MPU M3yYECHUU TUCITUTUTHHBI — 3aKPEITUTh
TEOPETUICCKUE 3HAHUS, MTOJTYICHHBIC B XOJI JICKIIMOHHBIX 3aHATHH, a Takke chopMUpoBaTh
MPAKTUYECKUE HABBIKU TIOJITOTOBKU B 00JIACTH €CTECTBO3ZHAHMUS.

CamocTrosiTenbHas paboTa yJanuxcsi B IpoIecce OCBOSHHUS JUCITUTUIMHBI BKITIOYAET:

- U3y4YEHUE OCHOBHOM U JIOTIOJHUTEIIBHON JIMTEPATYPHI 110 TIPEIMETY;

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

- paboTy € 3ICKTPOHHBIMHU YYECOHBIMU PECypCaMu;

- U3y4YeHUE MaTePUAJIOB IMEPUOTUYCCKON TIeUYaT, MHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K MPAKTHYECKUM H JTa0OPATOPHBIM 3aHSITHSIM,

- BBITIOJIHCHUE JJOMAIITHUX 3aJaHHMH.

HawnmeHnoBanue pasnena, [lepeuenp yaeOHO-METOMUIECKOTO 00ECIIEUeHHUS JUCIUTUIUHEI 10
TEMBI BBITIOJTHEHHIO CAMOCTOSITENTHHON PabOTHI
Paznen 1. dusuka

Tuxomuposa 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. : yueOHuK. ba3oBbIil n yriryOneHHBINH
ypoBuH / Tuxomuposa C. A., fABopckuii b. M. - M. : Maemo3uHa,2015. - 312

2 MonekynspHas ¢usnka

U TePMOIMHAMHKA ¢. - (BTOC).
Tuxommpona C. A. ®usuka. 11 k1. : yaeOHHUK. ba3oBbIil 1 yriTyOIeHHbIH

3 DieKTpoauHAMUKA ypoBuu / 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. @usuka. 11 k1. : yaeOHUK. ba3oBbIil 1 yriryOneHHbIH
ypoBHH / Tuxomuposa C. A., SIBopckwmii b. M. - M. : MEemo3uHa, 2015. - 319
c. - (Proc).

5 DBOJIIOLHMS BCEIICHHOM

Tuxomupoa C. A. @usuka. 11 k1. : yaeOHUK. 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., ucmp. — M. : Ipoda,
2014. —334 c. — ISBN 978-5-358-14599-3.

[Tepuoanueckuii 3aKk0H

EctectBo3nanue. 11 knacc. ba3osslii ypoBens: yuedbnuk / O. C. ['abpuensn, U.
I'. Octpoymog, H. C. Ilypsrmiesa u ap. — 2-¢ uzn., uctp. — M. : [Ipoda, 2014. —
334 c. — ISBN 978-5-358-14599-3.

Crpoenue BemecTBa

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

Bona. PactBopsl

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

XUMHYECKUE PEaKIINU

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

Knaccudukarms
HEOPraHUYECKUX
COCIMHEHU N

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

MerTaiibl 1 HeMETallIbL.

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

EctectBo3Hanue. 11 knacc. bazossiii ypoeens: yueonuk / O. C. 'abpuensH, U.
I'. Octpoymos, H. C. IlypeimeBa u ap. — 2-e uzn., ucnp. — M.: [Ipoda, 2014. —

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

OpTraHNYCCKUEC BEIICCTBA

334 c. — ISBN 978-5-358-14599-3.

A3zotcoaepaniue
OpraHHYECKUE
COCIUHECHUS

EcrectBo3nanue. 11 knacc. ba3ossii ypoBens : yueOnuk / O. C. 'abpuensy,
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. Ilypsriesa u ap. — 2-e uzna., ucnp. — M.: Jlpoda, 2014. —

Obiry 334 c. — ISBN 978-5-358-14599-3.
Paznen 3. buonorus
. EctectBo3nanme. 10 knacc. ba3oseiit yposens: yueonuk / O. C.
Ia6puensn, U. I'. Octpoymos, H. C. Ilypsimesa u ap. — 3-e uzn., ctep. — M.:
Beenenue Npoda, 2014. — 334 ¢. — ISBN 978-5-358-13366-2.

EctectBo3nanue. 11 knacc. bazoBeiit ypoeHs: yueOnuk / O. C.
Ia6puensn, . I'. Octpoymos, H. C. Ilypsimesa u ap. — 2-€ U31., UCIp. —
M. : Ipoda, 2014. — 334 c. — ISBN 978-5-358-14599-3.
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EcrectBo3nanue. 10 knacc. bazoBeiit 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 ypoBeHs: 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.

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

Buz EctectBo3nanue. 11 knacc. bazoBeiit ypoeHs: 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. Ilypsimesa u ap. — 3-e u3a., crep. — M.: Ipoda, 2014.
—334 c. —ISBN 978-5-358-13366-2.
DKOCUCTEMBI

EctectBo3nanue. 11 knacc. bazoBelit ypoBeHs: 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 HCTOYHHUKOB YYaIIMICS MOXET BOCHOJIb30BaThCsi MOHMCKOBBIMU
cucreMaMmu ceTd VIHTepHeT 1o TeMe caMOCTOSTENbHOM paboThI.

J11st oCBOEGHUSI TUCITUIUIMHBI U CAMOCTOSITENIbHOTO BBIOJIHEHUS ITPETYCMOTPEHHBIX Y4eOHOM
IporpaMMoil Kypca 3aZaHUil MOMKET OBbITh MCIIOJB30BAHO ClEAyIollee Y4eOHO-METOAMUYECKOe
o0ecnieyeHue:

-METOIMYECKHEe PEKOMEHJAIIMM K BBINOJIHEHHIO Ja0OpaTOPHBIX padoT;
-METOAMYECKHE PEKOMEH AU K CAaMOCTOSTEIbHOU padoTe.

Hauanom opranuzanmu ar000i caMOCTOSTENbHON pabOThI JOMKHO OBITH MPUBUTHE HABBIKOB
Y YMEHHUH TPaMOTHOM paboThI C Y4eOHOW U HAyYHOU JIUTepaTypoid. DTOT MpoIecc, B MEPBYIO
o4epe/ib, CBA3aH C HAXOXKICHUEM HEOOXOAMMOM I YCIEIIHOTO OBJIaIeHUS] YUeOHBIM MaTepHaIoM
JTUTEPaTypor. YJammuiics T0JDKEH YMETh MOJIb30BaThesl (PoHIaMu OMOIMOTEK U CIIPABOYHO-
6ubnmorpaduyecKuMH U3AAHUSIMU.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MU

JUis M3ydeHus: ecTeCTBO3HAHMS MPETyCMaTPUBAETCS UCIOJIb30BaHUE B yUeOHOM mpoliecce
AaKTUBHBIX M MHTEPAKTUBHBIX (HOPM MPOBEACHUS ayTUTOPHBIX U BHEAYTUTOPHBIX 3aHATHH C LEIbIO
(dbopMHpOBaHUS U Pa3BUTH MPO(HECCHOHATBHBIX HABBIKOB 00yUYaIOIIHUXCSL.

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

B yuyeOHOoM mpormecce Hapsny ¢ TpagulMOHHBIMH 00pa30BaTENbHBIMUA TEXHOJIOTUSIMHU
HCIIONB3YIOTCA KOMIIBIOTEPHOE TECTHUPOBAHHME, TEMATHYECKUE MPE3EHTAlUN, HWHTEPAKTHBHBIC
TEXHOJIOTUH.
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3.1.00pa3oBaTe/ibHbIE TEXHOJOTHU NIPH NMPOBEICHUH JEeKINI

Kom.
INe Tema Buer npuMeHsieMbIX 00pa30BaTeIbHBIX TEXHOJIOTHN
yac
1. |[Mexanuka AynnoBu3yaibHasi TEXHOJIOTHS, IPOOIEMHOE H3JI0KCHNE 4
MomnekynspHas GU3MKa U
2 AynroBHU3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE U3JI0KEHHE 4
TEpMOMHAMUKA
3 [DmekTpoarHaMHKA AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE U3II0KCHNE 4
4 |CtpoeHue aToMa M KBaHTOBasi (pU3HKa AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE U3II0KCHNE 4
S5 [DBomroius BCeNeHHOM AynuoBu3yasbHas TEXHOJIOTHS, IPOOIEMHOE U3JIOKCHHE 4
AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE HU3JI0KCHHE,
6 |OCHOBHBIC MTOHATHS U 3aKOHBI XHMHHU * 2
JIEKIUS - TUCKYCCHS
7 |[[lepuoguyeckuii 3aKoH AynnoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE U3JI0KCHNE 2
8  |CtpoeHue BelecTBa AynuoBH3yasbHas TEXHOJIOTHS, IPOOJIEMHOE U3TI0KCHHE 2
9  |Boma. PactBOpHI AynuoBu3yalibHas TEXHOJIOTHS, TPOOIEMHOE U3II0KCHNE 2
10 [Xumudeckue peakiuu AynnoBu3yaibHasi TEXHOJIOTHS, IPOOIIEMHOE H3IIOKCHHE 2
Knaccugukanust HeopraHMYeCKHX
11 N AynnoBu3yasbHasi TEXHOJIOTHS, TPOOJIEMHOE U3JIOKCHHE 2
COCIMHCHUU
12 [Metansbl 1 HEMETaIIbI. AynroBu3yalibHasl TEXHOJIOTHS, JIEKIUS-TUCKYCCHsT* 2%
'YIJ1€BOAOPOBL.
13 Jlopon AynroBHu3yalibHasi TEXHOJIOTHsI, TPOOJIEMHOE N3JI0KEHHE 2
Knciopoznconepxxamune opraHndecKnue
14 POACOACPAAIl P AynnoBu3yasbHasi TEXHOJIOTHS, TPOOJIEMHOE U3JIOKCHHE 2
BEIIECTBA.
IA30TCOAEpIKaIINe OPraHUYECKUe
15 JICpKATIHC Op AynroBHu3yalibHas TEXHOJIOTHsI, TPOOJIEMHOE U3JI0KEHNE 2
COCANHCHUA
AynroBu3yalibHas TEXHOJIOTHS, 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, IPOOIEMHOE H3JI0KECHHE 8
19 |Opranuzm AynroBHu3yalibHasl TEXHOJIOTHs, TPOOJIEMHOE M3JI0KEHNE 4
20 Bun AynuoBu3yanbHas 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 | H3ydeHue 3aKOHa COXpAHEHUs UMIYJbca U Kpyrunslit cTon no TeopeTHuecKuM BOIpocaM 2
PEaKTUBHOTO JBM)KEHUS Pemenue 3amau xeiic-MeTo0M

3 | M3MepeHus TUHENKON U IITaHT€HIUPKYJIEM Jluckyccust o TeoOpeTHIecKUM BOIpocam 2%
Pemienue 3ana4 HHIUBUAYAIBHO C TPYIIIOBBIM
obcyxaeHneM

4  3mepeHns TMHEHKON M IITaHTCHIIUPKYIIEM IIpecc-koHpEpeHIIHS M0 TEOPETHISCKUM 2%
BOTIPOCAM.

Pemmenue 3amaq MarbIMu TPyIIIAMA

5 M3MepeHue BIaxHOCTH BO3AyXa Urposoe 3ansTHE HAa MoAenAX. Pemenune 3anau 2

6 | V3MepeHue NOBEpXHOCTHOTO HATSDKEHUS XKUJIKOCTH | JIMCHYT 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 IO TEOPETUUECKUM BOIPOCaM 2
Pemenue 3aga4 kelic-MeTO0M

9 | Hcnomnp3oBanue GpoToddderTa B TEXHUKE HrpoBoe 3aHsaTHE HA MOJCsIX. PemeHne 3aqay 2%

10 |HabnromeHue U perucTpaluy 3apsHKeHHBIX yacTul] | J{MCHyT MO TEOpeTHYECKUM BOIIPOCaM 2
Pemenue 3a1a4 HHINBUAYAIBHO C TPYIIIOBBIM
00CYXJIEHUEM UTOTOB

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

12 | [Ipupona XUMHYECKOH CBSI3U Macrep-Kiacc CenraNnnucTa, padoTa MaabIMU 2
rpymmamy *

13 | Onpenenenue )KeCTKOCTH BOJBI JluctyT 1o TeopeTH4ecKUM 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 Kpyrunelit cTon no TeopeTHuecKuM BOIpocaM 2

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

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

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

KHCJIOT W CIIOKHBIX 3()UPOB.

18  JKuBas mpupona kak 00bEKT U3ydeHHS OHOIOTUN Pewienne cutyaTuBHBIX U IPOU3BOJACTBEHHBIX 2%
3a1a4y

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

3HayeHne. VIHAnBHayanbHOE pa3BUTHE
MHOTOKJIETOYHOT'O OpraHu3Ma (OHTOTeHE3).
20 | H3ydeHue CTpOCHUs pACTUTEIHLHOW U KUBOTHOM JIucnyT 1o TeOpEeTUIECKUM BOIIpOCaM 2

KIICTKH

Peenue 3aqa4 MHANBUIYAIBHO C IPYIIIOBBIM
00CyXIeHHEM UTOTOB
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21 Opranmsm — eguHoe 1enoe. MHorooOpasue JlucryT mo TeopeTU4ecKuM BOIpocaM 2%
OpPraHU3MOB Pemenue 3ana4 HHIUBUAYAIBHO C TPYIIIOBBIM
00CYXICHUEM UTOTOB

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

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

Hroro no kypcy 46

B TOM 4HCJIC 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 aucturinael EcTecTBO3HaHue TpeOyeT Haauuus y4eOHOTO
KaOMHeTa IJIs TPOBEJCHUS TEOPETHUYECKUX M TMPAKTUYCCKUX 3aHATUH U J1a0OpaTOpHIO
COOTBETCTBYIOIIETO MPOpUIIs.

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

MYJIbTUMEIUA KOMIUIEKT (MYJIbTHMEIUAIIPOCKTOP U DKPaH),

KOMITBIOTED,

JIOCKa MeJoBas,

yueOHasi MmebOelb,

1a00paTOPHBIA KOMIUIEKC JUIS YY€OHOW MPAKTUYECKON U MPOEKTHON NeATeThHOCTH
o Qusuke,

71a00paTOPHBIA KOMIUIEKC JJis Y4eOHOM MPaKTUYECKOW M MPOCKTHOM JeATEeIbHOCTH
110 €CTECTBEHHO-HAYYHBIM JIUCLUILINHAM,

HATJISIHBIE TOCOoOMsS (MYJSDKM  4YeJIOBEUYEeCKMX OpraHoB, pelibeHble MocoOus
YEJIOBEUYECKUX OPTaHOB, CKEJIET Ha IITaTHBE),

4.2 IlepevyeHb HEOOXOAMMOI0 POrPAMMHOIO0 O0ecreYeHus!
1. 7-zip (inueH3us 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 (siniensus - 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 JOCTYTIE)

8. Mozilla Firefox (tuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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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 kiacc. ba3osiit ypoBens : yueOnuk / O. C. ['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
Octpoymos, H. C. IlypsimieBa u ap. - 2-e u3a., ucnp. - Mocksa: [dpoda, 2014. - 334 c. -
ISBN 978-5-358-14599-

5.2 /lonoiHUTEJIbHAS JTUTEPATypa

1. BummnskoBa, E. A. ®u3uka : coopHuk 3anay : EI'D, onuMmnuanbl, S5K3aMEHBI B BY3.
[DnekTpoHHBIN pecypce]. — DnekTpoH. gaH. — M. : M3garensctBo "Jlabopatopus
3Hanuit", 2015. — 339 ¢. — Pexxum nocryna: http://e.lanbook.com/book/66347

2. HUxonnukoBa, H. N. KoHuenumm COBPEMEHHOIO €CTECTBO3HAHHUS [DIEKTPOHHBIN
pecypc] : yue6. mocodue / H. . UxonnukoBa. — M. : FOnutu-Zlana, 2015. — 287 c. —
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 : yueOHoe mocodue / C.U. Ky3Hernos,

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

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

4. Tuxomupona C. A. ®usuka. 10 k. : yyeOHHK. 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 yrinyOneHHbI ypOBHU /
Tuxomuposa C. A., ABopckuii b. M. - M. : Muemo3uHna, 2015. - 319 c. - (®I'OC).

5.3 Ilepuoanyeckue U3TaHUs

1. Bomnpock! ectectBo3Hanus. — URL:
https://e.Janbook.com/journal/2310#journal_name

2. YuebHbll okciepuMeHT B oOpa3oBanuu. — URL:
https://e.lanbook.com/journal/2335#journal_name

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

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

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

6. DKkcriepuMeHT ¥ UHHOBaluu B 1ikoJe. — URL:
http://elibrary.ru/contents.asp?issueid=1513931.

7. Bectauk IlckoBckoro rocyaapcrseHHoro yuusepcurera. Cepusi: EctecTBeHHbIE U

¢usuko-maremarnueckue Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511.
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1. ObC «VYumBepcuterckas Oubmmoreka ONLINE» : cait. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.
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2. OBC uzparennctBa «Jlanby : caiit. - URL: http://e.lanbook.com.

3. OBC «¥Opaiit» : [paznen «BAIIA TTOAIINCKA: ®unuan KyoI'Y (r. CnaBsHCK-
Ha-KyOanu)]: caiit. - URL: https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-
A737-37TD3A9E6DBFB.

4. Hayunas onektpoHHas OuOnmoreka «eLibrary.ru» : cait. — URL:
http://elibrary.ru/defaultx.asp.

S. baswel nannbix kommanuu «Mct Boeio» [pasnen: Ilepumoanueckue uzganus (Ha
pycckoM si3bike)|: caiiT. — URL: http://dlib.eastview.com.

6. ®DepepanphHas wuHpOpManmoHHas cuctema «EaumHOEe OKHO JocTyma K
oOpazoBatenbHbIM pecypcamy : cat. — URL: http://windowedu.ru.

7. ®enepanpHbIil HEHTp UH(POpMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIUOP) :
cait. - URL: http://fcior.edu.ru.

8. Enunas xomnekuus uudpoBbIX 00pa3oBaTelbHbIX pecypcoB : calWT. — URL:
http://school-collection.edu.ru. \DenepanbHblii  LEeHTp  00pa3oBaTEIbHOTO
3akoHojaTenbeTBa : cailT. — URL: http:/www.lexed.ru.

9. OunuknonenuyM : Oummkionenun. CroBapu. CnpaBounuku //  OBC
«YHnusepcurerckas 6ubnuoreka ONLINE» : caiit. — URL: http://enc.biblioclub.ru/.
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6 METOJAUYECKUE YKA3ZAHUS OBYYAIOIMMCSI IO OCBOEHUIO
TUCHMUILTAHBI

VYyamumecs Uisi MOJTHOLEHHOTO OCBOEHHUs yudeOHoro Kkypca «EcrtecTBo3HaHue»
JOJDKHBl  COCTABJIATH KOHCIIEKTHl KakK IpU MPOCIYIIMBAHUM €r0 TEOPETHYECKOU
(JIeKIMOHHOM) YacTu, Tak U IMpH IMOArOTOBKE K INPAKTHUECKUM 3aHATUAM. JKenareibHo,
YTOOBI KOHCIIEKTHI JIEKIIMI U CEMUHAPOB 3alMCHIBAINCH B JIOTHYECKOM 1MOCIEI0BATEIILHOCTH
M3Y4YEHHS Kypca U COAEpXKaIUCh B OAHOM TeTpaau. IJTO 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, YMEHHUS, HAaBBIKM, NPHOOPETEHHbIE B peE3yNbTaTe€ M3yUYEHUs
JOUCLUIUIMHBL; OBJAJE€Th YMEHHUEM HCIIONb30BaTh IOJIYYEHHBIE 3HaHUS B IPAKTHYECKOU
paboTe; MoJy4nuTh NEPBUYHBIC HABBIKU MPOGECCUOHATBHOMN 1€ TEIbHOCTH.

HauanoM opranuzanuu jr000H caMOCTOSTENBHON palbOThl TOJKHO OBITH MPUBUTHE
HABBIKOB M YMEHUU IPaMOTHOM paboThI ¢ y4eOHOM M HAyYHOW JTUTEpaTypoil. DTOT Mpoliece,
B IIEPBYIO0 OYepelb, CBA3aH C HAXOXKICHHEM HEOOXOAMMOM MJIsi YCIEUIHOIO OBJAJCHUS
y4eOHBIM MaTepHUaJIOM JHUTEpPaTypor. Yualuiics NOJIKEH HM3yYUTh CIHCOK HOPMATHUBHO-
MpPaBOBBIX AKTOB M 3KOHOMHUYECKOM JIMUTEpaTyphl, PEKOMEHAYEMbIi 10 y4yeOHOU
IUCUUIUIMHE,  yMETh  TOJb30BaThCs  (QoHAaMM  OMONMOTEK M CIPAaBOYHO-
onbanorpauIeCKUMH U3TaHUSMH.

3amaHus JJi1 CaMOCTOSTENbHOW pPAaOOThl BBHINOJHSIOTCA B NMUCBMEHHOM BHJIE BO
BHeayIuTOpHOE Bpems. Pabora 1o/KHA HOCHTH TBOPYECKHM XapakTep, MpH €€ OLEHKe
IperojaBareNib B IEPBYIO OuYepe/lb OLEHUBAaeT OOOCHOBAaHHOCTh W OPHUTHHAIBHOCTD
BbIBOJIOB. B mnucbMeHHON paboTe mo TeMe 3aJaHusl y4yalluiicss JOJDKEH TOJHO |
BCECTOPOHHE PACCMOTPETh BCE ACTIEKTHI TEMBI, UETKO C(HOPMYIHPOBATH U apryMEHTHUPOBATH
CBOIO TO3UIMI0 TIO0 UCCIEAyeMbIM BompocaM. BpIOOp KOHKPETHOro 3ajaHusi i
CaMOCTOATENbHON pabOThl MPOBOJIUT MpENoaBaTeb, BeIyIIUH MPAKTUYECKHE 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 XOJeE
oOydeHus. B yacTHOCTH, IPEIOCTABIISIFOTCS CBEJICHUS:

— o0m1as nHpopMaIys 00 aBTOPCKHX MPaBax;

— MIpaBUJIa LUTUPOBAHMS;

— npaBuiia 0OPMIICHUS CCHUIOK;

Bce wumMmeromuecs B TEKCTe CHOCKHM TINATENbHO BBIBEPSIOTCS U CHAOXKArOTCS
«anpecaMmmy.

Henonyctumo BKIIOYaTh B CBOIO pabOTy BBLACPKKH M3 pabOT JPYrux aBTOPOB Oe3
yKa3aHUs Ha 3TO, MepecKa3blBaTh UyXYyl0 paboTy OJM3KO K TEKCTy 0e3 OTCBUIKM K HEW,
UCIIOJIb30BaTh UyXHe UJeu 0e3 yKa3zaHUsl IEpPBOMCTOYHUKOB (3TO Kacaercs U MHPOpMaIIUH,
HaiinenHoii B UuTepuete). Bee cimyuan miaruara 10KHBI OBITh HCKITIOYCHBI.

Crucoxk MCHOJB30BAHHOM JINTEpPATyphl JODKEH BKIHOYAaTh BCE HMCTOYHUKHU
uH(pOpMaLMK, U3YYCHHbIE U TPOpabOTaHHBIE CTYJIEHTOM B MPOIECCE BBHIMOIHEHUS PabOThI,
U oJbKeH ObITh coctaBieH B coorBeTcTBUU ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduueckas
ccpuika. O01mme TpeOoBaHUS U MPABIIIAY.

Tpebosanus k Hanucanuio pegepama
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Pedepar mo mamHOMY Kypcy SBISETCS OJHAM U3 METOJIOB OpraHHU3aIluu
CaMOCTOSITEIbHON PabOTHI.

Tembl pedepaToB SBISIOTCS JOMOJHATEIHFHBIM MATEPHAIIOM JUTSI U3YYEHUS TaHHOM
mucuuruiHbl. Pedepar onennBaercst B 0JMH 0ail B OIEHKE UTOTO dK3aMeHa

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

Jns nHanucanust pedepara CTYAEGHT CaMOCTOSTENIbHO TOJIOMPAET HMCTOYHUKHU
uHboOpMallud 1O BBIOpaHHON Teme (JuTepaTypa ydeOHas, mepuoauudeckas u HHTepHET-
pecypchl)

O0bem pedepara — He meHee 10 ctpanull popmara A 4.

Pedepat nomken uMeTh (TUTYIBHBIN JIUCT, COJAEPKaHUE, 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 pedepara COINIACHO YCTaHOBIEHHOMY rpaduky (0€3 YBaKHUTEIbHOU
MPUYHMHBI), yUaIIUiCcs 00s3aH TOATOTOBUTE HOBBIHN pedepar.

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

Cnaua pedepara npemnoiaBaTento o0s3aTeabHa.

7.0HEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISA YCIIEBAEMOCTH

7.1 llacnopT ¢)oHIA OLIEHOYHBIX CPEICTB

Ne HanmeHoBaHME OLIEHOYHOTO
i KonTpomupyembie paziessl (TeMbl) TUCITUTUIHBI cpejicTBa
Paznen 1. ®usnka
1 MexaHuka Jla6. pabora
2 MonekynspHas GusznKa U TEPMOAMHAMHKA ITpaxT. pabora
3 OneKTpoJuHaAMMKa 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
CrtpoeHue BeniecTBa [Ipakt. 3ansTHE
Bopa. PacTBopbl Jlab. pabota
XUMHYECKUE PeaKIuU [Ipakt. 3ansTHE
Knaccudukanmst HeopraHMueCcKnx CoeqnHEHUN ITpakT. 3ansTHE
Mertauibl 1 HeMeTaJlIbl IIpakt. 3aHsTHE
YrieBonoposl [Ipakt. 3ansTHE
Kucnopocoaepxaiue opraHndeckue BelecTBa. [TpakT. 3ansTHE
A30TCcozIepKale OPraHNndeCKUE COEAUHEHUS [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

KoHTpob 1 olleHKa pe3ynbTaToB OCBOSHUS YUeOHOW JAMCIMIUIUHBI OCYIECTBISETCS
mpernojaBaTeieM B Ipoliecce MPOBEACHHS MPAKTHYECKHMX paboT, TECTUPOBAHUS,
coOeceZloBaHMs MO pPE3yJbTaTaM BBIMOJIHEHUS JIa0OpAaTOPHBIX PabOT, a TaKKe pELIeHUs
3a/1a4, COCTaBlieHUs paboyux TaOIUIl M TOATOTOBKH COOOIIEHUH K YpPOKY. 3HaHHS
CTYIEHTOB Ha IMPAKTUYECKUX 3aHSATUSAX OLIEHUBAIOTCS OTMETKAMHU «OTIUYHOY, «XOPOLION,
«YIOBJIETBOPUTEIBHO» U «HEYIOBIETBOPUTEIBHO.

OreHKa «OTJIMYHO»  BBICTaBISIETCA, KOTJAa CTYJAEHb IOKa3bIBaeT TIIyOOKOE
BCECTOPOHHEE 3HAaHWE pas3fJelia JTUCHUIUIMHBI, O00s3aTeNbHOM ¥ JIOMOJHUTEIHHOU
JUTEepaTypbl, apryMEHTHPOBAHO U JIOTMYECKH CTPOMHO U3JIaraeT Marepuaig, MOXKET
MPUMEHSATh 3HAHUS JUISl aHAJIN3a KOHKPETHBIX CUTYAITUH.

OleHka «XOpOILIO» CTaBUTCS NPU TBEPAbIX 3HAHUAX pa3fena AUCUUILIMHBI,
00s3aTeNIbHON  JUTEpaTypbl,  3HAKOMCTBE C  JIONIOJHUTEJIBHOW  JINTEPATYpO,
apryMEHTUPOBAHHOM M3JI0KEHHHM MaTepuana, YMEHUM NPUMEHUTh 3HaHUS JId aHalIu3a
KOHKPETHBIX CUTYyaIuH.

OneHka «yAOBJIETBOPUTEIIBHO» CTaBUTCA, KOTJa CTYJEHT B OCHOBHOM 3HAE€T pa3ieln
JTUCLUIIIINHBI, MOKET MPAKTUUYECKU TPUMEHUTHh CBOUM 3HAHUS.

OneHka «HEYIOBIECTBOPUTEIBHO» CTABUTCSA, KOTJA CTYAEHT HE OCBOWJI OCHOBHOIO
COJIepKaHUs MpeAMETa U c1ab0 3HAeT U3yd4aeMbld pa3aes AUCLMUILTUHBI.

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 NPOBOAUTCA B (popMme:
-(ppoHTANBHBIN OMPOC
-MHAUBUAYAJIbHBIA YCTHBIN OIPOC
-IIUCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE 110 TEOPETUUYECKOMY MaTEpHAILy
-npaKTHdeckas (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
(MMCBMEHHBIM) | IO ONpEeAENIeHHBIM pa3nu4atb paboTsl ¢ CIOCOOHOCTH BOIIPOCHI 10
ornpoc 1o | nmpobiemam 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
TI0 OTIPE/ICTICHHBIM pa3nu4arthb paboTsI ¢ COCOOHOCTH K pedepaToB
npobiaemam KOHKDPETHBIE JNATEepaTypHBIMU CaMOCTOSITENIBHON | TIPUJIATraroTCs
HOHATHS HCTOYHUKAMH paboTe H aHANH3Y
JUTEPATYPHBIX
HCTOYHHKOB
[paktiueckue | CMBICT OHATHIA: 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 pemartb
BSaHMOHeﬁCTBHe, JBUKCHHUC CBOICTB TEIL IIOCTaBJICHHBIC HA
9JIEKTPOMArHUTHOE HeOECHBIX Tel U JIBIDKCHHC NPaKTUYECKUX U
T0JIe, BOJIHA, JOTOH, | MCKYCCTBEHHBIX HEOECHBIX Tel U TabopaTOPHBIX
aToM, aTOMHOE SIIPO, | CITyTHHKOB 3€MJIM; | MCKYCCTBEHHBIX paboTax 3a1a4n 1
HOHH3UPYFOLIE CBOJICTBA Ia30B, CITyTHHKOB 3eMJIM; | apryMEHTHPOBATbH
W3JTyYCeHHS, TUIAHETa, | JKUIKOCTEeH U CBOIICTBA Ta30B, pe3yIbTaThI
3Be3/1a, FAIAKTUKA, TBEPIbIX TEIT; KUIKOCTEH 1
Bcenennas; DJIIEKTPOMAarHUTHY TBEPABIX TET,
IKOJIOTHYECKHE 10 MUH/IYKIIUIO, ANIEKTPOMArHUTHY
ACTICKTBHI PacIpoCTpaHeHHE | FO MHAYKIHIO,
UCIIONIb30BaHUS 9JIE€KTPOMATrHUTHBI | PAcIpOCTPaHCHHE
YIIIEBOJIOPOIHOTO X BOJIH; BOJIHOBbIE | 3JIEKTPOMAarHUTHBI
CBIpBs. 3HaHHE CBOJICTBA CBETA; X BOJIH; BOJIHOBBIC

CTPOCHUS KIETOK,
OCHOBHBIX
croco0oB
Pa3MHOXCHUS
OpTaHHU3MOB,
CTaJui OHTOTeHE3a
Ha TIpuMepe
YeJioBeKa, MPUYHH,
BBI3BIBAIOIIINX
HapyuieHus B
pa3BUTHH
OpTaHU3MOB.
3HaHHE cOCTaBa,
CTPOCHUS ¥ OOIIIX
CBOWCTB
Ba)KHEHIITHX
KJIaCCOB
HEOPTaHWYECKHUX 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
o0Opa3zyronmx 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
3arpsA3HEHUS
OKpYy Karomiei
cpenbl Ha
OpraHu3M
YyeJIoBEKA K

CBOICTBA CBETA;
M3ITy9eHUC ’
MOIJIOILICHHE CBETA
aToOMOM;
(boToaddexT;
YcTaHoBleHUsS
3aBHCHUMOCTH
CBOMCTB
XUMHYECKUX
BEIIECTB OT
CTPOCHHS aTOMOB
00pa3yromux ux
XUMHYECKUX
3JIEMEHTOB.
OObsICHEHHS
3aBHCHMOCTHU
CBOWCTB BEIIECTB
OT UX COCTaBa
CTPOCHUS
KPUCTaUTHYCCKUX
pEIIETOK.
OOBsICHEHHS
XUMHYECKUX
SIBIICHUH,
MPOUCXOSIINX B
npupoze, ObITy U
Ha TPOU3BOJICTBE.
O1neHnBaHus
BIIMSIHUS
XUMHUYECKOTO
3arpsA3HEeHUs
OKpYy>Karouiei
Cpelnbl 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
MOP(OIOTHYECKO
MY KPUTEPHIO.
Ot1nnyarth
THIIOTE3BI OT
Hay4YHBIX TEOPHI.
Jlenath BBIBOZBI HA
OCHOBE
SKCTICPUMEHTAIIbH
BIX JJAHHBIX.
[TpuBoauTH
MPUMEPBI,
MOKA3bIBAIOIIINE,
YTO: HAOIIIOICHUS 1
SKCIICPHMEHT
SIBJISTFOTCS. OCHOBOM
JIUIS BBIIBYDKEHHUS
THTIOTE3 ¥ TCOPHH,
MTO3BOJIIIOT
TIPOBEPUTH
HMCTHHHOCTE
TCOPETUUCCKUX
BEIBOJIOB;
€CTECTBEHHOHAYYH
ast Teopusi laeT
BO3MOKHOCTD
OOBSICHITH
H3BECTHBIE
SIBJICHUS TIPUPOJIBI
1 Hay4HbIC (PaKTHL,
Tpe/ICKa3bIBaTh
el1e HEU3BECTHEIE
SIBJIEHUST

YeJI0BEKa U
IpyTHE JKUBBIC
OpTaHU3MBL;
aHaJIN3a 1
OIIEHMBAHMS
Pa3IUIHBIX
THUIIOTE3
TIPOUCXOKACHUS
JKM3HH Ha 3eMJIc;
MPOBEICHUS
OIIMCAaHUs 0COOEH
OJHOTO BUJA IIO
MOpP(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 TEOPUH,
TI03BOJISIOT
TPOBEPUTH
HWCTUHHOCTD
TEOPETUUECKUX
BBIBO/JIOB;
€CTeCTBEHHOHAYYH
ast Teopust 1aeT
BO3MOKHOCTB
OOBSICHATD
W3BECTHBIE
SIBJICHUSI TIPUPOBI
Y Hay4IHBIC (DaKTHL,
TpEICKa3bIBaTh
el1le HEU3BECTHhIE
SIBJICHUS

TectupoBanue

Kontpons 3Hanumit
TI0 OTIPEICIICHHBIM
npoOieMam

Ornenka yMeHwHs
pasnnyathb
KOHKDPETHBIC
IMOHATUSA

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

Orenka
CIIOCOOHOCTH
OIIEPATUBHO U
KAQ4CCTBCHHO
OTBEYaTh HA
[IOCTaBJIEHHBIE
BOTIPOCHI

Bonpocsr
IIPUJIAratoTCs

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

. BOJIHa

. TIepeMelIeHue

1
2
3. koneOaHus
4

. MMITYJIbC
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2. BenmunHa A B ypaBHEeHHH > = COrEeg)

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

2. DIIEKTPOHHOE CTPOEHUE HEUTPATLHOTO aTOMa Kelie3a 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 yTBep:xieHue ommooyHo?

1) 'maBHOE KBAaHTOBOE YMCIIO N OMPEAETSET YHEPTHUI0 OPOUTAIIM U TPUHUMAET 3HaUeHUs |,
2,3...0.

2) CornacHo npuHIumy [laynu Ha kax a0l aTOMHON OpOUTAM MOKET HAXOIUTHCS HE
OoJiee ABYX 3JEKTPOHOB C aHTUIIAPAJUIETbHBIMU CITMHAMU.

3) B cooTBETCTBHM € IEKTPOHHBIM CTPOCHUEM aTOMOB CEJIEH U XPOM OTHOCATCS
COOTBETCTBEHHO K p- U d-3JIeMEHTaM.

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

10 OMOJIOTHU;

1. DHepreTuueckas, 3anacaroasl, 3allUTHas, CTPOUTENbHAS, PETYJIATOPHAS — 3TO

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

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

U9 =

3. Knetku ¢ xopo1io ohopMICHHBIM SAPOM
. DYKapuOThI 2. l'ameTsl
. aHa3POOBI 4. IIpokapuoTHI

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

3amaun K KOHTPOJIBHOM padboTe 1o Gu3ukKe:
1) KakoBa »ecTKOCTh MPYKUHBI, €ClI IPy3 Maccoil 10 Kr pacTsAruBaeT MpyKUHy Ha
10 cm.
1000H/m
2) Kakoii rpy3 Hy>KHO IOJIBECUTH K NpykuHe KECTKOCTh0 1000H/M, uyTOOBI
pacTsiHyTh €€ Ha 20 cM.
3) I'py3 maccoii 3 Kr pacTsruBaeT NpykuHy Ha 5 cM. Kakum 1oimkeH ObITh TPy3,
KOTOPBIN PACTSHET NPYKUHY HAa 8CM.
4) Kak HazbeiBaetcs 3aBucumMocth F = kAB MmaremaTuke?
5) UTo MpOUCXOAUT C CUIION YIIPYTOCTH, €CIH AJTUHA MPYKUHbBI YBEIIMYUBACTCS?
YMeHnbiaercs?
[Ipumepsl 3a1a4 ¥ BOIIPOCOB K KOHTPOJIBHOM paboTe O XUMHH

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

Cu + HNO;3 = Cu (NO3); + NO + H,O onpenenute kKo3)PHUITUEHTHI METOOM JIEKTPOHHOTO
Oananca

2) YKaxuTe, Kakoe BEIIECTBO ABJISETCSA OKUCIUTEIEM, KAKO€ BOCCTAHOBUTEIIEM:
NH; + Br, = N, + NH4Br  onpenenure ko3phUIIMEHTH METOOM JICKTPOHHOTO OajiaHca

3) HanumuTe ypaBHEHHE MPOTEKAIOIIEH peakuu B MOJIEKYISIPHOM U HOHHO-MOJIEKYISIPHOM
Buje. OObsicHUTE noueMmy oHa npotekaetr? KapOoHnar kanus + rugpokcu 6apus

4) Kakoii TUTl KOBAJIEHTHOUM CBS3M — MOJISIPHAS UJIM HETIOJSIPHAS — B MOJIEKYJIaX CJIEIYIOIINX

Bemects? CO,, H,O, H,S, Cl,07, PCl5? K aTomMaM, KakuX 3JIEMEHTOB CMEIIAIOTCS O0IIHE
ANEKTPOHHBIC TTAPhI B 3TUX MOJIEKynax?

[TprMepbl BOPOCOB K KOHTPOJIBHOM paboTe 1Mo 6HoIorun
1.MeToasl IUTOJIOTUU
2. Knerounas teopus T. [1IBanHa
3.OcHOBHBIE NIOJIO’KEHUSI COBPEMEHHOM KJIETOUHOM Teopuu
4. X¥MHY€eCKHUe 3JIEMEHTBI KIETKU
5. X¥MHYECKHE BEIIECTBA KIETKH

IIpumepHBbIe BONPOCHI I KOHTPOJISA CAMOCTOSITEIbHOMH padoThI

1 . Merponorus B nmpodeccuun

2 ®usuka B npodeccun (3HaueHue GU3NKU MpU OCBOCHUH MPOPECCUM)
3. Ilorpemnocty u3mepeHui

4. CKOpOCTH B IPUPOJIE U TEXHHUKE.

5. Tanuneo [Nanuneil — ocHOBaTeNIb TOUHOTO ECTECTBO3HAHUS

6. 3HaueHue OTKphITHI ['anunes

7. Ucaak Hpl0TOH — co3aaTenb KJIacCuYecKon (pu3uku

8. Cuibl B IPUPOJE U TEXHUKE

9.YbpTpa3ByK M €ro UCMHOJIb30BaHUE B MEAUIIMHE U TEXHUKE
10.PagroakTuBHBIE U3JIyYE€HHS U UX BO3JAECUCTBUE HA KUBBIEC OPTaHNU3MBI
Ilo xumuu

l.BaxkHeunmure coeIMHEHNS] METAJJIOB U HEMETAIJIOB B PUPOJIE U XO35IMCTBEHHOU
JESTEIIBHOCTH Y€JI0BEKa
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2. [IpupoaHble HUCTOUYHUKH YIIIEBOAOPOIOB

3. Baxxneimme 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 3a00JIeBaHII

2.Bupyc ummynoaeduinra yenoeka (BHUY). [Ipodpunakruka BUY-undexmnm

3. 'eneTnyeckne 3aKOHOMEPHOCTH CEJNEKLIUU

4.Yyenue H.M. BaBuioBa o 1ieHTpax MHOIr00Opa3us U MPOUCXO0XKIEHUS KYJIbTYpPHBIX
pacteHui

5.I'mnote3bl NPOUCXOXKACHUS JKU3HU

6.I'mo6anbHbIe H3MeHeHUs1 B Onocdepe 1o BIUSHUEM A TEIIbHOCTH YeT0BEKa

Tembl pedepaToB

Ilo gpusuxe
1 . Metposnorus B npodeccun
2 ®usuka B npodeccun (3HaueHne GU3UKU IPU OCBOSHUH MPO(HECCHH)
3. IlorpeniHocTy U3MepEeHUi
4. CKopoCTH B IPUPOJE U TEXHHUKE.
5. lanuneo l'anuield — ocHOBaTeIb TOUHOTO €CTECTBO3HAHUS
Ilo xumuu
1.BaxxHeiine coeJMHEHNsI METAJIOB U HEMETAIIJIOB B IPUPOJE U XO3AHCTBEHHON AEATEIbHOCTH
YesioBeKa
2. ITpupoaHbIe HCTOYHHUKH YTIIEBOI0POIOB
3. Baxxnelmme coeIMHEHNS 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 — Bo30yuTenu HHPEKIMOHHBIX 3a001eBaHui
2.Bupyc ummyHnonepunura yenoseka (BIY). [Ipodunakruka BUY-undexunn
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 IIpakTuueckuit

3Hanus YMeHusa KadecCcTBa OLICHOYHBIX
aTTeCTalluu OTIBIT (BJIAZIETH)

CTyZCHTa CPEnCTB

Juddepennn | Kontpons OrnieHKa yMEeHHS OrieHKa HaBBIKOB Ornenka Bompocsr:
POBaHHBII 3HaHUS 0A30BBIX | TIOHUMATh JIOTHYECKOTO COCOOHOCTH DA 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
mpoeCCHOHANBHON | 3amad B o0macTu
ESITENBHOCTH npodeccroHab

HOH
EATEIbHOCTH U
apryMEeHTHpPOBA
Th pe3yJIbTaThbl

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

1.  Mexanudeckoe aBwxkeHue. MaTtepuaibHas Touka. Teno orcyera.

2. Tpaexropus. Ilyrs. [Iepememenne. CKOpOCTb.

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

4.  CBobojgHoe majieHue Tea. Y CKOpeHue cBOOOJHOro najieHus. BiusHue yckopeHuit Ha

KUBBIC OPTaHU3MBI.
PaBHOMEpPHOE NBHKEHME MO OKPY>KHOCTH M €T0 XapakTepucTuku. [lepruos.
VYrnoBas ckopocTs. LleHTpocTpeMUTenbHOE YCKOPEHHE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUAKEHHUS. CII0KEHHE CKOPOCTEM.
[Tpunuun neepunn. 3akoHbl HeroTOHA.
JIBm>keHue Tela moJi 1eUcTBUEM HEeCKOJIbKUX cuil. ClI0)KeHHE BEKTOPOB.
0. HMwmnynbc Tena. 3aMKHYTas CUCTEMa. 3aKOH COXPaHEHUs UMITYJIbCa.
11.  Bpoynosckoe nuxenue. Auddysus. Auddysus B xxuBoii npupozae.
12.  Pa3mepsl U Macchl MoOJIeKys B aToMOB. [loctossHHas ABoraapo. MaeanbHbli ras.
13. TepmoamHamuyeckue mapameTpbl. JlaBineHue raza. Jlapienue atMmochepsl.
14.  Temneparypa. Tepmogunamuueckas nmkana KenbBuHa.
15. TemnepatypHas mkana Llenbcus MeauuHCKui TEpMOMETP.
16. BoasHol map B atMocdepe. AOCONIOTHAS M OTHOCUTENIbHAS BIAXXHOCTh BO3IyXa.
Touxka pocsl.
17. TlpuGopbl 1 oOmHpeneneHUs BIAKHOCTH BO3AyXa. [ UrueHmyeckoe 3HauEHUE
BJI&YKHOCTH BO3/1yXa.
18. XapakTepucTuKa )KUAKOTO COCTOSHUS BELIECTBA. BIMKHUN MOPSIOK.
19. CwmauuBanue. Kanumisipaocts. Kanumisipasie siBieHUs 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 BemiecTBa. JKUAKUE KpUCTAILIIbI
29. Knaccudukamnus HEOpraHUYECKUX BEIIECTB
30. Teopust XMUMHUYECKOTO CTPOEHHS OPraHMYECKUX coenrnennid A.M.bytiepoBa
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31. Tloaumepsl

32.  CwmecH BEIIECTB, UX COCTAB M CIIOCOOBI pa3AcICHHUS

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 YTIIEBOIOPOIBI

41. T'eHeTuka 4enoBEKA

42. Cucrtema KpoBOOOpaIlleHUs YeToBeKa

43. BrplmenuTenbHas cUCTEMa YEJIOBEKa

44,  JlpIxateabHas CHUCTEMa YeloBeKa

45. 3peHue U cllyX 4yeIoBeKa

46. Boanblit 6anaHc M QYHKIIMH BOJIBI B OPraHU3ME YeJIOBEKa

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

48. T'opmownsl. Knaccudukaims u cBoiicTBa TOpMOHOB

49.  ®akTOphl BAMUSIOIINE HA COCTOSIHUE 310POBbS

50. HacneacrBeHHsle 3a00J1€BaHUS

7.4.2. IlpuMepHbIe IK3aMeHAMOHHBIE 321a4M Ha IK3aMeH/1u¢ 3a4et
1) KakoBa xecTKOCTb MPY>KUHBI, €CIH Ipy3 Maccoil 10 Kr pacTAruBaeT NpyKUHY Ha
10 cm.
1000H/m
2) Kakoii Tpy3 HYXHO mMOJABECUTh K TpyxkuHe k&cTkocThio 1000H/M, uTOOBI
pactsiHyTh €€ Ha 20 cM.
3) I'py3 maccoii 3 Kr pactaruBaer npyxuHy Ha 5 cm. Kakum gomxeH ObITh Tpy3,
KOTOPBIN pacTSHET MPYXKUHY Ha 8CM.
[Ipumepsl 3a71a4 ¥ BOIPOCOB K KOHTPOJIBHOM paboTe 0 XUMUU
1) Vkaxute, Kakoe BEIIECTBO SBJISECTCA OKUCIUTENEM, KAKOE BOCCTAHOBUTEIIEM:
Cu + HNO3; = Cu (NO3), + NO + H,O omnpenenuTe KOAOHUIUESHTH METOI0M
AJIEKTPOHHOTO OanaHca
2) YkaxuTe, KaKoe BEUIECTBO ABJIAECTCS OKUCIUTENIEM, KaKoe BOCCTAHOBHUTEIIEM:
NH; + Br, = N, + NH,Br omnpeznenure ko3¢ GuineHTs METOAOM AJIEKTPOHHOTO OamaHca
3) Hanmmure ypaBHEHHE NpOTEKAIOIMIEH pEakIuH B MOJEKYJISIPHOM U HOHHO-
MouiekyasipHoM Bujae. OObsicHUTE nmouyeMy oHa nportekaer? KapOoHaT kanmus + 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 MOJIEKyIax?
TeMbl HHAUBUIYAJIBHBIX POEKTOB

1. Bumonoii cocraB rpuboB r. CnaBsHcka-Ha-Kybanu CnaBsHCKOTO paiioHa

2. buonormueckue pa3HOBHIHOCTH KaIyCThl B yCIOBHIX Topona CnaBsHcka-Ha-Kybanu
3. 3HaveHue JOKIEBBIX YEepPBEHl 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 noayIeHHON JTUHUU

OpueHTHpOBaHKE B TPOCTPAHCTBE

JIBUKEHUE 110 a3UMYTY

['mazomepHas cheMKa MECTHOCTH

buonorus ¢ ocHOBaMu 3KOJIOTUU

. MI3ydenwne myroBoro cooOiecTna

. I3yuenue necHoro cooOriecTBa

. Onpenenenne NBETKOBBIX PACTCHUI

. 3ydenue npucrnocobIeHHOCTH pacTeHH K cpeie OOuTaHus

. OnpeneneHne HaCEKOMBIX

. Coo011ecTBO MpecHOro BojoeMa

. deHoornyeckre HaOIIOICHUS B IIPUPOJIC

. UccnenoBanue BIUSAHUS TPAHCIIOPTHBIX JOPOT HA COCTOSIHUE PACTUTEIBLHOTO TTOKPOBA

. UccnenoBanue BIUsIHKS TPAHCIIOPTHBIX JOPOT Ha GayHy

. Mcnonb3oBaHue TPaBSIHUCTHIX JIEKAPCTBEHHBIX PACTEHUN MPOU3PACTAIONIUX HA TEPPUTOPUHU

ropona CrnaBsinck-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 CnapsiHcka — Ha — KyOanu

@®akTopbl aHTPOIIOT€HHOM Harpy3KH Ha NaMATHUK Ipupo ikl CoJoBbHHAS pola
[TprMeHeHHe SAOBUTHIX JEKOPATUBHBIX PACTCHUN B KIIyMOOBOM O3€JICHEHUU HACEIEHHBIX
nyHkToB CeBepo-3anaaHoit yactu KpacHogapckoro kpas

Penbed MecTHOCTH M TOPHBIE TOPOJIBI

N3ydenune nouBbl

Merteoposnoruueckue HabIOJeHUS

N3ydeHue ruipoaorn4eckux 00beKTOB CYIIH

W3yueHne u aHaau3 BUIOBOTO COCTaBa MoWMeHHOro ¢puToleHo3a r. CnapsiHcka-Ha-Kybanu
CnaBsiHCKOTO paiioHa

Pacnipoctpanenue 6ecro3BOHOYHBIX OMOMHIMKATOPOB NOYBHI B CI1aBIHCKOM paiioHe
Kpacnomapckoro kpas

MeToapl n3y4eHus IPpUPOAbI

Habumonenune 3a HacekOMbIMU

JIpeBecHbIE pacTEHMs - UHTPOAYLIEHTHI, UCIIOIb3YEMbIE B 03€JIEHEHUH cTaHULIbI [lonTaBekoit
Kpacnomapckoro kpas

Pa3znoo6pasue MuHepanos

Bunosoii cocras noiiMeHHoro Jiyra p. [Iporoka B paiione x. bapaHnkoBckuii

Bunosoli coctas noitmeHHoro syra p. IIporoka B pailione X. bapanukoBckuii
ATrpOTeXHUYECKHUH OIBIT [0 BRIPAIIMBAHUIO JTyKa HA MEPO
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8 JOINOJIHUTEJIBHOE OBECHHEYEHUE JUCHUIIJIMHbI

Ipuaoxenue 1. Kparkuii KOHCHEKT JeKIMOHHBIX 3aHATHI

AHoepnas u mepmosoepHasn sHepeemuKa

SnepHblil peakTop — yCTPONUCTBO, B KOTOPOM OCYILECTBIISIETCS yIIpaBisieMasl siiepHast
LIETHAsT PeaKiusi, 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 Mocke moja pykoBojacteom M.B. Kypuatosa.
CocTaBHBIMHM YacTSIMU JIFOOOTO SIIEPHOTO PEAKTOpa SBIISIIOTCSA: aKTHUBHAS 30HA C SIACPHBIM
TOIUIMBOM,  OKpPY)KEHHasi  OTpakaTelieM  HEHUTPOHOB,  TEIUIOHOCUTEIb,  CHUCTEMa
pEeryaupoBaHUsl  LEMNHOW  peakluH, 3amura, cucteMa ympaBieHusa. (OCHOBHOM
XapaKTEPUCTUKOU AJIEPHOTO PEAKTOPA SIBIISIETCS €T0 MOIIHOCTbD.

Atomnas snexkrpoctadiys (ADC) — 3aeKTPOCTaHIINS, B KOTOPOM aTOMHasl (s1epHas)
SHEprusi mpeodpasyercs B dieKTpuueckyro. ['eHeparopom sHepruu Ha ADC sBisercs
aTOMHBIN peakTop. Ternno, KOTOpoe BBIAEISAETCA B PEAKTOPE B PE3yJIbTaTe LIEMHOW peakluu
JENCHUsT SiFIEP HEKOTOPBIX TSDKENBIX AJIIEMEHTOB MpeoOpa3yeTcs B JJIEKTpodHepruro. B
ormuunre oT TOC, paboraromux Ha opraHuyeckoMm TorunBe, ADC paboTaeT Ha AIEpHOM
TorumuBe (B ocHOBHOM 73T0 233U, 235U. 239Pu).

Bruosicnuit u oanvruii Kocmoc

K rpynme OosbIIMX TJIAHET OTHOCATCS TUIAHETHI THTAHTHl U TUTAHETHI 3E€MHOMU
rpymnmsl. K nepeiM otHOCcAT IOmnutep, Carypn, Ypan, Hentyn u IliyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emito u Mapc.

Manbie manetrsl (AcTepouzibl) — 3TO KOCMUYECKHE Tella pa3MepoM B COTHHU
KHJIOMETPOB M MEHbIIE, ABWXKYyIHecs BOkpyr CoJsiHIIA MO SJUTMITHYECKUM OpOUTaM,
PacroIO’)KEHHBIM, B OCHOBHOM, Mex1y opoutamu Mapca u FOmurepa. Cambie ManeHbKHE
acTepOMIbl UMEIOT pa3Mep HECKOJIbKO MeHbIe 1 kM. UHCciio MajbiX MiaaHEeT ObICTPO pacTeT
MpU TEpexoJiec OT KPYMHBIX K MEJIKUM, KOTOPBhIE YK€ MOXKHO CUYUTaTh KPYIHBIMU
METEOPUTHBIMU TEJIAMHU.

3Be3npl B Hamed [amaktuke «Mmeunbiit [lyTe» 00pa3yloT enMHYIO 3BE3IHYIO
CHUCTEMY U CIrpYIIHUPOBAHBI B CPaBHUTEIBHO TECHBbIE CKOIUieHUs. 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 IeHTpa TSHKECTH, KOTOPBIA 00pazyeTcsi OTPOMHBIM CKOIUICHHUEM 3BE3] B
sape. Bokpyr HeTo u coBepIIaeTcsi ABMKEHNE BCeX 3Be3/1, B ToM uucie u ComHia.

Xumuueckas céa3v

HNonHast cBA3p — 4YaCTHBIM cCiy4ail KOBAaJEHTHOM, Korza oOpa3oBaBLIasiCs
JJICKTPOHHAS Tlapa TOJHOCTHIO TMPUHAMICIKUT OoJiee BJICKTPOOTPUIIATEILHOMY aToOMYy,
CTaHOBsAIIEMYCs aHHOHOM. OCHOBOM JIJIsl BBIJICJICHHS 3TOM CBSI3M B OTJIEIBHBIN TUIT CITY>KUT
TO OOCTOSITENBCTBO, YTO COEAMHEHUSI C TaKOW CBSI3bI0 MOXXHO OINUCHIBATH B
ANEKTPOCTATHYECKOM TMPUOIIKEHNHN, CYUTAsI MOHHYIO CBSI3b 00YCIIOBIIEHHOW MPUTSKEHUEM
MOJIOKUTETFHBIX M OTPHIATEIBbHBIX MOHOB. B3amMoaeicTBHE MOHOB MPOTHUBOIOIOKHOTO
3HaKa HE 3aBUCUT OT HANpaBIEHUS, a KYJOHOBCKHE CWJIBI HE O0JIaJal0T CBOWCTBOM
HachIIIEHHOCTH. [103TOMY KaXkblii HOH B MOHHOM COEJMHEHUM MPUTSITUBAET TAKOE YUCIIO
MOHOB TPOTHUBOIOJIOXKHOTO 3HaKa, 4YTOOBl 00pa3oBajlach KpUCTAJUIMYECKas peleTka
MOHHOIO TUMa. B MOHHOM KpucTasie HeT MoJieKyll. Kaxaplii HOH OKpPYKEH ONpeeICHHBIM
YUCJIOM HMOHOB JIPYroro 3Haka (KOOpAMHALIMOHHOE YHUCJIO HOHA). MoHHBIE mapbl MOTYT
CYIIIECTBOBATh B Tra3000pa3HOM COCTOSHUU B BHUJE IMOJSIPHBIX MOJIEKYJ. B razoobpaznom
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cocrosaun NaCl uMmeeT 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 pe3yJdbTare YacTUYHOM JeIOKaIU3aluu
BAJICHTHBIX AJICKTPOHOB, KOTOPHIE TOCTATOYHO CBOOOJHO JABUKYTCS B PEIIETKE METAJLJIOB,
AIEKTPOCTATHYECKH B3aUMOJICHCTBYS C MOJIOKUTEIBHO 3apsHKeHHBIMA HOHAMH. CHUITBI CBSI3H
HE JIOKaJIM30BaHbl U HE HAMPABJICHBI, a JEIOKATU3UPOBAHHBIC JIEKTPOHBI 00YCIOBIUBAIOT
BBICOKYIO TEIUIO- M 3JIEKTPONpPOBOAHOCTh. Bomopoanas cBa3p. Ee o0Opa3oBanue
0oOyCJIOBJICHO TE€M, 4YTO B pe3yibTaTe CHJIBHOTO CMEIICHHUS »OJIESKTPOHHOM Taphl K
JJIEKTPOOTPHUIIATEILHOMY  aTOMy  aTOM  Bojopoja, obmagaromuii  3¢hHEKTHBHBIM
MOJIOKUTEIBHBIM 3apsiIOM, MOXET B3aUMOJIEHCTBOBAThH C APYTUM 3JIEKTPOOTPULIATEIILHBIM
atomoM (F, O, N, pexxe Cl, Br, S). DHeprust Takoro 3J1eKTpOCTaTUYECKOT0 B3aUMOACHCTBUS
cocramster 20-100 k/Dk'MONb . BOZOpPOXHBIE CBSI3M MOIYT OBITH BHYTPH- H
MEXKMOJICKYISIPHBIMU. BHYTpUMOJIEKYIJIsIpHAs BOJOPOAHAs CBSI3h OOpa3yeTcs, Halmpumep, B
aleTUJIAIETOHE M COMPOBOXKIACTCS 3aMbIKAHUEM IIHKJIA.

I 'enemuxka

I'eneTnka — HayKa 0 HACJICICTBEHHOCTH u
W3MEHYUBOCTHU. Hacieocmeennocms OOBIYHO OMNPEIESIOT, KaK CIOCOOHOCTh OPraHH3MOB
BOCIIPOU3BOJIUTE ceOe MOJ00HOE, KaK CBOMCTBO POIUTEIHCKHX OCOOEH mepeaaBaTh CBOU
MPU3HAKA W CBOWCTBAa IIOTOMCTBY. OTHM TEPMHUHOM OIPEACISIOT TakKe CXOJCTBO
POJICTBEHHBIX 0CO0CH MeXIy COOOM.

Y. JlapBuH OTME€UYaJl, YTO MOTOMKH, KaK MPABHIIO, HE SBISIOTCA TOYHOW KOMUEH
POHUTEIIbCKUX ocobeii, TaK Kak Haps Ty c HACJICICTBEHHOCTBIO UM
MPUCYIIA UBMEHUUBOCb, KOTOpAsi TIPOSIBIISIETCS B pPa3IMYMSAX OTJACJIBHBIX OPraHoOB,
MIPU3HAKOB WJIM CBOWCTB, HJIM KOMIUJIEKCA UX Y TTOTOMKOB IO CPaBHEHUIO C POJIUTEIISIMUA U
POJICTBEHHBIMU OCOOSIMH.

3agadyeil TEHETUKH SIBJISECTCS M3Yy4YCHHUE Tepeladyd HACAEICTBEHHOCTH OT POJAUTEsEH
noroMkaM. IIpeeMCTBEHHOCTh MEXIy IOKOJICHUSIMH OCYIIIECTBIISIETCS IyTEM ITOJIOBOTO,
Oecrosioro  WJIM  BEreTaTUBHOIO  pa3MHOXeHus. [Ipm  mojoBOM  pa3zMHOKEHUU
BO3HUKHOBEHHE HOBOTO TOKOJIGHHS MPOUCXOJIUT B PE3yIbTATE CIUSHUS MATCPUHCKOU U
OTIIOBCKOH IIOJIOBBIX KJIETOK, TO3TOMY TOTOMKH HECYT MPHU3HAKH OOEHUX POIUTEIHCKHUX
¢opm. IlonoBble KIETKA COCTABISIIOT HHUYTOXHO Malyl [OJK0 MHOTOKJIETOYHOTO
opranuzma. OHHM COJAEPKAT HACIEOCMBEHHYI0 UHDOpMayu0 COBOKYITHOCTb T€HOB €IWHUII
HacjeAcTBeHHOCTH. HacnencTBeHHas mHpOpMaIus onpeaeisieT YeTKUN IIaH OHTOTeHE3a, B
mporecce KOTOPOrO Pa3BUBAIOTCS U (OPMHUPYIOTCS clieluduUecKue s JaHHOW ocobu
CBOMCTBA U MPU3HAKH.

M. E. Jlo6amoB naer crnenytoiiee onpenenenue: «HaciencTBeHHOCThIO Ha3bIBAETCS
CBOWCTBO  OpPraHuM3MOB  O0ecleuMBaTh  MaTepUaIbHYl) W (YHKIMOHAIBHYIO
MPEEMCTBEHHOCTh MEXJY TOKOJICHHSIMH, a Takke OOYCIOBIMBATh CHEIU(PUUSCKUIMA
XapakTep UHANBUIYAIHHOTO Pa3BUTHSI B ONPE/ICTICHHBIX YCIOBUSAX BHEIIHEH CPEIbIy.

Hapsiny ¢ TepMHMHOM «HAcClE€ACTBEHHOCTb» B T'€HETHUKE MPUMEHSIOT TEPMUHbI
«HACIIEIOBAaHUE» U «HACIEAYyeMOCTb». Hacnedosanuem Ha3bIBAIOT MpOLECC NEepeaadu
HACJIEJICTBEHHBIX 3aJIaTKOB WJIM HACJEACTBEHHOW HMHQOpPMAIMM OT OJHOTO TOKOJEHUS
IpyroMy, B pe3ylibTaTe 4ero y MOTOMKOB (OPMHUPYIOTCS OIpeAeNieHHbIC MPU3HAKH U
CBOWCTBa, MPHUCYIINE POTUTEIBCKUM 0OCO0sM. TepMUHOM «HACIEIyeMOCTh» 0003HAYAIOT
JIOJIF0 TEHEeTUYECKOM M3MEHYMBOCTH B 00IIeH (PeHOTUITUYECKON M3MEHYMBOCTH MPU3HAKA B
KOHKPETHOM MOMYJISIITUN KUBOTHBIX UM PACTECHUH.
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JIACT
u3MeHeHul pabodel yueOHOU IporpaMMBl IO TUCITUTLIAHE
BbJ1.06 EcrecTtBO3HAHME

JIOIOJIHEHUS ¥ U3MEHEHHs, BHOCUMBIE B pabouyio nporpamMmy Auciuiuiinabl Ha 2017/2018
V4.

OcnoBanus BHecenus | Pasnen PILJI, B KoTopsIit ConeprkaHue BHOCUMBIX
JIOTIOTHEHWNA U BHOCATCS U3MEHEHUS JIOTIOJTHEHU, U3MEHEHHUIA
M3MEHEHU I
[Ipennoxenue
paboronarens
[Ipennoxenue
COCTaBUTEJIS
[IPOrpamMMBI
IIpuobperenue HoBo#t | 11.5. [lepeyeHs OCHOBHOM M OOHOB/IEHME CITHCKA
NTATEPATYPBL, IOIOJHUTETBEHON yueOHOH JIUTEepaTyphl
| OOHOBIIEHME MEPeUHs | IUTepaTypsl, HEOOXOAUMOM JIis
nmureparypsl ObC OCBOCHMS TUCLUILIAHEI  *
/‘?
_ o
CocTaBuTens: MpenoaBaTess £ "/L/ N.H. Cepbuna
TOJIITHCh

YTBep)KIlCHa Ha 3accJaHuUu l'Ipe,[[MeTHO-HPIKJIOBOﬁ KOMMCCHU €CTECTBEHHO-OMOIOrHYEeCKUX

JIUCUMIUIMH, GHU3MYECKOH KyJIBTYpBl M CIEIMAIbHBIX JUCIMIUIMH —CIIENHATbHOCTH
Dusnyeckas KyabTypa

npoTtokost N 9 ot «29» mas 2017 1.

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

(pu3nYecKol KyIbTypHl ¥ CHIEHUATLHBIX TUCIATLIAH 2
~
crnenranbHOCTH Ou3ndeckas KyiabTypa Fo % A.A. Toxko
2

«29» mag 2017 1o

Havanpark YMO dunnana C %{ A.B. bapanos
— «30» mas1 2017 .

3aBenyromas 6ubnuorexoit punuana M.B. ®ydanbko

/ [)/14/«30»34215120171*
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Peuensus
Ha pabouylo IporpamMmy 1o JUCLHUILIAHE
BJ1.06 EcTtecTBO3HAHHE
ULl CpeIHero Mpo(ecCHOHAIBHOTO 00pa30BaHys MO CIIEUATbHOCTH
44.02.01 TomxonsHOE 0OpazoBaHue
pazpaboTumk: npernoaasaress [0xko A.A.

Pabouas nporpamma yuebHo#t aucuunmuusl bJ.06 EctectBo3Hanue paspaboraHa Ha OCHOBE
TpeboBanuit (emepambHOr0  rocymapcTBeHHOro  00pa3oBaTe/IbHOTO  CTAHAApTa  CPEIHEro
npodeccruoHanbHOro 00pa3oBanus mo cuenrnansHOCTH 44.02.01 JlomkoasHOE 00pa3oBaHue

Llenpro maHHOH ImporpamMMsl sSBIsSeTCS GOPMHUPOBAHHE Y CTYAEHTOB CHCTEMBI 3HAHUM, YMEHHH U
BJIA/ICHHH: OCBOCHHE 3HAHHUH O QyHIaMEHTANBHBIX QU3MYECKUX, XUMUYECKUX U OMONIOrHYeCKHX 3aKOHaX
M NPUHIKNAX, JeKaIlHX B OCHOBE COBPEMEHHOM €CTECTBEHHOHAyYHOM KapTHHBI Mupa; Hauboee
BaKHBIX OTKPBITHAX, OKa3aBUIMX OIpeJeNsiolee BIUsSHIE Ha Pa3BUTHE TEXHUKH W TEXHOJIOTHH; METOax
HAyYHOTO MO3HAHWS [PUPOIBI; OBJIAJIEHHE YMEHHUSMHU IIPOBOAMTE HaONMIONEHWS, I[JIAHUPOBATh W
BBINOIHATE 3KCIIEPUMEHTEI, BBIIBUraTh THIIOTE3bI U CTPOUTH MOJEITH, TPAMEHSATE ITOYUYEHHbBIE 3HAHUS T10
u3uke, XAMUH ¥ OHOJIOTHH TSI OOBACHEHUS ABJIEHHNA U CBOWCTB BElIECTB; MPAKTHYECKH MCIIONB30BaTh
3HaHHUS N0 QU3KKe, XUMHUHE U OHOIOTUH; OIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(OpMAaHy;
pa3BUTHE [MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYallbHBIX H TBOPYECKUX CHOCOOHOCTEH B Impolecce
nprHoOpeTeHUsl 3HaHWH M yMeHMH 1no (u3mMKe, XHMHH H OHOJIOIMH C WCIOJIB30BAHHUEM PA3IMYHBEIX
HCTOYHHUKOB HH(POPMAIIMK H COBPEMEHHBIX HHOOPMAI[HOHHBIX TEXHOJIOTHI; BOCIITAHHE YOEKIEHHOCTH
B BOBMOXKHOCTH [1O3HAHMS 3aKOHOB IIPUPO/BI, HCTIONB30BaHMS JOCTHKEHUN B 001aCcTH QU3UKH, XUMUHU K
Orosnoruu Ha 611aro pa3BUTHA YEIOBEYECKON LUBHIN3AIAN; HEOOXOIUMOCTH COTPYHMYECTBA B IIPOIlEcCce
COBMECTHOTO BBIIOIHEHHS 3a/1a4, YBAKHTEILHOIO OTHOIIEHHS K MHEHHIO OIMOHEHTA MPU OOCYKIEHUH
npobeM ecTeCTBEHHOHAYYHOTO cofepxkanusi, B cootBeTcTBruH ¢ PI'OC CIIO.

OcHoBHOE colepxaHue pabodelf MpPOrpamMMBl COCTABISIFOT TEMAarTHKa TEOPETHYECKOTO Kypca
U3y4yaeMOH IHMCIHMIUIMHBI, TEMATHKa M METOIMYECKUE YKa3aHWUS IO BBHINOIHEHHUIO NMPAKTHYECKHX PaboT.
Takas ctpykTypa mocrpoenus y4eGHOTO IpeaMera CrocoOCTBYeT GOPMHEPOBAHUIO €CTECTBEHHOHAYYHBIX
M 3KOJIOTHYECKUX 3HAHUM.

[TomuMO OCHOBHOrO cozepkaHus pabodasi MporpaMma BKIIFOYAET HEOOXOAMMEIE CBEAEHHS IS
paboThI MpernojaBaTens H 3aJaHus ATl MPaKTHYECKAX M CAMOCTOSTEIBHBIX paboT, OIEHOYHBIE CPe/ICTBA
TEKYIIETO KOHTPOJIS YCIEeBAaEMOCTH, y4eOHO-meTommyeckoe H HHGOPMAlMOHHOE obecmedeHue
JUCIATITHHEL Ea ;

Kaxnerif u3 paspgenos, HpHBENEHHBIX B [POrpamme, BKIIOYAET ONTHMANILHOE CONepKaHHE,
KOTOpOe B I€J0M paboTaeT Ha KOHEYHBIM pe3ylsTrar M0 H3YYEHHIO TeopeTqucmx W TpHKIAIHBIX
acMeKTOB METONUYECKOH pabOThI Me[arora ecTeCTBEHHO-OHOTOrHIECKUM THCITHILTHHAM.

Mexay pasienamu nenecoobpa3Ho MPOBEAEHO  paclpefeeHHe KOIMYeCTBA 4YacoB H
TPYNOEMKOCTH, 4TO [aéT BO3MOXHOCTH B HOJIHOH  Mepe HCTIONB30BATE  TEXHMYECKHE CPEICTBA H
obopyznosanue, hopmupyer HEOOXOIHMbIE 3HAHHUS 1 YMEHUS.

Temarvka npakThyeckux pabOT COOTBETCTBYET TpPeOOBAHUSIM MMOATOTOBKH BBIIYCKHHMKA 110
crneruansaocTH 44.02.01 JlomkonsHoe 06pazoBaHue.

Y4eOHBIM IJIAHOM IIPEe1yCMOTPEHEI TEKYIIas ¥ TIPOMEXYTOUHast OPMBI KOHTPOJIS YCIIEBAEMOCTH.

OreHOYHbIC CPEICTBA IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, TIPOMEXYTOUHOH arTecTallly 1o
HUTOraM OCBOCHHUSA AUCIMILIMHBI BKIIOYAIOT TECTOBBIC 3aJaHHsl. OLICHUBAHHUE MPaKTHIeCKUX padoT,
IMHICHMEHHBIA KOHTPOJIb, YCTHEIM ONpocC, pedepar U IeMOHCTpalUs NIPAKTHYECKHX HABBIKOB.

Pabouas mporpamma codeTaeT JOCTYIHOCTb S3bIKA W CTHJIS H3JIOKEHHUS C HCIOJIbL30BAHHEM
HayYHON TEPMHHOJIOTHH.

Pabouas mporpamMma HOIHOCTBIO OTBeYaeT coBpeMeHHBIM TpeboBarusm OT'OC CIIO, 6azucuomy
yueOHOMY nUIaHy, NpPUMEpPHOH oO0pa30oBaTeIbHON MNporpaMMe W MOXET OBITh HCIOIb30BaHa I
obecrnieuenus OCHOBHOH 00pa3oBaTenbHOM mporpaMmbl 1o cremuanbHOCTH 44.02.01 JlomkonbHoe
oOpasoBaHue, a TaKXkKe COBPEMEHHBIM TPeOOBaHHAM PhIBKA TP R

Penensenr:
Hauansnuk YO agMuHHCTpanuu

MO BproxoBenkuit paiioH O. II. bypxan
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Penenszus
Ha pabouyro Mporpammy 1o JUCHUILUTHHE
B/1.06 EctectBo3nanmne
IJ1s1 CPEHEro MpodecCHOHANBHOr0 00pa30BaHuUs 110 CIIEIHATBHOCTH
44.02.01 domxkonbsHOEe 0Opa3oBanue
aBTOpa-cocTaBuTeNs npenoaasarens [oxko A.A.

Pabouas mporpamma ygeGHoi nucrmrmmmuer BJ[.06 EcrecTBo3Hanwe — paspaGoTaHa Ha OCHOBE
Tpebosannit ®I'OC cpenpero obmero o6pa3oBaHus, NPEABABISEMBIX K CTPYKTYpE, COACPYKAHHIO H
pesynbraraM OCBOoeHHMs YydeOHoW mucnumumesl  BJ[.06 EcrecrBo3Hanme, B COOTBETCTBHH C
PexomeHauissMU O OpraHM3alMH TOMy4YeHHs CpeHero obuiero oOpa3OBaHHS B MpeieNax OCBOSHHMS
00pa3oBaTeNbHbIX MPOTpaMM CpefHero NpodeCcCHOHATBLHOrO 00pa3oBaHHs HAa 0ase OCHOBHOTO OOIIEro
oOpasoBanus ¢ y4etom TpeDopauuii (hemepatbHBIX TIOCYIAPCTBEHHBIX O00pa3OBalTe/IbHEIX CTAHIAPTOB
cpeanero mpodeccuonansHoro obpaszosanusi (PI'OC CIIO) cmenmansrocty 44.02.01 JlomkombHOe
obpazoBanue

Llenbto naHHOM TporpaMMBl sBIsieTCsl (POPMUPOBAHHE Y CTYAEHTOB CHCTEMBI 3HAHMH, YMEHHI W
BIIaZICHUHM B 00JIaCTH €CTECTBEHHOHAYYHBIX 3HaHuM B cootBeTcTBHH ¢ ®T'OC CIIO.

B mporpamme oTpakeHb! BaXHEHIIHE 3aladH, CTOSLIME MEPE SKOJIOrHeH, pelleHHe KOTOPHIX
HANpaBICHO Ha palMOHATBHOE IMPHUPOJIOINOJb30BAHKE, Ha OXpaHy OKpPYKAMOMIEeH Cpelsl W CO3JaHHe
3JI0poBRECOeperarolieii cpeasl 00MTaHus YeI0BeKa.

Ilporpamma yuebuo#t mucuumnuasl «ECTECTBO3HAHWE» SBIAETCS OCHOBOM IUI pa3paboTKH
pabo4mX mporpamMM, B KOTOPHIX HpolecCHOHaIbHBIE OOPa30BATENbHbBIE OPraHM3ALMH, PeaTH3YIOMHe
0bpazoBaTenbHyIO IporpaMmy cpejiaero obmero obpasosaniis B npenetax ocsoerusi [IIICC3 CIIO Ha
6ase  OCHOBHOro  OOmero o06pasoBaHms, YTOYHSIOT COAEpKAHWE yd4eOHOTO  MarepHaia,
MOCTIEI0BATEIHOCTE €r0 U3YHEHHs, paclpe/ieNieHne y9eOHbIX 4acoB, TEMATHKY pedepaToB (I0KIanoB),
BUJIBl CaMOCTOSTeNBHBIX PaboOT, y4WThIBas CHENH(UKY IIPOrpaMM MOATOTOBKH KBATHU(DHIMPOBAHHBIX
paboumX, CIyKalUX U CIEIMATHCTOB CPEJHEr0 3BeHa, OCBAUBAEMON MPOMECCHH HIIH CIeHATBHOCTH.

ITomumo ocHOBHOrO comepxanmsi pabodas MporpamMma BKIIOYAaeT HEOOXONHMBble CBEIEHHS Jis
pabOTHI MperiojiaBatens U 3a1aHus JUIA IPAKTHYECKHX M CAMOCTOSTENBHBIX PabOT, OIEHOUHbIE CPENCTBA
TEKYILIEro KOHTPOJS YCIEBAaEMOCTH, y4eOHO-METONMYecKoe W HH(POPMALMOHHOE oOecredyeHHe
JUCHUTLIAHBL.

Kaxaplii W3 pasjenos, NpUBENEHHBIX B TPOTPaMMe, BKIIOYAET ONTHMATBHOE COJIEpIKAaHHE,
KOTOpO€ B 11e/IOM paboTaeT Ha KOHEYHBIH pe3yabTar 10 3KOJIOTHH.

Mexny pasgenamu nemecooOpa3sHO MPOBEIAEHO —paclpefieseHHe KOIHYeCTBA YacoB U
TPYAOEMKOCTH, YTO [a€T BO3MOXHOCTH B IOJHOM Mepe HCIIONb30BaTh TEXHHYECKHE CpeACcTBa U
obopynosanue, GopMuUpyeT HEOOXOTHUMEIE 3HAHUS H YMEHHS. : o

Temarnka mnpakTHaeckux paboT. COOTBETCTBYET Tpe6oaamnm TIOATOTOBKH BEITYCKHHKA I10
cnequanbHOCTH 44.02.01 JlomkonbHoe 0Opa3oBanue.

Y4eOHbIM IIIAHOM NPETYCMOTPEHBI TEKYIIAs U IPOMEKYTOIHAS POPMbI KOHTPOJIS YCIIEBAEMOCTH.
O1eHOYHBIE CPEICTBA IS TEKYINEr0 KOHTPOJIS YCIIEBAEMOCTH, TPOMEKYTOUHOH aTTECTAllMH IO HTOTaMm
OCBOCHHSI JUCLHUIIMHBI BKIIOYAIOT OIIEHMBaHHE IIPaKTHYeCKMX paboT, yCTHBIH ompoc, pedeparoB u
JEMOHCTPALIMIO MPAKTHYECKHX HABLIKOB. _

Pabouas mporpamma coderaer DOCTYNHOCTh S3blKa M CTHIS M3/I0XKEHHMA C MCIONB30BAHHEM
Hay4YHOW TEPMUHOJIOIUH.

Pabouas nmporpamMma nonHOCTEIO OTBe4aeT coBpeMeHHBIM Tpebosanuam, ®IOC CII10, 6azucHoMy
yueOHOMY IIaHy, TpPUMEpHOM o0pa3oBaTelbHON IIporpaMMe W MOXET ObITh HCIONB30BAHA JUIs
obecredeHrs OCHOBHOM 00pa3oBarenbHOM Mporpammbl no cnemuansHoctd 44.02.01 JlomkomsHOe
oOpa3oBaHue.

JIokTOp OHONOTHYECKHX HaYK,

npodeccop kadeapsl GU3UYECKON KyIbTYpPBI

M €CTE€CTBEHHO-OMONOTHYeCKUX AUCITUTLIHH

¢umana PI'BOY BO

«KybaHckuii rocy1apcTBEHHBIA YHHBEPCUTETY

B I. CnaBaHcke-Ha-Kybanu
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