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1. HACIIOPT PABOYEN NPOT'PAMMBI YUYEBHOM JUCIIUITIUHBI

1.1 O61acTh npuMeHeHus1 Y4eOHOH MPOrpaMMbl

Pabouast mporpamma y4eOHOW TUCIMIUTUHBI €CTECTBO3HAHUE SIBISCTCS YaCTBIO
OCHOBHOH TmpodeccroHanbHOW 00pa30oBaTENbHON MPOTrpaMMOil B  COOTBETCTBUHM C
denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CpEIHEro (MOJIHOTO)
obmiero obpazoBanusi u  DenepalbHbIM  TOCYIAPCTBEHHBIM  00pa30BaTEIbHBIM
crangaptoM (manee @DI'OC) 1o cHenuasbHOCTH CPEIHEro MNpPodecCHOHATBLHOTO
obpazoBanus (manee CIIO) ans cnenmanpHocTy 38.02.01 DxoHOMUKA U OyXTalTEpPCKU
yueT (10 OTpacisim).

B ocnoBe yueOHoO#l aucuuminHbl «EcTecTBO3HaHHME» JEXKUT YCTaHOBKA Ha
dbopMupoBaHUE Y 00YIaeMBbIX CUCTEMbI 0a30BBIX MOHATUN (PU3UKHA, XUMUU U OUOJIOTUU U
MIPEACTABICHUA O COBPEMEHHOHW €CTECTBEHHOHAY4YHOM KapTHHE MHpa, a TaKkKe
BbIpa0OTKAa YMEHUW MPUMEHSATh TOJyYEHHbIE 3HAHUSA, KaKk B MPOPeCcCHOHATIBLHON
JESITETFHOCTH, TaK U JIJIS1 PEIICHNUS )KU3HEHHBIX 3a]1a4.

MHorue mOJ0XKEeHHs, pa3BHUBaeMble E€CTECTBO3HAHUEM, PACCMATPUBAIOTCS Kak
OCHOBa CO3JaHHMS W HWCHOJb30BaHUS HWH(OOPMAIMOHHBIX H KOMMYHHKAIIMOHHBIX
texHosoruii (MKT) — omHoro m3 Hamboliee 3HAYMMBIX TEXHOJIOTHYCCKHX TOCTHIKCHHUI
COBPEMEHHOM IUBUJIM3ALIUH.

B ecrectBo3Hanuu HOpMUPYIOTCS MHOTHE BUABI JACATEIBHOCTH, KOTOPHIE UMEIOT
MeTa MpeaMeTHbIN xapakTep. K HUM B mepBylO0 ouepellb OTHOCSTCS: MOJIEIMPOBAHUE
O0OBEKTOB M TMPOIECCOB, MPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS, CHCTEMHO-
UH(OPMALIMOHHBIN aHaMKU3, (POpPMYIMPOBAHHE THUIIOTE3, aHAM3 W CHUHTE3, CpaBHEHUE,
o0o0ImIeHre, cucTeMaTH3allys, BBISBICHUE NPUIMHHO-CIEACTBEHHBIX CBS3EH, TOUCK
aHaJIOTOB, yIpaBJieHHE O0bEKTaMH U mpolueccaMu. IMEHHO 3Ta JUCHMILIMHA MO3BOJISET
MO3HAKOMHTH YYAIIUXCS C HAyYHBIMA METOJaMH TIIO3HAHUS, HAYUYUTh HMX OTIMYATh
TUIIOTE3y OT TEOPHH, TEOPHIO OT SKCIIEPUMEHTA.

EctecTBO3HaHMe uMeeT oOuyeHb OONBIIOE M BCEBO3pACTAIOIIEE  YHUCIO
MEXTUCIUIUTMHAPHBIX CBsI3€H, MPUYEM Ha YPOBHE, KaK MOHATHWHOrO ammapara, TaKk |
uHCTpyMeHTapusi. CkKa3aHHOE TIO3BOJISIET paccMaTpUBaTh €CTECTBO3SHAHME KaK MeTa
TUCIHIUINHY, KOTOpas TPEAOCTaBIIeT MEKIUCIUIUIMHAPHBIA SI3BIK JJIST  OTMCAaHUs
HAyYHOUM KapTHUHBI MHpA.

Uzyuenne  «EcrecTBO3HAaHMA» B MPO(ECCHOHATBHBIX  00pa30BaTEIbHBIX
OpraHM3alusix, peaqu3ylomux o0pa3oBaTelbHYI0 MPOrpaMMy CpPEIHEro  00Iero
obpazoBanusi B mpeaenax ocBoeHus OIIOII CIIO na 06a3e OCHOBHOro OOIIETO
oOpa3oBaHusi, HMMEET CBOM OCOOEHHOCTM B  3aBUCUMOCTH  OT  MpOopuis
npoecCHOHAIBHOTO 00pa3oBaHUs. OTO BBIPAKAETCA B COACpPNKAHUU OOydeHUS,
KOJINYECTBE YaCOB, BBIIEISIEMbIX Ha U3YUYE€HUE OTICIbHBIX TEM MPOrpaMMbl, TITyOUHE UX
OCBOCHHUS Yy4YalIUMHUCS, O0beMEe M XapaKTepe NPAKTUUYECKUX 3aHSATHH, BHIAX
BHEAYJUTOPHON CaMOCTOSITEIILHON paboTHI.

TeopeTnueckue cBeleHHs MO €CTECTBO3HAHUIO JOMOJHSIOTCS MPAKTUYECKUMU U
nabopatopHbIMU paboTamu.

1.2 MecTo AUCHUIUVIMHBI B CTPYKTYpe NPOrpamMMbl NOATOTOBKH CHENUAJHUCTOB
CpeHero 3BeHa

HMuctumnvuaa  «EcrecTBo3HaHMe»  BXOAUT B 0a30BbIM  Y4eOHBIA LUK
(obmeoOpazoBarenbHble  JUCIUILIAHBI)  MPOTPAMMBI  MOATOTOBKH  CIEI[HAIMCTOB
CpEHETO 3BEHa.



1.3 Heanm wm 3axa4uMm JUCUMIUIMHBI - TpeOOBaHUSI K Ppe3yJbTATAM OCBOEHMA
AUCHUTTHHBI:

Conepxanue mporpaMmbl «EcTecTBO3HAaHME) HAIpaBICHO Ha JIOCTHXKECHUE
CIEAYIOLIUX Yeneu.:

- OCBOCHME 3HAHUI 0 (yHIAMEHTAJIbHBIX (U3NYECKUX, XUMHUUECKHX U OMOTOTHYECKHX
3aKOHAX W MPHUHIIMIIAX, JISKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI
MUpa; HanboJiee BaXXHBIX OTKPBITUSX, OKA3aBIIUX OMPEJCIISIONICe BIUSHUE HA PA3BUTHE
TEXHUKHU U TEXHOJOTUU; METOJIaX HAYYHOTO MO3HAHUSI TIPUPOJIBL;

- OBJIAJICHUE YMCHUSMH TPOBOJIUTH HAOMIOJIEHUS, IUIAHUPOBATh U  BBIMOIHSITH
OKCIIEPUMEHTHI, BBIJBUTATh TUIOTE3bl M CTPOUTHh MOJENIH, MPUMEHSTH MOJIYUYCHHbIE
3HAHUSA 10 (PU3UKe, XUMUU U OMOJIOTUU )T OOBSICHCHHSI SIBJICHUI M CBOWCTB BEICCTB;
NPAKTUYECKH HCIOJIB30BaTh 3HAHUS MO (U3MKE, XUMHUM W OWOJIOTHH, OILIEHUBAThH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU WH()OPMAIIHH;

- pa3BUTHE T[IO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAIbHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B MpoIlecce MPUOOPETEHUs 3HAHMK W YMEHHUM 10 (HU3MKE, XUMHUU U
OMOJIOTUM C WCIOJB30BAHUEM DPA3JIMYHBIX HUCTOYHUKOB HH(POPMAIIUH M COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIUTaHUE YOCKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHOB TIPHUPOIBI,
UCIIOJIb30BAHMSI JOCTUKEHUH B 00J1acTH (PU3MKH, XUMUU U OUOJIOTMH Ha OJIaro pa3BUTHS
YEJIOBEYSCKON  IUBWJIM3AlMM; HEOOXOJMMOCTH  COTPYJHHMYECTBA B  IIpOIEcCe
COBMECTHOT'O BBITIONHEHUS 3a71a4, YBAXXUTEJIBHOTO OTHOIICHUS K MHEHHUIO OIIMOHEHTa
npu  OOCYXJCHHUM TPOOJIEeM €CTeCTBEHHOHAYYHOTO COJICP)KAHMsI; TOTOBHOCTH K
MOpATbHO-ITUYECKOW  OIICHKE WCIOJIb30BAaHUS HAYYHBIX JOCTHKEHUH, 4YyBCTBA
OTBETCTBEHHOCTH 32 3aIUTY OKPY>KAIOIIEH Cpe/ibl;

- ICTIOJIb30BaHNE TPHOOPETEHHBIX 3HAHUW M YMEHUU JIUISl PEIICHUS MPAKTUYSCKUX 3a/1a4
B IIOBCEJIHEBHOM JKM3HH, oOOecrieueHusi O€30MacHOCTH COOCTBEHHOW  JKHM3HH,
PaIMOHAIILHOTO TMPUPOONOIB30BAHUS M OXPAHbl OKPYXKAIOMIEH Cpebl, BO3MOXHOCTh
NPUMEHEHHs] 3HAaHWW TpU pEHICHUH 3a7a4, BO3HHUKAIOIIUX B  IOCIEIyoIen
npodeccuoHanbHON AESITENLHOCTH.

B mporpammy BKIIOUEHO COJEp)KaHHEe, HamNpaBlIEHHOE Ha (opMHUpOBaHUE Y
CTYJICHTOB KOMIETEHIIMN, HEOOX0AUMBIX JiJisi KauecTBeHHOro ocBoeHust OIIOII CITIO na
0a3e OCHOBHOTO 001Iero o0pa3oBaHUs C TMOJYYCHUEM CPEIHETO OO0IIero 0Opa3oBaHMS,
IpOrpaMMbl MOATOTOBKM KBaNU(UUMPOBAHHBIX pPabOYMX, CHYKalUX, IPOrpaMMbI
noAroToBkH crneruanuctoB cpennero 3seHa (IIKPC, IITICC3).

OcBoenue conepkanust ydeOHoOM auciuiuinabl «EcrecTBO3HaHue» olOecreynuBaeT
JOCTHKEHUE CTYIACHTAMH CIEAYIOMNX PE3yIbTATOB:

JUYHOCMHDIX
- YYBCTBO TOPJOCTH W YBaXEHUS K UCTOPHUH U JOCTHKEHUSM OTCUYCCTBCHHOW HAYKH;
IrpaMOTHOE MOBEJICHHE B MPOo(ecCHOHATbHONU AEITeTFHOCTH M OBITY MPH OOpaIieHuu C
npudopamMu U yCTPONUCTBaMU;

- TOTOBHOCTH K MPOJIOJKEHUIO 00pa30BaHMS U MOBBINICHUS KBaTU(PUKAINKA B U30paHHON
npodeccuoHanbHOMI JeATeIbHOCTH u 00BEKTUBHOE OCO3HAHHUE ponu
€CTECTBEHHOHAYYHBIX KOMITICTCHIIHIA B 3TOM;

- YMEHHUE HCIIOJIb30BaTh JOCTM)KEHHSI COBPEMEHHON HAyKM M €CTeCTBEHHOHAYUHBIX
TEXHOJIOTUH JJIS TTOBBIIICHUS COOCTBEHHOTO HHTEJUICKTYaJIbHOTO Pa3BUTHUS B BRIOPAHHOM
npodecCHuOHAIBHOMN JESITeNbHOCTH;



- YMEHHE CaMOCTOSITEIBHO TOOBIBaTH HOBBIC ISl ceOsl €CTeCTBEHHOHAyYHbIC 3HAHUS,
UCTIOJIB3YS JJISL TOTO IOCTYIHBIE HCTOYHUKH WH(OpMAIINH;

- YMEHHE BBICTPaNBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHUS B KOMAaHJE MO PEHICHHUIO
00IIMX 3a7a4;

- YMEHHUE YIPAaBJIATh CBOEH IMO3HABATEIBLHOUM JESATEIbHOCTHIO, MPOBOJUTH CAMOOLICHKY
YpPOBHSI COOCTBEHHOT'O MHTEJUIEKTYAIbHOTO PAa3BUTHUS,

Mema npeomMemHuIX.

- UCIIOJIb30BAHUE PA3JIMYHBIX BUJIOB MO3HABATEILHON JIEATEILHOCTH JIJISl PELICHUS
€CTECTBEHHOHAYYHBIX 3a7a4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOeHUS,
OMMCAaHUs, U3MEPEHUS, IKCIIEPUMEHTA) TSI U3YUCHHS PA3TUYHBIX CTOPOH OKPYXKAIOIIEH
NENCTBUTENIBHOCTH;

- HWCHOJIb30BAHUE OCHOBHBIX WHTEIJICKTYAIbHBIX OIEpalMil: TMOCTAHOBKH 3aJa4H,
dbopMynupoBaHUsT  TUIOTE3, aHamM3a M  CHUHTE3a, CPAaBHEHUSA, OOOOIICHUS,
CHUCTEMAaTHU3alluM, BBISIBJICHUS TPUYMHHO-CJICICTBEHHBIX CBS3€H, MOUCKA aHAaJOroB,
dbopMynupoBaHUST BBIBOJIOB JJIsi M3YUCHUS PA3JIMYHBIX CTOPOH H3Y4aeMbIX OOBEKTOB,
SBJIGHUA M TPOILIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTbh CTAJKHUBATHCS B
nmpodeccuoHaNbHOM chepe;

- yYMEHUE TEeHEpUpOBaTh UACH U OIPEAENsATh CPEACTBA, HEOOXOAUMBIE I HX
peanu3anuu;

- YMEHHME HCIIOJIb30BaTh PAa3JIMYHbIE MCTOUHHUKHU [JISl MOJTYYEHHUs] €CTECTBEHHOHAYYHOU
uH(opMaIru, OIlEeHUBATh €€ JIOCTOBEPHOCTH;

- YMEHHE aHAJIM3UPOBATH U MPEACTABIATH HHPOPMAIUIO B PA3JIMYHBIX BUIAX;

- YMEHHE MYyOJMYHO MPEJCTaBIATh PE3yIbTaThl COOCTBEHHOI'O HCCIIEIOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO U TAPMOHHYHO COUYETas CoJep:KaHue W (OPMBI MPEICTaBIIIEMON
uHpopmanuu;

npeoMemHbIX:

- ¢(hopMUPOBAHHOCTH MPEJCTABICHUI O POJIU U MECTE €CTECTBO3HAHUSI B COBPEMEHHOMU
HAay4YHOM KapTHHE MUpPA; MTOHUMAHUE CYIIHOCTU HalM01aeMbiXx BO BeeneHHoM sBIeHUN,
PO €CTECTBEHHOHAYYHBIX  JUCHUIUIMH B (OPMUPOBAHMHM  Kpyrozopa U
(G YHKIIMOHATBFHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHUsI MPAKTUIECKUX 3a/1a4;

- BJIAJICHUE OCHOBOIIOJIAr Al IUMHU €CTECTBEHHOHAYYHbIMU MIOHSATUSAMH,
3aKOHOMEPHOCTSIMH,  3aKOHAMH W TEOPUSIMHU;  YBEPEHHOE  MCIIOJb30BaHUE
€CTECTBEHHOHAYYHON TEPMHUHOJIOTHHU U CUMBOJIMKY;

- BJIAJICHHE OCHOBHBIMH METOJAMU HAy4YHOI'O IIO3HAHUS, HUCIIOJIIB3YEMBIMU B HayKe:
HaOJIOICHUEM, OTICAaHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

- yMeHHusi o0pabaTbhIBaTh pe3yJabTaThl U3MEPEHUM, OOHAPYKUBATH 3aBUCUMOCTH MEXIY
HCCIIeyeMbIMH BETMYMHAMU, OOBACHIThH OJIYYCHHBIC PE3yJIbTAThI U JCNIaTh BHIBOJbL;

- ¢(hOpMHUPOBAHHOCTH YMEHUS PEIllaTh €CTECTBEHHOHAYYHbBIC 3a/1a4H;

- c(hopMUpPOBAHHOCTh YMEHHSI TPHUMEHSTH TMOJIYyYEHHBIE 3HAHUS ISl OOBSCHEHHS
YCIIOBUH TPOTEKAHUs €CTECTBEHHOHAYYHBIX SIBJICHHN B MpuUpoze, mpodeccruoHanbHOU
cdepe U ISl IPUHATUS TPAKTUUECKUX PEIICHHUI B OBCETHEBHOM KU3HU;

- cOpMHUPOBAHHOCTh COOCTBEHHOM IMO3UIIMM IO OTHONIICHHIO K €CTECTBEHHOHAYYHOU
uH(pOpMalIUU, TOTy4aeMOM U3 Pa3HbIX UCTOYHUKOB.

1.4. TlepeyeHb NMJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHsl MO JAUCHUIJINHE (MepedyeHb
(popMupyeMbIX KOMIIETEHIIUIT)
He npenycmotpensl



2. CTPYKTYPA U COJAEPXKAHUE YYEBHOM JUCLUILIMHBI

2.1. O0beM yue6HOI AMCHMILTHHBI H BHIBI y4eGHOI padoThI

Bup yyeOnoii paboTsl

Oo6vem uacos

MaxkcumajbHasi ydeOHasA HArpy3Ka (Bcero) 74
Oobs13aTenbHas ayinTOpHAasi yueOHasi HATPy3Ka (Bcero) 72
B TOM 4YHUCJIC:
3aHATHUS JICKI[HOHHOTO THIIA 38
MIPAKTUYIECKUE 3aHATHS 18
nabopaTOpHBIE 3aHATHUS 16
CamocrosiTeJbHasi padoTa o0y4yarouierocs (Bcero) 2
[IpomexyroyHast aTTecTanus Huddepenuupona

HHBIHA 3a9€ET

2.2 CTpyKTypa AUCHUILIMHBI

KOJII/[‘IBCTBO AYUTOPHBIX YaC0B
CamocrosiTe] b
IIpakTHYyeckue u
HaumeHoBaHue pa3iejioB M TeM Bcero TeopeTrnueckoe Hasi paboTa
JadopaTopHble
o0yuyeHue cTyAeHTa (4ac)
3AHATHUSA

Pasnen 1. ®Pusuka 22 10 12
Tema 1.1 Mexanuka 4 2 2
Tema 1.2 MonexymnspHas pu3uka u 6 2 4
TEPMOJIMHAMHUKA
Tema 1.3 DnekrpoauHaMuKa 8 4 4
Tema 1.4. Ctpoenue atoma u

4 2 2
KBaHTOBas (PU3UKa
Paszgen 2. Xumus 26 14 12
Tema 1.1 OcHOBHEBIC TIOHSATHS U 2 2
3aKOHBI XUMHUHU
Tema 1.2 Bomga. PactBopsl 4 2 2
Tema 1.3 XumuuecKue peaxiuu 4 2 2
Tema 2.1 MeTamisl 1 HEMETAIUIBI 4 2 2
Tema 3.1 YrneBogopoisl 4 2 2
Tema 3.2 Kucnopoaconepsxamue u
A30TOCOJIEPIKAIIUE OPTAHUIECKUE 4 2 2
BEIECTBA
Tema 3.3 XuMus U XKU3HbD.

4 2 2
Xumusg B ObITY
Paznen 3. buojgorus 26 14 10 2
Tema 1.1 Metonsl mo3Hanus B

4 2 2
OHOJIOTHH
Tema 1.2 Kintetka 6 4 2
Tema 1.3 Oprannsm 6 4 2
Tema 1.4 Bun 4 2 2
Tema 1.5 DxocucremMbl 6 2 2 2
Bcero mo pucnumninHe 74 38 34 2




2.3 TemaTn4yecKuii JIAH U coiepKaHUe Y4eOHOM JUCHUIITTHHBI

HaumeHnoBaHue Conep:xanue yueOHOro MaTepuajia, NMpakTH4YecKue padoThbl, O6bem | YpoBeHb
pa3aeoB U TeM caMocToATeIbHAsl padoTa o0y4aromuxcs, KypcoBasi padoTa 4acoB OCBOCHHSA
(ecau mpeycMOTpEHA)
Paznen 1. ®dusnka 22
Tema 1.1 Conep:xanue yue0HOro MmaTrepuajia 4
MexaHuka Jlekuuu 5 2
1 | MexaHnueckoe ABMXEHUE. 3aKOHBI IBHKECHUS.
IIpakTHyeckue (1a60paTOpPHbIE) 3AHITHSA
1| N3yuyenne 3ak0Ha COXpAaHEHHUS UMIYIIbCA H PEAKTHUBHOTO 2 .
JIBIDKCHUS
Tema 1.2 Copaepxanne y4e0HOr0 MaTepuaIa 6
MonekyaspHasi Jleknun
1,2
¢uzuka n 1| Ocuosusle nonoxenus MKT u ux onsITHOE 000CHOBAHME. 2
TEPMOTUHAMHKA 3aKOHBI TEPMOIMHAMUKH
IIpakTHuyeckue (J1adopaTopHbIe) 3aHATHS
1| M3mepenne BIaKHOCTH BO3yXa 4 2,3
2 | V3amepenue MoBEpXHOCTHOTO HATSXKESHUSI KU KOCTH
Tema 1.3 Conep:xanue yueOHOro Mmarepuaja 8
DJIeKTPOAUHAMM- Jlexkuuu 4
Ka 1| Dnexkrpudeckoe B3anmoeiicTBre. 3akoH OMa i yJacTKa 2 12
[IENH | JJIs TIOJTHOW IeTH
2 | MarHuTHOE T0JIe TIOCTOSTHHOTO MarHHUTa M AIICKTPUIECKOTO 5
TOKa. SIBJIeHUE AIeKTPOMArHUTHOW MHIYKIIUH.
IIpakTnueckue (JIa0opaTopHbIe) 3aHATHUS
1 | N3yuenue 3akoHa OMa Jij1sl yqacTka Lenu 4 2,3
2 | NzyueHwue ABACHUS DIICKTPOMArHUTHOW HHAYKIIHU
Tema 1.4 Conep:xanue yueOHOro Mmarepuajia 4
Ctpoenue atoma u | Jlekuuu 12
KBAaHTOBast 1| Crpoenue aTomMa 1 aTOMHOTO si/ipa. 3aKOHBI CBETA. 2 '
¢usuxa PannoakTUBHOCTD
IpakTnyeckue (JadopaTopHble) 3aHATHS 2 23
1 | KonrponpHas padora mo teme «Du3uka» '
Paszgen 2. Xumus 26
Tema 1.1 Conep:xanue y4ed0HOro MaTepuasa 2
OcHOBHBIE Jlexkuun
MOHATHSA U 1| BemecTtBo. AToM. Monekyma. XUMHYSCKHHA HIIEMEHT 2 1
3aKOHBI XUHMHH
Tema 1.2 Copaep:xanue y4e0HOro MaTepuaia 4
Boaa. PactBopbl Jlexknun 2
1| dusnueckue U XUMHUECKUE CBOICTBA BObI. DH3nyecKue U 2
XMMUYECKHE CBOWCTBA PACTBOPOB.
IIpakTnueckue (J1a0opaTopHbIE) 3aHATHS
2 | 3arpsi3HUTENH BOJIBI U CIIOCOOBI OUYMCTKH BOBI. OnpeneneHue 2 2,3
YKECTKOCTH BOJBI
Tema 1.3 Conep:xanue yuedOHOro Marepuasia 4
XuMHu4YecKne Jleknuu 1
peakuuu 1| Xumuueckas peakuusi. TeraoBol 3pGeKT XUMUIECKOH 2
peaxmy. XMMHAYECKOE paBHOBECHE
IIpakTHyeckue (J1adopaTopHble) 3aHATHUS
1| CocraBieHue 3MEeKTPOHHBIX U dNeKTporpadudeckux Gopmyi 2 2,3
aTOMOB XHMMHYECKHX IEMEHTOB
Tema 2.1 Coaepxanue yueOHOT0 MaTepuaja 4
MeTaJlIbI H Jlexuuu 2 1,2
HeMeTaJlJIbl. 1| Meramst. Crinassl. Koppo3us METamioB i CIIOCOGBI 3aILHThL.
IIpakTnueckue (J1adopaTropHbIe) 3aHATHS
1| OOmas xapakTepucTuka MeTauioB. OO0IIas XapakTepUCTUKA 2 .

TJIAaBHBIX MOATPYIIIT HEMETAJIJIOB Ha TPUMEPE T'aJIOTEHOB.
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Tema 3.1 Cogepxanue yueOHOT0 MaTepHuaja 4
YriaeBogopoasbl. Jlexkuuu 1.2
1| IIpenenbHbIC M HETIpeaeTIbHbIE YTIIEBOXOPO L. IpuMenenue 2 '
YTJIEBOJIOPOAOB B OPraHUIECKOM CHHTE3E.
IIpakTHyeckue (JIadopaTopHbIe) 3aHATHSA
1| OGmras xapakTeprCcTHKa yIriIeBOI0POI0B 2 .
Tema 3.2 Conep:xanue yueOHOro MaTepuajia 4
Kucnoponconepxa | Jlexkuuu 19
mue u 1| Couptel, KapOOHOBBIE KHCIIOTHI, CIIOXKHBIE 3)UPHI, aMUHEI, 2 '
a30TocoJepiKamue AMHMHOKHUCIIOTBI, OSIIKH.
OpraHuvecKue IIpakTnueckue (JIa0opaTopHbIE) 3AHATHS
BellecTsa 1| CgoiicTBa W NpUMEHEHUs CIIUPTOB, KapOOHOBBIX KUCIOT U 2 .
CIIO’KHBIX 3(UPOB.
Tema 3.3 Copaepxanue y4e0HOr0 MaTepuaa 4
XuMHs 1 JKU3Hb. Jlexknun 12
Xumus B ObITY 1| XuMust 1 OpraHu3M 4eoBeka. XUMUUIECKUE HIEMEHTHI H 2 '
COCIMHEHUsI B OPraHU3Me YeNIOBEKa.
IIpakTHyeckue (J1adopaTopHble) 3aHATHUS 2 .
1 | KonTtpospHas paboTa 1o TeMe «XHUMUs»
Pa3nen 3. BuoJorus 26
Tema 1.1 Conep:xanue yued0HOro MaTepuaja 4
Mertoasl Jlekuun 12
MO3HAHMSA B 1| Xwusas mpupoa kKak 00BEKT H3ydeHUs OHONIOTHH. MeTOo Bl 2 '
GuoJoruu W CCIIeJOBaHNS )KUBOW MPHPOABI B OUOJIOTHH.
IIpakTnuyeckue (JIa0opaTopHbIe) 3aHATHS 5 .
1 | XKuBas npupo/ia Kak 06BEKT H3ydeHHs GHOJIOTHH
Tema 1.2 Kierka Coaepxanue y4e0HOr0 MaTepHaIa 6
Jlexknun 4 1
1| Knerounas Teopus ctpoenust opranuzmoB. Mounekyna JIHK - 2 1
HOCHUTETb HACIEACTBCHHON MH(pOpMaIN
2 | HeknerouyHoe ctpoeHue, )XU3HEHHBIH LIUKI U €r0 3aBHCHMOCTb 2 2
OT KJIETOYHBIX (DOPM KU3HU
IIpakTnueckue (J1a0opaTopHbIE) 3AHATHS 2 .
1 | M3yueHune cTpOCHUS pacTUTENILHOM U )KUBOTHOM KIIETKU
Tema 1.3 Copaepxanue y4e0HOr0 MaTepuaIa 6
Opranusm Jlexuun 4
1| MHoroo6pasue opraun3MoB. OOMEH BEIECTBOM U SHEPruei ¢
OKpYKalolleil cpeioit kak He0OX0AMMOe YCIIOBUE 2 1,2
CYIIIECTBOBAHUSI XMBBIX CUCTEM
2 | HaciiencTBEeHHOCTD M MI3MEHUYMBOCTD — CBOHCTBA OPraHU3MOB;
3aKOHOMEPHOCTH HaclleZIoBaHus, ycTaHOBJIeHHbIE . MeHaenem 2 1,2
n T. Mopranom (Ha npuMepe HacJICIOBAHUs y YEIOBEKa)
I[pakTuyeckue (J1adopaTopHbIe) 3aHATHS 2 .
1| OpraansM — enuHoe 1esoe. MHOrooOpa3ue opraHn3MoB
Tema 1.4 Copaep:xaHue y4edOHOT0 MaTepuaa 4
Bun Jleknuu
1| Bupn, ero xpurepun. [Tomynsiunst — CTpyKTYpHast €AMHULA 5
3BOJIIOIMHU. Teopus 3BOJIIOIUMU OpraHnyeckoro mupa 4. 1,2
HapBuna
I[IpakTuyeckue (J1adopaTopHbIe) 3aHATHS 2 .
1| T'umoTe3pl MPOMCXOXKICHUS >KU3HM.
Tema 1.5 Coaepxxanue yueGHOro MaTepuaa 4
IKOCHCTEMBI Jlekuuu
1| IIpeamer u 3a1a4n 3KOJIOTHH. DKOJOTHYecKne (PaKkTopbl, 2 19
0CcOOCHHOCTH UX BO3JCHCTBHSI. '
IIpakTnueckue (J1a0opaTopHbIe) 3aHATHS 5
1 | KontponpHas pabota o teme «broiorus» .
CamocTosiTenbHas paboTa 00yJaronuxcst 5
CocraBiieHHE 3KOCHCTEMBI
HATOIO: 74
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2.4 Conep:xanue pa3/ieioB M CHUILTHHBI

2.4.1 3aHATHA JJeKIIHOHHOI'0 THIIA

pasn
ena

HanmenoBanue
paznena

CopneprkaHue paszeiia

®opma
TeKyIIero
KOHTPOJIsI

Pduszuka

MexaHn4uecKkoe OBIDKEHHE, €r0 OTHOCHTEIBHOCTh. 3aKOHBI JIWHAMUKH
Hetorona. Cuibl B pupoie: yOpyrocTb, TpeHHUE, CHIa TSHXKECTH. 3aKOH
BceMupHOTO TsaroTeHms. HeBecomocTs. Vmiynbc. 3akoH cOXpaHEHUS
HMITyJIbCA U PEaKTUBHOE ABWKeHUe. [loTeHluanbHas U KUHETHYecKas
SHeprug. 3aKOH COXpaHEHHs MeXaHWYecKoi »sHepruu. Pabora u
MOIIHOCTh. Mexanuveckue koneOanus. [lepuon u gacrtora KojaeOaHHU.
Mexannueckne BOJTHBI. CBONHCTBa BOJH. 3BYKOBBIC BOJHBI. YJIBTPa3BYK
U €ro UCIOJIb30BaHNE B TEXHWKE M MeauiuHe. OCHOBHBIC TOJIOKCHUS
MKT u ux onbiTHOE 000cHOBaHue. bpoyHoBCcKoe aprokeHue. Juddy3us.
Pasmepsl m Maccel MONEKyT W aroMoB. KammmisipHbIE SBICHHSL
Tenmoemkocth. TermooOMeH. 3akOHBI TEPMOJWHAMUKH. TeEIUIOBBIC
JIBUTATENU U oXpaHa okpyxatouieit cpenpl. KITJI TeroBbIX ABUraTenei.
OneKkTpuuecKkoe B3auMoJeiicTBUE. OIeMeHTapHbId 3apsiA.  3aKoH
Kynosna. Jusnexrpuyeckas MIPOHULIAEMOCTh cpeapl.
OnekrpocraTrdeckoe moie. HampspkeHHOCTh. [IprHIUTT cyTepo3uiium
noJieit. ['paduueckoe n300pakeHHE MIEKTPUUYCCKUX MMOJIeH. MarHuTHOE
IOJIe TIOCTOSTHHOTO MAarHUTa M DIIEKTPUYECKOTO ToKa. MarHuTHas
WHIYKIWSI, MACHUTHBIA TIOTOK. SIBJIEHUE JIEKTPOMArHUTHON HHIYKIUH.
3akon Owma g yuyactka 1menw. KpaTkas HcCTOpus pa3BHTHS
MPEACTaBICHUI O MpUpOJie cBeTa. DJIEKTPOMAarHUTHAsE MPUpPOJa CBETA.
3aBUCUMOCTh MEXy IUIMHOW BOJHBI M YaCTOTON JJIEKTPOMATrHHUTHOTO
M3ITyYCHUS. 3aKOHBI OTPAKCHUS M MPEOMIICHUs cBeTa. DOoTOAhdeKT u
KOPITyCKYJISIpHBbIE CBOIicTBa cBeTa. CTpOoeHHE aToMa U ero IIaHeTapHas
Mozenb. ['mnoresa [Inanka. [Tormomenne u ucIyckaHUEe CBETa aTOMOM.
Crpoenune aroMHOro siapa. PaauoakTHBHBIE H3JIy4eHUSI M UX
BO3JCHCTBHE HA XKUBBIE OPraHW3MBL. DHEPTUsl PacUICIICHUS aTOMHOTO
snpa. SlmepHas sHepretmka. Hama 3Be3mHas cucrtema — ['amaktwka.
Beckoneunocts Beenennoii. IloHsATHE 0 KOCMOJIOTHH. DBOJIOIUS 3BE3/.
Oneprus Conana u 38e3a. [Iponcxoxknerne CoTHEUHOW CHCTEMBI.

P, V,KP

Xumusa

IIpenmer xumuu. BemectBo. AToM. Mosiekyna. XUMUYECKUI 3IIEMEHT
U (OpMBI €ro cyiecTBOBaHMs. [IpOCThIe M CIIOKHBIC BEIICCTBA.
Otkpeitre  [lepuommdeckoro  3akoHa. Ilepwonmdeckas — cucTema
xumudeckux sneMenToB [I. M. Menneneesa. 3nauenue [lepuoanueckoro
3akoHa U [lepumomuueckoi cucremMbl XuMuyeckux snemeHToB [ WM.
MengeneeBa Ui pa3BUTHS HAYKM U MOHUMAaHUSI XUMUYECKOM KapTUHBI
mup. KoBaneHTHast cBs3b: HemMoJspHas W mojsApHas. MoHHas CBs3b.
Karuouns! u annonsl. Metanmnuueckas cBs3b. BogopoaHas csizb. Bona B
npupone, OBITY, TEXHMKE M Ha MPOU3BOACTBe. Du3HMuUecKHe U
XUMHAYECKHE CBOWCTBA BOJBL 3arps3HUTEIH BOJBI M CIIOCOOBI OYHCTKH.
Kectkas Boma u ee ymsaruenue. OmnpecHEHHE BOJbL. ArperaTHbIe
COCTOSIHUSL BOJIBI U €€ MEepPexXo/bl U3 OIHOT0 arperaTHOTrO COCTOSHUS B
npyroe. [Tonsitue o xumuueckoil peakuu. THIBI XUMUYECKUX PEaKuil.
CkopocTh peakiuu ¥ (haKTOPbl, OT KOTOPHIX OHA 3aBHCHUT. TeIIoBOM
ApPEeKT XUMHUYSCKOW peaknuu. XuUMHYecKoe paBHOBecme. OKCHIBI,
KHCJIOThI, OCHOBAHUsA, COJIM. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEIMHEHUH B CBETE TEOPUM 3JIEKTPOIUTHUECKON
muccoranuu. OO0mue GU3nYecKre U XMMUYECKUE CBONCTBA METAJIIOB.
OO0mass xapakTepUCTUKa TJIABHBIX TOJATPYIN HEMETAUIOB Ha MPUMeEpe
rajoreHoB. BakHeWIIne COCIUHEHHS META/UIOB M HEMETAIOB B
OpUPOAEC W  XO3SMCTBEHHOH JesATeNbHOCTH. (OCHOBHBIC TOHSTUA
OPraHMYeCKONM XUMHUHU U TEOPHUSI CTPOCHHUS OPraHUYECKUX COECIUHEHUH.
ITonsatue uszomepuu. VYriesomoponsl. IIpenenbHble U HenpenenbHbIE
yraeBoaoposl. IlpuMeHeHne yriaeBogopoaoB B OPraHUYECKOM CHUHTE3E.
[IpenensHble U HempeaenbHble yriieBoopoabl. [IpupoiHble HICTOYHUKHI

P, YV, KP
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YIIEBOAOPOJOB.  YTJIEBOAOPOJbl KaKk OCHOBA  MEXIYyHapOJIHOTO
COTPYIHUYECTBA U BOKHEHIITNIA HCTOYHUK PopMUpoBaHus OromkeTa PO.

Kucnoponconepxammue  OpraHndecKHe — BEIIECTBA. CroupTsl,
KapOOHOBbIE KHUCIOTBI W CIOXHBIE OJ(UPBI: HX CTPOCHHE WU
XapaKTepHbIE XUMHUYECKHE CBOINCTBA. [IpencraBurenu

KHCJIOPOJCOACPKAIIUX OPraHMYCCKUX COCAMHCHHUI: METWIOBBIA U
STWJIOBBIA  CIOHUPTHI, [JIHLEPUH, YKCYCHas KucioTa. JKHpeI Kak
CIIOKHBIC (UPHI. AJIKOTOJHM3M H €r0 OTPaKEHHE B IPOU3BEICHUSIX
XYJ0KECTBEHHONH  JUTEpPaTypbl M H300pa3UTEIBHOIO  HCKYCCTBA.
AMWHBI, aMHHOKHUCIIOTHI, Oenku. CTpoeHHe U Onoorndeckas (QyHKIHS
6CJ'IKOB. XI/IMI/IH nu OpFaHI/I3M YCJIOBCKA. XI/IMI/I'-IGCKI/IE B3JICMCHTHI B
opranu3Me uenoBeka. OpraHuyeckMe W HEOPraHUYECKHE BEIIECTBA.
OCHOBHBIC JKU3HCHHO HCOOXOIUMBIC COCTUHCHUS: OCIKH, YIIICBOJEI,
JKUPBI, BHUTaMHUHBI. YTJIEBOJbl — TJIABHBI HCTOYHHMK JHEPTHH
opranu3ma. Ponb kupoB B opraHuzme. XOJIECTEPHH H €ro poJib B
3I0pOBBE YeIOBEKAa. MHUHEpAIbHBIC BEIIECCTBA B MPOIYKTaX MUTAHUSA,
numieBbie JoOaBku. COalaHCHPOBAHHOE UTAHUE.

Bbuoaorus

buonoruss — COBOKYHNHOCTh Hayk O HUBOM mpupoae. Meroabl
Hay4HOT'O MO3HaHUs B Ouosoruu. XKuBas npupoja kak 00bEeKT U3y4eHHs
Ononornn. MeTOAbl HCCIENOBAHUS JKMBOMH MPHPOIBI B  OHOJIOTHH.
Omnpenenenne XU3HY (C IPUBJICUCHUEM MaTepHaia U3 pa3zesioB Gu3nuKu
U XUMHH). YPOBHM OPraHM3alMM XWU3HU. VICTOpUS M3y4eHMs KIIETKH.
OCHOBHBIE TOJIOXKEHUS KJIETO4YHOW Teopuu. Kiletka — cTpyKTypHO-
¢dbyHKIMOHANBHAS (3JeMeHTapHast) eqUHUNA Ku3HU. CTpoeHHe KIIETKH.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH »yKapHoT. KierouHoe
saapo. DyHKIUSA sapa: XpaHEHUE, BOCIPOU3BEICHHE U Tepeaada
HacJIeACTBEHHON WH(pOpMAINN, PEryIsanus XHMHUYECKOH aKTHBHOCTH
knetkn. CTpykrypa W (QYHKIMH XpOMOCOM. AYTOCOMBI M IIOJIOBBIC
XpoMocoMbl. buonorudeckoe 3HaY€HHE XHUMHUYECKHX 3JIEMEHTOB.
Heoprannyeckne BemiecTBa B COCTaBe KIETKH. Poib BOAbI Kak
pacTBOpUTENss M  OCHOBHOTO KOMIIOHEHTa BHYTPEHHEHW  Cpensl
OpraHu3MOB. YTJeBoAbl W Jumuasl B Kietke. CTpykTypa w
ouonornyeckue GyHkiuu OenkoB. CTpoeHHE HYKICOTHIOB U CTPYKTYpa
nomunykineotuaubix  neneit JHK u  PHK, AT®. Bupycel u
Oakreprogaru. HeknerouHoe CcTpoeHHME, JKM3HEHHBIH LUKI M €ro
3aBUCHMOCTh OT KJIETOYHBIX (OpM KHM3HU. Bupycsl — Bo30ymurTenu
WHQEKIMOHHBIX 3a0ojeBaHuii; moHATHE 00 OHKOBHpycax. Bupyc
ummyHoneduiura yenoseka (BUY). IIpodunaxrnka BUY-undexnum.
Opramm3sm — enuHOe Iermoe. MHorooOpasue opraHmmoB. OOMeH
BEIICCTBOM M DHEPrueil ¢ OKpyXawleil cpemoil kKak Heo0XOoauMoe
YCIIOBHE  CYIIECTBOBAaHHUSA JKMUBHIX cHCTeM. CIIOCOOHOCTB K
CaMOBOCIIPOM3BE/ICHUI0O — OJHA M3 OCHOBHBIX OCOOCHHOCTEH MXHMBBIX
opranu3MoB. JlemeHue KIETKH  — OCHOBAa pOCTa, pa3BUTHA U
pPa3sMHOXEHMsI OpraHu3sMoB. becronoe  pasmHoxkenue.  IlosoBoid
mpolecc W IOJOoBoe  pa3MHOkeHue.  OIUIoJOTBOpEHHE,  €ro
Ouonornueckoe 3HadeHHe. [loHsATHE 00 WHAMBHIyalbHOM (OHTOTCHE3).
OBOJIIOIIMOHHAST TEOpUSl U €€ pojb B (OPMHPOBAHMH COBPEMEHHOMN
€CTECTBEHHOHAayYHOM KapTuHbl Mupa. Bun, ero xpurepuu. Iomynsnus
KaK CTPYKTypHas eIMHMIA Buaa U 5Boyonuu. CHHTETHYEeCKas: Teopus
9BOJIOUMH. [IBWKyIIME CHJIBI 3BOJIOLMH B COOTBETCTBHU c
CUHTETHYECKOH  TEOpUEeHl  SBOJIIOLUH (CTD). I'enernyeckue
3aKOHOMEPHOCTH 3BOJIIOLMOHHOTO Ipoliecca. Pe3ynapTaTel  3BONIOLHN.
CoxpaHeHne MHOrooOpasusi BHIOB  KaK  OCHOBa  YCTOMYHMBOTO
pasButust Ouoctepsl. [IpuunHbl BBEIMUpaHHUS BHUIOB. bHonOrHuecKuid
mporpecc W OWMOJIOTHYECKHI perpecc. I'MIOTE3BI  TPOMCXOKICHUS
KHU3HH. YCIIOXKHEHHE JKMBBIX OPraHM3MOB Ha 3emiie B IIpolecce
9BOJIIOLMU. AHTPOIIOTEHE3 M €ro 3aKOHOMEpHOCTH. JloKaszaTenbcTBa
POJCTBA YeNOBEKa ¢ MIICKOIHUTAIOIMMI XHUBOTHBIMH. ODKOJIOTHYECKHE
(akTophl aHTPONOTeHe3a: YCIOKHEHHE TOMYJSIHOHHOW CTPYKTYpBI
BHJA, W3TOTOBJICHWE OPYAHH TpyAa, HEepexoJl OT PacTHUTENBHOTO K
CMEUIaHHOMY THINy IIMTaHMs, HCHOJb30BaHue oOrHs. [losiBineHue
MBICIUTEIBHON JIeATEIbHOCTH " WICHOPa3AeIbHOM peun.

T,KP, V¥
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[poucxoxaerne. IkocucteMsl [IpeaMeT W 3amadyu 3KOJOTHH: YICHUC
00 oKojormueckux (akTopax, ydeHHe O cOOoOIIecTBax OpPraHM3MOB,
yueHne o Owuocdepe. Ikomormdeckne (HaKTOpbl, OCOOCHHOCTH WX
BO3ZCUCTBUS. DKOJOrMYecKas XapakTepUCTHKa Buma. [loHsTtue 00
9KOJIOTUYECKUX cucTeMmax. llemn mnwTaHus, TpodUIEeCKHe YPOBHH.
Buoreonenos kak skocucrema. bruoctepa — riobanbHas sKocucrema.
VYuenue B. . Bepuaackoro o 6uochepe. Posb jXHUBBIX OpPraHM3MOB B
6uoctepe. buomacca. buonormyeckuii KpyroBopor (Ha — mpHMepe
KpyroBOpoTa yriepoaa). OCHOBHBIE HamlpaBJICHUsS BO3JEHCTBUS
YelmoBeKa  Ha omochepy.  TpanchopMmaruisi  eCTECTBEHHBIX
9KOJIOTHYeCKHX cucTeM. OCOOEHHOCTH arpodKOCHCTEM (arpoieHo30B).

Tpumeuanue: T — mecmuposanue, P — nanucanue pecpepama, ¥ — ycmuuwiii onpoc, KP — konmponvuas paboma

2.4.2. 3aHATHSA CEMUHAPCKOI0 TUIIA
— HE MPEyCMOTPEHBI

2.4.3. llpakTnueckue 3ausaTus (JlabopartopHbie 3aHATHSA)

®opma
HaumeHnoBanue
Ne HanMeHoBaHue mpakTHYecKHUX (J1a00pPaTOPHBIX) padoT TeKylIero

pasaena KOHTPOJIs
1 2 3 4

1. |Pa3zmea 1. N3ydenne 3akoHa COXpaHEHHUS UMIYJIbCAa W PEAKTHUBHOIO
Mexanuka NMBUKCHHUS.

N3mepenune Bi1aKHOCTH BO3AyXa.

N3mepenne noBEpXHOCTHOIO HATSXKEHUS KUIKOCTH.

Nzyuenne 3akona Oma asis ydacTKa L.

W3yuenue siBiaeHUs 3J€KTPOMAarHUTHOM HHTYKIUU.

2. |Pazmea 2. 3arpsi3HeHHe BOJBI U CIIOCOOBI OYHCTKH BOIBL. OrmpenerneHue
XuMmus JKE€CTKOCTHU BOJHI.

CocraBneHne SJEKTPOHHBIX H 3JeKTporpapudeckux (Hopmyl
ATOMOB XUMUYECKUX IJIEMEHTOB.

OO6mas xapakrepuctuka MeramioB. OOmas xapakrepuctuka| IIP, V, JIP
[JIaBHBIX HOATPYII HEMETAJUIOB Ha IPUMEPE TaJIOT€HOB.

OO0mras XxapaKTEpHUCTHKA YTIIECBOIOPOIOB.

CBolicTBa ¥ TPUMCHECHUE CIUPTOB, KapOOHOBBIX KHCIOT H
CIIOKHBIX 3(hHUPOB.

3. |Pazmea 3. JKuBas mpupoa kKak 00BEKT U3YICHUS OMOJIOTHH.

Buosorus N3ydenue cTpoeHUs paCTUTENBHOM U JKUBOM KIJIETKH.

Opranmsm — eauHOE wenoe. MHOTooOpaswe OpraHM3MOB.
['unore3sl NPOUCXOKICHUS KU3ZHH.

IIP, v, JIP

TP, V, JIP

2.4.4 Copepxkanue camocrositeJbHOM padorel (IIpuMepHasi TemMaTHKa
pedepaToB)
Ilo ¢usuxe
1 . MeTtpounorus B npodeccuun
2 ®usuka B mpodeccuu (3HaueHue QUMK MPU 0OCBOESHUHU TIpodeccun)
3. [TorpemHoCTH U3MEPEHUI
4. CKOpOCTH B IPUPOJIE U TEXHUKE.
5. 'anuneo INanmuiielt — ocHOBaTENb TOYHOT'O €CTECTBO3HAHUS
6. 3HaueHue oTKpbITHH ["anunes
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7. Ucaak HploTOH — co3aarenp KIacCu4ecko Gpu3nuku
8. Cuibl B IpUPOJIE U TEXHUKE
9.YbTpa3ByK U €ro UCMOJIb30BAHUE B MEAUIIMHE U TEXHUKE
10.PagnoakTUBHBIE U3JIYYE€HHS U UX BO3/IEUCTBHUE HA JKUBbIE OPraHU3MBI
1o xumuu
1.BaxkHelimme coeJMHEHUS] METAJIIOB U HEMETAJVIOB B IPUPOJIE U XO3SIMICTBEHHOM
JESITEIIbHOCTH YeJIOBeKa
2. IlpupoaHble UCTOYHUKH YTJIEBOAOPOJIOB
3. Baxnelimue coeIMHEHUSI METAJUIOB U HEMETAJIOB B IIPUPOJIE U XO35HCTBEHHON
JESITEIbHOCTH Y€JI0BEKa
4. Kpucrammyeckue peleTKy BEIIeCTB ¢ Pa3IMUYHbBIMU BUJAMU XUMUYECKOH CBS3H
5. Posib B KJIETKE HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB
Ilo buonocuu
1.Bupycbl — Bo30yauTenu HH(PEKIMOHHBIX 3a00JIeBaHUM
2.Bupyc ummynonedunura yenoseka (BUY). [Mpodunakruka BUY-undexnun
3. I'eHeTnueckne 3aKOHOMEPHOCTH CEJIEKLINU
4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOI00Opa3us U MPOUCXO0KIEHUS KyIbTYPHBIX
pacTeHui
5.I'unoTe3sl IPOMCXOXKICHUS KU3HU
6.I'mobansHbIe M3MeHeHus1 B Orocdepe moj| BIUSIHUEM JIeATeIbHOCTH YeJIOBEeKa

2.4.5 IlepeyeHb y4eOHO-METOAMYECKOr0 o0ecmevyeHHs JJIsi CAMOCTOSITeILHOM
padoThI 00Y4aAKOIIMXCH N0 JUCHUIINHE

CamocrosiTenpHass paboTa yyaliuxcsi sBIseTCS BakHeWed (opmoil yueOHo-
BOCIIMTATEIILHOTO TIPOIIecca.

OcHoBHast 1IeJib CaMOCTOATEIbHOW pabOThl MPH H3YyYEHUU AUCHUILUIMHBI —
3aKpENHUTh TCOPETUUCCKUE 3HAHWS, MOJYYECHHBIE B XOJ JICKIIMOHHBIX 3aHSITHHA, a TaKKe
chopMUPOBaTh MPAKTHUYECKHE HABBIKH IMOATOTOBKU B 00JaCTH €CTECTBO3HAHMUS.

CamocrositenpHass paboTa yd4amuXcs B TMPOIECCE OCBOCHUS AMCIHILIHHBI
BKJIIOYAET:

- I3y4YEHUE OCHOBHOM M JIOTIOJTHUTEILHOM JIUTEPATYPHI IO MIPEIMETY;

- U3ydeHue (KOHCIIEKTUPOBAHUE) BOIPOCOB, BBI3BIBAIONIMX 3aTPYIHEHUS TPU HX
U3Y4YCHHH,

- paboTy € ANMEKTPOHHBIMH YI€OHBIMU PECypCaMu;

- U3y4YEHUE MaTepuasoB MEPUOINYECKOI MeuaT, HHTEPHET PEeCypCoB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOAATOTOBKY K MPAKTUYECKUM U JaO0OPATOPHBIM 3aHSITHSIM,

- BBITIOJIHEHUE JOMAITHUX 3/ IaHUM.

HaumenoBanue Ilepedens yaeOHO-METONMYECKOTO 00SCIICUECHUS JUCITUTUIMHEI 10 BBITOJIHEHUIO
paszeina, TEMbI CaMOCTOSITETThHON paOOTHhI

Paznen 1. ®usuka
EctectBo3nanme. 10 kmacc. baszomwiit yposenb: yueOnmk / O. C. TIabpumemsn, WU. T.
Octpoymos, H. C. Ilypsimiera, C. A. Ciankos, B. 1. CuBornazos. - 4-¢ u3j., crep. - Mocksa
: Jpoda, 2016. - 335 c.
MexaHuka EcrectBo3nanme. 11 kiacc. ba3zoBelii ypoBHb: yueonuk / O. C. ['adbpuensn, 1. I'. Octpoymos,
H. C. IlypeimeBa u gmp. - 2-e w3a., wucop. - Mocksa: J[poda, 2014. - 334 c.
Merenun, A.Jl. EcrecTBo3HaHme: ydeOHOe mocoOHe IUisi CTYACHTOB OOpa30BaTENbHBIX
yupexJeHuil cpenuero npodeccronanbHoro odpazosanus / A. JI. [lerenun, T. H. Taesa, A.
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JI. Bpennep. - M. : POPYM, 2013. - 254 C

MonekynsipHas
¢uznka
TEPMOJIMHAMUKA

[EcrectBo3nanme. 10 xmacc. bazoBwlit ypoBenb: yueOnuk / O. C. T'abpuensn, U. T.
Octpoymos, H. C. ITypeimesa, C. A. Cnankos, B. 1. CuBormnazos. - 4-e u3j., ctep. - MockBa
: Apoda, 2016. - 335 c.

[EcrectBo3Hanme. 11 knacc. bazosslit ypoBHb: yuebnuk / O. C. ['abpuensn, U. I'. Octpoymos,

" c [ypermeBa u gp. - 2-e w3n., uchp. - MockBa: [poda, 2014. - 334 c.

[erenmnn, A.JI. EcrtecTBo3HaHue: y4yeOHOe NoOcoOME Uit CTYAEHTOB 00pa3oBaTeNIbHBIX
yapexaeHuil cpeaaero npodeccruonansHoro oopasosanus / A. JI. Ilerennn, T. H. 'aeBa, A.
JI. Bpennep. - M. : DOPYM, 2013. - 254 ¢

DNEeKTPOAMHAMHUKA

EcrectBo3nanme. 10 kinacc. basoBbii ypoBens: ywueOnuk / O. C. T'abpuensa, U. T.
Octpoymos, H. C. [Typsimesa, C. A. Crankos, B. 1. CuBormnasos. - 4-e u3s., crep. - Mocksa
: Apoda, 2016. - 335 c.

EcrectBo3nanue. 11 xiacc. ba3oBeiit ypoBub: yueonuk / O. C. 'adbpuensn, U. I'. Octpoymos,
H. C. IlypermeBa w np. - 2-e m3a., wucnp. - Mocksa: /[poda, 2014. - 334 c.
[erennn, A.JI. EcrtectBo3HaHue: y4yeOHOe NoOcoOHME Uil CTYAEHTOB 00pa3oBaTelIbHBIX
yapexaeHuii cpeanero npodeccruonansHoro oopasosanus / A. JI. Ilerenun, T. H. Taea, A.
JI. Bpennep. - M. : ®OPYM, 2013. - 254 ¢

CtpoeHue aToMa u
KBaHTOBas (PU3UKa

EcrtectBoznanme. 10 xnacc. ba3zoBbriit ypoBenb: yueOHuk / O. C. I'abpuenss,

. T'. Ocrpoymos, H. C. Typeimesa, C. A. Cnaaxos, B. Y. Cusornasos. - 4-€ usj., cTep. -
Mocksa : [Ipoda, 2016. - 335 c.

EctecrBo3nanme. 11 kmacc. ba3ossril ypoBHs: yuebnuk / O. C. I'abpuensn, . I'. Octpoymos,
H. C. IlyppmmeBa u nap. - 2-e u3x., ucmnp. - Mocksa: [lpoda, 2014. - 334 c.
[Terenun, A.Jl. EcrectBo3HaHue: ydeOHOE MOcoOMe sl CTYISHTOB 0O0pa30BaTENbHBIX
yapexaeHuil cpeanero npodeccruonansHoro oopasosanus / A. JI. Ilerenun, T. H. TaeBa, A.
JI. Bpennep. - M. : ®OPYM, 2013. - 254 ¢

DBOIIOLS
Bcenennoit

EcrectBo3nanme. 10 knacc. basoBblii ypoBens: yueonuk / O. C. T'abpuwensa, U. T.
Octpoymos, H. C. [Typrrimesa, C. A. Crankos, B. 1. CuBornasos. - 4-e u3s., crep. - Mocksa
: dpoda, 2016. - 335 c.

EctecrBo3nanme. 11 kmacc. ba3ossrit ypoHs: yuebnuk / O. C. I'abpuenss, . I'. Octpoymos,
H. C. IlypemmeBa u gap. - 2-e wu3m., ucmp. - Mocksa: [lpoda, 2014. - 334 c.
[erenunn, A.JI. EcrtecTBo3HaHue: ydeOHOE NOCOOHME Uil CTYAEGHTOB 00pa30BaTENIbHBIX
yapexaeHuil cpeqnero npodeccruonansHoro oopasosanus / A. JI. Ilerenun, T. H. TaeBa, A.
JI. Bpennep. - M. : ®OPYM, 2013. - 254 ¢

Paznea 2. Xumus

OCHOBHBIEC HOHATHS
1 3aKOHBI XUMHUH

EcrecrBo3nanme. 10 kmacc. bazoBeiii ypoBenb: yueOnuk / O. C. TI'abpuensn, U. T.
Octpoymos, H. C. ITyprerimesa, C. A. Crankos, B. 1. CuBornasos. - 4-¢ u3j., crep. - Mocksa
: Apoda, 2016. - 335 c.

EctecrBo3nanme. 11 kmacc. ba3ossrit ypoHs: yuebnuk / O. C. I'abpuenss, . I'. Octpoymos,
H. C. Ilypsimesa u ap. - 2-¢ u3M., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.

Hxonnukosa,H. U. KoHuenuuu coBpeMEHHOTO €CTECTBO3HAHMS [DJIEKTPOHHBIA pecypc] :

yue0. mocobue / H. . UkonnukoBa. — M. : IOuutu-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

Bopna. PactBopbl

EcrectBo3nanme. 10 kmacc. basoBbii yposens: yueOnuk / O. C. T'abpumenmsa, U. T.
Octpoymos, H. C. Ilypsimiesa, C. A. Ciankos, B. 1. CuBoriazos. - 4-¢ u3j., crep. - Mocksa
: Apoda, 2016. - 335 c.

EctectBo3nanue. 11 knmacce. basossrit ypoHb: yueOHuk / O. C. ['abpuensy, 1. I'. Octpoymos,
H. C. Ilypsitiesa u ap. - 2-e uzn., uctp. - Mocksa: Jpoda, 2014. - 334 c.

Hxonnukoa,H. Y. KoHuenuuu coBpeMeHHOT0 eCTeCTBO3HaHUsI [ DIIEKTPOHHBIN pecypc] :
yue6. mocodue / H. Y. Ukouuukosa. — M. : FOuuTn-lana, 2015. —287 c. — ISBN 978-5-238-
01421-0. — URL:

EctectBo3nanme. 10 kmacc. bazomwiit yposenb: yueOnmk / O. C. Tabpumemsn, WU. T.
Octpoymos, H. C. Ilypeimesa, C. A. Cnaakos, B. Y. CuBorna3zos. - 4-e u3j., ctep. - MockBa
: Apoda, 2016. - 335 c.

Xumueckue EctecrBo3nanue. 11 knacc. basosblit ypoBHb: yueOnuk / O. C. ['abpuensn, 1. I'. Octpoymos,
peaxiim H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucnp. - Mocksa: JIpoda, 2014. - 334 c.
Hxonnukoa,H. Y. KoHuenuuu coBpeMeHHOro ecTeCTBO3HAHUs [ DIEKTPOHHBIN pecypce] :
yue0. nocooue / H. U. Ukonnukosa. — M. : FOuutu-/ana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
Kaccuduranmus EcrectBo3nanme. 10 kmacc. basoBbii ypoBens: yueOnuk / O. C. Tabpuwensn, W. T.
Octpoymos, H. C. Ilypeimesa, C. A. Cnankos, B. 1. CuBornazos. - 4-e u3j., ctep. - MockBa
HEOPraHUYECKUX

: Jipoda, 2016. - 335 c.
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COoeINHEHN EcrectBo3nanme. 11 knacc. bazoBslii ypoBHb: yueonnk / O. C. 'abpuensn, 1. I'. Octpoymos,
H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucmp. - Mocksa: JIpoda, 2014. - 334 c.
Uxkonnnkosa,H. 1. Konnenmu coBpeMeHHOTO eCTeCTBO3HAHUS [ DIIEKTPOHHEIH pecypc] :
yue0. nocooue / H. Y. UkonnukoBa. — M. : FOuuTH-/ana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. - URL:
EctectBo3nanme. 10 kmacc. ba3omwii ypoBenp: yueOnmk / O. C. TIabpumemsn, WU. T.
Octpoymos, H. C. ITypsimiera, C. A. Cinankos, B. 1. CuBornazos. - 4-¢ u3j., crep. - Mocksa
MeTams! i : Jpoda, 2016. - 335 c. §
HEMETALILL EcrectBo3nanme. 11 kiacc. bazoBelii ypoBHb: yueonuk / O. C. 'abpuensn, 1. IT'. Octpoymos,
H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucnp. - Mocksa: JIpoda, 2014. - 334 c.
Hkonnnkosa,H. M. KoHnennuu coBpeMEHHOTO €CTECTBO3HAHUS [ DJIEKTPOHHBIH pecypc] :
yue0. nocooue / H. Y. Ukonnukosa. — M. : FOuutu-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EctectBo3nanme. 10 kmacc. bazoBwiit yposenb: yueOnmk / O. C. Tabpumemsn, WU. T.
Octpoymos, H. C. [lypseimesa, C. A. Cnankos, B. 1. CuBornazos. - 4-¢ u3j., crep. - Mocksa
: Apoda, 2016. - 335 c.
EcrectBo3nanme. 11 kimacc. basossiii ypoBHb: yueonuk / O. C. I'abpuenss, U. I'. Octpoymos,
YTi1eBoz10poak! H. C. IlypsiieBa u ap. - 2-¢ U3n., ch}g., - Moc}lga: Hpoda, 2014, -%34 c. o
Nxkonnnkosa,H. 1. Konnenuu coBpeMeHHOTO €CTeCTBO3HAHUS [ DIIEKTPOHHEIH pecypc] :
yue0. mocooue / H. Y. UkonnukoBa. — M. : FOuutu-/ana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EctectBo3nanme. 10 kmacc. baszomwiit yposenb: yueOnmk / O. C. TIabpumemsn, WU. T.
Kucnopoacoaepxa Octpoymos, H. C. Ilypsimiera, C. A. Cinankos, B. 1. CuBornazos. - 4-¢ u3j., crep. - Mocksa
: Hpoda, 2016. - 335 c.
re u .
EctecrBo3nanme. 11 knacce. basossrit ypoHb: yueOnuk / O. C. ['abpuensy, 1. I'. Octpoymos,
asoTcoNCpRAIC Iy o [lypsitesa u ap. - 2-¢ u3f., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.
OpraHIeCKHC Hxonnukoa,H. Y. KoHuenuuu coBpeMeHHOro eCTECTBO3HAHMS [ DIEKTPOHHBIN pecypc] :
BEIIeCTBa

yue0. mocooue / H. U. UkonnukoBa. — M. : FOuuTH-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

XuMUS ¥ KU3HB.
Xumus B ObITY

EctectBo3nanme. 10 kmacc. bazoBwiit yposenb: yueOnuk / O. C. TIabpuemsn, WU. T.
Octpoymos, H. C. [lypsimiera, C. A. Cinankos, B. 1. CuBorna3sos. - 4-¢ u3j., crep. - Mocksa
: Apoda, 2016. - 335 c.

EcrectBo3nanme. 11 knacc. bazoBslii ypoBHb: yueonnk / O. C. 'abpuensn, 1. I'. Octpoymos,
H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucnp. - Mocksa: JIpoda, 2014. - 334 c.

Hkonnnkosa,H. W. Konnennu coBpeMEeHHOTO eCcTeCTBO3HAHUS [ DJIEKTPOHHBIN pecypce] :
yue0. nocooue / H. Y. Ukonnukosa. — M. : FOuuTu-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. - URL:

Pa3pgen 3. buogorus

Metoap!l I03HaHUSA B
OHoJIOTHHA

EctectBo3nanme. 10 kmacc. bazomwiit yposenp: yueOnmk / O. C. TIabpumemsn, WU. T.
Octpoymos, H. C. [lypsimiea, C. A. Cinankos, B. 1. CuBormnazos. - 4-¢ u3j., crep. - Mocksa
: Apoda, 2016. - 335 c.

EctecrBo3nanme. 11 knacce. basossrit ypoHb: yueOnuk / O. C. ['abpuensy, 1. I'. Octpoymos,
H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucnp. - Mocksa: [Ipoda, 2014. - 334 c.

Crpenpauk,O. H. EcrecTBo3Hanue [DneKTpoHHEIH pecypc]: yueonoe nocobue s CIIO / O.
H. Crpenpuuk. — M. : U3natennctio FOpaiir, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F584+#page/1

EctectBo3nanme. 10 kmacc. ba3omwii ypoBenp: yueOnmk / O. C. TIabpumemsn, WU. T.
Octpoymos, H. C. [lypseimiea, C. A. Cnankos, B. 1. CuBornazos. - 4-¢ u3j., crep. - Mocksa
: Apoda, 2016. - 335 c.

Knerka EcrectBo3nanme. 11 kiacc. bazoBelii ypoBHb: yueonuk / O. C. 'abpuensn, 1. IT'. Octpoymos,
H. C. IlypsimieBa u ap. - 2-¢ u3f., ucnp. - Mocksa: JIpoda, 2014. - 334 c.
Crpensruk,O. H. EcrecTBo3HaHNE [ DIeKTpOHHBIH pecypc]: yaebroe mocobue must CIIO / O.
H. Crpenpuuk. — M. : U3natennctio FOpaiir, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584+#page/1
EctectBo3nanme. 10 kmacc. baszomwiit yposenb: yueOnmk / O. C. Tabpumemsn, WU. T.
Octpoymos, H. C. Ilypsimiera, C. A. Cinankos, B. 1. CuBornazos. - 4-¢ u3j., crep. - Mocksa
: Apoda, 2016. - 335 c.

Opranuam EcrectBo3nanme. 11 kiacc. bazoBblii ypoBHb: yueOHuk / O. C. I'abpuensn, 1. I'. OctpoymoB,

H. C. Ilypsitiesa u ap. - 2-e usn., ucnp. - Mocksa: Jlpoda, 2014. - 334 c.

Crpenpauk,O. H. EcrecTBo3Hanme [DneKTpoHHEIH pecypc]: yueonoe nmocobue s CITO / O.
H. Crpenpuauk. — M. : U3patenncto FOpaiir, 2017. — 223 ¢. - URL.: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F5844#page/1
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https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1

EcrectBo3nanme. 10 kmacc. basoBbii yposens: yueOnuk / O. C. T'abpumensa, U. T.
Octpoymos, H. C. ITypeimesa, C. A. Cnankos, B. 1. CuBormnazos. - 4-e u3., ctep. - MockBa
: Apoda, 2016. - 335 c.

Bun EctectBo3nanue. 11 xiacc. ba3oseiit ypoBub: yueonuk / O. C. 'abpuensn, U. I'. Octpoymos,
H. C. Ilypsitiesa u ap. - 2-e usn., uctp. - Mocksa: Jlpoda, 2014. - 334 c.

Crpenbnuk,O. H. EcrecTBo3Hanue [ IIEKTpOHHBIN pecypc]: yaeoHoe mocobue mis CIIO / O.
H. Crpenpuuk. — M. : U3patennctio FOpaiir, 2017. — 223 ¢. - URL.: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F584+#page/1

EcrectBo3nanme. 10 kiacc. basoBbiii ypoBens: yueOnuk / O. C. T'abpumensa, U. T.
Octpoymos, H. C. Ilypeimesa, C. A. Cnankos, B. W. CuBormnazos. - 4-e u3j., ctep. - MockBa
: Apoda, 2016. - 335 c.

DKOCHCTEMBI EcrectBo3nanue. 11 xiacc. ba3oseiit ypoBub: yueonuk / O. C. 'abpuensn, U. I'. Octpoymos,
H. C. Ilypsimesa u ap. - 2-e u3n., uctp. - Mocksa: [Ipoda, 2014. - 334 c.

Crpenpruk,O. H. EcrecTBo3HaHUE [ IEKTpOHHBIN pecype]: yaebHoe mocobue mis CI1O / O.
H. Crpenpauk. — M. : UsmarensctBo IOpaiit, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F5844#page/1

Kpome mepednciieHHBIX HMCTOYHUKOB —YYaIMMCA MOXKET BOCIOJIB30BaThCS
MOMCKOBBIMHU CHCTEMaMH ceTu MIHTepHET 1o Teme caMOoCTOATENbHOM paboThl.

s OCBOEHUSA JUCLHUTUIAHBI U CaMOCTOSITEIbHOT O BBITTOJTHEHUS
MPEeTyCMOTPEHHBIX Y4eOHOM TporpaMMoil Kypca 3aJaHuil MOXKET OBITh HCIOJB30BAHO
cieayrollee yaeOHO-METOUYECKoe 0OecTieueHue:

-METOJINYECKHE PEKOMEH ALY K BBITIOJTHEHHUIO J1a00paTOPHBIX padoT;
-METOANYECKUE PEKOMEH MU K CAMOCTOSITEIbHON padoTe.

Hauanom opranusaruu 1000 caMOCTOATENEHON paboThI TOMKHO OBITh IPHUBUTHE
HABBIKOB U YMEHMI IPaMOTHON paboThI ¢ yueOHON U HAYyYHOU JIUTEpaTypor. IToT
MpoLecc, B IEPBYIO OUEPEb, CBA3AH C HAXMKIEHUEM HEOOXOIUMOM /1JIsl YCIIEIIHOTO
OBJIa/ICHUS1 y4eOHBIM MaTepUAJIOM JIUTEPATYpOil. YUaluiicst T0KeH yMeTh
NOJIb30BaThCs POHIaMU OMOIMOTEK U CIIPABOYHO-OMOIMOrpaduueCKUMH U3IaHUSIMHU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jlnst u3ydeHusl eCTeCTBO3HAHMSI IPeyCMaTpUBAETCs UCIOJb30BaHUE B Yy4eOHOM
Opolecce AakTUBHBIX M HMHTEPAKTUBHBIX (OpPM  MPOBEJIEHUS ayAUTOPHBIX W
BHEAYJUTOPHBIX 3aHATUI C 1IeNbl0 (OPMHUPOBAHUS U Pa3BUTHUS NPOPECCHOHAIBHBIX
HaBBIKOB 00YYaIOIINXCS.

B mpornecce oOyuenust mpuMeEHSIOTCS 00pa30BaTeNbHBIE TEXHOJIOTUN JIMYHOCTHO-

NeATeTLHOCTHOTO,  pa3BUBAIOIIEr0 W mpobsemHoro  oOydenus.  OOs3arencH
71a00paTOPHBIN IPAKTUKYM I10 pa3jesiaM JUCITUTUIAHEI.

B ywueOGHOM mporecce Hapsmy C TPaAWIMOHHBIMH  00pa30BaTeIbHBIMHU
TEXHOJIOTHUSIMUA  HWCIOJB3YIOTCSI  KOMIBIOTEPHOEC  TECTUPOBAHHME,  TEMAaTHYCCKUC

MMpE3CHTAllNH, MHTCPAKTUBHBIC TCXHOJIOI'HH.

3.1.00pa3oBaTesibHbIC TEXHOJOTMH MPU NPOBEACHUH JIEKIHUI

Koua.
Ne Tema Bujnl nprMensieMbIX 00pa30BaTeIbHBIX TEXHOJIOTHI
qac
1. | Mexanuka AynmuoBH3yalbHAsT TEXHOJIOTHS, IIPOOJIEMHOE H3JI0KEHHE 2*
MouJekynsipnasi pu3uka u
2 yJuIp 4 [IpobnemMHOE H3MIOKEHHE 2
TePMOAUHAMMKA
3 | DieKTpoAHHAMHUKA [Ipo6nemMHOE U3M0XKEHHE 4
CTpoeHue aTOMa M1 KBAHTOBAas
4 psmKa AynmnoBu3yabHasi TEXHOJOTHS, IIPOOIIEMHOE H3II0KEHHE 2
5 OCHOBHBIE TOHATHS H 3aKOHBI AynuoBH3yaibHasi TEXHOJIOTHS, TPOOJIEMHOE U3JI0KCHHUE, ox
XUMHH JIEKUHs - JUCKycCHs™
6 | Boma. PactBopnl [TpobnemHoe n310XEHNE 2
7 | Xumudeckue peaKkiun AynnoBu3yanbHasi TEXHOJIOTHS, IIPOOIIEMHOE H3II0KEHHE 2
8 | MeTa/wmIbl H HEMETALIBI [IpoGremMHOE M3MOKEHHE 2
Yraesogopoast
9 Aopoa [Ipo6iieMHOE H3II0KEHHE 2
Kucnopoacoaepxamue u
10 | a3orcomep:kaimue opraHuvecKue AynnoBu3yalibHasl TEXHOJIOTHS, JICKIIMS-TUCKYCCHUST* 4*
BelllecTBa
11 | Xumus u xku3Hb. XuMus B GbITY IIpobnemHoe U3N0XKEHUE 2
AynmnoBu3yanbHasi TEXHOJIOTHS, IIPOOIIEMHOE H3II0KEHHE
12 | Meroanl no3HaHUs B OHOJIOTHH Y 4 - 1P % ’ 2*
JIEKIUS - IUCKYCCHS
13 | Knerka AynuoBH3yalibHAsT TEXHOJIOTHSL, IIPOOIIEMHOE H3JIOKEHHE 4
14 | Opranusm IpoGieMHOE U3JI0KEHHE 4
15| Bun AynroBu3yalbHAsE TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE 2
16 | Dxocucrembl AynnoBu3yanbHasi TEXHOJIOTHS, IIPOOIIEMHOE H3II0KEHHE 2*
HWroro no kypcy| 38
B TOM YMCJI€ UHTEPAKTUBHOE 00yuenue*| 10

18




3.2.00pa3oBaTe/1bHbIC TEXHOJOTHH NPH NPOBEACHUU NPAKTHYECKUX 3aAHATHI

(madopaTopHbIX padoT)

Ne | Tema 3ansTus Buabl npuMensieMbIx 00pa3oBaTeIbHbBIX Ko
TEXHOJIOT Ui yac
1 | M3y4enue 3akoHA COXpaHEHUS HMITYIIbCA U Jmckyccust o TEOPETUIECKHM BOIIPOCaM. 2
PEaKTUBHOT'O JIBHKCHHUS Pemenue 3a1a4 MHAUBUAYATBEHO

2 | M3mepeHwne BIQKHOCTH BO3IyXa KpyrJis1ii ¢TI IO TEOPETHYECKUM BOTIPOCaM 2
Pemenne 3aga4 UHIUBUAYAJIbHO

3 | M3MepeHue OBEPXHOCTHOTO HATSHKEHHUS Jluckyccus 1o TeopeTuYecKUM BOIIpocam 2%

KHUJIKOCTH Pemenne 3a1a4 MHAVBUAYAIBHO C IPYIIOBBIM
00CyXICHHEM

4 | M3yuenue 3akoHa OMa JUIs ygacTKa LEnH [Ipecc-xoHpepeHnns 1Mo TeOpeTHIECKUM 2%
BOIIPOCAM.

Pemrenne 3a1a4 MagbIMK TPyNIIaMA
5 |H3y4yeHne sSBIEHUS dIEKTPOMArHUTHON Hrposoe 3ansTHe Ha MoAensaX. Pemenue 3anau 2
HWHYKLIUH
6 | KonrponbHas paboTa 1o reme «Du3nKa» Pemenve 3a1a4 MHAUBUAYAIBHO 2
7 |3arpsi3HEHUE BOJBI U CTIOCOOBI OYMCTKH BOJIHI. JucryT mo TeopeTHIecKuM BOIIpocam 2*
OnpeneneHne KecTKOCTH BOJIBI Pewrenvie 3a1a4 MHAMBUAYAIBHO C IPYIIOBBIM
00CyX/IeHIeM UTOTOB
8 | CocraBieHue dIEeKTPOHHBIX U JucnyT 1o TeopeTHYecKUM BOIIpocaM 2*
ayIeKTporpapuyeckux GopMya aTOMOB Pemrenne 3a1a4 MHAVBUAYAIBHO C IPYIIIIOBBIM
XUMHUUYECKHX JIIEMEHTOB 00CYXZIeHHEM UTOTOB

9 | O6uias xapakTepucTuka MetaiioB. Oomas Macrep-Kkiacc cenuaimcra, padbora MajbIMU 2
XapaKTepUCTHKA TJIaBHBIX IOATPYIIIT HEMETAIUIOB | TPYyIIIaMHU
Ha NpUMepe rajloreHoB.

10 | OOmas xapakTepUCTHKA YTICBOJOPOIOB JucyT mo TeopeTHIecKuM BOIIpocam 2
Pewenue 3a1a4 HHAUBUIYaIbHO C IPYNIIOBBIM
00CyX/IeHIEM UTOTOB

11 | CgoiicTBa M NMPUMEHECHHS CIIHPTOB, AHanmu3 KOHKPETHBIX CUTyalui 2

KapOOHOBBIX KHCJIOT M CJOXKHBIX 3(pUpOB.

12 | KonTpombHas paboTa 1o TeMe «XuMHD» Pemenvie 3a1a4 MHAMBUAYATBHO 2

13 | XKuBas npupoa Kak 00beKT U3yIeHUs OnOIIoruH | JJUCKYCCHS TI0 TEOPETHISCKIM BOIPOCaM 2*
Pemrenve 3a1a4 MHAMBUAYAIBHO C IPYIIIIOBBIM
obcyxIeHneM

14 | zyueHue CTpOCHUS PACTUTEIBHOM 1 )KUBOTHOW | AHANN3 KOHKPETHBIX CUTYAI[HH 2

KIIETKA
15 | Opranmsm — eauHoe menoe. MHorooopasue Pemenne cutTyaTHBHBIX U IPOU3BOICTBEHHBIX 4*
OpraHu3MOB 3a1aq
16 |I'mmoTe3bl IMPOUCXOXKICHUS KHU3HU. AHanmu3 KOHKPETHBIX CUTyalui 2%
17 | KonTponsHas paboTa no teme «brosorus» WunuBuyansHOe penieHne 3a1aq 2
Hroro mo kypcy 34
B TOM YHCJI€ HHTEPAKTHBHOE 0OyueHne™ 14*
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4. YCJIOBHUSI PEAJIN3AIIAN TIPOTPAMMBI YYEFHOM JUCIIUILIVHBI

4.1 MaTtepuaJjbHO-TeXHHYeCKas 0a3a, He00X0AMMAas JJIsl OCYIEeCTBJICHUS
00pa30BaTEJLHOIO MPOLECCA MO IMCUUILIHHE

Peanuzanusa yyebHol nuctuiuinHbl EcTecTBO3HaHUE TpeOyeT HaIMUUS y4eOHOTO
KaOWHeTa Ui TPOBEIACHUS TEOPETUYECKUX M MPAKTHUECKUX 3aHATHH U 1a00paTopuio
COOTBETCTBYIOIIETO MPOuIIs.

Peanuzanus  yuyeOHOW  JWCHMIUIMHBI ~ OCYHIECTBISIETCST B CHEIUAIBHO
000py/IOBaHHOM KaOWMHETE eCTeCTBEHHOHAYYHBIX IHCIMIUIMH, KOTOPBHIH BKIIOYAET B
ceost:

- MYJIbTUMEMA KOMIUIEKT (MYJIbTHUMEIUAIPOSKTOP U IKpaH),
- KOMITBIOTED,

- 70cKa yaeOHas,

- ydeOHast MeOeb.

YueOHO-MeTOIM4YECKOe o0ecTieyeHue:

PaGouas yaebHast mporpamma

@DOH/T OLIEHOYHBIX CPEJICTB

Y4eOHUKHU

Mertonnyeckue pazpaboTKy K 3aHSATUSIM

JnnakTuueckuid pa3aaTOuHbIN MaTepran

Kaprouku-3aganusi, TeCTOBBIC 3a/1aHUS

JleMOHCTpalMOHHbIE MaTepuabl (MyJIbIUMEANITHbIE TPE3EHTALUH, BU1EO(UIbMBI)
KomriekT yueOHOo-HaATIIIHBIX TOCOOUH 10 (hU3UKe, XUMHH, OMOJIOTUN
KoMriekT mopTpeToB yueHbIX

MexayHapoHas cucTeMa U3MEpPEHUS €IMHHUIL

KoMIiek Tl 1IeMOHCTpallnOHHBIX TPUOOPOB

KoM1iekTel npubopoB /1715 NpoBeAeHUs 1a00paTOPHBIX U MPAKTUUECKUX padboT
KoMriek el miakatoB

DNEeKTpOHHBIE yueOHbIe TOCOOus 10 PU3UKE, XUMUU, OUOJIOTHH

4.2 TlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 o0ecreyeHus!
1. 7-zip (munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mureH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (srreH3Ms -

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

4. Apache Open Office (muniensus - http://www.openoffice.org/license.html)

5. Free Commander (sueH3us
https://freecommander. com/ru/%dO%bb%dO%bS%d1%86%d0%b5%d0%bd%d0%b7%d
0%hb8%d1%8f/)

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

7. Libre Office (B cBoG01HOM J0CTYIIE)

8. Mozilla Firefox (nuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HEPEYEHb OCHOBHBIX U AOINIOJIHUTEJbHBbBIX
NHOOPMAIMOHHBIX HCTOYHUKOB, HEOBXOAUMBbIX JJIsA
OCBOEHUA INCIMITJIMHBI

5.1 OcHoBHas UTEpPaTypa
1. EcrectBo3nanue. 10 knacc. ba3ossiit ypoBenb: yuebnuk / O. C. I'abpuensn, U. I'.
Octpoymos, H. C. Ilypsiuesa, C. A. Cnaakos, B. . CuBornasos. - 4-e u3a., crep. -
Mockasa : [lpoda, 2016. - 335 c.
2. EctectBo3nanue. 10 knacc. bazoBeiit yposens: yuebnuk / O. C. 'abpuensu, U. T
Octpoymos, H. C. Ilypsiuesa, C. A. Cnagkos, B. 1. CuBornasos. - 4-e u3a., crep. -
Mockaa : JIpoda, 2014. - 335 c.

3. EctectBo3nanue. 11 knacc. bazoBblit ypoBHb: yueonuk / O. C. I'abpuensn, U. I'.
Octpoymos, H. C. Ilypsimiesa u ap. - 2-e u3f., uctp. - Mocksa: [poda, 2014. - 334 c.
4. Otroukuii, I'. I1. EcrecTBo3Hanue [DneKTpoHHBINA pecypc]: y4eOHUK U MPaKTUKYM

s CITO / T'. T1. Otroukwutit ; mox pen. I'. H. Ky3smenko. — M. : U3natensctBo FOpaiit,
2018. — 380 c. —URL.: https://biblio-online.ru/viewer/F5581E9D-E64A-4BD4-B1DF-
0CC14DE1DD5A#page/1

5.2 lonoJiHUTEJIbHAS JIATEPATYypa
1. UxonnukoBa, H. M. KoHuenuuu cOBpPEMEHHOIO €CTECTBO3HAHUS [DIEKTPOHHBIN
pecypc] : yue6. mocobue / H. . UkonnukoBa. — M. : FOuurtu-/lana, 2015. — 287 c. —
ISBN 978-5-238-01421-0. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book id=115158
2. Ctpenpauk,O. H. EcrecTBo3Hanne [1eKTpoHHBIN pecypc]: yueOHOoe mocodue s
CIIO / O. H. Crpenpauk. — M. : UznmatensctBo IOpaiit, 2018. — 223 c. - URL:
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1
3. Konnenmuu coBpeMEHHOTO €CTeCTBO3HAHUSA[ DIIEKTPOHHBIN pecypc]: | yU4eOHHK NS
CIIO / B. H. JlaBpunenko [u ap.] ; noxa pen. B. H. JlaBpunenko. — 5-e uza., nepepad. u
gon. — M. : WzpmarenbctBo IOpaiit, 2018. — 462 c. - URL: https://biblio-
online.ru/viewer/EA2D2BD2-229D-4C25-A93C-11677DFE04E7#page/1
4.  CwmupnoBa, M. C. EcrecTBo3HaHuE [ DIEKTPOHHBIN pecypc]: ydeOHUK U PAKTUKYM
mis CIIO / M. C. CmumpaoBa, M. B. Hexmogosa, T. M. CmupuoBa. — M. :
WzpatensctBo  Opanit, 2016. — 363 c¢. - URL: https://biblio-
online.ru/viewer/DABC105B-3C8A-41D2-87C8-DF9A5014641A#/
5. EctectBOo3HaHMe [DneKTpoHHBINH pecypc]: yuebnoe mocodbue / T.I1. Tpymuna, O.E.
Caenko, O.B. ApytionsH. — Mocksa : KuoPyc, 2017. — 364 c. — CIIO. - URL:
https://www.book.ru/book/921621/view2/1

5.3 Ilepuoanyeckue U3IaHusA
1. Bompocsi ectectBo3nanus. — URL: https://e.lanbook.com/journal/2310#journal_name
2. YdeOHbI SKcTIepuMeHT B oOpazoBanuu. — URL:
https://e.lanbook.com/journal/2335#journal_name
3unanue-cuia. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=220412.
KeanTuk. — URL: https://e.lanbook.com/journal/2409#journal _name
Hayka u xxu3nb. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=441231.
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5.4. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIUOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /ISl OCBOEHUS TN CUMILINHBI

1 OBC «Yuupepcuterckas oudanoreka ONLINE». — URL: www.biblioclub.ru
2 ObC m3narenscrBa «Jlanby». — URL: https://e.lanbook.com

3. 9BC «Opaiit». — URL: http://www.biblio-online.ru/

4. 9BC «BOOK.ruy https://www.book.ru
5
6.
U

OBC «ZNANIUM.COM)» www.znanium.com

DNEeKTPOHHBIH KaTajor Hayunoii O1OIMOTEKH KyoI'Y. —
RL:http://212.192.134.46/MegaPro/Catalog/Home/Index
7. OnekTpoHHass  OubOnuotexka  «M3pmatenbckoro  goma  «I'peOCHHHKOBY -
URL:www.grebennikon.ru
8. Hayunas 3JEKTPOHHAs oubnuoreka (H3B) «eLibrary.ru. -
URL:http://www.elibrary.ru
Q. basbl nannbix kommanuu «Mct Beroy. - URL:http://dlib.eastview.com

10.  Jlextopuym TB». - URL.: http://www.lektorium.tv/

11. HamumonanpHas snekTpoHHas oudnuoreka «HIby». - URL:http://H36.pd/

12.  KubepJlenunka: Hay4yHas AJIEKTPOHHAs OoubmmoTeka. — URL:
http://cyberleninka.ru/

13. EawHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam : (enepanbras HWC
cBoboHoro gocryna. — URL: http://window.edu.ru.

14.  CnpaBouHo-nipaBoBas cuctema «Koncynprant [Lmrocy - URL
http://www.consultant.ru
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6. METOANYECKHUE YKA3AHUSA OBYYAIOIIIUMCH IO
OCBOEHMUIO JUCHHUITJIMHBI

OOyuaromuecs Il MOJHOIIEHHOTO OCBOEHUS yueOHOro kypca «EcTecTBo3HaHne»
JOJDKHBI  COCTABJIATh KOHCIEKTBl Kak IIpd IMPOCIYIIMBAHUU €ro TEOPETHYECKOU
(JIEKIIMOHHOM) YacTH, TaK U MPHU MOATOTOBKE K MPAaKTHUECKUM 3aHATHAM. JKenarenbHo,
9TOObl ~ KOHCHEKTHl  JIKIMH M  CEMHHApOB  3alKCHIBAJIMCh B  JIOTUYECKOM
MOCJIEIOBATEIbHOCTH U3YyYEHUsl Kypca U COAECPKAIUCh B OHOM TeTpaau. ITo 00ecreyuT
Oosiee MONHYIO TMOATOTOBKY, KaK K TEKYIIUM Y4YeOHBIM 3aHATHSM, TaK U CECCHOHHOMY
KOHTPOJIIO 3HAHUH.

CamocrostenbHass ~ pabora  sABIseTCS ~ BaxHeWmed  gopmoid  yueOHO-
MO3HABaTeNLHOTO mnporiecca. Llenb 3aganuii 11 caMOoCTOSTENIbHON pabOThl — 3aKPENUTh
U paclIMpUTh 3HAHMS, YMEHHUS, HaBbIKW, NPUOOPETEHHbIE B pe3ylbTaTe H3YUCHHS
JUCLUIUIMHBI; OBJIAJAETh YMEHHEM HCIIOJIb30BAaTh IOJIYYEHHBIE 3HAHUS B NPAKTUYECKON
paboTe; MONYy4UTh MEPBUYHBIE HABBIKK IPO(ECCUOHAIBHOM 1€ATEeIbHOCTH.

Hauanom opranuzanuu 110001 caMOCTOSTEIbHON padOThI JOKHO OBITH IPUBUTHE
HAaBBIKOB M YMEHUW TPaMOTHOM pabOThl ¢ y4yeOHON M HAydyHOM JUTEpaTypoil. DTOT
Ipolecc, B NEPBYI0 OYEpPEb, CBSI3aH C HAXOXKJIECHHEM HEOOXOOUMOW JUIsl YCHEIIHOI'o
OBJIaJIeHUs1 Y4eOHBIM MaTepuajoM JMTeparypoil. Yuaiuics NODKEH M3yYuTh CIHUCOK
HOPMAaTUBHO-TIPABOBbIX AKTOB M HSKOHOMMYECKOW JIMTEPATYpPbl, PEKOMEHIYEMBbIH 110
yuyeOHOW JUCUUIUIMHE, yMETh IM0JIb30BaThcad (oHgaMu OHOIMOTEK W  CIpPaBOYHO-
OoubmuorpaduueCKUMH U3TaHUSIMH.

3amaHus A0S CaMOCTOSATENbHON pabOThl BBIMOJHSIOTCS B NMHUCBMEHHOM BHIE BO
BHEayIUTOpHOE BpeMs. PaboTa J0KHA HOCUTH TBOPYECKHM XapakTep, MpHU €€ OLICHKE
IpernoiaBaTesib B MEPBYIO OYepeab OICHMBA€T OOOCHOBAaHHOCTh M OPUTMHAIBHOCTD
BbIBOJIOB. B mucbMeHHOW paboTe mo Teme 3aJaHusl ydYalluics JOJDKEH TMOJHO U
BCECTOPOHHE pPAacCCMOTPETb BCE aCMEKThl TEMbI, YeTKO c(hopMymupoBaTh U
apryMeHTHpPOBaTh CBOKO TMO3MIIMIO IO HMCCIEAYyEeMbIM BompocaMm. BbiGop KOHKpPETHOro
3a/laHdsd  JJI1 CaMOCTOSITENIbHOM  pabOThl  IPOBOAMT  NPENoOJaBaTellb, BEIyLIUN
IPAKTUYECKUE 3aHATHSIT B COOTBETCTBUM C IIEPEYHEM, YKa3aHHbBIM B IUIAHAX
INPaKTUYECKUX 3aHATHM.

Obwue npasuna 8vINOJIHEHUS NUCLMEHHBIX pabom

Ha mnepBoM 3aHSATUM CTYAEHTHI JIOJDKHBI ObITh MPOMH(GOPMUPOBAHBI O
HEOOXOJAMMOCTH COOJIOACHUS HOPM aKaJeMHYECKON 3TUKM W aBTOPCKUX IPaB B XOJE
oOydeHus. B yacTHOCTH, IPEIOCTABIISIIOTCS CBEICHUS:

- oOmrast mHGopMaIrs 00 aBTOPCKUX MPaBaX;

- IpaBWJIa HLUTUPOBAHUS;

- npaBuiia OPOPMIICHHSI CChUIOK;

Bce wumeromuecs B TeKCTe CHOCKHM TIIATEIBHO BBIBEPSIIOTCS M CHAOXKaKOTCA
«agpecamm.

Henonmyctumo BKIIIOYaTh B CBOIO pabOTy BBIAEPKKH U3 pabOT APYrux aBTOpOB Oe3
yKa3aHWs Ha 3TO, MEPECKA3bIBATh UY)KYI0 pabdoTy OJIM3KO K TEKCTy 0€3 OTCHUIKU K HEH,
UCIIONIb30BAaTh UyKHE wHaeu O0e3 YyKa3aHusi IEepPBOMCTOYHMKOB (PTO KacaeTcsi U
uHpopmanmu, HaiinenHoi B HWHrepnere). Bce ciayyam mnnarmata JOJDKHBI  OBITH
VCKJIFOUEHBI.

Crucok UCHOJBb30BAHHOM JIUTEpaTypbl JOKEH BKIIOYATh BCE MCTOYHUKHU
uHpOpMalMK, H3yYCHHbIE W TNPOpPaOOTaHHbBIE CTYJEHTOM B THPOIECCE BBIMOJIHEHUS
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paboTel, W JOKeH ObITh cocTaBieH B cootBerctBuum ¢ ['OCT P. 7.0.5-2008
«bubnmuorpaduyeckas ccobuika. OOue TpeOOBAHMS U IPaBUIIAY.
Tpebosanus k nanucanuio peghepama

Pedepar mo nmaHHOMYy Kypcy SBISIeTCS OJHMM U3 METOJOB OpraHU3alNH
CaMOCTOSITEIbHON PaOOTHI.

Tembl pedeparoB SBIAIOTCS JIONMOJHUTEIBHBIM MATEPHAIIOM IS W3Y4EHUS
JTAHHOHM TUCIUIUIMHBL Pedepat orieHnBaeTcs B 0IMH 0ajll B OLIEHKE UTOTO IK3aMeHa

Pedepar pomken OBITh TOATOTOBICH COMJIACHO TEME, IMPEIJIOKEHHOM
npenogaBaTeneM. JlomyckaeTcss camMOCTOSITENIbHBIM BBIOOp TeMmbl pedepaTa, HO IO
COTJIACOBAHMIO C MTPETIO/IaBATEIIEM.

Jlns Hanucanust pedepata CTYIEHT CaMOCTOSITENBHO MMOAOUpAET HCTOYHUKU
nH(popManuK Mo BHIOpaHHOM TeMme (JiuTeparypa ydeOHas, nepuoanyeckas u MHTepHer-
pecypcbl)

O06nem pedepata — He MeHee 10 cTpanur hopmata A 4.

Pedepar momkxeH uMeTh (TUTYIBHBIA JUCT, COACpPXKAHUE, TEKCT JIOJDKEH OBITh
pa30uT Ha pasfelibl, COINIACHO COJIEPXKaHUI0, 3aKIIIOUEHUE, CIIUCOK JINTEPATYPbl HE MEHEe
5 UCTOYHUKOB)

O6cyxnenne TeM pedeparoB NMPOBOAUTCS HA TeX MPAKTHUUECKHUX 3aHATHUSX, MO
KOTOPBIM OHHU pacHpeeNieHbl. JTo sABIsETCS 00a3aTenbHBIM TpeboBanueM. B ciaydae He
npencTaBieHus pedepara COIVIaCHO YCTaHOBIEHHOMY rpaduky (6e3 yBaXUTEIbHON
MPUYMHBI), yUaluics 00s3aH MOArOTOBUTH HOBBIM pedepar.

Nudopmanus o pedepary He momkHa mpesbimaTh 10 mMuHyT. BhicTymaromimii
JOJDKEH IMOATOTOBHUTH KPATKKUE BBIBOJIBI ITO TeMe pedepara Jisi KOHCITICKTUPOBAHHS.

Cnaua pedepara npemnoaBareinto o0s3aTenbpHa.
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7. OHEHOYHBIE CPEJACTBA UISAI KOHTPOJIA YCIIEBAEMOCTH

7.1 lTacnopt ¢oHIAa OLIEHOUYHBIX CPECTB

Ne HaumeHOBaHUE OLIEHOYHOTO
KonTtposaupyemsle pa3aenbl (TeMbl) AUCHHILIMHbBI
n/n cpencTBa
Pa3nen 1. ®usunka
VYcerHbll onpoc
1 Mexanuka P
TecTupoBaHue
VYeTHbli onpoc
2 MonekynspHas U3HKa U TEPMOTTHAMUKA
Pedepar
VYceTHbll onpoc
3 DIeKTPOIMHAMUKA
JlabopaTopnas pabooTa
VYceTHBIN onpoc
4 Crpoenne aToma 1 KBaHTOBas (PU3MKa
KonTtpompnas pabora
Pazpnen 2. Xumus
VYceTHBIN onpoc
1 OCHOBHBIC TIOHSTHS U 3aKOHBI XUMHUHU
TecTupoBaHue
VYceTHbli onpoc
2 Bona. PactBopsr P
ITpakTudeckas pabora
VYerHbli onpoc
3 XUMHYECKUE PEAKIHH
TecTupoBaHue
VYcTHsIii onpoc
4 MerTaisl 1 HEeMETaJLIBI
Pedepar
VYcerHbli onpoc
5 YT1eBo10po bl P
TecTupoBanue
6 Kucnopoaconepxaiue u a30TcogepKallive OpraHiyecKue VYceTHbIi onpoc
BEIIICCTBA Pedepar
VYcrHbll onipoc
7 XUMUS U KU3Hb. XUMHA B OBITY P
KonTtpomsHas pabdora
Pazpnen 3. buonorus
VYcerHbI onipoc
1 MeTobI TO3HAHUS B OHOJIOTHH P
Pedepar
VYeTHblii onpoc
2 Knetka p
TectupoBaHue
VYerHbl onipoc
3 Opraamm p
[IpakTryeckas pabora
VYceTHblii onpoc
4 Bug P
Pedepar
VYerHbll onipoc
5 DKOCHCTEMBI p

KonrpospHas pabora

7.2 Kputepum OleHKH pe3yJIbTATOB 00y4eHUsI

KoHTponmb © oOmeHKa pe3yabTaTOB  OCBOCHUS
OCYIIECTBIISIETCSl MperojaBaTeieM B IMpoIecce MPOBENSHHUS MpPaKTHUYECKUX padoT,
TECTUPOBAHHUSA, COOECEOBAaHUS MO pe3yJabTaTaM BBIMIOJHEHHs JIaOOpaTOpHBIX padoT, a
TaK)Ke PEIICHHs 3a/Jad, COCTaBleHUsS padouux TaOJWIl M TOATOTOBKH COOOIICHUN K
ypOKy. 3HaHHUS CTYIACHTOB Ha TMPAKTUYECKUX 3aHATUSAX OLIEHUBAIOTCS OTMETKaMU

yaeOHOM

KOTIIMYIHO», «XOPpOHIO», «KYOOBJICTBOPUTCIIbHO» U KHCYIOBJICTBOPUTCIILHO.
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YcrHblii onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pacCKa3, BKIHOYAOIIHAN
TEOPETUYECKNE MATEpPHANIbl U NIPUMEPBI UX NPUMEHEHMS. Y JOBIETBOPUTEIbHAS OLICHKA
CTaBUTCS, €CJIM CTYACHT IEMOHCTPUPYET HETTyOOKHE TEOPETUUECKHE 3HAHUS, TTPOSBIISET
cnabo chopMUpOBaHHBIE HAaBBIKM aHAJIW3a SIBICHUH M MPOIECCOB, HEIOCTATOYHOE
YMEHHUE JeNaTh apryMEHTHUPOBAHHBIE BBIBOJBI U MPUBOIUTH IMPUMEPHI, NOKA3BIBACT HE

TUCIUATLINHBI



JOCTaTOYHO CBOOOAHOE BIAJACHHE MOHOJIOTMYECKOW  peublo, TEPMHUHOJIOTHUEH,
JOTMYHOCTBIO U TOCJIEI0BATENbHOCTRIO M3JI0KEHUS, JENAeT OMMOKU, KOTOPbIE MOXKET
UCIIPaBUTh TOJIBKO MPU KOPPEKIIMH MPENOAABATENIEM.

Pedepar. [Iponykt camoctosiTebHONM pabOThl CTYIEHTA, MPEICTABISIONUN CO00i
KpaTKOE€ M3JI0KEHUE B NMHCbMEHHOM BHUJE IMOIYYEHHBIX PE3YJIbTATOB TEOPETUUYECKOTO
aHanm3a oOmpeAeNeHHOW HaydHOW (y4eOHO-HMCCIeoBaTeNbCKOM) TEMBI, TI/I€ aBTOP
packpbIBaeT CyTh HCCIeAyeMoil NpoOieMbl, MPUBOAMUT pPa3IMYHbIE TOYKH 3PEHHS, a
TaK)Ke COOCTBEHHbIE B3MJIAABI Ha Hee. Pedepar omneHMBaeTcs MO KOJIUYECTBY
NPUBJICYEHHBIX HCTOYHUKOB, TIIyOMHE aHaimu3a MpoOJieMbl, KadyecTBE OOOCHOBAHMUS
aBTOPCKOM MO3ULUU, TTTyOMHE PACKPBITUS TEMBI. Y JOBJIETBOPUTEIIbHAS OLIEHKA CTaBUTCS,
€CJIM TeMa OCBEIIeHa JIMIIb YaCTUYHO, JOMYIIEHb! (PaKTUYECKHUE OUIUOKU B COACPHKAHUU
pedepara, HIM HUMEIOTCS  CYUIECTBEHHbIE  OTCTYIUIEHUSI OT TpeOoBaHUM K
pedepupoBaHuIo, WM HETOIHbIE OTBETHI Ha JOMOJIHUTEIIbHBIE BOIPOCHI.

TecT. Cucrema CTaHIAPTU3UPOBAHHBIX 3aJIaHUH, HO3BOJIAIONIAA
aBTOMAaTU3UPOBATh MPOILENYPY H3MEPEHHUs YPOBHS 3HAHUN M YMEHHI 00ydYaromierocs.
TecT oneHuBaeTcs MO KOJUYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%.).

KonrtposabHasa pabGora. IlucbMmeHHas mnpoBepouHas paboTa, NpeACTaBISIOLIAs
co00il M3JI0KEHHWE OTBETOB HA TEOPETUYECKHE BOIPOCHI MO COACPNKAHUIO Y4eOHOM
JUCUUIUIMHBL W pelIeHHe  TMpakThuueckux  3afaHui. Pabora  oueHuBaercs
yJIOBJIETBOPUTEIHHO, €CJIM BBITIOJHEHO HE MEHEee MOJOBHHBI PaOOThl WM JOIMYIIEHO B
Hel He OoJiee ABYX TrpyObIX OMIMOOK WM He Oosee OAHOM IpyOoil OMIMOKK M OJHOTO
Hejouera, Win He 0ojiee ABYX-TpeX HEerpyObIX OMMOOK, MM OJHOM HerpyOool OmuOKU U
TpeX HEAOYETOB, UJIU MPU OTCYTCTBUHU OLIMOOK, HO IIPU HAJTMYHUHU 4-5 HEJJ0UETOB.

IIpakTnueckas padora. [Ipaktuueckas pabota — 3T0 0COOBIM BUJ AESTEIbHOCTU
oOy4aroIerocsi, 4YTO TMOJpa3yMEBaeT BbHIMIOJHEHUS PpA3HOIUIAHOBBIX 3aJaHUM, HE
CBSI3aHHBIX ¢ 00pabOTKON TEOPETHUECKOTro MaTepuana. Bo Bpemsi BHIMIOIHEHHS CTYIEHTY
HEO0OXO0MMO HCTOJIb30BaTh PaHee MOTyYeHHbIe TeopeTndeckue 3Hanus. [lonoxurenbHas
OLICHKA CTAaBUTCS, €CJIM BBIMOJIHEHBI BCE 3aJaHUs IPAKTUUECKON pabOThI C 3aMEYaHUSAMH;
CTYJEHT OTBETUJ Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

JlabopaTopHas padora. JlabopaTtopHasi paboTa — 3TO 0COOBIN BUJ JI€ITEIHHOCTH
o0yyaromierocs, YTO IOAPA3yMEBACT BBINOJHEHUS MPAKTUYECKUX Pa3HOIJIAHOBBIX
3a/laHUi, CBSI3aHHBIX C MPUMEHEHUEM TEOPETUYECKOro Marepuana K KOHKPETHOMY
3aganuto. [lomoxxuTenpHas OI[eHKa CTaBUTCS, €CIIU BBHITIOJHEHBI OOJbIIAs 4acTh 3a1aHuil
1abopaTopHOM pabOThl € 3aMEUYaHUSIMHU, CTYACHT OTBETWJ HA YacTh KOHTPOJBHBIX
BOIIPOCOB C 3aMEYaHUSIMHU.

OueHka «OTIMYHO» BBICTABISETCS, KOI/Ia CTYIEHb IIOKa3bIBaeT TIyOOKOe
BCECTOPOHHEE 3HAHUE pas3fesia AUCHUIUIMHBI, O0S3aT€IbHOM U JONOJHUTEIbHON
JUTEPATYPhl, APrYMEHTHUPOBAHO M JIOTUYECKU CTPOMHO M3JAaraeT MaTepuas, MOXKET
OPUMEHSTh 3HAHUS JJI aHAIN3a KOHKPETHBIX CUTYalUil.

OueHKa «XOpOIIO» CTaBUTCS MPU TBEPABIX 3HAHUSAX pas3zena JUCHUILIMHBI,
o0s3aTeNIbHOM  JHUTEepaTyphl, 3HAKOMCTBE C  JIONOJHUTEIBHONM  JIUTEpaTypoil,
apryMEHTUPOBAHHOM H3JI0)KEHUU MaTepualia, YMEHUHM MPUMEHUTh 3HAHUS U1 aHaJIU3a
KOHKPETHBIX CUTYyaLUH.

OneHka «yJ10BIETBOPUTEIBHO» CTABUTCS, KOTJIa CTYJIEHT B OCHOBHOM 3HAET pa3jei
JUCLUUIUIMHBI, MOKET MPAKTUYECKHA IPUMEHUTHh CBOU 3HAHMS.

OneHka «Hey10BIETBOPUTENBHO» CTABUTCS, KOT/1a CTYIEHT HE OCBOUJI OCHOBHOI'O
coJiepXKaHusl IpeIMeTa U €1a00 3HAET U3ydaeMblid pa3ies TUCIUILINHBL.
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7.3 OueHo4YHbBIE CpeacTBa s MPOBeAeHUs TeKyLlel aTTecTAlUuU
B nanHoMm paszzgene npuBOAsATCS 00paslibl OLIEHOYHBIX CpeACTB. I10THBIN KOMIIEKT
OLICHOYHBIX CpeACTB NPUBOAUTCS B DOH/E OLIEHOUHBIX CPECTB.

Texkymuii KOHTPOJIb MPOBOAUTCA B popme:
-WHJIUBUAYAJIbHBINA YCTHBIN OIPOC

-[IACbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE T10 TEOPETUUECKOMY MaTEpHUaILy
-nipakTryeckas (1aboparopHas) pabora
-3a1uTa pedepara
-3aII1Ta BBIITIOJIHEHHOTO 3aJaHNUs

® Ipakruuyecknii | JIuunbie IIpumepsl
opma 3HaHus Ymenus ONBIT KayecTBa OLICHOYHBIX
aTTecTaluu
(Bn1agenue) CTy/leHTa CpeacTB
YeTHbli KonTtpons 3HanHuit OreHKa yMeHus Orenka Orenka KonTposbHbIE
(MMCHMEHHBIN) | 1O OTMpENENeHHBIM | Pa3audaTh HaBBIKOB CIIOCOOHOCTH BOIIPOCHI 110
orpoc o | mpobiaemam KOHKPETHBIE paboTsI C OTIePaTUBHO U TeMaM
TeMaM MOHATHSA JUTEPATYPHBIMH | Ka4ECTBEHHO TIPATATAl0TCS
HUCTOYHUKAMU OTBEYaTh Ha
NIOCTaBJICHHBIE
BOIPOCHI
Pedepars KonTpons 3nanuit Onenka ymeHus Onenka Onenka Temsbl
0 OIIPEACICHHBIM | pa3inyaTh HaBBIKOB crocoOHoCTH K | pedeparoB
npobiemam KOHKpETHBIE paboTsI ¢ CaMOCTOATENBH | HPHJIATaoTCs
TIOHATUS JUTEepaTypHeIMU | Of paboTe 1
HCTOYHHKAMU aHAIN3Y
JUTEPATYPHBIX
HCTOYHHUKOB
[Ipaxktrueckne | CMBICT IOHSTHIA: OmnmceBaTh U HaBpikamm: Ornenka Tewms! paboT
(JrabopaTopHBI | €CTeCTBEHHOHAY4YHOE | OOBSCHATH OITICAHKS U CIIOCOOHOCTH TIPUIIATAIOTCS
e) paboThI SBIICHUE, THIIOTE34, €CTECTBEHHOHAYYH | OOBSCHEHUS OTIEPaTHBHO U
3aKOH, TEOpHS, bI€ SIBJICHUS U €CTECTBCHHOHAYY | Ka4eCTBEHHO
BEILIECTBO, CBOMCTBA TEIL: HBIX SIBJICHUH U pelarthb
B3aUMOJIENCTBHE, JIBIDKEHHUE CBOJCTB TeJI: MTOCTABIICHHBIE
MEKTPOMarHUTHOE HEOECHBIX TeN U JIBIDKEHUE Ha
TI0JIe, BOJTHA, JOTOH, | MCKYCCTBEHHBIX HEOECHBIX TET M | MPAKTHUECKUX U
aToM, aTOMHOE 5I/IpO, | CITyTHHKOB 3€MJIM; | MCKYCCTBEHHBIX | J1JaOOpaTOpPHBIX
HOHM3HUPYIOIINE CBOICTBA r'a30B, CITyTHHKOB paboTax 3amauu
W3ITy4EHUs, TUIAHEeTa, | KUAKOCTEN U 3eMiM; CBOMCTBA |
3Be3/1a, TUTAKTHKA, TBEP/BIX TEJT; ra3oB, apryMeHTHpOBa
Bceenennas; MEKTPOMATHUTHY | KHUAKOCTEW U Tb PE3YIAbTATHI
9KOJIOTUYECKUE 10 UHIYKIIUIO, TBEP/BIX TEJ;
ACTICKTHI pactpoCcTpaHEHHE | MEKTPOMArHUTH
UCIIOJIb30BAHUS 9IEKTPOMArHUTHBI | YO MHIYKIHIO,
YIJIEBOIOPOIHOTO X BOJIH; BOJIHOBBIE | PacIpOCTpaHEHH
ChIpbs. 3HaHHE CBOICTBA CBETA; e
CTPOCHHUSA KIETOK, H3ITy4eHUe U 3JIEKTPOMarHUTH
OCHOBHBIX TIOTJIOMICHUE BIX BOJIH;
croco6oB CBETa aTOMOM,; BOJIHOBBIC
Pa3MHOKCHHS (hoToaddek; CBOWCTBA CBETA;
OpraHU3MOB, VYcranaBiauBath H3JIydeHue 1
CTajuil OHTOT€He3a | 3aBUCHMOCTH TIOTJIOIICHHUE
Ha IpuMepe CBOWCTB CBETa aTOMOM;
4eJioBeKa, IPUYMH, | XUMHUECKUX (dotoahdext;
BBI3BIBAIOLINX BEIIIECTB OT YcraHoBieHUS
HapylIeH!s B CTPOCHHS aTOMOB | 3aBUCUMOCTHU
pa3BUTUHI 00pa3yrommx ux | CBOWCTB
OpraHu3MOB. XUMHYECKHX XUMHYECKHX
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3HaHue COCTaBa,
CTPOCHUS U O0ImHX
CBOWCTB
BaKHEUIIIMX
KJIACCOB
HEOPraHUYECKUX U
OpraHuYeCcKux
COCJIMHEHUH,
HCKYCCTBEHHBIX U
CHHTETHYCCKUX
MOJIUMEPOB.

CMBICTT
€CTECTBEHHOHAYYHBI
X 3aKOHOB
KJTACCHUUYECKOM
MEXaHUKH,
BCEMHPHOTO
TATOTEHMUS,
COXpaHEHHS SHEPTrUH
UMITyJIbCa U
AMEKTPUIECKOTO
3apsiza,
TEPMOTMTHAMHUKH,
3NIEKTPOMAarHUTHOM
MHITYKIIMH,
thotoaddexra;
KOJIMYECTBEHHBIX
3aKOHOB XUMHUH
Tlepnonnueckuit
3aKOH
J.N.Menpeneesa
BKJIa]1 POCCUHCKUX U
3apyOeKHBIX
YUYEHBIX, OKa3aBILINX
HauOobITIee
BJIMSTHUE HA Pa3BUTHE
€CTeCTBO3HAHMS

2JIEMEHTOB.
OOBICHATH
3aBHCHMOCTh
CBOMCTB BEIIIECTB
OT UX COCTaBa K
CTpOCHHS
KPUCTALTUIECKH
X PCIIETOK.
OOBACHATE
XUMUYECKHE
SIBJICHUS,
MIPOUCXOIAIINE B
npupoe, ObITy
1 Ha
MIPOU3BOJICTBE.
O1eHNBAaTh
BIIMSIHUC
XHMHUYECKOIO
3arpA3HEeHUS
OKpYXKaroIeu
cpenbl Ha
OpraHu3M
YyeoBeKa U
IIPYTHEC KUBBIC
OpTaHU3MBEI;
aHATM3UPOBATH U
OLICHUBATh
paznuJHbIe
TUIIOTE3bI
MIPOUCXOKICHHUS
JKM3HH Ha 3eMIIe;
MIPOBOTUTH
OITHCaHHE 0CO0eH
OJIHOTO BHJIA 110
MOP(OITOTHYECKO
MY KPUTEPHIO.
Ornvyarh
TUITOTE3BI OT
Hay4HBIX TEOPUIL.
JlenaTthb BEIBOIBI
Ha OCHOBE
AKCTIEPUMEHTATTBH
BIX JIAHHBIX.
IIpuBoUTH
TIPAMEPHI,
MOKa3bIBAIOIIINE,
YTO: HAOJIFOACHUS
Y 9KCIICPUMCHT
SIBJISFOTCS
OCHOBOM I
BEIIBUKEHHS
THUIIOTE3 U TEOPUA,
[TO3BOJISIOT
TIPOBEPUTH
HCTUHHOCTH
TEOPETUIECKUX
BBIBOJIOB;
€CTeCTBCHHOHAYYH
ast TeOpHS 1aeT
BO3MOYKHOCTE
OOBSICHSTD
HM3BECTHBIE

BEIIIECTB OT
CTPOCHUS
aTOMOB
00pa3yIoIuX UX
XUMHYECKHX
3JIEMEHTOB.
OObsIcHEHMS
3aBHCHMOCTH
CBOMCTB
BEIIECTB OT UX
coCTaBa U
CTPOCHHUSA
KPUCTAJTHIECK
HX PEIIETOK.
OObsIcHEHNS
XUMHUYECKHX
SIBJICHUH,
MPOUCXOASIINX
B IIPUPO/IE,
ObITY W Ha
MIPOU3BOJICTBE.
OneHHUBaHUS
BIIASIHUS
XHMHYECKOTO
3arpsi3HCHUS
OKpYKarolen
Cpelbl Ha
OpraHu3M
YyeJIoBeKa U
JPYTHUE JKUBBIC
OpTaHU3MBHI,
aHaau3a u
OLIEHUBaHUS
Pa3IHYHBIX
THIIOTE3
TIPOUCXOXKICHUS
JKH3HU Ha
3emie;
MPOBECHUS
OIMMCAHUS
oco0eit 0JHOTO
BHUJIA I10
Mopdororudeck
OMY KPUTEPHIO.
Ommunst
TUITOTE3BI OT
Hay4YHbIX TEOPHH.
Jenatb BEIBOABI
Ha OCHOBE
SKCIIEPUMEHTAIIb
HBIX JaHHBIX.
IIpuBoauThH
TIPUMEPBI,
TIOKa3bIBAOLLINE,
4T10:
HaOMIOIEHNS 1
SKCIEPUMEHT
SIBJISIFOTCST
OCHOBOH 1A
BEIIBIDKEHMS
TUIIOTE3 U
Teopui,
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SIBJICHUIS TIPUPOIBI
1 Hay4JHbIE (haKThl,
TPE/ICKA3bIBATh
ellle HeM3BECTHBIC
SIBIICHUS

TI03BOJISIFOT
TIPOBEPUTH
HCTUHHOCTB
TEOPETHYECKHX
BBIBOJIOB;
€CTECTBEHHOHAYY
Hast TeOpYs JaeT
BO3MO>KHOCTb
OOBSICHSTD
W3BECTHBIC
SIBIICHUS
TIPUPOLIEL U
Hay4JHbIE (DaKTHI,
TIpeICKa3bIBaTh
erte
HEH3BECTHBIC
SIBIICHHSL

TectupoBanue | KoHTponb 3HaHMH
110 ONPEACIICHHBIM

npobiemMam

OrneHKa yMeHUs
pas3nu4arh
KOHKPETHEIE
MOHSATHSA

Orenka
HaBBIKOB
JIOTHYECKOTO
aHaau3a u
CUHTE3a IIPH
COIIOCTaBJICHUH
KOHKPETHBIX
TMOHATUHA

Orenka
CITOCOOHOCTH
OTIEPaTHBHO U
Ka4eCTBEHHO
OTBeYaTh Ha
[IOCTABJIEHHBIE
BOITPOCHI

Bonpocst
IpUIararTCcs

IIpumepHbIe TeCTOBbIE 3aJaHUSA
1o pu3MKe:

1. IIporiecchl, KOTOPBIE XapaKTEPU3YIOTCS OMPEACIEHHON MTOBTOPSIEMOCTRIO BO BPEMEHHU

1. BomHa

2. TiepeMelieHue
3. koneOaHwus
4. uMnynsc

2. Bennunna A B ypaBHennu S = ACOS(wt+ ;)

1. ammuTyna

2. 4JacToTa

3. mepemMenieHue

4, HUKIAYecKas 4acToTa

3. Benmunna @ B ypapHeHuu S = ACOS(al+ ;)

1. ammmryna

2. yacToTa

3. mepeMmenieHue

4. HUKINYECKas 4acToTa

10 XUMHUU
1. MakcuMallbHas 2JICKTPOHHAs! EMKOCTh P-TIOJYPOBHSI paBHA
1).2 2) 4;
3) 6; 4) 8.

2. DNIEeKTPOHHOE CTPOEHUE HENTPAIHLHOTO aTOMa JKelie3a COOTBETCTBYET KOH(pUrypanuu

a) 1s? 25°2p°3s23p®3d°4s?;
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6) 1s% 25°2p°3s23p°3d®;
B) 1s% 25%2p°3s?3p°3d’4s™;
r) 1s? 25%2p°3s23p®3d°4s'4p’.

3. Kakoe yTBepxaeHue ommudoyHo?

1) 'maBHOE KBaHTOBOE YMCIIO N ONpPEAESeT SHEPTUIO OPOUTANIN U MPUHUMAET 3HAYCHH S
1,2,3...0.

2) Cormnacuo npunnuity [laynm Ha Kaka0i aTOMHON OpOUTATN MOXKET HAXOAUTHCS HE
Oosee ABYX 3JEKTPOHOB C aHTUIAPAJUIETbHBIMUA CIIMHAMM.

3) B cooTBeTCTBUY C 3NIEKTPOHHBIM CTPOEHHUEM aTOMOB CEJIEH U XPOM OTHOCSTCS
COOTBETCTBEHHO K P- U d-31eMeHTaM.

4) Atombl (hochopa B OCHOBHOM COCTOSIHUM UMEIOT OJMH HECTIAPEHHBIN 3JIEKTPOH.

10 OHMOJIOTHH:

1. DHepreTryeckasi, 3anacarorias, 3alluTHas, CTPOUTEIIbHAS, PETYJIATOPHAS — 3TO
G YHKIHH. ..

1. muouaoB 2. 0eJIKOB

3.yrieBo0B 4. ButaMruHOB

3. I'moOyna — 3710 ... CTpYKTypa OEIKOB.
. IEpBUYHAas 2. Bropuunas
. TPETUYHAS 4. YeTBepTruuHas

1
3
3. Knetku ¢ Xopo1o oOpMIICHHBIM SIIPOM
1. aykapuoTsl 2. 'amersl
3. aHa’poObI 4. IIpokapHoTsl
IIpuMepHBIe BONPOCHI IS POBEIEHUSI YCTHOTO ONPOca (KOHTPOJIbHBIX padoT)
1.MeToapl HUTOIOTUH
2. Knerounas teopus T. I1IBanHa
3.OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIETOUHOU TEOPUHU
4. X¥IMUYECKHUE JIEMEHTBI KJIETKH
5. XuMHUYECKHE BELIECTBA KIIETKH
6.Bona u e€ posb B KIIeTKE
7. MuHepanpHbI€ BELIECTBA U UX POJIb B KJIETKE
8. YTIIeBOIbI M UX POJIb B JKU3HEAEATEIbHOCTU KIIETKU
9.Jlunuapl U UX poJib B )KU3HEEATEILHOCTU KIIETKU
10. Ctpoenue u GpyHKIIUU OCIKOB
11. HykiienHOBBIE KUCIOTBI

IIpumepHbIe BONPOCHI IS KOHTPOJIA CAMOCTOAITEIbHOM padoThI

1 . Metpounorus B npodeccuun

2 ®usuka B podeccuu (3HaueHue GU3NKU IPU OCBOCHHUH MPOQECCHH )
3. [lorpemHocTy n3MepeHunit

4. CKOpoCTH B IPUPOJE U TEXHUKE.

5. lNanuneo Nanuneit — ocHoBaTeNb TOYHOTO €CTECTBO3HAHMUS

6. 3HaueHue oTKpbITHH ["anunes
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7. Ucaak HploTOH — co3aarenp KIacCu4ecko Gpu3nuku
8. Cuibl B IpUPOJIE U TEXHUKE

9.YbpTpa3ByK M €r0 HCIOIH30BAaHNE B MEIUITUHE ¥ TCXHUKE

IO.PaI[I/IoaKTI/IBHBIC H3JIYUCHHA U UX BOBILGI\/JICTBI/IC Ha JKUBBIC OPIraHU3MbI

Ilo xumuu

1.BaxkHelimme coeJMHEHUS] METAJIIOB U HEMETAJVIOB B IPUPOJIE U XO3SIMICTBEHHOM
JEATEIBHOCTH YEJI0BEKa

2. IlpupoaHble UCTOYHUKH YTIJIEBOIOPOJIOB

3. Baxuneiume COCAUHCHUA MCTAJIJIIOB 1 HEMCTAJLJIOB B IIPUPOAC U X031 CTBEHHOMN
JACATCIIBHOCTH YCIOBCKaA
4, KpI/ICTaJIJ'II/I"ICCKI/IC PCUICTKHU BCIICCTB C PA3JIMYHbBIMH BUIAMUA XUMHYECKOU CBS3HU

5. Ponpb B KJIeTKE HEOPraHNYECKUX U OPTraHUYECKUX BELIECTB

Ilo buonocuu
1.Bupycbl — Bo30yauTenu HHPEKIMOHHBIX 3a00JIeBaHUN
2.Bupyc ummynonedunura yenoseka (BUY). [Mpodunakruka BUY-undexnun
3. 'eneTnueckue 3aKOHOMEPHOCTHU CEIEKIUU
4.Yuenue H.W. BaBuioBa o 1ieHTpax MHOI00Opa3us U MPOUCXO0KIEHUS KyIbTYPHBIX

pacTeHui

5.I'unoTe3sl IPOMCXOXKICHUS KU3HU
6.I'mobGasibHbIe U3MEHEHUs1 B Ouocdepe Mo/ BIUSHUEM JIEATEIIbHOCTH YeJIOBeKa

7.4. OleHOYHbIE CPECTB IJIs MPOBEACHUS MPOMEKYTOYHON aTTeCTAIUN

o JInunsble IIpumepsr
®dopma [paxTryeckuit
3HaHuA YMeHus KayecTBa OIICHOUYHBIX
aTTeCTalluU OIBIT (BIIAJETh)
CTyIeHTa CpenCTB
Huddepernnn | Kontponsb Ornenka ymeHusi | OmeHKa HaBBIKOB Ornenka Bompocsr:
POBaHHBIH 3HaHMA 0a30BBIX | MIOHUMATh JIOTUYECKOTO CIIOCOOHOCTH T —
3ayer MTOJIOKEHHUH B CHEeHATBHYIO COTIOCTaBIICHUS U TPaMOTHO U p
obmactn TEPMHUHOJIOTHIO XapaKTePUCTUKI YETKO M3J1araTh
€CTECTBO3HAHUSA 00BEKTOB MaTepHai
Ouenka ymenust | OrieHKa HAaBBIKOB Ornenka 3amaun
pemnaTh TUIOBBIE | JIOTHYECKOTO CIIOCOOHOCTH TIPAITATAl0TCS
3aauu B MBIIUIEHUS IPH TPaMOTHO U
obmactu pelIeHNH 3a71ad B YETKO M3J1araTh
npodeccHoHaNnbH | 00acTh XOJ| peIeHUst

OHl IesITEIbHOCTH

npodeccHoHaIbLHON
JEATENEHOCTH

3a1a4 B 00IacTu
mpodeccroHanb
HOH
JEATEBHOCTU U
apryMeHTHpOBa
Th PE3YJIBTATHI

7.4.1 TlpuMepHbIe BONPOCHI ISl
(mnddepeHupoBaHHBIN 324€T)

bbb E

Mexanunueckoe ABrxkeHue. MaTepuasibHas Touka. Teno orcyera.
Tpaexropus. [Tyts. [lepemerienne. CKOpoCTb.
PaBHOIIEpEMEHHOE MTPSIMOJIMHENHOE IBUKEHUE. Y CKOPEHHUE.
CBobOoaHOe masieHue Ten. Brnusinue yckopeHuil Ha )KUBbIe OpraHU3MBbI.

PaBHOMEpHOE ABMKEHUE 110 OKPY>KHOCTHU U €T0 XapakTepucTuku. [lepuon.
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6 OTHOCUTENBHOCTh MEXaHUYECKOTO NBMKEHUS. CII0KEHNE CKOPOCTEM.

7. [Ipunuun nnepunn. 3akonsl HproTOHA.

8 JIBuKeHue Tena noJ 1eCTBUEM HECKONbKUX cuil. ClI0KeHHE BEKTOPOB.

9.  Hmnynsc Tena. 3aMKHYyTast cucTeMa. 3aKOH COXPaHEHUs! UMITYJIbCA.

10. Bpoynosckoe asuxenue. uddysus. Auddysus B xxuBoit npupoe.

11. Pa3meps! u Maccsl Mosiekyn U aTtomMoB. [locTosHHast ABoraapo. MeanbHslii ras.

12. Tepmonunamuyeckue napamerpsl. JlaBnenue raza. JlaBnenue atmocqepsl.

13. Temmneparypa. TepmoguHamudeckas mkaina KenppuHa.

14. BopasHoii nap B atMocepe. AGCONMIOTHAsI U OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa.

15. XapaxrtepucTuka >KHIKOTO COCTOSIHMS BelecTBa. bimkHuil mopsaox.

16. CwmauuBanue. KanwmuispHocts. Kanwmuispuble sBiaeHHS B ObITY, MNpHUPOJE,
OpraHu3Me 4eJloBeKa.

17. Kpucramnuueckue u amopdusie Tena. Kpucramnorpadusi.

18. Ilepmoauueckuii 3akon JI.11. Menneneena

19. Kpucramnmueckue pemeTku. oHHAs XMMHUYECKasi CBSA3b

20.  VYrneBoaopois

21. Xwumudeckue peaknuu U ux kinaccupukanus. CKOpocTb XUMHYECKOW PEaKIIH

22. XuUMHYECKHE UCTOYHHKHU TOKa

23. ITlpenenbHbIE ¥ HETIPEACIBHBIE YTIIEBOIOPOIBI

24. T'eneruka 4yenmoBeka

25. Cucrtema KpoBOOOpaIieHus YeIoBeKa

26. BeinenurenbHas cucTema 4esioBeka. /[pixaTenbHas cuctema yeioBeKa

27. 3peHue U Ciayx yeloBeKa

28. Bonuslii 6anaHc 1 QyHKIIUN BOJBI B OPTaHU3ME YelIOBEeKa

29. Butamussl. bone3nu, o0ycioBieHHblE BUTAMUHHOW HEIOCTATOUYHOCTBIO MM HUX
U30BITOYHOCTHIO

30. Topmonsl. Knaccudukaiys u cBOMCTBa TOPMOHOB

31. ®axTOopHI BIHUAIOMINE HA COCTOSHUE 3/10POBBS

32. HacaencrBennsie 3a00JIEBaHUS

7.4.2. IlpumepHbIe 3a1a4u HA TU((PepeHIUPOBAHHBIN 3a4eT
1) KakoBa xecTKOCTh MPYXUHBI, eciu rpy3 maccor 10 Kr pactsarupaer npykuny Ha 10
CM.
2) Kakoif rpy3 HYXHO MOJIBECUTh K MpyxuHE kE€cTKocThi0 1000H/M, 4TOOHI pacTIHYTH
ee Ha 20 cMm.
3) I'py3 maccoit 3 kr pactaruBaer npyxkuHy Ha 5 cMm. Kakum nomkeH ObITH Tpys,
KOTOPBIN PACTSAHET MPYKUHY Ha SCM.
4) YxaxuTe, Kakoe BEIIECTBO SIBISETCS OKUCIUTENEM, KaKO€ BOCCTAHOBUTEIIEM:
Cu + HNO3z = Cu (NO3), + NO + H,O  onpeaenute KO3(pPHUIMEHTHI METOIOM
3JICKTPOHHOTO OajaHca
9) Ykaxkute, Kakoe BEUIECTBO SBJIACTCA OKUCIUTENEM, KAKOE€ BOCCTAHOBUTEIIEM:
NH3 + Br, = N, + NH;Br  onpenennre koaddunueHTs METOI0M 3JEKTPOHHOTO OasiaHca
6) Hanumwure ypaBHEHHWE NpOTEKalOIIEd pPEAKIUU B MOJICEKYJISIPHOM W HOHHO-
MoJeKyIsipHOM Buie. OOBscHUTE moueMy oHa mpoTtekaeT? KapOoHat kanus + ruapoKChI
Oapust
7) Kakoll TUn KOBajJeHTHOM CBS3M — TOJSPHAs WM HEMOJSIpHAs — B MOJEKYJax
crenyromux BemectB? CO,, H,O, H,S, Cl,0;, PCls? K atomam, Kakux 3JIEMEHTOB
CMEIIAI0TCS OOIIKE AJIEKTPOHHBIE MAPhI B 3TUX MOJIEKYyNax?
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8. JOHNOJIHUTEJBHOE OBECHHEYEHHUE JUCHUIIJINHBbI

Ipuno:kenue 1. KpaTrkuii KOHCHEKT JIEKIIHOHHbBIX 3aHATHIA

Hoepnas u mepmosioepras sHepeemuxa

SnepHblli peakTop — YCTPOWCTBO, B KOTOPOM OCYHIECTBIIIETCS yHpaBisieMast
siIEpHAas LIeNHas PEaKLysl, CONPOBOXKAAIOMIASCS BbIACICHUEM SHEPTUU. 11epBbIi siAepHBIN
peaktop noctpoeH B aekadbpe 1942 B CHIA noxg pykoBoactBom D. @epmu. B EBpone
MIEPBBIA STCPHBIN peakTop myiieH B jekadpe 1946 B MockBe mop pykoBoactBom .B.
KypuaroBa. CocTaBHBIMH YacTSIMU JIFOOOTO SIIEPHOTO PEAKTOpa SIBISIOTCS: aKTHUBHAs
30Ha C SAEPHBIM TOIUIMBOM, OKPYXEHHAsl OTpa)kaTeJeM HEWTPOHOB, TEIUIOHOCUTEIND,
CHUCTEMA PEryJIMpPOBAHUS LIEMHOM peakluu, 3alluTa, cucTeMa yrnpabieHus. OCHOBHOU
XapaKTEPUCTUKOU SIEPHOTO PEAKTOPA SABIIAECTCS €r0 MOIIHOCTb.

AtomHas snektpoctaHius (ADC) — DIEKTPOCTaHIMS, B KOTOPOW aTOMHas
(snepHast) sHEprusi mpeoOpasyeTcs B dJeKTpUYeckyr. ['eHepaTtopom sHeprum Ha ADC
SIBJIIETCSL aTOMHBIM peakTop. Termio, KOTOpOe BBIACISIETCS B PEAKTOpPE B pe3yJIbTaTe
LHENMHOM peaklUuu JENEeHUs S[JIep HEKOTOPBhIX TSKENBIX 3JIEMEHTOB MpeoOpaszyeTcss B
anekTpodHepruto. B ortnmune or TOC, paboraromux Ha opranumdeckoM Torumuee, ADC
pabotaet Ha sepHOM TorumBe (B ocHoBHOM 310 233U, 235U. 239PU).

Bnuotcnuti u oanonuti Kocmoc

K rpynne Oonbmivx MiaHET OTHOCSTCS IUJIAHEThl TMTAaHThl M IUTAHETHI 3E€MHOM
rpynnsl. K nepesiM otHOCAT FOmutep, CarypH, Ypan, Hentyn u IlnyToH, kO BTOpBIM -
Mepkypuii, Benepy, 3emito u Mapc.

Marnsie miaHeTsl (ACTEpOHbI) — 3TO KOCMHUYECKHE Tella pa3MepoM B COTHHU
KWJIOMETPOB M MEHbIIe, ABWXKYyIHecs BOKpYr CoiHIA MO JUIMNTHYECKUM OpOuTaM,
pacmnoJio’)KeHHBIM, B OCHOBHOM, MeX1y opoutamu Mapca u FOnutepa. Cambie ManeHbKHE
acTepouibl UMEIOT pa3Mep HECKOJIbKO MeHbule 1 kM. Yucio MamibiX MIaHEeT ObICTpO
pacTeT mpH Mepexoie OT KPYIHBIX K MEJIKUM, KOTOPBIE YK€ MOXKHO CUUTATh KPYIHBIMHU
METEOPUTHBIMU TEJIAMH.

3Be3nbl B Hamiel [Mamaktuke «Mieunsiii [1yTe» 00pa3yroT eAuHYIO 3BE3IHYIO
CHUCTEMY M CrPYIIHUPOBAHBI B CPaBHUTEIHLHO TECHbIE cKoruieHus. Haubonee sipkue u
MACCUBHBIE 3BE3/Ibl, a TaKkKe OOJBITMHCTBO TYMAaHHOCTEH M Hallla COJIHEYHAsi CUCTeMa
HaXOJATCSI BOJIM3U TIJIOCKOCTH, HO OYEHb Jlajeko oT mneHTpa [amaktuku. OHU ABMKYTCS
BOKPYT' OOIIETO LIEHTPa TSHKECTH, KOTOPBIA 00pa3yeTcsi OrpOMHBIM CKOIIJICHHEM 3BE3J1 B
anpe. Bokpyr Hero u coBepiiaercs IBUKEHUE BCEX 3B€3/1, B TOM unciie u CoJHIA.

Xumuuecxas césa3v

HNonnast cBsi3b — 4YaCTHBIM ciy4all KOBAJEHTHOM, Korja oOpa3oBaBIIasiCs
ANIEKTPOHHAs Mapa MOJIHOCTbIO MPUHAJIEKUT OOJee 3JIEKTPOOTPULIATEILHOMY aTOMY,
CTaHOBAILLEMYCSI aHUOHOM. OCHOBOHM Il BBIJICJICHUS 3TOW CBA3M B OTACJIbHBIA THUI
CILY)KUT TO OOCTOSATEIHCTBO, YTO COEAMHEHHS] C TAaKOM CBSA3BIO MOYKHO OIMCHIBATH B
ANEKTPOCTATUYECKOM  NPUOIMKEHUM, CUUTasi HMOHHYIO  CBsI3b  OOYCIIOBJICHHOUN
INPUTSKEHUEM TIOJIOKUTEIbHBIX W OTPULIATENIBHBIX HOHOB. B3ammonelicTBue HOHOB
MPOTUBOIIOJIOKHOIO 3HAKa HE 3aBHUCHUT OT HANPABJIEHUS, a KYJIOHOBCKHE CHUJIBI HE
00Ja/1al0T CBOMCTBOM HACBIIIEHHOCTH. [103TOMY KaKIblii HOH B MOHHOM COEIMHEHUU
NPUTATHBAET TAaKOE YHCIO HOHOB MPOTHBOIIOJIOXHOTO 3HAaKa, YTOOBI 00pa3oBajach
KpUCTAJUIMYECKas pelIeTka HOHHOTrO Tuna. B moHHOM KpucTtaiie HeT MosieKysl. Kaxplii
MOH OKPYKEH ONpPENIEJICHHBIM YUCIOM HOHOB JIPYroro 3Haka (KOOpIMHALUMOHHOE YHUCIIO
uoHa). VoHHBIE mMmapsl MOTYT CYILIECTBOBATH B Ta3000pa3HOM COCTOSSHMM B BUIE
MOJIAPHBIX MOJIeKyd. B razoobpasnom cocrosuuu NaCl umeeT IUMOIBHBIA MOMEHT
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~3-10%° Kirm, 4to0 COOTBETCTBYET cMemeHnto 0,8 3apsiaa 3J€KTpoHA Ha JUIMHY CBS3U
0,236 um ot Na k CI, 1. e. Na®®*CI°%",

Mertannuueckass CBSI3b BO3HUMKAET B peE3yJibTaTe€ YacTUYHOM J€JIOKaTIu3aluu
BAJCHTHBIX 3JIEKTPOHOB, KOTOpBIE JOCTATOYHO CBOOOJHO JBUXKYTCS B pELIETKE
METaJJIOB, AJIEKTPOCTATUYECKH B3aUMOJEHCTBYSI C MOJOXKHUTEIbHO 3apsyKEHHBIMU
noHamMH. CHJIbBI CBSI3M HE JIOKQJIM30BAaHbl M HE HAIIPaBJICHbI, a JI€JOKAIU3UPOBAHHbBIE
AJIEKTPOHBI OOYCJIOBJIMBAIOT BBICOKYIO TEIJIO- M 3JIEKTPONPOBOJIHOCTh. BomopoaHas
cBs3b. Ee oOpasoBaHume OOYCIOBIEHO TE€M, YTO B PE3YylbTaTeé CHIBHOTO CMEIICHUS
3JIEKTPOHHOM Tapbl K 3JIEKTPOOTPHUIATEILHOMY aTOMY aTOM BOJAOpPOAa, O0JafaroIiuii
3((PEKTUBHBIM TMOJIOKUTEIBHBIM 3aps/IOM, MOXET B3aMMOJCHCTBOBaTh C JApPYTrUM
anektpoorpunatenbabiM  atomoM (F, O, N, pexe Cl, Br, S). Dneprus Ttakoro
3JIEKTPOCTATUYECKOr0 B3amMozencTBusa coctaisieT 20—100 KI[)K-Monb’l. Bonoponnsie
CBSI3M MOTYT OBITh BHYTPU- U MEXMOJIEKYJSIpHBIMUA. BHYTpUMOIeKysipHast BOJOPOAHAsS
CBA3b 00pa3yercs, HallpUMep, B alleTHIIALIETOHE U CONIPOBOXK/IAETCS 3aMbIKAaHUEM ITHKJIA.

I'enemuxa

['eHeTnKa — Hayka O HACIEACTBEHHOCTU U U3MEHYMBOCTH. Hacrnedcmeennocmo
OOBIYHO OIPENENSIOT, KaK CIIOCOOHOCTh OPTaHW3MOB BOCIIPOM3BOANTH cebe MOoA00HOE,
KaK CBOMCTBO POJUTEILCKUX O0COOEH rnmepeaaBaTb CBOM MPU3HAKU U CBOMCTBA TOTOMCTBY.
OTUM TEPMHUHOM OINPEIENSIIOT TAKKE CXOJICTBO POJACTBEHHBIX 0CO0EH MEXy COOOM.

Y. JlapBuH OTM€YaJ, 4TO ITOTOMKH, KaK MPAaBWJIO, HE SABIJIAIOTCS TOYHON KOIHEH
pOIUTENBCKUX OcoOed, TaKk Kak Hapsaly C HacJIeJCTBEHHOCThIO UM MpHUCYIIA
U3BMEHYUBOCMb, KOTOPAs MPOSIBISIETCS B Pa3IUUMIX OTAEIbHBIX OPraHOB, IPU3HAKOB WU
CBOICTB, HJIM KOMILJIEKCA UX Y IOTOMKOB 110 CPAaBHEHUIO C POAUTENSIMU U POJCTBEHHBIMU
0CO0SMH.

3ajmayell TEHETHKW SABJIACTCS M3Yy4YEHUE IIepellayd HaCJEeICTBEHHOCTH OT
poauteneil moroMkam. [IpeeMCTBEHHOCTh MEKIY MOKOJIEHUSIMH OCYLIECTBIISETCS MyTeM
II0JIOBOT'0, OECIIOJIOr0 MM BEreTaTUBHOIO pa3MHOXKeHUs. [Ipu mosoBoM pa3MHOXKEHUU
BO3HUKHOBEHHE HOBOI'O MOKOJIEHUS MPOUCXOAMUT B PE3YNIbTATE CIMSIHUS MAaTEPUHCKOU U
OTLIOBCKOM TOJIOBBIX KJIETOK, [TO3TOMY ITOTOMKH HECYT NPHU3HAKU OOEUX POAUTEIbCKUX
¢opMm. IlonoBble KIETKM COCTaBISIOT HHUYTOXXKHO MAaJyl0 JOJIF0 MHOTOKJIETOYHOI'O
opranuzma. OHH coiepKaT HACIe0CMBEHHYI0 UHGOpMAaYUi0 COBOKYITHOCTh T€HOB €IMHHII
HaciencTBeHHOCTH. HacneactBenHas uHGpopMmanus — omnpenenser YeTKUM — IiiaH
OHTOTE€HE3a, B MPOIIECCEe KOTOPOro Pa3BUBAIOTCS U (POPMUPYIOTCS crienuUYecKue s
JTAHHOM 0COOHM CBOMCTBA M MPU3HAKH.

M. E. JlobGamoB paer cruenyroiiee omnpenenenue: «HacmencTBeHHOCTbIO Ha-
3bIBAETCSl CBOICTBO OpraHU3MOB OO€cleYMBATh MATEPUAIBHYI0 U (YHKIIMOHAIBHYIO
MIPEEMCTBEHHOCTh MEXKIy ITOKOJICHUSIMH, a Takke OOYyCIIOBIMBATh cHenupuyecKui
XapakTep MHAMBUAYAIbHOTO PAa3BUTHSI B OIIPENEIEHHBIX YCIOBUAX BHEIIHEN CPEIbI».

Hapsiny ¢ TepMHMHOM «HAcleACTBEHHOCTb)» B T€HETUKE NPUMEHSIOT TEPMHUHBI
«HACJIEJJOBAaHME» U «HACIENyeMOCTb». Hacnedoseanuem Ha3bpIBAIOT MpOILECC MNEpenadu
HACJIeZICTBEHHBIX 3aJJaTKOB WJINM HACJIEACTBEHHON MH(QOpPMALUU OT OAHOIO IMOKOJIEHMS
IpyroMy, B pe3ylibTaTe 4ero y MOTOMKOB (DOpMHUPYIOTCS OmpeiesieHHbIe NMPU3HAKUA U
CBOWCTBA, MPUCYILIUE POAUTEILCKUM 0CO0sIM. TepMUHOM «HacIenyeMOCTh» 0003HAYa0T
JIOJTFO TEHETUYECKON M3MEHYMBOCTH B 001IeH (heHOTUTNIECKONH N3MEHYMBOCTH MPU3HAKA
B KOHKPETHOW MOMYJISA LMY KUBOTHBIX WJIM PACTEHUM.
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JlabopaTtopHas padora
Tema: U3yueHue 3aKoHAa COXpaHEHHSI UMITYJILCA U PEAKTUBHOIO IBHKEHMHS.
O6GopynoBanue: npudOP AJsl JeMOHCTPAIMHU 3aKOHA COXPAHEHHUS MMITYJIbCA.
Heab: M3y4ynTh 3aKOH COXpPAaHEHHSI MMITYJIbCA M €0 MPaKTHYecKoe IpUMeHeHHe.
[Topsiok BbIOTHEHUSI paOOTHI:
1.Pacnionoxkute cxaryro Npy>kuHy ¢ (UKCaTOPOM MEXY HIapuKkaMu Ha BbicoTe 50 cMm
HaJ CTOJIOM C IMOMOIIIbIO IITaTUBA.
2. Ornyctute (hUKCaToOp M U3MEPHTE PACCTOSHUS, KOTOPBIE MPOJIETETHN KaXKIbIi U3
[IAPUKOB B TOPU3OHTAIILHOM HAIPABJICHUH S; U Sp.

v 5 m
3. HaiiiuTe Maccy IMapuKoB ¢ HOMOIIBIO BecoB. [IpoBepsTe COOTHOMEHHE: — =—= |,
Sz Ty
4 ITponaOmroiaiiTe B IEUCTBUU TPUOOP AJIA IEMOHCTPALIUU 3aKOHA COXPAHECHUS

UMITYJIbCA.
5.Cnenaiite BBIBO/I.
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JIMCT
H3MCHEHHI paboyei yueOHOH mporpaMMsbl MO JHCLHIUTHHE
B/1.08 ECTECTBO3HAHMUE

JlononHeHus H H3MEHEHHS, BHOCHMBIE B pabouyio nporpaMMy AHCLHILIHHBL

OcuoBanus Baecenus | Pasnen PINJL, B kotopsiit Conepxanne BHOCHMBIX
JIOTIONIHEHHH U BHOCSTCSH U3MECHCHUSA JIOTIONHEHHH, H3MEHEHMH
W3MCHECHHH

Ilpeanoxenne
paborozarens

Hpeanoxenune
COCTaBUTENS

_TIPOTPaMMbl

IIpuobperenue, Paznenst Ne2 4.5 u Ne5 ObHoB/ICHHE NEpeYHs
H3aHue nuTeparypel, | [lepeueHb OCHOBHOM IUTEPATYPh
OOHOBIICHHE NEPEYHsA H | AONONHUTENBHOH THTEpaTyph
conepxanus IBC, 6a3
JAHHBIX

CocraBurens: npenoaaBaTeib O/ M JI. B. Xyk
TIOMHCH

YTIBepiieHa Ha 3aceNaHHH TIPEIMETHOH (LMKIIOBOH) KOMHMCCHH MareMarH4eCKHX H
€CTeCTBEHHOHAYYHBIX UCHUILTHH mpotokon Ne 1 ot «31» aBrycra 2018 &

3amectuTens aupexropa no YP guinana (7{ //" ' T.A. Pe3ynenko
«31» aBrycra 2018 1.

?,/ JLI. Coxonosa

Vi «31» asrycra 2018 r.

3aBeayionias cekropom OudmHoTeku dpuinana

HmKkenep->eKTPOHHK (IpOrpaMMHO-HHGOPMALIHOHHOE = S i
obecnieyeHne 00pa3oBaTENbHON NPOrpaMMBbl) ' e A .B. Cveranun
i «31» asrycra 2018 .
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Penenzus
Ha y4eOHy1o nporpammy yueOHo# nucuuruinabl B/1.08 EcrecTBo3nanne
ans crnenpanbHocTy 38.02.01 Jxonomuxka m Gyxranrepekuii yuer (mo orpaciinm)

PaGouas nporpamma yueOHoM mucimmuusl BJ1.08 EcrectBozHanue — paspaboTaHa Ha OCHOBE
TpeboBanmii  DenepanbHOr0 rocyaapcTBeHHOro obpasoBatensHOro craHmapra (manee — @PIOC),
MIPEOBABISEMBIX K CTPYKTYpE, COACP)KAaHMIO M pe3yabTaTaM OCBOeHMs yueOHo# mucimmmnsl BJ1.08
EctecTBO3HaHME, B COOTBETCTBHHM C PEKOMEHIALMAMH MO OPraHH3aLMH TOJYYCHHS CpeiHero obiuero
obpa3oBaHusi B mTpenenax OCBOCHHMsS OOpa3oBaTeNbHBIX TIPOTPaMM CPEJHEro NpodeccCHOHANBLHOTO
obpazoBanus Ha 6ase ocHOBHOro obiero obpaszosanus ¢ yaetom tpedosanuit PI'OC no cnenuaibHOCTH
cpenxero npodeccuonanbHoro odpaszosanus (ranee CITO) 38.02.01 DxoHomuka U OyxranTepckuil y4eT
(Mo oTpacisM), yTBEPKACHHOTO Mprka3oM MusrmnctepcTsa ob6pazoBanns i Hayku Poccuiickoit @eneparmu
ot 28.07.2014 Ne832, 3apeructpupoBas B Munuctepctse roctiiun Poccnn 19.08.2014 Ne 33638.

Pabouas nporpamma SIBISIETCS YaCThI0 OCHOBHOM npodeccroHanbHON 00pa30BaTeIbHON MPOrpaMMbl B
cootBercTBur ¢ ®I'OC cpennero (nomnHoro) obmero obpasosanus u ®I'OC no cnemmansHoctu CIIO
38.02.01 DOkonomuka u Oyxrantepckuii yuer (mo orpacism) no cnemmansHocti «byxranrep». Pabouas
nporpaMma yueOHOM AUCUMIUIMHBI HAMpPaBICHa Ha OCBOCHHE 3HAHWH O (YHIAMEHTAIbHBIX (PU3HYECKUX,
XAMHYECKHMX ¢ OHONOrMYECKMX 3aKOHaX W [PUHIMINAX, JIOKAMHUX B OCHOBE COBPEMEHHOM
€CTECTBCHHOHAYYHOH KapTHHBI MUpa; Hau0OJIee BYKHBIX OTKPBITUAX, OKa3aBIIMX ONPEACIIOMEE BIUAHHE
Ha Pa3BHTHE TEXHUKU M TEXHOJIOTHH, METO/IaX HAYYHOTO MO3HAHUA.

B nmporpamMMy BKIIIOYEHO COAEp)KaHME, HANIPaBIEHHOE Ha (POPMHMPOBAHUE Y CTYACHTOB KOMIIETCHIIHH,
HeoOxomuMsbIx s kadectBeHHoro ocsoenus OINOIT CIIO na 6ase ocHoBHOro o6mero oOpazoBaHus ¢
TIONIYYEHHEM CpenHero o0iiero odpa3oBaHMs; MPOrpaMMbl MOATOTOBKH KBATH(ULMPOBAHHBIX pabouHXx,
CITy)KaIlUX, IPOrPaMMBbl MOATOTOBKH CIICHHAIMCTOB CPETHErO 3BEHA.

ITacnopt mporpamMmsl 0OOCHOBAHHO M TIOJIHO OTPAXKAeT COACPIKAHWUE JUCLMILIMHBL, €€ POJIb H MECTO B
MOATOTOBKE CIICLMANMCTA CPEIHEr0 3BEHA, PACKPhIBACT LETM H 334a4yd y4eOHOH AMCLIMILIHHBI
Onpenenensl TpeOOBaHMA K YMEHHSIM M 3HAHWAM CTYICHTOB. B mporpamme omnpenencHsl (opma
TIPOBENCHUS, UENU, 3anaud y4eOHOH NWCHMIUIMHBI, TIPEICTABJEHbI MaTepHalbl Uls TEKYLIEH M
NPOMEXKYTOUHOM aTTeCTalu. B nporpamMme peaiu30BaHbl JWJAKTHYCCKHE TIPUHIMIBL O0y4YCHHS:
LIEJIOCTHOCTh, CTPYKTYPHOCTb, OTP@KEHa B3aUMOCBS3b MEXAY OTACIbHBIMU 3JIEMEHTAMHM CTPYKTYDBI,
yuTeHBI MeXnpeametHbie cBs3u. Conepkanue paboueit mporpaMmbl y4eOHOW IMCLMIUIMHBI MOJHOCTBIO
cootBercTByeT TpeboBanusam PI'OC cpexnero mpodeccuoHanbHOro 00pa3oBaHMs IO CHELHAILHOCTH
38.02.01 Oxonomuka u Oyxrantepckuii yuer (nmo otpacnsm). M3ydenuwe naHHOH AMCUMITIHHBI
cnocodcTByeT d3P(PEKTUBHON ¥ KaU€CTBEHHOH MOArOTOBKE MOJIOABIX CNIENHANUCTOB. TeMaTHYECKui MiaH
U CcomcpkaHue YueOHOM [UCUMIUIMHBI PACKPHIBACT IIOCJICAOBATENBHOCTE IPOXOXKACHHA TEM,
COOTBETCTBYET Y4eOHOMY TJIaHY U PACIIPENEICHUI0 YacOB.

[lepeders pEeKOMEHAYEMOM OCHOBHOH H IOMOJMHHTEIBHOM JTHTEPATYPhl BKIIOYACT OOIICAOCTYIIHbIE
MCTOYHHKH, U3JJaHHBIE B TIocTenHee Bpems (He nosanee 5 ner). Ilepeuncnennsie MaTEpHET — peCypesl
aKTyaJibHbl H JJOCTOBEPHBI.

Pabouas mporpamma aucimrmuimHel  «EcrecTBO3HaHME» MOXET OBITh PEKOMEHIOBaHA ISt
HCIIONIB30BaHMS B Y4eOHOM mporecce npu moarotoke mno cnenmansHocTd 38.02.01 Oxonomuka ©
Oyxranrepckuii y4yer (1o oTpacisim).

Penensenr:

Kanauaar TeXHHYECKHX HAyK, MPEnoaaBaTelib nepaou Kareropnﬂ
tpunuana ®I'BOY BO «Kybanckuit rocy,uapcmeﬂnbm yunsepcu'mT»
B I. ['enenmxuke 7 ;

JI. JI. JleBun




Penenzusn
Ha y4eOHy!0 nporpammy yueOHoM aucuuminasl B/[.08 EcrecrBo3nanne
s cnenuanbHOCTH 38.02.01 Dxonomuka u Gyxraarepcknii yuer (1o oTpacism)

Pabouas nporpamma yue6Ho# muctumumnsl BJ1.08 EcrectBo3Hanue paspaboraHa Ha OCHOBE TpeOoBaHMi
DeniepabHOr0 roCyAapcTBEHHOr0 oOpasoBateiibHOro craHmapra (manee — OIOC), mpeabsBAsSEMBIX K
CTPYKTYpE, CONEPKAHMIO W pesynbraraM ocBoeHus yueOHoM mucnmrumssl BJ1.08 EcrectBo3Hanue, B
COOTBETCTBHH ¢ PEKOMEHIALMAMH [0 OpraHU3alliH NOJYyYEHUs CpexHero obuiero obpa3oBaHus B Mpeaenax
OCBOEHHsS 00pa30BATENILHBIX MPOrPaMM CPENHEro NpoeccHOHaIbHOro 00pa3oBaHMs Ha 0a3e 'OCHOBHOTO
obmero oOpasoBanus ¢ yderom TpeGoBanuii OI'OC nmo CHEHMANBHOCTH CPEAHErO MPO(ECCHOHAIBHOIO
obpasosanus (nanee CIIO) 38.02.01 DxoHomuka W Oyxranrepckuil yuer (MO OTPACiAM), YTBEPKACHHOTO
npukasomM MunuctepcTBa oOpasoBanus W Hayku Poccuiickoit @enmepammu ot 28.07.2014 No832,
3aperucTpuposad B Munucrepctse roctunmu Poccun 19.08.2014 Ne 33638.

Pabouas mporpamMma siBISIETCS YaCTBIO OCHOBHOM MPOdECCHOHAIBHOM 00pa30BaTELHON MPOrpaMMBI B
cootsercTBUH ¢ ®I'OC cpemnero (monHoro) obmero odpasosanns u ®I'OC no cnenumamsroctn CITO
38.02.01 DxoHomuka u OyXranTepckuii yaet (110 OTpacismM) 1o CrenHaibHOCTH «Byxranrepy.

Pabouas mnporpamma y4eOHOM AMCIMIUIMHBI HAnpaBjieHA HAa OCBOCHME 3HaHWK O (YHIAMEHTallbHBIX
OH3HYECKHX, XUMUYECKUX W OHOMOrMYECKMX 3aKOHAX M MPUHLMIAX, JEKAIHMX B OCHOBE COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHBI MHPa; HauboJee BaXKHBIX OTKPHITHSAX, OKA3aBIIMX ONPE/ENSIONICE BIMSHUE Ha
Pa3sBHTHE TEXHMKM M TEXHOJIOTMH, METOJAX HAay4YHOro MO3HAHWA. B mporpaMmy BKIIOYEHO COAEPIKaHUE,
HaNpaBJIEHHOE Ha ()OPMHUPOBAHHUE Y CTYJEHTOB KOMIIETECHIIHH, HEOOXOAMMBIX JUIS KA9ECTBEHHOIO OCBOECHMS
OIIOII CIIO na 6a3e ocHOBHOro obmiero 00pa3oBaHWs C TMOJydEHHEM CpeaHero obiero oOpa3oBaHus,
NPOrpaMMbl TIOATOTOBKH KBAJM(PULIMPOBAHHBIX Paboumx, CIyKaIMX, IIPOrPaMMBbl TIOATOTOBKH CTICLIAANIACTOB
CPEIHEro 3BeHA.

[Macnopr nporpamMmbl 0GOCHOBaHHO ¥ TIOJHO OTPAXKAaeT COACPKAHME AMUCLMILIMHBI, €€ POJTb U MECTO B
MOATOTOBKE CIICLMAIMCTAa CPEIHETO 3BEHA, PACKPBIBACT LEM M 334a4M yueOHOoH nucuuiumnbl. OnpeneneHsbl
TpeOOBaHMs K YMEHHMAM M 3HAHUAM CTyACHTOB. TemaTHyeckwii TulaH U colepkaHue y4eOHOH IUCLUIIIMHbI
PacKpbIBAET MOCJIEA0BATENbHOCTh MPOXOXKICHUS TEM, COOTBETCTBYET y4eOHOMY IUIaHY M PacHpEcNICHUIO
4acoB. B nporpamme onpeneneHsl popma NpoBeNeHHs, LETH, 3a4a91 YUeOHON AUCLIMIUIMHBI, IPECTaBICHbI
MaTepuayisl Uid TEKylled W MPOMEXYTOYHOW aTTecTalud. B mporpamMme peajmu30BaHbl AUTAKTHYCCKHE
TPUHLMINBI  00y4€HHs: ILENOCTHOCTh, CTPYKTYPHOCTb, OTpPaX€Ha B3aMMOCBS3b MEXAY OTAEIbHBIMU
3JIEMEHTAMH CTPYKTYPbI, YITEHbI MEXKITPESIMETHbIE CBS3H.

Conepxanne paboyell nporpamMmbl y4eOHOH IUCHMIUIMHBI TOMHOCTBI) COOTBETCTBYET TpeOOBaHUAM
OI'OC cpensero mnpodeccHoHATLHOrO oOpazoBanus no crnenuansHocTH 38.02.01 DOkoHomuka H
Oyxrantepckuii yuer (mo orpacnsMm). M3yuenuwe naHHOM IUCHMIUIMHBI  CrOCOOCTBYET 3(QQEeKTUBHON W
Ka4eCTBEHHOM IMOArOTOBKE MOJIOJBIX CIICLHAIHCTOB.

IlepeueHp pEKOMEHAYEMOH OCHOBHOH M JOMOJHHTENBHOH JHTEpaTyphl BKIIOYAaeT OOMICAOCTYNHBIC
HCTOYHWKHM, M3JAaHHBIC B MocienHee Bpems (He mosaHee 5 sier). [lepeuncnennbic MHTEpHET — pecypcesl
aKTyaJIbHbl U JOCTOBEPHBI.

Pabouas nporpamMma AUCIMILTAHBI «ECTECTBO3HAHHE» MOXET OBITh PEKOMEHIOBaHA I HCIIO/Ib30BAHHS B
yuebHOM mpouecce npu noAaroToBke no crnenuanbHocTd 38.02.01 DxoHoMuka M Oyxranrepckuit yyer (1o

OTpacisim).

Penensenr:
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