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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 TmpodeccroHanbHO 00pa30BaTENbHON MPOTpaMMOi B COOTBETCTBUH C
denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CpEIHEro (MOJIHOTO)
obmiero obpazoBanusi u  DenepalbHbIM  TOCYIAPCTBEHHBIM  00pa30BaTEIbHBIM
crangaptoM (manee @DI'OC) 1o cHenuasbHOCTH CPEIHEro MNPOo(ECCHOHATBLHOTO
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 COBPEMEHHOW €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 CO3MaHHMS W HCIOJIb30BaHUS WH(MOPMAIIMOHHBIX 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 mepBylo ouepelb OTHOCSTCS: MOJEIMPOBAHUE
O0OBEKTOB M TMPOIECCOB, MPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS, CHCTEMHO-
UH(OPMALIMOHHBIN aHaMKU3, (POpPMYIMPOBAHHE THUIIOTE3, aHAM3 W CHUHTE3, CpaBHEHUE,
o0o0mIeHre, cucTeMaTH3alys, BBISIBICHHEC NPUYNHHO-CICACTBEHHBIX CBS3€H, IOUCK
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
MEXIUCIUIUIMHAPHBIX CBsI3€H, MPUYEM Ha YPOBHE, KaK MOHATHMHOIO ammapara, TaKk |
uHCTpyMeHTapusi. CkKa3aHHOE TIO3BOJISIET paccMaTpUBaTh €CTECTBO3SHAHME KaK MeTa
TUCIHIUINHY, KOTOpas TPEAOCTaBIIeT MEKIUCIUIUIMHAPHBIA SI3BIK JJIST  OTMCAaHUs
HAyYHOUM KapTHUHBI MHpA.

Uzyuenne  «EcrecTBO3HaHHMA» 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
npodecCHOHAIBHOTO 00pa3oBaHUsl. OJTO BbIpaXKaeTcsd B COACpPKAHUU OO0y4YeHUS,
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 €CTECTBO3ZHAHUIO JOIMOJHSAIOTCS MPAKTUYECKUMU U
nabopatopHbIMU paboTamu.

1.2 MecTo AUCHUIUVIMHBI B CTPYKTYpe NPOrpamMMbl NOATOTOBKH CHENUAJHUCTOB
CpeHero 3BeHa

HMuctumnvuaa  «EcrecTBo3HaHMe»  BXOAUT B 0a30BbIM  Y4eOHBIA LUK
(obmeoOpazoBarenbHble  JAUCHUILIAHBI)  MPOTPAMMBI  MOJATOTOBKH  CHEI[UAIMCTOB
CpEHETO 3BEHa.



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

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

- OCBOCHME 3HAHUI O (yHIAMEHTAJIbHBIX (U3NYECKUX, XUMHUUECKUX U OMOIIOTHYECKHX
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;

- OBJIaJICHWE YMCHUSMH TIPOBOJUTH HAOIOJEHUS, TUIAHUPOBATh W  BBITIOJIHATH
OKCIIEPUMEHTHI, BBIJBUTATh TUIOTE3bl M CTPOUTHh MOJENIH, MPUMEHSTH MOJIYUYCHHbIE
3HAHUSA 10 (PU3UKe, XUMUU U OMOJIOTUU )T OOBSICHCHHSI SIBJICHUI M CBOWCTB BEICCTB;
MPAKTUYECKH HCIOJB30BaTh 3HAHUS MO (U3MKE, XUMHUM W OWOJIOTHH, OLICHUBAThH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU WH()OPMAIIHH;

- pa3BUTHE T[IO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAIbHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B MpoIlecce MPUOOPETEHUs 3HAHMK W YMEHHUM 10 (HU3MKE, XUMHUU U
OMOJIOTUU C WCIOJB30BAHMEM DPA3JIMYHBIX HUCTOYHUKOB HMH(POPMAIMA 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 BBITIOJTHEHUS 3aJ]a4, YBAXKUTEJIHHOT'O 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 IPUOOPETEHHBIX 3HAHUW M YMEHUN /ISl PEIICHUS MPAKTUYECKUX 3a/1a4
B IIOBCEJIHEBHOM JKM3HH, oOOecrieueHusi O€30MacHOCTH COOCTBEHHOW  JKHM3HH,
PaIMOHAIILHOTO TMPUPOONOIB30BAHUS M OXPAHbl OKPYXKAIOMIEH Cpebl, BO3MOXHOCTh
OPUMEHEHHs 3HAaHWW TpU PEHICHUH 3a7a4, BO3HHUKAIOIIUX B  IOCIEIYIOIICH
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,
OpOrpaMMbl  MOATOTOBKM KBaJTM(UIMPOBAHHBIX pabOYMX, CIYKalUX, TPOrpaMMbI
noAroToBkH crneruanuctoB cpennero 3seHa (IIKPC, IITICC3).

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

JUYHOCMHDIX
- YyBCTBO TOPJOCTH U YBXKEHUS K UCTOPHUH U JOCTHIKEHUSM OTECYCCTBEHHOW 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 NEesATeIbHOCTU U 00BEKTUBHOE OCO3HAHUE ponu
€CTECTBEHHOHAYYHBIX KOMITICTCHIIHIA B 3TOM;

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



- 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 IMO3HABATEIBHOW JI€SITEIbHOCTHIO, MPOBOJUTh CAMOOLICHKY
YpPOBHSI COOCTBEHHOT'O MHTEJUIEKTYAIbHOTO PAa3BUTHUS,

Mema npeomMemHuIX.

- UCIIOJIb30BAHUE PA3JIMYHBIX BUJIOB MO3HABATEILHON JIEATEILHOCTH JIJISl PELICHUS
€CTECTBEHHOHAYYHBIX 3a7a4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOeHUS,
OMHCAaHUA, U3MEPEHUS, IKCIIEPUMEHTA) JIsl U3YUYCHHS PA3IUYHBIX CTOPOH OKPYXKAIOIIEH
NENCTBUTENIBHOCTH;

- HWCHOJIb30BAHUE OCHOBHBIX WHTEIJICKTYAIbHBIX OIEpalMil: TMOCTAHOBKH 3aJa4H,
dbopMynupoBaHUsT  TUIOTE3, aHamM3a M  CHUHTE3a, CPAaBHEHUSA, OOOOIICHUS,
CHUCTEMAaTHU3alluM, BBISIBJICHUS MPUYMHHO-CJICIICTBEHHBIX CBS3€H, MOUCKA aHAJOrOoB,
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; TOHUMAHUE CYIIHOCTU Ha0Ir0aeMbIX BO BceneHHOM sBIeHU,
PO €CTECTBEHHOHAYYHBIX  JUCHUIUIMH B (OPMUPOBAHMHM  Kpyrozopa U
(G YHKIIMOHATBFHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHUsI MPAKTUIECKUX 3a/1a4;

- BJIAJICHUE OCHOBOIIOJIAr Al IUMHU €CTECTBEHHOHAYYHbIMU MIOHSATUSAMH,
3aKOHOMEPHOCTSIMH,  3aKOHAMM W TEOPUAMHU;  YBEPEHHOE  MCIIOJIb30BaHHE
€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 SIBICHHH B MpUpoze, 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 JAUCIHUINJIMHE (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) 162
Oobs13aTenbHas ayiuTopHAas yueOHasi Harpy3ka (Bcero) 108
B TOM 4YHUCJIC:
3aHIATHS JTIEKITMOHHOTO THUIIA 62
MPAaKTHYECKUE 3aHSATHS 30
nabopaTOpHBIE 3aHATHUS 16
CamocrosiTeJbHasi padoTa o0y4yarouierocs (Bcero) 54
[IpomexyroyHast aTTecTanus Huddepenuupona

HHBIHA 3a4€ET

2.2 CTpyKTypa AUCHUILIMHBI

KosmuecTBo ayIMTOPHBIX YaCOB
CamocrosiTe] b
IIpakTHyeckue u
HaumeHoBaHuUe pa3iejioB H TeM Teopernueckoe Has padoTa
Bcero J1abopaTopHbIe
o0yuyeHue cTyAeHTa (4ac)
3AHATHS
Paznen 1. dusuka 54 22 14 18
Tema 1.1 Mexanuka 12 6 2 4
Tema 1.2 MonekynsipHast pu3uka u 12 4 4 4
TEPMOAWHAMHKA
Tema 1.3 DnexTpoanHaMHKa 14 6 4 4
Tema 1.4. CtpoeHue aToMa U KBaHTOBast 9 4 2 3
¢busmnka
Tema 1.5 DBomrorust Beenennoit 7 2 2 3
Pazgen 2. Xumus 54 20 16 18
Tema 1.1 OcHOBHBIE TTOHATHS U 3aKOHBI 8 4 2 5
XUMHHU
Tema 1.2 Boga. PactBops! 6 2 2 2
Tema 1.3 XuMudeckue peakuu 6 2 2 2
Tema 2.1 Knaccudukarms 6 2 2 2
HEOPraHMYeCKUX COCIUHEHUM
Tema 2.2 MeTaisl 1 HEMETAILIBI 6 2 2 2
Tewma 3.1 YrieBoaopoisl 6 2 2 2
Tema 3.2 Kucnopozacoaepxamue u
a30TOCOJepIKAIIIEe OPraHUIECKIE 10 4 2 4
BEILECTBA
Tema 3.3 XuMus 1 )KU3HE. 6 2 2 2
Xumus B OBITY
Pasnen 3. Buojorus 54 20 16 18
Tema 1.1 MeToasl HO3HaHUA B OMOJIOTUA 8 4 2 2
Tema 1.2 Knerka 12 4 4 4
Tema 1.3 Opranuzm 12 4 4 4
Tema 1.4 Bun 10 4 2 4
Tema 1.5 DxocucTeMsl 12 4 4 4
Bcero mo aucuumnjinHue 162 62 46 54




2.3 TemaTn4yeckuii JIaH M COAePKAHNE YUeOHON TUCUMIIIIMHBI

HaumenoBanue Copaep:xanue y4e0HOro MaTepuana, NpaKkTHdeckue padorsl, O0BbeM | YpoBeHb
pa3fesioB M TeM caMocTosiTe/IbHasI padoTa odyuarouMxcsi, KypcoBasi pagora YacoB | OCBOEHHSI
(eciu mpeaycMOTpeHAa)
1 2 3 4
Pa3gea 1. ®Puzuka 54
Tema 1.1 Coaepxanue y4e0HOr0 MaTepuaa 6
Mexanuka Jlexknuu
1| Mexanuueckoe ABHKEHUE, €T0 OTHOCHTEILHOCTE. 2 1,2
2 | 3akonsl quHaMuku Herorona. CHitkl B IpUpoIe. 2
3 | 3aKoHBI cOXpaHEHUS 2
IIpakTHyeckne (JiabopaTopHblie) 3aHATHS
1| M3yueHne 3aKkoHa COXpaHEHHS UMITYJIbCa U PEaKTHBHOTO 2
JBYDKCHHUS .
CamocTosiTeJIbHasA padoTa 00y4arouXCs
CocraBiieHHE aJITOPUTMa PELICHHSI KHHEMaTHIECKHX 3a71ad. 4
Pemenue 3a1au no teme «Kunematukay
Tema 1.2 Conep:xanue yueOHOro Mmarepuaja 4
MouJiekyasipHas Jleknuu
¢usuka u 1| OcHosusie tomoxennss MKT u ux oneITHOE 000CHOBAHUE. 2 12
TepMOJUHAMHUKA TenmoemkocTs. TemmooOMeH. ’
2 | 3aKoHBI TEPMOIMHAMUKH. TEIIOBBIE ABUTATEH U OXpaHa 5
okpyxaromeit cpenpl. KI1J1 TerioBsIx nqBurareneit
IIpakTHuyeckue (JIa0OpaTOpHbIE) 3aHATHSA
1 | M3MepeHne BIXHOCTH BO3yXa 4
2 | M3aMepeHue MOBEPXHOCTHOTO HATSDKEHHSI KHIKOCTH 2,3
CamocTosiTeJIbHAsA padoTa 00y4aIOIUXCS 4
CpaBHUTEIBHBIN aHAIN3 Pa3IMYHBIX TEMIEPATYPHBIX HIKAJ
Tema 1.3 Coaepxanue yueOHOT0 MaTepuaja 6
DJIeKTPOAUHAMU- Jlexkuun
Ka 1| Dnexrpuueckoe B3auMoeiicTBre. 3akoH KynoHa. 2
Hanpsoxennocts. [lpuHiun cynepno3unuy noJien. 1,2
2 | 3akon Oma y1s yJacTKa [eMd ¥ JUTsS TOJTHOH 1ernu 2
3| MarauTHoOe 1oJjie IOCTOSTHHOT'O MarHuTa v 3JIeKTPUYECKOTO 2
TOKa. SIBJIEHUE HJIEKTPOMArHUTHOM MHAYKIMH.
IIpakTHyeckue (J1adopaTopHble) 3aHATHS
1 | N3yuyenne 3axoHa OMa I ydacTKa Iend 4
2 | Uzyuenwne sBICHAS AIIEKTPOMArHUTHOW WHAYKIIHA 23
CamocTosiTeIbHasA paGoTa 00y4yaouXcs '
CpaBHUTEIbHBIA aHAIN3 DIEKTPUYECKUX CBOMUCTB Pa3IUnUHbIX 4
IIPOBOJHUKOB
Tema 1.4 Conep:xanue y4eOHOro Mmarepuajia 4
Ctpoenue atoma u | Jlekuuu
KBaHTOBast 1| CrpoeHne aToMa ¥ aTOMHOTO s1Jipa. 3aKOHbI CBETA. 2 1,2
¢busnka 2 | PagnoaktuBHOCTH. DOTO3(hGEKT U KOPITYCKYIISIPHBIC CBOHCTBA 2
cBeTa
IIpakTHyeckne (Ja60pATOPHbIE) 3AHATHS 2
1| Mcnonp3oBanue Gorodperra B TEXHUKE
CamocTosiTeJbHast padoTa 00y4aomuXxcst 2,3
DKOJIOTHYECKUE MTPOOIEMBI, CBSI3aHHBIE C HCIOIb30BaHUEM 3
SIICPHOI SHEPTEeTHKU
Tema 1.5 Coaepxanue yueOHOr0 MaTepuaja 2
IBoJaonus Jlexkuun 1,2
Bceesiennoii 1| Conneunas cucrema. IanakTuka. 2
IIpakTnueckue (JIa0opaTopHbIE) 3aAHATHUS 5 23
)

1 | KonrpossHast pabora o teme «dnznka
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CamocTosiTeJIbHas padoTa 00y4al0IUXCS
Koncnekt «O6pa3oBanue miaHeTHbIX cucTeM. ComHeuHast
CHCTEMa)

Pa3zgen 2. Xumus

54

Tema 1.1
OcHOBHBIE
NOHATHUA U
3aKOHbI XUMHH

Coaepxanue yueOHOr0 MaTepuaja

Jleknun

1| BemecTtBo. AToM. Monekyna

2 | X¥uMHUUECKHH 3IEeMEHT U (DOPMBI €ro CyIeCTBOBAHMS.
IIpocThle U cI0XKHBIE BeNlecTBa

IIpakTHyeckne (J1a60paToOpHbIE) 3aHATHS

1| Ctpoenue aToma ¢ HCTIOJIb30BaHUEM TaOuuIel MeHeneena

CamocTosiTeJIbHAsI padoTa 00y4aroLUXCs
Koncnekt: «Otkpbitue [lepnoquueckoro 3ak0Ha U ero 3HaUYSHHUE»

2,3

Tema 1.2
Bona. PacTeops!

Conep:xanue y4edOHOro MaTepuasa

Jlexknuu

1| dusnueckue u XUMUYECKHE CBOMCTBA BOALI. Du3nyeckie u
XUMHUYECKHE CBOMCTBA PACTBOPOB.

IIpakTnyeckne (J1a60paToOpHbIE) 3aHATHS

2 | 3arps3HHATENH BOJBI ¥ CIIOCOOBI OYUCTKH BOABI. OmpeneneHue
JKECTKOCTHU BObI

CamocTosiTeJIbHAasA padoTa 00y4aOIUXCs
KoHcnekT « ArperaTHble COCTOSIHHS BOABI U €€ NEePEX0bl U3
OJIHOTO arperaTHOro0 COCTOSIHUS B JIPYroey

2,3

Tema 1.3
XumMuueckune
peakuuun

Conep:xanue yueOHOro MarepuaJia

Jleknuu

1| Xumunueckas peakuusi. CKOPOCTh peakiiui U GakTOPBbI, OT
KOTOPBIX OHA 3aBUCHUT. TerioBoii addexT xumuueckon
peakuuy. XuMU4ECKOE PAaBHOBECHE

IIpakTHuyeckue (J1adopaTopHbIe) 3aHATHSA

1| CocraBicHHE 3JCKTPOHHBIX U AJIEKTPOTpaPuyuecKuX GopMyIT
ATOMOB XHMHYECKUX DIICMCHTOB

CamocTosiTeJIbHas padoTa 00y4aloIHXCS
CocraBnenue npe3eHTanuit: « TUIbl XuMuueckoi cBsizn», « Tumbl
KPUCTATINYECKUX PELIETOK.

2,3

Tema 2.1
Kaaccnduxanus
HEeOpraHuYecKHuX
coeMHEeHUu

Coaepxanue yueOHOT0 MaTepuaja

Jleknuu

1| Knaccudukanms HeopraHHUECKUX COSANHEHHUH.
XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUUECKHX
COEIMHEHUH B CBETE TEOPUU DIIEKTPOIUTHUECKON
JUCCOLMALNN.

1,2

IIpakTnyeckue (Ja00paTopHbIe) 3aHATHS

1| XuMuueckue CBOMCTBA KHCIIOT U OCHOBaHHH B cBeTe TOJ]

CamocrosiTebHasA padoTa 00y4al0IUXCH
CocraBnenue Tadbmuibl «Knaccudukarys HeopraHnIecKuX
COEIUHEHUI»

2,3

Tema 2.2
MeTamibl "1
HEMeTAJLJIBI.

Copnep:xkaHue y4e0HOro MaTepuajia

Jleknuu

1| Merambl. O6mue crocoOsl moaydeHns: MetayuioB. CruiaBbl:
YEepHBIC U [[BETHBIE.
Koppo3ust MeTanioB 1 CriocoObI 3aIIUTHI OT HEe.

1,2

I[IpakTuyeckue (J1adopaTopHbIe) 3aHATHS

[y

Oo6mas xapakrepucTuka MerauoB. O0Imas XxapakTepucTHKa
TJIaBHBIX MOATPYII HEMETAJJIOB Ha NIPUMEpE TaJIOreHOB.

CamocTosiTeJIbHasA padoTa 00y4alomUXCs
Koncnekr no teme: «3amiura OKpyXarolien cpepl OT 3arpsi3HEHUS
TSDKEIBIMH METAIIAMH, COSAMHEHUSIMU a30Ta, CEPhD).

Tema 3.1
Yraesogopoasbl.

Conep:xkanue yueOHOro MaTepuaja

Jleknun

1 HpGI[GJ'ILHBIe 1 HCIIPCACIIbHBIC YIIICBOJOPO/bI. HpI/IMeHeHI/Ie
YrJ€BOAOPOJAOB B OPIraHMYCCKOM CUHTE3EC.

1,2

IIpakTnueckue (JIa0opaToOpHbIE) 3AHATHUS
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1| OOmast xapakTepHCTHKa YIIIEBOIOPOIOB

CamocrosiTeJIbHAsA padoTa 00y4arOIUXCs

Koncnekr «IIpupoaHble HCTOUHUKH YTIEBOAOPOIOBY. 2
Tema 3.2 Conep:xanue yued0HOro Marepuajia 4
Kucnopoaconepxka | Jlexkuuu
mue u 1| Crpoenne n xapakTepHBIE XUMHUYECKHE CBOWCTBA CIIUPTOB, 5 12
a3oTocoaepikamme KapOOHOBBIX KHCIOT M CIOXHBIX 3(PHPOB. '
OpraHu4eckue 2 | AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHUE U OMOJIOTHYECKas 5
BeLleCTBa GbyHKIMs OeNKOB
IIpakTHyeckue (J1adopaTopHble) 3aHATHUS
1| CgoiicTBa W IpUMEHEHHS CIUPTOB, KAPOOHOBBIX KHUCIOT U 2
CIJIOKHBIX 3(DUPOB.
CamocTosiTeJbHasA padoTa 00y4aromuXCs
Cocrasienne Tabauipl «CTpoeHHe W XapaKTepHbIE XUMHUYECKHE .
CBOWCTBA NPECTaBUTEICH KHCIOPOACOIEPIKAIINX OPraHMYECKUX
COEOUHEHMIDY 4
Cocrasienue Tabauibl «CTpoeHHE U XapaKTepHbIE XUMHUYECKHE
CBOMCTBA NPEICTABUTENIEH a30TCOAEPKALIUX OPraHMYECKUX
COETMHEHUI.
Tema 3.3 Copaep:xanue y4eO0HOro MaTepuaia 2
XHMHS U KH3HD. Jlexknuu
Xumus B ObITY 1| Xumust n opraHusm 4enoBeka. XUMHUECKUE SIEMEHTHI B 2 1,2
opranu3Me uenoBeka OCHOBHBIC )KH3HEHHO HEOOXOIMMEIE
COEIMHEHUS: OCJIKH, YTICBOMBL, )KUPbI, BATAMUHBI
IIpakTHyeckne (JIa00paTOPHbIE) 3aAHATHS 2
1 | KoHTpospHast paboTa o TeMe «XUMHUD)
CamocrosiTebHasA padoTa 00y4al0IUXCH .
Joxkinan «Pojib XUMHUYECKHUX AJIEMEHTOB B dKU3HU PACTEHUI», 2
«Y noOpenust. XMMHUECKHE CPEJICTBA 3aIUTHI PACTCHHUI
Pa3nea 3. buoaorus 54
Tema 1.1 Coaepxanue yueOHOr0 MaTepHuaja 4
MeTtoasl Jleknuu
TO3HAHUS B 1| )KuBas nmpupona kak 00bEKT U3y4eHUs! OMOJIOTHH. MeToabI 1,2
GuoJoruu HCCIIeIOBAaHU KUBOH MPUPOIEI B Onostorun. OnpeseneHue 4
KHM3HH ¥ YPOBHH OpPraHM3aIAN KU3HA
IIpakTHyeckne (Ja6opaTopHbIe) 3aHATHS 2
1 | JKuBas mpupoa Kak 00beKT U3yUeHHUsI ONOJIOTHI
CamocTosiTebHasA padoTa 00yyaOIUXCH .
Koncnext «MeTofp! HcciaeI0BaHUS KUBOW IPUPOIBI B OHOIOTHNY, 2
«EcrecTBeHHOHaY4YHas1 KApTUHA MUPa B IPAKTUYECKON
JIEATEJIbHOCTU JIHOJEI
Tema 1.2 Kierka Copaepxanue y4e0HOr0 MaTepHaIa 4
Jleknuu 1
1| Knerounas Teopus crpoeHus opranuzmon. Mosekyna JJHK - 2 1
HOCHUTEIb HACIEACTBCHHON HH(OpMAINN
2 | HeknerouyHoe ctpoeHHe, )XU3HEHHBIH LIUKI U €r0 3aBHCHMOCTb 2 2
OT KJICTOYHBIX (DOPM KU3HU
IIpakTnueckue (J1a0opaTopHbIe) 3aHATHS 4
1| Pa3MHOXeHHE OPraHU3MOB, ero (JOPMBI M 3HAUCHHE.
WHnuBuyansHOE pa3sBUTHE MHOTOKJIETOYHOTO OpPraHu3Ma 2
(oHTOTCHE3).
2 | V3y4eHne cTpoeHus! paCTUTENBEHON M )KUBOTHOM KIIETKH 2
CamocTosiTenbHas padoTa 00yJaromuxcst .
3anoJHATE Ta6J'H/II_[I)I no TeMaM: « XUMHUYECKHUE DJIEMEHTHI KIICTKH),
Coobuienne « Poib B KJIeTKe HEOPraHUYECKUX U OPTraHUIECKUX 4
BEIIECTB», «BUpychl — B030yauTENN MHPEKINOHHBIX
3aboneBanuil»; «Bupyc mmmyHoaedunnta yenoseka (BIY).
[Mpodunakruka BUY-unpexunn», «bakrepun»
Tema 1.3 Copaepxanue y4e0HOr0 MaTepHuaa 4
Opranusm Jlexknuu
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1| MHuoroo0Opasue opranm3mMoB. OOMEH BEIIECTBOM U SHEPTrHEH ¢
OKpY)KaroIIel cpetoit Kak HeoOX0IMMOe YCIOBHE
CYIIECTBOBAHHS YKUBBIX CHCTEM

1,2

2 | HacrmencTBEHHOCTh M M3MEHUYHUBOCT — CBOMCTBA OPT'aHU3MOB;
3aKOHOMEpPHOCTH HaclieloBaHusl, ycTaHoBJIeHHbIe [. Menaenem
u T. Moprasowm (Ha mprMepe HacleIOBaHMs Y YeJIOBEeKa)

1,2

IIpakTHyeckue (J1aGopaTopHbIe) 3aHATHS

1| Opraamm — eamHOe 1enoe. MHOrooOpasue opraHm3MoB

CamocrosTenpHas paboTa 00yJarouxCs

KoncnekTsr: ((HaCHe]ICTBeHHI)Ie 00JIe3HU Y€JIOBCKA, UX MMPUYNHBI U
npodurakTukay, «CoBpeMeHHBIE IPEICTABICHIS O TeHE U
TEHOMEY.

Coobuienue «I'eHeTn4ecKre 3aKOHOMEPHOCTH CETIEKIIUN»,
«Yuenne H.W. BaBunoa o ieHTpax MHOrooOpasust u
IIPOUCXOKICHMSI KYIbTYPHBIX pacTeHUID». «buoTexHoIorus, ee
JIOCTHIKCHUSI, HEPCIIEKTHBBI PA3BUTH».

Tema 1.4
Bun

CoaepxaHnue yueOHOr0 MaTepuaja

Jlexknuu

1| Bug, ero xputepun. [lomyssinus — CTpyKTypHAsI eAHHATA
9BOJIFOLIUML.

1,2

N

Teopus sBosronIMK opraHuyeckoro mupa Y. JlapBuHa

12

IpakTnueckue (J1abopaTropHbIe) 3aHATHS

1| T'unoTre3bl MPOMCXOXKICHUS KHU3HU. YCIIOKHEHUE >KUBBIX
OpraHM3MOB Ha 3eMJie B MIPOIIECCE SBOIONUHN. AHTPOIOTCHE3
U €ro 3aKOHOMEpHOCTH. J[oKazaTenbcTBa POJICTBA YENIOBEKA C
MJICKOIMTAIOIMMHI JKUBOTHBIMH.

CamocrosiTenbHast paboTa 00yJaroIIuXCst
Kowncrekt «'MnoTe3sl MPOUCXOKACHHS KU3HIY», «[losBieHue
MBICITUTEIBHOU JCATCIIBHOCTHU U quHOpaSHeHLHOﬁ peum».

Tema 1.5
9KocuCcTEMBI

Conep:xanue yueOHOro Mmarepuajia

Jleknuu

1| IIpenamMer u 3a7a4n SKOJIOTUH: YIEHUE 00 IKOJOTUIECKHIX
(akTopax, yaeHHe 0 COOOIIECTBaX OPraHU3MOB, YICHHUE O
ouochepe

1,2

Dkosoruyeckue HaKTopbl, 0COOCHHOCTH MX BO3JICHCTBUS.

1,2

aKTHYeckne (1a0opaTopHbIe) 3aHATHS

CocraBlieHHE DKOCUCTEMBI

I\JI—‘nl\J

KouTpossHas pabota o Teme «bruosorus»

CamocrosTesnbHas paboTta
[MoxaroToBka k auddepeHIInpoBaHHOMY 3a4eTy IO BOIIpOcaM

HUTOro:

162
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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

Mexanuka

MexaHn4uecKkoe OBIDKEHHE, €r0 OTHOCHTEIBHOCTh. 3aKOHBI JIWHAMUKH
Hetorona. Cuibl B mpupoie: 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 koyeOanus. [lepruon u gacrtora KojeOaHH.
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 u Maccel MoONEKyT W aTtoMoB. KammuisipHbIE 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. [IprHINT CcyTepro3uiium
noJieit. ['paduueckoe n300pakeHHE MIEKTPUUYCCKUX MMOJIeH. MarHuTHOE
IOJIe TIOCTOSTHHOTO MAarHUTa M DIIEKTPUYECKOTO ToKa. MarHuTHas
WHIYKIWSI, MACHUTHBIA TIOTOK. SIBJIEHUE JIEKTPOMArHUTHON HHIYKIUH.
3akon Owma g yuyacTka uenu. Kparkas HCTOpus 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. CTpoeHHE 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 — ['amaktuka.
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 cyiiecTBOBaHMs. [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 cBsi3b: HemoJsipHas 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 ymsrueHue. OmnpecHEHUE BOJIbL. 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
pPEeKT XUMHYECKOW peakIuu. XuUMU4eckoe paBHOBecHe. OKCHIHL,
KHCJIOThI, OCHOBAHUsA, COJIM. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEIMHEHUH B CBETE TEOPUM 3JIEKTPOIUTHUECKON
muccoranuu. OO0mue GU3nYecKre U XMMUYECKUE CBONCTBA METAJIIOB.
OO0mass xapakTepUCTUKA TJIABHBIX TOJATPYIN HEMETaIOB HAa MIpUMeEpe
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. IlpuMeHenne yriaeBogopoa0B 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.

Kucnoponconepxamue  OpraHn4ecKHe  BEIIECTBa. CnupTsl,
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 A(UPHL. 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. OpraHuyYeckde 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 4YeIOBEKa. MHUHEpAIbHBIC BEIICCTBA 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.
OmnpeneneHne XU3HU (C IPUBJICUCHUEM MaTepHaia U3 pas3lesioB 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. Kierounoe
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
nomunykineotuaueix  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. JlemeHne KIETKM  — 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 (OPMHUPOBAHMH 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 3BOJIIOIMOHHOTO Ipoliecca. Pe3ynapTaTel  3BOMIOLHUU.
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 Ipolecce
9BOJIIOLMU. AHTPOIIOTEHE3 M €ro 3aKOHOMEpHOCTH. JloKaszaTenbcTBa
POJCTBA YeNOBEKa ¢ MIICKOIHUTAIOIMMI XHUBOTHBIMH. ODKOJIOTHYECKHE
(akTophl aHTPONOTeHe3a: YCIOKHEHHE TOMYJSIHOHHOW CTPYKTYpBI
BHJA, HW3TOTOBJICHHE OPYAHH TpyAa, IHEpexoJl OT PAacTHUTENBHOTO 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,
yaeHue o Owocdepe. Ixonormyeckue (HaKTOPBl, OCOOCHHOCTH UX
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 OpraHM3MOB B
6uoctepe. buomacca. buonormyeckuii KpyroBopor (Ha — mpHMepe
KpyroBOpoTa yraepona). OCHOBHbIE HampaBiICHHs BO3JCHCTBUSA
YelmoBeKa  Ha omochepy.  TpanchopMmaruisi  eCTECTBEHHBIX
9KOJIOTHYECKHX cucTeM. OCOOEHHOCTH arpodKOCHCTEM (arpoIlieHO30B).

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

azjeia
pasi KOHTPOJIsI

1 2 3 4

1. |Pa3zmea 1. N3ydyenne 3akoHa COXpPAHEHUS UMIIYJIbCa U PEAKTUBHOIO
Mexanuka NMBUKCHHUS.

M3MepeHue BlIaKHOCTH BO3AyXa.

N3mepenne noBEpXHOCTHOIO HATSXKEHUS KUIKOCTH. 1P, ¥V, JIP
N3yuenue 3akona OMa 171 ydacTka Lemnu.

N3yuenue SIBJICHUS 3JIEKTPOMAarHUTHOU WHIYKIHU.
HcnonbzoBanue GoTorddexTa B TEXHUKE.

2. Pazaen 2. CtpoeHne aToMa ¢ UCTIOIb30BaHneM Tabuiel MeHeneeBa.
XuMus 3arpsi3HEeHHe BOJBI M CIIOCOOBI OYHMCTKH BOIBL. OrmpeneneHue
KECTKOCTH BOJBI.

CocraBneHre 3IEKTPOHHBIX W 3JeKTporpapudeckux (Hopmyl
aTOMOB XUMHUYECKHX JIEMEHTOB.

XuUMHYECKHE CBOMCTBA KHCIIOT M OCHOBaHMH B cBeTe TO/I. Inp, v, JIP
OOmass xapakTepucTuka MeramioB. OOmas XapaKTepHCTHKa
TJIABHBIX TIOATPYIIT HEMETAIJIOB HA TIPUMEPE TaIOTEHOB.

O0m1as XxapaKTepHUCTHKA YTIEBOIOPOJIOB.

CBoiicTBa W TPUMEHEHHE CIUPTOB, KApOOHOBBIX KHCIOT U
CIIOJKHBIX 3(HPOB.

3. |Pa3spmeua 3. 2Kusast mpupoza kak 00bEKT U3yUEeHHUS] OMOJIOTHU.

Buosorus PasMHOXeHue opraHu3moB, ero (GopMbl U  3HAuCHHE.
WunuBunyanbHoe pa3BUTHE MHOTOKIETOYHOIO — OpraHM3Ma
(oHTOTEHE3).

N3yuenue ctpoeHus pacTUTEIBHON U JKUBOU KIETKU.

Opranusm — eauHoe Lenoe. Muoroo6pasue opraumsmos.| [PV, JIP
I'mnore3pl  MPOMCXOXIEHHS  JKU3HU. YCIOXKHEHHE  KHBBIX
OpraHu3MoOB Ha 3eMire B mpouecce 3BOJIIOIUHA. AHTpOHOFeHeS n €ro
3aKOHOMEpHOCTH.  JloKa3arenbcrBa poZcTBa  YENOBEKA  C
MIICKOIIMTAOIIMMHU XHUBOTHBIMH.

CocTraBieHne 5KOCHCTEMBI.
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2.44 Copepxanue camocrosTeqbHoil padorel (IIpumepHasi TemaTHKa

pedepaTtoB)

Ilo ¢uzuxe

1 . Metponorus B npogeccuu

2 ®dusuka B npodeccun (3HaueHue GU3NKU IPU OCBOCHHUH MPodeccr)

3. IlorpemHocTy 3MepeHuit

4. CKOpOCTH B IPUPOJE U TEXHUKE.

5. lNanuneo Nanuneir — ocHoBaTeNb TOYHOTO €CTECTBO3HAHMUS

6. 3HaueHue OTKphITHIl ["anunes

7. Ucaak HproTOH — co3aarenp KIacCu4ecko Gpu3nuku

8. Cuiibl B IpUPOJIE U TEXHUKE

9.YbTpa3ByK U €ro UCMOJIb30BAHUE B MEAUIIMHE U TEXHUKE

10.PagnoakTUBHBIE U3JIYYE€HUS U UX BO3/IEUCTBHE HA KUBBIE OPraHNU3MBbl
1o xumuu

1.BaxkHelimme coeqMHEHNS METAJIJIOB U HEMETAJNIOB B IPUPOJIE U XO3SIMICTBEHHOM
JeSITEIbHOCTH YEI0BEKa

2. [IpuponHbIE HCTOYHUKH YIJIEBOJIOPOIOB

3. BaxHeiiue coelMHEHUsI METAJUIOB U HEMETAJUIOB B MPUPOJE U XO3IHCTBEHHON
JESITEIIbHOCTH Y€JIOBEKa

4. Kpucraminyeckue peeTkl BeUIeCTB ¢ pa3IuiYHbIMU BUJIAMU XUMUYECKON CBS3U
5. Ponpb B KJIeTKE HEOPraHNYECKUX U OPTraHUYECKUX BEUIECTB
Ilo 6uonocuu

1.Bupycsl — Bo30OyauTenu HHPEKIMOHHBIX 3a00JI€BaAHUIMA

2.Bupyc ummynonedunura yenoeka (BUY). [Mpodunakruka BUY-undexnun

3. 'eneTnyeckye 3aKOHOMEPHOCTH CENEKIIU

4.Yuenue H.W. BaBunoBa o 1ieHTpax MHOr00Opa3usi U MPOUCXO0XKIEHUS KyIbTYpPHBIX
pacTeHui

5.I'unore3sl IPOMCXOKICHUS KU3HU

6.I'mobasibHbIe H3MEHEHUs B Onocdepe Mo BIUSHUEM JIESTEIbHOCTU YeJI0BeKa

2.4.5 Tlepeyenb y4eOHO-METOAUYECKOI0 O0ecneYeHHsl ISl CaMOCTOSATEILHOM
padoThI 00yUYaOIMXCS M0 TUCHHUILIMHE

CamocrositenpHast paboTa ydamuxcs SIBISETCS BakHeHmend (opmol ydeOHO-
BOCITUTATENILHOTO Mpoliecca.

OcHOBHasi 1IeNIb CaMOCTOSITENIBHOM paOOThl TMPH HW3YYEHUH AUCUUIUIMHBI —
3aKpeNUTh TEOPETUUECKUE 3HAHUS, MOJYyYEHHBbIE B XOJ JIGKIIMOHHBIX 3aHATUN, a TaKXkKe
chopMHUpPOBATH MPAKTUIECKHE HABBIKU IMOATOTOBKH B 00JIACTH €CTECTBO3SHAHMSL.

CamocrositenbHas paboTa ydyalluxcs B IPOLECCE OCBOCHHUS AUCLMITIMHBI
BKJTIOYAET:

- U3y4€HHE OCHOBHOM U JIOTIOJIHUTENILHOMN JTUTEpaTyphl MO IPEIMETY;

- U3ydeHUe (KOHCIIEKTUPOBAHUE) BOIPOCOB, BBI3BIBAIOIIMX 3aTPYIHEHUS IMPU UX
U3Y4EHUHU;

- paboTYy C AIEKTPOHHBIMH YU4EOHBIMHU peCypcaMu;

- U3yYEHNE MAaTEePHAJIOB MEPHOANIECKOM MeYaT, MHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- TOJITOTOBKY K MPAKTHYECKUM U JTaOOPATOPHBIM 3aHATHSIM,

- BBITIOJIHEHUE JOMAITHUX 3a/IaHUM.
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Haumenosanue
pazjena, TeMbl

[TepeueHp yaeOHO-METOUIECKOTO 00CCIICUCHUS IUCITUTUINHBI 11O BBHITOJITHCHHIO
CaMOCTOSATEITLHOM PabOTHI

Pazgen 1. ®usuka

Mexanuka

EctectBo3nanme. 10 kmacc. basoBwiii ypoBenb: yueOnuk / O. C. TIabpuensu, WU. T.
Octpoymos, H. C. [Typseimiea, C. A. Cnankos, B. 1. CuBorna3sos. - 4-¢ u3j., crep. - Mocksa
: dpoda, 2016. - 335 c.

EctecrBo3nanme. 11 kmacce. ba3ossrit ypoHb: yuebnuk / O. C. ['abpuenss, 1. I'. Octpoymos,
H. C. IlypermeBa u np. - 2-e w3a., ucop. - Mocksa: J[poda, 2014. - 334 c.
[eremun, A.JI. EctectBo3HaHme: ydeOHOe mocoOmWe sl CTYIOEHTOB 00pa3oBaTENbHBIX
yUpexIeHui cpenHero mpodeccronanbHoro obpazosanus / A. JI. lerennn, T. H. I'aeBa, A.

JI. Bpennep. - M. : DOPYM, 2013. - 254 C

MonekyinspHas
(hnzuka
TEpPMOJIMHAMHUKA

[EctectBo3nanme. 10 wmacc. bazoBeni ypoBens: yueOHuk / O. C. TI'abpumens, U. T.
Octpoymos, H. C. [lypseimiea, C. A. Cnankos, B. 1. CuBornazos. - 4-¢ u3j., crep. - Mocksa
: Apoda, 2016. - 335 c.

[EcrectBo3nanme. 11 knacc. bazosslit ypoBHb: yuebnuk / O. C. I'abpuensn, U. I'. Octpoymos,

U c IlypeimeBa u ap. - 2-¢ w3m., ucop. - Mockea: [poda, 2014. - 334 c.

[eremun, A.JI. EctectBo3HaHme: ydeOHOe MocoOmWe ISl CTYIEHTOB 00pa30BaTENbHBIX
yUpexIeHuil cpenuero mpodeccronaibHoro oopazosanus / A. JI. Tlerenun, T. H. I'aesa, A.
JI. Bpennep. - M. : POPYM, 2013. - 254 ¢

SJIGKTpO,Z[I/IHaMI/IKa

EctectBo3nanme. 10 kmacc. baszomwiit yposenb: yueOnmk / O. C. Tabpumemsn, WU. T.
Octpoymos, H. C. [lypsimiera, C. A. Cinankos, B. 1. CuBornazos. - 4-¢ u3j., crep. - Mocksa
: Jpoda, 2016. - 335 c.

EctecrBo3nanme. 11 knacce. basossrit ypoHb: yueOnuk / O. C. I'abpuenss, U. I'. Octpoymos,
H. C. IlypeimeBa u gnp. - 2-e w3a., ucop. - Mocksa: /[poda, 2014. - 334 c.
Merenun, A.JI. EcrtectBo3HaHue: y4eOHOE mNOCOOHME Uil CTYAEHTOB 00pa30BaTeNbHBIX
yUpexIeHuil cpenHero mpodeccronaibHoro oopazoanus / A. JI. Ilerenun, T. H. 'aesa, A.
JI. Bpennep. - M. : DOPYM, 2013. - 254 ¢

Crpoenue aroma u
KBaHTOBas (hH3HMKa

EcrectBo3nanwme. 10 kmacc. ba3osslit ypoBens: yuebnuk / O. C. ['abpuernsH,

H. T. Octpoymos, H. C. Iypemmesa, C. A. Cnankos, B. M. Cusornasos. - 4-e usg., cTep. -
Mocksa : [Ipoda, 2016. - 335 c.

EctecrBo3nanue. 11 knacc. basosblit ypoBHb: yueOnuk / O. C. ['abpuensy, 1. I'. Octpoymos,
H. C. IlypeimeBa u gap. - 2-e u3g., uchnp. - Mocksa: [poda, 2014. - 334 c.
[eremnn, A.JI. EcrtectBo3HaHme: y4eOHOe NOcCOOHME Ul CTYAEHTOB 00pa30BaTEIbHBIX
yupexaeHuil cpeanero npodeccrHonansHoro oopasosanus / A. JI. Ilerenun, T. H. Tacea, A.
JI. Bpennep. - M. : DOPYM, 2013. - 254 ¢

DBoNIOHUA
Bcenennon

EctectBo3nanme. 10 kmacc. bazomwiit yposenb: yueOnmk / O. C. Tabpuemsn, WU. T.
Octpoymos, H. C. Ilypeimea, C. A. Cnankos, B. N. CuBornazos. - 4-e u3j., ctep. - MockBa
: Apoda, 2016. - 335 c.

EctectBo3nanue. 11 knacce. basosbiit ypoHb: yueOnuk / O. C. ['abpuensn, 1. I'. Octpoymog,
H. C. IlypeimeBa u gap. - 2-e u3d., uchnp. - Mocksa: [poda, 2014. - 334 c.
[erenmnn, A.JI. EcrtecTBo3HaHme: y4yeOHOe mocoOHMe Uil CTYAEHTOB 00pa3oBaTesIbHBIX
yupexJeHuil cpenHero mpodeccronaibHoro oopazosanus / A. JI. Tlerenun, T. H. Taesa, A.
JI. Bpennep. - M. : ®OPYM, 2013. - 254 ¢

Pa3nen 2. Xumus

OCHOBHEBIE TTOHATHUS
1 3aKOHBI XUMHUU

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

EctectBo3nanume. 11 knacc. basossiit ypoHb: yueOnuk / O. C. I'adpuensa, U. I'. Octpoymos,
H. C. Ilypsitiesa u ap. - 2-e usn., ucnp. - Mocksa: JIpoda, 2014. - 334 c.

HxonnukoBa,H. M. KoHnenmuu cOBpeMEHHOTO €CTECTBO3HAHHS [JDIEKTPOHHBIA pecypc] :
yue6. mocobue / H. Y. kornukoBa. — M. : FOuutu-/lana, 2015. — 287 c¢. — ISBN 978-5-238-
01421-0. — URL:

Boga. PactBopsi

EcrectBo3nanme. 10 kmacc. basoBeiii ypoBenb: yueOnuk / O. C. TI'abpuensu, WU. T.
Octpoymos, H. C. [Typrimesa, C. A. Crankos, B. 1. CuBormnasos. - 4-¢ u3n., crep. - Mocksa
: dpoda, 2016. - 335 c.

EctecrBo3nanme. 11 kmacc. bazoBsrit ypoBHB: yueonuk / O. C. ['abpuensH, U. I'. Octpoymos,
H. C. Ilypsimesa u jp. - 2-¢ u3n., uchp. - Mocksa: [Ipoda, 2014. - 334 c.

Nkonnnkosa,H. 1. Konmenimu coBpeMEeHHOTO €CTeCTBO3HAHUS [ DIIEKTPOHHBIH pecypc] :
yue0. mocooue / H. Y. UkonnukoBa. — M. : FOuutH-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
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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.

Xumuueckue EctectBo3nanue. 11 xiacc. ba3oseiit ypoBub: yueonuk / O. C. 'abpuensn, U. I'. Octpoymos,
peakiuu H. C. Ilypsitiesa u ap. - 2-e usn., uctp. - Mocksa: Jlpoda, 2014. - 334 c.
Hxonnukosa,H. 1. KoHuenuu coBpeMeHHOro eCTeCTBO3HAHUS [ DJIEKTPOHHBIN pecypc] :
yue6. mocodue / H. Y. UkonnukoBa. — M. : FOuutn-lana, 2015. —287 c. — ISBN 978-5-238-
01421-0. — URL:
EcrectBo3nanme. 10 kiacc. basoBbiii ypoBens: yueOnuk / O. C. T'abpumensa, U. T.
Octpoymos, H. C. Ilypeimesa, C. A. Cnankos, B. . CuBorna3zos. - 4-e u3j., ctep. - MockBa
Kaccudurarms : Apoda, 2016. - 335 c. §
HOOPFAHMUCCKHX 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.
COCAMHEHNH Hkonnukosa,H. WM. Konnenuu coBpeMEeHHOT0 eCTECTBO3HAHUS [ DNEKTPOHHBIN pecypc] :
yue0. mocooue / H. Y. Ukonnukoa. — M. : FOuutu-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EcrectBo3nanme. 10 kmacc. basoBbii yposens: ywueOnuk / O. C. Tabpumensa, U. T.
Octpoymos, H. C. Ilypeimesa, C. A. Cnaakos, B. 1. CuBorna3os. - 4-e u3j., ctep. - MockBa
MeTamb! i : Apoda, 2016. - 335 c. }
HeMETAILIAL EctectBo3nanue. 11 xiacc. ba3oseiit ypoBub: yueouuk / O. C. 'abpuensn, U. I'. Octpoymos,
H. C. Ilypsitiesa u ap. - 2-e u3n., ucnp. - Mocksa: Jpoda, 2014. - 334 c.
Hxonnukoa,H. 1. KoHuenuu coBpeMeHHOro ecTeCTBO3HAHUSI [ DJIEKTPOHHBIN pecypc] :
yue6. mocodue / H. Y. Ukouuukosa. — M. : FOuutn-lana, 2015. —287 c. — ISBN 978-5-238-
01421-0. — URL:
EcrectBo3nanme. 10 kiacc. basoBbiii ypoBeHs: yueOnuk / O. C. T'abpumensn, WU. T.
Octpoymos, H. C. Ilypeimesa, C. A. Cnankos, B. 1. CuBornazos. - 4-e u3j., ctep. - MockBa
: Apoda, 2016. - 335 c.
VIIeROIOPOTHI EctectBo3nanue. 11 knacce. basosbiit ypoHb: yueOnuk / O. C. ['abpuensn, 1. I'. OctpoymoB,
H. C. Ilypsitiesa u ap. - 2-e usn., ucnp. - Mocksa: Jlpoda, 2014. - 334 c.
Hxonnukoa,H. 1. KoHuenuuu coBpeMeHHOro ecTeCTBO3HAHUS [ DJIEKTPOHHBIN pecypc] :
yue0. mocooue / H. Y. Ukonnukoa. — M. : FOuutu-/ana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:
EcrectBo3nanme. 10 kmacc. basoBbii ypoBens: yueOnumk / O. C. T'abpumensa, U. T.
Kucnopoacoaepxa Octpoymos, H. C. ITypeimesa, C. A. Cnankos, B. 1. CuBormnazos. - 4-e u3j., ctep. - MockBa
1IHe | : Apoda, 2016. - 335 c.
EcrectBo3nanue. 11 kiiacc. ba3oBeiit yposub: yueonuk / O. C. 'abpuensH, U. I'. OctpoymoB,
a30TCOACPHAIMIC gy [Mypeimesa u ap. - 2-e u3a., ucnp. - Mocksa: Ipoda, 2014. - 334 c.
OpTaHMYCCKHIC Hkonnukosa,H. M. Konnenuu coBpeMeHHOTO €CTECTBO3HAHUS [ DJIEKTPOHHBIH pecypc] :
BEIIECTBA

yue0. mocooue / H. Y. UkonnukoBa. — M. : FOuutu-/ana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

XHUMHUA U )KU3HD.
Xumus B ObITY

EcrectBo3nanme. 10 kiacc. basoBbiii ypoBens: ywueOnuk / 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.

EcrectBo3nanue. 11 xinacc. ba3oBeiit ypossb: yueonuk / O. C. ['abpuensn, 1. I'. OctpoymoB,
H. C. Ilypsimesa u ap. - 2-e u3M., uctp. - Mocksa: [poda, 2014. - 334 c.

Hxonnukoa,H. 1. KoHuenuuu coBpeMeHHOro eCTeCTBO3HAHMS [ DJIEKTPOHHBIN pecypc] :
yue0. mocooue / H. Y. Ukonnukosa. — M. : FOuutu-/lana, 2015. — 287 c. — ISBN 978-5-238-
01421-0. — URL:

Pa3pgen 3. buosorus

MeTtoapl TO3HAHUS B
OHOJIOTHH

EcrectBo3nanme. 10 kiacc. basoBbiii ypoBens: yueOnuk / O. C. T'abpumenmsn, U. T.
Octpoymos, H. C. ITypeimesa, C. A. Cnankos, B. 1. CuBormna3os. - 4-e u3., ctep. - MockBa
: Apoda, 2016. - 335 c.

EctectBo3nanue. 11 xiacc. ba3oBeiit ypoBub: yueonuk / O. C. 'abpuensn, U. I'. Octpoymos,
H. C. Ilypsimesa u ap. - 2-¢ u3m., uctp. - Mocksa: [poda, 2014. - 334 c.

Crpenbnuk,O. H. EcrecTBo3Hanue [ AaeKTpoHHBIN pecype]: yueoHoe mocodue mis CI10 / O.
H. Crpenpauk. — M. : UsmarensctBo IOpaiit, 2017. — 223 ¢. - URL: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584+#page/1

Knerka

EcrectBo3nanme. 10 kiacc. basoBbiii ypoBeHs: yueOnuk / O. C. T'abpuensa, U. T.
Octpoymos, H. C. [Typeimesa, C. A. Cnaakos, B. 1. CuBormnazos. - 4-e u3z., crep. - Mocksa
: Apoda, 2016. - 335 c.

EcrectBo3nanue. 11 xiacc. ba3oseiit ypoBub: yueouuk / O. C. 'abpuensn, U. I'. Octpoymos,
H. C. Ilypsimesa u ap. - 2-e uzn., ucnp. - Mocksa: [poda, 2014. - 334 c.
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Crpensauk,O. H. EcrecTBo3Hanme [DnekTpoHHBIH pecypc]: yuedHoe mocobue mist CITO / O.
H. Crpenpuuk. — M. : U3patennctio FOpaiir, 2017. — 223 ¢. - URL.: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F5844#page/1

EctectBo3nanme. 10 kmacc. baszoBweiit yposenb: yueOnuk / O. C. TIabpumemsn, U. T.
Octpoymos, H. C. Ilypeimesa, C. A. Cnankos, B. WM. CuBormnazos. - 4-e u3j., ctep. - MockBa
: Apoda, 2016. - 335 c.

EctecrBo3nanue. 11 knacce. basosblit ypoHb: yueOnuk / O. C. ['abpuensn, 1. I'. Octpoymos,
H. C. Ilypsimiesa u ap. - 2-¢ u3f., ucnp. - Mocksa: JIpoda, 2014. - 334 c.

Crpenpauk,O. H. EcrecTBo3Hanue [DnekTpoHHEIH pecypc]: yueonoe nocobue mist CITO / O.
H. Crpenpuauk. — M. : U3patennctio FOpaiir, 2017. — 223 ¢. - URL.: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584+#page/1

Opranuszm

EcrectBo3nanme. 10 kmacc. basoBblii ypoBens: yueOnuk / O. C. T'abpumensa, U. T.
Octpoymos, H. C. Ilypsimiesa, C. A. Ciankos, B. 1. CuBoriazos. - 4-e u3j., crep. - Mocksa
: Apoda, 2016. - 335 c.

Bun EctecrBo3nanue. 11 knacc. basossrit ypoHb: yueOHuk / O. C. ['abpuensy, 1. I'. Octpoymos,
H. C. Ilypsitesa u ap. - 2-e uzn., uctp. - Mocksa: Jpoda, 2014. - 334 c.

Crpensauk,O. H. EcrecTBo3Hanue [DneKTpoHHEIH pecypc]: yueonoe nocobue s CITO / O.
H. Crpenpuauk. — M. : U3patennctio FOpaiir, 2017. — 223 ¢. - URL.: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584+#page/1

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

DKOCHCTEMBI EcrectBo3nanme. 11 kiacc. ba3zoBblii ypoBHb: yueonuk / O. C. I'abpuensn, U. I'. OctpoymoB,
H. C. Ilypsitiesa u ap. - 2-e uzn., uctp. - Mocksa: Jpoda, 2014. - 334 c.

Crpenpauk,O. H. EcrecTBo3Hanue [DnekTpoHHEIH pecypc]: yueonoe nocobue mist CITO / O.
H. Crpenpuuk. — M. : U3patennctio FOpaiir, 2017. — 223 ¢. - URL.: https://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584+#page/1

Kpome nmnepeunciaeHHbIX MCTOYHHMKOB YyYallMiicsi MOXKET BOCIOJIb30BAThCA
MIOMCKOBBIMU CHCTEMaMH ceTu MIHTepHeT o TeMe caMOCTOSTEeNIbHOM padoThI.

s OCBOGHMSI  JAMCHMIUIMHBI U CaMOCTOSITEIBHOTO BBINIOJIHEHUS
IpPeyCMOTPEHHBIX Y4eOHOW MporpaMMoil Kypca 3aJaHUil MOXKET OBITh HCIOJIb30BAHO
cieayrollee yaeOHO-METOUYECKOe 0OecTieueHue:

-METOJINYEeCKHE PEKOMEH ALK K BBITIOJIHEHHUIO Ja00paTOPHBIX padoT;
-METOANYECKUE PEKOMEHJAIIUU K CAMOCTOSITENIbHON padoTe.

Hauanom opranusamuu 000 caMOCTOATENbHOM padOThl JOIKHO OBITH IPUBUTHE
HABBIKOB U YMEHMI rPaMOTHON paboThI ¢ yueOHON U HAYYHOU JIUTEepaTypor. IToT
MpoLEecc, B IEPBYIO OUEPE/lb, CBA3AH C HAXOKIEHUEM HEOOXOUMOM JIJIsl YCIIETHOTO
OBIIQJICHUS] y4EOHBIM MaTepUaJIOM JIUTEPATypOil. Yyamuics JOHKEH YMETh
MOJIH30BaThCs (POHTAMU OMOTMOTEK M CTIPaBOYHO-OMOIMOrpadmuecCKIMH N3 TaHUSIMH.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jlsiss M3ydeHusi eCTeCTBO3ZHAHUS MPEIyCMaTPUBACTCS MCIOJIb30BaHUE B Y4EOHOM
IpoIlecCe AaKTUBHBIX W HMHTEPAKTUBHBIX (OPM TPOBEICHUS AaYyJAWTOPHBIX H
BHEAYIUTOPHBIX 3aHATHH C 1EIbI0 (OPMUPOBAHUS M PA3BUTHS MPOQPECCHOHATBHBIX
HaBBIKOB 00YYaIOIINXCS.

B mpornecce oOyuenust mpuMeEHSIOTCS 00pa30BaTeNbHBIE TEXHOJIOTUN JIMYHOCTHO-
NeATeTLHOCTHOTO,  pa3BUBAIOIIEr0 W mpobsiemHoro  oOydenus.  OOs3arencH
7a00paTOPHBIN MPAKTUKYM T10 pa3/ieiaM JUCIUTLIHHEI.

B yueOHOM mporecce Hapsay € @ TPaJMUMOHHBIMH  00pa3oBaTeIbHBIMU
TEXHOJIOTUSIMH ~ HCIIONIB3YIOTCS ~ KOMIBIOTEPHOE  TECTUPOBAHWE,  TEMaTHUYECKHE
pe3eHTAINN, UHTEPAKTUBHBIE TEXHOJIOTUU.

3.1.00pa3oBaTesibHbIC TEXHOJOTMH MPU NPOBEACHUH JIEKIH I

Koua.
Ne Tema Bujnl npuMensieMbIX 00pa30BaTeIbHBIX TEXHOJIOT Hil
qac

1. | Mexanuka AynroBu3yalibHasl TEXHOJIOTHS, TPOOIEMHOE H3JI0KEHHE 6*
MouJgexynsipaasi pu3uka u

2 yJuIp 4 [IpobnemMHOE M3MIOKEHHE 4
TepMOAMHAMHUKA

3 | DieKTpoAHHAMHUKA [Ipo6nemHOE H3M0XKEHNE 6
CTpoeHue aTOMa M KBAHTOBAas

4 AynuoBu3yalibHasl TEXHOJIOTHS, IIPOOIEMHOE H3JI0KEHHE 4
¢usuxa

5 | Dpoaouus Beenennoii AynuoBH3yaibHAsT TEXHOJIOTHS, IIPOOIIEMHOE H3JI0KEHHE 2*

6 OcHOBHBIE TIOHATHST H 3aKOHBI AynroBu3yalibHasl TEXHOJIOTHS, TPOOIEMHOE N3JI0KEHHE, 4%
XHMHH JIEKIUS - JIUCKyCCHsT™

7 | Bopa. PacTBopnI [TpobnemHoe n3noxKEHNE 2

8 | Xumunueckue peakuuu AynnoBU3yalbHAs TEXHOJOTHS, IIPOOIEMHOE H3JIOKEHHE 2
Kaaccuduxanus

9 urcan . [IpobnemHoe n3n0xeHNE 2
HEOPraHWYeCKUX COeuHeHu i

10 | Meramibl 1 HeMETAWLIbI [Ipob6remMHOE M3MOKEHNE 2
Yriesoaopoasl

11 Aopoa [IpobneMHOE H3MIOKEHHE 2
Kucnopoacoaepxamue u

12 | aszorcomep:kammue AynuoBu3syajbHas TEXHOJIOTHS, JICKIHUS- TUCKYCCHST* 4*
OpraHHYecKHe BellecTBa
Xumus U Ku3Hb. XUMHS B

13 [TpobnemHoe n3noxeHne 2
ObITY

AynroBu3yalibHasl TEXHOJIOTHS, TPOOIEMHOE U3JI0KEHHE
14 | Meroabl no3HAHUSA B GHOJOrHH Y 4 > 1P % ’ 4*
JEKLUS - JUCKYCCHS
15| Kaerka AynnoBU3yalbHAs TEXHOJOTHS, POOIEMHOE U3TI0KEHUE 4
16 | Opraunusm Ipo6aeMHOE H3IIOKEHHE 4
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17 | Bun AynuoBu3yalibHasl TEXHOJIOTHS, TPOOIEMHOE U3JI0KEHHE 4

18 | Dxocucremsl AynuoBH3yabHasT TEXHOJIOTHS, IIPOOIIEMHOE H3JI0KEHHE 4*

HWroro mo kypcy] 62

B TOM YHCJIe HHTEpaKTUBHOE 00y4yeHune™ 12

3.2.00pa3oBaTte/ibHbIE TEXHOJIOTHH NPH MPOBEACHUH NMPAKTHYECKUX 3AHATHI

(1adopaTopHBIX padoT)

Ne | Tema 3ansaTus Buabl npuMeHsieMbIX 00pa3oBaTeJbHbIX Koua.
TEXHOJIOT Uil yac
1 | V3y4yenue 3akoHa COXpaHEHUS] UMITYJIbCA U Juckyccus o TeOpETUYECKUM BOIIPOCaM. 2
PEaKTHBHOTO JBHKCHUS Pemenne 3a1a4 MHAUBUAYAIBHO

2 | M3MepeHune BIXHOCTH BO3IyXa Kpyris1ii cTOI 0 TEOPETHUECKUM BOIIPOCAM 2
Pewrenve 3a1a4 MHAUBUAYAIBHO

3 | M3MepeHne MOBEPXHOCTHOTO HATSHKEHUS Juckyccust o TEOPETUIECKHM BOIIPOCaM 2%

KHUJIKOCTH Pewrenue 3a1a4 MHAUBUAYAIBHO C IPYIIOBBIM
obOcyxIeHrneM

4 | M3yuyenue 3akoHa Oma JUIsl y9acTka Ienu [Ipecc-koH(epeHIHs 0 TEOPETUIESCKUM 2*
BOIIPOCAM.

Pewenue 3agau MansiMu rpynnamMmu
5 | M3yueHue sSBICHUS JIEKTPOMarHUTHON Urposoe 3ansitie Ha MoJeisx. Pemenne 3ana4q 2
MHAYKLIUH

6 |Hcnonb3oBanue Gorodddexra B TEXHUKE JIEcmyT 1o TEOPETHUIECKUM BOITPOCaM 2
Pemrenvie 3a1a4 MHAUBUAYAIBHO C TPYIIIOBBIM
00CYX/ICHHEM UTOTOB

7 | KontponbHas padoTa 1o reme «Du3nka» Pewrenue 3a1a4 MHOUBUAYAIBHO 2

8 | CrpoeHue atoma ¢ HCIOJIB30BAHUEM TAOIIHIIBI Kpyris1ii cTo1 0 TeOpeTHYeCKHM BOIpOcam 2

MenneneeBa Pemenue 3amau kelic-MeTOIOM
9 | 3arpsi3HEeHHE BOJBI U CIOCOOBI OUYUCTKU BOJBL. JucnyT 110 TeopeTH4eCKUM BOIIpOCaM 2%
OmnpeneneHne x)ecTKOCTH BOJIBI Pemenne 3a1a4 MHAVMBUAYAIBHO C TPYIIIIOBBIM
00CYX/ICHUEM UTOTOB
10 |CocraBneHue JIEKTPOHHBIX U JuciyT no TeopeTu4ecKuM BOIpocaM 2%
anekTporpadudeckux hopmMys aTOMOB Pemenue 3a1a4 THAUBUIYAJIBHO C TPYIIIOBBIM
XUMHYECKUX JIIEMEHTOB 00CYXZIeHHEM UTOTOB

11 | Xumugeckue cBOMCTBA KUCIOT 1 OCHOBaHWW B | IHOMBHAyanbHOE pelIeHUe 3a1a4 2

ceere TOJ]

12 | O6mas xapakrepucTika MeTamioB. O0mas Macrep-Kiacc crienuaimcra, padbora MajabIMU 2

XapaKTEepUCTUKA IJIABHBIX OATPYIINT HEMETAIUIOB | TPYyIIIaMHU
Ha NpUMepe rajloreHoB.

13 | O6mast xapakTeprCTHKA YIIIeBOI0POIOB JucIyT mo TeopeTHIecKuM BOIIpocam 2
Pewrenue 3a1a4 MHAUBUAYAIBHO C IPYIIIOBBIM
00CYXXJIEHEM HTOTOB

14 | CpoiicTBa M NMPUMEHEHUS CIIUPTOB, AHann3 KOHKPETHBIX CUTYyaITUl 2

KapOOHOBBIX KHCJIOT M CJIOXKHBIX 3(pUpPOB.

15 | KonTponrsHas paboTa mo teme «XuMHsD» Pemenne 3a1a4 HHANBHIYATEHO 2

16 |’KuBas npupoja kak 00beKT u3yueHus: Ouoaoruu | JJMckyccust mo TeopeTHYECKUM BOTIPOCaM 2*
Pemrenvie 3a1a4 MHAMBUAYAIBHO C IPYIIIIOBBIM
o0cyxIeHnEM
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17 | Pa3MHOXeHHE OPraHU3MOB, ero (JOPMBI U Pewrenue 3a1a4 MaJIbIMK TpyNIamMu 2
3HaueHue. IHAuBuyalpHOE pa3BUTHE
MHOTOKJIETOYHOTO OpraHu3Ma (OHTOI'eHe3)
18 | UzyueHwne CTpOCHHS PACTUTEIHHOM 1 )KUBOTHOW | AHANN3 KOHKPETHBIX CHTYAITHHA 2
KJIETKH
19 |Opranmsm — enunoe nenoe. Maoroodpasune Pemenne cuTyaTHBHBIX M ITPOU3BOICTBEHHBIX 4*
OpraHu3MOB 3aaq
20 |I'mnoTes3bl MPOUCXOXKJICHUS KHU3HU. AHanu3 KOHKPETHBIX CUTyallui 2%
YcnoxHEHNE XUBBIX OPraHW3MOB Ha 3eMile B
IPOLECCE ABOIIONUU. AHTPOIIOTEHE3 U €ro
3aKOHOMEPHOCTH. Jl0Ka3aTenbCcTBa POJCTBA
YeJI0BEKa C MICKOMHUTAIONMMHU YKHUBOTHBIMH.
21 | CocraBneHne 5KOCUCTEMBI Pemenne cuTyaTHBHBIX M ITPOU3BOACTBEHHBIX 2
3a7a4
22 | KonrposbHas pabora 1o Teme «brosorusn» WnnuBunyansHoe penieHue 3aaaq 2
HUroro mo xypcy 46
B TOM YHCJIC HHTepPAaKTUBHOE oOydeHne® |  16*
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4. YCJIOBHUSI PEAJIN3AIIAN TIPOTPAMMBI YYEFHOM JUCIIUILIVHBI

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

Peanuzanusa yuebHol nuciurinHbl EcTecTBO3HaHME TpeOyeT HalIW4uus y4eOHOTo
KaOWHeTa Ui TPOBEIACHUS TEOPETUYECKUX M MPAKTHUECKUX 3aHATHH U 1a00paTopuio
COOTBETCTBYIOIIETO MPOuIIs.

Peanuzanus  yuyeOHOW  JWCHMIUIMHBI ~ OCYHIECTBISIETCST B CHEIUAIBHO
000py/IOBaHHOM KaOWMHETE €CTeCTBEHHOHAYYHBIX IHCIMIUIMH, KOTOPBIA BKIIOYACT B
ceost:

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

- 70cKa yaeOHas,

- ydeOHast MeOeb.

YueOHO-MeTOIM4YECKOe o0ecTieyeHue:

PaGouas yaebHast mporpamma

@DOH/T OLIEHOYHBIX CPEJICTB

Y4eOHUKHU

Mertonnyeckue pa3paboTKU K 3aHATHSIM

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

MexayHapoaHasi cucTeMa U3MEPEHMSI €IUMHULL

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 MPOrPAMMHOIO o0ecneYeHust
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 (rreH3ust -

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

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

5. Free Commander (sumeH3us
https://freecommander. com/ru/%dO%bb%dO%bS%d1%86%d0%b5%d0%bd%d0%b7%d
0%hb8%d1%8f/)

6. Google Chrome (murensus -
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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https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/

5. HEPEYEHb OCHOBHBIX U AOINIOJIHUTEJbHBbBIX
NHOOPMAIMOHHBIX HCTOYHUKOB, HEOBXOAUMBbIX JJIsA
OCBOEHUA INCIMITJIMHBI

5.1 OcHoBHas TuTEpaTypa
1. EcrectBo3nanue. 10 kiacc. bazossriit ypoenb: yueonuk / O. C. I'abpuensn, U. T.

Octpoymos, H. C. Ilypsiuesa, C. A. Crnagkos, B. U. CuBornasos. - 4-e u3a., crep. -
Mockaa : JIpoda, 2016. - 335 c.

2. EcrectBo3nanue. 11 kmacc. ba3zoBeiit ypoBHb: yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, H. C. Ilypsimiesa u ap. - 2-e u3f., uctp. - Mocksa: [poda, 2014. - 334 c.
3. Otroukuii, I'. I1. EcrecTBO3HaHME [DNEeKTpOHHBINA pecypc]: y4eOHUK U MPAKTUKYM

s CITO / T'. T1. Otroukwuit ; mox pen. I'. H. Ky3smenko. — M. : U3natensctBo FOpaiit,
2017. — 380 c. —URL.: https://biblio-online.ru/viewer/F5581E9D-E64A-4BD4-B1DF-
0CC14DE1DD5A#page/1

5.2 JlonoJiHUTE IbHAA JIUTEPATYypPa

1. [Terenun, A.JI. EctecTBo3HaHue: ydeOHOe TmocoOMe i1 CTYICHTOB
00pa30BaTENbHBIX YUPEKIECHUN cpenHero mnpodeccruoHambHoro odpazoanus / A. JL
[Terenun, T. H. T'aeBa, A. JI. bpennep. - M. : ®OPYM, 2013. -254 ¢

2. Nxonnukosa,H. M. KoHuenuuu cOBpEMEHHOr0 €CTECTBO3HAHHUS [DJIEKTPOHHBIN
pecypc] : yue6. mocobue / H. . UkonnukoBa. — M. : FOuutu-Zlana, 2015. — 287 c. —
ISBN 978-5-238-01421-0. — URL:
http://biblioclub.ru/index.php?page=book_view_red&book id=115158

3. Crpensuuk,O. H. EcTtecTBO3HaHUE [ DNEKTPOHHBIN pecypc]: yueOHoe mocobue s
CIIO / O. H. Crpenpauk. — M. : UznarensctBo Opaiit, 2017. — 223 ¢. - URL:
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-FAA32708F584#page/1

4. KoHuenuum coBpeMEHHOIO €CTECTBO3HAHUsA[DJIEKTPOHHBIN pecypc]: : yuyeOHUK
mst CITO / B. H. JlaBpunenko [u ap.] ; mox pea. B. H. JlaBpurenko. — 5-¢ u3n.,
nepepad. u gon. — M. : M3parensctBo FOpaiit, 2017. — 462 c. - URL: https://biblio-
online.ru/viewer/EA2D2BD2-229D-4C25-A93C-11677DFEO4E7#page/1

5.3 llepnoanyeckue M31aHus

=

Bomnpocst ecrectBo3nanus. — URL: https://e.lanbook.com/journal/2310#journal_name
2. Y4eOHbIN KcTIepuMeHT B oOpa3oBanuu. — URL:
https://e.lanbook.com/journal/2335#journal_name

3nanue-cuia. — URL: http://biblioclub.ru/index.php?page=journal_red&jid=220412.
KeanTuk. — URL: https://e.lanbook.com/journal/2409#journal_name

Hayxka u xxu3nb. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=441231.

ok w
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https://biblio-online.ru/viewer/F5581E9D-E64A-4BD4-B1DF-0CC14DE1DD5A#page/1
https://biblio-online.ru/viewer/F5581E9D-E64A-4BD4-B1DF-0CC14DE1DD5A#page/1
http://biblioclub.ru/index.php?page=book_view_red&book_id=115158
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1
https://biblio-online.ru/viewer/EA2D2BD2-229D-4C25-A93C-11677DFE04E7#page/1
https://biblio-online.ru/viewer/EA2D2BD2-229D-4C25-A93C-11677DFE04E7#page/1

5.4. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIUOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /ISl OCBOEHUS TN CUMILINHBI

. OBC «YuuBepcuterckas oudmuoreka ONLINE». — URL: www.biblioclub.ru

. OBC m3narenbcrBa «Jlanby». — URL: https://e.lanbook.com

. OBC «Opaiit». — URL: http://www.biblio-online.ru/

. OnexTponHsbIii karanor Hayunoit 6ubnuorexu Kyol'y. —

URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

5. DnextpoHHas 6ubnmoTeka «M3aarenbckoro qoma «I' peOEHHUKOBY -
URL:www.grebennikon.ru

6. Hayunas snextponnas 6monuoreka (HOB) «eLibrary.ruy. -

URL:http://www.elibrary.ru

7. basbl nannbix kommanuu «Mct Beroy. - URL:http://dlib.eastview.com

8. Jlekropuym TBy». - URL: http://www.lektorium.tv/

9. HartmonanpHas anexTponHas oubnuorexka «HOby». - URL:http://H36.pd/

10. KubepJlennnka: Hay4Has snektponHas oudmmoreka. — URL: http://cyberleninka.ru/

11. EnuHoe okHO A0cTyma Kk o0pa3oBaTelibHbIM pecypcaM : denepanbraas UC
cBoboHoro gocryna. — URL: http://window.edu.ru.

12 CnpaBoyHO-TIpaBOBast cucrema «KoHcynpTaHT [Tmroc» - URL

http://www.consultant.ru
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25


http://www.biblioclub.ru/
http://www.biblio-online.ru/
www.grebennikon.ru
http://www.elibrary.ru/
http://dlib.eastview.com/
%20http:/www.lektorium.tv/
http://нэб.рф/
http://www.consultant.ru/

6. METOANYECKHUE YKA3AHUSA OBYYAIOIIIUMCH IO
OCBOEHMUIO JUCHHUITJIMHBI

OOyuaromuecs Il MOJHOLIEHHOTO OCBOEHUS yueOHoro kypca «EctecTBo3HaHne»
JOJDKHBI  COCTABJIATh KOHCIEKTBl Kak IIpd IMPOCIYIIMBAHUU €ro TEOPETHYECKOU
(JIEKIIMOHHOM) YacTH, TaK U MPHU MOATOTOBKE K MPAaKTHUECKUM 3aHATHAM. JKenarenbHo,
9TOObI ~ KOHCHEKThl ~ JIKIMH W  CEMHUHApOB  3alUCHIBAJINCh B  JIOTMYECKOU
MOCJIEZIOBATEIbHOCTUA U3YUEHHUs Kypca U COACPKAIUCh B OHOM TeTpaau. ITo 00ecreyuT
Oosiee MONHYIO TMOATOTOBKY, KaK K TEKYIIUM Y4YeOHBIM 3aHATHSM, TaK U CECCHOHHOMY
KOHTPOJIIO 3HAHUI.

CamocrostenbHass ~ pabora  sABIseTCS ~ BaxHeWmed  gopmoid  yueOHO-
MO3HABATEJILHOTO Iporecca. Llens 3aganuii A caMOCTOATENbHON paboThl — 3aKPENUTh
U paclIMpUTh 3HAHMS, YMEHHUS, HaBbIKW, NPUOOPETEHHbIE B pe3ylbTaTe H3YUCHHS
JUCLUIUIMHBI; OBJIAJAETh YMEHHEM HCIIOJIb30BAaTh IOJIYYEHHBIE 3HAHUS B NPAKTUYECKON
paboTe; MONYy4UTh MEPBUYHBIE HABBIKU TPO(ECCHOHATIBHOMN ESITEIbHOCTH.

Hauanom opranu3zanuu 000i caMOCTOSTEILHON PabOThI JOKHO OBITH TPUBUTHE
HAaBBIKOB M YMEHUW TPaMOTHOM pabOThl ¢ y4yeOHON M HAydyHOM JUTEpaTypoil. DTOT
Ipolecc, B NEPBYI0 OYEpPEb, CBSI3aH C HAXOXKJIECHHEM HEOOXOOUMOW JUIsl YCHEIIHOI'o
OBJIaJICHUs1 Y4eOHBIM MaTepuajoM JMTEpaTypoi. Ydamuics NODKEH M3yYUTh CIHUCOK
HOPMAaTUBHO-TIPABOBbIX AKTOB M HSKOHOMMYECKOW JIMTEPATYpPbl, PEKOMEHIYEMBbIH 110
y4yeOHON JUCUUIUIMHE; yMEeTh MOJIb30BaThCsl (QoHAaMM OUOIMOTEK M  CIPABOYHO-
OoubmuorpaduueCKUMH U3TaHUSIMH.

3amaHus A7 CaMOCTOSATENbHON pabOThI BBIMOJHSIOTCS B MUCHMEHHOM BHUJE BO
BHEayIUTOpHOE BpeMs. PaboTa J0KHA HOCUTH TBOPYECKHM XapakTep, MpHU €€ OLICHKE
IpernoiaBaTesib B MEPBYIO OYepeab OICHMBA€T OOOCHOBAaHHOCTh M OPUTMHAIBHOCTD
BBIBOJIOB. B mnuceMeHHON paboTe Ho TeMe 3aJaHus Y4Yaluiics JOJDKEH IOJIHO U
BCECTOPOHHE PAacCCMOTPETh BCE aCMEKThl TEMBI, YETKO CQOpPMYyIHpOBaTH U
apryMeHTHpOBaTh CBOIO IMO3ULUIO IO MCCIENyeMbIM BompocaMm. BbpiOop KOHKpeTHOro
3a/laHdsd  JJI1 CaMOCTOSITENIbHOM  pabOThl  IPOBOAMT  NPENoOJaBaTellb, BEIyLIUN
IPAKTUYECKUE 3aHATHS B COOTBETCTBUM C IIEPEYHEM, YKa3aHHBIM 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
oO0yueHus. B yacTHOCTH, IPeAOCTaBISIIOTCS CBEJICHUS:

- obmras nHpopmarys 00 aBTOPCKHUX MPaBax;

- IpaBWJIa HLUTUPOBAHUS;

- npaBuiia 0pOpMIIEHUS CCBLUIOK;

Bce wumerommecss B TeKCTe CHOCKHM TIIATENIBHO BBIBEPSAIOTCS M CHa0XKaroTCs
«agpecamm.

Henonyctumo BkiItoUaTh B CBOIO pabOTY BBLAEP)KKH U3 pabOT APYruX aBTOPOB Oe3
yKa3aHWs Ha 3TO, MEPECKA3bIBaTh UY)KYI0 padoTy OJIM3KO K TEKCTY 0€3 OTCHUIKU K HEW,
UCMOJNb30BaTh 4YyXHEe HAen 0e3 YyKa3aHus IEepBOMCTOUYHUKOB (3TO Kacaerca U
uHpopmanmu, HaiinenHoi B HWHrepnere). Bce ciayyam mnnarmata JOJDKHBI  OBITH
VCKJIFOUEHBI.

Crucok UCHOJMB30BAHHOM JIMTEPATypbl JOKEH BKIIOYATh BCE HWCTOYHHUKHU
uHpOpMalMK, H3yYCHHbIE WU NPOpPaOOTaHHBIE CTYAEHTOM B IPOLECCE BBIMOIHEHUS
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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

Pedpepar mo maHHOMYy Kypcy SBISIeTCS OJHMM M3 METOJOB OpraHU3aIluu
CaMOCTOSITEIbHON PaOOTHI.

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

Pedepar gomkeH ObITh TOATOTOBIEH COTJIACHO TEME, MPEATIOKCHHON
npenogaBatesneM. JlomyckaeTcsi camMoCTOSTENbHBIA BBIOOp TeMbl 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 MPOBOAUTCS HA TEX MPAKTUYECKUX 3aHIATHUSAX, 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 MunyT. BvicTynaroniuit
JIOJDKEH TIOATOTOBUTH KPATKHUE BBIBOJIBI ITO TEME pedepara sl KOHCIIEKTUPOBAHUSI.

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

7.1 IlTacnopT ()oHIA OLIEHOYHBIX CPEICTB

Ne HaumeHoBaHHe 01I€eHOYHOTO
KonTtposaupyemsble pasaenbl (TeMbl) AUCHHUIIIMHbBI
n/n cpencTBa
Pa3nen 1. ®usunka
VYceTHbll onpoc
1 MexaHnuka P
TecTupoBaHue
VYeTHbli onpoc
2 MosnekynsipHas ¢pHU3MKa U TEPMOJHHAMUKA
Pedepar
VYceTHbll onpoc
3 DIeKTPOIMHAMUKA
Pedepar
VYceTHBIN onpoc
4 Crpoenne aToma 1 KBaHTOBas (PU3MKa
[TpakTrueckas pabora
. YcrHslIii onpoc
5 Opoumonus BeenenHoit P
KonTtponsHas pabora
Paznen 2. Xumus
VYcrHslii onpoc
1 OCHOBHBIE TIOHSITUS U 3aKOHBI XUMUHU
TectupoBaHue
VYcTHBIN onpoc
2 Bopa. PactBopsi p
[TpakTrueckas pabora
VYcTHsIii onpoc
3 XUMHYECKUE PEaKIH
TectupoBaHue
. VYceTHbll onpoc
4 Knaccuukanuss HEOPraHUIeCKUX COCAMHEHUI
TecTupoBanue
VYceTHbIi onpoc
5 Mertautbl 1 HeMeTalIbI
Pedepar
VYceTHbll onpoc
6 Yriaeromopoast P
TecTupoBaHue
7 Kucnopozaconepxaiue u a30TcoaepKalliie OpraHnyecKue VYceTHBIN onpoc
BEIICCTBA Pedepar
VYcrHsIit onpoc
8 XUMHS ¥ KHU3Hb. XUMHS B OBITY P
KonTtponsHas pabora
Pazpnen 3. buonorus
VYceTHBIN onpoc
1 Meroas! mo3HaHuA B OMOJIOTHH P
Pegepar
YcTHsIii onpoc
2 Krnetka P
TecTupoBaHue
VYceTHbIl onpoc
3 Opraamm P
[TpakTrueckas pabora
VYceTHbli onpoc
4 Bung P
Pedepar
VYceTHbIN onpoc
5 OKOCUCTEMBI P
KonTtponsras pabora

7.2 Kputepum OLeHKH pe3yJIbTATOB 00y4eHUs!

KonTponb ©  oleHKa pe3yiabTaTOB  OCBOCHHS  Y4eOHOM  JTUCUUILIMHBI
OCYIIECTBJIIETCA MpernojaBareieM B IMpolLlecce NPOBEIEHUs NPAKTHUYECKUX padoT,
TECTUPOBAHUsA, COOECEIOBAaHUS 1O Pe3yJibTaTaM BBITIONIHEHUs JTA0OOPAaTOPHBIX padoT, a
TaK)K€ PEIICHHs 3a/1ad, COCTaBJIEHUS paOouMX TaOJMIl M TOATOTOBKH COOOIICHUH K
YPOKYy. 3HaHUS CTYJEHTOB Ha NPAKTUYECKUX 3aHSATUSAX OLIEHHBAIOTCS OTMETKaMU
COTIUYHOY, «XOPOLLIO», «yIOBIECTBOPUTEIBHO» U «HEYAOBIECTBOPUTEIBLHOY.

YcrHblii onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pPacCKa3, BKIIOYAOLIHAN
TEOPETUUECKNE MATEpHAJIbl U IPUMEPBI UX MPUMEHEHUA. Y IOBJIETBOPUTEIbHAS OLICHKA
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CTaBHUTCSA, €CJIH CTYJCHT IEMOHCTPHPYET HETITyOOKHE TEOPETHIECKUE 3HAHUS, TIPOSIBIISCT
ciabo chopMUpPOBAaHHBIE HAaBBIKM aHAJIW3a SIBIEHUN M MPOLECCOB, HEIOCTATOYHOE
yYMEHHUE JIeJaTh apryMEHTHUPOBAaHHBIC BHIBOJBI M MPHBOJIUTH MPHUMEPHI, MOKA3hIBACT HE
JOCTAaTOYHO  CBOOOJHOE  BJIAJ€HUE MOHOJOIMYECKOH peublo, TEePMUHOJIOTHEN,
JIOTHYHOCTBIO U TIOCTIEIOBATEILHOCTRIO M3JI0KECHHUS, JCNAeT OMMOKU, KOTOPBIE MOXKET
UCTPABUTH TOJIBKO IIPU KOPPEKIIUHU TPEII0IaBATEIIEM.

Pedepar. [Iponykt camoctosiTebHONW pabOThl CTYIEHTA, IPEICTABISIOUUN cO00i
KpaTKO€ WM3JI0KEHHE B MHCHMEHHOM BHUJE IMONYYCHHBIX PE3YJIbTATOB TEOPETUUYECKOTO
aHalu3a ompeAeNeHHOM HayyHOU (y4eOHO-HMCCIeOBaTeNbCKOM) TEMBbl, I/I€ aBTOP
PacKpbIBaeT CyTh HCCIEAyeMOW MpoOJIeMbl, MPUBOAWT pA3IUYHbIE TOYKHA 3PEHUA, a
TaK)Ke COOCTBEHHbIE B3IVIAAbI Ha Hee. Pedepar ouneHuBaeTcs MO KOJIUYECTBY
MPUBIICYCHHBIX HCTOYHHWKOB, TIyOMHE aHanmm3a MpoOJIeMbl, KadecTBe OOOCHOBAaHUS
aBTOPCKOMW MO3UIINH, TNTyOUHE PACKPBITUS TEMBI. Y JOBJICTBOPUTEIbHAS OLIEHKA CTaBUTCH,
€CJIM TeMa OCBEIICHA JIUIIb YaCTUYHO, JOMYIICHB! (PaKTHUECKHUE OMIMOKH B CONCPIKaHUU
pedepata, WM HUMEIOTCA  CYIIECTBEHHBbIE OTCTYIUIGHHS OT TpeOOBaHMH K
pedepupoBaHuIO, WM HETIOIHbIE OTBETHI HAa JOIIOJIHUTENIbHbBIE BOIIPOCHI.

Tecr. Cucrema CTaH/IAPTU3UPOBAHHBIX 3aJaHuH, TTO3BOJISIOIAS
aBTOMAaTU3UPOBATh HPOLENYPY M3MEPEHHUs YPOBHsS 3HAHUN M yMEHHH 00ydaromierocs.
TecT oneHuBaeTcs MO0 KOJUYECTBY NIPABUIIbHBIX OTBETOB (HEe MeHee 50%.).

KonTponbHasi paborta. IlucbmenHas mnpoBepouHas paboTa, IpencTaBistonas
co0OM HM3NOKEHHE OTBETOB HA TEOPETUYECKHE BOIMPOCHI IO COACPKAHHUIO YIeOHOU
JUCUMIUIMHBI W pelIeHHe  MpakTU4ecKuxX  3amaHuii. PaGota  oueHuBaetcs
yIIOBJIETBOPUTENILHO, €CJIM BBIIIOJIHEHO HE MEHEE TOJOBHUHBI Pa0OThI WM JOMYIIECHO B
Hell He Oosiee NBYX TpyObIX OmMOOK WM HEe Oojee OJHOM IpyOol OIMIMOKH U OJHOTO
HeJoueTa, WM He 0oJiee ABYX-TPEX HErpyObIX OIIMOOK, WM OJHON HEerpyOoi OIMOKHA U
TpeX HEeJOYETOB, HJIM IPU OTCYTCTBUHU OLIMOOK, HO IPU HATUYKHU 4-5 HETOUETOB.

IIpakTnueckas padora. [IpakTuyeckass pabota — 3T0 0COObI BUA €ATEIBHOCTH
oOyJaromierocs, 4TO MOApa3yMeBaeT BBHIMOJIHEHUS PA3HOIUIAHOBBIX 3a/laHUi, HE
CBSI3aHHBIX ¢ 00pabOTKON TeOpeTHUECKOro MaTepuaia. Bo Bpemst BBIIIOJIHEHUS CTYICHTY
HE0O0XOMMO HCIIONB30BaTh PaHee MOMyUeHHbBIE TeOpeTHIecKue 3Hanus. [lonoxurenpHas
OLIEHKA CTABUTCS, €CIIU BBIIMOJIHEHBI BCE 3a/1aHUs IPAKTHUUYECKON pabOTHI ¢ 3aMEUaHHUSIMH;
CTYACHT OTBETHJI HA BCE KOHTPOJIbHBIE BOITPOCHI C 3aMEYaHUSIMHU.

JlaGopaTopHnasi padorta. JlaGopaTopHas pabota — 3TO 0COOBIN BUI AEATEIHHOCTH
o0yyaromierocs, 4YTO IOAPA3yMEBACT BBINOJHEHUS MPAKTUYECKUX pPa3HOIMJIAHOBBIX
3aJaHUi, CBSI3aHHBIX C MPHUMEHEHHWEM TEOPETUYECKOro Marepuajia K KOHKPETHOMY
3aganuto. [lomoxkuTenpHas OLlEHKa CTaBUTCSL, €CJIU BBIIIOJIHEHBI OOJIbINAs YacTh 3a/laHUI
TabopaTOpHON pabOTBHl C 3aMEYaHUSIMH; CTYACHT OTBETWJ Ha YacTb KOHTPOJBHBIX
BOIIPOCOB C 3aMEUYaHUSIMHU.

OneHka «OTIAMYHO» BBICTABISIETCSA, KOTJAa CTyIEHb IIOKa3bIBae€T TIIyOOKOE
BCECTOPOHHEE 3HAHMWE pa3jena JAUCHMIUIMHBI, O00s3aTeNbHOW U JIOTMOJIHUTEIbHON
JUTEPATYpPbl, APrYMEHTHUPOBAHO M JIOTMYECKH CTPOMHO H3JIaraeT MaTepuai, MOXKET
MPUMEHSATH 3HAHUS 7Sl aHAJIM3a KOHKPETHBIX CUTYaIlUH.

OneHka «XOpOILIO» CTABUTCS MNPH TBEPIAbIX 3HAHMAX paszfesa JUCLUILINHBI,
00s3aTeNbHON  JUTEpaTypbl, 3HAKOMCTBE C  JOMOJHUTEIBHOW  JUTEPATYypOH,
apryMEHTHPOBAaHHOM H3JIOKEHUM MaTepualla, yMEHUU MPUMEHUTh 3HAHUSA Ul aHajau3a
KOHKPETHBIX CHUTYaIIHH.

OrneHka «y/10BIETBOPUTEIBHO» CTAaBUTCS, KOTJa CTYIEHT B OCHOBHOM 3HAeT pa3zel
JTVCIIMTIIIMHBI, MOYKET TIPAKTHYECKU TIPUMEHHUTH CBOH 3HAHMSI.
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OHGHKa CHCYHOOBJICTBOPUTCIILHO» CTABUTCA, KOr/la CTYACHT HC OCBOUJI OCHOBHOT'O
COACPIKaHUA IIpEaAMETa U c1a00 3HaAeT I/ISYLIaeMHﬁ pasaci AMCHUITIIINHEL.

7.3 OueHoUYHbIE CPeACTBA ISl POBEACHUS TEKYIIeH aTTecTANU
B nanHoM pa3znerne nmpuBoaaTcs oOpasilbl OIEHOYHBIX Cpe/cTB. [10THBIN KOMIUIEKT
OLICHOYHBIX CPeJICTB MPUBOAUTCS B DOHJIE OIIEHOUHBIX CPEJICTB.

Texymuii KOHTPOJIb NPOBOAUTCA B (popme:
-AHJIUBUAYAIIbHBINA YCTHBIM OITPOC

-[TIMCbMEHHBIN KOHTPOJIb
-TECTHPOBAHHE M0 TEOPETHUECKOMY MaTEepHATy
-pakTH4eckas (JJabopaTtopHas) padbora
-3ammTa pedepara
-3aIIIUTa BBHITIOJHEHHOTO 3a/1aHuUs

dopma HpakTuueckuii | JIuunbie Ipumepsbt
3nanus Ymenust ONBIT KavecTBa OIIEHOYHBIX
aTTecTalUu
(BJ1ageHue) CTy/AeHTa CpeaAcTB
YcrHbIi KonTpons 3nanuit Onenka ymeHus Onenka Onenka KonTponbHbIe
(TUCHMEHHBIN) | TI0 OTIPECIICHHBIM pasnuyarhb HaBBIKOB CIOCOOHOCTH BOIIPOCHI IO
oTIpoc o | mpobimemam KOHKpETHBIE paboTsI ¢ OTIEPaTHBHO U TeMaM
TEMaM IIOHATHSA JINTEpAaTyYpHBIMU Ka4CCTBCHHO nmpujiararoTcs
HCTOYHHKAMHU OTBEYaTh Ha
MIOCTaBJICHHBIE
BOIIPOCHI
Pedepatsr KonTtpomns 3Hanmit Onenka ymenust | OmeHka Ornenka Temsr
IO OIIPEAEIEHHBIM | pa3nyaTh HaBBIKOB crocoOHoCTH K | pedeparoB
npobiemMam KOHKpETHBIE paboThI ¢ CaMOCTOSITENIbH | TIpUJIararoTcs
TTOHATHSA JUTEPaTYpHBIMH | Oif paboTe U
UCTOYHHKAMU aHaJin3y
JIUTEPaTYPHBIX
HCTOYHHKOB
IIpaktnueckue | CMBICT NOHATUIL: OnuceiBaTh U HaBbixamu: Ornenka Temsr paboT
(JtabopaTOpHBI | €CTeCTBEHHOHAYYHOE | OOBSACHSTH OITIICAaHMS U CrocoOHOCTH TIPHJIATAIOTCS
) paboThl SIBIICHUE, THIIOTE3A, €CTECTBCHHOHAYIH | OOBSICHEHHUS OTIEPaTHBHO U
3aKOH, TEOpHs, bI€ SIBJICHUS U €CTECTBCHHOHAYY | KaueCTBEHHO
BEIIIECTBO, CBOHCTBA TeII: HBIX SIBIICHHH 1 pemarb
B3alMO/ICHCTBUE, JIBIDKEHHE CBOICTB TeJL: IIOCTaBJICHHBIE
3EKTPOMArHUTHOE HEOECHBIX TEN 1 JIBIDKCHUE Ha
ToJie, BOJHA, (JOTOH, HUCKYCCTBEHHBIX HEOECHBIX TEJ U IIPAKTUYECKUX U
aTtoM, aTOMHOE SIIpO, | CITyTHHKOB 3€MJIM; | MCKYCCTBEHHBIX | JJAOOPAaTOPHBIX
HOHU3HPYIOLINE CBOICTBA razos, CITyTHUKOB paborax 3amauun
W3Ty4EeHHUs, TUIaHeTa, | JKUAKOCTEH U 3eMiH; CBOMCTBA | U
3BE3/1a, TATAKTHKA, TBEPABIX TEI; Trasos, apryMeHTHpOBa
Bceenennas; EKTPOMAarHUTHY | KUIKOCTEH U Tb PE3yIbTaThl
9KOJIOTHYECKNE 10 MH/TYKIIHIO, TBEP/IBIX TEIT;
ACTIEKTHI pacIpoCTpaHEHUE | EKTPOMArHUTH
UCTIOJIb30BAHUS 9MEKTPOMArHUTHBI | YO HHAYKIIHIO,
YII€BOJOPOJHOTO X BOJIH; BOJIHOBBIE | PaclpOCTpaHEeHH
CBIPbA. 3HaHUE CBOHCTBA CBETA; e
CTPOEHHUS KIETOK, W3JIydeHue U 9IEKTPOMArHUTH
OCHOBHBIX TIOIJIOIICHUEC bIX BOJIH,
croco6oB CBETa aTOMOM; BOJTHOBBIC
Pa3MHOXKCHHUS (hoTo3ddeKT; CBOJICTBA CBETA;
OpraHu3MOB, YcraHaBiaMBaTh M3ITydeHUE 1
CTaJMii OHTOTEHE3a | 3aBHCHUMOCTH TIOITIOLIECHUE
Ha IpuMepe CBOMWCTB CBETa aTOMOM;
4ENIOBEKA, IPUYMH, | XUMUYECKUX ¢dotorhdex;
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BBI3BIBAIOITUX
HapylieHus B
pa3BUTHH
OpTraHN3MOB.
3HaHHe cocTaBa,
CTPOCHHS U OOIIIX
CBOMCTB
Ba)KHEHIIIMX
KJIacCOB
HEOPraHUYECKUX M
OpraHUY€eCKHUX
COCIUHECHHH,
HCKYCCTBEHHBIX U
CHHTETHYCCKHUX
MTOJTMMEPOB.

CMBICTT
€CTeCTBCHHOHAYYHBI
X 3aKOHOB
KJTAaCCHYIECKOM
MEXaHHUKH,
BCEMHUPHOTO
TATOTEHHS,
COXpaHeHI/IH 3Hepr141/1
HMITYIThCa 1
ANMEKTPUIECKOTO
3apsia,
TEPMOIMHAMUKH,
3NIEKTPOMAar HUTHOM
HHI[}’KHHPL
hotoaddekra;
KOJINYECTBEHHBIX
3aKOHOB XUMUU
Iepuommueckuii
3aKOH
J.N.Menneneesa
BKJIQ]] POCCHUICKHX U
3apyOeKHBIX
YYEHBIX, OKa3aBIIINX
HauOoJIbIIIee
BIMSIHYIC Ha Pa3BHUTHE
€CTECTBO3HAHMS

BEIIECTB OT
CTPOEHHUS aTOMOB
00pa3yIoMuX HX
XUMHUYECKHUX
2JIEMEHTOB.
OOBACHATE
3aBUCHMOCTbD
CBOICTB BEILIECTB
OT UX COCTaBa U
CTPOCHHUSA
KPUCTAITUICCKU
X PeIIeTOK.
OOBACHATE
XUMHUYECKHUE
SIBJICHUS,
MIPOUCXOIAIINE B
pupoie, ObITY
1 Ha
MIPOU3BOJICTBE.
O1eHUBATh
BIIMSIHUE
XUMHUYECKOIO
3arps3HCHUS
OKpYyXaromien
cpenbl Ha
OpraHu3M
YyeJI0BeKa U
JIpyTrHe KUBbIe
OpTaHU3MBEI;
aHAJTU3UPOBATH U
OLIEHUBATh
paznu4HbIe
THIIOTE3BI
MIPOUCXOKICHUS
JKM3HH Ha 3emie;
TIPOBOTUTH
oInucaHue ocodei
OJIHOT'O BHJIA 10
MOP(OIIOTHUECKO
MY KpUTEPHIO.
Otnyarb
THIIOTE3HI OT
HaYYHBIX TEOPH.
Jlenathb BEIBOJIBI
Ha OCHOBE
SKCIICPUMCHTATHH
BIX JAHHBIX.
[IpuBoauTH
MPUMEPBI,
IIOKa3bIBAOIIHE,
YTO: HAOIIOICHUS
1 OKCIIEPUMEHT
SIBIISIFOTCS
OCHOBOH JUTS
BBIIBUKEHHS
TUIOTE3 U TEOPHH,
MTO3BOJIIIOT
MIPOBEPUTH
HWCTHHHOCTD
TCOPETUUCCKIX
BBIBOJIOB;
€CTECTBCHHOHAYYH

YcTaHOBICHHS
3aBUCHMOCTH
CBOMCTB
XUMHUYECKUX
BEIIECTB OT
CTPOCHHUS
aTOMOB
00pa3yIoMUX UX
XUMHUYECKUX
5JIEMEHTOB.
OObsicHeHus
3aBHCUMOCTH
CBOIICTB
BEIIECTB OT UX
cocraBa u
CTPOCHUS
KPHUCTaJUTHIECK
HX PEIIETOK.
OOBsIcHEHMS
XUMHUYECKUX
SIBJICHUH,
MIPOUCXOAAIIX
B IIPUpPOJIE,
OBITY W Ha
MPOU3BOJICTBE.
O1eHUBaHUA
BIIUSHUSA
XUMHYECKOTO
3arps3HEeHUS
OKpYy’Karomiei
Cpempl Ha
OpraHu3M
YyeJIoBeKa U
JIPYTHUE KUBBIC
OpTraHU3MBI;
aHaJIn3a u
OILICHUBAHUS
Ppa3IHIHBIX
TUIIOTE3
TIPOUCXOKICHUS
JKM3HH Ha
3emuite;
TIPOBEACHUS
OITMCaHUs
oco0eil 0THOTO
BHJA 110
Mopdotorudeck
OMY KPUTEPHIO.
Ornnunst
TUIIOTE3BI OT
HAy4HBIX TCOPUI.
Jenats BEIBOIBI
Ha OCHOBE
SKCIEPUMEHTAIb
HBIX JaHHBIX.
IIpuBouTh
TIPIMEPBL,
MTOKA3KLIBAIOIIIHE,
YT0:
HaAOJIIOJICHUS 1
SKCHEPUMEHT
SIBIISIFOTCS

31




ast Teopyst J1aeT
BO3MO>KHOCTB
OOBSCHSTH
W3BECTHBIC
SIBJICHHS IIPUPO B
1 Hay4HbIE (DaKTHI,
HIpeICKa3bIBaTh
ellle HeM3BECTHBIC
SIBIICHUS

OCHOBOH 1A
BBI/IBIDKCHHS
TUIIOTE3 U
TEOPUA,
TI03BOJISIFOT
TIPOBEPHUTH
HCTUHHOCTb
TEOPETHYECKHX
BBIBOJIOB;
€CTECTBCHHOHAYY
Hasi TEOpHsl 1aeT
BO3MOYKHOCTB
OOBSICHSTD
W3BECTHBIC
SIBIICHUS
MIPAPOIBI U
Hay4HBIE (DaKTHI,
MpeJICKa3bIBaTh
emie
HEM3BECTHBIC
SBIICHUSI

TectupoBaHue

KonTtpons 3Hanuii
IO OIpeIeIeHHBIM
npobiaemMam

OrneHKa yMEeHUS
pas3nuyarb
KOHKPETHBIC
MOHSTHS

Ornenka
HaBBIKOB
JIOTHYECKOTO
aHaJIN3a 1
CUHTE3a IIPU
COIIOCTaBJIECHUH
KOHKPETHBIX
MOHSITUH

Orenka
CIIOCOOHOCTH
OIIEPATUBHO U
Ka4eCTBEHHO
OTBEYaTh Ha
II0CTaBJIEHHBIE
BOIPOCHI

Bompocsr
MPUIIAraloTCs

IIpuMepHBbIe TecTOBbIE 3aJaHUS
no ¢usuke:
1. IIpouecchl, KOTOPBIE XapaKTEPU3YIOTCS ONPEAEIEHHON TTOBTOPSEMOCTHIO BO BPEMEHU

1. BojHA

2. TiepeMenieHue
3. KoyieOaHus
4. uMnynsc

2. BennunHa A B ypaBHEHHH © = Acos(at + ;)

1. ammuTyna
2. 4acrora
3. mepeMeleHue

4, muKINYecKas 4acToTa

3. Bennunna @ B ypaBHeHuu S = ACOS(at+¢,)

1. ammmuryna

2. yacTtorta

3. TmepeMelicHue

4. uuKIMYecKas 4yacToTa

110 XUMHUH
1. MakcuMaiibHast 3JIEKTPOHHASI EMKOCTh P-TIOJTyPOBHS paBHa
1). 2 2) 4,
3) 6; 4) 8.
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2. DIEKTPOHHOE CTPOEHHE HEUTPATBLHOTO aTOMa JKEJIe3a COOTBETCTBYET KOH(HUTypaluu
a) 15 25°2p°3s23p®3d°4s?;

6) 1s* 25°2p°3s°3p°3d®;

B) 15° 25°2p°®3s”3p°3d’4s’;

r) 1s? 2522p®3s23p®3d°4s'4p’.

3. Kakoe yTtBepxaenne ommdo4Ho?

1) 'maBHOE KBaHTOBOE YKCIIO N ONpeAEseT SJHEPrUu0 OpOUTAIN U MPUHUMAET 3HAUCHHUS
1,2,3...0.

2) Cornacno npuHumiy Ilaynu Ha KaXk10i aTOMHOI OpOUTAIN MOXKET HaXOAUThCS HE
Oosee ABYX 2JEKTPOHOB C AHTHIIAPAJUIEIbHBIMU CIIMHAMH.

3) B cooTBeTCTBUM € ANEKTPOHHBIM CTPOCHUEM aTOMOB CEJIEH U XPOM OTHOCATCS
COOTBETCTBEHHO K P- U d-21eMeHTaM.

4) Atomsl hochopa B OCHOBHOM COCTOSIHUM UMEIOT OAMH HECTIAPEHHBIN 3JIEKTPOH.

10 OMOJIOTUH:

1. DHepreTuueckas, 3anacaronias, 3allUTHas, CTPOUTENIbHAS, PETYJIATOPHAS — 3TO

GyHKIHH. ..
1. nuouaoB 2. 0eJIKOB
3.yrieBoaoB 4. ButaMiuHOB

3. 'moGyna — 370 ... cTpyKTypa OEIKOB.
. IEpBUYHAS 2. Bropuunas
. TPeTUYHas 4. YerBepTuuHas

1
3
3. Knetku ¢ xopouio opopMIEHHBIM SJIPOM
1. sykapuoTsl 2. l'ameTsl
3. aHa’poObI 4. ITpokapuoThI
IIpumepHbIe BONPOCHI /ISl IPOBEeHUS YCTHOI0 0Npoca (KOHTPOJIbHBIX padoT)
1.MeToasl MUTOIIOTUH
2. Knerounas teopus T. I1IBanHa
3.OCHOBHBIE MOJOKEHUS COBPEMEHHOMN KJIETOYHON TEOPUH
4. XMMHUYECKHE JIEMEHTBI KIETKU
5. XMMHUYECKHE BELIECTBA KIIETKH
6.Bona u e€ poib B KieTKe
7. MuHepanbpHbIE BEILIECTBA U UX POJIb B KJIETKE
8. YrneBobl U UX POJib B )KU3HEAESITEIbHOCTH KIETKH
9.Jlunuasl U UX POJb B )KU3HEAEATEIIBHOCTH KIETKU
10. Ctpoenue u pyHKIIUU OEIKOB
11. HyknenHoBbI€ KHCIIOTHI

I[IpumepHbIe BONPOCHI 1JIs KOHTPOJIS CAMOCTOSITEILHOMH PadoThI

1 . Metposnorust B mpodeccuun
2 ®dusuka B npodeccun (3HaueHue GU3NKU IPU OCBOCHHUH MPodeccr)
3. ITorpemHocTy U3MEPEHUI
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4. CKOpOCTH B IPUPOJE U TEXHUKE.
5. lanuneo [Nanunelt — ocHOBaTENb TOYHOTO €CTECTBO3HAHUS
6. 3HaueHue OTKphITH [ anunes
7. Ucaak HproTOH — co3aarelnb KIacCUYeCKOl PU3UKH
8. Cuiibl B IpUPOJIE U TEXHUKE

9.Vﬂpra3ByK H €ro UCII0JIb30BaHUC B MCANIIMHC N TCXHUKC

10.PagnoakTuBHBIEC U3JTYyYEHUS U UX BO3/ICHCTBHUE HA )KUBBIE OPraHU3MbI

Ilo xumuu

1.Baxkneiimmue COCAUHCHHA MCTAJIJIOB 1 HCMCTAJJIOB B IIPUPOAC U XO3SIMCTBEHHOMU
JACATCIIBHOCTH YCIOBCKaA

2. [IpupoaHbIe UCTOYHUKH YTIEBOAOPOIOB

3. Baxxnenmme coeIMHEHUS METAJUIOB U HEMETAJJIOB B IPUPOJIE U XO35IMCTBEHHON
NESATEIIbHOCTH YEJIOBEKA
4. Kpucramyeckue peleTKy BEMeCTB ¢ Pa3IMUYHbIMU BUJAMU XUMUYECKOH CBS3U

5. Ponpb B KJIETKE HEOPraHUYECKUX U OPraHUYECKUX BELIECTB

Ilo buonocuu
1.Bupycsl — Bo30yauTenu HHPEKIMOHHBIX 3a00JIEBAHHIA
2.Bupyc ummynoneduiuta yenoseka (BUY). Ilpodunaktuka BUY-uHbekun
3. 'eHeTYECKME 3aKOHOMEPHOCTH CEJIEKIIUN
4.Yuenue H.W. BaBusoBa o nieHTpax MHOT000Opa3us U MPOUCXOXKIEHUS KYIbTYPHBIX

pacteHui

5.I'nnore3bl TPOUCXOKIACHUS KU3HU
6.I'mo6GanpHbIC M13MEHEHUs B Onocdepe 1o 1 BIUSHUEM JCSTEILHOCTH YeIOBEeKa

7.4. OueHo4HbIE CPEACTB /ISl IPOBEeHUs] MPOMEKYTOUHOM aTTecTaAlluN

o JInunble ITpumepsl
®opma [IpakTrueckuii
3HaHusA YMmerus KayecTBa OIICHOYHBIX
aTTecTaluu OTBIT (BIAJICTH)
CTYZAEHTa CpeaCcTB
HMuddepenun | Konrpons Onenka ymeHus: | OueHka HaBBIKOB Ornenka Bompocst:
POBaHHBIN 3HaHUSA 0a30BBIX | MIOHMMATH JIOTHIECKOTO CHI0cOOHOCTH HDHIANAIOTCs
3auer MOJIOKEHUH B CHELUATbHYIO COTIOCTABIICHUS U rPaMOTHO U p
obmactu TEPMHUHOJIOTHIO XapaKTepUCTUKH YEeTKO M3J1aratb
€CTECTBO3HAHHUS 00BEKTOB MaTepHua
OLeHKa yMeHUs O11eHKa HaBBIKOB O1eHka 3amaun
pemaTh TUIOBBIE | JIOTHYECKOTO CHOCOOHOCTH MpUJIararTCcs
3a1a9u B MBIIIUICHUS TIPH TPaMOTHO U
obnactu peleHny 3a1a4 B YeTKO M3JIaraTh
npodeccuoHaIbH | obnacTu XOJI perIeHUS

OM IeATEILHOCTH

npodeccHoOHATFHOU
JeATENEHOCTH

3a1a4 B o0nacTu
npodeccuoHaTb
HOM
JEATEILHOCTH U
apryMeHTHPOBA
Th PE3YJbTATHI

7.4.1 IlpuMepHbIe BONPOCHI AJIsi
(nnddepeHunpoBaHHBIN 3a4€T)

1.  Mexanuueckoe nBHxKeHHE. MarepuanabHas Touka. Teno orcyera.
2.  Tpaexropus. I1yts. [lepememienne. CKOpoCTb.
3. PaBHOnEpeMEHHOE NIPSIMOJIIMHEWHOE IBUKEHHUE. Y CKOPEHHUE.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,

CBobOonHOe masieHue Ten. BrnusiHue yckopeHuil Ha )KMBbIE OpraHU3MBbI.

PaBHOMEpHOE ABMKEHUE 110 OKPYKHOCTHU U €0 XapakTepucTuku. [lepuon.

YrnoBas ckopocTh. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

OTHOCUTENBHOCTh MEXaHUYECKOTO JBHKEHUS. CII0)KEHHE CKOPOCTEN.

[TpuHunn naepunn. 3akonsl HeroToHA.

JIBU>KeHME Tela Mo IeUCTBUEM HECKOJIbKUX cHil. ClI0KEHUE BEKTOPOB.

Nmnynee Tena. 3aMKHyTas cucteMa. 3aKOH COXPaHEHMS UMITYJIbCa.

Bbpoynosckoe nmwxkenue. Auddysus. Auddysus B KuBoi mpupose.

Pa3mepsl u maccel Mosiekyn u atoMoB. [loctosiHHass ABoraapo. MneanbHslii ras.

Tepmoannamuueckue napamerpsl. JlaBnenue rasza. JlaBnenue atmochepsl.

Temnepatypa. Tepmonunamuyeckas mkaina Kenpuna.

Boasnoii nap B atmocepe. AOCONIOTHAs U OTHOCUTENbHAS BJIAYKHOCTh BO31yXa.

XapaKTepUCTUKA )KUJIKOIO COCTOSIHUSL BELIECTBA. BIIMyKHMI OPAIOK.

CwmaunBanue. Kanwmmsapuocts. KamwnspHbelie siBIeHHS B OBITY, TPHUPOJE,
OpraHu3Me 4eJIoBeKa.

Kpucrannuueckue u amopdHusie Tena. Kpucrtamiorpadus.

IIepnonnuecknii 3akoH J1.11. Menneneesa

Kpucrannuueckue pemerku

HNonHas xumMuyeckast cBsi3b

KoBasieHTHas nosisipHas U HEMOJSIpHAsk XUMUYECKas CBSI3b

ArperatHble COCTOSIHUS BEIIECTBA

Yrnesoaopoabl

Knaccudukanus HeopraHmuecknx BEUIeCTB

Teopust XUMHUYECKOTIO CTPOEHUSI OpraHnveckux coeauHennii A. M. bytiieposa

[Tommmepsnr

CMmecH BelecTB, UX COCTAB U CIIOCOOBI pa3/ieIeHUs

XUMUYECKHE PEaKIIMU U UX KJacCuUKAIIL

CKOpOCTh XMMUYECKOMN peakinu

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLINN.

XHUMHYECKHE HCTOYHUKH TOKA

DneKTponn3

[IpenenbHble U HEMIPeAEIbHbIE YTIIEBOAOPOIbI

I'enetuka yenoBeka

CucreMa KpoBOOOpalIeHUS YeIOBEKa

BeigenurenbHas cuctemMa yeaoBeKa

JlpIxaTenpHas cucTeMa 4esloBeKa

3peHue u CliyX 4eIoBeKa

Boansiii 6aanc u GyHKIIMK BOJIBI B OPraHU3ME YeJIOBEKa

Buramunbl. bone3nu, 00yciaoBieHHbIE BUTAMUHHOM HEIOCTATOYHOCTHIO MIIU MX
U30BITOYHOCTHIO

['opmonsl. Knaccudukariys u cBoiCTBa TOPMOHOB

@DaxTOphl BIUAIOIINE HA COCTOSTHUE 310POBbS

Hacnencreennble 3a001eBaHUs

7.4.2. IllpumepHble 321a44 Ha TUPPepeHIUPOBAHHBIN 3a4eT

1) KakoBa >kecTKOCTh MpYXUHBI, €ciau rpy3 maccoi 10 Kr pactsruBaer npyxkuny Ha 10

CM.
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2) Kakoii rpy3 HYy)KHO NoJiBeCUTh K mpyxuHe x€cTkocThio 1000H/M, yTOOBI pacTaHyTH
ee Ha 20 cMm.

3) I'py3 maccoil 3 kr pactaruBaerT npyxuHy Ha 5 cM. Kakum nomxeH ObITh Tpys3,
KOTOPBII pacTsIHET NPYKUHY Ha 8CM.

4) Ykaxure, Kakoe BELIECTBO SBJISIETCS OKUCIUTENIEM, KAKOE€ BOCCTAHOBUTEIIEM:

Cu + HNO3z = Cu (NO3), + NO + H,O  onpeaenute K03()PHUIHMEHTHI METOIOM
3JIEKTPOHHOTO OanaHca

9) YKkaxkure, Kakoe BEUIECTBO SBJIAETCA OKUCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:

NHs + Br, = N, + NH4Br onpenenure ko3¢ GUIIEHTHI METOIOM JICKTPOHHOTO OajiaHca
6) Hamummure ypaBHEHHWE TMPOTEKAIOMIEH pEaKIU B MOJEKYISIPHOM W HOHHO-
MoJekyisipHoM Buje. O0bscHUTe ToueMy oHa ipoTekaet? KapOoHar kanus + ruipokcu
Oapust

7) Kakolf Tum KOBaJ€HTHOM CBSI3W — TMOJISIpHAs WM HEMOJApHass — B MOJIEKyJax
cenyrommx BemectB? CO,, H,O, H,S, Cl,0;, PCls? K atomam, Kakux 3JIEMEHTOB
CMEILAIOTCS 00IIKe 3JIEKTPOHHBIE TTaphl B 3TUX MOJIEKyax?
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8. JOHNOJIHUTEJBHOE OBECHHEYEHHUE JUCHUIIJINHBbI

Ipunokenue 1. Kparkuidi KOHCHEKT JIEKIUOHHBIX 3aHATHIA

Hoepnas u mepmosioepras sHepeemuxa

SnepHblli peakTOp — YCTPOWCTBO, B KOTOPOM OCYLIECTBIISIETCS YIIpaBiisieMast
siIEpHAas LIeNHas PEaKLysl, CONPOBOXKAAIOMIASCS BbIACICHUEM SHEPTUU. 11epBbIi siAepHBIN
peaktop noctpoeH B nekadbpe 1942 B CHIA noxa pykoBoactBom 3. @epmu. B Espore
MIEPBBIA SACPHBIN peakTop myileH B jekadpe 1946 B MockBe mox pykoBoactBom I.B.
KypuaroBa. CocTaBHBIMH YacTSIMU JIFOOOTO SIIEPHOTO PEAKTOpa SIBISIOTCS: aKTHUBHAs
30Ha C SAEPHBIM TOIUIMBOM, OKPYXEHHAsl OTpa)kaTeJeM HEWTPOHOB, TEIUIOHOCUTEIND,
CHUCTEMA PETYJIMPOBAHUS LEMHON peakluu, 3alluTa, cucreMa ynpabieHus. OCHOBHOM
XapaKTEPUCTUKOU AJIEPHOTO PEAKTOPA SABIISECTCS €r0 MOIIHOCTD.

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
LHEMHOM peakluuu JENEeHUs SJIep HEKOTOPBbIX 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 OonbmivxX MJIaHET OTHOCSTCS IUIAHETHl TMTaHThl M IUIAHETHI 3eMHOMU
rpynnsl. K nepesiM otHOCAT FOmutep, CarypH, Ypan, Hentyn u IlnyToH, kO BTOpBIM -
Mepkypuii, Benepy, 3emito u Mapc.

Mansie maaHeTsl (ACTEpOUIBI) — 3TO KOCMHUYECKHE Tella pa3MepoM B COTHHU
KWJIOMETPOB M MEHbIIe, ABUXKYyIecs BOKpyr CoONHIIA TO SJUIMITHYECKUM OpOUTaM,
pacmnoJio’)KeHHBIM, B OCHOBHOM, MeX1y opoutamu Mapca u FOnutepa. Cambie ManeHbKHE
acTepoul UMEIOT pa3Mep HECKONbKO MeHblie 1 kM. Uucio manbix miaHeT ObICTpo
pacTeT mpH Mepexoie OT KPYIHBIX K MEJIKUM, KOTOPBIE YK€ MOXKHO CUUTATh KPYIHBIMHU
METEOPUTHBIMH TEJIAMH.

3Be3nbl B Hamiel [Mamaktuke «Mieunsiii [1yTe» 00pa3yroT eAuHYIO 3BE3IHYIO
CHUCTEMY M CrPYIIHUPOBAHBI B CPaBHUTEIHLHO TECHbIE cKoruieHus. Haubonee sipkue u
MACCUBHBIE 3BE3JIbl, a TaKXe OOJILIMMHCTBO TYMAaHHOCTEH M Hallla COJHEYHAas CUCTEMa
HaxXoJATCS BOJIM3HU TIJIOCKOCTH, HO OY€HBb JAJeKO OT IeHTpa ["amaktuku. OHU IBUKYTCA
BOKPYT' OOIIETO LIEHTPa TSHKECTH, KOTOPBIA 00pa3yeTcsi OrpOMHBIM CKOIIJICHHEM 3BE3J1 B
anpe. Bokpyr Hero u copepiiaercs IBUKEHHUE BCEX 3B€3/, B TOM yucie u ConHna.

Xumuuecxas césa3v

HNonnast cBsi3b — 4YacCTHBIM Ciydall KOBAJEHTHOHM, Korja oOpa3oBaBIIasCs
ANIEKTPOHHAs Mapa MOJIHOCTbIO MPUHAJIEKUT OOJee 3JIEKTPOOTPULIATEILHOMY aTOMY,
CTaHOBAILLEMYCS aHUOHOM. OCHOBOHM [Jisi BBIJEJICHUS] ATOW CBSI3U B OTHEJbHBINA THUII
CILY)KUT TO OOCTOSATEIHCTBO, YTO COEAMHEHHS] C TAaKOM CBSA3BIO MOYKHO OIMCHIBATH B
ANEKTPOCTATUYECKOM  NPUONMKEHUH, CUUTasi HMOHHYI CBSI3b  OOYCIIOBJICHHOUH
INPUTSKEHUEM TIOJIOKUTEIbHBIX W OTPULIATENIBHBIX HOHOB. B3ammonelicTBue HOHOB
MPOTUBOIIOJIOKHOIO 3HAKa HE 3aBHUCHUT OT HANpaBJICHUS, a KYJIOHOBCKHE CHJIBI HE
00Ja/1al0T CBOMCTBOM HACBIIIEHHOCTH. [103TOMY KaKIblii MIOH B MOHHOM COEAMHEHUU
NPUTATHBAET TAaKOE YHCIO HOHOB MPOTHBOIIOJIOXHOTO 3HAaKa, YTOOBI 00pa3oBajach
KpUCTAJUIMYECKas pelieTka MOHHOTrO Tuna. B moHHOM KpucTtaiie HeT MosieKyil. Kax s
MOH OKPYKEH ONpPENIEJICHHBIM YUCIOM HOHOB JIPYroro 3Haka (KOOpIMHALUMOHHOE YHUCIIO
noHa). MoHHBIE mMmapel MOTYT CYIIECTBOBATh B Ta3000pa3HOM COCTOSHMM B BUJE
MOJIAPHBIX MOJIeKyd. B razoobpasnom cocrosuuu NaCl umeeT IUMOIBHBIA MOMEHT
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~3-10%° Kirm, 4to0 COOTBETCTBYET cMemeHnto 0,8 3apsaa 3JIEKTpOHA Ha JUIMHY CBS3H
0,236 um ot Na k CI, 1. e. Na®®*CI°%",

Mertannuueckass CBSI3b BO3HUKAET B peE3yJibTaTe€ YacTUYHOM J€JIOKaTIu3aluu
BAJCHTHBIX 3JIEKTPOHOB, KOTOpBIE JOCTATOYHO CBOOOJHO JBUXKYTCS B pELIETKE
METAJJIOB, AJIEKTPOCTATHUECKH B3aUMOJEHCTBYS C TOJOXKUTEIBHO 3apsHKEHHBIMU
noHamMH. CHIIbl CBSI3M HE JIOKQJIM30BAaHbl M HE HAIIPaBJICHbI, a JIE€JOKAIU3UPOBAHHBIE
AJIEKTPOHBI OOYCJIOBJIMBAIOT BBICOKYIO TEIJIO- M 3JIEKTPONPOBOJIHOCTh. BomopoaHas
cBs3b. Ee oOpasoBaHume OOYCIOBIEHO TE€M, YTO B PE3YylbTaTeé CHIBHOTO CMEIICHUS
3JIEKTPOHHOM Mapbl K 3JIEKTPOOTPULATEILHOMY aTOMY aTOM BOJAOPOAA, OO0JafaroIiui
3(()EKTUBHBIM TMOJIOKUTEIBHBIM 3apsAOM, MOXET B3aWMOJAEHCTBOBATh C JIPYIrUM
anektpoorpunatenbabiM  atomoM (F, O, N, pexe Cl, Br, S). Dneprus Ttakoro
ANEKTPOCTATHYECKOT0 B3amMozeicTBus coctapisier 20—-100 KI[)K-Monb’l. Bonoponnsie
CBSI3M MOTYT OBITh BHYTPU- U MEXMOJIEKYISIPHBIMUA. BHYTpUMOeKysipHas BOJOPOAHAs
CBA3b 00pa3yercs, HallpUMep, B alleTHIIALIETOHE U CONIPOBOXK/IAETCS 3aMbIKAaHUEM ITHKJIA.

I'enemuxa

['eHeTMKa — Hayka O HACIEACTBEHHOCTU U MU3MEHYMBOCTH. Hacrnedcmeennocmo
OOBIYHO OIPENENSIOT, KaK CIIOCOOHOCTh OPTaHW3MOB BOCIIPOM3BOANTH cebe MOoA00HOE,
KaK CBOMCTBO POAMTEIbCKUX OCOOEH repeaBaTh CBOM MPU3HAKU U CBOMCTBA IOTOMCTBY.
OTUM TEPMHUHOM OINPEIENSIIOT TAKKE CXOJICTBO POJACTBEHHBIX 0CO0EH MEXy COOOM.

Y. JlapBuH OoTM€YaJs, 4TO IOTOMKH, KaK IPAaBWIO, HE SIBJSIFOTCA TOYHOM KOMMEH
pOIUTENbCKUX OCOOeH, TaKk Kak Hapsjay C HacleJCTBEHHOCTbIO KM MpPHUCYIIA
U3BMEHYUBOCMb, KOTOPAs MPOSIBISIETCS B Pa3IUUMIX OTAEIbHBIX OPraHOB, IPU3HAKOB WU
CBOICTB, MJIM KOMILJIEKCA UX Y IOTOMKOB 110 CPAaBHEHHIO C POAUTENSIMU U POICTBEHHBIMU
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 MOKOJIEHUSI MPOUCXOAUT B PE3YNbTATE CIMSHUS MAaTEPUHCKOU U
OTLIOBCKOM IOJIOBBIX KJIETOK, TO3TOMY IOTOMKHM HECYT IMPU3HAKU 00EHX POIAUTEIBCKUX
¢opMm. IlonoBble KIETKM COCTaBISIOT HHUYTOXXKHO MAaJyl0 JOJIF0 MHOTOKJIETOYHOI'O
opranuzma. OHH colepKaT HACe0CMBEHHYI0 UHGOpMAayUuio COBOKYITHOCTh T€HOB €IMHHII
HaciencTBeHHOCTH. HacneactBenHas uHGpopMmanus — omnpenenser YeTKUM — IiiaH
OHTOTE€HE3a, B MPOIIECCEe KOTOPOro Pa3BUBAIOTCS U (POPMUPYIOTCS crienuUIecKue s
JTAHHOM 0COOHM CBOMCTBA M MPU3HAKH.

M. E. JlobGamoB paer ciuenyroiiee omnpexaenenue: «HacmencTBeHHOCThIO Ha-
3bIBAETCSl CBOICTBO OpraHU3MOB OO€cleYMBATh MATEPUAIBHYI0 U (YHKIIMOHAIBHYIO
MPEEMCTBEHHOCTh MEXKIYy IOKOJICHUSIMH, a TakKe OOYyCIIOBIMBATh CHELU(UUYECKUN
XapakTep MHAMBUAYAIbHOTO PAa3BUTHSI B OIIPENEIEHHBIX YCIOBUAX BHEIIHEN CPEIbI».

Hapsiny ¢ TepMHHOM «HACIEACTBEHHOCTb)» B T€HETUKE MPUMEHSIOT TEPMUHBI
«HACJIEJJOBAaHME» U «HACIENyeMOCTb». Hacnedoseanuem Ha3bpIBAIOT MpoOIecC Nepeadu
HACJIeZICTBEHHBIX 3aJJaTKOB WJINM HACJIEACTBEHHON MH(QOpPMALUU OT OAHOIO IMOKOJIEHMS
JIpyromy, B pe3ylibTaTe 4ero y MOTOMKOB (DOPMHUPYIOTCSI ONpeAeTCHHbIE MPHU3HAKU H
CBOWCTBA, MPUCYILIUE POAUTEILCKUM 0CO0sIM. TepMUHOM «HacIenyeMOCTh» 0003HAYa0T
JIOJTIO TEHETUYECKON M3MEHYUBOCTH B 00MIeH (DeHOTUNYECKON N3MEHYMBOCTH MIPH3HAKA
B KOHKPETHOW MOMYJISA LMY KUBOTHBIX WJIM PACTEHUM.
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JlabopaTtopHas padora
Tema: U3yueHue 3aK0HA COXPAHEHHUSI MMITYJIHCA U PEAKTUBHOIO JIBUKEHUSI.
O6GopynoBanue: npudOp AJs JeMOHCTPAIUN 3aKOHA COXPAHEHHS UMITYJIbCA.
Heab: M3y4ynTh 3aKOH COXpPAaHEHHSI MMITYJIbCA M €0 MPaKTHYecKoe IpUMeHeHHe.
[Topsiok BbIOTHEHUSI paOOTHI:
1.Pacnionoxute cxaryro Npy>KuHy ¢ (PUKCATOPOM MEX]y IIapuKamu Ha BeicoTe 50 cMm
HaJ CTOJIOM C IMOMOIIIbIO IITaTUBA.
2. Otnyctute (hUKCaToOp U U3MEPHTE PACCTOSHUS, KOTOPBIE MPOJIETETHN KaXKIbIA 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
HU3MeHeHu# paboueii yueOHO#H nporpaMMbl 10 JHCIUIUIHHE
BJ1.07 EcTrecTBO3HaHUE

JlononHeHus: ¥ U3MEHEHUS, BHOCHMBIE B pab04y10 NporpaMmy AHCLUILITHHB]

OcHoBaHHA BHECCHHS Paspen PIIJL, B Conep:kanne BHOCHMBIX
AONOJIHEHHH H H3MEHEHHH | KOTOPLIH BHOCATCH AONOJIHEHH H, H3MEHCHH H
H3MEHEHHH

Tlpeanoxenune paboronarens

IIpeanoxxeHue COCTaBUTENS

TIPOrpaMMBbl
[IpuobpeTenue, u3naHue Paznenst Ne2.4.5 u NeS OO6HOBIICHHS MTEPEHHS
JIUTepaTypbl, OOHOBIIEHHE IepeyeHs OCHOBHOH H JIUTEPATyPHI
NepeyHs U CONEPKAHUA JIOTIOJTHUTEJIBHOM
3BC, 6a3 naHHBIX yueOHO# nuTepaTypsl
CocraBuTeb: MpenoaaBaTesib J ‘/jL‘ JILB. Xyk

noamugh

VTBepxkIeHa HA 3aceaHWH MPEAMETHO-LMKIOBOH KOMHCCHH MAaTeMaTHYeCKHX H
€CTECTBEHHOHAYYHBIX AucHuIuinH npotokon Ne 1 ot «31» asrycra 2017 .

3am. qupextopa no YP ¢punuana "L‘){’/ & T.A. Pe3ynenko
«31» aBrycra 2017 .

JI.T". CoxonoBa

3aBenyiomas ceKTopoM Oudnuorexu

«31» aBrycta 2017 r.
Hnxenep-31eKTpOHHK (nporpamnmo—anopmmmoﬁnoe
obecneuenre 006pa3oBaTeIbHON IPOrPamMMbl) A.B. Cmerannn
«31» aBrycta2017r.

40



Penensus
Ha yueOHyio nporpammy yuebnoii nucuumiunbsl B/1.07 EcrecrBosnanne
s cnenpanbHocTy 38.02.01 Dxonomuka u Gyxranrepeknii yuer (mo orpaciasm)

Pabouas mporpamma ydebHoi mucumrumnsi BJ[.07 EctecTBo3Hamue paspaboTaHa Ha
ocHOBe TpeGoBaHuii DenepabHOr0 rocyIapCTBEHHOr0 00pa30BaTENbHOrO CTaHaapTa (naiee —
®I'OC), npenbABISEMBIX K CTPYKTYPE, COACPXKAHHWIO M pE3yNbTaTaM OCBOCHHA Y4eOHOH
nucuumumasl BJ1.07 EctecTBo3HaHuMe, B COOTBETCTBHHM ¢ PeKOMEHIALUAMH IO OpraHU3aliU
HOJTyYEeHHs CPEIHErO 001Ero 00pasoBanHus B MPEAeNax OCBOCHHs 00pa3oBaTENbHBIX MPOTPaMM
cpenHero npodeccuoHanbHOro 06pa3oBaHus Ha 6a3e OCHOBHOIrO 00IIEro 00pa3soBaHuMs C yICTOM
tpebosanuii ®I'OC 1Mo CHEUMANTBHOCTH CPEAHEro mpodeccHoHambHOro obpasoBanus (Haee
CI10)38.02.01 DOkoHoMuKa ¥ OyXraiTepCKuid y4eT (Mo OTpacisM), YTBEPKACHHOTO MPUKa30oM
MunncrepctBa oOpasoBanuss ¥ Hayku Poccuiickoii ®enepammu ot 28.07.2014 Ne832,
3apeructpupoBal B Munucrepcrse roctunmu Poceru 19.08.2014 Ne 33638.

Pa6oyas mporpamMma SIBJISIETCS 4acTbi0 OCHOBHOM NMPO(ECCHOHANBHON 00pa3soBaTe/bHON
nporpammel B cootBeTcTBuH ¢ ®I'OC cpennero (monHoro) obmero obpasosanus 1 PI'OC no
cnemmansHoctn CITO 38.02.01 DxoHommka M Oyxrantepckuit y4er (10 OTpacisM) IO
crenManbHOCTU «byxranrepy.

PaGogas mnporpamMma yueOHOM IUCIMIUIMHBI HANpaBlieHA Ha OCBOCHHE 3HaHWH O
(GyHIaMEeHTANBHBIX (U3MYECKAX, XMMHUYECKMX M OMOJIOrHYEeCKMX 3aKOHaX W IpUHIMINAX,
JeXalMX B OCHOBE COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MHpa, Hau0OJiee BaKHBIX
OTKPBITHSAX, OKA3aBLIMX OMPEAENSIOLIEe BIMSIHUE HA Pa3BUTHE TEXHHKU M TEXHOJIOTHHU, METONAX
HayYHOTO MO3HaHMs. B mporpamMmy BKITIOUEHO COACPKaHHE, HAaNPaBJIEHHOE Ha HOPMUPOBAHKE Y
CTY/ICHTOB KOMIIETEHIIHMH, HeoOXomuMbIx s kadecterHoro ocsoenusi OINOIT CTIO na 6ase
OCHOBHOTO 001ero 06pa3oBaHMs C MONYYEHHEM CPENHEro oOmero o0pa3oBaHus;, MPOrPaMMBbl
NOArOTOBKM  KBAIM(MIMPOBAHHBIX  pabouMX,  CHyXKaIlKWX, NPOrpaMMbl  IOArOTOBKH
CHELMAIMCTOB CPEAHETO 3BEHA.

IMacropt mporpaMmsi 000OCHOBAHHO H IOJHO OTPAXAET COACPKaHNe NUCLIUIUINHEL, €€ POJTb
¥ MECTO B TIOATOTOBKE CIEIMATNCTAa CPEJHEro 3BEHA, PACKPHIBACT LETH M 3a1aud y4eOHOMH
aucHMIUIMHEEL  OnpeneneHsl TpeOOBaHWS K YMEHHSM M 3HaHMAM CTyneHToB. IIporpamma
paccumTana Ha 162 uaca (108 wacoB — aymuropHas Harpyska, 54 4aca — CaMOCTOATENbHAsA
pabora). Temaruueckuii TIaH W COAEpKaHWE Y4YeOHOM JUCLMIUTMHBI  PacKpbIBACT
IIOCJIE/IOBATEILHOCTS TPOXOXKIECHHS TEM, COOTBETCTBYET y4EOHOMY IUIRHY W PACIpPEeNCTICHHUIO
yacoB. B mporpamme onpenesneHsl (popMa MPOBEACHHA, LENM, 3a1a4l y4eOHON AMCLMILIMHBL,
TPE/ICTaBICHBl MATEPHANbl Uil TEKylled M IPOMEXyTOYHOH arrectauuu. B mporpamme
peany30BaHbl JUAAKTHYECKUE NPUHIMIBI 00y4EHHs: LENOCTHOCTh, CTPYKTYPHOCTD, OTPKEHA
B3aMMOCBSA3b MEXK/LY OTAE/TBHBIMHI JIEMEHTAMH CTPYKTYPbI, YYTECHbI MEXXIPEAMETHBIC CBA3H.

Conepxanue pabouedl mporpaMMsl y4eOHOH IMCLMIUIMHBL IOJHOCTBIO COOTBETCTBYET
tpeGoBanmsm PI'OC cpeaHero npodeccroHanbHOro oopasoBanus no crewwmansHoctd 38.02.01
DKkOHOMMKAa M Oyxranrepckwii yuer (mo otpaciasM). M3yyeHwe HaHHOW JMCLMILIMHBI
croco6cTByeT 3 PEKTHBHON U Ka4ECTBEHHOM IIOATOTOBKE MOJIOJBIX CIICLIHAIMCTOB.

[lepedeHb pPEKOMEHAYEMOH OCHOBHOH H JAONOJHUTCIBHOH JHTCPATYphl BKIHOHACT
OGIIENOCTYIIHbIE HCTOYHMKH, W3NaHHBIE B [OCHeAHee BpeMs (HE TMO3fHEe 5  JeT).
[Nepeuncnennsie MHTEPHET — PECYPCHI aKTYaJIbHbI U IOCTOBEPHBL

Pabouas mporpamMma IMCLMILIHHBI «ECTECTBO3HAHHE» MOXKET ObITh PEKOMEHJOBaHA JUIA
HCIIOB30BAHKS B YIEOHOM TIPOIIECCE MPH TMOArOTOBKE Mo crienranbHocTH 38.02.01 DxoHOMMKa
u Oyxrantepckuii yder (110 OTpaciisim).




Penensus
Ha y4eOHYIO IporpaMmy yueGHOM TUCIIUAIIUHEL B/1.07 EcTtecTBO3HAHHE
s cnenuanbHocTd 38.02.01 Sxonomuka u Gyxraarepckuii y4er (1o oTpacjinm)

Paboyas mporpamma y4eGHON IUCIMILTHHEI BJ1.07 EcrectBo3Hanue paspaGoTana Ha
OCHOBe TpeboBanuii PelepaibHOrO rocyIapCTBEHHOrO 00pa3oBaTeNnbHOro CTaHzapTa (nauee —
@I'OC), mpexpsBISEMBIX K CTPYKTYype, COZICP)KAHUIO M pe3yibTaTaM OCBOCHHS y4eOHOIf
muciunmael bJ1.07 EctectBo3HaHMe, B cOOTBETCTBHH ¢ PeKOMEHNANMSME 110 OpraHu3aIuu
TIIOJYYEHHs CPETHEro OOMIEro 00pa3oBaHus B IpeseaX OCBOSHHUS 00pa3oBaTeIbHbIX IIPOrpaMM
CPeZTHEero Mpo(eCCHOHATEHOTO 00pa3oBanys Ha 6ase OCHOBHOTO 0BIIEro 00pa3oBaHUs ¢ y4eTOM
TpeboBanuii ®I'OC mo crenuatbHOCTH CpeHero PO ecCHORaNBEHOT0 00pa3oBaHus (Jalee
CI10)38.02.01 DxoHOMHUKA U Oyxranrepckuii yder (10 oTpacism), YTBEPKIACHHOIO MPHKA30M
MunncrepcTBa oOpasoBanusi M Hayku Poccuiickoit Oenepariun ot 28.07.2014  No832,
3aperucTpupoBad B Munucreperse roctuuu Poccun 19.08.2014 No 33638.

Pabouas mporpamMma sBisleTcs YacTBIO OCHOBHOM IpopeCCHOHABHON 06pa3oBaTeNBHOM
TIporpaMMer B cooTBeTCTBUM ¢ PI'OC cpenmero (monHoro) obmero obpazosanus u ®IOC mo
crnenuansHocty  CI1038.02.01 DxoHommka u Oyxranrepckuit yder (mo oTpacmaM) 1o
crenuanbHocTH «byxranrepy.

PaGoyas mnporpamma yuyeOHOM AHCHUIIMHBI HallpaBJieHa Ha OCBOEHHE 3HAHUH O
yHnamMeHTambHEIX (H3AYECKUX, XUMHUECKHX M OHOTOTHYCCKHX 3aKOHAX M IPUHIUTIAX,
JIEKAMX B OCHOBC COBPEMEHHOH €CTECTBCHHOHAYYHOM KAPTHHBI MHpa; HAaWGOIee BaKHBIX
OTKPBITHAX, OKA3aBIIUX ONPEACIISIONIEe BIUSHAE HA PA3BUTHE TEXHUKH M TEXHOJIOTHH; METOAX
HAy4HOT'0 MO3HAHMA. B Iporpammy BKINOUEHO ColepykaHue, HAIPABICHHOE HA (bopmupoBanue y
CTYyACHTOB KOMIIETEHIMH, HEOOXOMMMBIX I KauecTBEHHOro ocBoenus OITOIT CIIO ma 6a3e
OCHOBHOT0 00IIero 06pa3oBaHMs ¢ MOJTYYEHHEM CPEIHEro OOIIEro 00pa3oBaHus; IIPOrpaMMBbI
HOITOTOBKH  KBAIM(QUIMPOBAHHEIX  paGouMX,  CIIyKAIIWX, IIPOrpaMMBI  TIOATOTOBKH
CIIELIMAIHCTOB CPEIHETO 3BEHA.

ITacriopt nporpamMMer 060CHOBAHHO H ITOITHO OTPasKaeT COZIEp)KaHUE MUCIMILIHHEL, €€ POJlb
M MECTO B TOArOTOBKE CHICLHANUCTA CPEJHErO 3BEHA, PACKPHIBACT LENH M 3a[a4l yueOGHOM
AMCUMILUIMHEL ~Temarnyeckuit TIaH ©  colepKaHMe Y4YeOHON MHCIMIUTHHLL PacKphIBaeT
TIOCTICOBATE/ILHOCTE POXOXK/ACHUS TEM, COOTBETCTBYET y4eGHOMY IUIaHY M pacIIpelesicHHIO
JacoB. B mporpamme ompenenensl gopMa mpoBeneHHS, LETH, 3a0a4K y4eOHOH TUCIUIIIMHEL,
TPC/CTABIICHPI MATCPHANIBI JUIL TEKYMeH H IPOMEXYTOYHOM arrecramuu. B mporpamme
PeaJlU30BAHbl TUIAKTHICCKUE NPUHIHIIEI O0yYEHHs: HENOCTHOCTh, CTPYKTYPHOCTh; OTpaKeHa
B3aUMOCBA3b MEXy OTIACIBHBIMU 3JIEMEHTaMHU CTPYKTYPEI, YYTEHBI MEKIIPEIMETHBIE CBA3H.

Conepxanue paboueil mporpaMMbl y4eGHONW AMCIMIUTHEBI HOIHOCTHIO COOTBETCTBYET
TpeboBanusamM OI'OC cpexnero npodeccHoHaNBHOro o0OpasoBaHus O crernuanbHocT38.02.01
OKkoHOMHKa M OyXranTepckuil ywer (mo oTpacisM). M3ydeHwe MaHHOH IUCHUIIIMEBI
CIOCOOCTBYET 3 EKTHBHOI U Ka9eCTBEHHOM TOATOTOBKE MOJOJIBIX CIIEIHATHCTOB.

Ilepeyenr pekoMEHIyeMON OCHOBHOM M  JOMONHHTEIBHOMN JIUTEPATYphl BKIIIOYAET
OOWIENIOCTYIHBIE HCTOYHMKM, H3JAHHBIE B IIOCIEIHEE Bpems (He mo3gHee S5 jer).
Ilepeuncnennsie THTepHET—peCypChl aKTyaIbHBI | JOCTOBEPHEI.

PaGoyas mporpamma mucuumiuael «ECTeCTBO3HAHHE»MOKET GBITH PEKOMEH/I0BaHa ISt
HCIIOJI30BAHHS B Y4€OHOM MPOLECcce IIPH MOATOTOBKE 110 crieruansHocTi38.02.01 DKoHOMUKA
¥ OyXraarepckuii yuet (1o oTpacysam).

Perienszenr:




