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1. IACIIOPT MPOT'PAMMBbI YYEBHOM JUCHUILIVNHBI
EcrecTBO3HaHue
1.1. OO0aacTb NpUMEHEHHUS NPOrPAMMBI

Pabouas mnporpamma y4yeOHOW IUCHMIUIMHBI EcTeCcTBO3HaHWE SBISIETCS YacThIO OCHOBHOMU
obpazoBarenbHoi nporpammbl (OOIT) CITIO Ha 6a3e OCHOBHOTO OOIIET0 O0Opa3oBaHUs — MPOTPAMMBI
MOATOTOBKH crienuanucToB cpeanero 38ena (IMIICC3).

[Iporpamma y4eOHON IUCHMIUIMHBI MOXET HCIIOJIB30BaThCAd JAPYTMMU TNPO(hecCHOHAIbHBIMU
00pa30oBaTeNIbHBIMU OPTaHU3ALUAMHE, PEATU3YIOIUMHI 00pa30BaTEIbHYIO IPOTPaMMy CPEIHETO 00LIero
oOpa3zoBanus B npenenax ocsoeHuss OOII CITO Ha 6a3e ocHOBHOTrO 00111ero 00pa3oBaHuUs — IPOrPaMMBbI
MOATOTOBKH crienuanuctoB cpeanero 38eHa (I[1IICC3).

Pabouas nporpamMma ydyeOHON aucuMIUIMHBI EcTecTBO3HaHME MOXKET OBbITh aJanTHpOBaHa JJis
00y4YeHHs MHBAJIUAOB U JIUII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI.

1.2. Mecto y4eOHOH AUCHUIUIMHBI B CTPYKType NPOrpaMmbl MOATOTOBKHM CIHENUAJMCTOB
Cpe/Hero 3BeHa:

VYyebnas aucruiuinHa EcTecTBO3HAHUE SBIISICTCS YacThiO MPeAMETHOM oOnactu EctecTBeHHBIC
Hayku PI'OC cpenHero obmiero obOpa3oBaHus. YueOHas AucLUIUIMHA EcTecTBO3HaHUWE SBIsETCS
o0si3arenpHOM OazoBoi maucuuiuinHoN bJ[.04 u m3ydaercs B 00meoOpa3oBaTEIbHOM IHKIIE CPETHETO
o0uiero o0pa3oBaHus OCHOBHOM 00pa30BaTEIbHON MTPOrpPaMMBI.

1.3. Hean m 3apaym y4eOHOH AUCHHMILVIMHBI — TPeOOBAHUS K pe3yJbTaTaM OCBOCHHMS y4eOHOM
AUCHUTLINHBI:

Peanuzanus yuebHoil mucuuruinabl EcTecTBO3HaHHME HampaBieHa Ha JOCTHXKEHHUE CIIEIyIOIINX
neJsei:

- OCBOCHHE 3HAHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHHE MHUpa W METoAax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoJjiee BaXHBIMH UICSIMU M JOCTH)KEHUSIMH €CTECTBO3HAHMSA,
OKa3aBILIMMHU OIPEAEISAIONIEE BIUSHNE HA Pa3BUTHE TEXHUKH U TEXHOJIOTUI;

- OBJIaJICHUE YMEHUSIMU TPUMEHATh IOJyYEHHbIE 3HaHUSA [ OOBSICHEHUS SBICHUM
OKpY’KalolIero MHpa, BOCHPHUATHA HMH(POPMALMM €CTECTBEHHO-HAYYHOTO U  NPO(EeCCHOHAIBHO
3HAYMMOT'O COJEP’KAaHUs; PAa3BUTUE MHTEIICKTYalbHbIX, TBOPUECKUX CHOCOOHOCTEH M KPUTHYECKOTO
MBILIUIEHUsI B XOJle TPOBEJCHUS NPOCTEHIINX HCCICIOBAaHUM, aHalM3a SBJIECHUH, BOCIPHUATUSA H
UHTEPIpETALNU €CTECTBEHHO-HAyYHOU HH(POPMAaLINY;

- BOCIIMTaHHE YOEXJAEHHOCTH B BO3MOKHOCTH IIO3HAHUS 3aKOHHOW NPUPOIBI U
UCIIOJIb30BaHUS JOCTHKEHUN €CTECTBEHHBIX HAYK JUIS pa3BUTHsI LIMBUIM3ALMU U MOBBIIIEHUS KaueCcTBa

JKU3HU,



- NPUMEHEHNE €CTeCTBEHHO-HAYYHBIX 3HAHWA B MPOPECCHOHATBHON ICATCIBHOCTH H
MOBCEIHEBHOM  U3HKW Uil oOecriedeHHs O€30MaCHOCTH  KM3HENEATEIbHOCTH; TPaMOTHOIO
WCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 310POBbs, OKPYKAIOLIEH CPEIbl.

B pesynbrate nzyueHus: yaeOHON AUCIUILTMHBI 00YYaIOUIUICA JOIDKEH YMeTh:

- dbopMHpOBaTh TMPEACTABICHUS O 1EJIOCTHOW COBPEMEHHOM €CTECTBEHHOHAYYHOM
KApTUHE MHpA, O NPHUPOAE KAaK €IMHOW LEJOCTHOW CHCTEME, O B3aMMOCBSA3U YEJIOBEKAa, IPUPOABI U
o0Im1ecTBa; 0 MPOCTPaHCTBEHHO-BPEMEHHBIX MaciuTabax Bcenennoii;

- NPUMEHSATHh €CTECTBCHHOHAYYHBIC 3HAHUS JJs1 OOBSCHEHHUS OKPYXKAIOIIUX SIBICHUH,
COXpaHEHHUs 3JI0pOBbs, oOecrieueHusi 0e30MaCHOCTU >KU3HENEATEIbHOCTH, OEpEeKHOr0 OTHOLICHHUS K
IpUpOJie, PALMOHAIBHOIO NPUPOJONOIb30BAHUS, a TAaKKE BBINOJIHEHUS POJM  TPaMOTHOTO
MOTpeOUTEIIS;

- dbopMUpOBATh MPEJCTABICHUS O HAYYHOM METOJAE TMO3HAHUS TMPUPOABl U CPEACTBAX
W3Yy4YEHUs MEeraMupa, MaKpoMHUpa U MUKPOMHUPA;

- BJIQ/IETh TMpPUEMaMU €CTECTBEHHOHAyYHbIX HAOIIOJACHUM, ONBITOB HCCIENOBAaHUI U
OIICHKU JOCTOBEPHOCTH MOJTYUYEHHBIX PE3yJIbTaTOB;

- MOHUMATh 3HAYMMOCTb €CTECTBEHHOHAYYHOI'O 3HAHUS A KaXIOro 4esioBeKa,
HE3aBUCHMO OT €ro Npo(ecCHOHANBHOW NeATeNbHOCTH, pa3NudaTh (aKThl W OLEHKH, CPAaBHUBAThH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPUEB C OIpPENEICHHON
CHUCTEMOU LIEHHOCTEMN.

B pe3ynbrate n3yueHus ya4eOHOM TUCIUTUIMHBI 00YYarOIHACS JOHKEH 3HAT!

- 0 HaubOojee BaXHBIX OTKPBITUAX M JOCTHKEHMSIX B 00JIaCTU €CTECTBO3HAHUS,
MOBJIMSBIIMX HA 3BOJIOLHUIO MPEICTABICHUN O PUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJOTHH;

- MOHATUHHBIN annapar €CTECTBEHHBIX HAYK, O3BOJISIFOLIUM [T03HABaTh MUP, Y4aCTBOBATH
B TUCKYCCHSIX MO0 €CTeCTBEHHOHAYYHBIM BOIIPOCAM, HCIIOIH30BATh PA3TUYHBIE HICTOYHUKU MHPOPMAITUU
JUTSL TIOATOTOBKH COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCHTHCS K coobmeHusMm CMU, copepxammum
HAYYHYIO HHPOPMALIHIO.

1.4. KoJun4yecTBO 4aCOB HAa OCBOCHHE IPOrpaMMbl y4eOHOM TUCHHUIINHBI:
UTOr0 Y4eOHOU Harpy3Kku (BKJIIOYasi CAMOCTOSTENbHYI0) 74 yaca, B TOM YHCIIE:
— pabota 00yuaromuxcsi BO B3aMMOJICHCTBHUH C MPEMnoaaBaTesieM 72 Jaca.
1.5. Pe3yabTarhbl 0CBOEHHS IPOrpaMMbl y4eOHOM TN CIUTIINHBI.

OcBoenue coaepkanus yueOHOM AucuuIinHbl EcTecTBO3HaHME 00ecrieunBaeT HOCTHKEHUE
CTYJIEHTaMH CIEAYIOLIUX PE3YIbTATOB:

JINYHOCTHBIX:

- YCTOWYMBBIA UHTEPEC K HMCTOPUUM M JOCTHKEHHSIM B OOJACTH €CTECTBEHHBIX HAYK,

YyBCTBO T'OPJIOCTH 3a POCCUNCKHE ECTECTBEHHBIE HAYKU;



- TOTOBHOCTh K INPOJODKEHHIO 00pa30BaHUsl, MOBHIIICHUIO KBATU(HUKAIIMM B W30paHHON
npohecCHOHANBLHOM eI TENIbHOCTH € UCTIOIb30BaHUEM 3HAHUI B 001aCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHME 3HAUMMOCTH KOMIETEHIIMI B 00JIACTU €CTECTBEHHBIX HAyK IS
YelloBeKa W O0INeCTBa, YMEHHE HCIIONb30BaTh TEXHOJIOTUYECKUE IOCTHKCHHS B 00IacTH (PU3UKH,
XUMHH, OWOJOTHU JIJIsi TIOBBIIICHHS COOCTBEHHOTO HHTEIUICKTYadhbHOTO PAa3BUTHS B BBIOpaHHOMN
npodeccuoHaNbHOM NesTeIbHOCTH;

- yMEHHUE NPOaHAIU3UPOBaTh TEXHOTECHHBIC IOCIEACTBUS U1l OKpY>KAIOLIEH Cpenbl,
OBITOBOI U TIPOM3BOJACTBEHHON JIEATEIHHOCTH YEIOBEKA;

- TOTOBHOCTb CAMOCTOSITENIBHO 100bIBaTh HOBBIE /JIsl CE€0sl €CTECTBEHHO-HAYUHbIE 3HAHMSI C
MCIIOJIb30BAHUEM JIJISl 3TOTO TOCTYITHBIX UCTOYHUKOB MH(OpMALIHH;

- YMEHHUE YIPaBJIATh CBOEW MO3HABATEIbHON AEATENBHOCTHIO, IMPOBOJUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYyalIbHOTO PAa3BUTHS,

- YMEHHUE BBICTPAUBATh KOHCTPYKTHBHBIC B3aHMMOOTHOIICHHS B KOMAaHJI€ IO PEIICHUIO
00IIMX 3a7a4 B 00J1aCTH €CTECTBO3HAHUS;

MeTanpeIMeTHbIX:

- OBJIQJICHME YMEHUSMHU M HaBBIKAMHU DPA3JIMYHBIX BUIOB MO3HABATEIBHOU JEATEILHOCTH
JUISL U3YYEHMSI Pa3HBbIX CTOPOH OKPY’KAIOIIETO ECTECTBEHHOI'O MUPA;

- MPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIOACHUS, HAYYHOTO SKCIIEPUMEHTA) IS
M3YUYEHUs Pa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, C KOTOPHIMU BO3HUKAET
HEOOXOUMOCTh CTAJIKUBATHCS B MPOQECCHOHANBHOM cdepe;

- YMEHHUE OMNpeNeNsaTh eI W 3aJadyd JeATEIbHOCTH, BBIOMpPATh CPEICTBA NI UX
JOCTH>KEHHMSI Ha ITPAKTHKE;

- YMEHHUE UCIOJIb30BaTh Pa3Iu4yHble HUCTOYHUKHU ISl MOJYYEHHUS €CTECTBEHHOHAYYHOU
uHGOPMAIIUHU U OIICHUBATh €€ JOCTOBEPHOCTh [Tl TOCTHKEHUS MIOCTaBICHHBIX 1EJIeH 1 3a71a4;

NpeJIMeTHbIX:

- c(hOpMUPOBAHHOCTh TPEJICTABICHUNA O IEJOCTHOW COBPEMEHHOW €CTeCTBEHHOHAYYHOM
KapTUHE MHUPA, IPUPOJAE KAK €IMHOMN LIETOCTHOW CUCTEME, B3aUMOCBS3U YEJIOBEKA, MPUPOIBI U
o01iecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoi;

- BJIQJICHUE 3HAHUSIMH O HauOoJiee BAKHBIX OTKPBITUSX M JIOCTIDKEHUSAX B 00IacTw
€CTECTBO3HAHMS, IMOBIUSABIINX HA SBOJIOLUIO MPEACTABICHUN O MPUPOJE, HAa PA3BUTHE TEXHUKHU U
TEXHOJIOTHIA;

- c(hOpPMUPOBAHHOCTh YMECHHSI TIPUMEHSTh €CTECTBEHHO-HAYYHBIC 3HAHUS JJI1 OOBSICHCHUS
OKPYXAIOIINX SIBIICHUH, COXPAaHEHHUs 3J0POBbs, OOecmeueHus: Oe30MacHOCTH >KH3HEACATEIHHOCTH,
OepeKHOTO OTHOIICHUS K IPUPO/JIE, PAIIMOHAIBHOTO MPUPOIOINOIB30BaAHNUS, 4 TAKKE BBIITOJIHEHUS POITU

IpPaMOTHOTO OTPEOUTETIS;



- c(OPMHPOBAHHOCTh TIPEACTABICHUH O HAy4YHOM METOJAE TIO3HAHUS TPHPOIBI U
CpeAcTBax HM3y4EeHMs MEramupa, MakKpoOMHpa U MHKPOMHpPA; BIIAJICHHE NMPUEMAaMH €CTECTBEHHO-
HAYYHBIX HAOIOJICHH, OTIBITOB, UCCIIEIOBAHUI U OILIEHKH JOCTOBEPHOCTH MOJYYECHHBIX PE3YyJIbTaTOB;

- BJIQJICHUE TTOHATUMHBIM annapaToM €CTECTBEHHBIX HAYK, O3BOJISIIOLIUM [TO3HABATh MUP,
y4acTBOBAaTh B JUCKYCCHUSAX IO €CTECTBEHHO-HAYUHBIM BOIIPOCAaM, UCIIOJIb30BaTh PA3JINYHbIE HCTOUYHUKU
UH(POPMALIUU ISl TIOATOTOBKM COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCHTHCSA K coobmienusm CMU,
CoJIeprKalluM Hay4YHYI0 HH(OpPMALIHIO;

- c(hOpMUPOBAHHOCTh YMEHHU TOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYUYHOTO 3HAHUS IS
Ka)XJIOTO YeJIOBeKa HE3aBHCHUMO OT €ro Mpo(eCcCHOHATBHOMN NeSTETbHOCTH, Pa3IndaTh (GaKThl U OLEHKH,
CpPaBHHMBAaTh OLICHOYHBIE BBIBOJIbI, BHAETh MX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPHEB C

ONpeACTICHHON CUCTEMOM [IEHHOCTEM.



2. CTPYKTYPA ¥ COIEPKAHUE YYEBHOU JUCHUTLJINHBI

2.1. O0beM y4eOHOI JMCHUIIIMHBI U BBl y4eOHOH padoThl

Buj yue6Hoii padoThl O0bem

4acoB
HToro yueOHo# HArpy3KH (BKJIHOYAs CAMOCTOSATEIbHYI0): 74
PaboTa o0Oydarommxcs BO B3aMMOJICUCTBHUH C MPEIOaBaTeIeM 74

B TOM YHCIIE:

JIEKIIUH, YPOKH 36
IIPAKTUYECKHE 3aHATHS 36
[IpomexxyTouHas arrecTanus 2

®opma NpoMeKYTOUHOI aTTecTalMM: | cemecTp - aTTecTanus ¢ OLEHKO;
2 cemectp - muddepeHINPOBAHHBIN 3a4eT.




2.2. TemaTn4yecKkuii IVIaH U coep:kaHue yueOHoil qucnuminabl EcrectBo3Hanne

HaunmeHnoBaHue Coaeprxanue y4e0HOTo MaTepuasa, NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHASI pa00oTa 00y4alouXCsA 00Bém Yposensn
pa3/iesioB U TeM yacoB yCBOEHMA
1 2 3 4
1 cemectp 34
Pazpes 1. ®usnyeckast KApTHHA MUPa 2
Tema 1.1. Conep:xaHue yueOHOro MaTepuasia 2 1
Benenue. Owusnka — pyHIaMeHTalbHas HayKa o mpupoje. EcrecTBeHHO-HAYUHBIH METOJI TIO3HAHHS, €T0 BO3MOYKHOCTH U
MeTob! IO3HAHUS MUPA | TPAHHUIIBI TIPUMEHUMOCTH.
OKCIepUMEHT U TeopHUs B Ipoliecce MO3HaHUA PUPOIsl. MoaenupoBaHue (pU3HNUecKrX SBIEHUI U MPOIECCOB.
EnuHcTBO 3aKOHOB NMPUPOJIBI U COCTaBa BellecTBa BO BeeneHHOM.
Penurus, ¢punocodus m Hayka — WX ponb B (DOPMHUPOBAHWHU MPEJCTABICHWH O TpUpoje. MeTonbl Hay4HOTO,
MO3HAHU: HAOIOICHUE, U3MEpEeHHe, THIIOTe3a, SKCIIEPUMEHT, TeopHs. [IoHATHE O TYMaHHUTapHBIX U €CTECTBEHHBIX
Haykax. Poib ecTecTBEHHBIX HayK B COBPEMEHHOM oOmiecTBe. DyHIaMeHTaIbHBIE U NPHUKIAIHBIC €CTECTBEHHbIC
HAYKH.
Paznes 2. OcCHOBBI XUMUH 22
Tema 2.1 Copnep:xaHue yueOHOro MatepuaJjia 2 1
OCHOBBI sIepHOM Crpoenne atoma. McTopus aToMUCTHYCCKUX ydeHHUA. HaOmoaeHuss W OIBITHI, MOATBEPKIAIONTHE aTOMUCTHIECKOE
¢uzuku. OCHOBBI yuenrne Mojenu cTpoeHust atoma. Macca U pa3Mepbl MOJIEKyJl. DJeMEeHTapHbIe YacTUIIbl, UX XapaKTepUCTHKHU. A apo
MOJICKYJISIpHON (DU3UKHU | ¥ DIIEKTPOHHBIE 000TOYUKH.
CBoiicTBa simep: sIEpHbIE CHJIBI, DHEPTUS CBS3M sAApa. SlmepHbIe peaknud W 3aKOHOMEPHOCTH WX MPOTEKaHUS:
JIeNIeHue A1ep, CUHTE3 siaep. B3auMocBa3b Macchl U dHEpruH. TepMosiepHbIil CHHTE3 B IpUpPOe. DHEPTHs SIePHBIX
peaxIuii 1 uX IpUMEHEHHE B AE€ATEIbHOCTH YEIOBEKA.
JeMoHcTpanuu
CoBpeMeHHast MOIETTb CTPOCHUS aToMa.
Monenu saepHbIX peakluii U CONTPOBOXKIAIOIINE UX U3TYUCHHUS.
Tema 2.2 Coaepsxanue yueOHOro MaTepuasia 2 1
OcHoBbI 00m1e#t xumun | OCHOBHBIE TEPMHUHBI XVUMHH: XUMUYECKHUHA 3JIEMEHT U (DOPMEI ero cylnecTBoBaHus. [IpocThie U CIIOKHBIE BEIIeCTBA,
MaccOBO€ YHUCIIO, aTOM, U30TOII, MOJIEKYJIa, HOH, KATHOH, aHUOH. SIBJIeHNE alJIOTPOIUH.
Conep:xaHue yueOHOro MaTepuaJsia 2 1

Xumunyecknii smemeHT. [lepuoamueckuit 3akon /.M. MenneneeBa. Ctpykrypa nepuomudeckoi tadmuisr JI.U.
MeHngneneeBa M CTpOCHHME aTOMa. 3aKOHOMEPHOCTH M3MEHCHMS CTPOCHHS 3JIEKTPOHHBIX OOOJIOYEK aTOMOB H
XUMHYECKUX CBOICTB, 00pa3yeMbIX 3JIEMEHTaMH MPOCTHIX U CIOXKHBIX BemecTB. CBA3b MEXKAY CTPOCHHEM aToMa M

XUMHYCCKUMHU CBOMCTBAMU 3JICMECHTOB.




JemoHcTpanuu

CoBpeMeHHast MOZIETTb CTPOCHUS aToMa.

Mopenu siAepHBIX peakiuii ¥ COMPOBOXKAAIOIINE X H3ITyICHUSI.
[Tepnommueckas Tabnuma .M. MeHnneneeBa u ee CTpyKTypa.

Conep:xaHue yueOHOro MatepuaJjia

XHUMHYECKHE CBI3U: MEXaHU3MBI (1]OpMI/IpOBaHI/I$L Tunel XUMHUYECKON CBS3H: HOHHAasA, KOBAJICHTHasA, MCTAJIJIMYCCKasd,
BOJIOPOHAS CBA3H

duznyeckre 1 XMMHUYECKUE CBOMCTBa BoAbl. Bona B mpupoae, ObITY, TEXHUKE U Ha IPOU3BOJCTBE.

JemMoHcTpanuu
Mopenu XUMHYECKHX CBSI3€H: KOBAJICHTHON Y HOHHOM.
Conep:xanue yueOHOro MaTepuaJjia 1
XUMHYECKHE PeaKUH: peakuy COeINHEHUS (CUHTE3a) U Pa3oKeHUs (PACIICIUICHHs) BeIECTB, TEIUIOBON 3P deKT
XUMUYECKOH peakLuy, OKUCIUTENbHO-BOCCTAHOBUTENLHBIC PEAKIIHH.
CkopocTh peakuu 1 (hakTopbl, BAUSIONINE Ha CKOPOCTh. XUMHYECKoe paBHOBecue, npuHimi Jle [llatense.
IpakTHYecKoe 3aHsATHE 2
N3yueHne 3aBUCHMOCTH CKOPOCTH PEAKIINHU OT Pa3IUIHBIX (DaKTOPOB
KonTpoabHas pa6oTa 10 0OCHOBHBIM XMMHU4eCKUM NMOHATHAM 001Iell XMMHH
CamocTosiTeibHAst padoTa 00y4al0INXCsH
YipakHeHHs 10 CTPOEHHUIO aToMa 3JIeMeHTOB 1,2,3 nmepro/oB.
Tabnuna: TUEl XUMUYECKOH CBSI3H.
BrinonHeHne TBOpUECKUX 3aJaHUM:
CocTaBieHue KpoccBOpAa Mo TeMe « XMMHUUECKHE 3JIEMEHTHI U IIPEBPALLICHNUE BEIIECTBY.
CocraBieHue pacckaza 0 XHMHYECKHX 3JIEMEHTaX.
Tema 2.2. Coaepsxanue y4eOHOro MaTepuasia 2
OcnoBpt OCHOBHBIE KJIacChl HEOpraHU4YecKux coequnennit: Oxcuasl, OcHoBanus, amdorepHbie ruApoKkcusl, Kucnorer, Conu.
HEOPraHUtCCKON XUMHH | Bonopoaubiii  okasareiab pH pactBopa, Meramwisl. CruaBel MetawioB. Kopposus MeramioB, Hemeramis,
OKHUCIUTENBHO - BOCCTAHOBUTEIIbHbIE PEAKLIUY.
OxucnuTenb, BOCCTaHOBUTENb, COeIMHEHNSI METAJUIOB U HEMETAJUIOB, IKOJIOTUYECKUE TPOOIEMBI.
IIpakTnuyeckoe 3aHsATHE 2

OCHOBHBIE KJIACCBI HCOPraHN4YCCKUX COCHHHCHHﬁ.
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CamocTosiTeibHAs padoTa 00y4al0IMXCs:

Coo0rieHns «3amuTa OKpyKaroIlei Cpebn».

Ta6nma Buabl HEOPraHMIECKUX COCTUHECHHMN.

Pemrenue 3agau.

[Ipe3eHTanuu no 3amTe OKPYKAIOUICH CPellbl OT 3arpsiI3HCHUS METaJLIaMU, COSTUHCHUSIMU a30Ta, CEPhI, yIiIepoa.
CocraBneHnue kpoccBopa o teme «Heopranmdeckne coeTMHEHUSD.

Tema 2.3.
OCHOBBI OpraHN4ecKoit
XUMHHA

Conep:xaHue yueOHOro MaTepuaJjia
OcobeHHOCTH OpraHuveckux coeauHeHuil. OCHOBHBIE ToNMokeHHMsT Teopurn A.M. byrmiepoa. Kparkas
XapaKTECpHUCTHKAa OCHOBHBIX KJIACCOB OPTaHUYCCKUX COGI[PIHCHI/Iﬁ.

IIpakTHyeckoe 3aHsATHE
OCHOBHBIE KJIACCHl HEOPTAHNYECKUX COSTUHEHU.

CamocTtosiTeqibHasi padoTa 00y4aromuxcs:

[MpesenTannu. beitoBas Xumust, mapPromMmepus.

Pemenne 3amau u ynpaXHEHUH 1O TOMOJIOTHM M M30MEPHH, OINpelesieHHE MOJIEKYSIpHOH (OpMyIbl BewecTBa MO
MAacCOBBIM JOJISIM U IPOAYKTaM cropanus. OTYET 1O BHIITOJIHEHHBIM 33JaHUSIM.

Tabnuia Busl opraHMYecKUX COCTUHCHU.

Omnepexaromue 3aJaHusl.

CocraBieHue KpoccBOpAoB 10 TeMe «OpraHudecKast XUMUs.

Tema 2.4.
XUMHUA U )KA3HD

Copnep:xanue yueOGHOro MaTepuasa
XuMHS 1 OpTaHU3M 4YeJIOBeKa. XUMHUS B OBITY.

CamocTosiTeIbHASI padoTa 00y4AKOIIMXCSI:
IMoxroroeka pedepaton

Pazpnen 3. OcHoBbI pu3UKHU

10

Tema 3.1.
Mexanuka

Coaep:xanue y4eGHOro MaTepuajia

Mexanndeckoe gaBmxkeHue. Cucrema otcdera. Tpaekropus nBwkeHus. Ilyte. Ilepememenne. CKOpPOCTb.
PaBHoMepHOEe mpsMonuHeHOe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHHMYECKOTO JIBUIKCHUS. 3aKOH CIIOXKCHHUS]]
ckopocreir. ['paduxu nBmxenus. CpemHss CKOPOCTh NpPU HEPAaBHOMEPHOM JBIDKEHHH. MTrHOBEHHAs CKOPOCTb.
VYckopenune. PaBHOyckopeHHOE TpsMoiuHeitHOe aBmkeHre. CBoOomHOEe manmeHne ten. KpuBonuHeitHOoe ABMKCHHE.
VYrioBas ckopocTb. PaBHOMepHOE JBIKEHUE IO OKPYKHOCTH. LIeHTpOCTpeMUTENbHOE YCKOPEHUE.
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JemoHcTpanuu

OTHOCUTENBHOCTh MEXaHUYECKOTO ABHIKEHUSI.

WNHepTHOCTS TEII.

3aBUCUMOCTh YCKOPEHHS TeJIa OT €ro Macchl M CUIIBI, JEHCTBYIOIEH Ha Telo.
PaBeHCTBO M IPOTUBOIOJIOKHOCTE HAPABJICHHS CHII JEMCTBHS U IIPOTHBOACHCTBHS.
PeaxkTuBHOE NBUXEHUE, MOJENb PAKETHI.

JIBu>KeHue Ten B 10JIe TATOTEHUS 3eMITH.

W3meHeHue SHepIruy Mpyu COBEPLICHUH PaOOTHI.

Tema 3.2 Conep:xxaHue yueOHOro MaTepuaJsia 1
JuHamuka Macca u cuna. BzaumopeiictBue Ten. 3akoHbl guHaMuKd. Cunel B mpupoge. CrmocoObl U3MEpEHHs CHIL
WnepumanpHas cuctema oTcueTa. 3aKOH BCEMHUPHOTO TsroTeHusi. HesecomocTs. MMimynbe Tema. 3aKOH COXpaHEHUS
umIrynbca. PeaktuBHoe nBkenne. Mexanndeckas padora. MomHocTs. PaboTa cribl TATOTEHHS, CHUITBI YIPYTOCTH
CHIIBI TpeHHus. Mexanudeckas sHeprus. Kunernueckast sHeprusi. Kunetnueckas sneprust u padota. [loteHunansHast
SHEprusi B TPaBUTAIMOHHOM Tioje. [loTeHnmanbpHast 3HEpTUs yrnpyro aeopMHUPOBAHHOTO Teia. 3aKOH COXpaHEHUS
TOJTHOM SHEPrumu.
IIpakTHyeckue 3aHATUHA 2
1. I3y4yeHune 3aBUCUMOCTH TIeproa KoJieOaHu MasiTHUKA OT JJIMHBI HUTH, MACChI Ipy3a.
2. VccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT Beca Tea.
Konrtpoabnas paéora
Mexanuka.
CamocTtosiTeqibHasi padoTa 00y4aroImuxcs:
Pemrenue 3agauy.
Taonuma: Buas! IBUXEHUS.
CocraBienue kpoccBopaa: 3akoHsl HeroToHa.
Tema 3.3. Conep:xaHue yueOHOro MaTepuasia
Ocnoser Tennosoe nBmxeHue. BpoyHoBckoe mBmxkenue. Temmeparypa Kak Mepa CpelHell KMHETMYECKOM SHEPTUM YacToT.
TEPMOZIMHAMHIKH BuyTpennsisi sHeprus. Pabora u Temmootmaya Kak CrocoObl M3MCHEHHWsI BHYTpeHHeH dHepruu. IlepBuiit 1 BTOPOii

3aKOHBI TCPMOANHAMUKU.

CamocTosiTeibHAs pa60oTa 00y4al0IIMXCSI:

JopaboTka KOHCTIEKTa JISKIIUH ¢ IPUMEHEHHEM JIOTIOJIHUTEIBHOM JIUTEPaTyphl (COCTaBIeHHE 0030pa MepUOIMYECKON
JUTEPaTyphl).

Pewmenue 3anau.

CocTaBiieHue KpOCCBOPIOB 10 TeMe «MorekyisipHas ¢pusuka. TepMoJuHaMUKay.
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Tema 3.4.

Conep:xxaHue yueOHOro MaTepuasia 1
OcHOBBI B3auMmoneiicTBue 3apsKeHHBIX Tel. DnekTpuueckuil 3apsan. 3akoH Kynona. Pemenue 3amad. DneKTpUuecKoe Moe.
3JEKTPOINHAMUKHU IIpoBOAHMKM U H3OJIATOPHI B AneKTpuueckoM Tmoje. IlocTosHHBIN anekTpuueckuil Tok. Cuia Toka, HalpshKEHUe,
JIeKTpUUecKoe compoTuBieHue. 3akoH Owma. TermoBoe neiicTBHE 3IEKTPUYECKOrOo TokKa. MarHmtHoe TIoJie.
DNeKTpOMarHuTHOE ToJje. DIEKTPOMArHUTHBIE BOJTHBI.
IIpakTnuyeckoe 3aHsATHE 2
W3zyuenwue siBieHus MHTEpPEPEHINH U JUPPAKIIH CBETA.
CamocrosiTesibHast padoTa 00y4arOIIMXCSI:
3amaun, OTYET IO 3ajauam.
Coobmenust «CoBpeMEHHBIE ONTHYECKUE TPHOOPHI.
IMoaroroBka COOOIICHUS O MPUMEHEHHM 3JIEKTPOMArHUTHBIX KOJICOaHWI B COBpEMEHHOHN TexHuKe. Pabora meueit
CBY u ap.
CocraBieHue Npe3eHTALNN.
ITpomeskyTouHas ATTecTalus C OLeHKOM -
arrecTauus
Bcero B 1 cemecTpe 34
2 cemecTp 40
Pa3nen 4. buonorus 38
Tema 4.1. Conep:xaHue yueOHOro MaTepuajia 2
buonorus —Hayka o (Metosl uccienoBanus B 6nonoruu. CyImHOCTb KU3HU U CBOMCTBA )KUBOT0. OCHOBHBIE YPOBHU OpTaHHU3aIMH KUBOM
KU3ZHU MaTepHU: MOJIEKYIAPHO-TeHETHUECKHUH, KJICTOYHBIH, OpraHU3MEHHBIH (OHTOT€HEeTUYECKUH ), HOMYJISIIMOHHO-BUI0BOH,
omorneHoTHdecknii. CoBpeMeHHasi CHCTeMaTHKa OpPraHWYeCKOr0 MHpa Kak OTpaXeHWe IMPHHIWIA E€IWHCTBA
MIPOUCXOXKICHUS JKUBBIX OpPraHU3MOB. VICTOpHsSI cO37MaHMsI M OCHOBHBIE IOJIOKEHUS KIETOYHOM Teopuu. Poip
OMOJIOTHUECKUX TEOPH, HIIEH, THIIOTE3 B POPMUPOBAHNHU COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MUDA.
IIpakTH4Yeckoe 3aHATHE 2

OCHOBHBIE TEOPUH MMPOUCXOXKICHUS KU3HU Ha 3eMIie.
MukpockonrdecKasi TEXHUKA U €€ pa3pelieHue.
I'ereamornueckoe APEBO MPOUCXOKIACHUS KU3HU.
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Tema 4.2.
MonekynspHbIil ypOBEHb
OpraHuv3aluu KUBOTO:
XUMHYECKUH COCTaB
KIIETKH

Conep:xaHue yueOHOro MaTepuasia

Heoprannueckue BemectBa (BoAa M MHHEpANbHBIE CONH), UX POJIb B JKUBOW KieTke. OpraHMYecKHe BEIIECTBA)
(yrneBoapl, TUmuzpl, OelkH, HykIenHOBBIe KHUCIOTE, AT®), ux crtpoenue u ¢usznonorunyeckas poib. OepMeHTH —|
OMOJIOTHUECKUE KAaTallN3aToOphl, UX CTpoeHUe U (yHKIHU. HyKIeMHOBBIE KUCIOTHI U UX POJIb B KU3HEACATEILHOCTH
KIIETKH.

JHK - sOCcuTens HacnmenacTBeHHOW mHbopmarmu. ['eH — enuHWNAa HaciencTBeHHOH wHpopManun. CTPYKTYpHBIE U
perynsaTopHble TeHbl. Perumkamus — mponecc yasoeHuss monekyisl JJHK. Crpoenme m QyHKIMH XpomMOcOM.
XpoMOCOMHBIH Ha0Op KJIETKW: TAlIOWAHBIM M AWIUIOMAHBIH HaOop. 3HaueHHWE IMOCTOSIHCTBA 4Hcia U (HOpMBI
XPOMOCOM B KIIETKaX.

[pakTHYecKoe 3aHATHE

®dochomumuapl Kak OCHOBA CTPOSHUS OMOIIOTHYECKO MeMOpaHBbI.
CrpocHre MOJIEKYJIBI OelTKa.

Mogaens monexkynsl JJHK.

[TpuHIHIT KOMITMIMEHTAPHOCTH.

Tema 4.3.
KneTtounslit ypoBeHb
OpraHu3anuy )KUBOTro:
CTPOCHHUE KIIETKU

Conep:xanue yueOHOro MaTepuajia

1. UcTopust uzydenus kietku. Kinetounas Teopust CTpOSHHsI OpTaHU3MOB.

2. CTpoeHHe 3yKapUOTHYECKOW KIIETKH: OCHOBHBIC OPTaHOH[BI, UX cTpoeHre U (QyHKIuU. OCOOEHHOCTH CTPOCHHUS
MPOKAPUOTUYECKON KIIETKH. BUpychl — HekieTouHble (GOpMBI KM3HU. Mepbl NMPOQHIAKTHKH PACIPOCTPaHEHHUs
BHPYCHBIX 3a00JieBaHmi (TpHIIT, oHKoJorndeckue 3aboneanws, CITU u mp.).

3. ®opmsbl pazMHOXKeHUsT opraHn3MoB. CtpoeHue ramer. OronorsopeHne. MHIuBUIyanbHOe pa3BUTHE (OHTOTEHE3).
duioreHes.

4. HacnencTBeHHOCTh M W3MEHYHMBOCTh KaK CBOWCTBa XHUBBIX crucTeM. COBpEMEHHBIE IPENICTaBICHUS O T'eHE U
reHoMe. XpoMOCOMHasl TeOpHs HacIeICTBEHHOCTH.

IIpakTHyecKue 3aHATHS

«HccaenoBanne CTpOSHHUE KIETKH 10T MUKPOCKOTIOM).
JlemoHCcTpanuun

OpraHouzbl KIETKU.

CTtpoeHue KIETOK MPOKAPHOT B DYKAPHUOT.

Ctpoenue BUpyca.

KonTposabnbie padorbl «KileTouHOe cCTpoeHue OpraHu3MoOB»

CamocrosiTeqibHast padoTa 00y4arOIIMXCS:

[MoaroroButk coobuienue. [IpodunakTruka v JedeHne BUPYCHBIX 3a00IeBaHHIA.
Tabmmma: OyHKIINN OpraHel.

Ta6mmma: CtpoeHue oprasesnt
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Tema 4.4
OOMeH BelecTB U
SHEPTHH B KIIETKE

Conep:xaHue yueOHOro MaTepuasia

MeTabonu3M — OCHOBA KHM3HEACATEILHOCTH KICTKH W BCETO OPraHM3Ma B IIEJIOM. JHEPreTHYeCKUil 0OMEH U ero
CYUIHOCTh. THTIBI THTAaHHWS OPraHWU3MOB: aBTOTPO(HBIE W TeTepOTPOHBIC OpraHu3Mbl. [lmactuueckuii oOMeH:
(hoTocuHTe3, XeMOCcuHTE3, OrocuHTe3 Oenka. [ eHeTHUeckuii KoI.

ITpakTH4yeckoe 3aHATHE

Opraau3M Kak OTKPBITasi OMOJIOTHYECKas CHCTEMA.
OOMeH BeIIeCTB U MPEBPAICHIS SJHEPTUH B KIIETKE.
CxeMa cuHTe3a Oenka.

Cxema oTocuHTe3a.

Tema 4.5.
OcHoBsl ['eneTnkn u
CEJIEKIIU

Conep:xaHue yueOHOro MaTepuasia

I'eHeTHKa YemoBeKa: METOJbI U3yUCHHs HACIICICTBEHHOCTH 4YesioBeka. HacnenoBanue rpynm KpoBu. BiusHue
MyTareHOB Ha OpraHu3M uelioBeka. HacrencTBeHHble 3a00eBaHUs YeIOBEKA: UX MPHYUHBI U TPO(UITAKTHKA.
I'enerunka - TeopeTHUECKast OCHOBA CEJICKIINU. DTHUCCKUE aCTICKThI Pa3BUTHUS HEKOTOPBIX UCCIICIOBAHUHN B
OMOTEXHOJIOTHH (KIIOHUPOBAHUE YEIOBEKa).

HacnencTBeHHas 1 HeHACIeICTBEHHAS U3MEHUYUBOCTh U €€ OMOJIOTHYECKAs POJIb B ABOJFOIUH KUBOTO MHpA.
AHanu3 QeHOTHUMUYISCKON U3MEHUYUBOCTH.

IIpakTH4Yeckoe 3aHATHE

BnusiHus ankoronansma, HAPKOMaHKH, KypeHHs Ha HAcJIEeICTBEHHOCTh Ha BUAeOMaTepHae.

BrusiBiieHHE MyTareHOB B OKPYXKAIOIIEeH Cpesie 1 KOCBEHHAs OLIEHKA BO3MOXKHOT'O UX BIMSHUS HA OPTaHU3M.
Pemienne reneTnyeckux 3aad Ha MOHOTHOPUAHOE CKpELIMBaHUE U HACIEIOBAaHUE TPYII KPOBH

Tema 4.6.
OcHOBBI yueHus 00
3BOJIIOLIUN

Conep:xaHue yueOHOro MaTepuasia

Hctopust pa3BUTHS 3BONIOIUOHHOTO yueHUs. CHHTETHYECKash TEOPHUSl PBOJIOLMU. J[BIDKYIIUE CHUIBI HBOJIOIHNH, UX
BITUSTHAE Ha TEHO(OHI MOy, DOopMBI €CTeCTBEHHOTO 0TOOpa. Pe3ynbTarsl 3Bosfonnu. Poilb 3BOOIMOHHOMN
Teopuu B POPMUPOBAHNU COBPEMEHHOW €CTECTBEHHOHAYYHOMH KapTUHBI MHpA.

I'unotessl npoucxoxacHus Ku3HU. OTINYUTENbHBIC IPU3HAKYU JKUBOTO. Y CIIO)KHEHHE KUBBIX OPTaHU3MOB Ha 3eMIIe
B TIporiecce 3Boroi. OCHOBHEIE ATAllbl Pa3BUTHS KU3HHU Ha 3eMJIe.

Paznenenne uctopun 3eMiu Ha 3pBI, IIEPUOBI U SMTOXH.

IIpakTH4YecKue 3aHATHSA

Buapl ectecTBEeHHOTO 0TOOpA: ABMKYIITHH, CTAOMIN3UPYIOMANA U AU3PYTITHBHBIH.
BozHnukHOBeHHE 1 MHOT000pasne MpUCIocoOIeHui y OpraHu3MOB.
KonBeprentus n fuBepreHIus Kak pe3yIbTaThl IBOJTIOIIH.

Tema 4.7.
[TomynsmoHHO-BU10BOM
YPOBEHb OpTraHU3ALNU

Conep:xaHue yueOHOro MaTepuasia
Bun, ero kpurepuu. [omymsiius - CTPYKTypHasi SAMHUIA BUA W CAWHHIIA BOMIONMHA. ['eHODOH U TeHeTHYecKas
CTPYKTYpa MOMYJISIUH.
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JKMBOI'0: BHJ KaK
aJeMEeHTapHas eIUHUIA
CHUCTEMAaTHKHU
OpPraHUYECKOTO MUPa

IIpakTH4yeckoe 3aHsTHE

N3y4yenne n3MeHYMBOCTH (Ha MpUMepPE KOMHATHBIX PACTEeHHUH).
Kpurepuu Buga.

[Homymsiust - cTpyKTypHas eIMHUIA BUA, AUMHUIA SBOIIONH.

CamocTosiTeibHAs padoTa 00y4al0muXcs:
Onepexaroniye 3HaHus: 3HaYCHUE T€HETUKH JUIsI METULUHBI.
[MoaroroButk coobmenue [IpaBoBbIe aClIEKThI UCCIIEAOBAHUN B OMOTEXHOJIOTHH.

Tema 4.8
9KO CUCTEMHEIA 1
6uochepHbIil ypoBHU
OpTraHH3aIUU )KUBOTO

Copnep:xaHue yueOHOro MaTepuaJjia

Oxocuctema u OuoreoreHo3. B3aumoneiicteue momynauuit B akocucteme. CTpykTypa OuoreoneHosa. IlumieBbie
nenu. CaMoperysiys U yCTOMYMBOCT SKOCHCTEM.

l'eonornueckue obonouku 3emum: autocdepa, ruapocdepa, atmochepa, 6uochepa. Yuenne B.M. Bepramckoro o
ouocdepe. Cocrap 6mocephl: KOCHOE, KHUBOE, OMOKOCHOE W OMOTeHHOE BemecTBO. CBOWMCTBA M (DYHKIHH KHBOTO
BemecTBa. Cpezpl )ku3Hu. KpyroBopoT BelIecTB U MOTOK SHEPTUu B buocdepe.

IIpakTu4yeckue 3aHATHS:

CtpyKkTypa OHOTEOIICHO3A.

CtpyKTypa JETPUTHOH M MACTOUIITHON MTUIIICBBIX TETICH.
I'eonoruueckue 060104k 3eMITU B UX CTPYKTYpa.
OrpannuunBatomye (pakTopbl reoJIOTHIECKUX 000JI0YeK.
bruocdepa kak geTBepTas 000I09Ka 3EMITH.
KonTtposabHbie padoThl

OBOJIOIHS OPTAHUYECKOTO MUPa

CamocTtosiTesqibHast padoTa 00y4aroumuxcs:

TBopueckoe 3aganue. COCTaBUTh FE€HEAIOTNYECKOE IPEBO CBOEH CEMBbU.

CocraBuTh AMarpamMMy MUILEBBIX CBSA3EH B MPUPOAHBIX SIKOCUCTEMAX (JIEC, JIyT, BOJOEM).
Munn-cournHeHne. BnusHue skonorndeckux (HakTopoB HA pa3BUTHE PACTEHUHN U KUBOTHBIX.
Tabmuna: CuctemMa OpraHMyecKoro Mypa.

IIpomeskyTouHan
aTTecTanms

JAuddepeHuHpPOBaHHBIN 3a4eT

Bcero Bo 2 cemectpe

40

HToro yueOHoi1 HAarpy3Kku (BKJIKYAs CAMOCTOATEIbHYIO0):

74

Jlis XapaKTepUCTUKH YPOBHSI OCBOCHHS yUeOHOTO MaTepualia UCIOIb3YIOTCS CIeayonue 0003HaueHUs:

1. — 03HaKOMUTENBHBIH (y3HABaHHUE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpoAyKTUBHBIN (BBIIIOJIHEHUE JEATEIBHOCTH IO 00pa3ily, HHCTPYKIMH WX MO PYKOBOJCTBOM);

3. — IPOYKTHBHBIH (IUIAHUPOBAHHUE M CAMOCTOSATEIBHOE BBIMOJIHEHHUE JACSITEIbHOCTH, PEIICHUE TPOOIEMHBIX 3aj1a4).
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3. YCJOBMUS PEAJIN3AIIMY YUEBHOM TUCIUTIINHBI
3.1. TpeOoBaHMsA K MUHMMAJbHOMY MATCPHAJIBbHO-TEXHHYECKOMY 00eCIe4eHHI0
Peanuzanus yueOHON TUCHUTUIMHBI TpeOyeT HaIMUUA Y4eOHOro KaOWHETa SKOJIOTUYECKHUX
OCHOB IIPUPOJIOTIOIH30BAHMUSL.
YueOHnoe obopynoBanue: Paboume mecra oOywarommxcsi. Pabouee MecTo mpemomaBaTes.
Mapkepnas 1ocka. BeIABHKHOM SKpaH.
Y4eOHO-HarNAIHbIe TOCOOUS: HOPMATHBHBIE JOKYMEHTHI, KOMIUIEKC Yy4e€OHO-HATNSATHBIX U
METOJIMYECKUX MTOCOOHH, TIaKaThl, TAOIHIIBI, MOPTPETHI BhIAAtOMuUXCs aesitenei, DVD-nucku.
Texauueckue cpeacraa: teneBuzop ¢ DVD mpourpsiBareneM, NpoeKkTop, HOYTOYKH C BBIXOJOM
B MHTEepHET (JIMIIEH3MOHHOE MporpaMMHoe obectieuenue: 7 zip, Kaspersky endpoint security 10, K-lite
codec pack, Microsoft Office 2013), ay1noKoIOHKH.
3.2. UuopmannonHoe odecnevyeHne 00yueHust
Ilepeyensb pexoMeHAyeMbIX y4eOHbIX H3aHuil, UHTepHeT-pecypcoB, A0NOJHUTEIbHOM
JUTEpPaTyphl
OCHOBHbBIC HCTOYHUKHU:
1. Terermn A. JI. EcrectBo3Hanue : y4ued. TIocoOve JIs CTy/ICHTOB 00pa30BaT. YUpeKICHuUI cpet. mpod.
obpazoBanus/A.Jl.Ilerenun, T.H.T"aeBa, A.JI. bpennep.-M. : @opym, 2017
2. TyceiixanoB, M. K. EcrectBozHanue : y4eOHHMK M TIPaKTHKyM JUISl CPEIHErO IMPO(eCCHOHATHHOIO
obpazoanmsi / M. K. T'ycelixaHoB. — 8-e 3., iepepad. u om. — Mocksa : Mznarensctso FOpaiir, 2020. — 442 ¢. —
(ITpodeccronansHoe obpazoanme).— ISBN 978-5-534-00855-5. URL: https:/urait.w/bcode/448850
3. Cypuxos, B. B. EcrectBozHanue: muka : yueOHOE MOCOOHE Ui CPEIHETO MPO(ECCHOHATBHOIO
obpazoranwsi/ B. B. Cypuko.— 6-em3 ., ucrp. v jor.— Mocksa : M3narenserso FOpaiit, 2020.— 143 ¢. URL:
https://urait.ru/bcode/454741
4. EcrectBo3Hanme : y4eOHUK 1151 CpefHero rpodeccroHanbHoro oopazoranust/ B. H. Jlapunenko [u ap.];
nof peraxipeit B. H. JlaBpunenko. — 5-¢ w31, epepad. 1 norn. — Mocksa : Mznarensctso FOpaiir, 2019. — 462 c.
URL: https:/uraitru/beode/428016
5. Topenos,A. A. EcrectBo3HaH¥E : ydeOHOE TIOCOOHE 17151 CPEITHETO TIPO(ECCHOHATIEHOIO 00pa3oBaHmst/ A.
A.TopenoB.—4-em3 ., iepepad. v gor.— Mocksa : i3narenbserso FOpaiir, 2020.—355¢.  URL:
https://urait.ru/bcode/448999
6.  Crpenphuk, O. H. EcrectBozHanue : yaeOHOe Tocodue 111t cpeTHEro podec HoHATEHOIro 00pazoBaHmst/
0. H. Crpersank. — Mocksa : M3narenserso FOpaiir, 2020.—223 c. URL: https:/uraitru/bcode/448851
7.  Bamsackmii, C. .  EcrtectBo3HaHME : y4eOHHMK U IPAKTHKYM JIISI CPETHETO MPO(HECCHOHATTEHOTO
obpazoanmsi/ C. V. Barsrekuit. — Mocksa: M3narenserso FOpaiir, 2020.— 367 ¢. URL: https:/urait.r/beode/466079
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8 Axmenosa, T. /. EcrectBo3Hanme : yueOHOE IocoOHe [UICPEIHET0 PohecCHOHATTEHOTO 00pa3oBaHus/
T. . AxmenoBa. - 2 u3a., ucrpas. 1 JonoiH. - Mocksa : PI'VII, 2018. - 340 c. URL:
https://znanium.com/catalog/product/1191373

JomoJHuTeIbHAS JTUTEPATYpa:

1. HWponos, W. E. 3amaun o odmreii prsvike/ Mpono MLE., - 11-e m31., 571, - Mocksa :JIabopartopris 3HaHuH,
2017.-434c  URL:https://znanium.com/catalog/product/539097
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUSA YYEBHOM JUCIUILIHBI

KOHTpOJ’Ib H OLICHKA PE3YyJIbTaTOB OCBOCHUA yqe6H0171 nucuuiuHael EcTecTBO3HAaHNE

OCYHICCTBIIACTCA IMPENIoaAaBaTcjICM B IPOUCCCC MPOBCACHHUA J'IGKHI/Iﬁ, YPOKOB, TECCTUPOBAHU, a4 TAKKEC

BBITIOJIHEHUS O0yYaIOIIMMUCS UHANBUIYJIBHBIX 3aJJaHUH, IPOEKTOB, UCCIIEOBAaHUH.

Pe3yabTaThl 00yyeHus

(OCBOCHHLIC YmMeHnusd, YCBOCHHBIC 3H3HI/IH)

(DOpMI)I U METOAbI KOHTPOJISI 1 OICHKHA

pe3yabTaToB 00y4YeHust

YMmeHnus:

AtTecrauus, 1u¢pgepeHuMPOBAHHBINI 3a4eT

dbopMUpOBaTh MPEACTABICHUS O IEIOCT-
HOM COBPEMEHHOW €CTECTBEHHOHAYYHOW Kap-
THUHE MHUpPA, O OPUPOJC KaK €IMHOM IEJTOCTHOMU
CHUCTEME, O B3aMMOCBSI3H YEJIOBEKA, MPUPOJIbI U
00111eCTBA;

0 MPOCTPAaHCTBCHHO-BPCMCHHBIX

Macmrabax BceneHnHoi;

YcTHBIC OINpOChI, MMCbMCHHBIC HWHIAWBUAYAJIBHBIC U
TpYyHOIIOBBIC 3adaHWs, BBIIIOJIHCHUC W IPE3CHTAIUNA

IIPOCKTOB, OLCHKA BLIIIOJHCHUA KOHTPOJBbHBIX

paoor, Pa3IUYHbIX bopm ayJJUTOPHOM

CaMOCTOSITEJIbHOM PabOTHI

MNPUMCHATb CCTCCTBCHHOHAYYHBLIC 3HAHUSA
JUIsL OOBSICHEHUSI OKPY>KaIOIMX SIBJICHWH, cO-
XpaHEHUs 3/I0pPOBbs, oOecreyeHus: 6e30macHo-
CTH KH3HEIEATCILHOCTH, OCPEIKHOTO OTHOIIIE-
HUS K IIPUPOAE, PALlMOHAIILHOIO IIPUPOIOIOJIb-
30BaHUs, @ TAKKC BBIIIOJHCHUA POJIM I'paMOT-

HOTO TIOTPEOUTENS;

YcrHBIC OIIPOChI, MMCbMCHHBIC WHIAWBUAYAJIBbHBIC U
TpYHOIIOBBIC 3adaHUWs, BBIIIOJIHCHUC W IPE3CHTALUNA

IIPOCKTOB, OLCHKA BLIIIOJHCHUA KOHTPOJBbHBIX

paoor, Pa3IUYHbIX bopm ayJJUTOPHOM

CaMOCTOSITEIIbHOM PabOTHI

dbopMUpOBaTh MPEACTABICHUS O HAyYHOM
METOJIe TO3HAHUS MPHUPOJABI U CPENICTBAX U3Y-

YCHUA MCraMupa, MakKpoMHrpa 1 MUKpOMHUPA,

YcrHBIC OITPOCHI, MMCbMCHHBIC WHIAWBUAYAJIbHBIC U
TpYHOIIOBBIC 3adaHHWs, BBIIIOJIHCHUC W IPE3CHTALUA

IIPOCKTOB, OLCHKAa BbIIIOJIHCHUA KOHTPOJIbHBIX

paoor, bopm ayJIUTOPHOM

Pa3JIMIHBIX

CaMOCTOSITENIbHOM pabOThI

BIIQJIETh TPUEMaMH €CTECTBEHHOHAYYHBIX
HaOJIIOICHUH, ONBLITOB UCCIIEIOBAHUI M OIIEHKH

AOCTOBCPHOCTHU IMOJIYUCHHBIX PC3YJILTATOB,

YcrHBIC OITPOChI, MMCbMCHHBIC WHIAWBUAYAJIbHBIC U
TpYHOIIOBBIC 3adaHHWs, BBIIIOJIHCHUC W IPE3CHTALUA

IIPOCKTOB, OLCHKAa BbIIIOJHCHUA KOHTPOJIBHBIX

pabor, bopm ayJUTOPHOM

Pa3JINIHBIX

CaMOCTOSITENIbHOM pabOThI

IMOHUMMAaThb 3HAYUMOCTH CCTCCTBCHHOHAYY-
HOI'O 3HAaHUA JId KaXXIO0T0 4YC€JIOBCKa, HE3aBU-

CHMO OT €Tro HpOCI)CCCHOHaHBHOﬁ ACATCIIbHO-

YcrHBIC OITPOCHI, MMCbMECHHBIC WHIAWBUAYAJIbHBIC U
TpYHOIIOBBIC 3adaHHWs, BBIIIOJIHCHUC W IPE3CHTALUA

IIPOCKTOB, OLCHKA BBIIIOJHCHUA KOHTPOJBHBIX
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CTH, pa3nuuaTh (aKkThl U OICHKH, CPAaBHUBATH
OILICHOYHBIE BBIBOJIbI, BUAETH MX CBS3b C KPHUTE-
pUsSMH OLICHOK U CBSI3b KPUTEPHUEB C OIpeJe-

JIEHHOI CUCTEMOI LIEHHOCTEN.

paoor, pas3INYHbIX bopm ayJAMTOPHOM

CaMOCTOSITEIIbHOM pa6OTBI

3HAHUA:

ATTecTanus, 1M PepeHIMPOBAHHBII 3a4eT

— 0 Haubonee BaKHBIX OTKPBITHSIX U JOCTH-
KEHUSIX B 00JACTH €CTECTBO3HAHMSI, MOBIIHSB-
IMX Ha 3BOJIIOLMIO NPEICTABIECHUN O IPUPOJIE,

Ha pa3sBUTHUC TCXHUKU U TCXHOJ’IOFI/H\/JI;

YcrHBIE OIIPOChI, MMCbMCHHBIC HWHIAWBUAYAJIBHBIC U
TpyHnIioBbIC 3adaHUWs, BBIIIOJIHCHUC W IIPE3CHTALUA

IIPOCKTOB, OLICHKAa  BBIIIOJHCHUA KOHTPOJIbHBIX

paobor, pa3IMyYHbIX bopm ayJIMTOPHOM

CaMOCTOSITEIBHOU PabOThI

—  TIOHATHUMHBIN anmapar €eCTeCTBEHHbBIX HAYK,
MO3BOJISIOIIUM TI03HABATh MUP, y4acTBOBAaTh B
JTUCKYCCHSIX TIO0 €CTeCTBEHHOHAYYHBIM BOIPO-
caM, HMCIOJIb30BaTh PA3IUYHBIE UCTOYHUKHU MH-
dbopmaruu yisi TOATOTOBKKA COOCTBEHHBIX pa-
00T, KPUTHYECKH OTHOCHUTHCS K COOOIICHHUSIM

CMU, coneprkaiiuM Hay4yHYI0 HH(OPMALIHIO.

YcrHBIC OITPOCHI, MMCbMCHHBIC WHIAWBUAYAJIbHBIC U
TpYHOIIOBBIC 3adaHHWs, BBIIIOJIHCHUC W IPE3CHTALUA

IIPOCKTOB, OLCHKAa BbIIIOJHCHUA KOHTPOJIBHBIX

pabor, bopm ayJUTOPHOM

Pa3JIMIHBIX

CaMOCTOSITENIbHOM pabOThI
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