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A

[Iporpamma yuebHol nuciuminael OJ1b.08 EcrecTBOo3HaHWemns CHEHUATIBHOCTH  CPEIHETO
npodeccuoHanbHOro oopazosanus 38.02.04 «Kommepiiust (110 0TpacisiM)».

[Iporpamma pa3zpaboTaHa Ha OCHOBE IMPUMEPHON MPOTrpaMMBIOOINTC00pa30BaTEIHPHON TUCIIUTIITUHBI
«EctecTBo3HaHue» Il Npo(ecCHOHANBHBIX  OOpa3oBaTeNbHBIX  opraHu3anuil.  PekoMeHao0BaHHOM
@enepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM ydpexaeHueMm «®DenepanbHblii HHCTUTYT Pa3BUTHSA
obpazoBanus» (OPI'AY «DUPO») B KauecTBe NPUMEPHONH MPOrpaMMbl Jis peav3allii OCHOBHOM
npodeccroHanbHO 00pazoBarenbHOl mporpammbl CIIO Ha 6a3e OcHOBHOro o0OI1Iero oOpa3oBaHUs C
MoJTydeHueM cpeaHero oomiero oopazoanust [Ipotokos Ne 3 ot 21 mrons 2015 1. PeructpanmoHHbIi HOMED
peuen3uu 374 ot 23 uronst 2015 r. ®I'AY «OUPO»

denepanbHOTO TOCYTAPCTBEHHOTO 0O0pa30BaTENbHOTO CTaHAApPTa MO CHENHAIBHOCTH CPEIHETro
npodeccuoHanpHOro obpazopanus (nanee — CI1O) yrBepkaeHHOro mprukazoM MunoopHayku Poccun oT oT
15.05.2014 Ne539 (3apeructpupoBano B Muntocte Poccum 25.06.2014. Ne 32855) mo cmenuaibHOCTH
cpennero npodeccrnonansHoro oopazoBanus (nanee CI10) «Kommepiust (1o oTpacisimM)».

Astop: Boponosa Kcenus BanepreBHa, npenogaBaresb
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1.0BIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHBI OJb. 08 ECTECTBO3HAHUE

1.1. MecTo AucHMINIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMBbI:

VYycOHas JTUCLATUTMHA O/1b.08EcTecTBO3HAHUE SIBIISICTCS 00s13aTeIBHOM 4acCThIO
o0mieo0pa3oBarenpHOrO IHKIA (0a30BOT0) OCHOBHOW 00pa30BaTEIBHON MPOTpaMMbl B COOTBETCTBUHU C
®I'OC no cnernuanbHocTH 38.02.04 Kommepiius (110 0Tpaciisam).

Vuebnas mucummnaa OJ[6.08 EctecTBo3HanmneoOecnieunBaeT GopMupoBaHUE OOMIUX KOMITETECHIHNA
o BceM BuaaMm aesiteabHocTH GI'OC no cnenmansaocT 38.02.04 KommMepriust (1o oTpaciisim).

Oco0oe 3HaueHne AUCHUIUIMHA UMeeT npu popMupoBanuu U pazsutun OK:

OK 1. IloHuMaTh CyIIHOCTh U COLMAJIbHYIO 3HAYMMOCTh CBOEH Oynyimied mpodeccuu, MposBIsATh K
HEW yCTOWYMBBIN MHTEpEC.

OK 2. Opranu3oBbIBaThb COOCTBEHHYIO J€ATEIbHOCTb, BBIOMpPATh THUIIOBBIE METOJBI U CHOCOOBI
BBITIOJTHEHUS TPO(PECCHOHAIBHBIX 3a/1a4, OLIEHUBATh UX dPPEKTHBHOCTh U KAYECTBO.

OK 3. IlpuHuMarp pemieHus: B CTAaHAAPTHBIX M HECTAHAAPTHBIX CHUTYyallMsIX W HECTH 3a HHUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiaTh MOUCK U HCIOJIb30BaHHE HHGMOpMannu, HEOOXOAUMOU it 3(PPEKTUBHOTO
BBITIOJTHEHUS TPO(PECCHOHANBHBIX 3a/1a4, TPOPECCHOHATBHOTO W JIMYHOCTHOTO Pa3BUTHSI.

OK 5. MHcnonb3oBath MHGOPMAIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUU B TNPOQeccCHOHATbHON
JESTEITbHOCTH.

OK 6. Paborate B KOJUIEKTHBE W B KOMaHJe, dPPEKTUBHO 0OOIIATHCS ¢ KOJUIETaMHU, PYKOBOJICTBOM,
MOTPEOUTEIISIMH.

OK 10. Jlornyecku BepHO, apryMEHTUPOBAHHO U SICHO M3J1araTh YCTHYIO U IUCbMEHHYIO PEUb.

[Iporpamma pa3paboTaHa B COOTBETCTBUH C OCOOCHHOCTSMH OOpa30BaTENbHBIX MOTpEOHOCTEH
vHBayM0B W Jymn ¢ OB3, ¢ y4eToM BO3MOXHOCTEH WX TCUXO(PHU3UOIOTHISCKOTO Pa3BHUTHS,
UHIUBUAYAIbHBIX BO3MOXKHOCTEM M METOJUYECKUX pPEKOMEHJAlui Mo pa3padoTke U pealu3aluu
aJIaliTHPOBAHHBIX ~ OOpa3oBaTENbHBIX  MPOTrpaMM  CPeIHEro  MpodeCCHOHANIBHOIO  0Opa3oBaHuUA,
yTBEpKJeHHbIE JlermapTaMeHTOM TOoCylapCTBEHHOW MOJMTUKH B cdepe MOATOTOBKH pabouux KaapoB U
JIT1O Hayku Poccun ot 20 ampesst 2015 1. Ne 06-830.

O6pa3zoBaHve HHBAIUAOB M OOyYaAIOUIUXCA C OTPAaHUUYEHHBIMU BO3MOKHOCTSMH  3JI0POBbS
OpPraHU30BaHO COBMECTHO C JIPYTUMH 00Y4arOIUMUCH.

AnantupoBaHHas MporpamMMa pa3padoTaHa B OTHOILIEHUH OOY4YaroIIUXCS C KOHKPETHBIMU BHJIaMU
OTpaHWYEHUN 3I0POBbA (HAPYIICHHs ClyXa, HapYIICHUS
00yyaronmxcs COBMECTHO € APYrUMU O0y4YarOIIMMUCS B Y4eOHO rpyIIe Mo CHerualbHOCTH.

Peanuzanus aZ[aHTHpOBaHHOﬁ nporpaMmbl OCYHICCTBIISICTCA € HCIOJB30BAHUCM PA3JITMYHBIX (1)0pM

3pCHUsA, COMATHYCCKHUC 3360J’IeBaHI/IH),

00y4eHus1, B TOM YHUCJIE C UCIOJIb30BAHUEM 3JIEKTPOHHOTO OOyUYEHHSI.
1.2. Ileab ¥ nJIaHNpyeMble Pe3yJabTaThl 0CBOCHHMS AUCHMIIIUHBI
B pamkax nporpaMmsl yueOHOM JUCHUIUIMHBI 00y4YarOIUMUCS OCBAaUBAIOTCS YMEHUS U 3HAHMS

Kox YMenus 3Hauus
OK
JImauoCcTHEBIE: - 00BEKTUBHOE OCO3HAHME 3HAYNMOCTH JIM4HOCTHBIE: - YCTOWYUBBIA HHTEPEC K UCTOPUU U
KOMIIETEHIIMI B 00JTaCTH €CTECTBEHHBIX HAYK JUIS YeJoBeKa | JOCTIDKEHHSM B 00JIACTH €CTECTBSHHBIX HayK,
OK-1 1 001IeCTBa, YMEHHE UCITOIb30BaTh TEXHOIOT MIECKUE YYBCTBO FOPJIOCTH 32 POCCHHCKHE €CTECTBEHHBIE
OK-2 JOCTIDKEHHS B 0071acTH (DU3UKH, XUMHH, OMOIOTHH JUIS HAYKH; - TOTOBHOCTb K IIPOZOJIKEHHIO
OK-3 TIOBBIIIEHHUSI COOCTBEHHOT'O HHTEIUICKTYaIbHOTO Pa3BUTHA B | 00pa30BaHMs, IIOBHIIICHUIO KBaH (KA B
OK-4 BBIOpaHHOW TpO(eCCHOHATBHOM AEATeTbHOCTH; - YMEHUE n30paHHOH NpodecCHOHANBHOMN eI TEeEHOCTH C
OK-5 MIPOAHATU3UPOBATH TEXHOTECHHBIE TIOCTEACTBUS IS WCIIOJIb30BAaHUEM 3HAaHHUH B 00JaCTH €CTECTBEHHBIX
OK-6 OKpYXaromiei cpezbl, OBITOBOI 1 MPON3BOJACTBEHHON HayK; - TOTOBHOCTh CAMOCTOSTEIIFHO JT0OBIBATh
OK-10 | nmesrembHOCTH 4YelOBEKa; - yMEHHE YIIPABISITH CBOCH HOBBIE JUIsl ce0sl €CTECTBEHHO-HayIHbIE 3HAHUS C
TI03HABATEIBHOH JeITebHOCTHIO, TPOBOANTH CAMOOLICHKY WCIIOIb30BAaHHUEM ISl 3TOTO JIOCTYITHBIX
YpOBHSI COOCTBEHHOTO HHTEJUIEKTYaIbHOTO Pa3BUTHS; - VCTOYHMKOB MH(popManmu




YMCHHUE BBICTPAaUBATh KOHCTPYKTUBHBIC B3aNMOOTHOIIICHHS
B KOMaHJIE 110 PEIICHAT0 O0MIMX 3a/1a4 B 001aCTH
€CTECTBO3HAHHUS.

MeramnpeaMeTHbIe: - YMCHUE ONPEICATh EH U 3a1a9u
JIeSITeITbHOCTH, BBIOMPATh CPEJCTBA IS MX JOCTIDKCHUS Ha
MIPAKTHKE; - YMEHUE HCITOIh30BATh PA3IMIHBIC HCTOUHUKU
JUTS TIOTYYEHUS €CTECTBEHHOHAYIHOH HH()OPMAITUH U
OIICHUBATh €€ JIOCTOBEPHOCTbH JUTS TOCTIKCHHS MTOCTaB-
JICHHBIX II€JIEH U 3aa4.

[IpenmetHsbIe: - cHOPMUPOBAHHOCTH YMEHHUS IPUMEHSI T
€CTECTBEHHOHAYYHBIC 3HAHUS [T O0BSICHCHHUS
OKPYKaIOIIHX SIBJICHUHA, COXpaHEHUS 3JI0POBBS,
obecrieueHns 0€30I1aCHOCTH KU3HEAE TEILHOCTH,
OepeKHOr0 OTHOIICHHUS K IPUPOJIC, PAITHOHATEHOTO
TIPUPOOIIOIH30BAHUS, & TAKKE BBIMOIHCHUS POJTH
IPaMOTHOTO OTPEOUTENIS; - CHOPMUPOBAHHOCTH
MIPEJCTABIICHUI O HAYYHOM METOJIC MTO3HAHUS MPUPOJIBI U
CpeICTBax U3y4YCeHUS MEraMupa, MaKpoOMHpa U MUKPOMHPA;
BJIAJICHUE MTPUEMaMH €CTECTBECHHOHAYYHBIX HAOIOICHHH,
OIBITOB, UCCIICAOBAHUIA U OIEHKHU IOCTOBEPHOCTH
HIOJIyYEHHBIX PE3YJIBTATOB; - COPMUPOBAHHOCTh YMEHUIA
IIOHUMATh 3HAYUMOCTDH CCTECTBCHHOHay‘{HOFO 3HAaHUA UIA
Ka’<JIOTO Y€JI0BEKa HE3aBUCHMO OT €ro Mpo(ecCHOHaIbHON
JCATCIIBHOCTH, pa3anaTb (baKTI)I H OLICHKH, CpaBHI/IBaTI)
OLCHOYHBIC BbIBOJIbI, BUJICTHh UX CBA3b C KpI/ITepI/IHMI/I
OLICHOK U CBSI3b KPUTEPUEB C OMPEACIICHHON CUCTEMON
LICHHOCTEH.

. MeranpenmerHsle: - IPUMEHEHHE OCHOBHBIX
METO/IOB TIO3HAHU (HAOJI0AEHHS, HAYIHOTO
9KCIIEPUMEHTA) JJIsl U3YUECHUSI Pa3IndHbIX CTOPOH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpPa, C KOTOPBIMH
BO3HHKAeT HEOOXOMMOCTh CTAJIKUBATHCS B
npodecCHOHANBHOM cdepe; - OBIAaJICHUE YMCHUSAMU
Y HaBBIKaMH Pa3JIMYHbBIX BHJOB IT0O3HABATEIHHOMN
JIeATENFHOCTH JUISl M3y49EHHS Pa3HBIX CTOPOH
OKPY’KaIOIIEro eCTECTBEHHOT'O MHUDA.

[IpeamerHsIe: - CHOPMUPOBAHHOCTH
MPEACTaBIEHUH O LIETTOCTHON COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTUHE MUPA, IIPUPOJIE KaK
€IMHOM I1eTOCTHON CHCTEME, B3aUMOCBA3H
YeJioBeKa, IPUPO/IbI U 00IIeCcTBa,
MPOCTPAaHCTBEHHO-BPEMEHHBIX MacIITadax
BcenenHol; - BiazeHre 3HaHUSIMU 0 HanboJee
Ba)KHBIX OTKPBITUSIX U JOCTH)KEHHSIX B 00J1aCTH
€CTECTBO3HaHWUS, TIOBJIMSBILINX HA 3BOJIIOIHIO
MPE/ICTABIICHUH O IPUPOJIE, HA PA3BUTHE TEXHUKH U
TEXHOJIOTHif; - BIIaJICHUE OHATUHHBIM annapaTom
€CTECTBCHHBIX HAYK, MO3BOJIAIONIUM IIO3HABATh
MUp, Yy4aCTBOBATh B JUCKYCCUAX T10
€CTECTBECHHOHAaY4YHBIM BOIIPOCaM, UCIIOJIB30BaTh
Pa3JINYHbIC HCTOYHUKU I/IHd)OpMaI_IHI/I JIIsL
MO/ITOTOBKU COOCTBEHHBIX padoT, KPUTHUECKH
OTHOCHUTHCS K coobiieHussMm CMU, coaepxarmum
HAaY4YHYIO MH(OPMALHIO.

2. CTPYKTYPA U COJAEP)KAHWUE YYEBHOM TUCIUTLINHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOIl padoThl

Bua yueOHo# padboThl

O0BeM yacoB

O0beM 00pa3oBaTeIbHOI MPOrpaMMbl YU4eOHO# THCIHIIIHHbBI 162
B TOM YHCJIC:

TEOpPETHYECKOE 00yueHue 90
nabopaTopHBIC PAOOTHI -
MPAKTUYECKHUE 3aHITH 18
KypcoBas paboTa -
KOHTpOJIbHast paboTa -
CamocrosTenpHas paboTa 54

Hrorosas arrecranus




2.2. TemaTu4ecKuii IVIaH U coJep:KaHue Y4eOHOI TUCIUIIMHBI

HaunMeHoBaHMe pa3fiesioB U TEM Conep:xanue yueOHOro Matepuasa u ¢GopMbl OPraHu3anuu AesATeJIbHOCTH 00yUal0IIMXCs Oo0bem Konbt
B Yacax KOMIIETEeHIN,
(¢popMupoBanmio
KOTOPBIX
crnocodcTByeT
3J1eMeHT
TMPOrpaMMbl
1 2 3
Pazpen 1. Conep:xanue y4eOHOr0 MaTepuaJa OK-1
Cucrema Hayk O IPUPOJIE U Hayxku o mpupoze, ux poib B [TO3HAHWU OKPYXKAIOLIEr0 MUPa ¥ Pa3BUTHH IIMBUIIN3AIHH. 2 OK-2
€CTECTBEHHO Hay4Hasi KapTHHA Posp Hayku B coBpeMeHHOM Mupe. HaydHO-TeXHUYECKHUil M TEXHOIOTHYeCKHi IIporpecc. OK-4
Mupa. B Tom 4mucie, npakTHYeCKUX 3aHATHII 1 J1a00OpPaTOPHBIX padoT 0 OK-6
Tema 1.1. Beenenue. [onstue CamocTosTeabHast paGoTa 00yYarmuxest OK-10
JUCHUTIIIMHBI
«EctecTB0o3HaHNE» OCHOBHBIE
HayK# 0 ipupoje (pu3nKa, XUuMus, 0
OMOJIOTHs), X OOIIHOCTH
OTIINYHUS
Tema 1.2.EquHCTBO 3aKOHOB Conep:kaHue y4eGHOr0 MaTepuajia OK-2
IpUpobl BO BeeneHHoM. EnuHCTBO 3aKOHOB MPUPOJIBI M COCTAaBa BEIIECTBA BO BeeneHHO. 2 OK-3
Muxkpomup, MaKpOMHUp, MEraMup. | MUKpOMHp, MAKPOMUP, MEraMup, UX MPOCTPAHCTBEHHO-BPEMEHHBIC XapaKTEePHUCTHKH. OK-5
B ToM 4nciie, MpPaKTHYeCKHUX 3aHSITHIl M 1a00pPaTOPHBIX padoT 0 OK-10
CamocTosiTeJibHAas patoTa 00yYaIIMXCs 0
Tema 1.3.CuctemHslil mogxon B Conep:kaHue y4eGHOr0 MaTepuajia OK-2
ecTecTBo3HaHuu. EcrecTBEHHO CHCTEMHBIH MOAXO0I B €CTECTBO3HAHNH. 2 OK-3
Hay4YHas KapTHHA MHpa, ee EcTecTBeHHO-Hay4YHAas KAPTHHA MHUpA U €€ BaKHEUIIINE COCTABIISIONIIE. OK-5
SBOJIIOLIHA B ToM unciie, MPAaKTHYECKUX 3aHSITHI M J1a00PaTOPHBIX padoT 0 OK-6
CamocTosiTesibHAsE padoTa 00y4YarouXxcst 4 OK-10
Pa3nuunble KIaccH(UKALIN CUCTEM.
CamocTosiTeJibHAsi pad0oTa 00yYaKIIUXCH 0
Paszpgen II. dusuka. Conep:kaHue yueOHOro MaTepuaja OK-1
Tema 2. Terossle sABICHNS. Hcropus aromuctuueckux ydeHnil. HaGmoaeHUs 1 ONBITHI, HOATBEPKAAIOIINE aTOMHO-MOJICKYIISIPHOE CTPOEHHE OK-2
Tema 2.1.McTopus aTOMHYECKHX BelecTBa. Macca U pa3sMepbl MOIEKYIL. 2 OK-3
yaenuil. HaOromeHust 1 OIIBITHI. TermmoBoe OBMKEHHE. OK-5
TeMmmeparypa Kak Mepa CpeIHEN KUHETUYECKON SHEPTUU YACTHLI. OK-6
B ToM uncie, mpakTHYeCKUX 3aHATHI U 1a00PaTOPHBIX padoT 0 OK-10
CamocTosiTesibHAsi padoTa 00y4Yal0LIUXCS 0
Tema 2.2. XKunkue KpHUCTaIIIBL. Coaeprxanue yuefHOro MaTepuaja 9 OK-2
Kunxue xpucrannst. icropust OTKpbITHs. I'pynibl JKUAKHX KPUCTAJUIOB M X CBOWMCTBA. OK-3




ITpumenenue >xuaxux kpuctaywion. JXKK-nucnnen OK-5
B ToM uncie, NpakTHYeCKHX 3aHATHIH M 1a00paTOPHBIX padoT 0 OK-6
CamocTosTebHAast paoTa 00y4al0muxCst 0 OK-10
Tema 2.3. Ctpoenue aToma u Conep:kaHue y4eO0HOI0 MaTepuaJa 2 OK-2
ATOMHOT'O SI/Ipa. CrpoeHrie aToMa M aTOMHOTO s|ipa: IJIaHeTapHasi MoJielTb ¥ Mozenb bopa. Macca 1 pa3Mepbl MOJIEKYIL. OK-3
B ToM umciie, NPAKTHYECKAX 3aHATHI M JIAGOPATOPHBIX PadoT 0 OK-5
CamocTosTebHAas padoTa 00y4alomuXcs 6 OK-6
PaanoakTHBHBIC M3ITy4Y€HHsI U MX BO3ACHCTBHIE HA KHMBbIE OPraHNU3Mbl. DHEpPIHsl paclIeIUICeHHs] aTOMHOTO sIpa. OK-10
Tema 2.4. Dueprus cs3u. Cesi3b Conep:xanue y4eOHOr0 MaTepuaJa 2 OK-2
MacChl U 3HEPTUU. B ToM unciie, NIPAKTHYECKUX 3aHATHIA M J1a00PaTOPHBIX padoT OK-3
IIpakTnueckas padora Nel 2 OK-5
3aKkoH COXpaHEHHUs HHEPruu B TEIUIOBBIX IIpoIleccax. OK-6
CaMocTosiTe/IbHASL PA60Ta 06yYAOIINXCS 0 OK-10
Tema 2.5.51nepHast sHEepreTHKa. Conep:xkaHue y4eOHOro MaTepuaJia 5 OK-2
LlerHas siepHast peakius. OK-3
B Tom 4mucie, npakTHYeCKUX 3aHATHII 1 J1a0OpPaTOPHBIX padoT 0 OK-5
CamocTosiTesibHAst padoTa 00y4Yarouxcst 0 OK-6
OK-10
Tema 3. @usnueckue nonsa. Tema | Conep:kaHue y4eGHOro MaTepuaJjia OK-2
3.1.B3anmopeiicTBre Ten Ha OneKTpUUecKUe 3apsAabl U UX B3aUMOJICHCTBHE. OK-3
PacCTOSIHUU. Onexrpudeckoe noje. [IpoBOJHUKN U H30ISTOPHI B 3JEKTPUUECKOM II0JIE. 2 OK-4
[locrostHHBIN 3nekTprdYeckuil ToK. Crna Toka, HalpspKeHHUe, dJIEKTPUIECKOE COMIPOTHBIICHHE. OK-5
Cuita Toka, HanpspKEHHUE, HJIEKTPUIECKOE COMPOTHBIICHUE OK-6
B ToM ynciie, NpakTHYecKUX 3aHATHII M 1a60PaTOPHBIX padoT 0 OK-10

CamocTosiTeJibHAas pa6oTa 00yYaIIMXCs 0
Tema 3.2. I'paBurannonnoe none. | Cogep:kaHue y4eGHOTr0 MaTepuaJia OK-2
MarsuTHOe 10JIe TOKa M JeHCTBHE MarHUTHOT'O TIOJISI HA TIPOBOAHUK C TOKOM. DJIEKTPOABHUIATENb. 2 OK-3
SIBieHUE NEKTPOMArHUTHON HHAYKIIUH. DieKTporeneparop. IlepeMeHHBIIH TOK. OK-5
B ToM yuciie, NpaKTHYeCKUX 3aHATHI M J1a00paTOpHbIX padoT 0 OK-6
CamocTosiTeJibHAsi padoTa 00yYaKIIUXCH 0 OK-10
Tema 3.3 Conep:xkaHue y4eOHOro MaTepuasa 2 OK-2
DJeKTpOMarHuTHbIE BOMHBI. VX OJIEeKTpOMarHUTHBIE BOJHBI. OK-3
BIIMAHME HAa OPTaHNU3M YE€JIOBEKA. B ToM yuciie, NpaKTHYeCKUX 3aHATHI M J1a00paTOpHbIX padoT 0 OK-5
CamocTtosiTeibHasA paGoTa 00y4aI0LIMXCS 4 OK-6
PajloCBSI3b U TEEBH/IEHNE. OK-10
Tema 4. KBanTs! Conep:xaHue y4eGHOro MaTepuajia 2 OK-2
Tema 4.1. BomnHoBbIe 1 CBeT KaK 3J1eKTpPOMarHuTHas BoHa. MHTepdepeHIys 1 Tu(paKiys CBETa. OK-3
KOPIYCKYIIAPHbIE CBOHCTBA CBETA. | B 1oM umelle, MPAKTHYECKUX 3AHSITHII U 1a60PATOPHBIX PAGOT 0 85'2

CamocTosiTesibHast padoTa 00y4aromuxcst

OK-10




Tema 4. 2. Conep:xanue yueOHOr0 MaTepuaJia 2 OK-2
®orodpdeKT. B ToM umciie, NPAKTHYECKHX 3aHATHIA M J1a00PATOPHLIX PadoT OK-3
[paxTuueckast pagora Ne2 5 OK-5
Dotoad ekt n KopIycKyIsipHbIe cBolCTBa cBeTa. Vcmonp3oBanue Gporodddexra B Texnuke. [lornomenne n OK-10
HCITyCKaHUE CBETa aTOMOM.
CamocTtosiTesibHast padoTa 00y4aroLMXcst 0
Tema 4. 3.IlpuHun neicTBus u Copnepsxanne yqae0HOro MaTepuaia 5 OK-2
WCIIOJIb30BaHKE JIa3epa. [pyHIMI NeficTBHS 1 NCTIONB30BAHME JIa3epa. OK-3
B ToM unciie, PaKTHYECKUX 3aHATHIA 1 JJa00PaATOPHBIX padoT 0 OK-5
CamocTosiTe/IbHAsl paboTa 06y AIOIMXCS 0 OK-10
Tema 5. OBomonus BeenenHoil. Conep:xanue y4eOHOr0 MaTepuaJa 5 OK-2
Tema 5.1. Oddexr omiepa u oOHapykeHHe «pa30eraHusy rajJakTHK. OK-3
O¢dexr lonnepa n obHapyxenue | B Tom umncsie, NPAKTHYECKHX 3aHATHI M 1a00paTOPHBIX padoT 0 OK-5
«pasberaHus» ralaKTHK. CamocTosiTe1bHAs1 padoTa 00y4aloIUXCst 0 OK-6
OK-10
Tema 5. 2. Conep:xkaHue y4eOHOr0 MaTepuaJia 5 OK-2
Bonbuioii B3peIB. Bo3moxkHbIE Bonbiioii B3peIB. Bo3aMoskHBIE ClieHapHuH 3BOJIOLIMHN BeeneHHoi. OK-3
CLICHAPHH IBOTIOLMY BCeCHHON. | B ToM 4mciie, NMPAKTHYECKHX 3aAHATHI U J1a00pPATOPHBIX PpadoT 0 OK-5
CamocTosiTesibHasA padoTa 00y4aroLmMxcst 6 OK-6
JIBmxenue mwiaHer B COTHEYHO# CUCTeMe. OK-10
Tema 5. 3. Cojnep:xkanue yueOHOro MaTepuajia 5 OK-2
OBOIIOLUS U SHEPTUS TOPEHUS OBoITIOLHUS ¥ SHEPTHUS TOpeHHS 3Be3. T epMosAepHbIN CUHTE3. OK-3
3BE3 .. B ToM 4nciie, MPaKTHYECKUX 3aHATHI M 1a00pPaTOPHBIX paboT OK-5
CamocTosiTeibHas padoTa 00y4aroLmMxcst OK-6
OK-10
Tema 5. 4. Conep:xaHue y4eOHOro MaTepuasa OK-2
OBoonus 3eMiIn. DBoJIOIHU 3eMIIN 2 OK-3
O6pa3oBaHue ITaHETHBIX cHCTeM. | O6pa3oBaHHE IUIAHETHBIX CHCTEM. BOSHUKHOBEHHE XUMUYECKHMX 3JIEMEHTOB U CHHTE3 BEILIECTB HA 3BE3/1aX M IUIAHETAX. OK-5
Conne4nas cucrema. B ToM unciie, NpaKTHYeCKHUX 3aHSITHIL M 1a00pPaTOPHBIX padoT 0 OK-6
CamocTosiTeibHas paGoTa 00y4aroLmMxcst 0 OK-10
Paznen 11 Xumust. Conep:kaHue yueOHOro MaTepuaja 2 OK-1
Beenenue CBA3b MEX/ly CTPOCHHEM DJICKTPOHHOHW 000IOYKH aToMa M XUMHIECKIMHU CBOMCTBAMH IIEMEHTA. OK-2
Tema 6. Xumunyeckoe BewecTBO 4 | B TOM umMcsie, NMPAKTHYECKHX 3aHATHI U J1a60PATOPHBIX padoT 0 OK-6
XMMHYECKas peaKius CaMocTosiTeJIbHasi padoTa 00y4aronmxest OK-10
Temab6.1. CTpoeHue IeKTPOHHBIX 0
0001109eK aToMa M CBOICTBa
XMMHYECKHX JIEMEHTOB
Tema 6. 2. Conep:xaHue y4eGHOro MaTepuajia 9 OK-2
Ilepnognueckas cucrema Ilepnoanueckast cucrema xuMmuueckux saementoB .M. Menneneesa. OK-3




XUMHYECKUX 31eMeHToB J[.1. B ToM uncie, NpaKkTHYeCKHX 3aHATHIH M J1a00paTOPHBIX padoT 0 OK-5
Menneneesa. CamocTosiTesibHAast padoTa 00y4aI0IIMXCs] 0 OK-10
Tema 6. 3.Mexannsm xumudeckoil | Comgep:kaHue y4eGHOr0 MaTepuajia 2 OK-2
peaxiuu. B ToM uncie, npakTHYeCKUX 3aHATHI U J1a00paTOPHBIX padoT 2 OK-3
IpaxTHyeckas pagora Ne3 OK-5
Peaxumy, naynme ¢ 00pa3oBaHHEM Ta3a, 0cajika ¥ BoJbl. XMMHUUECKOE PABHOBECHE. OK-6
CamocTosiTeIbHAsi paboTa 06y AIOIHXCS 0 OK-10
Tema 6. 4. Conep:xanue y4eOHOr0 MaTepuaJa 2 OK-2
TemoBoit 3hhexT XxumMudecKon B ToM unciie, NIPAKTHYECKUX 3aHATHIA M J1a00PaTOPHBIX padoT OK-3
peakiyy, TOPEHHE. HpakTnueckas pabora Ned 2 OK-S
3aBHCHMOCTh CKOPOCTH B3aUMOJIEHCTBHS COJITHOM KHCIIOTBI C METAJUIaMK OT €€ KOHIIEHTPALUK U TIPUPO/IbI MeTaslIa. OK-10
3aBHCHMOCTh CKOPOCTH B3aUMOJIEHCTBHSI CEPHOM KHCIOTHI ¢ okcuaoM Meau (I1) or Temnepartypsl.
CamocTosiTesibHasE padoTa 00y4aroLMXcst 0
Tema 6.5. Conep:xaHue y4eOHOro MaTepuaJa 5 OK-2
Hcnonp30BaHUE 3HEPTUH Vcnonp30BaHuE S3HEPTUM XMMUYECKON PEAKLMK B JHEPIE€TUKE U TEXHUKE. OK-3
XUMHYECKOH peaKiuu B B ToM 4uc/Ie, NPAKTHYECKUX 3aHATHI 1 J1IA00pPATOPHBIX padoT 0 OK-5
OHCPIeTUKE U TCXHUKC. CamocTosiTesibHasA padoTa 00y4aroLmxcst ) OK-6
Hpwmmun Jlelllatense. OK-10
Tema 7. I[IpuponHsie u Cojnep:xkanue yueOHOro MaTepuaja OK-2
CHUHTETUYECKUE COCIUHEHHUS. Kraccudukanus HeopraHndeckux CoeqMHEHUH. XUMUUECKUe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX 5 OK-3
Tema 7.1. Heopranmueckue COEIMHEHUIA B CBETE TEOPUH DIIEKTPOIUTHYECKOH Auccorman. Metamibl. OO01ue criocoOb! OmyYeHus OK-5
COGIMHEHUSI. MmetauioB. Hemeranibl. O0mas XapakTepUCTHKA ITIaBHBIX MOATPYII HEMETA/UIOB HA IPUMEpPE TaJIOreHOB. OK-6
B ToM 4nciie, MpaKTHYeCKHUX 3aHSITHIl M 1a00pPaTOPHBIX padoT 0 OK-10
CamocTosiTesibHAA padoTa 00y4aroLIUXCs 6
1.Cpemna BomHBIX pacTBOPOB COJIEH: KHCTast, HEUTpaipHasl, menodHas. Bogoponnsrnii mokasatens (pH) pactBopa
2.Koppo3ust MeTaioB 1 criocoObl 3alIUThI OT Hee.
3.BaxHelinme coeIMHEHUST METAJUIOB U HEMETAJIJIOB B IIPUPOJE U XO3IHCTBEHHON AESTENBHOCTH YEI0BEKA.
4.CnnaBBl: YepHBIE U I[BETHHIE.
Tema 7.2. Conep:kanue y4eOHOr0 MaTepuajia 2 OK-2
OpraHmdecKie COSIMHEHUS. Opraandeckne coenuHeHnss. MHOrooOpasnue OpraHmdecKiX COeANHEHHH. OK-3
B ToM unciie, NpaKTHYeCKHUX 3aHSITHIL M 1a00pPaTOPHBIX padoT 0 OK-5
CamocTosiTeibHas paGoTa 00y4aroLmMxcst 4 OK-6
DOPMYITEI OPTaHMYECKHX BEMIECTB MO KIIACCAM. OK-10
Tema 7.3. Coaep:xaHue yueOHOro MaTeprasa OK-2
IIpupoaHble mOTUMMEPBI. OCHOBHBIE MTOJIOKEHHS TEOPUH CTPOSHHS OPTaHUYECKUX coeMHEeHn. M3oMepust: cTpyKTypHas, IPOCTPaHCTBEHHASL. 2 OK-3
Knaccudukarms oprannaeckux coequHeHni. [IprupogHpIe MOTUMepHL. OK-5
B ToM uncie, mpakTHYeCKHX 3aHATHI M Ja00PATOPHBIX padoT 0 OK-6
CamocTosiTeIbHAS PA60Ta 06y 4aIOLINXCS 0 OK-10
Tema 7.4. Conep:xaHue y4eGHOr0 MaTepuajia 9 OK-2
OpraHnyecKie COSIMHCHUS. benkn. OK-3
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AszoTrocoeprkaliie COeAMHEHNs: aMUHBI, aMUHOKHUCIIOTHI, Oenku.O0paTtumast M HeoOpaThMas IeHaTyparus OEIKOB. OK-5
B ToM uncie, NpakTHYeCKHX 3aHATHIH M 1a00paTOPHBIX padoT 0 OK-6
CamocTosiTeibHasA padoTa 00y4aronmxcst 4 OK-10
BenkoBasi ocHOBa IMMYHHTETA.
Tema 7.5. Conep:kanue y4eOHOr0 MaTepuaJa OK-2
CuHTeTHYeCKUE MOINMEPEL. CuHTeTH4eCcKue MONUMEPBI. 4 OK-3
CuHTeTHYECKHEe NOIMMEPBI: IMIIACTMACCH], KAYyYyKH, BOJIOKHA. OK-5
B ToM uncae, npakTHYeCKHX 3aHATHIH M J1a00paTOPHBIX padoT OK-6
IIpakTnueckas padora NeS 5 OK-10
O3HaKOMJIEHHE C KOJJIEKIIUSIMH 00pa310B IIACTMACC U BOJIOKOH.
Pacnio3HaBaHue muacTMacc M BOJOKOH.
CamocTtosiTesibHasE padoTa 00y4yaromxcst 0
Tema 7.6. Conep:xaHue y4eOHOro MaTepuaJia 5 OK-2
CoenuHeHUs1 OBITOBOM XUMUH U Moromme u yuctsinme cpencrsa. [IpaBuiia 6e30macHOi padoOThI CO CpeACTBAMH OBITOBOW XUMHHU. OK-3
Oe3onacHoe OOpaIleHUe C HUMH. B ToM 4uc/Ie, NPAKTHYECKUX 3aHATHI 1 J1IAa00pPATOPHBIX padoT 0 OK-5
CamocTosiTe1bHAsI Pa6oTa 00y4aloIIUXCst 2 OK-10
ToOKCUYHBIE BEILIECTBA.
Tema 7.7. Conep:xaHue y4eOHOro MaTepuaia 2 OK-2
DKOIOru4ecKue MpodIeMsl, Okonoruyeckue npodJIeMbl, CBA3aHHBIE C HCTIONB30BAHUEM HOBBIX MAaTSpPHAJIOB. OK-3
CBS3aHHBIC C UCITOIb30BAHUEM B ToM ynciie, NpaKTHYecKUX 3aHATHIi M 1a00PaTOPHBIX padoT 0 OK-5
HOBBIX MaTCPHUAIIOB. CamocTosiTesIbHAs padoTa 00yqaroImxcst 6 OK-6
OCHOBHbIE IPUHIIUIBI Pa3paboTKK 6€30TXOIHBIX TEXHOMOTHIA. OK-10
B ToM ynciie, NpakTHYecKUX 3aHATHII M 1a60PaTOPHBIX padoT 0
CamocTosiTe1bHAs1 padoTa 00y4aloIUXCs 0
Paznen IV. BUOJIOT A Conep:kaHue y4eGHOr0 MaTepuasia 5 OK-1
Tema 8. KieTka — enuHMIA CTPOCHMS M )KU3HEASSATENFHOCTH oprann3Ma. KiieTounast Teopust CTpoeH sl OpraHu3MOB. OK-2
Krerouroe cTpoenne opraHu3MoB. | B rom umcite, MPAKTHUECKHX 3aHSTHIi M 1a60PATOPHBIX PaboT 0 OK-6
Tewma 8.1. Kietka — enuumuia CamocTosiTeIbHAs padoTa 00yqaroIHXCst OK-10
CTPOEHHS U KHU3HEEATEITbHOCTH 0
OpraHu3Ma.
Tema 8.2. Conep:kanue yueOHOro MaTepuajia 2 OK-2
Posnb B K1eTKE HEOPraHUYECKUX Posnb B K11€TKE HEOPraHUYECKUX BEILIECTB. OK-3
BEILECTB. B ToM yuciie, mpakTHYecKUX 3aHATHII M 1a60PATOPHBIX padoT OK-5
0 OK-6
OK-10
Tema 8.3. Coaep:xaHue yueOHOro MaTepuaja 5 OK-2
Posnb B kieTKe OpraHMyecKux Poinb B K1eTKEe OpraHMYECKUX BEIIECTB. OK-3
BCILIECTB. B ToM unciie, IPAKTHYECKHUX 3AHATHIL H J1a00PATOPHBIX padoT 0 OK-5
CamocTosiTeibHasA paGoTa 00y4aroLMXCs 2 OK-6
Buramu, TopMOHBL OK-10
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Tema 8.4. Conep:xanue yueOHOr0 MaTepuaJia OK-2
OOMEH BEIIECTB U TPEBPAIICHUS 1.00MeH BelIecTB U NpEBpaICHNE SHEPTHU B KJIeTKe. Busl oOMeHa.3HaueHHe 0OMEHA B )KH3HU KICTKH. OK-3
9HEPIUH B KIICTKE. B ToM umciie, NPAKTHYECKAX 3aHATHI M JIAGOPATOPHBIX PadoT OK-5
CamocTosiTeIbHAsi paboTa 06y AIOIHXCS OK-6
OK-10
Tema 8.5. Conep:kanue y4eOHOI0 MaTepuaJa OK-2
CrtpoeHue KIETKH. CrpoeHne KIETKH. OK-3
B ToM uncie, npakTHYeCKHX 3aHATHI M J1a00PaTOPHBIX padoT OK-5
CamocTosiTeibHasA padoTa 00yqaronmxcst OK-6
OK-10
Tema 8.6. Conep:xanue y4eOHOI0 MaTepuaJa OK-2
Jlenenue kieTku. JleneHue KIeTKH — OCHOBA POCTa, Pa3sBUTHS U pa3MHOKEHUs] OPraHU3MOB. OK-3
B Tom 4mucie, npakTHYeCKUX 3aHATHII 1 J1a00OpaTOPHBIX padoT OK-5
CamocTosiTe1bHAs1 Pa6oTa 00y4aloIUXCst OK-6
OK-10
Tema 8.7. Conep:kaHue y4eOHOr0 MaTepuaJa OK-2
OmnonoTBopeHHue. OmnnonorBopenue. MHIuBUAYaIbHOE pa3BUTHE MHOTOKJIETOUHOTO OpraHu3Ma (OHTOTEHe3). OK-3
JuddepeHnuanus KIeTok B B ToM 4nc/ie, NPAKTHIECKHUX 3aHATHIA H J1a00paTOPHLIX paboT OK-5
HPOLECCE OHTOICHE3A. CamocTosiTesibHasA padoTa 00y4aroLMxcst OK-6
OK-10
Tema 8.8. ConepxaHue y4eOHOr0o MaTepuasia OK-2
depmeHTsI, epMEHTATUBHBIC Xumudeckuii coctaB KineTkd. DepMeHThl, )epMEHTATHBHBIE PEAKIIUH. OK-3
peaKLuH. B ToM yuciie, NpakTHYeCKUX 3aHATHI M J1a00paTOPHLIX padoT OK-5
CamocTosiTesibHas padoTa o0y4aroLmxcst OK-6
OK-10
Tema 9. Conep:xkanue yueO0HOro MaTepuaja OK-2
I'enernueckas uadopmanms. Mornekyina JIHK — Hocurens HacnencrBenHoi nndopmanmu. Crpoenune JIHK. PHK. Buast PHK. OK-3
Tema 9.1.IHK — HocuTenb B ToM uncae, mpakTHYecKHX 3aHATHIA M J1a00PaTOPHBIX padoT OK-5
uH}OpMALWH. CamocTosiTeibHas paGoTa 00y4aroLmMxcst OK-6
OK-10
Tema 9.2. Conep:kanue yueOHOro MaTepuaja OK-2
I'en. I'enernueckuii ko, I'eneTnueckuii kom. OK-3
B ToM ynciie, NpaKTHYECKUX 3aHATUI U J1a00PATOPHBIX padoT OK-5
IIpakTuyeckas padora Ne6 OK-6
Pelrienre reHETHUECKUX 3a/1au. OK-10
CamocTosiTeibHasA paGoTa 00y4aI0LMXCS
Peruienne 3a1a4 1o paciippoBKe FeHeTHYEeCKOro KoJIa.
Tema 9.3. Coaep:xaHue y4eOHOro MaTeprasia OK-2
Bupycel. Bupychsle 3a0oneBanus | Hekmeroursie GOpMBI JKU3HH, BUPYCHI. BupycHBIe 3a0071€BaHusl. OK-3
[TpodunakTuka u neueHne B TOM uncJie, IPAKTHYECKHUX 3AHATHI U J1a60PATOPHBIX PadoT OK-5
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BHPYCHBIX 3a00JICBaHUM. CamocTrosiTeibHasA padoTa 00y4aromxcst 0 OK-6
OK-10
Tema 9.4. Conep:kanue y4eOHOI0 MaTepuaJa 2 OK-2
Buorexnonorus. Buorexnonoruu. OK-3
B ToM umciie, NPAKTHYECKAX 3aHATHI M JIAGOPATOPHBIX PadoT OK-5
CamocTosiTeIbHAsi paboTa 06y AIOIHXCS OK-6
0 OK-10
Tema 9.5. Conep:xanue y4eOHOr0 MaTepuaJa 5 OK-2
OrieHKa 3THYECKUX U ITPAaBOBBIX O1eHKa STHYECKUX M MPABOBBIX aCHEKTOB Pa3BHUTHs HEKOTOPBIX UCCIIEIOBAaHNUI B OMOTEXHOIOTHH. OK-3
aCIICKTOB Pa3BUTHUSI HCKOTOPLIX B ToM uncae, npakTHYeCKHX 3aHATHIH M J1a00paTOPHBIX padoT 0 OK-5
HCCIICIOBAHMIA B OMOTEXHOJIOTHH. CamocTosiTe1bHAs1 Pa0oTa 00y4aloIIUXCS 0 OK-6
OK-10
Tema 10.9Bosronus u Conep:kaHue y4eGHOr0 MaTepHaJja 2 OK-2
OuocuCcTeMHasi OpraHu3aIus B Tom 4mucie, npakTHYeCKUX 3aHATHII 1 J1a00OpPaTOPHBIX padoT OK-3
KU3HU IIpakTuyeckas paGora Ne7 2 OK-5
Tema 10.1.ITpobnema AHanu3 ¥ OLIEHKA pa3IMUHbIX TMIOTE3 MPOUCXOXKICHHS KU3HU. OK-6
TIPOMCXOK/ICHNUS JKU3HHA HA 3eMII€. | CamocTosITeTbHAs padota o0y4aronmxcst 0 OK-10
Tema 10.2. Conep:xaHue y4eOHOro MaTepuasa 2 OK-2
Teopus 3Bomtonuu Y. JlapBuna. B ToM unciie, MPAKTHYECKUX 3aHATHH M J1aDOpaTOPHbIX padoT OK-3
IMpaxkTuyeckas padora Ne8 2 OK-5
AHanu3 ¥ OLIeHKA Pa3NNUYHbIX THIIOTE3 O IPOUCXOKJICHHHU YeJIOBEKa. OK-6
CamocTosiTeJIbHasi pa6oTa 06yuaronmxest 0 OK-10
Tema 10.3. Conep:xaHue y4eOHOro MaTepuasa 2 OK-2
Bbuopasznoobpasue. buopasznoobpasue. [IpucnocodieHne opraHn3MoB. OK-3
[Tpucrnocobenne OpraHu3MoB. B ToM ynciie, NpakTHYecKUX 3aHATHII M 1a60PaTOPHBIX padoT 0 OK-5
CamocTosiTesibHasA padoTa 00y4yaroLmMxcst OK-6
0 OK-10
Tema 11. Conep:kaHue y4eOHOro MaTepuasa 2 OK-2
Hanbonee obmme cBoiicTBa 1 [IpeoOpa3oBaHue U COXpaHEHNE SHEPTHH B IPUPOJIE U TEXHHUKE. OK-3
3aKOHOMCPHOCTH NPUPOJAHBIX B ToM uncie, MPAKTHYECKUX 3aHSITHI M J1a00PaTOPHBIX padoT 0 OK-5
CHCTEM. CamocTtosiTeibHas paGoTa 00y4aroLmxcst OK-10
Tema 11.1. IlpeoOpazoBanue u 0
COXpaHEHHE SHEPTHU B IPUPOJIE U
TEXHHUKE.
Tema 11.2. Coaep:xaHue y4eOHOro MaTeprasia 5 OK-2
OBOMIONHS KaK BCEOOITHH [TpearnockUIKY M IBMKYIINE CHITBI 3BOIIOIHH (00ph0a 3a CyNIecTBOBAHHE M €CTECTBEHHBIH 0TOOD). OK-3
npuHuu. IToBTopeHne TeMBblL. B TOM 4nciie, IPAKTHYECKHX 3AHATHII M JJa00PATOPHBLIX PadoT 0 OK-5
CamocTosiTesibHasi padoTa 00y4aroIuXCst 0 OK-6
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OK-10

Tema 11.3. Conep:kaHue y4eO0HOI0 MaTepuaJa OK-2
I'mobGanbHble N3MEHEHHs B Buocdepa — rimobansHas sxocucrema. Poib )KHBOTO BelecTBa B KpyroBOpOTE BellecTB B Ouocdepe. 6 OK-3
6uocdepe 1oJ BIUIHUEM VYuenue B.U. Bepnazckoro o 6uocdepe, Hoochepe, )KnBOM BenecTBe U ero GyHkuusax B ouochepe.l modansHble OK-5
EeATENHLHOCTH YEJIOBEKA. U3MEHEHHs B Onocdepe Mo BIUSHUECM JICITeITPHOCTH YEI0BEKA. OK-6

B Tom unciie, MPaKTHYECKHUX 3AHSATHI M 1a60paTOPHBIX paboT OK-10

IIpakTnuyeckoe 3ansiTHe N9 2

CpaBHUTENBHOE ONMCAHUE OTHOM U3 €CTECTBEHHBIX IMPUPOIHBIX CHCTEM (HApUMED, Jieca) U KaKoH-HUOYIb

arpo3KOCHUCTEMBI (HapuMep, MIIEHUYHOr0 MOJIst).

CamocTosiTeibHasA padoTa 00ydaronmxcst 4

[Ipobnema ycroitanBoro passutHs Guocdepbl.

B ToM unciie, NIPAKTHYECKUX 3aHATHIA M J1a00PaTOPHBIX padoT 0

CamocTosiTesibHasA padoTa 00y4yaroLmMxcst 0
Ilpome:xxyTounasi arrectanusi B popme nuddepeHIUPOBAHHOIO 3a4eTa 2
Bcero: 162




3. YCJIOBUS PEAJIMBAIIAU TPOTPAMMBI YYEFHOM JUCITATLIIAHBI

3.1. lns peanu3anuM NporpamMMbl y4eOHOH JMCHMIUIMHBI JOJIKHbI ObITH NPeAyCMOTPEHbI
cieayonue clenuaabHble IIOMEICHHA:

Kabuner sxosoruu u OMOJIOTHH, OCHAIIEHHBIN 000py/I0BaHHEM:

pabouee MecTO MpernojaBaresii M CTYICHTOB, KOMIUIEKT y4eOHO-METOJMYECKON JIOKYMEHTAIUH;
TEXHUYECKUMH CPEJCTBAMU OOyuEHHUsI: HOYTOYK.

VY4eOHbIil KaOWHET OCHAIICH IS OOYYaIOMIMXCS C Pa3IMYHBIMH BUJAaMU OTPAHUYCHUH 370POBbS
(HapylIeHus 3peHus, CIyXa, HEPBHO — IICUXUYECKUE HAPYLICHHs, COMAaTHYECKHE 3a00JI€BaHNs).

Jlist cimaGoBUIAIIMX 00yUaIOIUXCSl B YIE€OHOW ayIUTOPUU TIPEAYCMOTPEHA BO3MOXKHOCTh IMMPOCMOTpPA
yAQJICHHBIX 00BEKTOB (HaNpuMep, TEKCTa Ha JIOCKE WJTU Cllai/ia Ha SKpaHe).

OOyueHue JuI] C HapYIICHUIMH cliyXa MpEeArosaraeT UCloIb30BaHHE MYJIbTUMEAUMHBIX CPEICTB U
JPYTrUX TEXHUYECKHUX CPEJCTB pUeMa-fepeiau yueOHo nHpopMaluy B JOCTYIHBIX (GOpMax.

3.2. UudopmanuonHoe odecneyeHne peaau3auuu NporpaMmbl

JIy1st peanu3anuy mporpaMMbl OMOTUOTEYHBIN (DOH/I TOJKEH UMETh TMIeUYaTHBIE U DJIEKTPOHHBIC
o0Opa3oBaTesibHbIE U HH()OPMAITMOHHBIE PECYPCHI, PEKOMEHTyeMbI€ ISl UCTIOJIb30BAHUS B
00pa3zoBaTeIbHOM IPOIIECCe

3.2.1. IleuaTHbIe M3TAHUA

1. Akumenko, C.b. ®usuka u ecrectBo3Hanue. [Ipakt. pad.: Yuebnoe nocodbue / C.b. AkumeHko,
O.A. SBopyk. - M.: Puop, 2017. - 288 c.

2. Axumenko, C.b. ®usmuka u ecrecrBo3Hanue. [IpakTudeckue padbotei: Yuebnoe mocodue / C.b.
Axumenko, O.A. SBopyk. - M.: U1 PUOP, HUL] Uudpa-M, 2016. - 52 c.

3. I'abpuensn, O.C. EcrectBoznanue. Xumus.: Yuebnuk / O.C. 'abpuenss. - M.: Akagemus, 2016. -
432 c.

4. T'abpuensH, O.C. EcrectBo3nanue. Xumust: Yueonuk / O.C. 'abpuensH. - M.: Academia, 2017.
703 c.

5. I'abpuensn, O.C. EcrectBoznanune. Xumus: Yueonuk / O.C. ['abpuensn. - M.: Academia, 2019.
96 c.

6. I'yceiixanoB, M.K. EcrecrBo3nanue: YueOnuk u mpaktukym s CIIO / M.K. I'yceitxaHos.
JIroGepupr: FOpaiit, 2016. - 442 c.

7. Camoiinenko, IL.U. EcrecTtBo3nanne. ®usuka: Yueobnuk / I[1.M. Camoiinenko. - M.: Academia,
2017. - 203 c.

8.Camoiinenko, I1.1. EcrectBo3nanue. ®usuka: YueOnuk / I1.M. Camoiinenko. - M.: Academia,
2016. - 656 c.

9. CmupnoBa, M.C. EctectBo3nanue: YueOHuk u npaktukym mis CIIO / M.C. CmupnoBa, M.B.
Hexmronosa, T.M. CmupnoBa. - JIlro6epist: FOpaiit, 2016. - 363 c.

10. Crpenbnuk, O.H. EcrectBo3nanue: Yue6noe mocodue st CITO / O.H. Crpenshuk. - JIroOepib:
IOpaiir, 2016. - 223 c.

3.2.2. DJ1eKTPOHHBbIE U31aHUS (3JIEKTPOHHbIE pecypchbl)

-nrc.edu.ru - Konmennusi COBpeMeHHOT0 €CTECTBO3HAHMSI - DJICKTPOHHBII y4eOHUK, pa3padoTaHHbIH
B MockoBckom I'ocymapctBeHHOM  OTKpPBITOM  YHUBEPCUTETE (3BOJIOLUS  BCEJIEHHOM,
Ouosornyeckas KapTuHa mupa u ap.) (1999r)

-ispu.ru — Konnenuuu coOBpeMEHHOTO eCTeCTBO3HAaHMs- Kypc Jjekmnuid. TuxoHoB A.M., 2002r.
(anextponnoe on-line mocobue, HMBaHoBckmit ['oc.OHepr. VYHmB.) PaccMoTpeHBI OCHOBHEBIE
Bompockl Kypca "KoHuenuu coBpeMeHHOro ectecTBo3Hanusa". Ocoboe BHUMaHKUE OOpaIeHo Ha
(dbopMupoBaHHE MEXaHUCTUYECKOTO MOAX0/1a B KIIACCHYECKUN EPUOJT PA3BUTHS HAYKH U MTEPEX0]]
HayKM Ha HOBYIO IapaJurMy CHCTEMHOIO IOJAXOAAa Ha coBpeMeHHOM Jtamne. Kypc nexuumit


http://nrc.edu.ru/est/
http://www.ispu.ru/library/lessons/Tihonov_1/index.htm
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NpeJHa3HaYeH Ui CTYACHTOB T'YMaHUTAPHBIX (PaKyJIbTETOB BYy30B, MOXKET OBITh TAKXKE MOJIE3HO U
IUISL CTY/IGHTOB TEXHUYECKUX (DaKyJIbTETOB.
-macroevolution.narod.ru - Ipo6eMbI IBOTIOHUM- CANT MPETHA3ZHAYECH JUIS BCEX, KTO HHTEPECYEeTCs
ABOJIIOLIMEH: OMoJIOroB, (HIOCOPOB, CTYJEHTOB M TPOCTO AYMAIOUINX JIOAEH, KOTOPBIM
HE0E3Pa3IMYHO YCTPOUCTBO U MPOUCXOXKICHUE MHPA, B KOTOPOM MBI )KHBEM. 3]IeCh €CTh: 1)
O0630p5I 110 HaUOOJIEEe UHTEPECHBIM, CIIOPHBIM BOIIPOCAM 3BOJIIOIHH - 29 0030poB; 2) bubimoTeka
MOMYJISIPHBIX U HAYYHBIX TPYJOB 10 3BOJIIOLMHU - 6oJiee 600 padoT; 3) Ilaneonronornueckue 6a3pl
JAHHBIX, MMPOTPAMMBI JIUIsI SBOJIIOIMOHHBIX HCClenoBanuil; 4) @opyMm: BO3MOXKHOCTH MOIYYHTh
OTBET Ha CBOW BOIPOC OT crenuanucra; 5) doroans00omsbl - okosio 1300 n3obpakeHuit qpeBHUX

OPraHu3MoOB

3.2.3. /lonoJtHUTEIbHbI€ HCTOYHHKHU
1.CmupnoBa, M.C. EctectBo3nanue: Yuebuuk u npaktukym st [puknannoro bakanaspuara / M.C.
CmupHoBa, M.B. Hexmonosa, T.M. CmupHoBa. - JIro6epusl: FOpaiit, 2015. - 363 .
2. CmupnoBa, M.C. EctecTBo3HaHue: YUeOHUK U TPAKTUKYM JUIsl MpUKiIagHoro 6akanaspuara / M.C.
CmupnoBa, M.B. Heximronoa, T.M. CmupHoBa. - JIro6epubr: FOpaiit, 2016. - 363

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM JTUCIIUILINHBI

Pe3ynbraTsl 00yueHus Kpurepun onenkun MeToast
OLIEHKH
3HaHus: KpuTepun oneHKH YCTHOIO onipoca: OreHka
OK-1, OK-3, OK- 5, OK- | Ouenka 5 (omn4no): CTyAEHT JOJDKEH IIIyOOKO M YeTKO BJIAAETh YUeOHBIM | pe3ysbraTa

6,0K-10:
-CdopMupoBaHHOCTH
NIPEACTABIECHUN O LEIOCTHON
COBPEMEHHOMU
HAay4HOM  KapTHHE
MIpUpOJIE Kak
IIEJIOCTHOM CUCTEME
OK-1, OK-4, OK- 5, OK-
6,0K-10:
-CpopMHUpPOBAHHOCTh YMEHUS
MIPUMEHSATh
€CTECTBEHHOHAYYHbIE 3HAHUS
TSt
OKPYXKAaIOIINX
COXpaHEeHHs
OepesKHOT0
TIPUPOE,
MIPUPOOIONB30BAHNS, a
TaKxKe ponu
TPaMOTHOT'O TIOTPEOUTENS
OK-2, OK-3,0K-4, OK- 5,
OK-6,0K-10:
-CopMupoBaHHOCTH
NPEACTABIECHU O Hay4dHOM
METO/Ie MTO3HAHMS MPHUPOIBI U

€CTECTBEHHO-
MHpa,
e IMHOMN

O00BSICHEHHS
SIBIICHUM,
3JI0POBB4,
OTHOIIICHUS K
PaIMIOHATTFHOT O

BBITIOJTHCHUA

cpeacTBax N3y9IEHUS
Merammpa, MakpoMupa H
MHUKPOMUDA; BIIaJICHHE
TpueMaMu €CTECTBEHHO-
Hay4HBIX HaOIIOIeHUH,
ONBITOB, HUCCIEJOBAHUN U
OLIEHKU JIOCTOBEPHOCTH

NOJTYYCHHBIX PC3YyJIbTATOB

MaTepualioM O 3aJaHHbIM TeMaM. COCTaBUTh 10 HM3JIaraeMoMy BOIPOCY,
YETKUH OTBET, OTBETUTH HA BOIIPOCHI.

Ouenka 4 (xoporio): CTaBUTCS B TOM Cllydae, €Clii 00y4Yaloliuiicss MOIHO
OCBOMJI y4eOHBIM MaTepuas, 10 (GopMe M H3JIOKEHHS OTBETa HMEIOT
OT/ZIENIbHBIC HETOUHOCTH, HEKOTOPBIE HEJOUETHI M 3aMEUaHHsI.

Onenka 3  (ymoBinerBoputenbHO): CraBHTCS ecind, OOyJalOIIUKCS
OOHAapy)XuBaeT 3HaHWE M IOHMMAaHWE OCHOBHBIX IIOJIOKEHUH y4eOHOro
MaTepuaia, HO H3JaraeT ero He IOJIHOCTBIO, HE IIOCNIEI0BATENbHO, HE
OTBEYaeT Ha JONOIHUTEIbHbBIE BOIPOCHL.

Ouenka 2 (HeymoBieTBOpUTeNbHO): CTaBUTCS, €ciM OOy4aroluics UMeeT
pa3po3HEHHbIE OECCUCTEMHBIC 3HAHMS, MCKaXKaeT CMBICT OCHOBHBIX
MIOHATHH, HEBEPHO OTBEYAET Ha BOIIPOCHI.

Kpurepnu oneHKH TeCTHPOBAHMS:

Orenka 5 (OTJIUYHO):

100-80% mpaBUIbHBIX OTBETOB

Ornenka 4 (xoporo):

79-69% TpaBUIIBHBIX OTBETOB

Onerka 3 (yOOBIETBOPUTEIBHO):

68-50% mpaBUIIBHBIX OTBETOB

OrneHka 2 (HEYIOBIETBOPUTEIHHO):

Mmenee 50 % TmpaBUIBHBIX OTBETOB

Kpurepuu onenku nuddepeHuMpoBAHHOIO 3a4eTa:

Onerka 5 (otmmyHO): CTyOEHT JOIDKEH TIyOOKO M YETKO BIIAJETh YIeOHBIM
MaTepHaIoM IO 33JaHHBIM TemMaM. COCTaBHTH IO HM3JIaraeMOMY BOIPOCY,
YETKHUH OTBET, OTBETUTH Ha BOITPOCHI.

Omnerka 4 (xopomro): CTaBUTCS B TOM Ciydae, €CId O0yJaroIniics TOIHO
OCBOWJI y4eOHBI Marepuan, 1mo (opMe W HU3IOKEHUS OTBETa HMEIOT
OT/IENbHBIC HETOYHOCTH, HEKOTOPbIE HEJOUETHI M 3aMEUaHHsI.

Onenka 3 (ymoBmerBoputenbHO): CraBHTCS ecnH, OOyJaroIIUiics
OOHapyKMBaeT 3HAHWE U TIOHWMAaHHWE OCHOBHBIX IIOJOXKEHHH y4eOHOro
MaTepHana, HO M3JlaraeT €ro He IOJHOCTHIO, HE IIOCIEIO0BAaTeNbHO, HE
OTBEYAEeT Ha JOMOIHNTEIHHBIE BOIIPOCHL.

Omenka 2 (Hey0BJIEeTBOPHUTENHHO): CTaBHUTCS, €CIIH 00YUJaIOIIUIC HMEET
pa3po3HEeHHbIE OECCUCTEMHbIEC 3HAHMS, HCKa)KaeT CMbICTT OCHOBHBIX

HOH?[TI/II7[, HEBCPHO OTBCYACT HAa BOIIPOCHI.

YCTHOI'O o1poca

Orenka
pe3yJIbTaToB
TECTUPOBAHUS

Orenka
pesynbTata
mddepenumpo
BaHHOT'O
3ayera.
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OK-1,0K-2, OK-3,0K-4,
OK- 5, OK-6,0K-10:
-COopMHUPOBAHHOCTH YMEHHI
MMOHUMATh 3HAYUMOCTh
€CTECTBEHHO-HAYYHOTO
3HAHMS VTS KaXJI0ro
YenoBeKa HE3aBHCHMO OT €ro
podeCCHOHATHHOMN
JIeATENHHOCTH, pas3nuJath
(axThl U OLIEHKH, CPABHUBATH
OLIEHOYHBIE BBIBOJBI, BHUJETH
HX CBA3b C KPUTEPUSIMHU
OLIEHOK W CBSI3b KPUTEPHEB C

ornpeJiesIeHHOM CHUCTEMO
LIEHHOCTEN
YMmenus: Kpurtepuu olleHKH pe3y/IbTATOB MPAKTHYECKOil padoThI: OreHka
OK-1,0K-2, OK-4,0K-5, | Omnenka 5 (0TJIMYHO): pabOTa BHITIOJIHCHA B MOJTHOM 00BEME C COOTIOACHUEM | PE3YIILTAaTOB
OK-6, OK-10: MIOCIIEIOBATENIFHOCTH JIEHCTBUM, B OTBETE MPABMIIBHO U aKKypaTHO paKTUYECKOH
- OBHa}]CHI/IC yMCHI/IHMI/I n BBITIOJIHCHBI BCC 3aIIMCHU, B HAJIUYUHN aHAJIN3 OH_II/I6OK. pa60TbI
HABBIKAMU PA3JIMYHBIX BHJIOB Ouenka 4 (xoporio): CTaBHTCS B TOM CITy4ae, €CIH €CTh OT/IENIbHbIC
HO3HABATEILHOM HETOYHOCTH, HEKOTOPbIE HEAOUETHI U 3aMevaHust (2-3 HETOUHOCTH B
HaJIWYWN). Ornenka
JCATCIIBHOCTU JIsA I/ISyIICHI/ISI
Ornenka 3 (ynoBiaeTBopuTeNibHO): CTaBUTCS €CITH, MpakTH4Yeckas padora pesynbTaTa
Pa3HbIX €CTECCTBECHHBIX HayK. “
BBITNIOJIHEHA B 00beMe 1-2 3aJaHuid, OTCYTCTBYIOT apI'yMEHTHI OTBETOB. mddepentpo
- IlpuMeHeHue OCHOBHBIX | Openka 2 (HEyIOBIETBOPUTENBHO): CTABHTCS, €CIH 00YYAONIHIACS BAHHOIO
METOA0B TIO3HAHUS | MCKAYXKAET CMBICII OCHOBHBIX IIOHATUMN, HEBEPHO OTBEYAET INHCBbMEHHO Ha
3ayera.
(onmcanus, HAOJIOACHUS, | BOIPOCHL.
SKCITEPHMEHTA) ans | MeHee 50 % mpaBUIIbHBIX OTBETOB
MPUKIAHOrO snaverns | KPHTEPHH OLEHKH JH((DepeHUnPOBAHHOIO 3a4eTa:

BOKHEHIIMX JOCTM)KEHUH B
00JIaCTH €CTECTBEHHBIX HAYK;
- VYmeHue ompenensiTh
LI U 331241 e TeIbHOCTH,
BBIOMpaTh  CcpeicTtBa  HX
JOCTI)KEHHS Ha MPaKTHKE;
- VYMmeHHe  HCIONB30BaTh
pa3nu4Hble HMCTOYHUKH JUIS
MOJIy4E€HUsI ~ CBEIEHUN U
€CTECTBEHHOHAYYHOU
WHPOPMALIHH.

Ouenka 5 (omnuHO): CTYyJEHT JIOJDKEH TITyOOKO M YEeTKO BJIAACTh Y4eOHBIM
MaTepHaJIOM I0 3aJaHHBIM TeMaM. COCTaBHUTh IO H3J1araéMOMY BOIIPOCY,
YETKUH OTBET, OTBETUTH HA BOIIPOCHI.

Ouenka 4 (xoporo): CTaBUTCS B TOM CITydae, eclii 00y4atoUics OIHO
OCBOWMJI y4eOHBII MaTepuall, 1o (opMe 1 U3JIOKEHUsI OTBETA UMEIOT
OTAENbHBIC HETOYHOCTH, HEKOTOPBIE HEJOUETHI M 3aMEYaHuUsI.

Ouenka 3 (ynoBneTBoputenbHO): CTaBUTCS eciu, 00yJaroHics
O0OHapy)KUBAeT 3HAHUE U IOHMMaHHE OCHOBHBIX ITOJIOKEHUH yIeOHOro
MaTtepuana, HO U3JIaraeT €ro He MOJTHOCTBIO, He MOCIeI0BAaTeIbHO, He
OTBEYaeT Ha JOMOITHUTENBHBIE BOIIPOCH.

OrneHka 2 (HEyIOBIETBOPUTENHHO): CTaBHUTCS, €CIIM O0YJAIOIIHIACS IMEET
pa3po3HEHHbBIE OeCCHCTEMHBIC 3HAHUS, UCKAXKaeT CMBICTT OCHOBHBIX
TOHATHH.

Jlist ocyliecTBICHUS MEPONPUATHI NTOroBoil aTrecTauuu MHBaIUAOB U jul ¢ OB3 npumenstorcs
(GOHIBI OLIEHOYHBIX CPEJICTB, AJANTUPOBAHHBIE I TAaKUX OOYYAIOIIUXCS M IO3BOJISIOIINE OLICHUTh
JOCTM)KEHHE MMM 3alUIaHUPOBAHHBIX B OCHOBHOW MpodeccnoHaTbHOM 00pa3oBaTeNbHONW HporpaMMe
pe3yabTaTOB 00Y4eHHs U YPOBEHb C(HOPMUPOBAHHOCTH BCEX 3asBJICHHBIX KOMITETEHLIUH.

C uenbio onpezaeneHus ocoOEHHOCTEW BocnpusATHs oOywaromuxcs MHBaIMI0B U jun ¢ OB3 u ux
TOTOBHOCTH K OCBOEHMIO y4eOHOTO MaTepuaa nIpeayCMOTPEH BXOAHOM KOHTPOJIb B (JopMe TECTUPOBAHHUS.

Texymuii KOHTPOJb YCHEBAEMOCTH OCYIIECTBISETCS NPENOAABATENsIMA B COOTBETCTBHHM C
pa3pabOTaHHBIM KOMILJIEKTOM OLIEHOYHBIX CPEACTB M0 Y4eOHOU AUCIMILIMHE, aJalTHPOBAHHBIM K 0COOBIM
NOTPEOHOCTSAM CTYACHTOB MHBAIWIOB U Jul ¢ OB3, B mpolecce MpoBeACHUs NMPAKTUUECKUX 3aHATUH U
nma0opaTOpHBIX paboT, a TaKKe BBIMOJIHEHUS WHAMBUIYAJIBHBIX Pa0OT M JOMALIHUX 33aJaHUN, B peKHUME
TPEHUPOBOYHOI'O TECTUPOBAHUS B IIEJIAX MOJydeHHsI MH(QOPMAIMK O BBITIOJIHEHUH 00y4aeMbIM TpeOyeMbIX
JeUCTBUI B Tpoliecce y4yeOHOH JesaTenbHOCTH; MPAaBHIIBHOCTU BBINIOJHEHUS TpeOyeMbIX NeHCTBHIA;
COOTBETCTBUU (OPMBI JCUCTBUS JAHHOMY OJTally YCBOCHHMsS YydeOHOTo Marepuaia; (pOopMHpPOBaHUHU
JEUCTBUS C JOJDKHON Mepoil 00001IeHHs, OCBOCHUS (aBTOMAaTU3UPOBAHHOCTH, OBICTPOTHI BBIOJHEHUS U
ap.) B oOydeHnun ucronb3yroTcst KapThl MHAWBUAYAIBHBIX 3a1aHUH (M T.1.).
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dopma NOpoBEACHUS IPOMEKYTOUHOM AaTTeCTalluu Uil CTyJIEHTOB-MHBaIMIOB M Juy ¢ OB3
YCTaHABIMBACTCI C YYETOM HMHIUBUAYAIbHBIX ICUXO(PU3NYECKUX OCOOEHHOCTEH  (MHMCHhMEHHOE
TECTUPOBAHUE, KOMIIBIOTEPHOE TecTHpoBaHue u T.1.) Ilpu HeoOxoammoctn uHBanugam u junam ¢ OB3
IIPEIOCTABIIACTCA JOMOJHUTENBHOE BPEMs Il IOATOTOBKM OTBETA HA 3a4€TE MIIU DK3aMEHE.

[Ipomexyrounas arrectauusi A oOywarouiuxcss uHBanuaoB W gun ¢ OB3 mo HeoOxomumoctu
MOKET MPOBOJUTHCS B HECKOJBKO 3TamoB, (OPMBI M CPOK TPOBEIEHHSI KOTOPBIX OIPEAEISIETCS
IIPETIOJaBaTENIEM.

B kadecTBe BHEIIHUX 3KCHEPTOB IpPHU MPOBEACHUU IMPOMEKYTOUHOH aTrTecTaluu OOydarouiuxcs
uHBanua0B U yun ¢ OB3 npuBiekatoTcs npeacenarenb LUKIOBOW KOMHMCCHM M (MJIM) IpenojaBaTeib
CMEXHOMN JUCLHUILINHBI.
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