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1. TACHOPT IPOIT'PAMMbBI YYEBHOM JUCHUILJIAHBI
OYJ.07 ECTECTBO3HAHUE

1.1. O6sgacTh NpUMeHEHHUsI POTPaAMMbI

Pabouas mporpamma yueOoHOUM mucrumuinabl OY /(.07 EcTtecTBO3HAaHUENSIBISETCS YaCThIO
MpPOrpaMMbl  TIOJTOTOBKM  CHEIUAIMCTOB CpeaHero 3BeHa B cooTBeTctBHH ¢ DI'OC mo
cnermanbHocTn  CIIO 40.02.01 mpaBo W opraHu3anus COLHATBHOTO OOeCredHUs O0a30BBIA
YPOBEHB.

PaGouass mnporpamma y4eOHON  JMCHUIUIMHBI MOXET OBITH  HCIONB30BAaHA B
JIOTIOTHUTETFHOM ~ Mpo(ecCHOHATEHOM ~ O0pa30BaHMM B paMKax peaju3aldd  Iporpamm
MepEenoAroTOBKH KajpoB B yupexaeHusax CIIO.

1.2. MecTo IMCUMIUIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH CHEHHATHCTOB
Cpe/Hero 3BeHa:

Vuebnas mqucuummimaa OY .07 EcrtectBo3nanne B coorBerctBuu ®I'OC CIIO BXomut B
0011e00pa3oBaTeIbHBIA ITUKJI M OTHOCHTCS K 00IIe00pa3oBaTeIbHBIM yYE€OHBIM JTHCIHUILUIMHAM
(6a30BBIM).

1.3. Hean u 3aaayu JUCHUILUIMHBI — TpeOOBaHMSA K Ppe3yJbTAaTaM OCBOEHHUS
AUCHUIJIMHBI:

Lean ocBOCHUSI AUCHUIJIMHBI:

— OCBOCHHME 3HaHUIl O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTMHE MHpa M METOoAax
€CTECTBEHHbIX HAyK; 3HAaKOMCTBO C HaubOojee BaXHbIMU MAECIMH U  JOCTHKEHUSIMU
€CTECTBO3HAHMSI, OKA3aBILIMMU OIPEAECIAIONIEe BIUIHNE HA PA3BUTHE TEXHUKH U TEXHOJIOTH;

— OBIAJCHHE YMEHHUSIMH MPUMEHSTh TONyYeHHBIC 3HAHUSA ISl OOBSICHEHUS SBIICHUI
OKPY’KAIOIIEr0 MHpa, BOCHPHUATHS HH(OPMAIMM E€CTECTBEHHO-HAYYHOTO U MPOECCHOHATIBHO
3HAYUMOTO  COJICP’KaHUs; pa3BUTHE HWHTEIUICKTyaJbHBIX, TBOPYECKUX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIUICHUSI B XOAE MPOBEACHUS MPOCTEUILINX HMCCIECIOBAHUN, aHAIM3a SIBJICHUM,
BOCTIPUATHS U UHTEPIPETALIUU €CTECTBEHHO-HAYYHON NH(POpMAIUY;

— BOCIUTaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTH II03HAHUS 3aKOHHOW TPUPOIBI U
WCIIOJIB30BaHUS JOCTH)KCHHM €CTECTBEHHBIX HAyK JUIsl Pa3BUTHS ITUBUIM3AIMH W TIOBBIIICHUS
KayecTBa JKU3HH;

— NPUMEHEHHE EeCTECTBEHHO-HAYYHBIX 3HAHUU B MpO(ecCHOHANbHON NEeSATENbHOCTH U
MOBCEHEBHOM JKM3HM i oOecrmeyeHHss O€30MacHOCTH KM3HEICSATEIbHOCTH; TI'PAMOTHOTO
MCII0JIb30BaHUsI COBPEMEHHBIX TEXHOJIOTU; OXPaHbl 3J0POBbS, OKPYKAIOLIEN CPEBI.

3agaum 0CBOECHUSI AUCHUIIMHBI:

— c(hopcupOBaHHOCTH OCHOB IEJIOCTHONM HAYYHOI KapTHHBI MUPA;

— ¢popMUpPOBaHNE TOHUMAHHUS B3aMOCBS3M U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— cOpCUPOBAHHOCTh MMOHUMAHMSI BIUSHUS €CTECTBEHHBIX HAyK Ha OKPY’KaIOIIYIO cpeny,
HKOHOMUYECKYI0, TEXHOJOTUYECKYIO, COLIMATIBHYIO M 3TUYECKYIO c(hephl NeTEIbHOCTH YEI0BEKa;

CO3JlaHUE YCJIOBUW IS Pa3BUTHS HABBIKOB Yy4e€OHOH, MPOEKTHO-HUCCIIEIO0BATEIbCKOM,
TBOPYECKOH JIeATETbHOCTH, MOTUBAIIMH OOYUYAIOIIMXCS K CAMOPA3BUTHIO;

— copcupOBaHHOCTh YMEHHUH aHAIM3UPOBATH, OLICHUBATH, IPOBEPATH HA JJOCTOBEPHOCTD
¥ 000011aTh HAYYHYIO0 HHPOPMALIUIO;



— copcupOBaHHOCTh  HAaBBIKOB  Oe30macHOil  paboThl BO  BpeMs  IPOEKTHO-
UCCIIEIOBATEIbCKOW M AKCIEPUMEHTAILHONW JEATENbHOCTH, IPU HCIOJIB30BAHUU Ja00OpaTOPHOIO
000py1I0BaHUs.

B pesynbraTe 0OCBOGHUS TUCIHUILIMHBI 00YJaIOUIHIACS A0JKEH YMeTh:

- MPUBOANUTH TPUMEPHI AKCIEPUMEHTOB U (MH) HaOMI0AeHUH, 000CHOBBIBAIOIINX:
aTOMHO-MOJIEKYJIIDHOE CTPOEHUE BEIIECTBA, CYLIECTBOBAHME 3JEKTPOMArHUTHOIO TMOJS U
B3aMMOCBSA3b JJIEKTPUUYECKOTO M MarHUTHOTO IIOJIEH, BOJIHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBA
CBETa, HEOOPAaTUMOCTh TEIUIOBBIX MPOIIECCOB, pa30eraHue TalaKTHK, 3aBUCHMOCTb CBOMCTB
BEIIIECTBA OT CTPYKTYPbl MOJIEKYJ, 3aBUCMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT TEeMIIepaTyphl
U KaTalu3aTopoB, KJIETOUYHOE CTpPOEHHE KHUBbIX opraHusmos, poiab JIHK kak Hocurens
HACJIC/ICTBEHHONM HMH(OpMalK, HBOJIOLUI0 JKUBOM MNPHUPOJBI, NPEBPALICHUS HHEPIUU U
BEPOSITHOCTHBIN XapakTep MpPOLECCOB B KUBOW M HEXHUBOW NPHPOJIE, B3aUMOCBA3b KOMIIOHEHTOB
HKOCHCTEMBI, BIUSHUE ACATEIbHOCTH YEJIOBEKA HA SKOCUCTEMBI;

- OOBSICHATh NPHUKIATHOE 3HAUCHHE BaKHEHIIMX JOCTH)KEHUI B  olbusacTH
€CTECTBEHHBIX HAayK JJIs: pa3BUTHS SHEPreTUKU, TPAHCHOPTa U CPEJCTB CBSA3M, IOIYYEHUS
CHHTETUYECKUX MAaTepHajoB C 3aJaHHBIMU CBOHCTBAMH, CO3/aHUS OMOTEXHOJOTHH, JICUECHUS
UHQEKIIMOHHBIX 3a00JI€BaHN, OXPaHbI OKPYXKAIOIIEH Cpeibl;

- BBIJIBUT'aTh TUIIOTE3bI U MpeJylaraTh MyTH UX MPOBEPKH, J1€1aTh BBIBOJBI Ha OCHOBE
9KCHEPUMEHTAIbHBIX JAHHBIX, IPEJICTABICHHBIX B BU€ TpaduKa, TaOIULbI MU TUarpaMMBl;

- paboTaTh € €CTeCTBEHHO-Hay4HOM HHQOpMaiuei, coaeprkamieiicss B cOOOIIEHUIX
CMU, wunHTepHET - pecypcax, HAaydyHO-TONMYJSAPHOH JMUTEpaType: BIAaJeThb METOJaMHU IOMCKA,
BBIJICJIATH CMBICIIOBYIO OCHOBY M OIICHMBATh JJOCTOBEPHOCTh HH(POPMALIUY;

- UCIOJIb30BaTh MPHUOOPETEHHbIE 3HAHUS U YMEHHS B MPAKTUUYECKOH NEesATeIbHOCTH U
MOBCEHEBHOM KU3HU JUISL:

— OLICHKM BJIMSHUS HAa OPTaHU3M YEJIOBEKa 3JEKTPOMArHUTHBIX BOJIH M PaJUOAKTUBHBIX
W3JIyYEHH;

— BHEeprocoepeKeHus;

— 0€3011acHOro UCI0JIb30BAHUS MAaTEPUATIOB U XUMUYECKHUX BEIIECTB B OBITY;

— MNpoQUIAKTUKKM HHQEKIHOHHBIX 3a00JeBaHMMi, HUKOTHUHOBOM, aJIKOTOJBHOW U
HapKOTUYECKOHN 3aBUCUMOCTEN;

— OCO3HAHHBIX JINYHBIX JIEHCTBUI 0 OXPAaHE OKPYXKAIOIIEH Cpebl.

B pe3ynbrare 0CBOGHUS IUCIUILTUHBI O0YYAIOLIUICS J0JIZKeH 3HATh:

€CTCCTB eHHOHaquI)II\/'I METO/ ITO3HaAHU,

3IIEKTPOMArHUTHOE TOJIE,

— 9JIEKTPOMAarHUTHBIC BOJIHBI, KBaHT, YBOMIOLUS BeeneHHoi, O0IbIIIoi B3phIB,

— CoJIHEYHYIO CUCTEMY, TAJaKTHKY,

—  TEepHOAMYECKUH 3aKOH, XUMHUUYECKYIO CBSI3b, XUMHUECKHE PEaKIIHH,

—  MaKpoMOJIeKyIa, OelloK, KaTaau3arop,

— (QepmeHT, kieTka, ruddepeHnuanms KIeTok,

— JHK, Bupyc, 6ronorudeckas 3BOIOIUS,

— OuopazHoobOpa3ue, OpranusM, MOMyJsIIKs, SKocucTeMa, ouocgepa,

—  SHTPOIHS, CAMOOPTaHU3AIIHS;

— BKJAJ BEIUKUX YYEHBIX B (OPMHUPOBAHHE COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTUHBI MUDA.



1.4. PexomeHIyeMoOe KOJHYECTBO YACOB HA OCBOEHHE MPOTrPAMMBbI IMCIUILINHBI:
MaxkcumanbHast yueOHasi Harpy3ka o0ydaromierocs 255 4acoB, B TOM YHCIIE:

— o0si3arenpHas ayIUTOpHAs yaeOHast Harpy3ka oOydaromierocs: 150 gacos,;

— camocTosTeNnbHas paboTa odydaromerocs 75 4acos.



2. CTPYKTYPA Y COJAEPKAHUE YYEBHOM JUCIIUILINHBI

2.1. O6beM yueOHOI TUCHUIITHHBI U BUIBI y4eOHOI padoThI

Bua yueoHoii padoThl KosaunyecTBO 4acoB
MakcumaiabHasi yueOHasi HAarpy3ka(Bcero) 255
O0s3aTesIbHAsi Ay IUTOPHAs yueOHasi HAarpy3Ka(Bcero) 150
B ToMm unce:
JIEKIMOHHBIE 3aHATU 86
[TpakTrueckue 3aHATUS 64
KypcoBas paboTa (IpoeKT) HE IIPEeTyCMOTpPEeHA
CamocTosiTeIbHAsI padoTa o0y4aromerocsi(Bcero) 75

Dopma UTOroBoi arrecraunu — auddepeHunpoBaHHbIN 3a4UeT




2.2. TemaTHYecKHUii JIAH U cOep:KaHNe YUeOHOH AU CHMIIIMHBI

HaumeHnoBanue Copep:xaHue yueOHOI0 MaTepuaJsa, 1adopaTopHble U NpPaKTHYecKue padoThbl, Oobem YpoBeHb
pa3aesioB U TeM CaMOCTOsITeIbHasl padoTa o0y4yaroumuxcs, KypcoBas pador (IIpoeKT) 4acoB OCBOCHUA
1 2 3 4
Tema 1. Coaep:xxaHnue yueOHOTro MaTepHaJia: 1 1
[onsitre PaznooOpasue JKUBBIX OPraHU3MOB, IPUHIIHITEI UX KJIACCU(UKAIIN
«OpTaHusM». IIpakTHyeckoe 3anssTHe Nel cpaBHUTEIbHAS XapaKTEPUCTUKA KMBOTHOM U paCTUTEIbHOM KIETKU 1 2
CaMmocTosiTeibHasi padoTa 00y4alOIMXCs: U3YUYEeHUE JIEKIIMOHHOTO MaTepHuasa 1 2,3
TemaTnka BHeayAMTOPHOI CAMOCTOSITeIbLHOW PadoThI:
Hanucanue pedepata Ha Temy: «PazHooOpa3ne KUBBIX OPraHU3MOBY
Tema 2. Coaep:xxanue yueOHOTro MaTepHaJia: 2 1
Knerounas KneTka - equHuUIA CTPOCHUS U )KU3HEIEATEIbHOCTH OPraHu3Ma.
TeopHs. IIpakTuyeckoe 3ansaTue No2. «CTpoeHUE KJIETKH, OCHOBHBIE OPTAaHOUIBI M X (DYHKITHIY 2 2
CaMmocTosiTe1bHasi paGoTa o0y4arommMXxcs: U3y4eHue JIEKIIMOHHOT0 MaTepHaa 1o Teme 2 2 2,3
TemaTnka BHeayAUTOPHOH CAMOCTOATEJIbHON PadoThl: 3apHUCOBKA KIETKU
Tema 3. Copepxxanue yueOHOro MaTepuaJa: 1 1
Opnoxnerounsie | OIHOKIETOYHBIE U MHOTOKJIETOUHBIC PACTUTEIHHBIE U KHUBOTHBIE OpraHu3Mbl. HekieTounbie popmbl
" KU3HH, BUPYCHI.
MHOTOKIEeTOUYHBIE | [IpakTHyeckue 3anstusi: Ne3 Pemienne 61oornyeckux 3aaq 1 2
OpI'aHU3MBI.
CamocrosiTe/ibHasi padoTa 00y4YalOIIUXCsi: U3YUEHUE JICKIIMOHHOTO MaTeprasa 1 2,3
TemaTuka BHeayIMTOPHOI CaMOCTOSITEILHON PadoThI:
Hanucanue pedepara Ha Temy: «Hekserounsie Gopmbl )KMU3HU, BUPYCHI»
Tema 4. 'amersl u | Coaepaxanue y4eOHOro MaTepuaJia: 1 1
UX CTPOCHUE. ['ametsi u wux crpoenue. OrmnogorBopenue. MuauBuayanbHOe pa3BUTHE MHOTOKJIETOYHOTO
OopraHusMa (OHTOTEHE3).
IIpakTuyeckue 3anaTusi: Ned Penienne 6M010rnyeckux 3aaad 1 2
CamocrosiTesibHAsi padoTa 00y4alIIMXCS: U3yUYCHHE JICKIIMOHHOTO MaTepuana 1 2.3
TemaTnKa BHeayAMTOPHOI caMOCTOSITe/IbHON padoThl: PenieHne GHMONOrHUECKHX 3a/1a4
Tema 5. Conep:xaHnue yueOHOTro MaTepHaJia: 1 1
XUMHUYECKUE XUMHUYECKHUE 3JIEMEHTHI B Opranu3me yenoeka. OpraHnyeckiue M HeOpraHU4eCKUe BeliecTBa




3JIEMEHTHI B IIpakTnueckue 3anaTusi: Ne 5. KoHTponbHas pabota mo TemMe «XUMHUYECKHE 3JIEMEHThl B 2,3
OpraHusme OpraHU3Me YeIOBEKa»
enoBeKa. CaMocrosiTe/IbHAst pafoTa 00y4AI0UMIMXCS: H3YUCHHUE JICKIIMOHHOTO MaTepuaa 2,3
TemaTnka BHeayJIUTOPHOH caMOCTOATEIbHOM padoThl: PernieHue OMOIOrHYECKUX 3a1a4
Tema 6. Coaep:xaHnue yueOHOTro MaTepHaJia: 1
AMUHOKHUCIIOTH U | AMMHOKHUCIIOTHI U Oenku. VX cTpoeHue 1 3HaueHHe B )KUBOM OPraHU3MeE
oenku. Mx IIpakTuyeckoe 3ansaTHE No 6 AMHUHOKHUCIIOTHI U OCJIKH. 2
CTPOEHHE U C : 53
snateme B oy | CAMOCTOATEIbHAS paﬁoTz}l o0yyaromuxcs: U3yUeHHe JEKIMOHHOTO MaTepuaia ,
opranm3Me TemMaTHKa BHeayAMTOPHOI CAaMOCTOSITeIbHON PadoThI:
Hanucanue pedepara Ha Temy: «CTpoeHHE ¥ 3HAYEHUE aMUHOKHUCIIOT B )KHBOM OPT'aHU3ME)
Tema 7. Conep:xanue yueOHOro MmaTepuaJa: 2,3
VYrneBosl Kak VYreBo/ibl Kak OCHOBHOM MCTOYHUK dHEPIUH B OpraHuzme. MoHOcaxapHbl U IOJIMcaxapuabl
OCHOBHOH IpakTuyeckne 3ansitusa: No 7. Pemenune reneTndeckux 3aaad 2,3
MCTOTHHUK SHEPIUH " apocTosTe b HAS padora o0y4aromuxcs: U3y4yeHue JIEKIIMOHHOI0 MaTepuaa 2,3
B Oprafusme. TemaTuka BHeayIMTOPHOI caMOCTOSITEILHOMH PadoThI:
Hanucanue pedepara Ha TeMy: «YTII€BOJIbl KAK OCHOBHOM HCTOYHUK SHEPTUH B OPTaHU3ME)
Tema 8. Copepxanue yueOHoro marepuasna: JKupsl B opranusme. CTpoeHHe, 3HaUEHHE. X OJIECTEPUH. 2,3
O;If;f;;e. IpakTuyeckue 3anaTus. Ne 8. Pemenne Onosornyeckux 3aaad 2,3
CamocrosiTe/ibHasi padoTa 00yUYalOUIUXCsI: U3YUEHUE JICKIIMOHHOTO MaTepuaa 2,3
TemaTuka BHeaAyITMTOPHOI CaMOCTOSITEIbHON PadOThI:
Hanucanue pedepara Ha Temy: « JKupbl B opranuzme»
Tema 9. Copepxxanue yueOHOro MaTepuaJa: 1
Burtamusbl v ux | ButamuHBI M MX ydacTue B 0OOMeHe BelecTB. BuTaMMHBI B TPOAYKTaX MUTAHUS.
ydacTHe B OOMeHe IIpakTuyeckue 3ansaTus: Ne9. 2
BEIIECTB. JlaGoparopHas pabora «Onpexnenenue cogepxanus BUTaMuaa C B HaITUTKax».
Butamunsl B CamocrosiTeibHAas padoTa 00y4alOIMMXCs: U3YUECHHE JIEKIIMOHHOTO MaTepraia 2,3
MIPOAYKTax TemaTnka BHeayAUTOPHOM CAaMOCTOATEIbHON pa0doThl: [10ArOTOBUTHCS K TECTAM
MIUTaHUSI.
Tema 10. Conep:xxanue yueOHOro MaTepuaJia: 1
MumnepanbHble MumnepanbHble BEIIECTBA B POAYKTax MIUTaHUs, MUIIEBbIE J00aBKH.
BEILIECTBA B COanaHcupoBaHHOE NUTAHUE.
MIPOAYKTax IIpakTnyeckue 3auaTusi: NelO. CocTaBieHne JHEBHOTO MEHIO. 2




MIUTaHUs, CaMocTosiTe1bHasi padoTa 00y4alOIMXCs: U3yUYEeHUE JIEKIIMOHHOIO MaTepHuasa 2,3
TemaTuka BHeayIMTOPHOIi caMOCTOsITeIbHON padoThl: [loBTOpEHNE N3yUyEeHHOr0 MaTepuaa
Tema 11. Coaep:xxaHue yueOHOTro MaTepHaJia: 1
Cucrema CucremMa OpraHu4ecKoro MUpa U €e OCHOBHBIE CHCTEMATHYECKHE KaTeropuu (Kiaccu(ukanmm)
OpPraHU4eCcKOro IpakTuyeckue 3ansitusi: Nell. BelsBiieHHe U3MEHYMBOCTH Yy 0COOEH OHOTO BUAA 2
Mupa. CamocrosiTeibHAas padoTa 00y4alOMIMXCS: U3YUYCHUE JIEKIIMOHHOTO MaTepralia 2,3
TemaTnka BHeayAUTOPHON caMOCTOATEIbHON padoThl: Pemenne 6uonmornueckux 3aaad
Tema 12. Copaepxxanue yueOHOro MaTepuaJa: 1
[Tpeanoceuiku 1 | [IpennochIky U IBUKYIIKE CHIIBI SBOJIONMU. Pe3ynbTaT 3BOIIONMU: aJanTalus, BUA000pa3oBaHue,
JBUXKYIIUE CUJIBl | MHOrooOpa3ue OpraHuyeckoro Mupa, BoiMupanue. MIckyccTBeHHbIN 0TOOp M ceNeKIus
IBOJIIOLIMH. IIpakTnyeckue 3auaTusi: Nel2. JIBIOKYyIIME CUIIBI 3BOJIOLUU 2
CaMmocTosiTe1bHasi padoTa 00y4alOIMXCS: 3YUYEeHUE JICKIIMOHHOTO MaTepHuasa 2,3
TemaTuka BHeayIMTOPHOIi caMOCTOSITeIbHON padoThl: PenieHne 61oI0Ornyeckux 3aaau
Tema 13. Copepxanue y4eOHOro MaTepuaJa: 1
Onenka OrneHKa pa3IMYHBIX TUIIOTE3 MPOUCXOXKAEHUS KU3HU. [IponcxoxkaeHne u 3BOIOI S YEJIOBEKa.
Pas3INYHbIX IIpakTnyeckue 3auaTusi: Nel3. [IporcxoxeHne yenoBeka 2
TUIOTE3 CamocrosiTeibHass padoTa 00y4YalOMMXCsi: U3YUCHHE JIEKIIMOHHOTO MaTepralia 2,3
NPOUCXOXKACHUS | TemaTHKa BHeayIMTOPHOM caMoCTOATe/IbHOI padoThl: Perienne 6Monornyeckux 3agay
KU3HU.
Tema 14. Copnepxanue y4eOHOro MaTepuaJa: 1
Okosorudeckue | Jkojoruueckue (axrtopsl. [IpucrnocoOneHre opraHu3MOB K BIHMSHUIO PA3IMYHBIX SKOJIOTMUECKHUX
(baxTophl. (bakTOpOB.
IIpakTuyeckue 3anaTus: Neld, BnusiHue sxonorndeckux (pakTopoB Ha OPraHu3M 2
CamocrosiTeibHAs padoTa 00y4arlOIMXCsi: U3YUECHHE JIEKIMOHHOTIO MaTepuaa 2,3
TemaTnka BHeayAUTOPHON CaMOCTOATEIbHON pa0doThl: [loaroToBUTHCS K TECTaM
Tema 15. Copepxxanue y4eOHOIro MaTepuaJa: 1
Xapaktepuctuka | XapakTepuCTHKa BHJIOBOM M IPOCTPAHCTBEHHOM CTPYKTYpbl 3KocHCTeMbl. llumieBbie CBsA3M B
15591 (0):10) @74 sKocucTeMe. CaMoperyssius B 9KOCUCTEMAX, UX pa3BUTHE U CMEHA.
npoctpaHcTBeHHO | [IpakTuyeckue 3ansaTusi: NelS. BiusiHue sxonorudeckux GakTopoB Ha OPTaHU3M 2
1 CTPYKTYPBI CamocTtosiTeibHAas padoTa 00y4alOIMXCs: U3YUEHHE JIEKIIMOHHOTO MaTepralia
IKOCHCTCMBI. TemaTnka BHeayJIUTOPHOH CaMOCTOSAATEIbHOM padoThl: PernieHne OMOIOrHYecKux 3a1ad
Tema 16. Copepxxanue yueOHOro MaTepuaJa: 1
Pons sxuBoro Ponp sxuBOTO BemecTBa B KpyroBopote BemiecTB B Ouocdepe. ['mobanpHbie n3MeHeHus1 B ouochepe
BELIECTBA B O] BIMSIHUEM JeSITeIbHOCTH YenoBeka. IIpobiaembl ycToitunBoro pa3zsutus Ouochepsl
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KpYroBOpOTE IpakTuyeckue 3ansiTus: Nel6. Ponb s)xuBOTo BemiecTBa B KpyroBOpoTe BEIIeCcTB B Orochepe. 1 2
BELIECTB B CamocTtosiTeibHAs padoTa 00y4arlOIMXCsi: U3YUECHHE JIEKIMOHHOTO MaTepraia 2
ouocdepe. TemaTnka BHeayJIUTOPHOH CaMOCTOAITeIbHOM padoThl: PernieHne OMOIOrHYeCKUX 3a1a4
Temal7. Conep:xaHue yueOHOTro MaTepHaJia: 2 1
Bopna Bokpyr Hac. | Boga Bokpyr Hac. @u3nMYecKUe U XMMHYECKHE CBOWMCTBA BOABL. PacTBOpeHME TBEPABIX BEIIECTB U
ra3oB. MaccoBasi 1011 BeIIeCTBa B paCTBOPE KaK croco0 BhIPAKEHHsI COCTaBa pacTBOpa
IpakTuyeckne 3ansiTusa: Nol7. Pemenue 3a1a4 mo KOHIEHTPAIIMU PaCTBOPOB. 2 2
CamocrtosiTeibHAas padoTa 00y4alOMMXCs: U3YUCHHE JIEKIMOHHOTO MaTeprala 2 2,3
TemaTuka BHeayIUTOPHOIi CaMOCTOSITEIbHON PadoOThI:
Hanucanue pedepata Ha Temy: «DPHU3HMUECKUE U XMMUYECKHE CBOWCTBA BOJBI»
Conep:xanue yueOHOro marepuasa: BoaHbie pecypcbl 3eMild. 2 1
Temal8. IpakTnyeckue 3ausaTus: Nel8. Msmepenne pH pactBopos 2 2
Bonasbie pecypcsl | CamocTosiTeabHast padoTa 00y4aloIMXCsi: M3yUeHHE JEKIMOHHOTO MaTepraa 2 2,3
3emun. TemaTuka BHeayIUTOPHOIi CaMOCTOSITEIbHON PadoOThI:
Hanucanue pedepata Ha Temy: «DPHU3HMUECKUE U XMMUYECKHE CBOWCTBA BOJIbI»
Temalo. Copepxanue yueOHoro marepuana: XUMHYECKHNA COCTaB BO3yXa. 1
XUMHUYECKHAH IIpakTuyeckue 3anaTus: Nel9. Pemenue 3amau 1
COCTaB BOSAYXA. [ CamocTosiTebHasi paGoTa 00y4AIOIIMXCS: H3yUCHUE JICKIIMOHHOTO MaTepHaa 1 2,3
Tema 20. Copepxxanue y4eOHOro MmaTepuaJa: 1 1
Mexannueckoe | MexaHu4ecKoe ABM)KEHHE, €r0 OTHOCUTEIbHOCTh. 3aKOHBI TuHAMUKU HploTOHA.
JBUKEHUE. IIpakTuueckue 3ansiTusi: Ne 20. Pemenue 3anau 1 2
CamocrosiTe/ibHasi padoTa 00y4alIIUXCsi: U3YUEHUE JICKIIMOHHOTO MaTeprasa 1 2,3
Tema 21. Conep:xxanue yueOHOro MaTepuaJia: 2 1
Cunel B ipupoae: | Cuibl B IpUPOJIE: YIPYTOCTh, TPEHHUE, CHIIA TSKECTH. 3AKOH BCEMUPHOTO TATOTEHUS
YIPYrocTh, IIpakTuyeckue 3anaTus: Ne 21 JlaboparopHas pabora 2 2
TpPEHHE, CUIIA VccenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT Beca Tella
TSDKECTH. CamocrosiTesibHAsi padoTa 00y4ar0IIMXCS: U3yUYCHHE JICKIIMOHHOTO MaTepuana 2 2,3
TemaTuka BHeayIMTOPHON CaMOCTOSITeIbHOM padoThl: Pemenue 3amau.
Tema 22. Coaep:xxkaHnue yueOHOIro MaTepHaJia: 1 1
WNmnynec. 3akoH | Mmnynbce. 3aKkoH cOXpaHEHUsI UMITYJIbCa U PEAKTUBHOE JBUKECHHE
COXpaHEHUs IpakTuyeckue 3ansitus: Ne 22. Perenue 3ama4 1 2
MMITyJIbCa U CamocTrosiTe1bHAsA padoTa 00y4alOIMXCSI: N3YUEHHE JIEKIIMOHHOTO MaTepraiia 1 2,3
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PEaKTUBHOE TeMaTuka BHeayIMTOPHOI caMOCTOSITeJIbHOM padoThl: Pemienue 3amay
JIBUKEHHE
Tema 23. Coaep:xxaHue yueOHOTro MaTepHaJia: 1
[TorenumaneHas u | [loTeHIManbHas M KUHETUYECKAs YHEPTHsl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUn
KHMHETHYeCcKas IIpakTuyeckue 3ansatusi: Ne 23. Pemenue 3a1au 2
SHEPTHUS. CamocrosiTe/ibHasi padoTa 00yUalOIIUXCSI: U3YUCHUE JICKIIMOHHOTO MaTepHaia 2,3
TeMaTuka BHeayIMTOPHOI CaMOCTOSITEJILHOM padoThl: Perienue 3a1a4
Tema 24. Conep:xanue yueOHoro marepuana: Padora 1 MOITHOCTD. 1
Pabota u IIpakTnuyeckue 3anaTus: Ne 24 Pemenue 3a1au 2
MOIIHOCTb. CamocrosiTesibHAs padoTa 00yYalOMIMXCS: U3YUCHHE JIEKIIMOHHOTO MaTepualia 2,3
TemaTuka BHeayIMTOPHOIi caMoCTOsITeIbHON padoThl: Pemenue 3amau
Tema 25. Coaep:xxanue yueOHOro MaTepuaJia: 1
Mexannueckue | Mexanuueckue xonebanus. [lepron u yacrora konebannii. Mexanndeckne BoJHbI. CBOMCTBA BOJH
KoJIe0aHus. IpakTuyeckue 3ansitusa: Ne 25. Pernenue 3amau 2
CamocrosiTe/ibHAsA padoTa 00yUalOIIUXCSI: U3YUCHUE JICKIIMOHHOTO MaTepHasa 2,3
TemaTuka BHEAyIMTOPHOI CaMOCTOSITeIbHOM padoThl: PemieHue 3anau
Tema 26. Coaep:xxanue yueOHOTro MaTepHaJia: 1
TeruoBoe TemoBoe nBmxkeHue. Temneparypa Kak Mepa CpeJHEN KHHETUYECKON SHEPTUH YAaCTHUIL.
JBIDKEHUE. IIpakTuuyeckue 3ansiTusi: Ne 26. Pemenne 3amau 2
CamocTtosiTeibHAsA padoTa 00y4alOMMXCsi: U3YUCHHE JIEKIIMOHHOTO MaTepralia 2,3
TemaTuka BHEAyIMTOPHOI CaMOCTOSITEILHON Pa0OThI:
Hanucanue pedepara Ha Temy: «TemnoBoe ABIKEHNUE YaCTUID
Tema 27. Copepxxanue yueOHOro MaTepuaJa: 1
DJIEKTpUYECKUE | DJIEKTPUUYECKUE 3apsi/ibl U UX B3aUMOACHCTBHUE. DJIEKTpUUecKoe mose. [[poBoIHUKH U U30JISITOPHI B
3apsi/ibl U UX IIEKTPUYECKOM I10JIE.
B3aumoencTeue. | [lpakTuyeckue 3ansatusi: Ne27 Pemenue 3amaq 2
CamocTtosiTeibHAs padoTa 00y4alOIMXCs: 3YUECHHE JIEKIMOHHOTO MaTepralla 2,3
TemaTnka BHeayAUTOPHON CAaMOCTOATEIbHON pa0doThl: Pemenue 3aga4
Tema 28. Copepxxanue yueOHOro MaTepuaJa: 1
[TocTrossHHBIM ITocTosiHHBIN 35IeKTpUYecKril TOK. Cuila TOKa, HapsHKEHUE, AIEKTPUIECKOE COMPOTUBIIEHHUE.
ANEKTPUUYECKUI IIpakTuyeckue 3anatus: Ne28 Pemenue 3amau 2
TOK. CamocrosiTesibHAsi padoTa 00y4aOIIMXCs: U3yUYCHHE JICKIIMOHHOTO MaTepuana 2,3
TemaTuka BHeayIMTOPHOI caMOCTOsITeIbHON padoThl: Pemienue 3agau
Tema 29. Conep:xanue yueOHOTro MaTepHaJia: MarsuTtHoe 1oJje ToKa 1
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MarnautHoe nosie | [IpakTuuyeckue 3ansaTusi: Ne29 Pemenue 3amau 2 2
TOKa
CamocTtosiTeibHAs padoTa 00y4alOIMXCsi: U3YUEHHE JIEKIMOHHOTO MaTepralia 2 2,3
TeMaTuka BHeayIMTOPHOI caMOCTOSITeJIbHOM padoThl: PelieHue 3a1ay
Tema 30. Copepxxanue y4eOHOro MaTepuaJa: 1 1
DNEeKTPOMArHUTHHI | DJIEKTPOMarHUTHbIE BOJNHBI. CBET Kak 3JeKTpOMarHuTHas BosiHA. MuTepdepenuus m mudpaxmus
€ BOJIHBI. CBETA.
IpakTuyeckne 3ansitusi: Ne 30 Pemenue 3amau 1 2
CamocrosiTesibHAs padoTa 00yYalOMIMXCSi: U3YUCHHE JEKIIMOHHOTO MaTepualia 2,3
TemaTuka BHeayIMTOPHOIi caMoCTOsITeIbHON padoThl: Pemienue 3a1au
Copepxxanue y4eOHOro MaTepuaJa: 2 1
Tema 31. OneKTpoMarHuTHbIe BOJIHBL. CBET Kak 3JIEKTpOMarHuTHas BojiHA. MHTepdepeHuus u audpakuus
®ortorppexkr m | CBCTA.
KOPILYCKYJISIDHBIE HpaKTI/IqCCKI/Ie 3aHATUA: KOHTPOJIbHAA pa60Ta 2
CBOKICTBA CBETA. | CamocTOSITEIbHAS PaGoTa 06yUaOMMXCS: H3ydeHHE JICKIMOHHOTO MaTepHaa 2,3
TemaTnka BHeayAUTOPHOH CaMOCTOATEIbHOM pa0doThl: Pemienue 3agau
JAu¢pepeHupoBaHHbIN 324€T: 2
Bcero: 225

Jist XapakTepUCTUKU YPOBHS OCBOEHHSI yUeOHOTO MaTepraa UCIOIb3YyIOTCS CIEAYIOIe 0003HaYeHUS:

1. — o3HaKOMUTEINBHBIN (y3HAaBaHUE paHEEe U3yYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE IEATEIFHOCTH IO 00pa3Ily, HHCTPYKIIUH HIIH ITOJT PYKOBOJCTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSTEIILHOE BBIIIOJHEHHE JAEATEIIbHOCTH, pellieHHe MPOOIEeMHBIX 3a7ay).
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2.3. IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT — He NMPeTyCMOTPEHBI.

2.4. TlpumepHasi TeMaTHKA pedepaToB:

O© 00 NOoO Ui D W N K

10
11

. Pa3HooOpasue KUBbIX OPraHU3MOB»

. Hexnerounsie popMBI )KU3HHU, BUPYCHI.

. CrpoeHue 1 3HaYEHHE aMUHOKHCIIOT B )KMBOM OpPTaHU3ME.
. YTIIeBObI KAK OCHOBHOM MCTOYHHUK YHEPTUU B OpraHU3Me.
. Kupsl B opranusme.

. Pu3nyeckue U XMMUYECKHE CBOMCTBA BOJBI.

. TerioBoe JBMKEHUE YaCTHILI.

. BausHue MyTareHoOB Ha OPraHu3M YeJIOBEKA.

. 3HaUEHUE IeHETUKHU U1 MEAULIHBI

. Camoperynsnusi B 5KOCUCTEMAX, UX pa3BUTHE U CMEHA.
. 'moGanpHble n3MeHeHus B Onocdepe moJ1 BIUSHUEM IESITEILHOCTH YeTIOBEKa.

2.5. IlpumepHblii nepevyeHb BONPOCOB K AU depeHIIIPOBAHHOMY 3a4eTy

1.

Kerka — CAMHUIAa CTPOCHHUA U JKU3HCACATCIbHOCTH OpraHru3ma. Knerounas TCOPUA

CTPOCHUA OpraHru3ma.

2.

0 3 N L W

9.

10.

Ponb B keTke HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB.

. Monekyna JIHK — Hocurens HaciencTBeHHONW HHPOPMALIUH.

. Jlenenue KIETKN — OCHOBA POCTA, Pa3BUTHS U Pa3MHOKEHHSI OPTaHU3MOB.

. CTpoeHue KIIeTKU: OCHOBHBIE OPraHOU/Ibl U UX (PYHKIIHH.

. OHOKJIETOUHBIE U MHOTOKJIETOUHbIE PACTUTEIbHBIE U KUBOTHBIE OPraHU3MBI.
. Hexnerounsie ¢hopmsl sxu3Hu. Bupycsl.

. Pa3aMHOXeHMe opraHu3MoB, ero (opMbl U 3HAUEHUE.

[Tepuonnueckas cucrema 1. 1. Menneneena.

9JICMCHTOB.

11

12.
13.
14.
15.
16.
17.

. IIpupoia XMUMHUYECKOM CBA3HU.

KoBaneHTHas CBA3b: HEMOJISIPHAS U MTOJSIPHAS.

Honnas cBsi3b. KaTHOHBI M aHUOHBI.

MerTtannaryeckas CBS3b.

Bonoponnas cBA3s.

Kpucrannmueckue peieTky BEUIECTB C pa3IMUHbIMU BUJIAMH XUMUYECKON CBSI3U.
WcTopust atoMuctudecknx yueHuil. HaOnroaeHus ¥ OMBITHI, TOATBEPKIAIOIIIE

ATOMHO — MOJICKYJIIPHOC CTPOCHUC BCIUICCTBA.

18
19
YacTHll.

. Macca u pazmepbl MOJIEKYIL.
. TeruoBoe nBuxkenHue. TemnepaTrypa, Kak Mepa cpeiHeld KHHETUYECKOW SHEPTUn

CBs3b MECKAY CTPOCHHUEM SHGKTpOHHOﬁ 000JIOUKH aTOMa ¥ XMMHYECKUMH CBOMCTBAMU

20. O0psacHeHUE arperaTHbIX COCTOSIHUM BelllecTBa U (Pa3oBbIX MEPEX0JA0B MEXK1y HUMH Ha

OCHOBE aTOMHO — MOJIEKYJISIPHBIX IIPEICTABIICHUN.

21

. Monens uneanbHoro rasa. Csizb MEXAY JaBJICHUEM U CPEAHEN KMHETUYECKOU

SHEPrueu MOJIEKYJI rasa.

22

. PaGora rasa.
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3. YCJIOBUS PEAJIU3AIIMU TIPOTPAMMBI YUEBHOM JUCHUILINHBI

3.1. [as peanu3anuum NPOrpaMMmbl  Y4eOHOH JUCUHMILIMHBI JOJKHbI ObITh
NpeayCMOTPEHBI ClIeAyIolIe CreliaabHble OMeeH s :

KaGuHer conuajibHO-)KOHOMHYECKHUX THCIHHUILIAH, OCHAIICHHBIM 000pyHZOBaHHEM U
TCXHUYICCKUMU CPCACTBAMU 06yT-IeHI/I$II

Kommiekr yuyeOHo# MeOenu:

ydeHu4eckue croiibl — 14 mir.,

CTyJbst — 28 1mIT.,

npernoiaBaTeNbCKuit cron — 1 mr.,

nocka yueOHas — 1 mir.,

TpuOyHa Manas — 1 mT.

Harasignele cpeacTBa o0yueHus:

KOMIUICKT Y4eOHO-HAINISAIHBIX TOCcOoOMid (TUIakaThl, pa3gaTovHbld marepuan) — 12 mr.,
KOJUJICKIMSI CIIOBApeil pPyCCKOTO Si3bIKa — 4 IIT., KOMIUIEKTHI y4eOHO-HATIISTHOTO 000pyIOBaHHUSA,
pabouas nporpaMma JUCHUTLTAHBI, (POH]IBI OLIEHOYHBIX CPE/ICTB.

Texnnuyeckue cpeacTBa odydeHusi: HOyTOyk — 1 mT., pabodyee MECTO MPErnoaaBaTes,
NIEPCOHAIBHBIN KOMIIBIOTEP C MOJAKIIOYCHUEM K ceTu «MHTepHEeT», MePeHOCHOE MYJIbTUMEINHHOE
o0opynoBaHue (BHACOMPOEKTOP, IKPaH, KOJIOHKK) — 1 mIT.

IIporpammHoe obecnieuenne 0o1ero u mpogeccuoHAIbLHOT0 HA3HAYEHUSI:

Microsoft Office Professional Plus 2016 Russian Academic OLP 1 License No Level,
Microsoft WINHOME 10 Russian Academic OLP 1 License No Level Legalization Get Genuine,
Microsoft Windows Professional 10 Sngl Upgrade Academic OLP 1 License No Level, Adobe
Reader, Google Chrome.

3.2. HUndopmanuonHoe odecrneyeHue peaau3aluy NporpaMmbl

[lepeuens pexkoMeHAYEMBIX Y4YEOHBIX H3HaHW, VHTEpHET-pecypcoB, IOMOIHUTEIHHON
JUTEPATyPhI

3.2.1.0cHoBHas JquTEparTypa:

1. EcrectBo3Hanue: YueOHoe nmocodue / O.B. ApytionsH, O.E. Caenxo, T.I1. Tpymuna. —
M.: KuoPyc, 2019. — 365 c. — Tekcr: snekrponusiii. — URL: https://www.litres.ru/olga-
arutunyan/estestvoznanie-11653217.

2. EcrectBo3nanme: YueOHoe mocobue / A.A. Ileremun, A.C. bpennep, T.B.I'aeBa. — M.:
KuoPyc, 2020. — 66 c¢. — Tekcr onektponnsiii. — URL: https://www.litres.ru/a-1-
petelin/estestvoznanie/.

3.EcrecTBo3Hanue: reorpadusi, Ouonorus, sxonorus. YuedHoe nocodue ans CIIO / T.M.
CwmupnoBa, M.C. CmupnoBa, M.B. HexmonoBa — Mocksa: FOPAWT, 2020. — 272 c¢. — URL:
https://www.litres.ru/marina-smirnova-1662/estestvoznanie-geografiya-biologiya-ekologiy-
55522123.

3.2.2.JlonoJHUTEIbHAS JTUTEPATypa

1. EcrectBo3nanue: YueOnoe mocoome / I'.H. Kyszsmenko, I'.Il. Otronkumit. — M.:
IOPAWT, 2017. — 381 c. - (CITIO). — ISBN 9785534022667. — URL: https://www.litres.ru/gennadiy-
otuckiy/estestvoznanie-uchebnik-i-praktikum-dlya-spo-22809371./

2. EcrectBo3nanue 2-¢ u3a. YueOHuk u npaktukym s CI1O / T.M. Cwmumpnosa, M.C.
CmupHoBa, M.B.HexmomoBa — Mocksa: FOPAMT, 2018. — 333 c¢. — (CITIO). — ISBN
9785534094954 — URL: https://www.litres.ru/marina-smirnova-1662/estestvoznanie-2-e-izd-
uchebnik-i-praktikum-37391
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3.2.3. Hurepuer-pecypcni: Ilepeuenr HMHTepHeT-pecypcoB, HeOOXOAUMBIX IJIsi
OCBOEHHSI THCIMIIJIHHBI

Jlns  ocymiecTBiIeHHs 00pa30BaTENbHOTO TIpoIllecca IO TUCIHHIUIMHE, HCHOJIb3YIOTCS
CJIEYIOIINE AJIEKTPOHHBIC OMbMoTedHbie cucteMbl (ObC):

1. https://znanium.com/

2. http://urait.ru//
3. https://e.lanbook.com/
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOM JTUCIIUILJINHBI

KouTtpoas u  oueHka

pe3yJIbTaToB

OCBOCHUA JUCHUITIIMHBI

OCYIICCTBIIAACTCA

MpernojiaBaTelieM B TMIPOLIECCEe MPOBEACHUSI MPAKTHUUECKUX 3aHATUA M JTa0OpaTOpHBIX pPadoT,

TECTUPOBAaHUsA, a TAKXC BBIIIOJHCHUA O6y‘laI-OH_[I/IMI/IC$I HHIWBUYaJIbHBIX SaﬂaHHﬁ, IIPOCKTOB,

HUCCIIENOBAHUN.

PesyabTaThl 00yueHus
(0OCBOCHHBIE YMEHHSI, YCBOCHHbIE 3HAHNS)

®opMBI M METO/bI KOHTPOJIA M OLEHKH
pe3yJibTaToB 00y4eHHs

B pe3ynbpraTe 0CBOEHMSI TUCIUILUIMHBI 00Y4aIOIUICS J0JKEeH YMeTh!

— IlpuBoauTh npuMepsl SKCHEPUMEHTOB U
(w)  HaOmOAEHWH, OO0OCHOBBIBAIOIIUX:
aTOMHO-MOJIEKYJISIPHOE CTPOCHME BEIIECTBA,
CYyILIECTBOBAaHUE 3JIEKTPOMAarHUTHOTO MOJs U
B3aUMOCBSI3b AJIEKTPUICCKOTO U MAarHUTHOTO
MOJIEH, BOJHOBBIE U  KOPIYCKYJIAPHBIE
CBOICTBa CB€Ta, HEOOPATUMOCTH TEIIOBBIX
MIPOLIECCOB, pa3beranue TaJIaKTHK,
3aBUCHMOCTb ~ CBOMCTB  BeIIECTBA  OT
CTPYKTYPbI MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW peakuuu OT TeMIlepaTypbl |
KaTaJln3aTOpPOB, KJIETOUHOE CTPOCHUE KUBBIX
oprauu3moB, poub JIHK kak Hocurens
HACJIEICTBEHHOW WH(GOpPMAIUHU, SBOJIOIHIIO
JKUBOW TPHUPOJIbI, MPEBPAILIECHUS SHEPTHUU U
BEPOSITHOCTHBIA ~ XapakTep MpOLECCOB B
JKUBOM W HEKHUBOW IIPUPOJIE, B3aUMOCBS3b
KOMIIOHEHTOB SKOCUCTEMBI, BIIUSIHUE
JIEATEIIbHOCTH Y€JIOBEKA HA SKOCUCTEMBI;

— Pe3ynbTaThl BBINOIHEHUS pa3padOTKu
cxeM (Tabuwi)

— Pe?)y.]'IBTaTBI BBIIIOJIHCHUA TCCTUPOBAHUA

— Pe3ynbTarhl BHINOJHEHUS TPAKTUYECKHUX
3aHATUU

— PCSYHBTaTI)I BBITTIOJTHCHHSA MTPAKTHYCCKUX
3aHATHI 110 PCHICHUTIO 3a4a4

—  OOBACHATH MIPUKIIATHOE 3HaUEHUE
BaXXHENIINX JOCTHKECHUNA B 00J1aCTH

— PeBy.]'IBTaTBI BBITIOJIHCHUS TECTUPOBAHU A

B pe3yibTaTe OCBOCHUA JUCHUIIIIMHBI 06y‘13IOH.IPII>iCH JOJI’KE€H 3HATD.

CMbICI  TOHATHM:  €CTeCTBEHHOHAYYHBIN
METO/l TO3HaHUs, 3JIEKTPOMAarHUTHOE IOJe,
AIIEKTPOMArHUTHBIE BOJIHBI, KBAHT, SBOJIIOLUS
Bcenennoii, OGonbmoil B3pbB, CosHeuHas
cUCTeMa, TallaKTHKa, MEePUOJANICCKHIA 3aKOH,
XUMHUYECKasl CBS3b, XUMHUECKas peaxius,
MaKpOMOJIeKyIa, 0enok,  KaTajJuzarop,
depmenT, kineTka, TuddepeHranus KieTok,
JIHK, Bupyc, Ouonorumyeckass 3BOJIOLHUA,
O6uopazHooOpaszue, OpraHu3M, MOMYJISINA,
sKocucTeMa, buocdepa,

Pe3ynbTaThl BEIOTHEHUS PAKTUYECKUX
3aHATUN

PesyanaTH BBITIOJIHCHUS TECTUPOBAHU

Pe3ynbTaThl BEINOIHEHUS UHANBUIYaIbHbBIX
3aJIaHUMN

Bxiiag Benukux ydeHbIX B (popMupoBaHUE
COBPEMEHHOM €CTECTBEHHO-HAY4YHOI
KapTUHBI MUDA.

Pe3ynbTaThl BEIOJIHEHUS TECTUPOBAHUS
Pe3ynbTaThl BEINOJHEHUS HHANBUATYaTbHBIX
3aJIaHUHN
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