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PaGouas mnporpamma cocraBieHa C ydeToM (heAepaJbHOrO TIOCyIapCTBEHHOIO
00pa30oBaTENILHOTO CTaHAapTa CpeIHEro Nnpo(ecCHOoHaIbHOIO OOpa3oBaHUS IO
cnenuansHoctd 44.02.01 omkoabHOoe 00pa3oBaHue, YTBEPKIACHHOTO MPUKA30M

MunucTtepcTBa oOpazoBaHus U Hayku Poccuiickoit ®enepanun ot 27 OKTAOps
2014r. Nel351.

PaGouass mporpamma mpemHa3zHadeHa MJIs TPENoJaBaHWs  OOMMX  y4eOHBIX
JUCIHUILIAH 0011e00pa30BaTeNbHOTO KA 00YUYAIOUIMMCS OYHOU POpPMBI 00yUICHHUS
no criermanbHOCTH 44.02.01 JomkoabHoe 00pa3oBaHme.

Opranu3zanus-paspadorunk: YactHoe mpodeccuoHanpHoe 00pa3oBaTEIbHOE
yupexaenue Komnemx «CoBpeMenHas mkoia Ou3Heca», ropoll by 1eHHOBCK.

Pa3zpa6orumk: Kouyaruna JI.U., npenonaBarens punuana Komnemxka.

Pabouasi mporpamma paccMoTpeHa M 0J00peHa Ha 3acCelaHUM IMKIJIOBOMU
METOJIMYECKOM KOMHUCCHUU €CTECTBEHHO — HAYUHBIX JUCLMILINH.
ITporokos Ne 10 ot 22 mas 2023 roga
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1. MACHOPT MPOI'PAMMBI YUEBHOM JTUCHUIIJIMHBI
OVY/.11 ECTECTBO3HAHUE

1.1. O6aacTh NpUMEHEHUS] TIPOTPAMMBI

PaGouas  mporpamma yuebHou auciuuinasl OY][.11 EctecTBo3HaHue
ABJISIETCA YaCThlO  MPOrpamMMbl MOATOTOBKHU CIEHHAINCTOB CPENHETO 3BEHA B
cootBeTcTBHH ¢ DI'OC 1o cnennanbHoctn 44.02.01 [omkoasHoe 0Opa3oBaHuUeE.

Pabouast mporpamma y4eOHOW TUCIUIUIMHBI MOXKET OBITh HCIIOJIB30BaHA B
JOTIOJIHUTEILHOM — NMPO(ECCUOHANIBHOM  00pa30BaHMM B paMKax peaau3aiuu
IporpamMm NepenoAroToBKH kaapos B yupexaeHusx CIIO.

1.2. MecTo JIMCHUILVIMHBI B  CTPYKType MNporpaMMbl IOATOTOBKH
CIeNUAJINCTOB cpeaHero 3BeHa. yueOHas aucruiuimHa OVYJ[.11 EcrecrBo3nanme
OTHOCHUTCS K O0IIUM Y4E€OHBIM JTUCHMILUIMHAM 00111€00pa30BaTeIbHOTO IIUKIIA.

1.3. Hean u 3agayd AUCUMILVIMHBI — Tpe0OBaHMS K pe3yJbTaTam
OCBOCHUSI TUCHUILIHHBI:

Ienn ocBOCHUS AUCHHUIIUHBI:

— OCBOCHHME 3HaHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE MHUpa U
METO/aX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoyiee€ BaXXKHBIMU HJIECIMH U
JTOCTHXKEHHUSIMU €CTECTBO3HAHUS, OKA3aBIIMMHU OIPEACIIAIONIEE BIUSHUE HA PA3BUTHE
TEXHUKU U TEXHOJIOTUI;

— OBJIQJICHUE YMEHUSIMHU MPUMEHATH MOJIYYEHHbIE 3HAHUS JJI1 OOBSICHEHUS
SIBJICHUN OKPYKAIOLIEro MUpa, BOCIPUATUS MH(OpPMALUKM €CTECTBEHHO-HAYYHOI'O U
npo(eCcCHOHANBHO  3HAYMMOIO  COJIEp)KaHWs;  pa3BUTUE  HUHTEIEKTYyallbHBIX,
TBOPYECKUX CIIOCOOHOCTEH W KPUTUYECKOIO MBIIUIEHUS B XOA€ MPOBEICHUS
NPOCTEUIINX MCCIIEIOBAaHUM, aHalIW3a SBJICHUW, BOCHPHUATHS W WHTEpHpETaluu
€CTECTBEHHO-HAYYHOU MHPOpMaLnK;

— BOCMHTAaHHE YOEXKJACHHOCTH B BOZMOXHOCTH MO3HAHUS 3aKOHHOW MPUPOIbI
Y HUCIOJIB30BAHUS JTIOCTHKEHUN €CTECTBEHHBIX HAayK I Pa3BUTHS LMBWIM3ALMUU U
NOBBIIICHHS Ka4eCTBa )KU3HU;

— MPUMEHEHHE eCTeCTBEHHO-HAYYHBIX 3HaHUM B MpodeccroHAIbHOM
NEATEILHOCTH M NOBCEIHEBHOM JKM3HM Ui oOecrmiedeHUst O€30MacHOCTH
KU3HEIEATEIIbHOCTH; TPAaMOTHOTO HCIIOJIb30BAHHUSI COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHbl 310POBbs, OKPYKAIOLIEH CPEIbI.

3agaum 0CBOCHMS IMCUMILINHBI:

— c(opMHUPOBAHHOCTH OCHOB IEJIOCTHON HAYYHOUN KapTHUHBI MUPA;



— (opMupoBaHME TIOHMMAaHHS  B3aUMOCBSI3M W B3aWMO3aBHUCHMOCTHU
€CTECTBEHHBIX HAYK;

— c(OpMUPOBAaHHOCTh TMOHUMAHMS BJIMSHUS €CTECTBEHHBIX HAyK Ha
OKPYXAIOIIyI0 CpeNy, 3KOHOMHYECKYI0, TEXHOJOTMYECKYIO, COLMAJIbHYI0 U
TUYECKYIO C(ephl IeATETbHOCTH YETIOBEKA;

— CO3JJaHME YCIOBUM Ui pPa3BUTUS HABBIKOB Y4YEOHOH, MPOEKTHO-
UCCIIEIOBATENbCKOM, TBOPYECKOM  JEATEIbHOCTH, MOTHUBAIlUUM  OOyYaroluxcs
K CaMOpa3BHUTHIO;

— c(OpMHUPOBAaHHOCTh YMEHHUHN aHaJIU3UpPOBaTh, OIICHUBATH, MPOBEPITH Ha
JIOCTOBEPHOCTH U 0000111aTh HAYYHYI0 HH(POPMAITHIO;

— c(opMUPOBAaHHOCTh HABBIKOB 0€30IMaCHON pabOThl BO BpEMsSI MPOEKTHO-
HCCIIEOBATENbCKOM M JIKCHEPUMEHTAIBbHOM JEATEIIBHOCTH, IPHU HCIOJIb30BAHUU
71a00paTOPHOTO 0OOPYAOBAHUS.

B pe3ynpTaTe 0CBOCHUS TUCUUILIMHBI 00YYaIOIUNACA J0JKEH YMETh:

— MNPUBOAUTH  NPUMEPHl  DKCIEPUMEHTOB W  (WiM)  HaOJIOJEHUH,
00OCHOBBIBAIONIUX: ATOMHO-MOJIEKYJIIPHOE CTPOCHHE BEIIECTBA, CYIIECTBOBAHUE
ANEKTPOMArHUTHOIO MOJS U B3aUMOCBSI3b JJIEKTPUYECKOTO MU MArHUTHOTO TOJIEH,
BOJTHOBBIE M KOPIIYCKYJIIpHBIE CBOMCTBAa CBETa, HEOOPATUMOCTHb TEILJIOBBIX
IPOLIECCOB, pa30eraHue TalaKTHK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYpbI
MOJIEKYJI, 3aBUCHUMOCTh CKOPOCTH XHUMHUUYECKON peakIuh OT TeMIepaTypbl Hu
KAaTaJIM3aTOPOB, KJIETOYHOE CTPOCHUE )KUBBIX OpraHu3MoB, posb JJHK kak HocuTens
HACJIEICTBEHHOM MH(GOPMAIINH, IBOJIIOIUIO KUBOU MPUPOJIbI, IPEBPAIICHUS SHEPTUU
Y BEPOSITHOCTHBIA XapaKTep MPOLIECCOB B )KMBOW U HEKUBOM IIPUPOIE, B3aUMOCBS3b
KOMIIOHEHTOB YKOCHUCTEMBI, BIIUSIHUE AEATEIbHOCTH YEJI0BEKA HA SKOCUCTEMBI;

— OOBSACHATH MPUKIATHOE 3HAYCHHE BAXKHEUIIMX JOCTHKEHUU B 00JacCTH
€CTEeCTBEHHBIX HAyK [JIsi: Pa3BUTHUS DHEPreTUKH, TPAHCIOPTa M CPEACTB CBS3H,
MOJYYEHUS] CUHTETUYECKUX MATEpPHAJIOB C 3aJaHHBIMU CBOWCTBaMHU, CO3JIaHUS
OMOTEXHOJIOTU, JIeYeHUs WH(GEKIIMOHHBIX 3a00JIEBaHUM, OXpaHbl OKpY>Kaloleh
Cpelbl;

— BBIJIBUTaTh TUIOTE3bl U MpeJylarath MyTH UX MPOBEPKH, JI€JaTh BBIBOJIbI
Ha OCHOBE OKCIEPUMEHTAJIbHBIX JaHHBIX, MPEJCTABICHHBIX B BUIE TIpaduka,
TaOJIUIBI WM TUArPaMMBbI;

— paboTaTh C €CTEeCTBEHHO-HAy4YHOW WH(POpPMAIUEH, COIepKallencs B
coobmenusix CMMU, wuHTEepHET - pecypcax, HAYYHO-TIOMYJISPHOU JIUTEpaType:
BJIQJICTh METOJAMH I[IOMCKA, BBIACIATh CMBICIOBYID OCHOBY U OILICHUBATH
JIOCTOBEPHOCTH UH(POPMAILINH;

— WCIONB30BaTh NPUOOPETCHHBIE 3HAHUS W YMEHHUS B MPAKTUYECKON
JEATEeIIbHOCTH W TIOBCEHEBHOW XKU3HU IS



1) OIEHKM BIMSIHWS HAa OPraHU3M 4YeJIOBEKAa JJICKTPOMArHUTHBIX BOJH H
PaMOaKTUBHBIX U3ITy4YeHUH;
2) SHEeprocOepeIKCHUS;

3) 6e301MacHOro MCIOIb30BAHMS MATEPHAIOB M XUMUYECKUX BEIIECTB B OBITY;

4) npodunakTuki UHPEKINOHHBIX 3a00JeBaHUI, HUKOTUHOBOM, aJIKOTOJbHON

Y HApKOTUYECKOMN 3aBUCUMOCTEN;

5) OCO3HAHHBIX JUYHBIX JEUCTBUH IO OXPaHE OKPYKAIOIICH CpeIbl.
B pe3ynbpTaTe 0CBOCHHUS TUCHHUILTUHBI 00YYaIOMUNACS J0JKEeH 3HATD:

- CCT€CTBGHHOHay‘lHBIﬁ METOJ ITO3HAaHUsI,

B3pbIB,

QJICKTPOMAIrHUTHOC II0JIC,
QJICKTPOMArduTHBIC BOJIHBI, KBAHT, 3BOJIIOIUA BC€J’ICHHOﬁ, OOIBIION

ConHeuyHy10 CHCTEMY, TaJIaKTHKY,

MEPUOANYECKHUIN 3aKOH, XUMHUYECKYIO CBSI3b, XUMUYECKHUE PEAKIUU,
MaKpOMOJIEKYJia, OEJIOK, KaTaau3aTop,

(depmeHT, kieTka, i pepeHranus KIeToxk,

JIHK, Bupyc, Ouomorndeckas dBOJIIOIHSA,

OuopazHooOpaszue, opraHusM, MOMYJISIIHS, IKOcUcTeMa, orocdepa,
SHTPOIKS, CAMOOPraHU3aLlKs;

BKJIaJl BEJIMKUX YYEHBIX B (POPMUPOBAHUE COBPEMEHHON €CTECTBEHHO-

HAy4YHOW KapTUHBI MUPA.

Ilnanupyemblie JJMYHOCTHBIE Pe3yJabTATHI B X0/1€ peaju3auuu
00pa3oBaTeJIbHOI NPOrPaMMbI

JIMUHOCTHDBIE Pe3yJbTaThl p€ajlu3alvuu IIporpammMbl BOCIIMTAHUSA KO}I JUYHOCTHBIX

(neckpuIITOPHI) pe3yJbTaToB
peaju3anuu
MporpamMMel
BOCIIMTAHUA

Crpemsmuiics HAXOAUTh U JEMOHCTPUPOBATh IEHHOCTHBIN JIP 14

acrneKT y4eOHOTo 3HaHMs U MH(POpMaluu U 00eCTeunBaTh €ro
MOHMMAaHUE U TIEPESIKUBAHKIE 00YUAIOIIIUMHUCS.

[Ipu3HaromMii IEHHOCTU HEMPEPHIBHOTO 00pa30BaHMS, JIP 15
HEOOXOMMOCTh TOCTOSTHHOTO COBEPIICHCTBOBAHHMSI U
CaMOpPa3BUTHSL; YIPABJISIONINI COOCTBEHHBIM
npo(hecCHOHATFHBIM Pa3BUTHEM, PE(IECKCUBHO OLIEHUBAIOIIINI
COOCTBEHHBIN KU3HEHHBIN U TPO(HECCUOHATBHBIN OIBIT.




[Tpu3HarOKA POJIb aKAIEMUYECKUX 3HAHUH B JIP 24
npo¢eCCUOHAIbHOM CTAaHOBJICHUU TeJjarora, IIeHHOCTh U
HEO0OXOIMMOCTh COXpPaHEHUS M IPUYMHOXKECHUS TpaaUIui
OTEYECTBEHHOI'0 00pa30BaHus, JEMOHCTPUPYIOLINNA OTKPBITOCTh
WHHOBAIIUSM, UX POJIU B pa3BUTHH 00pazoBanus PO.

Oco3Haromuii poJib 1udpoBU3aKH B 00pa3oBaHuu, IIeHHOCTh | JIP 25
uHpopMaIuu, yMeHus e€ 00paboTaTh M BOCIIOJIB30BATHCA €10,
JEMOHCTPUPYIOUINI HHTEPEC K HOBEHUILIEMY Y4EOHOMY
(ameKTpOHHOMY) 000PYIOBAHUIO, KETAHUE €T0 OCBOUTD U
IPUMEHATH B TPO(PECCHOHANBHOI 1eATEeIHHOCTH.

1.4 PexomeHnayeMoe KOJIUYECTBO YACOB HA OCBOEHHE MPOrPaAMMBbI JUCIHUIIIHHBI:
MakcumanbHasi yueOHasi Harpy3ka oOydaromierocst 117 gacos, B ToM ducie:
— o0s3aTenbHas ayTuTOpHas yueOHast Harpy3ka oOyvaroierocs /8 4acos;
— camocTosTeNbHasg pabota odyvaromierocs 39 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI
ECTECTBO3HAHHME

2.1. O0beM yueOHO# TUCHUNJINHBI ¥ BUAbI Y4eOHOH patoThI

Bupa yue0Hoi padoThbl KosmuectBo
4acoB
MakcumaJibHas yuyeOHasi Harpy3Ka (Bcero) 117
O0s13aTe/ibHAS ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) /8
B TOM YHCJIE:
IIEKITMOHHBIEC 3aHITHUS 39
NPAKTUYECKUE 3aHATHUSI 39




KypcoBas paboTa (IpOeKT) HE MPEIYyCMOTPEHO

CamocrosiTeJIbHAast padoTa ody4yarmerocsi (Bcero) 39

dopMa UTOroBoil arrectamum — g depeHIIMPOBaHHBIN 3a4eT




2.2. TemaTu4ecKuii IJIaH U coJep:kaHue ydeOHOI qucuuminnbl EcrecTBoO3HaHNe

HaumenoBanue Copepxxanue y4deOHOro Marepuana, JadopaTopHble W NpakTH4Yeckue padorsl, | O0bem YpoBenn
pa3aesioB U TeM caMOoCTOsITe/IbHAsA padoTa o0yyaruuxcs, KypcoBasi padot (IIpoeKT) 4acoB OCBOCHUA
1 2 3 4
Tema 1. Coaep:xaHue yueOHOIro MaTepuaJia: 1 1
Ilonsarue Pa3znooOpasue >KUBBIX OPraHU3MOB, IPUHIIMITEI UX KJIACCU(UKAIIN
«OpraHusM» IIpakTnyeckoe 3ansitue Nel cpaBHUTENIbHAS XapaKTEPUCTUKA )KUBOTHOW U PACTUTEIILHOM KIIETKH 1 2
CamocrosiTeibHast padoTa 00y4YalOIMXCs: U3YUCHHE JIEKIIMOHHOTO MaTepralia 1 2,3
TemaTnka BHeayIMTOPHOI caMOCTOSITeIbHON PadoThI:
Hanucanue pedepara Ha Temy: «Pa3HooOpasue KUBBIX OPraHU3MOBY
Tema 2. Coaep:xxanue yueOHOIro MaTepHaJia: 2 1
Knerounas Teopust | Knerka - eauHuiia CTpoeHUs M KU3HEICSATEIIbHOCTH OpraHn3Ma.
IIpakTuyeckoe 3ansaTHe No2. «CTpoeHue KIETKH, OCHOBHbBIE OPraHOM bl U UX (PYHKIIUN» 2 2
CamocrosiTeibHasi padoTa 00y4YalOIMMXCsl: U3YYCHHE JIEKIIMOHHOTO MaTepuala mo Teme 2 2 2,3
TemaTHKa BHEAYIUTOPHOIi caMOCTOSITeIbHON padoThl: 3apUCOBKA KJIETKU
Tema 3. Coaep:xxanue yueOHOIro MaTepHaJia: 1 1
Opnokiierounble | OAHOKJIETOYHBIE M MHOI'OKJIETOUHBIE PAaCTUTENbHbIE M >KMBOTHbIE OpraHu3Mbl. HekinerouHsle
u (bOpMBI KU3HU, BUPYCHI.
MHOrokserounsie | [IpakTuyeckue 3anaTusi: Ne3 Pemenne Onoiorndeckux 3aaaq 1 2
OpPraHU3MBI
CamocTrosiTe/ibHasi padoTa 00y4alOUIUXCsi: U3YUYEHUE JICKIIMOHHOTO MaTepuasa 1 2,3
TemaTnka BHEAyIMTOPHOI CaMOCTOSITEIbHON PadoThI:
Hanucanue pedepara Ha Temy: «Heknerounble pOpMbl KU3HU, BUPYCHD)
Tema 4. Copepxanue y4eOHOro MaTepuaJa: 1 1
l'amerts! 1 nx ['ametrsl u ux crpoenue. OmnonoTBopeHue. WHAMBUAYyanbHOE pa3BUTHE MHOTOKJIETOUYHOIO
CTpOEHHE OopraHusMa (OHTOTEHE3).
IpakTuyeckne 3ansaTusa: Ned Pemenne OMONIOrHUecKux 3a1a4 1 2
CamocrosiTenbHast padoTa 00y4alOIMXCs: U3YUECHHE JIEKIIMOHHOTO MaTepuala 1 2.3
TemaTuka BHeayIMTOPHOIi caMoCTOsITe1bHOM padoThl: PenieHne OMoIOrnyeckux 3a1au
Tema 5. Copepxxanue yueOHOro MaTepuaJa: 1 1
XUMHYeCcKue XUMHYECKHUE DJIEMEHTHI B OpraHu3Me uenoBeka. OpraHnyeckue M HEOPraHW4YecKHe BelecTBa




OJICMCHTHI B

IIpakTuyeckue 3ausitusi: Ne 5. KoHtponbHas pabora mo TtemMe «XUMHUYECKHE DJIEMEHTHI B

2,3

OpraHusme OpraHu3Me YeJIOBEKa
enoseKa CaMocrosiTe/IbHAst paGoTa 00y4AIOMIMXCS: H3YUCHHUE JICKIIMOHHOTO MaTepuaa 2,3
TemaTnka BHeayJIUTOPHOM CaMOCTOSATeIbHOM padoThl: PenieHne OMOIOrHYECKUX 3a1a4
Tema 6. Coaep:xxaHue yueOHOIro MaTepuaJia: 1
AMMHOKHCIIOTBI U | AMHUHOKHCIIOTHI U Oesiku. VX cTpoeHue 1 3HaueHHe B )KUBOM OpraHU3Me
6enxu. Ux IIpakTnyeckoe 3ansiTHe Noe 6 AMUHOKUCIIOTHI U OCJIKH. 2
CTpOEHHE U C 5 5 - 23
sHaveHIe B xusoy | CAMOCTOATEIbHAs PaboTa 06y alomuXCst: H3YMCHHE JICKIMOHHOTO MaTepHaa ,
TeMaTuka BHeayIMTOPHOI cAaMOCTOSITEJIbLHOM PadoOThI:
Opratisme Hanmcanue pedepara Ha Temy: «CTpoeHHE ¥ 3HAYUCHHE aMUHOKHUCIIOT B )KHBOM OpPT'aHU3ME»
Tema 7. Coaep:xxanue yueOHOIro MaTepHaJia: 2,3
YrneBonbl kak VYTneBoibl Kak OCHOBHOM MCTOYHUK SHEPTHH B Opranu3me. MoHocaxapu/ipl U MOJIHCAXapUIbl
OCHOBHOH IIpakTuyeckue 3ausaTus: Ne 7. Penienue reHeTHUECKUX 3a/1a4 2,3
MCTOUHIK SHEPIMH | g yocTosTebHas paGoTa 06yaIOMMXCS: H3ydeHIE JTEKIIHOHHOrO MaTepHala 2,3
B OpraH3Me. TemaTnka BHeayAUTOPHOH CAMOCTOATEIbHON padoThI:
Hanmcanue pedepata Ha TeMy: «YTI€BOABI KAK OCHOBHON MCTOYHHK YHEPTUHU B OPraHU3ME
Tema 8. Conep:xanue yueOHoro marepuana: JXupsel B opranuzme. Ctpoenue, 3HadyeHue. X0JeCTEPHUH. 2,3
O;If;f;;e' IpakTnyeckue 3auaTusi: Ne 8. Pemenne 6nonornyeckux 3amaq 2,3
CamocTrosiTe/ibHasi padoTa 00y4alOUIUXCsi: U3YUYEHUE JICKIIMOHHOTO MaTepuasa 2,3
TemaTnka BHeAayITMTOPHOI CaMOCTOSITEIbHON PadoOThI:
Hanucanue pedepara Ha Temy: « JKupbl B opraHuzMe»
Tema 9. Copepxxanue yueOHOro MaTepmuaJa: 1
Buramunbl 1 uX | BuTaMuHBI ¥ X yyacTHe B 0OOMEHE BellecTB. BUTAMHUHBI B TIPOIYKTaX MATAHUS.
yudactue B 0OMeHe | [pakTuyeckue 3ansaTusi:Ne9. 2
BEIIECTB. JlaGoparopHas padota «Onpeznenenue coaepxanusi BuTamuHa C B HAIUTKAX.
Buramnnsl B CamocTrosiTe/ibHasi padoTa 00y4alOUIUXCsi: U3YUYEHUE JICKIIMOHHOTO MaTepuasa 2,3
HpOAYKTax TemaTnka BHeAyIMTOPHON caMOCTOATeIbHOM PadoThI: IloaroTOBUTHCS K TECTaM
MUTaHUSL.
Tema 10. Coaep:xxaHue yueOHOro MaTepuaJia: 1
MuHnepanbHbIe MuHnepanbHbIe BeIeCTBa B MPOYKTax MUTAHUS, MTUIIIEBBIE T00aBKH.
BEIIECTBA B CbhanaHcMpoBaHHOE MMUTAHHUE.
MPOIYKTax IMpakTunyeckue 3auaTus: Nel(. CocTaBieHHe THEBHOTO MEHIO. 2

10




MUTAHUSA, CamocrosiTesibHAsi padoTa 00y4alIIMXCS: 3YUYCHHE JICKIIMOHHOTO MaTepuana 2,3
TemaTnka BHeayJUTOPHOH CaMOCTOATEIbHOM padoThl: [loBTOpEeHHE H3YUEHHOTO MaTepHalia
Tema 11. Coaep:xxaHue yueOHOIro MaTepuaJia: 1
Cucrema CucreMa OpraHUYECcKOro MUpa ¥ €€ OCHOBHBIE CHCTEMATHYECKHe KaTeropuu (Kinaccuduxarym)
OpraHr4eCcKOro IlpakTuyeckue 3ausitusi: Nell. BelsBlieHHe H3MEHYMBOCTH Yy 0c00€H OHOTO BUA 2
Mupa. CamocrosiTeibHast padoTa 00y4YalOIMXCs: U3YUCHUE JIEKIIMOHHOTO MaTepralia 2,3
TemaTnka BHeayJIUTOPHOH caMOCTOATEIbHON padoThl: Pemenue Onoornueckux 3aaad
Tema 12. Coaep:xxaHue yueOHOIro MaTepuaJia: 1
[Ipennoceuiku u | [IpeAnocbulkn W ABMKYIIME CUJIBI  SBOJIOUMU. Pe3ynbrar 3BONIONMHU:  aJanTaius,
JBUKYLIME CUJIBI | BUJI00Opa3oBaHKHE, MHOrooOpa3ue OpraHMueckoro Mupa, BeiMupanue. MckyccTBeHHbI oTOOp U
SBOJIIOLIH. CEJICKITUS
IIpakTuyeckue 3auaTus: Nel2. JIBWKyIIre CUIIbI HBOJIIOLUH 2
CamocrosiTe/ibHasi padoTa 00y4alOUIUXCsi: U3YUYCHHUE JICKIIMOHHOTO MaTepuasa 2,3
TemaTuka BHeayIUTOPHOIi caMoCTOsITeIbHOM padoThl: PenieHne OMOIOrnYecKkux 3a1au
Tema 13. Coaep:xxanue yueOHOIro MaTepHaJia: 1
Onenka OreHKa pa3NMYHBIX TUIIOTE3 MPOUCXOXKIeHUs Xku3HU. [IporcXokIeHre U HBOJIOLINS YEJIOBEKA.
Ppa3IUYHBIX IMpakTuyeckue 3anatus: Nel3. [TpoucxoxacHHe YeIoBeKa 2
TUIIOTE3 CamocrosiTeibHast padoTa 00y4YalOIMMXCsl: U3YUCHHE JIEKIIMOHHOTO MaTepralia 2,3
MPOUCXOXKACHUS | TemaTHKka BHeayIMTOPHOH CAaMOCTOATEbLHOM padoThl: PerieHne 6M0I0rnyeckux 3aaay
KU3HU.
Tema 14. Coaep:xxanue yueOHOro MaTepuaJia: 1
Okonoruueckne | Jkojoruueckue paxktopsl. [Ipucnocobnenre opraHu3MOB K BIHSIHUIO PA3TUYHBIX SKOJIOTHUYECKUX
(bakTopsbl. (bakTopoB.
IIpakTuyeckue 3auaTusi: Nel4. BnusHue sxonorndeckux (pakTopoB Ha OPraHu3M 2
CamocrosiTe/ibHasi padoTa 00y4alOUIUXCsi: U3YUYEHUE JICKIIMOHHOTO MaTepHaa 2,3
TemaTnka BHeayAUTOPHOH CaMOCTOATEIbHOM padoThl: [loaroToBUTHCS K TECTaM
Tema 15. Copepxanue y4eOHOro MaTepuaJa: 1
Xapakrepuctuka | XapakTepuCTUKa BUAOBOW M IPOCTPAHCTBEHHOM CTPYKTYpbI JKOCHCTEMBI. [IuineBble CBA3M B
BUJIOBOH U skocucreMe. Camoperyssiius B 5KOCUCTEMaX, UX Pa3BUTHUE U CMEHA.
npoctpancTBeHHO | [IpakTuyeckue 3ansaTusi: NelS. BimusiHue sxonorndeckux GakTopoB Ha OPTaHU3M 2
1 CTPYKTYpHI CamocrtosiTeibHast padoTa 00y4YalOIMXCs: U3YUCHHE JIEKIMOHHOTO MaTepralia
IKOCHCTCM. TemaTHKa BHEAYIUTOPHOIi caMOCTOSITeIbHOI padoThl: PeneHne OMOIOTHYECKUX 3a/1a4
Tema 16. Conep:xxaHue y4eOHOTro MaTepuaJia: 1
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Pounr sxuBoro

Ponp xuBOTO BelmecTBa B KPYyroBOpOTe BemecTB B Ouocdepe. ['mobOambHbIE M3MEHEHHS B

BELIECTBA B Ouocdepe Mo BAMSIHUEM JIEATEIbHOCTH YenoBeka. [IpobiieMbl yCTOWYMBOTO pa3BUTUsL OHOC]Eph
KpPYTrOBOPOTE IpakTuyeckue 3ausiTus: Nel6. Ponb )kMBOTo BemiecTBa B KpyroBOpOTE BEIIECTB B Orocdepe. 1 2
BELICCTB B CamocTtosiTeibHast padoTa 00y4alOIMXCs: U3YUEHHE JIEKIIMOHHOTIO MaTepuaia 2
ouocdepe. TemaTnka BHeayJIUTOPHOH CaMOCTOATEIbHOM padoThl: PenieHne OMOIOrHYecKux 3a1ad
Bcero: 53
2 cemecTp
Temal7. Coaep:xxaHue yueOHOIro MaTepuaJia: 2 1
Bopa Bokpyr Hac | Boaa Bokpyr Hac. u3nueckue U XMMUYECKUE CBOMCTBA BOJIbI. PacTBOpEHNE TBEPABIX BELIECTB U
ra3oB. MaccoBasi 10J1s1 BellIeCTBa B pacTBOPE KaK croco0 BhIpaKEHHsI COCTaBa pacTBOpa
IpakTuyeckne 3ansaTusa: Nel7. Pemenue 3a1a4 Mo KOHIEHTPAIIMU PACTBOPOB. 2 2
CamocrosiTeibHast padoTa 00y4YalOIMXCsl: U3YUYCHHE JIEKIIMOHHOTO MaTepralia 2 2,3
TemaTuka BHeayIMTOPHOIi caMOCTOSITeIbHON PadoOThI:
Hanucanue pedepara Ha Temy: «Pu3nuecKkue U XUMUYECKHE CBOWCTBA BOJIBIY
Conep:xxanue yueOHoro marepuana: Boaubie pecypcbl 3emiin. 2 1
Temal8. IIpakTnyeckue 3ausaTus: Nel8. Msmepenne pH pactBopos 2 2
Boxurie pecypcsl | CamocTosiTebHast paboTa 00y4arIMXCs: U3yYCHHUE JICKIIMOHHOTO MaTepuania 2 2,3
3emun TemaTuka BHeayIMTOPHOIi CaMOCTOSITeIbHON PadoThI:
Hanucanue pedepara Ha Temy: «Pu3nuecKue U XUMUYECKHE CBOWCTBA BOJIBIY
Temalo. Copepxxanue yueOHOro marepuana: XUMHUECKUHA COCTaB BO3IyXa. 1
XUMUYECKUI MpakTuyeckue 3anaTusa: Nel9. Pemenue 3a1au 1
COCTaB BO3AYXd | CamocrosiTebHASI pAGOTA 06YHAIOMIMXCS: H3yUCHHUE JICKIIMOHHOTO MaTepHAIa 1 2,3
Tema 20. Copepxanue y4eOHOro MaTepuaJa: 1 1
Mexannueckoe | MexaHMYeCKOe JIBH)KEHUE, €r0 OTHOCUTEIbHOCTh. 3aKOHBI fuHaMUKU HploToHA.
JBHKEHUE IIpakTuueckue 3ansiTusi: Ne 20. Pemenue 3anau 1 2
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsi: U3YUYSHHUE JICKIIMOHHOTO MaTepuasa 1 2,3
Tema 21. Copepxanue y4eOHOro MaTepuaJa: 2 1
Cunel B ipupoae: | Cuiibl B IpUpOJIE: YIPYTOCTh, TPEHHUE, CUJIA TSKECTH. 3aKOH BCEMUPHOTO TATOTEHUS
yIOpPYrocTh, IIpakTuyeckue 3anatus: Ne 21 JlabopatopHas pabota 2 2
TpeHue, Cuia HccnenoBaHue 3aBUCMMOCTH CHJIbI TPEHHS OT Beca Teja
TSKECTH CamocrosiTenbHast padoTa 00y4alOIMXCs: U3YUEHHE JIEKIIMOHHOTO MaTeprala 2 2,3
TemaTnka BHEayAUTOPHOH CAMOCTOATE/IbHOM padoThl: PemeHue 3aaau.
Tema 22. Coaep:xxaHue y4eOHOTo MaTepHaJia: 1 1
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Nmnynbce. 3akoH

Hmnynbe. 3aKOH COXpaHEHHUs UMITYJIbCA M PEaKTUBHOE JIBUYKEHUE

COXpaHEHUs IIpakTnyeckue 3auaTus: Ne 22. Pemenue 3a1au 2
UMITYJ1bCa U CaMmocrosiTesqibHasi padoTa 00y4alOIMXCs: U3y4YeHUE JICKIIMOHHOIO MaTepuasa 2,3
peakTuBHOE TemaTHKa BHeayAMTOPHOI caMoCTOsITeJIbHON padoThl: Pemenne 3agau
JBM)KEHUE
Tema 23. Copaepxxanue yueOHOro MaTepuaJa: 1
[TorennuaneHast n | [loTeHnmanpHasi U KUHETUYECKas SHEPIHsl. 3aKOH COXPAHEHUs] MEXaHUUYECKOW SHEPTUu
KUHETHYECKast IIpakTnyeckue 3auaTusi: Ne 23. Pemenue 3a1au 2
SHEPrust CaMmocrosiTesqibHasi padoTa 00y4alOIMXCs: N3y4YEeHUE JIEKIIMOHHOIO MaTepHuasa 2,3
TemaTHKa BHeAyIMTOPHOIi caMoCTOsITeJIbHON padoThl: Pemienue 3amau
Tema 24. Conep:xxanue yueOHoro marepuana: PadoTta 1 MOITHOCTb. 1
Pabora u IlpakTuyeckne 3ansitusi: Ne 24 Pemenue 3ama4y 2
MOIIHOCTb CamocrtosiTenbHast padoTa 00y4alOIMXCs: U3YUECHHE JIEKIMOHHOTO MaTepralia 2,3
TeMaTuka BHeaAyIMTOPHOI caMOCTOSITEILHOM padoThl: Penienue 3a1ay
Tema 25. Coaep:xxanue yueOHOIro MaTepHaJia: 1
Mexannueckue | Mexannueckue konebanusi. Ilepuon m dactora xoneOanuil. Mexanundeckue BosiHbl. CBOMCTBa
KoseOaHus BOJIH
IlpakTuyeckue 3ansitusa: Ne 25, Penenue 3ana4 2
CamocrosiTe/ibHasi padoTa 00y4alOUIUXCsi: U3YUYCHHUE JICKIIMOHHOTO MaTepuasa 2,3
TemaTnka BHeayJAUTOPHOH CAMOCTOATEIbHOM padoThl: Pemenue 3a1au
Tema 26. Copepxanue y4eOHOro MaTepuaJa: 1
Tennosoe TennoBoe nerkeHne. TemiepaTypa Kak Mepa cpeiHel KHHETHYECKOM SHEPIUH YACTHIL.
JBHKEHUE IIpakTuueckue 3ansiTusi: Ne 26. Pemenue 3anau 2
CamocTrosiTe/ibHasi padoTa 00y4alUIUXCsi: U3YUYEHUE JICKIIMOHHOTO MaTepuasa 2,3
TemaTnka BHeAyIMTOPHOI CaMOCTOSITEIbHOM PadOThI:
Hanucanue pedepara Ha Temy: «TemnoBoe ABMKEHHE YACTUID)
Tema 27. Copeprxanue y4eOHOro MaTepuaJa: 1
DneKkTpudecKkue | DIeKTpUYECKHe 3apsiibl U UX B3aMMOJCHCTBHE. DIeKTpruiecKoe mose. [IpoBOJHUKY U W30S TOPHI
3apsi/ibl U UX B DJIEKTPUYECKOM IOJIE.
B3aumozelicteue | [lpakTudeckue 3ansatusi: Ne27 Permenne 3a1a4 2
CaMmocrosiTesqibHasi padoTa 00y4alOIMXCs: U3YUYeHUE JIEKIIMOHHOTO MaTepHuasa 2,3
TemaTnka BHEayAUTOPHOM CAMOCTOATE/IbHOM padoThl: Pemenue 3agau
Tema 28. Copaepxxanue yueOHOro MaTepuaJa: 1
ITocTossHHBIN [TocTostHHBIN dnekTpuyecKkuid TOK. Cuiia TOKa, HampshDKEHUE, JIEKTPUUIECKOE COMPOTUBIICHNUE.
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anektpudeckuii | [lpaktuyeckue 3ansitusi: Ne28 Pemenue 3amaq 2 2
TOK CamocTrosiTeibHAs padoTa 00y4YaIOIMMXCS: U3YUICHHE JICKIIMOHHOTO MaTepralia 2 2,3
TeMaTuka BHeayIMTOPHOI caMOCTOSITeILHOM padoThl: Penienue 3anay
ConepixaHue y4eOHOro MaTepuasa: MarauTtHoe IoJie TOKa
Tema 29. IpakTuueckue 3ansTus: Ne29 Pemenue 3anau
MarnuTtHoe noje
TOKa CamocTrosiTeibHAs padoTa 00y4YaIOIMIMXCS: U3YUCHHE JICKIIMOHHOTO MaTepuaia 2 2,3
TeMaTuka BHeayIMTOPHOI caMOCTOSITEJILHOM padoThl: PenieHue 3a1ay
Tema 30. Copaepxxanue yueOHOro MaTepuaJa: 1 1
DIEeKTPOMarHuTHHI | DJIEKTPOMarHUTHbIE BOJIHBI. CBET Kak AJieKTpoMarHuTHas BojiHa. MHtepdepenuus u nudpaxuus
€ BOJIHBI CBETa.
IpakTuyeckne 3ansitusi: Ne 30 Pemenue 3amay 1 2
CamocrosiTeibHast padoTa 00y4YalOIMXCsl: U3YUCHHE JIEKIIMOHHOTO MaTepralia 2,3
TemaTHKa BHEAYTUTOPHOIi caMOCTOSITeIbHOI padoThl: Pemenue 3a1a4y
Coaep:xxanue yueOHOro MaTepHaJia: 2 1
Tema 31. DneKTpOMarHuTHBIE BOJTHBI. CBET KaK dJIeKTpoMarHuTHas BoiHa. MaTepdepernms u nudpakius
doroaddexru | CBETA.
KOPITYCKYJISIpHBIE HpaKTI/IqCCKI/Ie 3aHATUA: KOHTPOJIbHAA pa60Ta 2 2
CBOWCTBA CBETA | CamocTOSITe/IbHAS PA60oTa 00YYAIOIIMXCS: H3yUCHHE JCKIIMOHHOIO MaTepHaa 2 2,3
TemaTnka BHeayJAUTOPHOH CAMOCTOATEIbHOM padoThl: PemieHue 3a1au
Bcero: 64
JAu¢ppepeHupoBaHHbIN 3a4eT 2
Bcero: 117

Jl1s xapakTepUCTUKU YPOBHS OCBOEHMS y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIEAYyoIIe 0003HaYSHUS:

1. — o3HakoMUTENBHBIH (Y3HaBaHUE paHEee N3yUYEHHBIX OOBEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEIFHOCTH 110 00pa3ily, HHCTPYKIUH HIIH MTOJT PyKOBOJICTBOM)

3. — IPOAYKTUBHBIHN (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHNE I€ATEIIbHOCTH, pellieHHe MPOOIEMHBIX 3aj1a4)
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2.3. IlpuMepHas TeMaTHKA KyPCOBBIX padoT — He MPeAyCMOTPEHBbI.

2.4. TllpumepHasi TeMaTHKA pedepaToB:
. Pa3zHOOOpa3ue )KuBBIX OPraHU3MOB»
. Hexnetounsle (GopMBbl )KU3HU, BUPYCHI.
. CTpoeHue 1 3HaYEeHUE aMUHOKHUCIIOT B )KMBOM OPraHU3ME.
. YTJIeBOJIBI KAK OCHOBHOM HCTOYHUK SHEPTUU B OPTaHU3ME.

1

2

3

4

5. JKupsl B opranusme.
6. dusnyeckre 1 XUMUYECKUE CBOMCTBA BOJIHI.

/. TeryioBoe ABUKEHHUE YACTHII.

8. BnusHue MyTareHOB Ha OPraHU3M YeJIOBEKa.

9. 3HaueHMe TeHETUKU 1T MEAUIMHBI

10. Camoperynsius B 95KOCUCTEMaX, UX pa3BUTHE U CMEHA.

11. T'noGanbHble u3MeHEHUs] B Ouochepe MoA BIMSHUEM JEATEIbHOCTU

YCJIOBCKA.

2.5. lIpuMepHbIH nIepeYeHb BONPOCOB K AH(pdepeHuupoOBaHHOMY 3a4eTy
1. KiteTka — equHUIIAa CTPOCHUS U KU3HEIEATEIbHOCTH OPraHU3Ma.
KiterouHast Teopusi CTpOEHUsI OpraHu3ma.

2. Ponp B KJIETKE HEOPTAHMYECKUX U OPTaHUYECKUX BELIECTB.

3. Monekyna JIHK — HocuTens HaciaeaCTBEHHOM HHPOPMAIIUH.

4. JlenieHHEe KIETKU — OCHOBA POCTA, PA3BUTHUS U PA3MHOKEHHS OPTaHU3MOB.
5. CtpoeHue KJIETKU: OCHOBHBIE OPraHOUAbI U UX (PYHKIUU.

6. OTHOKJIETOYHBIE 1 MHOTOKJIETOUYHBIE PACTUTEIIbHBIE U JKUBOTHBIE
OpraHU3MBl.

7. Heknerounsle (opmbl KU3HU. BUpyCHI.

8. Pa3MHOeHnEe OpraHu3MOoB, ero (opMbl U 3HaYEHHE.

9. Ilepuoauueckas cucrema 1. 1. Menzaeneena.

10. CBs3b MEXTy CTPOCHHUEM AJIEKTPOHHOM 000JI0UKH aTOMa U XUMUYECKUMU
CBOWCTBaMH JJIEMEHTOB.

11. IIpupona XUMUYECKOMN CBSI3H.

12. KoBaneHTHas CBs3b: HEMOISPHAS U MOJISIPHASL.

13. NouHas cBa3b. KaTHOHBI 1 aHUMOHBL.

14. Mertannuyeckas CBS3b.

15. BogopoiHas CBSI3b.

16. Kpucrajummdyeckue penieTku BeECTB ¢ pa3IndHbIMU BUIAMU
XAMUYECKOU CBS3H.

17. UcTopus aroMucTu4yeckux yueHuid. HaOmroaeHus 1 OmbIThI,
NOATBEPKAAIOIINE aTOMHO — MOJIEKYJISIPHOE CTPOEHHUE BEIIECTBA.
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18. Macca u pa3mepbl MOJIEKY L.
19. TennoBoe aBmxeHue. Temneparypa, Kak Mepa CpeJHEd KUHETUYECKOU

SHEPTUH YACTHII.
20. OOBsICHEHHE arperaTHBIX COCTOSIHUN BEIIEeCTBA U (Da30BBIX IIEPEXOI0B
MEKTy HUIMH Ha OCHOBE aTOMHO — MOJICKYJIIPHBIX IPECTaBICHU.

21. Monenb uacanbHOro raza. CBs3b MEXKIY JaBICHUEM M CpEIHEH
KHHETUICCKOM YHEPTUCH MOJICKYJI rasa.

22. PaOora rasa.
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3. YCJIOBUS PEAJIM3AIIUU ITPOTPAMMBI YUEBHOM JTUCHUTLTAHBI
ECTECTBO3HAHHUE

3.1. TpeOoBaHus K MHHUMAJIBHOMY MATEPHAJbHO-TEXHHUYECKOMY

o0ecreYeHHu 0
Peanuzanmsi mporpamMmbl JUCITUIUIMHBI TpeOyeT Haimmuue ydeOHoro kabwHeTa

«MaremaTukm»

O0opynoBanne y4eOHOTro KaOUHeTA:

— TI0CAI0YHBIE MECTa MO KOJIMYECTBY 00 yUarOIINXCH;

— paboyee MeCTO MpenoiaBaTes;

— KOMIUIEKT y4eOHO — HATISIAHBIX TOCOOUIA.

TexHuveckue cpeacTBa 00y4eHus :

— KOMIIBIOTEP;

— MYJIbTUMEIUANIPOEKTOP

3.2. UudopmannoHHoe odecnieueHrne 00ydeHust
[lepeuenb  peKOMEHIyeMbIX  Y4eOHBIX  H3JaHuM, VHTepHeT—pecypcos,
JOTIOJIHUTENBHOM JINTEPATYPHI:

HOpMaTHBHO-HpaBOBbIe aAKThbI.

OcHoBHas JauTeparypa:

1.®uzuka (mus CIIO). Yuebnuk/ Jlorsunenko O.B. Mocksa : KnoPyc, 2019. — 341
c. ISBN 978-5-406-06464-1. http://www.book.ru/

2.0m3uka ot A no S. (CIIO). CnpaBounoe m3ganue Tpodumora T.M. Mocksa :
KuoPyc, 2019. — 301 c. ISBN 978-5-406-06985-1. http://www.book.ru/

3. EcrectBo3nanue : yuebHoe mocobume / O.E. Caenko, T.II. Tpymmuna, O.B.
JlorBunenko. — MockBa : KnoPyc, 2018. — 364 c. — CI1O. — ISBN 978-5-406-
06475-7. http://lwww.book.ru/

4. EcrectBo3Hanme : yueOHoe mnocobue / T.II. Tpymmna, O.E. Caenko, O.B.
ApyTionsiH. — Mocksa : KuaoPyc, 2017. — 364 c. — CIIO. — ISBN 978-5-406-
05720-9. http://www.book.ru/

JlonoTHUTEIbHAS JINTepaTypa (B TOM YHCJIe ePHOANYecKHe U3TaHusl):
1. ®usuka ms komwtemked Kacatkuna M.JI. — MockBa: «@enukce» 2017. — 669 c.1

2. Xumus. bazosbiit ypoBenb. 11 kmacc: yuebnuk. ['aGpuensn O.C. — Mockaa:
«poda» 2016. — 223 c.
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3.Xumus. Yrnyonenusiid yposenb. 11 kiacc: yueOnuk. I'abpuensa O.C. — Mockaa:
«dpoda» 2015. — 397 c.

4.®uzuka. 11 xmacc. B 2 4. Y.1: yuebnuk st 061eo0pa3zoBaTeNbHBIX OpraHU3aIlHii
(6azoBbIii ypoBenb). ['ennenimreiin JI.O. — MockBa: «Muemo3una» 2015. — 366 c.
5.®Pwusuka. 10 knace. B 2 4. U.1: yueOHUK 1Ji1 00111€00pa3oBaTeIbHBIX OpraHU3allui
(6azoBbIii ypoBenb). ['ennenireiin JI.O. — MockBa: «Muemo3una» 2014. — 447 c.

I/IH(l)OpMalll/IOHHLIe CIIPAaBOYHO-NIPABOBLIC CUCTEMbI:
1. Koncynsrant [Imroc —http://www.consultant.ru/

HNuTepHeT—pecypcesbl:

1. http://www.book.ru/
2. http://'www.znanium.com/
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4.

KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHS YYEEHOM

JAUNCHUIIVIMHBI ECTECTBO3HAHUME

KOHTpOJIL H OIE€HKa pPC3YyJIbTATOB

OCBOCHHMA IOUCHUINIMHBI OCYHICCTBIIACTCS

MMpernogaBaTCjacM B IIPOLCCCC IMPOBCACHUA IIPAKTHYICCKHUX 3aHATUM U J'Ia60paT0pHI>IX
pa60T, TCCTUPOBAHNA, a4 TAKKC BBIIIOJHCHUA 06yanOHII/IMI/IC5I HWHAUBUAYAJIbHBIX

3aJJaHu M, IPOECKTOB, UCCIIEIOBAHUM.

PesyabTaTsl 00yyeHus
(ocBOEHHBIC YMEHUS1, YCBOCHHbIE 3HAHUSA)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToB 00y4YeHHst

B pe3ynbpTaTe 0OCBOCHMS TUCIUILIMHBI 00YYaIOIIUIACS 10JIKE€H YMETh:

[TpuBOAUTE TIPUMEDPHI
(vn) HaOII0ICHUH,

JKCIEPUMEHTOB H
000CHOBBIBAIOIINX:
aTOMHO-MOJIEKYJIIDHOE  CTPOCHHME  BEIIECTBA,
CyIIECTBOBAHUE AJIEKTPOMATHUTHOIO MOJSA U
B3aUMOCBS3b JJIEKTPUYECKOTO M MATrHUTHOIO
II0JIEH, BOJIHOBBIE U KOPIYCKYJIIPHBIE CBOMCTBA
CBETa, HEOOpPAaTHMMOCTb TEIIOBBIX IIPOLIECCOB,
pasberaHue TrajakTUK, 3aBUCUMOCTb CBOMCTB
BELIECTBA OT CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTh
CKOPOCTH peakuuu

TEeMIEPaTypPhl

XUMHUYECKOHN oT

U KaTaJHu3aTopoB, KJIETOYHOE
CTPOEHHE KMBBIX Opranu3moB, poib JJHK kax
HOCUTEJSl  HACIEACTBEHHON  uHdoOpmanuu,
IIpEBpAIICHUS

SHEPTUU U BEPOSITHOCTHBIN XapaKTep MPOIECCOB

DBOJIFOLMIO KUBOM TNPUPOJBI,

B JKHBOH M HEXHUBOHU npupoac, B3aUMOCBA3b
KOMIIOHCHTOB OKOCHUCTCMBI, BIIUAHHC

ACATCIIBHOCTH YCJIOBCKA HAa SKOCUCTEMBI,

Pe3ynbTaThl BRITOJIHEHUS Pa3pabOTKH CXEM
TaOJIHI)

PGBYJII)TaTI)I BBITIOJIHCHUSA TCCTUPOBAHUA

Pe3ynbTaThl BBITTOTHEHUS MPAKTUYECKUX
BaHATHUI

P €3YyJIbTAThI BBIIIOJIHCHUSA ITPAKTHYICCKUX
BaHATHH 110 PCUICHUIO 3a/la4

OOBSICHATD MIPUKJIIATHOE 3HAUCHHE
Ba)KHEHIIINX JOCTHXKEHU M B obnactH
€CTECTBEHHBIX HAYK JJIsi: Pa3BUTHS SHEPTeTUKH,
TPAaHCHIOPTa M CPEACTB CBS3U, IMOIYYEHUS
CHHTETUYECKUX MaTepUajioB C 3aJaHHBIMHU
CBOMCTBAMH, CO3IaHus OMOTEXHOJIOTHIA,
nedeHus] NHOEKIIMOHHBIX 3a00JICBaHUMN, OXPaHBI
OKPY’KaIOIIeH cpebl;

Pe3ynbTathl BEINONHEHUS Pa3padOTKH CXEM
(Tabmuir)

PeByTILTaTLI BBITIOJIHCHUSA C€CTUPOBAHUA

BeiaBurats runoressl U npeiaraTh IMyTH MX
IPOBEPKU, JENaTh  BHIBOABI HA  OCHOBE
AKCIEPUMEHTAJIbHBIX JaHHBIX, IPEICTABICHHBIX
B BUJIE rpaduKa, TaOIUIbl WIN JUarpaMMBbl;

Pe3ynbTaThl BEITONMHEHUS MPAKTUYECKUX
3aHATUHA

Pa6orats c €CTECTBEHHO-HAYYHOMI
nH(popmarmen, coaepkaieincs B COOOIIEHUSIX
CMU, wuHTEepHeT - pecypcax, Hay4dHO-
HOMYJIAPHOIM JUTEepaType: BIAAECTh METOJaMHU
MIOWCKA, BBIJCNATH CMBICIOBYIO OCHOBY U

Pe3ynbTaThl BBITOTHEHUS IPAKTUYECKUX
3aHATUHA

PCSYHLTaTLI BBIITOJIHCHUS TECTUPOBAHU A
Pe3y.]'H)TaTBI BBITIOJIHEHU A
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OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

WHIUBUyalIbHbIX 3aJaHUN

Hcnonp3oBaTh NpuoOpeTEeHHBIE 3HAHUS U
YMEHHS B PAKTUYECKOU NEATEIBHOCTH U
MOBCEIHEBHOM JKU3HU

Pe3ynbTaThl BBITOIHEHUS IPAKTUYECKUX
3aHATUHA

B PE3YIbTaTC OCBOCHUA JUCHUIIIMHBI 06yqafom1/11710}1 JOJI’)KE€H 3HATh.

CMBICT  TIOHATHH:  €CTECTBEHHOHAYYHBIN
METOJ TIO3HAHHUA, OJIEKTPOMArHUTHOE TIOJIE,
AJIGKTPOMATrHUTHBIC BOJIHBI, KBaHT, SBOJIFOIIHS
Bcenennoii, Oonpmoii  B3peiB, ComHeuHas
CUCTEMa, TaJaKTHKa, TEPUOAMYSCKUN 3aKOH,
XUMHUYECKasl CBSI3b, XUMHYECKash peaKius,
MaKpOMOJIEKYJia, OeIoK, KaTaiau3arop, GepMeHT,
kieTka, auddepenuunanus kiuerok, JHK, Bupyc,
OuoJsiorryeckas dBOJIIOIUA, OMOpa3zHOOOpa3ue,
OpraHu3M, MOMyJIsus, SKocucTeMa, ouocdepa,

Pe3ynbTaThl BBIMOJHEHUS TPAKTHYECKIX
3aHATHN

PGSYJILTaTBI BBIITOJIHCHUSA TCCTUPOBAHUA

Pe3ynbTarhl BRINMOJHEHUSI MHIWBUIYAIbHBIX
3aJaHud

Brxiag Benmukux ydeHbIX B (popMupoBaHUE
COBPEMEHHOM ECTECTBEHHO-HAyYHOM KAapTUHBI
MHpa.

PeBy.HI)TaTI)I BBIITOJIHCHU A TGCTI/IpOBaHI/IH
PCSYJII)TaTI)I BBIITOJIHCHU A I/IHIII/IBI/II[yaJH)HI)IX
3aIaHUMN
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