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1. OBIIASA XAPAKTEPUCTHUKA PABOYEW TPOT'PAMMBI YYEFHOM
JUCHUIIJINHBI
B/1.06 EcrecTBO3HAHME

1.1. Ob6saacTh NPpUMeHEeHHUs TPOrPAMMBI

[IporpaMma y4eOHOM NUCHUIUIMHBI SIBISETCS YAcCThIO MPOTpamMMbl  MOATOTOBKH
CIIELUATIUCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC no criennanbHOCTH (CIEHATIBHOCTSM )
cpennero npodeccuoHaarHoro oopazosanus (naisee CI10) 6a30B0o# MOATOTOBKH MO MPOGECCUsIM
CIIO: 40.02.01 IIpaBo u opraHu3zaius COUUATBLHOTO 00ecTeueHus

PaGouas nporpamma OpueHTHpOBaHA Ha JIOCTH)KEHUE CIEAYIOLIUX LIeTeii:

J OCBOCHHE 3HAaHUI O COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTUHE MHpa U METOAAX
€CTECTBEHHbIX HAyK; 3HAKOMCTBO C HamOojee BaXKHBIMH HACIMH U JOCTHKECHUSMU
€CTECTBO3HAHMUS, OKA3aBIIUMH ONpEICIAIONIee BIMIHNE HAa HAIIW IMPEACTaBICHUS O MPUPOE,
Ha pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

J OBJIAJICHUE YMEHUSMU MPUMCHITh TOTyYCHHBbIC 3HAHUS JUISI OOBSICHCHHS
OKPYKaIOILMX SIBJICHUM, WCIOIb30BAHUS U KPUTHUYECKOW OLICHKHM €CTECTBEHHOHAYYHOU
uHpopMannu, coaepxkameiics B coobmenusx CMU, pecypcax HHTepHeTa W Hay4HO-
HOIYJISIPHBIX CTAThAX, OCO3HAHHOTO OIpEeeNeHHsI COOCTBEHHOH MO3WIMH 0 OTHOIICHUIO K
o0cyxaeMbIM B 0011eCTBE MpoOIeMaM HayKu;

. pa3BUTHE WHTEIUICKTYaIbHBIX, TBOPYECKHUX CIIOCOOHOCTEH M KPUTHYECKOTO
MBIIUICHHS B XOJIC MTPOBEICHUS MPOCTEHIINX HCCIICIOBAHUHN, aHAIIN3A SBJICHHMA, BOCIIPUATHS U
MHTEPIIPETAIMH €CTECTBEHHOHAYYHOU HH(OPMALINK;

o BOCIIUTaHHE YOEXKICHHOCTH B IO3HABAEMOCTH MHpPa H  BO3MOXKHOCTH
UCTIOJIB30BaHUS JOCTIDKEHHI €CTECTBEHHBIX HAYK JUISl Pa3BUTHS LUBWIM3ALWHU; OCO3HAHHOTO
OTHONICHUSI K PEATbHOCTH OMACHBIX DKOJOTUYECKUX U ITHMUECKUX MOCIEJICTBUM, CBI3aHHBIX C
JOCTHIKEHUSIMU €CTECTBEHHBIX HAYK;

o NPUMEHEHUE €CTeCTBEHHOHAYYHBIX 3HAHUH B TIOBCEJHEBHOM KH3HU JUIA
obOecrieueHHs O€30MACHOCTH >KU3HEJCATEIILHOCTH, OXpPaHbl 370POBbs, IHEProcOepeKeHus,
3alIUThl OKPYKAKOUIEH CPEIbI.

1.2. Mecto AUCHMIIVIMHBI B CTPYKTYpE€ IporpamMmMmbl MOAIOTOBKH CICHHMAJTUCTOB
CpeaHero 3BeHa: NYMCUHMILIMHA BXOOUT B 0a30BBIi KypcC 06H_[606p330B8.T€J'ILHOFO OUKJIIa.

1.3. Ileau u 3agayM JMCHUILIMHBI — Tpe0OBaHMS K pe3yJbTaTaM OCBOCHHS
AUCHHUILINHBI:

B pesynbrare wusyueHuss yueOHOW aucuuiuinHbl «EcTecTBo3HaHuMe» oOydaromuiics
JIOJIKEH

3HATH/TIOHUMATD:

CMBICII TMOHSATUW: €CTECTBEHHOHAYYHBIM METOJ MO3HAHHUS, SJIEKTPOMAarHUTHOE MOJEe M
AJICKTPOMArHUTHBIE BOJIHBI, KBaHT, 3Bojtonus Bcenennoit, ConHeuHass cucTema, TallaKTHKa,
NEePUOANYECKUI 3aKOH, XMMHUYEcKas CBS3b, XMMHUECKas pPeakius, MaKpoMoJieKyna, OeloK,
KaranuzaTtop, depment, nuddepenmuanus kierok, JHK, Bupyc, Ouosorudeckass 3BOIIOLHNS,
O6ropa3zHooOpasue, KIeTKa, OpraHu3M, MOMYJISIHs, SKocucTemMa, buocdepa;

BKJIQJI BEIUKUX YYEHBIX B (POPMUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHUHBI
MUpa;

YMETB:

NPUBOJIUTH TPUMEPHI HKCIEPUMEHTOB W/WIW HAOMIOACHHUN, OOOCHOBBIBAIOIIUX: AaTOMHO-
MOJIEKYJIIPHOE CTPOCHHE BEIIECTBA, CYIIECTBOBAHUE AJIEKTPOMATHUTHOTO IOJISI U B3aUMOCBS3b
ANEKTPUYECKOTO M MArHUTHOTO TI0JIEM, BOJHOBBIE W KOPIYCKYJSPHBIE CBOICTBA CBeETa,
HEOOPaTUMOCTH TEIJIOBBIX MPOIIECCOB, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPHI MOJICKYII,
3aBUCUMOCTh CKOPOCTH XMMHYECKON pEeaKIuu OT TeMIEPATyphl U KaTalM3aTOPOB, KIETOYHOE
CTPOCHHME KUBBIX opraHu3moB, posb JIHK kak Hocurtens HacienacTBeHHOW WHQOpMaIuu,
HBOJIIOLIMIO JKMBOM MPUPOJIbI, MPEBPALLEHUS SHEPTUU U BEPOSITHOCTHBINA XapaKTep MPOLECCOB B
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KUBOW M HEXXHBOHM MPHUPOJIE, B3AUMOCBS3b KOMIIOHEHTOB 3KOCHUCTEMBI, BIUSHHUE IESATEIHLHOCTH
YeJI0BEKa Ha SKOCUCTEMBI;
OOBSICHATH MPUKJIAJHOE 3HAUCHHE BAKHEUIITNX JOCTHXKEHHI B 00JIACTH €CTECTBEHHBIX
HAayK JJIs: pa3BUTHsS SHEPreTUKU, TPAHCIOPTA U CPEICTB CBA3M, MOIYYEHHUS CHUHTETUYECKHX
MaTepHaJioB C 33JaHHBIMU CBOICTBaMH, CO3/aHUS OMOTEXHOJIOTHM, JieueHHE HH(EKIIMOHHBIX
3a00J1eBaHUM, OXpaHbl OKPYKAIOLIEH Cpe/ibl;
BBIJIBUTATh THIIOTE3bl U MpeAyaraTh MMyTH UX HMPOBEPKH; JeNaTh BHIBOJBI Ha OCHOBE
9KCHEPUMEHTAJIbHBIX JAHHBIX, IPEJICTABICHHBIX B BUE I'paduKa, TaOIULbI UM TUarpaMMBl;
paboTaTh C €CTECTBEHHOHAYYHOU JINTEPATYpOH, conepkaiieiics B coodmenusx CMU,
pecypcax VHTepHeTa, Hay4HO-TIOMYJSPHBIX CTAaThAX: BJIAJAETh METOAAMHU IIOMCKA, BBLAEIATH
CMBICJIOBYIO OCHOBY M OLIEHHBATh JOCTOBEPHOCTH HH(POPMALINY;
UCIOJb30BaTh MPUOOPETEHHBbIE 3HAHUA M YMEHMsI B IPAKTMUYECKOW JEATEIBHOCTU U
IIOBCEJHEBHOM KU3HHU JUIA:
OLIEHKHU BJIMSIHUSI HA OPTaHU3M YeJIOBEKa IEKTPOMArHUTHBIX BOJH U PalMOAKTUBHBIX
U3JIy4CHHUI;
IHEPTOCOEPEIKCHHUS;
0€30MaCHOTO HCITOJIb30BAHNS MAaTEPHAJIOB U XUMHUYECKUX BEIIECTB B OBITY;
npoGMIaKTUKA  HMH(MEKUMOHHBIX  3a00jieBaHMM, HUKOTHMHOBOM, aJKOTOJbHOM U
HapKOTUYECKOHN 3aBUCUMOCTEN;
OCO3HAHHBIX JIMYHBIX ACHCTBUIH 10 OXpaHEe OKPYKarOIEeH Cpeibl.
1.4. PexoMeHyeMoe KOJIMY€ECTBO YaCOB HA OCBOEHHE MPOrpPaMMbl Y4eOHO# THCIMIIIMHBI:
MaxkcumanbHON yueOHON Harpy3ku oOyuatomierocsi 117 yacos, B ToM yuce:
- 00s13aTeNbHOM ayTUTOPHOH y4eOHOH Harpy3Kku oOydaromerocst 117 gacos.

2. CTPYKTYPA U COJAEP)KAHWE YYEBHOU JUCHUILIUHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOIl padoThI

Bua y4eOHoii padoThI O0BneM yacoB
M 177
akcUMalibHas yueOHasi Harpy3ka (BCEro)

117
OO6s3aTenbHas ayiuTopHas yueOHas Harpyska (BCero)
B TOM YHUCIIE:

63
JICKITUHU
NPAaKTUYECKHUE 3aHATHS 54
CamocrosTenbHas paboTa CTyIEeHTOB 60

Urorosas arrecranus B hopme ougpgpepenyuposannozo 3auema 6o

6mopom cemecmpe




2.2. TemaTnueckuii miiad u cogep:xxanue ydeonoi rucunmiinabsl ECTECTBO3HAHUE

1.6. Be1ukue
IKCIEPUMEHTHI B
€CTeCTBEHHBIX HAYKAX

TPAKTOBATh «OTPUIATEIbHBIN» PE3yJIbTAT SKCIIEPUMEHTA, K KAKUM OTKPBITHSAM MOXET IIPUBECTH
9KCIIEPUMEHT.
Hoxnan

HaumenoBanue Conepxanue y4eOHOTO MaTepHaa, JJabopaTOpPHbIE U MPaKTHYECKUE paboThI, CaMOCTOsITeIbHAs paboTa ObBem YpoBenb
paszesnoB U TeM oOyyaromuxcs 4acoB OCBOCHUS
1 2 3 4
PA3JIEJI 1. CTpyKTypa ecTeCTBEHHO-HAY4YHOI'0 3HAHMS: MHOT0o0pa3ue eJMHCTBA 32
1 | Hayka 2 2
1.1. EcTecTBO3HaHMe 2 | Hayunas xesirenpmocts
Kak ImosHaBaTeIbHAs PaccMoTpeTh KpUTepHH HayYHOCTH, Pa3BUBATh MOHATHS «HAYYHAsS ICATEIBHOCTDY, «TUIIOTE3a»,
AeATEILHOCTD «HAyKa» C TIO3UIHH KPUTEPHEB HAYIHOTO 3HAHMSL.
1.2. Ilpupona B 1 | EcrectBO3Hanue 2 2
3epKajie HayKu 2 | PepykimoHn3m
3 | LlenocTHBIA MOIX0
4 | CucTeMHEBIH TOIX0T
[T03HAKOMHTB ¢ TEPMHUHOM «ECTECTBO3HAHHEY, MOHATHAMH «PEIYKIHOHU3MY, CHCTEMHBIN 1
HEJIOCTHBIN MTOXO0/IbI; TOKA3aTh BO3MOKHBIE aCTICKTHI IPUMEHEHHUS STHX TEPMHUHOB JUIS ONTHCAHHS
NPUPOBI KAK OCHOBHOTO 00BEKTa, M3y4aeMoro B Kypce «EcrecTBozHaHHE»
1 | Kaptuna mupa 2 2
1.3. EcTecTBO3HaHMe B Cemmrap
CHCTEME Ky ILTYPLI PaccMoTpeTh COOTHOIIICHNE M B3aUMHOE BIIMSIHAE HAayKH, UICKYCCTBa M MOPAJId KaK OCHOBHBIX
KOMITOHEHTOB KYJIbTYpbL. [IpeocTaBUTh 00yJarommMesi BO3MOXKHOCTh COCTaBUTh COOCTBEHHOE
NpE/ICTaBICHHE O KApTHHE MHPA.
1 | Ilpu3Haku U KpUTEPUH HAYYHOT'O 3HAHUS 2 2
1.4. Kpurepun Co3paats yclioBus AJisl TOHUMAaHHS IPU3HAKOB U KPUTEPUEB HAYYHOTO 3HaHUs. [Ipy cpaBHEeHNU HayKu
HAYYHOI'0 3HAHUSA 1 NCEBAOHAYKHU IMMOJABECTU O6yanOHII/IXC5[ K 061ueMy IpeaAcCTaBJICHUIO O CHeHI/I(l)I/IKe HayKH.
1 | HaGmronenue 4 1
1.5. 2 | ODKCiepuMEeHT
IKCHEPHMEHTANBHBIE | 3 | ['yoresa
METOAbI B 4 | Yuumces HaG00aTh
€CTECTBEHHBIX HayKax DKCIEPUMEHTATOP, IPUOOP, PE3YIIBTAT
[To3HaKOMUTE O0OYUArOLIMXCS KaK COBEPLIAIOTCS OTKPBITHSL, TI0/ICKAa3aHHBIE SKCIIEPUMEHTOM; KaK 2 2




1.7. TeopeTnueckue 1 | OMnupuvecKue METO b 4
MeTOIbI 2 | Teopernyeckre METOIbI
HCCJIeI0BaAHUS 3 | Muaykuus
MeTOIbI 4 | Henykuus
5 | MoaenupoBaHue
1.8. EcrectBo3Hanue u | 1 | Co3marh ycnoBws Ut MOHUMAaHUS OTHOIIEHUS PEJIUTHH K €CTECTBO3HAHUIO, POIIM XPUCTHAHCKHAX 4
peauruo3Hasi Tpanuiuii B popmupoanny Hayku B EBpone B Hagane HoBoro Bpemenu. [lapannrma
Tpaguuusa Tpaguuun
U PEBOJIIONINHU B
€CTeCTBO3ZHAHHU
CPC 10
PA3JIEJI 2. CTPYKTYPbI MUPA NIPUPO/IbI: EJMHCTBO MHOI'OOBPA3USA 68
2.1. Macura6ei 1 | Makpomup 2
Bcesennoii 2 | Mukpomup
3 | Meramup
CdopmupoBath TpencTaBlIeHHE O Mera-, Makpo- M MHKPOMHpPE, WX XapaKTepHBIX MacIiTadax.
[lo3HAaKOMHTH HX C UCHOJB3YyEMBIMH €IWHUIAMH H3MepeHus. Ha oCHOBe MPHHIIMTIIOB MCCIEIOBaHUS
Mera- ¥ MUKpOMHPA TIOJIBECTH YYAIUXCSA K TOHUMAaHUIO CyIIECTBOBAHUS TPAHMUI] HAIIIMX BO3MOKHOCTEH
W3YYCHUSI MAaKPO- U MUKPOMHUPA.
2.2. lucKpeTHOCTD 1 1 | KontunyanbpHast KOHIETIIIHS 4
HeNpPepBIBHOCTD B 2 | KopnyckysisipHasi KOHIICTILIUS
npupose 3 | JduckpeTHOCTH
4 | Tlone
CdopmupoBath y 00y4aronuxcs MpeacTaBICHUE O JIBYX CIIOCO0axX OMUCAHKSI O0BEKTOB M CUCTEM:
JIUCKPETHOM M KOHTHHYQJIbHOM (HEIPEPBIBHOM ); ChOPMHUPOBATH IOHUMAHKUE TEPMHUHA KIIOJIE» B
IIIPOKOM CMBICJIE CJIOBA U CIIOCOOBI N300paKeHHUs TIOJIEH.
2.3. IToae kak cnocod 1 | I'paBuTanmoHHOE 110JIE
ONMHCAHUS 2 | MaruuTHas cuia 4
B3auMojeiicTBus 3 | DiekTpoMarHuTHas cuia
4 | DIeKTpOMarHuTHOE TOJIe
(I)y]-[}laMe}[Ta_m,H],]e CDyH}.IaMeHTaJ‘IBHLIe II0JIsA
MOJISI KAK Konnenmnmsa nanpsHONEUCTBHS
COCTABJISIIOIIHE Konuennus 61u3KkoaeicTBHS
MaTepHu CdopmupoBarh y 00y4aromuxcs MOHUMaHUE PEATbHOCTH (PU3MYECKUX TOJIEH KaK COCTABIISIOIINX

MaTepuH, SBIAIOMUXCA QyHIaMEHTaIbHBIMH.
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CrniekTpsl

2.4. BzanumopeiicTBue 2 | TeroBoe m3nyueHue
I0JIA M BEIIECTBA. CdhopmupoBath y 00y4aronuxcsi IOHUMaHUE MEXaHU3Ma B3aUMOJICHCTBUS MOJIS ¥ BEIIECTBA Ha
LBeT 1 cHeKTpPLI nprUMepe BOSHUKHOBEHUS LIBETa, CBETOBOTO M3IIyUCHHSI M YMEHUS OOBSACHSTD 3TH SIBICHHS.
1 | IIpoBectu mpocThie SKCIEPUMEHTATBHBIE UCCIICAOBAHNS BOJTHOBOW PUPOJIBI CBETA M JUCKPETHOCTH
2.5. JIucKkpeTHOCTDH U p P p PHpOA P
3IEKTPUYECKOr0 3apsia.
HeNpepbIBHOCTD:
KganToBas Teopus
JKCIePUMEHT.
KBaHThI
KBanroBble
(KOpImyCKYJIsSIpHbIE) Dorospexr
priycicyIsipit DoTOH
CBOICTBA MoJIeH .
ITo3HAaKOMHTH 00YYAIOIINXCS C ONBITAMH, JOKA3BIBAKIIMMHU KOPITYCKYJISIPHBIA XapaKTep MOJIs.
2.6. BosiHoBBIE 1 | ChopmupoBaTh y 00ydaroIMxcs MPEACTABICHUE O BOJIHOBBIX CBOWCTBAX YaCTHII.
(moJieBbI€) CBONCTBA KopryckynsspHO-BOTHOBOM Tyannu3m
YacTHIl Ha ocHOBE MBICIIEHHBIX 3KCIIEPUMEHTOB CPOPMHUPOBATH MOHIMAaHNE KBAHTOBO-BOJTHOBOTO Tyalln3Ma
KopnyckysipHo-
BOJIHOBO# TyaJIn3M
2.7. 1 | Anponsl
DyH1aMeHTAJIbHbIE 2 | JlentoHsl
B3aHMO/IeliCTBUA B 3 | Heitrpuno
MHKpoOMHpe CdopmupoBath y 00yJaronIuxcsi MpeJcTaBIeHNUe O CUIBHOM U cJ1a00M B3aUMOACHCTBHSAX H
MMOHUMAaHHUE POJIM 3TUX B3aUMOJIEHCTBUI B CYIIIECTBOBAHUH JKU3HU.
2.8. EnuncTBO 1 | ToxnecTBEHHBIE YACTUIIBI
MHOT000pa3usi. 2 | DreMeHTapHbIC YaCTHIIbI
Muxkpomup 3 | Ksapku
4 | Actepounsl
5 | Kometsr
6 | Meteopoust
7 | Bcenennas ['anakTuka
8 | ComnHeuHslii BeTep

[ToaBecTn 00yyarOmMuUXCs K MOHUMAHUIO 0COOCHHOCTEH MUKPOMHUpA.
[IpencraBuTh BO3SMOXXHOCTH COCTaBUTH COOCTBEHHOE MPEACTABICHHE O CTpOeHUH BeeneHHOMH.
TTogBecTu K OCO3HAHUIO TOTO, KaK ycTpoeHa BceneHHas v kakas cuia «IIpaBUT MUPAMID.




2.9. EnuHCTBO

[EE

Kpurepun xuBoro

MHOr006pa3usi. 2 | YpOoBHH OpraHn3alyy KXU3HU

Buonornyeckue PaccMmoTpeTs 4epThl OTINYHS )KUBOTO OOBEKTa OT HEXKMBOTIO; HA OCHOBE CBOWCTB OMOIOTHYECKUX

CUCTEMBI CHCTEM IMO/ABECTH 00YYarOIINXCS K MOHUMAaHHIO TPUYUH MHOT000pa3usi OMOIOTHYeCKUX BUAOB;
MO3HAKOMHTH UX C YPOBHSIMH OPTaHU3aINH KHU3HH.

2.10. MonekynspHas 1 | IlentunHas cBs3b

CTPYKTYPa KMBOI0 2 | [entuast

3 | Ctpykrypa Oenka

4 | IHK, PHK

5 | Pemukarnmsa
PacimpuTh 3HaHUS 00y4YaromUXcs 0 XKMUYECKOM COCTaBE BHYTPUKIETOUHOHN CpeJbl, CTPOCHHHU U
3HAQUEHHU B )KU3HU KIJIETKU PA3JIMYHBIX OPraHMYECKUX H HEOPTaHMYECKUX COeTMHEHHH.
Cdopmuposats y obyqaromuxcs 3Hanus o ctpykrype u pynkmnusx HK (IHK u PHK). Co3nats
YCIIOBUSL TSI BBISIBIICHHSI CBSI3U MEXKIY COCTABOM, CTPOCHHUEM MOJIEKYJIBl XUMHUYECKOTO COCTUHEHUS U
ero (pyHKIHSAMU B KIIETKE.

2.11. Beaku u Pacmmputs 3HaHMS 00y4aromuxcs o GyHKUUAX OeIKOB B )KMBOH KieTke. Co31aTh yCIOBUS LIS

HYKJICHHOBBIE BBISIBJICHUS TIPOLIECCOB, MPOUCXOISAIINX B KIETKE, HCHONb3Ys 3HAHUS O QYHKIHIX OEJIKOB.

KHCJIOTBI Onpenenuts CBsI3b MPOCTPAHCTBEHHOW OpraHU3aIMK MOJICKYJIBI OeJIKa C TIPOLIECCOM €ro IeHaTypaluu
¥ MEXaHNU3MOM AercTBus (pepMeHTOB. CHopMUpoBaTh Yy 00YHaIOLINXCS 3HAHUS O CTPYKTYpe U
dynaxuax vykienHoBbix kucnot (PHK u JIHK).

2.12. Knerka kak 1 | Knerounas teopus

CTPYKTYpHasi OCHOBA 2 | IIpokapuoThI

JKHBBIX OPraHU3MOB 3 | Dykapuorsl

4 | Opranenisl
5 | Muros
[To3HakOMHTEL O0YYaIOIIMXCS C OCHOBHBIMU TTOJIOKEHUSMH KIIETOYHOW TEOPUH, C HCTOPHEH pa3BUTHS
NPE/ICTABICHUI O CTPOCHUN M (QYHKIMU KJICTKH. PacIMpuTh 3HaHHUS O CTPOCHUH M (DYHKITHIX
KJIETOYHBIX CTPYKTYp. CHopMHUpOBaTh y 00yUarOIMXCs MPEICTaBICHHE O SIpe KIETKU KaK O
(GYHKIIMOHAILHOM IICHTpPE, 00ECTICUNBAOIIEM MTPOIIECCHl OOMEHa BENECTB, PAa3MHOKEHUS U Pa3BUTHSI
2.13. PazHooGpa3ue 1 | Hykneounng
¢hopm xu3HN 2 | Bupycs




CdopmupoBats y 00y4aromuxcs MpeacTaBIeHue 0 MHOrooOpa3uu ku3Hu Ha 3emiie. Co3/1aTh yCIoBHS
JUTSI BBISIBJICHHS PA3IMYMi B CTPOSHUH U (DYHKIIHSIX OJJHOKJIETOYHBIX OPTaHU3MOB U KJIETOK B COCTaBe
TKaHed. Paciimputh 3HaHUS 00YJarOIMIKXCS O CTPOCHUH, (PYHKIIUSX MPOKAPHUOT M BUPYCOB.

2.14. Ilonynsauum u 1 | [InoTHOCTH MOMYJISIIUU 5
npouecchl uX 2 | [IpoxyuenTst
peryiasuun 3 | KoncymeHTsr
IpuHUMNIBI 4 | PenyueHTsl
OpraHu3anuu 5 | Tpoduueckue cetu
IKOCHCTEM CdopmupoBats y 00yqaromuxcs MpecTaBIeHNE O )KU3HA OPTaHU3MOB Ha 3eMIIe B OTIPe/IeTICHHBIX
pamMKax CyIIeCTBOBAHHUA.
OnpenenanTs OCHOBHBIE MPUHLUIIBI OPraHU3aluN OMOCHCTEM Ha SKOCHUCTEMHOM YPOBHE B YCIIOBHUSX
CYIIIECTBOBAaHUS UX MHOT000pa3usl.
2.15. Buocdepa O0600mMTh 3HaHKS 00YYAOLIMXCSI O CHCTEMHOM M HePapXUUYeCKOM YCTPONHCTBE NPUPOBL, 0 buochepe
Han6oJee o0uue KaK I100aJIbHOM PKOCHCTEME, 00 YCIOBHUX e¢ (PYHKIIMOHUPOBAaHUS U ycToWYMBOCTH. [Tokazath
3aKOHBI PUPO/BI. 3HAYMMOCTh 3HaHUH 00 «yCTpOHCTBE» MPUPOJIBI IS YEIOBEKA, /Il TAPMOHU3AIUH €r0 OTHOICHHH C 2
3aKoHbI COXpaHEHUs! HEll.
3aMKHyTasi cUCTeMa
MoMeHT umiyibca
Ha ocHoBe 00mux mpencTaBieHni 00yJaroIIMXCs 0 3aKOHAX COXPaHEHUs, TOIBECTH UX K TOHUMaHHUIO
TOTO, YTO ITUM 3aKOHAM ITOYUHSIOTCS BCE MPOIIECCHI, POUCXOIINE KaK B HEXKHUBOM, TaK U B )KUBOI
NPUPOJIe, U OHU SIBIISIIOTCS (DyHIAMEHTAIBbHBIMHA 3aKOHAMH MPUPOIBL.
2.16. DHepreTuka 1 | AT® DHeprernueckuit oOMeH 4
JKUBOW KJIETKH 2 | Ilnactudeckuii oOMeH
3 | I'muxonus
4 | 'moponus
5 | ®ortocuHTe3
IToka3aTk B3aUMOCBSI3b IPOIIECCOB SHEPTETHYECKOTO U TUTACTUYECKOT0 OOMEHA, TPOTEKAIOIIHNX B
KUBOH KIteTKe. [TpoIomknuTh pazBuTre y 00y4aronmuxcs MOHATHS 0 (POTOCHHTE3E.
2.17. ExuucTBO 1 | TparcasroOHHAS CUMMETPHUS 4
NpUPOIbL. 2 | 3aKOH COXpaHEHHs UMITyJIbCa
Cummertpust CoznaTh ycioBus il pOPMHUPOBAHUS y 00YIAIOIINXCS TTOHATUS «CHMMETPHUS», TO3HAKOMUTH
00yYaroIuXxcs ¢ MPUHIMIIAMA CUMMETPHUH, C IMAITa30HOM MPOSIBICHUS] chMMeTpHu. [loka3aTh poib
cuMMeTpuu B ripupoze. [loaBecTr K NOHMMaHUIO, YTO BCE 3aKOHBI COXPAHEHUS MPSIMO CBA3aHBI C
OIpeeICHHON CUMMETPHEN.
CPC
20
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Pa3znen 3. OT cTPpyKTYpHI K CBOHiCTBAM

20

31 A 1 | EcrecTBeHHO-Hay4Hasi KAPTHHA MUPA
3;1éMeT{(;D::TI IPLlBa C03HaTI: YCIIOBUS 1715l IOHUMAHUSI aTOMUCTHUYECKOTO M DIIEMEHTAPUCTCKOTO MOIX0I0B K OOBSCHEHUIO 2
pellenust NpoGeMbl ABJICHUH NPUPObL. Pacnputs npencTaBaeHus 00y4aronMxcs O HayIHbIX BSTIZIAX yHCHBIX PasHbIX
. 3m0X. Beiaenuts ob1ue yepTsl ¥ pa3auyuus B IOHUMAaHUU MU €CTECTBEHHO-HayYHON KapTHHbBI MUDPA.
reHe3uca CBOICTB
Mesx4acTUUHBIE CHITBI
BB?rl(l)l;z:];Jomeﬂne COSILa}“L YCHOBHA /1 OHUMAHHS OTIIHHA KOpIycKyJIsipHOU Teopun P.Boilig oT npeaiecTByomux
TEOpHii reHe3uca CBOUCTB BemiecTB. [lonBecTr 00y4aromuxcst K IOHUMAHUIO KOPILYCKYJISIPHOTO
aTOMMCTHKHU
yuenust 1. HeroTona.
1 | ArperaTHble COCTOSHHUS
3.2. Xumnveckasn N
PEBOTIOWHS! HIOXH ITokazare oOyqatormmmces cyTb xumudeckoit peBomtoru XY 11 8. ChopmupoBaTs y o0ydaronmxcs 2
TpocBemenus npezacTasieHue o temiopoae. OTMeTuTh 3HaueHue Teopun JlaByasbe Ui HOCJIEAYIOIETr0 pa3BUTHS
«HoBasi cHeTeMa Hayku. Pa3BUBaTh Mpe/ICTaBICHUS O HAYYHBIX 3HAHHUAX OKPY’KAIOIIET0 MUpa B Pa3InIHbIE
HMHYECKOi HCTOPUYECKUE SMOXH.
bH10CcODHI ITokazate HCTOPHHECKHUE MPETOCHLIKH HCO6XOE[HMOCTH OCMBICJICHUS CTPYKTYPbl XUMHYIECKHX
1. JanbTona coenuHeHwuit. [TokazaTh 0coOeHHOCTH BO33peHuit [.JlanpToHa. OTMETUTh 3HaUYeHUE Teopuu JlanpToHa
JUTSI TOCJIEAYIOUIETO Pa3BUTHS HAYKU
3.3. llepuoanueckuii 1 | Cyts u pons [lepronuueckoro 3akoHa AJis pa3BUTHS HAYKU 2
3aK0H
JA.N.MenneneeBa
3.4. CocraB — 1 | IloHATH COOTHOLIEHHE MEKAY COCTABOM, CTPOSHHEM U cBoWcTBaMU. Co3aTh yCIOBUS Ul IPOTHO3a 2
CTPYKTypa — CBOICTBA CBOWCTBA BEIIECTB: PU3NUECKHE, XUMUUECKHE, OMOJIOTHUYECKHUE.
Buoaoruveckas CoBpeMEHHBIE MTPEICTABICHUSI O MHOT00Opa3nH KUBOT'O
CHCTeMATHKA CdopmupoBath 3HaHHS O METOJIaX €CTECTBEHHO-HAYUHBIX TUCLHUIUINH, UCTIOJIB3YEMBbIX TSl U3yUEHHS
OpraHu3MOB, 0 OMHApHON HOMEHKJIAType, IPUHIHIIIAX COBPEMEHHON OMOJIOrMYeCcKOi CHCTEMAaTHKH.
[To3HakOMHTEL O0YYaIOIIUXCS C COBPEMEHHBIMHU TMPEICTABICHUSAMH O KJIACCH(DUKAIIIH KHBBIX
CYIIECTB, MPOOJIeMaMHt YCTaHOBIICHHSI POJICTBEHHBIX B3aMMOCBS3EH MEXKIy OpraHU3MaMH B TIPOIILIOM
Y Ha COBPEMEHHOM 3Talle pa3BUTHs HAyKU M 001IeCTBa.
3.5. Kak peanu3yercst 1 | 'eneTnyeckuii KO 2
HacJIeJICTBeHHAsI 2 | TpaHCcKpHITIHS
uHpopManus 3 | Tpancnsauus
Pacmmputs 3HaHUS 00y4alOMmuXcs 0 CHOCO0ax peaqu3aluy reHeTHIeCKO HHPOPMAIH B )KUBBIX
opraam3max. JJoOUThCs MOHMMAaHUS ¥ YCBOCHHS 00yUYalOIUMHUCS CYIIHOCTH T€HETHYECKOTO KO/a, €T
CBOWCTB; CYITHOCTH Ipoliecca OMOCHHTe3a Oellka B KIIETKE KakK Mpolecca pean3alii XHMHUECKOT0
cocraBa JIHK B ¢pyHKIMM GeTKOBBIX MOJIEKYN U PYHKIHMH )KHBOTO OPraHUu3Ma B IIEJIOM.
CPC 10
PA3JIEJ1 4. ECTECTBEHHBIE HAYKHW U MTPOBJIEMbBI 3JOPOBbSI UEJIOBEKA 18
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4.1. YenoBek Kak 1 | Buonoruueckoe 4
YHHUKAJIbHas KUBas 2 | JdyxoBHoe
cucTema. 3 | CoumansHoe
DaKTOpPHI 310POBHS Opranusm kak ouosnoruueckas cucrema. Crerpduueckue 0COOEHHOCTH YeIOBEKa. Y HUKAILHOCTh
YeJi0BeKaA. dheHomena «YemoBeky.
IIpo6eMbI 370pOBBS YEJIOBEKA
4.2. HacsieicTBEHHBIE 1 | I'uOpuapl TOMUHAHTHBIC U PEIICCCUBHBIC MPU3HAKY T'€H TCHOTHIT (DEHOTHUIT
3aKOHOMEPHOCTH. 3aKOHOMEPHOCTH HacleoBaHus npu3HakoB. CuemieHHoe HacaeaoBanue. OCHOBHBIC MTOCTYIAThI 4
XPOMOCOMHOM TEOPHUH HACIIEICTBEHHOCTH.
4.3. I'eHeTuka 1 | Kapuotum yenoBeka reHOM YeJI0BEKa FeHHasl Teparus 4
YeJi0BeKaA. [Ipenmer n3yueHus reHeTukn yenoBeka. Kapnorumn. HacnenoBanue npu3HaKoB, CIEIUIEHHBIX C MTOJIOM.
OcHoBHbIE METObI FeHETUKU. [IporpamMma «I'€HOM 4eTOBEKa» U €€ UTOTH.
CPC 6
PA3JIEJI 5. IPUPOJA B AIBUKEHUU, ABUKEHUE B IIPUPOJIE (HUACOB) 30
5.1. /IBuikeHHe Kak 1 | Cucrema oTcuera
nepemMenieHmne 2 | MarepuanbHas TOUKa 4
3 | Mexanndeckoe IBIKEHUE
4 | IuHamuka
5 | NuepumanpHas cucremMa oTcyera
CdopmupoBath y 00yqaromuxcs MpecTaBIeHne 00 OTHOCUTEIEHOM XapaKTepe ABMKEHUS.
ITo3HaKOMHTP HX C KOJIMYSCTBEHHBIM OIMCAHUEM JABMKCHHSL.
5.2. IlpuunHbI 1 | CocrostHre cucTembl 4
MEXaHHYEeCKOT0 CdopmupoBath y 00y4aromuxcs mpeacTaBIeHue o hakTopax, ONPEASISIOIINX IBUKCHHUE TSN C TOUKH
JBHIKEHHS. 3peHusl MEXaHUKHU. PacmpuTh 3HaHMS 0 MEXaHUYECKOM JIBHKEeHHUH. [ [03HAKOMUTE 00yJarommxcs ¢
JleTepMuHu3mM KOHIICTIIIUEH JarIacOBCKOTO JETePMUHI3MA.
1 | DieKTpPOMarHuTHOE MOJIe 2
5.3. JIBuikeHune kak 2 | Bonna
pacnpocTpaHeHue. 3 | BomHsr ynipyroctu
BoJinbl 4 | Unrepdepennms
5 | IlpuHIUN cynepno3uiuy BOJIH
CosznaTh yCIIOBUS ISl IOHUMaHHUS 00yJaroNUMIC OCOOCHHOCTEW BOJIHOBOTO ITPOIIECCa.
T103HaKOMUTB C BOJIHAMU Pa3JIMYHOMN PUPOJIBI.
1 | Onpenenuth, KaKUMH TTApaMETPaMU MOXHO OXapaKTepH30BaTh 3ByK. OOydJaronuecs yqarcs 4

5.4. 3ByK u ero
XapaKTepPUCTUKHA

I/I306pa)KaTB Ppa3JIn4HbIC 3BYKU B BUAC rpaq)m(a BOJIHEI. HpO,E[OJ'DKI/ITL Pa3BUBATh y NOHATUSA
(IIPAKTHUYCCKAsA HaydHas ACATCIbHOCTb», KTUIIOTE3a», «HAYKa» C IO3UUU KPUTCPUCB HAYTHOT O
3HaHMU.
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5.5. IBu:xeHue,

YeTbIpexMepHOE MPOCTPAHCTBO — BPEMS

MpPOCTPAHCTBO, BpeMs, PaccmoTpeTh KaccuuecKue CBOMCTBA MPOCTPAHCTBA, BPEMEHU U MAaTEPUU, CPABHUTH UX C TEOPUEH 4
MaTepus OTHOCHUTEIFHOCTH DUHINTEHA, TIOJBECTH K TIOHUMAaHUIO HAYYHON KapTUHBI MUPA.
5.6. IBuikeHue Temnsaa 1 | TepmoguHammka
CdhopmupoBath y 00y4arommxcst MpeAcTaBIeHUE O IEPBOM U BTOPOM Hadanax TePMOJUHAMUKH, 2
UCTOpHHM UX pa3BuTus. [loaBecTH MX K MOHUMaHUIO HAy4HOUH KapTUHBI MUpA.
CPC 10
PA3JAEJ 6. 3BOJTIOOUOHHAS KAPTUHA MUPA
1 | Camoopranuzars
6.1. Mexny nopsizkom 5 | ¢ p Tt
T X20COM WHEpreTHKa
3 | ABTokonebaHus
CdopmupoBath y 00yqaronmxcst MpeACcTaBIeHUE 0 3aKOHAX JIBMKEHUS Ha YPOBHE MUKPO- U
Makpomupa. Co3aTh YCIOBHS ISl TOHUMAHHS HAYKH O CAMOOPTaHU3aINN — CHHEPT€THKH.
1 | OTKpHITBIE CUCTEMBI 2
6.2. 2 | Onykryanun
Camoopranusanus. 3 ]émbypkaunn . p
TIpHUHHDBI H YCTOBUS 03/1aTh YCJIOBHSA JUTS MOHUMAaHUS IPUYHH U YCIOBUH caMOOpTraHn3aluu. PacumpuTs 3HaHHS
00y4aroIuxcst 0 CHCTEMAX, CIIOCOOHBIX K CaMOOPTaHU3aIHH.
CPC 4
Hrorosas arrectamus B popMe a1 CPCHIUPOBAHHOI'O 3a4€Ta 1 THe (OPMBI KOHTPOJIS 3HAHUH
3adeTHoe 3aHATHE H bopme pdepentump Apyrue hop p 1
Bcero 177
B TOM YHCJIE: IPAKTUYECKUE 3aHATUSA 54
CamocrosTenpHast paboTa CTyJeHTOB 60

Jlist XapaKTepUCTUKU YPOBHSI OCBOSHMS y4eOHOr0 MaTepualla UCIOJIb3YIOTCs cielylonue 0003HaueHus:
1. — o3HaKOMUTENBHBIN (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpOAYKTUBHBIN (BBIIOJIHEHUE IEATENILHOCTH 110 00pa3ily, MHCTPYKLIUU WU MO/ PYKOBOJCTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIIHLHOE BBHITIOJTHEHUE ICATEILHOCTH, pellIeHHe TPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUILJIAHBI

3.1. Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBbHOMY MaTC€PHAIBbHO-TEXHUYECCKOMY odecnevYeHn1o

HaumenoBanue
HaunmeHnoBanue .
AUCHHUILTUHBI CHCIHATbHbIX .
Ne NOMeleHUI 1 OcCHalEeHHOCTD CHelUAJTbHBIX IOMellleHH i U
n\n (Mony151), npaKTik NOMeleHU ISl MOMeIleHUH JIs1 CAMOCTOSATEJIbHOH padoThI
B COOTBETCTBHH € .
CaMOCTOSITeIbHOI
Y4eOHBIM IIAHOM
padoThl
1 | BA.06 Kabuner YueOHast MmeOeIb:
EcrecTtBo3Hanue €CTECTBEHHOHAY4YHbIX | CKaMbsi OTKHM/IHAS C MIOOUTPOM-28IIT;
TUCLIUILINH Crou npenojaBaTebCKuil — 11T;
Ne2.309 Jlocka i1 HarmucaHus MeJIoM — 11IT;
Cryn nomymsrkuit 530*860 (kapkac Xpom, LBET
I'maBHBI ~ y4eOHBIN | TKaHU cepblil) — 11T;
kopnyc, Pecnybnuka | TpuOyHa MOOUIIbHAsS co BCTPOEHHOM
Caxa (SxyTus), | aKyCTUYECKOH  CHCTEeMOH, MHUKpPOQOHOM W
r.SIKyTCK, namrou — lmr.
u1.Ceprensxckoe, 3
KM, 0.3.
2 bubnuoreka, [IporpamMmmMHOe oOecrieueHue:
yuTaldbHbIM  3am ¢ | Ynucno mocagoyHbIX MeECT JJsl I0JIb30BaTesei
BBIXOJIOM B  CeTh | Ombnmorexu — 36
WnTepHer becruiatHast oIepaluoHHas cucreMa
677007, Pecnyomuka | CalculateLinux
Caxa (Axyrus), | LIBREOFFICE = OtkpeiToe  JMIIEH3MOHHOE
r.Jkyrck, cornamenne GNUGeneralPublicLicense
m1.Ceprensaxckoe, 3
KM, 1.3, 1 sTax
3.2. UudopmanuonHoe odecriedeHne 00yueHust
Ilepedyenb y4eOHBIX H31aHUI, MHTEPHET-PeCYpPCOB, A0MOJHUTEIbHOI JUTEPATypPhI
OcHogHble UCHMOYHUKU:
KomnuecTtBo
l'onu | Ucnons3yercs
9K3EMILISIPOB
No HaumenoBanue ABTOpBI MecTo | npu uzydyeHuu | Cemectp B Ha
1B HAI PasAIeiIon o6ubnmoreke | kadeape
1 2 3 4 5 6 7 8
EcrecTBo3Hanue | Anekcammna 2019 1-7 1,2 25
N.I0.,
lNalakTHOHOB
K.B.,
JAmutpues
n.C.
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Ilepeuens 3n1eKmponHbIX pecypcos:

Ne HaumenoBaHmue

21 Caiit Hayunoti oubnmorexku SIICXA: http://nlib.ysaa.ru/

32 | DnekrpoHHas oOy4aromias obonouka Ha caiite IICXA: http://moodle.ysaa.ru/

33 JocTyI K aJeKTpoHHOMY pecypcy usaarenbcTBa «FOPAUWTY, noroBop Ha OKa3aHHE yCIyT
10 MIPe0CTaBICHHIO 1ocTymna K 9bC
JlocTyn K DJIeKTPOHHO-OMOIMOTEYHON CHCTEME H3/1aTeNbeTBa «JIaHb) B paMKax

24 corjamieHus o co3nanun «MubopmMarmoHHOro KoHCopIryMa ouoInoTek Pecmyonmnku
Caxa (Uxytus)y,

95 Joctyn x 53 HauMeHOBaHHAM KyPHAJIOB Ha I1aT(Gopme HayuHol 51eKTpOHHOM
oubmnorexu Elibrary.ru

Ilepeyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

Ne

HaumenoBanue

1

cpaBo4yHO-TIpaBoBas cuctema Koncynbrant [Tnroc, Bepcus [pod;
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3.3. YcaoBus peanu3anuu y4e0HOi THCHUIJIMHBI JUISl CTY/IEHTOB-UHBAJIHIOB U JIHII C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

3.3.1 Oopa3oBaTejibHbIE TEXHOJOTHH.

C uenplo OKa3aHUS TOMOINM B OOYyYeHHUH CTYIACHTOB-WUHBAIUAOB W ymi ¢ OB3 mpumenstorcs
o0pa3oBaTelbHbIe TEXHOJIOTHH C MCIIOJIb30BAaHHEM YHHUBEPCAIbHBIX, CHECIUATbHBIX WHPOPMAIMOHHBIX H
KOMMYHHKAITIOHHBIX CPEJICTB.

J1J11 OCHOBHBIX BUJIOB y4eOHOM PabOThI MPUMEHSIOTCS:

KonTakTHas padora:

- JIGKIIMM — TPOOJIEMHAsl JICKIHS, JICKIUSA-IUCKYCCHUs, JICKIUSA-IUANIOT, JIEKIUA-KOHCYIbTAINS,
JICKIUS C PUMEHEHUEM JIMCTAHIIMOHHBIX TEXHOJIOTUN U TIPUBIICYCHUEM BO3MOXKHOCTeH MHTEepHEeTa;

- IPaKTUYECKHE (CEMUHAPCKUE) 3aHATHUS - TPAKTUICCKUE 3aaHNUS;

- TPYIIOBBIE KOHCYIBTAIIMH — OMPOC, pad0oTa C JIEKIIMOHHBIM U JIONOJHUTEILHBIM MaTePHAIIOM;

- WHIUMBUAyalbHas pabdoTa ¢ mpernojaBareieM - HWHIWBUAyalbHAs KOHCYJbTAIMs, paboTa ¢
JICKIIMOHHBIM ¥ JIOTIOJIHUTEIBHBIM MaTepuaioM, Oecela, MOpPaTbHO-dMOIMOHATIBHAS TOJJICPKKA H
CTHMYJIMPOBAHKE, JUCTAHIIMOHHBIC TEXHOJIOTHH.

@DopMBI  CAMOCTOATEIBHOW  pabOThI  YCTAaHABJIMBAOTCS C  y4ETOM  HMHJIMBHIYAJIbHBIX
ncuxopuznueckux ocodeHHocTel (YyCTHO, MUCbMEHHO Ha Oymare Wi Ha KOMIBIOTEpE).

B kadecTBe caMOCTOSTEIIBHON MOJATOTOBKU B O0YUCHHH HCIIOJIb3YETCS - CUCTEMa TUCTAHIIHOHHOTO
ob0yuenust Moodle.

CamocTtosTenbHas padora:

- paboTa ¢ KHUTOU U JPYTMMH UCTOYHUKAMH WH(OPMAIINH, TUIaH-KOHCTICKTHI;

- TBOPYECKHUE CAMOCTOSTEIIbHBIC Pa0OTHI;

- TUCTAHIIMOHHBIC TEXHOJIOTHH.

[Tpu HeoOX0oAMMOCTH 00YYAFOIIUMCS TIPEAOCTABIISETCS IOTIOJIHUTEIILHOE BPeMsI ISl KOHCYJIbTallui
Y BBITIOJIHEHHS 3a/IaHUM.

3.3.2. CnenuanbHoe MaTepHAJIbLHO-TEXHHMYECKOe M y4eOHO-MeToAu4ecKoe odecnevyeHue.

[Ipu oOy4eHHMHM TO JIUCHMIUIMHE HCIOJIB3YeTCs CHCTEMa, MOJAEepPKUBAIOLIAasl JUCTAaHIIMOHHOE
obpazoBanue - «Moodle» (moodle.ysaa.ru), opueHTHpOBaHHAS HA OPTaHU3AIMIO JUCTAHIIMOHHBIX KYPCOB,
a TaKXKe Ha OpPraHu3allhi0 B3aUMOJICUCTBUS MEXAY MpernofaBaTelieM U OO0YJarolIMMHCS MOCPEICTBOM
MHTEPAKTHBHBIX 00yJaroIINX IIEMEHTOB Kypca.

Jna obyuarouwguxca auy ¢ Hapyuwienuem 3penus npedoCcmagiaromca:

- BUJICOYBEIMUUTENb-MOHOKYJIISIp Juisl mpocMoTpa Levenhuk Wise 8x25;

- JJIEKTPOHHBINA PYYHON BUACOYBEINYUTEND BUJEO ONTHK “Wu-tv”;

- BO3MOKHO TaK)Ke MUCIIOJIb30BaHNE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPOUCTB;

- Bepcus caifta akagemuu http://www.ysaa.ru/ ams cliaboBUASAIIUX.

/Jlna odyuarowuxca auy ¢ HapyuienHuem ciyxa npeodocmasialomcs:

- ayIUTOPUHU CO 3BYKOYCHIIMBAIOIIIEH anmnapaTypoi (KOJIOHKHU, MUKPO(]OH);

- KOMIIBIOTEpHAsI TEXHUKA B 000PYIOBAaHHBIX KJIAcCax;

- yueOHbIe ayTUTOPUU C MYJIbTUMEIUIHHON CHCTEMOH C TPOEKTOPOM;

- ayIATOPUN C MHTEPAKTUBHBIMH JIOCKAMH B ayJUTOPHSIX

- yueOHbIe TOCcOOUs, METOIMYECKHE YKa3aHUs B (hOpMe FIEKTPOHHOTO JOKYMEHTA

/Jlna obyuarowjuxca auy ¢ HapyuwieHUAMU ONOPHO-08U2AMENIbHO20 ANNAPAMA NPEO0OCHABIAIOMCA:

- CUCTEMa JIMCTaHIIMOHHOTO 00yueHuss Moodle;

- yueOHbIE TOCOOUSI, METOIMYECKUE YKa3aHUs B (opMe 3JIEKTPOHHOTO JOKyMEHTa
3.3.3. KoHTpOJIb H OLICHKA Pe3yJIbTATOB OCBOCHHUS y4eOHOM TUCHHUIINHBI.

KoHTpomb pe3ynbTaToB 00ydeHUs OCYIIECTBIISETCS B IPOIIECCE MPOBENCHHUS TPAKTHISCKUX 3aHATHI,
BBITIOJTHEHUS] UHIUBUYaTbHBIX CAMOCTOSATEIBHBIX padoT.

JUist ocyIecTBICHUS TIPOIIETYP TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOMEXYTOYHON aTTeCTaIliN
uHBanua0B u i ¢ OB3 umerorcs honabl onieHounbix cpeactB B UC «TectupoBanmey.
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@DOopMBI U CPOKH TPOBENEHUS PYOCIKHOTO KOHTPOIIS OMPEICNSIOTCS ¢ YYeTOM HHIWBHYyaTbHBIX

ncuxo(u3nueckux ocodeHHocTel (YyCTHO, MMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIOTEpe, B (hopme
TECTUPOBAHUSA U T.I1.), U MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
[Tpy HEOOXOAUMOCTH, MPENIOCTABIAETCS AOIMOJHUTEIBHOE BpEMs IJisi MOJATOTOBKM OTBETOB Ha 3ayeTe,
aTTecTalys MPOBOJAUTCS B HECKOJIBKO 3TAIOB (110 YacTsiM), BO BPEMS aTTECTAllUU MOXKET MIPUCYTCTBOBATh
ACCUCTEHT, aTTecTalus NPephIBAeTCs IS IpUEMa MHILH, JIEKAPCTB, BO BPEMS ATTECTALIMH UCIIOIb3YIOTCA
CrielMaJbHbIE TEXHUYECKHUE CPECTBRA.

17



4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHUS YUYEFHOW JUCIUATLIAHBI
KoHTponb 1 o1ieHKa pe3ynbTaTOB OCBOCHUS YU€OHOH AUCIUIIMHBI OCYILECTBIICTCS MpenoaBaTeieM B Ipolecce IpoBeIeHuUs J1a00paTOpHbIX padoT,
TECTUPOBAHUS, a TAK)KE BBITIOJHEHHS 00YYarOIIMMHKCS UHIUBUAYAIbHBIX 3a/IaHU/, IIPOEKTOB, UCCIIEI0BAaHUI.

PesynbTarel 00yueHus
(ocBOEHHBIE YMEHVSI, YyCBOSHHBIEC 3HAHU)

®DOopMBI 1 METOJIBI KOHTPOJISL M OLIGHKU Pe3yIbTaTOB
o0OyueHus

3HaTh:

v/ CMBICJT HOHATUH: MUKPOMHp, MaKpOMHp, METaMup, MOJEKya, 2NeKTPOMATHUTHOE MOJIe,
BOJIHA, (DOTOH, aTOM, aTOMHOE SIPO, KBAHTHI, SHTPOITHS, HHPOPMAITUS, HCOPTAHUIESCKHE U
OpraHUYECKHE BENIeCTBA, CKOPOCTh PEAKIUH, KaTallu3, XUMHUYECKOe paBHOBecHe, 0OMEH
BEIIIECTB, JICJICHUE KIIETKH, OIUIOJOTBOPEHHE, T€H, HACICICTBCHHOCTh, €CTECTBECHHBIH
oTOOp, KIIETKA, OpraHW3M, MOIYJSAIUsA, dKOCHUCTeMa, Ouocdepa, MUKPOOHOIOTHUSCKUIN
CHHTE3, KJIICTOYHAS ¥ TCHHAs HHXCHEpHUs, PepMeHT;

v/ CMBICI  33KOHOB  BTOPOrO  Hauyaja TEPMOJMHAMHUKH, IIEPHOJMYECKOr0 3aKOHA M
MEPUOTUUECKON CHUCTEMbI XUMUYECKUX DIIEMEHTOB, OMOJIOTHYECKON SBOJIOINH,

v/ BKJIaJl POCCHHCKUX M 3apyOeKHBIX yUEHbIX, OKA3aBIINX HAUOObIIEE BIUSHUE HA PA3BUTHE
HaAYKH;

YMerth:

v’ OIMCHIBATH M OOBSCHATH: ABONIOIMS BceneHHoit; BombIoit B3pbIB, pa30eTaHne TaJaKTHK,
crpoenrie CONHEYHOM CUCTEMBI, CBS3b MEXIY CTPYKTYPOM MOJICKYJI U CBOWCTBAMH BEIIGCTBA,
MPUPO/IA XUMHUYECKOM CBSA3H W MEXAHU3M XUMUYECKON PEAKIINH, KIIETOYHOE CTPOCHHE JKHUBBIX
OpraHu3MOB, CTpyKTypa Mosiekyibl JIHK, rumote3sl mpoucXoxIeH s )KU3HH, IPOUCXOKIICHUS
YeJioBeKa, OMopasHooOpasue, MpeoOpa30BaHUe M COXPAHEHUE SHEPTHH B JKUBOM M HEKUBOM
NpUpOZie, CIIydalHbIe TIPOIECCHI W BEPOSTHOCTHBIC 3aKOHOMEPHOCTH, IIOOAJIbHBIC
9KOJIOTHYECKHE TMPOOJIEMbI, POJIb YeloBeka B OHochepe; B3aMMOCBA3b MEXIY HAYYHBIMH
OTKPBITHSMH W Pa3BUTHEM TEXHUKH W TEXHOJOTHMH, pasIMYHbIC CIIOCOOBbI MONYYCHUSI
ANIEKTPOSHEPTUU U TPOOJIEMBbl SHEPrOCHAOKEHHMS, UCIIONB30BAHUE AJICKTPOMATHUTHBIX BOJIH
PasIMYHOro Juara3doHa B TCXHUYCCKUX CPEACTBAX CBA3H, IOJTYUYCHUE MAaTEPHUAJIOB C 3a JaHHBIMU
CBOWCTBAMHM, MPHUPOIHBIC MAKPOMOJEKYJIbI W CHHTCTHUCCKHE IOJMMEPHBIC MaTepHalIbl,
OMOTEXHOJIOTHH; SKOJIOTHYECKHE MPOOJIEMBI, CBI3aHHBIC C PA3BUTHEM DHEPIETHUKH, TPAHCIIOPTA
1 CPEJICTB CBSI3H; STUYUECKHE MPOOIIEMBI, CBSI3aHHBIE C Pa3BUTHEM OMOTEXHOJIOTHIA, (PH3MUYECKHe
M XMMHYECKHE TPOIECChl B OPTraHM3ME YEJIOBEKA; SJICKTPOMATHHUTHBIC SBICHHUS B KUBOM
OpraHu3Me; BIHSHHUE DJICKTPOMArHUTHBIX BOJH M PaJMOAKTHBHBIX H3TyYCHHMH HA OpraHH3M
YeJioBeKa; pOJb  MAaKpPOMOJICKYJIBI B YEJIOBEUECKOM OPraHU3ME; HACJIC/ICTBESHHbIC
3aKOHOMEPHOCTH; TIPUPOZIa BUPYCHBIX 3a00JICBaHUIA; MPOOJIEMbI PAIMOHAIBHOIO TMHTAHMS,

1. Harepmperamust  pe3yibTaToB  HAOMIOAEHWA  3a
JEeSTEeTbHOCTBIO  O0YYalollerocss B MPOLECCe OCBOCHUS
00pa3oBaTeNbHON TPOrPaMMBI.

2. CrapToBasi IMAarHOCTHKa MOATOTOBKH OOYYAIOIIUXCS MO
LIKOJBHOMY Kypcy (pu3uKu, XumMuM, OHMOJIOTHMH, 3KOJIOTHH;
BBISIBJICHHE MOTHBALIMH K U3yUYCHHIO HOBOTO MaTepHuara.

3. Texymuuii KOHTpONB B hopMme:

- 3aIUTH TPAKTHYECKUX 3aHSATHH;

- KOHTPOJIBHBIX Pa0OT MO TeMaM Pa3zeyioB TUCIUILIUHBL;

- TECTUPOBAHHS,

- CPC;

- 0TYéTa 110 IPOJEIIAHHON BHEAYAUTOPHOU CAMOCTOATEIBHON
paboTe CcOrjlaCHO HMHCTPYKIMHU (TPEACTaBICHHE IOCOOUs,
Mpe3eHTanny, WHHOPMAITMOHHOE COOOIIEHHE).

4. UroroBas arrectanus B popme muddepeHInpoBaHHOTO
3au€ra 1 Apyrux (GopM KOHTPOJIS 3HAHUIA.
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0e30IMacHOe MCTIOJThb30BAHKUE BEINECTB OBITOBON XUMHUM; JINUHAS OTBETCTBEHHOCTh YENIOBEKA 32
OXpaHy OKpYKAOLLIEH Cpenpl.

MPOBOANTH TIPOCTBIE HWCCICAOBAHWS MM HaOMIONEHWA (B TOM YHCIE C WCIIOJIb30BaHUEM
MYJIBTHME/HA): 3JICKTPOMArHUTHBIX SBJICHWI, BOJHOBBIX CBOMCTB cBeTa, (hotodddekra,
ONTHYECKHX CIICKTPOB, MPOLIECCOB Iepexosa OT mopsiaka K Oecropsiaky, s¢dexr omepa,
W3MEHEHUI CBOWCTB BEIIECTBA MPH W3MEHEHHH CTPYKTYPBHI MOJIEKYII, 3aBHCHMOCTH CKOPOCTH
XAMIYECKON peakifi OT Pa3NYHbIX (haKTOpOB (TEMITEpaTyphl, KaTalnu3aTtopa), KIETKH (IO
MHKPOCKOITIOM), JeHaTyparus Oenka, perumkamun JIHK, B3aumocBszeld B 3kocucTeMax (Ha
Mozensix), paboThl AIEKTporeHepaTopa, M3IydeHus Jla3epa, OMPEIEIICHNsI COCTaBa BEIIECTB C
TIOMOIIBIO CHEKTPAJIbHOTO aHaIn3a; CBOWCTB TOJMMEPHBIX MAaTepHaOB, KaTaJIUTHIECKOH
AKTUBHOCTH (DEPMEHTOB.

4 BOCIIPpUHUMATL MW Ha OCHOBE IIOJYUYCHHBIX 3HAaHUM CaMOCTOSTEIBHO OLCHHUBATH

nH(popMaIuio, copepxkanrytocs B coodmenmsix CMU, HuatepHeTe, HAyYHO-TIOMYIISPHBIX
CTaThsIX.

WCTIONB30BaTh MPUOOPETCHHBIC 3HAHWS W YMEHHUS B MPAKTUYECKOH AEATENHHOCTH U
MOBCEIHEBHOM KU3HU:

MPO(UIAKTUKY | JICUeHUS NH()EKIIMOHHBIX 3a00JIeBaHUIi;

3alIUTBl OT ONACHOTO BO3JCHCTBHS JJIEKTPOMArHUTHBIX IIOJIEH W PagvOaKTUBHBIX
U3IIy4YEHUH;

BHIOOpA JIMETHI U pEKUMa MTUTAHUS,

9KOHOMUH SHEPTUHY;

3¢ GeKTUBHOrO U 0€30MACHOTO HCIOIB30BAHMS BEIIECTB OBITOBOM XHMUY;

JIMYHBIX JEUCTBUM IO OXpaHe OKpYKaroIIeH cpeapl.
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