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1. MTACHOPT
pado4eii mporpaMMbl y4eOHOI U CHUNIIHHBI
OVIIL.07 EcrecTBO3HAHME

1.1. O6aacTh npuMeHeHusi padoueii MPporpaMMbl y4eOHOM JUCHMILIIHHBI

PaGouass mporpamma y4eOHOIl IUCHUIUIMHBI SIBJISETCS YacThbIO MPOTPAMMBI TMOATOTOBKHU
crnenuanuctoB cpennero 3BeHa (mamee — IIIICC3) B coorBerctBuM ¢ ®I'OC CIIO nns
cnenuansbHocTelt  53.02.03 HMHcTpyMEHTaJIbHOE HMCHOJHUTENILCTBO (MO  BuUjgaM  (OpTENHUAHO,
MHCTPYMEHTBI HApPOJHOI'O OPKECTpa), yKpyHHEHHOMU rpynmnsl cnenuanbHoctel 53.00.00 my3bikanbHOE
HCKYCCTBO.

[Tporpamma yuutsiBaeT TpeboBanus @I'OC cpegnero obmero oopazoBanust, PI'OC cpennero
npodeccuoHanpHOr0 00pa3oBaHUsl M cHEHUGHUKY TpoduUiIs MOIy4aeMoro mnpogecCuoHaIBLHOTO
o0Opa3oBaHus (TyMaHUTapHOIO).

[Iporpamma paspaborana Ha ocHoBe TpeOoBaHuii DPI'OC cpemnero oOmiero oOpa3oBaHUS,
NPEIBSIBISEMBIX K CTPYKTYpe, COACPNKAHWIO M Pe3yJbTaTaM OCBOCHHUS Y4E€OHOW UCIUIUIMHBI
«EcrtectBo3Hanuey, B coorBeTcTBUU ¢ [Incbmom Munnpocsemenus Poccun ot 01.03.2023 N 05-592
"O HampaBlIeHUHM peKkoMeHmanui" (BMecte ¢ "PekoMeHIanusMu 1Mo peanu3ani CPeIHEro OOIIero
o0Opa3oBaHus B Mpefesiax OCBOCHHSA 00pa30BaTeIbHOW MPOrpamMMbl CpPelIHEro MpodeCCHOHaIBLHOrO
oOpaszoBanus"); NpPUMEpPHOM  mporpaMmbl  0O0IIE0Opa3oBaTeNbHOW  y4eOHOM  AUCIUIUIMHBI
«EcrecTBO3HaHUE» A podecCHOHaTbHBIX 00pazoBarenbHbIX opranuzanuii (GI'bOY 110 UPIIO,
yTB. Ha 3acemanuu CoBeTa MO OICHKE COJEpKaHUs M KadyecTBa NMPUMEPHBIX pabo4yux IMporpamm
o0mieo0pa3oBareabHOr0 M couuaigbHO-ryManuTapHoro unukioB CIIO, mnpotokon Ne 14 ot
30.11.2022r.)

Pabouas mnporpamma y4yeOHON AMCHUIUIMHBI MOXET OBITh HCIONB30BAaHA B paMKax
peanu3anuu cnenuanbHocteit  53.02.03 MHCTpyMeHTaIbHOE HWCHOJIHUTENBCTBO (1O  BUAAM
dbopTenuaHo, THCTPYMEHTHI HAPOJITHOTO OPKECTPA).

1.2 Mecto Yy4yeOHOIl UCHUIUIMHBI B CTPYKType OCHOBHOH mpogdeccunoHaJIbHOMI

o0pa3oBaTeIbHON NPOTrPaAMMBbI

Vuebnas gucummuinia OVYILO7  EcrtecTBo3HaHue  sBIseTcs y4eOHBIM — IPEIMETOM
obs13aTenpHOM mpenMeTHol obnactu «EcrectBennsie Hayku» OI'OC cpeanero oliero oopa3oBaHusl.

JlanHas yuyeOHas JUCLMIUIMHA BXOAUT B o0s3aTenbHyo dacTh 1ukioB [ITICC3,
obrreoopazoBarenbhbii yueOHbId 1uka (OYII.00) cnemmansrocTr  53.02.03  HHCTpyMeHTalbHOE
UCIIOJIHUTEINIBCTBO.

1.3. Hean m 3apaum y4eOHOM AMCHMILVIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
Y4eOHOM JUCHUIINHBI:

N3ydeHne qUCIMIUTNHBI 00ECIICYHBACT:

c(hOPMHUPOBAHHOCTh OCHOB 1I€JIOCTHOW HAYYHOW KapTHUHBI MHUpa; GOPMUPOBAHUE MOHHUMAHHUS
B3aMMOCBSI3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HaYK;

cOpPMUPOBAHHOCTh TIOHMMAHHUS BIMSHUS €CTECTBEHHBIX HAayK Ha OKPYXKAIOIIYI0 Cpeny,
9KOHOMHYECKYIO, TEXHOJOTUICCKYIO, COIMAILHYIO ¥ 3THICCKYIO CEepPhI IeATEeIThHOCTH YeJIOBEKa;

CO3/IaHME€ YCIOBUW JJisi Pa3BUTHUS HABBIKOB Y4YEOHOW, MPOEKTHO-HUCCIIETI0BATENbCKOMH,
TBOPYECKOH JIEATEITHHOCTH, MOTUBAITUU O0yJarOIINXCS K CAMOPa3BUTHIO;

c(hOpMUPOBAHHOCTh YMEHUW aHAIM3UPOBATh, OLIEHWBATH, MPOBEPSATh HA JOCTOBEPHOCTH H
000011aTh HAYYHYIO HWH(OPMAITHIO;

c(hOpMHUPOBAHHOCTH HABBIKOB 0€30MacHON pabOTHI BO BpeMsl MPOEKTHO-HCCIIEI0BATEIbCKON U
IKCIEPUMEHTATBHOM JIEITETLHOCTH, TIPU MCIIOJIb30BAaHUH JTa00PaTOPHOTO 000PYIOBAHHSL.



1.4. PexomenayemMoe KOJMYECTBO YacOB HA OCBOEHHME MNPOrpamMMbl Y4eOHOM
AUCHUTLINHBI:
BCEr0 4acoB 114 B TOM 4HCJIE
MaKCHMaJbHOW yueOHON Harpy3Ku oOydaroerocs 114 4acoB, B TOM YHCJIE
00s13aTeNIbHON ayJUTOPHOM yueOHOM HAarpy3KH 00ydaroierocs 76 4acoB,
CaMOCTOSITENILHON paboThl 00yUaIoerocs 38 4acoB,
2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JIUCHOUTIJINHBI
OVIIL.07 EcrecTBO3HAHME
2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUAbI Y4eOHO# padoThl
Ne Bun yueOHo# padoThI Oo0bem
4acoB
1. MakcumanbHasi yueOHast Harpy3ka (BCEro) 114
2. OO6s3aTenbHast ayiuTopHas yuyeOHasi Harpy3ka (Bcero) 76
B TOM YHCIIE:
2.1 | maGoparopHbie PabOTHI (re He
npeodycMompeno) npeoycmomp
€HO
2.2. | mpaKTHUYECKUE 3aHITUS 10
2.3. | KOHTPOJbHBIE pabOTHI 8
2.4. | xypcoBas pabora (ne He
npeoycMompeHo) npeoycmomp
€HOo
3. CamocTtosrenpHas pabora o0yuaromerocs (Bcero) 38
B TOM YHCIIE:
3.1. | camocrosiTenbHas paboTa HaJl KypCcOBOM paboTOi (e He
nPeodycMompeHo) npeoycmomp
€HOo
3.2. | pedepar 4
3.3. | rpaduueckas pabora (e He
nPeodycCMompeHo) npeoycmomp
€HOo
3.4. | BHeayIUTOpHAasi caMOCTOsITeNbHAs paboTa 22
Wrorosas arrecranus B hopme ougppepenyuposannozo 3auema
Uroro 114




2.2. TemaTnueckuii IJIaH U cofiep:KaHue Y4eOHOH AU CHMIIINHBI

OVII.07 EcTtecTtBO3HAHUE

HanmeHoBaHMe IUCHUILIMHBI

Homep pa3nesioB u Conep:xaHnue y4yeOHOIro MaTepuaJa; Oo0bem YpoBeHb
TeM, HAMMEeHOBaHHe JadopaTopHbie padoThl U MPAKTHYECKHE 3aAHITHS; 4acoB O0CBOEHUA
caMocCTosiTeJIbHAsI padoTa 00y4alImMXxcs; KypcoBasi padora (Ipoekr)
(ecau npedycmompenst)
1 2 3 4
BBenenue OCHOBHBIE HAYKH O IPUPOJIE, UX OOIIHOCThH M OTJINYUSL. 1 1
Paznea 1. ®usunka. 23
Tema 1.1. Mexanuka. 5
Coaep:xanue yue0HOro MaTepHaJia
1 | ®usuka pyHIaMeHTalbHasg HayKa O Ipupojie. EcrecTBeHHO-HAY4HbII METO/ I03HAHUS, €r0 1 1
BO3MOXXHOCTH, €0 COCTaBIISIONINE U TPAHUIIBI TPUMEHUMOCTU. ETMHCTBO 3aKOHOB (DU3UKHU BO
Bcenennoi.
2 | EauHCTBO 3aKOHOB MPUPOBI U COCTaBa BemiecTBa Bo Beenennoit. OTKpBITHS B PU3MKE — 1 1
OCHOBA IIpOrpecca B TEXHUKE U TEXHOJIOTUU IPOU3BOJICTBA.
3 | Kunemaruka. Mexannueckoe neuxxenue. Cucrema orcuera. Tpaekropust qsuxkenus. [1yTs. 1 2
ITepemenienue. PaBHOMEpHOE MPSAMOJIMHENHOE ABUKECHHUE.
4 | CkopocTb. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHUS. 3aKOH CIIOKEHUs cKopocTeil. CpenHsist 1 1
CKOPOCTh MpY HEPAaBHOMEPHOM JIBH)KEHUU. MTHOBEHHast CKOpocTh. MexaHnuueckas padbora.
MoOIHOCTB.
JlabopaTopHbie He npedoycmompensi
padoThI
IIpakTH4eckne HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS OT Beca Telna. 1 2
3aHATHUSA
KounTtpoabHbie He npedycmompenwi
padoThI
CamocrositesibHas | 1.IToaroroBka cooOmieHus Mo TeMe «3aKOHBI COXPaHEHUSI B MEXaHUKE. 1
padora cTy1eHTOB Nmmynbe Tena. 3aKkoH COXpaHEHUsT UMITYIIbCay, «PeakTHBHOE TBMKCHHE.
2. CocraBieHue Te3ucoB OTBETOB. [loTeHIMaIbHAS YHEPTHS B
IPaBUTALMOHHOM T10JI€. 3aKOH COXpaHEHUs OJTHOW MEXaHUYECKOM SHEPTUu. 1

3.AHanuTHuecKkas 00paboTKa TeKcTa (KOHCIEKT — aHAJIN3) IO TeMe




«Jlunamuka. Macca u cujna. Bzaumoneiicteue ten. 3aKoHbI JHHAMUKH. CHIIbI
B IpUpoJie. 3aKOH BCEMUPHOTO TATOTEHUS.

4.CocraBieHrue TeMaTHYECKOro KpOCCBOpa 1o TeMe «PaBHOYCKOpEeHHOE
npsiIMOJIMHEIHOE IBUKeHue. Y ckopenne. CBOOOIHOE MaieHUE TE.

Tema 1.2. OcHOBBI
MOJIEKYJISIPHOM
(uzuxku n
TePMOJAMHAMUKH.

Coaep:xanue yueOHOTo MaTepHaJia

1 | MonekynspHas ¢u3nuka. AToMHCTHYECKas! TEOPHsl CTpOeHHUs BelecTBa. HaOnroAeH!s U OTBITHI,
MTOATBEPKIAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOEHUE BelecTBa. MacChl U pa3Mepbl MOJICKYII.
2 | TemmoBoe nBM>xXeHHE yacTull BeulecTsa. bpoyHosckoe aBumxenue. Maeansusiii ra3. Temneparypa
KaK Mepa CPeIHEN KNHETUYECKOW SHEPTUU YaCTHLl. Y PABHEHHUE COCTOSIHUA UICATHHOTO Ta3a.
3 | Tepmoaunamuka. Buyrpennsis sueprusi. Pabora u TeriooTraava Kak crocoObl M3BMEHEHUS
BHYTpeHHEH 3Hepruu. I1epBrplil 3aKOH TEPMOJIMHAMHUKHU.
JlaboparopHble He npedycmompenwi
padoThI
IpakTuyeckune He npedycmompenuvi
3aHATHS
KounTtpoJbHbie [IncemeHHOE TecTHpOBaHUE
padoThI
CamocrositeiabHan | 1.CocTaBieHue TE€3MCOB U3  CIIPABOYHBIX MATEPHATIOB (DU3UKH 10 TEME
padora cryneHToB | «Mogenb xuakoctu. IloBepXHOCTHOE HATAKEHUE U CMAUYUBAHHUE.
Kpucrannmueckue u amop@HbIe BelecTBay.
2.ITogrotoBka cooOrieHus mo Teme «TennoBpie MaIMHBI U KX TPUMEHEHUEY.

Tema 1.3. OcHOBBI
3J1eKTPOIMHAMMKH.

Conep:kaHue y4eGHOr0 MaTepuasa

1 | Onekrpocratuka. BzanmoaencTre 3apspkeHHBIX TeNl. DIIEKTPUYECKHM 3apsia. 3aKOH COXPaHEHUs
JIEKTPUYECKOro 3apsaa. 3akoH KyioHna.

2 | DuekTpocTaTHYecKOe MOJIe, €r0 OCHOBHBIE XapaKTEPUCTUKU U CBSA3b MeX Ay HUMH. [locTOSHHBII
TOK. [1OCTOSIHHBIN NEKTPUUYECKUI TOK.

3 | MaraurtHoe nosje. MarHuTHOE 1OJI€ U €r0 OCHOBHBIE XapaKTEPUCTHKHU.

JlabopaTopHble ‘ He npedycmompensi




padoThI

IIpakTHyeckue COopKa 3JeKTpUIECcKOil Ienu, N3MEpPEHNE CUIIB TOKA M HAIIPSDKEHHS Ha €
3aHATHSA pa3IUYHbIX y4acTKaX.

KonTpoabHbIe He npedycmompenwi
padoThI

CamocrositenbHas | 1. CocTaBieHne TeMaTHUECKOIO KpoccBopa o teme «Cuiia Toka,

padora cTy1eHTOB

HanpsHKEHUE, JIEKTPUUECKOe CONpOoTUBiIeHHE. 3akoH OMa i yyacTka
BJIEKTPUYECKOMN LIECTIH.

2. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI 110 TeMe «JlelicTBUE MarHUTHOTO IOJIS HA
IIPOBOJHMK C TOKOM. 3aKOH AMmIiepay, «QJIEKTpoABUraTeb. SABieHne
3JIEKTPOMArHUTHON MHIYKLIHN.

Tema 1.4. Koseoanus
M BOJIHbBI.

Coaep:xanue yueOHOTr0 MaTepHaJia

1 MexaHn4ecKkue KoeOaHus U BOJIHEI. BHeKTPOMal"HI/ITHHe KoJIeOaHMs U BOJIHEI. CBO6OI[HLIC

AJIeKTpoMarHuTHele KoneOanus. KosebarenbHblil KOHTYP.

2 SJIGKTpOMaFHI/ITHOC II0JIC. BJICKTpOMaFHI/ITHLIe BOJIHBI. CKOpOCTB QJICKTPOMArnUTHBIX BOJIH.

JlabopaTopHbie
padoThI

He npedycmompenuvi

IIpakTu4eckue
3aHATHHA

1. I3y4yeHune konebaHUil MaTEMAaTHYECKOTO MassTHUKA.
2. M3ydenue uHtepdepeHuny U 1udpakiivy CBeTa.

KonTpoJbHble
padoThI

He npedoycmompensi

CamocrosiTeibHAs
padoTa CTyJ1eHTOB

1. Ananutudeckas 06paboTka TekcTa (KOHCTIIEKT — aHAJIN3) 10 TeMe
«CBoOonHbIe Konebanus. [lepros, yacTora u aMIIUTya KoJeOaHH.

IMapmonnueckue KoneOaHus .

2. CocTaBJICHHE TE3UCOB M3 CIPABOYHBIX MaTEpUAIOB (DU3UKHU IO TEMe
«MexaHN4ecKHe BOJHBI M UX BUIBL. 3BYKOBBIE BOJTHBIY.

3. [oaroroBka coOOIIEHUS IO TeMe «Y IbTPa3ByKOBBIE BOJHBI. YIJIBTPa3BYK U
€r0 UCIOJIh30BAHUE B METUIIUHE U TEXHHUKE).

4. CocraBieHue KpoccBopia 1o reme «CBeToBbI€ BOJIHBI. PazBuTtune
MIPEJICTABJICHHUI O TPUPOJIE CBETA. 3aKOHBI OTPAKEHUS U MPETOMIICHHSI CBETay,
«JInn3p1. DOopMysia TOHKOM JIMH3BDY.




Tema 1.5. D1eMeHTBI 3
KBaHTOBOM (U3HKH.
Coaepxxanue yueOHOIo MaTepuaJa
1 | ®usuka atoma. Moaenu ctpoenus aroma. OnbIT Pezepdpopaa. Bxnan Pezepdopna B 1
¢dbopMHEpOBaHKE COBPEMEHHOW €CTECTEHHOHAYYHOW KAPTHHBI MUPA.
2 | ®u3nKa aTOMHOTO S7pa U 3JIeMeHTapHbIX yacTull. COCTaB U CTPOEHUE ATOMHOTO AIpa. 1
JlaGoparopHbie He npedycmompenui
padoThI
IIpakTH4eckune He npedycmompenui
3aHATHSA
KonTpoJibHbIe [TuceMeHHOE TeCTUpOBAaHUE 1
padboThI
CamocrositesbHast | 1. OTBeThl Ha KOHTPOJIBHBIE BOMIPOCHI 1O TeMe «KBaHTOBbIE CBOMCTBA CBETA. 1
pabora crynenToB | KBanToBas runoresa Ilnankay.
2. [ToaroroBka coobmenust mo TeMe «DorodsekTprudeckuit 3hHEeKT, 1
«PaanoakTUBHOCTh. PanoakTHBHBIC U3ITYUYEHHS M KX BO3JICUCTBHUE HA KUBBIC
OpPTraHU3MBD».
Tema 1.6. Bcentennasi u 2
ee IBOJIIOIHS.
Coaep:xxanue yue0HOro MaTepHaJia 1
1 | Crpoenue u pazputne Bcenennoii. Mozaens pacmmpsronieiics BeceneHHoil. 1
2 | IIpoucxoxnenue Conneunoil cuctembl. CoBpeMeHHast pru3nueckast KapTHHA MUpA.
3 | B3aumocBsI3b MeXTy HAYYHBIMU OTKPBITHSIME B (PH3UKE U pa3BUTHEM TEXHUKH W TEXHOJIOTHH.
JlaboparopHble He npedycmompenwi
padoThI
IIpakTuyeckune He npedycmompenui
3aHATHSA
KounTtpoabHbie He npedycmompenwi
padoThI
CamocrositerbHast | 1. [ToBropHas paboTa HajJ yueOHBIM MaTepUAJIOM. 1
padoTa CTy1eHTOB
Pasnen 2. Xumus. 26




Tema 2.1. OcHOBHBIE
MOHATHSA U 3aKOHBI
XHMHH.

Conep:kanue y4eOHOT0 MaTepuaJia

1 | Xumus - OCHOBHAs HayKa O Ipupojae. XUMHUUECKash KApTUHA MUpa KaK COCTaBHAsI 4acCTh
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA. POJIb XMMHU B )KU3HU COBPEMEHHOTO O0IIECTBA.
EctecTBEeHHO-HAY4HBIN METOJ IO3HAHUS B XMMHH, €0 BO3MO>KHOCTH, COCTABJISAIOIINE U
TPaHMIbl IPUMEHUMOCTU. ENMHCTBO 3aKOHOB XMMHUU BO BCEJICHHOM.

2 | XuMudeckoe cojiepykaHue y4eOHOM UCHUIUINHBI «ECTeCTBO3HaHME)» PU OCBOEHUU
cnenuansHocTelt CITO cornumanbHO-35KOHOMHYECKOTO ¥ TyMaHUTapHOTro npoduiei mpodec-
CHOHAJILHOTO 00pa30BaHusl.

3 | [Ipenmer xumuu. BemectBo. AToM. Monekyna. XuMHYECKH 371€MEHT U (JOPMBI €ro
cymectBoBaHusl. [IpocThie U C0XKHbBIE BEIIECTBA.

4 | OTHOCHUTENIbHBIE aTOMHAs U MOJIeKyJsipHas macchbl. KonnuectBo BenjectBa. [locTosunas
ABoraapo. MosspHas macca. 3akoH ABoraapo. MoJsipHbIif 00beM ra3oB.

JlaGopaTropHbie He npedycmompenwi

padboThI

IIpakTuyeckue He npedycmompenui

3aHATHUSA

KonTpoJbHble [TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

padoThI

CamocrositenbHas | 1. [TonroroBka coobmenus mno reme «lIpumeHeHne 10CTHKEHUI COBPEMEHHON
padoTa CTyIeHTOB | XUMHH B T'YMaHUTapHOU cdepe AesTeIbHOCTH 00IEeCTBaY.

2. CocraBiieHHE TE3HCOB U3 CIIPABOYHBIX MAaTEPHAIOB XUMHH TI0 TEME
«KonnuecTBeHHbIE U3MEHEHNS B XUMUH KaK YacTHBIN cIydail 3aKOHOB
IIepexo/1a KOJIMYECTBEHHBIX U3MEHEHUI B KAUECTBEHHBIEY.

Tema 2.2.
Iepuoauyeckuii 3aKoH
u Ilepuoanyeckas
cHCTEMa XUMHYECKNX
sjaemenTos /. U.
MenaeneeBa.

Coaep:xanue yueOHOro MaTepuaJia

1

Otkpritue [lepuoanueckoro 3akoHa. [lepuonnyeckas cucremMa xumMuueckux snemenTos /1. U.
MenneneeBa. Bknan JI. MenzaeneeBa B (hopMUpoBaHHE COBPEMEHHOM €CTECTBEHHOHAYYHOM




KapTHUHBI MUDA.

2 | 3nauenue Ilepuonnueckoro 3akoHa u [leproaguueckoi CUCTEMbI XUMUYECKUX IEMEHTOB

I[.I/I.MeHI[eneeBa JJI1 pa3BUTHA HAYKH U IIOHUMAaHUS XHUMHYECKOU KapTUHBI MUPA.

JlaboparopHble He npedycmompenvi
padoThI

IIpakTHyeckue He npedycmompenvi
3aHATHSA

KonTpoabHbIe He npedycmompenwi
padoThI

Camocrositennnas | 1. [lonroroBka coobmenus o reme «/l. 1. Menaenees 00 oOpazoBaHUM U

padoTa CTy1eHTOB

FOCYHapCTBeHHOﬁ IIOJIUTHKE).

Tema 2.4. CTpoenue
BeleCTBA.

Coaep:xanue yueOHOTo MaTepHaJia

1 KoBanenTHas CBSI3b: HCTIOJISIpHAA U IOJIsIpHasd. HNonnas cBsa3b. KaTHOHEBI 1 aHUOHEL.

2 | Meramnudeckas cBsi3b. BomopoHas CBS3b.

JlabopaTopHbie
padoThI

He npedycmompenuvi

IIpakTuyeckue
3aHATHHA

He npedycmompenui

KoHnTtpoubHbie
padoThI

[TnceMeHHOE TECTUPOBAHUE.

CamocrosiTeabHast
padoTa CTyICHTOB

1. CocraBrieHue TE3UCOB U3 CIPABOYHBIX MaTepUaAIOB XUMUHU 10 TEME
«Xummueckas cBs3b», «CTpOEHUE BEIECTBAY.

Tema 2.5. Boaa.
PacTBopsbI.

Coaep:xanue yueOHOro MaTepHuaJia

1 dusnyeckue U XUMUYECKHUE CBOMCTBA BOJEL.

2 Ar PEraTHbIC COCTOAHNA BOJABI U €€ ICPCXOAbI U3 OJHOI'O arp€raTHOro COCTOAHMWA B APYTrocC.

JlaboparopHble He npedycmompenwi
padoThI

IIpakTH4eckue He npedycmompensi
3aHATHA

KonTpoJbHble IInceMeHHOE TECTUPOBAHUE.

padoThI




CamocrositeabHas | 1. [loaroroBka coobmenus no reme «Bona B mpupose, ObITY, TEXHUKE U Ha
padoTa CTyIeHTOB | IIPOU3BOJICTBEY.

2. Ananmutrueckast o0paboTka TeKcTa (KOHCTIEKT — aHaJIU3) 110 TEME 1
«OnpecHEHNE BOJBI».
Tema 2.6. 4
Heopranuveckue
coeJUHEeHHUsI.
Coaep:xanue yueOHOTo MaTepHaJia
1 Knaccudukanus HeoOpraHuueckux COeIMHEHUN U UX cBoicTBa. OKCU/IBI, KUCIOThI, OCHOBAHUS, 1 1
conu. [lonsitue o rugponuse coneit. Cpena BOJHBIX PAaCTBOPOB COJICH: KUCTas, HEUTpalbHas,
nienoyHasi. Bonopoanslit nokazatens pH pactBopa.
2 Mertamel. O0mue Gu3nIecKue 1 XUMUIECKIE CBOHCTBA METAJLIOB. 1 1
Hewmertamnsl. O61as XxapakTeprCcTHUKA IIaBHBIX MOATPYII HEMETAJUIOB HA PUMEpPE TaJOreHOB.
JlaboparopHble He npedycmompenvi
padoThI
IpakTnyeckue 1. Onpenenenne pH pactBopa cosneil. 2 2
3aHATHSA 2. BzanmojielicTBrE€ METAJIJIOB C pACTBOPaMU KHUCIIOT M COJICH.
KonTpoJibHbIe He npedycmompenwi
padboThI
CamocrositeabHas | 1. [ToaroroBka cooOmienus mo reMe «BaxxkHelne coeIMHEHNUS METAILIIOB U 1
padoTa CTyIEHTOB | HEMETAJIJIOB B IPUPOE U XO3SICTBEHHOM AEATEIbHOCTH YEIOBEKaY.
2. Ananutuueckas o0paboTka TekcTa (KOHCIEKT — aHalu3) Mo Teme «MeTaibl 1
Y CIUJIaBbI KaK Xy/I0KECTBEHHbIN MaTeprasl. COeTMHEHUS METAIJIOB KaK
COCTaBHAsl 4acTbh CPEJICTB M300pa3UTEIHLHOTO UCKYCCTBaY, «HeMeTramnsl u ux
COEJIMHEHHS KaK COCTAaBHAs 4aCTh CPEACTB U300Pa3UTEIHLHOTO HCKYCCTBAY.
Tema 2.7. 7
Opranuveckue
COeIMHEeHHSI.
Conep:xanue yueOHOTro MaTepuaJia
1 OCHOBHBIE NIOJIOKEHUSI TEOPUU CTPOCHMSI OpraHuecKux coequHeHuil. [lonstue nzomepun. 1 1
2 Yraesonopossl. [IpenenbHble U HenpeneabHbIE YIIIEBOAOPObl. Peakiys noJuMepu3ammu. 1 2
3 Kucnoponcoaep:xaire oprannueckue Bemectsa. [IpencraBurenu KuCaIopoacoaepkanmx 1 1
OpPTaHMYECKUX COSIMHEHMIA: METUIIOBBIN M STHJIOBBIA CIIUPTHI, TIIUIIEPUH, YKCYCHAsI KUCIIOTA.
4 JKuphb! kak cioxHbIC Y(DUPHI. 1 1
5 YrneBoibl: TJII0K03a, KpaxMmall, HeJUTI0JI03a. 1 1




6 \ A30TcoepKaIe OpraHndecKue COeAMHEHUsI. AMUHBI, aMUHOKHUCIIOTHI, OCJTKH. 1
JlaboparopHble He npedycmompenvi
padoThI
IIpakTHyeckue He npedycmompenwi
3aHATHSA
KoHnTpoJbHbIe IInceMeHHOE TeCTUpOBAHUE. 1
padoThI
CamocrositeibHast | 1. [TonroroBka coobmienus mo reme «MHOTooOpazue opraHu4ecKux 1
paboTa CTyaeHTOB | coeuHeHU», «CTpoeHue u oronorunyeckast QyHKIHs OSIKOBY.
2. CocraBieHue Te31coB Ha ocHOoBe MHTepHeT-pecypca u uctrounnkos CMU no 1
teme «lIpuposHble HCTOYHUKH YTIIIEBOIOPOIOB. YTIIEBOJOPO/IbI KAK OCHOBA
MEXTyHApPOAHOTO COTPYIHUYECTBA U BAKHEHIIINN NCTOYHUK (POPMHUPOBAHUS
oromxera PDOy.
Tema 2.8. Xumus u 2
KU3Hb.
Coaep:xanue yueOHOT0 MaTepHaJia
1 | XuMus 1 opraHusM 4ejaoBeka. XMMUYECKHUE 3JIEMEHTHI B OpraHn3Me uesnoBeka. Opranudyeckue u 1
Heopranuueckue Beniectsa. OCHOBHbBIE )KM3HEHHO HEOOXOIUMbIE€ COETUHEHUS: OEIIKH,
YTJI€BObI, )KUPbl, BUTAMHHBI.
2 | YrneBojabl — IJ1aBHBIA UCTOYHHUK SHEPTHH OpraHu3mMa. Posb xKUpoB B opranusme. XoJIeCTEpUH U 1
€r0 poJIb B 310POBbE YEJIOBEKA.
JlabopaTropHble He npedycmompenwi
padoThI
IIpakTHyeckue He npedycmompenui
3aHATHA
KonTpoJbHble He npedycmompenui
padoThI
CamocrositebHas | 1. [ToaroroBka coobmienus mo reMe «MuHepalibHbIE BEIIECTBA B IPOAYKTAX 1
pabdoTa CTyJeHTOB | MUTaHM, NHIIEBbIE 100aBkH. COalaHCUPOBAHHOE MTUTAHUE.
2. Anamutrueckast 00paboTka TekcTa (KOHCIIEKT — aHAIIN3) TI0 TeMe «XUMHUS B 1
obITy. Boma. KauectBo Boabl. Moromue u yuctsmue cpeacrsa. [Ipasuna
0e30macHOi pabOThI CO CPEICTBAMH OBITOBOM XUMHUM.
Pa3nea 3. Buosorus. 27




Tema 3.1. Buojgorusa —

OCHOBHAsl HAYKA 0
sKMBOM IpUpoOJe.

ConeprxaHue y4eOHOro MaTepuasa

1 XKusas npuponaa kak 00beKT U3ydeHHsI OMOJIOTUU. MeToAbl UCCIIeI0BAHUS KUBOU MPUPOIBI B
61/IOJIOI‘I/II/I Cro COCTAaBJIAIOIIHNEC U I'paHHUIIbLI HPUMCHUMOCTH.

2 Omnpenenenue KU3HU (C MPUBJICYCHUEM MaTepHalia U3 pa3aesoB PU3UKU U XUMHH). Y POBHU
opraHn3anyu KU3HU.

JlaGoparopHbie He npedycmompenui

padoThI

IIpakTHyeckue He npedycmompenui

3aHATHSA

KoHTpoJibHbIE He npedycmompenui

padoThI

CamocrosteianHan | 1. CocraBiieHre KpocCBOpa Mo TeMe «YPOBHH OPTaHU3ALUU KUZHH.

padoTa CTyIeHTOB

Tema 3.2. Kierka.

Coaep:xanue yue0HOro MaTepHaJia

1 Ucropus nzydenus kiaetku. OCHOBHBIE TIOJIOKEHUS KJIETOUHOM Teopun. Kietka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAS (JIEMEHTapHAs) €IMHUIIA KU3HH.

2 Crpoenue kneTku. [IpokaproThl U 3YKapuOThl — HHU3IIME U BHICIINE KJIETOYHbIE OPTaHU3MBI.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH dykapuoT. Kitlerounoe anpo. @yHkuus sapa:
XpaHEHue, BOCIIPOU3BEICHUE U Nepeada HacaeACTBEHHON HH(POPMaIH, PEryIsLus
XUMHUYECKON aKTUBHOCTHU KJIEeTKH. CTPYKTYpa U GYHKLIUU XPOMOCOM. AYTOCOMBI U MOJIOBBIE
XPOMOCOMBI.

3 buonornueckoe 3Ha4eHHE XUMHUYECKHX 1eMEHTOB. Heoprannmueckue BenecTa B COCTaBe
KJIETKH. POJIb BOZIBI KaK paCTBOPUTENS M OCHOBHOTO KOMIIOHEHTA BHYTPEHHEHN Cpe bl
OpraHu3MOB. YTIIeBOAbI U JUNUABI B KieTke. CTpyKTypa 1 Onosiornyeckue GyHKIUN OEIKOB.

4 CrpoeHne HyKJIEOTHIOB U CTpYKTypa nosnuuykineotuansix neneid JIHK u PHK, AT®.
B3aumocBsI3p MEX1y HAyYHBIMU OTKPBITUSIMUA B OMOJIOTHN U Pa3BUTHUEM TEXHUKU U
TEXHOJIOTUH.

JlaGoparopHbie He npedycmompenni

padoThI

IIpakTHyeckue 1.HaGnroieHre KiIeToK pacTeHUI U AKUBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX

3aHATHSA MUKpOIpenaparax 1 UX OIUCaHUE.




2. CpaBHEHUE CTPOCHHUSI KJIETOK PACTCHUMN U KUBOTHBIX.

KouTtpoJabHbie He npedycmompenwvi

padoThI

CamocrositennbHasi | 1. [TonroroBka coobmenus no teme «Bupyco u 6akrepuodaru. Hexnerounoe
pabdoTa CTyIeHTOB | CTPOCHME, )KU3HEHHBIN LIUKJI M €r0 3aBUCUMOCTb OT KJIETOYHBIX ()OPM JKUZHH.

2. Ananmutuyeckas o0paboTKa TeKCTa (KOHCIEKT — aHAIH3) 10 TeMe «BUupychr
— B030yuTenu MH(GEKITMOHHBIX 3a00JIeBaHUI; TOHATHE 00 OHKOBHPYCAX.
Bupyc nmmynoznedunuta yenoseka (BUY). IIpodunaxtuka BUYU-unbpexmm»

Tema 3.3. Opranusm.

Coaep:xanue yueOHOT0 MaTepHaJia

1 Opranusm — eauHoe 1enoe. Muorooopasue opranu3mMoB. OOMEH BEUIECTBOM U YHEPTHEH ¢
OKPYKAIOIICH CPeIoi KaKk He00X0JMMOE YCIIOBHE CYNICCTBOBAHUS KUBBIX CHCTEM.

2 CnocoOHOCTh K CaMOBOCTIPOU3BEICHUIO — OJJHA U3 OCHOBHBIX OCOOEHHOCTEN KUBBIX
opranu3MoB. Jlenenne KIeTKH — OCHOBA POCTA, Pa3BUTHUS M PA3MHOXKECHHUSI OPTaHU3MOB.
becrnionoe pazmuoxxenue. [TonoBoii mporuiecc 1 monoBoe pazMHokeHune. OmIoA0TBOPEHUE, €T0
OHOJIOTNYECKOE 3HAYCHHE.

3 [TonsiTrie 06 MHAMBUIYAITBHOM (OHTOTEHE3), SMOPHOHAIBHOM (AMOPHUOTEHE3) U TIOCT-
SMOpHOHAIEHOM Pa3BUTUHU. HIMBHIyalbHOE Pa3BUTHE YEJIOBEKA U €T0 BO3MOKHBIC Ha-
pYIIECHUS.

4 OO11e mpeaCcTaBIeHHs O HACJIE€ACTBEHHOCTH U M3MEHUYMBOCTHU. | eHeTn4YecKass TepMUHOJIOTHS U
CHMBOJIMKA. 3aKOHOMEPHOCTH HaclieioBaHus. HacnemoBanue npru3HakoB y yenoBeka. [lomoBsie
xpomocoMsl. CrierieHHoe ¢ IojioM HaclenoBanue. HaciencTBeHHble 001e3HH YelloBeka, ux
npUYUHEI 1 podriakTuka. COBpeMEeHHBIE TIPEICTABICHHUS O TEHE M TEHOME.

5 ITpenmer, 3a1a4u U METO/IbI CENEKIMU. | eHeTHYecKre 3aKOHOMEPHOCTHU CENIEeKIUH.

JlabopaTropHble He npedycmompenwi

padoThI

IIpakTH4eckue 1. Pemienne aneMeHTapHbIX TEHETUYECKUX 3a4a4.

3aHATHSA 2. AHanu3 U OIleHKa STHYECKUX aCIMEeKTOB Pa3BUTHUSI HEKOTOPBIX UCCIIEIOBAHUIN

B OMOTEXHOJIOTH.

KonTpoJbHble IInceMeHHOE TECTUPOBAHUE.

padoThI

CamocrositenbHast | 1.Iloaroroska coobmenus no reme «I eHeTHuecKue 3aKOHOMEPHOCTH

pa6oTa cTyaeHToB | n3MeHunBoCcTH. Knaccudukanus ¢popMm n3aMeHUYUBOCTU. BiusiHue MyTareHoB Ha

OpraHu3M 4esnoBekay, «BHOTeXHOIOor s, ee TOCTUKEHUS, IEPCTIEKTUBBI




pa3BUTHUAY.

2. CocraBieHHE TE3UCOB U3 CIPABOYHBIX MATEPUATIOB OUOJIOTHH 110 TEME
«Yuenne H. . BaBuiioBa o 1ieHTpax MHOT000pa3usi U IPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUI.

Tema 3.4. Bua.

Conep:kanue y4eOHOT0 MaTepuaJia

1 DBOIIIOLIMOHHAS TEOPUS U €€ POJib B POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. Bua, ero kpurepuu. [lonynsanuus kak CTpyKTypHas €IMHULIA BUIA U SBOJIIOLIUH.
Cunrernueckast Teopus 3Bostonnu (CTI). JIBrkyiiue cuiibl 3BOJIIOIMN B COOTBETCTBUU C
CTD. Bxnan Y. JlapBuHa B popMUpOBaHUE COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHBI
MUpa.

2 Pesynbratel sBomonuu. CoxpaHneHne MHOrooOpasusi BUIOB KaK OCHOBA YCTONYHMBOIO Pa3BUTHUS
o6unocdepsl. [IpuunHbl BEIMUpaHHs BUOB. BHOIOTHYECKHil Tporpecc n OMOIOTHIECKUA
perpecc.

3 ['MnoTe3bl NPOUCXOKICHUS )KU3HU. Y CII0)KHEHUE )KUBBIX OPraHU3MOB Ha 3eMIIe B IIpoliecce
3BOJIIOLMUA. AHTPOIOIEHE3 U €ro 3aKOHOMEPHOCTH. Jl0Ka3aTenbCTBa POJICTBA YEIOBEKA C
MJICKOMTUTAIOIIUMH KUBOTHBIMHU.

JlaboparopHble He npedycmompenwi

padoThI

IIpakTH4eckue 1. Onucanue ocoOelt Buaa 1o MOppoJorndeckoMy KpUTEpHIO.

3aHATHS 2. AHaiu3 ¥ OLIEHKA PA3JIMYHbIX TUIIOTE3 MPOUCXOXKACHUS )KU3HU.

3. AHanu3 ¥ OIleHKa Pa3JInYHbIX TUIIOTE3 MPOUCXOKICHHS YEIOBEKa.

KonTtpoJabHbie [IucbMeHHBIE OTBETHI HA BOMPOCHI.

padoThI

Camocrositeabnas | 1. CocTaBieHue T€3UCOB U3  CIPABOYHBIX MaTEpUaIoB OMOJIOTUH TIO TEME

padoTa cTyaAeHTOB | «DKOJOoruueckue (pakTopbl aHTPONOTeHe3a: YCI0KHEHUE MONMYISIUOHHON

CTPYKTYpPBI BU/Ia, U3TOTOBJICHUE OPYIUN TPY/1a, IEPEXO OT PACTUTEIBHOTO K
CMEIIaHHOMY THIy TUTaHUs, UCIIOJIb30BAHNUE OTHS».
2. CocraBieHnue kpoccBopza 1o reMe «lIporcxoxieHne 4eI0BeuecKnux pac.
3. I[ToaroroBka coobiienus mo teMe «I1osBieHre MBICITUTEIBHON AeATEIbHOCTH
Y WICHOPA3JEIbHON peun».

Tema 3.5.

IKOCHCTEMBI.

Coaep:xanue yueOHOro MaTepHaJia




1 [TpenMeT u 3a1a4u SKOJIOTHUHU: yY€HHUE 00 IKOJOTHUECKUX (DaKTOpax, ydeHHe 0 COOOIIeCTBaxX 1
OpraHu3MoB, yueHHe 0 Orocdepe.
2 Okosnoruyeckue GakTopbl, 0COOEHHOCTH UX BO3ACHCTBUS. DKOJOTHYECKasi XapaKTepUCTHUKa 1
Buza. [lonstie 00 sxonorunueckux cucremax. Llenu nuranus, Tpoudeckue ypoBHH.
buoreorneHo3 kak sKocucTeMa.
3 buocdepa — rinobansHas sxocucrema. Yuenue B. U. Bepuaackoro o 6uocdepe. Posb uBbIX 1
opranu3MoB B Ouocdepe. buomacca. buonornueckuii Kpyropopor (Ha mpumMepe KpyroBoporta
yriepoza). Tpanchopmarus ecTeCTBEHHBIX 3KOIOTHYECKHX cucTeM. OCOOEHHOCTH
arposkocucreM (arporieHo30B). Bkirag B.M. Bepranckoro B popMupoBaHue COBpeMEHHOM
€CTECTBEHHOHAY4YHOU KapTUHBI MUpA.
JlaGopaTropHbie He npedycmompenwi
padboThI
IIpakTHyeckue 1.CocraBiieHre cxeM Tepeadu BEIIeCTB U SHEPTUH (LeTel MUTaHUs). 2
3aHATHS 2.CpaBHUTETBHAS XapaKTEPUCTHKA TPUPOTHBIX IKOCUCTEM U arpodKOCUCTEM
CBOECH MECTHOCTH.
3.Pemrenune 5K0IOTUYECKHX 3a/1a4.
4. AHanu3 U OlleHKa MOCIEACTBHI COOCTBEHHOM IEATEIHHOCTH B OKpPYKaIOIIEH
cpeze, TI00aTbHBIX SKOJIOTHYECKHUX MPOOIJIEM U ITyTEH MX peHICHusI.
KonTpoJibHbIe He npedycmompenwi
padoThI
Camocrositeannas | 1. CocTaBieHue T€3UCOB U3 CIIPABOYHBIX MaTepHUaioB OMOJIOTUH IO TEME 1
padora crynenToB | «OCHOBHBIE HAIIPaBIICHHs BO3JCHCTBUS YeloBeKa Ha Ornochepy».
2.DKCKypCHs TT0 OKPECTHOCTH PO eCCHOHATBHOU 00pa3oBaTeIbHOM 1
opranmzanuu (ICAIIOY HCO HOKKuMl) u coctaBnenue KpoccBopia Mo Teme
«Muoroo6pa3zue Bu10B. Ce30HHBIC U3MEHEHUS B IPUPOJIEN.
DKCKypcus 0 OKPECTHOCTH podeccroHaIbHON 00pa3oBaTeIbHOM
opranmzanuu (ICAIIOY HCO HOKKuMl) u coctaBnenue KpoccBop/ia Mo Teme
«EcTecTBeHHBIE M NCKYCCTBEHHBIE YKOCHCTEMBIY.
KypcoBbie paboTh! (IpOEKTOB)
He npeoycmompeno
CamocTosTenbHas paboTa o0ydaroumxcs HaJl KypcoBoi paboToi (IIpoeKToM)
He npedycmompena
Bcero 114




3. YCJIOBHUA PEAJIN3AIIMA YYEBHOM JUCIHUILINHBI

3.1. TpeGoBaHUsI K MUHMMAJIBHOMY
MAaTepHAJIbHO-TEXHMYECKOMY 00ecredeHn 0

Peanmzamust  mporpamMmbl  y4eOHOW — AWCHMIUIMHBI  TIPEANOjaraeT  Hajaudue
000py/I0BaHHOTO yueOHOro KaOuHeTa, OUOIMOTEKH, YUTAIBHOTO 3ajla ¢ B KOTOPOM HMeEEeTCs
BO3MOXHOCTh 00€CIEeUnTh 00yJarouMMces CBOOOIHBIN gocTyn B IHTEpHET BO BpeMsi y4eOHOTro
3aHATUS U TIEPUOJ BHEYYEOHOM NESTEIbHOCTH.

[Tomemenne  kabWHETa  JOJDKHO  YIOBIETBOPATH  TpeboBanusiM  CaHuTapHO-
AMUIEMUOIOTHYECKUX TIpaBuil U HopMmaTuBOB (CanlluH 2.4.2 No 178-02) u ObITH OCHAIIEHO
TUTIOBBIM ~ 00OpY/ZOBaHHMEM, YyKa3aHHBIM B HACTOSIIMX TpPEOOBAHHAX, B TOM YHUCIIEC
CHEUAIM3UPOBAaHHON y4eOHONW MeOenpl0 W CpeacTBaMU OOy4YeHUSs, JTOCTATOYHBIMH IS
BBITIOJTHEHUS TPEOOBAaHUH K YPOBHIO TIOJTOTOBKH 00yUYaOIUXCSL.

3.2. O6opynoBanue yueOHOro kabuHera u pa6ounx MecT KadnHeTa

Oo0opynoBanne yueOHOro kabnnera:

e pabouune MecTa MO KOJUYECTBY 00 yJarONINXCS;

e pabouee MECTO MPEIoIaBaTEeIs;

e JiOCKa.
Texnuueckue cpeacTBa 00y4eHUs :

® TEJEBHU30D

e BHJCOILIEHED

®  KOMIBIOTED.

3.3. UndopmaunonHoe odecnevyeHne peaausanun padoyeii mporpaMmmbl
Y4eOHbIi KOMILIEKC:

1.Kabunuesa, . H. EcrectBo3Hanue [DneKTpoHHBIA pecypc]: KOHCHEKT JEKUUH IO
nucuurnHe [ Bcex crenuanbHocTed]/ M. H. JKabunnesa. - HoBocubupck: HOKKul,
2022. - 55 c.- Jocrym nu3 9b HOKKull

2.Kabunnesa, M. H. EctectBo3HaHue [DneKTpOHHBIH pecypc]: COOpPHHMK 3aJaHuil U
yIOpaXHEHUH A1 ayIUTOPHOM M BHEAYIUTOPHOM CaMOCTOSATENIbHOW pabOThl CTyleHTa : [ams
Bcex crnennansHocTei ]/ U. H. XKabunnesa. - HoBocubupck: HOKKull, 2022. - 60 c.- Joctyn u3
9b HOKKul

Oo0s3aTeIbHBbIE TIeYaTHbIE HU31aHUA .

1. Tabpuensn, O. C. Xumus. 11 kmacc [Teker] : yue0. : 6a3oBbiii ypoenb / O.C.
["abpuensn. - 5-e u3a., crep. - M. : lpoda, 2018. - 223 c.-27

2. buonorus [Tekcr] : 10 kmacc: ydel. mns oOmieoOpa3oBar. opraHU3aluii: 0a30BbIf
ypoBensb / Pen. JI.K. benses, .M. Jlpimmui. - u3a. 5-e, ucnp. - M. : [Ipocsemenue, 2018, 2020 -
224 ¢ : um. -13

3. buonorus [Tekcr] : 11 kmacc: y4eb. mist obmieoOpa3oBar. opraHuzanuid: 6a30BbII
ypoBens / Pen. JI.K. benses, .M. Jlpimmutt. - u3z. 5-e, ucnp. - M. : [Ipocsemenue, 2018, 2020 -
224 ¢ : mi. -13

4. TaopuensH, O. C. Xumusa. 10 xmacc [Tekcr] : yue6.: 6azoBbiii ypoens / O.C.
["aGpuensu. - 6-e uzn., crep. - M. : lpoda, 2018. - 191 c. : un..-27



5. EcrectBo3nanme. 10 xmacc. bazoBbiii  ypoBenb [Tekcr]: y4eOHMK  uist
obmeobpazoBatenbHbIX yupexaenuit/ O.C. I'abpuensu, N.I'. Octpoymos, H.C. IlypermieBa u ap.
- M.: dpoda, 2018.,2019 - 329 c.: un .ITPUD

6. EcrectBo3nanme. 11 knacc. bazoBriit ypoBens [Tekct]: yueonuk/ O. C. I'abpuensn, U.
I'. Ocrpoymos, H. C. IlypsieBa u ap. - 3-¢ u3f., crep. - M.: llpoda, 2018. - 334 ¢. -20 TPUD-
20.

7. Mamncypos, A.H. EcrectBo3nanue. ba3zoBriit ypoBens [ Tekcr]: yueOnuk mis 10 kmacca
/ A.H. MancypoB, H.A. Mancypos. - M.: BUHOM. JlaGoparopusi 3Hanuii, 2018. — 272 c.
I'PU®D-50

8. Mamncypos, A.H. EcrecTtBo3nanue. ba3zoBriit ypoBens [ Tekcr]: yueOnuk s 11 kimacca
/ A.H. Mancypos, H.A. Mancypos. - M.: BMUHOM. JlaGopatopus 3uanuii, 2018. — 286¢. [ PUD-
50

9. Msxkumes, .51 ®usuka. 11 kmacc [Tekcer] : yueOHHMK ayisi 001I1e00pa30BaTEIbHBIX
opranuzaruii : 6a3zoBbiii ypoBeHb / I'. f. Mskumes, b. b. byxosues, B. M. Uapyrun ; non
penakuueit npod. H. A. [TapdentpeBoii. - 5-¢ uza. - Mocksa : [Ipocsemienue, 2018. - 432 c: -13

10. Msxkumes, I'.S. ®@usuka. 10 kmacc [Tekcr] : y4eOHUK s 001ieoOpa3zoBaTeIbHBIX
opranu3anuii : 6asoBbiii ypoenb / I'. S. Mskumes, b. b. Byxosues, H. H. Corckuii ; moj
penakuueit H. A. ITapdenTbeBoii. - 4-e uzn. - Mocksa : [Ipocsemenne, 2018. - 416 ¢ : -13

3J'leKTp0HHbIe H3TaHUA:

1. PomanoBa, B. B. ®wusuka : mpumepsl pemieHus 3amgad : ydyeOHoe mocobue /
B. B. PomanoBa. — 2-e u3n., ucnp. — Munck : PUIIO, 2021. — 348 c. : un. — Pexxum gocrymna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=697440 (nata oOpameHus:
06.06.2023). — bubmumorp.: c. 340-341. — ISBN 978-985-7253-60-9. — TeKCT : 2JIeKTPOHHBII.

2. Penxun, HO. H. Kypc ¢usuxu : 6a3oBbiii kype nekuuit : [12+] / FO. H. Penkun,
C.T'. BoponunxuHn. — Mocksa ; bepnun : /lupekr-Menua, 2020. — 148 c. — Pexxum pocrymna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=575457 (nara oOparieHus:
06.06.2023). — bubnuorp. B kH. — ISBN 978-5-4499-0814-8. — TekcT : 37€KTPOHHBIHA.

3. ®usmka : yuebHnoe nocodue / cocrapurens [1. B. Ky3eMuH. — 2-¢ u3j., cTepeoTuir. —
noc. KapasaeBo : KI'CXA, 2021. — 96 c. — Tekcr : anektponHslii / Jlaub : 37I€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/252242  (mata oOpamieHus:
13.06.2023). — Pexxum qocTyIa: A1 aBTOPH3. MOTb30BaTeeH.

4. Tynskosa, O. B. buonorus : yuebnuk : [16+] / O. B. Tynaxosa. — U3n. 2-e, ctep. —
Mocksa ; bepnun : Jupexr-Menua, 2019. — 450 c. : un., cxeM., Tabn. — Pexxum gocrtyma: mo
nomnucke. — URL: https://biblioclub.ru/index.php?page=book&id=576759 (nata oOpamicHus:
06.06.2023). — bubauorp.: c. 431. — ISBN 978-5-4499-0114-9. — DOI 10.23681/576759. — Tekct
: DJICKTPOHHBIMN.

5. Bunnuk, B. K. buonorust : yue6HO-MeTomuueckoe mocobue / B. K. Bunnuk. —
Hwxuuit Hosropox : HHI'Y um. H. W. JloGauesckoro, 2021. — 189 c.— Tekcr:
AJIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOIMOTEIHAs cucTema. — URL:
https://e.lanbook.com/book/283136 (mara obOpamienus: 13.06.2023). — Pexum moctyma: yis
aBTOPH3. MOJIb30BATENCH.

6. Oprannyeckas xumus : ydyeOuuk : [12+] / W.IL SxosneB, E.B. KyBaesa,
E. B. ®enoposa [u ap.] ; nox pex. U. I1. SAkosneBa. — Mocksa : lupexkr-Menua, 2022. — 312 c. :
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https://e.lanbook.com/book/252242
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UIL., CXEM., TaOJI. — Pexum Jocrymna: o IOAIUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=683112 (nata obpamenus: 13.06.2023). —
Bbubmuorp. B ku. — ISBN 978-5-4499-3085-9. — TekcT : 371€KTPOHHBIN.

7. Xumus : yuebnoe mocobue / cocraButenu C. C. AprembeBa [u np.]. — Boponex :
BI'UOK, [6. 1.]. — Yacte 1 — 2019. — 101 c¢. — Tekcr : 31eKTpoHHBIN // JIaHb : 37EKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/140391 (mata oOpamicHuHS:
06.09.2023). — Pesxkum gocTyma: i aBTOPH3. MOJIb30BaTEICH.

8. Xumus : yuye6Hoe mocodbue / cocraBurenu C. C. AprembeBa [u np.]. — Boponex :
BI'U®K, [6. r.]. — Yacts 2 — 2019. — 74 ¢. — Tekcr : anekTpoHHbIi // JlaHb : 3JI€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/140389  (mata oOpaieHus:
06.09.2023). — Pexxum poctymna: /i aBTOPH3. MOJIb30BaTEIICH.

9. Xumus : yuebnoe mocobue / cocraButenu C. C. AprembeBa [u ap.]. — Boponex :
BI'U®K, [6. r.]. — Yacrte 3 : Oprammueckas xwmmss — 2019. — 177 c¢.— Teker:
3JICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/140390 (mara obpamienus: 06.09.2023). — Pexum mocrtyma: uis
ABTOPH3. [TOJIb30BATENICH.

[TepeueHs pecypcoB HHPOPMAITMOHHO-TEICKOMMYHHKAITMOHHOM ceTh «HTepHEeTY,
BKJIIOYas mpoeccuoHanbHble 0a3bl TaHHBIX

https://content.edsoo.ru/lab/subject/1/ - urepakTHBHBIC BUPTYyaJIbHBIC Ta0OPATOPHBIC.

OBbC «YHuBepcurerckas oudmuoreka onliney. https://biblioclub.ru/

Db «Jlanw». https://e.lanbook.com/

school-collection.edu - Enunas xosutekiust udpoBbix 00pa3oBaTeabHbIX pecypcoB. Komnekius
BKJTIOYAET B ce0s pa3Ho0Opa3HbIe IU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI, METOAMYECKHE
MaTepHalibl, TeMaTHYECKUE KOJUICKIIUU, MHCTPYMEHTHI (MIPOTPaMMHBIE CPEJICTBA) IS
MOJIICP)KKH YU4eOHOU JCSITEILHOCTH U OPTaHHU3AIMH YIeOHOTO Ipolriecca.

fcioreduru - @enepanbHbIi  1HEHTp  WH(DOPMAIMOHHO-00PA30BATENBLHBIX  PECYPCOB.
OGecneynBaeT JOCTYIMHOCTh U () (PEKTUBHOCTD UCTIOIB30BAHMS JIEKTPOHHBIX 00pa30BaTEIbHBIX
peCypcoB Ul BCEX YPOBHEHW M OOBEKTOB CHUCTeMBbI oOpa3oBanus P®. Peanusyer koHuenmuio
"eauHOro OKHA" AJI JAOCTYIa K JIFOOBIM 3JIEKTPOHHBIM 00pa30BaTENIbHBIM pECypcaM CHCTEMBI
oOpa3zoBanus PO.

HNHpopManMoOHHO-CNIPABOYHbIE CHCTEMBI:

— KoncynpranT+ [OnekTpoHHBIN pecypc]: HH)OPMALIMOHHO-TIPAaBOBOW MOpPTAi: CalT. —
Pexxum noctyna: http://www.consultant.ru ceo6oaubI#t

— KOJEKC (cnpaBouHO-TIpaBoBast cuctema) [DnekTpoHHbIH pecypce]: caift / Unpopm.-
npaBoBoi koHcopiuyM «KOIEKC». —Pexum noctyna: http://www.kodeks.ru , cBoOoaHbII.

4. KOHTPOJIb U OLIEHKA
PE3YJBTATOB OCBOEHUSI YYEBHOM JUCLUIIJINHBI
OVII1.07 EcTecTBO3HaAHME
KoHTpoib M olieHKa pe3ylnbTaToB OCBOEHHUS Y4€OHOM AHMCHUIUIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B TpoIlecce MPOBEACHUS MPAKTHUECKUX 3aHITHM, TECTUPOBAHUsS, a TakKke
BBITIOJTHEHHS O0YyYaIOIIUMHUCS WHIUBUTyJIbHBIX 3aaHUH, TIPOEKTOB, UCCIIETOBAHMIA.
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OI.[GHO‘IHBIG CpCACTBA COCTABJIAKOTCA MPECNOAABATCICM CAMOCTOATCIIBHO IPpHU CXKECT'OJHOM

oOHOBIIeHNN OaHKa cpeAcTB. KonmrdecTBO BApHAaHTOB 3aBUCUT OT YKCIIA 00YUYaIOIIUXCSI.

Ne PesyabTaTnl 00yueHus ®opMbI 1 METOAbI KOHTPOJISI H
OLICHKH Pe3yJIbTATOB 00y4YeHH sl
IIpeamerHble:
1 c(OpMHUPOBAHHOCTH ~ OCHOB  IIEJIOCTHOM | HaOJIO/IeHUE, YCTHBIA U MUCbMEHHBII
HaY4YHOH KapTUHBI MHpa; (HOpPMHUpPOBAHHE | OIPOC;
MTOHUMAaHUs B3aUMOCBSI3H u
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;
OpPUEHTUPOBATHLCS B COBPEMEHHBIX HAYYHBIX | HAOJIO/ICHNE, YCTHBIA U TUCHhMEHHBII
2 MOHATUSX U UHPOPMAIUH OIpoc;
€CTECTBEHHOHAYUYHOI'0 COAECpKAHUS;
c(OpMUPOBAHHOCTh TOHUMAHHs BIUSHUS | HHTEPIpPETAIHs Pe3yIbTaTOB
€CTeCTBEHHBIX HAyK Ha OKPYKAIOUIYIO | HAOJIOJCHUI;
3 cpeny, SKOHOMHUYECKYIO,
TEXHOJIOTHYECKYIO, COLIMATIbHYIO u
STUYECKYIO c(hephl AeSITEIIbHOCTH YEI0BEKa;
CO3/IaHME YCIIOBHUI JJIsi pa3BUTHs HaBBIKOB | 3amiuTa pedepara, HabI0IeHUE 32
yu4eOHOW,  IMPOEKTHO-UCCIEA0BATENBCKOM, | 1EATENbHOCTHIO 00yUaOIUXCsl IPU
4 TBOPUYECKON  JEATENbHOCTH, MOTHBAIIUU | OCBOCHUH Y4€OHOU TUCIUIINHBL,
00y4aroluXxcs K CaMOpa3BUTHIO;
c(hopMUPOBAHHOCTH YMEHHH | MUCbMEHHBINA KOHTPOJIb,
aHaJIM3UPOBATh, OLICHUBATh, MPOBEPITH HA
S JIOCTOBEPHOCTh M 0000IIAaTh  HAYYHYHO
uHpopmaruio;
c(OpMUPOBAHHOCTh HABBIKOB 0€30MacHOM | MMCbMEHHBI KOHTPOJIb,
paboThI BO BpeEMs IIPOEKTHO- | IPOEKTUPOBAHUE;
6 UCCJIEIOBATEIbCKOM U 3KCIIEPUMEHTAIbHON
JIeATEeITbHOCTH, npu WCIIOIb30BAHUU

71a00paTOpHOro 000pyI0BAHUS.




