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

1.1. O6saacTh npuMeHeHnsi padoueii MporpaMMbl y4eOHOM JUCUMIIIMHbI

PaGouass mporpamma y4eOHOH IUCHUIUIMHBI SBJISETCS YacThbIO MPOTrPAMMBI MOATOTOBKHU
crnenuanuctoB cpennero 3BeHa (mamee — IIIICC3) B coorBerctBuM ¢ ®I'OC CIIO nns
cnenuansHocTedt 53.02.06 XopoBoe AMPMIKUPOBAHWE YKPYMHEHHOW T'PYIIIBI CIEIHAIBHOCTEH
53.00.00 my3bIKaIBHOE UCKYCCTBO.

[Iporpamma yuutsiBaeT TpeboBanus ®I'OC cpennero obmero oopazoBanus, ®I'OC cpeanero
npodeCCHOHATPHOTO 00pa3oBaHuss MU CrHenupUKy Npoduias MoaydyaemMoro mnpopeccCuOHaTLHOTO
00pazoBaHus (TyMaHUTAPHOTO).

[Iporpamma pa3paborana Ha ocHoBe TpebOoBanuii ®I'OC cpemnero obmiero oOpa3oBaHUs,
OPEIbABISEMBIX K CTPYKType, COICpX aHUI U pe3ylbTaTaM OCBOCHHS Y4e€OHOM UCIUILIMHBI
«EcrecTBO3HaHMEY, B cOOTBEeTCTBUU ¢ [Tuchkmom Munnpocsemenust Poccuu ot 01.03.2023 N 05-592
"O HampaBieHUU peKoMeHaanui" (BMecTe ¢ "PexomMeHaanusaMu Mo peaju3aiii CpeaHero 0OIIero
o0pa3oBaHUs B IpeJeNiax OCBOCHHS 00pa30BaTEIbHON MPOTPaMMBI CPEAHEr0 MPO(heCcCHOHAILHOTO
oOpa3oBanus"); MOpUMEpPHOH  mporpamMmbl  00IIE0Opa3OBaTENbHONM  Y4eOHON  TUCIUIUIMHBI
«EctectBo3Hanme» s npodeccnoHaIbHBIX 00pazoBaTenbHbIX opranuzanuii (PI'BOY JI10 UPIIO,
yTB. Ha 3acenanuu CoBeTa MO OIEHKE COAEpkaHMS M KauecTBa NPUMEPHBIX pabo4YMX Mporpamm
0011e00pa3oBaTeIbHOr0O W couuanbHO-TymManutapHoro mukiaoB CIIO, mporokonm Ne 14 ot
30.11.2022r.)

Pabouass mporpamMmma ydeOHOW JUCHMILIUHBI MOXKET OBITH HCIOJIB30BaHA B paMKax
peanmu3anuu crienuanbHocTH 53.02.06 XopoBoe AUpHKUpPOBaHUE

1.2 Mecto Yy4yeOHOIl [UCHUILIMHBI B CTPYKType OCHOBHOWH mnpogdeccunoHaJIbHOMI

o0pa3oBaTeIbHON NPOTrPaAMMBbI

YueOnas gucummiuHa OVYIL.07  EcrecTtBo3Hanue sBIsieTCs Yy4EOHBIM  MPEIMETOM
o0s13aTenpHOM npeaMeTHoN oonactu «EctectBennbpie Haykn» @I'OC cpenHero odmiero oopa3oBaHmsl.

Jlannast yueOHas JUCHUIUIMHA BXOAUT B oOs3arenbHyr0o dYacth 1ukioB [IIICC3,
obrreoOpazoBarenbubiii  yueOubpii  nuka  (OVYI[.00) crernumansHOCTH 53.02.06 Xoposoe
TUPKUPOBAHUE.

1.3. Hean u 3apaum y4yeOHON AMCUMIUIMHBI — TPeOOBaHUSl K pe3yJbTaTaM OCBOEHUS

Y4eOHOM QMCUMILINHBI:

M3yuenune qUCIUIUIMHBI 00€CIICUNBACT:

c(OPMUPOBAHHOCTh OCHOB LI€JIOCTHOM HayYHOW KapTHUHBI MHUpa; (OPMUPOBAHUE MOHUMAHMUS
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayYK;

c(OpPMUPOBAHHOCTh NMOHMMAHHUS BIMSHUS €CTECTBEHHBIX HAayK Ha OKpYKaIOILIyI0 Cpeny,
9KOHOMHYECKYIO, TEXHOJIOTHYECKYIO, COLIMATbHYIO M 3THUECKYIO C(hepbl 1eATEIbHOCTH YeJIOBEKa;

CO3/IaHH€ YCJIOBUM JJIs pa3BUTHUsSI HABBIKOB y4eOHOW, IPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPYECKOI 1€ TETbHOCTH, MOTHBALIMN 00YYaAIOIIMXCS K CAMOPA3BUTHIO;

c(OpPMUPOBAHHOCTh YMEHUN aHaJIM3UPOBATh, OLIEHWBATh, NMPOBEPATH Ha JOCTOBEPHOCTb U
0000111aTh HAYYHYIO0 HH(OPMAIIHIO;

c(hOpMHUPOBAHHOCTH HABBIKOB 0€30MAaCHOM pabOTHI BO BpeMs MPOECKTHO-UCCIICIOBATEIBLCKON 1
9KCHEPUMEHTATIBHOMN JIeTETbHOCTH, IPU MCIIOJIb30BAaHUH J1a00paTOPHOTo 000pyI0BaHHU .

1.4. PexomeHayemMoe KOJHMYeCTBO YacOB Ha OCBOEHMe MNporpaMmbl y4deOHOM
AUCHUIINHBI:

BCETO YacoB 114 B TOM 4YHCJIE
MaKCHMalIbHON yuyeOHON Harpy3Ku o0y4arouierocs 114 4acoB, B TOM YHCJIE




00s13aTeNIbHON ayJUTOPHOM yueOHOM HAarpy3Ku 0Oydaromerocs

CaMOCTOSITEIIbHON PabOThI 00YYarOIIeTrocs

76 4acosB,
38 YacoB;

2. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCHUILIMHbBI

OVYIIL.07 EcTrecTBO3HAHHNE

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Ne Bun yueOHo# padoThl O0bem yacoB

1. MaxkcumanbHas yaeOHas Harpyska (BCero) 114

2. OO0s13aTenbHas ayIUTOpHAs yueOHast Harpy3ka (BCero) 76
B TOM YHCIIE:

2.1 | maGoparopHbie PabOTHI He npedycmompeno
(ne npeoycmompeno)

2.2. | IPaKTUYECKUEC 3aHATHUS 10

2.3. | KOHTPOJbHBIE pabOTHI 8

2.4. | kypcoBas paboTa He npeoycmompeno
(ne npedycmompeno)

3. CamocTosTenpHas padora oOydaromerocs (BCero) 38
B TOM YHCIJIE:

3.1. | camocrosiTenbHas paboTa HaJl KypCcOBOM paboTOi He npedycmompeno
(e npeoycmompeno)

3.2. | pedepar 4

3.3. | rpaduueckas pabora He npeoycmompeno
(e npeoycmompeno)

3.4. | BHeayIuTOpHAsi CAMOCTOSTENbHAs paboTa 22
Hrorosas arrecranus B popme ougdhpepenyuposannozo 3auema
Nroro 114




2.2. TemaTnueckuii IJIaH U Co/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

OVII.07 EcTtecTtBO3HAHUE

HanmeHoBaHMe IUCHUILIMHBI

Homep pa3nesioB u Conep:xaHnue y4yeOHOIro MaTepuaJa; Oo0bem YpoBeHb
TeM, HAMMEeHOBaHHe JadopaTopHbie padoThl U MPAKTHYECKHE 3aAHITHS; 4acoB O0CBOEHUA
caMoCTosiTeJIbHAsI padoTa 00yyarImMXxcs; KypcoBasi padora (poekT)
(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 | EnuHCTBO 3aKOHOB MPUPOBI U COCTaBa BemiecTBa Bo Beenennoi. OTKpbITUS B HUBHKE — 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 ABMAKEHUS. 3aKOH CIIOKEHUs cKopocTel. CpenHss 1 1
CKOPOCTh MpY HEPAaBHOMEPHOM JIBH)KEHUU. MTHOBEHHast CKOpocTh. MexaHnuueckas padbora.
MoOIHOCTB.
JlabopaTopHbie He npedoycmompensi
padoThI
IIpakTH4eckne HccnegoBanue 3aBUCMMOCTH CHJIBI TPEHUSI OT Beca TeJa. 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 MOJTHOW MEXaHUYECKOM SHEepruu. 1

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




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

4.CocraBieHrue TeMaTHYECKOr0 KpOCCBOpa o TeMe «PaBHOYyCKOpEeHHOE
npsiIMOJIMHEIHOE IBUKeHue. Y ckopenne. CBOOOIHOE MaieHUE TE.

Tema 1.2. OcHOBBI
MOJIEKYJISIPHOM
(uzuxku n
TePMOJAMHAMUKH.

Coaep:xanue yueOHOTo MaTepHaJia

1 | MonexynspHas ¢pu3uka. ATOMHCTHYECKAsk TEOPUs CTPOEHUs BelecTBa. HabmoaeHus 1 OnbITHI,
ITOATBEPIKIAIOIINAE AaTOMHO-MOJIEKYJISIPHOE CTPOCHUE BellecTBa. Maccsl U pa3Mepbl MOJIEKYII.
2 | TeruioBoe nBMXKEHME YacTHLl BelecTBa. bpoyHoBckoe nBukenue. Mneansuslii ra3. Temneparypa
KAaK Mepa cpeJHel KMHETUYECKOW SHEPIMH YaCTHLL. Y PaBHEHUE COCTOSIHMS UICAIIBHOTO ras3a.
3 | Tepmoaunamuka. Buyrpennsis sueprusi. Pabora u TeriooTraava Kak crocoObl M3BMEHEHUS
BHYTpeHHeH 3Hepruu. I1epBblil 3aKOH TEPMOJIMHAMUKH.
JlaboparopHble He npedycmompenwi
padoThI
IIpakTH4eckue He npedycmompensi
3aHATHSA
KounTtpoJbHbie [IncemeHHOE TecTHpOBaHUE
padoThI
CamocrositenbHas | 1.CocraBieHue T€3MCOB U3 CIPABOYHBIX MaTE€pHUaIoB (PU3UKU IO TEME
padora cryneHToB | «Mogenb xuakoctu. IloBepXHOCTHOE HATAKEHUE U CMAUYUBAHHUE.
Kpucrannuueckue u amop(HbIe BEIIECTBAY.
2.IToaroroBka coobuieHus 1o reme «TenaoBble MalIMHbl U UX TIPUMEHEHUE.

Tema 1.3. OcHOBBI
3J1eKTPOIMHAMMKH.

Conep:kaHue y4eGHOr0 MaTepuasa

1 | Onekrpocratuka. BzanmoaencTre 3apspkeHHBIX TeNl. DIIEKTPUYECKHM 3apsia. 3aKOH COXPaHEHUs
IIEKTPUYECKOro 3apsaa. 3akoH Kyiona.

2 | DuekTpocTaTHUecKOe MOJIe, er0 OCHOBHBIE XapaKTEPUCTUKU U CBS3b MeX Ay HUMU. [locTOSHHBII
TOK. [1OCTOSIHHBIN NEKTPUUYECKUI TOK.

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

JlabopaTopHble ‘ He npedycmompensi




padoThI

IIpakTHyeckue COopKa 3JeKTpUIECcKOil Ienu, N3MEPEHNE CUJIBl TOKA M HAIIPSKEHUS Ha e
3aHATHSA pa3IUYHbIX y4acTKaX.

KonTpoabHbIe He npedycmompenwi
padoThI

Camocrositenbnas | 1. CocTaBieHne TeMaTHUECKOIO KpoccBopaa o teme «Cuiia Toka,

padora cTy1eHTOB

HanpshKeHUeE, JIEKTPUUECKOe conpoTuBieHue. 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 yueOHOTo 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. CKOpOCTL QJICKTPOMAIrHUTHBIX 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 (KOHCTIEKT — 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 BUbL. 3BYKOBBIC BOJTHBI».

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

4. CocraBieHue KpoccBopia 1o reme «CBeToBbI€ BOJIHBI. PazBuTtune
MIPEJICTABICHHUIA O MPUPOJE CBETA. 3aKOHBI OTPAKEHUS U MPEIOMIICHHSI CBETay,
«JInn3pl. DopMysia TOHKOM JIMH3bDY.




Tema 1.5. D1eMeHTBI 3
KBaHTOBOM (U3HKH.
Coaepxxanue yueOHOIo MaTepuaJa
1 | ®usuka atoma. Moaenu ctpoenus aroma. OnbIT Pezepdpopaa. Bxnan Pezepdopna B 1
¢dbopMHpOBaHUE COBPEMEHHON €CTECTEHHOHAYYHOW KapTHHBI MUPA.
2 | ®u3nKa aTOMHOTIO s7pa U 3JeMeHTapHbIX yacTull. COCTaB U CTPOEHUE aTOMHOTIO sJpa. 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 OTKPBITHSIMHE B (PH3UKE U pa3BUTHEM TEXHUKHU M 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-HAYYHOU KapTHUHBI MUpPA. PoJIb XMMHM B )KU3HU COBPEMEHHOTO O0IIECTBA.
EctecTBEeHHO-HAY4HbIN METOJ IO3HAHUS B XMMHH, €0 BO3MOKHOCTH, COCTABJISAIOIINE U
TPaHMIbl IPUMEHUMOCTU. ENMHCTBO 3aKOHOB XMMHUU BO BCEJICHHOM.

2 | XuMudeckoe cojiepykaHue y4eOHOM UCHUIUINHBI «ECTeCTBO3HaHME)» PU OCBOEHUU
cnenpansHocTelt CITO cornuanbHO-25KOHOMHYECKOTO ¥ TyMaHUTapHOTro npoduiei nmpodec-
CHOHAJILHOTO 00pa30BaHusl.

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

4 | OTHOCHUTENbHBIE aTOMHAs U MOJIeKyJsipHas Macchl. KonnuectBo Bemectsa. [locTosiHHas
ABorajipo. Monsipaast Macca. 3akoH ABoraapo. MoJIsIpHBIi 00bEM Ta30B.

JlaGopaTropHbie He npedycmompenwi

padboThI

IIpakTuyeckue He npedycmompenui

3aHATHUSA

KonTpoJbHble [TuceMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

padoThI

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

2. CocraBiieHHE TE3HCOB U3 CIIPABOYHBIX MAaTEPHAIOB XUMHH TI0 TEME
«KonnuecTBeHHbIE H3MEHEHNSI B XUMUU KaK YaCTHBIHN cilydall 3aKOHOB
IIepexo/1a KOJIMYECTBEHHBIX N3MEHEHUIN B KAUECTBEHHBICY.

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

Coaep:xanue yueOHOro MaTepuaJia

1

Otkpritue [lepuoanueckoro 3akoHa. [lepuonnyeckas cucremMa XuMHU4eckux anneMeHTos Jl. 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 XHUMHYECKOM KapTUHbBI 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

FOCYHapCTBCHHOﬁ IIOJIUTHUKCE.

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 MaTepHaJia

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
«OnpecHEeHUE BOJBD.
Tema 2.6. 4
Heopranuyeckue
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 paCTBOPOB COJICH: Kucas, HEUTpaibHas,
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 coseil. 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
paboTa CTYJIeHTOB | HEMETAJUIOB B MPUPOJIE M XO3SMCTBEHHOM ICATEIBHOCTH YETIOBEKa.
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
COEIMHEHMS KaK COCTaBHAs YaCTh CPECTB N300Pa3UTEIHLHOTO HCKYCCTBAY.
Tema 2.7. 7
Opranuveckue
COeIMHEeHHSI.
Conep:xanue yueOHOTro MaTepuaJia
1 OCHOBHBIE TIOJIOKEHUSI TEOPHH CTPOCHHUS OpraHNYecKuX coeanHeHuil. [lonsaTue nzomepun. 1 1
2 Yraesonopossl. [IpenenvHble U HenpeneabHbIe YIIIEBOAOPOAbl. Peakius noamMepu3amnmu. 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 YrieBoibl: TJII0K03a, KpaxMmall, HeJUII0I03a. 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 CTyIeHTOB | coeTuHeHU», «CTpoeHue u oronorunyeckast QyHKIHs OSIKOBY.
2. CocraBieHue Te31coB Ha ocHOoBe MHTepHeT-pecypca u uctrounnkos CMU no 1
teme «lIpupoaHble HCTOYHUKH YTIIEBOAOPOI0B. YTIIIEBOIOPO/Ibl KAK OCHOBA
MEXTYHAPOAHOTO COTPYIHUYECTBA U BKHEHIIINN NCTOUHUK (POPMHUPOBAHUS
oromxera PDOy.
Tema 2.8. Xumus u 2
KU3Hb.
Coaep:xanue yueOHOT0 MaTepHaJia
1 | XuMus 1 opranusM 4ejaoBeka. XMMHUYECKHE 3JIEMEHTHI B OpraHu3Me yenaoBeka. Opranudyeckue u 1
HeopraHuyeckue Bemiectsa. OCHOBHbIE )KU3HEHHO HEOOXOUMbIE COEMHEHMS: OEIKH,
YTJI€BObI, )KUPbl, BUTAMHHBI.
2 | YrneBojabl — IJ1aBHBIA UCTOYHHUK SHEPTHH OpraHu3mMa. Posb xKUpoB B opranusme. XoJIeCTEpUH U 1
€r0 pOJIb B 3I0POBbE YEJIOBEKA.
JlabopaTropHble He npedycmompenwi
padoThI
IIpakTH4eckue He npedycmompenui
3aHATHA
KonTpoJbHble He npedycmompenui
padoThI
CamocrositebHas | 1. [ToaroroBka coobmienus mo reMe «MuHepalibHbIE BEIIECTBA B IPOAYKTAX 1
pabdoTa CTyJeHTOB | MUTaHM, NHIIEBbIE 100aBKH. COAIaHCHPOBAHHOE 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. BuoJsoruss —

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 IPUBJICYECHUEM MaTepHalia U3 pa3aenoB PU3NKU U XUMUHK). Y POBHH
opraHn3anyu KU3HU.

JlaGoparopHbie He npedycmompenui

padoThI

IIpakTHyeckue He npedycmompenui

3aHATHSA

KoHTpoJibHbIE He npedycmompenui

padoThI

CamocrosteabHan | 1. CocraBiieHre KpocCBOpa Mo TeMe «YPOBHH OPTaHU3ALUU KUZHI.

padoTa CTyIeHTOB

Tema 3.2. Kierka.

Coaep:xanue yue0HOro MaTepHaJia

1 WcTopus nzyuenus kiuetku. OCHOBHBIE MOJOXKEHUS KJIETOUHOH Teopun. Knetka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAS (JIEMEHTapHAs) €IMHUIIA KU3HH.

2 Crpoenue kneTku. [IpokaproThl U 3YKapuOThl — HHU3IIME U BHICIINE KIETOYHbIE OPTaHU3MBI.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH dykapuoT. Kitlerounoe anpo. @yHkuus sapa:
XpaHEHue, BOCIIPOU3BEICHUE U Nepeada HacaeACTBEHHON HH(POPMaIH, PEryIsLus
XUMHUYECKON aKTUBHOCTHU KJIeTKH. CTPyKTypa U (YHKIIMHA XPOMOCOM. AYTOCOMBI U TIOJIOBbIE
XPOMOCOMBI.

3 buonornueckoe 3Ha4eHHE XUMHUYECKHX 1eMEHTOB. Heoprannmueckue BenecTa B COCTaBe
KJIETKH. POJIb BOZIBI KaK paCTBOPUTENS M OCHOBHOTO KOMIIOHEHTA BHYTPEHHEHN Cpe bl
OpPraHu3MOB. YTIIEBOBI M JUNUABI B KieTke. CTpyKTypa U Onosiornyeckue GyHKIMN 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.HaGmnroieHre KiIeTok pacTeHUH U AKUBOTHBIX O] MUKPOCKOIIOM Ha FTOTOBBIX

3aHATHSA MUKpOIpenaparax 1 UX OIUCaHUE.




2. CpaBHEHUE CTPOCHHUSI KJIETOK PACTCHUMN U KUBOTHBIX.

KouTtpoJabHbie He npedycmompenwvi

padoThI

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

2. Ananmutuyeckas o0paboTKa TeKCTa (KOHCIEKT — aHAIH3) 10 TeMe «BUupychr
— B030yuTeM MHPEKIIMOHHBIX 3a00JICBaHMI; TIOHITHE 00 OHKOBUPYCAX.
Bupyc nmmynoznedunuta yenoseka (BUY). [Ipodunakruka BUY-unbpexmm»

Tema 3.3. Opranusm.

Coaep:xanue yueOHOT0 MaTepHaJia

1 Opranusm — eauHoe 1enoe. Muorooopasue opranu3mMoB. OOMEH BEUIECTBOM U YHEPTHEH ¢
OKPYKAIOIICH CPeIoi KaKk He00X0IMMOE YCIIOBUE CYIICCTBOBAHUS KUBBIX CHCTEM.

2 CnocoOHOCTh K CaMOBOCTIPOU3BEICHUIO — OJJHA U3 OCHOBHBIX OCOOEHHOCTEN KUBBIX
opranu3MoB. Jlenenne KIeTKH — OCHOBA POCTA, Pa3BUTHUS M PA3MHOXKECHHUSI OPTaHU3MOB.
becrnonoe pazmuoxxenue. [TonoBoii mpoiiecc 1 moiaoBoe pazMHokeHune. OIMI0J0TBOPEHHE, €ro
OHMOJIOTNYECKOE 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 U3MEHYUBOCTH. | 'eHeTHyeckast TEpMUHOJIOTHS U
CHMBOJIMKA. 3aKOHOMEPHOCTH HaclieioBaHus. HacnemoBanue npru3HakoB y yenoBeka. [lomoBsie
xpomocoMsl. CrierieHHoe ¢ IojioM HaclenoBanue. HaciencTBeHHble 001e3HH YelloBeka, ux
npUYHHBI 1 podraktika. COBpeMEHHBIE TPE/ICTABICHHUS O TEHE M TEHOME.

5 ITpenmer, 3a1a4M U METO/IbI CENEKIMU. | eHeTHYecKre 3aKOHOMEPHOCTHU CEJIeKIUH.

JlabopaTropHble He npedycmompenwi

padoThI

IIpakTH4eckue 1. Pemienne aneMeHTapHbIX TEHETUYECKUX 3a4a4.

3aHATHSA 2. AHanu3 U OIIeHKa STHYECKUX aCMEKTOB Pa3BUTHSI HEKOTOPHIX MCCIIEJOBAHUI

B OMOTEXHOJIOTH.

KonTpoJbHble IInceMeHHOE TECTUPOBAHUE.

padoThI

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

padora ctyaeHToB | n3MeHunBoCcTH. Knaccudukanusa ¢popMm n3aMeHuYnBoCTU. BiausiHue MmytareHoB Ha

OpraHu3M 4esnoBeKay, « BHOTeXHOIOr s, ee TOCTH)KEHUS, TePCIIEKTUBBI




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). JIBrkyiue cuiibl 3BONIOLUNA B COOTBETCTBUU C
CTD. Bxuan Y. JlapBuHa B popMUpOBaHHUE COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHBI
MUpa.

2 Pesynbratel sBomonuu. CoxpaHneHne MHOrooOpasusi BUIOB KaK OCHOBA YCTONYHMBOIO Pa3BUTHUS
o6unocdepsl. [IpuunHbl BEIMUpaHHUs BUOB. BHOJIOTHYECKHiT Tporpecc u OMOIOTHYeCKUA
perpecc.

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

JlaboparopHble He npedycmompenwt

padoThI

IIpakTH4eckue 1. Onucanue ocoOelt BuAa o MOpPoJIOrHIecKOMY KPUTEPHUIO.

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

3. AHanu3 ¥ OIleHKa Pa3JInYHbIX TUIIOTE3 MPOUCXOKICHHS YEIOBEKa.

KonTtpoJabHbie [IucbMeHHBIE OTBETHI HA BOIPOCHI.

padoThI

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

padoTa CTyaAeHTOB | «DKoJOorudeckue (pakTopbl aHTPONOTeHe3a: YCI0KHEHUE MONMYISIUOHHON

CTPYKTYpPBI BU/Ia, U3TOTOBJICHUE OPYIUN TPY/1a, IEPEXO OT PACTUTEIBHOTO K
CMEIIaHHOMY TUITy TUTaHUSs, UCIIOJIb30BAHUE OTHS».
2. CocraBieHue kpoccBopza 1o reMe «lIporcxox1eHue 4en0BeueCKnuX pac.
3. I[ToaroroBka coobiienus mo teMe «I1osBieHre MBICITUTEIBHON AeATEIbHOCTH
Y WICHOPA3JEIbHON peun».

Tema 3.5.

IKOCHCTEMBI.

Coaep:xanue yueOHOro MaTepHuaJia




1 [TpenMert u 3a1a4u SKOJOTUU: yYEeHUE 00 IKOJOTHYECKHUX (haKTOpax, ydeHHEe O COOOIIeCTBaxX 1
OpraHu3MoB, yueHHe 0 Orocdepe.
2 Okosnoruyeckue GakTopbl, 0COOEHHOCTH UX BO3ACHCTBUS. DKOJOTHYECKasi XapaKTepUCTHUKa 1
Buza. [lonstie 06 sxonornueckux cucremax. Llenu nutanus, Tpoduyeckre ypoBHU.
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
yriepona). Tpancdopmanust eCTeCTBEHHBIX KOJIOrHYeCKuX cructeM. OCOOEHHOCTH
arposkocucreM (arporieHo30B). Bkirag B.M. Bepranckoro B popMupoBaHue COBpeMEHHOM
€CTECTBEHHOHAY4YHOU KapTUHBI MUpA.
JlaGopaTropHbie He npedycmompenwi
padboThI
IIpakTHyeckue 1.CocTaBieHue cxeM Mepeaayu BelecTB U dHepruu (Leneil muTanus). 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 SKOJIOTHYECKUX MPOOJIeM U IyTeH X PEHICHHUsI.
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 TPOoeCCHOHATBLHOM 00pa30oBaTeIbHOM 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 kpoccBopaa mo teme
«EcTecTBeHHBIE M NCKYCCTBEHHBIE SKOCHCTEMBIY.
KypcoBbie paboTh! (IpOEKTOB)
He npeoycmompeno
CamocTosTenbHas paboTa o0ydaroumxcs HaJl KypcoBoi paboToi (IIpoeKToM)
He npedycmompena
Bcero 114




3. YCJIOBUA PEAJIN3AIIMA YYEBHOM TUCHUILIVHBI

3.1. TpeGoBaHUsI K MUHUMAJIbHOMY
MAaTepHAJIbHO-TEXHMYECKOMY 00ecredeHn 0

Peanmzamust  mporpamMmbl  y4eOHOW — AWCHMIUIMHBI  TIPEANOjaraeT  Hajaudue
000py/IOBAaHHOTO y4eOHOTO KaOWHETa, OMOJMOTEKH, YMTAIBHOTO 3ajla C B KOTOPOM HMEETCS
BO3MOXKHOCTh 00ECTIEUUTh 00y4YaroIuMCcsi CBOOOIHBIN TocTyn B MIHTEpHET BO BpeMsi y4eOHOTO
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 ~ OOOPYZOBaHHMEM, YyKa3aHHBIM B HACTOSIIMX TPEOOBaHWSIX, B TOM YHUCIE
CHEUAIM3UPOBAaHHON y4eOHONW MeOenpl0 W CpeacTBaMU OOy4YeHUSs, JTOCTATOYHBIMH IS
BBITIOJTHEHUS TPEOOBAaHUH K YPOBHIO TIOJTOTOBKH 00yUYaOIUXCSL.

3.2. O6opynoBanue yueOHOro kabuHera u pa6ounx MecT KadnHeTa

O0opynoBanne yueOHOro kabnnera:

e paboune MecTa 10 KOJIMYECTBY 00yJarOIIuXCs;

e pabouee MECTO MPEIoIaBaTEeIs;

e JiOCKa.
Texnuueckue cpeacTBa 00y4eHUs :

® TEJEBHU30D

e BHJCOILIEHED

®  KOMIBIOTED.

1.3. HudpopmanunoHHoe odecneyeHne 00yueHust

IlepeyeHb pexoMeHayeMbIX y4eOHBIX H3a1aHnil, UHTepHeT-pecypcoB, JONOJIHUTEILHON
JINTEPATypPhbl
Y4eOHbIi KOMILTEKC

1.2Kabunnesa, . H. EctecTBo3Hanue [DneKTpoHHBIH pecypc]: KOHCHEKT JEKUUH IO
muciumnHe : [ans Bcex cmernmansHocTer]/ M. H. XKabunuesa. - HoBocubupck: HOKKul,
2022. - 55 c.- Joctyn nuz 9b HOKKull

2.Kabunnesa, M. H. EcrectBo3HaHue [DneKTpoHHBIH pecypc|: COOpPHHMK 3aJaHul U
YIPaXHEHUH U ayAUTOPHOM W BHEAyTUTOPHON CaMOCTOSATENBHON paboThI CTyAeHTa : [mis
Bcex crnenmansHocTel ]/ Y. H. YKabunnesa. - HoBocubupck: HOKKull, 2022. - 60 c.- Joctyn u3
3b HOKKul

OcHoBHas1 JIMTepaTypa:
1. Ta6puensn, O. C. Xumusa. 11 kmacc [Tekcr] : yue0. : 6a3zoBbiii ypoBenb / O.C.
["abpuensu. - 5-e uzn., crep. - M. : JIpoda, 2018. - 223 c.-27

2. buonorus [Tekcr] : 10 kmacc: yuel. mns oOmieoOpa3oBar. opraHU3aluii: 0a30BbIif
ypoBens / Pen. JI.K. benses, .M. Jlpimmutr. - u3z. 5-e, ucnp. - M. : [Ipocsemenue, 2018, 2020 -
224 ¢ :wi. -13

3. buonorus [Tekcr] : 11 kmacc: yuel. mis oOmieoOpa3oBar. opraHu3alvii: 0a30BbIi
ypoBens / Pen. JI.K. benses, .M. Jlpimmutt. - u3z. 5-e, ucnp. - M. : I[Ipocsemnienue, 2018, 2020 -
224 ¢ :wi. -13

4. TaopuensH, O. C. Xumus. 10 kmacc [Tekcr] : yueb.: 6a3oBbrii 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. 'abpuensu, U.I'. Octpoymos, H.C. ITypermieBa u ap.
- M.: dpoda, 2018.,2019 - 329 c.: un .ITPUD

6. EcrectBo3nanme. 11 knacc. ba3zoserit ypoensb [ Tekcr]: yueonnk/ O. C. I'abpuensn, U.
I'. Ocrpoymos, H. C. IlypsieBa u ap. - 3-¢ u3f., crep. - M.: llpoda, 2018. - 334 ¢. -20 TPUD-
20.

7. Mancypos, A.H. EcrectBo3nanue. bazoBbiii ypoBens [ Tekcrt]: 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.: BUHOM. JlaGopatopus 3uanuii, 2018. — 286¢. [ PUD-
50

9. Msxkumes, .51 ®usuka. 11 kmacc [Tekcr] : yueOHuK anst oOuieoOpa3zoBaTeIbHBIX
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, ['.S. ®@usuka. 10 kmacc [Tekcr] : y4eOHHK aisi 0o0reoOpa3oBaTEIbHBIX
opranu3anuii : 6asoBbiii ypoenb / I'. S. Mskumes, b. b. Byxosues, H. H. Corckuii ; moj
penakuueit H. A. ITapdenTtseBoii. - 4-e uzn. - Mocksa : [Ipocsemenne, 2018. - 416 ¢ : -13

JlonoIHUTeIbHAS JTUTepaTypa:

1.AxmenoBa, T.U. EcrectBo3nanue : yuebHoe nocodue / T.U. Axmenosa, O.B. Mocsruna
; Poccuiickuii rocyJapCTBEHHBIN YHUBEPCUTET MPABOCYAHS. — 2-€ U3., UCTIP. U JI0Tl. — MOCKBa :
PI'VIL, 2018. — 340 c.— Hoctyn u3 OBC «YHuBepcuTeTcKkas OMOIMOTEKA OHIIAHY

2.EcrectBo3nanme: 10 xmacc: [Onextponnsiii pecypc] / H.C. Ilypeimesa, W.B.
PasymoBckas, M.A. Bunnuk u np. ; nog pen. 1.B. PazymoBckoii. — Mocksa : @uzmariur, 2018.
—384 c. - Hoctynm u3 DBC «YHHBEepCUTETCKasi OMOIMOTEKA OHJIAHHY

3.KapnenkoB, C.X. Konuemniuu coBpemMeHHOro ectecTBo3HaHus : mnpaktukym / C.X.
KaprienkoB. — 6-e u3z., ucnp. u nom. — MockBa ; bepnun : dupexr-Menua, 2018. — 487 ¢. —
Hoctyn u3 DbC «YHuBepcuterckas 0MOJIMOTEKa OHIANH

4.Tynunos, B.®. KoHuenuuu coBpeMeHHOro ecTrecTBO3HaHuA : yueOHuk / B.®. TynuHoB,
K.B. Tynunos. — 3-e uza. — Mocksa : JlamkoB u K°, 2018. — 483 c. : un . — Hoctyn uz ObC
«YHuBepcuTeTcKas OuOIMoTeKa OHIAHH

[lepeuens pecypcoB HHPOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHET», BKItOYas
npodeccroHaabHble 0a3bl JaHHBIX

https://content.edsoo.ru/lab/subject/1/ - atepakTHBHBIC BUPTYyaIbHBIC Ta0OPATOPHBIE.

OBbC «YHuBepcuterckas oudianoreka online». https://biblioclub.ru/

Ob «Jlanby». https://e.lanbook.com/

school-collection.edu - Enunas komtekius nupoBbix 00pa3oBaTeibHbIX pecypcoB. Kosmekmus
BKJIFOYAET B ce0s pa3HOOOpa3HbIe MU POBBIE 00pa30BaTEIbHBIE PECYPCHI, METOIUIECKUE
MaTepHalbl, TeMAaTHUECKUE KOJUIEKLIMU, UHCTPYMEHTHI (MPOrpaMMHbIE CPEICTBA) IS
NOJIEPKKU yueOHOU JAesITeIbHOCTU U OPraHU3alMK yueOHOro mpolecca.

fcioredu.ru - @enepanbHblii  1HEeHTp  MH(POPMANMOHHO-00PA30BATENBHBIX  PECYPCOB.
OGecneunBaeT JOCTYIMTHOCTh U 3 (PEKTUBHOCTD UCIIOIB30BAHMS JIEKTPOHHBIX 00pa30BaTEIbHBIX
pPECYPCOB JUIsl BCEX ypOBHEH M OOBEKTOB CHUCTeMBbl oOpa3oBaHus P®. Peann3yer KOHIEMIUIO
"eAMHOro OKHA" JJIs JOCTyMa K JIIOOBIM 3JE€KTPOHHBIM 00pa3oBaTeNIbHbIM pecypcaM CHUCTEMbI
obpa3oBanus PO.



https://content.edsoo.ru/lab/subject/1/
https://biblioclub.ru/

HNHpopManMOHHO-CNIPABOYHbIE CHCTEMBI:

Pexxum noctyna: http://www.consultant.ru ceo6oaubI#t

— KoncynpTanT+ [DneKTpOHHBIN pecypc]: nHDOPMAITMOHHO-TIPABOBON MOPTAJT: CAMUT. —

— KOJEKC (cipaBouyHO-TIpaBoBas cuctema) [ DJIeKTpOoHHBIN pecypc]: cait / UHdopM.-

npaBoBoii koHcopuuyM «KOJIEKC». —Pexxum nocryma: http://www.kodeks.ru , cBo60aHBI.

4. KOHTPOJIb U OHEHECA
PE3YJBTATOB OCBOEHMS YYEBHOU JUCHUITJIMHBI
OVYII1.07 EcTtecTBO3HAHME

KOHTpOJ'IB N OLCHKa pE3YyJIbTaTOB OCBOCHHA y‘IC6HOfI JAUCHUILTIMHBL OCYHICCTBIIACTCA

npenoaaBarcjicM B IHPOLECCEC MPOBCACHUA IMPAKTHUYCCKUX 3aHHTHfI, TCCTUPOBAHUA, a TaAKXKC
BBITIOJTHEHU A O6y‘laIOHII/IMI/ICH HHAUBUAYAJIIbHBIX Sa,Z[aHPII;'I, IIPOCKTOB, I/ICCJIG,HOBaHI/Iﬁ.

OHCHO‘IHHG CpCACTBA COCTABJIAOTCA IPEIIOAaBaTCIICM CaMOCTOATCIIBHO IIPHU CXKCT'OJHOM

oOHOBJIEHNH OaHKa CpCacCTB. KomngectBo BAapUAHTOB 3aBUCUT OT YHCJIa o6yqa}oumxc;1.

Ne Pe3yabTaThl 00yuyeHus ®opMbI 1 METOABI KOHTPOJISI H
OLIeHKH pPe3y/JIbTATOB 00y4eHus!
IIpexmeTHbIe:
1 c(hOpMUPOBAHHOCTh  OCHOB  IICJIOCTHOM | HAaOIIOJEHUE, YCTHBIN U
HAyYHOW KapTHHBI MHpPa; (OPMHUPOBAHUE | MUCHMEHHBIHOMPOC;
MOHUMAaHUS B3aMMOCBSI3H u
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;
OpPUEHTUPOBATHCS B COBPEMEHHBIX HAYYHBIX | HAOJIO/IEHNE, YCTHBIA U MHUCbMEHHBII
2 MOHATHUSAX U HH(pOpMaIIH OI1poC;
€CTECTBEHHOHAYYHOI'0 COJICPIKAHMUS;
c(OpMUPOBAHHOCTh IOHUMAaHMs BIUSHUS | HHTEPIpPETALUs pe3yJIbTaTOB
€CTECTBEHHBIX HayK Ha OKPYKaIOLIYI0 | HaOJIOICHUN;
3 cpeny, YKOHOMUYECKYIO,
TE€XHOJIOTHYECKYIO, COLIMAJIBHYIO U
TUYECKYIO CEpPBI AESITETbHOCTH YEIOBEKA;
CO3/1aHMe YCJIOBHUH JJIs1 pa3BUTHs HABBIKOB | 3aluTa pedepara, HaOIOIEHHUE 32
yu4eOHOM,  MPOEKTHO-UCCIEA0BATENbCKOM, | 1EATENbHOCTHI0 00yUaOIIUXCsl IPU
4 TBOPYECKON  JEATENbHOCTH, MOTUBALMM | OCBOCHUH YU€OHOM JUCIUIUIHHBI;
00y4aroIuXxcs K CaMOPa3BUTHIO;
c(hopMUPOBAHHOCTH YMEHHI | MUCbMEHHBINA KOHTPOJIb,
AQHAJIN3UPOBATh, OLICHUBATH, NMPOBEPSATH Ha
S5 JIOCTOBEPHOCTh M 0000IaTh HAy4HYIO
UH(POPMALIUIO;
c(OPMHPOBAHHOCTh HABBIKOB 0€30MACHOM | MUCHEMEHHBIN KOHTPOJIb,
paboThI BO BpeMsl MIPOEKTHO- | MPOEKTUPOBAHUE;
6 MCCJIEIOBATENBCKON U 3KCIIEPUMEHTAIBHON
NeSITeNIbHOCTH, npu HCIOJIb30BAHUN

71a00paTOPHOTO 0OOPYAOBAHMSL.



http://www.consultant.ru/

