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1. ITACHOPT ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
EctrecTBO3HAHME

1.1. O6aacTb npuMeHeHHs MPOrPaMMbl

PaGouass mporpamma yueOHOrOo mpenMera EcTecTBO3HaHWE SBISETCS YacThIO OCHOBHOM
obpazoBarenbHor nporpammbl (OOIT) CITIO Ha 6aze ocHOBHOro 00mIero oO0pa3oBaHUs — MPOTPAMMBI
MOATOTOBKH criennanuctoB cpeanero 3seHa (IIICC3).

[IporpamMma y4eOHOro mpenMeTa MOXKET HCIONb30BaThCs APYTUMHU MPOQecCHOHATbHBIMU
00pa30BaTebHBIMI OPTaHU3AIMSIMHE, PEATU3YIONUMHI 00pa30BaTeIbHYIO MPOTPaMMy CPEIHET0 00IIero
obpazopanus B npezenax oceoerus OOIT CITO na 6a3ze ocHOBHOTO 00111ero 00pa3oBaHus — IPOrPaAMMBI
MOATOTOBKH criennaincToB cpeanero 3seHa (IIICC3).

PaGouas mporpamma yueOHoro mpeamera EcTecTBo3HaHue MOXET ObITh ajanTHpOBaHa IS
00ydYeHUsT MHBAJIHUJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMHU 3/I0POBBSI.

1.2. Mecto yuedoHoro npeamera B ctpykrype OOII:

VYueOubiii npeamer EcTecTBo3HaHME SBISETCS YacThbi0 MpeAMeTHON oOmactu EcTtecTBeHHBIE
Hayku @I'OC cpemgnero o6mero oOpa3zoBanus. YueOHbI mnpenmer EcrecTBo3HaHue sBIAETCS
o0s3arenpHOM 6azoBoi nucuurumHod bJ[.04 u mu3ydaercs B 001eo0Opa3oBaTebHOM LUKIIE CPEAHETO
obmero oopazoanusi OOII.

1.3. Hean u 3apa4yu y4yeOHOro mpeaMera — TPeOOBaHUSI K Pe3yJIbTATAM OCBOEHHUSI Y4eOHOro
npeamera:

Peammzanus ywyeOHOro mpeamera EcTecTBo3HaHHWE HampaBieHa Ha JIOCTHIKCHHE CIIEIYFOIIUX
meJie:

- OCBOCHHME 3HAHHUH O COBPEMEHHON E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa M METOJax
€CTECTBEHHBIX HAayK; 3HAaKOMCTBO C HamOojee BaXKHBIMH HJIESIMU U JOCTH)KEHUSMU €CTECTBO3HAHUSA,
OKa3aBIIMMH OMPEEIISIONICe BIUIHNE Ha PAa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— OBJIQ/ICHUE YMEHUSAMHU MPHUMEHATh MOJY4YEHHbIE 3HAHMS s OOBSCHEHUS SIBICHHUM
OKpPY)KAaIOIIeTO MHpa, BOCHPHATHS HMH(DOPMAIMM E€CTECTBEHHO-HAYYHOTO M MPOPECCHOHATHHO
3HaYMMOI'0 COJEp)KaHUs; Pa3BUTHUE MHTEIJICKTYalIbHbIX, TBOPYECKHX CHOCOOHOCTEH M KPUTHUECKOTO
MBIIUICHUSI B XOJIe TPOBEACHUS TPOCTEHININX WCCICIOBAHNHN, aHANW3a SBICHHWHA, BOCHPHUATHS U
UHTEpIpeTalii €CTeCTBEHHO-HayYHO! MH(pOpMaIuy;

- BOCIIUTAaHHE YOEKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHHOW MPHPOIBI H
UCIIOJIb30BAaHUS JOCTH)KEHHM €CTECTBEHHBIX HAYK JUISl pa3BUTHUS LIUBUIIM3ALMHU U TIOBBIIIEHHS KauecTBa
KHU3HH,

— NPUMEHEHHE eCTECTBEHHO-HAYYHBIX 3HaHUM B NpPO(EecCHOHANBHON NeATENbHOCTH U
MOBCEHEBHOM JKM3HM Uil oOecmedeHHs O€30IaCHOCTH  KU3HENESTENFHOCTH; TPaMOTHOTO
UCIIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTUH; OXpaHbl 37J0POBbs, OKPYXKAIOIEH cpeibl.

B pesynbrare nzyueHus: yueOHOro npeaMera o0yJyarouuiics 10JKeH yMeTh!

— dopmMHpoBaTh TPEACTABICHUS O IEJOCTHOW COBPEMEHHON eCTeCTBEHHOHAYYHOU
KapTHHE MHpa, O TPUPOJC KaK EIMHON IEeJOCTHOW CHCTEME, O B3aUMOCBSI3HM YeNIOBEKa, MPHUPOIBI U
o0111ecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHbBIX MaciiTabax Beenennoii;

- NPUMEHSTh €CTECTBEHHOHAYUYHBIC 3HAaHUS ISl OOBSICHEHUS OKPYKAIOMIUX SIBICHUH,
COXpaHEHMsI 37I0pOBbs, oOecreueHus] Oe30MacCHOCTH KM3HEACSATEIbHOCTH, OEpEeXHOro OTHOIIEHUS K
NpUPOJIe, PAIMOHAIBHOTO MTPUPOJIOIONB30BAHUS, a TAaKKe BBITOJHEHHUS POJIH TPAMOTHOTO
nOTpeOUTENS;

- (dbopMHpOBaTh TPEICTABICHUSI O HAYYHOM METOJAE IMO3HAHHS TPUPOABI M CPEICTBAX
U3y4YEHHs] MEraMUupa, MaKpoMHUpa U MUKPOMUDA;

- BJIAJIETh TPUEMAMH €CTECTBEHHOHAYYHBIX HAONIOJICHHUHA, OIBITOB HWCCICAOBAHUH W
OLIEHKH JIOCTOBEPHOCTH MOIY4YEHHBIX PE3yIbTATOB;

- NOHMMAaTh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHWS JUIS KaXAOTO YeIIOBEKa,
HE3aBUCHMO OT €ro Nnpo(ecCHOHAIBLHOW NeATeNbHOCTH, pa3iuyaTh (akThl U OLEHKH, CPaBHHUBATh
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OLICHOYHBIC BBIBOJbI, BUACTh UX CBA3b C KpI/ITepI/ISIMI/I OIICHOK 1 CBiA3b KpI/ITepI/IeB C onpeneneHHoﬁ
CHUCTEMOH LIEHHOCTEMN.
B pe3ynbrare n3yueHus: yaeOHOTo mpeaMeTa 00 yJaronuiics T0JDKEH 3HATD.

- 0 Hambornee BaXHBIX OTKPBITUAX M JIOCTHKCHHUSAX B O0JaCTHM €CTECTBO3HAHUA,
ITOBJIMABIINX HA 3BOJIFOITUIO HpeILCTaBJIeHI/Iﬁ [0) HpI/IpOIle, Ha pa3BI/ITI/I€ TCXHUKHU U TCXHOHOFHﬁ;

- MOHSATUHHBIN arapaT eCTECTBEHHBIX HAYK, MTO3BOJISIOIIUM MT03HABATh MU, Y4aCTBOBAThH
B I[I/ICKYCCI/IHX 10 eCTeCTBCHHOHayT-IHBIM BOHpOC&M, HCIIOJIb30BaATh pazumqﬂme HNCTOYHUKHA I/IH(I)OpMaLII/II/I
JUISl TIOATOTOBKH COOCTBEHHBIX PabOT, KPUTHYECKH OTHOCHUTHCS K coobmeHusM CMU, conepskammm

HaY4YHYIO HH(OpMaIuIio.

1.4. Koau4yecTBO 4acoB HA OCBOEHHE POrPaMMbl Y4eOHOI0 NpeaMeTa:
MaKCHUMaJIbHOW Y4eOHOW Harpy3Ku oOydaromierocs /4 yaca, B TOM YHCIIC:
- 00s13aTeNnbHON ayAUTOPHON y4eOHOW Harpy3ku oOydaromierocs 72 Jaca.

1.5. Pe3yabTaThl 0CBOEHHS MPOrPaMMbl Y4eOHOI0 NpeIMeTa.

OcBoenue coaepxanus ydeOHoro mnpeamera EctecTBo3HaHue oOecreurMBaeT JOCTHUKEHHE
CTYAEHTaMH CICAYIOUIUX PE3YJIbTATOB:

JIMYHOCTHBIX:

- YCTOHYMBBIA MHTEPEC K HMCTOPUM M JOCTIIKEHUSM B OOJACTH €CTECTBEHHBIX HAYK,
YyBCTBO F'OPJIOCTH 332 POCCUICKHE €CTECTBEHHbIEC HAYKU;

- TOTOBHOCTh K TIPOJO/DKCHUIO 00pa30oBaHUS, MOBBIIICHUIO KBATU(PUKAIMU B M30paHHOU
npoecCuOoHaNBHOM NeSTENbHOCTH C UCIIOIB30BAaHNEM 3HAHUHN B 00JIaCTH €CTECTBEHHBIX HaYK;

- 00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIUN B 00JACTH €CTECTBEHHBIX HAYK IS
YyernoBeKa M OOIIEeCTBa, YMEHHE HCIOJIb30BaTh TEXHOJOTHYECKHE IOCTIKEHHUS B 00JIacTH (DU3HKH,
XUMHUH, OMOJIOTMHM [l TIOBBIMICHHUS] COOCTBEHHOT'O WHTEIUICKTYaJIbHOTO pa3BUTHS B BBIOPAHHOM
po¢eCCHOHAIBHON JEATEIHHOCTH,

- YMEHHE MPOAHAU3UPOBATh TEXHOIEHHBIE TOCIEACTBUSA Uil OKPYXKAIOLIEH Cpebl,
OBITOBOI M IPOU3BOJICTBEHHOM JESITETLHOCTH YETIOBEKA;

- TOTOBHOCTh CAMOCTOSITEIFHO I0OBIBATH HOBBIE JIsl CE0SI €CTECTBEHHO-HAYUHBIE 3HAHUSI C
MCIIOJIb30BaHUEM JIJISl ATOTO JOCTYIHBIX HCTOYHUKOB HH(OPMAIINH;

- YMEHHE YIPaBIATh CBOEH IMO3HABATEIBHON EATEIbHOCTHIO, MPOBOAUTH CAMOOILIEHKY
YPOBHSI COOCTBEHHOTO UHTEJNIEKTYaIbHOTO Pa3BUTHS;

- YMEHHE BBICTPAUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHUS B KOMAaHJIE IO PEIICHHUIO
00mux 3a1a4 B 001aCTH €CTECTBO3HAHNS,

MeTanpeIMeTHbIX:

- OBJIQJICHUE YMEHUSMHU M HABBIKAMU PAa3JIMYHBIX BUJOB IIO3HABATEIBHOW NEATEIBHOCTU
JUISL K3YYEHUS Pa3HBIX CTOPOH OKPYKAKOMIETO0 €CTECTBEHHOTO MUPA;

- MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOII0IEHHS, HAYYHOTO SKCIIEPUMEHTA) TS
W3YyYECHUS] PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAyYHOW KAapTHHBI MHpPA, C KOTOPHIMU BO3HHUKAET
HEOOXOMMOCTh CTAJIKMBATHCS B MPOPECCUOHANTBHOM cdepe;

- YMEHUE ONpeNeNsiaTh IeJM W 3aJaddl JCATEIHHOCTH, BBIOMpATh CPEACTBA IS MX
JIOCTUMKEHUS Ha MTPAKTHUKE;

- YMEHHE HCMOJIb30BaTh PA3JIMYHBIE MCTOYHHMKU ISl MOJYYEHUS E€CTECTBEHHOHAYYHOH
nH(pOpPMAIIMU U OIEHUBATh €€ JOCTOBEPHOCTH JJISl IOCTH)KEHHUS MTOCTABIICHHBIX IIeNIei U 3a/1a4;

npeAMeTHbIX:

- c(OpPMUPOBAHHOCTH TPEJCTABICHUN O IEJIOCTHOW COBPEMEHHOW €CTECTBEHHOHAYUHOM
KapTUHE MHUpa, NPUPOJAEC KaK €AWMHOM IIeJIOCTHOW CHUCTEME, B3aWMOCBS3M YEIOBEKAa, MPUPOILI U
o0I1ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoOM;

- BIIQJICHUE 3HAHUSMU O HauOoJiee BaXXHBIX OTKPBITHSX M JOCTHKEHHSIX B 00IacTH
€CTECTBO3HAHUS, IMOBIMABLIIMX HA JBOJIIOLMIO NPEACTABICHUM O NMPUPOJE, HA PAa3BUTUE TEXHHUKUA U
TEXHOJIOTHH;



- C(I)OpMI/IpOBaHHOCTB YMCHHA NPUMCHATL CCTCCTBCHHO-HAYYHBIC 3HAHU JJI O6’b$1CHCHI/I$I
OKPYKAIOIIMX SIBJICHUH, COXpaHEHUs 370pPOBbs, OOECIedYeHHs O€30MaCHOCTU JKHU3HEACATEIHHOCTH,
6epe>KH0ro OTHOILICHUSA K NPHUPOAC, PALITMOHAJIBHOI'O IIPUPOJAOIIOJIE30BaHUs, 4 TAKIKC BBIIIOJHCHUS POJIA
TPaMOTHOT'O MTOTPEOUTEIIS;

- c(OPMHPOBAHHOCTH TPEICTABICHUI O HAYYHOM METOJIE MO3HAHHS MPUPOABI U Cpel-
CTBaxX M3y4YCHHUS Meramupa, MakpoMupa W MHKPOMHpPA; BIAJCHUE NMPUEMaMU €CTCCTBEHHO-HAyYHBIX
HaOJII0/IEHUH, OIIBITOB, UCCIIEI0BAHUI U OLEHKU JOCTOBEPHOCTH IOJIyYEHHBIX PE3YyJIbTATOB;

- BJIaJICHUE TTOHATUHHBIM aIlliapaToOM €CTECTBEHHBIX HayK, MO3BOJISIONIMM IMO3HABATH MHUP,
Y4aCTBOBATh B JUCKYCCHAX IO €CTCCTBCHHO-HAYYHBIM BOIIPOCAaM, UCIIOJIb30BaTh Pa3JIMYHbIC HCTOYHHUKHU
uH(popMaIuy Il TOATOTOBKM COOCTBEHHBIX PabOT, KPUTHUYECKH OTHOCHTHCS K coobmenusm CMU,
COJIepIKaIINM HAYYHYIO WH()OPMAIIHIO;

- c(hOpMUPOBAHHOCTh YMEHUI TTOHMMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
KQ)KJ0T0 YeJIOBEKa HE3aBHCUMO OT €ro MPo(eCCUOHATBLHOM NeSTEIIbHOCTH, Pa3indaTh (GaKThl U OIICHKH,
CpPaBHUBATh OLICHOYHBIC BBHIBOBI, BUJIETh UX CBSI3b C KPUTEPUSIMH OIICHOK W CBSI3b KPUTEPHUEB C OIpe-
JIEICHHOM CHCTEMOM IICHHOCTCH.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOT' O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

Bupa yueOHoii padoThI

O0BeM yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 74
O0s13aTesIbHAsI Ay IUTOPHAsI YueOHasi Harpy3Ka (Bcero) 72
B TOM YHCJIE:
JICKITUU 36
MIPAKTUYECKHE 3aHATUS 36
IIpome:kyTouHasi aTTecTanusi 2

@opMa NPOMeKYyTOUHOM aTTecTaluu B | cemecTpe — arTecTaius ¢ OLEHKOMH,

BO 2 cemecTpe - nuddepeHIIpoBaHHBIN 3a4eT




2.2. TeMmaTuuyecKuil IJIAH U coAep:kaHue yueOHOro npeamera EcrecrBosHaHue

HaumeHoBaHue Coaep:xanue y4eOHOro MaTepualia, NpaKTHYecKUe 3aHATHS, CAMOCTOSITe/IbHAsI padoTa 00y4yalommuxcst O0Bém YpoBeHb
pa3esioB U TeEM 4acoB YCBOEHUS
1 2 3 4
1 cemecTp 34
Pazgen 1. ®usnyeckas KapTUHA MUPa 2
Tema 1.1. Coaepsxanue yueOHOro MaTepuaJia 2 1
Brenenue. Ousnka — (pyHmaMeHTanbHas Hayka O TpHponae. EcTecTBEHHO-HAYYHBIM METOHI TMO3HAHHSA, €r0 BO3MOXXHOCTH H
MeTo/1p1 TO3HAHHS MUPA | TPAHUIBI TPUMEHUMOCTH.
DKCIIEpUMEHT U TEOpHsl B TIpoLiecce MO3HaHMsI MpupoAbl. MoaennpoBanue GU3NIECKUX SBICHUH U TIPOLIECCOB.
EnuHCTBO 3aKOHOB IPHUPOJIBI M COCTaBa BELIECTBA BO BceneHHOM.
Penmurusa, ¢umocoduss u Hayka — uX poib B (HOPMHUPOBAHUM TMPEICTABICHUI O mpupone. MeToapl HaydHOTO
MIO3HAHU: HAOMI0AeHUE, U3MEpPEHHe, TUTIOTe3a, IKCIIEPUMEHT, Teopusi. [[oHITHE O TYMaHUTApHBIX M €CTECTBEHHBIX
HayKax. Ponp ecTecTBEHHBIX HayK B COBPEMCHHOM O6HICCTBC. (DYHI[aMeHTaIII)HI)IC 1 MPUKIIAAHBIC C€CTCCTBCHHBIC
HayKH.
Paszgen 2. OcHOBBI XUMHUH 32
Tewma 2.1 Coaep:kaHue yueOHOr0 MaTepHuaJia 2 1
OCHOBBI A1epHOM Crtpoenue atoma. McTopusi aToMUCTHYECKUX YueHUH. HaOmoeHHS ¥ OMBITHI, MTOATBEPIKIAIOIINE aTOMUCTUICCKOE
¢uzuku. OCHOBBI yueHre Mojienu cTpoeHus atoma. Macca U pa3Mepbl MOJIEKYIL. DIeMEeHTapHbIe YACTHIIBI, UX XapaKTepUCTUKHU. Sapo
MOJIEKYJIAPHON (DM3UKH | ¥ NEKTPOHHBIE OOOJIOUYKH.
CBoiicTBa sijiep: sA€pHBIE CHIIBI, SHEPTUsS CBS3W sApa. SnepHble peakiuy W 3aKOHOMEPHOCTH WX IPOTEKaHUS:
JieNieHHe siyiep, CUHTE3 sijiep. B3anMocBs3b Macchl v dHEpTHH. TepMOSIepHBIN CHHTE3 B IPUPOJIE. DHEPTHUsl SIEPHBIX
peaxiuii ¥ uX MPUMEHEHHUE B JISATEIIbHOCTH YeJI0BeKa.
JeMoHcTpannu
CoBpeMeHHasi MOJIEIb CTPOCHUS aTOMa.
Mojenu iaepHbIX peakiuii 1 COIMPOBOXK/IAIOIINE UX U3ITYyUEHHUS.
Tema 2.2 Conep:xanue y4eOHOT0 MaTepHuaJia 2 1
OCHOBBI o61uef/'1 xumun | OCHOBHEIE TEPMUHBI XUMUU: XUMHYECKHH DJIEMEHT U (1)0pr1 €ro CymeCTBOBaHU. HpOCTBIe " CJIOKHBIC BCIICCTBA,
MaccoBOE YUCII0, aTOM, H30TOII, MOJIEKYJIa, HOH, KATHOH, aHUOH. SIBIIeHHE aJUIOTPOIINH.
Conep:xanue yueOHOro MaTepuasa 2 1

Xumuaeckuii snement. Ilepmommueckuit 3akon JI.M. Menneneesa. Ctpykrypa mnepuomndeckoil tabmumsr .M.
MenzeneeBa W CTpOEHHE aTOMa. 3aKOHOMEPHOCTH WM3MEHEHHUs CTPOCHHUS 3JICKTPOHHBIX O0OJOYEK aTOMOB H
XUMHYECKHUX CBOHCTB, 00pa3yeMbIX 3JIEMEHTaMH IPOCTBIX M CIOXKHBIX BellecTB. CBsI3b MEXy CTPOSHHEM aToMa U
XUMUYECKUMH CBOMCTBAMH DJIEMEHTOB.




JemoHcTpanuun

CoBpeMeHHast MOJIENb CTPOSHHS aTOMA.

Mogenu siaepHbIX peakIuii U COMPOBOXKIAIOIINE UX U3TYUCHUS.
[Nepuonnueckas Tabnuna .M. Menneneesa u ee CTpyKTypa.

Conep:xanue yueOHOT0 MaTepHaJa

XUMUYECKHUE CBSA3U: MEXaHU3MbI ()OPMUPOBAHUS. TUIBI XUMHUECKON CBSA3U: MOHHAS, KOBAJICHTHAS, METALIMUECKAI,
BOJIOPOJIHAS CBA3U

dusnveckre 1 XUMUIECKHe CBOMCTBA BObl. Boa B mpupoie, OBITY, TEXHUKE U Ha IPOU3BOICTBE.

JeMoHcTpanuu

Mopenn XuMHYeCKHX CBsI3eH: KOBAJICHTHOM U MOHHOM.

Conep:xanue yueOHOro MaTepuaJa

XHUMHYECKHE PEaKIUK: PeaKIMK COSIMHEHMs (CUHTE3a) U pa3oxeHusl (pacliemyieH sI) BEIIECTB, TSIUIOBOM 3P QeKT
XUMHYECKOH peaKiini, OKUCIUTEITHHO-BOCCTAHOBUTEEHBIE PEAKITHH.

CxopocTh peaknn 1 pakTopbl, BIUSAIONINE Ha CKOPOCTh. XUMHIUeCKoe paBHOBecue, npuHmi Jle [llarense.

IIpakTH4yeckoe 3aHATHE
W3yyeHne 3aBUCUMOCTH CKOPOCTH PEaKLUH OT PA3IHYHBIX (PaKTOPOB

KOHTpOJ’IbHaﬂ pa60Ta 110 OCHOBHBIM XUMHU4YECCKHUM INOHATUAM oﬁmeii XUMHUH

CamocTrosiTesibHasi padoTa o0yyaromuxcst

VYipakHeHus 110 CTPOESHHUIO aToMa 3J1eMeHTOB 1,2,3 nmeprooB.

Tabnuua: TUIbl XUMHUYECKON CBSI3HU.

BrlimonrHeHE TBOPYECKUX 3aJaHHIA:

CocTtaBreHue KpoccBopAa Mo TeMe « XMMHUECKHE JIEMEHTHI U IPEBPALIICHUE BEIIECTBY.
CocTraBrieHue pacckaza 0 XMMUYECKUX JJIeMEHTaXx.

Tema 2.2.
OCHOBBI
HEOPraHUYECKOU XUMUH

Coaeprxanue y4e0HOro MaTepuaJia

OCHOBHBIE KJIacChl HEOpraHndeckux coequHenuii: Oxcuzapl, OcHoBaHUs, aM(oTepHbIe TUAPOKCHABI, Kucmotsl, Cou.
Bomoponnsiit mokaszarens pH pactBopa, Mertamiel. CrmaBel metamioB. Kopposuss metaioB, Hemetamisl,
OKHCIUTENTBHO - BOCCTAHOBUTEIIBLHBIE PEAKIUH.

OKHUCIIUTENH, BOCCTAaHOBUTENb, COSTMHEHUS METAJUIOB U HEMETAJUIOB, SKOJIOTHUYECKHE TIPOOIIEMBI.

IIpakTH4eckoe 3aHATHE
OCHOBHBIE KJIACChl HEOPTaHUYECKUX COECANHEHNH.

CamocTosiTeJIbHasl padoTa 00yYaroUIuXcs:

Coo0rieHns «3aluTa OKpyKaromei cpenb».

Tabmuia Buisl HeOpraHMYECKUX COSTUHEHUN.

Pemenwne 3amauq.

[Ipe3enTanmu no 3anuTe OKPYKArIIEH CpeIbl OT 3arpsA3HEHUs MeTalllaMHt, COSIMHEHUSIMY a30Ta, CEPbI, YIIepo/a.
Cocrasiienue kpoccBopaa o teme «HeopraHndeckue coeTnHEHU.




Tewma 2.3.
OCHOBBI OPTaHHYECKOMH
XUMHHU

Conep:xanue yueOHOro MaTepuasa
OcobenHocTn  opraHWdecknx coenuHeHWi. OcHOBHBIE TonmokeHUs Teopun A.M. byrtmepoBa. Kparkas
XapaKTePUCTHKA OCHOBHBIX KJIACCOB OPTaHUYECKUX COCJMHCHUM.

IIpakTHyeckoe 3aHsATHE
OCHOBHBIE KJIACCHI HEOPTAaHUIECKHUX COSAMHEHUH.

CamocTrosiTeibHasi padoTa 00y4Yalommuxcs:

IIpesenranuu. beiToBas xumusl, maphroMepHs.

Pemenue 3ama4 ¥ ynpakHEHH 1O TOMOJIOTHH M M30MEPUH, ONpPEAETICHHE MOJEKYJISIPHOH (OpPMYIBl BellecTBa MO
MacCOBBIM JIOJIIM U MPOJyKTaM cropanust. OTYET MO BHIMOJIHEHHBIM 33JaHUSM.

Tabmmia Buabl opranndecknx COeTMHECHUH.

Ornepesxaroniue 3aanus.

CocTraBreHnue KpoccBopAoB o Teme «OpraHuyeckas XUMHUs».

Tema 2.4.
XUMUS U )KU3HDb

Conep:xaHue y4eOHOro MaTepuasa
XuMUsI 1 OpTaHU3M YeJIOBeKa. XUMHUS B OBITY.

CamocTosiTesibHast padoTa 00y4YarOLIUXCS:
[MonroroBka pedeparon

Pa3nen 3. OcHoBbI pU3UKHU
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Tema 3.1.
Mexanuka

Conep:xanue yueOHOro MaTepuaJa

Mexanndeckoe paBmxkeHue. Cucrema otcuera. Tpaektopust nBwxkeHus. Ilyts. Ilepememienue. CKOpPOCTS.
PaBHOMEpHOE TpsMonuHeiiHOe JBMKEeHHE. OTHOCHUTENIEHOCTh MEXaHHUYECKOTO JABIDKEHHUS. 3aKOH CIOXKEHUS
ckopocteir. ['paduxu nBwxkenus. CpemaHss CKOpOCTh TPHW HEPABHOMEPHOM IBW)KCHHH. MTrHOBEHHas CKOpPOCTb.
Yckopenue. PaBHOycKOpeHHOE TIpsiMoinHeiiHOe JBrmkeHue. CBoOOHOE majaeHue Tei. KpuBoiuHeiHOe JBUKEHUE.
YrioBast ckopocTs. PaBHOMEpHOE IBIKEHHE TT0 OKPYKHOCTH. L[eHTpocTpeMuTenbHOE YCKOpPEHHE.

JeMoHcTpannu

OTHOCHUTEIIBHOCTh MEXAHIUYECKOTO JIBIIKEHHUSI.

WNHepTHOCTH TE.

3aBUCHMOCTh YCKOPEHHS TeJla OT €r0 MacChl M CHJIBI, IEHCTBYIOIIEH Ha TEIO.

PaBeHCTBO 1 MPOTUBOIIOIOKHOCTH HAMIPABJICHUS CHII ACHCTBUS U TIPOTHUBOICHCTBHUS.

PeakTuBHOE NBMKEHHE, MOIEITH PAKETHI.

JBU>KEHUE TeN B MOJE TATOTEHUS 3EMIIH.

W3MmeHeHne 3Heprur py COBEPIIICHUU PaOOTHI.
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Tewma 3.2 Coaep:kaHue yueOHOr0 MaTepuaJia 1
Junamuka Macca u cuna. BzammomeiictBue Ten. 3akoHpl muHaMuku. Cwmiel B mpupoxae. CrocoObl W3MEpPEeHHS CHIL
WnepupanbHas cuctemMa oTcueTa. 3aKOH BCeMUpPHOTO TiaroteHus. HesecomocTs. MiMmynbe Tena. 3akOH COXpaHEHUS
umIynbsca. PeaktuBHoe npmwkenne. Mexannueckasi pabota. MouiHocts. PaboTa cuitbl TATOTEHHUS, CHITBI YIIPYTOCTH U
criIel TpeHus. Mexanndeckas dHeprus. Kunerndeckas sHeprus. Knnerndeckas sHeprus u padora. IloTeHnuansHas
9HEprusi B rpaBUTalMOHHOM moje. [loTeHnuanbHas SHEprust ynpyro AeOpMHUpPOBaHHOTO Tella. 3aKOH COXPaHEHUS
MOJIHOM 3HEPIHUH.
IIpakTHyeckne 3aHATUA
1. M3y4yeHune 3aBUCUMOCTH Nepro/a KoineOaHnii MasiTHUKA OT JAJIMHBI HUTH, MacChl Ipy3a.
2. UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHHUS OT Beca Tedna.
Kounrpoabhas paGora MexaHuka.
CamocTtosiTeibHast pa®oTa 00yYarOIMXCSH:
Pemenwne 3amau.
Taonuua: Bunsr ABIKeHMS.
Cocrapnenue KpoccBopza: 3akoHbl HeioToHa.
Tema 3.3. Conep:xanue yueOHOT0 MaTepHuaJia 1
OCHOBBI TemnoBoe aBuxkeHUE. bpoyHOBCKoe nBIKEeHHE. TeMmmepaTypa Kak Mepa CpelHEed KUHETHYECKOW SHEPruu 4acToT.
TEPMOJUHAMUKH Buytpennss sHeprus. PaGota u TemnmooTnada Kak cnocoObl M3MEHEHHsI BHYTpeHHeW sHeprud. [lepBbiii U BTOpOM
3aKOHBI TEPMOAMHAMUKH.
CamocTrosiTelbHast padoTa 00yUarOMXCH:
JlopaboTka KOHCIEKTa JIEKIUH C MPUMEHEHHUEM JIOTIOTHUTEIBHON JIUTEPaTyphl (cocTaBiieHre 0030pa NepHOANIECKOM
JTUTEPaTYPHI).
Pemienue 3anauy.
CocraBieHue KpoccBOpA0B 1Mo TeMe «MonekyisipHast pusnka. TepMoIuHAMUKAY.
Tema 3.4. Conep:xanue yueOHOro MaTepuaJia 1
OcHOBBI B3aumopeiicTBue 3apsyKEHHBIX Tel. DJIEKTpuuecKnui 3apsa. 3akoH Kynona. Pemenue 3agad. DnekTpudeckoe Mode.
JJIIEKTPOJAUHAMUKA IIpoBOAHMKHM M H3OJIATOPHI B 3JIEKTpUUecKkoM mode. [locTosHHBIN anmexkTpuueckuit Tok. Cuila TOKa, HampsHKEHHE,

QJICKTPUYCCKOC COIIPOTHUBJICHHUC. 3akon Oma. TemroBoe Z[eﬁCTBPIe QJICKTPUYCCKOTO TOKaA. MarsuTtHoe IIoJe.
SHCKTpOMaFHI/ITHOC IoJIC. 3JI€KTpOMaFHI/ITHLIC BOJIHEI.

IIpakTHyeckoe 3aHATHE
Uzyuenwue sBnenus naTepdepeHuny u AudpaKiuy cBeTa.
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CamocTosiTeJIbHast padoTa 00yYarOIIUXCS:

3agaun, OTUET 10 3aJadaM.

Coobuienns «CoBpeMEHHBIE ONITHYECKUE TPUOOPEI».

[ToaroroBka cooOmieHHs O MPUMEHEHWH 3JIEKTPOMAarHUTHBIX KOleOaHWM B COBpEeMEHHOW TexHHKe. Pabora meweit
CBY u ap.

CocraBieHue mpe3eHTaIHi.

Bcero B 1 cemecTpe 34
2 cemecTp 40
Pa3nen 4. buosorus 38
Tema 4.1. Coaepsxanue yueO0HOro MaTepuaJia 2 1
Buonorust — Hayka o |Metop!l uccaenoBanus B Ouonoruu. CyIIHOCTb KH3HU U CBOMCTBa KUBOT0. OCHOBHBIE YPOBHH OpTaHU3aIlUH KHUBOK
KU3HU MaTEpPHU: MOJICKYJIAPHO-TeHETHUECKUH, KIETOYHbIH, OPraHM3MEHHBIN (OHTOTCHETUUECKHI), TOMyJISILIHOHHO-BUIOBOH,
OouoneHornueckuii. COBpEeMEHHAass CHCTEMAaTHKAa OPraHWYeCKOro MHpa Kak OTpPaKeHHWE NPUHLOMINA EIUHCTBA
TIPOMCXOXKJICHUS] JKMBBIX OpraHu3MoB. VCTopus co3gaHMs U OCHOBHBIE ITOJIOKEHHUS KJIETO4YHOH Teopuu. Porb
OHMOJIOTUYECKUX TEOpUH, HaeH, TUIoTe3 B GOPMUPOBAHIH COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHPA.
IIpakTHyeckoe 3aHATHE 2
OCHOBHBIE TEOPUH MPOUCXOKICHHUS )KU3HHU HA 3eMIIE.
MukpockoInuyecKkasi TEXHUKA U €€ pa3pelleHue.
I'eneanoruueckoe IpeBo MPOUCXOKACHUS KU3HH.
Tema 4.2. Conep:kaHue yueGHOro MaTepuaia 2 1
MonexkynspHblii ypoBenbs|Heopranuueckue BemiecTBa (BoJa M MHUHEPAJbHBIE COJNM), UX POJIb B JKUBOW KieTke. OpraHuyeckue BeIecTBa
OpTaHU3aINH KUBOTO: | (YTJIEBOJIBI, JIMIHUIBI, OCJIKH, HyKIeHHOBBIE KUCIOThI, AT®), ux crtpoenue u duznonorunyeckas poib. OepMeHTH —
XAMUYECKUH COCTaB | OMOIOTHUECKUE KaTaIH3aToOPhl, HX CTpoeHUe M QyHKIMHU. HyKiIenHOBbIE KUCIOTHI M UX POJIb B JKU3HEACATSILHOCTH
KJIETKH KJIETKH.
JHK - HocuTens HacnenctBeHHoW mH(opMmanmu. ['eH — eauHuna HaciaeacTBeHHON nHpopMmauuu. CTpyKTypHBIE H
perynsaTopHbeie TeHbl. Perummkanusi — mponiece yasoenust monekynsl JJHK. Crpoenne um QyHKIMH XpOMOCOM.
XPpOMOCOMHBINM HA0Op KJICTKH: TAIlUIOMJIHBIA W JUIUIOMAHBIN HAOOp. 3HAYCHHE MOCTOSHCTBA 4YMCIa U (OPMBI
XPOMOCOM B KJIETKaX.
4

IpakTnyeckoe 3aHsiTHE

Docdoaunuapl Kak OCHOBa CTPOESHUS OMOJIOTUIECKON MEMOpPaHHBI.
CrpoeHne MONEKyIbl OesKa.

Mogaens monekynsl JJHK.

HpI/IHI_II/IH KOMIIVIMMCHTApPHOCTH.

12




Tema 4.3.
Knerounslii ypoBeHb
OpraHu3aluH KUBOTO:
CTPOEHHE KIETKU

Conep:xanue yueOHOro MaTepuasa

1. Vcropus uzyuenus kinetku. KieTodnas Teopusi CTpOSHUS OPTaHU3MOB.

2. CTpoeHHE 3YKapHUOTUYECKON KIICTKU: OCHOBHBIC OPTraHOMIIbI, UX CTpocHHE M (yHKImMHU. OCOOCHHOCTU CTPOSHUS
MPOKAPUOTUYECKON KIIeTKU. Bupychbl — HekieTo4yHble (Gopmbl ku3HU. Mepbl TPOQUIAKTHKY PacIpPOCTPAHEHUS
BHUPYCHBIX 3a00eBannii (rpuril, oHkoorndeckue 3abomnesanus, CIIN/ u mp.).

3. ®opMmel pa3MHOXKEHUsT opranm3MoB. Ctpoerne ramer. OmiogoTBopeHue. MHIuBIAyanbHOe pa3BUTHE (OHTOTEHES).
dusnoreHes.

4. HacnencTBeHHOCTh M HM3MEHYHMBOCTh KaK CBOMCTBAa XHUBBIX cucTeM. COBpEMEHHBIE TNMPEACTaBICHHUS O T'eHEe U
reHoMe. XpOMOCOMHAsI TEOPHS HACIECTBEHHOCTH.

IIpakTHyeckue 3aHATHS

«HMccnenoBanue cTpoEHUE KIIETKHA MOJ MUKPOCKOIIOM.
JeMoHncTpanuu

OpraHousl KICTKH.

CTpoeHue KIETOK MPOKapHOT U 3YKapHOT.

Crpoenue Bupyca.

KonTpoabHbie padoTsl «KileTouHoe cTpoeHHEe OPraHu3MOB»

CamocTosiTesibHAs padoTa 00y4aroumuxcs:

[MoaroroButs coobmienue. [IpodunakTuka u JeueHne BUPYCHBIX 3a001€BaHUI.
Tabnuua: OyHKIUN OpraHell.

Tabmuua: CtpoeHue opraHesui

Tema 4.4
OOMeH BelecTB U
DHEPTUU B KIIETKE

Conep:xanue yueOHOro MaTepuasa

MeTa0o0/iM3M — OCHOBA KM3HEIEATEIIBHOCTH KJICTKH M BCErO OPraHM3Ma B IIEJIOM. DHEPreTHUYSCKUA OOMEH W €ro
CYHNIHOCTh. THWIBI THUTaHWS OPraHU3MOB: aBTOTPO(HBIE U TreTepoTpodHbIC opraHu3Mmbl. [lnacTHueckuii OOMEH:
(dhoTOCHHTE3, XeMOCUHTE3, OrocuHTe3 Oenka. ['eHeTHYeCKuit KO/,

IIpakTu4yeckoe 3aHsTHE

OpraHu3M Kak OTKpbITasi OHOJIOTHYECKAs CUCTEMA.
OO6MeH BelecTB U MPEeBpaIeHUs] JHEPTHUH B KIIETKE.
Cxema cuHTe3a Oelka.

Cxema QoTocuHTE3A.

Tema 4.5.
OcHoBrl ['eneTnku u
CeNEKIINHU

Conep:xanue yueOHOro MaTepuasa

I'enernka yenoBeka: METOJABI HM3YYCHHS HACJIEJICTBEHHOCTH uYenoBeka. HacienoBanue rpymm KpoBU. BrwmsHue
MyTareHOB Ha OpraHu3M 4eioBeka. HaciencTBeHHble 3a00JI1eBaHMs YeTI0BeKa: UX MPUYHUHBI U IPO(UITAKTHKA.
I'eneTtnka - TECOPETUUCCKAass OCHOBa CCJICKIWH. OTHYECKNE AaCIIEKTHI Pa3BUTUA HEKOTOPBIX I/ICCJ'IG)IOBaHI/Iﬁ B
OuotexHoIornH (KIIOHUPOBAHUE YEIOBEKA).

HacnencreenHast 1 HeHacleICTBEHHAs! H3MEHUYMBOCTh U €€ OMOJIOTHYECKAast POJIb B ABOJIIOIUN )KHBOT'O MUDA.

AHanu3 PEeHOTUITMYECKON N3MEHYHMBOCTH.
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HpaKTI/lquKOC 3aHATHC

Baustaus AJIKOT'0JIn3Ma, HAPKOMaHWH, KYPECHUA Ha HACJICACTBEHHOCTh Ha BUACOMATEPUAJIC.

Brrsasnenue MYTarcHoOB B Opr)Ka}OHICﬁ Cpe€ac U KOCBCHHAA OLICHKAa BO3MOXKHOT'O UX BJIMAHHWA HAa OpTraHU3M.
PemeHnne reHeTHYECKUX 3a1a4 Ha MOHOI‘I/I6pI/II[HOG CKpCIIMBAHUEC U HACIICAOBAHUC I'PYIIIT KPOBU

Tewma 4.6. Coaep:kaHue yueOHOr0 MaTepuajia 1
OcHoBBI yuenust 00 |McTopust pa3BUTHs 3BOJNIIOLMOHHOTO yueHHs. CHHTeTHYeCKas TEOpHs DBOIIONMH. J[BIKYIIHME CHIIBI 3BOJIIOLUH, MX
9BOJTIOIHH BIMSHHAE Ha TeHO(QOH momymsiun. Popmbl ecTecTBeHHOro otOopa. Pesymprarsl sBomonun. Poib 3BOMOIMOHHOMN
Teopuu B OPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOI KapTHHBEI MHpa.
I'vnoTte3sl mpoucxoxkaeHus Xu3Hu. OTINYUTEIbHbIC PU3HAKH JKUBOTO. Y CIIOKHEHUE KUBBIX OPraHU3MOB Ha 3emIe
B Tporiecce 3Bodonny. OCHOBHBIE 3Talbl pa3BUTHS )KU3HU Ha 3eMie.
Paznenenue ncropun 3eMiu Ha 3pbl, HEPUOABL U AIOXU.
IMpakTnyeckune 3aHATHS
Bunb! ecrecTBeHHOTO 0TOOpA: IBIKYIIHAN, CTAOMIM3UPYIONUI U TU3PYITHBHBIH.
Bo3HukHOBeHHE 1 MHOT000Opa3ue MpUCIIOCOOJICHUH Y OPTaHH3MOB.
KOHBCpFCHHI/Iﬂ " JUBEPreHuys KakK pe3yJIbTaThl 9BOJIIOIIHHA.
Tema 4.7. Conep:xanue yueOHOT0 MaTepHuaJia 1
[onynsamuonno-BunoBoii|Bun, ero kpurepun. Ilomynsamus - CTpyKTypHas €IMHHUIA BUAA U eIUHMIA SBOJIONMHU. ['eHo)OHT M reHeTndeckas
YPOBEHBb OPTaHU3alUU (CTPYKTYpa IOMYJIALMU.
KUBOTO: BUII KaK IpaKkTHYecKoe 3aHsATHE
SJICMCHTApHASA CIMHNIA ([]3yyeHne M3MEHIUBOCTH (Ha MIPUMEPE KOMHATHBIX PaCTEHU).
CHCTEMaTHUKN Kputepuu Bua.
OpraHr9eCKOro MUPa  [omysmms - CTPYKTYpHas €AMHKIA BU/A, €AWHAIA BOJIOLMH.
CamocTrosiTeTbHAsi padoTa 00y4YalOIMXCH !
Ornepesxarorniue 3HaHUS: 3HAUCHNUE TEHETHKH JJIS1 METUITUHBL.
[ToaroroButk cooduieHue [IpaBoBbie aCIIEKTHI HCCIIEJOBAaHNI B ONOTEXHOIOTHH.
Tema 4.8 Conep:xanue yueOHOro MaTepuasa 1

DKO CUCTEMHBIN U
OonocdepHbIil ypoBHU
OpraHu3aIfy )KHBOTO

Oxocuctema u OuoreoneHo3. B3aumopeiicteue momynsanuii B skocucreme. CTpykTypa OuoreorieHo3a. llumebie
nenu. CaMoperyJsus U yCTOHYNBOCTh SKOCHCTEM.

I'eosnoruueckue obonouku 3emiu: jurocdepa, ruapochepa, armochepa, o6uochepa. Yuenue B.M. Bepuamuckoro o
ouocgepe. CocraB 6uochepbl: KOCHOE, KUBOE, OMOKOCHOE U OnoreHHOe BerecTBO. CBOHCTBA U (QYHKI[UM JKHBOI'O
BeniectBa. Cpenbl xku3HU. KpyroBopoT BeliecTs U MOTOK SHEPTUH B Onocdepe.
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IIpakTuyeckue 3aHATHA:

CrtpykTypa 6HoreoreHosa.

CTpyKTypa ACTPUTHOHN M MACTOUITHON MUIIEBBIX IICTICH.
['eonorunueckue 000I0YKH 3eMIIH U UX CTPYKTYpA.
OrpaanunBaroIue (PaKTOpsl TEOIOTHISCKIX 000I0UCK.
buocdepa xak gerBepras 000109Ka 3eMITH.
KonTposbHbie padoThI

DBOJIOIHS OPraHMYECKOTO0 MUPa

CamocTtosiTenbHast pa®0oTa 00yYaIOIMXCSH:
TBopueckoe 3ananue. CoCTaBUTh T€HEAIOTMYECKOE IPEBO CBOEH CEMBHU.

CocTaBuTh UarpaMMy MHUIIEBBIX CBSI3€H B IPUPOIHBIX HKOCUCTEMAX (JIEC, JIYT, BOAOEM).
Munu-courHeHue. Brnusiaue sxoiorudeckux akTopoB Ha pa3BUTUE PACTEHUH U )KUBOTHBIX.

Ta6nuna: Cuctema opraHM4ecKoro Mupa.

Bcero Bo 2 cemectpe

38

IIpomeskyTOoUHAs aTTeCTALMSA

Bcero:

74

JI7st XapaKTepUCTHKH YPOBHS OCBOSHHS y4eOHOTO MaTepHaia UCIOIb3yIOTCs CIeAyIoIue 0003HAYSHNUS:
1. — o3HakOMUTENBHBIN (y3HaBaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEILHOCTH 1O 00pa3ily, HHCTPYKIIUHU HIIH TTO0JT PYKOBOACTBOM);

3. — IpOAYKTHBHBIN (IUTAHUPOBAHHUE U CAMOCTOSITEIBHOE BBIIIOJHEHUE JIEATENIbHOCTH, pellieHHe TPOOIeMHBIX 3aay).
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3. YCJIOBUMSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0

Peanuzanus yuebHOro npeamera tpeOyer Hanuyusl y4eOHOro KaOMHETa HKOJIOTMYECKUX OCHOB
MPUPOIOTIOB30BAHUS.

YyebHoe oOopynoBanue: Pabounme mecta oOyuwaromuxcs. Pabouee MecTto mperogaBaTens.
MapxkepHas 10ocka. BeIIBUKHOM dKpaH.

VY4eOHo-HarIgIHble MOCOOUsA: HOPMATHBHBIE [TOKYMEHTBHI, KOMIUIEKC Y4YEOHO-HArJSAHBIX U
METOIUYECKUX MTOCOOMH, IIaKaThl, TAOIHUIIBI, TOPTPETHI BELIAOIIUXCS nesarencit, DVD-aucku.

Texuuueckue cpeacrpa: tenesusop ¢ DVD npourpsiBarenem, mpoekTop, HOYTOYKU C BBIXOJIOM
B MHTepHeT (JIUIICH3MOHHOE ITporpaMMHoe obecriedenue: 7 zip, Kaspersky endpoint security 10, K-lite
codec pack, Microsoft Office 2013), ay1HOKOJOHKH.

3.2. UndopmanmnonHoe odecneyeHne 00y4eHus
Ilepeuenb pexoMeHAyeMbIX Y4eOHbIX u3AaHuii, WHTepHeT-pecypcoB, 10NMOJHHUTEJIbHOM
JUTEepaTypbl

OcCHOBHbBIE HCTOYHUKH:
1. Bansuckmii C.M. EcrecTBo3HaHWe: y4eOHHK M MPAKTUKYM IS CPEeIHEro MpodecCHOHAIBHOTO
obpazosanus / C. U. Bansuckuii. - M: FOpaiir, 2020. - 367 ¢. // URL: https://urait.ru/bcode/466079
2. TyceiixanoB M. K. EcrecTBo3HaHMe: YIeOHUK U MPAKTUKYM JJIsi CPEAHETO MPOQPECCHOHATBHOTO
obpazoBanus / M. K. I'ycelixaHoB. - 8-e u3n., mepepab. u gom. - M: FOpaiit, 2020. - 442 c. // URL:
https://urait.ru/bcode/448850
3. EcrectBo3HaHue: yueOHUK Ui cpeAHero npodeccruoHanbHoro oopazosanus / B. H. JlaBpunenko
[u np.]; mox penaknueit B. H. JlaBpunenko. - 5-¢ u3j., nepepab. u mom. - M: FOpaiit, 2019. - 462 c. //
URL.: https://urait.ru/bcode/428016
4. Crpensauk O.H. EcrtectBo3nanme: ydeOHOe mocoOue s cpeaHero mpodecCHOHATBLHOTO
obpazosanus / O. H. Ctpenbhuk. - M: FOpaiir, 2020. - 223 c. // URL: https://urait.ru/bcode/448851

JonotHUTE/ILHAS JIUTEpPATypa:
1. AxwmenoBa T.M. EcrtecTtBoznanme: ydeOHOe mocobue uisi CpeaHero mnpodecCuoHAIBHOTO
obpazoBanus / T. . Axmenosa. - 2 u3n., ucnpas. u gomnond. - M: PI'VIIL, 2018. - 340 c. / URL:
https://znanium.com/catalog/product/1191373
2. TopenoB A. A. EcrtectBo3Hanuwe: ydeOHOEe TMoOcoOue IS CpeaHero mpogecCHOHATBHOTO
obpazoBanust / A. A. T'openos. - 4-e uza., nmepepad. u gom. - M: FOpaiit, 2020. - 355 c. // URL:
https://urait.ru/bcode/448999
3. Hpomos U. E. 3amaun no ob6merr pusuke / Upomo N.E., - 1l-e m3x., s - M: Jlaboparopus
3Hanuii, 2017. - 434 c. // URL: https://znanium.com/catalog/product/539097
4. Ortroukuii I'. TI. EcrecTBo3Hanue: y4eOHMK M TPAKTUKYM JIJIsi CpeaHEro mnpodeccruoHaIbHOTO
obpazosanus / I'. I1. Otronkwmii. - M: FOpaiit, 2020. - 380 c. // URL: https://urait.ru/bcode/448771
5. Tleremmn A. JI. EcrecTtBo3Hanme: yued. mocoOue A CTYACHTOB 00pa3oBaT. YUPEKIACHHM CpEl.
npod. odpazosanus / A. JI. Ilerenun, T. H. 'aeBa, A. JI. Bpennep. - M: ®opym, 2017
6. CmupaoBa M. C. EcrectBo3Hanwme: reorpadusi, OHOJOTHSA, KOJOTHSA: ydeOHOe MOCOoOWe IS
cpeanero npogeccuonansHoro oopazosanus / M. C. Cmupnosa, T. M. CmupnoBa, M. B. Boponenko. -
M: FOpaiit, 2020. - 271 c. // URL: https://urait.ru/bcode/448329
7. CypukoB B. B. EctectBo3nanue: ¢usuka: yuebHoe mocodbue Juisi CpeHero npodeccuoHaabHOro
obopazoBanus / B. B. CypukoB. - 6-¢ u3z., ucnp. u jgom. - M: FOpaiit, 2020. - 143 c. // URL:
https://urait.ru/bcode/454741
8. TapacoB O.M. JlaGopaTopHble paOOTHI 1O (U3MKE C BOIPOCAMH W 3alaHUSAMH: y4del. mocooue /
O.M. TapacoB. - 2-¢ usn., uchnp. u jgom. - M: ®OPYM; MHDPA-M, 2017. - 97 c. // URL:
https://new.znanium.com/catalog/product/792664
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IIpodeccnonanbHbie 0a3b1 JAHHBIX U HH(POPMALMOHHBIE pecypchl ceTu UHTepHeT:
1. Hudopmarmmonnsni pecypc: http://window.edu.ru («EnuHoe okHO goctyma K oOpa3oBaTeIbHBIM
pecypcam»)
Kuuru 1o ectecTBEeHHBIM HayKaM W AUCIUILUIMHAM, http://estestvoznanie.ru/
Poccuiickuii mopran oTkpeiTOro oopasosanusi, http://www.edu.ru
Caiit nns mpenonaBaresnieil GU3UKH, yIaluXxcsl U UX poauTtenei, http://www.fizika.ru
Onekrponnas oudnauoreka PI'TY, http://www.liber.rsuh.ru
OnekTpoHHbIi pecype: ObC «3nannym» http://znanium.com
Onextponnslii pecypc: DbC «Opaiit» https://urait.ru

Noakown

O0men nndgopmanueii ¢ poccuiickMMu 00pa3oBaTeILHBIMHA OPraHU3ALUAMM:
1. ®I'BOY BIIO «Akagemus rpaxnaHckoi 3amuTel MunucrtepctBa Poccuiickoit denepanuu 1o
JieJIaM TPaKIaHCKOH OOOPOHBI, YPE3BBIYANHBIM CUTYAIIUSM W JTHUKBUIAIIMH MOCICICTBUI CTUXHIHBIX
OencTBUIY (COTIIAllIEHUE O COTPYIHUYECTBE U COBMECTHOM AesTenbHOCTH OT 12.09.2014 1.).
2. TocymapcTBenHoe Oro/KeTHOE 0O0IIeO0Opa3oBareabHOe YyupekaeHue ropoga Mocksel «lllkona
Ne 709» (moroBop o ceTeBoit hopme peanusanun 00pa3oBaTebHBIX Iporpamm oT 01.09.2020 r.)
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4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHHMSA YYEBHOI'O ITPEIMETA

KonTpoib W omeHKa pe3yabTaToB OCBOCHHMS Yy4eOHOro mpeamera EcrecTBo3HaHue
OCYILECTBIIICTCS IIpenojaBaTeeM B Ipolecce MPOBEIACHUs JIEKLIUH, YPOKOB, TECTUPOBAHUS, a TaKXKe
BBINOJIHEHUS 00YUYaIOIIMMUCS MHIMBUAYAIBHBIX 3a/IJaHUH, IPOCKTOB, HCCIIEOBAHUH.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yJbTAaTOB 00yUYeHHUsI

YMmenus:

ATtTectanus, 1uppepeHUNPOBAHHDBIN 3a4eT

(dbopMUpOBaTh TPEACTABICHUS O IEIOCTHON
COBPEMEHHOM €eCTECTBEHHOHAay4YHOW KapTHHE
MHpA, O MNPHUPOJAE KAK EAUHOM ILEJTOCTHOMU
CHCTEME, O B3aUMOCBSI3U YEJIOBEKA, MPUPOIbI U
o0miecTBa; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTabax Bceenennoi;

YcrHBIE OIMPOCHhI, MIMCbMCHHBIC MHIUBHUAYAJIbHBIC U
TPYIIIOBBIC 337aHUs, BBHIIIOJIHEHHE U MPE3CHTAIMS
IMPOCKTOB, OLCHKA BBIIOJIHCHUA KOHTPOJBHBIX
pador, Pas3INIHBIX bopm ayIMTOPHOMH
CaMOCTOSITENILHOW PabOTHI

MNPpUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA JIA

00BSICHECHHS OKPYIKAIOIINX SIBIICHUM,
COXPaHCHHUS 3JI0POBbS, obecreueHus
0e30ImacHOCTH JKU3HEIESITEIbHOCTH,
OepeKHOTO OTHOILIECHHUS K HpHUpOJIE,
palMOHAILHOTO  MPHUPOJAONOIB30BaHUA,  a
TAaK)K€  BBIIOJIHEHHS  POJIM  TPaAMOTHOTO
noTpeOuTEeNs;

YcTHBIE OIPOCHI, MUCbMEHHbIE MHIUBUAYAJIbHBIE U
TPYIIIOBBIC 3aJaHMs, BBIIIOJIHCHUC W NPC3CHTALNA
IPOEKTOB, OILIEHKA BBITIOJIHEHHS KOHTPOJIBHBIX
paobor, Pa3IMYHbIX bopm ayJIUTOPHOU
CaMOCTOSTENLHOM paboThI

— (opmupoBaTh MpeACTaBICHUS O HAYYHOM
METOJI€ TIO3HAHMUSI TPHUPOABI M CPEACTBaX

YcrHbBIE OIIPpOChI, MIUCbMCHHBIC HHAUBHUAYAJIbHBIC U
TPYIIIOBBIC 3aJaHMs, BBIIOJIHCHUC W NPC3CHTALNA

U3YyYEHUS Meramupa, MakKpomupa U | IPOEKTOB, OLIEHKA BBINOJIHEHUS KOHTPOJIbHBIX

MHKPOMHPA; pabor, pa3INYHBIX bopm ayJIUTOPHOU
CaMOCTOSITENIbHON PabOTHI

BJIaJE€Th IPUEMAMHM  €CTECTBEHHOHAYYHBIX | Y CTHBIE OIIPOCHI, MMCbMEHHBIE MHIUBUyalbHbIE U

HaOJIIO/IEHUH, ONBITOB  MCCIENOBAaHUM M | TPYIIIOBBIE 33JaHUsS, BBINOJIHEHUE U MpPE3eHTaLus

OLIEHKHU JIOCTOBEPHOCTH MIOJIyYEHHBIX | NPOEKTOB, OLIEHKA BBIIOJHEHUS KOHTPOJBHBIX

pe3yibTaTOB; pabor, pa3INYHBIX bopm ayJIUTOPHOU

CaMOCTOSITENIbHON PabOTHI

MOHUMATh 3HAYUMOCTH E€CTECTBEHHOHAYYHOTO
3HAHUS IS KaKJIOr0 4YelIOBEKa, HE3aBHCHUMO
OT ero mnpodecCUOHATBHON JeSTEIHHOCTH,
paznuyath (akThl W OLEHKH, CPaBHHUBAThH
OLICHOYHBIC BBIBOJbI, BHIACTH HX CBA3b C
KPUTEPUSIMH OIICHOK M CBSI3b KPHUTEPHEB C
ONPEACICHHON CUCTEMOU [IEHHOCTEM.

YcTHBIE OIMPOChI, MTMCbMCHHBLIC NMHAUBHUAYAJIbHBIC 1
IPYNIOBBIE 3a/laHUs, BBIIIOJHEHUE U NPE3CHTALUA
IIPOCKTOB, OLCHKA BBIIIOJIHCHUA KOHTPOJbHBIX
pador, pa3IMYHBIX bopm ayUTOPHOU
CaMOCTOSITENIbHOM pabOThI

3HaHNA:

ATtTecrauus, 1M PepeHIUPOBAHHBIN 3a4eT

0 HanOoJee Ba’>XHBIX OTKPBITHAX n
JOCTHIKCHUSAX B obnacTn €CTCCTBO3HaHMHA,
IIOBJIMABIINX Ha 5BOJJIOLMIO HpCI[CTaBJ'ICHI/Iﬁ 0
IpuUpoAac, Ha pa3BUTHEC TCXHUKU U TCXHOHOFHﬁ;

VYcTHBIE ONPOCH], TUCBMEHHBIE NHANBUAYAJIBHBIE U
TPYIIIOBBIC 3aJaHUs, BBIMOJIHCHUC W MPE3CHTANA
IIPOEKTOB, OIIEHKA BBIIOJHEHUS KOHTPOJIbHBIX
paoor, pa3IMYHbIX bopm ayIUTOpPHOU
CaMOCTOSITENIbHOM pabOTHhI

MOHSATUHHBIN afnmapar €CTCCTBCHHBIX HaAYK,
IMO3BOJIAIOIIUM IMO3HABaTb MUP, YHaCTBOBATh B
AUCKYCCUAX oo CCTCCTBCHHOHAYYHbBIM

YcTHBIE OIIPOChI, MTUCbMCHHBIC HHAUBHUAYAJIbHBIC U
TPYIIIOBBIC 3aJaHUs, BBIMOJIHCHUC W MPC3CHTANA
MIPOCKTOB, OLCHKA BBIIOJIHCHUA KOHTPOJIbHBIX
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BOIIpOCaM, HCITIOJIb30BaTh paziuyHbIe
WCTOYHUKKA WHGOPMAMK ISl  TTOATOTOBKU
COOCTBEHHBIX PabOT, KPUTUICCKU OTHOCUTHCS
K coobmenusm CMU, conmepkamuM HaydHYIO
uH(pOpMALIHUIO.

paoor, Pa3IUYHbBIX
CaMOCTOSTEIIbHON PabOThI

dopm

ayIUTOPHOU
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