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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOrPAMMBI YYEBHOW
TACIATLITAHBI

9K.OY1.03.1 EcrecTBO3HAHME

1.1. Mecro MCHUILVIMHBI B CTPYKTYype OCHOBHOH mpogecCHOHAIbLHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

VYyeOunas qucuuminHa «EcTecTBO3HAHME) OTHOCUTCS K MPEAMETHOM 00pa3oBaTeabHON
obmactn «EcTecTBEHHBIE HAyKW» M SBISETCS COCTaBHOM YacThiO 00IIEe00pa3oBaTENbHOTO
IIUKJIa OCHOBHOH oOpa3oBarenbHOM mporpamMmel B cootBerctBuH ¢ PI'OC CIIO mo
cnenuanbHocT 38.02.01 DxoHOMEKA M OyXTanTepcKuil y4eT (110 OTpaciisim).

PaGouas mporpamMMa y4eOHOM AMCUMIUIMHBI pa3padoTaHa Ha OCHOBE (eaepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJIapTa CpeAaHero oomero ooOpa3oBaHus (yTB.
npukazoM MunucrepcTBa oOpa3zoBanus u Hayku PO ot 17.05.2012 r. Ne 413) u npumepHoit
OCHOBHOHM 00pa3oBaTeJIbHON MpOrpaMMbl, OZOOpEHHON pemieHueM (enepanrbHOro yuebHo-
METOJUYECKOr0 O0benuHEeHus: Mo olmeMy obpazoBaHuio (mporokosn oT 28 wutons 2016r.

No2/16-3).

1.2. Heap 1 niiaHupyeMblie pe3yJibTaThl 0CBOCHHS M CUMIIIMHBI:

Hean: B cootBercTBUU ¢ TpeOoBanusimu denepanbHOoro 3akoHa «O0 oOpa3oBaHUU B
Poccuiickoit @enepanun», PI'OC COO, nzydyenue npenmera «EcTecTBo3HaHME» HalpaBiIeHO
Ha (popMUpOBaHHUE y 00YYaIOLIUXCS CASAYIOIUX LeNei:

-OCBOCHHME 3HAaHUI O COBPEMEHHOI €CTeCTBEHHO-HAY4YHON KapTHHE MHpa M MeTojax
€CTECTBEHHBIX HayK;

- OBJQJICHUE YMEHHSIMM TNPUMEHATH IOJIy4YCHHbIE 3HAHHs s OOBSICHEHUS SIBICHUN
OKpY’KAIOIIero MHUpa, BOCHPUATUS MHPOPMALMU E€CTECTBEHHOHAYYHOTO M MpOo(hecCHOHAIBLHO
3HAUYUMOTO COJEPKAHMUS;

-pa3BUTHE WHTEJUIEKTYaJIbHBIX, TBOPYECKUX CIOCOOHOCTEN M KPUTUUECKOTO MBIIIIJICHUS;

- BOCIHMTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHHOH MPHUPOABI U
UCTIOJIb30BAaHUS IOCTHKEHNUN €CTECTBEHHBIX HAYK JJISl pa3BUTHUS [IMBUIU3ALNH;

-IIPUMEHEHNE EeCTECTBEHHOHAYYHBIX 3HAHUI B MPOQPECCHOHANBHON JEeSTEIbHOCTH U
MOBCEIHEBHON KHU3HU i1 obOecrieueHus: Oe30MacHOCTH >KU3HENEATEIbHOCTH; T'PaMOTHOTO
MCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBbS, OKPYKAIOLEN CPEBI.

1.3. TpeOoBaHus K pe3yJibTATAM OCBOCHHS YUeOHOH TUCHHUILIMHBI.



Copepxanne aucuuiinHbl «EcTecTBo3HaHME» 0OecreunBaeT JOCTHXKEHUE CIEeIYIOIINX
pE3yJIbTaTOB:

JIMYHOCTHBIX:

JI 01 - chopMupOBaHHOCTH UYBCTBA TOPJOCTU M YBAXKEHUS K UCTOPUH U JOCTHKEHUSIM
OTEYECTBEHHOW  XMMHUYECKONW M OMOJOTMYECKOW HayK; XMMHYECKH IPaMOTHOE IOBEJCHUE B
npodeCCHOHATIBHON AEATEIBHOCTH U B OBITY NMpH OOpAIleHUH C XUMHUYECKUMH BEIIECTBAMH,
MaTepuajiaMM UM IpoLleccaMy; IPEACTABIECHUE O LEJIOCTHOM €CTECTBEHHO-HAYYHOM KapTHHE
MUDA;

JI 02 - noHMMaHWE€ B3aMMOCBSI3M U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAyK, HUX
BIMSHUS HA OKPYXKAIOIIYI0 Cpely HKOHOMMYECKYIO, TEXHOJOIMYECKYIO, COLMAJbHYI U
THYECKYIO Cephl AeSITeTLHOCTH YeIOBEKa,

JI 03 - cmocoOHOCTh HCIOJIB30BaTh 3HAHUSA O COBPEMEHHOH €CTeCTBEHHOHAay4YHOMH
KapTUHE MHpa B 00pa3oBaTelbHON UM NPOPECcCCHOHANBHON AESITENbHOCTH; BO3MOXKHOCTHU
MH(}OPMaLIMOHHOMN Cpe/bl I 00eCcIeYeH sl POTYKTUBHOIO caMo00pa30oBaHMUs;

JI 04 - ciocoGHOCTH UCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B PAKTUYECKOM
JESTEIIbHOCTH U TOBCEAHEBHOW JKM3HM I COONIOJIEHUST Mep MPOQPHIAKTUKH OTpPaBICHHIH,
BUPYCHBIX U JpYyrux 3a00JieBaHUid, CTPECCOB, BPEAHBIX MPUBHIUEK (KYypEHUS, AJIKOTOJIU3Ma,
HapKOMaHHWH ); TIPaBUJI TIOBEICHHS B IPUPOIHOM CpeEIC;

JI 05 - rOTOBHOCTH K OKa3aHUIO MEPBOIl MOMOIIM MPU TpaBMax, NPOCTYAHBIX U JAPYrUX
3a00JIeBaHUSAX, OTPABICHUS MTUIIEBBIMU TPOAYKTAMU;

MeTanpeIMeTHbIX:

M 01 - oco3HaHHWe COLHAILHOM 3HAYUMOCTH CBOEH CIIEIHAIbHOCTH, OOJIagaHue
MOTHBAIIUEH K OCYIIECTBICHUIO MPOPECCUOHATBHON JIeATETLHOCTH;

M 02 - cnocoGHOCTh MOHUMATh MPUHLUIBI YCTOMUYUBOCTH U MPOJYKTUBHOCTH >KUBOU
OPUPOJBI, MYTH €€ M3MEHEHHUS M0/ BIMSHUEM aHTPOIOTE€HHBIX (AKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHaJu3y IJIOOAJbHBIX OSKOJOTMYECKUX MpoOJieM, BOINPOCOB  COCTOSHUS
OKpY’Karollel CpeJibl U palliOHAIbHOIO UCIIOJIb30BaHUs IPUPOIHBIX PECYPCOB;

M 03 - ymeHue 060CHOBBIBaTh MECTO M POJIb OMOJIOTUYECKUX U XMMUYECKHX 3HAHUH B
IIPAKTUYECKON NEATENBHOCTH JIOAEH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTUI; ONPEENATh )KUBBIE
00BEKThl B MPHUPOJE; MPOBOJUTH HAOIIOJEHHUS 3a SKOCHUCTEMAaMM C ILIEJbI0 WX ONHUCAaHUS U
BBISIBJICHUSI €CTECTBEHHBIX W AaHTPONOrEHHBIX HW3MEHEHHUH; HaXOAWTh U aHaJU3UPOBATH
UH(POPMALIHIO O KUBBIX 00BEKTaX;

NPEAMETHBIX:



IT 01 - chopMUPOBAHHOCTH TPEACTABICHUM O IEJIOCTHOM COBPEMEHHOM
€CTECTBCHHOHAy4YHOW KapTUHE MHUpPA, O NPUPOAEC KaK C€IMHOW ILEJIOCTHOM CHUCTEME, O
B3aMMOCBSI3M YeJIOBEKa, MPUPOABl M OOIIECTBA; O NMPOCTPAHCTBEHHO-BPEMEHHBIX MacmTadax
Bcenennolii;

I1 02 - Branenue 3HaHUAMHU O HarOoJiee BaXKHBIX OTKPHITUSIX U JOCTHKEHUAX B 00JaCTH
€CTECTBO3HAHMS, ITOBIMABIINX HA 3BOJIIOLMIO IIPEJICTABICHUN O MPUPOJE, HA PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

IT 03 - chopmMupOBaHHOCTb YMEHHUS MPUMEHSATh ECTECTBEHHOHAYYHBIC 3HAHUS IS
OOBSCHEHUS! OKPYXKAIOIIUX SIBIICHUI, COXpaHEHUs 3[0pOBBs, obOecredeHus O0e30MacHOCTH
JKU3HEACIATEIBHOCTH, OepeKHOTrO OTHOILIEHUS K IIpUPOE, paLOHAIBHOTO
IPUPOONIOIB30BAHMUS, & TAKXKE BBITIOIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

IT 04 - chopMUPOBAHHOCTH MPEACTABICHUNA O HAYYHOM METOJIe MO3HAHUS MPUPOJBI U
CpeAcTBax M3Yy4YEHHMs Meramupa, MakpoMuUpa W MHKPOMHpA; BJIQJCHUE IpUEMaMU
€CTECTBEHHOHAYUYHBbIX HaOJIOJCHUI, ONBITOB HCCIENOBAaHUN M OLEHKUM JOCTOBEPHOCTHU
IIOJIy4EHHBIX PE3YJIbTATOB;

II 05 - BrmageHue NOHATUHHBIM amNNapaTtoM €CTECTBEHHBIX HAyK, MO3BOJISIIOLIUM
MO3HAaBaTh MUP, YYaCTBOBATh B IUCKYCCHUSIX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM, UCIIOJIB30BATh
pa3IUYHBIE UCTOYHUKK HWH(GOpPMAIMU [JI TOJATOTOBKA COOCTBEHHBIX pabOT, KPUTHYCCKH
OTHOCUTHCS K coobmeHussM CMU, coneprkanuM HaydHYI0 HHPOPMAIIHIO;

IT 06 - chopmupoBaHHOCTH YMEHUN MOHUMATh 3HAYMMOCTh E€CTECTBEHHOHAYYHOTO
3HaHMUS IS KaXJOrO 4YelOBEKa, HE3aBHCHUMO OT €ro MNpoQecCHOHANbHON JIesTeNbHOCTH,
paznuuath (HaKThl U OIICHKU, CPABHUBATH OIEHOYHBIC BBIBOJIBI, BUJETh UX CBSI3b C KPUTECPUSIMHU
OLICHOK U CBSA3b KPUTEPHUEB C ONPEAECIEHHON CUCTEMOM LIEHHOCTEM.

1.4. JInuHOCTHBIE Pe3yJbTATHI PEATU3ANMUA IPOrPAMMbI BOCITUTAHMUS

JIP 2 - IlposiBisirolMi aKTHUBHYIO TPaXKJAaHCKYIO IIO3ULHUI0, JEMOHCTPUPYIOLIUI
MPUBEPKEHHOCTh ~ MPUHIMNAM YECTHOCTH, MOPAJIOYHOCTH, OTKPBITOCTH, SKOHOMHUYECKH
AKTUBHBIM M YYAaCTBYIOIIMI B CTYJICHYECKOM M TEPPUTOPUAIBHOM CaMOYIpPaBICHHUH, B TOM
qrclie Ha yCIOBHSIX N0OPOBOIBYECTBA, MPOAYKTHUBHO B3aUMOJICHCTBYIOMINN U yYACTBYIOIIUN B
JESITEIIbHOCTH OOIIECTBEHHBIX OPTaHU3AIIHIA;

JIP 4 - IlposiBnsronuidi ¥ IEMOHCTPUPYIOIINI YBaKEHUE K JIIOJISIM TPyAa, OCO3HAIOIIHI
IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmuiics K GOpMUPOBAHUIO B CETEBOM CpeJie TUIYHOCTHO U
po¢eCCHOHATBHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIIeay;

JIP 16 - IlpuoOpereHue oOydYAIOUTUMUCS COLIMATBHO 3HAYMMBIX 3HAHMHA O TMpaBUIIaX

BEJICHUS HKOJOTHYECKOTO o0pa3a XKM3HM O HOPMaxX W TPATUIUAX TPYIOBOH NESITEIbHOCTH



YeJoBeKa O HOpPMax W TPAAWIMIX TIOBEJCHHS 4YEIOBeKAa B MHOTOHAIMOHAIBHOM,
MHOTOKYJIbTYPHOM OOIIIECTBE;
JIP 23 IlomyueHue o0y4yaroUMMKCS BO3MOKHOCTH CaMOPACKPBITHUSI U CaMOpealn3aus

JIUYHOCTH,

JIP 30 OcymiecTBISIOMUNA TOUCK M HCIIOIb30BaHUE WHGOPMAIIUU, HEOOXOIMMOM JIst

3(1)(1)CKTI/IBHOI‘O BBITTIOJIHCHUA PA3JIMYHBIX 3a/a4, HpO(i)GCCI/IOHaJ'IbHOI‘O W JIMYHOCTHOI'O pa3BUTHUA.

1.5. KoiuyecTBO 4YacoB Ha OCBOeHHE NPUMEPHOH MPOrpaMmbl y4eOHOI
JAUCUMIIAHBI:
MaKCUMaJbHOW y4ueOHOW Harpy3ku oOydaromerocss - 108 wacoB, B ToM uwucrne:

00s13aTeNIbHON ayJUTOPHOM yueOHO# Harpy3ku odydatomierocs - 108 yacos.



2. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YUeOHO# padoThl

Bup yuedHoii padoTbl O6bem
4acoB
MakcumajbHas yueOHasi Harpy3ka (Bcero) 108
O0s3aTesbHas ayIMTOpHAs ydeOHas Harpy3ka (BCero) 108
B ToM uucne:
[TpakTHueckue 3aHATHS 26
Jlexuuu, ypoku 82

[TpomexxyrouHas arrectauus B popme apyrux hopm xourposs (1 cemectp), B popme
nuddepeHnrpoBaHHoro 3auéra (2 cemecTp)




2.2. TemaTn4yecKkMi IJIAH U COJePKAHNE YUEOHOM T CIUNINHbBI

Koawr JI, M, I1
pe3yJ1bTaToB,
¢popmupoBanmnio
HaumenoBanue Conep:kanue y4eOHOT0 MaTepHaJIa U NPAKTHYECKHE 3aHATHS, CAMOCTOATEILHAS
O0bem B yacax KOTOPBIX
pa3iesioB U TeM paGora o0y4aromuxcst
Crmocoo0cTByeT
3JIeMEeHT
NPOrpaMMblI
1 2
1 cemecmp
OU3UKA
BBenenue Conep:xanue yueOHOro MaTepuaJa 2 JI.01-05
Ou3uka — (QyHIZaMeHTanbHas Hayka o mpupojne. EcTecTBeHHO-HAy4YHBIM METOJ M. 01-03
[IO3HAHUS, €70 BO3MOXHOCTH Y TPAHULIBI IPUMEHUMOCTH. IT. 01 — 06
EaunCcTBO 3aKOHOB MPUPOIBI U COCTaBa BellecTBa Bo BeeneHHol. OTKpbITUS B (DU3HKE JIP 2
— OCHOBA IIpOrpecca B TEXHUKE U TEXHOJIOTMH TPOU3BOJICTBA.
Pa3zpen 1. Mexanuka
Tema 1.1. | Conep:xxanue y4e0HOro MaTepuaja 2 JI. 01 - 05
MexaHnuecKoe Mexannueckoe nBwxkeHue. Cucrema orcyera. Tpaektopust aABwkeHus. [lyTb. M. 01 - 03
BHIKEHHE IIepemenienue. PaBromepHOE MIPSAMOJIMHEHOE JBUJKCHHUE. CxkopocTs. I1. 01 — 06
OTHOCUTENHHOCTh MEXAaHUYECKOTO JABUKEHUS. 3aKOH CIOKEHUs cKopocTeil. CpenHss JIP 4
CKOpPOCTb IIPY HEPABHOMEPHOM JBUKEHUH. MTHOBEHHAs CKOPOCTh. PaBHOYCKOpEHHOE
NpsIMOJIMHEIHOE ABMKeHue. Y ckopenue. CBoOOIHOE MaieHue Tedl.
Tema 1.2. lunamuka | Coxep:kaHue y4eGHOro MaTepuaJia 2 JI. 01 - 05
Macca u cwia. Bzaumogeiicteue ten. 3akoHbl JUHAMUKH. CUIIbl B MPHUPOJE. 3aKOH M. 01 - 03
BCEMHPHOT'O TATOTEHHUS. I1. 01 — 06

JIP 4




Tema 1.3. 3akKoHbI

Conep:xanue yueOHOro MaTepuaJia

JI. 01 - 05

COXpaHEeHUs B | IMnynbe Tenna. 3aKoH COXpaHeHHsl uMnyJibca. PeakTuBHOE BHkKeHUE. Mexannueckas M. 01 -03
MeXaHUuKe pabora. MomrHocTs. Mexannueckas sHeprust. Kunernueckast sneprus. Kunernueckas I1. 01 — 06
sHeprusi W paborta. IloTeHIManpHas HSHEPrHs B TPABUTAIMOHHOM TIOJie. 3aKOH JIP 23
COXpaHEHUs MTOJIHOW MEXaHUYECKON YHEPTUN.
Pa3znen 2. OcHOBBI MOJIEKYJISIPHON (PM3MKH U TEPMOAUHAMUKU
Tema 2.1. | Comep:xanue yueGHOro MaTepuaJia JI. 01 - 05
Mounexyasipuast AtoMucTtuueckass ~Teopus ~CTpoeHuUsi  BemiectBa. HaOmioneHuss ¥ OIBITHI, M. 01 - 03
¢puznka MOATBEPKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BelecTBa. Macchl U pa3mepsl I1. 01 — 06
MosIeKys. TeruioBoe JBHJKEHHE 4YaCTHI[ BEUIECTBA. DBpOYyHOBCKOE JBHIKECHHE. JIP 16
WNneanbnpiii ra3. Temneparypa Kak mepa CpeIHEWM KMHETHYECKOM JHEPIMM YacCTHILI.
YpaBHEHHE COCTOSHHMs uAcaIbHOro rasa. Mogens xuakoctu. IloBepxHocTHOE
HaTsKeHHE U cMaunBaHue. Kpucraminueckue u amopgHbIe BElecTBa.
Tema 2.2. | Conep:xanue yueGHOr0 MaTepuaia JI.01-05
Tepmoannamuka Buytpennss sueprus. Pabora u Teroorgada Kak criocoObl M3MEHEHHs] BHYTPEHHEH M. 01 -03
sHepruu. [lepBelii 3aK0H TepMOAMHAMUKY. TeII0BbIE MAIIUHBI U UX IPUMEHEHHUE. I1. 01 — 06
JIP 30
Pa3nes 3. OCHOBBI 3/1eKTPOANHAMHUKH
Tema 3.1. | Conep:xanue y4edHOro MaTepuaJia J.01-05
DJIEKTPOCTATHKA B3anmMoneiicTBre 3apsHKEHHBIX TeN. OIEKTPUYECKHd 3apsf. 3aKOH COXpaHEHHS M. 01 -03
NMEKTPUYECKOro 3apsaja. 3akoH KynoHa. DleKTpoCcTaTHUECKOE I0JIEe, €r0 OCHOBHBIE I1. 01 — 06
XapPAKTEPUCTUKHU U CBA3b MEXAY HUMH. JIP 23, JIP 16
Tema 3.2. | Conep:xanue y4edOHOro MaTepuaJia J.01-05
ITocTosiHHbII TOK [MocrostHHbI  dnekTpudecknid ToK. CHia TOKa, HaNpPsHKEHHE, DJIEKTPUIECKOe M. 01 -03
conpotusiieHue. 3akoH OMa Ul yd4acTKa IEKTPUYECKON LIETH. I1. 01 - 06

JIP 23, JIP 16




Tema 3.3. | Conep:xanue y4eGHOro MaTepuaia JI. 01 - 05
MaruutHoe noJe MarauTHOE 10JIe M €r0 OCHOBHBIE XapaKTepUCTUKU. J[eMCTBUE MarHUTHOIO MOJIA Ha M. 01 -03
MPOBOJHUK C  TOKOM. 3akoH  Awmmepa.  DIeKTpoABuraTelb.  SIBieHUE I1. 01 — 06
AJICKTPOMArHUTHON WHIYKITUH. JIP 2, JIP 23,
JIP 16
Pasnen 4. Kosie0anusi M BOJIHBI
Tema 4.1. | Copep:xanue y4eOHOro MaTepuaJia JI.01-05
Mexanunueckue CBobOoaubie konebanus. [lepuon, yactora u amruntyaa konebanuid. 'apmoHndeckue M. 01 - 03
KOJIeOAHUS U BOJIHBI | koneGanus. MeXxaHHUECKHE BONHBI M MX BHIBL 3BYKOBBIC BOJHBL YIIBTPa3ByKOBBIC I1. 01 — 06
BOJIHBI. YJIBTPa3BYK U €0 UCIIOJIb30BaHUE B MEAULIMHE U TEXHUKE. JIP 2, JIP 23,
JIP 16, JIP 4,
JIP 30
Tema 4.2. | Conep:xkanue yuedOHOro MaTepuasia JI.01-05
JIEKTPOMATrHUTHBIE | CBOOOTHBIC AIEKTPOMArHUTHBIC KoJIeOaHus. KomnebarensHbIit KOHTYP. M. 01 -03
KOJIe0aHHUSl M BOJHBI | DyeKTpOMArHHTHOE MOJIE. DIEKTPOMArHUTHBIE BOTHBL. CKOPOCTh 3JIEKTPOMATHUTHBIX I1. 01 — 06
BOJIH. JIP 2, JIP 23,
JIP 16, JIP 4,
JIP 30
Tema 4.3. CeroBbie | Conep:kaHue y4eOHOro MaTepuaJia JI. 01 - 05
BOJIHBI. JINH3BI Pa3BuTHe npezncraBieHul O NMpPUPOAE CBETA. 3aKOHBI OTPAXKEHUS] U IPEIOMIICHUS M. 01 - 03
cBeTa. PopMyiia TOHKOM JIMH3BL. I1. 01 — 06
JIP 2, JIP 23,
JIP 16, JIP 4,
JIP 30
Pa3nes 5. DjeMeHThI KBAHTOBOM GU3NKH
Tema 5.1. | Conep:xanue yuedHOro MmaTepuasia JI. 01 - 05
KBanrtossbie KBanrtoBas rumote3a Ilmanka. dotosnextpuyeckuii >¢dext. Moaenu cTpoeHHs M. 01 -03
CcBOiicTBa CBEeTA. | aroma. OmmIT Pesephopra. I1.01 - 06
du3zuka aTomMa JIP 2, JIP 23,
JIP 16, JIP 4,

JIP 30




Tema 5.2. ®dusuka

Conep:xanue yueOHOro MaTepuaJia

JI. 01 - 05

aTOMHOro #aApa ™ | CocTaB M CTPOEHUE aTOMHOTO siApa. PaqnoakTUBHOCTh. PaiMOAKTUBHBIE U3ITYYEHUS U M. 01 -03
3JIEMEHTAPHBIX WX BO3JICHCTBUE HA KUBBIC OPTaHU3MBI. I1. 01 — 06
gacTun JIP 2, JIP 23,
JIP 16, JIP 4,
JIP 30
Wroro 3a cemectp:32
oOs13aTepbHas HAarpy3Ka: JeKIuu 32 4.
2 ceMecTp
XUMUSA
BBenenue Conep:xanue yueOHOro MaTepuaJia JI.01-05
XuMHueckasi KapTUHAa MUpa KaK COCTaBHAas 4YacTh €CTECTBEHHO-HAYYHOW KapTHUHBI M. 01 -03
Mupa. Posib XUMHHU B )KU3HU COBPEMEHHOTO OOIIECTRA. I1. 01 — 06
[IpumeHeHne AOCTIKEHWH COBPEMEHHOM XHUMHHM B TYMaHHTapHOW cdepe JIP 2, JIP 23,
JeITEeIbHOCTH OOIIECTBA. JIP 16, JIP 4,
XUMUYECKOe COoJepKaHue y4eOHOW MUCIHILINHBI «ECTecTBO3HAHME» MPH OCBOCHUU JIP 30
cneruansHoct 23.02.01 Opranuzanus NepeBo30K U yIpaBleHHUE Ha TpaHCIOpTe (110
BHJIaM)
Pasznen 1. O0masi M Heopranuyeckasi XUMHS
Tema 1.1. OcnoBHuble | Coep:kanue y4eGHOr0 MaTepuaia JI. 01 - 05
NOHATHA M 3aKOHBI | [Ipenmer xumuu. BemectBo. ATom. Mosnekyna. XuMUYECKHUI 31€MEHT U (pOPMBI €ro M. 01 -03
XHMHH cyuecTBoBanus. IIpocThie U ClI0KHBIE BELIECTBA. I1. 01 — 06
IIpakTHyeckoe 3ansaTue Ne 1. JIP 2, JIP 23,
Pacyersl 1o XuMmudeckuM (OpMyJaM M YpaBHEHHSAM C  IIPUMEHEHHEM JIP 16, JIP 4,
JIP 30

CTCXNOMCTPHUUCCKHUX 3aKOHOB.




Tema 1.2. | Conep:xaHue yueGHOro MaTepuasa JI. 01 - 05

Ilepuoanyeckmii Otkpeituie  Ilepuonndeckoro 3akoHa. Ilepmoamyeckas cucTeMa XUMHYECKUX M. 01 -03

3aKOH " | snemenToB JI.M.MeHneneena. I1. 01 — 06

Ilepunoanyeckas 3unauenne Ilepuoguueckoro 3akoHa M IIepHOIUYECKONM CHCTEMBI XHMHUYECKHX JIP 2, JIP 23,

CHCTEMA sanemenToB J[.M.MengeneeBa s pa3BUTUS HAyKd M TOHUMAHUS XUMHYECKOM JIP 16, JIP 4,

XUMHHECKMX KapTHHBI MHPA. JIP 30

emenToB . M. .

Memjieneesa. KoBanentHas cBsA3b: HenmoJisspHas U noJisipHas. MloHHasd cBsi3b. KaTHMOHBI M aHHUOHBL.

CrpoeHue BelmecTsa Mertanueckas cBsizb. BogopoiHas cBs3b

Tema 1.3. Bopga.| Coaep:xaHue yueGHOro MaTepuaJjia JI. 01 - 05

PactBopni Boga B mpupone, ObITy, TEXHHKE M Ha MPOU3BOACTBE. DU3HUECKHE U XHUMHUYECKUE M. 01 -03
cBoiicTBa Bojbl. OnpecHeHNE BOJIbl. ATperaTHble COCTOSIHUSL BOJbI U €€ IEePeX0bl U3 I1. 01 — 06
OJIHOT'O arperaTHOro COCTOSIHUS B APYToOe€. JIP 2, JIP 23,
Xumuyeckue peakuuu. I[loHsTHE O XMMHUYECKOW peakuuu. THUIBI XUMHYECKUX JIP 16, JIP 4,
peakuii. CKOpOCTh peakiuu B GaKkTopbl, OT KOTOPHIX OHA 3aBUCHT. JIP 30
IIpakTuyeckoe 3ansaTHe Ne 2.
Peakiiuy noHHOr0 0OMEHa M THAPOJIH3 COJICH.

Tema 1.4. | Conep:xanue yueGHOro MaTepuasa JI. 01 - 05

Heoprannyeckue KJ‘IaCCI/Iq)I/IKaI_II/IH HEOPraHUYECKUX COCIUHEHUH M UX CBOMCTBA. OKCHUIbI, KUCIOTHI, M. 01 - 03

COCAMHEHUS OCHOBAHMSI, COJIH. I1. 01 - 06
ITonsatue o rugponuse coneid. Cpena BOAHBIX paCTBOPOB COJIEH: KUCIIast, HEUTpaJIbHas, JIP 2, JIP 23,
nienoyHas. Bogoponasslil nokasarens pH pactBopa. JIP 16, JIP 4,

JIP 30

Mertamnel. O0uue puznyeckre 1 XuMUUECKUe CBOMCTBAa METAILIOB.

Hemerannsl. OOmiast xapakTepuCTHKa TJIaBHBIX MOATPYII HEMETAJIOB Ha MpUMEpe
raJIOr€HOB.

Baxneiimne coelMHEHMS METAUIOB M HEMETAUIOB B IPUPOAEC U XO3SMCTBEHHON
JEATEIbHOCTH YEII0BEKA.

IIpakTHyeckoe 3ansaTue Ne 3.
B3aumoeiicTBiE METAIIOB C pACTBOPAMHU KHUCJIOT U COJIEH.

Paznea 2. Opraunyeckass XuMus




Tema 2.1. | Conep:xanue y4eGHOr0 MaTepuaia JI. 01 - 05
Opranuyeckue OCHOBHBIE TIOJIOKEHUSI TEOPHH CTPOCHUS OPTaHMYECKUX COeIUHEHH. MHOrooOpasue M. 01 -03
COCIMHCHUHA OpraHuveckux coenuHeHuil. [lonsTue nzomepuu. I1. 01 — 06
VYraesogoponel. IlpenenbHble U1 HeOpeaelbHbIE  YIUIEBOAOPOAbl.  Peakius JIP 2, JIP 23,
noauMepusauuu. I[IpupoaHble MCTOYHMKM  YIII€BOJOPOAOB. YTJIEBOIOPOABI Kak JIP 16, JIP 4,
OCHOBa MEXJIYHApOJHOIO COTPYAHUYECTBA M BaXKHEHIINH MCTOYHUK (POPMHUPOBAHUS JIP 30
orokera PO.
Kucnoponconepxarue OpraHUYEeCKue BElIECTBA. [IpencraBuTtenu
KUCJIOPOJACOAEPKAIIMX OPraHUYECKUX COCIMHEHUI: METUIIOBBIN U 3TUJIOBBIN CIIUPTHI,
TIIMLEPHH, YKCYCHas KUcnoTa. JKUphI Kak CI0XKHBIE d(PUPHI.
VYTIeBOIbI: TIII0K03a, KpaxMall, HeJUTI0JI03a.
A3oTconepkaliie OpraHu4ecKHe COeIUHEHUS. AMHHBI, AMHHOKUCIOTBHI, OENKH.
Crpoenue u buosiornueckas (yHKIUSI OCITKOB.
[Inactmaccel u BonokHa. [loHsATHE O TmIacTMaccax M XMMHUYECKHMX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
Tema 2.2. Xumusa u | Coxep:kaHue y4eGHOro MaTepuaJia JI.01-05
KU3Hb XAMHS M OpraHu3M 4YeJIOBEKa. XUMHYECKHME DJIEMEHTBl B OpPraHU3ME YeEJIOBEKa. M. 01 -03
Opranuueckre W HeopraHudeckue BemiecTBa. OCHOBHBIE XM3HEHHO HEOOXOIMMbIC I1. 01 — 06
COCIMHEHHUS: OCJIKH, YTJIEBOJbI, KUPHI, BATAMUHBI. YTJEBObl — TJIaBHBIN UCTOYHUK JIP 2, JIP 23,
SHEpPTruM opranusMa. Posb )xUpoB B opraHuszme. XOJECTEPUH U €r0 pOiib B 3I0POBbE JIP 16, JIP 4,
YeJI0BEKa. JIP 30
MuHepanpHble  BElIECTBA B MPOJAYKTaX  MHTAHUA, MUIIEBbIE  JOOABKH.
COanancupoBaHHOE MMUTAHKE.
Xumus B O0bITy. Boma. KauectBo Boabl. Morome u yucrtamue cpeactsa. [Ipasuna
6e30macHOi pabOThI CO CPEJICTBAMU OBITOBOM XUMUMU.
BUOJIOT'USA
Tema 1. buoaoruss — | Conep:kaHue yueGHOro MaTepuaJia JI. 01 - 05
COBOKYIIHOCTBL HayK | )KuBas mpupoaa Kak 00BEKT U3y4CHUA ouosornu. MeToasl UCCIENOBAHUS KUBOI M. 01 - 03
0 IKMBOH NPHPOJE. | mpupoxsl B Ouomormu. OmpeJelieHHe SKM3HM (C TPUBJICUCHHEM MaTepHana U3 I1. 01 — 06
Metoabl  HAYYHOTO | ha3nieioB husHKK M XUMEK). Y POBHH OPraHH3aI|HN KH3HH. JIP 2, JIP 23,
NMO3HAHMS B
omosiorumn /P 1J%3ng()) K




Tema 2. Knerka

Copep:xaHue yueOHOro MaTepuasa

Uctopus mzyuenust kietku. OCHOBHBIC IMOJIOKEHHS KIECTOYHOH Teopuu. Kierka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAS (JIEMEHTApHAS) €IMHUIIA KU3HH.

Crpoenne kieTkd. [IpoKapuoThl U 3YKapuOThl — HU3IIME W BBICIINE KICTOYHBIC
opranu3Mel. OCHOBHBIE CTPYKTYpPHBIC KOMIIOHEHTHI KJIETKH SyKapHoT. KierouHoe
sapo. DyHKIMS sapa: XpaHEHUE, BOCHPOHM3BEACHUE M TIepenavya HacIeICTBCHHOM
nH(OPMAILINY, PETYISIIHIS XUMUYECKOW aKTUBHOCTH KIeTKU. CTpyKTypa ¥ (QyHKIIHH
XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

buonornveckoe 3HaueHHME XMMHUYECKHX 3JIEMEHTOB. HeopraHuueckue BeliecTBa B
cocTaBe KJIETKU. POJIb BOJIBI KaK paCTBOPUTEIISI U OCHOBHOTO KOMITOHEHTA BHYTPEHHEH
Cpeapl OpraHu3MOB. YTJEBOJBI W JHUMUIBI B KieTke. CTpyKTypa U OHMOJIIOTHYECKHE
¢bynakuu OenkoB. CTpoeHHE HYKICOTHUIOB U CTPYKTypa MOJMHYKICOTUIHBIX ILIETIeH
JTHK u PHK, AT®.

Bupycel u Oakrtepuodaru. HekinerouHoe CTpoeHWE, KHU3HCHHBIH IUKI W €ro
3aBUCHMOCTB OT KJICTOYHBIX (DOpM KHU3HU. BUpychl — BO30YyIUTETN MHPEKIINOHHBIX
3a0oneBaHui; IOHATHE 00 OHKOBUpYcaxX. Bupyc nmmynonedunura yenoreka (BUY).
[Tpodpunakrunka BUY-urdexmm.

IIpakTnyeckoe 3ansaTne Ne 4
XHUMUYECKUN COCTaB M CTPOCHUE KIIETOK.

JI. 01 - 05

M. 01 -03

IT1. 01 - 06

JIP 2, JIP 23,

JIP 16, JIP 4,
JIP 30




Tema 3. Opranusm

Conep:xanue yueOHOro MaTepuaJia

Opranusm — eauHoe 1enoe. MHOrooOpasue OpraHu3MoB.

OOMeH BEIIeCTBOM M DHEPTHEH C OKpYKaroIIel cpefoi Kak HEOOXOAMMOE YCIOBUE
CYLIECTBOBAHMUS )KUBBIX CUCTEM.

CrocoObl pa3MHOXKeHUsT OpraHu3MOB. CIOCOOHOCTh K CaMOBOCHPOU3BEICHUIO —
OJIHA U3 OCHOBHBIX OCOOEHHOCTEH UBBIX OpPraHM3MOB. JleeHue KIETKH — OCHOBA
pocTa, pa3BUTUA U Pa3MHOXKEHUS OpraHu3MoB. becrnionoe pasmuoxenue. [lomoBoi
MIPOLIECC U MOJIOBOE pa3MHOkeHHe. OIIOA0TBOPEHNE, €r0 OMOJIOTHYECKOE 3HAUCHUE.
[TonsTe 00 WHOMBUAYATHHOM (OHTOTE€HE3), SMOPHOHAIBHOM  (3MOpHOTEHE3) U
MOCTAMOPHUOHANBHOM Pa3BUTUHU. VHAMBHIyallbHOE pa3BUTHE 4YEIOBEKAa M €ro
BO3MOJKHBIE HapYIICHUSI.

OOmue mpencTaBiIeHUsS O HACIEACTBEHHOCTH W U3MEHYMBOCTU. [ eHeTmyeckas
TEPMUHOJIOTHSI W CHMBOJIMKA. 3aKOHOMEpPHOCTH HaclieqoBanus. HacnepoBanue
MpHU3HAKOB Yy uesnoBeka. [lonoBeie xpomocombl. CIEIIEHHOE € MOJIOM HaclieZJOBaHHe.
Hacnencreennsie 00Jie3HN YeNIOBEKa, X MPHYMHBI U Tpodunaktuka. CoBpeMEHHBIC
MIPEJICTaBJICHHS O TeHE U TeHOME.

l'enernyeckue  3aKOHOMEPHOCTH  W3MeHYHMBOCTH.  Krnaccudukamus — dopm
W3MEHUYUBOCTH. BiusiHue MyTareHoB Ha OpraHu3M 4ellOBeKa.

[Ipeamer, 3amaum U METOABI CeleKIMU. | eHeTHYeCKrne 3aKOHOMEPHOCTU CEJICKIIUH.
Yyenne H.M. BaBuioBa o 1eHTpax MHOTOoOpa3usi U MPOUCXOXKJIEHHUSI KYJIbTYPHBIX
pactenuid. buorexHonorus, ee JOCTHKEHHUS, TIEPCIIEKTUBBI Pa3BUTHS.

IIpakTnuyeckoe 3ansiTue Ne 5.
3aKOHOMEPHOCTH HACIEACTBEHHOCTH - PEIlIeHHE TeHETHYECKUX 3a/1a4.

IIpakTnueckoe 3ansiTue Ne 6.
N3yuenne n3menunsocty. [locTpoeHre BapuaiMOHHON KPUBOM.

JI. 01 - 05

M. 01 -03

IT1. 01 - 06

JIP 2, JIP 23,

JIP 16, JIP 4,
JIP 30




Tema 4. Bun Conep:xanue y4eGHOro MaTepuaia J.01-05
DBOJIIOIIMOHHAST TEOPUS U €€ poJib B (OPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO- M. 01 -03
Hay4yHOM KapTUHBI MUpa. Bua, ero kpurtepun u MexaHu3Msl — BU0oOpa3oBanue. Bug, I1. 01 — 06
ero kputepud. [lomynsuusi Kak CTpYKTypHas €IMHMIIA BUJA M  HSBOJIOIUHU. JIP 2, JIP 23,
Cunrernueckast Tteopust 3Bomtouuu (CTD). [IBmxkyuime Ccuibl 3BONIONUM B JIP 16, JIP 4,
coorserctBuu ¢ CTD. JIP 30
Pesynpratsl sBomonuu. CoxpaneHue MHOT00Opa3usi BUJOB KaK OCHOBA yCTOMYUBOTO
paszButus Ouochepsl. IlpuunnHbl BeIMUpaHHs BHIOB. buojormueckuii mporpecc u
OMOJIOTUYECKHI perpecc.
'umoTe3bl MPOUCXOXKACHUS KU3HU. YCIOKHEHHE >KUBBIX OPraHHM3MOB Ha 3emie B
IIpOLIECCe DBOJIOLUMU. AHTPONOreHE3 U €ro 3aKOHOMEpHOCTH. JlokazaTenbcTBa
pOJICTBA ueJIOBEKa C MIIEKONUTAIONIUMHU >KUBOTHBIMU. ODKOJIOTMYECKHE (PaKTOPHI
AQHTPOIIOTEHE3a: YCIIO)KHEHHUE TMOMYJSIMOHHON CTPYKTYpbl BHUJA, W3TOTOBIECHUE
opynui Tpyna, Mepexoi OT pACTUTEIbHOTO K CMEIIaHHOMY THIY IHTaHUSA,
ucnosyib3oBanue orus. [losBIeHNEe MBICIUTENbHON AEATEIbHOCTH U YWIEHOPA3AeIbHOM
peun. [IpoucxoxaeHre 4eI0BeuecKux pac.
IIpakTuyeckoe 3anaTue Ne 7.
ITponcxoxaeHne U pa3BUTHE YEIOBEKA — AHTPOIIOT€HES.
Tema 5. Ikocucremsbl | CoaepixaHue y4edGHOro MaTepuaJsia JI. 01 - 05
IIpenmer m 3agauM SKOJNOTHMHU: y4eHHE OO0 HKOJOrMUYECKHX (hakTopax, YYEHHE O M. 01 -03
COO0O0IIIeCTBAaX OPraHU3MOB, YUCHHE 0 Onocdepe. IT. 01 — 06
Dkosnorudeckre  (HakTopbl, OCOOEHHOCTH WX  BO3JACHCTBHUS.  DKOJIOTHYECKas JIP 2, JIP 23,
xapaktepuctuka Buaa. [lonstue 00 »skomoruueckux cucremax. llemu nuTanwus, JIP 16, JIP 4,
Tpodudeckue ypoBHU. broreoneHnos kak s3xocuctema. JIP 30
buocdepa - rmobanbhas skocucrema. Yuenue B. M. Bepnanckoro o 6uocdepe. Posb
KHUBBIX OpraHusmMoB B Ouocdepe. buomacca. buonormueckuit KpyroBopoT (Ha
npuMepe KpyroBopora yriaeposaa). OCHOBHbIE HalpaBIeHUs BO3ACHCTBUS YEIOBEKa Ha
o6uochepy. Tpanchopmanus eCTECTBEHHBIX 3KOJOTMUYECKHX cucTeM. OcoOeHHOCTH
arpod’KOCUCTEM (arporieHO30B).
Tembl _ pedeparos, | Marepus, OpMBI €€ ABIKEHUS U CYIIECTBOBAHHUS. JI. 01 - 05
(10K712/10B), IlepBb1it pycckuit akageMuk M.B.JIoMOHOCOB. M. 01 -03
€000IIeHM i HckyceTBo 1 miporiecc O3HaHUS. I1. 01 — 06
@du3Kka U My3bIKaJIbHOE HCKYCCTBO. JIP 2, JIP 23,




. HanoTexnomorus kak MMPUOPUTCTHOC HAIIPABJICHUC PA3BUTHA HAYKH W IPOU3BOJACTB

. Oxpana okpy:arouiei cpeibl 0T XUMUYECKOT0 3arpsi3HEHUSI.

. PactBOpBI BOKpyT Hac.

. YcTpaHeHue deCTKOCTH BOJIbl HA TPOMBIIICHHBIX MPEIPUATUSX.
. Uctoprsi BOBHUKHOBEHUS U Pa3BUTHSI OPIrAHUYECKON XUMUH.

. YIIeBOIbl M UX POJib B )KUBOM IPUPOJIE.

. JKuppbl Kak NpOAYKT MUTAHUS U XUMUUYECKOE ChIPbE.

. HexBarka nmpo10BoJIbCTBHS Kak rio0anbHas mpo0siemMa 4eI0BEYECTBA U MTYTH €€ PelIcH}
. CpencTBa rurueHsl Ha OCHOBE KHUCIOPOACOIEPKAIINX OPraHUYECKUX COCTUHEHMI.

. CUHTETHYeCKHEe MOIOIIUE CPEICTBA: IOCTOMHCTBA U HEAOCTATKH.

. Jdepunur Oenka B MUINEBBIX MPOAYKTaX M €ro MPeoJOJIEeHME B paMKax TIJ100aib

. B.W. Bepnanckuii u ero yuenue o 6uocdepe.
. Ucropus u pa3BuTHE 3HAHUH O KIIETKE.
. Oxkpyxaromasi 4ejoBeKa CpeJa M €€ KOMIIOHEHTBHI: pa3jM4YHble B3IVISIBI HA O

. HOHYJ'ISII_II/ISI KaK CIWHUIIa OMOJIOTHYECKOM OBOJIIOIIHNH.

. HOHYJ'ISIHI/ISI KakK 5KOJIOru4yecKas €JnHuIA.

. COBpeMCHHHe B3IJIAbI HA 6HOJIOFPI‘ICCKy1-O 9BOJJIIOIHIO.

. COBpeMeHHBIe B3TJIAABI HA ITPOUCXOXKACHUEC YCJIOBCKA: CTOJIKHOBCHUC MHEHUI.
. COBpCMCHHBIe MCTOABI UCCIICAOBAHUSA KIICTKH.

[{BeTomy3bIKa.

®du3uKa B COBPEMEHHOM IIUPKE.
du3nuecKrue METO/Ibl UCCIIeI0BAHUS TAaMSTHUKOB UCTOPUHU, APXUTEKTYPhI U IPOU3BE/IC]
HCKYCCTBA.

Hay4Ho-TexHHuYeCcKuil mporpecc u mpooIeMbl SKOJIOTHH.
buotexHonorus u renHas naxeHepusi — texnonoruu XXI Beka.

Poccuiickoit @enepanuu.

IIPOJIOBOJILCTBEHHOM IIPOIPaMMBI.

npobsemMy.

JIP 16, JIP 4,
JIP 30

IIpome:xxyTouyHasi arrecranus (AuddepeHuMpPOBAHHBIN 3a4eT)

Hroro 3a cemectp: 76

oOs3aTenpHas Harpy3ka: Jiekuuu 50 4. + 26 4. mpakTH4ecKue p.

Bcero no pucuuminue:

108







3. VCJIOBUS PEAJIM3AIIAN PABOYEN ITPOrPAMMBI YUEBHOM
TACIATITAHBI

3.1.

o0ecre4yeHnIo

Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHUAJIBHO-TEXHUIECCKOMY

Jia peanuszanuu  y4eOHOM AMCHUIUIMHBI HCHOJB3YETCsl y4yeOHas ayauTopHs MAiis
NPOBEICHUS 3aHATHIA BCEX BHJIOB, PEIYCMOTPEHHBIX 00pa3oBaTeNbHON Mporpammoii - Kabuner
«["'yMaHUTapHBIX TUCIUIUIAHY.

O6opynoBanme: CTyNn mpenojaaBarens — | IMT., CTOJN mpenojaBatens — 1 IIT., CTOI
ydyeHu4yeckui — 17 mT; cTynpa ydyeHnyeckue — 34 mrt., KoMmmbtotep — | mT., npuarep - 1 mr.,
teneBu3op Panasonic TX-32X29- 1 mT., »KkpaH HacTeHHbIH -1 mIT., JOCKa KiaccHas — | miT.,
BCTpoeHHBIN mKad (4 cekiuu) — 1 mT., BerpoeHHbld mkad (1 cekmus) — 1 mrT., kapra Poccun —
1 1IT., KOMILJIEKT IIJIAKATOB.

3.2. HudpopmanmnoHHoe oOecnieyeHne 00yUeHUsI
Ne ABTOpHBI M 3arnaBue HzparenncTBoO Kou-
/Il | COCTABUTEJH BO
OcHoBHasi uTeparypa
I'yceitxanos EcrecTBO3Hanue Mockga : U3narensctBo HOpaiir, [DnexTpoHHbIi
M. K. :y4eOHUK U 2022. — 442 c. —pexum jgoctyna | pecypc]
NPAKTUKYM IS https://urait.ru/book/estestvoznanie-
CpEIHEro 490212
npodeccnoHaIbHOTO
00pazoBaHus
Ilox EcrecTtBOo3Hanue Mockga : U3narensctBo HOpaiir, [DnexTpoHHbIi
penakuueit B. y4eOHUK s | 2021, — 462 c. — pexum pecypc]
H. CpEIHETO JI0CTyTa:
JIaBpUHEHKO. npodeccuonansHoro | https://urait.ru/bcode/483424
o0Opa3oBaHUs
CtpelnbHUK, EcrecTBo3HaHME : Mockaa : M3garensctBo FOpaiir, [DnexTpoHHbII
O. H. yuebHoe mocodue st | 2020. — 223 c. —pexum goctyna | pecypc]
https://urait.ru/bcode/448851
JlonoJIHUTeIbHAS JTUTEpaTypa
I'openos A. A. | EcrecTBO3HaHuE ! Mocksa : U3narenscTBo FOpaiir, [OnexkTpoHHbIN
yueOHoe mocooue st | 2021, — 355 ¢. —pexkum noctyma: | pecypce]
CpeIHero https://urait.ru/bcode/475520
npodeccuoHaIbHOTO
o0Opa3oBaHUs
4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM
JUCHHUIIJIMHBI
KoHTpoib M oOleHKa pe3yJabTaTOB OCBOEHHUS Y4E€OHOM JUCIMIUIMHBI OCYIIECTBIISETCS

npenojaBaTesieM B IPOLIECCe BBIMOJHEHUS OOY4YalOUMMUCS WHIUBUAYAIbHBIX 3aJlaHuUM,
CaMOCTOSITENIbHBIX padoT, AuddepeHnpoBaHHOTO 3aUeTa.

Pe3ysibTaTnl 00y4yeHus ‘

Kpurepun ouenku

MeToabl OLIEHKH



https://urait.ru/book/estestvoznanie-490212
https://urait.ru/book/estestvoznanie-490212
https://urait.ru/bcode/483424
https://urait.ru/bcode/448851
https://urait.ru/bcode/475520

2

JIMYHOCTHBIE!
JI 01 - chopmMupoBaHHOCTH UyBCTBA
TOPJIOCTH U YBAXKEHUSI K UCTOPUH U

JIOCTHIKEHUSIM OTEYECTBEHHOM
XAMHUYECKOH ©  OMOJIOTMYECKOH
HayK; XUMHYECKH IrPaMOTHOE
noBe/icHne B MpodeccuoHaIbHON
JNEATCIIBHOCTH W B OBITY IpH
oOpareHuu c XUMUYECKUMHU
BEILIECTBAMH, MaTepruaIaMH u

mpoleccamMu;  MPEACTABICHHE O
LIEJIOCTHOM  €CTECTBEHHO-HAYYHOH
KapTHUHE MUPA;

JI 02 - moHMMaHWe B3aMMOCBS3H H
B3aMMO3aBUCHMOCTH €CTCCTBCHHBIX
HAyK, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny SKOHOMUYECKYIO,
TEXHOJIOTUYECKYIO, COLMAIbHYIO U
THYECKYI0 c(hephl JesATEIBHOCTH
YeJI0BEKA;

JI 03 - crmocoOHOCTh HCITOIL30BATh
3HAHUA 0 COBPEMECHHOM
€CTECTBEHHOHAY4YHOW KapTHHE MUpa
B o0pa3oBaTelbHOU u
MpOoPECCUOHAIBHON I TEIbHOCTH;
BO3MOKHOCTH uH}OpMaIMOHHON
cpenbl IUIS oOecrieueHus
MPOJIYKTUBHOTO CaMOOOpa30BaHUs;
JI 04 - crmocoOHOCTH HCHOJIB30BAThH
MpUOOpETEHHbIC 3HAHUS U YMEHHUS B
MPAKTUYECKOW  JICATETbHOCTH U
MMOBCEIHEBHOM KU3HU I
coOnrofeHust Mep MNpPOPUIAKTUKHI
OTpaBJICHHUI, BHUPYCHBIX U JPYTUX
3a00JIeBaHUN, CTPECCOB, BPEIHBIX
MPUBBIYCK (KYPEHHUS, aJKOTOJIM3Ma,
HApPKOMAaHUH); TPABUJ TOBEJACHUS B
MPUPOJHON CpeliE;

JI 05 - TOTOBHOCTHL K OKa3aHHUIO
IIEpBOM NOMOIIM TP TpaBMax,
MPOCTYTHBIX H JIPYTHUX
3a00JIeBaHUSX, OTpaBJICHUS
MUIIEBBIMU IPOAYKTAMU;

B xome nexkuuwit  cTyneHTam
clielyeT MOATrOTOBUTh KOHCIEKTHI
JIEKUUN: KPAaTKO, CXEeMaTHU4YHO,
MOCTIeIOBATENbHO  (DUKCHUPOBATH
OCHOBHBIE TOJOXKEHUS, BBIBOJBI,
(hopMyIIMPOBKH, 00001IeHNS;
oMeyaTh Ba)KHbIE MBICIIH,
BBIJICJISITH  KIJIIOYEBBIE  CJIOBA,
TEPMHHBI; TPOBEPATH TEPMHUHBI,
TTOHSITHSI c HIOMOIIbIO
SHIIMKJIOTICIHH, cioBapei,
CIPAaBOYHHKOB C BBHIMHCHIBAHUEM
TOJIKOBAHUH B TETPajib;
0003HaYUTh BONPOCHI, TEPMUHBI,
MaTepuana, KOTOPBIM BBI3BIBACT
TPYIHOCTH, MIOMETHUTh u
MOMBITATBCS HAWTH OTBET B
PEKOMEHyEMOU JIMTEpaType.
Ecnu camocTosTenbHO He yaaercs
pazobparbcst B Marepuae,
HeoOxomuMo  copMyIHUPOBATH
BOIIPOC U 3aJaTh IPENOAABATEIIO
Ha KOHCYJIbTAIlHH, Ha
MPAKTUYECKOM 3aHSTHUU.

YaenuTe BHUMaHUE TOHSTHSIM,
KOTOpBbIE 0003HaYEHBI
00s3aTeNbHBIMU  JUISL  Kaa0Hu
TEMBI JTUCITUTUINHBI.

Ha y4eOHBIX 3aHITHSIX
CEMHUHAPCKOTO THUIA CTYJEHTHI
BBITIONHSIOT IPOPa0OTKY paboueit
MpOrpaMMbl,  yaensis  ocoboe
BHUMaHHE [EIsIM M 3a]adam,
CTPYKType U COJIEP’KaHUIO
JTUCIUIUIMHBI, KOHCIIEKTUPOBAHHE
HWCTOYHUKOB; pabory c
KOHCIIEKTOM JIEKIUI; MOATOTOBKY
OTBETOB K KOHTPOJIBHBIM
BOIIpOCaM, IPOCMOTP
PEKOMEHTyeMOit JIATEPaTypHI,
paboTy ¢ TekcTaMu OQUITHATBHBIX
myOIMKauit; peuieHue
MPAKTUYECKHUX 3aJJaHH.

Y CTHBIN U TMCHhMEHHBIN
OTpOC, OLICHKA
3aII0JIHEHUS Ta0IuII,
paboTa ¢ TEKCTOM,
pabota c Kaproii
VYcTHBIN onpoc, olleHKa
COOTBETCTBUS
YCTaHOBJICHHBIM
TpeOOBaHUSAM
BBIIIOJTHEHUS
WHUBUIYAIEHOTO
MIPOEKTHOTO 33JIaHUs
(mokian)




MeTanpeIMeTHbIe:

M 01 - oco3HaHMe CcoOIHaILHOMR
3HAYNMOCTH CBOEH CIEIUaIbHOCTH,
o0naganue MOTHBaIUCH K
OCYIIECTBIICHHUIO
po(hecCHOHANTLHOM e TEIbHOCTH,
M 02 - cnocoOHOCTHP HOHUMATh
TIPUHITAIIBI YCTOHYHBOCTH u
MIPOJIYKTUBHOCTU JKUBOW TPHUPOJIBI,
MyTH €€ M3MCHEHHsSI T0J BIUSHUEM

AQHTPOIOT€HHBIX ¢axTopos,
CIIOCOOHOCTh K CUCTEMHOMY
aHAIHU3Y rI100aIbHBIX

IKOJIOTHYECKUX MPOOJIeM, BOTIPOCOB
COCTOSTHUSI OKpY)KaloIlel cpelnsl U
PaIMOHATILHOTO UCTIOJTb30BaHUS
MPUPOJIHBIX PECYPCOB;

M 03 - ymeHue OOOCHOBBIBATh
MECTO M POJb OHOJOTUYECKUX U
XUMHYECKHUX 3HaHUU B
HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTHU
JIONeH, Ppa3BUTHH COBPEMEHHBIX
TCXHOHOFHfI; OIIpPCACIIATL  JKHUBBIC
00BEKTHl B MPHUPOAE; MPOBOIUTH
HAOJNIOZICHUSI 32 DKOCHUCTEMaMU C
LENbI0 MX OMHCAHUSA U BBISBJICHUS
CCTCCTBCHHBIX W  AHTPOIIOICHHBIX

UYerkass opraHm3anus OTBeTa:
BBEJECHHE, OCHOBHAas  4YacTh,
3aKJII0UYEHUE;

YMeHue aHalm3upoBaTh (GaKThl U

JIeNIaTh BBIBO/IBL;
Hayunas
(TOyHOCTH B

(haKTUYECKOTO MaTepHaa);

KOPPEKTHOCTh
UCIOJIb30BaHUU

YMeHue HaxoJIuTh IMPUYNHHO-

CIEJCTBEHHBIE CBS3H;
CnocoOHOCTB
MTOCTABIICHHBIC BOIIPOCHI.

OTBC€YAThb

Ha

Y CTHBIN U MTUCbMEHHBII
OTIpOC, OIIEHKA
3aIroJHeHus Tabul,
paboTa ¢ TeKCToM,
paborta ¢ KapToi

Y CTHBIN OIIpOC, OLIEHKA
COOTBETCTBHS
YCTaHOBJICHHBIM
TpeOOBaHUSIM
BBITIOJTHEHHSI
MHUBUAYAIBHOTO
MIPOEKTHOTO 3aJJaHUs
(mokian)

W3MEHEHUH; HaxO0JIUTh u

aHaJIM3upoBaTh  WHOpPMAIUIO O

JKUBBIX 00BEKTaX;

reorpaguu;

npeaIMeTHbIE! VY CTHEIN U MTUCHMEHHBIN
IT 01 -  cdopMUPOBAHHOCTH OIIPOC, OLIEHKA

MPEJCTaBICHUI 0 LIEJIOCTHOU
COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpa, O TMPUPOJE KakK
€IMHOM IIEJIOCTHON CHCTEME, O
B3aUMOCBSI3M YEJIOBEKA, MPUPOJBI U
oOmiecTBa; O  MPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciTabax BceneHnHoii;
I 02 - BmageHnWe 3HAHUAMH O
HaubOojee BaXHBIX OTKPBITHIX U
JIOCTHKCHHSIX B obmactu
€CTECTBO3HAHMS, TOBJIMSABIIMX Ha
SBOJIFOIIUIO MpEeJICTaBICHUN 0
NpUpPOJE, Ha Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

IT 03 - chopMUPOBAHHOCTH YMEHHS
MPUMEHSATh  €CTECTBEHHOHAYYHBIC
3HAHUS JUTST OO0BSICHEHHS

TCOPCTI/I‘leCKI/Ie IMOJIOKCHUA

NMOAKPCIUIAIOTCA

COOTBETCTBYIOIIMMU (aKTaMu
OT1cyTcTBYIOT (pakTHUECKHE

OIIUOKU, TeTalu
MO/IPa3AEIIAIOTCS Ha
3HAYUTENbHBIE U
HE3HAUUTEINIbHBIE,
UICHTUQUIHMPYIOTCS KaK
MIPaBONIOI00HBIE,
BBIMBIIIIJICHHBIC, CTIOPHBIE,
COMHUTEIbHBIC; (PaKThI
OTZIEIISFOTCS] OT MHEHHN

3aroJIHEeHUs TaOJIHIL,
paboTa ¢ TeKcToM,
pabota c KapToii

VY CTHBIN OIpoC, OLEHKA
COOTBETCTBUS
YCTaHOBJICHHBIM
TpeOOBaHUSAM
BBITIOJTHCHHUSI
WHIUBUIYAIBHOTO
MPOEKTHOTO 3a/IaHUS
(moxmanm)




OKPYXKAIOIIMX SIBICHUN, COXPaHEHUS
3JI0pPOBbBS, obecrnieueHus
0€30MacHOCTH >KU3HENEATEIbHOCTH,
OepeKHOro OTHOLIEHUS K NPUPOJE,
paloHaIbHOTO
OPUPOJIONIONB30BAHUSA, A  TaKXKe
BBIMIOJIHEHUSI ~ POJIM  TPaMOTHOTO
OTpEOUTENS;

IT 04 - chopmupoBaHHOCTH
NpPECTAaBICHUNA O HAYYHOM METOJe
MO3HAHUS TPUPOABI U CPEICTBAX
U3y4eHHs] MEraMupa, MakpoMupa H
MUKpPOMHpA; BIAJEHUE IpUEMaMU
€CTeCTBEHHOHAYYHbIX HaOJII0ICHUH,
OMBITOB HCCJIEIOBAHUN M OIICHKHU

JIOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJIbTaTOB,
I 05 - BiageHue MTOHATUHHBIM

anmapatoM  eCTCCTBCHHBIX  HayK,
MO3BOJIAIOIIMM  [O3HAaBaTh  MHUD,
y4acTBOBaTh B  JIUCKYCCHUSIX  IIO
€CTECTBEHHOHAYyYHBIM  BOIpPOCaM,
UCIIOJIb30BATh pa3IuYHbBIE
UCTOYHUKA  HHPOpMAIUU UL
MOATOTOBKA COOCTBEHHBIX PadoT,
KPUTHYECKH OTHOCHUTBCS K
coobmenusM CMMU, coaepxammm
HAy4YHYI0 HH(OPMAIIHIO;

IT 06 - chopMHPOBAHHOCTH YMEHHIM
MOHUMATh 3HAYUMOCTD
€CTECTBCHHOHAYYHOTO 3HAHUS JUIS
Ka)KIOr0 4YeJoBeKa, HE3aBUCHMO OT
ero npodeccroHanbHON
NEeSTENIbHOCTH, pa3nuyaTh (PakThl U
OIICHKW, CpPaBHHUBATh OIICHOYHEIC
BBIBOJIBI, BHUAETb MX CBS3b C
KPUTEPUSIMH  OIEHOK U  CBS3b
KpUTEPUEB C oTpeieIeHHOU
CHCTEMOM IIEHHOCTEM.

HepequL JJUYHOCTHBIX Pe3yJbTaTOB, OCBAHBACMbIX B paMKaX NPpOorpaMmbl BOCIUTAHUSA :-

JIP 2 - TlposBisroniuii aKTUBHYIO | - BIIaJieHHEe MpeacTaBieHusMu o | HabmroneHnue
TpaXkIaHCKYIO MO3UINIO, | COBPEMEHHOW TeorpadudecKoi
JIEMOHCTPUPYIOIIHI HAayKe, €€ y4aCTUU B PEIICHUU
MIPUBEPKEHHOCTH MPUHIMIAM | BaXKHEUIINX pobiieM

YECTHOCTH, MOPSOYHOCTH, | YETOBEYECTBA;

OTKPBITOCTH, OKOHOMHUYECKH | - BIIAJIeHUEe reorpa@uuecKum




AKTUBHBIM M  y4acTBYIOUIMWA B
CTYJEHYECKOM U TEPPUTOPHAIBHOM
CaMOYIpaBJICHUU, B TOM YHUCJIE Ha
YCIIOBUSAX JI0OpOBOJIBUECTBA,
MPOAYKTUBHO B3aUMOJICHUCTBYIOIIMI
U YYacTBYIOUMH B JESATEIBHOCTH
OOLIECTBEHHBIX OpraHU3aIui;

JP 4 - [IlposBiustomuii U
JEMOHCTPUPYIOIIUNA  yBaXKEHUE K
JOISIM Tpyna, OCO3HAOLIUN
LEHHOCTh  COOCTBEHHOrO  TpyJa.
Crpemsamuiics K (OPMHPOBAHUIO B

CeTeBOM  cpelne  JMYHOCTHO U
npogecCuoHaIBLHOTO
KOHCTPYKTHBHOTO «uu(poBoTro
crenay;

JIP 16 - [Ipnobperenue
00yJarouuMucs COIIMAIBHO
3HAQUUMBIX 3HAHMH O TpaBHIAX
BEJICHUSI DKOJIOTUYECKOro o0pasa

KU3HH O HOPMax W TPAIUIHAX
TPYJOBOH JEATEIHLHOCTH YEIOBEKa O
HOpMax H TPAJUIUAX TOBEICHHUS
Yel0OBeKa B MHOTOHAIMOHAIBHOM,
MHOTOKYJIBTYPHOM OOILIECTBE;

JIP 23 Tlony4yenue o0OydarOUIUMUCS
BO3MOXKHOCTH  CaMOPAcCKpBITUS U
camopeanu3anus JMYHOCTH;

JIP 30 OcymiecTBisitonuii MoucK u
UCIIOJIb30BaHNE uHpOpMaLuHy,
HeoOxomumon st A(HPEeKTUBHOTO
BBIMOJIHEHUST  Pa3iIMuYHBIX 33724,
MPOQECCHOHATIBHOTO U JINYHOCTHOTO
pa3BUTHSL.

MBINUICHUEM JIA OHNPEACICHUA

reorpaduuecKkux aCIEKTOB
MPUPOJIHBIX, COITUAITLHO-
HKOHOMHYECKUX u
9KOJIOTUYECKUX TPOIECCOB U
npooem;

- c(hOpMUPOBAHHOCTh CHUCTEMBI
KOMIUIEKCHBIX COLIMAJIBHO
OPUECHTUPOBAHHBIX
reorpauecKux  3HAHUKA O
3aKOHOMEPHOCTSIX pa3BUTHS
OpPUPOJBI,  pa3MELICHHS  Ha-
CEJICHHSI M XO3SICTBA, THHAMHKE
u TEPPUTOPUATBHBIX
0COOEHHOCTSIX MIPOIIECCOB,
MIPOTEKAIOIINX B
reorpauuecKoM MpOCTPAHCTBE;
- BJIaJICHHE YMCHHSIMHU

npoBeieHus HaOdrofeHud  3a
OTAEIBHBIMU TeorpadUueCKIMU
o0ObeKTaMu, IpoleccaMu U
SIBJICHUSIMH, X W3MCHEHUSMHU B

pe3yJibTaTe MPUPOJIHBIX u
AHTPOINOTC€HHBIX BO3/ICHCTBUN;

- BJIAJICHUC YMEHHSAMU
HCTOJIb30BaTh KapThl Pa3HOTO
COACpKAHUS JUISl  BBISIBJIICHUS
3aKOHOMEPHOCTEW U TEHIICHIUH,
MOJTyYECHUS HOBOT'O
reorpauyeckoro  3HaHUA O
MPUPOIHBIX COIIMAJIFHO-
9KOHOMUYECKHUX H

JKOJIOTUYECKUX TIpolleccax |
SIBJICHUSIX;

- BIIQJICHUE YMEHUSMHU
reorpaUyecKkoro aHaau3a M|
UHTEpIpEeTalii pa3HOoOoOpa3HOI
uH(pOpMaIHH;

- BIIQJICHUE YMEHUSMHU
MIPUMEHSATD reorpaduyeckue
3HaHUS IS OOBSICHEHUS W
OLIEH KU1 pa3zHOO00pa3HBIX
SIBJICHUN u MPOLIECCOB,
CaMOCTOATENLHOTO OLIEHUBaHUS
YpOBHSI 0e30MacHOCTH
OKpY>Karoleu Cpenbl,
ajanTalid K W3MCHCHHIO €€
YCIIOBHI;

- c(hopMUPOBAHHOCTH
MIPEJICTABIICHU © 3HaHW 00




OCHOBHBIX MpoOJieMax B3aW-
MOJICUCTBUSA MIPUPOIBI Hu
o0miecTBa, O MPUPOAHBIX U
COIIMAIbHO-3KOHOMUYECKHUX
acreKTax 9KOJIOTHYECKUX
pooIIeMm.




