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COJEPXAHHUE

[MTacnopt pa6o4eit mporpamMMel y4e€6HOM AUCIUILIHHEL

CtpykTypa u comepxanue y4e6HOM AUCIHUILTHHEL

Ycnosus peanusanuu paboyei mporpaMMel y4e6HOM AUCIUILTHHbL
KoHTpoJIb 1 OlIeHKa pe3yIbTaToB OCBOEHHS YIeOHOM TUCIUIUTMHEL



1. MACIIOPT PABOYEN IMMPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
YUYEBHOM JUCIUILINHBI

1.1 O61acTh NPHMEHEHHS POrPAMMBI

Pabo4as nporpamma o61meo6pa3oBaTebHoi yue6HOH MUCIUILIMHbI ABJISETCS
9aCThIO IPOTPAMMBI MOJITOTOBKH CIENMAINCTOB CPEIHEr0 3BEHA B COOTBETCTBHH C
®I'OC no cnemumansHoctr CIIO 40.02.01«IIpaBo W opraHH3amHsl COMHAIBLHOIO
obecmeyennn» 6a30B0# MOArOTOBKH, yKpynHeHHas rpynma 40.00.00 IOpucpy neHumus
C YYETOM COIHAILHO- 3KOHOMHYECKOT0 pOoQHIIs

1.2 Mecro MCHMIVIMHBI B CTPYKType NPOrpaMMbl HOATOTOBKH
CIENHAJIMCTOB CPEAHEro 3BEHA:

O06meobpa3oBaTenbHEIM UK, 6a30Bast AUCIUIIIMHEA

1.3 leau 1 327298 IHCHHILIHHBI — TPEGOBAHHS K Pe3y.JIbTATAM OCBOCHHS
AHCHHUILTHHBI

Cognepxanue mnporpaMMbl 00IIe06Pa30BATENBHOM YUEOHONW AMCIAILIAHEI
HaIpaBJICHO Ha JOCTHXXECHUE CIEAYIOMMX I eJIeH:

® OCBOCHHE 3HAaHUH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpPa
U METOJaX ECTECTBEHHBIX HAyK; 3HAKOMCTBO C Haubojee BaXHBIMH HIECSIMH H
AOCTHXXEHUAMH €CTECTBO3HAHMUS, OKA3aBIIMMHU ONPEIENSIONIee BIMSHUE Ha Pa3sBHTHE
TEXHUKU U TEXHOJIOTHH;

o OBJIaJICHUE YMCHUSIMH IPUMEHATD [10JTyY€HHBIE 3HAHHUS JIJIsl OOBSICHEHHUS
SABJICHA OKPYKAIOIIETO MHMpPA, BOCIPHATHS HHGOPMAIMM €CTECTBEHHO-HAYYHOTO M
IPOQECCHOHANBHO ~ 3HAYMMOTO  COJAEPXKAHMS; DPAa3BUTHE  HHTEIUIEKTYAIbHBIX,
TBOPYECKUX CIIOCOOHOCTEH M KPHTHYECKOTO MBIIUIEHHS B XOJ€ HPOBEACHHS
NPOCTEHIINX HCCIECOBAHMH, aHANW3a SBICHHN, BOCIPHUATHS H HMHTEpIIpETaliu
€CTECTBEHHO-HAYYHOH HHPOPMAIIHUH;

® BOCIIUTaHHE YOEKACHHOCTH B BO3MOXHOCTH ITO3HAHHS 3aKOHHOMN
IPUPOIBI W HCIONB30BAHHUS IOCTHXKEHMH €CTECTBEHHBIX HAayK JUIsi pa3BUTHS
IUBUJIM3AIMH U TIOBBIIIEHNUS KA4eCTBA KU3HU;

o IPHMEHEHHE €CTECTBEHHO-HAYYHBIX 3HaHUM B NpoeCCHOHATBHOM
ACATENBHOCTH W  TOBCEIHEBHOM JKM3HHM Ui OOECIIEYeHUS Oe30MacHOCTH
)KU3HE/ICSATENIbHOCTH; TPAMOTHOI'0 HCIIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHM; OXPaHBI
310POBbs, OKPY’KAIOIIEH CPEIBI.

OcBoenue cozepkanus 001eo6pa3oBaTeNbHOM yIeOHOM AUCIMILIMHEL
00ecIIeIMBaCTAOCTIKEHHE 00y JAOIMMHUCS CIEAYIONMX Pe3yIbTaTOB:

JIMYHOCTHBIX:

o YCTOWYHMBBIA MHTEpEC K HCTOPHM M JOCTHXKEHHSIM B 006JacTH
€CTECTBEHHBIX HAYK, TyBCTBO TOPAOCTH 3a POCCHHCKHE €CTECTBEHHEIE HAYKH;

o TOTOBHOCT K  MNPOJO/DKEHHIO  00pa3oBaHMs,  ITOBBIIICHHIO

KkBauuKanuk B M36paHHON MPO(ECCHOHATBHON ACATENPHOCTH ¢ MCIIONb30BAHHEM
3HaHHUHU B 00JIaCTH €CTECTBEHHBIX HAYK;

o OOBEKTHBHOE OCO3HAaHHE 3HAYMMOCTH KOMIETEHIMH B O0OJacTH
CCTECTBCHHBIX HAayK JUII 4YeJIOBEKa M  OOINecTBa, yMEHHE HCIOJIB30BATh
TEXHOJIOTHIECKUE TOCTHXKEHUSA B 00/1aCTH PU3UKM, XUMUH, OHOJIOTHH IS TOBIICHUS
COOCTBEHHOIO HHTEJUIEKTYalbHOIO DA3BUTHS B BHIGPAHHOM PO ECCHOHATBHOM
JEATENbHOCTH;

° YMCHHE  NpPOAHAIU3WPOBATH  TEXHOTEHHBIE  IOCIEACTBHS  JUIS
OKpYKaromeH CpeIbl,0bITOBOM 1M IPOM3BOACTBEHHOM JESATENBHOCTH 9EOBEKA;

o TOTOBHOCTb CaMOCTOSITEJILHO TOOBIBATE HOBBIE JJIS Ce0SI €CTECTBEHHO-
HayIHBIC 3HAHHUSI C UCIIOJIb30BAHUEM [IJISl 3TOTO JOCTYIHBIX HCTOYHHKOB HH(OPMALIHH;

o YMCHHE YIIPaBJIATh CBOCH II03HABATENLHOMN NS TENHHOCTHIO, IPOBOMHUTD
CaMOONEHKY yPOBHSI COOCTBEHHOT'O HHTEIIIEKTYATbHOTO PAa3BHTHSE,



) YMEHHE BBICTPAaHBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIEHUS B KOMAaH/IE
10 PEHIEHHUIO OOIMUX 3a/1a4 B 00JIACTH €CTECTBO3HAHHUS,

METanpeaAMEeTHbIX:

® OBJIQICHUE YMECHHUSIMHU M HaBBIKAMHU Pa3JINYHBIX BUJIOB II03HABATEIbHOM
ACATCIIBHOCTH I U3YYCHUS PA3HBIX CTOPOH OKPY KAIOILIEr0 €CTECTBEHHOT'O MHpa,

® IIPUMEHEHHUE OCHOBHBIX METOAOB ITO3HAHUS (HaGJ'IIOIICHI/ISI, HAy4YHOIo
3KCHepI/IMeHTa) AT A3Y4YCHUSI pa3jIMYHbIX CTOPOH CCTCCTBCHHO-Hay‘IHOﬁ KapTHHBI
Mupa, ¢ KOTOPIMH BO3HHKACT HCO6XOIIHMOCTI: CTAJIKUBATHCS B HpO(bCCCHOHaﬂBHOﬁ

coepe;

e YMCEHHUE OIIPEACIIATE LEIIU U 3a/1a4H JEATEIIbHOCTH, BLI6I/IpaTI> cpeacrsa
AU UX JOCTUIXCHHUA Ha IIPAKTHKE,
® YMCHHUE HCIIOJB30BAaTh pPa3JIMYHBIE HWCTOYHUKHA OIS IMMOJIy4Y€HUS

€CTeCTBEHHOHAY YHOM HH(POPMAIMH U OLIEHUBATh €€ JOCTOBEPHOCTH I JOCTHKEHHUS
IIOCTaBJICHHBIX IIE€TIeH U 3a/1ad;

NpeAMEeTHbIX:

o chOPMHPOBAHHOCTh IPEACTaBIEHAA O MLEJIOCTHOH COBPEMEHHOM
€CTECTBEHHOHAYyYHOM KapTHHE MHpa, MPUPOJE KakKk €IMHOM IENOCTHOM CHCTEME,
B3aMMOCBSI3H 9€JI0BEKa, IPUPOIBI K OOINECTBA;

e BJIa[ICHHE 3HAHUSIMH O HauboJlee BaXKHBIX OTKPHITUAX M JOCTHXECHHUAX B
00J1aCcTH eCTECTBO3HAHHS, OBIMSIBIINX Ha SBOJIOLMIO MPEICTABIEHNI O IPHPOJe, Ha
pa3sBUTHE TEXHUKU U TEXHOJIOTHIA;

o c(hOpPMHPOBAHHOCTh YMEHHUS IIPUMEHSATh €CTECTBEHHO-HAyYHbIE 3HAHUS
Auist OOBSCHEHHsS OKPYXKAIOIIMX SIBICHHN, COXPAHEHHs 3J0POBbS, OOECICUCHHS
0e30macHOCTH  KM3HENEATENBHOCTH, GEPEXHOTO  OTHONIEHHS K  IIPHPOJE,
PallMOHAIPHOTO NPHUPOAONOIB30BAHMS, a TAKXKE BBHIIOJHEHHS pOJIHM TPAaMOTHOTO
OTPEeOHUTEIIS,;

o ChOPMHUPOBAHHOCTh IMPEJCTABIEHAN O HAYYHOM METOAE IIO3HAHMS
IPUPOMIBI M CPEACTBAX HM3YyYCHHs METaMUpa, MaKpOMHpa M MHKPOMHpA; BiaJcHHE
IIPUEMaMHU E€CTECTBEHHO- HayYHBIX HAOJIIOAEHUIA, OIBITOB, MCCIIEAOBAHUMA M OLIEHKH
JOCTOBEPHOCTH ITOJTy Y€HHBIXPE3YIbTATOB;

o BJIaICHUE OHATUAHEIM alllapaToM €CTECTBEHHBIX HAYK, TO3BOJISIOIIUM
NO3HAaBaTh MUp, y4acTBOBATh B JIMCKYCCHSX IO €CTECTBEHHO-HAYy4YHBIM BOIPOCAM,
HCTIONNB30BaTh Pa3/InYHbIE MCTOYHMKH HHGOPMAIMM s MOATOTOBKM COOCTBEHHEIX
paboT, KPUTHYECKH OTHOCHThCH K coobmenmsm CMU, copmepkamuM HaydHYIO
UH(GOPMAIHIO;

o chOPMHPOBAHHOCTh YMEHHI NOHMMATh 3HAYHMOCTH E€CTECTBEHHO-
Hay9qHOTO 3HAHHs JUI1 KQOKIOrO YEJIOBEKa HE3aBHCHMO OT €ro NMpodhecCHOHAIBHOM
AEATETIPHOCTH, pa3in4aTh (akThl ¥ OLEHKH, CPAaBHUBAThH OLIEHOYHbIE BBHIBOJIbI, BUIETH
UX CBS3b C KPHUTEPHSIMH OLCHOK W CBS3b KPUTEPHEB C ONpEEIEHHOM CHCTEMOi
LIEHHOCTEH.



2 CTPYKTYPA U COAEP KAHUE YYEBHOM

JAUCIHUIIJINHBI
2.1 O6bem y9e0Hol AACHHIINEDI B BHABI y3e0HOi paGoThI
o O6nem
Bup yueonoii paGorni
JacoB
MaxkcamanbHasi ydeGHas HArpys3Kka (Bcero) 192
Obsi3aresibHasi ayTATOPHAs y4eGHAN HATPYy3Ka (BCero) 138
B TOM YHCJIE:
Jlexuun 78
MIPAKTUYECKUE 3aHATHS 56
CamocrosTenbHas pabora o6yuaomerocs (Bcero) 54
IIpomexyTounas arrecranmus B Gopme auddepeHIEpOBaHHOTO 3a4eTa
2.2 TemaTH4ecKkuii NIaH H coAepKaARNe YUeOHON AHCHHNIMHBI
«EcrecTBO3HAHHE»
HaumenoBanne (CoaepxaHue y4e6HOr0o MaTepuaia, NpaKTHYECKHE PaGOThI,CAMOCTOSTEbHAS Obaeimican
pa3gesioB M TeM |paboTa 00y4aomuXxcst
1 2 8
Pa3gen 1 @usnka
Conepxkanne yueGHOro MaTepuasa
Du3nka - hyHIamMeHTaNbHas Hayka O mpHpoje. EcTecTBEHHO-HAYYHbIA METOM MO3HAHHS,
BBenenue €r0 BO3MOXKHOCTH M TPAHHIIb IPUMEHUMOCTH. 3
ETMHCTBO 3aKOHOB MPHPOJBI M COCTABA BEINECTBA BO BceneHHOM. OTKPhITHS B busuke -
(OCHOBA IPOTpecca B TEXHUKE M TEXHOJIOTUM IPOU3BOACTBA.
ConepxaHue y4e6HOro MaTepHaJa S
Kvnematika. MexaHudeckoe aemkenue. CHCTEMa OTCYETa. Tpaekropus aBuxenus. [Ty Te.
[lepememenne. PaBHOMepHOE MpsAMOIHMHEHHOE aBUXeHHe. CKOPOCTh. OTHOCHTENBHOCTH
MEXaHHIECKOr0 JIBMXEHHA. 3aKOH CIOXKEHHs cKkopocTeil. CpeiHss CKOpOCTb Ip
HEpaBHOMEPHOM JIBH)KCHWH. MIHOBEHHas CKOpOCTb. PaBHOYCKOpEHHOE MpPAMOIHHENHHOE)
JIBIKEeHHe. Vckopenme. CBoGomHoe maneHume Ten. JluHamuka. Macca M CHIA.
B3auMoeiicTBre Ten. 3akoHbI TuHaMUKH. CHIEI B IPHPOJE. 3aKOH BCEMHPHOI'O TATOTEHHUS.,
BaKOHBI COXpaHeHMA B MexaHuke. MMIymbc Tema. 3akoH COXpaHEHHs] HMITYJIbCa.
PeaxtuBHOe nBHXEHHME. Mexanuyeckas pabora. MommHocTs. MexaHHdeckas 3Hepmxlj
Kunernueckas sHeprus. Kunerudeckas sHeprus u paGora. [ToTeHumambHas SHEeprus
Tema 1.1 TPaBUTALMOHHOM TIOJIe. 3aKOH COXPAHEHHs MONHOM MEXaHUIECKOM SHEPTHH.
MexaHuka Vlemoncmpayuu
(OTHOCHTENBHOCTE MEXaHHYECKOTO ABHKEHHS. BHIBI MEXaHHYECKOTO IBHIKEHHL.
MHEPTHOCTS Tell. 3aBHCUMOCTD YCKOPEHHMS TeNa OT €70 MACCHI 1 CHJIBL I€HCTBYIOMIEH Ha
Te10. PaBEHCTBO W NMPOTHBOIOIOKHOCTL HATIPABNEHUS CHI JEHCTBUS U
npoTuBOzeHcTBIA. HeBecomocTs. PeakTHBHOE NBIXKEHME, MOMIE pakeThl. U3MeHeH e
PHEPTUH IIPU COBEPIIEHUH PaGOThI.
IIpaxmuueckoe 3anamue 7
MccnenoBaHye 3aBHCHMOCTH CHJTBI TPEHHUS OT BECa Tejia.
CamocTonTe/ibHas paGoTa 7
ITonroToska 10KNaN0B 1O TeMaM: «MaTepus, POPMBI ee ABUKEHUH CyIIECTBOBAHHS
«IlepBblii pycckuit akaneMuk M.B. JIoMOHOCOBY.
Conepxanne yueGHOro MaTepHasia 3
Mosekynspaas gusnka. ATOMHCTHYECKAs TeOPHs CTpoeHus BemecTBa. HabmoneHus w|
OTBITBI, MOATBEPXKIAIOMIME aTOMHO- MOJIEKYNIIPHOE CTpOEHHMEe BemecTBa. Macchl W
Pa3Mepel  Molnekyil. TemnnoBoe JBMKEHHE YaCTHI( BEIIECTBA. BPOYHOBCKOE NBHKEHHE.
Tema 1.20cHoBbI [neanbHbIi ras. Temneparypa kak Mepa cpemHell KuUHETHYeCKOM SHEPruy YacTHII.
MOJIEKYJIIPHOH  YpaBHEHHE COCTOSHMS UIEATBHOTO rasa. Moaemb sKHIKOCTH. IosepxHOCTHOE HATsKEHME
huzuku u M cMauMBaHKe. KpucTannmdeckie ¥ aMopgHble BEmeCTBa. TepmomyuHamuka. BHyTpeHHs:
TEPMOAMHAMHUKH HHEprus. PaGoTa u TemnooTnada Kak crocoGbl H3MEHEHHs BHYTpeHHe# sHepruu.ITepsriii
3aKOH TEPMOJMHAMHKH. TeI0BbIe MAIINHEI U MX TIPHMEHEHHUE.
I[emoncmpayuu
JIBikenue 6poyHoBckuX yacTu, Juddysus. Ssnenus MIOBEPXHOCTHOTO HATSHKEHMS M
cMauuBanus. Kpucramisl, aMopdHbie BelecTa, KHUIKOKPHCTATLIHIECKHE TeJIa.




3MEHEHHE BHYTPEHHEMN 3HEPTHH Tell IIPY COBEPILEHUM PabOTHI.

CaMocTosiTeIbHAs paboTa

I[Moaroroska AOKJIaA0B IO TEMaM: «I/ICKyCCTBO M MPOLIECC ITO3HAHUSA ; « ®usnka u
IMY3BIKQJIbHOC UCKYCCTBOY .

Tema 1.30cHOBBI
JIEKTPOAMHAMMKH

ConepxxaHne yueGHOro MaTepHaJia

OnekTpocTaThKa. B3aMMonelcTBHE 3apsDKEHHBIX Tel. DIeKTPHUEeCKHi 3apsja. 3akoH

COXpaHEHMsA 3JIEKTpHYECKOro 3apsjga. 3akoH KymoHa. DiekTpocraTHueckoe Ioje, ero

OCHOBHBIC XaPaKTCPUCTUKH M CBA3b MEXHAY HUMHU. IIOCTOSHHBIM TOK. I1OCTOSHHBII

BIIEKTPUIEeCKHii TOK. CHila TOKa, HalpsKEHHUE, HIIEKTPHYECKOE CONPOTUBIEHHE. 3aKoH OM

UL y49acTKa 3JIEKTPUYECKOM Lerd. MarHuTHoe mojie. MardHuTHOE 1oJjie U ero OCHOBHBIE

XapaKTepUCTHKH. JIeHCTBUE MarHUTHOTO MOJIA Ha IPOBOJAHMK C TOKOM. 3akoH Ammepa.

DNEKTPOABHraTeNb. SIBNEHHE SIEKTPOMATHUTHOM HHITYKIIHMH.

emoncmpayuu

OnexTpu3aLus Teil. BzaumonencTBre 3apshkeHHBIX Tesl. HarpeBaHHe POBOTHHKOB C

rokoM.OmbiT DpcTena. BzauMoneicTBHe IPOBOAHUKOB ¢ TOKOM. JIEHCTBHE MarHUTHOTO

[MOJIs1 Ha IIPOBOAHHUK ¢ TOKOM.PaGoTa snexTponsurarens. SIBieHue 31€KTPOMarHATHOM

H Ty KL[MH.

ITpaxmuyeckoe 3anamue

COOpka 3IIEKTPUYECKOH ILIeNH, H3MEPEHHEe CHIIbI TOKA MHAMpSIKEHHS Ha €€ Pa3IU9HBIX
acTKax.

CamocTonTe/ibHas paboTa

lloaroroska pedepara o Teme: « DUIMYECKHE METOIBI
CCIIeI0BaHNUS MTAMATHUKOB MCTOPUM, APXUTEKTYPhI UIIPOU3BEAEHHI HCKYCCTBAY.

Kone6auus u

CopepaxxaHue y4eGHOro MaTepuaJa

Mexanndeckue konebanus u BonHEL. CBOGOIHBIE Kone6anus. [lepyos, 9acToTa 1
AMIUIMTY ia koneGanuii. 'apMoHMYeckue konebanus. MexaHUueCKUe BOJIHBI M UX BUIbL.
3BYKOBBIE BOJHBI. Y IIbTPa3BYKOBbIE BONIHBL. YIIBTPa3BYK M €I0 HCIIONb30BAHUE B
MeTULIMHE ¥ TEXHUKE. DJIEKTPOMarHUTHbIE KoNiebaHus U BoHBL. CBOGOIHEIE
PJIEKTPOMArHUTHBIE Koebanus. Kone6aTenbHEli KOHTYp. DIeKTPOMAarHUTHOE TOJe.
DNIEKTPOMArHUTHbIE BONHBL. CKOPOCTB 3JIEKTPOMArHUTHBIX BOJH. CBETOBBIE BOJHBL.
PasBuTHE Mpe/CTaBNEHHI O NPHPOJECBETa. 3aKOHBI OTPAXKEHHS U IPEIOMIIEHHS CBETA.
UInH3BI. DOpMYIIa TOHKOM JMH3EL.

Vlemoncmpayuu

Kone6anys MaTeMaTHYECKOTO ¥ NPy KMHHOIO MasATHUKOB. PaGoTa 3JIEKTPOreHepaTopa.
M3y4enne 1 MpreM 31eKTPOMAarHMTHBIX BOJH.PaauocBs3s. Pasoxenue 6e10ro cBeTa B
cnekTp. MuTepdepenuus u muppakums ceeta. OTpaxkeHHe U IPENOMIICHHE CBETA.
OnTrdeckue puGOpEL

IIpakTHYecKHe 3aHATHS

M3y4yenne xoneGaHui MaTEMaTHIECKOrO MasATHHKA.

IM3ydenne nHTephepeHIr 1 TudpaKiMy cBeTa.

CamocTosiTe/ibHas pa6oTa

[Toaroroska 0KnanoB 10 TeMaM: «LIBeToMy3bikay; « Du3uKa B
COBPEMEHHOM LIUPKEY

KBaHTOBOHDPU3IUKH

CoaepxaHue y4eGHOro MaTepHasia

IKsaHTOBEIE CBOlCTBa cBeTa. KBaHTOBas rumoresa IlnaHka. DOTO3NEKTPUYECKHIA
pbdext. Duzuka atoMa. Mogenu cTpoeHus aToma. OmbiT Pesepdopra. @uzrka aToMHOT0
pipa ¥ S]IEMEHTAapHBIX YacTHL. COCTAB U CTPOEHUE aTOMHOTO sifipa. PaaHoaKTHBHOCTS.
PajioakTHBHBIE U3Ty4eHNs M X BO3JEHCTBHE HA KHUBBIE OPTAHU3MEL.

emoncmpayuu

Dorosddexr. Porosnement. Mznyuenne nasepa. JInneituatsie CIEKTPBI pa3iIMYHbIX
[BemecTB. C4ETINK HOHM3UPYIOLIUX M3Ty4YeHMI.

CamocTosiTe1bHas paGoTa

IPaGoTa ¢ OMOPHBLIM KOHCIIEKTOM, COCTaBEHMe Tabiumbl «BHmbl CIIEKTPOBY

ConepxanHne y4e6HOro MaTepHasia

CTpoenue U passutie BeenernHoii. Moaens pacimpsiomericsaBceneHHOI.

Tema 1.6

Ipoucxoxnenne CoNHEYHOM CHCTEMBI. CoBpemeHHas hu3nYeckas KapTHHA MUDA.
Bcesiennas u ee

RO O CamocTosiTebHas paGoTa
IoaroroBka moknana mo teme: «Brusaue (usnueckux npoueccosHa CoNHEUHYO
cuCcTEMY)» .

Pa3nen 2. Xumust

CoaepkaHune yueGHOro MaTepuasia

BBenenue P Y P

IXuMuueckas KapTHHa MHApPa KaK COCTaBHas 4aCTh €CTECTBEHHO- Haquoﬁ KapTUHBI MHpa.




IPoJIb XMMWH B H3HH COBPEMEHHOTO 00MIeCTBa. IIpMMeHEHHE NOCTIKEHHUI COBPEMEHHOH|
XMMHMHM B TYMaHHTapHOH c¢epe meATeNbHOCTH oOmiecTBa. XHMMHUYECKOE COAEpIKAHHE
yueGHol mucumnmekl « EcTecTBO3HaHME» Tpu

ocoeHMd  cnenuanbHocTeir  CIIO  cOlManbHO-3KOHOMHYECKOTO M T'yMaHMTapHOTO
mpouieit npohecCHOHATLHOro 06pa3oBaHMS.

CamocTosiTesbHasi pa6oTa 06y4aromuxcst

IPa6oTa ¢ OIIOPHBEIM KOHCIIEKTOM.

OGmast HeopraHHYecKasi XUHMHUS

ConeprxxaHne yueGHOro MaTepuaJia

penmer xumuu. BemectBo. Atom. Monekyna. XUMH4ecKHi 31€eMEHT M (OPMBI €ro
cymecTBoBaHMs1. [IpOCTEIE U CIIOXHBIE BEIECTBA.
Iemoncmpayuu

Tema 2.1 Ha6op mopneneit atoMoB 1 Monekyis. U3mepenue BemecTBa. OCHOBHBIE 3aKOHBI XMMH.
OcHoBHbIe IMacca aToMOB 1 MoJieKy1. OTHOCHTEIbHbIC ATOMHAS 1 MoJIeKyIsIpHas Macchl. KommdaecTBo)
TIOHATHS! M 3aKOHBIBemecTBa. [IocTosHHas ABoraapo. MonsapHas Macca. 3akoH ABoraapo. MonspHbIi 06BeM
XHMHH rasoB. Koin4ecTBeHHBIE M3MEHEHHAB XHMHM KaK YacTHBIA CITydYail 3aKOHOB nepexonal
ONMYECTBEHHBIX M3MEHEHHH B KavyeCcTBeHHbIE. M. B. JIOMOHOCOB - «IEpBBINPYCCKU]
HUBEPCUTET . UNMOCTpaluy 3aK0Ha COXpaHEHHsl MAcChl BENIECTBA.
CamocTosiTesibHasi pa6oTa 06y4yaromuxcst
CoctaBnenue Tabnmipl: « Knaccudukanys BemecTsy.
CopepaxxaHune y4eGHOro MaTepuaJa
Otkpsrtue Tlepuopmueckoro 3akona. Ileproauaeckas cuCTeMaXUMUECKHX 31eMeHToB JI.
Tema 2.2 M. Meuneneesa. 3uauenme Ilepuoamdeckoro 3akoHa u IIepHOAMYECKOM CHCTEMBI
Ilepuoanyeckmii [xumudgeckux 3smementoB J|. W. MeHpeneesa s Pa3BUTHsI HAyKd | nonmanmﬂ
3aKO0H H XMMHYECKOM KapTHHBI MHUpa.
Iepnoanyeckas |[I. U. Mennenees 06 06pa3oBaHiu M TOCY1apCTBEHHOMN MOJATHKE.
cHcTEMA Iemoncmpayusn
xumMHu4yeckux  [Pa3zmiynble hopMbl. [TeproauIecKkoil CHCTEMBI XUMHUYECKHUX SJEMEHTOB JINSE
jgemenToB /.. MeHneneesa.
MenpneneeBa |CamocTosTenbHas pa6oTa 06ydarommxcsi

[Toaroroska noknana: ITpeAnoCkUIKE OTKpbITHs Ilepuomudeckoit
CHCTEMBI XMMHYECKHUX JIEMEHTOBY .

Tema 2.3 Ctpoenne
BellleCTBa

ConepxaHue y4eGHOro MaTepHaJia

KoBasieHTHas CBsA3b: HETIONAPHAS U MONApHAsA. MoHHas cBsi3b. KATHOHBI M aHMOHBL.
Metanmaaeckas cBs3b. BonoponHas cBs3b.

VIemoncmpayuu

(OGpasupl BEMECTB ¥ MATEPHAIIOB C Pa3NMYHBIMI THIIAMH XHMHYECKOMN CBSI3H.

CamocTosiTeIbHas pa60Ta 00y4alOIIHXCS

[loaroToska JIOKJIaJia o Teme: «B3auMocBs3b KPHUCTAITIMYECKUX
[PCIIETOK BELICCTB C PA3IMYHBIMU THUIIAMU XUMHUYECKOM CBS3H) .

Tema 2.4 Bona.

CoaepxaHue y4eGHOro MaTepHasa

Bona B mpupone, GbITy, TeXHHKe ¥ Ha MPOU3BOACTBE. DU3MUECKHUE ¥ XUMUIECKHE
CBOWCTBa BOJBI. ONPECHEHNE BOABI. ATPeraTHBIECOCTOSHKS BOMIBI U €€ MEPEXOMbI U3
OJJHOTO arperaTHOro COCTOSIHUSA B IPYTOE.

emoncmpayuu

PacTBopbI Du3nyecKre CBOWCTBA BOMBL: MOBEPXHOCTHOE HATSHKEHHE, CMAYUBAHHE.
CamocrosiTebHasi pa6oTa 06y4alomuxcs
BbiroHeHMe HHAVBHY AlTEHOTO MPOEKTa 110 TeMaM: «PacTBOpPBIBOKpYT Hacy;
(Y CTpaHEeHHE JKECTKOCTH BOJIBI Ha IIPOMBILIEHHBIXTIPE AMPHATHSXY . [I0IroTOBKa
JIOKJIAJIOB 10 TeMaM: «Boja - HCTOYHHUK Xu3HM» ; «POJIb BOABI TS 9ETOBEKAY
CoaepkaHune yuefOHOro MaTepuasa
(XuMudeckue peakiuu. ITOHATHE 0 XUMMYECKON peakiud. THMbl XHMHYECKHX PeaKIuii.
Tema 2.5 CkopoCTb peakuyy U GaKTopbl, OT KOTOPHIX OHA 3aBHCHT.
Vlemoncmpayusn
Xumnueckue
Pea XMMHUYECKHE PEaKLIUHK C BBIIETCHHEM TEIUIOTHL
CamocTosiTe/IbHasi pa6oTa 06y4alomuxcs
PaboTa ¢ OMOPHBIM KOHCIIEKTOM, COCTAaBIEHHE TAGIHMIBI « THITbI XUMHAYECKHX
CAKLIMIY
Tema 2.6 Conepxanne yuye6HOro MaTepHaia
Knaccupukauus Knaccudukauus HeopraHM9eCKHX COEJMHEHMH H HX CBOMHCTBA. OKcupbl, KHUCIOTHI,
HEOPraHHYeCKHX \0CHOBaHWA, CoH. [ToHATHE O ruaponuse coneit.Cpesa BOMHBIX PaCTBOPOB COJIEH: KHMCas,

COCIMHEHUM U UX

HelTpasbHas, menoynas. Bonopoansiii nokasarens pH pacTBopa.




CBOMCTBa

eraiubl. O6mue (pusMueckhe W XMMHYECKHE CBOMCTBAa MeTa/utoB. HemeTammsl. Q61
APaKTCPHCTHKA TIIABHBIX MOATPYII HEMETANIOB HAa NPMMEpe TajloreHoB. BaxHeimm
COC[IMHEHHs META/UIOB W HEMETAVIOB B NPHPOAE M XO3ANWCTBEHHOM AEATEIHHOCT
enoBeka. MeTaulbl M CIIaBbl  KaK Xy/JIO0KECTBEHHbIH MaTepuan. COeIHHEHHs METAIIO
aK COCTaBHasl 9aCTh CPEICTB M3006pa3HTENBHOrO CKYCCTBA. HeMeTalibl v MX CoequHEHH
aK COCTaBHAs YaCTh CPEACTB M300PA3UTEILHOTO MCKYCCTRA.
Iemoncmpayuu
IB3aumopeiicTBHE METalIOB C HeMeTalaMy (MHKa C cepoi, alIOMMHHA C HOmOM),
[PaCTBOpaMH KUCIIOT H menoveii. 'openne MeTansos (IMHKa, Xele3a, Maraus) B KUCJIOPOJIE.
B3anMoneiCTBHE a30THOM ¥  KOHLEHTPHPOBAHHOM CEpHOM KHUCIOT C MeJIslo.
IBoccTaHOBUTEIIbHBIE CBOMCTBA METANIJIOB.
IMpakTHYeCKHe 3aHATHS

1. Onpenenenne pH pacteopa coeii.
2. B3aumopeiCTBHE METAILIOB C PACTBOPAMH KHCIIOT H COJIEH.

CamocTosiTeJIbHasi pa6oTa 00y4arommxcsi

TloaroToBka gokiana 1o TeMe: « BIMsHME XUMUYECKHAX BEIECTB HA030HOBBIM CJIOM
BeMmm»; cocraBieHMe Tabmuubl «BaxHelmue
CILIaBbl METAJIJIOB) .

Opranuyeckasi XHMHUS

Tema 2.7
Opranunueckue
COeIMHEeHMS

ConepxaHue y4eGHOro MaTepHaJa

(OCHOBHBIE TOJIOKEHHS TEOPHUM CTPOEHHS OPIaHMYECKHX COEIMHEHMIA. MHoroo6pasue
OpraHu4eckux coenuHeHuii. Ilonstue wzomepum. Vrieomopomsl. IlpenenbHbie
HETIPEIEIIbHBIE YINEBOAOPOALL. Peakums nonmuMepusauuu. IIpHpoAHblE HCTOYHHK
YTTIEBOAOPOZIOB.  VIIEBOXOPOJBI KaK OCHOBA MEXIYHAPOJHOTO COTPYTHHYECTBA
Ba)XHEHIIMA HMCTOYHMK  (opMHpoBaHus Oomkera P, Kucnopoaconepxamiue,
OpraHuyeckue BemectBa. IIpexcraBurenn  KHCIOPOACOAEPXKAMX  OpPraHMYECKHX|
COCIMHEHNH: METUIIOBBIA M 3TUJIOBBIH CIIUPTHI, [VIMLEPHH, YKCYCHAs KHCIIOTa. XKwupsl kag
CIIOXKHBIE 3(GUPBL. AIKOTONH3M M €r0 OTPAKEHHE B NPOU3BENEHUSX XYZH0>KECTBEHHOH|
VIMTEPaTyPhl U H300Pa3UTENLHONO HCKYCCTBA. YINIEBOMBI: TIIFOKO3a, KpaxMall, LIE/UII0II03a.
/A30TCO/IepKAIIIME OPrAaHUYECKHE COEIMHEHMS. AMHUHBI, AMHHOKHCIIOTBI, GEITKH. Crpoenue
M 6ronorudeckast pyHKIMA 6€IKOB.

VIemoncmpayuu

Iomy4eHne >TuneHa U €ro B3aMMOJEHCTBHE C PAaCTBOPOM IEPMaHIaHaTa Kaus, OpoMHOM|
Bozoi. Kauectennas peakims Ha rimuepuH. L{peTHble peakiuy Genkos. IlnacTMaccsl
BosokHa. IloHATHE © TIacTMaccaX M XMMHYECKMX BONOKHAaX. HaTypaibHsle,
CUHTCTUIECKMEC U WCKYCCTBEHHBIC BOJIOKHA. [IpuMeHeHHe MONMMEpPOB B MPUKJIAJHOM U
[K1aCCHYeCKOMU300pa3UTENEHOM HCKYCCTBE. Pa3iiuHble BHIBI IIIACTMACC H BOJNIOKOH.

CamocTosiTe/ibHas paGoTa

I[ToaroToBka JOKJiaaa: HCTOpHﬂ BO3SHMKHOBEHWSA U Pa3BUTHsI OPraHUYeCKOM XUMUH.

XHMHS H KH3Hb

Tema 2.8 Xumus u
OpraHu3M
4yesioBeka Tema 2.9
Xumus B ObITY

CoaepxaHue y4e6HOro MaTepuasa

XHMHS ¥ OPraHKU3M YeNnoBeKa. XMMHYECKHE IEMEHTHI B OPraHM3Me YeJIOBEKa.
OpraHnyeckye u HeOpraHMIeCKHe BemecTBa. OCHOBHBIE JKU3HEHHO HEOOXOMIMbIE
COSIMHEHHUSI: GEJIKH, YrIeBOMBI, KHUPbI, BATAMHMHLL. VTIIEBOMbI - TIABHBIH UCTOYHHK
PHEPrUK Opranusma. Poitk HPOB B opranusme. XO0IeCTEPUH U €10 POIIb B 30POBbE
uesioBeka. MuHepabHble BEIECTBA B POMLYKTAX MUTAHHUS, AIIEBbIE 1OOABKH.
C6anancuposanHoe muranue. Xumus B 66iTy. Boga. KagecTso BObI. Moromue u
ucTsmue cpescTsa. [lpaBuna 6e3onacHoi paboTsl o cpeacTBaMK GHITOBOM XUMHUH. Potb
KUMAIECKHX SJIEMEHTOB B XXM3HH PacTeHUH. Y 106peHUs. XUMUYIECKUE CPE/ICTBA 3aLIATHI
aCTEHUH.

CamMocTosiTesibHas paGoTa

[loaroToBka nokianoB: « HexBatka NpOAOBOILCTBUSA KaK IiIo0aabpHas npoﬁneMa
EEHOBC'ICCTB& M IIyTH €€ PEIICHUS) ; «CpeL[CTBa TATUEHBI HA OCHOBE

CIIOPOACOAEPXKAIKMX OPraHUIECKUX COEMHEHHI ; « [e(UIMT GenKa B MUIEBBIX
ONyKTaX W €ro NpeooNeHHe B paMKax r106aibHOM IPOJOBONLCTBEHHON IPOrPaMMbD».

Pazgen 3. Buosorus

Tema 3.1
Buosorus —
COBOKYNHOCThH
HAaYK 0 )KUBO#
npupone. Meroabi
HaY4HOI0

Conepxanne yue6HOro MaTepuaia

PKuBasi mpupo/a kak 0GbeKT u3ydenus GHoorud. MeTosr UCCIIEJOBAHUS JKUBOM
MPUPOLE! B GHONOIUM. Y POBHH OpraHM3alMIKU3HA. JKHBas IIpUpoAa Kak 00BEKT
M3y4eHust Guonoruy. MeToapluccie 10BaHHUS KUBOK NpHpOIsI B Gronorun. Onpenenedue
PKU3HH (C PUBIIEYEHUEM MaTepHala U3 pasfieioB QU3UKH U XVMUH).

YpOBHHU OpraHHM3alyy )KU3HH.




MO3HAHMS B
OHOIOTHH

Iemoncmpayuu
Y POBHM OpraHM3aly XU3HH. MeToIb! I03HAHMS XKHBOM IIPHPOIEL.

CamocTosiTe1bHasi pa6oTa

PaGoTa ¢ OMOPHBIM KOHCIEKTOM IO TEME YPOKa, COCTaBIEHHe TaGIuibl « MeTombl
MCCIIEJOBAHUS YKUBOM IIPUPOIBD .

Tema 3.2Kinerka

CopaeprxaHue y4e6GHOro MaTepuasa

McTopust m3ydennst kieTkd. OCHOBHBIE IIOJOXKEHHS KIETOYHON Teopum. Kierka -
CTPYKTypHO-(yHKUMOHAIbHAsA (J]EMEHTapHas) eIMHMUA >KU3HH. CTpOEHHME KIETKH.
[IpokapuOTBl M 3YKapHOThl - HM3IINE W BBICIIME KIETOYHBIE OPraHH3MbL. OCHOBHBIE
CTPYKTYPHbIE KOMIIOHEHTBI KIIETKU 9yKapuoT. KneTounoe sapo. OyHKIWs Aapa: XpaHEeHHE,
[BOCTIDOM3BE/ICHUAE U MepeJada HacleICTBEHHOM HH(OpMAaIyy, peryssuds XMMHYECKOMH
AKTUBHOCTH KieTkH. CTpykTypa M (QYHKIMH XpOMOCOM. AYTOCOMBI M  IIONOBbIE]
XPOMOCOMEI.  bHOsOrHdeckoe 3HaYeHME XMMHYECKMX JJEMEHTOB. HeopraHHueckme
€IIECTBAa B COCTaBe KJIETKU. Pomb BOJBI KaKpacTBOPHUTENS M OCHOBHOI'O KOMIIOHEHT3|
HYTPEHHEH Cpefbl OpraHu3MoB. YIJIEBOAB M JMNWABI B Kietke. CTpyKTypa H
Ononormyeckne  ¢yHkimu  GenkoB.  CTpOeHME  HYKIEGOTHIOB M CTPYKTYpa
omuHykneoTuaHbix uenedt JIHK u PHK, AT®. Bupyce u 6aktepuogaru. Hexnerournoe
CTPOEHHE, XM3HCHHBIA LUK U €r0 3aBUCUMOCTh OT KIETOYHBIX (OPM >KU3HH. BUpyCHI -
036yauTeny HMH(EKUMOHHBIX 3a6oneBaHMil; mOHATHE 06 OHKOBHUpycax. Bupyc
MMyHoAe¢uumTa Yenoseka (BUY). Ipodunakrika BUU-undexmmm.

VIemoncmpayuu

Ctpoenne monekysl 6enka. Ctpoenne mosekynsi JJHK. CTpoeHHeKIeTKH. Crpoenne
[KIIETOK IPOKApHOT U 3yKapHoT. CTpoeHue BHpyca.

IMpakTHYecKue paboTbi

1. Ha6mopenne kneTok pacTeHHit U JKUBOTHBIX MO MHKPOCKOIIOMHA F'OTOBBIX
MHUKpOIIpenapaTax 1 X OIUCAHME.

2. CpaBHeHMe CTPOEHHS KIETOK PACTEHHH 1 KHUBOTHBIX.

CamocrosiTesbHast paGoTa

[MoaroroBka moknana: UcTopus ¥ pa3BUTHE 3HAHMIA O KIIETKE.

Tema 3.3
Opranusm

Conepxanune y4eGHOro MaTepHasa

Opranusm - euHOe Henoe. MHOroo6pasue opranu3mMoB. O6GMeH BEIECTBOM SHEpruei ¢
OKpY’KaIOIIe! Cpe/Ioii kak He0OXOUMOE YCIIOBHE CYIECTBOBAHMS YKHBBIX CHCTEM.
CI0COGHOCTB K CaMOBOCTIPOM3BEIEHHIO - OTHA M3 OCHOBHBIX OCOGEHHOCTEH HKHBBIX
OpraHU3MOB. J[eleHHEe KIETKH - 0CHOBA POCTA, PA3BUTHA M PA3MHOXEHHS OPTaHH3MOB.
becrionoe pasmuoxenue. [1010BOM MpoLECC 1 MIOIOBOE PA3MHOXKEHHE. OmnogoTBOpEHHE,
ero Ouonoruyeckoe 3HadeHue. [IOHATHE 06 UHIMBHIYATEHOM (oHTOTEHES),
PMOpPHOHATEHOM (3MGPHOreHe3) U MOCTIMOPHOHAIBHOM pasBuTHU. UHAMBH Ty aJTbHOE
[Pa3sBUTHE Y€I0BEKA U €r0 BO3MOXHbIE HapymeHus. OGIuue MpeaCTaBIeHHS O
HaCNeCTBEHHOCTH M M3MEHYMBOCTH. ['eHeTHYIeCKast TEDMUHONOTUS ¥ CHMBOJIHKA.
3akoHOMepHOCTH HacnenoBaHus. HacieioBaHue PH3HAKOB y 4enoBeka. [Tonoseie
xpoMocomel. CLEIIEHHOE C I0JI0M HacneoBanue. HacieIcTBeHHbIe GOJIE3HH YeNoBeKa,
WX IIPHYHMHBI U IPO(uIakTiKa. COBPEMEHHBIE NPEICTABIEHHS O FEHE M FEHOME.
["eHeTHYECKHe 3aKOHOMEPHOCTH H3MeHIMBOCTH. Kiaccudukanys ($opM U3MEHYHBOCTH.
BiusiHHe MyTareHoB Ha OpraHu3M YesnoBexa.[IpeIMeT, 3a1a9/ 1 METOMIBI CENEKIHN.
[eHeTMYECKHE 3aKOHOMEPHOCTH cenekiuu. Yuenue H. Y. Bapuiiosa o LIEHTpax
MHOT00GpasHs M MPOMCXOXKIEHHS Ky IbTyPHBIX pacTeHHi. BruotexHomorus, ee
TOCTH)KEHHUS, TIEPCIIEKTHUBBI Pa3BUTHSL.

VIemoncmpayuu

OGMEH BELIECTB M MpEBPaILIeHU OHEPruM B KieTKe. JleneHue KIeTKd (MHTO3, Meio3).
Croco6bl  GECTIoNoro  pasMHOMEHHS. OnnonoTBOpPeHHE y pacTeHHii M KHBOTHBIX.
MunuBuyansHOe pasBuTHe opranusma. HacneacTBeHHBIe Gonme3sHH deoBeka. Biusmuel
AJIKOroNM3Ma, HApKOMaHMH, KypEeHHUs HaHACIIeJCTBEHHOCTb.

MyTanun. MoaudukaunoHHas U3MEHIHBOCTS. LleHTpEI MHOrOOGpa3ks M NPOUCXOXKICHH]
[KyIbTypHBIX pacTeruit. MCKyccTBeHHbIH 0T6Op. HicCie10BaHus B 061aCTH GHOTEXHOTONMH.
IMpakTHYeCKHE 3aHATHS

1. Pemenne snemenTapHBIX reHeTHUECKHX 32714,

2. AHanM3 M OLEHKAa STHYECKHX aCIEKTOB Da3BUTUS HEKOTOPBIX MCCIENOBaHHN B
OHOTEXHOJIOTHH.

CamocTosiTenbHas pa6oTa

IoxroToka noknana: «Cpeasl OGUTAHHS OPraHU3MOB: NPUYMHBIPa3HOOOpasusy;
[Toxroroska npeseHTamii 1o Teme: «JTHK — HoCHTENLHACIEICTREHHOI HHGOpPMaLUm .




Tema 3.4
Bug

CogepkaHne y4eGHOro MaTepuasia

Enomounonﬂaﬁ TEOPHS U €€ POIIb B (POPMHUPOBAHHH COBPEMEHHOMECTECTBEHHO-HAYYHOM
apTHHBI Mupa. Bua, ero kputepuu. ITomyauys kak CTpyKTypHas eqMHULA BUA K
pBomouuy. CruHTeTHYeCKas Teopus 3Boimouuu (CTD). JIBuixyIye CHIBIIBOIIOLUY B
cooTBeTcTBHM ¢ CTD. ycToluuBoro passutus Guocdepsl. [IpUYUHBI BHIMHPAHHS BHJIOB.
Ibronormyeckuit nporpecc u Guonormueckuit perpecc. [UMoTe3b! MPOMCXOMXKICHUS KH3HH.
Y ClIOXKHEHME KUBBIX OPraHM3MOB Ha 3eMJle B IPOLIECCE IBOMIOLMHA. AHTPONIOreHe3 H €ro
3aKOHOMEPHOCTH. JI0Ka3aTebCTBA POJICTBA YENOBEKA C MIIEKOIMTAIOMIMMY KUBOTHBIMH.
OKoIOrYecKkre (akTOphl aHTPOIIOTeHe3a: YCIIOKHEHHE TOMy ISAIMORHOM CTPYKTYPBI
BU/Ia, M3rOTOBJICHHUE OPYMii TPYZa, EPEXO/ OT PACTHTEIBHOTO K CMEIIAHHOMY THITY
MATaHKs, UCTIOJb30BaHue OrHs. [1osBIEeHHE MBICITUTEILHOM AEATENBHOCTH U
[4II€HOpa3AeNbHOM peun. PesyibTatel 3Bomormy. CoxpaHeHHe MHOT000OpasHsi BUIOB Kak
ocHOBa [TponCX0K/IEHHE YETOBEIECKUX pac.

Vlemoncmpayuu

Kpuepuu Buna. ITOMyISAILHMS - CTPYKTYpHAs €IMHHIIA BUJA,eTHHALA SBOJIOLVH.
JIBIAKYIIHE CHIIBI 3BOIOLKMH. BO3HHKHOBEHHE H MHOr0OGpa3ie Npucnocobenuii y
OpraHu3moB. Penkue v ncuesaromue BUAbL. [[BIKYIIME CHIBI aHTPOIIOreHE3a.
[porcxoxIEHHE YENOBEKa 1 YETIOBEYECKHX Pac.

TMpakTHYecKre 3aHATHS

1.Onucanne ocobeii Bua 0 MOP(OIOTHYECKOMY KPUTEPHIO.

2.AHanu3 ¥ OLIEHKa Pa3IUYHBIX TUIOTE3 MPOMCXOMXKICHHS KH3HH.

3.AHaIU3 ¥ OLIEHKA Pa3IWYHBIX TUNOTE3 MPOMCXOXKICHHS Ye/I0BEKa.

CamocrosiTeJibHas pa6oTa

IToaroToBKa HOKIAIOB 110 TEMAM: « HOHyJI}IIII/IH KaK equHHUIa OHOJIOrHIeCKOM
PBOJIIOLIUN , <(HOHyJI}IIIPI}I KaK 3KOJIOTHYECCKasICANHULIAY ; «COBpeMCHHLIe B3I bl HA
6HOJ'IOFH‘ICCK}’]O 3BOJIIOLIHIO, ((COBpeMeHHLIe B3I bl HA IIPOUCXOXKJICHHUEYEIOBEKA:
ICTOJIKHOBEHUE MHEHHUI.

Tema 3.5
IKOCHCTEMBI

Copaepkanue yueGHOro MaTepuasia

ITpeaMeT ¥ 3a1a4u SKONOrMH: yUeHHEe 06 FKONOrHIECKHX (GaKTopax, yueHHe 0
COO0IIECTBaX OPraHU3MOB, ydeHHe 00Hocdepe. DKonorudeckue pakTophl, 0COGEHHOCTH
X BO3AEHCTBHA. DKOJOrM4ecKas XapakTepUCTHKA BUa. [TIOHATHE 06 KOIOrHYECKHX
cucremax. Llenu mutanus, Tpodudeckre ypoBHH. BHOreoneHos kak 3KocucTeMa.
Brocdepa - rnobansrasskocucrema. Vaenue B. H. Bepraackoro o 6uocepe. Pons
PKUBBIXOPTaHH3MOB B 6rocepe. Buomacca. Bronormaeckuit kpyrosopor (Ha mpuMepe
YroBopoTa yriepoaa). OCHOBHEIE HalpaBIIeHHs BO3EHCTBHS 4eioBeka Ha GHochepy.
TpaHcopMaLysiecTeCTBEHHBIX IKOTOTHIECKHX cHCTEM. OCOGEHHOCTH arposKOCHCTEM
(arporeHo30B).

Vl[emoncmpayuu

OKOIIOrMyeckre (akTophl M MX BIUSHME HA OPraHM3Mbl. MEXBHIOBBIE OTHOLICHHS:
[1apasUTA3M, XHIIHUYECTBO, KOHKYDEHLHMS, CHUMOMO3. SIpyCHOCTh PpacTHTEIHHOrO
coobmectsa. KpyroBopor yriepoza B 6uochepe. 3anoBeHuky u 3aka3Huky Poccum.
IpakTHYecKHe 3aHATHS

1. Cocrasnenue cxem nepenaun Bemects u SHEpPruH (LeTei MUTaHus).

2.  CpaBHUTeNbHAs XapaKTEPHUCTHKA NPUPOJHBIX 3KOCHCTEM M arpO3KOCHUCTEM caoeﬁl
IMECTHOCTH.

3. Pemenue 3K0NOrMYECKHX 3a/1ay.

4. AHanus u OLeHKa MOCIEACTBHI COBCTBEHHOI JEATENbHOCTH B OKpYXaloIel cpene,
r106aJIbHBIX SKOJIOTMYECKUX MPOGIIEM 1 TyTel X pelIeHus.

DKCKypCHH

5.  MHoroo6pasie BHIOB. Ce30HHbIE W3MEHEHHS B npupole  (OKpeCTHOCTH|
npodeccroHaTbHON  06pa30BaTENLHOROPraHU3aLMH).

6. EcTecTBEHHBIE W HCKYCCTBEHHBIE 3KOCHCTEMbI (okpecTHOCTH npotbeccuorlanmofﬂ
00pa30BaTeNbHOM OpPraHk3alKH).

CamocTosiTenbHas paGora

[Moaroroska noxnanos 1o temam: «B.U. BepHajckmuii u ero yuenueo 6uocdepey;

«Oxpyxaromas 4eI0BeKa Cpefia U e KOMITOHEHTHI: Pa3IMYHBIE B3IIISBI HA OJTHY
00eMy».

Bcero

192




3 YCJIOBUS PEAJIM3ALIMA ITPOT'PAMMBI JUCHIAITJIMHBI
3.1 TpeGoBanus K MUHHMAJILHOMY MAaTePHAILHO-TEXHAYECKOMY 00ecnedeHnIo
Peanuzanus mporpaMmsl JUCHUIUIMHE! TPeOyeT HATMYUA YYeOHBIX KaGHHETOB
Gbu3UKU, XUMUH, OHOJIOTHH

O6opynoBaHue yueOHBIX KAOMHETOB:

II0Ca/IOYHBIE MECTA IO KOJIMIECTBY 00YYaIOIIMXCS;

pabodee MeCTO IpernoaaBarelis;

HarJIs/iHbIe T0COOUS (KOMIUIEKTHI Y4eOHBIX TaOHIL, IIAKATOB, OPTPETHI
BBIJAIOLIMXCSl YIEHBIX B 00/1aCTH €CTECTBO3HAHHUS M T. I1.);
5KpaHHO-3BYKOBBIE TOCOOHS;

KOMILJIEKT 3JI€KTPOCHA0XEHUS KaOMHETOB;

Texnuueckue cpenacrsa o0yyeHus:

AE€MOHCTpPAMOHHOE 060pyI0BaHuE (06IIEro Ha3HAYEHHsI ¥ TEMATHIECKHE HAGOPEI);

KOMIIBIOTED C JIMIICH3HOHHBIM IIPOTPaMMHBIM 00ECTIEIeHUEM UMY JIbTHMEUAIPOEKTOP;
OGopynoBanue 1a60paTOPHK U PabOIUX MECT JTaGOPATOPUH:

n1abopaTopHoe 060pyaoBaHKe (OOIIEro Ha3HAYEHHs M TeMaTHYecKHe HabGOphI, BTOM

YHUCIIE IS IOCTAHOBKY JEMOHCTPAIMOHHOIO M yYEHMYECKOTO AKCIIEPUMEHTA, PEAKTHBEI);

BerTspkHO#M mikag

CyumnbHbIi mxad

MukponabopaTopHu ISl XAMUYECKOTO SKCIIEPUMEHTA

Mukpockorsl

Habop npemnaparoB 13 MEKPOOPraHH3MOB

3.2 UndopmannoHHoe obecnedenne 00ydenns
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1

Caenko, O. E. EcrectBo3nanue [Texcr]: yue6.-mpaktry. nocobue / O. E. Caenko, O. B.

Jlorsunenko, C. C. Byposa. - Mocksa: KHOPYC, 2021. - 242 c. - (CIIO. TOII-50).

2

Caenko, O. E. EcTectBo3HaHHe [D1eKTpOHHbIH pecypc]: yueb.-mpaxtud. mocobue / O. E.

Caenxo, O. B. JlorBunenko. - Mocksa:KHOPYC, 2021. - 242 c. - (CIIO. TOII-50). - BOOK.RU

3

Crpenbauk, O. H. EcrectBo3HaHHe [DnexTponHEIi pecype]: yuae6. mocobue / O. H.

Crpenbruk. — M.: Opaiit, 2021. — 223 ¢..- DBC «IOpaiit».
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Camotinenko, I1. U. EcrecTBo3Hanue. ®@usnka [Tekcr]: yue6rux / I1. Y. Camoitienko. -

M.: U1 "Axkanemus, 2020. — 336 c.

8

Ponunonos, B. H. ®usnka [Diexrponnsiii pecype]: yue6. mocobue / B. H. PoquoHoB. —

Mocksa: IOpaiir, 2020. — 202 c¢. — (I10). — BC IOpaiit

6.

EcrecrBosnanme. Xumus [Texcr]: y4eGHuk / mon pen. I'abpuensna O.C.— WUI]

«Axamemus», 2017, 19. - 272 c.

7

I'abpuensn, O. C. Xumus: TecTsl, 3a1a4u U ynpaxsenus [Texcr]: yuaeb6. mocobue / O. C.

I'abpuensn, I'. I'. JIsicoBa. - 3-e u3., crepeoruil. — M.: Ul "Akanemus", 2016. - 336 c.

8.

EcrectBo3nanue. Xumust [DneKTpoHHbI pecypc]: yaeGHuK / TTox pen. 'abpuensua O.C. -

HII «Axagemus», 2020. - 272 ¢. — DBC «Akagemus».
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Iapurytuna, JI. A. Bronorus. EcrectBosnanme [Texcr]: y4e6Huk / JI. A. ITapmyTuHa. -

2-e m3x., crepeorni. - Mocksa: U1 "Axamemus’”, 2020. - 352 c.

10.

Iapmrytuna JI. A. Buonorus. EcrectBosnanue [DnexTpoHHbIiH pecype] / JI. A.

IlapuryTuna. - 2-e w3, u3nanue. — Mocksa: Axagemus, 2020. — 352 ¢. — 9BC Axanemus

ik

buonorus [SnekTpoHHsI pecypc]: y4e6HHK 1 npaktukyM / B. H. Speirun [u ap.]; nog

pen. B. H. SApeiruna. — 2-e u3n. — M.: IOpaiit, 2019. — 453 ¢. — BBC «¥Opaiy.



Jisi npenogaBareJieii

1. Oepepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 «06 o6pasoBanuu B Poccmiickoii
Qenepanumy.

2. Ilpuxa3 Munucrepctsa 06pasoBanus u Hayku PO ot 17.05.2012 Ne 413 «O6 yTRepxaeHAHA
(henepanbHOTO TOCYIAPCTBEHHOTO OGPAa30BATENBHOIO CTAHAAPTA CPEJHETo (IIOJIHOrO) O6MmIEro
obpa3oBaHHs .

3.  Ilpuxa3 MuHHCTEepcTBa 00pa3oBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHHH
u3MeHeHnH B lIpuka3 MwuHucrepcTtBa o6pasoBaHus u Hayku Poccumiickoit ®epepamuu ot
17.05.2012 Ne 413 «O6 yTBepaeHHH (eaepalbHOrO rocyJapcTBEHHOTO 00pa3s0BATENLHOIO
CTaH/JapTa CpeAHero (MOJIHOro) 00mero 06pa3oBaHusy.

4.  Tlpuxaz MunobpHayku Poccum or 31.12.2015 Ne 1578 «O BHeceHMH H3MEHEHHH B
(heneparbHBIi rOCYTAPCTBEHHEIN OGPa30BaTENbHBIN CTAHIAPT CPEIHErO OBIIEro obpa3zoBaHus,
YTBEPXK/ICHHBI! MpHKa3oM MunucTepcTBa 0OpasoBanus U Hayku Poccuiickoit ®eneparmu ot 17
Mast 2012 r. Ne 413»

5. Ilpumepnas ocHoBHas 0oOpa3oBaTeibHAs MPOrPaMMa CPEJHEr0 O6IIEro obpa3oBaHus,
omoOpeHHass pemeHHEM (enepaIbHOrO Y4eOHO-METOIUIECKOT0 OOBEIMHEHHS IO obremMy
06pa3oBaHuIO (IpoToKoi oT 28 uroHs 2016 1. Ne 2/16-3).

6.  IIncemo [lemapramenTa rocy 1apcTBEHHOM MOIMTHKY B cepe MOATrOTOBKH pabodHX KaapoB
u JIIIO MunucrepcrBa 06pasoBanus u Hayku P® ot 17.03.2015 Ne 06-259

«PexoMeHIanMy 110 OpraHM3all¥ TIOJYYEHHs CPEJHEro o6mero obpa3oBaHHS B Npeaenax
OCBOCHHs 00pa30BATEIBHBIX MPOTPaMM CpPEAHEro MpodecCHOHATBPHOTO 06pa3oBaHHsS Ha Gase
OCHOBHOTO 00mero o6pa3oBaHHs C yd4eToM TpeGOBaHHM (elepaNbHBIX TOCYIAPCTBEHHBIX
00pa30BaTe/BHBIX CTAHAAPTOB M MOIydYaeMoil NpOGECCHH WM CIENUATBHOCTH CPEIHETO
Ipo(hECCHOHAIBHOTO 06Pa30BAHU.

7. Wmbua B.A., Kyapssues B.B. Hcropus u metomonorus ¢pusuxu. - M., 2014.

8. I'abpuensa O. C., JIbicoBa I'. T'. Xumus: xuura mis IpenojaBarens: y4eb.-MeTo.
nmocobue. - M., 2014.

9.  buonorus: B 2 1./ nox pea. H.B. Spsiruna. - M., 2007, 2010.

HnTepHET-pecypcnbl

www.class-fizika.nard.ru («KnaccHast mocka [yist T0603HATENBHBIXY ).
www.physiks.nad/ru («®u3uKa B aHUMALHIX» ).

www.interneturok.ru («Buieoypoku 1o npeaMeram mKoI5HOM IPOrpaMMbD» ).
www.chemistry-chemists.com/index.html (3.1ekTpoHHEIH KypHAT « XHMAKH UXAMHS ).
www.pvg.mk.ru (onmumnuana «[Tokopu BopoGseBsl ropsn»).

www.hemi.wallst.ru («Xumus. O6pazoBaTebHBIM CalT mis IIKOJIBHUKOB) ).
www.alhimikov.net (O6pa3oBaTebHBIN CAlT ISl KOMEHAKOB).

www.chem.msu.su (SnekTpoHHas GUOIHOTEKA IO XHMHH).

9.  www.hvsh.ru (xypaan « Xumus B mkosne» ).

10.  www.hij.ru (xypran « XuMus U KH3HBY ).

11. www.biology.asvu.ru (Best Guonorus. CoBpeMeHHast GHOJOTHS, CTATHH, HOBOCTH,
Ooubaroreka).

12.  www.window.edu.ru/window (ExuHoe okuO J0CTyIa K 06pa3oBaTeIbHBIM pecypcam
WurepHera no 6uosorun).
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHMSA JUCIHHUIIJIAHBI
KoHTpomns ¥ oOleHKa pe3ylIbTaTOB OCBOEHHUS IMCIUILTHHBI OCYIIECTBISETCS
NpenoJaBaTe/ieM B MPOLECCE MPOBEACHUS MPAKTHIECKHX 3aHATHH, TECTHPOBAHHS, a
TaKXK€ BBINOJHEHMS 00y JaroIUMICS HHINBHUIY AIbHBIX 3aaHUi.

PesyabTaThl 00ydenus

®opMbI H METOIbI KOHTPOJIS H
OIEHKH Pe3yJIbTaTOB 00y4YeHHs

MeranpeamerHbie pe3yJibTaThI:

OBJIAJICHHE YMEHUSIMHU ¥ HaBbIKAMH Pa3IMYHbIX BUIOB
II03HABATEIbHON JIEATENILHOCTH Ul M3YYEHHs pPa3HBIX
CTOPOH OKPY’KarOIEro €CTECTBEHHOT'O MHPAa;
IIPUMEHEHHE OCHOBHBIX METO/IOB MIO3HAHUS
(HabroeHus, HAydHOTO SKCIIEPUMEHTA) Ul M3ydEHHUS
Pa3sIUYHBIX CTOPOH €CTECTBEHHO-HAYYHOH KapTHUHEI
MHpa, C KOTOPBIMH BO3HHKAE€T HEOOXOJUMOCTH
CTaJIKMBaThCs B IPO(ecCHOHATBHOIM chepe;

YMEHHE ONpENENATh eI U 3aJa4¥ eSITE€IbHOCTH,
BBIOMpATh CPEACTBA VIS HX JOCTHIKEHHS HA IPAKTHKE;
YMEHHE HCIIOJB30BaTh pA3IMYHbIE HCTOYHHUKH JUIS
IIOJ[y4YE€HUSI  €CTECTBEHHOHAay4yHOW HH(pOpMaNUH U
OLICHMBaTh €€ [JOCTOBEPHOCTb M  JIOCTHIKEHHS
ITIOCTaBJIEHHBIX LIEJIeH U 3a/1a4;

IIpeameTHbIE pe3yabTATHI:

CcOpMHPOBAaHHOCTh NPEACTABIEHHHA O IIEJIOCTHOMN
COBPEMEHHOW €CTECTBEHHOHAYyYHOH KapTHHE MHpa,
IIPUPOJE KaK €AUHOM LIETIOCTHON CHCTEME, B3aMMOCBS3H
4eJoBeKa, MPHUPOABI M OOILIECTBA, MPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciTabax Bcenennoii;

BJIaJICHHE 3HAHUAMM O Haubolee BaXKHBIX OTKPHITHAX U
JOCTHXXEHHUAX B 00/1aCTH €CTECTBO3HAHMS, TOBJIMSABIINX
Ha 3BOJIIOIMIO NIPEACTABICHUH O MPUPOJE, HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

ChOPMHPOBAHHOCTh YMEHHSI IIPUMEHATh E€CTECTBEHHO-

Hay4HBIC 3HAHUA JUII OOBSACHEHHS OKPYXaIOIIUX
SIBJICHAM,  COXPaHEHUS  370POBbS,  OOECIECYECHHS
Oe3omacHOCTH XHU3HENEATEIHOCTH, OepexHoro
OTHOIICHHUS K IIpUpo/IE, panMoHaIEHOTO

NPUPOJONOIb30BaHHUs, a TaKKe BBINOJIHEHUS pOJIH
IrPaMOTHOT'O MOTPEOHUTEIS;

ChOPMHPOBAHHOCTD IIPE/ICTABIEHAN O HAYIHOM METO/IE
TO3HAHHs HMPUPOABI U CPEICTBAX H3yYEHHS METaMUpa,
MakpoMHpa H MHKPOMHMpA; BIIAJICHHE IPHEMAMHU
€CTECTBEHHO-HAYYHBIX Ha0roIeHuiA, OIIBITOB,
HCCIICIOBAaHUA U OLEHKH JOCTOBEPHOCTH IOJTyYEHHBIX
pe3yJIbTaTOB;

BIIQ[ICHUE NIOHATHAHBIM allllapaTOM €CTECTBEHHBIXHAYK,
NO3BOJIIOIIMM ~ [O3HAaBaThb MHp, Yy4YacTBOBATh B
AUCKYCCUAX MO eCTECTBEHHO-HAYYHBIM  BOIIPOCAM,
UCIIOJIb30BaTh PAa3IMYHBIE HCTOYHUKH HH()OPMAIUH IS
INOJATOTOBKH  COOCTBEHHBIX  paboOT,  KPUTHYECKH
OTHOCHTBCS K coobmenusm CMU, coxepxammum
Hay4YHYI0 UH()OpMAIIHIO;

Ilpencrasnenue u 3ammra, JOKIAI0B,
HHMBUIYJIbHBIX IIPOEKTOB B (hopMe
IIpe3eHTalui

IIpencraBienue u 3ammra, JOKIA0B,
HUHUBUIYAJIBHBIX IIPOEKTOB B popMme
Mpe3eHTaul

IIpencraBnenue u 3ammra, JOKIAI0B,
HWHIUBH/Ty AIbHBIX IIPOEKTOB B (hopMe
Mpe3eHTaIui

[IpencraBnenue u 3ammra, JOKIaI0B,
HHMBH/Y AJIbHBIX IIPOEKTOB B hopMe
IIpe3eHTalui

[IpencraBnenue u 3ammra, JOKIAI0B,
MHIMBUIyAJIbHBIX IIPOEKTOB B hopme
Mpe3eHTaluN

3amuTa MpakTHYEeCKHX pabor,
TECTUPOBAHHE.

Pemenue 3anaq, rectupoBanue.

Pemenwue 3anay4, 3ammra IpakTHYECKUX
pabor.

IIpencraBnenue u 3amura, JOKIAI0B,
HUHIUBUYAIbHBIX IIPOEKTOB B popme
Npe3eHTaui







