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PABOYAS ITPOI'PAMMA JUCHUIIVIMHBI ECTECTBO3HAHUE

IACIIOPT PABOYEMH INPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM
YYEBHOM JUCIHUIIIAHBI

1.1 O6sacTh NpUMeHeHHsI TPOTPAMMBbI

Pabouast mporpamma o001eo0pa3zoBaTeIbHON Y4eOHOW TUCIUIUIMHBI SIBIISETCS YaCThIO
IpOrpaMMbl MOATOTOBKHM CIEIUAIMCTOB cpeaHero 3BeHa B cooTBercTBUU ¢ DPI'OC 1o
cnenuanbHocTu CIIO 40.02.01«IIpaBo u opraHu3anusi CONMAJIBHOI0 odecrnedeHus»» 0a30BOM
noarotoBku, ykpynHeHHas rpynna  40.00.00 OpucnpyaeHuuss ¢ y4eToM COUHMAIbHO-
HKOHOMHYECKOTO PO

1.2 MecTo MUCHMIUIMHBI B CTPYKType NPOrpaMmbl NOATOTOBKHM CIENHAJNCTOB
Cpe/IHero 3BeHa:

OO6meo6pa3oBaTeIbHBIN UK, 0a30Bas JUCIUIUIMHA

1.3 Heanm u 3aaauyM AUCHHUILVIMHBI — TpeOOBaHHMS K Ppe3yJbTaTaM OCBOEHHS
AUCHUILIHHBI

Conepsxkanue mporpamMmsbl 0011e00pa3oBaTebHON YIeOHOW AUCIIUIUIMHBI HAPABICHO HA
JOCTHIKEHHE CIEAYIONINX LeJIeii:

o OCBOGHHE 3HAHMA O COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHE MHUpA H
METOJIaX €CTECTBCHHBIX HAayK;, 3HAKOMCTBO C HaWOOJiee BAKHBIMH HACSIMH W JTOCTHKECHUSMHU
€CTECTBO3HAHMUSI, OKA3aBIIMMU OIPEAEISIONIEe BIUIHNE HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

o OBJIaJICHUE YMEHUSMU MIPUMEHSTh MOJYyYCHHbIC 3HAHUS ISl OObSICHEHUS SIBIICHUN
OKPYKAIOIIero MUpPa, BOCIHPHUATHS WH(OPMALUK €CTeCTBEHHO-HAYYHOTO U MPOeCCHOHATBHO
3HAQUUMOT'O COJIEP)KaHUs; Ppa3BUTHE MHTEJUIEKTYalbHbIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHYECKOTO MBIIIJICHHUS] B X0/ MPOBEICHHS MPOCTEUIINX HCCIEIOBAaHUN, aHANIu3a SIBICHUH,
BOCTIPUATHS U MHTEPIIPETAIIUU €CTECCTBCHHO-HAYYHON NH(POpMAITUH;

J BOCTIUTaHHE YOEKICHHOCTH B BO3MOXXHOCTH TO3HAHWS 3aKOHHOW MPUPOABI U
WCIIOJIb30BaHUsl JOCTHKCHUN €CTECTBEHHBIX HAayK AJI1 Pa3BUTHUS IUBUWIM3AIMH U MOBBIIICHUS
KaueCcTBa KU3HH,

o MPUMEHEHNE €CTECTBEHHO-HAYYHBIX 3HAHUH B MPOGECCHOHATHHON JAeSTETFHOCTH
U TIOBCEIHEBHOM KHM3HU A oOecredeHus] Oe30MacHOCTU >KU3HENEATENIbHOCTH, TPaMOTHOTO
MCIIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBbS, OKPYKAIOLIEH Cpebl.

OcBoenue cojnepxanusi o0IIeo0pa3oBaTeIbHON YYeOHOUW AUCIUIUIMHBI 00ECIIeUrnBaeT
TOCTHKEHNE 00YJAIOIUMHUCS CIEIYIOIIUX Pe3yIbTaTOB:

JUIHOCTHbBIX?

L4 yCTOI\/'I‘-II/IBI)II\/'I HHTEPECC K UCTOPHUH U NOCTUIKCHUAM B 00JIaCTH €CTECTBEHHBIX HayK,
YYBCTBO I'opaOCTH 3a pOCCHﬁCKHe C€CTCCTBCHHBIC HAYKU;

L4 TOTOBHOCTL K IIPOAOJIZKCHHUIO O6p830BaHI/I$I, IOBBIIICHHIO KBaJ'IPI(bPIKaI.[PIPI B

n30paHHON MpPOo(deCcCHOHATBHOM JEATEeTPHOCTH C UCIMOJIb30BaHMEM 3HAaHMM B 00JacTH
€CTECTBEHHBIX HaYK;

. 00BEKTHMBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIMH B OOJIACTH €CTECTBEHHBIX
HayK JUIsl 4yeloBeKa W OOIIeCTBAa, yMEHHE HCIOJIb30BaTh TEXHOJOTMYECKUE IOCTHXKEHUS B
oOmact (pU3MKHM, XMMUHU, OHOJOTMM JJS TOBBIIIEHHS COOCTBEHHOIO HWHTEUIEKTYaIbHOTIO
pa3BUTHSA B BEIOpaHHON TPO(ECCUOHATILHON e TENbHOCTH;

° YMEHHE TPOaHATU3UPOBATh TEXHOTEHHBIE MOCIEICTBUS JIJIs1 OKPYXKAIOIIEH CPEIBI,
OBITOBOI W IPOM3BOJICTBEHHOM JE€ATEILHOCTH YETIOBEKA;

° TOTOBHOCTb CaMOCTOSITENIBHO J0OBIBaTh HOBBIC I Ce0sl €CTeCTBEHHO-HAYYHBIE
3HAHUS C UCTIONB30BAHUEM JIJISl 3TOTO JOCTYIHBIX HCTOYHUKOB MH(GOPMAITUH;

° YMEHHME YIPABIATH CBOEW IIO3HABATENBHOM  JIESITEIBHOCTBIO, IPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

° YMEHHE BBICTPAMBATh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHUS B KOMaHJE IO

PCHIICHUTO O6H.[I/IX 3aJ1a4 B obmactu C€CTCCTBO3HAHM,
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METANpEeAMETHDBIX:

L4 OBJIAICHUC YMCHUSAMHM W HABBIKaMHW Pa3JIMYHBIX BHUIOB MMO3HaBaTeIILHOM
ACATCIIBHOCTH JJI U3YUCHUA pa3HBIX CTOPOH OKPYXKAIOMIEro €CTCCTBEHHOI'O MHUPaA,
L4 IMPUMCHCHHC OCHOBHBIX MCTOAOB IIO3HAaHUA (Ha6J’IIOI[CHI/I$I, Hay4YHOI'O

AKCIEPUMEHTA) Ul M3YyYEHUS pPa3jIMYHbIX CTOPOH E€CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIIKMBATHCS B MPOPECCUOHANBHOM cdepe;

L4 YMCHHUE ONPCACIIATh LCIW WU 3aJadn ACATCIbHOCTU, BBI6I/IpaTI) cpe€acrBa ajid HUx
JOCTHUIKCHUS HA MTPAKTUKE,
L4 YMCHUC HCIIO0Jb30BaTh pa3indHbIC HCTOYHUKH JJIA MOJIy4CHUA

€CTECTBEHHOHAYYHOW HH(OpPMAIlMK U OLEHUBAaTh €€ JOCTOBEPHOCTb JMJIsi JOCTHIKEHHS
MMOCTaBJICHHEIX ILICICH U 3a]1ad;

NpeJIMeTHbIX:

. c(hOpMUPOBAHHOCTh MpEeACTaBICHUI 0 LETOCTHOU COBPEMEHHOU
€CTECTBEHHOHAYYHOM KApPTHUHE MHUpPA, MPUPOAE KAaK €IMHOMN LIEJIOCTHOW CHUCTEME, B3aMMOCBSA3H
YeN0BeKa, MPUPOIbI U OOIIECTBA;

. BJIaJICHUE 3HAHUSMU O HauOoJliee BaXKHBIX OTKPBITHIX U JOCTHXKEHHUSIX B 00JIacTH
€CTECTBO3HAHUS, OBJIMUSABIIMX HA 3BOJIIOLHIO MPEACTABICHUN O MPUPOJIE, HA PA3BUTHUE TEXHUKHU
U TEXHOJIOTHUH;

. c(OpPMUPOBAHHOCTh YMEHHUSI TMPUMEHSTh €CTECTBEHHO-HAYYHbIC 3HAHHS IS
OOBSICHEHUSI OKPYXKAIOIIUX SIBIICHUI, COXpaHEHUS 3[0pOBBs, oOecredeHus Oe30MacHOCTU
JKU3HENICSITENBHOCTH, Oepe’KHOTO OTHOIIIEHUSA K MpUpoJE, paLMOHAIBHOTO
MPUPOIONOIB30BaHUS, & TAK)KE BBITIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

. c(OpMUPOBAHHOCTh MPEJICTABICHU O Hay4HOM METOJIe MO3HaHUs MPUPOABI U
CpPEACTBAX M3YUYECHUS MEramupa, MaKpOMHpPa U MUKPOMHPA; BIAJCHUE NPHUEMAMHU €CTECTBEHHO-
HAy4YHBIX HAOJIOJCHUI, OIBITOB, HCCIEAOBAHUNM U OIEHKH JOCTOBEPHOCTH IMOJIYyUYEHHBIX
pe3yJIbTaTOB;

. BJIAJICHUE TIOHATHUHHBIM almnapaToM €CTECTBEHHBIX HAYK, MO3BOJISIIOIIAM
MO3HaBaTh MUP, YY4aCTBOBATh B IUCKYCCHSX MO €CTECTBEHHO-HAYYHBIM BONPOCAM, UCIIOJIb30BATh
pa3uyHble WCTOYHMKM HMH(POPMALMM MJIS TOJATOTOBKHM COOCTBEHHBIX paldOT, KPUTHUYECKH
OTHOCUTHCS K coobienusMm CMU, copepxamyM HayqyHYI0 HHPOPMAIIHIO;

. c(OpPMHUPOBAHHOCTh YMEHHUIl TMOHHUMAaTh 3HAYUMOCTH E€CTECTBEHHO-HAyYHOTO
3HAHUSL U1 KaXKJIOTO 4YeJOBEKa HE3aBUCUMO OT €ro npodecCHOHATBHON IesATeIbHOCTH,
pa3nuyath (akThl U OLIEHKH, CPAaBHUBATh OIEHOYHBIC BBIBOJIBI, BUJIETh MX CBSI3b C KPUTEPUSIMU
OLICHOK U CBSA3b KPUTEPHUEB C ONPEACIEHHON CUCTEMOM IEHHOCTEM.

1.4 KotnyecTBO 4acoB Ha 0CBOEHHME ITPOrPAMMBI I CUMIIIMHBI
MaxkcumanbHOi yueOHON Harpy3ku oOyuvaromerocst 175 gaca, B ToM 4yHce:
00s13aTeNIbHON ayIMTOPHOM yueOHOM Harpy3ku odydaromierocs 117 yacos;
CaMOCTOSITENIbHON paboThl 00yyaroIerocst 58 4acos.

2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUTLJIAHBI
2.1 O0beM yueOHOM JMCUHMILIMHBI M BU/bI Y4eOHOH padoThl

. Oo0bem
Bup yueOHoit padoTbl
4acoB

MaxkcumajibHasi yueOHasi Harpy3ka (Bcero) 175
O0s3aTes1bHAsA ayIMTOPHAsA yuyeOHas HArpy3Ka (Bcero) 117
B TOM YHUCIJIE:
MPAKTUYECKUE 3aHATUS 19
CamocrosiTesibHasi padboTa o0yuyaomerocs (Bcero) 58
IIpome:kyTouHasi arTectanusi B opme auddepeHIMpoBaHHOTO 3a4eTa




2.2 TemaTn4yecKkMid IUIAH U coJepkaHue YUeOHOH qucunninHbl «EcTecTBO3HAHME»

HaunmenoBanue
pa3iesioB U TeM

Conep:xxanue yueOHOro MaTepuaJia, MPpaKTu4ecKue padorsl,
CaMOCTOSITeJIbHAsE padoTa 00y4arIMuXCs

O0nLeMm
4acoB

1

2

3

Paznen 1®Pu3zuka

78

BBenenne

Conep:xanue yueOHOro MaTepuaJia

1

dusnka - (pyHIaMeHTaNIbHAs HayKa o rpupoje. EctecTtBeHHO-
Hay4yHBId METOJ II0O3HAHUA, €ro BO3MOXXHOCTH M TI'PaHULIBI
IIPUMEHUMOCTH.

EnvHCTBO 3aKOHOB IpPUPOABI M COCTaBa BEIIECTBA BO
Bcenennoii. OTKpbITHS B (PU3UKE - OCHOBA MPOTPecca B TEXHHUKE U
TE€XHOJIOTHH IIPOU3BOJICTBA.

Tema 1.1
Mexanuka

Conep:xanue yueOHOro MaTepuaJia

20

Kunemaruka. Mexanuueckoe nsmxeHue. Cucrema OTCYeTa.
Tpaexkropust nBuwxenus. Ilyrs. Ilepememenne. PaBHOMEpHOE
npsMonuHeiiHoe — aBwkeHue.  CkopocTtb.  OTHOCHUTEIBHOCTH
MEXaHUYECKOTO ABM)KEHUS. 3aKOH CIIOKEHUs ckopocted. CpenHsist
CKOPOCTb IIPH HEPAaBHOMEPHOM JIBHKEHUU. MIHOBEHHAs1 CKOPOCTb.
PaBHOyCKOpEHHOE  NPSIMOJIMHEMHOE  JBUJKEHHE. Y CKOpPEHHE.
CobosHoe najieHue Ted.

Jnnamuka. Macca u cwna. B3anmmoneiictBue Ten. 3aKOHBI
JuHamMuky. Cuibl B IpUpoJie. 3aKOH BCEMUPHOTO TSTOTCHMUSL.

3aKoHbl COXpaHEHMsI B MexaHuke. Mmmynbc Tena. 3akoH
COXpaHEHMs umnyibca. PeakTuBHOe nBWxeHue. MexaHuueckas
pabota. MomHocts. Mexannyeckas sHeprud. Kunermueckas
sHeprus. Kunermueckas sHepruss u pabora. IloTeHuumanbHas
SHEpPrusi B TPABUTALMOHHOM I0JIe. 3aKOH COXpPAaHEHHUS IOJHOMI
MEXAHUYECKON HEPTHUN.

Hemoncmpayuu

OTHOCHTEIBHOCTD MEXAHUYECKOTO JBUKEHHUS.

Bupl MexaHMUECKOTO ABUKEHHUS.

HNHepTHOCTH TEIL.
3aBUCHUMOCTb  YCKOpPEHUS
JIEUCTBYIOLLEH Ha TEIO.
PaBeHCTBO M MPOTUBOMOJIOKHOCTh HANpPaBIECHUS CUJ EHCTBUS U
IIPOTUBOAECUCTBHSI.

HesecomocTs.

PeakTBHOE IBM)KEHUE, MOJIENIb PAKETHI.

M3MeHeHre sHepTruy MPU COBEPILIEHUU pabOTHI.

Ilpakmuueckoe 3anamue

1. ViccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHSI OT Beca Tela.

T€1a OT €ro MaCCbhl U  CHIJIBI,

13

CamocrosiTesibHas padora

[TonroroBka nokianoB no Temam: «Martepusi, OpMbI ee ABHKEHUS
U CYLIECTBOBAHUSY;
«IlepBblii pycckuii akageMuk M.B. JIoMOHOCOBY.

Tema 1.2
OcHoBBI
MOJIEKYJISIPHOM
(u3uku u
TePMOAMHAMMKH

Conep:kaHue y4eGHOr0 MaTepuasia

15

MornexynsipHas ¢usznka. ATOMUCTHYECKAs TEOPHUs CTPOCHUS
BeulecTBa. HaOnrogeHust W OMNBITHI, MOJATBEP)KIAIOIINE aTOMHO-
MOJIEKYJIIDHOE CTPOEHUE BellecTBa. Maccsl U pasMepsl MOJIEKYIL.
TemroBoe IBMKEHHE YaCTHUI] BEIIECTBA. bpOyHOBCKOE IBHKCHHE.
WneansHelii 1a3. Temneparypa Kak Mepa CpeIHEW KHHETHYECKOU

10
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SHEPrUM YacTULl. YpaBHEHHE COCTOSIHUS UAEAIBHOrO ra3a. Mozeins
xkuakoctu.  [loBepxHOCTHOE — HATSDKEHME M CMayuBaHHE.
Kpucrannuueckue u amopgHbIE BEIIECTBA.

Tepmonunamuka. BuyTtpeHnnsis  sHeprus. PabGora wu
TEIUIOOTAa4a KaK CrnocoObl W3MEHEHHMs BHYTPEHHEH OSHEprum.
IlepBbIii 3aKOH TepMOAMHAMUKH. TemioBble MalIMHBI U HX
IIPUMEHEHHUE.

Hemoncmpayuu

JIBmxeHne 6pOyHOBCKHX YaCTHII.

Hudbdyzus.

SIBiEeHMS TOBEPXHOCTHOI'O HATSDKEHUS U CMAuYUBaHMUSL.
Kpucranmnsl, amopdHbie BeliecTBa, KUAKOKPUCTANINYECKUE Tea.
V3MeHeHne BHYTPEHHEHN HEPIUHU TEJl IIPU COBEPILIEHUHU padOThI.

CamocrosiTesibHasi padoTa

[TonroroBka nokiagoB 1o remam: «VckyccTBo u nporecc
no3HaHU; « DU3KKa U MY3bIKATbHOE HCKYCCTBOY.

Tema 1.3
OcHOBBI
JIEKTPOAMHAMUKH

Coaep:xaHnue yueOHOro MaTepHaJia

27

OnekTpocTaThka. B3aumojeilcTBue — 3apsiKEHHBIX — Tell
DIIeKTpUUECKH 3apsijl. 3aKOH COXPaHEHUsI IIEKTPUUYECKOTO 3aps/ia.
3akoH Kynona. DOnekTpocTaruueckoe IoJie, €ro OCHOBHBIE
XapaKTEPUCTUKU U CBSI3b MEXy HUMH.

[Toctrosiuubiii Tok. [locTosHHBIN anekTpudeckuii Tox. Cuna
TOKa, HAIpsDKEHUE, 3JIEKTPUYECKOe CONpoTHBiIeHHE. 3akoH Oma
JUTSL y4acTKa IEKTPUYECKOM LIeTIH.

MaruutHoe 1mone. MarHuTtHOe MoJie W €ro OCHOBHBIE
XapakTepucTUKu. JlelicTBUe MarHUTHOTO TOJS Ha MPOBOIHHUK C
TOKOM.  3akoH  Ammepa.  DJeKkTpoABUrareib.  SIBieHue
ANEKTPOMArHUTHON MHIAYKIUU.

Hemoncmpayuu

DnexTpu3anus Tel.

B3anMozeicTBre 3apsyKeHHBIX TEll.

HarpesaHue npoBOJHHUKOB € TOKOM.

OmneIT OpcTena.

B3aumopeicTBie NpoOBOJHUKOB C TOKOM.

JlelicTBME MArHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
Pabota snexkrpoaBurares.

SIBieHMe ANEKTPOMArHUTHOM UHIYKIIMH.
IlIpakmuueckoe 3anamue

1. COopka »IeKTpUYECKOW IIeMH, HW3MEpPEHUEe CHUJIbI TOKa |
HANpPsDKEHUS Ha €€ Pa3IMUHBIX y4acTKax.

18

CamocrosiTesibHas pabora

HOI[I‘OTOBKa pe(bepaTa o Teme: «Pu3ndecKue MCETOABI
HCCIICOJOBAHUA TaMATHUKOB UCTOPUHU, apXUTCKTYPhI U
HpOI/ISBe,Z[CHI/Iﬁ HCKYCCTBaA».

Tema 1.4
Koaeoanusa u

Conep:kaHue y4eGHOr0 MaTepuasia

(ep]

Mexaunueckue kKoinebanusa 1 BOJHBI. CBOOOIHBIE KOJIEOaHUS.




BOJIHBI

[lepuon, wactora W aMIumMTyga KosiebaHuid. ['apMoHMUYecKue
KosiebaHus. MexaHn4ecKkue BOJIHBI M MX BHJIbl. 3BYKOBbIE BOJIHBI.
VYAbTpa3ByKOBbIE BOJIHBI. YJIBTPa3ByK U €ro HCIOJIb30BAHHUE B
MEIMLIVHE U TEXHHUKE.

DNeKTpOMarHuTHeIe Konebanus ©  BOJHBL. CBOOOIHBIC
JJIEKTpOMarHuTHole  Konebanusa.  KomeOaTenbHBI  KOHTYP.
DNEKTPOMarHUTHOE MOoJe. DJIEKTPOMarHuTHble BOJIHBIL. CKOpPOCTH
AJIEKTPOMAarHUTHBIX BOJIH.

CseroBbie BOJHBL. Pa3BuTHE MpeACTaBICHUN O MPUPOJEC
cBeTa. 3aKOHBI OTPAXKCHMSI U ITPEJIOMIICHHUS CBETA.

JInn3pl. @opMysa TOHKOW JIMH3BI.

Hemoncmpayuu

Konebanus MaTeMaTHYECKOTO U MPYKMHHOTO MasiTHUKOB.
Pabota snekrporeneparopa.

W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.
PannocBs3e.

Pasnoxenne 6enoro cBera B CIEKTP.
Wutepdepenmys u audpaxus cBera.

OTtpakeHue U NpeIoMIICHUE CBETA.

OnTrueckue mpruoOopHI.

IIpakTHyecKkue 3aHATHS

1. 3y4enue xoneOaHMI MaTEeMAaTHIECKOTO MasTHUKA.
2. Nzyuenue untepdepeHinu u qudpaxiiuy CBeTa.

CamocrosiTesibHas padora

HOIIFOTOBKB. JOKJIaA0B I10 TEMaM: <<L[BGTOMy3HKa»; «DPu3nkKa B
COBPCMCHHOM LHUPKE»

Tema 1.5
J1eMeHThI
KBaHTOBOM

puzuku

Coaep:xaHnue yueOHOIro MaTepHaJia

(ep]

KBanToBbie cBoiicTBa cBeta. KBaHTOBas rumotesa Ilnanka.
dotornexTpudeckuit 3GHeKT.
®dwusuka atoma. Moaenu ctpoenust aroma. OnbsIT Pezepdopaa.
®du3nka aTOMHOTO fJipa W dJeMeHTapHbIX yacTull. CocTtaB u
CTPOE€HHME aTOMHOro sjapa. PanuoaktuBHOCTH. PagmoakTuBHBIE
W3JIY9CHHS ¥ UX BO3JICUCTBUE HA JKUBBIE OPTaHU3MBI.
Hemoncmpayuu
dotorpdexr.
DOTOIIIEMEHT.
N3nydenue nasepa.
JIuneliuaThie CIEKTPHI Pa3IMYHBIX BEIIECTB.
CUeTynK MOHU3UPYIOIUX U3Ty4EeHUN.

CamocrosiTesibHas padora

PabGoTta ¢ oOmopHBIM KOHCHEKTOM, COCTaBJICHHE TaOmuIlbl «Bumpl
CIIEKTPOB)

Tema 1.6
Bceaennas u ee
IBOJIIOL U

Conepxanue yq4eOHOro MaTeprasa

w

Crpoenue u pazsutue Beenennoi. Monenps pacmmpsromnencs
Bcenennoi.

[Ipoucxoxaenne ConHedHoil  cucteMmbl. CoBpeMEHHas
dbuznueckas KapTHHA MUpA.

CamocrosiTesibHas pabora

[ToaroroBka mokiana mo teme: «BrnusHue GU3NUECKUX MPOIECCOB
Ha COJIHEUHYIO CUCTEMY».

Paszgen 2. Xumus

48

BBenenune

| Conepxanue yuebHoro marepnaia

8




XuMuyeckass KapTUHA MHpa KaK COCTaBHAs 4YacTh €CTECTBEHHO-
HAyYyHOW KapTUHBI MUpa. Poiab XUMHHM B KU3HU COBPEMEHHOIO
obOmiectBa. IIpuMeHeHue IOOCTHKEHUH COBPEMEHHON XUMHHM B
rYMaHUTapHON cdepe IesATeNIbHOCTH 00IlecTBa. XUMHUYECKOe
cojepxanue ydeOHOM mucummuiuHbl «EcTecTBO3HaHuE» IpuU
ocBoeHnM cnernuanbHocted CIIO conuanbHO-3KOHOMUYECKOTO U
TYMaHHUTApPHOTO npoduei mpoheccuoHaIbHOI0 00pa30BaHMSL.

CamocrosiTesibHAsi padoTa 00y4a0IMXCst 1
PaboTa ¢ OnopHBIM KOHCIIEKTOM.
O01asi HeopraHu4yeckasi XMHMHs 27
Tema 2.1 Copaepxanue yueOHOro MaTepuaJia 3
OcHOBHBIE IIpenmer xumuu. BemectBo. AtoMm. Monekyna. XUMUYECKUH 2
TOHSATHS U 3aKOHBI | OJIeMeHT U (OpPMBI €ro cymecTBoBaHUs. [IpocThie W CIIOKHBIE
XHMHUH BEILECTBA.
Hemoncmpayuu
HaGop wmogeneii aromoB u Monekyl. M3mepeHue BeliecTsa.
OcHOBHBIE 3aKOHBI XHMHH. Macca aTOMOB H  MOJIEKYIL.
OTHOCUTENbHBIE aTOMHAs U MOJIEKYyJsipHass maccel. KommnuectBo
BemectBa. [locrostnHass ABoraapo. MonspHas Macca. 3akoH
ABorajipo. Monspablii 00beM ra3zoB. KonmuuecTBeHHbIE H3MEHEHUS
B XUMHH KaK YaCTHBIM ClIydail 3aKOHOB Tepexoja KOJTMYECTBEHHBIX
W3MEHEHUN B KadecTBeHHble. M. B. JloMoHOCOB - «mepBbIi
pPYCCKU yHUBEpCHUTET». MIumocTpanun 3aKkoHa COXpaHEHHsT MacChl
BEILECTBA.
CamocrosiTeibHAass padoTa 00y4Yal0mMXcst 1
Cocrasnenne Tabmuisl: «Knaccudukaius BENeCcTBy.
Tema 2.2 Copaepxanue yuyeOHOro MaTepuasa 3
IHepuonnuyecknii | OtkpeiTue Ilepuoanueckoro 3akona. [lepuoguueckas cucrema 2
3aKO0H M xumuyeckux anemeHtoB J[. WM. MengeneeBa. 3HaueHue
Ilepuonnueckas | Ilepuoanueckoro 3axona u [leproaudeckoil cCTEMbl XUMHUYECKHUX
CHCTEMA sanemenToB /J[. 1. MenneneeBa nnsi pa3BUTUS HAYKH M TOHMMaHUS
XUMHYECKHX XUMUYECKON KapTUHBI MUDA.
snementoB .M. | /1. . MenneneeB 06 00pa3oBaHUM U TOCYAAPCTBEHHOM MOJUTHKE.
MenaeneeBa Hemoncmpayusn
Pasnuunsie  ¢opmbr  [lepuoguueckoil  cHCTEMBI  XUMHUYECKUX
anemenToB JI.J1. Menseneena.
CamocrosiTeibHas padoTa 00y4al0IMXCs 1
IToaroroBka moknaxa: Ilpenmoceuiku oTkpeiTus [lepronnueckoi
CHUCTEMbI XUMHYECKUX SJIEMEHTOBY.
Tema 2.3 Ctpoenne | Cogep:xanue y4eOHOro Mmarepuaja 3
BellecTBa KoBasieHTHast cBsi3b: HemossipHas W nossipHas. MoHHas CBS3b. 2
KaTtnons! u annonsl. Metamnmnyeckas cBs3b. BogopoaHas cBsi3b.
Hemoncmpayuu
OOpasmpl  BEMIECTB W MaTepUANOB C Pa3UYHBIMU  THIIAMH
XAMHYECKOW CBSI3H.
CamocrtosiTeibHas padoTa 00y4al0IMXCs 1
[ToaroroBka nokiana no reme: «B3auMOCBA3b KPUCTALTAYECKUX
PEHIETOK BEHIECTB C PAa3JIMUHBIMU TUIIAMUA XUMUYECKOUN CBS3U.
Tema 2.4 Boaa. Conep:kanue y4eOHOT0 MaTepHuaJia 3
PacTBopsI Bona B mpupone, ObITY, TEXHUKE U Ha IPOU3BOJCTBE. DU3NYECKUE 2

N XUMHYECKHE CBOMCTBA BOABI. OHpeCHeHI/Ie BOJBbI. AFpeFaTHI)Ie
COCTOSIHUA BOJBI U €€ ICPECXOJbI U3 OAHOI'0 arp€raTHOr0 COCTOSAHUS
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B JIpyTO€.

Hemoncmpayuu

@u3MYECKUE CBOWCTBA BOJBL: TMOBEPXHOCTHOE  HATSXKEHUE,
CMadJHMBaHHUE.

CamocTtosiTe1bHast padoTa 00y4alIMXCs 1
BelnonHeHne MHAMBUAYAJIBHOIO MPOEKTa 10 TeMaM: «PacTBopbl
BOKpYT Hacy;
«Y cTpaHeHHe )KECTKOCTH BOJIbI HA IPOMBIIIJIEHHBIX
OPEANPUITHIX.
[ToaroroBka nokIaA0B 1o TeMaM: «Boja - HICTOYHUK KUZHW;
«Ponb BOJBI JT YETIOBEKa»
Tema 2.5 Conep:kaHue y4eOHOT0 MaTepuaJia 3
Xumuyeckue Xumnueckue peakuuu. [IoHATHE O XMMHUYECKOW peakuuu. TuIbl 2
peakuuu XUMHUYECKHX peakiuil. CKOpocTh peakuuu u (pakTopsl, OT KOTOPBIX
OHA 3aBUCHT.
emoncmpayusn
XVMMHUYECKUE PEAKIIUHU C BIJICICHUEM TEIIOTHI.
CamocrosiTeibHasA padoTa 00y4aomMxcst 1
Pabora ¢ OMOpHBIM KOHCIIEKTOM, COCTaBJICHHE TaOIUIBI «THIIBI
XUMHUYECKUX PEAKIUI»

Tema 2.6 Conep:xanue yueOHOTro MaTepHaJia 12
Knaccupurxanus - —
HEOPrAHHYECKHX Knaccugukanuss HeOpraHMYECKUX COCTUHEHUNH U UX CBOFICTBA. 8
coenHHeRHi B AX OKcubl, KUCIIOThI, OCHOBAHUS, Colu. HOHHTIEG 0 TUJPOJIU3E CONEH.

CcBOIiCTBA Cpena BOJHBIX pacTBOPOB COJIEH: KUCasl, HEUTpaJibHas, IIeJI0YHasl.

Bonopoansrii nokazarens pH pactBopa.
Mertamner. O0mme puzndeckne 1 XUMHIECKUE CBOMCTBAa METAJIIIOB.
Hemerannel. OOmias  XapakTepUCTHKa TJIABHBIX  MOJTPYIII
HEMETAJVIOB HAa MPUMEPE TalOreHOB. BakHehmme coeauHeHUS
METAJJIOB M HEMETAJUIOB B IPHUPOAE U  XO3AHCTBEHHOU
JeSITEIbHOCTH ~ YeJIOBeKa. Metanasl M CIJIaBBl  Kak
XyJIOKeCTBEHHbIM  Marepuan. CoeAMHEHUsT METaUIOB  Kak
COCTaBHas  4YacThb  CPEACTB  H300pa3UTENBHOTO  HCKYCCTBA.
Hemeramnsl M WX COEIMHEHHMS KaK COCTaBHash 4YacTb CPEICTB
M300pa3uTEIbLHOrO UCKYCCTBA.
Hemoncmpayuu
B3aumopeiicTBue MeTanIoB ¢ HeMeTaulaMu (LIMHKA C Cepoii,
QIIOMUHUS ¢ HOJOM), pacTBOpaMM KHUCJIOT M Imenodeld. ['openue
MeTaJlIoB (LIMHKa, JKeye3a, MarHus) B kuciaopoje. Bzaumopeiicrsue
a30THOM M KOHUEHTPUPOBAHHOM CEPHOW KHUCJIOT C MEIbIO.
BoccranoBuresnabHbIe CBOMCTBA METAILIOB.
IIpakTH4eckue 3aHATHA
1. Onpenenenue pH pactBopa comnei.
2. BzaumojeiicTBHE METAJJIOB C PACTBOPAMH KHUCJIOT M COJIEH.
CamocrosiTeibHAas padoTa 00y4yaomMXcs 4
[TonroroBka noxnana nmo reme: «BiusHue XMMUUYECKUX BEIIECTB Ha
O30HOBBIM CJIOM 3eMiiM»; cocTaBiecHHe TaOIuIbel «BaxHeinme
CILJIaBbl METAJIJIOBY.

Oprannyeckasi XuMust 12

Tema 2.7 Conep:xxanue yueOHOro MaTepuaJia 8
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Opranunyeckue
coeJUHEeHHU

OcCHOBHBIE  TIOJIOKEHUS ~ TEOPUM  CTPOEHUS  OPraHUYECKUX
coemnHeHU. MHOTOOOpa3ue opraHudeckux coearHeHuit. [lonstue
U30MEPHH.

VYrneBonoponsl. IlpenenbHble W HENpenenbHbIE YTIEBOAOPOMBI.
Peaxnus [OJIUMEpU3ALUH. [Ipuponusie HUCTOYHUKU
YTJIEBOJOPOAOB. YTIJIEBOJOPOJABl KAK OCHOBAa MEXIYHAapOIHOIO
COTPYAHMYECTBAa W BAXHEHIIUMH HMCTOUYHUK  (OpMUPOBAHUS
oromxera PO.

Kucnoponconepkaiue opranudeckue euiectBa. IIpencraBurenu
KHCIJIOPOJCOACPKAIMX OPraHUYECKUX COCIMHEHHUN: METUJIOBBIN U
STWIOBBIM CIUPTHI, IJIMLEPUH, YKCyCHas KucioTa. JKupbl Kak
CJIOKHBIE 3(PUPBHL.

AJIKOTOJIM3M U €r0 OTPaKEHHUE B MPOU3BEACHUSX XY/10°)KECTBEHHOMN
JUTEPaTyphl U U300pa3UTEIHLHOTO UCKYCCTBA. YTJEBOJBI: TIIIOKO3a,
Kpaxmall, LeJUT0JI03a.

A3zoTcoaepikainue OpraHUYEeCKHe COEIMHEHUSI. AMUHBI,
AMHHOKHUCIOTHI, Oenku. CtpoeHune M Owmonormyeckas (QyHKIUSA
OEJKOB.

Hemoncmpayuu

[Tonyyenne OSTUIIEHA HW €ro B3aMMOJCHCTBHE C PAcTBOPOM
nepMaHraHata kanus, 6pomHoii Bojoii. KauecTBeHHas peakius Ha
riuuepu. L{BeTHble peakuuu OeIKoB.

[Inactmaccel 1 BonokHa. [loHATHE O MIacTMaccax M XMMHUYECKHUX
BOJIOKHax. HaTypanbHble, CHHTETUYECKHE U HCKYCCTBEHHbBIE
BOJIOKHA. [IpuMeHeHne nonumepoB B NPUKIAAHOM U KJIACCUYECKOM
M300pa3UTEIbHOM UCKYCCTBE.

Pas3nuuHble BUJIBI IJIACTMACC U BOJIOKOH.

CamocrosiTesibHas padora

HOJIFOTOBK& JOoKJiaga: I/ICTOpI/Ifl BO3HHUKHOBCHUA U PA3BUTHA
OpFaHquCKOﬁ XHUMHH.

XuMud ¥ ;KU3Hb

Tema 2.8
Xumus "
OPraHu3M
Yyejl0BeKa
Tema 2.9
Xumus B ObITY

Coaep:xanue yue0HOro MaTepuaJia

(o3}

XuUMHS ¥ OPraHU3M YeJIOBEKa. XUMUYECKUE FJIEMEHTHI B
opraHusme yenoBeka. OpraHu4ecKkrue U HEOpraHMYECKHEe BEIEeCTBRA.
OCHOBHBIE )KU3HEHHO HEOOXOIMMbIEC COSTMHEHUS: OCIIKH,
YIJIEBOJIBI, )KUPBI, BATAMHUHBI. YTJIEBOJIbI - TTIAaBHBIM HCTOYHUK
SHEPTruu opranu3ma. Poib )KUpoB B opraHuszMe. XOJECTEPUH U €T0
pOJIb B 3J0pOBbE YelIOBEKa. MUHEpAJIbHBIE BELIECTBA B MPOAYKTAX
MATaHus, MUIIeBbie 100aBku. COanaHCUPOBAHHOE MTUTAHUE.

Xumus B ObiTy. Boma. KauecTtBo Bombl. Moromue M 4YuCTAILINE
cpenctBa. [IpaBuna 6e3omacHO pabOTHI CO CpeACTBaMU OBITOBOM
xuMuu. Ponp XMMHUYECKMX 5SJIEMEHTOB B JKU3HU PACTEHUHU.
VY nobpennsi. XMMHYECKUE CPEICTBA 3aIIUTHl PACTECHUH.

CamocrosiTesibHas padora

ITonroroBka noxianoB: «HexBaTka IpoaOBOIBCTBUS KaK
rio0anbHas mpobieMa 4eI0BeUYeCcTBa U ITyTH €€ PeLICHUS;
«CpencTBa rUTHEHBl HA OCHOBE KUCIIOPOJICOAEpKAIINX
OpPraHUYECKUX COeIMHEHUN; «JlepuuT 6enka B MUIIEBBIX
IPOAYKTaX U €ro IpeoI0JeHNE B paMKax I100aabHON
IIPOJIOBOJILCTBEHHON IPOrPaMMBD».

Pa3pen 3. buoaorus

49

Tema 3.1

| Conepxanue yuebHoro marepnaia
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buoaorus —
COBOKYITHOCTh
HAaYK 0 ’KUBOH
npupoae. Meroabl
HAYYHOTI'0
NO3HAHMS B
onosiorumn

JKusas npupona Kkak 00bEeKT U3yueHHst OMoJI0ruu. MeTo bl
UCCIICIOBAHHMSI XKUBOW TIPUPOJIBI B OMOJIOTHH. Y POBHU OpPTaHU3AINH
*u3HU. JKuBas mpupoja Kak 00bEKT U3y4eHUs OMOIOTuU. MeToIbI
UCCIICIOBAHHS XKHUBOU TPUPOJIBI B Onosiorun. OrnpeeieHue Ku3Hu
(c mpuBJICUEHHEM MaTepHalia U3 pa3aeioB GU3UKUA U XUMHUH).
YpOBHM OpraHU3alUH KU3HU.

Hemoncmpayuu

YpOBHH OpraHU3alluy KU3HU. METOIbI ITO3HAHMSI KUBOW TIPUPOJIBI.

CamocrosiTeibHas padora

PaGota ¢ OHOpHBIM KOHCHEKTOM IO TE€ME YpPOKa, COCTaBJIECHUE
TabauIBl «MeTo/1bl HCCIICAOBAHMS JKUBOU IPUPOIBIY.

Tema 3.2
Kierka

Conep:kanue y4eOHOT0 MaTepuaJa

15

Hcrtopust mzydyeHus KieTKM. OCHOBHBIE IIOJIOKEHHUS KIETOYHOU
teopun. Kierka - cTpykTypHO-(pyHKIIMOHAIbHAS (dJIEMEHTapHAs)
€IMHULA )KU3HU.

Crpoenue kinetku. [IpokaproThl 1 3yKapuOTHI - HU3IINUE U BBICILINE
KJIETOYHBbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI
KJIETKU 9yKapuoT.

Knerounoe sgpo. @yHkuus sapa: XpaHEHHE, BOCIPOU3BEIECHUE U
nepesavya HaclleJICTBEHHOW MH(pOpMaLUH, PETyIslus XUMUYECKON
AKTUBHOCTH KJeTKU. CTpyKTypa U GYHKLHUU XPOMOCOM. AyTOCOMBI
1 TI0JIOBBIE XPOMOCOMBI.

buonoruueckoe 3Ha4eHUE XMMUYECKHUX 3JIEMEHTOB.
Heopranuueckue BemiecTBa B COCTaBe KJIETKHU. Posib BOJbI Kak
pPacTBOPUTEIIS U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEN Cpelbl
OpraHu3MOB. YTJIEBOBI U JIUIUbI B KIETKE.

Crpyktypa u Ouonoruyeckue ¢yHkiuuu OenkoB. CrpoeHue
HYKJIEOTHUJIOB M CTPYKTypa NoJuHyKieoTHAHbIX mened JHK wu
PHK, ATO®.

Bupycel u Oakrepuodaru. HekneTrouHoe cTpoeHHE, >KU3HEHHBIH
UK ¥ €ro 3aBUCHUMOCTh OT KJIETOYHBIX ()OPM KHM3HHU. Bupychl -
BO30yauTeNM  MH(EKIUMOHHBIX  3a00JeBaHMil; TOHsATHE 00
OHKOBUpycax. Bupyc wummyHonepuuura uenoBeka (BUY).
[Tpodunaktuka BUU-undexum.

Hemoncmpayuu

Crtpoenue monekynbl 0enka. Ctpoenue monekynsl JJHK. Ctpoenue
KIIETKU.

CtpoeHue KIeTOK NMPoKapuoT U 3ykapuoT. CTpoeHue BUpyca.
IIpakT4yeckue padoThI

1. HabGnroneHue KJIE€TOK paCTeHUH U JKUBOTHBIX MOJ MUKPOCKOIIOM
Ha TOTOBBIX MUKPOIPENapaTax U UX OMUCAHUE.

2. CpaBHEHUE CTPOCHHUS KIIETOK PACTCHUH W KUBOTHBIX.

10

CamocrosiTesibHas padora

ITonroroBka noknana: Micropust v pa3BUTHE 3HAHUM O KJIETKE.

Tema 3.3

Coaep:xanue yueOHOTro MaTepHaJia
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Opranusm

Opranusm - enuHoe 1enoe. MHorooopasue oprann3zmoB. OOMeH
BEIIIECTBOM U DHEPIHei ¢ OKpYyKarollel cpeoi Kak Heo0Xoaumoe
YCIIOBHE CYIIECTBOBaHMS KHUBBIX cucTeM. CriocoOHOCTH K
CaMOBOCITPOU3BEICHHUIO - OJTHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX
OopraHu3MoB. [lesieHne KIeTKU - OCHOBA POCTa, pa3BUTHS U
pa3MHOkeHus opranu3mMoB. becnonoe pazmuoxenue. [Tonosoii
IIPOLIECC U MOJIOBOE pa3MHOKeHHE. OII0OA0TBOPEHNUE, €T0
OuoIoruuecKoe 3Ha4eHUe.

[Tonsitne 00 WHAMBUAYAJILHOM (OHTOTEHE3), AMOPHUOHAILHOM
(amOpuorenes) u MOCTAMOPHUOHATILHOM Pa3BUTHH.
WuauBuayalbHOE  pa3BUTHE 4EIOBEKA M €r0  BO3MOXKHbBIE
HapYIICHHUS.

OO01me mpeacTaBIeHHs O HACIEACTBEHHOCTH H N3MEHYHUBOCTH.
['eHeTnyeckasi TEpPMUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH
HacsenoBanus. HacnenoBanue npusHakoB y yenoBeka. [1onoBeie
xpomocombl. CLETJIEHHOE C [T0JIOM HaclieI0BaHUE.
HacnencrBenHsie 00JI€3HU YEIOBEKA, UX IPHYUHBI U
npodunaktuka. CoBpeMEHHbIE PEACTABICHUS O TEHE U TEHOME.
['eneTnyeckue 3aKOHOMEPHOCTU M3MeHYNBOCTU. Knaccudukarus
¢bopM U3MEHYMBOCTU. BinsiHUEe MyTareHoB Ha OpraHU3M YeJIOBEKa.
[Ipenmer, 3a1auu 1 METOABI CeNleKIMU. | eHeTnyeckue
3aKOHOMepHOCTH cenekuuu. Yuyenue H. M. BaBunosa o nenrpax
MHOT000pPa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHIA.
buorexHnosnorus, ee TOCTHKEHUS, IEPCTICKTUBBI Pa3BUTHUSA.
Hemoncmpayuu

OOMeH BelIecTB M TPEBpAILCHUS JHEPrUU B KieTke. JleneHue
KIeTKh (MUTO3, Meito3). CrnocoObl 0ecronoro pa3MHOKEHHS.
OmnooTBOPEHNE y pacTeHUW W KUBOTHBIX. MHamBHIyanbHOE
pazBuTtMe opraHuzMa. HacnencTBeHHble OOJNI€3HH  YeNOBEKa.
Bnusinue QJIKOTOJIN3MA, HapKOMaHUH, KypeHus Ha
HaCJIEICTBEHHOCTb.

MyTtauum. Moaudukarronaas W3MEHYUBOCTb. [HenTpsl
MHOTOOOpa3usi ¥  MPOUCXOXKIACHHUS  KYIbTYPHBIX  PacTCHHIA.
UckycctBennslit oT60p. VMccnenoBanus B 001aCT OMOTEXHOJIOTHH.
IIpakTH4eckne 3aHATHA

1. Pemienue arneMeHTapHbIX FT€HETUUECKUX 3a/1a4.

2. AHanu3 ¥ OIleHKa dTUYECKUX ACTIEKTOB Pa3BUTHUS HEKOTOPBIX
HUCCIIENOBAHUI B OMOTEXHOJIOTUH.

CamocrosiTeibHas padora

[ToaroroBka noknana: «Cpeabl 0OUTaHUS OPraHU3MOB: TPUUYHUHBI
pazHOOOpaszus»;

ITonroroBka nmpesentanmii no reme: «/JHK — HOcuTens
HACJIEICTBEHHOW MH(MOPMaLIUN».

Tema 3.4

Conep:xaHue y4yeOHOro MaTepuaJia
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Bun

DBOIIOLIMOHHAS TEOPUS U €€ POJib B (POPMHUPOBAHUN COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa. Bua, ero kputepuu.
[Tonmynsiuust Kak CTPYKTypHasi €AMHMIIA BUJA U SBOJIIOLIUH.
Cunretndeckas Teopus sBosonnn (CTI). JIBmwxkyrue cribt
sBOJIIOLIMU B cooTBeTcTBUU ¢ CTD.

ycroiuuBoro pa3utus omochepsl. [IpuuuHbl BHIMUPAaHUS BHIIOB.
buonoruueckuii mporpecc 1 OMOIOTUYECKHIA perpecc.

['MnoTe3bl MPOUCXOXKIACHUS )KUZHM. Y CIIOKHEHHE KUBBIX
OpraHM3MOB Ha 3eMJIE€ B IIPOLIECCE IBOIIOLUHU. AHTPOIIOI€HE3 U €r0
3aKOHOMEpHOCTH. Jloka3aTenbcTBa POACTBA YEIOBEKa C
MJICKOTUTAIOIIUMU KUBOTHBIMU. JKOJIOTHYECKHE (DAKTOPHI
AHTPONOTeHe3a: YCI0KHEHUE MOMYISIUOHHON CTPYKTYPhI BUJIA,
M3rOTOBJIEHUE OPYAUN TPYAQ, IEPEXOJ OT PACTUTEIBHOTO K
CMEIIaHHOMY THUITy [IUTaHUs, UCIOIb30BaHue orud. [losBienue
MBICJIUTENIHON 1€ATEIbHOCTH U YWIEHOPA3/1eJIbHON peyn.
Pesynbrarel sBomroruu. CoxpaHeHHe MHOrooOpasusi BHIIOB Kak
OCHOBa

[TpoucxoxaeHne 4eI0BeUYeCKUX pac.

Hemoncmpayuu

Kputepun Buma. Ilomymsiiusi - CTpyKTypHas eIWHUIIA BHJA,
€IMHHULIA BOJIOLIUH.

JBwxymue cuiibl 3BOJONNH. BO3HMKHOBEHHME M MHOTrooOpaszue
MPUCTIOCOOeHU Yy opraHu3MoB. Penkue M ucuesaromiue BUIBL.
JBr>KyIliMe CHIIbI aHTPOITOrEHE3A.

[TpoucxoxaeHne 4enoBeKa U YeI0BEYECKUX pac.

IIpakTHyeckune 3aHATUSA

1.Onucanue ocobeli Buaa no MophoIoruiecKkoMy KpUTEPHUIO.
2.AHanu3 U OlIEHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOKIACHUS KU3HU.
3.AHaIM3 W OLEHKa Pa3jIu4HbIX THUIOTE3 MPOUCXOKIACHUS
YyeJI0BeKa.

CamocrosiTesibHas padoTa

ITonroroBka noxi1agoB 1o TeMaM: « [lonmynsanus kak equHULA
OMooruuecKom 3BoounY; «llomynanus Kak 3KoJorudeckas
enuHuIa»; «CoBpeMeHHbIE B3IIIAAbI HA OMOJIOTHYECKYIO
3BOIIOLINIO; «COBpEMEHHBIE B3IUISAIbl HA TPOUCXOXKIECHUE
YEJIOBEKA: CTOJKHOBCHUE MHEHUI.

Tema 3.5

Conep:xxanue yueOHOro MaTepuaJia

13

14




IKOCHUCTEMBI

[IpeaMer u 3a1a4u SKOJIOTHH: YYCHUE 00 IKOIOTUIECKUX
(dakTopax, yaeHHe 0 COOOIIECTBAX OPTaHU3MOB, YUYCHHE O
ouocdepe.

Okonornyeckne  (HakTopel, OCOOEHHOCTH WX  BO3JCHCTBUS.
OKkojnoruyeckas XapaKTepUCTHKA BUJA. [lonstue 00
IKOJIOTHYECKUX cucTeMax. Llemu mutanus, Tpoduveckue ypoBHHU.
buoreonieHo3 kak 9kocuctema. buochepa -  rmobanpHas
skocucreMa. Yuenue B. M. Bepranckoro o 6uocdepe. Posb kuBbIX
opranuzMoB B O6uocdepe. buomacca. buonoruueckuii KpyroBopot
(Ha mpumepe KpyroBopora yrieposna). OCHOBHBIC HarpaBJICHUS
BO3JCUCTBUS  denoBeka Ha  Ouochepy.  Tpancdopmarus

€CTECTBEHHBIX AKOJIOTUYECKUX CHUCTEM. OcoOenHoctu
arpo’KOCUCTEM (arporeHO30B).

Hemoncmpayuu

Okonorudyeckue (GakTOppl W WX BIMSHHEC HAa OpPraHU3MBEI.
MexBHUI0BbIE OTHOIICHHUS: napasuTU3M, XHUIIHUYECTBO,

KOHKYpEHIIUs, CUMON03. SIpyCHOCTh PacTUTEIHHOTO COOOIIECTBA.
KpyroBopor yriepoma B Ouocdepe. 3anmoBeIHUKH U 3aKa3HUKH
Poccumn.

IIpakTHyeckue 3aHATHS

1. CocraBrneHue cxeMm IMepelaydl BEIIECTB W HHEpruu (uenen
TIATAHUS).

2. CpaBHHUTENbHAsT XapaKTEPUCTUKA TMPUPOTHBIX OSKOCUCTEM U
arpo’KOCUCTEM CBOEH MECTHOCTH.

3. Pemenne sKo10rn4ecKkux 3aau.

4. AHanu3 W OIlEHKa IIOC/IENCTBUIl COOCTBEHHOH AEITEIHLHOCTU B
OKpYXarollel cpeie, MIOOAIbHBIX 3KOJOTHYECKHX MpoOJieM H
IIyTEeN UX pELICHMUS.

IKCKypCHH

5. MmuorooOpa3ue BuaoB. Ce30HHBIE H3MEHEHHUS B MPHUPOJIE
(oxpecTHOCTH npodeccuoHaIbHON oOpa3oBaTenbHON
OpraHU3aIlyN).

6. EcTecTBeHHbIE M HMCKYCCTBEHHBIE SKOCHUCTEMBI (OKPECTHOCTHU
podeCCHOHAIBHON 00pa30BaTEeIbHON OpTaHU3aIl¢).

CamocrosiTesibHas padora

IToaroroBka nokianos no remam: «B.M. BepHaackuii u ero yueHue
0 buoceper; «OxpyxKaroias yeIoBeKa Cpe/ia U €€ KOMIIOHEHTHI:
pa3MyHbIE B3I/l HA OJTHY

poOIeMy».

Bcero

175

15




3 YCJIOBUS PEAJIM3ALIUU TPOTPAMMBI JUCHUTIJIMHBI
3.1 TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eciedeHn 1o

Peanu3amust mporpamMmbpl TUCHUIUTMHBI TpeOyeT HAMMUYUsSl Y4eOHBIX KaOMHETOB (DM3HKH,
XHMUH, OMOJIOTUH

O6opynoBanne yaeOHBIX KAOMHETOB:

. M0CAI0YHbIC MECTA IO KOJIMYECTBY O0YUaIOIIHXCS;

. pabouee MeCTO IpenogaBaTes;

. HarJBSIIHBIC 1OCOOMST (KOMIUIGKTHI Y4eOHBIX TaOJMIl, TUTAKaTOB, TOPTPETHI
BBIJIAIOIINXCS YUEHBIX B 00J1aCTH €CTECTBO3HAHUS H T. I1.);

. 9KPaHHO-3BYKOBBIC TIOCOOUS;

. KOMILIEKT 3JICKTPOCHAOKEHHSI KaAOMHETOB;

TexHuueckue cpencTBa 00ydeHus:

. JEMOHCTpAIIMOHHOE 00OpynoBaHue (0OOIIero Ha3HAYEHUS UM TEMAaTUYCCKUE
HaOOpHI);

. KOMIIBIOTEP C  JIMICH3WOHHBIM  MPOTPAMMHBIM  OOECIICYCHHEM W
MYJIbTHMEIHAIIPOCKTOP;

O6opynoBanue 1a00paTopuu U pabOUnUX MECT JIA0OPATOPHH:

. naboparopHoe ob6opyaoBaHue (00IIEro Ha3HAUYEHHUS U TeMaTH4ecKHe HaOOpbl, B
TOM YHCJIE JUI TOCTAaHOBKH JIEMOHCTPAIIMOHHOTO U YYEHHUYECKOTO IKCIIEPUMEHTA, PEaKTHBHI);

. BriTsokHOM miKad

. CymunpHbIi mkad

. MHuUKpOo1ab0paTOpuu ISl XUMUYECKOTO SKCIIEPUMEHTA

. Mukpockons!

. Habop npenapaToB U3 MUKPOOPTaHU3MOB

3.2 UnpopmanuoHHoe odecriedeHrne 00y4YeHust
PEKOMEHAYEMAS JIUTEPATYPA

JJis1 cTy1eHToB

1. Caenko, O. E. EcrectBo3nanue [Tekct]: yuel.-mpaktuy. mocodue / O. E. Caenko, O. B.
Jlorsunenko, C. C. byposa. - Mocksa: KHOPYC, 2021. - 242 c. - (CIIO. TOII-50).

2. Caenko, O. E. EcrecTBo3HaHue [DNeKTpOHHBIN pecypc]: yued.-mpakTud. mocooue / O. E.
Caenko, O. B. Jlorsunenko. - MockBa:KHOPYC, 2021. - 242 c. - (CITO. TOII-50). —- BOOK.RU

3. Crpenpauk, O. H. EcrtectBo3Hanme [DnekTpoHHBIA pecype]: y4ued. mocodme / O. H.
CrpenbHuk. — M.: FOpaiir, 2021. — 223 c..- ObC «¥Opaiit».

4. Camoiinenko, I1. Y. EctectBo3nanne. ®usuka [Tekct]: yuebnuk / I1. K. Camoitnenko. -
M.: U1] "Axanemus, 2020. — 336 c.

5. Ponuonos, B. H. ®usuka [Onextponssiii pecypc]: yued. mocodue / B. H. Pognonos. —
Mocksa: FOpaiit, 2020. — 202 ¢. — (I10). — 9BC IOpaiit

6. EctectBo3nanme. Xumus [Tekcr]: ydeOnmk / mom pen. [aopmensna O.C.— U]
«Axagemus», 2017, 19. - 272 c.

7. Tabpuensn, O. C. Xumust: TecTsl, 3a1aun u ynpaxuenus [Tekct]: yaed. mocodue / O. C.
["a6puensu, I'. I'. JIbicoBa. - 3-e uzn., crepeorurn. — M.: U1 "Akagemus", 2016. - 336 c.

8. EctectBo3Hanme. Xumus [DIeKTpoHHBIA pecypc]: yueOnuk / mox pen. ['abpuensua O.C.
- UL «Axagemusy, 2020. - 272 ¢. — ObC «AkageMus».

9. [Mapmryruna, JI. A. bruonorus. EcrecrBo3nanue [Tekcer]: yaeOnuk / JI. A. IapmryruHa. -
2-e u3., crepeotu. - Mocksa: U1 "Axagemus", 2020. - 352 c.

10. ITapmryruna JI. A. bwuonorus. EcrtectBosmamme [Dnekrtponublii pecypc] / JI. A.

[Mapmrytuna. - 2-e uza. usganue. — Mocksa: Akanemus, 2020. — 352 c. — 9bC Akanemus
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11. buonorus [DnekTpoHHBIN pecypc]: yueOHuk u npaktukym / B. H. Speirun [u ap.]; non
pen. B. H. fpeiruna. — 2-e uzn. — M.: [Opaiir, 2019. — 453 c. — O3BC «Opaiit».

J1s npenogasareiei

1. ®enepanbubiii 3akoH 0T 29.12.2012 No 273-®3 «OO6 obOpazoBanuu B Poccuiickoii
Denepauun.

2. [lpukaz MunucrepctBa oOpazoBanus W Hayku P®D ot 17.05.2012 Ne 413 «OO6
YTIBEPXKICHUH (eAepaTbHOrO TOCYAapCTBEHHOTO0 00pa30BaTENbHOTO CTaHAApTa CPEIHETO
(momHOTO) 00ITIETO 00pa30BAHUS Y.

3. [Ipukaz MunuctepcTBa oOpazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHnH n3MeHeHui B [Ipuka3z MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparuun
ot 17.05.2012 Ne 413 «O06 ytBepxaeHun (heaepaabHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeAaHero (MOJHOTO) 00IIero 00pa3oBaHUs».

4. Ipuka3z MunoOpuayku Poccun ot 31.12.2015 Ne 1578 «O BHeceHMM U3MEHEHHH B
denepanbHbI TOCYAAPCTBEHHBIN 00pa30BaTeIbHBIA CTaHIAPT CpeAHero oOuiero odbpazoBaHus,
YTBEPXKACHHBIN MprKa3zoM MuHuctepcTBa oopazoBanus U Hayku Poccuiickoit @enepauyu ot 17
Mas 2012 r. Ne 413»

5. [IpumepHast ocHOBHasi 0Opa3oBareiibHasl IporpaMma CpeHero ooiiero oOpa3oBaHus,
onobpeHHas peunieHueM (eneparbHOro y4eOHO-METOAMYECKOro OOBEAMHEHUS M0 OO0IIeMy
o0pa3zoBanuto (mpotokon oT 28 urons 2016 r. Ne 2/16-3).

6. [Tucemo /lemaprameHTa rocynapCTBEHHOW IMOJUTUKUA B cepe MOArOTOBKU pabouux
kagpoB u JIIIO MunucrepctBa obOpa3zoBanus u Hayku P®D ot 17.03.2015 Ne 06-259
«PexoMeHIaluu O OpraHU3alMK MOJIYYeHHUs CpeqHero obmiero oOpa3oBaHUs B TMperenax
OCBOCHHS 00pa3z0oBaTEIbHBIX MPOTPAMM CPEIHEro MpodeccHoHAIBHOTO 00pa3oBaHus Ha 0aze
OCHOBHOTO 001Iero oOpa3oBaHHs € y4eToM TpeOoBaHHi (enepaabHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M IOJy4aeMOH NPOPEecCHd WU CIEHUAIBHOCTH CPEIHEro
npodeccnoHaNTbHOTr0 00pa30BaAHUY.

7. Uneun B.A., Kyapssues B.B. Vcropust u merononorus pusuxu. - M., 2014.

8. I'abpuensan O. C., JlpicoBa I'. I'. Xumus: kHura aias npenojaBaress: ydeO.-MeTo.
mocobue. - M., 2014.

9. buomnorus: B 2 1. / moxa pexn. H.B. Spsiruna. - M., 2007, 2010.

HNurepHer-pecypcsl

1. www.class-fizika.nard.ru («KnaccHas gocka 1ist TF0003HATEIBHBIXY).

2. www.physiks.nad/ru («®wu3rka B aHUMAIHAX»).

3. www.interneturok.ru («Buaeoypoku 1o mpeaMeTram IKOJIbHON MPOrpaMMBbD»).

4. www.chemistry-chemists.com/index.html  (anexkrponnsiit  xypHan «XuMHKH H
XUMUS).

5. www.pvg.mk.ru (omummuana «ITokopu BopoObeBbI TOPEI»).

6. www.hemi.wallst.ru («Xumus. OOpa3oBaTenbHbINA CANUT JJIs ITKOJBLHUKOBY).

7. www.alhimikov.net (O6pa3oBatesbHbIil CAUT IS IIIKOJIBHUKOB).

8. www.chem.msu.su (DnekTpoHHas OUOIMOTEKA 0 XUMUH).

9. www.hvsh.ru (xypHan «XuMHsI B IIIKOJIEY).

10. www.hij.ru (xypHan «XuMHS ¥ KHU3HBY).

11. www.biology.asvu.ru (Bes 6uonorus. CoBpeMeHHass OMOJIOTHS, CTaThd, HOBOCTH,
OubIMoTeKA).

12. www.window.edu.ru/window (EauHoe oKHO ocTyra K 00pa3oBaTebHBIM pecypcam
WuTepHera no 6uosorun).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUA AUCHUIIJINHbI

KoHTpons © oOueHKa pe3yJabTaToB

OCBOCHHA

JAUCHUITIIMHBI OCYIICCTBIIAICTCA

npenoaaBaTrcjicM B IIPOLECCE IMPOBCACHUA IMPAKTUYCCKHUX SaHHTHﬁ, TECTUPOBAHHA, a4 TaKXKCE
BBITIOJTHCHU A O6y‘-IaIOIJ_[I/IMI/IC$I HHJAWBUIYAJIbHBIX SaﬂaHHﬁ.

PesyabTaThl 00yyeHus

®opmMbI 4 METOAbI KOHTPOJISI
OlIeHKH pe3y/IbTATOB 00y4eHus!

MeTanpeaMeTHble pe3yJIbTAThI:

OBJIJICHUE YMEHHMSIMU W HAaBBIKAMHU PA3JIMYHBIX BHJIOB
MO3HABATEJIbHON JESATENLHOCTU JJISl M3YYEHHUS Pa3HbIX
CTOPOH OKPYKAIOILIEr0 €CTECTBEHHOTO MUPA;
npUMEHEHHE OCHOBHBIX METO/I0B MO3HAHUSA
(HaOroIeHNsI, HAYYHOTO DKCIIEPUMEHTA) ISl U3YYCHHS
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, C KOTOPBIMH BO3HHKaeT HEOOXOJIMMOCTb
CTaJIKUBATHCSI B PO ECCHOHATILHOM cdepe;

YMEHHUE ONpEeAeNsATh LEIH W 33Ja4i JeSTEeIBHOCTH,
BBIOHMpATh CPEACTBA JUIS UX JHOCTHKEHUS HA MPAKTHUKE,
YMEHHE HCIOJb30BaTh PAa3UYHble HMCTOYHHUKH JIS
NOJy4YCHUsI ©CTECTBEHHOHAyYHOW WHPOpMAaLUUd U
OLICHUBATh €€ JIOCTOBEPHOCTh [UIsl  JOCTH)KEHUS
IMOCTaBJICHHEIX IICICH U 3a]1ad;

IIpenmeTHble pe3yJibTaThI:

c(OpPMUPOBAHHOCTh  MPEACTABICHUI O IEJIOCTHOM
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHE MHpa,
MPUPOJIEC KaK €AUHON LIETOCTHON cucTeMe, B3aUMOCBSI3H
YeNoBeKa, MPUPOJBl M OOIIECTBAa, MPOCTPAHCTBEHHO-
BpEeMEHHBIX MaciuTabax BeenenHoii;

BJIaJICHHE 3HAaHUSAMM O HanOoJiee BaXKHBIX OTKPBITUSAX U
JOCTH)KEHUSIX B 00JaCTH €CTECTBO3HAHMS, MOBJIHSABLINX
Ha HBOJIIOIUIO MPEJICTABICHUI O MIPUPOE, Ha Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

c(OPMHPOBAHHOCTh YMEHHS MPUMEHATh €CTECTBEHHO-
Hay4YHbIE 3HAHHUS IS OOBSICHEHUS OKPYKAIOIINX
SBJICHUH,  COXpaHEHMsI  3/0pOBbs,  OOecledyeHus
0e30MmacHOCTH KHU3HENIEATEITLHOCTH, OepesKHOTO
OTHOILIEHUS K pUpoze, panroHaIbLHOTO
NPUPOJIONIONB30BAHNSA, @ TaKXKe BBIOJHEHHUS POIU
IPaMOTHOTO MOTPEeOUTENS;

c(OPMHPOBAHHOCTD MPEJICTABICHUI O HAYYHOM METOJIe
MIO3HAHUS TIPUPOJIBI U CPENICTBAX M3YyYCHHS Meramupa,
MakpoMHpa ¥ MHUKPOMHpPA; BJIAJCHUE MpPUEMaMH
€CTeCTBEHHO-HAYYHBIX HaOJIOICHNUH, OTIBITOB,
UCCIICIOBAaHUN U OLIEHKH JIOCTOBEPHOCTH TOJTYYEHHBIX
pe3yJbTaTOB;

BJIAJICHAE TIOHSATHIHBIM amilapaToM eCTeCTBEHHBIX
HayK, MO3BOJIAIOIIMM IO3HAaBaTh MHUp, y4acTBOBaTh B
IUCKYCCHSIX TI0 ©CTECTBEHHO-HAYYHBIM  BOIPOCAM,
UCIIOJIb30BaTh PA3JIMUYHbIe HCTOYHUKH MH(DOPMAIUH IS
MOJATOTOBKA  COOCTBEHHBIX  paboOT,  KPUTHUECKU
OTHOCUTBCS K cooOmenusMm CMMU, conepxkamum

Hay4YHYI0 UH()OpMaIHIO;

[Ipencrarnenue u 3anuTa, JT0KJIAJI0B,
WHNBUIYAIbHBIX TPOEKTOB B (hopMe
Mpe3eHTalUM

[Ipencrasnenue u 3anuTa, T10KJIAJI0B,
WHNBUIYAIBHBIX TPOEKTOB B (hopMe
Mpe3eHTalUM

[Ipencrasnenue u 3anuTa, J10KJIaJI0B,
WHIMBUIYAILHBIX TPOSKTOB B (hopMe
Mpe3eHTaluM

[Ipencrasnenue u 3amuTa, JT0KJIaJI0B,
WHIMBUIYAILHBIX ITPOSKTOB B (hopMe
Mpe3eHTalUM

[IpencraBnenue u 3ammTa, T0KIaI0B,
WHIMBUIYAIBHBIX TPOSKTOB B (hopMe
Mpe3eHTalUM

3ammra npakTHYecKux pador,
TECTUPOBAHUE.

Pemenue 3aaa4, TCCTUPOBAHUC.

Pemrenne 3amay, 3amumra npakTHYECKUX
pa0or.

IIpencraBnenue u 3amuTa, JOKJIAI0B,
WH/IMBU/YaJIbHBIX TIPOEKTOB B (popme
MIpE3EeHTALNN
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C(OPMUPOBAHHOCTh YMEHHUI TMOHMMATh 3HA4YUMOCTh | lIpencraBieHue u 3ammrTa, J0KIAI0B,
€CTECTBEHHO-HAYYHOIO 3HAHUSA IS KaKIOrO 4ejaoBeKa | HMHIMBUAYAIbHBIX IIPOEKTOB B (popMme
HE3aBHUCHUMO OT €ro NnpodecCHOHATBLHON JeATEIHbHOCTH, IPE3CHTALIMI

pa3nuydath (AKThl W OIICHKW, CPaBHUBATH OILICHOYHBIC
BBIBOJIbI, BHUJETh HX CBA3b C KPUTEPUIMU OLEHOK U
CBSI3b  KPUTEPUEB C  ONPEACIICHHOM  CUCTEMOM

[IEHHOCTEMH.
CocTaBHUTEJIHN:
JI. . boxxkosa MperoaBaTesb
0. 10. ®omenko IIpenojaBaTelib
A. O. Karaconos MperojiaBaTesb
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