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1. MACIIOPT PABOYEM ITPOTPAMMBI YYUEBHOI'O ITPEJIMETA

1.1. Ob6aacTh npuMeHeHUs1 padoyeid MPoOrpaMMbl

PaGouass mporpamMma mpefHa3zHa4ye€Ha ISl HW3YYeHHUS Y4eOHOTO MpenMera
«EctecTBO3HaHue» B mpodeccuoHalbHONW 00pa3oBaTenbHON opranu3anuu YI1I0OY
«PADIIK», peanm3yromeld 00pa3oBaTeNbHYIO MPOTPAMMY CpPEIHEro O0OIIero
oOpa3oBaHHMs B IMpeaenax OCBOCHHS OOpa30BATENBbHOW MPOrPaMMBI CPEIHETO
npodecCHoHaTbHOTO 00pa3oBaHusl HAa 0a3e OCHOBHOTO 00IIero 0Opa3oBaHUS MPHU
MOJITOTOBKE CIIEUATNCTOB cpeanero 3BeHa no cnenuanbHocTd 40.02.01lpaso u
OpraHMU3aIMs COLUATBHOTO 00eCIeYeHHUS.

1.2. Mecto yuyeOHOro mpeamMeTra B CTPYKType NMPOrpaMmbl NOATOTOBKH
CHEeNHMAJINCTOB CPeIHEro 3BeHa:

VYueOnbiii mpenmer «EcTecTBo3HaHME» 0a30BOrO YpPOBHS  OTHOCHUTCS K
npeaMeTHoN obnacTu «EcTecTBEeHHBIE HAYKW» U OOIIe00pa30BaTeIbHOMY IHKITY
IIPOrPaMMBbI IOATOTOBKH CIICIIMATIMCTOB CPETHETO 3BEHA.

1.3. IlnanupyemMblie pe3yabTaThl OCBOEHHUSI YUeOHOT0 MpeIMeTa:

OcBoeHue conepkanus yueoHoro npeamera «EcTtecTBo3HAHME»
o0ecrnevynBaeT JOCTHKEHHE 00YJAOIIMMHUCS CISAYIONINX PEe3yTbTaTOB:

* IUYHOCIHBIX

— YCTONYMBBIA MHTEPEC K UCTOPHUH M TOCTHKEHUSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO TOPJAOCTH 32 POCCHICKIE €CTECTBEHHBIE HAYKH;

— FOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUs, OBBIIICHUIO KBATH(DHUKAIIUHN B
n30paHHON Tpo(ecCHOHaNBFHON JESTENBPHOCTH C WCIOJb30BAaHUEM 3HAHWN B
00JacT €CTECTBEHHBIX HAYK;

— OODBEKTHBHOE OCO3HAaHME 3HAYUMOCTH KOMIETEHUUH B 0OJacTu
€CTECTBEHHBIX HAyK /Jis 4eloBeKa M O00IlecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJOTHYECKHE JOCTI)KCHHS B 001acTh (GU3WKH, XUMHH, OWOJOTHH MJis
MOBBIIIICHUSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO pPa3BUTHs B  BBIOpaHHOM
npo(hecCHOHATLHOU e TEIBHOCTH;

— YMEHHE MPOAHATU3NPOBATh TEXHOTCHHBIC MOCIEACTBHS IS OKPYXKAIOIIeH
Cpelbl, OBITOBOI M TIPOU3BOJCTBEHHON ACSITEILHOCTH YEIIOBEKA,

— TOTOBHOCTH CaMOCTOSITEIBHO JOOBIBaTh HOBBIE JIsi Ce0sl €CTECTBEHHO—
HAay4YHBICE 3HAHHUS C UCIOJB30BaHHWEM I OTOrO JOCTYIMHBIX HMCTOYHHUKOB
uHbopMaIuy,

— YMEHHE YOpPAaBIATH CBOEH MO3HABATENbHOM AEATEIbHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIJUIEKTYaIbHOTO Pa3BUTHS;

— yMEHHE BbICTpauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHS] B KOMaHJE IO
perieHuio o0muX 3a1a49 B 00J1aCTH €CTECTBO3HAHMS,

* MemanpeomemHoix.

— OBIIQJICHHNE YMEHHUSIMH M HAaBBIKAMHU pAa3JIMYHBIX BHUJIOB TO3HABATEIILHOM
JESTEILHOCTH ISl U3YYCHHSI Pa3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA,;

— TPUMEHCHHE OCHOBHBIX METOJIOB TMO3HAHUS (HAOJIOJCHHS, HAYYHOTO
IKCTIICPUMEHTA) JJISl U3yUEHUS PA3JIUMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa, C  KOTOPHIMH  BO3HMKAaeT  HEOOXOAMMOCTh  CTalKUBAaThCI B
npodeccuoHaIbHOU cdepe;
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— YyMEHHUE ONPENeIsATh 1N U 3a/1auu e TEIHbHOCTH, BRIOUPATh CPEICTBA IS
UXJIOCTIDKEHUS Ha MPAKTUKE;

— yYMEHHE WCIOJb30BaTh pa3NIWYHbIE HWCTOYHUKUA JUIS  TOJTYUYCHHUS
€CTECTBCHHO-HAYyYHOH WH(OpPMAaMM ¥ OIIEHWBAaTh €€ JOCTOBEPHOCTH JIJIsi
JOCTHIKEHHSI TIOCTaBJICHHBIX 1IEJIeH U 3a/1ad;

* npeOMemHubIX:

— c(hopMHpPOBAaHHOCTh TMPEACTABICHUH O IEIOCTHOH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHE MUpPA, O IPUPOJIEe KaK eIMHOM 1IeTTOCTHOH cucTeMe,
B3aMMOCBSA3M YEJOBEKa, MPUPOJBI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
macmrabaxBceenennoit (I11);

— BIIQJICHUE 3HAHUSAMHU O HAmOOJee BaXKHBIX OTKPBHITHSIX M JOCTHKCHUSIX B
00JacTHeCTEeCTBO3HAHUS, MOBIMSBIINX HA HBOJIIOLHUIO MPEICTABICHUN O MPUPOJE,
Ha pa3BUTHE TEXHHUKHU U TexHojorui ([12);

— c(hOpMHUPOBAHHOCTh YMEHHUS MMPUMEHSITH €CTECTBCHHO-HAYYHBIC 3HAHUS TSI
OOBSCHEHUS OKPYKAIOIIUX SIBICHUH, COXpaHEHHs 3/J0pOBbs, OOECIeUYeHHUs
0€30MacHOCTH  KM3HEACATEITbHOCTH, OEpEeKHOTO OTHOIICHHWs K TPHPOJIE,
PaIMOHATFHOTONIPUPOIOIIOIB30BAHNS, 4 TAaKXKe BBIMOJIHEHHUS POJIM TPaAaMOTHOTO
norpedurens (I13);

— c(hOPMHUPOBAHHOCTh TPEJACTABICHUNA O HAYYHOM METOJIe TO3HAHWMS
IPUPOJIBI UCPECTBAX M3YUYEHUS] MEramMHupa, MaKpoMHUpa U MUKPOMHPA, BIAJCHHE
IPUEMaMHUECTECTBEHHO-HAYYHBIX HAOIIOACHU, ONIBITOB, UCCICIOBAHUMA U OIICHKU
JOCTOBEPHOCTH IMOJTy4eHHBIX pe3yibratos ([14);

— BJAJICHUE TMOHATUWHBIM amnmapaTtoM €CTECTBEHHBIX HAyK, IMO3BOJISIONUM
MO03HABAaTh MHP, YIaCTBOBATh B JIUCKYCCHSIX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
WCIIOJIP30BaTh  PA3IMYHbIE  WCTOYHWUKA  WH(OpMAnuu  Id  MOATOTOBKHU
coOCTBEeHHBIXPAOOT, KPUTUUECKH OTHOCUTHCS K coobmenusm CMU, conepsxamum
HayunyouHpopmaimio (I15);

— chopMHpOBAaHHOCTH YMEHUW TOHUMAaTh 3HAYUMOCTH ECTECTBEHHO-
HAYYHOTO 3HAHUSIS KaKIOTO YeJIOBeKa HE3aBUCUMO OT €ro Mpo¢eCCUOHATBHON
JeSITEIIbHOCTH,pa3indaTh (aKThl W OIIEHKH, CPAaBHUBATh OIICHOYHBIC BHIBOJIHI,
BUJIETh WX CBS3b CKPUTEPHSIMH OIICHOK M CBSI3b KPHUTEPHEB C OMpPEAeTICHHON
cuctemoii nieaHocrei (I16).

1.4. Koiu4yecTBO 4acoB HA 0CBOeHHe padoyeil MporpaMMbl Y4eOHOTO
npeaMera:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOydaromierocss 1624aca, B TOM 4ucie:

pu O4HOM opme 00yUeHus:

- 00s3aTenbHON ayTUTOPHON yueOHOI Harpy3ku odydaromerocs 108
4acoB;
- caMOCTOATENIbHOU paboThl 0Oyuaromerocs: 54 yacos,;

IpHU 3a04HOM hopmMe 00yUeHUS:

- 00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku oOy4varomerocs: 10
9acoB,;
- CaMOCTOATENIbHOM paboThl o0y4aromierocs 1524aca.



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA
2.1. O0beM yueOHOT0 mpeaMeTa M BU/IbI YUeOHOIi padoThI:

Buna y4yeO6Hoii padoThI O0bem yacoB
OYHas 3a04Hast
dbopma dbopma
oOyueHus oOyueHus
MakcumaJjibHas yueOHasi HAarpy3Ka (Bcero) 162 162
Oobs3amenvnan ayoumopHan yueonas Hazpy3Ka 108 10
B TOM YHCJIE!
JIEKITUH, YPOKH 64 6
CEMUHAapPhI - -
IIPAKTUYECKHUE 3aHATHS 44 4
1a00paTOPHBIE 3aHATHS - -
Camocmosmenvhas paboma ooyuarouiezocs(ecezo) 54 152
IIpoMeskyTOYHAS aTTECTALUSA AndpepeHunpoBaHHbII
3a4er
2.2/1 TemaTuyeckmii miaH
ouHas (hopma 00yUeHUsI
MaxkcuMm | KonnuecTtBo aynutopHbix yacoB | CamocTost
ajbHasA Teopernue | IlpakTuue | TEIbHAA
HanmenoBanue pa3znennos u teM yueOHast | Bcer CKHeE CKIE pabora
Harpyska | o 3aHATUSA 3aHsATHs | CTYACHTO
(uac.) B
Pasznea 1. dusuka 72 48 24 24 24
BBenenue 2 2 2 - -
Tema 1.1.Mexanuka 16 12 6 6 4
Tema 1.2.OcHOBBI MOJIEKYIISIPHOM 14 10 4 6
(GU3MKU ¥ TEPMOJAUHAMUKHI
Tema 1.3.0OcHOBBI
SJICKTPOAUHAMHKHN 18 14 6 8
Tema 1.4.KoneOaHus ¥ BOJHBI 8 4 2 2
Tema 1.5.23neMeHTHI KBAaHTOBOM 3 4 > 5
buzukn
Tema 1.6.Bcenennas u eé 6 > > i 4
3BOJOIU A
Pasznea 2. Xumus 45 30 20 10 15
BBenenue 2 2 2 - -
;F;Ix)?{ E2,1 . iﬁif{I;OBHHe TIOHSATHUS U 4 5 5 i 5
Tema 2.2.
[Tepuoanueckuii 3aKOH 51
nepuoanIecKas 6 4 2 2 2
CUCTEMA XUMHWUYCCKHUX DJJICMCHTOB
.. MenneneeBa
Tema 2.3.CtpoeHue BemiecTna 4 2 1 1 2
Tema 2.4.Bona. PacTBopsI 4 2 1 1 2
Tema 2.5.Heoprannyeckue 8 6 4 2 2




COEIUHEHHNS

Tema 2.6. Oprannyeckue 9 6 5 3
COEIMHEHUS
Tema 2.7. XuMus u Ku3Hb 8 6 2
Pasznea 3. Buojsorus 45 30 20 10 15
Tema 3.1.buonorus —
COBOKYITHOCTh HayK O KHUBOM
5 2 2 - 3
npupoje. MeTobl Hay4yHOTO
MO3HAHUS B OMOJIOTUH
Tema 3.2.Kierka 9 6 4 2 3
Tema 3.3.Opranuzm 13 10 8 2 3
Tema 3.4.Bun 9 6 4 2 3
Tema 3.5.9kocucTeMbI 9 6 2 4 3
Bceero 162 108 64 44 54
2.2/2 TemaTH4yecKHii JIaH
3ao4yHas hopma oOydeHUs
Makcuma KonnyecTBO ayaquTOpHBIX Camocto
JIbHAs 4acoB SATCIbHA
HaumenoBanue pa3nenoB u teMm | ydeOHas Teoperuue | [Ipaktuye | s paborta
Harpyska | BCero CKHE CKHE CTYIEHT
(uac.) 3aHATHUS 3aHATHUS OB
Paznen 1. dusuka 72 4 2 2 68
BBenenue 2 - - - 2
Tema 1.1.Mexanuka 16 1 - 1 15
Tema 1.2.0OcHOBEI
MOJICKYJISIPHON (HU3UKH 1 14 1 1 - 13
TEPMOJTMHAMUKH
Tema 1.3.0OcHOBEI 18 i i i 18
3JICKTPOIMHAMHUKHN
Tema 1.4.Konebanus 1 BOJIHBI 8 1 - 1 7
Tema 1.5.31eMeHTEI KBAHTOBOM
8 - - - 8
bu3uKu
Tema 1.6.Bcenennas u eé 6 1 1 i 5
SBOJIIOIUS
Pasznea 2. Xumus 45 3 2 1 42
BBenenue - - - 2
Tema 2.1.OcHOBHBIE HOHATHSA U 4 1 1 i 3
3aKOHBI XUMUH
Tema 2.2.
[lepuoanueckuit 3aKOH u
NEepUOINYECKasICUCTEMA 6 - - - 6
xuMuueckux 3nemenToB  J.H.
MeHnpaeneeBa
Tema 2.3.CtpoeHue BenecTBa 4 - - - 4
Tema 2.4.Bona. PactBopsl 4 1 1 - 3
Tema 2.5.Heoprannyeckue 1 i 1 7
COCAUHEHMUS
Tema 2.6. Oprannydeckue
COCAUHEHMS ) i i
Tema 2.7. XuMHUA 1 )XKU3HD 8 - - - 8




Pasznea 3. Buojsorus

45 3 2

42

Tema 3.1.buonorus —
COBOKYITHOCTh HayK O dHBOM
npupoae. Meroasl HAay4HOroO
MO3HaHUs B OMOJIOTUH

Tema 3.2.Knerka

9 1 1

Tema 3.3.Opranuzm

13 - -

13

Tema 3.4.Bun

8 - -

Tema 3.5.0xocucTEMBI

10 2 1

1

Bcero

162

4

152

2.3. Conep:xkanne yueoHoro npeamera EcrecTBo3HaHue

HauMmenoBanue
pa3aesoB u TeM

Conep:xxanue y4e0HOIro MaTepuaJa,
JJabopaTopHbIe U MPaKTHYeCKHe padoThl,
CaMOCTOSITeIbHAsl padoTa CTY/ICHTOB

Oo0beMuacoB

O4dHasa

dbopma
00y4YeHHs

3a04YHast

dbopma
00y4YeHHS

Pasznea 1. ®duszuka

72

72

Beenenue

Conep:kanue y4e0OHOro MaTepuasia

du3nka — (yHIaMEHTaIbHASI HayKa O IPUPOJIC.
EcTrecTBEHHO-HAYy4YHBI METO/T ITO3HAHUS, €70
BO3MOKHOCTH U TPaHULIBI IPUMEHUMOCTH.
EMHCTBO 3aKOHOB IPUPOJIBI M COCTABA BEIIECTBA
B0 Bcenennoit. OTKpbITHA B (PU3HKE — OCHOBA

Mporpecca B TCXHUKE U TEXHOJIOTHHU ITPONU3BOACTBA.

CamocrosiTesibHast padoTa

PaboTa c nuTepaTypoii, B T.4. C HICTIOJIb30BAaHUEM
pecypcoB HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «MHTepHeT»

Tema 1.1 Mexanuka

Conep:xanue yueOHOro MaTepuasa
Kunematuka.Mexannueckoe nBuxxeHue. Cucrema
orcuera. Tpaekropus npuxenus. I1yTs.
[Iepemenienue. PaBHOMepHOE MPSIMOJIMHENHOE
nBrkeHue. CkopocTb. OTHOCUTENBHOCTD
MEXaHUYECKOIO IBUKEHNUA. 3aKOH CII0KEHUS
ckopocTeil. CpeHsisi CKOpoCTh NpU
HEPAaBHOMEPHOM JIBM>)KEHUH. MTHOBEHHAs
CKOpOCTb. PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE
nBrokeHue. Y ckopenue. CBOOOIHOE TTaficHUE Tel.

Jnnamuka.Macca u cuita. Bzanmopencteue Te.
3akoHbl TUHAMUKU. CUITbl B pUpO/ie. 3aKOH
BCEMHPHOTO TATOTCHHUSI.

3aKOHBI COXpaHEeHUs! B MexaHuke. Mmysbe Tena.
3aKOH COXpaHEHMS UMIyJibca. PeakTuBHOE
nBukeHne. Mexanndeckasi pabora. MOIITHOCTb.
Mexanndeckas sHeprusi. Kunetnueckasi sHEprus.
Kunernueckas aHeprus u pabota. [loTeHnmansHas
DHEPTUs B TPABUTALIMOHHOM T0JIE. 3aKOH
COXpaHEHUs ITOJTHOW MEXaHUYECKOU YHEPIUH.

I[IpakTuyeckue 3aHATHS
I/ICCHG,Z[OBaHI/Ie 3aBUCUMOCTHU CUJIBI TPCHUA OT BECa
Tena.




CamocTosiTesbHasi padora

PaboTa ¢ muTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HHPOPMAITMOHHO-
TE€JIEKOMMYHUKAILUOHHOU ceTh «IHTepHET» 11O
reme 1.1
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Tema 1.2.
OCHOBBI
MOJIEKYJIAPHOMN
bu3uKn 1
TEPMOJAUHAMUKU

Coaepsxkanue yueOHOro MaTepuaa
MomnexynspHas pusznka.ATOMHUCTHYECKAs TEOPHUS
CTPOCHUS BCIICCTBA. Ha6.HIO,Z[€HI/I}I " OIIBITHI,
[TOATBEPKIAIOIIHNE AaTOMHO-MOJIEKYJISIPHOE
CTpOEHHUE BellecTBa. Macchl U pa3Mepbl MOJIEKYII.
TennoBoe NBUKEHHUE YaCTUI[ BELIECTBA.
bpoyHoBCKOE ABHKEHUE. M neanbHbli ras.
TemnepaTypa Kak Mepa CpeIHEH KUHETUYECKOM
OHCPIUH YaCTHUILI. YPaBHeHI/Ie COCTOsAHUA
M1€aIbHOTO Ta3a. MoJienb KUAKOCTH.
HOBerHOCTHOC HaTsAXCECHHUEC U CMaYUBaHUC.
Kpucrannnueckue u amop(HbIe BelEeCTBA.

Tepmoaunamuka. BuyTpennss sneprus. Pabora u
TEIUIOOTAaua KaK CiocoObl U3MEHEHUS! BHYTPEHHEH
HHepruu. [IepBblil 3aKOH TEPMOAVMHAMUKH.
TeruioBble MalIMHBI M X IPUMEHEHUE.

IIpakTHYecKHe 3aHATHSA

Pemienue 3a1a4 Ha IPUMEHEHNE 3aKOHA
Menneneesa - Kianelipona. YHuUBepcanbHbIN 3aK0OH
COCTOSIHMSI Ta30B

CamocrosiTesibHast padoTa

PaboTa c nuTepaTypoii, B T.4. C HICIIOJIb30BAaHUEM
pecypcoB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «MHTepHeT» 1o
teme 1.2

13

Tema 1.3.
(OCHOBBI
PIICKTPOAMHAMHUKHI

Conep:kanue y4eOHOIro MaTepuasa
OnexTpocTaTika.B3anmozaeiicTBue 3apsKEHHBIX
Tell. DIEKTPUUECKUI 3apsij. 3aKOH COXPAHEHUS
HIIEKTPUYECKOrO 3apsaa. 3akoH KyinoHna.
DJIEKTPOCTATUYECKOE MOJIE, €r0 OCHOBHBIC
XapaKTEPUCTHKU U CBSI3b MEX]1y HUMH.

[TocTossHHBIN TOK. [IOCTOSIHHBIN 3JIEKTPUUYECKUI
Tok. Cuiia TOKa, HallpsHKEHUE, JIEKTPUIECKOe
conpoTuBieHue. 3akoH OMa sl ydacTka
PIIEKTPUYECKOMN LIETIH.

MaruutHoe nosne. MarautTHoe 1osne u ero
OCHOBHBIE XapaKTEPUCTUKHU. [IeICTBHE MarHUTHOTO
[10JIs1 HAa MPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
JIEKTPOABUTATENb. SIBIEHNE AIEKTPOMarHUTHOU
VHIYKIWH.

I[IpakTu4yeckue 3aHATHS
COopKa AIEKTPUUYECKON 1IN, H3MEPEHUE CUITBI
TOKa M HANPSDHKEHMSI HA €€ Pa3IMYHbIX Y4acTKaXx.

CamocrosiTesibHast padoTa
PaboTa c nuTepaTypoii, B T.4. C HICIIOJIb30BAaHUEM
pecypcoB HH(OPMAIIMOHHO-

TEJICKOMMYHUKAIMOHHOW ceTn «MHTepHeT» 1o

18
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teme 1.3

Tema 1.4.
Kosie0anusa 1 BOJIHBI

Conep:xanue yueOHOIro MaTepuasa
Mexanndeckne KojieOanusa U BoaHbl. CBOOOIHBIE
kosebanus. [lepros, yactora u aMIuMTya
KoJieOaHui. ["apMoHMYecKue KoaeOaHus.
MexaHuuecKre BOJIHBI U UX BUJIbL. 3BYKOBBIE
BOJIHBI. Y JIbTPa3BYKOBBIC BOJIHBI. ¥YJIbTPA3BYK U €0
MCII0JIb30BaHNE B MEIULIMHE U TEXHUKE.
DJIEeKTPOMArHUTHHIE KOJICOAHUS U BOJIHBI.
CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJIEOAHHMS.
KomnebaTenpHbINi KOHTYP. DJIEKTPOMAarHUTHOE TIOJIE.
JJEeKTPOMarHuTHbIE BOJIHBL. CKOpPOCTH
HIIEKTPOMArHUTHBIX BOJIH. CBETOBBIE BOJIHBI.
Pa3BuTHE NpeACTaBICHUI O IPUPOJIE CBETA. 3aKOHBI
OTpakKeHUS U

rpesioMiieHus ceera. JInnssl. @opMyiia TOHKOU
JTUH3BI.

IIpakTHYecKHe 3aHATHSA
3yuenne koaeOaHui MaTEMaTHYECKOTO MasSTHHKA.
l3yuenne naTephepeHnn 1 Audpaxium cBeTa.

CamocTosiTesbHasi padora

PaboTa ¢ muTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HHPOPMaITMOHHO-
TEJIEKOMMYHUKAILIUOHHOU ceTh «IHTepHEeT» 110
reme 1.4

Tema 1.5.
JJIEMEHTEI
KBAaHTOBOH (PM3UKHU

Conep:xanue yueOHOro MaTepuasa

KBaHTOBBIC CBOIicTBA cBeTa. KBaHTOBAas rumore3a
[Tnanka. ®oTosnekrpuueckuii 3¢ dexr. Puznka
aToma. Mopenu ctpoeHus aroma. OmbIT
Pesephopna. duszmka aTOMHOTO siipa |
BJIeMEHTapHbIX YacTull.COCTaB U CTPOCHUE
aTOMHOTO siapa. PagnoaktuBHOCTh. PagnoakTruBHbIE
M3y4CHHS U UX BO3JICHCTBHE HA )KUBbBIC
OpraHU3MBI.

I[IpakTuyeckue 3aHATHS
3ydyeHue TMHEerNYaToro CeKTpa BOA0Opoaa Ha
OCHOBE KBAaHTOBBIX MMOCTYnaTOB bopa

CamocrosiTesbHast padoTa

PaboTa c muTepaTypoii, B T.4. C HICTIOJIb30BAaHHUEM
pecypcoB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»,
[MOTOTOBKA cOO0MIeHus o Teme 1.5.

Tema 1.6.
Bcenennas u eé
SBOIIOIUSA

Conep:kanue y4eOHOIro MaTepuasa
Ctpoenue u pa3sutue Beenennoit. Moaenb
pacmupsronercs BeeneHHoil.
[Ipoucxoxaenne CoMHEUHON CUCTEMBI.
CoBpemeHHas (u3nveckas KapTuHa MHpA.

CamocTosiTesbHasi padora

PaboTta ¢ muTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HHPOPMAITMOHHO-
TEJICKOMMYHUKAMOHHOW ceTu «/IHTepHeT»,

moAroToBka pedepara mo teme 1.6.
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Pasznea 2. Xumus

45

45

BBenenue

XuMuyeckas KapTHHA MUpa Kak COCTaBHas 4acThb
€CTECTBEHHO-HAy4YHO! KapTUHBI Mupa. Poibs xumun
B )KH3HU COBpeMeHHOro obuecTna. [Ipumenenue
NTOCTU>KEHUI COBPEMEHHON XMMUU B T'YMAHUTApPHOU
cdepe AesITeINbHOCTH 0011IecTBa. XUMHUYECKOE
coJiep:kaHue y4eOHOUN TUCIUTIIIHBI
«EcTecTBO3HaHNE» IPU OCBOECHUH CIIEHUATIBHOCTEN
CIIO counanbHO-3KOHOMHYECKOTO U
r'yMaHUTApHOTO Mpoduiei mpodheccuoHaIbHOTO
00pa3oBaHUSI.

CamocTosiTesbHasi padora

PaboTa ¢ muTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HHPOPMAITMOHHO-
TeIEKOMMYHUKAIMOHHOU cetu «HTepHeT»

Tema 2.1.0OcHOBHEIE
IIOHATHUSA U 3aKOHBI
XUMUU

Conep:kanue y4e0OHOro MaTepuasa

[Ipenmer xumuu. BemectBo. ATom. Monekyia.
XUMHYECKUH 2JIEMEHT B (POPMBI €T0
cyniecTBoBaHMsl. [IpocThie U ClI0XKHBIE BEIIECTBA.

CamocTosiTesbHasi padora

PaboTa ¢ muTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HHPOPMAITMOHHO-
TEJICKOMMYHUKAMOHHOU ceTu «/IHTepHeT»,
[MIOATOTOBKA cOO00IIeHusa o teme 2.1.

Tema 2.2.
[leproanueckuit
3aKOH U
MepruoIuIecKas
crucTeMa
XHUMHUYECKHX
JIEMEHTOB

J1.11. MenneneeBa

Conep:xanue yueOHOro MaTepuasa

OtkpsiTre [lepuoanyeckoro 3akoHa.
Hepno;mqecxaﬂ CUCTEMA XUMHNYCCKUX BJICMCHTOB
/1. 1. Menneneena.

3Hauenue [leproauyeckoro 3akoHa u
[lepronueckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
/1. 1. MeneneeBa 11t pa3BUTUS HAYKU U
[MOHUMaHWS XUMUYECKOW KapTUHBI MUPA.

IIpakTHYecKue 3aHATHSA
Pemienue 3aa4 no ypaBHEHUIO XUMUYECKOM
CaKIIun

CamocTosiTesbHasi padora

PaboTta ¢ tuTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HHPOPMAITMOHHO-
TEJICKOMMYHUKAMOHHOU ceTu «HTepHeT»,
MOATOTOBKA pedepaTa mo Teme 2.2.

Tema 2.3.CtpoeHne
BEIICCTBA

Conep:kanue y4eOHOIro MaTepuasa
KoBasieHTHas! CBSI3b. HEMOJIAPHAS U MOJSIPHAS.
MonHas cBs13b. KaTMOHBI M aHUOHBL.
Mertautnueckas cBsi3b. BoopoiHas CBsI3b.

I[IpakTuyeckue 3aHATHS

CocraBiieHHE CXEMBI «3aBUCHMOCTL CBOMCTB
BEIIIECTB OT MX COCTaBa U CTPOCHHUS
KPUCTAJUTMYECKUX PELIETOK

CamocTosiTesbHasi padora
PaboTta ¢ tuTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HH(POPMAITMOHHO-

TEJICKOMMYHUKAMOHHOU ceTu «IHTepHeT»,
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[MOArOTOBKA IOKJIaaa Mo TeMe 2.3.

Tema 2.4.Bona.
PacTtBOpEI

Conep:kanue y4e0OHOIro MaTepuasa

Boma B npupoze, ObITy, TEXHUKE 1 Ha
pon3BojicTBe. Du3nueckue U XUMUYECKUE
cBoiicTBa BoAbl. OnpecHEHUE BOJIbl. ArperaTHble
COCTOSIHUS BOJIbI U €€ TIePEeX0/Ibl U3 OAHOTO
arperaTHOro COCTOSIHUA B Ipyroe. XUMUYECKUe
peakuuu. [TonsiTne 0 XuMHU4YecKkoil peakuu. Turbl
XUMUYECKUX peakuuid. CKOpOCTh peakluu u
(bakTOpbI, OT KOTOPBIX OHA 3aBUCHT.

IIpakTHYecKre 3aHATHA
PacueT MaccoBOM 101K BEIIECTBA B PACTBOPE

CamocrosiTesibHast padoTa

PaboTa c nuTepaTypoii, B T.4. C HICTIOJIb30BAaHHUEM
pecypcoB HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOW ceTu «HTepHeT»,
[MOATrOTOBKA CO00IIeH s 110 Teme 2.4,

Tema 2.5.
Heoprannueckue
COCTMHEHUS

Conep:kanue y4e0OHOIro MaTepuasa
Krnaccudukanus HeOpraHMIECKUX COSAMHEHUNA 1
nx cBorcTBa. OKCHUIBI, KUCIOTEI, OCHOBAHUS, COJIU.
[lonsatue o rugponuse coneit. Cpena BOIHBIX
PacTBOPOB COJICH: KUCIIasl, HEUTpaibHas, eT0YHasl.
Bonopoansii mokasarens pH pactsopa. Meraiisl.
OO6mwme Gpuznueckre 1 XMMUIECKHE CBOMCTBA
MeTaiioB. Hemertamner. O01mas XxapakTepucTiKa
[JIABHBIX MTOATPYIIN HEMETAJIJIOB HA PUMEPE
rajoreHoB. BaxkHelme coeIMHEHNs] METaJIIOB U
HEMETAJVIOB B IPUPOJIE U XO35WCTBEHHOU
NEesITeIbHOCTH YEJIOBEKA.

I[IpakTuyeckue 3aHATHS

Onpenenenne pH pactBopa coneil.
B3anmopaeiicTBre METaII0B ¢ PaCTBOPAMH KUCIIOT U
COJIEH.

CamocTosiTesbHasi padora

PaboTa ¢ muTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HHPOPMAITMOHHO-
TEJICKOMMYHUKAMOHHOU ceTu «/IHTepHeT»,
[MOATOTOBKA MPE3CHTAIINH 110 TeMe 2.5.

Tema 2.6.
Opranuueckue
COCTMHEHUS

Conep:xanue yueOHOro MaTepuasa

OCHOBHBIE MOJIO)KEHHS] TEOPUU CTPOCHUS
OpPraHUYECKUX coelnHeHu. MHoroobpasue
OpraHn4ecKux coequHeHui. [lonarue nzomepun.
Yraesonoposl. [IpeaensHble n HenpenenbHbIE
YTJIEBOAOPOABL. Peakuus nmonumepu3annu.
[[pupoIHbIE ICTOYHUKH YTIIEBOJIOPOIOB.

Y TI1€eBOIOPO/IbI KAK OCHOBA MEXAYHAPOJIHOTO
COTPYJHHYECTBA U BAXKHEUILINI HCTOYHUK
dhopmupoBanus Oromkera PD.
Kucnopoacoaepaiiue opraHM4ecKre BeIecTBa.
[IpeacraBuTenn KUCIOPOACOAEPKAILINX
OpPraHUYeCKUX COCIMHEHUMN: METUIIOBBIN U

STHJIOBBIN CIIUPTHI, TIIUIEPUH, YKCYCHAs! KUCIIOTA.
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DKuphb! kak crmoskabie 3(hUpBI. A30TCOIepIKAIINE
OpraHUYecKUue COeAMHEHUSI. AMUHBI,
AMUHOKHCIIOTHI, Oenku. CTpoeHHe B OMoIorndecKas
¢dbynkuus 6enxoB. [Imactmacchbl 1 BOJIOKHA.
[loHsaTHe 0 mIacTMaccax ¥ XUMHYSCKUX BOJIOKHAX.
HatypanbHble, CHHTETUYECKHE U UCKYCCTBCHHBIE
BOJIOKHA.

IIpakTHYecKre 3aHATHSA
CocraBieHne CTpyKTypHBIX (OpPMYIT H30MEPOB
OPraHN4YCCKUX BCIICCTB

CamocTosiTesbHasi padora

PaboTta ¢ muTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HHPOPMaITMOHHO-
TEJICKOMMYHUKAMOHHOU ceTu «IHTepHeT»,
[MIOArOTOBKA IOKJIa[a o TeMe 2.6.

Tema 2.7.
XUMHUA U )KU3HD

Conep:xanue yueOHOro MaTepuasa

XHUMUA U OpraHu3M YesloBeKka. XUMUYECKUe
5JIEMEHTHI B OpraHu3Me 4yesnoBeka. OpraHuyeckue u
Heopranuyeckue BemecTBa. OCHOBHBIC KU3HECHHO
HEO0OXOTMMBIC COCTMHEHUS: OCIIKH, YTICBOIBI,
PKAPBI, BATAMUHBI. Y TJIEBObI — TJIaBHBIN
MCTOYHHUK YHEPTUU OpraHuszma. Poib upoB B
opranusme. XOJECTEPUH U €T0 POJIb B 3JT0POBHE
yesioBeka. MuHepalibHbIE BEIIECTBA B MPOAYKTaX
MUTaHUsI, AIIEeBbie 100aBku. COaTaHCUPOBAHHOE
nuTaHue. XuMus B ObITy. Boga. KauecTBo BOJBLI.
Motrorue u yuctamue cpencrna. [Ipasuna
0e3omacHoil paboTHI CO cpeicTBaMH OBITOBOM
XAMUH,

IIpakTHYecKHe 3aHATHSA
[ToaroroBka npe3zeHTanuu «COaraHCHPOBAHHOE
IMUTAHHUC»

CamocTosiTesbHasi padora

PaboTta ¢ tuTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HHPOPMAITMOHHO-
TEJICKOMMYHUKAMOHHOW ceTu «MIHTepHeT»,
[MOATOTOBKA MPE3CHTAINH 110 TeMe 2.7.

Pasznea 3. Buosiorns

45

45

Tema 3.1.buonorus
— COBOKYITHOCTb
HayK O KUBOM
pUpoIe.

MeTo/1bl HAy4HOTO
I1IO3HAHUA B
OHOJIOrUH

Conep:kanue y4eOHOIro MaTepuasa

"KuBast mpuposa kak 00bEKT N3yueHHUs] OMOJIOTHH.
MeTo/1bl ucCae0BaHMs KUBOW MPUPOIBI B
ouostoruu. OnpeaeneHue Ku3HM (C MPUBJICYCHUEM
MaTepuaia u3 pa3iesioB GU3NKU U XUMHUH). Y POBHU
OpraHu3aIiy >KU3HU.

CamocrosiTesbHast padoTa

PaboTa c muTepaTypoii, B T.4. C HICIIOJIb30BAaHUEM
pecypcoB nH(pOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»,

MOArOTOBKA IOKJIana 1mo teme 3.1..
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Tema 3.2.
Kietka

Conep:kanue y4eOHOIro MaTepuasia

Hcropus nzydeHus kietku. OCHOBHbBIE MTOJIOKEHUS
KJ1eTO4YHOU Teopuu. KieTka - cTpykTypHO-
(byHKIIMOHATbHAS (JIEMCHTAPHAS) CIUHHIIA YKU3HU.
Ctpoenue kieTku. [[pokapuoThl U 3yKapuoThl —
HU3IIME U BHICHINE KJIETOUHBIE OPraHU3MBbI.
OCHOBHBIE CTPYKTYpPHBIE KOMITOHEHTBI KJIETKH
bykapuot. Kierounoe siipo. @yHkuus sapa:
XpaHeHue, BOCIIPOU3BEACHUE U Tepeayda
HACJICICTBEHHOM NH(DOpMALIUU, PETYISIUS
XMMHYECKOM aKTUBHOCTH KJIeTKU. CTpyKTypa U
(YHKITUU XPOMOCOM. AyTOCOMBI  TTOJOBBIE
XpoMocoMbl. bruonornueckoe 3HaueHue
XUMUYECKUX A1eMeHTOB. Heopranuueckue
BEIECTBA B COCTaBe KJIETKU. Pojb BOJbI Kak
[PACTBOPUTEIISI U OCHOBHOTO KOMITOHEHTA
BHYTPEHHEHN Cpebl OPraHu3MOB. YTJIEBOIbI U
mUnUIbL B K1eTke. CTpyKTypa U OMOJIOTHYECKUE
¢ynkunu 6enxoB. CTpoeHHE HYKICOTHIO0B U
cTpykTypa nonunykiaeotuaubix nene JJHK u PHK,
AT®. Bupycs! u 6akrepuodaru. Hexnerounoe
CTpOCHHE, KUZHEHHBINH [IUKII ¥ €T0 3aBUCUMOCTh OT
KJICTOUYHBIX (OpPM KU3HU. Bupycsl — Bo30yauTenu
MH(EKIIMOHHBIX 3a00JI€BaHU; IOHATHE 00
OHKOBHpYycax. Bupyc mMmmyHonmedunnra 4emoBexa
(BUY). Ipodunaktrka BUYU-unbeximu.

[IpakTuyeckue 3aHATHS

Halumo1eHre KJIeToK pacTeHH U )KUBOTHBIX IO
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U ux
onucanue. CpaBHEHHE CTPOCHUS KIIETOK PacTeHUI
1 >KUBOTHBIX.

CamocrosiTesbHast padoTa

Pabota c nutepaTypoii, B T.4. C HICIIOJIb30BAaHHUEM
pecypcoB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTu «HTepHeT»,
[10JIrOTOBKA MTPE3EHTAINH 10 TeMe 3.2.

Tema 3.3.Opranuzm

Conep:kanue y4eOHOIro MaTepuasia

Opranusm — exuHoe 1enoe. Muoroo6pasue
OpraHU3MOB.

OOMeH BeIeCTBOM M SHEPrHel C OKPYKAIOLIEH
Cpeloil Kak He0OXO0AMMOE YCIOBHE CYIIECTBOBAHUS
KUBBIX ccTeM. CIIoCOOHOCTD K
CaMOBOCITPOM3BEIEHNIO0 — OJIHA U3 OCHOBHBIX
0CcOOEHHOCTEH KHUBBIX OpraHu3MoB. [lenenue
KJIETKU — OCHOBA POCTa, Pa3BUTHS U Pa3MHOKEHUS
opranu3moB. becnosioe pasmuoxenue. IlomoBoit
[IPOLIECC U MOJOBOE Pa3MHOKEHHE.
Omto10TBOpEHNUE, €ro ONOIOTHYECKOe 3HAUYCHHE.
[Toustre 00 MHAMBHIyaTbHOM (OHTOTEHE3),
HMOPHOHAIILHOM (3MOpHOTEHE3) U
MOCTAIMOPHOHAIBHOM pa3BUTHH. HIUBUAYaTbHOE

[PA3BUTHUC YCIIOBCKA U €I'0 BO3MOKHLIC HAPYUICHU .
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OO01111e npeacTaBIeHUs O HACIEACTBEHHOCTH U
M3MEHYMBOCTH. | eHeTn4YecKas TEpMUHOJIOTHUS U
CUMBOJIMKA. 3aKOHOMEPHOCTH HACIIEIOBAHUS.
HacnenoBanue npusHakoB y 4enoBeka. [Ionoseie
XpoMocoMbl. CLIETUIEHHOE € TIOJIOM HAaCJeI0BAHUE.
HacnencTBeHHbIe OONIE3HN YETTOBEKA, MX MTPHYUHBI
1 npodunakTuka. CoBpeMeHHbIE PEACTaBIECHUS O
reHe ¥ reHoMe. [ 'eHeTrnueckue 3aKOHOMEPHOCTH
n3mMeHInBoCTH. Knaccudukamus hopm
M3MEHYMBOCTH. BiisiHue MyTareHoB Ha OpraHu3M
yesnoBeka. [Ipenmer, 3a1aum 1 METOABI CENEKLINH.
['eHeTHUECKHE 3aKOHOMEPHOCTH CEJIEKLIMU. Y YEHUE
H. 1. BaBmiioBa o rieHTpax MHOT000pa3us u
[IPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUH.
broTexHoIOrus, €€ TOCTUKEHUS, IEPCIEKTHUBBI
a3BUTHSL.

I[IpakTuyeckue 3aHATHS

Pemenue QJICMCHTAPHBIX TCHCTUYCCKUX 3a/1a4.
AHanu3 1 OLEHKa TUYECKUX aCTIEeKTOB Pa3BUTHUS
HCKOTOPBIX I/ICC.HGI[OBaHI/II\/'I B 6HOT€XHOHOI‘I/II/I.

CamocTosiTesbHasi padora

PaboTta ¢ muTepaTypoi, B T.4. C UCIIOJIb30BaHHEM
pecypcoB HHPOPMaITMOHHO-
TEJICKOMMYHUKAMOHHOU ceTu «IHTepHeT»,
[MOArOTOBKA IOKJIaaa Mo teMe 3.3.

13

Tema 3.4.Bun

Conep:xanue yueOHOIro MaTepuasa
JBOJIIOI[MOHHAS TEOPUS U €€ POJb B POPMUPOBAHUU
COBPEMEHHOU €CTEeCTBEHHO-HAYYHOU KapTHUHBI
Mupa. Bun, ero kputepuu. [lonynsuus kak
CTPYKTYpHAasi €JUHHULIAa BUJIa U HBOJIIOIUH.
Cunterndeckas Teopust sBosonuu (CTD).
JIBYKYIIIME CUITBI BOJIIOIIMU B COOTBETCTBUU C
CTD. PesynbTaTel 3B0mtonuu. CoxpaHeHne
MHOT000pa3usi BUIOB KaK OCHOBA YCTOMYHUBOTO
pa3Butus 6uochepsl. [IpuunHbl BBIMUpaHUS BUJIOB.
bronorndeckuii mporpecc 1 OMOIOrMYSCKHA
perpecc. [ MnoTe3sl MPOUCXOKACHUS KUZHHU.

Y Cl10’)KHEHME KUBBIX OPraHU3MOB Ha 3eMJie B
[IPOLIECCE IBOJTIOLMH. AHTPONIOTEHE3 U €T0
3aKOHOMEPHOCTH. JloKa3aTenbCTBa POJICTBA
YEJIOBEKA C MIIEKOIMUTAIOLIMMHU KUBOTHBIMH.
DKkonoruveckue pakTopsl aHTPOMOTeHE3a:
YCIIO’)KHEHHE MONYJIALIMOHHONW CTPYKTYphI BUA,
M3TOTOBJICHUE OPYIUM TPy/la, IEPEXO]] OT
PAaCTUTENBHOTO K CMEIIAHHOMY THITY TUTaHUs,
MCIO0JIb30BaHKE OTHs. [losIBIEHHE MBICIIUTENBHOMN
NEeATEIbHOCTH U YJICHOPA3AeIbHON PEYH.
[IporicxoxaeHne 4eI0BEYECKUX pac.

I[IpakTuyeckue 3aHATHS
Omnucanne ocoOeit Buaa Mo MOpPoI0orHIecKoMy
KPUTEPHIO.

AHanu3 u OLICHKA PA3JIMYHbIX T'UIIOTC3
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IMIPOHUCXOXKIACHUSA )KU3HU.
Ananus u OLICHKA PAa3JIMYHbIX T'UIIOTC3
IMIPOHUCXOXKIACHUSA UCIIOBCKA.

CamocrosiTesbHast padoTa

PaboTa c muTepaTypoii, B T.4. C HICIIOJIb30BAaHHUEM
pecypcoB HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»,
[0JIrOTOBKA MPE3eHTaINH 1Mo Teme 3.4.

Tema 3.5. Conep:xaHue yueOHOro MaTepuasa

DKOCHCTEMBI [Ipenmer u 3a1a4M SKOJIOTUU: YUeHHUE 00
DKOJIOTUYECKHX (DAaKTOpax, ydeHHE O cO00IIecTBax
OpPraHu3MOB, yueHHEe 0 Orocdepe. IKOIOorHIecKue
(hakTOpBI, 0COOCHHOCTH WX BO3CHCTBUS.
JKoJoruveckas xapakrepuctuka Buaa. [loustue 06
PKOJIOTHYECKUX cucTemax. Llenu nmutanus,
Tpodrueckue ypoBHHU. broreoieHnos kak

Yuenue B. U. Bepnanckoro o 6uocdepe. Ponb
PKUBBIX OPTaHU3MOB B Onocdepe. buomacca.
buonorndyeckuit KpyroBoport (Ha mpumepe
KpyroBopoTa yriaepoja). OCHOBHbIC HAIIPaBJICHUS
BO3/ICHICTBUS YeIOBEKa Ha Onocdepy.
TpaHcopmalys eCTECTBEHHBIX IKOJIOTHYECKUX
cucteM. OcOOEHHOCTH arpo3KOCUCTEM
(arporieHo30B).

bkocucTteMa. bruocdepa — riobanpHas sSKocucTEMa.

CamocrosiTesibHast padoTa

PaboTa c muTepaTypoii, B T.4. C HICIIOJIb30BAaHUEM
pecypcoB HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «MHTepHeT» TeMe
3.5.

IIpakTHYecKHe 3aHATHSA

CocraBiieHHE CXEM IIepelayy BEIECTB U SHEPTHH
(ueme#t mutanus). CpaBHUTENBbHAS XapaKTEPHCTHKA
[IPUPOJHBIX YKOCUCTEM U arpOIKOCUCTEM CBOEH
MECTHOCTH. PellleHne 7K0JI0rnyecKux 3aaad.
AHan3 M OLl€HKa [OCIIEACTBHN COOCTBEHHOMN
NesITeIbHOCTH B OKPY’KAIOIIeH cpezie, TI00albHbIX
HKOJIOTUYECKUX MTPOOJIEM U ITyTel UX pelIeHusl.
/InddepennupoBanHbIil 3a4eT

[IpumepHas TeMaTHKAa HHAMBUAYAJIbHBIX IPOEKTOB

1. Marepust, GpopMBbI e TBUKEHUS U CYILIECTBOBAHUS.

2. [TepBsIii pycckuii akagemMuk M.B.JIoMmoHOCOB.

3. HckyceTBO 1 mpoliece MO3HaHUS.

4. ®wusnKa 1 My3bIKAITBHOE HCKYCCTBO.

S. [IBeTomy3bIKa.

6. ®dusnka B COBPEMEHHOM ITUPKE.

7. du3nuecKue METO/ bl UCCIETOBAHMS TAMSITHUKOB UCTOPHUH,
APXUTEKTYPHI U TIPOU3BEICHUI NCKYCCTBA.

8. HayuHo-TexHnueckuii nporpecc u npo0iaeMbl 3KOJIOTHH.

0. buorexHonorus u reHHas nHxeHepus — texHosioruu XX| Beka.
10. HaHoTexHOJOTrHs KaK MIPHUOPUTETHOE HANIPABICHUE PA3BUTHUS

HayKHl ¥ Tpon3BoicTBa B Poccuiickoit denepanuu.

16




17

11.  Oxpana okpyXaromiei cpebl OT XUMHUYECKOTO 3arpsi3HEHUS.
12.  PactBOpbI BOKPYT HAC.

13.  VYcrpaHeHue KeCTKOCTH BOJIbI Ha TPOMBIIIJICHHBIX MPEATPUATHSX.
14.  Hcropus BOZBHUKHOBEHHUS U Pa3BUTHS OPTraHUYECKOU XUMUH.
15.  VYrueBoasl ¥ UX POJIb B )KUBOU IIPHUPOJIE.

16.  JKupsl Kak IpOAYKT MUTAHUS U XUMHUYECKOE ChIPhE.

17.  HexBaTka mpoAoOBOJLCTBUS KakK rio0anbHas mpodiema
YEeIIOBEYECTBA U MTyTU €€ PEUICHUS.

18. CpencTBa TUTHEHBI HA OCHOBE KHCJIOPOICOAEPIKAIINX
OPraHUYEeCKUX COCIUHECHUM.

19.  Cunrernueckue MOIOIIKE CPEICTBA: JOCTOMHCTBA U HEIOCTATKH.
20.  JledunuT Oenka B MUILEBBIX MPOIYKTAX U €0 MPEOJ0JICHUE B
paMKax ri100a1bHOM MPOAOBOILCTBEHHOM MTPOTPAMMBI.

21. B.U. Bepnanckuii u ero yuenue o 6uocdepe.

22.  Hcropus u pa3BUTHE 3HAHUH O KIIETKE.

23.  Oxpyxaromas 4yeJoBeKa cpeia U €€ KOMIIOHEHTHI pa3InyHbIe
B3IJISABI HA OJHY MPoOIiemMy.

24. [Momymnsmus Kak equHUIA OMOTIOTUYECKON IBOFOIIHH.

25.  Tlomynsuus Kak 3KOJOTUYECKAsl SIUHUIIA.

26.  CoBpeMeHHBIC B3TJISAIbI HA OMOJOTHYECKYIO IBOTIOLHIO.

27. CoBpeMeHHbIE B3TJISIbI HA MPOUCXOKICHUE YETTOBEKA:
CTOJIKHOBEHUE MHEHHUH.

28.  CoBpeMeHHBIC METO/IbI HCCTIETOBAHUS KIETKH.

29.  Cpenpl 0OMTaHUS OPTaHU3MOB: TPUYHHBI Pa3HOOOpasusl.

3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
3.1. TpeboBanuss K MHHHUMAJIbHOMY MAaTepPUATbHO-TEXHUYECKOMY
o0ecne4yeHn 1o
Jlyis peanuzanuu MpOrpaMMbl TUCIUIUIMHBI UMEETCSl B HAIMYUU KaOWHET
€CTECTBO3HAHUHI.
O6opynoBanne yueOHOTO KaOWHETA:
-II0CaI0YHBIC MECTA IO KOJUYECTBY O0yUJaOIUXCS
-yueOHas 10CKa
- pabouee MecTo MperoaBaTess
- TJTAKATHI

3.2. UupopmanmnonHoe obecneyenue 00yueHust
OcHoBHas1 yueOHasi IUTEPATYypA:

1. EcrecrBo3nanme. 10 kiace  [Dnekrtponnsiii  pecypc]  yueb. s
o011eo0pa3oBaTeNIbHOM Opranu3aiuu . 0a30Bblii ypoBeHb/Anekcammua W.1O., [NanakTrnoHOB
KBu gp. / Tlog pen. Anekcamuuoir WM.}O.,-M.:. Ilpocsemenne, 2020 — 272c¢.- DBC
«3narenscTBa [IpocBemenus»

2. EctectBo3HaHue. 10 kKnacc [Tekcr] yueb. s oOmieo0pa3oBaTeIbHOM
opranuzaiuu . 6a3oBeiii ypoBens/ Anekcammna WU.10., Ianakrrnonos K.B., Jlanmes A.B. u ap. /
Ion pen. Anekcammnuoit U.1O.,-M.: IIpocemenue, 2021. — 334.

JlomoJiHUTeIbHAS yUeOHAasl JIuTepaTypa:

1. Axumenko, C. b. ®usnka u ecrecro3nanue. [Ipaktnueckue padboTh: YueOHOE
nocobue / Akumenko C.b., fIBopyk O.A. - M.:11[ PUOP, HUI] UH®PA-M, 2018. - 52c.: -
(Beicmiee obpaszoBanue: bakamaBpuar). - ISBN 978-5-369-01104-1. FekcT : 3JCKTPOHHBIM. -
URL: https://znanium.confexum A0CTyma: MO MOAMKUCKE
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2. Axmanymauna, JI. I'. buosorus ¢ ocHoBamu 3Kkooruu . yueoHoe mocobue / JI. T
AxmanynnuHa. — Mocksa | PUOP : UTHOPA-M, 2020. — 128. - ISBN 978-5-9557-0288-9. -
Tekcer : anextponnsiid. - URL: https://znanium.comfexxum nocTyna: 1o moamnucke

3. AxmenoBa, T. W. EcrectBo3Hanme : y4yeOHOE TMOCOOME I CPEIHETO
npodeccuonansuoro oopasosanus / T. M. AxmemoBa. - 2 u3[., HCIIpaB. M JONOJIH. - MOCKBA :
PI'VII, 2018. - 34Q. (c npuioxenuem Ha Mubopmannonno-oopasosareinbaom mopraie PIYIT).

- ISBN 978-5-93916-694-2. Tekcr : snekrponssiii. - URL: https://znanium.com Pexum
JOCTYTIA: IO TIOJIITUCKE.

4. Iunckwmii, A. A. ®usuka : yueouuk / A.A. Iunackuit, I'.}O. I'pakoBckuii ; moj
o6m. pen. FO.W. luka, H.C. IlypsimeBoii. — 4- u3f., ucnp. — Mocksa : ®OPYM : UHOPA-
M, 2021. — 56Q@. — (Cpennee npodeccuonanbHoe oopazoBanue). - ISBN 978-5-00091-739-8.
- Tekcr : anextponnsiii. - URL: https://znanium.corRexum gocTyma: 1mo moamnucke

NuTepHeT-pecypcenl:
http://vklasse.org/10-klasgieOnuku nis 10-11kmaccos
www. class-fizika. nard. ru Kaacc!uas mocka ist TF0003HATETBHBIX ).
www. physiks. nad/ ru @u3suka B aHUMAITUAX>).
www. interneturok. ru (Buaeoypok mo mpeaMeraM IKOJIbHOM MPOrpaMMbI»).
www. alhimikov. net QOpa3oBaTelbHbI CANT 1151 IKOJIBHUKOB).
www. biology. asvu. ru Kcs Ouomorusi. CoBpeMeHHass OHOJIOTHS, CTaTbhH,
HOBOCTH, OMOJINOTEKA).

7. www. window. edu. ru/ windowHauHOE 0OKHO JOCTyIa K 00pa30BaTeIbHBIM pecypcam
WuTepnera no 6uonoruu.

ouhwnE

4. KOHTPOJIb U OLIEHKA PE3VYJbTATOB OCBOEHUS YUYEBHOI'O
HPEIMETA

Jlnst  oneHmBaHUST ~— 00pa30BATENBHBIX  JIOCTHKCHUH  OOyYaroIIMXCS
UCIIOJIB3YIOTCSI OLIEHOYHBIE MEPOIPUSITUU:

Tekymmi KOHTPOJb YCIEBAEMOCTH — CHUCTEMATHYECKAs NMPOBEPKA 3HAHUM,
YMEHUW W HABBIKOB OOYYalOUIUXCs, KOTOpasi MPOBOJUTCS B TEYCHHE CEMECTpa
HEIMOCPEJICTBEHHO B XOJI¢ YYE€OHBIX 3aHATHI, B TOM YHCJIE€ MO pe3yJbTaTaM
BBITIOJIHEHUSI PA3JIMYHBIX CAMOCTOSITENIbHBIX PadoT.

[IpomexxyTouHast — arrecrauus — IMpoBepKa Y4YEOHBIX  JOCTHXKEHHI
o0yyJaroumxcs o UToraM U3ydeHusi yueOHOro npeamMera, KoTopas IpOBOJUTCS B
dbopme nuddepeHIInpOBaHHOTO 3a4eTa.

Meroabl KOHTPOJST M OUEHKH - YCTHBIM ONpOC, MHUCbMEHHas padoTa,
OLICHMBAaHUE C TPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJIOTUH.

@dopMbl KOHTpPOJISI U OLEHKM — coOecefoBaHWE, TECThl, 3cce, pedepar,
KOHTpOJIbHAsA padoTa, MPaKTUKO-OPUEHTUPOBAHHBIE 3aJlaHMs, OTYEThl IO
MPaKTUYECKUM pabOoTaM, MHIUBUAYAJIbHBIA MPOEKT U JIp.

Pe3yabTaThl 00yueHus @DopMBbI U METObI KOHTPOJISI U
(mpeaxmMeTHbIe) OIIEHKH Pe3yJIbTATOB 00yYeHHs
11 - cpopMupOBaHHOCTH MPEACTABICHUH O LIETOCTHON VY eTHBIT onpoc:
COBPEMEHHOM €CTECTBEHHO - HAYYHOW KapTHHE MHPA, O co0ece0BaHuE;
MPUPOAE KAK EUHOMN LEITOCTHOM CUCTEME, B3aUMOCBSI3H nUChMEHHas padora:
YyeJioBeKa, IPUPOJIbl U 00IIECTBA, TPOCTPAHCTBEHHO- TECTUPOBAHUE
BpPEMEHHBIX MaciTabax BcenenHoit
[12 - BnageHue 3HAHUSIME O HAaNOOJIee BAKHBIX OTKPHITHX | YCTHBIN OMPOC:
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U JOCTH)KEHUSX B 00JIaCTH €CTECTBO3HAHMS, MOBJIMSABLINX
Ha HBOJIIOLMIO NPEJCTABICHUN O IPUPOJE, HA PA3BUTHE
TE€XHUKU U TEXHOJIOTUI

cobeceloBaHueE;
NUCbMEHHas paboTa:
TECTUPOBAHUE

13 - chopMUPOBAHHOCTH YMEHUSI TPUMEHSTh
€CTECTBCHHO - HayYHbIC 3HAHUS JIJIS OOBSICHCHHUS
OKPYKAIOIINX SBJICHUM, COXPAHESHHUSI 3I0POBbSI,
o0ecrieueHns 0€30aCHOCTH KU3HEAEITEILHOCTH,
OepeKHOT0 OTHOIICHHSI K IIPUPOJIE, PAIIHOHATBHOTO
MIPUPOJIOTNIOIL30BAHUS, & TAK)KE BBIMIOJTHCHHS POJTU
IpPaMOTHOTO OTPEeOUTENS

[Mucemennas pabora:
OLICHKA BBIITOJIHEHUS TPAKTUYECKHUX
3a/1aHN, TECTUPOBAHUE

[14 - chopMHUpOBAaHHOCTH TPEICTABICHUM O HAYYHOM
MCTOAC IO3HAHUA NpUPOABI W CPCACTBAX UHIYUCHUA

MeramMpa, MakKpoMHUpa W  MHKPOMHUpA;  BIJIAJICHUE
nprueMaMHd eCTECTBEHHO - HAayYHBIX HaOJIOJICHUH,
ONBITOB, MCCICAOBAaHM W OIEHKU JOCTOBEPHOCTH

TMOJIYYCHHBIX PC3YJILTATOB

[Tucemennas paboTa:

OIICHKAa BBbIIIOJHCHUA MMPAKTUYCCKUX
3aJJaHWl, pEIICHWE CHTYallMOHHBIX
3amay;

KOHTpPOJIbHAs paboTa

[15 - BnaieHue NOHATUHWHBIM aIlapaToM €CTECTBEHHBIX
HayK, MMO3BOJISIONINM IT03HABATh MU, Y4aCTBOBATh B
JUCKYCCHSIX TIO €CTECTBEHHO - HAYYHBIM BOIIPOCAM,
UCIIOJIb30BaTh PA3IMYHBIC UCTOYHUKY UHPOPMAITUH IS
MOATOTOBKU COOCTBEHHBIX Pa0dOT, KPUTUUECKH
OTHOCUTKCS K coobmenusiMm CMU, copeprxamumm
HAyYHYI0 HH(POPMAIIHIO

[Tucemennas paboTa:

OLCHKA BBITIOJIHCHUS NPAKTUICCKUX
3aJ]aHNH, pEIICHUE CUTYAITHOHHBIX
3amay;

KOHTpPOJIbHAs paboTa

I[16 - cdhopMuUpPOBAaHHOCT,  yMEHUW  TMOHUMATH
3HAYUMOCTh €CTECTBEHHO - HAy4YHOro0 3HaHWUA JUIA
Ka)XJ10T0 YyesroBeKa HE3aBHCUMO oT €ero

poeCCHOHAIBHON JIEATEILHOCTH, pa3inyaTh (PaKThl U
OLICHKH, CpaBHHUBATbL OLCHOYHLIC BBIBOAbBI, BHJICTH HX
CBS3b C KpPUTEPHUSIMH OIICHOK U CBSI3b KPUTEPHUEB C
ONPEAEIEHHON CUCTEMOM LIEHHOCTEN

VYceTHBIT opoc:

CobecenoBaHue;

NUCbMEHHAas paboTa:

OLIEHKA BBIIOJIHEHHSI TPAKTHUYECKUX
3aJaHUM
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5. JJUCT U3MEHEHUH U JIONIOJTHEHUM, BHECEHHBIX B
PABOYYIO ITPOI'PAMMY YYEBHOI'O IIPEJIMETA

/1

No myHkTa
paboueit
MIPOrpaMMBbI

Jara
BHECEHMS
H3MEHEHHI
158
JNOIIOJTHEHN N

Conepxanue
JI0 BHECEHUS
JIOIIOJTHECHU I
1 U3MCHCHUMN

Conepxanue
ocIIe
BHECCHMS
JIOTIOJTHCHU I
1 U3MEHCHUH

PexBu3utn
MPOTOKOJIA
paccMOTpEeHHS
IUKJIOBOM
KOMHCCHEH

Hara
YTBEPKICHUS
BHECCHUS
JIOTIOJTHCHU I
1 U3MCHCHUM
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