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1. TACIIOPT TPOTPAMMBI YYEBHOM JUCIIUTIIMHBI

1.1. O6aacts npuMeHeHus nporpammbl. [losicHuTeIbHAA 3aIHCKA

[Iporpamma o6mieoOpazoBaTenpHol  yueOHOM mauctummasl  OJ1.01.04
EcrecTBO3HaHMe mnpeaHa3zHaueHa sl u3ydeHusa ectectBo3HanHus B [TIOY PK
«Komnemx wuckyccts Pecnybnmukm Kommy, peammsyromiem o0Opa3oBaTeIbHYIO
IporpaMMmy CpEeIHEero OO0IIero oOpa3oBaHUsS B MpeneiiaX OCBOCHHUS MPOrPaMMBbI
MOATOTOBKY CHEIUANIUCTOB cpeanero 3BeHa (manee - [IIICC3) Ha 6a3e 0CHOBHOTO
obmrero oopa3oBaHusl.

[Iporpamma y4eOHOM IUCHMIUIMHBI pa3paboTaHa Ha OCHOBE TPEOOBAHMIA
benepalibHbIX TOCYIAPCTBEHHBIX 00pa30BaTeNIbHbIX CTAaHAAPTOB CPETHETO OOLIETO
oOpa3oBanusi, (QefepalbHbIX TOCYJapCTBEHHBIX O0pPa30BaTEIbHBIX CTaHAAPTOB
CpemHero mpoQeCCUOHAILHOTO 00pa30BaHus, B COOTBETCTBUH ¢ PexomeHanmsaMu
110 OpraHU3alluy MOJYYEHUS CPETHET0 00I11Iero 00pa3oBaHus B peieiaax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPaMM CpeTHero MpodecCHoHaTLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO oOmiero oOpa3oBaHHsl C y4dyeToM TpeOoBaHUU  (enepaibHbIX
roCyapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB M MOJIydaemMou mpodeccun wiu
CHEUUAIBLHOCTH  CpelHero  mnpodeccHoHanbHOrO  oOpa3oBaHUs  (MMHCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJUTHUKHU B cepe MOJTOTOBKM pabouynX KaJpoB
u 11O Munob6puayku Poccun ot 17.03.2017 Ne 06-259), ¢ y4eToM mpHUMEpPHBIX
mporpamMm o011e00pa3oBaTeNbHBIX YYCOHBIX AUCIHUIUIMH IS TPO(ECCHOHATBHBIX
00pa3oBaTeNIbHbIX OpraHU3aIHil.

B cootBercTBUUM ¢ TpeboBaHMsAMH (pemepanbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa CpeaHero ooImero o0pa3oBaHUsA MporpaMma
yueoHou auciurunabl O/1.01.04 EctecTBO3HaHMEe U3ydaeTcss Ha 0a30BOM YpOBHE
cpeaHero (1moaHoro) obiiero oopa3oBaHusl.

N3yuenune coaepxanus mnporpaMmmbl ydeOHou auctumimael  OJ1.01.04
EctecTBO3HaHME HA 6a30BOM YPOBHE CpPEAHETO OOIET0 00pa3oBaHUs HAIMPaBICHO
Ha JIOCTHKEHUE CIICTYIOMNX HeJIeH:

— OCBOCHME 3HAHMM O COBPEMEHHOM €CTECTBEHHOHAy4YHOM KapTUHE MHUpa U
METO/IaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoJiee BaXXHBIMU UICSIMU U
JOCTH)KEHUSIMU €CTECTBO3HAHUSI, OKA3aBIIMMU OMpPEACISAIONIee BIMSHUE Ha
MIPEICTABIICHUS] YETIOBEKA O MPUPOJIC, PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— OBJIQJICHUE YMEHUSMH NPUMEHSATh TOJyYEHHbIE 3HAHUS Ui OOBSICHEHUS
SBJICHUM OKPY)KAIOIIETO0 MHpA, KPUTHUYECKOW OIICHKH ¢ HCIOJIb30BAHUS
ecTeCTBeHHOHay4YHOM wuHpopMauuu, cojepxamieiics B CMMU, pecypcax
WuTepHeTa U Hay4HO-TOMYJISIPHOW JHUTEPAType; OCO3HAHHOTO OIpPECICHHUS
COOCTBEHHOM TMO3UIMM TI0 OTHOIICHHIO K OOCYXJaeMbIM B 0OIlECTBe
npobiieMaM HayKH;

— Pa3BUTHUC HHTCIUICKTYAJIbHBIX, TBOPYCCKHX CIIOCOOHOCTEN U KPpUTHUYICCKOTO
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MBIILIJICHHUS B XOJ1€ IPOBEICHUS MPOCTEUIINX UCCIIEIOBAHNUM, aHAIN3a SIBJICHUM,
BOCIIPUATHUS U MHTEPIIPETALMU €CTECTBEHHOHAYUYHON UH(pOpMaIINK;

— BOCHHTAaHHE YOEXKIIEHHOCTH B BO3MOXKHOCTH TMO3HAHUSA 3aKOHOB IMPHUPOJIBI U
WCIIOJb30BaHUA JOCTHKEHUN €CTECTBEHHBIX HAYK /ISl PA3BUTHUS IIMBHIM3ALINH;
CTpeMJICHUsI K OOOCHOBAaHHOCTM BBICKA3bIBAEMOI MO3UIIMH M YBAXKEHUS K
MHEHUIO OMIOHEHTa MPHU OOCYXKICHUH MPOOJIeM; OCO3HAHHOTO OTHOLICHHS K
BO3MO>KHOCTH ONIACHBIX PKOJIOTHUYECKUX U 3THYECKUX MOCIEACTBUM, CBA3aHHBIX
C JOCTH>)KEHUSIMU €CTECTBEHHBIX HAYK;

— HCIIOJIb30BAHUE E€CTECTBEHHOHAYYHBIX 3HAHWM B IOBCEAHEBHOW KU3HMU IS
oOecrieueHnss  OE30MACHOCTH  JKU3HENEATENBHOCTH, OXpaHbl  30POBB,
OKpY’KaroIIel Cpeibl, SHEProcOepeKeHNU .

EcTecTBO3HaHME — HayKa O SIBJCHUSAX W 3aKOHaX Nmpupojibl. CoBpeMEHHOE
€CTECTBO3HAHHUE BKIIIOYAET MHOECTBO €CTECTBEHHO-HAYYHBIX OTpacield, U3
KOTOpPbIX HauOoJiee BAXKHBIMU SIBIAIOTCS Gu3MKa, XUMHS U Ouosorus. OHO
OXBaTbIBAET LIMPOKHUI CIIEKTP BOMPOCOB O Pa3HOOOpPA3HBIX CBOMCTBAX OOBEKTOB
IIPUPOJIBI, KOTOPBIE MOYKHO PACCMaTpUBaTh KAK €UHOE LETIOE.

EcrecTBeHHO-HAy4HblE€ 3HAHUSA, OCHOBAaHHbIE HA HUX TEXHOJOTUU
dbopMHpYIOT HOBBIM 00pa3 *Xu3HU. BBICOKOOOpPa30BaHHBIN YETOBEK HE MOXKET
JUCTAHLIUPOBATHCS OT (PYHIAMEHTAJIBHBIX 3HAHUM 00 OKpYXKalolleM MHUpE, HE
PHUCKYsl OKa3aThCsi OECHOMOIIHBIM B MPOQECCHOHAIBHON JesTenbHocTH. Jlroboe
MEPCIIEKTUBHOE HANPABJIECHUE JEATEIbHOCTA 4YEJIOBEKA MNPSIMO WJIH KOCBEHHO
CBS3aHO C HOBOM MaTepHallbHOM 0a30i1 U HOBBIMU TEXHOJOTHUSMH, U 3HAHHE HX
€CTECTBEHHO-HAYYHOMW CYIIHOCTH — 3aKOH ycCIexa.

EcTecTBO3HaHME — HEOThEMJIEMAs COCTABIIIONIAS KYJbTYpbI: ONPEIEIIsis
MHUPOBO33pEHUE 4YEIOBEKa, OHO IPOHMKAET M B TyMaHUTapHyi chepy, u B
OOIIECTBEHHYIO KHU3Hb.

OCHOBY €CTECTBO3HAHHUSI TPEACTABISICT (PU3MKa — HayKa O MPHUPOJE,
u3yyarouiasi HauOoJiee BaXKHbIE SIBJICHUS, 3aKOHbI M CBOICTBA MaTEPHAIBHOIO
mupa. B ¢usuke ycraHaBiMBalOTCS yHUBEpCAJIbHbIE 3aKOHBI, CIPABEMJIMBOCTH
KOTOPBIX MOJTBEPKIAETCS HE TOJBKO B 3€MHBIX YCJIOBHUSX M B OKOJIO3EMHBIX
MIPOCTPAHCTBAX, HO M BO Bceud Bcenennoil. B 3ToM 3akirouaercss OoauH U3
CYIIIECTBEHHBIX MPU3HAKOB (PU3MKH Kak (PyHIaMEHTaTILHON HAYKH.

EcTecTBO3HaHME KaK HayKa O SBJICHUSAX W 3aKOHAX MPHUPOJABI BKIHOYAET
TaKXXe OJHY U3 BAXHEUIIUX OTPaCied - XUMUK0. XUMHUA - HAyKa O BELIECTBAX, UX
COCTaBe, CTPOEHUHU, CBOMCTBAaX, IMPOLECCAX NPEBPALICHUS, HCIOJIb30BAaHUU
3aKOHOB XUMHUH B IIPAKTUYECKOM JEATEIBHOCTH JIIOAEH, B CO3JAaHUU HOBBIX
MaTepuaoB.

buosnorus - coctaBHast 4aCTh €CTECTBO3HAHUSI. JTO HayKa O )KUBOMU MPUPOJIE.
OHa wu3y4yaeT paCTUTEIbHBIN, XUBOTHBIM MHP M 4YEJIOBEKA, HCIOJb3Yyd Kak
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COOCTBEHHBIE METONbI, TaK W METOJbl JPYrMX HayK. bHOJOrus BBISBISET
3aKOHOMEPHOCTH, IPUCYLIUE KU3HU BO BCEX €€ MPOSBICHUSAX, B TOM YUCJIe OOMEH
BEILECTB, POCT, PA3MHOXEHHUE, HACJIEACTBEHHOCTh, U3MEHYUBOCTh, 3BOJIIOIUIO U
Ap.

B ITIOY PK «Komnemx wuckyccts PecnyOmmku Kommy, peanusyromem
00pa3oBaTeNbHyI0 MPOTPAMMYy CPEIHETO0 OOIero oOpa3oBaHUS B Mpejenax
ocoenus [IIICC3, uzyuyaercs yueOnas aucuumiauHa O/1.01.04 EcrtectBo3Hanue,
BKJIIOUAIOLIAsl TPU pa3jiesia, 001alalolue OTHOCUTENIbHON CaMOCTOSTEIbHOCTBIO U
LEI0CTHOCTHIO - «Duzukay, «Xumusy», «buonorus.

Nzyuenune yueOHo auctumiuabl OJ[.01.04 EctecTBO3HaHUE 3aBepIiaeTcs
MOJIBEICHHEM UTOrOB B (hOpME KOMIUIEKCHOTO 3K3aMeHa.

1.2. Mecto yueOHoil nucuuniannbl B cTpykrype HIICC3.

B yuebnpix mmanax [IIICC3 yuebnas nucuurmumna OJ1.01.04
EctecTBO3HaHME BXOIUT B COCTAaB yu€OHBIX TUCHUIUIMH OOIIE00pa30BaTEIHLHOTO
UKJIA.

1.3. Heau wu 3agaud  y4yeOHOW JMCHUIVIMHBI — TpPeOOBaAHUA K
pe3yJIibTaTaM OCBOCHHUS Y4eOHOM TUCIUIIMHBI

B pesynpraTte ocBoeHuss mporpammbl yueOnoM aucuuruinabsl OJ1.01.04
EctecTtBo3HaHne 00yyaromuiics: 10KeH 001a1aTh 001ell KoMIeTeHMeii:

OK 10. Hcmomp3oBaTh yMEHUS W 3HAHUA YYCOHBIX JAUCITUIUIMH
benepalibHOro rocyJapCTBEHHOT0 00pa30BaTEILHOTO CTaHAApTa CPEIHETO OOIIETO
o0Opa3oBanus B Ipo(ecCUOHATBHOMN NeSITeIbHOCTH.

B pesynbprate ocBoeHuss mnporpammbl ydeOHou mucuuruimHel OJ1.01.04
EcTtecTBO3HaHKE 00yYarOIUNACS TOJKEH YMETh:

(Y1) opueHTHpoBaTHCS B COBPEMEHHBIX HAYUHBIX MOHATUAX U MH(MOpMALIUU
€CTECTBEHHOHAYYHOI'O COJIEPKAHUS;

(Y2) paboTaTh C ecTeCTBEHHOHAY4YHON MH(POpPMAIUEil: BIaIeTh METOAAMHU
MOMCKA, BBIICIATH CMBICIIOBYIO OCHOBY M OLIEHUBATh JIOCTOBEPHOCTh
uHpopmaruu;

(Y3) ucnonb3oBaTh €CTECTBEHHOHAYYHbIE 3HAHUS B MMOBCEIHEBHOW >KU3HU
Uisi  obecrieueHus] O€30MACHOCTU  JKU3HEACSTENbHOCTH, OXpPaHbl 30pOBbS,
OKpY’KaroIIel cpeibl, SHEProcOepeKeHNU .

B pesynpraTte ocBoeHuss mporpammbl yueObHoM aucuuruinasl OJ1.01.04
EctecTBO3HaHrE 00yUalOUIiCs T0KEH 3HATH:

(31) ocHOBHBIE HAYKH O TIPUPOJIC, UX OOIIHOCTh U OTIUYUS;

(32) ecrecTBEHHOHAay4HbIH METOJl MO3HAHUS M €ro COCTaBIIAIONIME,
€IMHCTBO 3aKOHOB NPUPO/Ibl BO BeeneHHoi;



(33) B3aUMOCBS3b MEXKYy HAYYHBIMH OTKPBITUSIMUA U Pa3BUTHEM TEXHUKHU U
TEXHOJIOTUH;

(34) BkJag BEIUKUX  YYEHBIX B (OPMHUPOBAHHUE  COBPEMEHHOMU
€CTECTBEHHOHAYYHOUN KapTUHBI MUPA.

1.4. Pexomenayemoe KOJMYECTBO 4YACOB HA OCBOCHHE NPOrpaMMbl
yueOHO JUCHHUILIUHBI.
MaxkcuManbHON y4eOHOUM Harpy3ku oOyuaromuxcsi cocraBisieT — 108 wacos, u3
HUX:

00s13aTeNIbHOM ayIUTOPHON y4eOHOH Harpy3ku 0Oydaromierocs, BKIIOYas

HpaKTUYEeCKHUe 3aHATHsI, — 72 Jaca;

CaMOCTOSITENIbHOM paboThl 00yUaromerocs — 36 4acos.



2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JJUCITUILINHBI
2.1. O0beM yueOHOM TMCHUILUIMHBI M BHAbI Y4e0OHOH padoThI

Buna yueO6Hoii padoThI O0bem
4acoB
MaxkcumanbHasi ydeOHAasi HArpy3Ka (Bcero) 108
Oobs13aTesibHASI AyIUTOPHAS yueOHAasi HArpy3Ka (Bcero) 72
Oo0s13aTeIbHAN ayAUTOPHAs yyeOHAasi Harpy3ka (Pu3uka) 36
B TOM YHCJIE:

MPAKTUYECKHUE 3AHATHUS 2

KOHTPOJIbHBIE paOOThI 2
Oo0s13aTeIbHAN ayJUTOPHAA yyeOHAasi HAarpy3Ka (Xummus) 20
B TOM YHCJIE:

MPAKTUYECKHUE 3AHATHUS 4
Oo0s13aTeIbHAA ayAUTOPHAs yyeOHAasi Harpy3ka (buosorus) 16
B TOM YHCJIE:

IIPAKTUYECKUE 3aHATUSA 5,5
CamocTrosiTeJibHasi paboTa o0yuaroierocs (Bcero) 36
CamocTrosiTesibHas padoTa o0yuarwierocs (Pusnka) 18
B TOM YHCJIC:

paboTa co CpaBOYHOMN JIUTEPATYpPOr 7

pelieHne 3aaa4d 7
CamocrosiTesibHas padoTa o0yuyarierocs (Xumus) 10
B TOM YHCJIE:

peleHue 3aaa4 9

HanucaHue pedepara 1
CamocrosiTesibHast padora o0yuarerocs (buoJsiorus) 8
B TOM YHCJIE:

Harnucanue pedepara 3

[IpomexyTounas artectanus B hopme auddepeHmpoBaHHOro 3a4eTa (2 ceMecTp)
Hrororas arrecramus B popme nuddepeHrnpoBaHHOTO 3aueTa (4 ceMecTp)




2.2. IllpumMepHBbIH TEMATHYECKHUI IVIAH U COAEePKAHUE YIeOHOH TUCIUTIIUHBI

Koawbt
¢opmupyemMbIx
KOMIIeTeHIH

HaunmeHnoBanue
pa3aesioB u TeM

Conep:xanue yue0HOr0 MaTepHaJia, JJaGopaTopHble PadoThl H NPAKTHYECKHE
3aHATHS, CAMOCTOSATEIbHAsA padoTa 00y4aIuxcs, KypcoBasi padoTa (IIPOEKT)

JlokeH
yMeTh

Jlomxken
3HATh

Oo0nem

qyacoB

Yposenn

OCBOECHUSA

[

1 cemecTp

OU3UKA

OK 10

BBenenue B
JUCUUILINHY.

Coaep:xkanue yueOHOro MaTepuajia

1 | Cucrema Hayk o mpupoje. @PusMka Kak Hayka. DBOJIOLUS €CTECTBEHHOHAYYHOMH
KapTUHbl Mupa. EcCTecTBEHHOHAy4HBIM METOJ MO3HAHUS U €ro COCTaBISIOILUE:
HaOJII0JcHUEe, U3MEPEHHUE, SKCIIEPUMEHT, TUIIOTE3a, MOJIEIb, TEOPUSL.

2 | EquHcTBO 3aKOHOB NIpUPOABI M COCTaBa BemlecTBa BO Bcenennoit. Mukpomup,
MaKpOMUp, MEraMHp, UX IPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKH.

3 CucteMHBIH noaxo4d B €CTCCTBO3HAHHMU. Hawnbonee BakHbIE C€CTCCTBCHHOHAYYHbIC
UJACU U OTKPBITUA, ONPCACTIAOINNC COBPEMECHHBIC 3HAHUA O MUPEC.

31, 32,
33,34

JlaGoparopnsie pabotel He mpemycMoTpeHo

IIpakTnueckue 3anstust He mpegycMoTpeHo

KourpoabHbie padoTsl. BxonHas koHTpobHAs paborTa.

v1,V2,
V3

31, 32,
33, 34

CamocrosTenpHas paboTta odydatonmmxcst He nmpemycMorpero

Pasznen 1. Mexanuka.

OK 10

Tema 1.1.
OCHOBBI KHHEMATHKH.

Copep:xaHue yueOHOI0 MaTepHaJa

1 | MexaHn4ecKkoe IBHIKEHHME U €TI0 BUIbI.

2 | IlpsmonuHeitHOE paBHOYCKOPEHHOE ABIKCHHE.

3 | IlpuHIIMT OTHOCHTENHHOCTH | amiresl.

V1,¥2

32, 33,
34

JlabopaTopusie paboter He nmpenxycMoTpeHo

IIpakTnueckue 3anstust He npegycMoTpeHo

KonTponpHable pabotel He npeaycmoTpeHo

CamocrosiTeJbHAasi padoTa 00yJarouuXcst
Pabora co cripaBouHOM HTepaTypoit: J[BrmkeHne Tena mpsAMOIMHEHHOE
KPHUBOJIMHEWHOE.

Y1,V2,
V3

33, 34

OK 10

Tema 1.2.
OCHOBBI JUHAMUKH.

Copep:xaHue yueOHOI0 MaTepHaJa

1 | 3akoHBI coxpaHeHHs B MexaHWKe. [IpernckazaTenpHas CHiia 3aKOHOB KJIACCHYECKOMN
MEXaHUKH. VIcronmp30BaHWE 3aKOHOB MEXAaHUKH JJISI OOBSCHEHHS IBIDKCHUS
HEOECHBIX TEJ U JUIsl PA3BUTHS KOCMHYECKHUX HCCIICJOBAHUI.

2 FpaHI/IIILI MMPUMCHUMOCTHU KJIACCHUYECKOM MEXaHHUKH.

V1,¥2

32, 33,

JlaboparopHsle pabotsl He peycmoTpeHo

[Ipaktuueckue 3ausatus. He npenycmMorpeHo

Kontpomnsneie padbotel He mpegycMoTpeHO




CamMocrosiTe1bHast padoTa 00y4aloHXCs
Pemenue 3anau.

y2

33

OK 10

Tema 1.3.
3aKOHBI COXpaHEHUS B
MEXaHHKE.

Coaep:xkanue yueOHOro0 MaTepuajia

1 3aKOHBI COXpaHCHHSA B MCXAaHUKE. Hpeac1<a3aTenLHa$1 CHJIa 3aKOHOB KJIACCHYCCKOM
MCXaHHUKU.

2 Hcnonp30BaHue 3aKOHOB MEXAHHUKHU JUISI O0OBACHEHHS JABUXKCHHUA HEOECHBIX TCII U JUIA
Ppa3sBUTHA KOCMHUYCCKUX HCCIICIOBAHMIA.

3 | 'paHuIIbl IPUMEHUMOCTH KIACCUYECKOH MEXaHUKH.

v2,V3,

33,34

JlaGoparopasie paboTel He nmpexycmMoTpeHo

IIpakTnueckue 3anstust He npegycMoTpeHo

KonTponsHable pabotsl He npeaycmoTpeHo

CamocrosiTeJbHAasi padoTa 00yJaroUIuXCst
Pemenue 3anauq.

Y1,V2,
V3

32,33

Pa3nen 2. OcHOBBI
MOJIEKYJIAPHOI (PU3NKHU
U TePMOAMHAMHUKH.

OK 10

Tema 2.1.
OCHOBBI MOJIEKYJISIPHON
¢bu3uKy.

Coaep:xkaHue yueOHOT0 MaTepuaja

1 | JIuckpeTHoe CTpOeHHE BelecTBa (MOJEKYINbI, aTOMBI, 3JIEMEHTAPHBIC YACTHIIbI).
Bo3HUKHOBEHHE  ATOMHCTHYECKONH THUIOTE3bl CTPOCHHSI  BEIIECTBA U €€
JKCIICPUMCHTAIBHBIC JJOKA3aTeIbCTRA.

2 | AOconoTHas TemIiepaTypa Kak Mepa CpelHeldl KWHETHYECKOH SHEpIuu TEIIOBOTO
JIBIDKEHUSI YaCTHI] BEILIECTBA.

3 MO[[C.HL nacajbHOro rasa. I[aB.HeHI/IC rasa. ypaBHeHI/Ie COCTOSAHHMA UACAJIBHOI'O rasa.
CTpOGHI/Ie H CBOICTBa )KPI[[KOCTCﬁ 1 TBEPABIX TCJI.

v2,V¥3

32, 33,

JlaboparopHsle pabotel He npenycmoTpeno

IIpaktuueckue 3ausatust He nmpenycmMorpeHo

Kontponsneie padotel He npenycMoTpeHO

CamMocTosiTe1bHast padoTa 00y4aloHXCs
1. CocraBnenune Tabnubl «I a30Bble 3aKOHBI»
2. Pemenue 3agau.

v2,¥3

33,34

OK 10

Tema 2.2.
OCHOBEBI
TEPMOANHAMHKH.

Coaep:xkanue yueOHOr0 MaTepuajia

1 | 3akoHBI TepMomuHAMHUKH. llopsnok-OecnopsAOoK ©  HeoOpaTHUMBIH  XapakTep
TETUIOBBIX MTPOIECCOB (2-€ HAYaJI0 TEPMOIMHAMUKH, SHTPOIIHS, HHPOPMAITHs).

2 | TemroBble ABUTATEIN U OXpaHa OKPYKAIOMIEH CpeIbl.

v2,¥3

32, 33,
34

JlaGopatopnsie pabotel He mpemycMoTpeHo

IIpakTnueckue 3anstust He mpegycMoTpeHo

KonTponpHabie pabotel He mpemxycmoTpeHo

CamocrosiTeJbHAasi padoTa 00yJarouuXcst
1. PaboTa co cripaBo4HO#t TuTEpaTypoil: AMQPOpHBIC BENIECTBA H KUAKUE KPUCTAIIIBI.
2. Pemenne 3amauy.

v2,V¥3

33, 34

Pa3nea 3.
DJIEKTPOTHHAMMKA,
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OK 10

Tema 3.1.
DIIeKTpOCTaTHKA.

Coaep:xkanue yueOHOro0 MaTepuajia

v2,V¥3 32,33

1 | DnemeHTapHBINA dNEKTpUYECKUN 3apsii. 3aKOH COXpaHEHUS DJIEKTPUUECKOro 3apsa.
DnexkTpuueckoe ImoJsie. JEKTPUUECKU TOK. B3auMocCBs3p MeXAy Hay4YHBIMU
OTKPBITHSAMH M PA3BUTHEM TEXHUKH W TEXHOJIOTHH.

34

2 | PaznuuHbIe CIIOCOOBI MOYICHHS ICKTPOIHEPTHH U TTPOOIEMBI SJHEPTOCOESPEIKCHHUS.

JlaGopatopnsie pabotel He mpemxycMoTpeHo

IIpakTnuyeckue 3ansTus. Pemenue 3agau

¥2,¥3 33

KonTponpHabie pabotel He mpemxycmoTpeHo

CamocrosiTeJbHAasi padoTa 00yJarouuXcst
PaboTa co cripaBOYHOI TUTEPATypOit: DIEKTPUIECKOE TIOJIE U €r0 XapaKTEPUCTHKH.

v2,V¥3 31, 32,
33, 34

Bcero

3a 1 cemectp 16 gacon (+1

2 Ha cpc)

2 ceme

cTp

OK 10

Tema 3.2.
ITocTOSTHHBIH TOK.

Coaep:xkaHue yueOHOT0 MaTepuaja

v2,V¥3 32, 33,

1 | MarnuTHOE 1oJIe TOKa. SIBJICHHE DJIEKTPOMArHUTHON WHAYKIIHH.

34

2 | B3auMOCBSI3b 2JIEKTPUYECKOTO U MAarHUTHOTO TTOJICH.

3 | DieKTpoMarHuTHOE I0JIC.

JlaGopatopnsie pabotel He mpemxycMoTpeHo

IIpakTnueckue 3anstust He npegycMoTpeHo

KonTponpHabie pabotel He mpemxycmoTpeHo

3

CamocrosiTeJibHAasi padoTa 00y4aroUIuXCs

v2,V¥3 32, 33,

1. PaboTa co cipaBouHOi#t TuTeparypoii: [[pon3BoacTBO, nepenada u notTpedaeHue
AIIEKTPOIHEPTUH.
2. Vlctionp3oBanre MUKpOOHA, TMHAMHKOB, MAarHUTO(OHOB.

OK 10

Tema 3.3.
MarauTHOE T0JIe.

Coaep:xkaHue yueOHOT0 MaTepuaja

Y1,V2, 32,33

1 duznueckne TI0JIA u OJICKTPOMArHuTHBIC BOJIHBI. Hcmnons3oBanne
OJICKTPOMArdHMTHBIX BOJIH PA3JIMYHOIO JUAanasoOHa B TEXHUYCCKHUX CPEACTBAX CBA3U,
MCIUIHWHEC, ITPU U3YUYCHUU CBOICTB BCIICCTBA.

V3

2 | Cnoco0bl niepesiaun M XpaHeHHs: HHQOPMALHH.

JlaboparopHsle pabotel He npenycmoTpeno

[Ipaktuueckue 3austust He nmpenycmMorpeHo

KonTtponbnas padora Nel

V1,V2, 32, 33,
Vy3 34

CaMocrosiTe1bHast padoTa 00y4aloHXCs
1. Pabora co cipaBo4HOM JUTEPaTYpOd: DIIEKTPUUECKUI pE30HAHC.
2. Pemenue 3anau.

V1,V2, 32, 33,
Vv3 34

Pasnen 4. KBantoBasi
dusnka u 31eMeHTHhI
acTpopu3nKu

OK 10

Tema 4.1.
CBeTOBBIE KBAHTEHI.

Coaep:kaHue yueOHOT0 MaTepuaja

V1,¥2 32,34

1 | BoxHOBBIE M KOPIYCKYJISIPHBIC CBOMCTBA CBeTa. KBAaHTHI; OTJIONMICHHE U MCITyCKaHHE
CBETa ATOMOM.

2 | ®oroaddexr. Doton. CooTHomeHne HeonpeneaeHHocTeil ['eizendepra.
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JlaboparopHsle pabotel He npenycmoTpeno - -
IIpakTnyeckue 3ansaTHs. CBeTOBbIE KBaHTHL. Pemienue 3agau ¥2,V3 33
Kontponsneie padotel He npenycMoTpeHO - -
CamocrostensHas padota odyuatomuxcsi He npeaycMmorpeno - -
OK 10 Tema 4.2. Copep:xanue y4e0HOr0 MaTepHaJa v2,V3 33,34
ATtomHas pu3HKa. 1 | IInanerapHas Mmozens atoMa. KanroBsle moctynatel bopa. Ilpunuun npeiictBus u
®u3MKa aTOMHOTO spa. HCIIONIb30BaHM Jlazepa. MoJenu CTpOeHHsI aTOMHOTO siipa. SInepubie cuibl. Jedext
OneMeHTapHBIE MaccChl ¥ 9HEprus CBs3U siapa. CBA3b MAcCHl M SHEPTHU. SIiepHas YHepreTHKa.
YaCTULBIL. 2 | BimsgHue noHM3UPYIOMIEH paanaiiy Ha KUBBIE OpraHnu3MEL. Jlo3a m3mydeHns. 3aKkoH
paznoaKTUBHOTO Paclazia M ero CTaTHCTUYECKUH XapaKTep.
3 | DnemenTapHble yacTHIBL. DyHIaMEHTAIbHBIC B3aNMOICHCTBHSI.
JlabopaTopusie pabotel He mpemycMoTpero - -
[Ipaktuueckue 3ansatust He npenycmorpeHo - -
Kontpomnsusie pabotsl He npemxycMoTpeHo - -
CamocrosiTenpHas paboTta obyuaronmixcsi He nmpexycmoTpeHo - -
OK 10 Tema 4.3. Conep:kaHue Y4eOHOT0 MaTepuaja Vi 31, 34
ACTpOHOMUSI. 1 | DOBomrorus Beenennoit (60bIIoi B3phIB, pa3deraHne TalaKTHK, SBOJIONUS 3BE31 U
mnader). ComHeunas cuctema. [amaktuka. [IpocTpaHCTBEHHBIE MAacCIITAOBI
Habmoxaemoii BeeneHHOMH.
2 | [lpuMeHUMOCTh 3aKOHOB (DHM3WKH I OOBSACHEHUS TPHUPOIBI KOCMHYECKUX
00BEKTOB.
JlabopaTopusie pabotel He mpemycMoTpeHo - -
[Ipaktuueckue 3ansatust He npenycmorpeHo - -
Kontpomnsusie padotsl He nmpexycMoTpeHo - -
CamocrosiTenpHas paboTta obyuaronmixcsi He mpexycmoTtpeHo - -
HuddepeHnmpoBaHHBINH
3a4er
Bcero 3a 2 cemectp 20 yacoB (+4 Ha cpc)
3 cemecTp
BUOJIOI'Us
Pasnen 1. Buonorus —
COBOKYIHOCTH HAYK 0
*KMBOI mpupoe.
MeToabl HAYYHOT O
TMO3HAHUS B OMOJIOTHH.
OK 10 1.1. buonorus Hayka o | CopnepskaHue y4eGHOT0 MaTepHaa V1,V2 31, 34
npupoae. Metomsr 1 | XKusas npupojia Kak 00ObEKT U3yYCHHsI OMOJIOTHH.
HAYYHOrO MO3HaHHS 2 | MeTomb! HcciieJOBaHUS KUBOWM NPUPOABI B OMOJIOTHU.
3 | Onpenenenue XU3HU (C IPUBICYCHUEM MaTEpUaNa U3 pa3esioB QU3MKH U XUMUH).
4 | YpoBHU OpraHu3aliy XHU3HU.
Jlaboparopusle pabotel He npenycmoTpeno - -
IIpaktuueckue 3austust He nmpenycmMorpeHo - -
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Kontponsneie padotel He npenycMoTpeHO

CamocrosiTenbHas padorta oOydaronuxcst He npenycMoTpeHo

Paznen 2. Knerka

OK 10

2.1. Ucropus uzydeHus
KJIETKU

Coaep:xkanue yueOHOro0 MaTepuajia

1 | UcTtopus u3yueHust KICTKHU.

2 OCHOBHBIE TIOJIOKEHUS KJIETOYHOU TEOPHUH.

3 | Knerka — cTpykTypHO-(QyHKIMOHAJIbHAS (3JIEMEHTApHAs) EANHHIIA KH3HU.

V1

33

JlaboparopHsle pabotel He npenycmoTpeno

[Ipaktuueckue 3austust He nmpenycmMorpeHo

Kontponsneie padotel He npenycMoTpeHO

CamMocrosiTe1bHast padoTa 00y4aloHXCs
3amnonHeHne Ta0IUIBI «YYEHBIE-ONOIOTI).

y2

34

OK 10

2.2. CTpoeHHe KIIETKH

Copep:xaHue yueOHOI0 MaTepHaJa

1 | Crpoenne xieTku. I[IpoKapHOTHI W 3YKapHOTH — HU3IINE W BBHICHINE KIICTOYHEIC
opraHu3Mbel.  OCHOBHBIE  CTPYKTypHBIE  KOMIIOHEHTHI  KJIETKH  DYKapHOT.
IToBepxHOCTHBIH ammapaT. CXeMaTHIHOE OMUCAHUE JKUIKOCTHO-MO3aMYHOW MOAEITH
KJICTOYHBIX MEMOpaH.

2 | HuTtommasMa — BHYTpPEHHSASA cpena KJIETKH, OpraHouisl (opraHemisl). Kierodnoe
sapo. OyHKIMS sapa: XpaHeHHWe, BOCHPOU3BEACHHE M Iepefada HacleICTBEHHOMN
nH(pOpMAILIKH, PEryIsLHsS XUMUUECKON akTUBHOCTH KiieTkH. CTPYKTypa U (pyHKUUU
XPOMOCOM. AYTOCOMBI U TOJIOBBIC XPOMOCOMBI.

y2

31

JlaboparopHsle pabotel He npenycmoTpeno

IIpaktuueckue 3austust He nmpenycmMorpeHo

Kontponsneie padotel He npenycMoTpeHO

CamocrosiTe1bHast padoTa 00y4aloHXCH
CocTaBieHHE OIIOPHOrO KOHCIEKTa Ha TeMy «JKHM3HEHHBIN [IUKIT KIETKUY.

v2,¥3

32

0,5

OK 10

2.3. MatepuanbHOe
€AMHCTBO OKPYKaIOILEro
Mupa

Coaep:xkanue yueOHOro0 MaTepuajia

1 MaTepI/IaIILHOG CAUHCTBO OKpY’Kaomero Mupa Hu XHMHUYCCKUI COCTaB >KUBBHIX
OpraHn3MoB. Buronorndeckoe 3HaueHNE XUMHUECKHUX DJIEMEHTOB.

2 Heopraﬂnqecxne BCIICCTBA B COCTAaBC KIICTKH. Ponb BOJbl KaK PAacCTBOPUTECIIA U
OCHOBHOT'O KOMIIOHCHTA BHyTpeHHeﬁ CpeAbl OPpraHU3MOB. HeOpFaHI/I‘-IeCKI/IG HWOHBI.

3 YrneBoasl u nunuael B kietke. CTpykTypa W OMOJOTHYECKHE (YHKIHUU OCIKOB.
AMUHOKHCIIOTBI — MOHOMephl 0OcnkoB. CTpOEHHE HYKJICOTUIOB U CTPYKTypa
nonuaykiaeotuausix nenei JIHK u PHK, AT®.

V1,V¥3

32, 33,
34

0,5

JlabopaTopusie pabotel He mpemycMoTpero

IpakTuyeckue 3aHATUS

1. HaOmrogeHue KIETOK pacTeHWHd M IKMBOTHBIX [0Jl MHKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpernaparax u ux orucaHue.

2. CpaBHEHHE CTPOCHWUsI KJIETOK PACTCHUI M )KHBOTHBIX.

V1,V¥2

32

0,5

Kontpomnsusie pabots He npemxycMoTpero
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CamMocrosiTe1bHast padoTa 00y4aloHXCs
IMoaroroBka pedeparoB Ha Temy «Co3maHue U TOJUICPXKaHUE KYJIbTYp OakTepuii,
OJTHOKJIETOYHBIX BOJIOPOCIICH, TPOCTEHIINX, OCOOEHHOCTH X )KU3HEASSITEIbHOCTHY.

Vv3

32,34

1,5

OK 10

2.4. Bupycsl n
OakTepuodaru

Coaep:kaHue yueOHOT0 MaTepuaja

1 | Bupycei m Oaktepuodaru. HexinerouHoe cTpoeHHe, >KH3HEHHBIH IHKI W €ro
3aBHCHMOCTbh OT KJIETOYHBIX (DOPM IKH3HHU.

2 | Bupycel — Bo30yauTenn HH)EKITMOHHBIX 3a00JIeBaHUH; TOHATHE 00 OHKOBHPYCAX.

3 | Bupyc nmmynoaedunmra genoseka (BUY). [Ipodmrakruka BUY-uHbeknnn.

Vv3

32,33

JlaGopatopnsie pabotel He mpemxycMoTpeHo

IIpakTnueckue 3anstust He mpegycMoTpeHo

KonTponsHable pabotsl He npeaycmoTpeHo

CamocrosiTeJbHAasi padoTa 00yJaroUIuXCst
3anonHenne Tabymbl «CpaBHEHUE OTHOKIETOUHBIX).

V1,¥2

33

0,5

Pasnen 3. Opranusm.

OK 10

3.1. Opranusm — equHOE
eJoe

Coaep:kaHue yueOHOT0 MaTepuaja

1 OpranusM — eauHoe 1esioe. MHOrooOpas3ne opraHu3MoB.

2 | OOMEH BeleCTBOM U DHEPTHEH ¢ OKPYKAIOIIeH Cpetoit Kak He00X0JUMOe YCIOBHE
CYIIECTBOBAHUSI JKMBBIX CUCTEM.

v1,V¥3

31, 34

0,5

JlaGopatopnsie pabotel He mpemxycMoTpeHo

IIpaktnueckue 3anstust He mpegycMoTpeHo

KonTponpHabie pabotel He mpemxycmoTpeHo

CamocrositenbHas pabota oOyqaromuxcsi He mpemxycMoTpeHo

OK 10

3.2. PasmMHoXeHne
OpraHUu3MOB

Coaep:kaHue yueOHOT0 MaTepuaja

1 CrocoOHOCTh K CaMOBOCTIPOM3BEACHUIO — OJHA W3 OCHOBHBIX OCOOCHHOCTEH
JKHBBIX OpPraHu3MoB. J[eJeHne KJIETKH — OCHOBA POCTa, PA3BUTHSA W PA3MHOKCHHS
OpPTraHU3MOB.

2 | Becnonoe pasmuoxenue. IlomoBod mpolecc U IMOJNOBOC  Pa3MHOXCHHUE.
O1I010TBOpPEHHE, ET0 OHONOIHYSCKOE 3HAYCHHUE.

3 | Ilonsate 00 WHAMBUAYaJIbHOM (OHTOr€HE3), SMOPHOHAILHOM (3MOpHOTeHe3) u
MOCTIMOPHOHAJIBHOM pa3BUTHU. VIHAWMBUIyanbHOE pa3BUTHE 4YEJIOBEKa M €ro
BO3MOJKHBIE HApYIICHHUS.

33

JlaboparopHsle pabotel He npenycmoTpeno

IIpaktuueckue 3austust He nmpenycmMoTpeHo

Kontponsneie padotel He npenycMoTpeHO

CamMocrosiTe1bHast padoTa 00y4aloHXCs
Cocrasiienne Tabauibl «CpaBHEHHE MTOJIOBOTO M OECHOIOr0 PasMHOKEHHSI.

V1,¥2

32

OK 10

3.3. HacnencTtBeHHOCTD
M U3MEHYUBOCTH

Coaep:xkanue yueOHOro MaTepuajia

1 | Obmue mnpencTaBieHUS O HACICACTBEHHOCTH M WM3MEHYHMBOCTH. | eHeTHyecKas
TEPMUHOJIOTHS W CHMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHusi. HaciemoBaHune
MIPU3HAKOB y YesioBeka. [lomoBsie XpoMocomsl. CIETUIEHHOE ¢ TIOJIOM HaclieIOBaHHE.
HacnenctBenHsle 00JI€3HN YEIIOBEKA, UX IPUIYHHBI U TPO(PHUIAKTHKA.

V1,V¥3

31
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2 COBpeMeHHLIe OpeACTaBJIICHUA O I'CHEC U T'CHOMC. I'enetnueckue 3aKOHOMEPHOCTHU
HU3MCHYHMBOCTH. Knaccmbnxaunﬂ q)OpM H3MEHYUBOCTH. BiusHue MYTar¢cHoB Ha
OpPraHn3M YCJIOBCKA.

3 | IIpeamer, 3agaum ¥ METOABI CEIEKIHH. | eHEeTHYECKUE 3aKOHOMEPHOCTH CENEKIIUH.
Yuenne H. 1. BaBnioBa o mieHTpax MHOTO00Opas3us W NPOUCXOXKICHHUS KyIbTypHBIX
pacTeHui.

BroTexHonorns, ee JOCTHKEHHS, IEPCIIEKTHBEI Pa3BUTHSL.

JlabopaTopusie pabotel He mpemycMoTpero

IIpakTnyeckune 3aHATHS V1,V3 32 1
1. Pemenne 3meMEeHTapHBIX TEHETUIECKHX 3a/1ad.
2. AHanm3 W OLEHKa ATHYCCKUX AaCIEKTOB DPAa3BUTHA HEKOTOPHIX HWCCIICIOBAaHUHA B
OMOTEXHOJIOTHH.
Konrposnbubie pabotsl He npepycmorpeHo - - -
CamocrosiTeabHas paGoTa 00y4a0mHXCst V2 33 0,5
CocTraBiieHHE pa3BepHYTOIO TIaHA U KOHCIIEKTA [0 MaTepraiaM yueOHHKa,
JTOTIOJTHUTEIIHHOMN JTIUTEPATYPHI.
Pasnen 4. Bug
OK 10 4.1. Ucropus Copep:xanue y4e0HOr0 MaTepHaJa V1,V3 33,34 1
SBOJIIOLIMOHHEIX ydeHui | 1 | DBOMIOLMOHHAS TeOpHs U e¢ pojb B (HOPMUPOBAHHHM COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOH KapTUHBI Mupa. Bun, ero kpurepuu. [lonyssiius Kak CTpyKTypHAs ¢AHMHUA
BHJIA ¥ DBOJIFOIINH.
2 | CuHTeTHYecKasi TEOpHs HBONIOLMH. J[BHKYIIME CHIIbI BOJIIOLMH B COOTBETCTBUH C
cuHTeTHUecKoi Teopuei oHBomonuu (CTD). ['eHeTHdeckwe 3aKOHOMEPHOCTH
SBOJTIOIIMOHHOTO TIporecca. Pe3ybTaTsl 3BOIIONINH.
3 | CoxpaHeHne MHOTOOOpa3Hs BHAOB KaKk OCHOBA YCTOHUYMBOTO pa3BUTHSA Omochepsl.
[TpuamHbBI BBIMUpaHWs BUIOB. bruosorndeckuii mporpecc u OMOJIOTHIECKHI perpecc.
JlabopaTopusie pabotel He mpemycMoTpero - - -
IpakTuyeckue 3aHATHA 1
Omnmcanne ocobei Buaa mo Mop(oJIOrHIECKOMY KPUTEPHIO.
Kontpomnsusie pabots He npemxycMoTpeHo - -
CamocTosiTe1bHAsi padoTa 00y4yalouuXxcs y2 33 1
3amosnenne Tabmmi: «JlokazaTenbCTBa SBOMONNNY, «I [pUYHHBI BEIMUPAaHHS BUIOBY
OK 10 4.2. T'nmoTessl Coaep:xkaHue yueOHOT0 MaTepuaja V1,V3 33,34 1

MPOUCXOKACHUA KU3HU

1 | I'umoTte3bl MPOWCXOXKICHUS KU3HM. Y CIOKHEHHE JKUBBIX OPTraHM3MOB Ha 3eMJjie B
MIPOLECCE IBOMIOLHUN.

2 AHTpOHOFeHe3 n €ro 3aKOHOMCPHOCTH. I[OKa?)aTeJlLCTBa poACTBa 4YCJIOBCKa C
MJICKOIIUTAIOIUMU )KUBOTHBIMMU.

3 | Oxonoruueckue (haKkTOpbl aHTPOIOTEHE3a: YCIOKHEHUE TIOMYJISIIMOHHON CTPYKTYPBI
BHJIa, U3TOTOBICHHUE OPYAUN TpyAa, MEPEX0o] OT PACTUTENILHOTO K CMELIAHHOMY THITY
MUTAHUS, UCHONb30BaHUE OTHs. IlOSBIEHUE MBICIUTENBHOW [EATEIBHOCTH U
wIeHOpa3AenbHoH peun. IIpoucxoxkaeHue yenoBeuecKux pac.

JlaboparopHsle pabotel He npenycmoTpeHo
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Ipakruveckue 3aHATHS v2 32 1
1. AHaIM3 U OLIEHKA Pa3JIMYHBIX TUIOTE3 IPOUCXOKACHHS KU3HH.
2. AHanm3 ¥ OIeHKa Pa3JIMYHBIX THIIOTE3 MPOUCXOKICHHUS YEIOBEKa.
Kontpomnsusie pabotsl He npemxycMoTpeHo - - -
CamocrosiTeJibHAasi padoTa 00yJarouuXcst y2 32 1
CocraBieHre CXeMbl (TaOIHIbI) «AHAIN3 B OTICHKA Pa3IMIHBIX TUIIOTE3 TPOUCXOKICHHS
KHI3HH 1 YEIOBEKaY.
Pazgea 5. DxocucTeMbl 4(+2)
OK 10 5.1. Dkonoruueckue Conep:kaHue Y4eOHOT0 MaTepuaja V1,¥2 31,33 1
(hakTopsl 1 | IlpemMeT W 3amadu SKOJOTHHU: YYCHHE OO0 DSKOJOTHYECKHX (akTopaxX, ydeHHE O
co00IIecTBaXx OPraHu3MOB, yueHue 0 orochepe.
2 | Dkonoruueckne (HaKTOpPBl, OCOOCHHOCTH WX BO3JCHCTBHA.  DKOJOTHYECKas
XapakTepucTuka BuAa. [loHsATHe 00 3KOJOTHYECKMX cucreMax. llemm muTaHws,
Tpoduueckue ypoBHH. buoreomeHo3 kak skocucrema. buorneno3 m Ouorom Kak
KOMITOHEHTBI OMOTre0IeHO3a.
JlaboparopHsle pabotel He npenycmoTpeno - - -
IpakTu4yecKue 3aHATHS 1
1. CocraBieHHe CXeM Iepeaady BEIEeCTB U SHEPruH (Lenel MUTaHus).
2. DKCKypcuH:
e MmHoroo6pasue BumoB. Ce30HHBIE H3MEHEHHS B TpHpoJe (OKPECTHOCTH
npodeccroHanbsHON 00pa30BaTENbHON OPraHU3alnH).
e EcrecTBeHHBIE U HCKYCCTBEHHBIE SKOCHUCTEMBI (OKPECTHOCTH MPO(eCCHOHATEHON
00pa3zoBaTeIbHON OPTaHNU3AIINH).
KonTponpHable padotsl He npeaycMmoTpeHo - - -
CamocrosiTeJbHAasi padoTa 00yJarouuXcst v3 33 1,5
[MoxroroBka peepara Ha OHY U3 TEM IO BEIOOPY:
- UckyccTBeHHBIE SKOIOTHIECKHE CHCTEMBI.
- EcTecTBEeHHBIE SKOJIOTHYECKHE CHCTEMEI.
OK 10 5.2. Y4enne o 6uocdepe | Conep:kaHue y4eOGHOro MaTepuasa V1,¥2 32 1
1 | buocdepa — rnobanbHas 3kocucteMa. Yuenne B. WM. Bepramckoro o omocdepe.
Poub xuBbIX OoprannzmMoB B 6uocdepe. buomacca. bruonornueckuii kpyrosopor (Ha
rpuMepe Kpyroopora yriepoja). OCHOBHBIC HalpaBeHUs BO3JCHCTBHS YeJIOBEKa
Ha Ouocdepy.
2 | Tpancdopmanus eCTECTBEHHBIX IKOJIOTHUeCKHX cucteM. OcobeHHOCTH
arpodKOCHUCTEM (arpoLeHO30B).
JlaboparopHsle pabotel He npenycmoTpeno - - -
IpakTu4yecKue 3aHATHS V1,93 32 1

1. CpaBHuTeNbHAsE XapaKTEPUCTUKA MPUPOJHBIX SKOCHUCTEM M arpodKOCHUCTEM CBOEH
MECTHOCTH.

2. Pemrenne »SKOJOTMYECKHX 3aad. AHAIN3 M OIEHKA ITOCIEACTBHA COOCTBEHHOM
JESITETFHOCTH B OKPY’KAIOMIeH cpelie, TI00aTbHBIX SKOIOTHIECKUX MPoOIeM H myTeH
WX PEIICHHUS.
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Kontponsneie padotel He npenycMoTpeHO - - -
CamocrosiTeJabHas paGoTa 00y4a0mHXCst V2,93 31 0,5 2
Pabora ¢ yueOHO-METOAMYECKON JINTEPATYPOil ¥ MaTepraIaMy U3 HHTEPHET HCTOYHHUKOB.
Bcero 3a 3 cemectp 16 yacos (+8 Ha cpc)
4 cemecTp
XnumMus
OK 10 Bsenenue B Conep:kaHue y4e0HOro MaTepHaJjia V1,V3 31, 32, 1
JUCHUTUIAHY. 1 | Xumudeckass KapTHHA MHpa KaK COCTaBHAs 4YacTh €CTECTBCHHOHAYYHOU KApTUHBI 34 1
MHUpA.
2 | Poib XuMUM B )KH3HH COBpEMEHHOTO o0IecTBa. HoBelue JOCTHKEHISI XHMHYECKOM
HAyKH B IUTaHE DPA3BUTHA TEXHOJOTHWH: XMUMHYECKAas TEXHOJOTHSI—ONOTEXHOJIOTHSI—
HAHOTCXHOJIOTHSL.
3 | IlpuMeHeHne JIOCTIKEHWUH  COBPEMEHHOH XWMHW B TyMaHHTapHOW cdepe
JISATEIIPHOCTH O0IIeCTBA.
JlabopaTopubie pabotel He mpemycMoTpeHo - - -
[TpakTrueckue 3ansaTusi He nmpexycMoTpeHo - - -
KonTponpHble padotel He mpemxycMoTpeHo - - -
CamocTosTenbHas paboTa oOydaronuxcsi He nmpenycMoTpeHo - - -
Pazpgen 1. O0wmas u
HeOpraHmvecKast
XHUMHS.
OK 10 Tema 1.1. Coaep:xkanue yue0HOro0 MaTepuajia VI1,V¥3 32, 33, 2
OCHOBHBIE OHATHS U 1| lIpeamer xumun. BemecrBo. Atom. Mosekyina. XUMUUECKUI 3JIEMEHT U (OPMBI €To 34 3
3aKOHBI XUMUH. cymectBoBaHus. [IpocThie W CIIOKHBIE BellecTBa. AJUIOTPOINUS W €€ TPUIHHBL.
Wsmepenne BemecTBa. OCHOBHBIE 3aKOHBI XHMHH. Macca aTOMOB W MOJEKYII.
ArtomHas enuHMI@a Macchl. OTHOCHTCNBHBIC aTOMHAas W MOJICKYJISpHAs MAacChl.
KonmuecTto Bemectsa. [locrosiHaas ABoraapo. MossipHast Mmacca
2 | 3akoH ABoraapo. MosIpHBI 00BbEM Ta30B. 3aKOH COXPaHEHHS MAacChl BEIIECTBA.
3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH KPaTHBIX OTHONICHWH. PacueThl MO XMMHYECKHM
dhopmymam
JlaGopatopHble paboThI - - -
[pakTuyeckue 3aHATHS - - -
KonTtposbHbie paboThI - - -
CamocrosiTesibHast padoTa 00y4arouuxcs Vi1,V¥2 32 1
Pemenne 3amad Ha pacdeT Macchl aTOMa, MacChl MOJIEKYJIBI, OTHOCHTEIBHBIX aTOMHOH H
MOJIEKYJISIPHOM MacChI, YHciia MOJIEKYIT; pacdeT oObema ra3os (3akoH ABOTapO); pacyeTh
0 XUMHUYECKHM (hopMysiam
OK 10 Tema 1.2. Coaep:xkaHue yueOHOT0 MaTepuaja V1,V¥2 33,34 1
Ilepnonnuecknii 3akoH U | 1 | Ilepuoguueckass cucremMa XuMmudeckux dnaementoB J[. M. MeHnaeneeBa Kak 2
Ilepuonnueckas cucrema rpagudeckoe ortodOpaxenue Ilepuomuueckoro 3akona. [lepuomuueckuii 3akOH |
XAMHUYECKHUX IEMEHTOB CHUCTEMa B CBETC yUYCHHS O CTPOCHHM aTOMa. 3aKOHOMEPHOCTU M3MCHCHHS CTPOCHHUS
J.N. Menneneesa u ANEKTPOHHBIX O00JOYEK aTOMOB M XMUMHYECKHX CBOICTB 00pa3yeMbIX 3JIEMEHTaMH
CTpPOEHHE aToMa. IIPOCTHIX U CJIOXHBIX BEIICCTB.
2 | 3uauenue [lepuonnueckoro 3akoHa u [leproauueckoit cUCTEMbl XUMUYECKUX
snemenToB JI.M. MenaeneeBa njsi pa3BUTHS HAYKW U TIOHUMAHUSI XUMHYECKOM
KapTHHBI MUDA.
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JlaGopatopHbie paboThI

[IpakTrueckue 3aHsATUs

KoHTtponbHbIe pabOThHI

V1,¥2

CamMocTosiTe1bHast padoTa 00y4aloHXCs 32
Hanwucanue pedepara no teme «OTKPHITHE MIEPUOTUYCCKOTO 3aKOHA
OK 10 Tema 1.3. Conep:kaHue y4e0HOro MaTepHaJsia V1,V2 32
CrtpoeHue BellecTBa. 1 | ITpupo1a XUMHYECKOH CBSI3H.
2 | KoBajieHTHas CBsA3b: HEMOJSIpHAS U noasipHas. MonHast ¢Bsi3b. KaTHOHBI M aHHOHBI.
3 | Metammueckas cBsi3b. BomopoaHas cBsizb. B3auMOCBS3b KPUCTAIUIMYECKHUX PEIICTOK
BEIIECTB C PA3TUYHBIMU THITAMH XHMHUYECKOH CBSI3H.
JlabopaTopubie pabotel He mpemycMoTpeHO - -
[TpakTrueckue 3ansaTusi He mpexycMoTpeHo - -
KonTponpHble padotel He mpemxycMoTpeHo - -
CamocTosTenbHas paboTa oOydaronuxcsi He nmpenycMoTpeHo - -
OK 10 Tewma 1.4. Coaep:xkanue yue0OHOro MaTepuajia VI1,V¥3 31,32
Bona. PactBopsr. 1| Boma B mpupoze, ObITYy, TEXHHKE U Ha NPOU3BOACTBE. DH3MYCCKUE M XUMHUYCCKUC
CBOHCTBa BOJBI. 3arps3HHUTENN BOABI M CTHOCOOBI O4yHCTKH. JKecTkas Boma W ee
ymsiraenne. OnpecHeHHe BOJABI. ATperaTHbie COCTOSHHS BOJBI M €€ IMEPEeXONbl U3
OJIHOTO arperaTHOTO COCTOSIHHS B JIPYTOE.
2 | PacTBopeHre TBEpIBIX BEMIECTB W Ta30B. 3aBUCUMOCTb PACTBOPUMOCTH TBEPIBIX
BEIIECTB M Ta30B OT TeMIIEpaTyphl. MaccoBas OIS BEIIECTBAa B PacTBOpPE Kak CIocod
BBIPQKCHUS COCTAaBa PAacTBOpA.
JlabopaTopubie pabotel He mpemycMoTpeHo - -
IIpaktraeckue 3aastus He mpemycMoTpeHo - -
KonrponbHbie pabotel He mpeaycMoTpeHo - -
CaMocTosiTe1bHast padoTa 00y4aloHXCs V1;¥2 32
Hanmcanme ypaBHEHHE XMMHYECKHX pEaKUWH BOABI C PA3IUYHBIMH TPOCTBIMH M
CIIOKHBIMH BelllecTBaMH. PellieHre TeOpeTHISCKUX 3a/1a4
OK 10 Tema 1.5. Coaep:xkanue yue0HOro MaTepuajia VI1,V¥3 32,33
XUMHUYECKUE PEAKIIHH. 1 | TlonaTue 0 XUMUUYECKONH peakuuu. Tunbl XuMudeckux peakuuid. CKOpoCTb peakuu 1
(haKTOpBI, OT KOTOPBIX OHA 3aBHCHT. TemioBoil 9Q(eKT XUMHUECKOHN peaKInu.
2 | X¥MHYECKOE PABHOBECHE U CIIOCOOBI €TI0 CMEIICHUSL.
JlabopaTopusie pabotel He mpemnycMoTpeHo - -
[TpakTrueckue 3ansaTusi He mpegycMoTpeHo - -
KonrponbHbie pabotel He mpeaycMoTpeHo - -
CamocrosiTeJbHAasi padoTa 00yJarouuXcst V1;V3 32
Peuienue 3apau
OK 10 Tema 1.6. Coaep:xkaHue yueOHOT0 MaTepuaja V1,V¥2 31, 32,
Heopranuueckue 1| Okcuanl, KHCJIOTHI, OCHOBAHHUS, COJIM. XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB 33
COCITUHCHUSI. HEOPTaHMYECKUX COCAMHCHHUIA B CBETC TCOPHH SJCKTPOIUTHYCCKOW TUCCOIMAILINU.

[Honstue o ruaponuse coneil. Cpena BOAHBIX paCTBOPOB COJICH: KUCIasl, HEUTpalibHas,
menouyHas. Bogopoausiii mokaszarens pH pactBopa.

2 | Meramel. O0mue (U3NYecKue U XUMHUYCCKUE CBOICTBA METAJIOB, OOYCIIOBICHHEBIC
CTPOCHUEM aTOMOB M KPHUCTAJUIOB M IOJOXCHHUEM METAJJIOB B JJICKTPOXUMHUYCCKOM
psany HampspkeHH. OOmme crmocoObl momydeHus: MeramioB. CImiaBel: YepHBIE H
uBseTHbIe. Koppo3us MeTassioB M ClIOCOOBI 3aIUTHI OT HEE.

3 | Hemertamisl. O6n1a${ XapaKTCPUCTHKA TJIAaBHBIX IMOAIPYIIIl HEMCTAJIJIOB Ha MPUMEPC
rajjoreHoB. OKHCIINTEILHO-BOCCTAHOBUTEIbHBIC CBOMCTBA HEMETAJIIOB.
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4 | BaxxHeillie COEIUHEHUS METAUIOB M HEMETAJUIOB B MPHUPOJAE U XO3AKWCTBEHHOM
JIESITETFHOCTH YeJIOBEKa. 3allluTa OKPYKAIOMEW Cpeabl OT 3arps3HEHUS TSKEIBIMHU
METaJlJIaMH, COCIMHCHUSIMU a30Ta, CEPhI, YIIEepoa.

JlabopaTopusie pabotel He mpemycMoTpeHo

[pakTuyeckue 3aHATHA

OmnpeneneHne 3MEKTPONPOBOANMOCTH PACTBOPOB Pa3IMIHBIX KJIACCOB BEIIECTB.

Peakiuu oOMeHa B BOJHBIX pacTBOpax eKTpoiautoB. OnpenencHue pH pacTBopa comneil.
BriTecHeHue xJ10poM Opoma M HoJia U3 PacTBOPOB UX cojiei. B3aumomeicTBE METAILIIOB C
pacTBOpaMHM KHCJIOT U COJICH.

v1,V¥3

32

KonTpoabHble pabotel He mpeaycMoTpeHo

CaMocrosiTe1bHast padoTa 00y4aloHXCs
Pemenue 3agau4.

V1; V3

32

Pasnen 2.
Oprannyeckasi XuMusl.

OK 10

Tema 2.1.
OCHOBHBIE TTOHATHUS
OpPraHUYECKOM XUMHU U
TEOPHS CTPOCHHUS
OpPraHUYEeCKHUX
COCIMHECHUH.

Coaep:xkanue yueOHOT0 MaTepuaja

1 | Tonstre m3omepun. Bumsl n3omMepun: CTpyKTypHas (YTIepOIHOTO CKENleTa,
IOJIOKCHHSL KPATHOM CBSA3M WJIM ()YHKIMOHAIBLHOM IPYIIIGI), MPOCTPAHCTBEHHASI.

2 | MHoroo0Opa3ue OpraHu4YeCKUX COCTMHCHUH.

Vi1;V2

32;34

JlaGoparopnslie pabotel He mpeaxycMoTpeHo

IIpaktraeckue 3aasatus He mpemycMoTpeHo

KonTponbHble pabotel He mpeaycMoTpeHo

CamMocrosiTe1bHast padoTa 00y4aloHXCs
Pemenue 3agau4.

V1; V3

32

OK 10

Tema 2.2.
YrieBoaoposl.

Conep:kaHue y4e0HOro MaTepHaJjia

1| IlpenenbHble W HempeaedabHble  yrieBoaopoasl. CTpoeHHe  YIJIeBOAOPOJIOB,
XapakTepHble XUMHUECKHE CBOICTBA YITIEBOIOPOIOB.

2 | IlpencraBuTeny YTIIEBOJOPOIOB: METaH, STHIICH, aleTWIeH, OcH3oia. llpumenenue
YIJIEBOJIOPOJIOB B OpPraHMYECKOM cuHTe3e. Peaknums monummepusanuu. Hedts, ras,
KaMEHHBIHN YroJib — IPUPOIHbIE HICTOUHUKH YTJIEBOJOPOJIOB.

Vi1;V2

32;34

JlaGoparopusie pabotel He mpeaycMoTpeHo

HpaKTl/lquKHe 3aHATHSA
HonyquI/Ie OTUJICHA MW alCTUJICHA. O6€CHB€‘{I/IB3HI/IC pacTBOpa NEpMaHIraHaTa KaJius
OTHJICHOM M alICTHJICHOM.

Vi1;V2

32

KonrponbHbie pabotel He mpeaycMoTpeHo

CaMocTosiTe1bHast padoTa 00y4aloHXCS
Pemenne 3amau Ha pacueT KOJMYECTBA M MAacChl BELIECTB, OOpa3yIOIIMXCS B XOJC
pEaKIIHii.

Vi1; V2

32

OK 10

Tema 2.3.
Kucnopopaconepxkanue

OPraHn4cCKUEC BCIICCTBA.

Coneprkanue yueOHOro MaTepuasia

1 CHI/IpTLI " OpOCThIC 3(1)I/IpI)I, Kap6OHOBLIe KHUCJIOTBI U CJIOKHBIC 3(1)I/IpLI, aJlbACTUAbI U
KCTOHBI: MX CTPOCHUEC U XaPAKTECPHBIC XUMHUYCCKHUEC CBOMCTBA.

2 | TIpencraBuTeNM KUCIOPOJCOASPIKANINX OPTaHWMYECKUX COCIMHEHWH: METHJIOBBIA H
STHJIOBBIM CIUPTHI (B T.4. UX BIUSHHE HA OPTaHU3M 4YEJIOBEKa), MIIHICPHH, YKCYCHAS
KHCIIOTa, JUATWIOBBI ddup, QopMalbIerun, axkpoienH (ero KaHIepoTreHHas
aKTUBHOCTB), allCTOH.

3 | MblIa KaK COJIM BBICIINX Kap60HOBLIX KHUCJIOT. )KI/IpI)I KaK CJIOKHBIC 3(1)I/IpLI.
YFHGBOHLII TJIIOKO34, KpaxMaJi, HEJUIK0JI1034d.

V1; V3

33;34

JlaGoparopusie pabotel He mpeaycMoTpeHo

IIpakTHyeckne 3aHATHA
XUMUUECKUE CBONCTBA YKCYCHOM KHCIOTBI: B3aUMOJEICTBME C HMHJIUKATOPaMU,

V1;V3

32
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Mmetawtamu (Mg), ¢ ocaoBanusiMu (Cu(OH),) u ocHoBHbIMEU okcunamu (CuO). [Tomyuenue
BBICIINX KapOOHOBBIX KUCIOT U3 PACTBOPOB MX COJICH.

KontponbHbie pabotel He mpeaycMoTpeHo

CaMocTosiTe1bHast padoTa 00y4aloHXCS
Pemenue 3anau

V1;¥2

32

OK 10

Tema 2.4.
A3oTconepixaiue
OpPTraHUYECKHUE BEICCTBA.

Conep:kaHue y4e0HOro MaTepHajia

1

AMMHBI. CTpOCHI/Ie, OCHOBHBIC MCTOJbI IMOJTYUYCHHUA U XUMHUYICCKHC CBOICTBa

2

AmuHOKHCIOTHI, Oenxu. buonornmueckast QgyHkums OenkoB. XMMHYECKHE CBOWMCTBA
6enkoB. ['eHeTHUecKast CBSA3b MEX/Ty KIACCaMHU OPraHMYECKHX COSANHECHUH

V1, VY2,
V3

31; 32,33

JlaGoparopusie pabotel He mpeaycMoTpeHo

IIpakTHyeckne 3aHATHSA
OOparumast 1 HeoOpaTuMasi JieHaTypanus OenkoB. buyperoBas M KCaHTONPOTEHHOBAs
peakius OCIKOB.

V1; V3

32

KonTpoabHble pabotel He mpeaycMoTpeHo

CamMocrosiTe1bHast padoTa 00y4aloHXCH
Pemenue 3anau

V1;V2

32

OK 10

Tema 2.5.
IIracTMacchl ¥ BOJIOKHA.

Conep:kaHue y4e0HOro MaTepHajia

1

[Monsatne o mnacTMaccax. TepMOIUTACTHYHBIE W TCPMOPCAKTHUBHBIC MOJIMMEPHI.
OTnenbHBIC TMPEICTABUTEIM CHHTCTUYCCKUX M HCKYCCTBEHHBIX  ITOJUMEPOB:
(heHoa0(opMalIbICTHAHBIC CMOJIBI, MOIMBUHHIXJIOPHA, TS(IIOH, ICIUTYIOH/I.

[onsaTHe 0 XMMUYECKUX BOJOKHAX. HaTypanbHBIC, CHHTETUYCCKHE U UCKYCCTBCHHBIC
BOJIOKHAa.  OTHENbHBIC  IPEICTABUTENIM  XMMHUYECKHX  BOJIOKOH:  alleTaTHOE
(TpuameTaTHBI IIEeNTK) W BUCKO3HOE BOJIOKHA, BUHIIXJIOPHIHBIC (XJIOPHH),
MOJIMHUTPHUIbHBIC (HUTPOH), MOJHMAMUIHEIC (KAPOH, HAMIOH), moJauddupHbIe (JIaBCaH)

V1;V3

31; 33

JlabopaTopusie pabotel He mpenycMoTpeHo

IIpakTrueckue 3austusi He mpegycMoTpeHo

KontponbHbie pabotel He mpeaycMoTpeHo

Paszgen 3. Xumus n
JKM3HD

OK 10

Tema 3.1.
XuMUsI 1 OpTaHU3M
YeI0BEKA.

Conep:kaHue y4e0HOro MaTepHaJjia

1

XUMHYECKHE IJIIEMEHTHI B Opranu3Me 4€JI0BCKa. MI/IHepaHLHLIe BCILICCTBA B MPOAYKTAX
NHUTaHMUs, THMIICBLIC Ll06aBKI/I. C6aﬂaHCI/IpOBaHHOC IIUTAHUC

2

OpraHndeckue BelecTBa B opranu3Me deiaoBeka. OCHOBHBIC KU3HEHHO HEOOXO0IUMbIE
COCITUHEHUS: OCJIKH, YIIICBOIBL, )KUPHI, BATAMHUHBL. Y TJICBOIbI — ITIABHBIN UCTOYHHUK
9HEepruu opranusma. Pois xupoB B opranusme. X0JIeCTEPUH U €r0 POJib B 3I0POBBE
YyeJI0BEKa

V1;V3

31; 33

Jlaboparopusie pabotel He mpeaycMoTpeHO

[TpakTrueckue 3ansaTusi He mpegycMoTpeHo

KonTposabHble pabotel He mpeaycMoTpeHo

CamocrosiTeJbHAasi padoTa 00yJarouuXcst
Pewenue 3amau

Vi1;V2

32

OK 10

Tema 3.2.
Xumus B OBITY.

Coneprkanue y4eOHOro MaTepuasia

1

Boma. KauectBo BOABI.

2 | Moroiue 1 YUCTSIIUE CPEICTBRA.
3 | IlpaBuia 6e30macHOM pabOThI CO CPEACTBAMHU OBITOBOM XHMMHH.
4 | TTonsiTHe 0 JEKAPCTBEHHBIX Mpenaparax, 0nogo0aBKax.

V1; V3

31; 33

JlaGoparopnslie pabotel He mpeaxycMoTpeHo
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[TpakTrueckue 3ansaTusi He mpegycMoTpeHo

KonTponpHble padotel He mpemxycMoTpeHo

CamocTosTenbHas paboTa oOydaronuxcsi He mpenycMoTpeHo

Bceero 20 yacos (+10 yacoB Ha cpc)
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3. YCJOBHS PEAJIM3AIIMU YYEBHOM JUCITUIIJIMHBI
3.1. TpeOoBaHusT K MHHUMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrneyeHH 0.
Peanmmzanust nporpammsl yueoHou auciurinabl O/[.01.04 EctecTBO3HaHUE
TpeOyeT HAIMUMs yueOHOro KaOuHeTa.
O6opynoBaHue yueOHOTO KaOMHeTa:
— yueOHas MeOerb;
—  HArJISIHBIC TTOCOOUS,
— KOMIUICKTHI 3aJJaHUH I TECTUPOBAHUS M KOHTPOJIBHBIX PaboT.
Texnuueckue cpeacTsa 00ydeHUs:
— KOMIBIOTEP C JUIEH3UOHHBIM IPOrPAMMHBIM 00ECIIEUEHHUEM;
—  MyJIbTUMEINATPOCKTOP;
— HWHTEpPaKTHBHAs JOCKA.

3.2. UndopMmaumnonHoe odecnevyeHne 00yueHunst
OCHOBHBIC HCTOYHHUKH:

1. Tabpuensu, O. C., OctpoymoB W. TI'. Xwumusa gius1 mnpodeccuii u
CHEIHUATBHOCTEN COIMATbHO-O)KOHOMUYECKOTO W TYMAHUTApHOTO MPOQUIICH:
Y4eOHUK IS CTYI. yUpexKAeHui cpen. mpod. oOpa3zoBanusa. — M.: Akaagemus,
2017..—384 c.

2. Msxumes, T.f., byxosnes, b.b., Corckuit, H.H. / Ilog pen. IlapdentreBoit
H.A. ®usuka (6a3oBbiii ypoBenb) 10 k1. — M.: [Ipocsemnienue, 2016. -316 c.,

3. Mskumes, I'.4., byxoBues, b.b., Hapyrun, B.M. / Ilon pen. IlapdentpeBoit
HA. ®wusuka (6a3oBbiii ypoBenb) 11 ki — M.: [Ipocsemienue, 2016. — 400 c.

4. Kamenckuii, A.A., Kpukcynos, E.A., I[laceunuk, B.B. buonorus. OO6mas
ouosorus (6a3zoBbii ypoeHb) 10 - 11 k1. — M.: [Ipoda, 2016. — 368 c.

JlonosiHuTEILHAA JIUTEpaTypa:
1. Tlerenun, A.JI., T'aeBa, T.H., bpennep, A.JI. EcrecTBo3HaHue: yuyeOHUK s

npod. obpazoBanus. — M.: ®opym, 2012. — 256¢.

HNuTepHeT-pecypcsl

1. Axkanemuk. CnoBapu W DSHIMKJIONEIWU. [DNEKTPOHHBINA pecypc]: Oaza
naHHbIX. — Pexwum gocryma: http://dic.academic.ru/  (mara oOparmieHus
27.11.2017).

2. Books Gid. Dnexktponnas OubmuoTeka. [DNeKTpOHHBINH pecypc]: Oaza
naHHbIX. — Pexum goctyma:  www.booksgid.com (mata oOpameHus
27.11.2017).

3. ['noGanteka. I'noGanbHas oubimoTeka HAay4YHBIX  PECYpCOB.
[OnexkTpoHHBI  pecypc]: 0aza  gaHHBIX. —  Pexum  nocryna:
www.globalteka.ru/index.html (nara obpamenus 27.11.2017).

4. Enunas  xomnexkiuss — mudpoBBIX  00pa30BaTENBHBIX  PECypCOB.
[OnexkTpoHHBIN pecypc]: 6a3a nmaHHbIXx. — Pexxum poctyma: http://school-

collection.edu.ru/ (nata obpamienus 27.11.2017).
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5. Ennnoe okHO mocTyma K 00pa3oBaTeNbHBIM pecypcaM. [DJIEeKTPOHHBIN

pecypc]: ©0aza manHbIX. — Pexum pocryma: www.window.edu.ru (mata
obpamenus 27.11.2017).
6. [TencoBer. CooOOIIECTBO B3aUMOINOMOIIM YYHUTENCH. [DJIEKTPOHHBIM

pecypc]: 6aza manHbix. — Pexkum nmocrtyna: http://pedsovet.su/load/96 (nmata
obpamenus 27.11.2017).

7. Poccuiickas rocymapcTBeHHasl 3JIEKTpOHHAs OMOIMOTEKa [DIEKTPOHHBIN
pecypc]: 0a3za pmamHbIX. — Pexkum pgoctyma: http://elibrary.rsl.ru/  (marta
obpamenus 27.11.2017).

8. Poccuiickuit  oOpasoBarenbHbld  mopTan. JloCTymHOCTh, KadecTBoO,

3¢ (deKTUBHOCTh. [DNEKTPOHHBIN pecypc]: 0a3a AaHHBIX. — Pexxum noctyna:
www.school.edu.ru/default.asp (maTa o6pamenus 27.11.2017).

9. ®enepanpubiii  moptan  «Poccwiickoe oOpa3oBaHuE» [ DIEKTPOHHBII
pecypc]: ©6aza ganHbIX.- Pexum pocrynma: http:/ www.edu.ru/ ([ata
obpamenus: 18.11.2017r.)

10. denepanbHblii  LEHTP HMHPOPMAIIMOHHO-00pa30BaTEIbHBIX  PECYpPCOB
[DnexkTpoHHBIN pecypc]: 0aza maHHbBIX. — Pexxum goctyma: http://fecior.edu.ru/
(mara obpamenus 27.11.2017).

11. ®ectuBalib  nemarorudeckux  uaed  «OTKpBITBIA  ypok». Dusuka
[OnexkTpoHHBI  pecypc]: 0aza  gaHHBIX. —  Pexum  nocryna:
http://festival.1september.ru/physics (nata obpamenus 27.11.2017).

12. decTuBANIb NEeAArorudeckux uaen «OTKpbITBIM  ypok». buosorus
[OnexkTpoHHBI  pecypc]: 0aza  gaHHBIX. —  Pexum  nocryna:
http://festival.1september.ru/biology (mara obpamenus 27.11.2017).

13. @decTuBanb nenarormyeckux uae  «OTKpBITBIA  ypok». XHUMHS
[DNIeKTpOHHBIM  pecypc]: 0aza  maHHpIX. —  Pexum  jmoctyma:
http://festival.1september.ru/chemistry (mara obpamenus 27.11.2017).

14. Studyport [OnexTpoHnbiii pecypc]: 0a3za maHHBIX. — Pexum moctyma:

http://studyport.ru/estestvennyie-nauki/obschaya-biologiva-uchebnoe-posobie-
dlya-10-11-klassov (mata oopamenus 27.11.2017).
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
JANCHUIIJIMHBI
KoHTposib ¥ oOlleHKa pe3yibTaTOB OCBOGHHUS MPOrpaMMbl  y4eOHOI

auciuiiiabl OJ1.01.04 EctecTBO3HaHME OCYIIECTBISIETCS MpEINojaBaTeyieM B

MpoLECCE TMPOBEACHUA NPAKTUYECKUX 3aHATUH, TECTUPOBAHMUS, a TaKKe
BBIMTOJTHEHUS o0yJaronuMucs VH/INBUTyaJIbHBIX 3aJIaHUH, MIPOEKTOB,
UCCIIEeIOBAHNH.

PesynbTaTsl 00yyeHHs
(0oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI U METOAbI KOHTPOJISI
OlIeHKH pe3yJIbTATOB 00y4eHus!

(Y1) CrocoOHOCTP OpPHUEHTHPOBATHCS B COBPEMEHHBIX
HAYYHBIX MOHATHIX U UH()OPMALIMK €CTECTBEHHOHAYYHOTO
COJICpKAHUS;

(Y2) VYwmenme pabotaTh ¢  €CTECTBEHHOHAYYHOM
uH(poOpMaIiel, B TOM YHUCIE: BIAJETh METOIAaMHU TOUCKA,
BBIIETISITh  CMBICJIOBYIO ~ OCHOBY M OLIEHUBAaTh
JIOCTOBEPHOCTH MH(OPMAIIHNH;

(Y3) Hcmonp3oBaTh €CTECTBCHHOHAYYHBIC 3HAaHUS B
MOBCETHEBHON KU3HU JUIsi oOecredeHus 0e30macHOCTH
KU3ZHEJEATEIIbHOCTH, OXpaHbl 3/I0pPOBbS, OKpYKaroIen
Cpebl, SHEProcOepeKeHusI.

(31) 3HaHWe OCHOBHBIX HAyK O MPUPOJE, UX OOIIHOCTh U
OTIIUYHS,

(32) 3HaHME eCTeCTBEHHOHAYYHOTO METOJla TO3HAHHS M
€ro COCTaBJSIOIIMX, E€AMHCTBO 3aKOHOB MPHUPOIBI BO
BcenenHnolii;

(33) 3uaHue B3aMMOCBSI3U MEXy HaAYYHBIMU OTKPBITHSIMU
U pa3BUTHEM TEXHHUKHU U TEXHOJIOTHUH;

(34) 3naHue BKJIA/Ja BEIMKUX YYCHBIX B (DOPMHUpPOBAHHE
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpA.

o [IpoBepka KOHCIIEKTOB JIEKIIUH,
CaMOCTOSITENILHBIX paboT;

o [IpoBepounbie pabOTHI 1O
TeMawm;

o Paznuunbie hopMmel onpoca
(¢poHTaTBHBIH,
WHAUBUIYaIILHBIN 1
KOMOWHHPOBAHHBIN) HA
AyJIUTOPHBIX 3aHATHSIX;

o Pemienue 3a7a4 no oTAEIbHBIM
TeMaM Kypca;

e CocraBieHHE CXeM U TaOJIHII,
BBITIOJIHEHUE pedepaToB;

e TecTupoBaHMS 110 TEMAM;

o KonTpossHbie paboThI;

e DK3aMeH.
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