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1. IACIHIOPT PABOYEM ITPOT'PAMMBI YYEFHOU JUCITATLIAHBI
O/1.06 ECTECTBO3HAHHUE

1.1 Ob61acTh NnpUMeHeHHs IPOTrPaMMBbl

ITporpamma yuebnoit mucuumianael  OJ1B.06 «EcrecTBo3HaHMe» HaxoIuTCi B  COCTaBe
0011e00pa3oBaTeNbHBIX  Y4EOHBIX JUCHUIUIMH  0a30BBIX, (OPMHPYEMBIX U3  00s3aTENbHBIX
npeaMeTHelx obnacteit PI'OC cpenHero oobmiero obOpasoBanus, mns crneuuanbHoctedt CIIO
rymaautapaoro npodwis. CocraBiena s cnenuansHoctd 44.02.01 {omkoJibHOe oOpa3oBaHue
YI'C 44.00.00 O6pa3oBanne M mneJaroru4eckue HayKM Ha OCHOBE IPHUMEPHOH NIpPOTrpamMMbl IO
€CTECTBO3HAHUIO JUIS IPO(ECCHOHATIBHBIX 00Pa30BaTEIbHBIX OPraHU3aIN.

1.2. MecTo AUCHUIUIMHBI B CTPYKTYpe OCHOBHOH mNpodeccnoHaJIbHOl 00pa3oBaTe/bHOM
nporpammbl.  jguciuiimHa OJ/IB.06  «EcTrecTBO3HAHHWE»  OTHOCHUTCS K  JUCIUILTHHAM
0011100pa30BaTEIILHOTO IUKJIA.

1.3. Heau u 32724 AMCHUIIMHBI — TPEOOBAHUSI K Pe3yJIbTATAM OCBOEHHS THCIUTIIHHBI:
Conepxkanrie mporpammbl y9eOHOM AMCHUIUIHMHBI «EcTecTBO3HaHWE)» HaAMpaBiIeHO Ha JOCTIKEHUE
CHEAYIOIIUX LeJIei:

e OCBOGHHE 3HAaHMM O COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHE MHUpPAa U MeToJax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HambOosee BaKHBIMU UICSIMU U JOCTHKEHUSIMH €CTECTBO3HAHUS,
OKa3aBILIMMHU OIPEEISIONIee BIMIHNE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

e OBJIAJICHME YMEHUSMU NPUMEHATh T[OJY4YE€HHbIE 3HaHUS Ui OOBSICHEHHs SBIECHUIN
OKPY)KAIOILIEr0 MHpa, BOCHPUATHS HWH(GOPMALMU €CTECTBEHHO-HAYYHOTO U TNpo¢eCCHOHATIbHO
3HAYUMOTO COJIEP’KaHUs; Pa3BUTHE WHTEIEKTYaJbHbIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTHUECKOTO
MBIIUIEHUSI B XOJ€ MPOBEACHUS MPOCTEHIIMX HCCIEAOBAaHUM, aHaIW3a SBJIICHHM, BOCHPUATHS U
MHTEpPIpETAINH €CTeCTBEHHO-HAyYHOU HH(pOopManuu;

e BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXHOCTU MO3HAHMS 3aKOHHOW MPHUPOJIBI U HCIOIb30BAHUS
JOCTH>KEHHUM €CTECTBEHHBIX HAYK JJI Pa3BUTHUS HUBUIIN3ALMH U MOBBIIEHUS KAYECTBA KU3HMU;

e T[pPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HAHUW B TPO(ECCHOHATBHOW JESATENbHOCTH H
MOBCEHEBHOM JKM3HM s oOecrieyeHUs 0€30MacHOCTH  KM3HENEATENbHOCTH; TI'PaMOTHOTO
HCIIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTHI; OXPAaHbI 3JI0POBBS, OKPYKAOUIEH CPeibl.

OcBoeHue COACpKaHNA y‘lC6HOI>i JUCHUITIIMHBI «EctecTBO3HAHME» OOecneYnBacT JOCTHKCHUEC
CTyACHTAMH CIICAYIOIIUX PE3YIbTAaTOB:

¢ JINYHOCTHBIX:

— YCTOMYMBBIA MHTEPEC K UCTOPUU U JIOCTHIKEHUSAM B 00JIACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOpJIOCTH 32 POCCUHCKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTb K HPOJOJDKEHHIO OOpa30BaHUs, IMOBBIIICHUIO KBaIM(UKALUU B H30paHHOM
po(hecCUOHANBHON JEATEIbHOCTH C HCIOJIb30BAaHUEM 3HAaHUM B 0OIAaCTH €CTECTBEHHBIX
HayK,

— OOBEKTMBHOE OCO3HAaHME 3HAYMMOCTH KOMIIETEHIMH B 00JIACTH €CTECTBEHHBIX HayK s
yejoBeka M oOIIecTBa, YMEHHE MCII0JIb30BaTh TEXHOJIOIMUYECKHE JOCTHXKEHHsS B OOJIACTH
(GU3UKH, XUMUHU, OMOJIOTUH JUIs TIOBBIIIEHNUS COOCTBEHHOTO MHTEIJIEKTYaIbHOTO PAa3BUTHUS B
BbIOpPaHHON MPO(ECCHOHATBHON  JeATeNbHOCTH;

— yYMEHHE MPOaHAIU3UPOBATh TEXHOTEHHBIE MOCIEACTBUS JUIsl OKpYXKArOIEeH cpeibl, ObITOBOM
Y TIPOU3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKa;

— TOTOBHOCTb CaMOCTOSATENBHO NOOBIBATH HOBbIE Uil ce0si €CTECTBEHHO-HAy4HbIE 3HAHUS C
MCIOJIb30BAHUEM JUISL 3TOTO JIOCTYITHBIX HICTOYHUKOB ~ HMH(pOpMaIumy;

— YMEHHME YNPaBIATh CBOEH MO3HABATEIBHON JESITENBHOCTBIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PAa3BUTHS;

— yYMEHHE BBICTpauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOILIEHUS B KOMAH/Ie MO PeIIeHUI0 00X
3aja4 B 00JIaCTH €CTECTBO3HAHMUS;



e MeETAllpeAMETHBLIX:

OBJIAICHUC YMCHUAMU W HABBIKAMH PA3JIMYHBIX BUIOB O03HABATEIbHOU JCATCIIbHOCTHU IJIA
M3YUYEHHSI pa3HBIX CTOPOH OKPYXKAOIIEr0 €CTECTBEHHOTO MUPA;

MIPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS (HAOIIOJCHUS, HAYYHOTO DSKCIICPHUMEHTA) JUIS
HU3YUCHUA PA3JIMIHBIX CTOPOH eCTeCTBeHHO-Hay‘-IHOﬁ KapTUHBI MUpa, ¢ KOTOPBIMU BO3HUKACT
HEO0OXO0IMMOCTh CTAJIKUBATHCS B IpOoecCHOHaNbHOU cdepe;

YMCHHC OIIPEACIIATh UCIN U 3a/la4r ACATCIBHOCTH, BI>I6I/IpaTI) cpeacTBa Jisl UX JOCTUIKCHUA
HA [IPAKTHUKE;

YMCHHC HCIIOJIb30BAaTh pPa3jiMdHbIC HUCTOYHUKK [JIA TOJIYUCHUA eCTeCTBeHHO-Hay‘-IHOfI
I/IH(bOpMaIII/II/I U OLNCHUBATHL €€ ANOCTOBCPHOCTL AJId AOCTWMIKCHUSA IMOCTABJICHHBLIX ueﬂeﬁ n
3aja4;

e MPEAMETHDBIX:

c(OpPMUPOBAHHOCTh MPEACTABICHUN O IIEJIOCTHONM COBPEMEHHOM €CTECTBEHHO- HAy4YHOMU
KapTUHE MUPA, IPUPOJIE KaK €ANHOMN LIEJTOCTHOM CUCTEME, B3aMMOCBSI3H YEJI0BEKa, IPUPOIbI
1 00111eCcTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIiiTabax BeeneHnnoit;

BIIQJICHUE 3HAHUSMH O HamOOJee BAKHBIX OTKPBITHSAX M JIOCTI)KCHUSX B OOJACTH
€CTECTBO3HAHMSI, MOBIHUSABIIMX Ha 3BOJIOLUIO TMPEACTaBICHUN O NpUpPOAE, HAa pa3BUTHE
TEXHUKH W TEXHOJIOTHIA;

CcOPMHUPOBAHHOCTh yYMEHHS TPUMEHSTH €CTECTBEHHO-HAYYHBIC 3HAHUS IS OOBSICHEHUS
OKPY)KAIOIIUX  SIBJIGHWM,  COXpaHEHUs  3J0pOBbs, obOecreyeHus:  0€30MacHOCTU
KU3ZHEJESATEIbHOCTH, OEepe)KHOTO  OTHOILEHUS K  IpHUpoje,  PalHUOHAIBHOTO
MIPUPO/IOII0JIL30BAHNS, @ TAK)KE BBITIOJHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;
c(OpMUPOBAHHOCTh MPEACTABIEHUN O HAYYHOM METOJIe TO3HAHMS MPHUPOJABI U CPEACTBAX
W3yYeHHs] MeraMupa, MakKpOMHUpa W MHKPOMHpA; BIQJICHHE NpPHUEMaMH E€CTeCTBEHHO-
Hay4YHBIX HAOJIIOJIEHUH, ONBITOB, UCCIIEOBAHUM M OIICHKH JOCTOBEPHOCTH TIOJTYYEHHBIX
pe3yNbTaToB;

BIIaJICHUE TIOHATUHHBIM aNIapaToM ECTECTBEHHBIX HayK, MO3BOJIAIOIIMM I103HABATH MU,
y4acTBOBATh B AUCKYCCHUSX MO €CTECTBEHHO-HAyYHBIM BOMPOCAM, HCIOIb30BaTh Pa3IMuHbIE
WCTOYHUKU MH(OpMALMU IS TOATOTOBKH COOCTBEHHBIX pabOT, KPUTUUYECKH OTHOCHUTHCS K
coobmenusm CMU, conmepkamumM HaydHYI0 HHGOPMAIIHIO;

c(OpPMUPOBAHHOCTh YMEHHUH MOHUMAaTh 3HAYMMOCTh €CTECTBEHHO-HAYyYHOTO 3HAHUS IS
KaKJOTO0 4YeJIOBeKa HE3aBHCHUMO OT €ro Mpo(ecCHOHAIbHOW [eATENbHOCTH, Pa3Inyarh
(bakThl W OIEHKH, CPaBHHBATh OILICHOYHBIC BBIBOJBI, BUAECTh HX CBSI3b C KPUTEPHUIMHU
OIICHOK U CBSI3b KPUTEPUEB C OMPEICICHHON CUCTEMON  1I€HHOCTEH.

1.4. Kosin4ecTBO 4YacoB HA OCBOeHHe padoyeii mMporpaMMbl JMCUMILINHBI:
MaKCUMaJIbHOU y4eOHOW Harpy3ku odydaromerocs 122 gaca,
B TOM YHCJIC:
o0s3aTenpHOM ayIMTOpHOM yueOHOM Harpy3ku oOy4aromerocst 108 wyacos;
CaMOCTOSITENIbLHOM paboThl oOyuatomerocs 14 vacos



2. CTPYKTYPA U COJAEPXKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O6beM yueOHOii IMCUMIJIMHBI M BHAbI Y4e0HOIH padoThI

Bua yueOHo# paGoThl

Oovem uacos

MaxkcumaJibHasi yueOHasi Harpy3Ka (Bcero) 122
O06si3aTesIbHAS AyIUTOPHAs YueOHAsi HArpy3Ka (Bcero) 108
B TOM YHUCJIC:
nabopaTtopHbie PabOTHI
MIPAKTUYECKHUE 3aHITH 26
KOHTpPOJIbHBIE PA0OTHI
KypcoBasi paboTa (IIpoeKT)
CamocrosiTesibHas padoTa o0yuaronierocs (Bcero) 14

B TOM YHCIJIC:

IIOATr0OTOBKA OTUCTOB

MOJIrOTOBKA pedepaToB Mo TeMam

paboTa ¢ TOTOTHUTETBHOU JIUTEpaTypo

Urorosas arrectamus B hopme audhepeHITMPOBAHHOTO 3a4eTa




2.2. TeMaTH4ecKHii IUIaH U coiep:kaHue yueOHoii tucuummmiabl  O/b.06 «Ecmecmeo3nanue»

HaumenoBanue
pa3/iesioB U TeM

Coaep:xkaHue yueOHOTro MaTepuaJa, JabopaTopHblie U MPAKTHYECKHEe PA0OThI, CAMOCTONATEIbLHAS
paboTa 00y4aromMXCs.

O0nLeMm
q42C0B

Yposennb
OCBOEHUS

1

2

4

Paszoen 1. Duzuka

50

Tema 1. BBeaenue.

®dwusuka — QyHIaMeHTaNIbHAs HayKa O mpupoje. EcTecTBeHHO-HayYHBIH METO/1 TO3HAHUS, €TO
BO3MOKHOCTH Y TPAaHHUILII IPUMEHUMOCTH.

EnuHCcTBO 3aKOHOB MPUPOJIBI U cOcTaBa BenlecTBa BO BeenenHol. OTKpBITHS B PU3HMKE — OCHOBA
IIporpecca B TEXHUKE U TEXHOJIOTUN ITPOU3BOJCTBA.

CamocrosrenbHas pabota oOyJaronmxcs
O3HakoMJIeHHE ¢ y4eOHOM IUTepaTypoi Mo JUCIUILIINHE

Tema 2. MexaHuka

Kunemaruka. Mexannueckoe amxenue. Cucrema orcuera. Tpaektopus ABuKeHHs. [1yTh.
[Tepemenienue. PaBHOMepHOE npsmMosinHETHOE ABHKEeHUE. CKOPOCTh. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHHUS. 3aKOH CIIOKEHHUs cKopocTel. CpeHsisi CKOPOCTh IPH HEPAaBHOMEPHOM JIBHKEHUH. MTHOBEHHas
cKOopocTh. PaBHOYCKOpeHHOE MpsiMoJIHEITHOE IBMKeHHe. Y ckopeHne. CBoOOHOE MaieHue Tell.
Jdunamuka. Macca u cuna. BzaumoelictBue teil. 3akoHbl JuHaMUKH. CUJIbI B TPUPOJIE. 3aKOH
BCEMHUPHOIO TATOTEHUSI.

3akoHbI cOXpaHeHHUs B MexaHuKe. VIMmynbe Tena. 3aKOH COXpaHEHUsI UMITYJIbCa. PeakTMBHOE IBHKEHUE.
Mexanudeckast pabora. MomHocTh. Mexanudeckas sHeprusi. Kunernueckast sueprusi. Kunernueckas
sHeprus u pabora. [loTeHnanbHas SHEprus B TPaBUTAIMOHHOM I0J1€. 3aKOH COXpaHEHHUsI TOTHON
MEXaHUYECKON YHEPTHUU.

11

IIpakTHYeckoe 3aHATHE
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT Beca Tela.

CamocTtosarenbHas paboTa 00yJaromuxcs
OdopmieHre 0TYETOB MO MPAKTHYECKUM 3aHITHIM
IToarotoBka pedeparon

Tema 3. OcHOBBI
MOJIEKYJISIPHOM
(puzuku n
TePMOJAMHAMHMKH

MOJIeKyJIﬂpHaﬂ (lm3mca. ATtoMucTHyeckas TCOpUs CTPOCHUA BCIICCTBA. Ha6J'II-O,I[eHI/I$I H OIIBITHI,
MOATBCPIKAAOINEC ATOMHO-MOJICKYJIIAPHOC CTPOCHUC BCIICCTBA. Maccel u pa3MeEpbl MOJICKYIIL. Temnnosoe
JABHOKCHUEC YaCTHI BCIICCTBA. BpOYHOBCKOe JIBW>KeHHE. MaeanbHbI ras. TeMnepaTypa KaK MeEpa cpenHeﬁ
KUHETHUYECKOM OHEPTrUH YacCTHUII. YPaBHeHI/Ie COCTOSIHHSA HJ€aNbHOTO raza. Moaenb JXUIKOCTH.
HOBerHOCTHOC HaTsHKCHUC U CMadYHMBaHUC. KpI/ICTaJ'IJ'II/I‘leCKI/Ie )51 aMOp(I)HLIe BCIICCTBA.
TepMozmHaMmca. BHYTpeHHSISI OHEpTrUs. PabGora u TCIIJIOOTAAa4Ya KaK CIIOCO OBl U3MEHEHHUS BHYTpeHHeﬁ
OHCPTHH. HepBHﬁ 3aKOH TCPMOANHAMHKH. TenmoBble MallIMHBL U UX IMPUMCHCHHUC.

10

Tema 4. OCHOBBI
JIEeKTPOAMHAMUKU

3HeKTp0CTaTHKa. BzaumoaeiictBue 3apAKCHHBIX TCJI. 3J'ICI(TpI/I‘{CCKI/II71 3apsna. 3aKkoH COXpPAaHCHUA
QJICKTPUYCCKOTI'O 3apsaa. 3akoH KyJ'IOHa. QHCKTpOCTaTI/ILIeCKOG T10JIC, €I'0 OCHOBHBIC XdPAKTCPUCTUKHU U




CBS3b MEXKy HUMH.

HocTossnublii TOK. [TocTosHHBIN AnekTpuueckuil Tok. Cuiia Toka, HAMPSHKEHUE, AJIEKTPUUECKOe
conpotubiieHue. 3akoH Oma JJis ydacTKa 3JIeKTPUUECKOM 1IEeTIH.

MarnuTHoOe noJsie. MarauTHOE 110JI€ ¥ €0 OCHOBHBIE XapaKTEPUCTUKHU. [[eficTBHE MArHUTHOTO I10JI1 HA
IIPOBOJTHUK C TOKOM. 3akOH AMriepa. DIeKTpoiBUraTellb. SIBIeHUE 3JIEKTPOMAarHUTHON MHIYKIUH.

IIpakTnueckoe 3ansTHE 4
COopKa 2JIeKTpUYECKOM LIeNH, U3MEPEHNE CHIIbI TOKA U HANPSHKEHHS HA €€ PAa3JIMYHbIX YYaCTKaXx.
CamocrosrenbHas pabota oOydaronmxcs 1
O3HakoMJIEHHE C YIeOHOU TUTEPATYpOH 1O TUCITUTUIIHE.
Tema 4. Koneoanus u| Mexannueckue kojedanus u BoHbl. CBoOO HbIE Kosiebanus. [lepros, yacTora 1 aMIiuTyaa 2
BOJIHBI KoJiebanuit. ['apmMoHndeckue kojaebanus. MexaHn4uecKkue BOJIHBI M UX BUJIBI.
3BYKOBBIE BOJIHBL. YJIbTPa3BYKOBbIE BOJIHBI. YJIBTPa3BYK U €r0 UCHOJb30BAHNE B MEAUIIMHE U TEXHUKE.
DJIeKTPOMarHuTHbIEe KoJ1ie0aHusi U BOJIHbI. CBOOOTHBIE AJIEKTPOMAarHUTHbIE KOJeOaHusl.
KonebarenbHblit KOHTYp. DJIEKTPOMarHUTHOE MoJie. DIEeKTPOMarHUTHbIE BOJHBI. CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH.
CaeTtoBble BOJIHBI. Pa3BuTHe npecTaBiIeHnil O MPUPOJIE CBETA. 3aKOHBI OTPAXKEHUS ¥ IPETIOMIICHHUS
CBeTa.
JIun3bl. Dopmysa TOHKOM JTUH3BI.
IIpakTHYeckne 3aHATHSA 2
N3yuenune konebaHuii MaTEMaTHIECKOTO MATHHUKA.
N3yuenue nntepdepeHuu 1 1udpakiiuu cBeTa.
CamocrosTenbHas padoTa 00yJaroImxcs 1
O3HakoMJIEHUE C YICeOHOW JTUTEPATYPOH 1O TUCITUTUIMHE.
Tema 5. Dnementsl| KBanTOBBIE cBOlicTBa cBeTa. KBanToBas runoresa [Inanka. ®ortosnextpuueckuit 3 hexT. 4
KBaHTOBOM pm3ukn | Puszuka aroma. Mojenu crpoenus atoma. OnbsIT Pesepdopaa.
®u3nKka aTOMHOIO SIAPA U dJieMeHTapHbIX YyacTul. CocTaB U CTpOEHHE aTOMHOTO Spa.
PannoakTuBHOCTE. PagioakTHBHBIE 3TyUeHUS U UX BO3JICHCTBHIE HA KUBBIC OPTaHU3MBI.
Tema 6. Bcesnennas u | Ctpoenne u pazsurue Beenennoii. Mozens pacmmpsitonieiics Beenennoit. 2
ee IBOJIIOLHA IIpoucxoxnenne ConHeunoii cucrembl. CoBpeMeHHas pu3nyeckas KapTUHA MUPA.
Pazoen 2. Xumus. 36
2.1 OBIIAS U HEOPTAHUYECKAS XUMUSA 23
Tema 1. BBenenne | XuMuueckass KapTHHA MUpa KaK COCTaBHAs 4YaCTh €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA. 2
Ponb XUMUU B )KU3HU COBPEMEHHOT0 O0IIEeCTBA.
[IprumeHeHne 10CTHUKEHUN COBPEMEHHON XUMUHU
CamocrosTenbHas paboTa 00y4aroLIXCst 1




OdopmiieHUE OTIETOB IO MPAKTUICCKUM 3aHITHIM

Tema 2. OcHOBHBIE
MOHATUA U 3aKOHBI
XUMUH

[Ipenmer xumuu. BemectBo. ATrom. Mosekyna. XUMUYECKHA 3JIEMEHT U (JOPMBI €T0
cymectBoBaHus. IIpocThie U ClI0KHBIE BELIECTBA.

OTtpakeHne XUMHUYECKUX CIOKETOB B IIPOU3BEACHUAX XYy10°)KECTBEHHOM JINTEPATYphI
1 HCKYCCTBA

CamocrosiTenpHas padoTa 00yJarOIIIXCsI
OdopmiieHUE OTYECTOB TIO MPAKTHICCKUM 3aHITHSIM

Tema 3.
IMepuoguveckuii
3aKOH

u Ilepuoanueckas
CHCTEMAa XUMHYECKHX
ssaemenToB /I, U.

OtxkpsiTue [lepunoanueckoro 3akoHa. [lepuoauueckas cucreMa xuMuueckux aneMenToB J. I.Menzaeneena.
3nauenue [lepuoanueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB

. . MenneneeBa il pa3BUTHS HAYKH M IOHUMaHUS XUMUYECKOW KapTUHBI MUPA.

J1. 1. Mennenees 00 oOpa3oBaHUU U TOCYJApPCTBEHHOMN MOJIUTHKE.

CamocrogarenbHas pabota oOyJaronmxcs
[ToaroroBka pedeparoB Mo Temam:

MenaesieeBa
Tema 4. CTpoenue KoBanentHas cBsi3b: HenoJisipHas u noyisipHast. MonHast cBsi3b. KaTnoHBI M aHHOHBI.
BellecTBA Merannuueckas cBsizb. BoiopoaHas CBs3b.
Tema 5. Boaa. Bona B npupone, ObITy, TEXHUKE U Ha TPOou3BoACTBe. DU3NUecKre U XUMUYECKUE CBOMCTBA BOIBI.
PacTBOpbI OnpecHenue BoAbl. ArperaTHble COCTOSIHUS BOJBI U €€ MEPEX0/Ibl U3 OJTHOTO arperaTHOro COCTOSIHUS B
Ipyroe.
Xumuyeckue peakuu. [lonsatre o xumuyeckoit peakunu. TUITBI XUMUYECKUX PEaKIUM.
CKopocTh peakiiuu U (pakTopbl, OT KOTOPHIX OHA 3aBUCHT.
CamocTtosarenbHas paboTa 00yJaromuxcs
O3HaKOMJIEHHUE C JIONOJHUTEJIBHOM JIMTEPATYpOU 1O TUCHUILINHE.
Tema 6. Knaccupukanusi HeOpraHu4ecKuX coeAMHeHU U ux cBoicTBa. OKCHUIbI, KUCIOTbI, OCHOBAHUS, COJIH.
Heoprannueckue IHonsitue o ruapoJm3se cojieir. Cpena BOJHBIX paCTBOPOB COJICH: KHCIIasA, HEUTpalbHas, 1IeJI04HAsl.
COeIMHEHUS Bopopoansiit nokasarens pH pactsopa.

MeTtajuibl. O6H_[I/Ie (I)I/ISI/I‘{eCKI/Ie U XMMHUYECKHE CBOMCTBA METAIIJIOB.

HemeTanuanbl. 0611[35{ XapaKTCpUCTHUKA I'NIaBHBIX NOATPYIIII HEMCTAJUIOB HAa IPUMEPE I'aJIOTCHOB.
Baxwueiine coeJUHEHUS METaIOB M HEMETAJIJIOB B Impupoac n XO03SMCTBEHHOM JeATEIbHOCTH YEIOBEKa.
MeTannsl ¥ CIUIaBHI KaK Xy,HO)KeCTBeHHHﬁ MaTrepuall. COG,I[I/IHGHI/IH MCTAJIJIOB KaK COCTaBHas 4aCTb
CpCACTB I/I306pa3I/ITeJ'IBHOFO HCKYCCTBaA. Hemertannel u uX coeIMHEeHUS KaK COCTaBHas 4acTh CpCACTB
I/I306pa3I/ITeJ'ILHOFO HCKYCCTBA.

IIpakTHYecKkne 3aHATHA
Omnpenenenne pH pactBopa coneil.
B3aumMopelcTBIe METAJUIOB C paCTBOPAMHU KUCIIOT U COJIEH.




CamocrosTenpHas paboTa 00y4aroUIXCst 1
O3HakomJIeHHE ¢ YIeOHOH JINTepaTypOoil 0 TUCIHUIIIIHHE.
2.2 OPTAHNMYECKASA XUMMUSI. 13
Tema 7. OcHoOBHbIE 110JI05KeHHS] TEOPHH CTPOCHUSI OPraHMYecKuX coeJuHeHuil. MHOrooOpasue 8 2
Oprannueckue opraHu4eckux coennHenuii. [lonarne n3omepun.
coeJIMHeHus! Yraesoaopoasl. [Ipenenbuble 1 HenpeaeabHbIE yriaeBogopoabl. Peakuus nonumepusauuu. [Ipuponnsie
HCTOYHUKHU YIJIEBOJIOPOAOB. YTJIEBOIOPOAbl KAK OCHOBA MEXAYHAPOJAHOIO COTPYIHUYECTBA U BaKHEHIINH
UCTOYHUK (hopmupoBaHus Oroxera PO.
Kucaopoaconep:xamme oprannyeckue pemecrsa. [IpencraBurenu KuciaopoacoaepKanmux
OPraHWYECKUX COCIMHEHMI: METHIIOBBIN U 3TUIIOBBIM CIIUPTHI, IITULEPUH, YKCYCHas! KUCIO0Ta. JKHpBI Kak
CIIOXHBIE IPUPBI.
AJIKOTOJIM3M U €r0 OTPaKEHHE B IIPOU3BEACHUAX XYy/10°)KECTBEHHOH JIMTEPATYPhI U N300pa3uTEIbHOTO
HCKYCCTBa.
VYrneBopl: TI0K03a, KpaxMall, [eJIHI03a.
A3oTcoaep:kaniue oOpraHuyeckue coeJuHeHusi. AMUHBI, aMUHOKUCTIOTHI, Oenku. CTpOeHHE U
ouonorndeckas QpyHKIUs OEITKOB.
IInacTmaccesl u BotokHa. [loHsATHE 0 MIacTMaccax U XMMUYECKUX BoJoKHaX. HarypanbHsle,
CHUHTETHUYECKUE U UCKYCCTBCHHBIE BOJIOKHA.
IIpyuMeHeHre NoJMMEpPOB B IPUKIIAJHOM U KIACCHYECKOM M300pa3uTEIbHOM UCKYCCTBE.
CamocrosiTensHas paboTa 00yJarommxcs 1
O3HakoMJIEHHE C YIeOHOW JTUTEPATYPOH 1O TUCITUTUIMHE.
Tema 8. Xumus n XuMHS M OPraHu3M 4Ye10BeKa. XVMHUUYECKHE 3JIEMEHThI B OpraHu3Me uenaoBeka. Opranudeckue u 4 2
KU3Hb HeopraHudeckue BemiecTBa. OCHOBHBIE )KU3HEHHO HEOOXOIMMbIE COSIMHEHUS: OCJIKH, YIIIEBOIbL, JKHUPBHI,
BUTaMHHBI. YTJIEBO/Ibl — IVIABHBIM HCTOYHUK SHEPruu opranusma. Poiib ;xupoB B opranusme. XoJeCTepUH
U €ro poJjb B 3/10pOBbE YeJOBeKa. MUHepallbHbIE BELIECTBA B IPOAYKTAX MUTAHUS, TUILEBbIE JOOaBKH.
Cb6anaHcupoBaHHOE TUTAHUE.
Xumus B 0bITy. Bona. KauectBo Bobl. Moromue u ynctsmue cpeacrsa. [IpaBuia 6e3omnacHoit paboTsl co
cpeAcTBaMU ObITOBOM XUMUU. POJIb XMMHUYECKUX 3JIEMEHTOB B XKM3HU pacTeHUi. Y 100peHus. XumMuueckue
CpeACTBA 3aIMUThl PACTEHHI.
Paszoen 3. Buonozus 34
Tema 1. Buosnorusi - |XXuBas npupoaa kak 00bEKT U3ydeHUs: OMOJOruM. MeTO bl NCCIIe0BAaHUS KUBOM MPU- POJIbl B OUOJIOTHH. 1 2
COBOKYIHOCTH HayK 0 | OnipesiesieHne KHU3HU (C MPUBJICYCHUEM MaTepHaia U3 pa3aenoB GU3UKU U XUMUM). YPOBHU OpraHU3alNH
’KUBOM npupozje. YKA3HU
Metoabl HAy4YHOI 0 CamocrosTenbHas paboTa 00yJaroIXCst 1

NMO3HAHUA B
omoJioruu

O3HaKOMJICHHE C y‘ICGHOI\/'I J'IHTCpS.TypOﬁ M0 JUCIHMITIIINHE.

10




Tema 2. Kinerka

Ucropuss wuzyuenuss kietkd. OCHOBHBIE TOJIOKEHUSI KJIETOYHOM Teopuu. Kierka - cCTpyKTypHO-
¢byHKUIMOHATBHAS (JIEMEHTApHAs) €AMHHIIA )KU3HU.

Crpoenue kinetku. [IpokapuoTsl M SyKapuOTHI - HU3IIKME M BBICIIME KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpHBIE KOMIIOHEHTHl KJIETKH 3yKapuoT. lloBepxHocTHbIi anmapar. CXxeMaTH4YHOE OINKCaHue
AKUJKOCTHO-MO3aMYHOW MOJIENM KIETOUHbIX MeMOpaH. LluTomnmasmMa - BHYTpEHHSs cCpela KIETKH,
opra"oupl. Kierounoe sapo. @yHkuus sapa: XpaHeHUe, BOCIIPOU3BEACHUE U Nepeiada HaclIeICTBEHHON
nHGOpMAIINH, PETYISIUS XUMAYECKONH aKTUBHOCTH KIeTKU. CTPYKTYpa U QyHKIIHH XpOMOCOM. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI.

MartepuanbHO€ €JUHCTBO OKPY)KAIOIIEr0 MUpa U XUMUYECKHI COCTaB JKUBBIX OpraHM3MOB. buonoruueckoe
3HaUEHUE XHMMHUYECKUX »3JeMeHTOB. Heopranmdeckue BellecTBa B cocTaBe KIETKU. Posib BOJBI Kak
pacTBOpUTENST U OCHOBHOIO KOMIIOHEHTa BHYTPEHHEW cpelbpl opraHu3sMoB. HeopraHnuueckue HOHBI.
VYrneBoasl u aunuabl B kietke. CTpykTypa M Ouosiornyeckue (QyHKIUU O€IKOB. AMHHOKHCIOTHI -
MOHOMepHI 0enkoB. CTpoeHre HYKJIEOTUIOB U CTpyKTypa nonunykineotuanbix ueneit JJTHK u PHK, ATO®.
Bupycel u 6axrepuodaru. Hekierounoe crpoeHue, )KU3HEHHBIA UK U €r0 3aBUCUMOCTh OT KJIETOYHBIX
¢dbopm xu3HU. Bupycel — Bo30yauTenu MHGEKIMOHHBIX 3a00JIeBaHuil; MOHsATHE 00 OHKOBHpYycax. Bupyc
uMMmyHoaeduimta yenoseka (BUY). IMpodunaxtuka BUY-nndexmmm.

[IpakTuueckoe 3aHsTHE

Habntonenue ki1eTok pacTeHH 1 )KUBOTHBIX 101 MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax u ux
OTIMICaHUE.

CpaBHEHHE CTPOCHUS KJIIETOK PACTEHUM U )KMBOTHBIX.

CamocTrodarenbHas paboTa 00yJaromuxcs
OdopmiieHre 0TYETOB MO MPAKTUYECKUM 3aHITHIM
IToaroroBka pedeparoB no Temam

Tema 3. Opranusm

Opranms3m — eauHoe 1esoe. MHOrooOpasue opraHiu3MoB.

OOMeH BelIecTBOM U SHEPrueil ¢ OKpyXKarollel cpenoil Kak HeoOXOJIMMOE YCIOBHE CYIIECTBOBAHHUS
KHUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIPOM3BEICHHUI0 — OJHA M3 OCHOBHBIX OCOOCHHOCTEW >KHMBBIX OPI'aHU3MOB.
JleneHne KJIETKH — OCHOBAa pOCTa, Pa3BUTHS W PAa3MHOXKEHHsI OPraHM3MOB. becriosioe pa3MHOKEHHE.
[TonoBoii mpoiiecc u MojaoBoe pazMHokeHue. OMI00TBOPEHHE, €ro OMOJIOTUYECKOE 3HAUCHUE.

[Tonsitne 00 WHAMBUAYaTbHOM (OHTOTE€HE3), YMOPHOHANBEHOM (d3MOpPHOreHe3) U MOCT- AMOPHOHATHLHOM
pasButuu. HAUBHIyaTbHOE pa3BUTHE YETIOBEKA U €70 BO3MOXHBIC Ha- PYIICHUSI.

OOmue mpeAcTaBIeHUST O HACIEACTBEHHOCTH U WM3MEHYMBOCTH. [ eHeTWdeckass TEPMHHOJOTUS H
CUMBOJIMKAa. 3aKOHOMEPHOCTH HacienoBaHus. HacrnenoBanwe mpu3HakoB Yy 4yenoBeka. llomoBbie
xpomMocombl. CIEIUIEHHOE C TOJIOM HacienoBaHue. HacneacTBeHHbIe OONIE3HU 4YeNOBEKa, UX MPUUYUHBI U
npodunaktuka. CoBpeMeHHbIE IPECTABICHUS O TEHE U I'eHOME.

I'enernueckue 3akoHOMEpHOCTH U3MeHYNBOCTU. Kitaccudukanmst opm H3MEHIHBOCTH.
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BnusiHue MyTrareHoB Ha OpraHU3M 4YeJIOBEKa.

IIpeamer, 3amaum ¥ MeTOABI CeJeKUUU. ['eHeTHYecKue 3aKOHOMEpPHOCTH cenekuuu. Yuenue H. H.
BaBunoBa o meHTpax MHOrooOpasusi M TPOMCXOXKAEHHUS KYJIbTYPHBIX pacTeHuUid. buorexHomorus, ee
AOCTHIKCHUS, ICPCICKTUBLI PA3BUTHAL.

[IpakTrueckue 3aHATHS
1. Pemenue aneMeHTapHBIX T€HETUYECKUX 3a]1a4.
2.AHanu3 ¥ OIeHKA dTHYECKUX aCIIEKTOB Pa3BUTHSI HEKOTOPHIX HCCIICIOBAHUI B OMOTEXHOJIOTUN

CamocrosrenbHas pabota oOyJaronmxcs
OdopmieHue 0TYETOB MO MPAKTHUECKUM 3aHITHIM
ITonroroBka pedepatos mo remam

Tema 4. Bun.

DBOJIIOLMOHHAS TEOPHUS U €€ POoJib B (POPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHUpa.
Bun, ero kpurepun. Ilomynsuust kak CTpyKTypHas €AMHMIIA BUAa W 3BoJoUUU. CHHTETHYECKass TeOpHUs
ABOJIIONNH. [[BIKYIIIME CHIIBI SBOJIOIMUA B COOTBETCTBHHM C CHHTETHYECKOW Teopuen 3Bosrormu (CTDI).
I'eneTnyeckue 3aKOHOMEPHOCTH IBOJIFOLIMOHHOTO MPOIEcca.

Pesynbratel sBomonmu. CoxpaHeHHe MHOIr000pasus BUI0B KaK OCHOBA YCTOMYMBOTO pa3BUTHS OHOChEpHI.
[IpuunHbl BeIMUpaHus BUI0B. buonorudeckuii mporpecc u 6M0I0ruueckuii perpecc.

I'unoTe3sl NPOUCXOKICHUS JKU3HU. YCIIOKHEHHE >KUBBIX OPraHU3MOB Ha 3eMile B IIPOLIECCE SBOJIIOLHUM.
AHTpoOmoOreHe3 M €ro 3akOHOMepHOCTH. Jloka3arenbcTBa pOJCTBA YENOBEKA C MIICKONUTAIOIUMHU
AKHUBOTHBIMHU. DKOJIOTHYECKHE (aKTOPbl aHTPOIOI€HE3a: YCIOXKHEHUE MOMYJALUOHHON CTPYKTYphl BHJA,
W3TOTOBJICHUE OPYIAUH TPyJa, MEePeXo] OT PACTUTEIILHOIO K CMEIIAaHHOMY THILY NUTaHMs, UCIIOJIb30BaHHE
orHs. [losBieHHMEe MBICIUTENBHONW JEATENbHOCTH U 4JeHOpas3ienbHOl peun. Ilpoucxoxnenue
YeJI0OBEUECKUX pac.

[IpakTuueckue 3aHATHS
Onucanne ocoOeil BuAa 1Mo MOP(HOIOTHMUECKOMY KPHUTEpUIO. AHAW3 U OICHKA Pa3IMYHBIX THUIIOTE3
MIPOUCXOXKICHUS KU3HU. AHATIU3 U OLIEHKA Pa3JIMYHBIX THIIOTE3 TPOUCXOXKICHHUS YETIOBEKa

Tema 5. IxkocucTeMbl

[Ipenmer u 3ajauu SKOJIOTUHU: yYEHHE 00 IKOJIOTHYECKUX (paKkTopax, yueHHe O COOOLIeCTBaX OPraHU3MOB,
yuyeHHe o  Ouocdepe. IKonoruyeckue (akTopbl, OCOOEHHOCTHM HUX BO3JEHCTBHS. DKOJOrHMyecKas
xapakTepuctuka Buza. llonsTue o0 skonoruuyeckux cucremax. llemu nuranus, Tpoduyeckue ypOBHH.
buoreoneno3 kak 3kocucreMa. brornenos u OMoTon Kak KOMIOHEHTHI OMOTEOIEHO3a.

buocdepa - rimodanbHas sxocuctema. Yuenue B. M. Bepnazackoro o 6uocgepe. Posb )KUBBIX OpraHu3mMoB B
o6uocdepe. buomacca. buonorndyeckuil KpyroBopoT (Ha mpuMepe KpyroBopoTa yriepoja). OCHOBHbIE
HampaBJeHUs BO3JEHCTBUSA uyenoBeka Ha Ouochepy. TpaHchopmanus eCTECTBEHHBIX 3KOJOTMUECKHX
cucteM. OcOOEHHOCTH arpoKOCUCTEM (arPOLIEHO30B).
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[IpakTrueckue 3aHATHS

CocraBiieHHE CXEM II€peladM BELIECTB U S3HEPTUH (1IeTIel MUTaHUs).

CpaBHuTENbHAS XapaKTEPUCTUKA IIPUPOIHBIX SKOCUCTEM U arpO’IKOCUCTEM CBOEH MECTHOCTH.

Pemenue 3xkonoruveckux 3ajau.

AHanu3 U OLIEHKa HOCIEACTBUM COOCTBEHHOH JEATENbHOCTH B OKpYXKaloIlled cpene, IiIo0albHbIX
9KOJIOTMUYECKUX MPOOJIEM U MTyTeH UX PEIICHUS.

OKCKypcuu
Mmuoroo6pa3ue Bu0B. Ce30HHbIE U3BMEHEHHS B IPUPOJIE (OKPECTHOCTH TEXHUKYMA).
EcrecTBeHHBIC M UCKYCCTBEHHBIE YIKOCUCTEMBI (OKPECTHOCTH TEXHUKYMA).

CamocrosrenbHas pabota oOyJaronmxcs
OdopmieHue 0TYETOB MO IKCKYPCUHU

Tembl pedepaToB (10K/I210B), HHANBHAYAIbHBIX IPOCKTOB

e« Marepusi, GOpMBI €€ IBIKCHUSI U CYIIECTBOBAHUS.

*s [IepBblii pycckuil akageMuk M.B.JIoMOHOCOB.

*¢ ICKyCCTBO U MPOIIECC MTO3HAHUS.

e« dU3MKa U MY3bIKaJIbHOE UCKYCCTBO.

e« [[BeTOMY3BIKA.

*» OU3MKa B COBPEMEHHOM LIUPKE.

*» DuU3MYECKUE METOBI UCCIIEA0BAHUS TAMATHUKOB UCTOPUH, APXUTEKTYPBI U TPOU3BENECHUN HCKYCCTBA.
*« HayuHo-TeXHUYECKHIA pOTpecC U MPOOIEMBI SKOJIOTUH.

* buoTexHonorus U reHHast uHxeHepus — TexHonoruu XXI Beka.

*» HanOTEXHOJIOT M KaK IPUOPUTETHOE HANIPABICHUE PA3BUTHS HAYKU U NIPOU3BOJACTBA B Poccuiickoit
denepanuu.

e« OXpaHa OKpYXarllel cpeibl OT XUMHUECKOTO 3arpsA3HEHUS.

s PacTBOpPBI BOKpYT HAC.

s YcTpaHEHUE KECTKOCTH BOJIbI HAa IPOMBILIJICHHBIX MPEITPUATUAX.

*s llcTOpusi BOSHUKHOBEHHUS U PA3BUTHUS OPraHUYECKON XUMHUH.

s YIreBOAbl U UX POJIb B )KUBOU MPUPO/IE.

e« JKupbl KaKk IpOAYKT NUTAHUSL U XUMUYECKOE ChIPhHE.

« HexBaTka mpo0BOJIBCTBHS KaK TJI00ambHas mpo0ieMa YeIoBeYeCTBa U MYTH €€ PEIICHHUS.

s CpezicTBa TMTMEHBI HA OCHOBE KUCJIOPOJICOACPKAIINX OPraHUYECKUX COSAMHEHUH.

*s CUHTETUYECKHE MOIOIIIUE CPEACTBA: JOCTOMHCTBA U HEJJOCTATKHU.

e¢ Jlepunut Oenka B MUILEBHIX MTPOIYKTAX M €TO MPEOJIOJICHHE B paMKax T00anbHON MPOJ0BOIBCTBEHHON
MIPOrpaMMBlI.

*« B.1. Bepnaackuii u ero yuenue o 6uocdepe.

e« llcTOpus U pa3BUTHE 3HAHUU O KIIETKE.
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¢ OKpyXarolas 4eJI0BEKa CPela U €€ KOMIIOHEHTBI: Pa3IMYHbIEC B3TJISAAbI HA OJHY IIPOOIeMy.
es [Tomymsinus Kak eAMHHUIA OMOJIOTUYECKOM IBOJIIOLIUH.

e¢ [Tomymsinust KaKk 9KOJIOTMUYECcKask eAUMHULIA.

¢ CoBpEeMEHHBIE B3IJIAbI HA OMOJIOTUYECKYIO 3BOIIOLHUIO.

¢ CoBpeMeHHbIE B3IJIsAbl Ha IPOUCXOXKICHHUE YEJIOBEKA: CTOJKHOBEHNE MHEHUH.

¢ CoBpeMEHHbBIE METO/Ibl CCIIEIOBAHUS KIETKH.

¢ CpeJibl 0OMTaHMSI OPraHU3MOB: IPUYMHBI PA3HOOOPA3HS.

Hrorosas arrecrauus B popme 1uddepeHuMpOBAHHOIO 3a4eTa

Bcero:

122

J1s XapaKTepUCTUKU YPOBHSI OCBOCHHMsI y4eOHOI0 MaTepualla UCIOJIb3YIOTCA CIEAYIONIe 0003HaYeHUs:

1 — o3HakOMUTENbHBIN (y3HABaHUE paHee N3YYEHHBIX 0OBEKTOB, CBOMCTB);

2 — penpOTyKTUBHBIH (BBITIOIHEHNE JCATEIIEHOCTH 110 00pa3ily, MHCTPYKIIUH HITH ITOJT PYKOBOJICTBOM)

3 — MPOIYKTUBHBIHN (TJITAHUPOBAHUE U CAMOCTOSTEIFHOE BBIMTOJIHEHHE ACATEIHHOCTH, PEIIEHUE MTPOOIEMHBIX 3a/1a9)
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3. YCJIOBUA PEAJIM3ALINU ITPOT'PAMMBI JUCHUIIJIMHBI
3.1. Tpe6oBaHus K MUHUMAJbHOMY MaTepHaJIbHO-TeXHHYECKOMY 00ecrevyeHn 10

OcBoeHue mporpamMmbl y4eOHOH AMCHUIUTMHBI «ECTECTBO3HAHME)» IMPOBOAUTCS B Y4EOHBIX
KaOuHeTax 1mo (pusmke, XUMHUH, OUOJIOTHH, B KOTOPBIX HMEETCS BO3MOKHOCTh 00ECTICUUTh CBOOOTHBIN
noctyn B MHTepHeT BO Bpemsi Y4eOHOro 3aHATHS M B TIEpHOJ BHEYYEOHOW JAeATEIbHOCTH
00yJaroIuXCs.

[lomemiennss kaOuMHETOB (U3MKHM, XUMUM M OHOJIOTUH YJOBJIETBOPSIOT TpeOOBaHUIM
CanuTapHo-3nujiemuoiornyeckux npasuwil u HopmaTtuoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHsl
TUTIOBBIM 00OpYJIOBAHHMEM, JIOCTATOYHBIM JUIS BBHIMIOJIHEHUS TPeOOBAaHWN K YPOBHIO ITOJATOTOBKH
00yJaromuxcs.

B kabunerax ecTb MyJbTUMeAUKHHOE O0OpPYIOBaHUE, MOCPEACTBOM KOTOPOTO YYACTHUKH
00pa3zoBaTeIbHOTO MpoIecca MPOCMATPUBAIOT BHU3yalbHYI0 HHGOpMAIUI0 MO (PHU3MKE, XUMHUH U
Ouosoruu.

B cocTtaB yueOHO-METOAMYECKOTO M MaTEpHUATbHO-TEXHUYECKOTO OOECIeueHusl MporpamMmbl
yueOHOM nucuuruiniel «EcTecTBO3HaHNE» BXOJMAT:

° HarJIsAHbIEe TOCOOUST (KOMIUIEKTHI y4eOHBIX TAOJHUIL, TIAKATOB, MOPTPETHI BIIA0-
ITUXCSl YIEHBIX B 00JIACTH €CTECTBO3HAHUS U T. T1.);

o WH(POPMAITMOHHO-KOMMYHHKAITMOHHBIE CPEJICTBA;

o TEXHUYECKUE CPEJICTBA O0yUCHUS,

o BCTIOMOTATEIbHOE 000PY/I0BAHHUE,

. 6ubIMoTEeYHBIN (HOHI.

B Oubnuoteunsiii GoHm BXomsT y4deOHHMKH, ydeOHO-MeTomuueckue KoMruiekTel (YMK),
ofOecnieunBaroIie OCBOEHHE Y4eOHON uciuIuIMHbl «EcTecTBO3HaHUE), PEKOMEHIOBAHHbIE WIU
JOTYIIEHHbIE JJIi MCIOJb30BaHUS B MPOQPEecCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIMsiX,
pean3yonmx 00pa3oBaTeIbHyI0 MporpaMMy cpeaHero olmiero oOpa3oBaHUs B MpeeIax OCBOCHUS
OIIOII CIIO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHMs.

3.2. UndopmannonHoe odecriedeHue o0yueHust
Ilepeyenb pexoMeHayeMbIX Y4eOHbIX u3AaHUil, WHTepHeT-pecypcoB, JAONOJHUTEIbHOI
JINTEPaTypsbl
HCIIOJIb3YEMAS JINTEPATYPA
Jnst cryneHTon

benses /. K., Joimwuy I'. M., Kysneyosa JI. H. u op. buonorus (6a30Bblii ypoBeHb). 10 kiacc.
— M., 2014.

benses J[. K., Joimwuy I'. M., bopooun I1. M. u op. buonorus (6a3oBsiii ypoBeHs). 11 kiacc.
— M., 2014.

L'abpuensan O. C., Ocmpoymos U. I'. Xumust 1151 mpodeccuii U CneruaibHOCTeH COIUaIbHO-
HSKOHOMHMYECKOTO U TYMAaHUTApHOrO Mpoduiiei: yueOHUK I CTyHA. Y4pexkaeHuid cped. mpod. o0-
pazoBanusi. — M., 2014.

T'abpuenan O.C. Xumus. [lpaktukym: yue6. nocobue. — M., 2014.

T'abpuenan O.C. u op. Xumus. TecTbl, 3a]1auu 1 ynpakHeHus: yued. nocobue. — M., 2014.

TI'abpuensan O.C. Xumus. [locobue mia noaroroBku k EI'3: yue6. mocobue. — M., 2014.

Enxuna JI. B. buonorus. Bech mkoiapHbIN Kypc B Tabmauax. — M., 2010.

Epoxun 0. M. Xumus: 3af1auu U ynpaxxHeHHs: yued. mocodue A CTyl. YUpEeKICHUU Cper.
npo¢. obpazosanus. — M., 2014.

Epoxun 0. M. CO0OpHUK TECTOBBIX 3aJIaHUI N0 XUMUU: yueb. ocodue Ui CTyA. YIpeKIeHUN
cpen. mpod. odpazoBanus. — M., 2014.
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Koncmanmunos B. M., Pezanos A. I'., @aodeesa E. O. buonorus: yaeOHUK IS CTY/. yUpeKe-
Huil cpen. npod. oOpazoBanus / mox pea. B. M. Koncrantunoa. — M., 2014.

Hemuenko K. D. ®u3uka B cxemax u Tadbimmax. — M., 2014.

Camotinenko Il. M. @®uszuka g npodeccuii W ClIeNUaIbHOCTEH  COIUATBHO-
HSKOHOMHYECKOTO W TYMaHHMTAapHOTO Mpodwuiel: ydeOHHMK Ui CTyH. YUpEKACHUH cpen. mpod.
obpazoBanusi. — M., 2014.

Camotinenxo I1. M. CoopHUK 33124 110 (pU3HKE I TPO(HECCHil U CIIEIMATLHOCTEH COIMAIILHO -
IKOHOMHYECKOTO M TYMAaHHUTApPHOTO Mpoduiei: yued. mocodue s CTyA. YIpexACHUU cperd. mpod.
obpazoBanus. — M., 2014.

XUMUS: 3IEKTPOHHBIN ydeOHO-MeToIn4YecKuil koMmiuiekc. — M., 2014.

Jns npenonasareneit

®denepanbHblit 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit deneparumy.
[Ipuka3 MunucrepcrBa oOpazoBanuss u Hayku P® or 17.05.2012 Ne 413 «O06 yrBepxkaeHun
(dbenepabHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero (MOJHOro) OoOIIero
00pazoBaHUs.

[Ipuka3 MunucrepcrBa obpazoBanust U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM u3-
MeHenu#t B [Ipuka3 MunucrtepcrBa oOpasoBanust U Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne
413 “O06 ytBepxaeHUU (eaepaTbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEIHETO
(mosHOTO) OOIITIEro 00pa3oBaHus ».

[Tucemo JlemapTrameHTa TOCYAapCTBEHHOM TOJHMTUKH B cdepe MOArOTOBKH pabouux KaapoB
u JAIIO MunucrepcrBa obpaszoBanusi u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomennmamuu mo
OpraHu3aliy MOJY4YeHHs] CpeaHero oodiero oOpa3oBaHHs B Ipejaeiaax OCBOCHHsI 00pa30oBaTeNbHBIX
porpaMM CpeaHero MnpogeCcCHOHATBHOTO0 00pa3oBaHMs Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHUS C
ydeToM TpeOoBaHUM (enepaabHBIX rOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHIAPTOB M MOJydaeMon
npoheCcCuy WK CIEIUATBHOCTH CPEAHETO TPO(PECCHOHAIBHOTO 00pa30BaHU.

Camotinenko II. H. Teopus wu wmeromuka oOydeHHs ¢usmke: yded. mocobue s
npemnojasarenei ccyzos. — M., 2010.

Unvun B. A., Kyopssyes B. B. Uctopus u meronomnorus gusuku. — M., 2014.

Taopuensn O. C., Jlvicosa I'. I'. XumMusi: KHUTa IS IpenogaBaTes: yued.-MeTo 1. mocooune. —
M., 2014.

buosorus: B 2 1. / mox pea. H. B. SApsiruna. — M., 2007, 2010.

buonorus. PykoBoACTBO K mpakTHUECKUM 3aHITUAM / o1l pen. B. B. Mapkunoit. — M., 2010.

HuTepHet-pecypcsl

www. class-fizika. nard. ru («Knacchas mocka st 1r0003HaTEIbHBIX» ). WWW. physiks. nad/ ru
(«Du3uKa B aHUMAIUAXY).

www. interneturok. ru («Buaeoypoku o mpeameTraM HIKOJIBHOM MPOrpaMMbI»).

www. chemistry-chemists. com/ index. html (anexkTpoHHbI# xKypHaT « XUMUKH ¥ XUMUSI).

www. pvg. mk. ru (omummuana «I[lokopu BopoObeBBI TOPBI»).

www. hemi. wallst. ru («Xumus. O6pa3zoBaTeIbHbIH CANT A IKOJTBHUKOBY).

www. alhimikov. net (OOpa3oBaTenbHbIN CAlT AJIS IIKOJIBHUKOB).

www. chem. msu. su (DneKTpoHHass OMOINOTEKA MO XUMUK).

Www. hvsh. ru (xypHan «XHUMHS B IITKOJE).

WWW. hij. ru (kypHaI «XUMUS U KUZHBY).

www. biology. asvu. ru (Best 6uonorus. CoBpemeHnHasi OuoJiorusi, CTaTbi, HOBOCTH).

www. window. edu. ru/ window (EnunHoe okHO focTyna k 00pa3zoBaTeIbHBIM pecypcam
WuTepHera no 61osorun)
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS JUCHUIIJINHBI
KoHTpoJIb M OLeHKA pe3ylbTaTOB OCBOCHHUs JUCLUIUIMHBI OCYLIECTBIIACTCA IPENoJaBaTeIeM B

MpoOLECCEe NPOBEACHUS NPAKTHYECKUX 3aHIATUH U

TECTUPOBAHUA,

a TakKKC BBbIIIOJIHCHUA

06yT-IaIOH_[I/IMI/ICSI UHAUBHUYAJIBbHBIX 3a11aH1/n71, ITPOCKTOB, I/ICCJ'IGI[OBaHI/If/'I.

PesyabTaTsl 00yyeHus

@D opMBbI M METO/JIbI KOHTPOJIA U
OLIEHKM Pe3yJIbTATOB 00y4YeHHUs

e JIUYHOCMHBLE:

—  YCTOWYMBBIM HHTEpPEC K HMCTOPUM U JOCTHKEHUSM B
00TacTH  €CTeCTBEHHBIX HAyK, YYBCTBO TOPJIOCTH 32
POCCHUICKHE €CTECTBEHHBIE HAYKU,

—  TOTOBHOCTH K MPOJIOJKEHUIO 00pa30BaHusl, MOBBIILIEHUIO
KBaJIM(pUKALINU B n30paHHON npodeccuoHaIbHOM
NESTeIbHOCTH C UCIHOJB30BaHMEM 3HAHMKW B oOnactu
€CTECTBEHHBIX HAYK;

— OOBEKTMBHOE OCO3HAaHME 3HAYUMOCTH KOMIETEHLIUH B
o0JacTu ecTeCTBEHHBIX HAayK JUId ueloBeka U OOIlecTBa,
YMEHHE HCIO0JIb30BaTh TEXHOJOTUYECKHE JOCTHXKEHHS B
obmacth (HUBWKH, XUMHUHU, OWOJOTHU JUISI TIOBBIIICHUS
COOCTBEHHOT0 HMHTEJUIEKTYaJIbHOTO pPa3BUTUSL B BbIOpaHHOMN
npoheCcCHOHANBHON JCSITEIHHOCTH,

— YMEHHE MpPOaHaJIU3UPOBATh TEXHOTECHHBIE IOCIEICTBUS
JUTsL OKpY)Karomel cpeapl, OBITOBOM W IIPOM3BOJICTBEHHOM
JeSITeIbHOCTH YEJIOBEKa;

—  TOTOBHOCTb CaMOCTOSITENIbHO J0OBIBaTH HOBBIE ISl ceOs
€CTECTBEHHO-HAYYHbIE 3HAHUS C HCIIOJIB30BAHUEM JUIsl ITOTO
JOCTYIHBIX UCTOYHUKOB HMH(OpMAIINH;

-  yMEHHE YIPaBJISATh CBOEH MO3HABATEIbHOU
NeSITeNIbHOCTBIO, MIPOBOJUTH CaMOOIICHKY YPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

YMEHHE BBICTPAUBAaTh KOHCTPYKTUBHBIC B3aUMOOTHOILICHUS B
KOMaHJie [0 peumeHuro o0mux 3aaad B o0nactu
€CTECTBO3HAHUS

* MemanpeomemHuole.

—  OBJIQJICHHE YMCHUSMHU M HaBBIKAMH DPA3JIMYHBIX BHUJIOB
MO3HABATEIbHON JEATENBHOCTH U HW3y4EeHHUS Pa3HBIX
CTOPOH OKPY)KAaIOIIEro €CTECTBEHHOTO MHPa;

—  TIpUMEHEHHE OCHOBHBIX METOJIOB HO3HAHHUS
(HaOmroneHHs, HAyYHOTO OSKCHEPUMEHTA) ISl HW3y4CHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, C
KOTOPBIMH  BO3HUKaeT HEOOXOJAMMOCTb CTAJKUBaTbCid B
npogeccuoHanbHON  cdepe;

— yYMEHHE OIpeleNaTh Ledd W 3aaud  JesTeIbHOCTH,
BBIOMPATH CPEACTBA JJISl UX JOCTHIKECHUS HAa IPAKTHUKE;
YMEHHE  HCIOJb30BaTh  pPa3IMYHble  MCTOYHMKH  JUIS
MIOJTy4EeHHUsI €CTECTBEHHO-HAYYHOH MH(POPMALIMU U OLIEHUBATh
ee JIOCTOBEPHOCTD Ul IOCTH)KEHUS TIOCTaB- JICHHBIX LieJel U
3a1au

o AHanu3 BBINOJIHEHHbIX
pedeparos, TaOIHII, CXEM 10 TEMaM,
OTIOPHBIX KOHCIIEKTOB,;

. IIpakTrnueckue 3aganus;

. Tekymui KOHTPOJIb:
MHAUBUAYaAJIbHBIN U PPOHTAIBHBIN
OIPOC B XOJI€ AYAUTOPHBIX 3aHATHIL;
. Amnanus paboThl CTy/I€HTa C
yu4eOHMKaMU, CIIPaBOYHUKAMH,
HAy4YHO-TIONYJISIPHBIMU U3JaHUSIMH,
KOMITBIOTEPHBIMU 0a3amH,
pecypcamu cetu HTEpHET;

. Breaynnuropnas
camocTosiTeNnbHas paboTa

Hrorosas artectamus B hopme
nuddepeHInpPOBaHHOTO 3a4eTa
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e npeomemHuoie:.

— chOpPMHUPOBAHHOCTh  MPEJICTABICHHA O  IEIIOCTHOU
COBPEMEHHOM  €CTECTBEHHO- HAy4yHOM KapTUHE MHpa,
IpUpOJie Kak €IMHOM LEJIOCTHOW CHCTEME, B3aMMOCBS3HU
4ell0oBEeKa, IpUPOAbI U OOILIeCTBa, MPOCTPAHCTBEHHO-
BPEMEHHBIX MaclITabax BeeneHHOM;

— BJAJCHHE 3HAHMSIMH O HanOojee BAKHBIX OTKPBITUAX WU
JTOCTIDKEHUSIX B 00JAaCTH €CTeCTBO3HAHMS, MOBJIMSBIIUX HA
SBOJIIOLIMIO IIPEJICTABICHUN O IPUPOJIE, HA PA3BUTHE TEXHUKU
M TEXHOJIOTHH;

— cpOpPMHUPOBAHHOCTh YMEHHS TPUMEHATH €CTECTBEHHO-
Hay4YHbIE 3HAHUSA IS OOBSCHEHHS OKDPYXAIOMIMX SIBICHUH,
COXpaHEHHUsI  3JI0pOBbs,  obOecrmeueHus:  0E30MaCHOCTH
AKU3ZHEJESATENIbHOCTH, OEpeKHOro0 OTHOLIEHUS K MpPUpOE,
PalMOHAIBLHOTO MPUPOIOTIOIB30BAHUS, @ TAK)KE BHITOTHEHUS
POJIM TPaMOTHOTO IOTPEOUTENS;

— c(OopMHPOBAHHOCTh MPEACTABICHUI O HAy4YHOM METOJIe
MO3HAHUS TIPUPOJABI W CPEACTBAX HW3YYEHHUS MeEraMmmpa,
MakpoMUpa W MHKPOMHpA;  BIQJIGHHE  TNpPHEMaMHU
€CTECTBEHHO-HAYUYHbIX HaOJIOJIEHUH, OTBITOB, HCCIIeI0BaHUN
1 OLICHKH JIOCTOBEPHOCTHU TOJTYYE€HHBIX PE3YyJIbTaTOB;

— BJaJIeHHE TOHSATHHHBIM amiiapaToM eCTECTBEHHBIX HayK,
MO3BOJISIOIIMM TO3HABaTh MHUP, Y4acTBOBATh B JHCKYCCHSIX
[0  €CTECTBEHHO-HAy4YHbIM  BOIIPOCaM,  HCIOJIb30BaTh
pa3aMyYHble HCTOYHUKM HWHPOpMAUMU Ul MOATOTOBKU
COOCTBEHHBIX Pa0OT, KPUTUUYECKH OTHOCUTHLCS K COOOIICHUSM
CMMU, conepsxamuM HaydHYIO0 HHPOPMAIIHIO;

— c(opMUPOBAaHHOCTb YMEHUN MOHUMAaThb 3HAYUMOCTD
€CTECTBEHHO-HAYYHOT'O 3HaHUSA I KaXIOro dYeJoBeKa
HE3aBHUCHUMO OT €ro mnpoQecCUOHANIbHON JEeSTEeNbHOCTH,
paznuuath (akTbl U OICHKH, CpPaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BHUJIETh MX CBSI3b C KPUTEPHUSIMH OLICHOK U CBS3b
KPUTEPHUEB C ONPEJICTCHHOW CUCTEMON  IIEHHOCTEH.

18



PEIEH3NSA
Ha pabouyio nporpaMmy., paspaboTanuyio npenoJaBare/iem
e, ~ IMleuxko Hapexnoii Enrensennoi

(110, |||m1rulil WTEN)

I'BIOY «Karap-Mpanonckuit nnycrpHaibHBIH TEXHHIYM»
(ansenonanue 1100

OJ1. 06. «EcrectBozuanne
(wtesce, mmanne auerpmmns (MUK, TIM) no yaehinomy iy )

2. Copeprkanme nporpammbr coomeememeyem OU'OC epejnero 0buero obpasopanms
_ PeroMenOayusiy no opzanusayuy noavienua_cpedne2o obueso 00pazoeanus 6 npeoeidx 0ceoeHus
Q0PA30EAMeLUbIX NPOZPAMM cpeonezo npodeccioraIbHO20 00pa308anUsl_Hd_Huze OCHOGHD20 rJﬁLg_e_;_g_
00PA306ANUA_C Yiemom mpebosanuii hedepanbibix 20Cy0apCmeeHibLx 06pA306amelbHbLE CMANOGPMOos U
nojgyudemou npodecciu Wil CREYUATIBHOCMU ___ cpeotezo npocheccuonaIbno2o __ 00pazosanus.
‘i'?nf{.’-DJIC()E’HJ’:‘bIM Oupexmopom_Jenapmamenma _20cy0apcmeennon nonumuru 6 _cgepe nanzomae_;:a
patodux rxaopoe u  JIIO  Munucmepemea _obpazosanust U4 HAVKU Poccutickoti __ @eoepayuu
H.M.3010mapésoti Ne06-259 om 17 mapma 2013 2.» 1 ¢ yU4eTOM HPUMEPHOH OCHOBHOH 0DpazoparenbHOH
mporpaMmbl  cpejHero  obmero  o6pasosanus, 000peHHON  PEIICHHEM denepanbHoro  y4eOHO-
METOAMYEcKOro obneuuenns 1o obuemy o0pasoBaHuio (IpoTOKOI _OT 28 HIOHH 2016 r. Ne 2/16-3)

«EcrecrBo3nanne »
(nanmenopanne anennnanue (VJIK, TEM))

2. Odopyiaenue MPOrpaMMbl_coomeemcmeyem pEKOMEHOAYUSM
3. [losicuurennHasi 3alMHCKA _Coomeemeneyem mpebogaHusM, M.e. CO0ePHCUNL
L HACHOPT ITPOFPAMMbBI VYEGHONH JHCLHITIHHB!
2. CTPYKTYPY H COOEPKAHHE VUEBHOH JHCHHITHHb!
3. VCIOBHA PEAJTHIALIFH TPOTPAMMBI Y YEBHOH JHCILHIT/IHHDI
4. KOHTPOJIb H OLHEHKY PE3VIBTATOB C YCBOEHHA YYEBHOH JHCLHITTHHbI
4. Temaruueckuil MJaH H cogepKaHue y4eOHOH JUCHHIIHHBI coomeememeyem __Cieoyrouum

— ymounsemes cooepicanie oby4enus, 6 mMOM 4qucne usynaemoe yeayolneHHo ¢ ydemom €20
snauumocmu oas oceoenus OTIOI CIIO HICC "3 u cneyup UKy KOHKPEMHOU CREYUANbHOCMU,

— pacemompensl  nocneooeamenLHOCMb UsYHCHUA Mmamepuaia, pacnpeoeienie 4acoe no puazdenam u
MEeMUM,

— paspabomarn nepevens AaGopamopHbix U NPAKMUYECKux SAHAMULL

— npedcmasnenvt meMamuki CamocmosmensHol pabonsl 0BYHAIOWUXCA, GKIIOYAR  GLINOTHEHUE
UHOUGUOYATLHBIX NPOCKIMOE,

— onpeoenensl hopMbl U MemOObl MEKYUje2o KOHMPONA U OYEHKU YHeOHbIx QoCmudIcenuti, UMo2060ou
ammecmayuu cmyoenmos,

—  PEeKOMEHO0BAIbL UCRONLIYEMbIE UCIOYHUKY U YHeBHbLEe ROCODUA.

5. IlepeueHb HeoOX0MMBIX 3HAHHI, ymennii, OK, IIK, ykasannbix B [OSICHUTEBHOI 3ANHCKE

npuUGeOeH 6 YeIoM K uzyHaeMoll OUCYUNIUKE
6. Ilepeuenn KypeoBbIX pabor ne npedyemompen yyeOHbIM IAHOM
HENOJb30BAHHBIX  HCTOMHHKOB npugeden omoenbHbiM__ NVHKIMOM, odhopMiERHE

7. Tlepeuens
coomeememeyem mpeoosanuim

8. Pexomenjanun

= . ; o 5 ] e g
9. 3agj0uenue oannas npoepavma DeKOMeHO0EaNA 01 UCNONLI0CANIL npi NOJ20MOBKE CREYUAAUCTO

cpeoneso saeid no VKCHGHHU!;’ cneyualbiocmu

Penensentnbl r// Ul f/’ J1.B.MpBaniosa nperojiapareiih O/K,
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