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1. TACIHIOPT MPOT'PAMMBI YYEBHOM JUCIUIIJIAHBI
«ECTECTBO3HAHMUE)»

1.1. Ob61acTh NPUMEHEHHUS POrPAMMBI

[TporpamMma yueOHON AMCUMIUIMHBI SBJISETCS YacThbl0 OCHOBHOW Mpo¢ecCHOHaIbHON
obpasoBarensHON TporpamMmbl B cooTBeTcTBUU ¢ ®I'OC CIIO 54.02.01. JIuzaita (mo
OTpacysm).

[Iporpamma y4eOHOW JAMCHUIUIMHBI MOET OBITh HCMOJb30BaHA JAPYTHMHU
00pa3oBaTEeNbHBIMU  YUPEXKACHUSIMU  TPO(YECCHOHATBHOTO U JOMOJIHUTEIBHOIO
o0Opa3oBaHMsl, pEAJM3YIOUIMMH 00pa30BaTENbHYI0 MPOrpaMMy CpeAHEro (TMOJIHOro)
o611ero oopa3oBaHus.

1.2. Mecto y4eOHOH AUCUMINIMHBI B CTPYKTYype OCHOBHOH NPO(eCcCHOHATBHOMI
o0pa3oBaTeJbHOM MPOrPaMMBI:

VYyebnass pucuuruinHa «EcTecTBO3HaHUE» ABISIETCS YUEOHBIM MPEIMETOM I10
BBIOOpY M3 NpeAaMmeTHo obnactu «BBelneHue B cnenuaibHOCTh. EcTecTBO3HaHUE»
®I'OC cpennero od1iero oopa3oBaHusl.

B mpodeccnonanbHpix 00pa30BaTENbHBIX OPraHU3ALUAX, PEATU3YIOIINX
o0pa3zoBaTeIpHYI0 IPOrpaMMy cpeHero ooiiero oopa3oBaHus B Mpejiesiax OCBOSHUS
OIIOIT CIIO nHa ©6a3e ocCHOBHOrO OOIIEro oOpa3oBaHUs, ydeOHas IUCIUILIAHA
«EctecTBo3HaHue» wu3ydaercs B 0011€00pa30BaTeIbHOM IUKJIE Y4YEOHOro TIUIaHa
OIIOIT CIIO na 6a3e OCHOBHOrO OOIIETr0 OOpa30BaHUSI C IMOJIYYECHHUEM CPEIHErO
obmero oopazosanus (ITIIKPC, ITIICC3).

B yueOnpix mmanmax [IIIKPC, IIIICC3 wMecto y4deOHOW AUCIUTIIMHBI
«EctecTBO3HaHue» — B cocTaBe o0HIe00pa30BaATENbHBIX YUYEOHBIX AUCIUIUIMH IO
BBIOOPY, GOopMUpYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteit GI'OC cpennero
obmero o6OpazoBanusi, miua npodeccuit CIIO wunmu  cneumanbHoctet  CIIO
COOTBETCTBYIOIIETO MTpoduJisi MpodheCcCUOHATIBHOTO 00pa30BaHUsI.

1.3. Hearu m 3axa4u y4eOHOM IMCHUIUVIMHBI — TPe0OBaHUS K pe3yJibTaTam
OCBOCHUS TUCIHUIIIHHBI:

HN3ydyeHue ecTeCTBO3HAHMS HAINPABJEHO HA [OCTHKEHHE CJEAYHOLIUX
neJen:

» OCBOCHHEC 3HAHHMA O COBPEMCHHOW €CTECTBEHHO-HAyYHOH KapTHHE MHUpa H
METO/IaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoJyiee BXXHBIMU WJEIMU U
JOCTHXKCHUSMHU €CTECTBO3HAHHUS, OKAa3aBIIMMHU ONPEACISAIONICE BIIMSHAE HA
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

» OBJIaJIcHUE YMEHUSMH TPHUMEHATh TMOJNyYEeHHBIC 3HAHHUS IS OOBSICHEHUS
SBJICHUA OKPY’KaIOIIETO MHpa, BOCHPUATHS HHPOpPMAIUM E€CTECTBEHHO-
HAy4YHOTO M CHEHHAIbHOro (Mpo(eCCHOHANBHO 3HAYMMOIO) COIEPKaHMUS,
nonyyaeMod un3 CMMU, pecypcoB HWHTEepHETa, CHEUUAIBHOM W HAy4HO-
MONYJISIPHOW JINTEPATYPBIL;



» pa3BUTHE MHTEIJICKTYaJIbHbIX, TBOPYECKHX CIIOCOOHOCTEH M KPUTHYECKOTO
MBIIUIEHUS B XOJ€ IIPOBEICHMS IPOCTEHMIIMX MCCIEAOBAaHUN, aHAIN3a
SIBIICHUH, BOCIIPUATHS U MHTEPIIPETAIIMH €CTECTBEHHO-HAYUYHON HH(pOpMannu;

» BOCIIUTaHHE yOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB IPUPOJBI H
WCIIOJIb30BaHUs JOCTH)KEHUN €CTECTBEHHBIX HAYK JUIS Pa3BUTHUSA LIUBUIN3ALUN
Y TTOBBILICHUS KAYECTBA )KU3HU;

» TPUMEHCHHE eCTECTBEHHO - HAy4YHBIX 3HaHHW B MpodecCHoHaNbHOM
JESATEIIBHOCTY M TIOBCEIHEBHOM KH3HU JUld oOecredeHuss 0e30macHOCTH
KU3HEIEATEIBHOCTH; TPAMOTHOT'O HCITOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTH;
OXpaHsbl 310POBbs, OKPYKAIOLIEH CPEIbI.
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" CIOCOOHOCTh BBITYCKHUKOB OPHUEHTUPOBATHCS B COBPEMEHHBIX HAYYHBIX
MOHATUAX U HHPOPMALIUU €CTECTBEHHOHAYYHOIO COACPKAHUS;

" OBJIAJICHUE HEKOTOPBIMH JJIEMEHTAMH HCCIIEI0BATENBCKOTO METOA;

" YMEHHUE HCIIOJIb30BaTh ECTECTBEHHOHAYYHBIE 3HAHUS B IIOBCEAHEBHOW KU3HU U
CUTYalUsIX OOIIECTBEHHON AUCKYCCHUHU.

B pe3ynbpTaTe 0CBOCHUS TUCUUIUIMHBI 00YYaIOIUNACA JOJIKEH yMeThb:

» TIPUBOJIUTH IIPUMEPBI JKCIIEPUMEHTOB u/unu HaOJI0IeHU,
00OCHOBBIBAIOLIHX: aTOMHO-MOJIEKYJISIPHOE CTPOCHHUE BEILIECTBA,
CYILLIECTBOBAHUE HJIEKTPOMArHUTHOIO IOJISI U B3aMMOCBSA3b DJIEKTPUYECKOIO U
MAarHuTHOTO TIIOJIEW, BOJHOBBIE U KOPIIYCKYJSIPHBIE CBOMCTBA CBETA,
HEOOPaTUMOCTh TEIUIOBBIX IPOLIECCOB, pa30eraHue rajllakKTHK, 3aBUCHMOCTb
CBOMCTB BEIIECTBA OT CTPYKTYpPbl MOJIEKYJ, 3aBUCUMOCTb CKOPOCTHU
XMMHYECKOM peakuuu OT TEeMIEPATypbl M KaTalau3aTOpoOB, KJIETOYHOE
CTPOCHHME XKUBBIX OpraHu3moB, posib JIHK kak HocuTens HaciiencTBEHHON
uH(pOpMaIMK, OHBOJIOLUIO JKUBOW MPUPONBI, NPEBPAILICHUS JHEPIruu U
BEPOSITHOCTHBIM XapakTep IPOLECCOB B JKUBOM U HEXKUBOW NPUPOJE,
B3aMMOCBSI3b KOMIIOHEHTOB 3KOCUCTEMBI, BIUSHHUE AEATEIIBHOCTH YEIOBEKA HA
DKOCHCTEMBI;

» OOBSCHATH TPHUKIATHOC 3HAUCHUE BAXHEUIINX TOCTIDKEHUH B o0JacTu
€CTECTBEHHBIX HAyK JUIS: Pa3BUTHS DHEPIETUKH, TPAHCIIOPTA U CPEACTB CBSI3U,
IIOJIyYEHHs] CUHTETUYECKUX MATEPUAIOB C 3aJJaHHBIMM CBOMCTBAMM, CO3JaHUS
OMOTEXHOJIOTUH,  JieueHHUs  MH(EKIUMOHHBIX  3a00JeBaHM,  OXpaHBbI
OKPYXaroUIEH Cpeibl;

» BBIIBUTATH TUIIOTE3BI W IpeIJIaraTh IMyTH WX MPOBEPKH; JIENaTh BHIBOABI Ha
OCHOBE JKCIIEPHUMEHTAJIbHBIX HaHHBIX, MPEACTABICHHBIX B BHIE Tpaduka,
TaOJINLbI UM TUArPaMMBl;

» paboTaThb C €CTeCTBEHHOHAy4YHOH wuH(poOpMalmei, coaepxaieiics B
coobmenusix CMMU, pecypcax HMHTepHeTa, Hay4YHO-NOMYJISPHBIX CTaThsX:
BJIaJICTh METOJAMU IIOMCKA, BBIICIATH CMBICJIOBYIO OCHOBY M OLIEHHMBAThb
JOCTOBEPHOCTh MH(OpMaLMU; NMPUMEHATh NpaBWIa TEXHUKU O€30M1aCHOCTU
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opu OOpalleHUH ¢ XMMHUYECKOM MOCYAOH, JJabOpaTOPHBIMU U XUMHYECKHUMHU
pacTBOpaMH;

pacCcUnTHIBATh MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PaCTBOPE;
ONpPENENATh KUCIOTHOCTh PACTBOPOB;

OOBACHATH: POJIb OMONOrMM B (OPMHUPOBAHUHM HAYYHOTO MHPOBO33PEHUS;
BKJIaJ] OMOJIOTUYECKUX TEOpuil B (POPMHUPOBAHUU COBPEMEHHOW KapTHHBI
MUpa;

€IUHCTBO KMBOW U HEXUBOU IPUPOJBI, POACTBO KUBBIX OPIraHU3MOB;
OTPULIATEIBHOE BIIMSHHME aJKOIOJIsl, HUKOTMHA, HAPKOTUYECKUX BEUIECTB HA
Pa3BUTHE 3apOJIbIIIA YEIOBEKA;

BJIMSIHME MYTareHOB Ha OpraHU3M 4YeJIOBEKa, HKOJOIMYeCKHX (HaKTOpOB Ha
OpraHU3MBbl;

B3aMMOCBSI3M OpPraHU3MOB M OKpPYXKAIOLIEH Cpeabl; MPUYUHBI 3BOJIIOLMH,
U3MEHSIEMOCTH BHJIOB, HApYLIEHUI pPa3BUTHUS OPraHU3MOB, HACIEJICTBEHHBIX
3a00JIeBaHUM, MyTalllid, yCTOWYUBOCTU U CMEHBI SKOCHUCTEM.

B pesynbTaTe 0CBOCHUS TUCHUILIMHBI 00YUYarOITUNCS TOKEH 3HATh:

>
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CMBICJT TIOHSTHI: €CTECTBEHHOHAYYHBIM METOJ TMO3HAHUS, AJIEKTPOMArHUTHOE
MOJIE M JIEKTPOMArHUTHBIE BOJHBI, KBAHT, 3BOJIIOIMA BceneHHOM, 0oJbIIon
B3pbIB, COJIHEUHAsI CHCTeMa, TAIAKTHKA, IEPUOANICCKUIN 3aKOH, XMMUICCKas
CBSI3b, XUMUYECKasl peakilys, MaKpoMoJieKyJa, OeJIoK, KaTaau3aTop, GepMeHT,
Kierka, quddepennuanus kierok, JJHK, Bupyc, Ouomornueckas 3BOJIIOIHA,
OouopasHooOpasue, opraHusm, HOMYJISAIHMS, SKOCucTeMa, onocdepa;

BKJIQ/I BEJIMKUX YUYCHBIX B (POPMHUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTHHBI MUDA;

3aBUCHMOCTh XMMHUYECKHX CBOMCTB OPTaHMUYECKUX COCTMHEHUN OT CTPOCHUS
YTJICPOTHOM IIETH, BHJIa XWMHYECKOW CBSI3M M HAMWUUS (YHKIIHOHATBHBIX
TPYII; CYINTHOCTh B3aMMHOTO BIIMSHUS aTOMOB B MOJIEKYJIaX OPTaHHMYECKHX
BCIIECTB, MEXaHU3M PEAKIINA 3aMEIICHUS ¥ TIPUCOCTNHCHUS;

coctaB aTMoc(epbl, MEXaHH3M 00pa30BaHUSI KUCIIOTHBIX JOXKICH;

POJIb OEITKOB, )KHPOB U YTIICBOJIOPO/IOB B OpraHU3ME YEIIOBEKA;

OCOOCHHOCTH CTPOCHHUS OHOJIOTHYECKMX OOBEKTOB: KIETKH; TEHOB W
XPOMOCOM; BUJIA M 9KOCUCTEM (CTPYKTYpa);

OCHOBHBIC JBUXKYIIIUE CUIIBI BOJIOINN;

OCHOBHBIC HaIlpaBIICHUSI )KH3HEICSITSIILHOCTH OpraHu3Ma 4eI0BeKa,

CYIIHOCTh OWOJIOTMYECKUX TPOIIECCOB: PA3MHOKEHHE, OIUIOAOTBOPEHUE,
JEUCTBUE WCKYCCTBEHHOTO MW €CTECTBEHHOro orOopa, (opmupoBaHue
MPUCTIOCOOJICHHOCTH, O00pa30oBaHWE BUJIOB, KPYrOBOPOT  BEIIECTB U
IpEeBpalIeHUH SHEPTUHU B SKOCHUCTEMaxX U buocdepe;

BIIMSIHUE OKPY’KAIOIIEH Cpejibl Ha OPraHU3M YEJIOBEKa;

BKJIQ/1 BBIJIAOITUXCSl YUCHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKHU.



1.4. KosuyecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl Y4eOHOH IUCHMILIMHBI
«EcTecTBO3HAHME» BapbUPYETCH, COIJIACHO Y4YeOHOro IUIaHA, B KaxXKA0il

yKa3aHHOﬁ ClienuaJIbHOCTH.

CneunanabHocTb 54.02.01 «/{u3aiid (Mo oTpacasim)»

Bua yyeOHO#l padoThI

O0BeM 4acoB

OOsi3atenpHas ayauTopHasi yyeOHasi Harpys3ka ( Bcero )

162

B TOM 4HCJIC.

JICKIU T 78
MIPAKTUYECKHUE 3aHSITUSA 30
CamocTtosiTenbHas pabota oOyuaromierocsi ( BCEro ) 54

nudepeHInpoBaHHOTO 3aueTa

dopma MIPOMEKYTOUHOU aTTeCTaluu B BUJIE




2.2. TeMaTHYeCKHIi IUIAH H COAEPKAHUE YIeOHOM THCIHIIIHHbI ECTECTBO3HAHUE

HaumeHoBaHue Coaep:xaHue yueOHOro MaTepuaJia, 1adopaTopHble M MPAKTHYECKHE PadOThI, CAMOCTOATEIbLHAA padoTa Oo0bem
pa3faeaoB H TeM 00y4aromuxcs 4acoB
3
PA3JIEJI 1 DOU3UKA
Beenenue 2
Tema 1. MEXAHHUKA 8
Mexaanyeckoe ABIDKEHHE, €r0 OTHOCHTEIBHOCTD. 3aKOHBI TMHAMHUKN HproToHa. CHITBI B IPUPOJIE: YIIPYTOCTH,
[peHHe, Chia TSHKECTH. 3aKOH BCEMUPHOTO TAroTeHus. HeBecoMocTs.
HNmnynbc. 3akoH COXpaHEHHUS HMITyJbca M peakTUBHOE JBWKeHue. [loTeHnuanbHas U KHHETHYecKas IHEprHus.
3aKoH coxpaHeHHsI MeXaHH4YecKoi dHeprur. PaboTa n MOIIHOCTE.
Mexanndeckue konebanus. [lepuon u yactora kojebanuii. MexaHuueckue BOJIHbI, CBOWCTBA BOJIH. 3BYKOBBIC
BOJIHBI. YJIbTPa3BYK M €r0 UCIOJIb30BaHUE B TEXHUKE U MEJIUIIMHE.
IlpakTuyeckas padora Nel. lccrienoBaHue 3aBUCMMOCTH CHJIBI TPEHHUsSl OT Beca Teja 2
IlpakTuyeckass padora Ne2 «lI3yueHne 3aBHCHMOCTH Tiepuojia KojeOaHWH HUTSHOTO MAasTHHKA OT JTHHBI 2
CamocTosiTeibHast padoTa 00y4yaromuxcs 6
IloaroroBka nokiajga «PeakTUBHOE IBM)KCHHE. YCIEXH B KOCMOCE)
IMonroroBka moxmana «MexaHUYECKHA PEe30HAHCH
Pabora c yueOHUKOM
OTHOCUTENBHOCTh ABMAKEHUS. VHEPTHOCTh Tena. 3aBUCUMOCTb YCKOPEHHUS Teja OT €ro MacChl U CHIIBL,
JieHcTBYyOMIEH Ha Tero. PaBeHCTBO M POTHBOITOIOKHOCTE HATIPABIICHHUS CUIT IEHCTBUS U TIPOTHBOACHCTBUS.
3aBUCUMOCTh CHJIBI YIPYTOCTH OT YAJIMHEHUs Mpy>kuHbl. HeBecomocTh.PeakTHBHOE ABUKEHUE, MOZIEIb PAKETHI.
N3menenue sHepruu npu coBepieHnu padboTel. CBOOOIHBIE U BBIHYKIECHHBIE KOJIEOAHNS.
nﬁhﬂ’lﬂRﬂHHP U NACTINOCTNAHEHUE ROTH Knnpﬁnmnmﬁ(‘q TETO KAK TCTOUHUK RRVKA
Tema 2. TermioBbie ABJICHUS 8

Uctopus aromuctTuuecknx ydeHnil. HabnroneHust v ompIThl, TOATBEPKAAIOUINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE
BemiecTBa. Macca u pasmepsl Moiekys. TemnoBoe nBmkeHue. TemmepaTypa Kak Mepa cpeAHEed KMHETHYECKOU
SHEPTUH YaCTHII.

OObsacHEeHHe arperatHbIX COCTOSHHUI BemlecTBa M (Da3OBBIX MEPEXOAOB MEXAy HHMH Ha OCHOBE aTOMHO-
MOJIEKYJIIPHBIX NPEJICTaBICHUH.

3aKoH COXpaHEeHHs SHEPTHU B TEIUIOBBIX Mpolieccax. HeoOpaTHMBIid XapakTep TEIUIOBBIX MPOIECCOB. TerioBbie
MallrHbl, WX IPUMCHCHUC. DKOJIOTMUECKHUE HpO6HeMLI, CBS3aHHBIC C TIPUMCHCHHUEM TCIUIOBBIX MAalllMH, H
npobiemMa IHeprocOepeKeHHUS.

IIpakTHyeckass padora Ne3 «/3mepenue TeMmIepaTypsl BEIIECTBA B 3aBHCHMOCTH OT BPEMEHHU IPHU
HU3MEHEHUSAX arperaTHbIX COCTOSHUIDY




CamocTosiTeibHasE padoTa 00yyaromuxcs 4
Brictynnenne Ha cemuHape «OCOOCHHOCTH KPHUCTAJUIMYECKOTO CTPOEHHS Te.
Teopernueckoe obocHOBaHWE 1abopaTopHON paboTh Ne 3
Pabora ¢ y4eOHUKOM M KOHCIICKTOM
JIBrxeHne OpOyHOBCKHX YacTHll.
Huddysus.
Mozens XaOTHUECKOT0 IBUKEHUS MOJIEKYJI.
OObemHbIe (W KOMITBIOTEPHBIE) MOZIEITH T'a3a, JKHAKOCTH U TBEPIOTO Tea.
Hcnapenue pa3nuyHbIX )KUJIKOCTEH.
[InaBneHre u 0OTBEpACBAHNE KPUCTATUIMICCKUX Tedl.
W3zmeHeHne BHYTpEHHEH SHEPTHU TeJl IPU COBEPIICHUH pabOTEHI.
YcTpolcTBO MapoBoii TypOHHEI.
Tema 3 DJIeKTPOMATHUTHBIE SIBJIEHUS 16

DekTpuyecKue 3apsaabl U UX B3auMOJIeHcTBIE. JneKTpudeckoe mose. [IpoBoJHUKH U H30JIATOPBI B 3JIEKTPHYECKOM
ToJe.
[ToctosHHBIN 3nekTpuyeckuil Tok. Cuila TOKa, HalpsDKEHUE, 3JEKTpUYecKoe compoTuBieHue. 3akoH Oma i
yyacTka 1enu. TenjaoBoe AeicTBrE dIEKTPUUECKOro ToKa U 3akoH /xoynsa-Jlenua.
MarHuTHOe ToJIe TOKa U JJeHCTBIUE MATHUTHOTO TOJISl HA MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTaTEb.
SIBneHne 3NEKTPOMArHUTHOM WHAYKLIMHU. OnekTtporeHepatop. llepemennsii Tok. Ilomydenne wu mepenava
3JIEKTPOIHEPTHH.
OJeKTpOMarHuTHEIE BOJIHBI. PamuocBsa3p u teneBuaeHue. CBET Kak 3JIEKTpOMarHuTHasi BosiHa. MHTepdepeHuns u
JUQpakIys cBeTa.
IpakTnyeckas padora Ned «COopka 3IIEKTPUUYESCKON 1EMM U M3MEPEHHE CHIIBI TOKAa W HANpsDKEHHS Ha ee 2
YHacTKax»»
CamocTrosiTeibHasi padoTa 00y4yarommuxcs 8
Hoxnan «Ausnextpukn» Jloknan « 3aKoHbI MOCIEA0BATEIBLHOTO U HAPAJUIEIBHOTO COSMHEHHSI TPOBOJHUKOBY
Joxman «3aKoHBI AMEKTPOMAarHUTHON HHAYKIMW» PaboTa ¢ yueOHUKOM M KOHCIIEKTOM.
Onexrpuszauus Ten. BzaumonelicTBue 3apsHkeHHBIX Tenl. HarpeBanue mpoBOJHUKOB C TOKOM. JleificTBUE MarHUTHOTO
MOJIsl HA TIPOBOJIHHUK C TOKOM. B3ammozeiicTBie TPOBOAHUKOB C TOKaMH. SIBIIeHHE 3JEKTPOMarHUTHOW MHIYKIIHH.
YCTpOHCTBO U JeCTBUE DIEKTPOABUraTeNs U dJIeKTporeHeparopa. M3nyueHue 1 npueM 3JeKTPOMarHUTHBIX BOJIH.
Untepdepenuns u qudpaxuus cBera.

PA3JTEJTT 2 XUMUs

TEMA?2. 1 14

Obwas xumus

OcHoBHBIC MOHATUS XUMHUHU. OCHOBHBIC 3aKOHBI XMMHH. TUIB XUMUYECKUX peakuuid. Monbs. MomnspHas macca.
BemiecTBa oprannyeckue 1 HCOpraHUIECKUE.

IIpakTuyeckast pabora NeS. Pemenne sxcieprMeHTAIBHBIX 33/1a4 110 HEOPTraHMUECKON XUMHH.

IIpakTuyeckas padora Ne6. Vzrotopienne Moaesneii MOJIEKYJI OPTaHUIECKUX BEIICCTB.

IIpakTuyeckas padora Ne 7. CpaBHEHHE CBONCTB HEOPTAHIMYCCKUX U OPTraHUYECKUX BEIIIECTB.




Tema 2. 2
Booa. Pacmeopui.

Bona BOKpPYT Hac. dusznyeckue U XUMHYCCKHE CBOMCTBA BOJBI. PaCTBOpeHI/IC TBEPABLIX BCUICCTB U I'a30B.
Bonnsie PECYpPChI 3emimn. KauecTBo BOJBI. 3aI‘pH3HI/ITCJ'H/I BOJbI H crocobnsl ounctku. JKecTkas BOJa H €€

ymsiruenre. OnpecHeHne BOAbI.
MpaxkTnyeckas padora Ne 8 . 3arpsizHeHHe BOAbI M cIOcoOBI 0urcTKU. KayecTBo Bonbl. BogHble pecypesl 3emun.

dusryecKre CBOWCTBA BOJBI: TOBEPXHOCTHOE HATSHKEHUE, CMAYNBaHHE. 3aBUCHMOCTD PACTBOPHMOCTH TBEP/IBIX
BEIIECTB ¥ Ta30B OT Temiieparypsl. CITocoObl pa3ieneHus cMecel: (GHUIbLTPOBAHUE, AUCTHIUIAINS, ICTHUTEIbHASL
BOpOHKA.

CamocTosiTesibHast padoTa 00yyaromuxcs
Pabora ¢ yueOHMKOM 1 KOHCTIEKTOM. [l0ATOTOBKA Mpe3eHTalnii 1 COOOIIeHU

XT ema 2.3 XuMHyecKue npouecchl B armochepe
n‘;j;’;‘:ceg;‘;e XuMUYeCKHii coctaB Bo3ayxa. ATMocdepa u kiaumar. O30HOBbIC IbIpbl. 3arps3HeHHE aTMoc(ephl M €ro
ommocgepe. UCTOYHUKHU. O30HOBBIE JIBIPHI.

HMCIIOTHBIE AOXKAu. KucaoTe! u menoun. IlokazaTeas KHCIIOTHOCTH pacCTBOpPOB pH

Tema2.4. Xumusn u
opzanu3Mm ueoeexa.

XUMHYECKHE AJIEMEHTHI B OPTaHU3ME Y€JIOBEKa.

OCHOBHBIE KU3HEHHO HEOOXOIUMBbIE COCMHEHHSI B OPraHU3Me YeJI0BEKa: OCNKH, >KUPBI, YTIEBOIbl, BATAMHUHBI.
IMumeBrbie no0aBku. COanaHCUPOBAHHOE MUTAHUE.

IIpakTnyeckas padora Ne 9. MunepanbHble BeLIeCTBa U IPOIYKThI TUTAHUS, TUILIEBBIE T00ABKH.

Oo6napyxxenne CO; B BbLAbIXaeMOM Bo3ayxe. M3ydenne pH paziauyHBIX pacTBOPOB C HMOMOILBIO YHHBEPCAJIBHOTO
MHIUKATOpa.

CamocTosiTeibHAsE padoTa 00yUYaloumuxcs
Pabora ¢ yueOHMKOM M KOHCTIEKTOM. [10Ir0TOBKA MPe3eHTAIMI U COOOIICHHI

PAZIET N 3

BUOJIOI'UA

Tema 3. 1

Hawun6oJ1ee o0mue
npeacTaBjaeHus o
xku3Hu. Kierka-
€[IUHULA CTPOEHUS
"
JKM3HEeAeATeJIbHOCT
U OPraHU3MOB.

HawuboJiee 001111e mpeacTaABICHHS 0 KM3HU
Ilonsitre «xu3HBY». OCHOBHBIE PU3HAKU KUBOTO: TINTAHUE, IbIXaHHUE, BBIACIEHHE, Pa3ApaKIMOCTh, IOABIKHOCTb,
pa3MHOXeHHe, pocT W paszuthe. lloHsaTHe «opranm3m». PazHooOpas3me >XKUBBIX OPraHW3MOB, NPUHIUIBI HX
KJIacCU(UKAIIHH.
Krnerounas teopusi. Knerka — eauHMIIa CTPOSHUS U KU3HEACSITEIHHOCTH Ooprann3Ma. CTpoeHHe pacTUTEIbHOU H
KUBOTHOM KJIETOK. XUMHUYECKHH cocTaB KieTki. OOMEH BEIIeCTB 1 NpeBpalleHue SHEPTHH B KIIETKE.
YKJIEWHOBBIE KUCIIOTHI — HOCUTENN HACIIEACTBEHHON HHPOPMAIIIH.
IIpakTuyeckass padora Ne 10 «PaccmarpuBaHMe KIETOK U TKaHEW B ONTUYECKHI MUKPOCKOID.
IIpakTuyeckass padora Ne 11. /[Bmxenne UTOIUIa3MBl. SIBIEHNE TUTa3MONIN3a U ICTIIIA3MOJTN3a B KIIETKAX.

IpakTnyeckas padora Ne 12. V3ydyeHnue cBOMCTB epMEHTOB.




CamocTrosiTeibHasi pad0oTa 00yYaroMXCs
Pabora ¢ y4eOHUKOM H KOHCTIEKTOM
[MoxroroBka nmpe3eHTaIMii U COOOIICHMIA

«MHoroo0pasue >KMBBIX OPraHU3MOB)

Cocrasnenue miaHa — KoHcekTa «CTpoeHne 1 pyHKIUH OEITKOB»

CocTraBiieHne KOHCTPYKTUBHOM cxeMbl «brocunaTes 6enka

CocraBnenue Tabmaunbl «4acTi 1 OpraHOUABI SYKAPHOTHYECKON KIIETKI

Cocrasnenue kpoccBopia «Knetka-eIMHUIA CTPOCHUS U KU3HEIEATETHHOCTH OPraHU3MOB

Tema 3.2. YpoBHH OpraHU3alyy XUBOH MPHUPOJIBI: KICTOYHBIH, OpraHW3MEHHBIH, HaJOpPraHW3MEHHbIH. DBOJIOIHS >KUBOTO. 6
opzz ZZ‘;ZZMM JIBMDKYIIME CHIIbI SBOJIIOIMK: HACIIEJACTBEHHOCTh, H3MEHYMBOCTD, €CTECTBEHHBIH 0TO0p. Y. JIapBUH U €ro Teopus
rcugoii mamepuy. | POVCXOKICHHS BHIIOB. OcCHOBHBIE HaIpaBIE€HUS SBOITIOIIMOHHOTO nporecca.
Deonroyus. IMpakTnyeckas padora Ne 13. BrisiBjeHHE H3MEHYUBOCTH Y 0COOCH OJJHOTO BHIA.
IIpakTuyeckast padora Ne 14. AHanu3 U OIleHKa Pa3IMYHBIX TUIIOTE3 MIPOUCXOXKIEHUS JKU3HH.
JdeMoHcTpanuu
O0beMHas (T KOMITbIOTEepHAs) MoJIenTb MoJieKybl JIHK.
PacTenus u KUBOTHbIE, WIUTIOCTPUPYIOIINE U3MEHYNBOCTh, HACIEACTBEHHOCTD, IPUCIIOCOOICHHOCTS.
CamocTrosiTesibHasi padoTa 00y4Yarommuxcst 7
Pabora ¢ y4eOHUKOM H KOHCTIEKTOM
[MoaroroBka npe3eHTaIMid 1 COOOIICHWI:
«MHoroo06pasue KUBBIX OPraHU3MOB»
CocraBnenue miaHa — KOHCeKkTa «CTpoeHne 1 QyHKIUU OSJIKOB
CocraBieHue KOHCTPYKTUBHOM cxeMbl «brocunTes Oenka
Cocrasienue Tabnuibl «4acTi 1 OpraHOWAbI DYKAPHOTHYECKON KIIETKI»
CocraBnenue kpoccBopaa «Kierka-eanHuIa CTpOeHUS U KU3HEIEATEIbHOCTH OPTaHU3MOBY
Tema 3.3 [ToHATHS: GHOTeOLEeHO03, FKOocCUCcTeMa 1 Ouocdepa. Y CTOHUMBOCTH IKOCHCTEM. 5
OKZ;;”?Z’eOK u:laﬂ BoszeiicTBre sKonornueckux (HaKTOPOB Ha OpPraHW3M YEJIOBEKA W BIUSHUE JIEATEILHOCTH YEIOBEKA Ha
cpeda. OKPYKAIOIIYI0 cpeay (SA0XUMHUKATHI, IPOMBIIUICHHBIE OTXOIBI, PAHAIlUs U IpyTUe 3arps3HeHus ). PanmonansHoe
MPUPOAOTIOIB30BaHHE.
CamocTrosiTeibHasi padoTa 00y4yarommuxcs 3
PaboTa ¢ y4eOHMKOM M KOHCIIEKTOM
[ToaroroBka npe3eHTaIUi U COOOIIECHU
CocraBieHue KoHcnekra « 9kocucteMa (OMOLEH03) €€ CTPYKTYPBI U COCTaB».
IToaroroBka k 3auety no pasznenam 1 - 3
Bceero: 162




3. YCJ0OBUA PEAJINBALIUU ITPOTI'PAMMBI JIUCHUITJINHBI

3.1. TpedoBanus K  MHHMMAJBHOMY  MATEpPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus nmporpaMMbl AUCIUIUIMHBI TpeOyeT HAIUMYHUS y4eOHOTO KaOrHeTa.

O0opynoBaHHbIN Y4eOHbI KAOMHET:
®  [I0CaJOYHBIE MECTA MO KOJUYECTBY 00YUaIOIINUXCS;
e  pabouee MeCTO MpenoaBaTes;

L TCMAaTHYCCKHC CTCHABI I10 Pa3’In9HbIM pa3aciaM
«KCCTCCTBO3HAHMU.

CpencrBa 00yuenus:
JluaaKkTHYecKHe CpecTBA 00yUeHusl:
e  U(POBBIE TUAAKTUUECKUE PECYPCHI;
®  METOJUWYECKHE PEKOMEHIAIMH IO BBIITOJHEHUIO CAMOCTOSTEIbHON
paboThI;
° MCTOAUYCCKHUEC PCKOMCHIAIWH IJIs1 IMOATOTOBKM K CCMHUHAPCKHUM
3aHATUSIM;
®  METOAMYECKHE pPEeKOMEHJAlluM [JIsi HamucaHusi pedeparos,
TBOPYECKUX padOT, CPaBHUTEIBHBIX TaOJIMI, CO3JaHUSl MPE3ECHTAUOHHOTO
MaTepuana,
° MCTOAUYICCKUC PCKOMCHIAIUN IJIS ITIOATI'OTOBKH K DK3aMCHY,
° KOMIIJICKT KOHTPOJbHO-OICHOYHBIX CPEACTB.

Texnnueckue cpeacTBa 00y4eHus :
®  UHTEpAaKTHUBHAs JOCKa C  JIMUEH3UOHHBIM  MPOrPaMMHBIM
o0ecreyeHueM U MyJIbTUMEIUAIPOEKTOPOM.

CpeacrBa Te1eKOMMYHUKAIIUM:
®  JIOKaJIbHAs CETh,
e cerb MHTEpHET,
®  DJICKTPOHHAJ I10YTA.

3.2. MuopmanuoHHoe odecnedeHue 00y4eHusI:

[lepeuens pekoMeHIyeMbIX y4eOHbIX U3AaHui, HTepHeT-pecypcos,
JOTIOJIHUTEIIBHOM JINTEPATYPBI.

OcHoBHas TUTEpaTypa:

CwmupnoBa, M. C. EctectBo3Hanue: yueOHUK U mpaktukym s CIIO / M. C.
CmupHoBa, M. B. Hexmonosa, T. M. CmupHoBa. — 2-e u3a. — M.: M3narenscTBo
FOpaiit, 2014. — 332 c. — (Cepust: [Ipodeccuonanproe obpazoanue). — ISBN



978-5-534-09495-4. — Pexxnum JIOCTyTa: www.biblio-
online.ru/book/estestvoznanie-433393

Ceupunos, B. B. EctecTtBoznanue: yue6. mocodue mist CI1O / B. B. Ceupunos, E.
N. Csupupgona; noa pea. B. B. CupunoBa. — 3-e usn., ucop. u jaon. — M.:
N3marensctBo HOpaiit, 2014. — 310 c¢. — (Cepums: Ilpodeccuonanbaoe
obOpazoBanue). — ISBN 978-5-534-10099-0. — Pexum noctyma: www.biblio-
online.ru/book/estestvoznanie-438426

EcrectBo3nanue: yueOnuk nis CITIO / B. H. JlaBpunenko [u ap.]; mox pea. B. H.
JlaBpuHeHko. — 5-e u3j., nepepad. u pon. — M.: UznarensctBo IOpaiit, 2015. —
462 c¢. — (Cepus: IIpodeccuonansnoe oopazoBanue). — ISBN 978-5-534-05090-5.
— Pexxum noctyna: www.biblio-online.ru/book/estestvoznanie-428016

['ycetixanoB, M. K. EctecTBo3nanue: yuebnuk u npaktukym s CI1IO / M. K.
['ycetixanoB. — 8-e 3., nepepad. u non. — M.: UzparensctBo FOpaiit, 2014. —
442 c¢. — (Cepus: IIpodeccuonansnoe oopazoBanue). — ISBN 978-5-534-00855-5.
— Pexxum noctyna: www.biblio-online.ru/book/estestvoznanie-433899

Ko3una, E. ®. EcrecTBo3Hanue ¢ MeToIUKOM npenojaaBanus. [Ipaktukym: ydeo.
nocodbue st CI1O / E. @. Ko3una. — 2-e u3f., ucnp. u gon. — M.: U3gaTenbcTBo
FOpaiit, 2016. — 256 c. — (Cepus: Ilpodeccuonansnoe odpazoanue). — ISBN
978-5-534-07504-5. — Pexum J0CTyIa: www.biblio-
online.ru/book/estestvoznanie-s-metodikoy-prepodavaniya-praktikum-4441706

HOHOHHHTCJ’IBHI)IC HCTOYHUKMH.

CypukoB, B. B. EcrecrtBo3nanue: ¢usmuka: yued. mocodbue mis CIIO / B. B.
CypukoB. — 6-e u3a., ucnp. u gon. — M.: U3parensctBo FOpaiit, 2014. — 143 c.
— (Cepus: Ilpodeccuonansuoe odOpazoBanue). — ISBN 978-5-534-06437-7. —
Pexxum nocryna: www.biblio-online.ru/book/estestvoznanie-fizika-441536

HaxaeBa, B. . buonorus: reneruka. [Ipaktuyeckuit kypc: y4ued. mocooue s
CIIO / B. . HaxaeBa. — 2-e uza., nepepad. u nomn. — M.: U3narensctBo FOpairt,
2015. — 276 ¢. — (Cepus: IIpodeccuonanpnoe obpazoanue). — ISBN 978-5-
534-07034-7. — Pexum noctymna: www.biblio-online.ru/book/biologiya-genetika-
prakticheskiy-kurs-441847

buonorus: yueonuk u npaktukym nist CI1O / B. H. Spsirun [u ap.]; mox pen. B.
H. SApeiruna. — 2-e uza. — M.: UzpatensctBo FOpaiit, 2015. — 378 ¢. — (Cepusi:
[IpodeccnonanpHoe obOpazoBanue). — ISBN 978-5-534-09603-3. — Pexum
noctymna: www.biblio-online.ru/book/biologiya-433339

Epemuenxo, O. 3. buonorus: yaenne o 6uochepe: yued. mocobue mist CI1O / O.
3. Epemuenko. — 3-e u3n., nepepad. u non. — M.: U3parensctBo Opaiit, 2014, —
236 c. — (Cepus: IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-10183-6.
— Pexum pocrynma: www.biblio-online.ru/book/biologiya-uchenie-o-biosfere-
429497

Ananutndeckass xumus: yueO. mocobue miuss CIIO / A. WU. Anapnes, I'. K.
Jlynenko, T. II. AnekcanapoBa, A. A. KazakoBa. — 2-e u3z., ucnp. u gon. — M.:
M3natensctBo IOpaiit, 2016. — 107 c¢. — (Cepusa: Ilpodeccuonanbaoe


http://www.biblio-online.ru/book/estestvoznanie-s-metodikoy-prepodavaniya-praktikum-
http://www.biblio-online.ru/book/estestvoznanie-s-metodikoy-prepodavaniya-praktikum-

oOpazoBanue). — ISBN 978-5-534-07838-1. — Pexum noctyna: www.biblio-
online.ru/book/analiticheskaya-himiya-438415

Hukutuna, H. I'. Ananutnyeckas xumus: yueOHuK u npaktukym s CIIO / H.
I'. Hukutuna, A. I'. bopucos, T. U. Xaxanuna; nox pen. H. I'. Hukutunoit. — 4-¢
u3a., nepepad. u gon. — M.: UznarensctBo IOpaiit, 2016. — 394 ¢. — (Cepusi:
[Ipodeccnonansuoe obpazoBanue). — ISBN 978-5-534-01463-1. — Pexum
noctymna: www.biblio-online.ru/book/analiticheskaya-himiya-433275

['muuka, H. JI. 3agaun u ynpaxxaeHus no oOuiei XuMuu: y4ueo.-nmpakT. nocodue /
H. JI. I'muaka ; mox pen. B. A. IlonkoBa, A. B. babkoBa. — 14-¢ uzn. — M.:
N3narensctBO FOpaiit, 2016. — 236 c. — (Cepus: bakanaBp. AkazemMuueckuit
kypc). — ISBN 978-5-9916-8914-4. — Pexum pgocryma: www.biblio-
online.ru/book/zadachi-i-uprazhneniya-po-obschey-himii-431810

4. KOHTPOJIb U OILEHKA PE3VJLTATOB OCBOEHHUS
JUCLUILIINHBI

KoHTposib M oOmeHka pe3ysJbTaTOB OCBOCHUSA JUCIUILUIMHBI OCYIIECTBIISICTCS
npernojaBaTesieM B Mpoliecce MPOBEASHUS MPAKTHISCKUX 3aHITHH U 1a00paTOPHBIX
paboT, TECTUPOBAHUS, a TAKXKE BBIMIOJHCHHUS OOYYArONTUMHCS WHIUBUIYTHHBIX
3aJJaHu M, MPOECKTOB, UCCIIEOBAHUM.

Pe3yabTaTsl 00yyeHus ®opMbI U METO/IbI KOHTPOJISA U
(ycBOCHHBbIC YMEHHUSI, 3HAHHUS) OLICHKH Pe3yJIbTATOB 00y4eHHUs!
3HATH/IIOHUMATh

CMBICJI  TOHSTHI:  E€CTECTBEHHO-HAy4YHBI  METO[
MO3HAHMSI, FJIEKTPOMArHUTHOE T0JIE, JIEKTPOMAarHUTHBIE
BOJIHBI, KBaHT, HBOJIOIMs BcenenHo#, 00bIoil B3pHIB,
Conneunas cucrtema, rajJakTUka, IepUOJUUYECKUN 3aKOH,
XUMHYECKast CBSI3b, XUMHYECKast peakuus, KontponpHas padora
MaKpOMOJIeKyJia, OeoK, KaTanu3aTop, GepMeHT, KIeTKa,
muddepennmanus kinetok, JJHK, Bupyc, 6uonoruueckas
IBOINIIONMSI, OMoOpazHooOpa3ue, OpraHu3M, MOMYJISIus,
IKOCHCTEeMa, Onocdepa, SHTPOMHS, CAMOOPTaHU3AITHS;
BKJIQJ  BEJHKHX  Y4YeHbIX B  (opMHUpOBaHHE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHHBI MUPA;
YMerhb

NPUBOAUTL NPHUMEPbI JKCIHEPUMEHTOB M (WJIH)
HA0JII0eHHH, 000CHOBBIBAIOIIIHX: aTOMHO-
MOJIEKYJIIPHOE CTPOCHUE BEIIECTBA, CYIIECTBOBAHUE
AJNIEKTPOMATHUTHOTO oISt u B3aHMOCBSI3b
AJIEKTPUYECKOT0 M MArHUTHOTO TIOJIEH, BOJHOBBIE U
KOPITYCKYJISIDHBIE ~ CBOWCTBAa CBETa, HEOOPATHUMOCTh
TETIOBBIX MPOIECCOB, paszberanue rajakTHK,
3aBUCUMOCTh  CBOWMCTB  BEHIECTBA OT  CTPYKTYpbI
MOJIEKYJI, 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIN1

Jloxmnan

CamocrosrenbHas padboTa ¢
Y4eOHUKOM




OT TEMIIEpPATYpPhl U KaTaJIUu3aTOPOB, KJIETOYHOE CTPOEHUE
JKUBBIX opranusmoB, posb JHK kak ©Hocutens
HACJICICTBEHHOW  HWH(OpPMAIMK, SBOJIOIHUIO0  KUBOUI
NPUPOJBI, MPEBPALIECHUS SHEPrUUM U BEPOATHOCTHBIN
XapakTep IPOLECCOB B KMBOM M HEKHUBOWU IIPUPOLE,
B3aUMOCBSI3b  KOMIIOHEHTOB JKOCUCTEMBI, BIIUSIHUE
JIeATEIbHOCTH YEJIOBEKA Ha DKOCUCTEMBI;

O0BSICHATH NPHUKJIAJAHOE 3HAYeHHe BasKHeNIuX
AOCTHKEHHH B 00J1aCTHM €CTeCTBEHHBIX HAyK JUIs:
Pa3BUTHUSL SHEPIeTHKH, TPAHCIOPTa M CPEJICTB CBS3H,
MOJYYEHUsI CHUHTETHYECKUX MATEpPHAIOB C 3aJaHHBIMU
CBOMCTBAMHM, CO3JaHUSA OHWOTEXHOJIOTHH, JIeYEHUS
MH(EKIMOHHBIX 3a00JICBaHM, OXPAaHBI OKPYIKAIOIICH
CpeJibl;

TectupoBanue

BBIIBUI'ATh THIOTE3bl M MpeAIaratb MNYTH HX
NPOBEPKH, aeJaaThb BBIBO/IbI Ha OCHOBE
AKCIIEPUMEHTAIIbHBIX JIAaHHBIX, MPEICTABICHHBIX B BHJIC
rpaduka, TaOJIUIbI WU TUATPAMMBIL;

OTBeTh! Ha BOIPOCHI

padoTraTh € ecTeCTBeHHO-HAYy4YHOil uHdopmaumei,
comepxamieiics B coobmenusx CMMU, wuHTEpHET-
pecypcax, Hay4YHO-NOMYJIAPHOW JIUTEpAType: BIAACTh
METOJaMHU TIOMCKA, BBIIEIATH CMBICIIOBYIO OCHOBY H
OIICHUBATh JJOCTOBEPHOCTHh HH(OpMaIHH;

CooO1reHns 1 JOKJIaabl

HCII0JIL30BATH NPHOOpPETEeHHbIC 3HAHUS U YMEHHS
B NPAaKTHYECKOH /eATeJbHOCTH U MOBCEJHEBHOM

CocraBiieHne BOIPOCOB

JKH3HH JUISL:
OLICHKH BIIMAHUA Ha OpraHn3m YCJIOBCKA
3JIEKTPOMArHUTHBIX BOJIH M PaJIMOAKTUBHBIX M3JIyUEHHIA;
sHEprocOepeKeHus;

0€30MaCHOTO HCITOJIb30BAaHHS MATEPHAIIOB H XUMHUYECKHIX
BEIIECTB B OBITY;

popUIaKTUKI MH(EKITUOHHBIX 3a00JIeBaHU,
HUKOTHHOBOIA, aJIKOTOJIbHOH " HApKOTUYECKOU
3aBHCHUMOCTEH;

OCO3HAHHBIX JIMYHBIX JCHCTBUH 0 OXpaHE OKPYKAFOIIECH
CpeJibL.




