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ITOACHUTEJIBHAA 3AITMCKA

IporpaMma o6meobpa3oBarensHOf yueOHOH mucunmuHbl «EcTecTBO3HAHME) IIpPeAHA3HAYECHA I
H3y4eHHs] €CTECTBO3HAHMA B IPOGMECCHOHANBHBIX OOPa3OBATENBHBEIX OPraHU3ALMAX, PeATU3YIOLHX
obpa3oBatenbHyI0 IporpaMMy cpemHero ofmiero ofpa3oBanMs B TpelelaX OCBOEHHS OCHOBHOM
nmpogeccuoHaNbHOM obpasoBarensHoit nporpammel CIIO (OITOIT CITO) Ha 6ase OCHOBHOIO OOIIEro
obpa3zoBaHus, NpY MOAroTOBKE KBaNMGUUIUPOBAHHBIX pabovMX, CIIyXalUX, CIEMHATMCTOB CPEAHEro
3BeHa.

IMporpamma pa3paGoraHa Ha ocHoBe TpeboBannit ®I'OC cpemnero o6iiero o6pasoBaHus,
NPeIbABIAEMEIX K CTPYKTYpE, COACPKAHHMIO M pe3yibTaTaM OCBOEHHS Y4eOHOH MUCITMILTHHEI
«EcrecTBO3HAHMEY, B COOTBETCTBAM ¢ PekOMEHAUAMA 11O OpraHu3aluyl TOAyUYeHus CpeJHero oommero
obpasoBaHus B IpelieNax OCBOCHHS 0Opa30BATENbHBIX INPOrpaMM CpPEOHETO MPO(EeCCHOHANIBHOIO
ofpa3opanyus Ha 0ase OCHOBHOrO obmiero o0pa3oBaHHA C yueTOoM TpeGoBaHHU (QerepaibHBIX
TOCYyAapCTBEHHBIX O0pa3oBaTelIbHBIX CTAHIAPTOB M IIONyYaeMoil TPO(ecCHMH WM CIENHUATBHOCTH
cpenHero mpogecCHOHaILHOrO 00pa3oBaHMs (IMMCHEMO JlemapTaMeHTa rOCYJapCTBEHHOM IIOJIMTHKM B
cdepe noAroToBKH pabounx kaxpos u AI1O MunoGpHayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmsl «EcTeCTBO3HaHHE) HANPABJICHO Ha JOCTHXEHHE CIIEAYIOIHMX
neJeii:

** OCBOCHHE 3HaHHI O COBPEMEHHOU €CTECTBEHHO-HAyYHOM KapTHHE MHPA H METOJAX €CTECTBEHHBIX
HayK; 3HAKOMCTBO ¢ HauGoNee BaXKHBIME HAESMH U JOCTIKEHHMAMH €CTECTBO3HAHMS, OKA3aBIIMMH
oTIpefieNAIONIee BNUAHUE Ha PA3BUTHE TEXHUKHN W TEXHONOI M,

s OBJIQJICHHE YMEHUAMH NPUMEHATD NOJyIeHHBIE 3HAHUSA IJIsl OGBACHEHHSA ABJICHUM OKPYKAIOLIETrO
MHpa, BOCIpHATHA MHGOPMAaLMH €CTECTBEHHO-HAYYHOTO M MPOQGECCHOHAILHO 3HAYMMOTO
collepXKaHHs; pa3sBUTHE HHTEJUIEKTYalbHBIX, TBOPYECKHX CIIOCOGHOCTEH ¥ KPHTHYECKOrO
MBIILUIEHUA B XOJe NMPOBECHHs NPOCTEHIINX HCCIEeNOBAHMM, aHAIM3a ABIEHHM, BOCIPHATHA H
HMHTEPIPETALMU eCTECTBEHHO-HayYHOH HH(pOpMaHy;

s BOCMHTaHHE YOEXICHHOCTH B BO3MOXHOCTH NMO3HAHUS 3aKOHHOW MPUPOABI H HCIIONL30BAHHS
JOCTIKCHUH eCTECTBEHHBIX HayK JIA Pa3sBUTUA NUBHIM3ALHY Y MOBBHIEHHs KAa9eCTBA KU3HH;

s MIpPHMEHEHHE eCTeCTBEHHO-HAYYHBIX 3HAHUH) B MPOPECCHOHANBHOM AESTENBHOCTH M IIOBCEAHEBHOM
KH3HH Ind obecredeHuss Ge30MaCHOCTH IKHU3HEAEATENHHOCTH; TPAMOTHOTO HCIONbE30BaHHS
COBPEMEHHBIX TEXHOJIOIHT; OXpaHbl 310POBbS, OKPYKaloLiel cpepbl.

B mporpaMMy BKJIIOYEHO COJiepXKaHue, HalpaBJIeHHOE Ha GOpPMHUpOBaHHE Y CTYAEHTOB KOMIETEHIIHIA,
HeoOxomuMbIx Ans kadectBeHHOro ocBoeHusa OIIOIT CIIO na 6ase 0CHOBHOTO 0O6IIEr0 06pa3oBaHUSA C
MOJTyYeHHEM CpeJiHero obiero o6pa3oBaHHs; NPOrpaMMbl MOATOTOBKH KBaTH(UIIMPOBAHHEIX pabovmX,
CITy>KalllMX; POrpaMMbl IOATOTOBKH crielaancToB cpeanero 3seHa (TITIKPC, IITICC3).

Iporpamma yde6HOH aucumruHbl « ECTECTBO3HAHME» ABIIETCH OCHOBOM s pa3paGoTku paboumx
mporpaMM, B KOTOpBIX IpodecCHOHaNbHBle 00pa3oBaTeNbHEIE OpraHW3aldd, pealu3yloline
o0pa3zoBaTenbHYIO IporpaMMy cpefHero odmero obpa3oBanus B mpenenax ocsoenus OITOIT CITO Ha
6aze ocHOBHOro o0mero o60pa3oBaHMd, YTOYHSIOT COJep)KaHHe y4eOHOro Marepuana,
NOCIIeZIOBaTeNbHOCT €T0 U3YUEeHUs, pacupelelicHAe yIeOHbIX 4acoB, TeMaTHKY pedepaTor (IOKIAIOB),
HHIUBHIYallbHBIX IIPOEKTOB, BUABI CaMOCTOATENBHBIX pabOT ¢ y4YeToM choelM(uKH MporpamMm
TIOITOTOBKA KBATU(UIMPOBAHHLIX pabouMX, CIyXAIIUX, CIIENHATHCTOB CPEAHETO 3BEHa, OCBaHBAEMO
npoeCcCHd WIH CIELIUATBHOCTH. -

TlporpaMMa MOXET HCIONB30BarbCs APYTMMH  MPOQECCHOHANBHBIME  0Gpa30BaTelbHBIMU
OpTaHW3alMsMH, peaM3yIOI¥MH 00pa30BaTeNbHYyI0 IporpaMMy cpelHero o6iero oGpa3oBaHHs B
mpefenax OCBOCHHA OCHOBHOH mpodeccHoHanbHOM obpasoBarencHoi#f mnporpammbl CITO Ha 6aze
OCHOBHOr0 061ero oOpazoranus (ITTTKPC, ITICC3).
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OBIIASA XAPAKTEPUCTUKA VYEBHOMN JACHITTITAHBI
«ECTECTBO3HAHUE»

EcrecTBO3HaHWE — Hayka O #BICHMAX M 3aKOHax Npupoxsl. COBpEMEHHOE €CTECTBO3HAHHE
BKJOY2ET MHOXECTBO €CTECTBEHHO-HAay4HbIX OTpaciel, U3 KOTOPHIX Haubolee BaKHBIMH ABISIOTCA
¢usmka, xumus 4 6uonorusd. OHO OXBaTHIBAET IMMPOKHUIA CIIEKTP BONPOCOB O Pa3HOOOpPA3HBIX CBOMCTBAX
0o0LeKTOB NPHPOIBI, KOTOPHIE MOXKHO pacCMaTpHBaTh Kak efHoOe 1elioe,

EcTecTBeHHO-Hay4YHble 3HAHWA, OCHOBaHHBIE HAa HUX TEXHOJOTHH (JOPMHpYIOT HOBBI 06pas XU3HM.
Bricok0o00Opa3oBaHHBIf 4YENOBEK HE MOXKET AWCTAHIMPOBATHCS OT (yHIaMeH-albHbIX 3HaHHA 06
OKpYXKaloIlleM MMpE, He PUCKYA 0Ka3aThcs GECTIOMOLIHEIM B NPOGeCCHOHANBHON JesTeNbHOCTH. JlioGoe
[IepcHeKTHBHOE HAmpaBlicHWE MICATENLHOCTH 4YENOBeKa MPAMO MM KOCBEHHO CBA3aHO C HOBOIf
MaTepHanbHON 6a30H ¥ HOBBIMH TEXHOJIOTHAMH, U 3HAHHE UX €CTECTBEHHO-HAYYHON CYIHOCTH — 3aKOH
ycrexa.

EcrecTBO3HaHHE — HEOTBEMIIEMAsA COCTaBIIAIOMAA KyNbTYPEL: ONpelelisis MHPOBO33PEHHE UETIOBEKa,
OHO MPOHMKAaeT H B I'YMAaHMTapHYyIO chepy, U B OOILIECTBEHHYIO H3Hb. PallHOHATLHBINA €CTeCTBEHHO-
HayuHbIH MeTo, ¢HOpMHPOBABIIHACA B paMKax €CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHO-HAYUHYIO
KapTUHY MHpa, Hekoe o0pazHo-¢unocodickoe 000bIIeHHe HAyYHbIX 3HAHHH.

OcCHOBY eCTeCTBO3HAHHUA NPEACTABIAET PU3KKa — Hayka O IPHPOJE, H3ydalomas Hanboliee BaKHbIE
SBJICHHS, 3aKOHBl M CBOMCTBA MaTepHAIbHOro MUpa. B ¢M3uke ycTaHaBNMBAIOTCS YHHBEPCAIBHBIE
3aKOHB!, CIIPABEANTMBOCTh KOTOPHIX MOATBEPKAAETCA HE TONBKO B 3€MHBIX YCIOBHMSAX ¥ B OKOJIO3EMHBIX
NPOCTPaHCTBaX, HO M BO BeeH BceeneHHOH. B 3TOM 3akimiodaeTcs OZMH M3 CYINECTBEHHBIX NPU3HAKOB
¢usuky kak QyHnameHranbHOM Hayku. PH3MKa 3aHMMaeT 0c00Oe MECTO CpPefH eCTECTBEHHBIX Hayk,
MIO3TOMY €€ TIPHHATO CYUTATH THAEPOM ECTECTBOIHAHMS.

EctecTBO3HaHME KaK HayKa O SBICHMAX H 3aKOHAX NPUPOABI BKIIOYAET Takke ONHY W3 BaKHEHIIMX
oTpacie# — XHUMHIO.

XuMHd — HayKa O BEIIECTBAX, MX COCTaBe, CTPOEHMH, CBOHCTBax, Ipolleccax IpeBpalleHus,
UCTIONB30BaHMH 3aKOHOB XHMHH B ITPAaKTU4ECKOH AeATENbHOCTH JIK0eH, B CO3JaHUM HOBBIX MAaTePHAIIOB.
buonorus — cocraBHas 4acTh €CTECTBO3HaHMSA. OJTO Hayka O XuBoi mpupofe. OHa H3ydaer

PaCTUTENbHBIH, XKUBOTHHIH MHp M 9ENOBEKA, MCIONB3YA Kak COGCTBEHHBIE METOABI, TAaK H METOIBI
JpYTHX HayK, B YaCTHOCTH (DM3MKH, XMMHH U MaTeMaTHKU: HabmoeHus, SKCIIEPUMEHTEI, HCCIIEIOBAHHS
¢ IIOMOIIBIO CBETOBOrO U 3MEKTPOHHOTO MHMKPOCKONA, 06pabOTKy CTaTHCTHYECKHX JAHHEIX METOJaMM
MaTeMaTH4eCKON CTATHCTHKH U AP. BHONOTHA BBIIBIAET 3aKOHOMEPHOCTH, IPUCYLIHE XHU3HH BO BCEX €
MPOABICHUAX, B TOM 4ucCie oOMEH BEIIECTB, POCT, Pa3MHOXKEHHE, HACHeJCTBEHHOCTh, H3MEHYHBOCTD,
3BOMIOLHIO H AP.

B npodeccHoHambHBIX ~ 00pa3oBaTeNbHBIX OpraHU3aUUAX, pPEATH3YIONMX 06pa3oBaTelbLHYIO
nporpammy cpelHero obmero oOpasoBanus B npezenax ocsoenus OITOIN CIIO ua Gase OCHOBHOIO
obmero o0pa3oBaHMA, W3Y4aeTCA WHTETPHpOBaHHas ydeOHas aucummmHa «EcrecTBo3HaHMe»,
BKJIIOYAIOIas TPU pas3jena, oblajaroliie OTHOCHUTENBHON CaMOCTOATENBHOCTHIO M LIENOCTHOCTBIO —
«®@uznka», «XuMua», «bHonorus» — 4TO He HapyIllaeT NPHBBIMHYIO JIOTHKY €CTECTBEHHO-HAyYHOrO
o0pasoBaHus CTYIEHTOB.

IIpu ocBoeHun mpodeccuif, CIIO u crneumanpHoctedl CIIQ CONHANTEHO-3KOHOMHYECKOTO H
ryMaHuTapHoro npoduneit mpogeccuoHaIbHOrO 00pa3oBaHHs ecTeCTBO3HAHME H3ydaeTcs Ha 6a3oBoM
ypoBae PI'OC cpennero obmero o0pa3oBaHHA C y4eToM CIenn(uKu ocBaHBacMOH npodeccHn Umm
CTIENMAIBHOCTH.

D10 BHIpAKAETCA B COJACPKAHWH OOYYeHHs], KOJNHYECTBE YACOB, BBHIIENAEMEIX Ha H3ydYeHHe
OTZENBHBIX TeM [IPOrpaMMBl, TITyOuHe WX ocBoeHUs o6ydaromumucs, o0beme
U XapaKTepe NPaKTH4eCKUX 3aHATHH, BHAAX BHeayIUTOPHOH caMOCTOATENbHOM paGoTEI CTYAEHTOB.

B npoliecce peanu3alii colepykaHus yIeOHO# AMCHUIIMHEI « ECTECTBO3HAHMEY 3HAYNMO H3yUeHHE
pazzena «DU3NKa», KOTOPBIH BHOCUT CYLIECTBEHHbI! BKIIaJ B CHCTEMY 3HaHUH 00 OKpYXaloIeM MHpe.
10T pa3zen sBIfETCS CHCTEMOOOPasyIOLMM AT APYTHX pa3delioB yueOHOU JTUCHMITHHEI, TOCKONBKY
(u3HIeCKHe 3aKOHBI JIeXKAaT B OCHOBE COAEPKAHUA KYPCOB XHMHH H GHONIOTHH. _

Ipr wm3ydeHun ydeGHOro MartepHana N0 XUMHM W OMONOrMH LieJlecOO0pasHO aKIEHTHPOBATh
BHHMaHHe OOYYalOIMXCS Ha JKM3HEHHO BaXHBIX OOBEKTaX MPUPOIB M OPraHU3ME 4YeNoBeka. ITo
ruapoctepa, arMochepa M Guocdepa, KOTOpble paccMaTpHUBAlOTCA € TOYKHM 3peHHA XMMHYECKHX
COCTaBOB U CBOMCTB, HX 3HAYCHHSA JUIA XKH3HEAEATCABHOCTH JIFONeH,



9TO COJEP)KAHHE, OCBEIArOlIEe POJb BAKHEHIIMX XMMHUYECKHX 3I€MEHTOB B OpPraHH3ME 4elOBeEKa,
BONPOCHL OXPaHBl 30pOBBA, NpOodHIaKTHKH 3a0oneBaHWii W BPeOHBIX [PHBBIYEK, ITOCIECICTBMI
H3MeHeHHs cPebl OOUTaHHs YeI0BeKa AN YETIOBEYECKON MUBUITH3AIHY.

3aMeTHOE MECTO B COAEPKaHMM Y4eOHOH IMCHMIUIMHEI 3aHUMaeT yueOHbIH MaTepHai, He TONEBKO
(dopMHpYIOLIHIi €CTECTBEHHO-HAYIHYIO KapTHHY MHPA y CTYACHTOB, HO ¥ PacKPHIBAIOLIMI [IPaKTHIECKOE
3HAUCHHE €CTECTBCHHO-HAYYHBIX 3HAHHK BO BCEX cdepax KU3HH COBPEMEHHOTO O0MECTRa, B TOM YHCHe
B FyMaHHUTapHOH cdepe.

B nenom y4ebHas aucuurinHa «EctecTBO3HaHHEY, B COOEPKAHHA KOTOPOH BEYLIMM KOMIIOHEHTOM
ABIAIOTCS HAay4Hble 3HAHH] M Hay4HbIe METOARI MO3HAHWS, MO3BONAET CHOPMHMPOBATL y 00YHaAIOHIUXCA
IEeNIOCTHYIO €CTECTBEHHO-HAYYHYIO0 KapTHHY MHpa, NpoOyIWTs y HHX 3MOUMOHAILHO-IIEHHOCTHOE
OTHOIIEHME K H3yYaeMOMY MaTrepHamy, TIOTOBHOCTH Kk BeIOOpy JelicTBUif onpeneneHHOM
HaNpaBNIEHHOCTH, YMEHHE KPUTHUECKH OLICHMBATH CBOM U UYKUe AeHCTBHA M NOCTYIKH,

HHTerpupoBaHHOE coaepkaHde y4eOHON OUCIUILINHEL [T03BOJISET MPENOAABATENAM (PHU3UKH, XAMHH
H OHONOTMM COBMECTHO OpPFaHW30BaTh M3yYeHHE €CTECTBO3HAHHUS, HCIIONB3Yd HMMEIOUIHECS 4YacTHEHIE
METOUKH NPETIONaBaHys IpeIMeTa.

Hzyuenne obmeobpasoBatensHoi yuebHOW AucHMIIMHEI «ECTeCTBO3HAHHME»  3aBepIIaeTcs
nojBeIeHNEM UTOTOB B GopMe audepeHIMPOBaHHOTO 3a4eTa B paMKaX MPOMEXYTOYHOM aTTecTaluH
CTyZAEHTOB B Ipoliecce ocBoeHHUsA ocHOBHOM OITOIT CI1O ¢ nonyuennem cpennero obiero oopasosanus
(TIIKPC, MIICC3).

MECTO YUYEBHOU JJUCLIUTIJIMHBL B YYEBEHOM ITJIAHE

VYuebnas aucuuiuiMHa «EcrecTBO3HaHME» sABIAETCA Yy4eOHBIM NpEAMETOM MO BHIGOpY M3
obg3artenpHOl NpeaMeTHO obnactu «EctecTBeHHBIE Hayku» OI'OC cpeamero obiiero o6pasoBanmus.

B npo¢ecCHOHANBHBIX = 00pPa30BATENBHBIX  OPraHM3AUMAX, PpEANM3YIONMX 00pa30BaTeNbHYIO
nporpaMMy cpegHero obmero oGpasoBaHud B mpeienax ocBoeHus OITOIT CITO Ha Gase OCHOBHOIO
obmero oGpa3oBarus, ydebHas aucuuiUiiHa «EcTecTBO3HAaHHe» HW3ydaeTcd B 00LIE0Gpa3oBaTENBHOM
muxte yuebHoro miana OITOIT CTIO Ha 6ase 0CHOBHOTO o0miero o6pa3oBanis ¢ MONYYEHHEM CPEIHETO
o6iero o6paszosanus (IITIKPC, TITICC3).

B y4e6npix muanax [TIKPC, ITICC3 mecTo yuebHOM pucturimsbl «EcTecTBO3HaHHE» —

B cocTaBe 00meo0pa3oBaTeNbHbIX yueOHBIX AWCIUIUIMH TI0 BHIOOpY, GOpPMUPYEMBIX U3 06A3aTENBHBIX
npeaMeTHBIX obnacreit ®I'OC cpemnero oOmero o6pasosamus, mia npodeccuit CIIO wmm
crieransaocTeit CITO cooTBeTCTBYIOIIErO Npodus podecCHOHANEHOTO 00pa3oBaHus.

PE3VYJIbTATBI OCBOEHWA YYEBHOM QUCITATUTMHEBI

OcBoeHue cofepxanus yaeGHo# aucuuminHb « EcTecTBO3HAHHE» 06eCIeYUBAET AOCTUKEHHE
CTYICHTaMH CIIEYIOIHX pe3yibTaToB:

** JIUYHOCMHDBIX:

—— yCTOMYMBBIM MHTEpeC K MCTOPHH U HOCTIDKEHHAM B OOJaCTH €CTECTBEHHBIX HAyK, UYBCTBO
TOPHOCTH 32 POCCUUCKHE €CTECTBEHHEBIE HAYKH;

—— TOTOBHOCTh K TPOAC/DKEHHIO 00pa3oBaHWs, IOBHIIICHHI0 KBATM(HKALMH B u3-OpaHHOMN
npodecCHOHANBHO# AEATENBHOCTH C HCTIONB30BaHHEM 3HaHHH B 00NIACTH €CTECTBEHHBIX HAyK;

—— 0OBEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIETEHIMH B OONMAaCTH €CTeCTBEHHBIX HayK IUif
YyelnoBeka H OOLIECTBA, YMEHHE HCIIONB30BATh TEXHONOTHYECKHE MOCTHXEHHMA B 00acTH
du3uky, XUMuK, GHONOTHH IS TIOBBILIEHHA COOCTBEHHOTO HHTEJUIEK-TYAILHOTO Pa3sBHTHA B
BEIOpaHHOH NMpogeCCHOHANBHOR NeITENEHOCTH;

—— yMeHHEe TPOaHaM3HPOBATh TEXHOICHHbIE TIOCTIEACTBUS NI OKpy»aroLleil cpefrl, OBITOBOM U
TIPOU3BOACTBEHHOM JEATENBHOCTH YeJIOBEKa;

—— FOTOBHOCTH CaMOCTOSTENHHO JNOOBIBATH HOBBIE IUIA Ce0f €CTeCTBEHHO-HAydYHbIE 3HAHHS C
HCTIONB30BaHNEM IS 3TOTO JOCTYIHBIX HCTOYHHKOB MHGOPMAIIHH;

—— yMeHHEe YIpaBIATh CBOEH MO3HABATENBHOM NEATENHHOCTHIO, MPOBOMUTL CAMOOIIEHKY YPOBHA
cOOCTBEHHOTO HHTEJUIEKTYAIbHOTO Pa3BUTHS,;

—— yMeHHe BBICTpaMBaTh KOHCTPYKTHBHbIE B3aHMOOTHOIIEHHS B KOMAHJE IO PEHICHHIO OOLIMX
3a/ia¥ B 001aCTH eCTECTBOSHAHMUS,



MemanpeomMemuuix:

OBJI3ICHME YMEHHSIMH W HABbIKAMH DA3/JHYHBIX BUJOB TO3HABATE/NBHON AEATENBHOCTH Iy H3y4eHHs
Pa3sHBIX CTOPOH OKPYKaIOIIETO eCTECTBEHHOTO MHPa;

IPUMEHEHHE OCHOBHBIX METOJOB MO3HAHMA (HaGNIONCHHA, HAYYHOrO 3KCIIEPUMEHTA) Ui M3ydeHHUs
pasIWYHBIX CTOPOH €CTECTBECHHO-HAYYHOH KapTHHBI MHpa, ¢ KOTOPbLIMH BO3HHKAE€T HEOOXOAMMOCTH
CTaJIKUBaTHCS B MpodeccuoHaIbHO# cdepe;

YMeHHe OTNpeaeNATh LEMH 1 3a1a4H JEATEIBHOCTH, BRIOHPATh CPEACTBA I MX JOCTHXKEHHS HA TIPAKTHKE;
YMEHHE HCIOJB30BaTh Pa3jiMiHble MCTOYHHMKHM IS MOJYYeHHS eCTeCTBEHHO-HAYYHOW HHGOPMAILUH H
OLIEHMBATh €€ JOCTOBEPHOCTD AJIA JOCTHXXEHUA NOCTABJIEHHBIX [ieliei U 3a1ad;

npeomemmuoIx:

Cc(hOPMHUPOBAHHOCTL NPEJACTABICHUH O LIEJOCTHOH COBPEMEHHOHN ecTeCTBeHHO-HAYYHOH KapTHHE MHpa,
TpHpoJie Kak CIOMHOM LENOCTHOM CHCTEME, B3aMMOCBN3M UENOBEKa, MNPHPOAbI H  OOIHECTBA,
NPOCTPaHCTBEHHO-BpEMEHHBIX MacinTabax BcenenHol;

BliafieHde 3HAHWAMHM O Haubonee BAKHBIX OTKPHITHAX M NOCTHXKEHMAX B 0OJACTH €CTECTBO3HAHWUI,
TIOBJTHABIINX HA BOJIOLMIO NIPEACTABIEHUH O NPHPOLE, HA Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
c(hOpMHUPOBAHHOCTL YMEHHA NPHMEHATH €CTECTREHHO-HAYYHBIC 3HAHUA I OOBACHEHMS OKPYKAXOIHX
ABJICHHH, COXPaHEHHA 3]0poBed, oOeccriedeHUs O6E30IACHOCTH IKU3HEHEATENHHOCTH, Oepe)HOro
OTHOIIEHMA K NPUPOZE, PalMOHANBHOTO NPHPORONOJIL30BAHUA, a TAKKE BHIMONHEHUS PO IPAMOTHOTO
MOTpeOUTENSA;

chOPMHPOBAHHOCTE TIPESACTABICHHH O HAayYHOM METOZE MO3HAHMS TNPUPOALI M CPEACTBAX H3ydeHHd
MeraMupa, MakpoOMHpa U MUKDOMHMPA; BIaICHHE TIPHEMAMH €CTECTBEHHO-HAYUHbBIX HAOIOIEHHH, OIBITOB,
HCCJICIOBAHUH ¥ OLCHKH JOCTOBEPHOCTH MOJNYYCHHBIX PE3yJIbTATOB;

BIaZicCHHE MOHATHHHBLIM aNnapaToM €CTECTBEHHBIX HAyK, MO3BOJAIOLIMM MO3HABATH MUP, Y1aCTBOBAThH B
JHUCKYCCHAX 1O €CTECTBEHHO-HAYYHEIM BOIIPOCAM, UCIIONB30BATh PasIv4HbIe HCTOYHUKH HHpOpMalUnH Iist
TIOATOTOBKY COOCTBEHHBIX PabOT, KPUTHUECKH OTHOCHTBCH K cooblueHusamM CMU, conepikaiuM HayIHyO
HUHGOPMALHIO;

c)OPMHPOBAHHOCTh YMEHWH NOHUMATh 3HAYMMOCTH €CTECTBEHHO-HAY4HOrO 3HAHHA OIS KaKAOro
HeJIOBEKa HE3aBUCHMO OT €10 MpodeCCHOHANLHOM ASATENBHOCTH, pa3inyarh GaKTsl H OLEHKH, CPABHUBATE
OLEHOYHBIE BBIBOJBI, BHIACTE MX CBA3b C KPHTCPHAMU OLEHOK W CBA3b KPUTCPHEB C ONpeJeNeHHOM
CHUCTEMOH HEHHOCTE.

CTPYKTYPA NUCILIUTIUIMHBI
O0beM NUCHUNOIUHB U BUAB YyueOHOHN paboThH
Bua yae0Hoii paboTsi 06bem HacoB
MaxkcamMaabHaf yuebHas Harpyska (scero) 189
Oba3aTeIbHAA ayIATOpHAsA yueOHAS Harpy3ka (scero) 126
B ToMm umce:
- IPAKTHYCCKHE 3aHATUS 10
-Camocmosmensvras paboma obyuanwuxcss 63
Hrorosas arrectanus B popme aHddepeHnAPOBAHHOTO
3agera
COJIEP)XAHUE YUYEBHOM JNCLIATIJIMHBI
Ousnka
Bgeoenue
Ousuka — (yHnaMeHTanpHas Hayka o iipupone. EcrecTBeHHO-HayuHbIH METOJ MO3HaHMS, ero

BO3MOKHOCTH ¥ 'PaHHLIB! IPUMEHUMOCTH.

DKCIIEpUMEHT W TEOpUs B MpolLiecce MO3HaHMs NMpUpoAsl. Mojenuposanie (HH3UUECKUX SIBJICHUI W
npotieccoB. EcTecTBeHHO-Hay4Had KapTHHA MMDA H €€ BaKHeiII1e COCTaBIsIOIIHE.

EfuHCTBO 3aKOHOB MPUPOILI U COCTaBa BeluecTBa BO BceneHHoi. OTKpoiTuA B (u3Hke — OCHOBa
Iporpecca B TEXHHKE U TEXHOJIIOTHH TIPOM3BO/CTBA.

Mexanuka
Kunematnka. Mexanuueckoe jgikeHne. Cucrema otcuera. Tpaexktopust nBwxeHus. I[lyTs.

IepeMmeiienne. PaBHoMepHoe npAMONnHEHHOE ABMKeHHE. CKopOCTh. OTHOCHTENRHOCTH MEXAHHIECKOTO
IBHKEHHS. 3aKOH CIIOXKeHHd ckopocTeii. ["paduku JBIKCHUS.



CpenHsa CKOpPOCTP NpH HEPABHOMEPHOM J[BIDKEHHHM. MrHOBEeHHas CKOpPOCTh. PaBHOYCKOpeHHOe
npAMONMHEHHOE IBWKEHKE. Y CcKkopeHue. CroboaHoe naneHue Ten. KpuBomvHeiiHoe aBmwkenne. Yriosas
CKOpOCTh. PaBHOMEPHOE IBIDKEHHE 110 OKPY>KHOCTH. 1leHTpOoCcTpeMHUTENEHOE YCKOPEHHME.

HAunamuka. Macca 4 cuna. BsaumoneiicTsue Ten. 3akoHsl auHamuku. Cunbl B npupoge. CrocoGb
u3MepeHns cwl. MHepuuabHasg cucTeMa OTcueTa. 3aKoH BCEMUPHOro TAToTeHus. HeBecoMOCTb.

3akonbl coxpaHeHHs B MexaHmke. MiMmynnc Tenma. 3akoH coxpaHeHHMA WMIyiIhca. PeakTHBHOE
nBwxeHHe. Mexanndeckas pabora. Moimuocts. Pa6ota CHNBI TATOTEHHS, CHNIBI YIIPYrOCTH H CHIIbI
TpeHHsa. Mexaunueckas dHeprus. KuneTwueckas sHeprusa. KuneTwdeckas »5Heprus ¥ pabora.
INoTeHuuanbHas 3Heprud B  TIPaBHTAlMOHHOM  Toie. [loTeHIMaibHAas  3HEPrus  YIpyro
Je(opMHpOBAHHOIO Tema. 3aKOH COXPAaHEHMS ITOTTHOH MEXaHWYECKOH SHEPIHH.

HAemoncmpayuu

OTHOCHTENBHOCTh MEXaHHYECKOrO JABHKeHHA. Bujp

MeXaHW4ecKoro ABMmKeH:s. HepTHOCTE Teu.

3aBHCHMOCTD YCKOpEHHMA Tela OT €ro Macchl M CHIIBL, AeiicTBytome# Ha Teto. PaBeHCTBO 1
IIPOTHBOIOJIOKHOCTE HANPABJICHAS CHI AeHCTBUS U IPOTHBOAeHCTBIA. HeBeCOMOCTE.

PeakTuUBHOE JBIKEHHE, MOJENB pakeThl. M3MeHeHHe
3Hepruy NPy COBEPINEHNH paGoTHI.

Ilpakmuueckoe 3anamue

HccnenoBaHye 3aBHCUMOCTH CHIIBI TPEHHS OT MacCHl Tea.

OCHOBbI MONEKYNAPHOU PUUKU U MEPMOOUHAMUKY

MoJiexkyasipHas pu3HKA. ATOMHCTHYECKAsA TEOpMA CTpoeHHUs BeulecTBa. HaGmMONEHWS W OMBITHI,
MOATBEPXKJAIONIHE aTOMHO-MOJIEKYJISPHOE CTPOCHHE BElleCTBA. Maccel H pasMeps! Monekyn. TemnoBoe
JBHJKEHHE YacTHI] BellecTBa. bpoyHoBckoe npmxkeHue. Mineanbusii ras. Temneparypa kak Mepa cpeaueit
KMHETHIECKOH SHEPIUM JacTHIl. YPaBHEHHE COCTOSHMA UAcanbHOro rasa. Usompoueccol u X rpadux.
OO0bsCHEHHE arPEraTHRIX COCTOAHMY BemMecTBa ¥ $asoBbIX NMEPEX0JOB MEXAY HUMH Ha OCHOBE aTOMHO-
MOJIEKYJIAPHBIX IIPENCTABICHHIH.

Ces3p MexIy JaBleHMEM H cpefHel kuHeTHdeckoi 3Heprueii Mosekyn ra3a. PaGora rasa. Mogens
XKHAKOCTH. [IOBEPXHOCTHOE HATsKEHHE M cMadmBaHue. Kpucrannwyeckwe u amopdumle BeimecTsa.
Kunkue KpUCTANIBL

Tepmogunamuka . BrytpeHnsas sHeprua. Pabora ® TemmooTgada Kak crnoco0Bl H3MeHEHHS
BHYTpeHHeH sHepruM. IlepBolif ¥ BTOpOH 3aKkOHBI TEpMOAMHAMMKH. [IpUHIMIBI OEHCTBHA TEIIOBBIX
maumH. KIIJl TermmoBeix JBurarened. TemnoBble MamIMHBl W MX TpPUMEHEHHE. DKOIOTUYSCKUE
npobneMbl, CBI3aHHbIE C IPHMEHEHHEM TETUIOBRIX MAlINH, U Ipo06JieMsI 9HeprocOepekeHu .

Hemoncmpavyuu

JlBikenre 6POYHOBCKHX YaCTHIL.

Ruddysns.

SBNieHHs TOBEPXHOCTHOTO HATAXKEHUA U cMauuBaHuA. Kpucramisl, amopdubie

BEIIECTBA, )KUAKOKpHUCTAUIHIECKHE Tena. U3sMeHeHne BHyTpeH el SHeprun

Tel MPU COBEPLICHUH PabOTHL

-OCHOBbL 31EKMPOOUHAMUKU

JjiexTpocTaTuKa. BiauMoaeiicTBHE 3apsSKEHHBIX Tel. DNEKTPHUUECKHH 3apsan. 3akoH COXpaHeHHs
aneKTpuyieckoro 3apana. 3akoH KymoHa. DnekTpocTaTudeckoe Mmolne, ero OCHOBHBIE XapaKTEPUCTHKH H
CBA3b MEXITy HUMH. [IpOBOZHMKH M H30IATOpH! B 3NEKTPOCTATHIECKOM TOJNE. DIEKTPHUECKas EMKOCTb
KOHAeHcaTopa. DHEeprus NMEKTPOCTaTHYECKOrO TOJIA. '

IMocrosianplii TOK. IlocTogHHBIA >nekTpudeckuii Tok. CHla TOKa, HANpsHKEHHE, 3JIEKTPHYECKOe
comportuBiieHre. 3akoH OMa s ydacTKa IEeNHM W TIOJHOM snekTpudeckoil neny. Pabora H MOIIHOCTb
MOCTOAHHOTO ToKa. 3akoH Jhxoyns—JleHna. TemnoBoe aeficTBHe 3eKTPUIECKOTO TOKA. DIEKTPHYECKHH
TOK B pa3NHYHBIX Cpeaax.
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MarsuTHOe noJe. MarHUTHOE II0Nle ¥ €T0 OCHOBHBIE XapPaKTepPUCTHKH. JlelicTBHE MATHMTHOTO MO
Ha TIPOBOAHMK ¢ TOKOM. 3akoH Awmmepa. Onekrpofsurarens. Cuna JlopeHua. SleneHue

3NEeKTPOMATrHHTHOM MHIYKIMH. 3aKOH IeKTPOMArHuTHOH MHAYKnuH. [paBuino Jlenna. CaMOHHIYKLHS.
WHAyKTHBHOCTB. DHEPrus MarHUTHOrO HOJIA.

Hemoncmpayuu

Onexrpusanus Tell. BiaumoneiicTue

3apsKkeHHbIX Ten. HarpeBanue

TIPOBOJIHMKOB ¢ TOKOM. OmbIT OpcTeaa.

BsaumopeiicTBHe IPOBOIHAKOB C TOKOM.

JleiicTBHE MarHUTHOTO 10JIA HA MPOBOJHMK C TOKOM. Pabota

3NMEKTPOABUIATENA.

SIBnieHHE HIEKTPOMArHUTHOM HHIYKLHH.

Ilpaxmuueckoe 3anamue

C6opka 3nekTpuIeckol eny 1 H3MepeHHe CHibl TOKa M HalpsHKeHHs Ha ee pa3IiuHbIX YYacTKax.

Konebarnua u eonnol

Mexannueckne Koge6anus ¥ BoJHBI . CBOOONHBE koneGanua. IlepHon, 4acTOTa M aMILTHTYZAA
KoneGanni. I'apmMonHMYeckue konebanns. MareMaTudeckuii W NpYXHHHBIH MasTHUKH. [IpeBpaiueHue
9HEPI'HH MPH rapMOHMYECKHX KOJleOaHMAX.

Mexanudeckue BOJMHB! M MX BHJBL 3BYKOBBIC BOJIHBL YJIbTPa3BYKOBBIC BONHBEL YJBETPa3BYK M €ro
HCIIONB30BaHNE B MEIVIIMHE H TEXHHKE.

JNexTPOMATrHUTHLIE KoJe6aHHsi M BOAHLL. CBOOOAHBIE JNEKTPOMArHHTHBIE KOmeGaHmus.
Konebarenpuoiii  koHTyp. ©@opmyna TomcoHa. BelHyxIeHHble 3IeKTPOMArHHTHBIE KOJeGaHus.
I'apMoHHMYeCKME DIEKTPOMATHHUTHEIE KOIcOaHHA. OnexTpuueckuii - pe3oHaHc. [lepeMeHHBIN TOK.
OnexTporeHeparop. ITomyuenne u nepenada snekrposHeprud. [poGnemsl 3Heprocoepexerus.

3J’IeK’I‘p0MaI‘HI/ITHOC noJe. 3JICKTp0MaFHHTHI>Ie BOJTHBL. CKOpOCTB 3JICKTPOMArHUTHBIX BOJIH.
HpPIHIIHHI:I PaaruoCBA3H H TCICBUACHHUA. Hcrnonbs3oBanye JJICKTPOMAarnuTHBIX BOJIH pPa3jIM4HOIO
AHarna3oHa B TEXHUYCCKUX CpEeACTBaX CBA3H, MCIUIINHE, TPH H3YYCHUH CBOMCTB BellleCTBA.

CaeToBLI€ BOJHEL Pa3Butre npencTaeieHui o NpHpoAe cBeta. 3aKOHBI OTPaXERU ¥ NPEJOMIICHHS

cBera. MHTepdepenuna ceera. Judpaxuus ceera. Jmdpaxumonnas pemerka. [lonspusauus ceeTa.
Hucnepcus cBera.

JIun3zel. PopMyna TOHKOH MHH3BL. ONTHIECKHE IIPHOOPEIL.
Hemoncmpayuu

Kone6annsa MaTeMaTHdeckoro ¥ NPy>KHHHOTO MaidTHHKOB. Pabota
3JleKTpOTeHeparopa. ‘

WanyqeHne W pHeM 3JIeKTPOMArHHTHBIX BOJH.
Paguoceiase.

Pasznoxenue Oenoro ceera B CHEKTP.
Hurepdepenius ¥ audpakiui  cBeTa.
OTpaxeHHe 1 IpeIOMICHHE CBETA.

Onrryeckue MpuOOpHI.

Ilpaxmuueckue 3anamusn

H3yuenne konebanuii MaTeMaTHieckoro MasTHHKA.
N3ayuenne uaTepdepeHunn 1 audpakiny cBETa.

Onemenmoi K6aHMOBOU PuU3UKU

KsantoBble cBolicTBa cBera. PaBHOBeCHOE TeIwioBoe H3MydeHHe. KBaHToBas rumoresa IlnaHka.
®@oroanexrpudeckuii 3¢pdexr. YpaBHenne DiiHmTelHa 1ig BHerurHero GoToaddexrta. @oton. lasnenue
cBeta. JlyanusM CBOWCTB CBeTa.

®u3uka aToma. Mojnenu crpoenus aroMa. Onbeir Pesepdopma. Tloctynatel Bopa. O6macHeHHe
JIHHEHIATOro CHEeKTpa BOAOPOAA Ha OCHOBE KBAHTOBBIX NocTynaToB bopa. IlormomeHne U HemyckaHue
cBeta atomMoM. KBaHtoBas sHeprus. IIpumHuuMn neficTBUs M HCHOJB30BaHWE masepa. Omnrwdeckas
CTIEKTPOCKONMA KaK METOJ M3y4YeHMs COCTaBa BEMICCTRA.

@H3HKA AaTOMHOI'0 AAPA H YJIEMEHTAPHBLIX YacTHL, COCTaB H CTPOSHHE aTOMHOTO AIpa.

CpoiicTBa AlepHbIX CUIL. DHEPrHUd CBA3H U AedeKT MacChl aTOMHOTO sfpa. PaguoakTs-



HOCTb. Bl panMoakTHBHHIX IIpeBpallieHH#t. 3akoH pagHOaKTHBHOTO pacmaiga. CBoiicTa
HOHH3UPYIOIMX SNEPHBIX H3NydeHMil. PamuoakTHBHbIE H3MyYeHHS M HX BO3AEHCTBME HA JKHBBIE

OpTaHM3MBL SINEpHBIC peakuwi. SiAepHas 3HeprerTvka. DleMeHTapHble YacTHILl DYHIaMEHTANBHbIE
B3aUMOEiiCTBHA.

Hemoncmpayuu

®dortoaddekT.

DoTOo3/IEMEHT.

H3nyqyenne nasepa.

JluneiiyaThbie CIIEKTPHI Pa3IH4IHbIX BEUIECTB.
CYeTurK MOHU3UPYIOUNX H3TydeHHH.

Bcenennas u ee s6onmoyus

Crpoenne u pasButHe Bceenenno#i. Kocmomorns. 3Besnpl. Tepmosmepubiii cunHTes. Mogens
pacumpsioleiicsa BeeneHHOiH.

Hpouncxoxaenne Conneuynoi cucrembl. [IpoToconHIle W nporomnaHeTHble o0naka. Obpa3zoBaHue
mnaHet. [Ipobnema cyniecTBOBaHMS BHE3EMHBIX TABHITA3AIIHIA.

CoBpeMeHHad Qpu3HYecKas KapTHHa MApa.

XuMus
OO6mas u HeopraHu4YeCcKas XUMHS

Beeoenue

XuMmudeckas KapTHHa MHpa Kak COCTaBHAs 3acTh eCTECTBEHHO-HAYJHOM KapTHHBI MUpa. Poss XUMHH
B JKM3HM COBpeMeHHoro ofmecrsa. Hoseliline JocTiDkeHHS XHMHYe-KOM HAyKM B IUIAHE pPa3BHTHA
TEXHOJIOTHH: XUMHUYECKast TEXHONOIUI—OHOTEXHONOTMSs— HAHOTEXHONOrUs. [IpuMeHeHHe JOCTHKEHHM
COBpPEMEHHOI XMMHH B TyMaHHUTapHO# cepe AeATeNEHOCTH 06LIECTBA.

OcHoBHbIe NOHAMUSL U 3AKOHbI XUMUU

IIpenmet xumuu. BemectBo. AToM. Monekyna. XuMHueckuit s1eMeHT U (OpMEI ero CyLeCTBOBAHHMA.
TIpocTie U CIIOXKHBIE BelleCTBa. AJJIOTPONUS U €€ IPUINHEL.

Hemoncmpayun

Ha6op Mozneneti aToMOB 1 MOJEKYIL.

Hsmeperne BeulecTBa. OCHOBHBIE 3aKOHBI XMMHH. Macca aToMOB M MOJieKyJl. ATOMHas €MHHLA
Maccel. OTHOCHTENIBHBIE aTOMHast M MOJEKyHsapHas Maccel. KommuecTBo BemectBa. [locTosHHas
Aporaznpo. Monspras Macca. 3akoH Aporazpo. MomspHsii o6beM rasoB. PacueTbl Mo XUMHYECKHM
¢dopmynam.

3axoH coXpaHEeHHs MacChl BELIECTBA.

Ilepuoouueckuii 3axorn u Ilepuoouyeckas cucmema
xumuueckux snemenmos /.U Menoeneeea

OrkpeiTie Ilepuoaudeckoro 3axoHa. Ilepuommyeckas CcHCTEMa XHMMHYECKMX  JIEMEHTOB
JL.A.MenzaeneeBa kak rpaguueckoe orodpaxenne [lepuoguueckoro 3akoHa. [lepuoandeckuii 3akoH H
CHCTEMa B CBETE YUEHHA O CTPOCHMU aroMa. 3aKOHOMEDHOCTH H3MEHEHHs CTPOEHMs 3IIEKTPOHHBIX
060lI04YeK aTOMOB H XHMHYECKHMX CBOHCTB 00pa3syeMbIX 3JIeMEHTAMH IPOCTHIX M CIOXKHBIX BELIECTB.
3uavenne Ilepuommueckoro 3akoHa H Ilepuojgmdeckodf CHCTEMBI XUMHYECKHMX 3JIEMEHTOB
JI.U. MenpeneeBa s pa3sBUTHA HayKH U TOHUMAHUS XMUMHUYECKOH KapTHHBI MHpa.

Hemoncmpayua

Pazmunsie popmet [lepuoanueckoii cucteMel xuMudeckux neMenToB JI. . Menneneesa.
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Cmpoenue eewecmea

Ipupona xumuyeckoi cBiA3u. KoBaneHTHas CBA3b: HEMOJLIPHAA U noNspHait. MorHas cBa3b. KaTHOHBI
4 aHHOHBL Meramyeckasd cBA3b. BomoponHas cBa3b. B3aMMOCBA3L KPUCTANTMYECKHX PpELIETOK
BEILECTB C PAa3IHYHEIMH THTIAMH XMMHYECKOH CBA3M.

Hemoncmpavun

OO0pasbl BEMIECTB ¥ MaTepPUAIOB C Pa3IHYHBIMH THIIAMH XUMHYECKOM CBS3H.

Booa. Pacmeopui

Boza B mpupoze, ObITY, TEXHHKE H Ha OpOH3BOACTBE. DU3HUYECKHE U XHMHUECKHE CBOMCTBA BOJPBL
3arpa3HuTend BoApl M cnocobbl ouMcTkd. JKectkas Boma M ee ymsrdeHue. OmpecHEHHe BOJBL
ArperaTHble COCTOSHHS BOZBI M €€ NIEPEXOBI U3 OXHOTO arperaTHOro COCTOAHMUSA B APYTOE.

PacTBOpeHHE TBEP/BIX BEILECTB U ra30B. 3aBUCHMOCTh PaCTBOPAMOCTH TBEPILIX BEINECTB W [a30B OT
TeMnepaTyphl. MaccoBas oiid BeLeCTBa B paCTBOpPe Kak crnoco6 BEIpaXXeHHUA COCTaBa pacTBOpa.

Hemoncmpausn :

Du3ruecKHe CBOICTBA BOABL: MOBEPXHOCTHOE HATSHKEHNE, CMaYUBAHNE,

Xumuueckue peaxkyuu

Ionatue o xuMHuYecKo# peakuyy. THIIBI XMMHYECKHMX peakumit. CKOPOCTh peakiMd U ¢)aKToph, OT
KOTODEIX OHa 3aBHCHT. TernoBod >ddekT xuMudeckod peakii. X UMHYECKOE PABHOBECHE H CHOCOOBI
€ro cMeleHusl.

Hemoncmpayuu

XHUMHYECKHME PEAKIIHH C BBIICTICHUEM TETIOTHL.

OOpaTHMOCTE XHMHIECKHX PeaKiuii.

IlIpakmuueckoe 3anamue

3aBHCHMOCTL  CKODOCTH XMMMYECKOH peakiidM OT pa3nuuHbIX (PaKTopoB (TEMIepaTyph,
KOHIIEHTPAIMH BellleCTB, ACHCTBHA KaTalu3aToOPOB).

Heopzanuyeckue coeounenus

KnaccndHKanus HeOpraHHYeCKHX coeHHEHHI H UX cBOHCTBA. OKCHIBL, KUCIOTHI,
OCHOBaHMs, COJH. XHMHYECKHME CBOMCTBA OCHOBHEIX KJIACCOB HEOPraHMYECKWX COEJMHEHHH B CBeTe
TEOPHH 3JIEKTPOIMTHYECKOH Oucconuanuy. [lomarue o ruapommse coneif. Cpena BOJHBIX pacTBOPOB
cone: kucnasd, Heifrpanbaas, menounas. Bogopoamnsiii nokasarens pH pactsopa.

Meraaasl H HeMeramibl. Merawnel. O0mue ¢u3nMyeckne M XAMHYECKHE CBOWCTBA METAILIOB,
0o0ycCIIOBNEHHBIE CTPOSHHEM aTOMOB H KPHCTAJLIOB H NOJIOKEHHWEM METa/UIOB B 3JIEKTPOXHMUYECKOM
pany HampsbkeHui. OOimme coco0bl HoONMydeHHS MeTawioB. CraBbl: uepHble W IBeTHBIE. Kopposus
METAJUIOB U CIIOCOOBI 3aINUTEI OT HEe.

Hemerannbl. O0Lias XapakTepHCTHKA T[JIABHBIX TOATPYIN HEMETAJIOB Ha TIPAMEpE TalOreHOB.
OKHCIIUTEFHO-BOCCTAaHOBUTENbHEIE CBOHCTBA HEMETAJIOB.

Baxueiimue coevHEHUsS METAUIOB M HEMETANJIOB B HpPUPOJNE M XO3AHCTBEHHOH NeATENLHOCTH
qejioBeka. 3allliTa OKpy)karolleH Cpellbl OT 3arpg3HEHHA TAXKeNbIMH MeTallaMH, COeIUHEHHIMH a3oTa,
cephl, yriiepoa.

Hemoncmpauuu

BsauMopeiicTBHe METaIOB ¢ HeMeTalulaMH (IIMHKA C cepoif, amoMuHuA ¢ #OIOM), pacTBOpamMH
KHUCJIOT Y IIeoYeH.

I'openne MeTaioB (IMHKA, Kejte3a, MarHug) B kuclopoze. BzaumozeiicTBie a3oTHOM

KOHLIEHTPHPOBAHHOM CEpHOI KHCIIOT ¢ Mebt0. BoccTaHOBHUTENbHBIE CBOMCTBA

METAIJIOB. ‘

XuMHUecKHe CBONCTBa COCIMHEHHI METaLIOB.

IlIpakmuyeckue 3auamus

Peakmuu o6MeHa B BOTHBIX pacTBOpax NEKTPOIUTOB.

Onpeaenenue pH pactBopa comneit.

BritecHenre xmopoM GpoMa U #oja H3 pacTBOPOB X colnei.

B3zaumozeiicTBHe METANIIOB ¢ pacTBOPaMH KUCIOT U CONEH.
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OPTAHUYECKAS XMHA

Opzanuueckue coeOunenus

OcHOBHbBIE IOHATHS opralmqeclcoii XHMHH H TCOPHA CTPOCHHSA OPraHHYE€CKHX coeIMHEeHHIA.

Ionstne nzoMepun. Buap m3oMepun: cTpykrypHas (YIIIepOZHOTO CKelleTa, MOJ0KEeHHS KPaTHOM
CBS3M WM (PyHKIMOHATBHOM IPYIILL), IPOCTPaHCTBeHHA. MHOroo6pasuie OpraHMIecKux
coelMHEeHHH.

Yraesoaopoanl. IlpenenbHele W HempedenbHBIe yriieBomopoxasl. CTpoeHHE€ YTIIEBOAOPOIOB,
XapaKTepHbIe XMMHUYECKHE CBOMCTBA yriieBoJopoaoB. IIpeacTaBuTen yrineBoJopoJOB: MeTaH, STHIEH,
auetuneH, 6eH3on. IIpuMeHeHe YrIeBOAOPOIOB B OPraHUYECKOM CHHTe3e. Peakuus MoTMMepr3aiiuy.
Hedrs, ra3, kaMeHHBIH yrob — MIPUPOHBIE HCTOYHUKH YTIIEBOJAOPOAOB.

Kucaopoacoaepaxaiue opraHudeckHe BeltiecTBa. CnupThl, KapOOHOBBIE KHCIOTBI M CIIOXCHBIE
3¢HpH: X CTPOEHME M XapaKTepHBIE XMMHYeCKHe cBolcTBa. IlpeicTaBUTENH KUCIOPOJCOMEPKALIHX
OPraHUYECKUX COCMHEHMM: METHIOBEIM M STHIOBBIH CIMPTHL, MIUIEPHH, YKCYCHas KHciIoTa. Mblia Kak
COJH BHICITUX KapOOHOBBIX KACIOT. JKHPHI Kak CIIOXKHbIE 3Q)HPEL

VYriepoAr!l: IIOKO3a, Kpaxmai, HeJUToso3a.

A3oTcoaep:anine opraHHYecKie COeAMHeHHs . AMUHEL, aMUHOKHUCIOTHY, 6ekn. CTpoe-

Hue u 6uonornyeckas GyHkHus 6enxoB. XuMudeckue CBoH#CTBA OEIKOB.

I'eHeTnuecKas CBA3b MEXAY KIIACCAMH OPTaHWUIECKUX COSAMHEHMH.

Hemoncmpayuu

IMomy4enye STUIIEHA M €10 B3aUMOJIeiiCTBHE C PaCTBOPOM IIepMaHraHaTa Kaius, GpoMHOI BOZOM.

Peaknug Noqy4enns yKCyCHO-3TUIOBOTO 3dupa.

KauecTBeHHaa peakums Ha riMnepuH. lpeTHbIe peakuuy
6enkoB.

Ilpaxkmuueckue 3auamun

XuMHUYeCKHE CBOMCTBA YKCYCHOM KHCIOTHI: B3anMoJelcTBUe C.MHAHKATOpaMy, Metaiamu (Mg), ¢
ocHoBauuaMH (Cu(OH);) u ocHoBHEMHE okcugaMu (CuO).

OGparumas 1 HeoOpaTUMas ASHATYPALMA OSIKOB.

IracTmaccsl M BoaokHa. IloHsTne o miactMaccax. TepMmomnmacTHYHBIE H TepMOpEaKTHBHEIE
nomuMepsl.  OTHenbHBIE  NPEACTAaBHUTENH  CHHTETHYECKMX M HCKYCCTBEHHBIX
teronodopManbIeryaHbIE CMOIBI, TIOIMBHHIUIIXIIOPU, Te(ITOH, LieJUIYI0H .

[MonaTe O XHUMHYECKMX BOJOKHax. HaTypanbHble, CHHTETHYECKME W HCKYCCTBEHHEIE BOJIOKHA.
OtnenpHbie NPEACTABUTENH XMMUYECCKMX BOJIOKOH: aneTaTHOe (TpHALETATHBINA INENK) M BHCKO3HOE

BOJIOKHA, BUHHIXJIOPUAHbIE (XJIOPHH), TOMHMHHTPUIbHLEIE (HUTPOH), TIOJHAMUAHEIE (KAmpoH, HEUNOH),
nonu3$upHEIE (J1aBCaH).

Hemoncmpayusn .

Pa3npusbie BUBL IIACTMACC U BOJIOKOH.

Ilpaxmuueckue 3anamus

O3HakOMJIEHHE C CHHTETHYECKMMH ¥ MCKYyCCTBEHHBIMH TOJIMMEPaMH.
OnpezaeneHue pa3iniHbIX BUIOB XUMUYECKMX BOJIOKOH.

MOIMMEPOB:

Xumus u orcusns

Xumus H OPraHu3M 4ejioBeKa. XUMHYECKHE DJIEMEHTH B OpraHu3Me 4enoBeka. OpraHuyeckue u
HeopraHuvecKkue BewecTBa. OCHOBHBIE )KH3HEHHO HEOOXOANMBIE COEMMHEHUS: GENIKH, YTIIEBOIBI, JKUPEL,
BATAMHHBL. YTJIEBOABl — IVIABHBIH HMCTOYHWK OJHEPTHH OpraHM3Ma. PONB XHpOB B OpraHusMe.
XonecTepHH 1 €r0 poib B 3J0pOBbe YeJIOBEKa.

MuHepaibHbIE BEINECTBA B MPOAYKTaX TATaHHA, MHINEBEIe J00apku, COaTaHCHpOBaHHOE TIHTAHKE.

Xumuna B ObiTy. Boga. Kadectso Bomei. Moromue u aucrsimue cpeacrBa. Ilpasuna Geszomacholi
paboThI co cpelicTBaMu OBITOBOM XHMHUH.
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buonorus

Buonoaus — coeokynrocmo Hayk o #cueoil npupooe. Memoow: HayuHo20
no3Hanus 6 buonozuu

JKupas npupoza kak 06beKT u3ydeHns 6uonoruu. Meropl HCCeNOBAHHS XHBOM TIPHPOABI B
6uonoruu. OnpeneneHue KU3HY (C IPUBIICIEHHEM MaTepHalia U3 pasfic/ioB PH3UKH
¥ XAMHH). YPOBHH OpraHW3aliH XH3HH.

Hemoncmpayuu

YpOBHH OpraHu3auyy XU3HA. MeTons!

MO3HaHHUA KHUBOH IPUPOXBIL.

Knemxa

Hcropus u3ydeHus KieTkd. OCHOBHBIE NONOXKEHHA KiieTouHo#l Teopun. Kietka — cCTpyKTypHO-
($yHKIMOHANBHAs (dNEeMEHTapHas) eIHHNULIA KU3HH.

Ctpoenve KkieTkd. IIpokapHoTBl H SYKapHOTBI — HM3IOME M BLICUIME KJIETOYHBIE OPraHHU3MEL
OCHOBHBIE CTPYKTYPHEIE KOMIIOHEHTBI KIeTKM 3yKapHoT. IloBepxHocTHBIA ammapar. CxeMaTH9HOE
OIACAHUE KHUAKOCTHO-MO3aMYHOM MOIeNH KIETOYHBIX MeMmOpaH. IluTomnasmMa — BHYTpeHHSS cpela
KJIETKH, opraHouzbl (opraHeiuisl). Kierounoe sapo. DyHKUUA sapa: XpaHeHHe, BOCTIPOM3BEIECHHE M
nepejada HacleJCTBEHHOH MHGOpMalUM, peryiilus XUMHYECKOH aKTHBHOCTH KieTkd. CTpyKTypa W
({YHKIMH XPOMOCOM. AYTOCOMBI H MOJIOBBIE XPOMOCOMEL,

MarepuansHoe €IHHCTBO OKpYXKAIOLIEr0o MHpPa M XWMMYECKHM COCTaB JKMBBIX OpPraHH3MOB.
Buonoruueckoe 3HaYeHHE XHMMHIECKHX 3ieMeHTOB. Heoprannueckue BeiecTsa B cocTaBe KiIeTKH. Pons
BOJIbI Kak PacTBOPHTENS M OCHOBHOTO KOMIIOHEHTa BHyTpeHHell cpeisl opraHusMoB. Heopraumdeckue
HOHBIL. YTNIEBOIBI H NUMHILL B KieTke. CTpykTypa H 6uonormdeckue ¢pyHKInH GeKOB. AMHHOKHCIOTHI
— MoHoMephl GenkoB. CTpoeHHe HYKICOTHIOB H CTPYKTypa MonuHykineoTuaHbix uenei JIHK u PHK,
ATO®.

Bupycsl u OaktepHodarn. HewsierouHoe CTpOeHHE, KM3HEHHBIM ILMKI WM €ro 3aBHCUMOCTL OT
KIeTOYHbIX (opM ku3HH. Bupycsl — B0O30yauTenH HHGEKIMOHHBIX 3a00jIeBaHHM; MOHATHE 06
oHKoBHpYycax. Bupyc nMmyHozedunuTa genosexa (BUY). Ipodunaxkrika BUU-undeknnn.

Hemoncmpayuu

Crpoenne Monekynbl Genka.
Crpoenne  Momekymsl  JTHK.
CtpoeHHe KJIeTKH.

CrtpoeH#e KJIETOK IPOKApHOT H AYKapHOT.
CrpoeHue Bupyca.

IIpaxmuuecxue 3aHAMUA

Ha6moeHne KIeTOK pacTeHHi H HMBOTHBIX 0], MHKPOCKOIIOM HAa IOTOBEIX MHUKpONpeapaTax u ux
OlACaHUe.

CpaBHeHHE CTPOEHHUS KJIETOK PACTEHHH M )KUBOTHBIX.

Opzanusm

OprasnsM — efiHoe Lenoe. MHOroo6pasue opraHu3MoB.

OOMeH BemecTBOM M Hepruel ¢ Okpykaromed cpefoit kak HeoGX0AUMOe YCIOBHE CYILECTBOBAHHA
JKHUBBIX CUCTEM.

CrnocoGHOCTE K CaMOBOCIIPOM3BEACHHIO — OJHA M3 OCHOBHBIX OCOGEHHOCTEH JKHBBIX OPraHH3MOB.
Jlenenne KIETKH — OCHOBA POCTa, Pa3sBHTHA M Pa3MHOXEHHSA OpraHu3MoB. Becmonoe pasMHOXeHHe.
I[TonoBo# NpOLECC M MOJIOBOE pasMHOXeEHHE. OMIIOZOTBOPEHHE, €T0 GHONOrHIecKoe 3HaueHHE.

IonsTve 00 uUHAMBHAyansHOM (OHTOreHe3), OMOpHOHaTbHOM (SMOpHOTeHe3) M MOCT-
3MOpHOHANBHOM pa3BHTHH. MHIMBHIyabHOE pa3sBHTHE Y€JIOBEKa M €r0 BOZMOXKHEIE HapyLIeHus.

O61ye TpeACTaBleHNs O HACNHEeACTBEHHOCTH UM H3MEHYMBOCTH. | eHeTHYecKasd TEPMHHOJIOTHSA H
CHMBOJIMKA. 3aKOHOMEPHOCTH HaclefoBanus. HacnemopaHue NpH3HAKOB y uUenoBeka. llomoBeie
xpoMocoMbl. CIienneHHoe ¢ ojioM HacienoBande. HacencTBeHHsle GoJe3HH YeNoBeKa, HX PHINHBI X
npodunaxTrka. CoBpeMEeHHbIE IPEACTARICHHS O TeHE U I'eHOMe.

13



I'eHeTHYeCckHe 3aKOHOMEPHOCTH H3MeHYMBOCTH. Knaccudukanmsa (opM H3MEHYHBOCTH. Brmsanue
MyTareHoB Ha OpraHH3M 4eJIoBeKa.

IIpeaMeT, 3ama4d W METOHABI CeleKUM. ['eHeTHYecKue 3aKOHOMEPHOCTH cejeKuuH. Ydenue H.H.
BapunoBa 0 LEHTPaX MHOrooGpasus M TPOUCXOXKICHHS KyIbTypHBIX pacTeHuil. BroTexHomorus, ee
JOCTHXEHUS, IEPCTIEKTUBbI pA3BHTHS.

Hemoncmpayuu

O6mMeH BEIIECTB U NMpEBpallieHHE SHEPTUH B KIIETKE.

JleneHue KneTku (MUTO3, MeHO03).

Croco0bI 6ecToNnoro pa3MHOXKEHHS.

OII00TBOPEHHE Y paCTCHUH U *KUBOTHBIX.

VHauBuayaIbHOE pa3sBUTHE OpraHU3Ma.

HacnencteenHble 60ne3HH YeIOBEKa.

BmmsiHie ajKoroliM3Ma, HapKOMaHHWH, KypeHHs Ha HaclleICTBEHHOCTh. MyTanuy.

MopudukauioHHas H3MEHIUBOCTS.

ITeHTpbl MHOTOO0pa31s ¥ IPOMUCXOXKAEHUA KYIBTYPHBIX PacTEHHIA.

HckyccTBeHHBIH 0T6OD.

HccnenoBanus B 061acTi 6HOTEXHOIOTHH.

Ilpakmuueckue 3aHAMUA

Pemrenre 3neMeHTapHBIX T€HETHIECKUX 3aRa4.

AHa3 ¥ OLICHKA 3THYECKHX aCTeKTOB pasBUTHA HEKOTOPHIX UCCIIEAOBaHH B OMOTEXHOJIOTHH.

Buo

DBOMOIMOHHAA TEOPUS U €€ POllb B GOPMUPOBAHNM COBPEMEHHOMN €CTECTBEHHOHAYYHOM KapTHHEI
mupa. Bua, ero xpurepuu. ITomymsaimus kak cTpyKTypHas eMHHLA BUAR H 3BOoLHM. CHHTETHYECKas
TEOpHs 3BOJIOLMH. JIBHXYINME CHIILI SBOMIOLHMM B COOTBETCTBHHU C CHHTETHIECKOH TEOPHEH IBOIIOLMH
(CT3). 'eneTHUeCKHe 3aKOHOMEPHOCTH SBOTIOLIMOHHOrO MIPOIIecca.

PeaynpTathl sBomonun. CoxpaHenue MHOrooOpasus BUAOB KaK OCHOBA YCTOMYHBOTO DPa3BUTHA
6uocdepst. [IpHuMHLI BBIMEpaHHs BUAOB. Bronorudeckuii mporpecc 1 GHOJOrndeckuii perpecc.

I'umoTesbl NPOMCXOXIECHHMSA >KM3HH. YCIOXKHEHHME JXKMBBIX OpPTaHM3MOB Ha 3emie B Ipoliecce
JBONIONMHK. AHTpPOLIOT€He3 M €ro 3aKOHOMEpHOCTH. JloKasaTensCTBA pOJACTBA 4eJoBeKa ¢
MJIEKONMTAIOIMMHE  JKHBOTHBIMH.  DKONOrudeckhe  ¢akTopel  aHTpOIOreHe3a:  YCJIOXHEHHE
MOIMYNAMOHHON CTPYKTYpHl BHJA, H3IOTOBIICHHE OpYAWH TpyJa, NeEpexol OT PpacTUTENbHOro K
CMEIIaHHOMY THIy NUTAHUA, WCIONb30BaHWE OrHA. [lodBlieHHE MBICIHTENLHOM OEATENLHOCTH H
4yyieHOpa3AcnbHOM peun. [IporcxoxkaeHne 4eIoBeYeCKHX pac.

Hemoncmpayuu

Kpurepuu BHAA.

[Momynauus — CTPyKTYpHas €AWHHULA BUAA, eAUHHULA 3BOMIOLHMH. J{BIKyIIHE

CHJTBI BOIOLIHH.

Bo3HMKHOBEHHE H MHoroo6pa3ne nprcnocobneHui y opraHu3MoB. Pesikue u

HCYe3aloMye BUABL

JBmxymue cuisl antpororenesa. [TpoucxoxaeHue

geNioBeKa U 4eJIOBEYECKUX pac.

ITIpakmuueckue 3aHamus

Omnucande ocobell Buaa no MoponornieckoMy KpUTEPHIO. AHAIH3 U OLIEHKA

Pa3sNMYHBIX [UIIOTE3 IPONCXOXKICHUSA KU3HU. AHAIIN3 U OlIEHKa pa3iIiIHbIX

IMIOTE3 IPOUCXOKECHUA JENIOBEKa.

Sxocucmemul

IpeaMeT ¥ 3ama4d 9KOJOTHHM: ydeHHe 00 9KONIOTHIECKHX ¢axTopax, ydyeHHe O coobimecTBax
OpraHu3MOB, yuieHue o 6uocepe.

Dxonornyeckue (akTopsl, OCOGEHHOCTH MX BO3ACHCTBUA. DKONOTHIECKas XapakTEPUCTHKA BHJa.
Ionatne 00 3konormyeckux cucreMax. Hemu mnwranus, tpodmueckwe ypoBHH. bHoreoneHos kak
9KOocHCTeMa. brolieHo3 i GHOTON kak KOMIIOHEHTHI GHOreoleHo3a.

Buochepa — rnobaneHas 3kocHcreMa. Ydenme B.M.Bepragackoro o 6uocdepe. Ponb kuBBIX
opraHu3MoB B 6uocdepe. BuoMacca. Bronornyeckuit Kpyropopor (Ha puMepe
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Kpyropopora yriepoga). OCHOBHBIC HampaBleHHs Bo3leiicTBHA dYenoBeka Ha Ouocdepy.
TpancgopMalis eCTECTBEHHBIX SKOJIOrHIECKHX CUCTEM. OCOGEHHOCTH arpo3KOCHCTEM (arpOLIEHO30B).

Hemoncmpayuu

Oxonornyeckue GakTOphl M UX BIHSHKAE Ha OPraHA3MEL

Me:xBUIOBBIC OTHOLICHHS: TAPa3HTH3M, XHIIHHYECTBO, KOHKYPEHIKA, CHMOH03. SIpyCHOCTH
PacTHTENBFHOIO COOOLIECTBA.

KpyroBoport yrieposa B 6uocepe.

3amoBeHUKY U 3aka3sHUKH Poccun.

Ilpaxkmuueckue 3anamun

CocTaBlieHre CXEM Tepefayr BEMIeCTB U SHepruH (lemneli muraHus).

CpaBHHTENBHAA XapaKTEPHCTAKA IPUPOIHBIX IKOCHCTEM M arpO3KOCHCTEM CBOEH MeCTHOCTH.
Pemrenne 5K00THUECKHX 3a/aY.

AHamu3 ¥ OLieHKa NOCHEICTBUI COOCTBEeHHOM AEATENBHOCTH B OKpYyXalomed cpeie, rOOaIBHBIX

3KOJIOTHYECKHX MPOOIIeM U MyTell UX peIeHUs.

Skexypeuu ,
Mmuoroobpasie BuAOB. Ce30HHBIE HM3MEHECHHA B IpHpoAE (OKPECTHOCTH NpodecCHOHANBHOM

o0pa3oBaTeIbHOM OpraHu3alym).

EcTecTBeHHBIE M MCKYCCTBEHHBIE IKOCHCTEMBI (OKPECTHOCTH MpodecCHOHATBHON 00pa3oBaTebHOM

OpraHu3alum).
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TemaTHYecKHH NJIaH U coaepxkanue yqeﬁﬂoii AHCIHAILINHADLI EctecTBO3HAHHE

HanmenoBaHue Coneprkanne y4eOHOro MaTepnaJa, iabopaTopHbie H NpaKTH4ecKHe paGoThl, CAMOCTONATEIbHAS paGoTa O61eM wacon Yposennb
Ppa3faesioB H TEM oby4aompxcs, Kypcosas pa6ot (poekT) OCBOCHHS
2 3 4
Beenenne OcHOBHbIe Haykd o npupoje ((husmka, XAMHAA, GUONOTHSA), UX CXOACTBO M OTIMYHA. ECTECTBEHHOHAYYHBIM MeTON 2 1
MO3HaHKA ¥ €70 COCTaBJISIolIMe: HabmoaeHye, U3MEPEeHUE, SKCIIEPUMEHT, THITOTe3a, TEOPHSL.
DHznKka 38
Pa3nesn 1. Mexanuka. 12
Tema 1.1. Conepkanne yuebHoro MaTepHaa 4 2
Mexalm‘l;clcoe . Mexanuueckoe ABIKEHHE, €T0 OTHOCHTENBHOCTD. 3aKOHB! MMHaMUKH HeloToHa. CHIIbI B IPHPOJIE: YIPYroCTh,
aii'gi;‘:gfh::;gg;;. TpEHHE, CHNA TSHKECTH. 3aKOH BCEMUPHOTO TATOTEHUA. PeakTBHOE ABMKeHME. [JoTeHIMAIbHAS H KMHETHYECKAS
SHEprus.
Hemoncmpayuu:
OTHOCHUTENILHOCTh ABMXKEHHUs. MHEpTHOCTD Tena.
JlaGopaTopHbie pa6oThbi HccneaoBaHue 3aBUCUMOCTH CHITbI TPEHHSI OT Beca TeJia. 1
IlpakTHueckue 3aHATHS
KoHnTponsHbie paboTs
CaMocTosTenbHas paboTa 00yyarmuxcs 2
Tema 1.2. CMJIBI B Copaepxxanne y4eGHOT0 MaTepHaJia 4 2-3
npupoje. 3akoH Cunbl B IpupoJie. 3aK0H coxXpaHeHHs. PaboTa M MoITHOCTE. MeXaHHYeCKHE BOJIHBI, 3BYK.
coxpaneHHus. PaboTa | JTaboparopusie pabotsl ]
H MOIIHOCTD. ITpakTideckue 3auaTHs
KoHTpoabHbIe paboThl
CaMocTosaTensHas paboTa 00yyarImuxcs 2
Tema 1.3. Conep:kanne yaeGHOr0 MaTepuasa 4 2-3
Mexa%“qec"“e MexaHuueckue KONEOaHWss W BONHbL 3BYKOBBE BOJHBL 3aBHCMMOCTh YCKOPEHMSI Tela OT €r0 Macchl M CHib,
B 0}:33: flg'l:cf:)gbl e IelicTByronieii Ha Teno. PaBeHCTBO M MPOTMBOMONIOKHOCTD HAmMpaBICHHS CHI OEUCTBHS H IIPOTHBOICHCTBHS.
BOJIHBL 3aBUCHMOCTL CHJIBI YTIPDYTOCTM OT YIJIMHEHMS MNPYXHHBI. PeakTuBHOE IBIDKEHHE, MOZIENb pakeThl. M3meHeHue
JHEPrud HOpH coBeprieHNH paGortsl. OOpa3oBaHue W pacmpocTpaHeHwe BoyH. Konebmrormeecs Teno Kak HMCTOYHMK
3ByKa.
JIaboparopuble paboThl 1
IpaxTHaecKue 3aHATHI
KonTponsusie paboThi 1
CaMocTtosTenbHas pabora 00ygaromuxcs 2
Paznen 2. TenJioBble AIBJICHHA. 10
Tema 2.1. Coaepxkanne yueGHOro MaTepHaJa 5 2
ATOMHO-

ATOMHO-MOJIEKYIIPHOE CTPOSHHE BEeIeCTBA. ATOMBI H MOJIEKYJIbI. JINCKPeTHOE (AaTOMHO-MOJIEKYJISPHOE) CTPOEHHE




MOJIEKYJISIpHOE
CTPOEHHe BellecTBA.

BemlecTa. TeIUI0Boe IBIDKEHHE AaTOMOB ¥ MOJIEKYJ1, TEMIIepaTypa. ArperaTHbie COCTOSTHHA BEILECTBA C TOUKH 3pEeHUA
aTOMHO-MOJIEKYJISIPHBIX IPE/ICTABICHHAM.

BsanMHbIe IEpexoibl MEXAY arperaTHBIMH COCTOTHHSMA.

JeMoHcTpanuu:

Moaenb XaoTHIECKOTO ABIKEHUS MOJIEKYJL

O6BpeMHBIE (WM KOMIBIOTEPHBIE) MOZEIIM Ia3a, )KUIKOCTH U TBEPJIOTO Tejia.

HcnapeHue pa3snuaHBIX XXUAKOCTEH.

HnaBnenue u oTBepAeBaHNE KPHCTALIMYECKUX TEIL

YcrpoiicTBo mapoBoii TYpOHHEIL.

JlaboparopHeie paboThI

IlpakTHUECKHE 3aHATHS 1
KonTtpoasHeie paboThl
CamocTtosTenbHas pabora 06y4aomuxcs 3

Tema 2.2. Coaepxanne y4eGHOro Marepuana b) 2-3

3aKoH coXpaHeHMsl | 3axon COXpaHeHUA SHEPTHH B TEIUIOBLIX Npoeccax. HeoOpaTumslil XxapakTep TEIUIOBLIX IPOLECCOB.
JHCPIUH B Teru10Bbie MAIIMHEL, KX PUMEHEHHE.
;Sgl":ggcb;;‘. Oxonoruyeckue npo6JIeMsl, CBA3aHHbie C NPHMEHEHHEM TEIUIOBBIX MalllMH, M npobiieMa SHeprocGepexenys.

JlaGuparopHsle padoThl
IIpaKTHUECKHE 3aHATHS 1
KonTtpoasHeie paboThl 1
CamocrosTesibHas pabota 06yqaomuxcs 2

Pasnen 3. DNIeKTPOMArHHTHDIE SIBJICHHA. 12

Tema 3.1. Coaepxanne yaeGHOro MaTepuaia 4 2

DJIEKTPHYECKOE DJIEKTPUYECKOE TIOJIE.
1moJIe. JlaGoparopHsie paboThI
IIpakTHieckre 3aHATHA 1
KoHTpoJasHbIe paboTh
CamocrosTeNibHas paboTa 00yJaomuxcs 2
Tema 3.2. MaruutHoe | Comepsxanue yyeGHoro Marepnaia 4 2
noJe. MaruautHoe noe,

Jlaboparopurle paboThl
IIpakTUiecKHe 3aHsITHA /
KouTtponesHsie paboTh
CaMocTroaTesisHas paboTa 00yIalomIXCs 2

Tema 3.3. Conepxanune y4eGHOro MaTepHaia 4 2-3

JIeKTPOMAr HUTHBIE OnexTpoOMarHUTHbIE BOJIHBI. DJEKTpHYECKUe 3apslpl U MX B3auMoOgeiicTBHe. Dnekrpuyeckoe moye. [IpoBoaHuKH 1

BOJIHBI.

uzonsaTopsl. [TocTosHHEIl anexTprdeckdit Tok. Cuna Toka, HanpspKeHHe, IIEKTPHYECKOE CONPOTUBIIEHNE. 3akoH OMa
g yyacTka ueny. TemnoBoe geicTBrE 3NEKTPUUECKOTO TOKA U 3aKkoH JIxkoyng-JleHna.

MarsduTHoe 110JIe TOKa H AeHCTBHE MarHUTHOTO 11011 Ha NPOBOAHMK C TOKOM. DIEKTPOABUIATENNb. DJIEKTPOMAarHUTHas
HHAYKIHS. OnektporeHepatop. Ilepemenssiit Tok. IlonyueHue M mepesada 3eKTPOIHEPTHH. DIEKTPOMArHHUTHBIE
BoJIHEL. PaguocBsass u TeleBuacHre. CBET Kak 3JIEKTpOMarHHTHas BoiHa. MHTephepeHnus u Audpakus ceera.
JEeMOHCTpaIiu:




Onextpusanus Ten. Harpesanue IpoBOJAHUKOB ¢ TOKOM. JlelicTBHe MarHMTHOTO HOJIs Ha IIPOBOJHIUK C TOKOM.
SBiierue 3NeKTPOMarHUTHOM HHAYKIUH. Y CTPOHCTBO U JSHCTBUE SNIEKTPOABUraTENA U JJIEKTPOreHepaTopa.
Hurepdepennng u nudpakiys CBETA.

JlaboparopHsie paboTs

IIpakTHYeCKHe 3aHATHS

KoHrtponbHsie paboThl

CaMocTosTensHas pabora 00ydarommxcs

Paznen 4.

CTpoenne aToMa ¥ KBaHTOBasi pH3HKa

AN~

JlaGoparopHsle paboThI

[IpakTHyeckue 3aHATHI

KonTtposisHble paboThl

CamocTtosTenbHas pabora o0ydaiomumxcs

ITpuMepHas TeMaTHKa KYPCOBOit paboThl (TIPOCKTA) (eciu npedycMompeHsi)

* *|N

CamocrosTensHas pabora ofyyaromuxcs Haa KypcoBoi paboToit (IpoeKToM) (eciu npedycmompervt)

Bcero:

2.2. TemaTuyecKHH NJIaH H coAep:KkaHHe y4eOHOM JHCHHIJIHHDI
EcrecrBoznanne( xumud- Guonorus)

HanMeHoBaHHe
pa3ae/ioB H TEM

Cogaep>xaHne y4eGHOro MaTepHasa, 1a6opaTopHelie H NpakTHYeCKHe paboThl, caMocTosTeIbHAsA paboTa

O6BeM yacoB

YpoeBenn
OCBOEHHS

o0yvyamiuxcsd, KypcoBasi pador (mpoekT)
2

3

4

Pazgen 1.

XHMHS ¢ 3JIeMEHTAMH 3KO0JOTHH

32

Tema 1.1.

Boaa, pacTBOpbI.

Coaep:xanue y4e6HOro Mmarepuaia

8

Bozaa, pactBopsl. Boaa Boxpyr Hac. ®u3HYECKHe H XUMHUECKHE CBOMCTBA BOIbI. PacTBOpeHHe TBEPBIX BELIECTB U
ra3oB. MaccoBas DONS BELIECTBA B paCcTBOPE Kak CIOCO0 BHIPAXKEHUA COCTaBa pacTBOPaA.

Bogansie pecypesl 3emnu. KauecTBo BoJIbI. 3arpsa3HUTE M BOIBI H CIIOCOOBI OYUCTKH. JKecTKkas BOJa U €€ YMATUESHHE.
OnpecHeHHe BOIBL. .

JlaGopaTopuble paGoThl AHANK3 COACPKAHUA TpUMeceii B Boge. O4HCTKa 3arpA3HEHHOMN BOL. YV CTpaHeH!e KECTKOCTH
BOJBL.

ITpakTHeckue 3aHATHS

KonTtponpHsie paboTsl

CamocTositenbHas paboTa o6ydaronuxcs

Tema 1.2.
Xumuyeckne
HAPOLECCHI B
aTMocdepe

Cojaepxanue y4e0HOr0 MaTEPHAJIA

Xumirgeckue nporecch B atmocdepe

XpmMudeckuii cocTaB Bo3ayxa. AtMocdepa 1 KiiuMaT. O30HOBBIE JBIPEI. 3arps3HeHne atMocdephl ¥ ero HCTOYHHKH.
O30HOBBIE JIBIPEI.

Kucnorasie noxau. Kucnorel 1 menoyn. ITokasaTenms KHCIOTHOCTH pacTBopoBs pH.

JIaGopaTopHbie paborsl OnpeaeneHe XMMHIECKOI0 COCTaBa aTMOChEpBL.
Hsmepenue yposas CO2.
MexannusM 00pa3oBaHHa KHCIOTHBIX JOXKAEH.

IpakTHuecKHe 3aHATHA

KonTponbusie paborst

CamocTosTenbHas padboTa 00y4aromuxcs




Tema 1.3. Xumus | Copepxanne yueGHoro marepuana 12 2-3
H OpTaHu3M YeJIoBeKa XuMus ¥ OpraHu3M YeJIOBeKa
XuMHYECKHE IJIEMEHTHI B OPTaHU3ME YelIOBEKa. Opranmecme ¥ HeopraHmdeckue BemecTBa. OCHOBHBIE JKHU3HEHHO

HE00XOHMEBIE COSMHEHN: GeJIKH, YIIeBOAbL, HUPbL, BUTAMHHbL. CTpoeHHE GeJIKOBBIX MOJIEKYJI. YTJIEBOIL — IJIABHBIH

HCTOYHUK SHEPr¥Y opraHuzMa. Pojb )XHpOB B OpraHU3Me, XOJIECTEPHH.

MruHepansHbie BEIECTBa B MPOXYKTAX IIHTAHHS, MHIIEBbIe N06aBky. CGanaHCHpOBaHHOE ITUTAHKE,

JlaGopaTopnsie paboThl 3

Ananuz cocraea Mojioka. Omnpeenenue cojepxanus ButaMmuta C B HanuTkax. OnpejeneHue cogepxaHus xele3a B

MPOAYKTaX IHUTAHHU.

[IpakTHyeckue 3aHATHS

KoHrTpoasHbie paboThl J]

CamocTtosaTenpHas padoTa 00yuaonuxcs 6

Pa3nea 2. BUOJIOT U1 C 3JIEMEHTAMHU 5KOJIOTHH 54

Tema 2.1. OGurue Coaepxkanne yueGHOro MaTepHasa 16 2
NMpeACTABJIEHHS 0 Haub6onee obnve npeactaBiaeHus o )XA3HA
KH3HH Ionsarue «xu3Hb». OCHOBHBIE NPH3HAKY )KUBOTO: IUTaHNE, bIXaHHE, BhIAENIEHNE, Pa3dpaK AIMOCTb, 110 IBHXHOCTD,

pa3sMHOXEHHUe, pOCT U pa3BuTHe. [ToHATHE «opraHu3M». PazHooOpa3ne KUBBIX OPraHU3MOB, IPUHIAIBI KX

K1accuukanuy.

KrneTka — enuHULA CTPOEHHUS it )KU3HEAEATEILHOCTH opraHu3mMa. OOMeH BeLIeCTB 1 APEBPaIleHHE SHEPTHH B KJIETKE.

Monekyna JJHK — HocuTens HacjaeACTBEHHOM uH(GopMarvy.

YpOBHU OpraHM3alliy XUBOH MPHPOALL: KIETOYHbIH, OPraHU3MEHHBIH, HaAOpraHA3MEHHbIH. DBOMIOLHUS KUBOTO.

JBIKYIIIHE CHJIBI SBOJIIOLMH: HACJIeICTBEHHOCTh, I3MEHUHMBOCTh, €CTECTBEHHBIN 0TOOD.

JlaGopatopHble pa6oTbl PaccMaTpuBaHHe KJIETOK M TKaHel B ONTHYECKHI MUKPOCKOII. 1

ITpakTHYeCKUE 3aHATHS

KoHTponsHble paboThl /

CamMocrosTensHas paboTa 00yvyalomuxcs 8

Tema 2.2. Conepkanne yuebHOro MaTepHaJjia 26 2-3

Oprannsm yenoseka | OpranusMm yejioBeka U OCHOBHBIE MPOSBIEHHS €r0 )KHU3HE AEATETbHOCTH
U OCHOBHbIE TxaHH, opraHel H CHCTEMBI OPraHOB YEJIOBEKA.
NpOsIBJICHHS ero [uTtanue. 3HaueHMe NUTaHUS JUIA POCTA, PA3sBUTHA M )KM3HEICATENBHOCTH opraHu3Ma. [lumeBapeHne Kak mpoLecc
KH3HEAEATEIbHOCTH | (dHu3MYecKoit W xummdecko o6paboTku numy. CHcTeMa NMUIIEBapUTENbHEIX OpraHoB. [IpeaynpexaeHne mAIIeBbIX

OTpaBieHU — OpromHOTo TH(a, TUIEHTEPUH, X0JEPEL. [ aCTPUT U UPPO3 MEYEHH KaK PE3yJIbTAaT BIIMAHNA KOOI U

HUKOTHHA Ha OpPraHu3M.

JlbIxaHue opraHu3MoB Kak CItoco0 noxyueHus snepruu. Opranbl ApixaHus. JKU3HEHHAs eMKOCTB JIeTKHX. TpeHupoBKa

OpraHoB JpixaHus. boe3HN opraHoB IbIXaHus ¥ X npoduiakruka. Kypenue xak ¢aktop pucka.

Jpmxenune. KoCTH, MBIIITIBL, CYXOXKHIHA — KOMIOHEHTHI OTIOPHO-ABHUIaTEJIbHOM CHCTEMbI. MBIILIIEYHEIE JBIKEHHA M HX

perymsaups. YTOMICHHE MBI IPU CTAaTHYECKOH 1 AuHaMudeckol pabote. U3MeHeHHe MBIILBI IPH TPSHUPOBKE,

TIOCNEACTBHA TUIIoAMHAMUH. [IpHYiHEl HAPYIIEHUS OCAHKH U Pa3BHTHUS MIIOCKOCTOTIHA.

BHyTpennss cpefia opraHu3Ma: KpoBb, TKAHEBas AKHAKOCTS, uM(pa. OcHoBHBIE (yHKIUU KpoBU. KpoBeHoCHas cucTeMa.

WiMMyHuUTET 1 MMMyHHas cucTema. bakTepun 1 BUpychl Kak NpyMKUHa MHOEKIHOHHBIX 3a00eBaHmiA.

HunusunyansHoe passurue opranusma. Ionosoe cospeBanue. MeHcTpyartmsa i no/unouus. OmiogoTBOpeHHE.

O6pazoBaHue u pa3sBUTHE 3apOABIIIA U ILIOa. BepEMEHHOCTD U POJibl, BiIMAHNME IICHXOaKTHBHAIX BEMIECTB (Tabaka,

AJIKOT0JIsI, HAPKOTHUKOB) HA Pa3BHTHE U 3[0POBbe uesioBeka. HacieIcCTBeHHBIE M BpOXKAEHHBIE 3a00IeBaHNs,

nepefaomuecs nojaossiM myteM: CITU]L, cubmwinc u ap.

Jlaboparopusie paboThl JlelicTBIE CIIOHBI HA KDaXMaJl .Y TOMJIEHHE IPH CTAaTUYECKON M AHHAMUYECKoM paboTe. 3




PaccmaTtpuBanme KPOBH UCJIOBCKa H JISTYIHKH NOJ MHKPOCKOIIOM.

TIpakTHYeckue 3aHATUS :

KontposbHbie paboThl 1

CamocrosTenbhas padota o0yyarommxcs 14
Tema 3.1. YestoBek n | Cozep:kaHue yueOHOTo MaTepuasia. UeroBek U OKpyXaromas cpea 12
oxkpyxawouiast cpeaa | IloHaTus 6uoreoneHo3a, IKOCUCTEMEI M OHOChEpEl. Y CTOMMHMBOCTD IKOCHCTEM.

BosaeiictBre axonorudeckux (axTopoB Ha OPraHu3M U€NIOBEKA U BIMAHHE JCATEILHOCTH Y€JI0BEKa Ha OKPYKAIOLIYIO

cpeny (A10XUMHKaThI, TPOMBIIUIEHHBIE OTXOIbl, palualii U APyrue 3arpA3HeHns). PannoHaibHOE

NPHPOJONONIb30BaHHE.

CamocTrosTenbHas padoTa 00yJaloMUXCs 6

JlabopaTopHsie paboThI

IpakTHYecKkHe 3aHATHS DKCKypcus. UeIoBEK U OKpykaromas cpeza 2

Hmoecosasa ammecmayus 8 popme. OUghhepenyupoeantoco 3a1ema 2

Bcezo no pasoeny 132

HUmoeo:

189




TEMbI PEOEPATOB, JOKJIAJOB, HHIUBUY AJIBHBIX [TPOEKTOB

Martepus, GOpMEI €€ JBIDKEHHS U CyIIECTBOBAHHS

INepsriii Pycckuii akanemuk M.B. JlomoHnocoB

HckyccTBO 1 Ipoliecce MO3HAHMUA.,

Ou3nka ¥ My3bIKaJIbHOE HCKYCCTBO.

IIBeToMy3BIKa.

®usnka B COBPEMEHHOM IHpKe.

Qusnyeckie METOAbl MCCIEHOBAaHMA NAaMATHMKOB HCTODHM, AapXUTEKTYPEI H TIPOM3BEJCHMI
HCKYCCTBA.

Hayuno-TexHIYecKuii Iporpecc H NpoGIeMbl 3KOIOTHH.

buoTexHoIOIMA ¥ FeHHAsA HIDKCHEPH — TexHoJornu X X1 Beka.

HanoTexHomorus kak NpUOPHTETHOE HaNpaBlICHHE Pa3BHTHSA HayKH M MpomM3BoicTBa B Poccuiickoit
®enepalay.

Oxpana OKpyxaroleil cpefibl 0T XUMUYECKOTO 3arpA3HECHHS.

PacTBOpEI BOKpYT Hac.

VYcTpaHeHHe JKeCTKOCTH BOABL Ha IPOMBIILIEHHBIX NIPEAIIPUATHAX.

Hcropus BOSHUKHOBEHHS U Pa3BUTHA OPraHWIECKOH XUMHH.

VYrneBojBl M X POIIb B JKUBOH NpHPOZE.

JKupsl kak MPONYKT MUTAHUS B XUMHYECKOE CHIPHE.

HexsaTka npoJoBoJIbCTBHA Kak riiobabHas npoblieMa YeoBeyecTBa U MyTH e€ pelleHHus.
CpencTpa THIHEHB! HA OCHOBE KHCIOPOICOAEPKAIIUX OPraHMdecKuX COeMHEHHIH.
CuHTeTHYECKHE MOIOIIHME CPEACTBA: JOCTOMHCTBA U HEOCTATKH.

Jebunur O6enka B NMIIECBBIX MNPOOYKTaX M €ro MpeofolieHHEe B paMKax II0OalbHOM
NPOJOBOJILCTBEHHOH! IPOrpaMMEL.

B.U. Bepranckuii u ero yyenue o 6uocdepe.

HcTopus U pa3BUTHE 3HaHHI O KITETKE.

Oxpyxatollias 4eJIoBeka Cpeia U ee KOMIOHEHTHI: pa3IngHbIe Barmmm Ha OfIHy npobieMy.
IMonynsuusa xak eINHALNA 6HONOrIYECKOH SBOIOIIH.

IMomynanus Kak 3K0J0ruueckas eIuHMIA.

CoBpeMeHHBIe B3IIABI Ha GHONIOrMIECKYIO SBONIOLHIO.

CoBpeMeHHBIE B3TTLAB Ha NPORCXOXKAEHHE YelIoBeKa: CTOJIKHOBEHHAE MHEHHMA.
CoBpeMEHHBIE METOABI MCCICHOBAaHMS KIETKH.

Cpenpl 0OUTaHKs OPraHU3MOB: IIPHYHHBI pa3Ho0Opasud



XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB VUEBHOM

AEATEJIbBHOCTU CTYJEHTOB

Conepxanne o6yuennsn

XapakTepHCTHKE OCHOBHBIX BH/IOB XedTEILHOCTH CTYACHTOB
(Ha ypoBHe yueGubix feicTBuii)

OU3HUKA

BeeneHue

Pa3surHe ciocoGHOCTEMN ACHO U TOYHO W3NIAraTh CBOM MBICIIH, JIOrHYe-
CKH 0GOCHOBBIBATh CBOIO TOYKY 3p€HHs, BOCHPHHUMATH M aHAITH3UPO-
BaTh MHEHMA COOECeIHUKOB, PU3HABAS MPaBO JPYTOTO 4€JI0BEKa Ha
HHOE MHEHHE.

IlpuBeneHHe MPUMEPOB BIMAHAS OTKPHITHMN B QHU3HKE Ha IPOrpecc

B TEXHHKE H TEXHOJIOTHH TIPOM3BOACTBA

Mexanuxa

KuneMatnka

O3HakoMIIEHHE CO crIoco6aMu ONMCaHHI MEXAHHYECKOTO IBHKEHHA,
OCHOBHOH 3ajiaycit MEXaHUKH,

Hzydenne oCHOBHBIX (H3HIECKUX BETMUHH KUHEMATHKH: IEpEMeEIIe-
HUS, CKOPOCTH, YCKOPCHHA.

HaGmopenne OTHOCHTENEHOCTH MEXaHUIECKOro ABIkenns. Dopmy-
JHpPOBaHME 3aKOHA CIJIOKEHUA CKOPOCTEH.

Hccenenopatue paBHOYCKOPEHHOTO NPAMOIHHEHHOTO ABHKCHHSA

(Ha mpumMepe CBoOOHOrO MAACHMA TEN) M PABHOMEPHOTO JBYOKCHUS
TeJIa N0 OKPYXKHOCTH.

INonuMaHHe CMBICTTAa OCHOBHBIX (DH3UYECKIX BETMUMH, XapaKTepH-
3YIONMX PAaBHOMEPHOE MBIDKEHUE TeJa N0 OKPYKHOCTH

Jlunamuka

TMoHvMaHKe CMBIC/IA TakuX (HU3HUECKUX MOZENeH, Kak MaTepHaTbHAsA
TOYKa, MHEPLHMAIBHAS CHCTEMA OTCUETA,

H3amepenne MacCH Tena palIMIHBIME ciocobaMu. M3Meperne cun
B3aHMOJICHCTBIA Tl BrrMucieHye 3HaUeHHS YCKOPEHHUS T 10 H3-
BECTHBIM 3HAYCHHUAM ACUCTBYIOHIMX CHJI H MAcC Tell.

YMeHue pa3nuyaTh CHITy TSDKECTH U Bec Tena. OOBACHEHNE U IPHBEAC-
HHE MPAMEPOB ABJICHHA HEBECOMOCTH.

[pumeHEHNE OCHOBHBIX MOHATHI, GOPMYIT M 3AKOHOB TUHAMUKH

K peIICHHUIO 3ama4
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IIpooonycenue mabnuyor

Coaepxanne o6ydyenns

XapaKkTepHCTHKA OCHOBHBIX BHJOB AeATE/IbHOCTH CTYAEHTOB
(Ha ypoBHe y4eOHbLIX AeHcTBHIT)

3aKOHBI COXpaHEHHA
B MEXaHHUKE

O6acHEHNE PEAKTHBHOTO NBHIKEHUA HAa OCHOBE 3aKOHA COXpaHeHUs
HMITyJIbca. [IpAMEHEH e 3aKOHa COXPAHEHHA HMITYJIbCA UL BRIIHCIIE-
HHS H3MCHEHHI CKOPOCTEH TEJI IIPH UX B3aUMOICHCTBHAX.
Brraucnenue paGoTsl CHIl B H3MEHEHNA KWHETHYECKON SHEPTHH Teja.
Berucnenye NoTeHIHANbHON SHEPIHH TeN B IPaBUTALHOHHOM IIOJTE.
XapakTepHCTHKA MPOM3BOAUTENEHOCTH MAIIMH H IBMraTenel ¢ uc-
TONb30BAHHEM MOHATHA MOIIHOCTH

OCHOBbL MONEKYNAPHOU huzuKU U MepMOOUHAMUKU

MonekynapHas ¢usuka

DopMynHpOBaHHE OCHOBHBIX MOJIOKEHUM MOJIEKYJIAPHO-
KHHETHYECKOH TeOpHH. BRINONHEHHE S5KCTIEpUMEHTOB, CITyKalllHX
060CHOBaHMEM MOJICKYIIPHO-KUHEeTHIeCKoM Teopuu. Habmonenne
6pOYHOBCKOTO ABIDKCHUSA U SABIICHUS Ou(dy3nn.

OnpeneneHre NapaMeTPOB BEIIECTBA B ra3006pa3sHOM COCTOSHHH

Ha OCHOBaHNH YPaBHEHHS COCTOAHHA MJICA/IBHOTO Ta3a.
IpencTapnenne B BuAe rpaduka H30XOPHOro, H306apHOTO M H30TEp-
MIYECKOTO NIPOLIECCOB. BEUHCIEH e CpeTHEH KHHETHYECKOH SHEPTHH
TEIUIOBOTO ABIKEHHUA MOJIEKY 110 U3BECTHOM TeMIIEpaType BEIEeCTRA.
H3MmepeHne BaKHOCTH BO3yXa

TepmonunamuKa

OKCTIEPHMEHTANIBHOE HCCIEAOBAHNE TEIUIOBBIX CBOMCTB BEILECTBA.
Pacuer KonHYECTBa TEILIOTEI, HEOOXOAUMOrO I OCYLIECTBICHHS
Tpoliecca MPEBpalieH)s BENIECTBA U3 OJJHOTO arperaTHOro COCTOSHUA
B JIPYTOE.

Pacuer u3MeHeHHs BHYTPCHHEH 3HepTHH Tel, paGoTel H EPENaHHOTO
KOJINYECTBA TEILIOTH HA OCHOBAHUH IEPBOTO 3aKOHA TEPMOAUHAMHKH.
OO6BACHEHHE MPUHIMIIOB ACHCTBHA TEIUIOBBIX MAIMH

OcHogvl 21eKkmpoOuHamuxu

OIeKTpOCTATHKA

BorHCiICHHE CHIT B3aUMOAEHCTBHA TOUEYHEIX JIEKTPUIECKUX 3aps-
J0B.

BrruucicHue HapSXKEHHOCTH U NOTEHLMANA JIEKTPHIECKOTO MO
OJIHOTO U HECKOJIBKHX TOUEYHBIX 3apsO0B.

H3mepeHne pa3sHOCTH IOTEHITHAJIOB.

TIpuBeneHre NPUMEPOB NPOBOAHHKOB, IUIIEKTPHKOB H KOHICHCATO-
poB.

HabmoneHue ABIeHN 3IEKTPOCTATHIECKON HHIYKLHH H SBIICHHUA
TIONIAPH3ALMH AU3ICKTPHKA, HAXOAAIIEroCs B YJIEKTPUIECKOM MOJTe

ITocTosHHBIN TOK

H3mepenne MOIIHOCTH JekTpudeckoro Toka. aMepenue JJIC u BHY-
TPEHHEr0 CONPOTHRJICHHS HCTOYHHKA TOKA.

C60p U UCTIEITaHUE MEKTPHIECKUX LIETel ¢ PaxTHYHEIM COSIMHEHHEM
NPOBOAHUKOB, PACUeT MX apaMeTpPoB

MarsuTHoe nojie

Ha6monenue AeHCTBHA MArHHTHOTO MOJIS Ha IPOBOJAHUK C TOKOM,
KapTHHOK MarHWTHBIX MOJICH.

dopMynHpoBaHUE MPaBHIIA JICBOM PYKH I ONpPEAESICHNs HAlpaBJie-
HUA CHIHI AMIIEpa.

Brraucnenude cui, ASHCTBYIOIHMX Ha MPOBOJHUK C TOKOM B MarHHTHOM
nosie, 00pICHEHNE NPHHLMIIA JeCTBHA 3IEKTPOIBUIATEA.
Hccnenosanue aBlIeHUs SJIEKTPOMArHUTHON MHAYKIMH

Konebanua u sonnvt

MexaHuueckue koJieba-
HHA ¥ BOJIHBI

TMpusenenne npuMepoB KojiebaTenbHbIX ABrkeHuit. UccnenoBanue
3aBHCHMOCTH TiepHoAa KoneGaHuii MaTeMaTHYECKOr0 MasTHHKA OT ero
JUTMHE], MacChl U aMIUTUTY/Ibi KoNeGanuit. OTpesieNieHHe YCKOPEHHS
cBOGOHOrO NaficHHA C HOMOIIBIO MATEMAaTHYECKOTO MasTHHKA.
Hab6monenue xoneGanuii 3sydaimero tena. [IpuseneHne 3naueHus
CKOPOCTH pacTpoCTpaHeHUd 3BYKa B Pa3iiMUHBIX cpeax.

VMeHHe 0GBACHATE UCTIONB30BaHME YIIFTPa3ByKa B MEIMIIHHE
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Ilpodonxcernue mabnuys

Coaepxanne obyyenusn

XapaKTepHCTHKA OCHOBHBIX BHIOB AeATEILHOCTH CTYACHTOB
(ua ypoBHe yuebHbIx neiicTBRI)

DNEeKTPOMarHUTHBIC
KoJieOaHHA B BOJTHBI

Ha6mozieHvie OCHMILIOrpaMM rapMOHWYECKHX KoNeGaHuii CHITBI TOKA
B LEMH.

O6BacHEHHE NPEBpAIieHNs SHEPTHH B HACAHHOM KoJleGaTelIbHOM
KOHTYpe.

Hzydenue ycrpoiicTBa 4 npuHUMNa gelicrBrs Tpancdopmaropa.
AHaJIM3 CXEMBI I€peaauH 1EKTPOIHEPryH Ha GONBLINE PaCCTOAHHS.
TIpuBencHre MPAMEPOB BUZIOB PAMOCBA3H. 3HAKOMCTBO C YCTpOii-
CTBAaMH, BXOJAIIHMH B CHCTEMY PAHOCBA3H.

O6cyxueHue ocobeHHOCTEH pacnpoCTpaHeHus paguoBOIH

CBeTOBEIE BOJIHEI

[TpuMeHeHuE Ha MPAKTHKE 3aKOHOB OTPaX(CHHA M NPEITOMIICHHA CBETa MPH
petneHuM 3anad. Habmoaenue spieHns qudpakuuy U AUCIEPCHH CBETA.
YMeHHe CTPOHTH H300pakeHHs MPEAMETOB, AaBaeMble JTHH3aMH. Pac-

YeT ONTHYECKON CHIIBI IMH3EI

Onemenmur keaumoeol gusuxu

KeanTOBBIE CBOMCTBA
CBeTa

HabmozeHue gotoanexrprueckoro 3¢ dexra. Pacuer MakCHMaNbHOR
KHUHETHYECKOM 3HEPT UM 3JIEKTPOHOB 1pH GoToaddexre

®uszuka atoMa DopMynupoBaHnAe noctyiaartoB bopa. HabmoaeHue THHEHYaTOrO
H HEMPEPLIBHOTO CIIEKTPOB.
Pacuer 9acTOTHI H ANMHAL BOJTHBI HCIYCKAEMOTO CBETa MPH MEPEX0e
aTOMa U3 OJJHOTO CTallMOHAPHOTO COCTOAHUA B Ipyroe.
O6BsicHeHHe MpHHLIMTIA geficTBYA Jasepa
®uzpka aTOMHOTrO Aapa Ha6mozenue TpekoB ansda-dactau B kaMepe Bunbcona. Perucrpa-
U 3NEMEHTapHBIX IHA ANEPHBIX HATYYCHHH ¢ MOMOMIBIO cueTdrKa I eiirepa.
YaCTHI] Pacuer sHepruu CBA3M aTOMHBIX SAEP.

[NoHMMaHKe EHHOCTH HAYYHOTO MO3HAHKS MHpa He Boobuie WA ye-
JIOBEUECTBA B LIEJIOM, a IjIA KAKIOr0 00YJAIMIErocs IMYHO, IEHHOCTH
OBJIAZIEHUA METOAOM Hay9THOTO IO3HAHMS IS IOCTIDKEHHS ycnexa

B 0GOM BUIE IPaKTUYECKOMN AeSTeMEHOCTH

Bcenennas u ee 36onoyus

CrpoeHHE U pasBUTHE
Bcesnennoi

Ob6BpacHeHHEe MoJleNH paciaupsiomeiics BeenenHo#

ITpoucxoxaeHHe
CosTHeTHO#H CUCTEMBI

Ha6bmonenue 3pe3n, JIynsl U muianer B Teneckon. HaGmoaeuue coir-
HEYHBIX MATEH ¢ NIOMOIIBIO TeecKona

XuMuA
Beeaenve PackpriTHe BKJIaJa XMUMHYECKOH KAPTHHEI MHpPa B €AUHYIO
€CTECTBEHHO-HAY4HYIO KapTHHY MHDpa.
XapakTepHUCTHKA XHMHH KaK NPOU3BOJUTEIHHOM CHIIBI OOIIECTRA
BaxHe#mmue Xxumuge- VMeHue AaTh OupeAeicHHe ¥ ONEPUPORATE CIEAYIOMMMH XUMAFECKAMHI

CKHEC TTOHATHA

MOHATHAMH: «BEHNIECTBOY, «XMMHUYECKHI MEMEHTY, KaTOMY, «MONEKY-
J1a», «COTHOCHTEIIbHEIEC aTOMHAsA H MOJIEKYJ/IApHas MaCChD», KHOHY, «aJl-
JOTPOIAT), KAOTOMBD), KXMMHYECKAA CBA3DY, «INEKTPOOTPHLIATENb-
HOCTb», «BAICHTHOCTBY, CTENEHb OKHCIEHHA», «MOJBY, «MOJIAPHAsL
Macca», (MOJIAPHBIH 06bEM ra3006pazHEIX BEHIECTRY, BELIECTBA MOJIe-
KYJIAPHOTO H HEMONEKYIAPHOI'O CTPOCHUS?, KPACTBOPBIY, «3ICKTPOIUT
U HESJIEKTPONUTY, (ANEKTPOIHTHIECKAS JUCCOLMALMA», (OKHCIUTEND

H BOCCTAHOBHTEJEY, KOKHCICHHE H BOCCTaHOBJICHHEY, «CKOPOCTh XHMMH-
YECKOM peakuum», «XUMHICCKOE PABHOBECHEY, (YTIEPONHBIN CKENET,
«(yHKIMOHATIEHAA FPYIINAY», KH30MEPHS»

OCHOBHBI€E 33aKOHBI
XUMHH

DopMyIHpOBaHHE 3aKOHOB COXPAHEHHA MAcChl BEILECTB M NMOCTOAH-
CTBa COCTaBa BEIIECTB. Y CTAHOBIIEHHE MPUIMHHO-CJIEACTBEHHOMN CBA3H
MEKAY COAEpKaHHEM 3THX 3aKOHOB H HamMcaHHEM XHMHYECKHX (hop-
MYJI ¥ yPaBHEHHH.
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Tpooonoicenue mabauyvr

Conepxanne ofyuennn

XapaKTepHCTHKA OCHOBHHX BH0B A€ATeJIbHOCTH CTYAEHTOB
(Ha ypoBae yueGHbIX AelicTBHI)

Packprrtre pusngeckoro cMeicna cumpouky Iepuomrdeckoii Tabmm-
LBl XMMHYECKHX 1eMeHTOB JI.M . MeHnieneesa (HOMepOB 371eMeHTa,
TIEpPHOJa, TPYIINBL) H YCTAHOBJIEHHE MPHIUHHO-CIIEICTBEHHOH CBA3M
MEXIY CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSMH H3MEHEHHA CBOMCTB
3JIEMEHTOB H 06Pa30BaHHBIX MMH BEIIESCTB B IEPHOAAX M IPYMIax.
XapakTepHCTHKA 3EMEHTOB MAJILIX IIEPHOAOB MO X MOJIOKEHHIO B
Tlepuonuueckoit cucteMe .. Menneneesa

OCHOBHEBIE TEOPHH
XHMHH

VcTaHOBICHHE 3aBHCHMOCTH CBOHCTB XMMIUYECKHX BEHIECTB OT CTPOE-
HHA aTOMOB 06pa3yIoMKX HX XHMHYECKHX JJIEMEHTOB.
XapaxTepHCTHKa BOXXHCHHINX THIIOB XMMHYECKHX CBA3€# H OTHOCH-
TEAbHOCTH 3T0H TUNOIOrHH. OOBACHEHHE 3aBUCHMOCTH CBOMHCTB
BEIUECTB OT HX COCTABA M CTPOCHHA KPUCTAILTHYECKUX PEIIETOK.
DopMynUpOBaHHE OCHOBHBIX MOJIOXKEHH TEOPHH JIEKTPOTUTHYE-
CKOM TUCCONMANMHN M XapaKTepUCTHKA B CBETE ITOH TEOPUM CBOHCTB
OCHOBHBIX KJIaCCOB HEOPTaHUYECKHX COSIMHEHMIE.

DopMyaupOBaHHE OCHOBHEIX ITOJIOXKEHMMN TEOPHH XMMHIECKOrO CTPOe-
HHA OPraHMYECKUX COCAMHECHHI M XapaKTEpUCTHKA B CBETE 3TOM Teo-
PHH CBOMCTB BaKHEHIINX NPEACTaBHTENEH OCHOBHBIX KJIACCOB
OPraHUYeCKHUX COSAUHEHHH

Baxwueiiime Bemniecrsa
M MaTepHaIbl

XapakTepHCTHKa CTPOCHHA aTOMOB M KPHCTa/UIOB M Ha 3TOM OCHOBE —
o0mwx PU3HIECKHUX H XHMHUYECKAX CBONCTE METAIUIOB H HEMETAILIOB.
XapaKTepHCTHKa COCTaBa, CTPOCHHS, CBOHCTB, MOJIy9C€HHA U NIpHUMe-
HEHHE BaKHEHIINX HEMETAIUIOB.

XapakTepHCTHKa COCTaBa, CTPOCHHA ¥ OOLIMX CBOKCTE BaXKHEHUIIMX
KJIaCCOB HEOPraHUYECKHX COCIUHECHMIA.

Onucanue COCTaBa ¥ CBONCTB BKHEHINHX NpeACTaBUTENeH OpraHu-
YECKHX COCIHHCHMIA: METAHONA U 3TAHOJA, CJIOXKHBIX 3(HPOB, KUPOB,
MBUJ1, KapOOHOBBIX KHCIOT (YKCYCHOM KHCIOTEY), MOHOCAXApHIOB
(rmoko3sl), AMCaxapyIoB (Caxapo3sl), MOJIHCAXApUAOB (Kpaxmana

H IEJLNOJI03bI), aMHHOKHCIIOT, G€MKOB, HCKYCCTBEHHBIX ¥ CHHTETHYE-
CKMX NIOJTHMEPOB

XuMHUIECKHH A3bIK
H CHMBOJIMKa

HcnonssoBanue B yaeOHOI H MpodeCCHOHATLHOM AEATENBEHOCTH
XMMHYECKHX TEPMHHOB ¥ CUMBOJIHKH.

HazpiBaHHe H3ydeHHBIX BEMECTB 110 TPUBHAIBHOM WIN MeKAyHapOa-
HOH HOMEHKIIAType H OTPAKEHHE COCTABA 3THX COEIHHEHHH C MOMO-
B0 XMMHYIECKUX dopMyI.

OrpaxkeHHE XMMHIECKHX MPOIECCOB C IOMOIIBIO YPaBHEHHH XHMHYe-
CKHX peakiMi

XuMUdeCKHE peakiuy O6BACHEHHE CYITHOCTH XUMHYECKUX mponeccoB. Knaccudukanms
XAMHYECKUX PeaKiuii o pa3muyHbIM NPU3HAKAM

XuMH4ecKuil dKcrepu- BoImonHeHHE XHMHYECKOrO 3KCIIEPHMERTA B ITOJTHOM COOTBETCTBHH

MEHT € MPaBWIAMHU TEXHHKH 0€30MacHOCTH.

Ha6mopeHue, pukcHpoBaHKE H OMHCAHHE PE3YIIETATOB MPOBEACHHOTO
IKCTIEPUMEHTA

Xumuaeckas uHoOp-
Marus

IIpoBeaeHue caMOCTOSTENHLHOIO MIOUCKA XUMKYECKOH HH(pOpMaLH

¢ HCHONB30BaHHEM PA3IMIHBIX HCTOYHHKOB (HAYYHO-TOMYJISPHBIX
H3/IaHui, KOMITBIOTEPHEIX 6a3 MaHHBIX, pecypcor UuTepuera); uc-
TOJIE30BaHHE KOMITHIOTEPHBIX TEXHONMOTHM 11 06paboTKK U nepenadu
XUMHYecKOH HHGOpMALKH U e€ IPEACTABICHUA B PA3IMIHBIX opMax

[Mpodunsnoe 1 podec-
CHOHAJIbHO 3HA9UMOE
COJIEpKAHME

OGBACHEHNE XMMIIECKUX ABICHU, TPOUCXOAAINMX B IpApoae, 65Ty
¥ Ha MPOM3BOJCTBRE.

CobnroneHue MpaBul IKONOrM9E€CKH IPaMOTHOTO TIOBENECHUS B OKPY-
Karouie# cpene. )
OlieHKka BIUAHAA XUMAYECKOTO 3arpA3HEHUS OKPY>KAloMIe Cpebl

Ha OPraHU3M 4enoBeka ¥ APYIHe KHUBbI€ OpraHH3MBI.
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Oxonuanue mabnuybl

Xapam‘epnc'r HKa OCHOBHbLIX BHJI0B A¢ATE/IbHOCTH CTYACHTOB

Coneprkanue o6yenus (ua ypoBHe y4eGuuix AeHicrBHii)

Co6moncHre npasun 6e300acHOrO 00paleH#s ¢ FOPIOYUMH M TOKCHY-
HBIMH BEUIECTBAMH, J1a6OPaTOPHLIM 000pYHOBaHHEM.

Kpurndeckas olicHka AOCTOBEPHOCTH XUMU4ecKkoi uHpopmaru,
NOCTYTIAOLIEl M3 Pa3HBIX HCTOYHHKOB

BHAOJIOTr s

Buosnorus — COBOKyII- 3HaKOMCTBO ¢ OOBEKTAMH W3ydeHHA OHOJIOTHH.

HOCTB HAaYK O )XHBOH BrispiieHHEe PoaH GHONOTHH B (JOPMHPOBAHHYN COBPEMEHHOM
npupoze. Meroas! €CTECTBEHHO-HAYYHO! KaPTHHEI MHPA M NPAaKTHYECKON AECATENPHOCTH
Hay4YyHOIO NO3HAHHS mopei

B GHOJIOTHH

Knerka 3HAKOMCTBO C KJIETOIHOH TeOpHel CTPOSHNA OPTaHHU3MOB.
INoy4aeHune npeCTaBIEHHA O POH OPraHHYECKUX H HEOPTaHWYECKUX
BEIECTB B KIIETKE.

3HaHME CTPOESHHA KIIETOK MO pe3yiibraraM paboThi CO CBETOBLIM
MHKPOCKONOM.

‘YMeHHEe ONUCHIBATE MHKPOIIpEnapaThl KIEeTOK pacTeHHil. YMeHHe
CpaBHHMBATE CTPOCHHUE KIIETOK PacTEHMH ¥ )KHBOTHBIX IO TOTOBBIM
MHKpOIpenapaTaM

Opranusm 3HaHHME OCHOBHBIX CNIOCOOOB pa3sMHOKEHHUs OpraHH3MOB, CTafii OHTO-
reHesa Ha MpUMepe J9eNoBexa.

3HaHWE NPHUYHH, BHISBIBAIOUIMX HapyLICHHS B Pa3BUTHH OPraHA3MOB.
YMeHHE N0NB30BaTECA FEHETHUECKOH TEpMHUHOJIOTHEYN H CHMBOJIMKO#H,
pelaTs npocTeAmne reHETHYECKHE 3a1auH.

3HaHMe 0cOGEHHOCTEl HACIEeACTBEHHON H HEHACIEICTBEHHOM H3MEeH-
YHUBOCTH U HX OHONIOrHYECKOH POIH B SBOJIOLNH XHBOTO

Bun VMeHHE aHANHAUPOBATH U OLIEHUBATH PaslIMYHbIC THIIOTE3bI MPOKC-
XO>KACHHA JKH3HM Ha 3eMiic.

YMeHHe MpoBOAMTE ONHMCaHue ocobeit 0aHOTo BHAA 110 Mopgosoriie-
CKOMY KPHTEDHIO.

Pa3puTHE CIOCOOHOCTEH ACHO ¥ TOYHO M3NIATaTh CBOH MBICITH, JIOTHYE-
cKkM 060CHOBBIBATE CBOIO TOYKY 3pPEHMS, BOCHIPUHAMATE H aHATH3HPO-
BaTh MHEHHA COOECEXHUKOB, IPH3HABAd PABO JAPYroro 4eJiOBeKa Ha
HMHOE MHEHHE.

VMeHHe OKa3bIBaTh pOACTBO YeJIOBEKa H MITEKOMUTAIOIIHX,
O6IIHOCTS U PaBEHCTBO 4ENOBEYECKIX pac

OKOCHCTEMBI 3HanHAe OCHOBHBIX IKOJIOrHIECKUX HAKTOPOB M MX BIMSAHHUA HA Opra-
HHM3MEL

3HaHUE OTIMYHTEILHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arpo3KOCHCTEM.

TlomyueHue npencTaBieHHs O CXEME HKOCHCTEMEI Ha IIpUMeEpe
6uocdepsr.

JieMoHCTpalus YMEeHHs NIOCTaHOBKH Helieli AeqTeIbHOCTH, ITaHupO-
BaHME COGCTBEHHOM NEATENBHOCTH UTA JOCTHKEHHA [TOCTaBIEHHBIX
Hejsiel, NpeABUICHAS BO3MOXKHBIX pe3yJIbTaTOB STUX AeHCTBHIA, opra-
HH3aUMK CAMOKOHTPOSA H OLIEHKM MONYyYEHHbIX Pe3ysibTaToB.
OG6yueHHe COOMONCHUIO IPABHIT NIOBEICHAS B IPUPOJIE, OepexHOMy
OTHOIIEHHIO Kk GHOJIOTHYECKHM OOBEKTaM (PaCTEeHHAM H )KMBOTHBIM
U UX coo0LIeCTBaM) H UX OXpaHe




VYEBHO-METOJUYECKOE U MATEPUAJIbHO-TEXHAYECKOE
OBECIIEYEHME ITPOI' PAMMBI VUEBHO JUCLIUTIMHEI
«ECTECTBO3HAHUE»

OcBoeHne mporpaMmsl yueOHON AMCIMIUIMEBL «ECTeCTBO3HaHME» INpEANONaracT Halu4de B
npodeccHoHaTbHOR 06pa3oBaTe/IbHOM OpraHW3alMy, peanu3yrolell 00pa3oBaTeNbHYIO NpOrpamMmy
cpeaHero ofuiero obpazopaHus B mpegenax ocsoenuss OITOIT CIIO Ha 6ase OCHOBHOroO 06Iero
obpa3oBaHns, yieOHbIX KaOHHETOB 1O (U3MKE, XHUMHHU, GHONOIHH, B KOTOPHIX HMEETCH BO3IMOXHOCTh
obecneunts cBOOCOAHLIH Aoctyn B HHTepHer BO BpeMd yueOHOIO 3aHSTHA M B NEpHOA BHeyueGHOM
JeSTebHOCTH 00yJaromuxcs.

B cocTaB kaGHHeTOB 110 QU3HKe, XMMUH, OGHOJIOTHH BXOAT J1aGopaTopHy ¢ N1abOpaHTCKOM KOMHATOM.

ITomemenna xaObuHETOB (H3MKH, XAMHH W OHONOTMH JODKHBI YHOBJIETBOPATH TpeGoBaHMAM
CaHUTapHO-3MH/IeMHUOJIOTHYECKUX MpaBui ¥ HopMaTuBoB (CaullnH 2.4.2 Ne 178-02)

H OBITh OCHAILEHBI THIOBEIM 00OpYZOBaHMEM, YKa3aHHBIM B HACTOAINMX TpeGOBaHMAX, B TOM dHCIE
Crenuann3dpoBaHHOM ydeOHON MebGenbio U cpelcTBaMH O0ydeHHS, JOCTATOYHBIMH NS BBITIOJHEHHS
TpeOoBaHui K YPOBHIO IOATOTOBKH 00ydalolmuxcs .

B xabuHeTax JO/DKHO OBITH MyJIbTHMeIWiHOE 00OpYyIOBaHHE, IOCPEICTBOM KOTOPOTO YYaCTHHMKH
06pa3oBaTelbHOIO MPOolecca MOTYT NPOCMATPHUBATh BH3YaIbHYI0 MH(pOpMALHIO 10 (H3HKE, CO3AaBaTh
Tpe3eHTAaliH, BHACOMATEPHANIBI | T.1I.

B cocTaB y4e6HO-MeTOAUYECKOTO H MaTEPHATLHO-TEXHWYECKOTO 0beceueH s POrpaMMbl yueOHoM
IucUUuTHEB! «ECTeCTBO3HAHKE) BXOIAT:

*s MHOTO(YHKIMOHANLHEIN KOMILIEKC IpeToaBaTeis;

s HarfaaHbIe N0cO6Hs (KOMIUIEKTH! YUeOHBIX TAaONMII, 1aKaTOB, MOPTPETHI BHIJAOLIMXCSA YYEHEIX B

001acTH ecTeCTBO3HAHMA U T.1L);
*s HH(OPMANHOHHO-KOMMYHHKAIHOHHEIE CPEACTRA;
e 3KpaHHO-3BYKOBbIE TOCOOHS;
*s KOMIUIEKT 3JeKTPOCHa0KeHNs KaGHHETOB;
*s TeXHHYECKHe CPeACTBa 00yIeHHs;
*s JIEMOHCTpaUHOHHOE 06opyAoBaHue (00Iero Ha3HaYeHUs M TeMaTHIeCKue HaGOopsI);
*+ nabopaTopHOoe 06opynoBaHue (00lIero Ha3sHaYeHHWS M TeMaTHueckue HAGOpHI, B TOM YHCIE I
[IOCTAHOBKH JEMOHCTPAHOHHOTO B Y4EHHIEeCKOTO SKCTIEPHMEHTA, PEAKTHBEL);

*s CTaTHYECKHME, IMHAMHUYECKHE, [EMOHCTPAMOHHBIE W pa3daTodHble MOAENH, BKIOYast
HaTypajlbHble OOBEKTEL;

s BCIIOMOTATeJILHOE 000PYAOBAHHE;

s KOMIUTEKT TEXHWYECKOW JIOKyMeHTAlUMHd, B TOM YHCNEe MAClOpTa Ha CpeAcTea OO0ydeHus,
HHCTPYKLUH IO X UCTIOIB30BAHMIO U TEXHHKE 0e30macHOCTH;

s OHONHOTEUHEIH GOHI.

B Oubmuoreunsit ¢oHZ BxOmAT y4eOHHMKH, YydeGHO-MeToAmMueckHe KoMILiekTel (YMK),
obecneunBatolmue OCBOeHME Y4eOHOM IMCLUMILIMHBI «ECTecTBO3HaHWE», PEKOMEHZOBaHHEIE HIH
JONMyLIeHHblE Jf HCIONB3OBaHHA B IPOGECCHOHANBHBIX 00pa30BaTENBHBIX  OpraHU3alusX,
peannsyomnx 06pa3oBaTellbHyI0 IpOrpaMMy CpelHEro obllero oOpa3oBaHMi B NpefeNiax OCBOEHHA
OTTOI1 CIIO Ha Ga3se ocHOBHOTO 061ero 06pa3oBaHus.

BubnnoreuHbf (GoHI MOXeT ObITh HONONHEH (M3MYECKUMH SHUMKIONEAWSIMH, aTiiacamd,
CJIOBapsMH, CIpPaBOYHMKaMH 10 (¢u3UKe, XUMHH, OHONOIWHM, HayyHOH H HAayYHO-TIONMYNAPHOU
JIUTEPATypOH €CTECTBEHHO-HAYYHOT'O COEPIKaHUA.

B mponiecce ocBoeHMs nporpaMMbl y3eOHOH IucIMIIMHBL «ECTECTBO3HAHME» CTYAEHTHI JOJKHEI
HAMEeTb BO3MOXKHOCTh ZIOCTYNA K JMEKTPOHHBIM y4eOHBIM MaTepHaiaM [0 eCTECTBO3HAHWIO, BKITIOYas
¢usuky, xuMHio, 6UONOTMIO, MMEIOIHAMCA B CBOOOIHOM docTyme B ceTH HMurepHET (3MeKTpOHHBIM
KHHI'aM, MMPaKTHKyMaM, TectaM, MatepranaM EI'D u ap.)".

' Micsmo Mumnwcrepctea o6pasosanus 1 Haykd P® or 24.11.2011 Ne MI-1552/03 «O6 ocHamenu® 06meo6pa3oBaTelbHbIX
yapexaeHuii y9eOH M 1 y3€6H0-1260paTOPHEIM 060Dy AOBaHAEMY.
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