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54.02.01. {u3zaiin (1o oTpacisim) o mporpamme 6a3oBoi MOATOTOBKU



HHOACHUTEJIBbHASA 3AIINCKA

PaGouass mporpamma naucuuruinHbl «EcTecTBO3HAHUE) COCTaBjiecHa Ha OCHOBE
npuMepHoit nporpammel  (aBTopsl: I1. M. Camoiinenko, nmpodeccop xadenpsl «Pusukay OPIOY
BIIO «MI'YTY um. K. I'. Pazymockoroy, O. C. I'abpuensis, npodeccop kadeapsl eCTeCTBEHHO-
HKOJIOTHYECKOro oOpa3oBaHus [lemarormueckoil akajeMuM MOCIEIUIUIOMHOTO 0Opa3oBaHUs;
[1.M. CkBop1oB, J0LEHT Kadeapbl METOAUKU OO0y4deHHs] Onosiorud MOCKOBCKOIO MHCTHUTYTa
OTKpBITOTO 00Opa3oBaHusi) ¢ y4€roM  pexoMmeHgauuii DenepanbHOr0 rocyIapCTBEHHOTO
ABTOHOMHOTO yupexacHus «®DenepalbHbli HMHCTUTYT pa3BuTUa oOpaszoBanms» (DPIAY
«D®HPOy») B KauecTBe MPUMEPHOIN MPOTpaMMBbI JJIsl pealin3alliid OCHOBHOW MpPoQecCHOHATBHON
oOpa3zoBatenbHoil nporpamMbl CIIO Ha 6a3e oCHOBHOrO 0O0IIero 0Opa3oBaHUs C IMOJYYEHHUEM
cpenHero obrmiero oopazoBanus, mMpoTokod Ne 3 ot 21 urons 2015 r. PeructpannoHHsiii HoMep
peuen3uu 374 ot 23 utosig 2015 r. ®I'AY «OUPO»

[Tporpamma pa3paborana Ha ocHOBe TpeboBanuii @I'OC cpemnero odmero oopa3oBanws,
NPEIbSABISEMBIX K CTPYKType, COJEP>KaHUIO U pe3yJabTaTaM OCBOCHHS YUEOHON AMCIUIIMHBI
«EcrecTBO3HaHUE», B COOTBETCTBMM C PeKOMEHIalMsAMU 110 OpraHU3alMy MOTYYEHUs CPEIHETO
obOmero oOpa3oBaHus B TMpeAeliax OCBOEHHUS O00pa3OBaTENbHBIX MPOTPaAaMM  CPETHETO
npodeCcCHOHAIBHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOrO 0OIIEro oOpa3oBaHUS C YYETOM
TpeOoBaHuil (enepanbHBIX TOCYIapCTBEHHBIX 0OOpa30BATENIbHBIX CTAHIAPTOB M MOJydaeMoun
CIELUATLHOCTH CPeTHEro MpodhecCHOHATHLHOTO 00pa30BaHuUs.

Conepsxanne mporpammbl «EcTecTBO3HAHME» HAINPABIECHO HA JIOCTHUKEHUE CIIETYIOIINX
meJie:

* OCBOCHHME 3HAHUN O COBPEMEHHON €CTEeCTBEHHO-HAYYHOW KapTHHE MHpa M METO/ax
€CTeCTBEHHBIX HAayK; 3HAKOMCTBO C HauOolee BaXHBIMU UACSIMH M JOCTHXKEHUSMU
€CTECTBO3HAHMS, OKa3aBIIMMHU OIPEACIIAIONICe BIUSHIE HA Pa3BUTHE TEXHUKU U TEXHOJOTHUIA;

* OBIIQJICHHE YMEHHUSMHU MPUMEHSTH TMOJIYYCHHbIE 3HAHUA N7 OOBSCHEHUS SBICHUN
OKPY’KaIOIIET0 MHPA, BOCHPHUATHS MH(GOPMAIIUH €CTECTBEHHO-HAYYHOTO M MPOQPECCHOHAIBHO
3HAQUMMOTO COJIEP’KaHUs; Ppa3BUTHE HHTEJUICKTYAIbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTUYECKOTO MBIIUICHUS B XOJE MPOBEICHUS MPOCTEHIITNX HCCIECIOBAHUM, aHAIN3a SBJIICHUM,
BOCTIPUATHS U MHTEPIPETAIIUU €CTECTBEHHO-HAYYHON NH(OpMAIUH;

* BOCHUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTU TO3HAHUS 3aKOHHOW TPUPOABI U
MCIIONIb30BaHUsl JOCTHKCHUN €CTECTBEHHBIX HAyK AJI PAa3BUTHUS IUBUIM3AIMH U MOBBIIICHUS
KavyecTBa KHU3HU,

* MPUMEHEHHE eCTECTBEHHO-HAYyYHBIX 3HAHUU B MPOPECCHOHATHHON AEATEILHOCTH U
MOBCETHEBHON JKM3HU JUIsl oOecreueHruss Oe30MacHOCTH KU3HENEATETbHOCTH; TPAaMOTHOTO
WCIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 310POBbS, OKPYXKAIOIIEH CPe/Ibl.

B mporpamMmmy BKIIIOUEHO conep:kaHUE, HAMpaBJICHHOE Ha (OPMHUPOBAHHE Y CTYJICHTOB
KOMIIETECHIIMHI, HeoOXoauMEBIX s kauecTBeHHOro ocBoeHuss OITOIT CIIO na 6a3e 0CHOBHOIO
o0miero o6pa3oBaHusl ¢ MOJYYEHHUEM CPEJHEro oOIIero 00pa30BaHuUs; MPOrPAMMBI MOJATOTOBKU
CIIELUATTUCTOB CPEJTHETO 3BEHA.

OBILIA ST XAPAKTEPUCTUKA YUEBHOM JUCHUTUINHBI «kECTECTBO3HAHUE»

EcrecTBO3HaHnme — Hayka O SBJICHHMSX U 3akoHax mpupoasl. CoBpeMeHHOE
€CTECTBO3HAHME BKJIIOYAET MHOKECTBO €CTECTBEHHO-HAYyYHBIX OTpacjeil, 13 KOTOpbIX Hauboiee
BaXHBIMU SIBJISIFOTCS (pru3uka, xumusi u ouonorusi. OHO OXBaThIBAET IMIUPOKUI CIIEKTP BOMPOCOB
0 pa3zHOOOpPa3HBIX CBOMCTBaX OOBEKTOB MPUPOJIbL, KOTOPHIE MOXKHO paccMaTpUBaTh Kak €AMHOE
1EeN0€.

EctecTBeHHO-Hay4YHbIE 3HAHMS, OCHOBAaHHbIE Ha HHMX TEXHOJOTHUH (DOPMUPYIOT HOBBIN
oOpa3 ku3HU. BbICOKOOOpa30OBaHHBIA HYETOBEK HE MOXET JIUCTAHIIMPOBATHCS  OT



(byHIaMEHTANbHBIX 3HAHUH 00 OKpPYKAalOIIeM MHpE, HE PHCKYS OKa3aThCsl OECIIOMOIIHBIM B
npodeccuoHanbHOM AesTenbHOCTU. J[I000o€ TepCreKTUBHOE HAalpaBlIeHUE JeATeIbHOCTU
YeJoBEeKa MPSMO WM KOCBEHHO CBS3aHO C HOBOW MaTepualbHOM 0a30ii W HOBBIMH
TEXHOJIOTHSIMH, U 3HaHHE UX €CTECTBEHHO-HAYYHOU CYIIHOCTH — 3aKOH yCIIeXa.

EcrectBo3HaHue —  HeoTbeMJIEMAas  COCTABIISIOIIAs  KYJIbTYPBL:  ONpENEIss
MHUPOBO33pEHUE YEJOBEKa, OHO IMPOHUKAET W B TYMaHUTApHYIO cdepy, U B OOILIECCTBEHHYIO
KHU3Hb.

PanvioHaneHbBI  €CTECTBEHHO-HAYYHBIM  METOJ, CGHOPMHPOBABIIMKUCSI B  paMKax
€CTeCTBEHHBIX HayK, 00pa3yeT eCTECTBEHHO-HAayYyHYyl0 KapTUHYy MHpa, HEKoe 00pa3Ho-
dunocodckroe 00001IeHNE HAYIHBIX 3HAHUM.

OCHOBY ecTeCTBO3HAHHS TNpEACTaBIsIeT (U3MKa — HayKa O MPHPOJE, H3Yydaromas
HaubOosee BaKHbIC SIBICHHSA, 3aKOHbl M CBOWCTBa MaTepuanbHoro wmupa. B ¢dusuke
YCTaHABIIMBAIOTCS YHUBEPCAJIbHBIE 3aKOHBI, CIPABEIMBOCTH KOTOPHIX IOATBEPKAAETCA HE
TOJIbKO B 3€MHBIX YCJOBHSIX M B OKOJIO3€MHBIX IPOCTPaHCTBaxX, HO U BO Bcell Bcenennoil. B
ATOM 3aKJIFOYAETCS OJIMH U3 CYIIECTBEHHBIX MPU3HAKOB (PU3HMKH KaK (PyHIaMEHTAIbHON HAYKH.

®du3uka 3aHUMAET 0CO00€ MECTO CpEelIM ECTECTBEHHBIX HAyK, MO3ITOMY €€ IPHUHSITO
CUMTATh JIMJIEPOM E€CTECTBO3HAHMUSI.

EctecTBo3HaHME Kak HayKa O SIBICHUSAX U 3aKOHAX MPUPOJbI BKIIOYAET TaKXKe OJHY W3
BAKHEUILINX OTPACIIEN — XUMHUIO.

XuMuss — Hayka O BeIIeCTBaX, HX COCTaBe, CTPOCHHH, CBOMCTBaxX, mpoleccax
IIPEBpALIEHMs], MCIONb30BAaHUM 3aKOHOB XMMHMU B IPAKTHUUYECKOH MAESITEIbHOCTU JIIOJCH, B
CO3/IaHUH HOBBIX MATEPHUAJIOB.

buonoruss — cocraBHas yacTb €CTECTBO3HAHMs. JTO Hayka O >XMBOW mpupoje. OHa
U3y4aeT paCTUTENbHBIH, KUBOTHBIH MUD M YEJIOBEKA, UCIOJIb3Ysl KaKk COOCTBEHHBIE METObI, TaK
U METOJBl JAPYrUX HAayK, B YacCTHOCTH (H3UKH, XMUMHU W MaTEMaTHKH: HaOIIOJCHHS,
HKCHEPUMEHTBI, UCCIIEIOBAHMS C IOMOIIBIO CBETOBOTO U 3JIEKTPOHHOI'O MUKPOCKOIIA, 00paboTKy
CTaTUCTUYECKUX JAHHBIX METOJaMHU MaTeMaTH4eCKOW CTAaTUCTHKU U Ap. buonorus BeisBiser
3aKOHOMEPHOCTH, MPHUCYIINE )KU3HU BO BCEX €€ MPOSBICHUSAX, B TOM YHCIe OOMEH BEIIEeCTB,
pOCT, pa3MHOXKEHHUE, HACIEICTBEHHOCTb, U3MEHYMBOCTD, IBOJIIOLINIO U JP.

WuterpupoBanHas ydyeOHas aucuuivinHa «EcTecTBO3HaHMe» BKIIOYAeT TPU pasjena,
o0Jaiarone OTHOCUTEIbHOW CaMOCTOSITENIbHOCTBIO U LIEIOCTHOCThIO — «Du3HKay, «XUMHUS,
«buonorus» — 4TO HEe HapylaeT NMPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAyYHOTO O0Opa3oBaHMS
CTYJICHTOB.

IIpn ocBoennn cnenuansHocTe CIIO conmanbHO-IKOHOMHMUYECKOTO U TYMAaHMTApHOTO
npoduneil npogeccuoHanbHOro o0pa3oBaHMs €CTECTBO3HAHUE HM3y4yaeTcsi Ha 0a30BOM YpOBHE
®I'OC cpennero ob1ero oOpa3zoBaHus ¢ yUeTOM CrielU()UKH OCBAUBAEMOM CIIeIIUaTHHOCTH.

B mnpomecce peanuzanuu coaepkaHus y4deOHOM nuciuIuinHbl «EcTecTBO3HaHHE»
3HaYMMO H3y4deHue pazjena «Pu3uka», KOTOPbII BHOCHT CYIIECTBEHHBIH BKJAJ B CHCTEMY
3HaHUUH 00 OKpyKamolleM MHpe. DTOT paszied SBISETCS CUCTEMOOOpa3yroIMM sl JPYrHx
pa3zienoB yueOHON TUCHUIUIMHBL, OCKOJIBKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE COJIEpIKAHUS
KYpPCOB XMMHH U OMOJIOTHH.

[Tpu u3ydyeHnn yueOHOTro MaTepHaia Mo XUMUHM U OMOJIOTUM aKIIEHTUPYETCS BHUMaHUE
oOydarolmuxcsi Ha JKM3HEHHO BaXHBIX OOBEKTaX MpPHUPOABI M OpraHu3Me  4YeloBeKa.
I'mapocdepa, atmocdepa u Ouochepa paccMaTpUBaAIOTCS C TOUKU 3PEHUS XMMUYECKUX COCTaBOB
U CBOICTB, UX 3HAUEHUS JUISl )KU3HEEATEIbHOCTH JIIO/ICH,- 3TO CoiepakKaHKe, OCBEIAl0IIee poiib
BOKHEHIINX XMUMHYECKHX 3JEMEHTOB B OpraHM3ME 4YeloBeKa, BOMPOCHI OXPaHBI 30POBbS,
npoUIaKTUKK 3a00JI€BaHUIN U BPEIHBIX MPUBBIYEK, MOCIEACTBUI N3MEHEHUS Cpebl OOUTaHUS
4eJI0BEKA JJIS YEJIOBEUECKON IUBUIIM3ALNH.

3amMeTHOE MECTO B COJICpKAaHWU YIeOHOW TUCIUTIIIMHBI 3aHUMAaeT YUeOHBI MaTepua, He
TONBKO (OPMHUPYIOIIUN €CTECTBEHHO-HAYUYHYI0 KapTHHY MHpa Y CTYJCHTOB, HO H
pacKpbIBAIOLIUI MTPAKTHUECKOE 3HaYCHHE €CTECTBEHHO-HAYYHbIX 3HAaHUM BO BcexX cdepax HKU3HU
COBPEMEHHOTO0 00IIIeCTBa, B TOM YHCIIE B TYMaHUTAPHOU cdepe.



B nenom yuebnast mucruruimaa «EcTecTBo3HaHHE», B COACPKAHUU KOTOPOW BEAYIIHM
KOMIIOHEHTOM SIBJISIFOTCSL HAy4YHbIE 3HAHUA M Hay4HbIE€ METOJbl IO3HAHUS, TO3BOJISET
c(hOpMHUPOBATh Y O0YYAIOMIMXCS IEIOCTHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHPA, TPOOYIUTh
Yy HUX SMOLUMOHAIBHO-IICHHOCTHOE OTHOIIEHHWE K HM3y4aeMOMY MaTephaily, TOTOBHOCTh K
BBIOOPY NIEUCTBUHN OMpE/ICICHHON HANmpaBICHHOCTH, YMEHUE KPUTUYECKH OLICHMBATh CBOU U
yy>KMe JEHUCTBUS U MOCTYIIKH.

Nzydyenne  oOmieoOpa3oBarenbHOW — yueOHOW — aumcuuiuimHbl  «EcTecTBO3HaHHE
3aBepIIaeTcs IOABEACHHEM HUTOTOB B (Qopme auddepeHIUpoBaHHOTO 3adeTa B paMKax
MIPOMEKYTOUHOM aTTECTallMU CTYIEHTOB.

MECTO YUYEBHOU JUCHUIUIMHBI B YYUEEHOM ITJIAHE

VYuebnas nucuuminHa «EcTecTBO3HaHME) SABISETCS Y4EOHBIM MIPEIMETOM IO BBIOOPY U3
oOs3arenbHOM mpeaMeTHoi oOmactu  «EcrectBennble Haykm» DI'OC  cpegnero obmiero
oOpa3oBaHusl.

VYueOnas aucuuminHa «EcrecTBo3HaHHMe» HM3ydaeTcs B 00IIE0Opa30BATEILHOM ITUKIIC
yuebnoro mana OIIOII CIIO nHa 06a3e OCHOBHOrO o00mIEro OOpa3oBaHHs C IONyYCHHEM
cpennero obmiero oopazosanus (IITIKPC, ITIICC3).

PexomeHngyemoe KOMMYECTBO YacOB HA OCBOCGHHE MPOrpaMMbl  JTUCIHILIMHBL:
MaKCHUMaJbHOU yueOHOU Harpy3ku oOyuatomerocs 162 gaca, B ToM uucie:
00s13aTeNbHOM ayIUTOPHOH yueOHOM Harpy3ku ooy4uaromerocs 108 qacos;

CaMOCTOATENILHON paboThl o0yyatomierocs 54 gaca;
JIEKIIMOHHBIX YPOKOB 84 yaca;
IIPAKTUYECKUX 3aHATUH 24 yaca.

CTPYKTYPA U IIPUMEPHOE COEPXXAHUE YUEBHOU JIMCILIUTIJIMHBI
2.1. O0bem y4eOHOM TUCHUIUIMHBI U BUJIbI YUeOHOU paboThl

Bun yuebHoi paboTbl Obvem yacos

MakcumanbHas yueOHasi Harpy3Ka (BCero) 162
Ob6s13aTenbHas ayJUTOpHas ydeOHasi Harpy3Ka (Bcero) 108
B TOM YHCIIE:

IIPAKTUYECKHE 3aHITHSI 24

Jlexuuii, ypoku 84
CamocrositenbHas pabora oOydaromierocs (Bcero) 54
HToroBas arrecranus B popme aud.3aueT

PE3VJIbTATHI OCBOEHUS YUEBHOU JIUCLIUTIJIMHBI

OcBoenne coaepxaHusi ydeOHOW nucHUIUMHBI «EcTecTBO3HaHWE» o0OecreuynBaeT
JOCTIDKEHUE CTYJICHTaMU CIIAYIOIINX Pe3yJIbTaTOB:

* TUYHOCHIHBIX

— YCTOHYMBBIA MHTEpPEC K HMCTOPHH M JOCTIKCHHSM B OOJAacTH €CTECTBEHHBIX HAYK,
YYBCTBO TOPJIOCTH 32 POCCUNCKHE €CTECTBCHHBIC HAYKH,

— TOTOBHOCTH K MPOJOHKCHUIO 00pa30BaHUsl, TOBBIIICHUIO KBATU(UKAIIUN B U30paHHOM
po(hecCHOHANBLHOM e TENILHOCTH C UCTIOBb30BAHUEM 3HAHUHN B 00JIACTH €CTECTBEHHBIX HaYK;

— O00OBEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMITETCHIIMH B OOJIACTH €CTECTBEHHBIX HayK
JJIs1 YEJIOBEKa U O6H_IGCTB8., YMCHHC UCIIOJIB30BATh TCXHOJIOTHYCCKUC JOCTUKCHU A




B oOmactu  (u3MKH, XUMHUHU, OHWOJOTHUH IS TOBBIIICHUS COOCTBEHHOTO
MHTEJJICKTYaJIbHOTO PAa3BUTHS B BEIOPAHHOM MPO(ecCHOHANBbHOM 1eATeIbHOCTH;

— yMEHHE MNPOaHAIM3UPOBATh TEXHOTCHHBIC IMOCJIEACTBUS NJIsi OKpPYXAIOLIEeH Cpelibl,
OBITOBOI M IPOM3BOJCTBEHHOM /1€ATEILHOCTH YEJIOBEKA;

— FOTOBHOCTH CaMOCTOSITEIFHO JOOBIBATH HOBBIC [Tl €051 €CTECTBEHHO-HAYYHBIC 3HAHUS
C UCIOJIB30BAaHUEM JIJIsl 3TOTO JIOCTYIHBIX HICTOYHUKOB MH(OpMAIIHH;

— YMEHHUE YINpPaBISATh CBOEH MO3HABATENBHOMN JEATEIbHOCTHIO, TPOBOJIUTH CaMOOIIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

— yMEHHUE BBICTPaWBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIICHHUS B KOMaHJE IO PEIICHUIO
00X 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

* Memanpeomemnulx:

— OBJIaJICHHE YMEHMSIMH U HAaBBIKAMH PA3JIMYHBIX BHUJIOB MO3HABATEIHHOU JAESITEILHOCTH
JUTSL N3YYCHHS Pa3HbIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MUPA;

— IpPUMEHEHUE OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOAEHUS, HAYYHOTO HKCIIEPHUMEHTA)
JUIST W3YYEHUS Pa3UYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, C KOTOPBIMU
BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOdecCHOHATBHOMU cdepe;

— yMEHHE ONpEeNeNsATh LETd W 3aJauyd JIeATEeIbHOCTH, BBIOMpATh CpeACTBa IJsl WX
JOCTHIKEHUS Ha MPAKTUKE;

— YMEHHE HUCIIOJIb30BaTh Pa3JIMYHbIC UCTOYHHUKHU JJISl MOJTYYEHUsI €CTECTBEHHO-HAYYHOMN
uH(pOpMaIIMU U OLIEHUBATh €€ JOCTOBEPHOCTH JJIsl JOCTH)KEHUS ITOCTABJICHHBIX IeJIel U 3a/1a4;

* NPEOMEMHDIX:

— cOopMHpPOBAHHOCTh  MPEACTABICHUN O IIEIOCTHONH COBPEMEHHOW €CcTeCTBEHHO-
HAay4YHOW KapTHUHE MHpA, MPUPOJEC KaK €IUHON IEJOCTHOW CHCTEME, B3aMMOCBSI3H YEJIOBEKA,
MPUPOJIBI U 00IIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHoit;

— BJIAJICHUE 3HAHUAMH O HauOOJIe€ BAXKHBIX OTKPBITUSIX W JOCTIDKCHHSIX B OOJACTH
€CTECTBO3HAHMS, TOBIUSABIIMX HA 3BOJIIOLMIO MPEACTABICHUN O MPUPOJIE, HA PA3BUTHE TEXHUKU
1 TEXHOJIOTHIL;

— chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATh €CTECTBEHHO-HAyYHbIE 3HAHHS IS
OOBSICHEHHUS] OKPYXKAIOIIUX SBJIEHUW, COXpPAaHEHHUS 30pOBbs, OOecTeueHus 0e30MacCHOCTH
KU3HEAESITENbHOCTH, OepeKHOTO OTHOLLIEHUS K pupoze, panMoOHaIBHOTO
MIPUPOIOTIONB30BAHMS, a TAK)KE BBIMIOJIHEHUS POJIM TPAMOTHOTO TIOTPEOUTENS;

— c(hOopMHPOBAHHOCTh TPEJCTABICHUNA O HAYYHOM METOJI€ TO3HAHHsS MPUPOILI U
CpeIcTBax M3y4eHUs MEeraMupa, MaKpoOMHUpa U MHUKPOMHPA; BJIaJIEHUE TTPUEMaMHU €CTECTBEHHO-
HAy4YHBIX HAOJIOJCHUI, OIBITOB, HCCIEAOBAHUNA U OIEHKA JOCTOBEPHOCTU MONYyYEHHBIX
pE3yIbTaTOB;

— BIIAQJCHUE TMOHATUIHBIM ammapaToM E€CTECTBEHHBIX HAYK, MO3BOJISIOIIMM IO3HABAThH
MHp, Yy4YacTBOBaTh B JIMUCKYCCHSIX IO €CTECTBEHHO-HAyYHBIM BOIPOCAM, HCIOJIB30BATh
pa3iuyYHble MCTOYHMKU WHGOpPMAIMU JUIS TOATOTOBKH COOCTBEHHBIX pabOT, KPUTHYECKU
OTHOCHUTHCS K coobmeHussM CMU, coaeprkanum HaydHYI0 HHPOPMAIIHIO;

— c(OpMUPOBAHHOCTh YMEHHI MOHHUMATh 3HAYUMOCTHh €CTECTBEHHO-HAYyYHOTO 3HAHUS
JUIST KaXJO0TO 4YeJIOBEKa HE3aBUCUMO OT €ro mpodecCHOHAIbHON NeATeNbHOCTH, pa3inyaTh
(GakThl ¥ OLIEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJIBI, BUJETh MX CBSI3b C KPUTEPUSIMHU OIICHOK W
CBSI3b KPUTEPUEB C ONPEIEICHHON CUCTEMON IEHHOCTEN.

Conep:xanue y4eOHO I1CHUNITHHBI
ConunanbHO-35KOHOMHYECKUH M TYMaHUTAPHBIN MPODUITH

Paznenl. ®OU3UKA
Beeoenue (1u)



duznka — ¢yHAAMEHTalbHAas Hayka O TMpupoje. EcTecTBeHHO-HAy4HBIH METO[
IIO3HAHMS, €T0 BO3MOXKHOCTH Y I'PAHUILIBI IPUMEHUMOCTH.

EnuHCTBO 3aKOHOB NMPHUPOJIBI U COCTaBa BemecTBa Bo BceenenHnoil. OTKpBITHS B (U3UKE
— OCHOBA ITPOrpecca B TEXHUKE U TEXHOJIOTMH ITPOU3BOJICTBA.

Tema 1.1. Mexanuxa (13u)

Kunemaruka. Mexannueckoe aBrxeHue. CucreMa orcyera. TpaeKTOpHs NBUKEHUS.

Ilyte. Ilepememienue. PaBHOMepHOe mnpsMonuHElHoe — JBHXKeHHE. CKOpOCTb.
OTHOCHTEIBHOCTD MEXAHUYECKOTO JBUKCHMS. 3aKOH CIO0XKEHUsS cKopocTel. CpelHsAs CKOPOCTh
IIPY HEPAaBHOMEPHOM JBW)KCHMHM. MIHOBEHHas CKOPOCTb. PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBkeHue. Yckopenue. CB0OOOIHOE MaieHue Tel.

Juunamuka. Macca u cuna. Bzaumoneiictsue tei. 3akoHbl TuHaMUKU. CUJTBI B IPUPOJIE.

3aKOH BCEMHUPHOTO TATOTEHUS.

3aKOHbBI COXpaHEHHUs B MexaHuKe. MIMiynbe Tena. 3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE 1BUKeHHE. MexaHndeckas pabota. MomHocTh. MexaHudyeckast SHeprus.

Kunernueckas sneprus. Kunernueckast sHeprust u padora. [lotenunanbHas sHeprus B
IPaBUTALlMOHHOM I10JI€. 3aKOH COXPaHEHUs IIOJHOW MEXaHUUYECKON SHEPTUH.

Jemoncmpayuu

OTHOCHUTENBHOCTD MEXAHUYECKOTO IBUKEHUS.

Buibl MexaHUYECKOTO JBUKEHHUSL.

HNuepTHOCTSH TEI.

3aBUCUMOCTb YCKOPEHUS T€JIa OT €r0 MAacChl U CUJIbI, AEUCTBYIOLIEH Ha TEIO.

PaBeHCTBO M IPOTUBOIIOIOKHOCTD HANIPABJICHUSI CUJI IEHCTBUS U IPOTUBOJCHCTBUS.

HesecomocTs.

PeakTBHOE ABM)KEHUE, MOJEINIb PAKETHI.

W3meHeHne sHepruM NPU COBEPILIEHUU PaOOTHI.

Ilpakmuueckoe 3anamue

HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS OT BEcCa Tea.

Tema 1.2. Ocnoevt monekynapnoii puzuxu u mepmoounamuxu(l0u)

MonexymsipHas ¢pu3znka. ATOMUCTHUYECKas: TeOpUs cTpoeHMs BemlecTBa. Habmonenus u
OIBITHI, MOATBEPKIAIOIINE ATOMHO-MOJIEKYJISIDHOE CTPOCHHME BelecTBa. Macchl U pa3smepsl
MoJieKysl. TernnoBoe NBMKEHHE 4YacTUI] BellecTBa. bpoyHOBckoe nBmxkeHue. MneanpHblii ras.
Temneparypa kak Mepa CpeaHEHd KHHETHYECKOW SHEPruM 4YacTUll. YPAaBHEHUE COCTOSHUSA
ueanpHoro raza. Mogens xuakoctu. [loBepxHOCTHOE HATSKEHHE U CMaulBaHUE.

Kpucrannuueckue u amop¢HbIe BelecTBa.

Tepmoaunamuka. BHyrpennsis sHeprus. Pabota u Terooraada Kak cnocoObl H3MEHEHUS
BHYTpEHHEHN 3Hepruu. I1epBrlil 3aK0OH TEPMOIMHAMUKY. TeIUIOBbIE MAIMHBI U UX IPUMEHEHHUE.

Jemoncmpayuu

JIBu>xeHne OpOYHOBCKUX YaCTHII.

Huddysus.

SIBieHMsI TOBEPXHOCTHOTO HATSDKEHUS U CMAuMBaHMUS.

Kpucramisl, amopdHbIe BelecTBa, )KUAKOKPUCTAIINIECKHE Tea.

W3MmeHeHre BHYTpEHHEHN 3HEPTUU TEJ TPU COBEPILIEHUHU paOOTHI.

Tema 1.3. Ocnoewt 3nekmpoounamuru (14u)

OnekrtpocTaTuka. B3anmMonencTBHe 3apsDKEHHBIX TeN. OJEKTPUYECKUU 3apsal. 3aKOH
COXpaHEHHUs JIEKTPUUECKOTo 3apsaa. 3akoH KynoHa. DIeKTpocTaTHuecKoe 10JI€, Er0 OCHOBHBIE
XapaKTEPUCTUKH U CBSI3b MEXKIY HUMH.

IlocrosiHubli TOK. IlocTOsHHBIN >nekTpuueckuid TokK. Cuia TOKa, HampsHKEHHE,
3JIEKTPUYECKOE CONMPOTUBIIEHHE. 3aKoH OMa JIJIsl ydacTKa 3JIEKTPUUYECKON LIETH.

MarnutHoe mnosne. MarHuTHOE IOJ€ M €ro OCHOBHBIE XapaKTEpPUCTUKHU. JlelicTBue
MAarHUTHOTO TOJISl HAa TPOBOJAHUK C TOKOM. 3aKOH AMImepa. DJIeKTpOoIBUTaTeNb. SBiIeHue

ANEKTPOMAarHUTHOW MHIYKIIUH.



Jemoncmpayuu

DnexTpu3aius Tel.

B3aumogeiicTBue 3apsyKEHHBIX TEIL.

HarpeBanue npoBOJHUKOB C TOKOM.

OmnsIT Opcrena.

BiaumopeiicTBie NpoBOJHUKOB C TOKOM.

JlelicTBME MarHUTHOTO ITOJISI HA IMPOBOJHUK C TOKOM.

SIBiieHUE ANEKTPOMArHUTHOM MHAYKIIWH.

Ilpakmuueckoe 3anamue

COopka 3JIeKTpUYECKOI LIeTH, U3MEPEHHE CUIIBI TOKA U HAMPSKEHUS Ha €€ Pa3InYHbIX

y4acTKax.

Tema 1.4. Konebanus u eéoinnt (4u)

Mexanunueckue kojiebanusi U BoHbl. CBoOOAHBIC KONeOanus. [lepuon, yactora u
amIuMtynaa konebanuii. 'lapmonuueckue konedbanus. MexaHndeckue BOJIHBI U UX BUIBI.

3BYKOBBIE BOJIHBI. YJIBTPAa3BYKOBBIE BOJIHBI. YJBTPa3BYK W €ro HCIOJIb30BAaHUE B
MEAUIIMHE U TEXHUKE.

DneKTpoOMarHuTHhIE KojieOaHust U BOJIHBL. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJICOaHMsI.

KonebartenbHblit KOHTYp. DIEKTPOMAarHUTHOE MOJe. DJIEKTPOMArHUTHBIE BOJTHBI,
CKOPOCTb JIEKTPOMArHUTHBIX BOJIH.

CaetoBble BOHBI. Pa3BuTre npeacTaBieHud 0 MIPUPOE CBETA. 3aKOHBI OTPAKECHUS U
MIPEJIOMJICHUS CBETA.

Hemoncmpayuu

Konebanust MaTeMaTn4ecKoro U Mpy>KMHHOTO MAsITHUKOB.

PaGora anektporeneparopa.

W3nydyenue u npuem >IeKTPOMArHUTHBIX BOJIH.

Pasnoxxenue 6enoro ceera B CIEKT.

WNuTtepdepennus u nudpaxuus cBera.

OTpakeHue 1 MpeJIOMIIEHUE CBETA.

OnTryeckue npuodopsl.

Ilpakmuueckue 3anamusn

N3yuenune konebanuii MaTeMaTHIECKOTO MasTHUKA.

Nzyuenne nntepdepeHiuu u qudpakiinu cBeTa.

Tema 1.5. Inemenmot keanmosoit huszuxu(4u)

KBanrtoBrie cBoiicTBa cBeta. KBanToBas runoresa [Inanka. ®orosnexkrpuueckuii 3 HekT.

®dusnka atoma. Mogenu crpoerust atoma. OnbIT Pesepdopaa.

®du3nka aTOMHOTO sI/Ipa U JIEMEHTapHbIX YyacTull. COCcTaB U CTPOEHUE aTOMHOTIO sJIpa.

PannoaktuBHOCTH. PaioakTHBHBIC U3TYUEHUS U UX BO3/CHCTBHE HA KUBBIC OPTAHU3MEI.

Tema 1.6. Bcenennas u ee reontoyus(2u)

Crtpoenue u pazsutue Beesennoii. Monens pacmmpsronieiics Beenennoil.

[Tpoucxoxaenne ConHeuHoit cuctembl. CoBpeMeHHas pu3udeckast KapThHa MUDA.

Pazgen 2. XUMMUS
Pazmen 2.1. OBILIAA 1 HEOPITAHUYECKAS XUMUS

Beeoenue(2u)

XuMu4deckas KapTuHa MUpa KaK COCTaBHAasi 4aCTh €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

Poinb XUMUM B )KU3HH COBPEMEHHOTO OOIIECTBA.

[IpuMeHeHne TOCTHXKCHU COBPEMEHHON XUMHUHU B TYMaHUTApHOU cepe AesITeIbHOCTH
oO1iecTBa.

XUMHYECKOE cofiepyKaHne yIeOHOH AUCITUTUTMHBI «EcTecTBO3HAHNE) TIPU OCBOSHUH



cnennanbHocted  CIIO  conumanbHO-3KOHOMHYECKOTO M TYMaHUTapHOro  mpoduien
po¢eCCHOHAIBHOTO 00pa30BaHUsI.

Tema 2.1.0cHoeHble nOHAMUA U 3AKOHbL XUumuu(24)

[Ipeamer xumun. BemectBo. AToM. Mosnekyna. XuMHUUYECKHI 3JIEMEHT U (DOPMBI €TI0
cymectBoBaHusl. [IpocThie U ClI0KHBIEC BEILIECTBA.

Hemoncmpayuu

HaGop moneneit aToMOB ¥ MOJIEKYI.

N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB M MOJIEKYI.

OTHOCHUTENBHBIE ATOMHAs U MOJIEKYJIsipHast Macchl. KonnuectBo BemectBa. [locTosinHas

ABoraapo. MossipHas Macca. 3akoH ABoraipo. MossipHbIid 00bEM Tra3oB.

KosnnuecTBeHHbIE W3MEHEHMST B XMMHUHM KakK YacCTHBIA Clydail 3aKOHOB IEpEX0]a
KOJIMYECTBEHHBIX U3MEHEHUI B KAUECTBEHHBIE.

NnnrocTparuu 3akoHa COXpaHEHHsI MacChl BEILIECTBA.

Tema 2.2.Ilepuoouueckun  3axon u Ilepuoduueckan cucmema XumuuecKux
anemenmos /l. H. Menoeneesa (2u)

Otkpertue lleprnoanueckoro 3akona. [lepuoauyeckas cucreMa XUuMUYECKUX 3J1EMEHTOB

. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB

. 1. MenneneeBa Jisl pa3BUTUSA HAYKU U TIOHUMAHUS XUMHYECKOM KapTHUHBI MUPA.

Hemoncmpayusn

Paznuuneie  ¢dopmer  [lepuoamyeckoid cuctemMbl XxuMmMHueckux odnementoB J[.  W.
Menneneena.

Tema 2.3.Cmpoenue sewyecmea (2u)

KoBanienTHas cBsi3b: HenoJsipHas u nossipHas. onHas cBsi3b. KaTHOHBI M aHMOHBI.

Meramueckas cBs3b. BogopoaHas CBs3b.

Jemoncmpayusn

OO0pa3iibl BEMIECTB M MATEPUATIOB C PA3TMYHBIMU TUTIAMHU XUMUYECKON CBS3H.

Tema 2.4.Booa. Pacmeopul (2u)

Bona B mpupone, ObITy, TeXHMKE M Ha MpPOU3BOJCTBE. Du3NUeCKHe W XUMHUYECKHE
cBoicTBa BoAbl. ONpecHEHUE BOJbI. ATperaTHble COCTOSIHUS BOJABI M €€ NEePEeXOoAbl U3 OJHOTO
arperaTHOTO COCTOSIHUSI B IPYTO€.

Jemoncmpayusn

dusnyuecKkre CBOMCTBA BOBI: MOBEPXHOCTHOE HATSKEHUE, CMAauUBaHUE.

Tema 2.5.Xumuueckue peaxyuu (2u)

[TonsATHE 0 XMMHUYECKON peakyu. THUITBI XUMUYECKUX PEaKIUil.

CkopocTb peakiuu U (HpakTopsl, OT KOTOPHIX OHA 3aBHUCHUT.

Hemoncmpayusn

XUMHUYECKUE PEAKIIUHU C BbIICIEHUEM TEILJIOTHI.

Tema 2.6.Knaccugpukayus neopzanuueckux coeOuHenuil u ux ceoiicmea.(24)

Oxcuapl, KHCIOTHI, OCHOBAHHS, COJIH.

[Tonsitue o runponuse cosneil. Cpeaa BOIHBIX pacTBOPOB COJEH: KHcias, HEUTpaibHas,
menouHas. Bogopoassiii nokasarens pH pactBopa.

Tema 2.7.Memannot u nememannot (44)

OO6mume Gpuznueckre 1 XUMUYECKHE CBOMCTBA METAILIOB.

OO01mas XxapakTepuCTHKA TIIaBHBIX MOATPYIIT HEMETAIJIOB HAa IPUMEpE
raJIoreHOB.

BaxHeiline COEIMHEHHs METAUIOB M HEMETa/UIOB B IPUPOAE U XO3SHUCTBEHHOH
JESITEIbBHOCTH YeJIOBEKa.

Jemoncmpayuu

B3anMogeiicTBue MeTaioB ¢ HemeTayuilaMu (IIMHKA C CEpPOH, alfOMHUHUS C HOJIOM),
pacTBOpPAMM KUCIIOT U IIEI0YEH.



['openue MertamioB (1IMHKa, JKeJe3a, MarHus) B KUCIOPOJIE.
B3anmoaeiicTBre a30THOM U KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT C MEJIbIO.
BoccranoBuTenbHBIC CBOMCTBA METAILIOB.

Ilpakmuueckue 3anamusn

Omnpenenenue pH pactBopa cosieid.

B3anMoeiicTBre METaIOB ¢ paCTBOPAMH KHUCJIOT U COJICH.

Paznen 2.2. OPTAHUYECKASA XMW

Tema 2.8.0cnoenvie nonoxicenus meopuu cmpoeHus Op2aHudeckux coeounenuii(2uq)

MHuoroo06pasue opranudeckux coequHeHunii. [loHsTHEe H30MEpHH.

Tema 2.9.Yz2ne6000poovt u ux npupoonvie ucmoynuxu(2u)

[IpenenbHble U HempenenbHbIE YrieBoaopoabl. Peakuus nonumepusauuu. [Ipuponnsie
HMCTOYHHMKHU YTJIEBOJOPOJIOB. YTIEBOAOPOAbl KAK OCHOBA MEXKIYHAPOIAHOTO COTPYIHHUYECTBA U
Ba)XHEHIINN UCTOUYHUK (hopMHpoBaHus OroxeTa PO.

Tema 2.10.Kucnopoocooepricawjue opzanuveckue seuiecmea (24)

[IpencraBuTenu KHUCIOPOACOAEPKALIUX OPraHUYECKUX COEIUHEHUIl: METUJIOBBIM MU
STUJIOBBIH CIUPTHI, TIUIEPUH, YKCYCHAs KUCIOTA. JKUPBI KaK CIOKHBIE 3(DUPBIL.

VYrineBoabl: TII0KO03a, Kpaxmall, LeJUTHII03a.

Tema 2.11.A30mcooeprcawgue opeanuueckue coeounenus. Ilonumepur (2u)

AMUHBI, aMUHOKUCIIOTHI, 6enku. CTpoeHue u Ouosorndeckas QyHKITUs OCITKOB.

Hemoncmpayuu

[Tonmy4yeHnue >THUIICHA M €TO B3aUMO/ICHCTBHE C PaCTBOPOM IEPMaHTaHaTa Kayus, OpoMHON
BOJIOH.

KadecTtBenHnas peaxiys Ha TJIMIICPUH.

[IBeTHBIE peakiuu OETKOB.

[Inactmaccel u  BosokHa. [loHsiTHE O TUIacTMaccax M XHMMHUYECKUX BOJIOKHAX,
HaTypaJbHbIE, CHHTETUYECKHE U UCKYCCTBEHHbBIE BOJIOKHA.

JdemMoHcTpauus

Paznuunble BUBI IJIACTMACC U BOJIOKOH.

Tema 2.12. Xumusn u scusuv (4u)

XuMHs 1 OPraHu3M 4ea10BeKa

XUMUYECKHE 3JIEMEHThl B OpraHu3Me uenoBeka. OpraHuyecKue W HEOpraHUuYecKue
BemiecTBa. OCHOBHBIE J>KM3HEHHO HEOOXOIMMBIE COEIUHEHUS: OCNKH, YTJEBOMABI, >KHUPBI,
BUTAMHHBI. YTJIEBOJBl — TJIABHBIM MCTOYHHUK SHEPTHH OpraHu3ma. Poib KUPOB B OpraHu3Me,
XOJIECTEPUH U €T0 POJIb B 3J0POBBE UEIOBEKA.

MuHepaibHbIC BEIIECTBA B IPOYKTaX MUTAHUs, MUIIEBbIe 100aBku. COaTaHCUPOBAHHOE
MUTaHUE.

Xumus B 0bITy. Bonta. KauectBo Bosibl. Motoue u unctsnme cpeactsa. [Ipasuna
6e301acHoi paboTHI CO CpeICTBAMH OBITOBOM XUMHH.

Paznen 3. BUOJIOT'UA

Beseoenue. buonozus — co80Kynnocmu HayK o #cueoii npupooe.

Memoowvt nayunozo noznanus 6 ouonocuu (I1u)

JKupasi mpuponma kak OOBEKT HM3y4YeHHsS OHOJOTHMH. MeTOoAbl HCCICNOBAHUS KUBOU
npupobl B Onosioruu. Onpesenenue )XU3HN (C MpUBJICYEHNEM MaTepuaa U3 pasaenoB (U3NKu
Y XUMUH). YPOBHU OpraHU3aIlK KU3HU.

Hemoncmpayuu

YPpoBHU OpraHu3alUy KU3HHU.

Meto/1bl TO3HAHUS KUBOUW TPUPOIBI.

Tema 3.1.Knemka (6u)



Nctopus nzyuenus kinetku. OCHOBHBIE MOJIOXKEHUS KIETOYHON Teopuu. Kiietka —
CTPYKTYpHO-(DYHKIIMOHANIbHAS (DJIEMEHTapHasA) €AMHULIA KU3HU.

Crpoenne kietku. [IpokapHOTBl W JYKapHUOThI — HH3IIME W BBICHINE KICTOYHBIC
opranu3Mbl. OCHOBHbBIE CTPYKTYpHbIE KOMIIOHEHTHI KJIETKH 3ykapuoT. Kiierounoe siipo.

OyHKIMS s/Ipa: XpaHSHHEe, BOCIIPOU3BECHIE U Tiepeada HACIeICTBEHHOW nH(opMannu,
perynanuus XMMHUYEeCKONH aKTUBHOCTU KJIeTKU. CTpyKTypa U (PYyHKIHH XPOMOCOM. AYTOCOMBI U
MI0JIOBBIE XPOMOCOMBI.

buonoruueckoe 3HaueHHE XUMHUYECKHX »dJEeMEHTOB. Heopranuueckue BemiecTBa B
cocraBe KJIETKH. Poyib BOJIBI Kak pacTBOpHUTENS U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH Cpelbl
OpraHU3MOB. YTJIEBOJABI U NUNUABI B KieTke. CTpykTypa U Ouonornyeckue QyHKIUU OEIKOB.
CrpoeHue HyKJI€OTUI0B U CTpyKTypa nojaunykiaeotTuansix neneit JJHK u PHK, AT®.

Bupycs! u 6akreprodaru. Hekierounoe crpoeHue, ;KU3HEHHBIN UK U €r0 3aBUCUMOCTD
OT KJIETOYHBIX (hOpM KHU3HU. BuUpychl — B0o30ynuTenn HH(DEKIMOHHBIX 3a00JICBAaHUN; TIOHATHE
00 onkoBupycax. Bupyc ummynonedunura yenoseka (BHUY). [Ipodunakruka BUY-undexuun.

Hemoncmpayuu

CrpoeHue MosekyIibl Oenka.

Crpoenue monekynsl JJHK.

CrpoeHue KIeTKH.

CtpoeHue KIETOK MPOKApUOT U FYKApUOT.

Crtpoenue Bupyca.

Ilpakmuueckue 3anamusn

HaOmoienne KIETOK pacTeHWH W KUBOTHBIX IIOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax 1 ux OmucaHue.

CpaBHEHHUE CTPOCHUS KIIETOK PACTCHUH W KUBOTHBIX.

Tema 3.2.0pzanusm (8u)

Opranusm — eauHoe 11e510e. MHOrooOpa3ue OpraHu3MoB.

OOMeH BeleCTBOM M 3JHEpruel ¢ OKpyXkarolled cpenoil kak HeoOXoauMoe YCIIOBHUE
CYIIIECTBOBAHMSI )KUBBIX CHCTEM.

CriocoOHOCTh K CAMOBOCIIPOU3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX
opranu3MoB. Jlenenne KIeTKH — OCHOBA POCTA, Pa3BUTHUS M PA3MHOXKECHHUSI OPTaHU3MOB.

becnonoe pazmuosxenue. [1oaoBoil nporecc u nosioBoe pasMHoxeHue. OmIog0TBOPEHHUE,
ero OMOJIOrMYecKoe 3HaYCHHE.

[TonsitTne 00 WHAUBUAYyalNbHOM (OHTOTEHE3), SMOPHOHATBHOM (IMOpHOTEeHE3) U
NOCTAMOPHOHAIFHOM pa3BUTHH. VHAMBHIyabHOE pa3BUTHE YEJIOBEKAa M €r0 BO3MOXHBIC Ha-
PYLICHHS.

OOmme mpencTaBieHUs] O HACIEJACTBEHHOCTH U W3MEHUMBOCTH. | eHeTHyeckas
TEPMHHOJIOTHS M CHUMBOJHMKA. 3aKOHOMEPHOCTH HacienoBaHUs. HacnemoBaHue NpHU3HAKOB Y
yenoseka. [lomoBeie xpoMocomsl. CHemieHHOe ¢ NOoJoM HacienoBaHue. HaciencTBeHHbIE
0oJe3Hr YeNnoBeKa, WX MPUYHHBI U TpodrmnakThuka. COBpEeMEHHbIE MPEACTABICHHUS O T'eHE U
reHOME.

I'eneTnyeckue 3aKOHOMEPHOCTH U3MEHYUBOCTH. Knaccudukanus ¢popM H3MEHYUBOCTH.

Bnustare MyTareHoB Ha OpraHU3M YeIOBeKa.

[IpenMer, 3amaun U METOMABI CENEKIHMH. | eHeTHYeCKHe 3aKOHOMEPHOCTH CENeKIIHH,
yuenue H. V. BaBunoBa o neHTpax MHOroo0pasus U IpOUCX0XKIE€HUS KyJIbTYPHBIX PACTEHUH.

buortexHonorusi, ee JOCTHKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

Hemoncmpayuu

OOMeH BelecTB U NPEeBPALICHNs YHEPTUN B KIIETKE.

Jlenenne kneTku (MUTO3, MEI03).

CriocoOb1 6ecrionoro pa3MHOKEHHUS.

O11010TBOPEHUE Y PACTEHUN U )KUBOTHBIX.

NunuBuayanbHOE pa3BUTHE OPraHU3MA.



HacnenctenHbie 00NIe3HH YelIOBEKA.

Brnusinue ankoronn3zMa, HapKOMaHUH, KypeHHs Ha HACJIEICTBEHHOCTb.

Myranuu.

MonudukanonHnas U3MEHYHBOCTb.

LleHTpbl MHOTOOOpA3Hs U IPOUCXOXKICHUS KYJIBTYPHBIX PACTCHUH.

UckycctBennsiit or0op. MccnenoBanus B 0061aCTH OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamus

Pemenue sneMeHTapHBIX T€HETHUECKUX 3a7au.

AHanu3 ¥ OIEHKAa JSTUYECKMX aClEeKTOB pAa3BUTHUS HEKOTOPHIX HCCIEJIOBAaHUN B
OMOTEXHOJIOTHUH.

Tema 3.3. Buo (8u)

DBOJNIOIMOHHAsA TEOpUS U €€ poiib B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa. Bun, ero kpurepuu. [Tomymsius Kak CTpYKTYpHAs €IUHUIIA BHIA U
SBOJIIONHH. J[BHIKYILIME CHIIBI 3BOJIOIUH.

Pesynbrate! 3Bosroruu. CoxpaHeHHEe MHOTOOOpa3us BUIOB KaK OCHOBA YCTOWYMBOTO
pazButus Ouocdepbl. IlpuumHbl BbBIMUpaHHS BUAOB. buojmormueckuii mporpecc u
OMOJIOTMYECKHUI perpecc.

I'umoTe3bl NMPOUCXOXKAEHUS >KU3HU. YCJIOXKHEHHE >KUBBIX OpPraHM3MOB Ha 3emMje B
IIPOLIECCE IBOIIOLMU. AHTPOIIOTE€HE3 U €ro 3aKOHOMEpPHOCTHU. J[0Ka3aTenpCcTBa poICTBa
YeNIoBeKa C MICKOMUTAIOIINMHE )KUBOTHBIMU. DKOJIOTHUeCKUe (PaKTOPhl aHTPOIIOTeHEe3a!
YCIIO)KHEHUE TOMYJISAIIMOHHOW CTPYKTYPBI BHJA, M3TOTOBJICHUE OPYIUH TpyHa, MEpPexXoa OT
pacTUTENBbHOTO K CMEIIAaHHOMY THIy TUTaHHs, HCIOJb30BaHUe oOrHA. [losiBieHue
MBICTTUTEIIEHON EATEIHbHOCTH M WICHOPA3AeIbHOU peun. [IporcxokIeHue 4eI0BEYECKUX pac.

Jemoncmpayuu

Kpurepnu Buna.

[Tomymsimus — cTpyKTypHas €IMHUIA BUAA, EAMHHIIA SBOJIOIUH.

JIBMOKYIIE CHITIBI SBOJTIOIUH.

BozHukHOBEHHE U MHOT000pa3ue MpUCIIOCOOTICHHI Y OPraHU3MOB.

Penxue u ricuesaromye BUIBL.

JIBUOKyIIMe CUIIBl aHTPOTIOTeHE3a.

[TponcxoxaeHne YeI0BeKa U YEJIOBEUECKUX pac.

Ilpakmuueckue 3anamusn

Omnucanue ocobeii BUaa 1o MOp(OIOTHIECKOMY KPUTEPHIO.

AHanu3 1 OlleHKa PA3IUYHBIX TUIIOTE3 MPOUCXOKICHUS JKU3HHU.

AHanH3 ¥ OIleHKa PAa3IMIHBIX TUIIOTE3 MPOUCXOXKICHHS YeIOBeKa.

Tema 3.4. Ixocucmemvt (74)

[IpenMer w 3amayM HSKOJIOTHH: Yy4YeHHE 00 DJKOJIOTHYECKHX (DAKTOpax, YYeHHe O
CO00IIIeCTBaX OPraHU3MOB, YUeHHE 0 Ouocdepe.

Oxonornueckue  (GakTophl, OCOOEHHOCTH  HMX  BO3JCUCTBUS.  DKOJOTHUYECKAS
xapaktepucTuka Buaa. [lonsatue o6 skonormueckux cuctemax. Llemm muranus, Tpoduueckue
ypOBHU. broreonenos kak 3kocucTeMa.

buocdepa — rnobansHas skocuctema. Yuenue B. . Bepnanackoro o 6uocdepe. Ponb
KUBBIX OpraHu3MoB B Oumocdepe. buomacca. buomornmueckuii kpyroBopoT (Ha mpumepe
KpyroBoporta yrieponaa). OCHOBHBIE HAIIpaBJICHUS BO3/ICHCTBUS YeToBeKa Ha Ouocdepy.

TpanchopmManys eCTeCTBEHHBIX IKOJIOTHIeCKHX ciucTeM. OCOOSHHOCTH arposKOCUCTEM
(arporieHO030B).

Hemoncmpayuu

Dkonoruveckre (PakTopbl U UX BIUSHUE HA OPTaHU3MBI.

Me:XBHU10Bble OTHOLICHUS: TAPa3UTHU3M, XUIIIHUYECTBO, KOHKYPEHIIUS, CHMONO3.

SIpyCHOCTh PaCTUTENBHOTO COOOIIECTRA.

Kpyrosoport yriepona B 6uocdepe.

Ilpakmuueckue 3anamus



CocraneHue cxem nepeiadyu BEeUIeCTB U SHEPTUH (LieTel MUTAHMUS).

CpaBHuTENbHAs XapaKTEPUCTUKA MPUPOIHBIX HSKOCHUCTEM U AarpodKOCUCTEM CBOEH
MECTHOCTH.

Pemenue skonoruueckux 3amau.

AHanu3 U OlleHKa MOCIIEACTBHI COOCTBEHHOM IeATEIHPHOCTH B OKPYKAIOIIEH cperie,
100aBHBIX IKOJIIOTUYECKUX MPOOJIEM U IyTel MX pPelieHusl.

IIpumepHbie TeMbl pedepaToB (JOKJIA0B), HHAUBUAYAJIBHBIX IPOEKTOB

» Matepust popMbl ee IBUKEHUS U CYILIECTBOBAHUS.

* [IepBslii pycckuit akageMuk M. B. JIoMoHOCOB.

* MckyccTBO 1 ITpoLecc MO3HaHHus.

» ®u3uKa U My3bIKAJIBHOE UCKYCCTBO.

* [[BeToMy3BbIKA.

» du3uka B COBpEMEHHOM LIUPKE.

*@usnueckre METOAbl HUCCIEJOBAHMSI IAMATHUKOB HMCTOPHM, apXUTEKTYphl U
IIPOU3BEJICHUI NCKYCCTBA.

* HayuyHo-TexHuueckuii nporpecc u npo0iaeMbl 3KOJIOTHH.

* buorexHonorus u reHHas MHxeHepus: — TexHonorun X XI Beka.

* HaHoTeXHOJIOTHSA KaK IPUOPUTETHOE HANPABICHUE PA3BUTHSI HAYKU U IIPOU3BOJICTBA
B Pocculickoit @enepanuu.

» OxpaHa OKpy»Karollel cpelibl OT XUMUYECKOTO 3arpsi3HEHUS.

* PacTBOpBI BOKpPYT Hac.

* YcTpaHeHHe KECTKOCTH BOJIbI Ha MPOMBIIIIIEHHBIX MPEATPUATHSAX.

* Mcropus BOSHUKHOBEHHUS U Pa3BUTHS OPraHUYECKOW XUMHUH.

* YIiIeBOABI ¥ MX POJIb B )KUBOM NPUPOJE.

* J)Kuphpl Kak NpOAYKT MUTAHUSI U XMMHUYECKOE ChIPhE.

* HexBaTka mpoJOBOJILCTBHS Kak Tjo0aibHas IMpoOiiemMa YelloBeuecTBa M MYTH ee
peneHus.

» CpencTBa rUrMEeHbl Ha OCHOBE KMCIIOPOACOAEPKAINX OPTaHNYECKUX COETUHEHU.

* CUHTETHYECKHE MOIOIIIME CPEJCTBA: TOCTOMHCTBA U HEJIOCTATKH.

* Jlepuuut Oenka B MUIIEBBIX MPOJYKTAX U €ro MPeooIeHne B paMKaX Ii1o0albHOM

IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

* B.I1. Bepnaackuii u ero yuenue o 6uocdepe.

* lcTtopus n pa3BuTHE 3HAaHUN O KJIETKE.

» OKpy>Karo1as 4eJI0BeKa Cpe/la U €€ KOMIIOHEHTHI: pa3JInYHbIE B3IJISI/IbI HA OJIHY
npobiiemy.

* [TomynsAuus, Kak eTuHUIIA OMOJIOTUYECKOH SBOIOLINH.

* [Tomynsnust Kak SKOJIOTHYeCKas UHNLA.

» CoBpeMeHHbIE B3ITIsAIbI HA OMOJIOTMYECKYIO BOJIOLHIO.

» COBpEMEHHBIE B3IJISI/IBI HA IPOUCXO0K/ICHUE YEJIOBEKA: CTOJIKHOBEHUE MHEHHM.

» CoBpeMEHHBIE METO/IbI HCCIIEIOBAHUS KIETKH.

* Cpenpl 00UTaHUsI OPTraHU3MOB: IPUYMHBI pa3HOOOpa3usl.

TEMATHUYECKOE INTAHUPOBAHUE

[Ipn peanmuszanmuu conepkaHUs  00IIEOOpa30BATEIbHON  Y4eOHOW  JUCIUIUTAHBI
«EctectBo3nanue» B mpenenax ocBoeHus OIIOIT CIIO nHa 6aze OCHOBHOTO OOIIEro
00pa3oBaHUs C MOJYYCHUEM CPETHETO O0IIero 00pa3oBaHus MaKCUMaIbHas yaeOHas

Harpy3ka oOy4amommuxcsa cocrapjsier: nmo cneuuajbHoctssmM CIIO coumanbHo-
IKOHOMHYECKOIr0 ¥ TYMAHUTAPHOIo npodu.ieii npodeccuonaibLHoro oopazopanus — 162



yaca, U3 HUX 00si3aTeJIbHAS ayAMTOPHAs HArpPy3Ka, BKJIOYas NPAKTHYECKHe 3aHATUS, —
108 yacoB, BHeayaUTOpHAsi CAMOCTOSITeJIbHAsI padoTa CTyJAeHTOB — 54 4yaca.-

Conepxanre 00y4eHUS Konuaectso
4acoB

Pa3nea 1.0Pusuka
Ayoumopnoie 3anamusn 48
Beenenue 1
Tema 1.1. Mexanuka 13
Tema 1.2. OCHOBBI MOJICKYJISIPHOM (DU3MKH U TEPMOAMHAMUKU 10
Tema 1.3. OCHOBBI 2JIEKTPOIMHAMUKHU 14
Tewma 1.4. Konebanus v BOJTHBI 4
Tema 1.5. DnemMeHTH KBaHTOBOH (PHU3HKH 4
Tema 1.6. Becenennas u €€ 3BOJIIOLUSI 2
Bueayoumopnaa camocmoamenwvnasn paboma 24
Hroro 72

Pa3nea 2. Xumus
Ayoumopnole 3auamus 30
Beenenue 2
Pa3nesa 2.1.00masi 1 HeOpraHu4eckKasi XUMHUsl 16
Tema 2.10cHOBHBIE OHATUST M 3aKOHBI XUMHH 2
Tema 2.2. Ilepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMMHUECKUX 2

anemenToB . 1. Menaeneera

Tewma 2.3. CTpoeHue BelecTra

Tewma 2.4. Boga. PacTBopsl.

Tewma 2.5. Xumuyeckue peakiyun

Tema 2.7. MeTamisl 1 HEMETAILIBI

Paznen 2.2.0prannyeckast XuMusi

2
2
2
Tema 2.6. Knaccuduxanus HeopraHn4eckux COeIMHEHUI 1 X CBOWCTBA 2
4
8
2

Tewma 2.8. OCHOBHBIE IOHATHS OPTAHUYECKON XUMHUU U TEOPUS CTPOSHUS
OPraHNYeCKUX COCTMHEHUHN

Tema 2.9. YrneBogopoas! ¥ X NPUPOTHBIE HCTOYHUKH 2
Tewma 2.10. Kucnopoacoaepsxaiiue opraHu4ecKue COeIMHEHUS 2
Tema 2.11. A3zoTcoaep:xaniue opranndeckue coenrHenus. [lomumepsl. 2
Tema 2.12. Xumusi 1 )KU3Hb 4
Bueayoumopnasa camocmoamenvnan paboma 15
HTroro 45
Paspnen 3. buoJiorus
Ayoumopnole 3auamus 30
BBenenue. buonorust —COBOKYIMHOCTh HayK O KMBOM npupojae. MeToabl HAy4HOTO 1

IO3HAHUA B OUOJIOTHH

Tema 3.1. KizeTka

Tema 3.2. Opranuszm

Tema 3.4. DxocUCTEMEI

6
8
Tema 3.3. Bun 8
5
2

[Tpomexxyrounas arrecrarus B popme auddepeHnpoBaHHOTO 3a4éTa

Bueayoumopuaa camocmoamenvnasn paboma 15

HUTroro 45

Bcero 162




O0beM yuyeOHOI TMCHUIIIMHBI U BUbI Y4eOHOH padoThl

Kypc, VYyebnas Harpy3ka oOydarommxcs (Jac.)
ceMecTp
MaxkcumanbHas | CamocTosdTenbHas OO0s13aTenbHas ayIMTOpHAs HarpysKa
yueOHas paborta
Harpyska o0ydJaronmxcs Beero B T.4.
9acoB
TEOpEeTUYECKHE MPaKTUYECKHE
3aHATHUS 3aHATHUS
1 cemectp 72 24 48 37 11
2 cemecTp 90 30 60 47 13
Bcero 162 54 108 84 24

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTH CTYJEHTOB

Conep:xanue | XapakTepuCTHKA OCHOBHBIX BU/IOB JAeATeJIbHOCTH CTYACHTOB
o0yueHust (Ha ypoBHe y4eOHBIX AeHCTBHII)
OU3NUKA
Beenenue PasBurHe CIOCOOHOCTEH SCHO M TOYHO M3JIaraTh CBOHM MBICIIH, JIOTHYECKH

00OCHOBBIBaTh CBOIO TOYKY 3pEHHS, BOCIPUHUMATh M AHAJIU3UPOBATh MHEHUS
cOOECeTHUKOB, MTPU3HABAS TIPABO JAPYTOro YeIoBeKa Ha MHOE MHEHUE.
[IpuBeneHre nMpuMepoOB BIUSAHUS OTKPHITUN B (PM3HKE HA MPOrPecc B TEXHUKE U
TEXHOJIOTMH MPOU3BOJICTBA

Mexanuka




Kunematuka

O3HakOMJIEHHE CO CIOcOOaMU ONMUCAHHS MEXaHWYECKOTO IBM)KEHMS, OCHOBHOU
3a7a4€il MEXaHHUKH.

N3ydyeHne OCHOBHBIX (U3UYECKUX
CKOpPOCTH, YCKOPEHHUSI.

Habmtoienne OTHOCUTENBHOCTH MEXaHMYeCKOro ABukeHus. DopMylupoBaHHE
3aKOHA CIIOXKEHHS CKOPOCTEH.

HccnenoBanne paBHOYCKOPEHHOTO MPSMOJIMHEHHOrO JBIKEHUS (Ha MpuMepe
CBOOOJTHOTO MAJICHUS TEN).

BCIMYHNH KHHEMATHKU: IICPEMCILICHU,

Jnnamuka

[loHnManue cmbIciia TakMX (QU3MUECKUX MoOJeNel, Kak MaTepualbHas TOYKa,
HMHEpLUaibHas CUCTEMA OTCUYETA.

W3mepenne Maccel Tena  pa3MuHbIMU - crocobamu.  M3mepenue  cui
B3aUMOJCUCTBUSA Tell. BBIYKMCIICHME 3HAYCHUS YCKOPEHHUS Tel II0 H3BECTHBIM
3HAYEHUAM JECUCTBYIOIIMX CUJI U Macc TeJl.

YMeHue paznuyath CWIly TsKecTh U Bec Tena. OOBsICHEHWE W TpUBEICHUE
IIPUMEPOB SIBJICHUSA HEBECOMOCTH.

[IpumeHeHre OCHOBHBIX MOHATHH, (OPMYNT M 3aKOHOB ITUHAMHUKH K PEHICHUIO
3a1a4

3aKOHEBI
COXPaHCHHS
B MEXAHUKE

OObscHEHNE PEaKTUBHOIO JBU)KEHUSI HA OCHOBE 3aKOHA COXPaHEHUs

uMmnyiabsca. lIpuMeHeHne 3akoHa COXpaHEHMsI MMILYJIbCA JUISI  BBIYUCIICHMS
M3MEHEHUN CKOPOCTEH TeJl IIPHU UX B3aUMOJECUCTBUAX.

Beruuciienue paboThbl cuil U U3MEHEHUsI KHHETHUECKOW SHEPTUU Tea.
Beluncnenyne noTeHIMAIBHON YHEPTUU TE B TPABUTALIMOHHOM I10JIE.
XapaKkTepucTUKa MPOU3BOIUTENBHOCTH MAIllUH U JABUIATEIEd C UCIIOJIb30BAHUEM
ITOHSATUS MOITHOCTH

OcHo6bl MONEKYNAPHOU PU3UKU U MEPMOOUHAMUKU

MonekynspHa
g (pu3nKa

@OopMyIMPOBAHUE OCHOBHBIX ITOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOU TEOPHH.
BeinonHenue sKCrepuMeHTOB, CIyXalxX 000CHOBAaHUEM MOJIEKYISIPHO-
KMHeTH4Yeckoi Teopun. Habnronenre 6poyHOBCKOTO ABMXKEHUS U SIBJICHUS

i dy3un.

Ornpezenenrue mapamMeTpoB BEIIECTBAa B Ta3000pa3HOM COCTOSTHUM Ha OCHOBAaHUHU
YPaBHEHUs COCTOSIHUS U/I€ATIbHOTO rasa.

[IpencraBienre B BUae rpaduka U30XOPHOTrO, M300apHOTO M M30TEPMUYECKOTO
poueccoB. Beluncienne cpeHel KHHETUYECKON YHEPTUU TEIUIOBOTO ABH)KECHHUS
MOJIEKYJI 110 U3BECTHOM TeMneparype BeuiecTa. M3mepenue BIa)KHOCTH BO3TyXa

TepmoauHamu
Ka

DKCNEepUMEHTAIBHOE UCCIEIOBAaHUE TEIIOBBIX CBOMCTB BELIECTBA.

Pacuer usmeHeHust BHyTpeHHEH SHEPTUU TeJl, pabOThI U MEPETaHHOTO

KOJIMYECTBA TEIUIOTHI HAa OCHOBAHUM IIEPBOTO 3aKOHAa TEPMOJAMHAMUKH.
OOBsicCHEHNE TPUHITUTIOB JICUCTBUS TETIJIOBBIX MAIIHH

OcHo6bl 31eKMmpPOOUHAMUKU

DIIEKTPOCTaTH
Ka

Beruucnenue cuir B3auMOAEHCTBUS TOYEUHBIX JIEKTPUUECKHUX 3aPsAIOB.
Beluncrnenye HalpsHKEHHOCTH M IOTEHLMANIA DJIEKTPUYECKOrO IOJs OJHOTO U
HECKOJIBKUX TOYEUHBIX 3aPs/I0B.

N3mepenne pasHOCTH IIOTEHIAATIOB.

[IpuBeneHne mpuMepoB NPOBOJHUKOB, JUAIEKTPUKOB U KOHIEHCATOPOB.
HaGntoneHnue sBIEHUS 3IIEKTPOCTATUYECKON WHAYKIMHM U SBICHHS MOJSAPU3ALUH
JUDJIEKTPUKA, HAXOIALIETOCs B DJIEKTPUYECKOM T10JIE

TTocTosHHEBIN
TOK

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.
COopka ¥ HCHBITAaHHE OHJIEKTPHUUYECKUX IEMed C pa3IMyHbIM COCJUHEHHUEM
MIPOBOJHHUKOB, pacueT UX MapaMeTpoB

MarnutHoe
noJjie

HaGmtonenne neiicTBUS MarHUTHOTO TOJIE HAa TMPOBOJHUK C TOKOM, KapTHHOK
MAaTrHUTHBIX IOJIEH.
DopMynHpOBaHKUE TpaBHUIIA JEBOM PYKHU JUJIsl ONPENEICHUS HAINPaBICHUS CHUJIbI




Awmmepa.

Brruncnenue CHII, ﬂCﬁCTBYIOHIHX Ha MOPOBOAHHUK C TOKOM B MAarouMTHOM IIOJIC,
00BsICHEHHE NMPUHITUIA JEHCTBUS 3JIEKTPOIBUTATEIS.

HccnienoBanue sABI€HUS 3JIEKTPOMAarHUTHOM MHYKIIUU

Koneoanusa u éonnul

Mexanunuecku | IlpuBenenne npumepoB KoieOaTeNbHBIX ABWKEHUN. VccnenoBanue 3aBUCUMOCTH
€ KojeOaHus nepuosia KojeOaHUl MaTeMaTH4eCKOro MasTHUKAa OT €ro JUIMHBI, MAacchl M
Y BOJIHBI aMIUIATY bl Konebanuii. HaOmronenue konebanuit 3Bydaniero tena. [IpuBenenue
3HAYEHUSI CKOPOCTH PACIPOCTPAHEHUS 3BYKa B PA3JINYHBIX CPEAAX.
YMeHue o0bsSICHITh UCIIOJIB30BAHUE YIBTPAa3BYKa B MEIULIMHE
OnexkrpoMard | OObsICHEHUE NPEBPALLEHUS SHEPTUH B UJI€ATIbHOM K0JI€0aTeIbHOM KOHTYpE.
WUTHBIC W3yuenme ycTpoiCTBa U MPUHIUIIA JACHCTBUS TpaHc(popmaTopa.

KOJIeOaHUs |
BOJIHBI

AHanm3 cXeMbl iepeauy JICKTPOIHEPTHH Ha OOJIBIIINE PACCTOSHHUSL.
OO6cyxieHne 0COOCHHOCTEH pacIpOCTpaHEHUS PaTUOBOITH

CBeToBbIC [IpuMeHeHHEe Ha TPaKTHKE 3aKOHOB OTPa)XXCHUST W TPEIOMIICHHS CBETa IPH

BOJIHBI penrennu 3anad. Habmonenue siBieHus Tupakiiuy u JUCTICPCHUU CBETA.
Dnemenmul K6AHMOGOU U3UKU

KBanTOBBIE HaGmronenne  ¢oroanekrpuueckoro  3¢dekra.  Pacyer  mMakcumaabHOU

CBOICTBa KHHETUYCCKOW dHEPTUU IEKTPOHOB Tpu (hoTodddhekTe

CBETa

®duzuka aroma

®opmynupoBanue nocrynatos bopa. Habaronenue nuHeiuaToro 1 HeNpepbIBHOTO
CIIEKTPOB.

Pacyer 4yacTOTBI M AJIMHBI BOJIHBI UCITYCKA€MOTI'O CBETA NP IIEPEX0E

aToOMa U3 OJHOIO CTAllMOHAPHOIO COCTOSIHUS B Apyroe. OObsiCHEHHE NMpUHIUIA
JEUCTBHUS J1a3epa

dusnka [TonnMaHue 1EHHOCTH HAYYHOTO MO3HAHHS MHpa HE BOOOIIIE ISl YEJIOBEUECTBA B
aTOMHOT'O [eJIoM, a A KaXJA0ro O0y4aromierocsl JUYHO, [EHHOCTU OBIAJCHHS METOJOM
sapa HAay4YHOTO TIO3HAHUS JUIS JIOCTHIKEHHUS ycrexa B JIF0OOM BHJIE MPAKTHUYECKOU
H JIeSITEIbHOCTH
3JIEMEHTapPHBI
X
YaCTHI]
Bcenennasa u ee r6onouun
Crpoenue n OO6mbsacHeHne MoJienu paciupsiouieiicss Becenennoi
pa3BUTHE
Bcenennoit
[IpoucxoxneH
ne
ConnHeyHoOH
CHCTEMBEI
Xumusi
Beenenne PackpeiTie BKiaga XUMUYECKOW KapTHHBI MUPA B €IMHYIO €CTECTBEHHO-HAYYHYIO
KapTUHY MUDpA.
XapakTeprucTHKa XUMHH KaK MPON3BOIUTEIIHFHOM CHUITBI OOIIECTBA.
Baxxueiimue YMeHue naBarh ONPENESICHUS U ONEPUPOBATH CIACAYIOIIUMH XUMUYECKUMHU
XHUMHYECKHE MOHSTUSIMU: «BEIMIECTBOY, «(XUMUYECKUH AIEMEHT), «aTOM», «MOJICKYJIa,
MOHSATHUS «OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJIIPHASL MACChI», «AOHY, «AJJIOTPOIHUS»,

«U30TOMBI», «XXUMUYECKAs CBA3bY, «INEKTPOOTPULIATENILHOCTDY, «BAJIEHTHOCTHY,
«CTETNEHb OKUCICHUS», «MOJIbY, «MOJISIPHAS MACCay, «MOJISIPHBIA 00beM
ra3o000pa3HbIX BEIIECTBY», «BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO
CTPOECHUSI», «PACTBOPBDY, «ITEKTPOJIUT U HEATEKTPOIUTY», «IIJIEKTPOIUTHYECKAs




JUCCOLIUAIUS, «OKUCIUTENIh U BOCCTAHOBUTEIbY, «OKUCIECHUE 1
BOCCTaHOBJICHUEY», «CKOPOCTh XUMHUUYECKOU PEAKIIUNY, «XUMUYECKOE
paBHOBECHEY, KYTJIEPOJHBIN CKENeT», QYHKIMOHAIbHAS TPYIIAY, «HU30MEPHUS»

OCHOBHEBIE
3aKOHBI
XUMHUHU

DopMyJIMPOBAHUE 3aKOHOB COXPAHEHMSI MACChl BEIIECTB M IOCTOSHCTBA COCTaBa
BEIIECTB. Y CTAHOBJICHUE MPUYMHHO-CIICICTBEHHON CBSI3M MEXIY COJECpPKaHHEM
ATUX 3aKOHOB W HAMHUCAaHWEM XUMUYECKHUX (GopMmyn u ypaBHEHHH. PackpeiTue
(bU3UYECKOTO CMBICIa CHMBOJUKH [leprogudeckoil TaOMUIBI  XUMHYECKHX
anemenTtoB JI. . MenneneeBa  (HOMEpPOB 3J€MEHTa, INEpHOJa, TPYIIIbI) U
YCTAQHOBJICHUE TPUYMHHO-CJICJICTBEHHOW CBSI3M MEXKJYy CTPOCHUEM aTroma u
3aKOHOMEPHOCTSIMH UW3MEHEHUS CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX HUMH
BEIIIECTB B MEPUOIAX U IPpyMmax.

XapakTepucTHUKa d3JEMEHTOB MajblX MEPUOJOB MO HX [OJOXKEHUIO B
Ilepuonuueckoii cucreme /[. . Menneneera

OCHOBHEBIE
TEOpUHU
XUMHNHU

VYcraHoBieHNE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BELIECTB OT CTPOEHHUSI aTOMOB
00pa3ymoIKUX X XUMHUYECKHUX dJIEMEHTOB.

XapakTepUCTUKAa BAKHEHMIIMX THUIIOB XMUMHUYECKUX CBSI3€d M OTHOCHTEIIBHOCTH
9ToH THIoJaoruu. OOBsICHEHNE 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOECHUS KPUCTAJUTMYECKUX PELIETOK.

@OopMyIHpPOBAHHE  OCHOBHBIX  IOJIOKEHUH  TEOPUU  DIIEKTPOJIMTHYECKOU
JMCCOLMAIMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAMHEHUMN.

DopMyJIMPOBAHME OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKOTO CTPOCHUS
OPraHUYEeCKUX COCMHEHUHN U XapaKTepUCTUKA B CBETE TOM TEOPUU CBOMCTB
BOKHEUIINX NPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHWYECKUX COCTMHEHUN

Baxxneiimme
BEIIEeCTBa
Y MaTepuallbl

XapakTepucTUKa CTPOSHUSI aTOMOB M KPUCTAJJIOB M Ha 3TOW OCHOBE —

00mux GU3NYECKUX U XUMUYECKUX CBOMCTB METAJUIOB U HEMETAJIJIOB.
XapakTepucTUKa COCTaBa, CTPOCHHS, CBOMCTB, TMONyYEHUS U TMPUMEHEHHE
BOKHEUIINX HEMETAIIOB.

XapakTepucTuka COCTaBa, CTPOEHUS U OOIIMX CBOMCTB BaKHEWIINX KIIACCOB
HEOPTraHUYECKUX COCTUHECHUI.

Onucannie cocTaBa U CBOMCTB BaXKHEUIITNX MPEICTAaBUTENCH OPTraHMUECKUX
COEIMHEHMI: METaHOJIa ¥ 3TAHOJIA, CII0KHBIX 3(PUPOB, KUPOB, MbLI, KAPOOHOBBIX
KHCIOT (YKCYCHOM KHCIIOTBI), MOHOCAXapuI0B (TJIOKO3bI), TUCAXapHI0B
(caxapo3bl), ToJHMCcaxapuaoB (KpaxMall U IeJUTI0I03bl), aMUHOKHUCIIOT, OEITKOB,
MCKYCCTBEHHBIX M CHHTETHYECKHUX TOJMMEPOB

XUMHYECKUH
SI3BIK
U CUMBOJIMKA

Hcnons3oBanne B yuyeOHON M TPOQPECCHOHAIBHON JAESITEIBHOCTH XUMHUYECKUX
TEPMHUHOB U CUMBOJIUKH.

Ha3piBaHne W3y4eHHBIX BEIIECTB IO TPUBHAIBHON WIA MEXIYHAPOIHOU
HOMEHKJIATYpE M OTPaXEHHE COCTaBa 3TUX COEAMHEHUI C MOMOLIbI0 XUMUYECKUX
dhopmy.

OTpakeHHME XUMHUYECKHX IPOLECCOB C IOMOLIBI0 YpPAaBHEHUH  XUMHUYECKHX
peakuuii

Xumnueckue | OOBsICHEHHE CYIIHOCTH XMMHUYECKUX MpoiieccoB. Krmaccudpukanus XUMHYECKUX
peakuuu peaKuuii Mo pa3IMYHbIM MPU3HAKAM
XuMHUYecKuil | BpInoJHEHNE XUMHUUYECKOTO DKCIIEPUMEHTA B IOJIHOM COOTBETCTBUU C IIPAaBUIJIAMU
SKCIIEPUMEHT | TEXHHKHU 0€30MaCHOCTH.
HabGmonenue, QukcupoBaHue ©  OMHCAHHWE PE3yJbTAaTOB  IPOBEIECHHOTO
JKCIEPUMEHTA
XumMuueckas [IpoBeneHue  CaMOCTOSITENFHOTO  TOWMCKA  XUMHYECKOW  WHPOpMAIUu  C
nH(pOpMalLlUg | UCIOJIb30BAHUEM  PA3JIIMYHBIX HCTOYHMKOB (HAyYHO-TIONYJSPHBIX  W3/aHUH,

KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  MHTepHeTa); HUCHOIb30BAHUE
KOMITBIOTEPHBIX ~TEXHOJIOTMH It 00paOOTKM W mepelayd  XHMHUYECKOM




nH(pOpMaIUU W ee MPEICTABICHUS B Pa3JIMUHBIX (opMax

[Ipopunbnoe | OOBsICHEHHE XMMUYECKHX SIBJICHUH, MPOMUCXOIAIIUMX B TMPHUPOJAE, OBITY M Ha

u IIPOU3BOJICTBE.

npodeccuonan | CoOnroeHne MpaBUJl HKOJOTHYECKH TPAMOTHOTO MOBEACHHS B OKPYKAIOLICH

BHO 3Ha4YMMOE | cpelie.

coJiepyKaHue OneHka BIMSIHHMS XUMHYECKOIO 3arps3HEHUS] OKPYXKAIOUIEH cpeibl Ha OpraHu3M
4eJoBeKa M Jpyrue >KuBble opraHusmbl. CoOntoJeHue mpaBuil 0€30IaCHOTO
oOpamieHuss C TOpPIOYMMHM UM TOKCHYHBIMU BEIIECTBAMH, J1a0OpaTOPHBIM
000pyI0BaHUEM.
Kputnueckast olieHKa JOCTOBEPHOCTH XMMHUYECKOW MH(OpMAINH, MOCTYyHAroImei
U3 pa3HbIX HCTOYHUKOB
buojorus

buonoruss — | 3HaKOMCTBO ¢ 00BEKTAMU U3YUCHHSI OMOJIOTUH.

COBOKYITHOCTh | BrvIsiBieHne ponu 6uonoruu B popMrupoBaHIH COBPEMEHHOM

HayK O )KMBOM | €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa U IIPAKTUYECKOMN AEATEIbHOCTH JIFOAEH

IIPUPOJIE.

Krerka 3HAKOMCTBO C KJIETOYHOM TEOpUEN CTPOEHHUS OPTaHU3MOB.
[TonydyeHnne npeacTaBieHUs O POJIM OPraHUYECKUX M HEOPraHMYECKHUX BEIIECTB B
KJIETKE.
3HaHuE CTPOSHHSI KJIETOK MO pe3yibTaTaM paboThl CO CBETOBBIM MHUKPOCKOITOM.
YMeHue onuceiBaTh MUKPOIPENapaThl KJIETOK PaCTEHUN. Y MEHHE
CpaBHMBAaThb CTPOEHHE KIETOK pACTeHHMM W JKUBOTHBIX [0 TOTOBBIM
MUKpoIpenaparam

Opranusm 3HaHME OCHOBHBIX CHOCOOOB Pa3MHOXEHHUS OPraHU3MOB, CTaJUll OHTOreHe3a Ha
IIpUMEpE YETI0BEKa.
3HaHMe NIPUYMH, BBI3bIBAIOIINX HAPYIIEHUS B PA3BUTUU OPTaHU3MOB.
YMeHue mnoap30BaThCsl T€HETUYECKOW TEPMHUHOJIOTHMEN M CHUMBOJMKOM, pellarh
MIPOCTEUIINE TEHETUYECKUE 3a/1a4H.
3HaHue 0coOOEHHOCTEH HAC/IeICTBEHHOW U HEHACIIEICTBEHHON U3MEHUYMBOCTH M UX
OMOJIOTMYECKOU POJI B DBOJIOLIMH KUBOTO

Bun YMeHue aHalnu3upoBaThb M OLIEHUBATH pPa3JIM4YHbIE TUIIOTE3Bl IMPOUCXOXKIACHHUS
KHU3HU Ha 3emuie.
YMeHue NpoBOJIUTH OMHUCAaHHWE O0co0el OJHOro BHJAAa MO MOP(OJIOTHUYECKOMY
KpUTEPHUIO.
Pa3zButue crnocoOHOCTEW $CHO W TOYHO H3Jaratb CBOM MBICIH, JIOTHYECKH
00OCHOBBIBaTh CBOIO TOYKY 3pEHHs, BOCIPHUHUMATh M aHAJIU3UPOBATh MHEHUS
co0eceIHMKOB, IIPU3HABas MPaBo APYroro 4eJI0BeKa Ha MHOE MHEHHE.
YMeHne [0Ka3bIBaTh POJCTBO YEIOBEKA M MIICKOMHUTAIONUX, OOIIHOCTh W
PaBEHCTBO YEJIOBEYECKUX pac

DkocuctemMbl | 3HaHME OCHOBHBIX SKOJIOTMYECKUX (PaKTOPOB U UX BIHUSIHUS HA OPIraHU3MBI.

3HaHWE  OTIUYUTEIHHBIX cooO1iecTB
arpodKOCHCTEM.

[TonydeHue npeacTaBICHUS O CXEME YKOCUCTEMBI Ha TIpUMepe Ouocqepsl.
JleMOHCTpanuss yMEHHsI TTOCTAHOBKHM IIEJCH JIeATSIBHOCTH, IUIAHHUPOBAHHE
COOCTBEHHOM JEATEIBHOCTH ISl TOCTHKEHUS TTOCTABIICHHBIX IIeNIeH, PeIBUACHUS
BO3MOJKHBIX PE3yJIbTaTOB 3TUX JCHCTBUI, OPraHU3alMU CAMOKOHTPOJIS U OIEHKH
MOJIYYEHHBIX PE3yIbTATOB.

OO6yueHue coOIOICHUIO MPABIII TTOBEACHUS B IPUPOE, OEPEKHOMY OTHOIICHHUIO
K OMOJIOTHYECKUM OOBEKTaM (PAaCTCHHSIM H KUBOTHBIM U UX COOOIIECTBaM) U UX

OXpaHe

IMPU3HAKOB HCKYCCTBCHHBIX




YYEBHO-METOAMYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE
OBECIIEUEHUE TMPOI'PAMMbBI YUEBHOU ANUCHUITJIMHBI «kECTECTBO3HAHUE»

OobopynoBanne yueOHOro KabuHeTa:

-paboune MecTa 10 KOJIMYECTBY 00YJarOIIuXCs

-pabodee MecTo ImperoaBaTess

-KOMIUIEKT y4eOHO-METOINYECKON MaTEpHUaoB;

-HATJISITHBIE TTOCOOMS: JIEMOHCTPAIIMOHHBIC TUTAKATHI, MOJICTH, PAa3daTOYHBIN MaTepHal;
COOpPHUKH TPAKTHYECKUX padoT;

- BUJICOTEKA I10 KYPCY;

-y4eOHbIC (PHIIEMBI IT0 HEKOTOPBIM pa3jiesaM ITUCIUTUIHHEI;

TexHu4yeckue cpeacTBAa 00yUeHUsI:

KOMIIBIOTEP, MYJIbTUMEINa KOMILJIEKC, HHTEPaKTUBHAs JOCKA
HNupopmanunonHoe odecneyeHne 00y4eHus

[lepeuenr pexkoMeHAYeMBbIX Yy4eOHbIX u3/laHuM, VHTepHEeT-pecypcoB, AOMOJHUTEIbHON
JUTEPaTypBI

OcHOBHbIE HCTOYHHKH:

No HanmenoBanune ABTOp W3 naTenscTBO, TON
U3JIaHus

ON 1 | ®uzuka. Yuebnuk s 10 ki1 Msixumes I'.51. M.: [Ipoceemienue, 2013.
byxosues b.b.
Corckuit H.H.

OU 2 | ®usuka. Yuebuuk mist 11 k. Msxumes I'.51. M.: IIpocBemienue, 2013.
byxosues b.b.

OU 3 | Xumus. 10 k. ["a6puensu O.C. M.: [Ipoceemenue, 2014.

ON 4 | Xumus. 11 ki ["abpuensn O.C. M.: Ilpocsemienue, 2014.

OU 5 | EcrecTBO3HAaHNE U OCHOBBI ITerpocoBa P.A., WznarensctBo «Jpodar

AKOJIOTHH. I'onos B.IL. u np. 2014.

OMU 6 | OOmias ouostorus YueOHUK Koncrantunos B.M., | OULl «Axagemusy»; 2015

Pe3zanos AT,




®daneena E.O.

I[OHOJIHHTCJILHLIC HCTOYHHUKMU:

Ne
N3narenscTBO, TOI
HaunmenoBanue ABTOD
W3/1aHHS

JAN 1 | Konnenmuu coBpeMEeHHOTO I'openos AA. M.: BJIAJOC, 2014 1.
€CTECTBO3HAHUSA: y4. TOCOOUE IS
BY30B

JAN 2 | Konnenuus COBpeEMEHHOTO ITox pen. Cambiruaa | PoctoB H/II, «MapT»,
€CTECTBO3HAHUA : y4. HocoOue CH. 2013 .

JAN 3 | KoHnenuuu COBPEMEHHOTO ITonx pen. B.H. M.: KOHUTHU-JTAHA,
€CTECTBO3HAHMUS: Y. ISl BYy30B JlaBpuHEHKO 2014 r

JAN 4 | Konnenuuu COBPEMEHHOTO Ceprees C.B., Crapsiit Ockon, OOO
€CTECTBO3HAHHUS: y4. TocoOue Cxuptinamse A.I' u «THTy, 2013 1.

Ap.

JA1 5 | EcrectBo3nanue 10 k.- yueO. amns ITox pen.
00111e00p. yUpeKICHHIA Anexcammnoit 1.10.

M.: IIpocemienue, 2014
T.

JIN6 | EcrectBo3Hanue 11 ki1.- yued. ams ITox pen.
o0m1eo6p. Yupexnenuit, U 1 Anexcammnoit 1.10.

M.: IIpocBemenne, 2013
r.

JAN 7 | EcrectBo3Hanue 11 ki1.- yued. ams ITox pen.

M.: IIpocBemenue, 2013

o01meo0p. Yupexaenuit, U 2 Anekcammuoit IO, | T

JI 8 | ®usuka. 10 ki1.: YaeOHUK Ais KacbsiHoB B.A. M.: IIpocemenue, 2015.
00111€00pa30BaTENIbHBIX YUEOHBIX
3aBEJICHUM.

AN 9 | ®usuka. 11 xi1.: YueOHUK 11 KacesroB B.A. M: Ilpocsemienue, 2015.

00111€00pa30BaTENbHBIX YUEOHBIX
3aBeJCHUN

I Xumust g mkoa U kiaccoB | CaBunkuHa E.B.,
10 rymanutapaoro npoduns. 10, 11 | Jlorunosa I'.I1.
KII.

M.: Ilpocsemenue, 2014.

HNurtepner-pecypcenl (U-P)

1. [DaextponHsIit pecypc]: htip://delta-grup.ru/bibliol

2. [ DnexTpoHnHbIi pecypc]: http://wvvw.ecoatominf.ru

3. [DnexTpoHHBI pecypc]:
http://www.mrkvant.com.ua/radiation



http://wvvw.ecoatominf.ru/
http://www.mrkvant.com.ua/radiation

o

[DneKkTpoHHBIH pecypc]:

http://molodi.ru/communication

[DnexTponHbIit pecypc]: http://asip.ru

[DnexTpoHHbIN pecypc]:

http://ru.wikipedia.org/\\iki/BHpvc |9nekTponHbIit

pecypc]: http://www.berl.ru/article

[DnexTponnslit pecypce]: http://ru.wikipedia.org/wiki/Oxpana okpyxaroiieii cpejibl



http://molodi.ru/communication
http://asip.ru/
http://ru.wikipedia.org/iki/BHpvc
http://www.berl.ru/article
http://ru.wikipedia.org/wiki/Oxpaнa

