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PabGouass mporpamma yueOnou mucrummael OVY][. 06 «EcrectBo3HaHue»
pa3paborana Ha ocHOBe DenepagbHOro rocylapcTBEHHOrO 00pa30BaTENBHOIO CTaHAApPTa IO
cnenmanbHocTrn  44.02.03  Ilemarormka JOMOJHUTENBHOTO oOOpa3oBanus (B oOmactu
MY3BIKQIGHON  JIEATENBHOCTH) C  yd€ToM TpodeccHoHanpbHOro cranmapra Ilemaror
JIOTIOJIHUTEIILHOTO 00pa30oBaHus JETEH U B3pOCIbIX, YTBEPKIAEHHOIO MpUKa3oM MuHHUCTEpCTBA
TpyZda U conranbHoil 3amuThl Poccuiickoit ®denepanun ot «05» mas 2018r. Ne 298 H.

Pa3patGorumk:
Bynrakosa P. M. - mpenoaaBateins ecrectBeHHO-HAYUHBIX AuciuiuinH O ATIOY CIIK

Peuensenr:
I'omoBko C. M., xanaunaT OMOJIOTMYECKUX HAyK, CTapUIMii mnpenojaBarenb Kadeapsl
nenaroruku u pusndeckoit Kynbtypet CO® HNY «ben I'V»

Pabouas mnporpamma OVY]/.06 EcrectBoznanue paccMorpeHa Ha 3acenanuu [1LK
npernojaBaTeyiell ecTeCTBEHHO-MAaTeMaTHYeCKUX JUCHUILIMH (mpezacenatens AHucuMoBa B.I.)
OI'AIIOY CIIK; (mpotokon Ne 1 ot «30» aBrycra 2019r.) u mpu3HaHa COOTBETCTBYOIIEH
tpeboBanusiMm PI'OC CIIO, yueOHoro mnnaHa cnenuanbHocTH 44.02.03 Ilenaroruka
JIOTIOJTHUTEIBHOT0 00pa3oBaHus (B 00J1aCTH MY3bIKaIbHOHN JIESTEILHOCTH).



INOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma aucuuiummasl OY /1. 06 «EcrecTBOo3HaHME» COCTaBiIeHAa Ha OCHOBE
npumepHoit nmporpammel (aBTopsl: I1. U. Camoitnenko, npodeccop kadenpsr «dusnkay OI'OY
BIIO «MI'YTYVY um. K. I'. PazymoBckoro», O. C. I'abpuensH, npodeccop kapeapsl eCTECTBEHHO-
JKoJIorHueckoro obpaszoBanus Ilegarornyeckoil akageMuu IOCIEIUIUIOMHOTO 0Opa30BaHUS;
[1.M. CkBopiioB, moueHT kadeapsl MeTOAMKH oOyueHus Onosornd MOCKOBCKOTO HWHCTUTYTA
OTKpbITOr0 00pa3zoBaHus) ¢ Y4€ToM pekoMeHganuii denepanbHOrO0 TOCYJapPCTBEHHOTO
ABTOHOMHOr0 yupexaeHus: «®enepanbHbplii HMHCTUTYT pa3BUTHS oOpasoBanus» (PI'AY
«DHPO») B KauecTBe MPUMEPHOMN MPOrpaMMBbl sl peaTu3alii OCHOBHON MPOoQeCCHOHAIbHON
obpa3zoBarensHoil mporpamMmbl CIIO Ha 6a3e OCHOBHOTO 00ImIero oOpa3oBaHUsS ¢ MOTyYECHUEM
cpennero oobmiero odpaszoBanus, mpoTokos Ne 3 ot 21 urons 2015 r. PerucrpannoHHbIii HOMep
peuensun 374 ot 23 utosist 2015 r. PI'AY «OUPO»

[Iporpamma pazpaborana Ha ocHOBe TpeboBanuit @I'OC cpennero odiero oopazoBaHus,
MPEIBSIBISEMBIX K CTPYKTYpE, COJCPKAaHUIO U Pe3yJbTaTaM OCBOCHHS YYCOHOW MMCIMILTUHBI
«EcrecTBO3HAHUEY, B COOTBETCTBUU C PekoMeHIaMsAMU 110 OpraHU3alluy MOTYYeHUS CPETHETO
oOuiero oOpa3oBaHMsi B Ipefeliax OCBOEHUS 00pa30BaTENbHBIX MPOTPaMM CpPETHETO
npodeccuoHansHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOrO oOHmIEro o0pa3oBaHUsS C Y4ETOM
TpeOoBaHUH (heaepabHBIX TOCYAAPCTBEHHBIX O0pa30BaTENbHBIX CTAaHAAPTOB U MOIYyYaeMOM
CHEIHMAIbHOCTH CPeIHEro MpodecCHoHaNbsHOTr0 00pa30BaHusl.

Copepxanne nporpammbl «EcTecTBO3HaHME» HAMPABIEHO HA JOCTUKEHHE CIICTYIOIINX
neJiei:

* OCBOGHHUE 3HAHUU O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHE MHpa U METOJax
C€CTCCTBCHHBIX HayK, 3HAKOMCTBO C HaH60nee BAXHBIMU HWIOCAMHU U HOCTUXKCHUSIMU
€CTECTBO3HAHMS, OKa3aBIIMMHM OIPEACIIAIONICE BIMSHIE HA Pa3BUTHE TEXHUKU U TEXHOJIOTH;

* OBJIAZICHHUC yMeHI/ISIMI/I HpI/IMeHHTB HOJ'Iy‘IeHHI)IC 3HAHUSA 151 O6T)$ICH€HI/I$I SIBHGHI/Iﬁ
OKPYKAroIIero MUpPa, BOCIPUATHS MHPOPMAIIUN €CTeCTBEHHO-HAYYHOTO M MPOEeCCHOHATBHO
3HAYNUMOI'O co,uepxcaHI/m; pa3BI/ITI/IC I/IHTGJ’IJ’IGKTyaHI)HI)IX, TBOp'—ICCKI/IX CH0C06HOCTCI\/JI u
KPUTHYECKOTO MBIIIJICHUS] B XOJI€ TIPOBEJACHUSI MPOCTEUIITNX HCCIEIOBAaHUN, aHANIu3a SIBICHUH,
BOCTIPUATHS U UHTEPIPETALUU €CTECTBEHHO-HAYYHON UH(POpMaIUY;

* BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TMO3HAHHUS 3aKOHHOW TMPUPOABI U
HUCITOJIB30BAHUS }IOCTI/DKGHI/Iﬁ €CTCCTBCHHBIX HayK JJISL paSBI/ITI/ISI OUBUIIN3allUU W ITOBBIIICHUSA
KavyeCcTBa JKU3HU,

* NIPUMEHEHHE €CTECTBEHHO-HAayYHBIX 3HAHUH B NMPOPECCHOHANBHON AEATEIbHOCTH U
MOBCEIHEBHON KHU3HU g oOecreueHus: Oe30MacHOCTH >KU3HENEATEIbHOCTH; TPaMOTHOTO
WCIIOJIb30BAaHNsI COBPEMEHHBIX TEXHOJIOIMI; OXPaHbl 3J0POBbS, OKPYXKAIOIIEH CPEIbI.

B mporpaMMmy BKIIOYEHO cojepraHue, HalmpaBlIeHHOEe Ha (OPMUPOBAHUE Y CTYACHTOB
KOMITETCHIINI, HeOoOX0oquMBIX i1 kadecTBeHHOro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOIO
o0m1ero o0pa3oBaHus ¢ MOIYUYEHHUEM CPEIHEro OOIIer0 0O0pa3oBaHUsI; MPOTPAMMBI MOATOTOBKU
CIICIIHAIIMCTOB CPETHETO 3BCHA.

OBILASI XAPAKTEPUCTUKA YUYEBHOM JUCLUAIIIMHBI «kECTECTBO3HAHHE»

EcrectBo3HaHme — Hayka O SBIEHHUSX U 3aKkoHax nOpupoabl. CoBpeMEHHOE
€CTECTBO3HAHME BKIIOYAET MHOKECTBO €CTECTBEHHO-HAYYHBIX OTpacieil, 13 KOTOPhIX Hanboiee
BAXXHBIMU ABJISIFOTCS (1)1/131/11(3, xumus 1 onosorusa. OHO OXBaTBIBAET HII/IpOKI/Iﬁ CIICKTP BOIIPOCOB
0 pa3HOOOpPa3HBIX CBOHCTBaX OOBEKTOB MPUPOJIBI, KOTOPHIE MOXKHO paccMaTpUBaTh Kak €IHMHOE
TeIoe.

EctecTBeHHO-Hay4YHBIE 3HAHHS, OCHOBAaHHBIE HA HHUX TEXHOJOTHUH (DOPMUPYIOT HOBBIN
o0pa3 ku3HU. BpICOKOOOpa30BaHHBIM YETOBEK HE MOXKET JIUCTAHIUPOBATHCA  OT



byHIaMEHTAIBHBIX 3HAHUW 00 OKPYXKAIOIeM MHpEe, HE PUCKYsS OKa3aThCsl OECIIOMOIIHBIM B
npodeccuoHanbHOM  AesTenbHOCTH. JI000€ TEepCIeKTHBHOE HAMpaBICHHE ACSITeIbHOCTH
YyelloBeKa MpSIMO WM KOCBEHHO CBSI3aHO C HOBOW MaTepuUalbHONM 0a30ii M HOBBIMHU
TEXHOJIOTUSIMH, U 3HAHUE X €CTECTBEHHO-HAYYHOW CYIIHOCTH — 3aKOH ycCIIexa.

EctectBo3Hanne —  HeoThbeMJIEMas  COCTABISIOIIAS  KYJIbTYPBL:  OMNpeIeliss
MHUPOBO33PEHHE YEJIOBEKa, OHO IMPOHUKACT W B TYMaHUTApHYIO cdepy, U B OOIIECCTBEHHYIO
YKU3Hb.

ParoHanbHblii  €CTECTBEHHO-HAYYHBI  METOJ, C(OPMHPOBABIIMICA B  paMKax
€CTECTBEHHBIX HayK, 0O0pa3yeT eCTEeCTBEHHO-HAy4YHYI0 KapTHHY MHpa, HeKoe oOpa3Ho-
dunocodcroe 06001ICHNE HAYIHBIX 3HAHUH.

OcHOBY ecTeCTBO3HAHHS MpeICTaBiIsieT (U3MKa — Hayka O MpPUPOJIe, HU3ydarolas
HambOoJee BaKHBIC SIBJICHUS, 3aKOHBl M CBOWCTBa MaTepuanbHOro wmupa. B dusuke
YCTaHABIIMBAIOTCS YHUBEPCAJIbHBIE 3aKOHBI, CIPABEIJIMBOCTh KOTOPHIX IOATBEPKAACTCA HE
TOJILKO B 3€MHBIX YCJOBHSIX M B OKOJIO3EMHBIX MPOCTPAHCTBAX, HO M BO Bcei Bcenmennoii. B
9TOM 3aKJIF0YAeTCsl OJIMH U3 CYIIECTBEHHBIX MPU3HAKOB (DM3UKHU KakK (pyHIaMEHTaIbHOU HAYKH.

®u3uka 3aHUMAeT 0CO0OE€ MECTO CpeAM ECTECTBEHHBIX HAyK, IO3TOMY €€ IPHUHSITO
CUMTATh JIUJIEPOM E€CTECTBO3HAHMUSI.

EctecTBO3HAaHME Kak HayKa O SIBJICHUSX W 3aKOHAX MPUPOJBI BKIFOYACT TAKXKE OJHY W3
BAKHEUILUX OTPaACIeN — XUMHUIO.

XumHsi — Hayka O BEIIeCTBaX, MX COCTaBe, CTPOSHHH, CBOWCTBAaX, IPOLECCAX
MpEeBpalleHHs], HCIONb30BAHUHM 3aKOHOB XHMMHUU B TMPAKTUUYECKON MAEATeTbHOCTU JIIOJCH, B
CO3JIaHUH HOBBIX MaTEPUAIIOB.

buonoruss — cocraBHasi 4acTh €CTECTBO3HAHMs. JTO Hayka O >XuBOW mpupone. OHa
M3y4aeT PaCTHTEIbHBIN, )XKHBOTHBIA MUP U YEIIOBEKA, UCIIOJIb3Ysl KaK COOCTBCHHBIE METO/IbI, TAK
U METOAbl APYTUX HayK, B YaCTHOCTU (U3HKK, XUMUU M MaTeMaTHKU: HaOIOJIeHUs,
OKCTIEPUMEHTBI, UCCIIETOBAHMSI C TIOMOIIBIO CBETOBOTO U AJIEKTPOHHOTO MHKPOCKOIIA, 00paboTKy
CTAaTHUCTUYECKUX JAHHBIX METOJaMU MaTeMaTH4eCKOW CTAaTUCTHKU U Ap. buonorus BeIsBiIsET
3aKOHOMEPHOCTH, MPHUCYIIHE XKU3HW BO BCEX €€ MPOSBICHUSX, B TOM YHCIE OOMEH BEIIECTB,
POCT, pa3MHOXEHHE, HACIEICTBEHHOCTh, U3MEHYHBOCTb, YBOJIOLIUIO U JP.

WuterpupoBanHast ydeOHas mucuuiuinHa «EcTecTBO3HaHMe» BKIIIOYAET TPU pasjedna,
o0Jaiarone OTHOCUTEIbHOW CaMOCTOSITENNbHOCTBIO U IETOCTHOCThI0 — «Du3uKay, «XuMHus»,
«buomnorus» — YTO HE HaApyIIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOTO 00pa3oBaHUs
CTYJICHTOB.

[Ipu ocBoenun cnenuanbHocTelr CIIO comuanbHO-35KOHOMHYECKOTO U TYMaHUTapHOTO
npoduneil npodeccuoHaNbHOrO 00pa3oBaHMs €CTECTBO3HAHUE M3y4yaeTcs Ha 0a30BOM ypOBHE
®I'OC cpennero o0miero 06pa3oBaHus C y4eTOM CHEIU(UKI OCBAaMBAEMOM CIIEIIUATBEHOCTH.

B mnpomecce peanmzanuu coaepkaHus y4deOHOW aucHUIUIMHBL «EcTecTBO3HaHHE)
3HaYNMO H3y4deHue paznena «Du3uka», KOTOPHI BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY
3HaHMA 00 OKpY)KalIllleM MHpe. DTOT pas3en SBISETCS CHUCTEeMOOOPa3yIIMM s JPYTHX
pazzenoB y4eOHON TUCIUILIMHBL, TOCKOIbKY (PU3NYECKUE 3aKOHBI JIe)KaT B OCHOBE COJIEpKaHuUs
KYpPCOB XUMHH U OMOJIOTHH.

[Tpu u3ydeHnn y4eOHOTO MaTepuasa 1Mo XMMHH U OMOJIOTHU aKICHTHPYETCS BHUMaHUE
00yJaromuxcs Ha )KU3HEHHO BaXXHBIX 00BEKTaX MPUPOABI M OpraHu3Me uesoBeka. [ uapocdepa,
atMocdepa u 6mocepa paccMaTpUBAIOTCS C TOYKH 3PEHUS XUMHUYECKUX COCTABOB M CBOMCTB,
WX 3HAYEHUS IS OJKU3HENESATENILHOCTH JIIOJCH,- 3TO COAepXaHHe, OCBEIIaIoIee poIlb
BOXHEHIINX XUMHUYECKHX JJIEMEHTOB B OpraHW3ME YeJIOBEKa, BOMPOCHI OXpaHBI 3I0POBBS,
npoUIaKTUKN 3a00JI€BaHUN U BPEIHBIX MPUBBIYCK, MTOCIEICTBUI U3MEHEHUS CPelbl OOUTaHUS
yeJioBeKa I YeJIOBEYECKOM IMBUIIN3ALIUH.

3aMeTHOE MECTO B COJICpKAHUH YIeOHOUM NUCIUIUITMHBI 3aHUMaeT y4eOHBIN MaTepual, He
TOJIGKO  (DOPMUPYIONIUH  €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa Y CTYJACHTOB, HO U
pPacKphIBAIOIIUH MTPAKTUYECKOE 3HAYCHHE €CTeCTBEHHO-HAYYHBIX 3HAHUH BO BceX cepax *KU3HU
COBPEMEHHOTO OOIIECTBA, B TOM YHCIIE B TYMaHUTApHOU cdepe.



B uenom yuebnas mucnuruinHa «EcTecTBo3HaHHE», B COAEpKAHUM KOTOPOHM BEIyIIUM
KOMIIOHEHTOM SIBJIAIOTCS HAy4yHbl€ 3HAaHHWA M HAy4HbIE METOJbl II03HAHMS, IO3BOJISET
chopMUpPOBaTh Yy 00YYAIOMIMXCS LIETOCTHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPA, IPOOYIUTh
y HUX SMOLIMOHAJIBHO-IIEHHOCTHOE OTHOILIICHHE K U3y4aeMOMY MaTepHaly, FTOTOBHOCTb K BEIOOpY
NEHCTBUI ONpeieNieHHOW HANpaBICHHOCTH, YMEHUE KPUTHUYECKH OILIEHMBAaTh CBOM U UYXKHE
JIEUCTBHSL U MIOCTYIIKH.

N3yuenune  oOmeoOpa3oBaTenbHOW  yueOHOM  mucnuiuiiHbl  «EcTtecTBo3HaHUE»
3aBepIuacTcs IOJBEICHUEM HUTOroB B (opme nudpdepeHIupoBaHHOTO 3ayeTa B paMKax
MIPOMEKYTOUHOM aTTeCTaI[l CTYIEHTOB.

MECTO YUYEBHOM JUCHUTIUIMHBI B YYEBHOM ITJIAHE

VYyeOnas nucuuruinHa «EctecTBo3HaHUE» SBISETCS yUeOHBIM MPEAMETOM I10 BHIOOPY U3
oOs3arenpHOM mpeamerHolt obnactu  «EctectBeHHble Haykm» @PI'OC cpemHero oOrmiero
obOpazoBaHwUs.

VYuebnas auciuiuimHa «EcTecTBo3HaHME» M3ydaeTcss B 00Me00pa3oBaTEIbHOM IIHKIIE
yuebHoro miaHa OIIOII CIIO Ha 6a3e OCHOBHOro o0Iiero oOpa3oBaHUS C IOJy4YEHUEM
cpenrero obmiero oopaszosanus (IITIKPC, ITIICC3).

PE3VJIbTATBI OCBOEHU S YUEBHOM JIUCLIUTIIMHbI

OcBocHHe cojaepx)aHus ydeOHOW IuCHUIUTMHBI «EcTecTBO3HAHWE» O00eCIeunBacT
JOCTHKEHHUE CTYIEHTAMU CIICIYIOIIUX Pe3y/JIbTAaTOB:

* TUYHOCMHBIX .

— YCTOWYMBBHIN HMHTEpEC K HCTOPHUHM U JOCTHKEHHUSM B O0OJACTH E€CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 32 POCCHICKHE €CTECTBCHHBIC HAYKH,

— TOTOBHOCTH K MPOJOHKCHUIO 00pa30BaHUsI, TTOBBIIICHUIO KBATU(UKAIIUN B U30paHHOMN
po(heCCHOHATTLHOM IS TEIIbHOCTH C UCIIOJIb30BAHNEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHWE 3HAYUMOCTH KOMIIETEHIIM B OOJIACTH €CTECTBEHHBIX HAyK
JUTSI 9eJIOBEKA U O0IIeCTBa, YMEHHE UCIIOJIb30BATh TEXHOIOTHUSCKUES JOCTHKCHHUS

B oOmactu  QU3MKH, XUMUHU, OHOJOTHUM JJIsi TOBBIIEHUS  COOCTBEHHOTO
WHTEJUICKTYaTbHOTO PA3BUTHS B BRIOpAHHOU MPO(EeCCHOHALHOM IeATEITBHOCTH;

— yMEHHE MPOAHATU3UPOBATh TEXHOTEHHBIC TMOCIEICTBUS IS OKPYXAIOUIeH Cpemsl,
OBITOBOM M TTPOU3BOACTBEHHOM EATEILHOCTH YEJIOBEKA;

— FOTOBHOCTH CaMOCTOSITEIHHO JOOBIBATH HOBBIE [Tl €05l €CTECTBEHHO-HAYYHbIC 3HAHUS
C WCTIOJIB30BAHUEM JJISI 3TOTO JIOCTYITHBIX UICTOYHHKOB HH(DOpMAIIHH;

— yYMEHHE YIPaBJISATh CBOEH MO3HABATEIHHON NEATEIbHOCTHIO, TPOBOJUTH CAMOOIICHKY
YPOBHS COOCTBEHHOTO HHTEJUICKTYAIbHOTO Pa3BUTHS;

— YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHUS B KOMaHE IO PEHICHUIO
0o0IMX 3a7a4 B 00JIaCTU €CTECTBO3HAHMS;

* Memanpeomemnulx:

— OBJIQJICHHC YMCHHSIMHM W HaBBIKAMH PA3JIMYHBIX BUJIOB MIO3HABATEIHLHOM JACSTEILHOCTH
JUTSL U3YYEeHHSI PA3HBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MUPA;

— IPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUs (HAOJIOICHUS, HAYIHOTO SKCIICPUMEHTA)
JUIST U3y4YEHHS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, C KOTOPBIMHU
BO3HHMKAET HEOOXOAMMOCTh CTAIKUBATHCS B MPOdeCcCHOHATBHOM cdepe;

— YMEHHE OMpeAeNsaTh LEeNH W 3a7aud JAEITeNbHOCTH, BBIOMpATh CPEICTBA S HX
JIOCTHIKEHUS Ha MTPAKTHKE;

— YMEHHUE UCMOJ30BaTh PA3IUYHbIE UCTOYHUKHU JUIS TIOTYyYEHHUS €CTECTBEHHO-HAYUHOU
nH(OPMAIIUU U OIEHUBATh €€ JOCTOBEPHOCTH JIJIS JIOCTH)KCHHUS MTOCTABIICHHBIX TICJICH U 3a/1a4;

* npeomMemubix:



— chOpPMHPOBAHHOCTh  TPEJCTABICHUNM O IIEJIOCTHOM COBPEMEHHOM ECTECTBEHHO -
Hay4YHOM KapTUHE MHpA, NPUPOJAE KAaK €JUHOM LEJIOCTHOM CUCTEME, B3aUMOCBS3H YEJIOBEKA,
IPUPOJIBI U 00IECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHoii;

— BJAJCHHE 3HAHUSAMH O HamOoJee BAKHBIX OTKPBITHUSX M JIOCTHIKEHUAX B 00JacTu
€CTECTBO3HAHMS, ITOBIUSABIIMX HA 3BOJIIOLMIO MPEICTABICHUN O MPUPOJIE, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

— chOpPMUPOBAHHOCTb YMEHHSI MPUMEHSITh €CTECTBEHHO-HAayYHble 3HAHUS JUIA
OOBSICHEHUSI OKPY)KAIOLINX SIBICHUH, COXpaHEHUS 3/0pOBbs, oOecredeHusi 0e30MacHOCTH
JKU3HEAESTEIbHOCTH, OepeKHOro OTHOLLUEHUSA K IpUpoze, PaLMOHAIBHOTO
IPUPOONOIB30BAHMUSA, & TAKXKE BBITIOJIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

— c(hOopMHPOBAaHHOCTh MPEJCTABICHUA O HAYYHOM METOJI€ IO3HAHHS MPUPOILI U
CpEICTBaX M3y4YEHHs] MEraMupa, MaKpoMHUpa U MUKPOMUDA; BJIAJCHUE NIPUEMAMU €CTECTBEHHO-
HAy4YHBIX HAOJIOJCHUM, OIBITOB, HUCCIECJOBAHUN W OLEHKH JOCTOBEPHOCTH IOJYYEHHBIX
pe3ybTaTOB;

— BIAQJCHUE MOHATHIHBIM anmnapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIMM I03HABATh
MHUp, Y4acTBOBaTb B JIUCKYCCHSIX [0 €CTECTBEHHO-HAayYHbIM BOIIPOCAaM, HCIOJIb30BaTh
pa3jnyHble HCTOYHMKU WHGOpMAluu IS TMOATOTOBKM COOCTBEHHBIX pabOT, KPUTHUYECKU
OTHOCUTHCS K coobmenusm CMU, conepxaimyuM HaydHYIO HHPOPMAIIHIO;

— c(OpMUPOBAHHOCTh YMEHHI MOHHUMATh 3HAYUMOCTbh €CTECTBEHHO-HAYyYHOTO 3HAHUS
JUIL KaKJIOTO YEeIOBEKa HE3aBHCUMO OT €ro mnpo(ecCHOHANBHOW AEATENbHOCTH, pa3inyarb
(bakThl ¥ OLIEHKH, CPABHUBATH OLICHOYHBIE BBIBOJbI, BUJETh MX CBSI3b C KPUTEPUSIMHU OIICHOK U
CBSI3b KPUTEPUEB C ONPEIEICHHON CUCTEMON LIECHHOCTEH.

Conep:xanue y4eOHOM TUCHUNITHHBI
ConuanbHO-3KOHOMUYECKHH U TYMaHUTapHbII POPHIIb

Paznenl. OHU3UKA

Beeoenue (1u)

®dusznka — QyHIaMeHTanbHas Hayka o npupoje. EcrecTBeHHO-Hay4HbIM MeTo[
ITO3HAHHUSI, €T0 BO3MO>KHOCTH Y I'PAHUIIBI TPUMEHUMOCTH.

EnuHCTBO 3aKOHOB NMpHUPOJIBI U cocTaBa BellecTBa Bo BeenenHnoil. OTKpbITUS B (uU3MKe
— OCHOBA IIPOrpecca B TEXHUKE U TEXHOJOTUH ITPOU3BOJICTBA.

Tema 1.1. Mexanuka (13u)

Kunematuka. Mexannueckoe apmxeHue. Cucrema otcuera. TpaekTopust IBHKCHHUS.

Ilyte. Ilepememenue. PaBHOMepHOE mnpsMonMHENHHOe  JBHXKeHHE. CKOpPOCTH.
OTHOCUTEIHPHOCTh MEXaHUUECKOTO JIBIXKEHHS. 3aKOH CIOKEHHUsI ckopocTeil. CpeHsisi CKOPOCTh
IIPY HEPaBHOMEPHOM JBWKEHHHM. MIHOBEHHas CKOPOCTb. PaBHOYCKOpPEHHOE IPSIMOJIMHEWHOE
nBwkeHue. Y ckopenue. CBoOOIHOE TTaJIeHUE Tel.

Hunamuka. Macca u cuna. Bzaumonericteue tein. 3akoHbl JuHaMUKU. Cuiibl B IPUPOJE.

3aKOH BCEMUPHOTO TATOTEHUSI.

3aKOHBI COXpPAHEHHUs B MeXaHUKe. MIMIynbe Tena. 3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE ABM>keHHE. Mexanudeckas pabora. MomHocTs. MexaHnueckast SHEprusl.

Kunernueckas sueprus. Kunerndeckas sneprusi u padora. IloreniuansHas sHeprus B
TPAaBUTALMOHHOM I0JI€. 3aKOH COXPAaHEHHUs IOJTHOW MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu

OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHHS.

Buibl MeXaHMYECKOTO JBUKEHHUS.

WNHepTHOCTS TElI.

3aBUCUMOCTb YCKOPEHMS T€JIa OT €r0 MACChI M CUJIBI, AEUCTBYIOLIEH Ha TEIO.

PaBeHCTBO M MPOTHUBOINOJIOKHOCTh HAIIPABJICHUS CHJI JENCTBUSL U IPOTUBOIEUCTBHS.

HesecomocTs.

PeakTuBHOE NBMXKEHUE, MOJIETb PAKETHI.



W3meHeHue sHEpTUH NPU COBEPILIEHUU PAOOTHI.
Ilpakmuueckoe 3anamue
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT Beca Tea.

Tema 1.2. Ocnosvl monekyaapnoii gpusuku u mepmoounamuxu(l0u)

MonekynsipHast pu3uka. ATOMUCTHYECKAsh TEOpUsi CTpPOCHHsI BemiecTBa. HaOmroneHus u
OIBITHI, MOATBEPKJIAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOEHUE BelecTBa. Macchl U pa3Mmepsl
MOJIEKYJI. TeroBoe ABMKEHUE 4YacTULl BellecTBa. bpoyHOBCkoe aBukeHue. MneanbHbIN ras.
Temmneparypa Kak Mepa cCpeJHEHd KHHETUYECKOW JHEPruy YacTUll. YPABHEHUE COCTOSHUS
uaeanbHoOro raza. Mojens xxujnkoctu. [IoBepXHOCTHOE HATSKEHUE U CMAYMBaHUE.

Kpucrannuueckue u amop¢HbIe BEeLECTBA.

Tepmonunamuka. Bayrpennsist sHeprus. Pabora u Temiooraua Kak criocoObl M3MEHEHUS
BHYTpEeHHEH 3Hepruu. [1epBrplil 3aK0H TEpMOJIMHAMUKY. TerIOBbIE MAlIMHBI U UX IPUMEHEHUE.

Jemoncmpayuu

JIBm>keHre OpOYHOBCKUX YACTHII.

Huddysus.

SIBneHUs MOBEPXHOCTHOI'O HATSYKEHUSI U CMAYMBAHMUS.

Kpucramisl, amopdHbIe BeecTBa, KUAKOKPUCTAUNINYSCKUE TEa.

W3meHeHne BHYTpEHHEH SHEPTUU TN MPU COBEPILIEHUU PaOOTHI.

Tema 1.3. Ocnogwt 3nekmpoounamuru (14u)

DnektpocTaTuka. B3auMmoneicTBUe 3apsDKEHHBIX Tell. ODJIEKTPUYECKUM 3apsall. 3aKOoH
COXpaHEHHUs JIEKTPUUECKOTro 3apsaa. 3akoH KynoHa. DiaekTpocTaTiueckoe 1oJie, Ero OCHOBHBIE
XapaKTEPUCTUKU U CBSI3b MEKY HUMH.

[TocTostnubiii  Tok. IlocrosiHHbIN snekTpuueckuii Tok. Cuia TOKa, HaIpshDKEHUE,
3JIEKTPUYECKOE CONMPOTUBIEHUE. 3aKkOH OMa JIJ1s1 ydacTKa 3JIEKTPUUECKON LIETIH.

MarnutHoe mnosne. MarHuTHOE IIOJ€ M €ro OCHOBHBIE XapaKTEpUCTHKHU. JlelcTBue
MarHUTHOTO TOJIsL Ha MTPOBOJIHUK C TOKOM. 3aKOH AMIiepa. DIeKTpOIBUraTesb. SBieHue

AJIEKTPOMArHUTHON WHIYKITUH.

Jemoncmpayuu

DneKkTpu3aius Tel.

B3aunmMopeiicTBue 3apsyKEHHBIX TEIl.

HarpeBanue npoBOTHUKOB ¢ TOKOM.

OmneIT Opcrena.

B3anmopeiicTBre TPOBOJHUKOB C TOKOM.

JleficTBrE€ MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

SIBneHune HNeKTPOMarHUTHON UHAYKITHH.

Ilpakmuueckoe 3anamue

COopka AJIeKTPUIECKOM 1IETH, U3MEPEHHUE CHIIBI TOKA M HAMPSOKEHUS Ha €€ Pa3TunIHbIX

y4acTKax.

Tema 1.4. Konebanus u éonvt (4u)

Mexannueckue konebanus u BoiaHbl. CBoOOHBIC KoeOanus. [lepuon, yactora u
aMILTUTy1a Kojiebanuit. ['apmMoHndeckue koiaedbanus. MexaHnuecKue BOJHbBI U UX BHIBI.

3BYKOBBbIE BOJIHBI. YJbTPAa3BYKOBBIE BOJIHBL. YJBTPAa3BYK M €ro HCIOJIb30BaHHE B
MEUIIMHE U TEXHUKE.

DNeKTPOMarHuTHHIE KoJieOaHus U BOJHBI. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJIEOaHMUS.

KonebaTenpHblil KOHTYP. DJIEKTPOMAarHUTHOE TI0JIe. DJIEKTPOMArHUTHBIE BOJIHBI,
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH.

CsetoBble BOHBL. PazBuTHE NpeacTaBIeHUN O PUPOJIE CBETA. 3AKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS CBETA.

Hemoncmpayuu
Konebanus MaTeMaTU4eCcKOTo U MPY>KUHHOTO MAsITHUKOB.
Pa6ora anekrporeneparopa.



W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.

Paznoxxenue 6emoro cBera B CIIEKT.

Nutepdepennius u qudpakmus ceera.

OtpaxkeHue U MpeIOMIIEHUE CBETA.

OnTHueckue npuodopskl.

Ilpakmuueckue 3anamus

N3ydenue koneOaHui MaTEMaTUYECKOTO MAasTHHUKA.

Wzyuenne natepdepeHu u audpakum cBeTa.

Tema 1.5. Inemenmul keanmoeou uzuxu(4u)

KBanTtoBrie cBoiicTBa cBeTa. KBanToBas runoresa [Inanka. doTtosnexTpuueckuii 3P exT.
®dusnka atoma. Mogenu crpoerus: aroma. OnbIT Pesepdopma.

®du3nka aTOMHOTO si/ipa U JIeMEeHTapHbIX YyacTull. COCTaB U CTPOCHUE aTOMHOTIO SJIpa.
PanuoakTuBHOCTE. PasiioakTHBHBIE U3ITyUYEHUS U UX BO3/ICICTBHIE HA KUBbIE OPIraHU3MBI.
Tema 1.6. Bcenennas u ee 38o0aroyus(2u)

Ctpoenue u passutue Beesaennoii. Monens pacmmpsronieiics Beenennoil.
[Ipoucxoxaenue Conneunoit cucrteMbl. CoBpeMeHHast (pu3ndeckas KapTUHA MHUPA.

Pazgen 2. XUMMUS
Paznen 2.1. OBIIAS 1 HEOPTAHUYECKAS X1MUA

Beeoenue(2u)

XuUMHUYEcKasi KapTUHA MUpPa KaK COCTABHAs YaCTh €CTECTBEHHO-HAYYHOU KapTHUHBI MUpA.

Ponp xumum B )KM3HU COBPEMEHHOTO OOIIECTRA.

[IpumeHeHne JOCTUKEHHUI COBPEMEHHOI XMMUU B TYMaHUTApHOU cepe nesaTenbHOCTH
oO1recTna.

XuMuYecKoe coliep:kanrue yueOHo! AucuuITuHbl «EcTecTBO3HaHME» PU OCBOCHUU
cnenuanpHoctet  CIIO  conManbHO-3KOHOMHYECKOIO UM TyMAaHUTApHOro  mpoduiiei
npodeccuoHanTFHOTO 00pa30BaHusl.

Tema 2.1.0cnoenvie nonamus u 3aKkonovt xumuu(2u)

[Tpenmer xumuu. BemectBo. AToM. Monekyna. XUMHUECKUI SIeMEHT U (JOPMBI €ro
cymectBoBaHus. [IpocThie U ClIOKHBIE BEIIECTBA.

Jemoncmpayuu

Habop mozeneit aTOMOB U MOJIEKYJI.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aTOMOB M MOJIEKYI.

OTHOCHUTENBHBIC aTOMHAsI U MOJIEKYJsipHasi Macchl. KonmnuectBo BemectBa. [locTosiHHas

ABoranpo. MonspHas Macca. 3akoH ABoraapo. MomnspHbiii 00bEM razoB.

KonnuecTBeHHbIE W3MEHEHMST B XUMHHM KakK 4YacTHBIM ClIydyall 3aKOHOB Iepexoja
KOJINYECTBEHHBIX U3MEHEHUM B KAUECTBEHHBIE.

NnnrocTparuu 3akoHa COXpaHEHHsT MacChl BEIIECTBA.

Tema 2.2.I1epuoouueckuit 3axon u Ilepuoduueckan cucmema XumuueckKux
anemenmos /. H. Menoeneesa (2u)

Otkpertue [leproanueckoro 3akoHa. [lepuoguyeckas cucreMa XUMUYECKUX 3JIEMEHTOB

. . Menneneena.

3nauenue [lepuoguueckoro 3akona u [lepuoanueckoil cUCTEMbl XUMUYECKUX HJIEMEHTOB

. 1. MenneneeBa AJisi pa3BUTUSA HAYKH U TIOHUMAHUS XUMHYECKON KapTHUHBI MUpA.

Jemoncmpayusn

Paznuunsie ¢opmer [lepumonuyeckoid cuctemMbl XuUMHUeckux osnemeHToB [J[. U
Menaeneesa.

Tema 2.3.Cmpoenue eewyecmea (2u)

KoBanienTHas cBsi3b: HenoJsipHas U nossipHas. onHas cBsi3b. KaTHOHBI 1 aHUOHBL.

Merammmdeckas cBs3b. BogopoaHas CBs3b.



Hemoncmpayusn

OO0pa3ipl BEMECTB U MATEPUAIOB C PA3TMYHBIMU TUIIAMHA XUMHYECKON CBSI3H.

Tema 2.4.Booa. Pacmeoput (24)

Bona B mpupozae, ObITy, TeXHHUKE W HAa TPou3BOjAcTBe. DU3MUeCKHEe W XHUMHUYECKUE
CBOMCTBa BOJbI. OnpecHEeHUEe BOJIbl. ATrperaTHble COCTOSIHUSI BOJIBI M €€ MEePEeXOJbl U3 OJIHOTO
arperaTHOro COCTOSIHUS B IPYTOE.

Hemoncmpayusn

dusnyuecKue CBOMCTBA BOBL: TOBEPXHOCTHOE HATSKEHUE, CMAaUMBaHUE.

Tema 2.5. Xumuuecxkue peaxyuu (2u)

[TonsATHE 0 XMMHUYECKOU peakuyy. THUIIBI XUMUYECKUX PEaKIUi.

CkopocTh peakuu 1 (HakTopbl, OT KOTOPHIX OHA 3aBUCHT.

Jlemoncmpauusn

XHUMUYECKUE PEAKIINU C BbIJCICHUEM TEIUIOTHI.

Tema 2.6.Knaccugurkayusn neopzanuueckux coeOuHeHuil u ux ceocmaea.(24)

OKcHbl, KHCIOThI, OCHOBAHHS, COJIH.

[Tonsitue o ruaponuse coseid. Cpena BOAHBIX paCTBOPOB COJICH: KUCIIasl, HEUTpaibHas,
menouHas. Bogpopoasslid nokasarens pH pactBopa.

Tema 2.7.Memannvt u nememannot (44)

OO6mue Gpuznueckre 1 XMMUIECKHE CBOMCTBA METAJLIOB.

OO01mas xapakTepuCTHKA IIIaBHBIX MOATrPYII HEMETAIIJIOB Ha IPUMEpe
rajoreHoB.

Baxueiiie coeauHEHHS METAVIOB W HEMETAUIOB B MPUPOJE M XO3SMCTBEHHOU
NeSTeTbHOCTH YeJIOBEKa.

Hemoncmpayuu

B3aumopeiicTBue MeTalIoB ¢ HEMeTaulaMM (LIMHKA C CEpoM, allOMUHHUS C HOAO0M),
pacTBOpaMM KUCIIOT U LIETIOYEH.

['openune Meramios (1MHKa, Kejae3a, MarHus) B KUCIOPOJIE.

B3anmoneicTsrue a30THONM U KOHUEHTPUPOBAHHOM CEPHOU KUCIIOT C MEIBIO.

BoccranoBurtenbHbIE CBOMCTBA METAIIOB.

Ilpakmuueckue 3anamusn

Omnpenenenue pH pactBopa coseit.

B3aunMozeiicTBre METaIOB ¢ paCTBOPAMH KUCIIOT U COJIEH.

Pasznmen 2.2. OPTAHUYECKAA XMW

Tema 2.8.0cnosnvle nonodcenus meopuu cmpoenHus Op2aHu4eckKux coeounenuii(2y)

MHoroo6pa3ue opranudeckux coequuenui. [lonsTue nzomepun.

Tema 2.9.Y21e6000po0bl u ux npupoouvie ucmounuku(2u)

[IpenensHble W HETpeaenbHBIE YIIeBOAOPOAbl. Peakmms mommmepusamun. [IpupomHbie
UCTOYHUKH YTJIEBOJIOPOJIOB. YTJIEBOAOPOABI KaK OCHOBA MEXKIYHAPOIHOIO COTPYIHUYECTBA U
BaXHEHIINN UCTOYHUK opMupoBaHus 0ropkera PO.

Tema 2.10.Kucnopoocooeprcaujue opzanuyeckue geujecmea (24)

[IpencraBuTenn KUCIOPOICOACPKANMX OPTaHUUECKUX COCAMHEHUI: METHIIOBBIH U
STHUJIOBBINA CIIUPTHI, TIHIIEPUH, YKCYCHASI KHUCIIOTA. JKUPBI Kak CI0KHBIE Y(DUPBI.

VYTIeBOIbI: TIIOK03a, KpaxXMall, IeJUTI0II03a.

Tema 2.11.A30mcooeprcaujue opeanuyeckue coeounenus. Ilonumepot (2u)

AMWHBI, aMUHOKHCIIOTHI, Oesiku. CTpoeHue u Onosiorndeckas QyHKIUs OCIKOB.

Jemoncmpayuu

[Tonydenune 3TUNIeHA U €T0 B3aUMOJICIICTBHE C PACTBOPOM I€pMaHraHaTa Kajiusi, OpoMHOM
BOJIOH.

KavecTBeHHast peakiysi Ha TITHIIEPHH.



[IBeTHBIC peaknu OEITKOB.

[Inactmaccel u  BosiokHa. [loHsiTME O TMUIacTMaccax W XUMUYECKUX BOJIOKHAX,
HaTypaJIbHbIE, CHHTETUYECKHE U UCKYCCTBEHHbIE BOJIOKHA.

JdemMoHcTpauus

Pa3nuyHble BUBI IIACTMACC U BOJIOKOH.

Tema 2.12. Xumus u rncuzno (4u)

XMMHUS U OPraHU3M 4YeJI0BeKa

XUMHUYECKUE dJIEMEHThl B Opranu3Me uyesnoBeka. OpraHudeckue M HEOPraHMYEeCKUe
BetlecTBa. OCHOBHBIE JKU3HEHHO HEOOXOIUMbIE COEIUWHEHUs: OCNKH, YIJIEBOABI, JKHUPHI,
BUTAMHHBI. YTJEBO/bl — IJIABHBIM MCTOYHHUK SHEPIHHM OpraHu3Mma. Ponb *KUpOB B OopraHusme,
XOJIECTEPUH U €T0 POJIb B 3J0POBBE UEIOBEKA.

MuHepanbHBIC BEIIECTBA B MPOIYKTaX MUTaHUs, MTUIIEeBbIe J00aBku. COaTaHCHPOBAHHOE
MUTaHHE.

Xumus B 0bITy. Boga. KauectBo Bosibl. Motomiue u uuctsmme cpeacraa. [Ipasuna
0e30macHoOi paboThI CO CpeICTBAMH OBITOBOM XUMUH.

Paznen 3. BUOJIOT'UA

Beeoenue. Buonozus — co80KynHoOCmb HAYK 0 HCUBOU RPUPOOe.

Memoowt nayunozo noznanus 6 ouonozuu (1u)

XKuas mpupona kak OOBEKT H3y4YeHHUS Ouonorud. MeTonabl HUCCIIEOBaHUS >KUBOU
npuposl B Ononorun. OnpeneneHne )XU3HN (C IPUBJICUCHUEM MaTepHaia U3 pa3aeiaoB GU3NKu
U XUMUH). YPOBHH OpraHU3aIUH KU3HH.

Jemoncmpayuu

YpOBHU OpraHU3aIUH KU3HHU.

MeTo/1bl TO3HAHUS KUBOW IPUPOIBI.

Tema 3.1.Knemka (6u)

Ucropus nzydenus kiaetku. OCHOBHBIE TIOJIOKEHUS KJIETOUHON Teopun. Kietka —
CTPYKTYypHO-(pYHKIIMOHANbHAS (DJIEMEHTapHasA) €AMHULIA KU3HU.

Crpoenue kierku. [IpokapuoTsl M SyKapHOTHl — HU3IIME W BBICIINE KJIETOUYHBIE
opraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI KJIETKH 3yKapuoT. Knetounoe siapo.

OyHKIUA A/Ipa: XpaHEeHHEe, BOCITPOU3BEICHUE U TIepeiada HaclaeACTBEHHON HH(opMaIu,
pErynanus XUMHUYEeCKOH aKTUBHOCTU KIETKU. CTpyKTypa U (PYHKIIHH XPOMOCOM. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaueHHE XHWMHMUYECKMX »3ieMeHTOoB. Heopranmyeckue BeliecTBa B
COCTaBe KJIETKU. PoJIb BOJBI Kak PacTBOPUTENSI 1 OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEUW Cpeibl
OpPraHU3MOB. YTIEBOABI U NUNUABI B KieTke. CTpykTypa U Ouonornueckue (QyHKIHH OEIKOB.
Ctpoenue HyKJICOTHUIOB U CTpyKTypa nojunykieoTuansix neneit JIHK u PHK, ATO®.

Bupycs! u 6akreprodaru. Hekinerounoe crpoenue, ;kU3HEHHBIN UK U €r0 3aBUCUMOCTb
OT KJIETOYHBIX (popM xku3HU. Bupycel — B0o30yauTenu WHPEKIMOHHBIX 3a00JI€BaHUMN; TTIOHATHE
00 onkoBupycax. Bupyc ummynonedunura yenoseka (BUY). [Ipodunakruka BUY-unbpekuu.

Jemoncmpayuu

CtpoeHnue MoJIeKybl Oemka.

Crpoenne monexyinsl JJHK.

CTpoeHue KIETKHU.

CtpoeHue KIETOK MPOKAPUOT U IYKApHUOT.

Ctpoenue Bupyca.

Ilpakmuueckue 3anamus

Ha6J'II-O)IeHI/Ie KIJIETOK paCTeHI/Iﬁ U JKUBOTHBIX II10J MHKPOCKOIIOM Ha TI'OTOBBIX
MUKpOTIpenaparax 1 ux omucaHue.

CpaBHEeHHE CTPOCHHS KJIETOK PACTEHUN U JKUBOTHBIX.



Tema 3.2.0pzanuszm (84)

Opranusm — enuHoe 1enoe. MHOrooopasue opraHu3MoB.

OOMeH BemecTBOM W SHEPrueil C OKpYXalolled cpefod Kak HEoO0XOIMMOE YCIIOBHE
CYILIECTBOBAHUS KUBBIX CUCTEM.

CrocoGHOCTh K CaMOBOCIIPOU3BEACHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEMN KUBBIX
OopraHu3MoB. [lesieHne KIeTKH — OCHOBA pOCTa, Pa3BUTHUS U PA3MHOKEHUS OPraHU3MOB.

Bbecrnionoe pazmuoxenue. [1onoBoii npouecc u nojaoBoe pasMHoxkeHue. OMiIoJ0TBOPEHHE,
ero OMOJIOrMYecKoe 3HaYCHHUE.

[Tonsatne 00 wWHAMBUIYaTbHOM (OHTOT€HE3), AMOPHOHAILHOM (IMOpHOTEHE3) U
MOCTAIMOPUOHATBLHOM pa3BUTUU. WHIMBHIyalIbHOE pa3BUTHE YEJIOBEKAa M €ro BO3MOXHBIE Ha-
pYLICHHUS.

OOmme mpencTaBieHUs] O HACIEACTBEHHOCTH UM HW3MEHUMBOCTU. | eHeTHyeckas
TEPMHUHOJIOTHS M CHUMBOJHMKA. 3aKOHOMEPHOCTHU HacienoBaHus. HacnemoBanue mpu3HAKOB Y
yenoBeka. [losoBeie xpomocomsl. CIEmIEHHOE C 10JOM HacienoBaHue. HacienctBeHHbie
0oJe3Hn yelnoBeKa, X MPUYHHBI U TpodunakTuka. COBpEeMEHHbIE MPEACTABICHHUS O T'€HE U
TE€HOME.

I'eneTnueckue 3akOHOMEPHOCTH M3MEeHYMBOCTU. Knaccudukarus ¢opM U3MEHYHMBOCTH.

BnusiHue MyTareHOB Ha OPraHHU3M UYeJIOBEKa.

[IpenMer, 3amaud U METOABI CENEKIMHU. | eHeTHYecKkue 3aKOHOMEPHOCTH CeNEKIINH,
yuenne H. 1. BaBuioBa o 1ieHTpax MHOTOOOpasus ¥ MPOUCXOXKICHHUS KYJIbTYPHBIX PACTEHHIA.

buortexHonorus, ee TO0CTHKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

Jemoncmpayuu

OOMeH BelIeCTB U MPEBpaIlleHUs] JHEPTHH B KIIETKE.

Jlenenue KIeTKH (MUTO3, MEHO3).

Crioco0ObI 6€CI0IOro Pa3MHOKEHUS.

O11010TBOPEHHE Y PACTCHHM U )KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OPraHU3MA.

HacnencrenHble 601€3HN YeIOBEKa.

Brnusinue ankoronusMa, HAQpKOMaHUH, KypeHHs Ha HACJIeICTBEHHOCTb.

Myranumu.

MonudukanronHas I3MEHYUBOCTb.

LenTpsl MHOTOOOpa3Us U MPOUCXOKACHHS KYJIbTYPHBIX PACTCHHIA.

UckycctBennsiit ot0o0p. MccnenoBanus B 061aCTH OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamusn

Pemrenue snemMeHTapHbIX T€HETUUECKHUX 3a/1a4.

AHanmM3 W OIEHKa OTHUYECKUX acCleKTOB PAa3BUTHS HEKOTOPBIX HCCIEIOBAaHUN B
OMOTEXHOIOTHH.

Tema 3.3. Buo (8u)

DBOJNIOIMOHHAsA TEOpPUS M €€ polib B (OPMUPOBAHUM COBPEMEHHOH €CTEeCTBEHHO-
Hay4YHOU KapTuUHBI Mupa. Bua, ero kputrepuu. [lonynsuus kak CTpyKTypHas €IMHUIIA BUIA U
HBOMIOLUHU. J[BMKYIIUE CUIIBI HBOJIIOIUU.

Pesynbratel 3Bomtonuu. CoxpaHeHrne MHOT000pa3us BUAOB KaK OCHOBA YCTOWYMBOTO
pazButus Ouocdepbl. [lpuumHBl BBIMUpaHHS BUIOB. buHonmormyeckuii mporpecc U
OMOJIOTHYECKHUH perpecc.

['mnote3pl NMPOUCXOXKIECHUS KU3HU. YCIOKHEHUE JKUBBIX OPraHU3MOB Ha 3emiie B
IpoLeccCe DSBOJIOLUMU. AHTPONOreHe3 U €ero 3aKOHOMepHOCTH. JlokaszaTenbcTBa pOJICTBA
YeloBeKa C MIICKOMHUTAIIUMU JKHUBOTHBIMH. OKOJOTHYECKHe (DAKTOpPBl aHTPOIMOTeHe3a:
YCIIO’)KHEHUE TOMYJSALUUOHHOW CTPYKTYphl BHJAA, M3TOTOBJICHHE OPYIUN Tpyda, MEPEexXol OT
pacTUTENBHOTO K CMEIIAHHOMY THUIy TUTaHUs, UCHOJNb30BaHWe oOrHs. [losiBneHue
MBICITUTENILHON 1eATEIbHOCTH U WIeHOpa3AeabHo! peun. [Iponcxoxienue yenoBeyeckux pac.

Jemoncmpayuu

Kpurepnn Buna.



[Tonynsius — cTpyKTypHasi €IMHUIA BUAA, €AMHULIA SBOJIIOLIUH.

JIBMOKYIIIHME CHITBI DBOJIOIIUU.

BozHukHOBEeHHE U1 MHOT000pa3ue MpUCIocoO0IeHH Y OPraHu3MOB.

Penxue u ncue3aroniue BUIbL.

JIBU>KyIIMe CUJIbl aHTPOTIOTeHEe3a.

[IpoucxoxaeHrne Y4eIoBeKa U YEJIOBEUECKUX pac.

Ilpakmuueckue 3anamusn

Onucanne ocoOelt Buaa Mo MOpPOIOTHIECKOMY KPUTEPHIO.

AHanu3 1 OleHKa Pa3INYHbIX TUIIOTE3 MPOUCXOKICHUS JKU3HHU.

AHanu3 U OlIEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHUS YEJIOBEKA.

Tema 3.4. Ixocucmemot (74)

[IpenMer w 3amaduM HKOJIOTHM: Yy4eHHE 00 DJKOJIOTUYECKUX (aKTOpax, YUeHHe O
COOOIIIECTBAaX OPraHU3MOB, YUCHHE 0 OHocdepe.

Okonorudeckre  (aKTOpbl, OCOOCHHOCTHM WX  BO3JCHCTBUSA.  DKOJOTHYECKAs
xapaktepuctuka Buaa. [lonartue o6 skonorumueckux cucremax. Llemu nurtaHus, Tpoduueckue
ypOBHU. BHOr€oeHo3 Kak 3KOCUCTEMA.

buocdepa — rnobanpHas sxkocuctema. Yuenue B. . Bepnanckoro o 6uocdepe. Ponb
JKUBBIX OpraHu3MoB B Owocdepe. buomacca. buonormdeckuii KpyroBopor (Ha mpuMepe
KpyroBoporta yriepoja). OCHOBHbIE HallpaBJiICHHs BO3IEHCTBUS YelloBeKa Ha Ouocdepy.

Tpanchopmariis eCTECTBEHHBIX KOJIOTHYECKUX cUCTeM. OCOOCHHOCTH arpo3KOCHCTEM
(arporeHo30B).

Jemoncmpayuu

Dkojoruveckue (PakTopbl U UX BIUSHUE HA OPraHU3MBI.

Me:XBHUIOBBIC OTHOIICHUS: TIAPA3UTHU3M, XUIIHUICCTBO, KOHKYPEHITHS, CHMONO3.

SIpyCHOCTh pPacTUTENBLHOTO COOOIIECTBA.

Kpyrosoport yriepona B 6uocdepe.

Ilpakmuueckue 3anamusn

CocraBiieHne cxeM Nepeiauy BeIEeCTB U SHEpruu (Lernel MuTaHus).

CpaBHuTENbHAs XapaKTePUCTUKA MPUPOIHBIX HSKOCHUCTEM U arpodKOCHUCTEM CBOEH
MECTHOCTH.

Pemenne skonoruueckux 3amau.

AHanu3 ¥ OlleHKa MOCIeACTBUN COOCTBEHHOM NIEATETLHOCTH B OKPYXKAIOIIEH cpejie,
II100ANBHBIX IKOJIOTUYECKUX MPOOIEM U MyTel UX pPelIeHusl.

IIpumepHbie TeMBbI pedgepaToB (10KIa10B), HHIMBUAYAJIbHBIX IPOCKTOB

* Matepust popMbl ee IBUKEHHS U CYIIECTBOBAHUS.

* [IepBsIii pycckuit akageMuk M. B. JIoMoHOCOB.

* MckycCTBO U POLECC TTO3HAHUS.

* du3uKa U My3BIKAIBHOE UCKYCCTBO.

* [{BeTOMY3BIKA.

» du3nka B COBpEMEHHOM LIUPKE.

*dusnyeckre METOAbl HCCIEAOBAHUS NAMATHUKOB HCTOPHUM, apPXUTEKTYypbl W
IIPOU3BEJICHNI NCKYCCTBA.

* HayuyHo-TexHuuecKkuii nporpecc u npo0iaeMbl SKOJIOTHH.

* buorexHonorus 1 reHHas HHxeHepus: — TexHonorun X XI Beka.

* HanoTeXHOJIOTMA Kak PUOPUTETHOE HAIIPABICHUE PA3BUTHS HAYKHU U IIPOU3BOJICTBA
B Poccuiickoit @enepanuu.

* OxpaHa OKpYXKarollel cpellbl OT XUMUYECKOTO 3arpsI3HEHUS.

* PacTBOpBI BOKpPYT Hac.

* YCcTpaHeHHE )KECTKOCTU BOJBI HA IPOMBILITICHHBIX IIPEANPUATHSX.

* lcTopusi BOSHUKHOBEHHSI M PAa3BUTHUSI OPTaHUYECKON XUMUH.



* YTJIeBO/IbI U UX POJIb B )KUBOW MPUPOJE.
* J)Kuppl Kak NpOAYKT MUTAHUSI U XMMHUYECKOE ChIPbE.

* HexBartka MMpOAOBOJILCTBHA KakK riaodanbHas npo6neMa YCJIOBEUYCCTBA M IIYTU €€

peLIeHusl.

® Cpe,I[CTBa THT'MCHBI HA OCHOBE KHUCJIOPOACOACPKAINNX OPraHuYCCKHUX COGHHHCHHﬁ.

* CuHTEeTHYECKHUE MOKOIIHE CPEACTBA: JOCTOMHCTBA U HCIOCTATKH.

* ledunut Oenka B MUILEBHIX MIPOJYKTAX U €0 MPEOJOJICHUE B paMKax IiI00anbHON

IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.
* B.I1. Bepnajackuii u ero yaenue o omocdepe.
* lcTopus u pa3BUTHE 3HAaHUU O KIIETKE.

® Oprma}oma;I YCJIOBCKA Cp€aa U €€ KOMIIOHCHTEI: pa3JIMYHBIC B3IJIsAAbl HA OJHY

npobiiemMy.
* [Tomymsinust, Kak eAUHUIAa OMOJIOTMYECKOM IBOTIOLIUH.
* [Tomynsanust Kak SKOJOTHYECKas MHULIA.
» CoBpeMEHHbIE B3IIISA/Ibl Ha OMOJIOTMYECKYIO IBOJIOLHIO.

° COBpeMeHHBIG B3IV ABI HA ITPOUCXOKACHUEC YCIIOBCKA: CTOJIKHOBCHUC MHCHUH.

* CoBpeMEHHbIE METO/Ibl UCCIIC0BAHMS KIICTKH.
* Cpenpl 0OUTaHUS OPTaHU3MOB: TIPUYUHBI Pa3HOOOPA3HSL.

TEMATHUYECKOE IINTAHUPOBAHUE

[Ipu peamusamuu  comepkanust  oOmeoOpa3oBaTeNbHON — yueOHOM

NUCHUILIINHEI

«EcrectBo3nanue» B mpenenax ocBoenus OIIOII CIIO na 6a3e OCHOBHOro OOIIETO
00pa3zoBaHus C MOJYUYEHUEM CPEAHEro 001Iero 00pa3oBaHusi MaKCUMaIbHas yueOHas

Harpyska oOywarommxcs coctaBiger: 1o cnenuanbHocTsiM — CITIO

COIMaJIbHO-

HYKOHOMHYECKOTO ¥ TYMaHUTAapHOTO Npoduiieii nmpodeccuonansHoro odpazoBanust — 162 yaca,
U3 HUX 00s3aTesibHasi ayAuTOpHas Harpy3ka,— 108 wacoB, BHeaynuTOpHas caMOCTOSATEIIbHAs

pabota cTyaeHTOB — 54 yaca, mpakTUUYECKHE 3aHATUS -24 yaca.

Coneprxanne o0yueHus KonuuectBo
4acoB
Pa3znen 1.®dusuka
Ayoumopuoie 3anamusn 48
Beenenue 1
Tema 1.1. Mexanuka 13
Tema 1.2. OCHOBBI MOJIEKYISIPHON (DU3UKU M TEPMOTUHAMUKHU 10
Tema 1.3. OCHOBBI 2JIEKTPOIMHAMUKHU 14
Tewma 1.4. Konebanus v BOJTHBI 4
Tema 1.5. DnemMeHTHl KBaHTOBOH (PU3MKH 4
Tema 1.6. Bcenennas u e€ aBoironust 2
Bueayoumopuaa camocmoamenvnasn paboma 24
Hroro 72
Pasznen 2. Xumus

Ayoumopnoie 3auamus 30
Beenenue 2
Pa3nes 2.1.00masi 1 HeOpraHu4ecKasi XUMHUs 16
Tema 2.10CHOBHBIC MOHATUS W 3aKOHBI XUMHH 2
Tema 2.2. Ilepnoanuecknii 3akoH u Ilepnoanueckas cucteMa XMMHYECKUX 2
anemenToB JI. . Menaeneena

Tewma 2.3. CTpoeHue BeniecTBa 2
Tewma 2.4. Bona. PacTBopsl. 2




Tewma 2.5. Xumuyeckue peakiyu 2
Tewma 2.6. Knaccudukaius HeOpraHu4eCKX COSAMHEHUN U MX CBOWCTBA 2
Tewma 2.7. MeTajuibl 1 HEMETAJLITBI 4
Pa3nen 2.2.0pranuyeckasi XuMHs 8
Tema 2.8. OCHOBHBIE MOHATUSL OPTAHUYECKON XUMUU U TEOPUS CTPOEHUS 2
OpPraHUYECKUX COCAMHEHUN
Tema 2.9. YrieBo1opobl U UX IPUPOJHBIE HCTOUYHUKU 2
Tewma 2.10. Kucnopoaconepskaiiue opraHu4ecKue COeAMHEHUS 2
Tema 2.11. A3zoTcoaepsxaniue opranndeckue coenrHenus. [lonumepsl. 2
Tewma 2.12. Xumusi 1 )kU3HBb 4
Bueayoumopnasa camocmosamenvnas paboma 15
Hroro 45
Pa3gen 3. Buoaorus
Ayoumopnoie 3anamusn 30
BBenenue. bruonorus —COBOKYIMHOCTb HAayK O KMBOM npupozae. MeToasl HaydHOI O 1
MO3HAHUS B OMOJIOTHH
Tema 3.1. Knerka 6
Tewma 3.2. Opranusm 8
Tema 3.3. Bux 8
Tewma 3.4. Dxkocucremsl 5
ITpomexyrounas arrectanus B popme nuddepeHimpoBanHoro 3auéra 2
Bueayoumopuaa camocmoamenvnasn paboma 15
Hroro 45
Bcero 162
O0bem y4yeOHOH TUCHMILIMHBI U BUAbI Y4eOHO# padoThl
Kype, VYuebHas Harpy3ka oOydaronuxcs (4ac.)
CEMECTp
MaxkcumanbHas | CamocTosdTenbHas O0s13aTenbHas ayIMTOpHAs Harpy3Ka
yueOHas paborta
Harpyska oOyJaromuxcs Beero B T.4.
4acoB
TEOPETUYECKHE MIPaKTUYECKHE
3aHATHUS 3aHSITHS
1 cemectp 72 24 48 38 10
2 cemecTp 90 30 60 46 14
Bcero 162 54 108 84 24




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEFHOM JIEATEJILHOCTU CTYJEHTOB

Conepxanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBbIX JeHCTBHIl)

PU3UKA

BBenenue

Pa3zButne crnocoOHOCTEH SCHO M TOYHO M3JIaraTb CBOM MBICIH, JIOTHYECKH
00OCHOBBIBAaTh CBOIO TOYKY 3pEHMS, BOCHPUHHMMATh M AaHAJIU3UPOBATH MHEHUS
co0eceJHUKOB, IPU3HAaBas IPaBO JPYroro 4ejoBeka Ha HHOE MHEHHE.

[lpuBeneHne MPUMEPOB BIMSHUS OTKPHITUH B (PU3HKE HA HPOTpPEcC B TEXHHUKE U
TEXHOJIOTMH IIPOU3BOJICTBA

Mexanuka

Kunematuka

O3HakoMJIEHHE CO CIOCOOAaMHU ONMCAHMS MEXaHWYECKOrO JBMXKEHHS, OCHOBHOMU
3a7a4eil MEXaHUKU.

W3ydyeHre OCHOBHBIX (PU3NYECKMX BETUYMH KMHEMATHUKH: MEepEeMEIICHHs, CKOPOCTH,
YCKOpEHUSI.

Habmioienue OTHOCHTENBHOCTH MEXaHMYECKOTo JBIKEHUs. DopMmyaupoBaHUE
3aKOHA CIIOKEHUS CKOPOCTEH.

HccnenoBanre paBHOYCKOPEHHOTO NPSIMOJIMHEWHOTO JBIDKEHUs (Ha MpuMepe
CBOOOJIHOTO TAJICHUS TEN).

JnHamMuka

[Tonumanue cMblcia Takux (U3MYECKHMX MoJeel, Kak MarepuajbHas TOuKa,
MHepLMaIbHas CUCTEMA OTCYETA.

M3mepenue Macchl Tela pa3iuuHbIMU criocobamu. M3mepeHue cuil B3auMOAECHCTBUS
Ten. BpluucieHue 3HAUYE€HUS YCKOPEHMsI TeJl 10 W3BECTHBIM 3HAUYEHUSIM
JEHCTBYIOIMX CHJI U Mace Tedl.

YMeHue paznnyaTh CUIy TSDKECTH U Bec Tena. OObsICHEHHE U PUBEJCHUE IPUMEPOB
SBJICHUS HEBECOMOCTH.

[TpruMeHeHne OCHOBHBIX NOHATHH, (HOPMYJ M 3aKOHOB TMHAMUKHU K PEHICHUIO 3a1a4

3aKOHEI
COXPaHCHHUS
B MEXaHUKE

OObscHEHUE PCAKTUBHOTO ABUXKCHUA Ha OCHOBE 3aKOHA COXPaHCHUA

HMITYJIbCA. HpI/IMCHeHI/IC 3aKOHa COXpaHCHHA UMITYJIbCa JJISI BBIYUCIICHUSA H3MEHCHHIA
CKOpOCTCfI TCJI IPpAU UX B3aHMOHCﬁCTBHHX.

Brrunciaenue pa60T51 CHJI ¥ N3MCHCHHS KHHETHYSCKOM OHEPIUH TCIa.

Brruncnenue HOTCHHH&HBHOﬁ OHEPTHUU TCJI B I'PABUTALITMUOHHOM II0JIC.
XapaKTepI/ICTI/IKa IMPOU3BOAUTCIIBHOCTU MAIIWH U }1BI/IF&T€J’ICI>1 C HCIIOJB30BaHHEM
MOHATHA MOITHOCTH

OcHogbl MONEKYAAPHOU PU3UKU U MEPMOOUHAMUKU

MonexkynspHas
¢duzuka

DOopMyIMpPOBAHNE OCHOBHBIX IOJIOKEHUN MOJIEKYJSIPHO-KMHETUYECKON TEOPHH.
BeinonHenne sKcreprMeHTOB, CayXalux 000CHOBaHUEM MOJIEKYIISIPHO-
KHHeTndeckoi Teopuu. Habnrogenne 6poyHOBCKOTO ABMKEHUSI U SIBIICHUS

T dy3uu.

OnpeneneHue napaMeTpoB BEIECTBA B ra3000pa3HOM COCTOSSHUM Ha OCHOBaHWUHU
YPaBHEHUs COCTOSIHUS UACAIIBHOIO rasa.

[IpencraBinenue B BuAE Tpaduka H30XOPHOro, M300apHOTO U HM30TEPMUUYECKOIO
IIPOLIECCOB. BbIUMCIIEHHE CpelHEld KUHETHYECKOW DHEPrUU TEIIOBOTO JBUKEHUS
MOJIEKYJI IO M3BECTHOM TeMIepaType BeniecTsa. M3mMepeHnue BIaKHOCTH BO3yXa

TepMmoauHamuka

OKCEpUMEHTAILHOE MCCIIEI0BAHUE TEIJIOBBIX CBOKWCTB BELIECTBA.

Pacyer n3mMeHeHus BHyTpEeHHEN SHEPTHH Tel, paboThl U IepeJaHHOTrO

KOJINYECTBA TEIUIOTHl HA OCHOBAHMUHU MEPBOTO 3aKOHA TepMoJUHAMUKH. OOBsiCHEHHE
IIPUHIMIIOB JEHCTBUS TEIJIOBBIX MAallluH

Ocnosvl 2.1eKMpPoOOUHAMUKU

DneKkTpocTaTuKa

Brrancnenune cun BSaHMOHeﬁCTBHH TOYCUYHBIX JJICKTPUYCCKUX 3apsAd0B.
Brraucnenue HAIIPpAKCHHOCTU W MOTCHLHUAJIA JJICKTPUYCCKOI'0 II0JIsI OAHOTO U
HECKOJIbKHMX TOYCUYHBIX 3apsa0B.




H3mepenue pasHOCTH IOTEHLIUAIIOB.

[TpuBeneHne npuMepoB NPOBOJAHUKOB, TUJICKTPUKOB M KOH/IEHCATOPOB.
HaGumonenne sBieHHsI 3JIEKTPOCTATUYECKOM MHAYKLUMU M SBJICHUS IMOJISpU3ALUU
JIMRJICKTPUKA, HAXOJSILErocs B EKTPUUECKOM I10J1e

TlocTostTHHBII TOK

N3mepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.
COopka ¥ WUCHBITAHUE JJIEKTPUYECKUX LEMed C pa3IMyHbIM COEIMHEHUEM
MIPOBOJIHUKOB, PACUYET MX MapaMeTPOB

MaruautHoOE 110J1e

Habnronenne AeMCTBUS MarHUTHOTO TIOJs Ha MPOBOJHUK C TOKOM, KapTHHOK
MarHuTHBIX ITOJICH.

dopMynMpoBaHHE TMpaBUJia JIGBOW PYKH JUISl OMNPEACIICHUS HaIlpaBJICHUS CHUIIbI
Awmrepa.

Breruucnenne cwii, OEHCTBYIOIMX Ha IPOBOJHUK C TOKOM B MAarHUTHOM TIOJIe,
00BSICHEHUE MPUHIIMIA IEUCTBUS 3JICKTPOBUTATEIS.

WccnenoBanue sSBIEHUS AJICKTPOMArHUTHON WHIYKITUN

Koneoanus u éonnwi

Mexanndeckue [IpuBenenue mpuMepoB KosieOaTeabHBIX ABMXKEHUH. MccinemoBaHue 3aBUCHMOCTH
KoJICOaHHS U nepuosa KojeOaHWii MaTeMaTUYeCKOro MAasTHUKAa OT €ro JJIMHBI, MacChl U
BOJIHBI aMIuMTyabl koneGanuil. HaOmrogenue konebaHuii 3Byvamero teia. IlpuBenenue
3HAYEHHS CKOPOCTU PACIpPOCTPaHEHUS 3ByKa B PA3JIMYHBIX Cpeax.
YMeHue o0bsICHITh HCIIOJIb30BAHKUE YIBTPA3BYKa B MEIUIIUHE
OnexrpoMarauTH | OOBsICHEHUE TPEBPAIICHUS YHEPTUH B HICATHHOM KOJIEOATEIIbHOM KOHTYpE.

ple KoJeOaHUs U
BOJIHBI

N3yueHue ycTpoiCTBa U NPUHIMIA ASHCTBUS TpaHchopmaTopa.
AHanu3 cXeMbl N1epeiayul JIEKTPOIHEPTUU Ha OOJIBIINE PACCTOSHUS.
Ob6cyxaeHne 0coOeHHOCTEeH paclpoCTpaHeHUs PaJuOBOJIH

CBETOBBIE BOJTHBI

[IpumeneHre Ha TPaKTUKE 3aKOHOB OTPAXKEHUS U MPEIOMIICHUS CBETA MPU PEUICHUU
3amay. Habmonenne sBineHus AU paKiiuy U JUCIICPCUH CBETA.

Inemenmovl KEAHMOGOU Pu3uKu

KBanTtoBbie
CBOMCTBA
cBeTa

Habmonenue dortosnekrpuueckoro sddekra. Pacuer MmakcuManbHOW KMHETHYECKOM
SHEPIUU IEKTPOHOB NpH PoTodhdhexTe

®duznuka aroma

®opmynupoBanue nocrynatoB bopa. HabGmionenue nuHeHyaToro M HempepbIBHOIO
CIIEKTPOB.

Pacder 4acTOTBI U AJIMHBI BOJIHBI UCITYCKa€MOTI'O CBETA NP MEPEXOE

aTOMa M3 OJHOI0 CTallMOHAPHOTO COCTOSIHUS B jpyroe. OObsiCHEHHE NpHUHIIMIIA
JeiCTBU Jlazepa

dusnka
aTOMHOTO spa
Y 3JIEMEHTapPHBIX
YaCTHI]

ITonnmanue HOEHHOCTHU HAYYHOI'0 IMO3HAHHA MHpaA HC B006Hl€ JJIs1 9€JIOBCUYCCTBA B
OcjoM, a I KaXJaoro 06yqa101uer0051 JIUYHO, HICHHOCTHU OBJIaACHUA MCTOJOM
HAay4YHOr'o IO3HAaHUA I AOOCTHXXCHUA YCIICXa B JIFOOOM BUJIC HpaKTquCKOﬁ
ACATCIIBHOCTH

Bcenennas u ee 36010UUA

Crpoenue u

OO0mBscHeHHe MoJienu paciuupsoneiics Beenennoi

pazBUTHE
Bcenennoii
[Ipoucxoxnenue
ConHeyHOH
CHCTEMBI
Xumus
BBenenne PackppiTe BKIaga XMMUYECKON KapTUHBI MHUpa B €IMHYIO €CTECTBEHHO-HAYUHYIO
KapTUHY MHUDA.
XapakTepucTUKa XMMHUH KaK IPOU3BOJUTEIHLHOM CHITBI OOIIECTBA.
Baxneiimme YMeHne naBath ONMpeAesieHus U ONEPHPOBATH CIACAYIOIMIMMHI XUMHYECKUMU
XAMUYCCKHE MOHSTUSMHU: «BELIECTBOY», «XUMUUYECKUN FTEMEHT», «aTOM», «MOJIEKYJIay,




IIOHATHUA

«OTHOCUTEJIbHBIC aTOMHAsI U MOJIEKYIISIPHAS MACChI», «HOH», «aJTIOTPOIIHS,
«U30TOMBI», «XXUMUYECKAs CBA3bY, «ANEKTPOOTPUIATEILHOCTDY, «BAJIEHTHOCTDHY,
«CTETEHb OKUCIICHUS», «MOJIbY, «KMOJISIPHAS Maccay, «MOJISIPHBINH 00beM
ra3000pa3HbIX BEILECTBY», «BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO
CTPOCHUSI», «PACTBOPBI», «AJEKTPOJIUT U HEITCKTPOIUTY», «IIICKTPOTUTHUECKAS
JUCCOLIMAIUS», OKUCITUTENb U BOCCTAHOBUTEIDY, «OKUCIIEHUE U BOCCTAHOBIICHUEY,
«CKOPOCTh XUMUYECKON PEAKIIUNY, «XUMUYECKOE PABHOBECUEY, YTIIEPOIHBII
CKeJIeT», (YHKIIMOHAIbHAS TPYIIAY, H30MEPHS»

OcCHOBHEBIE
3aKOHBI
XUMHNHU

DOopMyIMpPOBAHUE 3aKOHOB COXPAHEHMS MAaCChl BELIECTB U IIOCTOSIHCTBA COCTaBa
BEUICCTB. Y CTAHOBJICHUE TPUYUHHO-CIIEACTBEHHOMN CBA3M MEXK]y COAEPKaHUEM ITHX
3aKOHOB ¥ HalMCaHHMEM XUMHUYECKMX (opMyl H ypaBHeHHHl. Packpeitue
¢u3nyeckoro cMmpicaa cUMBOJIMKM  [leproanueckod  TaOnMIBI  XMMHUYECKHX
anementoB  JI. M. Menneneesa (HOMepoB d3JeMeHTa, Mepuoja, IPyHIbl) U
YCTAaHOBJICHUE IPUYMHHO-CIEACTBEHHON CBSI3UW MEXIy CTPOECHHEM aroMa H
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMM BEILECTB
B [IEPUOAAX U IpyIIax.

XapakTepuCTHUKa AIEMEHTOB MaJIbIX IIEPUOJIOB M0 UX ITOJIOXKEHUIO B [lepuoanueckoi
cucteme /I. 1. MenaeneeBa

OCHOBHEBIE
TEOPUHU
XUMHNHU

VYcraHOBIEHNE 3aBUCUMOCTH CBOMCTB XMMMYECKUX BEIECTB OT CTPOEHHUS aTOMOB
00pa3yIoIIMX UX XUMHUUECKUX JIEMEHTOB.

XapaKkTeprUCTUKa BAKHEUIINX TUIIOB XUMUYECKHUX CBS3€H M OTHOCHUTEIBLHOCTH ITOU
tunojaoruu. OObsiICHEHNE 3aBUCMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHMS
KPUCTAJUIMYECKUX PELIETOK.

DopMyIUpPOBaHNE OCHOBHBIX MOJIOKEHUH TEOPUU IEKTPOJIUTUYECKON JUCCOLUALUT
U XapakTepUCTHKa B CBET€ OTOM TEOPHUM CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEANHEHUN.

DOopMyIMPOBAHNE OCHOBHBIX ITOJIOKEHUM TEOPUU XUMHUECKOTO CTPOCHUS
OpraHUYEeCKHUX COCAUHEHHUM U XapaKTepUCTUKA B CBETE 3TOU TEOPUH CBOWCTB
BAKHEHIINX IPEICTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKUX COEIMHEHHN

Baxxneiimme
BEIIeCTBA
Y MaTepHUalIbl

XapakTepuCcTUKa CTPOEHUS AaTOMOB M KPUCTAJUIOB M HA 3TOM OCHOBE —

00X (PU3NYECKUX U XUMUYECKHX CBOIMCTB METAJNIOB M HEMETAJIOB.
XapakTepuCTUKa COCTaBa, CTPOCHHUS, CBOMCTB, TMOJydyeHHs U MpPUMEHEHHE
BOKHENIINX HEMETAIIJIOB.

XapakTepuCTUKa COCTaBa, CTPOEHHS M OOIIMX CBOMCTB BaKHEHIIMX KJIacCOB
HEOPraHUYECKUX COEAMHEHUH.

Omnucanue cocTaBa ¥ CBOMCTB BaXKHEHUIIMX MPEACTaBUTEIEH OPraHNnYeCKUX
COEITMHEHUI: METAHOJIA U ATAHOJA, CI0XKHBIX 3(PUPOB, )KUPOB, MBI, KAPOOHOBBIX
KUCJIOT (YKCYCHOM KHCIIOTBI), MOHOCaXapHJI0B (TJIFOKO3bI), JUCaxapuioB
(caxapo3bl), TOJIMCAaXapUA0B (KpaxMall U IEJUII0JI03bl), aMUHOKHUCIIOT, OEJIKOB,
UCKYCCTBEHHBIX U CHHTETHYECKHX MOJIMMEPOB

XUMUYECKUN
SI3BIK
U CUMBOJIMKA

Hcnonp3oBanne B y4deOHOM H TPO(PECCHOHATBHON NESITEIbHOCTH XUMHYECKUX
TEPMHHOB U CUMBOJIUKH.

Ha3piBaHMe M3y4EHHBIX BEIIECTB [0 TPUBHAIBHOM WM  MEXAYHApOIHOU
HOMEHKJIAType M OTPaXEHHME COCTaBa TUX COEAMHEHMH C MOMOLIBI0 XMMHUYECKHUX
dbopmy.

OTtpakeHne XUMHUYECKUX MTPOLIECCOB C IOMOIIBI0 YPABHEHUH XUMHUYECKHUX pPEaKIIUH

XHAMHYECKUE OObsicHEeHHE CYIIHOCTH XUMHYECKHX IpoueccoB. Kiaccupukanus XuMUYECKHX
peakuuu peaKLMii 10 pa3IuyHbIM IIPU3HAKAM

XHAMHYECKUI BhIlTONIHEHME XMMUYECKOTO 3KCIEPUMEHTA B IOJHOM COOTBETCTBHH C IPAaBHIIAMH
JKCIIEPUMEHT TEXHUKU 0€30MaCHOCTH.

Habmionenue, ¢ukcupoBaHue W  OMNHCAHME  PE3yJbTAaTOB  MPOBEAECHHOIO
HKCIIEPUMEHTA




XuMuueckas
nHpopmanus

[IpoBeneHne  caMOCTOSITENBHOTO — IMOMCKA ~ XMMHUYECKOM  MHQOpPMAIUU  C
UCIOJIb30BAaHUEM  Pa3NIMYHBIX  HCTOYHUKOB  (HAYYHO-TIONMYJSAPHBIX  HM3JaHMA,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA); NCIOIB30BAHNE KOMITBIOTEPHBIX
TEXHOJOTUI ans 00paboTKM W Tmepenayd XUMHUYECKOM HHpopMalu U ee
NPEJCTABICHUS B PA3IMYHBIX opMax

[IpodunsHOE 1

OObsicHEeHHEe XMMHMYECKUX SBJICHUU, MPOUCXOAAIIUX B Mpupone, ObITY U Ha

npoeCCUOHATBH | TPOU3BOJICTBE.

0 3HAYUMOE CobutoieHne MpaBuil SKOJIOTUYECKH TPAaMOTHOTO MOBEJCHHS B OKpY KaloIel cpese.

coJiepyKaHue OueHka BIMAHHUS XHMHUYECKOTO 3arpsi3HEHUS OKPY’KAIOLIEH cpelbl HAa OpraHu3M
yelloBeKa M JApyrue >kuBble opranu3mbl. CoOirofeHue mpaBuil 0€30MacHOro
oOpamieHuss ¢ TOPIOYMMHM M TOKCHYHBIMU  BEIIECTBAMH, JIAOOPATOPHBIM
000pyTIOBaHUEM.
Kputnyeckas olieHKa JTOCTOBEPHOCTH XUMHUYECKOW MH(pOpMAINHU, TOCTYHAIOImEH 13
pa3HbIX UCTOYHUKOB
buoJsiorus

buonorus — | 3HaKOMCTBO ¢ O0BEKTAMU U3yUEHUSI OMOIOTHH.

COBOKYITHOCTb BrrsiBiienue ponu 6uosoruu B GOpMUPOBAHUN COBPEMEHHON

HayK O )KUBOU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA U IPAKTUUYECKOH 1eATEIbHOCTH JIt0 1

IPUPOJIE.

Krnerka 3HAKOMCTBO C KJIETOUYHOM TeOpHEel CTPOSHUSI OPTaHHU3MOB.
[TosyueHue mpencTaBiIeHUs O POJIM OPraHUYECKUX U HEOPraHMYECKUX BELIECTB B
KIIETKE.
3HaHUE CTPOCHHS KJIETOK IO pe3yibTaTaM paboThl CO CBETOBBIM MHKPOCKOIIOM.
YMeHue onuceiBaTh MUKPOIpENaparhl KJIETOK PaCTeHUN. Y MEHHE
CpaBHMBAaTb CTPOCHME KJIETOK PAcCTEHMH U  JKUBOTHBIX IO  T'OTOBBIM
MUKpoIpenaparam

Opranusm 3HaHME OCHOBHBIX CHOCOOOB pPa3MHOXEHMSI OPraHU3MOB, CTaJUl OHTOrEHE3a Ha
IIPUMEpPE YEI0BEKa.
3HaHUe MPUYKH, BHI3BIBAIOIINX HAPYIICHUS B Pa3BUTUU OPTaHU3MOB.
YMeHue noiap30BaThCs TEHETUYECKOM TEPMHUHOJOTMEN M CHMBOJMKOH, pelarhb
MPOCTENIIINE TEHETHYECKHE 3aJaUu.
3HaHue OCOOEHHOCTEH HAC/IeZICTBEHHOW M HEHACleJICTBEHHOM M3MEHUMBOCTH U UX
OMOJIOTMYECKOM POJIA B SBOJIOIUU KUBOTO

Bun YMeHne aHaau3upoBaTh U OLEHUBATH PA3JIMYHbIE TUIOTE3bl IPOUCXOKICHUS KUZHU
Ha 3emie.
YMeHue NpoBOAUTH ONUCaHHE oOco0el OAHOro BHJA MO MOP(HOIOTHYECKOMY
KPUTEPHIO.
Pa3zButne crnocoOHOCTEM SCHO W TOYHO M3JIAaraTb CBOM MBICIH, JIOTHYECKU
000OCHOBBIBaTh CBOIO TOYKY 3pEHHS, BOCHPUHHMATh M AaHAJIU3UPOBATH MHEHUS
co0eceTHUKOB, IPU3HABas PaBO JPYroro YeslioBeka Ha HHOE MHEHUE.
YMeHue noka3piBaTh POACTBO YEIOBEKA M MIIEKONUTAIOIINX, OOIIHOCTh U PAaBEHCTBO
4eJI0BEUYECKHUX Pac

DKOCUCTEMBI 3HaHME OCHOBHBIX IKOJIOTMYECKUX (PAaKTOPOB U UX BIUSHUS HA OPIaHU3MBI.

3HaHUE OTJIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIECTB — arpOdKOCHCTEM.
[Tony4yeHue npeacTaBiIeHUs O CXEME SKOCUCTEMBI Ha TpUMepe Ornocgepsl.
JleMoHCTpanMst yMEHUsT IIOCTAaHOBKM LIE€JE€H  €ATENbHOCTH, IUIAHUPOBAHME
COOCTBEHHOM NEATENbHOCTH ISl TOCTUXKEHUS! TOCTaBJICHHBIX LieJel, mpeaBuaeHUsS
BO3MOXXHBIX PE3YyJIbTaTOB ITHX JEHCTBUM, OpraHU3aluy CaMOKOHTPOJII M OLIEHKH
MOJIyYEHHBIX PE3yIbTaTOB.

OOyudenue coOIIOACHUIO TPAaBUII MTOBEIEHUS B MPUPOJIE, OEPEKHOMY OTHOILECHHUIO K
Onojoru4eckuM oOBeKTaM (pacTeHUSIM U JKMBOTHBIM U HMX COOOIIECTBaM) U HX
OXpaHe




YYEBHO-METOJUYECKOE U MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE
I[TPOI'PAMMBbI YYEGHOU TUCHUIIIIMHBI «k ECTECTBO3HAHUE»
OobopynoBanne yueOHOro KabuHeTa:
-paboune MecTa o KOJIMYECTBY 00yYaronuxcs
-paboyee MecTO Mpeno1aBaTes
-KOMIUIEKT y4eOHO-METOJUYECKON MaTepHAaIOB;
-HarJIsAHBIE TOCOOUS: IEMOHCTPAIIMOHHBIC TIIaKaThl, MOAETH, Pa3laTOYHBIN MaTepHal;
COOpPHHUKH TIPAKTUYECKUX PadOT;
- BUIEOTEKA M0 KYypCy;
-y4eOHbIe (PUIBMBI IO HEKOTOPBIM Pa3JieiaM JAUCIUIUINHBL;
Texnuueckue cpeacTsa 00y4eHUsi: KOMIBIOTEP, MyJIbTUMEMA KOMIIEKC, MHTEPAaKTUBHAsS
JIOCKa.
HNudopmanuonHoe odecnieyeHne 00y4eHus
[lepeueHbp pexkOMEHIyeMBIX YUeOHBIX W3HaHUH, HHTEpHET-pecypcoB, JIOTMOIHUTEIBHOM

JUTEPaATyphl
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I[OHOJIHI/ITBJILHLIG HCTOYHUKMH:
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HaumenoBanue ABTOp
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HNurtepner-pecypcenl (U-P)

[OnekrponHsIii pecypce]: htip://delta-grup.ru/bibliol

[ Dnexrponnsit pecypc]: http://wvvw.ecoatominf.ru

[DneKTpoHHBIH pecypc]:

http://www.mrkvant.com.ua/radiation

[DneKTpoHHBIH pecypc]:
http://molodi.ru/communication

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

[DmexTpoHHBIH pecypc]:

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

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

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