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[Iporpamma yueOHoOM mucuuiummHbl «EcTecTBO3HaHWE» pa3paboTaHa Ha OCHOBE
®denepalIbHOTO  TOCYIApCTBEHHOTO oOpaszoBatenbHOro crapmapra (manee — PIrOC) mo
crnenuanbHocTd 54.02.01. Iu3aiin (mo oTpaciasm).

Opranunszanus-pazpadotunk:_OTATIOY «CTapooCKONIbCKUN MEearornIeCKUid KOJIICIK»

Pa3pabotuuk: mpernopaBarenb €CTECTBEHHO-HAYUHbIX TUCHUIUIMH  Byarakosa Pauca

MuxaiijioBHAa

Penensenr:

I'onoBko Cepreiit UBaHOBMY, KaH11AaT OMOJIOTMYECKUX HAYK, CTAPLINI penoiaBaTeb
kadenps! negaroruku u puznyeckoit KyapTypsl COO HUY «benl'V»

O6meoOpazoBarenbHas paboyast mporpamma paccmorpena Ha 3acenanuu [1IIK nmpenonaBareneit
€CTECTBEHHO-MATeMaTUYECKUX NUCHUIUIUH (TIpoTokoa Ne 1 oT «31 » aBrycra 2020 1.) 1
npusHaHa coorBercTByIoIel TpeboBaHusIM PI'OC CIIO u yueGHOro miaHa cnenuaabHOCTH
54.02.01. [Tu3aiin (1o otpacisiM) o IporpaMMe 6a30BOM MOATOTOBKH



INOACHUTEJIBHASA 3ATINCKA

PaGouass mporpamma mucuuIuiHBL «EcTecTBO3HAHUE COCTaBJieHa Ha OCHOBE
npumepHoii iporpammel  (aBTophl: I1. M. Camoiinenko, npodeccop kadeapsl «Puzukay OI'OY
BIIO «MI'YTYVY um. K. I'. PazymoBckoro», O. C. I'abpuensH, npodeccop kapeapsl eCTECTBEHHO-
9KOJIOrHYeckoro obpaszoBanus Ilegarornyeckoil akageMuu MOCIEIUIIOMHOTO OOpa30BaHUS;
[1.M. CkBop1oB, IOLEHT Kadeapbl METOAWKH OO0y4deHHUs Ouosiornd MOCKOBCKOTO WHCTHTYTA
OTKpBITOTO O00pa3zoBaHusi) C y4€roM  pekoMmeHnanuii PenepalbHOrO TOCYJApPCTBEHHOTO
aBTOHOMHOTO yupexaeHus «DenepanbHblii HMHCTUTYT pa3BuTus oOpazoBanus» (OI'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,
MPEABSBISIEMBIX K CTPYKTYPE, COIEPKAHHMIO U PE3yJIbTaTaM OCBOCHHS y4e€OHOUM JAMCIUIUIMHBI
«EcrecTBO3HaHUE», B COOTBETCTBHM C PeKOMEHIAIMsAMU 110 OPraHU3AIMH MTOTYYSHHS CPEIHETO
oOuiero oOpa3oBaHMsi B Ipefeliax OCBOEHUS 00pa30BaTENbHBIX MPOTPaMM CpPETHETO
npodeccuoHanpHOr0 00pa3oBaHusi Ha 0a3e OCHOBHOrO OOIIEro o0pa3oBaHHA C Y4ETOM
TpeOoBaHuil (hemepanbHBIX TOCYIaPCTBEHHBIX OOpPA30BATEIBHBIX CTAHIIAPTOB M TOTydaeMOu
CHEIHMAIbHOCTH CPeIHEro MpodecCHoHaNbsHOTr0 00pa30BaHusl.

Copepxannie nporpammsl «EcTecTBO3HaHME)» HAIPaBICHO HA JOCTHXKEHHUE CIIEAYIOUINX
neJiei:

* OCBOGHHUE 3HAHUU O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHE MHpa U METOJax
C€CTCCTBCHHBIX Hay'K, 3HAKOMCTBO C HaI/I60JIee BAXHBIMHU HUIACAMU U HOCTHUXKCHUAMU
€CTECTBO3HAHMS, OKa3aBIIMMHM OIPEACIIAIONICE BIMSHIE HA Pa3BUTHE TEXHUKU U TEXHOJIOTH;

* OBJIAZICHHUC YMeHI/ISIMI/I HpI/IMeHHTB HOJ'Iy‘-IeHHI)IC 3HAHUSA 151 O6’B$ICH€HI/I$I ﬂBHeHI/Iﬁ
OKPYKArOIIer0o MUpPa, BOCIPUATHS UHPOPMAIIUN €CTECTBEHHO-HAYYHOTO M MPOECCHOHATBHO
3HAYNUMOI'O co,uepxcaHI/m; pa3BI/ITI/IC I/IHTGJ’IJ’IGKTyaHI)HI)IX, TBOp'—ICCKI/IX CH0C06HOCTCI\/JI u
KPUTHYECKOTO MBIIIJIEHUS B XOJI€ MPOBEJACHHS MPOCTEHIINX HCCIEAOBaHUN, aHAIM3a SBICHU,
BOCTIPUATHS U UHTEPIPETALUU €CTECTBEHHO-HAYYHON UH(POpMaIUY;

* BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS 3aKOHHOM MPUPOABI U
HUCITOJIB30BAHUS }IOCTI/DKGHI/Iﬁ €CTCCTBCHHBIX HayK JJISL paSBI/ITI/ISI OUBUIIN3allUU W ITOBBIIICHUSA
KavyeCcTBa KU3HU,

* NIPUMEHEHHE €CTECTBEHHO-HAayYHBIX 3HAHUH B NMPOPECCHOHANBHON AEATEIbHOCTH U
MOBCEIHEBHON KHM3HU s oOecreyeHus O€30MacCHOCTH JKU3HENEATEIbHOCTH; TPaMOTHOTO
WCIIOJIb30BAaHNsI COBPEMEHHBIX TEXHOJIOIMI; OXPaHbl 3J0POBbS, OKPYXKAIOIIEH CPEIbI.

B mporpaMMy BKJIIOYEHO cOJeprKaHHe, HAmpaBlieHHOE Ha (OPMUPOBAHUE Y CTYACHTOB
KOMITETCHIINIM, HeoOXoauMbIX Jijig kadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e oCHOBHOIO
o0m1ero o0pa3oBaHus ¢ MOIYUYEHHUEM CPEIHEro OOIIer0 0O0pa3oBaHUsI; MPOTPAMMBI MOATOTOBKU
CIICIIHAIIMCTOB CPETHETO 3BCHA.

OBILASI XAPAKTEPUCTUKA YUYEBHOM JUCLUATIJIMHBI «kECTECTBO3HAHHWE»

EcrectBo3HaHme — Hayka O SBJIEHHUSIX U 3aKoHax Mnpupoapl. COBpPEMEHHOE
€CTECTBO3HAHME BKIIOYAET MHOKECTBO €CTECTBEHHO-HAYYHBIX OTpacieil, 13 KOTOPhIX Hanboiee
BAXXHBIMU ABJISIFOTCS (1)1/131/11(3, xumus 1 onosorusa. OHO OXBaTBIBAET IHI/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
npodecCHOHATIBHON  JedaTenbHOCTH. JIfoboe TepcreKTHBHOE HampaBlIeHHE JAESTEIbHOCTH
YyelloBeKa MpSIMO WM KOCBEHHO CBSI3aHO C HOBOW MaTepuUalbHONM 0a30ii M HOBBIMHU
TEXHOJIOTUSIMH, U 3HAHUE X €CTECTBEHHO-HAYYHOW CYITHOCTH — 3aKOH ycCIIeXa.

EctectBo3Hanne —  HeoThbeMJIEMas  COCTABISIOIIAS  KYJIbTYPBL:  OMNpeIeliss
MHUPOBO33PEHUE YENIOBEKa, OHO NMPOHUKAET U B TYMAaHUTapHYIO chepy, U B OOIIECTBEHHYIO
YKU3Hb.

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

OcHOBY ecTeCTBO3HAHHS MpeICTaBiIsieT (U3MKa — Hayka O MpPUPOJIe, HU3ydarolas
HanOosiee Ba)KHbIC SIBIICHHUS, 3aKOHBI M CBOWCTBA MaTepualbHOro Mupa. B  ¢usuke
YCTaHABIIMBAIOTCS YHUBEPCAJIbHBIE 3aKOHBI, CIPABEIJIMBOCTh KOTOPHIX IOATBEPKAACTCA HE
TOJIBKO B 3€MHBIX YCJIOBHSX M B OKOJIO3EMHBIX IPOCTpPAHCTBaX, HO M BO Bcell Bcenennoil. B
9TOM 3aKJIF0YAeTCsl OJIMH U3 CYIIECTBEHHBIX MPU3HAKOB (DM3UKHU KakK (pyHIaMEHTaIbHOU HAYKH.

@dusnka 3aHUMaeT 0co00€ MECTO Cpeld eCTECTBEHHBIX HAayK, MOJ3TOMY €€ MPHHATO
CUMTATh JIUJIEPOM E€CTECTBO3HAHMUSI.

EcrecTBO3HAaHME Kak HayKa O SBJICHUSAX M 3aKOHAX MPHUPOJBI BKIIOYAET TAKKe ONHY U3
BAKHEUILUX OTPaACIeN — XUMHUIO.

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

buonoruss — cocraBHasi 4acTh €CTECTBO3HAHMs. JTO Hayka O >XuBOW mpupone. OHa
M3y4aeT PaCTUTENbHBIH, )XUBOTHBIA MUDP M YEJIOBEKa, UCIIONb3Ysl KaK COOCTBEHHBIE METO/IbI, TaK
U METOAbl APYTUX HayK, B YaCTHOCTU (U3HKK, XUMUU M MaTeMaTHKU: HaOIOJIeHUs,
OKCIIEPUMEHTBI, UCCIIETOBAHHS C TIOMOIIBIO CBETOBOTO U AJIEKTPOHHOTO MHKPOCKOIIA, 00paboTKy
CTAaTHUCTUYECKUX JAaHHBIX METOJaMU MaTeMaTH4eCKOW CTAaTHUCTHKU M Ap. buosorus BhIABISET
3aKOHOMEPHOCTH, TPUCYIIHE KU3HA BO BCEX €€ MPOSBICHUSAX, B TOM YHCIe OOMEH BEIIEeCTB,
POCT, pa3MHOKEHHUE, HACJI€JCTBEHHOCTh, U3MEHYHBOCTbD, IBOJIIOLIUIO U JIP.

WuterpupoBanHast ydeOHas mucuuiuinHa «EcTecTBO3HaHMe» BKIIIOYAET TPU pasjedna,
o0JaiaronMe OTHOCUTEIbHOW CaMOCTOSTENIbHOCTIO M LIEJOCTHOCThIO — «Du3uKay, «XuMus»,
«buonorus» — 4YTO HE HaApymIaeT MPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAYYHOTO OOpa3OBaHHS
CTY/ICHTOB.

[Ipu ocBoenun cnenuanbHocTelr CIIO comuanbHO-35KOHOMHYECKOTO U TYMaHUTapHOTO
npoduiielt npodeccuoHabHOT0 00pa30BaHUS €CTECTBO3HAHUE H3ydaeTcss Ha 0a30BOM ypOBHE
®I'OC cpennero o01iero 06pa3oBaHus C y4ETOM CHEIU(UKI OCBAMBAEMOU CIIEITUATBLHOCTH.

B mnpomecce peanmzanuu coaepkaHus y4deOHOW aucHUIUIMHBL «EcTecTBO3HaHHE)
3HaYNMO H3y4deHue paznena «DPu3uka», KOTOPHI BHOCHT CYIIECTBEHHBIH BKJAI B CHCTEMY
3HaHUH 00 OKpyKaromeM Mupe. ITOT pasfen SBISIETCS CHUCTEMOOOpa3yloIluM s APYTrux
pa3aenoB y4eOHOW JMCIHILIMHEI, TTOCKOJIBKY (PM3NYECKHE 3aKOHBI JIEKAT B OCHOBE COJICPIKAHHS
KYpPCOB XUMHH U OMOJIOTHH.

[Tpu m3yvyeHnn yaeOHOTO MaTepHralia 1Mo XUMHUHM U OMOJIOTHN aKIICHTUPYETCsl BHUMaHHE
0o0ydJaromuxcsi Ha JKU3HEHHO BAXHBIX OOBEKTaX MPHUPOJIBI M OpraHu3Me  4YelOBeKa.
I'unpocdepa, atmocdepa u 6uochepa paccMaTpuBarOTCs ¢ TOUKU 3PEHUSI XUMUYECKUX COCTaBOB
U CBOWCTB, MX 3HAYCHUS IS KU3HEAEATEILHOCTH JIIOJIEH,- 3TO coJlepKaHHue, OCBELIAIOIIee POJIb
BOXHEHIINX XMUMHUYECKHX D3JIEMEHTOB B OpraHU3ME 4YelOBEeKa, BOMPOCHI OXPAaHBI 30POBBS,
npoUIaKTUKN 3a00JIEBAaHUIN U BPEIHBIX MPUBBIYEK, TOCIEACTBHIA N3MEHEHHUS CPebl OOUTaHUS
yeJioBeKa I YeJIOBEYECKOM IMBUIIN3ALIUH.

3aMeTHOE MECTO B COJICpKAHUK YIeOHOM NUCIUIUTMHBI 3aHUMaeT yueOHbI MaTepual, He
TONBKO (HOPMHUPYIOIIUN  €CTECTBEHHO-HAYYHYIO KAapTHHY MHpa Y CTYICHTOB, HO W
pPacKphIBAIOIIUH MTPAKTHUECKOE 3HAYCHHE €CTECTBEHHO-HAYYHBIX 3HAHUH BO BceX cepax KU3HU
COBPEMEHHOTO OOIIECTBA, B TOM YHCIIE B TYMaHUTApHOU cdepe.



B nemom yuebnas aucrumiuHa «EcrecTBo3HaHWE», B COACP)KAaHUHM KOTOPOM BEIYIIHM
KOMIIOHEHTOM SIBJISIFOTCSI HAay4yHbl€ 3HAHUA W HAy4HbIE METOJbl TO3HAHUSA, I[103BOJISET
chopMUpPOBaTh Yy 00YYAIOMIMXCS LIETOCTHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPA, IPOOYIUTh
y HHUX SMOIMOHAIBHO-IIECHHOCTHOE OTHOIIEHHE K HU3y4aeMOMYy Marepuaily, TOTOBHOCTb K
BbIOOpPY JACHMCTBUI OMpPENEIICHHON HAMpaBICHHOCTH, YMEHHE KPUTHUYECKU OLICHUBATh CBOU U
qyXKue JCHUCTBUS U MOCTYIIKH.

N3yuenune  oOmeoOpa3oBaTenbHOW  yueOHOM  mucnuiuiiHbl  «EcTtecTBo3HaHUE»
3aBepIuacTcs MOJBEACHUEM HUTOroB B (opme nupdepeHIupoBaHHOTO 3aueTa B paMKax
MIPOMEKYTOUHOM aTTeCTaI[l CTYIEHTOB.

MECTO YUYEBHOM JUCIUTUIMHBI B YYUEEHOM IIJIAHE

VYyeOnas nucnuruinHa «EctecTBo3HaHue» ABIsSETCS yueOHBIM MPEAMETOM I10 BHIOOPY U3
oOs3arensHOM mpeameTHolt obnactu  «EctectBennbie Haykm» PI'OC  cpemnero o0mero
obOpazoBaHwUs.

VYuebnas auciuiuimHa «EcTecTBo3HaHME» M3ydaeTcss B 00Me00pa3oBaTEIbHOM IIHKIIE
yuebHoro miaHa OIIOII CIIO Ha 6a3e OCHOBHOro oOuIero oOpa3oBaHMs C IOJyYECHHEM
cpenrero obmiero oopaszosanus (IITIKPC, ITIICC3).

PE3VJIbTATBI OCBOEHU S YUEBHOM JIUCLIUTIJIMHbI

OcBocHHe cojaepx)aHus ydeOHOW IuCHUIUTMHBI «EcTecTBO3HAHWE» O00eCIeunBacT
JOCTHKEHHUE CTY/IEHTAMU CIICIYIOIIUX Pe3y/JbTATOB:

* TUYHOCMHBIX .

— YCTOWYMBBHIN HMHTEpEC K HCTOPHUHM U JOCTHKEHHUSM B O0OJACTH E€CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 32 POCCHICKUE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTH K MPOJOHKCHUIO 00pa30BaHUsI, TTOBBIIICHUIO KBATU(UKAIIUN B U30paHHOMN
po(heCCHOHATTLHOM JISATEIIbHOCTH C UCTIOJIb30BAHUEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

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

B oOmactu  (QU3MKHU, XUMHUH, OHOJOTHH s  TOBBIMIEHUS  COOCTBEHHOTO
WHTEJUICKTYaTbHOTO PA3BUTHS B BRIOpAHHOU MPO(EeCCHOHALHOM IeATEITBHOCTH;

— yMEHHE MPOaHAJIN3UPOBATh TEXHOTEHHBIC TOCIEACTBUS IJS OKPYXKAIOUIEH CpeMsl,
OBITOBOM M TTPOU3BOACTBEHHOM EATEILHOCTH YEJIOBEKA;

— FOTOBHOCTb CaMOCTOSITEIHbHO JOOBIBATH HOBBIE ISl €051 €CTECTBEHHO-HAYyYHbIC 3HAHUS
C WCTIOJIB30BAHUEM JJISI 3TOTO JIOCTYITHBIX UICTOYHHKOB HH(DOpMAIIHH;

— yYMEHHE YIpPAaBIATh CBOCH MO3HABATENBHON N1€ATEIbHOCTHIO, TPOBOJUTH CAMOOIICHKY
YPOBHS COOCTBEHHOTO HHTEJUICKTYAIbHOTO Pa3BUTHS;

— yYMEHHE BBICTpauBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIICHHS B KOMaHJE MO PEIICHUIO
0o0IMX 3a7a4 B 00JIaCTU €CTECTBO3HAHMS;

* Memanpeomemnulx:

— OBJIQJICHHC YMCHHSIMH W HaBBIKAMH PA3JIMYHBIX BHUJIOB MO3HABATEILHOUN JNEATCIHHOCTH
JUTSL U3YYEeHHSI PA3HBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MUPA;

— IpPHUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOIOICHUS, HAYYHOTO IKCIICPHMEHTA)
JUIST U3y4YEHHS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, C KOTOPBIMHU
BO3HHMKAET HEOOXOAMMOCTh CTAIKUBATHCS B MPO(eCcCHOHATBHOM cdepe;

— YMEHHE OMpeAeNsaTh LEeNH W 3a7aud JAEITeNbHOCTH, BBIOMpATh CPEICTBA S HX
JIOCTHIKCHUS Ha MTPAKTUKE;

— YMEHHUE UCMOJ30BaTh PA3IUYHbIE UCTOYHUKHU JUIS TIOTYyYEHHUS €CTECTBEHHO-HAYUHOU
WH(OPMAIINU U OIEHUBATH €€ IOCTOBEPHOCTH JIJIS JJOCTHIKCHHSI IIOCTABJICHHBIX IeJIeH 1 3a71a9;

* npeomMemubix:



— chOpPMHPOBAHHOCTh  TPEJCTABICHUM O IICJIOCTHOM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHE MHpA, NPUPOJAE KAaK €JUHOM LEJIOCTHOM CHUCTEME, B3aUMOCBS3HM YEJIOBEKA,
IPUPOJIBI U 00IECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHoii;

— BJAJCHHE 3HAHUSAMH O HamOoJee BAKHBIX OTKPBITHUSX M JIOCTHIKEHUAX B 00JacTu
€CTECTBO3HAHMS, ITOBIUSABIIMX HA 3BOJIIOLUIO MPEJICTABICHUN O MPUPOJIE, HA PA3BUTUE TEXHUKHU
1 TEXHOJIOTHI;

— chOpPMUPOBAHHOCTb YMEHHSI MPUMEHSITh €CTECTBEHHO-HAayYHble 3HAHUS JUIA
OOBSICHEHUSI OKPY)KAIOLINX SIBICHUH, COXpaHEHUS 3/0pOBbs, oOecredeHusi 0e30MacHOCTH
JKU3HEAESTEIbHOCTH, OepeKHOro OTHOLLUEHUSA K MIPUPOJE, palrOHAIBHOTO
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, OIbBITOB, HUCCIECJOBAHUM W OLEHKH JOCTOBEPHOCTH IOJIYUYEHHBIX
pe3ybTaTOB;

— BIAQJCHUE MOHATHIHBIM anmnapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIMM I03HABATh
MHUp, Y4acTBOBaTb B JIUCKYCCHSIX [0 €CTECTBEHHO-HAayYHbIM BOIIPOCAaM, HCIOJIb30BaTh
pa3juyHble HCTOYHMKU WHGOpMAlUu Uis TMOATOTOBKHM 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 OLIEHOYHBIE BBIBOJbI, BUJETh MX CBSI3b C KPUTEPUSAMHU OIICHOK U
CBSI3b KPUTEPUEB C ONPEIEICHHON CUCTEMON LIECHHOCTEH.

Conep:xanue y4eOHOM 1M CHUIITTHHBI
ConmanbHO-3KOHOMUYECKHI U TYMaHUTApHBIN MPO(UIIH

Paznenl. ®OU3UKA

Beeoenue (1u)

®dusznka — QyHIaMeHTanbHas Hayka o npupoje. EcrecTBeHHO-Hay4HbIM MeTo[
ITO3HAHMUSI, €T0 BO3MOKHOCTH Y I'PAHUIIBI TPUMEHUMOCTH.

EnuHCTBO 3aKOHOB NMpHUPOJIBI U cocTaBa BellecTBa Bo Beenennoil. OTKpbITHS 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 JIBHXKEHHS. 3aKOH CIOXKEHUs ckopocTeil. CpenHsisi CKOPOCTh
IIPY HEPAaBHOMEPHOM JBWKEHHHM. MIHOBEHHas CKOPOCTb. PaBHOYCKOpPEHHOE NIPSIMOJIMHEWHOE
nBuxkeHue. Y ckopenue. CBOOOHOE NaJieHUE Tel.

Junamuka. Macca u cuna. Bzaumoneiictsue ten. 3akoHbl JuHaMUKU. CHibl B IPUPOJIE.

3aKOH BCEMHPHOTO TATOTEHHUS.

3aKOHBI COXpPAaHEHHUs B MeXaHUKe. MIMIynbe Tena. 3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE ABM>KeHHE. Mexanudeckast pabora. MomHocTs. MexaHnueckast SHEpTrusl.

Kunernueckas sueprus. Kunerndeckas sneprust u padora. [loreHiuansHas sHeprus B
rPaBUTALMOHHOM I0JI€. 3aKOH COXPAaHEHHUsI IOJTHOM MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu

OTHOCHUTENBHOCTh MEXaHNYECKOTO JIBUKEHHS.

Bunbl MEXaHUYECKOTO ABUKECHUS.

WNHepTHOCTS TEII.

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

PaBeHCTBO ¥ MPOTHUBONOJIOAKHOCTH HAIPABIICHUS CHJI JEUCTBUS U TPOTUBOIECHCTBHUS.



HesecomocTs.

PeaKTI/IBHOe JABHXXCHUC, MOJC/Ib paKeTLI.

N3meHeHnne sHepruu Mpu COBEPIICHUU PaOOTHI.
Ilpakmuueckoe 3anamue

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS OT Beca Tea.

Tema 1.2. Ocnosvl monekyaapnoii gpusuku u mepmoounamuxu(1l0u)

MonekynsipHast pu3uka. ATOMUCTHYECKAs TeOpHsi CTPOCHHsI BemiecTBa. HaOmroaeHus u
OINBITHI, MOATBEPKJIAIOIINE AaTOMHO-MOJIEKYJISIPHOE CTPOEHUE BellecTBa. Macchl U pa3Mmepsl
MOJIEKyJI. TeroBoe ABMKEHUE 4YacTUIl BeulecTBa. bpoyHOBCkoe aBuxkeHue. MneanbHbIN ras.
Temmneparypa Kak Mepa cpeJHEHd KHHETUYECKOW JHEPruy YacTULl. YPAaBHEHUE COCTOSHUS
uaeanbHoro raza. Mojens xxujnkoctu. [IoBepXHOCTHOE HATSKEHUE U CMAYMBaHUE.

Kpucrannuueckue u amop¢HbIe BEeLECTBA.

Tepmonunamuka. Bayrpennsist sueprus. Pabora u Teruioorauya Kak criocoObl U3MEHCHHUS
BHYTpEeHHEH 3Hepruu. [1epBrplii 3aK0OH TEpMOJIMHAMUKY. TerIoBbIe MAalIMHBI U UX IPUMEHEHHE.

Jemoncmpayuu

JIBm>keHre OpOYHOBCKUX YACTHII.

Huddysus.

SIBneHUs MOBEPXHOCTHOI'O HATSKEHUSI U CMAYMBAHMUS.

Kpucramisl, amopdHbIe BeleCTBa, KUAKOKPUCTAUINISCKUE Tea.

W3meHeHne BHYTpeHHEH SHEPTUU TEN MPU COBEPILICHUU paOOTHI.

Tema 1.3. Ocnogwt 3nekmpoounamuru (14u)

OnektpocTaTuka. B3auMmoneicTBUe 3apsDKEHHBIX Tell. ODJIEKTPUUECKUM 3apsall. 3aKOoH
COXpaHEHHUs JIEKTpUUECcKoro 3apsaa. 3akoH Kynona. DnekTpocTatuueckoe 1moje, ero OCHOBHbIE
XapaKTEPUCTUKU U CBSI3b MEKY HUMH.

[TocTostnubiii  Tok. IlocrosiHHbIi anekTpuueckuii Tok. Cuina TOKa, HaIpshDKEHUE,
3JIEKTPUYECKOE CONPOTUBIEHUE. 3aKkOH OMa JIJ1sl ydacTKa 3JIEKTPUUECKON LIETIH.

MarnutHoe mnosne. MarHuTHOE I0J€ M €ro OCHOBHBIE XapaKTEpHUCTHKHU. JlelicTBue
MarHUTHOTO TOJI Ha MMPOBOJIHUK C TOKOM. 3aKOH AMIiepa. DIeKTpOoIBUraTesb. SBleHne

AJIEKTPOMArHUTHON WHIYKITUH.

Jemoncmpayuu

DneKkTpu3aius Tel.

B3anMopeiicTBue 3apsyKEHHBIX TEIl.

HarpeBanue npoBOTHUKOB ¢ TOKOM.

OmneIT Opcrena.

B3anmopeiicTBre TPOBOJHUKOB C TOKOM.

JleficTBrEe MarHUTHOTO TOJI HAa TPOBOJIHHUK C TOKOM.

SIBneHune HIMeKTPOMAarHUTHON UHAYKITHH.

Ilpakmuueckoe 3anamue

COopka AJIeKTPUIECKOM 1IETH, U3MEPEHHUE CHIIBI TOKA M HAMPSOKEHUS Ha €€ Pa3TnIHbIX

y4acTKax.

Tema 1.4. Konebanus u eonnst (4u)

Mexannueckue konebanus u BoiaHbl. CBoOOHBIC KoeOanus. [lepuon, yacrora u
aMITUTy1a Kojebanuit. ['apmoHndeckue koiaebanus. MexaHnuecKue BOJHbBI M UX BHIBI.

3BYKOBbIE BOJIHBI. YJbTPa3BYKOBBIE BOJIHBL. YJBTPAa3BYK M €ro HCIOJIb30BaHHE B
MEUIINHE U TEXHUKE.

DNeKTPOMarHuTHHIE KoJieOaHus U BOJHBI. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJICOAHMSI.

KonebaTenpHbIi KOHTYP. DJIEKTPOMAarHUTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJTHBI,
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH.

CaetoBbie BOHBI. Pa3zBuTHe npeacTaBiaeHui 0 MpUpoie CBeTa. 3aKOHBI OTPAKECHHS U
MPEJIOMJIEHUS CBETA.

Hemoncmpayuu



Konebanus MmaTeMaTnueckoro u Npy>KMHHOTO MasiTHUKOB.

PaGora anekrporeneparopa.

W3nyuenue v npuem 3JeKTPOMAarHUTHBIX BOJIH.

Paznoxenue 6e10ro cBeTa B CIEKTP.

Nutepdepennius u qudpakmus ceera.

OTtpaxkeHue U MpeIOMIIEHUE CBETA.

OnTHueckue NpuodopsI.

Ilpakmuueckue 3anamus

N3ydenue konaeOaHuit MaTEMaTUYECKOTO MAasITHHUKA.

Wzyuenne natephepeHu u Audpaxum cBeTa.

Tema 1.5. Inemenmul keanmoeou uzuxu(4u)

KBanTtoBrie cBoiicTBa cBeTa. KBanToBas runoresa [Inanka. doTtosnexpuueckuii 3 hexT.
®dusuka atoma. Mozaenu crpoerus: aroma. OnbIT Pesepdopma.

®du3nka aTOMHOTO sI/Ipa U JIeMEHTapHbIX yacTull. COCcTaB U CTPOCHUE aTOMHOTIO SJIpa.
PanuoakTuBHOCT. PasiioakTUBHBIE U3ITyUYEHUS U UX BO3/ICHCTBHIE HA KUBbIE OPIraHU3MBI.
Tema 1.6. Bcenennas u ee r8o0aroyus(2u)

Crtpoenue u pazsutue Beesaennoii. Monens pacmmpsronieiics Beenennoil.
[Ipoucxoxaenue Conneunoit cuctembl. CoBpeMeHHast pu3ndeckas KapTUHA MHUPA.

Pazgen 2. XUMMUS
Paznen 2.1. OBIIAS 1 HEOPTAHUYECKAS X1MUSA

Beeoenue(2u)

XuMHUY€ecKasi KapTUHA MUpPa KaK COCTaBHAs YaCTh €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

Ponp xumum B )KM3HU COBPEMEHHOTO OOIIECTRA.

[IpumeHeHne JOCTUKEHH COBPEMEHHOI XMMUU B TYMaHUTAapHOU cepe nesarenbHOCTH
oOmecTna.

XuMuYecKkoe coliep:kanrue yueOHo! AucuUITHHBL «EcTecTBO3HaHME» PU OCBOCHUHU
cnenuanpHoctet  CIIO  colMalbHO-3KOHOMHYECKOIO UM TyMaHWUTapHOro  npoduiiei
npodeccuoHanTBEHOT0 00pa30BaHusl.

Tema 2.1.0cnosnvie nonamus u 3aKkonovt Xxumuu(2u)

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

emoncmpayuu

Habop mozeneit aTOMOB ¥ MOJIEKYJI.

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

OTHOCHUTENBHBIC aTOMHAsI U MOJIeKYJsipHasi Macchl. KonmnuectBo BemectBa. [locTosiHHas

ABoranpo. MonspHas Macca. 3akoH ABoraapo. MonspHbiii 00beM razoB.

KonnuecTBeHHbIE W3MEHEHUS B XMMHHM KaK 4YacTHBIM Cllydall 3aKOHOB Iepexoja
KOJINYECTBEHHBIX U3MEHEHUM B KaU€CTBEHHBIE.

NnnrocTparuu 3akoHa COXpaHEHHS MacChl BEIIECTBA.

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

Otkpertue [lepuoanueckoro 3akona. [leproauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB

. . Menneneena.

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

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

Jemoncmpayusn

Paznmuunsie ¢opmbr Ilepuonuyeckoil cucteMbl XuUMHUecKux odnemeHToB [J[. U
Menpeneesa.

Tema 2.3.Cmpoenue eewyecmea (2u)



KoBanenTtHas cBs3b: HenossipHas v nojsipHas. MlonHas ¢Bsi3b. KaTHOHBI U aHHMOHBI.

Meraunueckas cBsi3b. BogopoiHas CBs3b.

Hemoncmpayusn

OO0pa3ipl BEMIECTB U MATEPUAIOB C PA3IMYHBIMU TUIIAMH XUMUYECKON CBSI3H.

Tema 2.4.Booa. Pacmeoput (2u)

Bona B mpupozae, ObITy, TeXHHMKE W HAa TPOoU3BOjACTBEe. Du3MUeCKHEe W XHUMHUYECKUE
CBOMCTBa BOJbI. OnpecHEeHUE BOJIbI. ATrperaTHble COCTOSIHUSI BOJIBI M €€ MEePEeXOJbl U3 OJIHOTO
arperaTHOrO COCTOSIHUS B IPYTOE.

Hemoncmpayusn

du3nyuecKre CBOMCTBA BO/bL: MOBEPXHOCTHOE HATSKEHUE, CMaulBaHUE.

Tema 2.5. Xumuuecxkue peaxyuu (2u)

[TonsATHE 0 XMMHUYECKOU peakuyy. THUIIBI XMMUYECKUX PEaKIU.

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

Jlemoncmpayusn

XUMUYECKUE PEAKIIMU C BBIJCICHUEM TEIIOTHI.

Tema 2.6.Knaccugurkayun neopzanuueckux coeOuHeHuil u ux ceoiicmea.(24)

OKcHbl, KHCJIOThI, OCHOBAHUS, COJIH.

[Tonsitue o ruaponuse coseid. Cpeaa BOAHBIX paCTBOPOB COJICH: KHCIIasl, HEUTpaibHas,
menouHas. Bopopoassiid nokasarens pH pactBopa.

Tema 2.7.Memannvt u nememannot (44)

OO6mume Gpuznueckre 1 XUMUYECKHE CBOMCTBA METAJLIIOB.

OO61mas xapakTepuCTHKA IIaBHBIX MOATrPYII HEMETAIJIOB Ha IPUMEpe
raJoreHoB.

Baxneiiiie coeauHEHHS META/VIOB W HEMETAUIOB B MPUPOJE M XO3SMCTBEHHOU
NeSTeTbHOCTH YeJIOBEKa.

Hemoncmpayuu

B3aumopeiictBue MeTansoB ¢ HeMeTaulaMHM (LIMHKA C CEpoH, aJIOMHHMS C HOIIOM),
pacTBOpaMH KUCJIOT U LIEI0YEH.

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

B3anmoneincTsrue a30THOM U KOHUEHTPUPOBAHHOM CEPHOU KUCIIOT C MEJBIO.

BoccranoBurtenbHbIE CBOMCTBA METAIIOB.

Ilpakmuueckue 3anamusn

Omnpenenenue pH pactBopa coseid.

B3anMopeiicTBre METaIOB ¢ paCTBOPAMH KUCIIOT U COJIEH.

Pasznmen 2.2. OPTAHUYECKAA XUMUA

Tema 2.8.0cnoenvle nonodcenus meopuu cmpoeHus Op2aHu4ecKux coeouneHu(2u)

MHoroo6pa3ue opraHudeckux coequuenuid. [lonsTue nzomepun.

Tema 2.9.Y2ne6000poodvl u ux npupoouvie ucmounuku(2u)

[IpenenpHBIe W HENpeaeabHBIC YIIICBOIOPOABI. Peakius moymMepusanuu. [IpupoHbie
WUCTOYHUKHU YTIIEBOAOPOJOB. YTIIEBOAOPOIBl KaK OCHOBA MEXAYHAPOIHOTO COTPYTHUYECTBA U
BaXHEHIINN UCTOYHUK opMupoBaHus 0ropkera PO.

Tema 2.10.Kucnopoocooeprcaujue opzanuyeckue geujecmea (24)

[IpencraBuTen KHCIOPOJICOACPKANIUX OPTraHUYCCKHX COCTUHCHHWH: METHJIOBBIH H
STHUJIOBBIA CIIUPTHI, TIHIIEPUH, YKCYCHAsI KUCIIOTA. JKUPBI KaK CIOKHBIE d(DUPBL.

VYTIeBOIbI: TIIOK03a, KpaXMall, IeJUTF0II03a.

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

AMWHBI, aMUHOKHCIIOTHI, Oesiku. CTpoeHue u Onosiorndeckast QyHKIUsS OCIKOB.

Jemoncmpayuu



[Tonyyenue 3THUIICHA U €TO0 B3aUMOJICHCTBUE C PACTBOPOM IEpMaHTraHaTa Kajus, OpOMHOMN
BOJIOM.

KauecTBeHHas peakiiys Ha TIUIEPUH.

L{BeTHBIE peaku OEITKOB.

[Inactmaccel u  BosokHa. [loHsiTue O TUIacTMaccax M XMMHUYECKUX BOJIOKHAX,
HATypaJIbHbIC, CHHTETUYECKHE U UCKYCCTBCHHBIE BOJIOKHA.

JdemoHcTpauust

PaznuynHbie BUIBI TUTACTMACC W BOJIOKOH.

Tema 2.12. Xumusn u sncuzuv (4u)

XuMHS ¥ OPraHU3M YeJI0BeKa

XUMUYECKHE 3JIEMEHThl B OpraHu3Me uenoBeka. OpraHuyecKkue W HEOpraHUYecKue
BemecTBa. OCHOBHBIC JKM3HEHHO HEOOXOIMMBIE COCIUHEHUS: OCIKH, YIICBOIbI, JKUPBHI,
BUTAMUHBL. YTJIEBOJbl — TJIABHBIM MCTOYHHK SHEPruu opraHuszMa. Ponb kHpOB B opraHusme,
XOJIECTEPHUH U €0 POJIb B 3/I0POBBE YEIOBEKA.

MunepanbHbI€ BEIIECTBA B MPOIYKTaX MUTaHUs, MUIIeBble J00aBku. COaTaHCUPOBAaHHOE
MUTaHKE.

Xumus B 0bITy. Boma. KauectBo Bogbl. Motoiue u yuctsmue cpeactsa. [IpaBumia
0e3omacHoi pabOThI CO CPeICTBAMH OBITOBOM XUMUH.

Pasnen 3. BHUOJIOT'UA

Beeoenue. buonozusa — co60Kynnocmov HaAyK 0 Hcue8oll npupooe.

Memoowt nayunozo nosnanus é ouonozuu (1)

Kupasi mpupona kak OOBEKT H3y4deHHUsI OUONOrMU. MeToAbl HCCIEIOBAHMS KUBOU
npupobl B Ononoruu. Onpesenenue )Xu3Hu (¢ MpUBICYCHUEM MaTepuaia U3 pasenoB (GU3NKu
U XUMHUH). YPOBHU OpraHU3aluu KU3HHU.

Hemoncmpayuu

YPOBHU OpraHU3alUH KU3HHU.

MeTo bl TO3HaHUS )KUBOW IPUPOJIBI.

Tema 3.1.Knemka (6u)

Hcropus nzydenns kietku. OCHOBHBIE MOJIOKEHUS KIETOYHON Teopun. KneTka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAS (DJIEMEHTapHasA) €IMHULIA KU3HU.

Crpoenne xierku. [IpokapHOTBl M 3YKapuOThl — HH3IIME M BBICHIME KJIETOYHBIE
opranu3Mbl. OCHOBHbBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKH dykapuoT. Kitierounoe sipo.

OyHKIUA s/ipa: XpaHEeHWEe, BOCIPOM3BEACHUE U NIepeiaya HaclIeICTBEHHOM nHpopmanuy,
peryisiiysl XuMU4YeCKOW aKTUBHOCTH KiIeTKH. CTpyKTypa U (YHKIIUU XPOMOCOM. AYTOCOMBI U
II0JIOBBIE XPOMOCOMBI.

buonoruueckoe 3HaueHHE XMMMUYECKHUX »dJeMEHTOB. Heopranunueckue BeliecTBa B
cocTaBe KJIETKH. Posb BOJBI Kak pacTBOPUTENS U OCHOBHOIO KOMIIOHEHTa BHYTPEHHEHN Cpelbl
OpraHU3MOB. YTJEBOJbI U NUNUABI B KieTke. CTpykTypa U Ouonornyeckue QyHKIMHU OEIKOB.
CrtpoeHune HyKJIEOTHI0B U CTpYKTYypa nonunykiaeotuauslx nenei JIHK u PHK, AT®.

Bupycer u 6akrepuodaru. Hekierounoe cTpoeHue, )KU3HEHHBIA UK U €0 3aBUCUMOCTD
OT KJIETOUHBIX (OpM KHU3HH. Bupycsl — B030ynuTenu MH()EKIMOHHBIX 3a00JI€BaHuUil; TOHATHE
00 onkoBupycax. Bupyc ummynoneduiura genoseka (BIUY). Ilpodunakruka BUY-undexmmm.

Hemoncmpayuu

Crpoenue MoJIeKyIbl OemKa.

Crpoenune monekynsl JJHK.

CrpoeHue KIeTKH.

CTpoeHne KIETOK IMPOKAPUOT U SYKApHUOT.
CrpoeHue Bupyca.

Ilpakmuueckue 3anamusn



Habmionenne KIeTOK pacTeHUH U KUBOTHBIX [OJ MHMKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OlucaHue.

CpaBHEHME CTPOEHUS KJIETOK PACTEHUM U )KMBOTHBIX.

Tema 3.2.0pzanusm (8u)

Opranusm — eauHoe 1enoe. MHOroo6pasue opraHu3MoB.

OOMeH BeIIeCTBOM M SHEPrued C OKpYKalIeHd Cpenol Kak HeoOXOIUMOE YCIIOBUE
CyILIECTBOBAHUS KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOU3BEACHUIO — OJTHA U3 OCHOBHBIX OCOOEHHOCTEH YKUBBIX
OpraHu3MOB. /lejeHune KIeTKH — OCHOBA POCTa, Pa3BUTHS U Pa3MHOKEHUSI OPTaHU3MOB.

becnionoe pazmuoxenue. [1oy10Boii pouecc 1 nojaoBoe pasMHOkeHHE. OMI0J0TBOPEHHE,
ero OMoJIOruYecKoe 3HaYCHHUE.

[TonsiTne 00 WHAUBUAYaTbHOM (OHTOTEHE3), SMOpHOHAIBHOM (IMOpHOreHe3) u
MOCTAMOPHUOHAIIBHOM pa3BUTHH. VHIMBUAYaIbHOE pa3BUTHE YENIOBEKAa W €ro BO3MOXKHBIE Ha-
pYLIEHMUSL.

OOmue mpeacTaBIeHUS O HACJIEACTBEHHOCTH M HM3MEHYMBOCTH. [ eHeTmyeckas
TEPMHHOJIOTHSI U CHUMBOJMKA. 3aKOHOMEPHOCTU HacienoBaHus. HacinemoBanue mnpu3HaKoB y
yenoBeka. [lonoBeie xpomocombl. CuernsieHHOe ¢ MoJoM HacienoBaHue. HacienctBeHHble
00JIe3HHM YeNoBeKa, UX MPHUUMHBI U npoduiakTuka. COBpEMEHHBIE NMPEICTABICHHUS O TE€HE U
TE€HOME.

['eneTrueckue 3aKOHOMEPHOCTH U3MeHYnBOCTH. Kitaccudukarus GopM U3MEHUUBOCTH.

Bnusinne mytareHoB Ha OpraHu3M 4Y€JI0BEKa.

[Ipenmer, 3amaun U METOABI CENEKIUHU. | eHeTHYecKue 3aKOHOMEPHOCTH CEJIEKIIMH,
yuenue H. V. BaBunoBa o nieHTpax MHOroo0pasus U IpOUCX0XKICHUS KYJIbTYPHBIX PACTCHUH.

buorexnonorus, ee TOCTUKEHUS, IEPCTIEKTUBBI Pa3BUTHUS.

Hemoncmpayuu

OOMeH BelecTB U MPEBPAIlCHHs PHEPTUHU B KIIETKE.

Jlenenue KneTku (MUTO3, MEi03).

Crnioco0b1 6ecroIoro pa3MHOKEHUS.

On010TBOpEHNE Y PACTEHHI U )KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OPraHU3MA.

HacnencrBeHHble 00J1€3HU YeIOBEKa.

Bnusinue ankoronn3zma, HapKOMaHUH, KypeHHsI Ha HAaCJI€ICTBEHHOCTb.

Myranuu.

MoaudukamoHHasi ”3MEHYHUBOCTb.

L{eHTpbl MHOTO00pa3Us U IPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUH.

UckycctBennslii or6op. MccnenoBanus B 0061aCcTH OMOTEXHOJIOTHU.

Ilpakmuueckue 3anamus

Pemenue aneMeHTapHbIX T€HETHUECKUX 3ajay.

AHanmu3 W OLEHKa JTHUYECKUX AaCIEeKTOB PAa3BUTHS HEKOTOPBIX HWCCIEAOBAaHUN B
OMOTEXHOJIOTHUH.

Tema 3.3. Buo (8u)

DOBOJIOIMOHHAsA TEOpUS U €€ poiib B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTuHBI Mupa. Bua, ero kpurepuu. [lonynsuus kak CTpyKTypHas €IMHULIA BUIA U
HBOJIIOLIMU. JIBHIKYIIIME CHUIIBI SBOJIIOIIH.

Pesynpratsl sBomonnu. CoxpaHeHrne MHOrooOpas3us BUJIOB Kak OCHOBA YCTOWYHMBOTO
pazButus Ouocdepbl. IlpuumHbl BBIMUpaHMS BUIOB. buojormyeckuii mporpecc u
OMOJIOTHYECKHI perpecc.

['unoTe3pl MPOUCXOXKACHUS KU3HHU. Y CIOKHEHHWE KUBBIX OpPraHW3MOB Ha 3emiie B
IIPOLIECCE IBOIIOLMHU. AHTPOIIOTE€HE3 U €r0 3aKOHOMEPHOCTHU. JloKa3aTenbCcTBa POACTBA
YeJIoBeKa ¢ MIIEKOMUTAIOUIMMU KUBOTHBIMU. DKOJIOrHUecKre (PakToOpbl aHTPOIIOTeHe3a!



YCIIO’)KHEHHE TOMYJSUUOHHOW CTPYKTYphl BHAA, M3TOTOBJICHHE OPYIOUN Tpyda, MEpexolx OT
pacTUTENBPHOTO K CMEIIAHHOMY THITY THUTAaHWs, WCIOJb30BaHUE OrHA. [losiBieHue
MBICTTUTENILHON eATEIbHOCTH U WICHOpa3AeabHo! peun. [IporcxoxkieHue 4enoBeyecKux pac.

Jemoncmpayuu

Kputepuu Buna.

[Momynsanust — CTPyKTypHas €AMHUIA BUJIA, SAMHULIA SBOJIOLINH.

JIBMOKyIIME CUITBI DBOJIIOLIUU.

Bo3HHUKHOBEHHE U MHOT000pa3ue MPUCIIOCOOICHHIA Y OPraHU3MOB.

Penxue u ucuesaromuye BUIbI.

JIBMoKyIIME CHIIBI aHTPOIIOT€HE3A.

[IpoucxoxaeHue 4enoBeKa U 4eJI0BEYECKUX pac.

Ilpakxmuueckue 3anamus

Onucanue oco0eit BuAa o MoppoIorudeckomy KpUTEepHIO.

AHanu3 1 OLEHKa Pa3IMYHbIX THIIOTE3 MPOUCXOKICHHS KU3HH.

AHanu3 1 OleHKa PA3IMYHBIX TUIIOTE3 MPOUCX OKICHHS YeTOBEKa.

Tema 3.4. Ixocucmemvwt (74)

[IpenMer u 3amauM HKOJIOTUM: Yy4eHHE 00 DJKOJIOTWYECKHX (DaKTopax, YydeHHe O
COOOIIECTBAX OPraHU3MOB, YUEHHE 0 Onocdepe.

Okosnorudeckre  (aKTopbl, OCOOCHHOCTH  HX  BO3JCHCTBUS.  DKOJIOTHYECKas
xapaktepucTrka Buaa. [loHsTre 00 skomormyeckux cucremax. llemn muTaHus, Tpoduueckue
ypoBHU. broreoiieHo3 kak s3kocucrema.

buocdepa — rnobansHas skocuctema. Yuenue B. . Bepranckoro o 6uocdepe. Pob
JKUBBIX OpraHu3mMoB B Ouochepe. buomacca. buonoruueckuii KpyroBopoT (Ha MpuMepe
KpyroBoporta yriepozaa). OCHOBHBIE HAIIPaBJICHHsI BO3JICHCTBUS YeIOBeKa Ha Orocdepy.

Tpanchopmalins ecTeCTBEHHBIX 9KOJIOTHUEeCKUX crucTeM. OCOOEHHOCTH arposKOCUCTEM
(arpo1eHO30B).

Hemoncmpayuu

Okonorndeckne GaKkTOpsl U UX BIUSHUE HA OPTaHU3MBI.

MexBUIOBbIE OTHOILEHUS: TApa3UTU3M, XUITHUYECTBO, KOHKYPEHIIMS, CUMOHO3.

SIpyCHOCTh PaCTHUTENBHOTO COOOIIECTRA.

Kpyrosoport yrieposa B 6uocdepe.

Ilpakmuueckue 3anamusn

CocraBieHue cxeM Nepeiaur BellecTB U SHepruu (1erneit muTaHus).

CpaBHHTENBHAS XapaKTEPUCTHKA TPHPOTHBIX HKOCHCTEM U arpodKOCHCTEM CBOEH
MECTHOCTH.

Pemenue skonornyeckux 3amad.

AHanu3 U OlleHKa MOCIeICTBUI COOCTBEHHOM JIeATEIbHOCTH B OKpYKaIoLIeH cpene,
IJ100aJIbHBIX IKOJIOTUYECKUX MPOOJIEM U IyTel UX PeIlIeHusl.

IIpumepHblie TeMbl pedepaToB (10KIa10B), HHAUBHIYAJIbHbBIX MPOEKTOB

* Marepust popmbl ee IBUKEHUS U CYIIECTBOBAHUS.

* [IepBsiii pycckuit akagemuk M. B. JIoMoHOCOB.

* MIcKyCCTBO M MPOLECC TO3HAHUS.

* Ous3uKa U My3bIKAJIBHOE UCKYCCTBO.

* [[BeTOMY3BIKa.

» du3uka B COBpEMEHHOM LIUPKE.

*@u3nueckrue METOAbl HCCICAOBAHUS NAMSATHUKOB HMCTOPUH, AapXWUTEKTYpbl U
IIPOU3BEICHUN UCKYCCTBA.

* HayuHo-TexHuueckuii nmporpecc u npoodaeMbl SKOJIOTHH.

* buorexHomnorus u reuHas HHxeHepuss — TexHonorun XXI Beka.

* HanOoTEeXHOJIOTHS KaK MPUOPUTETHOE HAIIPABIECHUE PA3BUTHS HAYKH U IIPOU3BOJICTBA



B Poccuiickoit @enepanuu.

* OxpaHa OKpYyXKarollel cpelibl OT XUMHUUYECKOTO 3arpsi3HEHN.

 PacTBOpBI BOKPYT HAac.

* YeTpaHeHHe KECTKOCTH BOJIbI Ha IPOMBIIIJIEHHBIX MPEAIPUATUAX.

* Mcropus BOSHUKHOBEHHUS U Pa3BUTHS OPraHUYECKOW XHUMHUH.

* YTIJIeBOJBI U UX POJIb B )KUBOU MPUPOJE.

* JKuppl kKak pOAYKT MUTAHUSI U XUMHUYECKOE ChIPbE.

* HexBarka mpoJOBOJILCTBHS Kak TJjo0anbpHas MpoOiieMa YeloBeuecTBa M IyTH e
pelieHusl.

* CpeacTBa rUrMeHbl Ha OCHOBE KHCJIOPOACOAEpKAIUX OPTraHUYECKUX COEITMHEHUI.

* CUHTETUYECKHE MOIOIIIME CPEJICTBA: IOCTOMHCTBA U HETOCTATKH.

* Jlepunut Oenka B MUIIEBBIX MPOIYKTAX U €0 MPEOA0JICHUE B paMKaX I7T00aIbHOM

IIPOJIOBOJILCTBEHHON MTPOrPaMMBI.

* B.I1. Bepnajckwuii u ero yuenue o omocgepe.

* Hcropus u pa3BuTHE 3HAHUH O KIIETKE.

* OKpy>Karo1as 4eJIoBeKa Cpeia U €€ KOMIIOHEHTHI: pa3JInYHbIE B3IJISI/IbI HA OJIHY
npobiiemMy.

* [Tonynsuus, Kak eqMHUIIA OMOJIOTUYECKON IBOJIIOLIMH.

* [Tonynsiius Kak 9KOJOrHYecKas equHHUIIA.

* CoBpeMeHHbIE B3IJIs1bl HAa OMOJIOTMYECKYIO 3BOJIOLUIO.

» CoBpeMeHHbIE B3TJISAbI HA IPOUCXOKICHHUE YEIOBEKA: CTOIKHOBEHNE MHEHHIA.

» CoBpeMEeHHbIE METO/Ibl UCCIIEI0OBAHUS KIETKH.

» Cpenpl 00UTaHUSI OPraHU3MOB: IPUYUHBI pa3HOOOpa3usl.

TEMATHUYECKOE IINTAHUPOBAHUE

[Ipu peanmuzamum  comepkanus  oOIIeo0Opa30BaTENbHON  y4eOHOM  TUCHUILTAHBI
«EctectBo3nanne» B mpeaenax ocBoeHuss OIIOII CIIO Ha 06a3ze OCHOBHOro o0OIIEro
00pa3zoBaHus C MOJYYEHUEM CPEHETO 001Iero 00pa3oBaHusI MaKCUMalbHas yueOHas

Harpy3ka oOy4aommuxcsa cocrasisier: nmo cnenuajibHoctam CIIO coumanbHo-
IKOHOMHYECKOr0 ¥ TYMAaHUTAPHOIo npoduieii npodeccuonanbLHoro oopazopanusa — 162
yaca, U3 HUX 00s13aTeJbHAsA ayIMTOPHAsl HArPy3Ka, BKJIOYasl NPAKTHYECKHe 3aHATHS, —
108 yacoB, BHeayAMTOpPHAasi cCaMOCTOsITe/IbHASA padoTa cTyaeHTOB — 54 yaca.-

Conepxanne 00yueHus KonuuectBo
4acoB

Pa3znen 1.@dusuka
Ayoumopmnuie 3anamus 48
Beenenue 1
Tema 1.1. Mexanuka 13
Tewma 1.2. OCHOBBI MOJIEKYNSIPHON (DU3UKU M TEPMOTUHAMUKHU 10
Tewma 1.3. OCHOBBI 3JIE€KTPOIMHAMUKHA 14
Tewma 1.4. Konebanus v BOJTHBI 4
Tema 1.5. DneMeHTHl KBAaHTOBOM (PU3UKH 4
Tema 1.6. Bcenennas u e€ aponronust 2
Bueayoumopuaa camocmoamenvnasn paboma 24
Hroro 72

Pasznen 2. Xumus
Ayoumopnole 3auamus 30




Beenenue 2
Pa3nen 2.1.001as 1 Heopranuveckasi XuMusi 16
Tema 2.10cHOBHBIE OHATUST ¥ 3aKOHBI XUMHH 2
Tema 2.2. Tlepuoandeckuii 3akoH u [lepuoguyeckas cucreMa XMMUYECKUX 2
anemeHToB /1. 1. Meneneena
Tema 2.3. CtpoeHue BeNecTBa 2
Tewma 2.4. Bona. PacTBopbl. 2
Tema 2.5. Xumnueckue peakiuu 2
Tewma 2.6. Knaccudukaims HeOpraHudeCKuX COSTMHEHUIN M MX CBOHMCTBA 2
Tewma 2.7. MeTajuibl 1 HEMETAJLIBI 4
Pa3nen 2.2.0pranuyeckasi XuMHs 8
Tewma 2.8. OCHOBHBIE MOHATUSL OPTAHUYECKON XUMUU U TEOPUS CTPOEHUS 2
OpPraHMYECKUX COCAMHEHUN
Tema 2.9. YrieBo1oposbl M UX IPUPOJHBIE HCTOUYHUKU 2
Tewma 2.10. Kucnoponacoaepsxaiiue opraHu4ecKue COeAMHEHUs 2
Tema 2.11. A3oTcoaepsxkaiiue opranndeckue coenrHenus. [lonumepsl. 2
Tema 2.12. Xumus v )KM3Hb 4
Bueayoumopnas camocmoamenvnasn paboma 15
Hroro 45
Pa3pen 3. Buoaorus
AyoumopHnole 3auamus 30
Bsenenue. bruosnorus —COBOKYIMHOCTb HayK O JKMBOW Ipupoae. MeToasl HaydHOT O 1
MO3HAHUS B OMOJIOTHH
Tewma 3.1. Knerka 6
Tewma 3.2. Opranusm 8
Tema 3.3. Bug 8
Tewma 3.4. Dkocucremsl 5
[TpomexyTouHas atTectans B popme 1uddepeHImpoBaHHOro 3auéra 2
Bueayoumopuaa camocmoamenvnasn paboma 15
Hroro 45
Bcero 162




O0bem y4yeOHOH TUCHMILUINHBI U BUIbI Y4eOHOI padoThl

Kypc, VYyebHas Harpy3ka oOydarommxcs (Jac.)
ceMecTp
MaxkcumanbHast | CamocTosTeNbHAS OO0si3arenbHast ayAUTOpHAs Harpy3Ka
yueOHast pabota
Harpyska o0yJaromuxcs Beero B T.4.
4acoB
TEOPETUYECKHE MPAKTUYECKHE
3aHATHUS 3aHSATHUS
1 cemectp 72 24 48 37 11
2 cemecTp 90 30 60 47 13
Bcero 162 54 108 84 24

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTU CTYJEHTOB

Conep:xkanue XapaKkTepucTHKAa OCHOBHBIX BU/I0OB /IeATEJIbHOCTH CTY/ICHTOB

o0y4eHHUs (Ha ypoBHe y4eOHBIX AelCTBHI)
OU3NKA

Beenenne Pa3Butne cmocoOHOCTEH SCHO W TOYHO WU3JIaraTh CBOM MBICIIH, JIOTHYCCKY
000CHOBBIBATh CBOIO TOYKY 3pEHUS, BOCIPHHMMATh W AaHAIU3UPOBATh MHEHUS
co0eceTHUKOB, MPU3HABAs MMPABO APYTrOro YeJIOBeKa Ha MHOE MHEHHE.
[IpuBeneHre mMpuUMEpOB BIMSHHS OTKPHITHI B (U3MKE HA MPOrPEecC B TEXHHUKE
TEXHOJIOTHH MPOU3BOJICTBA
Mexanuxka

Kunemartuka O3HaKOMJICHHE CO CIIOCOOaMM ONMCAHHUS MEXaHWYeCKOTO JBHIKCHHS, OCHOBHOV
3a7a4eil MEXaHUKU.
N3yuenne OCHOBHBIX (PU3UUYECKHUX BEIIMYWH KUHEMATUKH: TIEPEMEIECHUs], CKOPOCTH
YCKOPEHHS.
HaGnronenne OTHOCHTENBHOCTH MEXaHWYECKOTO JBIbKeHUs. DopmynupoBaHue
3aKOHA CJIOKEHUSI CKOPOCTEM.
HccnenoBanne paBHOYCKOPEHHOTO NPSIMOJIMHEWHOTO JBIKEHUS (HA MpUMepe
CBOOOJTHOTO TTAJICHUS TE).

JlnHamuka [TonnManue cmbIcia Takux (PU3MUECKHX MOJeNel, Kak MarepuaibHas TOoYKa
MHEpLUalbHasl CUCTEMA OTCUETA.
N3mepenne mMacchl Tema pa3audHbIME criocobamu. M3mepeHune cuil B3auMOICHCTBUS
Ten. BpluuciaeHue 3HAYEHUST YCKOPEHUS Tel 1O M3BECTHBIM  3HAYEHUSIV
JIEUCTBYIOIIUX CHJI U MACC TEJl.
YMeHnue pa3nuyaTh CHIY TsDKeCTH U Bec Tena. OObsICHEHHE U MPUBEICHIE PUMEPOE
SIBJICHUSI HEBECOMOCTH.
[TprMeHeHre OCHOBHBIX MOHSTHIA, (HOPMYIT U 3aKOHOB IMHAMUKH K PEIICHHUIO 3a/1a4

3aKOHBI OO0BsicHeHHEe PEaKTUBHOTO JIBF)KCHHS HA OCHOBE 3aKOHA COXPAHEHUS

COXpaHEHUs uMiynbca. [lpumenenne 3akoHa COXpaHeHUsl UMITYJIbCca JJIsl BBIYUCICHUS] H3MEHEHUM




B MCXAaHHKC

CKOpOCTEH TeJl IIPU UX B3aUMOACUCTBUSAX.

Beruucnenue paboThl cuil 1 U3MEHEHUSI KWHETUYECKON HEPruM Telna.

BelunciieHyre NOTeHIMAILHOM SHEPTUHU TN B TPABUTALIMOHHOM I10JIE.
XapakTepUCTUKa NPOU3BOAUTEIBHOCTH MAIMH W JBUTATEICH C HCIIOJIB30BAHHUEN
ITOHATUSL MOIITHOCTH

OCHOBbL MONIEKYNAPHOU YU3UKU U MEPMOOUHAMUKU

MonexyinsapHas
¢buzuka

@OopMyJIMPOBAHNE OCHOBHBIX ITOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKONU TEOPHH.
Beinonnenne skcrepuMeHToB, ciayXKalux 000CHOBAaHUEM MOJIEKYIISIPHO-
KUHeTHYeCcKor Teopun. Habmonenre OpoyHOBCKOTO IBUKECHUS U SIBIICHUS
nuddy3un.

Onpeznenenue mapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUM Ha OCHOBAHUY
YPaBHEHHUs COCTOSIHUS UACAIBHOTO rasa.

[IpencraBinenue B BHAE TpaduKa H30XOPHOTO, M300apHOTO U HM30TEPMUYECKOIC
IIpoLecCOB. BplunciieHne cpenHell KMHETHMYECKOM SHEPrMM TEILUIOBOTO JIBHYKEHUS
MOJIEKYJI IT0 M3BECTHOU TeMIIepaType BeuecTsa. Mi3smMepeHue BIaKHOCTH BO31yXa

Tepmoannamuka

DKCIIEpUMEHTAIIBHOE UCCIIEI0BAaHUE TEIIJIOBBIX CBOKCTB BELIECTBA.

PacueT n3mMeHeHUs! BHYTpEHHEH SHEPTUHU Tell, paboTHI U MEPEIaHHOTO

KOJINYECTBA TEIUIOTHl HA OCHOBAHUHU IEPBOTO 3aKOHA TEPMOJUHAMHUKH. OOBACHEHHUE
IIPUHIMIIOB JEHCTBUS TEIJIOBBIX MAlIUH

OCHO8bl I1eKMPOOUHAMUKU

DneKTpocTaTuKa

Beruncnenue cuil B3auMOACUCTBUS TOYEUHBIX dJIEKTPUUYECKUX 3apsI0B.

Belunciienre HanpspKEHHOCTH M MOTEHLMANA JJICKTPUYECKOTO IOJIS OJHOIO K
HECKOJIBKMX TOYEYHBIX 3apsI/I0B.

W3mepenne pasHOCTH ITOTCHIUATIOB.

IIpuBeneHne npuMepoB MPOBOAHUKOB, AUIEKTPUKOB U KOHIEHCATOPOB.
HaGnronenue sBIEHMS 3JEKTPOCTATUUECKOM HMHIYKLMU M SBJICHUS MOJSPU3ALUL
JIMIJIEKTPUKA, HAXOIAIIEr0Cs B 3JIEKTPUYECKOM I10JIE

IlocTOsTHHBIN TOK

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIIEHUSI UICTOYHUKA TOKA.
COopka W WUCHOBITAaHUE DJIEKTPUUECKHX IETed C Pa3IuYHbIM  COCAMHEHUEM
MIPOBOJIHUKOB, pacyeT X MMapaMeTPOB

MarnutHoe 1oJe

HaGmroienne nelCTBUS MarHUTHOTO TMOJSI Ha TMPOBOJHHUK C TOKOM, KapTHHOK
MarHUTHBIX TTOJICH.

dopMynHpoBaHUE TpaBUja JIEBOM PYKH JUIsl ONpPEAENICHUsS HaIpaBIEHUS CHUIIb
Awmmepa.

Boeruncnenne cwi, OEeHCTBYIOIMX Ha MPOBOJHUK C TOKOM B MAarHUTHOM TIOJIE.
00BsICHEHUE PUHITUNA IEHCTBUS dIIEKTPOIBUTATES.

WccnenoBanue siBJIEHUS DIEKTPOMArHUTHON WHIYKITUU

Koneoanus u éonnvt

Mexanuyeckue [TpuBenenue mpuMepoB KojeOaTenbHBIX JABMXKEHHMU. MccnenoBaHMe 3aBHCHMOCTE
KosnebaHus u nepuofa KoseOaHUII MaTeMaTHMYeCKOro MasTHHKA OT €ro JJIMHBI, MacChl I
BOJIHBI aMIIUTyAbl Kosnebanuil. Habmionenue konebGanmii 3Byuamero tena. IIpuBeneHue
3HAYEHHsI CKOPOCTH PACIIPOCTPAHEHMS 3BYKa B PA3JIMYHBIX Cpeax.
YMeHne o0bsICHATh HCIIOJIb30BAaHKE YAbTPA3BYKa B MEAHMIIMHE
OnextpoMarHuTH | OObsACHEHUE MPEBPAIIECHUs SHEPTUH B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

ple KOJIeOaHUs U
BOJIHBI

W3ydyeHue ycTpoiicTBa 1 NpUHIMIA JEHCTBHS TpaHcdhopmaropa.
AHanM3 cXeMbl TIepeIauy JEKTPOIHEPTHU Ha OOJIBIINE PACCTOSHHS.
O6c¢cyxaeHne 0co0eHHOCTEeH paclpoCTpaHeHHs PaIHOBOJIH

CBeTOBBIE BOJHBI

HpI/IMeHeHI/Ie Ha MPAKTHUKE 3aKOHOB OTPAXKCHUA U IMPCIOMIICHUS CBCTA ITPH PECIICHUY
3agay. Ha6JIIO,Z[CHI/IC SABJICHUA ,Z[I/I(I)paKI_[I/II/I " JucrepCuun CBETA.

Dnemenmul K6AHMOGOU PuU3UKU

KBanrtoBbie

Hab6mronenue dotornexkrpudeckoro rddexra. Pacyer MakcuMaabHON KHHETHYECKOV




CBOMCTBA
CBETa

HHEPTUU IEKTPOHOB IpHu PoTodhdhexTe

duzuka aroma

dopmynupoBanue noctynatoB bopa. HabmioneHue IMHEHYATOro M HEMPEPHIBHOTC
CIIEKTPOB.

Pacuer yacToTHI U AJIMHBI BOJIHBI UCITYCKA€MOI'0 CBCTA IIPU IMIEPEX0IC

aToMa M3 OJHOIO CTallMOHAPHOTO COCTOSHUS B Jpyroe. OObsICHEHHE NPHUHIIUIIE
JICCTBUS Jlazepa

dusuka
aTOMHOTO si/ipa
Y DJIEMEHTapHBIX
YaCTHI]

ITonnmanue IONEHHOCTH HAy4YHOI'0 IIO3HAHHA MHpa HE BOO6H_IC JJIs1 4CJIOBECYECTBA E
OocjioM, a I KaXJao0ro 06yqalomer0051 JIMYHO, ICHHOCTH OBJIaACHUA MCTOIOM
HAay4YHOr'o IIO3HAaHUA I AOOCTHXKCHUA YCIIEXa B JIF000M BUJIC HpaKTI/ILIeCKOﬁ
JACATCIIBHOCTH

Bcenennas u ee 26010UUA

Crpoenue u

OO0mBsicHeHHEe MOJIeN paciuupsoneiics Beenennoi

pa3BUTHE

Bcenennoit

IIpoucxoxnenne

ConHeyHOH

CHCTEMBI

Xumus

BBenenne PackpbiTue BKIaga XMMHYECKON KAPTUHBI MUpa B €IMHYIO €CTECTBEHHO-HAYUHYK
KapTUHY MHUDA.
XapaKTepuCTUKa XMMHUH KaK MPOU3BOIUTEIBLHOMN CHIIBI OOIIECTBA.

Baxwneimue YMeHue naBaTh ONpeneseHUus U ONEPUPOBAThH CIEAYIOIIMMHA XUMUYECKUMHU

XUMHAYECKHE MOHSTUSMHU: «BEIIECTBOY, «XUMUUYCCKUN FTIEMEHT, «aTOM», «MOJIEKYIIa»,

MOHSTUS «OTHOCHUTEJIbHBIE ATOMHAs U MOJIEKYJISIPHASI MACChDY, «MOH», «aJUIOTPOIIHS,
«HA30TOIBI», «XXUMHYECKAsl CBI3bY, «AJCKTPOOTPHUIATEIILHOCTDY, «BaJIEHTHOCTHY,
«CTETICHb OKUCIICHUS», «MOJIbY, «MOJISIPHAs Maccay, «MOJISIPHBIA 00beM
ra3000pa3HBIX BEIIECTBY, «BEIIECTBA MOJEKYISIPHOTO M HEMOJIEKYIISIPHOTO
CTPOEHHUS», «PACTBOPBI», «AJEKTPOJIUT U HEIJEKTPOIIUTY, «IJIEKTPOIUTUUYECKAS
JMCCOIAIINAY, KOKUCIUTENL U BOCCTAHOBUTEIILY, OKHUCIIEHUE U BOCCTAHOBJICHHUEY,
«CKOPOCTh XUMUYECKON PEAKLIUNY», «XUMUYECKOE PABHOBECUEY, «YTIEPOIHBII
CKeJlleT», QyHKIIMOHAIBHAS TPYIIAY), «KU30MEPHUS»

OCHOBHEBIE @opMynHpOBaHUE 3aKOHOB COXPAHEHMS MAacCChl BEIIECTB M IOCTOSIHCTBA COCTaBE

3aKOHBI BEIIECTB. Y CTAHOBJICHUE MPUYHUHHO-CIICJICTBEHHON CBSI3H MEXIY COACPKAHUEM DTHX

XHUMHH 3aKOHOB W HAaNUCaHWEM XHUMHYeCKUX (opMmyn u ypaBHeHHH. PackpbiTue
($U3NYECKOTO CMBICIa CUMBONHMKA  [lepuogudeckoil  TaOMMUIBI  XUMHUYECKUX
snemenToB [, WM. MengeneeBa (HOMepoB dIeMeHTa, Mepuoja, TPYMIbI)
YCTAaHOBJICHUE TMPUUYMHHO-CJICICTBEHHOW CBSI3M MEXJIYy CTPOCHHEM aToMma v
3aKOHOMEPHOCTSIMU M3MEHEHHSI CBOMCTB AJIEMEHTOB U 00pa30BaHHBIX MMM BEIIECTE
B [IEPUO/IaX U TPyMIax.
XapakTepucTrka 3J1€MEHTOB MaJbIX MEPUOIOB MO UX MonoxkeHuto B [lepuoanueckor
cucteme /1. 1. Menaeneena

OCHOBHEBIE VYcraHoBneHrE 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX BELIECTB OT CTPOEHUSI aTOMOE

TEOPHUH 00pa3yomuX WX XUMHUECKUX JIEMEHTOB.

XHUMHH XapakTepucTuKa Ba)KHEUIINX TUIIOB XMMUYECKUX CBSI3€M M OTHOCHUTEIBLHOCTH ATOV

tunoniorud. OObsICHEHHE 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTAaBa M CTPOEHUS
KPUCTAIUIMYECKUX PELIETOK.

DopMyJIUPOBAHNE OCHOBHBIX MOJOKEHUN TEOPUH HIICKTPOJIUTHUECKON TUCCOLIMAIINAY
U XapakTepUCTHKa B CBET€ OTOM TEOPUM CBOWCTB OCHOBHBIX  KJIACCOE
HEOPraHWYECKUX COETVHEHUI.

@opMyIMPOBaHUE OCHOBHBIX MTOJIOKEHUN TEOPUH XUMUYECKOTO CTPOCHUS
OPraHNYEeCKHUX COETMHEHHMI M XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBONMCTB




BOKHENIIMX NPEACTABUTENICH OCHOBHBIX KJIACCOB OPTraHUYECKUX COCTMHEHUMN

Baxueiinue
BEIIECTBA
1 MaTepHuabl

XapaKTepucTUKa CTPOSHHUS aTOMOB M KPUCTAJIOB ¥ HA 3TOW OCHOBE —

00X (PU3NIECKUX M XUMUIECKUX CBOMCTB METAJUIOB U HEMETAJLIOB.
XapakTepucTUKa COCTaBa, CTPOCHHS, CBOWCTB, TOJYyYCHHs] M TNPUMCHCHHC
Ba)KHEHUIIINX HEMETAJLJIOB.

XapakTepucTUKa COCTaBa, CTPOCHHS M OOIIMX CBOWCTB BAKHEWIIHX KJIACCOE
HEOPraHUYECKUX COCIMHEHUN.

Onucanue cocTaBa U CBOMCTB BAKHEHIIINX MPEACTABUTENICH OPraHUuYeCKuX
COCIMHEHUI: METAHOJIAa U ATAHOJIA, CIIOKHBIX (QUPOB, KUPOB, MBI, KAPOOHOBBIX
KHUCJIOT (YKCYCHOHM KHCIIOTBI), MOHOCaxapuI0B (TJIFOKO3bl), TUCAXapHJIOB
(caxapo3bl), TOTUCaxXapua0B (KpaxMai U [EJUTI0NI03bl), aMUHOKHUCIIOT, OSIKOB,
HMCKYCCTBEHHBIX U CHHTETHYCCKUX TOJUMEPOB

XUMHUYECKUN
SI3BIK
U CUMBOJIMKA

Hcnonb3oBanne B yueOHOH M TPOPEecCHOHATBHOH AEATENbHOCTH XHUMHYECKHX
TEPMHHOB U CUMBOJIUKH.

Ha3piBanue M3y4eHHBIX BEIIECTB IO TPUBHAIBHOM WIH  MEXIYHAPOIHOY
HOMEHKJIAType U OTPAXCHHME COCTaBa 3TUX COCAUHEHHM C IOMOIIBI0 XMMHYECKHX
dbopmy.

OTpakeHue XUMHUYECKUX ITPOLIECCOB C TOMOLIBI0 YPABHEHUN XUMHUYECKUX PEAKLUI

XuMuyeckue OOBbsicCHEHHE CYIIHOCTH XUMHYECKMX mpoueccoB. Kiaccupukanus XUMHUYECKHUX
peakuumn peakLyil o pa3JIuyHbIM NIPU3HAKAM
XUMUYECKUI BbinonHeHne XMMHYECKOTO SKCIIEPUMEHTa B IOJHOM COOTBETCTBUM C IIPAaBHIIAME
SKCIEPUMEHT TEXHHUKHU 0€3011aCHOCTH.
HabGmronenue, (¢ukcupoBaHWe€ W ONHMCAHUE  PE3YJbTAaTOB  MPOBEACHHOIC
HKCIIEPUMEHTA
Xumuyeckas [IpoBeneHne  caMOCTOSITEIBHOTO ~ MOWMCKA  XUMHUYECKOW  MHPOPMALMH ¢
uHpopmManus UCIOJb30BAHUEM  Pa3NIMYHBIX  HMCTOYHUKOB  (HAYYHO-TIOMYJSPHBIX  M3JaHHI

KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB VHTepHETa); NCIOIb30BaHUE KOMITbIOTEPHBIX
TEXHOJIOTUH Uit 00pabOTKM W mepenaud XMMHUYECKOM HH(OpMalmuum U ec
IIPEJICTaBJICHUSI B pa3IMYHbIX hopmax

[TpoduinbHoe

OOBsSCHEHHE XHMHYECKHUX HBHCHHﬁ, npoucxoasamux B IIPUPOAL, 6LITy N He

npodeccuoHanbH | MPOU3BOJICTBE.

0 3HAYMMOE CobmtoeHne npaBuil 3KOJIOTMYECKH TPaAMOTHOTO MTOBEJIEHUS B OKPYKaIOLIeH cpere.

coJiepKaHue OueHka BIMSHUS XMMHYECKOTO 3arpsi3HEHUS OKpY’KaloUIel cpelbl Ha OpraHU3NV
YyejIoBeKa M Jpyrue kuBble opraHu3Mbl. CoOuntojieHHe MpaBuil Ge30MacHOrC
oOpaileHuss ¢ TOPIOYMMH M  TOKCHUYHBIMU  BEIECTBaAMH, JIaOOpPaTOPHBIV
o0opynoBaHuEM.
Kputnueckas oleHka JOCTOBEPHOCTH XUMHUYECKOW MH(OpMAINH, MOCTYHAIONIEH U-
pa3HbIX HICTOYHUKOB
Buosorus

buonorus — | 3HaKOMCTBO ¢ 0O0BEKTaMHU U3yueHUsI OHOJIOTHH.

COBOKYITHOCTb BersiBrienue poiu 6uosnoruu B GopMHUPOBAHUN COBPEMEHHON

HayK O )KMBOU €CTECTBEHHO-HAyYHON KapTUHbBI MUPA U TPAKTUYECKON JAEATEIBHOCTH JIFOIEH

IIPUPOJE.

Kierka 3HAKOMCTBO C KJIETOYHOH TEOPUEN CTPOCHUSI OPIraHU3MOB.
Ilony4yenue npencraBiaeHUs O POJIM OPraHUYECKUX U HEOPraHMYECKUX BEIIECTB E
KJIETKE.
3HaHUE CTPOSHMSI KJIETOK MO pe3ysbTaTaM padoThl CO CBETOBBIM MUKPOCKOIIOM.
YMeHHe OIUChIBaTh MUKPOIIpENapaTsl KJIETOK PAaCTEHUH. Y MEHUE
CpaBHMBAaTb CTPOCHHME KJIETOK pAacTeHMM M  JKMBOTHBIX IO  TOTOBBIM
MHUKpOIpenaparam

Opranusm 3HaHUE OCHOBHBIX CIIOCOOOB PAa3MHOKEHHUS OPTaHW3MOB, CTAJUi OHTOI€HE3a He

IpHUMeEpe YeI0BEKa.




3HaHME [TPUYNH, BBI3BIBAIOINX HAPYLIECHUS B pa3BUTHH OPraHU3MOB.

YMeHne Moiab30BaThCsl TEHETUYECKOW TEPMHUHOJIOTHEH M CHMBOJIMKOM, peIaTk
IIPOCTEUIINE TEHETUYECKUE 3a/1a4u.

3HaHMe OCOOCHHOCTEH HAcCJIeICTBEHHON M HEHACJIEJCTBEHHOW M3MEHYMBOCTU U HX
OMOJIOTMYECKOU POJIM B SBOJIIOLUU KUBOTO

Bun

YMeHHe aHAIM3UPOBATh U OLICHUBATH PA3JIMYHBIC TUIIOTE3bI MPOUCXOKICHUS KHU3HE
Ha 3emiie.

YMeHHEe MPOBOJUTH OINKCAaHUE Oco0el OJHOTrO BHAA IO MOP(OJOTHICCKOMY
KPUTEPHUIO.

PasButne crocoOHOCTEH SCHO M TOYHO M3JIaraTb CBOM MBICIIHM, JIOTHYECKY
06OCHOBBIBaTB CBOIKO TO‘IKy 3peHI/I$I, BOCHpI/IHI/IMaTB nu aHaHI/ISI/IpOBaTB MHCHUS]
coOeceTHMKOB, ITPU3HABAs IIPABO APYTOro YejJOoBeKa Ha HHOS MHECHHE.

YMeHue qoKa3bIBaTh POACTBO YEIOBEKA M MIICKOIUTAIONINX, OOIIHOCTh M PABEHCTBC
YEJIOBCUYCCKHX pac

OKOCHUCTEMEI

3HaHME OCHOBHBIX IKOJIOTMUYECKUX (PaKTOPOB U UX BIHUSHUS HA OPraHU3MBI.

3HaHuE OTJIMYUTENBHBIX PU3HAKOB HCKYCCTBEHHBIX COOOILECTB — arpO3KOCHCTEM.
[ToyueHue npencTaBICHUS O CXeMe 3KOCHCTEMBI Ha ITpuMepe OHochepsl.
JleMoHCTpanuss yMEHUS TIOCTAHOBKM IieJiell  JIeSATeNbHOCTH, IUIAHUPOBAHMUE
COOCTBEHHOM NEATENBHOCTH JUISl TOCTH)KEHUSI NOCTaBJICHHBIX LIEJieH, MpeIBUICHUS
BO3MOYKHBIX DPE3YJIbTATOB 3TUX AECUCTBUI, OpraHU3alMM CAaMOKOHTPOJS U OLICHKK
MIOJIyYEHHBIX PE3YyJIbTATOB.

OOyueHue coOII0ACHUIO IPAaBUII MTOBEIECHUS B MPUPOJIE, OEPEKHOMY OTHOILEHUIO K
OnonornyeckuM OOBEKTaM (PACTEHHSIM M JKMBOTHBIM M HMX COOOIIECTBAM) WU U3
OXpaHe

YYEBHO-METOAMYECKOE 1 MATEPUAJIbHO-TEXHMYECKOE
OBECIIEYEHHME ITPOI'PAMMBI VYEBHOU JUCIHUITIMHBI «k ECTECTBO3HAHUE»

OobopynoBanne yueOHOro KabuHera:

'pa6OLII/IC MECTa I10 KOJIMYCCTBY 06yqa1011114xc;1

-paboyee MecTo TpernoaaBaTers

-KOMILIEKT y4eOHO-METOIMYECKOW MaTepHasos;

-HarJisiAHbIC IOCoOus: ACMOHCTPAalUOHHBIC IIJIaKaTbl, MOJICIIH, pa3z[aT0qun7I MaTcpHrall;

COOpHUKHU TNPaKTHYECKUX padoT;

- BUJIEOTEKA 10 KypCy;

-y4eOHbIC (PUITBMBI TT0 HEKOTOPBIM pa3zesiaM TUCITUTITHHEI;

Texnuueckue cpeacTBa 00y4eHuUs:

KOMITIBIOTEP, MYJIbTUMEIHNA KOMIIJICKC, MHTCpAaKTUBHAA TOCKa



Nudopmanuonnoe odecneyeHne 00ydeHHs

[lepeuenr pexkoMeHAYEeMBbIX Yy4yeOHbIX u3JaHulM, WHTepHeT-pecypcoB, AOMOJHUTEIbHON
JUTEpaTyphl

OcHOBHbBIE HCTOYHUKH:

Ne HanmenoBanue ABTOD N3 parenscTBO, rog
W3/IaHUS

OU 1 | Pusuka. Yuebuuk mist 10 k1. Msaxkumes I'.51. M.: IIpocBemenue, 2013.
byxosues b.b.
Corckuit H.-H.

OU 2 | duzuka. Yuebnuk mist 11 k1. Msikumes I'.4. M.: [Ipoceemienue, 2013.
byxosues b.b.

OU 3 | Xumus. 10 k. I"a6puensu O.C. M.: Ilpoceemienue, 2014.

On4 | Xumusa. 11 ki I'a6puensu O.C. M.: [Ipocsemienue, 2014.

OUN 5 | EcrecTBO3HaHME U OCHOBBI IlerpocoBa P.A., WznarensctBo «podar

DKOJIOTHH. I'onos B.II. u np. 2014.

OU 6 | OOmiasa 6uomorust Y4eOHHUK Koncrantunos B.M., | OULl «Axagemusi»; 2015
Peszanos A.l'.,
®aneesa E.O.

I[OHOJIHI/ITEJII)HLIG HCTOYHUKHU:

Ne 3marenscTBO, TONI
HaumenoBanue ABTOD
U3JIaHUS

JIN 1 | Konuenuuu cOBpeMEHHOTO lNopenos A,A. M.: BJIAJIOC, 2014 1.
€CTECTBO3HAHUSA: y4. IOCOOUE IS
BY30B

JAN 2 | KoHnenuusi COBpeEMEHHOTO ITox pen. CampiruHa | PoctoB H/ I, «MapT»,
€CTECTBO3HAHUA : y4. mocobue CIH. 2013 r.

JIN 3 | KoHuenuuu COBpEMEHHOTO ITox pen. B.H. M.: FOHUTU-TAHA,
€CTECTBO3HAHMUS: y4. IJIS BY30B JlaBpuHEHKO 2014r

JIN 4 | KoHuenuuu COBPEMEHHOTO Ceprees C.B., Crapsrit Ockon, OO0
€CTECTBO3HAHUS: Y4. TOCOOHe Cxuptname A.I' u «THT», 2013 r.




Ap.

JIN 5 | EcrectBo3nanue 10 ki1.- yued. mist ITon pen. M.: IIpocBenienue, 2014
001Ie00p. YUpeIKICHHIA Anexcammuoi N.JO. | 1.

JIN6 | EcrectBoznanue 11 k.- yued. mist ITon pen. M.: IIpocBemenue, 2013
o6m1eo0p. Yupexnenuit, U 1 Anexcammuoi N.JO. | 1.

JIN 7 | EcrectBo3nanue 11 k.- yueo. mist ITon pen. M.: IIpocBemenue, 2013
o0meo0p. Yupexaenuit, U 2 Anexcammuoit N.JO. | T

J 8 | ®usuka. 10 xi1.: YueOHUK AJis KacpsinoB B.A. M.: [Ipocsenienue, 2015.
00111e00pa30BaTeIbHBIX YICOHBIX
3aBeICHIH.

JN 9 | ®uzuka. 11 ki.: YueOHUK Ais Kacwsinos B.A. M: IIpocsemienue., 2015.
0011e00pa3oBaTeIbHBIX YI€OHBIX
3aBeICHUH

panG| Xumusgs gua  mkon W knaccoB | CaBmukuHa E.B., M.: [Ipocsemienue, 2014.

10 rymanutapaoro mnpoduns. 10, 11 | Jlorunosa I'.I1.

KIJI.

HNurtepuer-pecypcesi (U-P)

N

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

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

[DnexTpoHHbIH pecypc]:

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

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

[DnexkTponHsIii pecypce]: http://asip.ru

[DneKTpOHHBIH pecypc]:

http://ru.wikipedia.org/\\iki/BHpvC |9nekTpoHHBbIit

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

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