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Pabouas nporpamma yueOnoit mucuuriuiuibl ECTECTBO3HAHHUE nnsi cnenualibHOCTH
cpenHero npodeccuoHaIbHOTO 00pazoBanus rymanutapHoro npoduis: 51.02.01 «Hapoownoe
Xy002cecmeeHHoe meopuecmso (N0 8UOAM)».

[Iporpamma pa3paborana Ha ocHoBe TpeOoBanuit dI'OC cpennero oOuiero
o0pa3oBaHusl, IPEIBABIAEMBIX K CTPYKTYPE, COJIEPKAHUIO U pe3yIbTaTaM OCBOEHUS YUeOHOU
muciuIuinabl  «EcTecTBO3HaHME», B COOTBETCTBUM C PekoMeHmanusMu 10 OpraHu3alvu
MOJIy4eHHUs] CpeJHero oOiiero o0pa3oBaHUsT B TIpelneliax OCBOCHHSI 00pa30BaTeIbHBIX
porpamMm cpeaHero mnpodeccruoHanbHOTO 00Opa3oBaHMss Ha ©0a3e OCHOBHOIO OOIIEro
oOpazoBanust ¢ ydyetrom TtpeboBanuit ®I'OC CIIO u npodwuns mnomydaemoil npodeccuu
cpenHero mnpodeccuoHalbHOrO o0Opa3oBanus (mucbMo JlemapTraMeHTa TOCyAapCTBEHHOU
noJMTuku B cepe moaroroBku padouux kaapoB u IO MwunoOpnayku Poccum ot
17.03.2015 Ne 06-259).

Pabouas mnporpamma pa3pabOoTaHa Ha OCHOBE NPUMEPHON MPOrpamMMbI
o01eo0pa3zoBarebHON yueOHOM aucuuiuiuabl  «EcTtecTBo3Hanue» 11 mpodeccuoHaabHbIX
o0pa3oBaTeNbHBIX OpraHW3aIfii, PEKOMEHJOBAHHON (eaepalbHBIM TOCYAapCTBEHHBIM
aBTOHOMHBIM yupexaeHueMm «dDenepanbHblii MHCTUTYT pa3BUTHS oOpazoBanus» (DOI'AY
«®UPO») B KauecTBe MPUMEPHON MPOTrpaMMBbI JIJIsl peau3alii OCHOBHOM 00pa3oBaTeIbHOM
nporpamMmel CITIO Ha 6a3e ocHOBHOTO 0011Iero o0pa3zoBaHUsl C MOJIYUYEHUEM CPEIHEro O0IIEero
obpazoBanus (mpotokoa Ne 3 ot 21 wmroms 2015 r1.), a Takke € y4eTOM YTOYHCHHH,
o100pennbx Hayuno — metonuueckum copetoM LleHTpa npodeccnoHanbHOro 00pa3oBaHus u
cucteM kBamukanuu OI'AY «OUPO» IIpotokon Ne3 ot 25mas 2017 rona u mpumMepHOn
OCHOBHOW 00pa30BaTeIbHONW MPOrpaMMbl CpPETHEro o0Imero o0Opa3oBaHMs, 0100pEHHOM
pemienneM denepanbHOTO YIeOHO — METOJIMYECKOr0 00BhEAMHEHUS 110 0011IeMy 00pa30BaHHUIO
(mpotoxoit Ne 2/16-3 ot 28 utons 2016 roxa).

ConepxaHue MpPOTpaMMbl  pEaTM3yeTcsl B MPOIECCE OCBOCHHUS  O0yJarolnuMUCs
MpPOTpaMMBbl  TIOJATOTOBKH CHEIHAIUCTOB CPEAHETO C TOJYYEHHEM CpPEIHEro OOIIero
oOpazoBaHusi, pa3pabOTaHHON B COOTBETCTBUU C TpeboBanueM OI'OC.
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma  oOmieoOpazoBarensHON — ydueOHOUW — aucnuiuinHbl  «EcTecTBO3HAHME)»
npelHa3HayeHa s W3YYeHHUS €CTECTBO3HAHUS B TMPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHM3aIMsIX, peATU3YIONUX 00pa30BaTEIbHYI0 IPOrPaMMy CPEIHEro 001Iero oopa3oBaHus
B IIpe/iesiax OCBOEHUSI OCHOBHOM NpodeccHoHanbHOi oOpa3oBaTenbHOM mporpammel CIIO Ha
0a3e OCHOBHOIO 00111er0 00pa30BaHMsl, IPU MOATOTOBKE CIIELIUAIMCTOB CPEIHErO 3BEHA.

Copepxanne nporpammbl «EcTecTBO3HaHME» HAMpaBlIe€HO HA JTOCTHIXKEHUE CIETYIOIINX
neJe:

* OCBOGHHE 3HAHWUU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA M METOAaxX
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoJiee BaXXHBIMH HUJEIMU U JIOCTUKECHUSMU
€CTECTBO3HAHUS, OKa3aBIIUMU ONPEEIIONIEe BIUSHUE HA pa3BUTHE TEXHUKU U TEXHOJIOTUH;

* OBJIQJICHUE YMEHHUSIMHU TPUMEHSTH IMOJYYCHHBIC 3HAHUS JUIsl OOBSICHEHUS SBJICHHUM
OKPYXAIOIIEr0 MUpPa, BOCIPUATUS MHGOPMAIIMKN €CTECTBEHHO-HAYYHOI0 U MPo(dhecCUOHATBHO
3HAUYUMOTO COJICP)KaHMS; Pa3BUTHUE MHTEIUICKTYaIbHBIX, TBOPYECKUX CIIOCOOHOCTEH U
KPUTUYECKOTO MBIIUICHUSI B XOJIe MPOBEACHUS MPOCTEHMINX HUCCICAOBAHUM, aHaln3a
SIBJICHUM, BOCIIPUSITUSL U UHTEPIPETALUU €CTECTBEHHO-HAYYHON HH(MOpMAITUH;

* BOCTHTAaHHWE YOEXKICHHOCTH B BO3MOKHOCTH IIO3HAHWS 3aKOHHOW TIPUPOABI U
WCITOJTB30BAHUS JTOCTHIKEHUH €CTECTBEHHBIX HAYK JIJIST PA3BUTHS [MUBUIM3AIIAN M TTOBBITIICHUS
KadecTBa KU3HM,

* MMPUMCHCHHUE ECTECTBEHHO-HAYYHBIX 3HAHUN B MPO(ECCHOHATHHOU NEATEIHLHOCTH W
MOBCEHEBHON KW3HM Mg oOecrieyeHus: O€30MaCHOCTU KU3HEACSATENbHOCTH; TPaMOTHOIO
WCITOJTB30BAHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3JJ0POBBS, OKPYKAIOIICH CPEIbI.

B nporpammy BKIIIOYEHO colep)KaHHE, HamlpaBJIeHHOE Ha (QopMUpOBaHUE Y
oOy4Jaronuxcsi KOMIETEHIIUN, HEOOXOAUMBIX JJIsi KAYECTBEHHOT'O OCBOEHUSI 00pa30BaTEIbLHOM
nporpammbl CITIO Ha 6a3e 0OCHOBHOTO 001Iero 00pa3oBaHUs € MOJIYYEHUEM CPEIHEro 001Iero
o0pa3oBaHus 1O TPOrpaMMe TIOJITOTOBKHU CIEIUATIMCTOB CPEHETO 3BeHA!

OK 10. MHcnonws3oBarb YyMEHHS W 3HAHUS YYEOHBIX JUCHUIUIMH  (eaepalbHOTO
rocyJapCTBEHHOTO 00pa30BaTeIBLHOTO CTaHJapTa CpeaHero obmiero oOpa3oBaHHs B
PO EeCCUOHATIEHOM €SI TEIbHOCTH.

B T'AITIOY CIIO MO «I'ybepHCKHUI KOJUIEIXK» Ha €CTECTBO3HAHHUE IO CHENUATIBHOCTU
cpeaHero npodeccuoHaabHOrO oOpazoBaHus rymanutapHoro npoduis 51.02.01 «Hapognoe
XYJ0KECTBEHHOE TBOPYECTBO (110 BHIaM)» OTBOJUTCS /8 4acoB — 00sI3aTeIIbHAS ayIUTOpHAs
Harpyska. 3 aux 30 gacoB Ha pazgen «Dusuka», 24 yaca Ha pazgen «Xumus» U 24 gaca Ha
pazaen «buosorus». OcHOBY paboueil MporpaMMbl COCTaBIISIET COAEpKaHUE, COTJIACOBAaHHOE
c TpeboBaHUSMHU (eaepaTbHOTO KOMIIOHEHTAa TOCYIAapCTBEHHOTO CTaHAapTa CPEIHETo
(moyHOTO) 001IeTO 0Opa3oBaHus 6A30BOTO YPOBHS.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCITUTIJIAHBI

«ECTECTBO3HAHMUE»
EcrectBo3HaHne — Hayka O SBJICHMSIX H 3akoHax mpuponabl. CoOBpEMEHHOE
€CTEeCTBO3HAHME BKJIIOYAET MHOXKECTBO €CTECTBEHHO-HAy4YHBIX OTpaciie, W3 KOTOPBIX
HanOosiee BaXKHBIMHU SABJISIOTCS (pusnka, xuMmus U Ouosorus. OHO OXBaThIBAET HIMPOKUM



CHEKTP BOIIPOCOB O pa3HOOOPa3HBIX CBOMCTBaX OOBEKTOB MPHUPOMBI, KOTOPHIE MOXKHO
paccMaTpuBaTh Kak €IMHOE LEJIOE.

EcTecTBeHHO-HayuHble 3HAHMS, OCHOBAHHBIE HAa HUX TEXHOJOTUU (DOPMUPYIOT HOBBIM
oOpa3 ku3HU. BpICOKOOOpa3OBaHHBIM UYENOBEK HE MOXET JIUCTAHIIMPOBATHCA  OT
(byHIaMeHTaNbHBIX 3HAHUI 00 OKPY>KAIOIIEM MHUpE, HE PUCKYsS OKa3aThCs OCCIOMOIIHBIM B
npodeccuoHanbHOM nAeaTrenbHoCTH. JII000e MepcrneKTUBHOE HaIpaBlIeHUE JeSTEIbHOCTH
YeJIoBeKa MpsSMO WJIA KOCBEHHO CBS3aHO C HOBOM MaTepHabHOM 0a30i W HOBBIMHU
TEXHOJIOTHUSAMH, U 3HAHUE UX €CTECTBEHHO-HAYYHOM CYIIIHOCTH — 3aKOH ycIexa.

EcrecTtBo3HaHne —  HeEOTbEMJIEMAs  COCTABJISIOMIAS  KYJbTYpbL:  ONpEIEIss
MHUPOBO33pPEHUE YENIOBEKA, OHO MPOHMKAET M B T'YMaHUTApHYIO cepy, U B OOIIECTBEHHYIO
KU3Hb. PallMOHANBHBIA E€CTECTBEHHO-HAYYHBIM MeTo/A, CGhOPMHPOBABIIMNCS B paMKax
€CTECTBEHHBIX HayK, 0Opa3yeT eCTEeCTBEHHO-HAay4YHYI0 KapTHHY MHpa, HEKoe 0OpasHo-
¢dbunocodckoe 00001ICHNE HAYYHBIX 3HAHUH.

OCHOBY €CTECTBO3HAaHMs NPEICTaBIACT (PU3UKAa — HayKa O HPHUPOJAE, H3ydarolias
HanOoJjiee BaXKHbIC SIBICHMS, 3aKOHbI M CBOMCTBa MaTepuaipbHOro Mmupa. B  ¢usuke
YCTaHABJIMBAIOTCS YHUBEPCAJIBHBIE 3aKOHBI, CIPABEIJIMBOCTh KOTOPBIX MOATBEPKIAACTCS HE
TOJIBKO B 3€MHBIX YCIIOBUAX M B OKOJIO3€MHBIX IIPOCTPAHCTBAx, HO U BO Bcel Bceenennon. B
ATOM 3aKJIIOYaeTCs OJWH M3 CYIIECTBEHHBIX MPU3HAKOB (M3UKKA Kak (yHIaMEHTAIbHOU
Hayku. Pu3MKa 3aHUMAaEeT 0cO000€ MECTO CPEIHM E€CTECTBEHHBIX HAYK, IMO3TOMY €€ MPHUHSATO
CUUTATh JUIAEPOM €CTECTBO3HAHUA.

EcrecTBOo3HaHME Kak Hayka O SIBJICHHSIX M 3aKOHAX MPUPOJbI BKIOYAET TAKXKE ONHY W3
BAKHEMIINX OTPACIEN — XUMHIO.

XuMHsT — HayKa O BEIIEeCTBAaX, KX COCTaBE, CTPOCHUM, CBOMCTBAaX, MPOLECCAX
MIPEBPAILCHUS], UCIOJIb30BAHUM 3aKOHOB XMMHUHM B NPAKTHUUYECKON AESATEIBbHOCTU JIIOJIEH, B
CO3JIJaHUM HOBBIX MATEPUAJIOB.

buonorus — cocTtaBHas 4acTh €CTECTBO3HAHMS. DTO Hayka O >XMBOM mnpupone. OnHa
M3YyYaeT PACTUTENIbHbIN, )KUBOTHBI MHUP U YE€JIOBEKA, UCIOJb3Yysl KaK COOCTBEHHBIE METO/IbI,
TaK ¥ METOJbI IPYTUX HAYK. BHOJIOTHS BBIABISIET 3aKOHOMEPHOCTH, IPUCYIIINE )KU3HUA BO BCEX
€€ NPOSBICHUSX, B TOM 4Hclie OOMEH BEIIECTB, POCT, Pa3MHOKEHHUE, HACJIEIACTBEHHOCTD,
U3MEHYUBOCTb, DBOJIIOLUIO U 1IP.

B nmnpomecce peanuzanuu conepkaHusi yuyeOHOW JucuuiuinHbel «EcTecTBO3HaHME»
3HAYMMO H3ydeHue pasznena «Pusrka», KOTOPbIM BHOCUT CYLIECTBEHHBIM BKJIAJ B CHUCTEMY
3HaHUU 00 OKpYXarouleM MHUpe. DTOT pa3flen SBISAETCS CUCTEMOOOpa3yIOUIUM AJis APYTUX
pa3nenoB y4eOHOW JAMCHMIUIMHBI, IOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE
coJiepKaHusl KypCOB XUMHUHU U OMOJIOTUH.

[Ipy wu3ydyeHum yuyeOHOro MaTepualia IO XHUMHUM UM OHOJOTMU LEJIeco00pa3Ho
aKIICHTUPOBAaTh BHUMAaHUE OOYYAIONIMXCS Ha >KU3HEHHO BAXXHBIX OOBEKTaX NPHUPOABI U
opraHusMe 4eyoBeka. JTo ruzpocdepa, atmochepa u 6uochepa, KOTOpble paccCMaTPUBAIOTCSA
C TOYKH 3pEHHsI XMMHUYECKHUX COCTABOB M CBOWMCTB, UX 3HAYCHMS Ul JKU3HEICATEIBHOCTH



JIOAeH, 3TO coAep)KaHHMEe, OCBEUIAIOIIee pOJIb BAXKHEUIINX XHUMHUYECKUX DJJIEMEHTOB B
OpraHMU3ME YEJIOBEKA, BOIPOCHI OXPaHbl 3J0POBbs, NPOPUIAKTUKN 3a00I€BaHUA U BPEIHBIX
IPUBBIYEK, TIOCIEICTBUNA HM3MEHEHUs cpeAbl OOUTaHMWsS 4YeloBeKa [UIsl YelIOBEUYECKON
LUBUIM3ALIH.

3aMeTHOE MECTO B COJIEp:KaHUN yUYeOHON AUCIMILTMHBI 3aHUMaeT yueOHbIN MaTepua, He
TOJIBKO (POPMHUPYIOMIMI €CTECTBEHHO-HAYYHYIO KapTUHY MHpa y CTYIEHTOB, HO U
PacKpBIBAIOIINN MPAKTUUYECKOE 3HAYEHHE ECTECTBEHHO-HAYYHBIX 3HAHUH BO Bcex cdepax
KU3HH COBPEMEHHOI'O OOIIECTBA.

B nenom yweOHas aucuuiinHa «EcTecTBO3HAaHUEY, B COACPMKAHUM KOTOPOM BETyIIUM
KOMIIOHEHTOM SIBJISIFOTCS HAy4yHbl€ 3HAHUS W HAy4yHble METOJbl IO3HAHUS, IO3BOJISIET
chopMUpOBAaTh y OOYYarOIIMXCS ILEJOCTHYI0 €CTECTBEHHO-HAYyYHYIO KapTUHY MHpa,
npoOyIuTh Yy HHUX HMOLMOHAIBHO-IICHHOCTHOE OTHOUICHHE K HU3y4aeMOMYy MarepHuaiy,
TOTOBHOCTh K BBIOOPY [EHCTBUN ONpPEICICHHON HAMpaBICHHOCTH, YMEHHE KPUTHYECKH
OILICHWBATh CBOM U UY)KUE IEUCTBUS U TIOCTYTIKH.

HuTerpupoBanHoe cojepikaHWe Y4YeOHON MMCIUIUIMHBI TO3BOJISIET MPernoAaBaTelsiM
($U3HUKHN, XUMUU U OUOJIOTUU COBMECTHO OPraHU30BaTh U3yUYEHUE €CTECTBO3ZHAHMSI, UCIIONb3YS
MMEIOLIUECS YaCTHbIE METOUKHU IIPETIoAaBaHus PEAMETA.

N3yuyenne  oOmieoOpa3oBarenbHOW — yyeOHOM — aucuuIuiiHbl  «EcTecTBO3HaHUE»
3aBepIIaeTcad MOJIBEICHUEM HUTOroB B (opme audPepeHIHpOBaHHOTO 3a4eTa B paMKax
MIPOMEXKYTOUYHOM aTTECTAIH CTYICHTOB.

MECTO YYEBHOM JUCIHUIIJIMHBI B YYEBHOM IIJIAHE

VYyebnas qucruruinHa «EctecTBo3HaHUEY SBISETCS YIECOHBIM MPEIMETOM IO BHIOOPY U3
obsi3atennbHOM TIpeaMeTHor obnactn «EcrectBennbie Haykm»y DPI'OC cpemgnero ooO1iero
o0Opa3oBaHUs.

B npodeccuoHambHbIX o0pa3oBaTenbHbIX OpraHu3aIusIX, peaTN3yIONINX
0o0pa3oBaTeIbHYI0 MpPOrpaMMy CpeaHEro oOmiero oOpa3oBaHHs B IMpeaeiaax OCBOCHUS
MPOTrpamMMbl  TIOJATOTOBKH KBATM(DHUIIMPOBAHHBIX pa0OYMX CIIyXalux Ha 0a3e OCHOBHOTO
obOmero  oOpa3oBaHusi, ydeOHas  gucuuiUiiHa  «EcTecTBO3HaHWE»  M3ydaeTcss B
00111e00pa3oBaTeIbHOM ITUKIIE y4eOHOTO TUTaHA.

PE3YJIbTATBI OCBOEHUS YYEFHOHN U CHUILINHBI
OcBoeHue cojepaHusi yuyeOHOM muciuiuinHbl «EcTtecTBo3HaHME) oOecreunBaeT
JTOCTUKEHUE CTYJACHTAMHU CJICIYIOIIUX Pe3yJbTATOB:
JUYHOCHIHbBIX:
— YCTOMYMBBIM MHTEPEC K UCTOPUU U JTOCTHXKEHHSIM B 00JIACTH €CTECTBEHHBIX HayK,
YyBCTBO T'OPJIOCTH 32 POCCUMCKUE €CTECTBEHHBIE HAYKH;



— TOTOBHOCTh K TMPOJOJDKEHUIO OOpa3oBaHMs, MOBBIIICHUIO KBaIHU(PUKAIUU B
n30paHHOM MPOQPECCHOHATILHON NESITEIbHOCTU C HKCIOJb30BaHWEM 3HAHMM B 00JacTH
€CTECTBEHHBIX HAYK;

— 0OBEKTHUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHUMHA B 00JACTH €CTECTBEHHBIX
HayK JUIs 4eJIOBEKA U 00IIeCTBa, YMEHHE UCIIOIb30BATh TEXHOJIOTHUECKHUE TOCTUKEHUS B
oOnactu (pU3MKK, XUMUU, OMOJIOTHH JIJIsl TOBBIIIIEHUS] COOCTBEHHOTO MHTEIIEKTYalbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(HECCHOHATBHON eI TEIbHOCTH;

— YMEHHE NPOaHAIU3UPOBATh TEXHOI'€HHBIE MOCIEACTBUS ISl OKPYKAIOLIEH Cpebl,
OBITOBOI M MPOU3BOJICTBEHHOM JCSITEIBHOCTH YEJIOBEKA;

— TOTOBHOCTH CaMOCTOSITEIILHO JTOOBIBATH HOBBIE JIJIsi Ce0sl €CTECTBEHHO-HAYYHbBIC
3HAHMS C UCTIOJIB30BAHUEM JIJISl TOTO JIOCTYIHBIX KICTOYHUKOB MH(OpMaIuy;

— yMEHHUE YNOpaBIATb CBOEW I[IO3HABATEIBHOW JEATEIBHOCTBIO, MPOBOAMTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHUE BBICTpAUBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMAaHJE IO
pelIeHnto 00IIMX 3a7a4 B 00JIaCTH €CTECTBO3HAHUS;

* MemanpeomMemHublx:

— OBJIAJICHUE YMEHUSIMU U HAaBbIKAMH PA3JIMYHBIX BHUAOB IO3HABATEIBHOMN
NEATEIBHOCTH JUIsl U3yYEHHUsI PAa3HBIX CTOPOH OKPYKAIOIIETO ECTECTBEHHOTO MUPA;

— TIPUMEHEHHE OCHOBHBIX METOAOB TMO3HaHUS (HAOJIONEHMS, HAYYHOIO
AKCIIEPUMEHTA) ISl U3yUYEHHUsI Pa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA,
C KOTOPBIMH BO3HUKAET HEOOXOJUMOCTh CTAJIKUBATHCA B MPOPECCUOHAIBHOM cepe;

— YMEHHUE ONpPEACNIATh LENH U 3aJa4M JACSITeIIbHOCTH, BBIOMPATh CPEICTBA IS UX
JOCTUKEHUS HAa MPAKTHUKE;

— YMEHHE HCIOJIb30BaTh PA3JIMUYHbICE WCTOYHUKH [JI TOJYYEHUS €CTECTBEHHO-
Hay4YHOW MH(GOPMAIIMK U OIEHUBATh €€ JIOCTOBEPHOCTD /IS TOCTUKEHUS TTOCTABIICHHBIX
LieJel U 3a1a4;

* nPEOMEmHbBIX:

— copMHUPOBAHHOCTh MPEACTABICHUNA O IIEJIOCTHOW COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHE MHpA, NPUPOJAE KaK €IMHOW LEJIIOCTHOM CHUCTEME, B3aUMOCBSI3H
YeJI0BEKa, MPUPOJIbI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacITadax BeeneHHoi;

— BIIQJICHUE 3HAHUSMU O Han0oJiee BaKHBIX OTKPBITUAX M JOCTHKEHUSIX B 00JACTH
€CTECTBO3HAHMUSI, MOBIUABIINX HA 3BOJIIOLHUIO MPEJICTABICHUNA O NMPUPOJIE, HA PA3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

— chOpPMUPOBAHHOCTh YMEHHUSI TPUMEHATh ECTECTBEHHO-HAY4YHbIC 3HAHUSA IS
O0OBSCHEHUSI OKPY>KAIOUIUX SIBJICHUI, COXpaHEHUs 3I0pPOBbs, 0OecrieueHnst 0€30MacHOCTH
KUBHENIEATEIbHOCTH,  OEpEeXHOr0  OTHONIEHHMS K  HPUPOAE,  PalUOHAIBHOIO
MIPUPOIOTIOIH30BAHMSI, & TAK)KE BBITIOJIHEHHS POJIH TPAMOTHOTO TTOTPEOUTENS;

— c(hOpMUPOBAHHOCTH TIPEACTABICHUA O HAYYHOM METOJIE TO3HAHUS MPHUPOABI U
CpPEACTBAaxX H3Yy4YEHUS] MeramMupa, MakpoMuUpa U MHUKPOMHpA; BIIAJICHHE IpPUEMaAMU



€CTECTBEHHO-HAYYHBIX HAOJIIOACHUI, OMBITOB, UCCAEAOBAHUNA U OIIEHKH JOCTOBEPHOCTHU
MOJYYEHHBIX Pe3yJIbTaTOB;

— BIQJICHUE TIOHATHHHBIM ammaparoM €CTECTBEHHBIX HAyK, I103BOJIIOUIIM
MO3HAaBaTh MHp, YYacTBOBaTh B JIHUCKYCCHAX II0 €CTECTBEHHO-HAYYHBIM BOIPOCAM,
UCIIOJIb30BaTh Ppa3NMYHbIe HCTOYHUKKA HMH(DOpMAIMM A TMOATOTOBKH COOCTBEHHBIX
paboT, KPUTHUYECKH OTHOCUThCS K coobmenussMm CMU, coxaepxamum Hay4dHYIO
uH(pOpPMAIIHIO;

— c(pOpPMHUPOBAHHOCTh YMEHUN MMOHUMAaTh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO
3HAHUS JJIS1 KaXJI0TO YeJOBEeKa HE3aBHCHUMO OT €ro Mpo(ecCHOHATIbHOM NeATeNbHOCTH,
pa3nuyath (QakThl U OIIEHKH, CPaBHHBATh OICHOYHBIC BBIBOJABI, BUJIETh UX CBS3b C
KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEICICHHON CUCTEMO LIEHHOCTEH!.



COJIEPKAHUE YYEBFHOMN JUCIIUTIJINHBI
I'ymanutapublii npoguiib npodeccuoHaIbHOro odopasoBanus. CnenuajabHOCTH
CI1O

Pa3zgen 1. XUMUSA
OBIIIASA U HEOPTAHUYECKASA XUMUSA
Bsenenue

XuUMHUYECKasi KapTHUHA MUPA KaK COCTaBHAsl 4aCTh €CTECTBEHHO-HAYYHOM KApTHUHBI MHUpA.
Ponb XxvuMuM B )KU3HU COBPEMEHHOTO 00I1I€CTBA.

[IpuMeHeHre TOCTHXKEHU COBPEMEHHON XMMHUHM B T'yMaHUTapHOHU cdepe AesTeIbHOCTU
oO1recTna.

OCHOBHBIC IOHATHSA W 3aKOHbI XUMHH

[Ipeamer xumun. BemectBo. ATom. Monekyna. XUMUYECKU 3JIEMEHT U (POPMBI €ro
cyuiecTBOBaHM. IIpocTsie U ClI0KHBIE BEIECTBA.

OmpadsiceHue XUuMUYeckux Croicemos 8 NPouU3ee0eHUsIX Xy00HCeCmeeHHOU Tumepamypsl u
uckKyccmea.

JdemoHcTpanumn

HaGop Mozeneii aToMOB ¥ MOJIEKYII.

N3mepenue BeniectBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB U MOJIEKYII.

OTHOcCHTENBHBIE aTOMHAsA U MOJEKyJsipHas Maccel. KonndectBo BemectBa. [loctossHHas
ABoraapo. MossipHast macca. 3akoH ABoragpo. MoJisipHbIii 00bEM ra3oB.

KonnyecTBeHHbIE W3MEHEHHMS B XHMHUH KaK 4YacTHBIM ClIydall 3aKOHOB Iepexoja
KOJINYECTBEHHBIX HM3MEHEHUN B KauecTBeHHble. M.B.Jlomonocoeé — «nepeviii pycckuti
VHUGepcumemy.

NnmrocTpannu 3aKk0Ha COXpaHEHUsT MacChl BEIIECTBA.

Ilepuoanueckuii 3aK0H
u Ilepuoguyeckas cucrema xumudeckux diemenToB [{. U. MenjaeieeBa

OtkpsiTue llepnonnueckoro 3akoHa. Ilepuonnueckas cucreMa XUMMUYECKHX JIEMEHTOB
J. 1. Menneneena.

3nauenue [lepuoguueckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa it pa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOW KapTUHBI MUPA.

J. 1. Menoenees 06 obpazosanuu u 20cyoapcmeenHHol noaumuke.

JemoHcTpanus

Paznmuunbie ¢opmbl Ilepuognyeckodt cucTteMbl XuUMUYeckux oanemeHtoB [, U.
Menpeneena.

Ilpakmuueckue padboma.

MopenupoBanue Ileprogudeckoii TaOIUIIBI.



CTtpoeHue BemecTBa
KoBaneHntHas cBsi3b: HemnossipHass u nossipHas. MoHHas cBsi3b. KaTHOHBI M aHUOHBI.
Meraniuueckas cBsizb. BojiopoHas CBA3b.
JdeMoHcTpanus
OOpa3Iiel BEMIECTB M MATEPUAJIOB C PA3IMYHBIMK THUITAMH XUMUYECKON CBSI3H.

Boaa. PacTBopsl

Bona B mpupone, ObITy, TEXHHKE W Ha MNPOU3BOACTBE. PU3HUECKHE U XHUMHYECKUE
CBOMCTBa BOABI. OIpecHEHNE BOJBI. ATPETaTHBIE COCTOSIHUS BOJIBI U €€ NEPEXObI U3 OJJHOTO
arperaTHOro COCTOSIHUSA B IPYroe€.

JdeMoHcTpanus

@u3n4eCKre CBOMCTBA BOJIBI: IOBEPXHOCTHOE HATSHKEHNUE, CMAUYMBAHUE.

Xumuyeckue peakuuu. [IoHATHE O XUMUYECKON PEaKIUU. TUITBI XUMUYECKUX PEAKIIAN.
CKopocCTh peakuuu 1 (pakTopbl, OT KOTOPBIX OHA 3aBUCHT.

JdemoHcTpanus

XHUMHUYECKUE PEAKLIUN C BBIICICHUEM TEIUIOTHI.

IIpakTnueckue padora.

Pewrenue 3a1a4 Ha HaxX0XKAEHUE MAaCCOBOU JIOJIM PACTBOPEHHOT'O BEILIECTBA.

Heoprannyeckue coeuHeHUst

Knaccudpukauuss HeOpraHu4eCKUX COeJMHEHU W UX cBoiicTBa. OKCHbI, KUCIOTHI,
OCHOBAaHWUS, COJIU.

Ionsitue o ruaposuse cose. Cpeaa BOJIHBIX paCTBOPOB COJICH: KUCTasA, HEUTpaIbHas,
menoyHad. Bogopoassiii nokasarens pH pactsopa.

MeTtasibl. O61ue pu3nueckre 1 XMMUYECKUE CBOWCTBA METAIIIOB.

Hemeranabl. OOmas xapakTepUCTHKA TJIaBHBIX MOJATPYNI HEMETAJUIOB Ha TMpUMEpPE
rajoreHOB.

Baxnelmue CcOEIMHEHUS METAUNIOB M HEMETAUIOB B IPUPOAE M XO3AMCTBEHHOU
NEATEIbHOCTH YEJIOBEKA.

Memannwt u cniagwl kax xyooocecmeenuwviii mamepuan. CoeouHneHus Memaiios Kax
COCMABHASL YACMb CPeOCm8 U300pasumeibHo2o uckyccmsea. Hememannvl u ux coeounenus kax
COCMABHAS YACMb CPeOCm8 U300pa3UmenbH020 UCKYCCMEA.

JdemMoHcTpanuu

B3aumoneiicTBue MeTauioB ¢ HeMmeTaulamMu (IIMHKa C CepoM, aJIOMUHHUSI C HOJOM),
pacTBOpaMHU KUCJIOT U IIEJIOYEH.

I'openne metaiuioB (IIMHKa, XKeje3a, Maruus) B kuciaopoje. B3aumoaeiicTeue a3oTHOM U
KOHIUEHTPUPOBAHHOW CEPHOU KHUCJIOT C MEJIBIO.

BoccranoBuTenbHbIE CBOMCTBA METAJIIOB.

OPITAHUYECKASA XUMUA



Oprannuyeckue coeJMHEHUs

OcCHOBHBIC  TO0JIO)KEHMSI TEOPHM  CTPOCHHMS OPraHMYeCKHMX  COeIMHEHHIl.
MHuoroo6pa3ue oprannueckux coeauHenuil. [louarue nsomepunu.

Yraesogopoanl. IlpenensHble ©W  HENpENEibHbIE  yIUIEBOAOpOAbL.  Peaknus
nonuMepusaui. [IpupogHble KCTOYHHMKHM YIJIEBOJOPOJOB. YTJIEBOAOPOJbl KaK OCHOBA
MEXIYHApOAHOTO COTPYJHUYECTBA U BAXKHEUIIINI HCTOYHUK popMUpoBaHus Oromkera PO.

Kucaopoacoaepxkamme OpraHuvecKue BellecTBa. [IpeacraBurenu
KUCJIOPOJICOJIEPKAIMX OPTaHUYECKUX COCIVMHEHHW: METWUJIOBBIA M OSTHJIOBBIM CIUPTHI,
[IMLIEPUH, YKCYCHAsl KUcaoTa. JKuphbl Kak ClI0KHbIE 2PUPHI.

VYrieBoasl: TI0K03a, Kpaxmal, LeJUTrII03a.

A3oTcoaep:kaliue OpraHuvecKkue coeIMHEHUsl. AMUHBI, AMUHOKHUCIOTBHI, OCJIKH.
Crtpoenue u Ononorunyeckas QyHKIUs OSTKOB.

JlemoHCcTpanumn

[lomyyenue »STuieHa W €ro B3aUMOJECWCTBHE C PACTBOPOM II€pMaHraHaTa Kaws,
OpOMHOI BOJIOH.

KauecTBeHHas peakuus Ha TIIMLEPHUH.

[IBeTHBIE peakiuu OEIKOB.

Ilmacrmaccsl M BOJIOKHA. [loHsATHE O 1UIacTMaccax M XMMHMYECKMX BOJIOKHAX.
HatypanbHble, CHHTETHMYECKHME M HWCKYCCTBEHHbIE BOJOKHA. [IpuMeHeHHe MONIMMEpPOB B
MPUKJIATHOM U KJIIACCUYECKOM M300pa3uTeIbHOM UCKYCCTBE.

JlemoHCcTpanus

Pa3nuuHbie BUABI IJIACTMACC U BOJIOKOH.

XuMHS ¥ KU3Hb

XAMHSIT M OpraHu3M 4YeJOBEKa. XHMMHUYECKHE DJJEMEHThl B OpraHu3Me 4eJIOBEeKa.
Opranuueckre W HeopraHudeckue BemnlecTBa. (OCHOBHbIE JKM3HEHHO HEOOXOJIUMBIE
COEIMHEHMS: OENIKU, YTIIEBObI, )KUPbI, BATAMUHBI. YTJIEBOIbl — IJIaBHBIA UCTOYHUK SHEPTHU
opranusma. Ponib sxupoB B opranuszme. X0JIeCTEPUH U €ro POJib B 3I0POBBE YETOBEKA.

MuHepanbHble BEIIECTBAa B TPOAYKTaX NUTaHUs, NulIeBble 100aBku. COaTaHCUPOBAHHOE
MUTaHUE.

Xumuss B ObiTy. Boma. KadectBo Boabsl. Moromue u 4ucTAnmMe cpenacra. IlpaBuiia
6e30macHOM paboThI CO CPeACTBAMU OBITOBOM XUMHH.

Ponv xumuueckux snemenmog 6 dcusnu pacmenui. Yooopenus. Xumuueckue cpeocmea
3auumsl pacmeHull.

Ilpakmuueckaa padoma

O3HakomiIeHHE ¢ 00pa3laMu CpeICTB OBITOBOM XMMHH U JIEKAPCTBEHHBIX MPENapaTOB.

Pasznea 2. DUSUKA
BBenenue

®uznka — d¢yHIaMEHTAIbHAasT Hayka O mpupojie. EcTecTBeHHO-HAy4HBIH METOJ
MO3HAHMS, €r0 BO3MOYKHOCTH M TPAaHULBl NPUMEHUMOCTH. EIMHCTBO 3aKOHOB IPUPOABI U



coctaBa BemiecTBa Bo Bcenennoi. OTKpeITHS B (pU3MKE — OCHOBA MpoOrpecca B TEXHUKE U
TEXHOJIOTMH POU3BOJICTBA.

1. Mexanuka

Kunematuka. Mexanunueckoe nBmxeHue. Cucrema orcuera. Tpaektopusi nBrkeHus. [1yTh.
Ilepememienne. PaBHOMepHOEe mpsiMoiuHelHOE JBMKeHUE. CKOpocTh. (OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBJKEHHs. 3aKOH CJOXKEHHsI cKopocted. CpeaHssi CKOPOCTh MpHU
HEPAaBHOMEPHOM JIBHKEHHH. MTrHOBEHHas CKOPOCTb. PaBHOYCKOPEHHOE NPAMOJIMHENHOE
nBrkeHue. Yckopenue. CBOOOIHOE MajieHue Tel.

JAunamuka. Macca u cuna. B3aumopeicteue Ten. 3akoHbl AuHAMHUKUA. CHIIBI B MPUPOJE.
3aKOH BCEMUPHOTO TATOTEHUS.

3akoHbl coxpaHeHusi B MexaHuke. VMmynbc Tena. 3aKOH COXPaHEHHsS HWMITYJIbCA.
PeaktuBHOE JnBWXKEeHHME. MexaHnueckas pabota. MomHOcTh. MexaHuuyeckass SHEPrus.
Kunernueckas sneprusi. Kunernueckas sueprust u padota. [loreHuumanbHas sHEPrus.
Hemoncmpauuu

OTHOCHUTEIBHOCTh MEXaHUYECKOTO JABUKCHHUS.

Buapl MEXaHMYECKOTO IBUKCHUS.

NuepTHOCTH Tell.

3aBUCHUMOCTh YCKOPEHHS Tejla OT €ro MacChl M CHIIbI, JICHMCTBYIOIIEW HA Teslo. PaBeHCTBO U
ITPOTUBOIIOJIOKHOCTD HANPABJIEHUS CHJI JEUCTBUS U IPOTUBOAECHCTBHS. HeBecoMOCTb.
PeaktnBHOE NBMXEHUE, MOJEIb PAKETHI.

W3MeHeHune 3Hepruu Ipyu COBEPUIEHUHU padOTHI.

Ilpakmuueckue 3anamus.

- UccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS OT BEca Tela.
- 3yuenue 3aBUCUMOCTH meproia KoJieOaHUH HUTSHOTO (WU MPY>KUHHOTO) MasiTHUKA OT
JUTMHBI HUTH (WJIK MACChI Tpy3a).

2.0CHOBBI MOJIEKYJISIPHO# (PU3MKH ¥ TEPMOIUHAMHUKHU
Mounexkyasipuass ¢usuka. ATOMUCTHYECKAs TEOpHUs CTpOoeHUs BemlecTBa. HabOmrogenus u
ONBITHI, MOATBEPKIAOIIME ATOMHO-MOJIEKYJIIPHOE CTPOEHUE BElIecTBA. MacChl U pa3Mepsl
MoOJIeKyJl. TennoBoe IBMKEHHE 4acTull BemecTBa. bpoyHOBCKoe ABWkeHUE. MneanbHbli ras.
Temmepatypa Kak mepa CpelHEM KHUHETHYECKOW SHEPTHM YACTHIl. Y PaBHEHHE COCTOSHUSA
uaeanbHoro rasa. Mogens xuakocTU. [IOBEpXHOCTHOE HATSXKEHME U CMAdMBaHMUE.
Kpucrannmaeckue n amopHbIE BeIecTBa.
Tepmoannamuka. Buyrpennsisi sueprus. Pabora u Temioornada Kak CrocoObl M3MEHEHUS
BHYTPECHHEW JHeprud. IlepBbld 3aKOH TEPMOJMHAMHUKHU. TEIJIOBBIE MAIIMHBI W HX
MIPUMEHECHHUE.
Hemoncmpauuu
JIBv>keHne OpOYHOBCKUX YaCTHIL.



Hubdyzus.

SIBieHUst TOBEPXHOCTHOTO HATSHKEHUS M1 CMauUBaHUSI.
Kpucramisl, amopdHbie BelecTsa, KUAKOKPUCTALTUYECKUE TENa.
N3meHeHue BHYTpEHHEH SHEPTUH TEJ IIPU COBEPIICHUH PAOOTHI.
Ilpakmuueckue 3anamus.

- Onpenenenrie Maccbl aTOMOB M KOJIMYECTBA BEILIECTBA B TEJIE.

3. OCHOBBI YJIeKTPOAMHAMHUKHU
JdueKTpocTaTKa. B3anmoneiicTBrUE 3apsKEHHBIX TENl. DIEKTPUUYECKUI 3aps/l. 3aKOH
COXpaHEHMS IEKTPUUYECKOTO 3apsaa. 3akoH KynoHa. DIeKTpocTaTHuecKoe MoJie, €ro
OCHOBHBIE XaPAKTEPUCTUKH U CBSI3b MEXKY HUMH.
IHocTosinnblii TOK. [TocTOsSTHHBIN AnekTpuyeckuil Tok. Cuiia Toka, HanpsKEHUe,
ANEKTPUYECKOE COMPOTUBIICHHE. 3aKOH OMa ISl y4acTKa DIEKTPUYECKON LIETIH.
MarnuTHoe nmoJsie. MarouTHOE MOJIE U €T0 OCHOBHBIE XapaKTEPUCTUKU. [[ericTBHE
MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM. 3aKOH AMriepa. DJIEKTPOABUTATENb. SIBIEHNE
AJIEKTPOMArHUTHOW UHIAYKIIUU.
Jlemoncmpavyuu
DJeKTpU3aLus TEN.
B3anmonenicTBre 3apsKEHHBIX TEIL.
Harpesanue npoBOTHHKOB C TOKOM.
OmneiT Dpcrena.
B3anmonenicTBre MPOBOAHUKOB C TOKOM.
JlelicTBHE MarHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM.
PaGoTa snexkrpoaBuraress.
SIBIIeHME PIIEKTPOMArHUTHON UHIAYKIIUU.
Ilpakmuueckoe 3anamue.
- He npenycmotpeHo.

4. MexaHn4yeckne KoJ1e0aHUA ¥ BOJIHBI.
CBoOoanble koJiedanus. [lepruos, yactota u aMIiMTyna kojiebanuit. 'apmonnueckue

KoyicOaHusa. MexaHN4YeCKHE BOJIHBI U UX BU/BI. 3BYKOBBIG BOJIHBI. YHBTpaSBYKOBI)Ie BOJIHBI.

VYapTpa3ByK U €ro UCHOJIb30BAHUE B MEIUIIMHE U TEXHUKE.
DJIEKTPOMATHUTHBbIE KOJIe0aHUA M BOJIHBI. CBOOOIHBIC AJIEKTPOMATHUTHBIE KOJICOAHUSI.

KonebarenbHplil KOHTYP. DJIEKTPOMArHUTHOE MMOJIe. DJIEKTPOMArHUTHbIE BOJIHBI. CKOPOCTH

ANEKTPOMArHUTHBIX BOJIH.
CeeroBble BOJIHBI. Pa3BUTHE MPEICTABICHUN O PUPOAE CBETA. 3AKOHBI OTPAXKEHUS U
npenomieHus ceera. JInaspl. @opMyra TOHKON JIUH3HI.

Jemoncmpayuu

KonebGanust MaTeMaTUyeCKOTO U MPYKUHHOTO MAaTHUKOB.



PaboTa snexrporeneparopa.
N3iydyeHue u npueM 3IeKTPOMArHUTHBIX BOJIH.
Pannocss3s.
Pasnoxxenue 6enoro caera.
OnTuyeckre mprudOpBHI.
Ilpakmuueckue 3anamus.
- He npenycmotpeno.

5. JjeMeHTbI KBAHTOBOH (PM3UKH
KBanrtoBble cBoiicTBa cBera. KBantoBas rumnores3a [Inanka. ®oTosieKTpuuecKuii
addext. Puszuka aroma. Mojenu crpoenus aroma. OnbiT Pesepdopaa.
du3uKa aTOMHOI0 A/APa M 3JeMeHTapHbIX 4YacTull. CoCTaB M CTPOCHHE AaTOMHOTO Spa.
PannoaktuBHOCTH. PagnoakTUBHBIE U3TyUYEHUS U UX BO3JICUCTBUE HA KUBBIC OPTaHU3MBI.
Hemoncmpauuu
DOTOAIEMEHT.
N3nydenue nazepa.
JInHeiyaThIe CIIEKTPHI Pa3IMUYHbIX BEIIECTB.
CYeTYrK MOHU3UPYIOIINUX U3TyYCHUM.
Bcenennas u ee 3BOIIOLUS
Ctpoenue u passutue BeeneHHoi.
Mogens pacmmpstonieics BeeneHHou.
[Tpoucxoxnenne COIHEYHON CUCTEMBI.
CoBpeMeHHas (puznyeckasi KapTHHA MHpA.
Ilpakmuueckue 3anamus.
- He mpexycmotpeHo.



Pa3znea 3. BUOJIOT'USI
buos10rusi — COBOKYNHOCTH HAYK 0 KMBOW Npupoje.
MeToabl HAYYHOT0 O3HAHKUSA B OMOJI0THH

KuBas mpupoga Kak OOBEKT H3y4yeHUs Ouonoruu. MeTonbl MCCIENOBAHUS KUBOM
npuponbl B Ouonorun. OmpeseneHue XU3HU (C TPUBICUCHHEM MaTepuana M3 pas/eioB
(GU3HMKY U XUMHUH). YPOBHU OPTaHU3AINH KU3HU.

JlemoHCcTpanun

YPOBHM OpraHu3aluy KU3HH.

MeTonbl O3HaHUS KUBON IPUPOJIBI.

Kierka

Hctopusa wmsyueHnss knetku. OCHOBHBIE TOJOKEHUS KIETOYHOM Teopuu. Kietka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAS (2JIEMEHTapHas1) €AMHUIIA KU3HHU.

Crpoenne kieTku. IIpokapuoTel M 3YKapHOThl — HU3IIME W BBICIIME KJIETOYHBIE
opranu3Mbl. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI KJIETKM »yKapuoT. Kilerounoe sapo.
OyHKIMS sg]pa: XpaHEHHWE, BOCIIPOM3BEICHHE U Iepelada HacJeJACTBEHHOM HH(OpMalui,
PEryJILns XUMUYECKONH aKTUBHOCTH KIETKU. CTpyKTypa U (yHKIUU XPOMOCOM. AyTOCOMBI U
ITOJIOBBIE XPOMOCOMBL.

buonorndyeckoe 3HaYeHHME XUMHUYECKMX DJJEMEHTOB. Heoprannueckue BemecTBa B
COCTaBe€ KJIETKU. PO BOJIBI KaK paCTBOPUTENS U OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEU CPEbI
OpraHu3MOB. YTJIEBOJAbl U JUNUABI B KieTke. CTpykrypa u Ouosiormueckue QpyHkuuu 20
6enkoB. CTpoeHre HyKJICOTUIOB U CTpyKTypa nonunykineotuausix neneid [JJHK u PHK, ATO®.

Bupycet u Oaktepuodaru. HekneTtouHoe cTpoeHHE, >KU3HEHHBIA IUKI H  €rO
3aBHCHUMOCTh OT KJIETOYHBbIX (opMm »xu3HH. Bupycsl — B030yauTenun HHEOEKIMOHHBIX
3a0oseBaHui; MOHATHE 00 OHKOBUpYcax. Bupyc ummynoaeduiura yenoseka (BHUY).

JlemoHCcTpanumn

CtpoeHue MoJeKyIbl OelnKa.

Crpoenne momnekyinl JIHK.

CtpoeHue KIETKH.

CtpoeHue KIETOK MPOKAPUOT U 3YKapHUOT.

CrpoeHue Bupyca.

IIpakTHyeckue 3aHATHS

CpaBHeHHE CTPOEHUS KIETOK PACTEHUN U )KUBOTHBIX.

Opranmnsm
Opranusm — egauHoe 1enoe. MHOrooopasme opraHm3MoB.
OOMeH BeIIeCTBOM W HPHEpPrHeil ¢ OKpyXkaroliel cpenoil kak HeoOXOJUMOE YCIOBHUE
CYIIIECTBOBAHUS KUBBIX CUCTEM.



CrmocoOHOCTh K CaMOBOCTIPOM3BEICHUIO — OJIHA W3 OCHOBHBIX OCOOCHHOCTEU >KHUBBIX
OpraHu3MoB. [leneHue KJIETKH — OCHOBA POCTa, PA3BUTHUS U Pa3MHOKEHHUS OPraHU3MOB.
becnonoe pazmHoxkenue. [1onoBoii mpoiecc U mojioBoe pazMHOkeHHe. OIMI010TBOPEHHE, ETO
OMOJIOTUYECKOE 3HAYCHUE.

[TonsitTue 00 wWHAWBHUIyabHOM (OHTOTE€HE3), SMOpPHOHAIBHOM (dPMOpHOTEHE3) U
MMOCTAIMOPHUOHABPHOM pa3BUTHU. WHAMBUIyalbHOE PA3BUTHE YEJIOBEKA W €T0 BO3MOKHBIC
HapyIICHUS.

OOmme mpencTaBleHUs O HACIEACTBEHHOCTH © W3MEHUYMBOCTU. [ eHeTmdeckas
TEPMHUHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacimenoBanne MpuU3HAKOB y
yenoBeka. [lomoBele xpomocombl. CHEMIEHHOE C MOJIOM HaclenoBaHue. HacimencTtBeHHbIE
00JIe3HH YeNloBeKa, UX MpUUYMHBI U npoduiakTuka. COBpeMeHHbIE MPEACTaBICHUS O T'eHE U
TE€HOME.

['eneTnueckue 3akOHOMEPHOCTH U3MEHUUBOCTH. Kiaccudukainus GopmM M3MEHYHUBOCTH.
Bnusinue MyTareHOB Ha OpraHU3M 4Y€JIOBEKa.

[IpenMer, 3amaum W METONBI CeNEKIUMU. ['eHeTHueckue 3aKOHOMEPHOCTU CEJICKIUU.
VYyenue H.W. BaBusoBa o nieHTpax MHOrooOpas3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHI.
buotexHomnorus, ee JOCTHKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

JdemoHcTpanumn

OOMEH BENIECTB U MPEBPAILCHUS SHEPTUH B KIIETKE.

JleneHnue KIeTKu (MUTO3, MEi103).

Cnioco0b1 6ecoa0ro pa3sMHOKEHHUS.

OnnoA0TBOpEHHE Y PACTEHUM U )KUBOTHBIX.

MyTranumu.

MoaudukanonHas U3MEHYUBOCTb.

[leHTpBI MHOTOOOPA3Us U IPOUCXOKIEHUS KYIbTYPHBIX PACTCHUH.

HckyccTBeHHBIN OTOOD.

HccaenoBanus B 001acTH OMOTEXHOIOTUH.

IIpakTHUyeckue 3aHATHS

Perienue ayeMeHTapHBIX T€HETUUECKUX 3a]1a4.

AHaM3 M OIEHKAa JTUYECKUX AacClEKTOB pPa3BUTHUS HEKOTOPBIX MCCIEAOBAaHUN B
OMOTEXHOJIOTHH.

Bun

OBOJIIONIMOHHASA TEOpUs W €€ pojib B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4qHOUM KapTuHbI Mupa. Bus, ero kputepuu. [lomymsuus kak CTpyKTypHas €JMHULIA BUIA U
somonuu. Cunrernueckass teopust sBomonuu (CTD). JIBuKyliue CUiIbl SBONIOLUUA B
coorBeTcTBHM ¢ CTO.

PesynpTaTel 3Bomonuu. CoxpaHeHre MHOT000Opa3vs BHIAOB KaK OCHOBAa YCTONYHBOTO
pazButus Ouocheprl. [lpuumHBl BBIMHpAHWS BHJIOB. bBHOJOTHYECKHUH TIpOrpecc W
OMOJIOTHYECKHI perpecc.



['MnoTe3bl MPOUCXOXKIEHUS >KU3HU. Y CIOKHEHUE >KUBBIX OPraHU3MOB Ha 3emiie B
MPOLECCE HBOIIONMU. AHTPOMNOT€HE3 M €ro 3aKOHOMEpPHOCTH. JlokazaTenbCcTBa pPOACTBA
YeJoBeKa C MJICKOMUTAIONIUMUA JKMBOTHBIMHU. OKOJOTHYECKHE (DaKTOphl aHTPOIOTEeHE3a:
YCIO0XKHEHHE TOMYJALMOHHON CTPYKTYphl BHAA, U3TOTOBJICHUE OPYIHUM TpyAa, MEPeXoJ OT
pacTUTENBPHOTO K CMENIAHHOMY THIy NWTAaHUSA, WCNOJb30BaHUE OrHs. [losBieHue
MBICIIUTEILHON JAEATEIIBHOCTA W WICHOPA3JACIbHON peud. [IpOoMCXOXKICHHE YeIOBEYECKUX
pac.

JlemoHCcTpanun

Kputepun Bua.

[Tonynamusa — CTpyKTypHasi €AMHUIA BUIA, €AMHUIA SBOJIIOIIUAH.

Bo3HukHOBEHHE 1 MHOTOOOpa3ne MPUCIIOCO0ICHUH y OPraHu3MOB.

Penkue u ucuesaroniye BUIbI.

JIBHKyIME CHJIbI aHTPOIIOTEHE3a.

[IponcxoxieHnE YET0BEKAa U YEJIOBEYECKUX pac.

IIpakTHyeckue 3aHATHS

AHau3 U OIIEHKa Pa3JIMYHBIX TUIOTE3 MPOUCXOKICHUS )KU3HU NUETTOBEKA

IKOCUCTEMBbI

[IpeameTr W 3amayM SKOJOTHHU: ydeHHE OO0 DKOJOTHYECKHX (hakTopax, ydeHHE O
coo0lIecTBaX OPraHU3MOB, YyueHue o ouocdepe.

Oxosiornyeckue  (akTopbl, OCOOEHHOCTM WX  BO3JCUCTBUSA.  DKOJOTHYECKas
xapakTepuctrka Buaa. [lonarre 06 skojormdeckux cucremax. llenn mutanus, Tpodudeckue
ypoBHH. broreorieHo3 kak 3KocucTema.

buocdepa — rnobansHas skocucrema. Yuenue B. 1. Bepnaackoro o 6mocdepe. Pomb
KUBBIX OpraHm3MoB B Ouocdepe. buomacca. buomormueckuit KpyroBopor (Ha mpuMepe
KpyroBoporta yriepojsia). OCHOBHBIC HAaNpaBlIeHUsS BO3JCUCTBHUS 4YellOBeKa Ha Ouocdepy.
TpancopManust €CTECTBEHHBIX 3KOJOTHUECKHX cHCTeM. OCOOCHHOCTH arpo’KOCHCTEM
(arpo1eHo30B).

JlemoHCcTpanumn

Dkosornueckue pakTopbl U UX BIUSHUE Ha OPTaHU3MBI.

MexBUI0BbIE OTHOIICHHUS: TAPA3UTHU3M, XUIIIHUYECTBO, KOHKYPEHITUS, CAMOHO3.

SpycHOCTB pacTUTENHEHOTO COOOIIECTRA.

KpyroBoport yriepona B 6uocdepe. 3anoBeTHUKU U 3aKa3HUKH Poccun.

IIpakTnyeckune 3aHATHS

CocraBneHue cxem nepeadyu BEIeCTB U SHEPrUH (LIeTeid MUTaHUs).

CpaBHHTENIbHAS XapaKTEPUCTHKA TIPUPOIHBIX SKOCHCTEM U arpodKOCHCTEM CBOCH
MECTHOCTH.



HNPUMEPHBIE TEMbBbI PE®OEPATOB (1OKJIAJOB), UHINBU Y AJIBHbBIX
INPOEKTOB

* Marepus, Gopmbl ee ABUKEHUS U CYIIECTBOBAHMS.

* [IepBbIii pycckui akaaeMuk M. B. JIoMoHOCOB.

* lckyccTBO M ponecc Mo3HaHuUs.

» Ou3nKa U My3bIKaIbHOE UCKYCCTBO.

* [[BeTOMYy3BIKA.

* ®du3nKa B COBPEMEHHOM LIUPKE.

* @uU3NYECKUE METOJbl UCCICAOBAHUS NaMATHUKOB HWCTOPUH, apPXUTEKTYpPhl U
POU3BENCHUIN UCKYCCTBA.

* HayyHo-TexHUYeCKuii MPOrpecc v MpoOIeMbI IKOJIOTHH.

* brOTEeXHOIOrUs U TeHHAast MHXKEHepus: — TexHoaornu XXI Beka.

* HanotexHONOTHS KaK MPUOPUTETHOE HAIIPABICHUE PA3BUTUS HAyKH U ITPOU3BOJICTBA B
Poccutickon ®enepanun.

* OxpaHa OKpY’KAIOILIEH CPeAbl OT XUMUYECKOTO 3arpsi3HEHUS.

* PacTBOpBI BOKpYT Hac.

* YcTpaHeHue )KECTKOCTH BOJIbI Ha POMBILIJIEHHBIX TPEANPUATHSIX.

* McTopust BOSBHUKHOBEHUS U PA3BUTHS OPTaHUYECKON XUMUMU.

* YTJIEBOABI U UX POJIb B KUBOU IPUPOJIE.

* J)Kupbl Kak NPOAYKT MUTAHUSI 1 XUMUYECKOE CBHIPHE.

* HexBaTka MNpoIOBOJILCTBUSL KaK TIJIOOAJTbHAsI MpoOsieMa YeIoBeYeCTBA M IYTU €€
peleHus.

» CpencTBa rUrMEHbl HA OCHOBE KUCIOPOACOAEPKAIMX OPTAaHUYECKUX COEAMHEHUH.

* CHUHTETUYECKHE MOIOIIIME CPEICTBA: IOCTOMHCTBA U HEIOCTATKH.

* JlepumuT Oenka B MUIIEBBIX MPOIYKTAaX W €ro IMPEOJIOJICHHE B pamMKax TJI00AIbHON
IIPOJOBOJILCTBEHHOM ITPOTrPAMMBI.

* B. W. Bepnanckuii u ero yuenue o 6uocdepe.

* McTopus u pa3BUTHE 3HAHUM O KIIETKE.

* Okpyxaromas 4ejJoBeKa cpela U €€ KOMIIOHEHTBI: Pa3JIMYHbIE B3IVISABI HA OIHY
npo0iemy.

* [lonmynsanms kak euHALIAa OMOJIOTUUECKOM DBOITFOIINH.

* [Tomyssius Kak 3KOJIOTHYECKas €AMHMIIA.

* CoBpeMEeHHbIE B3TJIs1bl HA OMOJIOTUYECKYIO 3BOJIOLUIO.

* CoBpEMEHHBIE B3IJISbl HA MPOUCXOKACHUE YETOBEKA: CTOJIKHOBEHUE MHEHU.

* COBpEMEHHBIE METO/IBI UCCIEAOBAHUS KIIETKH.

* Cpenpbl OOMTaHUs OPraHW3MOB: IPUUMHBI pa3HOOOpa3usl.

TEMATHYECKOE IINTAHUPOBAHUE



HanmeHnoBaHue pasaciia

KomnnuecTBo yacoB

MakKkCumMajib- CaMOCTOsA- 06H33TGHLH3H ayaAuTOpHasA
Has TCJIbHasA y'-IC6Ha$I Harpyska, B T.4.:
yaeOHas yaeOHas BCETO 3aHs- nab. u mpax.
Harpyska pabota Al 3aHATUN
Pasznea 1. Xumus 36 12 24 3
BBenenne 1
Tema 1.1. O01masi 1 Heopranmyeckast 15 5 10 2
XHUMHUSA
Tema 1.1.1. OcHOBHBEIC HOHATHS U 3aKOHBI
XAMHUA
Tema 1.1.2. [lepuoauueckuii 3aKOH U
[Teproandeckasi cucTeMa XUMUYIECKUX
anemenToB . 1. Menaeneepa
Tema 1.1.3. Ctpoenue BemecTa
Tema 1.1.4. Bona. PacTtBopsl
Tema 1.1.5. Xumuueckue peakuuu
Tema 1.1.6. Knmaccudukanms
HEOPTaHWYECKUX COSAMHCHUN U MX
CBOMCTBa
Tema 1.1.7. MeTaibl 1 HEMETAIIBI
Tema 1.2. Opranuueckas XuMus 12 4 8 -
Tema 1.2.1. OcHOBHBIE MIOHSATHS
OpPraHWYECKON XUMHUU U TEOPUS CTPOCHUS
OpraHUYECKUX COCIUHCHUM
Tema 1.2.2. YrneBoaoposl U UxX
MPUPOIHBIE HCTOUHUKH
Tema 1.2.3. Kucnopoaconepsxaiiue
OpraHMYECKHe COCTUHEHUS
Tema 1.2.4. Azotconepxaiue
oprannueckue coequHenus. [lonumepsl
Tema 1.3. Xumus 4 :Ku3Hb 8 3 5 1
Pasznea 2. ®uszuka 45 15 30 6
Tema 2.1. Mexannka 12 4 8 4
Tema 2.2. OCHOBBI MOJIEKYISIPHOM (hr3HKH 9 3 6 2
Y TCPMOJIMHAMUKH.
Tema 2.3. OCHOBBI 2JIEKTPOIMHAMUKHU. 9 3 6 -
Tema 2.4. KoneOGaHus 1 BOJHBL. 6 2 4 -
Tema 2.5. DnemMeHTbl KBAHTOBOM PU3UKH 6 2 4 -
Tema 2.6. Bcenennas 1 ee 3BOIIOINS 3 1 2 -
Pa3nen 3. buojorus 36 12 24 6
Tewma 3.1. buonorus — COBOKYITHOCTb 2 - 2 -

HayK 0 JKMBOW npupone. Meronsl




HAYYHOI'O INIO3HAHUS B ouonoruu

Tema 3.2. Kitetka 8 3 5 1
Tewma 3.3. Opranusm 11 4 7 2
Tema 3.4. Bun 7 3 4 1
Tema 3.5. DxocucTeMBI 6 2 4 2
JAuddepeHunpoBanHblii 3aueT 2 - 2 -
Hroro 117 39 78 15




XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTU CTYJAEHTOB

Coneprxanue XapaKkTepuCTUKa OCHOBHBIX BHJIOB JICATEILHOCTH CTYJICHTOB
oOydeHus (Ha ypoBHE y4EOHBIX JIEHCTBHIA)
OU3UKA
Beenenue Pa3BuTHe criocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYECKH

00OCHOBBIBATh CBOIO TOUKY 3pPEHUSI, BOCHPUHUMATD U aHATM3HPOBATH
MHEHHS COOECEeTHUKOB, IPU3HABAs IPABO JPYroro 4YeJoBeKa Ha HHOE
MHeHue. [IpuBeienne npuMepoB BIAMSIHUS OTKPBHITUH B (pu3HKe Ha
IIPOrpecc B TEXHUKE U TEXHOJIOTHU ITPOU3BOJCTBA

Mexanuka

Kunemartuka O3HaKOMJIEHHE CO CIIOCOOAMH OIMCAHMSI MEXaHUYECKOI0 IBIKEHHS,
OCHOBHOM 3aja4ueil MeXaHUKH.

I/I3yquHe OCHOBHBIX (1)I/ISI/I‘ICCKI/IX BCJIIMYNH KMHCMATUKMN: HCpCMeHICHI/IH,
CKOPOCTH, YCKOPEHHSI.

Hab6ronenre OTHOCUTENBHOCTH MEXAHHYECKOTO IBIDKEHUS.
DopMyIHpOBaHUE 3aKOHA CIIOKEHUS CKOPOCTEH.

HccnenoBanmne paBHOYCKOPEHHOTO IPSIMOJIMHEMHOTO ABHKEHUS (Ha
npuMepe CBOOOHOTO MaJACHUS TEJI) U PABHOMEPHOT'O JBH)KECHHUS TeJla 110
OKPYKHOCTH.

[Tonnmanue cMbIciia OCHOBHBIX (PM3UYECKUX BETUYHH, XapaKTEPU3YIOIINX
paBHOMepHOG JOBUXXCHUEC TCJIa I10 OKp}I)KHOCTI/I

JnHamuka [Tonnmanue cMpicia TakuxX GU3HMUECKUX MOJIENICH, KaKk MaTepruaibHas
TOYKa, HHEPIMAJIbHAS CUCTEMA OTCUETA.

N3mepenue macchl Tena pa3nudHbIMU criocobamu. M3Mepenue cui
B3aMMOJICVCTBHUS TeN. BpIunciieHne 3HaUeHUsl YCKOPEHUS TEI 110
M3BECTHBIM 3HAUYECHUSM JICUCTBYIOLINUX CUJI U MACC TeEJ.

YMeHue paznudarh CUTy TsDKeCTH U Bec Tena. OObsiCHEHNe U TPUBEICHNE
MPUMEPOB SIBJICHUS] HEBECOMOCTH.

[IpuMeHeHne OCHOBHBIX MOHATUHN, (HOPMYIT U 3aKOHOB TMHAMUKH K
peLIeHuIo 3a1a4

3aKOHEBI OObsicHEeHNEe PEaKTUBHOTO JIBM)KEHHSI HA OCHOBE 3aKOHA COXPaHEHUS
COXpaHEHUs B uMiynbca. [[puMeHenne 3akoHa COXpaHEeHHs] UMITYJIbCa JJIs BBIYMCICHUS
MEXaHUKE W3MEHEHUN CKOPOCTEH TeJ MpPH UX B3aUMOJIECUCTBUSX.

Beruucnienue paboThbl cuil U U3MEHEHUsI KWHETUYECKON SHEPTuM Tea.
Beluncnenne noTeHIUaIbHONW SHEPTUU TEJl B TPABUTALIMOHHOM II0JIE.
XapakTepucTrKa MPOU3BOIUTEILHOCTH MAIIMH U IBUTATENEH C
WCIIOJIb30BAHUEM ITOHATHSI MOLTHOCTH

OCHOBBI MOJIEKYJIAPHOH (PU3UKU U TEPMOJTUHAMUKU

MonexynsipHas dopMynupoBaHHE OCHOBHBIX MOJIOKEHUH MOJIEKYISIPHO- KUHETHYECKOM

¢u3nka TeopHH. BhImonHeHne SKCIepuMEHTOB, CITYKalIMX 000CHOBAHUEM
MOJIEKYJISIPHO-KMHETHYecKoi Teopun. Habmtonenue OpoyHOBCKOTO
JBOKEHUS U siBIeHUs Auddy3un.




Omnpenenenre mapaMeTpoOB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH Ha
OCHOBaHWU YpaBHEHMsI COCTOSIHUA UJIeabHOTro Tra3a. [IpencraBnenue B
Bujie rpaduka H30XOPHOT0, U300apHOT0 M U30TEPMHUUECKOTO MPOIECCOB.
Brrunciienue cpegHeil KHHETUYECKOM YHEPTUH TEIIIOBOTO JBHKEHUS
MOJIEKYJI IT0 U3BECTHOM TeMIepaType BEllecTBa.

N3Mepenne BiIaxHOCTH BO3AYX

TepmonuHaMuka | OKCIEPUMEHTAIbHOE UCCIENOBAHNE TEIUIOBBIX CBOMCTB BELLIECTBA.
Pacuer konuuecTBa TEMIOTH, HEOOXOAMMOIO AJIsl OCYILECTBICHUS
Ipolrecca IpeBpalieHus BeIEeCTBa U3 OJTHOIO arperaTHOro COCTOSIHUS B
JApyroe.

Pacuer n3meHeHus: BHyTpeHHEH SHEpTUU Tell, paboThl M EPEIaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUH IIEPBOI0 3aKOHA TEPMOJUHAMUKH.
OOBbsicHEHNE IPUHIMIIOB JI€HCTBUS TEIJIOBBIX MAIIUH

OCHOBEHI OJICKTPOJUHAMHUKHN

OnexkTpocTaThka | BeluncieHue cui B3auMOIEHCTBUS TOUEUHBIX AIEKTPUUYECKUX 3apsI0B.
Boruncnenue HanpsKEeHHOCTH U MOTEHIMANIA 3JIEKTPUUYECKOTO OIS
OJIHOTO U HECKOJIbKUX TOUEUHBIX 3apsJI0B.

N3mepenue pazHocTH noTeHIManoB. [IpuBeneHue npumepon
IIPOBOJHUKOB, TUAJIEKTPUKOB ¥ KOHJIEHCATOPOB.

HaGntoneHue siBieHUs 37€KTPOCTaTUUECKOW MHAYKIUH U SIBICHUS
MOJISIPU3ALIMY TUAJIEKTPUKA, HAXOJIAIIEr0Cs B 3JIEKTPUUYECKOM I10JIE.

[TocTostHHbIM TOK | 3MepeHne MOLHOCTH 3JieKTpuueckoro Toka. M3mepenue 3/1C u
BHYTPEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA.

COop U UCTIBITAHUE IEKTPUUECKUX LIETICH C Pa3IMYHBIM COSTUHEHUEM
MMPOBOJHUKOB, PACUET UX MapaMETPOB

MaruautHoe none | HaOuroieHne aeiicTBUS MAarHUTHOTO TIOJISl Ha MPOBOTHUK C TOKOM,
KapTUHOK MarHUTHBIX IOJIEH.

DopmyIMpOBAHUE ITPABUIIA JIEBOW PYKH JJIsI ONIPEICIICHHS HAIIPaBJICHUS
cuibl AMriepa. Berunciienne cuil, 1eMCTBYIOMMX Ha MPOBOJIHUK C TOKOM B
MarHMTHOM T0Jie, 00bSICHEHUE MPUHIUTIA IEHCTBUS ANEKTPOABUTATEINS.

HccnenoBanue sBiIeHUS IEKTPOMAarHUTHON MHTYKIIUU

Koebanug n BOJTHEI

Mexannueckue [IpuBeneHne npuMepoB KojiebaTeabHbIX ABMKeHUN. MccnenoBanue
KoJIeOaHUs ¥ BOJIHBI | 3aBUCMOCTH MEpro/ia KoJeOaHU MaTeMaTHYeCKOTr0 MasiTHUKA OT €ro
JUTMHBI, MACChl U AMIUIMTY bl KOJIEOaHUH.

Omnpenenenre ycKOpeHUs: CBOOOIHOTO Ma/IeHUs C TTOMOIIIBIO
MaTeMaTHYeCKOro MasiTHUKA.

Habmtonenue xonebanuii 3Byuariero tena. [IpuBenenue 3HaueHus
CKOPOCTH pacHpOCTpaHEHUs 3ByKa B Pa3IMYHBIX cpefax. Y MEHHE
OOBSCHATH UCIOIb30BAaHKE YIIbTPa3ByKa B MEIUIINHE

OnextpoMmaruuTHele | HaOmronenue ocumiuiorpaMM rapMOHHUYECKUX KOJIeOaHUN CHITBI TOKA B
KOJIeOAHHUS ¥ BOJIHBI | IIETIH.

OOBsicHEeHHE TPEeBpaleHHUs YHEPTUHU B HJI€AIbHOM KO0JIeOaTeIbHOM
KOHTYPpE.

N3ydenue ycrpoiicTBa U MpUHILIMIIA ASHCTBUS TpaHCcHopMaropa.




AHanu3 cxeMbl Iepeauu JIEKTPOIHEPTrUH Ha OOJIBIINE PACCTOSHUSI.
IIpuBeneHne npuMepoOB BUA0B PAIUOCBSI3U. 3HAKOMCTBO C YCTPOMCTBaMH,
BXOAAIIMMHU B CUCTEMY PAUOCBA3H.

OO6cyxneHrne 0COOCHHOCTEH pacIpOCTpaHEHUs PaTUOBOTH

CBeTOBBIC BOJHEI

[IpuMeHeHne Ha MPaKTUKE 3aKOHOB OTPAKCHHS U MPETOMIICHHS CBETA TIPH
pemeHuu 3anad. Habmronenue siBiieHust 1uppakiiuy U JUCTICPCUH CBETA.
YMeHHEe CTPOUTh H300paKEHUs TPEAMETOB, IaBacMbIe JTUH3aMH. Pacuer
OITHYECKOH CHIIBI TUH3BI

DneMeHTHl KBaHTOBOH (pr3HKH

KBanrtoBbie
CBOICTBA CBETA

Ha6monenue goroanekrpudeckoro s dekra. Pacuer MakcumanbHOM
KMHETHYECKOM SHEPTUH JISKTPOHOB TIpH GoTodrddexre

dusuka atoma

dopmynupoBanue noctysiaroB bopa. Habmoaenue nuHeiyaToro u
HEMPEPBIBHOTO CIIEKTPOB.

Pacyer 4acTOTHI U ATMHBI BOJIHBI HCITYCKa€MOT'0 CBETA MIPH MEePEXoe
aToMa M3 OJIHOTO CTAIlHOHAPHOTO COCTOSIHUS B ipyroe. OObscHeHHE
IIPUHLMIIA JEUCTBUSA Ja3epa

dus3nka aTOMHOTO
sapa u
3JIEMEHTapHBIX
YacTHI]

Habmronenune TpexoB anbda-gactuil B kamepe Bunbcona. Perucrpanus
SIIEPHBIX U3JIYYEHUM C IOMOILBIO cueTuyrka I eirepa.

Pacuer sHepruu cBsi3u aromHbIX saep. [loHnMaHne HEHHOCTH HAyYHOTO
MTO3HAHMS MUpPA HE BOOOIIIE /ISl YSJTOBEYECTBA B IIEJIOM, a JUISI KaXI0T0
00yuJaroIerocs JIMYHO, IEHHOCTH OBJIAJICHHUS METOI0M HAYYHOT'O
MTO3HAHUS JIJIS IOCTHDKCHUS ycIieXxa B JIFOOOM BHJIC TIPAKTHYCCKON
JIeITECILHOCTHU

BcesieHHas ¥ ee DBOJIOLIUA

Crpoenue u

OOBsicHEeHHe MOIeNIH pacIIupsroIieiics Beenennoit

pa3BUTHE
Bcenennoi
[Ipoucxoxnaenne | Habmronenue 3Be3n, JIynsl u mnaneT B Teneckon. Habmonenue
ComnaeuHon COJIHEYHBIX ITATEH C ITOMOIILIO TEIECKOIa
CHCTEMBI
XUMUA
Beenenne PackpriTre BKIIagja XUMUYECKOW KapTUHBI MUPa B €IUHYIO €CTECTBEHHO-
HAy4YHYIO KapTUHY MHpa. XapaKTepUCTUKA XUMHUHU KaK MPOU3BOIUTEILHOMN
CHJIBI OOIIIECTB
Baxueiimme YMeHue 1aTh OnpeiesicHUe U OTICPUPOBATH CIICTYIOIIMMHA XHMHUECKUMU
XAMHUYECKHE MOHATHSIMH: «BEIIECTBOY», «(XUMHUUYCCKUH DIIEMEHTY, «aTOM», «KMOJICKYJIa,
TIOHSTUS «OTHOCHUTEJIHHBIC aTOMHAsI U MOJICKYJIIPHAS. MaCChD», «HOH,

«@JUIOTPONUSA», «U30TOIBDY, «XUMHUUYECKas CBA3bY,
«AIEKTPOOTPULIATETLHOCTDY, «BaJIEHTHOCTBY», «CTENEHb OKUCICHUSY,
«MOJIbY, «MOJIIpHAsI Maccay, «MOJIIPHBIA 00beM Ta3000pa3HbIX BEIIECTBY,
«BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSD», «PaCTBOPHI»,
«QIEKTPOJIUT U HEITEKTPOIIUTY, «INEKTPOJIUTUUYECKAS TUCCOLIUALIUS,
«OKHCIIUTENb U BOCCTAHOBUTEIIbY, OKHCIIEHUE U BOCCTAHOBIICHUE,
«CKOPOCTh XMMHUYECKOH peaklnmny», «XUMUYECKOE PaBHOBECHEY,
«YTIEPOAHBIN CKENeT», «(PYHKIMOHANIbHAS TPYIINaY, KA30MEPUsD)




OCHOBHBIE 3aKOHBI
XUMHUU

®opMyNIHpPOBAHHUE 3aKOHOB COXPAHEHHUS MACCHI BELIECTB U MOCTOSIHCTBA
COCTaBa BEUIECTB. Y CTAHOBJICHUE MPUUUHHO-CIICICTBEHHOU CBSI3U MEXKY
COJIEp’)KaHUEM ITUX 3aKOHOB M HAITUCAaHUEM XUMUYECKHUX (HOPMYIT U
ypaBHEHUU. PackppiTiEe PU3NIECKOTO CMBICIIa CUMBOJIUKH
[Tepunoanueckoii TabauIBI XUMUUYECKHX d1eMeHToB J[. . MenaeneeBa
(HOMEpOB AIeMeHTa, epruoaa, IPYIIIb) U YCTAaHOBJICHUE TPUYMHHO-
CJIICICTBEHHOM CBSA3U MEXKY CTPOCHUEM aToMa M 3aKOHOMEPHOCTAMH
W3MEHEHUS CBOWCTB JIEMEHTOB M 00OpPa30BaHHBIX UMM BEIICCTB B
MEepUOIaxX U Tpynnax. XapakTepUuCTUKa JIEMEHTOB MaJIbIX IEPHOJIOB IO
ux noiyoxenuto B [lepuonnueckoit cucreme /. 1. Menneneesa

OcHOBHBIE TEOPUH
XUMHUU

YcraHOBIEHNE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT CTPOCHUS
aTOMOB O00Pa3yIOINX UX XUMUYECKUX 3JIEMEHTOB. XapaKTepUCTUKA
BAKHEUIIINX TUIIOB XUMHUYECKUX CBSI3€H U OTHOCUTEIBHOCTH ITOU
tunonoruu. OObsICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHMS KPUCTAJUINYECKUX peIIeTOK. DOopMynHpoBaHUE OCHOBHBIX
IIOJIOKEHUH TEOPUH IIEKTPOIUTUYECKOMN TUCCOLMALUN U XapAKTEPUCTUKA
B CBETE 3TON TEOPUH CBOMCTB OCHOBHBIX KJIAaCCOB HEOPIaHUUYECKUX
coegquHeHn. POpMyIMPOBaHNE OCHOBHBIX IIOJIOKEHUI TEOPUH
XMMHMYECKOTO CTPOCHMS OPraHUYECKUX COCIMHEHUHN U XapaKTEpUCTHKA B
CBETE ATOM TEOPUU CBOMCTB BAKHEHIIUX MPEICTABUTENIECH OCHOBHBIX
KJIACCOB OPraHMYECKUX COCTMHEHUMN

Baxxneiinie
BEIIECTBA U
MaTepUalIbl

XapakTeprucTUKa CTPOEHUSI aTOMOB M KPUCTAJJIOB U HAa TOW OCHOBE —
o0ImKX PU3MUECKUX U XUMUUECKUX CBOMCTB METAJIOB U HEMETAJLJIOB.
XapakTepucTHKa COCTaBa, CTPOEHUs, CBOMCTB, MOIy4YE€HUS U IPUMEHEHHE
BaXHEUIIMX HEMETAJUIOB. XapaKTepUCTUKA COCTaBa, CTPOCHUS U 00X
CBOMCTB BaJKHEHIIMX KJIACCOB HEOPraHMUYECKUX cOoequHEeHNH. Onucanue
COCTaBa M CBOMCTB BaXHEUIINX MPEICTABUTENIECH OPraHUYECKUX
COCIMHEHHI: METaHOJIa ¥ ATAHOJIa, CIIOKHBIX A(DHUPOB, JKUPOB, MBI,
KapOOHOBBIX KUCIOT (YKCYCHOM KHUCIOThI), MOHOCAXapUA0B (TJIIOKO3bI),
JucaxapuioB (caxaposbl), MojaucaxapuioB (Kpaxmasia U 1eUTI0I036l),
aMUHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CUHTETHUECKUX MOJIMMEPOB

XUMHUYECKUH SI3BIK
U CUMBOJIMKa

Hcnonb3oBanue B yueOHOH U pohecCHOHATLHOM 1€ TeNbHOCTH
XUMHYECKUX TEPMUHOB M CUMBOJIMKHM. Ha3bpIBaHNE N3yUYEHHBIX BELIECTB 110
TPUBUAIIBHON WJIN MEXyHAPOIHON HOMEHKIIATYpPE U OTPAXKEHHUE COCTaBa
3TUX COEIMHEHUH C MOMOUIBI0 XUMHUECKUX (opMmyi. OTpaxeHue
XUMHUYECKHX IIPOLECCOB € NOMOIIBIO YPAaBHEHUM XUMHUYECKUX PEAKIIUN

XUMUYECKUE OObsicHEHNE CYIIHOCTH XUMUYECKUX mporieccoB. Knaccuduxanus
peakuuu XMMHYECKUX PEAKIUH 10 Pa3JIMYHbIM IIPU3HAKAM
XUMUYECKU I BrinosiHeHNE XUMHUUYECKOTO IKCIIEPUMEHTA B IIOJTHOM COOTBETCTBUU C
DKCIIEPUMEHT MpaBWJIaMU TEXHUKH Oe3omacHocTu. Habmronenue, pukcupoBanue u
ONMCAaHUE PE3YJILTATOB MIPOBEICHHOI0 HKCIIEPUMEHTA
Xumuyeckas [TpoBeaeHne cCaMOCTOATEILHOTO MTOMCKA XUMUYECKON HH(OPMAITUH C
nHpopMmanus WCIIOJIb30BaHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,

KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB VHTepHETa); UCTIOIb30BaHUE




KOMITBIOTEPHBIX TEXHOJOTHH /11 00pabOTKHU U Mepeadyd XUMHUIECKOH
nH(OpMAIIUY U €€ TPEACTABICHUS B pa3IMYHbIX (hopMax

[TpoduisHoE 1
npodeccHoHaIbHO
3HAYNMOE
cofiep)KaHue

OOBsicHEeHHE XUMUYECKUX SABICHUN, IPOUCXOASIIINX B IPUPOIE, OBITY U Ha
npousBojcTBe. CoO0ieHHEe MPaBUIl HKOJIOTHUYECKH TPAMOTHOTO
IIOBEJICHUA B OKpYXkarouien cpene. OLeHKa BIUAHUS XUMUYECKOIO
3arpsI3HEHUS OKPY’KAIOLEH Cpeibl HA OPTaHN3M YeJIOBEKA U ApYyrue
JKUBBIE OpraHU3MBI.

Cobaroenue npasuii 6€30MacHOr0 00paIeHHs ¢ TOPIOYNMHU U
TOKCHUYHBIMH BeI[eCTBaMU, T1a00paTOpHBIM 00opynoBanueM. Kputuueckas
OLIEHKA JIOCTOBEPHOCTH XUMHUYECKOH MH(POpMALINH, TOCTYHAIOMIEH 13
pa3HbIX UCTOYHUKOB

BHOJIOI'UA

buonorus —
COBOKYIIHOCTb HayK
0 JKMBOM IIpUPOJIE.
MeTo1bl HayYHOTO
MO3HAHUS B
Oouosiorun

3HAKOMCTBO C 00bEKTaMH U3y4deHus Onosioruu. BeisiBinenue ponu
O6uosoruu B pOpMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MUPA U IPAKTUYECKOM 1€ATENbHOCTH JItOIeH

Knerka

3HAaKOMCTBO C KJIETOYHOM Teopuel cTpoeHus: opranu3mos. [lonyuyenue
IPEJCTABICHUS O POJIM OPraHUYECKUX U HEOPTaHMUECKUX BEIIECTB B
KJIETKe. 3HaHUE CTPOEHHsI KJIETOK 0 pe3yibTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM. Y MEHHE ONUCHIBATH MUKPOINpENapaThl KIETOK pacTeHU.
YMeHue cpaBHUBATh CTPOEHHUE KJIETOK PAaCTEHUI U dKUBOTHBIX 10 TOTOBBIM
MUKpoIpernaparam

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHHSI OPTaHU3MOB, CTaINI
OHTOT€HEe3a Ha NMPUMEpPE YeOBeKa. 3HAHUE TPUYHH, BHI3BIBAIOIINX
HApYLIECHUs B PA3BUTUU OPTaHU3MOB. Y MEHHE MOJIb30BATHCS
TEHETUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM, PEIIaTh MPOCTEUILINE
reHeTUYECKHE 3a1a49i. 3HaHUE 0COOECHHOCTEH HACIEACTBEHHON 1
HEHACJIeJICTBEHHOW M3MEHYMBOCTU U UX OMOJIOTHYECKON pOJIH B
SBOJTIOINH JKUBOTO

Bun

YMenmne AHAJIN3UPOBATh U OUCHUBATD PAa3JIMYHBIC T'MIIOTE3bI
MIPOUCXOXKACHUS KU3HU Ha 3emiie. Y MeHHe MPOBOUTH OlMcaHue ocolei
OJTHOT'O BU/a 0 Mop¢oJioruueckoMy kputeputo. Pazsutre ciocoOHoCTE
SICHO U TOYHO M3JIaraTh CBOM MBICIIH, IOTHUECKH OOOCHOBBIBATH CBOIO
TOUKY 3pEHUs], BOCIPUHUMATh M aHAJIM3UPOBAaTh MHEHUS COOECETHUKOB,
IIPU3HaBas IPaBo APYroro 4eloBeKa Ha MHOE MHEHUE. Y MEHUE
AOKa3bIBATh POACTBO YCJIOBCKA U MJICKOIIUTAOIINX, O6HIHOCTI> u
PaBEHCTBO YEJIOBEUECKUX Pac

DKOCUCTEMBI

3HaHNEe OCHOBHBIX DKOJIOTHYECKHIX CbaKTOpOB " UX BJIIMAHUA Ha
OpraHnu3MBblI. 3HaHNE OTIIMYNTEIIHFHBIX IMPHU3HAKOB UCKYCCTBCHHBIX
coob11ecTB — arposkocucreM. [lomydeHne npeacTaBIeHus O cXeme
IKOCUCTEMBI Ha TIpuMepe onochepbl. JleMoHCTpalus yMEHUs TOCTAaHOBKU
HeNnel AeaTeNbHOCTH, IIIaHUPOBAHUE COOCTBEHHOM ACATELHOCTH JUIS
JTOCTHKEHUS TOCTABIICHHBIX LIEJIeH, MPEABUICHUS BOZMOMXHBIX




PE3YIIbTATOB 3TUX NEHCTBUH, OpraHU3allii CAMOKOHTPOJIS M OIICHKU
MOJIYYEHHBIX pe3yiabTaToB. OO0ydueHrne cCOOII0ICHUIO TIPABIII TIOBEICHUS B
npupoie, 6epeKHOMY OTHOIIECHUIO K OMOJIOTUIECKHM 00bEKTaM
(pacTeHUsIM U )KUBOTHBIM U UX COOOILIECTBAM) U UX OXpaHe.




YUYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE TPOI'PAMMBI YYEBHOM JJUCIUTLJINHBI
«ECTECTBO3HAHUE»

OcBoenne mporpaMMbl yueOHOW AUCIUIUITMHBI «EcTecTBO3HAHME» Mpeamoaaraet
HaguYne B TpodeccHoHambHOW 00pa3oBaTEIbHOW OpTaHM3alldd, pPEeATH3YIONICH
oOpa3oBaTeNnbHyI0 TPOrPpaMMy CpeaHero obmero oOpa3oBaHMsI B TIpeaesiax OCBOCHUS
MpOTrpamMMbl TTOATOTOBKH CIEIIUATMCTOB CPEIHEro 3BeHAa Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHusl, y4eOHBIX KaOUHETOB MO (PU3MKE, XUMHUU, OUOJIOTHUH, B KOTOPBIX UMEETCA
BO3MOXHOCTh 00ecrneunTb CBOOOHBIN qocTyn B IHTepHET BO BpeMs yueOHOTO 3aHSATHUS
U B TIEPHO/]] BHEYYEOHOM JESITEIIBHOCTH O0YHArOITNXCS.

B cocraB kabuHeToB 1O (uU3MKE, XMUMHUH, OHUOJOTMH BXOJAT JabopaTtopuu C
a00paHTCKOM KOMHATOA.

[Tomemnennss kaOWHETOB (DM3UKWA, XHUMHH W OWOJIOTHH JIOJDKHBI YIOBJICTBOPSTH
TpeboBaHusiM CaHUTAPHO-IMUAEMUOTIOTHYECKUX MpaBuid U HopMmaTuBoB (CaunlluH 2.4.2
Ne 178-02) u ObITh OCHAIIEHBI THIOBBIM OOOPYJOBAaHMEM, YKa3aHHBIM B HACTOSIIHUX
TpeOOBaHUSAX, B TOM YHUCIE CIEHUATU3UPOBAHHON yueOHOW MeOeNlbl0 U CpejcTBaMu
OoOy4eHHs, JOCTATOYHBIMHM [IJIsl BBIMOJIHEHUS TpeOOBAaHUN K YPOBHIO IMOATOTOBKHU
o0yyarommxcs.

B kabuHerax AOMKHO OBITh MYJBTUMEIUMHOE O0OOpPYAOBaHUE, MOCPEIACTBOM
KOTOPOTO yYaCTHUKH 00Opa30BaTEILHOTO MPOIECcca MOTYT MPOCMATPUBATh BH3YaJTbHYIO
nHopmaIuio 1Mo GU3NKe, Co3AaBaTh MPE3CHTAIIUHN, BUACOMATEPUATIBI U T. TI.

B cocraB y4eOHO-METOIMYECKOTO W MaTePHAIBHO-TEXHHUYECKOTO OOecreyeHus
porpamMMbl Y4eOHOU AUCITUTUTHHBI « ECTECTBO3HAHUE» BXOJIAT:

* MHOTO(DYHKITMOHAIBHBIA KOMILIEKC MPEoaaBaTes;

* HarjsgHble MOCOOMS (KOMIUIEKTHI YYEOHBIX TaOMUIl, IUTAKATOB, MOPTPETHI
BBIJIAIONTUXCS YIEHBIX B 00JIACTH €CTECTBO3HAHMS U T. 11.);

* THPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIE TTOCOOMS;

* KOMIUIEKT JIEKTPOCHAOXKEHHS KAOMHETOB;

* TEXHUYECKUE CPEICTBA OOyUCHUS;

* JIEMOHCTpAllMOHHOE oOopymoBaHue (OOINEro Ha3HAYCHUS M TEMATHUYCCKHE
HaOOpHI);

 abopaTopHoe o0opynoBaHue (OOIIEro Ha3HAYCHUS U TeMaTUYECKHEe HaOOpHI, B
TOM 4YHCJE IS TOCTAHOBKH JIEMOHCTPAIIMOHHOTO M YYCHHYECKOTO HKCIIEPUMEHTA,
PEaKTHUBBI);

* CTaTUYECKHE, TUHAMUYECKHUE, JIEMOHCTPAIIMOHHBIE W pa3laTOYHBIC MOJIEIH,
BKJTFOYAsi HATYpaIbHbIE OOBEKTHI;

* BCTIOMOTaTeJIbHOE 000PY/I0BAHNUE;



* KOMIUICKT TEXHUYECKON JOKYMEHTAIlMM, B TOM YHCIIE MMAaclopTra Ha CpPeaCcTBa
00y4eHUsI, THCTPYKITUH T10 UX UCTOJIb30BAHHIO U TEXHUKE 0€30I1aCHOCTH;

* OuOIMOTEeYHBIN (HOHT.

B OuGmmoreunbiii GoHA BXOAAT Y4EOHUKH, YIEOHO-METOAMYECKHE KOMILIECKTHI
(YMK), of0ecneunBaromuye OCBOCHHE Y4eOHOW AucCIUIUIMHBI «EcTecTBO3HaHUEY,
PEKOMEHJIOBAaHHBIC WJIM JIOMYIICHHBIE I WCIOJIb30BAaHUS B TMPO(ECCHOHATHHBIX
0o0pa3oBaTeNbHBIX OPTaHHW3AIUAX, PEATM3YIOIMHUX O00pa30BaTEIbHYIO MPOTrpamMmy
cpeanero ooOuero oopazosanus B npeaenax ocoeHus [IIICC3 CIIO na 6a3e 0CHOBHOTO
o01ero oOpa3oBaHusI.

bubmoreunbiit GoHJ MOXKET OBITH JOMOJHEH (U3WYSCKUMHU JHIIUKIONCAUSIMU,
aTjacaMu, CJIOBapsSIMHM, CIPABOYHMKAMH 1O (PU3MKE, XUMHUM, OWUOJOTUM, HAYYHOH U
HAy4HO- TIOMYJISIPHON JTUTEPATYPON €CTECTBEHHO-HAYYHOTO COJICPKAHUSI.

B mporecce ocBoeHHsS MNporpaMMbl Y4eOHOW JUCHUIUIMHBI «ECTeCTBO3HAHUEY
CTYJICHTHI JO/HKHBI UIMETh BO3MOYKHOCTb JIOCTYTIA K 3JICKTPOHHBIM YICOHBIM MaTepraiam
10 €CTECTBO3HAHMIO, BKJItOUasi (PU3UKY, XUMUIO, OUOJIOTHUIO, UMEIOIITUMCSI B CBOOOTHOM
nocTyrne B cetd MIHTepHeT (2JIeKTPOHHBIM KHHUTaM, MPAaKTHKyMaM, TeCTaM, MaTepuaiam
EI'D u np.).
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s npenogaBartesiei

®enepanpHblil 3ak0H OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanum».

[Ipuka3z MunuctepctBa oOpazoBanusi U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKICHUH (PeAepaIbHOTO TOCYAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAAPTa CPEAHETO
(TIoJTHOT0) O0IIIETO 00PA30BAHMSY.

[Ipukaz MunucrepctBa obpazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnn u3MeHeHuil B [lpukaz MwunucrepcTBa oOpa3zoBaHus M Hayku Poccuiickoit
Oenepanuu ot 17.05.2012 Ne 413 “O06 yrBepxkaeHuu deaepaibHOro rocy1apcTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETO (MOTHOT0) 0011IeT0 00pa3oBaHuUs ».

[Tucemo [lemapTameHTa rocyJapCTBEHHOM MOJUTUKHU B cepe MOATOTOBKU pabOUnx
kagpoB u JIIIO MunuctepctBa obpazoBanus u Hayku PD ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1O OpraHU3AlMKM TIOJMYyYEHUsS] CpPEIHEro oO0Iero ooOpa3oBaHUS B
npenesax OCBOEHHS 00pa3oBaTENbHBIX IPOTPAMM CPEAHETO MPOQPECCHOHATBLHOTO
oOpazoBanusi Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUS C YYETOM TpeOOBaHUMU
benepaibHBIX  TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U  TOJydaeMou
npodeccuu WK CHEeIUaIbHOCTH CPEIHEr0 MPO(HECCHOHATBFHOTO 00pa30BaAHUS.

Camoitnenko I1.W. Teopus u Meromuka oOydeHus ¢usuke: yued. mocodOue st
npenoaasareinen ccy3os. — M., 2010.

Wnwun B.A., Kyapssues B.B. Vctopus u metononorust puzuku. — M., 2014.

INa6puensa O.C., JIvicoBa I'.I'. Xumus: KkHUTa )19 MperogaBaTess: yuel.-MeTo/I.
mocooue. — M., 2014.

buonorus: B 2 1. / mox pen. H. B. Spwsiruna. — M., 2007, 2010.

buosnorusi. PykoBoACTBO K MpakTUuecKuM 3aHATHAM / mon pena. B. B. MapkuHo#.
— M., 2010.
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