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NOSICHUTEJIbHA S 3AIIUCKA

[Tporpamma o611e06pazopaTe Lo y4eOHOH  IUCLUIUTHHEI OV /.06
EcrectBo3nanue npennaznauena AT H3YICHHUA €CTECTBO3HAHUS B TEXHHKYMe,
peansyomeM 00pasoBaTe/bHyO NporpaMmmy cpennero obmero o6pasoBanmus
B ITIpe/ie]laX OCBOCHHS OCHOBHOW MpOdeccHOHATbHO 00pa3oBartenbHOIM
nporpammer CIIO (OIIOII CITO) na 6aze OCHOBHOT'0 00I1ero 06pa3zoBanus
IIPH MIOJATOTOBKE CIIeLIHAIUCTOR cpennero 38eHa CIIO.

IIporpamma paspaGorana Ha ocHoge TpeGoBannii OI'OC cpennero
obwero o6pasoBanus, MPCABABIACMBIX K CTPYKTYpe, COAEPXKAHHIO MU
PE3yIbTATAM  OCBOCHHA Yy4eOGHOM AUCHUIUIHHE] «EcTecTBO3HaHME», B
COOTBETCTBHH ¢ PexomeHnanusMu 1mo oprammsanmu NONYYEHHs CpeIHEro
obmero o6pa3oBaHus B IIpEieIaX OCBOEHUSI 00pa30BaTEILHBIX IporpamMm
CpenHero mnpogeccHoHANIBHOrO obpa3oBaHusi Ha 6Gaze OCHOBHOIO obero
o0pa3oBanus ¢ yuerom TpeboBanuil  enepanbHbIX rOCYJIapCTBEHHBIX
00Opa3oBarenbHbIX CTAaHAApPTOB W MOJYy4YaeMOM CHEeNHATBHOCTH CpelHero
IPO(HECCHOHATIBHOTO 06pa3oBaHHms (mucemo Jlenapramenra roCy/TapCTBEHHOU
OTUTHKK B cdepe MOArOTOBKH paboumx Kanpos u JIIIO MuuoGpHayku
Poccun or 17.03.2015 Ne06-259), ¢ yuerom IIpumepHO#  oCcHOBHOI
o0pa3oBaTenbHOM NpOrpaMMBbl CpeHEro oOIero obpazoBanus, 0100peHHO
pelieHueM denepansHoro Y4eOHO-METOMYECKOT0 06beTHHEHHS o obmemy
00pa3oBaHMUIO (IPOTOKO OT 28 MIOHS 2016 1. Ne 2/16-3).

Coneprxanne nporpammer «EcrecTBo3HaHMey HaIpaBJIeHO Ha JOCTHXKEHHE
CIeAYIOIIUX LEJIEH;

¢ OCBOCHHE 3HaHW O COBPEMEHHOI CCTCCTBEHHO-HAaY4YHON KapTHHE MHpa

M METONaX eCTeCTBEHHBIX HAyK; 3HAKOMCTBO C HauGojee Ba)KHBIMH

HIEeIMH U JIOCTHXEHHUAMH €CTeCTBO3HAHUH, OKa3aBIIMMH

OTpEACsAIOIIee BIUSIHIE HA PAa3BUTHE TEXHUKH M TEXHOJIOTHIA;

® OBJA[ICHHe YMECHUAMHU IPUMEHSATH TI0JTyYeHHBIE 3HAHMS U1 00BSICHEHUS

ABNEHMH OKpYaloLlero Mupa, BOCIIPHUATUSA MHOOPMAIUH €CTEeCTBEHHO-

HayqHOro M TNpOQYECCHOHAIBHO 3HAYUMOLO COLEP)KaHHUs; pa3BUTHE

MHTC/UICKTYallbHbIX, TBOPYECKHX CIOCOOHOCTEH 1w KPHTHYECKOTO

MBILIICHHS. B XONe MPOBEIEHHUs MPOCTEMHIIIX MCCIIeTOBaHMH, aHalIn3a

ABJICHUH, BOCTIPUATUA U MHTEPIIPETALNH  €CTECTBEHHO-HAYYHOI

HHOOpMaIHH;

¢ BOCIHTaHHe YOEKIEHHOCTH B BO3MOKHOCTH IIO3HAHHUA 3aKOHHOW

MPHPOALI M HCMOJIB30BAHUS IOCTHXEHHH eCTecTBEHHbIX HayK Juis

Pa3BUTHS UMBUIIM3ALMH U TIOBBILICHHUS Ka4ecTBa KU3HH;

¢ TPHMCHEHHE €CTECTBEHHO-HAyYHBIX 3HAHMH B Npo(eCCHOHATBHOMN

ACATENBLHOCTH U TIOBCENTHEBHOMN XU3HU IS 0becredeHs 6e3onacuocTn

KUSHENCATCIIBHOCTH;  'PAMOTHOTO  HCIIOJB30BAHMS COBPEMEHHBIX

TEXHOJIOTHil; OXPaHBI 30POBBA, OKpYXaromei cpepl.

B mporpammy  Brmoueno COACpXaHHe,  HampaBJeHHOE Ha
(opmupoBanne y CIYACHTOB  KOMIETCHLWMH,  HEOOXOMMMBIX s
Ka4eCTBCHHOro ocBoenus OIIOII CIIO Ha 6ase OCHOBHOro o061ero
00pa3oBaHKs ¢ MoJydYeHHeM CpeaHero obmero o6pasoBanms; IpOrpamMmel




MOATOTOBKH CMELHANCTOB CPEIHEr0 3BeHa (ITTICC3) mo cneunansrocTy
43.02.15 TloBapckoe u KOHIHUTEPCKOe  feso,  yKpynHeHHas rpynna
crienanbrocreit 43.00.00 Cepsuc u TYPHU3M

OK 01. BeiGupars crnoco6e PCLICHUA 3a1a4 npodeccroHanbHON JeATeIbHOCTH,
HPUMEHUTENBHO K PA3THYHBIM KOHTEKCTAM

OK 02 Ocymecrsasts IOUCK, ~ aHalM3 W  HHTepNpeTanuIo HHpOpMaIuy,
HEOOXOAMMOIT U1 BBINONTHEHHS 3213y NpPO(ECCHOHATBHOM AeSTeNbHOCTH

OK 03 [lnanmposars u PCATU30BBIBATE  COOCTBEHHOE npodeccHoHanbHOE 1
JIMYHOCTHOE pa3BHUTHeE.

OK 04 PaGotats B komtektupe u KOMaHZE, 3Q(QeKTHBHO B3aMMOIEHCTBOBATE v
KOJIIEramu, pyKOBOJICTBOM, KIHEeHTaMu

OK 05 Ocymecreusrs YCTHYIO M  NHCBMEHHYIO KOMMYHUKalUMIO Ha
FOCYN4pCTBEHHOM A3BIKE C Y4ETOM OCOBEHHOCTE]] COLMATBHOTO M KYJNBTYPHOTO
KOHTEKCTa.

OK 06 [IposiBisaTs FPaXAaHCKO-NIATPHOTHYECKYIO MO3HIHIO, IEMOHCTPHPOBATH
OCO3HaHHOC IMOBEIEHHE HA OCHOBE TPaAUUMOHHBIX 00LIEYE/I0BEYECKIX LIEHHOCTEI,
NMPHHATH CTAHAPTHI AHTHKOPPY TUOHHOTO TOBE/ICHH.

OK 07 CoaeiicrBosaTs COXPAaHCHHIO OKpYKaromiell cpespi, pecypcocbepexennuio,
3pdeKTHBHO neiicTBOBATE B UPC3BBIYAHHBIX CHTYAIHSX.

OK 08 Hcnonssosars CpeacTea ¢usuyeckoii KYJIBTYpEl [UIA COXpaHEHHs W
YKPCIVICHUS  310pOBbS B mpowuecce NPOQECCHOHANBHON  JesTebHOCTH H
HOAEPIKAHHE HEOOXOAMMOTO ypOBHS (Bu3HuecKol MOArOTOBIEHHOCTH.

OK 09 Hcnomnpsosars: MH(QOPMALIMOHHBIE TEXHONOIMH B npodeccHonanbHoi
ACATENBHOCTH

OK 10 ITons3oBaThes NpodeccHOHaNbHOI AOKYMEHTallMell Ha rocyaapcTBEHHOM W
MHOCTPAaHHOM s3BIKaX.

OK 11 Hcnonssosats 3uamus 10 (HHAHCOBOI TPAMOTHOCTH, IIaHHPOBATH
MIPCANPUHUMATENIECKYIO IEATENBHOCTE B npodeccuonanbHoit chepe
s nposenenus AuphepeHIMpPOBAHHOTO 3a4eTa 10 yyeGHOI

AUCLUILINHE «EcTecTBO3HaHHE» Heo6X0muMo BblZiesienne pabodero BpeMeHH,
B CBA3M C 9THM B pabouyio [pOrpamMmy OBUIM BHECEHBI H3MeHeHHs B
PACCTAaHOBKE 4acOB B TeMax. BhUTO Bhmeneno 3 qaca 1 npoBeneHwus
MM PEPEHIMPOBAHHOTO 3auera 3a CY€T 4acoB TeM: «BceneHmas u ee
IBOIIOLUAY - QU3HKA, «XUMus B OBITY» - XuMHs, «Opranusmy - Ouomnorus,.

[lporpamma  yue6HOl  mucIMmTHIES «EctecTBO3HAHME»  sBmseTcs
OCHOBOH JU1st pa3paboTku paGouux TIpOrpaMM, B KOTOPBIX HPO(ECCHOHANbHBIE
oOpasoBareibHble OpraHM3allHK, peau3yloLne obpasosaTtesbHyIO nporpamMmmy
Cpeanero obiero o6pazoBanus B fipenenax ocsoenus OITOIT CITO na Gaze
OCHOBHOro  obuiero  o6pasopanus, YTOYHAIOT ~ CozepxaHHe yueGHOro
Marepualia, nocienoBaTeIbHOCTh ero U3Y4eHUsl, paclpe/ieNeHne YueGHbIX
4acoB, TeMaTHKy pedeparos (MOKNanoB), BHIBI CaMOCTOSITENIEHBIX pabor,
YHHUTBIBAS CIEUUPUKY ITPOrpaMM MOITOTOBKK CHCLHATMCTOB CPEIHErO 3BEHa,
OCBAaMBAeMOM CreLIMAILHOCTH.,

llporpamma  mosker HCTIOJIB30BATECS  IPYTUMH  PO(ECCHOHATLHBIMMU
00pa3oBaTeNbHbIMU OPTaHM3aALMAMY,  peau3yIoUMK obpazoBaresbHy0
HPOrpaMMy cpenero obiero o6pasosanms s npenenax ocsoenuss OITOIT




CIIO na 6a3e ocHOBHOTO 061mIEr0 obpaszosanus (I[IIICC3).

IIporpamma npenmonaraer o0y4eHne HHBaTUmOB 1 ui ¢ OB3: s T
¢ HapyWICHUAMM 3PCHHS; IJIA JIUL C HAPYIIEHHAMH OMTOPHO-ABUTATEILHOTO
arnmnapara, mis JIAI C HEPBHO-IICUXHUYECKHUMH HapyLUIeHUAMH.

OBLIASI XAPAKTEPUCTHKA YYEBHOI AU CIUILIAHDI
«ECTECTBO3HAHHE)

EcrectBo3Hanne — Hayka O SBICHHAX M 3aKOHAaX Npuponsl. CoBpeMeHHOe
CCTECTBO3HAHHE BKIIIOYAET MHOXKECTBO €CTECTBEHHO-Hay4YHBIX OTpaciel, u3
KOTOPBIX Haubollee BaXKHBIMH SIBJISIOTCS busuka, xumus u Guonorus. Owo
OXBaTBIBACT IIHPOKHH CIIEKTP BONPOCOB O pa3sHooOpa3HBIX CBOMCTBaxX
00BEKTOB IPHUPO/IBI, KOTOPBIE MOYKHO paccMaTpuBaTh Kak €IUHOE IIeJloe.
EcrecTBeHHO-HayuHbIe 3HAHMS, OCcHOBAHHEIE Ha HHX TEXHOJIOTHH (OPMUPYIOT
HOBBIH  00pa3  xu3HH. BricokooOpasoBanHblit  uwemoBek He  Moxer
AUCTaHUHUPOBATECS OT (PYHIAMEHTANBHBIX 3HAHHH 06 OKpYJKarolleM MHUpeE, He
PHCKYsl  OKa3aThCsi OECNOMOUIHEIM B MpodeccHoHambHOMN JeSATENHHOCTH.
JIroboe mepcnexTHBHOE HalpaBjIeHHe NESTENbHOCTH 4YelIOBeKa MNPAMO MK
KOCBCHHO CBA3aHO C HOBOM MaTepHasIbHOH 6a30i H HOBBEIMY TEXHOJIOTUSIMH, H
SHAaHHE HX €CTECTBEHHO-HAYYHOM CYIHOCTH — 3aKOH ycnexa.
EcrectBO3HaHHE — HeoThemTemas COCTABIIAIOMIAs KyJIbTYPBL: OMpemess
MHPOBO33pEHHE 4YE/IOBEKA, OHO MPOHUKAET U B TYMaHHTapHy1o cdepy, U B
OOIECTBEHHYO KH3HB,

Pannonaneherii CCTECTBCHHO-HAYYHBIH METOM, copMHUpOBaBIIMiics B pamKax
CCTECTBEHHBIX HayK, oGpasyer CCTECTBCHHO-HAYYHYIO KapTHHY MHpa, HEKOe
o0pasHo-tuocodckoe 0606meH e Hay4YHBIX 3HaHHH,

OcHoBy ecrecTBO3HAHMS NPEACTaBNACT (U3HKAa — Hayka o IIpUpo/ie,
U3ydalolas HauOolee BaKHblE SBJIECHHS, 3aKOHBI H CBOHCTRA MaTePUATBLHOIO
mupa. B dusuke ycranasnusarorcs YHUBEPCAIIbHBIE 3aKOHBI, CIIPABEIHBOCTD
KOTOPBIX TIONATBEPIKNACTCS HE TONBKO B 3eMHBIX YCIOBHSX U B OKOJIO3EMHBIX
MPOCTPAHCTBaX, HO M BO Bcel Bceenennoil. B sToM 3akmouaercs OJUH H3
CYIECTBeHHBIX NMPU3HAKOB QH3UKH KaK (yHIaMEHTAIbHOM HayKH.

Duzvka 3aHEMaeT ocoboe MecTo Cpeii €CTECTBEHHBIX HayK, IIOITOMY ee
IIPHHATO CYUTATE JIMJEPOM €CTECTBO3HAHMUSL,

EcrectBo3Hanue kak HayKa O SBICHUAX U 3aKOHAX MPUPOBI BKIIOYAET TAKKE
OZIHY M3 BOXKHEMIINX OTpaciell — XUMHIO.

XuMus — Hayka o BCIIECTBAX, X COCTaBe, CTPOCHHH, CBOMCTBAX, nporeccax
NPCBpallICHHs,  HCIIONIb30BAHUM  3aKOHOB  XHMHHM B MIPaKTHYECKO
ACATENLHOCTH JIOJIEH, B CO3AaHHH HOBBIX MaTEpHAJIOB,

Buonorus — cocrasnas wacts CCTECTBO3HAHUS. DTO HaykKa O XKUBOU MpHPoze.
OHa u3yyaeT pacTHTeNbHBIH, JKHBOTHLII MHp M YeJO0BeKa, HCIONb3ysl Kak
COOCTBEHHBIE METOIBI,TAK U METO/IBl IpYyIUX HAyK, B YaCTHOCTH (DM3HKH,
XHMHH W MaTeMaTUKM: HabJIofeHus, OKCIIEPUMEHTBI, HCCJEN0BAHHUS C
IOMOIIBIO  CBETOBOTO M 3IIEKTPOHHOTO MHKpOCKomna,  00paboTKy
CTaTHCTHHYCCKUX IaHHBIX METOAaMHM MaTeMaTHYecKOil CTaTUCTHKH U Jp.
buonorusseisnser 3dKOHOMEDHOCTH, IIPHUCYIIHE J>KM3HH BO BCeX ee




TMPOABICHUAX, B TOM 4Yhcle OOMEH BelIecTs, pocT, pasMHOKEeHHE,
HACIEACTBEHHOCTD, H3MEHYUBOCTS, IBOJIOLMIO H .

B mpodeccuonansubix  06pasosaTenpHbix OpraHM3alMsAX, pealH3youX
obpazoBaTensHyIO [IpOrpaMMmy cpelHero o0uiero o0pa3oBaHHs B npenenax
ocsoenus OINIOIT CITO wHa 6a3e 0cHOBHOTO obIero o6pasoBanus, u3yyaercs
UHTErpUpOBaHHas y4eOHas AUCLHUIUIMHA «EcTecTBO3HaHHe», BKIIOYANOMIAs
Tpu  pasjena, oOnagarolide OTHOCHTENLHOM CaMOCTOATENBHOCTBIO U
[EIOCTHOCTEIO — «Du3uKay, « XUMHSNY, «BHOTOrHs)) — YTO HE HapyIlaeT
TPUBLIMHYIO JIOTHKY €CTECTBEHHO-HAY4YHOTO 00pa30BaHHs CTYIEHTOB.

Ilpu ocBoennn npodeccuit CITO u cnenranbHocTe CIIO coumansro-
SKOHOMHYECKOr0 M I'yMaHHTapHOTO  npodmuieit PO(ECCHOHATBHOTO
00pa3oBaHUs ECTECTBO3HAHME H3Y4aeTcs Ha Ga30BOM ypoBHe @PI'OC cpennero
ofmero o6pa3zoBaHus ¢ YYETOM CIeNU(pHKH OCBaUBaEMOI npodeccuu uim
CIIELHAIBHOCTH.

OTO BBIPAXAETCs B CONEPIKAHUH 00y4eHHs], KONMYECTBE YACOB, BBIIEIISEMEIX
Ha M3YHCHHE OTACNBHBIX TEM MpPOIPaMMBI, IIyOHHE HX OCBOCHMS
oOyuaromumucs, o6veme u XapaKTepe MpaKTHYEeCKHX 3aHATHH, BHIax
BHEAyTUTOPHOH CaMOCTOSTENbHOI PaGOTEI CTYAEHTOB.

B mnpomecce  peanusanuu COOCpPXKAaHUSA  y4eOHOH  MUCIHMIIIMHEI
«EcrecTBO3HaHHE» 3HAYMMO H3ydeHue pasnena «PU3HKa», KOTOPHIH BHOCHT
CYUWICCTBEHHBIH BKIIaJl B CHCTEMY 3HAHHIA 06 OKpY>KalOIleM MHUpe. DTOT paszen
ABJIACTCS CUCTEMOOOPAsyIOMKUM ISl APYTUX Pa3zeNoB y4eOHOH OHCUUIIUHEL,
IOCKOJIBKY (DU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE COZePXKaHHUA KypCOB XHMHUH U
Oronoruu.

[lpyu u3ydenun yueGuoro MaTepuana 1o XMMUH U GHOJNOTHH LesecoobpasHo
AKICHTHPOBATE BHUMaHHE O0YYAKOIIMXCS HA JKH3HEHHO BAXHBIX OGBEKTAX
IIPUPOJIBI U OPTaHU3ME 4YesIoBeKa. To ruzipocepa, atMochepa u dHochepa,
KOTOPBIE pACCMAaTPUBAIOTCS C TOYKH 3PEHUS XHMHUUYECKHUX COCTABOB H CBOWCTB,
VX SHAYCHHUS JJIsl JKU3HEACATEIIHOCTH TOAEi, 3T0 ColiepXKaHUe, OCBEMaloLIee
POJIE BOKHEHIIHX XMUMHYECKHX 3JIEMEHTOB B OpraHH3Me 4YeJI0BeKa, BOIPOCHI
OXpaHbl 3M0pOBbS, NPOGUIAKTHKH 3a60JIeBaHHN H BPEIIHBIX IPHBBIYEK,
NMOCNEACTBUH H3MEHEHMsSI Cpellbl OGHTAHHS YeloBeka VIS 4eIOBEUYEeCKOH
LABUIA3ALHH.

3aMeTHOe MecTo B conepkaHuu Y4eOHOH NUCUMIIMHBI 3aHUMAaeT y4eOHBIiH
Marepual, He TOIbKO GopMUpyIomHit CCTECTBEHHO-HAYYHYIO KapTHHY MHUpa y
CTYACHTOB, HO M pPaCKpBIBAIOLIMM NPAKTHYECKOE 3HAYEHHeE €CTECTBEHHO-
Hay4HBIX 3HAHUH BO BceX cepax >XHU3HHU COBPEMEHHOro oO0IIecTBa, B TOM
HCIIe B TyMaHUTapHOM chepe.

B nenom yweGHas nucuumiuna «EcTecTBO3HaHMEY, B COACPKaHHU KOTOPOMH
BEAYWHM KOMIIOHCHTOM SBJAIOTCS HAYYHBIE 3HAHHS M Hay4yHble METOIbI
MO3HAHHMA, 103BoNAeT  copMHUpoOBaTL y 00y4alomMXcs  LENOCTHYIO
CCTCCTBCHHO-HAYYHYI0 KapTUHY MHpa, MpoGYLHTH Y HHMX 3MOLMOHAJILHO-
UCHHOCTHOE OTHOIIEHHE K H3y4aeMoMy MaTepHaiy, FTOTOBHOCTE K

BBIOODY [eHCTBHI ONPEIENICHHON HalpaBJIEHHOCTH, YME@HHE KpUTHYECKH
OLCHHUBATL CBOM U YyXKHe NeHCTBUS M MOCTYIIKH.




Hurerpuposannoe COACpKaHHE  y4YeOHOH  JUCLMIUIMHBI I103BOJIAET
IpernonasareniM (U3NKH, XHMHH U OHOIOIHH COBMECTHO OpraHHM30BaTh
H3YHCHHE €CTECTBO3HAHHUA, HCIOMB3YS HMeEIOIIHecs YaCTHBIE METOMMKH
[IperiofaBaHusl IpeamMeTa.

Wsyuenne o6meobpazoparensHoii yu4eOHO# mucuuminasr «EcTecTBO3HAHMEY
3aBEPILIACTCS MMOABEJIEHHEM HTOTOB B opme muddepennuposansoro 3ayera p
PaMKax TIpOMEXYTOYHOH aTTecTamuu CTYACHTOB B IIPOLIECCE OCBOEHHS

ocHoBHo# OITOIT CIIO ¢ TMIOTydeHHeM cpenHero obmero oGpa3oBaHMs
(IITICC3).

MECTO YYEBHOM AUCIHUIIINHBI B YYEBHOM IINIAHE

YuebHast nucruminba «EcTecTBO3HaHue» sBigeTcs y4e6HBIM npeaMeToM
0 BBIOOPY U3 00s3aTeIbHOI NPEAMETHOH 00nacTH «EcTecTBeHHEIE HayKu»
®I'OC cpennero obmero o0Opa3oBaHus.

B Texnukyme, peammsyromem o0pazoBaTesbHyIO IIporpaMMy CcpeaHero
obmero o6pazoBanus B fpenenax ocsoerust OITOIT CITO Ha 6a3ze 0CHOBHOIO
obmero obpasoBanus, yueGuas pucuummHa «EcrecTBo3HanMe» M3ydaercs B
00meo6pazoBaTenbHOM Lukie y4ge6Horo mrana OITOIT CITO ma Oaze
OCHOBHOro obmero o6pa3oBanus ¢ [IOTy4eHHEeM cpeaHero o6miero
obpasosanus (ITIICC3).

B yuebueix mmamax  I[I[ICC3 MECTO  y4eOHOH  [UCIMIIIHHBI
«EcTecTBOo3HaHMe» — B cocTage 06meobpasoBaTensHEIX YYE€OHBIX THCLHILIHH
0 BEIOOPY, GopMUpyeMBbIX U3 00s3aTeNbHBIX MPEIMETHBIX 06IacTeil oI'ocC
CpeaHero  obmero o6pazoBanus cnennanbHOocTe  CIIO  commanbho-
SKOHOMHYECKOro npoduIIs npodeccHoHanbHOro obpasoBanus.

PE3YIbTATBI OCBOEHUS YYEBHOI AU CIUILINHEI

OcBoenne  copmepsxanus y4eOHOH  mucuumiMEBI  «EcTecTBO3HAHME
obecneynBaeT 1oCTH)eHHE CTYACHTaMHM CIEIYIOIIMX PE3YIbTATOB:

® JIUYHOCMIHbIX:
~ YCTOMYHBBIH HHTepec K HCTOPHH K NOCTHXEHUSM B 06/1acTH
CCTECTBEHHBIX HAYK, YyBCTBO FOPIOCTH 3a POCCHHCKHE ecTeCTBeHHbIE
HaYKH;
— FOTOBHOCTB K POJOJDKEHMIO 06pa3oBaHKs, MOBBILIEHUIO
KBalTH(PUKALUH B H3GpaHHOM NPO(ECCHOHANBHOM NeATENBHOCTH ¢
HCII0/Ib30BaHNEM 3HAHUH B 00/IACTH €CTEeCTBEHHBIX Hayk;
~ OOBEKTHBHOE 0CO3HAHME 3HAYHUMOCTH KOMITETEHLIUH B 001acTH
CCTCCTBEHHBIX HAYK ISl YeI0BeKa U 00IeCTBA, yMEHHE HCIOTB30BATE
TEXHOJIOTHYECKHE NOCTHXEHHUS B 00J1aCTH (DH3MKH, XMMHUH, GHOJTOrHY
AUIS TIOBBIIEHUS COBCTBEHHOTO HHTEJIEKTYalIbHOTO Pa3sBUTHS B
BBIOPAaHHOM MpodeccHoraTbHO JeATeNbHOCTH;
— YMCHHE pOaHANU3NPOBATh TEXHOTCHHbIE MOCIIEICTBHS bl O
OKpYXalolllel cpebl,
OBITOBOM M IPOU3BOACTBEHHOM ACATENIBHOCTH YeJIOBeKa;




— TOTOBHOCTE CaMOCTOSITeNIEHO JOOBIBATH HOBbIE /1A CeOs €CTECTBEHHO-
Hay4HBIE 3HAHUS C UCTIOTB30BAHHEM I 3TOrO JAOCTYITHBIX UCTOYHUKOB
HHpOpMaIuH;
~ YMCHHC yIIpaB/IATh CBOEH I103HABATEIbHOMN JeSATEIbHOCTEIO,
IIPOBOJIMTH CaMOOLIEHKY YPOBHS COOCTBEHHOIO HUHTEJUIEKTYaJIbHOT'O
pPa3BHUTHS;
~ YMCHHE BbICTPANBATh KOHCTPYKTUBHBIE B3aMMOOTHOLICHHS B KOMaHze
10 PELICHHUIO OOILINX 33724 B 061aCTH €CTECTBO3HAHMS;
® Memanpeomemuoix:
— OB/IafICHHE YMEHUAMH U HABBIKAMH PA3IMYHEIX BHIOB MIO3HaBaTEIbHOM
ACATCIBHOCTH  IUISL  M3YYEHHMs  pasHbIX  CTOPOH OKPYKaroIIero
€CTECTBEHHOI'0 MHUpA;
~ NPHUMCHCHHE OCHOBHBIX METOMOB IMO3HAHMS (HabmozeHus, Hay4HOrO
OKCIIEPUMEHTA) NIl U3YYEHHS PA3THYHBIX CTOPOH €CTEeCTBEHHO-HAyYHO
KapTHHbI MHPA, C KOTOPBIMH BO3HHKAET HEOGXOMIHMOCTE CTAJIKUBAThCA B
npodeccuoHanbHOl chepe;
~ YMCHHE ONpeNesIsTh UeJH U 33/1a4l AeATeIbHOCTH, BBIOMpATh CpencTBa
AJISL UX TOCTHIKEHHUS! Ha MPAKTHKE,
~  YMCHHC HCIONB30BaTh pPa3MYHble HCTOYHMKU IS TIOJTyYeHHUS
CCTECTBEHHO-HAYYHOH MH(MOPMAIIMH U OLIEHUBATE ee JIOCTOBEPHOCTE 715
AOCTHIKEHHU NOCTABIIEHHBIX LeJIeH H 3a1ad;
o npeomemmbix:
— cdopMHpoBaHHOCTH IPENCTABNEHUH O LEJOCTHOM COBpPeMEeHHO
CCTECTBEHHO-HAYYHOH KapTHHE MHpa, IIPUPOJIC KaK €qUHOH LIeJIOCTHOMH
CHCTEeMe,  B3aUMOCBA3H  4YellOBeKa, OpUpoAbl M obmecTsa,
IIPOCTPaHCTBEHHO-BPEMEHHBI X MacIuTabax Bceenennoii;
— BJIaJICHHUE 3HAHUSAMU O HauboJIee BaXKHEIX OTKPBITHSIX U TOCTHXEHHUAX
B 00JIaCTH €CTECTBO3HAHMS, OBIHABLINX Ha 3BOJIFOLMIO MTPEACTABIEHHIA
O IIPUPOJE, HA Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
~ COOPMHPOBAHHOCTE  yMeHUS NPHMEHATh  €CTECTBEHHO-HAYYHbIE
3HaHUA N1 O0BSICHEHUS OKpPYXarOILIUX SBICHUIA, COXpaHeHHs 3J0pOBbs,
obecrieyeHus 6e3omacHocTH XKU3HENEesTeTbHOCTH, HepesxxHoro
OTHOILCHHS K IPUPOJE, PAllHOHAIBLHOIO NIPMPO/IOTIONIB30BAHHS, a TAKXKE
BBIIOJIHEHHUS POJIA ITPAMOTHOTO HOTPpeGHTEJIS;
— COpPMHPOBAHHOCTD TIPEACTaBICHUN O HAYYHOM METONE IO3HAHMS
TIPHPOMIBI U CPEACTBAX H3yYEHUS METaMHpa, MaKpOMHpPa H MHKPOMHDA;
~ BIR/ICHHE IpHEMaMHeCTECTBEHHO-HAYYHBIX HaOJIOIeH U, OMBITOB,
MCCIICI0BAHMH U OLEHKH JOCTOBEPHOCTH NOJTy4eHHBIX Pe3yJIbTaTOoB;
~  BIAJCHHE  TOHATHHHBIM  aNmapaToM  ecTeCTBEHHEIX HaykK,
TIO3BOJIAIOIIMM  IO3HABATE MHp, Y4YacTBOBATH B JUCKYCCHUSX II0
CCTCCTBEHHO-HAYYHBIM  BOMpocaM, UCIONb30BATh  pa3IHYHBIE
MCTOYHUKH  HHQOpMALUM IS  MOATOTOBKH COOCTBEHHBIXPabOT,
KPHTHYECKH  OTHOCMTBCH K COOBILEHHSM CMU, conepxamum
Hay4YHYIOMH(pOpMaLHIO;
= ChOpPMUPOBAHHOCTS YMEHHI IIOHUMATh 3HaYUMOCTh
CCTECTBEHHOHAYYHOIO 3HAHHUS IS KaXIOro 4eJI0BEeKa, HEe3aBUCHUMO OT




€r0 Ipo(eccHOHATBHOIM ACATENLHOCTH, pasnmdaTh (akThl U OLEHKH,
CPaBHUBATH OLEHOYHBIE BBIBOJABI, BHAETh WX CBS3L C KPHTEPUSIMH
OLCHOK M CBSI3b C KPUTEPUSMH C ONIPENSIEHHON CHCTEMOM LUEHHOCTEH.

COAEPKAHUE YYEBHOM JUCIUILIAHEI

Pu3znka

Beeaenne
®usnKa — (yHIaMeHTanbHas HayKa o npupone. EcrecTBeHHO-HAYYHbIH
METO/l TIO3HAHHS, €T0 BO3MOXHOCTH M TPAHHIIBI IIPUMEHUMOCTH.
OKCMIEpUMEHT U TeOpHs B TIporecce nosHaHus npupoasl. Moaennposanue
busndeckux sBneHuit u liponieccos. EcrecTBenHo-HayuHas kapTuna MHpa u
€€ BOXHEHILHE COCTaBIISAIOMIIKE.,
EnuHCTBO 3aK0HOB [IPUPOIBI M COCTaBa BeIeCTBA BO BceleHHOIN.
OTKpeITHS B hH3HKE — OCHOBA [Iporpecca B TEXHUKE U TEXHOJIOTUH
IPOU3BOJICTBA.

Mexanuka
Kunemaruka. Mexanuyeckoe ABmxeHue. Cucrema oTcuera. Tpaexropus
ABWwieHUA.  Ilyte.  Ilepememenue. PaBHoMepHOe  mpsiMonuEeiinoe
ABKeHHE. CKopocTh. OTHOCHTEIBHOCTE MEXaHUYECKOTr0 ABHXKEHUS. 3aKOH
CTIOKEHHS  ckopoctell. ['paduku  nBmkeHus. Cpennsas ckopocts mpu
HEPaBHOMEPHOM [IBH)KE€HHH. MrHOBeHHas CKOpOCTe. PaBHOycKOpeHHOE
NPAMONIMHEHHOE  JIBHXeHHe., Yckopenme. CBoGogHOe mameHHe e
Kpusonuneiinoe ABHXKE€HHE. YT0Bas CKOpocTb. PaBHOMepHOe nBMKeHME
110 okpy)HOCTH. [eHTpocTpeMuTensHOE YCKOpEHHe.
HAunamuka. Macca u cua, B3aumopeiictBue Tenm. Bakomnr JTUHAMHKH,
Cunel B mpupogme. Crioco6s: M3MEpeHHus cun. HHepuwanpHas cucrema
OTCYeTa. 3aKOH BCEMHUPHOTO TATOTEHHA. HeBecomocTs.
3aKoHBI coXpaHeHHS B mMexamHKe. WUmnynsc Tena. 3akon COXpaHEeHHUs
UMITy/ibca. PeakTuBHOe nBHXeHHe. Mexannueckas pabora. MomnocTs.
PaGota cuibl Tarorenns, cusr YIPYTOCTH WU CHJIBI TpeHHs. MexaHnueckas
JHeprus. Kunetuyeckas sHeprus. Kunernueckas sueprus wu pabora.
loteHnunansHas sueprus s T'PaBUTALIHOHHOM mnone. [loTeHumanbHas
SHEPrHs ympyro neOpMHPOBAHHOIO Teja. 3aKoH COXPaHEHMS I0JTHOM
MEXaHU4eCKOH SHEPIHH.
HdemoncTpanuun
OTHOCHTENBHOCT MEXaHHYEeCKOro JBHKEHUS.
Bunaer Mmexauuyeckoro JABHXKEHHS.
HueprrHOCTS TemI.
3aBUCHMOCTB YCKOPEHHS Tela OT €ro Macchl W CHIIbI, NEHCTBYIOLIEH Ha
TeJO.
PaBenctBo u  mportusomonoxHocTs HalpaB/IeHUS CHUN  JeHCTBHS WU
[IPOTHBOAEHCTBHUS.
HesecomocTs.
PeaktusHOe nBUKEHHE, MOTTETS PaKeTEl.
M3menenne suepruu TIPH COBEPILIEHUHU PabOTHI.
IlpakTHYeckoe 3ansTHE
HccnenoBanue 3aBucHMOCTH CHuTEI TPEHHsI OT MacChI TeJia.
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OcHoBbI Mosteky.1s1pHOI (GHM3HKH H TepMOIHHAMHKH
Moaexynsipnas ¢usuka. Atomucruyeckas TEOpHUs CTPOCHHS BEILECTBA.
Habmonenns wu  omsirsl, HIONTBEPXKIAAIOIINE  aTOMHO-MOJIEKYISIPHOE
CTPOCHME BellecTBa. Maccbl W pa3mepsl Momekyn. TemnoBoe JIBHXEHHE
dacTul BemectBa. bpoynosckoe mBrxenne. Uneatbubiii ras. Temnepatypa
Kak Mepa CpejiHel KUHeTHYeCKOH SHepruy YacTHIL, YpaBHeHHE coCTOSHUS
HAcanbHOro rasa. Msompoueccsl u ux rpaduku. O6bacHeHHe arperatHeix
COCTOAHMH BellecTBa M (ha30BBIX [IEPEXONIOB MEXKIY HHUMH Ha OCHOBE
aTOMHO-MOJICKYJIAPHBIX MPECTABICHMIA.

Cea3b MexIy naBieHHeM n CPCAHEH KHHETUYECKOH SHeprueit MOJIEKYT
raza. PaGora rasza. Mogens KumkocTy. IloBepXHOCTHOE HaTAKeHHE M
cMadubanue. Kpucramimueckne u  aMopgHble BemecTsa. Kunxue
KPHCTAJLIEI.

Tepmonunamuka. BryTpennss 3Heprusa. PabGora u Temmoormaua kak
CIocoObl H3MEHEHMs BHYTpeHHel dHepruu. IlepBelli W BTOpOH 3aKOHBI
TEPMONHAMMKH. [IpHHIMIBI NEHCTBUS TEIIOBBIX MAIIMH. KI1J] TemoBsrx
nsurareneit. TeruioBele MammMHbBI H  ux IIPUMEHEHHE. DKOJIOTHYECKHE
MpOGJIEMBI, CBS3aHHBIE C MPUMEHEHHEM TEILTOBBIX MalliH, ¥ MpoOJIeMBI
3HeprocOepexeHus.

JdeMoHcTpanun

JIBIKeHHe GPOYHOBCKHX YacTHL,

Hudpdysus.

SIBNeHUs MOBEPXHOCTHOTO HATsKEHNUS 1 CMa4yuBaHU.

Kpucrannel, amopdusie Bemectsa, KHIKOKPHCTaUTHYECKHE Tea.
VsmeHenue BHyTpeHHeit snepruu rer IIpH COBEPIIEHHH paGOTHI.

OcHoBbI 21eKTpOAHHAMHEKH
dnekTpocraTuka. BsaumoneiicTsie 3apSDKEHHBIX TeNl. DJIeKTPHYECKHit
3apsA. 3aKOH COXpaHEeHHs SJIEKTpUiecKkoro 3apsina. 3akon Kymomna.
DNeKTPOCTaTHYECKOE TI0JIE, 10 OCHOBHEIE XapaKTEPUCTHKH U CBSA3b MEXKIY
HuMH. TlpoBognukm u  wmsonsroper B JIIEKTPOCTATUYECKOM  TIOJIE.
OIIeKTpHYeCKas eMKOCTh KOHJ€HCATOpa. DJHEPrHs 3JIeKTPOCTATHUECKOTO
TOJISL.
Iocrosnnbiii  Tok. ITocTosHHBIH SNICKTpU4YeCKud TOK. Cumia Toka,
HAIIPSDKCHUE, SJIEKTPHYECKOE CONpOTHBIEeHHe. 3akoH Oma JUIsL y4dacTka
LCIH 1 TIOJTHOH 3JIEKTPHYECKOH LIEIH.
Pa6ora u MowmoCTE NOCTOSHHOTO TOKA. 3akon JIxoyns—Jlenua. Temnosoe
ACHCTBHE 3IEKTPUIECKOTO TOKA, ONEKTPUUECKHii TOK B PasIMYHbIX cpenax.
Marunutnoe nose. MaruutHoe mone u ero OCHOBHbIE XapaKTEPHUCTHKH.
HeiictBre MarautHOrO mMONs Ha NMPOBOZHAK C TOKOM. 3aKkoH Ammepa.
Onexrpoasurarens. Cuia Jlopenua.
SlBnenne  snekTpOMarHMTHOIN HHIYKUMH. 3aKOH  3JIEKTPOMArHUTHOI
UHAYKUWH. [IpaBuno Jlenma. Camounnykuus. MHIyKTHBHOCTD. OHeprus
MarHMTHOTO TOJIS.
JeMoHcTpanun
DneKTpu3alus Te.
B3aumopneticTBre 3apskeHHBIX Tel.
Harpesanue npoBonuukos ¢ Toxom.
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Omnsit Dpcrena.

BsarmoneiicTBIE NPOBOXHUKOB C TOKOM.

He#icTBHE MarHUTHOTO 11071 Ha IIPOBOJTHUK C TOKOM.

Pabora anexktponsuraress.

SBlIeHHe 5/1eKTPOMArHUTHOMN MHIYKIHH.

IIpakTuyeckoe 3ansTHE

C6opka snekTpuueckoii nenu u H3MEPEHHE CHJIbI TOKA U HANPSDKEHMS Ha ee
Pa3IHYHBIX y4YacTKax.

Koneb6auus u BosiHbI
Mexann4yeckne KoJieGAHHSI M BOJIHLL. CBoGoaHEBIE KOJIeOaHuUs. ITepuon,
dacTora M aMniuMryna  koneGaHud. 'apMoHHM4YecKHe — KoieGaHws.
Marematnueckuit M npyXuHHBIE MasSTHHKY. IIpeBpaienne sHepruu mpu
TapMOHHYECKHUX KoJieOaHUsX.
Mexanndeckue BOJHBI M UX BHIBL. 3BYKOBBIE BOJIHBI. YIIbTpa3ByKOBBIE BOJIHEI.
YIIBTpa-3ByK M €ro MCIIOJIB30BaHHE B MEIUIIMHE U TEXHHKE.
JIeKTPOMATHHTHBIE KO1eGAHASI U BOJIHDI. CB0GOHBIE 3JI€KTPOMArHUTHEIE
konebanusa. Konebarenbusrii KOHTyp. Popmyna TomcoHa. BriHyxkneHHbIe
SNICKTPOMATHUTHBIE — KojleOaHus.  ['apMOHMYecKHe  IeKTPOMATHHTHbIE
KoNe0aHus. DileKTpHYeCcKuit pe3oHaHc. IlepeMeHHEIl TOK. DlleKTporeHeparop.
Ilony4yenue u nepenaua d7eKTposneprun. [Ipo6iemMsl 3HeprocOepeskeHus.
DNIeKTPOMAarHWTHOE  MoJIe. ONEeKTPOMAarHUTHEIE  BOJIHBI. CkopocTb
HICKTPOMArHUTHBIX ~ BONMH. [IpUHLMIBI  pagMOCBA3M W TeseBHIEHHS.
Hcrions3oBanue  31IEKTPOMarHUTHBIX — BOJIH Pa3sIM4YHOr0 1Mara3oHa B
TEXHUYIECKHX CPelICTBAX CBA3H, MEMUKHE, IPU U3yYEHUH CBOMCTB BEIEeCTBA.
CeetoBble BosHBI. Pa3suTie NPEe/CTaBIeHU O TpPUpOJE CBeTa. 3aKOHEI
OTPLKCHUA U npesomnenus cBera. Murepbepenuus cseta. Judpakius csera.
Audpakunonnas pemerka. Tonspusanus ceera. Hucnepcus cBera. JIMH3BL
Dopmyna TOHKO#M TuH3EL. OnTHYeCKHe pUOOPEL.
AeMoHCcTpanuu
Konebanus mMareMaTH4eCKOro 1 NnpyXUHHOIO MasTHHKOB,
PaGora snextporeneparopa.
H3J1yquHe H IIpueM 3J'IeKTp0Mal"HHTHBIX BOJIH.
Pagnocesse.
Pasnoxenue Genoro ceera B CIIEKTp.
Wnrepdepennus u qudpakuus ceera.
OtpaxkeHHe U npenoMieHue cBeTa.
OnTuyeckue mpuGoOpEL.
IIpakTHYecKkHe 3anaTHS
W3y4enne konebaHuit MaTeMaTHIECKOro MasTHHKA,
Wsyyenne untepdepentmn u qudpaxiuy ceera.

JJIeMeHThI KBAHTOBOH pH3NKH
KBanToBbIe cBolicTBa cBeTa. PaBHOBeCHOE TemIoBOE usnydyenue. Ksantopas
runoresa. [Inanka. ®orosnexrpuyeckuis o¢pdekT. VpasHenune Ditnmreiina o
BHeIIHero Gporoaddexra. Goron. [Jasnenue ceera. Hyanusm cBoiicTB cBera.
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®usuka atoma. Mozgenu CTpoeHuA atoma. Ombit Pesepdopna. [MocTynare:
bopa. OObsicHeHne nuHeityaToro CIICKTpa BOJOpPOJAa HA OCHOBE KBAHTOBBIX
nocrynaros bopa. ITornomenue u UCITyCKaHHe cBeTa aToMoM. KBanToBas
SHeprus. [IpuHIMI [HeWCTBUS M MCHONB30BAHHE naszepa. Onrtuyeckas
CHEKTPOCKONHA KaK METOI H3yYeHHS COCTABA BEICCTRA,

PH3HKAa aTOMHOIO sApa M JIeMEHTApPHBIX 4acTul. COCTaB U cTpoeHuHe
aTOMHOTO SIIpa.

CpoiicTBa siepHBIX CcHIL OHeprus CBSA3M W 1edeKT Macchl aTOMHOro anpa.
PaanoaktuBHOCTE. Bunel  paguoakTHBHBIX [IPeBpaIlEHHUH. 3akoH
Pa/lMOAKTHBHOTO pacnaja. CBoicTBa HOHM3HPYHOMMX SANEPHBIX W3ITYyUYEHUI.
PanuoakruBHBle W3NydYeHHs u ux BO3JICHCTBHE HAXKUBBIE OPraHU3MBI.
Anepusie  peakumu.  Snepuas SHEPreTHKa. DIIeMEHTapHblE YaCTHIBL
DyHIaMeHTaIbHbIe B3aHMOIeHCTBHSL.

HeMoncTpanun

Dotoaddexr.

DoTod71EMENT.

WNznyyenne nasepa.

JIuHe#uaTeie CrieKTpEI pasaHYHbIX BEILECTB.

CueTunk HOHM3MpYOIHX U3JTyYeHUH.

Bcenennas u ee 3BOJIIOLIMA

Crpoenne u passurue Bceenennoii. KocMomors. 3Be3apl. TepmosinepHsbrit
cuHTe3. Monens pacmmpsiometics BeeeHHoi.,

IIpoucxoxaenue ConHeunoii cherembl. IIpoto conuue u nporormanerHsie
obnaxa. OGpa3oBaHme miaHer. [Ipobrnema cymectBoBaHHsS BHE3eMHBIX
UHBHIIH3ALIHH.

CoBpeMeHHas puzmgeckas KapTHHa MHpa.

XuMus
O6mas n Heoprannveckas xumus
BBenenne

Xumudeckass KapTHHa MHpa KaK COCTaBHasA YacTh €CTECTBEHHO-HAyYHOl
KapTHHbIMHpa. Ponle XUMUH B Ku3HU COBpeMeHHOro obuiectsa. Hogeiimue
AOCTHXCHHS XMMHYECKOH HayKH B IUIAHE PA3BHTHS TEXHOIOIHIL: XUMHYEeCKast
TEXHOJIOTHA—OHOTeXHOIOr Ui—HAHOTEXHOJIOHS. [IpumeHeHue pocTHKeHMit
COBPEMEHHOH XUMHH B T'yMaHHUTapHOH chepe nesirenbHOCTH 06IIECTRA.

OcHoBHbIE NOHATHS M 32KOHBI XUMHH
Ilpeamer xumun. BemecTtBo. ATowm. Monekyna. Xumudeckuii sneMeHT u

(opMmsI ero cymectBoBaHus. IIpocTele u croxHbIe BemecTsa. Annorponus u
€€ MPUYHHEL.

HemoHcTpanus
Ha6op mozeneit atomos u MOJIEKYI.
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Mzmepenne BewecTBa. OcHOBHBIE 3aKOHE XHUMHH. Macca aToMOB 1 MoseKyr.
ATOMHast elMHHIA Macchl. OTHOCHTETEHEe 4TOMHAf ¥ MOJIEKYJIsIpHask MacChl.
Komuuecrso Bemectsa.

Hocrosnnast Aporanpo. Mounsiprast macca. 3akon ABorazipo. MonspHsrii
00beM razos.

Pacuets! o xumuueckum Gopmymam.

3aKOH COXpaHEeHHs Macchl BEIIIECTRA.

Ilepuoauyecknii 3akon
u Ilepuoauyeckas cucrema XHMHYecKHX 31eMeHTOB JI. H. Mengeneena

OtkpriTHE Ilepuonuyeckoro 3akomua. Ilepuonnueckas crcrema xumuueckmx
snemenToB JI. . Menneneena kak rpacduyeckoe oTOoOpaXkeHHe
ITepuoauyeckoro 3akomna. Ileproauveckuii 3akon u CHCTEMA B CBETE YYEHHUS O
CTPOCHHH aTOMa. 3aKOHOMEPHOCTH M3MEHEeHMsI CTPOEHHS 3JIEKTPOHHBIX
000II0YEeK ATOMOB M XMMUYECKHX CBOWCTB 06pasyeMbIX s/1eMeHTaMu IIPOCTHIX
M CIIOXXHBIX BEIIECTB. 3HAYEHHe Ilepuonuueckoro 3akona u Ilepuonuueckoii
CUCTEMbl XUMHUYECKHX 3JIEMEHTOR . . Menneneesa AU Pa3BUTHA HAyKH U
MOHUMAHHUST XAMHYECKOH KapTHHBI MHpa.

MemMoHcTpanus

Pasnuynble popmsr Ilepuomuyeckoit cucrems xummueckux anemeHTos /[. U.
Meneneesa.

CTtpoenue Bemecrpa
[lpupona xumudeckoit cpsizum. KoBanenTHas crsss: HETIOJISIPHAsA U MOJISpHas.
Mounas cBsi3b. KaTHOHBI 1 aHHOHEL. Merannuueckas caasp. Bonopoanas
CBsA3b. B3aumocBsisb kpucTammueckux PCUIETOK BEIIECTB ¢ Pa3IHYHBIMU
THIIAMH XUMHUYECKOM CBS3H.
HeMoHcTpanus
O6pasusl Bemects u MaTepHaIOB C Pa3THYHBIMH THIIAMHM XHMUYECKOH CBSI3M.

Bona. Pacteopsi

Bona B npupoze, ObITYy, TeXHHKE W Ha IIpou3BoAcTBe. Dusuueckue u
XUMHYECKHE CBOMCTBA BOABL 3arpssHuTeNH BOABI M CIIOCOOBI OYHCTKH.
Kectkas Bona u ee ymaryenue. OnpecHeHue BogI. ArperaTtHele COCTOSIHMS
BOZIBI M €€ IEPEXOJIbI U3 OJTHOTO arPeraTHOr0 COCTOSHMS B Ipyroe.

PactBopenne TBepasix Bemects u ra3oB. 3aBUCHMOCTB PacTBOPUMOCTH
TBEPJBIX BEILECTB H Tra30B OT TeMnepatypel. MaccoBast nons BemiecTsa B
PacTBOpe Kak criocob BBIpa)KeHHUs CoCTaBa pacTBopa.
HemoncTpanus
Du3uYecKre cBOHCTBA BOIbI: TIOBEPXHOCTHOE HATSHKEHHE, CMAYHBAHHE.,

XumHveckue peakuun
IonstHe 0 xuMHYecKoiH peakuu. Tuner xumugeckux peaKkLui.

Ckopoctb peakiuu u (aKTOpBI, OT KOTOPBIX OHA 3aBHCHT. Tennosoit s¢pdexr
XHUMHUYECKOH PC€aKLnu. XHMI’I‘IGCKOG PaBHOBECHE U CIIOCOOBI €ro CMeLIeHHs.
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HlemoHncTpaunn

XUMUYECKHE PEeaKLUK C BBIE/ICHHEM TEIIOThL.

O6paTMMOCTh XUMHYECKUX peaKiiHil.

IpakTH4yeckoe 3anATHE

3aBHCHUMOCTH CKOPOCTH XUMHUYECKOH PeaKkHH OT pasIu4YHBIX (aKTOPOB
(TeMnepaTypbl, KOHUEHTPAIMH BEIIECTB, efCTBHS KaTaJau3aTopoB).

Heopra HHY€CKHE COCTHHCHHA

Knaccnpukauust Heopranmyeckux coeaMHeHMii H mux cBorcTrBa. OKcUbI,
KHACJIOTBI, OCHOBAaHMs, COJMH. XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHW4eCKMX  COCAMHEHMH B CBETE TEOPHH OIEKTPOIMTHYECKOH
auccouranuy. Iousitue o runponuse coseit. CpenaBoaHbIX pacTBOpoB codeii:
KHCJIasi, HeUTpasibHasl, [eJI04Has. Bonoponnsrii nokazaresn pH pactBopa.
Metannbl u HemeTa/mabl. MeTamigl. Obmue ¢u3MyUeckre W XUMHYECKHe
CBOHCTBAa MeETasIOB, 0GYyCIOBIEHHBIE CTPOSHHEM ATOMOB M KPHUCTAJLIOB U
TIONIOCHAEM METAIOB B 3JIEKTPOXMMHUECKOM psny HampsokeHuit. Obime
CIIOCOOBI MONyYeHHs MeTawioB. CIIaBbl: 4epHble W uBeTHbIe. Kopposus
METAJIJIOB H CIIOCOOKI 3aII[UTHI OT Hee.

Hemerannel. O6was xapakTepucTika rIaBHBIX NOATPYIIl HEMETa/UIOB Ha
IpHMEeperajioreHos. OkucnTeIbHO-BOCCTAaHOBHTE T HBIE CBOHCTBa
HEMETAJLIIOB.

Baxueilimue coenuHeHuss wMeramioB u HEMETAVIOB B MpPHPOJE H
XO3SHCTBEHHOM MEeATENBHOCTH YeIOBeKa. 3aliuTa OKpYXKaroLei cpensl OT
3arpPSHEHHUA TKEIBIMU METallIaMH, COEIMHEHUSIMH a30Ta, Cepbl, yriepona.
HdemMoHcTpauuu

Bisanmozeiicteie Meramos ¢ Hemeramiamu (UMHKa C cepoil, aMOMHHHS C
HOJIOM), pacTBOpaMH KUCIIOT U IIeJIOYeit.

I"openue Merannos (uunka, xenesa, MarHus) B KHCJIOpO/IE.

B3auMonelcTBuie a30THOM U KOHIIEHTPHUPOBAHHOI CEPHOH KHCJIOT ¢ MeIbIO.
BoccranoBurenbsHble cBoiicTBa MeTaIIOB.

XUMHYEeCKHe CBOMCTBA COeMHEHH METAILIOB.

IIpakTHYecKHe 3aHATHS

Peakuun o6Mena B BomHbIX PacTBOpax 31MEeKTPOJIHUTOB.

Onpenenenne pH pactBopa coneit.

BeirecHenue xiopom 6poma 1 iona us PacTBOPOB UX COJIEH.

Bsaumoneiicteue meramios ¢ pacTBOpaMH KHCIIOT U COJIeii.

OPTAHUYECKAS XUMUS
Oprannyeckne coexnnenus
OcHoBHbIe moHsTHS  oprammueckoli xuMHM u TEOPHS CTPOEHHS

OPraHHYecKHX coeauHeHH#. [lousTue u3oMepuu. Bupel wuzomepun:
CTPYKTYpHasi (YIJIEpOJHOTO CKeNleTa, MOMOKEHHS KpaTHOW CBSA3H WU
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yHKUMOHATBHOM TPYIIIIEL), NPOCTPaHCTBEHHas. MHoroo6pazue
OPraHUYeCKUX COeTHHEHUH.

Yraesonopoarl. Ilpenensusie u HeTIpeie/IbHbIe  yriueBogoponasl. CTpoeHue
YITIEBOIOPO/IOB,  XapaKTepHbIe ~XHMHYECKHE CBOMCTBA  YIIIEBOIODPOLOB.
IlpencraButenn  yrnesomoponos: Meran, 3THJIEH, aleTWuleH, OeH3o.
I[lpumeHeHne  yrmeBomopomoB B opraHWdeckoM — CHHTe3e. Peakuus
noauMepusanuu. Hedrs, ras, xameHHbIH yromp — NPUPOAHBIE UCTOYHUKH
YIIIEBOZIOPOJIOB.

Kuciopoaconepixamue oprannueckue BewecTBa. CnupTe, KapOGOHOBEIE
KHCTIOTBI M CIIOXHBIE 3GUPEI HX CTPOCHHE M XapakTepHbIE XHMHUECKHE
CBOICTBa. IIpencraBurenu KHCJIOPOJCOAEPIKAIINX OpraHu4ecKux
COCIMHEHHH: METUIIOBBIH M 3TUIIOBBIM CIHPTSL, TIIMUEPHH, YKCYCHAs KMCJIOTA.
MBL1a Kak coNH BBICIIMX KApGOHOBBIX KHCIIOT. Kupe! Kak coxKHbIE 3QUPEI.
YTIeBoaBI: TI0K03a, KpaXMmall, [e/LTIoN03a.

A30TcojepikalllHe OpraHHYecKHe COeTHHEeHHS.. AMHHBI, aMHHOKHCIIOTBI,
Oenkn. Ctpoenue U GHOIOrHYECKast QyHkuus 6enkoB. XMMHYECKHe CBONCTBA
Oenkos.

I'enetuyeckast cBsi3b MexIy Kiaccamu OpPraHHYECKHX COeTHHEHH.
HdemoHcTpaunn

Ilonydenue sTuineHa u ero B3ammoseiicTBue c PacTBOpPOM Ie€pMaHraHaTa
Kanus, OpoMHOH BOIOA.

Peakuus nosy4eHus ykcycHo-3THIIOBOrO 3¢upa.

Kauectsennas peakuus Ha raumepus.

LIBeTHbIe peakuuu Gemkos.

IIpakTnyeckue 3anaTus

XuMuueckne  cpoiicTBa YKCYCHOW  KHCJIOTBI:  B3aUMOIEHCTBHE  C
HHIUKaTopamMu, Metaiamu (Mg), ¢ ocHOBaHHSIMHU (Cu(OH)2) u ocHOBHBIMH
okcuaamu (CuO).

Ob6patumast u HeoGpaTumas AeHaTypauus 6eKos.

Ilnactmacerl m BostokHa. [ToHSTHe 0 MTacTMaccax. TepMmonnactuynsie u
TCpPMOPCAKTHBHBIE MOMUMepbl. OTHeNbHbIE MPENCTABUTENN CHHTETHYECKUX M
HCKYCCTBEHHBIX MIOJIMMEPOB: (penomodopmansaerunHeie CMOJIBI,
NOTMBUHUIIXTIOPUA, TE(IIOH, LIEJUTYJIOH.

IloHATHE O XUMHUYECKHX BOJOKHAX. Harypanensie, cunteTHyeckme wu
HCKYCCTBCHHBIC BOJIOKHA. OTIeNbHbIe NMPENCTABHTENM XUMHYECKHX BOJIOKOH:
alleTaTHOE (TPHALleTaTHBINA IIENK) U BUCKO3HOE BOJIOKHA, BUHUWJIXJIOPH/IHBIE
(XJIOpHH), MONWHUTPHUIIBHBIE (HMTpOH),TOTMaMHIHEBIE (xanpoH, HaMIoH),
nonmsGupHele (JiaBcax).

HeMoHcTpauus

Pazniynele BUABI IacT™Mace U BOJIOKOH.

IlpakTHyeckue 3ausTHR

O3HaKOMJIeHHE ¢ CHHTeTHYECKUMH 1 HCKYCCTBEHHBIMH IIOJTMMEPAMH.
Orpenenenne pasinuyHbIX BUIOB XMMHYECKHX BONOKOL,




XHMHS H KH3Hb
XHMHS M OpraHusM uenoBeka. XUMHYECKHE 3JIeMEHThl B OpraHu3Me
4esnoBeka. OpraHudeckue H HEopranu4ieckue Beuectsa. OCHOBHBIE KH3HEHHO
HEOOXOIUMBIE COeIMHEHHS: Oenku, yriesonsr, XHUPBI, BUTAMUHBI. YTIEeBOIBI
—— TIaBHBIH KMCTOYHMK SHEPIMH OpraHusMa. Pob )KHPOB B OpraHU3Me.
XonecTepuH u ero pos B 310pPOBbE YeJI0BEKa.
MuHepansubie Bemecta B NPOAYKTAaX IUTaHMS, TMINEBble H0GABKH.
C6anancuposanHoe nuTanye.
Xumus B 6biTy. Boma. KauecTso BOJbL. Morommue u uuctsmme CpeacTsa.
[Ipasuna 6esonacuoii pa6otsr co CPeICTBaMHU OBITOBOI XUMHH.

bHOJIOTrUs1

BHosiorust — cosokynuocrs HAaYK 0 ’KHBOH npupose. MeToas! HayuHoro
NO3HAHHA B OHOJIOTHH

XKusas NpUpOJa KaK OOBEKT H3YYEHHs] OHOJIOTHH. Mertonsl uccnemnopanus
)KUBOH NpPUPOABI B GHOIOrMH. Onpenenenne scusun (c IIPUBIEYEHHEM
MaTepHaa U3 pasqenoB GpUIUKUK XuMum). YpoBHH OpraHU3alluH JKU3HH.
HemoHcTpaunu

YPOBHH OpraHu3aLyH KU3HMY.

Metons! noznanus xusoit IIPUPOJIEI.

Kaerka

Hcropus m3yvenns xinerku. OcHOBHEIE TIOJIOXKEHHUS KIIETOYHON TeOpHH.
Knerka — CTPYKTYPHO-(DYHKIUOHATIBHAS (aneMeHTapHaﬂ) CAMHHUIIA )XU3HH.
Ctpoenne xnetku. ITpokapuoTsr wu O9YKapHOTbl — HHU3IIME W BBHICIIHE
KJICTOYHBIE oOpraHu3Mel. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTH! KJIETKH
dyKkapuoT. IloBepxHOCTHBINH anmapar. CxemaTH4HOe ONKMCaHHE >XUIKOCTHO-
MO3aHYHOH MOJENTH KJIETOYHbIX MeMOpaH. [{utonnasma — BHYTPEHHSs cpeja
KICTKH, opraHounasl (opraneiisl). KieToyHoe anpo. @DyHKHMS sppa:
XPaHEHHC, BOCNIPOM3BEJEHHME M IMepefadya HACIeNCTBEHHO UHbOpMaIuH,
PETY/sINSA  XUMHYECKOH aKTHBHOCTH KJIETKH. Ctpyktypa u ¢yHkumu
XpPOMOCOM. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBEL.

Marepunansroe enunctso OKpPYXarIIero MHpa U XHMHYECKHH COCTaB
’KUBBIX  OPraHM3MOB. BHONOrHYecKoe 3HAYeHHe XUMHYECKHX 3JIEMEHTOB.
Heopranuueckue semecrsa B cocrase KJIETKH. Posnb Bozb! Kak pPacTBOpUTENS U
OCHOBHOT'O KOMIIOHEHTa BHYTPEHHEH cpembl opranuamoB. Heopranuueckue
HOHBI. YTJIEBOABI U JIUITH/IEI B KIIETKE. Ctpykrypa u 6uonoruyeckue QyHKIHH
0e/KOB. AMMHOKHCIOTE — MOHOMEpEI OenkoB. CTpoeHHe HYKIEOTHIOB W
CTPYKTYpa MONMHYKIeOTHAHBIX ueneit JJHK u PHK, AT®.

Bupycsr u Gakrepuodaru. Hekrerounoe CTPOEHHUE, XU3HEHHBIH UK H
Cr0 3aBHCHMOCTh OT KJIETOYHBIX (OPM IKH3HH. Bupycsl — Bo36yaurenu
HHQEKITHOHHBIX 3a0osieBaHuit; moHsTHE 06 OHKOBHpycaX. Bupyc
HMMyHOZe(uLMTa Yenoseka (BUY). IIpodunaxriuka BUU-undeximmy,
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JleMoHcTpanuu

Crpoenne Monekynsl Gerka.

Crpoenne monexymsr JJHK.

Ctpoenue knetku.

Crpoenue kinetox [IPOKAapHOT U 3YKapHOT.

Crpoenue Bupyca.

IIpakTHyeckne 3ansTns

Habmonenune kietok pactenuii M %uBOTHBIX II0J] MHKPOCKOIIOM HA I'OTOBBIX
MHKpOTIpenapaTax U uX OlUCaHME.

CpaBHeHHe cTpoeHus KieTok PacTeHHH U )KUBOTHBIX.

Opranuzm

Opranmsm — enuHOe wenoe. Mtuoroo6pasue opranusmos. O6men
BCLLUECTBOM H SHEPrUell ¢ OKpyXkalollel cpeol KaKk HeoGXOmUMOe yClI0BUE
CYIIECTBOBAHHUSA XUBBIX CUCTEM.

CrocobHoCTs Kk camoBocHIpomsBeneHHIO — OlH& H3 OCHOBHBIX
OCOOEHHOCTEH JKMBBIX OPraHU3MOB. Jlenenne xnetkm — ocHosa pocra,
Pa3BHUTHS M Da3sMHOXKEHHS OpraHu3MoB. Becronoe pasmMHoxkeHue. [lomoBoii
MPOLECC M M0N0BOe pasMHOeHHe. OILIOOTBOPEHHE, €ro GHONIOIMYECKOe
3HaYeHHe.

Ilonatue 06  wuHAMBHIYyaTBHOM (oHTOTeHe3), 3MOpPHOHATBHOM

(oMOpHOreHes) u MOCTIMOPHOHATBHOM pasBuTHH. MHAMBUyaTbHOE pa3BuTHE
HEJIOBEKA U €TI0 BO3MO)KHBIE HApPYIICHHUS.
O6wue npencTasieHus o HacleCTBEHHOCTH 1 HU3MEHYHBOCTHU. ['eHeTHYeckas
TCPMUHOJIOTHS U CHMBOJIHKA. 3aKOHOMEPHOCTH HACIIEJOBAHHSI. Hacnenosanue
NPU3HAKOB y uenoseka. IlomoBble Xpomocombl. CuemIeHHOE ¢ MOIOM
HacienoBanue. HacnencrBenusie Goesnnm YeJIOBEeKa, HX MPHYHUHBI u
npogunaxtika. CoBpeMeHHbIe TIPEJICTaBJICHUSI O TEHE U IT'eHOME.

['eHeTHYeCKHe 3aKOHOMEPHOCTH U3MEHYHBOCTH, Knaccudukanus gpopm
M3MEHYUBOCTH. BisiHue MyTareHoB Ha opranusm yenoseka,

IIpenmer, 3amaun u Metoxsl cenexruu, I CHETHYECKHE 3aKOHOMEPHOCTH
cenekuuu. VYuenne H. UM. Basuiaoa o LEHTpaxX MHOroobpasus u
[POMCXOM/CHUA KyJIbTYPHBIX pacTeHuil. BuoTexnomorus, ee JOCTHKEHUS,
IEPCIEKTHBBI Pa3BUTHS.

JdeMoHcTpanun

O6MeH BelecTs u NPpEeBpallleHHE 3HEPTHH B KJIETKE.

Henenue knerkn (Mutos, MeH03).

Crioco6s1 Gecrionoro pasmuokeHus.

OnnonoTBopenue y pacTeHuil i KUBOTHEIX,

HMnnuBunyansHoe passuthe opranmsma.

Hacnencrsennsie 6omesnu uenopexa,

Binsinue ankoronusma, Hapkomanu, KYPEHHsI Ha HaCJIe[ICTBEHHOCTb.
Myrarum,

Monudukanuonnas usmenynsocts,

LleHTpe! MHOTOO6pa3ms 1 IPOMCX0XIEHHS KYIBETYPHBIX PACTEHHIA.
HckyceTBenHsiii ot6op.
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Uccnenosanus B o6nactyu OMOTEXHOIOTHHY.

ITpakTHYeckne 3ausTHS

Pewenue 9JIEMEHTAPHBIX FeHETHYECKUX 3a/1a.

AHAITH3 U OLIEHKA 3THYECKHX ACII€KTOB Pa3BUTHUA HEKOTOPBIX HUCCIICIOBAHMIL B
OHOTEeXHOMOrHH.

Buna

OBosrOnMOHHAs TCOPHA 1 ee ponb B (opMHUpoBaHUH COBPEMEHHOM
CCTECTBEHHO-HAYYHOHKApTUHBI MHpa. Bum, ero Kputepuu. Ilonynsums xkak
CTPYKTYpHas €AWHULIA BUAA U BOJIOIMHL. CunretHueckas Teopus 9BOJTIOLHH.
HBHxymine cuiipr SBOJIIOLHH B COOTBETCTBHH C CHHTETHYECKO Teopuen
dBomounn  (CTD). TI'eHermueckue 3aKOHOMEPHOCTH  3BOJIOLMOHHOLO
npolecca.

Pesyneratel sBomommy, Coxpanenue MHOroo6pasus BUIOB Kak OCHOBa
YCTOHYHBOIO  pa3sBHTHS Ouocdepsr. ITpuvnns BbIMUPAHHA  BHJIOB.
buonorunyeckwuii nporpecc u 6HOIOrHYecKuii perpecc.

I'nnotessr npoucxoxnenns xusmy, Ycnoxuenue skuBpx OpPraHU3MOB
Ha 3emne B mporecce 9BOJIIOLIMH. AHTPOIIOreHe3 U ero 3aKOHOMEPHOCTH.
HokasarenbctBa  pomcta  wenosexa C MICKOIUTAIOIIUMH KUBOTHBIMH,
OKOJIOTHYeCKHe (akTopsl  anTpomnorenesa: YCIOXHEHHE TOMYJIALHOHHOMN
CTPYKTYpPBI BHJa, H3rOTOBJICHHE OpYZHH Tpyna, mepexon OT PacTHTENBHOIO K
CMEIIaHHOMY  THIly  nMTaHms, HCIIOb30BaHMEe  OrHA.  [losBieHue
MBICITUTCIbHON NESATENBHOCTH H ICHOpasAeabHOM peun. Ilpoucxosxaenue
Y€JIOBEYECKUX pac.

HemMoncrpanun

Kpurepru Buna.

[Monynsiuus — CTPYKTypHas €IMHHLA BHJIa, €AMHHULIA YBOITIOLIHH.
JBIKyIIHe CUTBI 3BOMTIOLHY.

BosuukHoBenue u MHOTroo0pa3sue npHcrnocobrenuii Y OpraHM3MoB.
Penxue u HCYE3aI0UIHE BUEI.

JBIKyme crmsr aHTPOIIOTeHEe3a.

HpOHCXO}K,HEHHe HeJIOBEKA U HCJIOBCYECKHUX pac.

IlpakTHyeckne 3ansTHs

Onucanne oco6eii Buma 1o Mopgosoruyeckomy KPUTEPHUIO.
AHAIlU3 U OLEHKa Pa3THIHBIX THTIOTE3 IPOHUCXOXKIEHUS HH3HH.,
AHanus u onenka Pa3NIMIHBIX THIIOTE3 POUCXOMKIEHHS YeI0BeKa.

IKocHCTeMBI

I[Ipenmer u 3anaun skomoruu: y4eHHe 00 3KOJIOrMYecKux ¢akropax,
YUCHHE 0 COODIIECTBAX OPraHU3MOB, y4eHue o buocdepe.

OKonoruyeckue (akTopsl, 0COOEHHOCTH UX  BO3JeHCTBHS.
OKkosorugeckas XapaKkTepUCTHKa BuAa. [ToHsATHE 06 5K0MOrHYecK X CHCTEeMax.
Henn nuranus, TpodHYecKHe ypoBHH. Broreonenos kax 9KOCHCTEMA.
buonenos u 6uorom kax KOMITOHEHTBI OHOreoIeH03a,

buocdepa — rinoGanpuag 9Kocucrema. Yuenue B. U. Bepranckoro o
6uocepe. Porrs sxkuBbIx OpraHu3MoB B 6uocdepe. Bruomacca. Buonoruueckuii
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KpyroBopot (Ha mpumepe Kpyrosopota yriepona). OcHOBHbIE HaIpaBlIeHUs
BO3IEHCTBHS 4YeloBeka Ha 6rocoepy. Tpancdopmanus  ecrecTeHHBIX
SKonorudeckux cucrem. OcoGeHHOCTH arposKocHcTeM (arporieHo30B).
HdeMoHcTpauun

JKonoruyeckue GaKTopsl U X BIHAHHE Ha OpraHU3MEI.

MexBunossie  oTHOmEHUS: APAsHTH3M, XHIIHUYECTBO, KOHKYpEHI[H,
CHMOHO03.

ApycHocTs pactutensHOro coobmecrsa.

Kpyroeopor yrnepoza s 6nocdepe.

3anoBEHUKY U 3aKA3HUKH Poccuu.

IlpakTHYeckne 3auaTUS

CocraBrnenue cxem TI€pelauk BEIeCTB ¥ SHepruH (Leneit TTUTaHUs).
CpaBHuTenbHas XapakTepucTuka IIPHPOZIHBIX JKOCHCTEM M arpo3KOCHCTEM
CBOEM MECTHOCTH.

Pewenue sxonoruueckux 3anay.

AHAIIU3 M OLIEHKa TOCIEACTBHI COGCTBEHHOI ACATEIILHOCTH B OKpY Karomiei
Cpene, riobalbHbIX 3KOJOrHYIECKHX npobJieM U myTeit ux perreHus.
IKCKypcHm

Mmuoroo6pasue Bunos. CesoHHBIE H3MEHEHIS B Tpupone (OKpecTHOCTH
NPO(ECCHOHANBHOM 06pa30BaTENEHON OpraHH3aLHH).

EcrectBenHsle 17§ UCKYCCTBEHHBIE OKOCHCTEMBI (oxpectHOCTH
MpoeccHOHaNBHOM 06pa30BaTeTbHON OpraHU3alI|H).

TEMBI PEOEPATOB (IOKJIAJIOB), HHANBHLY AJIbHBIX
MPOEKTOB

Marepus, hopmsr ee nBrKeHUs 1 CYLIECTBOBaHMS.
[lepsbii pycckuit akanemux M.B.JIomoHoCOB.
HckyccTBo u nponece mosuanus.

®u3MKa U My3bIKalIbHOE HCKYCCTBO.
[{BeTomy3EIKa.

Du3KKa B COBPEMEHHOM LIUpKe.

Duznyeckue MeTOmbI HCCJICIOBaHUS MTaMATHHKOB HCTOPUH,
APXHTEKTYPbI U NPOU3BEAEHHI HCKYCCTBA.

HayuHo-Trexnuyeckuii [porpecc U npo6ieMsl IKOJIOTHH.,
buorexHonorus u reunas HHXXE€HEepHs — TexHoJtoruu XXI Beka.
Hanorexnonorus xak IPUOPUTETHOE HANpaB/ICHHE PA3BUTHS HAYKH U
lpou3BozCcTBaB Poccuiickoii ®eneparium.
OxpaHa okpyxaromei CPEABI OT XMMHYECKOTO 3arpsi3HEHHSI.
PacTtBopsI Bokpyr Hac.

+ YCTpaHeHHe XeCTKOCTH BOXHI Ha TIPOMBIIUICHHBIX MTPEATPHATHSX.
HcTopus BosHukHOBeHUS 1 Pa3BHTHs OPraHUYECKONH XUMHUH,

* YIJIeBOIBI M MX POJIB B KHBOI IpHpoJe.
JKHPpBI KaK IPOXYKT NUTAHUS U XUMHYecKoe CBIpEE.
Hexgartka nponoBonscTsus kak rio6anspas NpodieMa 4esioBeyecTBa 1
IIyTH €epelIeHus.
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+ JKUpbI KaK IPOYKT MUTaHUS U XHMUYECKOe CBIPBE.

- HexBatka nponosonbsctsust kak ro6anbuas npo0JieMa YeloBeYecTBa 1
IYTH €epeLleHHs.
CpeﬂCTBa I'MI'ME€HbI HA OCHOBe KHCHOpOHCOﬂep}KaH_{HX OpraHU4YecKux
COeTHHEHHH,
CunreTnyeckue Moromme CpeICTBa: NOCTOMHCTBA U HEJOCTATKH.
Hebuuur Genka B numesbix [IPOTYKTax ¥ ero npeojoNieHre B paMKax
r1100aj1bHOM NPOAOBONLCTBEHHOMN [IPOrPaMMEL.
B.1. Bepuanckuii u ero yuenue o Ouocepe.
Hcropus u pa3Butue 3Haumii o kieTke.
OKpY)I{aIOlI.Iaﬂ YCJIOBEKa Cpena H ee KOMIIOHEeHTEI: Pa3IuYHbIC B3IJIs1bI
Ha OJHY rpodJieMy.
Hormynsiuns kak equumIa GHONTOrHYECKOl 9BOITIOLUH.
Honynsiums kak sxonorudeckas exnumma.
CoBpeMeHHEBIe B3rIsIbI Ha Guonoruyeckyro 3BosmOLHIO.

CoBpemeHHbIe B3TJIAIBI HA IIPOMCXOXKIEHHUE YeJIOBEKa: CTOJIKHOBEHHE
MHEHHH,

CoBpemeHHbBIE METO/IBI MCCIIEN0OBAHMS KIIETKA,
Cpensl 06uTaHus opranusmos: MPHYUHBI pazHOOOpasus.

TEMATHUYECKOE IIJIAHUPOBAHMUE

[Ipu  peanusauuu ConepxaHus  obweobpasoBaTenbHOl  yyeGHOI
AUCLHILTHHBL «EcTecTBo3Hanue» B mpenenax ocsoenust OIIOI] CIIO Ha 6aze
OCHOBHOro  obuiero o6pa3oBaHus ¢ [IOJIyYEHHEM  CpeAHero obwero
obpasosanus (IIIICC3) makcumanbuas y4ebHas Harpyska obyudaromuxcs
COCTaBJIsIET:
‘o - cnenpanbHocTsiM - CITO  conuManbHO-3KOHOMHYECKOro npoduiis
MPodeCCHOHANBHOrO 06pa3oBanus — 108 9acoB, M3 HHUX o00s3arenpHas

AyYIUTOpHAsl Harpyska 06yqafomnxcs1, BKIIIOYas IMpakTHYeCKHe 3aHATUS, —
108 yacos.

TEMATHYECKUH IJIAH OBIEOBPA30BATEJILHOI YYEBHOM
AUCLUILIAHBI OY 11, 06 ECTECTBO3HAHUE

N HanmenoBanwue pasnenos u rem Komayectso 4acos ayauropHoii Harpy3ku
TEMbI Beero [IpakTuyeckue u
nabopaTopHbie
paboThl/MpaKTHYECKas
[IOATI0TOBKa
OHU3UKA
AYJIUTOPHBIE 3AHSITUS 48 R
BBenenne | -
L. | Mexanuka 13
2 OcHoBbl MostekynsipHOI 10 2
(GU3MKHK U TepMOaUHAMEKH
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IIpomescymounasn ammecmayusn ¢ hopme ougppepenyuposannozo 3auema

BCEro | 48
XUMUS
Ayoumopnuie 3anamus 30
g BBenenue 2 -
O6was u Heopranuueckas 16
XHMHS
8. OcHoBHbIE MOHSTHS U 2 ]
3aKOHBI XHMHH
9. IMepuonuueckwuii 3axon u 2
[lepuomuueckas cucrema
XUMHYECKHX 3JIEMEHTOR
. Y. Menneneepa
10. Crpoenue Bemectra 2
11. Boza. Pacteopsr 2
12. XHuMHUYeckHe peakinu 2
hl Knaccudpukanus 2 1
HEOpPraHuYyecKux coequneHui
U HX CBOMCTBa
14. Mertaiel u Hemeram: 4 2
Opranunyeckas xumus 8
ﬁ 15 OcHoBHEIe OHATHS 2
OpraHUYeCcKOl XUMHH
U TEOPHSI CTPOCHHUS
OPraHHYECKHX COCNMHEHHE
16. YrneBoxopos: u ux 2
IIPHPOJIHBIE HCTOYHHKH
17. Kucnopoaconepskammue 2
OPraHUYeCKHE COEqUHEHUS
18. A3soTcomepxamue 2
OpTraHHYeCKHe COeqHHEHNS.
[Tonumeps
19, XUMUSA U Ku3HD *
20. | Xumus u OPTaHHU3M YeJI0BeKa 2
21, Xumus B Grity 2
Ilpomesccymounas ammecmayun gopme ougppeperyuposannozo 3auema
BCEI'O | 30 -
BHUOJIOTUs
Ayoumopnwie sanamus 30 ’
22, ' Bbuonorus — COBOKYIIHOCTE 2 l j
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i Hpomescymounan ammecmayusn popme ouppepenyuposannozo sauema

HayK 0 )KHBOH Npupose.
Mertonb! HayyHOrO MO3HAHMS

BCEI'O 30
BUOJIOIrust
Ayoumopnwie 3ansmus 30
22. | Buonorus — COBOKYITHOCTB 2

B OHOI0THH
23. Knerka 8 =]
L 24. ~ Opranusm 7 4
25 Bun 7 5
26. ] OKOCHCTEMBI 6 5
BCEI'O 30

t Ilpomescymounasn a

mmecmayus 6 popme ouppepenyuposannozo sauema

ATOIO

108

)

XAPAKTEPUCTHKA OCHOBHBIX BUIOB JESITEJIbHOCTH

CTYJAEHTOB

Coaepxanune

XapaKTepHCTHKA 0CHOBHBIX BHIOB JeSITeJILHOCTH
CTYAEHTOB (HAa YPOBHE y4eOHbIX AeHCTBHIA)

t{i 00yyeHHs

OU3UKA

BBenenue

PasButie crioco6HoCTe s1cHO M TOUHO M3NMaraTs CBOM
MBIC/TH, JIOTHYE€CKH 000CHOBEIBATh CBOIO TOYKY 3peHMus,
BOCIIPHHHUMATD H aHAITU3UPOBATH MHEHUS cobecenHUKOB,
NMPHU3HABAS TIPABO IPYroro YeI0BeKa Ha HHOE MHEHHE,
Ipusenenne npumepos prmsanus OTKPBITHI B (usmke Ha
MPOTPECC B TEXHUKE H TEXHONOTMH NIPOU3BOICTBA

Mexanugka

KunemaTtuxka

OsHakomiienue co ciocoGamu OIHCAHUA MEXAHUYECKOTO
ABHIKCHHS, OCHOBHOM 3a1a4eii MexaHHUKH.

N3yuenue ocHoBHEIX buznueckux BeuMn KUHEMATUKU:
NEPEMELICHHUS, CKOPOCTH, YCKOPEHHS. HabGmonenue
OTHOCHTE/ILHOCTH MEXaHHYECKOI0 JBHIKEHHUS.
DopmyIMpoBaHKe 3aK0HA CJIOXKEHHS CKOPOCTEH.
Hccnenorauue PAaBHOYCKOPEHHOTO NPAMOTUHENHOIO
ABMKCHHS (Ha NpUMepe CBOGOAHOIO MaeH s TEN) U
PaBHOMEPHOIO ABMIKEHHS TEa 110 OKPYKHOCTH.
[Tonnmanme cMbicna 0cHOBHEIX $usmyeckux Benmuny,
XaPaKTePU3YIOIIMX PABHOMEPHOE BIKEHHE TEJIA 110
OKPYIKHOCTH

Junamuka

L

[lonumanue cmpicna Takux (usnyeckux Mozeneil, Kax

MaTepHalbHas TOYKa, HHepLUHuaJibHAs CUCTEMA OTC'—IGTU
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SHAYCHUS YCKOPEHHMS TelT 110 H3BECTHBIM 3HaYEHUIM ]
ACHCTBYIOIUX CHII U Macc TeJl.

YMCHHG pasnuyars CHIIY TSI)KeCTH U Bec TeJ1a.
OObscHenHe u npuBenenye NPHMEPOB SABJICHHS
HEBECOMOCTH.

IlpumeneHne ocHOBHBIX TIOHATHH, YOPMYIT 1 3aKOHOB
AHHAMHKH

K peleHHr 3agay

3aKoHBI coxpaHeHus
B MEXaHUKe

O6bsacHenune peakTurHOrO ABHXKCHHS Ha OCHOBE 3aKOHA
COXpaHeHus umiynbca. [IpuMeHeHMe 3aKoHa
COXPaHEHHSA UMITYJIBCA [UISL BBEIYHCITEHHS HU3MEHEHHIT
CKOPOCTEH Tell NPH MX B3aHMONEeHCTBHSX. Breruucnenue
PabOTHI cHil M H3MeHeHus KHHETHYECKOH SHepruu Teja.
Beruncnenue norennmansyoit OHEPI'HH TeJl B
I'PaBUTALIHOHHOM [OJTE, Xapakrepucrrka
TIPOM3BOIUTENIBHOCTH MALIUH U JBUTATENCH ¢
HCIIOIb30BAHHEM MOHSATUS MOLIHOCTH

OcHoBbI

MOJICKYISAPHO GH3NKH U TepMoauBEaMuKH

Monexynspras
bu3uka

DopMynHpoBaHHE 0CHOBHEIX MTOJIOXKEHHH
MOJIEKYISpHO-

KHHETHIeCKOH Teopuu. BrInoinenye 9KCIIEPUMEHTOB,
CIIy>Kalux

000CHOBaHHEM MOJIEKYIPHO-KHHETHYECKO# TeopuH.
Habmonenue OpOyHOBCKOro ABMIKeHMs 1 SABIICHUS
TP Py3um,

Onpenenenue 11apamMeTpoB BEIlleCTBa B ra3006pazHoM
COCTOSTHHH

Ha OCHOBaHUH YpPaBHeHHs COCTOAHHUSA HIOCaJIbHOI'O rasa.
Ilpencrasnenue B Buge rpauka u3oxopHoro,
M300apHOTO U U30TepMUYECKOro IIPOLIECCOB.
Boruncnenue cpenueit KUHeTHYECKOH SHEprum
TCIIOBOTO BHXXEHHS MOJIEKYII 110 H3BECTHORM
TeMIepatype Bewectsa. Msmepenue BIIQ)KHOCTH
BO3yXa

Tepmonunamuxa

OKCIIepUMEHTATbHOE HCCIIEIOBAHHE TETLIOBBIX CBOMCTR
BelecTsa. Pacyer xonyecTra TEIUIOTEI, HEOOXOIHUMOTO
AJIA OCYILIeCTBIIEH S Mpolecca NPEBpaIeHNs BelecTra
13 OTHOTO arperaTHOro COCTOSHHS B Jpyroe.

Pacuer usmenenns BHYTPEHHEH 9HEpruu Te1, paboTs 1
[ICPEAaHHOrO KOJNIMYECTBA TEMIOTH Ha OCHOBaHUHU
MIEPBOTO 3aK0Ha TepMoAHHAMEKH. OObsCHEe e
TIPUHIIUITOB NE€HCTBHS TEIUIOBBIX MALIMH

OcHOBBI JIEKTPOAHHAMHKH

E)JIGKTpOCTaTHKa

BBI‘:II/IC.HEHHC CHJI B3aUMOI€ICTBUS TOYE€YHBIX
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STICKTPHYECKHX 3aps/I0B, ]
Beruncnenue HAlPAKEHHOCTH M MOTeHIHana
SJICKTPUIECKOTO IO/ OHOTO U HECKOIEKUX TOYEYHBIX
3apsIoB.

HM3mepenue paznocty noTeHuHanos. [Tpusenenue
HpHMGpOB ]'IpOBO,E[HHKOB, ,I[PIB.IICKTpI/IKOB H
KOHHCHC&TOpOB.

Habmoneunne snenus SJICKTPOCTATUYECKOH HHAYKIHH
H sABJIIEHUSA nonapmaunn JIHSHCKTPHKH, Haxogsuierocs B
SJIIEKTPHYECKOM I10/1e

IocrosHuEIH TOK

H3mepenne mommocTy SJIEKTPHYECKOI0 TOKA.
Mamepenune DJIC u BHYTPEHHET0 CONPOTHUBIEHHS
HUCTOYHHKA TOKa.

C6op u ucnpTanue SJICKTPHIECKHX LeMNeit ¢ pasIHYHbIM
COCAMHEHHEM NIPOBOJHHKOB, pacyeT ux napameTpoB
COBPCMCHHOH CeJIEKUHH KyIbTYPHBIX pacTeHwuii,
AOMAITHKUX JKMBOTHBIX H MHKPOOPTraHH3MOB

Maruuthoe nose

Habnronenue neficteus marnutroro 110JIst Ha
TIPOBOJHUK C TOKOM, KAPTHHOK MarHHTHBIX TIOJIEH.
DopmynupoBanue IIpaBuIIa JIEBOH pykH 1is
ONpPENeICHUS HANIPABIEHHS CHITB] AMriepa.
Berrancnenue cun, ACHCTBYIOINX Ha IPOBOHHUK ¢
TOKOM B MarHMUTHOM I10Jie, 06bsICHEHHe NIPHHLUIIA
ICHCTBHS 3NEKTPOIBHTaTE I, Hccnenosanve ssnenns
3JIEKTPOMArHUTHOM HHIOYKIIHH

Kone6anus u Boug:

Mexannyeckue
Koeba-
HHUS ¥ BOJIHBI

[IpuBenenne NIPUMEPOB KOJIe0aTebHBIX NBHIKESHHI.
Hccnenoanue

3dBHCHMOCTH IIepHOoa KoiebaHui MaTeMaTH4YeCKOro
MAasTHHKA OT €ro UIMHBI, MACChI U aMILTUTY 1Bl
Konebanuii. Onpenenenue YCKOPEHHS CBOOOIHOTrO
Ta/ICHAs C IOMOLIBIO MAaTeMaTHYECKOro MasTHHKA.
Habmonenue koneGauuii 3Bydaiuero rena. [IpuBenenue
3HAa4YCHHS CKOPOCTH PaclipocTpaHeHHus 3Byka B
Pa3lIHBIX cpefax. YMeHue 06bsicHTE HCII0JIb30BaHue
YIBTpa3ByKa B MeJIUIIMHE

ONEKTPOMAarHUTHEIe
KOJIeOaHHS W BOJTHE]

Habmonenue OCLHUIIOTpaMM rapMOHHYECKHX
KoJIe0aHHM CHIIBI TOKa B uenu. O0bescHeHue
HPEBPAILECHHUS SHEPTHH B €A LHOM KosebareasHoM
KOHTYype.

Uzyuenne ycrpoiictsa u [IPUHIUIIA JeHCTBUS
TpaHC(opMaTopa.

AHanus cxemepr [I€peNlavYn SIeKTPOIHEPT UK Ha 6O IIHe
paccTosHus. [Ipusenenne TIPUMEPOB BHJIOB
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PanuoCBsA3M. 3HAKOMCTBO ¢ YCTPOHCTBAMHM, BXOASIIHMH
B CucTeMy panuocessu. O6cyxaenne ocobeHHoCTei
PacrpoCTpaHeHHs pagHoOBOIIH

CBeToBBIE BOTTHEL

Ilpumenenue Ha npaktuke 3akoHoB OTpa)KeHHUs U
TIPETIOMIIEHH S CBETA NIPH pelIeHUH 3a/auy. Habmonenue
ABIICHUS TMDPAKLUMH ¥ TUCTIEPCHH CBETa.

YMeHue cTpouts uzoGpaxennus TIPEIMETOB, JaBaeMEIe
MHH3aMu. Pacuer onTuveckoit cubr a3k

JJIeMeHTBLI KBaHTOBOI] bu3nkn

KBanToBEBIE
CBOMCTBa
cBeTa

Habmonenue doToanekrpryeckoro s dekra. Pacuer
MAKCHMAIbHOH KHHETHY€ECKOI SHEPIHH J]IeKTPOHOR
npu Gotosddexte

®usnka atoma

@opMyupoBaHue nocrynatos bopa. Habmonenue
JTMHEHYaToro

1 HENIPEPBIBHOIO CIIEKTPOB.

Pacuer yactoTe! 1 muHE! BosHE UCITyCKAaeMOro cBeTa
TIPH TIEPEX0/1e aTOMa U3 OZTHOTO CTAIHOHAPHOTO
COCTOSIHUS B IpyToe.

O6bsicHeHHe pUHIMNA NeHcTRHS Jasepa

Dusrka aToMHOrO
anpa

H 3JIeMEHTapHbIX
YaCTHI]

Ha6nronenue tpexos anb(a-yacTul B KaMmepe
Bunscona. Perucrpanus ANICPHBIX U3NYYEHUI ¢
HoMoIbko cyeTyrka I'eiirepa. Pacuer SHEPIrHH CBS3H
aTOMHBIX sifIep.

ITonumanue nennoctn Hay4YHOTO [T03HAHHS MHUpPa He
BOOOILE JUIsI YeI0BeYeCcTRa B LEI0M, a [T KasKI0Tro
00y4JaroIerocs THYHO, HEHHOCTH OBIIAZIEHUS] METOIOM
Hay4qHOIO IO3HAHMA JUIsl NOCTHKEHHS YCIIeXa B JTH06oM
BUJIC NTPAKTHYECKOH NEeSTENBHOCTH

BceesieHHas u ee IBOJIIOLHSA

Crpoenue u

OO6bscHenue Monenu pacuupstomencs Beenennoii

pasBuTHe
Bceenennoii
[Ipoucxoxnenue Habmopnenue 3Be3y, JIyHb! u muianer B Teneckor,
ConHeynoit Ha6monenue conneunsix nsren ¢ TTIOMOIIBIO TeNlecKomna
CHCTEMEI
XUMUs
Beenenue Packpritie Bknana xumugeckoii KapTUHBI MUpPa B
CAIMHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUpa.
XapaKTepuCTHKa XUMHHU Kak NPOU3BOAMTEILHOM CHIIBI
ob1ecTna
Basueiimue Ymenue nate onpenenenue u OIIEPHPOBATH
XMMHYe- CIIEYIOIUMH XUMUYECKHMH TTOHSTUSIMMU: «BEIIECTBOY,
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CKHE MMOHATHSH

XMMUMYECKHH demMeHTy, «aTOM», «MOJIeKy 1y,
«OTHOCHTEJIbHbIE aTOMHAY 1 MOJIEKYIIsipHast MacChly,
«HOHY, ((&J'I.IIOTpOl‘II/Iﬂ», ((HBOTOHBI)), «XHMHYecKas
CBSI3bY, “3JICKTPOOTPHULIATELHOCTEY, «BAJIEHTHOCTBY,
(CTENICHb OKHCIIEHHUS, «MOJTEY, «MOJIIpHast

Maccay, «<MOJISIpHBI 00beM razo00pasHeIx BEIIECTBY,
“BEILECTBA MONEKYIAPHOrO 1 HEMoJIeKyIspHOro
CTPOEHU, «pacTBOpBI», «AJICKTPOJIMT U
HBSJ’IeKTpOJII/IT», «3JIeKTp0JIHTH‘IeCKaH JIHCCOI_IHaHHH»,
«OKHCIIUTEND U BOCCTaHOBHTeHB», «OKHCIIEHHE U
BOCCTaHOBIICHHEY, «CKOPOCTH XUMHYECKOH peakiumy,
«XHMHYECKOe PaBHOBeCHe», «yrieponusbrii CKeJeTy,
«(DYHKLHOHANbHAs Tpynmay, «usomepusy

OcHoBHEIe 3aKOHBI
XUMHH

Dopmynuposanne 3aKOHOB COXpaHEeHHS Macch]
BELLECTB M IIOCTOSIHCTBA COCTaBa BEIIIEeCTB.
Ycranosnenue HPHYHHHO-CIIEACTBEHHOM CBI3H MEXy
CONICPKaHUEM 5THX 3aKOHOB K HalkucaHueM
XHMHYECKUX GopMy:1 u ypaBHeHuii.

Packpbitie dusuyeckoro CMBICTIa CUMBOJTHKH
ITepuonuyeckoii TabMHUIBI XUMHYECKUX 3JIEMEHTOR Py
U. Menneneepa (HoMepoB SJIEMEHTa, nepuona, I'pynmsr)
U YCTaHOBIIeHHE [IPHYHUHHO-CIIeICTBEHHOM CBS3Y MEXTyY
CTPOCHHEM aToMa u 3aKOHOMEPHOCTAMHU M3MeHeHUs
CBOMCTB 3JIEMEHTOB 1 00pa30BaHHBIX UMK BEILECTB B
NIepHOaaX U rpymmax.

XapakTepucruka snemenron MaJIbIX MEPHOIOB 110 UxX
TT0J103keHHI0 B [Teproauueckoii cucreme /1. U.
MeHneneega.

YcraHosnenne 3aBHCHMOCTH CBOMCTB XHMMYECKHX
BEIIECTB OT CTPOEHUS aTOMOB 00pa3syromux ux
XUMHYECKHX 3]IEMEHTOB,

XapakTepucruka BOXHEMIIMX THUITIOB XUMHYECKHUX
CBS3€H H OTHOCHTEIBHOCTH 5Toj THITOJIOTHH.
O6bacrenue 3aBucumocTy CBOMCTB BEIIECTB OT Hx
COCTaBa M CTpOeHHs KpUcTamTHYeCKyX peuieToxk.
DopMynupoBaHue 0cHOBHEIX TIOJIOXKEeHHI Teopyru
SJNICKTPOIUTHYECKOI] AUCCOLMAINI M XapaKTepHCTHKa B
CBETE 3TOH TEOPHH CBOICTR OCHOBHBIX KJ1accoB
HEOPraHUYeCKUX coennHeHui]. Dopmynuposanme
OCHOBHBIX MOJIOXKEHU TEOPHH XMMHYECKOT0 CTpoeHHs
OPraHUYeCKHX COeIMHEHHI | XapaKTepHUCTUKA B cBeTe
9TOH TEOPUH CBOMHCTE BXHEHIINX npencrasuTeneit
OCHOBHBIX KJIACCOB OpraHHYecKux COCIMHEHHIA.

OcHoBHEIe TEOpHUH
XHUMUH

Baxueiinuye
BeIlleCTBAa

XapaKTepHCTHKa CTPOEHHS aTOMOB K KPHUCTaJIJIOB U Ha
3TOH OCHOBe — 001X buznyeckux u XUMHUYECKHUX
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—
H MaTepHaJbl

CBOHCTB METAJUIOB H HEMETAJIJIOB, XapakrepHcTika N
COCTaBa, CTPOCHHSI, CBOHCTB, MOTyYeH s 1 IPUMEHEHHE
BaXXHEHIIUX HEMETAIIOB.

XapakrepucTuka cocrasa, CTPOEHHUS U OOLIUX CBOMCTB
Ba)KHCHILMX KJIaCCOB HEOPraHUYeCKHX COEIMHEeHUH.
Ornucanue cocrasa u cpoiicrs BaXXHEHUIIIHX
TPENICTaBUTENEH OPraHUYEeCKUX COSIHHEHHMI: MeTaHOA
H 5TaHo.a, CIIOXKHBIX 3GUPOB, KUPOB, MBI,
KapOOHOBAIX KHCIIOT (YKCyCHOM Kuc1oTHI),
MOHOCaXapHu/0B (IJIFOKO3bI), AUCAXAPHIOB (caxapossr),
NoTHcaxapuioB (Kpaxmana u LeJUTIOI036I),
AMHHOKHCIIOT, O€JIKOB, HCKYCCTBEHHBIX 1
CHHTETHYECKUX MOIHMEPOB.

XUMHYECKUH S3BIK
U CUMBOJIMKA

Hcnonesoanue B yue6Hoit 1 npodeccHoHaIpHOI
AEATENBHOCTH

XHMHYECKUX TEPMUHOB U CHMBOJTHKH,

HasbiBanue usyuennsix semects o TPUBHAIIBHOM MK
MEXKIAYHApOIHOH HOMEHKIIATYpe U OTpaXkeHHe COCTaBa
OTHX COCAMHEHHH C IOMOIIBI0 XUMHYECKHX bopmy.
Otpaxenune xumudecknx IIPOLIECCOB € MOMOIIBIO
YPaBHEHHH XUMHYECKHX peaKiuii.

XuMu4eckue O6bacHenue cymuocTn XHUMHYECKHX MPOLIECCOB.

peaxkuuu Knaccupuxauus xumuueckux PEaKUHH 110 pa3InyHBIM
IIPU3HAKaM.

XUMHUYeCKHiT Beinonnenue xumuueckoro SKCIIEpHMEHTA B [1OJIHOM

IKCIepu- COOTBETCTBHH C MIPABHIIAMH TEXHHUKH 6€301aCHOCTH,

MEHT Hab6mronenue, (ukcHupoBaHue U omucanue pesynbsraTros
[IPOBEIEHHOI0 3KCIIEPUMEHTA

XHMuveckast IIposenenue camocrostenbroro [IOMCKa XUMHYECKOH

HHbOp- HH(OPMAIIHHU C HCITONIB30BAHHEM Pa3IuYHBIX

Marus HCTOYHUKOB (HAYYHO-IIOMY ISAPHBIX H3JIaHuU,

KOMITBIOTEPHBIX 6a3 NaHHBIX, pecypco HutepHera);
HCIIOJIb30BaHHe KOMIIBIOTEPHBIX TEXHOIOI Uil JUTS
00paboTkH 1 Nepenaum XUuMHIECKO] HMHbOpMaLuK u ee
NIPENICTABICHHS B PAa3THYHBIX (hopMax

Ipodunsroe u
npoeccuoHansHo
3HAYUMOe
coliepxKaHue

ObbsacHeHHe XUMIYeCKHX ABJICHUM, IPOUCXOASIUX B
TIPUpPOJIe, OBITY U HA IPOU3BOICTRE.

Cobmonenne npasun skomornyecky IPaMOTHOTO
NMOBENICHUS B OKpY’KatoLeil cpee.

Ouenka BusHus xummyeckoro 3arpsA3HeHUs
OKpYXKarolle# Cpesibl Ha OPraHU3M YeloBexa H Apyrue
XHUBBIC OPraHU3MBEI.

Cobmonenue npasun 6esonacuoro obparienus ¢
TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, na6opa'ropr%
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o0opynoBaHueM. T
Kpurnyeckas onenka AOCTOBEPHOCTH XUMHYECKOIM
HH(OpMaImK, mocTynamomei u3 Pa3HBIX UCTOYHUKOR

BUOJIOTrUs

Buonorus —
COBOKYNHOCTb HayK
0 )XHMBOM mpupoe.
Meton HayynOrO
IT03HaHMUS B
Ouonorun

3HaKOMCTBO ¢ 06BeKTamu U3y4YeHUS GHOJIOTHH.
BrisiBnienue POJIH 6HOJIOrHH B (GopmMHpoBaHUK
COBpPEMEHHO CCTECTBCHHO-HAYYHOH KapTUHEI MHpa u
[IPAKTHYECKOM 1eITeIbHOCTH Joen

Knerka

3HAKOMCTRO ¢ KIIeTouHOi Teopueit cTpoeHus
OpPraHMU3MOB.

Honyyenue npencrasnenus o POJI OpraHUYeCcKuX U
HEOPraHM4YeCKHX BEIIECTB B KIIeTKe,

3HaHHe CTPOEHHS KIeTOK Mo pe3ysbraTam paboTsl co
CBETOBBIM MHUKPOCKOITOM.

YMeHue onuceisatp MHKpOIpenapaTsl KJIeTOK
pacTeHuii. YMeHue cpaBHuBaTh CTPOEHHUE KJIETOK
PACTEHHI U XUBOTHBIX 110 FOTOBEIM MHKpoOIIpenaparam

Oprauusm

3HaHHe OCHOBHBIX CIOCOGOB Pa3sMHOXeHHUs
OPraHU3MOB, CTaaHii OHTOreHe3a Ha IIpUMEpE YesIoBeKa.
3HaHKe npuyny, BBISBIBAIOIUMX HAPYIIEHHUS B PA3BUTHH
OpPraHU3MOB.,

YMeHue nonezosarscs T€HETHYECKOM TePMHHOIIOTHEH 1
CHMBOIIMKOH, pelaTs npocTeifime reHeTHyeck e
3a/1a4u.

3HaHue ocoGeHHOCTei] HacCJIeICTBEHHOH 1
HEHACJICICTBEHHOH H3MEHYHBOCTH U KX Guosoruyeckoii
POJIM B 3BOJIIOIMH KHBOTO

Bun

YMeHue aHamH3MpoBaTh 1 OLIEHMBATH Pa3THYHEIE
PHIOTE3bI IIPOMCXOXKACHHUS JKM3HH Ha 3emie.

YMeHue npoBoxuTs onucanue ocobeit ogHOrO BHa 10
Mop(onorudeckomy KPHUTEPHUIO.

PasButue cioco6rocreit SICHO M TOYHO U3JIaraTh CBOM
MBICJTH, JIOTHYEeCKH 060CHOBBIBATh CROIO TOYKY 3peHHs,
BOCIIPMHUMATE U aHAJIM3HUPOBATH MHEHUS
COOeCeIHUKOB, MpH3HABas [IpPaBO Ipyroro 4ejoBeka Ha
UHOE MHEHHe,

YMeHue nokazsisaTs POACTBO 4eloBeKa U
MIICKOITUTAIOIIHX,

OOLIHOCTB ¥ paBeHCTBO YCIIOBEYECKHX pac

DKOCHCTEMEI

L

3HaHHe OCHOBHEIX 9KOIOTHYeCKHX (akTopoB H ux
BIIMSIHUSI HA OpraHU3MEL.
3HaHHe OTIIMYHTENBHBIX [IPHU3HAKOB UCKYCCTBEHHBIX
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COOOLLIECTB — arpo3KOCKHCTEM,

Ionyuenne npencrasnenns o cxeme 9KOCHCTEMEBI Ha
npuMepe duochepsr.

HeMoHCTpaums yMeHus nocTanoBKku esen
ACATEIEHOCTH, IIJIaHUPOBAaHUE COGCTBEHHO
HACATEIIBHOCTH 1A JAOCTHKCHUS INOCTABJIEHHBIX

LieJIed, PeIBUIEHHS BO3MOKHEIX PE3yJIBTaTOB 3THX
ACUCTBHH, opranuzanuu CaMOKOHTPOJIA U OLIEHKH
TMOJTy4eHHBIX pe3ysbratoB. OGyueHue cobIIONeHMIIO
TPaBUJI [IOBEJCHUSI B IPUPOIE, GEPEeKHOMY OTHOMICHUIO
K OHONOrn9ecknM o6sexTam (PaCTeHHAM U SKHBOTHBIM
Y UX COOOIIECTBAM) U MX OXpaHe
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Y4eOHO-MeTOHYeCKOE H MaTePHA/ILHO-TEXHHYECKOe o0ecneyeH e
NporpamMmbl y4eOHOM AHCHHNIHH B OV 1.06 EcrecrBoznanue

OcBoenne nporpammsr Y4eOHOH IHCHHMIIHHEL «EctecTtBo3Hanue
NPENIIoNaraeT HalUYMe B TEXHHKYMe, peanusyromem 06pa3oBaTenbHyo
porpamMmy cpenHero o6Iuero o6pa3oBaHus B npenenax ocsoenus OITOIT
CIIO Ha 6aze OCHOBHOI0 00miero 00pa3oBaHus, yueOHoro kabunera, B
KOTOPOM HMeeTcss BO3MOXKHOCTH 06ecrmequTs CBOOOJHBIH J0CTYn B ceTh
HuTepHeT Bo Bpems Y4€OHOT0 3aHSTHS U B [ICPHO BHEYYEOHOI esTeIbHOCTH
obyuaromuxcs,.

B cocraB kabumeror 1o busnke, XuMuH, 6HONOrUM BXOJIST
nabopatopuu ¢ naGopantckoii KOMHATO}A.

[Tomemenne  kabunera  momkmo YIOBIETBOPATL  TpeGOBaHMIM
CannrapHo-snuaemMuonornyeckux paBuT ¥ HOpMaTHBOB (CaulluH 2.4.2 No
178-02) u 6bITH OCHAIIEHO TUIIOBBIM o0opynoBanuem, YKa3aHHEIM B
HacTOAIINX TPeOOBaHUIX, B TOM YHCle CINCLHANTU3UPOBAHHON  yYeGHOI
MeOenblo M cpencTRamm 00yuYeHHs, J0CTAaTOYHBIMH IJI  BBIMOJHEHHS
TpeOOBaHMiT K YPOBHIO MOArOTOBKH obyyaromuxcs.

B kabunere pmomxno OBITH MYJIbTUMEUIHOE  06opymnoBanue,
TTOCPEACTBOM  KOTOPOrO  yYaCTHHKH 06pasoBaTelbHOro npouecca MoryT
TPOCMATPUBATL BU3YalbHYI0 HH(MOPMALMIO Mo €CTECTBO3HAHHUSA, CO34aBaTh
[IPE3CHTALIMY, BUIEOMATEPHAIIBI, HHBIE JIOKYMEHTBI.

B cocras y4eOHO-MeTonuYeckoro u MaT€pHanbHO-TEXHUYECKOTO
obecrieyeHus TIPOTrPaMMBbl y4€OHOM JUCHMIIIHHEL «BHONTOr s BXOJIST:

& MHOTOQYHKIHOHATBHBIH KOMILTEKC TIpero1aBaTelis;
® HallgaHele  10COOUS  (KOMILIEKTHI Y4eOHBIX  Tabmu,

IUIaKaTOB, MOPTPETOB BBINAIOLIMXCS YHCHBIX, IHHAMHYECKHE MOcoGus,

HILTIOCTPUPYIOIHEe GHOJIOrHYeCK e [IPOLECCEl, MOIEITH, MYISKH U

MHKpPONpenapaTbl GMOIOTHYECKHX 0OBEKTOR I ap.);

- MH(pOPMAITHOHHO-KOMMYHHKATHBH e CpeACTBa;
. SKPaHHO-3BYKOBEIE ITOCOOUS;
. KOMILIEKT TeXHHYECKOii AOKYMEHTAllud, B TOM Yucle

flacnopra Ha cpezncTsa o6yyeHus, HHCTPYKIIMH [0 UX HCIIONB30BAHUIO
TEXHUKe 0e30I1acHOCTH;
. OubanoreynsIit hon,

B 6ubnauoreunsri GoHa BxomsT Y4eOHUKH, yueGHO-MeTommuecKie
Kommiektel  (YMK), obecrieunBaromue ocBoeHHe y4eOHOM aucuHmIHHED
«bronorus», pexoMeHmOBaHHBIE MK AOIMYyIICHHbIE ISl MCIIOJNb30BAHUS B
TeXHUKYME, peanu3yromem obpazoBatesbHyi0 IporpaMMmy cpenHero o6iero
00pa3oBaHus B Ipefenax 0CBOCHMs OIIOIT CIIO na 6a3e ocHoBHOrO o01wero
00pazoBanus.

bubnuoreunsri GoHL MOXeT 6bITH AOMOJIHEH  SHUMKJIONEUAMH,
CIIPaBOYHHKAMH, CII0BapsMH, Hay4YHOH U Hay4HO-MOMyIpHOI JUTEPATYpoOii U
Apyroi IuTepaTypoii mo Pa3HBIM BOIpocaM OHOJIOTHH.

MarepranaM mno OMONOTHH, MMEINMMeS B CBOGOMHOM NocTyme B cHcTeme
Hurepner (31eKTpOHHBIM KHHTaM, [pakTHKymMaM, TecTaM H ap.).
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O6wue TpeGOBAHKSA K THYHOCTHBIM pe3ynsraTtam 1o AMCLHUIITHHE
OVl 06 EcrectBo3nanue crienuansroctn 43.02.15 IloBapckoe u KoHaUTEpPCKOE
Ieno

B pesynpTatax mpouecca BocrmuTaHuS 00yYaromuXCsl 3aHHTEPECOBAHBI BCE
YYaCTHUKH 00pa30BaTeIbHBIX OTHOIIEHMH — 00Y4arOIIHIACs, CeMbs, o011ecTBo,
3KOHOMUKA (npennpmmmpa6oro;1arcﬂﬂ), FOCyapCTBO, COLMALHbIE HHCTHTYTHI,
MIOSTOMY  IUIf  MIAHUPOBaHMS  BOCIMUTATENLHOMN paboTel  mcnonb3yercs
CornacoBaHHbIH 00pa3s pesymbrata — «IlopTper BelTyckHMKa CIIO».  Iloptper
BeimyckHUKa CIIO oTpakaer xomruiekc ITTAHUPYEMBIX JINYHOCTHBIX Pe3yJIbTaTOB,
3aJlaHHEIX B opMe 6a30Boit MomenH «I[Toptpera Fpamagnﬁa Poccun 2035 ronay,
KOHKPETH3UPOBAHHBIX MPHMEHUTEBHO K ypoBHio CITO

Ouenka  jgocTwxeHHs O0y4arOmUMHCH  THYHOCTHBIX pe3ynbTaToB
[IPOBOZIUTCS B paMKaX KOHTPOJIBHBIX M OLIEHOYHbIX pouenyp, mpelycMOTPEHHBIX
HaCTOsILLEN IIPOrpaMMOI.

JlnuHocTHBIE pesyabTaTHI Koa inunocrnpix pesyasraros
PeaIH3aIHH IPOrPaAMMBI BOCIIHTAHMS PeaTH3ALHN NPOrpaMMBbl
(Oeckpunmopui) BOCIHTAHHSH
OcosHatommii  ceGs  rpakianusomM u 3aIUTHUKOM JP1

BCJIMKOH CTpaHBI.

I[posensromuii AKTHBHYIO T'PaXXIaHCKYIO I103HIHIO,
JICMOHCTPHPYIOIIHH  IPHBEPKEHHOCTH IPHHIMIIAM
HCCTHOCTH, NOPANOYHOCTH, OTKPBLITOCTH, SKOHOMHYECKH
AKTHBHBIE M yyacTBylomui B CTY/JICHYECKOM H
TCPPHTOPHAILHOM CaMOYNpABIEHHH, B TOM YHCIE Ha
YCJIOBHUSAX 00poBo/IbYECTBa, IPOJIYKTHBHO
B3aHMO/ICHCTBYIONIHUHA U YYaCTBYIOIIHH B J€ATEIbHOCTH
00IIeCTBEHHBIX OpraHH3aruii.

JIP 2

Cobmonaromuii  HopMbI NPaBONIOPs/IKA,  CIIEAYIOIIHH
Hjacalam  TpaxIaHCKoro  oOmecTBa, obecrneueHHs
OezonacHocTs, mpa u  cBoGojx rpaxxaad Poccun.
JlostmbHebiH K YCTaHOBKaM u IIPOSIBIICHHSIM
TIpeiCTaBuTENIeH CYOKYNBTYD, OTIHYAKOMHMH HX OT rpynn
C JICCTPYKTHBHBIM M  J€BHAaHTHBIM  I[OBEJCHHEM.
HemoHcTpupyommii HCIIPHATHE H TNpeayNpexaaroniHii
COLHANTEHO ONACHOE [OBEICHHE OKPYIKAIONIUX.

[IposBnstomuit u ACMOHCTPHPYIOIIHH YBaKGHHE K
JIOIIM  Tpy/ia, OCO3HAKIIMH LEHHOCTH COOCTBEHHOrO
Tpyna. CTpemsiuiics k (opmupoBaHuIO B cerenoii cpene : JIP 4
IMYHOCTHO M NMPO(ECCHOHANBHOIO KOHCTPYKTHBHOTO
«urdpoBoro cienay.

HemoHcTpupyrommii NPUBEPXKEHHOCTE K POTHOM
KYIIbTYpe, MCTOPHYECCKOH NaMATH Ha OCHOBE JIIOOBH K
Ponune, ponsomy mapoxy, mamoii POJIHHE, TIPHHSATHIO

aJULMOHHBIX IIEHHOCTE MHOI'OHAILIMOHAJIBHOTO J

JP 5




Hapoaa Poccuu.

[posBisommii  yakemne K  mogam CTapILuero
IIOKOJICHHA M TOTOBHOCTh K YYACTHIO B COLHAILHOM
TIOIEPIKKE H BOJIOHTEPCKHX JABHIKEHHX,

JIP 6

Oco3HalOmMi  NPHOPUTETHYIO LEHHOCTh JHIHOCTH
HCIOBEKA,  YB@KAIOUMA COOCTBEHHYI0O H  UyKyIO
YHUKAJIIEHOCTE B Pa3IHYHBIX CHTyaHHﬂX, BO BCCX tbopmax
M BUJIaX 1eSTeNLHOCTH.

JIP 7

[Iposensiomuii  u JAEMOHCTPUPYIOIIHI  yBaXKEHHE K
MPEICTaBUTENSIM Pa3IHYHEIX 9THOKYJIbTYPHBIX,
COHAIbHBIX, KOH@CCCHOH&HLHHX H HHBIX Tpynm.
ConpuuacTHelii K COXpaHeHHIO, NPEYMHOKEHUIO H
TPaHC/HIIHH  KYIBTYPHBIX TPaaullMi M IeHHOCTEH
MHOTOHAIHOHAJILHOT'O POCCHHCKOIO TOCYJApCTRa.

JIP 8

3aboramuiics o  3ammre OKpy»arolleH  cpensl,
COOCTBEHHOH H 4YyiKoi OesomacHocTH, B TOM YHCIe
(OB,

JIP 10

TposBnsommii yBakeHne K 5cTETHUECKHM LEHHOCTAM,
001a1AI01MI OCHOBAMH 3CTETHYECKO# KYJIBTYPBI.

JIP 11

[Ipunumaromuii  cemeiinnie LHEHHOCTH, TOTOBBIH K
CO3JJaHHIO CEMBH U BOCITHTAHHIO Jereit;
JICMOHCTPHPYIOUIMH HENPHSTHE HACHIHS B CeMbe, yXo/a
OT  POJMHTENLCKOH  OTBETCTBEHHOCTH, OTK43a  OT
OTHOIICHHH CO CBOMMH JETBMH M HX (uHaHCcOBOIO
COJIepKaHHUA.

JIP 12

JIuanocTHBIE pe3yabTaThI
PeaIH3aNHH NPOrPAMMBI BOCHHTAHMS,

onmpeje/IeHHbIE 0TPac/IeBLIMH Tpeﬁonaﬂnnmn K 1€JIOBBIM Ka4eCTBAM JIHYHOCTH

Bemonnsrommii npodeccHonansuble HaBbIKH B cepe

CEpBHCA JIOMallHero 51 KOMMYHaJIbHOT'O JIP 13
X034HCTBA/TOCTHHHYHOTO Jejia

[IposiBnsromuii CO3HaTEIILHOE OTHOILICHHE K

HEMPEPLIBHOMY 00pa30BAHHIO KAK YCIOBHIO YCHEUIHOH JIP 14

NpohecCHOHATBbHOM M 0BIIECTBEHHOM /eI TeTbHOCTH

JIn4nocTHBIE pesyabTaTHI
PeaTH3auHH NPOrpaMMebl BOCITHTAHMS,

onpeaejeHnble cyobexToMm Pocceniickoii (Denepaunu'(npu HAJIHYHH)

Hcnons3osanue HOBBIX TEXHOQJIOTHH B

N JIP 18
NpoecCHOHANBHOM IEATEIEHOCTH.
IlpusHaronmii neHHOCTH HenpepsBHOIO o0pazoBanmus,
OPHCHTHDYIOLMHCA B M3MEHSIOMIEMCS DBIHKE Tpy.a,
usberarommuii 0e3paboTHIIb; YIIPaBISIONIHI JIP 19
COOCTBEHHBIM npoecCHOHATBEHBIM pa3sBUTHEM;

pe)IEKCHBHO OIIEHUBAIONIKIT COBCTBEHHBIH JKH3HEHHBIN
OIIBIT, KPHTEPHH JIMYHON YCIELUIHOCTH.

JIHYHOCTHDBIE pe3ybTaThl
pea/inzanuu lIporpaMMsl BOCIHTAHHUA,

onpeje/ieHHble KJIHYeBLIMHA pRGOTDIIaTEJIHMHZ(HpH HaJIU4YMH)

['oToBBIH cooTBeTCTROBATE O3KHMAAHMAM paboronareneii:
MPOEKTHO MBICAAMH, 3P PEKTHBHO B3aUMOCHCTBYIOLIHIA ¢

JIP 20




H/ICHAMH KOMaH/bl H COTPYIHHYAIOUIHIA C APYTUMH JIIO/IBMH,
0CO3HAHHO BBIMOHAIOLINA NPO(ECCHOHANBHBIE TPeOOBaHMNS,
OTBETCTBEHHBIH, MYHKTYaIbHBbII, JAUCLIHIUIHHUPOBAHHBII,
TPYA0MOOHBBIHN, KPUTHYECKH MBICJIALIWH, HALIEIEHHBIH Ha
AOCTHXKEHUE NOCTABNEHHBIX LieNell; 1eMOHCTPHPYOLHI
MPODHECCHOHANBHYIO HKH3HECTOMKOCTD.

Ilpusnaronmii neHHOCTH HENpepbIBHOro o6pazoBanus,
OPHEHTHUPYIOUIHHCS B H3MEHAIOLIEMCS PhIHKE TPy/Ia, ¥y
usberatowmii 6e3paboTHLbL YNpaBasIoLHii cOOCTBEHHBIM '
MPO()ECCHOHANBHBIM Pa3BUTHEM; pedIeKCHBHO
OLICHUBAIOIINH COOCTBEHHBIH JKU3HEHHDII OMbIT, KPHTEpHH
JIMYHOH YCIEIIHOCTH.

JIP 21

JIuunOCTHBIE pe3y/ibTaThI
PeaIM3alHH NPOrpaMMbl BOCIIHTAHMS,
onpejaejenubie cydbbekTamu o6pasoBaTeasHoro nponecca’(npu HATHYHH)

TposiBnsiommit yctoiuuserit nutepec u noTpeGHOCTH K 7P 23
3/10pOBOMY HAKTHBHOMY 00pa3y XH3HH.

Oco3HalOmKi OTBETCTBEHHOCTD 3a Gnaromosnyuue cBoei

JIP 24
YKHU3HH

Coxpansromuii IICUXOJIOTHYECKYIO YCTOHYHBOCTE B
CHTyaTHBHO CJIOJKHBIX HJIH CTPEMHTEILHO MEHSIOIINXCS JIP 25
CHTYalHsX.

PaspabateiBaercs T10O cosmectHo ¢ paGoTonaTensiMH, pOAMTENSIMH, NearoraMH obyuaromuMucs.

anonHseTcs mpu  paspaboTke pabouedl mporpaMmel  BocrHTaHMSA npodeccronansHol  06pasoBaTenbHOI
OpraHM3aLmu. '




PELIEH3USI

Ha pa6ouyio POTpaMMy  mo  yuebnoit  aucummiuee  OYJL.06
EcTecTBo3Hanue 1o cnenmanshocTy: 43.02.15 Tlosapckoe u KOHIUTEPCKOE Jeno,
BLIIIOMHEHHYIO npenonaBatensmu  CHexko IOimei AHzpeeBHOIT M Bunyroii
Exarepunoit Bnanumuposuoi.

Pabouass nporpamma 00pasoBaTebHON  yue6HOi Aavcuumgesl OVY]I.06
EcrectBosHanne npepnasnavena AV peaTu3allid OCHOBHOM IIPO(ECCHOHANBHOIN
obpasoBarebHOM fiporpamMmel CIIO Ha 6a3ze ocHOBHOro o6uiero o6pazoBanus ¢
ONHOBPEMEHHBIM  IOy4YeHHEM CpemHero obutero o6pa3oBanus. ITporpamma
paspaborana ¢ yyerom @OIOC cpeanero obumero o6pa3oBanus (mpuka3
Munobprayku Poccuu or 17.05.2012r. Ne413), pexoMennanuit ®I'AYV «®HUPOy
Ha  OCHOBe  mpumepHOit NpOTPaMMbl  IIsi  pealM3allid  OCHOBHO
npodeccHoHansHOM o0OpasoBarenpHOI nporpamMmel CIIO ma 6aze ocHoBHOro
oduiero o6pa3oBaHus ¢ TOTYyYeHHeM cpenHero obmiero o6pa3oBaHus. IIpoTokon
Ne 3 or 21 mons 2015 r. Perucrpaunonusrit HOMEp penieH3uu 374 ot 23 wurons
2015 r. ®I'AY «®HUPOy». OIrOC CPEAHEro MpoheccHOHaIBHOro 06pa3oBaus o
crietnanbHocTd 43.02.15 IloBapckoe u KOHIHUTepcKoe neno, Munuctepcrsa
00pa3oBaHus U Hayku Poccmiickoii Denepanun Ne 1565 or 09.12.2016 roja,
3apETUCTPUPOBaHHOrO  MuHKCTEpCTBOM ocTuuMd - Poccuiickoii Denepaiyn,
PerucTpanioHHeii Ne 44898 ot 22.12.2016 rofla ¥ COLHaIbHO-3KOHOMUYECKOTO
npopuIs  mpogeccHoHaTBHOrO o0pa3oBanms. YKpynHéHHas  rpymma
crenuainbHocTel 43.00.00 Cepauc u TYPH3M

SBEIK ¥ cTUB U3I0XKCHUS, TEPMHHOJNOTHA NOCTYIHBI IS 00yyeHwus
ClienHaiIbHOCTH 43.02.15 IToBapckoe u KOHIHTEPCKOE J1e10.

Conepxanue paGouei IPOrpaMMBI  COOTBETCTBYeT COBPEMEHHOMY YPOBHIO
PasBUTHS HAYKH, TEXHHKH U IIPOH3BO/CTBA,

3akmouenne;

PaGouas nporpamma mo Adcuuiuimie OV].06 EcTecTBo3HaHMEe Mosker OBITH
HCIIOIb30BaHa N1t 00eCIeYeHHs OCHOBHO 00pa3zoBaTtenbHOI IIPOTPaMMBI  [10
ceuransHocTH 43.02.15 IToBapckoe u KOHJTUTEPCKOE Nej10

Penensent Murio £ 3, m,,%mq stk ®.M.0., Mecto paboTr,

7 7 : ¢ ' , ) o
(ROMKHOCTE, yueHas crenens) /COtyrt Mgt i PP vpotrrtin fone

A
JTHYHAas MOAIUCH &L s il

JlaTta o106 .1 o . S o

.ff)o',z agmenﬂ M,«Héko 3(\60@}0@)0

o/ levtc LO | "nc_m@ucrg o m
_ #L/f//amo % il

Cneuanyem

no ngjocowa'tfj_




PEIIEH3US]

Ha  pa6ouyro porpamMMy  mo  y4eGHOM  aMcHHIIIHHE OV]1.06

O/HOBPEMEHHBIM  IOMTy4YeHHeM  CpemHero obmero o06pazoBanus. ITporpamma
paspaborana ¢ yuetom ®OLOC Cpefinero obmiero o6pazosanus (mpukas
Muno6prayku Poccuy ot 17.05.2012r. Ne413), pexomennanuit ®I'AY «OUPOy
Ha ~ OCHOBE  mpHMepHOif [porpamMMel s peanuzanum OCHOBHOH
NpopeCcCHOHANBHOIT obpa3zoBaresHOlM Nporpammel CTIO Ha 6asze ocHOBHOroO

cnenuansHocTH 43.02.15 IloBapckoe wu KOHIOWTEpcKoe nelo, Munucrepcrsa
00pazoBanus u Hayku Poccuiickoii ®Qenepaun No 1565 or 09.12.2016 ropa,
3apErHCTPUPOBAHHOIO Munncrepcrom octuuun - Poccuiickoii Denepanuu,
PCrUCTpanMoHHbIH Ne 44898 ot 22.12.2016 roma u COLHATBHO-3KOHOMHYECKOTO
mpopuns  mpodeccHonanbHOO o0pazoBanus. YKpynuénnas rpymnmna
chieunanbrocreii 43.00.00 Cepsuc u TYPHU3M
SIBBIK W CcTHIIB H3JI0XKE€HUS, TePMHHOJIOrUs AOCTYNHBI I 00y4eHus
crenuansHocTH 43.02.15 IToBapckoe u KOHIHUTEpCKOe meno.
Conepxanue pa6oueii pOrpaMMBI  COOTBETCTBYeT COBPEMEHHOMY YpPOBHIO
Pa3BHTHUS HAYKH, TEXHHKH 1 IIPOM3BOJICTBA.

3akiao4yeHue:
Paboyast mporpamma o Auciunmmee OY/1.06 Ecrecrosnanue MOXET OBITh
HCIIONb30BaHa A obecrmevenus OCHOBHOH 00pa3oBaTensHOI IIPOTpaMMBI 110
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