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Peuenzus
HA padouyro APOrpaMMy y4eOHOH AHCUHNIAMHLI '
«EcrecTBO3IHARNE) NIO CHEUNANLHOCTH
38.02.01 Dxonomuka H OyXraarepckuii yaér (o orpacianm)
npenoaasarenaeid H.C. Jlykouunoii n O.B. Mupacosoii

Paboyas nporpamMma y4eOHO# aucuunnunbl «EcTecTBO3HaHME» cocTaBieHa B
cooTBeTCTBHU ¢ TpeboBanmsiMu @I'OC CI1O no cuenmanbHocTu 38.02.01 DxoHOMMKA M
Oyxrantepckuii yuét (mo orpacnsm) ¥ Ha ocHoBe [lpumepHoll nporpamMMel
JUCIHUIUIMHEL, oao0penHoii PI'AY «OHUPO» 21.07.2015 .

B paboyeli mporpamMe COACPKUTCSA MOACHUTEIbHAA 3aHCKA ¢ YKa3aHMEM o0iacTd
NPUMEHEHHs, MecTa y4eOHON AUCUUILTAHEI B CTPYKTYPe OCHOBHO# NpodeccHOHATLHOM
o0pa3oBaTenbHOH TPOTPaMMbl, LEIM UM 33[@a4d, a TAKKE ONpEAENeHHOe Y4YeOHBIM
IUIAHOM KOJIMYECTBO YacoB MaKCHMMalbHOH, 00sa3aTeNbHOM ayaHTOpHOH yueOHOM
HArpy3KkH, KOJIMYECTBO 4acoB CaMOCTOATENBbHONH paboTel. EcTecTBO3HaHME u3yuaercs
kak ©0a30BBlii yyeOHBI npeaMer mpu ocBoeruMm cneumansHoctd CIIO 38.02.01 B
ob6béme 108 uacos, utoroM obyueHus sBasercs nposeaeHue AUddepeHUMpPOBaHHOTO
3auéra.

Pabouas nporpamma BKMouyaer B ceba TpW OCHOBHBIX pa3zaena, o0naaarolmx
OTHOCHTENRBHOW CaMOCTOATENLHOCTLIO M UENOCTHOCTLIO:  «Du3nka», «Xumua ¢
3JIEMEHTAMH 3KOJIOrMU», «buosorua ¢ 3neMenTamu skonoruu». Takod noaxod K
CTPYKTYPHPOBAaHUIO  cojiepaHus paboyell nporpamMmbl He HApYIlaeT JIOTHKY
eCTeCTBCHHOIay4YHOTO 00pa3oBaHUA ¥ MO3BOJSAET HCHONB30BATh YACTHHIC METOAMKH
AJ11 COBMECTHOIO MPENnoAaBaHus BblLUEHA3BAHHBIX AUCUMIUTMH. CofepxaHue paboueit
NpOrpaMMbl OCBEILACT €CTECTBEHHOHAYYHYI) KapTUHY MWpa, aTOMHO-MOIEKYISIPHOE
CTpOEHHE BELIEeCTBA, NMpeBpallleHHe dHEPruu, YeloBeka Kak OUOJIOTMYECKYIO CHUCTEMY,
ouoxumudeckue npeoOpazoBaHus B Hed, a4 TakkKe  BONPOCHl IKONOTHYECKOTO
00pa3oBaHWA ¥ BOCHUTAHHA.

TemaTuueckuit mIaH cocravliieH B TaONM4HON Gopme ¢ ykazaHWeM pa3fiesioB U TeM
3aHATHH. B paboueil mporpaMMme coaepkatcs TpeGOBaHWSN K pe3ylbTraTaM OOydeHWs.
HaHnas pabouas mporpamMMma MoXeT OBITH NPHMEHEHA B MPENoJaBaHUUY4YeOHOM
qucuurieel - «EctecTBO3HAHWE»» B 00pa30BATENBHBIX YUPEXKACHHAX CPERHEro
npodeCcCHOHANBHOTO 00pazoBaHUs

PerieHzedT: Ve JI.B. Manaxosckag, npenogasarens ¢gpunuana CamI'VIIC
B I. PTumeso



COJAEPKAHHUE

TTOSACHHUTEIIBHAS BAIMCKE. .cveerierierreniaenrerianinnirressiasssaesasnesansssssassasmsarsessessesees
O6uas xapakTepucTHKa Y4eOHOH TUCUMIUTHHE! « ECTECTBOZHAHUED ...cevveenne.-.
MecTo yueOHOH AHCLHNTHHB B YIEOHOM TIAHE ... .ouvnrinenranraneiaeneenaaenen
Pe3ynbTaThl OCBOCHHUS YUEOHOH JUCHMIUIHHDBL. ..oevvet it iianiniirineeaneerneinnns
TeMATHUECKIH TIIIAH. . . ..ttt e eeetiee et e ee e e aeis e e et e aae e e e ee e eeeeetnraannes
ConepkaHue yIeOHOH AMCLMIUTHHBL. ¢ c..\uuveaneeineineiaeiaanneanneeanaeanaeeannes
XapakTepUCTHKA OCHOBHBIX BHIOB Y4€OHOH 1€ATENBHOCTH CTYACHTOB. .. ... ...
VYuebHo-MeToHUECKOE " MaTepHaTbHO-TEXHUYECKOE obecneyeHue
nporpamMmsl yueOHOM AUCUMIUTHHB! «ECTeCTBOZHAHHED ... v eieaen. R .

[Tepeyuennb TMTEPATYPBI U HCTOUHHKOB. ¢\ ..vviiieininiienanenaicnanaeaanenss

o0 oo th



HOSMCHHUTEJNBLHASA 3AITINCKA

Pabouas  mporpamma  yueGHo#W  guchHrumMHbl  «ECTecTBO3ZHAaHWE» .
IpeaHa3sHadeHa VIS H3yYeHHs ecTecTBo3HaHus B ¢Gmwmane CamI'VIIC B 1.
Pruineso, peanusyromeMm o0pa3oBaTeNbHYIO INIporpamMMy CpelHero oouiero
o6pasobanus CIIO Ha Gaze ocHoBHOro ofuiero oOpa3oBaHUs, NPH [OALOTOBKE
cnegyanucToB 38.02.01 DOkoHomuka u Oyxranrepckuit yuder (Mo oTpaciam).
Ilporpamma paspaborasa Ha ochoBe Tpebopanuii PI'OC cpeanero obwero
0Opa3oBaHys, NPEeABIBIAEMBIX K CTPYKTYPE, COEPKAHUIO U PE3YNbTATAM OCBOECHHS
yueOHOU aucumuiirHbl « ECTECTBO3HAHMEY, B COOTBETCTBHH ¢ PexoMeHgauMsIMH 1Mo
OpraHy3aliMy 110JIy4eHHs cpefHero odmero obpazoBaHus B fpeAeiax OCBOCHUS
00pazoBaTeNbHBIX MPOTPaMM cpeqHero npodecCHOHAILHOrO 00pa3oBaHud Ha Oaze
OCHOBHOTO of0uwiero ofpa3oBaHus ¢ yderoM TpeOoBaHuii  GenepaabHBIX
TOCYapCTBEHHBIX 00pa3oBaTeNbHBIX CTAHAAPTOB M TMonydaeMmoll npodeccun HIH
CeUUAIbHOCTH  cpegHero  npodeccHoHalIbHOTO  obpaszoBaHus  (IMMCBEMO
HenaptamMenTa rocynapcTBEHHOH MONUTHKH B cepe TMOATOTOBKH paboynx KajJpos
v 1O Munobprayxu Poccunt ot 17.03.2015 Ne 06-259).

Conepxanne nporpamMmsl «EcrecTBo3HaHMe» HampaBleHO Ha JOCTHXKEHUE
CAEAYIOIINX LeIeH:

* OCBOCHMEC 3HAHHH O COBPEMEHHOM €CTeCTBEHHOHAay4HOH KapTUHE MUpa R
METOAaX €CTECTBEHHBIX HayK; 3HAKOMCTBO ¢ Haubojlee BaXKHBIMM HAECIMH U
JIOCTHXEHUAMH  €CTECTBO3HAHMS, OKa3aBUIUMHU ONpejelsiioliee BIHAHUE Ha
Pa3sBUTHE TEXHUKH U TEXHOJIOTHHT;

* OBIIQJIEHWE YMEHMSAMH TIPUMEHNTHL MOMYy4eHHbIe 3HAHUA JUISL OOBICHEHUS
SBJICHUH OKpYXXAIOUIEI'0 MMpa, BOCIPUSATHS HHAOPMAIUH €CTECTBEHHOHAYUHOTO W
Mpo(eCCHOHANBHO  3HAYMMOTO  COAEPKAHMA; PA3BUTHE MHTEUIEKTYAbHBIX,
TBOPYECKHUX CIIOCOOHOCTEN M KPUTHYECKOTO MBINIICHHWS B XOJ€ IPOBEIACHHS
NPOCTEHINNX HMCCIENOBaHUM, aHalHW3a SABJICHHH, BOCIPHSTHS M HHTEPIpETALMH

eCTeCTBEHHOHAYYHOH HH(DOpMAaIINiu;



* BOCNIHTaHUE yOEXKAEHHOCTH B BOZMOXXHOCTH ITO3HAHUS 3aKOHHOHW NPUPOABI
H HCNONB30BAHHUS AOCTHXKCHUIN €CTeCTBeHHBIX HAYK AJIA Pa3BUTHA LMBUIH3ALHH | _
TIOBBILICHUA KaueCcTBa KU3HM;

* DNpPUMEHEHHE eCTCCTBEHHOHAYYHBIX 3HAHHH B TPOQPECCHOHATBHOH
JEATCTBHOCTH M TOBCEAHEBHOW XW3HM and  obecnedeHus Oe30MacHOCTH
JKU3HENECATENBHOCTH; TI'PaMOTHOTO HCIIONb30BAHUA COBPEMEHHBIX TEXHOJIOTHI;
OXpaHbl 3J0POBLA,; OKPYIKAIOLIEH cpeasl.

Paboyas mporpaMMa MoXeT OBITh HCNIOIB30BAHA AJI M3YUYEHHSA JUCUHIUTHHBL

«EcTtecTBO3HaHMe» B JpYyrux npodeccoHaNBHBIX ~ 00pazoBaTENbHBIX
OpraHH3alHUsX.
OBLIASA XAPAKTEPUCTUKA YYEBHOH! JUCITAILIHHBI
«ECTECTBO3HAHHE»

EcrecTBO3HaHHe — Hayka O SBJIEHHAX M 3aKoHax npuponsl. CoBpeMeHHOe
€CTECTBO3HAHHME BKIIOYAeT MHOXCCTBO €CTECTBEHHO-HAy4YHBIX OTpacied, u3
KOTOPBIX HauOoliee BAXKHBLIMU ABIMOTCS (H3MKa, XuMUA ¥ Ouosorus. Ono
OXBAaTHIBACT HIMPOKHH CMEKTP BOMPOCOB O Pa3HOOOPA3HBIX CBOHCTBAX OOBEKTOB
TIPHPOABI, KOTOPBIE MOKHO PACCMATPUBATh KaK €UHOE LIEJTOE.

EcTecTBeHHOHAyUYHBIe 3HAHUS, OCHOBAaHHBIE HA HUX TEXHOJIOTHH (HOPMHPYIOT
HOBBIH 00pa3 >xu3HU. BpicOK00OPa30BaHHbIH YeN0BEeK He MOXKET AHCTAHLIHPOBATHCS
0T (yHIaAMEHTANBHBIX 3HaHHH 00 OKpYXAWIUEM MHpe, He PHCKyS OKa3arbCs
OecnoMolHEIM B NpodecCUOHANBHONH JeATeNbHOCTH. JIroOoe mepcrnexTHBHOE
HalipaBji€HHe IEATCIbHOCTH YEJOBEKAa MPIMO HIHM KOCBEHHO CBS3aHO C HOBOH
MaTepHanbsHoi 0a30il 1 HOBLIMU TEXHOJIOTHSIMM, ¥ 3HAHHE UX €CTECTBEHHOHAYYHOM
CYIIHOCTH — 3aKOH ycnexa. EcTecTBO3HaHHe — HEOTbEMIIEMAas COCTABIAOLIAA
KyJbTYpPBI: OIpe/eNsss MHPOBO33pEHHE YeslOBeKa, OHO IIpOHHKAeT M B
TYMaHUTapHyl0 chepy, H B OOlECTBEHHYIO ’KH3Hb. PanMoHaNbHEIHA
€CTECTBCHHOHAYYHBIH MeToJ, CHPOPMHUPOBABIIUIACA B PAMKaX €CTECTBEHHBIX Hayk,
obpasyeT ecCTeCTBEHHOHAyYHYI0 KapTHHY Mupa, Hekoe obpasHo-(punocopekoe

000o01eHNe HaAyUHbBIX 3HAHHIA.



OcHoBy ecTecTBO3HaHMA mNpeAcTaBiseT (puU3MKa — HAyKa O IMPUPOJE,
W3ydaroiliasl HauGonee BaxKHpIE ABJIEHHS, 3aKOHB! W CBOHCTBA MAaTEPHATILHOTO MUpa. _
B ¢usuke ycTaHaBIMBAIOTCA YHHBEPCAJIBHBIE 3aKOHBI, CIPABEMIJIMBOCTE KOTOPHIX
OATBEPXKAACTCH HE TOJIBKO B 3€MHBIX YCIIOBUSX M B OKOJIO3€MHBIX NIPOCTPAHCTBAX,
HO ¥ BO Bcel Beenennoil. B aToM 3akmouaeTcss OIMH U3 CYIECTBEHHBIX npmHaKoﬁ
¢u3uKU KaK PyHJAMEHTANIBHON HAayKH.

Qu3nka 3aHMMaeT ocoboe MecTO CpelH €CTeCTBEHHBIX HaykK, NMOITOMY €€
NPUHATO CYUTATH JIMAEPOM €CTECTBO3HAHUA.

EcTecTBO3HaHHE KaK HayKa O ABNEHHAX U 3aKOHAX MPHUPOIB! BKIIOYAET TaKKe
OJIHY U3 BaXHEHIIUX OTPACIICH — XMMHULO.

XumMnsg — Hayka 0 BellecTBax, HX COCTaBe, CTPOEHHH, CBOICTBAX, NnpoLieccax
NPeBpalieHns, UCNONb30BAHUU 3aKOHOB XWMMWHW B MPAaKTUYECKOH JeATeNbHOCTH
JII0JEH, B CO3/1aHHH HOBbIX MAaTEpUaAsOB.

buosorus — cocrtaBHas uacTb €CTECTBO3HAHUA. JTO HayKa O JXKUBOW
npupoze. Ona u3yyaeT pacTUTENbHbBIN, )KHBOTHBIH MUP W YellOBEKa, HCITOJIB3YS KaK
CODCTBEHHBIE METOZBI, TAK W METOMABI IPYTHX HaykK, B YACTHOCTH (DHU3HKH, XUMHH U
MaTeMaTHKH: HaOMIOAEHHS, YKCTIEPHMEHTHI, HCCISIOBAHUS C MMOMOINBIO CBETOBOTO
M BJIEKTPOHHOr0 MMKpocKoma, o0paboTKy CTATUCTHYECKMX HaHHBIX METOJaMH
MaTeMaTHYECKOM CTaTHCTUKM W Ap. buonorua BhABIAET 3aKOHOMEPHOCTH,
OpHMCYIIHE XH3HM BO BCEX €€ MPOSBICHUAX, B TOM YUCJe OOMEH BELIeCTB, pOCT,
pa3MHOX€HHE, HaCNEACTBCHHOCTh, U3MEHYHUBOCTD, 3BOJIIOLIUIO U Jp.

PaGoyas nporpamMa yueGHoO# mucimMmumHb «EcTecrBosHaHue» comepxur
TPH pasjiena, obnajalomme OTHOCUTETEHOH CaMOCTOATENBHOCTRIO H 1IEIOCTHOCTHIO
—  «®Dusnka», «XuMua», «buomorus» — YTO He HaApyIIaeT JIOTHKY
€CTECTBEHHOHAYYHOT0 00pa30BaHMA CTY/ICHTOB.

B mpouecce  peamuzanumu  cojepkaHus — y4eOHON  JMCLMILIMHBI
«EcTecTBO3HaHHE» 3HAYMMO W3yuUeHHe pasfena «®PuszMka», KOTOPbIE BHOCHT
CYIISCTBEHHBIN BKIaJ B CHCTEMY 3HAHHH 00 OKpyXaromeM MHpe. DTOT pazzen

ABNIAETCA CHCTEMOOOpasyloluM U APYTHX pasfenoB y4eOHOH AUCLUNTHHG,



MOCKOJNBKY (DU3HYECKHE 3aKOHbHI JIEKAT B OCHOBE COJACPXKAHHUS KypCOB XHMHUH H
OHOJIOTHH. '

[lpn wnzyyenun yueGHOro MarepHajla mno XHMHM M OHoJorMH ocoboe
BHMMaHUe 00yHaroImuxcs o0paiaercs Ha )XKU3HEHHO BaXKHBE 00BEKTHI NPUAPOXBI H
COCTOSIHME OpraHN3Ma YeJIOBeKa. I'unpocdepa, armochepa u 6H0cq)epa-
paccMaTpUBatOTC HE TOJNBKO OTHOCUTENBHO HX XMMHYECKOI'O COCTaBa M CBOMCTB,
HO 4 MX QYHKUMHA U 3HAYCHUA AN KUSHEASATEILHOCTH JIOAEH: 3TO COAEepIKaHue,
OCBEINAIOIIee POJIb BAKHEHUIIHX XMMMYECKUX 3JICMEHTOB B OPraHHM3ME 4eJIoBeKa,
BOIPOCH! OXpaHbl 340POBbA, NPOPUAAKTUKU 3aD0aCBaHUH H BPENHBIX IIPHUBBIYEK,
MOCJNEACTBMH W3MEHEHUS cpefpl oOuTaHUA uenoBeKa Uil YejlOBEeYeCKOM
LMBAIM3ALUM,. 3aMETHOE MECTO B COJIEP)KAHHM Y4eOHOH RUCUHMIIIHHBL 3aHUMAET
y4eOHbI MaTepual, He TOJIBKO (OPMMUPYIOLIUI E€CTECTBEHHOHAYYHYI) KApTHHY
MHUpa Yy CTYAEHTOB, HO W  pPacKpblBalOLIMH  VIPAKTHYECKOE  3HA4YCHHE
€CTEeCTBEHHOHAYUHLIX 3HaHHH BO BCeX cepax KH3HH COBpeMeHHOro obmecTsa, B
TOM YHCJe B TyMaHUTapHOH cdepe.

B uenom yuebHas aucuunnuna «EcTectsozHanne», B COJiepXKaHWU KOTOPOH
BeAYIIHM KOMIIOHCHTOM ABJAIOTCS HAYYHBIE 3HAHUA U Hay4YHbIE METOAbl NO3HAHHS,
no3BonsieT cHOpMUPOBaTh Y 0OyYalOWIMXCH LEJIOCTHYIO €CTECTBEHHOHAYYHYIO
KapTURY MuUpa, NpoOYIUTb Yy HUX 3MOLMOHANbHO-IEHHOCTHOE OTHOHMIEHHE K
U3y4aeMOMY MaTepuajly, TOTOBHOCTb K BbiOOpy JeHCTBHA orpeAeneHHon
HalpaBACHHOCTH, YMEHHUE KPUTHYECKH OLEHUBATh CBOU M YYXHE JCHCTBHUA U
TIOCTYIIKH.

MuterpupoBaHHoe  cozepkaHue  y4eOHOH  JAWCUMIIMHBL  TO3BOJAET
mpenojaBareisiM (U3NKH, XUMUH U OUOJIOTHN COBMECTHO OpPraHHU30BaTh M3Y4CHUE
€CTECTBO3HAHMA M MCIIOAb30BATH YACTHBIC METOAUKH NIPENOAaBaHUs NPEAMETA.

H3zyyenue yueOHOU JUCLIMILIMHBI 1o  BEIOOpY «EcTecTBO3HaAHHE»
3aBeplaeTCs MOABCACHUEM HTOTOB B dopMe nuddepeHUHPOBAHHOTO 3a4eTa B

paMKax MPOMEeXYTOUHOH aTTecTaluy CTYICHTOB.



MECTO YYEBHOH JUCHUILIUHBI B YYEBHOM ILTAHE

VYuyebuas muciuiuinHa «EcTecTBO3HAHME» H3ydaeTcs B 0011e00pa3oBaTEILHOM .
1uKIIe y4eOHOro miaHa Ha 0aze OCHOBHOTO o0I(ero o0pa3oBaHUA C MOJyYEHHEM

cpenHero 06uero o6pa3oBaHus.

PE3YJBTATHI OCBOEHUS YUYEBHOH INCHUIIIMHbI

OcBoenue  comepxanus  ydeOHOM  aucumruiMabl  «EcrecTBO3HAHMEN
obecneuuBaeT JOCTUXEHHE CTYyIEHTAMH CIIEYIOiLUX Pe3yJIbTaTOB:

* IMYHOCTHbIX

— YCTOHYMBHIA HHTEPEC K UCTOPHH U JOCTHXKEHHAM B O0JNIACTH €CTECTBEHHBIX
HaYK, 9yBCTBO FOPAOCTH 3a POCCHICKHE €CTCCTBEHHBIE HAYKH;

— TOTOBHOCTH K NPOJOKEHUIO 00pa3oBaHus, MOBBIIICHHIO KBATHQUKALMH B
H30paHHOH TNPOPeCcCHOHANBHONH HOESTENBHOCTH C HCMHOJBL3OBAHHEM 3HAHMH B
00NacTh ecTeCTBeHHBIX HAYK;

— OOBEKTMBHOE OCO3HAHME 3HAYUMOCTH KOMIeTeHLii B obnactu
€CTeCTBEHHBIX HayK JJs uYeloBeKa M oOlIecTBa, YyMEHHE HCIONIb30BaTh
TEXHOJIOTMYECKUEe JIOCTIKEHUs B o00nacTH (u3MKM, XUMUH, OMONOTMM A
[OBBIUIEHUS  COOCTBEHHOIO  MHTEIEKTYaJIbHOIO  pa3BUTUR B BbIOpaHHOMH
npogeccuoHansHOH JesATeTbHOCTH;

— yMeHHe NpOaHaIN3HPOBaTh TEXHOTeHHbIE TIOCIEACTBUA IS OKpPYKatoIeH
cpesibl, OBITOBOH H IPOU3BOACTBEHHOH ACATEABHOCTH HYEIOBEKa;

FOTOBHOCTH  CAMOCTOATENLHO  HOOBIBATH  HOBBIE  fAmst  cedd
€CTECTBCHHOHAYYHbIE 3HAHWS C HCNONB30BAaHWMEM IS  3TOTC  JOCTYITHBIX
HCTOYHHUKOB MHPOPMALIIH;

— yMeHMEe YNpaBiIsSTh CBOEH TO3HABATEILHOH IOEATEIBHOCTBHIO, NPOBOIUTH
CaMOOLIEHKY YPORHS COOCTBEHHOTO HHTEILIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTPAaHBaTh KOHCTPYKTHUBHEIE B3aMMOOTHOIUCHUS B KOMAHAE 110
pelIeHHIO 00X 3a7a4 B 00JIACTH eCTECTBO3HAHUS;

* METANPEAMETHLIX!



— OBJIAJICHHE YMEHHSMH M HABbIKAMHU pa3lIM4HBIX BUJAOB [103HABATENLHOH
OEATESIBHOCTH NI M3YUEHUS PasHbIX CTOPOH OKPY’KAIOIIEro eCTECTBEHHOTO MHf)a;

— TPUMEHCHHE OCHOBHBIX METOJOB IMO3HaHHA (HaONMOOeHus, HAyYHOTO
BKCIIEPUMEHTA) JUIA U3YYEHHA Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTHHBI
MHpa, ¢ KOTOPLIMH BO3HUKAET HEOOXOIUMOCTD CTANIKMBATLCS B NPO(eCCHOHANLHON
cepe;

— YMEHKeE OIpeAeasTh LUeNH U 3a0a4U JesSTeIbHOCTH, BLIOUMpaTh CPEeACTBA s
HX AOCTIDKEHMS Ha NIPAKTHKE;

— YMEHH€ HUCNONL30BaTh pasAMyHble MCTOYHMKH JUIS  [IOJYYEHHUH
€CTECTBEHHOHAyJYHOH HH(OpMAlMH ¥ OLEHHBaThb €€ AOCTOBEPHOCTh /UM
JOCTHXEHHS TOCTABJIEHHBIX LeNTel U 3aaay;

* IpeIMETHbBIX:

— chOpPMHPOBAHHOCTb TPEACTABIEHUH O 1LENOCTHOM  COBpEMEHHOM
CCTECTBEHHOHAYYHOH KapTUHE MHpa, NPUpOJie KaK €IHHOW LEJOCTHOH cHucTeme,
B3@MMOCBA3H YeJIOBEKA, IPUPOAbl H OOMEeCTBa, NPOCTPAHCTBEHHO-BPEMEHHbLIX
Macwitabax BeenenHoit;

— BNAJeHUC 3HAHUSMU O HauOOJee BAKHBIX OTKPBITHAX W AOCTHIKCHHAX B
00J1acTH eCTECTBO3HAHMS, TIOBJIHABIINX Ha IBONIONMIO MPEACTABICHUH O NMPHPOJE,
Ha pasBUTHE TEXHUKU U TEXHOJOTHUH;

— cOPMHUPOBAHHOCTb YMEHHS IPHAMEHATh €CTECTBEHHOHAYYHBIC 3HAHUA [
OObACHEHMA OKPYXKAWWIMX ABJECHMH, COXPaHEHMs 340pPOBbi, obecnedeHus
0€30IaCHOCTH  JKM3HE/CATENFHOCTH, OepeXHOro OTHOHIEHUS K IIPUpPOZE,
PaALMOHANBHOIO TIPUPOACIIONAB30BAHUS, a TAKXKe BBLITIOJIHEHHA POJKH TPaMOTHOIO
notpeduTeNs;

— cOOPMHUPOBAHHOCTL MPEACTABIECHHM O HAYYHOM METOHE IMO3HAHUS
IPUPOJBI U CPEACTBAX H3Y4YEHHUS MeraMupa, MaKpomMupa U MUKPOMHpA; BlajeHUe
TIPHEMaMH €CTECTBEHHOHAYYHBIX HaOMIOACHUH, ONMBITOB, UCCIECIOBAHUN U OIEHKU
OOCTOBEPHOCTH IONYIEHHBIX Pe3yibTaToR;

~ BJIaJICHUE IIOHATHHWHBIM alllapaTOM E€CTeCTBEHHBIX HAYK, MO3BOJIAIOHIUM

[JO3HAaBaTh MHP, yHacTBOBATL B AHMCKYCCHSAX MO CCTCCTBCHHOHAYYHBIM BOIIPOCaM,
9



UCIIONB30BATh Pa3IM4HbIe HCTOYHUKHY MH(MOPMALIHYU IS TOAIOTOBKH COOCTBEHHBIX
paboT, KPHTHYECKH OTHOCHTBCA K coobmenusM CMMU, cogepkamum Hayq'Hy}o.
uHpopManuio; |

— cpopMHPOBAHHOCTE YMEHMI MOHUMATH 3HAYUMOCTh €CTECTBEHHOHAYYHOIO
3HaHUS JUIsI  KaXJOOro 4YeJIoBeKa He3aBHCHMO OT €ro npmbeccnonanbﬁoﬁ
ACATENBHOCTY, pa3iuyaTh (akThl U OLEHKHU, CPABHUBATb OLEHOYHBLIE BHIBOJEI,
BUJCTh HMX CBfA3b C KPHTEPHAMH OLEHOK M CBA3b KPUTEPUEB C ONpPEACICHHOU

CUCTEMOHN LIEHHOCTEI.
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TemaTuuecKu# NJIaH

r

MakcHMansHas KonuyecTBo 4acoB pu CamocToaTenbHaa
yuebHas 09HO# hopme 06ydenus paboTa CTy/eHTOB
HaumeHOBaHHE Pa3Ie/oB A TEM HArpy3Ka TpakTieckue
Bcero 3aHATHA

BBeaeHue 2 2

LOPHU3NKA 73 48 14 25
Mexannka 18 12 4 6
KuneMatuka 6 4 2 2
JluHaM¥yKa + 2 2
3aKoHbI COXpaHEHHUS B 8 6 2 2
MEXaHHKE
OcHoBbI MOJIEKYASPHOH 10 6 2 4
$pN3MKH H TEPMOAHHAMHKH
MonekynspHas pH3HKa 6 4 2 2
TepMonuHaMuKa - 2 2
OcHoBBI 3/1eKTPOXHHAMHKH 16 10 4 6
DNEeKTPOCTATHKA 4 2 2
FlocTosHHEIH TOK 8 6 ~ 2
MaruutHoe nosie - 2 2
Konebanus v BoJ1HbI 18 12 4 6
Mexanandeckue konebaHus U < 2 2 2
BOJIHBI
JNEKTPOMArHUTHEIE 6 4 2
Kojie0aHNns W BOJHBI
CBeToBBIC BONHEL ~ < 2
JIuH3E1 4 2 2
3JIeMeHThI KBAHTOBOI 8 6 2
¢H3HKH
KBaHTOBBIE CBOMCTBA CBETA 2 2
®duzuKa aToMa = 2 2
Duspka aTOMHOTO SApa H 2 2
DJIEMEHTAPHBIX YACTHI]
BcenenHas # ee 3BORIOUHA 3 2 1

11. XUMMWsI
Breaenue 2 2
O0ias n Heopranudeckasi 25 16 9
XHMHA
OCHOBHBIE MOHATHS U 3aKOHBI 3 2 1
XUMHUH
Ilepuonnyeckuit 3aKoH U = 2 2
TICX9 1. 1. Meugeneena
Ctpoenne BemmecTpa ~ 2 2

11



Boga. PactBopsl 2 2

XUMHYECKHEe PEeaKiIun 4 2 2

Knaccudukanus

HEOPraHUYECKHUX COEIUHEHHI 2 2

¥ UX CBOHCTBa

[Tonsatne o rugponuse conei 2 2 B

MeTaJuIBl ¥ HEMETAJUILI 4 2 2

Oprannyeckas XHMHA 27 18 4 9

OcHOBHbIE MOHATUSA

OPraHn4YecKoi XUMHUH U 2 2

TEOpHs CTPOEHUS

OpraHHYecKUuX COeAUHEHUN

VYrneBogopoast ¥ UX 5 2 3

IpAPOAHBIE UCTOYHUKHU

Kucnopoaconepxaliime 2 2

OpTaHHYECKUE COCHUHCHMSI

AzoTrconepxamnme

OpraHUyYecKue COSAHHEHHUS. 12 8 4 4

[Tonumeps

XHWMuUs ¥ ®KU3Hb 6 4 2
IIT. BNOJIOT U 31 20 8 11

bBuonorus — coBokyInHocTh

HayK O )UBO# npupoje. 2 2

MeTo/ib! HayYHOTO TO3HAHHUS

B OHostoruu

Knerxa 6 4 2 2

Opranusm 11 6 2 5

Bun 6 4 2 2

OKOCHCTEMBI 6 4 2 2

AuddepennupoBanHbIii 2 | 2

3a9€T

Bcero: 162 108 26 54
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COJEPXAHHE YUEBHOM JUCHHUIIIAHBI
OUSUKA
Beeoenue

®dusrka — pyHaaMeHTalbHad HayKa o npupoze. EcTecTBeHHOHAYUHBIH METOL:
MO3HAHHUs, €r0 BO3MOXKHOCTH M TPaHULIBI IPUMEHUMOCTH.

DKCMEpUMEHT ¥ TeOpHus B Npolecce MO3HAHUA NPHpOoJsl. MozenupoBaHUe
¢u3nYecKUX NBIEHHH U mpoleccoB. EcTecTBeHHOHay4YHasd KapTUHa MUpa U ee
BaXKHEHILIHE COCTaBILIIOLIHE.

ENvHCTBO 3aKOHOB NpUpPOAB! M cocTaBa BellecTBa Bo BeeneHHoit. OTkpriTHs B
$H3MKEe — OCHOBA IIporpecca B TeXHUKE H TEXHOJIOTHUH MPOH3BOACTBA.

Mexanuxa
Kunemamurka. Mexanudeckoe papmwxeHne. Cucrema oTcdera. TpaexTopus
aewkeHud. Ilyte. Ilepemewenune. PaBHOMepHOe TIpSIMOJIMHENHOE OBUXEHUE.
CxopocTb. OTHOCHTENBHOCTP MEXaHUWYECKOIo IBIKeHHMS. PaBHOycKopeHHOoe
NpAMONUHEHHOE ABHXKEeHUE. Y ckopeHUe, CBOOOIHOE AjICHUE TEN.
Hunamurxa. Macca u cuna. Bzaumoneiicteue Ten. 3akOHbI AUHAMUKU. CHUIBl B
npupoze. 3aKoH BCEMUPHOI'O TATOTEHHS.
3axonnt coxpanenua ¢ mexanuke, VIMnynbe Tena., 3aKOH COXpaHEHUS HMITYJIbCA.
PeaxtuBHOoe nBmwxeHHe. Mexannueckas pabora. MomHocTe. MexaHudeckas
sHeprua. KuneTwdeckas osHeprus U pabora. IloreHumanpHas 3Heprus B
rPaBUTALIMOHHOM I10JIe. 3aKOH COXPAaHEHUs [IOJTHOH MeXaHU4YeCKOH 3HEPIUH.

Hemoncmpauuu
OTHOCHTEIBHOCTh MEXAHUYECKOTO [BIKEHUS.

Buapr MEXaHWYECKOTO ABHXKEHUS.

HueprHOCTD TEM.

3aBHCHMOCTB YCKOPEHHUS Tella OT €ro Macchl U CHJIBI, IeHCTBYIOLIEH Ha Telo.
PaBeHCTBO M NpPOTHBOIOJOXKHOCTH  HalpaBneHus  CUI  OelicTBUA  H
[IPOTHBOLEHCTBHS.

HesecoMocTs.
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PeakTHBHOE ABHKEHUE.
3MeHeHue YHEPTUH NPU COBEPLIEHUH PabOTHI
Ipaxmuueckoe 3anamue Nel
CkaTbIBaHMe Tella 0 HaKJIOHHOM TIOCKOCTH
Ipaxmuueckoe 3anamue Ne2
Heynpyruii yaap aByx ten

OcHO8b! MOTIEKYIAPHOR PuU3UKU U MEPMOOUHAMUKU.
Monekynapuaa ¢uzuka. ATOMHCTUYECKasT TEOpPHSA CTPOCHMS  BELIECTBA.
Habmonesns W oneITh, NOATBEpKAAIOUIME ATOMHO-MOJIEKYJAPHOE CTPOSHHE
BelecTBa. Maccel M pasmepbl Monekyn. TermmoBoe JBHXXe€HHE YacTHL[ BEIIEeCTBA.
bpoyHoBckoe nBumxkeHue. Hpeanwsrblii ras. Temmeparypa kKax Mepa cpenHei
KUHETHYECKOM »SHeprud uvacTHll. YpaBHEeHHe COCTOSHMS HOealbHOrO rasa.
Nzonpoueccel U ux rpaduku. OObsCHEHHe arperaTHbIX COCTOSHUH BeleCTBa U
$a30BBIX MEpEeXOomoB MEXIOY HMMM Ha OCHOBE AaTOMHO-MOJEKYNAPHBIX
NpeACTaBICHUH.
Tepmoounamuxa. Buytpennsas >Heprus. Pabota u Tennonepenavya Kak crmocoObl
W3MEHEHHd BHyTpeHHeH 3Heprud. llepseiii 3akoH TepMmoauHamukd. Tersnosbie
MAallHHbI U UX IIpUMEHCHHE.

Hemoncmpayuu
JpmwxeHne GPOYHOBCKMX YaCTHII,
Mugoysna.
H3menenue BHyTpeHHEH S3HeprUH Tejl IPH COBEPUIEHUM paboOThI.
Hpakxmuueckoe 3anamue Ne3

VizmepeHue BIAXXHOCTH BO3AYXa

OcCHO6bI INEKMPOOURAMUKL,
Inekmpocmamuxa. BianmoneiicTBre 3apsHKeHHBIX TeNl. JNEKTPHYESCKHH 3apsi.
3aKOH COXpaHeHHs IEKTPHYECKOro 3apsaa. 3akoH KynoHa, DnekTpocTaTHueckoe

IIO0JIE, €TI0 OCHOBHEIC XAPAKTOPHCTHKHU H CBA3b MEXAY BUMH.
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Hocmosannsiii mok. TlocTosaHubii dnekTpuueckuid Tok. Cuila TOKa, HaNPMHKEHHE,
3NCKTPHYECKOE COMpPOTHBIEHHE. 3akoH OMa JUiA y4acTKa 3JIEeKTPHUECKOM LEmH.
PaboTa 1 Mo1HOCTE IOCTOSHHOTO TOKA. 3aKkoH [[xoyna-JleHma.
Maznumnoe nose. MaruatHoe 1n0Ji€ H €00 OCHOBHBIE XapaKTepHCTUKU. JleHicTBre
MarHUTHOTO TI0JIsl Ha IPOBOJHUK ¢ TOKOM. 3akon AMmepa. Cuna JlopeHua. |
Hemoncmpayuu
DneKkTpu3alus Ted.
BiaumopeiicTBue 3apsKeHHBIX TEI.
HarpeBanue npoOBOAHHKOB C TOKOM.
OnsiT DpcTena.
B3auMoaeicTeye IPOBOHHKOB C TOKOM.
JeHCTBYE MarHMTHOTO TI0JIA HA TIPOBOJAHHK C TOKOM.
Hpaxmuueckoe 3anamue Ne4
3akon OMa ans ygactka uenm
IIpaxmuueckoe 3anamue No5
Cbopka 3eKTpHYeCKOW LEenW W W3MEPEHHE CHITBI TOKa W HAalpsKeHWS Ha ce

PA3JIHYHBIX YHaCTKax

Konebanua u eonno.
Mexanuueckue konebanun u eoanst. Cobdoaurie xonebanus. llepuon, yacrora u
aMrIIuTya konebanuii. ['apMoHudeckue koneGaHusA. MexaHnmueckue BOJHBI U KX
BUIbI. 3BYKOBBIE BOJIHEL. Y IBTPA3BYKOBBIE BOJIHBI.
Inexmpomaznumusie konebanusa u eoanvt. CBOOOMHBIE UM  BBHIHYXICHHbLIE
ANEeKTPOMarHuTHele Kkojebanus. KoneGarenbHsilf KOHTYp. DNEKTPOMArHUTHOE
nose. 3NEeKTPOMarHuTHbIC BOJNHBI, CKOPOCTE 31EKTPOMArHUTHBIX BOJIH.
Ceemosbie ¢onnbl. PazBuTHE NPEACTABIEHUI O NPUPOAE CBETA. 3aKOHBI OTPAXKEHUS
¥ npenomiieHns ceeTa. UHTepdepenuns crera. Judpakuns ceera. Audpakimontas
pewetka. Honapuzauus ceeta. Jucnepcus ceeTa.
Junszet. JInuzpr. @opMmyna ToHKo# MuH3BL. ONTHYECKNE TPHOOPHI.

Hemoncmpayuu
15



KoneGaHus MaTeMaTHUECKOro 1 MPyKUHHOTO MasiTHUKOB.
WznydeHne U npreM 3JEKTPOMAaTrHUTHBIX BOJIH.
PagnocBsss.

Pa3snoxenue 6enoro ceera B CHEKTp.

Hurepdeperuns u gudpaxiius cBera.

OrpaxeHue u npenoMIeHKe CBETa.

OnTudeckue npudopki.

ITpakmuueckae 3annmue Ne6
Mexanu4eckue koneGaHus MasTHUKA
Ipaxkmusueckoe 3anamue Ne7

Hsyuenue uaTepdepeHuN U TudpaKIHi CBETa

Inemenmpt KeAHMOBOU PuIUKU.

Keanmoesie ceottcmesa ceema. KBanrosas runoresa Ilnanka. @oToanexrpuyeckuii
3pdext. YpaBHenne DiiHinTeiiHa A BHewmHero ¢otodddekra. PotoH. JaBinenue
CBeTa.
Duzuxa amoma. Mopenu crpoenus atroma. OmpiT Pesepdopna. IToctynats! bopa.
IlornoineHne H HemycKaHue cBeTa aToMoM. KBaHToBas sHeprus.
Dusuxka amomuozo adpa u Iemenmapuvix uacmuy. CocTaB M CTPOCHHEC
aroMmHOTO Anpa. CBOMCTBA AAEPHBIX CHJI. DHEPriisl CBA3H U JedeKT Macchl aTOMHOTO
anpa. PagmoakTMBHOCTE. BuIBI  paguoaKkTUBHBEIX  TIPEBpalllcHMH.  3aKOH
pazHoaKTHBHOro pacnafa. PanuoakTHBHEIE U3TYYEHHUS U KX BO3JECHCTBUE HA XKUBBIE
OpraHusMbl. Snepubie peakuuu. SnepHas 3HepreTUKa. INeMEHTapHbIe YAaCTULIBI.

Hemoncmpayuu
®orordexr.
DoTO3NEMEHT.
H3anydeHue nazepa.

Bcenennan u ee 260monuan.
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Kocmonorns. 3se3asl. TepmoanepHstit cuates. Moaenb paciuuparowencs

BcenenHo.

XHAMHUA
OBIUASA U HEOPTAHHYECKAS XUMUA
Beeoenue

XuUMUUeCKasl KapTHHA MHpa KaK COCTaBHasih 4acTb €CTECTBEHHOHAy4YHOW
KapTHUHBI MHpa.

Ponb XUMUH B )KU3HU COBPEMEHHOIO 00LIECTBa.

[IpumeHenne MOCTH)XKEHHI COBPEMEHHOW XHMMHH B TyMaHWTapHO# cdepe
JeATENBHOCTH 00IIEeCTBA.

OcHosnble ROHAMURA U 3AKOHb! XUMUU

[Mpeamer xumuu. Beuniectso. AtoM. Mosekyna. XUMHYECKUH SIEMEHT H
¢dbopMbl ero cymecreoBanus. [TpocTbie U CNOXHBIC BELIECTBA.

Hemoncmpayuu

Habop Moaeneif aToMOB 4 MOJIEKY 1.

Usmepenue BewwecTBa. OCHOBHBIE 32KOHBI XUMHN. Macca aTOMOB M MOJICKY 1.

OtHocuTenbHEIe aToMHas M MonexynaspHas Maccel. KonuvecTBo BelecTsa.
IToctoarnas ABoraapo. Monsipras macca. 3akoH ABoraapo. MonspHeli 00beM
ra3os.

KonuuecTBeHHble U3MEHEHUS B XUMMHUM KaK YacTHBIM Cly4ad 3aKOHOB
nepexojia KOJMYECTBEHHBIX W3MeHeHHuH B KauecrBeHHble. M.B.JlomonocoB —
«IEPBBIA PyCCKUN YHUBEPCUTET.

HnnrocTpauuu 3aKk0Ha COXpaHeBHs Macchl BeIlleCTRa.

Hepuoouueckuii 3akon
u Hepuoouueckan cucmema xumuuecxux nemenmos [l. 1. Menoeneesa
OrtkpoiTie [lepuopmyeckoro 3akoHa. [lepuonnuueckas cUCTeMa XUMHYECKHX

sneMeHToB J1. 1. Menneneena.
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3nauenne [lepnoanueckoro 3akona u [lepuonnueckoi CHCTEMbI XMMBUECKUX
sneMentoB [|. M. MeHnaeneea ang pasBUTHA HAYKH M MOHUMaHUA XHMH‘-IGC‘KOﬁ .
KapTHHb! MMpa.

AN . MeHnenee 06 06pazoBaHMH H rocy1apcTBeHHON NOJTUTHKE.

demoncmpayun

Paznuunble dopmst [Tepuonuyeckoil CHCTEMBI XUMHYECKHX 3JIEMEHTOB

1. H. MenpaeneeBa.

Cmpoerue semecmea

KoBaneHTHas cBsi3b: HenojusipHas M nojsipHas. MoHHas cBa3p. KatuoHsl u
aHHoHbl. MeTtannidyeckas cBa3b. BoopoaHaa cea3b.

Hemoncmpayusn

O6pasupl BeLecTB H MaTepHanos ¢ Pa3IHYHbIMA TUIIAMY XHMHYECKOH CBA3H.

Boda. Pacmesopei

Bona B npupone, ObiTy, TexHHKe H Ha npoMu3BoacTBe. DU3MYECKHE
XMMRYECKHe CBOMCTBa BOJbL. ATperaTHbIe COCTOSHHMS BOABI M €€ Mepexoiasl H3
OJHOTO arperaTHOrO COCTOSHUA B Apyroe. PacTBopuMoCTh BelllecTB. HachlmenHsie,
HEHAChILIEHHBIE, MepeHachIU[eHHbIe pPacTBOpsl. MaccoBas HOJA PacTBOPEHHOTO
BELIECTBA.

Hemoncmpayun

@u3ryecKye CBONCTBA BOABL: MOBEPXHOCTHOE HATAXKEHUES, CMAYUBaHUE.

Xumuueckue peaxyuu. IlonAtTue o0 xXUMHYecKol peakuunu. Tunmb
XHMHYECKHX peakUHH.

CkopocTs peakuun u HaxTopkl, OT KOTOPHIX OHA 3aBUCHT.

Hemoncmpayun

XHMMHUECKHE peakIiiH C BEIAeNIeHHEM TENIOThbI.

Heop2anuueckue coedunenun

Knaaccudpuxayus neopzanuvecxkux coedumnenuit u ux ceoicmea. Oxcuasl,
KHCNOTB], OCHOBAHHSA, COJIH.

Ilonamue o cudpoausze coreu. Cpela BOOHBIX PacTBOPOB COJCH: KHCnas,

HeHTpaNbHas, WenouHas. Bogoponusiit nokasarens pH pactsopa.
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Memannsi. Hememannsr. OOuue (usnueckue M XHMHUYECKHE CBOUCTBA
MeTannoB. OOMmas XapaKTepUCTHKA TTIaBHBIX OATPYNI HEMETAINIOB Ha MpHMEpeE
rajoreHoB. BaxHellne coeIWHEHMA METAUIOB M HEMETAINOB B IIPHPOIE H
XO3IWCTBEHHOH MNEATCNBHOCTH uejloBeKa. HeMeTtamiel ¥ WX COCAMHEHHA Kak
COCTaBHasA 4acTb CPEACTB H300Pa3sUTEIbHOTO HCKYCCTBA.

Hemoucmpauuu

BzaumopelicTsHe METa/UIOB C HeMeTallaMu (LIMHKa ¢ Cepoi, allOMHHUSA C
H#0JI0M), pacTBOpaMH KHCJIOT H LLEN0oHEH.

I'openue MetannioB (LUHKa, Xene3a, MarHus) B KUCIIOpo/e.

B3auMoaeicTBHE a30THON M KOHLIEHTPHPOBAHHON CEPHON KHCIIOT € MENBKO.

BoccranoBuTENBHBIE CBOMCTBA METANLIIOB.

OPTAHMYECKAS XUMHA
Opzanuyeckue coeouneHun

OcHoGHbIE NOI0NCEHUA MEOPUU CIMPOCHUA OP2AHUYECKUX COCOUHEH UL
MHoroo0pa3ie oprangueckix coeinHeHnH. [lorsTHEe H30MEPHH.

Yenesooopoows:. llpenenvHele ¥ HempenenbHble YIUIEBOACPOABI. Peaxums
nojuMepu3auny. [IpuponHsle MCTOYHUKH YINIEBOAOPOAOB. YTIEBOLOPOABl Kak
OCHOBA  MEXAYHApOAHOrO  COTPYAHHYECTBA W BaXHEWIMMH  HCTOYHHK
dbopmupoBanus 6mmxeTta PO.

Kucnopoocooepswawue  opzanuueckue  eeujecmsa.  Ilpencrasurenn
KHCIOPOACOAEPKAlUMX OPraHHYEeCKUX COeRMHEHHH: METHIOBBIE H ITHJIOBBIH
CIUPTHI, IIMLUEPHH, YKCYCHASA KUCIOTA. XKHUPEI KaK CIOXHbIE 3(QHPBHIL.

YIiIeBoABl: IMHOK03a, Kpaxmall, Le/Lono3a.

Asomcodepcauiue op2anutecKkue coeounenun. AMUHBI, aMHHOKHCIIOTHI,
Oenxu. CtpoeHue u 6uonoruyeckas GyHKUus OeJIKOB.

Hemoncmpayuu

HonyyeHwe 3THIEHA W €ro B3aUMOAEHCTBHE ¢ PacTBOPOM IepMaHraHaTa
KaJius, OpOMHOH BOAOH.

KauyecTBeHHnas peakiiys Ha rIIMLEPHH.

LiBeTHbIE peaKIUH OEIKOB.
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Hnacmmaccer u sonokna. llonaTre 0 nlacTMaccax U XMMHYECKHX BOJIOKHAX.
Hatypaneasie, CHHTETHUECKHE K HCKYCCTBEHHBIE BOJIOKHA. '

[lprMeHeHNEe TIOMUMEPOB B MPHKIIAAHOM M KJIACCHYECKOM H300pasuTeNbHOM
HCKYCCTBE.

Hemoncmpayun

PaznuuHbie BUABI 1U1aCTMACC Y BOJIOKOH.

Ipaxmuueckoe 3anamue Nel

XdMHUYECKHE  CBOMCTBA  YKCYCHOH  KHMCIOTBI,  B3aHMOJECHUCTBHE  C
HUHIUKATOPaMU, METallaMi, OCHOBAHWSIMH H OCHOBHBIMH OKCH/IaMH

Ipakmuueckoe 3anamue N 2

O3HaKoMIeHHE C CHHTETHUECKHMMH W NCKYCCTBEHHBIMH NOIMMEPAMH

Xumun u Hcuszmb

Xumuna u opzanuim uenoeexd. XUMUYECKHE OJIEMEHTBI B OpraHusme
yenoBeka. OpraHuyeckwe W HeopraHuueckne seliecTBa. OCHOBHbIE KH3HEHHO
HeoOXoaNMbIE coeMHEHNS: OENIKW, YIIeBOABI, XHPBI, BUTAMUHBI. YTJIEBOAL —
TNaBHBIH UCTOYHUK 3HEPTHM opranuima. Ponb xupoB B opraHnsme. XonecTepuH H
€r0 poJlb B 3I0POBbE YEIIOBEKA.

Xumua ¢ 6stmy. Bona. KauectBo Boapl. Moromue ¥ 4uCTALIME CPEICTBA.
[Ipapuna Ge3omacHoit paboThbl co cpeacTBaMU ObITOBOH XMMUM.

BUOJIOT A
Buonozun — coeokynnocme Hayx o Hcugoi npupode.

Memoost nayunozo nosnanus ¢ buonozuu. Xusas npupoaa xak oObekT
n3ydenus Ouosornu. Meroapl HccieIOBaHHA JKWBOH IpUpoAsl B OHONOIMY.
Onpenenenue Xu3HH (C NPUBJIEYSHUEM MATepHaia U3 Pa3feNioB QU3NKH U XHMUH).
Y POBHM OpraHU3aLdH HHU3HU.

Hemoucmpauuu

Y pOBHH OpraHu3aluy )KH3HH.

MeToabl MO3HAHUS XXUBOH NPUPOIHL.

20



Knemxa
Hctopus wusyuenms kiaeTkd. OCHOBHBIE [MMOJIOXKEHHS KIETOYHON TEOPHH.
Kietka — CTpYKTYpHO-GYHKUHOHAIbHAA (3ICMEHTapHAs ) €AMHULIA XH3HH.

Cmpoenue KiemkKi, HpOKapHOTBI A 3YKaApUOTBEl — HH3IMHEe H BBICIIHC

KIeTOYHbIe OpraHU3Mbl. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KIETKH 3YKapHOT.

Knerounoe sppo. OyHKIUA Aapa: XpaHEHHe, BOCIPOM3BEACHHE M Ilepelava
HacneACTBEeHHOM WUHbOpMaLUH, perymilys XWMHYECKOM aKTUBHOCTH KJIETKH.
CrpyxTypa 4 GyHKUHM XPOMOCOM. AYTOCOMBI U TIOJIOBBI€ XPOMOCOMBY.

Buonozuuecxoe s3navenue xumuueckux 3nemenmoe. Heopranuueckue
BEMIECTBA B COCTaBe KIETKH. Pojib BOABI Kax pacTBOPUTENS M OCHOBHOTO
KOMIIOHEHTA BHYTpPEHHEH CpeApl OpraHW3MOB. YTJIEBOAbLI M JIMNHALI B KIETKE.
Crpyxrypa u Ouonornueckue ¢ynxkuuu 6enkoB. (CTpoeHHe HYKIEOTHAOB H
cTpyKTypa nonuunykineotTnanbix uened JHK u PHK,AT®.

Bupycer u 6axmepuoghazu. HeknetouHoe cCTpoeHune, XU3HEHHBIH LMK ¥ €ro
3aBHCHMOCTb OT KJETOYHBIX ¢opM >Kku3HH. BHpycsl — Bo30Gyaurtenu
HHQEKIIHOHHBIX 3a00/IeBaHuIA.

Hemoncmpayuu

CtpoeHue MOJIEKY/IH Oenka.

Crpoenne monexynnl JHK.

CtpoeHue KIeTkH.

CrpoeHHe KIIeTOK IPOKApUOT U SYKAPHOT.

CrpoeHue BUpyca.

Ilpaxkmuueckoe 3anamue No3

CpaBHeHHe KNETOK PaCTEHHH 1 )KUBOTHBIX

Opzanuzm

Opranusm — enuHoe enoe. MHoroodpaszue opraHu3MoB.

OGMeH BemecTBOM M PHEprHell ¢ okpyxalomed cpefoif Kak HeoOxoammoe
YCI0BHE CYIIIECTBOBAHHS KHBBIX CHCTEM.

CnocoGHOCTh K CaMOBOCTIPOHN3BE/ICHUIO — OJJHA U3 OCHOBHEIX 0COOCHHOCTE!H

KHBBIX OpPraHH3MOB. ,[lEJIeHHe KI€TKH — OCHOBA pOCTa, pasBHTHA M Ppa3MHOXCHHA
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opranu3moB. becnonoe pazmHoxeHue. [1o0BoH npouece 1 NoJIoBoe PasMHOKEHHE.
Omnog0TBOpeHHKE, €r0 OHOIOTHYECKOE 3HAYEHHE. '

[TousTHe 06 UHAWBHIYAIBHOM (OHTOreHe3), sMOpHOHaNbHOM (3MOpHOTENE3)
W TIOCTAMOPHOHAIBHOM pa3BuTHU. MHIOMBHAyanbHOE pa3sBUTHE YEIOBEKA K €ro
BO3MOXKHBIE HAPYIIICHHA.

Obugue npedcmasieHun o0 HACTCOCMEEHHOCHIU U UIMEHUUBOCHIN.
I'eHeTHYecKasd TEPMHHONIOIUS U CHUMBOJIMKA. 3aKOHOMEPHOCTH HACIeJIOBAaHHS.
HacsenoBanue mnpusHakoB y denomeka. [lonoseie xpomocomsl. CuemnnenHoe ¢
NONOM HaclenoBaHue. HacnencTBeHHble OONE3HH 4eNOBEKa, HMX IPUUUHBI H
npodunakrika. CoBpeMeHHbIe TIPE/ICTABICHUS O ['eHE ¥ TEHOME.

[eHeTnueckue 3aKOHOMepHOCTH uW3MeHuuMBOcTH. Kitaccudukauus dopm
W3MEHYUBOCTH. BiusiHue MyTareHoB Ha OpraHu3sM 4€I0BeKa,

Hpeomem, 3a0auu u memoos: cerekyuu. | eHeTHUECKHE 3aKOHOMEPHOCTH
cenexuyn. Yuenune H.U. Basnmmora o meHTpax MHOrooOpasus M NPOKCXOXKAEHHUS
KYJBTYPHbBIX pPaCTeHUH.

Hemoncmpayuu

OOMen BelllecTB ¥ NPEBpaIleHHA SHEPIHH B KIETKE.

Jenenue xneTku (MATO3, MEHO3).

Crnoco6bl 0ecnonoro pasMHOXEHH.

Onio0TBOpPEHUE Y PACTEHHM U JKUBOTHBIX.

WHnuBHlyanbHOE pa3BUTHE OpraHH3Ma.

HacneacreeHHble O0Ne3HY YenoBeKa.

Bnusuue alIKeroJu3iMa, HapKOMaHH U, KypEHUA HAa HACJICACTBEHHOCTD.

Myraiuu.

MojudukanyoHHas U3MEHINBOCTb.

LleHTpsl MHOFOOOpa3Ha M MPOUCXOXK/IEHUS KYJIBTYPHBIX PACTEHHUH.

UckyccTBEHHBIH 0TOOD.

HccinenoBanns B o01acTH OHOTEXHOJIOMMH.

Hpakmuueckoe sanamue No4

Peiienne SNIEMCHTAPHLIX NICHETUIECKHX 3a/1a4
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Buo

DBOMIOLMOHHAS TEOpUS H €€ poJib B (OPMHPOBAaHHM COBpeMcHHOM
€CTeCTBCHHOHAY4YHOH KapTUHB Mmupa. Bupn, ero kpurepun. Ilomynsums kak ’
CTPYKTYpHas €OWHMLA BHAAa ¥ 3BOMOLHM. CUHTETHYECKas TEOPHS D3BOIIOLHH
(CT3). Jlewxyurne cHibl 3BOMOLME B cooTBeTCTBHH ¢ CTO. -

Pesynpraret »BomouuH. CoxpaHeHHe MHOroo0pasus BHAOB Kak OCHOBA
YCTOMYUBOTO pa3BUTHA OHOochepsl. [[pHuUMHbl BEIMUPAHHUA BHIOB. bHOIOIMYECKUMH
nporpecc 1 OROIOrNueCcKui perpecc,

I'unoTe3bl NpPOMCXOXAEHUS XHM3HU. YCIOXKHEHUE >XUBBLIX OpPraHU3MOB Ha
3emsie B IpoliecCe 3BOMIOLUMH. AHTponmoresHes d €ro 3aKOHOMEPHOCTH.
JokazarenscrBa POACTBA  4YENOBEKA C  MIJICKONMTAIOUIMMH  XUBOTHBIMM,
Oxoyoruyeckue  (GaKTOpbl  AHTPOIOreHe3a:  YCJIOKHEHHE  NOIYJISLHOHHOH
CTPYKTYpHl BuJa, M3TOTOBJICHHE OpYAHM Tpyjaa, nepexojl OT PACTHTENBHOIO K
CMEUIaHHOMY THWITy THTaHWA, KCHONb30BaHHe OrHA. [losBieHHE MBICIHTENLHON
JEATENBLHOCTH U HJIeHOpa3AenbHOH peun. [IporcxokaeHne YenoBeyeckuX pac.

Hemoncmpayuu

Kpurepuu Buza.

[onynauus — cTpyKTypHas eXMHALA BHIA, €MHHHULA 3BOMOLINH.

JBMXXYIIME CUIIBI SBOTIOLHH.

Bo3HNKHOBEHHE H MHOT0O0pa3ke IPUCNOCOOIeHUH Y OPraHU3MOB.

Peniue u ucuesaronme BUILL.

JIBIDKYyILHE CHITBl aHTPOIOreHe3a.

HpoucxoxneHue uenoBeka u 4e0BeYecKHX pac.

Hpaxmuueckoe 3auamue Ne5

AHanu3 ¥ OleHKa pa3IMYHBIX FHIOTE3 IPOUCXOXKTAEHUS YEIOBEeKa

Ikocucmembi
IlpeaMeT W 3amauy 3KONOTUH: YIeHHe 00 SKONOTHYECKHX (akTopax, YHeHHe

0 co0DILeCTBaX OPraHu3MoOB, y4eHHe 0 Onocdepe.
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Jkonoruyeckue ¢GaxTopbl, OCOOEHHOCTH WX BO3AEHCTBHUA. DKONOrHUYECKas
XapakTepucTuka BHpa. [loHaTHe 00 3xomormueckux cucremax. Llenu murtamhs,
Tpodryeckue YpoBHU. BHOr€OLEeHO3 Kak 3KOCUCTeMa.

bruochepa — rnobanbHas 3KocucTeMa. YueHue B. WM. Bepnancxoro o
buochepe. Ponp xuBEIX opraHusmMoB B Ounocoepe. buomacca. BHONOTHYeCKHI
KpyroBopotr (Ha mpHMepe KpyroBopoTa yriepona). OCHOBHBIE HalpaBIeHHA
BO3JIEHCTBUA  venoBeka Ha Ouocdepy. TpaHchopmanus  eCTECTBEHHBIX
3KONOryyeckux cucteM. OcoBeHHOCTH arpo3KOCHCTEM(arpoLIeHO30B).

Hemoncmpauuu

Oxonoruydeckue GakTopbl U UX BIKAKUE HA OPraHU3MBL.

MeXBHOOBBIE OTHOIIEHUA: [APa3uTHU3M, XUILIHUYECTBO, KOHKYPEHLMA,
cuMOHO3.

ApyCHOCTB PacTUTEILHOIO COO0IECTBA.

Kpyrosopor yriepona B 6uoctepe.

3anoBeAHNKHK W 3aKa3HUKHN Poccuu.

IKCKYPCHH

Muoroo6pazne BHAOB. Ce30HHBIE H3MEHEHUSA B IMpHUpPOAE (OKPECTHOCTH
npodeccuoHaNbHOK 00pa3oBaTeNLHOH OpraHU3aLKHN ).

EcTtecTBeHHBIE u HCKYCCTBEHHEBIE 9KOCHCTEMEI (OKpeCTHOCTH
npodeccuoHanbHCH 00pa3zoBaTeNbHON OPraHU3ALHH ).

Hpaxkmuueckoe sanamue N6

CocraBnenue cxeM nepeaadl BEHICCTB H SJHEPIUH

TEMbI PE®EPATOB, T1OKJIAJ10OB
A HHIUBUAYAJBbHBIX ITPOEKTOB

*Marepus, popMmbl ee IBIKEHHA U CYUIECTBOBAHHUS.
* [Ieperiii pycckuii akageMuk M. B. JlomoHocoB.» MckyccTBO H nporecc
[IO3HAHUA.

» Ousuka u MY3bIKaJIbHOE HCKYCCTBO.
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* llBeToMy3BIKA.

* OU3HKA B COBPEMEHHOM I{HPKE.

» QU3HYUECKHUE METO/(b1 HCCIIEAOBAHNS NIAMSTHHKOB HCTOPHH, apXUTEKTYPbl H
NpPOU3BEACHUN HCKYCCTBA.

» BuorexHonorus U reHRas NHxeHepus — TexHonoruu XXI seka.

» HanoTexHO10r|A KaK NPUOPUTETHOE HANPABJIEHHE PA3BUTHA HAyKH Y
Npou3BojicTBa B Poccutickoit Peaepatuu.

» OxpaHa OKpy’Kalouiei cpeibl 0T XUMUYECKOI0 3arpA3HEeHHS.

* PacTBOpbl BOKpPYI Hac.

* YcTpaHeHue 5KeCTKOCT# BOAbI HA RPOMBILLIEHHBIX TIPEATIPUATHAX.

* UcTopnsi BO3HUKHOBEHHSI M Pa3BHTUA OPTaHHUYECKON XUMWH.

* YIiaeBoAbl U UX pOJib B )KUBOW NMPHUPOAE.

* JKupbl Kak NpoAYKT NUTAHUS 1 XHMHUYECKOE ChIPbE.

» HexBaTKka nMpoaoBONbCTBUS Kak rnodanbHas npodieMa 4enoBeuecTsa 1
TyTH €€ petIeHuA.

» CpeacTBa rUrueHbl Ha OCHOBE KHCIOPOACOAEPKALLMX OPTraHWYECKUX
COCIMHEHUH,

* CUHTETHYECKHE MOIOLLIUE CPEACTBA: IOCTOMHCTBA H HEAOCTATKH,

* Jeduuut Genka B MULIEBBIX MPOAYKTAX U €ro MPeo]oNIeHHe B paMKax
rnoGanbHOM NPOAOBONBCTBEHHON NPOrPaMMBL.

* B. 1. Bepnaackuii 1 ero yuenue o 6uocdepe.

» Uctopus u pa3BuTHe 3HAHUH O KIIETKe.

* Oxpyxaronias 4enoBexa cpeia 1 ee KOMIIOHEHTBI: pa3jIidHbIe B3NIIAJIEI Ha
OZIHYy mpobyieMy.

» [Tonynauwms kak eqUHULEA OHOJIOTHYECKOH 3BOIIIOLIUH.

» CoBpeMeHHbIE B3IJIs/Ibl Ha OHOJNIOTHYECKYIO 3BOJIIOLHIO.

* CoBpeMEHHBIC B3TJISAB HA TPOUCXOXKAEHUE YeJIOBEKA: CTOIKHOBEHME
MHCHUN.

» CoBpeMEHHBIE METOALI HCCNIEAOBAHUA KIIETKH.

«C € bl obuTaHud OpraHu3MoB: [TIPHYHNHDbE azHooOpa3us.
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XAPAKTEPUCTHKA OCHOBHBIX BUJIOB
YYEBHOH JESTEJLHOCTHCTYJAEHTOB ¢

Conepxanne
00y4YeHHs

XapaKTepHCTHKA OCHOBHBIX BHA0B AeTEJHLHOCTH
CTYACHTOB (H2 YPOBHE Y4eOHBIX AeHCTBHH)

DOU3UKA

Brenenue

PasBurtue CHOCOGHOCTeﬁ ACHO U TOYHO HM3Jaratrb CBOH
MBLICHH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHHS,
BOCIIPMHUMATh M aHAJIM3UPOBATh MHEHUE COOECE/IHMKOB,
HPU3HABas NPaBoO JAPYroro 4eJ0BeKa Ha MHOE MHEHHE.
IIpuBeneHre NpUMEPOB BIHSHUA OTKPHITHH B (Qu3MKe Ha
MPOrpecc B TEXHUKE M TEXHOIOTHH IIPOU3BOJICTRA.

Knnemartika

O3naKoMJIeHHE CO CIoco0aMH OTTMCAHNHA MeXaHHMUeCKoro
JBWXXEHHA, OCHOBHOH 3aj1auyell MEXaHAKH.

H3ydeHne OCHOBHBIX (PU3UUECKUX BEJIMUMH KHHEMATHKH:
NepeMeilieHUA, CKOPOCTH, YCKOPEHUA.

Habmoaenue OTHOCHUTENBHOCTH MEXaHHYECKOTO
ABHxkeHus.  POpMyaMpOBaHHWE  3aKOHA  CAOXKEHMS
CKOPOCTEHA.

HccnenoBanne  paBHOYCKOPEHHOrO  MPAMOJHHCHHOTO
ABHXEHHA W  PaBHOMEPHOTO ZIBWXKEHHUS Tena  To
OKPY>KHOCTH.

JInHamuka

IToHumaHue cmbicma Takux (GU3IHYECKUX MOAENeH, Kak
MaTepuanbHas TOYKa, HHEPIHAIbHAA CUCTEMA OTCYETA.
HsMepenne Macchl Tena pasiiMUHBIMU  CHOCOGAMM.
HMaMepenne cun B3aumojiedcTBHA Tel. Bberuncnenue
3HAYEHHA YCKOPEHMsA Tel MO W3BECTHbIM 3HA4YECHUSM
JEHCTBYIOIHUX CHJI U Macc Tell.

YMeHne pa3inyaTe CHIIy TSDKECTM M Bec  Tela.
OO0bAcHEHHe M IpUBEJEHWE TIPUMEPOR  ABJICHUA
HEBECOMOCTH.

[IpumeHEeHHE OCHOBHBIX MOHATHH, (GOpPMYNT U 3aKOHOB
JAUHAMHKH K PCLIEHHIO 3a/1a4.

3aKoHLI COXpPaHECHHA B
MEXaHHKE

OObBbscHeHHe pCaKTUBHOTO JBHXKSHHA HA OCHOBE 3aKOHA
COXpaHeHUs umnysibca. [lpuMeHeHue 3aKkoHa COXpAHeHUS
UMOyIbCa JUIS BBIYHUCICHUS HM3MEHEHHUM CKOpPOCTEH Ten
[IPH UX B3aUMOJCHCTBUSIX.

Brbruucnenue paboTei CHT M U3MEHEHUS KHUHETHUYECKOI
IHEPIruy TeJl B IPABUTALINOHHOM TIOJIE.

XapakTepuCTHKa  NPOU3BOJAUTENBHOCTH  MALIHH H
JBHIaTeACH ¢ UCTIONL30BAHHEM TTIOHATHSA MOLIHOCTH.

MonekynsapHas
duznka

@opMyRupoBaHKEe OCHOBHBIX MOJIOKECHNH MOJEKYNAPHO-
KHHETHYeCKOH Teopuu. BbinomHeHne 3KCIEPUMEHTOB,
clyXamux 0O0CHOBAHHEM MOJIEKYISPHO-KMHETHYECKOM
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teopud. HaOmogeHne OpoyHOBCKOTO ABMIKEHHSA H
aBneHU Jnddysuu. ‘
Onpepnenenye napaMeTpoB BEIIECTBA B ra3000pazHOM
COCTOSIHHHM Ha OCHOBaHHM YPaBHEHHS COCTOSHHUA
H/ICANIBHOTO Fasa.

[1peacraBnenye B Busae rpaduka H30XOpHOTO,
H300apHOTO W M30TEPMHYECKOI0 NPOIIECCOB.
Beruncienue cpeqHen KUHETAYECKOH SHEPTHH
TETUIOBOTO JABHXEHHS MOJNEKYJ 110 U3BECTHOH
TEMINEPAType BELIECTBA.

H3MepeHne BIaXHOCTH BO3lyXa

TepMoauHamuka

DKCIIEPUMEHTATBHOE NCCIEA0BAHNE TEMNIIOBBIX CBOMCTB
BELLECTBA.

Pacyer xonu4decTBa TeMIOTH, HEOOXOAWMOTO AN
OCYILIECTBIIEHHUS MPOLIeCcca NPEBPAIEHUS BEILECTBA U3
OJ(HOTO arperaTHOro COCTOARMS B JpYyroe.

PacueT u3MeHeHHNs BHyTpEHHEH 3HEPIUN Tei, paboThl H
nepeaHHOro KOJMMYECTBa TENN0Tbhl HA OCHOBAHMHU
NepBOro 3aK0Ha TEPMOAHHAMHKH.

O0bACHEHHE NPMHLMNOB AEHCTBUSA TEMJIOBBIX MAlMH

DREKTPOCTATUKA

BbiyucieHne cui B3auMOIEHCTBUSN TOYEUYHBIX
IEKTPUIECKHUX 3apsA0B.

Berducienne HanpsHkeHHOCTH M NOTEHLUMaNa
IEKTPHUYECKOTO MOJIS OAHOTO ¥ HECKOJIBKUX TOYEUHBIX
3apsoB.

M3mepenure pa3HOCTH MOTEHLUAOB.

[lpuBenenue NpuMepoB NPOBOJAHHKOB, JANIJIEKTPUKOB U
KOHJCHCATOpOB.

Habnmoenue sBleHNs 3IeKTPOCTATHIECKOW HHAYKIWH |
ABJICHUS MTOJISIPU3ALIMH JHANICKTPHKA, HAXOASIICTOCS B
3JEKTPUIECKOM MTOJIE

[TocTossHHBIH TOK

H3mepeHne MOIIHOCTH 3NeKTpH4ecKoro Toka. MsMepenne
SJC U BHYTPEHHEIO CONPOTUBNCHUS UCTOYHHKA TOKA.
COop U NCTBITaHHE MMEKTPHUECKUX LIETe ¢ pasiiyHbIM
COCAMHCHUEM IIPOBOJHHKOB, pacHeT ux 1nmapaMeTpoB

MaruuTHoe nosne

Habnronenue aefcTBus MarHWTHOTO MOJS Ha JIPOBOTHHK
€ TOKOM, KAPTUHOK MarHUTHBIX MOJIEH.
@opMynUpoBaHHe Npasuia JSBO# PYKU A
orpeIcNICHUs HAMPABJIEHHUS CHJIBI AMIIcpa.

Beruucienne cui, AeHCTBYIOMINX HA HPOBOJHUK C TOKOM
B MarHUTHOM TI0JIe, 00bACHEHHE MPUHIMNA AeHCTBHSA
3JIEKTPOJIBUrATE/IS.

Hccrenoanve SBIEHHUS 3K TPOMArHUTHON HHIYKIIHK

Mexanuueckue

lIpusegenre npumepoB KoneOdaTenbHbIX ABHKEHUI.

27



KoJ1e0aHNs U BONHBI

HccenenoBaHue 3aBUCHMOCTH TiepHOJ1a KolneOaHUui
MaTeMaTHYeCKOro MasSTHHKA OT ero JNTWHBI, MacChl 1 »
amnIMTyAbl Konedanui. OnpeneneHue yCKOpeHHs
CBOOOHOIO NaJeHUs C MOMOUIBLK MaTEeMaTHUECKOTO
MasTHHKA.

Habmonenne koneGanuii 3syuautero resa. [pusenenue
3Ha4EHNA CKOPOCTH PacnpoCTPaHEHUs 3BYKa B
Pa3TUUHBIX Cpeaax.

YMeHHe OOBACHATH WCMONBL30BAaHUE YIbTPa3ByKa B
MeJHIIHHE

DNEeKTPOMarHUTHbIE
K0J1€0aHUs ¥ BOJIHBI

HabmoneHne ocuMiorpaMm rapMOHUUYECKUX KOJieOaHUA
CHJIBI TOKA B LEMNH.

OOBacHeHHE NPeBPALEHHS S3HEPTHH B HAEAILHOM
K0J1e0aTelbHOM KOHTYE.

W3yuenue ycTpoicTBa ¥ IPUHUMITIA JEHCTBHUS
TpaHcdopmaropa.

AHann3 cXeMBl iepedayuy JMeKTPOIHEPriuH Ha GoblIHe
paccrosiuus. [IpuBe/ieHre TPUMEPOB BUAOB PAIHOCBA3H.
3HAKOMCTBO C YCTPOHCTBaMH, BXOAAIMMH B CUCTEMY
PAIHOCBA3M.
Ob6cyxnenue
pPaJuOBONIH

0coOEeHHOCTEN PacIpoCTpaHeH s

CBeTOBbBIE BOJIHBI

IIpiMenenue Ha NpakTHKE 3aKOHOB OTPAXKEHUA U
NPEJIOMJICHUS CBETA IIPH pellieHHH 3aaa4. Habmoaenne
ABJIEeHUA JU(PaKIHY U AUCIIEPCUM CBETA.

YMeHHE CTPOUTh H300pakeHUs NPEAMETOR, 1aBAEMBIE
AuH3aMH. PacueT onTH4ecKkod CHIlbl JTHH3DI

KBaHTOBBIE CROIICTRA
cBeTa

Habmopnenune goroanexrpudeckoro s¢pgexra. Pacyer
MAaKCHMAJTbHON KHHETHYECKOH 3HEPTUH BIIEKTPOHOB NPU

dotosrddexre

duzuka atoma

®opmynupoBanue noctynaroB bopa. Habmogenue
JIMHEHYATOro U HEIIPEPHIBHOTO CIIEKTPOB.

PacyeT 4acTOTbl H AJIMHBI BOJTHBI HCITYCKaeMOTO CBETA
IIpY NEPeX0/Ie aTOMa U3 0JHOIC CTALIHOHAPHOTO
COCTOSIHUSA B JIPYTOE.

O6bscHeHMe TIPUHIMIA ASHCTBUS Nazepa

()7K350¢) aTOMHOI'O
AApa U NIEMEHTAPHBIX
JacTHL

Habioienne TpexoB alnbpa-uacTul B KaMepe Bunbcona.
Perucrpanus anepHsix U3My4eHH ¢ TTOMOINBIO CUETYHKA
[elirepa.

PacueT sHepruu cBsI3u aTOMHBIX AA€P.

IlonMMaHue IIEHHOCTH Hay4YHOTO MO3HAHUS MUpa He
BOOOINE ISl YeIOBEYECTBA B LIEJIOM, a JUTs KaXKOoro
00yHalolerocst AMYHO, LICHHOCTH OBJIAJICHUS METOIOM
HAYUYHOFO [NO3HAHUSA U TOCTHIKEHUS yCnexaR TrodoM
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BHIC npamuqecxoii ACATEIbHOCTH

Bcenennas 71 ee
3IBONIOLUA

Ob6bscHenue Mozenn paclukpstoeiica Beenennoii  «

XHMHA

BBeneHue

PackpplTHe BKIaJa XMMHYECKOH KapTUHbl MHpPa B
€IMHYIO €CTeCTBEHHOHAYYHYIO KApTHHY MHpA.
XapakTepucTHKa XHUMHM Xax TIPOU3BOAMTENBHOM CHUNBI
obiecTsa

(OcHOBHBIE TMOHATASA H
3aKOHB!I XMMHUM

YMeHue AaTh ONpeaesieHHe U ONEPUPOBATH CIENYIONIHIMHU
XAMHYECKHMH TIOHATUSAMM: «BEUIECTBO», «XHMHYECKMH
BIIEMEHTY,  «aroM», «MOJIEKYJIa», «OTHOCHTENBHBIC
aToMHas H MOJIEKYJISIpHAs MacChI», «HOHY,
«aIOTPONUS»,  «HM30TONbLY, (XHUMHYECKas  CBI3bY,
«BAJICHTHOCTEY»,  «CTETNECHb  OKHCICHHA»,  «MOJIbY,
«MOJIIpPHAs  Macca», «MOJIAPHBIM 00BEM ra3o00pa3HbIX
BElIECTBY, «BELLECTBA MOJIEKYJIIPHOTO 4
HEMOJIEKYISPHOro CTPOCHHAY, «pacTBOPbLI»,
<QNEKTPONMUTHYECKAS AUCCOLMALMA», «OKHCIUTENL H
BOCCTAHOBUTENbY, «OKHUCIEHHE W  BOCCTAHOBJIECHHMEN,
«CKOpPOCTb  XMMWUYECKOH  peakuuum», «XUMUYECKOE
paBHOBecHEe», «(pyHKIIHOHANBHAS TPYTINaY, KH30MEPHA».
OopMyJIMPOBaHHE 3aKOHOB COXPAHEHWS MacChl BELIECTB
MW TIOCTOSHCTBAZ COCTaBa BEIIECTB. YCTaHOBJIEHHE
NPUYUHHO-CIIEACTBEHHOH CBfI3M MEXAY COTEPIKAHUEM
3THX 33aKOHOB WM HanMCaHMEeM XHUMHuYecKuX ¢opMmys H
YPaBHEHHH. PackpsiTne ¢r3ngeckoro CMbICNA
cumBonuku Ilepuopuueckoil TabmUIBI  XUMMUYECKHX
anementoB [JI. H. MeHugeneeBa (HOMEPOB 23JIEMEHTA,
nepuona, TIpynmbl) ¥ YCTAHOBNEHHE  MPUYHHHO-
CIECTBEHHOW CBA3M MEXAY CTPOSHHEM aroMa H
3aKOHOMEPHOCTAMM U3MEHEHUSI CBOMCTB DJJICMEHTOB U
00pa30BaHHBIX HMU BEIIECTB B MEPUONAX U TPYTINAX.
XapakTepucTHKa SNEMEHTOB MAJbIX [EPHOJOB MO WX
nonoxeHuro B llepuoauyeckot cucreme J[. HU.
MeHpeneena

OcCHOBHBIE TEOPHH
XUMUH

YcranoBneBue  3aBUCHMOCTH  CBOHCTB  XHMHYECKHX
BEINECTBE OT CTPOCHUS AaTOMOB 00pa3ylolux MuX
XUMHUYECKHX DJIEMEHTOB.

XapakTepHCTHKA BaXKHEHIIMX TUMOB XUMMYECKUX CBA3CH
H OTHOCHTENBHOCTH 3TOH THnonorud. QOObsAcHeHHe
3aBHCHMOCTY CBOMCTB BCIECTB OT HX COCTaBa H
CTPOEHHS KPHCTAJUIMYECKUX PEILETOK.

®opMynupoBaHHe  OCHOBHBIX  [OJIOKEHHH  TEOPHMH
IMEKTPOIUTHIYECKOW NUCCOLMALMH ¥ XapaKTEPUCTHKA B
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CBETE STOH TEOpHM CBOHCTB OCHOBHBIX KJaccCOB
HEOPraHUYeCKUX COCANHEHHIA. ,
@opMynHpOBaHHE  OCHOBHBIX  MOJIOXEHWH  TEOPHH |

XHMMYECKOTO CTPOEHHMS OPraHHYecKUX COeAHHEHHN u
XapaKTepUCTHKa B CBeT€ JSTOH TEOpPHH CBOMCTB
Ba)KHEHUINX MPe/ICTABUTENEH OCHOBHBIX KJIacCOB
OpPraHU4eCKHX COSXHMHEHHUIH

Baxueninue
BelllecTBa u
MaTepraIbl

Xapamepncmka CTPOCHUA aTOMOB W KPHUCTAJUIOB B Ha

3TOH OCHOBE — O00INMX (PU3HYECKHX U XUMHYECKHX
CBOMCTB METAIIOB M HEMETAJIJIOB.
XapakTepucTHKa  cOCTasa, CTpOEHHA, CBOHCTB,

NOAYYEHHs ¥ IPUMEHEHHE BOKHEHIIIHX HEMETAIIOB.
XapakTepucTHKa cOCTaBa, CTpOeHUs U OOMHX CBOWCTB
Ba)KHEHHIUX KJ1aCCOB HEOPTaHHYECKUX COSAUHEHH.
OnucaHue CcOCTaBa U CBOUCTB BAXKHEHIUUX
NpeaCTaBUTENeH OPraHUYeCKUX COSAUHEHMI: MeTaHONa U
9TAHONA, CI0XKHBIX 3(UPOB, XUPOB, MBUI, KapOOHOBBIX
KHUCAOT (YKCYCHOM KMCIIOTBI), MOHOCaXapHA0B
(rmoxo3eI), AUCaxapuioB (caxaposbl), MOJTHCAXAPHAOB
(kpaxmalla W UEIIONO3b1), aMHHOKHCIOT, OelKOB,
HCKYCCTBEHHbBIX H CHHTETHYECKHX NOTUMEPOB

XUMHYECCKUHR S3BIK U
CUMBOJIUKA

Hcnonesosanue B yueOHOH W npodeccHOHATBHOH
HEATENbBHOCTH XUMHYECKUX TEPMUHOB U CHMBOJIMKH.
Ha3sbiBaHHe M3Y4eHHBIX BeIECTB IO TPHBHAIBHOM WIH
MEXJYHApOOHOH HOMEHKIAType H OTpaXeHHE COCTaBa
9THX COSAWHECHNHM C TTOMOILBIO XUMHUYECKHX QOpMYIL.
OtpaxkeHue XMMHHYECKHX TIPOIECCOB C  MOMOLIBIO
ypaBHEHUN XMMHYECKHX peakluil

XuMHUYeCcKHe peakuuu

OOpsiCHEHHEe  CYLIHOCTH  XHUMHYECKHMX  MPOLECCOB.
Knaccupukauus XUMHYECKUX peakuuii MO pa3nUYHBIM
TpU3HAKaM

XUMHYeCKUi
3KCTIEPUMEHT

BRIMOTHEHHE XHMHYECKOTO 3KCIIEPUMEHTa B TIOJHOM
COOTBETCTBUU C MPABUIAMH TEXHUKH GE30MTACHOCTH.
Habnronenue, puKcupoBaHHe H ONKCAHWE PE3yJbTATOB
[POBEICHHOTO 3KCIIEPUMEHTA

XumMu4yeckas
nudopMauus

IlpoBenerue CaMOCTOATENHHOTO IIOMCKA XHMHYECKOI
MH(pOPMaLHH ¢ HCTMOL30BAHHEM PA3NHYHBIX HCTOUHHKOB
(HayYHO-OMYJSIPHBIX  M3JaHUH, KOMOBIOTEPHEIX 0a3
JaHHBIX, pecypcoB  HMHrepHera);  HCIOJNBb30OBaHHE
KOMIIBIOTEPHBIX TEXHOJIOTHH A 00paboTKu U nepefauu
XUMH4YECKON WH(oOpMaLU H €€ TpeACTaBIeHHUA B
pa3IH4YHBIX GopMax

Ipodunpuoe H
npo¢ecCHOHATBHO

OOBsiCHEHHE XHMHYECKUX S$BJICHHH, NPOUCXOMALIMX B
NPUPOAE, OBITY ¥ HA IPOU3BOJCTBE.
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3HaAYUMOC
COACPXKaHHE

CobOnionenne  npaBun  3KOJOTHYECKH  I'PaMOTHOIO
NOBEAEHHS B OKpYXaloleH cpele. '

Onexka BJIUSHUS XUMHYECKOTO 3arpA3HeHus |°
OKPY)KalOWIeH cpelbl Ha OPraHU3M 4Ye/IOBEKA U JpYrue
XuBple opranusmel. Cobnrozienne npasun OGesomacHoro
o0pauieHust ¢ roproYMMH U TOKCHYHBIMH BEUIECTBAMH,
naboparopHsiM obopynosanneM. Kpuruueckas oueHka
JOCTOBEPHOCTH XHMUYECKOH HHPOpPMaLIUH,

NOCTYNAIOMIEH M3 PasHBIX HCTOYHHKOB

BHOJIOI'

buonorus

COBOKYIMTHOCTh HAyK O
KUBOU PHAPOJE.
MeToani HAy4HOI0
NO3HaHUs1 B OHOJIOrUN
Knerka

3HaKOMCTBO ¢ 00bEKTaMU U3YICHUS OUONOTUHR.
BeisiBiienue ponu Owonormk B (POpMHpOBaHHM
COBPEMEHHOH €CTeCTBEHHOHayYHOW KapTHHBI MHpa U
TIPaKTUYECKON AEATENBHOCTH JII0AeH

3HAKOMCTBO €  KJECTOYHOH  TeopueH  CTpOeHHS
opranusmoB. [IlomyuyeHuwe npeacraBneHus © poi
OpraHNYecKyX ¥ HEOPraHUYSCKNX BEIIECTB B KNIETKE.
3HaHHEe CTPOEHUS KIETOK IO pe3ynbTaTtaM paboTel Co
CBETOBHIM MHKPOCKOITOM.

YMeHHe onuceplBaTh MUKpOTpenapaTsl KJIETOK pacTeHWH.
YMeHue cpaBHUBATL CTPOCHUE KIETOK pacTeHuil W
YKUBOTHDIX 110 FOTOBBIM MHUKpONnpernapaTamM

Opranusm

3HaHHe OCHOBHBIX CNOCOOOB PAa3ZMHOXKEHHS OPraHHU3MOB,
CTaZiuil OHTOTEHE3a Ha TIPUMEpE YeJloBeKa.

3HaHHe NpPUYWH, BBI3bLIBAIOIIMX HAPYIIEHUS B Pa3zBUTUW
OpraHn3MoB. Y MeHHE TOIb30BAThCH TeHETHYECKOM
TEPMHHONOTUEH W CHMBOJMKON, pellaTh HpPOCTeHliue
TeHETHYECKHE Jafavu. 3HaHue ocoOeHHOCTEMH
HacleACTBEHHON W HEeHACNEACTBEHHOH M3MEHYHUBOCTH M
1X OMOJIOrH4eCKON PONH B SBOJIOLHH XHBOTO

Bunx

YMeHHe aHaMM3MpoBATh U OLEHHBATH
rUHOTE3b! TPOUCXONASHNS XKU3HN Ha 3eMIte.
YMeHue npoBoAnThL onHcaHHe ocobeil oMHOro BHAA 110
MOP(PONOrHYESCKOMY KPUTEPHIO.

PasButHe cnocobHocTel SCHO M TOYHO M3NaraTh CBOH
MBICIIH, JTOTHYIECKH OO0OCHOBBIBATL CBOIO TOUKY 3PCHHSA,
BOCIIPMHUMATb W aHAIM3UPOBATh MHEHHS COOeCeTHMKOB,
NpU3HaBasg MpaBo APYroro 4ejaoBeka Ha HHOE MHEHHUE.
VYmeHue ~ JloxaspiBaTh  POACTRO JyenoBeka W
MIIEKOTTUTAIOLINX, OOLHOCTh U PABEHCTBO YEJIOBEUECKHX
pac

PA3NMUYHLIC

"IKOCHCTEMBI

3HaHue OCHOBHBIX DKOJOTHYECKUX (PAKTOPOB M HX
BIIUSHUS HA OPraHu3Mbl.
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3HaHUE OTJIMYMTENbHbIX IPH3HAKOB HMCKYCCTBEHHBIX
coodImecTs — arpo3KoCHCTEMOT NPAPOIHAIX
(ecTecTBEHHBIX)

IlosyyeHue NpeAcTaBAeHUS O CXeMe JHKOCHCTEMBI Ha
npuMepe Ouocgepsl.

JlemoHcTpatus YMEHHS IIOCTAHOBKN uenei |-
JIeATEIbHOCTH, NJIaHUPOBaHUE coOCTBEHHOM
JEATENbHOCTH VI AOCTHDKEHHA IIOCTaBICHHBIX LeieH,
NpeaBUACHHUSA BO3MOXHBIX PE3YJIbTATOB 3THUX AEHCTBHIA,
OpraHHU3allM CaMOKOHTPOJA M OUSHKHM IOJIYYEHHBIX
PE3yNbTATOB. O6yuenue COOMIOEHUIO ApaBuil
MOBEACHHS B TIpUpoAe, OEpeKHOMY OTHOIICHHIO K
OHON0OrnYecKiM 00beKTaM (PaCTeHUSM W )KHBOTHBIM H HX
COOOIIECTBAM) U UX OXpaHe
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YYEBHO-METO/IHYECKOE
N MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHE '
[IPOIrPAMMBI YYEBHOR JTUCITATLJIMHBI
«ECTECTBO3HAHHE»

HAns  peanusaumpn  paboueli  mporpamMmbl  yuyeOHOH  JUCLMIUIMHEBI
«EcTecTBO3HaHHE» UMeEIOTCA yyeORble KabuHeTsl no GpU3uKe, XUMUU, OUOJIOTHH.

O6opynosaHue kabuHeToB B pabourX MecT:

- IOCa/I0UHbIE MeCTa 10 KOJIH4eCTBY 00yyatomuxcs — 30;

- pabouee MecTo mpenoaasates -1.

IMomeinenns kaGuHeTOB GHU3UKHU, XUMHUH W OHWONOrUHM  YAOBIETBOPSIOT
TpeboBanuamM CaHUTapHO-3NUAEMHONOTHYeCKUX mpaBui ¥ HopmatuBoB (CanlluH
242 Ne 178-02) w ocHauleHbl THNOBBIM OOOPYAOBaHWEM, B TOM YMCHE
CNEeUNATU3UPOBAHHOH yuebHOH Mebenbio U cpeacTBamyu 00ydYeHus, JOCTaTOYHBIMH
171 BBIMOJIKEHUA TPeOOBAHNI K YPOBHIO fIOANOTOBKHU 00yyalomxcs.

B kabunerax wumeercs MynpTHUMeAuHHOe 0OOpyAOBaHME, TIOCPEACTBOM
KOTOPOro Y4acCTHWKaMM 00pa3oBaTeNIbHOro Mpolecca HWCMONb3YeTcs BH3yalbHas
vHpopMaLHs 1o (GH3UKe, XUMHUA U GHONOTHH, AEMOHCTPUPYIOTCA MPE3CHTALMA U
BHJIeOMaTEPUATIEL.

B  cocraBe  yueOHO-METOOHYECKOrO M MaTepUAILHO-TEXHUUECKOTO
obecneyeHHs MPOrpaMMbl Y4eOHOH AUCHUIUTAHBL « ECTECTBO3HAHHE» HMEKOTCH:

* HaIIAHBIE nocobus (KOMIIEKTH y4eOHBIX Tabnul, MiakaToB, MOPTPETHI
BBIRAIOIUXCS YUYEHBIX B 00J1aCTH €CTeCTBO3HAHUS,

* UHPOPMALIUOHHO-KOMMYHHKAIIMOHHEIE CPEICTRA;

* SKPAHHO-3BYKOBRIE MTOCOOUS;

* TEXHHYECKHE CPeJICTBa 00YIeHNs;

* IEMOHCTpauHoOHHOe o0opynoBaHue (00INEro Ha3HAYEHHS U TEMaTHUYeCKHe
HabOPBI);

* nmabopatopHoe oOopynoBaHue (00IEro HA3HAYECHHS W TeMaTHYECKHe
HabopoT);

* BCIIOMOraTeNnbHOe 000pYA0BaHNUE;
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*» OubnuoTeuHBIH GOHA.

B 6ubnuoTteunom ponae UMEIOTCS yueOHNKH, CﬂpaBOlIHO—HH(l)OpMaLIHOH'HbIe‘
M3JAHHA, Hay4dHO-IIONYJSPHBIE OKYypHaJbl H Jpyras JuTeparypa, Koropad |
obecneunBaeT ocBoeHue yueOHOI nucuamindel «EcrecTBo3anne.

B mpouecce ocBoenus mporpaMMel yueOHON JHCLUIUTHHEL ((ECTBCTBCBH&HHC);
CTYZAEHTbl HMEIOT BO3MOXKHOCTD JIOCTYIIA K 3JIEKTPOHHLIM y4eOHbIM MaTepHaiaM Mo
eCTECTBO3HAHMIO, BKITIOYAs (PU3UKY, XHMHUIO, OHONOIHIO, UMEOIMMCS B CBOOOTHOM
aoctyne B ceth MHTepHeT (3/EKTPOHHBIM yueOHHKaM, KHUIraM, NPaKTHKYMaM,

TeCTaM, XXypHanaMm pecypcos Oubnunorexn www.iprbookshop.ru).
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IIEPEYEHD JUTEPATYPbI U HCTOYHHUKOB

OCHOBHOU
1. Kacpanos B.A. @uzuka. 10 xn.: Y4yeOHUK a5 0011eoOpa3oBaTenbHbBIX
y4eOHBIX 3aBefieHn#. — M., 2005.
2. KacesHoB B.A. @Ousuka. 11 xn.: YuebHuk g o6meodpazoBaTenbHBIX-

yueOHbIX 3aBefieHuil. — M., 2008.

3. Poimkenuy A.I1. @usnka. 3agaunuk. 10- 11 k. M.: lpoda, 2008r.

4.  boaposckuii I'.A., bypcnan 3.B. O6mas ¢usuka B 2 T. 2-€ M3, HCIIP.
u pon. YuedOuoe mnocobue jus  CIIO Hayynaga wkona: Poccuickui
rocyJIJapcTBEHHBIN neaarorndeckuil yHupepcuter MMeHH A.W.l'epuena r CaHkT-
Iletepbypr, IOpaiit, 2017

5. Tabpuensn O.C. Xumus: yue6.nns crya. yqpexaeHuid cpea. npod.
obpazopauns/Q.C. T'abpuensu, WU.I'. Octpoymos. — 10-e u3n., crep. — M.:
Hsparenbckuii ueHTp «Axamemusi», 2012.

6. Koncrantnnos B.M. OOmas Ouosorus: y4ueOHHK IJIA CTYAEHTOB
obpaszoBaTesibHbIX yupexaeHuil cpeadero npodeccnonanshoro obpaszonating/B.M.
Koucrantunos, A.I'. Pezanos, E.Q. ®aneesa; [loa.pea. B.M. Koucrantusosa. — 2-¢
n3a. crepeotun. - M.: Usnarenscknii ueHTp «Axaaemus», 2004. — 256 c.

Jonoanumensnou

1. I'pomor C.B. Ulaponosa H.B. ®nzuka, 10—11: Kuura ang yanrens. —
M., 2004.

2. KabGapaun O.®., Opno B.A. DOkcnepvMMeHTalbHBIC 3aJaHUA TI0
¢uzuxe. 9—11 wiaccel: yuebHoe nmocobue A ydammxcs 0611e06pa3oBaTeIbHbIX
yupexaenui. — M., 2001.

3. KacesHop B.A. Metoanueckue peKOMEHAALMU TO HCHOIb30BAHHIO
yuebHukor B.A.Kacesnosa «®uzuka. 10 kn.», «®Pn3uka. 11 kL» NpH U3yYeHUH
¢usuxu Ha 6azoBom u npodunsHoM yposHe. — M., 2006.

4, Kaceanor B.A. ®uzuka. 10, 11 xiu. TemaTuuyeckoe H nOypo4yHoe
niaanupoBanue. — M., 2002.

5. Ia6puenans O.C. Xumua B Tecrtax, 3agayax H YOPaOKHEHHAX:
yueb.rmocobme g CTy/l. yupexaeHuii cpea. npod. oopasosanus/ O.C. Fabpuensn,
I'.T". JIeicoBa. — 8-¢ u3a., crep. — M.: M3narenscknit uenTp «AxageMus», 2012.

6. Tnunxa H. JI. 3apaun ¥ ynpaxHeHus no oOLIel XUMHH : ydeb.-mpaxr.
nocobue g CIIO / H. JI. I'nunka ; noxa pea. B. A. ITonkoea, A. B. babkosa. — 14-
e u3a. — M. : UsmarenscrBo KOpaiit, 2017

7. Kusizep . A. Heoprannueckas xumus B 2 4. Yacre 1. Teopernueckue
ocHoBsl: y4ebuux ana CITO / JI. A. Kuases, C. H. Cmapbirud. — 5-e u3a1., nepepa®.
u fofn. — M. : U3pgarensctro KOpaiit, 2017
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8.  Cwmapuirun C. H. Heoprannueckas xumud. [IpakTukyMm : yued.-mpaxr.
nocodue ga CIIO / C. H. Cmapwirun, H. J1. barnasen, M. B. Haiinakosa. — M. :
Uz narenscrso FOpaiit, 2017

9. Cysopos A. B.O0mas v nHeopranuveckas xumus B 2 1. Tom |
yueonuk aua CI10 / A. B. Cysopos, A. b. Hukonsckuii. — 6-e u3a., ucup. v Jom.
— M. : U3narensctro Opaiir, 2017 '

10. Camoiinenko ILH. Teopua un wmeroguka obydeHus Qu3nke:
yueb.nocobue s npenoaasarenei ccysos. — M., 2010.

11. Hnpun B.A., Kyapasues B.B. Hcropua n merononorua pusvku. —
M, 2014.

12.  Tabpuensn O.C., Jlpicopa I'.I'. Xumus: KHUra juisi mpenojpaBarens:
yueb.-MeToA. nocodbue. — M., 2014.

13. buonornsa. PykoBoacrBo K mpakTH4eckuM 3aHstusam / moa pex. B. B.
Mapxunoil. — M., 2010,

14.  @enepanbHbiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHnu B
Poccuiickoit Pepepanun».

15. llpuxaz MwnuctepctBa ofpazoBanus U Hayku PO ot 17.05.2012 Ne
413 «O06 yTBepxaeHun denepaibHOro rocyAapcTBEHHOro o0pa3oBaTenbHOro
cTanjapTa cpe/iHero (monHoro) odmero oopazoBaHus.

16. Tlpukaz Musnucrepcta obpasosanus U Haykn PO ot 29.12.2014 Ne
1645 «O BHeceHnu uzmenenunit B INpuxaz MuHuctepcTBa 06pa3zoBaHus W HAyxu
Poccwmiickoii ®epepaunn ot 17.05.2012Ne 413 “0O06 yrBepxacuuu deaepansioro
TOCY/IApPCTBEHHOr0 00pa30oBATENLHOTO CTAHJAApTa cpefHero (MosiHoro) obmero
obpazopaHus”».

17. IImcemo [JlemapTameHTa TroOCYAapCTBCHHOH MOJHUTHKH B  cdepe
noAroToBkH padouux kaapos U AI1O Munucrepctpa o6pasoBanus U Haykd PO ot
17.03.2015 Ne 06-259 «PexoMeHAALUM MO OpPraHM3aLMMU MNOJYYEHUS CpPERHErO
obuiero 00pa3zoBaHus B Npejenax 0CBOSHUS 00pa30BaTENBHBIX IPOrPaMM CPEIHEro
MpogecCHOHANBHOTO 00pa30oBaHUA Ha (a3e OCHOBHOrO 06IIero o0pa3oBaHHA
yyeTtoM  TpeOoBaHMil  (heiepalibHBIX  TFOCYAAPCTBEHHbIX  00pa3OBaTENbHbIX
CTaHJAPTOB U  [IONY4YaeMOH TpogeccCHd HIH  CHEUHANBHOCTH  CpeJIHero
npodheCCUOHANBHOTO 00pa3OBAHHSAY.

UHmMeEpPHem-pecypChol
I.  www.class-fizika.nard.ru («Knaccuas nocka a4 mo6o3HaTeTbHBIX»)

2. www.physiks.nad/ru («®u3uka B aHUMaIugax»)

3. www.interneturok.ru  («Bugeoypokn 1m0 mOpeaMeraM  IIKONBHOM
[IpOrpaMmbI»)

4.  www. chemistry-chemists.com/index.html (3nexTpOHHBIN >KypHan

«XUMUKH U XUMUSA» )
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5. www.hemiwallstru («Xumus. OOpaszoBarenbHsiif  cait  uIn
[IKOJIBHUKOB) ) .

6. www.alhimikov.net (O6pazoBareibHplit CAUT AJIA IHKOIBHUKOB )
7.  www.chem.msu.su (OnekTpoHHas OuOIHOTEKAa IO XMMHH)
8.  www.hvsh.ru (xypHan «XuMus B IKone»)

9.  www.hij.ru (xypHan «XUMHS 1 KA3ZHDHY)

10. www.biology.asvuru  (Bca OGuomorma. CoBpemeHHas Ouonorus,
CTaTb, HOBOCTH, OMOIHOTEKA)

11.  www.window.edu.rv/window (Enunoe OKHO JOCTyIa K
oGpasoBatenbHBIM pecypcaM MHTepHeTa no 6uonoruu)
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JIHCT coryiacoBaHud

JononHenus n U3MeHeHHs k pabodel mporpamme Ha 2018-2019 yuebHEIit rox '

JtornonHeHus ¥ U3MeHeHUs K pabodelt nporpamme Ha 2018-2019 yyeOnreiii rog mo
mucuunnuae OV 11 Ecmecmeosnanue

B paboudyro nporpaMMy BHECTH CJIeAYIOLIHE KOPPEKTUBHI:

1) B cBa3u ¢ u3MeHeHHeM YyueOHBIX IUIAHOB HAa OCHOBE PekoMeHalMu IO
opragmzaguu nosydenns COO B mpenenax ocsoenus QOIT CITO na 6aze OO0 ¢
yietom tpeboBanuit ®I'OC u monyuaemoit npodeccuu wm cnemuansHoctd CITO
(muceMo AemapTaMeHTa rocyJapcTBeHHOH NMOMUTHKY B cdepe IMOArOTOBKM pabounx
kaapos u JAIIO MunoGprayku Poccun ot 17.03.2015 Ne 06-259) u Meroauyeckux
pexoMernauuit no peanusaiuu Pr'OC CIIO no TOII-50 (muceMO aemapTaMeHTa
rOCyZApCTBEHHOH IIONIMTHKA B cdepe mnoarotopku pabouux kaxpoB u IO
Munobprayku Poccuut ot 01.03.2017 Ne 06-174) nazpanwme mucnurnuusl OV/.[!
Ecmecmeosnanue wameHuts Ha OV/] 12 Ecmecmeosnanue.

2) B cBasd ¢ n3sMeHeHMeM yueOHOro IulaHa B pasfen padodell MpPOrpaMMsl
Temamuueckoe nianupoeanue BHECTH HEOOXOMUMEIE U3MeHeHUA (CM. [Ipunoscenue).

JloTionHeHUA U U3MEHEHHs B pabouyio nmporpamMmy OOCYKIOEHBl Ha 3aCeHaHUM
1K MaTteMaTH4eCKHX, €CTeCTBEHHOHAYYHBIX H O0LIEnpodeCcCHOHAIBHBIX JUCUHILIHH

«_ 51 »_itdisye e 20 7/ r.(upotokonNe 7 ).
Ilpencematens LK 47A [H A Apmeiceridd

. N .



TeMaTHUYecKHH MJIaH

IIpunoorcenue

(ana cneunansnocTy: 38.02.01 3SxoHoMmHKka M GyxrantepckHil y4€T (o OTpaciim))

KonnuecTro yacoB npu OUHOM hopMe

MaxcumansHaa yueOHad o0yvdeHus
HaumeHoBanpe pasgenoB H TeM Harpyska B lpakruieckue
Cero 3aHATHUA
BBenenne 2 2
I. ®OHU3HUKA 48 48 14
Mexanuka 12 12 4
Kunemartuka 4 4 2
JlnHaMuka 2 2
3aKOHBI COXPAHEHHs B 6 6 )
MEXaHHKe
OcHoBBI MOJIEKYJIAPHOS
6 6 2
$H3HKH H TEPMOJHHAMHKH
MonekynsipHad dhH3HKa 4 4 2
TepmoauHamuka 2 2
OCHOBBI 3JIEKTPOAHHAMHKH 10 10 4
INEeKTPOCTATHKA 2 2
[TocTOAHHBIH TOK 6 6 4
MaruuTHoe noJje 2 2
KonebtaHHa H BOJTHBI 12 12 4
MexaHH4yeckue KojleOaHuI U ” 5 9
BOJIHEI
3N1eKTpOMarHuTHbIE 4 4
KoJ1e0aHHS H BOJIHBI
CBETOBKIE BOJIHEI 4 4 2
JInH3EI 2 2
JJIeMeHTbl KBAaHTOBOMH
6 6
¢hH3MKH
KBaHTOBBIE CBOMCTBA CRETA 2 2
®usrka aToMa 2 2
(PU3UKa aTOMHOIO SApa U 2 5
3JIEeMEHTAPHBIX YacTHIL
Bceenennas H ee 3BOJIIOIHS 2 2
IL XUMMHU 40 40 8
BBejnenune 2 2 4
OO6masn ¥ HeopraHn4eckas 24 24
XHMHUSA
OcCHOBHbIE IOHATHS H 3aKOHEI 2 5
XHMHH
Ilepuoanyeckuil 3aKoH U 5 5
[ICX5 I.U.Mengeneera
Ctpoenne BelecTBa 6 6 2




Bona. PactBops o & 2
XUMHYECKHE peaKiuy 2 2
Knaccnduxanus
HEOPraHN49eCKNX COeJUHEHHI 6 6
Y HX CBOWCTBA
MeTainsl 1 HeMeTaLbl 2 2
Oprasnyeckas XUHMHS 14 14 4
OcHoBHBIE NORATHA
OPraHN4eCKOH XUMHHA H 2 5
TEOPHS CTPOSHUS
OpraHH4YeCKHX COCAUHEHMI
YIEeBOAOPOAE! H UX ” 9
NPHPOAHEIE MCTOYHHKH
Kucnopoacoaepxaluue 4 4
OPraHHYeCKHE COCIUHEHUS
Azotcoaepxaiue
OpraHM4ecKne CoeIHHEHHA. 6 6 4
ITonuMepsl
II1. BHOJIOT UL 16 16 A
Buonorus — COBOKyImHOCTH
HayK O *HBOM npupoJe. 5 2
Meroapl Hay4YHOrO NO3HAHUA
B GHoNOrMU
Knerka. Opranusm 8 8 2
Bua. DxocucTeMnl 6 6 2
JAndPpepesuHpoBaHHbIN 2 »
3a4€T
Beero: 108 82 26




Jlucr cornacopauusi
JononHenra u n3MeHeHn k paboueit nporpamme Ha 2019-2020 yueOHbIH roa
HonosnAerans U u3MeHeHHa K paboueit mporpamme Ha 2019-2020 yueGuwiid rog mo
mucuuribe OV 12 Ecmecmsosznanue

B pabouyio nporpaMmy BHECTHU ClE€AYIOLUNE H3MEHEHUA:

B cBa3u ¢ nopxroucHueM dunuana Caml YIIC B r. Prumero x 95C «BOOK.RU»
BHECEHBl H3MEHEHUs B pa3aen IlepeveHb TUTEPATYDH M CPEACTB OOVUESHUA:

OcHoBHas
| Caerko, O.E. Ecrecro3nanue: yuebHoe mocobue. — Mocksa: KuoPyc, 2019,

JlomomHuTensHas
. I'nnuka, HJI. 3anauu u ynpaxuenus no obweid xuMuM: ydeOHUK. — Mocksa:

KnoPyc, 2018.
2. 'nunka, HJL Obwmast xuMus: yuebHoe mocobue. — Mockga: KnoPyc, 2019.
3. Apremenko, A M. Opranudeckas xuMus. yueOuuk. — Mocksa: KHoPyc, 2018.

4. Mycradux, AT, buonorus: yuebuux. — Mockea: KnoPyc, 2020.
5. Kanke, B.A. ®unocopus MateMaTuki, GU3UKH, XHMHH, OHOTOTHY: yueOHOe
nmocoOne / Kanke B.A. — Mocksa: KHoPyc, 2016.

HonojHenus U u3MeHeHus B pabouyro nporpaMMmy obcykaeHsl Ha 3acemanum 1K
MaTEMaTHUYCCKUX, ECTECTBCHHOHAYYHBIX U 001IenpodecCHOHANBHBIX AUCLIHUIUTHH

« 19 »_ gescte e 20 /9 r.(nporokon Ne 4 ).
[Mpeacenarens LK (HEA — /H.C. JlykonuHa/




Jiger cornacoBanus

Hononreuns n u3MeHeHusa K paboueit nporpamme Ha 2019 — 2020 yueGupiit roa

Hononnenus u U3MeHeHus K pabouei nporpamme Ha 2019 — 2020 yueGrEIA roa
no pucaunnune OVYJI. 12 EcrecTBo3Hanue

B pa6ouyio nporpamMmy BHECEHSH! CIEAYIOIIUE U3MEHEHHS:

I)IlporpaMmma cocrasneHa B cooTBeTcTBMM ¢ [InchMOM  MHHMCTEpPCTBA
oGpasoBanns W Hayku P® ot 17.03.2015r. Ne06-259 u na ocnose IIpumepnoii
MpOrpaMMbl yUeOHOI AUCUUMITHAEBL, pekoMeHaoBaHHOH OT'AY «DPUPO» (nporokon
Ne3 ot «21» mona 2015r.) u ¢ yu€rom Pexomenpaumii, omoGpennsix Hayuno-
METOAMYECKAM coBeToM MeHnTpa mnpodeccHoHanbHOro 06pasoOBaHHA M CHCTEM
kpanupuxauuy GPI'AY «OHUPO» (nporoxon Ne3 ot 25.05.2017r1.)

2) Tematnyecknit nnad Pazaen «®usukay (cMm. I[Tpunoxenne).

3) Conepxanue yuebHo# qucimnnunb Ousmka:

IpakTHueckoe 3aHaTHE Nel «/IBHaKeHME C MOCTOAHHBIM YCKOPEHHEM)

IIpakTuueckoe 3anstue No2 «3akonsl Mexannku HeloToHa»

Ilpaxtnueckoe 3ausatue Ne3 «OCHOBHBIE MOJOXKEHWS MONEKYISIPHO-KHUHETHYECKOH
TEOPUU

IlpakTHueckoe 3ansitHe Ne4d «OCHOBHOMH 3aKOH 3NEKTPOCTATUKID)

Ipaktuyeckoe 3ansTue NeS «3aKoHBI HOCTOSSHHOTO TOKay

IIpaktnueckoe 3aHaTHe Ne6 «KuHeMaTuka TBepAOro Tena»

[paxtuyeckoe 3ansitie Ne7 «CBoiicTBa cBeTa»

4) OCHOBHBIE HCTOYHUKH JIUTEPATYPHI:

1. Dbuonorus: yueOHHK W DPaKTHUKYM Ui CpeJiHero InpogeccHoHaILHOro
obpazopanus / B. H. Apeirun (u ap.]; nox penakuueit B. H. Apeiruna, — 2-e usg. —
Mocxkea: U3natensctso FOpaiit, 2018. — 378 c.

2. AmndwunoreHoBa, M. B.Xumua: y4yeOHMK M TNpPaKkTHKYM Ui CpelHEro
npodeccuoHansHoro obpasoBaHui. — 2-¢ H34., Hcnp. U jgoit. — Mocksa:
MznarenscTBo FOpaiit, 2018. — 299 ¢.

HononueHns u uzMeHeHusa B paboueil nmporpamme o6cyxaeHnl Ha 3aceaanun K
MaTEeMATHYECKHX, €CTECTBEHHOHAYUHBIX B 0011enpodecCHOHaNbHBIX JUCLIUTUINH

« 79 et / - 2019r. (mporokom Ne ";_ ).
[Ipencenarens LK s rf:/ . /H.C. JlykoHuH2/




Ilpunooicenue

TemaTu4eckuii niIan
AJIA cnenHANbHocTH 38.02.01 JxoHOMHKA B GyXraaTepexkuii y4éT (o oTpacanm)

[Ipn peanuzauuy copepxaHud o0WEOOPA3OBATENBHON YueOHON AYCIMITIVHEL
OV . 12 EctectBo3nanue B npenenax ocsoenus CIIO Ha 6a3ze 0CHOBHOTO 06ILEro
obpazosanus (IITKPC, ITTICC3) makcumansHas yueGHas Harpyska ofydarommxcs

COCTaBNIAET 75 4acoB, U3 HUX ayAuTOpHasa (00s3aresibHAA) Harpyska o0ydYaroIuxcs
50 yacos.

MakcumManenas | Koauuecto 4acop fpH OuHOM
yuebuan dopme obyuenus
HanmeHoBanue pasaenos H rem HarpyzKa TIpaxTHieckye
Beero 3aHATHA
Beeneuue 2 2
LO®HU3HUKA 75 48 14
Mexanuka 18 12 4
KvremaTuka 6 4 2
JuHamuka 2
3aKOHb! COXpaHEHUA B MEXAHUKE 8 6 2
OcHOBL] MOJNERYJISIDHOH (DH3HKH H 10 6 2
TePMOAHHAMUKH
MonexyaspHas ¢uznka 6 4 2
TepMoanHaMHka 4 2
OcHOBBI D1eKTPOAHHAMHKMH 16 10 4
OnekTpocTaTuka 4 2
ITocTosHHbIH TOK 8 6 4
MarusutHoe nose 4 2
Kousebanns u BOJTHBI 18 12
Mexanundeckune koneaHus W BOIHBL 2 2
DONeKTpOMArHUTHBIC KONebaHua U 4
BOJIHbI
CeeToBble BOMHL 4 4 2
JInn3b 4 2
DJIeMeHTHI KBAHTOBOH PH3UKH 8 6
KBaHTOBEIE CBOHCTBA CBETA 2 2
Mduzrka aToma 4 2
Du3kKa aTOMHOTO f1pa K 2 2
3NIEMEHTAPHBIX YACTHI
BeeneHnas 1 ee 3BOIOURSA 5 2




JInucT cornacopaHusn
JlononHenus U n3meneuns k paboueit nporpamme Ha 2020-2021 yueGubiii roa

Jlononuenns u n3Menenus K pabouer nporpamme na 2020-2021 yueGHp roa no
aucunnnune OV/[ 12 Ecmecmeosznanue

Ha 2020-2021 ygebubIit roa aononseHuii u u3meHennii k pabodeit nporpamme
HET.

Jlononuenus v usmeneHus B pabouyro mporpaMmy oOcykaeHbl Ha 3acenanmu LIK
MATEMATHUYECKUX, ECTECTBEHHOHAYUHbIX U O0ENPO(hEeCCHOHATIBHBIX THCIIUTIIIHH

« I n gbu.na _, 2042 r. (nporokon Ne 7 )

[Npeacenarans LH{/ @;// /H.C. JiuiTaesa/




JIuer corntacoBaHusA

HononHenus U U3MeHeHHUd K paboueli nporpamMMe Ha 2020-2021yyebHblil roa.

JomnonHeHHs U H3MeHeHUs K pabouedd mporpamme Ha 2020-2021 yyeGHBIH rox mo
mqucuuriuge OY .11 ECTECTBO3HAHME ans  cneuualbHOCTH 38.02.01
DKOHOMHKa ¥ OyXranTepckuil y4ér (mo orpaciasm).

B pabouyo nporpaMMy BHECTH CJISAYIOLIUE H3MEHEHUs
B pasaen « Tematudeckut man» ( cM. [punoxeHue)

JomosHeHHs ¥ U3MeHeHHs B pabouyro nporpammy oOCykaeHsl Ha 3acemanuu 1K
MaTeMaTHYECKUX, €CTECTBEHHOHAYUHBIX 1 0011enpodeccHOHaNbHBIX JUCIUIIIHH

« H  » afipeme , 204 1 (upotoxonNe 7 ).
[lpencenarens LK L_,Z/ : (W C Aewneda |




TemaTnueckuit nnag

KonnyecTBo 4acoB npu
04HOIi opme obyueHUs

HaumenoBanue pasnenoB H TeM TpakTaueckue
Bceero 3RHATHA

Beenenue 2

IL.ON3HUKA 50 8
Mexanuka 12 2
KuneMaTika 4 2
Jlunamuka 4
3aKOHBI COXpaHEHHUS B 2
MeXaHUKe
OcHoBBI MOJIEKY 1A PHOI 6 2
¢$U3NKH U TEPMOAHHAMHKH
MonexkynspHas ¢usika 2 2
TepMonunamuka 2
OcHOBBI 3/1eKTPOAHHAMHKH 8 2
DNeKTpOCTaTHKA 2
[MTocTosHHBIN TOK 2 2
MarnurtHoe noJje 2
Konebanua u BOJHBI 10 2
MexaHnueckue kojebanus u 2 2
BOJIHBI
IJNEeKTPOMarHUTHEBIE 2
KonebaHusg U BOIHBI
CBETOBBIE BOJIHbI 2
JIuH3bI 2
JJieMeHThbl KBAHTOBOH 8
(] RITENG
KBaHTOBEIE CBOWCTBA CBETA 4
dusuka atoma 2
@u3uka aTOMHOrO A1pa U 2
3JIEeMEHTapHBIX YacTHLI
BceenienHan M ee »BOJIIOLHSA 4

IIpunoxeHue



