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[MOACHUTEABHAA 3ATNMUCKA

IIporpamma  obmieoOpasoBaTesibHOM — yueOHON — AUCIIUMIIMHBL  «KcTecTBO3HaHME»
peaHAasHAUYeHa JJI W3YyYEeHUs] eCTeCTBO3HAHUS B MPOQECCHOHATLHBIX 00pa3oBATEeIbHBIX
OPraHU3aINAX, PeATU3YIOIUX 00Pa30BaATeIbHYI0 IIPOrPaMMy CPEIHEro o0Iero o0pasoBaHus
B IIpeesiax OCBOEHWS OCHOBHOM ITpod)ecCHOHAJIBHON o0pasoBaTenbHoi mporpammber CITO
(OIIOII CIIO) wma ©Gase oOcHOBHOro oOIero o0OpasoBaHWsSA, IIPHU  IIOATOTOBKE
KBAJIU(PUITIPOBAHHBIX PA0OUMX, CIIYKAIIUX, CIICIIUAJINCTOB CPETHEr0 3BeHA.

IIporpamma paspaborama Ha ocuoBe Tpeboammit ®I'OC cpemmero obiero oopa3oBaHmMs,
IIPETBbABIISAEMBIX K CTPYKTYPE, COMEPsKAHUI0 U Pe3yIbTaTaM OCBOCHUS YUeOHON TUCIIUITIMHEL
«EcrecTBO3HAHME», B COOTBETCTBMH C PeKOMeHIAIMAMH II0 OPTaHM3aIlMU II0JIyUeHU
CpeaHero o0IIero 06pa3oBaHusA B IIPEIesIaX 0OCBOSHMSA 00pa30BaTEeIbHBIX IPOrPaMM CPeTHEro
mpodecCcroHAaBPHOTO 00pPa3oBaHus HA 0a3e OCHOBHOTO OOINEro o0pPasoBaHUS C yYETOM
TpeboBaHmUi QeepasIbHBIX MOCYIaPCTBEHHBIX 00Pa30BaTeILHEIX CTAHAAPTOB M IT0JIyJaeMOn
mpodpecCU WM CIIEIMAJIBHOCTA CPeIHero IMpod)ecCHOHATBLHOIO 06pas3oBaHusa (IIHCHMO
JlemapramenTa rocyJapCTBEHHOM MOJUTUKH B cdepe MOATOTOBKM paboumx kagpos u J[I1O
Munobprayku Poceuu ot 17.03.2015 Ne 06-259).

Conepskanue nporpammbl «EcTecTBosHaHMe» HAIIPaBJIeHO Ha JOCTHKCHUE CJIELyOIIAX
1IeJIe:

* OCBOEHME 3HAHUM 0 COBPEMEHHOM eCTEeCTBEHHO-HAYUHOM KapTUHEe MHUpa U MeTOIax
€CTEeCTBEHHBIX HAYK, 3HAKOMCTBO C HamOoJiee BAKHBIMU WIEAMH U JOCTHKEHUSIMU
€CTEeCTBO3HAHUS, OKA3ABIIUMHU OIIPedeJIAiollee BJIUAHNE Ha pPa3BUTHE TEXHUKU U
TEeXHOJIOTHIH];

* OBJIQJIEHWE YMEHUSIMHU [IPUMEHSTH II0JyYeHHbIe 3HAHUSA JJIA OOBSCHEHUS SBJICHUHN
OKpYJKAIOIIIero  MWpPa, BOCIPHUSATUS  HMHQPOPMAIIMK  €CTECTBEHHO-HAYYHOTO U
POoecCHOHAIBHO 3HAYNMOTO COAEPKAHNS; PA3SBUTHE NHTE/LJIEKTYAIbHBIX, TBOPUECKUX
CITOCOOHOCTEM ¥ KPUTUYECKOI0 MEBIINIJIEHUSI B XOJe IIPOBEIEHHsS IIPOCTEHIINX
HCCJIeIOBAHUIA, aHaym3a SIBJICHUI, BOCITPHUSATHS u HHTEPIIPEeTAIINN
€CTeCTBeHHO-HAYYHOM HHQOPMAIIHT;

* BOCIIMTAHHE YOEKIEHHOCTH B BO3MOYKHOCTHA IIO3HAHUS 3AKOHHOM IIPHPOIABI U
WCIIOJIb30BAHUS JOCTUKEHUMN eCTeCTBEHHBIX HAYK IJId PA3BUTHUSA [UBWINIAIUH U
MOBBIIIEHUST KAYeCTBA JKU3HU;

* IOpUMeHEeHHEe eCTeCTBeHHO-HAYUYHBIX 3HAHUM B IIPOQECCHOHAIBLHOM desSTeJIbHOCTA U
IOBCEIHEBHOM KM3HM JJIsI oDecmeuyeHHMsI Oe30IACHOCTH sKU3HEeIesTeIbHOCTH,
rPpaMOTHOTO  HCIIOJIB30BAHUSI  COBPEMEHHBIX  TEXHOJIOTHM; OXPaHBI  3I0POBbBSI,
OKPYsKaIOIIel cpeIbl.

B mporpammy BEIIOUEHO comeps:kaHue, HAIpaBJeHHOe Ha (POPMUPOBAHKE y CTYIECHTOB
KOMIIEeTeHIINHI, HeoO0xoauMbIx njia KadecrBeHHOro ocBoeHusda OITOII CIIO ma 6ase ocHOBHOTO
006111er0 00Pa30BaAHMA C IIOJIyYEeHHEM CpeaHero obIIero o0pas3oBaHus; IIPOrpaMMBbl IIOJTOTOBKH
KBAJIM(PUITIPOBAHHEBIX pa00YUX, CIIYKAIIMX; IIPOrPAMMEI IIOJITOTOBKH CIIEIIMAJINCTOB CPEIHEr0o
apena (IIITKPC, IIIICC3).

IIporpamma yuebmHoO muciuInHbI « EcTecTBO3HAHME» ABJIAETCS OCHOBOI MIJIs pa3paboTKu
paboumx IporpamMM, B KOTOPBEIX IIpodpeccHOoOHAILHBIE 00pa3oBaTeIbHBIE OPTAaHN3aIlNH,
peanusyoiire 00pa3oBaTEILHYI0 IIPOrpaMMy CpeIHero oO0IIero o0pasoBaHHS B IIpPeIesiax
oceoerus:i OIIOII CIIO ma 6ase ocHOBHOro o0IIEro o0pasOBAHMS, YTOYHSIOT COHEPsKAHIME
yueOHOro MarepuaJsa, I0CJIedOBATEJIBHOCTh ero U3ydeHus, paclipeelieHne yIYeOHBIX YacoB,
TeMaTUKy pedepaToB (IOKJIAI0B), MHIWBUIYAJILHBIX IIPOEKTOB, BHILI CAMOCTOSATEJIBHBIX
pabor ¢ yuyeroM CHEUHM(PHUKH IIPOTPAMM IOATOTOBKH KBAJHU(PHUIIMPOBAHHBIX pPaOOUYHX,
CIIYSKAIIIUX, CIEINAJINCTOB CPeIHEro 3BeHa, OCBANBaeMOM IIPO¢eCCHH MJIH CIIEIUATBHOCTH.

IIporpaMmma MoOKeT HCIIOJIB30BATHLCA IPYTUMU IPOdeCCHOHAILHLIMEA 00pa30BaTe IbHBIMU
OpPTaHU3AIMAMY, PeaJU3yIIIUMHU 00pa30BaTEJbHYI IIPOTPaMMy CpPEeIHEero o0IImero
o0pas3oBaHUsA B Mpeesiax OCBOEHUS OCHOBHOM ITPpOdPeCCHOHAJILHOM 00pas3oBaTeIbHOM
nporpammel CI1IO ma 6ase ocroBHOrO 001Iero obpasosanua (IIIIKPC, IIIICC3).



OBLLIAA XAPAKTEPUCTUKA YYEBHOW AUCUMNAWHDI
«ECTECTBO3HAHWE»

EcrecTtBosHanme — Hayka 0 IBJICHUAX U 3aKOHAX Ipupoabl. COBpeMeHHOe eCTeCTBO3HAHME
BKJIIOUAET MHOKECTBO €CTECTBEHHO-HAYYHEBIX OTpAacjeil, M3 KOTOPBIX Hambojee BAKHBIMU
SABJIAOTCS (pmsmka, xuMusa u Omosiorrsg. OHO OXBATBIBAET IIMPOKHUI CIIEKTP BOIIPOCOB O
Pa3H000PA3HBIX CBOMCTBAX 00BEKTOB IIPUPOILI, KOTOPEIE MOYKHO PACCMATPHBATL KAK €IUHOe
1eJioe.

EcrecTBeHHO-HAayUYHbIe 3HAHWSA, OCHOBAHHBLIE HA HUX TEXHOJOTHH (DOPMHUPYIOT HOBBIA
o0pa3 KM3HH. BBICOKOOOPA30BAHHEIM UYEJOBEK He MOKEeT [IHUCTAHIIMPOBATHCSI OT
dbyHIaMEHTATBPHBIX 3HAHUNA 00 OKPYIKAIOIIEM MUpPE, He PHUCKYS OKa3aThCAd OECIIOMOIIHBIM B
mpod)eCcCHOHAIILHON IesaTeJbHOCTHA. JI1000e MepCclieKTHBHOEe HAaIlpaBJIEHHEe JesATeILHOCTH
YeJI0BEKA IMPSAMO WMJIM KOCBEHHO CBS3aHO C HOBOM MaTepuaabHON 0230 W HOBBIMH
TEXHOJIOTUSAMMY, 1 3HAHNE UX €CTEeCTBEHHO-HAYYHOM CYIIIHOCTH — 3aKOH ycIlexa.

EcrecTBO3HAHME — HEOTHEMIIEMAS COCTABJISAIONIAS KYJJIBTYPHL: OIPeIesIsas MUPOBO33peHMe
YeJIOBEKA, OHO MPOHMKAET W B TyYMAHUTAPHYI cdepy, M B OOIIECTBEHHYIO KH3Hb.
PamnmmonanbHEBIN €cTeCTBEHHO-HAYYHBIA METO I, ChOPMUPOBABIINICA B PAMKAX €CTeCTBEHHBIX
HayK, o00pasyeT eCcTeCTBeHHO-HAYYHYI0 KAapTHHY MHpa, Hekoe 00pasHo-dgurocodcroe
0000IIIeHe HAYYHBIX 3HAHNM.

OcHOBY ecTeCcTBO3HAHUS MIPEICTABIgeT (PU3WKA — HAyKa O IIPUpoje, H3ydamlnas
Hanbojiee BasKHBIE SABJICGHMS, 3aKOHBI M CBOMCTBA MAaTepHAJILHOrO Mupa. B ¢usuxe
YCTAHABJIMBAIOTCSA YHUBEPCAJIbHLIE 3aKOHBI, CIPABEIJIMBOCTh KOTOPHIX IIOATBEP:KIAETCI He
TOJIBKO B 3€MHBIX YCJIOBHAX M B OKOJIO3EMHBIX IIPOCTPAHCTBAX, HO M BO Bceil Beemennoit. B
9TOM 3aKJIIYAETCS OIWH M3 CYIIEeCTBEHHBLIX MNPM3HAKOB (PU3MKU KaK (PyHIAMEHTAJILHOMN
Haykn. Ouamka s3aHuMaer ocoboe MeCTO Cpemy eCTeCTBEHHBIX HAYK, II09TOMY €€ IIPHHSATO
CYMTATDH JIMAEPOM €CTEeCTBO3HAHMS.

EcrecTRosHanme kak Hayka O ABJEHUSIX W 3aKOHAX MPUPOIEI BKIYAET TAKIKE OIHY U3
BaKHEUIITUX OTpacjaed — XUMHUIO.

XuMuss — HayKa O BeIlecTBaX, HX COCTAaBe, CTPOEHHH, CBOMCTBAX, IIPOIlECCAX
IIpeBpAalleHus, UCIIOJIb30BAHNM 3aKOHOB XUMHUM B IPAKTHYECKON IeATeJILHOCTH JIIOIeH, B
CO3TaHUU HOBBIX MATEPHAJIOB.

Buomornsi — cocraBHAas YacTh eCTECTBO3HAHUS. JTO Hayka o skuBoM mpupoge. OHa
M3ydaeT paCTUTEJIBHBIN, sKUBOTHBIM MUD W YeJIOBEKA, UCIIOJIb3YsI KaK COOCTBEHHBIE METOIHI,
TaK W METONBI APYTHUX HAYK, B YACTHOCTA (PU3WKM, XUMHUHU U MaTEMATHKH: HAOJIIOIeHUI,
9KCIIEPHMMEHTEI, WCCJIEJOBAHUS C IIOMOIIBI0 CBETOBOTO ¥ 9JIEKTPOHHOIO MHKPOCKOIA,
00pabOTKy CTATUCTUYECKUX JAHHBIX METOIAMYU MATEeMAaTUYECKON CTATUCTUKHN U Ap. buosorus
BBIABJISIET 3aKOHOMEPHOCTH, IPHUCYIIUEe KU3HU BO BCEX ee IIPOSABJIEHUX, B TOM YHCJIe 00MEH
BEIIIECTB, POCT, PA3MHOKEHIEe, HACJIEeICTBeHHOCTD, H3MEHYHNBOCTD, dBOJIIOIIMIO U JIP.

B mpodeccuoHAaTBHBIX 00pasoBaTeIbHBIX OpraHu3aIHUAX, PeaTu3yIOIIIX
00pa30BaTeILHYIO0 IIPOrpaMMy CpeIHero oomiero oopasosanud B mpemenax ocsoerus OITOII
CIIO ma 06ase OCHOBHOro 0O0IIEro OOpPa30BAHMSA, M3y4YaeTCs HHTErPUPOBAHHAS ydeOHAS
nucrmiuinHa «EcrecTBosHaHMe», BRIIIOUAIOIIAS TPU pasdiesa, 00Jagaiolime OTHOCHTEILHOM
CaMOCTOATEJILHOCTLI0 M IeJIOCTHOCTEI0 — «Ouauka», «Xmmusa», «Buomorma» — uto He
HAapyIIaeT IPUBEYHYIO JIOTUKY €CTeCTBEHHO-HAYYHOT0 00pa30oBaHMsA CTYIEHTOB.

IIpu ocsoernu mpodeccuit CITO u crenmmanbrocreit CIIO cormmaibHO-9KOHOMHUYECKOTO U
TYMaHUTAPHOro IIpoduiieil IpodecCuOHaIBHOIO 00pa30BaHUSA €CTeCTBOSHAHNE M3yYaeTCs Ha
6asoBom yporHe PI'OC cpemHero obImero oOpa3soBaHUs C yYETOM CIIEIIM(PUKNA OCBAMBAEMOM
IIPOeCcCUr MIIH CIIeIMaIbHOCTH.

OT0 BBEIpAKAETCS B COMEPIKAHUN 00yUEHMUSI, KOJIMYECTBE YaCOB, BBIIEJISIEMbIX HA U3yYeH e
OTHEJBHBIX TE€M IPOrpaMMbI, TNIyOMHE MX OCBOEHHS OOydJAIOIIMMMCS, 00beMe M XapakKTepe
OPaKTUYECKUX 3aHATHUIH, BUIAX BHEAYIUTOPHON CAMOCTOATEILHOM PaOOTHI CTYJeHTOB.

B mporiecce peanmsamyu comepikanus yueOHON TUCIIAILINHEL « EcTecTBOSHAHME» 3HAYNMO
nayderue pasamgesa «Du3nKka», KOTOPLIM BHOCHUT CYIIIECTBEHHBIA BKJIAI B CHCTEMY 3HAHUHA 00
OKpYJKaloIlleM MHpe. JTOT pasmell SBJISETCS CHCTEMOOOPA3YIOIINM JIS OPYTUX pPasmelsioB
yueOHON IUCIIUILINHEL, IOCKOJIBKY (PH3MUecKre 3aKOHBI JIEKAT B OCHOBE COMIEPIKAHUS KYPCOB
XUMHUH ¥ OMOJIOTHH.

Ilpr wm3ydyenmm yduebHOro MaTepHaja II0 XHUMHH ¥ OHOJOTHH IIeJIeCO00pas3HO
AKIIEHTHPOBATh BHUMAHNE OOyYAIOIIUXCSA HA KM3HEHHO BAMKHBIX O0BEKTaX IIPHUPOILI U
OpraHM3Me YeJIoBeKa. JTo ruapocdepa, arMocdepa u ouocdepa, KOTophie PACCMATPUBAIOTC C
TOUKH 3PEHHS XUMHUYECKHX COCTABOB M CBOMCTB, MX 3HAUYEHUS IJIA JKU3HEIeATeJILHOCTH
JIIomei,



9TO CcoAepsKkaHIre, OCBEeIalIllee POJb BAKHEHIINX XUMUYECKHX JJIEMEHTOB B OPraHH3Me
YeJIOBEKA, BOIIPOCHI OXPAHBI 3[0POBbs, IIPOPMIAKTUKN 3a00JIEBAHUM U BPEIHBIX IPUBBLIYEK,
TIOCJIEICTBUI M3MEHEHMsI Cpeabl OOMTaHMS YeJI0BEKA JIJIS YeJI0BEYeCKON [TUBUJIN3a I,

3aMeTHOe MEeCTO B COMEPIKaHUN yIeOHOM QUCIIUILINHEI 3aHNMAEeT YIeOHBIH MaTepuall, He
TOJIBKO (DOPMUPYIOIINI eCTeCTBEHHO-HAYYHYI KApPTHHY MHpPa y CTYIeHTOB, HO u
PACKPBIBAOIINH IIPAKTUYECKOE 3HAYEHHE eCTEeCTBeHHO-HAYYHBIX 3HAHHM BO Bcex cdepax
SKU3HU COBPEMEHHOT0 00IIeCTBa, B TOM YHCJIe B TYMaHUTAPHOM cdepe.

B mesiom yuebmas mucrummimua «EcTecTBO3HAaHME», B COMEPIKaHMN KOTOPOM BeXyIIIHM
KOMIIOHEHTOM SIBJISIIOTCSI HAyYHbBIE 3HAHWA M HAyYHBIE METOOBl MO3HAHUS, II03BOJISIET
chopMHpPOBATH Y 00YUAIOIIUXCS IIEJIOCTHYI0 €CTECTBEHHO-HAYYHYI0 KAPTUHY MHUPA, IPOOYTUTh
Y HUX O9MOIIMOHAJILHO-IIEHHOCTHOE OTHOIIECHHE K M3y4aeMOMY MATEPHAJy, I'OTOBHOCTL K
BBIOOPY [IeMCTBUI OIIPeaeIeHHON HAIPABJIEHHOCTH, YMEHNE KPUTHYECKH OIEHHBATH CBOU U
UysKye JeHACTBUSA U OCTYIIKHA.

WNurerpupoBanmoe cofepskaHue y4eOHOM TUCIIMILIMHBI II03BOJISET IIPeroIaBaTeIaM
msukm, XMMUM 1 OHOJIOTHH COBMECTHO OPTraHM30BATh U3yUEHNE eCTECTBO3HAHMS, UCIIOJIb3Y I
WMEIINeCcs YaCTHRIE METOIUKY ITPEIoaBaHus IIpeIMeTa.

Hayuenne o01eobpasoBaTeIbHOM yUeOHOM JUCIIAILINHEL « EcTecTBo3HAHME» 3aBepIaercs
HoJaBeneHreM UTOroB B ¢opMme mudpdpepeHIIMPOBAHHOr0 3avYeTa B pPaMKax IIPOMEKyTOUHOI

aTrecranuu cTyneHToB B mporecce ocBoeHusa ocHoBHOM OITOII CIIO ¢ monyuernmeM cpemeero
obmero oopasosauus (IIIIKPC, ITIICC3).

MECTO YYEBHOW AUCUMNAMHBI B YYEEHOM MNAAHE

Vuebnas mucimnianaa «EcrecTBosHaHMe» ABJIAeTCA y4eOHBIM IIPeIMEeTOM II0 BEIOOPY W3
obsz3arenpHOM mpeamerHoil obsiactu «Ecrecteemmbie Haykmwy DOI'OC cpemmero ob6imero
obpas3oBaHUs.

B mpodreCcCHOHATBHBIX 00pa30BaTEIbHBIX OpraHMU3aAIIMAX, PeaTn3yIoIux
00pa30BaTeIFHYIO0 IIPOrpaMMy CPeIHero oouiero oopasosanud B mpemenax ocsoenuss OITOII
CIIO Ha 06ase ocHOBHOro o0IIero obpasoBaHWsA, yueOHas auciuiimHa «EcrecTBosHaHme»
uayyaercs B ob1reodbpasosaresbHoM nukie yuebHoro miana OIIOIT CITO ma 6a3e ocHOBHOIO
00111ero 00pa3oBaHUA ¢ HoJIyueHueM cpemuero oomero oopasosanud (IITTKPC, ITTICC3).

B yuebnbx mnamax INITKPC, ITIICC3 mecTto yuebroi gucimininael « EcrecTBosHanmne» — B
cocraBe 00Ie00PA30BATEIbHEIX YUYEOHBIX IUCIMILIMH II0 BEIOOPY, (OpPMHPYyEMBIX U3
obs3arenpHBIX IpeaMeTHBIX obaacTeit GI'OC cpemmero obiero obpa3oBaHus, NI IPOeCCHit
CIIO wmmm cnemumansaocrei CIIO coorBercTByMOIIEro Ipodhmis IIPodecCroOHaIbHOI0
obpas3oBaHuUs.

PE3YAbTATbI OCBOEHMA YYEBHOW AUCLUMTMANHDI

OcBoenne comepskanus yueOHOM gucuuiInHbl  «HKcrecTBosHaHme» obecmeuymBaeT
JOCTHIKEHHE CTydeHTAMHI CJIEIYIOIINX Pe3yIbTaToB:

* IUYHOCMHBLX:

-  YCTOMYMBBIA MHTEpPEC K MCTOPUM U JOCTUKEHHAM B 00JIACTH €CTEeCTBEHHBIX HAVK,
YyBCTBO F'OPJIOCTH 34 POCCHUMCKME eCTeCTBeHHbIE HAYKH;

- TOTOBHOCTH K IIPOJOJIXKEHHIO OOpa30oBaHMs, IIOBBIIIEHNIO KBAJU(PHUKAIINNA B
U30paHHOHI IPOheCcCHOHATBHOM TeaTeIbHOCTH ¢ UCIIOJIb30BAHNEM 3HAHUMI B 00/1aCTH
€CTEeCTBEHHBIX HaYK;

- O00BEKTHMBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMNA B 00JIACTY €CTECTBEHHBIX HAVK
IJIST YeJI0BeKa M 00IIecTBA, yMEeHMe KCIIOJIb30BATh TEXHOJOIMYeCKHe TOCTIKEeHNS B
obmact  PU3WUKH, XHUMWK, OWOJIOTMK  [OJII  IIOBBIIIEHHSI  COOCTBEHHOI'O
MHTEJLJIEKTYaJIbHOI'0 PA3BUTHS B BRIOPAHHOHN HMPodheCcCHOHAaIBHON IesITeIbHOCTH,

-* yMeHHe IIPOaHAJIM3HPOBATH TEXHOT€HHEIE IIOCJEeOCTBUSA IJI OKPYIKAIOIIEH CpPesl,
OBITOBOM M IIPOM3BOACTBEHHON IeSTeILHOCTH YeJIOBEKA;

- TOTOBHOCTH CAMOCTOSTE/ILHO J0OBIBATH HOBBIE JIA Ce0sI eCTeCTBEHHO-HAYYHEIE
3HAHMS C MCIIOJIb30BAHMEM JJISI 9TOr0 JOCTYIHBIX MCTOYHHUKOB MHQOPMAIIIIT;

- yMeHWUe YIIPaBJIATH CBOEH MO3HABATEJHFHOM JeATeIbHOCTHIO, ITPOBOIUTEH CAMOOIIEHKY
YPOBHS COOCTBEHHOT'0 MHTEJLIEKTYAJIbHOI0 PA3BUTHS;

-* YMeHHe BBICTPAUBATH KOHCTPYKTUBHBIE B3AUMOOTHOIIIEHU B KOMAH/IE II0 PEIIIEHUIO
o0IIMX 3a7a4 B 00JIaCTH €CTeCTBO3HAHS,



* memanpeomemHbLX:

- OBJIageHue YMEHUuAMU n HaBbIKAMNU Pa3JIMYHBIX BUO0B II03HAaBATEJILHOM
AeATEJIbHOCTHU OJIA M3YyUYEeHHUA PA3HBIX CTOPOH OKPYMHAIIIEro eCTeCTBEHHOI'O MUPA;

- IIPHMEHEHNE OCHOBHBIX METOJ0B IIO3HAHUA (Ha6JIIO,E[eHI/IH, HAY4YHOI'O SKCHepI/IMeHTa)
JIA HWU3YYeHUA Pa3JIMYHBIX CTOPOH eCTeCTBeHHO-Hay‘IHOfI KapTHUHBI MMHpa, C
KOTOPBIMHY BO3HHKAET HEOOXOIHUMOCTE CTAJIKNBATELCA B IIPOdeCCUOHAILHOM cdepe;

- yMEHHE OIpeNesaTh LeJH W 3a0aYd JeSTeJIbHOCTH, BEIOMPATh CPEeICTBA I KX
JOCTHKEHHS HA IPAKTHKE;

-  YMeHHe HCIIOJIb30BAaTh PA3JIMYHbIC NCTOYHHUKHU JJIA IIOJIYYCeHUA eCTeCTBeHHOHay‘IHOI‘/JI
I/IH(bOpMa]_II/II/I 1 OI€EHMBATh €€ IOJOCTOBEPHOCTh JIA OOCTHIKEHUA IIOCTaBJIEHHBIX
1eJiel U 3aa4;

* npeomemHbix:

- cpOpMHPOBAHHOCTD IpeacTaBJeHUHN 0 ITeJIOCTHOM COBpEeMEHHOMI
€CTEeCTBEHHOHAYYHON KapTHHE MHpA, IIPUPOIE KaK eJUHOMN IIeJIOCTHOM CHCTeMe,
B3aMMOCBSI3M UEJIOBEKAa, IIPUPOSEI M OO0IIeCTBA, IIPOCTPAHCTBEHHO-BPEMEHHEIX
macirradax Beesenmois;

-+ BIAJCHHE 3HAHUSIMH 0 HanboJiee BAYKHBIX OTKPLITAAX M JOCTHKCHHAX B 00JIaCTH
€CTECTBO3HAHNSA, IIOBJUABIINX HA JBOJIOIUI0 IIPEACTABICHHN O MIPHUPOAe, HAa
PasBUTHE TeXHUKHA W TeXHOJIOTHI;

- cOPMUPOBAHHOCTE YMEHMS IIPUMEHSTH eCTEeCTBEHHO-HAYYHBIC JHAHUSI IJIA
O0BLSACHEHMS OKPY/KAIOIIAX ABJICHUI, COXPAHCHWS 3J0POBbA, 00eCIICUCHUA
0e30IMacHOCTH  KU3HEIEATCILHOCTH, OepeskHOro  OTHOIIEeHHWSA K  IIPUpOIe,
PAILMOHATIBLHOTO IIPUPOIOIOJIL30BAHMS, 4 TAKKEe BBIIOJHEHUSA POJIH TPAMOTHOIO
OTPeOUTEIS;

-+ cOPMUPOBAHHOCTEL IIPEACTABJICHUIA O HAYYHOM METOME IIO3HAHWSA IIPUPONLI U
CpeIcTBaxX M3yYeHHSA MeraMupa, MaKpoMHpa ¥ MUKPOMHUPA; BJafeHUE IpHeMaMU
€CTEeCTBCHHO-HAYYHEIX  HAO/IOJCHMI, ONBITOB, MCCICHOBAHMIA U OICHKH
JIOCTOBEPHOCTH TOJIyUeHHBIX PE3YJILTATOB;

-* BJIAJieHVe TIOHATUMHBIM AIapaTOM €CTeCTBEHHBIX HAYK, MO3BOJIAIONINM I03HABATD
MUD, YIYACTBOBATh B TUCKYCCUSX II0 €CTECTBEHHO-HAYUYHBIM BOIIPOCAM, UCIOJIb30BATD
pPasiIuYHBIE WMCTOYHUKM WHQOPMAIUKA [Jid IIOATOTOBKH COOCTBEHHBIX pador,
KPUTHYECKH OTHOCHTBhCA K coobmeHusMm CMU, comepsammM — HaydHYO
HH(OPMAIIHIO;

-* chopMHUPOBAHHOCTh YMEHUHI ITOHUMATH 3HAUUMOCTD €CTECTBEHHO-HAYUHOTO 3HAHUS
IJIS KaXKIOT0 4YeJIOBeKa He3aBHCHMO OT €ro HpodecCHOHAJIBLHOM IeATebHOCTH,
pasauyaTh (PaKThl W OLIEHKH, CPABHUBATH OIIEHOYHBIE BBEIBOALI, BUIETh UX CBA3D C
KPUTEPUAMU OLIEHOK ¥ CBA3b KPUTEPHEB C OIPeIe/IeHHOM CUCTEMOM IIeHHOCTEA.

COAEPXAHME YYEBHOM AMCLIMNAUHDI

COUMAABHO-9KOHOMWYECKUIM NPODUAD
MPO®ECCUOHAABHOIO OBPA30BAHUA. MPOGECCUN CMNO

OU3NKA

BBeaeHue

Ousnka — pyHgaMeHTaAIbHAS HAyKa 0 Ipupoae. KcrecTBeHHO-HAyIHBIA METO I II03HAHNI,
€ro BO3MOYKHOCTH ¥ TPAHUIILI IIPUMEHUMOCTH.

OKCIIepUMEHT M TEeOpHs B IIpoliecce MO3HAHWSA Hpuponbl. MomenupoBanue (GU3MUIECKUX
SABJIEHHUM ¥ mpoleccoB. EcrecTBeHHO-HAy4YyHAs KapTUHA MHpPa M €€ BasKHeHIIne
COCTABJIAIOIIHE.

EnuHcTBO 3aKOHOB IpHUpPOOEI U cocTaBa BelnecTBa Bo Beemennoit. OTKprITUSA B (prsuke —
OCHOBA IIporpecca B TEXHUKE ¥ TeXHOJIOTUH IIPOU3BOICTBA.

MexaHunka
Kunemarura. Mexanuueckoe npmsxenne. Cucrema orcuera. Tpaexropusa nprsxenus. I1yTs.
Ilepemernenne. PasromepHoe npamonuHelinoe asmakxenue. Cropocts. OTHoCHTEIBHOCTH
MEeXaHNYECKOr'0 JBIKEHNA. 3aK0H CJI0MeHNs ckopocreli. ['padmky npusxeHus.



CpemHsisT  CKOpPOCTH IIPM  HEPABHOMEPHOM  OBWIKeHWH. MrHOBEHHAs  CKOPOCTb.
PaBHoyckopenHoe mpsaMonHeNHOe OBUKeHME. YckopeHume. (CBoOogHOEe mMajeHue Tel.
KpuBosmaeiiHoe nBu:xeHmne. YTJI0Bas CKOPOCTh. PaBHOMEpHOE IBMIKEHHE II0 OKPY KHOCTH.
IleuTpocTpeMuTeILHOE YyCKOPEHHE.

Junavura. Macca u cuina. Bzaumoneiictesue Ten. 3axousl quHaMuky. CUIBI B IpHpone.
Criocobbr mamepenus cuii. VHeplmaabHas cHCTEMA OTCUeTa. 3aKOH BCEMHPHOIO TATOTEHMI.
HesecomocTs.

3akoHBl COXpaHeHus B MexaHuke. MMIiynbc Tesia. 3aKOH COXpPAHEHHS HMILYJIbCA.
PeakrtuBnoe nem:xenme. Mexaunmdeckas pabora. Momraocts. Pabora CHIIBI TATMOTEHMS, CHIIBI
VIIPYTOCTH W CHJIEI TpeHus. Mexaumueckas sHeprusa. Kunernueckas sneprus. Kumermnueckasn
oHepruss u pabora. IloreHuumanpHas oHeprus B TPaBUTAIMOHHOM moJie. IloTeHImaabHas
SOHEPrus yIpyro nedOpMHPOBAHHOIO Tesd. 3aKOH COXPAHEHMS IIOJHOM MeXaHMYeCKOMN
9HEepPTuu.

Jemoncmpauuu

OTHOCHTEILHOCTh MEXaHNUECKOT0 JBUKCHMS.

BI/IIIBI MEeXaHNYEeCKOI'0O IBHMKEeHIA.

WNueptHOCTSH TEJI.

3aBHCUMOCTE YCKOPEHMS TeJIa OT ero MAacCChl M CHJIBL, JeHCTBYIOIIEH Ha Teao. PaBeHcTBo 1

IIPOTHUBOIIOJIOMKHOCTD HAIIPpaBJICHUA CUJI I[eﬁCTBI/IH u HpOTHBOZ[efICTBHH. HeBeCOMOCTB.

Peaxrusnoe nBmixeHne, MoIesIb PAKETHL.

Namenenve sHepTUH IIPU COBEPIIIEHUN PAOOTHI.

IIpakxmuueckoe 3anamue

HccnemoBanme 3aBUCHMOCTH CIJIBI TPEHHUS OT MACCHI TeJIa.

OCHOBbI MOAEKYASIPHOM GU3UKKN U TePMOAUHAMUKU

MonerynsapHas gusuka. AToOMHCTHYECKAas TEOPHUS CTpoeHus BelectBa. HaOionenus u
OTBITHI, TIOJITBEPIKIAIONINE ATOMHO-MOJIEKYJIAPHOE CTpoeHme BerecTBa. Macchl U pasmMepsl
MoJieKyJI. TerioBoe IBHUIKEHME YacTUIL BelllecTBa. BpoyHoBCcKoe nBmskeHue. neaibHEIN Ta3.
Temmeparypa Kak Mepa cpemHell KMHETHYECKOM 9HEPTHUH YACTHUIL. Y pPaBHEHUE COCTOSHUSI
uneagpHOro rasa. Msomporeccel m ux rpaduiru. OO0bsSCHEeHWe arperaTHBIX COCTOSTHUMI
BellleCTBA ¥ (PA30BBIX IEPEXOJ0B MeJKIy HHMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX
IpeacTaBJIeHUH.

CBs13p MeKIy TaBJIEHHEM U CpeIHel KHHeTUYeCKOH sHepTruei MoJIeKy I ra3a. Pabora rasa.
Mogenp sxmmkoctu. IloBepxXHOCTHOE HATSKeHHWEe Y CMadYuBaHWe. Kpucrajuimyeckue u
amopdHbIe BellecTBa. JRUIKIe KPUCTAIIIIBL.

Tepmonumuamvura. Buyrpennsasa sueprus. Pabora u Teroornada Kak Coco0bIl M3MEHEHUs
BHyTpeHHe# oHepruu. [lepBeIfi M BTOpPOIl 3aKOHBI TepMOOWHAMHUKH. lIpwHIIMOBI meficTBUS
remioBeix MamwuH., KIIJ TemmoBeix neurareseit. TelioBele MAIIWHBI W HUX IIPHUMEHEHHE.
OKosrornueckne Mpo0JIeMbl, CBSI3aHHBIE C IIPHMEHEHHEM TeIJIOBBIX MAIIWH, M ITPO0JIeMBI
aHeprocbepeskeHmsI.

Jlemoncmpauuu

JlBusxeHme OPOYHOBCKHX YACTHIIL,

Huddysums.

AByeHUs TOBEPXHOCTHOTO HATSKEHUSI U CMaYNBAHUA.

Kpucrasabr, amopdHbIe BelllecTBa, MKUTKOKPUCTAIIINYECKIE TeJIa.

VaMmeHeHre BHYTPeHHEH sHEPTUHU TeJI IIPY COBEPIIEHNUN PaOOTHI.

OCHOBbI aIAEKTPOAUHaAMUKH

Onekrpocratura. BaammoneiicTBue 3apsaiKeHHBIX TeJI. OJIEKTPUYECKHM 3apan. 3aKOH
COXPAHEHHs JJIEKTPHUUECKOro 3apsma. 3axoH Kyioma. DiexrpocraThdeckoe IIoje, €ro
OCHOBHEBEIE XAPAKTEPUCTUKM ¥ CBA3b MeskIy HuMu. IIpoBOOHMKM ¥ H30JISTOPBEI B
9JIEKTPOCTATUYECKOM  II0JIe.  OJIEKTPHUYECKas  eMKOCTb  KOHIeHcaTopa.  OJHEeprus
9JIEKTPOCTATUYECKOTO IIOJIS.

Ilocrostruemit  Tok. IlocTostHHBIN osekTpuueckmii Tok. Cumila TOKa, HAaIIpsKeHUeE,
2JIEKTPUYECKOE COIIPOTHBJIeHMe. 3akoH Oma I yJacTKA IIeHU M IIOJIHOM 3JIEKTPHYECKOM
mernu. Pabora u MOIIHOCTE HOCTOSHHOrO ToKa. 3akou moyias—IJlenma. Termosoe melictBue
9JIEKTPUUYECKOI'0 TOKA. DJIEKTPUUECKUHA TOK B PA3JIMYHLIX CpeIax.



Maruutaoe mose. MaruwmTHOEe mOJIe M €ro OCHOBHBIE XapakTepucTuiru. JleiicTBue
MATHHMTHOTO IIOJISI HA IIPOBOOHMK C TOKOM. 3axoH Awmmepa. Oiexrpoxsurareinsb. Cmiia
Jlopeniia. ABiieHue 2JIEKTPOMATHUTHOM HHIYKIIMH. 3aKOH 3JIEKTPOMATHUTHON WHIYKIIWM.
IIpaBmao Jlenna. Camoumuaykims. MHIYKTHBHOCTD. DHEPrus MarHUTHOIO II0JIS.

Jlemoncmpauuu

DJIeKRTPU3AIIN TEJI.

BsaumoneiicTBue 3apssxeHHBIX TeJI.

HarpeBanue IIpoBOIHMKOB C TOKOM.

OmnrirT Operena.

BsaumoneiicTBre IpoBOSHUKOB C TOKOM.

JleficTBre MAarHUTHOTO II0JIS HA IPOBOJHHUK C TOKOM.

Pa6ora ssrexrpomgsuraress.

AByeHre 3JIEKTPOMATHUTHON MH/IYKITHH.

IIpaxkxmuueckoe 3anamue

COopKa 2JIEKTPHUUECKOM IIeN U M3MepPeHMe CHUJIBl TOKA M HAIPSKEeHNS Ha €€ Pa3JIMJIHBIX
yYaCTKaX.

KonebaHHsa 1 BOAHbI

Mexaumueckne xkosebammsi m BoaHbL. CBobomubie kosebamms. Ilepmonm, wacrora u
ammnTyga kosaebammii. ['apMmommueckme xoseOanmsa. MaTeMaTHUeCKM M IPYKHHHLINA
Mmaataukn. [Ipespaienne sHepruu Ipyu rapMOHNYCCKAX KOJICOaHNAX.

Mexanmueckre BOJMHBI M KX BHUIOLL. O3BYKOBBIE BOJHEL YJIBTPA3BYKOBHEIC BOJIHEL
VILTPa3BYK M €ro HUCIIOJIb30BAHNAE B MEIUIINHE U TeXHUKE.

OneKkTpoMarauTHEIe KojJebaHusa W BOJHEBEL CBOOOIHEIE SJIEKTPOMATHUTHBIE KOJIEOAHMS.
Konebarenpusiii kouTyp. Popmyiia Tomcona. BeiHy:xaeHHbIE 0JIEKTPOMATHATHBIE KOJIEOAHM.
l'apmoHmMUeckre sJIEKTPOMArHUTHBIE KOJIEOAHM. OJIEKTPHUUYECKHi pesoHaHc. IlepeMeHHBII
TOK. OJekrporeHeparop. Ilomyuenme wm mepemaua  oJIeKTpodHepruu. IIpobiembr
9HeprocOepesKeHmsI.

OIeKTpOMArHUTHOE MoJIe. JJIeKTPOMATrHUTHEIE BOJHBEL CKOPOCTH SJIEKTPOMATHUTHBIX
BosH. IlpuHIMIIEI pagrocBa3y U TeleBUIAeHHs. VCcIoab3oBaHME 9JIEKTPOMATHUTHBIX BOJIH
PA3IMYHOr0 JUANA30HA B TEXHUYECKHUX CPEICTBAX CBA3M, MEIUIIMHE, IIPU U3YIYEHUN CBOMCTB
BeIllecTBA.

CseToBBle BOJIHBEI. Pa3BuTHe IIpencTaBJIeHHM O HPUPOAE CBeTa. 3aKOHBI OTPAMKEHUS H
npenomiieHusa ceera. MaTepdepenina ceera. udparnusa ceera. Judpaxmmonsas pemnrerxa.
Ilonapusamus ceera. Jlucnepceus ceera.

JInuser. @opmyiia ToHkoM auH3EL. OnTUdeckre IpubopHL.

Jlemoncmpauuu

Konebanusa maTeMaTH4eCKOro ¥ NPY>KUHHOIO MASTHUKOB.

Pa6ora siexrporeneparopa.

Wanydenue u mpreM sJIeKTPOMATHUTHBIX BOJIH.

Panmocssass.

Pasnosenne Gestoro ceera B ciexTp.

Nurepdepeniiusa u nudpariins cBeTa.

OrpaxeHne U IpeJIoMICHHE CBeTa.

Onruueckre IprOOPHL.

IIpakxmuueckue 3anamus

Wayuenne xosebaHuii MaTEMATHYECKOI0 MAATHUKA.

Wsyuenne naTepdepeHnn u TuQPAKIIINI CBETa.

AneMeHTbl KBAHTOBOM pU3NKKN

KBanuroBrere cBoiictBa cBera. PaBHOBecHOe TemioBoe uayyduenre. KBaHToBas ruioresa
Ilnamka. @orosnexTpudeckuii addexr. YpaBHeHume OUHINTENMHA g  BHEIIHEro
doroadperra. ®oron. {asaenume ceera. yaamam cBoicTB cBeTa.

QOusurxa aroma. Momenu crpoenms aroma. Omeir Pesepdopma. Ilocrymarer Bopa.
O0bsicHeHWe JIMHEeMYATOro CIEKTpa BOIOPOLA HA OCHOBE KBAHTOBBLIX IIOCTYJIATOB bopa.
Ilorsomenne u wuciyckanuwe cBera artomoM. KBamToBass oHeprus. llpummun neificTBus u
WCIoJIb3oBauMe asepa. Onrudeckas CIIeKTPOCKOINA KaK METO ] H3yYEeHUS COCTABA BEIEeCTBA.

Qusuka aTOMHOr0 sapa U aJjieMeHTapHBIX yacTull. CocTaB M CTpoeHMe AaTOMHOIO sapa.
CaoiicTBa AOepHBIX CHJI. DHEPIUsA CBA3U U JeeKT Macchl aTOMHOro sapa. PamumoaxTus



HOCTH. BHAbI paguroakTUBHEBIX IpeBpalleHnil. 3aKoH paguoakTHBHOro pacmana. CsoiicTBa
HMOHUSHUPYIIHUX AOEPHBIX I/IS.TIy"IeHI/If/’I. Pa,Z[I/IoaKTI/IBHBIe HU3JIyYEeHUd U HUX BOS,D;efICTBHe Ha
JKHUBBIE OpPraHHW3MBI. ﬂ,[[epHBIe PEaKIIH. HnepHaﬂ 9HEpPreTurKa. BHeMeHTapHBIe YJaCTHUIIHBI.
OyHIaMeHTaIbHBIE B3aNMOIeCTBU.

Jlemoncmpauuu

®oToaddexr.

DoTO2JIEMEHT.

Wanyuenune nasepa.

JIuHeiyaThie CIIEKTPHI PA3JIMYHBIX BEIECTR.

CueTYrK MOHUSUPYIOIUX U3JTyIEHUH.

BceneHHas U ee 3BOAKOLIUA

Crpoenmne u passurue Beenennoit. Kocmostorusa. 3sesgnr. Tepmosimeprsbil cuare3. Mogesnb
pacmmpsioreiicss BeesmernHoi.

IIponcxommenme Commeunoi cmcreMbl. IIpoTOCONHIIE W IIPOTOILIAHETHHIE 00JIaKAa.
O6pasoBanue miaaHer. [Ipobiema cylecTBOBAHMS BHE3EMHBIX IIMBUJIM3ALIIMI.

CoBpemeHnHasa pusnyecKkas KapTUHA MUpPA.

XUMUA
Obwan 1 HeopraHUYecKas XMMus

BBeaeHue

XuMmuueckast KapTuHa MHpa KaK CoCTaBHaAdA 4aCTb eCTeCTBeHHO-Hay‘IHOfI KapTUHBI MHpPa.
Pose xumuu B sku3HM COBPEMEHHOTI'0 O6H_IeCTBa. Hogeiirme JOCTUHEHUA XUMHUYECKOMN HAYKHU B
IIJIaHe pa3BUTHUA TEXHOJIOTUM: XUMHAYECKASd TeXHOJIOINA—ONOTEeXHOJIOIUSI— HAHOTEXHOJIOT KA.

I[IpuMenenme OOCTHMKCHHWI COBPEMEHHON XMMHM B T'YMAHMTAPHOHN cdepe meareLHOCTH
oO1recTna.

OCHOBHbIE NOHATHUA U 3aKOHbI XUMUU

IIpenmer xumun. Bemectso. AtoMm. Mosekyia. XuMu4YecKHA aJ1eMeHT U (pOPMEL €r0
cymectBoBaHus. [IpocThie 1 cy10KHBIE BelllecTBA. AJIJIOTPOINS U €€ IIPUYMHEL.
HHemoncmpauus Habop momesieir aToOMOB B MOJIEKY.JI.

Namepenne BerectBa. OCHOBHBIE 3aKOHBI XxuMuUH. Macca aToMOB W MOJIEKYJI. ATOMHAs
enuuuila maccel. OTHOCHUTEIPHBIE aTOMHAS M MOJIEKYJIsIpHAsa Macchl. KosmdecTBo BelecTBa.
ITocrostrmast Aporagpo. MoustpHas macca. 3akon Aporagpo. MossipHBI 00BEM Tra3oB.
Pacuersr mo xumudeckum opmysram.

3aKoH COXpaHeHUsI MacChl BEIleCTRA.

lMepuoanyeckmnii 3aKoH
n Meprnoanyeckasa cucteMa XMMHUYECKUX anemeHToB A. U. MeHaeneeBa

Orrportre Ilepuogmueckoro sakoma. Ilepmommueckass cucreMa XMMHUYECKHX 0JIEMEHTOB
J1.11.MengnesneeBa kak rpadguueckoe orobpaskenue Ilepumoguueckoro 3axona. Ileprogmueckmiz
3aKOH U CHCTeMa B CBETe YYEHUS O CTPOEHHHU aToMa. 3aKOHOMEPHOCTH M3MEHEHUS CTPOSHUS
9JIEKTPOHHBIX 000JIOYEK aTOMOB M XMMHUYECKUX CBOMCTB 00pa3yeMbIX 9JIEMEHTAMU IIPOCTHIX U
CJIOKHBIX BelmecTB. JHauvenme Ilepmommueckoro sawoHa wu llepmommyeckoit crcTeMbl
xumudeckux aaemenToB J. V1. MenpesieeBa s pasBUTHA HAYKHA U IOHUMAHNS XUMHUYECKOM
KapTUHEBL MHpPA.

Jlemoncmpauus

Paszamunsie popmer Ileprogmueckoit cucremsl xuMmudeckux asiemenTos J. 1. Men- neneesa.
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CtpoeHune BellecTBa

IIpupoma xumuueckoi cesiau. KoBaseHTHAA CBA3E: HEIOJIApHAd U moasgpHasa. Monuasa
cBsa3b. Katrons! n aamonsl. Merasumnueckas cBsa3b. Bogoponuas cesas3b. BaanMocssass
KPHUCTAJLINYECKUX PEIIeTOK BEIECTB ¢ PA3JINYHBIMUA TUIIAMHA XUMHUYECKON CBI3M.
Jlemoncmpauus

OO0pas1sl BEIIeCTB ¥ MaTePHUAJIOB C PA3JIMYHBIMUA TUIAMY XUMUYECKON CBA3M.

Boaa. PactBopbl

Bopa B mpupose, ObITy, TexHUKe 1 HA TpousBocTBe. DU3nmyuecKre U XUMHUYECKHE CBOMCTBA
BOABI. 3arpsA3HUTEIN BOAGI U cIoco0bl ouncTku. HecTkas Boma u ee ymardenne. OmpecHeHne
BOIBL. ArperaTHble COCTOSHHSA BOOLI M €€ IepeXOObl M3 OIHOI0 arperaTHOr0 COCTOSHHSA B
apyroe.

PaCTBOpeHI/Ie TBEPABIX BEIIECTB 1 I'a30B. BaBI/ICI/IMOCTB PaCTBOPUMOCTH TBEPIABIX BEIIIECTB 1
rasoB OT TeMIiepaTypsl. MaccoBas 0/ BeIlecTBa B PACTBOPE KAK CIT0C00 BRIPAYKEHUS COCTABA
pactBopa.

Jemoncmpauusn

(DI/ISI/I‘IQCRI/IQ CBOMCTBA BOIBIL! IIOBEPXHOCTHOE HATAMEHNE, CMaYUBaHHUe.

Xumunyeckune peakuumn

Iloratre o xumMmyeckoil peakiuu. Tumbl XUMHYECKHX peakiuii. CKOPOCTH peakiuu u
(hbakTOpBI, OT KOTOPBIX OHA 3AaBUCHUT. TeIJIOBOM a(peKT XMMUUIECKON peariinu. XuMHIECKOoe
paBHOBeCHE U CIIOCOOBI €T0 CMEeIeH .

Jlemoncmpauuu

XuMuUIecKre PeaKIluy ¢ BhIIeJIeHUEeM TeIJIOTHI.

O0paTuMOCTh XUMHYECKUX PEAKITUI,

IIpakxmuueckoe 3anamue

3aBUCUMOCTH CKOPOCTU XUMIYECKOH PEaKITUN OT PA3IMIHBIX PAKTOPOB (TeMIIepaTyphl,
KOHIIEHTPAITUY BEIECTB, TeMCTBUA KaTAIU3aTOPOB).

HeopraHuyeckue coeAuHeHus

Knaccuduranus mHeopraHWdecKux coemwHeHHN #u uX cBodcrBa. OKCHIBL, KHCJIOTHI,
OCHOBAHUS, COJTU. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWUYECKUX COeTUHEHUN B
CBeTe TeOPHH JJIEKTPOJIUTHUIECKOM nuccormanun. [lorarue o rugposuse coseir. Cperqa BOTHBIX
PacTBOPORB coJieli: KucJiasi, HedTpaabHasd, egounas. Bomoponuerit mokasareas pH pacTsopa.

Meramner u Hemerastsl. Merasrel. OOmue Quanyeckrne W XUMHYECKHE CBOMCTBA
MeTaJLJIOB, 00YCJIOBJIEHHEBIE CTPOEHHEM ATOMOB U KPHCTAJIJIOB M IOJIOMKEHHEM MEeTaJIJIOB B
2JIEKTPOXMMUYECKOM psiay HampswreHumit. O0Iue cmocoObl mosydeHns meTasutoB. CILIaBHL
JepHble U IBeTHBIEe. Koppo3ust MeTasyIoB U CIIocOOBI 3aIUTHL OT Hee.

Hewmerasurer. O6Imas xapakTeprCTHRKA INIABHBIX IIOATPYIII HEMETAJIJIOB HA IIpAMepe
rajsioreHoB. OKHCINTEIFHO-BOCCTAHOBUTEIBHEIE CBOMCTBA HEMETAJLIOB.

Baskneiinme coegmHeHHS MeTAa/IJIOB M HEMETAJIJIOB B IIPUPOAE U XO3SIHCTBEHHOM
IEeATEJIbHOCTA YeJOBEKA. JallluTa OKPY:KAIOIMIEM Cpembl OT 3arpssHeHUs TSKeJIbIMU
MeTaJIJTaMU, COeTUHEHUSIMHU a30Ta, CEPHI, yIJIepoaa.

Jlemoncmpauuu

BsaumoneiictBue Metaniios ¢ HeMeTamiaMu (IIMHKA C CEPOi, ATIOMUHUA C OI0M),
pacTBopaMu KHCJIOT U ITeJIoUel.

Topenwne merasos (IMHKA, &ejIe3a, MATHUS) B KHUCJIOPOIE.

BaaumogeiicTBre a30THON M KOHIIEHTPHUPOBAHHOMN CEPHOM KHCJIOT ¢ MEIBIO.

BoccranoButesibHbIE CBOMICTBA METAJIIIOB.

XuMHYecKue CBOMCTBA COeIMHEHNN MEeTaJIJIOB.

IlIpaxkmuueckue 3anamus

Peaximmm oOMeHa B BOOHBIX PACTBOPAX 3JIEKTPOJIUTOB.

Omnpenesenne pH pacrsopa costeii.

Brrrecuenne xsopoM 6poma u #oma U3 paCTBOPOB MX COJIEH.

BsaumometicTBue MeTaIoB ¢ pacTBOPAMU KHUCJIOT U COJIEH.
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OPFAHNYECKAA XUMWUA

OpraHn4yeckne COeAMHeHUA

OcCHOBHEIE IIOHATHS OPTAHUYECKON XUMUN U TEOPHUSI CTPOSHUS OPraHNIECKNIX COeINHEHUIMA.
[Tousitme maomepuu. Bumabr maomepwu: cTpyKTypHAast (YIJIEpOIHOTO CKeJIeTa, ITOJIOKEHMS
KpaTHOM CBsSI3W WM (QYHKIIMOHAJIBHOM TPYIIIBI), HPOCTPaHCTBeHHAsA. MHoroobpasue
OpraHWYeCKUX COeTMHEHUN.

Yrnesomoponsl. IlpenenbHbie 1 HellpemeabHBIE YIVIEBOA0POoabl. CTpoeHMe yriIeBOI0POIOR,
XapaKTepHble XUMUJIECKHe CBOMCTBA yIiIeBoaopoaoB. [IpeacraBuresin yriieBoI0po/IOB: METAH,
9TUJIEH, alleTuJIeH, OeHsoJi. IIpruMeneHre yrileBoOPOIOE B OPraHNYECKOM CUHTe3e. Peakius
nosnuMepusanuu. HedThb, ras, kKaMeHHBIN YTOJIb — IPUPOIHEIE UCTOUHUKY YTIIEBOIOPOIO0B.

Kucoposmcomepskatne opramndveckre BermectBa. COUPTH, KapOOHOBBIE KHCJIOTHI M
CJIOJKHEBIE 3(OMPBI: WX CTPOEHWE U XapaKTepHBle XUMHUYECKHe CBOcTBa. llpeacraBurenn
KUCJIOPOJICOAEPKAIIX OpPTaHUYECKUX COETUHEHWMN: MEeTHUJIOBBIM U OSTUJIOBBIA CHUPTHI,
TJIMIIEPUH, YECYCHAs KucjioTa. MBIIa KAk COJIM BBICIINX KAPOOHOBBIX KHCJIOT. JKUpPHI KaK
CJIOZKHBIE 9(DUPHL.

VYTJIeBOIBL: TUTIOK03a, KpaxMaJl, 11eJIJI0J1034a.

Aszorcomepsxalye opraHUecKre COeIUHEHMsA. AMUHEBI, aMUHOKUCJIOTH, Oesikn. CTpoeHwme
u Ouostormyeckas PYHKITHS 0eJTKOB. XUMHYECKHEe CBOMCTBA OEJTKOB.

lemernueckas CBA3b MEKIY KIACCAMU OPTAHMUECKUX COETUHEHMA.

Jlemoncmpauuu

[Tonmyuenve saTuIeHA ¥ €T0 B3AUMOIECTBHE C PACTBOPOM IIePMAHTaHATA KAJIN, OPOMHOMN
BOJIOH.

Peaxius monydenns yKCyCcHO-3THIIOBOTO adupa.

KauecTtBeHHas peakiiysa HA TIINIIEPYH.

IIBeTubIe peakinu 0eIKOB.

IIpakxmuueckue 3anamus

XuMuUIecKre CBOMCTBA YKCYCHOM KHCJIOTHI: B3AUMOIEHNCTBYE C HHINKATOPaAMU, METAJLJIaAMU
(Mg), ¢ ocaoBarusimu (Cu(OH)z) 1 ocroBabiMu okcumamu (CuO).

O6paTumas 1 HeoOpaTrMas JeHaTypPalus OeJIKOB.

Ilmactmaccer m  Bostokma. Ilomatme o 1wractmaccax. TepmomtactudHble U
TepMOpeaKTUBHEBIe motuMepbl. OTHeIbHbIE IIPeICTABUTEIN CHHTETUYECKHX 1 UCKYCCTBEHHBIX
MOJIMMEPOB: PeH0TI00PMATIbIETHIHEBIE CMOJIbI, ITOJTUBUHUIXJIOPHUI, Te(JIOH, 11eJIJIY JIOUI,

Ilonatre o XMMuYecKHX BOJIOKHAaX. HaTypasbHble, CHHTETHYECKHE W HCKYCCTBEHHBIE
BosiokHa. OTmesbHBIE IIPEICTABUTEIN XWMHUYECKHX BOJIOKOH: alleTaTHoe (TpHAaIlleTaTHBIN
IIeJIK) ¥ BHCKO3HOE BOJIOKHA, BUHWJIXJIOPHUIHBIE (XJIOPHUH), IIOJUHUTPUIbHBIE (HUTPOH),
moJIMaMUIHbIe (KAIlpOH, HANJIOH), II0oIuapupHEe (JTABCAH).

Jlemoncmpauus

Pazsuamsie BHABI IJ1acTMACC M BOJIOKOH.

Ilpaxmuueckue 3anamus

OsHakoMJIeHHE C CHHTETUYECKUMH 1 NCKYCCTBEHHBIMU II0JIMMEPAMIU.

OmpenelieHne pasIMYHBIX BUIOB XUMUYECKUX BOJIOKOH.

XUMUSA Y XU3Hb

XyMHUA ¥ OpPraHu3M 4YejoBeKa. XHMHUYECKHe oJIEMEeHTHI B OpraHM3Me YeJIOBeKa.
Opragndeckre u HeopraHmdeckre BernecTBa. (OCHOBHBIE KM3HEHHO HeOOXOIUMEbIE
COeMHEHN: OeJIKN, YIJIeBOIBI, JKUPhI, BATAMUHEBL. Y TJIEBOIEI — IVIABHBINA UCTOYHUK OHEPIHUU
oprauaMa. Posb :KupoB B opranusMe. X0JIECTEPUH U €0 POJIb B 3I0POBbE UEJI0BEKA.

MunepanbHbIe BelllecTBa B IIPOAYKTAX HATAHMS, IHIIeBLIe qo0asku. COaIaHCcHpoBaHHOE
OUTaHUe.

Xumusa B ObiTy. Boma. KauecrsBo Bomer. Morwomime m umeramme cpencrBa. llpasumiia
0e3o1acHoM paboTHI CO CPedCTBAME OBITOBOI XMMIM.
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BUOAOTNA

BuoAormsa-coBOKynHOCTb HayK O XXMBOM NpUpoAe. MeToAbl Hay4YHOro

Mo3HaHuA B b1orormmn
Hupass mpupoma Kak 00BeKT u3yuyeHHs OwmoJiorum. MeTOmbl MCCJIeIOBAHUS YKIBOM
npuponsl B Omosormu. OlpemesieHne KH3HU (C IIPUBJIEUYEHHEM MaTepualia M3 pPasiesioB
bmsurn u xuMuM). YPOBHU OPTaHU3AIUN KUSHU.
Jlemoncmpauuu
VY PpOBHU OpraHU3AIINN FKISHII.
Metomb! TO3HAHMS "KHUBOM IIPUPOIEL.

Kretka

Ucropusa maydenusa wiaerkn. OCHOBHBIE TOJIOMKEHWSA KJIETOYHOM Teopun. Kietka —
CTPYKTYPHO-(PYHKIIMOHAILHAA (3JIeMEeHTAPHAA) SIUHUIIA KU3HI.

Crpoenne wimerku. [IpoKaprMoTHI M SYKAPMOTHI — HHUSIIME M BRICIINE KJICTOUHBIC
opraumaMbl. OCHOBHEIE CTPYKTYPHBICE KOMIIOHEHTHI KJICTKH OyKapwoT. IloBepXHOCTHEBIN
ammapar. CxeMaTUYHOE OMMCAHHE SKHIKOCTHO-MO3AMYHON MOIEIM KJIETOYHBLIX MeMOpaH.
[urormasmMa — BHYTpeHHsAA cpema KJIETKH, opraHowmsl (opraHesuisr). Hierounoe smpo.
OyHKIMA Aapa: XpaHeHHe, BOCIPOM3BEICHNe W Ilepefadya HacJIeACTBEHHONM HMH(OpMAIUH,
PeryJIAInsa XUMHIECKOM aKTUBHOCTH KyieTkn. CTpykTypa 1 yHKIIMHT XPpOMOCOM. AyTOCOMBI 1
IIOJIOBBIE XPOMOCOMEL.

MarepuaabHoOe eIUHCTBO OKPYYKAIOIIEro MUPA U XUMHAYCCKHN COCTAB YKUBBIX OPraHN3MOB.
Buomnornueckoe sHaueHme XMMHUYECKMX OJIEMEHTOB. HeopraHmdecKkne BelecTBA B COCTABE
KJeTkn. PoJib BOOBI KaK pPACTBOPHUTEJIA M OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEN CpeIbl
opranmaMoB. Heopramwueckme HOHBL YTJIeBOALI M Jaunugsl B kietke. Crpykrypa u
ouostoruyeckre (PyHKIMH OeJKOB. AMHHOKHCIOTEI — MoHOMepbl 0OenkoB. CrpoeHne
HYKJIEOTHIOB U CTpyKTypa mnosmHykieorunubx memneir JJHK u PHK, ATO.

Bupycer u 6axrepuodaru. Hexitetoutnoe crpoeHue, sKU3HEHHBIN UK U €70 3aBUCUMOCTh
OT KJIETOYHBIX (popM :ku3HU. Bupychl — Bo30ymuTein MHPEKITMOHHBIX 3a00I€BAHMIT; ITOHSITHE
06  omkKoBupycax. Bupyc wmmynomedwuimra desoBexka (BUY). IIpodmmaxrmra
BUY-unadeximm.

Jlemoncmpauuu

Crpoenne MoJIeKyJIbI OesIKa.

Crpoenne mosneryasr JJTHK.

CrpoeHne KJIETKH.

CrpoeHre KJIeTOK IPOKAPHOT U 9y KAPHOT.

Crpoenue Bupyca.

Ilpaxkmuueckue 3anamus

HabGumronenne kJIeTOK pacTeHW W JKHMBOTHBIX II0J] MHKPOCKOIIOM HA TOTOBBIX
MUKpOIpernaparax 1 uxX OIUCaHue.

CpaBHeHHE CTPOEHUS KJIETOK PACTEHUM U JKUBOTHBIX.

OpraHu3sm

Oprauusm — eguHoe 1esioe. MHOroodpasre OpraHu3MoB.

OOMeH BeIIeCTBOM M OHEPrueil ¢ OKPY KAIOIIeH Cpedoi Kak HeoOXOIMMOe YCJIOBHUE
CYIIIECTBOBAHUS KUBBIX CHCTEM.

C110cO0OHOCTh K CAMOBOCIIPOM3BENEHUI0 — OIHA M3 OCHOBHBIX OCOOEHHOCTEH KMBBIX
opranuaMoB. JlesleHre KJIETKM — OCHOBA pPOCTA, PA3BUTUS U PA3SMHOMKEHHSI OPraHU3MOB.
Becrmosioe pasmuoskenne. Ilososoit mporecc u mosioBoe pasmuoxkenue. OIIoq0oTBOpEHHE, €ro
OmosTormYecKoe 3HaYEHUe.

Ilonarme 00 wHOEBHAyaJbHOM (OHTOreHe3), oMOpmoHAJIBLHOM (3MOpHOTeHEe3) u
IMOCTAMOPHOHAJIBHOM PA3BUTHU. VIHIWBHMOyaJIbHOE PA3BUTHE YEJIOBEKA U €ro BO3MOXKHBIE
HAPYIIeHUs.

OOmme mpeacCTaBJIEHHS O HACJENCTBEHHOCTH U H3MEHUYMBOCTHA. |eHeTHueckKass
TEPMHUHOJIOTHAS ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HacjemoBanus. HaciieqoBanue Ipu3HAKOB y
vesoBeka. llosoBeie xpomocomel. CliemieHHOe ¢ MOJIOM HacjemoBaHme. HaciemcTBeHHEIE
00JIe3HN YeJIOBeKAa, UX IIPUYUHEL U Ipodmiaktuka. CoBpeMeHHEbIe IIPeICTABICHNA O TeHe U
reHoMe.
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l'emermueckme 3aKOHOMEPHOCTH M3MeHUYHMBOCTHA. HKiaccudmuraims (popM M3MEeHUYHBOCTH.
Bimsanre myrareHoB Ha opraHu3M 4eJIOBEKa.

Ilpenmer, 3amauymt W MeETOOBLI CEJIEKIIUH. |eHEeTHYEeCKHe 3aKOHOMEPHOCTH CEJICKIIHM.
Yuenne H. UI. BaBuiioBa 0 1eHTpax MHOT000PA3US U IIPOHUCXOKICHUS KYJIBTYPHBIX PACTEHUIA.
Buorexnosorus, ee TOCTHMKEHNs, IIEPCIEKTUBEL PA3BUTHA.

Jlemoncmpauuu

OOMeH BelIlecTB U IpeBpAaIleHre SHEePIUh B KJIETKE.

Jenenne kiaetkn (MUTO3, MeH03).

C110c00BI 6ECIT0JIOr0 PA3MHOMKEHMS.

O11040TBOPEHME Y PACTEHUN U KMBOTHBIX.

NuguBuayaibHOE Pa3BUTHE OPraHu3Ma.

Haciiencreenusie 601e3HT YeI0BEKA.

Bimsiame askoronmnama, HApKOMAHUH, KyPeHNU HA HACJIEICTBEHHOCTD.

Myrartmn.

MopgudurkanmronHas T3MEHUNBOCTD.

IleuTps MHOrOOOPA3HS M IIPOMCXOMKICHUS KYJIBTYPHBIX PACTEHUIH.

UckyccrBennsbiit 0TO0p.

HccnenoBanusa B 0bracTy OMOTEXHOJIOTHN.

IlIpaxkmuueckue 3anamus

Perrenne ssieMeHTapHBIX reHETHYECKHUX 3a1a4.

AHanmm3 ® OLEHKA JSTHYECKHMX AaCHeKTOB pPAa3BUTHUSA HEKOTOPBIX MCCIEIOBAHUN B
OMOTEeXHOJIOT M.

Bua

OBOJIIOIIMOHHAS TEOPHUS U €€ POJIb B (DOPMUPOBAHNI COBPEMEHHOMN eCTeCTBEHHO-HAYIHOM
KapTuHbl Mmupa. Bupa, ero kpurepmu. I[lomyssimsa Kak CTPYKTypHas eOWHWIIA BUIA U
aposor. CHHTETUYEeCKAS TeOPUS SBOJIIONNHI. [[BHUKYIIe CHUIIBI 9BOJIIOIUN B COOTBETCTBUH C
cuaTeTHYeckoil Teopueit aposriormu (CTO). 'emernyeckre 3aKOHOMEPHOCTH 9BOJIIOIIOHHOIO
mporiecca.

Pesysprater oBosfortmu. CoxpaHeHme MHOT000pas3usi BHIOB KAK OCHOBA YCTOMYHBOIO
pasButusa Owoceprl. IlpuwumHBI BBIMUpaHUS BHIOB. buosormueckwii mporpecc u
OMOJIOTMYECKHI perpecc.

l'umioTesbl MPOMCXOKIEHUA JKHU3HH. YCJIOKHEHWE JKUBBIX OpPraHH3MOB Ha 3emJe B
mmpollecce JBOJIIOIIMU. AHTPOIOreHe3 M ero 3axoHoMmepHocTH. JlokasaTesibcTBa poaCTBA
YeJI0BeKa € MJIEKOIUTAIIINMU KUBOTHBIMHU. JKOJIOTHYECKHE (PaKTOpPhI AHTPOIIOreHe3a:
YCJIOJKHEHHE TOIYJISIIMOHHON CTPYKTYPBI BHA, M3TOTOBJIEHME OPYIOWM Tpyda, IIepexon OT
pacTUTEJIBHOTO K CMEIIaHHOMY THUILy IIMTAHWSA, HCIIOJIb3oBaHue OrHs. llosBienue
MBICJIUTEJIBHOH TeATeIbHOCTH 1 YWIeHOpa3aeabHou peun. [IporcxosaeHre YeJJ0BeUeCKHX pac.

Jlemoncmpauuu

Kpurepun suga.

[lomynsammsa — cTPpYyKTypHAA eIUHUIA BUAA, €IUHAIA dBOJIOIIIN,

JlBMsKyIIITIE CHJIBI 9BOJIIOIIHH.

BosankzoBeHMe 1 MHOrooOpasue IpUCIOCOOJIEHHN ¥ OPraHu3MOB.

Penxume u ncuesaromme BugbI.

JlBMsKyIIIFe CHUJIBI aHTPOIIOrEHEe3A.

[IpoucxosxmeHne YeI0BeKa 1 YeJI0OBEYECKUX PaC.

IIpakxmuueckue 3anamus

Onucanwne ocodelt Buga 110 MOpgOIOTHIECKOMY KPUTEPHIO.

AHaIn3 1 OlleHKA Pa3JIMYHBIX TUIOTE3 HPOUCXOMKICHUS KIS HHU.

AHau3 U OlleHKA Pa3JIMYHBIX MUIIOTE3 MPOUCXOKICHUS YeJIOBEKA.

Skocucremai

IIpeamer 1 3amaum 9KOJIOTHH: YUeHMe 00 9KOJIOTMYECKUX (paKTopax, yueHre 0 Coo0IIecTBax
OpPraHu3MOB, yUeHue o brocdepe.

OKosiornueckre GakTOpbl, 0COOCHHOCTH UX BO3IEMCTBUA. DKOJIOTHUYECKAS XapaKTePUCTHKA
Buga. llomsarme o006 oxosormyeckmx cumcremax. llemmu mnwraHwms, TpoduyecKHe YPOBHH.
Buoreoriernos kak sxocrucrema. broieHo3 v OMOTOII KaK KOMIIOHEHTHI OMOTe0IeH034a.

Buocdepa — rmobanpuHas sxocmcrema. Yuenme B. M. Bepuanckoro o 6mocdepe. Ponb
SKMBBIX OpraHus3MoB B omocdepe. Bruomacca. Bruosornueckuii kpyrosopor (Ha mpumepe
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Kpyrosopora yriepona). OCHOBHBIE HAIIpaBJIEHHS BO3OEMCTBHA UeJOBEKa Ha Omocdepy.
Tpancdopmalma eCTeCTBEHHBIX JKOJOrHUecKuX cucreM. (OCOOEHHOCTH Aarpo3dKOCHCTEM
(arporeHo030B).

Jlemoncmpauuu

OKoJiornveckre (parToOPhbl ¥ UX BJIUAHNE HA OPTraHNU3MEL.

MeDKBI/I,ILOBBIe OTHOIIICHHUA: IIapa3duTu3M, XUITHNYECTBO, KOHKYPEHIIU A, CI/IM6I/IOS.

ApycHocTh pacTUTEILHOrO COODIIeCTRA.

Kpyrosopor yriepoma B 6uocdepe.

BanmoBegHUKY 1 3aKasHUKN Poccum.

IIpaxmuueckue 3anamus

CocraBiieHne cxeM IIepeIavn BeIlecTB U oHepruu (Iellei IUTAHMNSI).

CpaBHHuTEIbHAA XAPAKTEPUCTHUKA IIPUPOMHBIX OKOCHCTEM M AarPOJdKOCHCTEM CBOEH
MECTHOCTH.

Pemrenne sxomormueckmnx 3agad.

AHann3 M OIleHKa IIOC/IeACTBMI COOCTBEHHOM esSTeJBLHOCTH B OKPYsKAIOIIeil cpere,
TJI00AJIBHEIX 9KOJOTHYCCKUX MPO0JIeM U IIyTeH UX PeIlleHU.

Ixcxypcuu

Muoroobpasue BumoB. Ce30HHbBIC H3MEHCHNA B IPUPOIe (OKPECTHOCTH IIPOdheCcCHoHATBHOMN
00pa30BaTEILHON OPraHu3aIIH).

EcrecTBeHHBIE W HMCKYCCTBEHHBIC JKOCHCTEMEBI (OKPECTHOCTH IIPOEeCCHOHAILHOM
00pa30BaTEILHON OPraHu3aAIIH).

COUMAABHO-3KOHOMWYECKUI U TYMAHUTAPHbIN MPOOUAN
MPO®ECCUOHANBHOIO OBPA30OBAHUA. CMELUMAABHOCTHK CIMO

OU3UNKA
BBeaeHue

Qusura — QpyHIaMeHTaIbHAas HayKa o Ipupoe. KEcTecTBeHHO-HAYYHBIN METO/T II03HAHUS,
€T0 BO3MOJKHOCTH U TPAHUIIEI TPUMEHUMOCTH.

EnuncTBO 3aK0HOB mpHpodsl U cocTaBa BelecTBa Bo Beesennoit, OTKpeITHSA B pusuke —
OCHOBA IIpoTrpecca B TEXHUKe U TeXHOJIOTUH ITPOU3BOICTBA.

MexaHuka

Kunmemarura. Mexanuueckoe nemsxernue. Cucrema orcuera. Tpaexkropus neusxerus. [1yTs.
Ilepememenne. PasHoMepHOe mpsamosnHeiHoe asuskenme. Cxopoctb. OTHOCHUTEIBHOCTH
MEXaHWYECKOTO [BIJKEHMS. JaKOH CJIOKeHHs cropocTeit. CpemHss CKOPOCTb IIpH
HEePaBHOMEPHOM [BM:KeHUH. MTIHOBEHHAs CKOpPOCTb. PaBHOYCKOpeHHOe MIPAMOJIUHENHoe
nemxeHne. Yckopeuaue. CBoOOgHOE mageHne Tell.

Juaamuka. Macca u cuina. Baanmogeiicteue tesr. 3akousl quHaMuky. CHUIIBI B IIPUPOIE.
3aKoH BCEMHUPHOIr0 TSTOTEHHUS.

3akoHbl CcOXpaHeHus B MexaHuke. VIMIysbc Tesia. 3aKOH COXPAHEHHS WMILYJIbCA.
PeaxtuBnoe pgBmaxenme. Mexauwmueckas pabora. Mommsocrs. MexaHudveckas oHeprus.
Kunernueckas sueprus. Kunermueckas osmeprusa um pabora. IloreHmmanbHas oHeprus B
rPABUTAIMOHHOM I10JIe. 3aK0H COXPAHEHMS II0JTHOM MEeXaHUYECKOM SHEPIUH.

Jlemoncmpauuu

OTHOCHUTEJIBHOCTh MEXAHUYECKOr0 JBUKEHUS.

Buner MexaHMYECKOTO IBHIKEHIS.

WuepTHOCTE TEI.

3aBUCHUMOCTD YCKOPEHUS TeJIa OT er0 MacChl ¥ CHJIBL, JTeHCTBYOIIel Ha Teso. PaBeHcTBO 1

IIPOTHUBOIIOJIOMKHOCTE HAIIPABJIEHUS CUJI JeHCTBU U IIpoTuBoaeiicteus. HesecomocTs.

PeaxrusHOe nBMKEHME, MOIEJIb PAKETEL.

W3meHeHMe oHEPruy IPYU COBEPIIEHNN PAOOTHL.

IIpaxmuueckoe 3anamue

WccitemqoBanme 3aBUCUMOCTY CHJIBI TPEHHS OT Beca TeJa.
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OCHOBbI MOAEKYAAPHOH U3NKN U TEPMOANHAMMUKH

Moneryisipaast dpusuka. AToMuCTHYECKAasT TEOPHS CTPOeHus BerlecTtBa. HalOiomenust u
OITBITHI, ITOJITBEPIKIAIOIINE ATOMHO-MOJIEKYJISIPHOE CTpOeHMe BelmecTBa. Macchl U pasmepsl
MostekyJ1. TeroBoe IBUsKEeHMe YACTHIT BelecTBa. BpoyHoBCcKoe nBmkenne. VmeaibHbIM raas.
Temmeparypa Kak Mepa cCpemgHell KMHETHUYECKOW JHEPTHU YaCTUIl. YpPaBHEHME COCTOSHUS
uneasbHOro rasa. Momenab KHIKOCTH. [loBepXHOCTHOe HATSKeHMe W CMaduBaHUe.
Kpucrannmueckre n amopdHbIe BeIecTBA.

Tepmonuuavuka. Buyrpentss sueprusi. Pabora u TemmooTqada Kak cIroco0bl M3MEHEHMST
BHYTpPeHHEeN oHepruu. IlepBHII 3aKOH TepMOOWHAMHKHN. TeIIOBbIe MAIMUHBI W WX
IIpUMEeHEeHNe.

Jlemoncmpauuu

JlBmsxenme OPOYHOBCKUX YACTHIIL,

Juddyams.

ABeHnsa MOBEPXHOCTHOTO HATAMKEHUS ¥ CMAYUBAHUA.

Kpucrasnasr, amopdHbIe BeIecTBa, s KUIKOKPUCTAIIINYECKIE TeIa.

WsmeHenvie BHyTpeHHEHM SHEPTHH TEJT IIPYU COBEPIIIEHUN PAOOTHI.

OCHOBbI 3AEKTPOAMHaAMUKH

DyiekTpocTaTUKA. BaamMomeicTBHe 3apAKeHHBIX TeJ. JJIEKTPUYECKUH 3apsam. 3aKoH
COXpaHeHUs JJIEKTPUUECKOro 3apsma. 3akoH Kysoma. OiekTpocTaTwdeckoe II0jie, €ero
OCHOBHBIE XaPAKTePUCTUKN 1 CBA3b MEYKIY HIMU.

Ilocrostauemit  Tok. IlocTosmubIll asexkTpuueckmit Tok. Cmia TOKa, HaIpsKeHUe,
9JIEKTPUYECKOe COITpoTHRJIeHMe. 3akoH OMa /1 yuacTKa 3JIeKTPUUECKOM IeITH.

MarautHoe mosre. MarmurHOe IIoJIe M €ro OCHOBHBLIE Xapakrepuctuku. JleiicTtue
MArHUTHOTO TIOJIS HA MPOBOJHHUK C TOKOM. 3akoH Awmiiepa. JJeKTpoaBuraresb. {IBjeHue
AJIEKTPOMATHUTHOM MHIYKIIVN.

Jlemoncmpauuu

DJIeKTpU3aITUs Te.

BsaumoneiicTere 3apsisKeHHBIX TeJT.

Harpesanwme mpoBOIHHUKOB C TOKOM.

OmziT Opcrena.

BsaumoneiicTBre IPOBOIHUKOR C TOKOM.

JleiicTBEE MAarHUTHOTO II0JIST HA IPOBOIHUK C TOKOM.

Pa6ora astexTpogBuraresis.

ABiteHne 3JI€KTPOMATHUTHON MHIYKITHHI.

IIpakxmuueckoe 3anamue

COopKa 2JIEKTPHUYECKOH IIeIH, H3MepeHHe CHJIBI TOKA U HAIIPSKEeHUS Ha ee Pa3/IMYHBIX
y4acTKax.

KonebaHUa U BOAHbI

Mexannueckne wxonebamms um Boaubl. CBobomubie kosebammsa. Ilepwon, uwacrora u
ammnTyna konebammit. ['apMmoHmueckme kosiebaHms. MexaHWYeCKHe BOJIHBI M HX BHJIBIL
3BYKOBEIE BOJIHEL YJIBTPA3BYKOBBIE BOJIHEL. ¥YJIBTPA3BYK M €0 HCIIOJIb30BAHNE B MEIUIIUHE U
TeXHUKe.

OyekTpOMATrHUTHEIE KoJie0aHuss ¥ BOJIHBEL (CBOOOIHBIE 3JI€KTPOMATHHUTHBIE KOJI€OAHMS.
KosebarenbHEBIM KOHTYpP. DJIEKTPOMATHUATHOE II0JIE. OJIEKTPOMArHUTHEIE BOJIHBEL CKOpPOCTH
9JIEKTPOMATHUTHBIX BOJIH.

CeeroBBle BOJIHBL. PasBuTre mIpeacTaBJIeHMH O IPHUPOJE CBETA. 3aKOHBLI OTPAMKEHHUS U
IIPEJIOMJIEHHS CBETA.

JInnaaer. @opmysia TOHKOM JIUH3EL.

Jlemoncmpauuu

Konebanus maTreMaTHIeCKOro 1 MPy:KUHHOIO MasSTHUKOB.

Pabora asmexrporeneparopa.

WanyueHre u mpueM 2JIEKTPOMATHUTHEBIX BOJIH.

Panumocsass.

Pasnoskenue Gesioro ceera B CIIEKTD.

HNurepdepentusa u nudpakiiusa cBeTa.

OTpaskeHre U IIpeJIOMJIEHIE CBETA.
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Onruueckre IpuOOPHL.

IIpaxmuueckue 3anamus

Nayuenne xoedaHmii MaTeMaTHIeCKOT0 MasiTHUKA. V3yuernue
uHTepepeHIINN U TUPPAKIIN CBETA.

AAeMeHTbl KBaHTOBOH PU3NKK

KBanurosrsre coiictBa cBera. KBanrosas rumnoresa [lnauka. @orosmerrpruecknii aQerT.

®usuka atoma. Mogesnu crpoenus aroma. Ouberr Pesepdopaa.

DusrKa aTOMHOTO S7Ipa U 9JIeMeHTapHbIX yacTuil, CocTaB M CTpOEHUE aTOMHOIO AIpa.
PaIII/IoaRTI/IBHOCTI). PaI[I/IoaRTI/IBHI)Ie HU3JIyYEeHUA U UX BOS,Z[eﬁCTBPIe Ha JKHUBbI€ OPraHN3MHEI.
Hemoncmpauuu ®orosdpdexr.

DoTO2JIEMEHT.

Wanyuenwne nasepa.

HHHeﬁanBIe CIIEKTPBI PA3JIMYHBIX BEIIIECTB.

CueTYnK MOHUSUPYIOIUX U3JTyIEHUH,

BceneHHas U ee 3BOAKOLIUSA

Crpoenne u passurue Beesennoit. Mogess paciupsomericsas BeesrerHoi.
IIpoucxosxnenne Cosaeuroii crucreMmbl. CoBpeMeHHast pu3ndecKkass KapTHHA MHUpPA.

XNUMUA

OBLWAA M HEOPTAHUYECKAA XMMUA

BBeaeHue

XuMuuecKkas KapTHHA MAPA KaK COCTABHAS YACTh €CTECTBEHHO-HAYYHON KaPTUHEL MUpPA.
Ponp xvMun B sKHM3HM COBPEMEHHOI0 00IIeCTBA.

IIpuMmenenue moCcTHACHMI COBPEMEHHOM XAMUM B I'yMaHUTAPHOR cdepe Ieare/IbHOCTH
oO1recTna.

XuMmmueckoe comepskanue yuebmon muenmnianubl «EcrecTBosmanme» mpm  ocBoeHHMH
crnemmanbaocrein  CITIO  commanbHO-3KOHOMMYECKOT0 M TyMaHHTApPHOro  Ipoduiiei
podeCcCroHAIBLHOI0 00Pa30BAHM.

OCHOBHbI€ NOHATHUA U 3aKOHbl XUMUU

IIpenmer xumun. Bemectso. AtoMm. Mosekyia. XuMudyecKui aJ1eMeHT U (pOPMBL ero
cymiecTBoBaHUA. IIpocThie 1 CII0KHEBIE BelllecTBa.

Ompaosicernue XUMUUECKUX CIOHCeMO8 8 NPOUIBE0eHUX XYO0HCeCMEEHHOL IUMePAmypovtL U
uckyccmsal.

Jlemoncmpauuu

HaGop mozeseit aToMOB M MOJIEKYJI.

Namepenne Bemrecrea. OcHOBHBIE 3aK0HBI XuMun. Macca aToOMOB M MOJIEKY L.

OTHocuTeIbHEIE aTOMHAS ¥ MoJIeKyJIsipHas maccel. KostmuectBo Bemectsa. [locrosiHuas
Asorazpo. MoasgpHaasa macca. 3axon ABoraapo. MospHbBIL 00beM I'a3oB.

KosmuecrBeHHble M3MeHeHHS B XHMHM KAK YaCTHBIM CJIydyall 3aKOHOB IIepexoia
KOJIMYECTBEHHLIX H3MeHeHuil B kauvecTtBeHHBIe. M. B. Jlomonocos — «nepewili pyccKuli
yHUBEpCUmMEm.

WnnrocTpariuy 3aKoHa COXPAaHEHUs MAacChl BEIIeCTBA.

1 3iech 1 Jajee KypCUBOM BhIfeJIeH YIeOHBIA MaTepraJl, ¢ KOTOPHIM I1eJIeCO000pa3HO 03HAKOMHUTD
obyuarommxcs, ocsanBaomux crerraabaoct CIIO rymanuTapHoro mpodmsis mpodeccrnoHaIbHOro
00pas3oBaHUA.
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leprnoanyeckmnii 3aKoH
n lNMeprnoanyeckasa cucrema XuMu4yeckux anemeHToB A. . MeHaeneeBa

Otkperrue [lepuommyueckoro sakona. [lepumommyueckas cucrema XUMHYECKUX 2JIeMeHTOB J1.
U. Menneneesa.

Buauenwne [lepmommueckoro saxkoua u [leprompieckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB
J.1.MennesneeBa oJist pa3sBUTHS HAYKH W IIOHIMAHUSI XUMUYECKON KaPTUHEI MUpPA.

Jl. U. Mendesniees 06 06pazosanuis u 20Cy0apcmaeeHHoll noaumukKe.

Jlemoncmpauus

Pasmuunsie dopmer [lepuonmaeckoit cucremsr xumudeckux asiemenTor J[.M.Memn- neseesa.

CrpoeHue BeLlecTBa

KoBanentnasa cBssb: HemosapHas n mojdpHadg. Monmasa cssass. KaTMoHBI M aHMOHEL
Merannuueckas cBsa3b. Bogoponuas cBA3b.

Jemoncmpauus

O6pa31u)1 BeIlleCTB U MaTepruaJioB C Ppa3JIMYHbIMU THUIIaAMHU XHMI/I‘IGCROﬁ CBA3U.

Boaa. PactBopbl

Bogna B mpupoge, ObITy, TexHHKe 1 Ha IIpor3BoacTBe. OusndecKkre U XMMHUYECKNEe CBOMCTBA
Bonbl. OnpecHenne Boabl. ArperaTHbIE COCTOSTHIS BOOEI 1 €€ IIePeXObl 13 OJHOI'0 arperaTHoro
COCTOSTHUS B JIPyTOeE.

Jlevoncmpauus

DuandecKure CBOMCTBA BOILL: IIOBEPXHOCTHOE HATIMKEHIE, CMAaUYNBaHNe.

Xumndeckne peaknuu. [loHSTHE 0 XMMMYECKON peakiuu. THIIB XMMHUYECKHX PEeaKIIHA.
CKopocTh peakiuu U (paKTOPHI, OT KOTOPHIX OHA 3aBYUCHUT.

Jlevoncmpauus

XuMHUIeCKre PeaKIluy ¢ BhIIeJeHUeM TeIJIOTH.

HeopraHunyeckue coeaAuHeHus

Knaccuduranms meopranwdeckux coequmHeHWM W uX cBoucTBa. OKCHIBI, KHCJIOTHI,
OCHOBAHUS, COJIH.

Iloratre o rumposuse coseit. Cpema BOIHBIX pacTBOPOB COJIEHM: KHCJIasi, HEUTpaJIbHAS,
mesiouHasa. Bogopoausbril mokasaress pH pactBopa.

Meramer. O01re dpusndecKre U XUMUYECKHE CBOMCTBA METAJLJIOB.

Hemerasmer. OOmiast xapakTepHCTHKA TIVIABHBIX MOATPYIIN HEMETAJJIOB Ha IIpuUMepe
raJIOTeHOB.

Baskmeitinme coemmHeHMs MeETAJJIOB UM HEMETAJJIOB B IIPUPOAE U XO3SHCTBEHHOM
JesITeJTbHOCTHU YeJIOBeKa.

Memannwe u cnnasvr kax xyodosxcecmaeerHoili mamepuas. Coedunerus mMemaJiios Kak
COCNABHAS wacms cpedcms u3obpasumenibHo2o uckyccmea. Hememanavt u ux coedurnerus
KQK COCMAB8HAA YACMb cPeocma u3obpasumesibHo20 UCKYCCmada.

Jlemoncmpauuu

BaaumopeiictBre meraiioB ¢ HeMerasiaMu (IIMHKA C CEpPOM, AJIIOMHHHS C HOIOM),
pacTBopaMu KHCJIOT U ITeJIoUel.

Topenwne merasos (IMHKA, KejIe3a, MATHUSA) B KHUCJIOPOIE.

BaaumogeiicTBre a30THON M KOHIIEHTPHPOBAHHOMN CEPHOM KHCJIOT C MEIBIO.

BoccranoBuresbHbIE CBOMICTBA METAJIIIOB.

IIpakxmuueckue 3anamus

Omnpenesnienne pH pacrsopa costeii.

BaaumogeiicTBre MeTaLII0B ¢ pacCTBOPAME KHCJIOT M COJIEH.

OPFTAHUYECKAA XMMWNA
OpraHun4yeckmne COeAMHEHUS

OcCHOBHBIE TIOJIOMKEHUSI TEOPHU CTPOEHHS OpPraHUYeCKMX coemuHeHui. MHoroobpasue
opranmyecknx coenuHennii. [lousarue nsomepun.
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Yraesomopoxsl. IlpenesnpHble u HempemeabHBIE YIIEBOAOPOIEL. Peakiiusa moIuMepru3aliim.
[IpupomHble HCTOYHHKN YIJIEBOAOPOIOB. YTJIEBOAOPOOBI KAK OCHOBA MEMKIYHAPOILHOIO
COTPYIHHUYECTBA M BAKHEMIINN NCTOYHUK (popMupoBanus oomrera PO.

Kucnoponcomepsxamine opranmueckne Berectsa. llpencraBuresn KMCI0pOICOmEPIKAIIIX
OPraHNYECKNX COeQUHEHUN: METUIOBBIA U OTUJIOBBIA CIIMPTHI, TJIMIEPHUH, YKCYCHASA KHICJIOTA.
Huphr KaK CIIOKHBIE 9(DHUPHI.

Ankozonusm U e20 ompaxcerue 8 NPOU3Be0eHUAX Xy00HceCMmEeHHOl Jiumepamypvl u
u300pA3UMeENILHO20 UCKYCCMEA.

VYri1eBOmBL: TUTIOK03a, KpaxMaJl, eJII0J1034a.

AzoTcomepsxaliye opraHnyecKre COequHeHnsI. AMUHBI, aMAHOKHUCIOTHL, Oenku. Ctpoenne
¥ OmostormyuecKass PyHKINS OeJIKOB.

Jlemoncmpauuu

ITonyuenne sTrIeHA 1 €ro B3AUMOLEHMCTBHE C PACTBOPOM IIepMAHraHaTa KaJiusd, OpOMHOMI
BOJIOH.

KauecTBennasa peaxiiisa Ha TIIMIICPHH.

IIBerHbIE peakiuy OEJIKOB.

IImactmaccsr m  Bosokma. IlomaTme o mTacTMaccax ¥ XHMHAYECKMX — BOJIOKHAX.
HarypansHbie, cMHTeTHUECKHE M MCKYCCTBEHHEIC BOJIOKHA.

Ilpumernerue nosumepos 8 NPUKJIAOHOM U KJIACCUHECKOM U306PA3UMEIbHOM UCKYycCmaee.

JlemoncTparsa

Pasnuumeie BUALI IJIaCTMACC M BOJIOKOH.

XUMUsA Y XU3Hb

XuMusaA ¥ OpPraHM3M UYeJIOBeKd. XUMHUYECKHMe JJIEMEeHTHI B OpraHM3Me 4YeJIOBeKa.
Oprannveckne ¥ Heoprammdveckue BemmecTBa. (OCHOBHBIE KM3HEHHO HeOOXOIUMBIE
COCNUHEHM: 0CJIKH, YIJICBOALI, SKUPHI, BUTAMUHEL Y TJICBOALI — TJIABHLINA NCTOUHUK dHEPTUU
opraruaMa. Posb sKHUpOB B opraHuaMe. X0JECTEPUH U €r0 POJIb B 3[I0POBbE UeJIOBEKA.

MunepabHbBIE BEIeCTBA B MPOAYKTAX IUTAHWS, MUINeBble Jo0aBKu. COamaHcupoBaHHOe
IIUTAHKE.

Xumusa B OwiTy. Boma. KauectBo Bomel. Mormmme u uwmcramniume cpemctsa. [Ipasuiia
0e3omacHoM paboThI CO CPEICTBAMM OBITOBOM XVMMIH.

Ponv xumuueckux snemernmos 8 x’cusuu pacmenuil. Yoobpernus. Xumuueckue cpedcmaa
3awumot pacmenul.

BUOAOTUNA

Bbuonormsa _coBOKynHoOCTb HayK 0 XUBOM npupoaAe.
MeTtoAbl Hay4yHOro nosHaHusl B 6unonormnu

HuBass mpupoma kKax 00beKT wu3ydeHHs OwmoJsiormu. MeTombl HCCICIOBAHUS KHUBOM
mpuponsl B Owmostormu. OmpemeseHre KU3HH (C IIPUBJIEUEHHEM MaTepHrasia U3 Pas3jiesioB
du3uKky ¥ XUMuM). Y POBHU OPTraHU3AINY SKI3HI.

Jlemoncmpauuu

YpoBHU OpraHu3allnuy KA3HH.

MeTonbl IT03HAHUS JKHUBOU ITPUPOIBL.

Knetka

Hcropusi mayvenusi wieTku. OCHOBHBIE IIOJIOMKEHMS KJIETOYHOM Teopum. Hitetka —
CTPYKTYPHO-PYHKIIHOHAILHAS (9JIeMEeHTapHAd) eIUHNIIA "KU3HA.

Crpoenne wiaerku. [IpokaproTbl M SYKApMOTHI — HUSIINE M BRICIIHE KJIETOUHEBIE
opranuaMbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH oyKapuoT. Kierouwoe sapo.
OyHKIMA AOpa: XpaHeHWe, BOCIIPOU3BeIeHNe U Iepeaadya HAaCJIeICTBEHHOM MH@OpMAIINH,
PeryJIAInsa XUMHIECKOM aKTUBHOCTH KJeTkrd. CTpyKTypa 1 hyHKIIMHT XPOMOCOM. AyTOCOMBI 1
[I0JIOBBIE XPOMOCOMEIL.

Buonornueckoe sHavueHne XUMUYECKUX aJieMeHTOB. Heopranmueckre BelecTBa B COCTABE
KJIeTKH. PoJib BOOBEI KAK PACTBOPHUTEJII M OCHOBHOIO KOMIIOHEHTA BHYTPEHHEHM Cpembl
OpPraHu3MOB. YTJIEBOIBI ¥ JIANUIEL B KieTKe. CTpyKTypa u OHOJIOrunYecKre (pyHKIIUN



6esikoB. CTpoeHmne HYKJIEOTHIOB U CTPyKTypa mnosmaykireorunabix memeir JIHK u PHK, AT®.

Bupycer u 6akrepuodaru. Heriterouroe crpoerne, sKM3HEHHBIHM [IUKJI X €TI0 3aBHCUMOCTh
OT KJIETOYHBIX (DOPM JKU3HH. Bupychl — Bo30yauTe v NHQEKIIMOHHBIX 3a00/IeBAHUI; [IOHSITHE
06 omkoBupycax. Bupyc wmmymomedmuimra desioBexka (BUY). IIpodmnartura
BUY-undeximm.

Jlemoncmpauuu

Crpoenne MoJIeRyJIbI OesIKA.

Crpoenne mosterysasr JIHK.

CrpoeHne KIeTKH.

CrpoeHne KJIETOK IIPOKAPUOT U 9yKAPHOT.

Crpoenmne BHupyca.

IIpaxmuueckue 3anamus

Habaomenme KiaeTok pacTeHME ¥ KHMBOTHBIX 110 MHKPOCKOIIOM HAa TI'OTOBBIX
MHUKPOIIpenapaTrax 1 uxX OIIMCaHMe.

CpaBHeHHe CTPOEHUS KJIETOK PACTEHUN U KUBOTHBIX.

OpraHusm

Oprauusm — enuHoe 1ej0e. MHoroobpasme OprasumsMoOB.

O0OMeH BeIecTBOM W SHEpruedl ¢ OKPYJKAINEH Cpemod Kak HeoOXOOUMOoe YCJIOBHE
CYIIIECTBOBAHMUS KUBBIX CHUCTEM.

C110cOOHOCTh K CAMOBOCIIPOM3BENEHUI0 — OIHA M3 OCHOBHBIX OCOOEHHOCTEHM IKMBBIX
opraaua3MoB. JlejeHne KJIeTKM — OCHOBA POCTA, PA3BUTHSI M PA3MHOMKEHHS OPraHU3MOB.
Becmnosioe pasmuoxkenue. IlosmoBoii mporece u mosoBoe pasmuoskeHre. OILIONOTBOPEHTE, €ro
OMOJIOrIYecKoe 3HAYEHHE.

Ilousstme 00 wHIWBHMOyaJibHOM (OHTOreHe3), oMOpHOHAILHOM (3MOpHOreHe3) U
OCTOMOPHOHAJILHOM pPasBuUTHN. VHIMBHUOya bHOE PA3BUTHE YeJIOBEKA W €ro BO3MOYKHEIE
HApYIIEHUs.

OOmrme mpeacTaBieHHsT O HACJENCTBEHHOCTH U H3MEHUYMBOCTHA. | eHeTHdecKast
TEePMUHOJIOTHASI ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HacJjemoBanus. HaciieqoBanue Ipu3HAKOB Y
vestoBeka. llosoBeie xpomocomer. CiiemyieHHOe ¢ II0JIOM HacjaemoBamume. HaciemcTeeHHBIE
00JIe3HU YeJIOBeKAa, WX IIPUYUHEI U IIpodriakTuka. CoBpeMeHHbIe IIPeICTaBJIeHUS O TeHe U
TeHoMe.

lemeTnueckme 3aKOHOMEPHOCTH HM3MeHUYHBOCTH. Hiaccudurarmsa opM H3MEHYHBOCTH.
Biustrue MmyTareHoB Ha OpraHuaM YesIoBeKa.

IIpenmer, 3amaum m MeToObI CeJIeKIMH. [‘eHeTHUYeCcKHe 3aKOHOMEPHOCTH CeJICKIIHH.
Yuenne H. . BaBuiioBa o 1ieHTpax MHOI000Pa3us U IIPOUCXOMKICHNA KYJIBTYPHBIX PACTEHUH.
BuorexHosiorusi, ee TOCTHKEHUsI, ITEPCIIEKTUBE PA3BUTHS.

Jlemoncmpauuu

OOMeH BeIecTB U IIPEBPAIeHNS JHEPTUHN B KJIETKE.

Jenenne Kietkn (MUTO3, Meii03).

C110c00BI 6ECITOIOr0 PA3MHOMKEHMS.

O1m100TBOPEHME Y PACTEHUHI U JKUBOTHBIX.

NunuBunyanpHOe pa3BUTHE OPraHU3MA.

HacnencreBenHbIe 00/1€3HN YesI0BEKA.

Biustame ankorosnama, HapKOMAHWH, Ky PEHUS HA HACIEICTBEHHOCTD.

Myrarmmn.

Momuduranmonaas M3MeHINBOCT.

LenTps MHOr00OPA3US U MPOUCXOKIEHHUS KYJIbTYPHbBIX PACTEHUH.

HckycerBennsbIil 0TOOD.

WccnenoBauus B 001acTi OMOTEXHOJJIOTHH.

Ilpaxmuueckue 3anamus

Penrenne asriemeHTapHBIX FeHETUYECKHUX 3a1a4.

AHanM3 ¥ OIEHKA OTHYECKHX ACIEKTOB pPAa3BUTHA HEKOTOPBLIX HCCIEIOBAHUNA B
OMOTEeXHOJIOTUH.

Bua

OBOJIIOIMOHHAA TEOPHSA U €€ POJib B (POPMUPOBAHNN COBPEMEHHOM €CTEeCTBEHHO-HAyIHON
KapTuHbI Mupa. Bum, ero kpurepuu. Ilonyadaims Kak cTpyKTypHASA eIUHUIIA BUIA U
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spomoriuu. CumuTermueckass Teopusa oposoimu (CTO). J[Bmakyime CHIIBI 9BOJIOIUH B
coorBercTBum; ¢ CTO.

Pesynprater sposormu. CoxpaHeHre MHOroo0Opasws BHIOB KaK OCHOBA YCTOMYHBOTO
pasButuss Owmocdepsl. I[lpuwumHBl BBIMMpAHWS BHIOB. buosiormyeckwii mporpecc u
OMOJIOTMYECKHI perpecc.

I'umoresbl HPOMCXOMKIEHWS JKHU3HU. YCJIOKHEHME JKHMBBEIX OPraHM3MOB Ha 3eMJie B
mporecce oBOJIOIIMK. AHTpPOIIOreHe3 M ero 3akoHoMepHocTH. JlokasarTesnbcTBa poicTBa
YeJIOBEKA C MJIEKOIUTAIOIINME KHBOTHBIMK. JKOJOTHYECKHE (PAKTOPBI AHTPOIIOreHe3a:
VCJIOKHEHME IIOIYJIAIIMOHHON CTPYKTYPHI BUA, M3TOTOBJIEHME OPYOUH TPyda, IIepexomd OT
PacTHUTENIBHOIO0 K CMEIIAHHOMY THILy IINTAHWSA, MWCIIOJIb30BaHWe Orus. llossienue
MBICJINTEJIFHOM JeATeJIbHOCTH 1 YIEHOpa3aesibHoM peun. [IponcxoskaeHre Yeio0BeUYecKux pac.

Jlemoncmpauuu

Kpurepuu Buna.

Ilomysistiipss — cTpyKTypHASA eIUHHULIA BUIA, €IUHNIA 9BOJIIOIIHN.

JIBraKyIIITIe CHIIBI 9BOJIIOLINMN.

BosanknoBeHMe 1 MHOrO0Opa3me MPHUCIOCOOJIEHNH Y OPraHu3MOB.

Penxne u ucuesaromme suawL.

JIBraKyIye CHIIBI aHTPOIIOreHEe34.

IIpoucxosgeHre yeI0BeKa U YeJI0BEYeCKHNX pac.

IlIpaxkmuueckue 3anamus

Omucanmne ocobeit Buma Mo MOPQOJIOTHIECKOMY KPUTEPHUIO.

AHaJn3 U olleHKA Pa3JIMYHBIX TUIIOTE3 IIPOUCXOMKICHUS KU3HHU.

AHan3 1 olleHKA Pa3JIMYHBIX TUIIOTE3 IMPONCXOMKICHIS YeJIOBEKA.

SKkocucremsl

IIpenmer u 3amayun 9KOJIOTHH: YUeHME 00 9KOJIOTHYECKUX DAKTOPaX, YUeHHe 0 COOOIIeCTBAX
OPTaHM3MOB, yueHue 0 omocdepe.

Orosornveckne pakTopbl, 0COOEHHOCTH UX BO3IEHUCTBU. JKOJIOIMYECKas XapaKTepUCTHKA
puna. llomsarme 00 oxosormueckmx cucremax. llemm mnwuranws, TpodHYeCcKre YPOBHH.
Buoreoriernos kak axocucreMa.

Buocepa — riobanbuas skocucrema. Yuenre B. WM. Bepramckoro o 6mocdepe. Posb
SKUBBIX OpPraHmaMoB B Owmocdepe. Bmomacca. Buosormueckmit kpyrosopor (Ha Ipumepe
KpyroBopora yriepona). OCHOBHBIE HaIIpaBJIEHUsS BO3IEMCTBHUSA dYeJIOBeKa Ha Owmocdepy.
Tpancdopmaliusa ecTeCTBEHHBIX oKoJormdeckux cucreM. (Oco0eHHOCTH arposKOCHCTEM
(arporreHo30B).

Jlemoncmpauuu

Orosornveckne PaKTOPH X UX BJIUSHUE Ha OPraHU3MBEL.

Me:xBUIOBbIE OTHOIIEHUS: IAPA3UTA3IM, XUITHUYECTBO, KOHKYPEHIINS, CUMOHO3.

ApycHocTh pacTUTEIFHOIO COODIIECTRA.

Kpyrosopor yriiepoma B 6uocdepe.

BaroBeIHUKY 1 3aKasHuKy Poccrm.

IIpakxmuueckue 3anamus

CocrapJiieHne cxeM IIepegavy BeIIeCcTB U oHepruu (Lieleil IUTA M),

CpaBHuTeIbHAS XapPAKTEPUCTUKA IIPUPOMHBEIX OKOCHCTEM M AarpOdKOCHUCTEM CBOeH
MECTHOCTH.

Pemrenne sxosornueckux 3agadq.

AHanu3 ¥ OIlEHKa IIOCIENCTBHM COOCTBEHHOHN [IeaTEeJIbHOCTH B OKPYIKAOIIEH cpene,
IJIO0QJIBHBIX 9KOJIOTMYECKHUX IPO0JIeM U IIyTeH UX PeIleHUs.

Ikcxypcuu

Muoroobpasue BumoB. Ce30HHBIE N3MEHEHUS B IIPUPOIe (OKPEeCTHOCTH IPOdeCCHOHAIBLHOM
0o0pas3oBaTeJIbHOM OPraHu3aIINII).

EcrecTBeHHBIE ¥ HCKYCCTBEHHBIE OKOCHCTEMBI (OKPECTHOCTH IIPOQECCHOHAIBHOM
o0pasoBaTeJILHOM OPraHu3aIINII).

MPUMEPHbIE TEMbl PEOEPATOB (AOKAAAOB),
NHAMBUAYANBHbBIX MPOEKTOB

Martepust, hopMbI ee IBUKEHUS 1 CYIIIECTBOBAHUA.
Ilepserit pyccruit akagemur M.B.JIomomocos.
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HckyccTBo u mporiecc TO3HAHUSA.

Du3snka ¥ My3BIKAJIIBHOE UCKYCCTBO.

IIBeTomy3sika.

DusnKa B COBPEMEHHOM ITUPKE.

DuauyecKrie MeTOObI NCCICI0BAHMNS IaMATHUKOB UCTOPUH, APXUTEKTYPEI U IIPOU3BEICHUMN
HWCKyCCTBA.

Hayuno-Texundueckuii mporpecc u mpodIeMBl 9KOJIOTHH.

BuorexHosorusa u reHHas HHKEHepHs — TexXHoJioruu X X1 Bexa.

Hanorexmo0rua Kak IpHOPUTETHOE HATIPABJIEHNE PA3BUTHSI HAYKU U IPOU3BOJICTBA B
Poccumiickoit Qeneparium.

Oxpana OKpYIKAIIIEHN Cpeabl 0T XUMHUYIECKOTO 3aTrPSI3HEeHUS.

PactBops! Bokpyr Hac.

YceTpaHeHne deCTKOCTH BOAEI HA IIPOMEIIIICHHEIX IIPEAIIPUATHAAX.

HcTopnsa BOSHUKHOBEHNA W PA3BUTUS OPTaHUYCCKON XUMMU.

VTrIeBomsl M UX POJIb B JKABOM IIPUPOIE.

JKuphI Kak IPOIYKT MUTAHUA ¥ XUMHUYECKOE ChIPHE.

HexBaTka mpomoBoIECTBHSA KaK TJI00aIbHAA ITpo0JieMa YeI0BeYeCTBA U IIyTH €€ PeIeHUs .
CpencrBa rUTHeHbl HA OCHOBE KHUCJIOPOJICOIEPIKAIINX OPTaHUIYECKUX COeIUHEeHUH.
CunTeTndyecKre MOIIIHE CPEICTBA: IOCTOMHCTBA U HEIOCTATKH.

Jledurur Gesika B MUIEBHIX IIPOAYKTAX M €70 MPEOo0IeHNe B pAMKAX IJ100aIbHOM
IIPOIOBOJIBLCTBEHHOM IIPOrPAMMEL.

B.. Bepuanckuii u ero yuenue o orocdepe.

Wcropust u pasBuTHe 3HAHUM O KJIETKE.

Oxpy:xaroIas 4eJ0BeKa cpeia 1 ee KOMIOHEeHTHI: pa3JIMYHbIe B3TJIAIBI Ha OQHY IIpo0Jiemy.
IMomynsammsa kak equHATIA OMOJIOTHYECKOM 9BOJIIOIHH.

[Momynarmsa kak aKoJIOTMYeCKast eIUHHUIIA.

CoBpemMeHHbBIE B3TJISIIBI HA OMOJIOTHYECKYIO 9BOJIIOITHIO.

CoBpemeHHBIe B3TJISIBI HA IIPOUCXOKICHIE YeJIOBEKA: CTOJTKHOBEHE MHEHUH.
CoBpeMeHHBIE METOIbI UCCICIOBAHUA KIIETKH.

Cpennl 00HTAHMS OPraHU3MOB: IIPUYHUHBI PA3HO00Pa3Hl.



TEMATUYECKOE NAAHUPOBAHUE

Ilpm peanmsammu  comep:kaHUsA  00IIE0OpPa30BATEJIBHON  yUeOHOM  JUCIIMILIMHEI
«EcrecrBosnaume» B mpemesax ocBoernms OIIOII CIIO ma 06a3e ocHOBHOTO 0O0IIEro
obpasoBaHusaA ¢ IoJiyueHmem cpemgHero obmrero obpasosanuma (IIIIKPC, TITICC3)
MaKCcUMaJIbHAas yueOHas Harpyska 00ydJaroIuxcst COCTABIIAET:

* mo mpodeccusm CIIO conmanbHO-9KOHOMUYECKOr0 PO IIPOdECCHOHAILHOI0
obpasoanus — 270 yacos, 13 HUX 00g3aTeIbHAS Ay TUTOPHAST HATPY3Ka 00yIAIOIIIXCA,
BRJIIOUAS TPAKTHUYECKHEe 3aHATHs, — 180 YacoB, BHeAyIHTOPHAS CAMOCTOATEIbHAI
pabora crymerToB — 90 4acos;

+ mo crmermasbHOCTIM CITO commasbHO-9KOHOMHYECKOTO M T'YMAHUTAPHOTO HTPOQUIIEH
mpodpeccroHAaIbHOr0 00pasdoBanumnsa — 162 dvaca, m3 HHX 00g3aTeIbHASA AyIUTOPHAS
HArpyska oOyYamoIIMXCsd, BKJIKYAA [PAKTUUYECKHe 3aHATusa, — 108 uacos,
BHeayQUTOpPHAS CAaMOCTOSATeIbHAA pabora cTyaeHToB — 54 vaca.

MPUMEPHbIE TEMATUYECKHWE MNAAHbI

KosmuaectBo uacos

IIpodumm npodeccronaFHOTO 00pa30BaAHUS

Conepsranre 00ydeHUs

COITaJIbHO COITHAJIBHO-9KOHOMIYECKHU
9KOHOMUYECKU U TYMaHUTaPHBIA
IIpodeccun CITIO Croermaasaoctu CITO
OU3UKA
IAyoumopHvie 3aHAMUS 39 48
Beenenue 1 1
Mexanuka 18 13
. 15
OCHOBBI MOJIEKYJIAPHON (DU3UKH 1 10
TePMOIMHAMUKHI
(OCHOBBI 2JIEKTPOIUHAMUKI 29 14
Kosebanusa 1 BoIHBL g 4
DJIeMEeHTBI KBAHTOBOM (PU3HKHU 12 4
Bceestennas u ee sBoJmonus 6 9

BreaynutopHas camocTogTebHasg pabora
41 24

[lonroToBKA YCTHBIX BBICTYILJIEHUH 110 3 JaHHBIM
TeMawm, acce, JOKJIAI0B, ped)epaTos,
MHINBUAYAJIBHOTO IPOEKTA C UCII0JIb30BAHUEM
HQOPMAIIMOHHBIX TEXHOJIOTHH, 9KCKYPCUU U JIP.

Ipomesicymounas ammecmayus 8 ghopme oughdeperyuposarHo20 3a4ema
Mroro 123 72

XMHA

IAyoumopHuoie 3aHAMUS 48 30
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Comepsranue 00yIeHUs

Koymuectso uacos

IIpodmm mpodeccroHaIbHOr0 00PA30BAHUS

COITUaJILHO
9KOHOMUYECKHUI

COITUaJIbHO-9KOHOMUYEeCKU U
U TyMaHUTAPHBIA

TIpodeccuu CITIO

Crermansaoctn CITO

Bsenenne

2 2
0011125 ¥ HeOpraHuvecKas XUMU 30 16
OCHOBHbIe IIOHATUA U 3aKOHBI XM 4- 2
4 2
[lepromuuecknii 3axon u Ilepuonuueckas cucrema
xumvmueckux osiemenTos JI. 1. Menneseera
CrpoeHue BelecTBa 9
Boma. PactBopsr 9
XuMuYecKre peariiumn 6 9
. 4
Kiraccuduraimsa HeopraHUIeCKUX COeTUHEeHUN 1 9
11X CBOYICTBA
MeTaJTJ'[LI " HeMeTaJlJIbl 6 4
TraHU41 XU MU,
Oprannyeckas A 12 g
2 2
OCHOBHLIe IIOHATUA OpFaHquCROﬁ XMW 1
TEOPHUS CTPOCHUS OPTraHUYECKUX COeIMHEHUMN
YV T1eBOIOPOIBI U UX IIPUPOIHBIE HCTOUHUKHI 4 9
4
Kuciopoaconepsxaiire opranuieckue COeIuHEHM 2
IAsoTcomepsralre OpraHuIecKrue COequHEeHN . 9 9
[Losmmepst
XUMUA ¥ 3KU3HD 4 4
XuMUA ¥ OpraHu3M YesI0BeKa 9 9
Xumus B ObITY 9 9
BreaymuropHas camocroarenbHas pabora
24 15

[logroroBka yCTHBIX BBICTYILJIEHHM 110 38 JaHHBIM
TemaM, acce, TOKJIAH0B, pedepaTos,
WMHIUBUIYAJIHLHOTO ITPOEKTA C MCIO0Ib30BAHUEM
MHQOPMAIIMOHHBIX TEXHOJIOTHUHN 1 IP.

Ilpomescymouras ammecmauus (hopme ougpgepery,uposarH020 3a4ema

Hroro 72 45
BUOJIOTHUA

IAyoumopHvie 3aHAMUS 49 30
2 1

Brosiorisa — COBOKYITHOCTD HAYK O JKHABOI

mpupone. MeTonbl HayYHOro HO3HAHNA B OMOJIOTAHN

HKnerka 13 6

Opranuam 12 6
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Comepsranue 00yIeHUs

Koymuectso uacos

IIpodmm mpodeccroHaIbHOr0 00PA30BAHUS
COIMAJIBHO

COITHAJIBHO-9KOHOMIYECKUT

9KOHOMUYECKU U TYyMaHUTAPHBINA

TIpodeccuu CITIO Crermassaoctu CITO

Bu

12 6

OKOCHCTEMBI

10 5

Bueaymuropaas camocTositenbHas pabora

24 15
HOI[FOTOBICa YCTHBIX BBICTyHJ'IeHI/Iﬁ II0 3aJaHHbIM
TeMaM, acce, JOKJIAI0B, pedepaTos,
MHIVBUIYAJIBHOT'O IIPOEKTA C UCIIOJIb3OBAHHUEM
MHQOPMATIMOHHBIX TeXHOJIOTHHN, 9KCKYPCUHU U JIp.
Wroro 73 45

Ipomescymounas ammecmauus, ghopme ougpdepeHyuposanH020 3a4ema

Bcero 270

162

XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEBHOM AEATEABHOCTH

CTYAEHTOB

Conepsranne 00ydeHus

XapakTepruCTHKA OCHOBHBIX BHUIOB JIEATEILHOCTH CTYIeHTOB (Ha ypOBHE
y4ueOHBIX 1eHACTBUM)

OU3UEKA

Beenenne

Passutre crocobHOCTE ACHO M TOYHO U3JIATATH CBOM MBICJIN, JIOTUYECKHU
000CHOBHIBATH CBOIO TOUKY 3PEHUSI, BOCHIPUHUMATE U AHAJM3UPOBATH MHEHUS
c00eCceqHUKOB, IIPU3HABAS IIPABO IPYIOT0 YeJI0OBEKa HA MHOEe MHEHHUE.
IIpuBenenue MprMePOB BIUSHUAS OTKPHITHI B DU3UKe HA IIPOrPECC B TEXHUKE U
TeXHOJIOTHH ITPOU3BOJICTBA

Mexarnura

HKunemartuka

O3HaKOMJIEHHE CO CII0CO0AMHU OITUCAHUS MEXaHUYIECKOTO IBUKEHUS, OCHOBHOM
3aTaueil MeXaHUKH.

M3yuenne 0CHOBHBIX (PU3MUECKUX BEJIMUYNH KUHEMATHKH: [I€PEMEIeHNs,
CKOPOCTH, YCKOPEHUSI.

Habonene oTHOCHUTETFHOCTH MEXaHHYECKOTO ABH:keHmsa. DopMypoBaHme
3aKOHA CJIOMKEHUS CKOPOCTEI.

HcciemoBanme paBHOYCKOPEHHOTO PSMOJIMHENHOTO IBHKEHUS (HA IpuMepe
CBOOOIHOTO A EeHUS TeJI) U PABHOMEPHOTO JBHKEHUS TeJIa TI0 OKPYKHOCTH.
Ilonumarnue cMbICIa OCHOBHBIX (DPM3UUECKUX BEJIMUNH, XapaKTePU3YIOITUX
paBHOMEpPHOe IBIKEHHE TeJla II0 OKPYKHOCTH

Jlnaamuka

Ilonumanme cMbic/ia TAaKUX PU3UIECKUIX MOJIEJIeH, KAaK MaTepHaJIbHASA TOYKA,
MHepITHAJbHAsS CUCTeMa 0TCUeTa.

Mamepenne maccel Testa pasandHbIME crocobamu. Mamepenue cut
B3aMMOIEMCTBUA TeJI. BelunciieHrne 3HAYEHUS YCKOPEHUS TeJI TI0 M3BECTHBIM
3HAYEHUIM JeMCTBYIONINX CHJI X MacC TeJl.

YMeHne pasimiaTh CUILY TsSKecTH 1 Bec Tesia. O0bscHe e U IpuBeIeHne
IPUMEpPOB SIBJICHUS HEeBECOMOCTH.

IIpumeHeHre 0CHOBHBIX MOHATHIM, (POPMYJI X 3AKOHOB JUHAMHUKH K PEIICHUIO
sagau
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Comep:ranue 00yIeHus

XapaKkTepruCTHKA OCHOBHBIX BHJIOB JIEATEJILHOCTH CTYIeHTOB (HA YPOBHE
y4YeOHBIX JIEHCTBUI)

3aKOHBI COXPAHEHUS B
MeXaHUKe

O0bsCHEHNe PeaKTUBHOTIO JIBUKEHISA HA OCHOBE 3aKOHA COXPaHEHMUSs
mmmyabca. [IpuMenenme 3akoHa cCOXpaHeHUS UMITYJIBCA JJIsT BEIUUCIEHUST
M3MEeHEeHHUI CKOPOCTEeH TeJI IIPY UX B3aUMOJIeHCTBUAX. Berunciienne paboThl CHJT
M M3MeHeHUs KHHeTUYECKON sHepTUy Tesia. Berurciienue moTeHnaIbHON
9HEPTUU TeJI B TPABUTAIIMOHHOM MI0JIe. XapaKTEePUCTUKA ITPOU3BOIUTEIHHOCTH
MAaIIWH 1 IBUTaTeJIe! C UCI0JIb30BAHMEM ITOHATHUS MOIITHOCTH

OcHo8bL MOSIEKYNAPHOU PUSUKL U MEPMOOUHAMUKL

Mosekyisipaas pusura

DopMyIMPOBaHNE OCHOBHBIX ITOJIOMKEHUH MOJIEKYITPHOKHHETUYECKOM TEOPUH.
BrimmosiHeHMe 9KCIIEPIMEHTOB, CIIYKAIMX 000CHOBaAHUEM
MOJIEKYJISIPHO-KUHETHIEeCKOo Teopruu. Habronerre 6poyHOBCKOIO IBUMKEHIUS 1
siBJIeHUS Tudy3un.

OnpeneneHne mapaMeTPOB BeIllecTBA B ra3000pa3dHoM COCTOSHUY Ha
OCHOBAHWY ypaBHEHUs COCTOSTHUSA MaeasbHOro rasa. [lpencrasienue B Bume
rpadrKa M30XOPHOro, H300apPHOr0 U U30TEPMUUECKOI0 IIPOIlecCcoB. Brrunciienne
CpelHel KMHEeTUYEeCKON d9HEePTUU TeIlJIOBOI0 IBUIKEHUS MOJIEKYJI 110 U3BECTHOMN
TemmepaType BemiecTBa. VlaMepeHre BJIAKHOCTH BO3IYXa

TepmonumHamuka

OJKCIIEpIMEHTAILHOE FCCJIeJOBAHE TEIJIOBBIX CBOMCTB BelecTBa. Pacuer
KOJIMYECTBA TEIIOTHI, HE00OXOJMMOTO JIJISI OCYIIeCTBIICHH A IIPOIIecca
IIpeBpAIeHNs BeIeCTBa U3 OJJHOTO arperaTHOI0 COCTOSHUS B IPYTOe.
Pacuer nameHeHuss BHyTpEHHEH 9HEPTHUU TeJI, pabOThI U ITEPETaHHOTO
KOJIMYECTBA TEIIOTH HA OCHOBAHWHY II€PBOTO 3aKOHA TePMOIUHAMUKH.
OOBsICHEHNE IPUHITIIIOB JEUCTBUS TEILJIOBBIX MAIINH

OcHo8bL 9.1eKMPOOUHAMUKL

SJIQRTPOCTS.TI/IR&

Brruwvciienne cuit BSaHMO,ILefICTBHH TOYECYHBIX 9JICKTPUYIECKUX 3apAa0B.
Brruuciienne HaIIpAXKEeHHOCTH U IIOTEeHIIaJIa 3JIEKTPUYIECKOI'O II0JIA OJHOI'O 1
HECKOJIbKUX TOYEYHbIX 3apAI0B.

I/ISMepeHI/Ie Pa3HOCTHU IIOTEHIIXAJIOB.

HpI/IBe,I[eHI/Ie IIPMEPOB IIPOBOAHUKOB, JUIJICKTPHUKOB 1 KOHIEHCATOPOB.
Ha6JIIO,I[eHI/Ie ABJICHUA SJIeI{TpOCTaT‘I/I‘IeCROfI WHAYKIINU U ABJICHUA
IIOJIAPU3all JU3JIEKTPU KA, HAXOOAIIErocd B 9JICKTPUYECKOM II0JIe

IlocToaHHEBIN TOK

Mamepenne morrsocTH astekTprudeckoro Toxa. Miamepenue OJ1C u BHyTpeHHEro
COITPOTHBJIEHUA NCTOUHUKA TOKA.

C6op 1 uCIBITAHNE JJIEKTPUIECKUX IIETeH ¢ PA3JIMYHbBIM COeUHEHIEM
IPOBOJIHUKOB, PACYeT UX TAPAMETPOB

MarauTHOE 1I0JIe

Habumonenue geiicTBrsA MArHUTHOTO TI0JI HA IIPOBOJHUK C TOKOM, KAPTUHOK
MATHUTHBIX ITOJIEH.

DopMyMpoBaHKe IIPABUJIA JIEBOX PYKH JJIS OTIPEIeICHNI HAIPABJICHUA CUJIb]
Amirepa.

BorumcsieHue cuit, JeHCTBYIONINX HA TPOBOJHUK C TOKOM B MATHUTHOM IIOJIE,
00bsACHEHMEe IPUHITUTIA TeUCTBUS dJIeKTpoaBUraTesis. VceemoBanue ABIeHAA
2JIEKTPOMATHUTHOM WHIAYKITAN

Konebarus u oot

Mexanmueckne KoJeOaHMs
1 BOJIHEI

[IpuBenenue mpuMepoB KojebaTe bHBIX ABuxenuit. VccaenoBanue
3aBUCHMOCTH II€PHO/a KOJIE0AHUI MaTeMaTHIEeCKOTO MASITHUKA OT €r0 JJIMHEL,
Macchl U aMILTUATYIBI Kosiebanumit. Ompe/iesieHre yCKOPEHHsT CBOOOTHOTO
IaTeHusI C IIOMOIIBI0 MaTeMaTHIeCKoro Masituuka. Habmonenue kostebaumin
3Byuarero Tesna. [[puBeneHne sHaUEHUA CKOPOCTH PACIIPOCTPAHEHUS 3BYKA B
Pa3IMYHBIX Cpefax.

VMenne 00bsICHATD UCIO0JIL30BAHIE YJAbBTPA3BYKaA B MeIUITHTHE
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Comep:ranue 00yIeHus

XapaKkTepruCTHKA OCHOBHBIX BHJIOB JIEATEJILHOCTH CTYIeHTOB (HA YPOBHE
y4YeOHBIX JIEHCTBUI)

DJIEKTPOMATHUTHEIE
K0J1e0aHMA U BOJIHEI

Hab6mronesne ocimuiorpaMm rapMOHAYECKUX KOJIe0AHUMN CUJIBL TOKA B IIEIIH.
OObsICHEHMEe [IPEeBPAIIEHNS SHEPTUN B UAEaJIbHOM K0J1e0aTeIbHOM KOHTYpE.
ayueHre ycTpoiCTBA M IPUHITUIIA IEMCTBUS TpaHchopMaTopa. AHAJIN3 CXEMBbI
[epenavn sJIeKTPOSHEePIuy Ha Gosbinme paccTosaus. [IpuBemenne npuMepos
BU0B PAIUOCBASH. SHAKOMCTBO C yCTPOMCTBAME, BXOASAIIAME B CHCTEMY
PaIMOCBA3M.

O06cysxIeHre 0CO0EHHOCTEN PACHPOCTPAHEHUS PATUOBOJIH

CBeToBBIE BOJIHEL

[IprMeHeHre Ha IpaKTHKE 3AKOHOB OTPAMKEHIS U IIPEJIOMJICHIMS CBETa IIPH
pemrenun 3agad. HabmoneHue apiieHnsa Mupariiny U JUCIIEPCAM CBETA.
YMeHune CTpOUTh N300paskeHns IPeIMeTOoB, JaBaeMble JuH3aMu. Pacuer
ONTUYECKOM CHJIbI JITH3BI

Iemermol K8AHMOB0U PUSUKL

KBaHTOBEIE CBOMCTBA CBETa

Hab6momenne doroanexTpuueckoro adpperra. Pacuer makcuMabHOR
KHUHETUYEeCKON 9HEePTUH JIEKTPOHOB pu oToadperTe

Dusukra aToma

DopmysmpoBanue moctyaaTtoB bopa. Haburogenne uaeiuaToro u
HEITPEePHIBHOIO CIIEKTPOB.

Pacuer yacToThI U JAJIMHBI BOJIHBI MCIIyCKAE€MOTO CBETA IIPHU IIEPEX0e aToMa U3
0JTHOTO CTAI[OHAPHOI'O COCTOSHUSA B JPYTOE.

O0bsicHe Ve TPUHITNIIA JeHCTBUS Ja3epa

Du3nka aTOMHOTO sIapa 1
SJIeMeHTapHLIX YaCTHIL,

Habumronerme tTpexoB anbga-yactuil B kamepe Buibcona. Perucrparus
SITePHBIX U3JIyUeHHUI ¢ IIOMOIIBIo cueTurKa [efirepa.

Pacuer sHepruu CBs3M aTOMHBIX SfED.

[TormManme [EeHHOCTH HAYYHOTO TIO3HAHWS MUPA He BOODIIE JIJIST UeJIOBEUeCTBa
B I1€JIOM, a JIJIS KasKJI0T0 00yJAaroIerocs JIMUHO, IIEHHOCTH OBJIAJEHUS METOI0M
HAYYHOTO TTO3HAHMUS JIJIST JOCTHKEHUS yCIIexXa B JII000M BUIE IIPAKTUIECKON
esATeIbHOCTH

Bcenennas u ee 60U UA

CrpoeHue u pasBuTue
Bcenenmoit

O0bsicHeHre MOoJIe pacimpsoneiica Beenernmoit

[Ipoucxomkmenme
CoJIHEeYHOI CuCTEeMBL

Ha6smonenwne sBesm, JIyaer u mamer B Teseckorr. HaburomeHne coHeaHbIX
IIATEH C IOMOIILIO TEeJIECKOIIa

XMHA

Beenenue

PackpbiTie BKJIa1a XUMHUYECKOH KAPTHUHBI MUPA B €IUHYIO
eCcTeCTBEHHO-HAYYHYI0 KAPTUHY MUpPA.
XapaKkTepHUCTHKA XUMIUH KAK TPOHU3BOIUTEILHOM CHJIBI ODIIECTBA

Basxneiinme xuMmudeckue
IIOHATUA

YMeHMe qaTh OIpeesIeHne U OIIEPUPOBATE CJIEIYIONIMMH XUMUYIECKUMU
TIOHATUSIMU: «BEIIECTBOY, «XUMITUECKUN 9JIEMEHT», ATOM», «MOJIEKYJIa»,
(«OTHOCHUTEJIFHBIE ATOMHAsI ¥ MOJIEKYJISIPHAS MACCHD), «HOH», «AJIJIOTPOITHA I,
(<M30TOIIBD), KXUMUYECKAS CBI3LY, «AJIEKTPOOTPUIIATEILHOCTEY, «BAJIEHTHOCTEY,
«CTeIeHb OKMCJIEHMSI», KMOJIB», KMOJIIPHAS MACCa», «MOJISPHEINA 00beM
Ta3000pa3HBIX BEIECTB», «BeIllecTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS», «PACTBOPED, «3JIEKTPOJIAT U HEQJIEKTPOJITY, «AJIEKTPOJIUTIIECKA s
THCCOITMAITHSTY, «OKUCIIUTENIb M BOCCTAHOBUTEJIBY, KOKUCTIEHUE U
BOCCTAHOBJIEHUEY, “CKOPOCTh XMMHUYECKON PEAKITUI», XUMUIECKOe
PaBHOBECHE», KYTJIEPOOHBIN CKeJIeT, «QYHKIIMOHAIHHAS TPYIIIa», «IM30MepPHD

OCHOBHBIE 3aKOHBI XVMUK

CDOpMyJH/IpOBaHI/Ie 3aKOHOB COXPaHEHHA MacCCHhI BEIIIEeCTB 1 IIOCTOAHCTBA COCTaBa
BEIILEeCTB. VYcranosiienne HpI/I‘II/IHHO-CHe,E[CTBeHHOﬁ CBA3HU MEXKOYy COOepPHKaHueM

OTHX 3AKOHOB X HAITMCaAHMEM XHMMHUYIECKUX d)OpMyJI n ypaBHeHI/Ifl.
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Conmep:ranue 00yIeHs

XapakTepruCTHKA OCHOBHBIX BHJIOB JIEATEJILHOCTH CTYI€HTOB (HA YPOBHE
Y4YEOHBIX JIeHCTBIUI)

PackpriTie pusmyeckoro cmbicaa cCuMBOJIMKH [lepronrieckoii TabIuIbl
xumuieckux asemenToB . Y. Menneneesa (HoMepoB ajieMeHTa, IIEPUOIA,
TPYIIIEI) ¥ YCTAHOBJIEHME IPUINHHO-CJIEICTBEHHOMN CBI3U MEYKTy CTPOEHHUEM
aTOMAa ¥ 3aKOHOMEPHOCTSIMH M3MEHEHU S CBOMCTB 3JIEMEHTOB M 00pa30BAHHBIX
MIMU BEIECTB B IIEPUOIAX U IPYIIaX. XapaKTEePUCTUKA 2JIEMEHTOB MaJIbIX
meproAoB 110 uX mosoxkenuo B [lepumommueckoii cucreme 1. Y. Menneneesa

(OCHOBHBIE TEOPUU XUMUHU

yCTaHOBJIeHI/Ie 3aBUCHUMOCTH CBOfICTB XUMHUYECKHX BEIIeCTB OT CTPOECHUA
ATOMOB 00PA3YIOIIUX X XUMUYECKUX JIEMEHTOB. XapaKTepPUCTHKA
BaKHEHUIIIX TUIIOB XUMIWYECKUX CBSI3€H M OTHOCUTEJIbHOCTH 9TOM THIIOJIOTHH.
O0BbscHeHNe 3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTABA U CTPOEHMUS
KpucTa/THIecKuX pemneTok. QopMyimpoBaHMEe OCHOBHBIX TIOJIOKEHUN TEOPUH
QJIEKTPOJIMTUIECKON JTUCCOITUAIINY U XapaKTEPUCTHUKA B CBETE 3TOM TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX COETTHEHMM.

DopMyIMpPOBaHNE OCHOBHBIX ITOJIOMKEHUEH TEOPHU XUMUUECKOTO CTPOEHHUST
OpPraHUYECKUX COeTMHEHUI 1 XapaKTepUCTUKA B CBETe 9TOM TeOPHUU CBOMCTB
BasKHEUITUX ITPeJICTABUTEJIEN OCHOBHBIX KJIACCOB OPTAHMYECKUX COeTUHEeHUN

Basxuerinme Bemectsa u
MaTepHUaJIbI

XapakTepucTrKa CTPOEHUs ATOMOB M KPUCTAJIJIOB M HA 3TOM OCHOBE — OOIIUX
(brsrUecKHX M XUMHYECKUX CBOMCTB METAJLJIOB ¥ HEMETAJLJIOB.
XapakTepucTrKa cocTaBa, CTPOEHUS, CBONCTB, MOJIYIEHUs U IIPUMEHEHNE
BasKHEWUIITX HEMeTaJLJIOB.

XapakTepucTHKa cocTaBa, CTPOSHUS U 00X CBOMCTB BAYKHEUIITNX KJIACCOB
HEOPTaHUYECKUX COEMMHEHUM.

Ormmcanme cocTaBa M CBOMCTB BayKHEHININX IIPECTABATEIIEH OPTaHUYECKIX
COeTMHEHMI: METAHOJIA ¥ ITAHOJIA, CJIOKHBIX (DHPOB, JKIPOB, MBLI,
KapOOHOBBIX KHCJIOT (YKCYCHOM KHCJIOTBI), MOHOCAXAPUIOB (IJIIOKO3EI),
mrcaxapuIoB (Caxapossl), MOJIMCAXAPUIOB (KpaxMaJia U eJIJII0JI036I),
AMUHOKHCJIIOT, 0€JIKOB, MCKYCCTBEHHBIX M CHHTETUYECKUX TIOJTMMEPOB

XUMUYeCKHil A3bIK 1
CIMBOJIKAQ

lcrronb3oBanme B yueOHOU U IIPOpeCcCHOHAIBHOM TeATEeIbHOCTH XUMIUYECKUX
TEPMUHOB Y CHUMBOJIMKH.

HasreiBanve nayyeHHBIX BEIECTB 110 TPUBUAJIBHOM WJIM MEKIyHAaPOIHON
HOMEHKJIAType U OTPasKeHHe COCTaBa ITUX COeIUMHEHUH C TIOMOIIIHIO
XUMUYECKHX OPMY.JL.

OrpaskeHre XUMUYECKHUX ITPOIIECCOB C IIOMOIIBI0 YPABHEHUH XUMHUYECKUX
peaxrImi

XuMuueckme pearmuu

O0bsicHeHMe CYITHOCTH XMMHUYECKHUX IIPOIIECCOB. Hnaccnd)mcaunﬂ XUMHUYECKHUX
pea}cuﬂﬁ I10 PA3JIMYHBIM IIPHM3HAKaAM

XyMUuYIeCKHit OKCIICPUMEHT

BrimosiHeHe XMMIIECKOTr0 OKCIIEpHMMEHTAa B II0JIHOM COOTBETCTBHHU C
IIpaBUJIaMH TEXHUKH 0e30IIaCHOCTH.

Ha6JIIO,E[eHI/Ie, d)I/IRCI/IpOBaHI/Ie U OIIMCaHKe Pe3yJIbTaTOB IIPOBEACHHOTI'O
OKCIIEpHMEHTa

XuMuueckas nH(pOpMAIa

[IpoBeeHIe CAMOCTOSITEIFHOTO IIOMCKA XUMUYECKON MHMOPMAIIUH C
VICTI0JIB30BAHUEM PA3JIMYHBIX UCTOUHUKOB (HAYUHO-TIOMYJIIPHBIX U3aHUH,
KOMITBIOTEPHBIX 043 JaHHBIX, pecypcoB MHTepHeTa); HCIIOIb30BAHIE
KOMITBIOTEPHBIX TEXHOJIOTHH JIJIsT 00pabOTKU U ITepefavynr XUMUIECKOM
mHQOPMAIMH U ee MPEJCTABICHHUs B PA3JIUIHBIX hopMax

[IpodmibaOoE 1
mpodecCHOHaTBHO
3HAUMMOE COJePIKAHIE

O0BbsACHeHNe XUMUYECKUX SABJIEHUM, POUCXOSIINX B IIPUPOIEe, OBITY 1 HA
TIPOU3BOJICTBE.

CobutrofieHre IPABUJIT 9KOJIOTHYECKH TPAMOTHOTO TIOBEIEHUS B OKPYKAIOIIEH
cpere.

OlleHKa BJIMAHUS XUMHUYECKOT0 3arpsI3HeHUsT OKPYIKATOIIEel CpeIbl Ha

OPraHK3M YeJIOBEKA U JPYyIrue *KKUBbIle OPraHU3MbI.
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Conmep:ranue 00yIeHs

XapaKkTepruCTHKA OCHOBHBIX BHJIOB JIEATEJILHOCTH CTYIeHTOB (HA YPOBHE
Y4YEOHBIX JIEACTBHUI)

CobutroieHue mpaBuJI 6e30IaCHOr0 O0PAIIEHUS ¢ TOPIOYUMUA ¥ TOKCHYHBIMHA
BEIeCTBAMH, JIAO0PATOPHBIM 000PYI0BAHUEM.

KpuTtnueckas omeHKa J0CTOBEPHOCTH XUMUYECKON MHMOPMAIINH,
IIOCTYITAIONIEH N3 PA3HBIX NCTOYHUKOB

BHOJIOI'A

Brosorust — coOBOKyITHOCTH
HaYK O KUBOU IIpUpoe.
MeToab1 HAYIHOTO
[MO3HAHUSA B OMOJIOIUH

3HAKOMCTBO ¢ 00BbEKTAMH M3YIeHUs OMOJIOTHH.
BrisieireHune posiv 6uoJioruu B (POPMUPOBAHUY COBPEMEHHON
e©CTeCTBEHHO-HAYYHOM KAPTUHBI MUPA U MPAKTHYECKOM JIeATeTbHOCTH JIIOIEeH

Kierxa

SHAKOMCTBO C KJIETOYHON TEOPHEl CTPOSHU OPTaHU3MOB.

[losrydenue mIpeIcCTaBIEHUS O POJTH OPTAHUYECKUX ¥ HEOPTAHUYECKUX BEIeCTB
B KJIETKE.

3HaHMe CTPOEHHUS KJIETOK I10 Pe3yIbTaTaM PabOTHI CO CBETOBBIM MUKPOCKOIIOM.
VMeHune OmMChIBaTh MUKPOIIPEIapaThl KJIeTOK PACTeHUH. YMeHre CPaBHUBATD
CTpOEHUE KJIETOK paCTeHI/Iﬁ ¥ JKMBOTHBIX IT0 TOTOBBIM MHUKPOIIpermapaTam

Opra"uam

3HaHMe 0OCHOBHBIX CITOCOO0B PA3MHOMKEHNS OPTaHU3MOB, CTAIUI OHTOTeHe3a Hal
IpuMepe YeJoBeKa.

3HaHVe MPUYNH, BEI3BIBAIIMX HAPYIIEHNS B PA3BUTUN OPTaHU3MOB. Y MEHME
TI0JIb30BATHCA TEeHETUYEeCKONM TEepMUHOJIOTHEeNl U CHUMBOJUKONH, peniaTh
TIpoCTeNIe TeHeTHUeCKUe 3aJaul.

SHaHMe 0cOOEHHOCTEH HACIEICTBEHHOM ¥ HEHACIEACTBEHHON N3MEHINBOCTH 1
X OMOJIOTHYECKOH POJIM B 9BOJIIOIIMH JKUBOTO

B

VMeHne aHaIM3UpoBATh U OLICHUBATE PA3JIMIHbIE TUIIOTE3bI IIPOUCXOMICHIT
sKU3HN Ha Semuie.

VMeHne MPOBOIUTE ONMCAHUE 0CO0el OJHOTO BAIA II0 MOP(OIOTHIECKOMY
KPUTEPHIO.

Passutne crioco0HOCTeHl ACHO M TOYHO M3JIATATh CBOM MEICIIH, JIOTUIECKH
000CHOBBIBATE CBOIO TOUKY 3PEHHs, BOCIPUHUMATD U aHAJIU3UPOBATh MHEHU
coDeCceTHMKOB, IPU3HAaBad IPABO APYTOro Ye/JI0BeKa Ha HMHOe MHEHHeE,
VMeHne JOKa3bIBATh POJCTBO YeJIOBEKa M MJICKOIUTAIOIIMX, OOIIHOCTD 1
PABEHCTBO YeJI0BEYECKHX Pac

DKOCHCTEMBI

3HaHMe 0OCHOBHBIX 9KOJIOTHUYECKUX (DAKTOPOB M UX BIIMSHUS HA OPTaHU3MEI.
3HaHMe OTJIMYUTEIBHBIX TPU3HAKOB UCKYCCTBEHHBIX COOOIIIECTB —
ATPOIKOCHICTEM.

[losydenue mpecTaBIeHHS 0 CXeMe 9KOCUCTEMBI HA IIpuMepe 0rocdepsl.
JleMmoHCTpaIst yMeHUs IOCTAHOBKY 11eJIeH JIesITeIbHOCTH, IJIAHUPOBaAHIE
COOCTBEHHOM J1eATEILHOCTH JIJIs1 JJOCTHUKEHHUS [TOCTABIEHHBIX 11eJIeH,
IpeIBUIeHUS BOSMOKHBIX PEe3yJIbTATOB 9TUX JIEHCTBUN, OPTAaHU3AIINT
CAaMOKOHTPOJIS U OIEHKH IIOJIYIeHHBIX pe3ysbTaToB. ObydueHme COOITIONEeHMIIO
IpaBHUJI IOBEJEHUS B IIPUPOJIe, OePesKHOMY OTHOIIEHHIO K OMOJIOTUYEeCKAM

o0bexTaM (pacTeHUsIM M "KHMBOTHBEIM M MX COOOIIECTBAM) M UX OXpaHe




YUYEBHO-METOANYECKOE
N MATEPUAABHO-TEXHUYECKOE OBECINEYEHNE
NPOrPAMMbI YYEEHOM AUCLIMMAMHDI
«ECTECTBO3HAHUE»

OcBoeHme IporpaMMbl y4eOHOM TUCIUILIMHEL « BeTecTBO3HAaHEMe» IIpeanoiaraeT HaJluaue B
mpod)ecCUOHAIBHOM 00pa30BaTEILHON OpPraHMU3alluh, peaJu3yoIel o00pasoBaTeIbHYI0
mporpamMmy cpeaHero obiero obpasoBanus B mperesiax ocBoermss OIIOII CIIO ma 6Gase
OCHOBHOI'0 00IIero obpasoBaHUsA, yYeOHBIX KAaOMHETOB II0 (PHM3WKe, XWMHH, OWMOJIOTUH, B
KOTOPBIX MMEETCSI BO3MOYKHOCTH 00eCeduTh CBOOOIHBIN gocTynl B VHTepHET BO BpeMms
y4eOHOT0 3aHATHA U B IIEPHUO] BHEYUIEOHOM TeATeIbHOCTH 00y YAOIITIXCA.

B cocras kabuneroB mo msuke, XvuMuM, OMOJIOMUKM BXOOAT JIA00PATOPHUH C JIA00PAHTCKOM
KOMHAaTOM.

[Momemenuss &aOMHETOB (PHU3UKKM, XWMHUHA ¥ OMOJIOTUM JIOJBKHBI  YIOBJIETBOPATD
TpeboBanuam CaHUTApHO-sIUAEMHUOJIOTHYecKUX TpaBuy ¥ HopMmatuiob (CaulluH 2.4.2 No
178-02) 1 GBITH OCHAIIIEHBI TUIIOBBIM 000PYA0BAHUEM, YKA3AHHBIM B HACTOSIINX TPeOOBaHUAX,
B TOM UHCJIEe CHeIUAJIU3UPOBAHHON yueOHONM Mebesiblo W cpefcTBaMu  00ydeHUs,
OCTATOYHBIMY JJISI BBITIOJHEHUS TPeOOBAHUN K YPOBHIO OATOTOBKK 00yUaOIIHXCsI2,

B kabmmerax HO/KHO OBITH MYJIBTHMEIUHHOE 000PYIOBAHEE, IMIOCPEJICTBOM KOTOPOIO
YYACTHHKY 00Pa30BaTeILHOTO IIPOIlecca MOTYT IPOCMATPUBATh BU3YAJIBHY0 MH(POPMAIIHIO 110
(msuke, co3gaBaTh IIpe3eHTAIINN, BUIEOMATePUAJIEI U T. 1.

B cocras yuebHO-MeTOOMUECKOT0 M MATEPUATILHO-TEXHUYECKOT0 00eCIIeYeHUs IIPOTPpaMMBbl
yueOHOI AucIuILINHEL « EcTecTBO3ZHaHMe» BXOIAT:

*  MHOTO(YHKIIMOHAJIBHBIM KOMILJIEKC IIPEIIoIaBaTe Is;

*  HAIJISIHBIE 1T0co0Ms (KOMILIEKTEI YUYeOHBIX TA0JIUII, IIJIAKATOB, IIOPTPETHI BEIIAOIIAXCS
VUYEHBIX B 00JIACTH €CTeCTBOSHAHUS U T. I1.);

*  HHQOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE CPEICTRA;

*  JKPAHHO-3BYKOBEIE IIOCOOWST;

*  KOMILIEKT 2JIEKTPOCHADMKeHN KaOMHEeTOR;

* TeXHHUYECKHE CPeICTBa 00yJeHUST;

*  JIeMOHCTpAaIMOHHOe 00opynoBaHue (00IIero HazHavyeHus U TeMaTUuIecKre HabophI);

+ jabopaTopHoe obopymoBaHme (00IEero HasHAYEHHS U TeMaTH4yecKue HabOphl, B TOM
ypcJie OJIsT  IIOCTAHOBKHM JE€MOHCTPAIIMOHHOIO M YYEHHYECKOr0 JKCIIEPHMEHTA,
PEaKTHBEI);

* cTaTUYeCKHue, JUHAMHYECKHE, TeMOHCTPAIIMOHHEIE U Pa3IaTOYHbIe MOIEJIH, BKII0YAT
HaTypaJbHbIE 00BEKTHI;

* BCIIOMOTraTeJILHOEe 000pyI0BaHUE;

*  KOMILIEKT TeXHUYECKO! JOKYMEHTAIIUN, B TOM YHCJIe IACIOPTa HA CPEICTBA 00y UEHMSI,
MHCTPYKIIUHU [0 UX MCIOJIb30BAHMIO U TeXHUKE 0€30IIaCHOCTH;

*  OMOIMOTEeUYHBIH (POH.

B 0Oubinmoreunsiii GoHA BXomAT yueOHHMEHM, yueOHO-Merogmdeckne KomiLiekTol (YME),
obecrieuynBapINe OCBOEHHE y4eOHOM AUCIMILIMHBEL «EcTecTBO3HAHME», PEeKOMEHIOBAHHBIE
WM JOHyINeHHBIe JJII HCIOJb30BAHMUSA B  IIPOPECCHOHAJBHEIX  00pas3oBaTeIbHBIX
OPraHU3AINIX, PEAJIN3YIOIINX 00Pa30BaTeIbHYI0 IPOrPaMMYy CPeqHEero o0IIero oopasoBaHus
B npenesiax ocBoerus OITOII CIIO ma 6a3e ocHOBHOIO 0011Iero 00pa3oBaHUs.

Bubamoreunsrit poHI MOKET OBITEH JOIIOJIHEH (PU3UISCKUMI SHITMKJIOIETISIME, ATJIaCaAMHI,
CJIOBAPSMU, CIIPABOYHUKAMU 10 (PU3UKE, XUMUU, OMOJIOTHH, HAYIHON W HAYYHOIIOILYIAPHOMN
JIATEPATY PO €CTEeCTBEHHO-HAYYHOTO COMEPIKAMII.

2 IImcpmo Munmcrepersa oopasoBaund u Hayku PO or 24.11.2011 Ne MJI-1552/03 «O6 ocHameHun
0011100 pa30BaTEeIbHBIX YUPEKICHUN YIeOHBIM B yIeOHO0-1a60paTOPHEIM 000pYA0BAHIEMY.
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B mportecce ocBoeHmst mporpaMMbl yUeOHON AUCIIUILIMHEBL «EcTecTBO3ZHAHME» CTYHEeHTHI
IOJIKHBEI HMETh BO3MOJKHOCTH JOCTYIIA K 9JIEKTPOHHBIM y4YeOHBIM MaTepuajaM II0
€CTECTBO3HAHMUIO, BKJIOYAS (DU3UKY, XUMUIO, OMOJIOTHIO, MMEIOIIMCS B CBOOOJHOM JIOCTYIIE B
cetu UuTEepHET (3JIEKTPOHHBIM KHUraM, IPaKTHKyMaM, Tectam, matepuaaam EI'O u np.).
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(«Dusuka B aHUMAIIUSIX).

www.interneturok.ru («Bumeoyporu 1mo mpeamMeTaM IIKOJIBHON IIPOrpaMMbD»).

www.chemistry-chemists.com/index.html (asieKTpOHHBIN sypHAT «XUMUKHA ¥ XUMI»).

www.pvg.mk.ru (osmmmuazna «[Toxkopu BopoObeBEI ropsD).

www.hemi.wallst.ru («Xumus. O0pa3oBaTeLHBIA CANT AJIA IIKOJILHUKOBY).

www. alhimikov. net (O6pa3oBaTeIbHBINA CANT AJIA IIKOJIHHUKOB).

www.chem.msu.su (OyexkTponHas OHOIMOTEKA IO XUMUK).

www.hvsh.ru (rypaas «XuMUsI B IITKOJIEN).

www.hij.ru (xypHam «XuUMHAA U KASHBY).

www.biology.asvu.ru (Bes 6mosorus. CoBpeMeHHas OMOJIOIHUs, CTAThH, HOBOCTH, OMOJIMOTEKA).
www.window.edu.ru/window (EqunHoe oxmo qocTyma k obpaszoBaTesibHBIM pecypcam VIHTepHeTa 1o
OHOJIOTHI).
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