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Pabouas nmporpamma yueOHO# aucuumiuHbl «EcTecTBO3HaHMe» pa3zpaboTaHa Ha
ocHOBe TpeOoBaHuii DenepasbHOr0 TOCYIapCTBEHHOTO 00pPa30BaTENLHOTO CTaHIApTa
cpenHero odmiero oopazosanus (pen. ot 11.12.2020r.) u egepanbHOr0 TOCYIapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHJapTa CpeAHEero MpoQECCHOHAIILHOTO O00pa3oBaHUs IO
cneunanbHocti  44.02.01 JlomkonsHoe oOpa3oBaHue, ¢ yyeroM IIluceMa MuHOOpHayku
Poccun «O wampaBieHUU AOpaOOTAHHBIX PEKOMEHIAMM MO OpraHu3aIluu TOJIYYCHHS
cpeaHero ooOmiero o0pa3oBaHMsA B Ipe/eNax OCBOGHHS 00pa3oBaTeNbHBIX MPOrpamMm
cpenHero nmpodeccuoHaTbHOTO 00pa3oBaHUs HAa 0a3e OCHOBHOIO 00IIEro oOpa3oBaHHS C
yuyeToM TpeOoBaHMH (enepaabHbIX T'OCYAAPCTBEHHBIX 00pa30oBaTelIbHBIX CTAHIAPTOB U
noJtyqaeMou mpohecCruu Uik CIEUaIbHOCTH CPEeIHEro MPodeCcCHOHAIBHOTO 00Pa30BaHU
B penakuuu 2017 roga, Konuenmuu npenogaBanus o01eo0pa3oBaTeIbHbIX AUCIUILINH C
y4eToM TpoeCCHOHATBFHON HAIPaBICHHOCTH NPOTPaMM CPETHETo MpodecCHOHATBHOTO
o0pa3oBaHUs, pealn3yeMbIX Ha 0aze OCHOBHOro oOmiero oOpa3oBaHus (pacHopspKEHUe
Munnpocsemennss Poccun ot 30.04.2021  NeP-98) wu  mpuMepHOW — IpOrpamMMBI
o0mieoOpa3oBaresbHON yueOHOU TucHUIINHb «EcTecTBO3HaHe» i MPO(hecCHOHAIBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, pexomMeHnoBaHHOW denepanbHBIM T'OCYJAPCTBEHHBIM
ABTOHOMHBIM yupexaeHuem «dDenepanbHblii HHCTUTYT Pa3BUTHS 00pa30BaHU»
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HOACHUTEJBHASA 3AIIMCKA

PaGouas mporpaMma 0011e00pa3oBaTeIbLHOM yueOHOU JUCITUTUTHHBI
«EcTecTBO3HaHME»  TpeAHa3HayeHa ISl uU3ydyeHus  ectectBo3Hanuss B [TIOY
«BOpPKYTHHCKMI  NEJAroruyecKui  KOJUIEIK», pean3yronmM  00pa3oBaTEIIbHYIO

porpaMMy CpeaHero oouiero oopa3oBaHus B Mpezesiax OCBOSHUS MPOrpaMMBbl IOJITOTOBKU
cnenuanuctoB cpeanero 38eHa (ITIICC3) CIIO no cnenmanbrocTr 44.02.01 JomkoabHOE
obpaszoBanue (yriayOJeHHON IOATOTOBKH) Ha 0a3e OCHOBHOro o0mero oOpa3oBaHHs
(ryMaHUTapHBIN TPOPUIIB).

Pabouas mporpamma pa3paborana Ha ocHoBe TpeboBanuii ®I'OC cpenHero obmero
00pa3oBaHUs, MPEIBIBISAEMBIX K CTPYKTYpe, COJACPXKAHUIO W pe3ylbTaTaM OCBOCHHS
yueOHoM quciuminHbl «EcrecTBO3HaHUEeY.

Conepxxanne mporpammbl  «EcTecTBO3HAaHWE» HANpPaBICHO Ha JOCTHIKEHHE
CIEAYIOUIUX LeJIei:

- c(OPMHPOBAHHOCTH OCHOB LIEJIOCTHOM HAyYHOH KapTUHBI MHPA;

- dbopMUpOBaHHE TOHUMAHHUS B3aUMOCBS3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

- c(OPMUPOBAHHOCTh TOHMMAHUSI BIUSHUS €CTECTBEHHBIX HAayK Ha OKPYKAIOIIYIO
cpeny, OKOHOMHYECKYIO, TEXHOJOTMYECKYIO, COIMAJIbHYI0 U OTHYECKYIO Cdepsl
JESITEIbHOCTH YEJIOBEKa,

- CO3JIaHHME YCIIOBHM IS Pa3BUTHS HABBIKOB Y4€OHOMH, POEKTHO-MCCIIEIOBATEIHCKOH,
TBOPUYECKOH J1eATEIHbHOCTH, MOTUBAIIUU 00yYaIOUINXCA K CaMOPa3BUTHIO;

- cOPMHPOBAHHOCT, ~ YMEHUH  aHAJIM3UPOBaTh, OLEHUBATh, MPOBEPIATH HA
JIOCTOBEPHOCTh U 0000111aTh HAYYHYIO HH(OPMAITHIO;

- C(OPMHPOBAHHOCTh HABBIKOB 0O€30MacCHOM pabOThl BO BpeMs IPOEKTHO-
UCCIIEIOBATENIbCKOM M SKCIEPUMEHTAIBHOM  JIEATENIbHOCTH, TMPH  HCIOJIb30BaHUH
71a00paTOPHOTO 0OOPYAOBAHMUSL.

PaGouass mporpamma BKIIOYaeT B ce0si TpU OCHOBHBIX pasfena, o0Jajaroliue
OTHOCHUTEJIBHOM CaMOCTOSTENIBHOCTBIO U IIEIOCTHOCTBIO: «buonorusa», «@usnkay, «Xumus»
o0ecrneynBaroIuX MOJrOTOBKY KBIM(UIMPOBAHHBIX CIELUAINCTOB CPEAHEro 3BEHa IO
cnenuanbHocT 44.02.01 JomxkonsHoe 06pa3oBaHue.

W3yuenne wMaTepuana Mo BCEM TeMaM 3aKpeIUIsIeTCsl MPOBEACHUEM MPAKTUYECKUX
3aHsaTHi. W3nmojkeHne yueOHOro marepuana MPOBOAUTCA C NMPUMEHEHHEM TEXHHYECKUX
CPEACTB U ayJUOBHU3YaJIbHBIX CpPEACTB OOy4YEHMs: KJIACCHAs JJOCKa, HOYTOYK, CIai1oBBIN
MIPOEKTOP, CJIAiI0BbIE IPE3ECHTAIIUHU 10 TeMaM, TIaKaThl, BUICO(UITBEMBI.

Pabouasa  npoepamma  yuebmou  Ooucyunauner  OV/.10  Ecmecmeo3uanue
npedycmampusaem peaiu3ayuro 0CHO8HbIX Hanpaeienuti Paboueil npozpammvl 60cnumanus
cmyoenmoe ITIOY «BIIK» no cneyuanvnocmu 44.02.01 J[lowkonvnoe obpazosanue
nOCPeOCmeoM BKIIOUEeHUs 6 CoOepicaHue OUCYUNIUHBL U MeMOOUKy HNpenooasanus
PA3HO00OPA3HBIX hopM opeaHu3ayuu OesimelbHOCMU CMYO0eHmos8, Memooo8 U Npuemos
00yuenus, HanpasleHHblX HA TUYHOCMHOEe pa3eumue, Coyuanru3ayuio u npogpeccuonaivroe
cmanosnenue 00yuaruuxcs.

B paGouyro mporpammy BKIIIOUYEHO COJIEp)KaHHE, HApaBIeHHOE Ha (HOPMUPOBAHHE Y
CTYJACHTOB KOMIETEHIMI, HEOOXOAMMBIX JUIs KadeCTBEHHOI'O OCBOCHMS MPOTPaMMBI
MOJITOTOBKH CIEIHATMCTOB CPETHETO 3BeHA CIIEUAIBHOCTH «/lomKompHOE 00pa3oBaHHEe»



OBIIAS XAPAKTEPUCTHKA YUYEBHOMU JUCHUIIINHBI
«ECTECTBO3HAHUE)»

EctecTBO3HaHME BKIIIOUAET MHOXECTBO E€CTECTBEHHOHAYUHBIX OTpaciel, U3
KOTOPBIX HanOoJiee BAKHBIMH SIBISIOTCS (pu3uka, xumusi u Ouonorus. OHO OXBaThIBACT
HIMPOKUHN CIIEKTP BOIIPOCOB O Pa3HOOOPA3HBIX CBOMCTBaX OOBEKTOB MPHUPOABI, KOTOpHIE
MO’KHO pacCMaTpUBATh KaK €IMHOE LIEJIOE.

EctecTBeHHOHayuyHbIE 3HaAHMS, OCHOBAHHbIE HAa HHUX TEXHOJIOTUH, (DOPMHUPYIOT
HOBBI 00pa3 ku3HU. BBICOKOOOpPA30BaHHBIM YEIOBEK HE MOXKET AMCTAHIIMPOBATHCS OT
byHIaMeHTaIbHBIX 3HAHUI 00 OKpYXalolleM MUpPE, He PUCKYS 0Ka3aThCsl OECIIOMOIIHBIM B
npodecCHOHAIBHON AedaTenbHOCTH. JIF000e MepCcreKTHBHOE HAIPaBICHHE NESATEIBLHOCTH
YyelloBeKa NpSIMO MM KOCBEHHO CBSI3aHO C HOBOM MaTepuaibHOW ©a30d M HOBBIMU
TEXHOJIOTUSIMU, U 3HAHHUE UX €CTECTBEHHOHAYYHOM CYIIIHOCTH — 3aKOH yCIeXa.

EctectBo3HaHne — HeoThemiiIeMasi COCTABISIONIAS  KYJIbTYpBL:  OMpEIeIiss
MHUPOBO33PEHUE YENIOBEKA, OHO NMPOHUKAET U B TYMaHUTAPHYIO cdepy, U B 0OLIECTBEHHYIO
KU3Hb. PalMoHaNbHBIN €CTEeCTBEHHOHAYUYHBIH METOJ, ChOPMHUPOBABIIMNCA B paMKax
€CTeCTBEHHBIX HayK, 00pa3yeT eCTECTBEHHOHAay4YyHYI0 KapTHHY MHpa, HEeKoe oOpa3Ho-
dunocodckroe 06001IeHNE HAYIHBIX 3HAHHH.

buonorus — coctaBHas 4acTh €CTECTBO3HAHUSA. JTO Hayka o *kHUBOH mpupojae. OHa
M3y4aeT PacTUTEIbHBIN, )KUBOTHBIM MUp U YEIIOBEKA, UCIOIb3Ys KAK COOCTBEHHBIE METOJIbI,
TaK ¥ METOJbI IPYTrUX HAYK, B YACTHOCTH (PU3HKU, XMMHUH M MATEMaTHUKH: HAOJIOICHUS,
SKCIIEPUMEHTHI, HUCCIIEJJOBAaHMSI C TOMOMIbIO CBETOBOTO U AJIEKTPOHHOIO MHKPOCKOIA,
00paboOTKy CTaTHCTHYECKUX JaHHBIX METOJIaMH MAaTEMaTHYEeCKOW CTATUCTUKA U p.
buonorus BeIABISAET 3aKOHOMEPHOCTH, MPUCYIIUE )KU3HU BO BCEX €€ MPOSIBICHUSX, B TOM
Yrcie 0OMEH BEIIECTB, POCT, pa3MHOKEHHE, HACTIEICTBEHHOCTh, H3MEHUYNBOCTb, YBOJIOIHIO
u J1p.

OCHOBY €CTECTBO3HAHHUS MPEACTABIACT (pU3MKa — HayKa O MPHUPOJE, W3ydaromias
HaubOojee BaKHbIC SBJICHHS, 3aKOHBI M CBOWCTBA MaTepuailbHOro Mupa. B Qusuke
YCTaHABIIMBAIOTCS YHUBEPCAIbHBIE 3aKOHBI, CIIPABEUIMBOCTh KOTOPBIX MOATBEPIKIAETCS HE
TOJIBKO B 3€MHBIX YCJIOBHUSIX U B OKOJIO3€MHBIX IIPOCTPAHCTBAX, HO U BO Bcel Beenennoii. B
STOM 3aKJIIOYAeTCs OJMH W3 CYIIECTBEHHBIX MPHU3HAKOB (PU3UKU Kak (pyHIaMEHTaIbHOMN
Hayku. Du3nKa 3aHUMaeT 0co00e MECTO Cpeld €CTECTBEHHBIX HAyK, MOATOMY €€ MPUHSITO
CUMTaTh JIUAEPOM €CTECTBO3HAHHUSA. OTOT pas3fen SBISETCS CUCTEMOOOpA3yIOUIUM s
JIPYTHUX pa3/iesoB yueOHOW AUCIMILTUHBI, TTOCKOJIbKY (PU3MYECKUE 3aKOHBI JIXKAT B OCHOBE
COJIepXaHusl KypCOB XUMHUH ¥ OUOJIOTHH.

EcrecTBO3HAaHME Kak HayKa O SIBJICHUSAX U 3aKOHAX MPHUPOIbI BKIIOYAET TAKKE OJIHY
U3 BOXXHEHIINX OTpaciIel — XUMHUIO.

XUMHSIT — HayKa O BEIEeCTBAX, MX COCTAaBE, CTPOCHUH, CBOWCTBAaX, MPOLECCaX
MIPEBPAICHHS, UCTIOIb30BAHUM 3aKOHOB XMMHH B TIPAKTUUYECKOW ACSATENBHOCTU JIOJCH, B
CO3JJaHUU HOBBIX MAaTE€pPHUAJIOB.

[Ipn wu3ydenum ydeOHOTO Marepuana MO XUMHU U OWOJIOTHH aKIEHTUPYETCS
BHUMaHHE OOYYalOIMUXCS Ha JKU3HEHHO BAXKHBIX OOBEKTaX MPUPOIBI M OpraHH3Me
yenoBeka. J1o ruapocdepa, armocdepa u ouochepa, KOTOphIE pacCMATPUBAIOTCA C TOYKH
3pEHHs] XUMUYECKHX COCTABOB M CBOMCTB, UX 3HAUCHMS JJISl )KU3HENEATEIbHOCTH JIIOJEH,
3TO CO/EpKaHME, OCBEIIAIOIIEe POJb BAXKHEHIINX XMMHUYECKHUX 3JIEMEHTOB B OpraHH3Me
YeII0BEeKa, BOMPOCHI OXPaHBI 3J0POBbs, MPOPUIAKTUKH 3a00JI€BAaHUI U BPEIHBIX MPUBBIUCK,
MOCIIEACTBUM U3MEHEHHUS CpeJibl OOMTAaHUS YeJIOBEKa /I YeJIOBEUECKON [IUBUITN3AIIH.

3aMeTHOE MECTO B COACpX)aHUHM Y4eOHON JUCHUIIMHBI 3aHUMAaeT Y4eOHBIN
MaTepuai, He TOJIbKO (OPMUPYIONIUN €CTECTBEHHOHAYYHYIO KapTUHY MHpA y CTYJCHTOB,
HO M PaCKpBIBAIOLIMNA MPAaKTUUYECKOE 3HAUEHHWE E€CTECTBEHHOHAYYHBIX 3HAHUM BO BCEX
cdepax )KU3HU COBPEMEHHOI0 00IIECTBa, B TOM YUCIIE B TyMaHUTapHOH cdepe.

B muenom yueOnas mucuurminHa «EcTecTBO3HaHWE», B COJIEPKAHUU KOTOPOU



BEyIIUM KOMIIOHEHTOM SIBJIIFOTCSl HAy4yHbIE€ 3HAHUS W HAy4dHbIE METOJbl IO3HAHMS,
MO3BOJIsIET chOpPMUPOBATH y OOYHAIOUIMXCS LEIOCTHYIO E€CTECTBEHHOHAYYHYIO KAapTHHY
MUpa, MOpPOOYAUTh Yy HUX HMOLMOHAIBHO-IIEHHOCTHOE OTHOILIECHHE K H3y4aeMOMY
MaTepuanty, TOTOBHOCTh K BBIOOPY JCWCTBUN OIPEICICHHOW HAIMPaBICHHOCTH, YMEHUE
KPUTUYECKH OLIEHUBATh CBOM U UY)KHE JEUCTBUS U MOCTYIKH.

Nzydyenne oOmeoOpa3oBarenbHO y4eOHONH IUCHUIUIMHBI «ECTecTBO3HAHME)»
3aBepIIIaeTcs MoJIBeIeHUEM UTOroB B (hopme nuddhepeHIIMpOBaHHOTO 3a4eTa.

B ycnoBusix HeOnaronpusTHONH CaHUTAPHO-3MUACMUOIOTHYECKON CUTyalluu U (WIIN)
BBE/ICHHBIX OIpaHMYeHUN Ha nocemeHne Komlemxa mnporpamMma peanusyercs C
UCTIOJIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJOTMA U  3IEKTPOHHOTO
o6yuenus (manee — JIOT u D0).

IIpu peanmzanuu nporpammel ¢ ucnoibzoBanueM JIOT u 30 mnpenonasateins
oOecrieunBaeT  JOCTynl K  HMHGOPMALMOHHBIM  CcHCTeMaM M HMH(OPMAaIMOHHO-
TEJICKOMMYHUKAIIMOHHBIM CETSIM.

[lepeuenp oO0mIENOCTYNHBIX (eAepaIbHBIX W HMHBIX 00pa30BaTENbHBIX OHJIANWH-
pecypcoB  Juisl  JUCTAaHLIMOHHOTO OOYy4Y€HHs, PEKOMEHJOBAaHHbIX MUHUCTEPCTBOM
npocseienus: Poccuiickoit ®enepannu a1t peannzauuu nporpamm CII1O:

— Google Classroom https://classroom.google.com/ (co3manue, pacupocTpaHeHUue U
OLICHKA 33JaHUl 0e30yMaXKHbIM CIIOCOOOM);

— Googleforme https://www.google.ru/forms/about/  (onnaitH-uHCTpYMEHT IS
co3nanust popm oOpaTHOI CBSI3U, OHIAWH-TECTUPOBAHUI U OIPOCOB);

— Online Test Pad https://onlinetestpad.com (kOHCTPYKTOpP 0Opa30BaTEIbHBIX
OHJIAMH-TECTOB);

— Oo0pa3oBarenbHbIe pecypchl AkanemMuu Bopaackumic Poccus:
https://worldskillsacademy.ru/#/programs;
— ®enepanbHbIN LIEHTP JIEKTPOHHBIX 0o0pa3oBaTeIbHbIX

pecypcos http://fcior.edu.ru;

— Tlnomaaka O6pazoBatenbHoro neHrpa «Cupuycey https://edu.sirius.online;

— IInardopma «udposoit komtemx» https://e-learning.tspk-mo.ru/mek/;

— Ilopran JUCTAaHIIMOHHOTO o0yueHHs. WHTepakTuBHBIE
Kypch! https://do2.rcokoit.ru;

— OopasoBarenbHas wiathopma «FOpaiit» https://urait.ru/news/1064;

— CIIO B OBC 3nanuym https://new.znanium.com/collections/basic;

— ®enepanbHblid UHCTUTYT pa3BUTHUSA o0pa3oBaHUs
https:/firo.ranepa.ru/obrazovanie/fgos/184-obrazovatelniye-programmi-doshkolnogo-
obrazovaniya

— uHbIe MHTepHeT-pecypcbl: DenepanbHblii moptan «Poccuiickoe oOpa3oBaHue»,
ConuanpHas ceTb paOoTHHKOB oOpasoBanus «Hamra ceth», Komu pecnyOJMKaHCKHUI
UHCTUTYT pa3BUTHUs 0Opa3zoBaHus, caliT M3aarenscTBa «lIpocemmenuey, Ob6pa3zoBaTeabHbIHN
nopran HWupoypok, BupryanpHblii MeTOoaudeckuil KaOMHET OTAeNa METOAMYECKOTo
COIIPOBOKICHUS JOUIKOIbHOTO oOpazoBanust MKY «Bopkyrunckuit Jlom VYuurens» ,
OTKpBITHIN MH(OPMALIMOHHO-00pa30BaTeNbHbIM MOpTan MpodeccCHOHATBbHON MOIIEPKKU
COLMOJMHIBUCTHYECKON ananTanuu AomkoidbHUKOB «IIOJIMCA/l», OO6pa3oBarenbHbIi
WHTEpHET pecypc «be3omacHbli MHUp JAETCTBA: JOPOXKHBIE HCTOpUN», OOpa3zoBaTeIbHBIN
uHTepHeT pecypc «lIpoekTopus st camblx MaleHbkUX», JKypHan «CoBpeMeHHOe
JIOIIKOJIbHOE oOpa3zoBanue. Teopus u mpakTuka», JlomkoasHoe oOpa3zoBanue oT RIN.RU ,
['azera «JlomkonbHOoe oOpa3oBanue» M3garensctBo noma  «llepBoe  ceHTAOps»
http://dob.1september.ru,, Pactum nereii. HaBuratop mnsi cOBpEeMEHHBIX  poaUTeENei
https://pactumnereit.pd, COEPA co3Be3nue TOMMUCHBIX W3MAHUK JUISL  JIOMIKOJIBHOTO
obpaszoBanus https://www.sfera-podpiska.ru/magazines/upravieniedou, M3marensckuii gom
«Bocnuranue nomkosnbHuKay https://dovosp.ru/j_dv u npyrue.
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B mepuwon HeOmaronmpusaTHONW CAaHUTAPHO-IIHACMHOIOTHYECKOW CHUTyallmu W (WJIH)
BBEJICHHBIX OrpaHMueHuil Ha mnocenieHne Kosulemka TeKylmMii KOHTPOJIb 3HAHUH,
MPOMEXKYTOUHAS aTTeCTAIUs CTYAECHTOB MPOBOAUTCS ¢ ucnonb3oBanuem JOT u 30.

MECTO YUYEBHOMH JUCHUIIJIMHBLI B YYEFHOM ILVIAHE

VYuebnas pucuumuimHa «EcTecTBO3HaHME» SBISETCS YYEOHBIM MIPEAMETOM 10
BBIOOpY M3 00s3arenbHON npeameTHo obnactu «EcrectBennbie Hayku» PI'OC cpemnero
o011ero 0opa3oBaHus.

VYyeOHasi AUCUMILTMHA U3y4daeTcsl B 00I1e00pa3oBaTeIbHOM LUKIIE y4eOHOro IUiaHa
cnenmansHocT  44.02.01 [lomkonpHOEe oOpa3oBaHuMe Ha 0a3e OCHOBHOTO OOIIEro
00pa3oBaHus C MMOJIYYEHHUEM CPETHEro 00I1Iero 06pa3oBaHusl.

Peanmzamust  paboueld  mporpammbl  «EcTecTBO3HaHUE» paccuuraHa Ha
MaKCUMaJIbHYIO Harpy3ky - 193 4acoB, B TOM umcle: 0O0s3aTENbHYIO ayJIUTOPHYIO
y4eOHYyI0 Harpy3ky oOyuaromuxcsi - 135 4YacoB; BHEayIUTOPHYIO (CaMOCTOSITEIBHYIO)
paboty oOy4aromuxcs - 58 yaca.



PE3YJbTATHI OCBOEHUSA YYEBHOM JUCIUILIUHBI

OcBoenne conmepkaHus ydeOHoOW aucuuiuinHbl  «EcTecTBo3HaHWE» obecrnednBacT
JOCTHKEHHUE CTYJIEHTAMU CIIEAYIOIIUX Pe3y1bTAaTOB

®  JIUYHOCHIHBIX:

-  YCTOHYMBBII MHTEpEC K HCTOPUU M JOCTHXKEHHSIM B OOJACTH €CTECTBEHHBIX HayK,
YYBCTBO TOPJIOCTH 32 POCCUNCKHE €CTECTBEHHbIC HAYKH;

- TOTOBHOCTH K NPOJODKEHHIO 00pa30BaHuUs, MOBBIIICHUIO KBATU(UKAIUU B U30paHHON
npoecCHOHANBHOM AESITeTbHOCTH C HCIOJIb30BAaHMEM 3HAHWN B O0OJACTH €CTECTBEHHBIX
Hayk,

- 00BEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIMII B OOJACTH €CTECTBEHHBIX HAYK
JUIA 4YeJlOBeKa M OOIIeCTBa, yYMEHHE HCIOIb30BaTh TEXHOJIOTUYECKUE JIOCTUKCHUS B
obnactu (pU3MKU, XUMHUHU, OMOJOTHH JUIsI TIOBBIIEHHUS COOCTBEHHOTO HHTEJUIEKTYalIbHOIO
pa3BUTHS B BEIOPaHHO PO eCCHOHATBHOMN eI TETbHOCTH;

- yMEHHE MPOAHATU3UPOBATH TEXHOTEHHBIC IOCIEACTBUS UIA OKpYKalolleld Ccpelbl,
OBITOBOW M IPOU3BOJCTBEHHOM /1€ATEILHOCTH YEJIOBEKA;

-~ TOTOBHOCTb CaMOCTOSITENIbHO TOOBIBATh HOBBIE IS Ce€0sl €CTECTBEHHOHAYYHbIC 3HAHUS
C MCIOJIb30BAaHUEM JUISl 3TOTO IOCTYIHBIX UICTOYHUKOB UH(OpMAaLIHH;

- yMEHHE YIPaBIATH CBOEH MO3HABATENIbHOHN AEATEIbHOCTHIO, MPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEIICKTYaJIbHOTO PA3BUTHUS;

- yMEHHE BBICTPaUBAaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJE MO PEIICHUIO
0o0IIMX 3a7a4 B 00JIACTU €CTCCTBO3HAHMS;

® memanpeomemHovix:

- OBJIaJICHUE YMEHUSMHU M HABBIKAMH Pa3JIMYHBIX BUJOB IMO3HABATEIHHOU JESITEIbHOCTU
JUISL U3YyYEHMSI Pa3HBIX CTOPOH OKPYXAIOLIEr0 €CTECTBEHHOIO MUPA;

- TNpPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (HAONIOJCHHUS, HAYYHOTO SKCIIEPUMEHTA)
JUISL U3YYEHMsI Pa3IMYHbIX CTOPOH €CTECTBEHHOHAyYHOH KapTHHBI MHpa, ¢ KOTOPBIMH
BO3HUKAET HEOOXOUMOCTh CTAJIKUBATHCS B MPOPECCUOHAIBHOM cdepe;

- yYMEHME OIpeNessaTh LeNM U 3aJaud JAESITEeIbHOCTH, BBIOMpATh CpelICTBA JUIsI UX
JOCTHKEHUS Ha TIPAKTHUKE;

- YMEHHE HCINOJIb30BaTh Pa3IMYHblE MCTOYHHKHU JUIsl MOJYyYEHHUS €CTECTBEHHOHAYYHOM
UHGOpPMALlUU U OLIEHUBATh €€ JOCTOBEPHOCTb JJIS JOCTHXKEHMS IOCTABJICHHBIX Lieled U
3a/1ay;

®  npeomMemHubvIX:

- c(OpMHPOBAHHOCTh MPEACTABIECHUIN O IIEJIOCTHOW COBPEMEHHOM €CTeCTBEHHOHAaYyYHOU
KapTUHE MUpA, TNPUPOAE Kak €IAMHON LENOCTHOW CHCTEME, B3aUMOCBSI3U YEJIOBEKa,
IPUPOBI M 00IIIeCTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax BeenenHoi;

- BJQJICHHE 3HAHUSMHU O HauOosee BaKHBIX OTKPBITHSX M JOCTH)KEHUSX B oOnactu
€CTEeCTBO3HAHMUS, MOBJIMABIIMX HAa 3BOJIIOLUIO MPEJICTABICHUNA O MPHUPOJE, HAa pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

- cOpMHUPOBAHHOCTh YMEHHSI IPUMEHATh €CTECTBEHHOHAYUHBIE 3HAHUS I O0BSICHEHUS
OKPY)KaIOIMX  SIBJICHWUH,  COXPAaHEHWsI  3JI0pOBbs,  oOecrmeueHuss  OE30MacHOCTH
KHU3HEEATEIbHOCTH,  OEpeXHOr0  OTHOIIEHWS K  HpPUpOZE,  PaLMOHAIBHOTO
MPUPOIONOIB30BaHUS, a TAK)KE BBIMIOJIHEHHSI POJIM TPAMOTHOTO OTpeOuTeNs;

- cOpMHUPOBAHHOCTh TMPEJICTABICHUH O HAyYHOM METO/€ IO3HAHUS TPHUPOABI U
CpeICTBAaX M3y4eHUS MeraMmmpa, MakpoMupa ¥ MHKPOMHpA; BJIaJ€HUE MpHEMaMU
€CTeCTBEHHOHAYYHbIX HaOJIO/IEHUI, OIBITOB, HCCIEAOBAHUI M OLIEHKU JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yIbTaTOB;

- BJIaJICHHE TNOHATUIHBIM alnaparoM €CTECTBEHHBIX HayK, MO3BOJISIOIIMM I03HABATh
MHUp, y4acTBOBaTb B JUCKYCCHUSIX IO €CTECTBEHHOHAyYHBIM BOIPOCaM, HCIIOJIb30BATh
pa3In4YHble UCTOUYHUKU MH(POPMALUHU A HNOATOTOBKU COOCTBEHHBIX pabOT, KPUTHUYECKH



OTHOCHUTBCS K coobmieHussM CMU, coneprkamuM HayqHYy0 HHPOPMAIIHIO;

- c(hOopMHUPOBAHHOCTh YMEHHI MTOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JIJIsI
KQXKIOr0 4YelloBEKa HE3aBHUCHUMO OT €ro mnpodecCHOHaIbHOW NeSTENbHOCTH, pa3inyaTh
(haKThI ¥ OLIEHKH, CPABHUBATH OIICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OIICHOK
Y CBSI3b KPUTEPHUEB C OMPEICIICHHON CUCTEMOM [IEHHOCTEH.

B COOTBETCTBUH C MOJIOKEHUSIMU Konnenuuu npenoaaBaHus
001eo0pa3oBaTeIbHBIX JUCHHUIUVIMH € Y4eTOM NpPodecCHMOHAJbHON HANPABJEHHOCTH
NnporpaMm cpeaHero mnpogeccHOHAILHOT0O 00pa30BaHuUs, peaau3dyeMbIX Ha 0a3e
OCHOBHOIo o0miero ooOpasoBanusi (pacnopsikenune MunHnpocBemenuss Poccuu ot
30.04.2021 NeP-98) meromuka u texnosorus npenogaBanuss OY /.10 EcrectBo3Hanue
OCYIIECTBIISIETCA C ydeToM mpodeccHOHaIbHOW HampaBieHHocTH mporpammbl [ITICC3
cnenuansHoctn 44.02.01 [JomkonpHOe oOpa3oBanue. B pabouyio mporpamMmmy y4deOHOMN
JUCIUILIMHBI BKJIIOYEHO COJIEp)KaHHE, CIIOCOOCTBYIOIIEE OCBOCHHUIO CIEAYIOIIUX OOLIUX U
npodeccuonanbHbix komnereniuii (OK 1, 5, 6, 10; I1K 2.2, 3.2, 5.4-5.5):

OK 1. Ilonumamv cywHOCMb U COYUANBHYIO 3HAYUMOCHMb Cc8oell  Oyoyujel
npogheccuu, nposa6aAMy K Hell YCMOUYUBblL UHmMepec.

OK 5. Hcnonvzosamv un@opmMayuoHHO-KOMMYHUKAYUOHHbIE MEXHON02UU Ol
COBEPULEHCNBOBAHUS NPOPDECCUOHATILHOU 0esIMENbHOCHU.

OK 6. Pabomamu 6 xonnekmuge u komanoe, 83aumo0eticmeosams ¢ pyKo8oOCHEOM,
KOJLIe2aMu U COYUANbHbIMU NAPMHEPAMU.

OK 10. Ocywecmenamv npoguiakmuxy mpagmamusma, 00ecneyueams OXpauy
HCUZHU U 300P0BbS Oemell.

1IIK 2.2. Opeanuzosvieams pasiuyHvle uepbl ¢ 0embMiu PAHHE20 U OOUIKOTbHO20
6o3pacma.

1IK 3.2. [Iposooums 3anamus ¢ 0emovMu OOUKOILHO20 803PACMA.

1IK 5.4. Ogopmname nedacoeuueckue pazpabomku 6 gude omuemos, peghepamos,
8bICMYNIEHULL.

IIK 5.5. Yuacmeosamv 6 uccne0o6amenvCkol U NPOEeKMHOU OesimelbHOCMU 8
0b1acmu OOUKONbHO20 00PA308aHUSL.



COJIEP’KAHME YYEBHOW JUCLHUILJIMHBI
PA3JAEJI 1 BUOJIOT'UA
Coaep:xanue pasgesa

1.buosiorusi — COBOKYIHOCTH HAYK O ’KHBOM IpUpo/e.

1.1. Kusas npupooa xax ob6vexm uzyyenus ouonocuu. Ilpu3Haku >KMBOM IPUPOIBI.
Mertompl HayYHOTO TIO3HAHUS B Ononornn. Briiaa poccuiickux ydeHbIX B pa3BuTHE OMOJIOTHH.

1.2. Vposnu opeanuzayuu scuznu. XapakTepuCTHKa YPOBHEH OpraHU3aIMU JKUBOU
MIPUPOBL.
Camocmoamenvnasa paboma
MeTo1bl HCcCIeTOBAaHUS )KUBOW TPUPOJIBI B OMOJIOTHH.

2.Knerka

2.1. OcHnosHble  nonodicenusi  Kiemouuou meopuu. Krnemka — cmpykmypHo-
@DyHKYUOHANbHASA (2]leMeHMAaPHAS) eOUHUYA HCUSHUL.

2.2. Cmpoenue knemxu. Ilpoxapuomul u 3yKapuomsl — HU3IIHE W BBICIIME KICTOYHBIC

opraau3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KIIETKH JYKapuoT. Kierounoe sipo.
OyHKIMS A1pa: XpaHEHUE, BOCIPOU3BEICHUE U Tepeaada HaclIeACTBEeHHON nHpopmanmu,
PETYIISIIHSI XUMUYICCKOW aKTUBHOCTH KJIeTKH. CTpyKTYypa v QYHKIIUHA XPOMOCOM.

2.3.  Buonocuueckoe 3HaueHue Xumuueckux d1emeHmosg. buonornyeckoe 3HaUCHUE
HEOPraHMYECKUX BEIIECTB B KJIETKE. YTIIeBOABI M JuUNUIbl B Kietke. CTpykTypa u
ouonornueckne  (yHkumu ~— O6enkoB.  CTpoeHHME  HYKJIEOTHUIOB U CTPYKTypa
nonunykieotuaubix uene JJHK u PHK, ATO.

2.4. Bupycet u 6axmepuoghacu. HexneTouyHoe CTpOCHHE, XU3HECHHBIA IUKI H €ro
3aBHCHUMOCTh OT KIJIETOYHBIX (opM KHU3HU. Bupycel — B030yauTenu HHQPEKINOHHBIX
3aboneBanuil. Bupyc ummynoxeduiura uenoBeka (BUY). docTuaxenusi poccuiickux
Y4YeHBIX B 00J1aCTH HMMYHOJIOTHH.

Ilpakmuueckue 3anamusn

CpaBHUTENbHAS XapaKTEPUCTHKA CTPOCHHUSI KJIIETOK PaCTEHUI U )KUBOTHBIX.

Opranuveckue BemEeCTBa KICTKU

Ctpoenue u GyHKINH HYKJIEHHOBBIX KHUCIOT U AT®

Perennie nuTOMOrNYECKUX 3a/1a4

CpaBHUTENBHAS XapaKTEPUCTHKA TIPOKAPHOT, SYKAPHOT M BUPYCOB

Camocmoamenvnasn paboma

HcTopust u3yueHus KICTKH.

Posb BoAbI Kak pacTBOPUTEINS U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH CpeJlbl OpTraHH3MOB.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

IMpopunakruka BUU-undexknuu B Poccniickoin @eaepanmu.

3.0pranusm

3.1. Opeanuszm — edunoe yenoe.

3.2. Obmen sewgecms u snepeuu. OOMEH BEIIECTBOM U DHEPTHEH C OKpyXkarolle cpemaoi
KaK HEOOXO/IMMOE YCIIOBHE CYIECTBOBAHMUS JKUBBIX CHCTEM.

3.3. Cnocodonocmv « camosocnpoussedenuio. [enenue xnemxu. CHOCOOHOCTh K
CaMOBOCITPOM3BEICHUIO — OJHA W3 OCHOBHBIX OCOOCHHOCTEW JKUBBIX OPTaHH3MOB.
Jlenenue KIETKM — OCHOBa pOCTa, Pa3BUTHSA U Pa3MHOXKEHHsI OpraHu3MoB. becmoroe
pasmHoxeHue. [1o10BoM Mporecc 1 moJI0BOE Pa3MHOKEHHUE.

3.4. Ilonwamue 06 uHOUBUOYATLHOM (OHMO2eHe3), IMOPUOHANbHOM (IMOpuocenes) u
HOCMIMOPUOHATLHOM pazeumuil. XapakTepuctuka AMOPUOHAIIEHOTO u
MOCTAMOPHOHAITBHOTO PAa3BUTHS OPTaHU3MOB.

3.5. Obwue npeocmasnenus o nacredcmeeHnocmu u usmeHuusocmu. | eHeTHUYECKas
TEPMHHOJIOTHS W CHUMBOJNHKA. PoJIb poccHiicKHX TeHeTMKOB B H3y4YeHUH 3aKOHOB
HacjenoBaHusi. HacrmejoBaHWe TIPU3HAKOB Yy  deloBeka. [lOJIOBBIE  XPOMOCOMBL.
CrerieHHOE ¢ TI0JIOM HacjenoBanue. HaciencrBeHHbIe 00IE3HN YeIoBeKa, UX MPUYMHBI U
npoHIaKTHKA.



3.6.] enemuueckue  3aKoHOMepHOCMU UBMEHYUBOCTIUL. Knaccudukanus bopm
U3MEHYMBOCTHU. BiinsiHue MyTareHOB Ha OpraHu3M YeIoBeKa.
3.7. IIpeomem, 3a0auu u memoowvi cenekyuu. I enemuueckue 3aKOHOMEPHOCU CeNeKYUU.
Yuenne H.M. BaBumoBa o meHTpax MHOrooOpasusi W MPOUCXOXKACHUSA KYJIbTYPHBIX
pacteHuil. PenieHne 3j1eMeHTapHbIX TEHETUYECKHUX 3aa4.
Ilpakmuueckue 3anamus
DopMBI pa3MHOXKEHHUS OPraHU3MOB. [[eneHne KIETKHA 3yKapuoT
CpaBHHTEIBHAS XapaKTEPHUCTHKA 3apPOIBIIICH YeTOBEKA U KUBOTHBIX
3aKOHOMEPHOCTH HACJIEI0BaHUSI.
Pemenue renernueckux 3aaad.
Camocmoamenvnasa paboma
MHoroo0pa3ue opraHu3MoB.
Omog0TBOpEeHHE, €ro OUOIOrHUecKOoe 3HAaUCHHUE.
NuauBuayalbHOE pa3BUTHE YEJIOBEKA U €r0 BO3MOXKHBIE HAPYIICHHUS.
CoBpeMeHHbIE NPECTABICHUS O T€HE U TEHOME.
Bnusinue MyTareHoB Ha OpraHU3M YeJIOBEKa.
buotexHonorus, ee JOCTHKEHHSI, EPCIEKTHBBI Pa3BUTHSI.
4.Bun
4.1. Deontoyuonnas  meopus U ee  poib 8  opmuposaHuu - COBPEeMEeHHOU
ecmecmeeHHOHAayYHoU KapmuHul mupa. Bua, ero kpurepuu. Ilonynsnus kak cTpyKTypHas
eauHuna Buaa U sBomonun. Cunrernyeckas teopus 3Bomoruu (CTI). JIBuxKyiue CHIIbI
3BOJIIONNHU B cooTBeTcTBUH ¢ CTD.
4.2. Pezynomamoi 36oar0oyuu. CoxpaHneHHe MHOT00Opa3usi BUIOB KaK OCHOBA YCTOHYMBOTO
pa3Butus Ouocdepsl. [lpuumHbl BBIMHUpaHHS BUIOB. buomornyeckuil mporpecc u
OHOJIOTHYECKH perpecc
4.3. I'unomesvi npoucxodcoenus dcusHu. YCIOKHEHHE XKUBBIX OPTaHU3MOB Ha 3emiie B
mpouecce 9SBomoIMU. JlokazaTenbcTBa  pOJCTBA YENOBEKA C  MJICKOMHUTAIOIIUMU
KHUBOTHBIMH. DKOJOTHYecKHe (DaKTOPhl AHTPOIOTEHE3a: YCIOXKHEHUE IONMYIISIIHOHHOMN
CTPYKTYpbI BUJa, U3TOTOBIIEHUE OPYAUN TPYJla, IEPEXO OT PACTUTENHHOIO K CMEILIAHHOMY
TUTy THUTAaHWS, WCIONb30BaHHe OrHs. [losiBlIeHHEe MBICTUTEIBHOW NEATEeIbHOCTH U
YIBHOpa3ienpHO peun. IIponcxoxieHne 4enoBedeckux pac.
Camocmoamenvnasn paboma
buonoruueckuit mporpecc 1 6MONIOTUYECKHA perpecc.
AHTpOIIOT€HE3 U €ro 3aKOHOMEPHOCTH.
5. JKocucreMbl
5.1. Ilpeomem u 3aoauu sxonocuu. YueHue o0 3KOJOTMYECKUX (pakTopax, ydyeHHe O
cooOl1iecTBax OpraHu3MoB, yueHue o ouocdepe.
5.2.  DOkonoeuueckue gpakmopwi. OCOOEHHOCTH BO3JCHCTBUS HKOJOTHYECKUX (PAKTOPOB.
Okonoruyeckass xapakrepuctuka Buja. [loHstue 00 skomornyeckux cucremax. lLlemu
NUTaHUs, TPO(YUIECKHE YPOBHHU.
5.3.  bBuocghepa — enobanvnas sxkocucmema. Yuenue B. 1. Bepnanckoro o d6uocdepe.
Pounb xuBbIX oprann3moB B 6uocepe. buomacca.
5.4.  bBuonocuueckuti  kpyeogopom. buoinoruueckuii  KpyroBopor (Ha  mpuMepe
KpyroBoporta yriepoaa). Tpanchopmariyst e€CTECTBEHHBIX SKOJIOTHYECKUX CUCTEM.
Camocmoamenvnaa paboma
buoreonenos kak 3xocucTema.
OcHOBHBIE HalpaBJIeHUS BO3JIEHCTBUA YeJoBeKa Ha Ouocdepy.
ATpOIEHO3BI.

PA3JIEJ 2 ®PU3UKA

Conep:xanue pasaena

1. MexaHuka

1.1. Bgeoenue. Mexanuuecxoe ogudxcenue. ®uznka — pyHaaMmeHTaabHas HayKa O IPUPOJIE.
Mexanuueckoe auwxkenune. Cucrema orcuera. Tpaexktopus asrkenus. I1yts. PaBHOMepHOe
npsMoiinHeiiHoe aBwkeHue. CKopocTh. PaBHOyCKOpeHHOE MpsIMOJMHEHHOE JBU)KEHUE.



Yckopenue.

1.2. 3akonuwi Hviomona. llepBbiii 3akoH HproroHa. Muepumsa. MHepuuanbHble CHCTEMBI
orcueta. Macca tena. Cuna. Bropoii 3akon Herotona. [IpuHimn He3aBUCUMOCTH JEHCTBUS
cun. PaBHognelictBytomas cuia. Llentp macc tena. Tperuit 3akon Herortona. Ilpumenenue
3aKk0oHOB HproTOHA.

1.3. 3axon macomenus. Cunvt msscecmu, ynpyeocmu. JIBI>KEHUE TeJ O] JEHCTBUEM CHIIbI
TsbkecTu. Bec tena. opmMysiel pacuera Beca Tena. 3akoH ['yka.

1.4. Cuna mpenus. JIBu>keHue Tena noj AeWCTBUEM CUIIbI TPEHUS.

1.5. Umnynvc. Peakmusroe 0sudicenue. CBOMCTBA UMITYJIbCA.

1.6. Mexanuueckas paboma. Mowmnocmes. Pabota cuibl. MomHocTh. PaboTa criibl TsHKeCTH.
Pabora cuibl ynpyrocru.

1.7. Kunemuueckas u nomenyuanvnas snepeuu. Kuaerndeckas sHeprus u padora.
[ToTeHumanbHas FHEPrus B rpaBUTALlMOHHOM MOJIE.

1.8. 3axon coxpanenus mexanuueckou sHepeuu

Ilpgxmuueckue 3anamus

Pewenne 3anad Ha TeMy «MeXaHUYECKOE ABUKECHUEY.

Pewenne 3anau Ha Temy «Btopoii 3akoH HeroToHay.

Pewenue 3anay Ha Temy «CHITBI TSDKECTH, YIPYTOCTH.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT Beca Teja.

Pewenue 3anay Ha Temy «/Miynbc. PeakTuBHOE IBUKEHUEY.

CocraBieHne KOHCIIEKTa 10 Iu1any. Pemenue 3a1au Ha TeMy «MexaHnuueckas paboTay.
Pemenue 3a1auy Ha TeMy «3aKOH COXpaHEHUsI MEXaHUUECKON SHEPTUM.
Camocmoamenvnan paboma

[Tpunuun otHocuTenbHocTH ["anues.

['paBuTaIMOHHOE TTOJIE.

Cyxoe TpeHue U ero BUJIbI.

3aKOH COXpaHEHMsI UMITYJIbCA.

PaboTa nepeMeHHOM CHJTBI.

YMEHbIIEHNE MEXaHUUECKON YHEPTUHA CUCTEMBI IO/ IEHCTBUEM CHJI TPEHMUS.

2. OcHOBBI MOJIEKYJISIPHOM (U3MKH U TEPMOANHAMUKH

2.1. Amomucmuyeckas meopus cmpoenus eewjecmgqa. HaOmrogeHWs W OMBITHI,
MOJITBEP K IAIOLIIE ATOMHO-MOJIEKYJISIPHOE CTPOEHUE BEIIECTBA.

2.2. Tennosoe Osuxcenue. Temnepamypa. bpoyHoBckoe aBWKeHHE. IneanbHblii ras.
Temnepatypa kak Mepa cpeiHel KHHETUYECKOW SHEPTUH YaCTHII.

2.3. Aepecamnule cocmosnus eeujecmea. CTpoeHHE Ta3000pa3HbIX, JKUAKUX, TBEPBIX TeIl.
2.4. Buympennsa snepeus. Ilepeviii 3akon mepmoounamuxy. PaboTa M Teroorjaya Kak
CIocoObl U3MEHEHUS! BHYTPEHHEHN SHEPruu.

2.5. Tennogvie mawunvr u ux npumernenue. lluxnmdeckne mnpouecchl. KITJ TeruioBbix
MaIlIHH.

Ilpgcmuueckue 3anamus

Pemenue 3anaq Ha Temy «TemnoBoe nBuxenue. TemmnepaTypay.

3anonHeHue TabauIbl [0 TeMe «ATrperaTHble COCTOSTHUS BEIIECTBAY.

N3yuenune naeanbHON TEMI0BOM MamnHbl KapHo.

Camocmoamenvnas paboma

Macchl 1 pazmMepbl MOJIEKYIL.

Kunkne kpucTamisl.

HeoOpaTuMocCTh TETIOBBIX MPOIIECCOB.

XosoauabHas MallvHa.

3. OCHOBBI J1eKTPOAMHAMUKH

3.1.  Onexmpuueckue  3apsaovl.  3aKOH — COXpaHeHUus  INEKMPUYECKO20  3apsod.
B3anmoneiictBue 3apsokeHHBIX Tenl.3akoH KynoHa. DIEeKTpoCTaTHYECKOe ToJie, €ro
OCHOBHBIE XapaKTEPUCTUKHU U CBSI3b MEXK1Y HUMH.



3.2.  Ilocmosmunwiii snekmpuueckuti mok. Cuna moxa. INEKTpUIeCKU TOK. CBsI3b CHIIBI
TOKa CO CKOpPOCTBHIO HAMpPaBICEHHOTO MABWXEHHUS 4YacTHI. CKOpPOCTh YIOPSAOYCHHOTO
JIBUKEHHSI 3JICKTPOHOB B IPOBOJHHUKE. YCJIOBUS, HEOOXOOUMBIE Jii CYLIECTBOBAHUS
AIIEKTPUIECKOTO TOKA.
3.3.  Hanpsowcenue, snekmpuueckoe conpomugienue. B3amMocBsi3b HANpPSLKEHUs U
TOKa: pe3ucTopbl. CONPOTHB/IEHHE H PE3UCTOPDI.
3.4. 3axon Oma ona yuacmka yenu. Bonb-amrepHasi XapakTepUCTUKA. 3HaYCHHE 3aKOHA
Owma.
3.5. Macnumnoe none u e2o ocHosHvle Xxapakmepucmuixu. B3auMoJeHCTBUE TOKOB.
JIvHMM MarHUTHOM MHAYKIMU. HanpssKeHHOCTh MATHUTHOTO TTOJIS.
3.6.  Jleiicmeue macHumno20 noas Ha NPOBOOHUK C MOKOM.
3.7.  3akxon Amnepa. dnekmpoosucamens.
3.8. Aenenue snexkmpomacnumnou unOykyuu. HampaBieHHe HWHIYKIIMOHHOTO TOKA.
[IpaBuno Jlenua. IlpaBmio npaBoit pyku. 3aKOH AJIEKTPOMATHUTHON MHAYKLUMH. SIBiIeHUE
camounaykiuu. C camonnaykunu. MTHIyKTUBHOCTB.
Ilpaxmuueckue 3anamusn
Pemenue 3anau Ha temy «llocrosiuubrit Tok. Cusa Tokay.
Pemenue 3ana4 Ha TeMy «MarHuTHOE IOJIE TOKa.
Camocmoamenvnas paboma
3apshKeHHBIE Tena. DIeKTpU3alus Tel.
[elicTBue Toka.
MarHuTHbI€ 10JIS B IPUPOJIE.
PabGoTa B MarHuTHOM MOJIE.
DHeprus MarHUTHOTO TOJISI.
4. KonebaHusi M BOJHBI
4.1. Ceoboomuvie konebanus. Ilepuoo, wacmoma u amniumyoa konredanuti. I'apMOHUYECKHE
KOJIeOaHusI.
4.2. Mexanuueckue 6011bl U ux uosl. Perenne 3anad Ha TeMy «MexaHUYeCKHE BOITHbBDY.
4.3. 38ykogvie 60Hbl. Yibmpazeykosvie 607HbL. YIBTPa3BYK U €ro HCIOJIb30BaHUE B
MEIWIIMHE U TEXHUKE.
4.4. Ceoboonvie anekmpomacnummusie koneovanus. KonedareabHbIi KOHTYD.
4.5. Dnexmpomacnumuvie 60anbl. InekmpomacHumuoe nojie. CKOPOCTb IEKTPOMAarHUTHBIX
BOJTH.
4.6. 3axonvl ompadicenusi u npenomienus ceéema. Pa3BUTHE TPEICTABICHUH O TMPHPOJE
CBeTa.
4.7. @opmyna monxou aun3el. Pemienue 3anad Ha Temy «DopMysia TOHKOU JIMH3BIY.
Camocmoamenvnasn paboma
KonebarenbHas cucrema.
CpaBHUTENbHAS XapaKTEPUCTHKA MPOAOIbHBIX U MOTIEPEUYHBIX BOJH.
BreIHyKIeHHBIC JIEKTPOMArHUTHBIC KOJIeOaHUsI.
Knaccudukanus 31eKTpoMarHuTHBIX BOJH.
AOGCOIOTHBIN MOKa3aTesb NPEIOMIICHHS CPEbI.
N300paxenne npeaMera B JIMH3E.
5. DJleMeHTbI KBAHTOBOI (PU3UKHU

5.1.Keanmosas ecunomesa Ilnanka.

5.2.@omoanexmpuueckuii 3¢pgpexm.

5.3.Moodenu cmpoenus amoma. Onvim Pe3epgopoa.

5.4.Cocmas u cmpoenue amomnozo s0pa.

5.5.Paouoaxmusrocms. PannoakTUBHBIE U3ITyUYEHHUS U UX BO3JICHCTBUE HA KUBBIC

OpPTaHHU3MBI.

Camocmoamenvnan paboma
SnepHas Mozenb atoma.



Teopust paOaKTHBHOTO pacraa.
6. BcesleHHas1 M ee IBOJTIOLMSA
6.1.Mooenv pacuupsrowetics Bcenennot.
6.2.Cospemennas gpuzuyeckas kKapmuna Mupa.
Camocmoamenvnan paboma
Monens 60IBIIOTO B3pHIBA.
PA3JIEJI 3. XUMUSA
1. O0mas u Heopranuyeckast XUuMHs
1.1. Bgeoenue. OcHo8Hble noHAmMUA U 3aKOHbL Xumuu. XUMHYECKash KapTUHA MHUpa Kak
COCTaBHas 4YacTb €CTECTBEHHOHAYYHOMH KapTUHBl Mupa. Ponb XUMHHM B KHU3HH
coBpeMeHHOro oOmiectBa. [IpuMeHeHHE  JOCTM)KCHHH  COBPEMEHHOW XUMHH B
rymMaHuTapHon cdepe nearenpHocTH obOmectBa. [Ipenmer xumuu. BemectBo. ATtowm.
Mounekyna. XuUMHUYECKHIA 3JIEMEHT U (OPMBI €ro CymecTBOBaHUS. [IpOCThIe U CIIOKHBIC
BEIIECTBA.
1.2. I[lepuoouueckuii  3akon u Ilepuoouueckas cucmema XUMUYECKUX DIIEMEHMO8
.U Menoeneesa. Ortkpeitue Ilepuoanueckoro 3akona. llepuoanueckass cuctema
xumuuyeckux sneMeHTtoB J[.M.MenneneeBa. 3nauenue Ilepumoamveckoro 3akoHa u
Ilepuonnueckon cucTeMbl XMMUYECKUX dIeMeHTOB [[.1.MenaeneeBa niis pa3BUTHSA HAyKU U
MOHUMAaHUS XUMHYECKON KapTUHBI MHpA.
1.3. Cmpoenue sewecmea. KoBanieHTHast CBSI3b: HeMOJsApHast W mossgpHas. MloHHas cBA3b.
Karuons! u annonsl. Metannuueckas cBa3b. Bogopoanas cBsi3b.
1.4. Booa. Pacmeopui. Boga B mpupoae, ObITY, TEXHUKE M Ha MPou3BoAcTBe. Dusnyeckue u
XUMHUYECKHE CBOMCTBA BOJIbI. ONpecHEHNE BOBI.
1.5. Heopeanuueckue coeounenusi. OKCUABI, KUCIOTHI, OCHOBaHUS, KUCIOTHI, conu. Cpena
BOJHBIX PACTBOPOB COJIEH.
15.1. Memannvi. Hememannol. O0mue Gpuznueckne 1 XAMUYECKUE CBOWCTBA METAIIJIOB.
OOmiass XxapakTepucTUKa TJaBHBIX TMOJATPYNI HEMETAUIOB Ha TPUMEPE TaJIOreHOB.
BzaumopeiicTBie MeTatioB ¢ pacCTBOPAMU KUCIIOT U COJeH
Camocmoamenvnas paboma
ArperatHbie COCTOSIHHSI BOJIBI M €€ TEPEX0/Ibl U3 OJIHOTO arperaTHOro COCTOSTHUS B JIPYTOe€.
Baxwueilimye coequHeHHs] METANIOB U HEMETAUIOB B TPUPOJE U  XO3SMCTBEHHOMN
JIESITEIbBHOCTH YEJIOBEKA.
2. Opranuyeckasi XuMus
2.1. Opeanuueckue coedunenusi. OCHOBHbIE NOJIOJNCEHUS MEOPUU CIMPOEHUS OP2AHULECKUX
coeduneHuti. MHOTOOOpa3ue oprannyeckux coeanHeHui. [lonsarue nzomepun.
2.2. Venesooopoowi. Kucnopoocooepacawue opeanuueckue eewjecmeéa. llpenenbHble U
HEenpeJeNbHbIe yriaeBoJopoabl. Peakuusa mnomumepusanuu. [IpupoaHble HUCTOYHHKHU
yriaeBogopoaoB.  Kucnopoaconepxamue opraHuyeckue BeuiectBa. lIpencraBurenu
KHCTIOPOJICO/ICPXKALIIUX OPTaHUYECKUX COCTUHEHHI: METHJIOBBIM M ATHIIOBBIA CIHPTHI,
TJIMLIEPUH, YKCYCHAs KUCIOTa. JKUPHI Kak CI0KHBIC d(PUPBHI.
2.3. Asomcoodepacawue opeanuveckue coedunenus. Ilnacmmaccyl u 6010KHA AMUHBI,
aMUHOKHUCIOTHI, Oenku. CrpoeHue u Ouonornueckas ¢yHkius OenkoB. I[lonsatue o
mjacTMaccax M XMMHUYECKHX BOJIOKHaX. HarypanbHble, CHHTETHYECKHE M HCKYCCTBEHHBIE
BOJIOKHA.
Camocmoamenvnas paboma
YrneBo1opoabl Kak OCHOBA MEXAYHAPOJHOTO COTPYIHUYECTBA M BAXHEHITUH HMCTOYHHUK
dbopmupoBanus 6ropkera PO.
VYrieBoabl: TIOKO3a, Kpaxmall, [eJUTH0I03a.
3. Xumus M ’KU3Hb
3.1. Xumua u opeanuzm uyenosexa. XUMHUYECKHUE 3JEMEHTHl B OpPraHU3ME YellOBEKa.
Oprannueckue M HeopraHudeckue BeriecTBa. OCHOBHBIC >KU3HEHHO HEOOXOIUMBIE
coeuHEeHUs: OCNKH, YIIEBObI, KUPbI, BUTAMUHBL. YTJIEBOJbl — TJIABHBIA HCTOYHUK
SHEpPruu opraHusma. Ponb KUPOB B OopraHu3Me. XOJECTEPUH U €ro pojib B 3/I0POBbE



yenoBeka. MuHepanbHble BellecTBa B MpojaykTax mnuraHus. COalaHCHPOBAHHOE
nutanue. OnpenencHune O0OECIMEYCHHOCTH OpraHu3Ma 4YellOBeKa BUTAMUHAMHU H
MHUKPO3JIEMEHTAMU.
3.2. Xumus ¢ 6vimy. Bona. KauectBo Boasl. Moromiue u gucTsmue cpeacrtsa. Ilpasuna
0e30macHoi pabOThI CO CpeICTBAMH OBITOBOM XUMUH.
Camocmoamenvnasa paboma
[TunieBbie JOOABKH.
Ilpumepnvie memul pehepamos (00K1a008), UHOUBUOYATILHBIX NPOEKMOE NO
Ecmecmeosnanur
Martepusi, GopMbl ee ABUKEHUS U CYIIECTBOBAHHUSI.
IlepBsiit pycckuii akagemuk M.B.JIoMoHOCOB.
HckyceTBO M mpoliece Mo3HaHMus.
®u3nKa U My3bIKaJIbHOE UCKYCCTBO.
Biusinue nBeTa Ha YMCTBEHHYI0 pa00oTOCNOCOOHOCTh MUIAJIINX IIKOJIbHHUKOB.
Biustnue My3bIKM Ha ICUXUYECKUE MTPOLIECCH MITQIIINUX IIKOJIBHUKOB.
®u3nKa B COBPEMEHHOM IIUPKE.
®du3nuecKue METOIbl UCCIICIOBAHUS MTAMSITHUKOB UCTOPUH, APXUTEKTYPhI U TPOU3BEICHUI
HCKYCCTBA.
®opMHUpPOBAHHE IKOJOTHYECKOT0 MbIIIVIEHUA Y IIKOJIbHUKOB.
buorexHnosorus u renHast uHxkeHepust — texuonoruu XXI Beka.
HanorexHnosorust Kak NpuOpPUTETHOE HANIPaBJICHUE Pa3BUTUS HAYKU U MMPOU3BOJICTBA B
Poccuiickoit deneparumu.
OxpaHa oKpy»Karollei cpebl OT XUMUYECKOTO 3arpsi3HEHUSI.
PactBOpBI BOKpYT Hac.
VYcerpanenue ®KeCTKOCTH BOABI HAa TPOMBIIIUICHHBIX TIPEANPUATHSIX.
Hcropust BOBHUKHOBEHUS U PA3BUTUSI OPTAHUYECKON XUMHUH.
YrneBoibl M UX pOJib B JKUBOW IPUPOJIE.
3HayeHHe OPraHN4YecKHX BelleCTB B IUTAHUM JIeTeil.
HexBaTka npoaoBoibCTBHS Kak Tiio0aibHast mpoliemMa YeloBeYecTBa U MyTH €€ PELICHUS.
CpencTBa rUTHEHBI Ha OCHOBE KUCIOPOACOAEPKAIINX OPTaHUYECKUX COCTMHEHUM.
CuHTeTHYeCcKre MOIOLINE CPEICTBA: JOCTOMHCTBA U HEJJOCTATKH.
Biusinue Ha pa3BuTHe pedeHka AepuunTa 0ejiKa B MUIIEBBIX MPOIYKTAX.
B.U. Bepnanckuii u ero yuenue o 6uocdepe.
Hcropus v pa3BUTHE 3HAHUM O KIIETKE.
Oxpykarolas 4ejaoBeKa cpefia U €€ KOMIIOHEHTBI: pa3IMyHble B3Ikl Ha OJIHY IPOOIeMy.
[Tomymsiust Kak eAMHUIIA OMOJIOTUYECKON IBOIIOLINU.
[Tomynsamus Kak KoJIOTHYecKasi €IMHHIIA.
BiiusiHMe BUTAMHHOB Ha pa3BUTHE pe0eHKa.
CoBpeMeHHbIE B3IJIS/Ibl Ha OMOJIOTHYECKYIO IBOJIIOIHIO.
CoBpeMeHHbIE B3TJIs/Ibl HA POUCXOXKICHUE YETTOBEKA: CTOJIKHOBEHHE MHEHUH.
CoBpeMeHHbBIE METO/IbI UCCIICIOBAHUS KIIECTKHU.
Cpenpl 0OuTaHUS OPTaHU3MOB: TPUUKHBI PA3HOOOPA3HSL.



TEMATUYECKHWH IJIAH YYEBHOM JUCHUNIJIAHBI

KosanuecTBo ayIuTOPHBIX 4YaCOB
NpHu 04YHOH popMe 00yueHHs
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PA3JIEJI 1. BUOJIOT'USA 81 57 39 18 24
1 Buosiornst — cOBOKYmHOCTH HAYK O 4 5 9 5
' JKHBOM NpPUpoOJe.
1.1 | ’Kuas npupojaa kak 0ObEKT U3yUCHHS Wnrepa
OmosIoruH. BKiia[ poCCUIICKUX YUECHBIX B 1 1 1 KTHBHas
pa3BHUTHE OUOJIOTUH Gecena
Camocmosmenvhas paboma
MeTo1bl HCCIeIOBaHUS JKUBOM TPUPOIBI B 2 2
OMOJIOTHH.
1.2 | YpoBHHU OpraHu3aIyu XUBOH IPUPOJIBI 1 1 1
2. Kiaerka 26 18 8 10 8
2.1 | OcHOBHBIE MOJIOKEHUSI KIIETOUHOM TEOPUHU.
Krnerka — cTpykTypHO-QyHKIIMOHAIbHAS 2 2 2
(onmemeHTapHas) eIUHUIIA KU3HH.
Camocmosmenvhas paboma 5 9
VcTopust u3ydeHus KIETKH.
2.2 | Ctpoennue knetku. [IpokapnoTsr u 5 5 9
9YKapHOTHI
Ipakxmuyeckasn paboma ['pynmo
CpaBHHUTeNbHAS XapaKTEPUCTUKA KIETOK 2 2 2 Bai | OLICHK
9 HCKYC
pPaCTeHHIA U KUBOTHBIX A Cmy a
2.3 | buonoruueckoe 3HaYCHNE HEOPTAHMYECKIX
BEILIECTB B KJIETKE. YTJIEBObI U JTUMUIBI B 1 1 1
KIIETKE
Ilpakmuyeckasn paboma 2 2 5
«OpraHnyuecKue BemecTBa KISTKI
CtpykTypa ¥ OHOJIOTHYECKOE 3HAUCHHE
o6enkoB.  CTpoeHue  HYKJICOTUIOB U 5 5 9
CTPYKTypa NoNMHyKIeoTuaHbIX nened JJHK
u PHK, ATO.
Ipaxmuyeckasn paboma 5 5 2
«Ctpoenne U QYHKIIUU HYKIIEHHOBBIX




kuciot u ATy

Ilpakmuyeckasn paboma
Pemiennie HIUTONIOTUYECKUX 3a/1a4

OILICHK

Camocmosmenvras paboma

Ponb BOJbI Kak pacTBOPUTEINSI U OCHOBHOTO
KOMITOHEHTa BHYTPEHHEH cpeibl
OpPraHHU3MOB

Camocmosmenvras paboma
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

2.4

Bupycer u 6akrepuodaru. JloctrkeHus
POCCHUICKHX yYEHBIX B 00JIACTH
UMMYHOJIOTHH.

AxBap
uyM

IIpaxmuueckas paboma
CpaBHuTeNIbHAS XapaKTePUCTUKA
IIPOKApUOT, 3YKapUOT U BUPYCOB

OLIEHK

Camocmosmenvras paboma
[Ipodpunakrnka BUY-undexunn B
Poccutickoit deneparuu (pa3padboTka
OykieTa)

Opranusm

27

19

11

3.1

OpraHI/ISM — CAMHOC LICII0C

Camocmosmenvras pa60ma
Mmuoroo0pasue opraHu3MoB

3.2

OOmMeH BCIICCTBOM M ODHCPIUHU

3.3

CriocoGHOCTh K CaMOBOCTIPOU3BEICHHUIO.
JleneHue KIETKH.

IIpakxmuueckas paboma
@DopMBI Pa3MHOKEHUS OPTAaHU3MOB.
Jlenenue KIeTKH SyKapuoT

OILICHK

Camocmosmenvras pa60ma
OmnogoTBOpeHue, €ro  OHOJOTHYECKOoe
3Ha4yeHue.

3.3

[ToustTne 00 wWHAMBUAYATHLHOM (OHTOTEHE3),
SMOpHOHANBLHOM  (AMOpHOreHe3) W TOCT
SMOpPHOHATIHFHOM Pa3BUTHU

Paz6op
KOHKpeE
THOH
CHUTYyaIl
20

Ipakmuueckas paboma
CpaBHUTENbHAS XapaKTEPUCTHKA 3apOJbILIeH
4eJI0BeKa U JKUBOTHBIX

OILICHK

3.4

OO0mwme mpencTaBiIeHus O HACIEACTBEHHOCTH H
W3MEHYUBOCTH

Ipakxmuueckas paboma
3aKOHOMepHOCTI/I HacCJICJOBaHUA

OILIEHK

3.5

I'eneTnueckue 3aKOHOMCPHOCTHU
N3MCHYHNBOCTH

Ipaxmuueckas paboma
Pemrenye reHeTHUECKUX 3a/1a4

OILICHK

Camocmosmenvhas pa60ma
Bausane MYTarc¢HOB Ha OPraHuW3M 4YCJIOBCKaA

3.6

HpeL[MCT, 3aJa4dun u METOABI CCIICKIIMH.




I'eneTnueckue 3aKOHOMCEPHOCTH CCICKINHN

Vuenne H.M. BasuimoBa o  menrpax

MHOTO00pa3usi U MPOUCXOKICHUS KyJIbTYPHBIX 2 2 2
pacTeHui
Camocmosmenvras paboma
buorexHomorus, ee JIOCTHKCHMS, 2 2
MIEPCIIEKTUBBI PA3BUTHSL.
4 Bun 9 6 6 3
4.1 | DBOJNIOIIMOHHAS TEOpUsT U €€ poJib B I'pyn
(OpMUPOBaHUU COBPEMEHHON €CTECTBEHHO- 2 2 2 flosa
Hay4yHOU KapTuHbI Mupa. Bun. [lonynsuus ;lct(;;
4.2 Pesynbpratel SBOJIIOLMU. Coxpanenne 2
MHOT000pa3usi BUIOB Kak OCHOBA yCTONYHBOTO 2 2
pa3BUTHS OHOChEpPHI.
Camocmosmenvras paboma
buonoruueckuii nmporpecc 1 OMOIOrMUECKUN 2 2
perpecc.
4.3 | I'unote3sl IPOUCXOXKICHUS KU3HU. 5 9
2
Camocmosmenvhas paboma 1 1
AHTpOIOreHes3 u ero 3aKOHOMEPHOCTH
5. IKOCHCTEMBI 15 12 12 3
5.1 | [IpeameT u 3a7a4u SKOJOTUH 2 2 2
5.2 | Okonoruyeckue haKTopbl 2 2 2
Camocmosmenvhas paboma 1 1
buoreoneHo3 Kak 9KocUcTeMa
5.3 | buochepa — rnobanpHas FKOCHCTEMA. 2 2 2
VYuenue B. Y. Bepnajackoro o 6uocdepe.
5.4 | buosornueckui KpyroBopot 2 2 2
Camocmosmenvhas paboma 1 1
OcHOBHbIE HaMpaBJICHHs BO3IEHCTBUS
YyeJoBeKa Ha onocdepy
Ilepenaun BemecTBa u 3Hepruu. Llenu 2 2 2
MTATAHUSI.
Okocucrtema bombIiesemenbckoi TyHIPHI. 2 2
Camocmosmenvhas paboma 1 1
Azpoyenos.
PA3JIEJ 2. ®DU3UKA 81 57 39 18 24
Tema 1.MexaHuka 22 16 10 6
1.1. | Beenenne. MexaHndeckoe OBHKEHIE 1 1 1
1.1.1 | Ilpakmuuecxoe 3ansamue
Pemenue 3agau Ha Temy «MexaHU4YeCKoOe 1 1 1 OLICHKA
JIBUKCHHE)
1.2. | 3akons! HeroToHA.
Camocmosmenvras paboma 2 1 1 1
[Tpuniun otHOCHTENBHOCTH [ anmest
1.2.1 | Ilpakmuueckoe 3ansmue
Pemenue 3anay Ha Temy «BTopoil 3aKkoH 2 2 2 oleHKa

Hrrotona»




1.3.

3akoH TaroTeHusA. CHIIBI TSHKECTH,
YIPYroCT!

Camocmosmenvhas paboma
['paBUTALIMOHHOE TTOJIE

13.1

Hpakmuqecme 3anamue
Pemenne 3aaa4 Ha TEMY «Cuiel TAXKCCTH,

YIPYTOCTH»

OLCHKa

1.4.

Cuna TpeHus
Camocmosmenvuas paboma
Cyxoe TpeHue U ero BUJIbI

141

Hpakmuqecme 3anamue
I/ICCJ'IGI[OBaHI/IC 3aBUCUMOCTH CHJIbI TPCHUA
OT BE€Ca TCJ1a

pabota

Majblx
rpynmna

3a4éT

1.5.

Nmnynsc. PeakTuBHOE BUKEHME
Camocmosmenvuas paboma
3aKkoH COXpaHEHHUs UMITYJIbCa

151

Ilpakmuueckoe 3anamue
Pemenue 3agau Ha temy «Mmnyibc.
PeakTuBHOE ABUKEHUE»

OIICHKa

1.6.

Mexanunueckast pabota. MoOmHOCTb
HpakmuquKoe 3arAmue

CocraBiieHHE KOHCIICKTA I10 TUIaHY.
Pemenue 3aau Ha Temy «MexaHn4ecKas
paboTa

OLCHKa

Camocmosmenvras pa60ma
PaboTta nepeMeHHO# CHIIBI

1.7

Kunernueckas 1 NOTEHIMATIbHBIE SHEPTHU
3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU

Camocmosmenvuas paboma
YMEHBIIEHHE  MEXaHWYECKOW  JHEPIruH
CUCTEMBI IO ACUCTBUEM CUII TPEHUS

171

Ilpakmuueckoe 3anamue
Pemrenue 3anau Ha TeMy «3aKOH COXpaHEHUs
MEXAHUYECKOW SHEPTUN)

OIICHKa

Tema 2.0cHOBBI MOJIEKYISIPHOH QU3NKHU U

TCPMOAMHAMHUKHU

13

2.1

ATOMUCTHYECKAS TEOPUS CTPOEHUS
BEILIECTBA

Camocmosmenvras pa60ma
Macchl 1 pa3Mepbl MOJIEKYIT

2.2.

TennmoBoe nuxxeHue. Temneparypa

2.2.1.

IIpakmuueckoe 3anamue
Pemenue 3anau Ha temy «TemnoBoe
NBIOKeHUE. TeMreparypay

perieH
ue
MPaKkTH
YECKHX
3a1a4

OIICHKA

2.3.

ArperaTHble COCTOSIHHS BEIIECTBA
Camocmosamenvhas paboma
Kujakre KpucTasibl

2.3.1.

Ipaxmuueckoe 3anamue
3anoaHeHre TaOIHUIBI 110 TEME

OIICHKA




((AFpCFaTHI)Ie COCTOsIHHA BEIUICCTBA»

2.4.

Buyrpennssa sHeprus. llepBslii 3akoH
TEPMOJUHAMUKHA

Camocmosamenvhas paboma
Heo0paTuMOCTh TEIJIOBBIX MPOLIECCOB

2.5.

TernioBble MAaIMHBI U UX TPUMEHEHHUE
Camocmosmenvhas paboma
XoJioauiibHag MalIHa

CEMUH
ap

2.5.1.

Ilpakmuueckoe 3anamue
N3yueHue naeanbHON TEIIOBOM MallMHbI
Kapno

OLCHKa

Tema 3

.OcHOBBI JICKTPOAUHAMUKH

16

11

3.1

DNeKTpuYecKue 3apsiibl. 3aKOH COXPaHEHHUS
IIEKTPUYECKOr0 3apsaa
Camocmosmenvras pa60ma

3apsKeHHbIE Tesla. DNEeKTpU3aLysl Tl

3.2.

[TocTostHHBIN neKkTpruyYecKuid TOK. Criia
TOKa

Camocmosmenvhas paboma

JeicTBue Toka

3.2.1.

IIpaxmuueckoe 3anamue
Pemenne 3amad Ha Temy «I1OCTOSIHHBIN TOK.
Cuiia Toka»

OLCHKa

3.3.

Hamnpspkenue, anexkTpudeckoe
cornpotuBiieHue 3akoH Oma JuIs yyacTka
enu

3.4.

MarauTHOE 1OJIe U €r0 OCHOBHBIC
XapaKTePUCTHKU
Camocmosmenvhas paboma
MarHuTHbI€ MOJIsI B IPUPOJE

3.4.1.

Hpaxmuuecxoe 3anamue
Pemenue 3aga4d Ha TEMY «MarauTHoe€ 1oJjie
TOKa»

JIeTIOB
ast
urpa

OIICHKa

3.5.

JleficTBrE€ MarHUTHOTO NOJIL HAa MTPOBOJIHUK
C TOKOM

Camocmosmenvras paboma

PaboTta B MArHUTHOM MOJIE

3.6.

3akoH AMIiepa. DJIEKTPOIBUraTEINb

3.87

SIBneHue AIEKTPOMAarHUTHON MHAYKIIUU
Camocmosmenvuas paboma
OHeprusi MarHUTHOTO MOJIs

Tema 4. Koj1ie0aHMS ¥ BOJHBI

17

11

11

4.1.

CBoOoansie konebanus. [lepron, gactora u
aMIUTATY1a KoeOaHui

Camocmosmenvuas paboma
Konebarenpuas cucrema.

4.2,

MexaHnyeckne BOJIHBI U UX BUJBI
Camocmosamenvhas paboma
CpaBHuTeNbHAS XapaKTePUCTUKA
IIPOJIOJIBHBIX U NONEPEYHBIX BOJIH.
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4.3.

3BYKOBBIE€ BOJIHBI. YJIbTPA3BYKOBBIE BOJHBI

-

[EEN

4.4.

CBOOOIHBIC AIEKTPOMArHUTHBIC KOIeOaHuUs
Camocmosmenvuas paboma

By KIeHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHUsI.

4.5.

DNEeKTPOMarHUTHHIE BOJHBI.
DNEeKTPOMarHuTHOE MOoJIe
Camocmosmenvuas paboma
Krnaccudukanus 31eKTpOMarHuTHRIX BOJIH.

4.6.

3aKOHbBI OTPAKEHUS U MPETOMIICHHS CBETa
Camocmosmenvuas paboma
AOGCOTIOTHBII MMOKa3aTeNb MPEIOMICHUS
CpEIbl.

4.7.

dopmyJia TOHKOH JTMH3bBI
Camocmosmenvhas paboma
N300paxkeHne npeaMera B JIMH3E.

Tema 5.271eMeHTBI KBAHTOBOM pU3NKHN

5.1.

KBanToBas runore3a Ilimanka

5.2.

dotornekTpudeckuii 3pdexT

5.3.

Mopenu crpoenust atoma. OmnbIT
Pezepdopna
Camocmosmenvhas paboma
SlnepHas MOJIeITb aTOMA.

R Rk

R R Rlo

R R Rlo

5.4.

CocraB U CTpOECHHE aTOMHOTO sJIpa

5.5.

PaanoakTHBHOCTH
Camocmosmenvhas paboma
Teopus pagro0akTUBHOTO pacmaja

Tema 6.Bcesiennas u ee YBOJTIOLUA

6.1.

Mogens pacmupsronieics BeeneHHou.
Camocmosmenvhas paboma
Mojens 00JIBIIOTO B3PHIBA.

6.2.

CoBpemeHHas (pusnveckasi KapTuHa MUpA.

TIPOEK

PA3JIEJI 3. XUMUA

31

21

20

10

1

Temal. O0masi 1 HeoOpranm4ecKkass XMMHA

16

12

12

11

Benenue. OCHOBHBIE ITIOHITHUSA U 3aKOHEI
XUMUAHU

1.2

[Iepnonnueckuii 3akoH. llepnognyeckas
CUCTEMA XMMUYECKUX DIIEMEHTOB
J.M.Menneneena

1.3

Crpoenue BemiecTBa

1.4

Bopma. PactBopsl

I'p.iu
cKyce
us

Camocmosmenvhas pa6oma
ArperaTHHe COCTOSIHHA BOAbBI

1.5

Heoprannueckue coequHeHus.
Omnpenenenue pH pactBopa coseit

151

Meramnel. Hemeramel. B3anmoneiictsue
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METAJUIOB C PACTBOPAMH KHUCIIOT U COJICH

CamocrositenbHas paboTa

Baxneline coeTMHEHUs METAJIOB U
HEMETAJUIOB B IIPUPOJE U XO3AUCTBEHHOU
JEeSITeNIbHOCTH YeJIOBEKa.

Tema 2. Opranuydeckasi Xumusi

10

Opranunueckue coequHeHusi. OCHOBHbBIE
MOJIOKEHHUS TEOPUH CTPOCHUS
OpPraHUYECKUX COCIMHCHUN

2.2

Yraesogopoasl. Kucinopoaconepxaiue
OpraHUYECKHE BEIIEeCTBA

Camocrosimenvhas paboma
VTIIeBOAOPOIbI KaK OCHOBA
MEKIYHAPOIHOTO COTPYIHHYECTBA U
BOKHEHIIUI UCTOYHUK (POPMHUPOBAHUSI
oropxera PO (cocTaBUTh MPE3CHTAIHIO)

2.3

ASOTOCOI[ep)KaH_II/Ie OpraHU4YCCKHeC
BemecTBa. IlmacTMaccel M BOJIOKHA

CaMocTosTenbHas padoTa
VYTaeBO b TIFOK03a, KpaxMal, ISJUTF0JI03a

Tema 3. XuUMHA ¥ KU3HD

XHMHMS ¥ OPraHU3M YEJIOBEKa
Onpenenenue 00eCIe4eHHOCTH OpraHu3Ma
YCJIOBCKAa BUTAMUWHAMHU U MHUKPOIJICMCHTAMHA

Jenos
ast
urpa

CamocrosTenpHas padbora
ITumeBsie 1oOaBKU

3.2

Xumus B ObITY.

JAu¢ppepeHunnpoBaHHbIN 3a4eT

143

Huroro

193

135

98

36

113

58
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Coaep:xanue XapakTepuCcTHKA OCHOBHBIX BU/JI0B /IeATEIbHOCTH
00y4enust CTY1€HTOB (HA YPOBHE Y4eOHbIX JeiCTBHIl)
PA3JIEJI 1. BUOJIOTUA
buonorus — | 3HaKOMCTBO C 00bEKTaMH U3y4EHHS OUOJIIOTHH.

COBOKYIHOCTh HAyK O
KHABOU

npupoze. Metoasl
Hay4HOI'O MMO3HAHUS

B OHMOJIOTHH

BersiBrienue poiu 6uonoruu B GoOpMHUPOBAHUN COBPEMEHHOU
€CTCCTBEHHOHAay4YHOM  KapTHMHBl MHpa M  IPAKTUYECKOH
JESATEIIBHOCTH JII0 e

Knetka

3HAKOMCTBO C KJIETOYHOH T€OpUeH CTPOCHMs OPIraHU3MOB.
[TonyueHue mpencTaBIEHUsT O POJM  OPraHUYECKUX U
HEOPraHUYECKUX BEILECTB B KIIETKE.

3HaHue CTPOCHMSI KJIETOK 0 pe3ysibTaTaM paboThl CO CBETOBBIM
MUKPOCKOIIOM.

YMeHue OnucChIBaTh MHUKpPOIIPENaparbl KJIETOK pacTEeHUil.
YMeHue cpaBHMBaTh CTPOECHUE KIJIETOK PACTEHUN M >KMBOTHBIX
10 TOTOBBIM MUKpOIIpenaparam

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHHUSI OPraHU3MOB, CTaIUN
OHTOT'€HE3a Ha IPUMEpPE YeJIOBEKA.

3HaHWE TPUYUH, BBI3BIBAIONIMX HAPYUIEHUS B Pa3BUTUHU
OpraHU3MOB.

YMeHHe 10Jb30BATBCS TEHETHYECKOW TEPMHUHOJIOTMEM W
CHMBOJIMKOM, pelaTh NPOCTEUIIINE TeHETUYECKUE 3a1aUu.
3HaHKe OCOOCHHOCTEH HACIEACTBEHHONH M HEHACICACTBEHHOM
W3MEHYMBOCTH M UX OMOJIOTHYECKON POJIU B ABOJIFOIIUHU YKHUBOTO

Bun

YMeHrne aHamu3upoBaTh M OIEHUBATh PA3IMYHBIE THIIOTE3BI
MIPOMCX 0K ICHHS )KM3HU Ha 3eMIIe.

YMeHne TmpoBOAUTH OMHCaHUE OcOo0e OJHOro BHAA TIO
MOP(}OIOTHUECKOMY KPUTEPHIO.

PazBuTtne criocoOHOCTEH SCHO M TOYHO H3JIaraTb CBOW MBICIIH,
JIOTUYECKH OOOCHOBBIBATh CBOIO TOYKY 3PEHHUSI, BOCIPHHUMATD U
aHAJM3UpPOBAaTh MHEHHUS COOECEHHKOB, TpU3HABas IMPaBO
JIPYroro 4egoBeKa Ha NHOE MHEHUE.

VYMeHne J0Ka3pIBaTh POJCTBO YEJIOBEKAa M MIICKOMUTAIOININX,
OOITHOCTH U PaBEHCTBO YEIOBEYECKUX pac

OKOCHUCTEMEI

3HaHUE OCHOBHEIX 3KOJOTMYSCKUX q)&KTOpOB U UX BJIUAHHA HaA

OpTaHU3MBI.
3HaHNEe OTINYNATEIHHBIX IMPHU3HAKOB UCKYCCTBCHHBIX COO6HI€CTB
— arpodKOCHCTEM.

[MonyueHue MPeCTaBICHUS O CXeMe 3KOCHCTEMbI Ha TPUMeEpe
ouocdepsl.

I[eMOHCTpaHI/ISI YMCHHUA ITOCTAaHOBKH Heﬂeﬁ JCATCIIBHOCTH,

TUTAHUPOBAHUE COOCTBEHHOW JEATEIBHOCTH IS JOCTHIKEHUS
IIOCTABJICHHBIX ueneﬁ, OpeABUACHUA BO3MOKHBIX PE3YJIbTATOB
9TUX JIEUCTBUI, OpraHU3alMUd CAaMOKOHTPOJSL U  OLICHKHU
IMOJIy4€HHBIX PE3YILTATOB.

OOyyeHne COONMIOEHUIO TIPaBHJI TIOBENEHUS B TPUPOJIE,
OEpe)KHOMY  OTHOIIEHHWIO K  OHOJIOTUYECKHMM  OOBEKTaM
(pacTeHHsIM M KUBOTHBIM M X COOOIIECTBAM) U UX OXpaHe

PA3ZJIEJ 2. PU3UKA
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Beenenue

Pa3ButHe CriocoOHOCTEH SICHO M TOYHO H3J1araTb CBOM MBICIIH,
JIOTUYCCKHU O6OCHOBBIB8.TI> CBOIO TOYKY 3pCHUs, BOCIPpUHUMATDL U
aHAJM3UPOBATh MHEHUS COOECETHUKOB, TIpH3HABas IPaBO
JIPYroro 4eioBeKa Ha NHOE MHEHUE.

[IpuBeneHre TPUMEPOB BIMSHUS OTKPHITMA B (QU3HKE Ha
MMporpecC B TCXHUKE U TCXHOJIOTHHU ITPOU3BOACTBA

Mexanuxa

Kunemaruka

O3HakOMJIEHHE CO CII0COOaMH  ONHMCAaHUS MEXaHWYECKOTO
JBUKEHHS, OCHOBHOM 3a7jaueii MEXaHUKH.

W3ydeHrne OCHOBHBIX (DU3MYECKMX BEIUYHMH KUHEMATHKU:
nepeMenIeHus], CKOPOCTH, YCKOPEHHUS.

HabOntoieHue OTHOCUTENBHOCTH MEXAHUYECKOTO  JBUIKECHMSL.
dopMyIHpOBaHUE 3aKOHA CIIOKEHUSI CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOI'O IPSIMOJIMHEWHOTO IBUYKEHUS
(Ha mpumepe CBOOOJHOrO TAaJACHUA Tell) U PaBHOMEPHOTO
JIBIDKCHUSI TeJa TIO OKPYKHOCTH.

[lonnmanue  cMmbIca  OCHOBHBIX  (DM3MYECKHX  BEIWYHH,
XapaKTepU3YIOIIMX  paBHOMEPHOE  JBWXKEHHE  Tela IO
OKPYKHOCTH

JnHamuka

[lonnmanue cmbIicna TakuxX (U3HYECKHX  MoOJenei, Kak
MaTepuaibHas TOUYKa, MHEPLHaJIbHAs CUCTEMA OTCUETA.
M3mepenue macchl Teia pa3iudHBIMU criocobamu. M3mepenue
CWJI B3aUMOJIEHCTBHUS Tell. BbuncieHne 3Ha4eHNns YCKOPEHUs Tell
10 U3BECTHBIM 3HAYEHUSIM JEHCTBYIOIUX CHJI U MacC TeJl.
VYMeHue pa3nuuaTh CHIy TsDKeCTH M Bec Tena. OObsCHEHUE U
IIPUBE/ICHNE IPUMEPOB SIBJICHUSI HEBECOMOCTH.

[TpruMeHeHne OCHOBHBIX HOHATHH, (POPMYIT U 3aKOHOB TUHAMUKHU
K PEIICHUIO 33/1a4

3aKOHBI COXPAHEHHUS
B MEXaHHKE

OOBsicHEeHHE pEaKTHMBHOTO JBWXKEHUS Ha OCHOBE 3aKOHa
COXpaHeHUs uMmyibca. I[IpumMeHeHHWe 3akOoHa COXpaHEHUs
VMITYJIbCA JUUIS BBIYMCIICHUS W3MEHEHUN CKOPOCTEM Tell NMpU HX
B3aUMOJCHCTBHUSIX.

Brrancnenue paboThl CHII M U3MEHEHHS] KMHETUYECKOW DHEpPTHH
Tena.

Bbluncnenre MOTeHUHATbHONW SHEPrUU T€ld B TPAaBUTALIMOHHOM
oJje.

XapakTepucTuka MPOU3BOJUTEIBLHOCTH MAIIUMH W JIBUrareied ¢
HUCITOJIB30BAHUEM ITOHATHUS MOIITHOCTHU

OcHosbl MONEKYIAPHOU DUSUKU U MEPMOOUHAMUKU

MonekynsipHas ¢puzuka

@OpMyJIIMpOBaHHE  OCHOBHBIX  IIOJIOKEHMH  MOJIEKYJISIPHO-
KMHETUYECKOW T€OpHUHU. BBINOIHEHNE SKCIIEPUMEHTOB, CITYKalluX
000CHOBaHHEM MOJIEKYJISIPHO-KUHETHYECKON TEOpUH.
Habmtoienne 6poyHOBCKOTO IBHXKEHUS U SIBICHUS TUPDY3UU.
Omnpenenenye napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUH
HA OCHOBaHUM YPaBHEHMsI COCTOSIHUS UIEAIBHOTO rasa.
[IpencraBnenne B Bujae rpaduka H30XOPHOTO, HM300apHOTO M
HU30TEPMUYECKOTO IIPOLECCOB. Boruucnenue cpenHen
KMHETUYECKOW DJHEpPruM TEIIOBOTO JBMKEHMSI MOJIEKYJ TIO0
M3BECTHOM TEMIIEpAaType BELLIECTBA.

H3mepeHue BIaXHOCTU BO3yXa
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TepMmoguHamuka OKCNEPUMEHTAIBHOE  HCCIIEIOBAHUE  TEIJIOBBIX CBOMCTB
BCIICCTBA.
Pacuer KOJIWYECTBA TEIUIOTHI, HEOOXOIUMOTO JUTSE
OCYILIECTBJICHUS IpoLecca MPEBpPAIICHUs BEIIECTBA U3 OJHOTO
arperaTHoro COCTOSIHUS B IPYyTroe.
Pacuer wu3MeHeHHMs BHYTpEHHEH »HEpruu Tei, padoTel U
MEePEJaHHOr0 KOJIMYECTBAa TEIJIOTBI Ha OCHOBAaHHUM IEPBOTO
3aKOHA TEPMOJUHAMUKH.
OO0BsicCHEHHE TPUHITUIIOB ACHCTBHUS TEIJIOBBIX MaITMH

OcHo8bl 21eKmMpPOOUHAMUKU
DNeKTpocTaTuKa Brrunciienne cuil B3aUMOJICMCTBUSI TOUYEYHBIX AJIECKTPUUECKUX

3apsz0B.

Brruncnenne HanpsyKeHHOCTH M MOTEHLUANa 3JIEKTPUYECKOTO
I10JIs1 OJTHOTO U HECKOJIBKUX TOUEUYHBIX 3aps10B.

W3mepenue pa3HOCTH NOTEHIIUAIIOB.

[IpuBeneHne NpUMEPOB  IMPOBOJHUKOB, JAUIJIEKTPUKOB U
KOHJICHCATOPOB.

HaOmtonienue sBI€HUS 3JIEKTPOCTATUYECKOW HMHAYKLUUU MU
ABJICHUS  NOJNAPU3ALUM  JUDJIEKTPUKA, HAXONALIErocs B
JIIEKTPUYECKOM I10JIE

ITocTossHHEBII TOK

W3mepenne MOIIHOCTH 3nekTpudeckoro Toka. M3amepenune D](C
Y BHYTPEHHETO CONPOTUBIICHUS NCTOYHUKA TOKA.

COop ¥ wucmbITaHWE DIEKTPUYECKHX LeNeld ¢ pa3IudHbIM
COCIMHEHUE MITPOBOJIHUKOB, PACUYeT UX MapaMeTPOB

MarnuTtHoe 1oJe

Habmronenue neiCTBUS MarHUTHOTO TOJS Ha MPOBOJHUK C
TOKOM, KAPTUHOK MarHUTHBIX MOJIEH.

@opMyIMpOBaHUE TMpaBUJIa JIEBOM PYKU IS OINPEIACICHUS
HaIpaBJIEHUs CHJIbI AMIiepa.

Breruncnenue cui, OEHCTBYIOIIMX HAa IPOBOAHMK C TOKOM B
MarHUTHOM  MoJje, OOBSCHEHHWE  MpUHIHUNA  JeHCTBUS
AIIEKTPOJIBUTATES.

HccnenoBaHue siBIEHUS 2JIEKTPOMArHUTHOM MHIAYKIIMH

Konebanus u eonnwi

Mexannueckue
KOJICOAHUA U BOJIHBI

[IpuBenenue IPUMEPOB KoJIeOaTEeIbHBIX JIBU>KEHU.
Hccnenoanune 3aBUCUMOCTHU nepuoaa KosieOaHut
MaTE€MaTU4YeCKOro MassTHUKA OT €r0 JUIMHBI, MacChl M aMILIATY/IbI
kosiebaHuil. OrpeniesieHne YCKOpPEeHHsT CBOOOJHOrO MaJeHHs ¢
ITIOMOIIBI0 MATEMAaTUYECKOIO0 MAATHUKA.

HaGnronenne  koneGanmii  3Bywamero Ttena. IlpuBenenue
3HAQYEHHUsI CKOPOCTH PpACIpPOCTPAHEHMs] 3BYKa B Pa3IU4HBIX
cpenax.

YMeHue oObsICHITh HCIIOJIb30BAHKE YIBTPA3BYKa B MEIULIMHE

DNeKTPOMarHUTHHIE
KoJIe0aHUA M BOJTHBI

Habmroienne ociuiorpaMM TapMOHUYECKUX KOJIeOaHWUN CHITBI
TOKa B LICIIN.

OObsicHeHne MIpEeBpaICHUS SHEPTUU B ueaTbHOM
KOJIe0aTeIbHOM KOHTYDE.

W3ydeHue ycTpoiicTBa U IPUHIIKIIA ACHCTBUS TpaHchopmaropa.
AHamM3 CcXeMbl Iepeayd  DIICKTPOIHEPTHMH Ha  OOJbIINe
paccTosHusL.

[IpuBeieHHe TPHUMEPOB BHJIOB PATUOCBSI3U. 3HAKOMCTBO C
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YCTPONCTBAMH, BXOJSIINMH B CHCTEMY PaJUOCBSI3H.
Ob6cyxaeHne 0co0eHHOCTEH paclpoCTpaHeHHs PaIHOBOJIH

CBeTOBBIC BOJHEI

[IpumMeHeHne Ha MPAKTHUKE 3aKOHOB OTPAKEHUS W TPEITOMIICHHS
CBeTa MpH pemeHnu 3anad. Habmonenne siBiaeHus audpakuuu u
JIMCIIEPCUU CBETA.

YMeHue CTpouTh N300paKECHUS MPEAMETOB, JaBacMble JTHH3AMHU.
PacueT onTuueckoil CHIIBI JTHH3BI

Onemenmbl K8AHMOBOU PuzuUKU

KBanToBbie cBolicTBa
CBeTa

Hab6nronenue (hOTOIIEKTPUUECKOTO addexra. Pacuer
MAaKCUMaJIbHOM  KHHETUYECKOM DHEPruM  DJJIEKTPOHOB  IIpU
dboTtodrpdekre

duzuka aroma

®opmynupoBanue nocryiaaroB bopa. Habmoaenue nuneituaroro
U HETIPEPBIBHOTO CIIEKTPOB.

Pacuer uyactoTel m JJIMHBI BOJIHBI HCITYCKA€MOI'0 CBCTa IIpHU
nepexoze aToMa U3 OHOTO CTAl[MOHAPHOT'O COCTOSIHUS B APYTOE.
OO0ObsicHeHHE IPUHLIMIIA AEWCTBHUS Ja3epa

dusrka aTOMHOTO sijIpa
Y DJIEMEHTapHBIX
YaCTHII

HabGmionenue TpekoB anbda-yacTull B Kamepe Buibcona.
Peructpamusi saepHbIX HM3JIYYEHH C TIOMOLIBIO CYETYHKA
[elirepa.

Pacuer sHeprum cBs3M aTOMHBIX SIIEP.

[TonnMaHue IIEHHOCTH HAYYHOTO MO3HAHUS MUpa HE BOOOIIE st
YeJI0BEYECTBA B LIEJIOM, a JUIsl KaXKJI0To OOydarollerocs JIUYHO,
LEHHOCTU OBJIAJICHUS] METOJOM HAy4yHOTO IIO3HAaHUS IS
JIOCTH)KCHHSI yCIiexa B JJI000M BUJIE TPAKTUUYECKOMN ACSITEIHbHOCTH

Bcenennas u ee 260JII0UUA

CtpoeHue u pa3BUTHE
Bcenennoit

OO0bsicHeHre MoJieH paciuupsolieiics Beenennoit

IIpoucxoxnenue
COJIHEYHOHN CUCTEMEI

YMeHne NpoBOAUTh CPABHUTENIBHYIO XapaKTEPUCTUKY TUIAHET

PA3JIEJI 3. XUMUA

Bsenenue PackpsITHe BKIIa1a XUMUYECKON KApTUHBI MUPA B €IUHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MHUpa.
XapakTepucTUKa XUMHUH KaK IPOU3BOUTENIbHOM CUJIbl 001IeCTBa
Baxneiimue YMeHHe [aTh OIpEACIIEHHE M OIEepUpOBaTh CIEIYIOLIUMU

XUMHNYECKUEC ITOHATHS

XUMUYECKMMHM  TOHATUSIMU:  «BEILECTBO»,  «XUMUYECKUUH
AIIEMEHT», «aTOM», «MOJIeKyJa», «OTHOCHTEJbHbIE aTOMHAas U
MOJIEKYJISIPHAsl MAacChl», «WUOH», «AJFIOTPOIUS», «U30TOIBDY,
«XUMHYECKast CBSI3bY, «@IEKTPOOTPULIATEIILHOCTHY,
«BAJIEHTHOCTBY, «CTEIEHb OKUCICHUS», «MOJIb), «MOJISIpHAs
Maccay, «MOJISIpHBIH 00beM ra3000pa3HbIX BEIIECTBY, «BELIECTBA
MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHSA», «PacTBOPBI»,
(QIEKTPOJIUT WU  HE  DIIEKTPOJIUT»,  DIIEKTPOJIUTHYECKAs
JUCCOLMALIUA», «OKUCIUTEIb U BOCCTAHOBUTEIIbY, «OKUCICHHUE U
BOCCTAHOBJICHHEY, «CKOpPOCTb ~ XMMHMYECKOM  pEeaKkLUu»,
«XUMHYECKOE paBHOBECHEY, «yTJIepOIHBIN CKeJeT»,
«(yHKIIMOHAIbHAS TPYIIIA», KU30MEPHSI»

OCHOBHBIE 3aKOHBI
XUMHUHA

dopMyIMpoBaHUE 3aKOHOB COXPAHEHHMs] MacChl BEUIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBJIIEHME IPUYHUHHO-
CIIEICTBEHHOM CBSI3U MEXIy COACpPKAHHEM OSTUX 3aKOHOB U
HalMCcaHUEeM XMMHYECKHX (OPMYI U YpaBHEHUH.
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PackpeiTie (¢uznueckoro cmbiciia CUMBONHMKHK [lepuoandeckoit
Tabmuibl xuMudeckux snemeHtoB JI.M.MenpeneeBa (HOMepoB
JIIEMEHTa, T[epuoja, TPYIIbl) U YCTAaHOBJICHHE MPUYUHHO-
CICICTBEHHOM  CBSI3M  MEXAYy  CTPOCHMEM  aromMa |
3aKOHOMEPHOCTSIMM ~ U3MEHEHHUSI  CBOMCTB  JJIEMEHTOB U
00pa3oBaHHBIX UMH BEILECTB B NEPUOAAX U PYyIIIaX.
XapakTepHucTUKa 3JIEMEHTOB MaJIbIX MIEPUOIOB IO UX MOJIOKEHHUIO
B [Iepuomnueckoii cucreme JI.M.Menneneesa

OcCHOBHBIE TEOpHUHn
XUMHHU

VYcTaHOBIEHUE 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX BELIECTB OT
CTPOEHUS aTOMOB 00pPa3yIOIIUX UX XUMUYECKUX IEMEHTOB.
XapakTepucTUKa BaXHEHWIIUX THUIIOB XHWMHYECKHX CBS3€d U
OTHOCHUTEJIBHOCTH 3TOM THIOJOrnu. OOBSICHEHHE 3aBHCHUMOCTH
CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHHUS KPUCTALIUYECKUX
pPELIETOK.

dopMynupoBaHue OCHOBHBIX MOJIOKEHU N TEOPUHU
ANEKTPOJUTUYECKON JUCCOIMAMM M XapaKTEPUCTHUKA B CBETE
3TOM TEOpUM CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEIMHECHU .

@OopMyIHMPOBAHUE OCHOBHBIX IOJIO)KEHUI TEOPUU XUMUUYECKOIO
CTPOCHHUA OPTraHUYCCKUX COGI[I/IHCHI/Iﬁ " XapaKTCPHUCTHUKA B CBCTC
3TOM TEOPUU CBOMCTB BAXKHEHIIMX MPEACTaBUTEICH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAMHECHUI

Baxueiinue
BEIECTBA U
MaTepuabl

XapakTepucTuKa CTPOCHHMSI aTOMOB U KPHUCTANIOB U HA 3TOH
OCHOBE —O0IMUX (U3NIECKUX U XMMHUYECKHX CBOMCTB METAJJIOB
Y HEMETAJUIOB.

XapakTepucTUKa COCTaBa, CTPOEHMSI, CBOICTB, IOJIy4E€HUS U
MPUMEHEHHE BaXXHEHIIINX HEMETAIIIOB.

XapakTepucTuka COCTaBa, CTPOCHHS M  OONIMX CBOWCTB
BaXHEUIIINX KJIACCOB HEOPTaHMUECKUX COCTUHEHUH.

Onucanue cocrtaBa W CBOMCTB BaXHEMIIMX TpefCTaBUTENEH
OPraHMYECKUX COEAVHEHMN: METaHOojJa M JTAHOJIA, CIIO0XHBIX
3(GUpOB, KUPOB, ML, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI),
MOHOCaxapuZoB  (TJIIOKO3bI),  JAHUCaxapuaoB  (caxapo3bl),
MoJIMCcaxapuyoB (Kpaxmajga U  IEJUTI0N03bl), aMUHOKHUCIIOT,
0€JIKOB, HCKYCCTBEHHBIX U CHHTETHYECKHX MOJIHMEPOB

XUMHYECKUN SA3BIK U

Hcnonp3zoBanue B yueOHOU U MPOPECCHOHAIBHON JESTETHHOCTH

CUMBOJINKA XUMHUYECKUX TEPMUHOB M CUMBOJIMKH.
Ha3piBanue W3y4EeHHBIX BELIECTB 1O TPUBHAIBHOM WIH
MEXIYHapOJAHON HOMEHKJIAType M OTpPaXXEHHE COCTaBa JTUX
COEJIMHEHUH C MOMOIIBI0 XUMUUECKUX (POpMYII.
OtpakeHne XMMHUYECKUX IPOLIECCOB C TOMOIIBI ypaBHEHUI
XUMHYECKHUX PEaKIUn

Xumuueckue OO0mbsicHeHHE CYILHOCTHU XUMHYECKHUX IIPOLIECCOB.

peaxkuuu Knaccudpukanus XUMHUECKMX  peakuuili 1O  pa3Iu4HbIM
IIpU3HAKaM

XUMIYeCKuii BelltonnHEHME  XMMHYECKOTO  DKCIIEPUMEHTa B IIOJIHOM

KCTIEPHMEHT COOTBETCTBUH C IPABUIAMU TEXHUKU 0€30MaCHOCTH.
Habmonenue, (¢ukcupoBaHue ¢  ONHMCAaHHWE  PE3YJIbTATOB
IIPOBEACHHOIO SKCIIEPUMEHTA

XuMuueckas IIpoBeneHue CaMOCTOSTEIIBHOIO IIOMCKA XUMHUYECKON

uHpopManus uHGOpPMALlUM  C  HCIOJb30BAHMEM PA3lWYHBIX HMCTOYHHKOB
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(Hay4yHO-TIONYJISIPHBIX M3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  MHTepHeTa);  HCMIOJIB30BAHHE  KOMIIBIOTEPHBIX
TEXHOJIOTUH 1 00paboTKM M Iepefadd  XHMHUYECKOi
uHOpPMALIMHU U €€ TPEACTABICHHUS B pa3IMuHbIX (hopMax

[IpodeccrnonanpHO
3HAYNMOE
cofiepKkaHue

OOBsICHEHHE XUMHUYECKHUX HBJ'ICHI/II‘/'I, MMpOUCXOJAIIUX B IIPUPOAC,

OBITY U Ha IPOU3BOJICTBE.

CobutoieHre mpaBuil 9KOJOTMYECKH I'PaMOTHOTO TOBENIEHUS B
OKpYKarollen cpere.

OneHka BIUSHUS XUMHUYECKOTO 3arps3HEHHs] OKpY’Karolei
Cp€abl HA OpraHu3M 4YCJIOBCKA U JPYTHUC )KHUBBIC OPTaHMU3MBI.
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YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUNYECKOE

OBECIEYEHUE PABOUYEM ITPOI'PAMMbBI YYEFHOI
ANCHUIIJIMHBI «kECTECTBO3HAHMUME)

[TporpaMma TUCHUIUIMHBI peain3yercsa B yueOHOM KabuHeTe reorpaduu, eCTeCTBO3HAHUS,

(1)I/I3I/IOJ'IOI‘I/II/I, aHaTOMHUU U TUTUCHBI.

OO6opynoBanue y4eOHOro kKaOmHeTa: pabourme MecTa OOydaromuxcs — 28 TOCaTOYHBIX

MECT; aBTOMaTH3UPOBaHHOE pabodee mecto npenogaBatens — HOyTtoyk LENOVO, mon. 81D1 ¢
JUIEH3UOHHBIM MPOTrPAMMHBIM OOecreueHreM, MOJIKIIOUEHHBIA K JIOKaIbHON ceTu u Internet,
kojoHku, npoektop ACER, skpan st npoektopa EPSON, akyctudeckas cuctema (KOJOHKH)
Oklick-260; mocka MarHuTHast 3-X CEKIHMOHHAs; CTCHAbI MH()OPMAIMOHHBIC — 3 T, mKad s
nocoOui — 3 mr.

B cocraB ydeOHO-MeTOAMYECKOTO oOecreueHuss pabodeld MporpaMMbl  ydeOHOM

JUCHUITIINHBI «EcTecTBO3HAHME» BXOJAT:

Ooubmuorpaduuecknii ykazarelnb (OCHOBHBIC M JIOMOJHHUTEIBHBIC WH(POPMAITMOHHBIE
uctouHuku mo Y J);

COOPHHUK JICKIITHOHHBIX MaTepUAJIOB;

MYJIbTUMEHITHOE COIPOBOXKICHHE JIEKIIMOHHOTO Kypca (npe3eHTanumy,
BHUIeO(parMeHTHI U Jp.)

COOPHHK MPAaKTHUYECKUX, Ta0OPATOPHBIX 3aHATUH;

MaTepuaibl 0 OpraHU3aluu CaMOCTOSITENILHOM paboThl CTYIEHTOB;

(G OH]T OLICHOYHBIX CPEJICTB MO JUCIUILINHE;

B mpouecce ocBoenust mporpaMMbl y4eOHOM JUCHUILUIMHBI «ECTeCTBO3HAHUE» CTYIEHTHI

UMEIOT BO3MOYKHOCTh JIOCTyNa K OSJEKTPOHHBIM YUeOHBIM MaTepuajaM, HMEIOIIUMCS B
CBOOOJHOM JOCTYIIE B c€TH VIHTEpHET (JIEKTPOHHBIM KHUTaM, IPaKTUKyMaM, TeCTaM U Jp.).
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PEKOMEHAYEMAS JIMTEPATYPA
151 cTy1eHToB
OcHoBHas JuTEpaTypa:

Koncrantuaop B.M. OOmas Ouonorusi; [Tekct]: yuyeOHWK g CTYIACHTOB
0o0pa3oBaTeNbHBIX  yUPSXKICHUH  cpeaHero  mnpodeccuoHanibHOTO  OoOpasoBanus /B.M.
Koncrantunos, A.I'. Pe3anos, u ap. nox pen. B.M. KoncrantunoB — M.: U3naTenbckuii EHTP
«Axanemus», 2016.

JlaGopatopuss cucreM wmyabtumenua III'TY  [OnektpoHHbId pecypc]. Xumws.
Buptyansnas naboparopus. Tpenaxepst (CI10), 2019

JlaGopaTtopus cuctem myiabtumenua [II'TY - DOP «Xumus. Buptyansnas aboparopusi.
Tpenaxeps» (CI10), 2019

buonorua:Koucrantunos B.M. , PezanoB A.I'®ageeBa E.O. Iloxg penakumei:
Koncrantunos B.M. Uznanue: 12-e uzn., yueonuk qis CI10.-M. 2010, 2016

TynskoBa, O. B. buonorus : yuebnuk mis CIIO / O. B. TymsakoBa. — CapatoB :
[TpodobpazoBanue, I6C «IPRbooks» (3OP), 2020

Jyneiiko, T. I'. Xumus : yueOnuk mms CIIO / T. T'. Jlymeiiko, O. B. s6mn0, E. A.
PemernukoBa. — CapatoB, Mocksa : [IpodgoOpazoBanue, Ait [Tu Ap Meauna, 35C «IPRbooks»

(30P), 2020
Ackaposa, JI. X. Xumus : yuebnoe nocodue ans CIIO / JI. X. Ackaposa ; oj peakiuei
JI. A. BaiikoBoii. — 2-e m3n. — CapatoB, ExarepunOypr : IIpodobOpazoBanue, YpanbCckuii

denepanbubiit yausepcuret, 9bC «IPRbooks» (90P), 2019

benbuenko JI.A. ®usnomnorus yenoeka. Opranusm Kak 1eaoe [DIeKTpOHHBIN pecypc] :
yueOHO-MeTonuyeckuii komrieke / JILA. benpuenko, B.A. JlaBpuHEHKO. — DJEKTpPOH.
TekcToBble nanubie. — HoBocubupck: 9BC «IPRbooks» (30P), 2017

Bonneipesa, O. N. Xumus : 3apaunuk s CIIO / O. U. bonneipesa, O. I1. Kymnapesa,
I1. A. TTornomapeBa. — Caparos : [Ipodo6pazosanne, DbC «IPRbooks» (O0OP), 2020

BbpeitkoBa, A. JI. Obmas u Heopranuueckas xumus : npaktukym s CIIO / A. 1.
BbpritkoBa. — Caparos : [IpodobpazoBanue, I5C «IPRbooks» (3OP), 2020

Baiithep, B. B. Xumus : yue6Hoe nocobue ans CIIO / B. B. BaiitHep ; non penakuueit
M. K. HBanoBa. — 2-e m3a. — CapatoB, ExarepunOypr : IIpodoOpazoBanue, YpaabCKuii
denepanbubiit yausepcuret, 9bC «IPRbooks» (90P), 2019

Bepxomenmena, FO. I1. buonorus : yuednoe nmocodue mns CITO / 1O. I1. Bepxomieniena.
— Caparos : I[Ipodo6pazosanne, IbC «IPRbooks» (D0OP), 2020

Hpoznos, A. A. Xumus [DnexTpoHHblld pecypc] : yuebnoe nocodue mis CIIO / A. A.
Hpoznos, M. B. [IpoznoBa. — DnekTpoH. TekcToBble nanHbie. — CapartoB. -ObC «IPRbooks»
(O0P), 2019

Kum A.M. Opranuueckass xumusi [DneKkTpoHHBII pecypc] : yuebHoe mocobue / A.M.
Kum. — Dnextpon. TekctoBsie qanubie. — HoBocubupck: 3bC «IPRbooksy» (30P), 2017

Kouees, A. A. ®uzuka. MonekymnsipHas (Qu3uKa, TEPMOAMHAMHUKA, 3JEKTPUUYECTBO U
MarHetusm : ywyebHoe mnocobue s CIIO / A. A. KoueeB. — CaparoB, Mocksa
[TpodobpazoBanue, Aii [Tu Ap Menua, 9bC «IPRbooks» (30P), 2020

Kyp6atoBa, H. C. Obmas Ouonorus [D1eKTpoHHBIA pecypc| : yuyeOHOe mocodue ist
CIIO / H. C. Kyp6atoBa, E. A. Ko3noBa. — D1eKkTpoH. TekcToBble JaHHble. — Caparos. -ObC
«IPRbooks» (30P), 2019

Jleryta C.H. ®usuka [OnekTpoHHBIH pecypc] : yuebHoe mocobue / C.H. Jleryra, A.A.
Yakak. — DnexTpoH. TekctoBbie faHHbie. — OpenOypr. DbC «IPRbooks» (90OP), 2016

Jleryra, C. H. ®u3uka. MonekynspHas ¢usuka : yuebHoe nocodue misa CIIO / C. H.
Jleryrta, A. A. Hakak. — Caparos : [IpodobpazoBanne, DbC «IPRbooks» (90P), 2020

Jleryta, C. H. ®usuka. Dnextpocratuka : yuedbHoe nocodue juist CI1IO / C. H. Jleryra, A.
A. Yakak. — Caparos : [Ipodobpazoanue, I36C «IPRbooks» (30P), 2020
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Ontuka. Pemenne 3amau : yueOnoe nocoodue / JI. . Bypos, A. C. I'opbanesuy, 1. A.
Kanymkas [m np.] ; mon penakuueit JI. M. BypoBa. — Munck : Beiumiimas mkona, 9bC
«IPRbooks» (30P), 2018

[Taneiruna, A. B. ®usuka [DnexkTpoHHbIl pecypce] : mabopaTopHblii mpaktukyMm st CI10
/ A. B. Ilanbiruna. — DnekTpoH. TekcToBble AaHHble. — CapartoB. -OBC «IPRbooks» (30P),
2019

[Mapmakos, A. H. ®usuka B 3amadax. OnTuka : yuebnoe mocodbue mns CIIO / A. H.
[TapmrakoB. — Capatos : [IpodoOpazoBanue, Aii [Iu Ap Meaua, ObC «IPRbooks» (30P), 2020

[Mapmakos, A. H. ®u3uka B 3agauax. DeKTpoMarueTusM : yueonoe nocodue mist CI10O /
A. H. IlapmrakoB. — CapatoB : IIpodobpazoBanue, A Ilu Ap Meaua, SbC «IPRbooks»
(B0P), 2020

[Tepmunos, A. B. Obmas ¢uszuka. 3amaun ¢ pemeHusaMHu : 3anadyiuk / A. B. IlepmuHoB,
1O. A. BapkoB. — Capatos : ByzoBckoe o6pazoBanue, DbC «IPRbooks» (30P), 2020

[Tuckapéra T.M. COopHUK 3amay mo oOmeMy Kypcy GU3UKU [DIEKTPOHHBIA pecypc] :
yuebnoe mocobue / T.U. IluckapéBa, A.A. Yakak. — DJIEKTPOH. TEKCTOBBIC IaHHBIC. —
OpenoOypr: ObC «IPRbooks» (30OP), 2016

®usuka. Mexanndeckue kosjeOanus. COOpHUK 3aJad € pELICHUSMHU [DJIEKTPOHHBIN
pecypc] : 3agaunuk ans CIIO / coct. b. K. JlanTeHKOB. — DIIEKTPOH. TEKCTOBBIE JaHHBIC. —
Caparos (30P), 2019

Ouszuka. Mexannuyeckue konebanusi. COOpHUK 3a7a4 ¢ pemeHusamu : 3aaadnuk ams CI1O
/ cocraButenu b. K. JlantenkoB. — Caparos : IIpodoGpazoBanue, 9bC «IPRbooks» (30P),
2019

XamuroBa A.U. Opranuueckass xumusa st ctyaeHToB CIIO [DnexTpoHHbId pecypc] :
yuebHoe mocobue / AWM. XamuroBa, T.E Byceiruna, JI.P. Cadpuna. — DneKTpoH. TEKCTOBBIE
nanabie. — Kazanb.OBC «IPRbooks» (D0P), 2016

XapaukoBa C.B. boranuka ¢ ocHoBamu 3Kojoruu pacteHuil. Hacte | [DneKTpoHHBII
pecypc] : yae6Hoe mocodbue / C.B. Xapaukona, FO.I1. BepxomenmneBa. — DIEKTPOH. TEKCTOBBIE
nannbie. — OpenOypr. ObC «IPRbooks» (30P), 2017

Xumus [DnexkTpoHHbIH pecypc] : yuedHoe nocobue miia CIIO / cocr. I'. FO. BocTtpukosa,
E. A. XopoxopanHa. — DnekTpoH. TekcToBble naHHble. — CapatoB. -ObC «IPRbooks» (O0P),
2019

Xumus : yueoHnoe nocodue misa CITO / M. T'. MBanos, JI. A. baiikoBa, O. A. HeBonuHa,
M. A. Kocapesa ; non penakmueii . M. Kamuanuenko. — 2-e u3a. — CaparoB, EkarepunOypr :
[TpodobpazoBanue, Ypanbckuil penepanbubiii yausepcuret, IbC «IPRbooks» (30P), 2019

Yakak, A. A. MonekynspHas ¢usuka : yaeOnoe nocodue mist CIIO / A. A. Yakak ; nox
penakiueit M. I'. Kyuepenko. — Capatos : [IpodobpazoBanue, 35C «IPRbooks» (30P), 2020

Yakak, A. A. ®uzuka. [luHaMruka MEXaHHUYECKOTO JABUKEHUS : ydeOHOE mocoOue Jist
CIIO / A. A. Yakak. — Capatos : [Ipodo6pazoanue, 95C «IPRbooks» (30P), 2020

Yakak, A. A. ®u3uka. DIEKTpUUECTBO U MarHeTusM : yueOHoe nocodue ans CIIO / A. A.
Yakak. — Capatos : [IpodobpazoBanue, I6C «IPRbooks» (30P), 2020

JlonmoJJHUTEJLHAS JUTEpaTypa:

bontpomerok, B. B. Heopramnueckas xumus : mocoOue isi TOATOTOBKH K
[EeHTpaau3oBaHHOMY TectupoBanuio / B. B. Bboatpomerok. — Munck : Terpamut, ObC
«IPRbooks» (30P), 2019

lapmmn, A. I1. Opranuueckass XUMHS B PUCYHKaX, TaONUIAX, cXemax [DIeKTPOHHBIN
pecypce] : yuebnoe nmocobue / A. I1. INapmun. — DnextpoH. TekctoBble manabie. — CII6. -ObC
«IPRbooksy» (30P), 2017

Kysnemnor C.M. CnipaBounuk o dusnke [DIeKTpOHHBIN pecypc] : yueOHOe mocoOue st
CIIO / C.M. Ky3uenos, K.M. Porozun. — DnekTpoH. TekcToBble aaHHble. — CaparoB: DbC
«IPRbooks» (30P), 2017

Kypc no neopranmueckoit xumuu / . — HoBocuOupck : CuOupckoe yHUBEPCUTETCKOE
u3natenberBo, Hopmaruka, DBC «IPRbooks» (D0P), 2016
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Kypc no ¢opmynam. ®dusmka, Xxumusi, MaremMatuka [DIEeKTpOHHBIH pecype] / . —
DneKkTpoH. TeKcToBbie nanHble. — HoBocubupck: ObC «IPRbooksy» (30OP), 2017

Jles, O. WN. Tpenaxep mno OHONOrMM JUIsI HOATOTOBKM K LIEHTPAIU30BAHHOMY
TecTupoBaHuto U sk3ameny / O. U. Jles. — 2-e m3a. — Munck : Terpamut, Db5C «IPRbooks»
(B0P), 2019

Marneim, C. C. buosorust : MogHBIA Kype MOJATOTOBKH K TECTUPOBaHUIO U dK3ameny / C.
C. Marnpi. — Musck : Terpanut, 9bC «IPRbooks» (DOP), 2018

PomanoBa, B. B. ®wusuka. Ilpumepsl pemenus 3amad : ydeOHoe mocobwe / B. B.
PomanoBa. — MuHck : PecnyOnauKaHCKHI HHCTUTYT TPO(GECCHOHAIBHOTO O0pa30BaHUA
(PUIIO), OBC «IPRbooks» (30P), 2017

Pessimkun, B. Y. XuMus : ONHBIN KypC MOATOTOBKHU K TECTHPOBAHUIO U 3k3ameny / B. U.
Pessmikun, C. E. Jlako6a, B. H. Bypas. — Munck : Terpanut, 9bC «IPRbooks» (30P), 2018

CkusipoBa, E. A. CnpaBounuk mo ¢usuke ¢ mnpuMmepamu pemieHus 3anad. Yacte 1
yaueOHnoe nocodue / E. A. Cxusapona, H. JI. Tonmmauesa, C. U. Ky3nenoB. — Tomck : Tomckwuit
nonurexunuecknit yausepcuret, DbC «IPRbooks» (30P), 2017

Cracp, H. @. O6mias u Heoprannyeckas xumus : cnpaBouHuk st CI1O / H. @. Cracs ;
nox penaknueid A. 1. Unpun. — Capatos : [IpodobpazoBanue, 35C «IPRbooks» (30OP), 2017

TpetpsikoB, FO. M. Boma. Crtpykrypa u Temnodusuyeckue mapameTrpsl / HO. M.
TperbsikoB. — MockBa, MxeBck : PerymsapHas u Xxaotudeckas JIMHAMHuKa, MHCTUTYT
KoMIbloTepHBIX uccienoBanuii, 9bC «[PRbooks» (30P), 2019

Tpodpumenko, E. E. Tpenaxep mo ¢usuke 1jis MOATOTOBKH K IEHTPAIU30BAHHOMY
tectupoBanuio u sk3ameny / E. E. Tpobumenko, C. U. IllenenkoB. — 2-¢ u3g. — MHUHCK :
Terpanut, 9BC «IPRbooks» (30P), 2018

®dwu3uka : Kypc HHTEHCUBHOM MOJATOTOBKHU K TeCTUpOBaHUIO U sk3ameny / JI. B. Tanum, .
C. Kem6poBckwii, B. M. Ctpenwuens, B. I'. [lleneneBua. — 2-e uzn. — Munck : Terpamut, ObC
«IPRbooks» (30P), 2017

s mpenoxasareJieit

MeToauku mpenogaBaHusi Mo 00I1e00pa3oBaTENbHBIM (00SM3aTENbHBIM) JTUCIUTUIMHAM
(«Pycckuit s3b1k», «Jluteparypa», «MHOoCcTpaHHBIN s3bIK», «Matemarukay, «Mcropus» (umu
«Poccus B mupe»), «®dusznueckas KyiabTypa», «OCHOBbI 0€30MaCHOCTH JKU3HEACATEIbHOCTIY,
«ACTPOHOMHSI») € Y4E€TOM NpO(EeCCHOHATBLHOM HANpaBIE€HHOCTH MPOTPAMM  CPEIAHETO
npo¢eCcCHOHATLHOTO 00pa3oBaHMsl, pealn3yeMblXx Ha 0aze OCHOBHOTO o0uiero oOpa3oBaHus,
MpelycCMaTpUBaIOLMe€ HHTEHCUBHYIO 00111€00pa30BaTEe/IbHYI0 MOATOTOBKY OOy4YarolUXcs ¢
BKJIFOYEHUEM MPUKIIAIHBIX MOJTyJIEH, COOTBETCTBYIOLINX npogeccuoHaIbHON
HaIpaBJIEHHOCTH, B T.4Y. C YU€TOM MPUMEHEHUS TEXHOJIOTHI AUCTaHIMOHHOIO U 3JIEKTPOHHOTO
oOyueHust [DnekTpoHHBIH pecypc|. — Pexum nmocryma: https://edu.gov.ru/ pasmen «bank
JTOKYMEHTOB)

ITucemo /[lemapramMeHTa TrOCyJapCTBEHHOM MOJUTHKH B cdepe MOArOTOBKH pPaboumx
kagpoB u JIIIO MunnctepcTBa oOpasoBanuss u Hayku P® or 17.03.2015 Ne 06-259
«PekoMeHaMKM MO0 OpraHM3aldy TOJIYYEHHUS CpEeIHEro oOIero odpa3oBaHHs B Ipeaesax
OCBOEHUSI 00pa3oBaTeIbHBIX MPOrpPaMM CpeIHEro MpodecCHOHaIbHOr0 oOpa3oBaHMs Ha 0aze
OCHOBHOT'O 0011ero o0Opa3oBaHUS ¢ Yy4eTOM TpeOoBaHUM (enepanbHbIX TOCyIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHAAPTOB M MOJy4aeMoW Mpodeccuyd WM CHEeUUaIbHOCTH CPEIHEro
po¢eCCHOHATTLHOTO 00Pa30BaHM»

[Tlucemo MunoOpuayku Poccun ot 17.03.2015 Ne06-259 «O wHampaBieHUU
NI0pabOTaHHBIX PEKOMEHAIMI MO0 OpraHU3alK MOJIYYEeHHUs! CpeiHero oouero o0pa3oBaHus B
npeJierax OCBOCHUs 00pa30BaTeIbHBIX MPOrpaMM CpeIHEr0 MPodhecCHOHATBEHOTr0 00pa30BaHUs
Ha ©0a3e OCHOBHOro oOmiero oOpa3oBaHusi C Yy4deToM TpeOoBaHMU (heaepanbHBIX
rOCy/lapCTBEHHBIX ~ 00pa3oBaTeNbHbIX CTAaHIAPTOB M  ToJydyaeMol mpodeccuu  WiH
CMELUAIBHOCTH CPEAHEro NpoecCHOHaTIbHOI0 00pa30BaHU»

[Ipukaz Munobpuayku Poccun ot 17.05.2012 Ne413 (pea. ot 11.12.2020) "OO6
YTBEP)KICHUU (ellepalbHOr0 TOCYIapCTBEHHOTO OOpPa30BaTENbHOIO CTaHAApTa CPEIHEro
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obmiero oopazoBanus" (3apeructpupoBano B Munrocte Poccun 07.06.2012 Ne24480)

Pacnopsixkenne MunnpocBemennss Poccuun ot 30.04.2021 NoP-98 «O06 yrBepxaeHuun
Konnenmun npenogaBanusi 001eo0pa3oBaTebHBIX JUCIUILTUH ¢ y4E€TOM MPO(heCcCHOHATBLHOM
HAIMpPAaBJIEHHOCTU MPOrpaMM CpPEIHEro NnpodeccHoHaIbHOr0 00pa3oBaHUs, peaiu3yeMbIX Ha
0a3e OCHOBHOT'O O0IIIEro 00pa3oBaHUD»

®enepanpubiii 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit
denepauuny

HUHTEPHET-PECYPCBI

Poccuiickasi snekTpoHHas 1IKoia [DJIEKTpOHHBIM pecypc]. — Pexum pocryma:
https://resh.edu.ru

OnexktpoHHasi OubOnuorednass cuctema «HamumoHanbHas 5>IEKTPOHHAs OUOIMOTEKa»
[DnexTponHsbIit pecypc]. — Pexum gocryna: https://H36.pd

Onexkrtponnas 6ubiamoreunas cucrema «IPRbooks» [DnexrponHsbiii pecypc]. — Pexxum
noctyma: http://www.iprbookshop.ru/

I'azera «buosorus» u cailt mis yuutenedl «5 may Ha ypok Oumosormm» http://school-
collection.edu.ru/collection

Iazera «Xumus» u caiT i yuutens «5 uay Ha ypok xumumy» http://www.chemnet.ru

Enunas xomnekuus [{OP: Tlpeamernas kosuiekims «Xumus» http://him. Iseptember.ru

EcrecTBeHHO-Hay4HbIE JKCIIEPUMEHTHI: XUMUSL. Komnexknus Poccuiickoro
obieobpaszoBarensHoro mopraina http://school-collection.edu.ru/collection/chemistry

OCHOBBI XMMUU: JIEKTPOHHBIN yueOHukhttp://www.chemistry.ssu.samara.ru

OTKpBITHIHA KOJuTemK: XuMushttp://wwwhemi.nsu.ru

KouTpen — Xumus i Bcex: yueOHo-uHpopMaimonHsiii caithttp://classchem.narod.ru

XuMus Ans BCeX: WJUIIOCTPUPOBAaHHBIE MaTepuaibl MO OOIIeil, OpraHuyYecKoil u
Heopranmdeckoi xumuu http://ru.wikipedia.org/wiki/Xumust

Xumus ¥ xku3Hb — XX BeK: HAy4YHO-TIOMYJISIPHBIN KypHAI

OtkpoiThiil KOJLIEK: bruosnorus http://bio.1september. ruhttp://school-sector.relarn.ru/ns

m B nmnomours yuutenmo Ouonoruu: obpaszoBartenbHbl  cait WMECOH HITIY
http://college.ru/biology

Best Guonorusi: HaydHO-00pa3oBaTenbHbIN mopTan http://Wwww.eco.nw.ru

I'ocynapcrBennsiit [lapsuHoBckuii Mmy3seit http://www.biolog188.narod.ru

XKussie cyliecTBa: AIIEKTPOHHAs WITIOCTPUPOBaHHAsS SHIUKIJIONETUS
http://wwwdarwin.museum.ru

3aouyHas ecTecTBEHHO-HayuHas 1kona (KpacHospck): yueOHble MaTepHuaibl 0 OMOIOTHH
7t mKoabHUKOB http://wwwlivt.net
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JTUCHUATIIMHBI

KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOM

Nzydyenne  oOmieoOpa3oBarenbHOM — yueOHOW — AWCHUILIMHBI  «EcTecTBO3HAHUE
3aBepIIacTCs IMOJABEICHHEM HTOroB B (opMe audQepeHIIMPOBAHHOTO 3a4eTa B pPaMKax
IPOMEXYTOYHOW arTecTanuu CcTyaeHToB B mporecce ocBoenus IIIICC3 CIIO na 0aze
OCHOBHOT'O 00IIIEro 00pa3oBaHMs C MOJTYYEHUEM CPETHETO 001ero 00pa3oBaHusl.

OOmiasi  OLEHKa pacCYMTBIBACTCS  KaK  CPeIHSs
T GEpEeHITMPOBAHHOTO 3a4eTa OTACIBHO MO KaXIOMY pa3eNy JUCIUATUTHHEL.

1o uToram IMPOBCACHU A

Pe3yabTaThl 00yueHus

IToka3zaTenn
OLIEHKH pe3yJbTaTa

@DopMBbI U METObI KOHTPOJISA U
OlIeHKH Pe3yJIbTAaTOB 00y4YeHHus!

JIn4HOCTHBIE:

c(hOpMHUPOBAHHOCTH

OTBETCTBEHHOT'O OTHOLICHMS K
0o0y4eHHI0;  TOTOBHOCTh U
CIIOCOOHOCTh ~ CTYACHTOB K
CaMOpa3BUTHUIO u
camMo00pa30BaHUIO HAa OCHOBE
MOTHBallUM K OOy4YeHUIO U

MIO3HAHUIO;
OK 1. I[lonumamo cywynocmo u
COYUATLHYIO 3HAYUMOCTb

ceoell

byoyweti  npogeccuu,

NMPOoSABJIAET YCTOWYMBBIN
MO3HABATENbHBII ~ HMHTEpEC K
M3Y4YEHUIO0 YI4COHOU JUCIUTLINHBI,
AE€MOHCTPUPYET OTBETCTBEHHOE
OTHOILIEHWE K  BBINOJHEHUIO
yueOHBIX 3a7a4;

HCNOJb3yeT 3HAHUS U YMEHUS
JUIS  BBIPaKEHUSI COOCTBEHHOTO
MHEHHS;

NPOSIBJISIET CAMOCTOSITENILHOCTD U

— HaOmoJeHue U  OLEHKa
BBITIOTHEHUSI  MPAKTUICCKUX
3aJIaHuM;

— TEeKyIIUn KOHTPOJIb:
YCTHBIH OMpPOC, IMHUCHMEHHBIC
paboThI IO TeMaM (paszjiesam);

— BBIIIOJIHEHHE
CaMOCTOSITENILHOM paboThl;

— IPOMEXKYTOUHAs
aTTecrauus B bopme

nposeisimo K neti yemotiugbiii | o e oCTh > HOUCKE | nudppepentposanroro sauera
wnmepec HEOOX0aUMON HMH(pOpMALUK IS
3¢ HeKTHBHOTO BBITIOJTHCHHUSI
y4eOHBIX 3ajad.
- c(hOpPMHUPOBAHHOCTH OopHeHTHpYeTcs B HHQOpMALMK O | — HaOMIOJEHHE W OLIEHKa
OSJIOCTHOTO ~ MHUPOBO33PCHMA, | COBpEMECHHOM Pa3BUTUH | BEIIOJHEHUS NPAKTUYCCKUX
COOTBETCTBYIOIIETO €CTECTBEHHBIX HAYK " | 33JaHHH;
COBPEMCHHOMY YPOBHIO | 00111eCTBEHHOM MPAKTHKH; — TeKylIui KOHTPOJIb:
Pa3BUTHS ECTECTBEHHBIX HAYK H | posipsier YCTOHUMBOCTD | yCTHBIH OMpOC, MHCHMEHHBIE
OOIIECTBEHHOM IPAKTHKH; MHPOBO33PEHYECKUX B3IJIAIOB U | paGoThl MO TeMaM (pa3jenam);
yOXKICHH, KOTOPBIE | — BEIOTHCHHE
CKa3bIBAIOTCA 1pu OLCHKE | camocTOsATEIHLHOM pabOTHI;
TNPOLECCOB M SIBICHUN COOBITHH | _ mpomexyTodHas
OKPY’KAIOICH MPUPOJIC ¥ KU3HHU; | arrecTallis B dhopme

JAEeMOHCTPUPYeET 3HAHUSI
BaXXHEUIITUX

€CTECTBEHHOHAYYHBIX  MOHSTHU,
3aKOHOB, TEOPETUYECKUX

MOJ0KEHUH, MMEIOINX 3HAUYeHHE
JUISL [MOHUMAaHUs CYIIHOCTH
IIPOLIECCOB Pa3BUTHUS IPUPOIBI U
o011ecTBa.

Qg QepeHIIMPOBaHHOTO 3a4eTa

- c(OPMHPOBAHHOCTH
OCHOB caMOpa3BUTHUSA u
CaMOBOCITUTAHMS B
COOTBETCTBUU c
00111eYeTOBEYCCKUMHU
[EHHOCTIMH W HJeajJaMH
TPaKIaHCKOTO 00111eCTBa;

FOTOBHOCTh M CIIOCOOHOCTH K

ompenessieT BO3MOXHBIE IYTH
pelIeHUs aKTYalbHBIX MPOOIEM
YEeJI0BEYECTBA, KOTOpPHIE MOTYT
OBITE peLIEHbI CpeacTBamMu
€CTECTBEHHBIX HayK;

yMmeer CaMOCTOSITEIILHO
OIlIEHUBAaThH cBOH IEUCTBHS,
ONPEAEISIET  NMPABWIBHOCTD U

— HgaOmromeHnue W OIlEHKa
BBIMIOJIHEHUSI ~ MPAKTUYECKUX
3aJJaHNH;

— TEKyIUn KOHTPOJIb:
YCTHBIH ONpPOC, NHChMEHHbBIE
paboThI O TeMaM (pazaenam);

— BBINIOJTHEHHE
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CaMOCTOATEIILHON, TBOPYECKON

OLIMOOYHOCTh CY)KICHHIA;

CaMOCTOSITETILHON pabOThI;

51 OTBETCTBEHHOM | HCIOJIb3YeT

ACATCIBHOCTH, C€CTECTBCHHOHAYYHbIC 3HAHUA JJIA

OK 5. Hcnonvzosams | pemenns cuTyalOHHBIX 33124

ungopmayuonro-

KOMMYHUKAYUOHHBLE

MEXHON02UU ons

COBEPUIEHCNBOBAHUS

npogeccuonanvrol

oesimenibHOCHU.

- c(hOpMHUPOBAHHOCTH JAE€MOHCTPHPYET  COBPEMEHHBIE | — TEKYLIMH KOHTPOIb B

DKOJIOTHYECKOIO  MBIIUICHHS, | €CTECTBEHHOHAYYHBIE 3HAaHHUA H | (hOpME TECTHPOBAHUS;

INOHUMMAaHU: BIIMSHUS | IpECTaBICHUSA O COBPEMCHHBIX | — oreHKa 3aJaHuid

COUAJIbHO-9KOHOMHYCCKUX €CTECTBEHHBIX HAayK, NOHUMAHUE | BRIMOITHEHHBIX HA

IponeccoB  Ha  COCTOAHHC | prygnus COLMAIBHO- | IPaKTUYECKOM 3aHATHH;

ZIEEES-HHEEHMT) eTe;ZLLHagEZ(;I; DKOHOMHYECKUX ~ MNPOUECCOB  HA | — rtekymIumii KOHTPOIIb:

5 L v

SKoToro-HanpascHiol oM o, | vaGors no e (peennn:

NIEATEIbHOCTH, ’

OK 10, Ocyugecmensime OonpeaeasieT, AaHaJIUu3UpPYeT M | pemeHue CUTYallMOHHBIX
CPaBHMBAET KAa4eCTBEHHBIC W | zanau;

NPOPUAGKMUKY MPABMAMUIMG, | ko 1yecTBeHHbIE HOKA3aTeNH, | _ prinoiHeHHe

obecneuusams OXpamy JHCUSHU U | XapaKTEpU3yIOIME  NPHPOIHBIE CaMOCTOSITEbHOI PaBOThI;

300p08bs Oemell 00BEKTHI, TIPOIIECCHI U SBJICHUS IO | _ NPOMEKYTOUHAS
PA3NUYHBIM MCTOYHUKAM JPYTHM | arrecrars B dopme

MCTOHHKAM, nubdepeHInpoBaHHOTO 3a4eTa

yCTaHABJIMBAaeT PUYUHHO-

CIIEZICTBEHHBIC CBSI3H B

n3y4aeMOM MaTepHale;

npuMeHeHHe

€CTeCTBEHHOHAYYHbIX 3HAaHUH B

9KOJIOrO-HaNpPABICHHON

JesITeIbHOCTH.
- c(OPMHPOBAHHOCTH ydacTMe B TpPYNNOBBIX U | — HaONIOJEHME M  OIEHKA
KOMMYHHKaTHBHON KOJUIEKTUBHBIX (opMax paboThl; | KOMMYHMKATHBHOMN
KOMIIETCHTHOCTH B OOLUCHUH U | gcmosib30BaHHe  d(P(PEKTUBHBIX | KOMIIETEHTHOCTH B OOLICHUH U
COTPYAHNYCCTBC CO | cnocoOOB ~ KOMMYHMKAallid B | COTPYIHUYECTBE;
CBEPCTHUKAMH U B3POCIHIMH B | pererun yueGHEIX 33/1a1; — OllCHKA BLITOHEHS
00pa30BaTeIbHOIL, . | cTpeMJleHMe K COTPYIHHYECTBY | MpaKTHUECKMX 3 aHHIL;
00IECTBEHHO TIOJIE3HOM, | ¢ cRepcTHMKAMM M B3POCIBIMU B | _ TeKywuit KOHTDOIIb:
yqe6H°'HCSHeHOBaTeHI’CKOH’ 06pa3oBaTENbHOM, OOIIECTBEHHO | yeTHEN OMPOC, THCHMEHHBIE
TBOPHCCKON M JIPyIHX  BHAAX TIOJIC3HOIH, y4ebHO- paboTHI IO TeMaM (pazesam);

JIEATENBHOCTH;
OK 6. Pabomamp 8
KOJILIEeKMuee u Komawoe,
63aUMOOeUCMB08AMb c
PYKOBOOCMBOM, KOJIe2amMu U
COYUATILHBIMU NAPMHEPAMU.

HCCIIEIOBATENILCKOW, TBOPYECKOU

Hu }Ipyl"I/IX BHUIax )IeﬂTeJ'II)HOCTI/I;
co0II01eHne

HPaBCTBCHHO-

OTUYCCKHUX HOPM BSaHMOﬂeﬁCTBI/ISI

— BBIIIOJTHCHHUEC
CaMOCTOSTENbLHON pa6OTLI;

- YMEHHE $CHO, TOYHO,
rPAaMOTHO  HW3JIaraTb  CBOM
MBICJIM B YCTHOM ¥ TUCBMEHHOMN
peun, [IOHUMATh CMBICII
[IOCTaBJICHHOU 3a/1auy,
BBICTPAMBaThb  aApryMEHTALUIO,

HCMOJBb3YyeT 3HAaHUA W YMCHUA

JUIS  BBIpa)KE€HUSI COOCTBEHHOTO
MHEHUS;
AEeMOHCTpPUpYeT KYJIbTYpPY

YCTHOM U MMCBMEHHOU peuu;
HCIOJIb3YeT

— HaOJIOLEHME ©  OllIEHKa
BBITIOJIHEHHUS MPAKTUYECKUX
3aJJaHNH;

— TEKyIun KOHTPOJIb:
YCTHBIA ONpPOC, NUCHBMEHHbIE
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IPUBOAUTL  APTYMEHTBI U

KOHTPapPTyMEHTHI;
OK 6. Pabomamp 8
KoaeKkmuee u Komawoe,
83AUMO0eUCBO8AMDb c

PYKOBOOCMBOM, KOoNle2amu U
COYUANLHBIMU NAPMHEPAMU.

eCTeCTBCHHOHaY‘-IHBIe 3HAHUA U
MOHATUSA  JUIS  BBIPWKEHHS U
000CHOBAHHUS COOCTBEHHOTO
MHEHHS;

JAE€MOHCTPUPYET  MPaBUILHOCTH
BBINOJIHEHHUS YU€OHBIX 3a/ad.

paboThI 1o TeMaMm (paszenam);

— BBINIOJTHEHHE
CaMOCTOSITEITLHON pabOThI;
MIPOMEXYTOUHAs] aTTeCTalus B
dbopme auddhepeHITuPOBAaHHOTO
3ayera

- KPUTHYHOCTb
MBIIIJIICHHUA, BJIaACHUC
NEPBUYHBIMHA HaBBIKaAMH

aHAJIM3a U KPUTUYHOM OLIEHKHU
noJjryyaeMoi nHpopmanuu;

UCIOJb3YeT
€CTeCTBEHHOHAYYHbIC 3HAHHUA H
MPECTaBJICHUS] Ui pEIICHUs
y4eOHBIX 3a7a4;

OCyHIeCTBJIsIET TIOUCK u
00OCHOBBIBAET BBHIOOP Pa3IHMUHBIX
CIIOCOOOB  pEHICHHS  y4eOHBIX
3aJad ¢ TOYKM 3pEHHA  HX
s dexTuBHOCTH u
1enecoo0pa3HocTu

JAaeT  KPUTUYECKYI0  OICHKY
aKTyaJIbHbIM npobiieMam
pa3BUTHSI YeJI0BEeYeCTBA u
Poccun, xotopsie MOryT OBITH
peleHbl cpeicTBaMu reorpaduun

— HaOnroleHUe W OLIGHKA
BBIMIOJIHEHUSI ~ IPAKTUYECKUX
3aJJaHuM;

— TEKyIUn KOHTPOIIb:
YCTHBIA OIpPOC, NHCbMEHHbIE
paboThI o TeMam (paszenam);

— BBIIIOJIHCHHUC
CaMOCTOSATENILHOIN paboTHI;

— TIPOMEKYTOYHAs
aTTecTrauus B bopme

mudepeHIMpoOBaHHOTO 3aUeTa

KpCaTHBHOCTb

MBIIJIICHHWA, HHUITMATUBHOCTD U

oCyIiecTBJIsieT TIOMCK u
00OCHOBBIBAET BBIOOP Pa3IHMUHBIX

— HaOJIIOJEHME W  OLICHKa
BBIIIOJIHEHUS MIPAKTUYECKHUX

HaXOIYHBOCTD; CIIOCOOOB  pelIeHHs]  Y4eOHBIX | 3aJaHMIA;
3aMa4 ¢ TOYKM 3pEHUA UX | — TEKyIUl KOHTPOJIb:
s} dexTuBHOCTH U | yCTHBIA OMpPOC, MHChbMEHHBIC
L[eIIeCO00Pa3HOCTH; paGoTsI 1o TeMaM (paszeram);
HCHOJIb3YET — BBITNIOJIHEHHUE
CCTCCTBCHHOHAYYHBIC 3HAHHS UL | caMOCTOSTEIBHON PaGOTHL.
peleHHs CUTYal[MOHHBIX 3a/1a4;
BBIIBUTaeT HECTaHAApPTHBIE
CIoCcOOBl  peleHuss  y4eOHBIX
3ajay;
MPOSIBIISIET UHUIIATUBY "
TBOPYECKUH MOAX0A B Y4eOHOM
JesSITeNbHOCTH;
MeTaHpeI[MeTHbIe:
- BJIAJICHUE  HABBIKAaMH | BJIajeer NpUeMaMH | — HaOMIOJAGHHWE W OLEHKa
NI03HABATENbHOMN, y4eOHO- | menernonaratusl, ONPEACISACT MYTH | BHITONHEHNAS  TTPAKTUYECKHX
UCCIIE0BATEIBCKON " | TOCTHXXCHUS yqe6HLIx 3ajay; 3aJJaHuM;

HpOCKTHOﬁ ACATCIIBHOCTH, a
TAKKC HaBbBIKAMU PA3PCHICHUA

npooem; TOTOBHOCTE 5
CIIOCOOHOCTD K
CaMOCTOSITCIIEHOMY MTOKCKY
METOJIOB peIICHMS
HpaKTI/I'-IeCKI/IX 3aaa4,
HpI/IMeHeHI/IIO pa3.]'II/I'-IHI)IX

METO/IOB ITO3HAHHUS,
IIK 5.5, Yuacmeosamv 6

onpenaeaser 3 PeKTUBHBIE
CHOCOOBI BBITIOTHEHUSI pabOThI;
ocyuiecTBjisieT  KOHTPOJb  3a
MpoIleccoM W pe3yJbTaToM
COOCTBEHHOM yueOHOM
TeSITeTbHOCTH;

OpHEHTHpPYeTCS B  3aJaHUsIX
TEOPETUIECKOTO U TPAKTUIECKOTO
Xapakrepa;

yMeeT CaMOCTOSITETTLHO TOOBIBATH

— BBITNIOJIHEHHE
CaMOCTOSITENTbHOM pabOTHI.
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uccneo008amenbcKou U | HOBBIC 3HAHUS, HAXOAUTh OTBETHI

NPOEKMHOU  OesimelbHOCmU 6 | Ha BOIPOCHI, UCIIOJIb3Ys y4eOHUK

obracmu O0OUIKONIbHO20 | 1 apyrue UCTOYHUKU

00pa308anus. nH(popManuu,

- YMEHHE or0upaer u HCIIONB3YET | — HAOJMIOJCHHUE U OICHKa
OpPHUEHTUPOBATHCA B PA3IMYHBIX | HEOOXOMUMYIO MH(OPMALMIO IS | BBIIOJHEHUS  MPAKTHYECKHX
MCTOYHUKAX MHPOPMALIMH, | 5hHEeKTUBHOTO peleHns yueOHbIX | 3a[aHuii;

KPUTUYECKH  OLECHMBATh M | 3ajau; — Texymmit KOHTPOIb:!
MHTCPUPCTHPOBATD OLCHUBACT W HHTEPHPETHPYET | yCTHHIA OMNPOC, MHUCHMEHHBIE

uH(pOpMalLIKIO, TOJy4aeMylo U3
Pa3IMYHBIX UCTOYHUKOB;

nH(poOpMaLIMIO, TONY4aeMylo U3
Pa3IMYHBIX UCTOYHHUKOB;

paboThl o TeMaMm (paszuenam);
— BBIIIOJIHCHHUC
CaMOCTOSITEIILHON paboTHI.

- yMEHHE

CaMOCTOSITEJIbHO OLICHUBaTh U
IpUHUMATh peleHus,
olpeeNsonue CTpaTeruto
HOBEJICHMS, C y4eToM

rpakAaHCKUX M HPABCTBEHHBIX
IICHHOCTEIA;

000CHOBBIBAaEeT BBHIOOp crocoba
pelieHus yueOHOM 3a1a4u;

JAE€MOHCTPUPYET aJeKBaTHOCTh U
CaMOCTOSTEIILHOCTh B IMPUHATHH
pElICHUs C y4eTOM COOJIIOICHUS
TPOKIAHCKUX W HPABCTBEHHBIX

— HaOJIoJeHHe M OlEHKa
BBITIOJIHEHHUS MPAKTUYECKUX
3aJIaHuM;

— TEeKyIIUn KOHTPOJIb:
YCTHBIM OMpPOC, THUCHMEHHBIC

paboThI IO TeMaM (paszjiesam);

IIK 2.2.  Opeanusosvigéams noPe —  BOITTOTHCHHC

0000maeT, aeaeT BBLIBOJABI HA | camMOCTOSTEIbHOM PabOTHI;
pasiutHble  Upbl € 0embMU | gepope €CTECTBEHHOHAYUHBIX | _ ppomesyTOUHAS
pannezo U OOWIKOILHOZO | spanyii 1 (haKTOB COBPEMCHHOIH ATTeCTAHA B bopwme
j;lg(p.?.;’?quoeodumb 3aHAMUSL C HAI: Auhepennmposanioro sadera
Ooembmu O0OUIKOIbHO2O
6o3pacma.
- OCO3HAaHHOE  BIIAJICHUE | MPeACTABJsIET uHOpPMalMIO, | — HaOIIOJEHHEe M OLECHKA
JIOTHYCCKUMHU JEHCTBUSMH | UCIIONB3YSI 3HAKOBO- | BBIIIOJHEHUSA MPaKTHICCKUX
OIIPCACICHUSA TIOHATHH, | CUMBOJIUYECKUE CPEACTBA | 3aJaHUl;
000011eHuS, YCTaHOBICHUS | (cxemsl, rpadUKH, MOIEIH) — Texywmit KOHTDOIIb:
aHATOTHH, KIacCHPUKALMKE HA rpynnupyer, KJIACCH(PUUUPYET | ycTHBIA Ompoc, MUCHMEHHBIE
OCHOBC CaMOCTOATCILHOTO | ipypople  06BEKTHI, (GAKTHI U | paGOTHI 10 TeMaMm (pasienam);
E;ffgpanem OCHOBAHIH 1| sBnenns; - BBIHOJ'IHGHI/IGV

CaMOCTOSITETIbHON pabOThI;

— IPOMEXYTOYHAS
aTTecTalus B dbopme
¢ depeHIIMPOBAHHOIO 3a4eTa

- YMEHHE YCTaHABJIMBATH | CAMOCTOSITEILHO BbIIeJIsIET | — HAOMIOJEHHWE U OLEHKa
NPUIMHHO-CICACTBCHHBIC CYILIECTBEHHBIE MIPU3HAKH | BBIIIOJIHEHUSA MPAaKTHICCKUX
CBA3HU, CTPOHUTH PACCYXKICHHUE, | cpaBHUBAEMBIX NPUPOOHBIX | 3aIaHHMH;

YMO3aKIIFOCHNC 00BEKTOB; — TeKylui KOHTPOJIb:
(I/IH,Z[yKTI/IBHOG, ACAYKTUBHOC H | cocTaBJisierT HpOCTGfIIJ.II/I@ yCTHBIﬁ OIIpOoC, IHUCBMCHHBIC

0  aHaJOrMu) H

APTYMCHTUPOBAHHBIC BBIBO/ILI;

JIeaaTh

MIPOTHO3bI COCTOSIHUSL MPUPOIHBIX
00BEKTOB, Pa3BUTHUS TNPHPOJHBIX

paboThI 1O TeMaM (pazaenam);

— BBITIOJTHEHUE
1IK 54. Odhopmnsame o .
N ¢ 6p NpOLECCOB U ABJICHUU; CaMOCTOSITENTLHOU paboTHI;

nedazoauyeckue paspadomxu 6 | yayaer apryMeHTHPOBAHHBIE | _ ppomesyTouHas
6ude omuemos, pephepamos, | prino .

. AbI, aTTecTaIus B dhopme
8bICIMYNIIEHU.

Qg QepeHIPOBaHHOIO 3a4eTa

- MPEICTaBICHUE 0 | o0bsICHsIET CYLIHOCTb U | — HaOMIOJIEHWE U  OICHKA
HEOOX0IMMOCTH OBJIAZICHUS | 3HAYUMOCTD BBIITOJTHEHUSA MPAKTHICCKUX
C€CTCCTBOHAYYHBIMH  3HAHUSIMM | eCTECTBEHHOHAYUYHbBIX 3HAHUN; 3aJaHNH;




38

¢ 1uenplo  (HOpMUpPOBAHHS
aJIeKBaTHOTO NOHUMAaHHUS
0COOCHHOCTEH pa3BUTHUS

COBpPEMEHHOI'O MHpPA,

packpsbiBaer colepKaHue
OCHOBHBIX €CTECTBEHHOHAYYHBIX
MOHSITHH u SIBIICHUM C
HCIIOJIb30BAHUEM  CIIEIIHaIbHOMN
TEPMHUHOJIOTUU;

Jaert apryMEHTHUPOBAHHYIO

OLIEHKY COBPEMEHHOW CHUTyaluu
pa3BUTHUS HAYKHU.

— TeKyluin KOHTPOJIb:
YCTHBIH OMpPOC, TMHUCHMEHHBIC
paboThI IO TeMaM (paziesam);
— BBINIOJTHCHHE
CaMOCTOSITEJILHON paboThl;

— TPOMEXKYTOUYHAs
aTTecTalus B dbopme
muddepeHIMpoBaHHOTO 3aUeTa

- MOHMMaHWEe MecTa H
pOJHM ECTECTBCHHBIX HayK B
CHCTEME HayK; IpEIICTaBIICHHUE
00 OOIIMPHBIX
MEXIUCIUTUTHHAPHBIX CBSI3SX;

AEeMOHCTPUPYeT
MOJIy4EeHHBIE u3 pa3HbIX
MPEIMETHBIX obnacreit B
pelieHny yuyeOHbIX 3a/1a4;
packpbiBaeT 3HAYCHHE
€CTECTBEHHOHAYYHBIX 3HAHUN W
MPEACTABICHUIN B PEIICHUH 3aa4
MTOBCETHEBHOM JKU3HH;

3HAHUS,

— HaOmoJeHWe U  OLEHKa
BBITIOTHEHUS.  MPAKTUICCKUX
3aJIaHuM;

— TEeKyIIUH KOHTPOJIb:
YCTHBIH OMpPOC, TMHUCHMEHHBIC
paboThI IO TeMaM (pazesam);

— BBITNOJIHEHHE
CaMOCTOSITEJILHOM paboThl;

IIpeameTtHsble:

- c(hOpMHUPOBAHHOCTH
MPEJCTAaBICHU O  IEJIOCTHOMU
COBPEMEHHOM
€CTECTBEHHOHAYYHOMI KapTUHE
MHpa, O IIPUPOJE KaK €IAUHOU
IIEITOCTHOM CHCTEME, o
B3aUMOCBSI3M YEJIOBEKa, MPHUPOIBI
1 OO0IIECTBa; O MPOCTPAHCTBEHHO-
BPEMEHHBIX Macmradbax
Bcenennoi;

3HaeT M TNOHHMMAET  CMBbICII
OCHOBHBIX TCOPCTUICCKUX
KaTeropuil v NOHATHH;
yMeeT  OIEHHWBATh
B3aMMOJEICTBUSA
KOMIIOHCHTOB,
HCIOJIB3YyeT B IIPAaKTUYECKOU
ACATCIIBHOCTH 3HAHUA W YMCHUA
JUIL  ONpEAENeHUsl INPUPOIHBIX
3aKOHOMEPHOCTEN

TIPUHITATIBI
MPUPOTHBIX

— HaOJIOJIeHue U  OLEHKa
BBITIOTHEHUSI ~ MPAKTUYECKUX
3aJIaHuM;

— TEKyIUn KOHTPOJIb:
YCTHBI OIpPOC, MHUCHbMEHHBIE
paboTHI IO TeMaM (paszjiesam);

— BBITNOJIHEHHE
CaMOCTOSITENILHON paboThl;

— IPOMEXYTOUHAas
arrecTauus B popme
¢ depeHIIMPOBAHHOIO 3a4eTa

- BIIAJICHUE 3HAHUSAMH O
Hanbosee BaKHBIX OTKPBITHSIX
A JOCTIDKEHUSIX B 00Jactu
€CTECTBO3HAHUS, TOBJIUSBIINX
Ha DBOJIIOLMIO IPEICTaBICHUN
0 TIpupojie, Ha pa3BUTUE
TEXHHUKH U TEXHOJIOTHIA;

3HAeT MU IOHHUMAET 3HA4YCHHUC
Hanbosee Ba)KHBIX OTKPBITHUAX U

JOCTHIKEHUSIX B obsacTu
€CTEeCTBO3HAHUS

OLICHMBaeT (baxTopsl
9BOJIIOL[UOHHOTO pa3BUTHS
MIPUPOJIBL;

HCNOJb3yeT B  IPAKTHYECKOU

JEATEIIbHOCTH 3HAHUS U YMEHUS
JUTS ONpeIeIICHUS BIIUSTHUS
MPUPOAHBIX OOBEKTOB, MPOIIECCOB
U SIBJICHUW HA Pa3BUTHE TEXHUKHU
U TeXHOJIOTHI;

— HaOJIIoJlcHHEe M OICHKA
BBITTOJTHCHUS MPAaKTUYECKUX
3aJJaHUH;

— TEKyIun KOHTPOJIb:
YCTHBIM ONPOC, MNHCHMEHHbIE

paboThI IO TeMaM (pazaenam);

— BBITNIOJIHEHHE
CaMOCTOSITENILHOHN paboThI;

— IPOMEKYTOYHAs
arrecTanus B bopme

¢ depeHIIMPOBAHHOIO 3a4eTa

- c(OPMHPOBAHHOCTH
YMEHHUSI PUMEHSTh
€CTECTBEHHOHAYYHBIC  3HAHMS
JUIsl OOBSCHEHUSI OKPY’KAIOLIUX
SIBJICHUIA, COXpaHEHHUs
3JI0POBBS, oOecrieueHns
0€e301acHOCTH
KHU3HECATSILHOCTH,
OepeXHOTO0  OTHONICHUA K

3HAECET M NMOHUMAECT MCEXAaHU3MBbI
MPOTCKAHUS NPUPOAHBIX ﬂBHeHHﬁ,

OCHOBBI panroHAJIBHOI'O
MIPUPOIOINIOIB30BAHUS;

aHaJIM3HUpYyeT uH(popMaLuio,
HEOOXOAUMYI0 ISl W3YYEHUs

MPUPOJIHBIX OOBEKTOB M SIBIICHUI;
OLICHMBAET BJMUSHUE PA3ITUYHBIX
(hakTOpOB Ha KU3HEAEITECIBHOCTh

— HaOJIIogeHHe M OIIEHKa
BBITIOTHEHUS MPAaKTUYECKHUX
3aJJaHuM;

— TEeKyLuil KOHTPOJIb:
YCTHBIA OMpPOC, NUCbMEHHBIE

paboThI IO TeMaM (pazaenam);
— BBHINIOJTHEHHE
CaMOCTOSITENIbHOM paboThI;
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pHupoje, paIoHaIbHOTO
MIPUPOJIOTIONB30BAHUS, & TAKKE
BBITIOJTHEHHST POJI TPAMOTHOTO
OTpeOuTeIs;

JKUBBIX OpPraHU3MOB;

HCMOJIb3YyeT B  TPaKTUYECKOH
ACATCIIBHOCTH 3HAHUA U YMCHUA
JUIL PEUICHUsl 3aJa4 COXPaHCHUS
310POBbS u obecrniedeHus
0€e301acHOTO CYIIECTBOBAHUS
Pa3IMYHBIX MPUPOIHBIX OOHEKTOB
Y YEeJIOBEKa.

- c(OPMHUPOBAHHOCTh

IPEACTABICHUM O HAy4yHOM
METOJ€ IO3HAHUS IPHUPOABI U
CpencTBaxX U3y4eHUss MEraMupa,

MakpoMHpa H  MHKPOMHPA;
BJIaJICHUC nprueMaMu
€CTECTBEHHOHAYYHBIX
HaOII0ACHUH, OITLITOB
HCCIIEIOBaHUI u OIIEHKH
IIOCTOBepHOCTI/I HOHy‘ICHHLIX
pe3yJIbTaTOB;

ompeaeJsieT METOAbl H3y4YEHUs
MPUPOJHBIX OOBEKTOB, SBIICHUH,

HPOLIECCOB;
OLlEHUBAeT pe3yabTaThI
HAOMIOACHUH,  SKCIEPUMEHTOB,
OIIBITOB,

o0bsicHsIeT CYILECTBEHHbBIE

MIPU3HAKU TIPUPOIHBIX OOBEKTOB H
SIBJICHHI,

HCHOJb3yeT B  IPAKTHUYECKOU
JIEATEIIbHOCTH METOJbI U MPUEMBI
MO3HAHUSI OKPY>KAIOIIEro MUpa.

— HaAONIOJEHME M  OILICHKA
BBIIIOJHEHUS MPAKTUYICCKHUX
3aJIaHuM;

— TEKyIIUH KOHTPOJIb:
YCTHBIA OMpPOC, MHCbMEHHbBIE

paboThI IO TeMaM (paszjesam);
— BBIIIOJIHEHHE
CaMOCTOSITENILHOM paboThl;
— TPOMEKYTOYHAs
arrecTanus B popme
Qg depeHIPOBaHHOTO 3a4eTa

— BJIAJICHUE TOHATUIHBIM | 3HAET U TMOHUMAET | — HaONIOJIGHHE ©  OIICHKa
armapaTom €CTCCTBEHHBIX | ECTECTBEHHOHAYYHYIO BBITIOJIHCHUS IIPAaKTUYECKUX
HayK, MO3BOJISIOIIUM | TEPMHHOJIOTHIO, 3a/1aHMI;
MI03HaBaTh MHpP, Y4acCTBOBATh B | OIEHHUBAET aKTyaJbHOI'O0 | — TEeKyIIUI KOHTPOJIb:
AUACKYCCUAX o | COCTOAHHUC Pa3BUTHA | yCTHBIA OIIPOC, ITMCbMEHHBIE
€CTECTBEHHOHAYYHBIM €CTECTBEHHBIX HayK; paboThI o TeMaMm (paszenam);
BOITPOCAM, UCIIONB30BaTh | 00bACHSAET CYLIECTBEHHBIEC | _ BEITOJHEHHE
pa3In4HbIC UCTOYHUKH | HPU3HAKH reorpauuIeCKuX | camocTosTeNbHOM PabOTHL;
UHPOPMAIMU JUTS TIOATOTOBKH | OOBEKTOB U SBJICHUH; — IPOMEKYTOUHAS
COOCTBEHHBIX pabor, | aHAIM3UPYeT HayqHYIO | arrecrarms B bopme
KPUTHYECKH  OTHOCHUTBCS K | MHPOPMAIMIO, HEOOXOIUMYIO IS nudepeHIIMPOBAHHOTO 3a4eTa
COOOIIIEHUIM CMU, | u3ydeHus NpUPOIHBIX OOHEKTOB U
coepKaIyM HAYYHYIO | ABJICHHH;
uH(}OpMaLINIO;
- c(OpMUPOBAHHOCTh HCIIO0JIb3YyeT NpHOOPETEHHBIE | — HAOMIOJEHHE W OIEHKa
YMCHUH TMOHUMATh 3HAYUMOCTE | 3HAHHI " yMeHUs B | BBIIIOJIHEHHUSI ~ NPAKTUYECKUX
€CTECTBECHHOHAY4YHOI'0 3HaHUsA HpaKTI/I‘leCKOﬁ JACATCIbHOCTH IS | 3aJaHU;
1A Ka)XX 10T 0 YeJI0OBEKa, | BBISIBJIICHUS, OIMIKMCaHUs u — TeKyH_[I/Iﬁ KOHTPOJIb:
HE3aBUCHUMO oT ero | OObACHEHUS pasHOoOOpasHbIX YCTHBIM OIIPOC, NMCHBMEHHBIE
npodecCHOHAIbHON SBICHAN B OKPYXKAIOIICH CPENC | paboThI O TeMaM (pasaenam);
JOEATEIIbHOCTH, pa3auyarb Ha OCHOBC HX KOMIIICKCHOHU — BBIIIOJIHEHUE
(GaxkTel ¥ OLIEHKH, CPaBHUBATH | SKCIEPTU3BI; CaMOCTOSTENLHOM PaOOTHI;
OIICHOYHBIEC BBIBOJIbI, BUAETh UX aHaJII/BprveT PE3YIBTATRL | pomexyTOUHAS
CBSI3b C KPUTEPUSAMM OLIEHOK U | AOCTHKECHHUU COBPEMCHHBIX | arrecranus B popMme
CBA3b KpUTCPUCB C | CCTCCTBCHHBIX Hayk 1 | muddepeHMpoBaHHOTO 3a4eTa
ONpPEIETEHHON CHUCTEMOM | IEPCIIEKTUBBI UX PA3BUTHUA.
LIEHHOCTEMN. OLICHHBAET pe3yIbTaThl

BO3JICUCTBUA qeJI0BeKa Ha

IIPUPOLY u ¢dakTopoB

OKpYy>Karoleu cpenbl Ha

YCJIOBCKA.
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Kpurepun oneHkn pe3y1bTaToB 00y4eHust
Kpumepuu oyenxku npu ycmmnom onpoce.

— Otmerka 5 (OTJIMYHO) CTaBUTCS 3a TOJHBIA OTBET HA MOCTaBJICHHBIH BOIPOC C
BKJIIOYEHHEM B COJIEpKaHHUE OTBETA paccKasa (JISKIMHU) MPEnojaBaTeisi, MaTepuaIoB y4eOHUKOB
U JIONOJIHUTENIbHOM TUTEpaTyphl 6€3 HaBOASIIUX BOIIPOCOB.

— Otmetka 4 (XOpoI110) CTaBUTCS 3a MOJHBIA OTBET HA MOCTABICHHBIM BONPOC B 00beMe
pacckasa (JIEKIIMU) IPerno1aBaTesis UiIu MOJIHBIA OTBET C BKIOYEHUEM B COJIEpKaHKMe MaTepuasa
yueOHHUKa, JONOJHUTENIBHOM JIMTEPaTyphl ¢ HABOASIIMMHU BOIPOCAMH IIPENOaBaTels.

— Otmetka 3 (yIOBJIETBOPUTENBHO) CTAaBUTCS 3a OTBET, B KOTOPOM O3BYYEHO Oojiee
MOJIOBUHBI TpeOyeMoro MaTepuasa, ¢ OJ0KUTEIbHBIM OTBETOM Ha YacTh HaBOASIINUX BOIIPOCOB.

— Otmetka 2 (HEYAOBIETBOPUTEIBHO) CTABUTCS 32 OTBET, B KOTOPOM O3BYYEHO MEHEE
MOJIOBUHBI TPeOyeMOro mMaTepuana, ¢ OTPUIATEIbHBIMA OTBETAMH Ha HABOJISIINE BOMPOCHI HE
03BYYEHO TIJIABHOE B COJEP)KaHUU BOMpoOca, 0e3 MpeABApUTEIBHOIO OOBSICHEHHUS NPUYUH
oOyuyaromuiicss 0TKa3ajucs OT OTBETA.

Kpumepuu oyenku npu mecmosom Konmpoiie.

— Otmetka 5 (oTruHO) cTaBUTCS 32 95% U Oosiee MpaBUIBHBIX OTBETOB.

— Ortmetka 4 (xopomio) craBurcs oT 80% 110 94% npaBUIBLHBIX OTBETOB.

— Ortmetka 3 (ynoBieTBopuTenabHO) cTaBUTCs OT 60% 10 79% npaBUIBHBIX OTBETOB.

— OtmeTka 2 (HEeyIOBJIETBOPUTENHHO) CTABUTCS MPpHU HANMUYUU MeHee 60% MmpaBUIbHBIX
OTBETOB WJIH MPU OTKA3€ 00y4aIoIIerocsi MPOUTH TECTOBBIM KOHTPOJIb.

YpoBeHb yCBOEHUSI TPOrPaMMHOTO MaTepHalia OLIEHUBAETCS CIEAYIOIIUM 00pazoM:
I yposenv: 0,95 u eviue — gvlule ONMUMATLHO20
1l ypogenwv: 0,71 -0,94  — onmumanvuoiii
11l yposensv: 0,6 — 0,70 — oonycmumblii
1V yposenw: 0,59 u nusxe — kpumuueckui

Kpumepuu OyeHKu npu npoeedenuu oughchepenyuposannozo 3auema
(npomescymounan ammecmauus).

— OrnieHka «5» BBICTABISIETCS O0YYAIOIIEMYCsI, €CJIM OH TJIYOOKO M MPOYHO YCBOMJI
MPOrpaMMHBIN MaTepuan, UCYEePIIbIBAIOIIE, TOCIEA0BATENbHO, YeTKO U JOTHUECKHU CTPONHO ero
U3JIaraeT, YMEeT TECHO YBS3BIBATH TCOPHUIO C MPAKTHKOW, CBOOOJHO CIIPABIIACTCS C 3aadyaMu,
BONPOCaMH U APYTUMHU BUIAMH MPUMEHEHUS 3HAHUU, MPUYEM HE 3aTPYAHSIETCS C OTBETOM IMPHU
BUJIOM3MCHCHHUH 3aJ[aHWi, WCIIONB3yeT B OTBETE MaTepual MOHOTPa(QUUYECKOW JHTEpaTyphl,
MPaBUJILHO OOOCHOBBIBAET MPHUHITOE pEIlIeHHE, BiIaJeeT Pa3HOCTOPOHHHMH HaBBIKAMU U
MIPUEMaMH BBITIOJTHEHUS MPAKTUICCKUX 3a]1a4.

- Ornenka «4» BBICTABISIETCS O0yYaromIeMycCsl, €CJIM OH TBEPJO 3HACT MaTepual,
TPaMOTHO | TIO CYIIECTBY M3JIaraeT €ro, He JIOMycKas CyIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha
BONPOC, MPABWIBHO TMPUMEHSIET TEOPETUYECKHE TMOJIOKEHUS TPU PEUICHHH MPaKTHYECKUX
BOIIPOCOB M 33J1a4, BJIaJIceT HEOOXOJMMBIMI HABBIKAMH M MPUEMAMH WX BBITOJTHCHUS.

- Ornenka «3» BBICTABIIICTCA OOYyYaIOMIEMYCs, €CJIM OH WMEET 3HAHHS TOJIBKO
OCHOBHOTO MaTepuaia, HO HE YCBOWJI €ro JeTaliedd, JOMyCKaeT HETOYHOCTH, HEAOCTATOYHO
MPaBWIbHBIE (OPMYJIIMPOBKH, HAPYIICHHS JIOTHYECKON IMOCIEA0BATEILHOCTH B HW3JIOKECHUU
MPOrPaMMHOTO MaTepHalia, UCTIBITHIBACT 3aTPYTHEHUS IIPU BHITIOJTHEHUH MTPAKTUIECKUX PadoT.

— Ornenka «2» BBICTaBISIETCST O0y4alOMIEMyCsl, KOTOPbI HE 3HAeT 3HAYMTEIHHOU
YacTH MPOTPaMMHOTO MaTepuajia, JOMYCKAaeT CYIIeCTBEHHbIC OIMMOKH, HEYBEpEHHO, C
OONBIIMMH  3aTPYJHEHHUSIMH BBINIOJIHAET TNpakTHueckue paboTel. Kak mpaBwmio, oOleHKa
«HEYIOBJICTBOPUTEIIBHO» CTABUTCS OO0YJAIONIUMCS, KOTOPhIe HE MOTYT MPOJIOJIKUTH 00ydeHUe
0e3 JTOMOIHUTENBHBIX 3aHATUN IO COOTBETCTBYIOIICH TUCITUTUINHE.

Kputepuu onieHUBaHUS RPAKMUUECKO20 3AHAMUA
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- Onenka «S5»BBICTABISIETCA, €CIU CTYACHT HMMEeT TyOoKue 3HaHMs y4yeOHOro
Marepuaia 1Mo TeMe NPaKTUYEeCKOH paboThl, MOKA3bIBA€T YCBOCHHE B3aMMOCBSI3M OCHOBHBIX
MOHATUIM MCIONb3yeMbIX B pab0Te, CMOI' OTBETUTh HA BCE YTOUHSIOIINE U JIOTOJIHUTEIbHBIC
BOIIPOCHI; CTYIEHT JEMOHCTPUPYET 3HAHUS TEOPETHUUECKOIO M IMPAKTUYECKOro Marepuaia IIo
TeMe NPaKTHYECKON paboThl; OMpeAensieT B3aMMOCBS3M MEXAY IOKa3zaTelsMH 3a7add, AaéT
IIPABWIBHBIM aJrOPUTM PpELIEHMs], ONpPEeNsieT MEXKAUCUMIUIMHAPHBIE CBSI3M IO YCIIOBHUIO
3a/1aHHUsl.

- Onenka «4» BBICTaBIISICTCS, €CIM CTYJIEHT MOKa3all 3HaHUe yueOHOro MaTepuara,
YCBOMJI OCHOBHYIO JIMTEPATYPY, CMOT OTBETUTH ITOUTH IIOJIHO HA BCE 33JJaHHBIE JJOTIOJIHUTEIbHbBIC
Y YTOUHSIIOLIME BOIPOCHI; CTYJIEHT JAEMOHCTPUPYET 3HAHUSI TEOPETUUYECKOrO0 M MPAKTHUYECKOIO
Marepuaja MO0 TeMe NPAKTUYEeCKOH paboThl, JAOMYyCKas HE3HAYMTEIbHbIE HETOYHOCTH IpHU
pEeLIeHUH 3a]a4, UMEesl HEMOJHOE MOHMMAHME MEKIMCUUIIMHAPHBIX CBA3EH IPU MPABUIBHOM
BbIOOpPE aNropuTMa pEeLICHUS 3aJaHUs.

- Onenka «3»BBICTABISIETCS, €CJIM CTYAEHT B I€JIOM OCBOWJ MaTepuall
MPAKTUYECKON paboThl, OTBETHII HE HAa BCE YTOUHSAIOIINE U IOTIOJHUTEIbHBIE BOIIPOCHI; CTYECHT
3aTPYIHSETCS C TMPAaBUIBHOM OLEHKOM MNPENIOKEHHOW 3a/1add, JAAa€T HEMOJHBIA OTBET,
TpeOyromuii HaBOAAIIUX BOMPOCOB NIPENOAaBaTeis, BHIOOpP alropuTMa pelIeHUs 3a7aydd
BO3MO>KEH IIPU HABOSAIIMX BOIPOCAX MPENo1aBaTesl.

— OueHka «2»BBICTABISICTCS CTYICHTY, €CIM OH HMEET CYIIECTBEHHBIE MpPOOEBl B
3HAHUAX OCHOBHOTO yueOHOro MaTepuaja MPAaKTUYECKOW paboThl; HE PaCKPBUI COJCpKaHUE
BOIIPOCOB, HE CMOI' OTBETUTh Ha YTOUHSIOLIME U JOINOJHUTEIbHBIE BOIPOCHI; CTYAEHT NaéT
HEBEPHYIO OIIEHKY CUTYyalluH, HEMPAaBUILHO BHIOMPAET aNTOPUTM JCHCTBHIA.

Kpumepuu oyenku ooknaoa cmyoenma:

- Onenka «5» - BBICTaBISIETCS  CTYIEHTY, BBICTYIUICHHE KOTOpPOTO
COOTBETCTBOBAJIO  3asIBJICHHONM TEME; YETKO CTPYKTYpUpOBaJl MaTepuai, JIOTMYECKU
MOCNEAOBATEIbHO €ro  M3JOXKWI, CTYAEHT MPOJAEMOHCTPUPOBAI  CBOOOJHOE BIAJCHUE
cCoJlepKaHusl JOKJaJa, WCIOJIb30BaJl B PEYM CHEUUAIbHYI0 TEPMUHOJIOTHIO, ITOKa3ajl
NOHUMaHME COJEpKaHMs; MpoBeN MIyOOKHH aHamu3 MHPOpMalMU MO TeMe JOKJIaaa; CMOT
OOBSACHUTh NPUYUHBI OTKIOHEHUH OT JKEJIaeMOro pe3yjbTaTa, OTCTOSATh CBOK TOUKY 3pPEHUS;
yOeauTenbHO OTBEYAll Ha BOIPOCHI; JTOKJAJ] COMPOBOXKIANCS OPUTMHANIBHOM  Ipe3eHTaluel,
odopMHII MaTepUaIbl JOKIa1a COTJIACHO TPeOOBAHUSIM;

- Onenka «4» - BBICTaBISIETCS  CTYIEHTY, BBICTYIUICHHE KOTOpPOTO
COOTBETCTBOBAJIO 3asBJICHHOM TEME;  YETKO CTPYKTYpUpOBal MaTepual, JOTHYECKU
MOCNIEZI0OBATENbHO €r0  M3JI0KWII, CTYIEHT NPOAEMOHCTPUpPOBAl  CBOOOJHOE BiaJieHUE
CoJep)KaHus JOKJIaJa, WCHOJIb30Bal B PEYM CHEHUAIBHYI0 TEPMUHOJIOTHIO, IOKa3all
NOHMMAaHUE COJAEpXaHMs; MPOBEN MIyOOKHH aHanu3 MHPOpPMAIMM MO TEeMEe JO0KJIaaa; CMOr
OOBSICHUTh TPUYMHBI OTKJIOHEHHUH OT JKEJaeMOro pe3yjbTaTa, OTCTOSATh CBOIO TOUKY 3PEHUS;
HEJ0CTAaTOYHO YOEeIUTEeIbHO OTBEYAET Ha BOMPOCHI MO COJAEPKAHUIO JI0KJIa/1a; UCIIOIb30Ball IPU
HOJTrOTOBKE K JIOKJIa/ly MPe3eHTaluI0, 0(pOpMUI MaTepuallbl JOKJIA1a COrJIACHO TPeOOBaHUM;

— OmueHka «3» BBICTaBISIETCS CTY/ICHTY, BBICTYIJIEHUE KOTOPOTO COOTBETCTBYET TEME,
B OOJIbIIEH CTENEHW YMTACT C JINCTA; HEJOCTATOYHO BIIAJEET KaTErOpUalbHBIM aIIapaToM,
oQopMuUII JOKJIAJ COTJIacHO TPeOOBAaHUSM; OTBETUTH Ha BOIPOCHI MO COJNEPIKAHUIO JOKIIAIbI
3aTpyaHAETCS;

- Onenka «2» - CTyA€HT HE NOATOTOBWI JOKJIAJ WM JOKJIaJ HOCHUT
MOBEPXHOCTHBIN XapaKTep U HE PACKPhIBAET CYIIHOCTh paccMaTpUBaeMOM POOIEMBI.

Kpumepuu oyenxku Koncnekma:

- Onenka «5» - BBICTABISAETCA CTYACHTY, KOHCHEKT KOTOPOIO COAECPKHUT
CIIEYIOIINE XapaKTepUCTUKU:  KPAaTKOCTh, SICHOCTh, YETKOCTh U CTPYKTYPUPOBAHHOCTh
MaTepuaia, JIOTUYECKasi IIOCIEN0BAaTEIbHOCTh B H3JIOKEHUHM MaTepualla, CoJAep)KaTeiabHast
TOYHOCTh (Hay4Hasi KOPPEKTHOCTH), MOJHOTAa PACKPBITUS BOINpOCA C BHIBOJAMH, HaJU4ue
O00pa3HBIX WM CHMBOJIMYECKUX OIOPHBIX KOMIIOHEHTOB, OPHUTHHAJIBHOCTH HHIMBUAYaTbHOU
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00paboTKK MaTepuana(HaaInuue BOMPOCOB, COOCTBEHHBIX CYXJIEHUH, CBOUX CUMBOJIOB U 3HAKOB
U T. I1.); KOHCIIEKT O(OPMIIEH B PYKONHMCHOM WJIM MAIIMHONKMCHOM BapUaHTE B COOTBETCTBUU C
TpeOOBaHUSMU K HEMY;

- Onenka «4» - BBICTABJISIETCSL CTYJCHTY, KOHCHEKT KOTOPOTO COJEPKUT
CIIEAYIOLIME XapaKTEepUCTHKH:  KpPaTKOCTb, SICHOCTb, YE€TKOCTb W CTPYKTYPUPOBAHHOCTh
Marepuaia, JIOTMYecKas [OC/IEI0BaTeIbHOCTh B HM3JIOKCHUU Marepuana, CoJepiKaTelbHas
TOYHOCTh (Hay4yHas KOPPEKTHOCTb), IIOJIHOTA PACKPHITHS BONpOCA, OTCYTCTBHE BBIBOJA;
HE/IOCTaTOYHOE IMPEJCTaBICHHE  OOpa3HBIX WIM CHMBOJIMYECKHX OIOPHBIX KOMITOHEHTOB,
COOCTBEHHBIX CYXJ/I€HUI; KOHCIIEKT O(OPMIIEH B pPyKOIIMCHOM WJIM MAIIMHONKMCHOM BapHaHTE B
COOTBETCTBUH C TPEOOBAHUSIMH K HEMY;

— Onenka «3» BBICTABISIETCS CTYACHTY, BBICTABIAETCA CTYICHTY, KOHCIEKT KOTOPOIO
COJICP)KUT CJENYIOIIME XapaKTEPUCTUKU: UYpe3MEpHas KpaTKoCTh, HO SICHOCTh, YETKOCTb U
CTPYKTYPUPOBAHHOCTh MaTtepuanga, HEJAOCTAaTOYHO JIOTMYecKas II0CIeI0BaTeIbHOCTh B
U3JI0KEHUU MaTepuaia M IOJHOTA PACKPBITHUS BOIPOCA, OTCYTCTBHE BBIBOAA M COOCTBEHHBIX
CYXKICHH; KOHCTIEKT O0(OpPMJICH B PYKOIMCHOM WJIM MAalTMHOIIMCHOM BapUaHTE B COOTBETCTBHUU
¢ TpeOOBaHUSAMU K HEMY,

- OneHka «2» - CTyJeHT HE MOATOTOBUJI KOHCIIEKT UJIU COJEPYKAaHUE KOHCIIEKTA HE
pacKpbIBaeT CYITHOCTh U OCOOCHHOCTH 3asIBJICHHON TEMBI.

Kpumepuu oyenku npezenmavuu:

- Onenka «5» - BBICTaBISIETCSI CTYAEHTY, IPE3EHTAlMsl KOTOPOro BBIIOJIHEHA IO
TeMe TporpaMMbl Y4eOHOH MAMCUUIUIMHBI, B COAEpPKAHMM  TPEACTaBleHA JOCTOBEpHAas
uHpopmanus 00 MCTOPUYECKUX CIpaBKaXx M TEKYIIUX COOBITHUAX, BCE 3aKIIOYCHUS
MOJATBEPXKJIEHBl  JOCTOBEPHBIMH HMCTOYHHUKAMHM, S3BIK M3JIOKEHUS Marepuala TOHATEH
ayJIUTOpUH, OINpe/esieHa aKTyaJbHOCTb UM IOJIE3HOCTh COAEpkKaHMs; COONIOAECH €IUHBIA CTHIIb
oopmieHus, BcromoraTenbHas nHpopManus (ynpaBisiollie KHOMKH) He MpeodsiagaeT Hall
OCHOBHOU MH(pOpMaIHeH (TEKCTOM, WILTIOCTPALMSIMH ); Tpe3eHTarus coctoutr u3 10 cmaiimos-15
CIali 0B, MIPU(PT OCHOBHOIO TEKCTa HE MeHee 24; Ha TUTYJAbHOM JIUCTE  TMPEACTABIICHBI:
Ha3BaHME OpraHW3alMH, MPOeKTa, (UO aBTOpa, TpyINa, HAY4YHbIH PYKOBOJIUTENDb; B
COJIepKaHUU HMH(OPMAIUM HCHOJB3YIOTCA KOPOTKHME CIIOBA W TPEAJIOKEHHS, 3aroJIOBKU
NPUBJIEKAIOT BHUMAHUE Ay TUTOPHUHU.

- Onenka «4» - BBICTaBIISIETCS CTY/AEHTY, NMPE3EHTAUsl KOTOPOTO BBIIIOJIHEHA IO
TeMe TporpaMMbl Y4eOHON MAMCUMIUIMHBI, B COAEpPKAHMM  TpEACTaBleHa JOCTOBEpHas
uHpopmarnus 00 MCTOPUYECKUX CIIpaBKaXx M TEKYIIUX COOBITHUAX, BCE 3aKIIOYCHUS
MOJATBEPXKJIEHBl  JOCTOBEPHBIMH HMCTOYHHUKAMHM, SI3BIK HM3JIOKEHUS Marepuala TOHATEH
ayJIUTOPUH, ONPEJIEIeHa aKTyaJbHOCTh U MOJE3HOCTh COJAEPKAHUS, COOIIOJEH €IUHBIA CTHIIb
oopmiieHHs, BcriomoraTenbHas nHpopMaius (ynpaBisiollie KHOMKN) He MpeodsiagaeT Hajl
OCHOBHOH MH(popmManuen (TEKCTOM, WIIIOCTPALUAMU); MPE3eHTAUsl COCTOMT u3 Oonee 15
CJIaiiIoB, WIPU(T OCHOBHOTO TEKCTa He MeHee 24; UMEIOTCS HETOYHOCTH B OQOpPMIICHUH
MpEe3EHTALNN; B CO/IEP>KaHUU MH(OPMALIMU 3ar0JIOBKU HE NMPHUBJIEKAIOT BHUMAaHHE ayIUTOPUU.

— Onenka «3» BBICTABIAETCS CTYAEHTY, IPE3EHTALMsI KOTOPOTO BBINOJHEHA 10 TEME
IporpaMMbl  y4yeOHOM JTUCIHUIUIMHBI, B  COAEpPNKAHHUH npejcTaBieHa HHpopmanus 00
UCTOPUYECKHX CIIpaBKaxX, HO OTCYTCTBYET MH(POPMALUSA O TEKYIIMX COOBITHSIX, 3aKIIOUEHHS HE
MOJTBEPXKJIEHBl JIOCTOBEPHBIMU HMCTOYHMKAMH, S3bIK M3JIOKEHHUS MaTepuana HeIOCTaTOYHO
NOHSTEH ayIuTOpUH, OIpEAeieHa AaKTyaJbHOCTh W IIOJE3HOCTb COZACpXKAaHMs; HE BE3MC
coONrofieH equHBIA CTHIb OoQOpMIIEHHs, BcliomMorareinbHas uHGbopMaus (ympaBisiomye
KHOIKH) TpeodsafaeT HaJl OCHOBHOW MH(popMalmen (TeKCTOM, MILUTIOCTPALUSAMHU ); IPE3ECHTALIUS
coctout w3 Ooree 15 cnaitno, mpudT OCHOBHOTO TEKCTa HE MEeHee 24; UMEIOTCS HETOYHOCTH B
oopMIIeHUH MTPE3eHTAIMH; B COAECPKAHUN MH(POPMALIUHU 3ar0JIOBKU HE MPUBIEKAIOT BHUMAaHHE
ayJUTOpUH.;

- Onenka «2» - CTYIEHT HE NOJrOTOBWJI  MpPE3eHTAlMI0 WIH COJAep)KaHue
NPE3EeHTAIllMM HE PACKPBIBAET CYIHOCTh M OCOOEHHOCTH 3as1BJICHHOM TEMBI.
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Kpumepuu oyenxu cxemol unu maoauyol:

- Onenka «5» - BBICTAaBISETCA CTYACHTY, CXeMa WIM Taliuia KOTOPOro
COOTBETCTBYET TEME; COAepKaHWe WHGOPMAIMK IO MpobieMe JOCTYMHO Uil ITOHUMAaHus,
IPE/ICTABICHO B COKPAIICHHOM BHUJAE; MaTepHal M3JI0XKEH JIOTHYHO M IOCIIEI0BAaTENbHO;
9JIEMEHTHI CXEMaTHU3allH HCIIOJIb30BAaHbBl YMECTHO U IPAaMOTHO; padoTa BBIIOJIHEHA TPaMOTHO,
B COOTBETCTBUU C TPEOOBAHUAMH PYCCKOH opdorpadum»; TEKCT HE CONEPKUT HUYETO JIUIIHETO;
paboTa BBIITOJHEHA HAa XOPOIIEM YPOBHE;

- Onenka «4» - BBICTAaBIISICTCS CTYJCHTY, CXeMa WM Taliuia KOTOpOoro
COOTBETCTBYET TEMeE; cojaep)kaHue WH(POpMAIMK IO MpoOIeMe TOCTYNHO Uil TOHUMAHUS;
MaTepuall M3JI0KEH JIOTHYHO M IIOCIEeNOBATENbHO; PabdOTa BBHINOJHEHA B COOTBETCTBUH C
TpeOOBaHUSAMHU pycckoi opdorpaduu, HO €cTb HETOYHOCTH B (HOPMYITUPOBKAX; TEKCT HE
COZIEPKUT HUYETO JIMIITHET0; SJIEMEHTHI CXEMaTH3aI1H UCTIOJIb30BAHBl HEAOCTATOYHO IPAMOTHO;
paboTa BBIIIOJHEHA HA XOPOIIEM YPOBHE;

— Omnenka «3» BBICTaBISETCA CTYACHTY, CXeMa WM TabJauila KOTOPOr0 COOTBETCTBYET
TeMe; cojepkaHue nH(DOpPMAIMK TI0 TTPOOIEMe JTOCTYITHO ISl TIOHUMAHHS, MaTepuasl U3JI0KEH
HE TMOoCcIeoBaTeNbHO; paboTa B yactu opdorpaduu BBHITOIHEHA C HEAOYETAMU; MPUCYTCTBYIOT
HETOYHOCTH B (HOPMYIUPOBKAX; DJICMEHTHI CXEMAaTH3aIl[UU WCIIOIB30BAHBl  HEIOCTATOYHO
rpaMOTHO; pabOoTa BHINOJHEHA HA CPEIHEM YPOBHE;

— OneHka «2» - CTyIEHT HE COCTaBWJI CXEMy WM TaONuIly, WM COJEep)KaHUE
paboThI HE PACKPBIBACT CYITHOCTh M OCOOCHHOCTH 3asiBICHHOMN TEMBI.
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