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HOACHUTEJBHASA 3AIIMCKA

PaGouas nmporpamma 0011e00pa3oBaTeIbHON yaeOHOMI JUCITATIITAHBI
«EcTecTBO3HaHMe»  nIpenHa3HaueHa I M3ydeHus  ectectBo3HaHus B [TIOY
«BopkyTHHCKUH Me1arorn4eckuii KOJUIeK», peaaTu3youM 00pa30BaTeIbHYIO IPOrpaMMy
cpenHero oOmiero oOpa3oBaHHMsT B TPEEIax OCBOCHHUS MPOrPaMMbI  MOJATOTOBKHU
cnenuanuctoB cpeanero 3seHa (ITIICC3) CITIO no cnenuansuoctu 44.02.02 IpenonaBanue
B HayaJbHBIX Kiaccax (yriyOJeHHOH TOATrOTOBKM) Ha 0a3e OCHOBHOTO OOIIETo
oOpa3oBaHus (TyMaHUTAPHBIA TPOPHUITH).

Pabouas nporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero o0iero
o0Opa3oBaHMs, TNPEABABISAEMBIX K CTPYKTYype, COJEpKaHUI0O U pe3yabTaTaM OCBOCHHS
y4eOHOU JUCIHUILTUHBI « ECTeCTBO3HAHUEY.

Copepxanne mnporpammbl «EcTecTBO3HAHUE)» HANpaBICHO Ha JOCTH)KEHHE
CHEAYIOUIMX LeJe:

- c¢(hOpMHUPOBAHHOCTH OCHOB IIEJIOCTHON HAYYHON KapTHHBI MUPA;

- dbopMHUpOBaHKEe TOHHUMAaHUS B3aUMOCBSI3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

- c(hOpMUPOBAHHOCTh TOHUMAHUSI BIUSHUS €CTECTBEHHBIX HAYK Ha OKPYXKAIOIIYIO
Cpeny, DSKOHOMHUYECKYI0, TEXHOJOTMYECKYIO, COI[MAIBHYI0O M JITHUECKYIO CQepbl
NEeSTeTbHOCTH YEJIOBEKA;

- CO3/IaHME YCIIOBUH JI pa3BUTHS HABBIKOB YU€OHOM, MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JACSITEIIBHOCTA, MOTUBALIUU 00YYAIOIIUXCSl K CAMOPa3BUTHIO;

- c(OpPMUPOBAHHOCTh ~ YMEHHI  aHalIM3UpOBaTh, OICHUBATh, MPOBEPSATH Ha
JOCTOBEPHOCTH M 00001IaTh HAyYHYI0 HH(DOpMAIIHIO;

- c(OpMUPOBAHHOCTh HABBIKOB Oe30macHoil pabOThl BO BpeMsi IPOEKTHO-
HCCIEAOBATEIbCKOM M DOKCIMEPUMEHTAIBHOM  JIEATENbHOCTH, TIPH  MCIOJIb30BaHUU
1abopaTopHOro 000pyI0BaHUS.

B paGouyto nporpaMMmy BKIIFOYEHO COEprKaHKE, HATIpaBIEeHHOE Ha (OpMUPOBAHUE Y
CTYICHTOB KOMIIETEHIIMI, HEOOXOMWMBIX MJii KayeCTBEHHOIO OCBOCHHUS MPOTPaMMBbl
noarotoBku crnernuanucto cpearero 3eHa (I[IIICC3) CIIO na 6a3e OCHOBHOTO OOIIETO
00pa30BaHMs C MOJIYYEHUEM CPETHETr0 O0IIeT0 00pa30BaHus.

Pabouass mporpamma BKIIOYaeT B ce0s TpU OCHOBHBIX paszfena, 00Jaaarolne
OTHOCHUTENIbHOM CaMOCTOSATEIHHOCTHIO U LETOCTHOCTHIO: «bronorusy, «Pusnkay, «XuMus»
00€eCTeunBaOIINX TMOATOTOBKY KBAIU(DHUIIMPOBAHHBIX CIEIUATMCTOB CPEIHETO 3BEHa I10
cnenuanbHOCTH 44.02.02 [IpenoiaBaHye B HAYaIbHBIX KJaccax.

N3yuenne wmarepuana mo BCEM T€MaM 3aKPEIUIIETCs] MTPOBEICHUEM MPAKTUUYECKHUX
3aHsaTUid. M3nmoskeHne y4ueOHOro MmaTepuana MPOBOJUTCS C MPUMEHEHHEM TEXHHUYECKHX
CPEIICTB M ayJIHMOBU3YaJbHBIX CPEJICTB OOyUYEHHUS: KJAcCHasi TOCKa, HOYTOYK, CailJIOBBIN
MIPOEKTOP, CIAMIOBBIC TPE3CHTAIMH 110 TeMaM, TUIAKaThl, BUICO(PUIbMEI.

PaGouasi mporpamma MpeaoCTaBISIET BO3MOXKHOCTh  peaM3allid  Pa3THYHBIX
MOJIXO0JIOB K TTOCTPOCHUIO 00pa30BaTENBHOTO Mpolecca, (HOPMHUPOBAHHIO y 00YUAIOIINXCS
CHUCTEMbl 3HAHWH, YMEHUW, YHUBEPCAIBHBIX CIOCOOOB JEATEIHHOCTH M KIFOUEBBIX
KOMIIETECHIIUH.

OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIATIIAHBI
«ECTECTBO3HAHHUE»

EcTecTBO3HAaHME BKIIIOYAET MHOXKECTBO €CTECTBEHHOHAYYHBIX OTpACIed, U3
KOTOPBIX HanOojee BaKHBIMU SIBISIOTCS (U3MKa, XUMUSA U Ouojorus. OHO OXBaThHIBAET
IIUPOKUN CIIEKTP BOIIPOCOB O Pa3HOOOpPa3HBIX CBOMCTBaX OOBEKTOB MPUPOJIBI, KOTOPHIE
MO>HO pacCMaTpUBaTh KaK €JUHOE LIEIIOE.

EcrecTBeHHOHay4Hble 3HaHUS, OCHOBAaHHbIE HAa HHUX TEXHOJOIMH, (GOPMHPYIOT
HOBBII 00pa3 >XKu3HU. BBICOKOOOpa30BaHHBIN YENOBEK HE MOXKET AWCTAHIIMPOBATHCS OT



5

(dhyHIaMEHTATBHBIX 3HAHUN 00 OKPYKAIOIIEM MHUPE, HE PUCKYS OKa3aThCsl OECITIOMOIIHBIM B
npodeccnoHabHOM JAedaTenbHOCTU. JIF000e MepCIeKTUBHOE HaNpaBlieHUE ACSTEIbHOCTU
YyelloBeKa MpsSMO WM KOCBEHHO CBSA3aHO C HOBOW MaTepHalibHOM 0a30il W HOBBIMHU
TEXHOJIOTHSIMH, U 3HAHWE X €CTCCTBCHHOHAYYHOU CYIIHOCTH — 3aKOH yCIexa.

EcrectBo3HaHue — HeoTbemJieMash COCTaBJSIONIAsl KYJIbTYPBI:  ONpeaensis
MHPOBO33PEHUE YEJIOBEKa, OHO MPOHUKACT U B TYMAaHUTAPHYIO cepy, U B OOIIECTBEHHYIO
XKU3Hb. PallMOHANBHBIM €CTeCTBEHHOHAYYHBIH METOH, C(POPMHUPOBABIIMICS B paMKax
€CTECTBCHHBIX HAyK, 00pa3yeT eCTeCTBCHHOHAYYHYIO KapTHHY MHpa, HEKOE OOpa3Ho-
¢dunocodckroe 00001IeHNE HAYIHBIX 3HAHUM.

Buonorus — cocraBHas 4acTh €CTECTBO3HAHUS. JTO HayKa O wuBoW mpupozae. OHa
M3Yy4aeT pacTUTEIbHBIN, )KUBOTHBII MHUP U YEJIOBEKa, UCIOJIb3Ys KaK COOCTBEHHbBIE METO/IbI,
TaK U METOABl JAPYTrUX HAyK, B YACTHOCTU (PU3MKH, XMMHH U MATEMATHUKH: HAOJIIOJICHUS,
SKCIIEPUMEHTHI, HCCIIEOBAHUS C TIOMOIIBIO CBETOBOTO M JJIEKTPOHHOTO MHUKPOCKOIIA,
00pabOTKy CTAaTHCTUYECKUX JaHHBIX METOJaMH MAaTEMAaTHYECKOH CTAaTUCTHKU W JIp.
buonorus BeISBISET 3aKOHOMEPHOCTH, MPUCYIITUE KU3HU BO BCEX €€ MPOSBIICHUSAX, B TOM
qrciie 0OMEH BEIIECTB, POCT, Pa3MHOKEHUE, HACTICICTBEHHOCTh, U3MEHUNBOCTb, 3BOJIOIUIO
u Jap.

OCHOBY €CTE€CTBO3HAHHUS NPEICTABISICT (QU3HKA — HAyKa O MPUPOJE, U3YyYaAroIas
HaumOojee BaKHbIC SBJICHHS, 3aKOHBI M CBOWCTBa MaTepuajbHOoro wmmupa. B ¢Qusuke
YCTaHABIIMBAIOTCS YHUBEPCATbHBIC 3aKOHBI, CIIPABEJIMBOCTh KOTOPHIX MOJITBEPKIACTCS HE
TOJIBKO B 3€MHBIX YCIIOBUSIX M B OKOJIO3€MHBIX IPOCTPAHCTBAX, HO U BO Bceil Beenennoit. B
ATOM 3aKIIIOYaeTCs OJMH U3 CYIICCTBCHHBIX IMPH3HAKOB (PU3WKH Kak (hyHIaMEHTAIbHON
Hayku. Dusnka 3aHMMaeT 0coboe MECTO Cpelld eCTECTBEHHBIX HAyK, IOITOMY €€ MPHUHSITO
CUMTATh JUJCPOM €CTECTBO3HAHUS. OJTOT pa3jien SBISCTCS CHUCTEMOOOPA3YIOIIMM ISt
JIPYTUX pa3/ieloB yueOHOW AMCUUILIMHBI, OCKOJIbKY (PU3MUYECKHE 3aKOHBI JIE)KAaT B OCHOBE
COJIEpKaHUsI KYPCOB XUMHH U OMOJIOTHH.

EctecTBO3HaHME Kak HayKa O SBJICHHUSIX M 3aKOHAX MPUPOJIBI BKIIOUYAET TAKKE OJHY
13 BXKHEHIINX OTPACIed — XUMHUIO.

XuMHsg — Hayka O BeIECTBaX, MX COCTaBe, CTPOSHHUH, CBOMCTBAxX, Mpolieccax
MIPEBPAICHUS, UCIIOJIF30BAHNN 3aKOHOB XMMHH B TIPAKTHUECKOHN JEATSIHHOCTH JIOACH, B
CO3/IaHUU HOBBIX MaTE€pPHAJIOB.

[Ipy w3ydeHmm ydeOHOro Marepwajia 1O XHMHH W OWOJOTHH aKICHTUPYETCS
BHUMaHHE OOYYarolIMXCS Ha >KU3HEHHO BAXXHBIX OOBEKTaX MPUPOIBI M OpraHU3MeE
yenoBeka. Ito runapocdepa, armochepa u 6uocdepa, KOTOPbIE paCCMATPUBAIOTCS C TOUKH
3peHUs] XUMUYECKHUX COCTABOB M CBOMCTB, UX 3HAYEHUS JUIS KU3HEIEATEILHOCTH JIOACH,
3TO COJACPKAHME, OCBEIIAOIIEe POJh BAXKHEUIINX XUMHUYECKHUX DJIEMEHTOB B OpPTaHH3ME
YeNoBeKa, BOMPOCHI OXPaHbI 3J0POBbs, MPOPHIAKTUKH 3a00JI€BaHUI M BPEIHBIX NMPUBBIYEK,
MTOCIICACTBUI H3MEHEHHSI CPEJIbl OOMTAHHMSI YeIOBEKA JIsl YSIIOBEUCCKOM IMBHIITU3AIINH.

3aMeTHOE MECTO B COACpKAHMHM Y4YeOHOW JUCHUIUIMHBI 3aHUMaeT y4eOHBIN
MaTepuaj, He TOJBKO (POPMUPYIONIUH €CTECTBCHHOHAYYHYIO KapTHHY MHUpa y CTYICHTOB,
HO U PACKPBIBAIOMIMKA MPAKTUYECKOE 3HAYCHHE ECTECTBEHHOHAYUYHBIX 3HAHUI BO BCEX
cdepax )KU3HU COBPEMEHHOT'O 00IIECTBa, B TOM YHCIIe B TYMaHUTapHOH cdepe.

B uenom yweOHas mucuurninHa «EcTecTBO3HAHUE», B COACPKAHUH KOTOPOM
BEIyIIUM KOMITOHEHTOM SIBJISIOTCS HAyYHbIC 3HAHWS W HAyYHBIE METOJBI ITO3HAHWS,
MO3BOJISIET CPOPMHUPOBATH Yy OOYHYAIOIIUXCS IEIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY
MHUpa, TPOOYAWTh y HHUX 3MOIMOHAILHO-IICHHOCTHOE OTHONICHHE K HM3y4aeMOMY
MaTepuany, TOTOBHOCTh K BBIOOpPY JACWCTBUI OIpENelIeHHOW HAaIlpaBICHHOCTH, YMEHUE
KPUTHUYECKH OIICHUBATh CBOU U UY)KHE JCHCTBHS M MTOCTYIIKH.

B mnporpammy BKIIOYEHO conepikaHWEe, HAmNpaBlieHHOe Ha (QopMHUpoBaHHUE Y
CTYJICHTOB KOMIIETCHIIMI, HEOOXOMUMBIX MJisi KadyeCTBEHHOIO OCBOCHHUS IPOTPaMMBbI
noaroToBku crienuanuctoB cpennero 3BeHa (IIIICC3) CIIO mo cnenmanbrocT 44.02.02
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[IpenomaBanne B HaYaJbHBIX KiIaccax Ha 0a3e OCHOBHOTrO oOImmero oOpa3oBaHUsS C
MOJIy9YE€HUEM CPETHEro 001Iero oopa3oBaHusl.

N3yuenne oOmieoOpazoBarenbHOM  yuyeOHOW aucuMIUiMHbl  «EcTecTBO3HaHUE
3aBepIaeTcs NoABEICHUEM UTOTOB B (hopMme nudhepeHInpOBaHHOTO 3a4eTa.

B ycnoBusix HeOMaronmpusTHONH CaHUTAPHO-AMHAEMHUOIOTUYECKON CUTyaluud U (WIIN)
BBEJICHHBIX OrpaHuMYeHuil Ha nocewmeHue Komnemka mnporpaMMa peainsyercss C
UCIOJIb30BAaHUEM JUCTAHLMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTUH U  DIIEKTPOHHOTO
obyuenus (manee — JJOT u 20).

IIpu peanmuzanuu mnporpammel ¢ ucnoias3oBanuem JOT u D0 mnpenopaBarelnb
obecrieynBaeT  JOCTYyn K  WMHGOPMAIMOHHBIM  CHCTeMaM M WH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIUOHHBIM CETSIM:

— mrarpopma ZOOM (BuneoKoH(DEPEHIICBS3b);

— Google Classroom (co3gaHue, pacHpoCTpaHEHHE U  OLEHKa 3aJaHui
6e30yMaXHBIM CIIOCOOOM);

— Snpexc.YueOHUK (mnardopma IIPEI0CTABIIAIOILAS TEXHOJOTHYECKYIO
BO3MOYXHOCTb JIJIsl OPraHU3aIMH JUCTAHIIMOHHOTO 00Y4EHNUs);

— Googleforme (oHnallH-UHCTpYMEHT i co3fgaHusi ¢opM oOpaTHOW CBA3H,
OHJIAafH-TECTUPOBAHUI U OMIPOCOB);

— LearningApps.org (MCHOJIb30BaHUE OOIIEAOCTYIMHBIX WHTEPAKTUBHBIX MOAYJEH
(yrpaxHeHUM) B Ka4e€CTBE HE3aKOHYCHHBIX YU€OHBIX €IUHUIL);

— Skyeng (uudpoast oOpazoBarenbHas cpeia);

— Online Test Pad (koHCTpyKTOp 00pa30BaTe/IbHBIX OHIAWH-TECTOB);

— Poccuiickas snexTpoHHas 1mkoja (MHpOpPMAIMOHHO-OOpa3oBareiabHasl cpena,
0o0BbeIMHSIONIAs 00YJAIOIIeToCsl, YYUTENs, POAUTENIS U OTKPBIBAIOUIAs PAaBHBIA JOCTYI K
Ka4eCTBEHHOMY 00IIIeMy 00pa30BaHHI0 HE3aBHCUMO OT CONMOKYJIbTYPHBIX YCIOBHUH);

— CoBpemenHas obOpasoBatenbHas cpefa S-kmacc (uudpoBoit oOpa3oBaTeIbHBIN
pecypc A IIKOJIBHMKOB: CHUCT€Ma OHJIAWH-3aHATHH, AMCTAHIMOHHBIM TPEHMHI 110
MIOJITOTOBKE K 9K3aMEHaM);

— Skysmart (uHTepakTHBHAs paboyas TeTpab);

— Jetn w Hayka— Kypchl 1O IIKOJIbHOM IIporpamMme c yriayOleHuem u
pacuirperremM (OMoI0rusl, XUMUsI, MaTEMaTHKa U OKPYXKaroIIUi MUp);

— IlIxonpHbIM [TOMOIIHUK — AJISI JONOJIHUTENBHBIX 3aHATHA MO Pa3HBIM MpPEIMETaM
HIKOJIbHOM MPOrpaMMbl: PYCCKHM A3bIK, MaTeMaTHKa, TEOMETPHUs, alreopa;

— AnroputMuka  (mporpaMMa  JAMCTAaHIIMOHHOTO  OOy4eHus  OOydarommxcs
nH(OpPMATHUKE U TPOrPaMMHUPOBAHUIO);

— HavanbHag mikosia — cOOpPHUK ypOKOB HadallbHOM MIKOJIBI ¢ 1 1o 4 Kjaccel MO
BCEM IIPEIMETaM;

— Yuu.py. — MHTEpaKTUBHAs 0Opa3zoBaTebHas OHIANH-TIaThopMa;

— uHBIe MHTepHeT-pecypcbl: DexepanbHblii moptan «Poccuiickoe oOpazoBaHHEe»,
CommanbHas ceTb pabOTHUKOB oOpazoBanus «Hama cetb», LlenTp mpodeccuonanbHoro
obpazoBanust PI'AY «DUPOy», Komu pecnyOnMkaHCKUN WHCTUTYT Pa3BUTHUsSL 0Opa3oBaHus,
cailt  WzpmatenbctBa  «IIpocBemienue», OO6paszoBarenbHbld  moptan  WHoypox,
MesxayHapoiHblid o0pa3oBaTenbHbIi opTad MAAM u ap.

B nepuon HeGmaronpusTHOM CaHUTAPHO-3IHAEMUOJIOTHYECKON CUTyaluu U (WiIn)
BBEJICHHBIX OrpaHMYeHUl Ha mnocemenne Komnemka TeKymuid KOHTPOJIb 3HaHUM,
MIPOMEXKYTOYHAsI ATTECTALMS CTYAEHTOB MPOBOAUTCS ¢ ucnosibzoBanueM 10T u D0.
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MECTO YUYEBHOU JJUCIIUILJIAMHBI B YYEFHOM ILJIAHE

VYueOnas nucuuiuinHa «EcTecTBo3HaHHe» SBISETCA Y4YEOHBIM MPEAMETOM 10
BbIOOpY U3 00s3aTenbHOl npeaMeTHol obmacti «EcrectBennbie Haykmy PI'OC cpemnero
oOmero oopa3oBaHusl.

Y4yeOHast TUCHUIUIMHA U3ydaeTcs B 00IIe00pa30BaTeIbHOM IUKIIE y4eOHOTO IIaHa
cnernuanbHocTH 44.02.02 IlpenonaBanre B HaYaIbHBIX Kjaccax Ha 0a3e OCHOBHOT'O OOIIETO
00pa30BaHMs C MOJIYICHUEM CPETHETO O0IIero 00pa3oBaHusl.

Peanuzamust  pabouelr  mporpammbl  «EcTecTBO3HaHUE» paccuMTtaHa Ha
MakCHUMaJbHYI0 Harpy3ky - 193 wyacoB, B TOM 4mcie: 0OS3aTCIbHYIO ayAHTOPHYIO
yueOHyI0 Harpy3ky oOyudarommxcs - 135 4acoB; BHEAyAHTOPHYIO (CaMOCTOSITEIBHYIO)
paboty obyuaromuxcs - 58 yaca.
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PE3YJbTATHI OCBOEHUS YYEBHOM JUCIUILIUHBI

OcBoenmne coaepkanusi yueOHOM mucuuiuimHbl — «EcTecTBo3HaHme» oOecrieuyuBaet
JOCTHKEHHUE CTYIEHTaMU CIEAYIOIUX pPe3yJbTATOB

®  JIUYHOCMHBIX'

—  YCTOMYMBBIM HMHTEpEC K HMCTOPUH WU JOCTIDKEHHSAM B OOJIACTH €CTECTBEHHBIX HayK,
YyBCTBO I'OPJIOCTH 32 POCCUNCKUE €CTECTBEHHBIE HAYKU;

—  TOTOBHOCTH K MPOAOJDKEHHIO 00pa30BaHus, MOBBIICHUIO KBATH(UKAUN B H30paHHOK
poeCCUOHATILHON JESITENbHOCTH C MCIIOJb30BAaHUEM 3HAHUN B 00JAacTH €CTECTBEHHBIX
HayK,

—  O0OBEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHLUH B OO0JIACTM €CTECTBEHHBIX HayK
JUIL 4YeJlOBeKa W OOIIECTBAa, YMEHHE HCIIOJIb30BaTh TEXHOJIOTHYECKUE JOCTHIKEHUS B
obnacti (pU3MKH, XUMUHU, OMOJIOTMU AJIS TMOBBIIEHUSI COOCTBEHHOTO HMHTEIIEKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM POPECCHOHATBHOM 1A TEbHOCTH;

- yYMEHHME MpOaHAJU3UPOBATh TEXHOICHHBIE MOCIEICTBHS Ul OKpYXarolled cpensbl,
OBITOBO U POU3BOJCTBEHHOM JESITEIHHOCTH YETIOBEKA;

—  TOTOBHOCTh CaMOCTOSATENbHO JTOOBIBATH HOBBIE /IS c€0s €CTECTBEHHOHAYYHbIC 3HAHUS
C MCIIOJIb30BAaHUEM JIJISl TOTO AOCTYIHBIX HCTOYHUKOB HH(POPMALINY;

— yYMEHME YNpaBJIATh CBOEH IO3HABATEIbHOH NEATEIBbHOCTBIO, MPOBOAUTH CAMOOLIEHKY
YpOBHSI COOCTBEHHOI'0 UHTEJIEKTYaJIbHOTO Pa3BUTHS;

— YMEHME BbICTpaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLIEHHUS B KOMaHJE IO PELICHHIO
00IuX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMS,

* MemanpeoMemHbIX:

—  OBJAaJIeHHME YMEHUSAMHU U HaBbIKAMHU PA3JIMUYHBIX BHUJIOB [O3HABATEIbHOHN JEATEILHOCTH
JUIS U3YYEHMSI Pa3HBIX CTOPOH OKPYXKAIOIIETr0 €CTECTBEHHOTO MUPA;

— TpUMEHEHUE OCHOBHBIX METOJIOB MO3HaHMs (HAOIIOAEHUS, HAYyYHOI'O IKCIEPUMEHTA)
JUIS. W3Y4YEeHMsI Pa3IMYHbIX CTOPOH €CTECTBEHHOHAayYHOH KapTHHBI MHpa, C KOTOPBIMU
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B MpodeccuoHanbHOH chepe;

- YMEHHE OIpelneisITh LEeNU M 3aJauyd JeATeNbHOCTH, BbIOMpaTh CpeACcTBa I HX
JOCTUKEHMSI HAa IPAKTHKE;

-  YMEHHE€ HCIIOJIb30BaTh PA3JIMYHbIE WCTOUYHMKH JJISl MOJIYYEHUS €CTECTBEHHOHAYYHOMU
uHpOpMallUU U OLIEHUBATh €€ JOCTOBEPHOCTb JUISl JIOCTUXKEHHUs IMOCTABJICHHBIX IieNeil u
3ajay;

®  npeoMemHbIX:

—  c(hopMHUPOBAHHOCTh MPEICTABIECHUI O IIETOCTHONW COBPEMEHHOW €CTeCTBEHHOHAYYHOMH
KapTUHE MUpA, TNPUPOAE KaK €IWHON LEeNOCTHOW CHCTEME, B3aUMOCBSI3U YEIOBEKa,
IIPUPOJIBI M 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeenenHoi;

- BJAJICHHE 3HAHUSAMH O Hauboyiee BaKHBIX OTKPBITHSX M JOCTH)KEHUAX B o01acTu
€CTECTBO3HAHHUS, IMOBJIMABIINX HA SBOJIIOLMIO IPEICTaBICHUM O NPUPOJIE, HAa Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHUl;

- cpopMHUPOBAHHOCTh YMEHHSI IPUMEHATH €CTECTBEHHOHAYUHbIE 3HAHUS JUIs1 O0BSICHEHUS
OKpY)XAIOIIUX  SIBJICHUM,  COXpaHEHUS  3[0pOBbs, oOecnedyeHus  0€30MacHOCTH
KHU3HEEATENIPHOCTH,  OEpeXHOr0  OTHOIIEHUS K  TOPUpOAE,  PALUOHAIBHOTO
MIPUPOIONOIB30BaHNS, a TAK)KE BBITIOJIHEHHS POJIM TPAMOTHOTO MOTpeOnTeNs;

- cOopMHUPOBAHHOCTH TMPEJCTABICHUH O HAYYHOM METOJ€ TMO3HAHHUS MPUPOIBl H
CpeICTBaX W3y4YEHHs MeraMmupa, MakKpoMuUpa M MHKPOMHUDA; BIaJeHHE MpUeMaMu
€CTeCTBEHHOHAYYHbIX HAOJIO/IEHHUH, OIBITOB, WCCIEAOBAaHUM U OLEHKH JOCTOBEPHOCTH
MOJIyYE€HHBIX PE3yJIbTaTOB;

- BJIAJECHUE MNOHATHMHBIM aNnaparoM €CTECTBEHHBIX HAyK, MO3BOJIAIOIIMM I103HABATh
MHUp, YYacTBOBATh B JUCKYCCHSX II0 €CTECTBEHHOHAYYHBIM BOIIPOCAM, MCIIOJIb30BaTh
pa3NuYHbIe UCTOUYHUKU MH(POPMALUU IS MOATOTOBKA COOCTBEHHBIX PadOT, KPUTUYECKH
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OTHOCUTBCS K coobmeHussM CMU, conepskanumM HayqdHYI0 HHPOPMAIIHIO;

- c(hOpMUPOBAHHOCTh YMEHUW MMOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JJIsI
KaKJOrO0 4YEJIOBEKa HE3aBHCHUMO OT €ro Mpo(ecCHOHaIbHOM NEeSTENbHOCTH, pa3inyaTh
(aKThI ¥ OLICHKH, CPABHUBAThH OIICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OI[EHOK
U CBSI3b KPUTEPUEB C OMPEACICHHON CUCTEMOM [IEHHOCTEH.
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COJIEP)KAHME YUEBHOW JUCHMILIAHBI

PA3JIEJI 1 BUOJIOTUA
Conep:xanue pa3aena
1.bHo0JI0THsI — COBOKYNHOCTb HAYK O KMBOI1 IpUpoe.
1.1. JKusas npupooa xax 06vexm usyuenus ouonocuu. IIpusHaKku KuBO
IIpHUpoOAbI. MCTOHI)I HAay4YHOI'O ITO3HAHUA B OHOJIOTHH.
1.2. Vpoenu opeanusayuu owcuznu. XapaKTepUCTUKAa YPOBHEW OpPraHM3ALUU IKHBOH
MIPUPOJIBI.
Camocmoamenvnaa paboma
MeTob! HccieJOBaHuUS KUBOH MPUPO/IBI B OUOJIOTHH.

2.Kuerka
2.1. OcnosHvle nonodcenus kiemounot meopuu. Knemka — cmpykmypHo
@YHKYUOHANbHAS (/leMeHmAapHas) eOUHUYA HCUSHU.
2.2. Cmpoenue knemku. Ilpoxapuomul u 3yKapuomsvl — HU3IINE U BbICUINE KIETOYHBIE
opranu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKHU 3yKapuoT. KierouHoe sipo.
@OyHKIUSA  sapa:  XpaHEHHWE, BOCIPOM3BEIEHHME U Iepelaya  HacleICTBEHHOMN
nHpOpPMALNY, PETYISIUS XUMUYECKOM aKTUBHOCTH KieTkh. CTpyKTypa W (yHKIUU
XPOMOCOM.
2.3.  buonoeuueckoe snauenue xumuueckux dnemenmos. buoiormdyeckoe 3HAYCHHE
HEOPraHMYeCKUX BELIECTB B KJIETKE. YTJIEBOAbI W JMnuAbl B Kietke. CTpykTypa U
Oouonornyeckne ¢GyHkuuum  OenkoB. CTpoeHHME  HYKJIEOTHIOB U  CTPYKTypa
nonmuaykieotuaubix uened JJHK u PHK, ATO.
2.4. Bupycer u 6Oaxmepuogacu. HexknerouHoe CTpOCHHE, MXU3HEHHBIM IUKI U €ro
3aBUCUMOCTh OT KJIETOYHBIX (hopM Ku3HU. Bupycel — B030ynuTenun HMH(EKIMOHHBIX
3aboneBaHuil. Bupyc ummyHnoneduuura yenoseka (BY).

Ilpakmuueckue 3anamusn

CpaBHHTENBbHAS XapaKTEPUCTUKA CTPOCHUS KIIETOK PACTEHUH W KUBOTHBIX.

Pemienue nuronornueckux 3aaad

Camocmoamenvnan paboma

HcTopus nzydeHust KICTKH.

Poib BOJIBI Kak pacTBOPUTENS K OCHOBHOIO KOMIIOHEHTA BHYTPEHHEH Cpe/ibl OpraHU3MOB.

AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.

[Tpodpunakruka BUY-undexumn.

3.0Opranusm
3.1. Opeanuszm — edunoe yenoe.
3.2. Obmen sewjecms u sHepeuu. (OOMEH BEUIECTBOM W JHEPrHEH C OKpYyKarolen
Cpenoit Kak He0OXOIMMOE YCIIOBUE CYIIECTBOBAHUS JKUBBIX CHCTEM.
3.3. Cnocobnocmv Kk camosocnpouszgedenuro. [lenenue kiemxku. CrnocoOHOCTh K
CaMOBOCIIPOM3BEJICHUIO — OJIHA W3 OCHOBHBIX OCOOEHHOCTEH J>KHMBBIX OpPraHH3MOB.
JleneHune KJIETKM — OCHOBa POCTa, PAa3BUTHS U Pa3MHOXKCHHs opraHu3MmoB. becromoe
pa3MHoxkeHue. [10510BOM mporecc 1 MoJI0BOE Pa3MHOKEHHUE.
3.4. Iousmue 06 uHOUBUOYANLHOM (OHMO2EHE3), IMOPUOHANILHOM (IMOpUoceHe3) u
nOCMAIMOPUOHANLHOM pazeumu. XapakTepucTuka AMOPHOHAILHOTO u
MOCTAMOPHOHAIILHOTO PA3BUTHSI OPTaHU3MOB.
3.5. Obwue npeocmasnenuss o HacieocmeeHHocmu u usmenyugocmu. |'eHeTHUECKas
TEPMHUHOJIOTUS W CHUMBOJIMKA. HaclienmoBaHwe TpH3HAKOB Yy desioBeka. [looBbIe
xpomocoMmbl. CIIETJIEHHOE C TIOJIOM HacieloBaHue. HaciencTBeHHbIE 0OJIe3HH
YeJI0BeKa, X MPUYHHBI U TPOPHIAKTHKA.
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3.6.l enemuueckue  3axonomeprocmu  uzmenuusocmu. Kiaccudpukanuss — popm
M3MEHYMBOCTU. BiMsiHuEe MyTareHOB Ha OPraHu3M YeJI0BEKa.
3.7. Ilpeomem, 3a0auu u memoowl cenexyuu. Ienemuueckue 3aKOHOMePHOCMU
cenexyuu. Ydenue H.M. BaBunoBa o 1meHTpax MHOTO0Opasvsi M IPOMCXOXKIACHHS
KYJIbTYPHBIX pacTeHUi. Perenne aneMeHTapHbIX TeHeTHUECKUX 3aay.

Ilpakmuueckue 3anamus

CpaBHuTeNbHAs XapaKTePUCTUKA MPOKAPHUOT, SYKAPUOT U BUPYCOB

@OpMBI pa3MHOKEHUS OPraHU3MOB. [[eneHne KIETKHU 3yKapuoT

CpaBHI/ITCHI)HaH XapPaKTCPpUCTHKA BapOHBImeﬁ YCJIIOBCKA U ) KUBOTHBIX

3aKOHOMEPHOCTH Hacle0BaHU.

Pemenne reneTrueckux 3agau.

LenTpbl MHOTOOOPA3WsI U IPOUCXOKICHHS KYIbTYPHBIX PaCTEHHIA

Camocmoamenvnasa paboma

MHoroo0pasue opraHu3MoB.

OmnogoTBOpeHue, ero ONOIOrnuecKoe 3HaUCHUE.

WupuBuyanbHOE pa3BUTHE YETIOBEKA U €T0 BO3MOYKHBIC HAPYIICHUS.

CoBpeMeHHbIE MPEACTABICHUS O T€HE U TeHOME.

BnusiHre MyTareHoB Ha OpraHU3M YeJIOBEKa.

buortexHonorus, ee T0CTHKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

4.Buna
4.1. Deontoyuonnas meopusi u ee poib 6  POPMUPOSBAHUU  COBPEMEHHOU
ecmecmeenHOHayyHou Kapmunsvl Mupa. Bupn, ero xputepuu. Ilomymsamus xak
CTPYKTypHasi eIuHuIa BUJa U 3Boiouuu. CuHrernueckas teopus 3somouuu (CTO).
JIBIKyIIME CUITBI 3BOJIIOLIMU B cooTBeTcTBUU ¢ CTO.
4.2. Pesynomamor  36ontoyuu. CoxpaHeHHE MHOTO0OOpa3us BHJIOB KaKk OCHOBa
ycToH4yuBOro pasutus Ouochepnl. IIpuumHbl BhIMUpaHUS BHJIOB. buomormueckuii
nporpecc u OMOJOTHYECKUil perpecc
4.3. I'unomeswi npoucxodrcoerus HcusHu. Y CII0OKHEHHE KUBBIX OPraHM3MOB Ha 3eMiie B
mpouecce dIBoMOLMM. JlOKa3arenbcTBa POJCTBA YEJIOBEKA C  MIEKOMUTAOIIMMU
KUBOTHBIMHU. DKOJOrMYeCKHe (haKTOphl aHTPOIIOTEHE3a: YCIOKHEHHE MOIYISIUOHHON
CTPYKTYphl BHJa, W3TOTOBJIEHHE OPYAMH Tpyda, NEpPexXo] OT PACTUTEIBHOIO K
CMELIAaHHOMY THITy TNMTaHUS, HCIOJb30BaHHE OTrHA. [losiBIeHHE MBICIUTENBbHON

4.3. ACSITEIBLHOCTH U YJIeHOpa3eibHOH peur. [IponcxoxkaeHne yenoBeyeckux pac.

Ilpakmuueckue 3anamus

Omnucanue ocobeii Buaa no Mop(hoaoru4eckoMy KpUTepHIo.

Camocmosamenvhnas paboma

buonoruyeckuit mporpecc 1 GMONIOTUYECKHU perpecc.

AHTpPOIOreHe3 U ero 3aKOHOMEPHOCTH.

5. DKocHucTeMBbI
5.1. Ilpeomem u 3a0auu skonocuu. YueHue o0 IKOJOTHUECKUX (aKTOpax, YICHHE O
coo0IIecTBaX OPraHU3MOB, YUeHHE 0 Onocdepe.
5.2. Dxonoeuueckue gpaxmopwi. OCOOEHHOCTH BO3IEHCTBUS IKOJOTHUECKUX (DaKTOPOB.
DOkonornyeckas xapakrepuctuka Buja. [lonstue o0 skosnorndyeckux cucremax. Llemu
NUTaHus, TpohuIecKkre ypoBHHU.
5.3. buocghepa — enobanvuas sxocucmema. Yuenue B. U. BepHajackoro o 6mocdepe.
Poib sxuBBIX OpraHu3mMoB B 6uocdepe. buomacca.
5.4. Buonozuueckuii  Kpyeosopom. bBUOIOTHMUECKUH KpyroBopoT (Ha mpuMepe
KpyroBoporta yriepoaa). Tpanchopmaliiusi €CTECTBEHHBIX SKOJIOTMUECKUX CHCTEM.

Ilpakmuueckue 3anamusn

CocraBiieHHE CXeM Mepelavyr BEIIeCTB U YHEPTUH (IIeTICH MUTaHMS).

XapakTepucTUKa NPUPOAHBIX IKOCUCTEM CBOEH MECTHOCTH.
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Camocmoamenvhnas paboma

buoreonenos kak skocucTemMa.

OcHoBHbIE HampaBJIeHHs BO3IEUCTBUSA YelloBeKa Ha Ouocdepy.
ATpOLIEHO3BL.

PA3JIEJ 2 ®DU3UKA
Conep:xanue pasaena
1. Mexanuka

1.1. Bgeoenue. Mexanuueckoe Osudicenue. ®Puzmka — (QyHIaMEHTaIbHAas HayKa O
npupojae. Mexannueckoe nBuxkeHue. Cucrema otcuera. Tpaektopus nuwxeHus. [1yTh.
PaBHOMepHOE MPAMOJIMHENHOE JIBUKECHUE. CxopocTb. PaBHOyCKOpEeHHOE
IIPSIMOJIMHENHOE IBUJKEHHE. Y CKOPEHUE.
1.2. 3akouwr Hotomona. Ilepseoiii 3akoH Hetotona. Muepuus. MHepuuaabHble CUCTEMBI
orcuera. Macca tena. Cuna. Btopoii 3akon Hbtotona. IlpuHumn He3aBHCHUMOCTH
nerictBusa cwi. PaBHognelncTBytomas cuna. Llentp mace tena. Tperuit 3akon HerotoHa.
[Ipumenenune 3akoHOB HproTOHA.
1.3. 3axon macomenusn. Cunvl msasxcecmu, ynpyeocmu. J|BrKeHUe Tell MOJA IEeHCTBUEM
cuitbl TspkecTu. Bec tena. @opMynibl pacuera Beca Tena. 3akoH ['yka.
1.4. Cuna mpenus. JIprxeHue Tena noj AeCTBUEM CUIIbI TPEHUSI.
1.5. Hunynsc. Peakmuenoe ogudicenue. CBONCTBA UMITYJIbCA.
1.6. Mexanuuecxas paboma. Mowmnocms. Pabota cunbl. MomHocTs. PaboTa cuibl
Tspkectu. PaboTa cuiibl ynpyrocTu.
1.7. Kunemuueckas u nomenyuanvHas snepeuu. Kunernueckas 3Heprus 1 padora.
[ToTennmanpHas SHEPTUs B TPaBUTALIMOHHOM TIOJIE.
1.8. 3axon coxpanenus mexanuueckou sHepeuu

Ilpgxmuueckue 3anamusn

Pemenne 3ama4d Ha Temy «MexaHUYECKOE IBUKECHUEY.

Pemrenne 3anad Ha Temy «Btopoii 3akoH HeroToHay.

Pemenue 3ana4y Ha TeMy «CHIIBI TSKECTH, YIIPYTOCTHY.

HccnegoBanue 3aBUCUMOCTH CUJIbI TPEHHUS OT Beca Tela.

Pemenue 3anay Ha temy «Imnynsc. PeakTuBHOE JBUKEHHE.

CocraBiieHne KOHCIEKTa 110 Tuiany. Pemenue 3anay Ha TeMy «MexaHnyeckast paboTay.

Pemenue 3anau Ha TeMy «3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUNY.

Camocmosamenvnas paboma

[Tpuatmn otHOCUTENbHOCTH ["anumes.

I'paBuTanmonHoe mosie.

Cyxoe TpeHue U €ro BUJIbI.

3aKOH COXpaHEHUs UMITYJIbCa.

PaboTa nmepeMeHHOM CHITBI.

YMeHbllIeHHEe MEXaHUUYECKOM IHEPTUM CUCTEMBI MOJT JCHCTBUEM CUJT TPEHUS.

2. OCHOBBI MOJIEKYJISAPHOI PU3NKH M TEPMOAUHAMHMKHU
2.1. Amomucmuyeckas meopus cmpoeHus eeujecmea. HaONIOMEHUS ¥ OIBITHI,
MOITBEP K IAI0IIUE AaTOMHO-MOJIEKYJISIPHOE CTPOCHHE BELIECTBA.
2.2. Tennosoe Osudicenue. Temnepamypa. BpoyHOBCKOe ABMKeHHE. VeanbHbId ras.
Temneparypa Kak Mepa cpeiHel KHHETUUYECKOW SHEPTUH YaCTHII.
2.3. Aepecamuvle cocmosnusa éewjecmea. CTpoeHHE ra3000pa3HbIX, KUIKUX, TBEPAbIX
TeN.
2.4. Buympennss snepeus. Ilepeoiii 3axkon mepmoounamuxu. PaboTa v TeriooTaya Kax
CrOoCcOObI U3MEHEHUS! BHYTPEHHEH SHEPTUH.
2.5. Tennosvie mawunvl u ux npumenenue. lluxkmmueckue nponeccol. KIIJ[ TemmoBbix
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MalIVH.

Ilpgcmuueckue 3anamusn

Pewmenne 3amaud Ha Temy «TernoBoe nBuxeHue. TemiepaTypay.
3arnosnHeHue TabIHIIbI 110 TeMe «ATperaTHbIe COCTOSIHHS BEIIECTBAY.
N3yuenune naeanbHoOM TeI1oBoN MainHbl KapHo.
Camocmoamenvhuas paboma

Maccsl ¥ pa3Mepbl MOJIEKYI.

Kunkue kpucrauisl.

Heo6paTMOCTh TEIUIOBBIX MPOLIECCOB.

XO0n01UIIbHAS MAILLIMHA.

3. OCHOBBI 2J1eKTPOIMHAMHUKH
3.1. Dnexmpuueckue  3apsaovl.  3aKOH  COXpAHEHUsi  INEKMPUUECcKo2o  3apsod.
BsaumopeiictBue 3apsikeHHbIX Teil.3akoH KynoHa. DneKTpocTaThuyeckoe Iojie, ero
OCHOBHBIE XapaKTEPUCTUKHU U CBSI3b MEXK1Y HUMH.
3.2. [locmosnnwii snekmpudeckuti mox. Cuna moka. IneKTpudeckuii Tok. CBA3b CHIIBI
TOKa CO CKOPOCTbIO HalpaBJIEHHOIO JBMXKEHUs yacTul. CKOpOCTb YHOPSI0YEHHOI'O
JBUKEHMSI 3JIEKTPOHOB B IPOBOJHUKE. Y CIIOBUS, HEOOXOAUMBIE ISl CYIIECTBOBAHUS
JIEKTPUUECKOTO TOKA.
3.3. Hanpsowcenue, snekmpuieckoe conpomusierue. B3anMOCBSI3b HANPSHKCHUS U TOKA!
pesuctopbl. CONpoTUBIIEHNUE U PE3UCTOPHI.
3.4. 3akon Oma Ons yuyacmka yenu. Bonb-aMriepHas XapaKTepHCTHKA. 3HAYCHHE
3akoHa OMa.
3.5. Macnumnoe none u e2o ocHosHvle xapaxmepucmuku. B3auMoneiicTBHe TOKOB.
JIuHUM MarHUTHOM MHAYKIMH. HanpsKeHHOCTh MarHUTHOT'O MOJIS.
3.6. Jeticmsue macHummno2o noius Ha NPOBOOHUK C MOKOM.
3.7. 3axkon Amnepa. Dnexmpoosucamens.
3.8. Aenenue snexmpomacnumuon unoykyuu. HampaBieHne WHIYKIMOHHOTO TOKA.
IIpaBuno Jlenna. IlpaBmwio npaBod pykH. 3aKOH 3JE€KTPOMAarHUTHOW WMHIYKIMH.
SABnenne camounaykiuu. 3J1C camonHaykunu. MTHIyKTUBHOCTD.

Ilpaxmuueckue 3anamusn

Pemenue 3anau Ha TeMy «IlocTossHHBIN TOK. CHita TOKay.

Pemenue 3ana4y Ha TeMy «MarHuTHOE 1OJIE TOKa.

Camocmosamenvnas paboma

3apspKeHHbIE Tesa. DJIeKTpu3alus Tedl.

JeWcTBue ToKa.

MarsuTHbI€ 110JIs1 B IPUPOJIE.

PaGota B MaruuTHOM MOJI€.

DHeprust MarHUTHOTO TOJISL.

4. Koneb6anus v BOJIHBI
4.1. Ceoboonvie koneoanus. Ilepuoo, uacmoma u amniumyoa KoJaeOAHUI.
I"apmonnueckue KoneOaHusl.
4.2. Mexanuueckue 60Hbl U UX BUObL
4.3. 38yKogvie 8onHLI. Yibmpa3zeykosvie 80/HbI. YIBTPa3BYK M €r0 HCIOJIB30BAHHE B
MEUIIMHE U TEXHUKE.
4.4. Ceob600mubie snekmpomazHumusle konedanus. KonedareapbHbIH KOHTYD.
4.5. DnekmpomacHummoie BOJIHDL. DnexmpomacHumnoe noie. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.
4.6. 3axonvl ompascenus u nperomaenus céema. Pa3BuTHe MPENCTABICHUH O TIPUPOIEC
CBETa.
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4.7. Dopmyna monKou 1UH3bL.
Ilpagcmuueckue 3anamus
Pemrenue 3anau Ha Temy «MexaHUYECKHUE BOJTHBI.
N3ydenue koneOaHuil MaTEMaTUYECKOTO MAasiTHHUKA.
N3yuenue nuntepdepenuu u nudpakiuu cBeTa.
Pemenue 3agau Ha Temy «DopMyria TOHKOM JIMH3BIY.
Camocmoamenvnaa paboma
KonebarenbHast cucrema.
CpaBHuTeNbHAS XapaKTEPUCTHUKA MPOJIOJIBHBIX U MOMEPEUHBIX BOJIH.
BoiHyX/1€HHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUS.
Krnaccudukanus 3neKTpoMarHuTHRIX BOJIH.
AOGCOIIOTHBIN NTOKA3aTeNb MPEIOMIICHHUS CPEIbI.
N306paxeHnue npeamera B JIMH3E.

5. DJleMeHTbl KBAHTOBOM (PU3UKHU
5.1.Keaumoeas cunomesa llnanka.
5.2.@omoanekmpuueckuti a¢hghexm.
5.3.Mooenu cmpoenusa amoma. Onvim Pezepgopoa.
5.4.Cocmas u cmpoenue amomuozo s0pa.
5.5.Paduoaxmusrocme. PamnoakTUBHBIC U3TYYCHUS U UX BO3JICHCTBUE HA )KUBBIC
OpraHU3MBI.
Ilpggcmuueckue 3anamus
3anonHeHHE TaOJIUIBI 110 TeMe «MeToIbl PeruCTPaIluy 3aPSDKEHHBIX YaCTHID.
Camocmosamenvhnas paboma
SlnepHas MOJIeITb aTOMA.
Teopus paJrOaKTHBHOTO pacriaia.

6. BcesreHHas1 M ee DBOJIIOL S

6.1.Mooenv pacuwupsitowetics Beenennoii.

6.2.Cospemennas ¢puzuyeckas kapmuna mupa.
Ilpagmuueckue 3anamusn
3anonHeHue Tabaubl «CpaBHUTENbHAS XapaKTEPUCTUKA TUIIAHET».
Camocmoamenvnana paboma
Monens 00JbIIOro B3phIBA.

PA3JEJI 3. XUMUS

1. O6mas u HeopraHuveckast XUuMHs

1.1. Bgeoenue. Ocnosnvle nousimus u 3aKonbl Xumuu. XUMAYECKas KapTHHA MHpa Kak
COCTaBHAsl 4aCTh €CTECTBEHHOHAYYHOU KapTUHBl MHUpa. Ponb XumMuu B KU3HU
coBpeMeHHOro ooOmectBa. [IpuMeHeHue MOCTM)KEHHN COBPEMEHHOW XUMHUU B
ryMaHuTapHo# cdepe nesrenbHocTH oOuiectBa. [Ipeamer xumuu. BemectBo. ATom.
Mornexyna. XuMHUECKUH 3JIEMEHT U (POPMBI €T0 CyIIeCTBOBaHUS. [IpocThie U ClIOKHBIE
BEILIECTBA.

1.2. I[lepuoouueckuii 3axon u Ilepuoouueckas cucmema XUMUYECKUX IIEMEHMOB
Jl.U.Menoeneesa. Otkpeitue llepuomnueckoro 3akona. Ilepmommueckas cucrema
xumuueckux snemeHToB JI.M.MenneneeBa. 3Hauenue Ilepumoamyeckoro 3akoHa u
[Tepuonuueckoit cuctemMbl XuMHYecKux d3jeMeHToB [[.M.MenaeneeBa miis pa3BUTHS
HayK{ ¥ TIOHUMaHUS XUMHUYECKON KapTUHBI MUDA.

1.3. Cmpoenue sewecmsa. KoBaneHTHass CBs3b: HeNOJIsApHAas M TojspHas. MoHHas
cBs13b. KatnoHbl M aHnOHBl. MeTtannuyeckas cBsi3b. BogopoaHas cBs3b.

1.4. Booa. Pacmeopui. Boma B mpupone, ObITy, TEeXHHKE W Ha IPOU3BOJCTBE.
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Du3NYECKNEe U XMMUYECKHE CBOMCTBA BOJIbI. ONIpECHEHUE BO/IBI.
1.5. Heopeanuueckue coeounenus. OKCUIBI, KHUCIOTHI, OCHOBaHMS, KHCIOTBI, COJIH.
Cpena BOHBIX PaCTBOPOB COJIEH.
1.5.1. Memannvi. Hememannwvr. O6mue hpu3sndecKkue 1 XUMHIECKHE CBOMCTBA METAJLIOB.
OO01mmas xapakTepuCcTHKa IIaBHBIX MOATPYIIT HEMETAIJIOB HAa IPUMEPE TajOreHOB.

Ilpakmuueckue 3anamus

AHanu3 conep;kaHus IPUMECEH B BOJIEC U €€ OUNCTKA.

B3anmoneiicTBre METaIIOB ¢ paCTBOPAMHU KHCIIOT U COJIEH.

Camocmoamenvhnas paboma

ArperaTtHble COCTOSIHHSI BOJIbI U €€ IePEeX0/Ibl U3 OJJHOTO arperaTHOr0 COCTOSIHUS B JPYToe€.

Baxueiimne coeaVMHEHUS METAUIOB W HEMETAUIOB B IPUPOJE U  XO3SMCTBEHHON

JeSITeIbHOCTH YeJIOBEKa.

2. Oprannyeckasi XuMusi
2.1. Opeanuueckue coedunenusi. OCHOBHblE NONOJICEHUST MeOpuU  CMPOEHUS
opeaHudeckux coedunenuti. MHoroobpaszue opraHudeckux coeauHenuit. Ilonstue
W30MEpHHU.
2.2. Yenesooopoowl. Kucnopoocooepocawue opeanuyeckue seujecmsa. llpenenvusie u
HempeenbHble yriaeBoaopoabl. Peakuus nomumepusauuu. [IpupogHble UCTOYHUKU
yraeBonopoaoB. Kucnopoaconepxaimiue opranudeckue BeectBa. [IpeacraBurenu
KHCIIOPOJICOICPIKAIUX OPTaHUYECKUX COSAMHEHUN: METUIIOBBIN M 3TUJIOBBIN CHUPTHI,
TJIMLEPHH, YKCYCHast KHcoTa. JKUPHI KaK CIOXKHBIC dPUPEIL.
2.3. Azomcooeporcawue opeanuueckue coeounenus. Ilnacmmaccel u 6010KkHa AMUHBI,
aMUHOKUCIIOTHI, Oenku. CtpoeHue u Oumosiormueckass (GyHkuus OenkoB. [lonsitue o
miacTMaccax M XMMHYECKHMX BOJOKHaX. HaTypanbHble, CHHTETHYECKHE U
HCKYCCTBEHHBIC BOJIOKHA.

Camocmoamenvhnas paboma

YTrneBogopoasl Kak OCHOBA MEXAYHApOJHOTO COTPYIHUYECTBA M BAXKHEUIINI MCTOYHHK

dbopmupoBanus o6romxera PO.

VYTIeBoibl: TI0K03a, Kpaxmall, LeJUTH003a.

3. XuMus ¥ Ku3Hb
3.1. Xumua u opeanusm uenogeka. XUMHUECKUE HJIEMEHTbl B OpraHU3Me 4YeJIOBEKa.
Opranuueckre W HeopraHumdeckue BeniecTBa. OCHOBHBIE JKU3HEHHO HEOOXOAMMBbIE
COEIMHEHUS: OCNIKU, YIIIEeBOAbI, )KUPbl, BUTAMHUHBI. YTJIEBO/bl — IJIaBHBIM HMCTOUHUK
SHEpruu opranm3ma. Poiib KUPOB B opraHu3Me. XOJIECTEPUH U €r0 POJIb B 37I0POBHE
4yenoBeka. MmUHepaiabHBIE BellecTBa B TpoAaykKTrax mnurTaHus. COamaHcHpOBaHHOE
MUTaHUE.
3.2. Xumus 6 6vimy. Bona. KagectBo Boibl. Motome u guctsmme cpeacrsa. [Ipasuna
6e30macHoit paboTHI CO CpeICTBAMH OBITOBOM XUMUH.

Ilpakmuueckue 3anamusn

Omnpenenenne 00eCIIEYeHHOCTH OpTaHNU3Ma YelIOBeKa BHTAMUHAMH U MHKPOIJIEMEHTAMHU.

Onpenenenue cogepkanus BuTamua C B HalTUTKaXx.

Camocmosmenvnas paﬁoma
IIumessie ,Z[O6ElBKI/I.
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PA3JIEJI 1. BHOJIOT UsI 81 57 36 | 21 24
1 Buosiorusi — COBOKYNHOCTb HAYK O 5 5 4 9
' ’KMBOM NPUpoOJe.
1.1 | XKuBas npupona Kak 00ObEKT U3YUECHUS
Oouosiorun 2 2 2
Camocmosamenvras paboma
MeTo1pl UCClIeI0BaHMSI )KUBOU MPUPOJIBI B 2 2 2
OMOJIOTHH.
1.2 | YpoBHU OpraHu3aiyu KU3HA KHUBOK 5 5 5
PUPOJIBI
2. Kaerka 24 16 |10 | 6 8
2.1 | OcHOBHBIE IOJIOKEHUS KIETOYHOU TEOPHUH.
K_]'[ o _(1) 2 2 2 rpynmnoBas
€TKa — CTPYKTYPHO-(DYHKITHMOHATIbHAS AwcKycers
(onmemMeHTapHas) eIUHUIIA KU3HHU.
Camocmosmenvhas paboma 5 9
VicTopusi u3yueHus KIETKH.
2.2 | Ctpoenue xietku. [IpokapuoTsl u 5 9 9
DYKapUOTHI
Ilpakmuueckas paboma
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 2 2 2 oleHKa
pPAcCTEHUN U KUBOTHBIX
2.3 | buonorudeckoe 3HaYeHHE HEOPTAaHMUECKUX
BEIIECTB B KJIETKE. YTIIEBOALI U JUIUILI B 2 2 2
KIIETKE
CtpykTypa M OHOJOTHYECKOE 3HAuCHUE
OeIKOB CTpOCHI/Ie HYKJICOTUI0B n 2 ) 2 TIpE3CHTANHN
CTPYKTypa TONUHYKJICOTHIHBIX  Lenei A
JIHK u PHK, AT®.
Ipaxmuyeckas paboma
P P 2 2 2 onea
Pemenye mUTOIOTHUECKHX 3a/1a4
Camocmosmenvuas paboma 5 9
Pouib BOfIbI KaK pacTBOPHUTEIISL U OCHOBHOTO
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KOMIIOHEHTa BHYTPEHHEH cpebl
OpraHU3MOB

Camocmosmenvras paboma

AYyTOCOMBI  MOJIOBBIE XPOMOCOMBI. 2
2.4 | Bupycsl u 6akrepuodaru 5 9
Ilpakxmuueckas paboma
CpaBHHTEIIbHAS XapaKTEPUCTUKA 2 2 2 OlleHKa
POKAPUOT, SYKAPUOT U BUPYCOB
Camocmosmenvhas paboma 5
[Tpodunakruka BUY-undexun
3. Opranusm 27 19 10
3.1 | Opranusm — eauHOE 1eI0e 1 1
Camocmosmenvhas paboma 9
MHoroo0pa3ue opranuzMoB
3.2 | OOMeH BeneCTBOM U DPHEPTUHU 1 1
3.3 | CnocoOHOCTh K CaMOBOCTIPOU3BEICHUIO.
JleneHue KICTKH. 1 1
Ilpaxmuueckas paboma
@DopMbl pa3MHOKEHUSI OPIraHU3MOB. 2 2 2 OlleHKa
JleneHue KISTKH SYKapuoT
Camocmosamenvhas paboma
OmiooTBOpeHUe, ero  OHOJOrHYEcKOoe 2
3HAYCHHUE.
3.3 | [lonsatue 00 WHIMBU1yaIbHOM
(oHTOTrEHE3), SMOpPHOHAIBHOM Pas6op
(oMOpuorene3) W  MOCTIMOPUOHAIILHOM 2 2 KOHKPETHOI1
pa?)BI/ITI/II/I CUTyaluu
IIpakmuyeckasn paboma
CpaBHuTenbHas XapaKTepUCTHKA 2 2 2 OlleHKa
3apOJIbIIel YeJI0BEeKa U )KHBOTHBIX
3.4 | O0mue IIPEJICTaBICHHUS 0 1 1
HACJICJICTBEHHOCTH U N3MEHUYMBOCTH
Ilpakxmuueckas paboma 5 9 5 ek
3aKOHOMEPHOCTH HAaCJIEAOBaHUS
3.5 | I'enernueckue 3aKOHOMEPHOCTH 5 9
W3MEHYUBOCTH
IIpaxmuueckasn paboma 5 9 5 ek
Pemenne reHeTHUECKUX 3a1a4
Camocmosmenvuasn paboma
BrnusiHue MyTareHoB Ha OpraHu3M 2
YeJIoBeKa
3.6 | [Ipenmer, 3amaum ¥ METOIBI CENEKIIUU. 1 1
['eHeTHUYECKIE 3aKOHOMEPHOCTH CEJICKIIUN
Ilpakxmuueckas paboma
[leHTpsI MHOTOOOpA3UsT U TTPOUCXOXKICHUS 2 2 2

KYJIBTYPHBIX PACTEHUU
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CamocmosmenvHas paboma

buorexnonorus, ee JIOCTHIKCHHUS, 2 2
NEPCIEKTUBBI Pa3BUTHSL.
4 Bun 11 8 6 2 3
4.1 | DBOJMIOIIMOHHAS TEOpUS HM €€ POJb B
dbopMupoBaHuu COBPEMEHHOM 5 2 5 Ipynmosas
€CTECTBEHHOHAYYHOM KapTUHBI Mupa. Bun. AucKycens
[Tonynsuust
4.2 | Pesynprarel  aBomronuu.  CoxpaHeHHE 2
MHOT000pa3us BUJIOB KakK OCHOBa 2 2
YCTOMYUBOTO PA3BUTHS OHOCHEPHI.
Camocmosmenvras paboma
buonoruueckunii nporpecc u 2 2
OHMOJIOTHYECKHI perpecc.
4.3 | T'unore3sl MPOUCXOXKICHUS KU3HU. 5 2 2
Camocmosmenvhas paboma 1 1
AHTPOIIOTEHE3 U ero 3aKOHOMEPHOCTHU
Ipaxmuueckas paboma OLicHKa
Omucanue oco0eit BUJA 1o 2 2 2
MOP(}OIIOTHIECKOMY KPUTEPHIO
5. IKOCUCTEMBI 13 10 7 3 3
5.1 | Ilpenmer u 3a/1a4u SKOJIOTUHU 1 1 1
5.2 | Dxonorunueckue GaxTOpbI 2 2 2
Camocmosamenvhas paboma 1 1
buoreolieHo3 Kak 3KocucTeMa
5.3 | buocdepa — riiobanpHas SKOCHCTEMA. 2 2 2 HAenosas
Yuenne B. . Bepnaaackoro o 6uocdepe. nrpa
5.4 | buonoruueckuii KpyroBopot 2 2 2
Camocmosmenvuas paboma 1 1
OCHOBHBIC HANpaBJICHUS BO3ICHCTBHS
yenoBeKa Ha Ouocdepy
Ilpakmuueckas paboma oneHKa
CocraBieHHe CXeM Iepeiayu BEIECTB U 1 1 1
SHEprud (Lenei NuTaHus).
Ipaxmuyeckas paboma 2 2 2 OLICHKA
XapakTeprCTHKa TPUPOIHBIX IKOCUCTEM
CBOEH MECTHOCTH
Camocmosmenvras paboma 1 1
Azpoyenos.
PA3JIEJI 2. ®PU3UKA 81 57 | 36 | 21 24
Pa3zgen 1.Mexanuka 23 17 9 6
1.1. | Beeneune. MexaHndeckoe ABUKEHNE 1 1 1
1.1.1 | Ilpakmuueckoe 3ansamue
Pemenne 3anay Ha Temy «MexaHndeckoe 1 1 1 oleHKa
JIBUKCHHE)
1.2. | 3akons! HeioToHA. 5 1 1 1

Camocmosmenvrnas pa60ma
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[Tpunin otHOCUTENbHOCTH ["anunes

1.2.1

Ilpaxmuueckoe 3ansamue
Pemenue 3anau Ha Temy «BTopoi 3akoH
Hsrorona»

OILICHKa

1.3.

3akoH TaroreHus1. CHIIBI TSHKECTH,
YOPYrocTu

Camocmosmenvras paboma
['paBuTaLIMOHHOE MOJIE

13.1

IIpakxmuueckoe 3anamue
Pemenue 3anau Ha TeMy «CHIIBI TSXKECTH,
YIPYTOCTH»

OILICHKa

1.4.

Cuna TpeHus
Camocmosmenvhas paboma
Cyxoe TpeHue 1 ero BU/IbI

141

HpakmuueCKoe 3arAamue
HCCHGI{OB&HI/IC 3aBUCHUMOCTH CUJIbI TPCHUA
OT BC€Ca TCJia

pabora
B MaJIbIX

rpymmnax

3a4€T

1.5.

Nmiynsc. PeakTuBHOE 1BHKEHHE
Camocmosmenvuas paboma
3aKoH COXpaHEHUsl UMITYJIbCa

151

IIpaxmuueckoe 3anamue
Pewenue 3anau Ha temy «Mmnyiibe.
PeakTuBHOE JBUKEHUE»

OILICHKa

1.6.

Mexanundeckas pabora. MoIHOCTb
Camocmosmenvhas paboma
PaboTa nepeMeHHOM CHJIBI

1.6.1

HpakmulteCKoe 3arAmue

CocraBieHne KOHCIIEKTA T10 TUIaHYy.
Pemenune 3anay Ha Temy «MexaHudeckas
pabotay

OIICHKa

1.7

Kunernueckas u MOTCHIUAJILHBIC SHCPI'UA

1.8

3aKOH COXpaHEHMs] MEXaHUYECKON IHEPTHH
Camocmosmenvuas paboma

YMeHbplIIEHHME  MEXAaHUYECKOH  DHEpruu
CUCTEMBI IIOJI IEHCTBUEM CUJI TPEHMSI

1.8.1

Ipaxmuuyeckoe 3ansamue
Pemenue 3ana4 Ha TeMy «3aKoH
COXpaHEHHUsI MEXaHUYECKOW SHEPTUM)

OIICHKA

Pa3nes 2.0CHOBBI MOJIEKYJISIPHON (PM3HKH H

TCPMOAMHAMUKH

12

2.1

ATOMUCTHUYECKAS TEOPUS CTPOEHUS
BEILIECTBA

Camocmosmenvuas paboma
Macchl 1 pa3Mepbl MOJIEKYIT

2.2.

Tennosoe aBuxkenue. Temneparypa

2.2.1.

IIpaxmuueckoe 3anamue
Pemenue 3anau Ha Temy «TemnoBoe
JBIOKeHUE. TeMmeparypay

peleHue
HPaKTUYECK
uX 3aj1a4

OIICHKA

2.3.

ArperatHble COCTOSIHHUS BEIIECTBA
CamocmosmenvHas paboma
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Kupakve kpucTamibl

2.3.1.

Hpakmuqecme 3anamue
3anoaHeHHne Ta6J'II/II_ILI I10 TEMC
«Ar PEraTHbIC COCTOAHHA BCIICCTBAY

OILICHKa

2.4.

Buytpennsis sneprus. [lepBbrii 3aKoH
TEPMOIUHAMUKU

Camocmosmenvras paboma
HeoOpaTruMOCTh TEIIOBBIX MPOIECCOB

2.5.

TenoBbie MalIMHBI U UX TPUMEHEHUE
Camocmosmenvuas paboma
XoJsioaupHasl MallIkHA

CeMHUHap

2.5.1.

Hpakmuqecme 3anamue
HSy‘leHI/IC HﬂeaHBHOﬁ TEIJIOBOM MaIlIMHBI

Kapno

OIICHKa

aznes 3.0CHOBBI JJIEKTPOAUHAMUKH

17

12

3.1.

DneKTpudecKue 3apsaasl. 3aKoH
COXpaHCHHS JIEKTPHUECKOTO 3apsiia
Camocmosmenvhas paboma
3apsiKeHHbIE Tena. DIeKTpU3alus Tel

3.2.

[TocTosiHHbIM 3nekTpryeckuit Tok. Cuna
TOKa

Camocmosmenvhas paboma

JlericTBHE TOKA

3.2.1.

Ilpaxmuueckoe 3ansmue
Pemenue 3anau Ha remy «IlocTOSIHHBIN
TOK. CHia ToKa

OIICHKa

3.3.

Hanpsixenue, anektpudeckoe
COIIPOTUBIICHUE

3.4.

3axon OMa AJis yyacTKa Lenu

3.5.

MarauTHOE 10JIe ¥ €r0 OCHOBHBIC
XapaKTePUCTHKU
Camocmosmenvhas paboma
MarautHbI€ MOJIsl B IPUPOJIE

3.5.1.

HpakmuquKoe 3arAmue
Pemenue 3agau Ha Temy «MarautHoe
10JIe TOKA»

JieoBast
urpa

OIICHKa

3.6.

JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHHUK C TOKOM
Camocmosmenvras paboma
PabGoTa B MarHUTHOM 1OJIE

3.7.

3akoH AMriepa. JJIEKTPOIBUTaTEb

3.8.

SIBNeHME NEKTPOMArHUTHOW UHIYKIIHH
Camocmosmenvras paboma
DHeprust MarHUTHOTO MOJIst

Pa3znen 4. Koj1ie0anus M BOJIHBI

17

11

4.1.

CBoOoansie konebanus. [lepuon,
4acToTa M aMIUTUTY/a KoJieOaHuid
Camocmosmenvras paboma
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KonebarensHas cucrema.

4.2.

MexaHuueckre BOJIHBI U UX BHUJIbI
Camocmosmenvras paboma
CpaBHuTeENIbHAs XapaKTEPUCTUKA
MIPOJIOJILHBIX M MONEPEYHBIX BOJIH.

4.2.1.

Ilpakmuueckoe 3anamue
Pemenue 3agau Ha Temy «MexaHUYeCKUe
BOJTHBI»

OIICHKa

4.3.

3BYKOBBIE BOJIHBL. YIJIbTPa3BYKOBBIE
BOJIHBI

4.4.

CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJieOaHMs

Camocmosmenvras paboma
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
KoJIcOaHMSI.

44.1.

IIpaxmuueckoe 3anamue
N3ydenue konebaHuit MaTEMATUYECKOTO
MasiTHUKA

peleHue
MIPaKTHYECK
ux
cUTyarui

3a4€T

4.5.

DNEeKTPOMArHUTHBIE BOJHBI.
DIEeKTPOMarHuTHOE MOJIe
Camocmosmenvhas paboma
Knaccugukanus 3meKTpOMarHuTHBIX
BOJIH.

4.6.

3aKOHBI OTPAYKEHUS U NIPEIOMIICHHUS
CBETa

Camocmosmenvras pa60ma
AOCOTIOTHBIN MMOKa3aTeNb MPEIOMICHUS
cpenpl.

4.6.1.

IIpakmuueckoe 3ansamue
N3yuenne unteppepeHun u audpaxnum
cBeTa

3a4€T

4.7.

®opMyiia TOHKOU JIMH3bI
Camocmosmenvhas paboma
N300pakeHue MpeMeTa B JINH3E.

4.7.1.

IIpaxmuueckoe 3anamue
Pewenne 3ana4d Ha temy «@opmyna
TOHKOW JIMH3BI»

pabora
B MaJIBIX
rpymmnax

OIICHKa

Pa3nes 5.9/1eMeHTBI KBAHTOBOM (QU3UKHU

5.1.

KBanroBag runoresa [lmanka

5.2.

dorosnexkTpuueckuit 3pdext

5.3.

Mopenu crpoenust atoma. OnbIT
Pezepdopna
Camocmosmenvras paboma
SAnepHast MoJieab aToMa.

N| | —|00

R R| Rl

R R Ro

5.4.

CocraB u CTPOCHUC aTOMHOI'O AApa

5.5.

PanmoakTUBHOCTH
Camocmosmenvras paboma
Teopust pagnoakTUBHOIO pacmaaa

5.5.1.

Hpakmultecme 3aramue

OIICHKa
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3amnonHenne Ta0auIb! 110 TeMe «MeToIbI
peFI/ICTpaLII/II/I 3ap51)KeHHLIX HJaCTUID»

a3aeJ 6.BcesieHHAas1 M ee DBOJIIONMSA

6.1.

Mogenp pacmupstonieiics BeceneHHOM.
Camocmosmenvras paboma
Mojeinpb 60JIb1IOT0 B3pHIBA.

6.1.1.

IIpakmuueckoe 3anamue
3anonuenue Tabaunbl «CpaBHUTEIIbHAS
XapPaKTEPUCTHKA TIAHET

OILICHKa

6.2.

CoBpemenHas (pusnveckast KapTuHa
MUpA.

HPOEKT

PA3JIEJI 3. XUMMUSA

31

21

11

1n/3

10

Temal. O01as u Heopranuveckast
XUMHS

16

12

11

Bgencnue. OCHOBHBIE ITOHSATHUSA U 3aKOHBI
XUMHNHU

1.2

[Iepnonnueckuit 3akoH. llepunonnyeckas
CUCTEMA XMMHUYECKUX JJIEMEHTOB
J.1M.MenneneeBa

13

CTpOGHI/IC BCIICCTBA

14

Bopa. PactBopsl
Camocmosmenvhas paboma
ArperatHble COCTOSIHHSI BOJbI

TpyIIoBas
ICKyCCHUS

Ilpakmuyeckas paboma
AHanu3 cojaepxkaHus NpUMECEd B BOJE,
e€ 04YMCTKA.

OIICHKa

1.5

Heoprannueckue coefuHeHs

Ipakmuueckas paboma
Onpenenenue pH pactBopa coneit

OIICHKa

151

Mertannsl. Hemeransl
Camocmosmenvhas paboma

Baxwneiinne coeguHEHHS METANIOB H
HEMETAJUIOB B IIPUPOJIE U XO35HCTBEHHON
JIeSITETLHOCTH YEI0BEKA.

Ilpakmuueckas paboma
B3aumonaelicTBre METAIIOB C
pacTBOpAMH KHCJIOT U COJIEH

OIICHKA

Tema 2. Opranuyeckasi XumMust

2.1

Oprannueckue coequHeHusi. OCHOBHBIE
IIOJIOKEHUS TEOPUU CTPOEHHUS
OPraHN4YeCKUX COCTMHEHUN

2.2

VYrneBonopoasl. Kucnoponcoaepxkamiue
OpraHWYECKHE BEIIEeCTBA
Camocmosmenvuas paboma
YTrieBogopo/ibl Kak OCHOBA
MEXIyHAPOAHOTO COTPY/ITHUYECTBA U
BOKHEUIIINN UCTOYHHUK (HOPMHUPOBAHHS
oromkera PO
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A3oTOCoaepKaIe OpraHmIecKue
BeiecTBa. [limacTMacchl u BOJIOKHA

2.3 | Camocmosimenvrasn paboma 3 1 1 2
VYraeBoapl: TIII0K03a, KpaxMall,
LIEJIII0JI03a
3. Tema 3. XuMHUA U KU3HD 7 5 2 3 2
XUMHS ¥ OPraHU3M YEJIOBEKa
3.1 | Camocmosmenvuas paboma 3 1 1 H?rozaﬂ 2
[TumeBsie 10OaBKU P
Ipaxmuueckas paboma
Omnpenenenrue 00€CIEUEHHOCTH
2 2 2 OILICHKa
OpraHmu3Ma 4ejioBeKa BUTAMUHAMU U
MHKPOIJIEMEHTAMU
Ipaxmuueckas paboma
Onpenenenue conepxanus Buramuna C 1 1 1 3ader
B HAIIUTKaX
3.2 | Xumus B ObITY. 1 1 1
MuddepeHunpoBaHHBII 3a4eT 1 1 1n/3
HTOIO 34 10/1: 193 135 | 83 | 51 1n/3 58
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XAPAKTEPUCTHKA OCHOBHbBIX BUJIOB
YYEBHOUJIEATEJIBHOCTHU CTYAEHTOB

Coaep:xanue XapakTepuCcTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH
00y4enust CTY1€HTOB (HA YPOBHE Y4eOHbIX JeiCTBHIl)
PA3JIEJI 1. BUOJIOTUA
buonorus — | 3HaKOMCTBO C 00OBbEKTaMH U3yYEHHS] OUOJIOTHH.

COBOKYIHOCTh HAyK O
KHABOU

npupoze. Metoasl
Hay4HOI'O MMO3HAHUS

B OHMOJIOTHH

BersiBrienue poiu 6uonoruu B GOpMHUPOBAHUN COBPEMEHHOU
€CTCCTBEHHOHAay4YHOM  KapTHHBI MHpPAa M  IPAKTUYECKOH
JEeSATEIIBHOCTH JIIO e

Knetka

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

3HaHue CTPOSHMSI KJIETOK IO pe3ysibTaTaM padoThl CO CBETOBBIM
MUKPOCKOIIOM.

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

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHUSI OPTaHU3MOB, CTaIUM
OHTOT'€HE3a Ha IPUMEpPE YeJIOBEKA.

3HaHUE TPUYUH, BBI3BIBAIONIMX HAPYIIEHUS B Pa3BUTUHU
OpraHU3MOB.

YMeHHe 10Jb30BATBCS TEHETHYECKOW TEPMHUHOJIOTMEM W
CHMBOJIMKOM, pelaTh NPOCTEUIIINE TeHETUYECKUE 3a1aUu.
3HaHKEe OCOOCHHOCTEH HACIEACTBEHHONM M HEHACICACTBEHHOM
M3MEHUYUBOCTH U UX OMOJIOTHYECKON POJIH B SBOIIOIMH KUBOTO

Bun

YMeHHne aHanu3upoBaTh M OIEHUBATH PA3IUYHBIC THIOTE3BI
MIPOUCXO0KICHUS )KU3HU Ha 3eMJIe.

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

Pa3BuTtne criocoOHOCTEH SCHO M TOYHO H3JIaratb CBOW MBICIIH,
JIOTUYECKH 00OCHOBBIBATh CBOIO TOUKY 3PEHHUS, BOCIIPUHUMATH 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 BJIUSAHHUA Ha

OpraHU3MBI.
3HaHuEe OTJIIMYUTEIILHEBIX IMPHU3HAKOB UCKYCCTBCHHBIX COO6HI€CTB
— arpodKOCHCTEM.

[MonyueHue MPeCTaBICHUS O CXeMe 3KOCHCTEMbI Ha TPUMeEpe
ouocdepsl.

I[eMOHCTpaHI/ISI YMCHHUA ITOCTAaHOBKH Heﬂeﬁ JCATCIIbHOCTH,

TUTAHUPOBAHUE COOCTBEHHOW EATENBHOCTH ISl JOCTHIKEHUS
MOCTABJICHHBIX IIEJIeH, TPEABUACHUS BO3MOXKHBIX PE3yJIbTAaTOB
9TUX JIEUCTBUI, OpraHU3alMUd CAaMOKOHTPOJSL U  OLICHKHU
MOJTYYEHHBIX PE3YJIHTATOB.

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

PA3JIEJ 2. PU3UKA
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Beenenue

Pa3ButHe CriocoOHOCTEH SICHO M TOYHO H3J1araTb CBOM MBICIIH,
JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY 3PEHHUS, BOCIPUHUMATh U
aHAJM3UPOBAaTh MHEHUS COOECETHUKOB, IIPH3HABas 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
JIBUKEHUS, OCHOBHOM 3ajjaueil MEXaHUKH.

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

HabOntoieHue OTHOCUTENBHOCTH MEXAHUYECKOTO  JBUIKECHMSL.
dopMyIHpOBaHUE 3aKOHA CIIOKEHUSI CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO IPSIMOJIMHEWHOTO IBUYKEHUS
(Ha mpumepe CBOOOJHOrO TAJACHUA Tell) U PABHOMEPHOTO
JIBIKCHUSI TeJa IO OKPYKHOCTH.

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

JnHamuka

[lonnmanue cmbIicna TakuxX (U3HYECKHX  MoOJenei, Kak
MaTepuaibHas TOYKa, MHEpPLHaJIbHAs CUCTEMA OTCUETA.
M3mepenne macchl Teja pas3IHMYHBIMU criocoOamu. 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 SIBJIIEHNS HEBECOMOCTH.

[TpruMeHeHne OCHOBHBIX NOHATHH, (HOPMYI U 3aKOHOB JJTUHAMUKHU
K PEIICHUIO 33/1a4

3aKOHBI COXPAHEHHUS
B MEXaHHKE

OOBsicHEeHHE pEaKTHMBHOTO JBWXKEHUS Ha OCHOBE 3aKOHa
COXpaHeHUsT uMIylbca. I[IpumMeHeHHMe 3akOHa COXpaHEHUSs
HMITYJIbCA JUUI BBIYMCIICHUS W3MEHEHUN CKOPOCTEH Tel MpPHU HX
B3aUMOJCHCTBHUSIX.

Brrancnenue paboThl CUII M U3MEHEHUS KUHETHYECKOW SHEpPTUu
Tena.

Bbluncnenre MOTeHUHATbHONW SHEPrUU T€ld B TPAaBUTALIMOHHOM
oJje.

XapakTepucTuka MPOU3BOJUTEIBLHOCTH MAIIMH W JIBUraTeied ¢
HUCITIOJIB30BAHUEM ITOHATUA MOIIIHOCTHU

OcHo8bl MONEKYIAPHOU DUSUKU U MEPMOOUHAMUKU

MonekynsipHas ¢puznka

@OopMyJIMpOBaHHE  OCHOBHBIX  IOJOXKEHHA  MOJIEKYJISIPHO-
KMHETUYECKOW T€OpHUHU. BBINOIHEHNE SKCIIEPUMEHTOB, CITYKalluX
000CHOBaHHEM MOJIEKYJISIPHO-KUHETHYECKON TEOpUH.
Habmtoienne 6poyHOBCKOTO IBHXKEHUS U SIBICHUS AU Y3UH.
Omnpenenenne napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUU
HA OCHOBaHUM YPaBHEHMsI COCTOSIHUS UIEAIBHOTO rasa.
[IpencraBnenne B Bujae rpaduka H30XOPHOTO, HM300apHOTO M
HU30TEPMUYECKOTO IIPOLECCOB. Boruucnenue cpenHen
KMHETUYECKOW DJHEPruM TEIUIOBOTO JBMKEHHMS MOJIEKYI IO
M3BECTHOM TEMIIEpaType BELLECTBA.

N3MepeHne BIaXHOCTH BO3AyXa
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TepMmoguHamuka OKCNEPUMEHTAIBHOE  HCCIIEIOBAHUE  TEIJIOBBIX CBOMCTB
BEILIECTRA.
Pacuer KOJIWYECTBA TEIUIOTHI, HEOOXOIUMOTO JUTSE
OCYILIECTBJICHUS IpoLEecca MPEBpPAIICHUs BEIIECTBA U3 OJHOTO
arperaTHoro COCTOSIHUS B JIPYyTroe.
Pacuer wu3MeHeHHMs BHYTpEHHEH »Hepruum Tei, paboThl U
MEePEIJaHHOr0 KOJIMYECTBAa TEIJIOTHI Ha OCHOBAaHHUM IEPBOTO
3aKOHA TEPMOJUHAMUKH.
OO0BsicCHEHHE TPUHITUIIOB ACHCTBHUS TEIJIOBBIX MaITMH

OcHo8bl 21eKmMpPOOUHAMUKU
DNeKTpocTaTuKa Brrunciienne cuil B3aUMOJICMCTBUSI TOYEYHBIX AJIEKTPHUUYECKUX

3apsz0B.

Brruncnenne HanpsyKEHHOCTH M NOTEHLIMANIA JIEKTPUYECKOTO
I10JIs1 OJTHOTO U HECKOJIBKUX TOUEUYHBIX 3aps10B.

W3mepenue pa3HOCTH NOTEHIIUAIIOB.

[IpuBeneHne NpUMEPOB  IMPOBOJHUKOB, JAUIJIEKTPUKOB U
KOHJICHCATOPOB.

HaGmtonenue sIBI€HUS  DJIEKTPOCTAaTUYECKOW HMHAYKLIHUHU U
ABJICHUS  TOJApHU3ALMM  JUDJIEKTPUKA, HAXONAIIErocs B
JIIEKTPUYECKOM I10JIE

ITocTossHHEBII TOK

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

COop ¥ wucHbITaHHE DSIEKTPUYECKUX Leneld ¢ pa3IuyHbIM
COCIMHEHUE MITPOBOJIHUKOB, PACUeT UX MapaMeTPOB

MarnuTtHoe 1oJe

HaGnronenue nelcTBUS MarHUTHOIO IOJIE HA IPOBOJHUK C
TOKOM, KAPTUHOK MarHUTHBIX MTOJIEH.

@opMynIMpoBaHUE IIpaBUJIa JIEBOM PYKU IS OIPEHACICHUS
HaIpaBJIEHUs CHJIbI AMIiepa.

Beluncnenne cwi, AEHCTBYIOIUMX HAa IIPOBOJHUK C TOKOM B
MarHUTHOM  1oJje, OOBSCHEHHWE  MNpUHIUNA  JeHCTBUS
JJIEKTPOABUTATEIIA.

HccnenoBanue siBIEHUS YIEKTPOMArHUTHONM MHIAYKIIUU

Konebanus u eonnwi

Mexannueckue
KOJICOAHUA U BOJIHBI

[IpuBenenue IPUMEPOB KoJIeOaTEeIbHBIX JIBU>KEHU.
HccnenoBanue 3aBHCHUMOCTH rnepuoja KoJIeOaHMt
MaTeMaTUYECKOTO MasTHUKA OT €r0 JIMHbI, MACChl U aMILIUTY/IbI
konebanuii. OmnpeneneHue YCKOpPEHHsS CBOOOTHOTO TMAICHHS C
ITOMOIIBI0 MAaTEMAaTHISCKOTO MassTHHUKA.

HabGmonenne komebGanuii  3Bywamiero Tema. [IpuBenenwue
3HAYEHUsS CKOPOCTH PACHPOCTPAHEHUSI 3BYKA B Pa3JIMYHbBIX
cpenax.

YMeHne 00bsICHSATh UCTIOIH30BAHUE YIIBTPA3BYKa B METUITMHE

DNeKTPOMarHUTHHIE
KoJIe0aHUA M BOJTHBI

Habmroienne ociuiorpaMM TapMOHUYECKUX KOJIeOaHWUN CHITBI
TOKa B LICIIN.

OObsicHeHne MpeBpalleHUs SHEPTrUu B ueaTbHOM
KOJIe0aTeIbHOM KOHTYpE.

W3ydeHue ycTpoiicTBa U MPHUHIIKAIIA ASHCTBUS TpaHCcPopMmaTopa.
AHanmu3 CcXeMBl Tepelaud  DJIEKTPOdHEPruh Ha  OoJbIIne
pacCTOSHUA.

IlpuBegenre mnpuMEpoB BHUAOB PAAUOCBI3U. 3HAKOMCTBO C
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YCTPOHCTBAMH, BXOISIIUMH B CUCTEMY PaTHOCBS3H.
O0cyx1eHre 0COOCHHOCTEH pacpOoCTpaHeHHUsl PaIHOBOIH

CBeTOBBIC BOJHEI

[IpumMeHeHne Ha MPAKTHUKE 3aKOHOB OTPAKEHUS W TPEITOMIICHHS
CBeTa MpH pemeHnu 3agad. Habmonenue 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  KHUHETHYECKOM DHEPruM  DJJIEKTPOHOB  IIpU
dboTtodrpdekre

duzuka aroma

®opmynupoBanue nocryiaaroB bopa. Habmoaenue nuneituaroro
U HETIPEPBIBHOTO CIIEKTPOB.

Pacuer yactoTrel m JJIMHBI BOJIHBI HMCITYCKAacMOro CBCTa IIpU
nepexoze aToMa U3 OHOTO CTAl[HOHAPHOT'O COCTOSIHUSA B IpYyroe.
OO0ObsicHeHHE IPUHLIMIIA AEWCTBHUS Ja3epa

dusrka aTOMHOTO sijIpa
Y DJIEMEHTapHBIX
YaCTHII

HabGmionenue TpekoB anbda-yacTull B Kamepe Buibcona.
Perucrtpamuss saepHbIX HW3IYyYEHH C TIOMOLIBIO CYETYMKA
[elirepa.

Pacuer sHeprum cBs3M aTOMHBIX SIIEP.

[TonnmaHMe IEHHOCTH HAYYHOTO MO3HAHUS MUpa HE BOOOIIE s
YeJI0BEYECTBA B LIEJIOM, a JUIsl KaXKJI0To OOydarollerocs JIUYHO,
LIEHHOCTU OBJAJICHUS METOJOM HAyyHOTO IO3HAaHWUS IS
JIOCTHIKEHUS yCIieXa B JTI00OM BHJIE MPAKTHYECKOU IEATEITbHOCTH

Bcenennas u ee 260JII0UUA

CtpoeHue u pa3BUTHE
Bcenennon

OObsicHeHne MoJieH paciuupstolieiics Beenennoit

IIpoucxoxnenue
COJIHEYHOHN CUCTEMEI

YMeHne NpoBOAUTh CPABHUTENIBHYIO XapaKTEPUCTUKY TUIAHET

PA3JIEJI 3. XUMUA

Bsenenue PackpsITHe BKIIa1a XUMUYECKON KAPTUHBI MUPA B €IUHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MUpa.
XapakTepucTUKa XMMHUH KaK IPOU3BOJUTEIbHOM CHJIbI O0IIeCTBA
Baxneiimue YMeHHe [aTh OIpEACIIEHHE M OIEepUpOBaTh CIEIYIOLIUMU

XUMHNYECKUEC ITOHATHS

XUMUYECKMMHM  TOHATUSIMU:  «BEILECTBO»,  «XUMUYECKUUH
AIIEMEHT», «aTOM», «MOJIEKyJa», «OTHOCHTEJbHbIE aTOMHas U
MOJIEKYJISIPHAsl MaccChl», «UOH», «AJUIOTPOMMS», <«U30TOIBI»,
«XUMHYECKast CBSI3bY, «@IEKTPOOTPULIATEIILHOCTHY,
«BAJIEHTHOCTBY», «CTEIEHb OKUCICHUS», «MOJIb), «MOJISIpHAs
Maccay, «MOJISIpHBIA 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

dopMyIHpOBaHWE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB W
MOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAaHOBJIEHUE MPUYMHHO-
CIEICTBEHHOM CBS3M MEXAY COACPKAHUEM OSTHUX 3aKOHOB U
HAITMCaHNEM XUMHUYECKHUX (DOpPMYI U ypaBHEHUH.
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PackpeiTie ¢usnueckoro cmbiciia CUMBONHMKU [leproaundeckoit
Ta0yuubl xuMudeckux snemeHtoB JI.M.MennaeneeBa (HOMepoB
JIIEMEHTa, T[epuoja, TPYIIbl) W YCTAaHOBJICHHE MPUYUHHO-
CJIEICTBEHHOU CBSI3M  MEXIY  CIPOCHHEM  aroMa H
3aKOHOMEPHOCTSIMM ~ U3MEHEHHUSI  CBOMCTB  JJIEMEHTOB U
00pa30BaHHBIX MU BEILLECTB B IEPUO/IAaX U rpynnax.
XapakTepucTUKa 3JI€MEHTOB MaJIbIX IEPUOJIOB 110 UX MOJIOKEHUIO
B [Iepuomnueckoii cucreme JI.M.Menneneesa

OcCHOBHBIE TEOpHUHn
XUMHHU

VYcTaHOBIEHUE 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX BELIECTB OT
CTPOEHHS aTOMOB 00pPa3yIOLIUX UX XUMUYECKUX IEMEHTOB.
XapakTepucTUKa BaXHEHWIIUX THUIIOB XHWMHYECKHX CBS3€d U
OTHOCHUTEIBHOCTH 3TOM THIIOJOTHH. O6’b$ICHeHI/I€ 3aBUCHUMOCTH
CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHHUS KPUCTALIUYECKUX
pELIETOK.

dopMynupoBaHue OCHOBHBIX MOJIOKEHU N TEOPUHU
ANEKTPOJIUTUYECKON NUCCOLMAUN 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 OPraHMYECKUX COCIMHECHUI

Baxueiinue
BEIECTBA U
MaTepuabl

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

XapakTepucTuKa COCTaBa, CTPOEHMS, CBOICTB, IOJy4E€HUS U
NpUMEHEHHE BaXKHEHIIINX HEMETAJUIOB.

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

Onucanue cocrtaBa W CBOMCTB BaXHEMIIMX TpefCTaBUTENEH
OPraHMYECKUX COEAVHEHMN: METaHOojJa M JTAHOJIA, CIIO0XHBIX
3¢UpOB, KUPOB, MbLII, KAPOOHOBBIX KUCIOT (YKCYCHON KHUCIIOTBHI),
MOHOCaxapuaoB  (TJIOKO3bI),  JAWUCaxapuioB  (caxapossl),
MoJIMCcaxapuyoB (Kpaxmajga U  IEJUTI0N03bl), aMUHOKHUCIIOT,
0€JIKOB, HCKYCCTBEHHBIX U CHHTETHYECKHX MOJIHMEPOB

XUMHYECKUN SA3BIK U

Hcnonp3zoBanue B yueOHOU U MPOPECCHOHAIBHON JESTETHHOCTH

CHUMBOJINKA XUMHUYECKUX TEPMUHOB Y CUMBOJIMKH.
Has3piBaHne W3y4EeHHBIX BENIECTB 10 TPUBHAIBHOM WJIHU
MEXYHApOJAHONM HOMEHKJIAType M OTpPaXXEHHE COCTaBa ITUX
COEJIMHEHUH C MOMOIIBI0 XUMHUUECKUX (POpMYIL.
OtpakeHne XMMHUYECKUX IPOLIECCOB C TOMOIIBI ypaBHEHUI
XUMHYECKHUX PEaKIUn

Xumuueckue OO0mbsicHeHHE CYILIHOCTHU XUMHUYECKUX IIPOLIECCOB.

peaxkuuu Knaccudpukanus  XUMHUECKMX  peakuil 1o  pa3iudyHbIM
IIpU3HAKaM

XUMUYeCKHii BbimonHeHne  XMMHYECKOro  JKCIEPUMEHTa B IOJIHOM

SKCITEPHMEHT COOTBETCTBUH C IPABUIAMU TEXHUKU 0€30MaCHOCTH.
Habmonenue, (¢ukcupoBaHue ¥  ONHMCAHHWE  PE3YJIbTATOB
IIPOBEJEHHOTO SKCIIEPUMEHTA

Xumunyeckas ITpoBenenue CaMOCTOSITEIBHOTO MIOMCKa XUMHYECKON

uHpopManus uHGOpPMALlMKM € HCIOJb30BAHMEM PA3WYHBIX HMCTOYHHKOB
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(HayYHO-TIOITYJISIPHBIX M3aHUM, KOMIIBIOTEPHBIX 0a3 aHHBIX,
pecypcoB  MHTepHeTa);  HMCHONB30BAHHE  KOMITBIOTEPHBIX
TEXHOJOTUH st 00pabOTKM W  TepeJadyd  XUMHYECKOM
uHOPMALIMH U €€ MPEICTABICHHUS B pa3IMYHbIX (hopmMax

[IpodeccrnonanpHO
3HAYNMOE
cofiepKkaHue

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

OBITY U Ha IPOU3BOJICTBE.

CobutoieHne mpaBuil SKOJIOTHYECKH T'PaMOTHOTO TOBEJIEHUS B
OKpYKarollen cpere.

OneHka BIUSHUS XUMHYECKOTO 3arps3HEHHs] OKpY’Karolei
Cp€abl HA OpraHu3M 4YCJIOBCKA U JPYTHUC )KHUBBIC OPTaHMU3MBI.
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YYEBHO-METOANYECKOE NI MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHUE PABOYEN IPOI'PAMMBbI YYEBHOM JUCIHUIIINHBI

«ECTECTBO3HAHMUE»

[TporpaMMa TUCHUIUIMHBI peaau3yeTcs B yaeOHOM KaOWHeTe reorpaduu, eCTeCTBO3HAHUS,

(1)I/I3I/IOJ'IOFI/II/I, aHAaTOMHHU U THTUCHBI.

OGopynoBanue ydeOHOro kabuHeTa: paboume mecra oOydarommxcs — 28 MocaJ0YHBIX

MECT; aBTOMATHU3MPOBAHHOE pabouee MECTO MpenojaBaTeNss — HOYTOYK C JUIEH3UOHHBIM
MPOrpaMMHBIM OOECIICUeHUEM, TOJIKIIOUEHHBIH K JIOKAIBHOW ceTh u Internet, KOJOHKH,
MIPOEKTOP, SKpaH AJIsl MPOEKTOpa; TOCKa MarHuTHas 3-X CEeKIMOHHAS; CTeH bl HH(POpPMALIMOHHbBIE
— 3 i, mkad A7 mocoomit — 3 mr.

B cocraB yueOHO-MeTOAMYECKOTO oOOecmeueHus pabodeid MporpaMMbl  yueOHOM

JUCIUITIINHBI «EcTecTBO3HAHUE) BXOJAT:

Ooubnmuorpaduuecknii ykazarenb (OCHOBHBIC M JIOMOJHHUTEIBHBIC WH(POPMAIIMOHHBIE
ucrounuku mo YJI);

COOPHHUK JICKIITHOHHBIX MaTepUAJIOB;

MYJIbTUMEAUITHOE COIIPOBOXICHHE JCKIIUOHHOTO Kypca (mpe3eHTanuy,
BUICOPPAarMEHTHI U JIp.)

COOpPHUK MPAKTUYECKUX, TAOOPATOPHBIX 3aHATHH;

MaTepuaibl 0 OpraHU3aluu CaMOCTOSITENIbHON paboThI CTYIEHTOB;

(G OH]T OLICHOYHBIX CPEJICTB MO JUCIUILINHE,

B mpouecce ocBoeHus mporpaMMbl y4eOHOM JUCHUILIMHBI «ECTeCTBO3HAHUE» CTYIEHTHI

UMEIOT BO3MOYKHOCTh JIOCTYNa K OJJIEKTPOHHBIM Y4e€OHBIM MaTepuanaM, HMEIOLUMCS B
CBOOOJHOM JOCTYIIE B c€TH VIHTEpHET (JIEKTPOHHBIM KHUTaM, IPAaKTUKyMaM, TeCTaM | JIp.).
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KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOM

N3yuenune

o01eo0pa3oBaTeIbHON

JUCHUIIJINHBI
yueOHOH

UCHUILIAHEI

«EcTecTBO3HAHUEY

3aBepIIacTCs IOJBEACHHEM WTOrOoB B ¢opMe Iu(QepeHIpOBaHHOIO 3adyeTa B paMKax
IPOMEXYTOYHOW arTecTauu CcTyaeHToB B mporecce ocBoenus [IIICC3 CIIO na 06aze
OCHOBHOTO 001IeT0 00pa30BaHus C TOIYYSCHHEM CPEJHEr0 00LIero 00pa3oBaHusl.

OOmast  oreHka

PAaCCUUTBIBACTCA

KaKk  CpeaHss

10

uToram IMPOBCACHUA

muddepeHIMPOBAaHHOTO 3a4eTa OTACIBHO 10 KaXI0MYy pa3zeny TUCIUILIHHBL.

Pe3yabTaThl 00yueHus

IToka3aTenn
OLlEHKH pe3yJabTaTa

@DopMBbI U METOAbI KOHTPOJISA U
OlIeHKH Pe3yJIbTATOB 00y4YeHuUsi

JIn4yHOCTHBIE!
- c(OpMHPOBAHHOCTH NposiBJIsieT YCTOMYMBBIA | — HAOMIOACHHE HM  OICHKA
OTBETCTBEHHOI'O0 OTHOLICHHUSA K | [IO3HABATENHHBIA ~ MHTEPEC K | BBIOJIHEHHMS  MPAKTHYECKHX
00y4eHuI0; TOTOBHOCTb U | U3y4yeHHUI0 Y4eOHOU TUCHUIUIMHBI, | 3aaHUM;
CIIOCOOHOCTh ~ CTY[CHTOB K | yeMOHCTPHpYeT OTBETCTBEHHOE | — TEKyIIUiH KOHTPOJIb:
CaMOpPa3BUTHIO W | oTHOmIEHME K BBINOJHEHUIO | yCTHEI ONMpPOC, NHCHMEHHEIE

caM000pa3oBaHUI0 Ha OCHOBE
MOTHBallUM K OOy4YeHUIO U
IMO3HAHUIO;

yueOHBIX 3a7a4;

HUCMOJIB3yeT 3HAaHUS W yMCHHUS
JUIS  BBIPOKEHUS COOCTBEHHOTO
MHEHHU,

NMPOSIBJISIET CAMOCTOSITEIILHOCTD U
aKTUBHOCTH B IIOVICKE
HEOOX0aUMON HMH(pOpMALUK IS
3¢ HeKTHBHOTO BBITIOJIHEHUS
yueOHBIX 3ajad.

paboTHI IO TeMaM (pa3zernam);

— BBIIIOJIHEHUE
CaMOCTOSITENIbHOI padoThI;

— IIPOMEXKYTOYHAA
aTTecTauus B dopme

nuddepeHIMPOBaHHOTO 3a4eTa

- c(hOpMUPOBAHHOCTH
LIEJIOCTHOTO ~ MUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHSI €CTECTBEHHBIX HAYK U
0OLIECTBEHHON IPAKTHUKHY;

opHeHTHpYeTcsl B HHGOpMaIuu 0

COBPEMEHHOM pa3BUTHH
€CTECTBEHHBIX HayK U
0OIIECTBEHHON TIPAKTHKH;

NposiBJIsieT YCTOHYHBOCTH
MHPOBO33PEHUYECKUX B3IJISI0B H
yOex)aeHHH, KOTOpBIE
CKa3bIBAIOTCS npu OIICHKE

MPOIIECCOB M SIBICHUN COOBITHIA
OKpY’Karolllel MpUpOJIe U KU3HU;

JAE€MOHCTPUPYeT 3HAHHUSI
BaXXHEHUIITUX

€CTECTBEHHOHAYYHBIX  TOHSTHUH,
3aKOHOB, TEOPETUYECKUX
MOJ0KEHUH, MMEIOINX 3HAUYeHHE
JUISt MMOHUMAaHH S CYIIHOCTH

MIPOLIECCOB Pa3BUTHUS NPUPOIBI U
o01ecTBa.

— HaOJIoJeHHe W OIIEHKa
BBITIOTHEHUS MPAKTUYECKHUX
3aJaHuH,

— TEeKyLuH KOHTPOJIb:
YCTHBIA OMpPOC, NUCHMEHHBIE

paboThI 10 TeMaM (pazjienam);

— BBITNIOJIHEHHE
CaMOCTOSITENIbHOI paboThI;

— IPOMEXYTOYHAas
aTTecTanus B bopme

QG depeHIIMPOBAHHOTO 3a4eTa

- c(hOpMHUPOBAHHOCTH
OCHOB caMOpa3BUTHUSA 5
CaMOBOCITUTAHUSA B
COOTBETCTBUHU c
0011IeYETI0BEYECKUMHU
HEHHOCTIMA W HAeaIaMu
TPaKIaHCKOTO 00111eCTBA;

TOTOBHOCTh U CIIOCOOHOCTH K

onpeaesieT BO3MOXHBIC ITYTH
pelIeHUs aKTYalbHBIX MPOOIEM
YeJIOBEUeCTBa, KOTOPHIE MOTYT
OBITh pelIeHbI cpencTBaMu
€CTECTBECHHBIX HAYK;

yMmeer CaMOCTOSATCILHO
OIICHUBATh CBOH JIefcTBUA,
OmnpeNesieT  MPaBWIBHOCTh U

— HaOJIOIEHWE U OllEHKa
BBITIOJIHEHUS MPaKTUYECKUX
3aJaHnH,

— TEKyIun KOHTPOJIb:
YCTHBIM ONpPOC, MUCHMEHHbIE

paboThI IO TeMaM (paszesam);
— BBINIOJTHEHHE
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CaMOCTOATEIILHON, TBOPYECKON

OIIMOOYHOCTh CYXKICHHIA;

CaMOCTOSITENIbHON PabOTHI;

51 OTBETCTBEHHOM | HCIOJIb3YeT
ACATCIBHOCTH, C€CTECTBCHHOHAYYHbIC 3HAHUA JJIA

pelieHus CUTYallMOHHBIX 3a1a4
- c(hOpMHUPOBAHHOCTH JeMOHCTpUpYeT COBPEMCHHBIC | — TEKYIIUA KOHTPOJIb B
OKOJIOTHYCCKOTO  MBIIUICHHS, | €CTCCTBCHHOHAYYHBIC 3HAaHHA U | (h)opMe TECTHPOBAHMUS,
IHOHUMAaHUS BIIUSIHUA

COLIMATIbLHO-3KOHOMHYECKUX
IPOLECCOB  HAa  COCTOSIHUE
NPUPOAHON M COUMAIBHOMN
CpeIbl; TPHOOPETEHHE OIbITa
JKOJIOTO-HANPABICHHON

npeaAcCTaBJICHUA O COBPCMCHHBIX
€CTCCTBCHHBIX HAayK, ITOHHMAHHUC

BIIMSHUSA conuaJIbHO-
SKOHOMMYECKHX IIPOLECCOB HA
COCTOSIHUE IIPUPOJHOMN u

COIIMAIBHOM CPEIbI;

— OLEHKa 3aJlaHul
BBITIOJTHEHHBIX HA
MPaKTUYECKOM 3aHITHH;

— TEeKyIIHH KOHTPOJIb:
YCTHBIH OMpPOC, MHUCHMEHHBIC
paboTHl IO TemaM (paszaesam);

NeSITeTbHOCTH;
OnpeaejasieT, aHAIUZNPYET M | pemieHue CUTYallHOHHBIX
CPaBHMBAET KAa4eCTBEHHBIC U | zanau;
KOJINYECTBEHHBIE HOKA3aTeNH, | _ primonHEHHe
XapaKkTCPUSYIONE  HPUPOMHBIC | camocTosTebHOM PabOTHI;
OOBEKTHI, MPOLIECCH U SBJICHUS 110 | _ MPOMEKYTOUHAs
PA3NUYHBIM MCTOYHHKAM JAPYTHM | arrecraps B dopme
HCTOYHHKAM, nuddepeHIIPOBAHHOTO 3a4eTa
yCTaHABJIUBaeT NPUYHHHO-
CIICZICTBEHHBIC CBSI3H B
U3y4yaeMOM MaTepuase;
NpuMeHeHHe
€CTeCTBEHHOHAYYHbIX 3HAaHUH B
9KOJIOTO-HANPABICHHON
JesITeIbHOCTH.
- c(OPMHPOBAHHOCTH yyacTue B TPYNIOBBIX M | — HAOMIOJEHHME M  OIIEHKA
KOMMYHHKaTHBHON KOJUIEKTUBHBIX (opMax paboThl; | KOMMYHMKAaTHBHOMN
KOMIIETCHTHOCTH B OOLICHWH U | gcmosib30BaHHe  d(P(PEKTUBHBIX | KOMIIETEHTHOCTH B OOLICHUH U
COTPYAHHYCCTBE CO | ctocoOoB KOMMYHUKAaIUH B | COTPYIHUYECTBE;
CBEPCTHUKAMH U B3POCIHIMH B | pererun yueGHEIX 33/1a1; — omeHKA BLINOMHEHMS
0bpasoBaTebHOH, . | cTPemileHHe K COTPYIHHYECTBY | paKTHUECKUX 3a[aHHIA;
ob1mecTBeHHO TIOJIE3HON, | ¢ cRepcTHMKAMM M B3POCIBIMU B | _ TeKyTIHit KOHTDOJIb:

y4eOHO-UCCIIeI0BATEIbCKOM,
TBOPYECKOM M JAPYIHX BHJAAX
JESITEIIbHOCTH;

o0pa3oBaTenbHOM, OOIIEeCTBEHHO
TIOJIE3HOM, y4e0HO-
HCCIIEI0OBATENIBCKOM, TBOPYECKOU
U IPYTUX BUAAX JAEATEIHHOCTH,

cod/roaeHne HPAaBCTBEHHO-
ATUYECKUX HOPM B3aUMOJCHCTBUS

YCTHBIA ONpPOC, MHCbMEHHbIE

paboThI IO TeMaM (pazaenam);
— BBIIIOJIHCHUEC

CaMOCTOSITENIbHON PabOTHI;

- YMEHHUE SICHO, TOYHO,
rPAaMOTHO  HW3JIaraTb  CBOU
MBICJIM B YCTHOM ¥ TUCBMEHHOMN
peun, IIOHUMATh CMBICII
IIOCTaBJIICHHON 3aJ1a4u,
BBICTPAMBAaTh  APryMEHTAIUIO,
IPUBOAUTL  APIYMEHTBI U
KOHTPapryMeEHTHI;

HUCNOJb3yeT 3HAHUSA U yMEHUs
JUIS  BBIpa)KE€HUS COOCTBEHHOTO
MHEHUS;

JAEeMOHCTPUpPYeT KYJIBTYpPY
YCTHOM U MMCbMEHHOW peuu;
HCNOJIb3yeT
€CTECTBEHHOHAYYHbIE 3HAHUS U
MOHATUA JUI1  BBIPAKCHUS W
000CHOBaHHUS COOCTBEHHOTrO
MHCHUS;

AEMOHCTPUPYET  MPaBUIBLHOCTh
BBITIOJTHCHHS YIEOHBIX 3a]1a4.

— HaOJIOEHWE U  OllIEHKa
BBIMIOJIHEHUSI ~ MPAKTUYECKUX
3aJaHnH,

— TEKyIIun KOHTPOJIb:
YCTHBIA OMPOC, THCHMEHHBIE
paboThI 1o TeMaM (paszenam);

— BBINIOJTHEHHE
CaMOCTOSITENIbHOI paboThI;
IPOMEXYTOUHAsl aTTecTalus B
dbopme auddhepeHITuPOBaHHOTO
3ayera
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- KPUTHYHOCTDH
MBIIIJIICHHUA, BJIaACHUC
NEPBUYHBIMHA HaBbIKaMH

aHaJIM3a U KPUTUYHOW OILEHKU
noJjryyaeMoi nHdopmanuu;

UCIOJIb3YeT
€CTECTBEHHOHAYYHbIE 3HAHUS MU
NPECTaBICHUS Ui pEIICHUs
y4eOHBIX 3a71a4;

ocyuIecTBJIsIeT TIOUCK u
00OCHOBBIBACT BBHIOOP pa3IMUHBIX
CIOCOOOB  peHIeHUs  Y4eOHBIX
3aJady ¢ TOYKM 3pEHMs] HX
3¢ EKTUBHOCTH u
1eJ1eC000pa3HOCTH

AaeT  KPUTHUYECKYI0  OIICHKY
aKTyaJlbHbIM npodiaemMam
pa3BUTHS YeJI0BEYEeCTBA u
Poccun, kotopble MOryr ObITh
pEeLIeHbI CpeACTBaMU reorpaduu

— gaOmromeHrWe W OILlEHKa
BBITIOTHEHUS.  MPAKTUYECKUX
3aJaHuH,;

— TEeKyIIUH KOHTPOJIb:
YCTHBIH ONpPOC, MHUCHMEHHBIC
paboThI IO TeMaM (paszfiesam);

— BBITNOJIHEHHE
CaMOCTOSATENILHON paboTHI;

— TNIPOMEKYTOYHAs
aTTecTanus B dopme

nuddepeHIMPOBaHHOTO 3a4eTa

- KpCaTHBHOCTb
MBIIUJIICHHWA, HHUITMATUBHOCTD U
HaxoaA4uBOCTb,

OCyIIeCTBJIsIET TIOUCK u
00OCHOBBIBAET BBHIOOP Pa3IHMUHBIX
CrocoO0OB  pemieHusi  y4yeOHBIX
3aad4  C TOYKH 3pEHHUS WX
s dexTuBHOCTH u
1enecoo0pa3HoCTH;

HCIOJIb3YeT
€CTeCTBEHHOHAYYHbIC 3HAHUS JUISI
pEIICHUS CUTYallMOHHBIX 3a/1a4;
BBIIBUTAET HECTaH/IapTHbHIE
CHOCOObI  pelIeHus  y4eOHBIX
3ajau;

MIPOSIBIISICT UHHUIIAATHBY u
TBOPYECKUH TMOAXOA B Y4eOHOI
JeSTEIIbHOCTH,

— HaOJMOJIeHWe U OLEHKa
BBIIOJIHEHUSI ~ HPAKTUYECKUX
3aJaHnH,

— TEKyIlun KOHTPOJIb:
YCTHBIA OHpPOC, NHCbMEHHbIE
paboThI IO TeMaM (pazaenam);

— BBINIOJTHEHHE
CaMOCTOSITENIbHOU PabOTHI.

MeTaHpe}IMeTHLIe:
- BJIQJICHUE HaBBIKAMH | BJIajeeT npuemMamu | — gaOIrogeHrue W OIEHKa
MO3HABATEIILHOM, yueOHO- LeJIETIOJIaTaHusl, ONPENENAET YT | BBITTOJTHCHUS IIPAKTUYECKUX
HCCIICAOBATCIIbCKOU U | TOCTHXEHUS y4eOHBIX 3a/1a4; 3aJIaHUMH,

MPOEKTHOM  JIEITENIBHOCTH, a
TAKX€ HaBBIKAMHU pPa3pelICHUS

npooJem; TOTOBHOCTE 5
CIIOCOOHOCTD K
CaMOCTOSITEIILHOMY MTOUCKY
METOJIOB perieHuUsI
NPaKTUYCCKUX 3ajad4,
HpI/IMeHeHI/IIO pa3.]'II/I'-IHI)IX

METOJ0B IIO3HAHUSI,

onpenaeaser 3P PeKTUBHBIE
CIOCOOBI BBITOJHEHUSI pabOThI;
OCyIIEeCTBJISIET  KOHTPOJIb  3a
IpOIIeCCOM M PE3yJIbTaTOM
COOCTBEHHOM yueOHOM
JeATEIbHOCTH;

OpHEHTHpPYeTCS B  3aJaHUsIX
TEOPETHYECKOTO M MPAKTUIECKOTO
XapaxTepa;

yMeeT CaMOCTOSITENILHO JOOBIBATh
HOBBIC 3HAHUS, HAXOJHUTh OTBETHI
Ha BOIPOCHI, MCIIONB3Ysl YUECOHUK

— BBITNIOJIHEHHE
CaMOCTOSITENIbHOM pabOTHI.

u npyrue UCTOYHUKHU
uH(pOpMaIHH;
- yMeHue orOmpaer 51 UCIOJIB3YET | — HaOJIOJeHWEe W  OIICHKa

OpPUEHTUPOBATHCS B Pa3IMUHBIX
MCTOYHHUKAX uHbopMaIuu,

HEOOXO0aUMYI0 WH(pOpMAIUIO IS

BBIINIOJIHCHU A MPAKTHUYCCKUX
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KpUTUYECKH  OLEHUBATb U
MHTEPIIPETUPOBATH
uH(pOpMaLIKIO, TOJTyYaeMylo U3
pa3IMYHBIX UCTOYHHUKOB;

3¢ (EKTUBHOTO pelIeHUsT y4eOHBIX
3ajay;

OLlECHMBaeT M HHTepPHpeTHpyeT
UHQOPMAIMIO, TIOJy4aeMylo U3
Pa3IMYHBIX HCTOYHHUKOB;

3aJaHuH,
— TEKyIlun KOHTPOJIb:
YCTHBI OIPOC, IHCHBMEHHBIE

paboThI 1o TeMam (paszenam);
— BBbIIIOJIHCHHUC
CaMOCTOSATENILHON paboTHI.

- yMeHue

CaMOCTOSATEJIBHO OLIEHHUBAaThb U
IIPUHUMATh pelieHus,
OIIPEIEIAIOIINE CTPATETHUIO
MOBEJCHU, c y4eTOM

TPKJIAHCKUX W HPAaBCTBEHHBIX
IIEHHOCTEH;

000CHOBBIBaeT BBIOOp crocoba
penieHust yueOHoi 3a1auu;

JAE€MOHCTPUPYET aJeKBaTHOCTh U
CaMOCTOSITENIbHOCTh B TMPUHSATHH
peIIeHHsI ¢ y4eTOM COOJIOACHUS
TPaXTAHCKMX ¥ HPABCTBCHHBIX

HOPM;
00001maeT, aejgaerT BBIBOAbI Ha
OCHOBE €CTeCTBEHHOHAYYHBIX

3HaHUN U (HaKTOB COBPEMEHHOMN
HaYKH.

— HaONIOJEHME M  OILIEHKA
BBINIOJIHEHHS MPaKTUYECKHUX
3aJaHnH,

— TEKyIlun KOHTPOJIb:
YCTHBIM ONpPOC, THUCHMCHHBIC

paboThI 1o TeMaMm (paszenam);

— BBbIIIOJIHCHHUC
CaMOCTOSATENILHON paboThI;

— TNIPOMEKYTOYHAs
aTTecrauus B dopme

JnrudGepeHIMPOBAaHHOTO 3a4eTa

- OCO3HAHHOC  BJIAJICHHUE | MPeICTABJISET uHQoOpMaLKIO, | — HAOIIOJAEHHWE M  OLEHKA
JOTHYCCKUMHU JEHCTBUAMH | UCIONB3YSI 3HAKOBO- | BBIMOJHEHHUS  TMPAKTUYECKUX
OnpeaCICHUA [IOHATHUH, | CUMBOJIIMYECKUE CpEIACTBA | 3aJaHUM;
0000111eHMS, YCTaHOBICHHUSI | (cxemsl, rpadUKH, MOCIIH) — Tekymmii KOHTPOJIB:
aHANOTHH, KIAcCHQUKALMHA Ha TPYNIHUPYET, KIACCHOUIUMPYET | yCTHBIA ONpPOC, IMCHMEHHBIE
OCHOBE CaMOCTOSITENILHOTO )
BEIGOpA S CHOBAMILIA " ;I]I:JI;IEI?)I;)I/?SII{'HG 00BEKTBI, (HaKTBl M p8;60TI>I 1o TemMam (paszuenam);
— ) BBITIOMHEHUE
CaMOCTOSITENIbHON PabOTHI;

— TMPOMEXKYTOUYHAs
aTTecTanus B bopme
¢ pepeHIIMPOBAHHOTO 3a4eTa

- YMEHUE YCTaHAaBIIMBATh | CAMOCTOSITEIHLHO BbIIeJIsIeT | — HaOJIOJCHHE U OICHKA
HPUINHHO-CIEACTBCHHBIC CYIICCTBEHHBIC TPU3HAKH | BHIMOJHEHUS MPAKTUYECKHUX
CBs3H, CTPOUTH PACCYXACHHUE, | cpaBHUBAEMBIX IPUPOIHBIX | 3aJaHUH,

YMO3aKIITOICHHC 00BEKTOB,; — TeKylIui KOHTPOJIb:
(I/IH,Z[YKTI/IBHOC, ACAYKTUBHOC M COCTaABJACT HpOCTGﬁHIHG yCTHBIP'I OIIpOC, ITMCHEMEHHBIE

MO0  aHaJOrMu) W  JieJaTh
apryMEHTHPOBAHHBIE BHIBOIBI;

IIPOTHO3bI COCTOSIHUS IPUPOIHBIX
O00BEKTOB, Pa3BUTHUSI NPUPOIHBIX

paboThI 10 TeMaM (pazjienam);

— BBINIOJIHEHHE
TIPOIIECCOB M ABJICHUIH; CaMOCTOSITENILHOM paboThI;
aeJaer apryMEHTHPOBAHHBIE |  _ poMexyTOUHAS
BBIBOJIBL; aTTecTarns B dhopme

TG pepeHIIMPOBAHHOTO 3a4eTa

- MpEICTaBICHUE 0 | 00BACHAET CYIITHOCTh U | — HaOMOIEHWEe U  OLEHKAa

HEOOXOIMMOCTH OBJIAICHUSA | 3HAYMMOCTh BBITNTOJTHCHU NPaKTUYCCKUX

CCTCCTBOHAYYHBIMU 3HAHWAMH | eCTECTBEHHOHAYYHBIX 3HAHMHIA, 3a/IaHu;

¢  Hembio  (OPMHPOBAHMSA | pacKphIBaeT COICPXKAHUC | — TeKyIMiA KOHTPOJIb:

aJIcKBaTHOTO TIOHUMAHMS | 0CHOBHBIX ~ €CTECTBEHHOHAYYHBIX | yCTHBIH ONpPOC, MHChMEHHBIE

0COOEHHOCTEH ' Pa3BUTHSA | [1onsiTuii - SBJICHMI ¢ | paBoTE Mo Temam (pasaenam);

COBPEMCHHOT'O MHpa, UCTIONB30BAaHUEM  CIIEHUANBHON | — ppioHeHMe
TEPMUHOJIOTHUH; CaMOCTOSITEIIbHON PabOTHI;
Aaer apryMEHTHPOBAHHYIO | — ppomexyTOdHAs
OLCHKY COBPEMEHHOH CHUTYALMH | arrecrams B dopme

Pa3BUTHUS HAYKH.

TG pepeHIIMPOBAHHOTO 3a4eTa
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- MOHMMAaHUEe MeCTa W
pOJM ECTeCTBEHHBIX HAyK B
CHCTEME HayK; IpEIICTaBIICHHUE
00 OOIIMPHBIX
MEXKIUCIUTUTMHAPHBIX — CBS35X
reorpaduu;

AEeMOHCTPUPYeT
MOJIy4YEeHHBIE u3 pa3HbIX
MPEIMETHBIX obnacreit B
pelieHnr yuyeOHbIX 3a/1a4;
packpbiBaeT 3HA4YCHHE
€CTECTBEHHOHAYYHBIX 3HAHUN W
MPEACTABICHUIN B PEIICHUH 3aja4
MTOBCETHEBHOM KU3HMU;

3HAHUS,

— gaOmroneHue u
BBITIOJTHCHHUS
3aJaHuH,;

— TEeKyIIUH KOHTPOJIb:
YCTHBIH ONpPOC, MHUCHMEHHBIC
paboThI IO TeMaM (paszfiesam);
— BBITNOJHEHHE
CaMOCTOSITENIbHOM paboThI;

OLIEHKA
IPAKTHYECKUX

IIpeamerHbIe:

- c(hopMHPOBAHHOCTH
MPEJACTAaBICHU O  LEJIOCTHOU
COBpPEMEHHOM
€CTECTBEHHOHAYYHOI KapTUHE
MHpa, O IIPpUPOJE KaK €IAUHOU
LICJIOCTHOM CHCTEME, o
B3aUMOCBSI3H 4YEJIOBEKA, IPHUPOIbI
1 OO0IIECTBa; O MPOCTPAHCTBEHHO-
BpPEMEHHBIX Macmradax
Bcenennoi;

3HaeT M INOHUMAET CMBICI
OCHOBHBIX TEOPETUYECKUX
KaTeropyuil U MOHATHUH;
yMeeT  OLICHUBAaTh
B3aUMOJICVCTBHUS
KOMIIOHEHTOB;
HCNOJb3yeT B  IIPAaKTHUYECKOU
JEeSATEIbHOCTH 3HAHUS U YMEHUSA
JUIsL  ONPEACIICHUs]  IPUPOIHBIX
3aKOHOMEPHOCTEN

IIPUHIUIIBL
IIPUPOIHBIX

— gaOmroneHue u
BBITIOJTHCHUS
3aJaHuH,;

— TEeKyIIUn KOHTPOJIb:
YCTHBIH ONpPOC, MHUCHMEHHBIC
paboThI IO TeMaM (pa3esam);
— BBITNIOJIHEHHE
CaMOCTOSITENILHOI padoThI;

— TPOMEXYTOUYHAs
arrecranus B hopme

¢ depeHIIMPOBAHHOTO 3a4eTa

OLIEHKA
IPAKTHYECKUX

- BJIaJCHUC 3HAHUIMH O
HanOoJee BaKHBIX OTKPBITHUAX
n JOCTHIXXCHHUAX B obacTu
€CTCCTBO3HAHHA, IIOBJIIMABIINX
Ha OSBOJJIOIHIO HpeI[CTaBJ'IeHI/II\/’I
0 npupozae, Ha pa3BUTHC
TEXHUKHU U TCXHOHOFHﬁ;

3JHaeT M IIOHHUMAET 3HA4YCHUC
HanOoJIee Ba)KHBIX OTKPBITHUAX U

JOCTHIKEHUSIX B obusactu
€CTEeCTBO3HAHUS

OLICHMBaeT (baxTopsl
9BOJIIOLUOHHOTO pa3BUTHS
MIPUPOJIBL;

HCNOJb3yeT B  IPAKTHYECKOU

JEATEIIbHOCTH 3HAHUS U YMEHUS
JUTS ONpeIeIICHUS BIIUSTHUS
MIPUPOAHBIX OOBEKTOB, MPOIIECCOB
U SIBJICHUW HA Pa3BUTHE TEXHUKHU
M TEXHOJIOTHI;

— HaOJIoJecHHE M OICHKA
BBIIIOJTHEHUS MPAKTHYECKUX
3aJIaHUM,

— TEeKyIIUn KOHTPOJIb:
YCTHBIH ONpPOC, TMHUCHMEHHBIC

paboThI 10 TeMaM (paszenam);

— BBIIIOJIHCHHE
CaMOCTOSITENIbHOI paboThI;

— TPOMEKYTOUHAast
arrecTanus B bopme

T depeHIIMPOBaHHOTO 3a4eTa

- c(OPMHPOBAHHOCTH
YMEHUS IPUMEHSTh
€CTeCTBEHHOHAYYHbIC  3HAHHS
JUIsL OOBSCHEHHS OKPYKAIOIIUX
SBJICHUH, COXpaHEHUA
3J10pPOBbBS, obecrnieueHus
0e30MacHOCTH
KHU3HEIEATEIbHOCTH,
OCpe)KHOTO  OTHOIICHHUSI K
pupoze, paIMoHAIHLHOTO
IPUPOJIONIOIB30BAHUSA, @ TAKXKe
BBITTOJIHEHUS] POJIA TPAMOTHOTO
nOTpeOUTENS;

3HAECT M NMOHUMAECT MCXAaHU3MBbI
MMPOTCKAHUS NPUPOAHBIX HBHCHHﬁ,

OCHOBBI panroHAJIBHOI'O
MIPUPOIOINIOIB30BAHUS;

aHaJIM3HUpYyeT uH(popMaLuio,
HEOOXOAUMYI0 ISl W3YYEHUs

MIPUPOTHBIX OOBEKTOB W SIBJICHUH;
OlIEHUBAET BIUSHUE PA3TUYHBIX
(bakTOpPOB Ha KU3HEICITECIHLHOCTD
KUBBIX OPTaHU3MOB;

HCIOJb3yeT B  IPAKTHUYECKOU
NeSITeIbHOCTH 3HAHUS U yMEHUS
JUISL pelIeHUs] 3a7a4 COXPaHEHHS
310pOBbS u obecrnieueHus
0e301acHOTO CYyIIIECTBOBAHMS
Pa3TUYHBIX MPUPOIHBIX O0OHEKTOB
Y 4eJIOBeKa.

— HaOnroleHue ¥ OLEHKa
BBIITOJIHCHUS IIPaKTUYECKUX
3aJaHnH,

— TEKyIun KOHTPOJIb:
YCTHBIM OIIPOC, ITHUCBMEHHBIE

paboThI O TeMaM (pazaenam);
— BBIIIOJIHCHUEC
CaMOCTOSITENIbHON PabOTHI;

— c(hOpMUPOBAHHOCTH

onpeaeaser METOAbl H3YUYCHUA

— gaOmroIeHrWe W OILIEHKa
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IPEACTABICHUM O HAy4YHOM
METOJ€ IO3HAHUS IPHUPOABI U
CpenCcTBaxX U3y4eHUs MEraMupa,

MakpoMHpa H  MHKPOMHPA;
BJIaJICHUC nprueMaMu
€CTECTBEHHOHAYYHBIX
HaOII0ICHUH, OITLITOB
HCCIIEIOBAHUI u OIIEHKH
I[OCTOBepHOCTI/I HOJIy‘-ICHHBIX
pe3yJIbTaTOB;

NPUPOJHBIX OOBEKTOB, SIBJICHUH,

MPOIIECCOB;

OLlCHUBAET pe3ynbTaThl
HaOJIOICHUI, AKCTIICPUMEHTOB,
OIIBITOB;

00bsICHSIET CYIIIECTBEHHBIC

MIPU3HAKH IPUPOHBIX O0BEKTOB U
SIBJICHHI;

HCNOJb3yeT B  IPAKTUYECKOU
JESATEIbHOCTH METOABI M IPUEMBI
MO3HAHMS OKPYXKAIOILIEro MUpa.

BBITTOJIHEHUS MPaKTUYECKUX
3aJaHuH,

— TeKyIIun KOHTPOJIb:
YCTHBIM ONpPOC, MNHUCHMEHHbIE

paboThI IO TeMaM (paszjesam);
— BBINIOJTHCHHE
CaMOCTOSITENILHOIN padoThI;
— TPOMEXKYTOUYHAs
arrecraius B hopme
nuddepeHIMPOBaHHOTO 3a4eTa

- BJIa/ICHUE TIOHATUHHBIM | 3HAET 7 NMOHMMAET | — HaOJNIOJICHHE ©  OIICHKA
arnrmapaTom €CTECTBEHHBIX | ECTECTBEHHOHAYYHYIO BBIIIOJIHECHUS MPaKTUYECKUX
HAYK, MO3BOJISIOIIMM | TEPMHUHOJIOTHIO; 3aJaHny,
[I03HaBaTh MHUpP, YYaCTBOBATL B | OLICHUBAET aKTyaJlbHOI'0 | — TEKYyIIHI KOHTPOJIb:
JUCKYCCHSIX o | COCTOAHHUC Pa3BUTHA | yCTHBIA ONPOC, HUCHMEHHBIE
€CTECTBEHHOHAYYHBIM €CTCCTBEHHBIX HAYK; paboThI IO TeMaM (pa3jesam);
BOIIPOCAM, UCIIOJIB30BaTh | 00bACHHAET CYLIECTBCHHBIC | _ BEIIOJIHEHUE
pa3MyHbIC MCTOYHMKH | IIPU3HAKH reorpauyYecKuX | camocTosTENbHOI paboThI;
uH(OpPMAIMU JJIS [OATOTOBKU | OOBEKTOB U SBICHUIH; — IIPOMEXYTOYHAS
COOCTBEHHBIX pabor, | aHAIU3UPYeT HAy49HYIO | grrecranus B dhopme
KPUTHYECKH ~ OTHOCHTBHCH K | HH(OPMAIMIo, HCOOXOMUMYIO VISl | jyyb(epeHUMPOBAHHOTO 3aUeTa
COOOILIEHUsIM CMMU, | u3ydeHus: NpuUpoOAHbIX OOBEKTOB U
COZEepKAUM HAy4YHYIO | ABJICHUM;
uH(MOpMaLIHIO;
- c(OPMHPOBAHHOCTh HCIO0JIb3YyeT NpUOOPETEHHBIE | — HAOMIOJCHHE W OIEHKa
YMEHUI MOHUMATh 3HAYUMOCTh | 3HAaHUN 1 YMEHHUS B | BBIIIOJHEHUS IIPAKTHYECKUX
€CTECTBEHHOHAYYHOTO 3HAHUs | MPAKTHIECKOMW JIESITEIBHOCTH UIS | 3a/IaHUIA;
1A KaXXJ10T0 YeJIOBEKa, | BbISBJIICHUA, onucaHus Hu — TeKyHJ;I/Iﬁ KOHTpPOJb:
HE3aBUCHMO oT ero | OOBACHCHHS PasHOOOPAa3HBIX | yCTHBIA OMPOC, THCHMEHHBIE
npogeccuoHaIbHON SIBIICHUH B OKPYXKAIOIICH CPEZe | paGOTHI 10 TeMaM (pasjesam);
JEATCIIbHOCTH, pa3nuyarh | HA  OCHOBC HX  KOMIUICKCHOH — BBIIOJIHECHUE
(aKkThl ¥ OLEHKH, CPaBHUBATHL | SKCHEPTU3BI; CaMOCTOSITENIbHOI paboTHI;
OLCHOYHBIC BHIBOJIBI, BUJIETh HX | AHATH3UPYET PE3YMBTATEL | _ ppomexyTOUHAs
CBS3b C KPUTEPHUSIMH OLEHOK M | JOCTHXKCHHUH COBPEMEHHBIX | arrecranus B hopme
CBSI3b KpUTEPUCB C | CCTCCTBCHHBIX HayK 1| muddepeHpoBaHHOTO 3aueTa
ONpPEIETEHHON CHUCTEMOM | IEPCIIEKTUBBI UX PA3BUTHUA.
LIEHHOCTEMN. OLIEHMBAET pe3yabTaThl

BO3JICUCTBUSA 4eJloBeKa Ha

MIpUPOTY )51 (bakTopoB

OKpY KaroIlen cpenbl Ha

YEJIOBEKa.

Kpurepun oneHkn pe3yibTaToB 00y4eHust

Kpumepuu ouenku npu ycmuom onpoce.

— Otmerka 5 (OTJIMYHO) CTaBUTCS 3a TOJHBIH OTBET Ha IMOCTaBJIEHHBIH BOINPOC C

BKJIIOYEHHEM B COJIepKaHHEe OTBETA pacckasa (JIEKIMHU) MpernojaBaresi, MaTepuaoB yueOHUKOB

U JIOTIOJIHUTENILHON JINTepaTypbl 0€3 HaBOJAIINUX BOIPOCOB.

— OtMeTKka 4 (XOpOIII0) CTAaBUTCS 3a TOJHBIN OTBET HAa MOCTABJICHHBIA BOMPOC B 00bEeMe

pacckasa (JIeKIIMK) TpenoAaBaTetst UK MOJHBIA OTBET C BKIIOUYEHUEM B COJIEp)KaHUE MaTepuaa
y4eOHHUKA, JOMOJIHUTEIBHON JIUTEPATyphl C HABOAALIMMH BOIPOCAMH MPEMOAABATES.
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— Otmetka 3 (YIOBJIETBOPUTEIHLHO) CTAaBUTCSA 3a OTBET, B KOTOPOM O3BYYEHO Ooiee
MOJIOBUHBI TPeOYEeMOro MaTepHaa, ¢ MOJI0KUTEIbHBIM OTBETOM Ha YaCTh HABOJISAIIUX BOIIPOCOB.
— OtmeTtka 2 (HEyAOBIETBOPUTEIBHO) CTABUTCS 32 OTBET, B KOTOPOM O3BYYEHO MEHEE
MOJIOBUHBI TpeOyeMoro maTepuania, ¢ OTPUIATEIbHBIMH OTBETaMU Ha HABOJSIIME BOIPOCHI HE
O3BYYCHO TIJIABHOE B COJIEP)KAaHMM BOIIpOca, O€3 NpeABAPUTEIBHOTO OOBSCHEHHS NPUYMH
oOyJaromuiicss 0TKa3ajucs OT OTBETA.
Kpumepuu oyenxu npu mecmoeom KonmpoJe.
— Otmetka 5 (oTu4HO) cTaBUTCS 32 95% U 60siee MPaBUIILHBIX OTBETOB.
— Ortmerka 4 (xopomio) craBurcs ot 80% 110 94% npaBUIBHBIX OTBETOB.
— Ortmertka 3 (ynoieTBoputenabHO) cTaBUTCs OT 60% 10 79% npaBUIBHBIX OTBETOB.
— OtmeTka 2 (HEeyIOBJIETBOPUTENILHO) CTABUTCS MpH Hanuuuu MeHee 60% mpaBUIbHBIX
OTBETOB WJIM IIPU OTKa3e 00yUaIOIErocsi MPOUTH TECTOBBII KOHTPOJIb.
YpoBeHb yCBOEHUSI TPOrPaMMHOT0 MaTepHalia OLIEHUBAETCS CIEIYIOIINM 00pazoM:
I yposenv: 0,95 u eviue — gvlule ONMUMATLHO20
1l ypogenwv: 0,71 -0,94  — onmumanvuolii
111 yposens: 0,6 — 0,70 — oonycmumblii
1V yposenw: 0,59 u nuoxce — kpumuueckui

Kpumepuu OYEeHKU npu npoeeoeHuu ougpepenyuposannozo 3auema
(npomescymounana ammecmauus).

— OneHka «5» BBICTABISIETCS 00YYAIOIIEMYCsI, €CJIM OH TJIYOOKO M MPOYHO YCBOMJI
MPOrpaMMHBIN MaTepuas, UCYEPIIbIBAIOIIE, TOCIEA0BATENbHO, YETKO U JOTHUECKHU CTPOIHO ero
W3JIaraeT, YMEET TECHO YBS3bIBATh TEOPUIO C MPAKTUKOM, CBOOOTHO CIPABISETCSA C 3aJadyaMH,
BONPOCaMH U APYTUMHU BUIAMH [IPUMEHEHUS 3HAHUU, MPUYEM HE 3aTPYAHSIETCS C OTBETOM IPHU
BUJIOU3MEHEHUH 3a/IaHHM, UCIOJIB3YeT B OTBETE MaTepuail MOHOTpadUUecKOW JIMTEepaTyphl,
MPaBUJILHO OOOCHOBBIBAET MPHUHSITOE pEIleHHE, BiIaJeeT Pa3HOCTOPOHHHMH HaBBIKAMU U
MIpUEMaMU BBITIOJIHEHHS MIPAKTUYECKUX 3a7a4.

— Onenka «4» BBICTABIISETCS OOydYaloOlEMyCsl, €CTM OH TBEPJO 3HACT MaTepHual,
TPaMOTHO M MO CYIIECTBY U3JIaraeT €ro, He JI0NYCKas CYIECTBEHHBIX HETOYHOCTEW B OTBETE HA
BOIPOC, TPABUJIBHO TMPUMEHSET TEOPETUUYECKHE TIOJOKECHUsSI TMPU PEIICHUH TPAKTUYECKUX
BOIPOCOB U 33]1a4, BJIaieeT HEOOXOJUMBbIMU HABBIKAMH M MPUEMAMH UX BBITOJHEHUS.

- Onenka «3» BBICTaBIAETCA OOy4alOIIEMYCs, €CIIM OH WMEET 3HaHHs TOJBKO
OCHOBHOTO MaTepHayia, HO HE YCBOWJ €ro JeTajeil, JOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO
MpaBUIIbHBIE (OPMYIHUPOBKH, HAPYIICHHUS JIOTMUECKOH MOCIEAOBATEIbHOCTH B HW3IIOKEHUU
MIPOrpaMMHOTO MaTepHaia, UCIIBITHIBACT 3aTPY/THEHUSI IPU BBHITTOJIHEHUH MPAKTHYECKUX padoT.

— OneHka «2» BBICTABISIETCS O0YyYaIOIIEMYCsl, KOTOPBIM HE 3HAET 3HAYMTEIIHLHOU
YacTH MPOrPaMMHOTO MaTepuana, JOMyCKaeT CYIIECTBEHHbIe OIMMUOKHU, HEYBEPEHHO, C
OOJBITMMU  3aTPYAHCHUSIMU BBITIONHSAET TpakTHYeckue padborel. Kak mpaBwmio, oleHka
«HEYIOBIETBOPUTEIBHO» CTaBUTCS OO0YYAIOUIUMCS, KOTOPbIE HE MOTYT MPOJIOIKUTH 00yueHue
0€3 TOTOTHUTEIBHBIX 3aHITHI MO0 COOTBETCTBYIOIIEH JAUCITUTUTHHE.

Kpurtepun oueHUBaHUS npaKmuuecko20 3auamus

— OrneHka «S5»BBICTABISIETCSA, €CITU CTYACHT HMMeeT TIyOOKue 3HaHHs y4eOHOro
MaTepuana Mo TeMe MPaKTHUECKON paloThl, MOKAa3bIBAET YCBOCHHUE B3aMMOCBS3M OCHOBHBIX
MOHSATUN MCIOJB3YEMBIX B padOTe, CMOT OTBETUTh HA BCE YTOUYHSIIONIME W JOMOJTHUTEIHHBIC
BOIIPOCHI; CTYACHT JAEMOHCTPUPYET 3HAHHS TEOPETUYECKOTO0 M MPAKTUUYECKOro MaTepualia Io
TeMe TPAKTHYECKON paloThHI; OMpeAeNseT B3aWMOCBS3M MEXAY MOKa3zaTelsMH 3adadd, AaéT
MPaBUIBHBIN QJITOPUTM DEIICHUSI, ONPEACISIeT MEXAUCIUIUTMHAPHBIE CBSI3U IO  YCJIOBHIO
3a/1aHMUsl.

— Orenka «4» BBICTABISIETCS, €CIHM CTYIEHT MMOKa3all 3HaHUE yueOHOro MaTepuana,
YCBOMJI OCHOBHYIO JIUTEPATYPY, CMOT' OTBETUTh MOYTH MOJIHO HA BCE 33/IaHHbIE JOTOIHUTEIbHBIC
U YTOYHSIOUIME BOMPOCHI; CTYACHT JIEMOHCTPUPYET 3HAHUS TEOPETHUUECKOTO U MPAKTUYECKOTO
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MaTtepuaja 1O TeMe NPAaKTUYEeCKOH paboThl, JAOMyCKas HE3HAYMTEIbHbIE HETOYHOCTH NpHU
pEelIeHUH 3a]a4, UMesl HEMOJHOE MOHMMAHME MEKIMCUUIIMHAPHBIX CBA3EH IPU MPABUIBHOM
BbIOOpPE aNropuTMa pELICHUS 3aJaHUs.

- Onenka «3»BBICTABISIETCS, €CJIM CTYAEHT B I€JIOM OCBOWJ MaTepuall
MPAKTUYECKON paboThl, OTBETHII HE HA BCE YTOUHSIOIINE U JIOTIOJHUTENbHBIE BOIIPOCHI; CTYIEHT
3aTPYIHSIETCA C MPAaBUIBHOM OLCHKOM MNPEMIOKEHHOW 3a/1aud, JAA€T HENOJHBIA OTBET,
TpeOyromMii HABOAAIIMX BOMPOCOB NPENojAaBaTeis, BHIOOP alropuTMa pelIeHUs 3ajadu
BO3MO>KEH IIPU HABOSIIMX BOIIPOCAX MPENo1aBaTesl.

— OueHka «2»BBICTABISCTCA CTYJCHTY, €CIM OH HMEET CYIIECTBEHHBIE MpPOOEsl B
3HAHUAX OCHOBHOTO yueOHOro MaTepuana NMPaKTUYECKOW paboThl; HE PacCKphUI COJEpKaHUE
BOIIPOCOB, HE CMOI' OTBETUTHh HA YTOUHSIOLIME WU JOIOJHUTEIbHBIE BOIPOCHI; CTYAEHT NaéT
HEBEPHYIO OLICHKY CUTYyalluH, HEMPAaBUILHO BHIOMPAET aITOPUTM JCHCTBHIA.

Kpumepuu oyenku ooxknada cmyoenma:.

- Onenka «5» - BBICTaBISIETCS  CTYICHTY, BBICTYIUICHHE KOTOpPOTO
COOTBETCTBOBAJIO  3asBJICHHOM TEME; YETKO CTPYKTYpPUpPOBAaJl  MaTephall, JIOTHYECKU
MOCJIEIOBATEIFHO €r0  HM3JIOKWI, CTYICHT NPOJEMOHCTPUPOBAT  CBOOOJHOE BIaJCHHE
COo/epXaHusl [JOKJIaJa, MHCIOJAb30BAJl B pEYM CHEUUAIbHYI0 TEPMHUHOJIOTHIO, IIOKa3all
NOHMMAHUE COJEpXKaHMs; MPOBEN MIyOOKHH aHanu3 HHPOpPMAIMM IO TEME JOKJIaaa; CMOr
OOBSCHUTH NMPUYUHBI OTKIOHEHUH OT JKEIaeMOro pe3yjbTaTa, OTCTOSATH CBOI TOUKY 3pPEHUS;
yOequTeNbHO OTBEYaJd Ha BOIPOCHI; JOKJIAJ COIPOBOXKAAICS OPUTMHAIBHOM  IpEe3eHTalUEH,
o OopMuUIT MaTepHabl JOKJIAJa COTJIACHO TPEOOBAHUSAM;

- Ouenka «4» - BBICTABIAETCS  CTYACHTY, BBICTYILJICHUE KOTOPOTO
COOTBETCTBOBAJIO 3asBJICHHOM TeMe;  4YeTKO CTPYKTYpUpOBal MaTepual, JOTHYECKU
MOCNEAOBATENbHO €ro  M3JOXKWI, CTYAEHT MPOAEMOHCTPUPOBAI  CBOOOJHOE BIAJCHUE
coJlep’KaHusl JOKJaja, HCIOJIb30BaJl B pEeYM CHEUUAIbHYI0 TEPMHUHOJIOTHIO, IOKa3al
NOHUMaHME COJEpKaHMs; NpOBeN MIyOOKHM aHanu3 MHGOpPMAalUMU MO TeMe AO0KIana; CMOr
OOBSACHUTh NPUYUHBI OTKIOHEHUH OT JKEIaeMOro pe3yjbTaTa, OTCTOSATh CBOK TOUKY 3pPEHUS;
HE/I0CTaTOYHO YOeAUTENbHO OTBEYAET HA BOMPOCHI MO COJIEPKAHHIO J0KJIa/1a; UCIIOIb30Bal MpU
MOJIFOTOBKE K JTOKJIay MPE3EHTAINI0, 0(OpMUI MaTepHalibl JOKIaa COrJIaCHO TPEOOBaHUSAM;

— OueHka «3» BBICTABISIETCS CTYACHTY, BBICTYINIEHHE KOTOPOI'O COOTBETCTBYET TEME,
B OOJIBIIEH CTETEHW YHMTAeT C JINCTA,; HEIOCTATOYHO BIIAJICET KAaTETOPUAIBHBIM arapaToM,
oopMuI JOKIAA COIIACHO TPeOOBAaHHUSAM; OTBETUTHh Ha BOIPOCHI MO COJACPKAHUIO JIOKIAJIbI
3aTpyAHSAETCS;

- Onenka «2» - CTYAGHT HE TOATOTOBWIJI JOKJAd WM JOKJIaJ HOCUT
MOBEPXHOCTHBIN XapaKTep U HEe PACKPHIBAET CYIIHOCTh pacCMaTpUBAEMOMN POOIEMBI.

Kpumepuu ouyenku koncnekma:

- Onenka «5» - BBICTAaBISETCS CTYAEHTY, KOHCIIEKT KOTOPOTO COAEPIKUT
CIIEAYIONINE XapaKTePUCTHKH:  KPaTKOCTb, SICHOCTh, YETKOCTh M CTPYKTYPHPOBAHHOCTH
MaTepuaina, JIOTUYECKash TIOCIeI0BaTeIbHOCTh B H3JIOKEHMHM MaTepualia, cojaep)kKareiabHas
TOYHOCTh (HAay4Hasi KOPPEKTHOCTH), IOJIHOTA PACKPBITHS BOMpPOCAa C BBIBOJAMH, HaIHYHE
00pa3HbIX WU CUMBOJIMYECKUX OIMOPHBIX KOMIIOHEHTOB, OPUTHHAIBHOCTh WHIUBUAYATHHON
00paboTKn MaTepuana(HaIMIMe BOTIPOCOB, COOCTBEHHBIX CYXKJIEHUN, CBOMX CHMBOJIOB M 3HAKOB
U T. I1.); KOHCIIEKT O(OpMIJIEH B PYKOIIMCHOM HJIM MAIIMHONKMCHOM BapHaHTE B COOTBETCTBUU C
TpeOOBaHUSIMU K HEMY;

- Onenka «4» - BBICTABJISIETCS CTYICHTY, KOHCIEKT KOTOPOTO COJEPIKUT
CIIEAYIOIINE XapaKTepUCTHKH:  KPaTKOCTb, SICHOCTb, YETKOCTb M CTPYKTYPUPOBAHHOCTh
Marepuaia, JIOTHYeCKas IOCIeNOBaTeIbHOCTh B W3JI0KCHHU MaTepHualia, CojepiKaTellbHas
TOYHOCTHh (Hay4yHasi KOPPEKTHOCTH), TOJHOTA PACKPBITHUS BOMpPOCA, OTCYTCTBHE BBIBOJA;
HEJOCTAaTOYHOE TPEJCTaBICHHE OOpa3HbIX WM CUMBOJIMYECKUX OMOPHBIX KOMITOHEHTOB,
COOCTBEHHBIX CYKICHHI; KOHCIIEKT O(GOPMIICH B PYKOITMCHOM WM MAIIMHOIMHCHOM BapUaHTE B
COOTBETCTBUU C TPeOOBAHUSAMU K HEMY;
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— Onenka «3» BBICTABISAETCS CTYACHTY, BBICTABIAETCA CTYIAEHTY, KOHCIEKT KOTOPOIO
COJCPXKUT CIEAYIOLIME XapaKTepUCTUKU: 4Ype3MepHas KpPaTKoCTb, HO SICHOCTb, YETKOCTb U
CTPYKTYpUPOBAHHOCTh MaTepuanga, HEJOCTaTOYHO JIOTMYECKas IOCIEeI0BATENbHOCTh B
U3JI0KEHUU MaTepuana M I0JIHOTA PacKpbITHUS BOIIPOCA, OTCYTCTBHE BBIBOAA M COOCTBEHHBIX
CYXJIEHUI1; KOHCIIEKT O0(OpMIIEH B PYKOITMCHOM WJIM MAIIMHOIIMCHOM BapuaHTE B COOTBETCTBUH
¢ TpeOOBaHUAMU K HEMY;

- OneHka «2» - CTYI€HT He IOJrOTOBUJ KOHCIEKT WM COJIepKaHUe KOHCIIEKTa He
PaCKpBIBAET CYIIHOCTh U OCOOCHHOCTH 3as1BJICHHOM TEMBI.

Kpumepuu ouenku npezenmayuu:

- Onenka «5» - BBICTABISIETCA CTYAEHTY, IPE3EHTAlMsl KOTOPOrO BBINOJIHEHA I10
TEMEe MporpamMmbl y4eOHOW IHCHMIUIMHBL, B COJEPKAaHUM  MPEJCTAaBICHA JIOCTOBEPHAS
uHpopmauus 00 HUCTOPUYECKMX CIpaBKaXx M TEKYLIIUMX COOBITUAX, BCE 3aKIHOYEHUS
MOATBEP)KJIEHbl  JOCTOBEPHBIMM HMCTOYHHMKAMM, S3bIK M3JI0KEHUS MaTepuajla IOHATEH
ayJUTOpPUH, OIpeJesIeHa AaKTYaJIbHOCTb U IOJIE3HOCTh COJEpPXKAaHUSA; COONIOIEH €AUHBIA CTUIIb
odopmienus, BcroMorarenbHas uHpopmanus (YIpaBsSIONMEe KHONKK) HE TpeodsiagaeT Hal
OCHOBHOM MH(popMaren (TeKCTOM, WIITIOCTPALUSIMHU ); Tpe3eHTanus coctouT u3 10 cnaiinos-15
ClaiiioB, mWpU(T OCHOBHOTO TEKCTa HE MEHee 24; Ha TUTYJIBHOM JIUCT€  NPEACTaBJICHBI:
Ha3BaHUE OpraHU3aLMHU, NpPOeKTa, (HO aBTOpa, TIpyMNNa, Hay4YHbIH PYKOBOAUTEINb; B
CoJepKaHWU HMH(POPMAIIUN HCHOJB3YIOTCS KOPOTKHE CIIOBA W TIPEAJIOKECHHS, 3arOJIOBKU
IPUBJICKAIOT BHUMaHME ayJAUTOPUH.

- Onenka «4» - BBICTaBJISIETCS CTYACHTY, IPE3EHTALMsI KOTOPOI'O BBINOJIHEHA T10
TeME IporpaMMbl Y4eOHON JAMCLUMIUIMHBI; B COAEpKAHMM  IpEACTaBl€HA JOCTOBEpHAas
uHpopmanus 00 HUCTOPUYECKHX CIpaBKaX M TEKYLMX COOBITUSAX, BCE 3aKIHOUYEHUS
MOJATBEPXKJIEHbl  JJOCTOBEPHBIMM MCTOYHHMKAMM, SI3bIK H3JIOKEHUS Marepuajla IMOHSATEH
ayJUTOpUH, ONpEieTieHa aKTyaJlbHOCTh M MOJIE3HOCTh COAEP)KaHUs; COOIO/IEH €UHBIN CTHIIb
oopMmIileHHs, BcrioMoraTenbHas nHpopMainus (ynpaBisiollie KHONKH) He MpeodsiagaeT Haj
OCHOBHOHM HH(opManuel (TEeKCTOM, WUIIOCTPALUSAMH); Mpe3eHTalus COCTOMT u3 Oomee 15
CaliIoB, WIPU(PT OCHOBHOI'O TEKCTa HE MeHee 24; HMMEIOTCS HETOYHOCTH B O(QOpMIIEHUU
NPE3EHTAlMK; B COJePKAHUU UH(OPMAIH 3aroJOBKH HE MPUBJIEKAIOT BHUMAHUE ayIUTOPHH.

— Onenka «3» BBICTABISETCS CTYAEHTY, IPE3EHTALMsI KOTOPOTO BBINOJHEHA 0 TEMeE
nporpaMMbl  y4eOHOW JUCLMIUIMHBL, B COZAEp)KaHUU npejcTaBieHa uHpopMmanus 00
MCTOPUYECKHUX CIPABKaX, HO OTCYTCTBYET MH(OpMAaLMs O TEKYIIUX COOBITUSX, 3aKIIOUEHUS HE
MIOATBEP>KJIEHBl JTOCTOBEPHBIMH HMCTOYHMKAMH, SI3bIK M3JI0XKEHHsS MaTepuana HEIOCTATOYHO
NOHSTEH ayJIuTOpUH, OIpeAeseHa AaKTyaJbHOCTh W TIOJI€3HOCTh COJAEpXkKaHMs; HE Be3le
coONIIOJIeH eWHbIM CcTHIb odopMieHus, BcrnoMmorarenbHas HHGopMalus (ynpasisioye
KHOINIKM) Mpeo0agaeT HajJl OCHOBHOW MH(OpMaIel (TEKCTOM, WILTIOCTPALUSIMHU); TPE3EHTaLUs
coctouT u3 Ooisee 15 cmaiioB, MIpUPT OCHOBHOTO TEKCTa HE MeHee 24; UMEIOTCSI HETOUHOCTH B
0(OpMIIEHUHU NPE3EHTAINH; B COICPKAHUKU MH(POPMAIH 3ar0JIOBKU HE MPHUBJIEKAIOT BHUMaHUE
ayJUTOpHH.;

- Onenka «2» - CTyIEHT HE NOJArOTOBWJI  IPE3EHTAlMI0 WIH COJAEp)KaHUE
MPE3EHTAIlMU HE PACKPBIBAET CYLTHOCTh U OCOOCHHOCTH 3asIBJIEHHON TEMBbI.

Kpumepuu oyenku cxemvl uiu maoauyol.

- Onenka «5» - BBICTAaBISETCA CTYACHTY, CXeMa WIM Tabiuna KOTOpOro
COOTBETCTBYET TeMe; cojepxaHue HHpopMmanuu Mo mpolieMe AOCTYNMHO AJsi MOHUMAaHuS,
IIPEJICTABICHO B COKPAIIEHHOM BHJE; MaTepHal H3JI0KEH JIOTMYHO M I0CIIEI0BaTENbHO;
AIIEMEHTHI CXEMaTU3alluK MCIOJIb30BaHbl YMECTHO U IPaMOTHO; paboTa BBITOJIHEHA TPAMOTHO,
B COOTBETCTBUU C TPEOOBAHUAMU PYCCKOM opdorpadum»; TEKCT HE COJEPKUT HUYETO JIMIIHETO;
paboTa BBITIOJIHEHA HAa XOPOILIEM YPOBHE;

- Ouenka «4» - BBICTABIIIETCA CTYIEHTY, CXeMma WU Talauia KOTOpOro
COOTBETCTBYET TEME; cojep)kaHue WH(POpMAalMU IO MpoOJIeMe TOCTYNHO Uil TMOHUMAaHUS;
MaTepuan U3J0KeH JIOTMYHO WU IIOCJIE0BAaTeIbHO; paboTa BBIMOJHEHA B COOTBETCTBUM C
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TpeOoBaHUSAMHU pycckoil opdorpaduu, HO €cTb HETOYHOCTH B (DOPMYITUPOBKAX; TEKCT HE
COIEPKUT HUYETO JIMIITHET0; 3JIEMEHTHI CXEMaTH3aIlH UCTIOJIb30BaHbl HEAOCTATOYHO I'PAMOTHO;
paboTa BBIIIOJHEHA HA XOPOIIEM YPOBHE;

— OmeHka «3» BBICTABIISCTCS CTYACHTY, CXE€Ma WIJIM TaOJUIa KOTOPOTO COOTBETCTBYET
TeMe; coepkaHue MH(DOPMALUK IO TTPOOJIeMe TOCTYITHO IS TOHUMAHUS, MaTepUall U3JI0KEH
HE T0CIIeI0BaTeNIbHO; paboTa B yacTu opdorpaduu BBINOIHEHA ¢ HEAOYETAMH; MPUCYTCTBYIOT
HETOYHOCTU B q)OpMYJII/IpOBKaX; JQJIEMECHTBI CXE€MaTui3aluu HCII0JIb30BaHbI HEAOCTAaTOYHO
IpaMOTHO; paboTa BBHIIIOJHEHA HA CPETHEM YPOBHE;

- Onenka «2» - CTYAGHT HE COCTAaBWJI CXEMy HJIM TaOJUIly, WIH COJCpKaHUE
paboThI HE PACKPBIBACT CYIIHOCTh K OCOOCHHOCTH 3asBIICHHOU TEMBI.
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