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Pabouasi mporpamma yueGHoro mipeamera OYB. 07 EctecTBo3HaHue pa3paboTaHa Ha
OCHOBe (hefiepaZbHOIO TOCYZ,AapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJapTa CpejHero oobijero
oOpa3oBaHusi, a TaKXKe C yueToM TNpoduIs TOMyuyaeMoro cpefHero TMpodeccCroHanbHOTO
obpa3oBanus. Ilpu pa3paboTke paboueii mporpamMMbl yuTeHO (B 4YacTH He TPOTHBOpeualiei
tbeneparbHOMY CTaHZApTy CpefiHero obiero oopasoBanus U (efiepasbHBIM CTaHJapTaM CpeiHero
ripodecCcHOHALHOTO 00pa3oBaHUs) cofep)KaHHe PekoMmeHal[uii 10 OpraHMW3aliuM I0/TyYeHust
cpezfHero obujero obpa3oBaHMsI B TIpefiesiax OCBOeHMsi 0Opa3oBaTebHBIX MPOrpaMM CpegHero
npodeccoHaIbHOTO 00pa3oBaHMsi Ha 0a3e OCHOBHOrO 00miero o00pa30BaHUSI C y4eTOM
TpeboBaHusi (efiepanbHBIX TOCYAapCTBeHHBbIX 00pa3oBaTe/ibHBIX CTaHAAapTOB U TOTy4YaeMoi
rpodeccd WK  CIIeLUa/bHOCTH  CpefiHero mpodeccoHanbHOrO 0o0pa3oBaHus  (TIMCbMO
MuHucTepcTBa 00pa3oBaHusi U HayKu Poccuiickoii ®eneparwu ot 17 mapta 2015 roga Ne06-259),
a TaKKe TIPUMEpPHOM TIporpaMMbl y4yeOHOTO TipeAMeTa U TPUMEPHOW TPOTrPaMMBbI
001je00pa3oBaTesIbHOTO  TIpe/iMeTa «EcrecTBO3HaHue»  Asii  TpodecCHOHANTbHBIX
obpasoBare/bHbIX ~OpraHu3anui, ofobpeHHod HayuHo-meToauueckum coBeToM LleHTpa
npodeccrioHanbHOr0 00pa3oBaHusl U cUcTeM KBanu¢ukaruii desepanbHOr0 TOCYAapCTBEHHOTO
OromkeTHOro  yupexzeHusi  «®PefepasibHbIi  MHCTUTYT  pa3BuTUs ~ o0Opa3oBaHusl» U
PEKOMeHZIOBaHHOM /IJIsl peaiu3aliii 0CHOBHOM TipodeccroHanbHOM 00pa30oBaTe/ibHON TPOrpPaMMBI
cpegHero mpodeccoHalbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO o0miero o6pa3oBaHUS C
ToTy4eHreM cpefiHero o01jero o6pa3oBaHusl.

Hacrosijasi pabouasi mporpamma yue6Horo mnpeamera OVYJIB. 07 EcrectBo3HaHHe
MpUMeHsieTCsl /il peaju3aliid OCHOBHBIX TpogdeccrHoHanbHBIX 00pa3oBaTesbHbIX, MPOrpamMmm
TOATOTOBKU CrieljuaucToB cpejHero 3BeHa ['BIIOY «Tpoulikuii rejaroruyeckuii Kosuieok» Ha
6a3ze ocHoBHOro 0011Iero obpa3oBaHus C TMOTy4YeHHEM CpeiHero o0iiero oOpa3oBaHUs MO OYHOMN

dbopme 0OyueHus.
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1. TIACIIOPT PABOYEW ITPOT'PAMMbBI YYEBHOT' O ITPEJJMETA

1.1. O6sacTh NpuMeHeHUs padoyel MPOrpaMMbI

Hacrosiast pabouasi mporpamma yue6Horo ripeamera OY/IB. 07 EctecTBo3HaHue (ganee —
yueOHBI TIpeAIMET) SIBISETCS YacTbI0 OCHOBHBIX MPOQeCCHOHATBHBIX 00pa30oBaTe/bHBIX
IporpamMM TIOATOTOBKU CIELMaJMCTOB CPeJHero 3BeHa, pa3paboTaHHBIX U peasu3yeMbIX B
['BIIOY «Tpowulkuii nejaroruueckrii Kosiek» B COOTBETCTBUU C aKTya/lbHbIMU (efiepaibHbIMU
rOCyZapCTBeHHBIMKM  00pa3oBaTe/lbHBIMM  CTaHJAapTaMd  CpeJHero  MpogeCcCHOHATBHOTO
obpa3oBanus. Pabouasi mporpamMMa y4yeOHOTO TMpegMeTa peayu3yeTcs B paMKax [OJyYeHHs
rpafiaHaMyd  cpefHero  oOmjero obpa3oBaHMs B Tpefielax ~ OCBOEHHSI ~ OCHOBHBIX
nipodeccroHabHBIX 00pa30oBaTeNbHBIX MPOrpaMM MOATOTOBKY CITEIMaIiCTOB CPeJHero 3BeHa Ha
0a3e oCcHOBHOro 00IIero obpa3oBaHHsl C yUeTOM TpeOOBaHMI (eepasbHOr0 rocy1apCTBEHHOTO
oOpa3oBaTe/lbHOTO CTaHAApTa CpeAHero obiiero obpa3oBaHus U (e/iepanbHBIX TOCY1apCTBEHHBIX

oOpa3oBaTe/ibHBIX CTaH/JaPTOB Cpe/iHero npodeccruoHanbHOr0 06pa30BaHus TI0 COOTBETCTBYIOLIEM

CreMaIbHOCTH:
Ko [Tpodunb noayyaemMoro
A O6pa3soBaTesnbHast IporpaMma obpazoBaHus
44.02.02 | IlpeniojaBaHue B HaUa/IbHBIX Kjlaccax I'YMaHUTapHbIA

1.2 MecTo y4eOHOro npegMeTa B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbI
Yue6nbiii mpeamer OY1B. 07 EcrectBo3Hanue oTHOCUTCs K OYTI — o6mmyM yueOHBIM MpeiMeTaM
061eobpa3oBaTe/IbHOTO I[[UK/A OCHOBHBIX TPO(MeCCHOHATBHBIX 00pa3oBaTebHBIX TMPOrpaMM
MOATOTOBKU crieliuanucTtoB cpefHero 3BeHa I'BIIOY «Tpouikuil nefaroruyeckruid KoJuiemk» o
CMeLMaIbHOCTH, YKa3aHHOM B pa3jerie

1.1. HacTosIel MpPOrpaMMmabl.

YuebHbIH rpegMer OYb. 07 EcrecTBO3HaHKE ABJIIETCS IpeMeToOM
o6111e06pa3oBaTeNbHOTO LMKJIAa OCHOBHBIX IPO(deccHoHaNbHBIX 00pa3oBaTe/bHbIX I1POrpaMM
TIOATOTOBKM  CMELalMCTOB CpeJHEero 3BeHa COOTBETCTBYIOIIMX Tpodusiell T0ydaeMoro
oOpa3oBaHus, OTPaKEHHbIX B OTHOLIIEHUH 00pa3oBaTe/ibHbIX MPOrpamMm B paszesie 1.1. HacTosiel
nporpamMMbl.  YueOHbIM TpegMeT OTHOCUTCA K 00s3aTesibHOM — TIpeAMETHOM  00/1acTH:

ECTECTBEHHOHay‘—IHLIe AUCHUIT/IMHBI.

1.3 Ilenu u 3aauu yueOHOro nmpeMeTa— TpeGoOBaHMA K pe3y/ibTaTaM 0CBOEHHSA MpegMeTa

[lporpamma obmjeobpa3oBatesbHOro  yuebHoro mpeimera OY/[B. 07 EcrectBo3HaHMe



pa3paboraHa Ha ocHoBe TpeboBanuii ®I'OC cpegHero o01iero obpa3oBaHusl, TIPEAbSIBIISEMbIX K
CTPYKTYpe, COJep>KaHHIO0 W pe3y/bTaTaM OCBOeHUsi yueOHoro rpegmera «EcTecTBO3HaHMe» TI0
crietanbHOCTH: 44.02.02 IIpenosaBaHye B HauaabHbIX K/laccax
Cogepyxanue riporpammbl OY/Ib. 07 EcTecTBo3HaHWe HarpaB/ieHO Ha AOCTWXKEHUe C/IeAYROIUX
mesiei:
* O0OCBOEHHWEe 3HaHUMK O COBpEeMEHHOM eCTeCTBeHHO-HayuHOW KapThHe Mupa W MeTojax
€CTeCTBEHHbIX HAyK; 3HAaKOMCTBO C Haubosee BaXHbBIMU WeSIMH U JIOCTH)KEHUSIMHU
eCTeCTBO3HAHMUS, OKa3aBLIMMU OIpe/eisitolllee BIUSHUE Ha pa3BUTHE TEXHUKU U TEXHOJIOTUH;
*OBJIafleHe YMEeHUSIMU TIPUMEHSITh TI0/TyueHHbIe 3HaHUS /151 00bsICHEHUSI SIBJIEHHU OKPY KaroIliero
MHpa, BOCMPUATHS HH(OPMALMKM eCTeCTBeHHO-HayyHOro U NpodecCMOHanbHO 3HAUMMOI0
COJiepKaHUs; Pa3BUTHE WHTE/UIEKTYalbHbIX, TBOPUECKHX CIOCOOHOCTEM U KPUTHYECKOTO
MBILIEHHUS B XOJe TIPOBe/leHUs] MPOCTeHIINX UCC/IeJ0BaHWM, aHalu3a sIBJIeHUM, BOCIPUATHS U
WHTepIpeTaLuy eCTeCTBeHHO-HayuyHOU UHhOpMaLuy;
*BOCTIUTaHUE YOEKJEeHHOCTH B BO3MO>KHOCTH TIO3HAHHUSI 3aKOHHOW TIPUPOJBI M WCTIONb30BaHUS
JOCTV>KEHUM eCTeCTBEeHHBIX HayK [i/1sl Pa3BUTHSI LIMBU/IM3aL[MH Y TIOBBILLIEHHS KaueCTBa )KU3HU;
s[IpUMeHeHHe  eCTeCTBEeHHO-Hay4YHbIX 3HaHWW B  Mpo(ecCUOHA/NbHOM  JesTeIbHOCTU U
MOBCEJHEBHOM >KU3HU [yis obOecrieueHUs: 0e301acCHOCTH JKU3HE/IesATeIbHOCTH, T'PaMOTHOTO
WCII0/Ib30BaHMUsl COBPEMEHHBIX TEXHOJIOTHI; 0XPaHbl 3/J0POBbsI, OKPY KaroLL[eil Cpeibl.

OcBoeHre cofep)kaHusl yueOHOW JMCIUIUIMHBI «EcTecTBo3HaHMe» o00ecreunBaeT JOCTHKEHUE
CTyJeHTaMU C/IeJyIOIUX pe3y/ibTdTOB:
** ITUMHOCMHDIX:
—— YCTOWYMBLIM MHTEPEC K UCTOPUH U JIOCTH)KEHUAM B 00/IaCTA €CTeCTBeHHBIX HayK, UYBCTBO TOP/JOCTH 3a
POCCHICKHe eCcTeCTBeHHbIe HayKH;
- FOTOBHOCTbL K TIIPOJAOJ/DKEHHHO O6pa3OBaHI/I${, IIOBBIIIIEHUIO KBaHHd)HKaHHH B I/I36paHHOI\/’I
npodecCHoHaNTLHOMN /1eITeTBHOCTY C UCTIONb30BaHUEM 3HAaHUU B 00/1aCTH eCTeCTBEHHBIX HaYK;
—— 00BLeKTUBHOE OCO3HaHHe 3HAaUMMOCTHU KOMHBTEHLII/IIZ B 00/1aCTU €CTeCTBEHHBIX HayK [Jis1 4ejIOBe€Ka U
06H.[ECTB<’:1, YM€HHE HCII0/Ib30BATh TE€XHOJ/IOTUYECKHE AOCTHXXEHHUSA B obsactu (I)I/I3I/IKI/I, XUMHH, Grosiorun
AJI TIOBBIIIEeHHA CcoOCTBEHHOI0 WHTE/VIEKTYa/IbHOI'O Ppa3BUTHA B BbIGpaHHOﬁ HpO(i)ECCI/IOHa]IbHOI\/JI
AeATe/IbHOCTH;
—— YMEHHe IIpOaHa/IM3MpPOBaTh TEXHOT'€HHbIE II0C/IeACTBUA [OJid oxpymammeﬁ Ccpeabl, OLITOBON U
HpOH3BO,E[CTBEHHOﬁ AedaTe/IbHOCTH Uej/IOBeKa,
—— TOTOBHOCTb CaMOCTOATE/IbHO ,Z[O6]31B8T]: HOBEBIE [J1d cebs €CTeCTBEHHO-HAYYHbI€ 3HaHUA C
HCIOJIb30BAHWEM /I 3TOr'0 AOCTYITHBIX HCTOYHHUKOB I/IH(bOpMaI_[I/II/I;
—— yYMe€HHEe YIIpaBJIATb CBOEHM T03HaBaTe/JILHOU AedATe/IbHOCTbIO, TMMPOBOJAWTE CAMOOLIEHKY YDOBHSA

COOCTBEHHOI'0 HWHTEJ/IVIEKTYa/IbHOT'O PA3BUTHUS;



—— yMeHHe BBICTParBaTh KOHCTPYKTHBHbIE B3aMMOOTHOLIEHHMS] B KOMaH/ie 10 pellieHuIo oOLUX 3ajau B
00/1aCTH ecTeCTBO3HAHMUS;

s MemanpeoMenHbIX:

—— OBJIafiecHHe YMEHHSIMU W HaBbIKAMH Pa3/IMUHBIX BHUJOB M03HABATE/ILHON AeATeNbHOCTH [/l U3yUeHUs
Pa3HbIX CTOPOH OKPY/KAOL[ero eCTeCTBEHHOT0 MUPa;

—— TpUMeHeHWe OCHOBHBIX METO/IOB TO3HaHUs (HaOJIIOZeHHs], HAYYHOrO 3KCIIepUMeHTa) /ISl U3yueHHs
Pa3/MUHBIX CTOPOH eCTeCTBEeHHO-HAayYHOW KapTUHBI MHPA, C KOTOPBIMH BO3HUKaeT He00XOAUMOCTb
CTaJIKUBATLCS B TIPOheCCUOHATBLHOU cdepe;

—— yMeHHWe OIpeJeNsATh LIeJId U 3a/laud [IesITeJIbHOCTH, BbIOMpATh CpeACTBa il MX [JOCTW)KEHWs Ha
TIPaKTHKe;

—— yMeHHe HCIIOJIb30BaTh Pa3fdyHble UCTOYHUKH AJIs TIOyueHUsI eCTeCTBeHHO-HayYHOW WH(OpMaLuu U
OL|eHMBATh ee JOCTOBEPHOCTH JiIsl JOCTKEeHHs TIOCTaB/IeHHBIX LieJield U 3a71ay;

*s npedMemHbIX:

—— chopMHUPOBaHHOCTH TIPE/ICTAB/IEHUM O 11eJIOCTHOM COBPEMEHHOM eCTeCTBeHHO-HayUHOW KapTHHe MUDa,
nMpupoJe Kak elWHOM L[eJIOCTHOW CHCTeMe, B3aUMOCBSI3M Ue/ioOBeKa, TMpPUPOJbl M  OOIIecTBa,
MPOCTPaHCTBEHHO-BPeMeHHbIX MaciTabax BceneHHOH;

—— B/Ia/leHVe 3HAaHWSAMHU O Hanbosiee Ba)KHBIX OTKPBITHSX M JOCTIDKEHUSIX B 00/IaCTH eCTeCTBO3HAHWUS,
TIOB/IMSIBILIMX Ha 9BOJIIOLIMIO NTPe/ICTaB/IeHUI O IIPUPO/ie, Ha Pa3BUTHE TeXHUKU U TEXHOJIOTHH;

—— copMHPOBAHHOCTb YMEHUsI IPUMEHSITh eCTeCTBEHHO-HayUHble 3HaHWS /711 00BSICHEHUS] OKPY KarOIINX
SIBJIeHUH, COXpaHeHUsl 370poBbsi, oObOecrieueHuss 0e30MacCHOCTU JKU3HEZESTENbHOCTH, OepeXXHOro
OTHOILIEHHUST K TPUPO/ie, PallOHAIBHOTO TPUPO/OTIOIb30BaHMS, a TaKXKe BBIOJHEHHs POY PaMOTHOTO
MOTpeoUTes;

—— c(hOpMUPOBAHHOCTh TPe/ICTaBeHUN O HAyUHOM MeTO/ie TIO3HAHUS TPUPOJbLI U CPe/CTBaX M3y4eHUs!
Meramupa, MakpoMHpa U MUKPOMUPA; B/aJieHre NpreMaMy eCTeCTBeHHO-HayYHbIX HaO/Fo/IeHHi, OTILITOB,
WCC/Ie[IOBAaHUM U OLIEHKU JIOCTOBEPHOCTH T0J/IyYeHHbIX pe3y/bTaToB;

—— BJIaJieHre MMOHSATUIHBIM alrapaToM eCTeCTBeHHBIX HayK, MO3BOJISIOINM TT03HaBaTh MUP, YYaCTBOBAaTh B
JMCKYCCHSIX 10 eCTeCTBeHHO-HayUHbIM BOIIPOCaM, HCII0/1b30BaTh Pa3IM4YHble UICTOUHUKU HH(pOpMALUK /1St
TOATOTOBKM COOCTBEHHBIX paboT, KpUTHUECKH OTHOCUTHCS K coobiieHusM CMU, cozep)Kaliym HayuHYIO
vH(popMaLuIo;

—— chopMHPOBAHHOCTb YMEHHI TIOHHUMAaThb 3HAUMMOCTh €CTeCTBEHHO-HAayuHOTO 3HaHWs [ KaKAOTro
YyeJioBeKa He3aBUCHMO OT ero MpodecCUOHaTbHOW JesiTeTbHOCTH, Pa3indaTh (AaKThl U OLIEHKH, CDABHUBATh
OLIEHOYHbIe BBIBOJBI, BHJETb WX CBSI3b C KPUTEPUSIMM OLIEHOK U CBsI3b KPUTEpUEB C OIpeJe/ieHHOM

CUCTEMOU LIeHHOCTe.



1.4 PekoMeHjyeMoe KO/JIMUECTBO YaCcOB HAa OCBOEHHEe NMPHMEPHOW MPOrpaMMbl Y4eOHOro
npeamera OY 1b. 07 EcTrecTBo3HaHue:

[Tpu peanu3anyu coziep>kaHust 001jeobpa3oBarteibHOM yue6Horo rpeamera OY/B. 07
EcrectBo3HaHue 110 crietansHOCTH 44.02.02 [IpeniofaBaHvie B HaUa/IbHBIX Klaccax
MaKCUMasibHasi yueOHasi Harpy3ka oOOyuaroImuxcs cocTaBiaser — 129 uyacoB, W3 HHUX

ayauTtopHasi (00si3aTesibHas) Harpy3kKa 00yuaroL[uXcs, BK/IIOUasi TIpaKTHUeCcKue 3aHATHs, — 93

YacoB; BHeayIMTOPHAasi CaMOCTOsATe/IbHAsi paboTa CTyjeHTOB — 36 4acoB.

2. CTPYKTYPA 1 COAEPXAHUE YYEBHOI'O ITPE/IMETA

2.1 O6beM yueOHOM JUCIUIVIMHBI M BHABI YUe0HOH padoThI

Buj yue6HOI paboThI O6bem
yacoB
MakcuMasibHasi yueOHasi Harpy3kKa (Bcero) 129 u.
Oo0s3aresibHasi ayUTOPHasi yueOHasi Harpy3Ka (Bcero) 93 u.
B TOM UHCJIE:
nabopaTopHbIe 3aHATHUS -
TpakTUYeCcKue 3aHITUs 30 u.
KOHTPOJIbHBIE PaOOTHI -
CamocrosiTesibHasA padora odyuaromerocsi (Bcero) 36u.
IIpomexyTouHas arrecranus B ¢popme anddepeHijupoBanHoro 3auéra (2 cemecTp)




2.2 TemaTnuecKuii IIaH U coiepxanue yueoHoro npegmera OY/Ib. 07 EcrectBo3HaHue

HaumeHoBaHue Copep:xaHue yueOHOro MaTepuasa, 1adopaTopHbIe Oo0BeM
pa3fie/ioB M TeM | padoThl M MPaKTHYeCKHe 3aHATHSI, CAMOCTOSITe/IbHAsi padoTa 00yJarouxcs, KypcoBasi padora (IpoeKT) JacoB
1 2 3
OU3BNKA 32
Cojep)xaHue yue0HOro MmaTepuasia 3
Tema 1. 1 | ®usuka — dpyHZaMeHTaNbHas HayKa O rpupo/ie. EcTecTBeHHOHAYUHbIN MeTO/| TI03HaHUs], ero
BBegnenue BO3MOKHOCTH U TPAHUIIbI TPUMEHUMOCTH.

2 ECTECTBEHHOH&y‘-IHbeI MeTO/[, IT03HaHU, €ro BO3MO>XHOCTHU M I'PAHULIBI IIDUMEHHNMOCTH.

3 | EquHCTBO 3aKOHOB TIPUPOZIbI M COCTaBa BelllecTBa BO BceneHHoW. OTKpBITUS B (U3MKe —
OCHOBA IPOrpecca B TEXHUKE Y TeXHOJIOTHUH MPOM3BO/CTBA.

CamMocTosiTe/TbHasA padoTa 00yyaromuxcsi 1

1 | IToaroroButsh coobujeHue: «du3rKa U TBos OyAyIuas npodeccrsi»; MOATOTOBUTH NPe3eHTaLHI0
«Du3nueckue siBieHUs»; «IBIKeHHe MaTeprur»

Pa3aenl. MexaHuKa 6
Cojep)>xaHue yue0HOro MmaTepuasia 3
Tema 1.1. 1 | Mexanunueckoe aBwxeHue. Cucrema otcyeta. Tpaekropusi ABwkeHus. [1yTh. [lepemenienue.
KunemaTtuka PaBHOMepHOe npsimosivHerHoe ABrkeHre. CKopoCcTb. OTHOCHUTEIBHOCTh MeXaHUUeCKOro
JIBIDKEHHSI.

2 | 3akoH cokeHus1 ckopocted. CpefHSIT CKOPOCTb IPU HEPaBHOMEDHOM [BV)KeHWH. MrHoBeHHast
ckopocTb. PaBHOyCKOpeHHOe IpsIMO/IMHeHHOe ABIbKeHHe. Y ckopeHre. CBob6ozHOe MajieHue TeJl.

ITpakTHyecKue 3aHATHSA 1
1 | ITpaktryeckoe 3aHaTre Ne 1 MccmetoBaHre 3aBUCUMOCTU CUJIBI TDEHUS OT Beca TeJia.
Copep)kaHue yue0HOro MaTepuasiaa 2
Tema 1.2. 1 | Macca v cuna. B3anmogerictBre Tes. 3akOHbI AUHAMUKA. CUIIbI B TIPUPOJE.
JvHamuka 3aKOH BCEMHUPHOI'O TATOTeHUs. 3aKOHbI COXpaHeHUs1 B MexaHuKe. MIMriysibC Tena. 3akoH

COXpaHeHusl MMITYJIbCa.
2 | ImniynbC Tesia. 3aKOH COXpaHEeHUsl MMITYJIbCa.
3 | PeakTiBHOE [BWKeHHe. MexaHuueckass pabora. MougHocTh. MexaHWUecKasi SHeprusl.




KuneTtnueckass sHeprus. KuHeTnueckass sHeprusi U pabota. IloTeHIManbHasi SHEPrUs B
rPaBUTAL[MOHHOM M0Jjie. 3aKOH COXpaHeHUsl MIOJTHOWM MeXaHUYeCKOUW SHepruu.

Pa3zaen 2.0CHOBBI

MOJIEKY/ISIPHOW (PU3UKU U TePMOITHHAMUKHU

Tema 2.1. Cojiep>xaHue yue0HOro MmaTepuasia
ATOMHO- 1 | Maccs! u pasMmepsl MoJieKyJ/1. TeroBoe ABWKeHWe 4yaCTUL| BellleCTBa. bpOyHOBCKOe [BUXeHue.
MOJIeKYJIIpHOe W peanbHbii ra3. TemnepaTtypa Kak Mepa cpefiHeli KHHeTUYeCKOW SHepruM YacCTHLI.
CTpOeHHe 2 | BpOyHOBCKOe [BU)XeHUe.
BellleCcTBa. W peanbHbii ra3. TemnepaTypa Kak Mepa cpefiHel KHHeTUYeCKOW SHEPryM YacCTHL].
3 | YpaBHeHue COCTOSIHUA UZeasbHOro rasa. Mogenb XugkocTu. IloBepxXxHOCTHOe HaTsKeHUe U
cmauvBaHue. Kpucrauueckye ¥ aMopgHble BelecTBa.
CamMocTosiTe/TbHAsA padoTa 00yyaromuxcs
1 | Homatunsisi jabopatropHasi paboTa: «BreipalljiBaHie KPUCTa/IJIOB B IOMAIIHUX YCIOBUSX»
Tema 2. 2. Cojiep>xaHue yue0HOro MmaTepuasia
Tepmogunamuka | 1 | BayTpeHHsis Heprus. Pabora u TerooTjaua Kak CriocoObl M3MeHeHWsl BHYTDEHHEeH SHepruu.
2 | TlepBblii 3aKOH TepMOAWHaMUKU. TersioBble MalllMHbI M MX IIPUMEHEHUe.

Pa3pen 3.0CHOBBI 3/16eKTPOJMHAMUKH

Tema 3.1. Cojep)xaHue yue0HOro MaTepuasia
Onekrpocratvka | 1 | B3aumogeiicTBUe 3apsDKeHHBIX Tesl. ODJIeKTPUYeCKUd 3apsijl. 3aKOH COXpaHeHHUsl 3/IeKTPUYeCKOro
3aps/a.
2 | 3akoH Ky/ioHa. DjieKTpoCcTaTH4ecKoe I10j1e, ero OCHOBHbIE XapaKTepUCTHUKU U CBSI3b MEXKAY HUMU.
Tema 3. 2. CopepikaHue yueOHOro Marepuasia
[TocTosiHHBIN 1 | TlocTosiHHBIN 31eKTpUYecKui TOK. CHjla TOKa, HalpsKeHUe, 3/1eKTPUUeCKOe CONPOTUBIIEHHE.
TOK. 2 | 3akoH Owma /151 yuacTKa 3/IeKTPUYECKOH LIeTH.
IlpakTHUecKuHe 3aHATHSA
1 | TIpaktuueckasi pabora Ne 2 COOpKa 37€KTPUUYECKON 1M, U3MepeHre CUJIbl TOKa U HarpsDKeHUsT Ha
ee pPasINyYHbIX YYaCTKax.
Tema 3. 3. Copep)kaHue yue0HOro MaTepuasiaa
MaruutHoe 1 | MarHuTHOe noJjie ¥ ero OCHOBHbIE XapaKTePUCTUKU. [leiCTBMe MarHUTHOTO MO/l Ha MPOBOJHUK C
rosie. TOKOM.
2 3akoH Ammnepa. DJIeKTpOJABUraTe/ib. SIBJeHHe 3/1IeKTPOMarHUTHOW UHYKLIAU.

Pa3pen 4.KonebaHus U BOTHBI

Tema 4.1.

| Copepixanne yueGHOro MmaTepraa




MexaHuueckue 1 | Crobognble KonebaHus. Ileprof, yacToTa U aMIUIMTy/a KoJsiebaHuil. I"apMOHMUeCKue
KosiebaHusi U KosiebaHusi. MexaHWUeCcKre BOJIHbI U WX BUJBIL.
BOJIHBI. 2 | 3ByKOBbIe BOJIHBI. Y/IbTPa3sBYKOBbIe BOJIHBI. YJIbTPasBYK U ero HCII0/b30BaHKWe B MeJULiMHe U
TeXHUKe.
ITpakTHYecKHe 3aHATUA 1
1 | ITpaktryeckast pabora Ne 3 V3yueHue KonebaHU MaTeMaTHUECKOTO MasiTHUKA.
Tema 4. 2. Cojep)xaHue y4e0HOro MaTepuasia 2
OnekrpoMarHuT | 1 | CpobojHble 3/1eKTpOMarHUTHBIE KosiebaHusi. KonebaTembHBIN KOHTYP.
Hble KosiebaHus | 2 | DIeKTPOMAarHMUTHOE MoJIe. DIeKTPOMArHUTHBIE BOIHBL. CKOPOCTh 371eKTPOMarHUTHBIX BOJIH.
U BOJIHBL. 3 | PasBuTue mnpejcTaB/ieHUN O TIPUPOJE CBeTa.
CsetoBbIe
BOJIHBI. 4 | 3aKOHBl OTpakeHHWsl U IpesioM/ieHus cBeTa. JIMH3BIL.
@dopMysia TOHKOHM JIMH3BI.
ITpakTHYecKHe 3aHATUA
1 | TIpaktuueckast pabora Ne 4 V3yuenrie nHTepdepeHILH U JUPPaKIUY CBeTa. 2
ITpakTuueckast pabora Ne 5 M3yueHune nHtepdepeHiuy U AUdpaKIUy CBeTa.
Pa3gen 5.9/1eMeHThl KBAHTOBOMW (DU3UKU 2
Tema 5.1. CopepkaHue yueOHOro Mmarepuasiaa 2
OJIeMeHTBI 1 | KBaHToBble cBoiicTBa cBeTa. KBaHTOBasi rumore3a IlnaHka. @orosnekTpuueckuil 3¢ ¢ekT.
KBaHTOBOM dusrka aroma. Mozienu ctpoenusi atoma. OnibIT Pesepdopza. @usrka aTOMHOrO siipa U
()5 EIZ197 371eMeHTapHbIX YacTul]. CocTaB ¥ CTPOEHHe aTOMHOIO SiZipa.
2 | PagmoakTuBHOCTb. Paii0akTHBHBIE M3/TyYeHUs] U X BO3/I€MCTBUE Ha >KUBbIE OPraHU3MBbI.
Pa3pen 6. BcereHHas U ee 3BOJIIOIUA 2
Tema 6.1. CopepkaHue yueOHOro Mmarepuasiaa 2
Bcenennasnee |1 | CrpoeHue u pa3BuTue BcenenHoil. Mogenb paciupsitoieiics BeceneHHo
9BOJIIOLUS
2 | IlpoucxoxpeHue
ConneuHol cuctembl. CoBpeMeHHas1 (pr3nuecKkasi KapTUHa MUpa.
Xnmus 52
Pa3zpen 7.00mas 1 HeOpraHuyeckasi XUMHUsI 31
Copepxanue yue0HOro Marepuasia 2




Tema 7.1.
BBeaenue.
OcCHOBHEIE
TIOHATUSA U
3aKOHBI XUMHUH

1 | XvuMHueckass KapTMHa MHpa KaK COCTaBHas 4aCThb eCTeCTBEHHO-HayyHOW KapTWMHBI Mupa. [Ipemmer
xumud. BemectBo. Atom. Monekyna. KomvuectBo BelnectBa. IloctossHHass ABorazapo. MossipHas
Mmacca.

2 | Xumuueckuii s7meMeHT W ¢GOpPMBI  ero CyllecTBoBaHUs. [IpocTble UM C/IOXKHbIE BelecTBa.
OTHOCHUTe/IbHbIe aTOMHAs1 U MOJIEKYJIIpHAasi MacChl

3 | 3akoH ABoragpo. MonspHbiii 00beM ra3oB. KosinuecTBeHHble M3MeHeHHsI B XMMHUM KaK UYaCTHBIN

Cnyqaﬁ 3dKOHOB Ilepexo/id KO/IM4YeCTBeHHbIX M3MeHEeHUH B KaueCTBeHHbIe

CamocroaTenbHas pHGOTa oﬁyqamumxca

1 | CocraBieHue XiMIUeCKHIX (OPMYJI [0 BATIEHTHOCTH 3/1EMEHTOB

Tema 7.2.
[Tepuoanueckuii
3aKOH U
[Teprogyueckas
cucremMa
XUMUYECKUX
371eMeHTOB /.
N. MenpeneeBa

CopepxaHue yue0HOro Marepuasia

1 | OtkpeiTue Ileproguyeckoro 3akoHa. [leproanueckas cucteMa XMMUYeCKUX 3/1eMeHToB /1. 1.
MeHpersieeBa.
2 | 3nauenue Ileproanueckoro 3akoHa u [lepyuoguueckor CUCTeMbl XUMHAYeCKUX 31eMeHTOoB /1. U.

MEH,E[EJIEEBa AJIA Pa3BUTHUA HAYKU U TOHUMdHHSA XUMUUECKOU KapTUHBI MHUPa

CamMocTonTe/IbHasA padoTa 00yuarmuxcs

1

BrimosineHue ynpa>KHeH1/1171 Ha XdpaKTePHUCTHUKY XUMHUUECKUX 3JIEMEHTOB

Tema 7.3. Copep:xaHue yueOHOro MaTepuasa
Crpoenue 1 | KoBasieHTHasi CBSi3b: HeMoJsipHasi ¥ noJisipHasi. MloHHast cBsi3b. KaTHOHBI ¥ aHWOHBI. MeTaiinueckast
BELECTBA cBsA3b. BoziopoHas CBsi3b.
2 | Metannmueckas cBsi3b. Bomopo/Hasi CBSI3b.
Tema 7.4. Cojiep)xaHue yueOHOro MaTepuasa

Boga. PactBopel

1

Boga B nipupozie, ObITY, TEXHHKe 1 Ha TIPOM3BO/CTBe. PH3nuecKre ¥ XUMUYeCKHe CBOMCTBA BOJBI.

OHpECHEHI/Ie BOJEI. AFP@FaTHbIe COCTOAHMSA BOAbBI U ee repexo/ibl U3 OAHOT'O arperaTHOro COCTOSAHUA B
Apyroe

CamMocTonATe/IbHasA padoTa 00yuarmuxca

1 | CocraBrenue Mo/eKy/IsIpHBIX M MOHHBIX YPaBHEHHH PeaKLiyii

Tema 7.5.
Xumuueckue
peakLuu

CopepxaHue yue0HOro Marepuasia

1

[ToHsiTvie 0 XMMUYeCKOW peakiuu. TUITbl XMMUUeCKUX peaklivii. CKOPOCTb peakiuu U (pakTopbl, OT
KOTOPBIX OHA 3aBUCHT.




CamocTtosTe1bHasA padoTa 00yJarmmuxcs 2
1 | PellieHue 3a/1au ¥ BBITIOJIHEHHE YIIPa)KHeHUM Ha TeMy: « CKOPOCTh XUMHUECKUX peaKIHii»

Tema 7.6. Cojiep)xaHue y4eOHOro MaTepuasia 2

Knaccudukanms | 1 | OKcuppl, KUCTIOTBI, OCHOBaHWMs, oy, [ToHsiTHe 0 ruaponu3se coseld. Cpeia BOAHBIX PaCTBOPOB

HeopraHuvecKku CoJieii: Kuciiasi, HerTpanbHasl, jenovHas. BogopoaHeii nokasartens pH pacTBopa.

X coefuHeHHd U | ITpaKkTHUeCKHUe 3aHATHA

MX CBOMCTBA 1 | IIpaktuueckas pabora Ne 6 Onpesenenue pH pacTBopa coseid. 1
CamocTonaTe/IbHasA padoTa 00yuarmuxcs 2
1 | CocTaByieHre YypaBHEHUI OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKLIUK.

Tema 7.7. Cojep>kaHue yueOHOro MaTepuasia 2

MeTaibl 1 1 | OO6ume pu3nyeckre U XUMHUUECKHEe CBOKMCTBA MeTa/ioB. OO0IIast XapaKTepUCTHKA TJIaBHBIX

HeMeTasUIEb] MIOArpyNIl HEMeTa/IJIOB Ha IIPUMepe rajoreHoB.
2 | BaxueWve coeJMHEHUS] META/UIOB M HEMETA/VIOB B IIPUPO/Ie U XO35MCTBEHHOW [1esiTeIbHOCTH UerioBeKa
ITpakTHyeckHe 3aHATUA 2
1 [TpakTHueckast pabota Ne 7 B3aumMo/ielicTBHe METa/IJIOB C PACTBOPAMM KHMCJIOT U COJIEH.
2 [MpakTuyeckast pabora Ne 8 B3aumopelicTBie MeTasIOB C paCTBOPaMU KUCJIOT U COJIel.
CamocTonaTe/IbHasA padoTa 00yuarmuxcs 4
1 | CocraB/ieHre XapaKTEePUCTUKU MeTaslla KaKk XMMHUYeCKOro jieMeHTa
2 | CocraBneHve XapaKTepUCTUKU HeMeTasljla KaK XMMUYeCKOro 3jieMeHTa

Pa3pen 8.0praHunyeckas XuMus 21

Tema 8. 1. Cojiep>xaHue yueOHOro MaTepuasa 2

OcHOBHBIE 1 | OcHOBHbBIE TIOJIOXKEHHUST TEOPUM CTPOEHUSI OPraHNUeCKUuX CoeiMHeHui. MHoroobpasue

TIOHSITUS opraHu4ecKux coeguHeHui. [ToHsiTHe W30Mepun.

opraHuYecKoun

XUMUH U TeOpHs

CTPOEeHUs

OpraHuYecKux

COeIMHEeHMI

Tema 8. 2. Cojiep)kaHue yueOHOro MaTepuasia 2

Yrnesogopoger | 1 [IpenenbHbIe ¥ HeTpee/ibHbIE YI1eBOA0POAbl. Peakuys noaumMepusanyu. [IpUpoiHble ICTOUHUKHA

U UX YIJI€BOZIOPOZIOB. YT/IEBOOPO/bI KAK OCHOBA MEXXAYHapOJAHOI0 COTPYAHAYECTBA U Ba)KHENILINH

TIPUPOJHEIe MCTOYHUK (hopMupoBanus OromkeTa PO.




HMCTOUYHUKH CamMocTosTeTbHasi paboTa 00yJarmuxcs
1 BrinosiHeHWe ymipa)KHeHUW Ha M30MepUI0 U HOMEHK/IaTypy a/lKaHOB U ajikeHOB. PellleHue 3a/jau Ha
HaXO>XKJeHWe MOJIeKy/IsipHOU (hopmyJibl BeriecTBa. CocTaBiieHre 0000IaroIei TabIMLIbI: « Y TIeBOZ0POAbI
anudaTtrueckoro psiga». CoobieHus «IIpumeHeHre He(TEMPOYKTOBY.
[ToaroToBUTh CooOIIEHHEe «IIpUMeHeHHe KayuyKa»
Tema 8.3. Co/iep)kaHue yue0HOro MaTepuasia
Kucnopogcozep | 1 | [IpeacraBuTen KUC/IOPOACOAePKAIUX OPraHUYeCKUX COeIMHeHUI: MEeTU/IOBBINA U ITUIOBbBIN
Kauue COUPTHI, TVIMLEPUH, YKCYCHast KUC/I0Ta. JKUpbI Kak C0KHbIe 3QUPbI. YT/IeBObI: TJIF0K03a, Kpaxmal,
OopraHuyecKue L{e/UIF0JI03a.
COeJUHEHHS CamocTosTe/IbHasA padoTa 00yuarmuxcs
1 | CocTaB/ieHre KOHCIeKTa NpUMeHeHUs] YKCYCHOWM KUC/IOTHI.
Tema 8.4. Copep:xaHue yueOHOro MaTepuasia
A3sotcopepxary | 1 | AMMHBI, aMUHOKUCJIOTBI, O€/IKU.
ue CamocTonATe/IbHasA padoTa 00yuyamuxca
OpraHnydeckKue 1 3ano/iHeHre Tab/IULIbL: CpaBHeHUe CBOWCTB HeOPraHUUeCKUX KUCIOT U aMUHOKUC/IOT
COeIUHEeHUSI.
ITonumepsl
Tema 8.5. Co/iep)kaHue yue0HOro MaTeprasia
IMnactmaccei | 1 | [ToHsATHE 0 mylacTMaccax ¥ XMMUYEeCKHX BOJIOKHaX. HaTypasibHble, CHHTETUUECKHe Y UCKYCCTBeHHbIe
ROJIOKHA BOJIOKHa.
Tema 8.6. Co/iep)kaHue yue0HOro MaTepuasia
XuMus u 1 | XuMuuecKue 3/1eMeHThI B OpraHusMe uesjioBeka. Oprannueckue U HeopraHudeckre BelljecTBa.
JKW3Hb. OCHOBHBIE >KH3HEHHO He0OX0/[uMble COeIMHEHMUS: Oe/IKU, YT/IeBO/IbI, XKUPbl, BATAMUHBI.
XuMus u MuHepasbHbIe BeIleCTBa B TIPO/IYKTaX MUTaHUs, MUIIEeBbIe J0OaBKU.
OpraHusM CbanaHCHpOBaHHOE TIUTaHUE JleTell JOIIKOIBHOTO Bo3pacTa.
yesioBeKa
CamocTonaTe/IbHasA padoTa 00yuarmuxcs
1 | CocTtaBuTh Tab/uiy «MuHepa/ibHbIe BeIlleCTBa B MPOYKTAX MMATAHUSI».
Tema 8.7. Copep:xaHue yueOHOro MaTepuasia

Xumust B ObITY

1

Bopa. KauecTBo Bozbl. Mo'oIIHe U UKCTsIIMe cpecTBa. [TpaBuia 6e3omacHol paboThl CO
cpeJiCTBaMH ObITOBOM XMMUHU.

Pa3pen 9. buosorusa




Tema 9.1. CopepkaHue yueOHOro MaTepuasaa
Bbuonorus — 1 | J)KuBasi mpuposia Kak 00beKT u3ydeHusi 61osioruu. MeTo/ibl UCCIeJOBaHUS )KUBOU TTPUPO/IbI B
COBOKYITHOCTb 610IOTHM.
HayK O )XMBOH 2 | OmnpepeneHue >KU3HU (C MpUB/eUeHHeM MaTeprara U3 pas/ienioB (GH3UKU U XUMUM). Y DOBHU
rpupoze. OpraHu3aLvuy XKU3HMU.
Tema 9.2. CopepixkaHue yueOHOro Marepuasia
Krnetka 1 | Uctopusi usyueHusi kieTkd. OCHOBHbIe TOJIOKEHUSI KIETOYHOM Teopuu. KneTka — CTpPyKTypHO-
dbyHKI[MOHabHas (371leMeHTapHasi) eiuHULIA KU3HU. CTpoeHue KIeTKU.
[1poKapuoThl ¥ 3YKapuOTbl — HU3LIME U BBICIIHE KIeTOUHble OpraHu3Mbl. OCHOBHBIE CTPYKTYpHbIE
KOMIIOHEHThI KJIeTKU 3yKapuoT. KiertouHoe siipo. DyHKLMA spa: XpaHeHHe, BOCIIPOM3BeJeHUe U
repejiaya Hac/aeCTBeHHOW MH(OPMAaLMY, Pery/saLus XUMAYeCKOW akKTUBHOCTH KieTku. CTpyKTypa U
GYHKI[MM XPOMOCOM. AYTOCOMBI U T0JIOBbIE XPOMOCOMBI.
2 | buonoruyeckoe 3HaueHre XUMUYeCKUX 3/1eMeHTOB. Heopranvueckue BelllecTBa B COCTaBe
K/IeTKU. Posib BOJBI Kak pacTBOPUTEJNI U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEM Cpejibl OPraHW3MOB.
YrneBopbl v MUNUABI B KiieTKe. CTpyKTypa U Ouosioruueckue GpyHKIUU Oe/TKOB.
CTtpoeHue HYK/IeOTHJO0B U CTPYKTypa noyiMHykaeothHbiX Henet [JTHK u PHK, AT®.
3 | Bupycsl u 6akTeprodaru. HeknetouHoe cTpoeHue, )KU3HEHHBIN LUK/ U €r0 3aBUCUMOCTb OT
K/JIETOUHBIX (OPM »KU3HHU. BUpychl — B030yuTe/M MHGEKIMOHHBIX 3a00/1€BaHUI; TOHATHE 00
OHKOBHpYcax. Bupyc ummyHoeduita uenopeka (BMY). Ipodunakrrika BUY-uHbekimm.
IIpakTHyeckue 3aHATHSA
1 | TlpakTueckass pabora Ne 9 HabmomeHre KIeTOK pPacTeHWM W )KMBOTHBIX 07 MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIperiapaTax U Ux Ol1caHue.
2 | Tlpaktrueckasi pabora Ne 10 CpaBHeHHe CTPOEHHSs KJIeTOK PaCTeHWH U )KMBOTHBIX.
CamMocTosiTeibHasi paboTa 00yJarmmxcs
1 | CocraByieHre cxeMbl « XUMHUECKHM COCTaB KieTK»; CocTaBienue Tabuipl «OcobernHoctr [JJHK u PHK»;
CocraByeHue 6710k cxeMbl «@0OTOCHHTE3»; TTOAr0TOBKA Mpe3eHTalu 10 TeMe « OpraHouibl KITeTKN».
Tema 9.3. CopepikaHue yueOHOro Marepuasia
Opranusm 1 | Opranusm — efuHoe 1esioe. MHoroob6pasue opranu3amMoB. OOMeH BeIeCTBOM U 3Hepruei ¢
OKpY’Karollled cpefioii Kak HeoOX0JUMOe YCIOBHE CYIIeCTBOBAHUS )KUBBIX CUCTEM.
2 | CriocoOHOCTh K CAMOBOCITPOM3BE/IEHHI0 — OZIHAa M3 OCHOBHBIX 0COO@HHOCTeM YKUBbBIX

OpraHu3MoB. [leneHne KIeTKA — OCHOBA POCTa, PAa3BUTHS U Pa3MHOKEHHsI OPraHU3MOB.
Becrionoe pasmHoxxeHue. [10/10Boi rpoLiecc ¥ MO0BOe pa3MHOXKeHWe. OMoJ0TBOPEeHNUE, er0
Ouosiornueckoe 3HaueHue. [ToHsTre 00 MHIUBHIYa/TbHOM (OHTOT€He3), SMOPHOHATILHOM




(3MbOpuoreHe3) U MOCTA3MOPHUOHABLHOM pa3BUTHU. VIHAWBUyalbHOE Pa3BUTHE YeIOBEKA U ero
BO3MO>XXHbIE HapYILIEeHUSI.

3 | O61ue npecTaB/ieHYs O HACTACTBEHHOCTH U U3MEHUMBOCTH. ['eHeTHUecKasi TEPMUHOIOTHUS U
CHUMBOJ/IMKA. 3aKOHOMEPHOCTH Hac/aesoBanus. HacieoBaHye Npy3HAKOB y uesioBeka. I[1ooBbie
xpomocoMmsl. CIieryieHHOe C TI0JIoM HacjiefjoBaHre. HacnezicTBeHHbIe 60/1e3HU UesioBeka, Ux
NIPUYMHBI U TpoduiakTHKa. CoBpeMeHHble Npe/iCTaBIeHuUs O TeHe U FeHOMe.

4 | 'eHeTHUeCKUe 3aKOHOMEPHOCTH M3MeHYMBOCTU. Kiaccudukanus ¢popM n3MeHUMBOCTH. BiansHue

MyTareHoB Ha OpPraHu3M 4eJIoBeKa.
IIpakTHYecKHe 3aHATUA
% [MTpakTrueckast pabota Ne 11 PerreHre 3/1eMeHTapHBIX FreHeTHUECKHX 3a/au.

ITpakTrueckast paborta Ne 12 AHaJii3 1 OLleHKa 3TUUeCKUX acTieKTOB
Pa3BUTHSI HEKOTOPBIX MCC/Ie/IOBAHMH B OMOTEXHOJIOTHH.

CamocTosiTe/IbHasA paGOTa OﬁyanOH.ll/IXCH

1

3arosTHeHHe CpaBHUTeBHOM Tabmuifel «CTtagun Metio3a»; [ToaroroBka npeseHtanuu «CriocoOb
pPa3MHO’KeHHsI OpraHu3mMoBy»; CocTaB/ieHre CXeM MOHOTHOPHUAHOTO U AUTHOPUAHOTO CKpeIlUBaHuUsI;
3arnosiHeHHe TabULbl «BU/Ibl FeHOTUITYeCKOH N3MEeHUHBOCTHY.

Tema 9.4
Bup

Copep)xaHue yueOHOro MaTepuasia

1

OBOJTIOIIMOHHAS TEOPUsI U ee POJib B JOPMUPOBAHUM COBPEMEHHOM eCTeCTBeHHO-HAyYHON KapTHHBI
mupa. Bup, ero kpurepuu. Ilonyssiuys Kak CTPYKTypHas e[UHMLIA BUZA U 3BOOLMUA. CUHTeTUYeCKas
Teopus 3Bosirormu (CT3I). [IBrKyliue cuibl 3BOIIOLMU B cooTBeTCTBUU ¢ CTO.

Pesynbrathl 3BostoLud. CoxpaHeHWe MHOrooOpasusi BHAOB KaK OCHOBA YCTOHUHBOTO
pa3Butusi 6uochepsbl. [IpUUMHBI BHIMHpaHHS BUZOB. buosiornuyeckuii mporpecc U OHOIOTHUECKHM
perpecc.

'unoTre3bl MPOUCXOXKAEHUS >KU3HU. Y C/IO)KHEHWe >XMBBIX OPraHM3MOB Ha 3em/ie B TIpoLiecce
3BOJTIOL[MH.

l'[paKaneCKne 3AHATHA

4
5
6

~

[Tpaktrueckast pabota Ne 13 AHTpororeHe3 U ero 3aKOHOMEpPHOCTH.

IMpakTrueckast pabota Ne 14 [Toka3aTesbCTBa PO/CTBA UYeIOBeKa C MJIEKOIUTAIOIIUMH >XUBOTHBIMHU.
[MTpakTrueckas pabota Ne 15 Dkonoruueckrie (akTopbl aHTPOIIOreHe3a: YC/I0)KHeHHe MOMYJISILIMOHHON
CTPYKTYPHbI BU/la, U3TOTOBJIEHME OpPYJWI TPYy/a, Iepexo/ OT PaCTUTE/bHOr0 K CMELaHHOMY THILy ITUTaHUs,
WCII0/Ib30BaHKe OrHS.

[Tpaktryeckast pabora Ne 16 ITosiBfieHre MbIC/IUTE/TLHOM esATeIbHOCTH U UieHOopa3/enbHOMN peyn.
[Tpaktryeckast pabora Ne 17 TIpoucxox/jeHre yeoBeueckux pac.




IIpakTHUeckue 3aHATHA 4
1 | TIpakTrueckasi pabota Ne 18 Onmicanue ocobeii Brzia 1o MOp(h0/I0THUeCKOMY KPUTEPHIO.
2 | TIpaktuueckast pabora Ne 19 Omnvcanue ocobeii BUa o MOP(OI0ruuecKoMy KPUTEPHIO
3 | TIpaktuueckasi pabota Ne 20 AHa/iu3 ¥ Ol[eHKa pa3/IMYHbIX TUTIOTe3 MTPOUCXOKIEHHS XKU3HU.
4 | TIpaktuyeckasi pabora Ne 21 AHanM3 U OIleHKa pa3/IMYHbIX THUIOTe3 IPOUCXOXKAEHHs UesioBekKa.
CamMocTosTe/TbHAasA padoTa 00yuaromuxcs 4
1 | 3anonHenue Tabsuipl Kpurepuu Busia
2 | Cocras/eHve cxembl HaripaB/ieHus 3BOTFOLIMA
Tema 9.5 Cojep)xaHue yue0HOro MaTepuasia 2
OKOCUCTeMbI 1 [TpeaMeT 1 3a/jauu SKOJIOTHU: yueHHe 00 IKOTOTHUeCKUX akTopax, yueHHe 0 Coo0IecTBaX OPraHM3MOB,
yueHHe 0 6uocdepe. Dkosoruueckre GakTopbl, 0COOEHHOCTH UX BO3/eHCTBUSL. JKOJIOTHYeCKast
XapaKTepUCTUKa BUJA.
2 | ITonsATHE 006 3KO/IOTHUECKUX cucTeMax. Llenu muTaHusi, Tpodryeckre ypoBHU. broreoiieHo3 Kak
9KOCUCTEMa.
3 | Tpancdopmalusi ecTeCTBEHHBIX JKOJIOTHUECKHUX cucteM. OcoOeHHOCTH arpo3KOCHUCTeM (arporjeHO30B).
IIpakTHUeckue 3aHATHA 9
1 | IIpaktuueckas pabora Ne 22 CocTaB/ieHre CXeM TiepeJjaudl BeIeCTB U SHePTUr
2 | IIpaktnueckas pabota Ne 23 CocTapiieHHe CXeM ITUTaHUS
3 | IIpakTuueckas pabota Ne 24 CocTaB/ieHre CXeM Iepejaud BeIeCTB U SHEPTUX U CXeM MTUTAHUS
4 | Ilpaktuueckasi pabora Ne 25 CpaBHUTe/bHAasE XapaKTepUCTUKA TPUPOJHBIX SKOCUCTEM
5 [MpakTrueckast pabota Ne 26 CpaBHUTe/TbHAST XapaKTEPUCTHKA arPOIKOCHCTEM CBOEM MECTHOCTH.
6 | IIpakTuueckasi pabota Ne 27 CpaBHUTe/bHAsI XapaKTePUCTHKA arpO3KOCHUCTEM CBOeM MeCTHOCTH U
9KOCUCTEM
7 | Ilpaktuueckast pabota Ne 28 PeliieHre 3K0/I0THUECKUX 3a/1au.
8 | IlpakTrueckasi pabota Ne 29 AHa/M3 W OlleHKa IMOC/IeICTBUN COOCTBEHHOU [esiTe/TIbHOCTU B
OKpy>Karoleil cpefe
9 [MpakTrueckast pabota Ne 30 CpaBHHTE/TbHASI XapaKTEPUCTHKA arPOIKOCHUCTEM CBOE MECTHOCTU
r7100a/IbHBIX 9KOJIOTHYeCKUX MPo0JieM U MyTel UX pelleHusl.
Bcero: 129 yac.




3. YCJIOBUS PEAJIN3AIINA PABOYEHN ITPOT'PAMMBI
YYEBHOI'O IIPEIMETA

3.1. TpeOoBaHus K yue0HO-MeTOANYECKOMY U MaTepHATbHO-TEXHUUECKOMY 00ecreueHHIo

[Tporpamma mipeziMeTa peann3yercsi B yuebHoMm KabuHeTe «EcTecTBO3HaHUe».
Ob6opyzoBaHye KabnHeTa:

O0OopyaoBaHMe yueOHOT0 KaOuHeTa:

1. KommbroTep, PUHTEP.

2. Cepus Tabsiuiy

* CtpoeHue >KUBOTHOU KJIETKH

» CTpoeHue >XKUBOTHOM U PACTUTETbHOMN K/IeTKH (T10 JaHHBIM LIBETHOI'O MHUKPOCKOIIA)

* buocunTe3 benka

e Ctpoenne IHK

*  @oTOCHUHTE3

e Muro3

» Crtpoenue U QyHKIUK OETKOB

* Turbl pa3MHOXXeHHUST OPraHU3MOB

* IlopTpetsl yueHbIX

* MoHorubpuHOe CKpeIlBaHue

o JIurubpuHOe CKpeIlBaHue

* Pabotbl MuuypurHa o rubpuan3aum

*  XpOMOCOMHOE OTpe/ie/ieHue TMoJIa

* TeHeTUUECKHH KOZ

» [leticTBHe (haKTOPOB Cpe/Ibl Ha )KUBbIE OPraHU3MbI

* PasButne X13HU Ha 3emsie

* YejioBeueckue pachl

* Meiio3

* 3apo/pIlIeBOe Pa3BUTHE OPraHU3Ma

e Pa3BuTHe NOJOBLIX KJIETOK

. CTtpoeHue aToMa

. Mopgenu aTOMOB HEKOTOPBIX 371eMEHTOB

. Kpucramisl

. Xumunyeckas CBs3b

. BanenTtHoCTB

. Tabmuija «ITeproanyeckasi CUCTEMa XUMHUECKHX 37eMeHTOB .M. MeHieneeBa»

. Tabmumija «PacTBOPUMOCTD COJel, KUC/IOT U OCHOBAaHHM B BOJIE»



. Tabmuija «CoOTHOIIIEHWE MeXK/Ty TUTIaMH XUMUYEeCKOU CBs3U. KoBaseHTHas CBSI3b»

o Tabsmiia «ITepepabotka HedTH. [IpOHM3BOACTBO CEPHOM KUCIOThD»
. Tabmuija «MOHHAs CBSI3b MPOM3BO/ICTBO AMMHAaKa»

. Tabmuia «MexayHapo/iHasi CUCTeMax»

. Tabmuija «OKpacka UHAWKATOPA B PAa3/IMUHBIX CPelax»

. Tabnumia «Buabl XUMHUUECKOU CBSI3M»

. [TopTpeTsl XUMUKOB

3.2. UadopmanmonHoe obecrieueHue 00yueHust

Cnncok nH(pOPMAILMOHHBIX HCTOYHUKOB /TSI 00yYarOIIMXCS

CHOBHbIe HCTOUHUKH

1. T'ycetixaHoB, M.K. EctecTBo3HaHHe: yueOHUK U MpakTHKyM /st CIT1O /M.K. I'yceiixaHoB.

- M.: uzgatensctBo FOpaiit, 2020.-442c.

2. JlaBpenenko, B.H. EcrectBo3nanue: yuebHuk pgmsa CIIO/ B.H. JlaBpeHeHKO.-M.:

u3garenbctBo FOpaiit, 2020.-462¢

3. Ceupuzios, B.B. EctectBo3HaHue: yue6Hoe rocobue ais CITO/B.B. Ceupugos, N.A.
Ceupuposa.-M.: n3garenscrso FOpawut, 2019.-358c.

Jlono/THUTeIbHBbIE HCTOUHUKHU

1. Bamenckuii, C./. EcrecTtBo3HaHue: yueOHUK W mpaktukyMm aias CIIO / C.M. BameHckuit.- M.:
usnarenscTso HOpaiir, 2019.-367c.

2. bense, [I. K., Jeiviimi, I''M. Buosorust . 10 kmacc: yueOGHUK st 0011je00pa30oBaTeTbHbBIX
opranu3aiuii: 6a3oBeiii ypoBens/ [. K. BensieB, I'M. [Owimiuy, JI.H. Ky3HerjoBa u ap.— M.:
[TpocBemenue, 2019. — 224 c.

3. Bensies, [. K., Opmvim, I''M. Buonorus . 11 knacc: yuebHUK Asisi 001jeob6pa3oBaTebHBIX
opraHu3aimii: 6a3oBbiii ypoBens/ [I. K. BensieB, I1.M. bopogun, I'.M. JeiMmmr u ap.— M.:
[Tpocsemenue, 2020. — 224 c.

Cnucok uH(popMaIHOHHBIX HCTOUHHKOB /I/If Mperno/iaBaTe/isi
OcHOBHbIE HCTOYHUKHU
1. Crenbhuk, O.H. EcrecTBo3HaHue: yde6Hoe rocobue aast CI10/ O.H. CtenbHUK.- M.: U3/aTe/IbCTBO
FOpaiiT, 2020.-223c.
2. CmupoHoB, M.C. EcrectBo3HaHue: yuebHUK 1 ipakTUKyM Ayist CI1O/ M.C. Cmuponos, T.M.

CmuponoBa, M.B. HekmozioB.- M.: usgarensctBo FOpaiir, 2020.-332c.



3.Pynsuruc, I'E., ®enpaman, ®.I'. Xumus 11 knacc: yuebHUK aA7si 001jeoOpa3oBaTebHBIX
yUpeXJeHUM C NpuIoKeHreM B 371eKTpoHHOM Buze/ I'.E. Pyasutuc, ®.I'. ®enpaman. — M.:

ITpocsemenue, 2019. — 147 c.

JlonosHUTeIbHbIE HCTOUHUKH

1.KacesiHOB, B. A. ®wusmka. 11 kmacc: yueOHHMK [y 001eoOpa3oBaTe/bHbIX OpraHU3aL{Hi:
0a3oBbIii ypoBeHs/ B. A. KacesiHoB.— M.: [Ipoda, 2019. — 226 c.

2. Pynsuruc, T'.E., ®enpaman, @.I'. Xumusa 10 knacc: yueOHUK A1t 00ijeobpa3oBaTebHbBIX
yupeXx/eHui ¢ npuiokeHueM B 37eKTpoHHOM Buze/ ['.E. Pymsutuc, @.I'. ®enpaman. — M.:
ITpocsemenue, 2019. — 143 c.

3.CypukoB, B.B. EctectBo3HaHue: ¢usuka: yuebHoe mnocobue ans CIIO/ B.B. CypukoB.- M.:

u3zarenbctBo FOpaiir, 2019.-143c.

ITepeuens VIHTepHeT-pecypcoB

www.class-fizika.nard.ru («KnaccHast mocka pnst mobo3HaTenbHBIX»). www.physiks.nad/ru («®u3vka B

aQHUMALHSX» ).

www.interneturok.ru («Buieoypoku 1o rnpegMeTam IIKOJbHOW IIPOrpamMMBbI»).
www.chemistry-chemists.com/index.html (371eKTPOHHBII >KypHa/l « XUMUKA U XUMHSI» ).
www.pvg.mk.ru (onmummnuaga «ITokopu BopoObeBbl ropbI»).

www. hemi. wallst. ru («Xumusi. O6pa3oBaTebHbINA CANT J/Is IKOJIEHUKOBY ).

www. alhimikov. net (Obpa3oBaTe/bHbIN CAWT /15 IIKOTBHHUKOB).

www. chem. msu. su (371eKTpoHHass OUOIHOTEKA IO XUMUH).

www. hvsh. ru (kypHan «Xum#s B IIKO/IE»).

www.hij.ru OKypHan « XUMUs ¥ JKU3Hb» ).

www.biology.asvu.ru (Bcst 6uonorusi. CoBpeMeHHasi O00JI0THsl, CTaThH, HOBOCTH, OMO/IHMOTEKA).

www.window.edu.ru/window (EfHOe 0OKHO fiocTyma K 06pa3oBareibHbIM pecypcam MHTepHeTa 1o 61uoioru




4. KOHTPOJIb 1 OEHKA PE3YJ/IbTATOB OCBOEHUSA

YUYEBHOI'O ITPEAMETA
Pe3ynbTaThl 00yueHHsA OcHOBHbIE NMOKa3aTe/In @opMbI U METO/IbI KOHTPOJIS U
(ocBOEHHBIE YMEHHS], OLIeHKH pe3y/IbTaTOB OLIEHKH
yCBOEHHbIe 3HaHMs])
Ymetn:

- TIPUMEHSITh o [IpumeHsTBH YcTHOoe cobeceloBaHle C
€CTeCTBEeHHO-HayUHbIe 3HAHUS 0 | UCTIOMb30BaHUEM Har/siIHOTO
3HAHUS [/ 0ObSCHEHUS CTPOEHUH U | MaTepuana
OKDY’KarolllUX SIBJIEHUH, CBOMCTBax
COXPaHEHMsI  3/10POBb, BeIIIeCTB IJIst @DpOHTA/BHBIN OIPOC
obecrieueHusi  6Ge3orac- 00BsSICHEHUST
HOCTHU OKPY/KAIOIIHX
JKU3HE1esITe/TbHOCTH, SIBJIEHUH; KonTtponbHas pabora
O0epe>KHOTO  OTHOIIEHHS
K npupoge, ® (OO6ocHOBaTh
paLMOHaNILHOrO HeoOX0AUMOCTR CocTaB/ieHle  KOHCIIEKTOB 10
NPUPO/IOIIO/IL30BAHMS, a pariMoHaIbLHOTO y4eGHOMY MOCOOHIO
TaKxKe BBITIO/THEHUS] TIPAPO/IOTI0/IE30BA
posu TPaMOTHOTO e
norpeGurens; 3HAHWH

. B1azeTh (bu3rUeckux u
nprieMaMi eCTeCTBeHHO- XUMUTECKIX 3amyTa npeseHTanuii

SIBJIEHUH;

HayuHBbIX HaOIOeHNH,
OMBITOB, HCCJIe/JOBAHUI
U OLIEHKA JIOCTOBep-
HOCTH TOJTyYeHHBIX
pe3y/bTaToB;

- B/IA/IETh
TIOHSATHUMHBIM arapaToM
€CTeCTBeHHBIX HayK,
TO3BOJISIIOIMM  TI03HA-
BaTh MHp, yUaCTBOBaTh B
JTUCKYCCHUSIX 1o
eCTeCTBeHHO-HayUHbIM
BOTIpOCaM, Wc-
T0/Tb30BaTh  pa3/IMuHbIe
WCTOUHUKY UH(POPMaIIUH
JIst TIOJITOTOBKU
COOCTBEHHBIX pabor,
KPUTUYECKU OTHOCHUTBCS
K coobmenusm CMU,
coiep>KallM ~ HayYHYHO
MH(OopMaLuIo;

- TIOHUMaThb
3HAUUMOCTh
eCTeCTBeHHO-HayuYHOT0
3HAHUS 11 KaXKZOro
Yesl0BeKa HE3aBUCUMO OT
ero TmpodeccroHanbHOM
JesITeNTbHOCTH,

® AHanM3upoBaThb
yueOHyO
rvH(OopMal1Io B
nporiecce
CaMOCTOSITe/TbHOU
paboTsr;

e (CoOCTaB/sITb CXEMBbI
v rpaduKu
OTpa’karoliye
pe3y/ibTaThl
€CTeCTBEHHO-
Hay4HbIX
HaO/TIOIeHUIA.

¢ Orbuparb
HE0OX0IUMYI0
MH(pOpMaL1io B
riporiecce
€CTeCTBeHHO-
HayYHbIX
HCC/le/JOBaHUM;

e JIpoBoguth
€CTeCTBeHHO-

[ToAroToBKa coo01eHH

ITuceMeHHbIH oTueT 10
TIpaKTHUeCcKo# pabore




pa3muuaTh  (aKThl U HayuHbIe
OL{€HKH, CpaBHHBATh 9KCIIePUMEHTHI.
OLIEHOUHbIe BBIBO/IBI,
BUJIeTb WX CBSI3b C
KpUTEpUsSMU OLIeHOK U
CBS3b  KpUTEPUEB  C
onpejeneHHOU
CHUCTEeMOM I1eHHOCTeH.

3HaTh:
- Hauboee ®  AHa/iM3UpOBaTh C/i0BapHbIM TUKTaHT
Ba)KHbIE  OTKPBITUA U JoKyMeHTs CMU,
JIOCTIDKeHHsT B 00/1aCTH OTpaXKaroIHe
ECTECTBOSHAHMH, Ba)KHble OTKPBITUSA
TIOBJIUABLLINX Ha
3BOJIFOLIMIO M AOCTIDKEHUA B KoHTposbHast paboTa
Tipe/iCTaB/IeHuUi 0 obnactu
rpupoje, Ha pa3BUTHE €CTeCTBO3HaHUA;

TeXHUKU U TEXHOJIOTUM;
¢ (CoCTaBjAaThL

.. obobirarortye
- TTOHATUIHBII armapar o
TaOJIMI[BI, CXEMBl, YCTHBIN onpoc
€CTeCTBEHHbIX HayK. OTpaKaroLLe
B3aUMOCBSI3b
3aKOHOB

eCTeCTBO3HAHUA U
pasBUTHE TEeXHUKU
U TeXHOJIOTUH

® BrinenaTs
OCHOBHbIE TIOHSITHUS
€CTeCTBEHHBIX
HayK u
OTIepUpOBaTh WUMH
a1 00BSCHEeHUs
€CTeCTBeHHO-
Hay4HbIX (DaKTOB.

4.2. (DOPMBI H METO/[bl KOHTPOJIA U OII€éHKH BbITIO/THEHUSA Oﬁy'-lalOIJ_[I/IMI/ICﬂ quGHbIX }I[EI‘/’ICTBI/II‘/‘I

®DopMbI U METOAbI KOHTPOJISI
Copepxanue 00yyeHus U OLIeHKH BBIMO/THeHUs 00y4YarIMMHUCS YUeOHBIX AeHCTBUH

Paspen MexaHuka npakThueckue 3aHaTus Ne 1

Pasnen OCHOBBI TIpOBepKa pe3y/IbTaTOB BBIMOTHEHHS] CAMOCTOSITe/TbHON paboThl




MOJIEKY/ISIPHOW (PU3UKHU U

O6y1{aIOLLII/IXCH I10 Teme <<BBIpa]_L[I/IBaHI/Ie KPpHUCTA/IJIOB B JIOMAIIIHHUX

TePMOJUHAMUKU YCI0BUSAX»

Pasgen OCHOBBI | TIpakTHYecKue 3aHATHS Ne 2

3JICKTPOAUHAMUKU

Pasgen Kosebanust u | mpaktuueckue 3aHstust Ne 3

BOJIHBI npakTruJeckue 3aHaTus Ne 4
rpakThueckue 3aHATUs No 5

Pa3gen Obuias u npakTU4yeckue 3aHATHs Ne 6

HeopraHuueckast MpaKkTUJeckre 3aHATUs Ne 7

XUMUS npakTUyeckue 3aHATUA Ne 8

NpoBepKa  pe3y/bTaTOB  BBITIOJIHEHUsS ~ CAaMOCTOSITEJILHOH — paboThl
obyuatoruxcsi o teme: «CocCTaB/ieHHMe XUMHWYECKUX (OpMys Io
BaJIEHTHOCTU 37IeMEHTOB»,  «BbIlosHeHWe ympakKHeHWd Ha
XapakTepUCTUKY XUMMUECKHUX 3/eMeHTOB», «(CocTaBieHue
MOJIEKY/IIDHBIX Y MOHHBIX ypaBHEHMM peakuluii», «CocTaB/ieHHe
yPaBHEHHWM  OKUCJIUTebHO-BOCCTAHOBUTE/IBHBIX  PeakLuii»,
«CocTaB/ieHre XapakTepUCTMKHA MeTa/yla KaK XUMHUYEecKoro
3/1eMeHTa»

Paspen Opranvueckas
XUMHUS

TIPOBepPKa pe3y/IbTaTOB BBINIOHEHHUsS] CAMOCTOSITE/TbHOW paboThI

obyuaroiuxcs 1o Teme: « BbITIOJTHEHWe yIIpa)KHEHUWH Ha

V30MepHI0 U HOMEHK/IaTypy a/KaHOB U alKeHOoB. PellieHue 3aau

Ha

HaXO>KJeHre MOJIeKy/IsIpHOW (hOpMyJibl BelljeCTBa»,
«CoctaBsieHre 00001IaroIei TabaULIbI: «YTIeBOAOPOAbI
anudaruueckoro psia». Coobienus «IIprMeHeHue
He(TernpoayKTOB».
[ToaroroBuThH coobieHue «IIpumeHeHue KayuyKa»,
«CocTraBjieHre KOHCIIeKTa IPUMEHEeHHUs] YKCYCHOW KHC/IOThI»,
3arnionHeHve Tabmuipl: «CpaBHEHUWE CBOWCTB HeOPraHWYeCKHX
KUCTIOT M aMUHOKHUC/IOT», CocTaBUTh Tabiuiy «MuHepaibHbIe
BellleCTBa B IPOAYKTAaX IMUTAHUS».

Pazgen buonorus

npakTuyeckue 3aHaTusi Ne 9-30

NpOBepKa Pe3y/IbTaTOB BBIMOJHEHHS! CAMOCTOSITE/TbHON paboThI
obyuaroruxcst 1o reme: CocTaB/ieHUe CXeMbl « XMMHWUeCKHI COCTaB
KeTkn»; Cocrapiienre Tabmmibl «Ocobennoctr [JJHK 1 PHK»;
CocrapneHue 0710k cxeMbl «@0OTOCHHTe3»; [ToAr0TOBKA
ripe3eHTaLUU 10 TeMe «OpraHouzbl KJIeTKu», 3arojiHeHue
CpaBHUTe/IbHOM Tabuiel «CTagun Metio3a»; IToarororka
nipe3eHTau «Crioco0bl pa3MHOKEHUs OPTaHHU3MOBY;
CocTaB/ieHre CXeM MOHOTHOPUHOTO U JUTHOPUIHOTO
CKpeL1BaHus;

3arno/iHeHre TabnIbl «BHU/IbI TeHOTUITNYECKON U3MEHUMBOCTH»,
3anonHeHue Tabmumipl «Kputepun Bufa», CocTaBieHHe CXeMbl
«Harpas/ieHust 3BOJIFOLIUU»

Pa3paboTumk(m)

/ T'ormrie H.HO.
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