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Pabouasi mporpamma yuebHoro mipeamera OVYII. 07 EcrecTBo3HaHue 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
ob1eobpa3oBaTesibHOTO  yueOHOro TipeaMeTa  «EcTecTBo3HaHue» [ MPOGheCCHOHATbHBIX
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 pabGouasi mporpamma yuebHoro mipeamera OVYII. 07 EcrtecTBo3HaHMe
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

Hacrosiasi pabouast mporpamma yue6Horo nipeavera OYIIL. 07 EcrectBo3HaHue (zmanee —
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
oOpa3zoBare/ibHbIX CTaH/[apPTOB CPe/iHEro MpodeccuoHaIbHOr0 00pa30BaHus 110 COOTBETCTBYIOLLEH

Crieqra/ibHOCTHU:

[Tpodunb noayyaemMoro

Ko
A OO6pa3oBarebHasi IporpaMMa obpa3oBaHUs

44.02.05 | KoppekijioHHas iefjaroruka B Ha4yalbHOM 00pa30BaHUM | T'yMaHUTapHbIH

1.2 MecTo y4eOHOro npegMeTa B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbI
Yue6nbiii npeagmetr OYII. 07 EcrectBo3HaHue oTHOCUTCS K OYII — 001myM yueOHBIM TTpegMeTam
061eobpa3oBaTe/IbHOTO I[[UK/A OCHOBHBIX TPO(MeCCHOHATBHBIX 00pa3oBaTebHBIX TMPOrpaMM
MOATOTOBKU crieliuanucTtoB cpefHero 3BeHa I'BIIOY «Tpouikuil nefaroruyeckruid KoJuiemk» o

CIerManbHOCTH, YKa3aHHOM B pasZiese 1.1. HacTosiIeil IporpaMmel.

YueOHbIH rpegMeT OVIL 07 EcrecTtBO3HaHME SIBJISIETCS rnpegMeTOM
o61eobpa3oBaTe/IbHOTO 1LIMK/IAa OCHOBHBIX TMPO(deCcCHOHaNbHBIX 00pa30BaTeNbHBIX IPOrPaMM
TOATOTOBKA ~ CIELIa/IMCTOB CpPeJHEr0 3BeHa COOTBETCTBYIOIIMX TMPOGUIed MOIydaeMoro
00pa3oBaHUsl, OTPaKEHHBIX B OTHOIIEHUU 00pa30BaTe/IbHBIX MPOrpamMM B pa3zesie 1.1. HacTosiei
rporpaMMbl.  YueOHBIM TIpeIMeT OTHOCUTCA K 0Os3aTeslbHOM — TpeMeTHOW  06/1acTu:
EcTecTBeHHOHayUHbIE AVCLIUTUIAHBL.

1.3 Ilenu u 3aauu y4eOHOro MpeAiMeTa — TPeOOBaHUA K pe3y/IbTaTaM 0CBOEHHSA MpegMeTa

I[Tporpamma o61eobpa3oBaresisHOro yue6Horo npegmera OYTI. 07 EctecTBo3HaHMe pa3paboTaHa
Ha ocHoBe TpeboBaHmii PI'OC cpegHero obiero obpa3oBaHus, NPeIBABISEMBIX K CTPYKTYPE,
COOEep)KaHHI0 W  pe3yjabTaTaM OCBOeHUs yuyeOHOro mpeaMera «EcTecTBo3HaHWe»  TI0

cneranbHOCTH: 44.02.05 KoppeKiMoHHast Tieflarorvka B HauaJbHOM 00pa30BaHUU



Copep>xanue nporpamMbl OYII. 07 EcrecTBo3HaHWe HarpaB/eHO Ha [JOCTWKEHHUE C/IefYHOLIHUX
1ieJIei:
* OCBOEHHE 3HAaHMM O COBPEMEHHOM eCTeCTBeHHO-HayuyHOM KapTMHe MHpa M MeTojax
eCTeCTBEHHbIX HAyK; 3HAaKOMCTBO C Haubosjee BaXHBIMA WAEIMH U  JOCTDKEHUSIMU
eCTeCTBO3HAHUS, OKa3aBILIMMU OTIpe/ieisiolijee BIUsTHUe Ha pa3BUTHe TeXHUKH U TeXHOJIOTH;
*OBJIafleHle YMEeHUSIMU TIPUMEHSITh No/TyYeHHble 3HaHUS 151 00bsiCHEHUS sIB/IEHUI OKPY’>KaroIlero
MUpa, BOCIPUATHS WH(OPMAlMd eCTeCTBEHHO-HAyYHOTO0 W MpOo(eCcCHOHATbHO 3HAUYMMOI0
COZlep)KaHUs; pa3BUTHE WHTE/UIEKTYalbHBIX, TBOPYECKHUX CIIOCOOHOCTeM U KPUTUYECKOTrO
MBILLIEHUS] B XOJle TPOBeJieHHsI TIPOCTeNIINX UCCIe[JOBaHUM, aHa/lv3a SIBJIeHWH, BOCTIPUSITUS U
VHTepIipeTaly eCTeCTBeHHO-HayuyHOU HH(OpMaLWy;
*BOCTIMTaHHE YOeXJeHHOCTH B BO3MOKHOCTH TO3HAHWsI 3aKOHHOM IPUPOABLI U WCIIO/Ib30BAHUS
JIOCTMDKEHUI eCTeCTBEHHbIX HayK /1Sl pa3BUTUS LIMBUIN3ALIMU U MOBBILIEHUS KaueCTBa KU3HHY;
*[[pUMeHeHNe  eCTeCTBEeHHO-HayuHbIX 3HaHUM B  MpPoQecCHOHANbHOW  /IeiTeIbHOCTH U
TIOBCEIHEBHOM JKU3HU [yis1  obecrieueHUst 0e30MaCHOCTH JKU3He[esTelbHOCTH; TPaMOTHOTO
WCTI0/Ib30BaHUSI COBPEMEHHbBIX TeXHOJIOTHI; OXpaHbl 37J0POBbS1, OKPY>KatoLL{eil CpeJibl.

OcBoeHne cofepKaHus yueOHOW AMCIMIUIMHBI «EcTecTBo3HaHMe» obecreunBaeT [JOCTHXKEHHE
CTyJeHTaMM C/IeJyIOIIUX pe3y/ibTdTOB:
** IUYHOCMHbDIX:
—— YCTOWUMBBIN UHTEPeC K UCTOPUH U JJOCTYDKEHUSIM B 00/1aCTH eCTeCTBEHHBIX HAayK, YYBCTBO FOPJOCTH 3a
pOCCHﬁCKHe €CTeCTBEHHbIE HayKH;
—— TOTOBHOCTh K TPOJIO/DKEHHIO 00pa30BaHMsA, TOBBLINIEHUIO KBa/UPHUKALMH B  W30paHHOU
npodeccuoHaNbLHOMN e TeTbHOCTU C UCTI0/b30BaHUEM 3HAHUU B 00/1aCTH €CTeCTBEHHBIX HaYK;
—— 00BeKTHBHOE OCO3HAHNEe 3HAUYMMOCTHU KOMHETEHL[I/II\/JI B 00/1aCTH eCTeCTBEeHHBIX HayK [Jid 4yejlioBeKa U
O6H.[ECTB&, YMeHHEe HCII0/Ib30BaTh TE€XHOJ/IOTUYeCKHe AOCTHXKeHHUS B obactu (I)I/I3I/IKI/I, XUMHUH, Gumosioruu
IUIs.  TIOBBIIIIEHUS] COOCTBEHHOTO WHTE/UIEKTYaJlbHOTO pa3BUTUS B BBIOPAHHOW MpodecCcroHaTbHON
AedaTe/IbHOCTH;
—— yMeHWe TIpOAaHA/IIM3UPOBATh TEeXHOTEHHbIE TTOCAEe/CTBUSA [JIT OKPY»Karollel cpefibl, OLITOBOH W
HpOHBBOACTBEHHOﬁ AedTe/IbHOCTH Ye/IOBeKa,
—— TOTOBHOCTHL CaMOCTOATEeJIbHO AOGLIB&TL HOBBIE [1J1d cebs €CTeCTBEHHO-HayuUHbl€ 3HaHUA C
HCI10/Ib30BAHHEM /1 3TOr'0 JOCTYIIHBIX HCTOUHHUKOB I/IHCIJOPMEILII/H/I;
—— yYMe€HHe YIIpaBJIATb CBOell T03HaBaTe/lbHOMN AedATe/IbHOCTbIO, IIPOBOJWTE CaMOOLIEHKY YDOBHSA
CcOoOCTBEHHOr0 HWHTEJ/IJIEKTYa/IbHOI'O PA3BUTHUA;
—— YME€HHE€ BBICTPaMBATb KOHCTPYKTHMBHbLI€ B3dMMOOTHOIIEHHA B KOMaH/€ T10 pelIeHWI0 O6H_II/IX 3a71a4 B
obmactu eCTeCTBO3HaAHUA;

*s MemanpeoMemHbiX:



—— OB/laJleHle yMEeHUSIMU 1 HaBbIKaMH pa3/MuUHbIX BU/IOB I103HABaTe/JbHOM [ieaTe/IbHOCTH [/l W3yUYeHHs
Pa3HBIX CTOPOH OKPY’KaIOIIero eCTeCTBEHHOTO MHPa;

—— IpUMeHeHHe OCHOBHBIX METO/OB INO3HaHWs (HaOJrofleHHsi, HAyYHOrO SKCIIepUMeHTa) /ISl U3yueHHst
Pa3IMYHBIX CTOPOH eCTeCTBEHHO-HAyYHOW KapTWHBI MUDPA, C KOTOPHIMM BO3HHKaeT HeoOXOJUMOCThb
CTaJIKUBaThCs B MPpoQeccuoHaILHOU cdepe;

—— yMeHHWe OIpeZeNsATh LieJId U 3a/laud [esiTeJbHOCTH, BbIOMpATh CpeACTBa il WX [JOCTWD)KEHWs Ha
TIPaKTHKE;

—— yMeHHe HCII0/Ib30BaTh Pa3/IMYHbIe UCTOYHUKH [IIsl TIO/yUeHUs] eCTeCTBeHHO-HayUYHOH MH(pOPMaluu 1
OLIeHMBATh ee JOCTOBePHOCTH J|jIsl JOCTHKEeHHsI TIOCTaB/IeHHBIX LeJiel U 3a/1ay;

** npedMemHbIX:

—— c(OpPMHUPOBAaHHOCThH TIPeJICTaB/IeHHH O 1[e/IOCTHOW COBPEMEeHHOW eCTeCTBeHHO-HayuHOM KapTHHe MHUDa,
npupoJie Kak e[WHOM IL[eJIOCTHOW CHCTeMe, B3aUMOCBSI3M Ue/iOBeKa, TIPUPOJbl M  0OIIIecTBa,
MPOCTPaHCTBeHHO-BPeMeHHBIX MaciTabax BceseHHOH;

—— B/Ia/leHVe 3HaHWSAMHU O Hanbosiee Ba)KHBIX OTKPBITHSIX M [OCTIDKEHUSIX B 00JIaCTH eCTeCTBO3HAHUS,
TIOB/TMSIBILIMX HA BOJTIOLIMIO MTPe/ICTAaB/IeHHI O TIPUPO/ie, Ha Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

—— c)OopMHPOBAHHOCTb YMEHUsI IPUMEHSITh eCTeCTBEHHO-HayUHble 3HaHUS /711 00BSICHEHUS] OKPY KarOLINX
SIBIEHUN, COXpaHeHUs 3/0pOBbsA, obecrmeueHrs 0E30MACHOCTU  >KU3HENEATeTbHOCTH, OepesKHOro
OTHOILIEHHUST K TPUPO/ie, PalliOHA/ILHOTO TPUPO/OTIOIb30BaHMS, a TaKXKe BbIIOJHEHUsI POIH IPaMOTHOTO
MoTpeouTess;

—— c(hOopMUPOBaHHOCTh TPe/ICTaBIeHUN O HAyuHOM MeTo/ie TI03HAaHUS NPUPOJbLI U CPe/CTBaX M3y4eHUs
Meramypa, MakpoMyrpa 1 MUKPOMUpa; B/iajieHre TIpHeMaMy eCTeCTBeHHO-HayUHbIX HaOJII0fleHNH, OTTbITOB,
WCC/Ie[IOBAaHUM U OLIEHKU JJOCTOBEPHOCTH T0/IyYeHHbIX pe3y/bTaToB;

—— BJIa/ieHHe TTOHSTHIHBIM arapaToM eCTeCTBeHHbIX HayK, TI03BOJISIOIMM [103HaBaTh MUP, Y4aCTBOBATh B
JMCKYCCHSIX TI0 eCTeCTBEHHO-HayUHbIM BOTPOCAM, UCI0/Tb30BaTh Pa3/IMYHbIe UICTOYHUKKM WH(POPMALIUK /IS
MIO/ITOTOBKY COOCTBEHHBIX paboT, KpUTHUECKH OTHOCUTBLCS K coobiienussM CMU, coziepykaiiiM HayuHYyHo
nHGOpMAIHIO;

—— c(OpMHPOBaHHOCTb yMEHMH MOHMMAaTb 3HAUMMOCTb €CTeCTBEHHO-Hay4YHOTO 3HaHUS [yis KaX[oro
YyesIoBeKa He3aBUCHMO OT ero NpodecCHOHaIbHON AesTeTbHOCTH, pa3/inuaTh (aKThl U OL|eHKH, CDaBHUBATh
OLIeHOUHble BBLIBO/IbI, BH/JETh WX CBSI3b C KDPHUTEPUSMH OLIEHOK UM CBSI3b KPUTEPUEB C OMpeje/leHHON

CUCTEMOU LIeHHOCTeM.

1.4 PexkoMeHJyeMoe KO/JIMYeCTBO YacOB Ha OCBOEHHE MPHUMEPHOH NPOrpaMMbl Y4eOHOro
npeamera «EcrecTBo3HaHue»:
[lpu peanu3auyu copepykaHusi obijeobpa3oBarenbHol yuebHoro mpegmera OVYIL. 07
EcrectBOo3HaHMe 1o cnenuanbHocTy 44.02.05 KoppekivoHHas Iefjaroruka B Haya/JlbHOM

oOpa3oBaHUM MakcUMasbHast yueOHast Harpy3ka oOyuaroumxcst coctapssieT — 140 yacos,



13 HUX ayjauTopHas (oOsi3aTesibHasi) Harpy3ka OOyuaroIMXcCsi, BK/IIOUasi MpaKTUUecKue

3aHsATHS, — 93 YacoB; BHeayAUTOPHAsi CaMOCTOsITe/TbHasi paboTa CTy1eHTOB — 47 4acoB.

2. CTPYKTYPA 1 COJEPXAHUE YYEBHOTI'O ITPEIMETA

2.1 O0beM yueOHOH AUCHMILIMHBI U BU/bI YUe0HO0# padoThI

Buj yue6HOI paboThI O6bem
yacoB
MakcuMasibHasi yueOHasi Harpy3kKa (Bcero) 140 u.
Oo0s3aresnibHasi ayUTOPHasi yueOHasi Harpy3Ka (Bcero) 93 u.
B TOM UHCJIE:
nabopaTopHbIe 3aHATHUS -
TpakTUYeCcKue 3aHITUs 30 u.
KOHTPOJIbHBbIE pabOThI -
[TpakTHyecKast 1o/ [rOTOBKa 24
CamocrosTesibHasi pabora odyuaromerocs (Bcero) 47 4.

IIpomexyTouHas arrecranus B ¢popme anddepeHijupoBanHoro 3auéra (2 cemecTp)




2.2 TemaTnuecKuii NJIaH U cofiepxanue yueoHoro npegmera OYIL. 07 EcrectBo3HaHue

HaumeHoBaHue Copep:kaHue yueOHOro Mmarepuasa, J1abopaTopHbie Oo0Bem
pa3fie/ioB M TeM | padoThl U MPAaKTHYeCKHe 3aHATHSI, CAMOCTOSITe/IbHAsi padoTa 00yJaruxcs, 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 | EAMHCTBO 3aKOHOB TPHPO/IbI U COCTaBa BelljecTBa BO BceneHHoM. OTKpbITHSI B (DU3MKe —
OCHOBA IPOrpecca B TEXHUKE Y TeXHOJIOTHUH MPOM3BO/CTBA.

CamMocTosiTe/TbHasA padoTa 00yyaromuxcsi 2

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

Pazgenl. MexaHuKa 6
Cojep)>xaHue yue0HOro MmaTepuasia 3
Tema 1.1. 1 | Mexanuueckoe gBwkeHue. Cucrtema orcueta. Tpaekrtopus nAwkeHus. [1yTe. Ilepemerenue.
Kunematuka PaBHOMepHOe nipsimonivHeliHOe ABrkeHue. CKopocTb. OTHOCUTE/TbHOCTE MeXaHUUeCKOro
JIBIDKEHUS.

2 | 3akoH cokeHus1 ckopocted. CpefHSIT CKOPOCTb IPU HEPaBHOMEDHOM [BV)KeHWH. MrHoBeHHast
cKopocTb. PaBHOYCKOpeHHOe MpsiMO/IMHelHOe /IBKKeHHe. Y ckopeHre. CBOOO/IHOe MajieHue TeJl.

IIpakTHyecKue 3aHATHA 1
1 | ITpaktnyeckoe 3aHaTre Ne 1 MccmefoBaHre 3aBUCUMOCTU CUJIBI TDEHUS OT Beca TeJia.
CopepkaHue yueOHOro Mmarepuasaa 2
Tema 1.2. 1 | Macca u cuna. B3aumogetictBre Tes. 3akKoHbI AMHAMUKA. CUIIbI B TIPUPO/IE.
JvHamuka 3aKOH BCEMHUPHOI'O TATOTeHUs. 3aKOHbI COXpaHeHUs1 B MexaHuKe. MIMriysbC Tena. 3akoH

COXPaHEHUs] MMITYJ/IbCa.
2 | Umnynbe Tena. 3aKOH COXpaHEHUs] MMITYJ/IbCa.

3 | PeaktuBHOe aABWKeHHe. MexaHnueckass pabora. MomHocTb. MexaHWuecKasi SHeprusi.
Kunetnueckasi sHeprusi. KuHetnueckasi sHeprusi U pabota. [loTeHuManbHasi SHeprusi B
I'PaBUTALMOHHOM 110J1e. 3aKOH COXpaHeHMsI IOJITHOM MeXaHWYeCKOU SHepruu.




Pa3pen 2.0CHOBBI MOJIEKY/ISIPHOM (U3UKU U TEPMOJMHAMUKA

Tema 2.1. Cojiep>xaHue yue0HOro MmaTepuasia
ATOMHO- 1 | Macce! ¥ pasMepsl MOJieKyJ/1. TerioBoe ABWKEHWE 4YacCTHl] BellecTBa. BpOYHOBCKOe ABWXKEHHeE.
MOJIEKYJISIpHOe WneansHbiii ra3. TeMriepaTypa Kak Mepa cpefiHeld KWHETUUeCKOW SHepruu YacTHLl.
CTpoeHue 2 | bpoyHOBCKOe aBUKeHUe.
BelllecTBa. W neanbHblii ra3. TeMriepaTypa Kak Mepa cpe/iHeld KWHETUUeCKOW SHepruu YacTull.
3 | YpaBHeHHe COCTOSIHUSL Wjlea/lbHOrO Tasza. Mojienb >KUAKOCTU. [I0BEPXHOCTHOe HaTsIKeHue U
cmaurBaHue. Kpucraminueckre U aMmopdHbIe BelllecTBa.
CamMocTosTe/TbHAasA padoTa 00yuaromuxcs
1 | HowmairHsisi tabopatopHasi paboTa: «BeIpaniBaHie KPUCTa/JIOB B IOMAIIIHUAX YCIOBUSIX»
Tema 2. 2. Cojiep>xaHue yue0HOro MmaTepuasia
Tepmogunamuka | 1 | BHyTpeHHsisi SHeprus. Pabota M TeriooTjaua Kak CrocoObl M3MeHeHWsl BHYTDPEeHHEeH SHepruu.
2 | IlepBbIi1 3aKOH TepMOAMHAMHUKHU. TeryioBble MalllMHbI U WX MPUMEHEHUe.

Pa3pesn 3.0CHOBBI 3/1eKTPOJMHAMUKH

Tema 3.1. Cojep)xaHue y4e0HOro MaTepuasia
Onekrpocratvka | 1 | B3aumogeiicTBre 3apshKeHHBIX Tesl. OeKTPUUecKuil 3apsil. 3aKOH COXpaHeHMs 3/1eKTPUUYECKOro
3apsza.
2 | 3akoH KyJsioHa. DyeKTpocTaThyecKoe I10Jle, ero OCHOBHbIE XapaKTePUCTUKU U CBSA3b MeXY HUMH.
Tema 3. 2. CopepxaHue yueOHOro Marepuasia
[TocTostHHBIN 1 | ITocTosiHHBIN 3/1eKTprUecKUi TOK. Cua ToKa, HarpsbkeHHe, 1eKTPUYeCcKoe COMPOTHUBIIEHHE.
TOK. 2 | 3akoH OMa /151 yyacTKa 3JIeKTPUYeCKOH 1IenH.
ITpakTHYecKHe 3aHATUA
1 | IIpaktrueckass pabora Ne 2 COOpKa 37€KTPUYeCKOW 1ier, U3MepeHHre CHJIbl TOKa W HalpsDKeHUs Ha ee
pas/IMyYHbIX yyacTKax.
Tema 3. 3. CopepkaHue yueOHOro Mmarepuasaa
MarnutHoe 1 | MarHuTHOe 10Jie ¥ ero OCHOBHbIE XapaKTepUCTUKU. JleiiCTBYie MAarHUTHOTO TOJSi HAa TPOBOJHUK C
rose. TOKOM.
2 | 3akoH Ammnepa. DJieKTpOJBUraresib. fBjieHHe 3/1eKTPOMarHUTHOM MHAYKILMH.

Pa3pen 4.KonebaHus U BOTHBI

Tema 4.1.
MexaHuueckue
KoJjiebaHus1 u
BOJIHEIL.

Copep)xaHue yueGHOro MaTepuasia

1 | CBobogHble KosiebaHMs. [lepwof, yacToTa W aMIUIMTyJa KosiebaHWM. ['apMoHUUYecKue
KosiebaHusi. MexaHWueCcKrde BOJHBI U WX BHUJBL.
2 | 3ByKOBbI€ BOJIHBI. YJIbTPa3BYKOBbIE BOJIHBI. Y/IbTPA3ByK M €ro WCIIO/b30BaHWE B MeJULIMHE U

TexXHHKe.




IIpakTHYecKHe 3aHATUA 1
1 | [Tpaktryeckast pabora Ne 3 M3yueHue KoneOaHM MaTeMaTHUeCKOT0 MasiTHAKA.
Tema 4. 2. CopepkaHue yue0HOro MaTepuasia 2
OnekrpoMarHuT | 1 | CBobozHbIe 3meKTpoMarHuTHbIe Kosiebanust. KosebaTembHbIN KOHTYD.
Hble KosiebaHuss | 2 | D1eKTpOMarHUTHOE T10j1e. O/IeKTPOMarHUTHbIE BOJHBL. CKOPOCTh 3/1eKTPOMArHUTHBIX BOJIH.
U BOJIHBL. 3 | Pa3BuTue mnpejcTaB/ieHUN O TMPUPOJE CBeTa.
CaeToBbIE
BOJIHBL. 4 | 3aKOHBl OTpa’kKeHWs U IpejioMJIeHus cBeTa. JIMH3bIL.
@®opMyia TOHKOW JTUH3HI.
ITpakTHyecKue 3aHATHSA
1 | IIpaktrueckas pabota Ne 4 Vi3yueHre naTepdepeHLM U Ju(paKkvy CBeTa. 2
ITpakTuueckast pabora Ne 5 M3yueHue nHtepdepeHiuy U AUdpaKUU CBeTa.
Paspen 5.071emMeHTbI KBAHTOBOW (QU3UKHU 2
Tema 5.1. Cojiep>xaHue yue0HOro MaTepua/ia 2
O/1eMeHThI 1 | KBanToBble cBoiicTBa cBeTa. KBaHTOBasi rumote3a IlnaHka. ®oToasiekTpuueckuii 3Qdexr.
KBaHTOBOM ®usnka aroma. Mozienu ctpoenust atoma. OnbIT Pesepdopga. Pusuka aToMHOro siipa U
(hr3uKn 371eMeHTapHbIX 4acTul]. CocTaB ¥ CTPOeHHe aTOMHOIO0 si7ipa.
2 | PagnoakTUBHOCTb. Paii0akTHBHBIE U3/TyYeHUs] M MX BO3JEUCTBHE HA )KUBbIE OPraHU3MBI.
Pazfen 6. BcesieHHasi v ee 3BO/TIOIHS 2
Tema 6.1. Cojiep>xaHue yue0HOro MmaTepuasia 2
Bcenennag n ee | 1 | CTpoeHue u pa3Butue BceneHHol. Mogesnb paciumpsitoleiicss BceneHHOM
9BOJIIOLUSA
2 | Ilpoucxoxgenue
CosiHeuHoM cucteMbl. CoBpemMeHHasi hu3nyeckasi KapTHHA MUpa.
Xnmus 52
Pa3pen 7.001aa ¥ HeOPraHMUYeCKast XMMHA 31
Co/iep)kaHue yue0HOro MaTepuasia 2

Tema 7.1. 1 | XvMnueckasi KapTMHa MUpa Kak COCTaBHasl 4aCTb eCTeCTBEHHO-HAayUHOW KapTWHbI mupa. [Ipeamer xumum.
Beegenue. BemectBo. AtoM. Mosekysa. KonmuectBo BeljectBa. IToctosinHas ABoragpo. MoJisipHas macca.
OcHOBHbIE
TIOHATUSA U 2 | XUMHYecKUi 31eMeHT U (OpMbI ero cyilecTBoBaHHUs. [IpocTble M ciio)KHBbIe BeljectBa. OTHOCHUTE/bHBIE
3aKOHbI XUMHUH aTOMHasi M MOJIEKYJISIpHasi MaCChl

3 | 3akoH ABorazipo. MossipHblii 00beM ra3oB. KosMuecTBeHHble M3MEHEHUsS] B XUMHUM KaK YaCTHBIM C/Tyuyait




| 3dKOHOB I1epexod KOJIMUYeCTBEHHBIX M3MeHeHHI B KaUeCTBEHHbIE

CamocTonaTe/IbHasA padoTa 00yuamuxcs

1 | CocraBeHye XUMHUUEeCKHUX Q)OPMYJI I10 BAJIGHTHOCTHU 3J/IEMEHTOB

Tema 7.2. Copep:xaHue yueOHOro MaTepuasia

[Tepuoguueckuit | 1 | OTKpbITHe [Teproguueckoro 3akoHa. Ilepyopueckasi CHCTeEMa XUMHUUECKUX 37emMeHToB /1. U.
3aKOH U MengesneeBa.

[Teproguueckast | 2 | 3HaueHue [TeproguuecKoro 3akoHa v [TepronuecKkoil CUCTEMbI XUMUUECKUX 3/1eMeHTOB /1. 1.

cucrema MeHzienieeBa [ijist pa3BUTHsI HAYKH ¥ TIOHUMaHHUsE XMMHUUeCKOH KapTUHBI MUpa
XUMHUYECKHUX
371eMeHTOB /1. CamocTonaTe/IbHasA padoTa 00yuarmuxcs

W. Menpieneesa | 1 | BrironHeHue yripa)kHeHUM Ha XapaKTePUCTUKY XUMUUECKUX 3/1IeMeHTOB

Tema 7.3. Cojep>kaHue yueOHOro MaTepuasia
Crtpoenue 1 | KoBaneHTHas CBs3b: HemosisipHas U rosnsipHas. FloHHas cBs3b. KaTHoHBI ¥ aHWOHBL. MeTasiyeckas
BelllecTBa CBs13b. BoziopoiHas CBsI3b.

2 | Metannyeckas cBg3b. BomopogHas CBS3b.

Tema 7.4. Copep:xaHue yueOHOro MaTepuasia

Bo,qa. PaCTBOPBI 1 Bo,/:[a B ripupozje, 6BITy, TeXHUKE U Ha ITPOU3BOACTBE. du3nyecKkre U XMMHUUYeCKHe CBOMCTBA BO/JEbI.

2 OHPECHEHI/IE BO/JEI. AFpeFaTHbIe COCTOAHMA BOOBI U ee repexobl M3 OAHOI'0 arperaTHOro COCTOSAHUA B
Apyroe

CamocTrosTe/IbHasA paboTa 00yuarmuxcs

1 | CocraBnieHre MOJIEKY/ISPHBIX U HIOHHBIX YPaBHEHUM peakLui

Tema 7.5. Copep:xaHue yueOHOro MaTepuasia
XUmMuyeckue 1 | IToHsiTHE O XUMHUYECKOHN peaklMy. TUIbI XUMHUUeCKUX peaklivii. CKOPOCTb peakliu U (PakTophbl, OT
peakiuu KOTOPBIX OHA 3aBUCHT.

CamocTosiTeibHasi pabora o0ydarwmuxcs

1 | PerieHue 3a/1au ¥ BbINOJIHEHME yNPa)KHeHUH Ha TeMy: « CKOpOCTh XUMUUECKUX PeaKLui»

Tema 7.6. Co/iep)kaHue yue0HOro MaTepuasia
Knaccudukaims | 1 | OKcu/bl, KUC/IOThI, OCHOBaHus, coyu. [ToHsTHe 0 Tuziposiu3e coseil. Cpesia BOAHBIX PaCTBOPOB
HeopraHuyecKu CcoJieii: Kuciasi, HelTpanbHas, LjesiouyHas. BogopogHeiii mokasartenb pH pacTBopa.

X COQ;[I/IHEHI/II\/JI n HpaKTI/I‘{ECKI/Ie 3dHATHUA

VX CBOMCTBA =
1 | ITpaktryeckast pabora Ne 6 Onipeziesienue pH pacTBopa cosiet.

CamocTosTeibHas pabora o0ydarwmuxcs




1

| CocraBiieHne ypaBHeHHit OKHC/UTEIEHO-BOCCTAHOBATEMbHBIX PEAKLIHA.

Tema 7.7. Copep:xaHue yueOHOro MaTepuasia 2
Mertannsl u 1 | Obmue ¢prznvecKue U XUMUYECKHe CBOMCTBa MeTasuioB. OO1jasi XapaKTePUCTHUKA TJIaBHBIX
HeMeTasl/bl NOZrPyNN HeMeTasVIOB Ha PUMepe raJIoreHoB.
2 | BaxHeive coeJMHEHUs] MeTa/UIOB M HEMETa/VIOB B TIPUPO/Ie M X035IMCTBEHHOM J1esiTeIbHOCTU YeoBeKa
ITpakTHUyecKue 3aHATHUSA 2
1 ITpakTrueckast paborta Ne 7 B3aumMoielicTBHe MeTa/I/IOB C PACTBOPAMU KHUCJIOT U COJIEH.
2 | IIpaktrueckast pabota Ne 8 B3anmogelicTBre MeTa/lIoB C PACTBOPaMH KUCJIOT U COJIeH.
CamocTrosTe1bHasA padoTa 00yJarmmuxcs 4
1 | CocTaBieHue XxapakKTepPUCTUKU MeTasljla KaK XMMHUYeCKOro 3jIeMeHTa
2 | CocraBrieHre XapaKTepUCTHKHU HeMeTaljla KaK XMMUUeCKOI0 3/1eMeHTa
Pa3pen 8.0prannyeckass XuMus 21
Tema 8. 1. Co/iep)kaHue yue0HOro MaTepuasia 2
OcHOBHBIE 1 | OcHOBHBIE T0JI0KEHHSI TEOPUU CTPOEHUsSI OPraHUYeCKHX coeiiHeHni . MHoroobpasue
TIOHATUSA OpraHUYecKUX coefiMHeHWH. [ToHATHe U30MepuH.
OpraHuYecKou
XUMUH U TeOpHsl
CTPOEeHUs
OpraHu4ecKux
COoeIMHEeHUM
Tema 8. 2. Co/iep)kaHue yue0HOro MaTepuasia 2
Yrnesogopoasl | 1 | [IpesenbHble U Hellpee/ibHbIe YI1eBOA0po/ibl. Peakius nonvmeprsanyu. [IpupojHble ICTOUHUKH
Y X yT/71eBO/IOPO/IOB. YT/IEBOIOPO/bI KAK OCHOBA MEXyHapOAHOIO COTPY/IHUYECTBA U Ba)KHEMILINN
MIPUPOJIHbIE WCTOUHMK (hopmupoBaHus OropKeTa PO.
HUCTOYHHUKHU CamocTonaTe/IbHasi padoTa 00yuyarmuxcs 2
1 | BeinosHeHue yrpa)KHeHHMH Ha U30MEpHI0 M HOMEHKJIaTYpy ajKaHOB U ajJKeHOB. PellieHue 3a7au Ha
HaXO>KJeHre MoJieKysipHOU (hopmyJibl BemecTBa. CoctaBiieHre 00001Iaroiei Tabuibl: « Y TIeBOA0POAbI
anudaTtrueckoro psiga». CoobijeHus «IIpumMeHeHre He(TENPOYKTOB.
[MogroToBuTh CoobIIeHHe «IIpUMeHeHHe KayuyKa»
Tema 8.3. Cojep>kaHue yueOHOro MaTepuasia 2
Kucnopozcozep | 1 | [IpescraBuTeny KUCIOPOACOep KallMX OpraHnYeCKUX COeIMHeHU: MeTUIOBBIN U 3TU/IOBBIN
Kartye CTUPTSI, IIMLEPHH, YKCyCHasi KUC/IoTa. JKUphbl KaK C/I0>KHbIe 3(UPhL. YTIeBOAbI: I/TI0K03a, Kpaxmal,
OpraHuyeckKue LIe/UTH0/I03a.
COe/IMHEeHUsT CamocTosTe/IbHasA padoTa 00yJarmmxcs 1




1 | CocrapyieHre KOHCIIeKTa IMpUMEHEHUA YKCYCHOﬁ KHCJIOTHI.

Tema 8.4. Copep:xaHue yueOHOro MaTepuasia 2
A3sotcopepxary | 1 | AMUHBI, AMUHOKHMC/IOTBI, O€JTKH.
ue CamocTonaTe/IbHasi padoTa 00yuarmuxcs 2
OpraHuJeckKue 1 | 3anonHeHue Tabmumipl: CpaBHEHHe CBOWCTB HEOPraHWYeCKUX KUC/IOT U aMUHOKUCTIOT
COoeIUHEeHUSI.
[Tonmmepsb!
Tema 8.5. Copep:xaHue yueOHOro MaTepuasia 2
ITnactmaccer v | 1 | [ToHsiTHeE O MylacTMaccax ¥ XMMHAYECKMX BOJIOKHax. HaTtypasbHble, CMHTeTUUYECKHEe U UCKYCCTBEHHbIE
BOJIOKHA BOJIOKHa.
Tema 8.6. Co/iep)kaHue yue0HOro MaTepuasia 2
XUMuUs U 1 | XumMuueckue 3/1eMeHThI B OpraHusMe uejioBeka. Opranuueckue U HeopraHuyeckye BelljecTBa.
JKW3Hb. OCHOBHBIE >)KH3HEHHO HeoOX0[uMble CoelMHeHUs: Oe/IKU, YT/IeBO/IbI, XKUPbI, BATAMHUHBI.
XuMus U MuHepasbHble BellleCTBa B IPOJYKTaX MUTAHKS, MUILeBbIe J00aBKH.
OpraHusMm CbanaHcHpoBaHHOe TIUTaHUe JleTell AOIIKOIBHOTO Bo3pacTa.
yesioBeKa
CamocTrosTe/IbHasi paboTa 00yuarmuxcs 2
1 | CocraButh Tabimiy «MuHepasibHbIe BeIeCTBa B MPOAYKTAX MATAHUSI».

Tema 8.7. Copep:xaHue yueOHOro MaTepuasia 2
Xumusi B 6biTy | 1 | Boza. KauecTBo Bozibl. Moroliue 1 uncTsiiye cpezicTsa. [IpaBuia 6e30macHoi paboThl €O

cpeAcTBaMU OBITOBOW XUMUH.
Pa3zaen 9. buonorusa 45
Tema 9.1. Cojiep)kaHde yue0HOro MmaTepuasia 2
buonorusa — 1 | ’)KuBast mpupo/ia Kak 00BeKT u3yueHusi 6Moorur. MeTo/bl KCC/IeI0BaHMS )KUBOM TTPUPO/IBI B
COBOKYITHOCTb Ouosoruy.
HayK 0 )XKUBOU 2 | OnpepeneHue >KM3HU (C pYB/AeYeHMeM MaTeprara U3 pasziesioB (PU3UKU U XMMHUH). Y DPOBHU
TIpupoze. OpraHu3aLy >KU3HHU.
Tema 9.2. Cojiep)kaHue yue0HOro Marepuasa 3
Krnetka 1 | Uctopusi u3yueHusi KneTKd. OCHOBHbIe TOJIO’KEHHs K/JIETOUHOM Teopud. KineTka — CTPYKTYpHO-

(GyHKIMOHabHAs (371eMeHTapHast) euHULIA )KU3HU. CTpoeHue KIeTKHU.

ITpokaproTbl M 3yKapuOTbl — HU3IIME M BbICIIME KJIeTOUHble OpraHu3Mbl. OCHOBHBIE CTPYKTYpHbIe

KOMIIOHEeHTHI K/IeTKH 3yKaproT. KyietouyHoe siipo. @yHKLMSA spa: XpaHeHNe, BOCIIPOU3Be/ileHre U Mepejiaya
Hac/le/ICTBeHHON WH(OpMaLMy, peryysiusi XUMHAYeCcKOl akTMBHOCTU KieTKu. CTpykTypa U (yHKLUU
XPOMOCOM. AyTOCOMBI ¥ IOJIOBbIe XPOMOCOMBL.




2 | buosnornueckoe 3HaueHWe XUMUYECKUX 3/IeMeHTOB. Heopranvueckue BelliecTBa B COCTaBe
K/ieTKd. Ponb BOAbl KakK pacTBOpWTENs M OCHOBHOTO KOMIIOHEHTa BHYTPeHHeH cCpe/ibl OpraHU3MOB.
YrneBozbl ¥ MANTHABI B KieTKe. CTpyKTypa U Ouosoruueckue GyHKIMA Oe/TKOB.
CTpoeHHe HYK/JIeOTHOB U CTPYKTypa nojuHyKaeoTuiHbixX Heneit [JJTHK u PHK, AT®.

3 | Bupychl u bakteprodaru. HeknetouHoe cTpoeHue, )KU3HEHHBIHM LUK/ U €r0 3aBUCUMOCTD OT

KJIETOUHBIX ()OPM »KU3HHU. BUpychl — B030yquTe nH(MEKIMOHHBIX 3a00/ieBaHUI; TTOHATHE 00
OHKOBMpYcax. Bupyc ummyHozeduiiira yesoeka (BUY). Ipodunaktrka BUY-uHbekIumn.

IIpakTHyeckue 3aHATHUA

1

2

[TpakTnueckast pabora Ne 9 HabsroeHre KIeTOK pacTeHWM M >KMUBOTHBIX I10J] MUKPOCKOIIOM Ha T'OTOBBIX
MUKpOTIperapaTax U Ux OnucaHue.
ITpakTrueckast pabora Ne 10 CpaBHeHHe CTPOEHHUs KJIeTOK PaCTeHUM W JKUBOTHBIX.

CamocroaTenbHas pa60Ta OﬁyanOIlll/lXCﬂ

1

CocraBneHre cxeMbl « XUMHUYECKHH cocTaB KieTkn»; CocTtaBnenue Tabmuipl «OcobenHoctu JHK 1 PHK»;
CocraBnenue 6510k cxembl «PoTocrHTe3»; IToAroToBKa Npe3eHTaL|H 10 TeMe «OpraHoWbI KJIeTKI».

Tema 9.3.
Opranusm

Copep:kaHue yueOHOro MaTepuasia

1

Opranusm — eiHoe 1ieyioe. MHoroo6pasue opranu3MoB. O6MeH BeIieCTBOM U 3Hepruei ¢
OKPY>KaIoIllel cpe/ol Kak Heo0X0JUMOe YC/IOBHE CYITIeCTBOBAHHS JKUBBIX CUCTEM.

CriocobHOCTb K CaMOBOCIIPOM3Be/IeHUI0 — OJJHAa M3 OCHOBHBIX 0COOEHHOCTEH >KUBBIX
OopraHu3MoB. [leneHue K1eTKA — OCHOBA POCTa, PAa3BUTHS U Pa3MHOKEHHsI OPraHU3MOB.
Becrionioe pasmMHo)xeHue. [1o/10BoM TIpoLjecc U 10JiI0Boe pa3MHOKeHre. Oniol0TBOpeHue, ero
Ouosiornueckoe 3HaueHue. [ToHsTHE 00 MHAUBUYa/TbHOM (OHTOT€He3), SMOPHOHATLHOM
(3MbOpuoreHe3) U MOCTIMOpPHUOHATBHOM pa3BUTUU. MIHAWBUAYa/IbHOE Pa3BUTHE UeioBeKa U ero
BO3MOJKHbIE HapYLIEHUSI.

OO0r1myie ripefcTaBIeHUs O HAC/eJCTBEHHOCTH M M3MEHUMBOCTH. ['eHeTHUYeCKas TEpMUHOJIOTHS U
CMMBOJIMKA. 3aKOHOMEPHOCTH Hac/eloBaHus. HacyezioBaHre IpU3HAKOB y yesioBeka. I1o10BbIe
xpoMocoMmel. CriersieHHOe C TI0/I0M HacjiefjoBaHue. HacnencrBeHHble 60/1e3HM YeoBeKa, UX
MIPUYMHBI U TIpoduiakTHKa. CoBpeMeHHble Npe/iCTaBIeHuUs O TeHe U FreHOMe.

4

['eHeTMUecKue 3aKOHOMEePHOCTH u3MeHuUnBOCTH. Knaccudukauys gpopm usmeHurnBocTy. BrivsiHue
MyTareHOB Ha OpPraHu3M YesIoBeKa.

IIpakTHUecKue 3aHATHS

1
2

[Mpaktuueckasi pabora Ne 11 PelrieHre 3/ieMeHTapHBIX reHeTUUeCKUX 3a/iay.
[Mpaktryeckas pabora Ne 12 AHaiv3 U OljeHKa 3THUYECKUX aCTieKTOB
pa3BUTHsL HEKOTOPBIX MCC/Ie/JOBaHKHN B OMOTEXHOJIOTHH.

CamMocTosTe/IbHasA padoTa 00yyaromuxcs

1 | 3aroyiHeHHe cpaBHUATEMbHON Tabmmibl «CTasnuy Mero3ax»; [ToaroroBka rpe3eHTalyu «Crioco0bl




Pa3MHOXKEHUSI OPraHu3MoB»; CocTaBleHHe CXeM MOHOTUOPHHOTO W UTHOPUIHOTO CKPELUBaHMS;
3aroyiHeHHe TabauIbl « BUIbl TeHOTUITHYECKOW W3MEHUHUBOCTH».

Tema 9.4 Cojep>kaHue yueOHOro MaTepuasa
Bun 1 OBOJIOLIMOHHAS TEOPUsI U ee POJib B (JOPMUPOBAHUM COBPEMEHHOW eCTeCTBeHHO-HAaYYHOW KapTHHBI
mupa. Bug, ero kpurepuu. IlTonmyssuys Kak CTPYKTypHas eAUHMLIA BUZJA U 3BOrOLMU. CUHTeTUYecKas
Teopusi 3Bositounu (CTI). [IBMKylue Cusibl 3BOJIIOLMU B cooTBeTcTBUM ¢ CTO.
2 Pesynbrathbl 3BostoLuM. CoxpaHeHWe MHOroo0Opasusi BHIOB KaK OCHOBA YCTOMUWBOTO
pazButusi 6uocdepsl. [IpyunHBI BEIMHpaHHs BUZOB. brosornyeckuii mporpecc U OUOIOTHUECKUI
perpecc.
3 ['urnoTesbl NPOUCXOXKAEHUST KU3HU. Y CJI0)KHeHHe >XUMBBIX OpPraHW3MOB Ha 3emiie B IIpoLiecce
3BOJIFOLUY.
IIpakTH4YeckKHe 3aHATUA
4 | Tlpaktnueckast pabota Ne 13 AHTpoIioreHe3 U ero 3aKOHOMEPHOCTH.
5 | Tlpaktuueckasi paborta Ne 14 Jloka3aTe/sibCTBa pO/ICTBA Ue/IOBEKA C MJIEKOIMUTAIOIIUMU >KUBOTHBIMH.
6 | IIpaktuueckast pabora Ne 15 Dkosioruueckre (hakTopbl aHTpOIIOreHe3a: YCJ/IO)KHeHHe oMY/ ISILMOHHON
CTPYKTYPhbI BU/la, U3TOTOBJ/IEHME OpPYWi TPYyJa, Iepexo/, OT PacTUTE/bHOI0 K CMeIIaHHOMY THITy NTUTaHUs,
WCII0/Ib30BaHKe OTHS.
7 | Ilpaktuueckasi pabora Ne 16 TTosiB/ieHMe MBIC/TUTETILHOM /IeSITe/TbHOCTH U YIeHOpa3/elbHOW peyu.
8 | Ilpaktrueckasi pabora Ne 17 TTpoucxoskeHre ue0BeYeCKUX pac.
IIpakTH4YeckKHe 3aHATUA
1 | IIpaktuueckasi pabora Ne 18 Omnmcanue ocobeii Buzia 1o MOph0/I0rMuecKoMy KpUTEPHIO.
2 | TIpaktuueckas paborta Ne 19 Omnucanue ocobeit BUja o MopdhosornueckoMy KpUTEPHIO
3 | TIpakruueckasi pabora Ne 20 AHanM3 1 OLleHKa pa3/IMUHbIX TUIIOTEe3 TIPOMCXOXKAEHHS YKU3HH.
4 | TIpaktuyeckasi pabora Ne 21 AHanmM3 U OIleHKa pa3/IMYHbIX THIIOTe3 TIPOUCXOKAEHHS UesioBekKa.
CaMocTosTe/IbHasA padoTa 00yUaromuxcs
1 | 3anonHeHue Tabnuipl Kpurepuu BUja
2 | Cocras/ieHve cxembl Harpas/ieHurs 3BOTFOLIMA
Tema 9.5 Cojiep)kaHude yue0HOro MaTepuasia
OKOCUCTEMbI 1 [TpeaMeT U 3a/jauu SKOJIOTHU: yueHHe 00 3K0IOrnueckux akropax, yueHue o Coo0I[ecTBaX OPraHUu3MOB,
yueHHe 0 6uocdepe. Jkomoruueckre GakTopbl, 0COOEHHOCTH UX BO3/IeHCTBUSL. JKOTOTHYeCKast
XapaKTepUCTUKa BHUJA.
2 | Ilonstue 06 sxonoruveckux cucremax. Llenu nutanus, Tpodrueckre ypoBHU. broreoreHo3 Kak
9KOCHCTeMa.
3 | TpaHcdopmalysi ecTeCTBEHHBIX 3KOJIOTHYeCKHUX cucTeM. OcoOeHHOCTH arpo3KOCHUCTeM (arporjeHO30B).

HpaKTl/l'-[ECKI/IE 3dHATHA
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[MpakTueckas pabota Ne 22 CocraByieHHe CXeM Tepe/iau BelecTB U SHePruu
[TpakTrueckast pabota Ne 23 CocTaByieHre CXeM ITUTaHHS
[MpakTueckas pabota Ne 24 CocraByieHHe CXeM Tepe/iaud BelecTB U SHePTUM U CXeM NTUTaHuUs
[TpakTrueckast pabota Ne 25 CpaBHHUTe/IbHAsI XapaKTePUCTHUKA MPUPOAHBIX SKOCHCTEM
[MpakTueckasi pabora Ne 26 CpaBHUTe/IbHAsSI XapaKTePUCTHKA arpOKOCHUCTEM CBOel MeCTHOCTH.
[TpakTnueckass pabora Ne 27 CpaBHHUTe/NbHasi XapaKTePHUCTHKA arpo3KOCHCTeM CBOel MeCTHOCTU H
9KOCUCTEM
[TpakTrueckast pabota Ne 28 PellieHre 5K0IOTMUECKHX 3a/iau.
[MpakTtuueckass pabota Ne 29 AHamu3 M OIeHKA TIOCTEACTBUM COOCTBEHHOH /leITeIbHOCTH B
OKpy>Katolllel cpefe

[Mpaktrueckass pabora Ne 30 CpaBHUTeNbHasi XapaKTePUCTHKA arpo3KOCHCTeM CBOeH MeCTHOCTH
1/100a/IbHBIX 9KOJIOTHYeCKUX MPOOIeM U MyTel MX pelleHusl.

Bcero:

140 uac.




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

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

[Tporpamma nipeiMeTa peanu3yeTcs B yueOHOM KabuHeTe «EcTecTBO3HaHUE».
O6opyaoBaHue KabuHeTa:

O0OopypoBaHue yueGHOro KaOuHeTa:

1. KomrbroTep, NpUHTEp.

2. Cepus Tadumuy

* (CTpoeHue KUBOTHOM KIeTKH

* CTpoeHue KUBOTHOM U paCTUTeTbHOU K/IeTKH (T10 JJaHHBIM 1JBETHOTO MHUKPOCKOTIA)

* bBuocunTe3 bOenka

* Crpoenuve IHK

* @orocuHTe3

* Muro3

* Crtpoenue u QyHKIUM OETKOB

* Tumnbl pa3MHOKeHUsI OPraHKU3MOB

* TlopTpeTsl yueHbIX

* MoHorubpHgHOEe CKpeIrBaHUe

* JIurubpuaHOe CKpeIuBaHue

* PaboTbl MuuypuHa o ruOpun3auu

* XpOMOCOMHOE oTipejie/ieHue ToJia

e T'eHeTHMUECKUM KOJ|

» [leticTBre (haKTOPOB Cpe/bl Ha )KUBbIE OPTaHU3MBbI

* Pa3BuTHe XU3HU Ha 3emiie

* YesoBeueckue pacsl

* Meiio3

* 3apogpllieBoe pa3BUTHE OpraHU3Ma

e Pa3BuTHe MOJIOBLIX KIE€TOK

. CTtpoeHue aToMa

o Mojeny aTOMOB HEKOTOPBIX 37IeMEeHTOB

. Kpucranisl

o XuMUuecKast CBSI3b

. BaneHTHOCTB

. Tabmuija «ITeproanyeckasl CHCTEMa XUMHUECKHUX 37ieMeHToB .M. MeHeneeBa»
. Tabmuija «PacTBOPUMOCTD COMel, KUC/IOT U OCHOBAaHUM B BOJE»

d Ta6111/1ua «CooTHoLLIeHHe MeXy TUIlaMH XUMHUeCKOH CBs13U. KoBajleHTHAsT CBSI3b»



o Tabmmua «IlepepaboTka HedTH. IIpOM3BOCTBO CEPHOM KHUC/IOTHI»

. Tabmuija «MOHHAs CBSI3b MPOM3BO/ICTBO AMMHAKa»

. Tabmurja «MexXx/yHapo/iHasi CUCTeMa»

. Tabmuija «OKpacka UHAWKATOPA B PAa3/IMUHBIX Cpeiax»
. Tabnma «Buibl XMMUUECKOH CBSI3H»

. [TopTpeTsl XUMUKOB

3.2. UadopmanmonHoe obecrieueHue 00yueHUst

Cnmcok HH(POPMAILMOHHBIX HCTOYHUKOB /TSI 00yYarOIIMXCS

OcHOBHbIE HCTOYHUKH

1. I'ycetixanoB, M.K. EcrecTBo3Hanue: yue6HUK u nipakTukyMm it CITO /M.K. I'yceiixaHOB.

- M.: uzgatensctBO FOpaiir, 2020.-442c.

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

u3garenbctBo FOpatit, 2020.-462¢

3. Ceupugos, B.B. EcrectBo3HaHMe: yueOHOoe rocobue asisi CIIO/B.B. Ceupumos, N.1.
Ceupuposa.-M.: n3parenscrso FOpawut, 2019.-358c.

JlonosHUTeIbHbIE HCTOUHUKH

1. Bamenckuii, C.U. EcrectBo3HaHue: yuebHUK u nipakTukyMm nys CITIO / C.M. BameHckuii.- M.:
n3garenscTso HOpaiir, 2019.-367c.

2. Bensies, [. K., Opmvimi, I'"M. Buonorust . 10 knacc: yueOHUK zyisi 0011eo0pa3oBaTebHBIX
opranu3aiuii: 6a3oBeiii ypoBens/ [I. K. BensieB, 'M. [Owimmmy, JI.H. Ky3HerjoBa u ap.— M.:
ITpocBeienue, 2019. — 224 c.

3. Bensies, [I. K., v, I'"M. Buonorus . 11 knacc: yuebHUK 7151 001jeo06pa3oBaTebHBIX
opraHu3aimii: 6a3oBbiii ypoBens/ [I. K. BensieB, I1.M. bopogun, I'.M. deiMimmrn u ap.— M.:
[Tpocsemenue, 2020. — 224 c.

Cnucoxk nH(pOpMaMOHHBIX HCTOUHHKOB /1A MpenojaBaTeis

OcHOBHbIE HCTOUHHUKH

1. Crenbhuk, O.H. EcrecTBo3Hanue: yue6Hoe nocobue asisi CI1O/ O.H. CtenbHUK.- M.: U37aTenbCTBO
FOparit, 2020.-223c.
2. CmupoHoB, M.C. EcrectBo3HaHue: yueOHUK 1 ipakTUKyM A1t CI1O/ M.C. Cmuponos, T.M.

CmupoHoBa, M.B. HekstozioB.- M.: uspatensctBo FOpaiit, 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 3aiuTa rnpeseHTaLuit

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

JleaTe/IbHOCTHY,
pa3nmuuath  ¢GakThl U
OL|eHKH, CpaBHMBAThH

OLleHOYHbIE BbBIBO/IbI,

® 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-
HayuHble
5KCIIePUMEHTHI.

[ToAroToBKa coo01eHH

ITuceMeHHbIH oTueT 10
TIpaKTHUeCcKo# pabore




BUJIeTh WX CB3b C
KPUTEPUSMU OLIEHOK |
CBSI3b  KpUTEpHeB  C
orpe/ieNieHHOU
CUCTEMOU LIeHHOCTEM.

3HaTh:

- Haubojiee BaKHbIE
OTKPBITUS U JIOCTIDKEHHUSI B
00/1acT  eCcTeCTBO3HAHUA,
TIOB/TUSIBILIMX HA 3BOJIIOIHIO
Tipe/iCTaB/IeHU O TpUpo/jie,
Ha pa3BUTHE TEXHUKH W
TeXHOJIOTUIL;

- Haubosee
3aKOHBI B
eCTeCTBO3HaHUS;

Ba’KHbIe
obmacTtu

- TIOHATUNHBIN
ammapart eCTeCTBeHHBIX
HayK.

®  AHa/iM3UpOBaTh
nokymeHntel CMU,
OTpa’karolye
Ba)KHbIe OTKDBITHS
U [IOCTWKEHUsI B
obnactu
eCTeCTBO3HaHMUS;

e (CocCTaB/sITh
obobiraroriye
TaOJIUI[bI, CXEMBl,
OTpa’karoliye
B3aMMOCBSI3b
3aKOHOB
€CTeCTBO3HAHUA U
pa3BUTHE TEXHUKU
Y TeXHOJIOTHI

® Beigensrsb
OCHOBHbIe TIOHSATHS
€CTeCTBEHHBIX
HayK U
OTlepupoBaTh UMH
ans o0bsICHeHuUs
€CTeCTBEHHO-
Hay4HbIX (haKTOB.

C/i0BapHbIM JUKTaHT

KonTponbHast paboTa

YcTHbIN ompoc

4.2. ®opMbl M MeTOAbI KOHTPO/IS U OLEHKH BBINOJTHEHHs O00yYaroIUMHCH Y4YeOHBIX

JeliCTBUM

Copepxanue 00yyeHus

q)OprI U Me€TOAbI KOHTPOJ/IA

U OLIeHKH BBINO/THeHUs 00yYarIMMHUCS YUeOHBIX AeHCTBUH

Pa3znen MexaHuKa

npakTuyeckue 3aHatus Ne 1

Pazgen OCHOBBI
MOJIEKY/IIpHOM (DU3UKHU U

TIPOBepKa pe3y/IbTaTOB BBITTOJTHEHHUS] CAMOCTOSITE/TbHON paboTh

O6y‘{aIOU.]I/IXCH 1o TeMe <<BBIpaH_[I/IBaHI/Ie KPHUCTA/IJIOB B JOMAIIlIHHUX

BOJIHBI

TePMOAUHAMUKU YC/IOBUSAX»

Paszpen OCHOBBI | pakTUUeckue 3aHaTust Ne 2
3JICKTPOAUHAMUKU

Paznen Konebanuss u | NpakTuueckue 3aHATHSA Ne 3

npakTruyeckue 3aHaTus Ne 4
npakTrueckue 3aHATUst No 5




Pa3pen OO6uias u
HeopraHuJeckas
XUMUST

rpakTruJeckre 3aHATUs Ne 6

MpaKkTuJeckre 3aHATUs Ne 7

npakTuyeckue 3aHaTusi Ne §

MpOBepKa pPe3y/bTaTOB  BBIMOJHEHUS  CAaMOCTOSITeTbHOH — pabOoThI
obyuatorruxcst o teme: «CocTaBjieHMe XUMHUYeCKuX (opmys 1o
BaJ/IEHTHOCTH 3J/IEMEHTOBY, «BbInosiHeHre yrpa)KHeHWW Ha
XapakTepUCTUKy XWUMHYECKUX 3JIeMeHTOB», «(CocTaB/ieHue
MOJIEKYJIIPHBIX M MOHHBIX ypaBHeHWM peakijuii», «CocTaBjieHue
ypaBHEHUN OKUCJ/TUTE/TbHO-BOCCTAHOBUTE/IbHBIX peakLyii»,
«CocTaB/ieHHe XapaKTepUCTHUKU MeTa/l/la KaK XUMHUYECKOro
3JIeMeHTa»

Pa3gen Opranuueckas
XUMUS

IMMPpOBEPKA pe3yJ/IbTATOB BLITIOJTHEHUA CaMOCTOSTe/ILHOU pa6OTbI

obyuaroiyxcs 1o Teme: « BBITIO/IHEHUe yIIpa)KHEHUM Ha

M30MepHI0 U HOMEHK/IaTypy ajlKaHOB U ajJKeHOB. PellleHue 3ajau

Ha

Hax0’K/leHre MOJIeKy/IsIpHOM (hOpMYJIbI BellleCTBa»,
«CoctaBsieHre 00001IarOITel TabIUILIbI: «YTIEBOAOPOAbI
anudaTtrueckoro psiga». CoobujeHus «IIpumeHeHue
He(TernpoayKTOB».
[ToaroroBUThH cool1eHne «IIpumenenue KayuyKa»,
«CocTaBjieHre KOHCIIeKTa TPUMEHeHUs] YKCYCHOW KHCJIOThI»,
3anonHeHre Tabsunpbl: «CpaBHeHHEe CBOMCTB HeOpraHUuecKuX
KACJIOT U aMUHOKUC/IOT», CocTaBUTh Tabmuiy «MuHepabHbIe
BellleCTBa B MPOJYKTax MUTAHUSI».

Pasnen buosorus

npaktrueckye 3aHaTus Ne 9-30

TIPOBEpKA Pe3y/IbTaTOB BBIMOJHEHUS] CAMOCTOSATETLHON pabOThI
obyuarorruxcst o Teme: CocTaBieHHe CxeMbl «XUMHUUYECKUI COCTaB
K1eTku»; Cocraenerue Tabmuibl «Ocobernnoctd [THK 1 PHK»;
CocraBnenue 610Kk cxeMbl «PoTocHHTE3»; [ToAroTOBKA
rpe3eHTalyy 1o TeMe «OpraHoOU/bI KJIeTKW», 3aroHeHue
cpaBHUTeBHOM Tabsuiel «CTaauu Metio3a»; [ToAroToBka
nipe3eHTaru «Crioco0bl pa3MHOXKEHHsI OPTaHU3MOBY;
CocTapyieHre cXeM MOHOTHOPHIHOTO ¥ AUTUOPUIHOTO
CKpeLI1MBaHus;

3arioyiHeHHe TabMIbl «BUIbl TeHOTUITHYECKOW U3MEHUHNBOCTHY,
3anonHeHue Tabmumipl «Kputepun Buza», CocTaBleHHE CXEMbl
«HaripaB/ieHus1 3BOJTFOLIUI»

Pa3paboTumk(u) /H.IO. Torine
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