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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 00pa3oBaHust MHayku Poccuiickoii @eneparuu ot 17 mapra 2015 rozma 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

CTeLabHOCTH:
Ko [Tpodunb noayyaemMoro
A OO6pa3oBarebHasi IporpaMMa obpa3zoBaHusl
['ymaHUTapHBIN
44.02.01 | JomkonbHOe o6pa3oBaHue y P

1.2 Mecro yueGHOro npegMera B CTIPYKType 00pa3oBaTe/IbHON IIPOrpaMMbI
Yuebnsiit npegmer OYIB. 07 EctectBo3Hanue otHOCHUTCS K OYII — obupiM yueOHBIM MpegMeTam
00111e00pa30BaTeNILHOTO I[MK/IAa OCHOBHBIX TPO(eCCHOHANBHBIX 00pa30BaTe/IbHBIX TPOrpamMM
MOATOTOBKU crieliuanucToB cpegHero 3BeHa 'BITOY «Tpoulkuii nefaroruyecKruid KoJiiemk» Io

Criel[ManbHOCTH, YKa3aHHOM B pa3ziesie 1.1. HacTosiIel MporpaMmal.

YuebHbIH rpegMer OYIb. 07 EcrecTBO3HaHKE ABJIIETCS IpeMeToOM
00111e00pa30BaTeNILHOTO I[MK/Ia OCHOBHBIX TPO(eCCHOHANBHBIX 00pa30BaTe/IbHBIX TPOrpamMM
TIOATOTOBKM  CIELIMa/IMCTOB  CPeJHEr0 3BeHa COOTBETCTBYIOIIMX TMPOQUIed M0Iy4aeMoro
oOpa3oBaHus, OTPaKEHHbIX B OTHOLIIEHUH 00pa3oBaTe/ibHbIX MPOrpamMm B paszesie 1.1. HacTosiel
nporpamMMbl.  YueOHbIM TMpegMeT OTHOCUTCA K 00s3aTesibHOM — TpeAMETHOM  00/1acTH:
EcrecTBeHHOHayuHble JUCLIUTTMHBL
1.3 Ilesu u 3a/jaum y4eOHOro NMpeAMeTa — TPeOOBaHUsA K pe3y/IbTaTaM O0CBOeHHs MpeMeTa
[TporpamMma oOijeobpa3oBatesisHoro  yuebHoro mnpeamera OY/B. 07 EcrecTBo3HaHHe
pa3pabortaHa Ha ocHoBe TpeboBaHuii PI'OC cpegHero obiero obpa3oBaHus, MPeIbIBIIEMBIX K

CTPYKType, CO/Iep)KaHWI0 U pe3yjbTaTaM OCBoeHUs yueOHoro mipeagmera OYIB. 07



EcTtecTBo3HaHue 110 crielfuanibHOCTH: 44.02.01 [lomko/ibHOe 0Opa3oBaHue.
Copgepykanue riporpammbl OY/Ib. 07 EcTecTBO3HaHWe HampaB/ieHO Ha AOCTWXKEHUE C/IeAYIOILUX
esie:
* OCBOEHHWE 3HaHUMM O COBPEMEHHOM eCTeCTBeHHO-HayuHOM KapTMHe MHpa U MeTojax
€CTeCTBEHHbIX HAyK; 3HAaKOMCTBO C Haubojee BaXXHbBIMU MIESIMU U JTOCTH)KEHUSIMH
eCTeCTBO3HaHUs1, OKa3aBLIMMU OTpejie/isitolliee B/IMSIHUE Ha pa3BUTHE TEXHUKU U TEXHOJIOTUM;
*OBJ/Ia/IeHe YMEHHUSIMU TIPUMEHSITh TI0JTyYeHHbIe 3HaHUS /1J1s1 OObsICHEHUS SIBJIEHUM OKPY>KalOL[ero
MHpa, BOCMpUATHS HH(MOPMALIMM eCTeCTBeHHO-HayuHOTO U TNpodeCcCUoHaIbHO 3HAUMMOTO
COJIeP’KaHusl; pa3BUTHE WHTE//IeKTYalbHbIX, TBOPUYECKMX CIOCOOHOCTEH U KPUTUUECKOTO
MBILLIJIEHUS] B XOJle TIPOBeJieHUs] MPOCTEeMIINX WCCAel0BaHUM, aHaau3a SIBJIEHUM, BOCIIPUATHS U
VHTepIipeTaliy ecTeCTBeHHO-HayuyHOU H(MOpMaLWy;
*BOCTIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUSI 3aKOHHOW TIPUPOZBI M UCTIOb30BaHUS
JIOCTVD>KEHUM eCTeCTBeHHBIX HayK [I/Is1 Pa3BUTHS LIMBU/IU3al[MH Y TIOBBILLIEHNs] KaueCTBa XKU3HU;
*[IpUMEHeHHe eCTeCTBEeHHO-Hay4YHbIX 3HaHWW B  MPO(eCcCUOHANbHOM  JesTeIbHOCTU U
MOBCEJHEBHOM >KU3HU [yis  obecrieueHusi 0e30TMaCHOCTU JKU3HE/IeATeJIbHOCTH; TPaMOTHOTO
WCI0/Ib30BaHUsI COBPEMEHHBIX TEXHOJIOTMM; OXPaHbl 340POBbS1, OKPY Karollleld Cpefibl.

OcBoenue cogepxanusi yuebHoit auctmrmuimabl OY B, 07 EcrecTBo3HaHuWe obecrneurBaer
JOCTH)KEHHE CTY/IeHTAMH CJIeVIOLIUX Pe3y/IbTaToB:
** ITUMHOCMHDIX:
- YCTOﬁQHBBIﬁ HWHTEpeC K UCTOPUHU U NOCTUXKEHUAM B 00/1aCTH ecTeCTBeHHBIX HayK, UyBCTBO ropAoCTH 3a
POCCHICKIE eCTeCTBEHHbIE HayKH;
- FOTOBHOCTL K TIPOAO/IKEHHHO O6p830BaHI/Iﬂ, ITOBBIIIIEHUIO KBa]'II/ICl)I/IKaL[I/II/I B H36paHHOI>’I
npodeccHoHaNLHOM /1eTeTbHOCTU C UCTI0Mb30BaHUEM 3HAHUU B 00/1aCTH eCTeCTBEHHBIX HAYK;
- OGT:EKTI/IBHOE OCO3HaHHWe 3HAaUYMMOCTHU KOMHETGHL[I/IFI B O6JI<':1CTI/I €CTeCTBEHHbIX HayK [Jid 4UejlIOBeKa U
O6H_[ECTBEI, YMeHHE HCII0/Ib30BaTh TE€XHOJ/IOTUYECKHE AOCTHIXKEHHUS B obsactu (bI/IBI/IKI/I, XUMHH, Guosioruu
[UIl TIOBBIIEHWS COOCTBEHHOTO WHTE/IEKTYaJlbHOTO pa3BUTHS B BbIOpaHHOW Tpo¢ecCHOHATbHON
AeATe/IbHOCTH;
—— yMeHHWe TIpOAHA/IM3UPOBATh TEXHOTEHHBIE TTOCTAEeCTBUA JJI OKpY»)Karoileld cpefbl, ObITOBOH W
l'[pOPBBO,E[CTBEHHOﬁ AedaTe/IbHOCTH UejIoOBeKa,
—— TOTOBHOCTHL CaMOCTOATEeJIbHO AO6LIB&T]> HOBBIE 171 cebs €CTeCTBEHHO-Hay4UHbl€ 3HaHUA C
HCII0/Ib30BaHUEM /IJIs1 3TOTO [JOCTYIHBIX HCTOUYHHUKOB MH(OPMALHK;
—— YyMeHUe VIMpaBisSTh CBOEH TI03HaBaTeNbHOM [1eATeNbHOCTbIO, TIPOBOAUTH CaMOOLIEHKY YPOBHS
COOGCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BHUTHSI;
—— yYMe€HHe BbICTDAMBATH KOHCTPYKTHBHbLIE€ B3dMMOOTHOILIEHKWA B KOMaH/Je I10 PEeIIeHHIO O6H_[I/IX 3aa4 B

00/1aCTH eCTeCTBO3HAHUS;



*s MemanpeomemHbiX:

—— OBJIaZiecHHe YMEHUSIMU U HaBbIKAMH pa3/MUHbIX BU/IOB MO3HABATEILHOM [eSATeNbHOCTH /I U3yUYeHHsI
Pa3HbIX CTOPOH OKPY’KAOI[ero eCTeCTBEHHOT0 MUPa;

—— TpUMeHeHHe OCHOBHBIX METO/IOB TMO3HaHWsS (HaOJIIOAEHHs, HAyYHOrO 3KCIIepUMEeHTa) /ISl U3yueHus
Pa3IMYHBIX CTOPOH €CTeCTBEHHO-HAYYHOW KAapTUHBI MHUPA, C KOTOPHIMM BO3HUKaeT HeoOXOAWMOCThb
CTaJIKUBATLCS B TIPOeCCUOHA/TLHOU cdepe;

—— yMeHHWe OIpeJeNsATh LI U 3a/laud /JesITeJIbHOCTH, BbIOMpATh CpeACTBa il MX [JOCTWKEHWs Ha
TIPaKTHKe;

—— yMeHHe HCIO0/Ib30BaTh Pa3/IMYHbIe UCTOYHUKH [Ijisl TIOJyYeHUs] eCTeCTBeHHO-HayUYHOH MH(pOPMaLu U
OLIEHMBATh ee JI0CTOBEPHOCTD /IS IOCTHXKEHMS TIOCTAB/IEHHBIX 1ieiel U 3a71ay;

** npedMemHbIX:

—— copMHUPOBAaHHOCTH TIPE/ICTAB/IEHUM O I1eJIOCTHOW COBPEMEHHOU eCTeCTBeHHO-HayUHOW KapTHHe MUDa,
nMpupoJie Kak elWHOM IL[eJIOCTHOW CHCTeMe, B3aUMOCBSI3M Ue/iOBeKa, TIPUPOJBl M  OOIIecTBa,
MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceeneHHOM;

—— BJaJieHWe 3HAHWAMU O Haubosiee BaKHBIX OTKPBITHSX W JOCTHXKEHHUSX B 00/IaCTU eCTeCTBO3HAHWS,
TIOBJTUSIBILIMX HA IBOJTIOLIMIO TIPE/ICTAB/IEHUI O TIDUPO/ie, Ha PA3BUTHE TEXHUKH U TEXHOJIOTHH;

—— c(hOpMHUPOBAHHOCTb YMEHHS TIPUMEHSITh €CTECTBEHHO-HAayUHbIe 3HAHUS /11 00BSCHEHUS] OKPY’KarOII[UX
SB/IEHUHM, COXpAaHEHWs 3/0pOBbsl, oObOecrieueHuss 0e30MACHOCTH >KU3HEJESTEeIbHOCTH, OepeXXHOro
OTHOIIIEHUS] K TIPUPO/ie, PAI[OHAIBHOTO TIPUPO/IONOJBL30BAHMS, @ TAK)XKe BBITIONIHEHHS POJIM TPAMOTHOTO
MOTpeOUTeIs;

—— c)OpPMHUPOBAHHOCTh TPE/ICTAB/IEHUM 0 HAYYHOM METO/ie TO3HAHUS TIPUPOJLI U CPeJCTBAaX W3yueHUs
Meramupa, MakpoMupa U MUKPOMHpA; BiajZieHue TIpHeMaMi eCTeCTBeHHO-HayYHbIX HaOmo/IeHnH, OTTbITOB,
WCCIIe/IOBAHUH 1 OL[eHKH JIOCTOBEPHOCTH MOTYUeHHBIX Pe3y/IbTaToB;

—— BJIa/IeHHe TTOHSITUIHHBIM arapaToM eCTeCTBeHHbBIX HayK, TIO3BOJISFOIIMM MT03HaBaTh MUD, YYaCTBOBATh B
IUCKYCCHSIX TIO eCTeCTBeHHO-HayUHBIM BOIIPOCAM, MCIOJB30BaTh pa3/IMuHble UCTOYHHUKH MH(OpMAaIuu st
TOATOTOBKH COOCTBEHHBIX paboT, KpUTHUECKH OTHOCUTHCS K coobieHusM CMU, cozep)Kaliyum HayuHYIO
nH(opMaIuio;

—— cOpMHPOBaHHOCTb yMEHWH TIOHMMAaThb 3HAUMMOCTh €CTeCTBEeHHO-Hay4YHOTO 3HAHUS [ KaXIOro
YyesIoBeKa He3aBUCHMO OT ero NpodecCHoHaIbHON AesTe/TbHOCTH, pa3/inuaTh (aKThl U OL|eHKH, CDaBHUBATh
OLleHOUHble BBLIBO/bI, BH/ETh WX CBSI3b C KDPHUTEPUSMH OLEHOK W CBSI3b KPUTEPUEB C OTMpeje/leHHON

CUCTeMOU LIeHHOCTe.

1.4 PexkoMeHJyeMoe KO/JIMYECTBO YacOB Ha OCBOEHHE MPHUMEPHOH NPOrpaMMbl Y4eOHOro
npeagmera OY/1b. 07 EcrecTBo3HaHMe
[lpu peamu3anyu cofiep>xaHusi obmieobpa3oBartesibHONM yueOHOro mpeamera OYIB. 07

EcrectBo3HaHue mno crenuanbHoctd 44.02.01 [omkonbHoe o6pa3oBaHHWe MaKCHMMasbHast



yueOHasi Harpy3ka oOOyuaroIuxcs cocTaBiseT — 129 uacoB, W3 HHMX ayJUTOpHas
(obsi3aTenbHast) Harpy3ka OOYYarOL[MXCsl, BK/IIOUasi TMpakTU4Yeckue 3aHsATHsS, — 93 4Yacos;

BHeay/IMTOpHasi CaMOCTOsITe/IbHasi paboTa cTyjeHToB — 36 4acoB.

2. CTPYKTYPA 1 COJEPXXAHUME YYEBHOI'O ITPEIMETA

2.1 O0bem yueOHOI JUCIUTIMHBI M BH/IbI y4e0HOH padoThI

Bup yueOHo# paboThI O6bem
JacoB
MakcumanbHas yde0Hasi Harpy3ka (Bcero) 129 u.
Oo0s3areibHasi ayUTOPHasi yueOHasi Harpy3kKa (Bcero) 93 u.
B TOM UHCIIE:
sabopaTopHbIe 3aHATHUS -
NpaKkTAYeCKUe 3aHATHUS 30 u.
KOHTPOJIbHBIE PaOOTHI -
CamocrosTensHas pabora o0yuaromerocs (Bcero) 36u.
IIpomexyTouHas arrecraijus B ¢popme suddepeHnpoBanHoro 3auéra (2 cemecrp)




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

HaumeHoBaHue Copep:kaHue yueOHOro Mmarepuasa, J1abopaTopHbie O6bem
Pa3fie/ioB M TeM | padoThl U MPaKTHYeCKHe 3aHATHSI, CAMOCTOSITe/IbHAsi padoTa 00yJariuxcs, KypcoBasi padora (IpoeKT) JacoB
1 2 3
OU3BNKA 32
Co/iep)kaHue yue0HOro MaTepuasaa 3
Tema 1. 1 | ®usuka — dyHjaMeHTanbHas HayKa o Tipupoze. EcrecTBeHHOHayuUHBIA METOZ, TTO3HAHKS, ero
BBegnenue BO3MOYKHOCTH U TPaHUIIbI TPUMEHUMOCTH.

2 ECTECTBEHHOHaqubIﬁ MEeTO/[, TT03HAaHUs, €ro0 BO3MO>XHOCTH M I'PAHULIBI IIDUMEHHNMOCTH.

3 | EquHCTBO 3aKOHOB TIPUPOJbLI M COCTaBa BelljecTBa BO BceneHHoOW. OTKpbITUS B (H3MKe —
OCHOBA MpPOrpecca B TEXHUWKE U TeXHOJIOTUU NPOU3BO/CTBA.

CamMocTosTe/IbHasA padoTa 00yuaomuxcs 1

1 | MoaroTtoButk coobijenue: «Pu3nka v TBosi OyAyIrias Mpodeccusi»; MOATOTOBUTH MTPe3eHTALIHI0
«Du3nueckue siBIeHUs»; «/IBIKeHHe MaTeprum»

Pa3aenl. MexaHuKa 6
Co/iep)kaHue yue0HOro MmaTepuasia 3
Tema 1.1. 1 | Mexanuueckoe gBwxkeHue. CucremMa otcueta. Tpaekropusi BwkeHus. [1yTe. [lepemerenue.
KunemaTtuka PaBHOMepHOe npsimosivHerHOoe ABvkKeHue. CKOpoCcTb. OTHOCHUTETBHOCTh MeXaHUUeCKOro
JBYDKEHUS.

2 | 3akoH csokeHus1 ckopocTed. Cpe[HSIT CKOPOCTb IIPU HEPAaBHOMEDHOM /[IBVW)KeHWU. MrHoBeHHas
ckopocTb. PaBHOyCKOpeHHOe IpsiMO/MHeHHOe ABiKeHHe. Y ckopeHre. CBobozHOe MajieHue TeJl.

IIpakTHUyeckKue 3aHATUSA 1
1 | ITpaktnueckoe 3ansiTve Ne 1 MccnejoBaHre 3aBUCUMOCTH CUJTbI TDEHUSI OT Beca TeJia.
Cojiep>kaHue y4eOHOr0 MaTepuasla 2
Tema 1.2. 1 | Macca u cuna. Bzaumogericteue Tes. 3aKOHbI JUHaMUKU. CUbI B IPUPO/JE.
JvHamuka 3aKOH BCEMHPHOTI'O TATOTeHUs. 3aKOHbI COXpaHeHUs1 B MexaHuKe. VIMmysnbC Tesna. 3akoH

COXpaHeHusl KMMITyJIbCa.
2 | ImniynbC Tesia. 3aKOH COXpaHEeHHWsl HMMITYJbCa.
3 | PeaktuBHOe [BWKeHue. MexaHuueckasi pabora. MougHocTh. MexaHWUecKasi SHEprusl.




Kunetnueckast sHeprusi. KuHetnueckasi sHeprus U pabota. IloTeHiuasbHasi SHEprusi B
rpPaBUTALMOHHOM T10J1e. 3aKOH COXpaHeHUsi MOJHOW MeXaHUYeCKOU SHepruu.

Pa3zaen 2.0CHOBBI

MOJIEKY/ISIPHOW (PU3UKU U TePMOITHHAMUKHU

Tema 2.1. Co/iep)kaHue yue0HOro Mmarepuasaa
ATOMHO- 1 | Maccsl v pasmepsl MoJieKyJl. TerjioBoe ABUW)KeHHe 4YacCTUL| BellleCTBa. bpOyHOBCKOe [BHXeHHe.
MOJIeKYJIIpHOe VpeanbHelii ra3. Temneparypa Kak Mepa cpefiHeli KHHETUUeCKOM SHepriy YacTHLL.
CTpOeHHe 2 | BpOyHOBCKOe [BU)XKeHUe.
BellleCcTBa. VpeanbHelii ra3. Temnepatypa Kak Mepa cpefiHell KWHETUUeCKOM SHeprvU YacTHLI.
3 | YpaBHeHuHe COCTOSIHUSL MJeanbHOro rasa. Mogenb XKUAKOCTU. IloBepXHOCTHOe HaTsKeHue U
cMauvBaHue. Kpucramuueckre ¥ aMmopgHble BellecTBa.
CamMocTosTe/IbHasA padoTa 00yuarmuxcs
1 | [JomartuHsisi n1aboparopHasi paboTa: «BreIpalljiBaHie KPUCTA/JIOB B IOMAIIHUX YCIOBUSX»
Tema 2. 2. Co/iep)kaHue yue0HOro Mmarepuasaa
Tepmogunamuka | 1 | BayTpeHHsisi sHeprus. Pabora u TersooTjaua Kak CriocoObl M3MeHeHWsl BHYTDPEHHEH SHepruu.
2 | TlepBblii 3aKOH TepMOAMHAaMHUKU. TersioBble MalllMHbI U WX IIPUMEHEHUeE.

Pa3pen 3.0CHOBBI 3/16eKTPOJMHAMUKH

Tema 3.1. Co/iep)kaHude yue0HOro Mmarepuasaa
Onekrpocratvka | 1 | B3aumogeiicTBHe 3apshDKeHHBIX Tesl. DJIeKTPUYECKMM 3apsij. 3aKOH COXpaHeHHsl 3JIeKTPUYeCKOro
3aps/a.
2 | 3akoH Ky/ioHa. DJieKTpoCcTaTH4eCcKoe I10jle, ero OCHOBHbIE XapaKTepUCTHUKU U CBSI3b MeXK/Y HUMU.
Tema 3. 2. Copep:xaHue yueOHOro MaTepuasia
[TocTosiHHBIN 1 | TlocTosiHHBIM 37eKTpUuecKri TOK. Cula TOKa, HalpsbKeHre, 3/1IeKTPUUeCKOe COTIPOTUB/IEHHE.
TOK. 2 | 3akoH Owma /15l yyacTKa 3JIeKTPUUYeCKOU LIETH.
IIpakTHUecKuHe 3aHATHUSA
1 | Tlpaktnueckas pabora Ne 2 COOpKa 3/€eKTPUUECKOM 1ieM, U3MepeHre CH/IbI TOKa U HarpsDKeHUs] Ha
ee pa3/IMuHbIX y4yacTKax.
Tema 3. 3. Cojiep>kaHue y4eOHOr0 MaTepuasla
MaruutHoe 1 | MarHuTHOe 1oJie ¥ ero OCHOBHbIE XapaKTePUCTUKU. [leliCTBHe MarHUTHOTO MOJISI HAa MPOBOAHUK C
rosie. TOKOM.
2 3akoH Awmrmepa. DJIeKTpOZABUraTe/ib. SIBJeHHe 3/IeKTPOMarHUTHOW UHYKLIAN.

Pa3pen 4.KonebaHus U BOTHBI

Tema 4.1.

| Copeprkanue yueGHOro MaTeprasia




Mexannueckue | 1 | CBobogHble Komebanus. Ilepuos, yacToTa W aMIUIMTyja KojebaHuid. I'apMOHMYecKHe

KosiebaHusi U KosiebaHusi. MexaHWueCcKrde BOJIHBI U WX BUJBIL.

BOJTHBI. 2 | 3ByKOBbIe BOJIHBI. Y/IbTPAa3BYKOBbIe BOJIHbI. YJIbTPa3BYK M €ro HCIO/b30BaHHWE B MeJUl[MHE U
TeXHUKe.

HpaKTl/l‘—IECKl/Ie 3dHATUA

1 | ITpaktrueckast pabora Ne 3 M3yueHue KonebaHM MaTeMaTHUECKOTO MasiTHAKA.

Tema 4. 2. Copep:xaHue yueOHOro MaTepuasa

OnekrpoMarHuT | 1 | CpobojHble 3/1eKTpOMarHUTHbIE KosiebaHusi. KonebaTembHBIN KOHTYP.

HbIe Koyie0aHus 2 | DneKTpoOMarHWTHOe T0Jie. SJIeKTPOMarHUuTHbIe BOTHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJTH.

U BOJIHBL. 3 | Pa3BuTue mpejcTaB/ieHHMH O TPHUPOJie CBeTa.
CaeTOBbIE
BOJIHBL. 4 | 3aKOHBI OTpakKeHUsl U IpejioM/eHus cBeTa. JIMH3bL

@opMya TOHKOHU JIUH3BI.

HpaKTl/II—IECKl/Ie 3dHATUA

1 | TIpaktuueckasi pabora Ne 4 V3yuenne uHTepdepeHIN U AU(PAKLUH CBETa.
[TpakTnueckast pabota Ne 5 M3yueHne natepdepeHIur U JUdpPaKI[UU CBeTa.

Pa3gen 5.9/1eMeHThl KBAHTOBOMW (DU3UKU

Tema 5.1. Cojep>xaHue yueOHOro MaTepuasia
OJIeMEHTBI 1 | KBaHToBbIe cBoMcTBa cBeTa. KBaHTOBas ruroTesa [lnanka. @otosnekTpuueckuii 3¢ dekT.
KBaHTOBOM ®dusuka atoma. Mojienu ctpoeHust atoma. OnbIT Pesepdopza. @usrka aTOMHOTO siipa U
()5 EIZ197 3/ieMeHTapHbIX 4Yactul. CocTaB v CTPOEHUe aTOMHOTIO si/pa.

2 | PagmoakTMBHOCTb. Pa/ioakTHBHBIE U3/TyUeHUs] M X BO3/EUCTBUE HA )KUBbIE OPraHU3MBbI.

Pa3pen 6. BcereHHas U ee 3BOJIIOIUA

Tema 6.1. Cojep>xaHue yueOHOro MaTepuasia

Bcenennasnee |1 | CtpoeHue u pa3BuThe BcenenHoil. Mozens pacimpsitoieiicsi BeceneHHom
3BOJTFOLIUS

2 | IlpoucxoxpeHve
ConneuHol cuctembl. CoBpeMeHHas1 (hr3nuecKkasi KApTUHA MUpa.

XUMMUSI 52
Pa3fen 7.06wan n HeopraHnyeckas XuMmns 31
| Cojiep>kaHue yue0HOro MmaTepuasia 2




Tema 7.1.
BBeaenue.
OcCHOBHEIE
TIOHATUSA U
3aKOHBI XUMHUH

1 XumMnueckast KdpTHHAa MHPA KdK COCTaBHAsA 4YdCTb eCTECTBEHHO—HaquOﬁ KapTHWHBI MUPA. IlpeameT XUMUH.
BewjectBo. Atom. Monekyna. KonnuecTso Beljectsa. ITocTosiHHas ABorazpo. MossipHast Macca.

2 | Xumuueckuii areMeHT U (hOpMbI ero cyilecTBoBaHusl. [IpocThle U C/I0XKHBIe BelrjecTBa. OTHOCUTe/IbHbIE aTOMHAas! U MOJIeKYJ/IsIpHasi MacChl

3 3akoH ABorazpo. MossipHblii 00BeM ra3oB.
YyeCTBEHHBIX U3MeHeHUH B KaueCTBeHHble

KosmuecTBeHHbIe M3MEHEHWSI B XUMWUW KaK YaCTHBIN Cﬂy‘laﬁ 3dKOHOB I1epexoJa KOJIu-

CamMocTosTe/TbHasA padoTa 00yuaromuxcs

1 | CocraBieHue XiuMUIeCKUX (hOPMYJI 10 BaJIEHTHOCTH 3/1EMEHTOB

Tema 7.2.

ITepuoduueckuti
3aKOH U
ITepuoduueckas
cucmema
XUMUYeCKuxX
3nemenmos /]. .

Copep)xaHHe yueQHOro MaTepuasa

OtkpsiTHe [Teproanueckoro 3akoHa. [lepyuoauueckast cucreMa XuMUueckux iemeHToB 1. U.
Mengeneesa.

2 3HaueHue HepI/IO,ZlI/IHECKOFO 3dKOHa U HEPHOAH‘-IECKOPI CHUCTEeMbI XUMHUYECKHX 3/IEMEHTOB ,[[ n.
MEHAEHEEBa A1 pa3BUTHUA HAYKWU U TIOHUMaHUA XUMUUECKOU KapTHUHBI MUpa

Mendeneesa CamMocTosiTe/TbHAsA padoTa 00yyaromuxcsi

1 Brimonnenue ynpa)KHEHI/Iﬁ Ha XdapdKTEPUCTUKY XUMHUUECKUX 3/IEMEHTOB
Tema 7.3. CopepikaHue yueOHOro MaTepuasia
CTpOEHI/Ie 1 KoBaneHnTtHasi cBsi3b: HerossipHasi U noJisipHast. MloHHast cBsi3b. KaTHoHbBI U aHMOHBL. MeTainnueckast
BelljecTBa cBs13b. BozioposiHast CBSI3b.

2 | Meranmiueckas cs3b. BojopoHas cBsisb.
Tema 7.4. Cojep)xaHue yue0HOro MaTepuasia

Boga. PactBopsl

1 Bopa B ipupope, 6bITy, TeXHUKe ¥ Ha ITpousBoacTBe. Pusnueckre U XUMUYECKHE CBOMCTBA BOMBI.

2 OnpeCHeHne BOJEI. AI‘peI‘aTHBIe COCTOAHUSA BOOBI U €€ IIepexoabl U3 OAHOI'0 arperaTHoro COCTOAHUA B
apyroe

CamMocTosTe/TbHAasA padoTa 00yUaromuxcs

1 | CocTraBrieHre MOJIEKY/ISPHBIX M MOHHBIX YPaBHEHUU peakLyi

Tema 7.5. Cojiep>kaHue yue0HOro MaTepHasia
XuMuueckue 1 | IoHsiTHE O XUMHUUYECKON peaklMy. THUIbI XUMUUeCKUX peakliii. CKOPOCTb peakLiu U (PakTOphI, OT
peakiuu KOTOPBIX OHA 3aBUCHUT.
CamMocTosiTe/TbHAsA padoTa 00yUaromuxcsi
1 | PellleHue 3a/1au ¥ BBINOJIHEHHE YIIPa)KHeHUM Ha TeMy: « CKOPOCTb XUMUUECKUX PeaKLUi»
Tema 7.6. CopepixkaHue yueOHOro MaTepuasia




Knaccuduxkarius
HeopraHu4yecKu

X CoOeZIMHEeHUN 1
HX CBOMCTBA

1 | Okcujpl, KUCJIOTBI, OCHOBaHUs, coyd. [ToHsiTHe o rugposuse coneit. Cpesa BOJHBIX paCTBOPOB
coJieii: KuC/asi, HeTpasbHasi, 11iesiouHasi. BogmopoiHbiii mokasartesib pH pacTtBopa.
I[IpakTHYeckue 3aHATUA

1 | HpaKTI/IIIeCKaH pa60Ta Ne 6 Onpegenenue pH pacteopa coreii. 1
CamocrosTesibHasA paboTa 00yJarmuxcs 2
1 | CocraB/ieHre ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTE/IbHBIX PEAKLIUM.
Tema 7.7. Cojep)xaHue yue0HOro MaTepuasia 2
MeTannsl U Ob6iue pu3nueckre v XMMUUECKHe CBOMCTBa MeTa/uioB. OOijast XapaKTePUCTHKA TIaBHBIX
HeMeTasl/Ibl TIOATPYII HEMETAJIJIOB Ha NpHUMepe rajoreHoB.
2 Basxueiimue coemuHeHrA METAJLJIOB ¥ HEMETAJLJIOB B IIPUPOJIE U X03AMNCTBEHHOM IeATEJIbHOCTHA YeJI0BEeKa
IIpakTHyecKue 3aHATHSA 2
1 HpaKTI/IIIECKaH pa60Ta Ne 7 BzaumopeiicTsre MeTaLIOB ¢ pacTBopaMu KHCJIOT U CojieH.
2 HpaKTI/I‘-IECKaH pa60Ta Ne 8 BsaumogeiicTeue MeTasI0B ¢ pacTBOPaMH KHCIIOT U COJIei.
CamocrosTesibHasA padoTa 00yJarwmuxcs 4
1 | CocrasyieHre XapakKTepUCTUKU MeTa/ljla KaK XMMUYeCKOro 3jieMeHTa
2 | CocraBiieHre XapakTepUCTUKU HeMeTaslla KaK XMMHAYeCKOro 3/1eMeHTa
Pa3pen 8.0prannyeckass XuMus 21
Tema 8. 1. Cojep)xaHue y4e0HOro MaTepuasia 2
OcHOBHBIE 1 | OcHOBHBIE M0JI0)KEHHST TEOPUU CTPOEHUSI OPraHUYeCKUX coefiiHeHni . MHoroobpasue
TIOHATUS OpraHUuecKrx coefiMHeHUM. [ToHATHe U30MepHH.
OpraHuYecKou
XVMHU U Teopus
CTpOeHUs
OpraHuy4yecKux
COoeIMHEeHUM
Tema 8. 2. Cojep)xaHue yueOHOro MaTepuasia 2
Yrnesogopogel | 1 IIpepnenbHble ¥ Hellpesie/ibHbIE YI/IeBOAOPOAbL. Peakiiys noaumMepusanuu. [IpupoHbie HCTOUHUKU
U UX YIJIEBO/IOPOZIOB. YTJIeBOOPO/bl KAK OCHOBA MEXKYHapOAHOI0 COTPYAHAYECTBA U BayKHEHIIINN
TIPUPOJHBIE WCTOYHUK (hOpMUpPOBaHuUsI Oroketa PO.
VCTOYHUKHU CamMocTosiTe/TbHAasA padoTa 00yUaromuxcst 2




BrinosiHeHWe yripa)kHeHMI Ha M30MepUI0 U HOMEHK/IaTypy alKaHOB U alKeHoB. PerieHne 3aau Ha
HaXo)K/leHWe MOJIeKy/IsipHOM opMyJibl BelrjectBa. CoctaByieHre 06001atoiiel Tabmuiibl: «YT1eBOJ0PO/bI
anudaruueckoro psiga». Coobirenus «IIpuMeHeHre He(TENTPOAYKTOBY.

[MoarotoBuTh coobIeHNe «IIpuMeHeHHe KaydyKa»

Tema 8.3. Cojiep>kaHue yue0HOro MaTepHasia 2
Kucnopogcozep | 1 | [IpeacraBuTenu KUC/I0POACOAEP KAIIMX OPraHUYeCKUX COeIMHEeHNI: MEeTU/IOBBIA U STU/IOBBIN
Kaiue CTIUPTHI, TVIULIEPUH, YKCYCHast KUC/I0Ta. 2KUPBI KakK CI0XKHbIe 3UPLI. YT/IeBO/bI: T/IF0K03a, Kpaxmal,
opraHuyeckKue LIeJUTHOJI03a.
COe/IMHEeHUST CamocrosiTesibHasA paboTa 00yJyarwmuxcs 1
1 | CocraBneHre KOHCIIEKTa PUMEHEHHs] YKCYCHOM KHUC/IOTBL.
Tema 8.4. Copep)kaHue yueOHOro MaTepuasia 2
Asotcogepxaty | 1 | AMWHBI, aMUHOKHCJIOTHI, OeNKH.
ve CamocrosiTesibHasi paboTa 00yJarmuxcs 2
OpraHvyeckue 1 | 3amosnHenue Tabuibl: CpaBHEHHE CBOWCTB HEOPraHUUECKUX KUC/IOT U aMUHOKHC/IOT
COeJJHEeHMUS.
ITommepsl
Tema 8.5. Cojep)xaHue yue0HOro MaTepuasia 2
H]‘[aCTMaCC])I %1 ]_ TToHsiTHe 0 TIacTMaccax U XUMHUUYECKUX BOJIOKHaX. HaTypa]’IBHble, CUHTETHYECKHE U UCKYCCTBEHHbIe
BOJIOKHA BOJIOKHaA.
Tema 8.6. Cojiep>xaHue yue0HOro MaTepHasia 2
XvMus U 1 | Xumurueckue 371eMeHThl B OpraHusMe yesioBeka. OpraHnueckue U HeOpraHuueckue BelecTBa.
JKU3HB. OCHOBHBIE >)KU3HEHHO HeOOXO[UMbIe COeIUHEHHUST: Oe/TKU, YT/IeBO/IbI, )KUPbI, BATAMUHBI.
XvMus U MuHepasbHbIe BellleCTBa B MPOAYKTaX MUTaHUs, MUIIeBbIe J00aBKH.
OpraHu3m CbanaHcupoBaHHOe MMUTaHUe [ieTel JOIIKOJILHOTO BO3pacTa.
yesioBeKa
CamocrosTesibHasA padoTa 00yJyawmuxcs 2
1 | CocTaBuTh Tabmmily «MuHepabHbIe BEI[eCTBA B MPOAYKTaX MATAHUS».
Tema 8.7. Copep)kaHue yueOHOro MaTepuasia 2
Xumus B ObITy | 1 | Bozga. KauecTBo Bo/ipl. Moroliue 1 ydcTsIre cpeactsa. [TpaBuia 6e3omacHoi paboThl co
cpe/icTBaMH ObITOBOW XWMUHU.
Pa3aen 9. buonorua 45
Tema 9.1. | Co/iep)kaHude yue0HOro MmaTrepuasia 2




BI/IOHOFI/IH - 1 HKusas IIpupoaga Kak 00'BEKT n3yuyeHusd OMOJIOTUH. MeTOI[LI HCCIeJ0OBaHUA JKUBOI IIpUpoOALI B
COBOKYIHOCTh Guosoruu.
HayK O JKUBOUN 2 | Onpenenenue :xusHY (C IpUBIeYeHNEM MaTeprala U3 pasnesioB PUIUKH U XUMUH). Y POBHU
HpI/Ipo,qe. OopraHu3anuu XNU3HU.
Tema 9.2. Cojiep>kaHue yueOHOro MaTepuasia
Krnetka 1 | Yictopusi nsyueHuss kneTkd. OCHOBHbIE MOJIOKEHUSI KJI€TOUHOM TeopuH. KjieTka — CTPYKTYpHO-
(byHKLMOHAbHAs (371eMeHTapHast) eJuHuLA XKU3HU. CTpoeHre K/IeTKU.
IIpoKapuoThl U 3yKapyvOTbl — HU3LIME U BBICLIWE K/IeTOYHble OpraHu3Mbl. OCHOBHbIe CTPYKTYpPHbIe
KOMITOHEHThI KJIeTKM 3yKapuoT. KnetouHoe sipo. DyHKUMA sApa: XpaHeHHe, BOCIPOW3BEJEeHUE U
repejiaya Hac/ae/ICTBeHHOW MH(OPMAaLUY, Perysslys XUMUUeCKOW akTUBHOCTU KaeTKu. CTpyKTypa u
(YHKLIMM XpOMOCOM. AyTOCOMBI U TOJIOBble XPOMOCOMBI.
2 | buosnoryuueckoe 3HaueHUe XUMUYECKUX 3/1eMeHTOB. Heopranvueckue BeljecTBa B COCTaBe
K/IeTKHA. Posib BOZIBI KakK pacTBOPUTE/ISI U OCHOBHOIO KOMIIOHEHTA BHYTPeHHeH cCpe/ibl OpPraHW3MOB.
YrneBozpl ¥ MUMUAABI B KieTke. CTPyKTypa U Ouosioruueckye QyHKIUA OeTKOB.
CTpoeHHe HYK/JIe0TH/J0B U CTPYKTypa nojiuHyKaeoTuHbIX 1eneit [JJTHK u PHK, AT®.
3 | Bupycel u 6akreprodaru. HekneTouHoe cTpoeHre, )KU3HEHHBIHN LUK/ U €r0 3aBUCUMOCTD OT
KJIETOUHBIX ()OpPM »KU3HU. BUpychl — B030yguTe nHGeKIMOHHBIX 3ab0sieBaHUM; MOHSATHE 00
OHKOBUpYcax. Bupyc ummyHozeduira yesnoBeka (BUY). Tpodunaktrka BUY-uHbeKIn.
IIpakTHUecKue 3aHATUA
1 HpaKTI/I‘-IECKaH pa60Ta Ne 9 HabsntozieHre K/IeTOK pacTeHUH U >)KUBOTHBIX I10/] MUKPOCKOIIOM Ha FOTOBBIX MHMKpOIIperapaTax u
HX OIIMCaHHe.
2 HpaKTI/I‘JECKaH D860Ta Ne 10 CpaBHeHHe CTPOeHHs KJIeTOK PACTeHUM U )KUBOTHBIX.
CamMocTosTe/IbHasA padoTa 00yuaomuxcs
1 | CocraBneHue cxemMbl « XUMHUECKHI COCTaB KaeTkK»; CoctaBienue Tabmuipl «OcobenHoctr [THK u PHK»;
CocTapnieHre 0710k cxeMbl «@0TOCHHTE3»; [ToAr0TOBKA Mpe3eHTauu 1o TeMe «OpraHoubl KJIETKH».
Tema 9.3. Cojiep>kaHue y4eOHOr0 MaTepuasla
Opranusm 1 | Opranusm — eguHoe 1ienioe. MHoroobpasuve oprann3MoB. OOMeH BeleCTBOM U SHeprueu ¢
OKpY>Karolllel cpefioi Kak Heo0X0MMOoe yC/IOBHE CYIIIeCTBOBAHUS KUBBIX CUCTEM.
2 | CriocoGHOCTh K CAMOBOCITPOM3BE/IEHHIO — OZIHAa U3 OCHOBHBIX 0COOEHHOCTEH JKUBBIX

OpraHu3MoB. [lesieHure K/1eTKW — OCHOBa POCTa, Pa3BUTHS U pa3MHOKeHHsI OPraHU3MOB.
becrionoe pasmHoxeHue. I1o/10BoM NIpoLecc U MosoBoe pasMHOXKeHre. OTUI00TBOpeHye, ero
buosioruueckoe 3HaueHue. [ToHsiTHe 00 UHAVBU/IyaTbHOM (OHTOT€eHe3), SMOPHOHAbLHOM
(3mbpuoreHe3) ¥ MOCTIMOPHOHAIBHOM Pa3BUTHU. MIHAMBHyaIbHOE Pa3BUTHE Ue/IOBEKA B €T0




BO3MOXXHbI€ HAPDYIIEHHWs.

3 | O61mue rpeficTaBieHUs O HAC/eJCTBEHHOCTH M N3MEHUMBOCTHU. ['eHeTHUeCKast TEpMUHOJIOTUS U
CUMBOJ/IMKA. 3aKOHOMEPHOCTH Hac/efoBaHus. HaceoBaHve rpu3HakoB y uesioBeka. I1o/10BbIe
xpoMocoMmel. CIierieHHOe C TI0/I0M HacsiefjoBaHe. HacnencrBeHHble 60/1e3HU YesloBeKa, UX
MIPUYMHBI U TIpoduiakTHKa. CoBpeMeHHbIe TIpe/iCTaB/IeHus O TeHe U reHOMe.

4 | I'eHeTHuyeCcKre 3aKOHOMEPHOCTH M3MeHUMBOCTU. Knaccudukanys ¢opM nsmeHUMBOCTH. BiusiHMe

MyTareHOB Ha OpraHv3M 4YeJjioBeKa.
IIpakTHUecKue 3aHATHA
% [TpakTrueckast pabota Ne 11 Pemenire aneMeHTapHBIX TeHETHIECKUX 3a7a4.

HpaKTI/IIIECKaH pa60Ta Ne 12 Ananuz u OL[eHKa 3TUYeCKUX aCleKTOB
Pa3BUTHS HEKOTOPBIX UCC/Ie[JOBaHUI B OMOTEXHOIOTHH.

CamMocTosTe/IbHasA padoTa 00yuamuxcs

1

3aro/iHeHe CpaBHUTETBHOM Tabmuipl «CTagun Meio3a»; [ToaroroBka npeseHTaruy «Crioco0bl
Pa3MHOXKEeHUSI OpraHu3MoB»; CocTaBieHHe CXeM MOHOTUOPUAHOTO U AUTUOPHUIHOTO CKPEIUBaHUST;
3anosiHeHue Tab/ULbI « BU/bl TEHOTUITMYECKOW N3MEHUYHUBOCTH».

Tema 9.4
Bup

Copep:xaHue yueOHOro MaTepuasia

1 OBOJIIOLIMOHHAS TEOPUS U ee POJib B (POPMUPOBAHUM COBPEMEHHOM eCTeCTBEHHO-HAYYHOM KapTHHbI
mupa. Bug, ero kpurepuu. Ilonysnsiuys Kak CTPYKTypHasi eUHMIA BUZJA U 3BOMOLMUA. CUHTeTUYeCKast
Teopus 3BositoluM (CT3). [IBrKyliMe CUbl 3BOMIOLMK B COOTBeTCTBUU ¢ CTO.

2 PesysibTaThl 3BOsOIMK. CoXpaHeHHMe MHOroo0Opas3wsi BHZOB KaK OCHOBA YCTOHYHMBOTO
pa3Butusi 6uocdepsl. [IpyunHbI BbIMHpaHUs BUZOB. Buonornyeckuii mporpecc U OGuo/OrHUeCcKuit
perpecc.

3 'vroTe3bl MPOMCXOXAEHUS >XU3HU. YCI0XKHEHWe >XMBBIX OpPraHuM3MOB Ha 3emsie B Mpoliecce

9BOJ/IFOLIMH.

IlpakTHUecKue 3aHATHSA

4
5
6

7
8

[TpakTuyeckast pabora Ne 13 AHTpomoreHe3 M ero 3akOHOMepPHOCTH.

[MTpakTueckas pabota Ne 14 [TokasaTenbCTBa POZICTBA UeOBeKAa C MJIEKOMUTAIOIIMMH >KUBOTHBIMH.
[MpakTuyeckas pabora Ne 15 Okosioruueckue (akTopbl aHTpOIOreHe3a: yCJ/IO)KHEHHe TOMYJ/ISILMOHHON
CTPYKTYPBbI BU/la, U3TOTOBJIEHME OPYAUM TPYAa, Ilepexo/, OT PaCcTUTEeBHOIO K CMeIIaHHOMY THUITy NTUTaHUs,
WCII0/Ib30BaHue OrHs.

I[TpakTueckasi pabota Ne 16 [TosiBfieHre MBICTUTETBHOM ZieATETBHOCTH U YieHOPasZeabHOU peun.
[TpakTuyeckasi pabora Ne 17 TIporcxoxkjeHre yeoBeyecKHUx pac.

IIpakTHUecKue 3aHATHA




1 | Ilpaktuueckasi pabota Ne 18 Onucanue ocobeit Bujja 1o MophoIori4ecKoMy KPUTEPHUIO.
2 | Tlpaktuueckas pabora Ne 19 Omnucanue ocobeit BUja o MOp(OIOrHyecKoMy KPUTEPHIO
3 | Tlpaktuueckas pabora Ne 20 AHanu3 U OLIEHKA Pa3/IMUHBIX TUIIOTe3 MPOUCXOXKIEHHST KU3HHU.
4 | TIpaktuueckasi pabora Ne 21 AHa/M3 U OlLleHKA Pa3/IMUHBIX TUIIOTe3 MPOMCXOXK/IEHHUS Ye/IOBeKa.
CamocTosTeIbHasA padoTa 00yJarmmxcs 4
1 | 3anonHeHue Tabsumipl Kputepuu Bua
2 | CocrassieHue cxembl Harpas/ieHust 3BOTIOLIUA
Tema 9.5 Co/iep)kaHue yue0HOro MmaTepuasaa 2
OKOCUCTeMBbI 1 [Tpeamet u 3a/1aun SKOJIOTHH: yueHHe 00 IK0/Ioruueckrx (hakropax, yueHue o coobIecTBax OpraHu3MoB,
yueHue o buocgepe. Ikomornueckre GakTopbl, 0COOEHHOCTH UX BO3JEUCTBUS. DKOIOTHYeCcKast
XapakTepUCTUKA BUJIA.
2 | TlonsTue 06 3KoMOrMUecKUX cucteMax. Llernu nutanus, Tpodryeckre ypoBHu. broreorieHo3 Kak
5KOCHCTEeMa.
3 | Tpancdhopmalysi ecTeCTBEHHBIX 3KOJIOTMUeCKUX crcTeM. OcoOeHHOCTH arpo3KOCHCTeM (arpolieHO30B).
IIpakTHUecKue 3aHATHA 9
1 | [Ipaktrueckast pabota Ne 22 CocTaByieHHe CxeM Tepe/iaui BelleCTB U SHePTruu
2 | Tlpaktrueckasi pabota Ne 23 CocTaB/ieHre CXeM MIUTaHUsI
3 | IlpakTuueckasi paborta Ne 24 CocTaBiieHre cxeM repejjaud BellleCTB U SHEPTUX U CXeM MUTaHUs
4 | Tlpaktuueckasi pabora Ne 25 CpaBHUTe/IbHAsE XapaKTePUCTUKA TTPUPOJHBIX SKOCUCTEM
5 [Tpaktryeckast pabota Ne 26 CpaBHUTe/IbHast XapaKTePUCTUKA arpO3KOCUCTeM CBOell MeCTHOCTH.
6 | ITpakTrueckasi pabota Ne 27 CpaBHHUTe/IbHAsI XapaKTEPUCTHUKA arPOIKOCUCTEM CBOEM MECTHOCTU U
9KOCHCTEM
7 | IlpakTueckasi pabota Ne 28 PerieHre 5K0/IOrHUeCKHX 3a/au.
8 [TpakTrueckast pabota Ne 29 AHani3 ¥ OLleHKa TIOC/eCTBUNM COOCTBEHHOW AesTeTbHOCTH B
OKpY’Karlllel cpefie
9 IMpaktryeckast pabota Ne 30 CpaBHHTe/IbHAs XapaKTePUCTHKA arpO3KOCUCTeM CBOel MeCTHOCTH
17100a/TbHBIX 3KOJIOTMYeCKUX Tpob/ieM U MyTel UX pellieHusl.
Bcero: 129 yac.







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

. Mojienu aTOMOB HEKOTOPBIX 37IeMEHTOB
. Kpucranisl

. XuMUuecKast CBSI3b

. BaneHTHOCTB

. Tabmuija «ITeproanyeckasl CHCTEMa XUMHUECKHUX 37ieMeHToB .M. MeHeneeBa»



. Tabmuija «PacTBOPUMOCTD COJel, KUC/IOT U OCHOBAHHM B BOJIE»

. Tabnmia «CooTHOIIEHNEe MEXXY TUITaMU XUMUYeCKol cBsi3u. KoBaseHTHast CBSI3b»
o Tabmmua «IlepepaboTka HedTH. IIpOM3BOACTBO CEPHOI KUC/IOTHI»

. Tabnuiia «MOHHAas! CBsI3b [TPOU3BO/ICTBO aMMHUaKa»

. Tabmuia «MexyHapo/iHasi CUCTeMa»

. Tabnmia «OKpacka MHAMKATOpa B Pa3/IMUHbIX Cpefjax»

. Tabsmia «Buibl XMUMUUECKOH CBSI3U»

. [TopTpeThbl XUMHUKOB

3.2. UudopmaroHHoe odecrieyeHue 00yueHus

Cnucoxk nH(pOpMaMOHHBIX HCTOYHUKOB JI/Isl 00yUaIOIUXCA

OcCHOBHBbIE HCTOUHUKH

1. T'ycetixaHoB, M.K. EctecTBo3HaHue: yueOHUK U MpakTHKyM /st CITO /M.K. TI'yceiixaHoB.

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

2. JlaBpeneHko, B.H. EcrectBo3nanue: yuebHuk gma CIIO/ B.H. JlaBpeHeHKO.-M.:

u3garenbctBo FOpaiit, 2020.-462¢

3. Ceupuzios, B.B. EctectBo3HaHue: yue6Hoe rocobue aas CITO/B.B. Ceupugos, N.A.
Ceupuposa.-M.: n3parenscrso FOpawut, 2019.-358c.

Jlono/THUTeIbHbIE HCTOUHUKHU

1. Bamenckuii, C./. EcrecTBo3HaHue: yueOHUK M mpaktukyM aias CITIO / C.M. BameHcKuii.- M.:
usnarenscTso HOpaiir, 2019.-367c.

2. bense, [I. K., Jeviii, I''M. Buosorust . 10 kmacc: yueOHUK st 0011[e00pa30oBaTeTbHbBIX
opranu3aiuii: 6a3oBeiii ypoBens/ [. K. BensieB, I'M. [Owimiuy, JI.H. Ky3HerjoBa u ap.— M.:
[TpocBeienue, 2019. — 224 c.

3. Bensies, [. K., Opmvim, I''M. Buonorus . 11 knacc: yuebHUK 7151 001jeobpa3oBaTebHBIX
opraHu3aimii: 6a3oBbiii ypoBens/ [I. K. BensieB, [1.M. bopogun, I'.M. JeiMmmrn u ap.— M.:
[Tpocsemenue, 2020. — 224 c.

Cnucok uH(popMaIHOHHBIX NCTOUHHKOB /I/If Mperno/iaBaTe/isi
OcCHOBHbIE HCTOYHUKHU
1. Crenbhuk, O.H. EcrecTBo3HaHue: ydebGHoe rocobue aast CI10/ O.H. CtenbHUK.- M.: U3/]aTe/IbCTBO
FOpaiiT, 2020.-223c.
2. CmupoHoB, M.C. EcrectBo3HaHue: yuebHUK 1 ipakTuKyM Jyist CI1O/ M.C. Cmuponos, T.M.

CmuponHoBa, M.B. HekmtozioB.- 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 ;ocka st mo0603HaTenbHbIX» ). www.physiks.nad/ru («®usvka 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;

TeXHUKHU 1 TGXHOJ’IOFHIZ;

- Haubosiee Ba)KHble 3aKOHBI B ¢ CocTaBiaTh

00/1aCTH eCTeCTBO3HAHUS, obobujarore .
. . TaO/MMLIBI, CXEMBI, YcTHBIN orpoc
- TIOHATHUHWHBIN
OTpaykaroIye
dalifiapaT eCTeCTBEHHbIX
HayK. B3aUUMOCBA3b
3dKOHOB

eCTeCTBO3HAHUA U
pasBUTHE TEeXHUKU
U TeXHOJIOTUH

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

4.2. ®opMbI ¥ METOAbI KOHTPOJ/ISI U OLEHKH BBIMO/JTHEHUsS 00YYalOIUMHUCH Y4eOHBbIX
e CTBHI

®DopMbI 1 METOABI KOHTPOJIS
Copepxanue 00yyeHus 4 OIIeHKH BBIMO/THEeHUsI 00yUarIUMHUCS YUeOHBIX AeHCTBHH

Paszmen MexaHuka rpakTuyeckye 3aHsATHS Ne 1




Pazgen OCHOBEI
MOJIEKY/ISIPHOU (PU3UKHU U

TPOBEpPKa pe3y/bTaTOB BIMOJHEHUS CAMOCTOSITETbHON pabOThI
obyuaromuxcs 1o TeMe «BbIpalljBaHre KPUCTA/JIOB B JOMAIITHUX

TepMOJAUHAMUKU YCJIOBUAX»
Pazgen OCHOBBI | pakThUueckue 3aHsaTus Ne 2
3JICKTPOAUHAMUKU
Pazgmen Konebanusi U | npakTuueckue 3aHATHs No 3
BOJTHBI npakTruJeckue 3aHaTus Ne 4
npaktuyeckue 3aHaTus Ne 5
Pasgen Obiias u npakTHYeckue 3aHsaTHst Ne 6
HeopraHuuecKas npakTudeckye 3aHATusi Ne 7
XUMUST npakTuueckue 3aHsaTus Ne 8

MpOBEpKa Pe3y/IbTATOB  BBITIONIHEHWS ~ CAMOCTOSITENTBHOM — paboThI
obyuaronxcst o teme: «CocTaB/ieHHMe XMMHUYeCKUX (POpMys IO
BaJIeHTHOCTH 3/1eMEHTOB»,  «BbINO/HeHUe yhpakHeHWd Ha
XapaKTepUCTUKy  XUMHMUECKMX 3jeMeHTOB», «CocTaB/ieHue
MOJIEKY/ISIDHBIX M MOHHBIX YpaBHEHMM peaklui», «CocTaBieHue
yPaBHEHUH  OKUC/IATEJbHO-BOCCTAHOBUTE/IBHBIX  peakLvid»,
«CocTaBneHre XapakTepUCTUKM MeTayla KaK XMMHYecKoro
3/1eMeHTa»

Pasgen OpraHuyeckas
XUMUS

TIPOBEpKa pe3y/IbTaTOB BBITTOJHEHUSI CAMOCTOSATE/TLHON paboThI

obyuaroiyxcsi 1o Teme: « BbITIOJTHEHUE yIIpa)KHEHU Ha

V30MepHI0 U HOMEHK/IaTypy a/IKaHOB U a/IKeHOB. PerieHne 3azau

Ha

HaxX0X/JieHre MOJIeKy/IsIpHOW (hOpMyJibl Bell|eCTBa»,
«CocraBneHue 060011jaroITel TabMUILIBI: «YTI€BOZOPO/IbI
anubaTrueckoro psiga». Coobuierus «IIpumeHeHue
He(TernpoayKTOB».
[ToaroroBuTh coob1rieHne «IIpumenenue KayuyKa»,
«CocTaBieHre KOHCIIEKTa IIPUMEHEHHUsI YKCYCHOM KHUC/IOThI»,
3anonHenve Tabmuipl: «CpaBHEHHWE CBOWCTB HEOPraHWYeCKHX
KHACIOT U aMUHOKMUCIOT», CocTaBUTh Tabiuiy «MuHepasbHble
Bell|eCTBA B NPOJYKTaX MUATAHUSI».

Pazgen buonorus

npaktrueckye 3aHaTus Ne 9-30

IMPOBEPKA pPe3yJ/IbTaTOB BbITIOJIHEHUA CaMOCTOSITeILHOM pa6OTLI
obyuatoruxcs o Teme: CocTaB/ieHHe CXeMbl « XUMUUEeCKUH COCTaB
KieTkn»; Cocrapnienue Tabmibl «Ocobennoctr [JJHK 1 PHK»;
CoctapneHue 0710k cxeMbl «@0OTOCHHTe3»; [ToAroTOBKA
rpe3eHTaLMU 110 TeMe «OpraHou/bl KJAeTKu», 3arojiHeHue
CcpaBHUTe/bHOM Tabmuiel «CTagun Metio3a»; [ToaroroBka
ripe3eHTalu «Crioco0bl pa3MHOKEHUS] OPTaHKM3MOBY;
CocraBneHre cxeM MOHOTHOPUHOTO U TUTHOPUIHOTO
CKpel1MBaHus;

3arnosiHeHre TabnIbl «BHU/bI TeHOTUITYECKON U3MEHUMBOCTH»,
3ariosiHeHue Tabsuipl «Kputepuu Buja», CocTaBiieHHe CXeMBI
«HaripaB/ieHUs1 3BOTFOLIUN»




Pa3paboTumk(u) / T'orme H.TO.
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