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Pabouasi mporpamma yueGHoro mpeamera paspaborana OY/B. 07 EcrecTBo3HaHWe 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

CreLMasbHOCTH:
Ko [Tpodunb noayyaemMoro
A O6pa3soBaTesnbHast IporpaMma obpazoBaHus
44.02.04 | CrieLpasibHOe [JOIIKOIbHOE 00pa3oBaHue 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
00111e00pa30BaTeNILHOTO I[MK/Ia OCHOBHBIX TPO(eCCHOHANBHBIX 00pa30BaTe/IbHBIX TPOrpamMM
TIOATOTOBKM  CIELIMa/IMCTOB  CPeJHEr0 3BeHa COOTBETCTBYIOIIMX TMPOQWIeH M0ay4aeMoro
oOpa3oBaHus, OTPaKEHHbIX B OTHOLIIEHUH 00pa3oBaTe/ibHbIX MPOrpamMm B paszesie 1.1. HacTosiel
nporpamMMbl.  YueOHbIM TpegMeT OTHOCUTCA K 00s3aTesibHOM — TIpeAMETHOM  00/1acTH:
EcrecTBeHHOHayuHble JUCLIUTTMHBL
1.3 Ilesu u 3a/jaun yueOHOro nMpeAMeTa— Tpe0OBaHUA K pe3y/ibTaTaM 0CBOEHHUsI MpeMeTa
[TporpamMma oOijeobpa3oBatesisHOro  yuebHoro mnpeamera OY/B. 07 EcrecTBo3HaHHe

pa3paboTtaHa Ha ocHoBe TpeboBaHuii PI'OC cpegHero obiiero obpa3oBaHus, MPeIbIBIIEMbIX K



CTPYKType, COZiep)KaHUI0 M pe3y/ibTaTaM OCBoeHUss yueOHoro tipeimera OY/b. 07
EctecTBo3HaHue 110 crierfuaibHOCTH: 44.02.04 CrieljdanbHOe [OIIKO/ILHOEe 00pa3oBaHue.
Copepxanue nporpammel OYIb. 07 EcTecTBO3HaHUe HaIpaB/eHO Ha [JOCTWXKEHWe C/IeAyOLIUX
esien:
* OCBOEHHWEe 3HaHUMM O COBPEMEHHOM eCTeCTBeHHO-HayuHOM KapTHHe Mupa W MeTojax
€CTeCTBEHHbIX HAyK; 3HAaKOMCTBO C HauOojee Ba)KHBIMM HWJESIMH W JJOCTKEHUSIMH
eCTeCTBO3HaHMUS, OKa3aBLIVMMU OIpeiesisitollee BIWSHUE Ha pa3BUTHE TEXHUKU U TEXHOJIOTUM;
*OBJ/Ia/IeHNe YMEHHUSIMU TIPUMEHSTD TI0/TyYeHHbIe 3HaHUS /IJ1s1 OObSICHEHHUS SIB/IEHUM OKPY>KalOI[ero
MUpa, BOCMpHUATHUS HH(OpPMALMM eCTeCTBEHHO-HAyUHOTO0 U TMpodeCcCHOoHabHO 3HAauUMMOI0
COJIEP)KaHUs; Ppa3BUTHE WHTE/IJIEKTYa/bHbIX, TBOPUYECKMX CIIOCOOHOCTEH U KPUTUUECKOTO
MBILUIEHHUS B XOZe TPOBeJeHUs] MPOCTeHMIIMX UCC/Ie0BaHUM, aHanu3a sIBJIeHUW, BOCIPUATHSA U
VHTepIipeTaliy eCTeCTBeHHO-HayuyHOU H(OpMaLvy;
*BOCIUTaHUE yOeXAeHHOCTH B BO3MOXXHOCTH TIO3HAHWSI 3aKOHHOW TIPUPOJbLI M MCIIOIh30BaHUS
JIOCTV>KEHUM eCTeCTBEHHBIX HayK [I/Is1 Pa3BUTHS LIMBU/IU3al[MHY U TIOBBILLIEHNs KaueCTBa XKU3HU;
*[IpUMeHeHNe  eCTeCTBEeHHO-HayuHbIX 3HaHWW B  MPO(ecCUOHANbHOM  [esTeIbHOCTU U
TOBCEJTHEBHOM O KU3HU [yis  obecrieueHUs: 0e30TaCHOCTU JKU3HE/IeATeJIbHOCTH; T'PaMOTHOTO
WCII0/Tb30BaHUsI COBPEMEHHBIX TeXHOJIOTM; 0XpaHbl 30POBbSI, OKPY Karollleld Cpefibl.

OcBoenre cofiepXXaHusi yueOHOW JMCIUIUTMHBI «EcTecTBo3HaHWe» 00ecreunBaeT JJOCTHDKEHUEe
CTyJEeHTaMU C/IeyIOIIUX pe3y/ibTdTOB:
** IUYHOCMHbDIX:
- yCTOﬁ‘lHBblﬁ HWHTepeC K UCTOPUU U NOCTUKEHHUAM B 00/1aCTH ecTeCTBeHHBIX HayK, UyBCTBO IrropjOCTH 3d
pOCCHﬁCKHe €CTeCTBEHHbIE HAYKU;
- FOTOBHOCTL K TIPOAO/DKEHHIO O6paBOBaHHH, TTOBBIIIIE€HNWIO KBaJII/I('bI/IKaL[I/II/I B H36paHH0171
HpO(I)ECCHOHaHBHOﬁ AedATe/IbHOCTHU C UCII0/Ib30BaHHWEM 3HaHUi B 00/1aCTH eCTeCTBeHHBIX HaYK;
—— 00BEKTHUBHOE OCO3HaHUe 3HAUMMOCTU KOMHETeHL]I/Iﬁ B O6JIaCTH €CTeCTBEHHbIX HayK [Jjid 4Ue/IOBeKa U
06LL[ECTBa, YMeHHE HUCI10/Ib30BATh TE€XHOJIOTHMUYECKHE AOCTIDKEHHS B obsactu (I)I/I3I/IKI/I, XWUMMHH, 61osiorun
AJ1d  IOBBIIIEHHWA COOCTBEHHOI0 WHTE/VIEKTYa/IbHOI'O pa3BUTHUA B BLI6paHHOfI HpOCbeCCI/IOHa]'ILHOf/’I
AedaTe/IbHOCTH,
—— YMEHHE TIIpOaHa/IM3MPOBAThL TEXHOT€HHBbIE TIOC/IeACTBUA [OJId Oprma}omeﬁ Cpenbl, 6bITOB0f/i n
HPOHBBOACTBEHHOﬁ AedaTe/JIbHOCTH Ue/IOBEKd,
—— TOTOBHOCTHL CaMOCTOATEeJIbHO ,Z[O6I:IB&TI: HOBBIE [J1d CG6H €CTeCTBEHHO-HayUHble 3HaHUA C
HCMOJIb30BdHHEM /I 3TOr0 JOCTYITHBIX HCTOYHUKOB I/IHCbOpMaL]I/II/I;
—— YyMeHWe VIpaBisAThb CBOEN TO03HaBaTelbHOM [leATeNbHOCTBIO, TPOBOJUTH CaMOOLIEHKY YPOBHS

CcOOCTBEHHOI'0 HWHTEJ/IVIEKTYa/IbHOT'O PA3BUTUS;



—— 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 EcrecTBo3HaHue

[Tpu peanu3anyu coziep>kaHust 001jeobpa3oBarteibHOM yue6Horo rpeamera OY/B. 07
EcrectBo3Hanue mno crenuanbHocTH 44.02.04 CrieljuasibHOe [OIIKOJBbHOE 00pa3oBaHue
MaKCHUMasibHasi yueOHasi Harpy3ka OOydYaroIuxcs cocTaBiaseT — 129 dacoB, W3 HUX
ayauTtopHasi (00si3aTesibHas) Harpy3kKa 00yuaroL[uXcs, BK/IIOUasi TIpaKTHUeCcKue 3aHATHs, — 93

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

2. CTPYKTYPA 1 COJEPXAHUE YYEBHOI'O ITPEJIMETA

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:xanue yueOHOro MaTepuasa, 1adopaTopHbIe Oo0Bem
Pa3fie/ioB M TeM | pa0oThl U MPAKTHYEeCKHe 3aHATHS, CAMOCTOsITe/IbHAsi padoTa 00yJaronuxcs, 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 KdpTHHA MHPA KdK COCTdBHAA YdCTb eCTECTBEHHO—Hay‘JHOﬁ KapTHUHBI MHPA. IIpeaMer 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 KOJIA -

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/II—IECKaH pa60Ta Ne 7 BzaumoneiicTsre MeTaLIOB C pacTBopaMu KHCJIOT U CoJIei.
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




1 BrinonHeHue yrpakHeHUM Ha U30MEPUI0 U HOMEHKJIaTypy ajKaHOB U ajlKeHOB. PelieHue 3a/jau Ha
HaXOXKJeHue MoJieKy/sipHoi (hopmyJibl BetjecTBa. CoctaBiieHre 00001matoreid Tabauiibl: «YTeBOA0PO/bI
anudaTtrueckoro psiga». CoobijeHus «IIpumeHeHre HeTENPOYKTOB.
[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 COUPTBHI, [TULEPUH, YKCyCHasi KUCIoTa. JKUpbl KakK C/I0>KHbIEe 3(UPhL. YTIeBOAbI: TH0K03a, 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]’IBHbIe, 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.
| Pa3pen 9. buosorus 45




Tema 9.1. Cojep)kaHue yueOHOro MaTepuasia
BI/IOHOFI/Iﬂ R ]_ Kusas IIpupoga Kak 00'BEKT U3y4yeHusA OLOJIOTHH. MeTO,HbI HCccJIeJo0BaHUuA JKUBO IIPUPOOLI B
COBOKYITHOCTb Guosorny.
Hayk O JKUBOU 2 | Onpenenenne xusHu (C IpHUBIeYeHNEM MaTepHUaia U3 PasfelioB PUSUKH 1 XUMUH). Y POBHH
HPI/IPOAE. OopraHu3anuu JKU3HU.
Tema 9.2. CopepxaHue yueOHOro MaTepuasa
Knetka 1 | Uctopusi m3yuenusi KneTkd. OCHOBHbIE TOJIOXKEHUSI KIETOYHOM Teopuu. KieTka — CTpPYyKTypHO-
dbyHKI[MOHabHAas (371leMeHTapHasi) euHULIA )KU3HUA. CTpoeHue KIeTKU.
[TpoKapuOThI U 3yKapyuOTbl — HU3LIME W BBICIIME KIeTOUYHble OpraHu3Mbl. OCHOBHbIE CTPYKTYpHbIE
KOMITOHEHThI KJIeTKU 3yKapuoT. KnetouHoe sipo. DyHKUMA sapa: XpaHeHHe, BOCIIPOW3BeJeHUe U
repejiaya Hac/ae/ICTBeHHOW MH(OpMAaLUY, peryssusi XMMUUeCKON aKTUBHOCTU KjieTKu. CTpyKTypa U
(YHKI[MM XPOMOCOM. AYTOCOMBI U MOJIOBbIE XPOMOCOMBI.
2 | buonoruyeckoe 3HaueHVe XMMUYECKUX 3/1eMeHTOB. HeopraHnueckue BelrjecTsa B COCTaBe
K/IeTKU. PoJib BOJbI Kak pacTBOPUTENSI U OCHOBHOTO KOMIIOHEHTAa BHYTpPEHHelN CpeJbl OPraHU3MOB.
YrneBozbl v MUNUABI B KiieTke. CTPyKTypa U Ouosiornueckue QyHKIUN Oe/TKOB.
CTtpoeHue HYK/IeOTHJO0B M CTPYKTypa noyiHykaeotTuaHbiX Heneit [ITHK u PHK, AT®.
3 | Bupycel u 6akreprodaru. HekeTrouHoe cTpoeHre, )KU3HEHHBIN LIUK/T U €70 3aBUCUMOCTD OT
KJIETOUHBIX ()OPM »KU3HHU. BUpychl — B030y1uTe MHMEKIMOHHBIX 3a00/I€BaHUI; TTOHATHE 00
OHKOBHpYcax. Bupyc ummyHoneduimta uenopeka (B1Y). Tpodunaktrika BUY-unbekimm.
IIpakTHueckue 3aHATUA
1 HpaKTI/IHECKaH pa60Ta Ne 9 HabnroieHre K1eTOK paCcTeHWH U KMBOTHBIX TIOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOTIperaparax u
HX OIIMcCaHue.
2 HpaKTI/IIIECKaH pa60Ta Ne 10 CpaBHeHMe CTPOeHHs! KJIeTOK PacTeHUH U KUBOTHBIX.
CaMocTosTeTbHasi paboTa 00yJarmuxcs
1 | CocTaBneHue cxeMbl « XUMAUYECKHH coCTaB KaeTKu»; CocraBiaeHue Tabuipl «OcobenHoct THK u PHK»;
CoctaBenue 6710k cxeMbl «@0oTOCHHTE3»; [TOAr0TOBKA Mpe3eHTaly 1o TeMe «OpraHouibl KIeTKK».
Tema 9.3. Copep:xaHue yueOHOro MaTepuasia
Opranusm 1 | Opranusm — efiiHOe 1iesioe. MHOTooOpa3ue oprannu3MoB. OOMeH BelljeCTBOM U SHepruei ¢
OKpY>Karolllel cpefioii Kak HeoOX0JUMOe YCIOBHE CYIIIeCTBOBAHUS )KUBBIX CUCTEM.
2 | CriocoOHOCTh K CAMOBOCITPOM3Be/IEHHIO0 — OfIHa M3 OCHOBHBIX 0COO@HHOCTeM KUBbBIX

OpraHu3MoB. [leneHue K1e€TKA — OCHOBa POCTa, PAa3BUTHS U Pa3MHOKEHHSI OPraHU3MOB.
Becrionioe pasmMHo)xeHue. [1o10BoM TIpoLjecc U 1oioBoe pasMHOXKeHHe. OTUI00TBOpeHue, ero
Ouosiornueckoe 3HaueHue. [ToHsTHEe 00 MHIUBH/IYa/TbHOM (OHTOT€He3), SMOPHOHATILHOM




(sMbOpuoreHe3) U MOCTA3MOPHUOHAIBHOM pa3BUTHH. VIHAWBUyalbHOE Pa3BUTHE UYe/IOBEKA U ero
BO3MO>XXHbIE HapYILIEeHUSI.

3 O6m1/1e npeacTtaB/jIeHns O HACIeACTBEHHOCTH U U3SMEHUNBOCTH. I'eneTnueckast TEPMHHOJIOTHUA 1
CHMBOJIHKA. BaKOHOMepHOCTI/I Hac/1eJ0BaHMs. HaCJ'Ie,E[OBaHI/Ie IMPHU3HAKOB Yy U€/IOBEKA. ITonoBeIe
XPOMOCOMBI. CueHneHHoe C IT0JIOM HacC/ieJoBaHue. HaC]Ie,ZLCTBEHHBIe 60/1e3HU yesjioBeKa, Uux
MIPUUKHBI U TipoduaakTKa. CoBpeMeHHbIe Mpe/iCcTaB/leHusi O TeHe U TeHOMe.

4 | I'eHeTHUeCKHe 3dKOHOMEPHOCTHU U3MEHUHNBOCTH. KJIaCCI/I(i)I/IKaL[I/IH q)OpM U3MeHUMBOCTU. BivsHue

MyTareHOB Hd OpraHM3M 4ej/IOBEeKd.
HpaKTl/l'-IECKI/Ie 3aHATUSA
% HpaKTI/IHECKaH pa60Ta Ne 11 Pemenmue 9JIeMEHTapPHBIX 'eHeTUYeCKUX 3a4a4.

HpaKTI/I‘-IECKaH pa60Ta No 12 Anamus u orieHKa STHUECKHX acCTeKTOB
Pa3BUTHs HEKOTOPBIX MCC/Ie[OBaHHI B OMOTeXHOIOTHH.

CamocroaTenbHas pEIﬁOTa OﬁquIOII.[I/IXCH

1

3aroiHeHre CpaBHUTeIbHOM Tabyuipl «CTazyu Meiio3a»; [ToaroroBka npeseHTanuu «CriocoOb
Pa3MHO’KeHHSI OpraHu3mMoBy»; CocTaBieHre CXeM MOHOTHOPUAHOTO 1 AUTHOPUHOTO CKpeIBaHus;
3arnonHeHue Taburipl «BU/IbI TeHOTUITYECKON M3MEHUMBOCTH».

Tema 9.4
Bup

CopepxaHue yue0HOro Marepuasia

1

OBOJIOIIMOHHAS TEOPUSI U ee POJib B JOPMUPOBAHUM COBPEMEHHOM eCTeCTBeHHO-HAYYHON KapTHHBI
mupa. Buj, ero kpurepuu. Ilonmyssiuys Kak CTPYKTypHas efUHMLIA BUZA U 3BOOLMU. CUHTeTUUeCKas
Teopus 3BosiroLmu (CT3). [IBrKyliye cUbl 3BOMIOLMK B cooTBeTCTBUU ¢ CTO.

PesynbraThl 3Bomouyu. CoxpaHeHHMe MHOroo0bpasusi BU/JJOB KaK OCHOBa YCTOMUYMBOTO
pazButus O6uocdepsl. [IpyurHBl BEIMMpaHUSI BUZOB. buonornueckuii mporpecc v OHMOIOTHYeCKUi
perpecc.

3

'unoTre3bl MPOUCXOXKAEHUS >KU3HU. Y C/IOKHEHWe >KMBBIX OPraHM3MOB Ha 3em/ie B TIpoLiecce
9BOJTIOLWH.

HPaKTI/I‘—IeCKI/Ie 3dHATHUSA

4
5
6

~N

[TpakTueckasi pabora Ne 13 AHTpornoreHe3 ¥ ero 3aKOHOMEPHOCTH.

[MTpakTrueckas pabota Ne 14 [TokasaTesbCTBa PO/CTBA YeIOBEKA C MJIEKOIMUTAIOIIUMHU JXKUBOTHBIMHU.
[TpakTueckasi pabota Ne 15 Jkosornueckre (hakToOpbl aHTPOIIOTeHe3a: YCA0XKHeHHe TIOMYJIALHOHHOMI
CTPYKTYPhbI BU/la, U3TOTOBJIEHME OpPYWH TPYyJa, IIepexo/, OT PaCcTUTE/bHOI0 K CMEIIaHHOMY THUITY NUTaHUS,
WCII0/Ib30BaHue OTHs.

[Tpaktuueckasi pabora Ne 16 [TosiBneHre MBICTUTENBHOM /1eSTe/IbHOCTH U WieHOpa3elbHOU peun.
ITpaktuueckasi pabora Ne 17 TTpoucxokaeHre 4esloBeYeCKUX pac.




IlpakTHUecKHe 3aHATHA 4
1 | Ilpaktuueckasi paborta Ne 18 Omnucanue ocobeit Bujja o MOp(oIornyecKkoMy KpUTEPHIO.
2 | TIpaktuueckast pabora Ne 19 Omnucanue ocobei BUja Mo MOP(]OIOrHUecKOMY KPUTEPHIO
3 | Tlpaktuueckast pabora Ne 20 AHanM3 1 OLleHKa Pa3/TMUHbIX TUIIOTe3 MPOUCXOXKEHUS KU3HHU.
4 | TIpaktuyeckasi pabora Ne 21 AHanM3 U OIleHKa pa3/IMYHbIX THUIOTe3 IPOUCXOXKIEHUs UesioBekKa.
CamocTosaTe/IbHasA padoTa 00yuamuxcs 4
1 | 3anonHeHue Tabnuipl Kputepun BUja
2 | CocrassieHve cxembl HaripaB/ieHus: 3BOTFOLIMA
Tema 9.5 Co/iep)kaHue yue0HOro MaTepurasia 2
OKOCUCTeMbI 1 [TpeaMeT 1 3a/jauu SKOJIOTHU: yueHHe 00 IKOOTHUeCKUX (akTopax, yueHHe 0 Coo0IecTBaX OpraHMu3MOB,
yueHHe 0 buocgepe. Dkosoruueckre GakTopbl, 0COOEHHOCTH MX BO3/IeHCTBUSL. JKOIOTHYecKast
XapaKTepUCTUKa BHUJA.
2 | IonsATHe 00 3KO/IOTHUeCKUX cucTeMaXx. Llenu nuTanusi, Tpoduyeckrie ypoBHU. BroreorieHo3 Kak
9KOCHCTEMA.
3 | TpaHcdopmalysi ecTeCTBeHHBIX 3KOJIOTHYeCKUX cucteM. OcoOeHHOCTH arpo’KOCHUCTeM (arporjeHO30B).
IIpakTHUecKHe 3aHATHA 9
1 | Ilpaktuueckast pabora Ne 22 CocTaB/ieHre CxeM TiepeJjaudl BeIeCTB U SHePTUr
2 | ITpakTnueckas pabota Ne 23 CocTaB/ieHHe CXeM TTUTaHUS
3 | TlpakTrueckas pabota Ne 24 CocTaBjieHHe CXeM Iepe/jauy BeIeCTB ¥ SHEPTUX U CXeM MTUTaHuUs
4 | Ilpaktuueckasi paborta Ne 25 CpaBHUTe/bHasI XapaKTepUCTUKA TTPUPOJHBIX IKOCUCTEM
5 [MTpakTrueckast pabota Ne 26 CpaBHHTe/TbHASI XapaKTEPUCTHKA arPOIKOCUCTEM CBOEH MECTHOCTH.
6 | IIpakTuueckasi pabota Ne 27 CpaBHUTe/IbHAsI XapaKTePUCTHKA arpO3KOCHUCTEM CBOeM MeCTHOCTU U
9KOCUCTEM
7 | Ilpaktuueckasi pabota Ne 28 PellieHre 3K0/I0THYECKUX 3a/]au.
8 | IlpakTrueckas pabota Ne 29 AHa/mu3 W OlleHKa IMOC/IeICTBUN COOCTBEHHOUM [esITe/TbHOCTU B
OKpy>Katollleid cpefie
9 [MpakTrueckast pabota Ne 30 CpaBHHTebHASI XapaKTEPUCTHKA arPOIKOCHCTEM CBOE MeCTHOCTU
r7100a/IbHBIX 9KOJ0TUYeCKUX NpobsieM U myTeld WX pelleHusl.
Bcero: 129 yac.







3. YCJIOBUS PEAJIN3AIINA PABOYEHN ITPOT'PAMMBI
YYEBHOTI' O ITPEJMETA
3.1. TpeOoBaHus K yue0HO-MeTOANYECKOMY U MaTepHATbHO-TEXHUUECKOMY 00ecreueHHIo
[Tporpamma mipeziMeTa peanu3yercs B yuebHoM KabuHeTe «EcTecTBO3HaHUE».
Ob6opyznoBaHue KabrHeTa:
O0OopyaoBaHue yueOHOro KabuHera:
1. KommbroTep, NpUHTEP.
2. Cepus Tabdmry
* CTpoeHue XMBOTHOU K/IeTKH
» CTpoeHue >KUBOTHOM U PaCTUTETHHOU KJIeTKH (T10 ZAHHBIM LIBETHOTO MHUKPOCKOTIA)
* bBuocunTe3 benka
* Crpoenuve [JHK
* ®dorocuHTe3
* Muro3
* Crtpoenue u QyHKIUHN OeTKOB
* Turbl pa3MHOXXEHUSI OPraHU3MOB
* TlopTpeTsl yueHbIX
* MoHorubpuaHOe CKpeluBaHue
e JIurubpuHOe CKpeIrBaHie
* Pabotbl MuuypyHa o rubpuan3auu
* XPpOMOCOMHOE orTipejiesieHue 1oJia
* TeHeTHUeCKUH KOJ
» [leticTBUe (paKTOPOB Cpe/ibl Ha JKHBbIe OpraHU3Mbl
* Pa3BuTyHe XU3HU Ha 3emiie
* UesioBeueckue pacel
* Meiio3
* 3apogpllieBoe pa3BUTHe OpraHMU3Ma

e Pa3BuTHe NOJOBLIX KJIETOK

. CTtpoeHue aToMa

. Mogenu aToMOB HEKOTOPBIX 3/IEMEHTOB

. Kpucransl

. Xumunyeckasi CBA3b

. BanenTtHOCTB

. Tabmurja «ITeproanyeckasi CUCTEMa XUMHUECKHX 37ieMeHTOB [1.M1. MeHieneeBa»

U] Tabmmija «PacTBOPUMOCTD COJiel, KUC/IOT U OCHOBAaHUM 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. udopmanuoHHoe obecrieueHue 00ydeHust

Cnucoxk nH(pOpManMOHHBIX HCTOYHUKOB [I/Is 00yUYaIOIUXCA

OcCHOBHbIE HCTOYHUKH

1. I'ycetixanoB, M.K. EcrecTBo3Hanue: yueOHUK u nipakTukyMm 11t CITO /M.K. I'ycelixaHoB.

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

2. JlaBpenenko, B.H. EcrectBo3Hanue: yueOHuk s CIIO/ B.H. JlaBpeHeHKO.-M.:

u3garenscTBo FOpaiir, 2020.-462¢

3. Ceupujos, B.B. EcrecTBo3HaHMe: yueObHOe rocobue aist CITO/B.B. Ceupumos, N.1.
Ceupugosa.-M.: usgatensctBo HOpaiit, 2019.-358c.

JonosHUTeIbHbIE HCTOUHUKH

1. Bamenckuii, C.J1. EcrectBo3HaHue: yueOHUK u mpakTtukyMm ansi CIIO / C.M. BameHckwuit.- M.:
u3zgarenbctBo FOpaiit, 2019.-367c.

2. Benses, [. K., Oevimmi, I'"\M. Buosorus . 10 knacc: yueOHUK i 0011e06pa3oBaTe/IbHbBIX
opraHu3ainuii: 6a3osbiii ypoBens/ . K. bensies, I'M.  Jemvimn, JI.H. Ky3neroBa u ap.— M.:
IIpocsemenue, 2019. — 224 c.

3. bense, [. K., Jeivinmi, I''M. Buosorust . 11 knacc: yueOHUK /s 0011je00pa3oBaTeIbHbIX
opranu3anuii: 6a3oBbeiii ypoBens/ [I. K. bensieB, I1.M. bopogun, I['.M. [emviiui] u gp.— M.:
ITpocsemenue, 2020. — 224 c.

Cnucok uH(popMaIMoHHBIX NCTOUYHHNKOB /i1 NpenojaBare/is
OcHoOBHBIe HCTOYHHUKH
1. Crenbnuk, O.H. EcrecTBo3Hanue: yueOHoe nmocobwue asyisi CI1O/ O.H. CtenpHUK.- M.: U37aTenbCTBO
FOparit, 2020.-223c.
2. CmupoHoB, M.C. EcrecTBo3HaHue: yueOHUK U ipakTUKyM 11t CITIO/ M.C. CmupoHos, T.M.

CmupoHoBa, M.B. Hekitozi0B.- M.: uspatenbctBo 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 ;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.FO.
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