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1. HOACHUTEJBHASA 3AIIMCKA

[Iporpamma ydyebHoro mpenmera «EcTecTBO3HaHUE» pa3paboTaHa Ha OCHOBE:

dbenepaibHOTO TOCYIapCTBEHHOTO O0pa30BaTEeIbHOTO CTAHAAPTa CPEIHETO
obmero oopazosanus (nanee — ®I'OC COO);

IPUMEPHON OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHEro OOIIEro
obpazoBanus (nanee — [IOOIT COO);

dbenepaabHOTO TOCYAAPCTBEHHOIO0 00pa30BaTEIbHOIO CTaHIApTa CPEIHETO
npodeccuonanbHoro obpazoanus (nanee — ®I'OC CII10) 44.02.02 [IpenonaBanue B
HavyaJbHBIX KJaccax;

npuMepHol  paGodeil  mporpamMmbl  00IIe00pa3oBaTENbHOW  Yy4eOHOMU
mucuuIiuiiabl - «EcTecTBO3HaHME» MO TyMaHUTapHoMy — mnpodwio (A
npodeccroHaIbHbIX 00pa30BaTEIbHBIX OPTraHU3aIINi);

yuebHoro tuiana no crnenuanbHocTd 44.02.02 [IpenonaBanue B HayadbHBIX
KJaccax;

paboueii mporpaMmbl BocniuTanus 1o cnernuanbHoctu 44.02.02 TlpenogaBanue
B HayaJbHBIX KJaccax.

[Iporpamma yueOHoro mpeamera «EcrtecTBo3zHanue» paspaboraHa B
cootrBeTcTBUM ¢ KoHuenuue mpenomaBaHusi o0I1e00pa3oBaTEIbHBIX JTUCIUILUIHH C
y4eToM npodecCUOHATbHON HaIMpPaBJICHHOCTH porpaMm CPEIHETO
npodeccHoHaIbHOrO0 00pa30BaHMs, peaTN3yeMbIX Ha 0a3e OCHOBHOTO OOIIETro
oOpa3oBaHusA, YTBEPXKIACHHOW pacrmopsbkeHneM MUHHUCTEpCTBA  MPOCBEIICHUS
Poccuiickoit  ®enepaniun ot 30.04.2021 Ne P-98, Ha oOcHOBaHMM THChMa
JlemapramMeHnTa rocyJapcTBEHHON MOJUTUKU B cepe cpeaHero npodheccuoHaIbHOTO
oOpa3zoBaHus u mnpodeccuoHanbHOro oOy4YeHuss MuUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit deneparuun ot 30.08.2021 Ne 05-1136 «O HampaBlIeHMHM METOIUK
IIPETOaBaHuUs.

Conepxanune pabouedt mporpammbl 1o npeamery «EctecTBo3HaHHE»
pa3paboTaHO Ha OCHOBE:

cuHXpoHHu3anuu oOpazoBare’abHbIX pe3ynabTaToB GI'OC COO (IMYHOCTHBIX,
npenMetHbix, Metanpeametnoix) 1 ®I'OC CIIO (OK, TIK) ¢ yyetom mpoduinbHOU
HAIPaBJICHHOCTU MPOQecCuu/ CeuaibHOCTH,

UHTETPAllMd U TPEEMCTBEHHOCTH COIEepKaHUs MO npeamMeTy

«EcrecTBO3HaHME» U COAEpKAHUA YYEOHBIX JUCHMIUIAH, TPO(EeCCHOHATBHBIX
moxayiei ®I'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYype OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMBbI:

VYyeOnpiii npeamer «EcTtecTBO3HaHME» H3y4aeTcss B 00II€00pa3oBaTEIIbHOM
IIUKJIE OCHOBHOW 00pa30BaTENIbHOW MPOTPAMMBI CPETHETO MPOPECCHOHATBHOTO
obopazoBanusa (manee — OOIl CIIO) mo 44.02.02 IlpemomaBaHue B HadaIbHBIX
KJlaccax Ha 06a3e OCHOBHOTO 00IIero oOpa3oBaHUs C MOJYyYEHUEM CPETHETO OOIIero
00pa3oBaHUSI.

Ha wusyuenme mpenmera «EcrectBoznanme» mo 44.02.02 ITlpemonaBanue B
HayaJbHBIX Kjaccax OTBOAUTCS 234 4yaca B COOTBETCTBUU C YYEOHBIM IUIAHOM IIO
cnenuanbHocTy [IpenosaBaHue B HAYaIbHBIX KJlacca.

B nporpamme Teopetrnueckue CBZI[GHH}I JOTIOJIHSIIOTCS  J1a0OpaTOPHBIMU U



MPAKTUYECKUMHU 3aHATUSMU B COOTBETCTBUU C YUYEOHBIM IJIAHOM I10 CHEUATBHOCTH.

IIporpaMmma cOnEpKUT TEMATUUYECKUN IUIAH, OTPAKAIOIIMM KOJIUYECTBO YacoB,
BBIJICJIIEMOE Ha M3YUYECHHE PA3/IeNIOB U TEM B paMKax npeameta «EctecTBo3HaHue».

KonTpone kauectBa ocBoeHHMs mpeameTa «EcTecTBO3HaHUE» MPOBOJUTCS B
IIPOLECCE TEKYLIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTaLlUH.

Texymuii KOHTPOJIb TPOBOAUTCS B Mpeenax yueOHOro BpEMEHHU, OTBEACHHOTO
Ha MpeaMeT, KaK TPaJAULMOHHBIMHU, TaK U WHHOBAllMOHHBIMM METOJAaMH, BKJIIOYas
KOMIIBIOTEPHOE  TeCTUpoBaHUE. Pe3ynpTaThl  KOHTPOJIS  YYMUTHIBAIOTCS  NPHU
MOJIBEICHUH UTOTOB I10 MPEIMETY.

[IpoMesxyTouHas arrectauus NpoBOAUTCS B (popMe audPepeHInpOBaHHOTO
3ayera Mo UTOraM M3y4eHHUs MpeMeTa.

1.2. Hean u3agaum y4eOHOro nmpeaMmera

Peanuzanus nporpammel yueOHOTO npeaMera «EcTecTBo3HaHUE» B CTPYKTYpE
OOII CIIO nanpasieHa Ha JOCTHKEHUE LETH T10:

O0CBOCHHUIO 00pazoBarenbHbIX pe3ynbTaToB ®I'OC COO: nuuynocTtHbIC (JIP),

metanpeametnoie (MP), mpeamernbie 6a3oBoro/yriayonerHoro yposss (I1P0O),
MOJTOTOBKE OOYYArOIIUXCS K OCBOEHHUIO OOHmMX U MPOodheCCHOHAIBHBIX
komnerennuii (ganee — OK, IIK) B coorBerctBun ¢ ®I'OC CIIO mo 44.02.02
[IpenogaBanne B HaYaIbHBIX KJaccax.

B cootBerctBUu ¢ IIOOII COO coaepkanue mnporpaMmbl HampaBiI€HO Ha
JOCTH>KEHUE CIEAYIONIUX 3a/1ay:

— OCBOECHHME 3HAaHUN O COBPEMEHHOW €CTECTBEHHOHAy4YHOW KapTUHE MHUpa U
METOJ1aX €CTECTBEHHBIX HAyK, 3HAKOMCTBO ¢ HauOoJyiee BaXXHBIMU UCSIMU U
OOCTHKEHUSIMU €CTECTBO3HAHMS, IO3BOJISIIOIIMMH PACKpbITh €r0 poJib B
IPEACTABICHUAX YEIOBEKA O MIPUPOJIE, PA3BUTHUU TEXHUKH M TEXHOJIOTHIA;

— OBJIAJICHUE YMEHUSMH TMPUMEHSATH MOJyYCHHbIC 3HAHUS MJisi OOBSICHEHUS
SIBIICHUWA OKPYXKAIOIIEr0 MHPA, KPUTHYECKOW OLEHKHM HCIOJIb30BAHUSA
€CTECTBEHHOHAYYHON  WHGOpMAIMK, TIOJYYCHHOW U3  Pa3IMYHBIX
UCTOYHUKOB [IJI1 OCO3HAHHOI'O OMNpENENeHUsI COOCTBEHHOW MO3WUILIUU TIO
OTHONICHHUIO K OOCYXJIaeMbIM B 0OIIecTBE MpodiemMaM (9KOJOTUYECKUM,
SHEPIreTUYECKUM, CHIPBEBBIM U JIP.);

— Ppa3BUTHE MHTEIUIEKTYaTbHBIX, TBOPUYECKUX CITOCOOHOCTEH M KPUTHYECKOTO
MBIIIUICHUST B XOJ€ IPOCTEHMIINX HCCIEIOBaHUM, aHalW3a SBJICHHM,
BOCIIPUSTHS M HHTEPIPETALIMHU MOJYYEHHBIX IIPHU 3TOM PE3YIbTATOB;

— BOCIUTaHHE YOEXKICHHOCTH B BO3MOXXHOCTU MO3HAHUS 3aKOHOB MPUPOJBI U
UCIIOJIb30BAHUSl  JIOCTUKEHHUM  €CTECTBEHHBIX HAyK [JIsl  pa3BUTHUSA
IUMBUIN3ALUN; CTPEMJIEHUE K OOOCHOBAHHOCTH BBICKA3bIBAEMOM MO3UIUU U
yBaXKCHHE K MHEHHIO OTIMIOHEHTOB MPHU OOCYKIECHUHU MPOOIIeM; 0CO3HAHHOE
OTHOILIEHHE K BO3MOXKHOCTH ONACHBIX DSKOJOTHYECKHUX U ATUYECKUX
MOCJIEICTBUH, CBSI3aHHBIX C JOCTH)KEHUSIMH €CTECTBEHHBIX HAYK;

— UCIOJIb30BAHUE €CTECTBEHHOHAYUYHBIX 3HAHWI B MOBCEIHEBHOM >KU3HU JIsS
oOecrieueHus: 0€30MACHOCTH KU3HENESITEIbHOCTH, OXpaHbl 3/I0POBbBA,
OKpY’Karolen cpejibl, SHEProcoOepeKeHUsl.

B npouecce ocBoenus npez[Mega «EctecTBO3HaHME» Yy OOy4arolmuxcs



IeJICHANPaBIeHHO (OPMHUPYIOTCS YHUBEpCAJIbHbIE ydeOHbIC aeicTBuA (manmee —
YY), Briawouas (QopMuUpoBaHME ~ KOMIETEHUMH B o0iactu  ydeOHO-
MCCIIEIOBATEIbCKOM W TPOEKTHOM JEeATEIbHOCTH, KOTOpPhIE B CBOIO OdYepenb
o0ecreynBalT MPEeeMCTBEHHOCTh (opmupoBanus oOmux komneteHui @OI'OC
CIIO.

dopmupoBaHue YV I OPUEHTHUPOBAHO Ha npodeccruoHagbHOe
caMoOTpe/ieNieHne 00yJaloIXcs, pa3BUTHE 0a30BBIX YIPABICHYECKUX YMEHHH IO
IJIAHUPOBAHUIO U IPOSKTUPOBAHUIO CBOETO MPO(ECCHOHAIIBHOTO OYAYIIEro.

1.3. OOmas xapakTepuCTHKA y4eOHOI0 NMpeaMeTa

[Ipenmer «EcTecTBO3HaHKE» M3ydaeTcst Ha 0a30BOM YpOBHE.

[Ipenmer «EcTtecTBO3HAHME» HMEET MEXKIUCUUIUIMHAPHYIO CBA3b  C
npeaMeTaMu 0011e00pa30BaTENbHOTO M JAUCHUIUIMHAMH 001IenpodecCuOHaTBLHOTO
mukia OIT 03. Bo3pactHas anatomust, pusnonorus u ruruena, OIl 05. bezonacHocThb
KUZHEACATEILHOCTH, a TaKXKe MEXKIUCHUIUIMHApHBIMU Kypcamu (manee - MJIK)
npodeccuonanpHoro 1mukiaa  MJIK 01.05 EcrectBo3nanue ¢ METOAUKOU
npenoaaBanus, MJIK 02.05 OcHoBbl opraHuzaiuy BHEYPOUYHOU pabOTHl B 00JacTH
bu3KyIBTYpHO-0310pOBUTENRHON AesTenbHocTH, MJIK 02.06 OcHOBBI opraHu3auu
BHEYPOUHOU pabOThI B 00JACTH IKOJIOTO-OMOIOrndeckon nestenpbHocTr; MK
02.07/ OcHOBbl OpraHu3aldd HEYpOYHOH pabOThl B 00JacCTH TYPUCTCKO-
KpaeBemaueckoil gnesrenbHocTn (manmee — I[IM) IIM 01, TlpemomaBanue 1o
nporpaMMmam HadajapHOTo oOmiero odpasoBanusi: [IM 02. Opranuzaiusi BHEypOUHOU
JESTEIBHOCTH U OOLIEHUS MJIQAIINUX IIKOJIBHUKOB.

[Ipenmer «EcTecTBO3HAaHME» HMEET MEXIUCIMIUIMHAPHYIO CBA3b C Y4eOHOMU
TUCIUIUIMHON «O01Me KOMIEeTeHIMH TpodeccuoHana» o01enpodecCuoHaIbHOTO
IMKJIa B YaCTH Pa3BUTHUS MAaTEMAaTHYECKOM, YUTATEIBCKOM, €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTH, a Takke (OPMHUPOBAHUS OONIMX KOMIIETCHIMKA B cdepe paboThl C
UH(OpMaIIMEH, cCaMOOpraHU3aIUY U CaMOYTIPABIICHUSI, KOMMYHHUKAIIH.

CognepxaHue mpeaMeTra  HAmpaBlI€HO Ha  JIOCTHKCHUE  JTUYHOCTHBIX,
METaIpeIMETHBIX U TIPEJIMETHBIX Pe3yJIbTaTOB 00yUueHHs, periaMmeHTupoBaHHbIX OI'OC
COO.

B npodunbHyl0 COCTaBISOMYI0O TO TPEIMETY BXOIUT MPOodhecCHOHATHHO
OpUEHTUPOBAHHOE CONIepKaHKe, HeoOXoauMoe NIt (POPMHUPOBAHUSA Y O0YJArOIIUXCS
001X 1 MpoecCuOHATBFHBIX KOMIIETECHITHH.

B umensx moaroroBkm oOydamomuxcs K Oyaymiedl mpodeccruoHaIbHOM
NESTENBbHOCTH TPU U3ydeHUM yudeOHoro mpeamera «EctecTBo3Hanme» ocoboe
BHUMAaHUE YACJSIETCS H3YyUYCHHI0 OOBEKTOB U SBJICHUH €CTECTBEHHOTO MHpa B
rapMoHun (GU3UKU, XUMHUH, OUOIOTHH, HU3HMIECKON Teorpapuu U SKOJIOTHH.

B nmporpamme no npeamety «EcTecTBO3HaAHME), pEAIU3yEMOU IPU MOATOTOBKE
OoOy4JarommuXcs MO CIENHATBHOCTSIM, MPOPUIHBHO-OPUCHTUPOBAHHOE COJICPIKAHHE
HaxoauT oTpakeHwe B Temax: Tema 3.13 Kmmmar m mpucmocoOIeHHOCTh KUBBIX
OpraHu3MoB K ee ycioBusiM; Tema 5.4 ®duszuka u xumusa 4yeinoBeka; Tema 5. 5
Butamunsl, Tema 5.6 T'opmonbl, Tema 5.7 JlekapctBa Tema 5.8 3mopoBslii 006pa3
Ku3HU. OU3KKa Ha CITyK0€ 3J0pOBbs YEJIOBEKA.



1.4. Tlnannpyemble pe3yJibTAaThl 0CBOCHUS Y4eOHOI0 NpeaMera

B pamkax mporpammsl yaeOHOTo mipeameTa EcTecTBO3HAHHME 00YyUYarOIIUMHUCS
OCBaMBAIOTCS JUYHOCTHBIE, METANpPEIMETHBIE W TPEIMETHBIE pe3yJbTaThl B
cootBeTcTBUM ¢ TpeboBaHusMu OI'OC cpennero o61ero 0Opa3oBaHus: TUYHOCTHBIC
(JIP), metanpenmetHnie (MP), npenmernsie aiis 6azoBoro ypoBHs uzydeHus (I1P6):

Koapl
pe3yJbTaToB

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 NpeaMeTa BKJIKYAIOT:

JInunocTHbie pe3yabTarsl (JIP)

JIP 04

[IposBiArOIIMA U TEMOHCTPUPYIOIIUN yBa)KECHUE K JIIOIAM TPYZAA, OCO3HAIOIIUI
IIEHHOCTh COOCTBEHHOTO Tpyaa. CTpemMsimuiics K GOpMUPOBAHUIO B CETEBOM Cpelie
JMYHOCTHO M MPO(}HECCHOHATFHOTO KOHCTPYKTHBHOTO «ITU(PPOBOTO CIIETa»

JIP 07

Oco3Haronmuii TPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKa; YBa)KaroIIMi
COOCTBEHHYIO M UYKYI0 YHUKQJIbHOCTh B Pa3JINYHBIX CUTYAIUSAX, BO BCeX Gopmax
Y BUJIaX JICATEIBHOCTH.

JIP 08

[IposBasomKril 1 IEMOHCTPUPYIOIINI YBaXKEHHUE K MPEACTABUTENSAM Pa3IMUYHBIX
STHOKYJBTYPHBIX,  COIIMAIBHBIX, KOH()ECCHOHAIBHBIX W  HWHBIX  TPYMIL.
ConpuyacTHhII K COXpPaHEHHIO, MPEYMHOKEHUIO M TPAHCIALUU KYJIbTYPHBIX
TPaIUIIHA ¥ [IEHHOCTE MHOTOHAIMOHAJIIBHOTO POCCUICKOT0 TOCYIapCTBA

JIP 09

ColOmrogaronuii ¥ MpoNaraHAUPYIONINN TIpaBWiIa 3J0POBOTO M OE30MacHOTO
obpaza KM3HHM, CHOpPTa; NPEAYNPEKIAOMUNA JTUOO  MPEOI0JICBAIOIINN
3aBUCHUMOCTH OT aJIKOI'oJid, Ta6aI<a, ICUXOAKTHUBHBIX BCIICCTB, a3apTHBIX UIP H
T.1. COXpaHSIOMMN TCUXOJOTUYECKYI0 YCTOMYMBOCTh B CUTYAaTHBHO CJIOHBIX
WM CTPEMUTENFHO MEHSIOIIUXCS CUTYalUsAX

MeTtanpeamernbie pe3yabTatsl (MP)

MP 01

OBnaneHue yMEHMSIMM M HaBbIKAMU DAa3JIMYHBIX BUJOB I[O3HABATENIbHOM
JEeSITeNIbHOCTH JUIsl U3YUYEHHUS Pa3HbIX CTOPOH OKPYXAIOIIEro €CTeCTBEHHOTO0 MHUpa

MP 02

[IpuMeHeHHEe OCHOBHBIX  METOJOB  TO3HaHWA (HAONIONCHHS, HAYYHOTO
AKCTIIEPUMEHTA) JIJISl U3yYCHUS PA3IMYHBIX CTOPOH €CTECTBCHHO-HAYYHOU KapTHHBI
MHUpa, C  KOTOPHIMH  BO3HHKAeT  HEOOXOJUMOCTh  CTAJKUBaThCS B
npodeccuoHaIbHOU chepe

MP 03

Vmenune ONpCACIIATh LECIN U 3aga4u ACATCIIBHOCTH, BBI6I/IpaTB CpeacCTBa AJIiI UX
JOCTHIXXCHHUS Ha IMPAKTHUKE

MP 04

VYMenue ucnoab30BaTh Ppa3IN4YHBIEC NCTOYHUKHA IJI IMOJTYUYCHUSA €CTECTBCHHO -
HaquOﬁ I/IH(bOpMaI_[I/II/I H OLCHHBATL €€ JOCTOBCPHOCTL JIA JOCTHIKCHUA
ITI0CTAaBJICHHBIX ueneﬁ H 3a1a4

IIpenmernblie pe3yJbTaThl 0a30BbIH/yIiIy0/a1eHHbIH YPpoBeHb (ITP 0)

I1P6 01

ChopMHUpPOBAHHOCTh TPEACTABICHUN O IIEJIOCTHOH COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHUHE MHpa, IPUPOJE KaK eIWHOI LIeJTOCTHON cucTeMe, B3auMOCBSI3U
YeJIOBEKa, MPUPOJABI M OOIecTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax
Bcenennoit

I1P6 02

Bnanenue 3HaHUSIMU O Han0oJIee BaXKHBIX OTKPBITUAX U JOCTHIKCHUSAX B obOmactu
C€CTCCTBO3HAHMA, IMOBJIMABIINMX Ha 3BOJIIOIIHIO HpeI[CTaBJ'IeHI/Iﬁ O IMpupoac, Ha
PAa3BUTUC TCXHUKU U TEXHOJIOTHI

I1P6 03

ChopmupoBaHHOCTE yMEHHUS MPHUMEHSTh €CTECTBEHHO-HAYYHBIE 3HAHUS IS
OOBSCHEHUS OKPYXKAIOIIMX SIBJICHUW, COXpaHEHHS 3/J0pPOBbs, OOecreueHus
0€30MacCHOCTH  KU3HEACATEIHHOCTH, OEPeKHOTO0 OTHOIICHUS K MPHUPOJE,
paIMOHATBFHOTO MPUPOJIOOIB30BAHUS, & TAaKXKE BBIMOJTHEHUS POJIU TPaMOTHOTO
MoTpeOuTeNs




Koapbl
pe3yJbTaToB

HJIaHI/IpyeMBIe pe3yJbTaThbl 0OCBOCHUA yqeﬁnoro nmpeamMeTra BRKJIKYIAKT:

I1P6 04 CdhopmupoBaHHOCTH TPEACTABICHUI O HAYYHOM METOJE TO3HAHUS TPUPOJBLI H
CpeICTBaX M3y4YCHHsI METaMupa, MaKpOMHUpPa U MUKPOMHpA; BIaJCHUE MIPHEMAMHU
€CTECTBCHHO-HAYYHBIX HAOIIOJICHUH, OMBITOB, UCCICAOBAHUN M OIICHKH

AOCTOBCPHOCTH IMOJIYYCHHBIX PE3YJILTATOB

I1P6 05 Biianenue TOHATHMHBIM — ammmapaToM €CTECTBEHHBIX HAyK, I[O3BOJISAIOIINM
[I03HaBaTh MUP, y4aCTBOBATh B JIUCKYCCHUSIX IO €CTECTBEHHO-HAYyYHBIM BOIPOCAM,
WCIIOJIb30BAaTh  PA3IMYHBIE UCTOYHUKM  HMHPOpMAUUU ISl MOATOTOBKH
COOCTBEHHBIX PabOT, KPUTHUYECKH OTHOCUThCA K coobmienmsim  CMU,

COJICpIKaTUM HAYYIHYIO WH()OPMAIIHIO

I1P6 06 ChopmupoBaHHOCTh yMEHHUH MOHHMMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO
3HaHUS M KaXJOro 4YeJIOBEeKa HE3aBUCUMO OT €ro npo(ecCHOHaIbHOM
NEeSITeIbHOCTH, pa3iauuaTh (aKTbl M OLEHKH, CPaBHHUBATh OIIEHOYHBIE BBHIBOJIBI,
BUJIETh UX CBSA3b KPUTEPUSMU OIICHOK M CBSI3b KPUTEPUEB C OINpeAeTICHHOU

CHCTEMOM IIEHHOCTEH.

B nmnpouecce ocBoenus mnpeamera «EcTecTBO3HaHME» Yy O00ydaromUXcs
[[EJICHANPABIEHHO (OPMUPYIOTCS YHHBEpCAJIbHbIE Yy4yeOHbIE JCHCTBHUSA, BKIIIOYAS
(opMupoBaHUE KOMIETEHIIMH 00yUaromuxcsi B 00JaCTH y4eOHO-HCCIIe10BATENbCKON
U TPOEKTHOM JESATENbHOCTH, KOTOpbIE B CBOIO OYepelb O00ecreuyuBarOT
npeeMcTBeHHOCTh opMupoBanus o0uux komnereHuit GI'OC CIIO.

Buabl yHuBepcaabHbIX YUeOHBIX Koawbl HaumenoBanune OK (B
AeCTBUI OK coorBercTBMU ¢ PI'OC CIIO no
dIrocC Coo 44.02.02 IIpenogaBaHue B
HAYaJbHBIX KjIaccax)
[To3naBaTenpHBIC YHUBEpCcanbHbIe yueOHbple | OK 04 | OcymiecTBiasATh MOUCK, aHAIA3 U
neiictBus (popmupoBaHue COOCTBEHHON OIIeHKY MH(pOPMAIUU, HEOOX0IUMOKN
o0pa3oBaTeNIbHOI cTpaTeruu, CO3HaTEIbLHOE JUIS IOCTAHOBKH U PEILICHUS
(dbopmMupoBaHue 00pa3z0BaTEILHOTO 3aMpoca) npodeccuoHalbHBIX 3a1a4,
po(deccCHoHaNBHOTO ¥ TMYHOCTHOTO
pa3BUTHUS
OK 05 | Ucnoas3oBath HHGOPMALIHOHHO-
KOMMYHUKAIIHOHHbIE TEXHOJIOTHH IS
COBEPIICHCTBOBAHUS
npodeccuoHalbHOM e TENbHOCTH
KoMMyHHKaTHBHBIE YHUBEPCAIbHbBIE OK 06 | PabGoTtaTh B KOJIEKTUBE U KOMaH]IE,
yueOHble AelicTBUS (KOJUIEKTUBHAS U B3aMMO/ICIICTBOBATH C PYKOBOJICTBOM,
WHIUBUAYaJIbHAS JESTEIbHOCTD IS KOJUIETaMH U COLIMATIbHBIMU
pelieHns yueOHbIX, T03HABATEIbHBIX, napTHepamMu
HCCIIEIOBATENIbCKUX, IIPOEKTHBIX, OK 10 | OcymiecTBasTh Npo(UIAKTUKY




npodeccHoOHANBHBIX 33/1a4) TpaBMaTu3Ma, 00ecrieunBaTh OXpaHy
JKA3HU U 30pOBbS IETEN

PerynsaTuBHBIE yHUBEpCAIbHbBIE YUeOHBIC OK 01 | IToHuMath CyIIHOCTb ¥ COLIUAIBHYIO
neicTBus (LenenosyiaraHnue, miaHupoBaHUE, 3HAYUMOCTh CBOEH Oymymeit
PYKOBOJICTBO, KOHTPOJIb, KOPPEKLIMS, npodeccuu, MPosSBIATh K HEl
IIOCTPOCHUE WHIUBUIYAIBHOU YCTOWYMBBIM UHTEPEC
00pa30BaTEIILHON TPACKTOPUH) OK 02 | Opranu3oBbIBaTh COOCTBCHHYIO

NS TeIbHOCTD, OTIPENIENIATH METOIbI
pemeHus mpodecCHoHANBHBIX 3a/1a4,
OLICHUBATh UX 3(PPEKTUBHOCTD U
Ka4eCTBO

OK 07 | CraBuTh 11€1H, MOTUBUPOBATD
NeSITeTbHOCTH BOCTIUTAHHUKOB,
OPraHn30BBIBATH H KOHTPOJIHUPOBATH
ux paboTy ¢ IpUHATHEM Ha ceOs
OTBETCTBEHHOCTH 32 Ka4€CTBO
00pa3oBaTeNbpHOrO Ipolecca

B memsx mnoaroroBku oOydarommuxcs K o Oyaymied  mpodeccroHaabHOU
NEATeIbHOCTH  TpU  M3ydeHUH  yueOHoro  mpeamera  «EcrectBo3Hanue»
3akjajgpiBaeTcs ocHoBa s hopmupoBanus [1IK B pamkax peanuzanuu OOIT CIIO o
crietmaiabHOCTH [IpernonaBanne B HAYAJIbHBIX KJaccax

Koawi IIK HaunmenoBanue IIK (B coorBercTBru ¢ ®T'OC CIIO mno 44.02.02

IIpenogaBanue B HAYaJIbHBIX KJIACCAX)
HaumenoBanue BII{

1K 4.3
CucreMaTu3MpoBaTh W OLIEHUBATH TMEJArOTHYECKUH OIBIT U
oOpa3oBaTeibHbIE TEXHOJOTMH B 00JacTM HayaldbHOTO OOIIETO
oOpa3oBaHUs Ha OCHOBE M3y4yeHUs MPodecCHUOHATBHOU JHUTEpaTypHI,
caMoaHaJIh3a U aHaJIu3a eI TeIbHOCTH JIPYTUX Me1aroros.
K 3.1

[IpoBoauTh TmEmarormdyeckoe HaOJIOJCHHE | JIHATHOCTHUKY,
UHTEPIPETUPOBATH MOJTYYECHHBIE PE3YJIbTATHI.




2. OFBEM YYEBHOI'O ITIPEJMETA U BUJIbl YYEEHOM PABOTHI

Bun yueOHoit paGoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4e0HOT0 IpeaMeTa 234
OcHoBHoOe coaepxxaHue 156
BT. U.:

TEOpeTHYEeCKOe 00yueHue 101
abopaTOPHBIC/ TIPAKTHIECKUE 3aHITHS 55
camocTosiTeNIbHasg paboTa 00ydarouxcs 78
IIpodeccuoHaTbHO OPEHTHPOBAHHOE COePKAHUE 13
BT. U.:

TeopeTnyeckoe oOyueHue 8
ab0paTOPHBIC/ PAKTHIECKUE 3aHITHS 5
I[IpomexyTounas arrectauus (3xk3amen/1uddepeHnnpoBaHHbIi 3a4eT) 2
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3. COAEPKAHUE U TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O IPEJIMETA

ECTECTBO3HAHUE
Oo6bem Kon Kon
HanpasJiienust
HaumenoBanue Coaep:xkaHue yue0HOTro MaTtepuaja u Gpopmsl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3aNNu esiTeJIbHOCTH 00yYa0IIMXCsI yacax pe3yJbTara pe3yJbTara
®roc Co0 ®roc CIo padoTeI
BBenenue BBenenue B ecrectBo3Hanue. Pa3ennsl Onosorusi, 1 JIP10, JIP 11 JIP 6-8 OxH, DemH.
dpusuka, xumusi. OK 05, OK 08 OK 05, OK 08
[Tpupona — cpena oOUTaHUS U UICTOYHHK JKU3HH YEITOBEKA.
B3aumooTHOIIIEHNS YeI0BeKa U IPUPOJIbI, X THATCKTHKA.
[Ipupoaa — HICTOYHHUK TBOPUYECKOTO BIAOXHOBECHHUS
nesrenied uckyccrpa. Kakoe MecTo B €CTECTBO3HAHUM
3aHMMAaeT MECTO OHOJIOTHs, PU3NKA U XUMUS, UX
B3aHMOCBSI3b MEXTy COOOM.
Pa3nen 1. EcrecTBO3HaHUE U MeTO/IbI TO3HAHUS MUPa 23
Tema 1.1 Copneprkanue yaeOHOro MaTepuaia 1 JIP 7 JIP 6-8 T'H
EcrectBo3nanmne — | 1 | IIpeacraBiienne jiojaeii o mpupoae B J[peBHeM OK 06 OK 06
€IMHCTBO HAYK O MHpe.
npuposje

Martepus u hopMsl ee cyiecTBoBaHus. JuanekTrka
ectecTBO3HaHUs. OCHOBHBIE 3TaIlbl €70 PA3BUTHSI.
[TonsiTHE 0 €cTeCTBO3HAHUU KaK CUCTEME HAyIHBIX
3HAHWH O IPUPOJIE.
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Oo0bem Kon Kon
Hanpasienus
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 0o0pa3oBaTeIbHOIO | 00pa30BaTeIbHOIO BOCHHTATENLHOI
pa3iesoB H TeM OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst yacax pe3yJabTarta pe3yJbTara
®rocC COO ®roC CIo padore!
Tema 1.2 IpakTuyeckoe 3ansiTue Ne 1, 2. 2 JIP7 JIP 6-8 I'H
YpoBHu HayyHOro | [IpakTHKyM™m 1O M3y4EeHHIO YPOBHEH HAYYHOTO MTO3HAHUS B OK 06 OK 06
MO3HAHUSA W3Y4YEHUU €CTECTBO3HAHMUSL.
CamocrosiTesibHasi padoTa odyuarommxest Ne 1, 2. 2
[ToaroroBka noknana Ha TeMy: «Bkiaza poccuiicKux
YUEHBIX B pa3BUTHE €CTECTBEHHBIX HAYK.
Tema 1.3 Coneprxanne yaeOHOTO MaTepuana 2
A3bIk 1 | buosornyeckasi TEpMHHOJIOTHSA M ee 0COOEHHOCTH 1
ecTeCTBO3ZHAHUS
buonornueckas cucremaTuka u €e BaKHEHIIne
TakCOHbL. buHOMMHAaNBHAs HOMeHKIIaTypa. [lonsaTue JIP 11. JIP 14 JIP 6-8 OemH
Buaa. Cucremaruka ,KUBOTHBIX. [loHATHE TOPOIBI.
Cucremaruka pactenuii. [lonsrue copra. OK 08 OK 08
buonornueckas HOMEHKIATypa — OCHOBA
npohecCHOHANBHOM IEATETLHOCTH. T pUBHAIbHBIE
Ha3BaHWs. PalnlMoHanpHass HOMEHKIIATypa.
Mexnynapoanas HomeHkiarypa MFOITAK.
2 | TepMuHoJiorusi B XuMum 1 (pu3uKe U ux 1
0COOECHHOCTH
XUMHUYECKHUE FIIEMEHTBI U MPOUCXO0KACHUE UX JIP 5 JIP 5, JIP 8 TH, IlamH
Ha3BaHuil. Kinaccudukarus HeopraHu4ecK1uX BEIIECTB OK 06, OK 08 OK 06, OK 08

(OKCI/II[LI, KHCJI0ThI, OCHOBAHUA, COJ'II/I) H IIPUHIUIIBI
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

Koa
00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

o0Opa3oBaHus UX Ha3BaHUMN. EuHUIIBI ©I3MEpEeHUs
¢busnveckux BennunH Ha Pycu. Eaununiet nsmepenus
(U3NYECKNUX BETMYMH B HEKOTOPBIX APYIHX CTPAHAX.
MexyHapoaHas cucTeMa eIMHUL U3MEPEHUS
¢usnveckux BenmnunH — CU. OcHOBHBIE 1
MIPOU3BO/IHBIE €AMHULIBI H3MEPEHUS PUINUECKUX
BenuuuH CH.

Tema 1.4
Mupsl, B KOTOPbIX
MBI KUBEM

Coneprxanne yueOHOTO MaTepuana

1

Mmuoroo0pa3ue mupos. U3yueHnue 00beKTOB
MeramMmpa, MaKpoMUpa, MUKPOMHPA H HAHOMHUPA.

Knaccudukanus MupoB (Meramup, MaKkpoMup,
MUKpPOMUP, HAaHOMUD). ['paHUIIBI MUPOB U YCIIOBHOCTD
9TuX rpaHull. [Ipubopsl 1 U3ydeHus MUPOB, UX
3BOJIIOIMS OT CBETOBOTO MHUKpockorma P. I'yka o
CKaHMPYIOIIEro TyHHeIbHOTo Mukpockona (CTM) u
aTOMHOCHJIOBOTO MUKpOcKora (ACM).
MouiekynspHoe pacrio3HaBaHUE U €r0 POJib B IPUPO/IE
1 ku3HU yenoBeka. KoMmbrotepsl Oyaymiero

JIP 5
OK 06, OK 08

JIP 5, JIP 8
OK 06, OK 08

I'H, [lamH

CamocrosiTesbHas padoTa odyuyarwumxest Ne 3, 4
[ToaroToBka noknaaa Ha temy: "Hanomup, ero
0COOCHHOCTH M TIEPCIICKTUBHI'".

Tema 1.5

CogepxaHue yueOHOTO MaTepHana

JIP11.JIP 14

JIP 6-8
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Oo0Lem

Kon

Kon

Hanpasienus
HaumeHnoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 0o0pa3oBaTeIbHOIO | 00pa30BaTEILHOIO BOCINTATEBHOI
pa3ieJioB M TeM OpraHM3alu e TeJbHOCTH 00yYaomuXcs yacax pe3yJabTarTa pe3yJabTara
®roC COO ®roC CIo paborst
EcrecTBenHo- 1 | EcrecTBeHHO-HAy4YHbIe IOHATHS U 3aKOHBI. 1 OK 08 OK 08 ScemH
Hay4YHble NOHATHS,
3aKOHBbI M TEOPUH.
EcrecTtBenHO — Hay4Hble NOHATHS. KOHKpEeTHBIE N
a0CTpaKTHBIC €CTECTBEHHO — HAYYHBIC TOHSTHSI.
3aKOHBI €CTECTBO3HAHUS
2 | EcTecTBeHHO-HAaY4YHbIE TEOPUH. 1 JIP 11. JIP 14 JIP 6-8 IcemH
EctecTBeHHO — HayuHbIe Teopun. OnrcaTebHbIC OK 08 OK 08
TEOPHUH U OOBSICHUTEILHBIC TCOPUH.
[Iporro3upyromas poJib €CTECTBEHHO — HAYYHBIX
TEOPHIl.
IIpakTuyeckoe 3ansaTue Ne 3,4. HaGmonenue 3a 2 JIP11.JIP 14 JIP 6-8 DemH
rOpsIIIEN CBEUOM.
OK 08 OK 08
IIpakTnueckoe 3ansTue Ne 5, 6. Habmonenue 3a 2 JIP 11.JIP 14 JIP 6-8 AemH
IpopacTaHueM ceMsiH (hacoiu
OK 08 OK 08
IIpakTuyeckoe 3ansaTue Ne 7, 8. HaGmonenus 3a 2 JIP11.JIP 14 JIP 6-8 Demnu
U3MEHEHHEM TeMIIEPATyphl JIbJIa U €ro COCTOSIHUEM NPU
OK 08 OK 08

HarpCBaHUU.
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Oo0bem Kon Kon
Hanpasienus
HaumeHnoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 0o0pa3oBaTeIbHOIO | 00pa30BaTEILHOIO BOCIITATEALHOI
pa3ieJioB M TeM OpraHM3alu e TeJbHOCTH 00yYaomuXcs yacax pe3yJabTarTa pe3yJabTara
®rocC COO ®roC CIo padore!
CamocTosTebHas padoTa odyuarommxes Ne 5, 6. 2
Cocrasnenue cioBapeil no reme: "EcTecTBEHHO-HayUHbIE
TIOHSTHUS, 3aKOHBI U TeOpUH'.
CamocTosTebHas padoTa odyuarommxes Ne 7, 8. 2
CocraBienue TabauIpl « ITanbl pa3BUTUSL €CTECTBEHHO-
Hay4YHOU KapTHHBI MUPa»
Paznen 2. Meramup 18
Tema 2.1 Coneprkanne yaeOHOTO MaTeprana 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
JIutocdepa 1 | CTpoeHue U XapaKTepUCTHKA 3eMJIH 1 OK 05, OK 08 OK 05, OK 08
Bnyrpennee ctpoenne 3eMim 1 €€ XUMUYECKUI
coctaB. CTpoeHHE U COCTaB JINTOCQEPHI.
2 | I'opubie nopoawl. JInTocdepHblie MJINTHI. 1 JIP 10, JIP 11 JIP 11 OxH, OcmH, T'H
3eMmuieTpsiceHusi M IYHAMMU. OK 05, OK 08 OK 05, OK 08
MuHepabl ¥ TOpHBIE TOpoabl. Pynsl. JIutochepHsie
mwuThl. 3emiuerpsicenus. [llkana Puxrepa.
HNuTencuBHoCTh 3emieTrpsicenuid. Llynamu.
IpakTuyeckoe 3ansaTue Ne 9, 10. 2 JIP 10, JIP 11 JIP 11 OxH, DemH, I'H
[IpakTUKyM 1O M3yYEHHUIO TOPHBIX ITOPO/I. OK 05, OK 08 OK 05, OK 08
CamocrosiTesibHasi padora odyuarommuxest Ne 9, 10. 2

IToaroroBka MYHLTHMGHHﬁHOﬁ IMPE3CHTAllU HA TEMY
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Oo0bem Kon Kon
Hanpasienus
HaumeHnoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 0o0pa3oBaTeIbHOIO | 00pa30BaTEILHOIO BOCINTATEBHOI
pa3ieJioB M TeM OpraHM3alu e TeJbHOCTH 00yYaomuXcs yacax pe3yJabTarTa pe3yJabTara
®rocC COO ®roC CIo padore!
«CunpHeiimue 3emuerpsiceHuss XX-XXI BB»
Tema 2.2 Conepsxkanne yaueOHOTo MaTepuana 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
I'uapocdepa 1 | T'uapocdepa. Cocras ruapochepsl. Oxkeanbl u 1 OK 05, OK 08 OK 05, OK 08
Mopsi.
CocraB ruapochepsl. MupoBoii okean. Mopsi.
Herunuunsie mops: CapraccoBo, Kacniuiickoe u
Apanbckoe. Tema Mops B MPOM3BEACHHUSIX MUPOBOM
XY/I0KECTBEHHON KYJIbTYPHI.
2 | Boawl okeaHoB u Mopeii. Boabl cymm. 1 JIP 10, JIP 11 JIP 11 OkH, OcmH, 'H
OK 05, OK 08 OK 05, OK 08

XUMHUYECKUN COCTaB MOPCKON M OKEAHUYECKOU BOJIBI.
[Tpomuiinie. Jlen B okeane. I'pennanaus. AHTapKTHIA.
JBmxenue Boag Mupooro okeana. [IpuinBel u
oTiuBbl. Mopckue Tedyenus. Tunbl kiumaTa. Bobl
cymu U ux knaccudukanusa. Pogauku. ['eizepsl.
MunepanbHbie BOJbI U UX Kiaccudukanus. [Ipobnema
npecHoit Boaibl. O3epo baiikan. KapcToBele siBjeHus u
00pa3oBaHUE CTAJAKTUTOB U CTAJIArMHUTOB.
AHOMaJIbHbIE CBOMCTBA BOJIbI U UX 3HAUYEHUE B

IPHUPOJIE.
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Oo6bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeJILHOr0 | 00Pa30BaTEIbLHOIO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJbTara pe3yJbTara
®rocC COO ®I0oC CIO padoTeI
IIpakTuyeckoe 3ansaTue Ne 11, 12. 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
[TpakTHKyM 1O U3y4CHHIO )KECTKOCTH BOJIBI U OK 05, OK 08 OK 05, OK 08
YCTPAHCHHIO €€ JKECTKOCTH.
CamocrosiTesibHasi pa6oTra odyuarmmxest Ne 11,12, 2
[ToaroToBka MyabTUMEAUNHON MPE3EHTALIMHA HA TEMY
«CunpHenmue HaBogHeHUST X X-XXI| BB»
Tema 2.3 Coneprxanne yaeOHOTO MaTepuana 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
AtMocdepa 1 | Ctpoenne armocgepnl. CocTaB Bo3ayxa 1 OK 05, OK 08 OK 05, OK 08
ATmocdepa u ee coctaB. BeprukanbHoe cTpoeHue
atmocdepsl: Tponiocepa, ctparochepa, mezochepa,
tepmocdepa, sk3ochepa. CoctaB Bo3ayxa.
2 | O3ono0BbIE AbIPHI. [lapHuKOBBIIi 3 dexT 1 JIP 10, JIP 11 JIP 11 OxH, OcmH, 'H
OK 05, OK 08 OK 05, OK 08
O30HOBBIE ABIPHI U TAPHUKOBBIHN PQEKT.
IIpakTHyeckoe 3ansTue Ne 13,14, 2 JIP 10, JIP 11 JIP 11 OxH, DemH, I'H
[IpakTUKyM M0 M3YYCHHIO TAPAMETPOB COCTOSHUS OK 05, OK 08 OK 05, OK 08
BO3JlyXa B KaOMHETe.
CamocrosiTesbHas padoTa odyuyarwmuxes 13, 14. 2
Brinonnenue xkoncnekra «llorona u ximMar
Pazjen 3. Maxkpomup 100
Tema 3.1 Copepxanue yueOHOTo MaTepuana 2 JIP 11.JIP 14 JIP 6-8 OxH, OcmH, I'H
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuasia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Kon

Hanpasienus
BOCIIUTATEIbHOM
padoThI

Ku3Hb, npu3HaKku
JKMBOI'0 M UX
OTHOCHTEIbHOCTh

3akonbl TepMoanHaMuku. [Ipoucxoxaenne ;Ku3HU
Ha 3em.ie.

OcHOBHBIE CBOMCTBA KUBOTO OpraHU3Ma: €JIMHCTBO
XUMHYECKOI'0 COCTaBa, 0OMEH BEIICCTB,
CaMOBOCIPOHU3BEACHUE, HACIEICTBEHHOCTb,
W3MEHYHMBOCTh, PA3BUTUE U POCT, PA3APAKUMOCTb,
JIMCKPETHOCTD U LETOCTHOCTh, SHEPrO3aBUCUMOCTb.
JKuBble cHCTEMBI KaK CaMOYIPaBIISIOIIECs,
CaMOPETYJIUPYIOIIHNECS, CAMOOPTaHU3YIOIIUECS
cuctemsl. Tpu Hauana tepmoauHamMuku. [lonstue
SHTPOITHH.

OK 08

OK 08

IlozH

Tema 3.2
XHUMHYECKHH COCTAB
KJIETOK

Coneprkanuie yaeOHOTO MaTepraia

1

Heopraﬂnqecmae BeIICCTBA KICTKH

XuMHYecKasi Opranu3alysi KIeTKH Ha aTOMHOM
(’meMeHTapHOM) ypoBHE. MaKpO3JIEMEHTHI.
MukpoasieMeHTbl. MoJIeKyJISIpHBIN YPOBEHb
XMUMHYECKON OpraHu3alny KIETKU (MOJIEKYISPHBII
cocTtaB kieTkn). Heopranuueckue coeiuHeHus
kieTku. Bosa u ee posib. MuHepasibHbIE COJIH.

JIP 11.JIP 14
OK 08

JIP 6-8

OK 08

OkH, 9cmH, T'H
IlosH

Oprannyeckuii COCTaB KJIETKH

JIP 11.JIP 14
OK 08

JIP 6-8

OK 08

OxH, OecmH, 'H
llosH
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Oo0bem Kon Kon
Hanpasienus
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 00pa3oBaTeILHOIO | 00Pa30BaATEJIBLHOIO BOCIITATEALHOI
pa3aesioB U TeM OPraHM3alu AeTeJIbHOCTH 00y4aoIHUXCs yacax pe3yJjabTarta pe3yJbTara
®roC COO ®roC CIo padore!
Oprannueckue BemiecTsa kietku. Onucanue
OPraHUYECKUX COCTUHEHHUI KIIETKH.
IIpakTnyeckoe 3ausiTue Ne 15, 16. 2 JIP 11. JIP 14 JIP 6-8 OxH, OemH, T'H
[TpakTHKyM 10 PacIO3HABAHUIO OPraHUICCKIX OK 08 OK 08 IlozH
COCIMHEHUM.
CamocrosiTesibHasi padoTra odyuarmmxcsi Ne 15, 16. 2
[ToaroroBka nokiana Ha Temy: "Teopus MPOUCXOXKIEHUS
*u3HU Ha 3emiie A. Y. Omapuna"
Tema 3.3 Coneprxkanne yaeOHOTO MaTeprana 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
YpoBHH 1 | YPOBHM U KPHTEPHH KHBBIX CHCTEM 1 OK 05, OK 08 OK 05, OK 08 IlosH
OpPraHu3alnu KU3HU
KiteTouHslil ypoBEHb OpraHU3aliy KU3HHA HA 3eMIIE.
TkaHeBbIi ypOBeHb. THUIIBI TKAHEH JKMBOTHBIX
(aniuTenuanbHas, COeAMHUTEIbHAS, MbIIICYHAS,
HEpBHasl) U pacTeHH (0Opa3oBaTesibHas, TOKPOBHAS,
OCHOBHas ¥ poBoJsIIas). OpraHHbIi YPOBEHb.
Opranu3MeHHbIN ypoBeHb. [lonynssiMoHHO — BUIOBOM
ypoBeHb. buoreoneHoTnueckuii ypoBeHb. broieHos.
buocdepHblii ypOBEHbB.
2 | IIpokapuoThbl, 3yKapuoOThI 1 JIP 10, JIP 11 JIP 11 OxH, OcmH, 'H
OK 05, OK 08 OK 05, OK 08 llozH

[IpoxapuoTsl u 3ykapuoThl. CTpoeHHE KIETKU
sykapuoT. CTpoeHHE PaCTUTENBHON U KUBOTHOM
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Oo6bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roc COO ®I0oC CIO padoTeI
KIICTOK.
IIpakTnyeckoe 3ansiTue Ne 17, 18. 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
[IpakTUKyM MO M3Y4EHUIO CTPOCHUS PACTUTEIBHON U OK 05, OK 08 OK 05, OK 08 IlosH
)KMBOTHOM KJICTKU.
CamocrosiTesibHas padoTa odyuyarommuxest Ne 17. 1
CocraBiieHHE KPOCCBOP/IA 10 TeMe: « XMMHUYecKast
OpTraHmu3aIus KICTKN
Tema 3.4 Coneprkanne yaeOHOTO MaTeprana 2 JIP 10, JIP 11 JIP 11 OxH, OemH, T'H
Kierounasi teopust | 1 | OCHOBHBIE N0JIOKEHHUsI KJIETOYHON TEOPHH. 1 OK 05, OK 08 OK 05, OK 08 Ilo3H
Krerounas Teopus u ee nojioxxeHusi. OpraHusm —
equHoe 1enoe. OOMEH BEIIECTBOM M SHEPTHEH C
OKpYXaloIlen cpeiol Kak He0OX0IUMOE YCIIOBHE
CYIIECTBOBAHUS KUBBIX CUCTEM. MHUKPOCKOITMYECKOe
CTpOEHHE KUBOTHBIX TKAHEH.
2 | IIpocTeiimme U BUPYCHI. 1 JIP 10, JIP 11 JIP 11 OxH, DemH, I'H
OK 05, OK 08 OK 05, OK 08 llozH

[Ipocreiiue: KIryTUKOBBIE, pECHUYHbIE, aMeOOUTHBIE.
3HauYeHHE MPOCTEUIINX B IPUPOJE U KU3HH YEIOBEKA.
Bupycel. Ctpoenne 1 0coOeHHOCTH
KU3HEAEITEIIbHOCTH BUPYCOB. BupycHbie
3aboneBanus yenoseka. BUY u CIIUA. ['pubsl. Ponb
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Oo6bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roc COO ®I0oC CIO padoTeI
rpuOOB B MPUPOJIC U B XO3AUCTBE YEIOBEKA.
IIpakTunyeckas padora Ne 19, 20. 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
[IpakTUKyM O M3y4EHUIO MUKPOCKOITUYECKOTO CTPOCHHS OK 05, OK 08 OK 05, OK 08 IlosH
JKMBBIX TKaHEH.
IIpakTnuyeckoe 3ausTue Ne 21, 22. 2 OK 05, OK 08 JIP JIP 11 OxH, OcmH, I'H
[TpakTHKyM 10 U3y4EHUIO OPTaHOUIOB KIICTKH. 10, JIP 11 OK 05, OK 08 IlozH
CamocrosiTesibHast pabora odyuarommxcesi Ne 18,19. 2
[ToaroroBka noxnana Ha Temy: "Heknetounsie opbl
YKU3HU - BUPYCHI'.
CamocrosiTesibHasi padora odyuarommxest Ne 20,21, 2
[ToaroToBka noknana Ha Temy: "Bug u ero npusHaku'.
Tema 3.5 Coneprkanne yaeOHOTO MaTeprasa 1 OK 05, OK 08 JIP JIP 11 OxH, OcmH, I'H
Jlenenne KJIeTKH 1 | Cioco0snI gejteHns KjieToK. MuUTO03. AMHTO3. 10, JIP 11 OK 05, OK 08 TlozH
Meiios.
Jlenenue KJIETKH — OCHOBA POCTA, PA3BUTUA U
Pa3MHOKEHHS OPraHU3MOB
Tema 3.6 Coneprxkanue yaeOHOTo MaTepurasa 1 OK 05, OK 08 JIP JIP 11 OxH, OcmH, I'H
Pa3MHoOxkeHHE 1 | ®opMbl U cNIOCOOBI PAa3MHOKEHHSI OPTaHU3MOB. 10, JIP 11 OK 05, OK 08 IlozH
OpPraHu3MoB

becnonoe u monoBoe Pa3MHOKCHUC.
OHJ'IOI[OTBOpeHI/IC, €ro OMOJIOTMYECKOE 3HAUYEHHE.
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Oo0bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®rocC CO0 ®roc CIo padoTeI
Tema 3.7 Coneprxkanne yaueOHOTO MaTepuana 2 OK 05, OK 08 JIP JIP 11 OxH, OcmH, I'H
WupuBuayanbnoe | 1 | OMOpHOHANBHBIN NepHoOa Pa3BUTHUS 1 10, JIP 11 OK 05, OK 08 losH
pa3BuTHE
OpPraHM3MoOB - HepHOI[LI Pa3BUTHUA OpraHu3Mma. OwnTtorenes.
OHTOreHe3 OMOpHOHaNBHBIN TIEPUOJL
2 | ITocTaMOpHOHAIbLHDBIN MEPUOI PA3BUTHS 1 OK 05, OK 08 JIP JIP 11 OxH, OcmH, I'H
10, JIP 11 OK 05, OK 08 IlosH
[TocTaMOpHOHANBHBIN IEPUOJT PA3BUTHS
CamocrosiTeqbHast padora o0yuarommxcs Ne 22,23, 2
[ToaroroBka noknana Ha Temy: "BiusiHue BpeIHbIN
IIPUBBIYEK HA Pa3BUTHE OpraHusma'.
Tema 3.8 Coneprkanne yaeOHOTO MaTeprana 1 JIP 10, JIP 11 JIP 11 OkH, OcmH, 'H
JKOJIOTHYEeCKHE 1 | T'nodanbHbIE IKOJOTHYECKHE MPOOIEMBbI U CIIOCOOBI OK 05, OK 08 OK 05, OK 08 IlozH
npooaeMbl Ouochepbl UX pelieHus.
I'moGanbHBIE SKOJIOTHYECKHE TPOOIEMBI U CITOCOOBI X
pelIeHHUs.
Tema 3.9 Coneprkanue yaeOHOTo MaTepuaia 1 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
JIKOJIOTHYEeCKHe 1 | CTpykTypa 3KocucTeM. OK 05, OK 08 OK 05, OK 08 llozH
CUCTEMBI

TToustie nkocuctemsl. buortorn. bronenos.
Buoreonenos. Ommunsa OHOreoleHo3a oT
3kocucTeMbl. HecTaOMIIbHBIE U CTA0MIILHBIE
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Oo6bem Kon Kon
Hanpasienus
HaumenoBaHue Cojaep:xkaHue yueOHOro Matepuasia u Gpopmsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCIITATEALHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roc COO ®I0oC CIO padoTeI
9KOCUCTEMBI. THITOJIOTHSI )KUBBIX OPTaHU3MOB
AKOCUCTEMBI: IPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI
(capodutel). ABTOTpodHEL. ['eTeporpodsr. [TorsTHE O
MUIIEBBIX (TPOYUIECKUX) HEMsIX ONOTEOIeHO03a.
buosornyeckuii KpyroBopoT BELIECTBA B IPUPOJC
Tema 3.10 Coneprxanne yaeOHOTO MaTepuana 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
JKOJIOrHYeCKHE 1 | Oxonornyeckue Gpaxkropsl cpeabl. Biausnue OK 05, OK 08 OK 05, OK 08 IlozH
(daxkTopsI cpeanl IKOJIOTHYECKUX (PAKTOPOB HA KUBbIE OPraHU3MBbI.
Dkonoruveckue pakTopbl: aOUOTUUECKHE,
OMOTHYECKHE, aHTPOITOTCHHBIE.
IMpakTnuyeckoe 3ausTue Ne 23, 24. 2 JIP 10, JIP 11 JIP 11 OxH, OemH, 'H
[IpakTUKyM MO M3y4EHHUIO B3aUMOCBSI3EH B OK 05, OK 08 OK 05, OK 08 IlozH
HCKYCCTBEHHOM SKOCUCTEME — aKBapUyMe U COCTaBJICHHE
eney MMTaHusl.
CamocrosiTesqibHast pabora o0yuarommxcs Ne 24, 1
[ToaroToBka noknaaa Ha TeMy: "DKOJIOTHYECKUE
po0JIeMbl COBPEMEHHOCTH U MYTU UX pelieHus".
Tema 3.11 Coneprxkanue yaeOHOTo MaTepurasa 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
Bbuocdepa. Hoocdepa | 1 | Buocdepa u ee rpannub 1 OK 05, OK 08 OK 05, OK 08 IlozH
buocdepa u ee rpanuibr
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Oo0bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa3oBaTeIbHOI0 | 00Pa30BaTEILHOIO BOCINTATEBHOI
pa3ieJioB M TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roc COO ®I0oC CIO padoTeI
2 | Konuenuus Boawonuu 6uocdeps B. U. 1 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
Bepuaackoro. Hoocdepa. OK 05, OK 08 OK 05, OK 08 IlozH
Konnerus 3omtorun 6uocdepsr B.M. Bepranckoro.
Hoocdepa. Texunocdepa. OcHOBHBIE TOAXOBI B
Y4eHHH 0 Onocdepe: YHEPreTUIECKUH,
OMOre0XMMHUYECKU, HH(OPMALIMOHHBIH,
IIPOCTPAHCTBEHHO — BPEMEHHOM, HOOC(EPHBIH.
IMpakTnyeckas padora Ne 25, 26. 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
[TpakTUKyM IO M3Y4EHUIO OBITOBBIX OTXOJIOB. OK 05, OK 08 OK 05, OK 08 IosH
IIpakTuueckas padora Ne 27. 1
BrImiosTHeHUE KOHTPOJILHOM paboTHI IO pas3zeny 3 (Tema
3.10).
CamocrosiTesbHas padoTa odyuyaromuxes Ne 25,26. 2
[ToaroToBka noknana Ha Temy: «Yuenue B. H.
Bepnasckoro o 6uocheper.
Tema 3.12 Coneprkanne yaeOHOTo MaTepuasa 1 JIP11.JIP 14 JIP 6-8 OcmH, . TH,
IBOJIIOLMOHHAN 1 | OcHOBHbBIE HANIPABJIEHUS YBOJIOLHH. OK 08 OK 08 IlosH
Teopus

[Ipennochlku co3aanus 3BOTIOIUOHHON Teopun Y.
Hapuna. Jlornueckasi CTpyKTypa JapBUHU3MA
(M30BITOYHASI MTHTEHCUBHOCTh Pa3MHOXKEHUs, O0phOa
3a CYIIECTBOBAHUE U €€ BUJIbI, €CTeCTBEHHBIN 0TOOD).
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HaunumenoBanue
pa3jaesioB U TeM

Coaepikanue yueOHOro Matepuajia u ¢opMsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

Kon
00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

CuHTeTn4eckast TeOpHst 3BOJIIOLMU. MUKPOIBOJIIOLIMSL.

Bunoobpa3zoBanue (reorpaduyeckoe u
9KOJIoTHYecKoe). MakpoaBostonus. JIBIKyIne Cuiibl
HBOJIIOIIMH: MYTAIlMOHHBINA TIPOIIECC, MOMYIINOHHbIC
BOJIHBIL, U30JIsI1Hs. POPMBI €CTECTBEHHOTO 0TOOpA:
CTaOWIM3UPYIOUTNH, IBUKYIIUH, TU3PYITUBHBIN.

CamocTosTebHasi padoTa o0yuarmmxes Ne 27, 28.
[ToxaroroBka moknana Ha remy: "Yuenue Y. [lapsuna 00
SBOJIIOIUHA".

Tema 3.13
Kaunmar n
NPHUCIIOCO0ICHHOCTD
JKHBBIX OPraHU3MOB
K €ro 0CO0eHHOCTSIM

Coneprkanue y4eOHOTO MaTepHasa

1

3HAKOMCTBO JIeTed MJIaJlIero mKoJ5LHOro
BO3pacTa ¢ OCHOBHBIMH IIPUPOAHO-
KJIMMaTHYeCKHMH 30HaMu Poccuu.

Knumar Poccun. [IpupoaHo-kiaumMaTuieckue 30HblI
Poccun: apkTudeckux mycThlHb, TYHIP, JIECOTYHP,
TaWTH, CMEIIAHHBIX U IIUPOKOJIUCTBEHHBIX JIECOB,
JIECOCTEIHAs, CTETeH, MOTYNyCThIHb, ITYCTHIHb.
Pa3znoobpa3zue u npucrnocoOIeHHOCTh KUBBIX
OpPraHU3MOB K TOM HJIM UHOU MPUPOJIHO-
KIIMMATHYECKON 30HE.

JIP 10, JIP 11
OK 05, OK 08
IIK 3.1, IIK 4.3

JIP 11
OK 05, OK 08
IIK 3.1, IIK 4.3

IxkH, DemH, TH
TlosH

IIpakTHyeckoe 3ansiTue Ne 28, 29.
[TpakTUKyM IO M3Y4YEHUIO OCHOBHBIX

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OxH, OecmH, 'H
llosH
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbHOTO

pe3yJabTara
droc cCoo

Kon
00pa3oBaTeIbLHOTO

pe3yabTara
®oIrocC Cno

Hanpasienus
BOCIIUTATEIbHOM
padoThI

MIPUCTIOCOOICHHOCTEH JKUBBIX OPTaHU3MOB K CPEJIC
00UTaHMS C IETHMU MJIAIIIETO MIKOJIBHOTO BO3pacTa.

IIK 3.1, [IK 4.3

IIK 3.1, IIK 4.3

CamocrosiTesibHas paboTa odyuarommxest Ne 29, 30.
[ToaroroBka nokinana Ha temy: "Taiira - nerkue Hamei
TJIAHETHI'.

Tema 3.14
DJIeKTPOMATHUTHASA
npupoaa cBeTa

Coneprxkanne yaeOHOTO MaTepuana

1 | CBeT H NIPUCIOCOOJIEHHOCTh K HEMY KMBBIX
OpPraHu3MoB.

Cger. Pa3zBuTHe npeacTaBieHHil 0 IPUPOJE CBETA.
DNeKTPOMarHuTHOE U3TydeHue. J[JmHa BOTHBI.
Yacrora xonebanuii. [llkana 3mekTpoMarHUTHBIX
BOJIH. Y-JIy4u, peHTT€HOBCKOE M3Ty4YCHHE,
yIbTpadUOIETOBOE U3ITYICHHUE, BUAMMOEC U3JIyUYCHHE,
MH(]paKpacHOE U3IIyYCHHUE U UX POJIb B IPUPOIE U
YKU3HU YeJoBeKa. MarHuTHoe nosje. 3aKkoH AMmepa.
SBnenune anekTpoMarHuTHOM MHAYKIKK. Koebanus u
BOJIHBI. MeXaHMYECKHE BOJTHBI. 3BYKOBBIE BOJIHBI.
VYabTpa3BykoBbie BOTHBI. CBETOBBIC BOJIHBI.
KBaHTOBBIC CBOMCTBA CBETA.

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OxH, DemH, TH
TlosH

IpakTuyeckoe 3ansTue Ne 30.
BrInonHeHne KOHTPOJIbHOW paboThI 1O pazjeny 3 (Tema

3.13).
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Oo0bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 0o0pa3oBaTeIbHOIO | 00pa30BaTEILHOIO BOCINTATEBHOI
pa3ieJioB M TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJbTara pe3yJbTara
®rocC COO ®roC CIo padore!
IIpakTnyeckoe 3ausaTue Ne 31, 32. 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
[IpakTUKyM 11O M3y4E€HUIO BOJHOBBIX CBOWCTB CBETA. OK 05, OK 08 OK 05, OK 08 IlosH
IIpakTnyeckoe 3ansaTue Ne 33,34. 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
[IpakTUKyM 10 M3y4EHUIO H300paKEHHS, TaBAEMOTO OK 05, OK 08 OK 05, OK 08 IlosH
JIMH30H.
CamocrosiTesibHasi padora odyuarommxesi Ne 31, 32. 2
[ToaroroBka moknana Ha Temy: "[Ipo6ieMbl 030HOBOTO
IIUTa Hallel MJIaHeThl ¥ MyTH UX pelieHus".
Tema 3.15 Coneprkanne yaeOHOTO MaTeprana 3 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
BuyTpennsisi oneprus | 1 | [lousitue BHyTpeHHeii sHeprun. Cnocodnl 2 OK 05, OK 08 OK 05, OK 08 IlosH
MaKpPOCKONMYEeCKOI U3MEHEeHUs] BHYTPeHHel YHepPrum.
CUCTEMBI
TepmoanHaMuKka 1 €e IPOrHOCTHYECKOE 3HAUCHHUE.
BuyTpennsisa sHeprusi TepMOIMHAMUAYECKON CUCTEMBI.
[TepBoe Hayano TepMoauHaAMUKU. Mexannueckas
sHeprusa. Kunernueckas sueprus. [lorenunanbHas
sHeprus. Temnonepenaya. TemionpoBOAHOCTb.
KoHnBek1us: ecrecTBeHHAs! U IPUHYAUTEIbHAS.
2 | TemnepaTypa u NPUCIOCOOJEHHOCTDH K Hel JKMBBIX 1 JIP 10, JIP 11 JIP 11 OxH, OcmH, 'H
OPraHM3MOB. OK 05, OK 08 OK 05, OK 08 IlosH

['omoiioTepmHbIE, FeTEPOTEPMHBIE OPTaHU3MBI.
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Oobem Kon Kon
Hanpasienus
HaumeHoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeJILHOr0 | 00Pa30BaTEIbLHOIO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJbTara pe3yJbTara
®rocC COO ®rOC CTIO padorer
CamocrosiTesibHas padoTa o0yuarmmuxes Ne 33, 34, 2
[ToaroroBka nokiana Ha Temy: «Vcronp30BaHUE U yIET
Pa3IUYHBIX BUJIOB TEIIONEpPEIadu B ObITY U Ha
ITPOU3BOJICTBEY.
Tema 3.16 Coneprxkanne yaeOHOTO MaTepuana 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
Crpoenue moJiekyJibl | 1 | CTpoeHHe MOJIEKYJIBI BOIbI 1 OK 05, OK 08 OK 05, OK 08 IlosH
U pu3nUYecKue
CBOMCTBA BOJIBI CTtpoeHre MOJISKYITBI BOJIBI
2 | dusnyecKkue cBOMCTBA BOIbI 1 JIP 10, JIP 11 JIP 11 OkH, 9cmH, 'H
OK 05, OK 08 OK 05, OK 08 IlosH
Bopa xak pactBoputens. @U3nyecKrue CBOMCTBA BO/IBI:
aHOMaJTbHAs TeMITepaTypHasi 3aBUCUMOCTD TJIOTHOCTH
BO/IbI; BRICOKOE IMOBEPXHOCTHOE HATSHKEHUE BOJIBI;
QHOMAaJILHO BBICOKHE 3HAUCHUS TEMIIEPATyp KUTICHUS U
IUIaBJICHHUS BOJBI; BEICOKOE 3HAUEHUE TEIIOEMKOCTH
BOJIbI. 3HAUCHUE (PU3HUECKUX CBOWCTB BOJIBI JIJISI
TIPUPOIBI.
IIpakTHyeckoe 3ansTue Ne 35, 36. 2 JIP 10, JIP 11 JIP 11 OxH, DemH, IT'H
N3mepenue yaenpbHOM TeIIIOEMKOCTH BOIBI. OK 05, OK 08 OK 05, OK 08 llosH
CamocrosiTesbHas padora odyuaromuxest Ne 35, 36. 2

BrinosiHeHue HIUBUAYAIBHOTO TPOEKTA!
(dhopmynupoBaHHe TeMBI, LIeJeH U 3a1a4
WHIUBUAYAIBHOTO MTPOEKTA.
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyH AesiTeJbHOCTH 00y4aIINXCs

Oo0Lem

qacax

Kon

00pa3oBaTe/IbHOTO

pe3yJabTara
droc cCoo

Kon

00pa3oBaTeIbLHOTO

pe3yabTara
orocC Ccuio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

Tema 3.17
XuMuueckKue
CBOICTBA BOJALI

Coneprxkanne yaueOHOTO MaTepuana

1

3HeKTp0J’II/ITI/I‘leCKaﬂ aucconvanusi.

XUMHYECKHE CBOMCTBA BOALl. B3anMoelicTBHE BOJEI
¢ MeTajutaMu. B3anmoaelicTBre BOJBI ¢ OKCHIIAMH.
IM'maparanus. BzaumoaencTBue BOIbI C COJISIMMU.
IM'uaponus. Paznosxenue Bojabl. [lonsitre 06
aneKkTpoinze u Gpotonuse. OCHOBHBIE MOJOKEHUS
TEOPHUH AEeKTposuTHUecKor auccoruanuu (TO).
DNeKTpOIUTHI U HedneKTpoiuThl. Kiaccudukanus
HMOHOB TIO Pa3JIMYHBIM OCHOBAHUSIM. MeXaHU3MBI
JUCCOITUAITAN DJIEKTPOJUTOB C pa3HBIM TUIIOM
XUMHUUYECKOM CBsI3U. CTENEHb AIEKTPOIUTUUECKON
nuccorumanuu. Comu, KUCIOThl 1 OCHOBAHUS B CBETE
TOJI.

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OxH, DemH, TH
IlosH

PacTrBopumocts pH kak nmokasaresb cpeabl
pacTBopa.

PacTBOpUMOCTB U €€ KOJIMYECTBEHHAs XapaKTEPUCTHKA
— k03 unrent pactBopuMoctd. MaccoBasi 101
pPacTBOPEHHOTO BelIecTBa B pacTBope. Boaa kak
amdomut. [Tonstue pH pactBopa. 3nauenue pH B
npupoje. 3uadenust pH pu3nonoruyeckux KuaKocTei

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OkH, OcmH, 'H
IlosH
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Oo6bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roc COO ®I0oC CIO padoTeI
4elloBEKa B HOpME.
IIpakTnuyeckoe 3ausTue Ne 37, 38. 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
HccnemoBanue pacTBopa CoJieii U COKa PACTCHHIA. OK 05, OK 08 OK 05, OK 08 IlozH
CamocrosiTesibHasi padoTra odyuarmmxcesi Ne 37, 38. 2
[ToaroroBka noknaaa Ha teMy: «Bemnunna pH xxunkux
CpeJl OpraHu3May
Tema 3.18 Coneprkanne yaeOHOTO MaTepuana 4 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
Poab BobI B 1 | KpyroBopot BobI B Ipupoje 2 OK 05, OK 08 OK 05, OK 08 IlosH
ouocepe
Maubiit 1 00JIbIION KPYrOBOPOT BOJBI B IIPUPOJIE.
2 | Bonxa - cpena o0MTAHUSI MHOTMX SKHBBIX 1 JIP 10, JIP 11 JIP 11 OkH, OcmH, 'H
OPraHM3MOB. OK 05, OK 08 OK 05, OK 08 IlozH
Hekron. [InankroH. benroc.
3 | Boxa - abnornuyecknii pakTop B JKH3HM PACTEHHI 1 1 JIP 10, JIP 11 JIP 11 OxH, OemH, T'H
JKHBOTHBIX. OK 05, OK 08 OK 05, OK 08 IlosH

Ponbs Bogbl B Onocdepe: KonpIOenb )XU3HHU, cpeia
0oOUTaHUs, YIACTHUK OMOXUMHUYECKUX MTPOIECCOB,
YYaCTHHK CO3/IaHUsI OMOTEOIIEHO30B, PETYISTOD
KJIMMara Ha rianete. [ Maposm3 opraHn4eckux
BEIIECCTB B )KUBBIX opranu3max. Kinaccudukarus
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon

00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

Kon
00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

pacTeHuil Mo OTHOIICHUIO K KOJINYECTBY BOJBI B
OKpYKarolei cpee: ruaToPpuThl, TUAPOPHUTHI,
rUrpouTHl, Me30(UTHI, KCEPODUTHI.

CamocrosiTesibHas padora o0yuarmmuxces Ne 39, 40.
BrinosiHeHUE MHIMBUYaTbHOTO MPOEKTA: OMPEICIICHUE
MCTOYHHKOB HH(popMalun ( CIIHCOK JTUTEPATYPhl, CAUTHI
WuTepHera, cpeacTsa Macc — Meua  Ip.) JUIs
JOCTMIKCHUSA PE3YJILTATOB U PCIICHHA MMOCTABJICHHBIX
3a1a4 MHANBUAYAJIBbHOTI'O IMPOCKTA.

Tema 3.19
CoJjieHOCTh 1 MMOYBA
KaKk a0HoTHYeCKHe

dakTopsI cpeanl

Coneprkanue y4eOHOTO MaTepHasa

1 | Coam 1 uX poJib B :KM3HU PACTEHH I U JKUBOTHBIX.

Comu. Knaccudukarus coseir. Hanbonee
pacnpoCTpaHEeHHbIE KUCIIbIE COJIM, X IPUMEHEHHE.
Kectrkocth Boabl. Cosi Kak MUHEpaIO0Opa3yromme
BemectBa. Conu — abuotudeckuid paxTop.
[Ipucnoco6aeHHOCTh PaCTEHUN U dKUBOTHBIX K
pa3IMYHOMY COJIEBOMY pexumy. BiusHue conu Ha
OpraHu3M 4eJOBeKa

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

IxkH, DemH, TH
TlosH

2 | IlouBa M ee cBoOlicTBA.

ITouBa. CoctaB mouBksl. CBolicTBa nouBbl. [loHsATHE O
nmoyBe M kiaaccudukaus nous. [Ipomecc

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OkH, OcmH, 'H
IlozH
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Oo0bem Kon Kon
Hanpasienus
HaunmeHoBaHme Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCIITATEALHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roC COO0 ®roC CIIO padoTht
nmouBooOpazoBanus. Jaadudeckue HaKTOpPsI Cpeasl U
MPUCTIOCOOIEHHOCTh K HUM JKHBBIX OPTraHHU3MOB.
3HaueHUE MOYBKI B IPUPOJIC U )KU3HH YEIIOBEKA: cpea
0OWTaHUS )KUBBIX OPTaHU3MOB; IKOHOMHUYECKOE
3HaYEHHE, 00J1a1aeT TII0I0POIUEM, OKA3hIBAET
CYILIECTBEHHOE BJIMSHHUE HA COCTAaB U CBOMCTBA BCEH
rupocdepsl 3eMITH, SIBISETCS TIIaBHBIM PEryISITOPOM
cocTtaBa aTMochepsl 3eMITH, BAXKHEUIIINNA KOMIIOHEHT
oumoreorieHo3a. [IBer ¥ guarHocTuka mous.
IMpakTnuyeckoe 3ausTue Ne 39, 40. 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
[TpakTHKyM 1O M3Y9EHHUIO COCTAaBA MOYBHI. OK 05, OK 08 OK 05, OK 08 IosH
CamocrositesbHas padora o0yuarommuxes Ne 38, 39. 2
[ToaroToBka noknaaa Ha TeMy: «Boja u KiMmar Ha
TIJIAHETE.
CamocrosiTesbHas padoTa odyuaromuxest Ne 41, 42, 2
[ToaroToBka nokinana Ha Temy: «Boga u kmuMar Ha
TIJIAHETEY..
Tema 3.20 Coneprkanue yaeOHOTo MaTepuaia 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
Buornueckue 1 | BzaumojeiicTBHE OPraHN3MOB B PUPOJIE. OK 05, OK 08 OK 05, OK 08 IlozH

dakropsI cpeabl

buotnueckue dakropsl. buornueckue
B3aMMOOTHOIIEHUS MEKy OpraHU3MaMu:

KOHKYpPpCHIUSA, XUIIHUYCCTBO, CI/IM6I/IOS, ImapasuTHu3M.
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Oo0bem Kon Kon
Hanpasienus
HaumeHnoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 00pa3oBaTeIbHOI0 | 00Pa30BaTEILHOIO BOCIITATEALHOI
pa3ieJioB M TeM OpraHM3alu e TeJbHOCTH 00yYaomuXcs yacax pe3yJabTara pe3yJabTaTa
®rocC COO ®roC CIo paborst
[Tpumeps! OMOTHYECKUX B3aUMOOTHOIICHUN B
IpHUPO/IE.
CamocrosiTesibHas padoTa odyuaromuxcsi Ne 43, 44, 2
BrImonHenne HHAMBHUIYIBHOTO IPOEKTA: BEIOOP
croco60B 0TOOpPa M aHaJIM3a HH(popMaLUU
WHIMBHYAIBHOTO MPOEKTA.
Tema 3.21 Coneprxanne yaeOHOTO MaTepuana 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
KusHb 1 Bpemsi. 1 | IlonsAAiTHE NPOCTPAHCTBA U BPEMEHH 1 OK 05, OK 08 OK 05, OK 08 IlosH
Buopurmbl

[IpocTpaHCTBO M BpeMs B KJIaCCUYECKON MEXAHUKE
HproTrona. AGCoMIOTHOE MPOCTPAHCTBO.
OHOPOIHOCTH MPOCTPAHCTBA. M30TPOMTHOCTH
MpOoCTpaHcTBa. MIHepunanpHas cucTeMa 0TCUeTa U
niepBbIii 3akoH HeroToHa. [IpeoOpazoBanus [ammes u
MIPUHIIATI OTHOCHUTENbHOCTH ["anmumes. AGcomtoTHOE
BpeMs. CnienuanbHasi TEOpUs OTHOCUTEIBHOCTH
(CTO). IBa nocrynara CTO u OCHOBHBIE CJIE/ICTBHUS,
BbITEKarouue u3 Hux. OOmias reopus
otHocutenbHOCTH (OTO). CropocTh. MexaHndeckoe
nBrokeHue. Tpaektopus nBuxeHus. [1yTb.
[Tepemenienue. 3aKoH CIIOKEHUSI CKOPOCTEH.
Yckopenue. CBOOOIHOE TTAZICHHE TEJl.
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Oo0bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa3oBaTeIbHOI0 | 00Pa30BaTEILHOIO BOCIITATEALHOI
pa3ieJioB M TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roC COO ®roC CIo padore!
2 | BuopuTmbl 1 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
OK 05, OK 08 OK 05, OK 08 llozH
Bbuoputmel. Tunsl OMOPUTMOB: HU3NOTIOTHUECKUE U
aKosiorudeckue. [IpuMepsl pa3TMdHbBIX THIIOB
OMOPUTMOB y PACTCHUI U )KHBOTHBIX.
doTtonepnoansM. buopuTMsl yemoBeka.
JIMCUHXpOHHU3M.
Tema 3.22 Coneprxanne yaeOHOTO MaTepuana 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
CrnocoObl nepenaun | 1 | 3uauenue undpopmanuu. O6men undopmanmueii B OK 05, OK 08 OK 05, OK 08 IlosH
uHopMmanum B sKUBBIX cucTemax. MHpopmanus u 4yel0BeK.
JKMBOM mpupoae
[TepBas 1 BTOpasi CHTHAJIBHBIC CHCTEMBI YEJIOBEKA.
OO6men nHdopmare Ha pa3IMYHbBIX YPOBHSIX
OpraHu3aIiy KU3HU. Peakiiuym MaTpuyHOro CHHTE3a
(mpuHIMI KOMIUIeMeHTapHOCTH ). darouTos.
Peduexc. DTonorus.
CamocrosiTesbHas padoTa odyuarommuxest Ne 45, 46. 2
[ToaroroBka moknaaa Ha Temy: "CumOHO3 U 3BOJIIOLHS .
Pa3nen 4 Muxkpomup. Atombl. Bemecra. Peakiun 48
Tema 4.1 Coneprkanne yaeOHOTo MaTepraia 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
OcHnoBnble cBegenus | 1 | Cxema 3BOJIIONMH NPEICTABJIECHUI 0 CTPOEHHH OK 05, OK 08 OK 05, OK 08 IlosH

0 CTPOCHHUH aTOMA.

aToma.
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon

00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

Kon

00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

OBouonus NpeACcTaBICHUI 0 CTPOEHUH aTOMa.
Mopnenu crpoenus aromoB JIx. Tomcona u D.
Pesepdopna. ITocrynarel kBanTOBO# Teopun H. Bopa.

Tema 4.2
IMepuoguveckuii
3aKOH U CTPOeHHe
aroma.

Conepsxkanue yaueOHOTO MaTepuana

1

OtkpsoiTe . U. MenaeneeBbim [lepuoguveckoro
3aKOHA.

[Ipeanoceinku oTkpeiTHs Ileproanyeckoro 3akoHa.
[TepBbie MOTBITKN KIACCU(UKAITIU XUMUIECKUX
aneMeHToB. OtkpbiThe J[.M. MenaeneeBbiM
[Tepuoamaeckoro 3akona. [lepuoanaHoCTh B
W3MEHEHUU CBOMCTB XUMUYECKUX IJIEMEHTOB M UX
coenuHeHUH. [lepuoandeckuii 3aKoH B HOPMYITUPOBKE
J.1. MenneneeBa. CoBpeMEHHbIE MPECTABICHUS O
MPUYMHAX [TEPUOANYECKOTO0 U3MEHEHHUSI CBOMCTB
XUMHUYECKUX AIEMEHTOB U UX COCAMHEHUH.
CospemenHas GpopmynupoBka [leproaunaeckoro
3aKOHa.

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OxH, DemH, TH
IlosH

3navenue Ilepuoanyeckoro 3aKoHa u
Ilepuoguveckoii cucTeMbl XMMHYECKHUX 3JIEMEHTOB
Jl. 1. MeHnaeeeBa.

HepI/IOI[I/I‘IeCKaH CHUCTEMA XMMHNUYCCKHUX 3JICMCHTOB KaK

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OkH, OcmH, 'H
IlosH
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

Kon
00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

rpadudeckoe oToopakenue [leproamueckoro 3akoHa.
Crpykrypa nepuoaundeckoit Tabmutsl. [lepruoast
(OoubIIMe M Masble) U TPYyNIbI (TTIABHBIC U
nobounsie). [IporuocTuyeckas cuiia 1 3HaYCHHE
MIEpUOANYECKOr0 3aKkoHa U [lepnoandecKkoi CHCTEMBI.

CHUCTEMBI XUMHUUYeCKuX dieMeHToB /(.. MeHneneeBa
JUTSI pa3BUTHUS HAYKU U TTOHUMAHUS XUMHYECKOM
KapTHUHBI MUpA.

3nauenue [lepuonnyeckoro 3akona u [lepuoanueckoit

CamocrositesqibHas padora od0yuarommxcs Ne 47, 48.
BrinmonHenne nHANBUIYaTbHOTO MPOEKTa: pa3paboTKa
MaHa JeUCTBUI;, BRIABIDKEHIE THIIOTE3
VHJIUBUTYAIBHOTO MPOEKTA.

Tema 4.3
Bbaaropoanbie ra3ni

Coneprxanue yaeOHOTO MaTepuaa

1 | UcTopusi OTKPBHITHSA 0JIArOPOJIHBIX I'a3oB.

bnaropoaHsie ra3pl, MpUYUHA UX CYIIECTBOBAHUS B
aTOMapHOM cocTosiHuU. [IpuMeHenme 01aropo HbIX
ra3os.

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OkH, OcmH, T'H
IlosH

Tema 4.4
XuMu4eckue CBA3U

CopepxaHue yueOHOro MaTepuana

1 | MoHHas XuMH4YecKas CBA3b

Nownsl u ux xinaccuduxanus: mo 3apsaay (aHHOHBI U

[EEN

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OkH, OcmH, 'H
IlosH
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbHOTO

pe3yJabTara
droc cCoo

Kon
00pa3oBaTeIbLHOTO

pe3yabTara
®oIrocC Cno

Hanpasienus
BOCIIUTATEIbHOM
padoThI

KaTHOHBI), COCTaBY (IIPOCTHIE U CIIOXKHBbIE). Cxema
00pa3oBaHUs HOHHOMU CBsI3U. MlOHHBIC
KPUCTANTNIECKUE PEHICTKU. XIJIOPUI HATPUS —
TUIUYHBINA PEICTABUTEIb COCANHCHUN C HOHHBIM
THIIOM CBSI3H.

2 | KoBajieHTHasi XHMHYeCKasi CBA3b

KoBaneHnTHas CBsI3b Kak CBSI3b, BOSHUKAIOIIAS 32 CUET
o0pa3oBaHus OOIIMX JIEKTPOHHBIX Hap MyTeM
MepEeKpbIBaHNUs JIEKTPOHHBIX opOuTaneil. KparHoctsb
KOBAJICHTHOM CBsi3u. OOMEHHBIE B IOHOPHO —
AKIIETITOPHBIE MEXaHU3MBbI 00pa30BaHUs KOBAJICHTHOMN
CBSI3U. DIEeKTpooTpuiareasHOCTh (D0).
Knaccudukarus koBaneHTHBIX cBszelt mo D0
(monspHas u HenossipHast ). lumnonu.
Kpucrannumueckue pemerku i BEUECTB C 3TUM
TUTIOM CBSI3U: MOJICKYJISIDHBIE U aTOMHBIE.

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OxH, DemH, TH
IlosH

3 | Mera/LinyecKass XMMHYeCKas CBA3b

MeTtannnueckas cBI3b. 3aBUCHUMOCTE
ANEKTPONPOBOJHOCTH METAJIIIOB OT TEMIIEPATYPHI.

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OkH, OcmH, 'H
IlozH

CamocrosiTesibHasi padora ody4uarommxesi Ne 49, 50.
[Toaroroska noknana Ha remy: «/. 1. Mennenees —
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Oo6bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa3oBaTeIbHOI0 | 00Pa30BaTEILHOIO BOCIITATEALHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roc COO ®I0oC CIO padoTeI
PYCCKHUI YYEHHBIN — SHIMKIOTIEIUCT.
Tema 4.5 Conepsxkanne yaueOHOTo MaTepuana 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
MoJiekyasipHo — 1 | ToJ0KeHHE MOJIEKYISAPHO-KHHETHYECKOH TeOpHH. 1 OK 05, OK 08 OK 05, OK 08 IlozH
KHHeTHYecKast
Teopusi. ArperatHoe OcHOBHBIE NIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKON
COCTOSIHME BellecTBa. Teopuu. MneanbHblil ra3. YpaBHEHHE COCTOSIHUSA
uaeanbHOTO ra3a. ['a3oo00pa3Hoe cocTosiHUE. 3aKOH
ABorazipo u cieacTBUS U3 HEero. MosipHbIi 00beM
ra3oB MPH H.Y.
2 | ArperaTHoe COCTOSIHMSI BellleCTBA 1 JIP 10, JIP 11 JIP 11 OkH, OcmH, 'H
OK 05, OK 08 OK 05, OK 08 IlozH
Kunakoe cocrosinue BeniectB. TekydecTs. TBepmoe
cocTosiHue BemecTBa. Kpucramiueckue pereTku
Pa3HbIX TUIOB JUIsl TBEPJOTO COCTOSHUS BEIIECTBA.
[TonsiTue o mnazme. Beicoko- 1 HU3KOTEMIIEpaTypHas
IJ1a3Mbl U UX IPUMEHEeHHe. B3anMHbIe nepexo bl
MEX1y arperaTHbIMU COCTOSTHUSIMU BEIIIECTB.
Tema 4.6 Coneprxkanue yaeOHOTo MaTepuaa 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
YriieBoaopoanl 1 | llpupoankIii ra3 OK 05, OK 08 OK 05, OK 08 llozH

HpI/IpOI[HHﬁ ras, €ro coCTtaB U HAIIpaBJICHUA
HCIIOJIB30BaHMA B KAYCCTBC TOINIMBA U XUMHYCCKOI'O
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Oo6bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roc COO ®I0oC CIO padoTeI
ceipbsi. KouBepcust merana. CHHTE3 — Ta3 U €ro
WCII0JIb30BaHUE JIJIS TIOTYYCHHUS CHHTETHIECKOTO
OcH3MHa U MeTaHoua. [IpeaensHbie U HeNpeaeIbHbIS
yriaeBoaoposl. KauecTBeHHBIE peakiny Ha KPATHYIO
CBsI3b. buoras.
IMpakTnueckoe 3ausTue Ne 41, 42. 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
[IpakTUKyM O M3YYEHUIO MOTydeHUs], COOUpaHus 1 OK 05, OK 08 OK 05, OK 08 IlosH
pacro3HaBaHUS ra30B.
CamocTosiTesibHas padoTa odyqarommxest Ne 51, 52. 2
BrITioTHeHNE HHTUBHTyaTBHOTO MTPOCKTA:
pa3paboTKaMeTOIUKH ITPOBEICHUS SKCTICPUMEHTA H €€
peayn3anysl B MPOIECCe BBHITTOJIHCHUS HHIUBU Yy TbHOTO
MIPOEKTA.
Tema 4.7 Coneprxanne yaeOHOTO MaTepurasa 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, 'H
Kuakue Bemiecrsa. | 1 | Teopuun npoucxo:kaeHusi HepTtu. Buabl u cBoiicTBa 1 OK 05, OK 08 OK 05, OK 08 IlozH
Hedr1s HepTH.
Hedts, ee cocras, pusnyeckue cBONCTBA U
MPOUCXOKICHUE. DKOJIOTHUECKHUE TIOCIICICTBHS
pasnuBa HEPTH U CTIOCOOBI OOPHOBI C HUMH.
2 | CocraB He(pTu. HeprenpoaykTbl 1 JIP 10, JIP 11 JIP 11 OxH, DemH, IT'H
OK 05, OK 08 OK 05, OK 08 IlosH

[TonyTHsIit HedTAHOI ra3, ero coctas. [Iporeccsr
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Oo0bem Kon Kon
Hanpasienus
HaumeHnoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 00pa3oBaTeIbHOI0 | 00Pa30BaTEILHOIO BOCINTATEBHOI
pa3ieJioB M TeM OpraHM3alu e TeJbHOCTH 00yYaomuXcs yacax pe3yJabTara pe3yJabTaTa
®roC COO ®roC CIo padoTeI
nepepaboTku HeTH: PeKTU(PUKALINS 1 KPEKUHT.
[IpomykTs! NEpepabOTKN HEPTH U UX UCTIOIH30BAHHE.
CamocrosiTesibHas padoTa o0yuarmmuxes Ne 53, 54. 2
[NoxroroBka noknana Ha Temy: "Posib HeTH B pa3BUTHH
4eJI0BEYECKOH [UBIIN3AIAN".

Tema 4.8 Coneprxkanne yaeOHOTO MaTepuana 2 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
Teepaoe cocrosanue | 1 | Kpucraninyeckoe cocTosiHHe BelllecTBA 1 OK 05, OK 08 OK 05, OK 08 IlosH
Bewecrsa. Kuakue

KPHCTAJLIBI. Kpucrannmaeckue u amopdusie Bemectpa. [Ipusnaku
1 cBolicTBa aMop(hHOCTH. OTHOCUTEITLHOCTH UCTUHBI B
XUMHH.
2 | ’Kuakue KpuCTALIbI 1 JIP 10, JIP 11 JIP 11 IxH, OcmH, I'H
OK 05, OK 08 OK 05, OK 08 IlozH
Kunkue kpucTamibl U UX IPUMEHEHHE B TEXHUKE.
OTHOCHUTENHHOCTh HCTHHBI B OMOJIOTUH U (DH3HKE.

Tema 4.9 Conepxanue yueOHOro MaTepuana 2 JIP 10, JIP 11 JIP 11 OxH, OecmH, I'H
Knaccnpukanus 1 | Knaccupukanusi HEOPraHU4ecKuX u OK 05, OK 08 OK 05, OK 08 IlosH
HEOpPraHu4YecKUuX OpPraHu4YecKuX BellecTB.

BellleCTB U ee
OTHOCUTEJIbHOCTH Knaccudukanus npupoausix BemecTs. OpraHuueckue

1 HCOPraHUYCCKUE BEIHICCTBA. I/I3OMepI/I5I.
KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPIraHUYCCKHUX BCIICCTB. HpOCTBIe
BCIICCTBA: MCTaJJIbl, HCMCTAJJIbI, 6Hal"0p0,[[HLIe I'a3bl.
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HaunumenoBanue
pa3jaesioB U TeM

Coaepikanue yueOHOro MaTepuajia 1 OpMbl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon

00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

Kon
00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

OTHOCHUTENBHOCTD AENEHUS MPOCTHIX BELUIECTB Ha
MeETaJlJIbl U HEMETAILIbl. AJIJIOTPONMS U €€ IPUYHUHBI.
CrnosxHble BEIIECTBA: OKCHU/IbI, KUCIOTbI, OCHOBAHMS,
cosid. OTHOCUTENBHOCTD KJIACCU(UKALIUHU CIIOKHBIX
BEIIECTB.

CamocrosiTesibHasi padoTra odyuarmmxcesi Ne 55, 56.
Brimonnenne WHAUBUAYAJIIBHOT'O IMTPOCKTA: aHAJIU3
coOpaHHOH TeOpeTUUECKON HHPOpMAITU
WHAWBUAYAJIBHOT'O ITPOCKTA.

Tema 4.10
IHonumepsl

Coneprkanue y4eOHOTO MaTepHasa

1

Crpykrypa u Kjiaccu(pukanms moJuMepoB

OcHOBHbBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: MOHOMEp, IOJIUMEp, AJIEMEHTapHOE
3BEHO, CTENEeHb nojuMepu3anuu. CrocoObl NOTydeHUS
MOJIMMEPOB: peaklny NOJUMEPU3AIINN U
MOJIMKOHJICHCAlUU. bruonoanmeps! U ux
OHMOJIOTHYECKAsl POJIb.

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

IxkH, DemH, TH
TlosH

Ilimactmaccesl. Bosiokna. Heoprannueckue
NOJIMMeEpBbI.

IImacTmaccsl. TepMOHJ'IaCTLI H PCaKTOILIACTEI.
Hpe,[[CTaBI/ITCJ'II/I IJ1IacTMAacC ¥ 001acTH X

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OkH, DemH, T'H
IlozH
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Oo6bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roc COO ®I0oC CIO padoTeI

npumeHenust. Bonokna. IlpupoHeie (3kMBOTHOTO U

PaCTHTEIHLHOTO MPOUCXOKICHUS ) U XUMUYECKUE

(MCKYCCTBEHHBIC U CHHTETHYECKHE) BOJIOKHA.

Tema 4.11 Conepsxkanue yaueOHOTO MaTepuana 1 JIP 10, JIP 11 JIP 11 OxH, emH, TH
Cmecu BemiecTB, ux | 1 | Kinaccuduxanus cmeceii, HX cocTas. OK 05, OK 08 OK 05, OK 08 IlozH
COCTaB U CIOCOOBI

pasnejieHus [ToHsTHE O CMECH KaK CHCTEMe, COCTOSIIEH 13
pa3MYHBIX XUMHYECKUX BemecTB. Kitaccupukanus
CMECeH 110 BU3YaJIbHBIM MPU3HAKaM (TOMO- H
TeTepOTreHHBIC CMECH) H arperaTHOMY COCTOSIHUTO
(TBepasble, )KUAKHE U ra3000pa3zHbie cmecu). CocTa
CMeceii: MaccoBas 1 00beMHasl JIOJIM KOMIIOHEHTA
cmecu. CiocoObI pa3ieieHus: CMeceH.

Tema 4.12 Coneprxanne yaeOHOTO MaTepurasa 1 JIP 10, JIP 11 JIP 11 OxH, OcmH, 'H

ducnepcHbie 1 | Knaccudukanusi IucnepcHbIX CHCTEM. OK 05, OK 08 OK 05, OK 08 IlozH

CUCTEMBI

[Tonsarue mucnepcHoii cuctemsl. Knaccudukarus
JMCTIEPCHBIX CHCTEM IO pa3Mepam JUcrepcHoM (asbl
Y arperaTHOMY COCTOSIHUIO TUCTIEPCUOHHOM Cpefibl U
JcTiepcHO (a3bl. 3HaYECHUE TUCIIEPCHBIX CUCTEM B
MIPUPO/ie, TPOMBIIIJICHHOCTH U MTOBCEIHEBHOM KU3HU
yenoBeka. [ pyboiucnepcHble CUCTEMBI U UX
knaccudukanus (CyCreH3uu, SMYIbCUHU, a3PO30JIH).
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon

00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

Kon

00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

HpI/IMeHeHI/IG 9THUX CUCTEM B TCXHUKE U 6BITy.

CamocrosiTesibHas padoTa o0yuarmmuxces Ne 57, 58.
[ToaroroBka noknana Ha Temy: "EcTecTBeHHBIC U
HCKYCCTBEHHbIE a3p030u".

Tema 4.13
XuMunueckmne
peakuum 1 ux

KJaaccupuranumn

Coneprxkanne yaeOHOTO MaTepuana

1

Knaccupukauuss XuMHUYeCKHX peaKkiuii Mo pasHbIM
NpUKa3am.

XUMHUYECKUE PEAKITUN UM XUMHUUECKHE SIBJICHUS, NX
OTJINYMS OT PUBHUECKUX sBJICHHH. Peakiium 6e3
W3MEHEHHUS COCTaBa BEIIECTB: aJUIOTPOIH3ALNN U
n3omepusanuu. Peakunu, naynme ¢ u3MEHEHUEM
YHCIa U COCTaBa BEILIECTB, COEAMHEHHUS, PA3JI0KECHHUS,
3amernieHus, ooMeHa. Peakiiuu, mpoTekaromme ¢
BBIJICJICHHEM HJIU MOTJIONMISHHUEM TEIIOTHI: K30~ B
sHIO0TepMUYEcKrEe. CBONCTBAa XUMHUYECKUX PEAKIIUH.

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OxH, DemH, TH
TlosH

IIpakTHyeckoe 3ansTue Ne 43, 44,
[IpakTUKyM 10 U3yYCHUIO XUMUICCKUX PEAKITUH.

JIP 10, JIP 11
OK 05, OK 08

JIP 11
OK 05, OK 08

OkH, OcmH, 'H
IlosH

CamocrosiTesbHas padora odyuarommuxest Ne 59, 60.

[ToaroToBka nokinana Ha Temy: "XuMuUS U AXUMHUS'".

Tema 4.14

CogepxaHue yueOHOTo MaTepuana

JIP 10, JIP 11

JIP 11

OkH, OecmH, 'H
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Oo0bem Kon Kon
Hanpasienus
HaunmenoBanme Conepxxanue yueOHOro Marepuaja u (popmsl B 00pa3oBaTe/IbHOIO | 00Pa30BaATEILHOIO BOCIITATEALHOI
pa3aesioB U TeM OPraHM3alu AeTeJIbHOCTH 00y4aoIHUXCs yacax pe3yJabTarta pe3yJbTara
®rocC COO ®I0oC CIO padoTeI
O6paTumMocTh 1 | HeoOpaTuMsblie U 00paTHMbIe XUMHYECKHE OK 05, OK 08 OK 05, OK 08 IlozH
XUMHYECKHX peakuuu. XuMH4YeCKoe paBHOBeCHE.
peakumii u BoccTranoBuTe 1M M OKMCIUTENIN. DJIEKTPOJIH3.
XHMHUYeCKOe
paBHOBecHe. HeoGpatumseie u o6patumeie peakiuu. CocTosiHue
OxucaureabHo- XUMHUYECKOTO PABHOBECHUS JIJIsi OOPATUMBIX PEAKIIUM.
BOCCTAHOBHMTEJIbHbIE [Mpunnun Jle-lllatense. CMemeHne XUMUYECKOTO
peakuuu. paBHOBECHS OOPATUMBIX PEAKIIUNA B XUMUUYECKOM
MIPOM3BO/JICTBE HA TPUMEPE CHHTE3a aMMHUaKa.
CrerneHb OKUCIICHUS U €€ onpeesieHue no Gpopmyie
coeqnuenud. Iloustue 060 OBP. Oxucianrens n
BOCCTaHOBHTEIb, OKUCIICHUE W BOCCTAHOBIICHHE.
DNEeKTPOIN3 PACIIIaBOB U PACTBOPOB Ha MpUMEpE
XJIOpUJa HaTpUsl. DNEKTPOIUTHYECKOE MOTyYeHHE
amomuHus. [IpakTHueckoe npuMeHeHUe FMEKTPOIIn3a.
lNanpBanoMIacTHKA U TasibBaHOCTETHs. CTPYKTYypa
raJIbBAHMYECKOTO JIEMEHTA.
IIpakTuyeckoe 3ansaTue Ne 45, 46. 47 3 JIP 10, JIP 11 JIP 11 OxH, DemH, I'H
[IpakTUKyM MO N3YYEHHUIO COOPKH rajJbBaHUUECKOTO OK 05, OK 08 OK 05, OK 08 IlozH
AJIEMEHTA U UCIIBITAaHUE €T0 JeHCTBUSL.
CamocrosiTesibHasi padora o0y4uarommxesi Ne 61, 62. 2

Brimmonnenue WHAUBUAYAJIbHOT'O IIPOCKTA: aHAJIN3

44




Oo0bem Kon Kon
Hanpasienus
HaumeHoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roC COO ®IOC CIO padoTsI
COOpaHHOW AKCTIEPUMEHTAIBHON HH(POpPMAIIUN
WHIUBUIYAITBHOTO TTPOCKTA.
Paznen 5 Yes10BeK U €ro 310pOBbe 26
Tema 5.1 Coneprxkanne yaueOHOTo MaTepuana 2 JIP 4,JIP 5,JIP 7, JIP 6-8, JIP 9 Illo3H, /[HH, I'H,
CucreMaTnueckoe 1 | Buosornyeckas kjiaaccupukanus yejaoBeKa. JIP 9,JIP 11, JIP 12 DemH, DkH.
MOJI0’KEeHH e YeJI0BeKa IIpu3Haku cxoAcTBA M pa3iuy4us YeJI0BeKa U OK 04, OK 05. OK
MHpe KHBOTHBIX. 00e3bsIHbI. 06, OK 08,
Bbuonoruveckas kiraccupukanus 4eioBeKa.
[IpssMOXO0JK/IEHUE U €T0 BIUSHUE Ha CKEJICT YeIOBeKa.
Pyka — opran u npoaykt Tpyzaa. PazButue uepena u
TOJIOBHOTO MO3ra 4yesioBeka. [lepBas u BTopas
CUTHAJIbHBIC CHCTEMBI. buoconmanbHas mpupoa
yenopeka. [lonsTue 00 MHANBUAYaTLHOM (OHTOTCHE3),
AMOpPHOHAILHOM (3MOpHOTEHE3) 1
MOCTAMOPHOHATILHOM pa3BUTUU. HIMBUIyaIbHOE
pa3BUTHE YEJIOBEKA M €0 BO3MOJKHBIE HAPYIIICHHUS.
Tema 5.2 Coneprkanne yaeOHOTo MaTepraia 1 JIP 4,JIP 5,JIP 7, JIP 6-8, JIP 9 Ilo3H, /[HH, I'H,
I'eneruka yesioBeka. | 1 | OcHOBHBIE OHSITHS F€HETHKH. JIP 9, JIP 11, JIP OcemH, DkH.
12
OCHOBHBIE ITOHATHS T'€HETHKH: HACJIENCTBEHHOCTD, OK 04, OK 05. OK
W3MEHUYUBOCTb, T'€H, XPOMOCOMbI, MyTaIli, T€HOM, 06, OK 08,

I'CHOTHMUII, (I)GHOTI/IH, AOMHUHUDPYIOIIUEC U PCLICCCUBHBIC
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Oobem Kon Kon
Hanpasienus
HaumeHoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®rocC COO ®rOC CTIO padorer
npu3Haku. ['eHOM uenoBeka u ero pacmudpoBKa.
[IpakTHdeckoe 3HaYCHHUE U3YUCHUS TCHOMA YEJI0BEKa.

Tema 5.3 Conepsxkanne yaueOHOTo MaTepuana 1 JIP 4,JIP 5,JIP 7, JIP 6-8, JIP 9 llo3H, /[HH, I'H,
MeToabl u3ydyeHust 1 | Knaccudgukanusi MeTOA0B U3Yy4YeHHUS FeHETUKHU JIP 9,JIP 11, JIP 12 OemH, DxH.
reHeTHKH Ye/I0BeKA. yeJioBeKa. OK 04, OK 05. OK

06, OK 08,
MeTo 1l H3y4eHHS TeHETHKH YeJIOBEKa:
FeHEeaJ0rHYeCKUM, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM,
I'enernueckue (HaciaenCTBEHHBIE) 3a00JI€BaHUS
YEeJI0BEKA.
IMpakTnueckoe 3ausaTue Ne 48, 49, 50. 3 JIP 4,JIP 5,JIP 7, | JIP 6-8, JIP 9 IlosH, /[HH, I'H,
Co3naii muio pedeHka. JIP 9,JIP 11, JIP 12 DemH, DxH.
OK 04, OK 05. OK
06, OK 08,
CamocrosiTesbHas padoTa odoyuyarmuxces Ne 63, 64, 65 3
[ToaroToBka noknaaa Ha Temy: "JlocTrxeHus
COBPEMEHHOM T'€HETUKH".
Tema 5.4 Coneprkanne yaeOHOTo MaTepraia 1 JIP 4,JIP 5,JIP 7, JIP 6-8, JIP 9 Ilo3H, /[HH, I'H,
du3nKa u XuMus 1 | Bausinue (PM3UKH U XHMHH YeJIOBEKA Ha 310POBbe 1 JIP 9,JIP 11, JIP 12 IIK 3.1, I[IK 4.3 OcmH, OxkH.
YeJI0BeKa. pebdenka B npouecce o0ydeHus JeTeil MJIaiero OK 04, OK 05. OK

IIKOJbHOI'0 BO3pacra.

Ckener ¢ TOUKH 3pCHUA (1)I/ISI/I‘I€CK01"O IIOHATHA O

06, OK 08,
IIK 3.1, IIK 4.3
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbHOTO

pe3yJabTara
droc cCoo

Kon
00pa3oBaTeIbLHOTO

pe3yabTara
®oIrocC Cno

Hanpasienus
BOCIIUTATEIbHOM
padoThI

poryare. KpoBooOpameHne B CBeTe THAPOINHAMHKH:
myJbC, KpoBsiHoe naBiienue. Auddysus kak ocHoBa
(hopMHUpOBaHHMSI IEPBUIHON M BTOPHYHOW MOYH B
MOYKax, a TAK)Ke ra3000MeHa B TKAHAX U JIETKHX.
Tepmoperynsius ¢ MOMOIIbIO KOXKHU MTyTeEM
TETJIONMPOBOTHOCTH, KOHBEKIIUU, U3TYYCHUS 1
WCTIapEHUs BOJIbI. DJIEKTPOIUHAMUYECKAs TPUPOIa
nepeaady HEPBHBIX UMITYJIbCOB. ONITHYECKasi CUCTEMA
3peHus. AKycTudeckas clucrema ciyxa u
rojocoobpa3zoBaHre. XMMHUYECKUI COCTaB Tela
YeJI0BEKa: AJIEMEHTHI U BEIECTBA, UX KJIacCU(UKALIUS
u 3HaveHue. Bona, ee ¢pynknuu. Boauerit 6ananc B
OopraHu3Me 4enoBeka. MuHepaabHbIE BEIIECTBA U UX
POJIb B JKU3HEACITEIIBHOCTA OPraHn3Ma 4eJI0OBeKa.
3a0oJieBaHus, CBA3aHHbIE C HEJJOCTATKOM HIIN
M30bITKOM HEKOTOPBIX XUMUYECKHUX 3JIEMEHTOB B
OpraHu3Me 4eJ0BeKa.

CamocrosiTesbHas padoTa odyuyaromuxcest Ne 66, 67.
[ToaroToBka noknaaa Ha TeMy: "buosorudeckas posib
OCJIKOB, )KHPOB, YIJICBOJOB B OPraHM3Me YeJIOBeKa'.

Tema 5.5

CogepxaHue yueOHOTO MaTepuana

JIP 4,JIP 5,JIP 7,

JIP 6-8, JIP 9

llosH, /[HH, I'H,
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Oo6bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roc COO ®I0oC CIO padoTeI
ButaMuHbI 1 | BuraMuHBbI KaK OHOJIOTHYECKH AKTHBHbIE JIP 9 JIP 11, JIP 12 IIK 3.1, [IK 4.3 OcemH, OkH.
BelllecTBA U MX BJIHMSIHHE HA 310POBbe pedeHKa B OK 04, OK 05. OK
npouecce 00y4eHus AeTeil MJIaIIIero MKOJIbHOTO 06, OK 08,
BO3pacra. IIK 3.1, IIK 4.3
HcTopust OTKPBITHS BUTAMHHOB. BUTaMUHBI Kak
OUOJIOrMYECKU aKTHBHBIE BelllecTBa. bone3nu,
BBI3BAHHBIE HEJIOCTATKOM WJIH N30BITKOM BUTAMUHOB, -
ABUTAMHUHO3BI, THITOBUTAMHHO3bI, THITCPBUTAMHHO3EI.
CyrouHast ToTpeOHOCTh YeJIOBEKa B BUTAMUHAX.
OcHoBHBIC QYHKIIMA BUTAMHUHOB, UX KIIACCHU(PHKAITHS.
BomopacTBopruMbIe BUTAMUHBI Ha TPEMEPE BUTAMHHA
C. KupopacTBoprMbie BUTAMUHBI HA IPUMEPE
BUTaMMHa A.
Tema 5.6 Coneprkanne yaeOHOTO MaTeprasa 1 JIP 4,JIP 5,JIP 7, JIP 6-8, JIP 9 Ilo3H, /[HH, I'H,
TopmonbI 1 | BiausiHue rOpPMOHOB HA MPOLECCHI JIP 9, JIP 11, JIP IIK 3.1, IIK 4.3 OcemH, OxkH.
JKH3HeIeATEeJIbHOCTH OPraHu3Ma pedeHKa B 12
npoilecce o0y4deHusl eTeil MJIaAIIero mKoJIbHOro OK 04, OK 05. OK
BO3pacra. 06, OK 08,
1IK 3.1, IIK 4.3

HepBHas u ryMmopanbHasi peryisiiiy npoieccoB
KU3HEJEeATeILHOCTH OpraHu3Ma. [ OpMOHBI Kak
MIPOJIyKTHI, BRIpAOaThIBAEMbIEC jKelie3aMU BHYTPEHHEH
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

Kon
00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

cexpennu. Knaccuduxanus ropMOHOB 110 JKene3am,
KOTOPBIE UX MPOAYLHPYIOT, U 110 XUMUYECKOU
npupoje. CoiicTBa TopMOHOB. MHCYIMH Kak TOPMOH
0eKOBOM NPUPO/bl. AIpeHAIMH KaK TOPMOH
aMUHOKHCIIOTHON Tpupoibl. CTEpoUIHbIE TOPMOHBI Ha
npuMepe NoJjoBbIX. ['unep- u runoyHKIMM Kemne3
BHYTPEHHEHN CEKPELH.

Tema 5.7
JlekapcTBa

Coneprxanne yaeOHOTO MaTepuana

1

Kiuaccnpukanus jgekapcTBeHHbIX MPENapaToB U
ONTUMAJIbHBIN PEKUM UX IPUMEHEHUA Y JIeTeH.

KpaTkue cBeieHUs 0 3ap0KJICHUN U PA3BUTHU
(dhapmakonorun. Kiraccudukanus 1ekapcTBEHHBIX
CPEICTB IO arperaTHOMY COCTOSIHUIO: KHUIKHE
(pacTBOpBI, HACTOU, OTBAPbI, MUKCTYPBI, SMYJIbCUH,
CYCIICH3UH U Jp.), TBEp/AbIe (TIOPOIIKH, TAOIETKH,
MWJTIONH, KaIlCyJIbl), MATKUE (Ma3H, TUHUMEHTHI,
MacThl, CBEYM). AJKaJouabl. BaKIIMHBI.
XuMHOTepaneBTUYeCcKe npenaparsl. AHTUOUOTHKHY.
HapxoTtuueckue npenapatsl. Hapkomanus u ee
nocnencTBusl. ONTUMAaIbHBIA PEXUM IPUMEHEHUS
JIEKapCTBEHHBIX MTPETapaToB.

JIP 4,JIP 5,JIP 7,
JIP 9, JIP 11, JIP
12
OK 04, OK 05. OK
06, OK 08,
IIK 3.1, IIK 4.3

JIP 6-8, JIP 9
IIK 3.1, IIK 4.3

Ilo3H, /[HH, T'H,
SemH, OkH.

CamocrosiTesibHasi padora odyuarommxest Ne 68, 69, 70.
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Oo0bem Kon Kon
Hanpasienus
HanmenoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 0o0pa3oBaTeIbHOIO | 00pa30BaTEILHOIO BOCINTATEBHOI
pa3ieJioB M TeM OpraHM3alu e TeJbHOCTH 00yYaomuXcs yacax pe3yJbTaTa pe3yJibTaTa
®roC COO ®roC CIo paborst
[ToaroroBka noxiana Ha Temy: "Mcropust BETUKUX
OTKpBITHH B hapmakonorun'.
Tema 5.8 Coneprkanue yaueOHOTo MaTepuana 1 JIP 4,JIP 5,JIP 7, JIP 6-8, JIP 9 llo3H, /[HH, I'H,
310poBblii 00pa3 1 | ®opmupoBanue puznuecKoro, NCUXUYECKOro U JIP 9, JIP 11, JIP IIK 3.1, [IK 4.3 OemH, OxH.
*Ku3HU. PU3NKa HA HPaBCTBEHHOI'0 3/10POBb Y /ieTeil MJIaIIero 12
ciryx0e 310pOBbst HIKOJILHOI0 BO3PacTa. AHTPONOMeTpHYeCKHe OK 04, OK 05. OK
YeJI0BeKa NMoKAa3aTe/In y ieTell MJIaaIero mKoJbHOro 06, OK 08,
BO3pacra. IIK 3.1, [IK 4.3

®dusznyeckoe 310poBbe U ero kpurepuu. [lcuxuueckoe
3J0pOBbE U €ro Kputepuu. HpaBcTBEHHOE 3J0pOBbE U
€ro Kpurepuu. Tpu OCHOBHBIE COCTABJISIONINE
3I0pOBOT0 00pa3a KU3HU: PEKUM JHSI, TPaBUIBHOE
nuTaHue, pusnveckast akTUBHOCTD U 3aHSATHE
cnopTtoM. @akTopsl, BIAUSAIOIINAE HA 3I0POBbE
YelloBeKa: OKpYyKarolas cpenia, npopuiakTuieckas
BAKIMHALNS, CTPECCHI, BPEHBIEC IPUBBIYKU.
Ankoroyins3m u ero nocieactsus. Hapkomanus u ee
MOCJEACTBUSA. AHTPOIIOMETPUS: U3MEPEHUE JUIMHBI U
MAacChl TeNa, CIUPOMETPHS U )KU3HEHHAS! EMKOCTb
nerkux. TemnoBble U3MEpPEHUs U TEII0TEepaIus.
N3mepenue aprepuanbHOro AaBieHus. [ unepronus u

THUIIOTOHMA. yJ'ILTpaSBYKOBaH JUArHoCTHKa U TCpalius.
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Oo6bem Kon Kon
Hanpasienus
HaumenoBaHue Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJjbTara pe3yJbTara
®roc COO ®I0oC CIO padoTeI
DnekrpoTtepanus. JlazepHas Tepanus. 310pOBbeE.
YPpOBHM 310POBBA.
IIpakTnyeckoe 3ansaTue Ne 51, 52, 53 3 JIP 4,JIP 5,JIP 7, | JIP 6-8, JIP 9 IlosH, /[HH, I'H,
[IpakTUKyM 110 N3y4EHUIO OLEHKU MHANBUIYaJIbHOTO JIP9,JIP11,JIP |IIK 3.1, I[IK4.3 OcmH, OxH.
YPOBHS 3/I0POBbSI y ICTEH. 12
OK 04, OK 05. OK
06, OK 08,
IIK 3.1, [IK 4.3
CamocrosiTeqbHast padora o0yuyarommxcs Ne 71,72, 2
[ToaroToBka nokiana Ha TeMy: "OMOIMHU U ICUXUYECKOE
310pOBbe".
Pa3nen 6 EcTecTBO3HAHME HA CIIYXKO€E YesIOBeKA 18
Tema 6.1 Coneprkanne yaeOHOTO MaTeprasa 1 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
DJjieMeHTapHbIe 1 | Jdenenune atomHoro siapa. [Iporonst. HeiiTpoHbI. OK 05, OK 08 OK 05, OK 08 IlozH
YaCcTULbI KBapkn.
[Tonsatue o ¢pu3KKe BEICOKUX dHEpruil. JINHeHHbBIN
YCKOPUTEIb 3JI€MEHTAPHBIX YaCTHII, apOHHBIN
KoJutaiiaep. JleneHue aToMHOTO sJipa: MPOTOHBHI,
HeHUTpoHbL. OyHAAMEHTaIbHbIE YACTUIIBL: JICITOHBI U
KkBapku. @oToHBIL. BO30HBI. AHTHYACTHUIIBI.
Tema 6.2 CogepxaHue yueOHOTO MaTepuana 1 JIP 10, JIP 11 JIP 11 OxH, OcmH, I'H
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Oo0bem Kon Kon
Hanpasienus
HaumeHnoBanue Copep:xaHue yueOHOro MaTepuajia u popmsl B 00pa30BaTeILHOIO | 00pPa30BATEILHOIO BOCIITATEALHOI
pa3ieJioB M TeM OpraHM3alu e TeJbHOCTH 00yYaomuXcs yacax pe3yJabTara pe3yJabTaTa
®roC COO ®roC CIo padore!
AToMHasi JHepreTuka | 1 | DilekTpHYecKHe TOK. DJIEeKTPOMArHUTHAS OK 05, OK 08 OK 05, OK 08 IlosH

UHAYKIUsA. PaquoakTUBHOCTD. SIiepHbIe peaknum.

[TonyueHue 3MeKTPUYECKOro TOKa ¢ IMOMOIIBIO

anekTporenepatopa. TpaaunnonHas (TUAPO-, TEIUIO- U

aTOMHBIE DJICKTPOCTAHIINH) ¥ HETPAAUIIMOHHAS

sHepreTuka. OCHOBHBIE TIOHITHS aTOMHOU

SHEPreTUKU. PalnOaKTUBHOCTD. SIEpHBIE PEAKIINH.

ATomHas ctaHuus U npuHun ee padotsl. ADC Ha

OBICTPBIX HEHTpOHaX. Pagnon3oTomasie

tepmoanekTpuyeckue reneparopsl (PUTEI'n),

NPUHLUI UX IEHCTBHUS.

Tema 6.3 Coneprxanne yaeOHOTO MaTeprasa 2 JIP 4,JIP 5,JIP 7, JIP 11 OxH, OcmH, I'H
IIponososbcreennast | 1 | HanpaBiieHusi B pelieHHH MPOI0BOJIbCTBEHHOI JIP 11, JIP 12 OK 05, OK 08 llosH
npoodJjiemMa u MyTH ee npooJieMbl OK 04, OK 05. OK

pelieHus. 06, OK 08,

I'eorpadust ronoaa u ero npudrHbl. OCHOBHBIC
HaIpPaBJICHUS PEIICHUS TPOIOBOJIHCTBEHHON
POOJIEMBI: - UCTIOJIb30BAHIE XUMUYECKUX BEIICCTB
(ymoOpeHuid, peryisiTopoB pocta, GepoOMOHOB,
MECTUIIUIOB, PENEIUICHTOB); - CO3aHUE
WCKYCCTBEHHBIX MTPOAYKTOB IMUTAHHUS, - CO3TaHUE
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Oobem Kon Kon
Hanpasienus
HaunmMeHnoBanme Coaep:xkaHue yue0HOTro MaTtepuaja u GpopmMsl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOTO BOCINTATEBHOI
pa3iesioB U TeM OpraHu3alNu IesiTeIbHOCTH 00yYa0IINXCs yacax pe3yJabTara pe3yJabTara
®roC COO ®roC CIo padorer
BBICOKOITPOHM3BOIUTEIBHBIX COPTOB PACTEHUH U TIOPO,T
JKUBOTHBIX.
CamocrosiTesbHas padoTa odyuarommxest Ne 73, 74, 2
BrImosTHeHME UHAUBHUIYATLHOTO TIPOEKTA: IMOATOTOBKA
MIPE3EHTAIINH, OTYETa MPOBEACHHON pa0OTHI.
Tema 6.4 Coneprxkanne yaeOHOTO MaTepuana 2 JIP 4,JIP 5,JIP 7, JIP 11 OxH, OemH, TH
BuorexHoJiorus. 1 | PazButue 6morexnojioruu. Iousitue JIP 11, JIP 12 OK 05, OK 08 IlosH
HanorexnoJsorus. HAHOTEXHOJIOTHH. OK 04, OK 05. OK
06, OK 08,

[TonaTre GMOTEXHOIOTHUHU KaK TIPOU3BOIUTEIHLHOM
CHUJIBI O0IIIECTBA, UCTIOJB3YIOIIEH KUBBIE OPraHU3MbI
OMOJIOTHYECKHE MPOIECCHI B POU3BOJICTBE. TpH ATamna
CTAHOBJICHUS U PA3BUTUS OMOTEXHOJIOTHH: PaHHSI,
HOBas U HOBeimas. ['eHHas HHXXeHepus.
I'ernOMO U pHUITIPOBAHHBIC OPTaHU3MBI U
TpaHCTeHHbIE MPOAYKTHI. KileTouHass nHXeHepus.
KionupoBanue. SMOpHOHAIIBHBIE U CTBOJIOBBIE
KJIeTKU. bruonoruueckas HHXXEHEPUST KaK METO/T
HCMOJIb30BAHUSI MUKPOOPTaHU3MOB B KaU€CTBE
OMOPEaKTOPOB IS MOJTYICHHUS TPOMBIITIICHHOM
npoaykiuu. OCHOBHBIE HAITPABJICHHS UCIIOJIb30BAHUS
(hepMeHTaTUBHBIX TpoLeccoB. IMMOOMIM30BaHHBIC
(dhepmenTsl. [loHsTHE OMOTEXHOJIOTHH KaK
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

Kon
00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

IIPOU3BOIUTENBHOM CHUJIBI 00IIECTBA, UCIIOJIb3YIOIIEH
YKUBBIEC OPTraHU3Mbl U OMOJIOTUYECKHUE MPOIIECCHI B
MPOU3BOJICTBE. TpH 3Tara CTAaHOBJICHUS U PA3BUTUSA
OMOTEXHOJIOTUU: PaHHss, HOBasi U HOBeas. ['eHHas
ukeHepus. ['eHHOMOAMUIITUPOBAHHBIE OPTAHU3MBI U
TpaHCTeHHBIC TPOTYKTHI. KiieTouHast uHKeHepusi.
KnonupoBanue. SMOpHOHATIbHBIE U CTBOJIOBBIE
KJIETKH. bronorudeckast MH)KEHEpHs KaK METO]T
WCTIOJIb30BAHUSI MEKPOOPTaHH3MOB B KaUeCTBE
OMOPEaKTOPOB /IS TIOJTYUCHHS TIPOMBIIIICHHON
npoaykiuu. OCHOBHBIC HAIIPABJICHHUS UCTIOIH30BAHUS
(hepMeHTaTHBHBIX TIpolieccoB. IMMOOMIM30BaHHBIE
(depmenTsl. [loHsATHE O HAHOTEXHOJIOTUH KaK
YIPABIISIEMOM CHHTE3€ MOJIEKYIISIPHBIX CTPYKTYp. [[Ba
MOJX0/J]a B HAHOTEXHOJIOTUU: «CBEPXY BHU3» U «CHU3Y
BBEPX». MOJEKYISIpPHBIN CUHTE3 M CaMOCOOpKa.
Hanockonnueckoe BbIpaliiBaHuEe KPUCTAJUIOB U
noJIMMepu3alus. YriaepoiHble HAHOTPYOKH.

Tema 6.5
dusznka u ObIT

CopepxaHue yueOHOro MaTepuana

1

du3nka 1 NOBCeTHEBHASA KH3Hb YeJI0BeKa

Hal"peBaTeJ'ILHLIC 1 OCBCTUTCIIBHBIC HpI/I60pBI.
Pa3HoBUAHOCTH NaMII: HaKaJInBaHW:A, TaJIOT'CHHBIC,

JIP 4,JIP 5,JIP 7,
JIP 9, JIP 11, JIP
12
OK 04, OK 05. OK
06, OK 08,

JIP 6-8, JIP 9

OkH, OcmH, 'H
IlosH
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbLHOIO

pe3yJabTara
droc cCoo

Koa
00pa3oBaTeIbLHOIO

pe3yJabTara
oIrocC Cnio

Hanpasienus
BOCIIUTATEIbHOM
padoThI

JIOMHMHECLICHTHBIE, CBETOANOIHbIE. MUKPOBOJIHOBAs
neyb (CBY — neup) v npuHLMI €€ paboThI.
KukokpucTamnnyeckue SKpaHbl U JUCILIIEH, UX
YCTPOMCTBO. DIEKTPOHHBIN TepMomeTp. Jomarnrnue
poboThl. Pannonepenatuuku u paguonpueMHUKY.
[IpyHIHMNIMAIBHOE YCTPOMCTBO TEJIEBU30PA U
teneBuaeHus. ClyTHUKOBAsI U COTOBAsI CBSI3b.

TeMma 6.6
XumMud 1 ObIT

Coneprxanne yaeOHOTO MaTepuana

1 | Xumus B ObITY

Motomue u yrcTsanme cpeacTa. [IoBepxXHOCTHO-
aktuBHbIe BemecTBa (IIAB). Or6enuBarenu:
XHUMHYCCKHE U ONTHYCCKUE. IHCEKTHIMIBI — CpeICTBa
TUTs1 60pBOBI ¢ HACEKOMBIMU. XUMHUUYECKHE CPEICTBA
TUTHEHBI U KOCMEeTUKH. [Tuiespie 100aBKH, HX
MapKHUpPOBKa.

JIP 4,JIP 5,JIP 7,
JIP 9, JIP 11, JIP
12
OK 04, OK 05. OK
06, OK 08,

JIP 6-8, JIP 9

OxH, DemH, TH
TlosH

CamocrosiTesbHas padora od0yuarommxcs Ne 75, 76.
BrinosiHeHne MHIMBUYaIbHOTO MIPOEKTA: CAMOOIICHKA U
OIICHKA Pe3yJIbTaTOB U Ipoliecca padoThl
[IpernoaBaTesieM, OTHOKYPCHUKAMU Hajl
WHIUBUAYAIbHBIM IPOEKTOM.

Tema 6.7

Copepxanue yueOHOTo MaTepuana

JIP 10, JIP 11

JIP 11

OkH, OecmH, 'H
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HaunumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro Matepuajia u Gopmsl
OpraHu3anyu AesiTeJIbHOCTH 00y4a0IIMXCst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbHOTO

pe3yJabTara
droc cCoo

Kon
00pa3oBaTeIbLHOTO

pe3yabTara
®oIrocC Cno

Hanpasienus
BOCIIUTATEIbHOM
padoThI

Cunepreruka.
EcTrecTBO3HAHHE H
HCKYCCTBO.

IlousiTue «CHHEPICTUKA. 3o0J10TOE CeueHHne

[loHsiTHE O CUHEPreTUKE U CAMOOPTaHU3ALIUN
OTKPBITBIX cucTeM. OOmIe MPUHITUITBI CHHEPTETHKH.
Touka 6udypkanuu u arTpakT. Poiab cuHepreTuku s
W3Y4EHHUS IPUPOIHBIX U COLIMATIBHBIX SIBJICHUM.
CrpykTypupOoBaHUE MaTEpUAIBHOTO MUPA U €T0
M3Yy4EHHE CIeHaIbHBIMU pa3aenaMu Gu3uku. @opmel
JBHUKECHHSI MAaTEPUH. 30JI0TOE CEYEHUE U €r0
HCIOJIb30BAHNE B IPOU3BEJICHUSIX apXUTEKTYPHI,
KUBOTHMCH, CKYIbITYpHI. [lociaenoBaTenbHOCTD
®uboHauyy, ee MPUMEHEHNE B UCKYCCTBE.
PacnpocTpaneHHOCTH paBuiIa 30J0TOTO CEYEHUS U
rocieaoBarebHOCTH PUOOHAYYH B )KHMBOU MPUPOJIE.
buonuka u apxurextypa. Bz3auMonpoHUKHOBEHHE
€CTECTBO3HAHMS U UCKYCCTBA.

OK 05, OK 08

OK 05, OK 08

IlozH

IIpakTuyeckoe 3ansaTue Ne 54, 55. [Ipomekyrounas
arrecranusi: 1uphepeHITMPOBAHHBIN 3a4eT

CamocrosiTesbHas padoTa odyuyaromuxest Ne 77, 78.
[ToaroToBka noknaaa Ha TeMy: "MckyccTBO U Hayka -
JIIBUTATEIH [IABUIN3AUN" .

Bcero:

234
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4. YCJIOBUSA PEATIN3ALIMU TPOTPAMMBI YYEBHOI'O ITPEJIMETA

Tpe6oBaHus K MHUHHUMAJIBbHOMY MaTepHAJbHO-TeXHUYECKOMY
odecneyeHHIo

Peanuzanuust nporpaMMbl yueOHOTO MpeaMeTa TpeOyeT HalIu4yus yueOHOTo
KaOWHEeTa eCTeCTBO3HAHUE

O6opynoBaHue yuyeOHOro KaOuHeTa:

- Cronsl

- CTy1nbs

- Jlemonctpauronnbsie CTEHIbI
Texnuueckune cpeacTBa oOydeHus: B kaOuHeTe MyIbTUMEAHMIHOE OO0OpYIOBaHUE,
OCPEJICTBOM ~ KOTOPOTO  YYacTHUKM  0Opa3oBaTeIbHOTO  Mpolecca  MOTYT
IpoCMaTpuBaTh BHU3yalbHYI0 WH(OpPManui0 1o (U3MKE, CO3/1aBaTh MPE3CHTAIUH,
BUJICOMATEpUabI U T.

OCHOBHbBIE HCTOUYHUKH

g mpenoaBarenen

la6opuensa O.C., Octpoymo W.I'., IlypeimeBa H.C., CnagkoB C.A.,
Cupornazop B.U. EctecTtBo3Hanue (6a30Bbiii ypoBeHb). 10 kmacc. — M., «Ilpoday,
2019.

la6puensa  O.C., Octpoymo W.I'., IlypemmeBa H.C., CnagkoB C.A.,
CuBornazop B.U. EctecTtBo3Hanue (6a30BbIii ypoBeHb). 11 kmacc. — M., «Zlpoday,
2019.

benses . K., Hdemvmmn I''M., Ky3nenora JI.LH. u nap. buonorus (6a3oBbiii
ypoBeHs). 10 kmacec. — M., 20109.

benses . K., Hemmmun I'M., bopoaun IL.M. u ap. buonorus (6a3oBbiii
ypoBeHs). 11 xmacec. — M., 20109.

IMabpuensa O. C., OctpoymoB U. I'. Xumus ang npodeccuii u cnenuanbHOCTEH
COLIMAJIbHO-DPKOHOMHYECKOTO W TYMaHUTapHOro mpoduien: y4eOHHK JUIsl CTY/.
yapexaeHui cpes. mpod. odbpazoanus. — M., 2019.

INa6puensa O.C. Xumus. [Ipaktukym: yaed. mocodue. — M., 2019.

INa6puensa O.C. u np. Xumus. TecTsl, 3a1aun B yrpaKHeHHs: yde0. mocooue.
— M., 20109.

INabpuensa O.C. Xumus. [locobue mis moaroroBku k EI'D: yue6. mocodbue. —
M., 2020.

Enxuna JI. B. buonorus. Bech mkonpHBIH Kype B Tabmumax. — M., 2017.

Epoxun IO.M. Xumus: 3agaun ¥ ynpakHeHUs: y4deO. mocoOue Jjsi CTYA.
yapexaeHuit cpen. mpod. oopazoBanms. — M., 2017.

Epoxun FO.M. COOpHHK TECTOBBIX 3aJlaHHMi MO0 XHMHHU: y4eO. mocobme s
CTYyJI. YUpEKICHHM cpe. mpod. oopazoBanus. — M., 2017,

KoncrantunoB B.M., Pe3anoB A. I'., ®aneeBa E. O. buonorus: y4eOHUK a1
CTyA. yupexaeHui cpea. mpod. odpazoBanus / moa ped. B. M. Koncrantunosa. —
M., 2019.

Hemuenxko K. D. ®usnka B cxemax u tadbiumax. — M., 2017.

Camoitnenko II. Y. ®@usuka g npodeccuit U crenuasbHOCTEH COLMATBHO-
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HSKOHOMUYECKOTO M TYMaHHTApHOTO Npo¢uiei: ydeOHUK OIS CTyHd. yUPEeKICHUI
cpen. npod. oopazoBanus. — M., 2019.

Camoiinenko II. M. CoOopnuk 3amau mno ¢usuke 118 npodeccuid u
CHEIMATBbHOCTEH COIMATbHO-9KOHOMHYECKOTO0 M TYMaHHTAapHOTO Tpoduieii: yueod.
nocobue s cTy. yupexaeHui cpes. npod.odpazosanus. — M., 2019.

XUMHUS: 3JIEKTPOHHBIA yueOHO-MeToauueckuil komruieke. — M., 2019.

Jns cryneHToB

la6bpuensa  O.C., Octpoymo W.I'., IlypsimeBa H.C., CnagkoB C.A.,
Cuornazop B.U. EctectBo3Hanue (6a30Bbiii ypoBeHb). 10 kmacc. — M., «llpoday,
2019.

la6puensna O.C., Octpoymo W.I'., IlypsimeBa H.C., CnagkoB C.A.,
Cuornazo B.U. EctecTtBo3Hanue (6a30Bbiii ypoBeHb). 11 kmacc. — M., «llpoday,
2019.

bense . K., e I''M., Ky3nenora JI.LH. u ap. buonorus (6a3oBbiii
ypoBens). 10 kmacec. — M., 20109.

benses . K., Hemmmun I''M., bopoaun IL.M. u np. buonorus (6a3oBbiit
ypoBeHs). 11 kmacec. — M., 20109.

INa6puensn O. C., OctpoymoB . I'. Xumus nis npodeccuit u crielimabHOCTEH
COIMAJIbHO-3KOHOMHYECKOT'0 M TyMaHUTapHOro Npoduiaeh: y4eOHHK IS CTY/.
yupexaeHui cpes. mpod. oopazoanus. — M., 2019.

INa6puensa O.C. Xumus. [Ipaktukym: yueb. mocooue. — M., 2019.

INabpuensa O.C. u ap. Xumusda. TecTsl, 3a1a4u U yrpaxxHeHUs: yued. mocodue.
— M., 2017.

Camoitnenko 1. Y. ®usmka mas nmpodeccuit U CHerUaIbHOCTEH COIMATBHO-
HKOHOMHYECKOTO W TyMaHUTapHOTro npoduien: y4eOHHK ISl CTyHd. YUPEKICHUU
cpen. nmpod. oopazoBanms. — M., 2019,

Camoitnenxko II. WM. CoOopuuk 3amau 1o ¢usuke mia npodeccuit u
CHEIUANTBHOCTEH COLMATBbHO-YKOHOMUYECKOTO W TyMaHUTapHOro mpoduieit: y4eo.
nocoOue i CTyA. yupexaeHui cpe. npod.odpazoanus. — M., 2019.

XUMHUS: AIEKTPOHHBIN yaeOHO-MeToaudeckuit komriekc. — M., 2019.

IIOHOJIHI/ITGJ'II)HLIC HCTOYHUKH

s npenoiaBarenen

Oenepanbubiii 3ak0oH oT 29.12.2012 Ne 273-®3 «0O06 o6pa3oBaHuu B
Poccuiickoinn @eneparum».

[Ipukaz MunuctepctBa o6pazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEpKICHUN (eaepabHOTO TOCYJAapPCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHAapTa
cpeaHero (IMOJTHOT0) 00IIETo 00pa30BaHMI.

[Ipukaz MunucrepctBa o0pa3zoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHuu u3MeHeHuil B [Ipuka3z MunuctepctBa oOpazoBanusi U Hayku Poccuiickoit
Oeneparun ot 17.05.2012  Ne 413  “O6  yrBepkaeHuu  (peaeparbHOrO
TrOCYJIapCTBEHHOTO 00pa30BaTeILHOIO CTaHJapTa cpegHero (MOJHOTr0) OOIIero
oOpazoBaHus”».

[Mucemo JlemaprameHTa TOCYAapCTBEHHOW TMOJUTUKH B cdepe MOArOTOBKHU
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pabouux kaapoB u IO MunuctepctBa obpazoBanus u Hayku PD ot 17.03.2015 Neo
06-259 «PexomeHmanuu Mo OpraHU3aluy NOJy4YEeHHs CPEHEro 001ero oopa3oBaHus
B IIpe/iesiax OCBOEHHUs 00pa30BATENbHBIX MPOTrpaMM CPEeAHEro npodecCruOHANIbHOIO
oOpa3zoBaHusg Ha 0a3e OCHOBHOIO OOHIEro oOpa3oBaHUs C YYE€TOM TPeOOBaHMIA
(enepanbHbIX rOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMOn
npodeccuy Ui CHeUalIbHOCTU CPEIHETO MPOPECCUOHAIBHOIO 00Pa30BaHUS».

Cawmoitnenxko I1. Y. Teopust u metonuka ooyuenus pusuke: yued. nmocooue ais
npenojaaBareneit ccyzoB. — M., 2017.

Wneun B. A., Kynpssues B. B. Uctopus u meroponorus ¢puszuku. — M., 2017.

la6puensn O. C., JlpicoBa I'. I'. Xumusi: kHura Jjs mpernojaBaTess: yueo.-
MeTo. mocooune. — M., 2017,

buonorust: B 2 1. / mox pen. H. B. fpeiruna. — M., 2007, 2010.

buonorus. PykoBoAacTBO K mpakTthyeckuM 3anstusM [/ mox pea. B.  B.
Mapxkunoii. — M., 2017.M., 2020.

Enxuna JI. B. buonorus. Bech mikonbHBIM Kypc B Tabmunax. — M., 2017.

Epoxun FO.M. Xumus: 3agaun u ynpakHeHHs: yued. mocobue ajis CTy/I.
yupexaeHui cpe. mpod. oopazoanus. — M., 2017.

Epoxun FO0.M. COOpHHMK TECTOBBIX 3aJlaHMi N0 XUMHH: y4yeb. mocobue st
CTYyJI. YUpeXKJIeHu cpen. nmpod. oopazoBanus. — M., 2017,

Koncrantuno B.M., Pe3zanoB A. I'., ®aneeBa E. O. buonorus: y4eOHUK 1181
CTYI. yupexieHuil cpen. npod. oopazosanus / nox pen. B. M. Koncrantunosa. —
M., 2017.

Hemuenxko K. D. ®usnka B cxemax u tadbiumax. — M., 2017.
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P— @&%Wﬁbgﬂ‘ pcKoii odaacTu «Ca m%w SORHRAPHO —

S 4.7 ALY A 75 pAf

CAMAPCKHRA

o "BIIOY «CCIIK»)

COUMANBHO -

R pesyabtatsl — I1P6 ) a

ﬂﬁmpnﬁannnnTPm‘nmP yuPﬁHmP IPEIMETEI IIICC3.44.02.02

HpenoaaBaHHe B HAYaJIbHBIX KJIacCax

I1P6 01. Cgpmpposatinocts Eﬂc?ﬁ%em?”%%_l%g 06.2022 1) Crpasuma | u3

O IEIOCTHOU COEp@M‘E‘HHOI/I‘eucuueHHU‘ BIC OTIPOCHI, TeCTI/IpOBaHI/rsr’”“‘ -
60

HAyJYHOH KapTHHE MUPA, IPUPOJIC KaK eIUHON| T PepeHINPOBAHHBINA 3a4ET.
LEJIOCTHOW CHCTEME, B3aUMOCBS3H YEJIOBEKA,

TIPAPOIBI W OOIECTBa, TPOCTPAHCTBEHHO-
BpeMEHHBIX MaciTabax BeenenHoit

I[IP6 02. .Bnanmenue 3HaHHSIMH O HambOoyie¢ YCTHBIC OTIPOCHI, TECTOBBIC 3a/IaHUS,

BOKHBIX OTKPBITUAX W JIOCTHIKEHHSX B MpaKTHUECKHe 3aHATUs, TudPepeHIInpOBaHHBIN
00JIaCTM  €CTEeCTBO3HAHMS, TOBJIUSBIINX H3G 3adYerT.

SBOJIFONUTO TPEJICTABICHAI O TPHUPOJIE, HZ
pa3BUTHE TEXHUKH U TEXHOJIOTHIA

I1P6 03.CdhopmHrpoBaHHOCTH ymennss MuHnuBunyansHO — quddepeHInpoBaHHbIE
MPUMEHSTh €CTECTBEHHO-HAyYHBIC 3HAHUs CaMOCTOSATEIbHBIC PAOOTHI, YCTHBIE ONMPOCHI U
JUIsi  OOBSCHEHHS OKPY)KAIOIIUX sBIeHUN| nudQepeHnrnpoBaHHbIN 3a49eT.

COXpaHEHUS 310pOBbS, obecrieueHus]
0€e30MacHOCTH JKU3HEESTENNLHOCTH
OepeXHOTO0  OTHOWIEHUS K  MPHPOJE
palMoOHAIBHOTO  MPHUPOJIOTIONB30BAHUS,  §

TarOKC  BBINIOJIHCHUS  POJI  TPaMOTHOT
moTpeouTens

ITP6 04. ChopmMupOBaHHOCTh MPEACTABICHUY Y CTHBIE OTIPOCHI, TECTUPOBAHUS, TPAKTUUECKUE
O HAyYyHOM METOJie TO3HAHUA NPUPOIBl ¥ 3amaHus, nuddepeHIpOBaHHBINA 3a4eT
CpeICTBax U3y4eHHs] MeraMupa, MakpoMHpa |
MHUKpPOMHUPA; BIIaJICHUE nprueMaMy
€CTECTBEHHO-HAY4HbIX HaOIIOJICHUI, OMBITOB

VCCIEIOBAaHNIT 1 OIICHKH  JTOCTOBEPHOCT
MOJIyYE€HHBIX Pe3yJIbTaTOB

[IP6 05. BnajgeHue MOHATHIHBIM ammapaToM Y CTHBIH ONPOC, TECTUPOBAaHKE, paboTa HaJ
€CTECTBEHHBIX HayK, MO3BOJIIOIIUM  WHIUBUIYAIbHBIM IIPOEKTOM,

M03HAaBaTh MHp, y4acTBOBAaThb B JUCKyccUsAX IuddepeHIrnpoBaHHbIN 3a4eT.

1o €CTECTBEHHO-HAYYHBIM BOIIpOCaM
UCIO0JIb30BATh pa3InyHbIC UCTOYHHKH
uHpopMalUK ISl MOATOTOBKH COOCTBEHHBIX
pabor, KPUTHYECKH OTHOCUTBCS K

coooeHmsM  CMYPE, coepkamnmM HaydHy
nHpopMaIHIo

I[IP6 06. CdopmupoBanHoctb  ymeHuil IIpakTudeckue 3aHATHS, TECTHI,
MOHUMATh 3HAYUMOCTh €CTECTBEHHO1 JU(PepeHIINPOBAHHBIN 3a4eT.
HAay4HOTO 3HaHUS ISl KaXJOro 4YeJOBEK]
HE3aBUCUMO OT €ro InpodeccHoHaIbHON
JeATeNbHOCTH, Pa3NuyaTh (PAKThl U OLEHKH
CpPaBHUBATh OLIEHOYHbIE BBIBOJbI, BUJETh UX

CBA3b KPATEPISIMI OIICHOK W CB336 KPUTEPHCR
C OIIPEACIIEHHON CUCTEMOW LIEHHOCTEN.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

YUYEBHOI'O ITPEIMETA

KonTposib ¥ omeHka pe3yJbTaToB

0CBOCHMUA

yuyeOHOro mpeaMera

OCYIIECTBJIACTCHA IMpemnoaaBaTrejeM B IIPOHECCE IPOBEACHHUS NMPAKTHYCCKHX

3aHATHH, J1a00paTOPHBIX Pad0T, TECTUPOBAHHMS, a4 TaK:XKe B pe3yJbTare
BbINIOJIHEHUS  OOyYalOUIMMUCH  HMHIAMBHAYAJIBHBIX  33JaHUil, TMPOEKTOB,
HCCJIeIOBAHUM.

HaumenoBanue 00pa3oBaTe/IbHbIX Pe3yJIbTATOB
®dI'OC COO (npenmertHnsle pe3yabTaThbl — [1PO

MeToabl OIEHKH

IIpeamerHbIe

ITP6 01. ChopMupOBaHHOCTH MIPEACTABICHHH O
LETIOCTHOW COBPEMEHHOM €CTECTBEHHO — HAYYHOU
KapTUHE MHUPA, O TPUPOJI€ KaK €IUHON LIEJTOCTHOU
cucreme. O B3aMMOCBSI3H YEJIOBEKA, IPUPOJIbI U
oOuiecTna.

YcTHBIE ONPOCHI, TECTUPOBAHUS,
T depeHINpOBAaHHBIN 3a4eT.

[1P6 02. Biagenue 3HanusIMu B HanOoJIee BaXKHBIX
OTKPBITHSX U JIOCTHKCHHSX B 00JIaCTH
€CTECTBO3HAHMS, ITOBJIMABIINX HA DBOJIFOLIHIIO
MIPEJICTABJICHUH O MIPUPOJIC, HAa Pa3BUTHE TEXHUKH U
TEXHOJIOTHH.

YcTHBIE ONPOCHI, TECTOBBIE 3a/1aHUS,
MPAKTHYECKUE 3aHATHUS,
g depeHINPOBaHHBIN 3a4eT.

ITP6 03. ChopMupOBaHHOCTH YMEHUS IPUMEHSTh
€CTECTBCHHO — HAyYHBIC 3HAHUS JUTSI OOBSICHEHUS
OKPYKAIOIIUX SIBIICHHUH, COXpPAaHESHHUS 3[I0POBBS,
obecrnieueHre 6€30MacCHOCTH KU3HEAEATEIHLHOCTH,
Oepe)KHOTO OTHOIIEHHSI K IPUPOE, PAITMOHATBHOTO
MIPUPOJIOTIONIF30BAHHMS, @ TAKIKE BBHITIOJTHEHUE
TPAaMOTHOTO TTOTPEOUTEIISI.

NuauBuayanbHo — nuddepeHnpoBaHHbIE
CaMOCTOSITENIbHBIE paOOThI, YCTHBIE OIIPOCHI U
nuddepeHIMpOBaHHBIN 3aUerT.

ITP6 04. ChopMHUpOBaHHOCTH MIPEACTABICHHH O
HAyYHOM METO/JIC TIO3HAHMS TPUPOIBI H CPEICTBAX
W3yUYEHHsI MEraMHpa, MaKpOMHUpa ¥ MUKPOMUDA;
BJIQJICHHE TPUEMaMH €CTECTBEHHO — HAyYHBIX
HaOJTI0/ICHUH, OTIBITOB UCCIICIOBAHUI U OLIECHKU
JOCTOBEPHOCTH IMOJTyYCHHBIX PE3YJIbTATOB .

YCTHBIE OTIPOCHI, TECTUPOBAHMUS,
NPaKTUYECKUE 3aaHus,
nuddepeHInpOBaHHBIN 3a4eT

ITP6 05. Bnanenue nmoHATHSAMH anmapaTom
€CTECTBEHHBIX HaYK MTO3BOJIAIOIINM [1I03HABATh MUP,
y4acTBOBATh B JUCKYCCHUSIX MO €CTECTBEHHO —
Hay4HbIM BOIIPOCAaM, UCIOJIb30BaTh Pa3IMUHbIE
WCTOYHHUKHU MH(OPMAIUH JJIS TOATOTOBKH
COOCTBEHHBIX PabOT, KPUTHIECKH OTHOCHUTHCS K
CMMU, coneprkaimyM HaydHYI0 HHPOPMAITHIO.

Y CTHBII ONpoc, TECTUPOBaHUE, paboTa Hall
WH/IMBUYAJIbHBIM ITPOCKTOM,
muddepeHIMpOBaHHBIN 3a4eT.

I1P6 06. ChopMupOBaHHOCTH YMEHUI MIOHUMATh
3HAYUMOCTb €CTECTBEHHO — HAYYHOT'O 3HAHMSI VISl

[TpakTuyeckue 3aHATHSA, TECTHI,
T depeHInpOBAHHBIN 3aUeT.
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Ka)JI0T0 YeJIOBEKA, HE3aBUCUMO OT €T0
npoheccHOHATBFHON AEATEILHOCTH, pa3inyarh (haKThl
1 OLCHKH, CPABHHUBATH OLICHOYHLIC BLIBO/IbI, BUICTH
HX CBA3b C KPUTCPUAMU OLICHOK U CBA3b KPUTCPHUCB C
OIIPENIEICHHON CUCTEMOW LICHHOCTEH .

BLIHyCKHHKH HA 02a30BOM YPOBHE Hay4YaTCs:

[IpakTnyeckue 3aHATUSL, TECTHI,

JlemoHCTpUpOBATH Ha npumMepax poisib | nuddepeHITUPOBAHHBIN 3a4eT.
€CTECTBO3HAHUS B Pa3BUTUM  YEJOBEYECKOU
UUBWIM3AIIMU;, BBIACISATh  MEPCOHAIBHBIA  BKJIAJ
BEJIMKMX YYEHBIX B COBPEMEHHOE COCTOSTHHE
€CTECTBEHHBIX HAYK.
['paMOTHO IPUMEHSITH €CTECTBEHHO — HAYIHYIO YCTHBIE OPOCHI U AuddHepeHITnPOBAHHBII
TEPMUHOJIOTHUIO MPU OTIMCAHUU SIBJICHUHN 3auer.
OKPYKAIOILIETr0 MHPA;
- OO0ocHOBaHHO TmpUMEHATH mpubopsl s | [IpakTHdeckue paboThl, CAMOCTOSITEIIbHAS

U3MepeHusl U HaOJI0/IeHUs], UCTIOIb3Yysl OTIMCAHUS WU
MPEIOKEHHBIH AJITOPUTM SKCHEPUMEHTa C IIEJIbIO
MIOJIy4€HUs! 3HaHUH 00 00BEKTE U3yUECHMUS;

pabota nuddepeHnpoOBaHHBIN 3aUeT.

BeIABIATE XapakTep SBICHHA B OKpYXKarOIIEH
cpene, MOHMMaTh CMbBICH HAONIOaeMbIX MPOIIECCOB,
OCHOBBIBAsICh HAa €CTECTBEHHO — HAay4YHOM 3HAaHWH;
WCIIOb30BATh NIl ONMCAHUs XapakTepa MpPOTEKaHUs
MPOLIECCOB €  y4ETOM TPAaHUL] NPUMEHUMOCTH
WCIMOJIb3YEMBIX MOJEIIEH;

TectupoBaHue, MpakTUUECKHUE 3aTaHMS,
nuddepeHInpOBaHHBIN 3a4eT

Kputnuecku oneHuBaTh WHTEPIPETUPOBATH U
o0cyxmarb  WHGOPMAIMIO,  COACpXKAIIyloCs B
coobmenussx CMMU, pecypcax WHTEpHETa, HAYYHO -
MOMYJISIPHBIX CTaThAX C TOYKU 3PEHHUS €CTECTBEHHO —
Hay4yHOM KOPPEKTHOCTH, AeNaTh BBIBOABI Ha OCHOBE
JIUTEPATYPHBIX TaHHBIX;

NunuBunyanbHo — quddepeHnupoBaHHbIe
CaMOCTOSATENbHBIC paOOTHI, TECTUPOBAHHE,
NPaKTUYECKUE 3aaHusl, IIPOCKTHAS
NeATETLHOCTD, TP PEpEeHITMPOBAHHBIN 3aUeT

[IpuHuMaTh  apryMEHTHpPOBAaHHBIC  pEIICHUS B
OTHOIIICHUH IPUMEHCHHS pa3zHo0Opa3HBIX
TEXHOJIOTUH B MPO(ECCHOHAIBLHON JCATEIBHOCTH U B
OBITY;

WumuBunyansHo — nuddepeHnupoBanHbie
CaMOCTOSTENbHBIC PabOThI, MPAKTHYECKHE
3aJ[aHusl, IPOCKTHAS ICATEIILHOCTD,
nuddepeHInpOBaHHBIN 3a4eT

W3BnekaTh U3 OMHMCaHUS MAIllUH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB HEOOXOIUMBIC
XapaKTEPUCTUKH JUII KOPPEKTHOTO HX
WCIIOJIb30BaHUs; OOBSICHATH PUHIIHIIBI, TIOJIOKCHHBIC
B OCHOBY paboThI MPUOOPOB

Y CTHBII OTIPOC, TECTUPOBAHUE, TPAKTHYECKHEC
3aJ[aHusl, IPOCKTHAS JICATEIILHOCTD,
nuddepeHInpOBaHHBIN 3a4eT

Opranu30BBIBaTH CBOIO JEATEILHOCTD C YYETOM
HPUHIIMIIOB YCTOWYHUBOTO PAa3BUTHS CHCTEM
«IpUPOIa-00IIECTBO-YEIOBEK» (OCHOBBIBASICH Ha
3HAHHUAX 00 Mporeccax NepeHoca u TpanchopmMauu
BEIIECTB U SHEPIHU B IKOCUCTEME, PA3BUTHH U
(GyHKIMOHMPOBAHUU OMOchephl, O CTPYKTYpe

YcTHBIN onpoc, UHANBUAYATBHO —
mdhepeHIrpoBaHHBIE CAMOCTOSTEIIbHBIC
paboTHI, TECTUPOBAHUE, TPAKTHUECKHE
3a1aHus, IPOCKTHAS JEATEIILHOCTD,

T depeHInPOBaHHBIN 3a4eT
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MONYJIALIMM ¥ BUAA

O60CHOBBIBATH MIPaKTUYECKOE UCIIOJIb30BaHUE
BCHIICCTB U UX peaKHHﬁ B IPOMBIIIJICHHOCTH U B 6BITy;
00BACHATH POJib OMPCACIICHHBIX KJIACCOB BCHICCTB B
3arpsI3HEHUU OKPYXKAIOLIEH CPelibl;

NPaKTUYECKUE 3a/1aHUs, IIPOCKTHAS
NesITeNbHOCTD, AU epeHnpoBaHHbBII 3aUeT

JIeCcTBOBATH B paMKax IIpaBUJl TEXHUKHU
0€30IaCHOCTH U B COOTBETCTBUU C MHCTPYKIMSIMH 10
MIPUMEHEHHUIO JIEKApCTB, CPEACTB OBITOBON XUMHH,
OBITOBBIX JIEKTPUIECKUX MTPHOOPOB, CIIOKHBIX
MCXAaHU3MOB, IOHUMAs €CTCCTBCHHO — HAYYHBIC
OCHOBBI CO3JIaHUs NIPEAIIUCAHUI

TECTUPOBAHUE, IPAKTUUECKUE 3a1aHNUS,
IIPOEKTHAs JEeSITENbHOCTD,
T depeHInpOBaHHbIN 3a4eT

dopmMupoBaTH COOCTBEHHYIO CTPATETHUIO 3I0POBHE
cOeperaroiero (paBHOBECHOTO) TUTAHUS C YIETOM
OMOJIOTUUECKOM 11e71IeCO00Pa3HOCTH, POJIH BEIIECTB B
IIUTAHUU U ) KUBHCIACATCIIbHOCTH JKUBBIX OpFaHI/ISMOB

NuauBuayanbHo — nuddepeHupoBaHHbIE
CaMOCTOSITENIbHbIE PadOThI, TECTUPOBAHUE,
MPAKTHUYECKUE 3aJIaHus, IPOECKTHAs
JeSITeNIbHOCTD, MU depeHINPOBaHHbBIN 3a4eT

OOBICHATHh MEXaHU3M BIIMSTHUS Ha )KUBBIE OPTraHU3MBbI
3JEKTPOMArHUTHBIX BOJIH M PAaIMOAKTUBHOTO
W3JIyYEHHUS, a TAK)KE JCHUCTBUS alKOTOJIsI, HUIKOTHHA,
HApKOTUYECKUX, MyTar€HHBIX, TEPATOTC€HHBIX
BEILIECTB HA 3/I0POBBE OPraHU3Ma U 3apOJbIIIEBOTO
pa3BUTHS

YCTHBIN ONPOC, HHANBUAYAIBHO —

TG depeHINpOBaHHbIE CAMOCTOSITENbHBIE
paboThl, MPOEKTHAS JAESITEIbHOCTD,
nuddepeHInpoOBaHHBIN 3a4eT

Br16upath cTpaTeruio noBeaeHus B ObITOBBIX U B
Ype3BBIYafHBIX CUTYAIIUSIX, OCHOBHIBAsSICh Ha
MMOHUMAaHHH BIIMSIHUS HA OPTaHU3M YeIOBeKa
(bu3NYeCKuX, XUMUUYECKUX U OMOJIOTHYECKUX
(hakTOopoB

YCTHBIN ONPOC, HHANBUAYAIBHO —

G depeHINpOBaHHbIE CAMOCTOSITENIbHBIE
paboThl, MPOEKTHas AESITEIbHOCTD,
nuddepeHInpOBaHHBIN 3a4eT

Oco3HaHHO JEHCTBOBATH B CUTYAI[MH BBHIOOpA
MPOAYKTA UK YCIYTHU MIPUMEHSST €CTECTBEHHO —
Hay4HbIC KOMITCTCHITUHI

NPaKTUYECKUE 3aaHus,
nuddepeHInpOBaHHBIN 3a4eT
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IIpumepHasi TeMaTHKA HHAUBUAYAJIbHBIX IPOEKTOB 110 MPEAMETY

DKOJIOTUYECKH YHUCTasA KBapTUpa. J{eICTBUTENRHOE Y BO3MOKHOE
BusyanbHas cpena COBpEMEHHOTO FOPOJICKOTO KUTES.
KOJIOTHUS KIIHIIA.

PonocnoBHas Moei ceMbHU.

3aBUCHUMOCTD 37]0POBbsI JIFOJIEH OT COCTOSTHUSI aTMOC(hEPHI.
OcBeleHHOCTh PabOYUX CTOJIOB B KAOMHETaX U JoMa.
Bo3MoxxHOCTH SHEprOocOepekeHns: B KBapTUPE.
JlanamadTHBIN TPOEKT PEKOHCTPYKITUU KOJUICKHOTO (IITKOJIBHOTO,
JIOIIIKOJIBHOTO ) JIBOpA.
10.  JlauHbIil y4acTOK Kak 3KOCHCTEMA.

CoNooOaR~WDE

BnusiHug My3bIKM Ha JUHAMUKY YMCTBEHHOM pab0OTOCIIOCOOHOCTH YENOBEKA.
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Cunxponusauus odpazoBarejabHbIX pe3yabTaToB PI'OC COO u PI'OC CIIO

HaumenoBanue OK, IIK
corjiacio ®I'OC CI10

HaumeHoBaHHe JUYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IoC COO

HaumeHnoBaHue
MetanpeameTHbix (MP)
pe3yJbTaToB
coraacuo ®I'oC COO

JIP 04, TIlposusromuii ¥

MP 01. OBnaneHue ymeHusiMU U

OK 01. [ToHnmaTh CyIIHOCTh | AEMOHCTPHPYIOIIMH yBa)KCHHE K | HABBIKAMU  DA3JIMYHBIX  BHJIOB
U COLMATIbHYIO 3HAYMMOCTh JIOOIM Tpynaa, OCO3HAIOIINI | TO3HABATEIbHOM IOEATECIBHOCTU
cBoeii Oynyuiei npodeccuu, | MEHHOCTh COOCTBEHHOTO TPY/IA. JUIi M3Y4EHUs Pa3HbIX CTOPOH
IIPOSABIIATD K HEU Crpemsimuiics K (OPMHUPOBAHUIO | OKPYKAIOIIETO €CTECTBEHHOTO
YCTOWYHMBBIN UHTEPEC B CETEBOM Cpele JUYHOCTHO M MHupa

poQeccCroHaIBHOTO

KOHCTPYKTUBHOTO  «UU(POBOTO

ciena»
OK 02. Oprann3oBbIBaTh JIP 07. Ocosnaronuii | MP 02, TlpumeHeHHe OCHOBHBIX
COOCTBEHHYIO JEATENBHOCTb, | IIPHOPUTETHYIO LIEHHOCTh | METOJI0B TMO3HaHUs (HAOIIOCHHUS,
OIIpENeNATh METOIbI JUYHOCTH YEJIOBEKA; YBa)KAIOUIMM | HAYJHOTO  JKCIEPUMEHTa) JUId
pereHus COOCTBEHHYIO U Yy)KYH0 | U3y4E€HUS  PA3JIUYHBIX  CTOPOH
po(hecCHOHANBHBIX 3a/ad, YHUKaJIBHOCTh B Pa3JIMYHBIX | €CTECTBEHHO-HAYYHON  KapTHUHBI

OIIEHUBATh UX
3(h(HEKTUBHOCTH U Ka4€CTBO

CUTyalusix, BO Bcex ¢opMax u
BHUJIAX JESTEIBHOCTH.

MHUpa, C KOTOPHIMH BO3HHKAeT
HEOOXOIUMOCTh CTAJIKMBATHLCI B
npodeccruonanbHO chepe

OK 04. OcyuiecTBisTh
MTOUCK, aHAJIU3 U OLIEHKY
nHpopMaIuu, He0OX0IUMOH
JUIS IOCTAHOBKH U PEILICHUs
npodecCHOHANBHBIX 3a/1a4,
poheCCUOHAITBHOTO H
JUYHOCTHOTO Pa3BUTHUS

JIP. 08. [Ilposmnstommuit  u
JEMOHCTPUPYIOIINI YBaXXCHHE K
MIpeICTaBUTENSIM Pa3IUYHBIX
STHOKYJNBTYPHBIX,  COLHUAIbHbIX,
KOH(ecCHOHAIBHBIX U MHBIX
TpYIIIL. ConpuyacTHbIN K
COXPAHEHHUIO, TPEYMHOXEHUIO H
TpaHCISALUU KYJIbTYPHBIX
TpaaulIUi U UEHHOCTEH
MHOTOHAIIMOHAIBHOTO
POCCHIICKOT0 rOCYAapcTBa

MP 03. YMmenue onpenensite Heau
u 3a1auu JIeSITeNIbHOCTH,
BBIOMpaTh cpeAcTBa I HX
JTOCTHKEHHS Ha MTPAKTHKE

OK 05. Mcnosb3oBarh
MH(POPMAITMOHHO-
KOMMYHHKAIIOHHBIE
TEXHOJIOTUH IS
COBEPIICHCTBOBAHUS
npodeccruoHaIbHON
JeSITeNIbHOCTH

JIP  09. CoOmomaromuii u
IpoTaralIu Py npaBuia
3JI0pOBOTO M Oe3omacHOro obpasa
KHU3HHU, CIOPTA;
NPeAYIPEK TAOIIHIA 1100
IPEOJIOJICBAIOIINN  3aBUCUMOCTH
oT QJIKOTOJIS, Tabaka,
IICUXOAKTUBHBIX BCIIICCTB,
a3apTHBIX urp u T.J.
Coxpansrouuit

TNCUXOJIOTHYICCKYIO YCTOﬁqHBOCTL

MP 04. YMeHHe UCHOJIB30BaTh
pa3IuyHbIe  MCTOYHUKH  JUIS
MOJIy4YEHUS] €CTeCTBEHHO-
HAy4YHOM uHpopmaruu H
OIIEHUBATDH €€ JIOCTOBEPHOCTD IS
JIOCTHIKEHHS IMOCTaBJIEHHBIX
eJIed U 3amay
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HaumenoBanue OK, IIK
corjiacio ®IocC CI10

HaumeHoBaHHe JHYHOCTHBIX
pesyabtaros (JIP)
coraacuo ®IoC COO

HaumenoBanue
MetanpeameTHbix (MP)

pe3yJbTaToB
corjacao ®I'OC COO

B CHUTYaTUBHO
CTPEMUTEIBHO
CUTYaILIMSIX

CJIOXKHBIX HJIN
MCHAIOIIUXCA

OK 06. PaboraTs B
KOJUICSKTHBE ¥ KOMaH/IE,
B3anMMOJICMCTBOBATH C
PYKOBOJICTBOM, KOJUJIETaMH U
COLMAJIBHBIMU NTAPTHEPAMHU

OK 07. CtaButhb 1emu,
MOTHBHPOBATH JIEATEILHOCTh
BOCIIUTaHHHUKOB,
OpraHu30BBIBATH U
KOHTPOJMPOBATh X paboTy ¢
MIPUHATHEM Ha cebd
OTBETCTBEHHOCTH 32
Ka4ecTBO 00pa30BaTEIHHOTO
nporecca

OK 10. OcymiecTBasTh
npodUIAKTUKY TpaBMaTHU3Ma,
obecrieunBaTh OXpaHy KU3HU
Y 3JJ0pOBbS JETEH
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IIpeemcTBeHHOCTH 00pa3oBareabHbIX pe3yabTaToB PI'OC COO (mpeaMeTHBIX) €
o0pa3zoBareabHbIMHU pedyiabTatamu ®I'OC CITIO
(mpoeccrnoHaTbHO-OPUEHTUPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTEIbHOIO
npenMeTa ¢ npoQeccueit/crnennaibHOCThIO)

HaumeHoBanue HaunmeHnoBanue HaumeHnoBanue HaumeHnoBaHnue
o0menpogeccnoHaATbLHBIX npogdeccuoHaIbLHBIX npeAMeTHbIX pa3aesioB/TeM U
AUCHMILINH € moxayaeid (MIK) ¢ pe3yiabTatoB ®I'OC paboueii
o0pa3zoBaTejIbLHBIMH o0pa3zoBaTe/IbHbIMH COO, uMeIIHX nporpamMmme 1o
pe3yJabTatamu, pe3yJabTatamu, B3auMocBsi3b ¢ OP npeaMery
MMeKIIMMH B3aIMOCBA3bL NMeIMMH dIrocC Cclio
¢ npeamMeTHbiMu OP B3aMMOCBA3b C
npeaMmetTnsivu OP
[IM 01. IIpenoaBanue [1P6 01. | Pa3ngen 3.
10 IporpaMmam CdopmupoBaHHOCTH Maxkpomup.
Ha4aJIbHOTO O0IIIero MIpEACTaBICHUI 0 | Tema 3.13. Kinumar
00pazoBaHusl. 1EJIOCTHON /|
MJIK 01.01. COBPEMEHHOM NPHUCIOCO0IEHHOCTD
EctecTtBOo3HAHME C €CTECTBEHHO-HAyYHOHN | ’KUBBIX OPraHU3MOB
METOIUKOH KapTUHE MHPA, | K ero 0COOEHHOCTAM
MpenoaBaHusl. MPUPOJIE KaK eAMHOU
3HaTh: IIEJIOCTHOM  CHCTEME,
- OcoOEHHOCTH KITUMaTa | B3aMMOCBSI3H
Poccun. YeJoBeKa, MPUPOJIBI U
- Ilpupogno - oOI1ecTBa,
KIMMaTHYECKUE 30HbI MPOCTPAHCTBEHHO-
Poccuu: apkTuyeckux BPEMEHHBIX
MMYCTbIHb, TYHIP, Macmitabax
JECOTYHJIP, TAWrH, Bcenennoit
CMEIIIaHHBIX U
IIMPOKOIUCTBEHHBIX
JIECOB, JIECOCTEIHAS,
CTEIEH, MOTYMYCThIHb,
MYCTBIHb.
VYmersn:
- Ha3zpiBath 1 onpenensars
pa3HOOOpa3HbIC
MPUCTIOCOOICHUS YKUBBIX
OPraHu3MOB K TOW WJIH
WHOH cpenie oOUTaHMS.
OII 03. BospacTtHas [1P6 06. | Pa3zpen 5. YesoBek
aHaToMusl, (PU3UOJIOTHS U CdopMHpOBaHHOCTH U €ro 310pOBbe.
TATHUEHA. YMEHHI IMOHUMATh Tema 5.4
3HaTh: 3HAYUMOCTh du3uka U XUuMHS

69




- CKener ¢ TOUKH 3peHus
($U3NIECKOTO TOHATHS O
pblyare.

- KpoBooOpaienue B cBete
THJIPOMHAMUKY: TIYJIbC,
KPOBSIHOE JIaBJICHUE.

- Iuddys3us xak ocHOBa
(hopMHUPOBaHWSI TIEPBUIHON
Y BTOPUYHOW MOYH B
MOYKaX, a TAKKE
ra3ooOMeHa B TKaHSX U
JIETKHX.

- Tepmoperymsanus ¢
MTOMOIIIBIO KOXKU TTYTEM
TEIUIOTIPOBOHOCTH,
KOHBEKITUH, H3ITy4CHUS U
WCTIAPEHUS BOJIBI.

- OnTuyeckas cuctema
3pEHHS.

- AKycTHueckas cucreMa
ciryxa v
rojiocooOpa3oBaHue

- XMMUYECKUI COCTAB Tela
YeJI0BEeKa: AJIEMEHTHI U
BEI[ECTBA, X
Kiaccuukanus u
3HAauYEHUE.

- Boauesrii Oanasac B
OpraHu3Me YeIoBeKa.
MuHnepasibHbIE BELIECTBA U
UX pOJIb B
KU3ZHEJCSATEIIbHOCTH
OpraHu3Ma 4eJoBeKa.

€CTECTBEHHO-
HAy4YHOTO 3HAHUS IJIs
KaXXJI0TO 4esioBeKa
HE3aBHUCHUMO OT €ro
npodeccrnoHanbHO I
JIeSITeIbHOCTH,
paznuyath (akTel U
OIIEHKH,CPaBHUBATh
OIICHOYHBIC BBIBOJIBI,
BUJCTh HX  CBS3b
KPUTECPUSIMH OIICHOK 1
CBSI3b KPUTEPHUEB C
OIPENECIEHHON
CHCTEMOM LIEHHOCTEM.

YeJI0BECKa.

OII 03. BospacTtHas
aHaToMusl, (PU3UOJIOTHS U
THTHCHA.

3HaTh:

- Wcrtopus oTKpbITHS
BUTAaMHHOB.

- ButamuHbI Kak
OMOJIOTUYECKH aKTHUBHEIC
BEIIECTBA.

[IP6 02. Bmanenue
3HAHUAMU O Hamboiee
B@KHBIX OTKPBITHSAX M

JIOCTHKEHHUAX B
oOmactu
€CTECTBO3HAHUS,
ITOBJIMSIBIIAX Ha
SBOJIIOIUIO
MpeICTaBICHHMA 0

Pasznen 5. YesroBek
U €ro 310pOBbe.
Tema 5.5
BuraMuHbI
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- bone3nn, BeI3BaHHEIC
HEJIOCTAaTKOM HJIH
M30BITKOM BUTAMHHOB, -
ABUTAMHHO3BI,
TUIIOBUTAMHUHO3BI,
TUTIEPBUTAMUHO3BI
. - CyrouHas noTpeOHOCTh
YeIIOBCKA B BUTAMHUHAX.

- OcHoBHBIE (PyHKIIMA
BUTaMHHOB, UX
KJTacCU(UKAITHS.

- BonopactBopumslie
BUTaMHHBI Ha TIpUMepe
ButamuHa C
.- Xupopactsopumsie
BUTaMHUHBI HAa IpUMEpPE
BUTaMHHA A.

MIPUPOJIE, HA Pa3BUTHUE
TEXHUKHU u
TEXHOJIOTUN

OII 03. BospactHas
aHaToMusl, GU3HOJIOTHS U
TUTHEHA

3HaTh:

- ['OpMOHBI KaKk IPOYKTHI,
BBIpaOaThIBACMbIC
JKele3aMy BHYTpEHHEN
CeKpeluu

. - Knmaccuduxanus
TOPMOHOB TI0 JKeJe3am,
KOTOPBIE UX MPOAYLIUPYIOT,

I1P6 02. Bnaneuue
3HAHUSIMHU O Hanboee
BaAKHBIX OTKpI)ITI/ISIX nu
JOCTUXKCHUAX B
oOnactu
€CTECTBO3HAHNS,
MOBJIMSBIINX HA
SBOJIIOLUIO
MpECTaBICHUN O
MIpUPOJIE, HA PAa3BUTHE
TEXHUKHU U

Paznen 5. YenoBek
U €ro 310pOBbe.
Tema 5.6
I'opmonbl

Y TI0 XUMHUYECKOU TIPUPOJIE. TEXHOJIOTUI

- T'unep- u runopyHkIMH

JKeJe3 BHYTpEHHEN

CEKpEeInH.

OII 03. BospacTtHas [1P6 03. | Pazamen 5. UesnoBek
aHaToMusl, (PU3UOJIOTHS U CdopMHpOBaHHOCTH U €ro 310pOBbe.

TUrueHa
3HaTh:

- OCHOBHBIE BU/Ibl BaKIIUH
- Bo3pacTtHou
ONTUMAJIbHBIA PEXKUM UX
MIPUMEHEHHUS

YMEHUSI  NPUMEHSTH
€CTECTBECHHO-HAYYHbBIC
3HAHUS ISt
00BICHEHHUS

OKPYXaIOILIUX
SIBIIGHUH, COXpaHEHUs

Tema 5.7
JlekapcTBa




31I0POBBS,

obecrieueHus

Oe3omnacHocTU

KU3HCACATCIIbHOCTH,

Oepe’KHOTO

OTHOIIICHUA K

pUpoe,

paroHaIBEHOTO

PUPOIOTIOIH30BAHNS,

a TAKXKC BBIIIOJTHCHUA

ponu IpPaMOTHOTO

noTpeourens
OIT 03. Bo3pacrtHas I1P6 03. | Pa3zpgen 5. Yenosek
aHaToMus1, (PU3UOJIOTHSI U CdopMHpOBaHHOCTH U ero 310poBbe.

TUT'UCHA
3HaTh:

YMCHUA MMPUMCHATDH
C€CTCCTBCHHO-HAY4YHBIC

Tema 5.8
3n0poBblii 00pa3

- dusnyeckoe 3710pOBbE U SHAHHS i | sku3Hu. OU3MKA Ha
€ro KpUTEpHUH. 00BsICHEHUs cay:k0e 310pOBbs
-IIcuxudeckoe 310pOBbE U OKPY)KAFOIIHX YyeJsioBeKa
€ro KpUTEepHUH. SIBJICHUH, COXpaHCHUS
-HpaBcTBeHHOE 3710pOBHE 3JI0POBBS,

Y €r0 KPUTEPHUHU. obecrieueHus
- OCHOBHBIE 0€30MacHOCTH
COCTaBIISAIOIINE 3JI0POBOTO KU3BHEICATCIILHOCTH,
00pasa >KU3HU: PEKUM JTHSA, OEepeKHOTO
MpaBUWJIbHOE MHUTAHUE, OTHOIICHHUS K
¢buznueckas akTUBHOCTb U pUpO/IE,
3aHSATHE CIOPTOM. paloHaIbHOTO

MPUPOIOTIOIH30BAHUS,

a TaK)Ke BBIMOJIHEHUS

poun rPaMOTHOTO

noTpeourens
OII 03. Bospactras I[1P6 05. Bnangenue | Paszgen 5. UesroBek
aHaToMusl, PU3HOJIOTHS U MOHSITUIHBIM U ero 310poBbe.
TUTHEHA arnmaparom Tema 5.8
3HaTh: €CTECTBEHHBIX HaYK, 310poBbiii 00pa3
-AHTpOTIOMETpHS: MO3BOJISIOIIUM JKH3HH.
M3MepeHue IJINHBI U MacChl MO3HABaTh Mup, | Pu3MKa Ha cJIyxKOe
Tena, CIUPOMETPHUS U y4acTBOBATh B | 3/10pPOBbS YeJIOBEKa
KU3HEHHAs! EMKOCTb JUCKYCCHSIX o
JIETKUX. €CTECTBEHHO-
-. Ismepenue HAy4YHBIM BOIIpOCaM,
apTepHabHOTO JIaBIICHUSL. UCI0JIb30BATh
['unepToHUS U TUTIOTOHUS. pa3InyuHbIe
- YPOBHH 370POBBSL. HMCTOYHUKHU
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YMers:

- [IpoBOAUTH OCHOBHBIE
AHTPOIIOMETPUYECKHUE
M3MEpeHus: JJinHa (PocT)
TeJa; Macca Tela;
OKPYXHOCTb I'PYAHOU
KJIETKH; OKPYKHOCTh
T'OJIOBBI; CHJIA CKATHUS
KHUCTEH PYK; KU3HEHHS
€MKOCTb JICTKHX.

uHpOpMaUn
MIOJrOTOBKH
COOCTBEHHEIX
KPUTHYECKH
OTHOCHUTBCS
COOOIIICHUSIM
COJIepIKaITUM
HAyIHYIO
uH(pOpMaLIHIO

hiiae: ¢

pabor,

CMU,
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