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1. HOACHUTEJIBHAA 3AIIMCKA

PaGouast mporpamma ob6meo6pazoBatenpHoro yueobnoro npeamera OVYII. 08
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«buonorus» mnpennasHaueHa st uzydeHusi Ouonoruu B KCud ATACY, npu
peanu3aiuu  o0pa3oBaTeIbHOM MPOTrpaMMbl cpefHero oOiiero o0pa3oBaHHsS B
npeenax OCBOCHHsI OCHOBHOM MpodeccuoHanbHON 00pa30BaTeIbHON MPOrpaMMbl
(OIIOII) CIIO nHa ©6a3e OCHOBHOTO 0OOIIEro oOpa3oBaHUS TIPU IOJATOTOBKE
criennanuctoB cpennero 3seHa (IIICC3).

Pabouas nporpamma yue6Horo npeamera OVYII.08 buonorus cocrapneHa Ha
ocHOBe TpeboBaHuii k pe3ynbTataM ocBoeHuss OOIl COO, mnpencraBlieHHBIX B
dI'OC COO, a Takke Ha OCHOBE XapAKTEPUCTHKH IUIAHUPYEMBIX PE3YJIbTaTOB
JyXOBHO-HPABCTBEHHOTO PA3BUTHUS, BOCIIUTAHUS M COLMAIU3AINHN O0yYaArOIINXCS,
npeACTaBleHHOW B  (eaepalibHOM TporpaMMe BOCIUTAHUS U TOJJICKUT
HEMOCPEJICTBEHHOMY TMPUMEHEHUIO TIPU pealu3alid 00s3aTeIbHOW  4YacTu
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O O0IIIETO 0Opa30oBaHUs.

Pabouast nporpamma no 6mosorun orpaxaer ocHoBHbIe TpeboBaHuss OI'OC
COO K NMYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM pPE3yJibTaTaM OCBOEHUS
oOpazoBarenbHbIX Hporpamm. IIporpamma mo Ouosoruu Aa€T Mpe/CTABIECHUE O
1esiX 00y4deHUs, BOCTIMTAHMS U PA3BUTHUSI OOYYAIOIIUXCS CPECTBAMH y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MPEeIMETHOE coJiepKaHue,
IpeIycCMaTpUBaET CTPYKTYpPUpPOBAaHUE €ro Mo pasjeiamM U TemMaM Kypca, JTaéT
pacmpenenieHde ydeOHbIX YacoB MO TEMaTWYeCKHM pasjieiaM Kypca W
MOCJICIOBATEIPHOCT ~ MX  HM3YYCHHS C  YY4E€TOM  MOKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOrOo Tporecca, BO3PACTHBIX
0COOEHHOCTE  00yYalolMXCs; OMpeNeNsieT BO3MOXKHOCTH — MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yIbTaTaM OCBOCHHSI POTPaMMbI OCHOBHOT'O OOILIETO
oOpazoBanusi, TpeOOBaHMI K pe3yJibTaTaM 00y4eHHs] OMOJIOTHH, a TAK)KE OCHOBHBIX
BUJIOB JCSITEIIBHOCTU 00yYarouXcsl.

Conepxanue mnporpammbl «buoNOTHs) HampaBlIE€HO Ha JOCTHXKEHUE
CICIYIOIINX LETICH:

. dbopMupoBaHrue Yy OOyYaroHmIMXcsl MPEACTABICHUS O CTPYKTYpHO-
(GYHKIIMOHATHHOM OpraHU3aIlii JKUBBIX CHUCTEM pAa3HOTO paHra KaK OCHOBBI

IIPUHATHUA pemeHHﬁ B OTHOIICHUM OOBEKTOB JKHBOM Inpupoabl MU B
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MPOU3BOJICTBEHHBIX CUTYaIIMSIX.

* (hopmupoBaHue y oOydYaromuxcs MOHUMAHUS CTPOCHUS, MHOTOOOpa3us u
0COOCHHOCTEH >KUBBIX CUCTEM PA3HOT0 YPOBHSI OpraHM3alyy, 3aKOHOMEPHOCTEN
NPOTEKaHUs] OMOJIOTMYECKUX TMPOIECCOB W SABJICHUM B OKPYKAIOIIEH cpele,
IEJIOCTHOM HAy4YHOM KapTUHBI MHpA, B3aUMOCBSA3M U B3aMMO3aBUCUMOCTHU
€CTECTBEHHBIX HAYK;

® pa3BUTHE Y OOYYAIOIIUXCS YMEHHM ONPEesATh )KUBbIE 00BEKTHI B IPUPO/IC;
POBOJUTH HAOTIONEHUS 3a JKOCHUCTEMaMHU [IJIsl BBISBJICHHS €CTECTBEHHBIX U
AHTPOIIOTEHHBIX U3MEHEHUM, MHTEPIPETUPOBAThH PE3YJILTATHI HAOJIIOICHUIH,

* ¢opMupoBaHre y OOYYaIOIIMXCS HABBIKOB MPOBEACHUS MPOCTEHIINX
OMOJIOTUYECKUX DKCIEPUMEHTAIBHBIX HCCIEOBAaHUN C COOJIIOJCHUEM TPaBUI
0e30macHoOro ooparieHus: ¢ 00beKTaMH U 000PYI0BAaHUEM;

® pa3zBUTHE Yy OOYy4YarOUIMXCS YMEHUW HCMOJb30BaTh HH(POpPMAIIUIO
OMOJIOTUYECKOTO XapaKTepa U3 Pa3IMuHbIX UCTOYHUKOB,;

* (hopMupoBaHHe y OOYYaIOIIUXCA YMEHHUSI MPOTHO3UPOBATH IMOCIEACTBUS
CBOCHM JESATETPHOCTH IO OTHOLICHHIO K OKpYXalomiel cpeae, COOCTBEHHOMY
3I0pOBBI0; 00OOCHOBBIBATH U COOJIO/IATH MEPBI MPOPUITAKTUKH 3a00JIEBaHUIA.

® hopmMupoBaHre y OOydYarOlIMXCAd yMEHUS T[IOHUMATh 3HAYUMOCTH
JOCTIKEHUM OMOJIOTUYECKON HAYKU M TEXHOJIOTUM B IPAKTUYECKOM JACSATEIHHOCTH
YeJoBeKa,  Pa3BUTHSL  COBPEMEHHBIX  MEIUIIMHCKUX  TEXHOJIOTUH W

arpoOMOTEXHOJIOTUH.
2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

PaGoyass mnporpamma 0011€00pa3oBaTEILHOTO  Y4e€OHOrO  IpeaMera
«buonorus» mnpenHaHaueHa ISl W3y4eHHs] OMOJOTMU B MpodeccroHalIbHBIX
oOpazoBarenbHbix opranm3amusax CIIO, peanu3yrommx 00pa3oBaTeNbHYIO
nporpaMmy CpeaHero ooémiero oOpa3oBaHHs B Tpefesiax OCBOCHHS OCHOBHOMU
npodeccuonansHoit oo6pazoBatenbHON mporpammel CIIO (OITOIT CIIO) na 6a3ze
OCHOBHOI'0 0011ero 00pa3oBaHus TP NOJATOTOBKE KBAIU(DUIIMPOBAHHBIX padOYHX,

CIIyKalllux U CIICHUAJIMCTOB CPCIHCTO 3BCHA.
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PaGouas mporpamma 0011€00pa30BaTENLHOIO  y4e€OHOTO  MpeAMeTa
«buomnorus» pa3paboTaHa Ha OCHOBAaHUHU U B COOTBETCTBUU C TPEOOBAHUSIMU:

- @enepalbHOrO TOCYJAPCTBEHHOTO  00pa30BaTEIbHOTO  CTAHAApTa
cpeanero oomiero oopazosanus (nanee — PI'OC COO),

- PexoMeHmanusMM TIO OpraHW3ali TMOJYYEHHUS CPEIHEro OO0IIero
oOpa3oBaHMsi B TMpeJenax OCBOCHHS OO0pa3oBaTEIbHBIX MPOTPAMM CPEIHETO
npodeccuoHabHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C
ydqeToM TpeOoBaHWMU  (eaepaibHBIX  TOCYJApPCTBEHHBIX  00pa30BaTeIbHBIX
CTaHAAPTOB M TMOJy4YaeMOW CHENHATbHOCTH CPEeAHEro Mpo(ecCHOHaTBLHOTO
00pa3oBaHUs.

- Ilpumepno#t  mporpammbl  ydeOHOTO  mpeamera  «buomorusy,
pexkoMeH1oBaHHOM DenepanbHbIM roCyJapCTBEHHBIM aBTOHOMHBIM YUPEXICHUEM
«®DenepanbHblii MHCTUTYT pa3BuTus obOpazoBanus» (PI'AY «DOUPO») nns
peanu3anuy OCHOBHOM npodeccroHanbHoi oOpasoBaTenbHor porpammbl CITO Ha
0aze OCHOBHOro o0Omiero oOpa3oBaHUsA C TMOJYYEHHEM CpPEIHEro OOIIero

0o0pazoBaHUsl.

3. MECTO YYEBHOI'O ITPE/IMETA B YYEBHOM IIVIAHE

VYueOnbiii npeamer «buosiorus» BXOIUT B COCTaB MPEIMETHOW 00JacTu
«EcrectBennsie Haykn» PI'OC cpennero obmero oOpa3oBaHHs U HU3ydaeTcs B
obmeoOpazoBarenpbHOM 1ukie yueOHoro mana OIIOIT CITO na 6a3e 0CHOBHOTO
o011iero oOpazoBaHus ¢ MOJy4YeHUEM cpegHero oomero oopazosanus (IITICC3).

B yueOnbix mmanax [IIICC3 mecto ydeOHoro mpemmera «buomorus» B
cocTaBe OO0mMX y4eOHbIX MPEAMETOB, O00s3aTE€NbHBIX JUISI  OCBOEHUS

TEXHOJIOTUYECKOTO TPoduiist IpodecCuoHaIbHOr0 00pa30BaHusl.

4. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YUEBHOU
JANCIIUITJINHBI

OcBoenue copaepkanus yudeOHoro mpeamera «buomorus» obecrednBaeT



JOCTHKEHHE 00YUaIOIIUMHUCS CIIETYIOIINX Pe3yIbTaTOB:
® JIUYHOCHMIHDBIX:

JI1-chopMupoOBaHHOCTh  TPAXKIAHCKOW TMO3HMIMH  OOYydYaromerocss Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€Ha POCCUICKOI0 00I11eCTBa;

JI2-oco3HaHuEe CBOMX KOHCTHUTYLIMOHHBIX NpPaB U OOA3aHHOCTEH, yBaKEHHUE
3aKOHA U IPABOIIOPSIJIKA;

JI4-rOTOBHOCTh TPOTHUBOCTOSITH UACOJOTUU SKCTPEMU3MA, HAI[MOHAIM3MA,
KCeHO(pOOMH, NUCKPUMHUHAIMM 1O COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM;

JI5S-TOTOBHOCTH ~ BECTH  COBMECTHYIO  JIE€ATEIBHOCTH B  HMHTEpecax
IPaKJAHCKOIO o0riecTBa, y4acTBOBaTh B CaMOYIIpaBJICHUU B
00111e00pa3oBaTeNbHON OpraHU3allui U JETCKO-IOHOIIECKUX OPraHU3aIusX;

JI7-ymeHne B3aMMOAECMCTBOBATH C COLMAIBHBIMM HWHCTUTyTaMH B
COOTBETCTBHUH C UX QYHKIMSIMHU U Ha3HAYCHHUEM;

JI20-chopMHUpOBaHHOCTH 340pOBOIO W 0O€30macHOro oOpasza JKHU3HU,
OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO;

JI26-TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

JI27-chopMUpPOBAHHOCTD IKOJIOTUYECKON KyJIbTYphl, TOHUMAHUE BIUSHUS
COIIMAJIbHO-D)KOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE NMPUPOAHONW M COIMATIbHOM
Cpelibl, 0OCO3HaHHE II100ATBHOTO XapaKkTepa 3KOJIOITHYEeCKUX MpooIeM;

JI32-chopmMHupOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIErO
COBPEMEHHOMY YPOBHIO pa3BUTHA HAYKH U OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOTO
Ha JMajore KyJbTyp, CHOCOOCTBYIOIIEIO OCO3HAHHIO CBOErO0 MecTa B
MOJIMKYJIBTYPHOM MUDE;

JI34-0co3HaHME  IEHHOCTM  HAy4YHOM  JEATEIBHOCTH,  TOTOBHOCTH
OCYLIECTBJIATh MPOEKTHYIO U MCCIEAOBATENBCKYIO NEATEIbHOCTh MHIUBUYAIBHO
U B TpyIIIe.

® _memanpeoMemHpiX:

MI1-camocrosiTenbHO  (POpMYyIHUpPOBaTH M aAKTyaJIU3UPOBATH MpoOIEMYy,
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paccMaTpuBaTh €€ BCECTOPOHHE;

M3-onpenenars Henu IesITEIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMS,

M7-BnaneTh  HaBBIKAMH  y4e€OHO-HCCIEIOBATEILCKOM W MPOCKTHOM
NEeATEeNIbHOCTH, HABBIKAMHU pa3pelieHus MpooiieMm;

M9-oBnafenue BUIaMu ACATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHMS, €T0
WHTEpIIpeTallui, TpPeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYyallUsIX, B TOM YUCJIE TIPU CO3JJaHUH YUYEOHBIX U COLIMAIIBHBIX TPOEKTOB;

M11-ctaButh U GHOpPMYyJIUPOBATh COOCTBEHHBIC 3a/J1a4l B 00pa30BaTEIbHON
JNEATETbHOCTH U )KU3HEHHBIX CUTYyalUsX;

M 12-BBISBIATh TPUUHMHHO-CIICICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a7auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI 11 JJOKa3aTeJIbCTBA CBOUX
YTBEPKACHUM, 33]1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS,

M33-nipyHUMaTh €M COBMECTHOM JESATEbHOCTH, OPraHU30BBIBATH U
KOOPJAVUHUPOBATH JEUCTBUS IO €€ JOCTMIKEHUIO: COCTABIIATh IUUIaH JCKUCTBUH,
pacmpenensiTh poju C Yy4eTOM MHEHUW YYaCTHHUKOB OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM pabOTHlI;

M34-oueHnBaTh KAYECTBO CBOETO BKJIAJa M KaXKJOTO YYaCTHUKA KOMAHIbI B
00IIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

M38-caMOCTOSITETBHO ~ OCYHIECTBIISITh  [MO3HABATEIBbHYIO  JECATEIILHOCTb,
BBISIBJISITh MPOOJIEMBI, CTaBUTh W (POPMYJIHMpPOBAaTH COOCTBEHHbBIE 3aJaud B
00pa3oBaTeIbHON JAEATEIPHOCTH U )KU3HEHHBIX CUTYAIUsX;

M41-paciupath paMKud y4yeOHOTO TIpeAMETa Ha OCHOBE JIMYHBIX
MPEANOYTCHUH;

M44-cniocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYAUITUN
B pa3HbIX OOJACTAX 3HAHUW, MOCTOSHHO MOBBIIIATH CBOM 0OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

®  npeoMemubIxX:



[11 - chopMHUpPOBAHHOCTh 3HAHWUN O MECTE W POJU OUOJIOTHUU B CHCTEME
HAyYHOTO 3HaHUS; (YHKIMOHAILHONH TPAaMOTHOCTH 4YeJIOBEKa JUISl PEHICHUS
KU3HCHHBIX TIPOOIIEM;

I[12 -  chopMHpPOBAaHHOCT,  YMEHMSI  pacKpbIBaTh  COJEp)KaHHE
OCHOBOITOJIATAIOIINX OMOJOTUYECKUX TEPMHUHOB W IMOHSATUHN: KU3Hb, KJIIETKA, TKAHb,
OpraH, OpraHu3M, BH/JI, IOMYJISAIHS, SKOCHCTEMa, OUOIIeHO3, Onocdepa; MeTadoIn3M
(oOOMeH BeIeCTB W MPEBpAIllCHUE DHEPruu), ToMeocTa3 (CcamMoperyJisius),
OnocuHTe3 Oelika, CTPYKTypHAas OpTaHMW3aIUs >KUBBIX CHUCTEM, IHUCKPETHOCTD,
CaMOpETYJIAILMsI, CaMOBOCHIPOU3BEACHHE (PENpOAYKIMs), HACIeICTBEHHOCTD,
U3MEHYHUBOCTD, YHEPTO3aBUCUMOCTbD, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3AIINS;

I13 c(hOpMHUPOBAHHOCTh yMEHUS pPacKphIBaTh coJiepKaHue
OCHOBOIIOJIATAIOIIUX ~ OMOJOTMYECKUX  TEOPUH UM THUIOTE3:  KIECTOYHOMH,
XPOMOCOMHOW, MYTallMOHHOW, 9SBOJIONMOHHON, MPOUCXOXKICHUS JKU3HU U
YEJI0BEKa,;

[14) chopMHpPOBAaHHOCTL yMEHHUS  PacCKpbhIBaTh  OCHOBOIIOJATaroIIue
Oouosiornueckue 3akoHbl M 3akoHOMepHocTu (I'. Mengens, T. Moprana, H.U.
Basumnosa, O. I'ekkenss, ®. Mromnepa, K. bapa), rpanuiibl ux mpuMEHUMOCTH K
KUBBIX CHCTEMaM;

[15) mpuoOpereHue ompiTa TPUMEHEHHS OCHOBHBIX METOJOB HAYy4YHOTO
MO3HAHUS, UCTIOJIb3YEMBIX B OHMOJIOTHH: HAOJIIOICHUS U ONMCAHUS KUBBIX CHUCTEM,
MPOIIECCOB ¥ SBJIICHW, OpTaHWU3AMK W TMPOBEIACHUS OHOIOTHYECKOTO
OKCIIEPUMEHTA, BBIABUKCHUS THUIOTE3, BBISBICHUS 3aBUCUMOCTH  MEXIY
UCCIICMYEMbIMU  BEJIMYMHAMH, OOBSCHECHUS TIONYYCHHBIX PE3yJIbTaTOB U
dbopMyIMpOBaHMs BBIBOJIOB C HCIOJb30BAaHUEM HAYUYHBIX MOHSATHH, TCOPUH U
3aKOHOB;

[16) chopMHPOBAHHOCTH, YMEHHUS BBIICIATh CYIICCTBEHHBIC TPH3HAKH
BHUPYCOB, KIJIETOK MPOKAPUOT M IYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, BHUJIOB, OHOI€OIICHO30B M JKOCHUCTEM; OCOOCHHOCTH IMPOIECCOB
oOMEHa BEIIEeCTB M MPEBPAICHUS YHEPTUU B KIIETKE, (POTOCHHTE3a, MIIACTUISCKOTO

U SHCPIreTHYCCKOIO O6M€Ha, XCMOCHHTC3a4, MHUTO34, Meﬁo3a, OILIOAOTBOPCHHA,
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Pa3BUTHS U PA3MHOKEHMSI, UHAMBUIYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
OOprOBI 32  CYILECTBOBAHME, ECTECTBEHHOTO OTOOpa, BUA000pa3oBaHUS,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefie OOWUTaHUs, BIUSHUS KOMIIOHEHTOB
HKOCUCTEM, aHTPOINOICHHBIX HW3MEHEHUHW B HDKOCHCTEMaxX CBOEM MECTHOCTH,
KpyroBOpOTa BELIECTB U MPEBpAILEHUE SHEPTUH B Onocdepe;

[17) chopMUPOBAHHOCTH yMEHHSI MPUMEHTHh MOJyYCHHbIE 3HAHUA IS
00BSICHEHHS] OMOJIOTUYECKUX TPOIIECCOB U SIBICHUM, /ISl IPUHATHUS MPAKTUICCKIX
pELICHUII B MOBCEJHEBHOM U3HMU C LIEJIbI0 oOecreueHnss 0e30MMacHOCTH CBOETrO
3I0POBbSI U 3JI0POBbSl OKPY>KAIOIIUX JIOJEH, COOMI0/eHUs 3A0poBOoro obpasa
)KM3HU, HOPM TPAMOTHOKO TIOBEIECHUS B OKPYXKAIOUIEW NPUPOLHOU CpELE;
MOHUMaHHE HEOOXOAUMOCTH UCIIOJIb30BaHMUs TOCTIKEHUN COBPEMEHHON OMOJIOTUH
¥ OMOTEXHOJIOTUIM JIJIsl pallMOHATIBHOTO MPUPOI0IIOIH30BAHUS;

I18) cdopmMupoBaHHOCTH YMEHHUSI peniaTh OHOJOTUYECKHE 3a/lauu,
COCTaBJISITh TCHOTUIIMYECKHE CXEMbl CKPELIUMBAaHUS JUISl pa3HbIX THUIIOB
HaCJIeJJOBaHMSI IPU3HAKOB y OPTaHU3MOB, COCTaBJISATh CXEMBI IIEPEHOCA BEIIECTB U
SHEPrUM B 3KocHcTeMax (LENH MUTaHUs, TUILEBHIE CETH);

I19) cdhopMHpPOBaHHOCT, YMEHUW KPUTHYECKH OIIEHMBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO COJEP)KAHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
Pa3IMYHbIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMALIUU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl); HHTEPIPETUPOBATh ITHUECKUE aCTIEKThI COBPEMEHHBIX MCCIIECIOBAHUN
B Ouonmoruu, MeAWIMHE, OHOTEXHOJOTHH; paccMaTpuBaTh T00aIbHBIC
IKOJIOTHYECKHE TTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3UIINIO;

[110) chopMupOBaHHOCTh YUEHHUH CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC H
YCTHBIE COOOIIECHUSI HAa OCHOBE OHMOJIOTMYECKOW HH(OpMAMU U3 HECKOJIbKHX

HNCTOYHHUKOB, I'PaMOTHO HCIIOJIb30BaTh MOHSITUMHBIN arrmapar OHOJIOTHH.

S. COJEPXKXAHME YYEBHOI'O ITPEIMETA

HaunmenoBanmue Conep:kanue y4e0HOro Matepuaia u GopMbl OpraHu3anuu
pa3/1eJioB U TeM AeSITeJIbHOCTH 00y4aI0IIHXCH
Tema 1. buonorust — Hayka 0 xu3HH. MecTo OUOJIOTHH B CUCTEME €CTECTBEHHBIX
BBenenue. Hayk, CBs3bp OHMOJIOTMH C JIpyruMu Haykamu. OOIICOMOJOTHYSCKHE
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Bbuoaoruga kak
HAYKa 0 JKM3HU.

3aKOHOMEPHOCTH — OCHOBa /I TOHUMAaHUS SIBJICHUM JKU3HU H
PaIMOHAIHHOTO MPUPOIOTIOIH30BAHHUS.

Tema 2.
Xumuyeckas
OpraHu3anms
KJIETKH.

XuMu4eckuit coctaB KiIeTku. Bona, e€ Gu3nKo-XUMHUYECKHe CBOMCTBA U
Oouonoruueckass poib B KkieTke. CBoOomHas M CBA3aHHas BOJA.
MuHepanbHbIe BEIIECTBA KICTKH, UX OHONOrHuYecKas poyib. bydepHbie
CUCTEeMbl KJETKH. OpraHvuyeckue KOMIIOHEHThl KIETKU. benku.
AMUHOKHCIOTHBIA cOCTaB OenkoB. CTPYKTYphl OCIKOBOW MOJIEKYJIHI.
CpoiictBa OenkoB. Kiaccudukanus OenkoB. DyHKIuu OEIKOB.
VYrieBoibl. Momnocaxapu/sl, JMcaxapu/ibl, MOJICaxXapu/Ibl.
buonornueckne mnomumepsl. OOmUMKA TIaH CTPOCHHUS € (UBHKO-
XUMHYECKHEe CBOIcTBA. bronorndeckue QyHKIUU yTIAEBOIOB. JIMIHIBI
— BBICOKOMOJIEKYJISIPHBIE CJIOKHBIE 3upbl. OOUMIl TIaH CTPOEHUs U
(U3NKO-XUMHYECKHE CBOIICTBA. Knaccudukanus JUIHU/IOB.
buonornueckas ponp munuaoB B kieTke. Hyknennosbie kucinotel. [JHK
u PHK. Ctpoenue, ctpykrypa, MectoHaxoxaenue pynkun. Bunst PHK.
AT®, crpoenne, GyHKIUN.

Tema 3. CTpoenue
U GpyHKIUU
KJIETKH.

DykapuoTudecKas U IpoKapuoTHueckas kinerka. HapykHas kierouHas
wiazmaTuueckas MemOpana. Ctpoenne MeMOpanbl. EE cBoiicTBa
¢yukuuu. TpancnopT BeniecTB yepe3 meMOpany. Kierounast o6osouka
pactuTenbHOM KieTku. [{uToruiasma u e€ opraHouasl. BakyomspHas
cucreMa kieTku. [IoayaBTOHOMHBIE CTPYKTYpbI KiIeTKU. VIX cTpoeHue n
¢bynkun. HemeMOpanHbie opraHou bl KieTkd. OpraHouIbl IBUKECHHUS.
Kierounsle BkimroueHus. napo — peryjgaropHbld LEHTP KIETKH.
XpoMocoMbl.  CTpoeHME  MNPOKAPUOTHOW  KJIETKHM.  (OCHOBHBIE
OTIUYUTEIbHBIE OcoOeHHocTH, (opma u pasmepsl. PasHooOpasue
KJ1eTOK. OCOOCHHOCTH CTPOSHHMSI PACTUTEILHON 1 dKUBOTHOM KJICTOK.

Tema 4. U3yuenue
CTPOCHHUA
pacTuTeNbHON U
JKMBOTHOM
KJIETKHU

Krnetka — cTpykTypHO-QYHKIMOHAIbHAS €IWHUIIA >KUBOTO. McTtopwus
OoTKpbITUs KJeTku. Pabotel P.I'yka, A.JleBenryka. Knetounas teopus
T.IlIBanna, M.IlIneiinena, P.Bupxosa. Pazsutue nuronoruu B 20 Beke.
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOUHOU Teopuu. EE 3HaueHue
JUISL pa3BUTUSL OMOJIOTMM W TMO3HAHUS TPUPOABL. METONbl HU3yUeHUs
KJICTKH.

Ilpakmuueckas paboma Nel. «YCTpOUCTBO CBETOBOTO MHMKPOCKOINA
TEXHUKA MHUKPOCKOITUPOBAHHUSI.

Ilpakmuueckasa paboma Ne2. «DepMEHTATUBHOE paCLICIIEHUE
MEPOKCH/Ia BOJIOPOJIA B PACTUTEIILHBIX M KHBOTHBIX KIIETKAX)

Tema 5.
Pa3MHoxkenue u
pa3BuTue
OPraHu3MoB

VcTopuss BO3HUKHOBEHHS M Pa3BUTUSl T€HETHKH Kak Hayku. PaboTbl
I''Mennens, T.Moprana. Poibp OT€4eCTBEHHBIX YYEHBIX B Pa3BUTHH
IEHETUKHU. 3HaueHue TeHEeTUKU. OCHOBHbBIE T'€HETUYECKHE IOHATHS U
CUMBOJIbI.  ['OMOJIOTMYHBIE ~ XpOMOCOMBI,  ajuleJbHble€  TE€HBI,
aJIbTEpHATUBHbBIE NPU3HAKH, JTOMMHAHTHBIE U PELIECCUBHBIE MPU3HAKH,
rOMO3UI0Ta, TETEePO3UroTa, YHUCTbIE JMHUM, THOpPUABI, TE€HOTHII,
¢denotun. OCHOBHBIE METOIbI T€HETUKH.

Ilpakmuueckass paboma Ne3. «OOHapyxkeHHE OEIKOB, YIJICBOJIOB,
JIUIU0B C MOMOIIBI0 KAUeCTBEHHBIX peakuuii u Boiaenenue JHK».
Ilpakmuueckass paboma Ne 4. «3yuenune MoOpdOJOTHH U TOACUYET
XPOMOCOM Ha BPEMEHHOM IpernapaTe KOPEHIKOB KOPMOBBIX O6000B)»

Ilpakmuueckas paboma Ne 5. «CtpoeHrue U QPyHKIIMHA BET€TaTUBHBIX U
T€HEPATUBHBIX OPTraHOB y PACTEHUN U KUBOTHBIX).

Ilpakmuueckass paboma Ne 6. «CocTaBieHHE W aHAIU3 POJIOCIOBHBIX
YEJI0OBEKaY.
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Tema 1.
Mukpo3BoIIOUMS.
MaxkpodBoonus.

['eHeTndeckne OCHOBBI HBOJIIOIUHU. DJIEMEHTAPHBIN HBOIOLMOHHBIN
Marepuan. OJEMEHTapHas €IUWHHIA DBOJIONMHU. DJIEMEHTapHOE
3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH reHeTHYecKoro paBHosecus k. Xapau,
B. Baitn6epra. [[Bmwky1mipe cuibl 3BONIONKMNA. MyTallMOHHBIN MPOIECC U
KOMOMHATUBHAST W3MEHYHBOCTh. [lOMyNSIMOHHBIE BOJHBI U Jpeid
reHoB. Murpanusa. WM3omsamus. EctecTBeHHBIM 0TOOp Kak (akTop
sBomoru. llpeamocbuikm M MexaHusM JeiictBus. bopnba  3a
cymectBoBaHue u e€ hopmbl. Chepa u 00BEKT IeUCTBHS €CTECTBEHHOTO
orbopa. PeanpHOCTH ecTecTBeHHOro orOopa B mnpupoge. Dopmbl
ecTecTBeHHOro otbopa. TBopueckas pousb. IIpucnocobieHHOCTH
opranu3mMoB u €€ BO3HUKHOBeHHE. OTHOCHUTENbHAS IEIeCO00Pa3HOCTh
12 npucnocoOnenniti. Bun u ero kpurepuu. OmpenerneHue BHA.
Crpykrypa Buga B npupoze. CmocoObl BUI000pa30BaHMSL.

Ilpakmuueckass paboma Ne 7. «OnucaHue TPUCTIOCOOICHHOCTH
OpPraHU3MOB U €€ OTHOCHUTEIILHOTO XapaKTepay.
Ilpaxmuueckas paboma Ne 8. «I3ydueHrne KpUTSPUEB BUIA.

Tema 2.
Bo3HukHOBeHHE U
pa3BUTHE KU3HU
Ha 3em.1e.

I'unoTe3bl ¥ TEOPUU BOSHUKHOBEHMSI )KU3HU Ha 3emiie. OCHOBHBIE 3Tallbl
HeopraHnyeckor sBomouuu. [lnanerapnas sBomonus. XuMUYecKas
HBOMIONMS. AOHOTCHHBI CHHTE3 OpraHMYecKux BemecTB. OmnbIT
C.Mumnepa u [ .}HOpu. OOGpa3oBaHue IOIMMEPOB M3 MOHOMEPOB.
KoanepBatubie kamum u  wmukpochepsl. I[IporenHomnpl. PubGo3umel.
dopmupoBaHue MeMOpaH M BO3HHUKHOBEHHE MpoOHOHTOB. Hauaino
opranndeckoi ssomonuu. IlosBieHne nepsbix KieTok. IIpokapuors! u
9yKapuoThl. ['MIOTE3bl BO3HUKHOBEHUs 3YKapuOT. BO3HUKHOBEHME
OCHOBHBIX LIapCTB 3yKapuoT. POpMUPOBAHNUE HEKJIETOUYHBIX OPraHU3MOB
U UX OBOJIOUMOHHOE 3HayeHue. OCHOBHBIE ATallbl 3BOJIOLHH
pactutensHoro mupa. OCHOBHBIE apoMOp(oO3bl U WAMOANANTALNH.
2Kuznb B Boze. [lepBbie pactenus — Bogopociau. Beixon Ha cymry. [lepBbie
CIIOPOBBIE pacTeHusl. OcBoeHue u 3aBOEBaHNE CyLIHn
MAaNOPOTHUKOOOPA3HbIMHU.  YCIOXKHEHHE pa3MHOXkeHHs. (CeMeHHbIe
pactenust. OCHOBHBIE UEPTHI BOJIIOIIMH PACTUTENBHOTO MUupa. OCHOBHBIE
3Tambl JBOJIOLUU KUBOTHOTO Mupa. OcHOBHBbIE apoMopho3bl U
uavoangantauuu. Ilepsreie )kuBoTHBIE — npocTeimue. Cnennanu3anus u
nonuMepuzanus  opranemn. Juddepennmanus knetok. IlepBbie
MHOTOKJIETOYHbIE YKUBOTHBIE. JBycinoiiHble YKUBOTHBIE —
KHILIIEYHONOJIOCTHBIE. [lepBble TPEXCIONWHBIE KUBOTHBIE — IUIOCKHE
4yepBU. BbIxog M 3aBoeBaHHE >KMBOTHBIMHM CyIIH. YJIEHHCTOHOTHE.
[TepBbie XOpaoBbie xkUBOTHBIC. JKu3Hb B Boje. PriObl. BTOpoil BeIXOA
JKUBOTHBIX HA CyIIy. 3€MHOBOJHBbIE. 3aBOEBAHUE I103BOHOYHBIMU
*KUBOTHbIMU cymH. [Ipecmbikaronmecs. IItunpl, MiekonuTaroniue.
OcCHOBHbBIE 4YEpTHl HBOJIIOLIMM KUBOTHOro Mupa. Mcropusa 3emnu u
Meroabl €€ u3ydyeHus. Vckomaemple  OpraHMYeCKHE  OCTaTKH.
I'eoxpononorus u e€ meronsl. I'eoxpononornyeckas mkana. Pazsurue
KU3HM Ha 3emiie IO 3paM M MepruoAaM. XapakKTepUCTHUKA KIMMara U
re0JIOTHYECKUX rporeccoB. [losBienue, pacBeT u rudeIb XapaKTepHbIX
opranu3moB. COBpeMeHHasi CUCTEMa OpraHu4eckoro mupa. OCHOBHbIE
crUcTeMaTH4YecKre rpynibl opranu3mMoB. OO011as xapakTepucTHKa LAapCTB
n HaauapcTB. COBpEMEHHOE COCTOSIHUE U3YUYEHUSI BUJIOB.

Tema 3. UestoBek -
omoconuaJLHAA
cHCTEMA

AHTponosiorusi — Hayka O ueloBeke. Paszzjenbl, 3aaaud, METOJBI.
CraHoBieHHE  TPEACTABICHUHA O  MNPOUCXOXKICHUM  YeJIOBEKa.
Penurnosneie Bo33peHusa. Hayunele Teopuu. CxoacTBa M OTIMYMS
yejjoBeka M JKUMBOTHBEIX. CHCTEMaTHYECKOE IIOJIOJKEHUE 4YeJIOBEKa.
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CBuzeTenbCcTBa CXOJICTBA YEJIOBEKA C KUBOTHBIMH. JIBMXKYIIHE CHUIIBI
aHTponoreHe3a. HacnenctsenHas N3MEHUYMBOCTD U €CTECTBEHHBIN OTOOD.
I'pynmoBoe coTpyanuuecTBO U obOmeHue. OpynuifHasi 1esaTelbHOCTh H
nocTosiHHbIe kunuia. CooTHOIIEHHE OMOJIOTUYECKUX U COLUAIbHBIX
¢daktopoB. OCHOBHBIE CTaJMU AHTpPOMOreHe3a. Haxoaku HMCKomaeMbIx
OCTAaTKOB, BpeMsl CYyIIECTBOBaHUS, POCT, 00bEM Mo3ra, 0Opa3 KU3HH,
opynus. DBOIIOIUS COBPEMEHHOTO uenoBeka. EcTecTBeHHBINH 0TOOp B
nonyisiuusix. buonornueckas 3BOIONMA HHAWUBUIIOB. MyTallMOHHBIN
npouecc u momuMmopdusM. llomynsimroHHBIe BOJNHBI U Jpeiid TeHOB,
Murpanuss U <«3QQPeKT OCHOBaTeNs» B MOMYJALUAX COBPEMEHHOTO
yenoBeka. Yenoseueckue pacel. [lonarue o pace. Bpemss u mecro
BO3HMKHOBEHHs pac. ['Mnore3pl MOJMLEHTPU3MA M MOHOLIEHTpHU3MA.
IIpyunHbl M MexaHU3MBI pacoreHe3a. EIMHCTBO 4YellOBEYECKHX pac.
Kputuka coumanbHOro mapBuHuU3Ma U pacusma. I[IpucnocoGieHHOCTH
YeJIOBeKAa K PAa3HbIM YCIOBUSM Cpelbl. AJAaNTUBHBIE THUIIbI JIOACH.
YenoBek Kak 4YacTb MPUPOABI M OOILIECTBAa. YPOBHU OpraHHU3allU
yenoBeka. CTPyKTypbl YpOBHEH, NPOUCXOMASIIME MPOUECChl U UX
B3aUMOCBSI3b.

Ilpakmuueckas paboma Ne 9. «/3ydyeHne 3KOJOTMYECKUX afanTaiui
YEJIOBEKaY.

Ilpakmuueckas paboma Ne 10. «CpaBHEHHE aHATOMHYECKHX
0COOCHHOCTEH pacTEHHH M3 Pa3HBIX MECT OOUTAHUSD)

Tema 4.
Opranusmsl 1
cpeaa oOMTaHUs.

Cpenbl oburtanusi opraHuzMoB. Mx ocobennoctu. IlpucnocoOienus
OpPraHM3MOB K JKM3HU B DPa3HBIX cpelax OOUTaHUA. DKOJIOTMYECKHe
dakTOoppl W  3aKOHOMEPHOCTH UX JeiicTBusa. BsaumoneiicTBue

3KOJIOTUYECKUX (hakTOpOB. buonornyeckuit ONTUMYM u
orpanuuuBaroumii  gaxrtop. IlpaBmio  muamMyma  FO.JIubGuxa.
DKOJIOrH4ecKue CHEKTPHI OpraHHU3MOB. OBpUOHOHBHBIE u

CTeHOOMOHTHBIE  OpraHu3mbl.  Kilaccudukamms  HKOJOTHUECKUX
(dakTopoB. AOuormueckue ¢daktopel. CBeT W e€ro JAcicTBHE Ha
OpraHu3Mbl. JKOJOTMYECKHE TpPYyNNbl PACTEHUH M KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CurHaimpHas poJib cBera. DoTonepuogusm.
Temneparypa u €€ paeiictBue Ha opraHu3mbl. [loWKuUIOTEPMHBIE M
rOMOMOTEpMHBIE  OpPraHu3Mbl. TemmeparypHble  MPHUCIOCOOICHHUS
opraHu3moB. BiaxHocTh U €€  gelcTBUE HA  OPraHU3MBL.
[IpucrocoOneHuss OpraHU3MOB K MOJACP)KaHUIO BOJHOTO OanaHca.
l'azoBblit 1 WMOHHBIA cocTtaB cpenwl. [louBa u penwed. Iloromueie u
kiumaTuaeckue (axtopsl. Ilpucnocobnenus opraHu3MOB K JE€WCTBUIO
abuotnyeckux ¢akropos. buonornueckue purmsl. [IpucnocodaeHHOCTH
OpPraHU3MOB K CE30HHBIM H3MEHEHUSM ycloBHil cperbl. JKU3HEHHbIE
dopMbl  opraHu3moB. OcoOeHHOCTH CTpOeHUsT U o0pa3a IKHU3HH.
buotnueckne Qakrtopsl. Buumbl OMOTHYECKMX  B3aMMOJCHUCTBHIA.
3HaueHue OMOTHMYECKHX  B3aWMOJCHCTBUI NS  CYHIECTBOBAHHS
OpPraHM3MOB B Cpejic OOMTaHUS U B COOOIIECTBAX.

IIpakmuyeckaa paboma Ne [1. «Metonasl u3MepeHHs >aaduyeckux
(hakTOpOB CpeIbl OOUTAHUS

Ilpakmuyeckaa paboma Ne [2. «OmnucaHue >XU3HEHHBIX (QOpM Yy
pPAacTeHUH M )KHBOTHBIXY.

Tema 5.
IKoJI0OTHIECKANA
XapaKkTepuCcTUKA
BH/IA H

DKojorudeckas HMIIA BHUJAA. MHOroMepHass MOJENb 3KOJOTHYECKOU
Humm Jx. XatunHcoHa. Pa3Mmepbl 3KOJOTMUECKOM HUIIM M €€ CMEHa.
DKoJiorMueckasi  XapakTepucTtuka nonynsuud. [lomynsuust — kak
omosiornyeckass  cucrema. (OCHOBHBIC  IOKA3aTCIM  ITOIYJISIIHH.
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NMOIYJIAIMH. DKojorudeckas CTpyKTypa NOMyJsuuu. JMHaMuKa MOmyJasuuud u eé
perymsauus. Tumsl auHaMuKM —nomyisuud. Kpuble  BbBDKMBaHUS.
Perynsauus yucnennoctd nonyssinud. @akTopsl CMEPTHOCTU U EMKOCTD
CpEBl.

Ilpakmuueckass paboma Ne 13. «3ydeHue 5KOJIOTUYECKOM HHUILIU Y
pa3HBIX BUJOB PACTEHHUH U )KUBOTHBIX).

Ipakmuyeckas paboma Ne 14. «Poct monyssiuyu My4HOT0 XpylIaKa npu
pa3HoM e€ IUIOTHOCTH U OTPAaHUYECHHOCTH PECYPCOB CPEJIb».

Tema 6. Coo0rmiecTBa OpraHW3MOB: CTPYKTYphl M CBsi3u. buoreorieno3. Ero
Coo0mecTBa u CTPYKTYDBI, CBSI3U MEXIY OpraHH3MaMu. JKOCUCTeMbL. CTPYKTYpHBIC
IKOJOTHYECKHE KOMITOHEHTBI JKOCUCTEMBI. KpyroBOpOoT BEMIECTB W MOTOKH YHEPTHH.
CHCTEMBI. Tpoduueckue ypoBHu. Tpoduueckue menun U ceth. OCHOBHBIC

MoKasarenu. JKojormueckue mupamuabl. CBolicTBa OMOTEOIICHO30B H
nuHamuka —cooOmiectB. [lukimyeckue w3MeHenus.  Cykieccu.
[IpuponHbie 3KOCHCTEMBI. ODKOCHUCTEMBI 03€pa. (CMEIIaHHOro JieBa.
CTpyKTypHBIE KOMIIOHEHTHI M TPO(UYECKAst CETh IPUPOIHBIX IKOCHCTEM.
AHTpPOIIOT€HHBIE 3KOCHUCTEMBI. ATpO3KOCUCTEMBI. Otinnuns
arpo’KOCHUCTEM OT OHOTeOIeHO30B. YpOo3KocucTeMbl. VX OCHOBHBIC
koMmoHeHThl. [oponckas ¢mopa wu dayna. buonormueckoe w
XO3AWCTBEHHOE  3HAUEHHE  arpodKOCHUCTeM W ypOOIKOCHCTEM.
bropasHooOpa3ue — OCHOBA YCTOMYMBOCTH COOOIIICCTB.

Tema 7. YenoBexk | UenoeuectBO B Omochepe 3emnu. buochepnas ponp denmoBeka.
U OKpY:Kaomas AnTtporniobuocdepa. Ilepexon Omochepsr u HOOChepy. BoszneiicTBue
cpena. yenoBeka Ha Ouocdepy. 3arps3HeHHe BO3AymIHOW cpeabl. Oxpana
BO3/yXa. 3arpsi3HeHHe BOJHON cpenbl. OxpaHa BOAHBIX PECYPCOB.
Paspymienne mnouBbl M u3MeHeHHE KiuMaTa. OXpaHa MOYBEHHBIX
pecypcoB M Bo3yxa. AHTPOIOT€HHOE BO3/IEHCTBHE HA PACTUTEIBHBIN U
AKHUBOTHBII Mup. OXpaHa pacTUTENBHOTO U )KUBOTHOTO Mupa. [IpobiemMsr
oxpanbl mipupoasl. Kpacueie xuuru. OOIIT. boranuueckue cansl u
300JI0TUYECKUE TMapKu. PanuoHanbHOE MNPUPOAOINONB30BAHUE |
ycToiunBoe passutue. Mcromenue npupoassix pecypcos. KoHuenmus
YCTOMYMBOTO  Pa3BUTHA. «IToBectka gua Ha XXI  Bek».
CocymiectBoBanue uenoBeka U mnpuponbl. 3akoHbl b.Kommonepa.
I'mobanuctuka. Mojienu ynpasisieMoro Mupa.

6. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA

Ne HAMMEHOBaHUeE Pa3esioB U TeM BCEro | JIeKUMsl | NMpPaKTHYeCKHe
n/n padoThl
1 cemecTp

1. Tema 1. Benenue. buonorust kak Hayka o 2 -
JKU3HU.

2. Tema 2. XuMHUecKasi OpraHu3aIus KJICTKH. 2 -

3. Tema 3. CtpoeHue U QYHKIMM KICTKH. 2 -

4. Tema 4. M3yuyeHne cTpoeHUsI pACTUTEIBHON U 2 4
JKMBOTHOM KJIETKH

5. Tema 5. PazmHo)xeHue u pa3BuTHE 2 4
OpraHu3MOB

18 10 8
6. Tema 1. MukpoaBosronus. Makpo3BOJIIOITHS. 2 2
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7. Tema 2. Bo3HUKHOBEHHUE U pa3BUTHE )KU3HU 4 -
Ha 3emiie.

8. Tema 3. Yenosek - OuoconuaibHasi cucTeMa 4 2

9. Tema 4. Opranu3Mbl U cpefa OOMTaHUs. 2 2

10. | Tema 5. Dxomoruyeckas XapakKTepUCTHKA 2 2
BHJIA Y TIOMYJISIIHH.

11. | Tema 6. CooOmiecTBa U IKOJIOTUICCKUE 2 -
CHUCTEMBI.

12. Tema 7. YUenoBek 1 OKpy’Karomias cpeaa. 2 2

28 18 10

Hroro: 46 28 18

[Tpu peanuzanuu coxepkanusi o01e00pa30BaTEIHLHOIO Y4eOHOTO MpeaMeTa
«buonorus» B mpexnenax ocBoenuss OIIOII CIIO na 6a3e OCHOBHOro OOIIETO

o0pa3oBaHus ¢ MoJydeHueM cpeanero oodmero oopaszosanus (ITIICC3):

Buj yue6Hoii padoThl O06beM yacos
O0bem o0pa3oBaTeIbHOI POrPaAMMBbI 46
Oobs3aTesbHAsi AyIUTOPHAA YyeOHAsi HATPY3Ka (Bcero) 46
B TOM YHCJIC:
JICKIIUU 28
MPAKTUYECKHUE 3aHITHUS 18
nabopaTOpPHbIE 3aHITHS Y4eOHBIM IJIaHOM
HE MIPEAYCMOTPEHO
Camocmosmenvhas paboma ooyuarowe2ocs Y4eOHBIM TIIITAHOM
HE MIPEAYCMOTPEHO
Koncynemayuu Y4eOHBIM TIJITaHOM
HE MIPEAYCMOTPEHO
Hpomercymounas ammecmauus 6 ghopme nuddepeHIUaIBLHOrO 3aUeTa

7.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHMUME ITPOT'PAMMBI YYEBHOI'O ITPEIMETA
7.1. Onucanue mamepuanvbHo-mexHu4ecKou 0azvl, HEOOX00UMOU 0113

ocyuiecmeieHuA 06pa306ameﬂbuozo npouecca

. OcCHalEHHOCTH CIEeNHATbHBIX
Ne HaumeHnoBaHue CIIeIMaAJIbHBIX MIOMEIIIEHNH U o o
. N NMOMelleHHI M MoMellleHU i 115
n/n TMOMeNIeHUH VISl CAMOCTOSAITEILHOI padoThI "
CaMOCTOSITeIbHOM PadoThl
VYueOHast ayTuTOpHS IS IPOBEACHUS 1. Jocka yueOHas
y4eOHBIX 3aHATHIA: 2. Pabouee mMecTo mpernoaBaTens
1 414056, 3. KommiekT yueOHoit Mmebenu Ha 25
AcTpaxaHckas 001acTh, Yell.
r AcTpaxaHb, 4. Harnamusle mocoous
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p-H JIeHnHCKNH, 5. IlepeHOCHOM MyJIBTUMEINNHBIN

yi. Tatumesa, 1 18a, KOMILJIEKT
4 srax, nomernieHne Ne 408 6. Jloctyn kK nH(pOPMAIIHOHHO-
KOMMYHHKAITMOHHOM

ITomenienue g caMOCTOSTEIbHOM pa6OTLIZ IloMenieHue a1l caMOCTOATEIbHOM

414056, paboTHI:

AcTtpaxaHckasi 001acTh, 1. KommekT yue6Ho# Mmebenu Ha 50
r AcTpaxass, yel.
p-H JIeHuHCKMiA, 2. KommiekT y4eOHO-HarIs IHbIX
yi. Tatumiesa, 1 18a, ocoOui
2 2 arax, nomemeHue Ne 7 3. Komneroreps! - 8 miT.
4. CrauvoHapHbII MyIbTUMEIUNHBIN
KOMILJIEKT

5. Hoctyn K MHQOpMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHON CETH
«HTepueT

7.2. Pekomenoyemasn numepamypa

@) OCHOBHasA yueOHas r1umepamypa:

1. AradonoBa, U. b. buonorus: 06a3oBbiii ypoBeHb: yueOHuk / U. b.
AradonoBa, A. A. Kamenckuii, B. . CuBornazoB. — 2-e usj., ctep. — Mockaa:
[IpocBemenne, 2025. — 271 c¢. — ISBN 978-5-09-121341-6. — Texkcr:
IeKTpOHHBIN //  JlaHb:  2nekTpoHHO-OMOnmoreyHnas cucrema. —  URL:

https://e.lanbook.com/book/472913

2. bwuonorus. 11 knacc. ba3oserii ypoBenb: Yuebnuk / B.B. [laceunuk, B.B.
[Taceunuka [u ap.]; noa. pea. A.A. Kamenckuit — Mocksa: [Ipocsemienue, 2024.

— 272 c. — ISBN 978-5-09-116473-2. — URL.: https://book.ru/book/957855

3. buonorus. 10 kmacc. bazoBslit ypoBenb: Yueonuk / B.B. Ilaceunnk, B.B.
[Taceunuk [u ap.]; mox. pen. A.A. Kamenckuii — Mocksa : [Ipocsenienue, 2026.
— URL: https://book.ru/book/962130

4. CyxoBa T. C. Tectsl mo Ouomoruu. 6-11 xi.: YueOHO-MeTOAMYECKOE

nocobue / T. C. CyxoBa. — M. [Ipoda, 1997 — 80 c.

0) OonortnumenvHan yueonan 1umepamypa:
1. JIepuep I'. . EI'D 2013 buonorus: TeMaTn4ecKue TPEHUPOBOYHBIE 33 1aHHS

/ T'. U. Jlepuep. — M.: Dkcmo, 2012 — 176 c.
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2. Jlepuep I'. . O6mast 6uonorusi. [loypounsie Tectsl u 3amanus. 10-11
kiacc.- M.: AkBapuyM, .: Ipoda, 1997 — 160 c., um.
3. JIepuep I'. 1. EI'D 2016 bruonorusi: reMaTu4eCcKrue TPEHUPOBOYHBIE 3aJaHUS

/ T'. U. Jlepuep. — M.: Dkcemo, 2012 — 176 c.

8) uHmMepHem-pecypcol:
1. www.bio.lseptember.ru - razera «buosnorusy», npuinoxeHue K «1 ceHTIOps»
2. www.bio.nature.ru - Hay4HbI€ HOBOCTH OMOJIOTHUA
3. www.eidos.ru - Diij1oc, HEHTP JUCTAHLIMOHHOTO 00pa30BaHUs
4. www.km.ru/education - yueOHbIe MaTepualbl U clIoBapHu Ha caite « Kupuin
u Medoamii»

2) 9Jlel<mpouuo-6u6]m0meuubte cucmemal.

1. Dnexrponno-6ubnuoreunas cucrema «IPRbooks» (http://www.iprbookshop.ru)

2. O0pa3zoBarenbHO-U3AATENbCKUM 1IEHTp «Akanemus» (https://academia-library.ru)

8. OCOBEHHOCTH OPI'AHM3ALIMU OBYUEHMUS 1151 UHBAJIM1OB
N JIil C O'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbSA

Jnisg oOyuaroluxcss M3 4YMcia HMHBAJIUAOB W JIMI C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3J0POBbSl Ha OCHOBaHUM MHCbMEHHOTO 3asBICHUS YUYEOHBIN
npeameT «buonorus» peanusyercs ¢ yueToM OCOOEHHOCTEH MCUXO(U3HUUECKOTro
pa3BUTHS, MHAWBUIYAIbHBIX BO3MOXKHOCTEM M COCTOSIHUSL 370pOBbs (Jajee —

WHJIMBUAYJbHBIX OCOOCHHOCTEM ).

9. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O

IHNPEAMETA
Pe3ynbTaThl 00yyeHus Kon IIpoBepsiemble | @OPMBI U METOAbI KOHTPOJIA M OLIEHKHU
(IMYHOCTHBIE, pesy YMeHus 1 pe3yJbTaToOB 00y4eHusl
npeaMeTHbIE, JbTa 3HAHUA Texkymmii IIpomexyTounas
MeTanpeaMeTHbIe) TOB KOHTPOJITb aTTecTalus
JAUYHOCHHbIE
c(hOopMHPOBAaHHOCTH JI8 3HATH: Ipaxmuuecka | Hugpghepenyuposannviil
POCCHUHCKON  TIpakJIaHCKOU TpaJUuLIUA 5 paboma 3auem
UJEHTUIHOCTH, U LEHHOCTHU Yemmuwuii onpoc
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NaTpUOTH3Ma, YBaXKCHUS K
CBOEMY Hapoly, 4yBCTBa
nepen

Poaunoii, ropnoctu 3a cBoii

OTBETCTBCHHOCTHU

Kpail, cBoro Poauny, cBoit
SI3BIK U KYJbTYpPY, IPOILIOE
u HacTos1Iee
MHOT'OHallMOHAJIBHOTO
Hapoja Poccuy;

MHOTOHAIlMOHATh
HOTO
pOCCHUIUCKOTO
roCy1apcTBa,
BKIIIOUEHHBIE B
0O0IIIeCTBEHHBIC
WHUINATHBEI,
HaIlpaBJICHHBIC Ha
WX COXpaHCHUE

TOTOBHOCTh K aKTHUBHOU | JI24 3HATH: Yemuwtii onpoc | Jupppepenyuposannviil
JIeSITEIbHOCTH SKOHOMUYECKHE Tecmuposanue | 3auem
TEXHOJIOTHYECKON u OpHEHTHpPHl  Ha
COLMAJIBHOM OCYLECTBIICHUS
HaIpPaBJIEHHOCTH, OCO3HAHHOTO
CIOCOOHOCTD BEIOOpa  cephr
WHUIMHPOBAT, npoeccCuoHaIbH
TUTAaHUPOBATH u 0l NeATeNbHOCTH
CaMOCTOSITEIILHO BBITIOJHSTh C y4eToM
TaKyIo JIeATEIbHOCTD; JIUYHBIX
YKU3HECHHBIX
TJIAHOB,
oTpeOHOCTEH
cBoEi CEeMbHU,
poccuiickoro
obmecTBa
TOTOBHOCTh W CIIOCOOHOCTH | JI26 3HATH: Yemuwii onpoc | Jupppepenyuposannviil
K 00pa3oBaHUIO u Bcee stansl | Paboma c | 3auem
€amMo00pa30BaHUIO Ha FOTOBHOCTH u | kapmoi
MPOTSKCHUU BCEH JKU3HU; CHOCOOHOCTH K
00pa3oBaHMI0 U
caM000pa3oBaHH
10
c(hopMHPOBaHHOCTH JI27 3HATH: Ilpakmuuecka | Jughgepenyuposannoiii
9KOJIOTUYECKON  KYJIBTYDBI, OCHOBBI 5 paboma 3auem
MMOHUMaHUE BITUSTHUS OepexXITUBOTO Tecmuposanue
COIMAIBHO-3KOHOMUYECKUX OTHOIICHUS K
MPOIIECCOB HA COCTOSTHHE MIPUPOTHOMY
MPUPOJHOM U COIMATBLHOMN HAaCJIEJIUIO CTPaHbI
cpenpbl, OCO3HAHUE " MHUpa
rI100aIbHOTO xapakrepa
IKOJIOTHYECKHX TMPOOJIEM U
reorpa)uaecKux
0COOCHHOCTEH nux
MIPOSIBIICHHS,
paciImpeHue ompita | JI31 3HATH: Ilpakmuuecka | Jughghepenyuposannoiii
JIESITEIbHOCTH MIPOSIBIICHUSI 5 paboma 3auem
3KOJIOTHYECKOU 3KOJIOTHYECKOU Yemmuwiii onpoc
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HaIpaBJIeHHOCTH; KYJIBTYpPbI
OepeXkHOTO
OTHOIICHUS K
pOAHOM 3eMIte,
MIPUPOTHBIM
OoraTcTBam
Poccuu u mupa;
OCHOBBI
pPa3zyMHOTO
MIPUPOJIOTIONH30B
aHMsI
OCO3HaHHUE IIEHHOCTH | JI34 3HATH: Yemmuouii onpoc | ugppepenyuposarntutii
HAyYHOMU JeSATEeTLHOCTH, HaBBIKU Tecmuposanue | 3auem
TOTOBHOCTh  OCYIIECTBIISTH MEXITUIYHOCTHOTO
MIPOEKTHYIO u JIEJIOBOTO
HCCIIEIOBATENBCKYIO oOrieHus,
JIeSITeTbHOCTD COIMATIBFHOTO
WHMBHUIyaJILHO U B TPYIIIIE UMUJIKA;
TOTOBHOCTh K
o0mIeHuro u
B3aUMOJICHCTBUIO
C JIFOJBMH CaMOTO
pasHoro cratyca,
STHUYECKOM,
pENUTrnO3HON
MPUHAJJICKHOCTH
Memanpeomemmeple:
CaMOCTOSTEJIEHO Ml VYMETD: Ipaxmuuecka | ugpghepenyuposannuiii
(hopMyTHUpOBaTH u CaMOCTOSITENTFHO | A paboma 3ayem
aKTyaJIn3HpPOBaTh ¢dopmynupoBatbk | Peghepam
MPOOJIEMBI, KOTOPHIE MOTYT u
OBITH peIIeHBI c aKTyaJIn3upPOBaTh
HCIOJIb30BaHUEM npoOIeMBl,
reorpa)u4ecKuxX  3HaHUMH, KOTOpBIE ~ MOTYT
paccMaTpuBaTh ee OBITh PELICHBI C
BCECTOPOHHE HCTIIOJb30BaHUEM
reorpapuIecKuX
3HAHUM,
paccMaTpuBarh ee
BCECTOPOHHE
ONPEAENATH uenu | M3 VYMETD: Yemuwiii onpoc | Jupppepenyuposannviil
JIesITeNLHOCTH, 3a/1aBaTh omnpenensaTe uenu | Tecmuposanue | 3auem
napaMeTpbl U KPUTECPHH UX JeSTETHFHOCTH,
JIOCTHKCHHS, 3aJ1aBaTh
mapaMeTpbl u
KpUTEPUU ux
JOCTHYKECHUS;
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CTaBUTh U (opmyaupoBats | M1 YMETB: Yemuwiii onpoc | Jupppepenyuposannviil
coOCTBEHHBIE  3aayd B cnocobHocTh U | Tecmuposanue | 3auem
00pazoBaTeIpHOM TOTOBHOCTH K
JIEATEIBHOCTU U AKU3HEHHBIX CaMOCTOSATEIEHOM
CUTYaIusX; y IOMCKY METOJIOB
perieHus
MTPaKTHYECKUX
3ajad,
MIPUMEHEHUIO
Pa3IMIHBIX
METOJIOB
MTO3HAHHUS
BBISIBJISITD npu4IuHHO- | M2 VYMETD: Ipaxmuuecka | Juipghepenyuposannuiii
CIENICTBEHHBIE  CBS3H U J1aBaTh OICHKY A paboma 3ayem
aKTyaJM3upoBaTh  3ajady, HOBBIM Yemmuwiii onpoc
BBIIBUIaTh THUIIOTE3Y €€ CUTYyalusiM,
perieHus, HaXOIHTb OUCHHMBATH N
IPUOOPETCHHBIN
apTYMEHTBI JUTST OLEIT
JTIOKa3aTeNbCTBA CBOMX
YTBEPKIICHUH, 3a7aBaTh
napaMeTpel U KPUTEPUHU
penIeHus;
CIocoOCTBOBATh M44 YMETh: Yemuwiii onpoc | Jupppepenyuposannviil
(hopMUpOBaHUIO u camocToATenbHO | Tecmuposanue | 3auem
MIPOSIBJICHHTO IIUPOKOH COCTaBJIATh IUTaH
SPYIULIUU B pa3HbBIX pereHus
obmacTsx 3HaHWUH, MPOOIIEMBI c
MTOCTOSTHHO TIOBBIIIIATh CBOMU Y4IETOM
o0Opa3oBaTteIbHbBIN u MMEIOIIUXCS
KYJBTYPHBIH YPOBEHB; pecypcoB,
COOCTBEHHBIX
BO3MOXKHOCTEH U
PEANOYTCHUM
BIIAJIETh HaBbIKamMu | M46 YMETB: Ilpaxmuuecka | JJuipghepenyuposannuiii
MO3HABaTENbHON pedeKcuu naBaTh  OICHKY | A paboma 3auem
Kak OCO3HaHUS HOBBIM Yemuwiii onpoc
COBEpIIaeMbIX JEHCTBUU U CUTYyaIlUIM
MBICTTUTENIBHBIX TPOLIECCOB,
170:¢ pe3yIbTaToB u
OCHOBAHMIA;
c(hopMHUPOBAHHOCTH M51 VYMETD: Ipaxmuuecka | Juipghepenyuposannutii
BHYTpEHHEH  MOTHBAIUH, naBaTh  OICHKY | A paboma 3ayem
BKJIIOYAIOIIEH CTpemIIeHHe HOBBIM Yemuwiii onpoc
K JOCTIDKCHUIO LEI U CUTYaIUsIM,
ycnexy, ONITHMU3M, BHOCHTH
WHUIMATUBHOCTh, YMEHHE KOPPEKTUBBI B
NIeHCTBOBaTh, WCXOAS W3 JeSITeTbHOCTB,
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CBOMX BO3MO>KHOCTE; OLICHUBATh
COOTBETCTBHE
pe3yabTaToB
LEeJSIM
npeomemmuvle:
c(hOpMUPOBAHHOCTh 111 3HATH: Ipaxmuuecka | JJuipghepenyuposannuiii
TIPE/ICTABIICHUIL: O XUMHYECKYIO 5 paboma 3a-uem
XUMHYCCKOR COCTaBJISAFOIILY IO Yemmwiii onpoc
COCTABJIAIOIICH N €CTECTBCHHOHAYY
€CTECTBCHHOHAYYHOM N
KapTUHBI MHPA, POITH XUMHH Hou KapTHHEL
B IMO3HAHWY SBJICHHUIA MHpa, poJib
NpUPOABLB HOPMHPOBAHIH XUMHHU B
MBIIUICHUS U KYJIbTYPbI MTO3HAHUH
JUYHOCTH, €€ SIBIICHMUE
(GYHKIMOHAITEHOU HPHPOIBI
IPaMOTHOCTH,
HEOOXOMMOH JIJIs pelIeHUs
MPAKTHYECKUX 3a/1a4 U
9KOJIOTHYCCKH
000CHOBaHHOTO OTHOILICHHS
K CBOEMY 3[IOPOBBIO H
MIPUPOIHON CpESIE;
BIIa/ICHUE CUCTEMON 112 3HATH: Ipaxmuuecka | Hugpghepenyuposannwiil
XHUMHUYCCKHUX 3HaHHﬁ, XI/IMI/IquKyIO ;Zpaﬁoma 3ayem
KOTOpas BKIIIOHACT. CHUMBOJIHKY: Vemmuwiii onpoc
OCHOBOMONAralomue SHAKH Sawuma
MOHATHS (XUMUIECKUN S — pedepama
3JIEMEHT, aTOM,
AJICKTPOHHAs 000JI0YKa S/ICMCHTOB,
aToma, s-, p-, d- opmyer
3JICKTPOHHBIE OPOUTAIH XHMHTCCKHX
aTOMOB, MOH, MOJIEKYIIa, BCIICCTB u
BaJICHTHOCTb, YpaBHECHUSA
ANEKTPOOTPHUIIATETFHOCTE, XUMHUYECKUX
CTCIICHb OKHUCJICHUS, peaKLII/If/'I.

XUMUYECKas CBA3b, MOJIb,
MOJISIpHas Macca,
MOJISIPHBIN 00beM,
YIJIEPOJIHBIN CKENET,
(yHKIIMOHAIBHAS TPYTIIA,
paauKai, u3oMepus,
HU30MEPBI, TOMOJIOTUYECKUI
psia, TOMOJIOTH,
YIJIEBOJOPO/IbI, KHCIOPOI-
Y a30TCOJIeprKaIne
COCIIUHECHHS, OMOJIOTMYECKU
AaKTHBHBIE BEILIECTBA
(YTJIeBOIBI, KUPHI, OCTTKH),
MOHOMeEp, TTOJIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCTMHCHHSI,
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KpHCTaIMYecKas perieTka,
THUITBI XUMHYECKUX PEAKITHIA
(OKHCIIUTETHHO-
BOCCTaAaHOBUTCIIBHBIC, OK30-U
SHJIOTEPMHUYECKHUE, PEAKIIUH
MOHHOTO 00OMEHa), pacTBOp,
DJIEKTPOJIUTHI,
HEDJICKTPOJIHTHI,
ANEKTPOIUTHYECKAS
JIUCCOIUAIIHS, OKUCIIATEND,
BOCCTaHOBUTEJIb, CKOPOCTb
XUMHYECKOW PEaKIIHH,
XUMHUYECKOE PaBHOBECHE),
TEOPUH U 3aKOHBI (TEOPHs
XMMHYECKOTO CTPOCHHUS
OpPTaHHYECKUX BEIIECTB
A.M. bytneposa, Teopus
BJIEKTPOIUTHYECKON
JTUCCOIUAIIVH,
nepuoauveckuil 3akon J[.1.
MenneneeBa, 3aK0H
COXpaHEHUS MacCHl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH A3BIK
XUMHH, (PaKTOJIOTUICCKUC
CBEJICHHS O CBOMCTBAX,
COCTaBE, MOJIYYCHUU U
Oe3omacHOM
WCIIOJIb30BaHUH
BAKHEHIINX
HCOPraHNYCCKUX U
OpPraHUYECKUX BEIIECTB B
OBITY W PAKTUIECKOH
JIeSITEIIbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh
YMEHUH BBISBIISATH
XapaKTepHbIC IPU3HAKU U
B3aMMOCBSI3b U3yYCHHBIX
MOHATHH, TPUMEHSTH
COOTBETCTBYIOIINE TTOHSTHUS
MPY OMTUCAHUM CTPOCHUS H
CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB U
UX IPEBPALICHUIl; BEIIBIAT
B3aMMOCBSI3b XUMUUECKUX
3HAHWM C MOHATHAMH U
IPEACTaBICHUSMU APYTHX
€CTECTBEHHOHAYYHBIX
NpeMETOB;

113

3HATL:
Baxwuetimue
TTOHSITHSA XUMHH:
XUMUYECKUN
JJIEMEHT, aTOM,
MOJIEKyJIa,
OTHOCHUTEJIHHBIC
aTOMHas
MOJIEKYJISIpHAs
MAaccChl, HOH,
XUMHYECKas
CBSI3b, BEIIECTBO,
KJTaccuukais
BEIIIECTB, MOJIb,
MOJISIpHasl Macca,
MOJISIPHBIN
00BeM,
XUMHYECKas
peaxius,
KiTaccuuras
peaxkuuu,
ANIEKTPOIUT U
HEDIEKTPOJIHT,

Yemmuwiti onpoc
Tecmuposanue
Ilpaxmuuecka
5 paboma

Jugpepenyuposanmwiil
3auem
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3JIEKTPOITUTUYECK
as

JIACCOIHAIINS,
OKHCJIUTEIb U
BOCCTAHOBUTEIIb,
OKHCJICHUE U
BOCCTaHOBJIEHUE.
YMETH:
BBISIBJISITH
XapaKTepHbIE
MPU3HAKH U
B3aMMOCBSI3b
W3YYEHHBIX
TTOHSTHUH,
MIPUMEHSTh
COOTBETCTBYIOLLHU
€ TIOHATHUS MpU
OINUCaHUU
CTPOCHUS U
CBOWCTB
HEOPraHUYECKUX
W OPTaHUYECKHUX
BEIIECTB U UX
[IpEBPAILECHNN;
BBISIBJISITH
B3aUMOCBSI3b
XUMHUYECKUX
3HAHUM C
MOHATUAMHU U
MpeJICTaBICHUSM
U JpyTHUX
€CTECTBEHHOHAYY
HBIX IIPEIMETOB;

c(hopMHPOBaHHOCTH
YMEHUI UCIOJIb30BATh
HaMMEHOBaHUS XUMUYECKUX
COETMHEHUN
MEXTyHapOTHOTO COI03a
TEOPETUYECKON U
MPHUKIIATHON XUMHUH U
TPUBHUAJIbHBIC HA3BAHUS
Ba)XHEHIIINX BEIICCTB
(3THIIEH, alleTHIIeH,
TJIAIIEPUH, PEHOI,
(dbopmanbaerui, yKkcycHas
KHCIIOTA, TIULIUH, YTapHBIHA
ra3, yrieKucibli ras,
aMMHMaK, raicHas U3BECTh,
HeralieHas U3BeCTb,
MUTHEBAs CO/Ia U IPYTHX),
COCTaBIIATH (POPMYITBI
HCOPraHNYCCKUX U
OpPTaHMYECKUX BEIIECTB,
YpaBHEHUST XUMUYIECKIX
peaxiuii, 00BACHITH UX
CMBICIT; IOATBEPKIATH
XapaKTepHbIE XUMUIECKHE

g

3HATD:
OcHOBHEIE
3aKOHBI XUMHH:
COXpaHCHHS
MacChl BEIIECTB U
SHEPTUu,
MMOCTOSIHCTBA
COCTaBa,
MEPUOJUYECKHI
3aKOH; 3aKOH
ABorazipo, 3aK0H
I'ecca,
XHMHYECKOTO
CTPOCHUS
Byrneposa
VMETh:
CocTaBIIATh:
(hopMyITBI
HEOPTaHUYECKUX
COeIMHEHNN
M3YUYEHHBIX
KJIaCCOB; CXEMBI
CTPOEHUS AaTOMOB
nepBbIx 20

IIpaxmuuecka
5 paboma

Yemmuwiii onpoc

Paboma
Kapmoti

C

Juggepenyuposannnwiii
3a-uem
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CBOMCTBA BEIECTB
COOTBETCTBYIOIIUMHU

anementoB [1C /1.
W. MeHnpneneena,

SKCIIEPUMEHTaMH U ypaBHEHUS
3aMUCAMU YPaBHCHUI XUMHUYECKUX
XHMHYCCKUX PCaKIIUT; peaKIui.
c(hopMHUPOBaHHOCTH 115 3HATH: Ipaxmuuecka | JJuipghepenyuposannuiii
YMEHHH yCTaHABIHBATh OcHOBHbIE s paboma 3auem
MPUHAJICKHOCTh KJIaCChI Vemnwiii onpoc
M3YYEeHHBIX HEOPraHUYECKUX
HEOPraHWYECKUX U Y OPTaHUIECKHUX
OpPraHUYECKUX BEIIECTB K COCIMHEHUN U MX
OTIpEICTICHHBIM KJIacCaM H XUMHYECKUE
rpyIIaM COeIUHEHUN, CBOMCTBA.
XapaKTEepU30BaATh UX COCTAB VYMETD:
Y BaKHCHUIIIME CBOWCTBA; MPUHAJICKHOCTh
OTIpEEISATh BUJIBI BEIIECTB K
XUMHYECKUX CBSI3€i oTpeaeNeHHOMY
(KoBaJIeHTHAsI, MOHHAS, KJIaccy
MeTaJTnYecKas, COCJIMHEHUH,
BOJIOPOJHAS), THITBI THUIIBI
KPUCTAJUTMYECKUX PEIIECTOK XUMHYCCKUX
BEILECTB; peaxkuuu,
KJIACCHU(HUIIUPOBATH BaJICHTHOCTb U
XUMHYCCKUE PEaKIIny; CTEINeHb
OKHCIICHUS
JJIeMEHTa B
COCMHEHUSX,
TUI XUMUYECKON
CBSI3H B
COCMHEHUSX,
BO3MOXKHOCTb
MPOTEKaHUS
peaxiuii HOHHOTO
obMeHa.
BIIaJICHUE OCHOBHBIMHU 116 3HATH: Yemuwiii onpoc | Jupppepenyuposannviil
METOAaMH HayqHOTO OcHOBHBIE Tecmuposanue | 3auem
TIO3HAHMA BEIICCTE 1 MeTOIbI Hay4dHOTO | Paboma c
XUMHYCCKUX SBJICHHM HO3HAHMSL xapmoii
(HabnroieHue, U3MEpPEHHE,
SKCIIEPUMEHT, BOIICCTB "
MOJIEJIMPOBAHUE); XHMHYICCKHX
SIBIICHUHT
(mabmrorenue,
HU3MEpCHHE,
AKCIIEPUMEHT,
MOJICTTHPOBAHIE);
YMETh:
OTIPE/IETISTh
CBA3b MEXIY
COCTaBOM,
CTpOCHHEM U
CBOWMCTBaMH
BEIIIECTB;
c(hOopMHUPOBAHHOCTb YMEHUH | 117 3HATH: Ipaxmuuecka | Hugpgdhepenyuposannviil
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MPOBOJUTL  PacueThl IO (hopMyJIBI 5 paboma 3a-uem
XUMHYECKUM (popmyrnaMm u XAMHYCECKUX Yemmuwiii onpoc
YPAaBHEHHSAM  XUMHYECKHUX BEIICCTB 1 Paboma c
. ypaBHEHUS .
peaKuii ¢ UCIOJIb30BaAHUEM Kapmotl
XUMHYECKUX
(hH3uIecKuX BEITNIHH, peamii.
XapaKTCPUIYIOMIUX VMETE:
BEILIECTBA c CocTaBisaTh
KOJINUECTBECHHOW CTOPOHBI: (hopMyITBI
MAcchbl, oOBeMa HEOPraHWYECKIX
(HOpMaJTbHEIE yCI10BHs) COCAMHCHHIH
M3YYEeHHBIX
rasos, KOJINYECTBa
KJIACCOB; CXEMBI
BEIIECTBA;,  HCIOJb30BaTh CTPOGHHMS ATOMOB
CHUCTEMHBIE XIMHYECKUE nepBbix 20
3HAHUS ISl TIPUHATHUA anementoB I11C JI.
pelmeHruii B  KOHKPETHBIX U. Menpeneesa;
’KU3HCHHBIX CHUTYaIHsX, YPaBHCHUS
CBSI3aHHBIX C BEUIECTBAMHU U XHMHHCCKIX
peaxiuii.
WX IPIMEHEHUEM;
c¢(hopMHUPOBAHHOCTh 118 YMETh: Ipaxmuuecka | uipghepenyuposannuiii
YMGHPIP’I MJIaHUPOBATh U OHpeI[eJ'IHTLI ﬂpa6oma zauyem

BBITIOHSTh XUMHYECKUH
IKCTIEPUMEHT
(mpeBpateHus
OpPraHUYECKUX BEIIECTB MPU
HarpeBaHUH, OJTy4YCHUE
STHUJICHA U U3yUEHHE €T
CBOICTB, KAUECTBEHHEIC
peaxIy Ha aJTbJeTuIbl,
Kpaxmall, yKCyCHYIO
KHCIIOTY; ICHATYPaIys
OCITKOB MPH HarpeBaHUH,
IIBETHBIE PEaKITNH OCITKOB;
MPOBOJIUTH PEAKIIUU
HOHHOT'O 00OMeHa,
OTIPEJIEIISATH CPEY BOTHBIX
pacTBOpPOB, KAYECTBEHHBIE
peaxiuu Ha cynbgar-,
KapOOHAT- U XJIOPHU/I-
AHMOHBI, HA KATHOH
aMMOHHS;, PeIlaTh
JKCIIEPUMEHTAIIbHBIE
3aJ]a4uM 10 TeMaM
«Mertamibsp u
«Hemerammsr») B
COOTBETCTBHH C TPaBUIAMH
TEXHUKHU 0€30MaCHOCTH TPU
oOpallleHuH ¢ BelecTBaMu
1 1a00paTOPHBEIM
000pyIoBaHUEM;
MPEJICTABIIATH PE3YIBTATHI
XUMHYECKOTO
JKCIIepUMeHTa B (popme
3al1CHU YpaBHEHUN
COOTBETCTBYIOIINX peaKkuui

COCTaB BEIECTB
1o ux Gopmyam,
MPUHAAJICKHOCTD
BEIECTB K
OTIPEICTICHHOMY
KJIaccy
COCTUHEHHUH,
THIIBI
XUMHYECKUX
peaxiuii,
BaJIEHTHOCTh U
CTEIEeHb
OKHCJICHHUS
2JIEMEHTA B
COEJIMHEHUSX,
THUI XUMHYECKON
CBSI3U B
COEIMHEHUSX,
BO3MO>KHOCTb
MPOTEKAHUS
peakuuii HOHHOTO
oOMeHa.

Yemmuwiii onpoc
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1 GOPMYITUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX
pE3yIIBTaTOB;

cthopmupoBanHOCTh YMeHUs | 179 YMETB: Yemuwtii onpoc | Qupppepenyuposannviil
aHaAJIM3UPOBATH aHAJIM3UPOBAThH Tecmuposanue | 3auem
XUMAYECKYI0 HHPOPMAIIHIO, XUMUICCKYTIO Paboma c
MOJIy4aeMyl0 M3  Pa3HbIX nH(pOPMAITHIO, Kapmou
HMCTOYHUKOB (cpencts MONTy4aeMyr U3
MacCoBOM uHbOpMaIVH, Pa3HBIX
ceTh MIHTEpHET U Ipyrue); HCTOYHUKOB
chopmupoBaHHOCTE YMeHu#t | 1110 VYMETD: Ipaxmuuecka | JJuipghepenyuposannuiii
co0JIro1aTh npaBuiIa coOJroaTh A paboma 3auem
3KOJIOTMYECKU npaBuiia Yemuw onpoc
1esecoo0pasHoro 9KOJIOTUYCCKH
MOBeIeHUsT B  OBITY H 1enecoo0pazHOro
TPYJIOBOH JEATCIILHOCTU B MOBEICHUS B
LENSIX COXPAaHCHHS CBOETO OBITY U TPYIOBOU
3I0POBBSI M OKpYy’Karomieit NEeSITETFHOCTH B
HPUPOJHOU cpensl, LeJX
YYHUTHIBATh OTIaCHOCTh COXpaHEeHUs
BO3JCHCTBHS HA  JKUBBIC CBOETO 3JI0POBbS
OpraHHU3Mbl ONPEICIICHHBIX U OKpYXKaroulen
BEIIECTB, IMOHUMAs CMBICIT MIPUPOTHOM
oKasareJs IIPENEIbHON cpenbl
IOy CTUMOM
KOHIICHTpAIIVH;
TUTS o0yJaronmxcs c|Ill1 3Hamb: OCHOBHBIE
OTpaHHYEHHBIMU JOCTYIIHEIE
BO3MOXXHOCTSIMH  3/TOPOBBSI: METO/IbI ITO3HAHUS
c(hOopMUPOBAHHOCTH YMEHUS BEIICCTB u
MPUMEHATh  3HAaHUSA 00 XUMHYECKUX
OCHOBHBIX JIOCTYTTHBIX SIBJICHUIA,
METOJIaX TI03HAHUS BEIIECTB
1 XUMHUYECKHUX SIBJICHUM;
JUISL CIIETBIX U 1112 Ymems:
CITa0OBHAAIINX HCIOIb30BATh
o0yJaronmxcs: penbedHo
c(hOpPMHPOBAHHOCTb YMEHHUS TOYeUHYI0
WCIIOIb30BaTh PeNbe(hHO
TOYEYHYIO CUCTEMY cucreMy
obo3nauennit JI. Bpaiis obosnadenmit JI.
TUTS 3aTTUCH XUMHYECKIX Bpaina JUISt
(dhopmy. 3anmcu
XUMHYECKUX
dhopmy.
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