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1. MIOACHUTEJIbHAS 3AITUCKA

Pabouas mporpamma obmieoopazoBarenbHoro yaeoHoro npeamera OYIIL 08
«buonorusi» npenHasHadueHa ansg uzydenus Ouonorun B KCud AIACY, npu
peayiM3anuu  00pa3oBaTENLHON MPOTrpaMMbl CPEIHEr0 OOIIero oOpa3oBaHUS B
npeseNax OCBOCHHUS OCHOBHOW Mpo(hecCHOHaIbHOW 00pa30BaTeIbHON MPOrpaMMBI
(OIIOIT) CIIO na 6a3e OCHOBHOrO OOIIEro OOpa3oBaHUsA MPU MOATOTOBKE
cnenpanuctoB cpeanero 3seHa (I1IICC3).

Pa6ouas mporpamma yue6Horo npeamera OYI1.08 buonorust cocraBnena Ha
ocHoBe TpeOoBaHuii k pesynbraram ocBoeHuss OOIl COO, mpencraBieHHBIX B
OI'OC COQO, a Takke Ha OCHOBE XapaKTEPHUCTHKU IUIAHUPYEMBIX PE3yIbTaTOB
JyXOBHO-HPABCTBEHHOT'O Pa3BUTHS, BOCIIUTAHUS U COLMATIM3AIUUA O0YyJaIOIUXCs,
NpeACTaBIeHHOM B  (enepalbHOM TMporpaMMe BOCHUTAHUST M TOMJICKUT
HEMOCPEACTBEHHOMY TMPUMEHEHUIO TMPU pealid3alii  00s3aTeNIbHOM  4YacTu
o0pazoBaTeIbHOI MporpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS.

Pabouast nporpamma no Omosioruu oTpaxaer ocHOBHbIe TpeboBaHuss GI'OC
COO K JAMYHOCTHBIM, METANPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM OCBOEHUS
oOpa3zoBarenbHBIX TporpamMM. [IporpamMma mo Ouosoruu Aa€T MPEACTaBJICHUE O
IEeJIsIX OOYy4eHMsI, BOCIIUTAHUS W PA3BUTHUS O0YYarONIUXCS CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABIIMBAET o0si3aTeNbHOE  MPEIMETHOE COJIepIKaHue,
MpeIyCMaTPUBACT CTPYKTYpPUPOBAHUE €ro MO pasfesiaM M TemMaMm Kypca, Oaért
pacnpeneneHue y4yeOHBIX YacoB IO TEMAaTHYECKUM pasfenaMm Kypca U
MOCIICZIOBATEIPHOCTh ~ MX  HM3YY4CHHsI C  y4E€TOM  MEKIOPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsSI3€M, JIOTMKM  Y4eOHOro  TIpoliecca,  BO3PACTHBIX
OCOOEHHOCTEW OOydYarolIuXcs; ONpeAesisieT BO3MOXKHOCTH MpeaMera  JJid
peayii3anuu TpeOOBaHUM K pe3yIbTaTaM OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpasoBaHusi, TpeOOBaHUM K pe3ysbTaraM 00ydeHUs: OMOJIOTUH, a TAaK)KEe OCHOBHBIX
BUJIOB JIEITEILHOCTH 00 y4YarOIIUXCS.

Conepxxanue mnporpamMmbl «buosiorus» HampaBlIeHO HA JOCTHKEHHUE



CIIEYIOIIUX LIEJICH:

o dbopMupoBaHue y OOydaronIMXcs TMpPEACTABICHHUS O CTPYKTYpHO-
(YHKIIMOHATBHON OpraHu3alliid JKUBBIX CHCTEM pA3HOTO paHra Kak OCHOBBI
NOPUHATHASA PEUICHHWH B OTHONIIEHWHM OOBEKTOB JKMBOM TPUPOABI H B
IPOM3BO/ICTBEHHBIX CUTYaIUsX.

e (hopMHpoBaHUE y OOYYAIOUIUXCSl MOHUMAHUS CTPOCHHS, MHOTOOOpa3us |
OCOOEHHOCTEW JKMBBIX CHCTEM PA3HOI'O YPOBHSI OpPraHM3allMd, 3aKOHOMEPHOCTEN
OpOTeKaHUs] OMOJIOTMYECKHX MPOIECCOB M SIBJICHHUNW B OKpYKaroled cpene,
LEJIOCTHOM Hay4yHOM KapTUHBI MHUpPa, B3aUMOCBSI3M M  B3aMMO3aBHCHUMOCTHU
€CTECTBEHHBIX HayK;

® pa3BUTHE y 00YJAIOIMINXCS YMEHHUM OMPEIENATD )KUBbIE O0BEKTHI B IPUPOJIE;
IPOBOUTH HAOIOJCHUSI 32 JKOCHCTEMAaMH [IJIsl BBISBJICHUS E€CTECTBEHHBIX H
AHTPOTIOT€HHBIX U3MEHEHUN, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUA,

e hopMupoBaHHE Yy OOYYAIOMIMXCS HABBIKOB MPOBEACHHS MPOCTEHIINX
OMOJIOTMYECKUX SKCIIEPUMEHTAIbHBIX HCCIEIOBAaHUN C COOJIIOJICHHEM MpaBUII
0e3omacHOro oopaiieHus: ¢ 00beKTaMu U 000PYyI0BAHUEM;

® pa3BUTHE y OOydYalOmMXCS YMEHUH HCIOJIb30BaTh  HMH(OpPMAIUIO
OMOJIOrMYECKOro XapakTepa U3 pa3InyHbIX UICTOYHHUKOB,

e (opMupoBaHUE Yy OOYYAIOIIUXCS YMEHHUS MPOTHO3MPOBATH IOCIEACTBUS
CBOEHM JesATEeNbHOCTH IO OTHOILIEHUIO K OKpYXalollled cpelne, COOCTBEHHOMY
3I0pOBBI0; 00OCHOBBIBAThH U COOJIOATh MEPHI MPOPHUIAKTUKH 3a00I€BaAHUIA.

e hpopmMupoBaHue y OOy4yarOUIMXCs yMEHHUs TOHUMAaTh 3HAYUMOCTH
JOCTHXKEHUN OUOJNOrMYeCcKO HAyKU M TEXHOJIOTUH B MPAKTHUYECKOW EATEbHOCTH
YelioBeKa,  pa3BUTHA  COBPEMEHHBIX  MEIUIMHCKMX  TEXHOJIOTHH U

arpoOUOTEXHOJIOTUH.
2. OBIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJIMETA

Pabouass mporpamma 001I€00pa3oBaTeIbHOTO  y4eOHOTO  IpeameTa

«buonorus» mpenHa3HaueHa I W3y4eHUsS OWOJIOTHU B TpodeccroHaTbHBIX



obOpazoBarenbHbIXx opranmzanusx CIIO, peammsyronmx 00pa3oBaTeIbHYIO
oporpaMmy CpeIHero oOmero oOpa3oBaHUsA B IpeleiaxX OCBOEHUS OCHOBHOM
npodeccronanbHoi oOpaszoBaresnbHOM nporpamMmbl CIIO (OIIOIT CIIO) na 0aze
OCHOBHOT'O 00111eT0 00pa30BaHus MpH MOATOTOBKE KBATU(UIIUPOBAHHBIX pPab0YMX,
CIy’KalllX U CTHEIHAaINCTOB CPETHEr0 3BEHA.

PabGouass mporpamma 00mIE00pa30BATENLHOTO  YYEOHOTO  TpenMeTa
«buonorus» pazpaboTana Ha OCHOBaHHH M B COOTBETCTBUU C TPEOOBAHUSMU:

- @egepa’bHOrO TrOCYIApCTBEHHOIO  00pa30BaTENbHOIO  CTaHAapTa
cpennero odiero odpaszoanus (nanee — I'OC COO),

- PexoMeHpamusiMu 1O OpraHu3alMd TOJXYYEHHUS CpPEIHEro OoOIIero
o0pa3oBaHUs B Tpelelax OCBOCHHsS 00pa3oBaTeNbHBIX IMPOTPAMM CPEIHETO
npodecCuoHaIbHOr0 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOMIEro OOpa3oBaHUS C
ydeToM TpeOoBaHWMU  ¢efepanbHBIX TOCYJapCTBEHHBIX  00pa30BaTeIbHBIX
CTaHJAPTOB U IMOJY4aeMOM CIEUUAIbHOCTH CPEJHEro MPOo(hecCHOHATBLHOTO
oOpazoBaHus.

- llpumepnoit  mporpammbel  yueOHOro  mpenmera  «buonorusy,
pexoMeHoBaHHON DenepalibHbIM TOCYAapCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM
«DenepanbHbld  MHCTUTYT pasButus oOpaszoBanus» (PIAY «DOUPO») nnsa
peayin3anuu OCHOBHOM npodeccuoHanbHoi o0pazoBaresbHol nporpamMmmbl CITO Ha
0a3e OCHOBHOrO OOIIEro o0Opa3oBaHUS C TMOJXYYEHHEM CPEAHErOo OOIIEero

o0pa3zoBaHwUs.

3. MECTO YYEBHOI'O ITPEJMETA B YYEBHOM IIJIAHE

VY4eOnbiii npeamer «buonorus» BXOIUT B COCTaB IMPEIMETHOM oOnacTu
«EcrectBennble Haykn» PI'OC cpegHero obmiero oOpa3oBaHUsT U M3y4daeTcs B
oO1reoopazoBarensHoM 1ukie ydeoHoro miana OITOIT CITO Ha 6a3e OCHOBHOIO

o01rero oOpa3oBaHus ¢ MOJIydYeHHEM cpenHero oomiero oopazoanus (ITTICC3).



B yueOnpix muanax [ITICC3 mecto ywyebGHoOro mpenmera «buosorus» B
cocraBe OOmMMX y4eOHBIX TPEIMETOB, OOS3aTENbHBIX  JJII  OCBOCHUSA

TEXHOJIOTHYECKOT0 NMpoduiig npodeccuoHanbHOro 00pa3oBaHuUsl.

4. INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS YUYEBHOHN
JANCHOUITINHBI
OcBoenne conepxaHusi ydeOHoro mnpenmera «buomorus;» oOecrieynBaer
JOCTIKEHUE 00YJarONUMUCS CIEAYIOMNUX PE3YIbTATOB:
® JIUYHOCMHBIX:

JI1-chopMUPOBAHHOCTh  TPAXIAHCKOM MO3UIMU  00ydYaromerocss Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIECTRA;

JI2-oco3HaHWe CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKECHUE
3aKOHA U MPaBOIOPSIIKA;

JI4-rOoTOBHOCTH TIPOTHUBOCTOSITH HJICOJIOTUU JKCTPEMHU3MA, HAIMOHATIU3MA,
KceHohoOuH, NUCKPUMHUHAIIMKM 110 COLUAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJLHBIM MPU3HAKAM;

JI5-TOTOBHOCTH ~ BECTU  COBMECTHYIO  JICSITEIBHOCTh B  HHTEpecax
IpaXIaHCKOTO o011ecTBa, y4acTBOBAThH B CaMOYIpaBJICHUU B
o011eo0pa3oBaTeIbHOM OPraHU3aAIUU U JETCKO-FOHOIIECKUX OPraHU3aInsiX;

JI7-ymeHne B3aUMOJICCTBOBATh C  COLUAIBHBIMM  HMHCTUTYTaMU B
COOTBETCTBUH C WX (YHKIIUSIMU U HA3HAYCHUEM;

JI20-chopMHpOBaHHOCTH  3I0POBOTO M Oe3zomacHoro oOpasza KU3HH,
OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 310POBbIO;

JI26-TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO M CaMOOOpPa30BAHHUIO HA
MPOTSKEHUN BCEU JKU3HU;

JI27-chopMHUpPOBAaHHOCTH KOJIOTUYECKON KYJIbTYphI, IOHUMAHUE BIUSHUS
COLIMAIbHO-3KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMAIBHOM
Cpellbl, OCO3HAHUE TI00ATBHOIO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM;

JI32-chopMHUpOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHON MPAKTUKU, OCHOBAHHOTO



HAa JUalore KyJlbTyp, CIOCOOCTBYIOIIEIO OCO3HAHHUIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MUDPE;

JI34-oco3HaHne  IEHHOCTH  HAYyYHOW  JEATETHbHOCTH,  TOTOBHOCTb
OCYHIECTBIIATH NPOEKTHYIO U UCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHANBUYAILHO U
B IpYIIIIE.

* MemanpeomMemHuix:

M1-camocrosiTennbHO  (HOPMYIUpPOBaTh M aKTyalU3UPOBaTh MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

M3-onpenensaTe Leln AEATeIbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU HX
JOCTUKEHUS;

M7-BnageTp  HaBbIKAMM  Y4€OHO-MCCIENOBATEILCKOW W MPOEKTHOU
JeSITENbHOCTH, HABBIKAMH pa3pelIeHus pooieM;

M9-oBnaseHre BUIaMH ACSITEIBHOCTH IO MOJYYEHUI0 HOBOI'O 3HAHHUS, €ro
UHTEpIpEeTaIuy, MNpeoOpa3oBaHUI0 W NPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3[JaHUN Y4E€OHBIX U COLIMAIIbHBIX MPOEKTOB;

MI11-cTtaButh u GopMyIUpoBaThH COOCTBEHHBIE 3a/1aud B 00pa3oBaTelIbHOMN
NESITETbHOCTU U KU3HEHHBIX CUTYaIUAX;

M 12-BbISIBIIATh MPUUMHHO-CJIEACTBEHHBIE CBSA3M U aKTYyalIM3UpOBaATh 33/1a4y,
BBIIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTHI JIJIS TOKA3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

M33-npuHuMaTh UEIH COBMECTHOM [EATEIbHOCTH, OPraHu30BBIBaTh H
KOOPAMHUPOBATh JCUCTBHUS MO €€ JIOCTHXKEHHIO: COCTaBJATh IUJIaH JEUCTBHIA,
pacrpenensiTh poJId C y4eTOM MHEHUN YYaCTHHKOB OOCYXIaTh pe3yJbTaThl
COBMECTHOU pabOThI;

M34-onieHrBaTh KA4ECTBO CBOETO BKJIA/IA M KAXKJIOT0 YYaCTHUKA KOMAHJbI B
oOuuit pe3yapTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

M38-caMOCTOSTENBHO  OCYIIECTBJIATH IO3HABATENBHYIO  JIESITEIBHOCTD,
BBISIBJISITH MPOOJIEMBbI, CTaBUTh W (OPMYJIUpPOBaThH COOCTBEHHBIE 3a/laud B
00pa30BaTEIbHON IEATETbHOCTH U JKU3HEHHBIX CUTYALIMSIX;

M41-pacuiupsath paMKd Y4eOHOro TpeIMeTa Ha OCHOBE JIMYHBIX
8



MPENIOYTEHN

M44-ciocoOcTBOBaTH (POPMUPOBAHUIO U MTPOSBICHUIO IIUPOKON IPYIULIUU B
pasHbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHB;

® npeOMemHbIX:

I11 - chpopMuUpOBaHHOCTH 3HAHUM O MECTE W POJM OHUOJOTUU B CHCTEME
HAyYHOrO 3HaHUA; (PYHKIMOHAIBHOM TI'PaMOTHOCTH YEJIOBEKa IS pPELICHHs
KU3HEHHBIX MPOOJIEM;

12 -  chopMupoBaHHOCTb  yMEHHUS  pacKpbIBaTb  COJEpIKaHHUE
OCHOBOIOJIArarouux OUOJIOrHYECKUX TEPMUHOB U OHITHI: KU3Hb, KJI€TKA, TKaHb,
OpraH, OpraHu3M, BU]I, IOMYJISAIHUS, SKOCUCTeMa, OnoIieH03, bnocdepa; MeTaboIn3m
(oOMeH BelecTB M TMpEeBpallleHUE JHEPruM), TOoMeocTa3 (caMOperyJsius),
OnocuHTe3 Oenka, CTPYKTYpHas OpraHu3alus >KUBBIX CHCTEM, JHUCKPETHOCTD,
CaMOpEeryJisiliis, CaMOBOCIPOU3BEACHHUE (PETpPOaYKIUs), HaCIeACTBEHHOCTD,
M3MEHYUBOCTb, SHEPr03aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAsK OpraHU3alus;

113 c(OpMUPOBAHHOCTH YMEHUS pacKpbIBaTh COZIEp>)KAHUE
OCHOBOIIOJIATalONINX  OWOJIOTMYECKUX  TEOpUHM W THUIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYTAallMOHHOM, DBOJIIOLIMOHHOM, IIPOMCXOXKICHUSA JKU3HU U
YEJI0BEKa,

[14) chopMUpPOBAaHHOCTH yMEHMS PACKPBIBATh  OCHOBOIIOJIArarolIue
ouonornueckue 3akoHbl M 3akoHomepHoctu (I'. Mennens, T. Moprana, H.U.
Basunosa, O. I'ekkens, ®. Mromnepa, K. bapa), rpanuiibl ux npuMEHUMOCTH K
KUBBIX CUCTEMAM,;

[15) npuoOpereHue omnbITa NPUMEHEHUS OCHOBHBIX METOJIOB HAYyYHOI'O
MO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOrMH: HAOIIOJEHUS U ONMCAHUS KUBBIX CUCTEM,
OpOIIECCOB U  SBJIECHUN; OpraHu3allud W [POBEIEHUS  OHOJOrMYECKOIo
AKCIIEPUMEHTA, BBIABMKEHUS THUIIOTE3, BBISIBICHHS 3aBUCUMOCTH  MEXIY
UCCIIEAyeMbIMH  BEIMYMHAMHU, OOBSCHEHHUS [OJy4YEHHBIX pe3yJbTaToB U
(GopMynHpoBaHUs BBIBOAOB C HCHOJIb30BAHUEM HAYYHBIX MOHATHH, TEOpU H

3aKOHOB;



[16) chopMHpOBaHHOCTH YMEHHS BBIJCIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOYHBIX M MHOTOKJIETOUHBIX
OpraHU3MOB, BHJIOB, OHOT€OIEHO30B W 3KOCUCTEM; OCOOCHHOCTH MPOIIECCOB
0OMEHa BEIIECTB U MPEBPAIICHHS YHEPTUHU B KJIETKE, (JOTOCUHTE3A, IMIIACTHIECKOTO
¥ DHEPreTHYecKoro oOMEeHa, XEMOCHHTEe3a, MHUTO03a, MEW03a, OILIOIOTBOPCHHS,
pa3BUTUS U PA3MHOKEHUS, WHIUBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
O00ppOBI 32  CYIECTBOBAHME, €CTECTBEHHOro OTOOpa, BUA000pa3oBaHUS,
MPUCTIOCOOJIEHHOCTH OpPraHW3MOB K Cpele OOWTaHWs, BIWSHHUS KOMIIOHEHTOB
OKOCHUCTEM, AaHTPONOTCHHBIX M3MEHEHHUH B DKOCHCTEMaX CBOEM MECTHOCTH,
KpYroBOpOTa BEIIECTB U MPEBpaIlleHne SHEPruu B Orocdepe;

I17) chopMupoBaHHOCTL YMEHHS TPUMEHSTh TMOJYyYCHHBIC 3HAHUS IS
00BSICHEHUSI OMOJIOTUYECKHUX MPOIIECCOB U SIBJICHUH, JJIS MPUHATHS TPAKTHICCKUX
pelieHUu B MOBCEIHEBHOM JKHU3HU C IEbI0 00eCIeueHus: 0e301acHOCTH CBOETO
3I0pOBbsI U 3/I0POBbsSI OKPYXKAIOIIUX JIOACH, COOJIOJEHUsT 370pOBOro obpasza
KA3HH, HOPM TPaMOTHOKO TIOBEICHUS B OKPYXAIOUIEH MPUPOJHON CPENE;
MOHNUMaHUE HEOOXOAMMOCTH UCTIONH30BAHUS TOCTHKEHUN COBPEMEHHOM OUOIOTHH
¥ OMOTEXHOJIOTUH IS paIliOHAIBHOTO MTPUPOIOTIOIH30BAHNS;

I18) chopmupoBaHHOCT, yMEHHS pemiaTh OWOJOTHYECKHE 3ajJauu,
COCTaBIIAITh TE€HOTHITMYECKHUE CXEMBl CKPCIIMBAHHWSA JUIT  Pa3HBIX  THIIOB
HACJICIOBAHUS TIPU3HAKOB Y OPraHU3MOB, COCTABIISITh CXEMBI MIEPEHOCA BEIECTB U
SHEPIruu B SKOCHCTeMax (1IN MUTAHUs, TTUIIEBbIC CETH);

I19) cdhopMupoBaHHOCTH YMEHUN KPUTUYECKH OIICHHBATh WH(MOPMAIIHIO
OMOJIOTMYECKOTO  COJICP)KaHMS, BKJIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeIcTBa MacCoBOM MH(OpMAIUHU, HAYIHO-TIOMYJISIPHBIC
MaTepHasbl); HHTEPIIPETUPOBATh STHYCCKHUE ACIIEKThl COBPEMEHHBIX UCCIICIOBAHHUI
B Ouoyiormu, MeIUIMHE, OWOTEXHOJOTUM; paccMaTpuBaTh  IJI00aIbHbBIC
AKOJIOTHYECKUE TIPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOMIEHUIO K HUM

COOCTBEHHYIO TTO3HITHIO;
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I110) chopMupoBaHHOCTh YYEHHI CO3/1aBaTh COOCTBEHHbBIE MHUCHMEHHBIE U

YCTHBIC COO6HI€HI/IH Ha OCHOBE OHOJIOTHYECKOU I/IH(I)OpMaLII/II/I N3 HCCKOJIbBKHUX

HCTOYHHKOB, I'PaMOTHO HCITIOJIb30BaTh MMOHSITUHHBIN arrmapar OMOJIOTHH.

5.

COAEPKAHUE YYEBHOI'O ITPEJIMETA

HauMenoBanue
pa3aesioB U TeM

Conep:xxanue yaeOHOro marepuaja u popmMbl Opranuzanum
AEATEJbHOCTH 00y4aKIUXCH

Tema 1.
BBenenue.
buojgorusa xak
HAYKa 0 KU3HU.

buonorus — Hayka o xu3HU. MecTo OMOJIOTUMHU B CUCTEME €CTECTBEHHBIX
Hayk, CBsA3p Ouonoruu c gpyrumu Haykamu. OOmebuosiornuyeckue
3aKOHOMEPHOCTH — OCHOBAa JJis IIOHUMAaHUS SBJIEHUH JKU3HM U
PaLMOHATIBHOTO NPUPOONOJIb30BAHMSL.

Tema 2.
Xumuuyeckasi
OpraHm3aums
KJIEeTKH.

Xumuueckuil coctaB kieTku. Bona, e€ puznko-xuMuieckne CBOMCTBa 1
Oouonoruueckas ponbp B kierke. CBoOofHas W CBs3aHHAas BOJA.
MuHepaibHbIE BelleCcTBa KIETKU, UX OMojornueckast poib. bydepHbie
cUCTeMbl KJeTku. OpraHuyeckue KOMIIOHEHTBl KJIeTKU. benku.
AMUHOKHCIOTHBIA cocTaB 0enkoB. CTPyKTypbl OEIKOBOW MOJEKYIIBI.
CpoiictBa OenkoB. Krnaccuduxamus O6enkoB. @DyHKUMM OEIKOB.
VYriieBoasl. Monocaxapunsl, JUCaxapubl, MTOJIM CaXapupbl.
buonornueckue mnomumepbl. OOmWMI mnaaH cTpoeHus U (U3MKO-
XHMHYECKUE CBOMCTBA. bruonornyeckue GyHKIUH yrieBoaoB. JIumuasr —
BBICOKOMOJICKYJISIPHBIE CIIOXKHBIE 3¢Gupbl. OOIMIA TJIaH CTPOCHUS H
(bU3NKO-XUMUYECKUE CBOICTBA. Knaccugukanus JUIUTOB.
buonornyeckas pons munuaos B kierke. Hyknennoseie kuciorsl. JJHK
u PHK. Ctpoenue, ctpykTypa, MecToHaxoxaenue ¢pynkiuu. Buast PHK.
AT, ctpoenue, QyHKIIUU.

Tema 3. CTpoenue
U GyHKIUM
KJICTKH.

DykaproTHUECKas ¥ MpoKapHoTHYeCcKasi KieTka. HapyxHas kieTodnas
ia3matuyeckass mMemOpana. Ctpoenune memOpanbl. EE cBoiictBa
¢byukuuu. Tpancnopt BemniecTB yepe3 MemOpany. Kierounast o6osiouka
pactuTenbHOM KieTku. [luTormasma m e€ opraHounasl. BakyossipHas
cucrema KIeTkd. [1omyaBTOHOMHBIE CTPYKTYpHI KJIeTKH. VX cTpoeHne n
¢bynkun. HemeMOpaHHbIe opraHouabl KIeTKH. OpraHOUabl JIBUKCHUSI.
Knerounsle BkIIOUeHHS. SApo — pPEryNATOPHBIM LEHTP KIETKH.
Xpomocombl.  CTpoeHue  MpPOKapuOTHOM  KieTku.  OCHOBHBIE
OTIIUYUTENIbHBIE O0COOCHHOCTH, (opMa U pa3mepbl. PazHooOpasue
kJj1eToK. OCOOEHHOCTH CTPOEHUS paCTUTENIBLHOM 1 )KMBOTHOM KJIETOK.

Tema 4. U3yuenue

Knerka — crpykrypHO-(pYHKIIMOHANbHAS €auHULA KUBOro. McTopus

CTPOCHUS oTKpbITUs KjieTku. Pabotel P.I'yka, A.JleBenryka. Knerounast Teopus
PaCTUTENbLHON U T.IlIBanna, M.IlIneitnena, P.Bupxosa. Pazsutue uutonoruu B 20 Beke.
JKMBOTHOM OcCHOBHbIE MOJIOKEHUS COBPEMEHHON KJIETOUHOW Teopuu. EE 3HaueHue
KJIeTKHU JUI pa3BUTHS OHWOJOTUU W TO3HAHUSA MPUPOALL. MeToabl H3ydeHHs
KJIETKH.
Ilpakmuueckas paboma Nel. «YCTPOWCTBO CBETOBOIO MHKPOCKOIA H
TEXHUKA MUKPOCKOIIUPOBAHUS.
Ilpakmuueckass paboma Ne2. «DepMEHTATUBHOE pacCIIENcHUE
MEPOKCHU/IA BOIOPO/IA B PACTUTEIIbHBIX M dKUBOTHBIX KJIETKAX)
Tema 5. Hctopusi BOSHHUKHOBEHHSI M DPa3BUTHS T€HETUKH KaKk Haykh. PaboThb
Pa3smHo:xenne u I''Mennens, T.Moprana. Ponp OTE4ECTBEHHBIX YYEHBIX B Pa3BUTUU
pa3BuTHe TeHeTHKU. 3HaueHue reHeTUKU. OCHOBHBIE T€HETHUUYECKUE TMOHATHS U
OpPraHu3MoOB CHUMBOJIBI. ['oMoJIOTHYHBIE ~ XPOMOCOMBI, aJUleJIbHbIE  TEHBI,
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AJIbTCPHATUBHBIC IMPU3HAKH, JOMUHAHTHLBIC U PCUCCCUBHLIC IIPU3HAKHU,
roMo3uroTa, Trerepo3urora, 4YHUCTbBIC JIMHUU, FI/I6pI/II[I>I, I'CHOTHUII,
q)eHOTI/IH. OCHOBHBIC METOABI TCHETHKH.

Ilpakmuueckass paboma Ne3. «OOHapyxeHHE OEJIKOB, YIJIEBOJIOB,
JIMIIAJIOB C MMOMOILBIO Ka4€CTBEHHBIX peakuuil U BoiaeneHue JJHK».
Ilpakmuueckass paboma Ne 4. «3zydenue mopdosioruu U TMOACYET
XpOMOCOM Ha BPEMEHHOM IIperapare KOPEIIKoB KOPMOBBIX 0000B»

Ipakmuueckas paboma Ne 5. «CTpoeHre U PYHKINUN BETeTATHBHBIX H
T€HEPATUBHBIX OPTAaHOB Y PACTEHHI M )KUBOTHBIX).

Ilpakmuueckas paboma Ne 6. «CocTtaBjeHHE M aHAJIN3 POJOCIOBHBIX
YeNIOBEKay.

Tema 1.
Mukpo3BoJionus.
MakposBoJionus.

I'eHeTueckre OCHOBBI DSBOIIONUHU. OJEMEHTAapHBIA HBOJIIOLMOHHBIN
Marepuasl. DJIEMEHTapHas €AMHHUIA S3BOJIOLMH. OIJIEMEHTapHOE
3BOJIIOIIMOHHOE SIBJICHUE. 3AKOH T€HETHYECKOro paBHoBecus /x. Xapau,
B. BaiinGepra. J[BuKkyiiue CHIbl 3BOJIIOIIMH. MyTaIllMOHHBIN MTPOIECC
KOMOMHATUBHAsg H3MEHUYMBOCTb. [lomynsiuoHHBIE BOJHBI U Jpeid
reHoB. Murpauusa. Mzomsauus. EcrecTBeHHbII 0TOOp Kak (axTop
sBomonuu. [lpeamocelikn M MexaHu3M jelictBud. boppba  3a
cymectBoBaHue u e€ popmbl. Cepa 1 00bEKT ACHCTBUS €CTECTBEHHOIO
otOopa. PeanbHOCTh ecTecTBeHHOro otbopa B mnpupoxre. Dopmbl
ecrecTBeHHOro otbopa. TBopueckas poab. Ilpucrnoco6ieHHOCTb
OpraHu3MoB U €€ BO3HMKHOBeHHe. OTHOCUTEIbHAS 11e71eco00pa3HoCTh 12
npucmnocobienuii. Bua u ero kpurepun. Onpenenenne suaa. CTpykTypa
BuJa B pupose. CriocoObl BU1000pa30BaHMsL.

Ilpakmuueckas paboma Ne 7. «OnucaHue HNPHUCIOCOOIECHHOCTH
OpraHU3MOB M €€ OTHOCHUTEIILHOT'O XapaKTepay.
Ilpaxmuueckas paboma Ne 8. «VI3yueHne KpUTEpHEB BUIAY.

Tema 2.
Bo3HukHOBeHHE U
pa3BUTHE )KU3HU
Ha 3emuie.

I'unoTe3sl U TEOpUM BO3ZHUKHOBEHUS KU3HU Ha 3eMiie. OCHOBHBIE 3TAIIbI
Heopranudyeckol spostonuu. I[lnanerapHas sBomtorus. XUMHUUYECKas
SBOMIONMSA. AOHWOTEHHBIM CHHTE3 OpraHuyeckux BemiecTB. OIbIT
CMumnepa u ['Opu. OOpa3oBaHHe MOIUMEPOB U3 MOHOMEPOB.
KoanepBatnpie kammu u  Mukpochepsl. I[IpoTeHomapl. PuGo3uMBbL
dopmupoBaHrue MeMOpaH M BO3HUKHOBEHHE MpoOuoHTOB. Hauamo
opranu4eckou 3sosronuu. Ilossinenne nepseix kierok. IIpokapruorsl u
JYKapuoThl. ['MIOTE3bl BO3HUKHOBEHMS JyKapuOT. BO3HHKHOBEHUE
OCHOBHBIX LIAPCTB 3yKapuoT. POpMUPOBAHNE HEKIETOYHBIX OPraHU3MOB
U HX OBOMIOLIMOHHOE 3HadeHWe. (OCHOBHBIE JTalbl 3BOJIOLUU
pactutenbHoro Mmupa. OcCHOBHblE apoMop(o3bl M HIMOAJANTALMH.
XKwuznssb B Boze. Ilepsbie pacTenus — Bogopocau. Beixon Ha cymry. Ilepssie
CIIOPOBBIE pacTeHusl. OcBoeHue u 3aBOCBAHUE CyILIu
[IaIOPOTHUKOOOpa3HbIMU. Y CIIO)KHEHUE pa3MHOXeHUs. CemeHHble
pacteHus. OCHOBHBIE YEPTHI IBOIIOLUN PACTUTEIBHOIO MUpa. OCHOBHBIE
3Tambl HBOJIOLMM JKUBOTHOrO Mupa. OcCHOBHBIE apoMopdo3bl U
uanoagantanuu. [lepseie xxuBoTHBIE — npocTeimume. Crnenuanuzanus u
nosmMepuzaruss  opranemt.  Juddepennumanus kiaetok. I[lepsbie
MHOTOKJIETOYHBIE KUBOTHBIE. JIBycinoiinbie KUBOTHBIE -
KHMIIEYHONOJOCTHBIE. [lepBble TpEXCIIOMHBIE JKUBOTHBIE — IUIOCKUE
yepBU. BpIxon M 3aBO€BaHME XUBOTHBIMM CyIIH. YIeHUCTOHOTHE.
[TepBbie xopaoBbie kuBOTHBIE. JKu3Hb B Boxe. PriObl. BTopoil BbIXOZ
KUBOTHBIX Ha Cylly. 3€MHOBOJHBIE. 3aBOEBaHHE I03BOHOYHBIMU
KUBOTHBIMH cymd. [Ipecmbikarommecs. Iltunel, Miuexkonuraromue.
OCHOBHBIE 4Y€pThl 3BOJIOLUU KUBOTHOro mupa. Mcropus 3emmn u
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MeToasl €€ u3yueHus. VIckomaemble  OpraHUYeCKHE  OCTATKH.
I'eoxpononorust u e€ metoabl. I'eoxpoHonornueckas mkana. Pazputue
KU3HU Ha 3eMJie MO 3paM U IepuoaaM. XapakTepuCTHKa KiMMaTta U
reoJIornyecKux npoueccos. [losBiaenue, pacuBer u rudenb XapakKTepHbIX
opranu3MoB. COoBpeMEHHasi cucremMa OpraHudeckoro mupa. OCHOBHbIE
CHCTEMaTHYECKUE TPYIIIBI opraHu3MoB. OO0IIas XapaKTeprucTuKa 11apCcTB
u HaguapcTB. CoBpeMEeHHOE COCTOSIHUE U3YUESHHS BUOB.

Tema 3. YUesroBek -
ounocouMaAJIbLHAA
cucTeMa

AnTponosioruss — Hayka O u4eyoBeke. Pa3nensl, 3amauu, METOJBI.
CraHoBIIEHME  TNPEACTABIEHUH O  IPOUCXOXKIEHUU  UEJIOBEKa.
Penurnosnsie Bo33peHus. Hayunsle teopun. CxoncTtBa M OTIMYMSA
YyeloBeKa U JKMBOTHBIX. CHCTeMaTH4YecKoe TOJIOKEHUE YesIOBeKa.
CBueTenbCcTBa CXOJICTBA YEJIOBEKa C KMUBOTHBIMHU. J[BMXKYIIME CHIIBI
aHTpornoreHesa. HacnenctBeHHast ©3MEHYHBOCTh U €CTECTBEHHBIHN 0TOOP.
I'pynnoBoe cotpyanudectBo u oOuieHue. OpyauiiHas AeATeIbHOCTh U
NOCTOsIHHBIE KUKIa. COOTHOLIEHHE OMOJOTMYECKMX M COLIMAJIBbHBIX
¢dakropoB. OCHOBHBIE CTaauu aHTponoreHeza. Haxonku mckomaembIx
OCTAaTKOB, BpeMsl CyIIECTBOBaHMS, POCT, 00BEM Mo3ra, o0opa3 >KU3HHU,
OpyAus. DBOJIIOLUS COBPEMEHHOIO 4esoBeka. EcTecTBeHHBIH 0TOOp B
nonyAuuax. buonorumdeckas 3BONIOLMS HMHAMBHUIOB. MyTallMOHHBIN
nporecc U nonumoppusm. [lonynsnuoHHbIE BOJHBI M JApeii( TeHoB,
murpanus U <«3(dexT ocHoBaTeNns» B NOMYJLILIHUSIX COBPEMEHHOI'O
yenoBeka. Yenoseueckue pacel. [lomatue o pace. Bpems u mecro
BO3HUKHOBEHMsS pac. ['MIIOTE3bl MOJIMLEHTpPU3MA U MOHOLIEHTpHU3MA.
ITpyunHBl M MeXaHU3Mbl pacoreHe3a. EQUMHCTBO 4YenOBEUECKHUX pac.
Kputnka coruanbHOro JapBHUHHM3Ma M pacusma. [Ipucrnoco0aeHHOCTb
YelloBeKa K pa3HbIM YCJOBUSAM cpelbl. AJIANTUBHBIE THUIIBI JIIOJEH.
YenoBek Kak 4YacTb HPUPOJBI W 0O0mIecTBa. YPOBHU OpraHU3allld
yenoBeka. CTPYKTypbl YpOBHEH, INPOMUCXOJIAIIME TMPOLECChl M HX
B3alMOCBSI3b.

Ilpakmuueckas paboma Ne 9. «/3ydeHne 3KOJIOTHYECKUX amamnTaruit
YEIIOBEKA».

Ilpakmuueckas paboma Ne 10. «CpaBHeHHE aHATOMHUYECKUX
0COOEHHOCTEN PACTEHUH U3 Pa3HbIX MECT OO TaHUS)

Tema 4.
Opranusmsl u
cpeaa oOMTAHUA.

Cpensl obutanus opraHu3moB. Mx ocobenHoctu. Ilpucnocobienus
OpPraHU3MOB K KM3HHU B Pa3HBIX Cpelax OOUTaHUA. DKOJOTUYECKHUE
dakToppl M 3aKOHOMEPHOCTM MX JeHcTBUA. BsaumoneiictBue

9KOJIOTMYECKUX ¢bakTopOB. buonornueckuit ONTUMYM u
orpannumBaromuid  ¢aktop. IIpaBuno wmuHuMyma  FO.JIubOwuxa.
OKOJIOTUYECKUE CIEKTPBI OpraHU3MOB. OBpUOHOHBHBIE u
CTCHOOMOHTHBIE  opraHu3Mmbl.  Kiaccuukamus  3KOJIOTHYECKUX

¢akropoB. AOuortnueckue ¢akrtopsl. CBeT M ero JelcTBUEe Ha
OpPraHu3Mbl. OJKOJIOTMYECKHE TPYIIbl PACTEHUH U JKUBOTHBIX IIO
OTHOIIEHHIO K cBeTy. CurHanpHas poJsib cBeTa. DoTOnEepuoaAU3M.
Temneparypa u e€ nelictBue Ha opraHusmbl. [loilkunoTepMHbIE H
rOMOMOTEpPMHbIE  OpraHu3Mbl. TemiepaTypHble NPUCIOCOOIEHUS
OpraHu3MoB. BrnaxHocth u €€  JOelCTBHE HAa  OPraHU3MBI.
[TpucnocobieHns OpraHu3MOB K TOJJIepKaHUIO BOJHOro OanaHca.
l'a3oBbIii 1 WOHHBIN cocTaB cpenbl. [louBa u penbed. [lorogueie u
knmumaTtudeckue (aktopel. [IpucmocoOieHus OpraHu3MoB K JEHCTBUIO
abuotnueckux (aktopoB. buonornueckue putMsl. [Iprcnoco6ieHHOCT
OpPraHu3MOB K CE30HHBIM H3MEHEHUAM YCIOBUU cpenbl. JKu3HeHHBIE
¢dopmbr  opraHu3moB. OCOOEGHHOCTH CTpOEHHST W 00pas3a >KH3HHU.
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buotnyeckue dakToppl. Buasl OMOTHMYECKMX  B3aWMOJICHCTBUM.
3HayeHHMe OWMOTHYECKUX  B3aUMOJCHCTBUH ISl  CyIIECTBOBAHUS
OPraHU3MOB B cpejie OOUTaHUS U B COOOIIECTBAX.

Ilpakxmuueckass paboma Ne 11. «MeTtoasl HU3MEpPEHHS >IaPUUCCKUX
(haKkTOpOB Cpeabl OOUTAHUS

Ilpakmuueckas paboma Ne 12. «OnucaHue XU3HEHHBIX (opM Yy
pacTEHHH U )KHBOTHBIX).

Tema 5.
IKkoJ0rnyecKas
XapaKTepucTuKa
BHIA U
IIOIIy.]IﬂIII/II/I.

Okosnornyeckas HUIA BuAa. MHOromepHas MOJAENb 3KOJOTMYECKOU
Humy JIx.XatunHcoHa. PazMephl 3KOJIOrMYeckol HHUIIM U €€ CMEHa.
Okonoruueckass — Xxapaktepuctuka nomyisanuu.  [Tomymsmuss — kak
Ouonornueckass cucrtema. (OCHOBHBIE TOKa3aTeaM  IMOMYJIALUH.
DKonoruueckass CTpyKTypa mnomyiauuu. J[MHaMMKa HOMyJsIIMH U €€
perynauua. Tumbl nuHaMuku nomynsuud. KpuBble BBDKHUBaHUA.
Perynauus yucnennoctu nonyssuu. @akTopsl CMEPTHOCTH U EMKOCTh
CpeaBl.

Ilpakmuueckass paboma Ne 13. «V3ydeHHe 3KOJIOTHYECKOW HUIIHA Yy
Pa3HbIX BUAOB PACTCHUN U KUBOTHBIX).

Ipakmuueckas paboma Ne 14. «Poct nonyisiiuu My4HOI 0 Xpyuiaka npu
pa3HoOl €€ MJIIOTHOCTH U OTPaHUYEHHOCTH PECYPCOB CPEIbD».

Tema 6.
CoobOmecTBa u
KO0JIOTHYECKHE
CUCTEMBI.

CooOmiecTBa OpraHM3MOB: CTPYKTYpbl M CBsi3u. buoreomenos. Ero
CTPYKTYPBI, CBSI3U MEXKAY OpraHu3Mamu. DKocuctembl. CTPYKTYpHBIE
KOMITOHEHTHI SKOCHUCTeMBbl. KpyroBopoT BEIIECTB M IMOTOKH IHEPTHUU.
Tpoduueckue ypoBHu. Tpoduueckue nenu U cetd. OCHOBHBIC
MoKasarenu. DKojJorudeckue nupamuabl. CBOMCTBa OMOI'€OLIEHO30B U
nuHamuka — coobmiectB. [lukimueckue u3MeHeHus.  CyKIIECCHU.
IIpupoansle 3KOCHCTEMBI. JKOCHCTEMBI o03epa. CMEIIaHHOro JeBa.
CTpyKTypHBIE KOMITOHEHTHI U TpOo(pruecKasi CeThb MPUPOTHBIX IKOCUCTEM.
AHTpOIIOreHHBIE DKOCHUCTEMBI. ATpO3’KOCUCTEMBI. Otimmuus
arpo’KOCUCTEM OT OHMOreoleH030B. YpOoskocucTeMbl. X OCHOBHBIE
KoMrnoHeHThl. [opoackas ¢mopa u ¢dayna. buomornueckoe u
XO3SHCTBEHHOE  3HAYCHHE  arpo’KOCUCTEM U ypOOIKOCHUCTEM.
buopaznooOpa3ue — OCHOBa yCTOHYHMBOCTH COOOIIECTB.

Tema 7. YeaoBek
U OKPY KA mast
cpena.

YenoBeuectBOo B Omochepe 3emmu. buocdepHas poip denoBeka.
AnTtponoduocdepa. Ilepexon Omochepst u Hoochepy. BosaeiicTBue
yermoBeka Ha Ouocdepy. 3arpszHeHue BO3AyIIHON cpenbl. OxpaHa
BO3JlyXa. 3arpsi3HEHUE BOAHOW cpeabl. OXxpaHa BOJHBIX PECYPCOB.
Paspymienrie mouBsl W wu3MeHeHHE Kiumara. OXpaHa TOYBEHHBIX
pecypcoB U BO3ayxa. AHTPOIIOr€HHOE BO3/IEMCTBUE HA PACTUTENbHBIN U
KHUBOTHBIA Mup. OXpaHa pacCTUTEIBLHOr0 U )KMBOTHOr0 Mupa. [1pobiaembl
oxpanbl mpupoasl. Kpacueie kuuru. OOIIT. boranuueckue caabl U
300JI0TMYEeCKUEe mapku. PamyoHanbHOE NPUPOAONOJIB30BAHUE U
ycToiunBoe pa3BuTHe. Vcromenue npupoansix pecypcoB. Konuenuus
YCTOMYMBOIO  pa3BUTHA. «IToBectka g Ha XXI Bek».
CocyuiectBoBaHue 4YesjaoBeka u npuponabl. 3akoHbl b.KomMmonepa.
['mobamucruka. Mogenu ynpasisieMoro Mupa.

6. TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O IPEJIMETA

Ne HAUMECHOBAHUE PA3A€JT0B U TEM BCEro JIEKIUA CamocTosiTeJIbHAA

n/n

padora
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1 cemecT

1. Tema 1. Beenenue. buosorusa kak Hayka 0,5 4
0 JKH3HH.

2. Tema 2. XuMuueckass opraHu3amus 0,5 2
KJIETKH.

3. Tema 3. Ctpoenne U GyHKITUH KICTKH. 0,5 4

4. Tema 4. U3yuenue crpoeHust 0,5 2
PaCTUTEJILHON M JKMBOTHOM KJIETKU

S. Tema 5. PasmHoxeHMe U pa3BUTHE - 3
OpPraHu3MOB

17 2 15

6. Tema 1. MUKpOdIBOTIOITHSI. 0,5 2
Makpo3Boronus.

7. Tema 2. BO3HUKHOBEHHE U Pa3BUTHE 0,5 2
JKM3HHU Ha 3eMIIe.

8. Tema 3. YenoBek - OnoconraipHas 0,5 2
cucreMa

9. Tewma 4. Opranu3msl 1 cpefia OOUTaHUS. - 3

10. | Tema 5. Dkonoruveckast XapaKTepHUCTHKA - 4
BHJIa U TIOIYJISIUH.

11. Tema 6. CooO11iecTBa ¥ YKOJIOIrMYECKUE - 4
CHCTEMBI.

12. Tema 7. YenoBek U OKpy’KaroIas cpesa. 0,5 2

21 2 19

Hroro: 38 4 34

[Ipu peanuzaruu coaepskanusi 001I€00pa30BaATEIHLHOTO YU€OHOTO MIPEeIMETa

«buonorusi» B mpenenax ocoenusst OIIOIT CIIO Ha 6aze OCHOBHOTO OOIIIETO

o0OpasoBaHus ¢ ModydyeHueM cpeanero ooiiero oopazoanus (I1TIICC3):

Buj yuyeOHoii padoThl

O0BbeM 4acoB

O0beM 00pa30oBaTeJIbHOI IPOrPAMMBI 38
Oo6s13aTesibHAsI AayINTOPHAs yueOHasi HArpy3Ka (Bcero) 38
B TOM YHCJIE!

JIEKIIAHU 4

MPAKTUYCCKUEC 3aHATUSA

Y4eOHBIM IIIIaHOM
HE MPEYCMOTPEHO

nabopaTopHbIE 3aHITUS

Y4eOHBIM IIIIaHOM
HE MPEyCMOTPEHO

Camocmosmenvuas paboma obyuarowe2ocs

34

Koucynemayuu

VY4eOHBIM TLUIAaHOM
HE MPETYCMOTPEHO

Ilpomesrcymounan ammecmayus 6 popme 1udp¢epeHunaIbHOr0 3a4eTa
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7.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHHME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1. Onucanue mamepuanbHo-mexHUUecKoll 6azvl, HEOOX0OUMOUL 011

ocyuiecmeieHuA 06pa306ameﬂbuozo npouecca

. OCHAIIEHHOCTH CIENHATBHBIX
Ne | HaumeHoBaHHe CHelIMATBHBIX OMELIEHHH 1 N N
n/n MOMeLIeHUH 1JI51 CAMOCTOSITEILHOH PadoThl HOMEIMICH U H HOMe}“eHHH ATH
CaMOCTOSITEJIbHOM padoThI
YyeOHast ayquTOpus JJIs1 IPOBEICHUS 1. Hocka yueOHas
y4eOHBIX 3aHSATHI: 2. PabGouee MecTo mpemoiaBaTens
414056, 3. Kommuiekt yueOHol mebenu Ha 25
ActpaxaHckas 00JacTb, Yell.
1 r AcTpaxaHb, 4. Harnsgasle mocodus
p-H JleHuHCcKuid, 5. IlepeHOCHON MyJIbTUMEIUWHBIN
yi. Tatumesa, 1 18a, KOMILIEKT
4 stax, momemenue Ne 408 6. loctyn kK uH(pOpMaImoHHO-
KOMM YHUKaI[MOHHON
[Tomenenue st caMOCTOATENbHOM paboThl: | [loMemienue 1ist caMOCTOSATENBHOM
414056, paboTHI:
AcTpaxaHckasi 0071acTh, 1. Komnnekr yue6Hoi mebenu Ha 50
r Actpaxass, Yell.
p-H JIeHuHCKuUi, 2. KoMILIeKkT y4eOHO-HaATJISTHBIX
yn. Tartumesa, 1 18a, MOCOOuM
2 2 atax, nomeneHue Ne 7 3. KomnbroTepsl - 8 mrT.
4. CTanmoHapHbINA MyJIbTUMEIUUHBIN
KOMIIJIEKT
5. ocTyn kK nH(GOpMaMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTH
«HTEpHET

7.2. Pekomenoyemasn numepamypa

@) OCHOBHAA yueOHaA Tumepamypa:
1. Kammnosa E. I'., Msarkosa A. H., Pe3smmkoBa B. 3. Egunbni
rocyapcTBeHHbIM sk3ameH 2016 buonorus. YHuBEpcaabHbIE MaTepUabl IS
noarotoBku yuamuxcst / ®UIN — M.: Uarenekt-Lentp, 2011 —320 c.

2. Tpenaxép mo oOmieit Owomorumu s ydammxcs 10-11 kmaccoB u
MOCTYMAIOIIUX B BY3bl: TPEHUPOBOYHBIE 3amadyu / coct. M. B. Bricomnkas. —
Bonrorpan: Yuurens, 2006 — 148 c.

3. Kamuuosa I'. C., IlerpocoBa P. A., Hukumosa E. A. Ormimunuk EID.

buononrus / ®UIN- M.: Unrenexr-Llentp, 2010 — 256 c. 4. Mamkosa H.H.
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buonorus. Ilocobue nis moarotropku k EquHoMy rocygapcTBEHHOMY 3K3aMeHY. —
CII6.: «Cara»; ]I «HeBckuit mpocrexT», 2004 — 192 c.
4. CyxoBa T. C. Tectbl mo Ouoznoruu. 6-11 xi.: YueOHO-MeTOIUUYECKOE

nocodue / T. C. CyxoBa. — M. JIpoda, 1997 — 80 c.

0) OonoHumenvHan yueOHan 1umepamypa:

1. Jlepuep I'. Y. EI'D 2013 Buonorus: TeMaTu4eckue TPEHUPOBOYHBIE 3a1aHUSI
/ T'. W. Jlepuep. — M.: Dxemo, 2012 — 176 c.

2. Jlepuep I'. . O6mas 6uosorus. [loypounsie TecThl U 3amanus. 10-11
kiacc.- M.: AkBapuym, .: [Ipoda, 1997 — 160 c., ui.

3. Jlepuep I'. K. EI'D 2016 buonorus: TeMaTu4ecKre TPEHUPOBOUHBIC 3a/1aHUS

/ T'. 1. Jlepuep. — M.: Dkemo, 2012 — 176 c.

8) UHMeEPHEem-PecypcChl:
1. www.bio.1september.ru - razera «buonorusy», npunoxenue K «1 cCeHTIOPs»
2. WWWw.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTUN
3. www.eidos.ru - Diaoc, HeHTp AUCTAHIIHOHHOTO 00Pa30BaHHMSI
4. www.km.ru/education - yaeOHbIe MaTepHalibl M CI0BapH Ha caite « Kupuiut
u Medoauii»
2) I1eKMPOHHO-OUOTUOMEUHbLE CUCHIEMBbL:

1. DnexTponHo-0nbMoTeuHast cuctema «IPRbooks» (http://www.iprbookshop.ru)

2. O0pa3oBaTeIbHO-U3AaTeIbCKUH TISHTp «Akamemusd» (https://academia-library.ru)

8. OCOBEHHOCTH OPI'AHU3ALIMU OBYUYEHUA JJ1s1 UHBAJIN/1OB
N JInLl C Or'PAHUYEHHBIMUA BO3MOKHOCTAMMU 3/10POBbSA

Jlng oOyyarommxcs U3 4MciIa WHBAJIMIOB M JMI[ C OrpPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbSI Ha OCHOBAaHWM NUCHBMEHHOIO 3asIBJICHUS Y4YEOHBIN
npeamer «buosorus» peanusyercs ¢ ydeToM OCOOEHHOCTEH INCHUXO(PU3NYECKOrO
Pa3BUTHSI, WHIWBUIYAITbHBIX BO3MOXKHOCTEH W COCTOSIHUSI 370pOBbsl (manee —

WHIUBUAYaTbHBIX OCOOEHHOCTEN).
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9. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O

INPEAMETA
Pe3yiabTarbl 00yyeHust Kon IIpoBepsiemble | @OpPMBI M METObI KOHTPOJISA U OLIEHKH
(IMYHOCTHBIE, pe3y YMeHHs U pe3yJIbTaTOB 00y4eHus
npeAMeTHbIE, JbTa 3HAHUSA Texymmit IIpomexyrounas
MeTanpeaMeTHbIE) TOB KOHTPOJIb aTTecTanus
JIUYHOCHbLE
c(OpPMUPOBAHHOCTH JI8 3HATD: Ipaxmuuecka | dugghepenyuposannuiii
POCCHICKON  TIpa)XIaHCKOU TpaaULAA 5 paboma 3ayem
UJICHTUYHOCTH, U [IEHHOCTU Yemmuwuii onpoc
MAaTPHOTU3MA, YBOKEHHS K MHOTOHAIMOHAJb
CBOEMY Hapojy, 4yBCTBa HOTO
OTBETCTBEHHOCTH nepex POCCHIICKOTO
PomuHoii, ropaoctu 3a cBou rocyJapcraa,
Kpail, cBor0 PoauHy, cBoi BKJIIOYCHHBIE B
SI3BIK M KYJBTYpPY, IPOIILIOE 00IIeCTBEHHBIC
u HacTosIIee WHHIUATUBHI,
MHOTOHAIIMOHAJIBHOT O HaIpaBJICHHbIC Ha
Hapoza Poccun; UX COXpaHEeHUe
TOTOBHOCTh K aKTWBHOU | JI124 3HATH: Yemmuwui onpoc | Jlupgepenyuposanmiil
JeSITeIIbHOCTH HKOHOMHUYECKUE Tecmuposanue | 3auem
TEXHOJIOTHYECKON u OpPUEHTHPHI  Ha
COLIMAILHOMN OCYIIECTBIICHUS
HaIpaBJIeHHOCTH, OCO3HAHHOTO
CIIOCOOHOCTH BbIOOpa  cdepsl
VHUIMAPOBATH, npodeccuoHaNbH
IUIAaHUPOBATh " Ol JIeSITEeNbHOCTH
CaMOCTOSITEIILHO BBITIONHSITh C y4eTOM
TaKyIO IeSTEIbHOCTD; JIMYHBIX
KU3HEHHBIX
IJTAaHOB,
noTpedHOCTEH
CBOCH CCMBbH,
poccuiickoro
o0mrecTBa
TOTOBHOCTh W CIIOCOOHOCTH | JI26 3HATh: Yemuwui onpoc | [ugpepenyuposannviii
K 00pa30BaHUIO " Bcee stamnsl | Paboma ¢ | 3auem
caM000pa30BaHHIO Ha TOTOBHOCTH u | kKapmou
MPOTSHKEHUN BCEH JKH3HHU; CIOCOOHOCTH K
o0pa3oBaHHI0 U
camMo000pa3oBaHH
10
c(hopMHUPOBaHHOCTH JI127 3HATH: Ipaxmuuecka | Jugpgpepenyuposanmoiii
9KOJIOTHYECKON  KYJBTYPHI, OCHOBBI A paboma 3auem
MTOHNMaHHe BIMSTHUS OepexITMBOTO Tecmuposanue
COLIUAJIEHO-PKOHOMUYECKUX OTHOIICHUS K
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[IPOLIECCOB HA COCTOSIHUE
NPUPOJHON U COLUAIIBLHOU

[IPUPOJHOMY
HacJIeUIO

cpenpl, OCO3HaHHE CTpaHbl 1 MUPA
rJ100aNbHOr0 xapakTepa
SKOJIOTUYECKUX MPOoOIeM U
reorpaguyecKux
0COOEHHOCTEH nux
MPOSIBJICHUS,
paciumpeHue ombiTa | JI31 3HATH: Hpaxmuuecka | Jugpgpepenyuposanmwiii
JeSITeTbHOCTH TPOSIBJICHHSI 51 paboma 3ayem
3KOJIOTHYECKON 3KOJIOTHYECKON Yemmuwiti onpoc
HaNpaBJICHHOCTH; KYJbTYpBI
OepexHOTrO
OTHOLLIEHUS K
POIHOM 3eMIIE,
MIPUPOJHBIM
dorarcrBam
Poccun u mupa;
OCHOBBI
pa3yMHOro
MIPUPOJOTIOIH30B
aHus
OCO3HaHUE LIEHHOCTH | JI34 3HATH: Yemuwui onpoc | Huppepenyuposannuoiii
Hay4HOH JESITEeIbHOCTH, HaBBIKH Tecmuposanue | 3auem
TOTOBHOCTh  OCYILECTBIIATH MEXIJIMYHOCTHOT'O
MPOCKTHYIO " JIEJIOBOTO
HCCJIeI0BATEILCKYIO OO0IIICHMS,
JeSITeTHbHOCTD COLIMATLHOTO
WHAWBUAYAJIBHO U B TPYIIIE HMUJIKA;
TOTOBHOCTh K
00IIEHUIO u
B3aUMOJCHUCTBUIO
C JIIOZABMH CaMOro
pasHoro craryca,
3THUYECKOM,
PEAUTHO3HOM
IIPUHAJIEKHOCTH
MemanpeomemHyle:
CaMOCTOATEJIBHO MI VYMETD: Hpaxmuuecka | Jugpghepenyuposannuiii
(hopMynupoBaTh " CaMOCTOSITENIBHO | 52 paboma 3auem
AKTyaJIM3UpPOBATh tdhopmynupoBats u | Pegpepam
npo0JIeMbl, KOTOpbIe MOTYT aKTyaJlM3upOBaTh
OBITH PpelIeHbI c poOIIeMBI,
HCIOJIb30BaHUEM KOTOpbIE  MOTYT
reorpadyecKuX  3HAHUM, OBITH pEeIIeHBl C
paccMaTpuBarh ee UCIIOJIb30BaHUEM
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BCECTOPOHHE reorpadIecKux
3HAHWMH,
paccMaTpuBarh ee
BCECTOPOHHE
OMpENIETSATh uenu | M3 YMETD: Yemuwui onpoc | Huppepenyuposannuiii
JeSITeTbHOCTH, 3a7aBaTh onpeAenaTs ueim | Tecmuposanue | 3auem
rmapaMeTpsl U KPUTEPHH HX JIeSATENbHOCTH,
TIOCTHIKEHNS, 3a/1aBaTh
napameTpbl u
KpUTEPUU ux
JOCTHIKEHUS
CTaBUTh W QopmynupoBarb | M1 YMETD: Yemuwui onpoc | Huppepenyuposannuiii
COOCTBEHHBIE  33/Jaud B cnocoOHOCTh | | Tecmuposanue | 3auem
00pa3oBaTeNbHOM TOTOBHOCTH K
JESITENBHOCTH U KU3HEHHBIX CaMOCTOSITEIILBHOM
CUTYaIUsX; y MIOHCKY
METOJIOB
peleHus
MPAKTUIECKUX
3a/1ad,
MIPUMEHEHHUIO
Ppa3IHYHBIX
METOJIOB
MMO3HAHUS
BBISIBJISITH NpUYUHHO- | M2 VYMETD: Ipaxmuuecka | Jugpgpepenyuposanmoiii
CJIE/ICTBEHHBIE CBS3U W JIaBaTh OIEHKY 51 paboma 3auem
aKTyaJlM3upoBaTh  3ajady, HOBBIM Yemmuwuii onpoc
BBUIBUTATL THIIOTE3y €€ CATyanusm,
pelIeHus, HaXOJUTh OUCHHMBATE .
ApryMeHTHI s MIpHOOPETEHHBIH
OITIBIT
JI0Ka3aTeIbCTBa CBOUX
YTBEPKICHUH, 3aJ1aBaTh
mapamerpl M  KpUTEpHU
pelIeHus;
CII0cO0CTBOBAThH M44 YMETH: Yemmuwuii onpoc | Jlugpepenyuposannviii
(hopMHpOBaHHTIO u camMocTosITeNnsHO | Tecmuposanue | 3auem
MIPOSIBIIEHUIO HIMPOKOU COCTaBIISITh TIJIaH
APy IULHIH B Ppas3HbIX peleHus
obmacTsax 3HAHUH, PoOIe MBI c
IIOCTOSIHHO TTOBBIIIATH CBOM y4eTOM
00pa3oBaTeNbHbIN u AMEIOTINXCS
KYJIbTYPHBIH YPOBEHB; pecypcos,
COOCTBEHHBIX
BO3MOXKHOCTEH U
NPEaNOYTEHU N
BJIAJIETh HaBbIKaMu | M46 YMETD: Ipaxmuuecka | [upghepenyuposannuiii
[M03HABATENILHON pedIieKcun JnaBaTb  OLEHKY | s paboma 3auem
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KaK OCO3HaHHUSA HOBBIM Yemmuwii onpoc
COBEpIIAEMBIX JECUCTBUUA U CUTYyaLUsIM
MBICTIUTEIBHBIX TPOIECCOB,
ux pe3yabpTaToB "
OCHOBAHHIA;
c(hopMHUPOBaHHOCTH M51 VYMETH: Ipaxmuuecka | Jugpgpepenyuposanmoiii
BHYTPEHHEHl  MOTHBAaIWH, JaBaTh  OIEHKY | 5 paboma 3auem
BKJTIOUAIOIIEH CTpeMIIEHHE K HOBBIM Yemmuwiii onpoc
JNOCTIDKEHHI0O  [ed U CHUTYaIHsIM,
yCIiexy, ONTHUMH3M, BHOCHTH
WHUIIMATUBHOCTb, YMCHHE KOPPEKTHBBI B
JIECTBOBATh, HCXOAS U3 JeSITeTIbHOCTD,
CBOMX BO3MOKHOCTEH; OLICHHUBATh
COOTBETCTBHE
pe3yJIbTaToB
LeJsIM
npeomemmule:
c(hOpMHUPOBAHHOCTH 11 3HATH: Ipaxmuuecka | Jugpghepenyuposannolii
IIPE/ICTABIICHHI: O XHUMUYECKYIO 51 paboma 3a-uem
XUMHUHCCKOH COCTABJISIONIYIO | Ycmubiii onpoc
COCTaBJIAIOMCH . €CTECTBEHHOHAYY
€CTEeCTBEHHOHAYIHOH .
KapTHUHBI MUpa, POJIH HoH KapTHHEL
XMMHWH B ITO3HAHWH SIBJICHUN Mupa, poJb
MPHUPOIBLB (POpMUPOBAHUT XUMHU B
MBIIUICHHUS ¥ KYJIbTYPbI TIO3HAHUHU
JIMYHOCTH, €€ SBJICHMIA
(hyHKIMOHATIBHOU TPHPOBI
IPaMOTHOCTH,
HE00XO0IUMOH JUISl PEeLLICHHUS
MPaKTUYECKUX 33/1a4 U
9KOJIOT MY ECKH
000CHOBAHHOT'O OTHOIIICHUS
K CBOEMY 3II0POBBIO U
IIPUPOJHON Cpene;
BJIQJICHHE CHCTEMOI 12 3HATD: Ipaxmuvecka | Jughgpepenyuposannuiii
XMMHYCCKHX 3HAHHIL, XUMHUUYECKYIO 51 paboma 3auem
KOTOpas BKJIHOTacT: CHMBOJIHKY: Vemuwiti onpoc
OCHOBOTIONAratomme SHAKH Sawuma
MMOHATHS (XUMHYECKHH S —
SNIEMEHT, aToM, peghepama
3NIEKTPOHHAS 000JI0UKa JICMCHTOB,
aToma, s-, p-, d- opmyel
3JIEKTPOHHBIE OpOUTAIIH XHMHTCCKUX
aTOMOB, HOH, MOJIEKYJIA, BCIICCTB Hu
BaJICHTHOCTb, YpaBHEHUS
ANEKTPOOTPHUIIATEILHOCTD, XUMHYECKUX
CTCIICHb OKHUCJICHH, peaKuHﬁ.

XHUMHUYECKasl CBSI3b, MOJTb,
MOJISIpHAs Macca,
MOJISIPHBIN 00BEM,
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YTJIEPOJHBII CKETIET,
(yHKIMOHAIbHAS TPYTINA,
panukai, u30Mepus,
H30Mepbl, TOMOJIOTHYECKUN
psia, TOMOJIOTH,
YIJI€BOAOPOIbI, KUCIOPO/I-
U a30TCoepKallue
COeIMHEHH S, OMOIOTHUECKH
AKTUBHBIE BEIIECTBA
(yrIieBoabl, JKUPHI, OSIKH),
MOHOMED, TIOJUMED,
CTPYKTYPHOE 3BE€HO,
BBICOKOMOJIEKYJISIPHBIE
COCIUHEHMS,
KpHUCTaJUTMYEeCKasl PeIeTKa,
THUIIBl XUMUYECKUX peaKLuil
(oKucIUTENBHO-
BOCCTaHOBUTEIIbHbIE, IK30-U
3HI0TEPMUYECKUE, PEaKLIUU
HWOHHOTO 00OMEHa), pPacTBop,
JIEKTPOJIUTBI,
HERJIEKTPOJIUTHI,
IEKTPOIUTHYECKAST
JUCCOLMAINS, OKACIUTEb,
BOCCTaHOBUTEIIb, CKOPOCTh
XHUMHYECKOH peaKiny,
XUMHYECKOEe paBHOBECHE),
TEOpPUH U 3aKOHBI (TEOPHsI
XUMHYECKOTO CTPOCHUS
OpPraHNYeCcKUX BELECTB
A.M. byrnepoga, Teopust
3IEKTPOTUTUIECKON
JIUCCOIIMAIINH,
nepuoandeckui 3akon 1.1
MenneneeBa, 3aK0H
COXpaHEeHHUS MacChl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKUH S3BIK
XUMUH, (PaKTOJIOrMUECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOIy4YCHUH U
0e30macHoOM
HCIOJIb30BaHUU
BaXKHEUIIINX
HEOpPraHUYECKUX U
OpPraHMYEeCKUX BEIECTB B
OBITY U IPAaKTUIECKON
JeSITETIbHOCTH YEJI0BEKa,

c(hOpPMHUPOBAHHOCTH 113 3HATB: Yemmuwui onpoc | Jluppgepenyuposannwiil
YMEHUH BBISBJISTH Baxuetimme Tecmupoeanue | 3auem

XapaKTepHbIe TPU3HAKA 1 TOHSTAS XUMUK: | 11y quemuyuecka

B3AMMOCBSI3b H3YHEHHBIX XUMHYECKHI 4 paboma

MOHSTHH, TPUMEHSTh JNIEMEHT, aToM,

COOTBETCTBYIOIINE OHSTHUS MOJICKYJIa,

IIPU OMHCAHUH CTPOCHUS U OTHOCHTEIIbHBIC

CBOWCTB HEOPTraHUYECKUX U aTOMHas U

OpraHWYeCKHX BEIICCTB MOJICKYJISIpHASI
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WX TPEeBPALIEHUI; BBISBIATH
B3aHMOCBS3b XUMHUECKHX
3HAHWH ¢ TOHATHSAMHA U
MPECTaBICHUSIMU IPYTUX
€CTeCTBEHHOHAYIHBIX
MIPEMETOB;

Macchl, MOH,
XUMHUYECKast
CBSI3b, BEIIIECTBO,
KJIacCcU(UKaIUs
BEIIECTB, MOJIb,
MOJIIpHAs Macca,
MOJISIPHBII
00BeM,
XUMHYECKast
peakmus,

KJ1aCCH (UK
peaknuii,
AIEKTPOIUT U
HEJIEKTPOJIHNT,
AIEKTPOIIMTUIECK
as

JUCCOLMALNS,
OKHUCIIUTENb U
BOCCTaHOBUTEIIb,
OKHCJIEHUE U
BOCCTAHOBJICHHE.
YMETHh:
BBIABISITH
XapaKTepHbIe
MIPU3HAKA U
B3aUMOCBSI3b
M3YYEHHBIX
TOHSTHH,
MIPUMECHSTH
COOTBETCTBYIOIIHN
€ TIOHATHS TIPU
OIMCaHUHN
CTPOCHUS U
CBOICTB
HEOPTaHUYECKUX
U OPraHuYeCKHUX
BEIIECTB U UX
[IpEBpaLICHHI;
BBISBIISITH
B3aHMOCBS3b
XUMHYECKUAX
3HAHUH C
TIOHSTHSIMU U
MIPEACTABIICHASIM
U IpyTUX
€CTECTBEHHOHAYY
HBIX IPEIMETOB;

c(hopMUPOBaHHOCTH
YMEHHUI UCIOJIb30BaTh
HaUMEHOBAHUST XUMHYECKHX
COEIMHECHUI
MEXIYHApOIHOTO COI03a
TEOPETUYECKOU U
MIPUKIATHON XUMUH U
TpPHUBHAIbHBIC HA3BaHUS
Ba)KHEHIIMX BEILIECTB
(9THJICH, AllCTHIICH,

14

3HATD:
OcHOBHBIE
3aKOHBI XUMUHU:
COXpaHEHUA
MAaccCHhI BEIIECTB U
SHEPTHH,
IOCTOSIHCTBA
COCTaBa,
MEePUONNYECKUN
3aKOH; 3aKOH

Ipaxmuuecka
5 paboma
Yemuwvui onpoc
Paboma c
Kapmotu

Jlughhepenyuposannwiii
3a-uem
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TIMIEpUH, (GEHOIL,
(dbopManbaeru, ykcycHas
KHCJIOTA, TIHIHH, YTapHbIiI
ras, yrJIeKUCIIbIi ras,
aMMUaK, TalieHas u3BecTb,
HeTalleHas n3BecTb,
IIUTHEBAsI CO/IA U IPYTHX),
COCTABJIATH (POPMYIIBI
HEOPraHUYEeCKUX
OpraHNYeCKHX BEIIECTB,
ypaBHEHHS XUMUYECKHX
peakuuii, OOBSICHATH X
CMBICIT; TOJTBEPKIATh
XapaKTepHbIC XUMHYECKUEC
CBOICTBA BELIECTB
COOTBETCTBYIOIIMMHU

ABorajipo, 3aKoH
T'ecca,
XUMHUYECKOT0
CTPOCHHS
bytneposa
YMETh:
CocTaBJATh:
(hopmybl
HEOPraHUYECCKUX
COEJTMHEHUI
U3YYCHHBIX
KJIACCOB; CXEMBI
CTPOCHWUS aTOMOB
nepBbIx 20
snemenTos 11C ]I,
H. Menpeneena;

AKCIIEPUMEHTAMU H ypaBHEHUS
3aMUCsIMU ypaBHEHUH XUMHYECKUX
XUMHUYECKUX PEAKLIU; peaxuii.
c(hOpMHUPOBAHHOCTH 115 3HATH: Ipaxmuuecka | Jugpghepenyuposannolii
yMCHI/Iﬁ YCTaHaBJIMNBATb OCHOBHEIE ﬂpa60ma 3ayem
MIPUHAIEKHOCTD KJIACCHI Yemnwiii onpoc
M3YYCHHBIX HEOpPraHUYECKUX
HEOPTraHUYECKUX U 1 OpraHUYeCKUX
OpPTaHUYECKUX BEIIECTB K COEIMHEHNH U NX
OTIpEIENIEHHBIM KJIaccaM U XUMHYECKUC
CpyIIaM COEIUHECHUM, CBOICTBA.
XapaKTepHU30BaTh UX COCTaB VYMETD:
1 BOXKHEUIINE CBOWCTBA; MPUHAIJIE)KHOCTh
OTIPECIIATH BUJIBI BEILIECTB K
XUMHYECKUX CBS3ei OTIpEICIICHHOMY
(kKoBaJICHTHAs, MOHHAS, KJ1accy
MeTaIndecKas, COCIMHCHHI,
BOJIOPOHAS ), THITHI THITBI
KPUCTAIMYCSCKUX PEIICTOK XUMHYECKUX
BEILIECTB; peaxkuuid,
KJIacCU(UIMPOBATH BaJICHTHOCTh U
XUMHYECKUE PEaKIny; CTETICHb
OKHUCJIEHUA
JJIeMEeHTa B
COCIMHEHUSX,
THIT XUMUYECKOMN
CBSI3U B
COEIMHEHHSX,
BO3MOXHOCTh
MIPOTEKaHUS
peaKuuii HOHHOTO
oOMeHa.
BJIaJICHUE OCHOBHBIMU 116 3HATH: Yemuwui onpoc | Huppepenyuposannuoiii
METOJamMH1 HayqHOT' O OcHoBHBIE Tecmuposanue | 3auem
TOSHAHM BEIIECTB N METOIBI Hay4HOoro | Paboma c
XUMHYCCKUX SBJICHUI F—— xapmoi
(Habro/IcHUE, U3MEPEHHE,
SKCIICPUMEHT, BeIICCTR =
MOJIEJMPOBAHKE); XUMHYCCKHUX
SIBJICHUI
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(mabmroneHue,
H3MEpeHue,
9KCTIICPUMEHT,
MOJICIIMPOBAHHE );
YMEThH:
OIPEIETIATh
CBSI3b MEXIY
COCTaBOM,
CTPOEHUEM u

CBOMCTBAMU
BEIIECTB;
c(hopMHPOBAaHHOCTH YMeHUH | [17 3HAT: Hpaxmuuecka | Hugpghepenyuposannuiii
IIPOBOJUTH  pacyeTsl IO opmyusl 51 paboma 3a-uem
XHMHUYECKUM (opMysaM | XUMIICCKIX Yemuwui onpoc
BEILECTB U
YPaBHEHUSAM  XUMHUYECKUX = Paboma c
. ypaBHEHUS .
peaxkyii ¢ UCTIOJIb30BaHUEM S — Kapmoti
¢buznueckux BEJIMYMH, peaxti.
XapaKkTEePpHU3YIOLINX VYMETH:
BEIIIECTBA c CocTtaBiirh
KOJIMYECTBEHHOW CTOPOHBI: opmysr
MacChi, o6BeMa HEOpraHu4ECKuX
COEJIMHEHHUH
(HOpMasbHBIC YCTIOBUA)
M3YyYEHHBIX
ra3oB KOJIN4eCcTBa .
> KJIACCOB; CXEMBbI
CHUCTEMHBIE  XHUMHYECKHE nepBbIx 20
3HaHHS  JUIA  TPUHATUS anemenTos 11C JI.
pelieHnii B KOHKPETHBIX W. Menneneesa;
KU3HEHHBIX CUTYaLHsIX, YPaBHCHUA
XUMHAYECKUX
CBSI3aHHBIX C BEIIECTBAMH U .
peaxmi.
UX NIPUMEHEHUEM;
c(hOpMHPOBAHHOCTD 118 YMEThD: Hpaxmuuecka | Hugpghepenyuposannuiii
yMeHI/Iﬁ IJIAaHUPOBATh U OHpe)IeHSITB: ] pa60ma zauem

BBIIOJHATH XUMHUECKUIT
IKCTIEPUMEHT
(npeBpareHus
OpraHNYeCKHX BEIIECTB IIPH
HarpeBaHuH, IOITyYeHUE
STHJICHA U U3YYECHHUE €Tr0
CBOMCTB, KaUeCTBCHHbBIC
pEaKIUK Ha aJIbJICTU/IBI,
KpaxmaJ, YKCYCHYIO
KHCJIOTY; ACHATYPaLHs
0EJKOB MPH HArpeBaHHU,
IBETHBIC PEaKIInH OCIIKOB,;
MPOBO/IUTH PEAKIIUU
HOHHOI'0 OOMeHa,
OIPECIISITH CPEY BOIHBIX
pacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynbhar-,
KapOOHAT- U XJIOpU/-
aHMOHBI, HA KATHOH
AMMOHU,; pCIIaTh

COCTaB BEIIECTB
o ux opmymam,
MIPHHA/IJIE)KHOCTh
BEIIECTB K
OIIpEeJICIICHHOMY
KJIacCy
COCIMHCHMH,
THITBI
XUMUYCCKHUX
peaxuuii,
BaJICHTHOCTH H
CTEIeHb
OKHUCIICHUS
JJIEMEHTA B
COCIMHEHHMSIX,
THII XUMHYECKOMN
CBSI3U B
COCIMHEHHUSIX,
BO3MOXKHOCTH
MPOTEKAHUS

Yemuwrii onpoc
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IKCTIEPUMEHTAJIbHBIC
3aJ1a4 110 TeMaM
«Merame» u
«Hemeramieny) B
COOTBETCTBUU C TIPaBUIIAMH
TEXHUKU 0€30MaCHOCTH TIPH
o0pallleH1H ¢ BEIeCTBAMHU
1 1a00paTOPHBIM
000pyTIOBaHUEM;
MIPEACTABIIATE PE3yIIbTATHI
XUMHYECKOTO
JKCIIepUMeHTa B (hopme
3aMHACH ypaBHEHHUI
COOTBETCTBYIOIINX PEAKLMN
1 (GOPMYIHPOBATH BBIBOJIBI
Ha OCHOBE 3THUX

peaKuuii HFOHHOT O
obMeHa.

pe3yJbTaTOoB;
chopmMupoBaHHOCTh YyMeHus | 179 VYMETD: Yemmuwuii onpoc | Jlugpepenyuposannviii
aHaJN3UPOBATH aHaJN3UPOBATH Tecmupoeanue | 3auem
XHUMHYECKYI0 HHPOPMAIHIO, XHUMHYECKYIO Paboma c
MONy4aeMyl0 M3  pasHBIX nHpOpMAaIHIO, Kapmotl

HCTOYHUKOB (cpencts MoNydaeMmyro U3

MacCcOBOU UH(POPMAITHIH, pasHBIX

cets MHTEpHET U OpyTHE); HCTOYHHKOB

chopMupoBaHHOCTH YMeHul | 110 YMETH: Hpaxmuuecka | Jugpghepenyuposannuiii
co0roaTh paBUjia co0roaaTh 5 paboma 3auem
SKOJIOTUYECKU npaBuia Yemuwuii onpoc
1eJ1eco00Pa3HOro 9KOJIOT MY ECKH

MOBEJICHUST B OBITY W 1eecoo0pa3Horo

TPYJIOBOH JESTEIBHOCTH B TIOBE/ICHUS B

[ENSAX COXPaHEHUS CBOETrO OBITY U TpPYIIOBOM

3I0POBbSI M OKpY)Karomen JEeSTeNbHOCTH B

MIPUPOAHON Cpenpl; HEeJIsIX

YUUTHIBATh OIMaCHOCTh COXpaHEeHHUs

BO3ZCUCTBUS HAa  JKUBBIC CBOETO 370POBBS

OpraHu3MBbl OIPEIEICHHBIX U OKpY)Karomen

BEIIECTB, IOHMMAasi CMBICI HIPUPOTHOM

MoKa3aress MpeAeTbHON cpenpl

JIOIyCTUMOM

KOHIICHTPALUH;

JUTSt o0yJaroIuxcs c| 111 3Hamb: OCHOBHBIE

OrpaHUYEeHHBIMU JIOCTYITHBIE

BO3MOXKHOCTSIMH  3710POBBSI: METO/IbI TO3HAHHS

c(OPMUPOBAHHOCTH YMEHUS BEIIIECTB "

NpUMEHSTh  3HaHUsA 00 XUMHAYECKHUX

OCHOBHBIX JOCTYIHBIX SIBIICHHI;

METO/IaX TO3HAHUS BEIIECTB

M XUMHYCCKUX SIBJICHUM;

JUTSL CIIENBIX U 1112 Ymems:

C1abOBH ISIINX HCIIOJIb30BaTh

00yJarOITUXCSL:
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c(hOpMHUPOBAHHOCTH YMEHHUS
UCIIONTb30BaTh PEIbeHO
TOYCUHYIO CHCTEMY
o6o3nauenuii JI. bpaiiis
JUTSL 3aITACH XUMHUYECKUX

dhopmyL

penbedHO
TOUYCUHYIO
CUCTEMY
obo3Hauenuii JI.
bpaitisa JUIS
3aIMCH
XUMHYECKAX

hopmyiL
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