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1.MACHOPT PABOYEN ITPOI' PAMMBI TUCIHHUILIAHBI

1.1. ObnacTp npuMeHEeHHusI IPOrPaMMbI:

PabGouas  nporpamMma  yueOHOH  OUCHMIUIMHBI  «ECTECTBO3HAHUEY
npeaHa3HaueHa JUisl M3YYCHUsS XUMHUUA W OMOJIOTMM B OPraHMU3alusX CPEIHEro
npo(hecCHOHANBHOr0  00pa30BaHUsl TEXHUYECKOrO NPOQUIs, PEaTu3yrOLIMX
o0pa3oBaTeabHY0 MPOrpaMMmy CpeaHero oomiero oOpa3oBaHUs B Opeaeiax
ocoenust OIIOIT CITO na 6a3e 0CHOBHOTO 001Ero 00pa3oBaHusl, MPH MOATOTOBKE
CMELMAIUCTOB CPETHETO 3BEHA.

Pabouas nporpamma y4eOHON MUCHMILIMHBI MOKET ObITh MCIOJIb30BaHA
APYyruMu 00pa3oBaTebHBIMU OPTaHU3ALMAME, PEATU3YIOLMIMMU 00Pa30BaATEIbHYIO
MPOrpaMMmy CPeIHEro o0Ero 00pa3oBaHus

1.2. Mecro aMCUUIVIMHBI B CTPYKType TMpPOrpaMMbl MOATOTOBKH
CHeHAJTHCTOB CPeIHero 3BeHa:

JucuumninHa «ECTECTBO3HAHUEY» OTHOCUTCS K 001IE00pa3oBaTeIbHOMY
yueOHOMY LMKy MPOTrPaMMbl MOATOTOBKH CHEIIUATUCTOB CPEAHETO 3BEHA.

1.3. lean W 3amayM AUCHUILIMHBI — TpeOGOBaHHUHA K pe3yJbTaTam
OCBOEHUS THCIHUIIJINHBI:

OcBoeHue coaepxaHus y4eOHOW  TMCUUILIAHBI

«EcTecTBO3HAHMEY 00€CTIEUMBACT AOCTHMKCHHE CTYACHTAMHU CJEAYIOLIMX
PE3yNbTaTOB:

JUYHOCHIHBIX:

c(hOPMUPOBAHHOCTH COOCTBEHHOM MO3UIMU MO OTHOIICHUIO K XUMHUYECKON
uH(pOpMaLUK, TOJTYyYaeMO 13 Pa3HBIX HCTOUHUKOB,

C()OPMUPOBAHHOCTH ~ COOCTBEHHOW  MO3MIMH MO  OTHOLIEHWUKD K
OMONOrMueckol MHQpOpPMALMK, MOJYy4aeMOl W3 Pa3HbIX HWCTOYHUKOB K
rII00ATTBHBIM SKOJIOTHYECKUM TPOOJIEMaM U My TSAM MX PEIIECHUS,

YYBCTBO FOPJOCTH M YBAKEHHUS K HCTOPUM U JTOCTHXKEHUSIM OTECYECTBEHHOMN
XUMHYECKOH HAyKW, XMMHYECKH TPAMOTHOE MOBEACHHE B MPOPECCHOHATBHOMN
JEATEIbHOCTH W B OBITY OpH OOpalIEHUM C XUMHYECCKMMH BEIIECTBAMH,
MaTepraTaM | TPOLECCAMU;

TOTOBHOCTb K MPOAOKEHHAIO 00pa30BaHus M MOBBIIICHUS KBaTU(UKALUN B
n30paHHON NPO(PECCHOHATBHON ACATENPHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMHYECKAX KOMIIETCHIUIA B 3TOM,

YMEHHE MCMOJIb30BaTh AOCTHKCHUSI COBPEMEHHOW XMMUYECKOH HAyKH H
XUMHYECKAX TEXHOJIOTUHA JUIsl TIOBBIMIEHUS COOCTBEHHOTO HMHTEJUICKTYAIBHOIO
pa3BUTHS B BEIOPAHHOH MPOQECCHOHATBHON ACITENBHOCTH,

Cc()OPMUPOBAHHOCTH YYBCTBA TOPAOCTH M YBWKCHHUSI K HCTOPUHA W
JOCTUKCHHMSIM ~ OTCYECTBEHHOH  OMOJIOTMYECKOW HAYKW, TMPEACTABICHUS O
LEJIOCTHON ECTECTBEHHOHAYYHOM KapTUHE MUDA,

NOHMMAHHAE B3aWMOCBSI3H M B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK, HX
BIMSHUST HAa OKPYXXAIOWIYK0 CpPedy, DSKOHOMHYECKYI0, TEXHOJIOIHUYECKYIO,
COLMATBHYIO U 3THYECKYIO C(HEPBI ACATEILHOCTH YEITOBEKA,

CHOCOOHOCTh MCHOJIb30BATh 3HAHMS O COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHUHE MHpa B 00pa30BaTEIbHON U NPOQECCUOHANBHON ACSITETbHOCTH,



BO3MO>KHOCTH WH(OPMAMOHHON cpeabl Ui 00ECneUeHUs MPOAYKTUBHOTO
camo00pa3oBaHusl;

BIIQJICHUE KYJIBTYPOH MBILIUICHUS, CIIOCOOHOCTh K OOOOIIEHUIO, aHAIIU3Y,
BOCIPUATUIO WHPOpPMALMA B OONACTH €CTECTBEHHBIX HAYK, MOCTAHOBKE LEIH U
BBIOODY MyTEH €€ NOCTUKEHUS B TPOPECCUOHATIBHOM cdepe;

CHOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JEATEIIBHOCTH COBPEMEHHBIMU
NPUHLHANIAMHA TOJIEPAHTHOCTH, AMATIOTA U COTPYAHHYECTBA,

TOTOBHOCTb K B3aUMOJECHCTBUIO C KOJUIETaMU, pad0TE B KOJJIEKTUBE,

TFOTOBHOCTb MCMOJB30BaTh OCHOBHBIE METOBI 3AIUTHl OT BO3MOKHBIX
NOCTIEACTBHM aBapuii, kKaracTpod, CTUXUHHBIX OCICTBUH;

oOnanmanue HaBblkamMu Oe30omacHOH paboOTBl BO BpeMsi  MPOCKTHO-
UCCIICIOBATENLCKON M 3KCHEPUMEHTANBHON NEATENBHOCTH, MPU WCIOJb30BAHUU
1a00paTopHOTO 000PYIOBAHUS,

CHOCOOHOCTh ~ MCIIOJIB30BATh NPHOOPETEHHBIC 3HAHUS M YMEHHUS B
NPAKTUYECKON JEATEILHOCTA W TOBCEAHEBHOW >KWM3HM JUISL COOJIFOACHUS MeEp
npo(UIAKTUKK OTPABICHUI, BUPYCHBIX W JPYyTUX 3a00JICBaHUN, CTPECCOB,
BPEIHBIX MPUBBIYEK (KYPEHUS, ATKOTOIM3Ma, HAPKOMAHWUH ),

paBWI NOBEACHUS B TPUPOJHOM Cpeage;

TOTOBHOCTh K OKa3aHWIO MEPBOM MOMOIIM NPH TpaBMax, MPOCTYIHBIX U
Apyrux 3a00eBaHUAX, OTPABICHUSX MUILIEBBIMU MPOJAYKTaMU.

MeTanpeIMeTHbIX:

UCMOJIb30BAHUE PA3JIMYHBIX BHJOB TO3HABATEIILHOW JEATEIBHOCTH U
OCHOBHBIX MHTEIUICKTYAJIbHBIX ONEpanuii (MOCTAHOBKU 3a1a4M, (POPMYIHPOBAHKS
TUMNOTE3, aHaju3a W CHHTE3a, CPaBHEHUs, OOOOIICHUS, CHCTEeMaTHU3al1H,
BBISIBIEHUST ~ MPUUMHHO-CJIECTBEHHBIX CBA3CH, TIOMCKA  aHaJOroB,
(opMyMPOBaHUsT BBIBOJOB) AJIi PEUICHHs MOCTABJICHHOM 3aqaud, MPUMEHEHHE
OCHOBHBIX METOJOB MO3HaHUS (HAOMIOJCHUS, HAYYHOIO JKCHEPUMEHTA) IS
U3YUYCHUS Pa3MYHBIX CTOPOH XHMHYECKMX OOBEKTOB W  MPOLECCOB, C
KOTOPBIMA ~ BO3HUKACT HEOOXOAMMOCTb CTAJIKMBAThCS B MPOPECCHOHATBHOMN
cepe;

UCMOJIb30BAHUE PA3TMYHBIX KCTOYHUKOB JUIS TMOJYUYECHUS XUMHUYECKON
WH(OPMALMK, YMEHUE OLICHUTHh €€ NOCTOBEPHOCTH IJII JOCTHIXKEHMS XOPOLIMX
PE3YJIbTATOB B MPO)ECCUOHANBHOM cepe;

OCO3HAHWE COLUMAIBHONH 3HAYMMOCTH CBOEH MPOQECCUH/CIEHHATBHOCTH,
o0nasaHue MOTUBALMEN K OCYIIECTBIECHUIO NTPO(ECCUOHATIBHON AEATENIBHOCTH,

NOBBILICHUE WHTEIUIEKTYaIbHOTO YPOBHS B  MPOLECCEe W3YYCHUS
OMOJIOTHUUECKUX SIBJICHMIA;

BBIIAFOIIMXCS JTOCTH)KEHUHA OMOJIOTHH, BOIIEAINUX B OOIICYEIIOBEUYECKYIO
KYJbTYPY, CIIO)KHBIX M MPOTUBOPEUMBBLIX MYTEH Pa3BUTHUS COBPEMEHHBIX
HAYYHBIX B3MVISAJI0OB, UACH, TEOpWH, KOHUENUMH, runore3 (0 CYIIHOCTH U
NPOUCXOKICHUN KU3HH, YEIOBEKA) B X0J€ PA0OTHI C Pa3IMYHBIMU UCTOUYHUKAMHU
uH(pOpMaLH;

CHOCOOHOCTh OPraHU30BBIBATH COTPYJHUYECTBO €IMHOMBIIUICHHUKOB, B
TOM  4YHCJI€  C  HWCHOJB30BAHMEM  COBPEMEHHBIX  HMH(POPMALMOHHO-



KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;

COCOOHOCTh MOHWUMATh MPUHIUNBI YCTOWYMBOCTH W MPOAYKTUBHOCTH
JKUBOU MPUPOBI, MyTH €€ U3MEHECHMS MOJ BIUSHAEM aHTPOMOTEHHBIX (PAKTOPOB,
CHOCOOHOCTh K CHUCTEMHOMY aHAJIM3y TJI00AJbHBIX HKOJIOTMYECKUX MPOoOJeEM,
BOIIPOCOB COCTOSIHUS OKPY)KAKOLIEH Cpelbl W PalMOHAIBHOIO WCIOJIB30BaHUs
MPUPOIHBIX PECYPCOB;

yMEHHE OOOCHOBBIBATH MECTO M POJib OWOJIOTMYECKMX 3HAHWUN B
MPAKTUYECKOM NEATEIIBHOCTH JIFOAEH, PA3BUTHN COBPEMEHHBIX TEXHOJIOTHIA,

OMPEACTATh >KUBBICE OOBEKTHI B MPUPOAC, MPOBOAUTH HAOMIOACHHS 34
DKOCUCTEMaMHM € UEIbKD UX OINKUCAHUS W  BBIABICHUS €CTCCTBEHHBIX U
AHTPOIOrCHHBIX U3MECHEHUM;

HAXOJIUTh U aHATIM3UPOBATh UH(OPMALIMIO O KUBBIX O0OBEKTAX;

CHOCOOHOCTh MPUMEHSATh OUOJOTUYECKUE W HIKOJOTUUYECKUE 3HAHWS IS
aHaJIM3a MPUKIAIHBIX TPOOJIEM X03iCTBEHHOM NEATEIBHOCTH,

CIIOCOOHOCTh K CaMOCTOSITEIIbHOMY [POBEIEHHAIO WCCIIEAOBAHNA,
[TOCTAHOBKE €CTECTBEHHO-HAYYHOIO DKCIIEPUMEHTA, UCIIOJIb30BAHUIO
UH()OPMAIMOHHBIX TEXHOJIOTHHA JJii PEUICHUST HAYYHBIX U MPO(EeCCHOHATBHBIX
3a1ad4,

CHOCOOHOCTh K OLICHKE 3TUYECKUX ACMEKTOB HEKOTOPBIX MCCIICIOBAHHMA B
obnact OMOTEXHONIOTHH (KIIOHHPOBAHKE, UCKYCCTBEHHOE OIJIOIOTBOPEHUE).

npeaAMEeTHbIX.

c(hOPMUPOBAHHOCTL TMPEACTABICHUA O MECTE€ XUMHUU B COBPEMEHHOM
HAay4YHOU KapTHUHE MUPA,

MOHUMAHUE POJIM XUMUHU B (DOPMUPOBAHUM KPYro3opa v (PyHKIIHOHATBHOM
FPAMOTHOCTH Y€TIOBEKA JJIsl PELICHHUS IPAKTUYECKUX 3a1aY;

BJIAJICHUE OCHOBOMOJIATAKOIMIUMU XUMHUYECKUMHUA TOHATUIMU, TEOPUIMHU,
3aKOHAMH U 3aKOHOMEPHOCTIMMU,

YBEPEHHOE MMOJIB30BAHNE XUMUYECKON TEPMUHOIOTUEN 1 CUMBOJIMKOIA,

BJIAJICHUE OCHOBHBIMM METOJAMU HAYYHOIO MO3HAHUS, UCIIOJB3YEMBIMUA B
XUMHH: HAOJIIOJCHUEM, OTTUCAHUEM, I3MEPEHUEM, SKCTIEPUMEHTOM,

yMeHuEe 00padaThiBaTh, OOBICHATH PE3YJIbTaThl MPOBEACHHBIX OMBITOB U
JIENaTh BBIBOJIbI, TOTOBHOCTh M CIOCOOHOCTh MPUMEHITh METOJbI MO3HAHUS MPH
PELICHUM NTPAKTUUYECKUX 3a1a4;

c()OPMUPOBAHHOCTL ~ YMEHHS  JaBaTh KOJMYECTBCHHBIE OLECHKU U
MPOU3BONTH PACUYETHI IO XUMHYECKUM (HOPMYJiaM U YPaBHEHUSIM,

BIQJCHUC TNPABWIAMM TEXHUKHA OC30MACHOCTH MPH  HKCIOJIB30BAHAU
XUMHUYECKUX BEILECTB;

c(hOPMUPOBAHHOCTH COOCTBEHHOM MO3UIMU MO OTHOIICHUIO K XUMHUYECKON
uH(popMaIK, NOIy4aeMOi U3 Pa3HbIX UCTOYHUKOB;

c()OPMUPOBAHHOCTh MPEJACTABICHUNA O pOJM KW MeCTe OWOJIOTUM B
COBPEMEHHON HAYYHON KapTUHE MUPA,;

NOHUMAHUE poju  Ouosiorm B (POPMUPOBAHMM  Kpyrosopa W
(OYHKIIMOHAIBHONW IPAMOTHOCTH JIJIsl PEIICHMS MPAKTUYECKUX 3a1a4;

BJIAZICHUE OCHOBOIOJATAOIIUMUA TOHATUSMUA U NPEACTABJICHUAMU O >KUBOH



IPUPOJIE, €€ YPOBHEBOH OPraHU3ALAN U 3BOJIIOLIY;
YBEPEHHOE MOJIb30BAHUE OMOJIOTMYECKON TEPMUHOJIOTHEN U CUMBOJIUKOIA;
BJIQJICHUE OCHOBHBIMM METOAAMH HAYYHOTO MO3HAHMS, UCIIOJIB3YEMBIMU TIPH
OMOJIOTMYECKAX HWCCIICIOBAHUAX JKUBBIX OOBEKTOB W SKOCHUCTEM: OINHCAHUEM,
U3MEPEHUEM, TPOBEICHUEM HAOIOACHUIA;
BBISIBJIEHUE W OLICHKA AHTPOIOTCHHBIX U3MEHEHUI B IPUPO/IE;
c(hOPMUPOBAHHOCTL YMEHHU OOBICHATH PE3yJbTaThl  OMOJIOTMYECKUX
SKCIEPUMEHTOB, PELIATh AJIEMEHTAPHBIE OMOJIOTMYECKHE 3a/1a4H,
C()OPMUPOBAHHOCTH ~ COOCTBEHHOW  MO3MIMH MO  OTHOLIEHWUKD K
OnoNornueckoi HHPOpMaLMK, NOIYYaeMOi U3 PA3HBIX UCTOUYHUKOB, rI100AIbHBIM
AKOJIOTHYECKHAM MTPOOJIeMaM U MYTSM WX PELICHUS.
1.4. KosimyecTBo 4ac0B HA OCBOCHHE NPOTrPAMMBI AMCUMIIINHBI:
MakcumaneHOW yueOHON Harpy3ku oOy4aromerocs - 117 yacos.
OO0s13aTenbHON ay IMTOPHON yueOHOH Harpy3ku oOydaromerocs - 117 yacos,
B TOM YMCIIE:
JIEKIUU, YPOKHA — 77 4acoB,
npakTuyeckue 3aHsaTus — 40 4acos.



2. CTPYKTYPA U COAEP KAHUE JUCIUIT/IMHBI

2.1. O0bem aMCUMIVIMHBI U BUABI y4e0HOIi padoThbl:

Buna yueOHoii padoThi Bceero
MakcumaibHas yuyeOHas Harpy3ka (BCero) 117
OO0s13aTenbHas ayIuTopHas yueOHast Harpy3ka (BCcero) 117
B TOM YHCIIE:
JIEKIIAH, YPOKH 77
MPAKTUYECKUE 3aHATHS 40

Hrorosas arrectanus B popme 1uphepeHIIMPOBaHHOTO 3a4eTa




2.2. TemaTu4yeckuii JIaH U coAepKaHue AUCHUILIUHBI «EcTecTBOZHAHME):

HaunmenoBanue Coaep:xkanue yueOHOr0 MaTepHuajia, 1a00paTopHbIe H MPAKTHYECKHE PadoThI, Oo0bem | YpoBeHnb
pa3aeyioB U TeM caMoCTOsITeJIbHASI pa0oTa 00y4uaromuxcsi, Kypcopasi padot (npoexr) YacoB | OCBOEHHS
1 2 3 4
Paszaen 1. Xumust
OO01mast 1 HeOPraHuYecKast XHMus 42
Tema 1.1. OcHOBHbIE NOHSATHS U 3AKOHbI XUMHH 4
1.1.1. BemectBo. ATtom. Monekyna. Xumuueckuil sjeMeHT. Asorponus. IlpocTele U ClOKHBIE BelIECTBA. 2 1
OcHOBHbIE OHATHS KauecTBeHHBIII M KONMYECTBEHHBIH COCTaB BEINECTB. XHUMHUYECKHE 3HAKH U (popmynbl. OTHOCHTEIbHBIC
XUMHHU aTOMHasi U MoJieKyJsipHas Macchl. KonnuecTBo BelecTsa.
1.1.2 Crexnomerpusi. 3aKOH COXpPaHEHHUSI MAcChl BELECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIECTB MOJEKYJISIPHON 2 1
OCHOBHbIE 3aKOHBI CTPYKTYpbIL. 3aKOH ABOrasipo U CJIEACTBUs UX HEro.
XUMUU JeMOHCTpanuu:
Mopenun aTroMOB XMMHMYECKHX JJIEMEHTOB. Mojenu MoOJeKyJd IPOCTBIX M CJIOXKHBIX  BELIECTB
(mapocrepykHeBble). Konmekims npoCcThIX U CIOXKHBIX BEIIECTB.
Tema 1.2. Ilepuoanyecknii 3akoH U [lepuoanyeckas cucrema xumu4eckux djemMeHTos /I.M.Menaeneesa u cTpoeHue aTroma 4
1.2.1. AToM — crnokHas dactura. Aapo (MpOTOHBI U HEHTPOHBI) U AJIEKTPOHHAs obonouka. M3otombl. CTpoenHwme 2 1
OCHOBHBIE CBEIEHHSI O | SJIEKTPOHHBIX O0OJIOYEK aTOMOB 3JIEMEHTOB Maiblx NeproaoB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX
CTPOEHHUU aToMa 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINUX MEPUOAOB (IEPEeXOAHBbIX 3jeMeHTOB). IlonAaTne 06 opburamsix. s-,
p- 1 d-OpOutann. DneKkTpoHHbIE KOH(PHUTYpaIMyi aTOMOB XUMHUYECKUX 3JIEMEHTOB.
1.2.2. Otxpeirue JIU. MenneneesbiM Ilepuonudeckoro 3akona. llepuommueckmii 3akoH B popmynuposke 1. 1. 2 1
Ilepuonuueckuii 3akoH u | Menneneesa. Ilepuomuueckass Tabnuia XUMHYECKHX SJEMEHTOB — rpaduueckoe oToOpaskeHHe
Ilepuonuueckas cucrema | mepuoguueckoro 3akoHa. CTpykTypa neproandeckoil Tabmumbl: mepuoabl (Manble M OOJbINUE), TPYIIIBI
XUMHYECKHUX 3J€MEHTOB | (rnaBHas u nobounas). CoBpeMeHHast (GOpMyIHPOBKA MEPHOJUUECKOTO 3aKOHA. 3HAUYCHHE NMEPHOAMYECKOTrO
AN Menneneena 3aKOHa W MEPUOAUYECKON CUCTEMbl XUMHUYEeCKUX dJieMeHTOB [ M. MenpaeneeBa nist pa3BUTUSA HAYKU U
MOHUMAaHUSI XUMHYECKON KapTHHBI MHPA.
JAemMoHCcTpauum:
Pazmunere popmsl [leproanyeckoii cucteMbl XUMU4eckux s1eMeHToB [ 1. Menneneesa.
Tema 1.3. CTpoeHue BelecTa 6
1.3.1. Karnonsl, nx o0pa3oBaHHE M3 aTOMOB B Pe3yJbTaTe MpOIecca OKUCIEeHUs. AHHOHBL, UX OOpasoBaHUE W3 2 1

XUMHUYECKas! CBA3b

ATOMOB B pPE3yJabTaTe MNpoHecCa BOCCTAHOBJICHUS. Honnas CBsA3b, KdK CBA3b MCXKAY KAaTHOHAMH U




aHMOHAMH 32 CUET 3JIEKTPOCTATUYECKOro MpuTshkeHus. Kiaccuukarust HOHOB: IO COCTaBY, 3HAKY 3apsiza,
HAJIMYUIO THUAPATHOW 000ioukn. MexaHu3sM o0pa3oBaHUsl KOBAJEHTHOH CBs3M (OOMEHHBI W JOHOPHO-
aKLENTOPHBIN). DJIEKTPOOTPHLIATENIbHOCTh. KOBaNleHTHBIC TONSIpHAS W HEMoNsApHas CBsi3u. KpaTHOCTB
KOBAJICHTHOM CBsi3U. MeTannnyeckas XUMUYECKasi CBsI3b.

1.3.2. 1500): 151508 KPUCTAJUINYECKUE  PELICTKU. CaoiicTBa BELIECTB ¢ MOHHBIM THUIIOM 2
CtpoeHue BeliecTs. KPUCTAJUINYEeCKON peleTku. MonekyispHble u aTOMHBIE KPUCTAJUIMYECKUE  PEIIeTKHU.
Kpucraniuueckue CaolictBa  BelecTB C  MOJEKYJApHbIMH M  aQTOMHBIMM  KPUCTAJUIMYECKUMH  pelleTKaMu.
peleTku Merannuueckas KpucTaliauueckas pemierka. Pusuueckue CBOICTBa MeTaloB. TBeproe, KUOAKOE HU
razoo0pasHoe COCTOsIHMSL BellecTB. llepexon BemecTBa M3 OJHOIO arperaTHoro COCTOSIHUSL B JIPYTOe€.
BopnoponHas cBsi3sb. AHOManUu (PU3HUECKUX CBOWCTB BOABI.
1.3.3. ITonsitue o cmecu BemiecTB. I'oMoreHHele W rereporeHHble cmecu. CocraB cmeceil: oObeMHas U 2
UucTole BelecTsa U MaccoBasi JOJU KOMIIOHEHTOB CMECH, MaccoBas 0JIsl pUMecCeii.
cmecu. JlucnepcHble IMonsitne o nucnepcHoii cucreme. [lucniepcHas ¢asa u nucnepcronHas cpena. Knaccudukanus qucnepcHbIX
CUCTEMbI cucreM. [ToHsITHE O KOJJIOMIHBIX CHCTEMAX.
JAemMoHCTpauum:
Monenu KpUCTAITMYECKUX PEIIeTOK XJIOPHIA HATpus, Hona, anMasa, rpagura. OOpasibpl MUHEPAJIOB U
ropabix mopona. O0pasibl pa3IUYHbIX JUCIEPCHBIX CHUCTEM:. SMYJIBCUH, CYyCIEH3HH, adpo3oiei, reieil u
30J1€M.
Tema 1.4. Boga. PacTBopbl. DekTposuTHyecKasi JUCCOLHAIHSA 6
1.4.1. Bona xak pacrBopurenb. PactBopeHme kak (u3MKO-XxMMHUYeCKUH mponecc. TeruioBele 3¢QexTel mpu 2
PacTBOpbI pactBopeHun. PactBopumocTb BeulecTB. HacblieHHble, HEHACBHIIEHHbIE, IEPECHIIEHHbIE PAacTBOPLI.
3aBUCUMOCTh PACTBOPUMOCTH Ta30B, JKUAKOCTEH U TBEPABIX BEINECTB OT pPa3JIMYHbIX (HAKTOPOB.
MaccoBasi 70J1s1 paCTBOPEHHOrO BelecTBa. PeleHue 3anad Ha MacCOBYIO IOJIIO PACTBOPEHHOTO BEIIECTBA.
IIpaxTuyeckas padora Ne 1 2
IIpuroroBieHne pacTBOpa 3aJaHHON KOHLIEHTPaLUU
1.42. DNIEeKTPOJIUTEI U HEAJIEKTPOJIUTHL. DIEKTPONUTHYECKas AUccoLays. MexaHu3Mbl 3JIeKTPOIUTHUECKON 2
DneKTpoauTUYecKas JUCCOLMALINU ISl BELECTB C Pa3IMYHBIMU TUIIAMU XUMUYECKON CBsi3u. [ 'uaparupoBaHHble U
JUCCOLMALINS HEeTUIPaTHPOBaHHbIE HOHBL CTENeHb 3NeKTponuTHdeckoil auccounannui. CriibHbIe U crabble

SJICKTPOJIUTHIL. OCHOBHBI€ MOJIOXKEHUS TEOpHUNn BHGKTpOHHTH‘{eCKOﬁ Jucconuainmu. KI/ICJ'IOTbI, OCHOBAaHUA
" COJIU KaK SJICKTPOJINUTHIL.

JAemMoHCcTpauum:

PactBopuMocTh Bemects B Boze. CoOnpaHue ra3oB METOIOM BBITECHEHUS BOZbl. PacTBOpeHHE B BOIE CEPHOI
KUCJIOTHI U cojielt amMmoHusA. OOpasibl Kpuctayutoruaparos. I IpuroTosieHne xecTkoil BOABI M yCTPAHEHHE e
xecTkocTh. OOpasipl MUHEPAJIbHBIX BOJ PA3JIMYHOTO HA3HAUEHHSL.




Tema 1.5. Knaccuduxannus HeopraumiecKHX coeJHMHEHMI H HX CBOMCTBA 8
1.5.1. lIpakTuueckas padora Ne 2 2 1
Kucnotst KucnoTel Kak 3JIEKTPONUTHI, HMX KJIAaCCH(UKALMS MO Pa3IMYHbIM TpHU3HAKaM. XHUMHUYECKHE CBOMHCTBA
KACJIIOT B CBETE TEOPUH  BJIEKTPOJUTHYECKOH  mucconmanuu. OCOOEHHOCTH — B3aUMOIEHCTBUS
KOHLIEHTPHPOBAHHONW CEPHOH M a30THOW KHCIOT ¢ MeTautaMu. OCHOBHBIE CITOCOOBI MOJYYEHUS KHCIIOT.
1.5.2. [pakTuueckas padora Ne 3 2 1
OcHoBaHus OcHOBaHMA KakK 3JEKTPOJHTHL, MX KIACCU(UKAIMS 1O Pa3jIN4YHbIM IPU3HAKaM. XHMHUYECKHE CBOICTBa
OCHOBaHMH B CBeTE€ TEOPUM HJIEKTPOJUTHUECKON Aucconmanuu. PasznoskeHue HepacTBOPUMBIX B BOJE
ocHoBaHuil. OCHOBHBIE CIOCOOBI MOJTYYEHUS] OCHOBAHUU.
1.5.3. [pakTuueckas padora Ne 4 2 1
Comu Conu xak snextpoiutsl. Conu cpenHue, KUCable 1 OCHOBHbIE. XHMHUYECKH CBONCTBA COJIel B CBETE TEOpUU
3NEeKTpONUTHYECKON aucconnanui. CriocoObl MOTydeHUs COeH.
ITonstue o pH pactopa. KucnoTtHas, nienoyusas, HeUTpajibHas Cpeabl pacTBOPOB. [ uapon3 Cosei.
1.54 IIpakTuyeckas padora Ne S 2
Oxkcuabl Coneobpasyromue u Heconeodpasyromue okcuabl. OCHOBHBIE, aM()OTEPHBIC U KUCIIOTHBIE OKCHIBI.
3aBHCHMOCTB XapaKkTepa OKCH/IAa OT CTENEHN OKHCICHHs 00pa3yroIero ero Metajuia. XuMHYECKHe CBOWCTBA
okcuaos. Ilonydenue okCUaoB.
Tema 1.6. XuMH4YeCKHE peaKIHH 6 1
1.6.1. Peakunu coenuuenws, pa3jioxenus, 3aMmernenus, oomena. Katanurudeckue peakip. OOpaTuMbie U 2 2
Knaccupukarus HeoOpaTuMble peakuu. | OMOTeHHBIE 1 FeTePOreHHbIE PEaKINH. DK30TEPMHUYECKIE U
XUMHUYECKHUX PEeaKLUi sHpotepMudeckue peakiun. TernoBol agdext xumudeckux peakuuid. TepMOXUMHYECKHE YPABHEHUS.
1.62. Crenenpb okucienus. Okucnuresb U BocCTaHOBIeHUE. BoccTanoBuTens u okuciaeHue. Meron 2 1
OxucnurenpHo- 3JIEKTPOHHOTO OanaHca AJisi COCTABICHUS YPABHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHi
BOCCTaHOBUTEJIbHbIE
peaxkLuu
1.6.3. IToHsATHE O CKOPOCTH XMMHUYECKUX peaKLMi. 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX peakUuil OT pa3juyHBbIX 2 1
CkopocTb XUMUYECKOH | (paKTOPOB: TNPHUPOABI PEArHPYIOLINX  BEIIECTB, HX KOHLEHTPALMM, TEMIIEPaTyphl, IOBEPXHOCTH
peaxLum. COTIPUKOCHOBEHUSI M HCIIONIb30BaHUS KatanuzatopoB. HMHruburopsl. O6paTumMelie 1 HeoOpaTUMbIe PEAKLIUU.
XuMH4YeCcKoe XUMHYECKOe PAaBHOBECHE U CIIOCOOBI €r0 CMEIEHHSI
paBHOBECUE JeMOHCTpanHH: 2

[Ipumepbl HeOOPATHMBIX PEAKIHA, HIYIIUX ¢ 00pa30BAaHUEM OCAJIKa, Ta3a WK BOJLL. 3aBUCHMOCTh
CKOPOCTH XUMHYECKOUW PEaKIK OT MPUPOIbI PEArHPYIOIIHUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH
peaKkuuu OT MPUCYTCTBHS KaTAIN3aTOPa HA MPUMEPE PA3JIOKEHUS MEPOKCHIA BOIOPOIA C TOMOIIBIO
JUOKCH]Ia MapraHia
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Tema 1.7. Mera/L/Ibl 1 HEMETAJLIbI

=]

Tema 1.7.1. OcoOeHHOCTH CTpOEHHs: aTOMOB U KpuctauioB. Pusudeckue CBOWCTBA MeTauioB. Kiaccudukarms 2
Mertansl METAJJIOB 10 PAa3JWYHbIM TpH3HAKaM. XHUMHUYECKHE CBONCTBA METAJUIOB. JIEKTPOXUMMUYECKUH psiA
HaNpPsLKEHUH MeTauios. MeramutoTepMust.
O6ume criocobs! noyueHust Metawios. [lonsaTue o metamurypruu. IlupoMeramnyprus, THAPOMETAJUTYPTHUS U
snexTpomeTtauyprusi. CriiaBbl YEpHbIE U LBETHBIE.
OCoOEHHOCTH CTPOEHUS AaTOMOB.
Tema 1.7.2. Hewmeranne! — npocThle BelecTBa. 3aBUCUMOCTD CBONCTB I'aJION€HOB OT UX MojoxeHus B [lepuoanueckoit 2
Hewmerannel cucreme. OKHUCIUTENIbHbIE 1 BOCCTAHOBUTEJIbHbBIE CBONCTBA HEMETANIJIOB B 3aBUCHMMOCTH OT UX TOJIOXKEHUs
B PsIly BJIEKTPOOTPULIATENBHOCTH.
IIpakTuyeckas padora Ne 6 2
ITony4yenne, cobupaHue U pacrio3HaBaHHUE T'a30B
IIpaxTuyeckas padora Ne 7 2
Pelnenne skcriepUMeHTaNbHBIX 337124
HemoHncrpannu: Konnekuus meramios. Konnekius HeMeTasioB.
Konnekmusi mpoaykiuidi CUIMKATHOH mpombinuieHHOCTH (cTekna, dapdopa, dasiHca, 11eMeHTa u zip.)
Oprannyeckasi Xumust 36
Tema 2.1. OcHOBHbBIE NOHSATHSI OPraHUYeCKOH XUMHUH M TEOPHUsl CTPOECHHS OPraHHYecKHUX cOeAMHeHUH 4
2.1.1. IIpuponHble, HCKYCCTBEHHbIE M CHHTETHYECKHUE OpraHudeckue BelecTBa. CpaBHEHHE OpPraHMYECKUX 2
IIpenmer opranudeckoil | BELIECTB C HEOPTraHUYECKUMH.
xumuu. Teopus ctpoenus | BaneHTHOCTh. XHMMHUECKOE CTPOEHHE KaK MOPSAOK COEAMHEHHs aTOMOB B MOJIEKYJbI [0 BaJIEHTHOCTH.
OpraHu4ecKux coequHeHui | OCHOBHbIE TMOJIOKEHUSI TEOPUM XHUMHUYECKOro crpoeHus. M3omepus u  usomeprl. Xumudeckue
AM. byrneposa (bopMyJIBI U MOJEJIH MOJIEKYJI B OPraHMYECKOH XUMHH.
2.12. Knaccndukaims BemecTs 1O CTPOSHHIO YIJIEPOTHOTO CKENleTa W HANMYUI0  (PYHKIHMOHAJIBHBIX TPYIIL 2
Knaccugukarmst I'omonorn u romonorusi. Hawana Homenkmatypel IUPAC. Peakimm mnpucoenuHeHus  (TUAPUPOBAHUS,
OpPraHWYeCKUX BELIEeCTB U | raJOreHUPOBaHUH, THAPOTANIOTEHUPOBAHMS, — ruapaTauuu). Peakimm oTmeieHus (OeruapupoBaHus,
peaxiuii JEeTUIPOTraJIOTeHUPOBaHNUs, Aeruaparaiyn). Peakiun 3aMermenust. Peakiiy n3oMepu3aunu.

CpaBHenme knaccupuKaluU COCOMHEHUH W KiIacCH(PHUKALNK peakuuil B HEOPTaHMUECKOW M OPraHUYeCKOM
XUMHHU.

JAemMoHCcTpauum:
Monenu MOJIeKyJI TOMOJIOTOB U H30MEPOB OpPraHn4YecKuX coequHeHnil. KadectseHHoe oOHapy keHne
yIJeposa, BOAOPOAa B OPraHMUeCKUX COeANHEHUSX.
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Tema 2.2. Yraesoaopoabl

=]

22.1. AJNKaHBI: TOMOJIOTMYECKHMH psii, M30MepUsl U HOMEHKJIAaTypa ajKaHOB. XHMHYECKHE CBOINCTBA aJKaHOB 2
IIpenenbHbIe yrueBogopoasl | (MeTaHa, 3TaHa). TOPEHHE, 3aMELICHHE, pasjoKeHue, neruapuposaHue. IIprMeHeHHe amKkaHOB HAa OCHOBE
(aymkaHbI) CBOWCTB.
222 DTUJeH, ero mojyuyeHue (IeruapupOBaHUEM 3TaHa, ACTMOJMMEpPHU3alUell MOMUATHIIeH). | OMoJIorudeckuii 2
Henpenenbhbie psiA, W30Mepus, HOMEHKJaTypa ajlKeHOB. XHUMHYEeCKHe CBOHCTBA JTHJIEHA. TOpEHHE, KaueCTBEHHbIE
yIJIEBOMOPONbI (alkeHbl, | peakiuu (oOecuBeunBaHHE OpOMHOW BOABI M pacTBOpa TMepPMaHTaHaTa Kajuws), THIPATaLns,
AJIKAIMCHbI, aJKUHbI) nonumepusanus. [IlpumeHenne 3TuieHa Ha OCHOBE CBOICTB.
ITonsTHE O nMUeHax Kak yriieBOAOpoaax € IByMs IBOHHBIMU CBsI3AMU. COMpsiKEHHblE OUEHbl. XUMHUYECKHE
cBolicTBa Oytanmena-1,3 u m3ompeHa: oOecuBeunBaHHe OPOMHOH BOIBI M TMOJMMEPHU3ALUS B KAyIyKH.
HartypanbHblil U CHHTETHYECKHE KaydyKu. Pe3una.
AnernneH. XMMHYECKHE CBOICTBA alleTUIIEHA. TOpeHne, o0ecBeYnBaHne OPOMHOI BOABI, MPHUCOCTUHEHUE
XJIOPOBOJOPOAA U TUAparauus. TpuMepr3aiys aleTuaeHa B OSH30.
IIpumeneHue aleTnieHa Ha OCHOBE CBOMCTB. [lonyueHue anerunena. MexkiaccoBas H30MEpHs C
aJnKaJieHaMH.
223. benson. XUMHYECKHE CBOWUCTBA OeHzorna: ropeHue, peakuuu 3aMeLIeHUs] 2
ApeHnbl (ranorennpoBanue, HUTpoBaHue). [IpumeHeHne OeH3051a Ha OCHOBE CBONCTB. I OMOJIOrHYECKHi Psill apEHOB.
Tonyon. Hutposanue Tonyona. Tporu.
224 IIpakTHyeckas padora Ne 8 2
ITpuponuslie ucrounuku | IIpuponHslii ra3: cocras, IPUMEHEHUE B Ka4€CTBE TOILINBA.
yTJIEBOIOPOIOB Hedte. Cocras u nepepadorka HepTH. [leperonka neptn. Hedrenponykrel. OxTanoBoe
qrc10 OEH3WHOB U LIETAHOBOE YMCJIO JM3EbHOTO TOTUTHBA.
JAemMoHCTpauum:
I'opeHue meraHa, 5THIIEHA, ALIETWICHA.
OTHolueHne MeTaHa, STUJIEHA U alleTUJIeHA K pacTBOPY MepMaHraHaTa Kajus.
[Tony4yeHnue sTueHa peakuueil NernapoTaliy 3TaHOJA, AlleTUIICHA — THAPOIN30M KapOuaa KasbLusl.
Komnnekiust 00pa3noB HePTH 1 HEPTETPOTYKTOB.
Komnexumst «KaMmeHHBIN yrojb U NPOAYKLUS KOKCOXUMUYECKOrO MPONU3BOACTBAY.
Tema 2.3. Kucjiopoaconep:kamiue opraHnuecKue COeIHHEHUs 12
23.1. ITonyyenne »sTaHONa OpoO’k€HMEM TJIOKO3bI W TUApaTalied 3TuUjeHa. | MOpOKCHIIbHAsE Tpymma  Kak 2

Cnuptel. @enon

¢yHkumoHanbHas. lloHATHE O mNpenenbHBIX ONHOATOMHBIX CHHMPTAaX. XHMHUYECKHE CBOHCTBA 3TAHOJNA:
B3aUMOJAEHCTBHE C HaTpueMm, OOpa30oBaHME TPOCTBIX M CIOXKHBIX 3(HUPOB, OKHCIEHHE B AaJIbACTHUN.
IlpumeHeHne »sTaHOJa HAa OCHOBE CBOHCTB. AJIKOIOJM3M, €ro IOCHEACTBUS M NpPeayNpeKIeHUe.

MeTtunopslit CIIUPT U €ro HCHOJB30BAHUEC B KAYCCTBEC XHUMUUCCKOIO CbhIPBA. TOKCHYHOCTh METaHOJA U
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NpaBwiIa TEXHUKH O€30MacHOCTH MpH padoTe C HUM.

r.]'II/ILIepI/IH KaKk MpEeaACTaBUTCIIb MHOI0OATOMHBIX CIIMPTOB. KauecTBennas p€aKklisd Ha MHOrOaTOMHBIE
cruptel. [Ipumenenne rmunepuHa.

dusnueckre U XUMHUECKHe CBOHCTBa (eHona. Bzanmuoe BinsHIE aTOMOB B MOJeKys1e (eHomna:
B3aUMOJAEHCTBHE C THAPOKCUAOM HATPHUS U a30THOH kuciaoTol. [IpnMmenenne Qenona Ha OCHOBeE

CBOWCTB.

232
ANbIIeTHIbI.
KapOoHOBBIE KHCITOTHI

ITonsitne 06 anpaerupax. AnbpaerupgHas rpynna Kak (pyHKOMOHanbHas. DopMaibIeruj W ero CBOHCTBA:
OKUCJIEHHE B COOTBETCTBYIOLIYK) KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYHOIUN cnuptT. [lomyueHue
ANbAETUIOB OKHCICHUEM COOTBETCTBYIOLINX CIUPTOB. lIpuMeHeHue ¢opmanpaernia Ha OCHOBE €ro
CBONCTB.

ITonsitne o kapOoHoBBIX Kucnotax. KapOokcunmpHas rpynmna kak (yHKUHMOHaNbHas. [ oMonmormueckuii psin
NPEAENbHBIX ONHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [lomydeHne KapOOHOBBIX KHCJIOT OKHCIIEHHEM
aNBIETHA0B. XUMHUYECKHE CBOHCTBA YKCYCHOW KHCJIOTHI: OOIIHME CBOMCTBA C MUHEPAJbHBIMH KUCJIOTAMU U
peakuus srepudukanuu. [IpuMeHeHne yKCYyCHOW KHCJIOTHI HA OCHOBE CBOMCTB. BhICIINE KMPHBIE KUCIOTHI
Ha MNpUMepe NaJbMUTUHOBOU U CTEAPUHOBOM.

233.
CrnoxHble 3QupHL
Kupnbl

[Tony4yenne cIoXHBIX 3pUPOB peakuuer srepudpukaimn. CroxxHble 3QHUPBI B TPUPOLE, UX 3HAYCHUE.
[IpumeHeHne CIOXKHBIX 3(UPOB HA OCHOBE CBOMCTB.

Kupsr kak cnoxkHble 3¢upbl. Knaccudukarnus xupos. XUMHUECKHE CBOHCTBA JKUPOB. THAPOIH3 U
TUIPUPOBAHKE KUAKUX >kUpOB. [IprMenenue ;xupoB Ha OCHOBE CBOMCTB. Mbuia

234,
VYrnesoabl

VYrnesonbl, ux Kinaccupukanus: MoHocaxapuabl (TNHOKO3a, (pykrosa), aucaxapuabl (caxaposa)u
noJucaxapuab! (KpaxMai U [eJUTI0I03a).

I'moxo3a — BemEeCTBO ¢ ABOWCTBEHHOM (PYHKLIMEH — allbAeTUAOCTUPT. XUMHUYECKHE CBONCTBA TTFOKO3BI
OKHCJICHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIGHHE B COPOUT, CIIUPTOBOE OposkeHHe. MOJIIOYHOKHCIIOE
OposkeHne TOKo3bl. [IpuMeHeHHe TIIIOKO3bI HA OCHOBE CBOWMCTB. 3HAYCHUE YIJIEBOIOB B JKUBOU
NpUpoAe W KM3HMU dYenoBeka. lIoHsATHE O peakuusx MOJUKOHACHCAIIMM W THAPOJIM3a Ha TNpUMepe
B3aMMOIPEBPAICHUN: TIIIOKO3a TOJIHCAXapusl.

JAemMoHCcTpauum:

Oxwucnenne cniuprta B anpaern. KauecTseHHast peakust HA MHOTOATOMHBIE CTIUPThL. Peakuus cepeOpstHOro
3epKaJia abAeTHAOB U TII0K03bl. OKUCIIEHUE aTbeTHa U MIIFOKO3bI B KHCIOTY € MOMOIIBIO THAPOKCHIA MEIH
(II). KauecTBeHHasi peakLusi HA KPaxMaJl.

Tema 2.4. A3zoTcoaep:kammue oprannvdeckue coennHerusi. [loamumepnbi

12

2.4.1.
AMUHBI

ITonsitue 06 amunax. Anmudarudeckue aMuHbL, WX KilacCU(pUKAMs W HOMEHKJIATypa. AHWIHH, Kak
oprann4yeckoe ocHopanue. [lonydeHue aHwiIMHA W3 HUTPOOeH30jda. llpuMeHeHWe aHWIMHA HA OCHOBE
CBOMUCTB.
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242,
Amunoxuciaorsl. beakn
ITonumepsr

AMUHOKHUCIIOTBI Kak amdorepHble ANPYHKIUOHATBHBIC OpPTraHWMYECKHUE COCIUHEHHS. XUMUYECKUE
CBOWCTBA AMHHOKHCJIOT. B3aUMOJCHCTBHE CO LIEIOYaMH, KIUCJIOTAMU H APYT ¢ APYTOM (peaKius
nonukoHaeHcanyu). [lenTuanas CBsA3b U monunenTuabl. [IpuMeHeHne aMUHOKHUCIIOT HA OCHOBE CBOKCTB.
[TepBudHas, BTOpUYHAS, TPETHYHAS CTPYKTYPBI OeNTKOB. XUMIUECKHE CBOWCTBA OEJIKOB: TOPEHHE,
IeHaTypalus, TUAPOJN3, IIBETHBIE peakiuu. buonornueckue pyHKIu OSIKOB.

Benku 1 moncaxapuabl Kak OUOMOIUMEPHI.

[Inactmaccel. [lonydeHne moanMMepoB peakiueill MOJMMEPU3aui U TOJTHKOHICHCALIUU.
TepmornacTUUHbBIE U TEPMOPEAKTUBHBIE IJIacTMacChl. [IpencraBurenu miacrmacce.

Bonokna, ux knaccudukaims. [Tonyuenue BookoH. OTAeNbHbIE PEICTABUTENN

XUMHUYECKUX BOJIOKOH.

3aH_II/ITa HHAUBUAYAJIbHBIX TBOPUCCKUX MPOCKTOB.

IIpaxTuyeckas padora Ne 9
PacrniosHaBaHMe 1aCTMACcC U BOJIOKOH

IIpaxTuyeckas padora Ne 10
Pemenne skCepUMEHTAIBHBIX 337144 HA HACHTU(PHUKAIMIO OPTaHMYECKUX COSAMHEHHH.

JAemMoHCcTpauum:
PactBopenue u ocaxxnenne 6enxoB. L{BeTHbIe peakim OEIKOB.
I'opeHne nTuubero nepa U MEpPCTSIHON HUTH.

Hrorosoe 3ansarue.

Paznen 2. buosorus

BBeaenue.

Coaep:xkanue yue0HOro MaTepuaja

OOvexT n3yueHust Ouomorum — jkuBas npupopa. [Ipu3HaKM JKMBBIX OpraHu3MoB. MHOroobpasue >KHUBBIX
OpPraHu3MOB. YPOBHEBas OpraHu3alus >KUBOW MPUPONBI WU SBOMIOLMA. MeToabpl MO3HAHUSA KUBOM
npuponel. Obmme 3akoHOMepHOcTH Omonornu. Ilpenmer m3ydenusi oboOmraromero kypca «buomorusy,
nend W 3ajaud kypca. M3ydeHHe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HMKHOBEHMs, pasBUTHUS U
CYIIECTBOBAHUS JKU3HM Ha 3eMile U COBPEeMEHHOH ee opraHmzauuu. Ponp Ouonormu B (opmupoBaHun
COBPEMEHHONH  €CTEeCTBEHHO-HAY4YHOM KapTUHbBI MHpa W B MPAKTUYECKOH JEATEIbHOCTH JIIOAEH.
Cobmonenne mnpaBwil TMOBEACHUS B TPUPOAE, OEpeskHOe OTHOIIeHHE K OWONOTMYecKuM OOBbeKTaM
(pacTeHHsIM U )KUBOTHBIM U HX COOOIIECTBAM) M X OXPaHa.

A eMoHCcTpanuu
buonorudeckue cucTeMbl Pa3HOTO YPOBHS: KJIETKA, OPTaHHU3M, IOMYJIALMS, SKOCHCTeMa, Ouocdepa.
IlapcTBa *KUBOH NPUPOABL.
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YueHnue o KJIeTKe.

(=

Tema 1. Xummueckas
OpraHU3aLus KJICTKH.
Ctpoenne n pyHKINN
KJIETOK.

Coaep:kanue yue0HOro MaTepuaja

Knerka — sneMeHTapHas *KuBas CHCTEMa U OCHOBHAS CTPYKTYPHO-(PYHKIIMOHABbHAS €IMHULA BCEX JKHUBBIX
opranu3moB. Kpartkas ucropus usyueHus kjaeTku. XuMudeckas opraHuzauus kietku. Opranuueckue u
HEOpPTraHWYeCKHe BELIECTBa KJIETKU U JKUBBIX OpPraHW3MOB. benku, yrieBojbl, JTUMUAbI, HYKJIEHHOBbIE
KUCJIOTHI U UX poib B kierke. CtpoeHue n GyHKUMHU KieTKH. [IpokapuoTndeckue u 5yKapuOTHUECKHE
KJIeTKU. Bupychl kak HekjerouHas ¢opMma >KH3HH W UX 3Ha4deHue. boppba ¢ BUPYCHBIMHU 3a00JI€BaHUSIMU
(CIIMA u op.) Hutonnasma u kjaerouHas MemOpana. OpraHouIbl KIETKH.

OOwmeH BelecTB W MpeBpalleHue sHepruu B kierke. [Inmactudeckuit u sHeprerndeckuii oomeH. CtpoeHue u
¢ynkumn  xpomocom. JIHK — mHocurens HacnencrBenHoi wunpopmaumu. Perumkanus JIHK. T'en.
I'enernueckmii koa. buocunres Genka.

JAeMoHCcTpanuu

Ctpoenune wu crpykrypa Oenka. Ctpoenme wmonekyn JIHK wu PHK. Pemmkamms JHK. Cxemsbl
sHepreTudeckoro obMena um OuocuHTe3a Oenka. CTpoeHHE KIIETOK MPOKApUOT M SYKAPUOT, CTPOCHHE U
MHOrooOpasue KJIETOK pacTeHui M *KUBOTHBIX. CTpoeHune Bupyca. Potorpaduu cxem CTPOCHHUS] XPOMOCOM.
(Cxema CTpoeHus reHa.

Tema 2. OOMeH BelIeCTB
U MPEBPALLECHUE DHEPTUU
B KJIETKE.

Coaep:kanue yueOHOro MaTepuajia
[Mnactuueckuii w sHepretudeckuii oOmen. Crtpoenme u ¢yskuun xpomocom. JIHK — Hocurenb
HacnencreeHHol mH(popmaumu. Perumkamms JJHK. I'en. I'enernyecknii kon. buocuaTes Oenka.

Tema 3. JKuzHeHHbIl
UK KJIETKH.

Coaep:xkanue yueOHOro MaTepuajia
Knetku u ux pasHooOpasue B MHOTOKJIeTOUHOM opranmsme. Juddepenuuposka kinerok. Knerounas
TEOpHsi CTPOEHUs OpraHn3MoB. Muro3. Llutokunes.

JAeMoHCcTpanun

Ctpoenne wu crpykrypa Oemka. Crtpoenme wmonekyn JIHK w PHK. Perumkamms JIHK. Cxewmsr
SHepreTuuecKkoro ooOMeHa u OuocuHTe3a Oenmka. CTpoeHHE KIETOK NMPOKAPUOT M 3YKAPHOT, CTPOCHHE U
MHOroo0Opasue KJIETOK pacTeHui M *kuBOTHbIX. CTpoeHue Bupyca. @ortorpaduu cxem CTPOSHHS XPOMOCOM.
Cxema cTpoeHusi reHa.

IIpakTnueckoe 3ansitue 1.
IIpuroroBneHue u onucaHue MUKPOIIPENapaToB KJIeToK pacTeHuil. CpaBHEHHE CTPOEHHUS KJIETOK pacTeHHM
1 JKHBOTHBIX 110 TOTOBBIM MUKpOINpenapaTam.

Opranuzm. PazMHoKeHH

€ 1 HHANBHUAYAJBbHOC PA3BUTHE OPraHU3MoOB.

Tema 1. PasmuoxkeHus
OpPraHU3MOB.

Opranusm - enuHOe 1esioe. MHOTOOOpa3ue opraHu3MoB. PasMHOMXKeHNe - BaKHENIee CBOWCTBO JKUBBIX
opraan3moB. [Tonosoe u Gecrionoe pasmHokeHHe. Metio3. OO0pa3oBaHUe MOJIOBBIX KJIETOK U
OIUIOAOTBOPEHUE
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JeMoHCcTpanuu

MHuoroobpasue opraan3mMoB. OOMeH BeleCcTB U MpeBpalleHue SHepruu B kieTke. Dotocunrtes. [enenue
kieTku. Muto3s. becronoe pasMHoxkeHue oprann3mMoB. OOpa3oBaHUe MOJIOBBIX KJIETOK. Mero3.
OmonoTBopenue y pacrennii. UTHIUBUAyaIbHOE pa3BUTHE OpraHu3Ma. THITbI MOCTIMOPUOHALHOTO Pa3BUTHS
JKUBOTHBIX

Tema 2.
HnnuBunyanbHOE
Pa3BUTHE OPraHU3Ma.

Coaep:xkanue yue0HOro MaTepuaja

OMOpuoHaNbHBI 3Tan  oHToreHe3a. (OCHOBHBIE CTaAUM SMOPUOHATBLHOTO pa3BuTHs. (OpraHoreHes.
IMocTamOpuoHambHOe pa3BuTHe. CXOACTBO 3apOABIIICH MPEICTABUTENEH pPa3HBbIX IPYII MO3BOHOYHBIX KaK
CBUIETEIBLCTBO MX HBOJIIOLIMOHHOTO poacTBa. [IpuynHbl HapymeHuH B pa3BUTUN OPTaHU3MOB.

Tema 3.
HnnuBunyanbHOE
Pa3BUTHE YEJIOBEKA.

Coaep:xkanue yue0HOro MaTepuaja
HWnnusunyansHoe passuTue uesnoseka. PenponyktusHoe 310poBbe. IlociencTtsusi BiMsAHUS — alKOTOJIA,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arPsS3HEHUS] CPEIbl HA PA3BUTHE YEJIOBEKa.

JeMoHCcTpanuu
becnionoe pasmuaO)keHue opranmsmoB. OOpasoBaHue MOJOBBIX KJIeTOK. OIUIONOTBOPEHHE Yy PpACTEHUH.
HHI[I/IBI/II[yaJ'IbHOG Pa3sBUTUEC OpPraHu3Ma. Turmsr HOCT3M6pI/IOHaJ'IbHOFO Pa3sBUTHUA KUBOTHBIX.

IIpakTuyeckoe 3ansTue 2.
BeisBieHne U omnucaHuWe TIPU3HAKOB CXOJCTBA 3aponplliell  yenoBeka M APYrUX MO3BOHOYHBIX
KaK JOKa3aTeJbCTBO X 3BOJTIOLIMOHHOIO POACTBA.

OCHOBBI FT€HETHKH H CeJl

eKIHH.

Tema 1. OcHOBHEBIE
YYEHUs O
HACJIEICTBEHHOCTH U
HU3MEHYUBOCTH.
3aKOHOMEPHOCTHU
HACJIEICTBEHHOCTH.

Coaep:xkanue yueOHOro MaTepuajia

l'eHeTnka - Hayka O 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH M WM3MEHYMBOCTU OpraHusMoB. [ Mennenb -
OCHOBOIIOJIOXKHUK ~ TeHeTHKH. ['eHeTWdyeckas TEPMHUHOJOTHS U CHUMBOJIMKA.  3aKOHBI T'€HETHKH,
ycraHoBieHHble | Mennenem. MoHOruOpunHoe W OUrHOPUIHOE CKpELIMBaHHE XPOMOCOMHAsl TEOPHs
HAcCJEeNCTBEeHHOCTH. Biaumopneiicteue reHoB. [enernka mnosa. CUEMJIEHHOE € TOJIOM HAaCJIEIOBAHHUE.
3HaueHUe TeHETHKHU JUIsl CeNIeKIMM U MeOuluHbl. HacnencTBeHHble OONG3HM UeJOBEKA, WX MPUYUHBI U
npoduIakTHKa. 3aKOHOMEPHOCTH M3MEHYMBOCTH. HaciencTBeHHas, WM TeHOTHUITUYECKas, U3MEHYHBOCTb.
MonudukanroHHAast, WM HEHACJIEACTBEHHAs, U3MEHYMBOCTh. | eHeTHKa YenoBeka. | eHeTHka U MeIuIMHA.
MarepuanpHble OCHOBBI HACJIEACTBEHHOCTH U U3MEHUMBOCTH. [ €HeTHKa U 3BOJIFOLIMOHHAS Teopusi. | eHeTnka
NONYJIALUA

JeMoHCcTpanuu
MonorubpunHoe n nuruOpunHoe ckpemuBanue. [lepekpect xpomocom. CuernieHHOE HaCIeIOBaHHE.

MyTtanun.
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Tema 2. OcHOBBI
CeJIeKLIMU PACTEHHUH,
JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

Coaep:xkanue yueOHOro MaTepuajia

I'eneruka — Teoperuyeckass ocHoOBa cenekuuu. OpoMallHMBaHHWE JKUBOTHBIX M BbIpalllBaHUE
KyJIbTYPHBIX pPacCTeHHH — HadadbHble OrTanmbl cenexuuu. Ydenne H.M . Basunosa o nenrtpax
MHOTro00pas3usi U MPOUCXOXKISHHUs KYyJIbTYpHBIX pacTeHuid. OCHOBHbBIE METOIBI CEJIEKIWH. THOPUAM3ALINS
U HCKyCCTBEHHBII OTOOp. OCHOBHBIE [OCTH)KEHHUS COBPEMEHHOW CENEeKIMU KYJbTYPHBIX PAaCTEHHH,
JOMAIIHUX >KUBOTHBIX U MHKPOOPraHM3MOB. buorexHonorus, ee JOCTHXKEHUS U NEPCHEKTUBbI Pa3BUTHSL
DTUYECKHE aCIeKThl HEKOTOPBIX NOCTIDKEHHH B OmorexHonormu. KiloHMpoBaHHMe >XUBOTHBIX (TPOOIEMBI
KJIOHUPOBAHUSI YEJIOBEKA).

JAeMoHCcTpaLuu

LlenTpbl MHOroOOpa3usi W NPOUCXOXKIACHHUS KYJbTYPHBIX pPACTEHWH W JOMAIIHUX >KUBOTHBIX.
I'mbpunmzanms. MckyccrBennbiii otbop. HacnencrsenHeie OonesHn desnoBeka. BiusiHMe ankoronmsma,
HApPKOMAaHUH, KypEHUsl Ha HACJIEICTBEHHOCTD.

IIpakTnyeckoe 3ansitue 3.
CocraBieHue NPOCTEHIINX CXe€M MOHOTHOPUAHOrO W AWTHOPHOHOrO CKpemuBaHus. Pemenne
TeHEeTHYECKHX 3a1a4.

IIpakTnyeckoe 3ansitue 4.
AHanmn3 (peHOTUNHMUYECKOH HM3MEHYMBOCTH. BBIsABIEHME MyTareHOB B OKpYJKawolued cpene u
KOCBEHHAsl OIIEHKa BO3MOXXHOTO HMX BJIMSIHUS HA OPTaHU3M.

Hponcxomeﬂne H PA3BUTHE KU3HHU HA 3€MJIC. BBOJIIOHI/IOHHOC YU€E€HHE

Tema 1. IIpoucxoxnenue
U HavyaJbHbIE Talbl
pa3sBUTHE KU3HU Ha
3emne. Mctopus pa3Butus
3BOJIOLUOHHBIX HAEH.

I'unoresbl nmpoucxoxaeHust >ku3HU. M3ydeHue OCHOBHBIX 3aKOHOMEPHOCTEH BO3HMKHOBEHUS, Pa3BUTHS U
CYLIECTBOBAHUS JKM3HM Ha 3emiie. YCIOXKHEHHE >XUBBIX OpraHHM3MOB B IPOLECCE  DBOMIOLMM.
MHuoroo0Opasue  KMBOrO MHpa Ha 3eMiie U COBPEMEHHas ero opraHusanus. Mcropus pasBUTHS
SBOJIIOLMOHHBIX uaed. 3Hauenwe pabor K.JIunnes, K. b.Jlamapka B pa3BUTHUH 3BONIOLMOHHBIX WUICH B
Oouonornn. DBomounonHoe yuenue Y.[lapsuna. EctectBeHHbIN 0TOOp. POJNb 3BOJMIOIMOHHOTO yuU€HHsS B
(bopMHpPOBaHUHN COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHBI MHPA.

JAeMOoHCTpaLun
Kputepun Bupma. CrpykTypa nonyssinud. AmanTHBHBIE OCOOEHHOCTH OPTaHU3MOB, HMX OTHOCHTEJBbHBIN
XapakxTep.
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Tema 2. MukposBomoys
1 MAaKpPO3BOJIFOLHSL.

Coaep:xkanue yueOHOro MaTepuajia

Coxpanenne OUONOrMYECKOr0 MHOT000pasusi Kak OCHOBA YCTOWYMBOCTH OMOC(Ephl M MPOrPECCUBHOTO €e
pasButus. Ilpuumsbl BeiMuUpaHust BUAOB. (OCHOBHbIE HamNpaBlIeHHs  3BOJIOLMOHHOIO Iporpecca.
buonornueckuii mporpecc u Omonorndeckuii perpecc. Konuemnmwmst Buma, ero xpurtepuu. llomymsaums —
CTPYKTypHasi €AWHMIA BuUAa U dBomouuu. JIwkymue cuibl 3Bomonuu. CHHTeTHYECKas Teopusi
sBomouun. Mukpossomonmsi.  CoBpeMeHHble mpeacrasieHust o supgoodpasosannu  (C.C.UerBepukos,
W W IlImanerayseH). Makpossosrorst. Jloka3aTeapCTBa 3BOTIOLHH.

JeMoHCcTpaLun
OBOMIOLIMOHHOE APEBO PACTUTENBHOIO MUPa. DBOMOLIMOHHOE APEBO *KUBOTHOIO Mupa. llpeacrasurenu
PEAKHUX U UCHEC3A0INX BUIOB paCTeHI/Iﬁ " JKMBOTHBIX.

IpakTuueckoe 3ausaTHe 5. 2
Omnucanne ocobei OMHOTO BUIA 1O MOP(OIOTHUECKOMY KPUTEPHIO.
IpakTuueckoe 3ausaTHe 6. 2
[Ipucnocobnenne OpraHU3MOB K pa3HbIM cpemam  o0uTaHus (BOOHOW, HA3€MHO-BO3IYLIHOM,
MTOYBEHHOM).
IpakTuueckoe 3ausarue 7. 2
AHaJM3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOJKACHUS! JKU3HIL.
IIpoucxoxxaeHue 4e10BeKa. 2
Tema 1. AHTpOnIOreHes. Coaepxanue yueOHOro MaTepuajia
Yenoseyeckue pacsl. OBomtouus npumatoB. CoBpeMeHHbIE TMIIOTE3bl O IMPOUCXOXKIEHUHU uenoBeka. JlokaszaTenbcTBa pOACTBa 1
YeJ0BeKa ¢ MJIEKOMUTAIOLMMHU JKUBOTHBIMU. JTallbl 3BOJIOLUN 4enoBeka. Yenoseueckue pacel. Poactso u
€IMHCTBO NMPOUCXOKACHHUS YenoBeuecknx pac. Kpurnka pacuzma.
JAeMOoHCTpaLun
UepTbl CXOACTBA M PA3JIMUUs YENOBEKA W JKUBOTHBIX. UepThl CXOACTBA YeNOBEKa U MPHMATOB.
IIpoucxoxnenue yenoseka. Yenoseueckne pacel
IpakTuueckoe 3aunatue 8. 1
AHaJM3 U OLIEHKA PA3JINYHBIX TUIIOTE3 O MPOUCXOJKACHUH YEJIOBEKA.
OcHOBBI IK0J10THH. 10

Tema 1. Dxonorus -
HayKa o
B3aUMOOTHOIICHUAX
OpTaHU3MOB MECXKOY
co0oH M OKpy KaroLei
Cpenoil.

Coaep:xkaHue yueOHOro MaTepuaja

DKOJOrUvecKue q)aKTOpr, HUX 3HAYCHUC B KU3HU OPraHU3MOB. DKOJIOrMYECKHE CHUCTEMBI. BI/II[OBaﬂ u
MPOCTPAHCTBEHHAs! CTPYKTypa SKocucTeM. lIuiesble CBsi3W, KPyroBOPOT BELIECTB U IPEBPALLEHUE
OHEPruM B OJSKOCHUCTEMax. MG}KBI/IHOBBIG B3aUMOOTHOIICHUA B SKOCUCTEME. KOHKYPCHLUA, CI/IM6I/103,
XUIMHUYECCTBO, IMapa3uTHU3M. HpI/ILII/IHbI YCTOP'I‘{PIBOCTI/I U CME€HBI 5KOCHUCTCM. CYKLIGCCI/II/I. HCKYCCTBGHHbIe
coolI1ecTBa — arpo’KOCHCTEMBI U YPOOIKOCHCTEMBIL.
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A eMoHCcTpanuu

Kpyrosopor yraepona (azora u np.) B Ouochepe. Cxema arposxocuctembl. Ocobo oxpaHsemble
npuUpoaHble Tepputopun Poccun. Dkonornueckue (akTopbl U MX BIUSHHE HA OPTaHU3MbL. MEKBUIOBBIE
OTHOLIEHHSI. KOHKYPEHLIHsI, CHMOMO3, XUIIHUYECTBO, MapasuTH3M. SPyCHOCTh PaCTUTEIbHOrO COOOLIECTRa.
[IumeBsle nenu U ceTd B OMOLIEHO3E.

Oxonoruueckue nupamunabl. Cxema skocucTeMbl. KpyroBopoT BellecTB U IpeBpallleHHe >SHEPruM B
HKOCUCTEME.

Tewma 2. Buocdepa —
riofalibHast JKOCUCTEMA.

Coaep:xkaHue yueOHOro MaTepuajia

Yuenue B.M Bepnanckoro o 6uochepe. Ponp xuBbix opranu3moB B Onocdepe. buomacca. Kpyrosopor
BAKHEHIINX OWOTeHHBIX 3JIEMEHTOB (Ha TpuUMepe yriepoaa, a3oTa W aAp.) B Ouocdepe. UsmeHenus B
ounochepe. [locaencTsus neaTeIbHOCTH YEJIOBEKA B OKpYKarolie cpene. BosaeiicTBue MpOU3BOACTBEHHOM
NEeSTeIbHOCTH HAa OKPYXKAOIIYK  cpeay B obnactu  cBoeir Oymymed mpodeccun. [nobampHbie
HKOJIOTHYECKHE MPOOJIEMBl I TYTH UX PELICHUS.

Tema 3. buocdepa u
YEJIOBEK.

Coaep:xkaHue yueOHOro MaTepuajia

DKOJIOTHS KaK TeOpPeTHYeCKass OCHOBAa pPAI[MOHAJBHOTO MPUPOAOIONB30BAHUS W OXPaHbl MPUPOIBL.
Hoocdepa. IlpaBuna moBeneHust JrOAeld B OKPYKArOIIeH MPHPOMHON cpene. bepeskHOe OTHOIICHHE K
OunosornueckuM OObeKkTaM (PacTeHUSIM W JKUBOTHBIM M HMX COOOIIECTBaM) M HX OXpaHa. DKCKYPCHU.
Muoroobpasue BunoB. Ce30HHbIE (BeCEHHHE, OCCHHHE) M3MEHEHHsI B IPUPOTIE.

A eMoHCcTpanuu

Kpyrosopor yraepoma (asora u ap.) B Omochepe. Cxema arposkocucrembl. Ocobo oxpaHseMble
npupoaHble Tepputopuu Poccun. Dkonorndeckue (akTOpbl U MX BIUSHHE Ha OPraHU3Mbl. MEKBUIOBBIE
OTHOLIEHHSI. KOHKYPEHLHsI, CHMONO03, XHIIHUYECTBO, MapasuTusM. SApyCcHOCTb PaCTUTEIBHOIO COOOIIECTBA.
[IumeBsle nenu U ceTd B OMOLIEHO3E.

Oxonorudeckue nupamuapl. Cxema skocucTeMbl. KpyroBopoT BellecTB U IpeBpallleHHe »HEPruu B
HKOCUCTEME.

IIpakTHyeckue 3ansaTus 9.
Omnncanue aHTPOITOTEHHBIX M3MEHEHUH B €CTECTBEHHBIX IPUPOIHBIX JaHAapTax CBOSH MECTHOCTH.

IIpakTnyeckoe 3ansitue 10.
CpaBHUTENPHOE ONMCAaHHE OJHOW M3 €CTECTBEHHBIX MPHUPOAHBIX CHUCTEM (HAmpuMep, Jieca) H Kakoii-
HUOYIb arpO3KOCUCTEMBI (HAPUMED, MIIEHUYHOTO TTOJIS).

IIpakTnyeckoe 3ansitue 11.
CocraBrneHue cxeM Iepenadyd BEINEeCTB W HHEPruu MO LeNsAM IUTaHWs B IPUPOAHON SKOCHUCTEME U B
arpoLeHO3e.
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IIpakTnyeckoe 3ansitue 12.
Onncanne M TPAKTUYECKOE CO3MAaHHE HCKYCCTBEHHOH SKOCHCTEMBI (IIPECHOBOAHBIA aKBAPUYM).

Pemenne sxonormdeckux 3amad.

buonuka. 2
Tema 1. buoHuka xak Coaepxanue yueOHOro MaTepuajia 2
OJTHO M3 HAIIPABJICHUN Paccmorpenne Ouonnkoit ocodeHHoctelh MOpHOPH3HOIOrHIeCKON OPraHN3alH KUBbIX OPraHU3MOB U HX
Ouonornu u UCIIOJIb30BAHMS ISl CO3[IaHUsl COBEPIUEHHBIX TEXHUYECKUX CHCTEM M YCTPOMNCTB IO AHAJIOTHU C KUBBIMH
kubepueruku. Utorosoe cucremamu. IIpuHIuNBl M OpUMEpPbl HCHOJIB30BAHUS B XO3SIMCTBEHHOW AEATENBHOCTH  JIHOAEH
3aHATHE. MOP(ODYHKIMOHATIBHBIX YepPT OPTaHU3AIMU PACTEHUH U KMBOTHBIX.

JAeMoHCcTpanun
Mopnenu CcKIamg4aTod CTPYKTYpBI, HCIONB3YEMOH B CTpPOUTENbCTBE. TpyOuUaThie CTPYKTYpBl B JKMBOH
IpUpoJe U TexXHUKEe. AdpoAWHAMUYECKUe U TUAPOAMHAMUYECKHE YCTPOHCTBA B JKUBOH NpUpone U
TEXHUKE.

117

nToro

s xapakmepucmurxu ypoeus 0ceoeHst yuebH020 Mamepuaia UCHOb3YIOMCsL Cledyioujue 0003HAYEHUSL:

1— o3naxomumensHulil (Y3HA6AHUE panee U3YYeHHbIX 00BEKMO8, CEOIICME);
2— penpoOyKkmuGHslii (6v1n0aHe HUe 0esIMeTbHOCIY NO 00PA3YY, UHCMPYKYUU UIU NOO PYKOBOOCHBOM),
3— poOyKmusHvlil (NIAHUPOBAHUE U CAMOCHOAMEILHOE bINOIHEHUE OesIMEIbHOCHIU, peuteHue NPOOIeMHBIX 3a0ay,).
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3. YCJIOBHA PEAIM3BAIIMH PABOYEWM TTPOI'PAMMBI
JANCHUIIJINHBI

3.1 TpeOoBanusi K MHHHMAJBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY
o0ecrneYyeHuIo:

Peamuzanmss mporpamMMmbl  JUCHUIUIMHBL  TPeOYyeT HaIWYUs  y4E€OHBIX
KaOUHETOB: « XuMuUmM» U «brosorumy.

OOopynoBanue ydeOHOro KaOWHETA. TOCAJ0YHBIE MECTa TO KOJIMYECTBY
oOydaromuxcs, padodee MECTO MNPEMOAABATENS;, [JOCKA KIACCHAs, KOMIUJIEKT
y4eOHO-HATJISIIHBIX MOCOOUM MO AUCIMILUIMHE « XUMHUS» (CTEH/IbI, CXEMBbI, TAOJIMIIBI,
OMOPHBIE KOHCIEKTHI, yYEOHBIEC MOCOOMS, CIIPABOYHBIE MATEPUAIIBI); HAOOP TOCYIBI,
000OpyJIOBaHUST W PEAKTUBOB JJII JEMOHCTPALIMOHHOTO 3KCIEPUMEHTA W
NPAKTUYECKUX PA0OT, KOMIUIEKT Y4eOHO-HAMISIAHBIX MOCOOMI MO JUCLMILIAHE
«buonorusy (CTEHIbI, CXEMbI, TaOJIUIIbI, OMOPHBIE KOHCIEKTHI, YU4EOHBIEC MOCOOUS,
CIPaBOYHBIE MATEPHUAIbl, MOJCIU, MYJSDKA M MHKpOIMpEnapaTbl OUOJIOTHYECKUX

OOBEKTOB).

TexHUYECKHNE cpcacrBa O6y"IeHI/I$I: KOMIIBIOTCP C JUICH3MOHHBIM

IPOrPaMMHBIM 00ECIIEUEHUEM ; MYIIbTUMEANHHBIA MPOESKTOP; 3KPaH.

3.2. UudopmanmonHoe odecnedyeHue 00y4eHust:
[lepedyeHbp pexkOMEHAYyEMBIX YUeOHBIX W3aaHuii, HWHTEpHET-peCypcoB,

JOTIOJTHUTEIIBHOM JINTEPATY PEI

L.

[Teremmu AJL, T'aea T.H., bpennep A.JI. EcrecTBo3HaHue : y4deOHUMK /
A JLIleremmn, T .H. I'aeBa, A.JI. bpennep. — M.. ®OPYM, 2014.-256¢.: w.

2.

Iabpuensn O.C. Xumus: y4. moc. Ui CTyA. YUpPexa. cp. npod. oOpasos.
/O0.C.T'abpuensn, W.I'.OctpoymoB.- 12-¢ wu3m., crep. — M.: H3n. ueHtp
«Axagemusy, 2014.-336¢.,11B. HIL.

[Nabpuensn O.C. Xumus B TecTax, 3aa4ax U YNPAKHEHHUIX: 4. MMOC. U CTY.
yupexa. cp. nmpod. obpazos. / O.C.I'abpuensn, . I'.JIbicoBa.- 10-¢ u3a., crep. —
M.: U3n. nentp «Axagemusy, 2014.- 224c.

XAMHS. TPAKTUKYM: Yy4. TOC. s CTyA. Y4Ypexa. cp. npod. oOpaz3os.
/0.C.T'abpuensu, U.I'.Octpoymos, C.A.Cnanko, H.M. /lopodees.- 3-¢ uza., crep.
— M.: M3x. nentp «Akanemusy, 2014.-304c.

Kamencknii A.A. buonorus: O6wmas ouonorust. 10-11 xn.: yu. /A.A KameHnckuii,
E.A. Kpukcynos, B.B.Ilaceunuk. — 2-¢ uzn., crepeorui.- M.: Jlpoda, 2014.- 368c.

https://biblio-online.ru/viewer/biologiya-450740#/ buonorust : y4eOHHMK U
MPaKTUKYM JJis CpeaHero npodeccuoHanbHoro oopasopanus / B. H. Speirun [u
ap.] . mox penakumeit B. H. Speiruna. — 2-¢ u3n. — Mocksa . M31arenbCeTBo
IOpaiit, 2020. — 378 c.

https://biblio-online.ru/viewer/estestvoznanie-44885 1#page/1 CrpenbHUK,
O. H. EcrectBo3Hanue : yueOHOE TOCOOME JUIsl CPEAHEr0 MPO(EeCCHOHATBEHOTO
obopazoanus / O. H. Ctpenbauk. — Mocksa : MznarensctBo FOpaiit, 2020, —
223 ¢.

https://biblio-online.ru/viewer/biologiva-uchenie-o-biosfere-455486#page/1
Epemuenko, O. 3. buonorus: ydyeHue o Ouocdepe: ydeOHoe mnocoOue is
cpeadero mpogeccuoHanbHoro obOpaszopanus / O. 3. EpeMueHko. — 3-¢ W37,
nepepad. u gon. — Mocksa : U3parensctBo FOpaiit, 2020, — 236 c¢.
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4. XAPAKTEPUCTHKA OCHOBHBIX BHJIOB YYEBHOH
AEATEJABHOCTH OBYYAIOIIUXCAH

Copep:xxanue XapakTepucTHKA OCHOBHBIX BH/0B J1eSITeJIbHOCTH
o0y4eHus o0yyaromuxcst (HA YpoBHe y4eOHBbIX AelCTBHI)
Baxkneiimue YMeHue naBaTh ONpefeNieHne U ONepUpoBaTh CIEAYIOLIMMH XUMHUYECKUMHU
XUMUYECKHe MOHATUAMM.  BEIECTBO, XHUMMYECKHUH  3JIEMEHT, aToM, MOJIEKYIa,
MOHSITUS OTHOCHUTENIbHbIE aTOMHAas M MOJEKyJspHash MaccChbl, MOH, aJIOTPOMMS,

HU30TOIbl, XUMHYECKass CBA3b SJICKTPOOTPHUUATCIBHOCTD, BaJICHTHOCTD,
CTCIICHb OKHCJICHUA, MOIJIb, MOJIApHaA Macca, MOJ'IS[prIfI oObeM
ra3oo0pasHbIX BEIIECTB, BELIECTBA MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO
CTPOCHUSA, PACTBOPHBI, IJJICKTPOJIUT W HEIJICKTPOJIUT, ISJICKTPOJIUTUYICCKAA
IUCCOLMALINS,,  OKHCIUTENb W BOCCTAHOBHUTENb,  OKHCIEHHE |
BOCCTaHOBJICHHE, TEIUIOBOH 3((EeKT peakuuu, CKOPOCTb XHUMHUYECKOU
peakiuy, KaTaiu3, XHUMHYECKOe pPAaBHOBECHE, YIJIEPOAHBIH  CKeEJeT,
(YHKIMOHAJIbHASI TPYIINA, H30MEPHs,, TOMOJIOTHSI.

OCHOBHBIE 3aKOHBI
XUMHUHU

DopMyJIMpOBaHHE 3aKOHOB COXPAHEHMsI MacChl BEINECTB M IOCTOSIHCTBA
COCTaBa BELIECTB.

VYcTaHOBKAa TNPUYMHHO-CIEACTBEHHONH CBSI3U MEXAY COJEp>KaHUEM OTHX
3aKOHOB M HAITMCAHMEM XUMHUUYECKHMX (OPMyJT M ypaBHEHHH. Y CTaHOBKa
SBOJIFOLIMOHHON CYIIHOCTH MEHJEJIEEBCKOW M COBPEMEHHOU (hOPMYIHPOBOK
nepuoanueckoro 3akona JI. M. Menneneera. OObsicHeHHE (PH3UUECKOTO
CMBICJIa CUMBOJIMKH neproandeckoii Tabnuiel xumudeckux snementos [ U
MenneneeBa (HOMEPOB OJJIEMEHTa, II€PHOAA, TPYINIBI) W YCTAaHOBKA
NPUYHUHHO-CJIEICTBEHHON  CBSI3M  MEXIy  CTPOEHHEM  aToMa WU
3aKOHOMEPHOCTSIMH M3MEHEHHUS] CBOWMCTB 3JIEMEHTOB U OOPa30BaHHBIX HUMH
BELIECTB B IEpUOJAaX U IPyMInax.

XapakTepuCTUKa SJEMEHTOB MajblX W OONBIIMX TEPUOAOB MO HX
nojoxkeHuto B Ilepuoauyeckoii cucreme /. . Menneneesa.

OcHOBHbIE TEOPUH
XUMUH

YcTaHOBKAa 3aBUCUMOCTH CBOWMCTB XMMHUYECKHX BELIECTB OT CTPOEHUs
aTOMOB OOpa3ylOIIMX WX XHMHYECKHX JJIEMEHTOB. XapaKTePHCTHKA
BAKHEHUINIUX THUNOB XHMMHYECKHUX CBSI3€ W OTHOCUTEIBHOCTH 3TOU
THUIOJIOTHH.

OOmbsicHeHHe 3aBUCUMOCTH CBOWCTB BEINECTB OT HMX COCTaBa W CTPOCHUS
KPHUCTAJUIMYECKUX PELIETOK.

@OpMyJIUPOBKA OCHOBHBIX TMOJOXEHUH TEOPUU  BJIEKTPOJUTUUYECKOMN
AUCCOLMALMN U XapPAKTEPUCTHKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJJACCOB ~ HEOPraHWYECKUX  coenuHeHuil. @DOopMyIHpOBKA  OCHOBHBIX
MOJIOKEHUH TEOPUH XUMHUYECKOrO CTPOEHUS OPraHUYECKUX COENMHEHUHN U
XapakTepUCTUKA B CBET€ 3TOM TEOPUU CBOWCTB OCHOBHBIX KJIaCCOB
OPraHUYeCKUX COCTUHEHUHN

Baxueiiime
BELIECTBA U
MaTepUaIbl

XapakTepuCTHUKA COCTaBa, CTPOCHHUS, CBOMCTB, MOJYYEHHUS M IMPUMEHEHHS
BakHeHmmx MetamwioB (IA u II A rpymm, amoMuHUS, Kele3a, a B
€CTeCTBEHHO-HAyYHOM Tmpoduyie W HEKOTOpbIX d- BJIEMEHTOB) U HX
COeIMHEHU.

XapakTepuCTHUKA COCTaBa, CTPOCHHUS, CBOMCTB, MOJYYEHHUS M IMPUMEHEHHS
BaxkHedmux Hemerawios (VIII A, VIIA, VIA rpynm, a Takxke asora u
docdopa, yriepona v KpeMHUs, BOIOPOAA) U UX COSTUHEHUH.
XapakTepuCTHUKA COCTaBa, CTPOCHHUS, CBOMCTB, MOJYYEHHUS M IMPUMEHEHHS
BAXHEHIINX KJIACCOB YIJIEBOJOPOJOB (aJKaHOB, LMKJIOAJKAHOB, AJKEHOB,
AJKMHOB, apeHOB) W MX Hauboyiee 3HAUYMMBIX B HAPOJHOXO3SIHCTBEHHOM
MJIaHE NPEACTABUTEIEH.

22




AHanoruyHasi XapakTepPUCTHKa BaKHEHIIUX MpPEACTaBUTENEH Ipyrux
KJIACCOB OPTaHMYECKWX COEJUHEHHUI: MEeTaHOJa W 3TAHOJNA, CIOXKHBIX
3(UpOB, XKUPOB, MBLI, ATBAETHAOB ((POPMATBAETHIOB U aleTalbAEeTHa),
KETOHOB (aleToHa), KapOOHOBBIX KHUCJIOT (YKCYCHOW KHCIOTBI, JJIst
€CTEeCTBEHHO-HAYYHOr0 MPOQUIIS MPENCTABUTENCH APYTHX KJIACCOB KUCIOT),
MOHOCaxapuaoB (TJIFOKO3BI), IUCAXapuiaoB (caxapo3bl), MOJUCAXAPUAOB
(Kpaxmaia M LeJUTF0JIO3b]), aHWINHA, aMHHOKHUCIIOT, OEIIKOB, MCKYCCTBEHHBIX
U CUHTETHYECKHX BOJIOKOH, Kay4YKOB, IJIACTMACC.

XUMHYECKUN S3BIK
U CUMBOJIMKA

Ucnonp3zoBanne B y4eOHOH ©  NpodeCCHOHATBPHOW  JESITeIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKH.

Ha3BaHue wu3y4eHHBIX BELIECTB IO TPUBHAJIBHON WM MEXAYHAPOIHOU
HOMEHKJIaType W OTPa)X€HHE COCTaBa OTUX COEAMHEHUN C TOMOLIBIO
XUMUYECKUX (HOPMYIL.

OTpakeHHe XUMUYECKUX MPOLIECCOB C MOMOIIBI0 YPABHEHHN XUMHUYECKHUX
peakuuii

XUMHUYECKUE
peakuuu

OOmbsicHeHHe  CYLIHOCTH  XUMHYeCKHMX  mpoueccoB. Kiaccugpukanms
XUMUYECKMX peakLUuil MO pas3JuyHbIM [pPU3HAKAM. YHUCIYy M COCTaBy
NPOAYKTOB W peareHToB, TerioBoMy »sddexty, HampasneHuto, ¢ase,
HaJIMYUIO KaTaju3aTopa, WU3MEHEHMIO CTeleHEell OKHCIEHUS 3JIEMEHTOB,
00pa3yrommx BeIIeCTBA. YCTAaHOBKA IMPH3HAKOB OOIIEro M Pa3InYHOIO B
THUIOJOTUH PEAKLIMH 11 HEOPraHUYECKON U OPraHU4eCKON XUMHUH.
Knaccupukanmst BemecTs U TNPOLECCOB C€ TOYKH 3PEHUS OKHCIICHUS-
BoccTaHOBJIeHMs. CocTaBlieHHE ypaBHEHUN peakuui ¢ MOMOILIBI0 MeToAa
3JIEKTPOHHOTO OaaHca.

OOmbsicHeHHe 3aBUCHMOCTH CKOPOCTH XUMHUECKOW PEAKLHUH MU TOJOXKEHUS
XUMHYECKOTO PABHOBECHSI OT PAa3JIMYHBIX (PAKTOPOB

XUMUYECKUN
SKCMEPUMEHT

Brimonnenne XuUMHYECKOTO SKCIEPUMEHTA B IOJIHOM COOTBETCTBUHU C
npaBwiamMu  OesomacHocTH. HaOmronmenwe, (¢Qukcauuss W ONUCaHHE
Pe3yJIbTaTOB ITPOBEAEHHOIO KCIIEPHUMEHTA

Xumuueckasi
uHpopMaLus

[IpoBeneHne CcaMOCTOSATENBHOTO TIOMCKA XHUMHYECKOH uH(pOpManun ¢
UCTIOJIB30BAHUEM PA3JIMYHBIX HMCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX H3JAHHH,
KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa).

Hcnonp3oBaHNe KOMITBIOTEPHBIX TEXHOJOTHHA aiisi 0OpaboTKM M mepemadu
XUMHYECKOH WHPOPMALINHU U €€ IIPEICTABICHUS B Pa3IMUYHBIX (popmax

PacueTs! mo
XUMHYECKUM
bopmynam

U YPABHCHUSIM

YcTaHOBKAa 3aBUCHUMOCTHM  MEXJy KA4e€CTBEHHOM U KOJIMYECTBEHHOU
CTOPOHAMH XUMHUYECKUX OOBEKTOB U MPOLIECCOB. PelmeHne pacueTHbIX 3a1a4
N0 XUMUYECKUM (OPMyJIaM U YPaBHEHUSIM

[IpodpunsaOE U
npodecCHoHaIBHO
3HAYNMOE
cozeprkaHue

OObsicHeHHE XMMHYECKUX SIBJICHUH, MPOUCXOASIINX B MpUpone, ObITy U Ha
npousBoacTee. OmnpeneneHue BO3MOXKHOCTEH MPOTEKAHUSI XHMHYECKUX
NpeBpalleHHii B pa3auuHbIX yciaoBusx. CoOmoaeHne mpaBuil SKOJOTHYECKH
IPaMOTHOTO TMOBEAEHUs B OKpyxkawoiueir cpene. OlleHKka BIUSHHSA
XUMHYECKOTO 3arpsi3HEHUs] OKPYIKAIOLIeH Cpelbl Ha OPraHU3M 4YeJoBeKa U
apyrue skuBble opranu3mbl. CobmroneHue npasul Oe30macHOro odpaeHus ¢
TOPIOYMMH M TOKCHYHBIMH BEIECTBAMH, JTa0OPAaTOPHBIM 000PYIOBAHUEM.
[MoaroroBka pacTBOPOB 3aAaHHOH KOHLEHTpAaUUH B ObITy W Ha
IPOU3BOACTBE.

Kpurudeckasi  OLeHKAa  [JOCTOBEPHOCTH  XHMH4YeCKOW  uH(popmaumy,
MOCTYNAKOLIEH U3 Pa3HbIX HCTOYHUKOB

BBenenue

O3HakomIieHHe ¢ OHONOrHYECKUMHU CHCTEMaMH  Pa3HOro
VPOBHs: KJIETKOH, OPraHU3MOM, MOMYJISILUEH, SKOCUCTEMOM,

ouocdepoii. Onpenenenue ponu Onosoruu B GOPMHUPOBAHUH COBPEMEHHON
€CTeCTBEHHO-HAyYHOW KapTHHbI MHpPa U TPAKTHYECKONW AEATENIbHOCTH
monaer. OO0ydeHne coOMIOACHUIO PABWII TIOBEACHHUS B TIPUPOAE, OepeKHOMY
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OTHOILIEHHIO K OMOJOrnuecKkuM OOBEeKTaM (PacCTeHUSIM U JKUBOTHBIM M HX
cood11ecTBaM) U UX OXpaHe.

YUYEHHE O KJIETKE

XuMudeckas
OpraHu3aLus
KJIETKUA

YMeHue npoBOIUTh CPAaBHEHHE XMMHUUECKOH OpraHHU3aluy KUBBIX U HEKUBBIX
oOpekToB. IlomydeHune mpencraBieHUss O PONM  OPraHUYECKHX |
HEOPraHUYECKHX BEIIECTB B KJIETKE.

Crpoenue u
(YHKUNHU KIETKU

UsydeHne CTpOeHHs KIETOK 3YKapHOT, CTPOCHUS M MHOTrooOpasusi KIETOK
pacTeHHH M JKMBOTHBIX C MOMOIIBIO MHKponpenaparoB. Habmonenne kiaeTok
pacTeHUM U *KUBOTHBIX MO MUKPOCKOIIOM HA FOTOBBIX MUKpOIIpenaparax, ux
onucanue. IIpurorosnenne u onucanue MUKPONPENAPaTOB KJIETOK PACTEHU.
CpaBHeHue CTpOEHHs KJIETOK pacTeHUMl M JKUBOTHBIX [0 TOTOBBIM
MHUKPOIpenapaTam.

(OOMeH BeLlecTs U
npeBpaieHe
DHEPTHH B KJIETKE

YMeHHe CTPOUTh CXEMbl SHEPreTHUeCKOoro oOMeHa U OuocuHTe3a Oernka.
Ionyuenne npencraBieHus O IPOCTPAHCTBEHHON CTPYKType Oelka, MOJEKYJ

JIHK u PHK.

JKU3HEeHHBIN LIUKI
KJIETKUA

O3HakoMJieHHE C KJIETOYHOH TeOopuell CTpOeHUs OpraHu3MOB. Y MeHUe
CaMOCTOSITEJIBHO UCKATh J0KA3aTEeNIbCTBA TOTO, YTO KJIETKA — 3JIEMEHTapHast
JKHUBasg CUCTEMA WM OCHOBHAsA CTPYKTypHO-(I)YHKLII/IOHaJ'IbHaﬂ CAHNHHNIIA BCEX
JKHUBBIX OPTaHHU3MOB.

OPI'AHU3M. PASMHOKEHUE U THANBUJIYAJIBHOE PA3BUTHUE OPI'AHU3MOB

PasmMBoxxeHue OBnageHue 3HAHUAMH O Pa3MHOXEHHHU KaK O BAXKHEWIIIEM CBOMCTBE KHUBBIX

OpraHu3MOB Opra’Hu3MoB. Y MEHHE CAMOCTOSITEJIbHO HAXOAUTh OTJIMYUS MUTO3a OT ME03a,
ONpeAessis SBOJIOLUMOHHYIO POJIb 3TUX BUJOB JIEJICHUS KJIETKU.

HnausunyansHoe O3HakKOMJICHHE C OCHOBHBIMHM CTaIUSMH OHTOT€HE3a Ha MPUMEPE Pa3BUTHUSA

pa3BUTHE MMO3BOHOYHBIX JKUBOTHBIX. YmMeHne XapaKTepu30BaTh CTaguu

OpraHu3Ma MOCTAMOPHOHAILHOTO Pa3BUTHSl Ha mpuMepe dYenoBeka. (O3HAKOMIICHHE C
MPUYMHAMHM HapyLIeHWH B pa3BUTHM OPraHu3MOB. Pa3BuTue yMmeHHs
MPaBWIbHO (hOPMUPOBATH JTOKA3ATENbHYIO 0a3y 3BOJIOIMOHHOIO Pa3BUTHS
SJKMBOTHOT'O MHpA.

HnausunyansHoe BrisiBieHMe U OonucaHue NPU3HAKOB CXOZICTBA 3apOABIIIEN YEI0BEKA U APYTUX

pa3BUTHE YEJIOBEKA

IIO3BOHOYHBIX KaK JOKa3aTelbCTBA UX 3BOJIFOLMOHHOTO poxcTea. [lomyueHue
NPpEACTABICHUA (6] MIOCJIEACTBHUAX BJIMAHUA AJIKOTOJIA, HUKOTHHA,
HApPKOTUYCCKHX BELICCTB, 3arpsA3HEHUA CpeabI Ha pa3sBUTUEC u
PENPOAYKTHBHOE 310POBbE UEJIOBEKA.

OCHOBBI 'EHETUKH U CEJEKIINN

3aKOHOMEPHOCTH
HU3MCEHYHNBOCTH

O3HakOMJIEHHE C HACJIEICTBEHHOM U HEHACNENCTBEHHOW HW3MEHUHBOCTBIO U
ee OHMOJOrMYecKOH pOJBI0 B 3BOJIOLMHM kuBOro mwupa. [lomyuenue
NPEICTaBJIEHUsT O CBA3HM TE€HETUKU U MeauluHbl. (O3HaKOMJIEHHE C
HACJIEICTBEHHBIMH OOJIE3HAMH YEJIOBEKA, X MPUYUHAMH M NMPO(UIAKTHKOMN.
HNsyuenne  BAMSHHMS ~ AJIKOTOJU3MA, HAapKOMaHWM,  KypeHus  Ha
HACJIEICTBEHHOCTh ~Ha  BHpeoMmarepuane. AHamn3  (peHOTHIHYeCKOH
U3MEHYMBOCTHU. BBIsIBIEHHE MyTareHOB B OKPY KalOLIeH cpene U KOCBEHHAas
OLIEHKA BO3MOKHOT'O MX BJIMSIHHUs HA OPTaHU3M.

OCHOBBI CeleKLUH
pacTeHuii,
JKMBOTHBIX U
MHUKPOOPTaHU3MOB

IlonydyeHue npencTaBieHUs O TE€HETUKE Kak O TEOPETHYECKON OCHOBe
cesleKLMM. Pa3BuTue MeTanpeAMETHbIX YMEHUN B MpolLiecce HaxXOXKIEHUs Ha
KapTe LIEHTPOB MHOTr0O0pasHs M NMPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHH U
JOMAILIHUX >KUBOTHBIX, OTKpbIThIx H. WM. BaBumoseiM. M3yuyeHue meronos
rHOpUAN3AIMY U HCKYCCTBEHHOro o0TOopa. YMeHue pa3duparbcsi B STHYECKHX
acTieKTaX HEKOTOPBIX JOCTIDKEHHH B OWOTEXHOJNOIWH: KJIOHHPOBAHUU
JKUBOTHBIX M MpoOieMax KJIOHUPOBaHUS uenoBeka. (O3HaKOMIIEHHE C
OCHOBHBIMM JIOCTH)K€HUSIMU COBPEMEHHOH CEJIEKLIMU KYJbTYpPHBIX PacTeHMH,
JIOMaIIIHUX JKUBOTHBIX U MUKPOOPTraHU3MOB.

MNPOUCXOKAEHUE U PASBUTHE )KU3HU HA 3EMJIE. 3BOJIOINMOHHOE YYEHUE
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IIpoucxoxnenue u
HavaJIbHbIC

STallbl Pa3BUTHUSA
JKU3HHU Ha 3emJie

AHanu3 W OLEHKAa Pa3JINYHbIX THUIOTE3 MPOUCXOXKAEHHUs XKu3HU. [lomydenne
NpPEeACTaBICHUsT 00 YCIOXHEHWHU JKUBBIX OPTaHM3MOB Ha 3emiie B Ipouecce
SBOJIIOLMU. YMEHHE SKCIEPUMEHTAIbHBIM IyTE€M BBIABISITH aJalTHBHBIC
0COOEHHOCTH OpPraHW3MOB, MX OTHOCHTENbHBbIA xapaktep. O3HaKOMIIEHHE C
HEKOTOPBIMU TPENCTABUTEISIMA PEIKUX W HCYE3AIOLIUX BHIOB PACTCHUH U
KUBOTHBIX.  lIpoBemeHme  ommcanust ocobell  OmHOrO  BHAa MO
MOP(OJIOTHUECKOMY KPHUTEPHIO TpPH BBINOJIHEHUH Ja0OpaTOPHOH paboTHL
BeisiBiieHHE YepT NPUCTIOCOONIEHHOCTH OPTraHU3MOB K pPa3HBIM  Ccpeaam
oOuTaHus (BOOHOH, HA3€MHO-BO3IyIIHOM, TOYBEHHOM).

Hcropus passurus
5BOJIFOLIMOHHBIX
unen

HsyueHne Hacienusi 4esioBeYECTBA HA MNPUMEpPE 3HAKOMCTBA C HMCTOpUEH
pazButus 3BOMOUMOHHBIX uaell K. Jlunnes, XK. b. Jlamapka Y. JlapsuHa.
OueHuBaHuE POJIU HBOIOIMOHHOTO yUeHUsl B (JOPMHPOBAHUH COBPEMEHHOM
€CTeCTBeHHOHAYYHOU KapTUHBI Mupa. Pa3BuTHE CIOCOOHOCTH SICHO M TOYHO
U3JlaraTb CBOW MBICIH, JIOTHYECKU OOOCHOBBIBATH CBOIO  TOYKY  3PEHHUS,
BOCIIPUHUMATh M AHAJIM3UPOBATH MHEHUsS COOECETHUKOB, MPU3HABAS MTPABO
JPYroro 4ej0BeKa HA HHOE MHEHHE.

Mukpo3BoIOLUs U
MaKpPOIBOIIOLHUS

O3HakoMIIeHHE ¢ KOHLEIIUEH BUA, €€ KPUTEPUAMH, TTOA00p MPUMEPOB TOTO,
YTO MONYJSIIUA — CTPYKTYpPHAs €AMHULIA BUIA W 3BOJOLUH. O3HAKOMIICHHE
C ABIDKYIIMMICS CUJIAMU SBOJIFOLIMU U €€ I0KA3aTeNIbCTBAMU. Y CBOCHHUE TOTO,
YTO OCHOBHBIMH HAIPABJICHHUSAMH 3BOJIOLHOHHOIO IpOrpecca sBISIOTCA
Ononoruueckuil mporpecc U OMOJOTMYECKUil perpecc. YMeHHEe OTCTauBaTh
MHEHHE, O COXPAaHEHHH OHOJIOTMYEeCKOr0 MHOrooOpasus Kak OCHOBE
yCTOMUMBOCTH OMOC(epbl U MPOrPECCUBHOTO €€ Pa3BUTHS. Y MEHHE BBISIBIIATD
NPUYMHBI BBIMUPAHUSI BHJIOB.

MNPOUCXOKAEHUE YEJOBEKA

AHTpOIoreHes

AHau3 U OLEHKA Pa3MYHbIX TUIIOTE3 O MPOUCXOKAEHUH HesnoBeka. Pazsutue
YMEHHUsI CTPOUTH JOKA3aTeNbHYI0 0a3y MO CPaBHUTENBHOH XapaKTEPUCTHKE
YeJI0BeKa U MPUMATOB, JOKAa3blBasi UX POACTBO. BhIsABIEHNE 3TANOB 3BOIOLUN
4EJIOBEKA.

Yenoseueckue pachl

Vmenune AOKa3bIBATh PABCHCTBO YCJIOBCUCCKUX PAC HA OCHOBAHWU UX POACTBA
U €AUHCTBA MMPOUCXOXKACHUS. PasBurue TOJICPAHTHOCTH, KPUTHUKA paCru3Ma BO
BCECX €TI0 MPOSABJICHUAX.

OCHOBBI OKOJIOTrnmn
Oxonorust — Hayka | M3ydeHue »sSKoJOrmueckux (akTOpOB M HMX BIUSHUS HAa OPTaHU3MBL
0 3HAKOMCTBO  C  JKOJIOTMYECKHMH  CHCT€MaMH, HUX  BHUIOBOH W
B3aWMOOTHOIICHUSAX | MPOCTPAHCTBEHHOH  CTPYKTypamMH.  YMeHHe  OOBSICHATb  NPHYUHBI

OpPTaHHU3MOB MECKAY
co0oit

U OKpyKaroein
cpenoit

YCTOMUMBOCTH M CMeHbl 3KocucteM. (O3HAKOMJIEHHE C MEKBHUAOBBIMU
B3aUMOOTHOIICHUSIMH B JKOCHUCTEME.  KOHKypeHIMeHd, cuMOHo30M,
XUIIHUYECTBOM, Mapa3uTU3MOM. Y MEHHE CTPOUTH SIPYCHOCTb PACTUTENLHOTO
cool11ecTBa, MULIEBbIE LIEMH U CETH B OMOLIEHO3€, a TaKXKe SKOJOTHUECKHe
nupaMuabl. 3HAHHE OTJIMYUTENbHBIX MPHU3HAKOB MCKYCCTBEHHBIX COOOINECTB
— arpo’KOCHCTEMBI U YPOOIKOCHCTEMBI.

OnncaHue aHTPONMOTEHHBIX W3MEHEHWH B €CTECTBEHHBIX INPUPOIHBIX
nangmadTax cBoe MecTHOCTH. CpaBHUTENBHOE OINWCAHWE ONHOW U3
€CTeCTBEHHBIX MPHPOIAHBIX CHUCTeM (Hampumep, Jeca) W KakoH-HUOyOb
arposKOCHUCTEMBI (HampuMmep, mmeHudHoro mojisi). CocTaBieHue cxeMm
nepefayy BeIeCTB M SHEPTHH I10 LETsSIM MUTAHUS B IPUPOAHON 3KOCUCTEME U
arpoLeHose.

Buochepa —
rodaibHas
DKOCHCTEMA

Osnakomyienue ¢ yuearnem B. 1. BepHaackoro o 6uocdepe kak o rinodaibHON
skocucteMe. Hanudme mnpencraBieHHs O CXeMe 3KOCHCTEMbl Ha MpHMepe
Ouocdeprl, KpyroBOpoTe BEIIECTB M NPEBpALIEHHUN 3HEPruu B OHocdepe.
YMeHHne A0Ka3bIBaThbPOJIb JKUBBIX OPTaHU3MOB B o6uocdepe Ha
KOHKPETHBIX MpHMepax.
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Bbuocdepa n yenosex

Haxosknenue cBsi3u u3MeHeHus: B Onocdepe ¢ MOCIeICTBUSIMU EATETbHOCTH
YeJOBeKa B OKpyXKarollell cpene. YMeEHUE ONpenessaTbh BO3AEHCTBUE
NPOM3BOJICTBEHHOHN NEATENbHOCTH HA OKPYIKAIOINYI0 Cpeny B 00JacTu CBOeH
Oyayueii mpodeccun. O3HaKOMIIEHHWE C TJIO0ANBHBIMU HKOJIOTHYECKUMU
npobieMaMd W yMEHHE ONpenessiTh MyTH ux pemenns. OmnucaHue u
MPAaKTHYECKOE CO3MaHME MCKYCCTBEHHOW SKOCHCTEMBI (MPECHOBOIHOIO
akBapuyma). Pemenue skomorudeckux 3anad. JIeMOHCTpUpPOBaHHE YMEHUS
MOCTAHOBKH LIEJICH NeATEIbHOCTH, JIAHUPOBAHUS COOCTBEHHOMN AESITEIbHOCTU
I JOCTH)KEHHUS] TIOCTABIICHHBIX  [€JIel, TPEABHIECHHS  BO3MOXKHBIX
pe3yJNbTaTOB 3THX JEWCTBUN, OpraHU3aluu CaMOKOHTPOJII W  OLICHKH
MOJyYEHHBIX pe3ynbTaToB. OOyueHue COOMIONEHUIO0 TPABHI MOBEACHUS B
npupone, OepekHOMY OTHOIIEHUIO K OHOJIOTHYeCKUM OOBEKTaM (PacTeHUSIM,
JKUBOTHBIM U WX COOOIIECTBAM) U UX OXPaHE.

BUOHHUKA

buonuka kak ogHO
W3 HaIpaBJICHUI
Ouosoruy u
KHOEPHETHUKU

O3HakOMJIGHME C  TpUMEpPaMH  HCIOJb30BaHUSI B XO3SMCTBEHHOU
OEeSITENbHOCTH JIIoAer MOp(hHO QYHKIMOHANBHBIX YePT OpraHU3aluN PACTeHHMA
Y )KUBOTHBIX MPU CO3JAHUM COBEPLUEHHBIX TEXHUYECKUX CUCTEM U YCTPOICTB
MO aHAJOTMH C JKUBBIMH CHCTEMaMH. 3HAKOMCTBO C TpyO4aThiMu
CTPYKTypaMH B KMBON MPUPOAE U TEXHUKE, A3POAUHAMUYECKUMHU 151
TUAPOJAUHAMUYECKUMU YCTPOHCTBAMU B

JKUBOW MPUPOAE U TEXHUKE. YMEHHE CTPOUTb MOJENN CKJIAA4aTon

CTPYKTYPBbL, UCIIOJIb3yEMBbIE B CTPOUTENBCTBE.

Pe3yabTaTbl 00yueHus1 (0OCBOGHHBIE YMEHUSsI, YCBOCHHbIE
3HAHUSA)

(I)OprI H METOAbI KOHTPOJIA H
OLIEHKH Pe3yJIbTATOB 00y4YeHus!

Vumenun:

OOBSICHAT poOJb Ouomorunt B (HOPMUPOBAHHU HAYYHOTO
MHpPOBO33PEHUs,  BKJAA  OHOJOrMYECKHMX  TEOpUil B
(bopMHUPOBaHKHE COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHUHBI
MUpa; €AUHCTBO >KMBOH U HEXXUBOW NPUPOJBI, POACTBO JKUBbIX
OpPraHU3MOB, OTPULIATEJIBbHOE BJIMSHUE AJKOrOJjsi, HUKOTHHA,
HApPKOTUYECKUX BEIIECTB Ha SMOpHOHATIBHOE 51
NOCT3MOPHOHAIPHOE ~ Pa3BUTHE  YEJIOBEKA, BIIUSTHUE
SKOJIOTUYECKUX (DAKTOPOB HA JKUBbIE OPTaHHM3MBI, BIHMSHUE
MYTareHOB Ha PACTEHUs, KUBOTHBIX U YEJIOBEKA, B3aUMOCBS3H
U B3aUMOACHCTBHE OpPraHU3MOB U OKPY’KAKOIIEW Cpensl,
OpUYMHbI U (PAKTOPBl 3BOJIOLMH, H3MEHSIEMOCTb BHAOB;
HapylleHUsl B Pa3BUTHUH OPraHU3MOB, MyTallMl U UX 3HA4YeHUE
B BO3HUKHOBEHUU HACJIEACTBEHHBIX 3a0o0neBaHMI,
YCTOMYMUBOCTD, PAa3BUTHE M CMEHBI HKOCUCTEM;, HEOOXOIUMOCTh
COXpaHEHHMsT MHOrooOpasusi BUIOB pellaTh >JEMEHTapHBIC
Ouonornyeckne 3aaaum; COCTABISITh HJIEMEHTaPHbIE

CXeMbl CKPELIMBAHMS U CXEMBbI NIEPEHOCA BEIIECTB U Mepenadn
SHEPrUM B 3KOCHUCTeMax (LeMu MUTaHUS), OIUCBIBATH
0CcOOEHHOCTH BHIOB IO MOP(OJIOTHIECKOMY KPHTEPHIO

CaMOCTOSITENTbHBIE pabOTHI
YCTHBIH ONpPOC

IoMaInHsist padora
CaMOCTOSITENTbHBIE pabOTHI
TECTUPOBAHHUE

i pepeHITPOBAHHBIN 3a4ET
KOHTPOJIbHAs paboTa
nmuchbMeHHasi paboTa (perieHue
3amay)

i pepeHTPOBAHHBIN 3a4ET
KOHTPOJIbHAs paboTa

BBISIBJISITH TIPHUCIIOCOOJIEHUST OPTaHU3MOB K cpene OOuTaHwus,
UCTOYHUKH W HAJU4YHUe MYTAareHOB B OKpYyKaloIIehd cpene
(KOCBEHHO), aHTPOIIOT€HHbIE U3MEHEHHSI B DKOCUCTEMaX CBOSH
MECTHOCTH

NPAKTUYECKHUE 3aHATHS
i pepeHTPOBAHHBIN 3a4ET
KOHTPOJIbHAs paboTa

CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI: XUMHUECKUI COCTaB TeJ
JKUBOW M HEXHUBOH MPUPOABL, 3aPOABILICH YeIOBeKa U IPYTUx
JKUBOTHBIX, IPUPOIHBIE S3KOCUCTEMBI U arpO3KOCUCTEMBI CBOEH

YCTHBIH ONpPOC
TECTHPOBaHNE
g depeHTPOBaHHBIN 3a4ET
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MECTHOCTH, TMpOLecChl (€CTECTBEHHbIH M HMCKYyCCTBEHHBIN
0oTOOp, TOJIOBOE U OeCrojioe Pa3MHOKEHUE) U IeJIaTh BBIBOIBI
1 0000IIeHNs] HA OCHOBE CPABHEHUS U AHAJIH3A,

KOHTPOJIbHAs paboTa

AHATU3UPOBATh u OLICHUBATH Ppa3JInIHbIC TUIIOTEC3bI (6]
CYLTHOCTHU, NPOUCXOXKACHUU KU3HU U YCTIOBECKA, FJ'IO6aJ'IbeIe
OKOJIOTHYCCKUE HpO6J’IeMbI U HUX PCHICHUA, NTOCICACTBUA
COOCTBEHHOM NEsITENIbHOCTH B OKPYIKAIOIIEH cpenie

YCTHBIH ONpPOC

IoMaInHsist padora
CaMOCTOSITENTbHBIE pabOTHI
g depeHIMPOBAHHBIN 3a4ET

HaxoAWTh WHGPOpPMALMIO O OWONOrHYeCKUX OOBEKTaxX B
Pa3JIMYHBIX MCTOYHUKAX (yueOHWKAX, CIPaBOYHHKAX, HAYYHO-
MOMYJIIPHBIX M3AaHUSIX, KOMITBIOTEPHBIX 0a3ax, pecypcax CeTH
HHTepHeT) U KPUTHYECKH €€ OIICHUBATH;,

CaMOCTOSITENTbHBIE pabOTHI
nuddhepeHINPOBAHHBIN 3a4ET
KOHTPOJIbHAs paboTa

U3ydaTb HU3MCHCHHA B SKOCHCTEMax Ha OHOJIOrHYECKUX
MOOECIIAX

IoMaInHsist padora
KOHTPOJIbHAsA paboTa

Snanua:

OCHOBHBbIE  TIOJIOKEHUSI ~ OWOJNIOTMYECKUX  TEOpUH |
3aKOHOMEPHOCTEH:  KJIETOYHOM TEOpPHUH, SBOJKOLIHMOHHOIO
yuenusi, yuenuss B.M.Bepraackoro o Owuocdepe, 3aKOHBI
I"'Menpens, 3aKOHOMEPHOCTEN U3MEHYUBOCTH 51
HACJICZICTBEHHOCTH,

CaMOCTOSITENTbHBIE pabOTHI
YCTHBIH ONpPOC
nuddhepeHINPOBAHHBIN 3a4ET
KOHTPOJIbHAs paboTa

CTpoeHHe ¥ (PYHKIIMOHUPOBAHUE OHOJOTUYECKHUX OOBEKTOB:
KJIETKH, TEHOB ¥ XPOMOCOM, CTPYKTYPBI BUJIA 1 SKOCUCTEM,

pa3bop cutyanmii
KOHTPOJIbHAsA paboTa

CYIIHOCTb OHMONIOrYECKUX MPOLIECCOB:
Pa3MHOKECHUS, OIIOAOTBOPCHUS, HeﬁCTBHﬂ HCKYCCTBCHHOTO U
€CTeCTBEHHOTro 0TOOpa, (POPMUPOBAHUE MPHUCIIOCOOIEHHOCTH,
MPOUCXOXKIACHUEC BUAOB, KPYrOBOPOT BEIICCTB U MPEBPALLCHUEC
SHEPTUH B KJIETKE, OPraHu3Me, B YKOCHCTEMax 1 Ouocdepe;

IoMaInHsist padora
CaMOCTOSITENTbHBIE pabOTHI
TECTUPOBAHHUE
nuddhepeHINPOBAHHBIN 3a4ET
KOHTPOJIbHAsA paboTa

BKJIQJl BBIAIOLINXCS (B TOM YHCJIE OTEUECTBEHHBIX) YUCHBIX B
pa3BUTHE OMOJIOTHYECKOIN HAYKH,

CaMOCTOSITENTbHBIE pabOTHI
KOHTPOJIbHAsA paboTa

OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U CUMBOJTHKY

paboTa mo KapToukam
g depeHTPOBaHHBIN 3a4ET
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S. TEMATUKA HHAUBUAYAJIBHBIX ITPOEKTOB

NNk W=

Marepus, pop™sl ee IBMKEHHSA U CYIIECTBOBAHUS.

IlepBsiii pyccknit akaneMuk M.B. JIoMOHOCOB.

HckyccTBO M NpoLiEcC MO3HAHUA.

@u3HKa U My3bIKAIBHOE HCKYCCTBO.

I{BeTOMYy3BIKA.

@®usHka B COBPEMEHHOM LIMPKE.

Ou3nUecKrue METOABI HCCIIETOBAHNA MTAMATHHUKOB UCTOPHH, APXUTEKTYPHI H

MPOU3BEICHUN UCKYCCTBA.
8. HaHoTexHONOrHs Kak MPUOPUTETHOE HAIIPABJICHUE PA3BUTHS HAyKU U ITPOU3BOJICTBA B
Poccuiickoit @enepanum.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

3aKOHBI COXPAHEHUSI B MEXAHHUKE.

OyHAaMEHTATbHBIE B3aUMOICHUCTBHS.
MounekyaspHO-KHHETHYECKAs TEOPUA UECAIbHBIX Fa30B.
CospemeHHas pusnveckas KapTHHA MHUPA.

Anexcannp ['puropsesud CTomeTos - pycckuil Pusuk.

Anexcannp Cremanosu4 [10moB - pycckuii yUeHBIH, H300PETATEND PAIHO.
AHape Mapu AMnep — OCHOBOIONOXKHHUK 3EKTPOAUHAMHUKH.
Benwuaiimme oTkpeITHA QH3UKH.

Judpakuums B HAIIEH JKU3HH.

3HaueHue OTKpbITUH [ anmunes.

Hcaak HproTOH - cO31aTeIh KITACCHYECKOH (PU3UKH.

Maiikn @apaneii - co3aTeNnb yYeHU 00 SJIEKTPOMATHUTHOM TIOJIE.
Makc I1nank.

Muxaun BacunbseBud JIOMOHOCOB — YUEHBIM-IHIUKIIOTIETUCT.
Hukona Tecna: ;xu3Hb ¥ HEOOBYAWHBIE OTKPBITH.

Hunsc bop - oqun U3 co3nateneii COBpeMEHHOUN (DPU3HKH.
Onrtuyeckue sIBIEHUA B IPUPOJE.

[InaneTsr ConHEYHON CUCTEMBI.

[Ipou3BoACTBO, Epeaaya U UCIOJIb30BAHHUE FTIEKTPOIHEPTUH.
[Ipoucxoxkaenue CONMHEYHON CUCTEMBI.

Pa3BuTHe cpeacTB CBA3U U paauo.

Poxnenue u 3Bomonus 3B€34.

CBeT - 3IeKTpOMarHMTHas BOJHA.

Cepreii [TaBnosuy Kopones - KOHCTPYKTOP M OpraHu3aTop MPOU3BOACTBA PAKETHO-

KOCMHUYECKOU TEXHUKHU.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

VY npTpasByk (MoMy4eHHE, CBOWCTBA, TPUMEHEHHE).

®otospdexr. [Ipumenenue apnenus porodddexra.

Xanc Kpuctuan Opctes — OCHOBOMOIOKHUK 3IEKTPOMArHe TU3Ma.
XHUMHA B UHIYCTPHUH KPacoTbl

XUMHA B HCKYCCTBE

XHUMHA B KpUMUHAJIUCTUKE

XuMus B KyJIHHAPHUH

XUMHUSA B CETTBCKOM XO35HCTBE

XUMHA B FOBEJIUPHOM JIETIE

ButaMuHHbIE penapaThl — MOJIb3a WM Bpea?

bakrepun Ha ciry)xOe YenoBeYeCTBY

Kak cne3ts ¢ HeTIHOM UTITBI — aTTbTEPHATHBHBIE HICTOYHUKH YHEPTHH
Mosnononus Ha pa3yMm — ecTh Id oHa y Homosapiens?
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