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PE3YJIbTATBI OCBOEHUSA KYPCA BUOJIOT'NN

JINYHOCTHBIMH pe3yJabTaTaMu 00yIeHHS OOIIel OMOJIOTHH B CTapIIeh MPO(MILHOMN IIKOJIE SBIISIOTCS:

- pa3BUTHUEC MMO3HABATCIBHBIX HHTCPECOB, MHTCIIJICKTYAJIbHBIX 1 TBOPUCCKUX CHOCO6HOCT€I>'I yYUJalnuxcs,

- yOeXIEHHOCTh B BO3MOKHOCTH TO3HAHUS TPHPOABI, B HEOOXOAWMOCTH Pa3yMHOTO HCIOJIb30BAHUS
JOCTV)KEHUH HAayKH M TEXHOJOTHH IS NAIBHEHIIeTro pa3BUTHS YEIOBEYECKOro OOIIEeCTBa, YBAKEHHE K
TBOpLIAM HAYKH U TEXHHKH, OTHOLICHHE K OMOJIOTHH KaK K JIEMEHTY OOIIeUeIOBEYeCKON KYJIbTYPhL;

- CaMOCTOSITENILHOCTD B IPUOOPETEHNH HOBBIX 3HAHUN M MPAKTUIECKUX YMEHHH;

- TOTOBHOCTH K OOOCHOBAaHHOMY BBIOOPY JKM3HEHHOTO IIyTH B COOTBETCTBHHM C COOCTBEHHBIMHU
HHTCPECaMU U BO3SMOXKXHOCTAMU;

- MOTHBAIIHS CBOCH 00pa30BaTEIbHOM JEITSILHOCTH HAa OCHOBE JIMYHOCTHO OPUCHTUPOBAHHOTO TTOIX0/1a;
- (opmupoBaHHE IIEHHOCTHBIX OTHOIICHHWH JAPYr K IpPYry, K YYHTENII0, K aBTOpaM OTKPBITHH U
HN300PETCHHMH, K PE3yJIbTaTaM O0YUICHUS;

MeTanpenMeTHBIMHU Pe3yJIbTATAMM SIBIISIOTCS:

- IPUOOpETEeHUE U 3aKpEIUICHIE HABBIKOB 3 (GEKTHBHOTO MOMyYSHUSI U OCBOCHHUSI yueOHOTO MaTepuana C
HCITOJIb30BaHNEM YUYeOHOU JHTepaTyphl (y4eOHHKOB W TIOCOOHWH) , Ha JIEKIMAX, CEMHUHAPCKUX H
IMMPAKTUYCCKUX 3aHATUAX

- OBJIAJICHUE HABBIKAMH CaMOCTOSITEJIBHOTO MPUOOPETEHUsT HOBBIX 3HAHUW, OpTraHHU3alUU
yueOHOM JesATeNbHOCTH, IOCTAaHOBKM II€JIeH, IUIAHUPOBAHUS, CAMOKOHTPOJS M OLEHKHU
pe3yJIbTaTOB CBOEH JEATEIIBHOCTH, YMEHUSIMHU MPEIABUAETH BO3MOYKHBIE PE3YyJIbTaThl CBOUX
JIEHCTBHI;

- TOHUMAaHUE Pa3Iuduil MEX1y albTePHATUBHBIMU (DAKTaMU U TUIIOTE3aMH, BBIIBUTAEMBIMU JIJISI
UX OOBICHEHMS, TEOPETUYECKUMHU MOJEISIMHU U peallbHBIMH OOBEeKTaMH, oBiazeHue YY/[ Ha
pUMepEe BBIIIBIDKCHUS THIIOTE3 JUISI OOBSICHCHUS W3BECTHBIX (PAKTOB M TPOBEACHUS WX
9KCIIEPUMEHTAILHOM MTPOBEPKHU, PA3padOTKH TEOPETUUECKUX MOJIEIIEH MPOIIECCOB U SIBJICHHIA;

- (opmMupoBaHHWE yYMEHHI BOCIHPHHHMATBH, NepepadaThiBaTh U TPEIBSIBISATH HHPOPMAIHMIO B
CIIOBECHOM, o0Opa3HOi, cHUMBOJIMYECKOW Qopmax, aHaTU3UpOBaTh U IepepadaTbiBaTh
MOJy4YEHHYIO MH(POPMAIMIO B COOTBETCTBUU C IMOCTABJICHHBIMH 3a7]auaMU, BBIIEISITH OCHOBHOE
COZEp)KaHUE TMPOYUTAHHOIO TEKCTa, HAXOJUT B HEM OTBETHl HA IOCTABJIEHHBIE BOIPOCHI U
u3Jjaratb UX;
- TPHOOpPETEHUE OIbITa CAMOCTOSTSIBHOTO IIOMCKa, aHaimM3a W OTOOpa HWHQpOpMAIUU C
UCIIOJIb30BAaHUEM PAa3IUYHbIX HCTOYHUKOB U HOBBIX HH(GOPMAIMOHHBIX TEXHOJOTHHA IS
pelICHMS TO3HABATEbHBIX 3a/1a4;

- pa3BUTHE MOHOJOTMYECKOM W JUAJOTMYECKOM pEe4YHd, YMEHHME BBIPaXKaTh CBOU MBICIU U
CIIOCOOHOCTH BBICIIYIIMBATh COOECEIHMKA, MOHUMATh €r0 TOYKY 3pEHHs, NMPHU3HABATH IMPABO
JIPYroro 4ej0BeKa Ha UHOE apryMEHTUPOBAHHOE MHEHUE;

- OCBOCHHME MPUEMOB JECHWCTBUUA B HECTAHJAPTHBIX CUTYaLMSX, OBJIAJACHUE IBPUCTHUUYECCKUMH
METOJIaMH pelIeHHsI TPoOIeM;

- opmupoBaHue yMeHU pabOTaTh B TPYIIE C BHIMOJHCHHUEM PA3UYHBIX COIMAILHBIX POJICH,
MPEJICTaBIISITh U OTCTauBATh CBOM B3TJIABI U yOCXKICHUS, BECTH IUCKYCCHIO.

IIpenmeTHbIe pe3yJbTAaThl OCBOCHHUS MPEIMETHOM 00sacTu «bronorum»

- chopMHPOBAHHOCTH OCHOB IEIOCTHOW HAYYHOU KapTUHBI MUDA,

- opMHUpOBaHUE TOHUMAHUS B3aUMOCBS3U U B3aUMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

- chopMHUpPOBAaHHOCTH MTOHMMAHUS BIUSHUS €CTECTBEHHBIX HAYK HAa OKPYXKAIOUIYIO Cpeay,
IKOHOMUYECKYI0, TEXHOJOTUIECKYIO, COIMATLHYIO M ATUYECKYIO c(hephl NesATCILHOCTH YEIIOBEKA;
- CO3JIaHUE YCJIOBUH IJI Pa3BUTHUS HABBIKOB YyUe€OHOM, MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU €ATEIbHOCTH, MOTHBAIIMK 00YJAIOUTUXCS K CAMOPA3BUTHIO;

- chopMHPOBAHHOCTH YMEHUI aHAIU3UPOBATH, OLIEHUBATH, IPOBEPATH HA JIOCTOBEPHOCTD U
00001maTh HAYYHYIO WH()OPMALIHIO;

- 4c()OpMHUPOBAHHOCTH HABBIKOB 0€30MacHON pabOThI BO BpEMs IPOEKTHO-HUCCIIEI0OBATENbCKON U
IKCIIEPUMEHTAIBHON ACSITEILHOCTH, TIPH UCIIOIB30BAHUH JIA0OPATOPHOTO 000PYIOBAHHS,
IIpenmeTHbIe pe3yabTaThl H3y4YeHHs PeAMeTHOI 00sacTu ""buosiorus' BKIOYAOT
pe3yabTarthl:



1) chopMUPOBAHHOCTH CUCTEMBI 3HAHHM 00 00X OMOTOTHYECKIX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX;

2) chopMHUPOBAHHOCTh YMEHUH HCCIEA0BATh U aHAIM3UPOBATH OMOIOTHYECKUE OOBEKTHI U
CUCTEMBI, OOBSICHITH 3aKOHOMEPHOCTH OMOJIOTHUYECKUX IPOIIECCOB U SBJICHHIA; TPOTHO3UPOBATH
MOCIIEACTBHSI 3HAUUMBIX OMOJIOTUYECKUX UCCIICIOBAHMIA;

3) BaJieHue YMEHUSMH BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUI 00 OCHOBOITOJIATAOIINX
OMOJIOTUYECKHUX 3aKOHOMEPHOCTAX U 3aKOHAX, O MIPOUCXOKACHUU U CYIITHOCTH KU3HH,
I00ATLHBIX U3MEHEHUSX B Onocdepe; IpoBepsITh BHIABUHYTHIC TUIIOTE3bI
9KCIIEPUMEHTAILHBIMU CPEJICTBAMU, GOPMYIUPYS LIETb UCCIETOBAHUS;

4) BaJicHHE METOJIaMU CAMOCTOSITEIILHOM MMOCTAHOBKH OMOJIOTHYECKUX IKCIIEPUMEHTOB,
OTHMCAaHUs, aHAIIM3a U OLIEHKH JIOCTOBEPHOCTH MOTYyYEHHOTO PEe3yIbTaTa;

5) chopMUPOBAHHOCTH YOCIKICHHOCTH B HEOOXOMMOCTH COOJIFOICHUS ITHUECKUX HOPM H
9KOJIOTHYECKUX TPEOOBAHUI MTPU MIPOBEICHUU OUOIOTMUECKUX HCCIET0BaHUM.

BoinycKkHUK HA YriIy0JIeHHOM YPOBHE HAYYUTCS:

OLICHUBATH POJIb OMOJOTHUYECKUX OTKPHITUN U COBPEMEHHBIX HCCIEAOBAHUN B Pa3BUTUHN HAYKU U
B MIPAKTUYECKON JEATEILHOCTH JIIO/ICH;

OIICHUBATH POJIb OMOJIOTHH B (DOPMHUPOBAHUH COBPEMECHHON HAYYHOW KapTHUHBI MUPA,
IPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OMOJIOTHUY;

YCTaHABIMBATh U XapaKTEPU30BATh CBSI3b OCHOBOTMOJATAIOIIUX OUOJIOTHYECKUX TTOHITHI
(kJeTka, OpraHus3M, BUJ, IKOCHCcTeMa, buocdepa) ¢ OCHOBOIMOIATAIOUIUMHE MOHATUSIMU IPYTUX
€CTECTBEHHBIX HAYK;

000CHOBBIBATh CUCTEMY B3TJISIZIOB HA JKUBYIO MPUPOAY U MECTO B HEH YeoBEKa, MPUMEHSIS
OHMOJIOTUYECKHE TEOPUH, YUCHHS, 3aKOHbI, 3aKOHOMEPHOCTH, IOHUMATh TPAHHIIBI UX
MPUMEHUMOCTH,

MPOBOAUTDH y4EOHO-UCCIIEIOBATENBCKYIO AESITENbHOCTD 110 OMOJIOTUU: BBIIBUTATh TUIIOTE3BI,
IUTAHUPOBATH PaboTy, OTOMPATH U IPEOOPA30BEIBATH HEOOXOAUMYIO HH(GOPMAITUIO, TIPOBOIUTH
9KCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YIbTAThI, JIe7aTh BHIBOIBI HA OCHOBE MOJIYUYE€HHBIX
pe3yJIbTaToB.

BBISIBJIAITH U 0OOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3aIuy KU3HU;
YCTaHABIIMBATh CBSI3b CTPOCHUS U (PYHKIMII OCHOBHBIX OMOJIOTUYECKUX MAKPOMOJIEKYJII, UX POJIb
B TIpo1ieccax KJIETOYHOro METaboIn3Ma;

pemaTh 3a1a4u Ha onpezenenue nocienaoparenbnocty Hykiaeotuaos JJHK u uPHK (MPHK),
antukonoHoB TPHK, nocnenoBarensHOCTH aMUHOKHUCIIOT B MOJIEKYJie OeNKa, IPUMEHSS 3SHAHUS
0 peaKIUsAX MaTPUYHOTO CUHTE3a, TEHETUYECKOM KOJIE, PUHIIUIIE KOMIUIEMEHTApPHOCTH;
JIeJIaTh BBIBOJBI 00 U3MEHEHUSIX, KOTOPbIE MPOU30IAYT B MpoIleccax MAaTPUYHOTO CUHTE3a, B
CJIy4yae U3MEHEHHUs MOCIIEI0BATENbHOCTH HyKIIeoTn10B JJHK;

CpaBHUBATH (Pa3bl JACJCHUS KJIETKHU; PEIIaTh 3aJa4i Ha ONpeIeJIeHnEe U CPaBHEHHE KOJTUYECTBA
reHeTuyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX OPTaHU3MOB B
pa3HbIX (pa3ax KIETOYHOTO IHKIIA;

BBISIBJISITH CYIIECTBEHHBIE MPU3HAKK CTPOCHUS KJIETOK OPTaHU3MOB Pa3HBIX LIAPCTB )KUBOU
MIPUPO/IbI, YCTAHABIMBATH B3AaUMOCBS3b CTPOCHUS U (PYHKIIMI YacTe U OPraHOU 0B KIIETKH;
000CHOBBIBATh B3aMMOCBSI3b IJIACTHYECKOTO M SHEPTETUICCKOT0 OOMEHOB;

CPaBHMBATh MPOLIECCHI MIIACTHUYECKOTO U SHEPTeTUYECKOr0 0OMEHOB, MPOUCXOISIINX B KIETKAaX
JKUBBIX OPTaHU3MOB;

OTPEIETATh KOJTUYECTBO XPOMOCOM B KJIETKaX PaCTEHUN OCHOBHBIX OTJICJIOB Ha pa3HBIX dTarax
YKU3HEHHOTO 1IHUKJIA;

pemiaTh TeHETHYECKHUE 3a/1a4l Ha IUTUHOPUIHOE CKPEIIMBaHUE, CIEIIJICHHOE (B TOM YHCIIE C
M0JIOM) HACJIEIOBaHKE, aHAIM3UPYIOIIEe CKpelIMBaHNe, IPUMEHSS 3aKOHbI HACJIEICTBEHHOCTH U
3aKOHOMEPHOCTH CIEIJICHHOTO HAaCJIeIOBAHUS,

PacKpBIBaTh MPUYMHBI HACIICICTBEHHBIX 3a00JIEBAaHUH, ApTyMEHTHPOBATH HEOOXOAMMOCTE MEp
peynpexIeHus TaKuxX 3a00IeBaHMIA;



CpaBHUBATh pa3Hble CIIOCOOBI Pa3MHOKEHHS OPIraHU3MOB,;

XapaKTEepPU30BaTh OCHOBHBIE dTAIlbl OHTOI'€HE3a OPraHNU3MOB;

BBISIBIISITH IPUYMHBI U CYIIECTBEHHBIC TPU3HAKH MOTU(DUKAITIOHHONW ¥ MyTallMOHHOM
U3MEHYMBOCTH; 0OOCHOBBIBATh POJIb U3MEHYMBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM O0TOOpE;
000CHOBBIBaTh 3HAYEHHUE Pa3HBIX METOJIOB CEJIEKIMU B CO3/IaHUU COPTOB PACTEHUM, IOPOJT
JKUBOTHBIX U ITAMMOB MUKPOOPTraHU3MOB;

000CHOBBIBaTh NPUUMHBI U3MEHIEMOCTH U MHOT000pa3us BUAOB, IPUMEHSS CHHTETHYECKYIO
TEOPHIO IBOJIIOIUHY;

XapaKTEePU30BaTh MOMYJIALMIO KaK €IMHUILY SBOIIOLNU, BUJ KAK CUCTEMAaTUYECKYIO KAaTETOPHUIO
Y KaK pe3yJbTaT dBOJIIOLNN;

YCTaHABIUBATh CBSI3b CTPYKTYPBI U CBOMCTB DKOCUCTEMBI;

COCTaBJIATh CXEMbI IIEpeHOCa BEIIECTB U SHEPTUU B SKOCHCTEME (CETH MUTAHUSA),
IIPOTHO3UPOBATH NX U3MEHEHHS B 3aBUCIMOCTH OT U3MEHEHHS (DaKTOPOB CPEIIBI;
apryMEHTHPOBATh COOCTBEHHYIO MO3UIIMIO MO OTHOIIECHHIO K SKOJIOTHIECKUM IIpodIeMaM U
IIOBEJCHUIO B IIPUPOIHOM CPEE;

000CHOBBIBAaTh HEOOXOAMMOCTD YCTOMYUBOTO PA3BUTHS KaK yCIOBHS COXPaHEHHs OMOC(epHI;
OLIGHUBATh MMPAKTHYECKOE M STHUECKOE 3HAYCHNE COBPEMEHHBIX NCCIICAOBAaHUI B OMOJIOTHHY,
MeJUIUHE, SKOJIOIMH, OMOTEXHOIOIUH; 0OOCHOBBIBATH COOCTBEHHYIO OLICHKY;

BBISIBIISITH B TEKCTE OMOJIOTHUECKOTO COJEPKAHUS IPOOIeMy M apryMEHTHPOBAHHO €€ OOBSICHSATH;
NPEICTaBIATh OMOIOrHYECKYI0 HH(POPMALIUIO B BUE TEKCTA, TAOIHIIBI,

cXeMbl, rpaduka, JUarpaMMbl U JIeJ1aTh BbIBO/IbI HA OCHOBAHUU NPE/ICTaBICHHBIX JaHHbIX;
npeoOpa3oBbIBaTh rpad K, TAOIUILY, IUATPAMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COIEPKaHMSL.
BbinyckHUK Ha yriiy0JIeHHOM YPOBHE IOJYYHT BO3MOKHOCTh HAYYUTHCH:

OpPTraHU30BBIBATH M MTPOBOJIUTH HHAMBHYATbHYIO UCCIEIOBATEIBCKYIO IS TEIHHOCTD 10
O6uonoruu (WM pa3padbarelBaTh UHAWBUIYAIbHBIA IPOEKT): BBIIBUIATh TUIIOTE3bI, IUTAHUPOBATH
paboty, oTOMpatk 1 Mpeodpa3zoBHIBATH HEOOXOAMMYIO HH(POPMAITUIO, TPOBOANUTH SKCIIEPUMEHTHI,
UHTEPIPETUPOBATH PE3YJIbTAThl, 1eJIaTh BHIBOJIbI HA OCHOBE IOJIYYEHHBIX Pe3yJIbTaToB,
NPECTaBIIATh MPOAYKT CBOMX HCCIICAOBAHU;

IIPOTHO3UPOBATH MOCIEACTBHSI COOCTBEHHBIX UCCIIEIOBAHHIA C YI€TOM dTHUECKUX HOPM U
9KOJIOTUYECKUX TPeOOBAHUM;

BBIJICJIATH CYIIECTBEHHBIE OCOOCHHOCTH YKM3HEHHBIX IIUKIIOB MTPECTABUTENEH Pa3HBIX OTAEIOB
pacTeHH U TUIIOB )KUBOTHBIX; M300paXaTh LIUKJIbI PA3BUTHSI B BUJIE CXEM;

aHAJIM3UPOBATh U UCIIOJIb30BaTh B PEILICHUH YUEOHBIX U UCCIIEA0BATENBCKUX 3a1a4
UH(POPMALIUIO O COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH, MEUIIMHE M SKOJIOTUH;
apryMeHTHPOBATh HEOOXOJUMOCTh CHHTE3a €CTECTBEHHOHAYYHOI'O U COL[MOIYMaHUTAapHOTO
3HaHUS B 910Xy WH(POPMALIMOHHON WBUIIH3AIINY;

MOJIEITUPOBATh U3MEHEHHNE YKOCUCTEM I0/I BIMSHUEM Pa3IMYHBIX TPyl (PaKTOPOB
OKpY>Karollen cpeabl;

BBISIBIISITH B IPOLIECCE UCCIIETOBATEIBCKON ACATEIBHOCTH TOCIECTBHS aHTPOIIOT€HHOTO
BO3/ICHCTBUS Ha S5KOCUCTEMbI CBOETO PETUOHA, NpeiaraTb CocoObl CHIXKEHUS! aHTPOIIOT€HHOTO
BO3JICHCTBHUS Ha SKOCHCTEMEIL,

UCTIOJIB30BaTh MPUOOPETEHHBIE KOMIIETEHIINH B TPAKTUYECKOHN JIEATEIILHOCTH M TOBCEHEBHOM
KHU3HH, JJIs IPUOOPETEHHs ONbITA JEeSITEIbHOCTH, IPEALIECTBYIOIIEH TPOodecCnOHAIbHOM, B
OCHOBE KOTOPOH JIS)KUT OMOJIOTHS KaK YYeOHBIN TpeaMET.



Conep:xanune y4eOHOro MaTepuasia
11 kace

PA3AEJ 1
3aKOHOMEPHOCTH Pa3BUTHS KUBOM MPUPObI. DBOJIIOLIMOHHOE YUEHUE
Tewma 1.1. McTopus npeacraBiaeHuil 0 pa3BUTUU )KU3HU Ha 3emiie

Ymo3putensHble KoHUenmu AutuanocTa: [Tudaropa, Omnenokia, Jlemokpura, I 'unmokpara u
np. Kpeaunonusm. ['ocriofcTBO B Hayke MpeICTaBICHUNH 00 «M3HAYAIBHOMN 11€1€CO00Pa3ZHOCTI
¥ HEM3MEHHOCTH JKMBOH npupoxsl. Bennkue reorpaduyeckne oTkpoITHs. PazsuTtre 6uomoruu B
nonapBuHoBckuil mepuoa. Paboter K.JIunHes mo cucremMaTuke pacTeHUH M IKUBOTHBIX;
OpUHLUIBEI TuHHeeBCKOM cucteMatuku. Tpyasl XK.Krosbe u XK.ge Cent Wnpa. DBomrorimonHas
teopus JK.-b.Jlamapka. [lepBble pycckue 3BOIFOLUOHUCTBHI.
Tewma 1.2. Ilpennoceuiku Bo3HUKHOBeHUs Teopun Y.J{apBuna

[Ipennoceuiku BO3HMKHOBeHMsI yueHHs Y.JlapBuHA: OCTH)KEHHUS B OOJACTH €CTECTBEHHBIX
HayK (IUTONOTHA, AMOpHONOTHS, (U3UKA, XUMUS, TEOJOTHs, ONHcaTelbHas OOTaHWKAa W
300JI0THS, CPAaBHUTEIbHAS aHATOMMSI MMO3BOHOYHBIX, MAJCOHTOJIOTHUA U JIP.); IKCHEAUIIMOHHBIN
marepuan Y.J/{apsuHa.
Tema 1.3 DBomoninonHas Teopus Y./lapuna

Yuenne Y.JlapBuHa 00 wucKyccTBEeHHOM oTOOpe. DOpMBI HCKYCCTBEHHOTO OTOOpa:
MeToau4eckuil u O6ecco3HaTenbHblil 0T00p. KoppenstuBHas usmeHunBocTh. Yuenue Y.J[apBuHa
0 ecTtecTBeHHOM 0TOOpe. Beeobmast mHIMBUyabHAsI HK3MEHUYMBOCTD, H30BITOUYHAS! YHCICHHOCTD
MOTOMCTBAa M OTrPaHUYEHHOCTh pecypcoB. bopb0a 3a cyleecTBOBaHHE: BHYTPHUBHIOBAs,
MEXBHUIOBasE W Ooppba ¢ aOuMOoTHUECKMMHU (aKTOpaMU Cpelbl; ECTCCTBCHHBIH OTOOD.
OO0pa3oBaHre HOBBIX BHJIOB.
Tema 1.4. CoBpemMeHHbIE MpPEACTABICHUS O MEXaHU3Max U 3aKOHOMEPHOCTSAX HBOJIIOLMH.
MuKpo3BOIOIHUS
Bun — osnemeHTapHas 53BOJIOLNMOHHAA €IMHULA; KPUTEPUU U TEHETUYECKas LEIOCTHOCTb.
[TomynsimyoHHass  CTpyKTypa  BUAa; reorpaduyeckas W OKOJOTMYECKas  M30JALUA,
OTPaHMYEHHOCTh pajanyca WHJIMBUIYyaJbHOM aKTUBHOCTH. DopMupoBaHHE CHHTETHYECKON
TEOpPUH HBONIOLMU. ['eHeTWKa W HBoMOUMOHHAas Teopus. llomymsimuss — 53leMeHTapHas
IBOJIOIMOHHAs eauHuna. ['eHodonn monmymsiuuid. MneanbHble W pealibHbIe TOMYJSIUA (3aKOH
Xapau - BaiinOepra). ['eHeTmdeckue mporecchl B MOMYJISAIUAX. Pe3epB HacIeICTBEHHOM
M3MEHYMBOCTU nonyisiuuil. @opMbl €CTECTBEHHOIO0 O0TOOpaA: ABMXKYILUN, CTAOMIN3UPYIOIUN U
pazpsiBatomiuii. I[lonoBoit ot6op.Ilpucrnoco0neHHOCTh OpraHU3MOB K Cpelae OOMTaHUs Kak
pe3yabTaT JAEUCTBHS ecTecTBeHHOro orOopa. llpucmocoOuTenbHBIE OCOOCHHOCTH CTPOCHUS,
OKpacKy Tella W TOBEACHHUS >XUBOTHBIX. 3a00Ta o moTroMcTBe. OTHOCHTENBHBIA XapakTep
npucnoco0ienHoctd. Mukpospomironus. COBpeMEHHbIE NPEACTABICHUS O BHI000pa30BaHHUU
(C.C.YerBepukos, N.W.IImaneraysen). [lytn u ckopocth BHA000pa3oBaHUs; reorpapuyeckoe
(ayuTOmaTPUYECKOE) M IKOJIOTHYECKOE (CHMITATPUYECKOE) BHI000pa30BaHHME. DBOIOIMOHHAS
poib MoauuUKaui; (GU3HOIOTHYECKHEe afanTalud. TeMIbl 2BOTIOLUH.
PA3JIEJL 2
MaxkposBosmronusi. buonorudeckue nmocieacTBUs IpUOOPETEHHS MPUCTIOCOOTECHUI
Tema 2.1. ['maBHBIE HaNIpaBIEHHUS OMOIOTMYECKON IBOIOIHN
['maBHBIE HampaBi€HUs HBOJIOLUMOHHOIO mpouecca. buonormyeckuili mnporpecc u

ounonornueckuii perpecc (A.H.CeBepuoB). Ilyrm noctmxenus OHOIOTHYECKOTO Iporpecca.
PesynbTarsl 3BOMIONMK: MHOTOOOpa3ne BHUIOB, OpraHuyeckas 11eJ1eco00pa3HOCTh, MOCTENEHHOE
YCII0)KHEHHUE OpraHU3al1y.
Tema 2.2. Ilytu goctuxeHust OMOIOTUYECKOT0 Mporpecca

MaxposBoronusi. AporeHnes; CynHOCTh apoMOP(HBIX U3MEHEHHUH M HX POJIb B DBOJIOIHH.
BoO3HUKHOBEHME KpPYNHBIX CHUCTEMAaTUYECKMX TPYNI JKUBBIX OPraHU3MOB. AJIOT€HE3 H
IPOrPECCUBHOE MPUCIOCOOJIEHNE K OIPENEICHHBIM YCIOBUAM CyllecTBOBaHMs. KaToreHes kax
dopma gocTmkeHHs OWOJIOTMYECKOTO TMPOIBETaHHS Tpymn opraHu3MoB. OCHOBHBIE



3aKOHOMEPHOCTHU 3BOJIIOIMU: JUBEPreHLINs, KOHBEPreHIUs, TapajlyIeiu3M; IpaBuia 3BOJIIOLHUH
rpynn opraiu3moB. 3HadeHue padot A.H.CesepiioBa.
PA3JIEJ 3
Pa3BuTHe xu3Hu Ha 3emie
Tema 3.1. Pa3zButue xu3HU B apXEHCKOM U MPOTEPO30UCKOMN Ipe

Pa3BuTtue xxu3HM Ha 3emiie B apXeicKoil ape; nepBble ciebl )kU3HU Ha 3emiie. CTpOMaTOIUTHI.
PazButue xu3Hu B mporepo3oiickoi spe. [losiBieHHe NpeaKkoB BCEX COBPEMEHHBIX THUIIOB
0€CIO3BOHOYHBIX JKMBOTHBIX. [MIOTE3bl BO3HUKHOBEHUS MHOrOKJIeTOuHbIX (O.Iekkens,
N.N.Meunukos, A.B.lBanoB). [lepBbie xopaoBsie. HampapiieHHs 3BOIOIMN HU3IIUX XOPAOBBIX;
oOmiasi XapakTepucTUKa OecUepenHbIX M 000JIOYHUKOB. PasBurme BOAHBIX pacteHuil. Hauamo
MOYBOOOPA30BATENBHBIX MPOIIECCOB.
Tewma 3.2. Pa3BuTue )XH3HU B MMaJIC030MCKON e

Pa3BuTHE )XM3HU B Mane030MCKON pe; MepUOAU3AIIHs ane030s: KeMOPHIICKUI, OpAOBUKCKUH,
CHITypUICKHUH, JEBOHCKHH, KapOOHOBBIH M TEPMCKUN TEPHOABI. DBONIONHA PACTCHHIA;
pUHHO(DUTHI, TOSABIEHUE TMEPBBIX COCYAMCTBIX PACTEHUH; MAlOPOTHUKH, CEMEHHbBIC
NAllOPOTHUKH,  TOJOCEMEHHBIE  pacTeHus.  BO3HUKHOBEHHWE  MO3BOHOYHBIX:  OOIIas
XapaKTepUCTHKa U apoMopQo3Hble 4epThl KiaccoB PwiObl, 3emHOBOAHBIE, [Ipecmbikaromumecs.
['maBHBIE HanpaBiIEHNs YBOIIOLHAN IT03BOHOYHBIX; XapaKTEPUCTUKA aHAMHHAM U aMHHOT.
Tema 3.3. Pa3Butue kM3HU B ME3030MCKOI 3pe
Pasurne xu3Hu B Me3030HcKoW dpe. [losBiIeHME M pacnpoCTpaHEHUE IOKPBITOCEMEHHBIX
pacTeHui. DBOJIIOLUS HA3E€MHBIX IO3BOHOYHBIX. BO3HMKHOBEHHE NTHUI] U MJICKOIMTAIOIINX;
oOmiasi xapakTepUCTHKa KJIaCCOB NTUL U MieKonuTaroumx. CpaBHUTEIbHAs XapaKTEpUCTHKA
BBIMEPIIMX M COBPEMEHHBIX HA3€MHBIX O3BOHOYHBIX. BhIMUpaHHE NPEBHUX T'OJIOCEMEHHBIX
pacTEeHN U ITPECMBIKAIOIIHXCS.
Tema 3.4. Pa3Butue )kx13HU B KaiTHO30MCKOI1 3pe

Pa3Butne xU3HM B KaifHO30#CKO# 3pe. BypHOe pa3BUTHE IBETKOBBIX PACTEHU, MHOTOOOpa3ue
HAaCEKOMBIX; NapajlieibHasl 3BOJOLMs. Pa3BuTHE IIalieHTapHBIX MJIEKOMUTAOIINX, MOSBICHUE
XUIIHBIX. Bo3HukHOBeHHWe mnpumaroB. [lpeiid nmeanukoB, oneneHeHus. OCHOBHBIE ATaIlbI
3BOJIIOLUU pacTeHUuN. OCHOBHBIE 3TAIlbl 3BOJIFOIIUU KUBOTHBIX.
PA3JIEJL 4
[IpoucxoxneHue yenoBeka
Tema 4.1. [TonoxeHue yenoBeKka B CUCTEME KUBOTO MUpa

Mudonoruueckue ¥  pEIUTHO3HBIE MPEACTaBICHUS O TPOUCXOXKJICHUU  YeJIOBEeKa.
[IpencraBnenus K.JIuHHes o mpoucxokIeHuu uenoBeka. CUCTEMATUYECKOE IMOJIOXKEHUE BHA
Homo sapiens B cucteme KMBOro MUpa.
Tewma 4.2. DBotoNMs MPUMATOB
Pa3BuTHe mnpuMaroB: HampaBlIeHUS S3BOJIONUU uyenoBeka. OOmue mnpeaxud uenoBeka u

yesioBeKooOpa3HbIX 00e3bsiH. [Ipu3Haku M CBOMCTBA 4EIOBEKA, MO3BOJISAIOLIME OTHECTH €ro K
pa3MyHBIM  CHUCTEMAaTHUYECKUMM TpYINaM  LapcTBa  KUBOTHBIX. [losBI€HHE  MEpBBIX
npeacTaBuTenei cemeiicraa Jlroau.
Tema 4.3. Ctaguu 3BOJIIOIHH YeI0BEKA

Craguu 3BOJIIOLIMY YEJIOBEKA: IPEBHEHNIINN UEI0BEK, IPEBHUIN YEJIOBEK, [IEPBbIE COBPEMEHHbIE
moau. [lonynsunonHast cTpykTypa Bujga Homo sapiens; ueroBeueckue pachl; pacooOpa3oBaHUE;
€AMHCTBO IpoUCXOXJeHUsT pac. CBoilcTBa 4enoBeKka Kak OMOCOLMAIBbHOIO CYIIECTBA.
JBwxymue cuibl anTponoreHe3a. d.OHrenbc O poaum Tpyna B Ipoliecce MNPEeBpaLEHUs
00e3bsiHBI B 4YeJOBeKa. Pa3BUTHE UICHOpPA3JAENbHOW pEYH, CO3HAHMA W OOIIECTBEHHBIX
OTHOIICHUN B CTAHOBJICHHM 4YeloBeKa. Ponb Tpyaa B mpoliecce MpeBpalleHus 00e3bsHbI B
YEJI0BEeKa.
Tema 4.4. CoBpeMeHHBIN ATall SBOJIIOIMU YEIOBEKa

CoBpeMeHHbIH ATall 3BONIIOLMH YeloBeKa. B3auMooTHOIIEHNE COLUaIbHOIO U OMOJIOTHYECKOTO
B 3BOJIIOLIMM 4eloBeKa. YenmoBeueckue packl, X €UHCTBO. KpuTuka pacusma U «COUUAIBHOTO



JTapBUHU3MAa». AHTUHAYYHAs CYLTHOCTb «COLIMAIBLHOTO NapBUHU3Ma» M pacus3Ma. Benymias poib
3aKOHOB 0OIIECTBEHHOM JKM3HU B COIIMAIEHOM IIPOTPECCE YEIOBEUECTRA.
PA3JIEJL 5
Buocdepa, ee crpykrypa u QyHKIHH
Tema 5.1. Ctpykrypa Guocdepsr
Buocdepa — xuBas obosnouka ranetsl. Yuenue o Ouochepe B.M.Bepnanckoro. I'panuiibr
ouoctepsl. CtpykTrypa 6uocdepsl. Kocroe BemiectBo 6mochepsl. ATMocdepa: ra3oBblii COCTaB;
UCTOYHUKA © 3Ha4YeHWe ra3oB arMmocdepbl. [wmapocdepa: poms MupoBoro okeana,
MIPECHOBOJIHBIE BOJOEMBI; posib B Ouocdepe. Jlutochepa nu OMOKOCHOE BeleCTBO OHOCHEPHI.
JKuBbie opraHu3mbl (JKHBOE BEIIECTBO), BUIOBOW COCTaB, pa3HOOOpas3ue u BKJIa B Onomaccy.
Tema 5.2. KpyroBopoT BelIecTB B IPUPOJE
I'maBHast pyHKIMS OHOC(HEPHI — KPYyTOBOPOT BEHIECTB B MPHPO/JIE: KPYTOBOPOT BOJBI, YIIIEpOIa,
a3oTa, cepbl ¥ Gochopa. 3HaueHNE KPYyroBOPOTOB B MPe0oOPa30BAHUH IIJIAHETHI.
PA3JIEJI 6
Kuznb B coobmiectBax. OCHOBBI 3KOJIOTUU
Tema 6.1. McTopust popMUpOBaHUs COOOIIECTB KUBBIX OPTaHU3MOB
HcTopust hopMupoBaHus COOOIIECTB KUBBIX OPraHu3MoB. [ eosoruuyeckas UCTOPUS MAaTEPUKOB;
U30JISIHS, KITMMAaTHIECKHAE YCIIOBUSI.
Tema 6.2. buoreorpadusi. OCHOBHbIE OMOMBI CYIITH
Buoreorpadus. buoreorpadpudeckne o0iacT: HeapKTUYECKas, MaJeapKTHYECcKasi, BOCTOYHAS,
HeoTponuyeckas, 3(uornckas u apcrpanuiickas oomactu. OcHoBHbIe OMOMBI cyiu (1 MUpOBOTO
okeana). CxoJCTBO OMOMOB Pa3IUYHBIX 00JIaCTEH; IPOUCXOKICHUE U PA3BUTHE OMOMOB.
Tema 6.3. B3aMOOTHOIIEHHSI OpraHU3Ma U Cpeibl
VYuenue o Omoreonnosax B.H.CykauyeBa. EcrecTBeHHBIE COOOIIECTBA JKUBBIX OPraHU3MOB.
buoreoneno3: 6uoneno3 u skoron. KOMIOHEHThl OHOTeOIeHO30B: MPOIYLIEHTHI, KOHCYMEHTHI,
penyueHTsl. buoneHo3bl: BHOOBOE pa3HooOpasWe, IUIOTHOCTh TOMyJsIuid, Ouomacca.
Abuotnyeckue ¢akTopbl cpeabl. Ponb TemmepaTyphl, OCBEIIEHHOCTH, BIQXKHOCTH M JIPYTHX
(GakTOpOB B KH3HENEATCIHPHOCTH CcoOOmEecTB. VIHTEHCHMBHOCTh JAEWCTBUS  (hakTopa;
orpannuuBaromuii  paxtop. BzaumopeiictBue (akTOpoB Cpeapl, Mpeaesbl BBIHOCIUBOCTH.
buoTtnueckue QaxkTopsl Cpeapl, NpeAessl BBIHOCIMBOCTU. buormdeckwe (akTopbl Cpebl.
WuTerpanus Buia B OUOIEHO3€; SKONOrHueckue HumM. Llenu u cetu nmutaHus. DKoJIoruyecKas
nupammuia 4mcen Ouomaccel, sHeprun. CMmeHa OHONEHO30B. IIpu4mMHBI CMEHBI OHMOILIEHO30B;
(dbopMHpOBaHKHE HOBBIX COOOIIECTB.
Tema 6.4. B3aMOOTHOLIEHMSI MEXAY OpraHU3MaMu
@®opMbl B3aUMOOTHOIICHUNH MEXIy opranu3smamu. [I03uTHBHBIE OTHOIIEHUS — CHUMOHWO3:
KOOIIEpalusi, MyTyaJIu3M, KOMMEHCAIH3M. AOHOTHYECKHE OTHOIICHHS: XHUIIHUYECTBO,
napasuTu3M, KOHKypeHIus. [IpoucxokaeHue u HBONIONMS Mapa3utu3Ma. HelTpanabHbie
OTHOIIEHUS — HEUTPAIIU3M.
PA3JAEJL 7
Buocdepa u yenosek. Hoocdepa
Tema 7.1. Bo3aeiicTBue yenoBeka Ha MPUPOAY B MPOIECCe CTAHOBIICHUS O0IIeCTBa
AHnTponoreHHbie (DaKTOpbl BO3IEUCTBUS Ha OWMOIEHO3bI (poib YesnoBeka B mpupoze). Poib
NAJCOJIUTUYECKOTO YeJIOBEKa B HMCYE3HOBEHHHM KPYIMHBIX TPABOSIAHBIX W XUITHUKOB. Hauano
SMOXM TPOM3BOJCTBA NHINM B Heonute. [loncednoe 3emuenenue W BBIAC CKOTA. YUYCHHE
B.1.Bepnazackoro o Hoochepe. AHTPOIIOIEHO3HI.
Tewma 7.2. IlpupoaHbie pecypchl U UX CUIIOIb30BAHHE
MunepanbHble, SHEpPreTMYecKHe U TMHINEBbIE pecypcbl. Hewcuepmaemble pecypcesl:
KOCMHYECKHE, KIMMAaTHUYECKHE W BOJHBIE pecypchl. OTHOCHTENBHOCTh HEHCUYEPIAEMOCTH
pecypcoB. Mcuepnaemble pecypchl: BO300OHOBIIIeMble (IIJIOJOPOJME TOYB, PACTUTENbHBIA U
JKUBOTHBIN MHP) ¥ HEBO30OHOBIIsIeMbIe (HEPTH, a3, yroib, PyIbl) PECYPCHI.
Tema 7.3. ITocneacTBust X03HCTBEHHOM AESITEILHOCTH YEJIOBEKA ISl OKPYXKAIOIIEH cpeibl



3arps3Henue Bosayxa. [IpuuuHBI 3arps3HEHHs BO3AyXa W HMX MOCIEACTBUS (yBEIUYCHHE

conepxkanud SOz u CO; 1 BIUSHUE HA KIUMaT). 3arpsi3HeHUe IPeCcHbIX BoA U MUPOBOIO OKeaHa.
AHTpPOIIOTeHHbIE U3MEHEHUS MOYBBI: 3p03usi, (HOPMHUpPOBaAHHE MPOBATHLHO-TEPPUKOHOBOIO THIIA
MECTHOCTH. BiusiHMe uenoBeka Ha pacTUTENIbHBIN M JKMBOTHBIM MHpP; COKpPAILLEHUE BUIOBOIO
pazHoOOpa3ue >KUBOTHBIX, pa3pyllieHHe ceTell mnuTaHus U OuoIeHO030B. PammoakTuBHOE
3arpsi3HEHueE.
Tema 7.4. OxpaHa npupobl U MEPCIEKTUBHI PAlMOHAIEHOTO MPUPOONOIb30BAHUS

[Tpobnema parroHaIEHOTO MPUPOIOTIONB30BAHUS, OXPAHbl TPUPOIBL: 3aLIUTA OT 3aTrPsS3HEHHH,
COXpaHEHHE OHTAJIOHOB U MAMSITHHKOB MPHUPOABI, OOecleueHrue MNPUPOIHBIMU pecypcaMu
Hacenenus turaneTsl. [1JIK. ouncTka BBIOPOCOB M CTOKOB, OMOJIOTHYECKHE METOIBI OOPHOBI €
BpeauteasiMu. Mepbsl MO0 00pa30BaHUIO JKOJOTUYECKMX KOMILJIEKCOB, 3KOJOTHYECKOE
oOpasoBaHue.
PA3JIEJ 8
buonuka. Hcnonp3oBaHue YENOBEKOM B  XO3SIMCTBEHHOM JEATEIbHOCTH  IIPUHIIMIIOB
OpraHu3alliil PacTeHH U KUBOTHBIX. DOPMBI KHBOTO B MPUPOAEC U HUX MPOMBIIIJICHHBIC
aHaJIoTH (CTPOUTEIbHBIE COOPYKEHUS, MAIIIMHBI, MEXaHU3MbI, TPUOOPHI U T.1.)

KaHeHHapHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUE

Ne Tema ypoka Koin-Bo
4acoB
luemeepmy
3aKoHOMEpHOCHU PA38UMUS HCUBOU RPUPOObL. IEOIIOUUOHHOE YUEeHUE.

1-2 Hcropus npencraBieHuid 0 pa3BUTUN KU3HU HA 3eMIIe. 2

3-4 [Ipennockuiku Bo3HUKHOBEeHUs Teopuu Y. [lapBuHa. 2

5-7 OomormonHas teopust Y. Jlapsuna. Yuenne Y. JlapBuHa 00 HCKyCCTBEHHOM O0TOOpE. 3
VYuenue Y. JlapBrHa 00 €CTECTBEHHOM 0TOOpE

8-9 CoBpeMeHHbIE TPEICTABIICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIIOIUH. 2
MuxkposBomtonusi. Bua. Kputepuu u crpykrypa. OBoJIIOLIMOHHAS POJIb MYTALHH.

10 I'eneTnueckas cTaOMIBHOCTH MOMYIJIANUN. | eHeTHYeCKHEe POLIECCHI B TIOMYJISAIIHSIX.

11-12 | dopMBbI ecTeCTBEHHOTO 0TOOPA.

13-14 | IIpucrioco6IeHHOCTh OPTaHU3MOB K YCIIOBUSIM BHEITHEH Cpe/Ibl KaK Pe3ysbTaT IeHCTBHS
€CTECTBEHHOT'O 0TOOpA.

15-16 | BunooGpa3zoBanue Kak pe3yiabTaT MUKPOIBOJIIOIUH. 2

buonozuueckue nocneocmeusn npuoopemenus npucnocoodnenuii. Maxposgontoyus.

['naBHbIEe HallpaBIeHNUs OMOJOTUYECKON IBOJIIOLIMH. 1

17

18-19 | [lytu moctukeHus: OuoNIOrMuecKoro nporpecca. Aporenes. Aymiorenes. Kararenes. 2

20-21 | 3aKOHOMEPHOCTH BOJIIOIIMOHHOTO Mpoliecca. [IpaBuiia sBosronu 2




22

IToBTOpeHune

23 KonTtponbsHas paboTa 1o U3y4eHHBIM TeMaM
24 AHaln3 KOHTPOJIBHOM paboThI
2 yemeepmo
Pazeumue sncusnu na 3emiue.
1-2 Pa3BuTune *u13HU B apXeHUCKON U MTPOTEPO30MCKOM Ipax.
3-4 Pa3BuTune *u3HU Nae030MCKON Ape.
5-6 Pa3BuTune *u3HU B ME3030MCKOM 3pe.
7-8 Pa3BuTue *u3HU B KaHHO30MCKOM 3pe.
Ilpoucxoicoenue uenogeka.
9-10 | [lonoxeHue yenoBeKa B CUCTEME KUBOTHOTO MUPA.
11-12 | DBosroIUs TPUMATOB.
13-14 | Ctaguu 3BOJIIOLIMY YEJIOBEKA
15-16 | CoBpeMeHHBII Tan 3BOJIIOLUH YEI0BEKA.
17-22 | TloBTOpenue u o06o0IIeHHe. BoimoHeHue, pa3d0op U aHAIHM3 TECTOBBIX paboT B (hopmare
EI'D o u3y4yeHHBIM TeMaM.
23 KonTponbHas paboTa no u3yueHHbIM TeMaM
24 AHaJIM3 KOHTPOJIBHOHN pabOTHI
3 uemeepmo
B3aumoomnowenun opzanuzma u cpeowt
1-2 buocdepa, ee crpykrypa u GpyHKIHH
3-4 Kpyrosopor Beniects B mpupoje
Ku3nv 6 cooouecmeax. Ocnoewt IK0102UU.
5-6 HcTtopuu ¢popmupoBanus cooOIIECTB KUBBIX OPraHU3MOB
7-12 | buoreorpacdus. OcHOBHBIE OMOMBI CYIIIH.

Heapkruueckas 001acTh.
[ManeapkTrueckast 001aCcTh
Bocrounas 001acTh.
Heorponuueckas 00J1acTh.




Ddwuornckas 001acTh.
ABcTpanuiickast 00J1acTh

13-14 | B3auMooTHOIIIEHHE OpraHu3Ma U cpefibl. ECTeCTBEHHBIE COOOIECTBA KUBBIX 2
OpPraHHU3MOB.
15-16 | AGuotrueckue GakTopbl CPEIabl 2
17-18 | BzaumoneiictBue gpaktopoB cpeasl. OrpaHUUUBaOMNN (HakTop 2
19-20 | buotuueckue gaktopsl cpenbl. CMeHa OHMOIIEHO3a 2
21-22 | B3aumooTHOIIEHUSI MEK Ty opraHuzMaMu. CuMOM03. AHTUOMOTHYECKHE OTHOLICHUS. 2
Heitrpanuzm.
23-28 | [ToBTOpenue u 0600IIeHNEe. BoimonHeHne, pa3doop 1 aHaJIU3 TECTOBBIX padoT B hopmare | 6
EI'D no u3y4yeHHbIM TEMaM.
29 KonTtponbsHas paboTa o U3y4eHHBIM TeMaM 1
30 AHanu3 KOHTPOJIbHOHN pabOThI 1
4 uemeepmo
buocghepa u uenosex. Hoocgepa.
1-2 BsaumopeiicTBue uenoBeka Ha MPUPOAY B MPOIECCE CTAHOBIICHUS 00IIeCTBa
34 [Ipupoansie pecypcsl U uX ucrosb3oBanue. Hencuepmnaemolie pecypcesl. Mcuepriaembie
PECYPCBHL.
5-8 [TocnencTBus XO35MCTBEHHOM ACATEIBHOCTH YEJIOBEKA IS OKPYKAKOLIEN CPEIbI. 4
3arpsi3HeHue Bo3/AyXa, MPECHBIX BOJ, MUPOBOI'O OKEaHa.
AHTpPONIOT€HHBIE U3MEHECHHUS TIOUBHI.
Brnusinue dyenoBeka Ha pacTUTEIbHBINA U )KUBOTHBIA MUD.
PamnoakTuBHOE 3arpsi3HEHUE OHOChEPHI.
9-10 | Oxpana npupo bl U NEPCIEKTUBBI PALIMOHATIBLHOTO TPUPOAOTIOIb30BAHMS. 2
11-12 | buonuka
13-17 | IloBTOpenue u 06001IeHUE. BhInoMHeHne, pa300p U aHaIU3 TeCTOBBIX padboT B opmare
EI'D no n3yuyeHHbIM TEMaM.
18 KonTponbHast paboTa no u3y4eHHbIM TeMaM 1
19 AHaJIM3 KOHTPOJIBHOH pabOThI 1
20 HroroBast koHTpoIbHAs paboTa 1
21 AHaJIM3 UTOTOBOUM KOHTPOJIBHOU PaObOTHI 1
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I[Inanupyembie pe3yabTaThl

B pe3ynbrare u3ydeHus yueOHOTO MpeaMeTa « XUMUsD» Ha YPOBHE CPEIHETO
o011ero oOpa3oBaHus:
BrinmyckHHK Ha 0a30BOM YPOBHE HAYYHUTCH:

. packpbIBaTh Ha MpPUMEpPax pOJb XUMHUH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUPA U B NMPAKTHYECKOU JESITEIBHOCTH
YEJIOBEKa;

. JNEMOHCTPUPOBATh Ha IIPUMEPAxX B3aUMOCBA3b MEXKIY XUMUEHN U
IPYTMMU €CTECTBEHHBIMU HAyKaMU;

. pacKpbIBaTh HAa IPUMEpax ITOJOKEHUS TEOPUM XHUMHYECKOIO
ctpoenust A.M. bytnepona;

. noHUMaTh ¢u3nyeckuil cmbica [lepuoguueckoro 3akoHa

I[H MGHIIGJICCB& U Ha €ro OCHOBE OOBSICHATH 3aBHCHMOCTH CBOMCTB
XUMHUYCCKHUX J3JICMCHTOB H O6pa3OBaHHBIX HMHU BCHICCTB OT J3JICKTPOHHOI'O
CTPpOCHUA aTOMOB;,

. OOBSCHATH MPUYUHBI MHOTOOOpa3Hs BEIICCTB HA OCHOBE OOITHX
MIPEICTABICHUH 00 X COCTaBEe U CTPOCHUHU;
. MPUMEHITh  TpaBUjIa CHUCTEMAaTHYECKOM  MEXIyHApOIHOMU

HOMEHKJIATyphl KaK CpPEeJCTBA Pa3uyeHUs W HACHTU(UKAIIUA BEIIECTB I10
HX COCTaBY U CTPOCHMUIO;

. COCTaBIATH  MOJIGKYJISIPHBIE M CTPYKTypHBbIe  (POpMYyIIbI
OpTraHWYECKHMX BEIIECTB KaK HOCHUTENeH WH(OpMAIMd O CTPOCHHUH
BEIIIECTBA, €r0 CBOMCTBAX M MPHUHAJJICKHOCTH K OMPEACICHHOMY KJIAcCy
COCJIMHCHMUI;

. XapaKTEepU30BaTh OPraHWYECKHWE BEIIECTBA IO COCTaBYy,
CTPOCHUIO W CBOMCTBAaM, yCTaHaBJIMBAaTh NMPUUYUHHO-CJIIEACTBEHHBIC CBS3HU
MEXAY IAHHBIMU XapaKTEpUCTUKaMU BEIIECTBA;

. MPUBOJIUTh MPUMEPHl XUMUYECKUX PEAKIUM, PACKPHIBAIOIINX
XapaKTEepHbIE CBOMCTBA TUITUYHBIX MPEICTABUTEIEH KIACCOB OPraHUYECKHUX
BEIIIECTB C €TI0 UX UJICHTU(DUKAIIUU U 00bSICHEHUS 00JIACTU IPUMEHEHUS;

. MPOTHO3UPOBATh  BO3MOKHOCTh  IPOTEKAHUSI XMMHUYECKUX
peaKlMii Ha OCHOBE 3HAHMH O THUIIAX XMMHUYECKONW CBA3U B MOJIEKYJIax
peareHTOB U UX PEaKIIMOHHOM CIIOCOOHOCTH;

. WCIIOJB30BaTh 3HAHUSI O COCTAaBE, CTPOCHUU U XUMHUYECKHUX
CBOMCTBaX BEIISCTB MJI1 0€30IacHOTO IPHUMEHCHUS B IIPAKTHYCCKOMN
JEeSITENLHOCTH;

. MPUBOJUTh  MPUMEPHI  MPAKTUYECKOTO HCITOJIb30BAHHUS
MIPOAYKTOB nepepadoTKu He(TH 151 IIPUPOTHOTO rasa,
BBICOKOMOJICKYJIIPHBIX ~ COCAMHEHUN  (MOJIMATUIICHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

. MIPOBOJIUTH OIBITHI 110 PACIIO3HABAHUIO OPTraHUYECKUX BEIIECTB:
[JIMIEPUHA, YKCYCHOM KHCIIOTBHI, HENPEACIbHBIX IKUPOB, TIIFOKO3BI,



KpaxMmaya, OCJIKOB — B COCTaBE IUIICBBIX IPOJYKTOB M KOCMETHYCCKUX
CPEIICTB;

. BJIAACTh IIpaBHJIaMH H IIpUCMaMHU Oe3omacHoOM pa6OTBI C
XUMHWYCCKHMMH BCIICCTBAMMH U Ha60paTOpHBIM O60py,ZIOBaHI/ICM;
o YCTaHaBJINBATb 3aBUCHMMOCTb CKOPOCTH XUMHYECKOM pPCaKuu 1

CMEILEHHUSI XMUMHYECKOTO0 PAaBHOBECHUSI OT Pa3IMUHBIX (PAKTOPOB C IIEJIbIO
ONPEAECTCHNS ONTUMABHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MTPOLECCOB;

. IIPpUBOAUTL ITPUMCPBI THAPOJIN3a coJieH B HOBCGIIHGBHOﬁ KHN3HHU
YCJIOBCKA,
. IMPpUBOAUTDH IIPHUMCPEBI OKHCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX

peakiuii B pUpo/ie, MPOU3BOICTBEHHBIX MPOIIECCaX U KU3HEAEATCIbHOCTH
OpraHu3MOB;

. [IPUBOAUTH NPUMEPHI XUMUUYECKUX PEAKLMH, PACKPBIBAKOLINUX
o0lue XMMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB — METAJNIOB U HEMETAILIIOB;
. MPOBOAUTEL PacCUYEThl HA HAXOXKJICHUE MOJEKYISIPHON (HOpMYIIbI

YIJIEBOJIOpPOAA IO TMPOJYKTaM CrOpaHusi W TI0 €ro OTHOCHUTEJIbHOMU
IJIOTHOCTH M MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIMX B €0 COCTaB;

. BJIQJICTh IIpaBWJIaMH 0€30MacHOTO OOpAIllCHHS C EIKHUMHU,
TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMU OBITOBON XMMUHU;

. OCYIIECTBIIATh MOMCK XUMHYECKON MHGOPMAITMU 10 HA3BAHUSM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;

. KPUTUYECKA OLECHUBATH M HHTEPIPETUPOBATH XUMHUYECKYIO
HHpOpMaAIHIO, COJEPIKAIIYIOCS B  COOOIICHHMSX CPEACTB MacCOBOM
nHpopmaruu, pecypcax HTepHeTa, HAYIHO-TIOMYISAPHBIX CTAThIX C TOUYKH
3pEHHUSI €CTECTBCHHO-HAYYHOM KOPPEKTHOCTH B IEIAX  BBISBICHUSA
OIMOOYHBIX CYXKIEHUH U POpMHUPOBAHUS COOCTBEHHOM MO3UIINH;

. MIPEACTABISITh MTyTH PEIICHUS TIO0ANTBHBIX MPOOJIEM, CTOSIIUX
Mepe YEeI0BEUECTBOM: SKOJOTHMYECKHX, JHEPreTHYECKUX, CBIPHEBBIX, W
POJIb XUMHUU B PEIICHUHU 3TUX TPOOIIEM.

BrimyckHuK HAa 6a30BOM YPOBHE MOTYYUT BO3MOKHOCTh HAYIUTHCS:

. WUIKOCTPUPOBATh HA MPUMEPAX CTAHOBICHUE U SBOJIOLUIO
OpPraHUYECKON XMMHHM KaK HAayKH Ha Pa3INyHbIX MCTOPUYECKHUX IdTarax ee
pa3BUTHS,

. WCMOJIb30BaTh METOAbl HAYYHOI'O IO3HAHMS IPHU BBIOJHEHUU
MIPOCKTOB M Yy4e€OHO-UCCIEIOBATEIbCKUX 3a/ad IO H3YYCHHUIO CBOMCTB,
CIIOCOOOB MOJYYCHHUS U PaCIIO3HABAHMS OPTraHUYECKUX BEIIECTB;

. OOBSICHATH TPUPOAY U CIIOCOOBI 00pa30BaHMSI XUMHYECKOU
CBSI3U: KOBAJICHTHOW (TIOJIIPHOM, HEMOJIIPHOM), HOHHOM, METaJUTMYECKOH,
BOJIOPOJIHOM — C LIEJIBIO ONPEACIEHUS XUMUUECKON AKTUBHOCTH BELIECTB;

. YCTAHABIIMBATh TE€HETHUYECKYIO CBSI3b MEXKAY KJllaccaMu
OpraHUYECKUX BEIIECCTB 1T 000CHOBAHUS MPUHIMITHAIBHON BO3MOKHOCTH
MOJYYEHHUs] OPTAHUYECKUX COEAUHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS;



. YCTaHaBJIMBATh B3aHUMOCBA3U MCIKIAY (baKTaMI/I )51 TGOpHCﬁ,
HpH‘{I/IHOP'I n CICACTBUCM IIPU AHAJIM3C HpO6JI€MHbIX CI/ITyaI_II/Iﬁ u
000CHOBaHUU IIPUHUMACMBIX pGHICHI/Iﬁ Ha OCHOBE XMMHMYECKUX 3HAHUM.

Conep:xxanue yueOHOT0 npeamera

B cucreme ectecTBEeHHO-HAYYHOTO OOpa30BaHMS XWMHUSA Kak y4eOHBIN
IpeIMET 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPHUPOJIbI, POPMHUPOBAHUN
HAy4YHOM KapTUHBl MHpA, XUMHUYECKOM T'PAMOTHOCTH, HEOOXOAMMOW MJis
MOBCEHEBHON W3HHM, HABBIKOB 3J0POBOrO M 0E€30MaCHOTO [JIsl 4YeJlOBEeKa U
OKpY’Kalollled ero cpeapl o0pa3a KU3HU, & TAKXKE B BOCIUTAHUU SKOJOTMYECKOU
KYJIBTYpbI, GOpMHUPOBAHUHN COOCTBEHHOM MO3UILUU 110 OTHOLIECHUIO K XUMUYECKOU
uH(pOpMaIuy, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

VYcnemHocTh M3ydeHHs y4eOHOro IpeiMeTa CBs3aHa C OBJIAJCHUEM
OCHOBHBIMM TOHSATHSMH XHUMUHM, HAyYHbIMH (paKTaMHu, 3aKOHaAMH, TEOPHUSMHU,
IPUMEHEHUEM IOJIyUCHHBIX 3HAHUW ITPU PELICHNUH TPAKTUYECKHX 3a/1a4.

N3ydyenne xuMuu Ha 0a30BOM YpOBHE OpPUEHTHUPOBAHO Ha oOecredyeHue
0011e00pa3oBaTeIbHON M OOIIEKYIBTYPHOU MMOATOTOBKH BBIITYCKHUKOB.

Copnepxxanue 0a30BOro Kypca MO3BOJSET PACKPBITh BEAyIIME HIECH H
OTJIETIbHBIE TIOJIOKEHUSI, Ba)XKHbIE B II03HABATEJIBHOM M MHUPOBO33PEHYECKOM
OTHOLIEHUHU: 3aBUCUMOCTh CBOMCTB BEIIECTB OT COCTaBa U CTPOCHMUS;
00yCIIOBICHHOCTh MPUMEHEHUS BEIIECTB X CBOWCTBAMU; MaTEpUaIbHOE €MHCTBO
HEOPraHWYECKUX M OPraHWYECKMX BEILIECTB; BO3pACTalOIIas pPOJb XHUMHH B
CO3JaHUM HOBBIX JIEKAPCTB W MATEpUalIOB, B DKOHOMHUHM CBIpbS, OXpaHe
OKPYKaroUIEH CPEIbI.

Nzyuenne npeamera «XuMHUs» B 4acTH (POPMHUPOBAHUS Yy OOyYarolIuxcs
HAyYHOTO MHUPOBO33PEHMSI, OCBOCHUS OOILLEHAYYHBIX METOOB MO3HAHUS, a TAKXKe
IIPAKTUYECKOTO NPUMEHEHUS HAYYHBIX 3HAHWKA OCHOBAHO Ha MEKIIPEIMETHBIX
CBA3SIX C IpeaMeTraMu  00JacTel  eCTECTBEHHBIX, MaTEeMaTHMYECKUX U
T'YMAaHUTAPHBIX HAYK.

TeopeTnueckre OCHOBBI XUMUU

Crpoenue BemectBa. COBpeMEHHAsT MOJEIb CTPOEHHS aTOMa. DIJIEKTPOHHAS
KOH(Urypamus aToMma. OcHoBHOE 151 BO30YKICHHBIE COCTOSIHUS
atomoB. Krnaccupukamuss XWMHYECKHX DJJIEMEHTOB (S-, pP-, d-3IeMeHTHI).
OCOOCHHOCTH CTPOCHHSI DHEPTeTHYECKUX YpOBHEH aTroMoB d-3JIEMEHTOB.
[Iepuonnueckas cucreMa Xxumuueckux 31neMeHToB .M. MenneneeBa. @usndeckuil
cMmblci [lepuonnueckoro 3axkona JI.M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB JJIEMEHTOB M HUX COCIMHEHUW [0 IIEpUOJIaM U TPYyIIIaM.
DJIEKTPOHHAsT NPUPOJIa XUMHUYECKOW CBSI3U. OJIEKTPOOTPUIATEIBHOCTh. BUab
XUMHUYECKON CBsi3U (KOBaJEHTHAs, WMOHHAsg, MeETauIM4YecKas, BOJOpPOAHAs) U
MexaHu3Mbl ee oOpa3zoBanus. Kpucraminueckue u amopdHble BemiecTBa. THIIBI
KPUCTAJUNIMYECKUX PEIIETOK (aTOMHAas, MOJICKYJISIpHAsi, MOHHAs, METaJTHYECKas).
3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THUNA KPUCTATUIMYECKON
peuietku. [IpuarHbl MHOTOOOpa3us BEIIECTB.



XuMu4eckne peakuuu. ['oMoreHHsle W rereporeHHble peakuuu. CKOpoCcTh
peakiiy, €€ 3aBUCHUMOCTb OT Pa3IUYHbIX (PAKTOPOB: MPHUPOILI Pearupyroninux
BEILIECTB, KOHIICHTPAI[MM PEarupyrolux BEIIECTB, TEMIIEPATYpPhl, IUIOLIAIN
PEaKIMOHHON TMOBEPXHOCTH, HAIMYMS Kartaiu3aropa. Ponb KaTanu3atopoB B
IPUPOJIE U MPOMBIIIIIECHHOM MPOU3BOJIcTBE. OOPaTUMOCTh peakinii. XUMHUYECKOe
paBHOBECHME U €ro CMeIIEHWE TOoJ JCHCTBUEM pa3Iu4HbIX (aKTOPOB
(KOHIIEHTpaIIMsI PEareHTOB WUJIU MIPOIYKTOB PEaKIIMH, TaBJICHUE, TEMIIepaTypa) JJIs
CO3/1aHuA ONTUMAaJIbHBIX YCJIOBHM MPOTEKAHUS XUMUYECKUX
npoueccoB. Jlucnepcuole cuctembl. [loHdarune o komwtouaax (30, TENH).
Hctunnpie pactBopbl. Peaknmm B pacTBOpax 3iekTpoiauToB.pH pacTtBopa Kak
MOKa3aTelb KHUCIOTHOCTH cpeabl. ['maponns coned. 3HAYEHHWE THUIPOIU3A B
Owojornyeckux  OOMEHHBIX  mporeccax.OKUCIUTETFHO-BOCCTAHOBUTEIILHBIE
peakuuu B TPUPOAEC, NPOU3BOACTBEHHBIX IIPOLECCAX M KU3HEACATEIbHOCTHU
oprann3MoB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA MPOCTHIX BEHIECTB —
METa/UIOB TJIABHBIX M MMOOOYHBIX MOATpyNm (MeIb, >Kele30) M HEMETAJJIOB:
BOJIOPOJIa, KUCIIOpOAa, TaJOreHOB, Cephl, a30oTa, (ocdopa, yriepona, KpeMHUS.
Koppo3ust MerayioB: BUIbI KOPPO3HH, CHOCOOBI 3allUThl METANIOB  OT
KOpPpO3UHU. IJEKTPOJIU3 PACTBOPOB M paciuiaBoB. lIpuMeHeEHHE >JeKTpoiu3a B
MIPOMBIIIEHHOCTH.

XUMUSA U )KU3Hb

Hayunble wmeronpl mO3HaHHUS B XMMHUU. VICTOUHMKM XUMHAYECKOU
nadopmarmu. [lonck wHpOpManMu 1O HA3BaHWUAM, HIACHTU(HUKATOpAM,
CTPYKTYpHBIM  (popMmynaM. MojaenupoBaHre XUMHUYECKHUX IPOLECCOB U
SIBIICHUM, XUMUUYECKUI aHAJIN3 U CUHTE3 KaK METOJIbl HAYYHOT'O TTO3HAHMUS.

Xumus u 3700poBbe. JlekapcTBa, (EpMEHTH, BUTAMUHBI, TOPMOHBI,
MUHEpaibHble BOABL [IpoOiembl, CBA3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX
npenapatoB. BpenHbie MpUBBIUKY U PaKTOPHI, pa3pyllaoiiue 3J0poBbe (KypeHue,
yHoTpeOJIeHHe aJIKoroJis, HapkoMmaHwus). PanuonanbHoe mnuranue. Iluiesbie
n00aBku. OCHOBBI MUILIEBON XUMUHU.

Xumus B TOBCETHEBHOM KU3HU. Moromue u yuctsimue cpeactsa. Cpeactaa
OOprOBl C OBITOBHIMH HACEKOMBIMHU: PEMEJJICHThI, WHCEeKTUIMABL. CpeacTa
JUYHOW TWTHEHBI W KocMeTWkHu. [IpaBmia Oe3omacHOW pabOTBI € EIKHUMH,
TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOU XUMUHU.

XUMHS U CETBCKOE XO3IMCTBO. MUHEpabHBIC M OPTAHHUYECKHUE YAOOPCHHUSI.
CpencrBa 3alIUThl PACTCHUMN.

Xumus u dHepretuka. [ IpupoiHbie HCTOYHUKH yriaeBoaopoaoB. [IpupoaHslii
U TIONMYTHBIN He(TAHOH ra3pl, UX COCTaB W Hcmonb3oBanue. CocraB HedhTH U ee
nepepadoTrka.  Hedrenpomyktel.  OxranHoBoe umcimo  OemsmHa.  OxpaHa
OKpyXKarome  cpeasl  mpu  HedremepepaboTke W TPaHCIOPTHPOBKE
He(pTenpoIyKTOB. AJIbTepHATUBHBIC HCTOYHUKHU YHEPTUH.

Xumuss B cTpoutenbcTBe. llement. beron. Ilogbop onTtumanbHBIX
CTPOUTENBHBIX MATEPUAIIOB B IPAKTUYECKOU IESITENHBHOCTH YEIOBEKA.

XuUMHUS ¥ 3KOJOTUSA. XUMHUUECKOE 3arpsI3HEHUE OKPYKAKOLIEH CPENbl U €0
nocienctBug. Oxpana ruapocdepsl, MouBbl, arMochepbl, Giaopsl U dayHbl OT
XUMHUYECKOT'0 3arpsI3HEHUS.



Tunel pacu€THBIX 3a71a4

Haxoxnenue molekynsipHOM (OpMyJibl OPraHMYECKOro BEIIEeCTBa IO €ro
IJIOTHOCTH M MAacCOBBIM JIOJSIM AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WJIH IO
MPOJYKTaM CrOpaHUs.

Pacuetsl MaccoBoil 10511 (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH.

PacueTsl maccel (00beMa, KOTMYECTBA BELIECTBA) MPOAYKTOB PEAKIINH, €CIH
OJIHO U3 BEILIECTB JJAHO B U30BITKE (MMEET MPUMECH).

Pacyetsl maccoBoil winm 0OBEMHOW JOMM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETUIECKH BO3MOXHOTO.

Pacuets! TemmoBoro s dexra peakuuu.

PacueTsr 00bEeMHBIX OTHOIIICHUH Ta30B MPU XUMUICCKUX PEAKITUIX.

Pacuetst macchl (0ObemMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEaKIUH, €CIIU
OJHO M3 BEUIECTB JAHO B BHUJE PacTBOpa C OMNPEAECICHHOW MacCOBOW JOJEH
PacTBOPEHHOTO BEIIECTBA.

KanenapapHo-reMaTudeckoe nJiaHUPOBAHUE
11 kiacce

1 uemsepmo (9 uacos)

Cucmexwamus*auwz, O606W€Hu€ u yZle6Jl€Hl/l€ 3HaHull. Basicneliwue xumuyeckue noHsamusl.

XUMHUYECKUH 3MeMeHT. 3aKOH COXpaHEeHHUs 1 yac N30T0nBl, KA4ECTBEHHBIN U
Macchl B-TBa U NpeBpalicHus £ npu KOJIMYECTBEHHBI COCTaB IIp.1,2
XHMM.PEaKIIX, 3aKOH IMOCTOSTHCTBA COCTaBA. CBoboanbIe opOuTam,
DHEPreTUYECKUE YPOBHHU, ITOLYPOBHH.
CIIMH
Ilepuoamuecknii 3akoH u [ICXD 2 4aca | MeHTaHOUABI, UICKYCCTBEHHBIC IIp.3-5
Jd.N.MenneneeBa Ha OCHOBE YUEHHUS O 3JIEMEHTBI.
cTpoeHun aToMoB. OcobeHHOCTH BanenTtHocTb, JOHOp. AKIIENTOD,
pa3MeLIeHus € 110 OpOUTAIIIM B aTOMax
MaJIbIX U O0JBIINX TIepuoaoB. [lonoxeHue B
NIEPUOIUYECKOM CUCTEME BOJOPOAA,
JTAHTAHOMJIOB, AKTHHOMJIOB Y HCKYCCTBEHHO
MOJTy4YEHHBIX 3JIEMEHTOB.
BanenTHOCTD M BaJIEHTHBIE BO3MOKHOCTH.
Crpoenne BemectBa. OCHOBHBIEC THITHI 1 yac HMonHas, KoBaJeHTHAs, [Ip.6-9
XUMHUYECKOU CBA3H. MeTaJIIIMYecKas, BOJIOPOIHAs CBSI3H.
IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI JIuneliHoe, yTiioBOE CTPOCHHUE.
HCOPraHUYCCKUX U OPraHUvYCCKUX B-B. I/IOHHI)IG, ATOMHBIC, MOJICKYJIAPHBIC,
THunbl KPUCTATUINIECKUX PELIETOK U CB-Ba KPUCTAJUTMYECKUE PEIIETKH.
BeriecTB. JIab on. Mozenu KpHCT. pemeToK.
[TpuyrHBI MHOTOOOpa3Hsl BEIIECTB.
JlucniepcHble CUCTEMBI. 1 yac OnHOpOAHBIE U HEOJHOPOTHBIE [Ip.10
CHUCTEMBI,
[IpakTnuaeckas padora Nel [IpurotoBnenue 1 yac MonsipHas KOHLIEHTpaLus Crp.42
pacTBOPOB € 3aJaHHON MOJISIPHOU
KOHIICHTpAIUeil.
Pewienue 3anay u ynpaxHeHH 2 yac




KonrtponbHas pabora.

1 gac

2 yemegepms (7 uacos)

Krnaccudukaryst XMMIYECKAX PEaKIiii. Peaknuu coenuHenus, pa3noxeHus, IIp. 11-
CkopocTh XuMuieckux peakuuit. Karamus. 1 yac oOMeHa, 3aMeleHHs], OKUCITUTEIBHO- 13
XUMHUYECKOE pAaBHOBECHE U YCIIOBHS €TO BOCCTaHOBUTEJbHBIC PEAKIIUH U T.T.
cmenenus. JIab. onbIT.
[IpakTidaeckas padora Ne2 Bimsaue 1 yac
pa3NUYHBIX PaKTOPOB HA CKOPOCTh
XUMUYECKOUN peaKLHH.
[Ipou3BoACTBO CEPHOU KUCIOTHL. 1 yac KonTakTHbIN cioco0 IIp. 14
DIEKTPOIHUTHI U HEDNIEKTPOIIHTHI. 1 yac 3IEKTPOIUTHI IIp. 15-
Dnekponutryeckas aucconuansi. CuibHbIS 17
u cnabbie 3nekponuThl. CTENeHb 1 KOHCTaHTa
Jqucconuanyy. Peakuyu noHHOro oOMeHa.
I'uaponus opraHMYecKUX U HEOPraHUYECKUX | 2 yaca IIp. 18
COCAVHCHMM.
KonrtponbHas pabora. 1 gac
3uemeepmu (10 uacos)
Memannwvi
OO6mire crocoObl MOMYyYSHUST METAIIIOB. 2yaca | Jlerkue u TsDKeJbIe METAILIBI. Ip.19
DIIEeKTPOIH3.
Koppo3zus meTansos u ee npeaynpexacHue. 1 yac IIp.20
0030p MeTaNIMIECKUX IIEMEHTOB A-TPYIIIL. 1 gac Tanpuner Ip.21
OO6mwmii 0630p METAITMYECKUX IeMEHTOB b- d-armemeHTHI Ip.22
rpynn Jlad on. O0pa3ibl METAJJIOB U UX PY.
Menp. Lunk. JIa6 on. B3zaumoneiicteue 1 gac MenHblit O1€CK, KYIIPUT, METHBIH I1p.23
LIMHKA U ’eJe3a C paCTBOPaMU KUCIOT U KOJTYEIaH. IIp.24
IeJI04eH. I{uuKoBast o0OMaHKa, IMHKOBBIM IIIIIAT.
Turan. 1 yac NnpMeHUT, pyTWII, THTAHOMAarHETUTHI. IIp.25
Xpom. luac XPOMHUCTBIN JKENE3HSK, PeppOXPOM. IIp.26
’Keneszo, HUKeNb, TUTATHHA. 1 yac Tpuaga [Ip.27
CriaBbl METAILIOB. T'oMoOreHHbIE U T€TEPOreHHBIE CMECH, IIp.28
YepHbIe U IIBEeTHBbIC MeTaIIbl. CIiaB
Byna, HuUKenuH.
OKcuabl ¥ THAPOKCHIIBI METAJIIIOB. 1 gac I1p.29
KonrtponbHas pabora. 1 gac
4 yemeepmo (7 uacos)
Hememannu
0630p HemeTai1oB. Jlab omn. 3HAKOMCTBO ¢ lyac BoccraHoBuTenbHEBIE CBOWCTBA, Ip.30
0o0pa3uamMy HEMETaJIOB ¥ UX MIPUPOAHBIMU CXO/IHOE CTPOEHHE, CUIIMLUIBI,
COETMHEHUSIMU. OOpUJIBIL.
OKcuIbl HEMETAIJIOB M KUCIOPO/T 1 gac Bricime okcuapl IIp.31
coneprkarire KuciaoTsL. JIab om. Heneryuue u nerydne BOgOpoaHbIE I1p.32
PacniozHaBanue X10puaoB, cyabGhaTos, COEIMHEHHUS.
KapOOHATOB.
BopopoiHble coeTMHEHUs] HEMETAJIIOB.
I'enetrnyeckast CBA3b HEOPraHUYECKUX U 1 yac I1p.33

OpPraHnv4eCKuX BEUICCTB.
BbrITOBas XuMHueckas I'PaMOTHOCTbD.




[paktrueckas padora Ne 3 Pemenne 1 yac
MPaKTHYECKUX pacyeTHBIX 3a1a4.

KonrtponbHas pabota 3a ueTBepThH 1 gac
Htorosas KOHTpoJIbHAS paboTa. 1 yac
O6o00mieHue. 1 gac

MyHuunnanbHoe 6I-0,£I,)K€THO€ o6pa3OBaTeanoe yypexageHune

MoKpoBcKas cpeaHAa obueobpasoBaTeibHadA WKoNa
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PABOYAA NMPOTrPAMMA

Mewkosou Onbru AncarapoBHbl

( BbicWana KBaAMPUKALNOHHAA KaTteropua)

. N. 0., kaTeropus

no 6uoxmmum 11 Knacc

npeameT, Knacc

2023r

MnaHnpyembie pe3ynbTaThbl:

Jlu4yHOCMHbIE pe3ynbmamel:

Oco3HaBaTtb I'IOTpe6HOCTb M TOTOBHOCTb K CaMOO6DGBOBaHMI-O, B TOM 4ucne 1 B pamMKax
CaMOCTOATE/IbHOM AeATeNIbHOCTU BHE WKO/IbI.

OLEHMBATb KM3HEHHbIE CUTYaUUW C TOYKM 3peHmnsa BesonacHoro obpasa KU3HU U COXPaHEHUA 340POBbA.



OuEeHMBATb 3KOJIOFMYECKMIA PUCK B3AMMOOTHOLLEHWNIN Ye/T0BEKA M NPUPOAbI.
MemanpedmemHele pezysabomameoi:
PerynatusHble YY/[:

CamocToaTe/ibHO 06HapyKuBaTb U GOPMYAMPOBATL y4eOHYIO Npobsiemy, onpeaenaTb Lueb y4ebHol
OeATeNbHOCTU, BbIBUPaTb TEMY MPOEKTa.

CocTaBnATb (MHAMBUAYANBHO UK B TPYNNe) naaH peweHusa npobaemsbl (BbINOJHEHUA NPOEKTA).
Mo3HaBaTenbHble YY/:

AHann3npoBaThb, CPaBHMBATb, KNaccMdMumMpoBaTb M 0606WaTb GaKTbl U ABNEHUSA. BbIABAATL NPUUYMNHBI U
CNeacTBmA NPOCTbIX ABNEHUA.

OcyLecTBAATb CPaBHEHUE M KnaccudUKaLMIO, CAMOCTOATENIbHO BbIOUPaA OCHOBAHMA U KpUTEPUN ana
YKA3aHHbIX IOTMYECKUX OMepaLLnii.

CTpOVITb Nornyeckoe paccyxgeHume, skaoyaroulee yctaHoBsieHe Nnpn4YnHHO-CNeaACTBEHHbIX cBA3en.

YMeTb onpeaensTb BO3MOMHbIE UCTOYHUKN HEOBXOANMbIX CBeAeHUIA, MPOU3BOANTb MOUCK
nHdopMaLMK, aHaN3MPOBATL U OLLEHNBATL €€ JOCTOBEPHOCTD.

KommyHuKaTtmeHble YY/:

CamocToATeNbHO OpraHN30BbIBaTh y4ebHoe B3aumoaeicTeme B rpynne (onpeaensatsb obline uenm,
pacnpeaenatb poan, A0roBapmMBaThca APYr C APYrom U T.4.).

lpedmemHsbie pe3yabmamei:
BbINYCKHMK HayuuTCA:

NPUBOAUTHL NPUMEPbI BELLLECTB OCHOBHbIX FPyNMn OpraHMYecKkmUx coeguHeHnn KNeTkn (6enkos, *K1pos,
YrNeBOAO0B, HYKEUHOBbIX KUC/OT);

3HaTb 3/1eMEHTapPHbI COCTaB KNETKU; HeopraHUYecKkue U opraHnyeckmne BelecTBa KAeTKW; CBOMCTBa
BOAb! M €€ POJib B KNETKeE.

BbINYCKHMK NOAYYUT BO3SMOMKHOCTb HAyUYMTbCA:

XapaKTepmn3oBaTb OCHOBHbIE TEPMUHbLI U NOHATUA, 06BACHATL B3aMMOCBSA3b mexay HUMu,

XapPaKTepMn30BaTb COBPEeMEHHbIE HanpaB/1eHNA B Pa3BUTUN 6VIOI'IOFVIVI; OonucbiBaTb NX BO3SMOXKHOE
Mcnoab3oBaHneE B HpaKTMHECKOVI AEeATENbHOCTHU,



OcHOBHOe coaep:KaHue Kypca
BeepeHue.

Broxmmus 1 300poBbe, onpeaeneHne bUoOXMmMmmn, 3agadum BUoxmmmnun, obnacTu nccaenosaHuA.
Buoxumma u gpyrme 6uonorndeckmne Hayku. OBLLNIA SKCNepuMeHTaNbHbINA NOAXOA, UCNO/b3yeMblit B
enoxmmun.

OCHOBHble AOCTUXEHMNA 6MOXUMUK.

MeTogpbl uccnefgoBaHUA OpraHUYecKkux COE,D,MHQHMVI. XpOMOTOI’pad)VIH. AHanms OopraHn4yecKkunx
COE,D,MHEHMI‘;I. CI'IEKTpaI'IbeIe mMeToapbl.

XUMHUYECKUin cocTas opraHMama. MUKpPO-MaKpo31eMEHTbI.
HeopraHuyeckue Bew,ecTsa.
AMVIHOKVICHOTbI, nentTunabl n b6enku.

Knaccudukaumsa, KUCNOTHO-OCHOBHbIE CBOMCTBA. XMMMUYECKME CBOMCTBA. BMONOrMYECKM BaxKHble
XMMMYECKMe peakummn. CTpyKTypa nentnaos u 6enkos. CocTas M aMUHOKUC/IOTHanA
nocnenoBaTesibHOCTb. CMHTE3 NenTUAoB U 6eNKOoB.

depmeHTbI.

ButamuHbl

HyKknenHosble KNcnotbl. CTPYKTYypa HyKnenHosblx Kucnot. JHK n PHK.
Yrnesogbl. MOHO-gu-noancaxapuabl.

Jinnngbl. OmbinAemble U HeomMblaaemble Annugbl. Cteponabl
FOPMOHbBI U UX POJIb B OOMEHE BelLLLecTB

Mpob6aembl BUOXMMUYECKON 3KOOTUN

TemaTtnyeckoe nnaHuposaHue

Ne CopeprkaHue Kon-Bo
Yyacos

1 BBepgeHue. 1

2 MeToabl MccneaoBaHUA OpPraHUYECcKUX COeaUHEHUN. 2

3 XMMMUYECKUI cocTaB OpraHM3ma. 1

4 AMWHOKUCAOTbI, NenTuabl U 6enku. 2




5 depmeHTbI.

6 BuTamuHbl

7 HyKnenHoBble KUCNOoTbI.

8 Yrnesoabl.

9 Jinnnapi.

10 FOpMOHbI.

11 Mpobaembl BUOXMMUYECKOIM SKOOTUN




