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1. MACHHOPT PABOYEN YYEBHOWM ITPOT'PAMMBI
ANCHUITJIMHBI XUMUA

1.1. Oobs1acTh NPUMEHEHHS NPOTPAMMBI
PabGowas  yueOHas  mporpamma  gucuuiuinHel  «EctecTBo3HaHME»
npeHa3HaueHa ISl M3YYeHHS XUMHM M OHOJIOTMM B OPTaHU3aIMsIX CPETHEro
npoeCCUOHANBFHOTO  00pa30BaHUsA TEXHUYECKOTO MpOo(uis, pearu3yronmx
00pa3oBaTeNbHYI0 MPOrpaMMy CpEAHEro oO0mero oOpa3oBaHUs B Ipeaeiax
ocoenust OIIOIT CIIO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs, IPHU MOATOTOBKE
CIICIIMAICTOB CPETHETO 3BEHA.

Pabouass yueOHass mporpamMma IUCHUIUIMHBI MOXET OBITh HCIIOJIb30BaHA
JIpyruMH 00pa30BaTEIbHBIMU OpPTaHU3AIUSIMU, PEATU3YIOIMIMMHU 00pa30BaTEIbHYIO
IporpaMMy CpPEeIHEro o0Iero oopa3oBaHus

1.2. MecTo AUCHUIUIMHBI B CTPYKType MPOrpaMMbl MNOATOTOBKH
CIEeHUAJTHCTOB CPeIHEro 3BeHa:

Hucnunnmna «EcrecTBO3HaHWE» OTHOCUTCS K 00I1€00pa3oBaTEIbHOMY

y4eOHOMY KTy IPOTrpaMMbI MOJTOTOBKH CIICIIMAIMCTOB CPEHETO 3BEHA.

1.3. Hean u 3agayM AUCHUIUVIMHBI — TpPe0OBaHHMS K Ppe3ybTaraM
OCBOCHMS TUCIHUILINHBI:
OcBoeHue coaepkaHusi  y4yeOHOW  guciMIUMHBL  «ECTecTBO3HaAHUE)
oOecreynBaeT AOCTUKEHUE CTYJIECHTAMU CIEAYIOLIUX pe3)ibmamog:.
JIUYHOCHHbBIX
- c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMHU 110 OTHOIICHUIO K XUMUYECKOM
uH(popMaIu, mojrydaeMoi 13 pa3HbIX HICTOUYHUKOB,;
- c(pOpMUPOBAHHOCTH COOCTBEHHOM MO3UIMU MO OTHOLIEHUIO K OMOJIOTHYECKON
uH(pOpMaIUH, MOTy4aeMO U3 Pa3HbIX HCTOYHUKOB K II00ATbHBIM
HKOJIOTUYECKUM TTPoOIeMaM U MyTIM UX PEIICHHUS;
— YyBCTBO TOPJOCTH U YBAKEHHUS K HCTOPUU U JOCTUKEHUSIM OTEUECTBEHHOMU
XUMUYECKOM HayKH; XHMHUYECKM TPaMOTHOE TOBEJCHHE B MPOQPECCHOHAIBHON
NEATEIPHOCTH W B OBITY TMpPU OOpaIllleHWH C XUMHUYECKUMHU BEIICCTBAMH,
MaTepuaiaMH U NpoLeccamus;
—TOTOBHOCTD K MPOJOHKEHUIO0 00pa30BaHMsI U TOBBIIICHUS KBATM(DUKAIIUY B W3-
OpaHHOM npodeccuoHaNBHOM NEATEILHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XU-
MUUYECKUX KOMIIETCHITUN B TOM;
—YMEHHE UCIOIb30BaTh JOCTHKEHUSI COBPEMEHHOM XUMHUYECKON HAyKH U XUMHUYe-
CKHMX TEXHOJIOTHM JIJIsl TOBBIIIIEHUSI COOCTBEHHOTO MHTEJIJICKTYaIbHOTO PA3BUTHS
B BBIOpAHHOW TPO(ECCHOHANIBHOM €SI TEIbHOCTH;
— c(hOpPMHUPOBAHHOCTh UYBCTBA TOPJIOCTH M YBaXEHUA K HUCTOPUU U
JOCTIDKCHUSIM ~ OTE€YECTBEHHOM  OMOJIOTMYECKOW HAyKH; TMPEACTaBICHUS O
LETTOCTHOM €CTECTBEHHOHAYYHOU KapTUHE MUPA;



— IIOHMMaHUE B3aUMOCBS3M M B3aMMO3aBUCHMOCTH E€CTECTBEHHBIX HAyK, HX
BIIMSAHUS HA OKPYXAMIIYIO CpeAy, SKOHOMHYECKYI), TEXHOJOTHYECKYHO,
COLIMAJIBHYIO U ATHYECKYIO C(hephl 1eATebHOCTH YEJIOBEKA;

— CIOCOOHOCTh MCIOJB30BaTh 3HAHUS O COBPEMEHHON €CTeCTBEHHO-HAYYHOU
KapTHHE MUpa B 00pa3oBaTeNbHOM U MPOPECCHOHATBHON JIE€ATEIHHOCTH;
BO3MOXKHOCTH HMH()OPMAIIMOHHON cpeAbl Ajii  00ecredeHus] MPOJTYKTUBHOTO
caM0o0Opa30BaHUS;

— BJAJICHUE KYJIbTYpOH MBIIIJICHHUS, CIHOCOOHOCTh K OOOOIICHHIO, aHAIU3Y,
BOCIIPUATHIO MHPOpMalMU B OOJACTH €CTECTBEHHBIX HAayK, MOCTAaHOBKE IEIH U
BBIOOpPY MyTeH ee TOCTUKEHUS B TPOPECCUOHANIbHOM cdepe;

— CIIOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOEH JAESATENBHOCTH COBPEMEHHBIMU
OPUHIMIAMU TOJEPAHTHOCTH, JUajora M COTPYJHHYECTBA; TOTOBHOCTh K
B3aMMOJICHCTBHIO C KOJUIeTaMH, paboTe B KOJIJICKTUBE;

— TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOJbl 3allUThl OT BO3MOXHBIX
MOCJIE/ICTBUM aBapuid, KaTacTpod, CTUXUUHBIX OCJICTBUK;

— oOnanaHue HaBblkamMM  Oe3omacHOW  pabOTBl  BO  BpeMsi  MPOEKTHO
MCCJIEIOBATENBCKOW M 3KCHEPUMEHTAIBHON JESTENBHOCTH, NPU HMCIOJb30BAHUU
71a00paTOpPHOTO 000PYIOBAHUS;

— CIIOCOOHOCTh ~ UCHOJIB30BaTh NPUOOPETEHHbIE 3HAHUS U yMEHUS B
MPAKTUYECKON JEeATEIbHOCTH M TOBCEIHEBHOM XU3HHU I COONIOACHUS MeEp
NpOQUIAKTUKKA OTpaBJICHUM, BHPYCHBIX M JPYTrUX 3a00J€BaHU, CTPECCOB,
BpPEAHBIX MPUBBIYEK (KYpPEHUS, AJIKOT0JIM3Ma, HAPKOMaHHH );

— IpaBUJI IIOBEJICHMSI B IPUPOJHOM CPELIE;

— TOTOBHOCTB K OKa3aHUIO IEPBOI MTOMOILY IIPH TPpaBMax, MPOCTYAHBIX U APYTHX
3a00JIeBaHUSX, OTPABJICHUIX MMUILEBBIMU TPOTYKTAMU;

MemanpeomMemHbix:

— UCTOJIb30BAHUE PA3IMYHBIX BUJIOB IMO3HABATEILHON JIEATEIIBHOCTH U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Ofepaluid (MOCTaHOBKM 3adauu, (HOpMyIUpOBaHUS THUIOTES3,
aHajau3a U CUHTEe3a, CpaBHEHUS, 000OIIEHHs, CUCTEMAaTU3alluH, BBISIBJICHUS
MPUYNHHO-CJICACTBEHHBIX CBS3e, MOMCKA aHAJIOTOB, (DOPMYJIMPOBAHUS BHIBOJIOB)
JUJISL pEILICHUS TOCTaBJICHHOM 3a/1auu, MPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS
(HaOyroZIeHNsI, HAYYHOTO OKCIEPUMEHTA) JUIsl HM3Y4YCHHUS pPa3IUYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJIUMOCTH
CTaJIKUBAThCA B IpodeccroHanbHol chepe;

— WCTIOJIb30BAHUE PA3IMYHBIX UCTOYHUKOB JIJIS TTOTYYEHHS] XUMUYECKON nH(popmMa-
1M1, YMEHUE OLICHUTbh €€ JOCTOBEPHOCTH ISl JOCTHUKEHUS XOPOIIUX PE3yJIbTaTOB
B IpodeccuoHalibHOM cdepe;

— OCO3HAaHUE COLMAJIBHOM 3HAYUMOCTH CBOEW Mpodeccuu/crnenuaibHOCTH,
o0JlajaHie MOTHUBAIIMEH K OCYIIECTBICHUIO MPO(HECCUOHAIBHOMN eI TEILHOCTH;

— TMOBBIIICHUE  HUHTEJUJICKTYaJIbHOTO  YPOBHA B TIpollecce€  HM3Yy4YCHUs
OMOJIOTHYECKHX SBJICHUM, BBIJAIOIINXCS JOCTIDKCHUM OHOJIOTHM, BOIICAIINX B
OOIIEYEIOBEYECKYIO KYJBTYPY; CIOXHBIX M TPOTUBOPEUYMBBIX IyTEH Pa3BUTHS
COBPEMEHHBIX HAy4YHBIX B3IJISJI0B, HWJIEW, TEOpUW, KOHUEMUMM, rumnore3 (o



CYIIHOCTH M MPOUCXOXKICHUU >KU3HH, YEJIOBEKa) B XOJ€ pabOThl C pa3IMuHbIMU
UCTOYHUKAaMU UH(POpMaLUHY;

— CIOCOOHOCTh OPTaHM30BBIBAaTh COTPYAHUUYECTBO €IUHOMBIIIJIEHHUKOB, B TOM
YuClie C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT UM,

— CHOCOOHOCTh TMOHUMATh MPUHIUIBI YCTOMYMBOCTH M MPOTYKTUBHOCTHU
KUBOW MPUPOABI, MYTH €€ U3MEHEHUs TOJ] BIMSHUEM aHTPOIMOTEHHBIX (haKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIHU3y TJI00adbHBIX HKOJIOTUYECKUX MPOOIieM,
BOIPOCOB COCTOSIHUS OKPYXKAIOLIEH cpefbl W PALMOHAIBHOTO HCIOJIb30BaHUS
IPUPOJIHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBaTH MECTO M pOJIb OHMOJOTMYECKMX 3HAaHUH B
IPAKTUYECKON JESATENbHOCTH JIIOJIEH, pPAa3BUTUU COBPEMEHHBIX TEXHOJOIHI;
ONpENENATh JKUBbIE OOBEKTHI B MPHUPOAE; MPOBOAUTH HAOMIOACHUS 3a
PKOCHCTEMaMU C IENbI0 HMX ONHCAHWA W BBIIBJICHHUS €CTECTBEHHBIX U
AHTPOTIOTCHHBIX M3MEHEHU; HAXOAWTh U aHAJIM3UPOBATh MH(DOPMAILIUIO O JKHUBBIX
00BEKTaX;

— CIOCOOHOCTh TPUMEHSTh OHOJOTHYECKHE W DKOJOTHYECKHE 3HAHUA IS
aHaJIn3a MPUKIAIHBIX IPOoOJIeM X039iCTBEHHOM e TENbHOCTH;

— CIOCOOHOCTh K CaMOCTOSTEIbHOMY IPOBEJCHUIO HCCIIEA0BAHUM,
IIOCTaHOBKE €CTECTBEHHO-HAYYHOT'O IKCIIEPUMEHTA, UCIOJIb30BaHUIO
MH(POPMAILIMOHHBIX TEXHOJOTUH Ul pElIeHHs Hay4YHbIX U IpOo(eCcCHOHATBHBIX
3amad;

— CIHOCOOHOCTh K OIIEHKE JTUYECKUX aCMEKTOB HEKOTOPHIX HCCIICOBAHUNA B
o0nacTy OMOTEXHOJOrnU (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIIOI0TBOPEHUE);

npeomMemHubIxX:

—c(opMUPOBAaHHOCTH MPEJCTABICHUI O MECTE XMMUU B COBPEMEHHOM HayYHOMU
KapTUHE MHpA; MOHUMAHUE POJIM XUMUU B (OPMHPOBAHUU KPyrozopa M (yHK-
IUOHAIBHOM IPaMOTHOCTH Y€JIOBEKA ISl PELIEHUS IPAKTUYECKUX 3314,
—BJIQJICHUE  OCHOBOIIOJATAIOIMIMMUA  XUMHYECKUMU  IOHSTUAMH, TEOPUSIMH,
3aKOHAaMM ¥ 3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJIb30BAHUE XHUMHYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIAJICHHE OCHOBHBIMM METOJAMHM HAYYHOI'O ITO3HAHUS, WCIOJIB3YEMBIMHA B
XUMUHU: HaOIOICHUEM, OINHCAHUEM, HW3MEPEHHEM, OHKCIIEPUMEHTOM; YMEHHUE
00pabaTbIBaTh, OOBACHATH PE3YIbTaThl MPOBEAECHHBIX ONBITOB U JENIaTh BBIBOJIbI;
TOTOBHOCTh M CIOCOOHOCTH MPUMEHSATHh METOJbl IO3HAHUS TIPU PELICHUU
MIPAKTUYECKUX 33/1a4;

— c(hopMUPOBAHHOCTh YMEHUS JaBaTh KOJUYECTBEHHBIE OLIEHKHU U MMPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSM;

— BIIQJICHUE TIPABIJIAMH TEXHUKH 0€30MMaCHOCTHU MPU UCTIOIH30BAHUN XUMUYECKUX
BEILIECTB;

—c(hopMHpPOBAaHHOCTHh COOCTBEHHOW MO3UIMH 110 OTHOIIEHUIO K XUMHYECKOU
uH(pOpMaIuK, MOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.



—Cc(hOpPMHUPOBAHHOCTH MPEACTABICHUI O POJIM M MECTE€ OMOJIOTUN B COBPEMEHHOM
HAy4YHOU KapTUHE MUDA;

— MMOHMMaHUE PoJIM OUOJOTUU B (POPMUPOBAHUU KPYro3opa U (PyHKIIMOHAIBHON
TPAMOTHOCTH JIJIS PEIICHHS TIPAKTHYCCKUX 3a0a4;

— BIIQJICHUE OCHOBOIIOJIATAIONIMMH TIOHATHSIMH M TIPEICTABICHUSIMH O >XUBOUN
IpUpOJIe, €€ YPOBHEBOI OpPraHM3alUU U 3BOJIOLUY;

—YBEpPEHHOE M0JIb30BaHNE OUOTOTHYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMHM METOJIaMH HAy4YHOTO IO3HAHMS, UCIIOJIb3yeMbIMU
Py OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX OOBEKTOB U DKOCHCTEM: OITHUCAHUEM,
W3MEPECHHUEM, TIPOBEICHUEM HAOJIOJCHU; BBISIBICHUE W OIEHKA aHTPOIOTCHHBIX
VW3MEHEHUN B IPUPOJIE;

— c(opMUPOBAaHHOCTh yMEHHH  OOBSICHATH  pe3yIbTaThl  OMOJOTHYECKHUX
HKCIIEPUMEHTOB, PEIIaTh AJIEMEHTapHbIE OMOJIOTUYECKUE 3a/1a4K;

— c(hOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIUU IO OTHOIICHUIO K OMOJIOTUYECKON
uH(pOpMaIUH, MOTYyYaeMOi U3 pa3HbIX UCTOYHUKOB, TJI00ATBHBIM 3KOJIOTUYECKUM
npo0semMaM U MyTAM UX PEIICHHUS.

1.4. KoJin4yecTBO 4YaCcOB HA OCBOEHHE nporpaMmbl THCIHUIIJTMHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku odyuvaromerocst 117 yacoB, B TOM 4ucIe:
00s3aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocst 117 gacos.



2. CTPYKTYPA U COAEPXKAHME JUCHUIIJINHBI
2.1. O0beM AUCHUNIMHBI U BUAbI Y4eOHOH padoThI

Bua y4yeOHoii padboThI 200
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 117
Oo0s3aTesIbHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 117

B TOM YHCJIC:

nabopaTOpHEIEC 3aHATHUS

MPAKTHYCCKHUE 3aHATUS 40

KypcoBasi paboTa (IpOoeKT)
HroroBas arrectarus B popme HuddepeHnmnpoBaHHOTO

3ayera

XHUMHSA
Buj yueoHoii padoThl 200 1cem | 2 cem
MakcumajbHas yyeOHas Harpys3ka (scero) 78 34 44
O0s3aTenbHasi ayIuTOpHasi y4deOHasi Harpy3ka | /8 34 44
(Bcero)

B TOM YHCJIC:

nabopaTOpHBIC 3aHATHS

MPAKTUYECKHUE 3aHATHS 20 10 10

KypcoBas paboTa (IIpoeKT)

OmoJiorus

Buj yue6Hoii padoThl 200 1cem | 2 cem
MakcumajibHas yueOHasi HAarpy3Ka (Bcero) 39 17 22
Oési3aTenbHasi ayAuTOpHast y4deOHasi Harpy3ka | 39 17 22
(Bcero)

B TOM YHCJIC:

J'Ia60paT0pHBIe 3aHATHUA

MIPaKTUYECKHE 3aHITHS 20 6 14

KypcoBast paboTa (IpoeKT)




2.2. TemaTH4yecKUid IJIAH U COAEPKAHNE TMCUMININHBI XUMUS

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYeCKUE PadoThl, O0bem yacon YpoBeHb
pa3aesioB U TeM CaMOCTOsITe/IbHAsA padoTa 00yyaluxcs, KypcoBasi padot (IIpoeKT) 0CBOEHUA
1 2 3 4
Pa3zpgen 1. Xumus
Oo0mas n 42
HeOpraHu4veckasi XuMusi
O6man u 4
HEOpraHu4vecKast XuMusi
Tema 1.1.
OcHOBHbIE IOHATHS U
3aKOHBI XHMHHU
11.1. BemectBo. Atom. Monekyna. XumMudeckui ieMeHT. Amutorponus. [IpocTeie n cinoxHbie 2 1
OcHoOBHbIE IOHATHSA BenlecTBa. KauecTBEHHBIH M KOJNMYECTBEHHBIM COCTaB BEIIECTB. XMMHMUYECKHUE 3HAKH U
XHMHUH dbopmysel. OTHOCUTENBHBIE aTOMHAsI K MOJICKYJIIpHast Macchl. KonmdecTBo BemiecTna.
1.1.2 Crexuomerpusi. 3aKOH COXPAaHEHHUs MacChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB 2 1
OcHoOBHbBIE 32aKOHBI MOJIEKYJIIPHOM CTPYKTYpPBI. 3aKOH ABOTaJIpO U CIEACTBHUS UX HETO.
XUMHH
JdemoHcTpaumuu:
Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB
Mopnenu MoKy IPOCTBIX U CJIOYKHBIX BEIIECTB (I1apOCTEP/KHEBHIE).
Konnekuus npocTsIX U CIIOKHBIX BELIECTB.
Tema 1.2. 4

IMepuoauyeckuii 3aK0H
u Ilepuoanueckas
cHCTEeMa XUMHYECKUX
3JIEMEHTOB
JI.A.MennejieeBa u
CTPOCHHE aTOMA




1.2.1.
OcCHOBHBIE CBEICHHUA O
CTPOEHHMH aTOMa

AToM — cnoxkHas 4actuna. Sapo (MpoTOHBI M HEUTPOHBI) M DJEKTPOHHAS 000JIOYKA.
N3otonbl. CTpoeHHE HIEKTPOHHBIX O00JOYEK AaTOMOB JJIEMEHTOB MAabIX IIEPHOJIOB.
OCOOCHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JIOYEK aTOMOB DJIEMEHTOB OOJIBIIMX MEPUOJIOB
(mepexonHbIX 31eMeHTOB). [ToHsiTHE 00 OpOHTANsX. S-, p- u d-OpOuTanu. DIEKTPOHHbBIC
KOH(HUTypaluyu aTOMOB XMMHYECKHIX 3JIEMEHTOB.

1.2.2.
Iepuoguyeckuii 3aK0H
u [lepnoanueckas
cucTeMa XUMHYeCKHX
3J1IeMEHTOB
JI.A.MeHnaejieeBa

Otkpoitue .M. MenneneeBbim [lepuonnueckoro 3akona. Ilepmomnueckuii 3akoH B
dbopmymuposke J1.M1. Menneneena.

[lepuoanueckass TabnuMIa XUMHYECKHX OJJIEMEHTOB — Tpadudeckoe oToOpakeHue
nepuoanYeckoro 3akoHa. CTpyKTypa MEepUOIWYECKOl TaOmuibl: HepuoAbl (Manble U
OoJibiline), rpymbl (TJIaBHAS U TOOOYHAs).

CoBpemenHast (GOpMyIHPOBKAa MNEPUOAMYECKOTO 3aKOHA. 3HAUYEHUE MEePHOJUYECKOrO
3aKOHAa M IEPUOJUYECKOM CHCTeMbl XHMMHUYeCKuX aieMmeHToB JI.MI. MenneneeBa s
pa3BUTHS HAYKH U MOHUMAaHMSI XUMUYECKOW KapTUHBI MUDA.

JdemMoHcTpaumMu:
Paznmuunbie hopmel [lepruoanueckoii cucteMbl XuMuaeckux 3neMenToB J1.11.Meneneena.

Tema 1.3.
CTtpoeHue BelecTBa

1.3.1.
XumMuieckas CBA3b

Karnonsl, ux obpazoBaHue U3 aTOMOB B pe3ysbTaTe IMpoliecca OKUCICHUS. AHUOHBI, UX
o0Opa3oBaHHe U3 aTOMOB B pe3yjbTaTe Ipolecca BOCCTaHOBIEHUsA. VloHHas cBs3b, Kak
CBSA3b MEXAY KaTHOHAMHU M aHHOHAMHM 3a CYET OJJIEKTPOCTATUYECKOTO MPHUTSHKEHUS.
Knaccugukaius MOHOB: IO COCTaBy, 3HAKY 3apsijia, HATMUYUIO THAPATHON 000I0UKH.
MexaHu3m 00pa3oBaHHsS KOBAJEHTHOW CBA3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN).
OneKTpooTpULATENbHOCTh. KoBalleHTHBIE TONIsIpHAs W HenousisipHas cBsA3H. KpaTHocTh
KOBAJICHTHOM CBSI3H.

Metandeckas XuMU4ecKast CBSI3b.

1.3.2.
CTtpoeHue BelecTB.
Kpucraminyeckne
pelmeTKkn

HNonnbie kpucramumueckue pemerku. CBoiicTBa WOHHBIM  THUIIOM
KPUCTAJUIMYECKON PELIETKH.

MonekynsipHble W aTOMHBIE KPHUCTAJUIMYECKHE PEHIETKH.
MOJIEKYJIIPHBIMUA U ATOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMH.
Merammueckas KpucTauinueckas pemerka. @u3ndeckue CBOMCTBAa METaJIIOB.
TBepaoe, xuaKoe 1 ra3oo0pa3Hoe COCTOSHUS BelecTB. Ilepexon BeriecTBa U3 OAHOTO

arperaTHOTO COCTOSIHUS B Ipyroe. BogoponHas cBsizb. AHOMAIUN (PU3UIECKUX CBOMCTB

B€HOICCTB C

CBoiicTBa BENIECTB C




BOJBL.

1.3.3.
Yucrele BeliecTsa 1
cMmecH. lucnepcHsie

[Tonsitue o cmecu BemecTB. ['omoreHHele U rereporeHHble cMmecu. CocTaB cmeceil:
o0BbeMHas 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MacCoBasi 10JIsI IPUMECEH.
[TonsiTrie o nucniepcHo# cucreme. JlucnepcHas (asza u TUCepCHOHHAS Cpejia.

CUCTEMBI Knaccudukanus qucnepcHsix cucteM. [loHATHE 0 KOIOMAHBIX CUCTEMAX.
JleMoHCTpanum:
Mogenu KpucTaNIMYecKnX pPelIeToK XJI0opuaa HaTpus, Hoja, anMasa, rpadura.
OO0pa3upbl MUHEPATIOB U TOPHBIX ITOPOJ.
OO06pa3ibl pa3IuYHBIX JUCHEPCHBIX CHCTEM: dMYJIbCHN, CYCIEH3HH, a’po30jieH, reyield u
30JICH.

Tema 1.4.

Bonaa. PacTBopsbl.
DJIeKTPOJIMTHYCCKAS
AUCCOLHALMS
14.1. Bona kak pactBoputenb. PactBopeHme Kak (DM3MKO-XUMHUYECKHH Mporecc. TertoBbie

PacTBopsI a¢ddexTsl pu pacTBOopeHuu. PactBopumocTh BemiecTB. HachillieHHBIC, HEHACHIIIEHHBIE,
IIEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, XKUAKOCTEH U TBEPIBIX
BEIIECTB OT Pa3IM4YHBIX (pakTOopoB. MaccoBas J0Js pacTBOPEHHOIrO BellecTBa. PerieHue
3a/1a4 Ha MacCOBYIO JIOJII0 PACTBOPEHHOI'O BELIECTBA.
IIpakTnyeckas padora Ne 1
[IpuroroBneHue pacTBopa 3a/laHHON KOHLIEHTpaluu

14.2. DIEKTPOIUTHI U HEANEKTPOIUTHI. DIEKTPOIUTHUECKas AUccolanus. MexaHu3Mbl
DJIEKTPOJIUTHYECKAST | DJIEKTPOJUTHUECKON AUCCOLMAIINH JIsl BEILIECTB C PAa3IMYHBIMU TUIIAMU XUMHUECKOMN
AUCCOHALMS CBs3U. [ upaTupoBaHHbIE U HETMAPATUPOBAHHBIE HOHBI. CTENEHb ANEKTPOIUTUYECKON

JUCCOIINaIlH. CunbHbBIE U cIa0bIe SJICKTPOJINTHI. OCHOBHBIE TIOJIOKEHUS TCOpHUU
BHCKTpOHI/ITI/I‘ICCKOﬁ JAUCCOoMalu. KI/ICJ'IOTBI, OCHOBAHUS U COJIM KAK DJICKTPOJIUTHI.

JdemoHcTpaumnu:

PacTBOpUMOCTH BEIIECTB B BOJIE.

CoOupanue ra30B METOJIOM BHITECHEHUS BOJIBI.

PacTBOpeHue B Bojie CEPHOM KUCIOTHI U COJIEH aMMOHHUSI.
OO0pa3iibl KPUCTAIUIOTHIPATOB.

[TpuroTroBneHmne >KECTKOM BOJBI U YCTPAHEHHE €€ )KECTKOCTH.




O06pa3upl MUHEPaIbHBIX BOJ] PA3IMYHOIO HA3HAYECHHUS.

Tema 1. 5.
Knaccupurxanus
HEOPraHu4ecKux
COeIHHEHH U UX
CBONCTBA
15.1. IIpakTuyeckasi pa6ora Ne 2
Kucaorsi KucnoTsl Kak 3JeKTPOIHTHL, UX KJIacCU(UKALKS 10 Pa3IMYHBIM IPU3HAKaM. XUMHUYECKUE
CBOMCTBAa KHCJIOT B CBETE€ TEOPUM DIIEKTPOJIUTHYECKOM auccounanuu. OcoOeHHOCTH
B3aUMOJICUCTBUS KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT C MeETaulaMH.
OcHOBHBIE CIIOCOOBI OTY4YEHUS KUCIIOT.
1.5.2. IIpakTuyeckas padora Ne 3
OcHoBanus OcHOBaHMsSI KaK »3JEKTPOJUTHI, HX KiIaccU(UKaLus IO Ppas3IuyHbIM IpPU3HAKAM.
XUMUYECKUE CBOMCTBA OCHOBAaHUW B CBETE TEOPHM SJIEKTPOJUTHYECKOM AMCCOLMALIMH.
PaznoxeHue HepacTBOPUMBIX B BOJ€ OCHOBaHMH. (OCHOBHBIE CIIOCOOBI IOJIYYEHMS
OCHOBaHUM.
1.5.3. IIpakTuyeckas padora Ne 4
Coumn Conu kak siektpoauTsl. Cosn cpeiHue, KUCIbIE U OCHOBHBIE. XMMUYECKU CBOMCTBA COJIEH
B CBETE TEOPUHU IEKTPOIUTUYECKON Tucconnanuu. CrocoObl NOTy4eHHUs COIeH.
[Tonsitue o pH pactBopa. KucnortHas, menoyHas, HEWTpallbHasl CpeJlbl paCTBOPOB.
I'mpponus comnent.
154 IIpakTnyeckas padora Ne 5
Oxcuambl ConeoOpa3yromue U Hecoseoopaszyromiue okcuabl. OCHOBHEIE,
amM(oTepHbIe U KUCIOTHBIE OKCHU/IbI. 3aBUCMOCTb XapaKTepa OKCHA OT CTEIIEHH OKHCIIe-
HUS 00pa3yoIero ero Metauia. XuMU4eckue cBoicTBa okcuaoB. Ilomyuyenue okcuioB.
Tema 1. 6.

XuMHYeCKHe peakuum

1.6.1.
Kaaccnduxanus

PeaKI_[I/II/I COCIMHCHM, PA3JIOKCHUA, 3aMCILICHN, obOMena. Katamuruueckue PEaKknuu.
O6paTI/IMBIe )41 HCO6paTI/IMBIC pcaknuu. I'omorenHsie U IeTCPOTCHHBIC PCAKIIUU.




XHUMHYECKUX peaKkuui

DK30TepPMUYECKUE U FHAOTEPMUUYECKUE peakiny. TernaoBoi 3PpPeKkT XUMUIECKUX
peakuuii. TepMoxuMHU4ecKue ypaBHEHMUS.

1.6.2. Crenenp okucieHus. OKUCIUTENb U BOCCTAHOBJIIEHHME. BOCCTAaHOBHUTENb M OKHCIIEHUE.
OxucauTeIbHO- Meton  anmekTpoHHOro OajmaHca JUIS  COCTABICHUS  ypaBHEHUH  OKHUCIUTEIBHO-
BOCCTAHOBHTEJIbHbIE | BOCCTAHOBUTEIIbHBIX PEAKIINI
peakiumn
1.6.3. [TonsiTiE O CKOpPOCTM XHMHUYECKHX peakiuil. 3aBUCHUMOCTb CKOPOCTH XHUMHYECKHX
CKOpoCTh XHMHYECKO# | peakiuil OT pa3InYHbIX (PAKTOPOB: MPUPOJbI PEATUPYIOUINX BEUIECTB, UX KOHIIEHTPAIIHH,
peakuum. TEMIIepaTyphbl, TOBEPXHOCTH COMPUKOCHOBEHHS U UCIOJIb30BAHUS KaTaJIU3aTOPOB.
Xumuueckoe NHrubuTopsl.
paBHOBecHe OO6parumbie 1 HEOOpAaTUMbIE PEaKIIUU. XUMUUECKOE PAaBHOBECHE U CITIOCOOKI €T0
CMEUIeHUs
JdemMoHcTpaumMu:
[Tpumepsl HEOOPATUMBIX peaklUid, HAYIIUX C 00pa30BaHUEM OCaJIKa, Ta3a UIH BOJBL.
3aBUCUMOCTH CKOPOCTH XUMUUYECKOW PEAKIIUK OT MPUPOBI PEAarupyrOIINX BEIIECTB.
3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEaKLUU OT MPUCYTCTBUA KaTaIu3aTOpa Ha IPUMEPE
pa3oKeHusl NEPOKCHIa BOJOPO/Ia C IOMOILBIO TMOKCUAA MapraHua
Tema 1.7.
MeTajibl M1 HEMETAJJIbI
Tema 1.7.1. OCOOEHHOCTH CTPOEHHUS aTOMOB M KpHUCTaLIOB. (DHU3MUECKHE CBOICTBA METaJIOB.
MeTtajibl Knaccudukanusi MeTaaioB mo pa3iudyHbIM MPU3HAKAM. XUMHUYECKHE CBOMCTBA METAJIOB.
DIEKTPOXUMUYECKUI P HANPSHKEHUM MeTalIoB. MetamiorepMus.
O6mue cnocoObl momyuyeHuss metaywioB. Ilonstue o meramnypruu. Ilupomeramnyprus,
TUAPOMETAJUTYPT Ul U dJIeKTpoMeTautyprus. CriiaBbl YEpHbBIE U IIBETHBIE.
OcoO6EHHOCTH CTPOCHUSI aTOMOB.
Hemeranibl — npocThie BelecTBa. 3aBUCUMOCTh CBOMCTB IaJIOT€HOB OT MX MOJIOKEHUS B
ITepuoanueckoit cucreme. OKUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIIOB
Tema 1.7.2. B 3aBUCUMOCTH OT UX MOJIOXKEHUS B PSIAY JIEKTPOOTPHUIATEIbHOCTH.
HeMeTa/Labl IIpakTnyeckas padora Ne 6

HOJ'IyLICHI/IC, CO6I/IpaHI/IC " paClio3HaBaHUEC ra30B

IIpakTuyeckas padora Ne 7

Pemienne OKCIICPUMCHTAJIbHBIX 3a1a4




JdemoHcTpaumuu:

Kosmekuus mertamios.

Kosekiust HeMeTasioB.

Konnmekuust mpoayKiuii CHUIMKATHOW MpoMbINUIeHHOCTH (cTekna, ¢apdopa, dasHca,
IIEMEHTA U Jp.)

Opranuyeckasi XumMust 36
Tema 2.1.
OcHOBHbIE IOHATHSA 4
OpPraHuYecKoil XUuMHH 1
TeopHUsi CTPOEHU s
OpPraHM4YecKux
cOeIMHEeH U
2.1.1. [TpupoaHble, HUCKYCCTBEHHBIE M CHHTETHMUYECKHE OpraHuyeckue BemiectBa. CpaBHeHUE
IIpeaMer opraHn4yeckoii | OpraHMYECKHUX BEIIECTB C HEOPTaHHUECKUMH.
xumun. Teopus BanentHocTh. XMMHYECKOE CTPOECHUE KaK MOPATOK COEIMHEHHsI aTOMOB B MOJICKYJIBI 110
CTPOeHus BAJICHTHOCTH.
OpraHHYecKuX OCHOBHBIE TOJIOKEHHMSI TEOPUM XUMHUECKOro crTpoeHus. HM3omepus U HU30MEpHL. 2
coequHeHuii A.M. Xumudeckue GopMyITbl U MOJICTH MOJICKYJ B OPTaHHYECKON XUMUH.
byrtaeposa
2.1.2. Knaccudukanus BemecTs MO CTPOCHHUIO  YIJIEPOJHOIO  CKelleTa M HAJIWYUIO
Kaaccndukanns byHKIMOHANBHBIX Tpymi. ['oMonoru u romosnorus. Hauana Homenknarypsl |UPAC.
opraHuveckux BeulecTB | Peakuum mnpucoenuHenus (THIPUPOBAaHUS, TaJOTCHUPOBAHUS, THUIAPOTAIOTEHUPOBAHMUS, 2
U peakuui rugparanuu). Peakuum otmiensieHus  (JETHAPUPOBAHHUSA, JETHAPOTalOTeHHUPOBAHUS,
neruapatanun). Peakium 3amenienus. Peakuyun nzomepusamnun.
CpaBHeHue Ki1accupUKali COETUHEHUH U KilacCu(UKalMK peakluii B HEOpraHUYEeCKOH U
OPraHNYeCKON XUMHH.
JleMoHCTpanum:
Moienu MOJIEKyI TOMOJIOTOB ¥ H30MEPOB OPTaHUYECKUX COSTMHEHHH.
KayecTBeHHOE OOHApYXEHHE YIIIepoia, BOJOPO/A B OPTAHUYECKUX COSTUHEHMSIX.
Tema 2.2. 8
Yr11€B0oA0pPOABI
2.2.1. AJKaHbl: TOMOJIOTHYECKHM psiZ, U30MEpUs M HOMEHKJIATypa ajKaHOB. XUMHYECKHE
IIpenenbHbie CBOWCTBA aJKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEeIeHHUE, Pa3IoKeHue, AeTHIPUPOBaHNUE. 2

YIJ1€BOAOPOAbI

[TpriMeHeHne alKkaHOB Ha OCHOBE CBOMCTB.




(ajKkaHbI)

2.2.2. OTuseH, ero mojaydyeHue (AeTUAPUPOBAHMEM JTaHA, ACTOIMMEpHU3aLUed MOJIUAITUIICHA).
Henpeneabnsbie ['omonornyeckuit psiA, HU30MEpHs, HOMEHKJIATypa aJKEHOB. XHMMHUYECKHE CBOMCTBA 2
YIJ1€BOA0OPOAbI STUJICHA: TOPEHHE, KaueCTBEHHbIE peakuu (oOeclBeunBaHue OpOMHON BOJABI U pacTBOpa

(anKeHbI, aJIKAJMEHbl, | IEpMaHraHaTa Kajius), THapaTtanus, noiuMepusanus. l[IpumeHeHue sTuiieHa Ha OCHOBE
aJIKMHbI) CBOWCTB.
[lonsiTie 0 AMEeHaX Kak YIJIEBOJIOPOJAX C JABYMSI ABOMHBIMH CBs3sIMU. COIpsKEHHBIE
IueHbl. XMMHYECKHe CBOMCTBa OyraaueHa-1,3 u w3ompeHa: oOecIBeYMBaHHE OPOMHOMN
BOJIbI U TTOJIUMEPU3AIUA B KayuyKu. HaTypanbHbIN U CHHTETHYECKHE Kaydyku. Pe3uHa.
AueruieH. XuMUYecKHe CBOMCTBA alleTUJIeHa: TopeHue, ooecliBeunBaHne OpOMHOM BOJIBI,
IIPUCOEAMHEHNE XJIOPOBOIOPOAA U TUipaTauus. TpuMepu3anus aleTuieHa B 0eH3011.
[IpumeHeHue aneruiaeHa Ha OcHOBe cBOKCTB. [lonyueHue anerunena. MexknaccoBast
M30MEPHUSI C AJIKAJAUEHAMHU.
2.2.3. benzon.  Xumwuueckue  cBoiicTBa  OeH30lla:  TOpPEHHE,  PEaKIUH  3aMeIleHUs
ApeHbl (ranorenupoBaHue, HUTpoBaHue). [IpumeHenne 6eH3051a Ha OCHOBE CBOMCTB. 2
I'omosiornueckunt psg apeHos. Tosryon. HutpoBanue tosryosa. TporTui.
2.2.4. IIpakTuyeckas padora Ne 8
IIpupoaubie ucrounnku | IIpupoaHelii ras: cocraB, IpUMEHEHUE B KAYECTBE TOIUINBA. 2
YIJIeBOIOPO10B Hedts. Coctas u nepepadotka Hedtu. [leperonka nedru. HedrenpomykTs.
OKTaHOBOE YKMCIIO OEH3MHOB U IIETAHOBOE YUCJIO IU3EJIbHOTO TOTUIHBA.
JleMoHCTpanum:
['openue MeTaHa, STHIIEHA, alleTUJICHA.
OTHOLIEHNE MEeTaHa, 3TUJICHA U alleTHUJIEHA K paCTBOPY IIEpMaHraHaTa Kajus.
[Tonyuenue 3TUNIeHa peakuen JeruapoTaluy dTaHoja, aleTUIeHa — THAPOIN30M Kapouaa
KaJIbLIMSL.
Komnneknus 06pa3ioB HedTH U HEDTETPOTYKTOB.
Komnexknusa «KaMeHHBIN yrosib ¥ NPOAYKIMS KOKCOXUMHUYECKOTO TPOU3BOACTBAY.
Tema 2.3.
Kucaopoacoaep:xkamme 12
opraHuyeckKue

COCIMHECHUA




2.3.1.
Cnuprbl. PeHoJn

[Tomyuenue 3TaHoNa OpOKEHHWEM TJIIOKO3bl M TUAparanuedl sTuiaeHa. ['uapokcuibHas
rpynna kak ¢yHknuoHanpHas. [loHATHe O npeAenbHBIX OJHOATOMHBIX —CIHHMPTAX.
XUMHYECKHE CBOMCTBA 3TaHOJA: B3aHMMOJACHCTBHE C HATpUEM, 0Opa3oBaHHE MPOCTHIX U
CJIOKHBIX 3(UpPOB, OKHCIEHHE B anblaeruj]. IlpumeHeHue sTaHONa Ha OCHOBE CBOMCTB.
AnkKoronusMm, €ro IHOCIEACTBHS U HpenynpexacHue. MeTWIOBbI CIUPT U €ro
HCIIOJIb30BaHUE B KayeCTBE XMMMUYECKOTO ChIpbs. TOKCHYHOCTH METaHOJIIA W IIPAaBHJIA
TEXHUKN 0E€30MaCHOCTH NPU pabOTE ¢ HUM.

I'muuepuH Kak IpenCcTaBUTENIb MHOTOATOMHBIX cHUPTOB. KadecTBeHHas peakuus Ha
MHOI'0aTOMHbIE CIUPTHI. [IpuMeHeHune raunepuHa.

dusnueckue U XMMUYecKue CBoicTBa (peHosa. B3aumHoe BinMsiHUE aTOMOB B MOJIEKYJIE
(deHoma: B3auMOAEHCTBUE C THPOKCUIOM HAaTPUsI U a30THOU KuciaoToil. [Ipumenenue
(eHona Ha OCHOBE CBOMCTB.

K

2.3.2.
Anbaeruaspl.
KapGoHoBbIe KHCI0TBI

[Tonstue 06 anpaerunax. AnbaerujHas rpynna kak GyHxknuoHanpHas. Gopmanbiaerua u
€ro CBOMCTBA: OKHCJIEHHE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBIICHUE B
COOTBETCTBYIOIMK cnupT. IlomydyeHne anpaernoB OKHUCIEHHEM COOTBETCTBYIOIIMX
cnuptoB. [IpuMenenue Gpopmaiiberuia Ha OCHOBE €ro CBOICTB.

[Tonstne o kapOOHOBBIX KucioTtax. KapOokcuinbHas rpymna Kak (yHKIMOHAIbHAs.
['omonornyeckuit psii MpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucioT. [lomydenue
KapOOHOBBIX KHCJIOT OKHMCJICHHEM aJIbJeTHA0B. XHMHMUYECKHE CBOHCTBA YKCYCHOM
KHUCJIOTBI: OOIllMe CBOMCTBA C MHUHEpPaJIbHBIMU KHCJIOTAMH U peaklus 3TepUUKALNU.
[IpuMeHeHrne YKCYCHOM KHMCIOTBI Ha OCHOBE CBOMCTB. BbIcuive j>kKMpHBIE KHCIOTHI Ha
IIpUMeEpe NATBMUTUHOBOW U CTEAPUHOBOIA.

2.3.3.
Caoxnbie 3¢upbl.
AKupwbl

[Tonryuenue cinoxHbIX 3¢upoB peakueit arepudukannuu. CroxHsie 3QUpsl B IPUPOAE, UX
3Ha4yeHue. [I[pumMeHenue ciI0KHbIX 3(PUPOB HA OCHOBE CBOUCTB.

Kupsl kak cnoxkubie 3¢upsl. Kinaccudukamus xupoB. XUMHUYECKUE CBOWCTBA KHUPOB:
TUIPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. [[prMeHeHne )KMpOB HAa OCHOBE CBOMCTB.
Mpsina




2.34.

VYrneBonpl, WX KiaaccHUUKAIMSA: MOHOcaxapuabl (TJIIOKO3a, (PYKTO3a), aUCaXapH]IbI

YraeBoasbl (caxapo3a) u mojucaxapuibl (Kpaxmall U HeII0JI03a). 2
['moko3a — BEMIECTBO € JBOMCTBEHHOW (YHKIMEH — ajdbJACTUIOCIUPT. XHUMHYCCKHE
CBOWCTBAa TJIIOKO3bI: OKHCICHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpOWT,
cnupToBoe OpokeHue. MOJIOYHOKHCIIOE OpoXkKeHHE TIIOKO3bl. [IpuMeHeHne roKo3bl Ha
OCHOBE CBOMCTB.
3HaueHue YIJIEBOJOB B KHUBOW MpuUpoAe M KU3HM uejoBeka. [loHaTue o peakumsx
NOJMKOHACHCAlMM U TUApPOJIM3a Ha IpPUMEpPE B3auMOIIPEBPALICHUI: TIJOKO3a —>
10JIMCAaXapU.
JdemoHcTpaumuu:
OxucneHue cryupTa B ajabAeru.
KauecTtBeHHast peakiiis Ha MHOTOATOMHbBIE CITUPTHI.
Peakuust cepeOpsiHOro 3epkaiia ajibJIeru10B U IIIOKO3bI.
OKHCIICHUE aIbICTH/IA ¥ TJIFOKO3bI B KUCJIOTY € MOMOIIBI0 Tuapokcuaa meau (11).
KauecTBeHHast peakiiys Ha KpaxMad.
Tema 2.4. 12
A3oTcoaepxkaniue
opraHuyeckKue
cOeJUHEeHHSI.
IHHonumepsbl
24.1. [TonsitTue o0 amuHax. Anudaruyeckue aMHMHbBI, WX KIacCU(PUKalMsS U HOMEHKJIATypa.
AMUHBI AHWINH, Kak opraHudeckoe ocHoBaHue. IlodydyeHue aHWwIMHA U3 HUTPOOEH3O0IA. 2
[TprMeHeHre aHWIMHA HAa OCHOBE CBOMCTB.
24.2. AMUHOKHCIOTBl Kak aM@oTepHble JU(PYHKIIMOHAIbHBIE OPraHUYECKHE COCIMHEHMS.
AMUHOKHCIOTHI. Betkn | XnMuyeckue cBONCTBA aMUHOKHUCIIOT: B3aUMOJEHCTBUE CO IIEI0YaMU, KUCIOTAMHA U JPYT 2
IHosnmepsi ¢ IpyroM (peakuus nonukoHaeHcauun). [lentuanas cBa3p v nonunentuasl. [Ipumenenue
AMUHOKHCIIOT Ha OCHOBE CBOMCTB.
[TepBuyHas, BTOpUYHasi, TPETUUHAS CTPYKTYphI OEITKOB. XUMUUECKUE CBOMCTBA OENKOB: 2

ropeHue, AeHaTypaIs, THAPOJIH3, IBETHBIE peakinu. bruonorndeckue GyHKIMHA OEIKOB.
benku 1 monucaxapuabl Kak OMOMOIUMEPHI.

[Tnmactmaccel. TlonyyeHrne moauMepoB peakuue MOJMMEpPH3alMH U MOJUKOHIEHCAILINH.
TepmoruacTuyHbIe U TEPMOPEAKTUBHBIE TUIacTMacchl. [IpeacraBurenu miacTmacce.
Bonokna, ux knaccudukamnus. [lomydenne BomokoH. OTaenbHBIE TPEICTaBUTENN
XHUMUYECKHX BOJIOKOH.




3aH_II/ITa WHIWBUAYAJIbHBIX TBOPUCCKUX ITPOCKTOB.

IIpakTHyeckas padora Ne 9

Pacno3naBanue nmiacTMacc B BOJIOKOH

IIpakTnyeckas padora Ne 10

Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4 Ha I/IILCHTI/I(l)I/IKaLII/IIO OpPraHu4YCCKUX COCHHHGHHﬁ.

JdemoHcTpaumMu:

PactBopeHue u ocaxieHne 0€IKoB.
LIBeTHbIE peakuy OEIKOB.

I'openue nTuybero nepa v WepcTIHON HUTH.

HTorosoe 3aHsiTHe.

Pa3gen 2.buosiorus

BBenenue.

Conep:xanue yueOHOTo MaTepuaJia

OObexkT wu3yueHuss Ouoioruu — >kuBas mnpupoga. I[Ipu3HAKM >KHUBBIX OPraHHU3MOB.
MHoroo0pa3ue KHMBBIX OPraHU3MOB. YPOBHEBas OpraHU3allUs JKUBOW MNPUPOABI U
sBOJIIOLIMS.  MeTo/bl MO3HAHUS KUBOM mpupoabl. OO0IKe 3aKOHOMEPHOCTH OHOJIOTHH.
[Tpeamer m3yuenus obobmaromero kypca «buonorusy», nenu u 3agauu kypca. M3yuenue
OCHOBHBIX 3aKOHOMEpPHOCTEH BO3HHKHOBEHHS, PAa3BUTUS M CYIIECTBOBAHMS KM3HU Ha
3eMiie U COBPEMEHHOM ee opranuzanuu. Pons Ouonoruu B popMUpOBAaHHM COBPEMEHHOM
€CTECTBCHHO-HAyYHOM KAapTHHBI MHpa W B IIPAKTHYECKOW JEATEIBHOCTH JIOJEH.
CobmntofeHue mpaBuil MOBEAECHUS B MPUPOJE, OEPeKHOE OTHOLIEHHE K  OMOJIOrMYECKUM
00BbeKTaM (pacTeHHSIM M )KUBOTHBIM M MX COOOIIIECTBAM) U UX OXpaHa.

JleMoHCTpanun
buosornyeckue cUCTEMbl Pa3HOTO YPOBHS: KJIETKA, OPTaHHU3M, MOMYJSAIHS, YKOCHCTEMA,
6uocdepa. LlapcTBa skxMBOI IPUPOJIBL.

YueHue 0 KJIeTkKe.

Tema 1. Xumnueckas

Coaep:xanue yueOHOro MaTepHaJia




OpraHHU3anys KJICTKH.
Crpoenue u GyHKIUU
KJIETOK.

Knerka — »neMeHTapHas *HBas CUCTEMa M OCHOBHAas CTPYKTYpHO-(DYHKIMOHaJIbHas
€MHMIIA BCEX JXKUBBIX OpraHu3MoB. KpaTkas UCTOpUS M3ydeHHUS KIETKH. XHUMUYECKas
opranuzanus kieTkd. OpraHmdeckue M HEOpPraHMYeCKHe BEIECTBa KJIETKH M KHUBBIX
opraHu3MoB. benku, yrieBojpl, JIMIK/bI, HYKJIEMHOBBIE KUCIOTHl U UX POJb B KIETKE.
Crpoenue n ¢pyHkumMu KieTku. [IpokapuoTudeckue M 3yKapuoTHdecKue KiIeTku. Bupycel
KaKk HekieTouHas (opma >KM3HM M UX 3HaueHue. boppOa ¢ BHUpPYCHBIMU 3a00JI€BaHUSMU
(CIIN u mp.) LHuromnasma u kietounass memopana. Opranounasl kKieTku. OOMeH BelecTB
U TIpEBpalleHNe YHEPTUH B KieTke. [lmactuyeckuii u sHepretndyeckuid oomMeH. CTpoeHue u

¢ynkuuun xpomocoM. JIHK — Hocurens HacnencrBenHoi uHpopmarmu. Permkanms
JHK. I'en. I'eneTnyeckuii koa. buocuaTes Oenka.
JdeMoHcTpannmn

Crpoenue u crpykrypa Oenka. Crtpoenue monekyn JHK u PHK. Perumkanus JHK.
CxeMbl HHEpreTHUecKoro ooMeHa u 6mocuHTeza Oenka. CTpoeHHe KJIETOK MPOKApUOT U
9YKapuOT, CTPOCHHE U MHOT000pa3ne KISTOK PacTeHUU W )XUBOTHBIX. CTpOCHHE BHUpYCa.
dororpaduu cxem ctpoeHust XxpomocoM. Cxema CTpOeHHsI T'eHa.

Tema 2. OOMeH BelecTB
U TIPEBpAIllEHUE SHEPTHUI
B KJIETKE.

Coaep:xanue yueOHOTr0 MaTepHaJia

[Tnactuyeckuit u sueprerudeckuii oomen. Ctpoenne u ¢yHkuu xpomocom. JJHK —
HOcUTeNnb HaciencTBeHHoH wuHpopmammu. Permmmkamms IHK. Ten. ['enermueckuii kon.
buocunTes 6enka.

Tema 3. )KusHeHHbIH
LIUKJI KJIETKH.

Conep:xanue yueOHOTro MaTepHaJia

Knerku u ux pazHooOpas3ue B MHOTOKJIETOUHOM opranusme. JluddepeHmpoBKa KIETOK.
Kiterounas teopust cTpoeHHst opraau3MoB. Mutos. [lutokunes.

JleMoHCTpanuu

Crpoenue u crpykrypa Oenka. Ctpoenne monekyn JIHK u PHK. Pemnmukamus JIHK.
CxeMmbl sHepreTuyeckoro ooMeHa u 6uocunresa Oenka. CTpoeHHE KJIETOK MPOKAPHOT U
9YKapHOT, CTPOCHUE U MHOTOOOpa3ne KJIETOK pacTeHHi H >KMBOTHBIX. CTpoeHue BUpYyca.
dotorpapuu cxem cTpoeHHs XpoMocoM. Cxema CTpOeHHsI F'eHa.

IIpakTuyeckoe 3ansTue 1.

[IpuroToBieHre U ONMKMCAHUE MUKPOIPENAPATOB KIETOK pacTeHui. CpaBHEHUE CTPOCHUS
KJIETOK PaCTEHUM U KMBOTHBIX 110 TOTOBBIM MUKpOIpenapaTam.

Opranusm.
Pa3smHo:keHne u
I/IHIII/IBI/IJIyaJII)HOC
pa3BuTHE OPraHU3MOB.




Tema 1. PazmHOXeHUS

Opraansm — eauHoe 1menoe. MHorooOpasue opranu3MoB. PazMHOXKeHHE — BakKHEiIIee

OpraHU3MOB. CBOWCTBO JKMBBIX opranu3MoB. [lonoBoe u Gecrionoe pazmuoxkenue. Meiios. O6pazoBanue
MIOJIOBBIX KJIETOK U OIJIOJJOTBOPEHHE
JleMoOHCTpaLuu
Mmuoroo6pa3zue opranu3moB. OOMeH BEIIECTB U MPEBpAlllEHUE DHEPrHH B KIIETKE.
®orocunre3. Jlenmenune kierku. Mwuto3. becnonoe pa3MHOXEHHUE ~ OpPraHU3MOB.
OO6pa3oBaHue MOJOBBIX KJIETOK. Meito3. OmionoTBopenue y pactennii. MHIuBuayanbHOe
pasBUTHE Opranu3Ma. TUIbl TOCTIMOPHUOHATIBHOTO PA3BUTHS JKUBOTHBIX

Tewma 2. Conep:kanue y4eOHOT0 MaTepHuaa

WujuBuayanbHoe DMOpUOHANBHBIA 3Tarnm oHTOreHe3a. OCHOBHBIE CTaJuM SMOPHOHAIBHOIO pA3BUTHSL.

Pa3BUTHEC OpraHru3Ma.

Opranorenes. [loctamOpuonansHoe paszBuTHe. CXOICTBO 3apOJIbIINICH MPEACTABUTEICH
pa3HBIX TPYII O3BOHOYHBIX KaK CBHICTEIBCTBO WX IBOJIOIMOHHOTO pozcTBa. [IpuyrHbI
HapyLEHNU B pa3BUTUH OPraHU3MOB.

Tewma 3.
NuauBunyansHOE
pa3BUTHE YEIIOBEKA.

Coaep:xanue yueOHOro MaTepHaJia

NunuBuyansHOE pa3BUTHE YeloBeKa. PenpoayktuBHOE 310poBbe. [locnencTBus BausHus
alIKOTOJIsl, HUKOTHMHA, HApPKOTUYECKHUX BEIECTB, 3arps3HEHUS CpEIbl Ha pPa3BUTHE
JeI0BeKa.

JdeMoHcTpannmn

becmonioe pasmaoxkeHune opranu3MoB. OOpazoBaHue TOJOBBIX KIETOK. OTUIOA0TBOPEHUE Y
pacteHuii. IHIuBHUyadpbHOE pa3BUTHE OpraHU3Ma. THIBI TOCTIMOPHUOHAILHOTO Pa3BUTHUS
JKUBOTHBIX

IIpakTHYeckoe 3aHATHE 2.

BriABeHME UM ONHMCAaHME TNPHU3HAKOB CXOJCTBA 3apOABIIIEH 4YEIOBEKa M APYIruX
MIO3BOHOYHBIX KaK JI0KAa3aTEIbCTBO X SBOIIOLMOHHOIO POJCTBA.

OCHOBBI T€HETHKH U

ceJIeKINN.
Tema 1. OcHOBHEBIE Copepxanue y4eOHOIo MaTepuaa

Y4EHUA O ['eneTnka — Hayka 0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH U U3BMEHYMBOCTH OPTaHU3MOB.
HaCJIeICTBEHHOCTH U I''MeHnnenp — OCHOBOIOJIOKHUK I'€HETHKHU. |'€HeTuYeCcKas TEpPMHUHOJIOTUS U CUMBOJIMKA.
N3MEHYNBOCTH. 3aKoHBI TEHETHKH, ycTaHOBIEeHHbIE [.Menaenem. MoHOruOpuaHOE W TUTHOPUIIHOE
3aKOHOMEPHOCTHU CKpEIIMBaHHE XPOMOCOMHAs TEOPUs HACIEACTBEHHOCTU. B3anmoneincTsue TIeHOB.
HACJICICTBEHHOCTH. I'eneTtuka moja. CLiemieHHOE ¢ IIOJIOM HacledoBaHue. SHaAYeHNE T€HETHKH IS CEJICKINHU 1

MCIUIIMHEI. HaCJ'ICI[CTBCHHBIC OoJie3HU YCJIOBCKA, HUX TIPUYUHBI U HpO(I)I/IHaKTI/IKa.
3aKOHOMepHOCTI/I U3MCHYHUBOCTH. HaCHeJICTBeHHaSI, WM TCHOTHUIIMYCCKasA, N3MCHYHUBOCTD.




MonaudukanvoHHas, WM HEHACJIEACTBCHHAs, HW3MEHUMBOCTh. [ C€HETHKa dYelloBeKa.
'enetnka u MemuuuHa. MarepuanabHble OCHOBBI HACJIEICTBEHHOCTH W HU3MEHUYMBOCTH.
I'eHeTrKa 1 HBONTIOIIMOHHAS Teopus. | eHEeTHKA MONYJISIIHIA

JleMoOHCTpaLuu
Monorubpunnoe u nurubpugHoe ckpemuBanue. Ilepekpect xpomocom. CuerieHHOe
HacsenoBanue. Myranuu.

Tema 2. OcHOBEI
CEJICKLIUH PACTEHUH,
JKMBOTHBIX U
MHUKPOOPTaHU3MOB.

Conep:kanue y4eOHOT0 MaTepuaJia

['eneTuka — TeopeTHyeckas OCHOBa ceieKuuu. OJOMAIIHUBAaHUE JKUBOTHBIX M
BbIpalllBaHUE KYJIbTYPHBIX pPAacTEHUN — HayalbHbIE OJTamlbl CEJICKUUU. YYEeHUE
H.M.BaBunoBa 0 1eHTpax MHOrooOpas3usi M NPOUCXOKIEHHUS KYJbTYPHBIX PaCTEHUH.
OcHOBHBIE METOJBI CEJCKIUU: TUOpPHAM3ALUS U HCKYCCTBEHHBIH 0TOOp. OCHOBHBIE
JIOCTUKEHUSI COBPEMEHHOM CENIEKLIMU KYJIbTYPHBIX PAcT€HUM, JOMAIIHUX >KUBOTHBIX U
MUKpPOOPTraHu3MOB. bBHOTEXHOJOTHs, €€ MJOCTHKEHHS M TEPCIEeKTUBBl Pa3BUTHUA.
OTHYyecKkue acleKTbhl HEKOTOpBhIX JOCTHKEHUH B OuorexHonoruu. KioHupoBaHue
JKUBOTHBIX (TIPOOIEMBI

KJIOHMPOBAHMsI YEJIOBEKA).

JdeMoHcTpannn

IlenTpbl MHOrooOpa3zus W NPOUCXOXKJIEHUS KYJIbTYPHBIX pAcTEHHH U JOMAIIHUX
KUBOTHBIX.

I'mOpunnzanus. UckycctBenusiii otrO0p. HacnencrBenusie 06ose3Hu udenoBeka. BiusHue
QJIKOT0JIN3Ma, HAPKOMAHNHU, KYPEHUS Ha HACIEICTBEHHOCTD.

IIpakTHyeckoe 3ansTHE 3.

CocraBieHre MPOCTEHIIMX CXeM MOHOTUOPUIHOTO M JUTHOPUAHOTO CKpEIIMBAHUS.
Pemrenue remeTudeckux 3aad.

IIpakTHyeckoe 3ansTHe 4.

AHanu3 (EHOTUNTUYECKON W3MEHYMBOCTH. BBISBIEHHME MYTareHOoB B  OKpYyXaromien
Cpelle M KOCBEHHAs OLIEHKA BO3MOXXHOI'O WX BIIMSHUS HA OPTaHU3M.

IIpoucxoxaenue u
pasnnTne ZKU3HHU HA
3eMJie. DBOJIIOIIMOHHOE
y4yeHue

Tema 1. IIpoucxoxaenue
Y HayaJbHbIE ITAIIbI
pa3BUTHE )KU3HU HA

I'unote3sl IMPOUCXOKACHU A KHU3HHU. I/ISy‘-IeHI/IC OCHOBHBIX BaKOHOMepHOCTef/'I
BO3HHUKHOBCHUSA, Pa3sBUTHUA W CYLICCTBOBAHHA XW3HW Ha 3emite. YClOXKHEHUE IKHBBIX
OpraHu3MOB B IIPOLCCCEC HBOJIKOIHH. MHOFOO6pa3I/IC JKUBOI'0O  MHUpa Ha 3eMmiie




3emie. Ucropus
Pa3BUTHS IBOTIOIMOHHBIX
UIeH.

COBpEMEHHas ero opraHuzaiusa. VIcTopust pa3BUTHSA 3BOJIIOLIMOHHBIX HICH. 3HAYCHHE
pabor K.JIunnes, JXX.b.Jlamapka B pa3BUTUU DBOJIOIMOHHBIX HJEH B OHOIOTHH.
OpomonmonHoe yaenne YU.J[apsuna. EcrecTBeHHBIN 0TOOP. POJIb 3BOMIOIMOHHOTO YUCHHS
B (h)OpPMHUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOU KapTUHBI MHpA.

JemMoHCTpauMu
Kpurepuu Bupma. CTpykTypa HONMYyJSIUH. AJANTHBHBIE OCOOCHHOCTH OPraHM3MOB, HX
OTHOCHUTEJIbHBIN XapaKTep.

Tewma 2. MukposBoItonus
Y MaKpOdIBOJIIOLIHSL.

Coaep:xanue yueOHOTo MaTepHaJia

CoxpaHneHnue OHMOJOrMYECKOTO MHOT000pa3usi Kak OCHOBA YCTOWYMBOCTH Ouocdepbl u
[IpOrpeccuBHOr0 ee paszBuTus. [lpuumHbl BeIMHpaHUs BUIOB. OCHOBHBIE HaIlpaBJICHUS
SBOJIIOIIMOHHOTO Tporpecca. buonornueckuid mporpecc M OHOJIOTHYECKHH perpecc.
Konuenmus Buaa, ero kputepuu. llonynsnuns — cTpyKTypHasi €IMHULA BUAA U SBOJIIOLIMH.
JBwxymue cuwibl 3BooUMUA. CHUHTETHYECKass TEOpHsl 3BOJIOLNUU. MUKpPOIBOIIOIUSL.

CoBpemeHHbIE IIpEJICTaBICHUS 0 BHUJI000pa30BaHUU (C.C.YerBepuxos,
W .W.1Imanerayszen). Makpossomonus. JlokazaTenbcTBa SBONIOIHH.
JleMoOHCTpaLuu

3BOJ’IIOI_II/IOHHOC APCBO PACTUTCIIbHOI'O MHpaA. 9BOJ’II-OI_[I/IOHH06 APCBO ) KUBOTHOI'O MHpaA.
HpeI[CTaBI/ITeJII/I PECAKHUX 1 UCHE3AIOIUX BUIOB paCTeHI/Iﬁ " KNBOTHBIX.

IlpakTHyeckoe 3ansTHE 5.

Ornucanne ocobeit 0gHOro BUAa M0 MOPGHOJIOTHIECKOMY KPUTEPHIO.

IIpakTHyeckoe 3ansTHE 6.

[IpucniocoOneHre OpPraHu3MOB K pa3HBIM cpelaaM OOWTaHHs (BOJHOM, HAa3eMHO-
BO3JIYIITHOM, TOYBEHHOH).

IIpakTHYeckoe 3aHsTHE 7.

Anamus u OICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOXKACHUS KU3HU.

IIpoucxoxaenue
YyeJI0BeKa.

Tema 1. AHTpOIIOTEHES.
YenoBeueckue pachl.

Coaep:xanue yueOHOro MaTepHaJia

Opomtonusi  npumaToB. COBpeMEHHbIE THIOTE3bl O MPOUCXOXKICHUM YeJOBEKa.
Jloka3zaTenbcTBa poJCTBA YEJIOBEKA C MIIEKONMUTAIOIMMU KUBOTHBIMH. DTalbl BOJIIOLNN
yenoBeka. YenoBeueckue pacel. POOCTBO M €IMHCTBO MPOUCXO0XKICHHS YEIOBEYECKHUX pac.
Kpurtuka pacuzma.

JleMoOHCTpanun
qepTI)I CXOJACTBAa M pasjindusa 4YCIOBCKA MW XHWBOTHBIX. qepTBI CXOoJCTBa 4YC€JIOBEKa H




npumMartoB. [IporcxoxieHne yenoBeka. YemoBeueckue pachl

IIpakTHyeckoe 3aHsTHE 8.

AHanmu3 u OIICHKA Pa3JIMYHBIX I'UIIOTE3 O MPOHUCXOXKIACHUHN YCJIOBCKA.

OCHOBBI DKOJIOTHH.

10

Tema 1. Okosorus -
HayKa o
B3aMMOOTHOIICHUSIX
OpPIraHU3MOB MEXIY
co00il U OKpyXarolen
CpeJIon.

Coaep:xanue yueOHOTo MaTepHaJia

Dxkonorudeckue (GpakTopwl, MX 3HAYCHHUE B )KU3HU OPraHU3MOB. JKOJOTUYECKHE CUCTEMBI.
BunoBas um mpocTpaHCTBEHHass CTPYKTypa AKOcHCTeM. [luieBble CBSI3H, KPYrOBOPOT
BEILECTB M MPEBpAICHUE SHEPIHMH B IKOCUCTEMaX. MeXBUIOBbIE B3aUMOOTHOIICHUSI B
JKOCUCTEME:  KOHKYPEHLUs, CHUMOWO03, XUIIHUYECTBO, MapasutusM. l[lpuyunbl
yCTOMYMBOCTH U cMeHbl 3KocucTteM. Cykueccuu. VckyccTBeHHblE cooOIIecTBa —
arpo3KOCHUCTEMBI U YPOOIKOCUCTEMBI.

JleMoOHCTpaL U

KpyroBopor yrnmepona (azora u nap.) B Ouocdepe. Cxema arposkocucteMbl. Ocobo
OXpaHsieMble IPUPOIHBIE TeppuTopun Poccuu. Dxonorunueckre (akTopsl U UX BIUSHHE HA
OpraHu3Mbl. MEXBUJIOBbIE OTHOILIEHUS: KOHKYpPEHIUS, CHUMOHO3, XHIIHUYECTBO,
napasutusM. SpPycHOCTb pacTUTEIBHOTO cooOmecTBa. IlumeBble Henu ©W CETH B
OHOLIEHO3E.

Dkonorudeckue mupamuabl. Cxema 3KOCHCTeMBbl. KpyroBopoT BEIIECTB W TpEBpaIICHUC
SHEPTUU B IKOCHCTEME.

Tewma 2. buocdepa —
rIo6anpHast IKOCHCTEMA.

Coaep:xanue yueOHOTro MaTepuaJia

VYuenue B.M.Bepnanckoro o 6uocdepe. Poib xuBbix opranusmos B 6uocepe. buomacca.
KpyroBopot BakHeHux OMOTEHHBIX AJEMEHTOB (Ha MpUMeEpe Yriiepoja, a3oTa W JAp.) B
o6uocpepe. W3menenuss B Ouocdepe. IlocmencTBusi neATENBHOCTH 4YellOBEKa B
OKpyXaroiiei cpeae. Bo3aencTBue MpOU3BOACTBEHHOW NESITEIBHOCTH HA OKPYKAKOLIYIO
cpeny B oOmactu cBoelt Oyaymeil npodeccun. ['modanbHble SK0IOrHYecKre MPoOIeMbl U
NyTU UX PEIICHUS.

Tema 3. buocdepa n
YEeJIOBEK.

Coaep:xanue yueOHOro MaTepHaJia

DKOJIOTUSl KaK TEOpeTHYecKass OCHOBA PALMOHAIBHOIO MPUPOJONOIb30BAHUS M OXPaHBbI
npupozasl. Hoocdepa. [IpaBuna moBeneHust jgrofeld B OKpY)Karolled MPUPOIHON cpene.
bepexxHoe oTHOmIEHHE K OHMONOTHMYECKUM OOBEKTaM (pacTEeHUSIM M JKUBOTHBIM M HX
coolmiecTBaM) U UX OXpaHa. DKCKypcuu. MHoroo6pasue BuioB. Ce30HHbIE (BECEHHME,
OCEHHHE) U3MEHEHUS B IPUPOJIE.




JleMoHCTpauMu

Kpyrosopor yriaepona (azora u ap.) B Omocdepe. Cxema arposkocucreMbl. Ocobo
OXpaHsieMble IpUpoAHbIe TeppuTOopun Poccnu. Dkonornueckue GakTopel U UX BIUSHHUE HA
OpTraHHU3MBlI. MG)KBI/IILOBLIC OTHOLICHUA: KOHKYpPCHLIUA, CI/IM6HO3, XUIMHUYECCTBO,
napasuTu3M. SIpycCHOCTb pacTHTENbHOro cooOmiectBa. I[lumeBble nemu u cetu B
OuoLeHo3e.

Okonoruyeckue nupamupl. Cxema skocucreMbl. KpyroBopoT BeliecTB M IpeBpalleHHe
HHEPTUU B IKOCHUCTEME.

IIpakTuyeckue 3ansiTus 9.

Omnmncanue AHTPOIIOTCHHBIX W3MCHEHHI B €CTECTBCHHBIX IIPpUPOAHBIX J'IaHI[I_Ha(l)TaX cBocH

MECTHOCTH. !
IIpakTuyeckoe 3ansaTue 10.
CpaBHHTENBHOE ONKCAHUE OJHOW M3 ECTECTBEHHBIX NMPUPOJHBIX CHUCTEM (Hampumep,
Jeca) U KakoH-HUOYb arpo3KOCUCTEMBI (HalpUMep, NIIEHUYHOTO MOJIA). 2
IIpakTuyeckoe 3ansiTue 11.
CocraBneHne cxeM Mepefaydl BEIIECTB M SHEPrHH IO IeTsSIM IMUTaHWS B MPHPOTHOU 5
9KOCHCTEME U B arpolieHo3e.
IIpakTHyeckoe 3ansiTue 12.
Onucanue M MPaKTHUECKOE CO3/1aHWE MCKYCCTBEHHOH 3KOCHCTEMBbl (IPEeCHOBOHBIN 5
akBapuyM). PerieHue 3K0JI0rnyecKux 3aaay.
buonuka. 2
Tema 1. buonuka xak Conepxxanue yuyeOHOro MaTepuaJa
OJIHO U3 HAIPABJICHUH PaccmoTpenue OuoHMKoOil ocoOeHHOCTENH MOPHOPU3NOIOTUYECKON OpraHU3aIMK KUBBIX
O1oJI0TUH U OpPraHU3MOB U UX HUCIOJB30BAaHUS JUIsl CO3JAHUS COBEPLICHHBIX TEXHUYECKUX CHUCTEM M
KHOepHEeTUKH. MITOroBOE | yCTpOWCTB 10 aHAIOTUH C KUBBIMU CHCTeMaMu. [IpUHIUIIBI ¥ TPUMEPBI HCIIOJIB30BAHUS B 2
3aHsTHE. XO3SIMCTBEHHOM JIEATENIBHOCTU JItoJiel MOp(OPYHKIMOHATIBHBIX YepT OpraHu3aluu
pacTeHUM U KUBOTHBIX.
JleMoHCTpanun
Monenu ckilauaToil CTpyKTYpbl, HCIIONIb3YEMOM B CTPOUTENbCTBE. TpyOUaTsie CTPYKTYpHI
B KMBOW MPUPOJIE U TEXHUKE. APPOJMHAMUYECKHE U THAPOJMHAMUYECKHUE YCTPOICTBA B
JKUBOW MTPUPOJIE U TEXHHUKE.
IIpome:xxyTouyHas arrecrauus popme 1udpPepeHInPOBAHHOIO 3a4€Ta
UTOI'o 117




1. — o3HaKOMHTENBHBIH (Y3HaBaHHE paHee U3YUYECHHBIX 00BEKTOB, CBOMCTB);
2. — PenpOAYKTHBHBIH (BBIIIOJHEHHE JIEITEIILHOCTH 10 00pasily, MHCTPYKIMU HJIH O PYKOBOJICTBOM)
3. — IPOJYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSTEIEHOE BHIINIOJIHEHUE AEATEIbHOCTH, PElIeHHE IPOOJIEMHBIX 3a/1a4)



3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUIIJINHBI

3.1. TpedoBanus K MHUHHUMAJIbHOMY MaTepuaJIbHO-TEXHUYECKOMY
o0ecre4eHNIO

Peanuzammsi mporpaMMbl JHCHHMIUIMHBI TpeOyeT HalW4us ydeOHBIX KaOWHETOB
«XUMHUN» U «BUOJTOTHNY.

O6opynoBanue yueOHOro KaOUHeTa:

- I0Ca/I0YHBIE MECTA MO0 KOJIMYECTBY 00YUaAIOLIUXCS;

- pabouee MecTO MpenoaBaTelis;

- IOCKa KJ1acCHas

- KOMIUIEKT Y4Y€OHO-HAIJISIIHBIX MOCOOMH MO JUCHMIUIMHE «XUMHsD» (CTEHIBI,
CXEMbl, TaOJUIbl, OINOPHBIE KOHCIEKThI, Yy4yeOHbIE MOCOOUs, CIPABOYHBIC
MaTepHuabl)

- Ha0Oop MoCy1bl, 000PYAOBAHMS U PEAKTUBOB JJI JEMOHCTPALIMOHHOTO
IKCIIEPUMEHTA U MPAKTUYECKUX PadoT.

- KOMIUIEKT y4eOHO-HarjsiAHbIX NocoOuil no nucuuiimie «buosorus» (cTeHmasl,
CXEMbl, TaOJMIbI, OMOPHBIE KOHCHEKThI, Y4YEOHbIE TOCOOMUsS, CIPABOYHBIE
MaTepHualbl, MOJIEIHU, MYJISDKM M1 MUKPOIpENapaThl OMOJIOrMYECKUX 0OBEKTOB)

TexHuyeckue cpeacTBa 00yueHUs:

- KOMITBIOTEP C JIMIICH3MOHHBIM IMPOTPAMMHBIM 00€CIiedYeHuEeM
- MYJbTUMEIUWHBIN POECKTOP;

- JKpaH

3.2. UudopmanuonHoe odecnevyeHne o0yueHust

IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, WHTepHeT-pecypcos,
JAOIOJTHUTEJIbHOU JIUTEPATYPbI

OcHoBHasi uTEpaTypa no pasjaeay « XuMHs)

1. Opranmnueckas xumus: yueonuk ans CI10/ U.H. I'panbepr, H.JI.Ham- 8-¢ uzn.-
M: UznarensctBo FOpaiit, 2017-608c.- Cepus : IlpodeccuonanpHoe
obpasoBanue. Pexum goctyma: http://urait.ru

2. O6mas xumus. B 21. Tom 1: yueonuk aus CI1O/ H.JIL I'nmunaka: mox pea. A.B.
[TonkoBa. A.B. bab6akoga.- 20-e u3n., nepepab. u non. — M: U3narenscTBO
IOpaiit. 2017.- 353c¢.: (4) c. uB .¢xi1. BKI. — Cepust: nmpodecCHOHAIBHOE
obpasoBanue. Pexxum nocryna: http://urait.ru

3. O6mas xumus. B 21. Tom 2: yuebnuxk ans CI10/ H.JIL. I'nunka: nox pea. A.B.
ITonikora. A.B. ba6akosa.- 20-¢ uzn., nepepad. u gon. — M: U3narenbcTBo
Opaiit. 2017.- 379c¢.: (4) c. uB .¢xi. BkI. — Cepusi: npodecCuOHAIBHOE
oOpasoBanue. Pexxum moctyma: http://urait.ru



http://urait.ru/
http://urait.ru/
http://urait.ru/

JlonosiHUTEIbHAS JIUTEPATypa

1.251eKTpOHHBIM HAYYHO-TIONYJISIPHBIN KypHAT « XUMUS U XUMUKN». Pexum
nocryma: http://chemistry-chemists.com/

2.Hayuno-nonynsipHbIi )KypHal « XUMUS U )KU3HBY. Pexxum
nocryna:http://www.hij.ru/

3.0030pHbII HAYYHO-TIOMYJISIPHBIN KYpHAI « Y CIIeXH XUMUN». Pexum
nocryma:http://www.uspkhim.ru/

4. Kypnan «Xumus.1 centsoOps» Pexxum mocryma: http://him.1september.ru
5.Hayunslii xxypHan «OOmas xumus». Pexxum nocrymna:
http://genchem.ru/avtoram/

6.3agauu 1 ynpaxkHeHus 1o oouielt xumun: yueo.- npakrud. [locooue nns CIIO/
H.JI. I'nmunka: o pen. A.B. TlonkoBa. A.B. babdakoga.- 14-¢ uzg.— M:
N3natensctBo FOpaiit. 2016.- 236¢.: Cepusi: npodeccroHalbHOE 00pa30BaHUE.
Pexxum moctyna: http://urait.ru

7. Meroanueckrue peKOMEHJAMH 110 POBEACHUIO MPAKTUYECKUX paboT
JUCHUIUINHBI «ECcTeCTBO3HAaHHUE» pa3Aes «XuMUs» IS CIEUUaIbHOCTEN
TexHuueckoro npoduis. Paspadorunk: H.W.bupkuna, npenoxasarens TTXT-
¢unmuan PI'VIIC. Tuxopenk 2018r.

8.MenoTudeckue peKOMEHIAIMHU IO BEIOTHEHUIO CAMOCTOSITETFHOM paboThI
oOy4JaronMMucs 1o JucuuIinHe «EctecTBo3HaHuey pasznen « XuMusy 1
cnenuanbHoCTe TexHudeckoro npoduis. Paspadorunk: H.M.bupkuna,
npenojasarens TTXKT-pununan PI'VIIC. Tuxopeuk 2018r.

OcHoBHas auTeparypa no pasjaeiy «buosorus»

1. buosorusi: yueonuk u npaktukym s CIIO/B.H. Spsirun (v gp.); noa. pen.

B.H. Speiruna.- 2-e u3n.-M.: UznarensctBo FOpaiit. 2017.- 453c¢.:
https://biblio-online.ru/book/59B0679F-A1B0-4477-8E3D-B6A3FF31B4EC

JlonoTHUTEIbHbIE HCTOYHUKH

1. buonorus nnst mpodeccuii U CHEUaTbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HayyHoro mpoduieii: yueOnuk / B. M. Koncrantunos, ®aneesa E. O. Pe3anos
A.T.-M.: Akanemus, 2015

2. T'eHermka 4YemoBeKa ¢ OCHOBOW MEIEIMHCKOW TE€HETHUKH ydeO. MocoOue st
CIIO/ T.H. bopucosa, I'.'11. UyBakoB. -2-¢ u3z., ucnp. u noxa. -M.: M3gaTenbcTBO
FOpaiir. 2017.- 182c.: — Cepus: IlpodeccuonanrHoe obOpazoBanue. Pexum
JOCTYyTA: http://urait.ru (He BXOJIUT B MEPEUECHD )

3. XKypuan «buosnorus» bio.lseptember.ru

4. XypHan yuuresns OMoaoruy. €-0snova.ru

5. T'azerts! u xxypHajbl o Onomoruu Window.edu.ru>catalog/resources/biologiy

6. MeTonuyeckue pPEKOMEHJANMH K BBITIOJIHEHUIO CAMOCTOSITEIBHOW pPaOOTHI
cTyneHToB mo gucimiuinHe «EcrectBoznanme» ( pazgen  «buomorusy).



http://chemistry-chemists.com/
http://www.hij.ru/
http://www.uspkhim.ru/
http://him.1september.ru/
http://genchem.ru/avtoram/
http://urait.ru/
https://biblio-online.ru/book/59B0679F-A1B0-4477-8E3D-B6A3FF31B4EC
http://urait.ru/
http://bio.1september.ru/
http://www.e-osnova.ru/
http://window.edu.ru/

Pazpaborunk: beneBueBa A.H., mnpenonmaBarens TTXT- ¢ummana PTVIIC.
Tuxopeuk 2018r.

7. Metoauyeckue PpEeKOMEHAALMH MO padOTe C JUTEPATypou MO JAUCIMILIAHE
«EctecTtBo3Hanue» (pasnen «buomorus»). Paspaborumk: benepneBa A.H.,
npenonasarens TTXKT- punuana PI'YTIC. Tuxopernk 2018r.

8. Metoauyeckue peKOMEHAAIMHM [0 TMOArOTOBKE K JauddepeHurpoBaHHOMY
3auery no aucuuiuinHe «EctectBoznanue» (pazgen «buonorus»). Pazpaboruuk:
benesuesa A.H., npenonaBarens TTXT- ¢unuana PI'VIIC. Tuxopenxk 2018r.

9. Metoauyeckne yKazaHWsl IS BBITOJHCHHS TPAKTHUYECKUX 3aHATHA TI0
nucuuminie «EctectBo3nanue» (pasnen «buosorus»). Pazpabotunk: benepieBa
A.H., XKecrepoa H.[l., mpenogaBatens TTXKT- ¢unuana PI'VIIC. Tuxoperxk
2018r.

10. MeTtogudeckue peKOMEHIAIMU 10 TPOBEICHUIO KOHTPOJBHBIX paboT 1o
nucuuruinHe «EctecTBo3nanue» (pasnen «buonorusy»). Paspadorunk: benesiera
A.H., npenogaBarens TTXKT- ¢punuana PI'YIIC. Tuxopeux 2018r.

11. Metoanyeckue pPEKOMEHIIAIUU OTKPBITOTO YPOKa - WIPHl C MPUMEHEHUEM
KOMITBIOTEPHOW  TEXHUKM 10 jucuuiminHe  «EctecTBo3Hanue»  (pazzaen
«buonorus»). Paspadotunk: benesuea A.H., npenomaBatens TTXKT- dunuana
PT'VIIC. Tuxopeux 2018r.

4. XAPAKTEPUCTUKA OCHOBHBIX BUJ1OB YUEEHOM
AEATEJIBHOCTHU OBYYAIOIIUXCA

4.1. XapakTepuCTHKA OCHOBHbIX BH0B Y4e0OHOM JAeSITeJJbHOCTH
o0y4yaromuxcs no pasgaeay « XuMushH

Conep:xanue 00y4yeHusi | XapaKTepuMCTHKA OCHOBHBIX BU/J0B /IEATEJIbHOCTH
00y4yarIuxcsi(Ha ypoBHe y4eOHBIX /el CTBHIl)

VYMeHue 1aBaTh ONpeAeIeHUE U ONIEPUPOBATh CIIENYIOIIMMHU
XUMHUYECKUMHU MOHATHSAMU: BEILIECTBO, XUMUUECKHUH IEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsi U MOJIEKYJISIPHAs. MacChl, MOH,
AJTOTPOIHSL, U30TOIBI, XUMHYECKAsI CBSI3b AJIEKTPOOTPUILIATEIb-
HOCTb, BaJICHTHOCTB, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIDHAsI Macca,
Baskneiimue MOJIIpHBIA 00BEM ra3000pa3HbIX BEUIECTB, BEIECTBA MOJIEKYJISP-
XHMHYecKHe MOHATHS | HOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI, PACTBOPBI, JIEKTPOJIIUT U
HERJIEKTPOJIUT, SJEKTPOIUTUYECKAS AUCCOLUAIINS, OKUCIUTEID U
BOCCTaHOBHUTEJIb, OKUCIICHHUE U BOCCTaHOBIIEHHE, TETIIOBOH 3hdekT
peaxiuu, CKOpocTb XMMHUECKOHN peakliiy, KaTalan3, XUMHUYECKOoe
paBHOBECHE, YIIIEPOAHBIH CKeleT, (yHKIMOHATIbHAS TpyYIINa,
M30MEpPHsl, TOMOJIOTHSL.

@opMyIMpPOBaHUE 3aKOHOB COXPAHEHHUs MACChI BELIECTB U
IIOCTOSTHCTBA COCTaBa BELIECTB.

YcTaHOBKa IPUYUHHO-CIIEICTBEHHOU CBSI3U MEXKIY COACPKaHUEM
ATHX 3aKOHOB M HAIMCAHUEM XUMUYECKUX (POPMYI U ypaBHEHUH.
YcTaHOBKA 3BOJIIOIMOHHON CYIIIHOCTU MEHJIEIEEBCKOU U

OcHOBHBIE 32aKOHBI
XUMHH




COBpPEMEHHOU (HOPMYITHPOBOK Mepuoandeckoro 3akona J{. U.
MenneneeBa. O0bscHeHNE (PU3MUECKOTO CMBICIIA CHMBOJIUKH
MepUOINYECKOM

Tabmuner xumuueckux 3nemenToB Jl. V. MenneneeBa (HoMepoB
AIIEMEHTA, IePUO/JIa, TPYIIIIbI) U YCTAHOBKA IPUYUHHO-CJIE/ICTBEH-
HOM CBSI3U MEX]y CTPOEHUEM aTOMa ¥ 3aKOHOMEPHOCTSAMU
M3MEHEHHUS CBOMCTB 3JIEMEHTOB U 00OpPa30BaHHBIX UMHU BELIECTB B
nepuoaax u rpymnmnax.

XapakTepHucTUKa 3JI€MEHTOB MaJIbIX U OOJIBIINX MEPUOJIOB MO UX
nostoxkeHuto B Ilepuogngeckont cucreme JI. M. Menneneesa

OcHoBHbBIE TeopuHn
XHMHUHU

VYcTaHOBKa 3aBUCUMOCTH CBOMCTB XUMUYECKHUX BELIECTB OT
CTPOEHUSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX JIEMEHTOB.
XapakTeprucTrUKa BaKHEHIINX TUIIOB XUMUYECKUX CBA3EH U
OTHOCUTEIIBHOCTH 3TOW TUIOJIOTHHU.

OO0bsicHeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAIUIMYECKUX PEIIECTOK.

®opMyIHPOBKA OCHOBHBIX MOJ0KEHUIN TEOPUH SJIEKTPOIUTHYECKOU
JIUCCOLIMAIlMN U XapaKTEPUCTUKA B CBETE 3TOW TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPraHWYECKUX coeAuHeHuil. DopmynnpoBka
OCHOBHBIX ITOJIOKEHUN TEOPUU XUMUYECKOTO CTPOCHUS
OpPraHWYECKUX COCMHEHUI U XapaKTepUCTUKA B CBETE 3TOU TEOPUHU
CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COEIUHECHUI

BaxkHeiinue BeniecTnsa
U MaTepuaJibl

XapaKTepuCTUKa COCTaBa, CTPOEHUS, CBOICTB, MOIY4YEHUS U
npuMeHeHus BaxkHelmux metamioB (IA u Il A rpynm, antoMunus,
JKeJe3a, a B eCTeCTBEHHO-HAy4YHOM IIpoduiie 1 HEKOTOpbIX d-
9JIEMEHTOB)H UX COCTUHCHUH.

XapaKTepuCTUKA COCTaBa, CTPOEHUS, CBOMCTB, OITY4YEHUS U
npuMmeHenus BaxkHenmmx HemerawuioB (VIII A, VIIA, VIA rpynm, a
Takxe azoTa u ¢ochopa, yriaepoja 1 KpeMHHUs, BOJIOPOJIA) U UX
COCIMHEHU.

XapaKkTepuCTUKA COCTaBa, CTPOEHUS, CBOMCTB, MOTY4YEHUS U
NIPUMEHEHHS Ba)KHEUIIINX KJIACCOB YTIIEBOIOPOJIOB (AJIKAHOB,
[IUKJI0AJIKAaHOB, aJIKEHOB, AJIKWHOB, apEHOB) U UX Haubosee
3HAYMMBIX B HAPOJHOXO3AHCTBEHHOM IIJIaHE TIPEACTABUTENEH.
AHaJIorn4Has XapakTepUCTHKA BXKHEUIINX MpeICTaBUTENeH
JIPYTUX KJIACCOB OPraHMYECKUX COETUHEHHI: METaHoJIa ¥ 3TaHOJIa,
CJIO’KHBIX 3(pUPOB, )KUPOB, MBLI, allbAECTHI0B ((HhOpMabIETUI0B U
aleTalbJIern/1a), KETOHOB (All€TOHA), KApOOHOBBIX KUCIIOT
(YKCYCHOM KHCIOTHI, ISl €CTECTBEHHO-HAYYHOTO MPOo(uIs
IpeJICTaBUTENeN APYTUX KIacCOB KUCIOT), MOHOCAXapuJ10B
(TJTrOKO3BI), AMCAXapHIOB (Caxapo3bl), MOTUCAXapua0B (KpaxMania u
IEJUTEOJIO3bI), aHUJIMHA, aMUHOKHCIIOT, OSJIKOB, HCKYCCTBEHHBIX H
CHUHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XuUMHYEeCKHH A3BIK H
CHUMBOJINKA

Hcnons3zoBanne B yaeOHOU U MPOodeCCHOHATHHOM eATeTbHOCTH
XUMHUYECKUX TEPMUHOB M CUMBOJIMKH.

Ha3BaHne n3y4eHHBIX BEIIECTB 10 TPUBUAIBHOW WITN
MEXIYHAPOJAHOU HOMEHKIIATYPE U OTPAKEHHUE COCTAaBA dTUX
COEJIMHEHUH C MOMOIIBI0 XUMHUUECKUX (POpMYIL.

OTpakeHne XUMHUYECKUX MTPOLIECCOB C TOMOIIBIO0 YPAaBHEHUN
XUMHYECKUX PeaKIni

XuMHYecKHe peakunu

OOBsicHEeHHE CYIIIHOCTH XMMUYECKUX TporeccoB. Kiaccuduxanus
XUMHUYECKHMX PEAKIMH 110 pa3IMYHbIM MPU3HAKAM: YUCITY U COCTaBY




MIPOJIYKTOB U PEareHTOB, TEIIOBOMY 3 (HeKTy, HallpaBIEHUIO,
(aze,HATMUUIO KaTaTU3aTOPa, N3MEHEHHUIO CTETICHEH OKMCIICHUS
AJIEMEHTOB, 00Pa3yIOLINX BELIECTBA. Y CTAHOBKA MIPU3HAKOB OOIIET0
Y Pa3JIM4YHOIrO B TUIIOJOTUU PEAKLIUN 111 HEOPraHUYECKON U
OpraHUYeCKON XUMUHU.

Knaccuguukanys BenecTs 1 MpoueccoB ¢ TOUKH 3pEHHS
OKHCJIeHUA-BocCTaHOBJeHUs. CocTaBlIeHNE YpaBHEHUN PeakIuii ¢
MIOMOIIBIO0 METO/IA AIIEKTPOHHOTO OaaHca.

OO0bsicHEeHHE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiuu u
MOJIOKEHHUS XMMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PAaKTOPOB

BrimmonnHeHe XMMHYECKOTO OKCIICPUMCHTA B IIOJTHOM COOTBETCTBUUA

XuMHYecKuit ¢ mpaBmiamMu Oe3omacHocTu. Habmonenue, pukcanus U onmucanue
IKCIEPUMEHT pe3yabTaTOB IIPOBEACHHOTO
HKCIIEPUMEHTA

[TpoBeneHue caMoCTOATENBHOIO MOMCKA XUMUYECKON MH(DOpMaIUK
C MCIOJIb30BAHUEM PA3JIUYHBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX
XumMH4eckas U3/IaHNi, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
uHopmanus Hcronp30BaHne KOMITBIOTEPHBIX TEXHOJIOTUH 17151 00pabOTKH 1
nepeaayr XuMHYeCKoi HHPOPMALIUU U €€ NPe/ICTaBICHUS B
pa3ianyuHbIX opMax

Pacuernl o VYcTaHoBKa 3aBUCUMOCTH MEXy KaU€CTBEHHOM M KOJIMUECTBEHHOU
XMMHYECKHUM CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U MpOIlecCOB. Pemenne
phopmyiam pacueTHBIX 3a7a4 0 XUMUYECKUM (popMysaM U ypaBHe-

H YPABHEHHUSAM HUSAM

OO0bsicHEHHE XUMHUECKUX SIBJICHU, TPOUCXOISIINX B
pHUpoIe,0bITY U Ha pou3BoAcTBE. OnpeeneHne BO3MOKHOCTEN
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUAX.
Co0roieHre mpaBuil 3KOJIOTHUECKH TPAMOTHOTO TIOBEICHHS B
OKpY-

x)aromier cpene. OnieHKa BIUSHUS XUMAYECKOTO 3arps3HEeHUS
OKpYKaroIlel Cpelbl Ha OpTraHU3M YeJIOBEeKa U IPYTHe KUBbIE
oprann3mbl. CoOroieHre TTpaBuil 6€30mMacHOr0 00paIIeHus C
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMHU, TA00OPATOPHBIM
000pyTI0BaHUEM.

[TonroroBka pacTBOPOB 3a/IaHHOM KOHIIEHTPAILIUU B OBITY U Ha
MIPOU3BO/ICTBE.

Kputnueckast orieHKa JOCTOBEPHOCTH XUMHYECKON
WH(OPMAITH, ITOCTYITAFOIICH U3 PAa3HBIX HICTOYHHKOB

IIpopuiabHoe u
npogeccuoHAJIBLHO
3HAYMMOE COJIepPKaHue

4.2 XapaKkTepuCcTHUKA OCHOBHBIX BU/I0B Y4€0HOI 1eSITeJIbHOCTH
o0yuyaromuxcs mo pasaeiny «buosorus»

Conep:xanue XapakTepuCcTHKAa OCHOBHBIX BHI0B JAeATEJIbHOCTH
o0y4eHust o0yuyaromuxcs (Ha ypoBHe Y4eOHOM 1eATeJIbHOCTH)
BBenenue O3HakoMJICHHE C OWOJOTHYECKUMH CHCTEMaMH Pa3HOTo

YPOBHS: KJIETKOM, OPraHM3MOM, MONYJISIIUEN, SKOCUCTEMOM,




ouocdepoit. OnpeaeneHue poau 61MoJIOruu B HOPMUPOBAHUU
COBPEMEHHOW eCTECTBEHHO-HAyYHOW KAapTUHBI MHpA U
IPAaKTHYECKON NS TENbHOCTH JHOJIEN. OOyuenue
COOJIOZICHUIO TIPaBUJI TOBEICHHUS B TPHUpONE, OCpeKHOMY
OTHONICHUIO K OWOJIIOTHUYECKUM OOBEKTaM (pacTeHHSIM |
’KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHe.

YYEHHUE O KVIETKE

XuMuueckas
OpraHu3anus
KJICTKH

YMeHne npoBOAUTH CPAaBHEHHWE XMMHUYECKOW OpraHU3alnu
KUBBIX ¥ HEXHUBBIX 00heKTOB. [lomyueHne mpeacTaBiaeHUs O
POJIM OPTAHUYECKUX U HEOPTaHMYECKUX BEIIECTB B KIICTKE.

Crtpoenue u
GyHKUMM KIeTKHU

N3yuenune cTpoeHHMs] KJIETOK OYKapuoT, CTPOCHUS U
MHOT000pa3usi KJIETOK PACTEHUM U >KUBOTHBIX C TOMOIIbIO
MUKponpenaparoB. HaGmrogeHue KIETOK pacTeHUH U
KUBOTHBIX noj MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax, ux onucanue. llpuroroBnenue u
ONMCAaHUE MHKpONpenapaToB KIETOK pacTeHuil. CpaBHEHHE
CTPOCHHUSI KJIETOK PACTEHUH U IKUBOTHBIX 110 TOTOBBIM
MUKpOITpenapaTam.

OO0MeH BelIecTB U
npeBpaiieHne
JHEPIrUHU B KJIeTKe

YMeHue CTpPOUTh CXEMBl JHEPreTHYecKoro oobOMmMeHa U
Ouocunresa  Oenka. IlomyyeHue  mpeacTaBieHUs O
MPOCTPAHCTBEHHOM cTpyKType Oenka, Mmonekyn JJHK u PHK.

Ku3HeHHbBIH UK
KJIEeTKH

O3HakOMJICHHE C KJIETOYHON TEOpHUEH CTPOEHUSI OPraHU3MOB.
YMeHue caMOoCTOSTEIbHO MCKaTh J10Ka3aTelbCTBAa TOTO, UTO
KJIETKa — DJJIEMEHTapHas »>KHUBasg CHUCTEMa M OCHOBHAas
CTPYKTYpHO-(QPYHKIIMOHAJIbHAs ~ €IWHUIIA  BCEX  JKHBBIX
OPTraHU3MOB.

OPI'AHU3M. PASMHOKEHUE U UHANBU/YAJIBHOE PA3ZBUTHUE

OPI'AHHU3MOB

Paszmuoxenue
OpPraHu3MoB

OBnaieHHEe 3HAHMSAMH O Pa3MHOKEHMHM KaK O BaKHEUILIEM
CBOWCTBE JKMBBIX OPTraHU3MOB. YMEHHE CaMOCTOSITEJIBHO
HaXOJWTh OTJIIMYMS MHTO3a OT MeEWO3a, ONpeacss
9BOJIIOLIMOHHYIO POJIb 3TUX BUJIOB JIEJICHUS KIETKH.

HNupuBuayaabHoe
pa3BuTHE
OpraHusMa

O3HaKkOMJICHHE C OCHOBHBIMU CTausIMM OHTOI€HE3a Ha
IIPUMEPE Pa3BUTHSI TO3BOHOYHBIX JKUBOTHBIX. YMEHHUE
XapaKTEepU30BaTh CTAIUU MOCTIMOPHOHAIBHOTO Pa3BUTHUS HA
npuMepe  yenoBeka.  (O3HAaKOMIIGHHME € NPUYMHAMHU
HApyUIEHWI B Pa3BUTUM OpPraHu3mMoB. Pa3Buthe yMeHud
MPaBUIILHO dbopmupoBaTh JOKa3aTENbHYIO 0a3y
ABOJIFOIIMOHHOTO PA3BUTUS ’KUBOTHOTO MUpA.

NuauBuayajabHoe
pa3BuTHE
yeJI0BeKa

BrisiBieHMEe M onMcaHWE TMPU3HAKOB CXOJCTBA 3apOJIbILICH
YEJIOBEKAa M JPYTHX IMO3BOHOYHBIX KaK JOKAa3aTelIbCTBA UX
3BOJIOIIMOHHOTO poxacTBa. llomydyeHune mnpencTaBieHUs O
MOCJICACTBUAX BIUSHUS AIKOTOJIs1, HHKOTUHA, HAPKOTUYECKHUX
BEIIIECTB, 3arpsi3HCHUS cpenbl Ha pa3BUTHE u




| perporyKTHBHOE 310pPOBBE YEIOBEKA.

OCHOBBI 'EHETHUKH U CEJIEKIIUA

3akoHOMepHOCTH
U3MEHYMBOCTH

O3HakoOMIIEHME C HAcCJEICTBEHHOW M HEHACJIEICTBECHHOU
U3MEHYMBOCTBIO U €€ OMOJOIMYECKON pOJIbI0 B 3BOJIOLUU
XKuBOro mupa. [losyyenue npencraBiieHus O CBSI3M I'€HETHKU
n  MeauuuHbl.  O3HAaKOMJIEHME C  HACJIEICTBEHHBIMH
00JIe3HSMHU 4YENOBEKa, WX MPUUYMHAMU U TMPO(PHUIAKTUKOM.
N3ydenue BIMSAHUS alKOTOJIM3MAa, HAPKOMAHUM, KypEHHUS Ha
HACJIEACTBEHHOCTD Ha BUJlEOMATEpHAIIE. AHanus
(GeHOTUTTNYEeCKOW W3MEHUYMBOCTH. BBIBICHHE MYTareHOB B
OKpY’KAIOILEH Cpelle U KOCBEHHAasl OLICHKAa BO3MOXKHOIO HX
BIIMSIHUS HA OPTraHU3M.

OCHOBBI CeJIeKIINHA
pacreHui,
KHBOTHBIX H
MHUKPOOPraHU3MOB

[Tonmy4yeHue npencTaBiIeHNs O TEHETUKE KaK O TEOPETHYECKON
OCHOBE CeJeKUMH. Pa3BuThe MeTanpeaMETHBIX YMEHUH B
IpOLIECCe HAXOXKJEHUS Ha KapTe LIEHTPOB MHOroo0pas3ust u
IPOUCXOXKJEHNA KyJIbTYPHBIX PACTEHHMM UM  JIOMalIHUX
KUBOTHBIX, OTKpBITBIX H. . BaBnimoseiM. M3yuenne meTonos
ruOpuau3alii M UCKYCCTBEHHOro  oTOopa. YMeHue
paz0upaThCsl B ITUYECKUX ACMEKTaX HEKOTOPBIX TOCTHXKEHHM
B OMOTEXHOJIOTUU: KJIOHUPOBAaHUHU JKUBOTHBIX M MpoOiemax
KIIOHHPOBaHMUS 4YenoBeka. (O3HAaKOMIIEHHE C OCHOBHBIMU
NOCTHKEHUSAMH  COBPEMEHHOW  CENEKIMHM  KyJIbTYpPHBIX
pacTEeHUM, JOMAaIIHUX )KUBOTHBIX U MUKPOOPTaHU3MOB.

MMPOUCXOKIAEHUE U PASBUTHE KNU3HU HA 3EMUJIE.

IBOJIONNMOHHOE YYEHUME

Ipoucxoxaenue u
Ha4vajbHbIE
JTanbl PAa3BUTHUA
’KM3HHM Ha 3emJie

AHalM3 W OLEHKa PAa3JIMYHbIX THUIIOTE3 MPOUCXOXKICHUS
xu3HU. [lonydyenue mpeacTaBieHus 00 YCIOXKHEHUM >KUBBIX
OpPraHuM3MOB Ha 3eMJI€ B MPOILECCE OBOJIOLUUHU. YMEHHUE
OKCIEPUMEHTAJIbHBIM ~ TIyTEM  BBISBISITH  aJallTUBHbBIC
OCOOCHHOCTH OpPTaHU3MOB, HMX OTHOCHUTEIIbHBIM XapakTep.
O3HaKkOMJICHHE C HEKOTOPBHIMH MPEIACTABUTEISIMU PEIKUX U
MCUE3a0IIMX BUIOB pPACTEHUU U KUBOTHBIX. [IpoBeneHue
onucaHusi 0coOeil OJHOTrO BHIAAa N0 MOP(HOIOTHUYECKOMY
KPUTEPUIO TPU  BBHINOJHEHUU JIAOOPATOPHOUW  PabOTHI.
BrisBiienne uepT mpucnoco0JI€HHOCTH OPTaHU3MOB K pa3HbIM
cpegam oOuTaHus (BOoIHOM, HA3€MHO-BO31YIITHOM,
MMOYBEHHOM ).

HUctopusi pa3Burus
IBOJIOLIMOHHBIX
uaeu

N3yueHne Hacimenns 4eaoBeUeCcTBa Ha IPUMEPE 3HAKOMCTBA C
UCTOpUEN pa3BuUTHs 3BOIONMOHHBIX uaen K. Jlunnes, XK. b.
Jlamapka Y. JlapBuna. OuieHuMBaHWE€ POJU IBOJTIOIMOHHOTO
ydeHuss B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI Mupa. Pa3BuTHEe CIOCOOHOCTH SICHO H
TOYHO WU3JIaraTb CBOM MBICIIH, JIOTUYECKHM OOOCHOBBIBATh
CBOIO TOYKY 3pEHMS, BOCIHPUHUMATH W AHAJIU3UPOBATH




MHCHUA CO6CCCI[HI/IKOB, IIprU3HaBasA IpaBo APYIroro 4€ja0BCKa
Ha MHOC MHCHHC.

MuKpo3BOJIHOIUA
U MAKPO3BOJIIOLHS

O3HakoMJIeHHE C KOHLENIINEN BHU/Ia, €€ KPUTEPUIMHU, 000D
IPUMEPOB TOTO, YTO MOMYJSALUS — CTPYKTYpHas €IMHUIA
BUAa U 3BosoluU. O3HAKOMJICHHE C ABIKYIIUMHUCS CHIIAMU
HBOJIIOIIMM M €€ JIOKa3aTeNbCTBaMHU. YCBOCHHME TOTO, YTO
OCHOBHBIMHM HAIPAaBJICHUSIMH SBOJIOIMOHHOTO Tporpecca
ABJISIIOTCA ~ OMOJIOTMYECKHIT Mporpecc W OMOJIOTHMYECKHI
perpecc. YMeHue OTCTauMBaThb MHEHHE, O COXPaHEHUU
OHMOJIOTrMYEeCKOr0 MHOT000pa3usi Kak OCHOBE YCTONYHMBOCTH
Oomocepbl MW TPOTPECCHBHOTO €€ Ppa3BUTUA. YMEHHUE
BBISIBJISITh IPUYMHBI BEIMUPAHHS BUIOB.

INPOUCXOKJIEHHUE YEJOBEKA

AHTpoOnorexes

Ananus u OOCHKA pPAa3JIMYHBbIX THUIIOTE3 O IIPOUCXOKICHHUU
yenoBeka. PazBurue YMCHHUA CTPOUTH OOKA3aTCIIbHYIO 6&3}/
I10 CpaBHI/ITGHBHOﬁ XapaKTCPUCTHUKE YCJIOBCKA M IIPUMATOB,
A0Ka3bIBass HUX POACTBO. BrisiBaenue »STamnoB 9BOJIIOIINH
YCJIOBCKA.

YesioBeueckue
pacsl

VYMeHue JOKa3bIBaTb PABCHCTBO YCJIOBCYCCKHMX pacC Ha
OCHOBAHHMHM HX PpoOoACTBA MW CAWHCTBA IIPOUCXOKICHUA.
Pa3zButne TOJICPAHTHOCTHU, KPHUTHUKA paCu3Ma BO BCEX €TI0
ITPOSBJICHUAX.

OCHOBBI 3KOJIOT'MHA

IKOJOTHs — HAYKA

H3y“IGHI/Ie 9KOJIOTHYCCKHUX (baKTOpOB n HUX BIMAHHA Ha

0 OpraHu3Mbl. 3HAKOMCTBO C JKOJOTMYECKUMH CUCTEMAMU, MX
B3aMMOOTHOIIIEHUSIX | BUJIOBOM M NPOCTPAHCTBEHHOW CTPYKTypaMH. YMEHUE
OPraHU3MOB MeKAY | OOBSICHATH NMPUUYUHBI YCTOMYMBOCTH M CMEHBI 3KOCHUCTEM.

codoii O3HaKOMJICHHME C MEXBUJAOBBIMA B3aMMOOTHOIICHUSIMUA B
U OKpPY:KAIOIeil | SKocucTeMe: KOHKYpEHUUEeH, CHMOMO030M, XHUIIHHYECTBOM,
cpenoii napa3uTU3MOM. YMEHHUE CTPOUTH SIPYCHOCTh PACTHTEILHOIO
coo0uiecTBa, MUILEBbIE LEMU U CETH B OMOLIEHO3€E, a TaKkKe
AKOJOTMYECKHE  NUPAMHUAbl.  3HAHUE  OTJIMYMTENIbHBIX
NPU3HAKOB MCKYCCTBEHHBIX COOOIIECTB — arpO3KOCHUCTEMBbI
U yp6oskocuctembl. OnucaHue aHTPOIIOTE€HHBIX U3MEHEHHH B
€CTECTBEHHBIX MPHUPOAHBIX JaHAImA(TaX CBOEH MECTHOCTH.
CpaBHHTENIBHOE  ONKMCAHME OJHOM M3  ECTECTBEHHBIX
OPUPOAHBIX CHUCTEM (HampuMmep, Jieca) U KaKOW-HUOYIb
arpo3KOCHUCTEMBI (Hampumep, MIIEHUYHOT O OJIST).
CocrapnieHue cxeM Inepeayd BEUIECTB U DHEPTUH IO LEMIM
NUTaHUS B IPUPOJHON SKOCUCTEME U arpolEHO3E.
buocgepa — Oznakomnienne ¢ yuyennem B. M. Bepnanckoro o 6uocdepe
rjo0ajJbHas Kak o riao0anbHON 3KkocucTeMe. Hamuuume mpeacTaBiieHUs! O
JIKOCHCTEMA CXEME HKOCHUCTEMBbI Ha MpuMepe Ouocdepbl, KpyroBOpoTe

BEIIECTB WM TNPEBpAIICHUH JHEpruu B Ouochepe. YMenwue




JIOKa3blBaTh POJb JKUBBIX OpPraHu3MoB B Ouochepe Ha
KOHKPETHBIX MTpUMeEpax.

buocdepa u
YeJI0BeK

HaxoxneHnne  cBs3M  W3MEHEHHUs B Owocdepe ¢
MOCTICAICTBUSIMEA  ICITETILHOCTA YEJIOBEKa B OKpY’Karomeh
cpene. YMeHue omnpenessaTh BO3ICHCTBHE MPON3BOJICTBCHHON
JCSITETPHOCTH Ha OKPYXKAIONIYI0 Cpelly B OOJIaCTH CBOECH
Oynymeri mpodeccun. O3HAKOMJIEHHE C TJIOOQIBHBIMU
IKOJIOTUYECKAMHU TPOOJIEMAaMH ¥ YMEHHUE OINPENCISTh ITyTH
ux pemenus. OmnucaHue W MPAKTHYECKOE CO3/IaHUEC
HCKYCCTBEHHOW AKOCHCTEMBI (TIPECHOBOJHOTO aKBapuUyMma).
Pemienune skonornveckux 3agad. JleMOHCTpUpOBaHHE YMEHUSI
MIOCTaHOBKHU nenen NESTEIIbHOCTH, TUTAHUPOBAHMSI
COOCTBEHHOM JEATEIBHOCTH ISl TOCTKEHHUS TTOCTABICHHBIX
nesnel, TPEABUACHUS BO3MOXKHBIX  PE3YJIBTaTOB  3TUX
ICUCTBUN,  OpraHu3alil  CaMOKOHTPOJS W OICHKH
MOJYYEHHBIX pe3ynbTaTtoB. OO0ydeHHe COONIONECHUIO MpPaBUII
NOBEJCHUA B MpUpPOJe, OEpe’)KHOMY OTHOIICHHIO K
OMOJIOTUYECKUM OOBEKTaM (PacTeHHUSIM, J>XUBOTHBIM M UX
co0o0IIeCTBaM) M UX OXpaHe.

BUOHHUKA
Bbuonnka kak ogno | O3HaKOMJIeHHE C  NPUMEPAMH  HCIOJb30BAaHUS B
U3 HANPABJIEHWH | XO3SMCTBEHHOU NEATEIBbHOCTH MI(S7 Mopdo

OMoJI0THH 1
KHOEpPHEeTUKH

(GYHKIMOHATBHBIX Y€PT OPraHU3AIMU PACTCHUM U KUBOTHBIX
IIPU CO3JaHUM COBEPLICHHBIX TEXHUYECKUX CHUCTEM W
YCTPOMCTB IO QHAJIOTHH C )KUBBIMUA CHCTEMaMH. 3HAKOMCTBO
C TpyO4aThIMU CTPYKTYypaMU B >KMBOW MPUPOJIC U TEXHUKE,
a3pOAMHAMUYECKUMHU 151 TUAPOAUHAMUYECKUMHU
YCTPOMCTBAMH B JKMBOM IIPUPOAE U TEXHUKE. YMEHHE
CTPOUTHh MOJEIM CKJIAAYaTON CTPYKTYpPhI, UCIOJIb3yEMBIC B
CTPOMTENBCTBE.

Pe3yabTarbl 00yueHus DopMBbI U METOAbI KOHTPOJIS
(ocBOeHHBIE YMEHUsl, YCBOCHHbIE 3HAHMS) U OLICHKH Pe3yJibTaTOB

o0yueHust

Ymenus:

OOBSACHATH pOJIb Ouonorud B (HOPMHUPOBAHUU
HAyYHOTO MHUPOBO33pEHUs; BKJIaJ OHOJIOTMYECKUX
TEOpUH B dbopmupoBaHue COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA; €IUHCTBO
JKUBOM M HEXUBOW IPUPOIBI, POACTBO KUBBIX
OpraHU3MOB; OTPHUIATEIBHOE BIMSAHHUE AJIKOTOJIA,
HUKOTHHA, HapKOTHUYECKUX BEIIECTB Ha
AMOPHUOHATIFHOE M TOCT3MOPHUOHAIBHOE Pa3BUTHE
YeJIOBEKa; BIUSHUE 3KOJOTMYEeCKMX (DaKTOpOB Ha

CaMOCTOSITENIbHBIE Pa0OTHI
YCTHBIN OIPOC

JTOMaIIHss padboTa
CaMOCTOSITENIbHbIE Pa0OThI
TECTHUPOBAHHE
nudepeHIIMpOBaHHbBIN 3a4ET
KOHTpOJIbHas pabora




JKUBbIE OpPraHuW3Mbl, BIMSHUE MYTareHOB Ha
pacTeHus1, )KUBOTHBIX M YEJIOBEKA; B3aMMOCBS3U U
B3aMMOJICUCTBUE OPraHU3MOB U  OKpY’Karolleu
Cpelbl; TNPUYUHBI U (PaAKTOpbl  DBOJIOLINH,
U3MEHSEMOCTh BHUJOB; HapylIEeHUS B Pa3BUTHU
OpraHu3MOB, MyTalldd W WX 3HA4YCHUE B
BO3HMKHOBEHUHU HACJEACTBEHHBIX 3a00JIeBaHUIl;
YCTOMYMBOCTh, PAa3BUTHE M CMEHBI 3KOCHCTEM;
HEOOXOJJMMOCTh COXPaHEHHsSI MHOTO00pa3usi BUIOB

pemarb JSJICMCHTAPHBIC OHOJIOTHYECKHE 3agadu,
COCTAaBJIATDH 3JICMCHTAPHBIC CXEMbI CKPCHIMBAHUA U
CXCMBI IICPCHOCA BCUICCTB U IICPCAAYU SHCPIUH B

skocucTteMax  (Lemu — MHUTaHWs);  OMKCHIBATH
OCOOEHHOCTH BHUAOB MO  MOP(OJIOrHIECKOMY
KPUTEPUIO

NMCbMEHHas padoTa (pelieHne
3a7a4)
nudepeHIMpoOBaHHbBIN 3a4ET
KOHTpOJIbHasE paboTa

BBISIBIIATH TPUCTIOCOOJIEHNS OPraHU3MOB K Cpee
oOWTaHUs, UCTOYHUKM U HAJIWYUE MYTareHOB B
OKpyKaroliei cpefie (KOCBEHHO), aHTPOIOTCHHbBIC
W3MCHECHHS B DKOCHUCTEMAaX CBOCH MECTHOCTH

[IpakTuueckue 3aHATUS
mudepeHInpOBaHHBIN 3a4ET
KOHTpOJIbHas pabota

CpaBHUBATh OMOJIOTUYECKUE OOBEKTHI: XUMUUECKUN
COCTaB TeJI JKMBOM W HEKUBOM IPUPOABL,
3apOJBIIIEH YEIOBEKa M  [JIPYI'MX JKMBOTHBIX,
MPUPOJIHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH
MECTHOCTHU,; MIPOIIECCHI (ecTecTBEHHBINH U
UCKYCCTBEHHBIH OTOOp, IMOJOBOE U Oecroiioe
Pa3MHOXKEHHUE) M JIeJIaTh BBIBOJIBI U 0000IICHUS Ha
OCHOBE CPaBHEHHMS M aHAJIN3a,

YCTHBIN OpPOC

TECTUPOBAHHE

G pepeHInpOBaHHBIN 3a4ET
KOHTpOJIbHAsA padoTa

aHaJM3UPOBATh U OLICHUBATH PA3JIMYHBIC TUIIOTE3bI
O CYIIHOCTH, MTPOUCXOXKICHUM KU3HU U YEJIOBEKA,
rI00agbHbIE HKOJOTHYECKHME TMPOOJEeMbI M HX
pelIeHus, MOCTIEICTBUA cOOCTBEHHOM
JICSITEIbHOCTH B OKPYXKAIOUIEH CpeJie

YCTHBIN OpPOC

JOMallHsIs padoTa
CaMOCTOSITENIbHBIE pa0OTHI
nuddepeHIUPOBaHHbBIN 3a4ET

HaxOoJUTh UH(OPMALIUIO O OMOJTOTHUYECKUX
00BEKTaxX B Pa3NUYHBIX UICTOUYHUKAX (YUeOHUKAX,
CIIPABOYHHUKAX, HAYYHO-TIOMYJISIPHBIX U3JAaHUSX,
KOMITBIOTEPHBIX 0a3ax, pecypcax cetu HTepHET) u
KPUTHUYECKU €€ OI[CHUBATD;

CaMOCTOSITENIbHBIE pa0OTHI
nudepeHITMpOBaHHBIN 3a4ET
KOHTpOJibHas pabora

U3y4daTh U3MECHECHHS B DKOCHCTEMaX Ha
OHMOJIOTMYECKUX MOJIEIIX

JIOMaIIHsIs paboTa
KOHTpOJIbHas pabora

3Hanun:
OCHOBHBIE TMOJIOXKEHUSI OUOJIOTHYECKUX TEOPUH U | CAaMOCTOSITENbHBIE PAOOTHI
3aKOHOMEPHOCTEN: KJIETOYHOU TEOPHUH, | YCTHBIN OIIPOC
HBOJIFOLIMOHHOTO YUEHHS, yueHus | AudpepeHunpoBaHHbIN 3a4éT
B.M.BepHajckoro 0 ouocdepe, 3aKOHBI | KOHTpOJbHAs paboTa




["'Menpnens, 3aKOHOMEPHOCTEM HW3MEHUYMBOCTH W
HaCJICJICTBEHHOCTH;

CTpoeHHE U (PYHKIIMOHMpPOBAHME OMOJIOTMUYECKHUX | pa300p cuTyarui
OOBEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYpPHI | KOHTPOJIbHAsI paboTa
BUJIA U IKOCUCTEM;

CYIIIHOCTb OMOJIOTMYECKUX MIPOIIECCOB: | IOMAaIlHSsS paboTa
pa3MHOMKEHUS, OILJIOJIOTBOPEHHS, JACUCTBHS | CAMOCTOATEIbHBIE PAOOTHI
UCKYCCTBEHHOTO M  €CTECTBEHHOrO0  0TOOpa, | TECTUPOBAaHUE
dbopmupoBanue MPUCTIOCOOTICHHOCTH, | AU(HEepeHIINPOBAHHBIN 3aUET

MIPOUCXOXKJICHUE BHUIOB, KPYrOBOPOT BEMICCTB H | KOHTPOJIbHAS padoTa
NpeBpaIicHUEe JHEPTUHM B KJICTKE, OpraHu3Me, B
AKOCHUCTEMAaxX U orocdepe;

BKJIAJl BBIJJAIOIIUXCS (B TOM YHCJIE OTE€UECTBEHHBIX) | CAMOCTOSITENIbHBIE PAOOTHI
YUEHBIX B pa3BUTHE OMOJIOTUYECKON HAYKU; KOHTpOJIbHast pabora

OMOJIOrMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY paboTa 1o KapToyKkam
G pepeHInpPOBaHHBIN 3a4ET

5. OCOBEHHOCTH PEAJIM3ALINU PABOYEN YYEFHOM ITPOI'PAMMBI JIJISI
CTYAEHTOB-UHBAJINAOB U JIUL] C O'PAHUYEHBIMHU BO3MOXHOCTAMU
310POBbs

1. Copepxxanue o00pa3oBaHUSI M YCJIOBHUS OpraHu3alud OOy4YeHUs |
BOCIIUTAHUSI CTYJEHTOB-MHBAJIMIAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0POBbsI  OTPEACIAIOTCS HACTOAIEH padodeil Mmporpammoi, a TakKxe
WHUBUTyaIbHON TPOTrPaMMON peadbIUTaIINN.

2. Bpibop MeTomoB o00yueHHs OmpenemnsieTcs CoAep)KaHueM OO0ydeHus,
YpPOBHEM  MPOQPECCHOHAIBHON TMOJATOTOBKH  IEJAaroroB, METOAMYECKOTr0 U
MaTepUaIbHO-TEXHUYECKOT0 00eCIeueHNsI, 0COOCHHOCTSIMH BOCIPHUATHS y4ueOHOM
uHOpMAIUU  CTYyJICHTAMHU-UHBAIMIAMA ¢ CTYJE€HTAaMHU C OrPAHHYCHHBIMU
BO3MOYKHOCTSIMH 37TOPOBBSI.

3. Ilpu opranuzanuu y4eOHO- BOCHHUTATEIBHOTO Ipollecca HEOOXOIUMO
o0ecrneunTh JOCTYN CTYJIEHTOB K HHGOpPMAIlMU U OO0ECIEeYUTh BO3MOKXHOCTh
oOpaTHOM CBsI3M C mpenojaBareieM. BaxkHyio o00y4aromyro (QyHKIUIO MOTYT
BBITIOJIHATh ~ KOMIIBIOTEPHBIC  MOJICTH,  KOHCTPYKTOPBI,  KOMITBIOTCPHBII
71a00paTOPHBIN MPAKTUKYM H T.I..

4. Inst obecrieueHust OTKPHITOCTH U JOCTYIMHOCTH 0Opa3oBaHMsl Bce y4eOHO
- METOJUYECKHE MaTepHalibl pazMemiatorcs Ha WHTepHeT- caiite «DJIeKTPOHHO-
oOpa3zoBarenpHass  cpela  THXOPEIKOro  TEXHUKyMa  KEJIe3HOJIOPOKHOTO
TPaHCTIOPTa.

5. Ilpu HEOOXOAMMOCTH, B COOTBETCTBUH C COCTOSTHUEM 37I0POBbS CTYJ/ICHTA,
JIOTTYCKAeTCsl IUCTaHIIMOHHAs (hopMa 00ydEeHH.




6. ®opma mnpoBeNeHUS TEKYLIEH W  IPOMEKYTOUHON aTTecTaluu s
CTYJCHTOB-UHBAJIUAOB  YCTaHAaBIMBAaCTCA C  Y4EeTOM  WHIUBHUIYAJIBbHBIX
NCUX0(U3NYECKUX OCOOEHHOCTEN (YCTHO, MMCbMEHHO Ha OyMare, MMCbMEHHO Ha
KOMIIBIOTEPE, B (POpME TECTUPOBAHUS U T.I1.).

7. Ilpu HEOOXOIMMOCTH CTYACHTY-MHBAJIUIY IPENOCTABISAETCS JOIOJIHU-
TEJIBHOE BPEMsI U1l OATOTOBKY OTBETA HA 3a4€TE UIIU DK3AMEHE.

8. CTyaeHThl, UMEIOLIUE HapyIIEHHE CllyXa, 00A3aTeNIbHO JOJKHBI ObITh
CILyXOIIPOTE3UPOBAHbL, T.€. UMETh HH/IUBUAYaJIbHBIE CITyXOBBIE allaparkl.

[Ipu opranmzanmuu 00pa30BaTENBHOIO TMpoIlecca OT IMPEernoaaBaTens
TpebyeTcss ocobass ¢ukcanus Ha COOCTBEHHOW apTUKyasanuu. OcoOEHHOCTH
YCBOEHUS TIIYXMMH M CJIA0OCIBIIIAIMMA CTYJIEHTAMH YCTHOM peuu TpeOyroT
NOBBIIIEHHOIO BHUMAaHUS CO CTOPOHBI MpENojaBareiss K CHEUAIbHBIM
npo(hecCHOHANBPHBIM TEPMHHAM, KOTOPBIMH CTYIEHTHI JOJKHBI OBJIAJCTh B
npouecce 00ydyeHus. CTyIEHThl C HapyLIEHHUEM CilyXa HYKJIAKTci B OoJbLIEH
CTEIIEHU B UCIOJB30BaHUU Pa3HOOOPA3HOrO HAIVISIIHOTO MaTepuana B MPOLECCe
oOyueHnusi. ClI0)KHbIE [l TOHUMaHUsSL TEMbI TOJKHBI ObITh CHA0KEHBI KaK MOKHO
OOJBIIUM KOJIMYECTBOM CXEM, JMArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX IPE3EH-
TalUi 1 TOMY IOJI0OHBIM HAIJISIAHBIM MaTepUaJIOM.

C 1enplo MOJYy4YEHUS! CTYJEHTAaMHU C HAPYLIEHHBIM CIIyXOM HMH(OpMaluU B
IOJJHOM 00bE€ME€ 3BYKOBYIO HH(POpPMAIUIO HYXXHO 00s3aTEIbHO AyOJIMpPOBATH
3pPUTEIBHOM.

9. Ilpu oOydeHuH cienbix U cIabOBHIAIIMX OOy4YaroIMUXCA MH(DOpMALUIO
HEO0OXOIMMO MPEACTABUTH B TAKOM BHJI€: KpynHbIN mipu@t (16—18 myHKTOB), AKCK
(4TOOBI MPOYMUTATH C TOMOILIBIO KOMIIBIOTEpPA CO 3BYKOBOW MPOrpaMMOH),
aynuokaccera. CienyeTr mpeloCTaBUTh BO3MOYKHOCTH CIENBIM M CIA00BUIALIUM
CTYJI€HTaM HCIOJIb30BaTh 3BYKO3aMKCHIBAIOIINE YCTPONCTBA M KOMIBIOTEPHI BO
BpeMs 3aHATuid. [lpu nekimoHHoN GopMe 3aHATUN CTYJEHTY C IJIOXUM 3PEHUEM
CIIEyeT pa3pelluTh MOJIb30BaThCS TUKTOPOHOM — 3TO €ro Crnocod KOHCIEKTH-
poBatb. JlJI1 CTYyZIEHTOB C IUIOXUM 3pEHHEM pPEKOMEHIyeTcs 000pyaoBaTh
OJTHOMECTHbIE Y4YEOHbIE MECTa, BBIJICJICHHbIE W3 OOIIEH IJIOMAAX MOMEUICHHS
penbedHOl (akTypoil UM KOBPOBBIM MOKPBITUEM TOBEPXHOCTH MOJA.

Ero cronm nomkeH HaxoIWThCS B MEPBBIX Psax OT IPENOJABATEIbCKOIO
croia. Cnenble uiau caabOBUIAIIME CTYIACHTHI JOJDKHBI pa3MelaThCsl ONMKe K
€CTECTBEHHOMY UCTOYHUKY CBETA.

10.[lanHast mporpaMMa MOET MPUMEHATHCA NPU OOYUYEHUHU CTYAEHTOB C
YaCTUYHBIMU TIposiBIeHusAMU auarHos3a JLII, y xkOoTOpbIX HET OrpaHUYEeHUM IO
CIIyXY U 3pEHHIO.

6. TEMATUKA UHWUBUAYAJIBHBIX TTPOEKTOB
6.1 TEMATUKA MHIAWBUAYAJIBHBIX ITPOEKTOB PA3JEJIA «XUMMUS»

1.91€eKTpOAUTHL U HEAJIEKTPOIUTHI. DIEKTPOIUTHI Ha KEITEZHOJOPOKHOM
TpaHCHIOpTE.



2.MeTtabl ¥ UX CTUIaBHI.

3.Amomunnit — metaiut XX| Beka.

4. MeTasl B )KU3HU YEIIOBEKA.

5. Ucropust OTKpBITUST HEKOTOPBIX METAJJIOB (Ha mpumepe 1-2x).
6.)Kene3o u okpysxaromias cpea.

7.2Kene3o u 310pOBbE YEIOBEKA.

8.0nerponus.

9.2/IeKTPOIUTHICCKUE METOIBI 3aITUTHI METAJUIOB OT KOPPO3HUH.
10.3HaueHne METAIOB B KU3HH YEJIOBEKA.

11.XumMuueckas 1 3JIEeKTpOoXuMUUYecKkas Koppo3us MmetamioB. Kopposus Ha
YKEJIE3HOAOPOKHOM TPAHCTIOPTE.

12.Huxotun. Kokann. HapkoTuku.

13.UyryH u ero capka.

5. UyryH u cTalib.

14.CBapo4HOe IPOU3BOICTBO U POJIH XUMHUH YTJIEBOJIOPOJOB B HEM
15.Bona B npupoje.

16.Posb pa3nu4HbBIX BEIIECTB B TUTAHUU YEJIOBEKA.

17.Bujpl KOPPO3UU U METOJIBI €€ YCTPaHEHHUSI.

18.VcTopust OTKpHITHS U 3HAUCHUE MIETOYHBIX METAJIOB.
19.TIloarpynna TuTaHa.

20.bp1ta ObI )kU3HB HA 3eMile 0€3 CYIIeCTBOBAHHHUS JKelle3a.
21.Benukuit yaensiii M.B.JIomoHOCOB.

22 Bxnan J1.11.MenneneeBa B pa3BUTHE HAYKH.

23.3HaKM Ha MUIIEBHIX YITAKOBKAX.

24. Bona- yauBIISIONAas U yIUBUTEIIbHASL.

25.BrsiHAE Kene3HO0J0POKHOTO TPAHCTIOPTA HA OKPYKAIOIIYIO CPEy.
26.ButamMuHbBI B )KU3HH YETIOBEKA.

27. XUMUYECKOE OpYIKHUE.

28.XuMus B pelieHuu ChIpbeBoi mpodiembl Poccun.
29.YepHOOBLUTH. DTO HE JOJKHO MOBTOPUTHCS!

30.Posb MeTallIoB B pa3BUTHH JKEJIE3HOIOPOKHOTO TPAHCIIOPTA.
2.PTyTh U €€ COeAUHEHUS.

31.CBoiicTBa aJIIOMUHUS U €TO CIUIABOB.

32.CBo¥iCTBa B CTPYKTYpa BOJBI.

33.Tsoxenple METaslTbL.

34.KodenH u ero BIUSHHUE HA 3I0POBBE JIFOICH.

35.XuMus U MUIIEBBIE JOOABKU

36.XuUMHA B MEAULIMHE

37.XuMus HalIel MUILLH.

38.HckyccTBeHHAs MHINA: 32 U IPOTUB

39.Xumus Ha KyxHe

40.Yto Takoe I'MQO?

41.]JTomaniHss antedka

42.TexHuKa BBIBEJICHUS PA3TUIHBIX TISITEH



43.Bkiiag M.B.JlomoHOCOBa B pa3BUTHE XUMUU KaK HAYKU

44 X 1opupoBaHU€ BOJIbI: TPOTHO3BI U (PAKThI

45.CUHTEeTHYECKHE MOIOIINE CPEJICTBA U UX CBOMCTBA

46./IparorieHHBIC METAJLIBI

47.Mertasuibl ¥ CIUIaBbl, UX CBOWCTBA U MPUMEHEHUE B PAAUOIJIEKTPOHHON
amnmnaparype

48.IparorieHHbIE METAJUIbI B TEXHUKE

49 . MeTasibl- 3JIEMEHTHI )KHU3HU

50.[ToBapeHHast COJIb — KPUCTAJUIBI )KU3HU WIIA OeIasi CMEPTh?

51. MeTauiel — TPOBOJHUKH 3JIEKTPUUECKOTO TOKA

52.CepeOpsiHO- IMHKOBBIE UCTOYHUKH TOKA

53.IIpOBOJTHUKH U MOTYNPOBOJIHUKA

54.CoBpeMeHHbIE U30JISILIMOHHBIE MAaTEPHAIIBI

55.lennodan u moaudukanuu 1emuIo(paHoOBOM TIICHKH.

56.X1UMHUECKHE JIEMEHTHI B OpraHU3Me YeJIOBEeKa

57.BausiHre KOMITBPIOTEPOB U MOOUJIBHBIX TE€IE(POHOB HA OPraHU3M MOAPOCTKA
58.Ku3nb u nesarenpHOCTh CBaHTEe AppeHuyca

59. Hcnonb3oBaHue paiOaKTUBHBIX U30TOMOB B TEXHUYECKUX X
60.Xumust MeTauioB B Moel podecCuoHabHOM e TeNbHOCTH

61. Xumust HeMeTaioB B MOel po¢eCCUOHAIbHON AESITENIbHOCTH
62.O1aHon: Benuyaiiiiee 0J1aro U CTPaIIHOe 3710

63.IlpuMeHeHue CycrieH3ui U SMYJIbCUI B CTPOUTEILCTBE

64.Vctopus rumnca

65.Bona Kak peareHT u Kak cpena Al XUMHUYECKOTO TpoIiecca
66.MHuoronukuit KapOoOHAT KaJbIUs: B IPUPOJIE, B MPOMBILIUIEHHOCTH. B OBITY
67.AnnoTpomnus MeTaIoB

68.11pou3BOACTBO CTEKIJIA U KEPAMUKHU

69.CranbHble penbChl KEJE3HBIX T0POT

70.@opmanpaeru Kak OCHOBA MOJIyYEHHUs BELIECTB U MaTEPUAIIOB JIJIsl MOEH
npo(hecCUOHATBHOM JesTENbHOCTH

71.CpenctBa rurvensl. MbLjio: MpoILioe, HacTosee, Oyayiiee

6.2 TEMATUKA NHIAUBUIAYAJIBHBIX IMPOEKTOB PA3JIEJIA
«BUOJOTI'US»

HacnencrBennas ungopmaius u rnepeiaya ee u3 moKoJICHUS B MOKOJICHHE.
JpamaTuueckue CTpaHUIbl B ICTOPUU PA3BUTHS TEHETHKH.

Ycnexu COBpeMEHHOM T€HETUKY B MEJIUIIMHE U 3[PaBOOXPaHECHUH.
HcTopus pa3zBuTHs 3BOTIOIMUOHHBIX uen 10 Y./ [apBuHa.

«Cucrema npupos» K.JIuHaHes u ee 3HaueHUE 71 Pa3BUTHS OMOJIOTHHU.

ook wnhE

CoBpeMEHHbBIE TPEACTABICHHUS O MEXaHU3Max U 3aKOHOMEPHOCTSAX
HBOJIFOLIUY.
7. BrausHue okpyKarollen cpeibl U €€ 3arpsi3HEHUs Ha pa3BUTHE OPTaHU3MOB.



8. Buusnue xypenus, ynorpeOaeHHs ajJKOToJii U HapKOTHKOB POJUTENSIMUA Ha
AMOpHOHATBLHOE pa3BUTHE peOCHKA.

9. CounHile KaKk UCTOYHHUK YHEPTHUU.

10. Kak 3apoxpaanace anekrpudukanus Poccun.

11. BuouHIMKATOp YMCTOH BOABIL.

12. OcHoBHbIE HaNpaBJICHHs 110 YCOBEPIICHCTBOBAHUIO IBUTATEIICH.

13. DKOJOTHYECKH YHCTOE TOTUIMBO.

14. Xumuueckuil cOCTaB TOILIUBA.

15. JlocToMHCTBa Kak/10r0 BUJIa TOTLIIMBA.

16. HenmocraTku KaXkJ10T0 BUJa TOTIMBA.

17. IlepcrieKTHBBI UCTIOIB30BAHUS KAXKI0TO BHJIa TOTUIMBA.

18. Pa3paboTka Mep 3amuThl OT BIUSHUS aBTOTPAHCIOPTa HA OKPYKAIOIIYIO
cpeny.

19. Buns 3arpsi3HeHuit atMocepsl.

20. AHTpPOIIOTEHHBIE 3arpsi3HEHUsT aTMOC(HEPHI.

21. Tlpupopnble 3arpsi3HEHHS aTMOC]EPHI.

22. Hopwmsbl coneprkaHusi BpeIHbIX BELIECTB.

23. lIlpenensHo nmonmyctumbie koHuenTpauu (ITIJIK).

24. TlpenenvHo nomyctumbie BeIOpock! (I1B).

25. BrlsBIeHNE HCTOYHUKOB 3arpsi3HEHUS BO3AYIITHOTO OacceiiHa.

26. Pa3paboTka yCTpOICTB MOBHIMIAIOMINUX SKOJIOTHIHOCTH paOOTHI TPAHCIIOPTA.
27. Karanutnueckue GUIBTPHI.

28. HeiiTpanuzatopsl 0TpaOOTaBIINX Ia30B.

29. 3HaKOMCTBO C aJbTEPHATUBHBIMH CPEJICTBAMHU MEPEIBUKCHUSI.

30. KoHTpoah WK S3KOJOTUYECKU MOHUTOPUHT aBTOTPAHCIIOPTA.

31. Dxonoruyeckuit MOHUTOPHHT.

32. CucreMa rocyaapCTBEHHOTO KOHTPOJIS 32 aBTOTPAHCIIOPTOM.

33. [IpumeHeHHE METOIMK IO KOHTPOJIIIO 32 aBTOTPAHCIIOPTOM.

34. Yd4eT TpaHCIOPTHBIX CPENICTB.

35. IIporro3upoBaHre U3MEHECHHI COCTOSIHUS IIPUPOTHON CPEIbI.



