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1. OBIIAS XAPAKTEPUCTHUKA ITPOT'PAMMBbI TIPEJIMETA
AVYI1.01.03 OCHOBBI ECTECTBEHHbBIX HAYK
1.1. O0JacTh IPMMEHEeHHUs POTrPaMMBbI

Pa6ouas mporpamma npeamera JIYI1.01.03 OcHOBBI ecTeCTBEHHBIX HAayK COCTaBJCHa B
cootBercTBUM ¢ PI'OC cpennero obmero obpasoanus Ne 413 ¢ yuerom TpeboBanuit @I'OC
CIIO no npodeccun 35.01.13 TpakTOpUCT-MAIIMHUCT CEITbCKOXO3SIMCTBEHHOTO ITPOU3BOCTBA
1.2. MecTto npeamera B cTpyKType o0pa3oBarteibHoil nporpammsl CIIO:

Pa6ouas mporpamma npemmera JIVII.01.03 OcCHOBBI €CTECTBEHHBIX HAyK OTHOCHUTCS K
o0mieoOpa3oBarelbHOMY ~ y4eOHOMY LUKIYy 00pa3oBaTelbHOH  IpPOrpaMMbl  CPEIHEro
po)eCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOT'O OOIIEr0o OOpa30BaHUs C IMOIYyYCHUEM
cpenHero obmero obpazoBanust ¢ yaerom tpedoBanuiit ®I'OC CIIO mo mpodeccun 35.01.13
TpakTOpHCT-MalIMHKUCT CEIbCKOXO03SHCTBEHHOTO MTPOU3BOJICTBA
1.3. Pe3yibTaThl OCBOCHHSA NpeAMeTa:

OcBoenne conepkanus npeamera JJYI1.01.03 OcHoBBI ecTeCTBEHHBIX HayK 00eCIIeYuBaET
JOCTI)KEHUE 00YYaIOIIMMUCS CIIEAYIOMINX PE3yIbTaTOB:

- B 4aCTH OCBOECHHUA OCHOBHOI 00pa30BaTe/JIbHOM MPOrPaMMBbI:
JIMYHOCTHBIX:

JIP 4) chopMHUpPOBAaHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOH NPAaKTHUKH, OCHOBAHHOTO HAa IHMAJOre KYJIbTYp, a TaKXKe
pa3iauuHbIX (GOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

JIP 5) chopmHupoBaHHOCTH OCHOB CAMOpPa3BUTUS U CAMOBOCIHMTAHUS B COOTBETCTBHH C
00IIeYEeTTOBEYECKUMH IIEHHOCTSIMH W HWJACaTaMU TPaXIAaHCKOrO OOIIEeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;

JIP 6) TonepaHTHOE CO3HAHME U IOBEJEHUE B IMOJHUKYJIbTYPHOM MHpE, TOTOBHOCTb H
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMHU JIFOJIbMU, TOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh
o0mmme 1enu ¥ COTPYIHUYATh ISl MX JOCTHKEHHS, CIIOCOOHOCTh IMPOTHUBOCTOSITH HICONOTHH
HKCTpEeMH3Ma, HAIMOHANN3Ma, KCEHO()OOUH, AUCKPUMUHAIIMU 10 COIUATBHBIM, PEIUTHO3HBIM,
PAcoOBBIM, HAIIMOHAIBHBIM TPU3HAKAM M IPYTHM HETATHBHBIM COIIMAIILHBIM SIBIICHUSM;

JIP 7) HaBBIKM COTPYTHUYECTBA CO CBEPCTHUKAMHU, JETHhMH MIIAJIIIETO BO3pAcTa, B3POCIBIMU B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-UCCIIEeI0BATENbCKON, IPOEKTHOM U IPYTUX
BUJIaX JESATENbHOCTH;

JIP 9) TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, Ha
OPOTSDKEHUM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMpPepbIBHOMY OOPa30BaHUIO Kak
YCIJIOBHIO YCTICIHON TPO(eCCHOHATEHON U 0OIIIECTBEHHOM JESTEIHHOCTH,

JIP 11) npunsTHE M peanu3alyio IIEHHOCTEH 310poBOro M Oe3omacHOro oOpasza >KH3HH,
NoTPeOHOCTH B (PU3UIECKOM CAMOCOBEPIICHCTBOBAHHUH, 3aHSATHIX CIIOPTUBHO-03/J0OPOBUTEIEHON
NEeSTENIbHOCThIO, HETMPHUSITHE BPEIHBIX TPUBBIYEK: KYpPEHHs, YIOTPEOJICHHUS aIKOTOIIs,
HApKOTHKOB;

JIP 12) OepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3NYECKOMY U
MICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIIOJCH, YMEHHE OKa3bIBaTh
HEPBYIO MOMOIIIb;

JIP 13) oco3nanHbIi BEIOOP Oyaymiel mpodeccuu U BO3MOKHOCTEH pean3anii COOCTBEHHBIX
KU3HEHHBIX IUJIAaHOB; OTHOILIEHHE K MNpOo(ecCHOHAIBHOW AEATENbHOCTH KaK BO3MOXHOCTU
y4acTHs B PCIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOICHAIMOHAIHHBIX
npobiewm;

JIP 14) copMUpOBaHHOCTH AKOJIOTHYECKOTO MBIIIUICHHS, TTOHUMAHUS BIUSHUS COIMAIBHO-
HKOHOMHUYECKUX IPOLECCOB HA COCTOSIHME NMPHPOJHOW U COLMAIBHON Cpeibl; MpuodpeTeHue
OTIBITA DKOJIOTO-HAIPABICHHOW IS TeTHbHOCTH;



JIP 15) OTBETCTBEHHOE OTHOILEHUE K CO3JAaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O NPHUHSTHS
I[IEHHOCTEH CEMENHOM KU3HU.

MertanpeameTHbIX: (pery/isiTHBHbIE, IO3HABATE/IbHbIe, KOMMYHUKATHBHbIC)

MP1) yMmeHHe caMOCTOSTENbHO OIPENENATh LENU JAEATEJBHOCTH M COCTaBJIATh IUIAHBI
JEATEIbHOCTH; CaMOCTOSATEIIBHO  OCYLIECTBIIATH, KOHTPOJIUPOBAaTb M  KOPPEKTUPOBATH
JESATEIIBHOCTD; MCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI Ui JOCTUKCHMS ITIOCTABJICHHBIX LENen
U peasin3aliuy IJIaHOB JIEATEIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

MP 3) BrnageHue HaBBIKAMHU IT03HABATEIBHOW, Y4EOHO-HMCCIEAOBATEIBCKON W IMPOCKTHOM
NEeSITeIbHOCTH, HAaBBIKAMU  pa3pemieHus mpo0yieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PEIICHUs NMPAKTUYECKUX 3a/1ad, IPUMEHEHHUIO PA3JINYHBIX
METO/IOB II03HAHUS;

MP 4) roTOBHOCTHP M CHOCOOHOCTh K CaMOCTOSITEIIPHOW HWH(OPMAIMOHHO-TIO3HABATEIHLHOMN
NeSITeIbHOCTH, BIIAJICHUE HABBIKAMH TIOJYYEHHUS HeoOXonuMmMoW uHGOpMaluUu U3 CcIoBapen
pasHbIX TUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3JIMUHBIX UCTOYHUKAX MHPOPMAILIUN, KPUTUIECKU
OLICHUBATh U MHTEPIPETUPOBATH HH(POPMAITHIO, ITOTydaeMyI0 U3 Pa3INYHBIX HCTOUHHKOB;

MP5) ymeHue ucnob30BaTh CpeCTBa HHGOPMAILIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
(manee - WMKT) B pemieHMM KOTHUTUBHBIX, KOMMYHMKAaTHUBHBIX U OPTraHU3ALMOHHBIX 33]a4 C
co0uIr0IeHEM TpeGoBaHUI 9PrOHOMUKH, TEXHUKHU 0e301acHOCTH, TUTHEHBL,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOW OE€30MIaCHOCTH;

MP 8) BnajneHue A3bIKOBBIMU CPEICTBAMU - YMEHHUE SICHO, JIOTHYHO M TOYHO M3JaraTb CBOIO
TOYKY 3PEHMS, UCII0JIb30BaTh a/ICKBATHBIE SI3BIKOBBIC CPEJICTBA;

MP 9) BrnaseHue HaBbIKAMHM I103HABaTEIbHOM peQUIeKCHH KaK OCO3HAHHs COBEpIIAEMBbIX
JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUW, IPAHUL] CBOEIO 3HAHUS U
HE3HAaHUs, HOBBIX [TI03HABATEJIBHBIX 33144 U CPEJICTB UX JOCTHUKEHUS.

OO0yuaromuiicss HayunTcs (peryJIAiTHBHbIE YHHBePCAJIbHbIe YUeOHbIe 1eliCTBHUS):

YV P1) camocTosTeIbHO ONpeAensaTh e, 3a7aBaTh MapaMeTpbl U KPUTEPUHU, 10 KOTOPBIM
MO>KHO OIIPENEIINTD, YTO LEIb JOCTUTHYTA,

YVl P2) oueHuBate BO3MOXHBIE TIOCIEACTBUSA JOCTH)KEHHS IIOCTaBICHHOM LIEIU B
JESITEIbHOCTH, COOCTBEHHOW JKM3HM M KU3HU OKPYXAIOUIMX JIIOJIeH, OCHOBBIBAsICh Ha
CO00pakeHUSIX ITUKU U MOPAJIH;

VYV P3) ctaButh u opMyaupoBaTh COOCTBEHHBIE 337]a4i B 00pa30BaTEIIbHON IE€ITEIEHOCTH
Y )KU3HEHHBIX CUTYaLHAX;

YV P4) oueHuBarh pecypchl, B TOM YHUCIIE€ BpeMsl U JIpyrue HeMaTepHUajbHBIE PECypChl,
HE00XO0IUMBIE /7S TOCTHXKEHUS TIOCTABICHHOM 11eNH;

YV P5) BeiOupaTh myTh TOCTHXKCHHS IIEJIH, MJIAHUPOBATh PEIIEHHWE MOCTABICHHBIX 3ajad,
ONTUMU3UPYS MaT€pUAJIbHBIE U HEMATEPUAIIbHBIE 3aTPaThI;

YV ]I P6) oprann3oBbiBaTh 3()PEKTUBHBIA MOUCK PECYPCOB, HEOOXOIUMBIX JJISl JTOCTHKEHUS
IIOCTaBJICHHOM LIEJIN;

YV P7) conmocTaBisiTh MOMyYEHHBINH pe3yibTaT IEATEILHOCTH C TOCTAaBJICHHOW 3apaHee
LETIBIO.

OOyuaromuiicss HayuYuTcsl (IIO3HABAaTe/IbHbIC YHHMBEPCAJIbHbIC YUeOHbIe 1eHCTBHS):

YV]| IIl) uckate M HaxoAUTh OOOOILIEHHbIE CIOCOOBI pelIeHHs 3a7ad, B TOM YHCIE,
OCYIIECTBIISITh Pa3BEPHYTHI MH(GOPMALMOHHBIA MMOWCK W CTaBUTh HAa €ro OCHOBE HOBBIE
(yueOHble ¥ TO3HABATENbHBIC) 33/1a4H;

YV T12) xpuTHUECKH OLEHUBATh U HMHTEPIPETUPOBATh MH(POPMAIMIO C Pa3HBIX MO3UIHI,
pacro3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B MHPOPMALIMOHHBIX HCTOUHUKAX;

YV I13) ucnonb3oBaTh pa3IuvHbe MOAEIBHO-CXEMAaTHUECKHUE CPECTBA JUIsl IPEACTABICHUS
CYLIECTBEHHBIX CBA3€M M OTHOIIEHWH, a TaKKe IPOTUBOPEUMM, BBIBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

YV II5) BBIXOAWTH 3a paMKH Y4eOHOTO MpeAMeTa M OCYILECTBIIATH IleJIeHANPaBICHHBIN



MOUCK BO3MOYKHOCTEH ISl IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB ACHUCTBUS;

YV 116) BeicTpauBaTh HMHIUBUAYAJIbHYIO OOpa30BaTEIIbHYIO TPACKTOPHUIO, YUHUTHIBAS
OTPaHUYEHUS CO CTOPOHBI APYTHX YYACTHHUKOB U PECYPCHBIE OTPAaHUYCHUS;

YV 117) MeHATH U yACP>KUBATh pa3HbIC MO3UIIMU B TTO3HABATEILHOMN ACATEIHHOCTH.
OOyuarwmuiicss HayYuTcs: (KOMMYHUKATHBHbIE YHHBePcaJbHbIe YueOHbIe 1eiCTBHSA):

YV K1) ocymiecTBiaTh AeTOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO
B3pPOCIIBIMH (KaK BHYTpU 00pa30BaTEIIbHON OpraHM3allMH, TaK M 3a €€ MpeJeiaMu), TOJ0NPaTh
NapTHEPOB JUISL JIeJIOBOM KOMMYHHUKAIIMM HCXOJs U3 COOOpaKEHUH pe3ylbTaTUBHOCTH
B3aWMO/JICHCTBUSI, A HE JINYHBIX CUMIIATUI;

YV ]I K2) npu ocymiecTBIeHUH TPYIIIOBON pabOThl OBITh KaK PYKOBOJMTENIEM, TaK U YICHOM
KOMaH/Ibl B Pa3HBIX POJISiX (TeHepaTop UACH, KPUTHK, UCIIOJHUTENb, BHICTYMAIOIINM, SKCIEPT U
T.1.);

YV]I K3) xoopIuHUpOBaTh M BBIIOJIHATH PabOTy B YCIOBUSAX PEATbHOrO, BHPTYAIBHOTO WU
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

YV K4) pa3BepHyTO, JIOTHYHO U TOYHO H3JIaratb CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MMUCbMEHHBIX) S3BIKOBBIX CPEJICTB;
IMpeameTrHbIx:

1) chopMupoBaHHOCTH NMPEACTABICHUI O MECTE XUMUHU B COBPEMEHHON HAYyYHOH
KapTUHE MHpA; MMOHUMAHHE POJIM XUMHH B (DOPMUPOBAHMU Kpyro3opa U (HyHKIHOHATLHOM
rPaMOTHOCTH YeJIOBEKa JIJIsl PEeLICHHS MPAKTUYECKUX 3a/1a4;

2) BJIaJIecHHE OCHOBOMOJATAIOIUMU XUMUYECKUMU TTOHSATUSIMH, TEOPUSIMHU, 3aKOHAMH
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE MMOJIH30BAHUE XUMUUYECKOW TEPMUHOIOTHEN U
CHMBOJIUKOM;

3) BiasieHne OCHOBHBIMU METOJIaMU HAYYHOT'O MMO3HAHUS, UCTIOIb3yeMbIMH B XUMUU:
Ha0JII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHNE 00padaThIBaTh,

OOBSACHATH PE3yIbTATHI MPOBEACHHBIX OMBITOB U JIENIaTh BBIBOJIbI; TOTOBHOCTh U
CMOCOOHOCTH MTPUMEHSTH METO/IbI TTO3HAHUS MPU PEIICHUH MPAKTUUECKUX 3a/1a4;

4) chopMHUPOBAHHOCTh YMEHUS AaBaTh KOJTUYECTBEHHBIE OIIEHKU U MIPOU3BOAUTD
pacyeTsl 10 XUMUYECKUM (HOopMyJiaM U ypPaBHEHUSIM;

5) BnageHue npaBUIaMi TEXHUKH O€30MaCHOCTU MPH UCTIOIb30BAHUN XUMUYECKUX
BEIIIECTB;

6) chopMHpOBAaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIICHHIO K XUMUYECKOW HH(pOpPMAIIHIH,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

OcBoenue conepxxanus npeamera JJVI1.01.03 OcHOBBI ecTECTBEHHBIX HayK 00€CIeurBaeT
JOCTHXKEHNE 00yJaroUMHUCS CIENYIOIIMX PEe3yIbTaTOB pealn3alluy POrpaMMbl BOCITUTAHUS:

JIP 3) Cobmogaromuii HOPMBI PABOIMOPSIKA, CICAYIONIMHA HaeaTaM TIPakIaHCKOTO
obmrectBa, obecrnedyeHus 0€30MacHOCTH, MpaB W cBoOOA rpaxaadH Poccuu. JIOsIbHBIN K
YCTaHOBKAM M TPOSIBICHUSAM TpEACTaBUTeNel CyOKYyIbTYp, OTIMYAIONMNA WX OT TPYyHH C
JNEeCTPYKTUBHBIM W JICBHAHTHBIM  TIOBEJACHHEM. JIEeMOHCTpUPYIOIIMN  HENmpHUsTHE U
MpEeAYNPEXAAIONINI COLIMATIBHO OMACHOE MOBEEHUE OKPYKAIOIIHX.

JIP 9) Cobmromaroniuii ¥ mpornarasaupyoIuid IpaBuiIa 310pOBOro U 06e3o0macHoro oopasa
KU3HHU, CIIOPTa; MpeaynpexAaromuid 100 MPeoJoNIeBAIOIUN 3aBUCUMOCTA OT AJIKOTOIIs,
Tabaka, TICUXOAKTHUBHBIX BEIIECTB, a3apTHHIX WUTP U T.J. COXpaHSIOMUN TCHUXOJIOTHYECKYIO
YCTOMUYMBOCTh B CHTYaTUBHO CJIOKHBIX MJIM CTPEMUTEIBHO MEHSIOIIUXCS CUTYALIUSIX.

JIP 10) 3aborsamuiics o0 3amuTe OKPYXKAIOIMIEH Ccpeapl, COOCTBEHHONM U UyXOU
0€3011aCHOCTH, B TOM 4uCIIe IIU(PPOBOH.



2. CTPYKTYPA U COAEP)KAHUE NTPEJIMETA
AYI1.01.03 OCHOBbBI ECTECTBEHHBIX HAYK
2.1. O0beM npeamera, BUABI Y4eOHOH padoThI

Buj yueOHOIi padoThI KonngectBo yacos
YueOHast HArpy3Ka 209

B TOM YHCIIE:

TEOPETHIECCKOEC 00YUCHHUE 85
MPaKTUYECKHE 3aHATUS 46
J1a00paTOPHBIE 3aHATHS 8
camocrosTenbHas padora 70

IIpomescymounan ammecmayus npoeooumcs 6 gopme ouppepenyuposanno2o 3avema




2.2. Temamuueckuit nnan u cooeprycanue npeomema /[YII.01.03 Ocrnoevl ecmecmeennvix HayK

Haumenoesanue pazoenoe u | Codepircanue yueonozo mamepuana u popmsl Op2anu3ayuu 0esamenabHocmu Oovem yvia Koo JIP
mem odyuarowuxca uacog peanuzayuu
npozpammol
eocnumanus
1 2 3 4 5
1 kype 79
Pa3nen 1. Buonorus 36
Tema.l.1 Cooepircanue yueonozo mamepuana Yposens
Buosorus kak Hayka 0cgoeHus
1.1.1.Ilpeamer, 3agaun, METOIbI M 3HAYCHUE OUOJIOTHH 2 1 JIP7, MP4, | JIP10
YV P7
1.1.2. MHOro0oOpasue >xuBoro Mupa. [Ipiu3HaKu KUBBIX OPTraHU3MOB. Y POBHH 2 JIP9, YV NI
OpraHu3aluy )KU3HU K4
Tema 1.2 Cooepircanue yuedonozo mamepuana Yposenw
[uTosorust — HAyKa 0 0ceoeHUsA
KJIETKe 1.2.1. Ilpeamer, 3amaun, METObI U 3HAYEHHE LIUTOJIOTUU 2 1 JIP7, MP4,
YV P7
1.2.2. Kpatkas UCTOpHS U3yUCHHS KICTKH. 2 MPS§
1.2.3. TlonoxeHus KIETOYHON TEOpUH 2 MP8, YV
P2
CamocrosTenbHas paboTa 00yJaOIIHXCSI 3 2 MPI1, VY
Pabora Hax pedeparom P3
Tema: KnetouHast Teopusi CTpOEHUSI OpraHU3MOB. VIcTOpus U COBpeMeHHOE
COCTOSIHUE.
Tema 1.3. Cooepircanue yueonozo mamepuana Yposenw
XuMuyeckunii cocras oceoenus
KJIeTKH 1.3.1 XumMungeckne 3J1eMeHTHI KIETKH (MaKpO3JIeMEHTHI, MUKPO3JIEMEHTHI, 2 1 JIP11, MP9
YIBTPOMHKPOIICMEHTHI)
1.3.2 Heoprannveckue BEIIECTBa, BXOASIINE B COCTaB KieTkH (MuHepaibHbIe 2 VYV K4
COJITH, BOJIA)
1.3.3 Opranuueckue BellecTBa, BXoAsmue B coctaB kieTku (benkwy, 2 MP4

YIJIE€BOJbI, JIMIMTUbI, HYKJICUMHOBLIC KI/ICJ'IOTI:I)

Tema 1.4.

Cooepircanue yueonozo mamepuana

Yposens




Crpoenue n GyHKIMn 0cgoeHusn
KJIETKH 1.4.1 Knetku. Bupapl kiaeTok 2 JIP7, MP4,
YYI K4
1.4.2 Opranouabl KI€TKH 2 JIP14, MP9
Jlabopamopnas paboma 1
Y CTpORCTBO MUKPOCKOIIA U MUKPOCKOIIMYECKAS TEXHUKA. 3 YV P7
Ilpakmuueckoe 3anamue 1
CpaBHEHHE CTPOCHHS KICTOK PACTCHUH U KUBOTHBIX IO TOTOBBIM 3 YV P6
MHKpOIpenapaTaM.
CamocrosrenbHas paboTa 00yJarOMIUXCs 3 MPIL, VY]
Pabora Hax pedeparom P3
Tewmsr: 1. Ctpoerne u GyHKIHN puOOCOM M UX POJIHh B OMOCHHTE3¢ OeiKa.
3. CtpykTypHOE U (YHKIIMOHATIBHOE PA3JINUKNE PACTUTEIBHOM U )KUBOTHOM
KJIETOK.
4. MUTOXOHIIpUH KaK IHEPreTHUECKUE CTaHIMK KIeToK. CTanuu
9HEPreTUIECcKOro 0OMeHa B pa3IMuHbIX YaCTIX MUTOXOHIPHH.
5. Slmpo Kak NEHTp yNpaBlIeHUs )KU3HECIATEIILHOCTBIO KIETKH, COXPAHEHHUS 1
repe/iauu HaclleICTBEHHBIX MPH3HAKOB B IMOKOJICHHSX.
Tema 1.5. Cooepircanue yueonozo mamepuana Yposens
Metaboau3zm oceoenusn
1.5.1 Ilmactuueckuii oOMeH 2 JIP4, MPS,
YV P6
1.5.2 DHeprerudeckuit oOMeH 2
1.5.3 ®oTtocunTe3. XeMOCHHTE3 2 YYI K4
Tema 1.6. Cooepircanue yueonozo mamepuana Ypogenw
Pa3zmHoKeHHE OPraHu3MOB 0cgoeHuUs
1.6.1 XKu3HeHHBIN UK KIETKH. MUTOTHYECKUM IIUKIT 2 JIP7, MP9
YV P6
1.6.2 Murto3. [{utokunes 2
1.6.3 Tunsl pa3MHOKEHUS! JKUBBIX OPIraHU3MOB 2 JIP14,
MP4, YV ]I
K4
1.6.4 Becronoe ¥ MoJI0BOE pa3MHOKEHUE 2 JIP7, MP4,
YV P7
1.6.5 Meiio3 2 JIP11,

VYV K4




1.6.6 OOpa3oBaHKE MOJOBBIX KIIETOK U OIUIOJIOTBOPECHUE 2 JIP7, MP8, | JIP 9
YYIAP6
IlIpakmuueckoe 3anamue 2
CpaBHeHHe MPOILIECCOB MUTO3a U MeH03a 3 YYOAII1
Jlabopamopnaa padoma 2
HaOnroseHne  MOJOBBIX — KJIETOK  MMOJT MHKPOCKOTIOM Ha  TOTOBBIX 3 MP1, YV /[
MHKpOITpenaparax, uX Ol1ucaHue P3
CamocrosTenbHast paboTa 00ydJaromuxcs 3 MPIL, VY]
Pabota Hax pedepaTom P3
Tembr: 1. Becrnosioe pa3sMHOXKEHHE, €r0 MHOrOOOpasue W MpPaKTHYECKOEe
UCIIONIb30BaHHE.
2. ITonoBoe pa3MHOXEHHE U €ro OHOJIOTHYECKOE 3HAUCHHE.
3. UepenoBaHue MOJIOBOTO U OECIIONOr0 Pa3sMHOXKCHHUS B J)KU3HEHHBIX IMKIIAX
XBOIECH,  MAallOPOTHUKOB,  NpOCTeHmnX.  buomormueckoe  3HaueHHe
YepeJ0BaHHS TIOKOJICHHUH.
Tema 1.7. Cooepircanue yuedonozo mamepuana Yposenw
OHnrorenes oceoenus
2.2.1 VlanuBuayatpHOE Pa3BUTHE OPTaHU3MOB (OHTOTCHE3) 2 YV K4 JIP 9
2.2.2 OpraHmu3M Kak eJIHOE [eI0e 2 JIP4, MPS,
YYAP6
CamocrosrenbHas paboTa 00yJarOIUXCs 3 MPIL, VY
Pabora Hax pedeparom P3
Temsr:
1. TlapreHorene3 W THHOTEHE3 Y IIO3BOHOYHBIX JKMBOTHBIX H HX
OMOJIOrYecKoe 3HaYCHHE.
2. DMOpPHOJIOTHYECKHE JI0Ka3aTeNIbCTBA IBOJIIOIIMOHHOTO POJICTBA )KUBOTHBIX.
3. buonoruueckoe 3HaueHre Meramopdo3a B MOCTIMOPHOHAIBLHOM Pa3BUTHU
KHMBOTHBIX.
4. BiusiHue OKpY>Karollei Cpe/ibl U ee 3arps3HeHHs] Ha pa3BUTHE OPraHU3MOB.
5. BnusiHue KypeHwus1, yrnoTpeOIeHuUs allkoToIs 1 HapKOTUKOB POJUTENSIMH Ha
AMOpHOHAFHOE pa3BUTHE peOeHKA.
Tema 1.8. Cooepircanue yuedonozo mamepuana Yposens
I'enernka - Hayka o 0ce0enUsA
HACJIeCTBEHHOCTH H 1.8.1 Hcropust pa3BUTHS T€HETHKH KaK HAyKH 2 JIP14,
H3MEHIMBOCTH 1.8.2 OcHOBHBIE OHATHUS U TEPMHUHbBI TCHETHKI 2 MP4, VYT
OPraHu3MoB K4
1.8.3 3akonsl I' .Mennens 2 JIP4, MP8, | JIP 9




YY1 P6

1.8.4 3aKOHOMEPHOCTH U3MCHUYUBOCTH 2 JIP7, MP4
YV K3

IlIpakmuueckoe 3anamue 3

Pemenue 3ama4y Ha MOHOTHOPUIHOE CKPCIIUBAHKE 3 YYOAII1

IlIpakmuueckoe 3anamue 4

Pemenne 3amaq Ha TUTHOPUIHOE CKPEIIMBAHIE 3 VYVIII1

IlIpakmuueckoe 3anamue 5

Pemenne 3amad Ha aHATM3KPYIOIIEE CKPEITMBAHNE 3 VYV 111

IlIpakmuueckoe 3anamue 6

Pemienue 3a7a4 Ha cLIETNIEHHOE HACJe10BaHUE 3 YYOII1

IlIpakmuueckoe 3anamue 7

Pewenne 3an1a4y Ha HENMOJIHOE TOMUHUPOBAHHE 3 YyaII1

IIpakmuueckoe 3anamue 8

Pemenue 3ama4 1mo reHeTHKE II0JIA. 3 Yy aII1

Jlabopamopnasa paboma 3

CocraBjieHUE POIOCIOBHON 3 YV Pl

CamocrosTtenbHast padoTa 00y4Jaromuxcs 3 MP1, ¥V ]

Pabora Hax pedeparom P3

Tewmsr: 1. 3akoHOMEpHOCTH ()EHETHUECKON M TeHETHUECKONH N3MEHIHBOCTH.

2. HacnenctBeHHast mHGOpMAITUS U Tiepeiada e¢ 13 MOKOJICHHUS B TIOKOJICHHE.

3. JlpamaTH4eCcKue CTPAHUIIBI B HCTOPUH PA3BUTHS TCHETHKH.

4. Ycrnexu COBPEMEHHOM T'€HETHKH B MEIMIIMHE U 3PABOOXPAHCHHUH.

Tema 1.10. Cooepircanue yueonozo mamepuana Yposenw
Pa3BUTHS YBOJTIOIIMOHHBIX 0C80eHU
uaen 1.10.1 UcTopus pa3BUTHS SBOMIONUOHHBIX HICH 2 JIP15,

1.10.2 Pa6otsl K. JIuHHEes 0 pa3BUTHH dBOJIOIMOHHBIX HCH B OHOJIOrHA 2 gg)& YV

1.10.3 Pabotsr K. b. Jlamapka 0 pa3BUTHH 3BONIOIMOHHBIX HIIEH B OMOIOTHN 2 JIP7, MPS,

1.10.4 DBomonuonHoe yuenne U. Jlapsuna 2 YYI P6

CamocrostensHas pabota obydaromuxcs 6 3 MPIL, VY]

Pabota Hax pedepaTom P3

Tewma: 1.[IpeanochlIKn BOSHUKHOBEHUS 3BOJIIOLIMOHHON Teopun Y. lapBuHa.

Tema 1.11. Cooepircanue yueonozo mamepuana Yposenw




Muxpo3BoJonust 0ceoenun
1.11.1 Bua. Kpurepuu Buzna 2 MPS§
YYIP6
1.11.2 MexaHHU3MBI 3BOJIIOIIUHA 2
1.11.3 EctrecTBeHHBIH 0TOOD 2 JIP14
1.11.4 TIpucnoco6aeHust OpraHU3MOB K YCIOBHSIM OKPY>KarOILEeH Cpeibl 2 JIP11, JIP 10
YYIAP3
1.11.5 BunoobpazoBanue 2 JIP7, MP8
Jlabopamopnasn paboma 4
Omnmcanne ocobe Buaa mo MophoIOTHIECKOMY KPUTEPHIO 3 MPIL, VY]
P3
Jabopamopnasa paboma 5
[IpucmocoOIeHHOCT, OpPraHU3MOB K cpele Kak pe3yibTaT JCeHCTBHS 3 YYOII1
€CTECTBEHHOTO 0TOOpa
Tema 1.12. Cooepircanue yuedonozo mamepuana Yposenw
Maxkpo3Bo.tionust oceoenus
1.12.1 [Toka3aTelbCTBa 3BOIIOIUH 2 JIP15
1.12.2 OcHOBHbBIE HaNpaBJIEHUS 3BOJOLHUOHHOIO IpoLecca 2 YYIAP3 JIP 10
CamocrosrenbHas paboTa 00yJaroMUXCs 3 MPIL, VY
Pabora Hax pedeparom P3
Tema: 1.CoBpemMeHHbIC NPENCTABICHUS O MEXaHM3Max M 3aKOHOMEPHOCTSIX
9BOJIIOLIUH
Tema 1.13. Cooepircanue yueonozo mamepuana Yposens
Bo3HuKHOBEHME KM3HU HA oceoenus
3emae 1.13.1 Pa3BuTHe mpeacTaBIeHU BOSHUKHOBCHHS KI3HH 2 JIP11, MPS8
1.13.2 CoBpeMeHHBbI€ B3IJIs1bl HA BOSHUKHOBEHHE KU3HU 2 JIP7
Ilpakmuueckoe 3anamue 9
AHanu3 ¥ OIIeHKA Pa3JIMYHBIX THIOTE3 MPOUCXOXKICHUS KU3HH 3 MPIL, VY]
P3
CamocrosTenbHas paboTa 00yYarOIIHXCsI 3 MPI1, VY
Pab6ota Hazg pedepaTom P3
Tewmsr:
1. CoBpeMeHHbIE NPE/ICTABICHUS O 3aPOXKICHUH )KU3HH.
2. Pa3nuHble THIIOTE3bI IPOUCXOKACHHS.
Tema 1.14. Coodepocanue yuedbnozo mamepuana Ypoeeno




Pa3BuTHe ku3HU Ha 3eMuie 0cgoeHusn
1.14.1 Pa3BuTHE XU3HHU B KPUIITO30€ 2 MPS, VY ]I
P6
1.14.2 Pa3BuTHE )XU3HU B 1aj€030¢€ 2 MPS, YV /]
P6
1.14.3 Pa3ButHe XHU3HHU B ME3030€ 2 MPS, YV ]
P6
1.14.4 PasBuTHE )XU3HU B KaHHO30€ 2 JIP11, MP8
CamocrosrenbHas paboTa 00yJaroMUXCs 3 MPIL, VY
Pa6ora Hag pedeparom P3
Temsl:
1. Apamop}o3bI B 3BOJIIOLNH TO3BOHOYHBIX M OECIIO3BOHOYHBIX )KUBOTHBIX.
2. IIpuHIHUIBI ¥ 3aKOHOMEPHOCTH Pa3BUTHS KHU3HU Ha 3eMIIe.
3. PanHue 3Tansl pa3BUTHS KHU3HU Ha 3eMIle.
4. ITpuuuHBI ¥ BO3MOXKHAsI UCTOPUSI BBIXO/a Ha CYIy PACTEHHH U KUBOTHBIX.
5. PacuBer pentwnmii B Me3030€ M BO3MOXXHBIC MPUYHHBI HCUC3HOBECHUS
JITHO3aBPOB.
6.CoBpeMeHHbIE ITPECTABICHHS O MTPOUCXOKICHUH IITHII U 3BEpEH.
7.BrmusiHMe [BWKCHHS MATEpPHKOB W OJICACHEHWH Ha (QOpPMHPOBaHUE
COBPEMECHHOW PACTUTEIHHOCTH U JKHBOTHOTO MHpa.
Tema 1.15. Cooepircanue yueonozo mamepuana Yposens
o0ceoeHUs
Bo3HukHOBeHUE H 5.6.1 MecTo JenoBeka B CHCTEME )KHUBOTO MUpPa — MOP(HOIIOTHUECKUE U 2 JIP7, MP8,
pa3BUTHE YeJI0BeKa — (husmonorNuecKne JTaHHbIE YV P6
aHTpONoOreHe3 5.6.2 Mecto 4enoBeka B CHCTEME JKHBOTO MHpa — JAaHHBIE MOJICKYJISPHOU 2 JIP7, YY I
O1O0JI0rMH 1 OUOJIOTUH Pa3BUTHS P6
5.6.3 OCHOBHBIE 3TaITbl YBOJIFOIIUN YEJIOBEKa 2 JIP7, YY1
P6
5.6.4 ®akTOpPHI IBOJIIOIIUH YEIIOBEKA 2 JIP7, VY]
P6
5.6.5 PacsI yenmoBeka 2 JIP7, YV ]
P6
Jlabopamopnas paboma 6
AHanu3 ¥ OLIEHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOXK/ICHHUS YeI0BEKa 3 MP1, YV ][
P3
CamocTtosTenpHast paboTa 00ydaromuxcs 3 MP1, YV ][
Pabota Hajg pedeparom P3




Tewmbr:
1.3BoTrOIHS MPIMATOB U 3TAIBI YBOIIOINHN YEIOBEKA.

2.CoBpeMEHHBII ATall pa3BUTHS YEIIOBEUECTBA. eIOBEUECKHE

OmnacHOCTB pacu3Ma.

pacsl.

Tema 1.16. Cooepicanue yuedbnozo mamepuana Yposenw
IKOJIOTHSA - HAYKa 0 o0ceoeHUsA
B3aMMOOTHOIIIEHHUSX 1.16.1 Yto m3y4aeT 3KOIOTHSA 2 JIP11, MP4
OpPraHu3MoB, BU0B U VYV K3
CO001IECTB ¢ OKpYsKaromei | 1.16.2 Vcropus pa3BUTHs KOJOTHH KaK HAyKH 2 JIP4, VY
cpenoii. Buoruueckue P6
B3aMMOOTHOLIECHUSI 1.16.1 TwIBI 3KOJIOTHYECKUX B3aUMOIEHCTBHIA 2 MPS, YV ]
OpraHu3MoB. P6
1.16.2 KoHKypeHTHbIC OTHOILICHHUS 2 MP9
1.16.3 XumunuecTBo 2 MP4
1.16.4 Tlapazutusm 2 JIP14
IIpakmuueckoe 3anamue 10
Omnpenenenre GpopM B3aMMOOTHOIIECHHUH KUBBIX OPraHU3MOB 3 YV II1
Tema 1.17. Cooepircanue yueonozo mamepuana Yposenw
Opranuszamms u 0C8OCHUA
(pyHK1IMOHUpOBaHUE 1.17.1 CooObriecTBo, 3KOCHCTEMA, OHOTreoIeH03,01no0chepa 2 MPS, VY1
coodmecTs P6
1.17.2 Crpyxrypa cooOluecTBa 2 MP8, YV ]I
P6
1.17.3 TloTox 3HEpruM U BeIIecTBa B IKOCHCTEMAaX 2 MPS, VY1
P6
1.17.4 Ilenu nutaHus 2 JIP14, MP8
1.17.5 KpyroBopoT BeIIecTB B 3KOCHUCTEME 2 JIP15,
YV P3
1.17.6 TIpomyKTHBHOCTH cOoOOmImIeCTBA 2 JIP14,
YV P6
1.17.7 Dxonormveckas CyKIECCHS 2 MP8
1.17.8 CykiecCHOHHbBIC M3MEHEHHs. 3HAYCHUE CYKIIECCUU 2 JIP7
1.17.9 Buocdepa u ee rBomrONUs 2 JIP11
Ilpakmuueckoe 3anamue 11
CocraBJieHHE NMUILIEBBIX IeNen 3 JIP14




Tema 1.18. Cooepircanue yueonozo mamepuana Yposens
AHTpONOreHHOE 0ceoenus
Bo3/ieiicrBue Ha Ouocdepy | 1.18.1 CoBpeMEHHOECOCTOSIHUCTIPUPOIHOMN CPEIbl 2 1 MP8, YV | JIP 10
P6
1.18.2 Atmocdepa — BHemHsI 00omouka Onochepsl.3arps3HeHne 2 MPS, VY1
aTMocQepsI P6
1.18.3 IlouBa — OnOKOCHAsI cUCTEMA. 3arps3HEHNE TIOYBEI 2 MPS, VY1
P6
1.18.4 Boma — ocHOBa >XKM3HEHHBIX MIPOIIECCOB B OMOchepe.3arps3HeHne 2 JIP11, MP§
MIPUPOTHBIX BOX
1.18.5 PagnoakTtuBHOCTH B OMOcdepe. 2 JIP14,
YYIAP6
1.18.6 Dxomormueckue mpoodiemMsl dnochepst 2 MPS§
1.18.7 OcHOBHI pallMOHATIBHOTO YIPaBICHUATIPUPOIHEIMHPECYPCAMHIH UX 2 JIP14
HCTIOJIb30BAHMS
IIpakmuueckoe 3anamue 12
Pewenne skonoruueckux 3agad Ha yCTOMUMBOCTD U Pa3BUTHE 3 1 JIP14
CamocrosrenbHas paboTa 00yJarOUXCs 3 2 MPIL, VY
Pa6ora Hag pedeparom P3
Temsr:
1. AHTpOTIOTeHHOE BO3/ICHCTBIE Ha THUIpochepy u dnochepy
2. YenoBeK 1 €ro CTpeMJICHHE TIOKOPUTH MPUPOLTY.
3. BimsiHne cocTosHUSA OKpYKalOIIel cpeabl Ha 3[0pOBbE YEJI0BEKa.
4. DKOJOTHYEeCKOe BOCIIUTAaHNE HACEeJICHMUSL.
KonrpoabsHas pagora 1 mo 3 1 YV 111
Pa3neay 1. Buosorus
Paznen.2. 'eorpadus 43
Tema 2.1 Cooepircanue yueonozo mamepuana Ypogenw
I'eorpadus kak Hayka oceoenusn
2.1.1 TIpenamer, 3agauun, MeTOBI Teorpadun 2 1 JIP4, MP4,
YV K4
2.1.2 B3aumopeiicteue reorpaduu ¢ APYruMHU HayKaMH 2 JIP4, MP4,
YV P7
2.1.3 3nauenue reorpaduu 2 JIP9, YY1
K4
Tema 2.2 Cooepiicanue yueonozo mamepuana Yposenw
CoBpemMenHasi 0C80CHUA




NMOJINTHYECKAsT KapTa 2.2.1 Teorpaduueckas KapTa — ICTOUYHHK MH(OpPMALIUH, CTATUCTHYECKUE 2 JIP4, MP8,
MHpa MaTepHaJIBI YYIAP6
2.2. Tlonutrveckas KapTa MUpa, NU3MEHEHHS B HOBEHIINI TepHO. 2 MPS, VY1
P6
2.2.3 KonmyecTBo U TPYIMITUPOBKA CTPAH Ha MMOJUTHICCKON KapTe MUpa 2 MPS, VY1
P6
Tema 2.3 Cooepicanue yuedbnozo mamepuana Ypoesens
Tunosorus crpan 0ceoenusn
2.3.1 Tunonorus cTpan 2 JIP9, MPS§
2.3.2 CoumanpHble TOKa3aTeNN COCTOSHIA cTpaH Mupa o BBIT u TYP 2 MPS, VY1
P6
Ilpakmuueckoe 3anamue 13
Tunosnorus cTpan 3 MP1, YV ]
P7
Tema 2.4 Cooepircanue yuedonozo mamepuana Yposenw
I'ocynapcrBennoe oceoenus
YCTPOICTBO CTPaH MHPAa 2.4.1 TocymapCTBEHHBIH CTPOH CTpaH MUpPa 2 JIP5, YV I
P3
2.4.2 ®opMBI TOCYIapCTBEHHOTO TIPABICHUS 2 JIP4, VY I
P6
2.4.3 ®opMBI aIMUHACTPATUBHO-TEPPUTOPHATIHFHOTO YCTPOHUCTBA 2 MPS§
Ilpakmuueckoe 3anamue 14
l'ocynapcTBeHHOE yCTpOWCTBO CTpaH MHUpa 3 MP1, VYV ]
P7
Tema 2.5 Cooepircanue yuedonozo mamepuana Yposens
O0ecne4eHHOCTH 0cgoeHUs
NPHUPOIHBIMHU pecypcamMu 2.5.1. [IpupoanbIie pecypchl 3eMIIH, X BUIIBL. 2 JIP4, MP4 | JIP 10
2.5.2. PecypcooOecrie4eHHOCTb. 2 JIP4, YY1
P6
2.5.3. [IpupoagHO-peCcypCHBI MOTSHIMAT Pa3HBIX TEPPUTOPHIA. 2 MP8, YV [
P6
2.5.4. TeppuTopHaJIbHBIE COYETaHUS MIPUPOIHBIX PECYPCOB. 2 MP9
2.5.5. 'eorpadus npupoaHBIX pecypcoB 3eMiTu. 2 MP4
2.5.6. OCHOBHBIE THITBI IPUPOJIOIOJIL30BAHUSL. 2 JIP9
2.5.7. DKOJIOTHYECKHE PECYPChl TEPPUTOPHH. 2 YYIK3

Ilpakmuueckoe 3anamue 15




Orenka 00ecreueHHOCTH Pa3HBIX CTPaH MHPa OCHOBHBIMH BUIAMH 3 MPI1, VY]
MIPUPOJHBIX PECYPCOB P7
CamocrosrenbHas paboTa 00yJaroMIXCs 3 MPIL, VY]
PaGora Hax pedeparom P3
Temsr:
- HeTpaguimoHHbIE HICTOYHUKN SHEPTUH U HX HCIIOJIB30BAHHE YEIOBEKOM
- Pecypchl )KHBOTHOTO MHpa U HX 3HAYCHHUE B COBPEMEHHOM MHPE
- ATpOKINMAaTHYECKHUE PECYPCHI M UX HCIONB30BAHNE YETOBECKOM
Tema 2.6 Cooeporcanue yuedbnozo mamepuana Yposenw
3arpsisHeHHe U OXpaHa 0C60€eHUA
OKpYysKaromeil cpeabl 2.6.1. BzaumopeiicTBre Yen0BEYECTBA M MPUPO/IBI B IIPOIUIOM M HACTOSIIIEM. 2 MP8, YV | JIP 10
P6
2.6.2. Bupl 3arpsi3HEHUS OKPYIKaIOLIEH CpeIbl. 2 MPS, VY1
P6
2.6.3. VlcTo4HUKY 3arpsi3HEHHsI OKPYKAIOIIEH Cpebl. 2 MPS, VY ]I
P6
2.6.4. T'eonkonoruyeckue MpodaeMbl pErMOHOB Pa3INYHBIX THIIOB 2 JIP9, MP8
[IPUPOJIOTIOIB30BAHUSI.
2.6.5. IlyTtu coxpaHeHus KaueCcTBa OKPYIKaIOIIEi Cpepl. 2 YY1 P6
CamocrosTenbHas paboTa 00yJarOIIHXCsI 3 MP1, VY]
Pabora Hax pedeparom P3
Tema: TexHOTeHHbIC aBapHU M KaTaCTPO(]bl, MX IKOJOTHYECKUE MOCIEICTBHS.
Tema 2.7 Cooepircanue yueonozo mamepuana Ypogenw
YucaeHHOCTh H oceoenus
BOCIIPOM3BOACTBO 2.7.1. YnuceHHOCTh HACEJICHHS 2 JIP4, MP8§
HaceJIeHHs Mupa 2.7.2. BocIpou3BOJICTBO HACEIEHHS 2 VY] P6
2.7.3. CocraB HaceneHus 2 JIP4, MPS,
YY1 P6
2.7.4. EcTecTBeHHbBIC IPUPOCT HACEJICHUS U €rO TUIIbI 2 MPS, VY1
P6
2.7.5 Jlemorpadudeckas IOIUTHKA 2 MPS, VY1
P6
CamocrosrenbHas paboTa 00yJarommuXCs 3

Pabota Hax pedepaTom

Temsr: - [lemorpadudeckas cuTyanus u noymrrka B Poccun

- 'eorpadus XxpucTraHcTBa B COBPEMEHHOM MHUpE (MciaM, OyIu3M - 110
BEIOODY)

- YpbOaHu3anust - BCeMUPHBIH Ipoliece MpoOIeMBbl U IEPCIIEKTUBBI




- luHaMuKa YHCIIEHHOCTH HaceJleHHus Mupa B 21 Beke peruoHalbHbIe
pas3nuaus

Tema 2.8 Cooepicanue yuedbnozo mamepuana Yposenw
Pa3zmenieHue 1 Murpanus 0ceoenusn
HaceJeHHus 2.8.1. PasmMelnieHre 1 MIOTHOCTh HACEICHUS 2 MP8, VY]
P6
2.8.2. Murpanus HacelneHus 2 JIP4, MPS,
YYIAP6
Ilpakmuueckoe 3anamue 16
l'eorpadus HaceneHus Mupa 3 MPIL, VY]
P7
CamocrosrenbHas paboTa 00yJarOIIIXCSI 3 MPI1, VY
Pabora Hax pedeparom P3
Temsl - OcobeHHOCTH ypOaHU3aIMH B PA3IMYHBIX CTPAHAX MHpa
- OCHOBHBIC HalPaBJICHNUS ¥ IPUYNHBI BHEITHIX MUTPALMH HACEICHUS TTOCTIC
BTOPOM MUPOBOU BOMHBL.
Tema 2.9 Cooepircanue yuedbnozo mamepuana Yposens
HayuHno-Texnnyeckasi 0C60€eHUA
peBoOnus 2.9.1. UepThl HAy4yHO — TEXHUYECKOI PEBOJIOLIMH. 2 JIP4, MP4
2.9.2. CocTaBHBIC YaCTH HAYYHO — TEXHUIECKOHN PEBONIONUN 2 JIP4, YY1
P6
CamocrosrenbHas paboTa 00y4JaromuXCs 3 MPIL, VY]
Pabota Hajg pedeparom P3
Tema: - HayuHo — TexHHYECKasi pEBOJIIOLUS U Pa3BUTHE MPOMBIIICHHOCTH
Mupa
Tema 2.10 Cooepircanue yueonozo mamepuana Ypogenw
MupoBoe x0351iicTBO 0c60eHUA
2.10.1. MupoBoe X035HCTBO, €r0 OTpaciieBasi 1 TEPPUTOPUAIIbHAS CTPYKTYpa. 2 MPS, VY1
P6
2.10.2. MexnayHapoaHOE TeorpaduuecKoe paselicHue Tpy/Ia. 2 MPS, VY
P6
2.10.3.MexnayHapoaHas CIICTIHATH3aINS u KOOTIEPHPOBaHUE - 2 MPS, VY
WHTErpallMOHHbIE 30HBI, KpymHeWmmne (GUPMBI M TpaHCHALMOHAJIbHBIC P6
KOpHOpaIHy.
2.10.4.0tpacnu MeXIyHapOAHOW CHEeIMalM3alluk CTPaH M PErnOHOB MHUPA; 2 JIP9, MP8

olpeJiessIonre uX GaKkTophl.

Ilpakmuueckoe 3anamue 17




MexnyHapoaHble 3KOHOMUYECKHE IPYIIIUPOBKY CTPaH MUpa 3 MPI1, VY]
P7
CamocrosrenbHas paboTa 00yJaroMIXCs 3 MPIL, VY]
PaGora Hax pedeparom P3
Tewmsl: - TeppuropuanbHasi CTpyKTypa X034MCTBa Ha MPUMEPE CTpaH pa3HbIX
THUIIOB.
- OCOOCHHOCTH COBPEMEHHOT'0 MEKIYHAPOTHOTO pa3IelieHHs TpyAa
Tema 2.11 Cooeporcanue yuedbnozo mamepuana Yposenw
I'eorpadus oceoenus
NPOMBIILJICHHOCTH 2.11.1. Kmaccudukarus mpOMBIIUIEHHOCTH 2 JIP5, YV I
P3
2.11.2. Otpacnu npoMBIIIEHHOCTH 2 JIP4, VY] | JIP 10
P6
Ilpakmuueckoe 3anamue 18
I'eorpadus mpoMBIIIIEHHOCTH 3 MPIL, VY
P7
CamocrosTenbHas padota oOyuaromuxces 17 3 MP1, VY]
Pabora Hax pedeparom P3
Tema:- JKOHOMHUYECKHUE U SKOJIOTHYECKUE IPOOIIEMBI 0Tpacieil MUPOBOTO
X03s1iCTBa
Tema 2.12 Cooepircanue yueonozo mamepuana Yposens
I'eorpadus cejabckoro oceoenus
Xo03siicTBa 2.12.1. Cenbckoe X035HCTBO — BTOPasi OTPACiIh IPOU3BOJICTBA 2 JIP9, VY | JIP 10
K4
2.12.2. «3encHast peBOIOLUS 2 JIP4, MP4
2.12.3. Otpacnu cenbcKoro Xo3sicTa 2 YV P7
IIpaxmuueckoe 3anamue 19
I'eorpadus cenabckoro xo3sicTea 3 MPIL, VY]
P7
CamocTtosaTenpHast paboTa 00ydaromuxcs 3 MP1, VY]
Pabota Hajg pedeparom P3
Tema:- DKCTEHCUBHOE I HHTEHCHUBHOE CEILCKOE XO3MCTBO B COBPEMEHHOM
MuUpe
Tema 2.13 Cooepircanue yueonozo mamepuana Yposenw
I'eorpacdus Tpancnopra 0C60€HUA
2.13.1. TpancnopT-TpeThs BeAyIas OTPacib MaTEPHAIBLHOTO IIPOU3BOJICTBA 2 JIP5 JIP 10




2.13.2. 'eorpaduueckue pazaudus B MUPOBOI TPaHCIIOPTHOW CHUCTEME 2 MPS, VY ]I
P6
2.13.3. CyxomyTHBII TpaHCIIOPT 2 MPS, VY1
P6
2.13.4. BomHblit TpaHCTIOPT 2 MPS, VY1
P6
Ilpakmuueckoe 3anamue 20
l'eorpadus Tpancmopra 3 MPIL, VY
P7
CamocrosrenbHas paboTa 00yJaroMUXCs 3 MPIL, VY]
PaGora Hax pedeparom P3
Tema - Bimstnue TpaHCTIOpTa Ha COCTOSIHHAE OKPY>KarOLIeH Cpeibl
Tema 2.14 Cooepircanue yuedonozo mamepuana Yposenw
3apyoe:xxnas EBpona oceoenus
2.14.1. I'eorpaduyeckoe MOJIOKEHUE 2 MPS, VY I
P6
2.14.2. Vicropust OTKPBITUS U OCBOCHHMS 2 MPS, VY I
P6
2.14.3. TlpupoaHO-pecypCHBII MOTEHITHAI 2 MPS, VY1
P6
2.14.4. Hacenenue 2 JIP9, MPS8
2.14.5. Xo3siicTBO 2 JIPS, YY1
P3
2.14.6. IIpoGiieMBI COBPEMEHHOTO COLMATEHO-9KOHOMHYECKOTO PA3BUTHS Ha 2 JIP4, VY | JIP 10
npuMepe ctpad EBporsbl. P6
CamocTtosaTenpHast paboTa 00ydaromuxcs 3 MP8
Pabora Hax pedeparom
Tewmsr: - CoeqHEeHHOE KOPOJIeBCTBO BenmukoOpuranuu u CeBepHO
Wpnanguu
- OpaHuus
- Uranus
- MukporocynapcTsa
Tema 2.15 Cooepircanue yueonozo mamepuana Yposenw
3apyoexHas A3usi o0ceoeHus
2.15.1. 'eorpadudeckoe MOIOKEHUE 2 JIPS
2.15.2. Mcropust OTKPBITHSL U OCBOCHHMS 2 MPS, VY I




P6

2.15.3. [IpupoaHO-pecypCHBIi MOTEHINAI 2 MPS, VY ]I
P6
2.15.4. Hacenenue 2 MPS8, VY]
P6
2.15.5. Xo3siicTBO 2 JIP9, MP8
2.15.6. [1poGyieMbl COBPEMEHHOTO COLMAILHO-YKOHOMUYECKOTO Pa3BUTHS Ha 2 JIPS, VYA | JIP 10
IpuMepe cTpaH A3uu P3
CamocrosTenbHast paboTa 00ydJaromuxcs 3 JIP4, YV I
Pabota Hax pedepatom P6
Tema: CpaBHHTEIbHAS XapaKTEPUCTHKA TeorpaguIecKuX EHTPOB
SKOHOMMYECKON MomH B 3apyoexHoMm mupe: CIIIA, 3apybdexnoit EBporsl,
SAnonun.
Tema 2.16 Cooepircanue yuedonozo mamepuana Yposenw
Ascrpanus u OxeaHust oceoenus
2.16.1. T'eorpadudeckoe MOJIOKECHNE 2 JIP4
2.16.2. VcTtopus OTKPBITHS 1 OCBOCHHSA 2 JIPS
2.16.3. [IpupogHO-pecypCHBI MOTEHINAI 2 MP8, YV ]
P2
2.16.4. Hacenenne 2 JIP5, MP9
2.16.5. Xo3siicTBO 2 YV K4
2.16.6. [TpoGiieMbl COBPEMEHHOTO COLMAILHO-3KOHOMHYECKOTO Pa3BUTHS Ha 2 MP1, ¥V | JIP 10
nmpuMepe cTpad ABctpanuu 1 OKeaHUH. P7
Tema 2.17 Cooepircanue yueonozo mamepuana Ypogenw
Adpuxa oceoenus
1.17.1. T'eorpaduueckoe nojoxeHne 2 MPS, VY1
P2
2.17.2. Vicropusi OTKPBITHS ¥ OCBOCHUS 2 JIP5, MP9
2.17.3. IlpupogHO-pecypCHBIi MOTEHIINAI 2 YV K4
2.17.4. Hacenenwue 2 MPS8, VY]
P2
2.17.5. XossiicTBO 2 JIPS, MP9
2.17.6. ITpoGiieMbl COBPEMEHHOTO COLMAIIbHO-3KOHOMHUYECKOTO Pa3BUTHS Ha 2 YV K4 JIP 10
mpuMepe cTpad AQpukH
Tema 2.18 Cooepircanue yueonozo mamepuana Yposenw
CeBepHasi AMepuKa 0C60€eHUA




2.18.1. I'eorpaduyeckoe MOIOKEHUE 2 JIP9, MP9
2.18.2. Mcropust OTKPBITUSI 1 OCBOCHHMS 2 JIPS, JIP4
2.18.3. [IpupoaHO-pecypCHBIi MOTEHINAI 2 MPS, VY ]I
P6
2.18.4. Hacenenue 2 MP1, YV /[
P3
2.18.5. Xo3siicTBO 2 JIP4, MP4,
YYI K4
2.18.6. [1poGyieMbl COBPEMEHHOTO COLMAILHO-3KOHOMUYECKOTO Pa3BUTHS Ha 2 JIP4, MP8 | JIP 10
npumepe crpad CeBepHoll AMepuKH
Tema 2.19 Cooepircanue yueonozo mamepuana Yposens
JlaTuHCcKasi AMepuKa oceoenus
2.19.1. T'eorpagudeckoe MOJIOKECHUE 2 JIP4, MP4,
YYaP7
2.19.2. Vicropus OTKPHITHS M OCBOCHUS 2 JIP9, YV I
K4
2.19.3. TlpuponHO-pecypCHBII MOTEHITHAI 2 JIP4, MPS8,
YYJ P6
2.19.4. Hacenenue 2 MP1, VY]
P3
2.19.5. Xo3siicTBO 2 JIP4, MP4,
YY K4
2.19.6. IIpoGiieMBI COBPEMEHHOTO CONMAIEHO-9KOHOMHYECKOTO PA3BUTHS HA 2 JIP4, MP§ | JIP 10
npuMepe cTpal JlatnHckol AmMepukn
Ilpakmuueckoe 3anamue 21
Peruons! u ctpansl Mmupa 3 MP1, VYV ]
P7
Tema 2.20 Cooepircanue yueonozo mamepuana Ypogenw
I'o6aabHbIe podaeMbl 0C8OCHUA
YeJ10BeYecTBa 2.20.1. Teorpadudeckue aceKThl riI00aabHBIX MPOOIeM 2 MP1, YV /[
P3
2.20.2. Dxomoruueckas npoodyiema 2 JIP4, MP4,
YV K4
2.20.3. lemorpaduueckas npobiiema 2 JIP4, MP8
2.20.4. TIponoBosbcTBeHHast Ipobiiema 2 YV P6
MP8
2.20.5. TIpoGiiema Mpeoa0IeH s OTCTAIOCTH Pa3BUBAOIIMXCS CTPAH 2 JIP4, MP4




VY K3

Tema 2.21 Cooepircanue yueonozo mamepuana Ypoeens
I'n1o6anbHBIE TPOTHO3HI, oceoenus
THIIOTE3bI 2.21.1. I'mobGanbHbIC IPOTHO3BI 2 1 JIP9, MP8 | JIP 10
2.21.2. I'mo0anpHbIC THIIOTE3bI 2 JIPS
YYAP3
2.21.3. Ctparerust yCTOMYMBOTO Pa3BUTHSA 2 JIP4
CamocrosTenbHast paboTa 00ydJaromuxcs 3 1 MPIL, VY]
Pabota Hax pedepaTom P3
Tema: - Ctparerust ycToiM4MBOro pa3BUTHS U PELICHHUE TII00ANBHBIX TPOOIIEM
YeJ0BEeUeCTRa.
Kontpoansnasi pagora 2 mo 3 1 YV 111
Pazneay 2. 'eorpadust
2 Kypc 60
Pa3znen 3. Xumus 60
Tema 3.1 Cooepircanue yueonozo mamepuana Yposens
Xumus - HayKa 0 oceoenus
BelllecTBaX 3.1.1 IIpenmet xumuu. Metoabl xumun. OCHOBHBIC TOHATUS XUMHU 2 1 JIP4, MP4, | JIP 9
YYIP7
Tema 3.2. Cooepircanue yueonozo mamepuana Yposens
CocraB BeniecTna. 0cgoeHuUs
HN3mepeHue BemecTBa 3.2.1 Cocras BemiecTsa 2 1 JIP9, YY1
3.2.2. U3mepenue BemiecTsa 2 1 K4
JIP4, MP4,
YV P7
Ilpakmuueckoe 3anamue 22
Pacuetsl 0OTHOCUTENTLHON aTOMHOM Macchl 3 1 YV P1
Ilpakmuueckoe 3anamue 23
PacueTsl 0OTHOCUTENBHON MOJIEKYIISIPHON Macchl 3 1 MP1, VYV ]
P7
Ilpakmuueckoe 3anamue 24
Pacuersl no xumuueckoi popmMysie MOISIPHOH Macchl 3 1 MPIL, VY]
P3
Tema 3.3. Cooepircanue yueonozo mamepuana Yposenw

OcHOBHBIE 3AKOHBI XHMHH

0C60€HUA




3.3.1 3akoHBI XUMHH 2 MP8
Ilpakmuueckoe 3auamue 25
Brruucnenue MmaccoBoil 107U 3JIEMEHTA B XUMUYECKOM COETUHEHUN 3 MP1, YV /[
P7
Ilpakmuueckoe 3anamue 26
BrruncneHne XuMH4ECKOTO COEAUHEHNS B MAaCCOBBIX JOJISX IO €r0 3 MP1, V¥V /]
XAMHYIECKOH Gopmyre P7
Ilpakmuueckoe 3anamue 27
Brruuciaenne Macchl aTOMOB 2JIEMEHTA IO H3BECTHOM MAacCe CIIOMKHOTO 3 VYV P7
BeIIecTBa
Ilpaxmuueckoe 3anamue 28
BrIBox 3KCTIEpHMEHTANBHOH (TIpocTelneit) popMyITsl BelecTBa 1mo 3 YV Pl
HM3BECTHOMY COCTaBY BEIICCTBA
Tema 3.4. Cooepircanue yueonozo mamepuana Yposenw
Hepuoanyeckmii 3aK0H U oceoenun
nepuoanyeckas cucrema | 3.4.1 [lepuonnveckuii 3aKoH 2 MP8, YV [
XUMHYECKHUX 3JIeMEHTOB P2
JA.A MenpeneeBa 3.4.2 TleprioguuecKas CHCTEMA XUMUYECKUX DJIEMEHTOB 2 JIP5, MP9
3.4.3 Ctpoenue atoma 2 YV]I K4
Ilpakmuueckoe 3anamue 29
Pabora ¢ nepuoarueckoit cucremoit JI.11 Menneneera 3 MP1, YV
P3
Tema 3.5 Cooepircanue yueonozo mamepuana Ypogenw
YpaBHeHUs] XHMHAYECKHX 0cgoeHUs
peakuuii 3.5.1 INonsiTue ypaBHEHHH XUMHYECKUX PeaKIni 2 MP4
3.5.2 TlpaBuia nocne0BaTeIbHOCTH JACHCTBUI ISl COCTAaBICHUS! YPaBHEHUIH 2 JIP4, MP4,
XUMUYECKUX PEaKLMil VY K4
Ilpakmuueckoe 3ansmue 30
CocTtaBieHne YpaBHEHUH XUMHYECKHUX PEaKIHi 3 YV II1
Ilpakmuueckoe 3anamue 31
PacueTsl 110 ypaBHEHUSAM XMMHUYECKUX PEaKLIUN 3 MPIL, VY]
P3
Tema 3.6. Cooepircanue yueonozo mamepuana Yposenw
Crpoenne Bemecrsa 0cgoeHUs
3.6.1 OcHOBHBIE BUAL XUMUYECKOH CBSI3H. 2 JIP9, MP9
3.6.2 Yucrhle BEIIECTBA U CMECHU 2 JIPS
3.6.3. JlucriepcHBIE CHCTEMBI 2 JIP4, MP8,




YY1 P6

Tema 3.7. Cooepircanue yueonozo mamepuana Yposens
Bopa. PacTBopsbl. oceoenus
DJIEKTPOJIUTHYECKAS 3.7.1 PactBopsl. PacTBOopenue 2 1 JIP4, MP9
AUCCOUALIUA 3.7.2 Teopust 3NEKTPOITUTUUCCKON JUCCOUAIIH 2 1 VYV P6
3.7.3 XKectrocth Bojbl. CIOCOOBI YCTPAHEHHUS )KECTKOCTH 2 1 JIP4, MP4,
YV K4
CamocrosrenbHas paboTa 00yJaroMUXCs 3 2 MPIL, VY]
PaGora Hax pedeparom P3
Temsr:
[IpumeHeHnEe BOB B TEXHHYECKHUX IIEIISIX.
JKecTKoCTh BOABI M CLIOCOOHBI €€ YCTpaHEHHs.
Tema 3.8. Cooepircanue yuedonozo mamepuana Yposenw
Kuaccuduxkauus oceoenus
HEOPraHU4eCcKUux 3.8.1 MeTauisl 1 UX CBOMCTBA 2 1 JIP4, MP4,
COeJIMHEHHUH U UX CBOMCTBA YV P7
3.8.2 Koppo3swust MmeTayuioB. Crioco0b! 3alUThl OT KOPPO3HH 2 JIPY, YV I
K4
3.8.3 O61ue crmocoObl MOMyYeHHS METALIOB 2 JIP4, MPS,
YV P6
3.8.4 HemeTasmisl 1 MX CBOHCTBA 2 1 MP1, VY]
P3
3.8.5 Okcuasl 1 UX CBOMCTBA 2 1 JIP4, MP4,
YYIA K4
3.8.6 OcHoBaHMsI 1 X CBOWCTBA 2 1 JIP4, MP8
3.8.7 KucnoThl 1 X CBOMCTBA 2 1 YV P6
MP§
3.8.8 Conu u ux cBOMCTBa 2 1 JIP4, MP4
YV K3
CamocrosrenbHast paboTa 00yJarOIIHXCSI 3 3 MPI1, VY
Pabora Hax coobienneM P3
Tewmsl: [IpaBuna paz0aBiieHUsI CEPHOH KUCIOTHI.
Hcnonb3oBaHue CEPHOM KUCIOTHI B IPOMBIIIIEHHOCTH.
Enkue niesnodn, X UCIOJIb30BAHUE B POMBIIIICHHOCTH.
lamieHas ¥ HeraleHas U3BeCTb, €€ IPUMEHEHUE B CTPOUTENBCTBE.
I'uric u anebGacTp, TUIICOBaHUE.
CamocrosTenbHas paboTa 00yJaroIIHXCsI 3 3 MP1, VY]
Pabota Hag pedeparom P3




Temsl: Koppo3ust MeTainoB: XUMUUECKas ¥ AIEKTPOXUMHUYECKas.
3aBHCHMOCTh CKOPOCTH KOPPO3HHU OT YCIOBHHA OKPYKAIOIIEH Cpebl.
Krnaccudukarus Koppo3uu METayuIoB 110 pa3InIHBIM npr3HakaM. CriocoOsr
3aIIUTHl METAJUIOB OT KOPPO3UH.

ITpon3BoACTBO YyryHa U CTAIIH.

[Nomy4yerne HEMETAIUIOB (PPAKINOHHON IEPETOHKON JKUAKOTO BO3/AyXa H
IEKTPOIU30M PACTBOPOB MJIM PACIUIABOB 3JIEKTPOJIUTOB.

Tema 3.9. Cooepocanue yuedbnozo mamepuana Ypoesens
XuMHYecKHEe peaKIuu 0ce0eHUsA
3.9.1 Knaccudukanus XuMHUYECKUX peaKuit 2 YV K3
3.9.2 Drextponus 2 JIP4, MP4
YYIK3
3.9.3 CKopOoCTh XUMHYCCKHX PEAKITHIA 2 YV K3
3.9.4 XumMuueckoe paBHOBECHE 2 JIP4, MP8§
CamocrosiTenbHast paboTa 00y4Jaromuxcs 3 MP1, ¥V ]
Pabota Hax coobieHnem P3
Tewmsl: - [ToHsATHE 00 3CKTPOIIHU3E.
DIEeKTPOJIU3 PACIIAaBOB. DIIEKTPOJIU3 PACTBOPOB. DIEKTPOIUTHUECKOE
NoJyueHHe aaroMuHuA. [IpakTnueckoe npuMeHeHHe dIeKTPOIN3a.
lanpBanomIacTuka. [anbBaHOCTErMs. PadHIpOBaHNE IBETHBIX METAJUIOB.
- Karanus. ['oMoreHHbIe ¥ reTeporeHHble KaTan3aTtopsl. [IpoMOTOPEL
Karamutnueckue sapl. IHTHOUTOPEL
- IIpou3BOICTBO aMMHaKa: ChIpbe, alnaparypa, Hay4Hble IPHHIUIIBI
KonTpouabHas padora 3 3a | O0wmasi 1 HeOpraHu4ecKasi XuMus 3 YV II1
3 cemecTp
Tema 3.10. Cooeporcanue yuedbnozo mamepuana Ypoesens
OcHOBHbIE IOHATHS 0ce0eHUs
OpraHuYecKoi XMMHUHM 3.10.1 Teopust XUMHYECKOTO CTPOSHHUSI OPIraHUUECKUX COCAMHEHHUI. 2 JIP4, MP4
U Teopusl CTPOECHUA 3.10.2 Knaccu¢ukanusi ¥ HOMEHKJIATypa OPraHM4eCKUX COeTMHEHUI 2 YV K3
OpraHu4ecKHX 3.10.3 Knaccudukarus peakuuii B OpraHu4ecKoi XuMHUU 2 JIP4, MPS,
coeUHEHM I VY] P6
Tema 3.11. Cooepircanue yueonozo mamepuana Ypogenw
YraeBoaopoasl U ux 0ce0eHUs
NPUPOIHBIE HCTOYHUKH 3.11.1 TpexensHbIe YTIEBOAOPOIBI (AJTKAHBI) 2,3 JIP4, MP4
YV K3
3.11.2 HenpenenbHbie yriaeBoaopo/bl (AJKeHbl, AJIKaJneHbl, AJKUHBI) 2,3 JIP4, MP4
YV K3
3.11.3 Huxinueckue yraepogopo s (L{uknoankansl, ApeHbl) 2,3 JIP4, MPS,




YY1 P6

3.11.4 TlpuponsHBIe ICTOYHUKH YTICBOIOPOIOB 2 JIP4 JIP 10

Ilpakmuueckoe 3anamue 32

CocTaBieHne CTPYKTYPHBIX (YOpMYIT IPENICTABUTENEH aTKaHOB 3 YV II1

Ilpakmuueckoe 3anamue 33

CocTaBieHne CTPYKTYPHBIX (hOpMYJT IPENICTABUTENEH aIKEHOB 3 YV II1

Ilpakmuueckoe 3anamue 34

CocTaBieHne CTPYKTYPHBIX (hOpMYIT IpeICTaBUTENCH aTKHHOB 3 YV II1

Ilpakmuueckoe 3anamue 35

CocTaBieHne CTPYKTYPHBIX (hOpMYJT MPEICTABUTENEH IIUKIIOATKAHOB 3 YV II1

Ilpakmuueckoe 3anamue 36

CocTaBieHHe CTPYKTYPHBIX (hOpMYJT MPEICTABUTENEH apeHOB 3 YYAII1

CamocrosrenbHas paboTa 00yJaroMIIXCs 3 MPIL, VY

Pabora Hax coobienneM P3

Temsr: Knaccudukanus n Ha3HaueHHEe KaydykoB. Krmaccudukamus wu

HasHa4eHHEe pe3nH. Bynkaamszamust kaydyka. [lomydenume arermneHa

IIUPOJIM30M MeETaHa W KapOuaHbeIM crocoboMm. Peaknmst mommMepusanun

BUHHJIXJIOpH/A. [[OJMBUHUIIXJIOPH U €T0 IIPHMEHEHUE.

BHeaynutopHast camocrosiTenbHass pabora: Tpumepuzanus aueTuieHa B

OeH3ou1.

[Monsitue 00 okcTpaknuu. BoccraHoBineHne HUTPOOEH307a B aHMWIIMH.

I'omonornueckuii psin apeHoB. Tosyon. Hutposanue Tonyona. Tportui.

CamocrosrenbHas paboTa 00y4JarouXCs 3 MPIL, VY]

Pabora Hax pedeparom P3

Tembr: OcHOBHBIE HarpaBJIeHNs! IPOMBIIIICHHOH IepepaOdOTKH IIPUPOIHOTO ra3a.

[NomyTHEI HEPTSIHOI Ta3, ero mepepadoTKa.

[Tpomecchl NPOMBIIUIEHHOW MepepadoTKH HEQTH: KPEKHHT, PHU(OPMHUHT.

OKTaHOBOE YMCII0 OEH3MHOB U IETAHOBOE YNCIIO AU3EIHHOTO TOIIINBA.

Kokcoxnmudeckoe IMpOU3BOJCTBO U €r0 MPOILYKIHUS

Tema 3.12. Cooeporcanue yuedbnozo mamepuana Yposens
Kucnopoacoaep:xammue 0C60€eHUA
oprannyeckue coeguHeHus | 3.12.1 Cnuptsl (0/HOATOMHBIE, MHOTOATOMHBIE) 2,3 JIPS, VYA | JIP9

P3

3.12.2 ®eHombI 2,3 JIP9, MP8

3.12.3 Anpaeruasl 2,3 JIP5
YYAP3

3.12.4 Keronsl 2,3 JIP9, MP8

3.12.5 KapOOHOBBIE KHCIIOTHI 2,3 JIP4




3.12.6 Cnoxuble 3¢upsI 2,3 1 JIP5, YV I
P3

3.12.7 YrieBonsl 2,3 1 JIPS
YV P3

Jlabopamopnas paboma 7

W3ydeHne XMMUYIECKUX CBOMCTB MpeCTaBUTEIEH Kitacca 3 1 MPIL, VY

KHCJIOPOAOCOIEPKALTNX OPTaHUYECKUX COEAUHEHUH P3

CamocrosrenbHast paboTa 00yJaroMHIXCs 3 3 MPIL, VY]

PaGora Hax pedeparom P3

TeMbl: MeTUNOBBII CIIUPT U €r0 UCTIOIb30BAHUE B KAUECTBE XUMHUUYECKOTO

CBIpBs. TOKCHIHOCTH METaHOJIA ¥ MIPaBUiIa TEXHUKH 0€30TTaCHOCTH TIPH

paboTe ¢ HUM. DTUJICHITIUKOIb U €ro NpUMeHeHHe. TOKCHYHOCTh

STUJICHIJIUKOJIS U TPaBHIa TEXHUKH 0€30MaCHOCTH TIPU pabOTe C HUM.

[Monyuenue deHoa U3 MPOAYKTOB KOKCOXUMHYECKOTO MPOU3BOJICTBA U U3

OeH3oa.

IMomukonaeHcarus Gopmanbaeruaa ¢ GerosioM B HeHoI0(OpMaNIbICTHIHYIO

cMmony. Aneranpaerua. IIoHsTHE 0 KeTOHAX Ha IpUMEpE alleTOHA.

[IpuMeHeHNE anleTOHA B TEXHUKE U MPOMBIIUICHHOCTH.

MHoroo0pa3ue kKapOOHOBBIX KHCIIOT (IIaBeieBast KUCJIOTa KaK JBYXOCHOBHAS,

aKpHJIOBas KMUCIIOTA KaK HelpenenbHas, OeH301MHas KUCIIOTa KaK

apoMaTHIecKas).

[TnenkooOpasyromue Macia. 3aMeHa KHUPOB B TEXHUKE HEMHUIIEBBIM CHIPHEM.

CHHTETHYECKHE MOIOIITNE CPECTBA.

Tema 3.13. Cooepircanue yueonozo mamepuana Ypogenw
A3oTconep:kanine 0cgoeHUs
opranuyeckue coequnenust | 3.13.1 AMunbI 2,3 1 JIP4, MPS,

YV P6

3.13.2 HurpocoeauHeHus 2,3 1 JIP4

3.13.3 AMHHOKHCIIOTBI 2,3 1 JIP9, MPS8

3.13.4 benku 2 1 JIPS
YYIP3

Jlabopamopnasn paboma 8

W3ydeHne XMMUYECKUX CBOMCTB MpECTaBUTEINEH Kilacca a30TOCOASPIKALIIX 3 1 MPIL, VY]

OPraHNYECKUX COEAUHEHUH P3

CamocTosTenpHast paboTa 00ydaromuxcs 3 2 MP1, YV ][

Pabora Hax coobienneM P3

Tewmsr: AMI/IHOKaHpOHOBaH KHCJIOTA. KaHpOH KakK npeACTaBUTCIIb
IIOJIMaMUJIHBIX BOJIOKOH. Hcnonnp3oBaHue TUApoJImr3a OCJIKOB B




MPOMBILIUIEHHOCTH. [lomMBUHUIXIOpUA, ToTUTETpadTOpaTUIICH (TE(IIOH).

®denomodopmanpaernaabie mwiactMaccesl. Lemrymonn. [IpoMeimuieHHOE
IIPOM3BOJICTBO XMMUYECKHX BOJIOKOH

Tema 3.14. Cooeporcanue yuedbnozo mamepuana Ypoesenw
Xumusi N0JIMMepoB 0ceoenu
3.14.1 Ionumepsr 2 1 JIP9, MPS§
3.14.2 Ilnactmaccsl 2 1 JIPS JIP 10
YYIAP3
3.14.3 BomokHa (MCKyCCTBEHHBIC 1 CHHTETHYECKHE) 2 2 JIP4
Ilpakmuueckoe 3anamue 37
W3ydenne cBOMCTB MOIMMEPOB 3 1 MPL, VY
P3
CamocrosrenbHas paboTa 00yJarOMIUXCs 3 2 MPIL, VY
Pabora Hax coobmenneM P3
Tembr: @eHonodopmMaibaeruanble miacTMaccsl. Llemrynonn.
[TpoMBIIIIEHHOE TPOU3BOJICTBO XUMHYECKUX BOJIOKOH
Bcezo: 209

Ilpomesicymounas ammecmauus nposooumcs 6 popme ouphepeHyuposantozo 3auema




3. YCJIOBUSA PEAJIMZALIUUA ITPOT'PAMMBI /1Y11.01.03 OCHOBbBbI

ECTECTBEHHBIX HAYK

3.1. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne

Peanuzamus nporpammel yaeonoro npeameta JJYI1.01. 03 OcHOBBI ecTeCTBEHHBIX HAyK TpeOyeT

HaJm4yue y4yeOHOro KabuHeTa.

O06opynoBaHue y4eOHOro KaOMHeTa U pabovrnx MECT KaOWHeTa:

- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YJAIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMITJICKT y4eOHO-HATTISIHBIX TIOCOOUH 10 XMMHH;

TexHuueckue cpeacTBa 00ydeHHUS:

- MOHOOJIOK;

- IPOEKTOD;

-MHTEPaKTUBHAsS JOCKA;

- IPUHTEP.

3.2. UudopmanuonHoe odecriedeHne 00y4YeHust

OcHoenble ucCmouHUKU (ReuamHble U30AHUA):

1. KoucrantuanoB B.M. buonorus ans npodeccuit u coenualbHOCTEH TEXHHYECKOTO U
€CTeCTBEHHO-HAYUHBIX Tpoduieii: yued. i CTyd. yUpekaeHui cpea.mpod.odpazoBanus/B.M.
Koncrantunos, A.I'. Pe3zanos, E.O. ®aneeBa; nox pea. B.M. Korcrantunosa. — 8-¢ u3., crep. —
M.: U3natenbckuit meHTp «Akagemusi», 2019. — 336 c.

ISBN978-5-4468-8487-2 (IIpodeccnonanpHoe 00pa3oBaHuE)

2. MakcakoBckuii B.I1. I'eorpadus 10-11 xmaccer: yue6. s obmieoOpasoBar. Opranu3aiuii:
6a3oBbiil ypoBeHb/ B.I1. MakcakoBckuit. — 29-e uzn., nepepad. — M.: Ilpocsemienue, 2019. — 416
C.: WL, KapT.

ISBN 978-5-09-070893-7

3. Pymurtuc I'.E. Xumus. 10 kmacce: yue6 mis o0meo0pazoBar. opranu3anuii: 0a30BbIi ypOBEHb
/T'.E. Pyn3utuc, ®I'. ®enpaman. — 6-e uzn. — M.: Ilpocsenienune, 2019. — 224 c.

ISBN 978-5-09-071789-2

4. Pymsutuc I'.E. Xumus. 11 knace: yue6 a1 obmeo06pazoBar. opranu3anuii: 6a30BbIi ypOBEHb
/T'.E. Pymsutuc, ®I'. ®enpaman. — 6-¢ u3a. — M.: [Ipocemenne, 2019. — 223 c.

ISBN 978-5-09-071856-1

Jlononnumenshnuvle ucmouynuku (neuamuole U30aAHUA):

5. Tabpuensa O.C. Xumus mis npodeccuili U CHEIUATBHOCTEM TEXHHYECKOTO MPOQUIIS:
yueOHUK 11 cryn. Yupexaenudt cpea. I[Ipod. O6pazosanus /O.C. T'abpumensn, W.I.
OctpoymoB. — 8- m3x., crep. — M.: U3natenbckuit meHTp «Akagemusi», 2019. — 272 c.

ISBN 978-5-4468-8453-7

6. bapanunkoB E.B. I'eorpadus: yue6.1sa cryn. yupexaenuii cpen. [Ipod. ObpazoBanus. — 7-¢
u3 M., crep. — M.: M3narenbckuil neHTp «Axkagemus», 2019. — 320 c.

ISBN 978-5-4468-7890-1

Jononnumenvuvie ucmounuku (31eKmpoHHble U30AHU):

7. Hommuckuit U.U., Homumuckas H.C. Oprannueckas xums. 11 kmacc. bazoBblii ypoBeHb:
Y4eOHuk 1151 0011e00pa3oBaTeIbHBIX yupexaeHui. — 3-¢ u3n. —M.: OO0 TUJl «Pycckoe ciioBo
—PC» 2018. - 176.

ISBN 978-5-9932-0295-2

8. KpukcynoB E. A. Okonorus. 10 (11) knacc: yueO. nis obuieodbpa3zoBat. y4uel. 3aBeieHUN —
6-e u3., crepeotrn. — M.: Jlpoda, 2018. — 256 c.
https://www.booksite.ru/fulltext/kriksunov/text.pdf



https://www.booksite.ru/fulltext/kriksunov/text.pdf

9. lymuos B.K., Aemviui I'.M. buonorus. O6mmas 6uonorus 10-11 kmaccet yacts 1: yue0. mis
o0meoOpazoBar. yupexaeHuid: npodui. Yposensb — 10-e u3a. — M.: [Ipocsemenue, 2018. - 303
c.: WI. — (AKageMHUeCKUN IKOJIbHBIN YUeOHUK)

10. Iymuos B.K., Apmviui I'.M. buonorus. O6mas 6uonorus 10-11 kimaccer yacts 2: yue0.
TSt 001eo0pa3oBar. yupexaeHuit: npodun. Yposensb — 10-e uza. — M.: [Ipoceemenue, 2018. -
287 c.: w1 — (AKaJeMUYECKUNA MKOJIbHBIN YICOHUK)

dnexmponnvle 0opazosamensHule pecypcnl:

11. http://www.urlw.ru/w.mirkart.ru (Mup kapt )

12. www.prepodu.net (JIeKIIHOHHBIE MaTEPHAJIbI)

13. http://hemi.wallst.ru/ (O6pa3oBaTe/bHbIi CANT AJIs IKOJIBHUKOB M CTYJACHTOB «XHUMHUS)

14. https://resh.edu.ru/login - Poccuiickas 31eKTpOHHAS IIKOJIa

15. http://subscribe.ru/group/mehanika-studentam/. - DnexkrtponHast 6ubIHOTEKA. DIEKTPOHHBIE

YUE€OHUKHU.



http://www.urlw.ru/w.mirkart.ru
http://www.prepodu.net/
http://hemi.wallst.ru/
https://resh.edu.ru/login
http://subscribe.ru/group/mehanika-studentam/

4. XAPAKTEPUCTHUKA OCHOBHBIX BUAOB JEATEJIBHOCTH

OBYYAIOIIUXCA

Copep:xxanue o0y4eHus
(pa3nesibl IPOrpaMMbl)

XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH
ol0yuammmuxcs (Ha ypoBHe y4eOHBIX JeiicTBHIi-
npeIMeTHBIX)

(DOI)MLI H METOAbI
OICHKH

Paznen 1. buojorus

KonrponbHas padora 1

buonorus xak Hayka

Omnpenensate  poinp  Ouomormu B (POPMHPOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MHUpa U
NIPaKTUYECKOU AESITEIbHOCTH JIOACH.

Pa6oTa ¢ TekcTom

L[I/ITOHOFI/IH — HayKa O KJIETKE

OOBSICHATD BKJIaA y4EHBIX — HCCIEIOBATENEH KICTKH B
pasButue Ouonornueckod Hayku. OOBACHATH pOJb
BOCIIPOU3BEIEHUS U [E€pefadyd  HaCJIEICTBEHHOU
uH}opManuy B CYIIECTBOBAHMM W Pa3BUTUHU XXU3HU Ha
3emiie. ITo3HAKOMUTBCA C KJIETOUHOH Teopuell cTpoeHHs
OpPIraHU3MOB.

YMeETh caMOCTOATENBHO UCKATh JOKA3aTENbCTBA TOTO,

YTO KJIETKA — JJIEMEHTapHas KHUBas CUCTEMA U OCHOBHAs
CTPYKTYPHO-(YHKIIOHAJbHAsl EOMHWIA BCEX IKHUBBIX
OpraHUu3MOB

®poHTANIBHBIN 0IpOC
IIucsmeHnHsbIH onpoc
CamocTrosTenbHas
pabota oOyuaromuxcst
Haz pedheparom

XUMHUYECKHI COCTaB KJICTKH

Vmethb MNpoOBOAUTL CPABHCHUC XAUMHUYICCKOMN OpraHu3anuu
JKHUBBIX U HEXKUBBIX 0OBEKTOB.

HOJ'Iy‘II/ITB MpeACTaBJIICHUA O POJIM OPraHUYCCKUX

1 HCOPraHMYCCKUX BCHICCTB B KJICTKE

IIuceMeHHBIH onpoc

Crpoenue ¥ QyHKITHHA KICTKH

W3ydnTh CTpoeHHMs KIETOK OJYKapHOT, CTPOCHHUS W
MHOT000pa3us KJIETOK PACTEeHUH U AKHUBOTHBIX C IIOMOIIBIO
MHUKpOIpenapaToB.

IIpoBouTh HAOMIOZCHNE KIETOK PACTEHUIH M KUBOTHBIX
1OJ] MHMKPOCKOIIOM Ha TOTOBBIX MHMKpOIIpenaparax, ux
OIlMCaHME.

I'oTOBHUTH M ONIHCHIBATBMUKPOTIPENIAPATHI KIIETOK
pacTeHuil.

CpaBHHMBATh CTPOEHHS KIETOK PACTEHUN M KHUBOTHBIX T10
TOTOBBIM MHUKpOIIpeTiapaTamMm

Pa6ora ¢ TekcTom
JlabopatopHas padoTa 1
[pakTHyecKoe 3aHATHE
1

CamocTosTenpHas
pabota oOyuaromuxcs
Hax pedeparom

MeTtabonusm

YMETh CTPOWUTH CXEMBI JHEPTeTHYECKOr0 OOMEHa W
OonocuHTe3a Oenka.

Ilonyuurs  npencraBieHUs O  IPOCTPAHCTBEHHOM
cTpykType Oeska, mosiekya JJHK u PHK

OpoHTANIBHBIN 0IpoC

Pa3smHOKeHHE OpraHu3MOoB

OBnaneTs 3HAHUAMHU O PAa3MHOXEHHH KaK O BaXKHEHIIEM
CBOWCTBE KUBBIX OPTaHU3MOB.

YMeTh CaMOCTOATENFHO HAXOIUTh OTIIMYUS MUTO3a OT
Mei03a, Ompeneisisi 3BOJMIOLMOHHYIO pOJb 3THX BHJIOB
JeNICHUS KJICeTKH

Pabora ¢ TexcTom
Jlaboparophas padbota 2
IIpakTuueckoe 3anarue
2

CamocrosTenpHas
pabora oOyqaromuxcs
HaJl pedepaTom

OnToreHes

O3HaKOMHUTBCS C OCHOBHBIMHM CTaUSIMM OHTOT€HE3a Ha
IIpUMeEpEe PA3BUTHUS TO3BOHOYHBIX )KUBOTHBIX.

YMeTh XapaKkTepu30BaTh CTaJHH IOCTIMOPHOHAIIBHOTO
pa3BuTHs Ha npuMepe uenoBeka. O3HakoMIeHHE C
MIPUYMHAMU HAapYIIEHUH B pa3BUTHH OPTaHU3MOB.
Pa3BuBats YMEHHUS MIPaBUIBHO ¢dopmMupoBaTh
JOKa3aTeNnbHyl0  0a3y  SBONIONMOHHOTO  Pa3BUTHA
JKIBOTHOTO MHpa

DpoHTANBHBIN OIIPOC
CamocrosrenbHas
paboTa oOygaromuxcs
HaJ pedepaTom

I'eneruka — Hayka o
HaCJEACTBEHHOCTH U
W3MEHYUBOCTH OPraHU3MOB

YMeTh MO0JIb30BAThCSI T'€HETUYECKOW TEPMUHOJIOTUEN H
CHUMBOJIMKOH.

Pabota c Texkcom
IIpakTuueckoe 3anarue
3-8

JlaGopaTopHast padoTa 3




CamocTosTenbHast
pabota o0yJarouuxcs
Haj pedepaTom

Pa3BuTHe SBOTIOLMOHHBIX UIEH

W3yunTts Hacieans 4elI0oBEYECTBA Ha MPUMEPE 3HAKOMCTBA
C UCTOpHEN Pa3BUTHUS 3BOJIOLUOHHBIX UAEH

K. JIunnes, XK. b. Jlamapka Y. Jlapeuna. OnieHuBanue
pOIM  3BOJIIOIMOHHOTO  Yy4YGHUS B  (OPMHUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAyUYHOU KapTUHBI MUpA.
Pa3BuBath criocOGHOCTH SICHO ¥ TOYHO M3JIaraTh CBOU
MBICJI, JIOTUYECKH 000CHOBBIBATH CBOIO TOUKY 3PEHHUS,
BOCIIPHHMMATh U aHAJIM3UPOBATh MHEHUS COOECEAHUKOB,
MIpU3HAaBas MPaBo JPYroro 4ejJoBeKka Ha HHOE MHEHUE

DpOoHTANIBHBIN 0IPOC
CamocrostensHas
pabota o0yJarouuxcs
Haj pedeparom

MuKpo3BOIIOIHS O3HaKOMHUTHCS ¢ KOHLEMINEH BUIa, €€ KPUTEPUIMH, JlabopaTopHast paboTa
11o00p MPUMEPOB TOTO, YTO MOIMYJISIIKSA — CTpYKTypHast | 4,5
€IMHUIIA BUAA U SBOJIIOLIUY.
O3HaKOMHUTHCS C ABIKYIIMMHUCS CHIIAMH SBOJFOIHH
1 €€ JJOKa3aTeIbCTBAMH.
MaxpoaBoronus YcBours, 49TO OCHOBHBIMH HanpaBieHusMH | [IuceMeHHEIH ompoc

9BOJIOLIMOHHOTO TIpOTrpecca SIBISIOTCA OHOIOTHYECKUH
TIporpeccy OMOIOTHYECKHH perpecc.

JlabopatopHas paboTa
11

Bo3HukHOBEHHE KU3HH HA 3eMIIe

AHaJ'II/ISI/IpOBaTL U OLCHHUBATb PA3JIUYHBIC THUIIOTE3bI

TIPOUCXOKACHUSKH3HH.
IMonyunte mpenctaBieHuss 00 YCIOKHEHHUU SKHBBIX
OpraHU3MOB Ha 3emiie B ITPOIECCe IBOTIOIHN.

YMmeth SKCIIEPUMEHTAIBLHBIM nyTeM BBISIBIISITH
aJlanTUBHbIE 0COOEHHOCTH OpraHU3MOB, ux

OTHOCHUTEJIbHBIN XapakTep.

Pa6oTa ¢ TekcTom
[pakTHyeckoe 3aHsITHE
9

CaMocTosTeNnbHas
paboTa o0yuaromuxcs
Hax pedeparom

Pa3Butne xu3Hu Ha 3emiie

CamocrosrenpHas
paboTa o0yuaromuxcs
Haj pedepaTom

Boznuknosenne u pa3BUTHC
YCJIOBCKA - AHTPOIIOTCHE3

AHaHI/ISI/IpOBaTL U OLCHUBATH PA3JINYHBIC THUIIOTE3bI O
MPOUCXOKACHUN

yeloBeka. Pa3Butne YMEHUA CTPOUTH AOKa3aTCIbHYIO
633}/ 110 CpaBHHTeJ’ILHOﬁ XapaKTCPUCTHUKE 4YCJIOBCKA U
IIpUMAaToB,

JA0OKa3bIBasg HX POACTBO. BrisBnenue srtamoB 3BOJJIFOIINHA
YCJIOBCKA

Pabota c TekcTom
JlaboparopHas paboTa 6
CamocTosiTenbHast
paboTa oOygaromuxcs
Hax pedeparom

OKoIoTHs — HayKa o
B3aMMOOTHOUICHUAX OPraHU3MOB,
BUJIOB M COOOIIIECTB C
OKpY>Karouiei cpeo.
broTnueckue B3aMMOOTHOIIIEHUS
OpTraHU3MOB

W3yunts skonorudeckue GakTopbl U UX BIUSHUS Ha
OPTaHU3MBI.
O3HaKOMHUTECS C
BUJIOBOM
O3HaKOMI/ITI)C$[ C MCXKBUIOBbIMU B3aUMOOTHOIIICHUSIMHU

B 3KOCHCTEME: KOHKYpCHIIHEH, CHUMOHO030M,
XHUITHIYECTBOM, Mapa3HTU3MOM

OKOJIOTHYCCKUMHU  CHUCTECMaAMH, UX

IIpakTuueckoe 3anarue
10

Opranuzauus u
(hyHKIIMOHHPOBaHUE COOOIIECTB

Vmethb O6’I)$ICHHTI)HpPI‘lHHLI YCTOﬁQHBOCTH U CMCHBEI
OKOCHCTEM.
Vmethb CTPOUTH APYCHOCTb paCTUTCIBHOT'O COOGIIIGCTBa,

IIUIICBBIC LCIMIKM M CETHU B 6I/IOL[€HO3C, a TaKXeE
OKOJIOTMYECKUC IMUPaAMUbI.
3HaTh OTJIUYUTCIBbHBIX IIPU3HAKOB NCKYCCTBCHHBIX

COOOIIECTB — arpo3KOCUCTEMBI H yPOOIKOCUCTEMBI.
OmnwuceIBaTh aHTPOIIOTECHHBIE N3MEHEHHS B €CTECTBEHHBIX
MIPUPOIHBIX JaHAMIAPTAX CBOSH MECTHOCTH.

CpaBHMBaTh ONMCAHHWE OIHOM W3  €CTECTBEHHBIX
MIPUPOJHBIX CHUCTEM (HampHMep, jeca) W KaKoH-HHOYIb
arposKOCHCTEMBI (HalpuMep, MIIEHUYHOTO MOJIA).
CocTaBmTh CXeM NEepeAayy BEIECTB U YHEPTUU IO LEMSIM
MUTAHUS B IPUPOJIHON IKOCUCTEME M arpoLeHO3e

DpoHTaNBHBIN OIIPOC
[IpakTryeckoe 3aHATHE
11

AHTpPOIOT€HHOE B3aUMOJICHCTBUE
Ha Ouochepy

Osznakomutecsi ¢ yueHuemM B. U. Bepnaxackoro o
ornocdepekak 0 rIo00arbHON IKOCUCTEME.

DpoHTaNBHBIN OIIPOC
[TpakTryeckoe 3aHATHE




Hmers npencraBieHne 0 cXeMe SKOCHUCTEMbI Ha IpHMepe
Oonocdepr, KpPyroBopoTe BEIIECTB U IPEBpaIlCHUH
sHepruu B Onocdepe.

YMeTh HOKa3bIBaTh POJIb KUBBIX OPTaHU3MOB B Onocdepe
Ha KOHKPETHBIX IPHMepax

12

CamocrositensHas
pabota o0yJarouuxcs
Haj pedeparom

Pasnea 2. I'eorpadus

Kontponsnas pabora 2

leorpadus xak Hayka

OObsicHeHNE MEXIMCIUIUTMHAPHBIX CBsA3EH reorpadum.
Ha3Banume TpaguLIMOHHBIX W  HOBBIX  HMCTOYHHKOB
reorpaduueckoii nHpopmanum.

OpOHTAIIBHBIN OIIPOC

CoBpeMeHHas NOIUTHYECKas KapTa
MHpa

3HaTh 3Tanbl POPMUPOBAHUS COBPEMEHHON ITOJIUTHYECKON
KapThl MHpa

OpOHTAIILHBIN OIIPOC

Tunonorus CTpaH

YMeHune nokasplBaTh Ha KapTe pa3jIMiHbIC CTPaHbl MUpPaA.

[IpakTrdeckoe 3aHATHE
13

T'ocynapcTBEHHOE yCTpONWCTBO
CTpaH MHpa

Brigenenune cTpaH ¢ peciyOIMKaHCKOH 1 MOHAPXIMYECKON
(dopMamMHu TIpaBICHUS, YHHTapHBIM U (eIepaTHBHBIM
THIIAMH TOCYIApCTBEHHOTO YCTPOWCTBA B pa3IMYHBIX
pEerHoHax MuUpa.

OObsicHEeHHE pa3nuyunil pasBUTBIX M Pa3BHBAIOIIUXCS

IIpakTuueckoe 3anarue
14

CTpaH IO YPOBHIO HX COLHUAIBLHO-DKOHOMHYECKOIO
pa3BUTHA.
YMeHue NpUBOAMTHL IIPUMEPbl U XapaKTEpHU30BaThb
pa3iuYHblE TUIBl CTpaH [0 YPOBHK COLUAJIBHO-
SKOHOMMYECKOT'O Pa3BUTHSL
ObecneueHHOCTh MTPUPOIHBIMU OObsicHeHHEe OCHOBHBIX —HalpaBieHHH dKojoruzanuu | I[Ipakruueckoe 3aHsTHe

pecypcamu

XO3SIMCTBEHHOM JIESATEJIbHOCTH YeJIOBEKA.

BI:I)Z[CJ'ICHI/IC pa3J'II/I‘IHI>IX TUIIOB HpI/IpOZ[OHOJ'IL?;OBaHI/I)I.
OmnpenencHre 00eCHEUCHHOCTH pPa3TUYHBIMU  BHIAMH
NPUPOAHBIX PECYPCOB OTAEIBHBIX PETHOHOB M CTpPaH
MHupa.

YMeHue 1noKa3plBaTh Ha KapT€ OCHOBHBIE MHPOBBIE

paiioHBl  JOOBIYM  PAa3NMYHBIX BHJIOB MHHEPAIBHBIX
pecypcos.
Ymenue Ha3bIBaTh OCHOBHBIE HampaBICHUSI

HCIIOJIB30BAHMUS PeCypcoB MHUPOBOTo OKeaHa

15

CamocrosTenpHas
paboTa oOygaromuxcs
Hax pedeparom

3arps3HeHHe U OXpaHa
OKpY>Karouieil cpeibl

CamocTosTenpHas
pabota oOyuaronuxcs
Haj pedeparom

UucineHHOCTh U BOCTIPOU3BOJICTBO
HaceJIeHus Mupa

YMCHI/IG Ha3bIBATH MI/IpOByIO }IGCHTKy CTpaH C
HAnOOJIbIIEN YNCIEHHOCTHIO HACEIEHHUS.
BrigeneHne  pasmMYHBIX  THIIOB  BOCIPOHM3BOJCTBA

HACeJICHHs U MPUBEAEHUE IPUMEPOB CTPaH, A KOTOPBIX
OHU XapaKTEPHBI.

YMeHue Ha3bIBaTh OCHOBHBIE TI0KA3aTENN Ka4eCTBa JKU3HU
HACEIICHMUS.

YMeHue NpuBoJUTh IPUMEPHI CTPAH C OAHOPOIHBIM U HaU
Oomee  pa3HOPOMHBIM  pAcoOBBIM, JTHHYECKUM H
PEJUTHO3HBIM COCTABOM HACEJIECHUSI.

YMeHne NPUBOAWTH NPHMEPHl CTPaH C HAWOONBIIEH |
HauMEHbUIEH CpeHEN IUIOTHOCTBIO HACEICHMUS.

CamocrosTenpHas
pabota oOyuaromuxcs
Hax pedeparom

Pa3memienne u Murparus
HaceJeHus

OOBsiCHEHHE OCHOBHBIX  HANpaBICHHH W  MPHYHH
COBPEMEHHBIX MEKJIYHAPOIHBIX MUTPALIMil HACETICHUSL.
YMeHHe NpHUBOIUTH MPHUMEPHI CTpaH C HauOOJbLIEH M
HaMMEHbLIEH J10J1el TOPOICKOTO HACENICHNUSI.

YMeHHe 1MoKa3bIBaTh Ha KapTe€ MUPOBBIE «CBEPXTOPOAa» U
METJIOTIOIIHCHI

IIpakTuueckoe 3anarue
16

CamocrosrenbHas
paboTa oOygaromuxcs
HaJ pedepaTom

Hay‘lHO-TeXHH‘lCCKaH peBogronusa

BLIHGHGHI/IG XapaKTCPHBIX 4YCPT COBpeMCHHOﬁ Hay4HO-
TEXHUYECKOM PEBOJIIONHNH.

CamocTrosTenbHas
pabora oOyyaroniuxcs
Haj pedepaTom




Muposoe x03siicTBO

YMeHue 1aBaTh ONpeAeIeHNe TOHITHH «MEeXIyHapOAHOE
reorpauUecKoe paslelieHHe TPyAa», «MEKITyHapoIHas
CHCIHANN3ANII) U «MEKIYHAPOIHOE KOOTIEPUPOBAHHEY.
YMeHne Ha3bIBaTh BEAYIIHE MHPOBHIE W PETHOHAJIBHEIC
SKOHOMHYECKUE WHTETPAIHOHHBIE TPYIIITHPOBKH.

YMeHne IpUBOIUTE IPUMEPHI OTpaciie pa3MIudHBIX chep
XO3SIHCTBEHHON JIESATEIbHOCTH.

YMmeHue Ha3bpiBaTh Hawbojee MepefoBbie W Haubojee
OTCTaJIble CTPAaHbl MHpa MO YPOBHIO MX SKOHOMHUYECKOTO
pa3BUTHS

[IpakTHyeckoe 3aHsTHE
17

CamocrositensHas
pabota o0yJaromuxcs
Haj pedeparom

I'eorpadust npOMBIIIIIEHHOCTH

BrlaeneHne xapakTepHBIX UepT «3€JICHOM PEeBOITIOIUNY.
YMeHue Ha3bIBaTh CTpPaHBl, SBISAIONIMECS BEAYLIUMHU
MHUPOBBIMH  IIPOM3BOJAMTEISIMA  Pa3JIMYHBIX  BHJOB
MUHEPAJILHOTO CBIPbSL.

YMeHHe NpUBOOUTH HPUMEPHI CTPaH, OCHOBHAS dacTb
JIEKTPOIHEPTUH B KOTOPBIX MPOU3BOAUTCS HA TETIOBBIX,
THIPAaBINYECKUX U aTOMHBIX 3JIEKTPOCTAHIIHSAX.

YMeHHe Ha3bIBaTh CTPaHbl, SBISIOMUECS BEIYIIUMH
MHPOBBIMH  TIPOM3BOJMTENSIMH YEPHBIX W  IIBETHBIX
METaJIOB.

[pakTHyecKoe 3aHsATHE
18

CamocTrosTenbHas
paboTa oOyuaromuxcs
Haj pedeparom

T'eorpadus cenmpckoro X03sicTBa

YMeHHe [pHUBOAWTH MPHUMEPHI CTPaH, SBIAIOMIUXCA
BEIyIIUMU MHPOBBIMU IPOU3BOJUTEIIIMU  Pa3IUYHBIX
BUJIOB IIPOAYKLIUU PACTEHUEBOACTBA U >KUBOTHOBO/ICTBA.
YMeHue mokasblBaTb HAa KapTe U XapaKTEpU30BaTh
OCHOBHBIE CEJIbCKOXO035CTBEHHBIEC PAOHBI MUDA.
Beinenenne crTpaH ¢ HauOosiee BBICOKUM  YpPOBHEM
Pa3BUTHS MAIIMHOCTPOECHUSI.

YMeHue Has3bIBaTh CTpPaHbl, SBISIIONIMECS BEAYLIUMH
MHPOBBIMU IIPOM3BOAUTEISIMUA aBTOMOOMIEH, MOpPCKHX
HEBOCHHBIX CYyJIOB, CEpPHOM KHUCIOTBHI, ILIACTMACC,
XMMHYECKHX  BOJIOKOH,  CHHTETHYECKOTO  Kaydyka,
MTJIOMaTepHaIoB, OyMaru u TKaHei.

[pakTHyeckoe 3aHsITHE
19

CamocTosTenpHas
paboTa oOyuaromuxcs
Haz pedeparom

I'eorpadus Tpancnopra

YMeHue OOBACHATH POJIb Pa3IMUHBIX BUIOB TPAHCIIOPTA
IPU TIEPEBO3KE I'PY30B U MACCaKUPOB.

YMeHue npUBOAWTH MPUMEPHl CTpaH, 00JIaJaroInuX
HauOOJbIIEH NPOTSHKEHHOCTBIO M IUIOTHOCTBIO CETH
JKEJIE3HBIX U aBTOMOOMIIBHBIX JIOPOT.

YMeHue HasplBaTh KpPYIHEHIINE MUPOBBIE TOPrOBBIE
HOPTHI U a3pOMOPTHI, OOBACHATH MX paclpeesieHHe Mo
peruoHam M CTpaHaM MHUpA.

YMeHue mokasblBaTh Ha KapTe M XapaKTepu3oBaThb
OCHOBHBIE PaliOHbI MEXAYHAPOIHOTO TYPHU3MA.

[pakTHyeckoe 3aHsITHE
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CamocTosTenpHas
pabota oOyuaronuxcst
Haj pedeparom

3apyoOexHas EBpona

YMeHHe T10Ka3plBaTh Ha KapTe pa3IM4HbIe CTPaHBI
3apy6esxHoii EBporibl.
CormocraBnenue crpal 3apy6exHoit EBponbl no miomanm

TEPPUTOPUH, UYHCICHHOCTH HACceleHWs ¥  YPOBHIO
9KOHOMHYECKOTO PAa3BUTHSI.
YMeHne TNpHBOAWTH TPHUMEPH CTpaH 3apyOeKHOU

EBpomnsl, Hanbonee Xopomo 00eCHeYeHHBIX pa3IHIHBIMH
BHIAMH TIPUPOIHBIX PECYPCOB.

YMeHne Ha3bIBaTh CTpaHbl 3apyOexkHoit EBpombr ¢
HanOOIbIINMHU u HaMMEHbIINMHU 3HAUYCHHUAMHU
€CTECTBEHHOI'0 MPUPOCTAa HACENECHUS, CPEAHEN MIOTHOCTH
HACEJICHHS U JI0JIU TOPOJCKOTO HACEIEHHUS.

YMeHHe T1OKa3pIBaTh Ha KapTe M XapaKTepu3oBaTh
KpynHeilme Tropoga M TOPOACKHE arjloMepaluuy,
OCHOBHBIE MPOMBIIIJIEHHbIE U CEIbCKOXO3AHCTBEHHBIE
pationsl 3apyOexxHOol EBpoTBI.

YMeHne OOBSACHATH OCOOCHHOCTH TEPPHUTOPHUATHLHOM
CTPYKTYpHI X03s1ficTBa I'epmannn 1 BenukoOpuTanum.

CamocTrosiTenbHast
paboTa oOygaromuxcs
HaJ pedeparom




3apy0OexHas Azus

YMeHue moka3blBaTh Ha KapTe pasIM4yHble CTPaHBI
3apyOexHoi A3u.

ComocraBnenne cTpaH 3apyOexHON A3WH TO IUIOIIAAH
TEPPUTOPHH, UYHUCICHHOCTH HACEICHHUS U  YPOBHIO
SKOHOMHYECKOTO Pa3BHUTHSL.

YMeHHe ONpeAeIiaTh pecypcooOeCcIeYeHHOCTh PA3ITMIHbIX
cTpaH 3apyOexHoi A3nu.

YMeHue Ha3plBaTh CTpaHbl 3apyOexxHOH Asum ¢
HauOOJIbIINMHU u HauMEHBIINMU 3HAaYCHUSAMU
€CTECTBEHHOI'0 MPUPOCTA HACENCHUS, CPEHEHl MIOTHOCTH
HaCeJICHUs U JI0JIU TOPOJICKOTO HACETICHHUS.

YMeHue NpuBOJUTh MIPUMEPHI CTpaH 3apyOexHoi A3uu ¢
OIHOPOAHBIM U Pa3HOPOJHBIM  3THHUYECKUM U
PEIUTHO3HBIM COCTABOM HACEIICHMUS.

YMeHHe T1OKa3pIBaTh HAa KapTe M  XapaKTepH30BaTh
KpyHHEHIINE Topoja W TOPOJCKHE AarjoMepanud,
OCHOBHBIE TOPHOIIPOMBIIIJICHHBIE U
CEIIbCKOXO035HICTBEHHBIE pailoHBI 3apyOeHOH A3HH.
YMeHne OOBACHATH OCOOCHHOCTH  TEPPUTOPHATIBHOU
CTPYKTYpHI Xo3g¥icTBa SAnonnu, Kutas u Maanu

CamocTosTenbHast
pabota o0yJaromuuxcs
Haj pedeparom

Asctpanus u OkeaHust

YMeHue OOBSCHATH TNPHPOJHBIE U HUCTOPUYECKHE
0c0o0eHHOCTH pa3BUTHA ABCTpaind U OKeaHHH.
Brinenenue oTpaciel MexXAyHapOAHOW cHelUalu3aluu
ABCTpanuu, yMEHHE [IOKa3blBaTh Ha  KapTe W
XapaKkTepu3oBaThb €€  KPYNHEWIIUME IPOMBILIUICHHBIE
LEHTPHI, OCHOBHEIE TOPHOIIPOMBITIIJICHHBIC u
CEIIECKOXO3SIICTBEHHBIC PAfOHBI

OpOHTANIBHBIN 0IIPOC

Adpuka

YMeHHe T10OKa3plBaTh Ha KapTe pa3iWYHbIe CTPaHBI
Adpukm.

YMmenne Has3bBaTh cTpaHel  Adpuxu, obnanaroniue
HauOONBIIeH IUIOMAbI0 TEPPUTOPUN W UHCIEHHOCTHIO
HaceJeHHS.

VMmeHnne 00bICHATH MIPUYNHBI SKOHOMHUUYECKOI OTCTAIOCTH
cTpad A¢ppuKH.

YMeHHe T1oKa3piBaTh Ha KapTeé U  XapaKTepH30BaTh
KpyNHEHIINE TOpoa, OCHOBHbIE FOPHOIIPOMBIIIIEHHBIE U
CeIIbCKOXO03SICTBEHHbIE pailoHbl AdpukH

OpOoHTANIBHBIN 0npoC

CeBepHas AMepuka

YMeHne OOBSICHATh TNPHUPOAHBIC, HCTOPHYECKUE |
9KOHOMHUEecKHe ocobeHHocTH  pas3Butust  CeBepHOM
AMepuKu.

Brinenenne otpacieit MeXIyHapOIHOW CIEIHAIH3aALIH
Kanansl,  ymMeHume  1okas3plBaThb  Ha  Kapre W
XapaKTepU30BaTh €€

KpYHHEHIINE  TPOMBIIUICHHBIE  IEHTPHl, OCHOBHBIC
TOPHOIIPOMBINIJICHHBIC 1 CENbCKOXO03SIUCTBECHHBIC paﬁOHBI.
YMmeHne OOBSICHATE OCOOCHHOCTH PAaCcOBO-3THHYECKOTO
coctaBa u pa3mennenus Hacesnenus CIIIA.

YMeHue mnokas3blBaTb Ha KapTe M  XapaKTepHU30BaTh
KpYIHEHIIINEe TOPOJCKUE arjioMepalyy, MEralonoJKChl,
OCHOBHBIC TIIPOMBINUICHHBIC H CENTbCKOXO03SIMCTBCHHBIC
paiionst CIITA

DpOHTANIBHBIN 0IIPOC

Jlatunckas AMepuka

YMeHue noka3bIBaTh Ha KapTe pa3iudHble cTpaHbl JIaTHH-

CKOM AMEpUKH.

Conocraenenue crpaH JIaTHHCKOM AMEPUKU MO MIIOMIA U

TEPPUTOPUH, UYUCIEHHOCTH HACENEHHs U  YPOBHIO
SKOHOMHUYECKOTO PAa3BUTHUSI.

Boinenenne crpan  JlatmHckoM  Amepuku, Haumboiee
O00EeCTIeYeHHBIX  PAa3MUYHBIMA  BHIAMH  IIPHPOTHBIX

pecypcoB.
YMeHue npuBoOIUTh IPUMEPHI cTpaH JIaTHHCKOH AMeprKH

[IpakTrdeckoe 3aHATHE
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C HanOONBIIMMH W  HAWMEHBIINMHU
€CTECTBEHHOT'O ITPUPOCTA HACEIICHHS.
ComnocraBnenne ctpad JIaTHHCKOH AMEPHKH 110 paCOBOMY
COCTaBy HACEJICHUSI.

YMeHne OOBACHATH OCOOCHHOCTH ypOaHW3alMu CTpaH
JlaTuHCKONM AMEpHKHU.

YMeHne TmokaselBaTh Ha KapTe M XapaKTepHU30BaTh
KpynHeiline  MNpOMBIIUIEHHBIE  LEHTPHl, OCHOBHBIE
TOPHOIPOMBIIUIEHHBIE U CEJIbCKOXO35HCTBEHHBIC PAaliOHBI
JlaTuHCKOM AMEpHKH.

Briaenenue otpacieil MexayHapoJHOH crieluaan3aiyy B
bpasumuu u Mekcuke

3HA4YCHUSAMHU

I'mo6anbHbIe TPOOIEMBI
YeJI0BeueCcTBa

Brinenenne riio0anbHEIX Mpo0IeM YeoBedecTBa.

YMeHue NpUBOIUTH TNPHUMEPHl MPOSIBICHHS CHIPHEBOH,
SHEPTreTUIECKOH, TeMOoTrpaduIecKOH, MPOJOBOIECTBEHHOM
U DKOJOTUYECKOH MpOoOJIEeM UeNIOBEYECTBa, IpEeAaraTh
BO3MOJKHBIE ITyTH UX PELICHUS

OpOHTAIIBHBIN OIIPOC

I'noGanbHBIE MPOTrHO3bI, 'MIIOTC3bI

CamocTosTenbHas
paboTa oOygaromuxcs
HaJ pedepaTom

Paznen 3. Xumus

KontponsHas padora 3
JuddepeHnnpoBaHHbIii
3a4er

XuMHs — HayKa O BELECTBaX

Omnpenensats  poJib
HapOJHOTO XO3sHCTBa

XUMUU B Pa3sBUTUU  OTpacie

OpOoHTANIBHBIN 0IIPOC

Cocras BemecTBa. Vizmepenue
BEIECTBA

YMeThb fAaBath OTNpPE/CieHHEe U OTICPUPOBATH CIIEAYIOIIUMHA
XHUMHUYCCKUMHU IIOHATHUAMU: BCIICCTBO, XUMUYECKUI
9JIEMEHT, aToM,

MOJIEKYJ1a, OTHOCHTEJbHBIC aTOMHAas W MOJCKYISIpHas
MAcChl, MOH, aJUIOTPOIMS, HW30TOIMBI, XHUMHYECKas CBSI3b,
3IIEKTPOOTPHUIATENBHOCTb, BaJICHTHOCTb, CTeTIeHb
OKHCIICHHUSI, MOJIb, MOJSIPDHAs Macca, MOJSpPHBIA 00beM
ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJIIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHS, PACTBOPHI, DJIEKTPOIHT U
HEDIIEKTPOJIHT, JIEKTPOIUTHIECKAS JIMCCOLHALINIS,
OKUCIINTCIIb u BOCCTAaHOBHUTCIIb, OKHCJICHUEC u
BOCCTaHOBJIEHHE, TEIUIOBOIl 3 (eKT peakiuu, CKOpOCTh
XAMHYECKOM peakiiu, KaTain3, XAMHIECKOe PaBHOBECHE,
YIJIEPOIHBIHN cKeTeT, (yHKIMOHANbHAS TPYIIIa, H30MEPHS,
TOMOJIOTHSI

[IpaxkTryeckoe 3aHATHE
22-24

OCHOBHBIE 3aKOHBI XUMHH

DopMyTupoBaTh 3aKOHBI COXPAHEHUS MAacChl BEIIECTB H
IIOCTOSIHCTBA COCTaBa BEILECTB.

VYcTaHaBIMBaTh MPUYMHHO-CIEACTBEHHONW CBS3H MEXIY
COJEPKAHUEM ATHX 3aKOHOB M HAlMCaHHMEM XUMHUYECKUX
¢dopmyn u ypaBHeHuil. Pemare pacueTHble 3agauu 1O
XMMHUUYECKUM (OPMYJIaM M YpaBHEHUSIM

IIpakTuueckoe 3anarue
25-28

Ilepuonuueckuii 3aKoH u
nepuoanyYecKas cuctemMa
XAMUYeCKuX 3yementon J[. 1
MenneneeBa

VYcTanaBaMBaTh SBOJIIOLIUOHHYIO CYIIHOCTb
MEHJIENICEBCKOH M COBPEMEHHOH  (hOPMYJIMPOBKH
nepuoguueckoro 3akoxa J[. 1. Menneneena.

OOBACHATH (m3maeckuit CMBICJ CHUMBOJIUKH

MIePUOIUIECKON TaOMUIBl XUMHUUECKUX dnemMeHToB [I. W.
MemnneneeBa (HOMEpPOB 3JEMEHTa, MEPHUOJA, TPYIIHI) H
YCTaHOBKA  MPUYMHHO-CIEACTBEHHOH  CBS3M  MEXKIY
CTPOEHHEM aToMa M 3aKOHOMEPHOCTSIMH HW3MEHEHUS
CBOWCTB 3JICMEHTOB M OOpa30BaHHBIX HMH BCIICCTB B
nepuojax u rpyrmnnax.

XapakTepru30BaTh 3JIEMEHTHI MAIIBIX ¥ OOJBIIUX MEPUOJIOB
no ux mnojoxeHutro B Ilepumoanyeckoit cucreme [. HU.
Menpaenecepa

WNuauBuayanbHbINA
onpoc

IIpakTuueckoe 3anarue
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VpaBHEHUS] XUMUYECKUX PEAKIHi

OTpa)KaTI) XUMHUYECKUEC MTPOUECChI C TOMOIIBIO ypaBHeHI/Iﬁ

HpaKTI/I‘-IeCKOC 3aHATHUC




XUMHYCCKUX peaKuHﬁ.

30,31

CrpoeHne BemecTBa XapakTepru3oBaTh Ba)KHEHININE THITBI XUMUYECKUX cBs3eil | OueHka
1 OTHOCUTEIBHOCTH 3TON TUIOJIOTHH. CaMOCTOSITENILHOI
OOBACHATD 3aBUCHMOCTH CBOMCTB BEUIECTB OT UX COCTaBa | pabOTHI ¢ y4eOHBIM
U CTPOCHUSI KPHUCTAJUIMYECKHUX PEIIETOK. MarepuaioM
Bopa. PacTBopsrI. dopmynupoBath  OCHOBHBIE  mojoxeHus  Teopun | OneHka
DJeKTPOIUTHYECKAst AUCCOLMALMS | DIEKTPOJIMTHYECKOW ITHCCOIMAIMM W XapaKTepHCTHKAa B | CAMOCTOSTEILHOMN
CBETE OTOM TEOPHUHM CBOWCTB OCHOBHBIX KJIAacCOB | pabOTHI C y4eOHBIM
HEOPraHUYECKUX COCAMHEHUH. MarepuaioM
CamocrosTenbHas
pabora oOyyaronuxcs
Haj pedepaTom
Knaccudukarnus seopranndeckux | Mcmoms3oBate B ydeOHOM ®  mpodeccroHanpHON | OpOHTANBHBIA OIIPOC

COEIMHEHNI U UX CBOMCTBA

JEATEIPHOCTH XUMHYECKUX TEPMHHOB U CHMBOJIHKH.
Ha3Batp u3yueHHblEe BellecTBa IO TPUBHMAIBHOW WU
MEXIYHApOJAHOH HOMEHKJIAType W OTpaXKEHHE COCTaBa

CamocrosTenpHas
pabota o0yJarouuxcs
HaJ COOOIIEHHEM, Ha

9THX COSIMHEHUH C TOMOIIHI0O XUMHUYECKHX (hOPMYIL. pedeparom
XUMHAYECKHE PEAKINH OOBSICHATE ~ CYIIHOCTh ~ XMMHYECKHX  IIporieccoB. | PpoHTaIbHBIN Ompoc
KnaccudunupoBaTh Xumudeckue peakiuu 1o pazindaeiM | CaMocTosiTeNbHas

IMpU3HAKaM: 4YHUCIIy M COCTaBy HPOAYKTOB U PCArcHTOB,
TeIIOBOMY 3¢QeKTy, HampapieHuio, (asze, HaIHUIHIO
KaTalu3aTopa,  WU3MEHEHHIO  CTEHEHEH  OKHCIICHHS
3JIEMEHTOB, 00Pa3yIOLIHUX BELIECTBA.

YcranaBiauBaTh MIPU3HKU 06mero U PpasjivyHOTO B
THIIOJIOTHHA ~ pPeakUWid Ui~ HEeOpraHWveckoil  u
OpraHMYeCKON XUMHH.

KiaccudunupoBarh BemecTBa M HPOLECCHl € TOYKH
3pEHHS OKUCIICHUA-BOCCTAHOBIICHUS.

CoCTaBIIATh ypaBHEHUs pEaklHil C IOMOLIBIO MeToja
3JIEKTPOHHOTO OaaHca.

OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEaKIiy
U TOJIOKCHHUA XUMHUYECKOI'O PABHOBCCHUSA OT PA3JIMYHBIX
(axTopoB

pabota oOyuaromuxcst
HaJ COOOIICHUEM

OCHOBHEBIE MOHITHUS dopMynupoBaTh OCHOBHbIE MOJIOKEHUSI teopun | OreHka
OpraHUYECKON XUMUHU XUMHUYECKOTO CTPOCHHUS OPraHUYeCKHMX COSAMHEHUH W | CaMOCTOSITeTHHOM
Y TEOPHsI CTPOCHUS XapaKTePUCTUKA B CBETE dTOW TEOPUU CBOWCTB OCHOBHBIX | pabOTHI ¢ yueOHBIM
OpPTaHUYECKUX KJIACCOB OPTaHMYECKUX COSIUHCHHUN MaTepralioM
COeIMHEHN
YTneBoaopoas! u UX IpUPOIHEIC JaBaTh XapakTepUCTHKY COCTaBa, CTPOCHHWs, CBOUCTB, | OueHKa
HCTOYHHUKH MONYyYCHUsT W  TPUMEHEHHWs  Ba)XKHEHIIMX  KJIACCOB | CAMOCTOSTENBbHOM
VIJIEBOAOPOAOB  (aJKaHOB, IMKIIOATKAHOB, AJKECHOB, | pabOTHI ¢ y4eOHBIM
AIKWHOB, apeHOB) W WX Hamboliee 3HAYUMBIX B | MaTepHAIOM

HapOﬂHOXOBﬂﬁCTBCHHOM IIaHE HpeHCTaBHTeHCﬁ.

[pakTHyeckoe 3aHsITHE
32-36
CamocTosTenpHas
paboTa o0yJaronuxcs
HaJl COOOIIEHHEM, HAT
pedeparom

Kucnopoaconepxamue
OpraHNYECKHe COCTMHEHUS

JlaBath XapakTEepUCTHUKY cCOCTaBa, CTPOEHMs, CBOMCTB,
MOJIy4YeHHUs U IPUMEHEHUs Tpe/ICTaBUTENeH Kiacca
KHCIIOPOJIOCOJIEPKALINX OPraHUYEeCKUX COEAMHEHUNH U UX
HanboJee 3HAUUMBIX

B HApOJHOXO35IUCTBEHHOM IUIaHE MPEJICTABUTEIICH.

DpoHTANIBHBIN 0IIPOC
Jlaboparopnas pabota 7
CamocrosTenbHas
paboTa oOygaromuxcs
HaJl COOOIICHIEM

A3OTCOI[€p>KaIIII/I€ OpraHu4eCcKuc
COCANHCHUA

JaBaTh XapaKTepUCTHKY COCTaBa, CTPOCHHS, CBOWCTB,
MONyYCHUsT W TPUMEHEHHs MpEJCTaBUTENeH Kiacca
a30TCOJICPKAIUX OPraHWYCCKUX COCIMHEHUA U UX
HanOoJIee 3HAYNMBIX

B HAPOIHOXO3SMCTBEHHOM IIJIAHE TPEICTABUTEICH.

DpoHTaNBHBIN OIIPOC
JlabopaTopHast paboTa 8
CamocrosrenbHas
paboTa 00yJaronuxcs
HaJ COOOIIIEHNEM

XuMus IOJIMMEPOB

JlaBaTh XapakTEpUCTHUKY COCTaBa, CTPOCHMs, CBOWCTB,
MTOJTyICHHS ¥ IPIMEHEHHS ITOJTMMEPOB

Ornenka
CaMOCTOSITCIIbHOM




paboTsI ¢ y4yeOHBIM
MaTepHaIoM
[IpakTuueckoe 3anarue
37

CamocrositensHas
pabota o0yJarouuxcs
HaJ COOOIIEHNEM




