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[Iporpamma  o6mieoOpazoBaTeabHOro yueOHOoro mpeamera «OCHOBBI
€CTECTBCHHO-HAYYHBIX  3HAaHUW»  MpeAHa3HAYeHa ISl  HM3yYeHUs B
NpOQECCHOHANIBHBIX ~ O0pa30BaTENbHBIX  OPraHU3alUsAX,  PEATH3YIOMINX
00pa3oBaTeIbHYI0 MPOTPaMMy CpeAHEro oOIiero oOpa3oBaHHsl B Mpelenax
OCBOEHHMSI OCHOBHOM MpodeccruoHanbHoi o0pa3zoBarenbHoil nporpamMmbsl CITO
(OIIOIT CIIO) na 6a3e OCHOBHOrO OOIIEro OOpa3oBaHMSs, NMPU MOATOTOBKE
KBaJIM(UIMPOBAHHBIX Pa0OUNX, CIYXKAIIHUX, CIIEIUATUCTOB CPEIHErO 3BEHA.
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IHosicHuTEeNLHAA 3ANIUCKA

[Iporpamma yueOHoro mnpeamera  OCHOBBI €CTECTBEHHO-HAYYHBIX
3HAHWI MpeJHa3HAueHa I WU3Y4YeHUs XUMUHU, OUOJIOTMM U reorpaduu B
npodeccroHanbHbIX 00pa3oBaTenbHbIX opranuzanusx CIIO, peanusyromux
o0Opa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro oOIero oOpa3oBaHUsA B Ipeneiax
OCBOEHHSI OCHOBHOM MpodeccrnoHaibHoil oOpa3oBaTensHoil mporpammer CI1O
(OIIOIT CIIO) na 6a3e OCHOBHOTO O0mIETO OOpa3OBaHWS TPH TOITOTOBKE
CHELUATNCTOB CPEHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii PI'OC cpemHero
oOmero o00pa3oBaHMs, NPEIBABIAEMBIX K CTPYKTYpPE, COIAEPXKAHHIO U
pe3yJibTaTaM OCBOEHUS AUCUUILTUHBI OCHOBBI €CTECTBEHHO - HAyUHBIX 3HAHUH,
B COOTBETCTBMM C PeKkOMEHJanusMU MO OpraHU3aluy TOJIY4YEHHUs CPEIHEro
oOuiero oOpa3oBaHMsI B Ipelneiax OCBOCHMsSI OOpa3oBaTENbHBIX MPOrpaMM
cpenHero npogeccuoHaIbHOro o0Opa3oBaHMsl Ha 0a3e OCHOBHOIO OOILEro
oOpa3oBaHMsI C YydeToM TpeOoBaHUN (enepalabHbIX TOCYJapCTBEHHBIX
o0Opa30BaTeNbHBIX CTAaHAAPTOB W IOJIY4aeMOM CIEUUANIbHOCTH CpPEIHEro
npodheCCUOHAIBHOTO 00pa30BaHUSI.

Coneprkanue mporpaMMmbl yueOHoro mnpenaMera OCHOBBI €CTECTBEHHO -
HAYYHBIX 3HAaHUU HAMpaBICHO Ha JOCTIKEHUE CIETYIOMINX IIeIeH:

+ OCBOCHHME 3HAHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOU KAPTHUHE
MHUpa U METOJIaX €CTECTBEHHBIX HAYK;

- 3HAaKOMCTBO C HauOoliee BaXHBIMU UACSIMH H JOCTHKEHUSIMH
€CTECTBO3HAHMUSA, OKA3aBIIUMU OIpENesIoliee BIUsIHNE Ha Pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

+ OBJIAJICHHME YMEHHUSIMH TPUMEHSTh T[OJY4YCHHbIE 3HAHUS  JUIS
OOBSICHEHUSI SIBJICHMM OKpY’KAIOLEro MHUpA, BOCHOPUATHA HH(OpManuu
€CTECTBEHHO-HAYYHOI'0 U MPO(ECCUOHATBLHO 3HAYUMOTO CO/ICPKAHMS,

+ DPa3BUTHE WHTEUIEKTYaJbHBIX, TBOPYECKUX  CIIOCOOHOCTEH WU
KPUTHUYECKOTO MBIIUIEHUSI B XOJI€ MPOBEAEHUS MPOCTEHUIIUX HCCIEI0BaHUM,
aHalv3a SIBJICHWUW, BOCHPUATHS W WHTEPHPETAIMU ECTECTBEHHO-HAYYHOU
uH(popmanuu;

« BOCTIHTaHHE YOEXKICHHOCTH B BO3MOXHOCTH TIO3HAHMS 3aKOHHOMN
IPUPOJIBI M MCTIOIB30BAHUS JOCTHIKCHHI €CTECTBEHHBIX HAyK I Pa3BUTHUSA
[IUBUIM3AINH U TTOBBIIICHUS Ka4eCTBA KU3HU;

+ OCBOGHHE CHCTEMBl ECTECTBEHHO-HAYYHBIX 3HAHUH O IIEJIOCTHOM,
MHOT000pa3HOM M TUHAMUYHO M3MEHSIONIEMCSI MUPE, B3aUMOCBSI3U TIPUPO/IBI,
HACEJICHUS U X031CTBa HA BCEX TEPPUTOPHAIBHBIX YPOBHSX;

. OBJIAJICHHME YMEHUAMU COYETaTh TJOOANbHBINA, PETUOHANBHBIA MU
JIOKQJIbHBIM TOAXObl ISl ONMHCAaHUS W aHajdu3a MPHUPOAHBIX, COIHAJIBHO-
HKOHOMUYECKHUX, T€0IKOJIOIMUECKUX MPOIIECCOB U SIBJICHMUIA;

+ OCBOEHHE CHCTEMBbl ECTECTBEHHO-HAYYHBIX 3HAHHI O IEJIOCTHOM,
MHOTOOOPa3HOM U JTMHAMUYHO U3MEHSIOIIEMCSl MUPE, B3aUMOCBSI3H MIPUPOIBI,
HACeJIeHUs M XO3sIMCTBa Ha BCEX TEPPUTOPUATBHBIX YPOBHSX;



« TIOHUMaHue reorpaduyecKoi crenuPuKu KPYIMHBIX PETHOHOB U CTPaH
MHpa B YCJIOBHSX CTPEMHUTEIHLHOTO PA3BHUTHS MEXIYHAPOIHOTO TypHW3Ma W
OTIbIXa, JCJIOBBIX M O0Opa30BATENBHBIX MPOTPAMM, TEICKOMMYHHUKAIUNA U
IIPOCTOTO OOIICHWS;

+ TPUMEHEHHE eCTECTBEHHO-HAyYHBIX 3HAHWK B MPOQeCcCHOHATBHOM
JCSATCIIBHOCTH W TOBCEAHCBHOW JKU3HHM I OOecredeHus Oe30MacHOCTH
KHU3HEACITSILHOCTH; TPAaMOTHOTO HCIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHIA;
OXPaHbI 370POBbsI, OKPYXKAIOIICH CPEIbI.

B mporpamMMy BKITIOYEHO coziep)KaHue, HampaBlieHHOE Ha (OPMUPOBAHNE
y CTYISHTOB KOMIIETCHIIMHA, HEOOXOMMMBIX JJisi Ka4eCTBEHHOTO OCBOCHUS
OIIOIT CIIO nHa 06a3e OCHOBHOrO 0OImIEr0 00pa3oBaHUSI C TMOJYYCHHUEM
cpeaHero oOmiero oOpa3oBaHUs; MPOrPaMMbl TMOATOTOBKH CIEHMAIMCTOB
cpeanero 3BeHa (IITICC3).

[Iporpamma yueOHOTO mpeamera OCHOBBI €CTECTBEHHO - HAYYHBIX
3HaHUW YTOYHSET COAepKaHHEe y4eOHOrOo MaTepHala, MOCIeJ0BATeIbHOCTD
€ro M3YYCHHS, TEMATHKy MPAaKTHUYECKUX 3aHSITHH, BHIBI CAMOCTOSTEIHHBIX
paboT, pacnpejiesieHue Y4eOHbIX YacoB C Yy4e€TOM CHEIU(UKH MporpaMm
MOJITOTOBKH CHEIUATNCTOB CPEIHETO 3BE€HA, OCBAMBAEMOM CIIEIIMAILHOCTH.

[Iporpamma MOXKET HCIIOJIb30BAThCS po(hecCHOHATLHBIMU
o0pa3oBaTeNbHBIMU  OpPTaHM3AIUSIMH, PEATUIYIOIMIUMH  00pa30BaTEIbHYIO
nporpaMmy cpenHero obiiero oOpaszoBaHus B mpenenax ocBoenus OITOIT
CIIO na 6a3e 0cCHOBHOTO 00111ero 00pa3oBaHMs.

OCHOBBI €CTECTBEHHO - HAYYHBIX 3HAHHUW SIBISICTCS JTOTIOJHHTEIHLHBIM
y4eOHBIM TPEIMETOM.

B npodeccuonanbHbix 00pa3oBaTeIbHBIX OPraHU3AUAX, PEATU3YIOUITUX
00pa3oBaTeNbHYI0 TPOTpaMMy CpeaHero oOIiero oOpa3oBaHHUs B Mpenesiax
ocBoenusi OIIOIT CITO Ha 6a3e OCHOBHOTO 001Iero o0pa3oBaHus, y4eOHbIN
npeamMeT OCHOBBI  ©€CTECTBEHHO - HAyYHBIX 3HAHUH wW3ydaeTcs B
obmeoOpazoBarenbHoM 1ukie ydeOHoro tmaHa OITIOIT CIIO nHa 0aze
OCHOBHOTO 00mero oOpa3oBaHUs ¢ TIOJIYYEHHEM CpPEIHEro oOIIero
obpazosanus (IITICC3).

N3ydenne yueOHOro npeaMera OCHOBBI €CTECTBEHHO - HAYYHBIX 3HAHHUI
3aBepIaeTcs MoABEACHUEM UTOTOB B (popme nuddepeHIIMpoBaHHOTO 3aueTa B
paMKax MpOMEXYTOYHOM aTTECTalMu CTyAEHTOB B npouecce ocsoeHus OITOI1
CIIO ¢ nomyuenueMm cpeanero odmiero oopaszosanus (ITIICC3.).



IInanupyembie pe3yabTAaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

OcBoenue comepxkaHusi ydeOHOTO Tpenmera OCHOBBI €CTECTBEHHO -
HAy4YHbIX 3HAHUH, O0OECIeUrMBaET JIOCTHXKCHHE CTYJIEHTaAaMHU CJEAYIOIINUX
PE3yNbTATOB:

* TUYHOCHHbBIX:

-YCTOMYMBBIM HHTEpPEC K MCTOPUM U JOCTIKEHUSIM B 00JacTu
€CTECTBEHHBIX HAayK, YyBCTBO FOPJIOCTH 32 POCCUMCKHUE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTh K  TPOJOJDKEHUIO  OOpa3oBaHHs,  IOBBIIICHUIO
KBaMPUKauuu B U30paHHOM  mpodecCUOHATBHOM  ESITENIbHOCTH  C
WCITOJIh30BAaHNEM 3HAHUM B 00JIaCTH €CTECTBEHHBIX HAYK;

- OOBEKTHMBHOE OCO3HAaHUE 3HAYMMOCTH KOMIIETEHIIUA B o00JacTu
€CTECTBEHHBIX HAayK I uYeloBeKa M O0OIlecTBa, YMEHHUE HCIOJIb30BaTh
TEXHOJIOTUYECKUE JOCTHXKEHHUS B 00jacTu reorpaduu, XUMuu, OUOJIOTHU U
SKOJIOTMM JJI1 TOBBIIICHUS] COOCTBEHHOTO HWHTEIJIEKTYaJIbHOTO Pa3BUTHUS B
BBIOpPAHHON TPO(PECCHOHATIBHOM 1€ TEIbHOCTH;

- yMEHHE TMPOAHAIM3UPOBATH TEXHOTEHHBIC TIOCICACTBUS IS
OKpY XKalolen cpeibl, ObITOBOM U MPOU3BOACTBEHHOM IESITEILHOCTH YEIIOBEKA;

- cOPMHUPOBAHHOCTH AKOJIOTHYECKOTO MBIIIICHUS, TOHUMAHUS BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX TMPOIECCOB HAa COCTOSHHE MPUPOJHOW U
COIIMAIIBHOM  Cpelbl;  MPUOOPETEHUE  OMbITa  HKOJIOrO-HapaBICHHON
NEATEIIbHOCTH;

- YMEHHUE SCHO, TOYHO, TPAaMOTHO H3JlaraTh CBOWM MBICIHM B YCTHOM U
MUCHbMEHHOM peYM, MOHMMAaTh CMBICI TMOCTABJIECHHOW 3a/laud, BHICTPaUBaTh
apryMEHTAITNI0, TPUBOANTH ApTYMEHTHI 1 KOHTPApTyMEHTHI

- TOTOBHOCTb CaMOCTOSITEJIbHO JOOBIBATH HOBBIC JIJIsi C€0sl €CTECTBEHHO-
Hay4YHbI€ 3HAHHUS C MCIOJIB30BAHUEM ISl ATOrO0 JIOCTYMHBIX HCTOYHUKOB
uHpopmanuu;

- YMEHHE yNPaBiIsTh CBOCH MO3HABATEIBLHOMN ACATEILHOCTHIO, TPOBOIUTD
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHUS;

- yYMEHUE BBICTPaNBaTh KOHCTPYKTUBHbBIC B3AUMOOTHOIICHUSI B KOMaH/Ie
0 pEeIeHUI0 O0IIKX 3a7]a4 B 00J1aCTH €CTECTBO3ZHAHUS;

. MemanpeomennpIx:

- OBJIaJICHNE YMEHUSMU W HABBIKAMU PA3IMYHBIX BUJIOB IMO3HABATEIHLHON
NEATEIIBHOCTH JUISl U3YYEHUsSI Pa3HbIX CTOPOH OKPYXkAIOIIETO €CTECTBEHHOTO
MUpa;

- IPUMEHEHHE OCHOBHBIX METOJOB MO3HaHMS (HAOIIOJCHUS, HAYYHOTO
OKCIEPUMEHTA)  JJIi  M3YYCHHUS  Pa3JIMUYHBIX  CTOPOH  €CTECTBEHHO-
HAyYHOMKAPTUHBI  MHpPA, C  KOTOPHIMH  BO3HHMKAE€T  HEOOXOJAMMOCTh
CTaJIKUBAThCS B MpodeccuoHaIbHOM cdepe;

- YMEHUE ONpPEeesaTh 1IN U 3a/1a4u ACSITEILHOCTH, BHIOUPATh CPECTBA
JUTSI KX JIOCTHDKEHUS Ha TIPaKTHKE,

- YMEHHE WCHOJb30BaTh PA3TMYHBIE WCTOYHUKH JJIA TOJTYyYEHUS
€CTECTBEHHOHAYYHOH WH(POPMAIlUA M OICHWUBATH €€ JOCTOBEPHOCTH JIJIS



JOCTHKEHHUsI IOCTABJICHHBIX LIEJeH U 3a1ady;

- TpPEJCTaBICHHE O HEOOXOJUMOCTH OBJAJACHUSA TeorpapuuecCKUMU
3HAaHUAMHU C IIeNIbI0 (POPMUPOBAHUS aJIEKBATHOTO MOHUMAaHHUS OCOOCHHOCTEM
Pa3BUTHS COBPEMEHHOTO MHPA;

- T[OHMMaHue MecTa MW poiu reorpadum B CHUCTEME HAYK;
npe/icTaBlieHne 00 OOIMUPHBIX MEKIUCIUIUTMHAPHBIX CBSA3SIX reorpaduu.

J npeomemmnule

- BJIaJICHUE TIPE/ICTABICHUSIMH O COBPEMEHHOW reorpauueckoil Hayke,
e€ y4acTUHU B PEIICHUHU BAXKHEHUIITUX MPOOJIEM YeIOBEUECTBRA;

- BIaJCHHE TeorpauYecKuM MBIIIICHUEM I OTpeAeNCHUs
reorpaUyecKux  acmeKkTOB MPUPOJHBIX, COIHAIBHO-DKOHOMUYECKHX |
HKOJIOTMYECKUX MPOIIECCOB U MPOOIIeM;

- c(hOpMHUPOBAHHOCTH CHUCTEMBl  KOMIUIEKCHBIX COLIMATBHO
OPUEHTHUPOBAHHBIX TeOorpapUUecKuX 3HAHUN O 3aKOHOMEPHOCTSAX pa3BHUTHUSA
OPUPOJIbI, pa3MELIEHUS HaceleHHs M  XO3sicTBa, O JUHAMHUKE U
TEPPUTOPHATIBHBIX O0COOEHHOCTSIX IIPOLIECCOB, IPOTEKAIOIINX B
reorpayuueckKoM NpoCTPaHCTBE;

- BIQJCHUE YMEHUAMM IPOBEACHUS HAONIOACHUNA 3a OTIECIbHBIMU
reorpauuecKuMu 0ObEKTaMH, IPOLECCAMU U SIBICHUSAMHU, UX U3MEHEHUSIMU B
pe3ysibTaTe NPUPOJHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUIA;

- BIIQJICHUE YMEHHUSMH HCIOJB30BaTh KapThl PA3HOTO COJCPIKAHUS IS
BBISIBJICHHSI ~ 3aKOHOMEPHOCTEM W TEHACHIM, TMOJY4YeHHs]  HOBOTO
reorpauyeckoro 3HaHWS O MPUPOAHBIX COIUAITBHO-DKOHOMHUYECKHX H
HKOJIOTMUYECKUX MPOIIECCaX U SIBIICHUSX;

- BJIAJICHUE YMEHHUSMHU Teorpauueckoro aHaim3a M HHTEPIpETaluu
pazHoo0Opa3Hoi nHpoOpMaIuy;

- BIAJCHHE YMEHHUSIMH TPUMEHSITh TeorpaduyecKkue 3HAHUS IS
OOBSCHEHMSI M  OIEHKH  Pa3HOOOpa3HBIX  SIBIEHUH W MPOIIECCOB,
CaMOCTOSITEJIbHOTO OLIEHMBAaHUSI YPOBHSI OE30MAaCHOCTH OKPY’KaloLIEH cpeibl,
aJlanTaluy K U3MEHEHUIO €€ YCIOBUIA;

- c(hopMHpPOBAHHOCTh TMPEJACTABICHUN M 3HAHUK 00 OCHOBHBIX
npobsieMax B3aUMOJEWUCTBUS MPHUPOABI M OO0IIECTBAa, O MPUPOAHBIX U
COLIMAJIbHO-9KOHOMUYECKUX ACMEKTaX KOJOTUYECKUX MPOOIIEM.

- chOpMUPOBAHHOCTh MPEJCTABICHUN O MECT€ XMMHH B COBPEMEHHOMU
Hay4YHOW KapTHHE MUPA; TOHUMaHKE POJI XUMHH B (POPMUPOBAHUHN KPYro3opa
U (QyHKIMOHAIBHON T'PaMOTHOCTH 4YeNOBEKa MJIA PEIICHHUS MPaKTUIECKUX
3azay;

- BIIQJICHHE OCHOBOIMOJIATAIOIINMY XUMHYECKIUMH TTOHSATHIMH, TEOPUSIMHU,
3aKOHaMH ¥ 3aKOHOMEPHOCTSIMH, YBEPEHHOE TIOJb30BAaHUE XHUMHUYECCKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJaJE€HUE  OCHOBHBIMM  METOAaMH  HAy4YHOIO  IIO3HaHUA,
MCIOJIb3YEMBbIMU B XUMUU: HAOIIO/IEHUE, ONTMCAaHUE, U3MEPEHUE, IKCIIEPUMEHT;
yMeHHe o0palaThiBaTh, OOBSICHITH PE3yJbTaThl MPOBEAEHHBIX OIBITOB H



JieNiaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSATH METOMAbI MO3HAHUS
IIPU PELICHUM ITPAKTUYECKUX 3a/1a4;

- c(OpMHUPOBAHHOCTh YMEHHUS J1aBaTb KOJMYECTBEHHBIC OLIEHKH U
IPOBOJUTH PACUETHI IO XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM;

- BJIAJICHUE MpaBWJIAMHU TEXHUKHU OE30MAaCHOCTH IPHU HCIOJIb30BAHUU
XUMHUYECKUX BELIECTB;

- c(OPMHUPOBAHHOCTb COOCTBEHHOM TO3MLIMHM IO OTHOLIEHUIO K
XUMHUYECKON HHPOpMAIIUH, [T0JIy4aeMOM U3 pa3HbIX HCTOUYHUKOB.

- c(OpMUPOBAHHOCTh MPEACTABICHUI O POJIM U MeCTe OHOJIOTUU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa; IOHUMaHWE poiau OHUONOTHH B
dbopMupoBaHUN Kpyrozopa U (HYHKIIMOHATIHLHOW TPAaMOTHOCTH YEJIOBEKa IS
pEeLICHNs MPAKTUYECKUX 3a1aY;

- BJAQJCHUE OCHOBOIIOJATAIOIIMMH TMOHATUSMH W NPEACTABICHUSIMHU O
KUBOW TMpUponae, €€ ypOBHEBOW OpPraHM3allMd W DBOJIOLUHU; YBEPEHHOE
MOJIb30BaHUE OMOJOTMYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIAQJECHUE  OCHOBHBIMHM  METOJAAMM  HAy4YHOrO  IO3HAHWI,
UCIIOJb3YEMBIMU TPU OMOJOTUYECKUX HCCIEIOBAHUIX JXHMBBIX OOBEKTOB U
HKOCUCTEM: OIKUCAaHUE, U3MEpPEHHUE, MPOBEACHUE HAOIIOJACHUI; BBISIBICHUE U
OLICHKA AHTPOIIOI€HHBIX U3MEHEHUH B IIPUPOJIE;

- c()OPMUPOBAHHOCTb YMEHUU OOBACHATH PE3yNbTaThl OMOJIOTMYECKHUX
HKCIIEPUMEHTOB, pellaTh 3JI€MEHTapHbIe OMOJIOTrMUECKHE 3a/1a4H;

- c(OPMHUPOBAHHOCTb COOCTBEHHOM TO3MIMHM IO OTHOLIEHUIO K
Ouonornyeckod HHQPOpMAIMK, TMOJy4yaeMOM U3 pa3HbIX MCTOYHHUKOB, K
rJ100aJIbHBIM SKOJIOTHYECKUM MPOOIeMaM U MyTSIM HX PEIICHHS.

Conepikanue OcHoBHBIC (popMHUpYeMBbIe YHHBEpPCaJbHbIE
o0yueHust yueOHbIe 1eliCTBUS, BUAbI pe4eBOH
AEATEJbHOCTH
I'eorpagus
Beenenue. Hcrounnku | O0bsicHeHUE MEXK U CLUILUIMHAPHBIX CBsI3EU
reorpadudeckoi reorpaduu. Has3BaHue TpPagUIIMOHHBIX M HOBBIX
uHbopMaIuu MCTOYHUKOB reorpaduueckoit nHGpopMaIuu.

JemoncTpauus posu MaTepHeTa 1
reOMH(POPMALIMOHHBIX CUCTEM B U3yUEHUHU
reorpapuu

IlomuTnueckoe

YCTPOHCTBO MHUpPa YMeHue MOKa3blBaTh Ha KApPTE Pa3jIMYHBbIE CTPAHBI

MHpA. YmMmeHnue MPUBOJUTHL  NOPUMEPBl WU
XapaKTepPU30BaTh COBPEMEHHBIE
MEXTOCY/IapCTBCHHBIE KOH(MIUKTHI B Pa3IMYHBIX
peruoHax MHpa. Briaenenue CTpaH Cc

pecnyOIUMKAaHCKOM ©  MOHapXUYecKod QpopMamu
IPABJICHUS, YHUTApHbIM U (peIepaTUBHBIM THUIIAMU
rOCYJJapCTBEHHOTO  YCTPOMCTBA B  PAa3IUYHBIX
peruoHax mupa. OObsCHEHUE pa3IM4YUi Pa3BUTHIX U




Pa3BUBAOIIHNUXCA CTPAH IO YPOBHIO HMX COIHMAJIBHO-
9KOHOMHYCCKOI'O pa3BUTH.

YMeHue IMPUBOAUTDL IIPUMCPBI U XaPaAKTCPU30BATb
Pa3JIUYHbIC THUIIBI CTPAH I1I0 YPOBHIO COIIMATIbHO-
OKOHOMHYCCKOI'O PA3BUTHA

['eorpadust MupoBbIX
IPUPOJHBIX PECYPCOB

OOBbsCHEHNE OCHOBHBIX HalpaBJICHUI HKOJIOTU3ALUN
XO35IMCTBEHHOM JEATEIBHOCTH YEJIOBEKA.
Brigenenue pa3inyHbIX TUIIOB
MPUPOAONOIb30BaHus. OnpeaeneHme
00€CIeYEeHHOCTH Pa3InYHbIMU BUAAMHU HPUPOTHBIX
pPECYpPCOB OTAEIBHBIX PETMOHOB U CTPAH MHPA.
YMeHue MnokaspiBaTh Ha KapTe€ OCHOBHBIE MHUPOBBIE
palioHbl J1OOBIYM PA3IUYHBIX BHJIOB MHUHEPAIBHBIX
pecypcoB.

YMeHHe Ha3bIBaTh OCHOBHBIE HAIPABIICHHUS
UCII0JIB30BaHUs pecypcoB MuUpOBOro okeaHa

['eorpadus naceneHus
Mupa

YMeHne Has3bplBaTb MHUPOBYK) JECATKY CTpaH C
HaMOOJBIIIEH YUCIEHHOCTHIO HACETICHUSI.

Briaenenue pasnuMyHbIX TUIOB BOCHPOU3BOJCTBA
HACEJIEHUSI W TPUBEIACHHE IPUMEPOB CTpaH, A
KOTOPBIX OHU XapaKTEPHBI.

YMeHne Ha3blBaTh OCHOBHBIE INMOKAa3aTeNd KadyeCTBa
KU3HUHACEIICHUS.

YMeHue npuBOIUTh TPUMEPHI CTPAH C OJHOPOIHBIM
U HanboJiee pa3HOPOIHBIM PACOBBIM, dTHUYECKUM U
PEIUTUO3HBIM COCTABOM HACEJICHUS.

YMeHue nmpuBOIUTH MPUMEPHI CTPaH ¢ HAUOOJbIIEH
Y HAMMEHbUIEH CPEIHEN IIJIOTHOCTHIO HACEJICHUS.
OObsicHEeHHE OCHOBHBIX HAINpaBICHUN W TPUYUH
COBPEMEHHBIX MEKTYHAPOIHBIX MUTpanun
HAaCeJICHUS.

YMeHue npuBOIUTH MPUMEPHI CTPAH ¢ HAUOOJbIIEH
Y HAUMEHBIIEH 10JIEN TOPOJCKOTO HACEIICHUS.
YMeHue noka3pIiBaTh Ha KApTE€ MUPOBBIE
«CBEPXTropoiay M MErajJonOJIUCHI

MupoBoe X0341CTBO
CoBpemeHHbIE
0COOEHHOCTH pa3BUTUS
MHUPOBOT'O XO35IUCTBA

YmMenue NABATh OnpeaeTICHUE TIOHSITUI
«MEXIyHapoJgHOe  reorpaduyeckoe  pasjelieHue
TpyIa», «MEKIyHapoAHas CHENUaIu3alus» U
«MEXYHAPOJIHOE KOOIIEpUpOBaHuE». Brinenenue
XapaKkTEepHbIX  YE€PT  COBPEMEHHOM  HAy4HO-
TEXHUYECKOU PEBOIIOLIUU.

YMeHune  HasplBaTh  BEOyLIME€  MHPOBBIE U
PETUOHAIBHBIE 3KOHOMHYECKHE HMHTErPAlOHHbBIC
TPYNIUPOBKHU.




YMeHue NpuBOIUTH IPUMEPBI OTPACIIEU PA3JINYHBIX
chep X03SIMCTBEHHOM NESITEIIbHOCTH.

VYMeHnue Ha3pIBaTh Haubosee nepeoBble U Hanboee
OTCTAJIbIE  CTPaHbl MHpa II0 YPOBHIO  HX
SKOHOMHUYECKOTO PA3BUTHS

['eorpadus otpacieit
NEePBUYHON cephl
MHPOBOI'O XO3SMCTBA

Brinenenue XapaKTEePHBIX 4epT «3€JIEHON
PEBOJIIOLUUY. YMEHNE MPUBOAUTH NPUMEPHI CTPAH,
SIBJISTFOLIAX CS BEAYIINMU MHPOBBIMU
MPOU3BOJUTEISIMA PA3IUYHBIX BHUJOB MNPOIYKIHH
pPacTEeHUEBOACTBA U )KUBOTHOBOJCTBA.

YMeHne Ha3bIBaTh CTPAHBI, SBIISIIOMINECS BEAYIIUMHU
MHUPOBBIMU TTPOU3ZBOAUTEIIIMU PA3JIMYHBIX BHUJIOB
MHMHEPAIBHOTO ChIPbS. ¥ MEHHE NTOKA3bIBaTh HA KApTe
u XapaKTEepU30BaTh OCHOBHBIE
TOPHONIPOMBIIUIEHHBIE U CEJIbCKOXO35MCTBEHHbBIE
palioHbl MUpa

['eorpadus otpacneit
BTOPUYHOM chepbl
MHUPOBOTO XO35IMCTBA

YMeHue IIpUBOAUTL IIPUMCPLI CTpaH, OCHOBHAaA
YacCThb SJICKTPOOHCPIUU B KOTOPBIX IIPOU3BOAUTCA HA

TCIINIOBBIX, THAPaBJIINYCCKUX n ATOMHBIX
QJICKTPOCTAaHIMAX. VYMmeHue Ha3bIBaThb CTpaHbI,
ABJIIAIOIIHECA BCAYIINMHU MHUPOBBIMH

MPOU3BOJIUTEIISIMU UYEPHBIX M IIBETHBIX METAJIOB.
Broinenenne ctpan ¢ Hanbojee BBICOKMM YpPOBHEM
Pa3BUTHUSI MAIITUHOCTPOCHHS.

YMeHue Ha3bIBaTh CTPaHbI, SBISIOMIMECS BEIYIIUMU
MUPOBBIMU IPOU3BOIUTEIISIMU aBTOMOOUIIEH,
MOPCKHX HEBOCHHBIX CYJOB, CEpPHOW KHUCIOTBHI,
MJ1aCTMACC, XUMUYECKHX BOJIOKOH, CUHTETHYECKOTO
KaydyKa, MUJIOMaTepralioB, OyMaru u TKaHen

['eorpadus otpacneit
TPETUYHOM Chepsl
MHPOBOT'O XO3SIMCTBA

YMeHue OOBACHATH pOJIb  Pa3IUYHBIX  BUJOB
TPaHCIIOpTa IIPU IIEPEBO3KE I'PY30B U MACCAKUPOB.
YMeHue NmpuBOIUTH MPUMEPHI CTpaH, 00JaJaroIIMX
HanOOJbIIEH MPOTSHKEHHOCTBIO U IUIOTHOCTBIO CETU
KEJIE3HBIX U aBTOMOOMIIbHBIX JIOPOT.

YMeHne Ha3blBaTh KPYIHEUIINE MUPOBBIE TOPIrOBbLIE
HOPTHI U a3pPONOPThI, OOBICHATh UX paclpeneseHue
II0 PETMOHAM U CTpaHaM MUpa.

YMeHne MOoKa3blBaTh Ha KapTe U XapaKTepU30BaTh
OCHOBHBIE PAOHBI MEKIYHAPOJAHOIO TypU3Ma.
YMeHue OOBSICHATH MECTOIOJIOKEHUE BEIyIIUX
MUPOBBIX HEHTPOB OUPIKEBON JESITEIHHOCTH.
YMeHue Ha3blBaTh CTpaHbl C  HaWOOJBIIMMHU
o0beMaMH BHEIIHEH TOPTOBJIM TOBAPAMHU

Pernons mupa

YMeHue Iokas3blBaTh Ha KapTC pa3JIMYHbIC CTPAaHbI




['eorpadus naceneHus
1 XO35IMCTBA
3apy6exxnoi EBporibl

3apyOexHnoi EBpornbl.

ConoctaBinenue ctpaH 3apyOexHoil EBponbl 1o
IJIOIIAIA TEPPUTOPUHN, YHUCICHHOCTH HACEIICHHS U
YPOBHIO SKOHOMHUYECKOT'O Pa3BUTHSI.

YMeHue TpUBOAUTH MPUMEPHI CTpaH 3apyOekHOU
EBponbl, Hambonee  xopomo  o0OecreyeHHBIX
Pa3IMYHBIMHA BUIAMU IPUPOJHBIX PECYPCOB.
YMeHue Ha3bIBaTh CTpaHbl 3apyOexHoi EBpormbl ¢
HAauOONBIIUMU W  HAUMEHBIIMMHU  3HAYCHUSIMU
€CTECTBEHHOI'O IPUPOCTA HACEJICHHs, CpEIHEn
IJIOTHOCTM  HACEJNEHUsT M JIONM  TOPOJCKOIO
HAaCEJICHMUS.

YMeHue moka3blBaTh Ha KapTe M XapaKTepU30BaTh
KpyIHEHIIMe ropoja M TOPOJACKUE arioMepaluu,

OCHOBHBIE MPOMBIIIJICHHBIE u
CEJIbCKOXO03SIICTBEHHbIE palioHbI 3apy0exxHon
EBpormnsbl.

YMeHue o0BSICHATh 0OCOOCHHOCTH TEPPUTOPHATBHON
CTPYKTYpPBHI X0341CTBA I'epmanun U
BenukoOputanuu

['eorpadus nacenenus
1 XO35IMCTBA
3apyOexHoi Azuu

YMeHHEe NOKa3blBaTh HAa KAPTE Pa3jIMYHBIE CTPAHBI
3apyOexHoi Azum.

ComnoctaBienue cTpan 3apyOexHoil As3um 10
IJIOWIAIA TEPPUTOPUHN, YHUCICHHOCTH HACEIICHHS U
YPOBHIO SKOHOMHUYECKOTOPa3BUTHSI.

YMeHue  ompenensiTh  Pecypcoo0ecne4eHHOCTh
Pa3IMYHBIX CTpaH 3apyOexHOU A3uu.

YMeHue Ha3bIBaTh CTpaHbl 3apyOekHON Asum ¢
HauOONbIIMMU M  HAUMEHBIIMMU  3HAYECHUSAMU
€CTECTBEHHOI'O IIPUPOCTA  HACEJICHMs, CpeaHen
IUVIOTHOCTM  HACEJIEHWsT U JOJU  TOPOJCKOIO
HACEJICHHUS.

YMeHue mpUBOAUTH MPUMEPHI CTpaH 3apyOeKHOU
A3uu ¢ OTHOPOJHBIM U PA3HOPOJHBIM ITHUYECKUM U
PEIUTHO3HBIM

COCTaBOM HACEJICHUS.

YMeHue mNoKa3blBaTh Ha KAPTE€ UM XapaKTepU30BaTh
KpYIHEUIIINE TOpoJla W TOPOACKHE arjioMepaluu,
OCHOBHBIE TOPHOITPOMBIILJICHHBIE u
CEeJIbCKOXO3SIUCTBEHHBIE paiiloHbl 3apyOekHON A3HH.
YMmenue oObSCHATh OCOOCHHOCTH TEPPUTOPHATIBHOM
CTpYKTYpHhI xo3siicTBa Anonun, Kuras u Uaaun

['eorpadus naceneHus
U X0341cTBa ApHuKu

YMeHue mokasplBaTh HAa KapTe pa3iHyHbIE CTPaHBI
Acdpuku. VYmenue Ha3bplBaTh CTpaHbl Adpuki,




oOJanaronme HauOOJbIICH IUIOMIAIBI0 TEPPUTOPHUH
U YHCICHHOCTHIO HACENCHHS. YMEHHE OOBSICHATH
NPUYMHBl  SKOHOMHYECKOHW  OTCTAJIOCTH  CTpaH

Adpuxu.
YMeHue moKa3blBaTh Ha KapTe M XapaKTepU30BaTh
KpYITHEHIIIe ropoja, OCHOBHBIC

TOPHOIIPOMBIIIJICHHBIE ¥ CEITCKOXO3SICTBEHHBIC
parionbl Adpuku

['eorpadust HaceneHus
u xo3siictBa CeBepHO
Amepukn

YMeHue OOBACHATH MPUPOIHBIC, HCTOPUYCCKUE U
PKOHOMHUYECKHE OcoOeHHOCTH pa3Butus CeBepHOU
AMepHKHU.

Brinenenne oTpacieu MEKITYHAPOIHOU
cennann3anuu Kanajpl, ymMeHUWE NOKa3bIBaTh Ha
KapTe U  XapakTepu3oBaTh €€  KpymHewuiue
MPOMBIIIJICHHBIE IEHTPbl, OCHOBHBIE T'OPHOMPO-
MBIIIJIEHHBIE U CEIbCKOX03IMCTBEHHBIC PAliOHBI.
Ymenue OOBSICHAITH 0COOCHHOCTH pacoBo-
STHUYECKOTO COCTaBa W Pa3MEILCHUS HACEJICHUS
CHIA.

YMeHue Mmokas3biBaTh Ha KapTe U XapaKTEPU30BATh
KpyIHeuIme TOpPOJCKHE arJioMepaliui,
METaJIONOJIUChl, OCHOBHBIC TMPOMBIILJICHHbIE U
CEJIbCKOXO03sIMCTBEHHBIE paiioHbl CIITA

I'eorpadus nacenenus
1 XO3S5IMCTBA
JlaTnHCKOM AMEpUKHN

YMeHue MOKa3bplBaTh Ha KAPTE Pa3JIMYHBIE CTPAHBI
JlaTnHCKON AMEpUKW.

ComnocraBnenue crpaH JlatmHCKOM AMeEpHKH IO
IUIOIIAA TEPPUTOPUH, UYHUCICHHOCTH HACEICHUs U
YPOBHIO DKOHOMHUYECKOT'O Pa3BUTHS.

Brinenenune ctpan JlatuHckoit AMepuku, HauOosee
00ECNEUYEHHBIX pa3IUYHBIMU BHUJAMHU MPHUPOJHBIX
pecypcoB.

YMeHne npuBoAUTH IpuUMEpbl cTpaH JlaTuHCKOU
AMepukr C HauOOJIBIIMMU W  HAWMEHBIIUMU
3HAYEHUSIMHU €CTECTBEHHOTO IIPUPOCTA HACEICHUSI.
ComnocraBnenue crpaH JlaTMHCKOM AMEPUKH 1O
pPacoBOMY COCTaBY HACEJICHHUS.

YMeHue OOBSACHATH OCOOCHHOCTH —YypOaHW3aluuu
ctpan JlaTuHCKOM AMEpUKH.

YMeHue mnoKa3bplBaTh Ha KAPTE€ M XapaKTepU30BaTh
KPYIIHEUILINE MPOMBIIUICHHBIE LEHTPbI, OCHOBHBIC
TOPHOIIPOMBIIUIEHHBIE U CEIbCKOXO3SMCTBEHHBIE
paiionbl JIaTUHCKOW AMEPUKH.

Briaenenue oTpacieu MEKTYHApOIHOU
crennaimsanny B bpaswimn u Mekcuke




['eorpadus naceneHus
1 XO35IMCTBA
ABcTtpanuu u Okeanun

YMeHue OOBICHATh MPUPOJHBIE M HUCTOPUYECKHUE
0COOEHHOCTH pa3BuTUs ABcTpanuu U OKeaHuu.
Brinenenne oTpaciien MEKIYHAPOHON
crienuanu3anu ABCTpalui, YMEHHE MOKa3bIBaTh Ha
KapTe€ MW  XapaKTepu3oBaThb €€  KpyIHeume
MPOMBIIIJIEHHBIE  LEHTPbl,  OCHOBHBIE  TOPHO-
IIPOMBIIIJIEHHBIE U CEILCKOX03SIMCTBEHHBIC PAOHBI

Poccus B coBpeMeHHOM
MHUpe

YMeHue OOBSCHITH COBPEMEHHBIE OCOOCHHOCTH
AKOHOMMKO-Teorpaduueckoro nojoxenus: Poccuu.
Briaenenre 0CHOBHBIX TOBAPHBIX CTATEW AKCIIOPTA U
nmrnopra Poccun.

YMeHne Has3plBaTh BEAYIIMX BHEIIHETOPTOBBIX
naptaepoB Poccun

['eorpaduueckue
aCIEKThl COBPEMEHHBIX
rJI00aJIbHBIX MPOOIIEM

Brinenenue riao0anbHBIX TPOOIEM YeTIOBEUYECTBRA.
YMeHue  OpUBOAWUTH  NPUMEPHI  IPOSBIICHUSA
CBIPBEBO, HHEPreTUYECKOM,IeMOrpaPuIecKoi,

YeJI0BEYEeCTBA POJAOBOJILCTBEHHOM M 3KOJIOTHYECKOW MpoliIeM
YeJI0BeYeCTBA, IIpeulararb BO3MOXHBIE IIyTH HX
pelIeHus

Xumus
Beenenne PackpeiTie BKi1aga XuMHU4ECKON KAPTUHBI MUPA B

€JIMHYI0 €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA.
XapakTepuCTUKa XWMHUU KakK MPOU3BOAUTEIBHOU
CUJIbI O0IIIECTBA

Baxuennime xumuye-
CKHE MTOHATHUA

YMeHnue 1ath onpeeseHue U OneprupoBaTh
CJIEYIOIUMU XUMHUUECKUMHU MOHSITUSIMHU:
«BEILIECTBO», «KXUMUYECKHI 3JIEMEHT», «aTOM,
«MOJIEKYJIa», «OTHOCUTEIbHbIE aTOMHAs U
MOJIEKYJISIpHAsI MacChl», «MOH», «aJJIOTPOTIHSD,
«U30TOIBD», «XXUMUYECKAsl CBA3HY,
«QIEKTPOOTPULIATETILHOCThY, «BaJICHTHOCTBY,
«CTENEeHb OKUCIECHUS, «MOJIb», «MOJISIPHAs Maccay,
«MOJISIPHBIA 00bEM ra3000pa3HbIX BELIECTBY,
«BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS», «PACTBOPBIY, «INEKTPOIIUT

U HE3JIEKTPOIUTY, «IJEKTPOIUTHIYECKAs
JUCCOLIMAIUS, «OKHCIUTEINb

n BOCCTAaHOBHUTCIJIb», «OKHCJICHHUC u
BOCCTAHOBJICHHC)Y, «CKOPOCTb XUMHUYECKOMN
PCaKInun», «XHUMHYCCKOC PaBHOBCCHC),

«YTJIEPOJHBINA CKeNeT», «(PYHKIMOHATIbHAS TPYTINay,
KU30MEPHSI»

OCHOBHBIC 3aKOHBI
XUMHUN

cDOpMy.]'II/IpOBaHI/Ie 3aKOHOB COXpaHCHHA MACCHI
BCIIICCTB 141 ITOCTOAHCTBA coCTaBa BCIICCTB.




YCTaHOBIIEGHME  NPUYMHHO-CIIEACTBEHHOM  CBSI3U
MEXAY COIEpPKAHUEM ITHUX 3aKOHOB M HANMCAHUEM
XuMUueckux Gopmyn u  ypaBHeHwui.PackpbiTue
(bu3UYECKOro CMbICiIa CUMBOJIMKU Ilepmoandeckoit
TaOIUIBI XUMUYECKUX 31eMeHToB /. 1. Menneneena
(HOMEpOB  dJIEMEHTa, TMepHoja, TPyHIbl) ©
YCTAHOBJICHUE  MNPUYUHHO-CIICJICTBEHHON  CBS3H
MEXKIY CTpPOCHHEM aToMa M 3aKOHOMEPHOCTSIMHU
W3MEHEHUsI CBOMCTB 3JEMEHTOB M OO0pa30BaHHBIX
MU  BEIIECTB B  NEPUOJAX M TIpyIIax.
XapakTepuCTUKa 3JIEMEHTOB MAJIBIX IEPUOJIOB IO UX
nonoxxkeunto B Ilepumommueckont cucreme [ U.
Menpgeneena

OcHOBHBIE TEOpUU
XUMHHU

Y cTaHOBIIEHUE 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
BEIIECTB OT CTPOCHUSI aTOMOB 00pa3yIOIINX UX
XMMHUYECKUX JIEMEHTOB. XapaKTEPUCTUKA
BA)KHEUIIINX TUIIOB XUMUYECKUX CBSI3€M U OTHOCHU-
TEIBHOCTH ATOM THNOJI0TUU. OOBSICHEHUE
3aBHCUMOCTH CBOWCTB BELIECTB OT UX COCTaBa U
CTPOEHHUS KPUCTATUIMYECKUX PELIETOK.
DopMyIUPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUU
BJIEKTPOJIMTUYECKON AUCCOUHNAIUN U
XapaKTEPUCTHUKA B CBETE ITOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTMHEHUM.
DopMyIUPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUU
XUMHUYECKOTO CTPOEHHSI OPTAHUYECKUX COCAMHEHUN
Y XapaKTEPUCTHUKA B CBETE ITOM TEOPHUU CBOMCTB
BAXKHEHUILINX MPEICTABUTENIEH OCHOBHBIX KJIaCCOB
OPTraHUYECKUX COCANHEHUN

Baxneiimue BemiecTa
Y MaTepuabl

XapakTepucTUKa CTPOCHHS aTOMOB U KPUCTAIIJIOB U
Ha 3TOW OCHOBE — OOIIUX (PU3NYECKUX U
XUMHUYECKUX CBOMCTB METAJJIOB U HEMETAJIOB.
XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB,
MOJTyYeHHUs ¥ TPUMEHEHHUE BaXKHEUIIINX HEMETAILIOB.
XapakTepuCcTHUKa COCTaBa, CTPOCHUS U OOIIHUX
CBOMCTB BaXHEHIIINX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUM.

Onuncanue coctaBa U CBOMCTB BAKHENIINX
MPEICTABUTENIEN OPraHUYECKUX COCIUHEHUM:
METaHOJIa ¥ ATAaHOJIa, CIIOKHBIX A(UPOB, KUPOB,
MBLJI, KApPOOHOBBIX KHCIOT (YKCYCHOM KUCIIOTHI),
MOHOCaXapua0B (TJIIOKO3bI), TUCAXaPUOB
(caxapo3sl), moJmcaxapu10B (Kpaxmaia u
I[EJUTIOJIO3b1), AMUTHOKHUCIIOT, OCJIKOB,




HNCKYCCTBCHHBIX U CUHTCTUYCCKHUX IMOJIMMCPOB

XUMHUYECKUN SA3BIK
A CUMBOJINKA

Hcnonb3oBanue B yueOHOM U mTpodheccuoHaTbHON
NEATEIBHOCTH XUMHYECKUX TEPMUHOB U CHMBOJIUKH.
HaspiBaHne N3y4eHHBIX BEUIECTB 10 TPUBUAIBHOU
WU MEXIYHApOJIHONM HOMEHKIATYype U OTPaKEHUE
COCTaBa 3TUX COCAUHEHUN C MOMOIIBI0 XUMUYECKUX
dbopmy.

OTpaxeHue XUMHUYECKUX MPOIECCOB C MOMOIIbIO
YPaBHEHUN XUMUYECKUX PEAKIIHI

XUMHYECKHUE PEAKIIUN

OOBsiCHEHUE CYNITHOCTH XUMHYECKHUX MPOIIECCOB.
Knaccudukanus XuMA4eCKuX peakiiui mo
pa3IMYHBIM NMPU3HAKAM

XUMHAYECKUN IKCIIEPU-
MEHT

BrinosHeHrE XUMUYECKOTO 3KCIIEPUMEHTA B TIOJTHOM
COOTBETCTBHH C NMPABUJIAMU TEXHUKUA O€30MACHOCTH.
Hab6nronenue, pukcupoBaHue u ONMucaHue
pE3yJIbTAaTOB MPOBEICHHOTO YKCIIEPUMEHTA

Xumuueckas — UHGOp-
Marus

IIpoBenenue CaMOCTOSATEIIBHOTO IIOMCKA
XUMUYECKOM HMH(POpMAMM C  HKCIOJIb30BAaHUEM
pPa3IMYHBIX ~ MCTOYHHUKOB  (HAYYHO-TIOIYJISIPHBIX
W3/IaHU, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WurepHeTa); HCIIO0JIb30BaHUE KOMITBIOTEPHBIX
TEXHOJOTMMW  JyIsi  oOpaboTKM U Mepenayu
XUMUYECKON MH(OpMaUuuU U €€ MPEACTABICHHS B
paznuyHbIX hopmax

Bbuogorusa

buonorust — coBokyr-
HOCTb HayK O KHUBOUN
npupojie. Metoapl
HAY4YHOT'O TIO3HAHUS B
OuoJyioruu

3HAKOMCTBO C O0OBEKTaMU U3yUCHHS] OMOJIOTHH.
BrisBienue posii 6M0J0ruu B pOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHON KAPTUHBI MUPA
Y TIPAKTUYECKOM EATEIBHOCTH JIFOAEH

Knerka

3HAKOMCTBO C KJIETOYHOW TEOPUEH CTPOEHUS
OpPTraHU3MOB.

[TonydeHue npencTaBiaeHus O PO OPTaHUYECKUX U
HEOPraHUYECKUX BEILIECTB B KIIETKE.

3HaHUEe CTPOEHUS KJIETOK IO pe3ysibTaTaM paboThl CO
CBETOBBIM MUKPOCKOIIOM.

YMeHune onuceIBaTh MUKPOIpenapaTsl KIETOK
pacTeHuil. Y MEHHE CPAaBHUBATH CTPOEHUE KIIETOK
PACTEHHUM U )KUBOTHBIX 110 TOTOBBIM
MHUKpPOIIpenaparam

Opranuszm

3HaHWe OCHOBHBIX CIIOCOO0OB Pa3MHOXKEHUS
OpraHU3MOB, CTaJMIl OHTOT€HE3a Ha IpUMepe
YeJI0BEKA.

3HaHKE NIPUYMH, BBI3BIBAIOIMX HAPYUICHMS B




Pa3BUTHH OPTAHU3MOB. Y MEHHE I10JIB30BATHCS
TEHETUYECKOW TEPMUHOJIOTUEN U CHMBOJIMKOM,
penaTs NpOCTENIINE TEHETUYECKNE 3a1a4H.
3HaHHUE 0COOEHHOCTEN HACIEICTBEHHOM U
HEHACJIEICTBEHHOW H3MEHYMBOCTH U UX
OMOJIOrMYECKON POJIH B HBOJIIOLIMH KUBOTO

Bun

YMeHue aHaau3upoBaTh U OIICHUBATH PA3IUYHBIC
TUIIOTE3bI TPOUCXOKICHUS )KU3HU Ha 3eMJIe.
YMeHue mpoBOIUTh OMUCAHUE 0COOEH OTHOTO BUA
10 MOP(HOTOTHIECKOMY KPUTEPHIO.

Pa3BuTHE CITOCOOHOCTEMN SICHO M TOYHO M3J1arath
CBOU MBICITH, JIOTUYECKU OOOCHOBBIBATh CBOIO TOUKY
3peHHUsI, BOCIIPUHUMATh U aHATM3UPOBATH MHEHUS
coOeceTHUKOB, MPU3HABas MPaBo JAPYroro 4eioBeKa
Ha MHOE MHEHUE.

YMeHue noKa3bpIBaTh POJICTBO YeIOBEKa U
MJIEKOITMTAIOIINX, OOITHOCTh U PABEHCTBO
YEJIOBEUYECKUX PacC

DIKOCUCTEMBI

3HaHHE OCHOBHBIX IKOJIOTUYECKUX (PAKTOPOB U UX
BJIMSIHUS HAa OPTaHU3MBI.

3HaHWE OTIUYMUTENbHBIX IPU3HAKOB UCKYCCTBEHHBIX
COOOIIECTB — arpo3KOCUCTEM.

[Tony4yeHue npecTaBieHus O CXeMe 3KOCUCTEMbI Ha
npumepe 6uochepsl.

JleMOHCTpanust yMEHUS TIOCTaHOBKY LIEIEen
NeSATEIbHOCTH, IIJIAHUPOBAHUE COOCTBEHHOM
NEATEIBbHOCTH JUIsl JOCTUKEHUS TOCTABICHHBIX
LeNnei, MpeaBUACHUS BO3MOXHBIX PE3YJIBTATOB 3TUX
JIEUCTBUI, OPTAaHU3ALNU CAMOKOHTPOJIA U OLIEHKHU
HOJIYYEHHBIX PE3YyJIbTAaTOB.

OO6yuenue coOII0ICHUIO TIPABIIT IOBEICHUS B
npupoe, 0epeKHOMY OTHOIIEHUIO K
OMOJIOTUYECKUM 00BbEKTaM (PACTEHUSIM U KUBOTHBIM
U UX COOOIIECTBAM) U UX OXPAHE

COIAEPKAHUE YYEBHOI'O ITPEAMETA

I'EOI'PA®UA

BBenenue

['eorpadus kak Hayka. Ee ponb u 3HaueHHWE B CHUCTEME €CTECTBEHHBIX

HayK.




[enu u 3agaun reorpaduu npu ocBoenuu cnenuansaocten CIIO.
1. HcToynuku reorpapuyeckoit uHpopmauuu

TpanuiMoHHbBIE U HOBBIE METO/IbI TeorparuecKux Uccae0OBaHUM.

Hcrounnku reorpadguueckoil HHPpOpMaIuu.

['eorpadguueckue KapThl pa3IMYHONM TEMATUKH M HMX MPAKTUYECKOE
UCIIOJIb30BAHUE.

Cratuctuueckue  matepuasibl.  ['eonH@OpMalMOHHBIE  CHUCTEMBI.
MexayHapoaHble CPaBHEHUSI.

2. IlotuTHYECKOE YCTPOHCTBO MHUpA

[Tonutnyeckas kapta mupa. Mctopuueckue stanbl €€ GOpMUPOBAHUS U
COBPEMEHHbBIE OCOOCHHOCTH.

CyBepeHHbIE TOCYAAapPCTBA U HECAMOYIIPABIISIIOIINECS TOCYIapCTBEHHBIE
oOpazoBaHus. ['pynnupoBka CTpaH MO IJIOMIAA TEPPUTOPUU U YHUCICHHOCTH
HaCeJICHU.

@opMBbI MPABIICHUS], TUIIBI TOCYAAPCTBEHHOI'O YCTPOIMCTBA.

@opMBbI TOCYTAPCTBEHHOTO PEXKUMA.

Tunosiorus cTpad no ypOBHIO COMAIIBHO-OKOHOMUYECKOTO PAa3BUTHSL.

VYcnoBuss u 0COOCHHOCTHM  COLIMAIBHO-DKOHOMHYECKOTO  Pa3BUTHS
Pa3BUTHIX U Pa3BUBAIOIINXCS CTPAH U UX THUIIBIL.

3. F'eorpacgusi MUPOBBHIX IPUPOTHBIX PECYPCOB

B3auMmopeiicTBue uyeaoBe4ecKOro oO0IiecTBa U NPUPOAHOU CpPEJbI, €ro
OCOOCHHOCTM Ha COBPEMEHHOM JTame. OJKOJOTW3alus XO3sSHUCTBEHHOMN
NesTeIbHOCTH YenoBeka. I 'eorpaduueckas cpena.

PaznuuHple TUNBI TPUPOAOIONB30BAHUSA. AHTPOIOTCHHbIE TPUPOIHBIC
KOMIUIEKCHI. [ €03K0I0rnuecKue mpooieMsl.

[Ipuponnbie ycCIOBUS W MPUPOJIHBIE pecypchl. Buabsl NpUpOIHBIX
pecypcoB. PecypcoobGecnieueHHoCcTh.  Pa3sMelieHue  pa3auyHbIX — BUJOB
MIPUPOJHBIX PECYPCOB HA TEPPUTOPUN MUPOBOM CYIIIH.

Pecypcel MupoBoro okeana. TepputopranbHble COUETaHUS TPUPOIAHBIX
pecypcos. [IpupoaHo-pecypCHBIN TOTEHIIUA.

IpakTnueckue 3ansaTust Ne 1

Onpenenenue U cpaBHEHUE OOECIEUEHHOCTH PA3JIMYHBIX PETMOHOB U

CTpaH MHpa OCHOBHBIMH BUIAMH MPUPOJIHBIX PECYPCOB.

4. T'eorpadusi HaceJleHMs] MUPa
YucneHHOCTh HacelneHus Mupa U ee quHamuka. Hambonee HaceneHHbIe

pPETHOHBI W CTpaHbl MHUpa. BOCHpPOU3BOJICTBO HACEIEHUS W €ro THIIBL
Hlemorpaduueckass monutuka. l[lomoBas wm  Bo3pacTHast  CTPYKTypa



HaceneHus.KauecTBO JKU3HUM HaceleHusl. TeppuTopuanibHbIE pa3Iuuus B
CpeaHed MTPOOIKUTEIBHOCTH KU3HU HACEJIEHUs, OOECIEUYEHHOCTH YHUCTOMN
MATHEBONM BOJOW, YpPOBHE 3a00JEBAEMOCTH, MIIAJEHYCCKON CMEpPTHOCTH U
rpaMOTHOCTH HaceneHus. HIeKC 4eI0BeYeCKOro pa3BUTHA.

TpyoBbIE pecypcChl U 3aHITOCTh HACETIEHUA. JKOHOMUYECKH aKTUBHOE U
camonesTenbHoe HaceneHue. CouuanbHash CTpykTypa oOmiectBa. KauecTBo
pabouelt CHIIbl B pa3IM4HbIX CTPaHAX MUDA.

Pacossii, 3THOJIMHI BUCTUYECKUI 151 PEIUTUO3HBIN COCTaB
HaceneHus. Pa3menienne HacesleHusl Mo TeppUTOpUM 3eMHOro mapa. CpenHss
IJIOTHOCTh HACEJIEHUS B PETUOHAX U CTPaHaxX MUpa.

Murpanuyn HaceleHUss U HMX OCHOBHBIC HaIpaBlieHUs.Y pOaHU3aIMS.
«Jloxknas» ypOanuzaums, cyOypOanuzamus, pypOaHuzauus. MacmraObl U
TeMnbl ypOaHM3allUM B pPa3JIMUHBIX PETMOHAX M CTpaHax wmupa. [opoja-
MUJUTHOHEPBI, «CBEPXTOPOAA» U METAIOINOJHUCHI.

IIpakTHyeckoe 3ansitue Ne 2

Ouenka neMorpagpuyeckoi CUTyaluu u O0COOCHHOCTEH

nemMorpaduyecKor MOJUTUKHU B Pa3IMYHBIX CTpaHAX U PETHOHAX MUpA.

5.MupoBoe X035l CTBO

CoBpeMeHHbIE 0COOEHHOCTH Pa3BUTUSL MUPOBOTO X03daKcTBa. Muposas
HPKOHOMHUKA, UCTOPUYECKUE ATambl €€ pa3BUTUSA. MexayHapoJHOe reorpadu-
yeckoe  paszdesieHue  Tpyda.  MexayHapoiHas — cleUuanu3alus U
KoomepupoBanue. HaydyHO-TeXHHUYECKHMI TpOrpecc M €ro COBPEMEHHBIC
OCOOEHHOCTH.

CoBpeMeHHbIE 0COOEHHOCTH Pa3BUTHS MUPOBOTO X03siiicTBa. OCHOBHBIE
MOKa3aTeNH, XapakTepH3ylIlue MeCT0 U pPOojidb CTpaH B  MHPOBOMU
sKOHOMUKe. IHTepHaIMOHANU3aysl TPOU3BOCTBA U TJIOOATU3allis MHPOBOU
HSKOHOMUKH. PernonanpHast HHTETpalus.

OtpacieBasi CTpyKTypa MHUPOBOTO xo3siiicTBa. McTopuueckue sTarbl
Pa3BUTHSI MHPOBOTO TIPOMBIIUICHHOTO TIPOM3BOJICTBA. TeppUTOpHATbHAS
CTPYKTypa MUPOBOTO XO3sCTBa, HICTOPUUYECKUE 3Tallbl ee pa3BuTus. Beaymiue
PETHOHBI U CTPAHBI MUPA TIO YPOBHIO SKOHOMUYECKOTO Pa3BUTUA. «MHUPOBBIEH
ropoza.

['eorpadust oTpacneit mepBUYHOM cdepbl MHPOBOTO  XO3SHUCTBA.
Cenbcroe XO3SHUCTBO U €ro PKOHOMHUYECKHE OCOOCHHOCTH. MHTEHCHBHOE U
HKCTEHCUBHOE CEJIbCKOXO03MCTBEHHOE MPOU3BOACTBO. «3€JieHas PEBOIIOLUS
M €€ OCHOBHBIC HAMPABJICHMUS.

ArponpoMBIIIIIEHHBIN KOMILIEKC. I'eorpadus MHUPOBOTO
pPacCTEHUEBOCTBA u ’KUBOTHOBO/ICTBA. JlecHnoe XO03SIMCTBO u
neco3arotoBka.l opHOMOOBIBaIOIAs  MPOMBIIUIEHHOCTh. | 'eorpadudeckue
ACTIEKTHI JOOBIYU PA3TUYHBIX BHIOB TOJIE3HBIX NCKOMAEMBIX.

['eorpadust oTpacieiri BTOPHUUHOM CcQepbl MHPOBOTO  XO3AKCTBA.
['eorpaduyeckue OCOOCHHOCTH MHPOBOTO MOTPEOJIEHUST MHUHEPAIHLHOTO



TOIUIMBA, PAa3BUTHUSA MHUPOBOM DJIEKTPOIHEPTE€TUKH, YEPHOM M LBETHOM
METaJULypIruH, MAIIUHOCTPOEHHUS, XUMUYECKOH, JIECHOU (mepepadaThIBaroIIne
OTpaciiv) U JIETKON MpOMBIIUIEHHOCTH. [ eorpadust oTpacneit TpeTuaHon chepsl
MHUPOBOTO XO035HCTBa

TpaHCHIOPTHBI ~ KOMIUIEKC M €r0  COBpEMEHHass  CTPYKTypa.
['eorpaguyeckue OCOOEHHOCTH PAa3BUTUS PA3IUYHBIX BHUJOB MHPOBOTO
TpaHcnopta. KpynHeiiye MupoBble MOPCKHE TOPrOBbIE€ MOPTHI U a3PONOPTHI.
Ces13p U ee coBpeMeHHble BUbLJuddepennmanuss ctpan Mupa Mo ypOBHIO
pa3BUTUSl MEIMUMHCKUX, OOpa30BaTEIbHBIX, TYPUCTCKUX, [EJIOBBIX H
UHPOpMaMOHHBIX yciayr. CoBpeMEHHbIE OCOOCHHOCTHM MEXAYHAapOJHOU
TOPTOBIIM TOBAPAMH.
IIpakTuyeckoe 3ansaTue Ne 3

Omnpenenenre X03iCTBEHHOM CTIeMaTN3al[ii CTPaH U PETHOHOB MHUPA.

6.Permonbl Mmupa

['eorpadus Hacenenus u xo3srictBa 3apyOexHoit EBpombl. Mecto u poiib
3apy6exxnoit EBponbsl B mupe. OcoOeHHOCTH Teorpaduueckoro MoJIOKEHUS
peruvoHa. Mcrtopust popMuUpoBaHUS €ro MOJIUTUYECKON KapTHI.

XapakTepHblE€ 4YEpPThl MNPHUPOJHO-PECYPCHOrO IOTEHIMANA, HACEICHUS U
xo3diicTBa. OTpaciay MEXIYyHApOJHOM CHEeUHAIU3alud. TeppuTOopUalIbHAS
CTPYKTYypa XO35ICTBA.

I'epmanust u BenukoOpuTanusi Kak Beayllde CTpaHbl 3apyOeKHOU
EBponbl. YcnoBus ux opMUpOBaHHS U PA3BUTHSL.

Oco0EeHHOCTH OJIUTUYECKON CUCTEMBI.

[IpuponHO-pecypCHBI MOTEHUHAN, HACEJIEHUE, BEAyLIME OTPaCIu
XO3SMCTBA U UX TEPPUTOPUATIbHAS CTPYKTYpA.

['eorpadus Hacenenus u xo3sicTBa 3apyOexxkHoil A3uu. MecTo U poib
3apy0OexxHoi A3uM B MUDE.

Ocob6enHocTH reorpad@uIecKoro MojJoKeHUs PeruoHa.

Hctopus popMHupoBaHHS €ro MOJTUTHISCKON KapThI.

XapakTepHble YepThl MPUPOJAHO-PECYPCHOTO MOTEHIMANA, HACEICHUS U
xo3giicTBa. OTpaciaum MeXIyHapOJIHOW cCHenuanu3auuu. TeppuropuanbHas
CTPYKTypa x035iicTBa. IHTErpaiimOHHbIE TPYNITUPOBKH.

Anonns, Kurait u Unaus kak Bemymmue cTpaHbl 3apyOekHOW A3uwu.
VYcnoBust ux GopMHUPOBAHUS U PA3BUTHS.

Oco0EeHHOCTH NOJIUTUYECKON CUCTEMBI.

IIpuponHO-pecypCHBI IIOTEHIMAJ, HAaceJeHUe, BeAyIIUE OTpaCiU
XO03SIICTBA U UX TEPPUTOPHUAIIbHASL CTPYKTYpA.



['eorpadus Hacenenus u xo3siictea Adpuku. Mecto u ponb Adpuku B
mupe. OCoOEHHOCTH reorpapuuecKoro Mmoa0KEHUS PETHOHA.

HcTopust hopMupoBaHus €ro NOJTUTHUECKON KapThl.

XapakTepHbI€ YepThl MPUPOJAHO-PECYPCHOTO NMOTEHIMAJIA, HACEICHUS U
xo3daiicTBa. OTpaciaum MeXIyHapOJHOM CleNHalIn3auuu. TeppuropuanbHas
CTPYKTYypa X03s1iicTBa. IHTErpallMOHHbIE TPYNIITUPOBKH.

['eorpadus nHacenenus u xo3siicrea CeBepHoit AMepuku. MecTo u poiib
CeBepnoit AMepuku B mupe. OcoOeHHOCTH TeorpaduyecKoro MoI0KEHUs
peruoHa.

HcTtopust popMupoBaHus €ro NOJIUTUYECKON KAPTHI.

XapakTepHbIE YEPTHl MIPUPOIHO-PECYPCHOTO MOTEHIMANA, HACEIICHUS U
x03s1cTBa. OTpacin MeXIyHapOAHOM CIEIUAIA3ALINH.

CIIA. YcnoBus ux GpopMHUpOBaHUS U PA3BUTHS.

Oco0EeHHOCTH OJIUTUYECKON CUCTEMBI.

[IpuponHO-pecypCHBI  NOTEHUMAJ, HACEIEHHWE, BEAYIIHE  OTPaCIu
X034 CTBAa U SKOHOMHYECKNE PAOHBI.

['eorpadus Hacenenuss u xoszsiictBa JlatmHckoit Amepuku. Mecto u
pons JlatuHckoit Awmepukun B wmupe. OcoOeHHOCTH Treorpaduyeckoro
IIOJIOXKEHHSI PETUOHA.

HcTopust GopMupoBaHus €ro NOJIUTHUECKON KapThl.

XapaxkTepHbI€ YEPTHI IPUPOIAHO - PECYPCHOIO ITOTEHLIMAJIA, HACEIICHUS U
xo3sHcTBa. OTpaciaum MeXIyHapOJHOW crenuanu3anud. TeppuTopuanbHas
CTpPYKTypa xo3siicTBa. MHTErpailnOHHbIE TPYIIIIUPOBKH.

bpasunus u Mekcuka kKak Benaymue crpaHbl JlaTuHCKOM AMEpHKH.
VYcaoBus ux GopMupoBaHUs U pa3BUTHA.

Oco0EeHHOCTH OJIUTUYECKON CUCTEMBI.

[IpuponHO-pecypCHBIi NOTEHUHAN, HACEJIEHUE, BEAyLIUME OTPaCIU
XO0351CTBA U UX TEPPUTOPHUATIBbHAS CTPYKTYpA.

['eorpadus Hacenenuss u xo3siictBa ABctpanuu U OkeaHuu. Mecto u
posib ABctpanuu U Oxeanun B mupe. OcoOEHHOCTH TeorpapuyecKkoro Imo-
JI0’KEHUS PEruoHa.

Hcropust popMupoBaHus €ro MOJIUTUYECKON KaPTHI.

Oco0eHHOCTH  MPUPOJHO-PECYPCHOTO  MOTEHIMaNa, HACEIeHUs U
XO3SIMCTBA.

OtpaciieBast U TeppUTOpHUATIbHAA CTPYKTypa X03dicTBa ABCTpaJIMH H
Hosoii 3emagann.

IIpakTnueckoe 3ansTue Ne 4

YcranoBnenue B3aUMOCBSI3EN MEXKTY IIPUPOTHO-PECYPCHBIM
NOTEHUHAJIOM Pa3JIMYHbIX TEPPUTOPUN U PA3MEIICHUEM HACEJICHHS U
XO0351CTBaA.

IpakTuyeckue 3ansiTusi Ne 5

CocraBnenue KOMIUIEKCHOM HKOHOMUKO-TeorpapuiecKkoit

XapaKTEpUCTUKHU CTPAH U PETMOHOB MUPA.



/. Poccust B COBpeMEHHOM MHpe

Poccust Ha NOJIMTUYECKOMN KapTe MuUpa.

N3meHnenune reorpau4eckoro, TEONOJINTHYECKOTO U
r€0’KOHOMHUYECKOT0 noJioxkeHus Poccun Ha pyodexxe XX — XXI BekoB.

XapakTepucTUKa COBPEMEHHOTO JTana COLUUAIBHO-3KOHOMHYECKOTO
pa3BUTHS.

Mectro Poccun B MHpPOBOM  XO3SMCTBE M MEXKAYHAPOIHOM
reorpau4ecKoM pa3AesieHUH TPy/a.

Ee ywyactue B MexXayHapOJIHON TOProBiie TOBapaMu U Apyrux ¢Gopmax
BHEIITHEDKOHOMHUYECKUX CBA3EH.

Oco0EHHOCTH TEPPUTOPUATIBHON CTPYKTYPBI XO35HCTBA.

['eorpadus orpacieil MexxayHapOJHOH crielaIn3anuu.

IpakTnuyeckue 3anaTus Ne 6

OneHka COBPEMEHHOTO T'€OMOJUTHYECKOTO U T€0OKOHOMHUYECKOTO ITOJ0KEHHS
Poccun.

8. 'eorpadguyeckue acneKThl COBPEeMEHHBIX IJ100aJbHBIX MP00JIeM
yeJioBe4YecTBa

['moGanbHbIE IPOOIEMBI YEIOBEYECTBA.

ChIpbeBas, 3HepreTuyeckas, AemMorpaduueckas, MpoJOBOJbCTBEHHAS U
HKOJIOTHYECKass MPoOJeMbl KaKk 0CO00 IMPUOPUTETHBIE, BO3MOXKHBIE IMYTH HMX
peuieHus.

ITpo6GsieMa peooaeHNsI OTCTAIOCTH Pa3BUBAIOILNXCS CTPAH.

Ponb reorpadun B penieHuu riio0anbHbIX MPo0OIeM YeI0BEYECTBA.

XUMUs
OBHIAS N HEOPTAHUYECKAS XUMUS
Begeoenue

XuMuYecKass KapTUHA MUpa KaK COCTaBHAs 4aCTh €CTECTBEHHO-HAYYHOU
KapTuHbl MHUpa. Ponb XumMuM B XKM3HU cCOBpeMeHHOro obuiectBa. Hoelme
JNOCTHKEHUS XMMHUYECKON HAYKHU B IIJIAHE PA3BUTHs TEXHOJIOTHM: XMMUYECKas
TEXHOJIOTHsI—OUOTEXHOJIOTU— HaHOTexHoJorus. [IpumeHenne AOCTHKEHUN
COBPEMEHHOM XMMHUH B TyMaHUTapHOMU cepe NesTEIbHOCTH 00IeCTBa.

OcHogHble NOHAMUA U 3AKOHbL XUMUU

[Tpeamet xumun. BemectBo. ATom. Mostekyna. XuMHUYECKHUI JJIIEMEHT U
dopMbl ero cymecTBoBaHus. [IpocTbie U CIOXKHBIE BElIeCTBA. AJUIOTPONUS U
ee pu4uHsbl. /Jemoncmpayus Habop Mozeneit aToMOB U MOJICKYJI.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XUMUM. Macca aTtoMoB H
MOJIEKYJ. AToMHas eauHMIa Maccbl. OTHOCUTENbHBIE aTOMHas U



MosiekynspHas Macchl. KommdectBo BemiecTBa. [locrossHHass ABorampo.
Momsipaas Macca. 3akoH ABoranapo. MoispHbiii 00bemM Ta3oB. Pacuersr mo
XUMUYECKUM (hopmyiam.

3aK0H COXpaHEHHs MacChl BEILIECTBA.

Ilepuoouueckuii 3axkonu Ilepuoouueckas cucmema Xumudeckux 31eMeHmos
. H. Menoeneesa

Otkpeitne  Ilepmoamueckoro  3akoHa. llepmoguyeckas — cucrema
XuMHueckux syeMeHToB J[.M.MenneneeBa kak rpaduueckoe oToOpaxeHHe
Ilepunonnueckoro 3akoHa. Ilepuoauyecknii 3aKOH U CHCTEMA B CBETE YUEHUS O
CTPOE€HHU aToOMa. 3aKOHOMEPHOCTH M3MEHEHMsI CTPOEHUS 3JIEKTPOHHBIX
000J10YEK aTOMOB M XUMHUYECKHX CBOMCTB 00pa3yeMbIX 3JIEMEHTaMH MPOCTBIX
U CJOKHBIX BellecTB. 3JHaueHue [lepuonnueckoro 3axkoHa u llepumonnueckon
cUCTeMBbl XUMUYecKuX aieMeHToB JI. M. MeHneneeBa s pa3BUTUSA HAyKU U
ITOHUMAHUS XUMAYECKOW KapTUHBI MUpA.

JleMoHcTpanus
Pasnuunbie @opmel [lepuoanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB
J.1.Menneneena.

IIpakTnueckas padora Ne 7
CrtpoeHue aToMa 1 XapaKTepUCTHUKA DJIEMEHTA IO MOJ0KEHUIO B TabJIUIIe
. . Menpeneena.

Cmpoeuue eeuiecmea

[Tpupona xumuueckoi cBsizu. KoBasieHTHas CBSA3b: HEMOJSAPHAS W TOJISIPHASA.
HNonnas cesa3b. KaTtmonbsl u aHnonHbl. Mertaiunueckas cBsizb. Bomoponnas
CBsI3b. B3aMMOCBSI3b KPUCTAUIMYECKUX PEIIETOK BEHIECTB C Pa3IMYHBIMHU
TUNAMU XUMUYECKOU CBsI3U. JleMoHCcTparus

OO6pas3iibl BEIIECTB U MATEPUAIIOB C PA3IMYHBIMU TUITAMH XUMUYECKOU CBSI3H.

Booa. Pacmeopbut

Bona B mpupone, ObiTy, TEXHUKE U Ha Npou3BojacTBe. Dusznyeckue u
XUMHUYECKHE CBOMCTBA BOJABI. 3arpsi3HUTENM BOABI U CHOCOOBI OYHUCTKH.
XKectkas Boma u ee ymsrdyenue. OnpecHeHue BOAbl. ArperaTHbl€ COCTOSIHUS
BOJIBI U €€ TIEPEXO0/Ibl U3 OAHOTO arperaTHOro COCTOSIHUS B APYTOE.
PacTBopeHue TBEpABIX BEIIECTB M Ta30B. 3aBUCUMOCTb PAacCTBOPUMOCTH
TBEpPABIX BEIIECTB M Ta3oB OT TemIeparypbl. MaccoBas [0yl BEIECTBAa B
pacTBOpE Kak Croco0 BBIPaKEHUS COCTaBa PacTBOpa.

IIpakTnueckas padora Ne 8

[TpuroroBneHne pacTBOPOB Pa3IUYHbIX BUJIOB KOHIIEHTPALUU



Xumuueckue peaxkuuu

[Tonsatre o xuMuueckoll peakuuu. Turbl XUMHUECKUX peakiuil. CKOpOCTh
peakuuu W (PakToOpbl, OT KOTOPbIX OHa 3aBUCUT. TeruioBoi 3ddekt
XUMHUYECKOH peakiuu. XUMUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIIEHHUSI.
JlemoHcTpanuu

XHUMUYECKHUE PEAKIIUN C BBIIECIICHUEM TEIIOTHI.

O0paTUMOCTh XUMUYECKUX PEaKIIUi.

Heopzanuueckue coedunenus

Knaccudukaiys HeopraHM4ecKuX COSTUHEHUA U WX CBOMCTBA. OKCHUIBI,
KHCJIOTBl, OCHOBAHUS, COJIMN. XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAMHEHUNW B CBETE€ TEOPUM  DJICKTPOIUTHUYECKOU
nucconmanuu. [Tonstue o rugponuse coner. Cpea BOJHBIX PaCTBOPOB COJICH:
KuClas, HeuTpajabHas, menounas. Bogopoansiid nokasarens pH pactBopa.
Meramiel u Hemertayubl. Metamibl. OOmue Quanyeckue M XUMHYECKUE
CBOMCTBa METaJNIOB, OOYCIIOBJIEHHBIE CTPOCHHEM AaTOMOB W KPHUCTAIOB U
MOJIO)KEHUEM METAJUIOB B DJIEKTPOXUMHUYECKOM psiiy HampspbkeHuid. OOurue
crocoObl  TostydeHus: meTayioB. CruiaBel: 4epHble M I1BeTHbIE. Kopposus
METaJJIOB U CIIOCOOBI 3aIlUTHI OT HEE.

Hemeramnpl. OOmmias XxapakTepucCTHKa TJIAaBHBIX IMOJATPYII HEMETAJIOB Ha
npuMmepe raJjiOr€HOB. OKUCINTENBHO-BOCCTAHOBUTEIIbHBIC CBOMCTBa
HEMETAILIOB.

Baxueiiline coegMHEHUsT METaVIOB M HEMETAUIOB B MPUPOJE U
XO3SIMCTBEHHOW JESTEIbHOCTH 4YEJIOBEKA. 3alllMTa OKPYKAIOWIEH Cpeapl OT
3arpsi3HEHMS] TSOKEJNBIMUA METaJlJlaMH, COCIMHEHHMSIMU a30Ta, CEpbl, yriepoja.

Jlemoncmpayuu

B3aumozeiicTBue METAJIIOB ¢ HEMETaNIaMU (LIMHKA C CEPOid, alIFOMUHUS
¢ 1010M), pacTBOpaMU KUCJIOT U IIEJI0YEH.

["openue meTamnoB (LIMHKA, jKejie3a, MAarHus) B KUCIOPO/IE.

B3aumopencTBre a30THOM MW KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOT C
MEJBIO.

BoccraHoBUTENIBHBIE CBOMCTBA METAJIIOB.

XUMHUYECKHE CBOMCTBA COCTMHEHUN METAJIJIOB.

JlabopaTopHnasi padora Ne 1
Pemenue skcriepuMeHTaIbHBIX 33/1a4 MO0 HEOPTAaHWUYECKON XHUMHUH.
IIpakTnueckas padora Ne 9
['eHeTryeckas CBsI3b MEXIY KJIacCaMU HEOPTaHUYECKUX BEIIECTB.



OPTAHUYECKASI XUMUSA
Opzanuueckue coeounenus

OCHOBHbIC TOHSTUS OPraHUYECKOW XHUMHM U TEOPUS CTPOCHUSA
oprannyeckux coenuHenunil. I[lonstue w3omepun. Buael wu3omMepun:
CTpYKTypHasi (YIJI€POJHOTO CKEJeTa, TOJIOKEHUSI KpaTHOM CBA3UM WM
(GYHKIMOHATBHOU TPYIIIbI), MPOCTpaHCTBEHHAsl. MHOTO00pa3ne OpraHu4ecKux
COE€IMHEHUM.

VYrnesogoponsl. IlpenenbHble W HeENpenaenabHble YriaeBoaopoabl. CTpoeHue
YTJIEBOJIOPOJIOB, XAPAKTEPHBIE XUMHUYECKUE CBOWMCTBA  YIJIEBOAOPOIOB.
[IpeacraBuTenu  yriaeBOJAOPOJIOB: METaH, JSTWUJICH, alEeTWIeH, OEH30II.
[IpumeneHnue  yriieBOAOPOJAOB B OPraHMYECKOM  CcHHTe3e.  Peaknus
nonumepusaruu. HedTh, raz, kaMeHHBIM yroib — MPUPOAHBICE HCTOUYHHUKHU
YTJIEBOJIOPOJIOB.

Kucnopoaconepkaiue opranmyeckue BemiectBa. CHuUpThl, KapOOHOBBIE
KUCJIOTBl M CJOXHBIE 3(QUPBI: MX CTPOCHHE W XapaKTEPHbIE XUMHUUYECKHUE
cBoiicTBa. [IpeacraBureny KUCIOPOICOAECPKAIMMX OPTAHUYECKUX COCTUHEHUIM:
METHWJIOBBIA M ATUJIOBBIM CIHPTHI, TIUIEPUH, YKCYCHAsl KUCIOTa. Mblia Kak
COJIM BBICHINX KapOOHOBBIX KUCIOT. JKUPBI KaK CIOKHbBIE IPUPBHI.

VYrieBodsl: TI0K03a, Kpaxmal, HeJUT0JI03a.

A3oTcozepKallue OpraHu4YeCKHe COCAMHEHUA. AMUHBI, aMHUHOKHUCIOTHI,
oenku. Ctpoenne u Ouonorudeckas QyHKIus OEIKOB. XUMUYECKUE CBOMCTBA
O€eJKOoB.

I'enernyeckass CBsSI3b  MEXAY KIACCaMM  OPraHUYECKUX  COECOUHECHUMU.

Jlemoncmpayuu

[TonydyeHue 3TUIIEHA U €r0 B3aMMOJEHCTBUE C pACTBOPOM NEPMAHTaHATA
KaJiis, OpOMHOM BOAOH.

KadecTBeHHas peakiys Ha TJIMIEPUH.

[{BeTHBIEC peakiuu OEIKOB.

JlabopaTopHas padora Ne 2

N3rotoBneHne MoAenen MOJIEKYJT YIJIIEBOIOPOAOB U UX U30MEPOB.

JlaGopaTopnasi padora Ne 3

[TomydyeHne u n3ydeHUe CBOMCTB METaHa, STUJIEHA, alleTUIIEHA.

JlabGopaTopHasi padora Ne 4

Pemienune skcriepuMeHTANBHBIX 33/1a4 [0 OPraHUYE€CKOW XUMUMU.

IpakTnueckas padora Ne 10

HoMmenknaTypa npeaeiabHbIX YriieBOAOPOIOB.

IpakTnueckas padora Ne 11

HomenknaTtypa HenpeaenbHbIX YII€BOI0POI0B.

IIpakTnueckas padora Ne 12

['eHeTnyeckas CBsI3b MEXKY KJIaCCaAMU OPTAHUYECKUX BEILIECTB.



Ilnacmmaccel u 6010kHa

[TonsiTne o mmactmaccax. TepMOTUTACTHYHBIE M TEPMOPEAKTUBHBIE TIOJTUMEPBHI.
OTtaenbHbIE MPENCTABUTENN CHUHTETHMYECKHX M HCKYCCTBEHHBIX IOJIUMEPOB:
deHomopopMabaETHIHBIE CMOJIBI, TOJIMBHHIIXIIOPHU, Te(HIIOH, TEILTYIOU/T.
[lonsiTHE ©0 XWMHYECKUX BOJIOKHaX. HaTypanbHBIE, CHHTETHYECKHE W
UCKYCCTBEHHbIE BOJIOKHA. OT/IeNbHBIC MPEICTaBUTEIN XUMUYECKUX BOJIOKOH:
arieTaTHoe (TpHAIETATHBIA IIEJNK) W BHUCKO3HOE BOJIOKHA, BUHIIXJIOPUIHBIC
(xJ1I0puH), TMOJUHUTPUJIBHBIE (HUTPOH), MOJUAMHUAHBIC (KampoH, HAWJIOH),
nomdGUpHBIC (JIaBCaH).
JleMoHcTpanus

Pasnuunbie BUABI TJIACTMACC M BOJIOKOH.

Xumusa u rcuzno

XuMUs ¥ OpraHu3M 4YeJoBeKa. XUMHYECKHE 3JIEMEHTHI B OpraHU3Me
yenoBeka. OpraHn4eckue U HEOpraHndeckue BemecTBa. OCHOBHBIE )KU3HEHHO
HEOOXOJIUMBbIC COCIMHEHUS: OCNKH, YTJIEBOJbI, KUPbl, BUTAMUHBI. YTJICBOJbI
— TJIaBHBI MCTOYHHMK SHEPruM OpraHu3ma. Poilb JKHpOB B OpraHHU3ME.
XOJIECTEPUH U €r0 POJIb B 3I0POBbE YETOBEKA.

MuHepanbHble BelIecTBa B MPOAYKTaX IUTAaHUS, TMHIINEBbIE TOOABKU.
COanaHcupoBaHHOE TUTAHUE.

Xumust B ObiTy. Boma. KauectBo Bombl. Motolue U 4YHUCTAIIME CPEICTBA.
[IpaBuna 6e3omacHoi pabOThI CO CpencTBaMU OBITOBOM XUMUMU.

BUOJIOI'us
Buonozus — cosokynnocmu HayK o s#cueoii npupooe.
Memoovt HayuHno2o no3HAHUA 8 OUOI02UU

Kuas mpupoma Kak OOBEKT U3ydeHHs Ouojoruu. MeTobl
UCCIIEIOBAHUSI JKUBOW mpupoasl B Ouosioruu. OnpeneneHue >XKU3HU (C
OpUBJICUCHUEM Marepuaia U3 pas3lleoB (PU3UKK U XUMHUHU). YPOBHU
OpraHu3alliy KU3HHU.

Jlemoncmpayuu

YPpOBHUM OpraHu3alvy KU3HHU.

MeTobl TO3HAHUS )KUBOM TTPUPOIBI.

Knemka

Hcrtopust nzydenus: kiaeTtkd. OCHOBHBIE MTOJIOKEHUS KIIETOYHOW TEOPHUH.
KneTtka — cTpykTypHO-(pyHKIIMOHANIBbHAS (3/IEMEHTapHas) €IUHUIA )KU3HH.
Crpoenune knetkd. IIpokaproTbl M 3YKapUOThl — HU3IIAE W BBICIIUE
KJIETOYHbIE OpraHu3Mbl. (OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KIIETKH



sykapuoT. lloBepxHoCTHBIA anmapaT. CXEMAaTHYHOE ONMCAHUE >KUJIKOCTHO-
MO3auYHON MOJIENH KJIETOUHBIX MeMOpaH. [{uromna3sma — BHYTpeHHsIsI cpea
KJIETKH, OpraHoubl (opranesuibl). Kinerounoe siapo. @yHKIMs sapa: XpaHEeHUE,
BOCIIPOM3BEJCHUE W Tepefadya HAcHeACTBEHHON WHGOPMAIMKU, PEeryJIsius
XUMUYECKON aKTUBHOCTH KJIETKU. CTpykTypa W (QYHKIUH XPOMOCOM.
AyTOCOMBI 1 TMOJIOBBIE XPOMOCOMBI.
MarepuanbHOe €IMHCTBO OKPYKAIOIIET0 MHUPA U XUMUYECKUNA COCTaB >KMBBIX
OpraHu3MoB.  buosormdeckoe  3HaY€HHWE  XMMHUYECKHX  DJIEMEHTOB.
Heoprannueckue BemiecTBa B cocTaBe KJIeTKU. Poib BOJbI Kak pacTBOPUTENS U
OCHOBHOT'O KOMIIOHEHTa BHYTPEHHEW cpeabl opraHu3MoB. Heopranumueckue
MOHBI. YTIIEBOABI U JUMHUBI B KieTke. CTpyKTypa u Ouosiorndeckue QyHKIUU
0€JIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI 0enkoB. CTpoeHHE HYKJIEOTHUIOB U
cTpykTrypa noauaykieotuanbix nener JJHK u PHK, ATO®.
Bupycel u Oaktepuodaru. HekiierouHoe cTpoeHHE, KU3HEHHBIM LMK U €ro
3aBUCUMOCTh OT KJIETOYHBIX (opM KHU3HU. Bupycsl — B030yauTenu
MH(EKIIMOHHBIX  3a00JieBaHUM; TMOHATHE 00  OHKOBHUpycax. Bupyc
ummyHoneduimra dyenoBeka (BUY). Ilpodunakruka BUY-undexnuu.

Jlemoncmpayuu

CrtpoeHne MOJEKyIIbl OelKa.

Crtpoenue mosekyisl JTHK.

CtpoeHue KIETKH.

CtpoeHue KIETOK MPOKAPUOT U FYKAPHOT.

CrtpoeHue Bupyca.

JlabGopaTopHnasi padora Ne 5
HaGnronenue Ki1eTok pacTeHUH M KUBOTHBIX MOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax u uX OnucaHue.

Opzanusm

Opranusm — eauHoe 1ejaoe. MHoroodpasue opraHmu3MoB.

OOMeH BemecTBOM M JHEpPrued C OKpyKarouled cpenol  Kak
HE00XOMMOE YCIIOBHE CYLIECTBOBAHUS KUBBIX CHCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEICHHIO — OJHA U3 OCHOBHBIX
OCOOCHHOCTEH JKMBBIX OpraHU3MOB. JleleHHe KIeTKM — OCHOBa pOCTa,
pa3BUTHS M Pa3MHOXKEHUs OpraHu3sMoB. becnosnoe pa3mHoxeHue. [lonoBoi
MpOLECC M TMOJIOBOE pa3MHOkeHHe. OIUIOA0TBOpEHHE, €ro OHOJIOTHYECKOe
3HAYEHHE.

[TousiTue 00  WHAMBHUIYaNbHOM  (OHTOTEHE3), AMOPHOHAJIHLHOM
(aMOpuorenes3) U NOCTIMOPHUOHATIBLHOM pa3BUTUHU. MHIMBHyabHOE pa3BUTHE
YeJIOBEKa M €r0 BO3MOXHBIE HAPYILICHHUS.

OOmue mnpeacTaBiIeHUST O HACIEICTBEHHOCTH W W3MEHUYHUBOCTH.
['eneTnyeckasi TEPMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTH HAcCJIeI0BaHU.
HacnenoBanue npusHakoB y yenoBeka. [lonoBbie xpoMocombl. CliemiieHHOE ¢
noJioM HacienoBanue. HacneacTBeHHble 0OJIE3HM YeNOBEKa, UX MPUYUHBI U
npodunakTrka. CoBpeMeHHbIE NMPEICTABICHUS O T€HE U TEHOME.



['eneTrueckre 3aKOHOMEPHOCTH M3MeHUYHBOCTH. Kiaccudukarmus dopm
M3MEHYMBOCTH. BiusiHue MyTareHOB Ha OPraHU3M 4YeJIOBEKa.

[Ipenmert, 3agaur 1 METO/BI CeNIeKIUMU. ['eHeTHUeCcKue 3aKOHOMEPHOCTH
ceneknuu. Yuenue H. W. BaBumoBa o0 1ieHTpax MHOrooOpasus U
IPOUCXOXKJICHUS KYJIbTYPHBIX pacTeHUH. BHOTEXHONOTHs, €€ IOCTUKEHUS,
NEPCHEKTUBBI PA3BUTHUS.

Jlemoncmpayuu

OOMeH BelIeCcTB U MPEBPAILEHUs SHEPTUH B KJIETKE.

JHenenue kieTku (MUTO3, MEi03).

CriocoObl 6ecrooro pa3sMHOKEHHUS.

OnnoA0TBOPEHUE Y PACTEHUN U )KUBOTHBIX.

NHnuBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnencrBeHHbie 00J€3HU YEIOBEKA.

Bnusitnue ankoroyin3amMa, HApKOMaHUU, KypEHHUs Ha HACJIEICTBEHHOCTb.

Mytanun.

MonudukannoHHas U3MEHIHBOCTD.

[{eHTpBhl MHOTOOOpA3Ms U MPOUCXOKCHHUS KYJIbTYPHBIX PACTEHUH.

HckyccTBeHHBIN OTOOD.

HccnenoBanus B 001acTH OMOTEXHOJIOTHH.

IIpakTuyeckas padora Ne 13

Pemenue aneMeHTapHbIX TEHETUYECKUX 3a71a4.

Buo

DBOJIIOLIMOHHAA TEOpUsl U €€ posib B (DOPMUPOBAHMH COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTWHBI mupa. Bup, ero xpurepuun. llomymamus kak
CTPYKTypHasl €IMHHLA BUAA U 3BoMOLMH. CHHTETHYECKAs] TEOPHUs IBOJIFOLUU
(CTD). IBmxyiye Cuibl 3BOIOIUU B cooTBeTCTBUU ¢ CTO.

Pesynbratel sBomonnu. CoxpaHeHHe MHOT0oOpa3usi BUJOB KaKk OCHOBA
ycroiuuBoro  pasButus  Ouocdepsl. [IpuunmHBl  BBIMHpAHUS  BHJOB.
buonornueckuii nporpecc 1 OMOJIOTUYECKUI perpecc.

['unoTe3bl MPOUCXOKIACHUS KU3HU. Y CIIO)KHEHUE KUBBIX OPraHU3MOB HA
3emie B TPOLIECCE DBOJIOLUU. AHTPOIOT€HE3 M €ro 3aKOHOMEPHOCTH.
Jloka3aTenbcTBa PpPOJCTBA YEJNOBEKA C MIICKONMUTAIOMIUMHU  KUBOTHBIMH.
Okosiornueckre (HaKTOphl aHTPOIOTEHEe3a: YCIOXHEHUE MOMYJISLMOHHON
CTPYKTYpBI BHJA, U3TOTOBJIEHUE OPYAHM TPYJa, MEPEXO] OT PACTUTEIBHOTO K
CMEILIAHHOMY THITY MUTAHUS, UCIIOJIb30BaHue OTHS. [10sBIIeHHE MBICIUTENBHON
NEATEIBHOCTH U WICHOPA3AEIbHON peur. IIponcxoxaeHne 4enoBeyecKux pac.

Jlemoncmpayuu

Kpurepuu Buga.

[Tomynsinus — CTPYKTypHAasi €AMHULIA BUIA, €IMHUIIA YBOJIFOLIAH.

JIBYOKyIIME CHUIIBI IBOJIFOLIAH.

Bo3HuKHOBEHHE U MHOT000pa3re MpUCIIOCOOICHUN y OpTaHU3MOB.

Penkue m ncuesaromue BUIBIL.

JIBroKyIme CHIIbI aHTPOIIOTEHE3a.



[TpoucxoxaeHre yenoBeKa U 4eJI0BEUECKUX pac.

lIpakmuuecxue 3anuamusi

Omnucanue ocoOelt Buaa o MophoJIOrHIecKOMY KPUTEPHIO.

AHanu3 U OlIeHKA Pa3TUYHBIX TUIIOTE3 MPOUCXOKIACHHUS KU3HU.

AHanu3 U OlleHKa Pa3IUYHbIX TUIIOTE3 MPOUCXOKICHHS YeTIOBEKA.

IKocucmemul

[IpeameT M 3amayu HKOJOTHU: Y4Y€HHE OO0 HSKOJOTHYECKUX (haKTopax,
y4€HHE O COO0IIeCTBaX OPraHu3MOB, YUeHHUE 0 Ouocdepe.

DKOJIOTHYECKHE bakTopsl, OCOOEHHOCTH WX  BO3JCHUCTBHUS.
DkoJyiornueckas xapakrepuctuka Bujaa. [loHsTre o0 9KOJIOTUYECKUX CHCTeMaX.
Lenu nutanus, Tpopudeckue ypoBHU. broreoreHo3 kak sKocucTeMa.

buochepa — rnobanpHas skocucrema. Yuenue B. WM. Bepnanackoro o
ouocdepe. Ponb xkuBbIX opranu3smMoB B ouocdepe. buomacca. buonornyeckuit
KpyroBOpOoT (Ha mpuMepe KpyroBoporta yriepoja). OCHOBHBIE HalpaBJICHUS
BO3JICUCTBHS 4enoBeka Ha Ouocdepy. Tpanchopmanuss ecTecTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCUCTEM (arporeHO30B).

Jlemoncmpayuu

DkoJoruyeckue PakTopbl U UX BIUSHUE Ha OPTAaHU3MBI.

MexBUIOBbIE OTHOIICHUS: TMAPA3UTH3M, XHUIIHUYECTBO, KOHKYPEHIIUS,
CUMOHO3.

SpycCHOCTh PacTUTENBHOIO COOOILIECTBA.

Kpyroopot yriepoaa B 6uocdepe.

3anoBenHUKY U 3aka3Huku Poccuu.

llpakmuueckue 3anuamus

CocraBneHue cxeM nepegadyu BeIeCTB U SHEPTIUM (LIeTel MUTaHus).

CpaBHHTENbHAS ~ XapaKTEPUCTHKA  TMPUPOJHBIX  JKOCHCTEM U
arpo’KOCUCTEM CBOEH MECTHOCTH.

Permenne skonornueckux 3amad.

AHamM3 W OLIEHKA IIOCIEACTBUM COOCTBEHHOM HESATEILHOCTH B
OKpYJ)Karollel cpeje, TIIO0ATbHBIX SKOJIOTHYSCKHX MpoOieM U IyTed ux
perieHus.

IKCKypcuu

Mmuoroo6pasue BuoB. Ce30HHBIC U3MEHEHUS B MPUPOJE (OKPECTHOCTU
npodecCHOHATbEHON 00pa30BaTeILHON OPTaHU3aINN ).

EcTecTBeHHBIE M HCKYCCTBEHHBIE  DKOCHUCTEMBI  (OKPECTHOCTHU
npodeccuoHaIbHON 00pa30BaTEIbHOM OpraHU3aINH.



TemaTuuyeckoe NVIAHUPOBAHUE

MaxkcuM | B TOM 4HCIe
albHas

Haseanue pazoenos u mem ycGnas 1 cemectp 2 cemectp
HarpysKk | wakc | camoct | komcy | ob6s3a | nmekn | mpakr | nmabGopa | Mumue | mMakcu | camocT | KoHCy | obs3ar | mekuwn | mpakta | naGopa | mpomexy | WHauBu
a uMajl | oATelb | JIbTALM | TENbH | WH, MYECK | TOpHBI | Mayaln | MalbH | OATENb | JbTAlM | €IbHas | YPOKH YeCKHE | TOPHBI | TOYHas JyallbH
00y4ar0 | pyag | mas u as ypOK | ue e BHBIH ast Hast u 3aHATH | € arrecrany | blif
xest u 3QHATH | 3aHATH | MPOEKT s 3aHATH | o MPOEKT

s s s

T'EOT'PADUS 22 22 22 10 12

Beenenne. Mcrounuku reorpaduaeckoit 1 1 1 1

urdopMannu

TTommmTHyeckoe yCcTpoHCTBO MHpa 1 1 1 1

["eorpadusi MEPOBBIX TIPUPOIHBIX PECYPCOB 3 3 3 1 2

I'eorpadus HaceaeHHsT MUPa 3 3 3 1 2

MupoBoe xo03siicTBo. COBpeMeHHbBIE 0COOCHHOCTH 3 3 3 1 2

Pa3BUTHS MUPOBOTO XO3SIHCTBA

Perrons! Mupa 7 7 7 3 4

Poccust B coBpeMEHHOM MHUpe 2 2 2 2

Ieorpaduueckue acueKTbl COBPEMEHHBIX 2 2 2 2

rJI00abHBIX NPOOJIEM YEeJIOBEUECTBA

XUMUA 53

OO011ast ¥ HeOpraHU4ECcKass XUMHUS 29

Baenenue. 2 2 2 2

OCHOBHBIE TIOHATHS ¥ 3aKOHBI XUMHUH. 5 5 5 5

Iepnonnueckuii 3akoH u Ilepronnueckas cucrema 7 7 5 2

JI. . Mennieneena.

CrpoeHue BelecTBa. 4 2 2 2 2 2 2

Bona. PactBopbl. 3 3 3 1 2

Heoprauudeckue coeIHHEHHSI. 8 8 8 4 2 2

Oprannyeckas XHMHSI. 24 24 24 14 4

OprannyecKie COeIHHCHHS. 20 20 20 10 4

XUMUS U )KU3Hb. 4 4 4 4

BUOJIOT U 36 36 36 32 2 2

buoorust — COBOKYITHOCTB HayK O >KMBOH mpupoze. | 1 1 1 1

Mertozbl Hay4YHOTO TI03HAHMS B OHOJIOTHH

Krerka 6 6 6 4 2

Opranusm 7 7 7 5 2

Bun 13 13 13 13

DKOCHCTEMBI 9 9 9 9

WHIUBHIYa bHbINA MPOEKT 24 12 12

[TpomexxyTouHas aTTeCTALU 18 18 18

HUrtoro 153 50 38 22 16 12 103 73 53 10 10 18 12




Y4eOHO-MeTOAMYECKOE W MATEPUAIBHO-TEXHUYECKOE O0ecneyeHue
o0pa3oBaTeJIbHOIO MpoLecca

Peanuzanus yueOHOro npeamera OCHOBBI €CTECTBEHHO-HAyUHBIX 3HaHMU
TpeOyeT Haiauuue B Npo(ecCHOHATBHOM 00pa3oBaTeNbHON  OpraHU3allly,
peanusyronieil 00pa3oBaTENbHYIO MPOrpaMMy CpeAHEro oluiero oOpa3zoBaHHS B
npeaenax ocBoenus OIIOII CIIO na 6a3ze ocHOBHOro oOIero oOpa3oBaHUS,
yuebHoro kabuHera EctecTBO3HaHUS.

O6opynoBanne yueOHOTO KaOUHETA:
® [10CaJI0YHBIE MECTA [0 KOJIMYECTBY OOYyHArOIINXCS;
pabouee MeCTo MpenoaaBaTes;
mkadbl 1719 XpaHEeHUs MOCOOUH;
KOMIUIEKT y4€OHO-METOANYECKOIN TOKYyMEHTALINUN;
PEaKTUBBL;
NEPEYHH OCHOBHOM U TOMIOJHUTEIBHOW yUeOHOM JIUTEPATypPHI;
BCIIOMOTaTeNIbHOE 000PYJOBaHUE U UHCTPYKIUY;
HaTypaJibHble 00BEKTHI, MOJIEININ, IPUOOPHI U HAOOPHI /1JIs1 HIOCTAaHOBKU
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOTO AKCIIEPUMEHTA;
® KOMIUIEKT Y4€OHBIX TAOJIUI[ U CXEM.
TexHuueckue cpeacTsa 00ydeHus;
® MyJbTUMEAUMHBIE CPEACTBA O0YUECHMUS,;

Nudpopmanuonnoe odbecredeHne 00y4eHmsl.

Ilepeyenbp pexoMeHayeMbIX Y4eOHbIX H3AaHui, HHTepHer-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTypbl

OcHoBHas JuTEparypa

1. Tabpuensn O.C. Xumus. 11 knacc.- M.: Jlpoda, 2014r.

2. T'eorpadus /Ilox pexn. E.B. bapanuukoBa.- M.: Akagemus, 2013r.

3. Homorankux E.M., AnekceeBckuii H.W. I'eorpadus (B 2-x yactsax).
DKOHOMHUYECKas U comuanbHas reorpadus mupa. 10 knacc.- M.: OOO «Pycckoe
CIIOBO-y4eOHUK», 2013T.

4. Epoxun FO.M. Xumus.- M.: Akagemus, 2014r.

5. 3aitniea H.II. I'eorpadus: yuebHo-meron. mocodbue.- bpsack ®I'bOY
BO BI'AY, 2015r.

6. MaitopoBa T.A. Xumwus: ydeOHO-MeTOAMUYECKOE MocoOue.- BbpsHck:
®I'bOY BO BI'AY, 2015r.

7. MakcakoBckuii B.II. Teorpadusa. DOxoHomuyeckas M COLMAJIbHAS
reorpadust mupa. 10-11 xnacc. — M.: IIpocBemenue, 2013r.

8. Mupkun b.M. Okomnorus 10 - 11 knaccel.- M.:Benrana-I"pad, 2013r.

9. Pymsutuc I'.E. Xumus. 10 kimacc.- M.: [Ipocsenienune, 2012r.

10. Pym3urtuc I'.E. Xumus. 11 kiacc.- M.: IIpocsemienne, 2012r

11. YepnoBa H.M., I'anymmn B.M., XKurapes U.A., Koncrantunos B.M
Oxonorus. 10-11 knacesl/ [Tog pen. Kurapesa U.A..- M.: [Ipoda, 2014r.



JlonoJIHUTe IbHAA JIUTEPaTypa

1. Bonpimasg Poccuiickad »unmkionenus. B 30 1.- M.: bonbsias Poccuiickas
sHIMKIoneaus, 2012r.



