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IMACHOPT NPOI'PAMMBbI YYEBHOI'O ITPEJIMETA
B/J.7. ECTECTBO3HAHUME

1.1. ObsacTh NPpUMEHEHHUs MPOTrPAMMBI

[Iporpamma  oOmeoOpaszoBarensHOTO  yueOHOro  mpeamera  BJ1.07.
EcTecTBO3HaHME mpeqHa3HaueHa Il W3y4yeHus EcTecTBO3HaHMS B paMKax
peannzaniui  00pa30BaTENbHON MNPOrpaMMbl CpPEAHEro O00IIero oOpa3oBaHUs B
npenesax OCBOEHHUS OCHOBHOM MpodecCHOHATIbHONW 00pa3oBaTENbHON MpPOrpaMMbl
CIIO na 0a3ze ocHOBHOro 001Iero oOpa3oBaHMsI MPHU MOATOTOBKE CHEIHMAIUCTOB
CpEIIHETo 3BEHa.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpeanero o01Iero
o0pa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYPE, COJEPKAHUIO U pe3yIbTaTaM OCBOCHHUS
yaebHoro mpeamera bJ[.7. EctecTBo3HaHue, B COOTBETCTBUH C PekomeHmanusmMu
(muceMo JlemapTaMeHTa roCy1apCTBEHHOM MOJMTHKU B c(hepe MOATOTOBKU pabodmx
kaapoB u JIIIO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259) no opranuzanuu
MOJIYyUYEHHUS CpeIHETo 001Iero oopa3oBaHus B Mpejeaax OCBOCHUSI 00pa30BaTEIbHBIX
MporpamMm cpenHero npodeccuoHaIbHOro oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOILEro
oOpazoBaHMsi ¢ y4eToM TpeOoBaHM  (heaepalbHOTO  TOCYAAPCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHJapTa CPEIHEro MNpodecCHOHANTBLHOTO O00pa30oBaHUs 10
criennasbHOCTH 43.02.11 ["'oCTUHUYHBIN cepBHC.

1.2. MecT0 AUCHUIUIMHBI B CTPYKType OCHOBHOW mpodeccuoHaIbLHOI
00pa3oBaTeJbHOI MPOrPaMMBbI:

VYueonsiii npeamer BJ[.07. EctecTBo3HaHUME OTHOCHUTCS K IHMKIY OOS3aTEIbHBIX
y4eOHBIX MPEAMETOB 00IIe00pa30BaTEIHHOTO UK

1.3. leau u 3ag1aum AUCHUIIMHBI Y4e0HOT0 NMpeaMeTa:

— OCBOEHUE 3HAHUW O COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHE MUpPA U METOJIaX
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HamOoJiee BaXXHbIMH WIESIMU U JTOCTHKEHUSIMU
€CTECTBO3HAHUS, OKAa3aBIIMMH OMNPEIEISIONIEe BIMSIHUE HA Pa3BUTHE TEXHUKUA H
TEXHOJIOTH;

— OBJIaJICHHE YMEHUSMH MPUMEHSATH MOJYyYCHHBIC 3HAHUS JJIsI OOBSICHEHUS SBJICHUI
OKPYXAIOIIEr0  MUpa, BOCHPUATHS UH(GOPMAIMM  €CTECTBEHHO-HAYYHOIO MU
MpO(QECCHOHAIBHO ~ 3HAYMMOIO  COJAEpP)KaHUS, Pa3BUTHE  HMHTEIUIEKTYaJIbHBIX,
TBOPUECKUX CIIOCOOHOCTEH W KPUTUYECKOIO MBIIUIEHUS B XOJ€ IPOBEICHUS
MPOCTEUIINX WCCIICNOBAHUM, aHAN3a SIBJIICHUM, BOCHPUATHS W HWHTEPIPETALUU
€CTECTBEHHO-HAYYHOW HH(POPMAIINH;

— BOCIUTaHUE YOEKJICHHOCTH B BO3MOKHOCTHU TO3HAHUS 3aKOHHOW MPUPOIBI H
WCIIOJB30BaHUs JOCTHXKEHUN €CTECTBEHHBIX HAyK JUIsl Pa3BUTHUSI LMBWIM3ALMU U
MOBBIIIEHUS KAYECTBA KU3HU;

— MPUMEHEHHUE €CTECTBEHHO-HAYYHBIX 3HaHUN B MPO(HECCUOHATBHOM IEATeTLHOCTH U
MOBCEAHEBHOM KM3HM [UIsi oOecnedeHus: Oe30MaCHOCTH JKU3HEACSATENbHOCTH;
IPaMOTHOTO MCIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHIl; OXpaHbl 3/I0pPOBbS,
OKPYKarOIIEU CPEIBI.

— OCBOEHHE CHUCTEMbI reorpauueckux 3HaHUM O IIEIOCTHOM, MHOTOOOpa3HOM H
JUHAMUYHO M3MEHSIOIIEMCSI MUPE, B3aUMOCBSI3U MPUPOJIbI, HACEIEHUS U XO341iCTBA



Ha BCEX TEPPUTOPHUATBHBIX YPOBHSIX;
— OBJIQJICHUE YMEHUSIMH COYeTaTh TJ00aNbHBIN, PETHOHAIBHBIA W JIOKAJIbHBIN
MOAXOJbl JUIsl ONUCAaHWUS W aHAIW3a MPUPOAHBIX, COLUUATBHO-3KOHOMUYECKHX,
T€0’KOJIOTUYECKUX MPOILECCOB U SIBJICHUM;

— TOCOOHOCTEH TMOCPEICTBOM O3HAKOMJICHHS C BXKHEUIIUMH TreorpauuecKuMu
O0COOCHHOCTSIMU U MPoOIeMaMy MUPaA B LIETIOM, €r0 OTJECIbHBIX PETUOHOB U BEIYIINX
CTpaH;

— BOCHHTAHUE YBOXXCHUS K JAPYTUM HapoAaM U KyJbTypam, O€peKHOT0 OTHOIICHUS K
OKPY’KarolIeh IPUPOTHON CPELE;

— HCHOJIb30BAHUE B TMPAKTUYECKOW JIESITEIBHOCTH U IIOBCEIHEBHOM IKU3HU
Pa3HOOOpa3HBIX TeorpauuyecKkux METOJOB, 3HAHUH W yMEHUH, a TaKxke
reorpadudeckoil HHpopMaIuu;

— HaxoXJEHHWe U TMpUMEHEHHe reorpaduyeckoil HHPOpMALUU, BKIIOYAS
reorpauueckue KapThl, CTaTUCTUYECKHE MaTepualibl, TeOUH(POPMAIMOHHBIE
CUCTEMBbl U MHTEPHET-PECYPCHI, ISl MPaBUIBHONW OLEHKH BaXKHEHIIUX COIMAILHO-
SKOHOMMYECKUX BOIIPOCOB MEXTyHAPOIHOMN KU3HU;

— MOHMMaHue reorpad@uueckod crneuuPuKU KPYMHBIX PErMOHOB M CTPaH MHpPaA B
YCJOBUSX CTPEMUTEIILHOTO Pa3BUTHS MEKIYHAPOIHOTO TypU3Ma U OT/AbIXA, JEIOBBIX
1 00pa30BaTENIbHBIX TPOTPaMM, TEIEKOMMYHHUKAIIUN U TPOCTOTO OOIIEHUS.

1.4. Pe3yabTaThl H3yYeHUs Y4eOHOT0 peAMeTa

OcBoenne conaepxkanuss ydeOHoro mpeamera bJI.07. EctecTtBo3Hanue
o0ecreunBaeT JOCTIKEHUE 00YJaIONMMUCS CIAEAYIOMUX PE3yIbTaTOB:
JIMYHOCTHBIX:

— c(hOpMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHHS K OOYYEHHIO; TOTOBHOCTb M
CIIOCOOHOCTh K CaMOpPa3BUTHIO M €amMOOOpa3OBaHUIO HAa OCHOBE MOTHUBAIUU K
00Oy4YEeHHIO U TTO3HAHUIO;

— c(hOPMHUPOBAHHOCTh  IIEJIOCTHOTO  MHMPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Ppa3BUTHSI Treorpauyeckod HAyKu U  OOIIECTBEHHOU
PaKTHKH,

— c(hOpMHUPOBAHHOCTh OCHOB CAMOPA3BUTUSI U CAMOBOCITUTAHUSI B COOTBETCTBHUH
C O0IIIeYeIOBEYECKUMH IIEHHOCTSAMH U UJIeajaMu TPaXTaHCKOTO OOIIECTBa;

- TOTOBHOCTH ¥ CITIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOM
NeATEIIbHOCTH;

— c(hOPMHPOBAHHOCTh JKOJIOTHYECKOTO MBINUICHUS, TOHUMAHHS — BJIMSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON U COLMAIBHOU
Cpelbl; IPUOOPETEHHE OIbITa KOJIOTO-HATIPABICHHON e TEILHOCTH,

— c(hOpPMHUPOBAHHOCTh KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHUU W
COTPYIHHYECTBE CO CBEPCTHUKAMHU M B3POCIBIMH B 00pa30BaTEbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIeA0BATEILCKOM, TBOPUECKON U IPYTUX BUJAX JIESITEIHHOCTH;
yMEHHUE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIIA B YCTHOW U MUCHbMEHHOU peyH,
MOHMMAaTh CMBICIT TIOCTABJICHHOHN 3ajJ]a4M, BBICTPAWBATh apryMEHTAIUIO, TIPUBOINTH
apryMEHTBI U KOHTPApPTyMEHTHI,

- KPUTUYHOCTh MBIIIJICHUS, BIJIAJICHUE TIEPBUYHBIMU HaBBIKAMH aHajIu3a M



KPUTUYHON OIICHKM TMOJy4aeMod HH(OpPMAlMK; KPEaTUBHOCTh  MBIILICHUS,
VWHULAATUBHOCTh U HAXO{UYMBOCTH;

- KpEaTUBHOCTh MBIIUICHUS, THULIUATUBHOCTh U HAXOIYUBOCTH;
MeTanpeIMeTHbIX:

- BJIQJICHUE HaBbIKAMU IO3HABATEJIbHOM, Y4YEOHO-HCCIEAOBATEIILCKOW U
IPOEKTHOM JESITEIIbHOCTH, a TaKKE€ HaBbIKAMU pa3pelleHus Ipooiiem;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSATEIBHOMY ITOMCKY METOJIOB PEIICHHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOAO0B IMO3HAHMUS;

- YMEHHE OpPUEHTUPOBATHCA B PANIUYHBIX MCTOYHHUKAX Teorpadudeckon
uHpOpMallMK, KPUTHUYECKH OICHMBaTh M HMHTEPIPETUPOBATH HH(OpMAIHIO,
[OJyYaeMyI0 U3 pPa3IMYHbIX HCTOUHUKOB;

- YMEHHUE CaMOCTOSITEJIbHO OLIEHUBATh U IPUHUMATh PEUICHUS, ONPEACISIOIINE
CTPATETHUIO MOBEJICHNUS, C YUETOM I'PAXAAHCKUX U HPABCTBEHHBIX LIEHHOCTEM;

- OCO3HAaHHOE€ BJIAJICHUE JIOTUYECKUMU JCHCTBUSMH OIPENCICHUS IOHATHH,

0000IlIEHNs,  YCTAaHOBJICHUS  aHAJOTH, KilaccuukauMuMm  Ha  OCHOBE
CaMOCTOSITENIFHOTO BBIOOpPA OCHOBAHUM U KPUTEPUEB;
- YMEHHE  YCTaHABIMBATh  MPUYUHHO-CIEACTBEHHBIE  CBSI3M,  CTPOUTH

paccykJieHue, yMO3akiaioueHue (MHAYKTHUBHOE, NEAYKTUBHOE M IO aHAJOTUHU) H
JieN1aTh apryMEHTHPOBAHHBIC BHIBOJIbI;

— IPE/ICTaBIICHHE O HEOOXOAMMOCTH OBIIAJICHUSI reorpaduueCKUMH 3HAHUSMH C
nenpl0  (GOpMUPOBAHUSA  AJEKBAaTHOTO IOHUMAaHUA OCOOCHHOCTEH  pa3BUTHS
COBPEMEHHOTO MHPA;

— MOHMMAaHUE MeCTa U poju reorpaduu B CHUCTEME HAyK; MPEICTaBICHHE 00
OOIIMPHBIX MEXAUCIUIIMHAPHBIX CBA3SX Treorpaduu;

npeAMeTHBIX:

- BJIQJICHUE TPEJCTABICHUSIMH O COBPEMEHHOHN Teorpaduueckoil Hayke, ee
y4acTUH B PEIICHUU BOXKHEUIINX MPOOJIeM YeJI0BEUeCTBa;

— BJIaJICHUE TeorpauecKuM MBIIUICHUEM JIJIsi OTpeNeTeHUs] reorpaduyecKux
aCIIeKTOB TPHUPOJHBIX, COIUATBLHO-IKOHOMUYECKUX M IKOJOTUUYECKUX MPOLIECCOB U
npo0dJieM;

- c(hOPMHUPOBAHHOCTh CHUCTEMBI KOMILIEKCHBIX COLUAIIBHO OPUEHTUPOBAHHBIX
reorpad4ecKux 3HAHUM O 3aKOHOMEPHOCTSX Pa3BUTHUSI TPHUPOIBI, Pa3MEIICHUS
HACeJICHUSI U XO0354WCTBA, TMHAMHUKE U TEPPUTOPHAIBHBIX OCOOCHHOCTSIX MPOIIECCOB,
MPOTEKAIONIUX B TeorpadmueckoM MpOCTPaHCTBE;

— BIIQJICHUE  YMCHHSIMHU  TIPOBEICHUS  HAOJMIOJECHUN  3a  OTAEIbHBIMHU
reorpauyecKkuMu OOBEKTaAMH, MPOIECCAMU M SBJICHUSMH, WX H3MCHCHUSMH B
pe3yJbTare MNPUPOJIHBIX W AHTPONOTEHHBIX BO3JEHCTBUI; BIIAJICHUE YMEHUSIMU
UCIIOJIb30BaTh KapThl PA3HOTO COJEpXaHUS JUIS BBISBICHUS 3aKOHOMEPHOCTEH M
TEHJICHIINH, MOJTy4YeHHUs] HOBOT'O Treorpaduueckoro 3HaHusl O IPUPOIHBIX COIUATBLHO-
SKOHOMMYECKUX U HKOJOTUUECKHUX Tpolleccax U SIBJICHUSX;

— BIAQJEHUE YMEHMSIMH  reorpaduyeckoro  aHajau3a ¢ HUHTEPIpETAIUH
pazHooOpa3Hoi nHpopMaIuy;



— BJAJICHWE YMEHHUSMU NPUMEHATH TreorpaduyecKkue 3HAHUS A OOBSICHEHUS U
OLICHKM pPa3HOOOpa3HbIX SBJICHUI M MPOLECCOB, CAMOCTOATEIBHOIO OICHUBAHUS
YpOBHS O€30MMaCHOCTH OKPYKAIOIIECH Cpeibl, alanTallii K U3MEHEHHIO €€ YCIIOBUH;

— chOpMHUPOBAHHOCTh TMPEACTABICHUI M 3HAaHUKW OO0 OCHOBHBIX MpoOiIeMax
B3aMMOJICUCTBUS MPUPOJLI U OOIIECTBA, MPUPOJHBIX U COLUATBLHO-DPKOHOMHYECKUX
ACIEKTaX IKOJIOTMUECKUX MPOOIIEM.

B pe3yabraTre o0ydyenuss Oyaer oOecredyeHa TOTOBHOCTh OOYYaloOlIUXCS K
nanbHeieMy o0pa3oBaHUIO, JIOCTUTHYT HEOOXOJUMBIM ypOBEHb HUX pPAa3BUTHUSA
KOTOPBIN XapaKTepu3yeTcsi MPUOOPETEHHBIMU 3HAHUSMU U YMEHUSMU.

3HaTh:

- OCHOBHBIE HAYKH O IPUPOJE, UX OOUTHOCTh U OTJIMYUS;

- €CTECTBEHHOHAYUYHbI METO] MO3HaHUS M €ro COCTABJISIIOLIUE, €IUHCTBO 3aKOHOB
pupoasl 1 Beenennou;

- B3aWIMOCBSI3b MEXAY HAYYHBIMH OTKPBITHSAMH W pPE=a3BUTHEM TEXHUKUA W
TEXHOJIOTH;

- BKJIQJ] BEJIMKHUX YYEHBIX B (POPMUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUPA.

Ymersb:

- OpUCHTHUPOBATHCS B COBPEMEHHBIX HAyYHBIX TMOHATUAX © HHOpMaIuu
€CTECTBEHHOHAYYHOI'O COJICPKAHUS;

- paboTaTh C €CTECTBEHHOHAYYHOU HH(pOpMaLHeii;

- BIAJETh METOJAaMU TIOMCKA, BBIJIEIATh CMBICIOBYI0O OCHOBY M OLIEHUBATH
JOCTOBEPHOCTH HH(POPMAILINH;

- HCMOJb30BATh €CTECTBEHHOHAYYHBbIE€ 3HAHUS B IOBCEIHEBHOM JKHU3HU MJIA
oOecrieueHuss 0€30MacHOCTH KU3HEAEATEIbHOCTH, OXPaHbl 3/I0POBbsI, OKPY KaloIIEn
Cpenbl, SHEProcOepeKEeHHUS.



3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCOUTITAHBI

3.1. O0beM yuyeOHOM IMCHMILIMHBI H BUABI Y4eOHOil padoThl

Bun yueOHoit padoThl Oovem
yacoe
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 162
O0s3aTesibHAsI AyIUTOPHAsI Y4eOHasi HATPY3Ka (Bcero) 108
B TOM YHCJIE:
Jlexumu/ypoxu 108
CamocrosiTesibHasi padoTa 00y4aromerocs (Bcero) o4

Umocosas ammecmayus 6 hopme oupgepenyuposanno2o 3avema




2.2. TemaTH4yecKHii IVIAH U COAEPKAHME Y4eOHOM M CUUILIHHBI

BJ/I. 07. ECTECTBO3HAHUE
Copep:xanue yueOHOI0 MaTepuaJia, MpaKkTHYecKue padoThl, caMocToATeIbHas padoTa
HaumeHoBaHue pa3aeioB U TeM O6beM yacoB YpoBeHnb ocBoeHust
ol0yuammuxces
1 2 3 4
BHOJIOIrust
Tema 1.1. Conep:xanue yueOHOTo MaTepuaa. 4 1
/Kusas npupoaa 1.KuBas npuposaa kak 0ObEKT U3y4EeHUs OHOJIOTHH.
KaK 00beKT U3yYeHHs 2.0mpeneneHne KU3HA
Oumosioruu. 3.YpoBHM OpraHU3aIMH XKU3HH.
Tema 1.2. Conep:xanue yuedOHOro Marepuasa 2 2
Kierka 1.KneTka — equHMILIA CTPOCHUS U KU3HEACATEIBHOCTH OPTraHU3MOB.
2.Ctpoenue kinetku. [Inasmarudeckas meMOpaHa, sapo, IUTOILIa3Ma.
3.OpraHous! KIeTKH (HeMeMOpaHHbIe, 0THOMEMOpaHHBIE, IBYMEMOpaHHbIC)
JlaGopaTopnas padora Nel 4
1.OcHOBHBIE IPU3HAKU HKUBOTO.
2.CpaBHEHHE CTPOEHUsI KJIETOK PACTEHUH U KMBOTHBIX.
CamocTosiTe1bHasI padora: 4
1.Mcropust nuzyuenust kietkd. OCHOBHbIE TIOJIOKEHUS KIETOYHOU TEOPUHU.
2.Bupycs! u 6akrepnoctaru. HexnerouHoe ctpoeHue, >KU3HEHHbBIH IIUKI 1
€r0 3aBHCHMOCTb OT KJICTOUHBIX (POPM >KM3HH. Bupycsl — B030yauTenu MH(MEKIHMOHHBIX 3a001eBaHUN
noHsiTHe 00 oHKoBUpYcax. Bupyc ummyHonepununta yenoseka (BUY). Ipodunakrika BUY-undpeximu.
Pazoen 2
Opzanusm
Tema 2.1. Coaep:xanue yue0HOT0 MaTepuasa 2 1
Opranuszm 1.00MeH BeliecTBOM U HEPTHEH C OKpYKAIOIIEH Cpesiol Kak He0OXOIUMOE YCIIOBUE CYIIECTBOBAHUS
JKHBBIX CUCTEM.
2.DHepreTHyecKuil 0OMeH.
3.ITnactrueckuit 0OMeH (OHocHHTE3 OEIKOB, (POTOCHHTE3)
CamocrosiTenbHast padora: 2
1.XemocuHTe3. XEMOCHHTE3UPYIOIINE OaKTepuu
Tema 2.2. Conep:xanue yue0HOro MaTepuaJia 2 2

Jlenenne KiieTKu

1.KneTouHbIi UK.
2.Mwurto3.
3.Metios.




CamocTosiTe1bHast padora:
1.Knerka — kak Le10cTHas cucTeMa
2.CoBpeMeHHas KIETOYHAS TeOpHUs
3.Kapuotum.

JlaGopaTopHas padoTa Ne2
1.06MmeH BermecTB. KiteTOUHBIN IUKIT

Tema 2.3. Copep:xaHue y4edOHOro MaTepuaJia
PasmHo:keHue 1.becrnonoe 1 MoI0BOE pa3MHOKEHUE
M MHAUBUIYAJIbHOE 2.OHTOreHe3 U ero NepuoIbl
pa3BuTHe 3.OMOpHOHANBHBII U TOCTIMOPHOHAIILHBIN TIEPUOJIbI PA3BUTHS
OpPraHu3MoOB 4 .buoreHeTHYECKHU 3aKOH
Tema 2.4, Conep:xkanue yueOHOT0 MaTepuasa
HacaencTrBeHHOCTH 1.OcHOBHBIE TOHATHS TEHETHKH.
M U3MEHYMBOCThH 2.MeTobl TeHETHYECKHUX UCCIIEOBAHUA.
OPraHU3MoOB 3.3axoHs! I'. MeHnzens Mo HaclieA0BaHUIO IIPU3HAKOB
4. XpomocoMHas Teopust HacieacTBeHHoct T. Moprana.
5.3akoHOMEepHOCTH M3MeHYNBOCTH. KoMOMHATHBHAS H3MEHUMBOCTD
6.MyTtaunuy. OCHOBHBIE MONOXKEHUS TEOPUU MYyTaLUN
CamocTosiTe1bHast padora:
1.B3aumMoeiicTBre TEHOB
2.3aKOH TOMOJIOTHYECKUX PsIIOB HacliecTBeHHON naMenunBocty J1.V1. Basuiona.
JlaGgopaTopuas pagoraNe 3
1.Pa3MHOXeHUE ¥ UHIUBUAYAIbHOE Pa3BUTHE OPTAaHU3MOB
2.HacneacTBeHHOCTh M U3MEHUYUBOCTh OPTaHU3MOB
3.PemieHue reHeTUUECKHX 3a7a4
Pazoen 3
Buo
Tema 3.1. Copep:xanue yue0HOro MaTepuaJia

IBOJIIOHOHHAS TEOPHS.

1.Bun. Kputepuu Buga

2 Ilonynauus. CTpyKTypa NOMyJIsILUU

3.OCHOBBI BOJIOIMOHHOT0 YueHusl. CHHTEeTHYECKas TEOPUS HBOIOLUH
4./JIBroKyIue CUIIBI SBOJIIOLUY.

5.Pe3ynbTaThl 3BOJTIOLMH

CamocrosiTesibHasi padoTa:

1.DBOJIIOIIMOHHAS TEOPHUS U €€ POJIb B POPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOM KaPTHHBI
MHUpa

2. AmanTanms - Kak pe3yJbTaT SBOJIIOIMHOHHOTO MPoIecca

Pazoen 4
Ixocucmemot

Tema 4.1

Coaep:xkaHue y4e0OHOT0 MaTepuaa




Ipeamer u 3axa4u
3KOJIOTHH.
Yuenue o Ouocpepe.

1.OcHOBHBIE KOJIOTHYECKHUE MOHATHS, (DaKTOPHI U pabOTHI 3aKOHEI
2.®opMUpOBaHNE HA3EMHBIX IKOCHCTEM

3.IosiBneHne "enoBeKka M ero poiis B Ouocepe

4.buocdepa u ee rpanuibl. OCHOBHBIE 000JIOUKH.

CamocrosiTenbHast padora: 4
1.I'unote3sl NPOUCXOXKICHUS KU3HU Ha 3eMJIe
2.I'unote3sl BOSHUKHOBEHHUS IPOKAPUOT U HYKAPHOT
JlaGoparopnas padoraNe 4 4
1.DBorONIMOHHOE yUeHHe. DKoyoTus u bnocdepa
Ayoumopnas paboma 32
Camocmoamensnasn paboma 14
Bcezo no duonozuu 46
XUMHUA
Pazoen 1
Oowan u neopzanuueckasn
xumus.
Tema 1.1 Conep:xkanue yue0OHOro MaTepuasia 4
Brenenne. 1. Xumuueckasi KapTHHA MUpa Kak COCTaBHAs 4aCTh €CTECTBEHHO-HAYYHOI KapTHHBI MUpA.
OcHOBHBIE IOHATHSA 2. I[Ipeamer xumun. BemmectBo. Atom. Mosexyina. XUMUYECKHNA 3IEMEHT U (JOPMBI €r0 CyIECTBOBAHHS.
U 3aKOHBI IIpocTele U CloKHBIE BelecTBa. AJUIOTPONHS U €€ IPUUNHBI.
3aKOH COXpaHEeHHUS MacChl BEIIeCTBa
Tema 1.2 Coaep:xkanue yueOHOro MaTepuasa 2
[lepuoanueckuii 3aK0H 1.OTKpBITHE IEPUOIUYECKOT0 3aKoHa. [lepuoanyeckas cucteMa XuMuaeckux aementos JI. M.
U NepHoMYecKas cucreMa MeHzeseeBa kak rpaduueckoe 0oToOpakeHHe MEPUOAMIECKOrO 3aKOHA.
3JIEMEHTOB 2. ITpupoaa xumudeckoit cBsizu. KoBaneHtHas cBs3b. loHHas cBsi3b. MeTamnueckas cBs3b. Bonopoanas
J.U. MenpaeneeBa. CBSI3b.
CtpoeHue BemecTBa
Tema 1.3. Copep:xanue yue0HOro MaTepuaJia 2
Bona. 1.Bona B npupone, ObITy, TEXHUKE M Ha POU3BOCTBE. DHU3NUECKUE U XMMUYECKHE CBOHCTBA BOJIBL.
PacrBopsl. 3arpsi3HEeHNE BOJIBI M CTIOCOOBI €€ OYHMCTKH.
XuMH4YecKHe peaKkuu 2.PacTBOpBI OPraHMUECKUX BEILECTB U Ta30B. 3aBUCUMOCTh PACTBOPUMOCTHU TBEPABIX BEILECTB U Ta30B OT
TeMIepaTypsbl.
Jemoncrpanus. dusudeckue cBoiicTBa BOJBI
3.IloHATHE 0 XUMHYECKHUX PeakIsaX. THUIBl XUMHUUECKUX peakinii. CKOPOCTh XMMUYIECKUX PEaKIINi U
(haKkTOpPBI OT KOTOPBIX OHA 3aBUCHT. 4

JladopaTopnasi pa6oTaNel
1. O6mas Heopranuieckasi xumus. Boga. PacrBopbl. XuMnueckne peaxkium.




CamocTosiTe1bHast padora:

1.3nauenne I[lepmoamueckoro 3akoHa u Ilepuonmyeckol CHCTEMBl XMMHYEeCKHX 3neMeHToB [, U.
MemnneneeBa I pa3BUTHA HAYKH M IOHAMAHISI XUMAYECKOH KapTHHBI MUPA.

2.«ArperaTtHble COCTOSIHUS BOJIbI U €€ MEePEXObI OT OJJHOTO arperaTHOrO COCTOSIHUS B IPYTOE».

Tema 1.4.
Heoprannueckue coenHeHust

Copep:xaHue y4edOHOTro MaTepuaJia
1.Knaccurkanms HeOpraHMIeCKUX COCTUHEHNH 1 X CBOMCTBA
2.Mertauibl 1 HEMETAJIIBI

CamocrosiTesibHasi padora:

1. Baxneiinne coeMHEHUS] METAJUIOB U HEMETAJUIOB B IPUPOJIC U XO3UCTBEHHOM JeSITENIbHOCTH
YeJioBeKa. 3aluTa OKPYKaIoIEe cpeibl OT 3arpsi3HEHUS TSHKEIBIMU METallJIaMU, COSIMHEHUSIMU a30Ta,
Cephl, yriiepoaa.

JladopaTopHasi paGoTraNe2.
Heoprannueckue coenuHeHUs

Paszoen 2
Opzanuueckue coeOunenus
Tema 2.1. Coaep:xkanue yueOHOro MaTepuasa
YraeBoaopoasl. 1.OcHOBHBIE NOHATHS OPrAHUYECKON XUMHHU U TEOPHSI CTPOCHUS OPraHUYECKUX COCIUHEHUM.
2.IlpenenpHble U HEMpPeEENbHBIE YTIICBOJOPOIBL.
Tema 2.2. Coaep:xkanue yueOHOro MaTepuasa
Kucaopoacoaepxamue 1.CrupTtsl.

OpraHuveCKue BelecTrsa

2.Anpaeirunel. KapOOHOBBIE KHCTIOTHI.
3. Cno>kHBIC YQUPHI: UX CTPOCHUE W XapaKTEPHBIC XMMUYECKHE CBOUCTBA

CamocrositesbHas padora:

1. Heds, ra3, kaMeHHbIi1 yrojb — MPUPOIHBIE HCTOYHHKH YTIIIEBOAOPOJIOB.
2. MbLja KaK COJIU BBICHINX KapOOHOBBIX KUCIOT. JKUPBI Kak CIOKHBIE dPUPBI.
3.YrieBompl: IIII0K03a, Kpaxmall, HeJUI0I03a.

JlaGopaTopnas paGora Ne3.
1.Kucnopoaconaepxkamue opraHi4eckye BEIecTBa.

Pazoen 3
Xumusn u sxneusno

Tema 3.1.
XuMHuS ¥ JKH3Hb

Coaep:xkanue yueOHOro MaTepuasa
1. Xumus u OpraHu3M 4Y€JIOBCKaA.
2. Xumus B OBITY.

Tema 3.2.
BbicoxoMoneKyIsIpHBIE
OpraHuvecKHe coeHHCHHS

Coaep:xanue yueOHOr0 MaTepuasa
1.Bonokna

2.Pe3unbl

3.Kayayku




JlaGopaTopHnas paGoTaNed. 2
1.BBICOKOMOJIEKYJIIPHBIE OPTraHUYECKHUE COETUHEHUS
Ayoumopnasn paboma 22
Camocmoamenvnasn paboma 10
Bcezo no xumuu 32
OU3UKA
Beenenne. Conep:xanue yueO0HOIro MaTepHuaJa 4
®usuka — pyngamMenTaiabHas | 1.EcTeCTBEHHO Hay4HBII METO/] MO3HAHHUS, €TO BO3SMOXKHOCTH U TPAHULIBI IPUMEHUMOCTH.
HayKa 2.DKCTIepUMEHT U TEOpHs B IPOIECCEe MO3HAHUS MPHUPOEL. MoaennpoBaHue GU3NIECKUX SBICHUNA U
0 mpupoze. mporeccoB. EcTrecTBeHHO HaydHast KAPTHHA MHpPA U €€ BaKHEUIIIHE COCTABIISIOIINC.
3.EnuHCTBO 3aKOHOB IPUPOMBI M COCTaBa BemlecTBa BO Beenmernoil. OTKpHITHA B (PU3WKE — OCHOBA
mporpecca B TEXHUKE U TEXHOJIOTHH TIPOU3BOJICTB
Pazoen 1.
Mexanuka
Tema 1.1. Conep:xanue yueOHOT0 MaTepuasa 4
Kunemaruka. 1.Mexannueckoe paBmxkenue. Cucrema orcdera. Tpaektopus aswkeHus. Ilyte. Ilepememenue.

PaBHOMepHOE mpsMonmHeiiHOe aBrxkeHHe. CkopocTh. OTHOCHTEIBHOCTh MEXaHMUYECKOTO JIBIKCHUS.
3akoH croxxeHus ckopocteil. ['papuku qBIKEHUS.

2.CpenHss CKOpPOCTh NPH HEPaBHOMEPHOM JABMKEHHH. MTIHOBEHHAs CKOPOCTh. PaBHOyCKOpeHHOE
NpsSIMOJIMHEWHOE JBIKeHHe. YckopeHue. CBoOonnoe mnaneHuwe Tei. KpuBonmHEiHOE IBHXEHHE.
VYrnoBas ckopocTs. PaBHOMEpHOE ABHKEHHUE MO OKPY)KHOCTH. L{eHTpocTpeMuTensHOe YCKOpEeHHe
3.CBobOonHOEe majeHWe Tel. YCKOpeHHe CBOOOJHOTO majeHus. J[BmkeHWe Tena OpOIIEHHOTO
TOPU3OHTAJIBHO U IO/ YIJIOM K TOPU30HTY.

4.PaBHOMEpHOE [BW)XEHHE Tela II0 OKPYXHOCTH. YTJIOBas CKOpocTh. LleHTpocTpeMuTenpHOE
yckopeHue. Ilepuon u yacrora BpaiieHus. Pemenne 3agau




Tema 1.2.
Jnnamuxka.
3aKoHBI COXpaHeHHUS] B MeXaHUKe

Coaeprxanue y4eGHOro MaTepuaa

1.Macca u cuma. Bzaumogeiicteue Ten. 3akoHbl quHaMuKd. Cuisl B npupone. CrocoOsl m3MepeHHs
cwl. VIHepnmaipHas cCucTeMa OTCcUeTa.

2.3aKOH BCEMHPHOTO TAroTeHus. HeBecOMOCTb.

3.Umnynec Tema. 3aKOH COXpAHCHUS HUMIyJbca. PeakTHBHOE ABWXKCHHE. MexaHudeckas palora.
MoOITHOCTB.

4.Pabota CHIBl TATOTCHUS, CIJIBI YIPYTOCTH M CUJIBI TpeHUs. Mexanuueckas dHeprus. Kunernmueckas
sHeprus. Kunernueckas s3neprus u pabora.

JdeMmoHcTpanuu

OTHOCUTEIPHOCTh MEXaHWYECKOTO ABIDKCHHS. BHIOBI MeXaHHYeCKOro IBWXKEHHSA. MHEpTHOCTH Tell.
3aBHCHMOCTh YCKOpPEHHS Telda OT €ro MacChl W CHIBI, ACUCTBYIONIEH Ha Teno. PaBeHCTBO o
MIPOTHBOMOJIOKHOCTh HAIPaBIICHUS CHJI ACUCTBUS M TpoTuBoneiicTBua. HeBecomocTs. PeakxTmBHOE
IBIDKEHHE, MOJICNTb paKeThl. MI3MeHeHre YHepT Ui IIPH COBEPIIICHUH pabOoTEHI.

JladopaTopHas pa6ora Nel

HccnenoBanre 3aBUCUMOCTH CHITBI TPEHHUS OT MacChl Teja

CamocrosiTesbHast padoTa
1.IloTeHnmansHass 9HEprusd B TpaBUTAMOHHOM 1oje. lloTeHumanbHas 3HEpPrus  yOpyro
JeopMHUPOBaHHOTO Tena. 3aKOH COXPAHEHHs OJIHONW MEXaHHMYECKOH DHEPTHH.

Paszoen 2.
OcHo8bl MONEKYIAPHOU uU3UKU U
mepmMoOuUHAMUKU

Tema 2.1.
MouJiekyasipHasi pu3uKa.

Coaep:xanue yue0HOro MaTepuasa

1.AToMHCTHYECKas! TEOpHUSI CTpOeHHs BemlecTBa. HabmroneHUs W OMBITHI, HOATBEPXKIAIONINE aTOMHO-
MOJIEKYJISIDHOE CTpPOEHHME BellecTBa. Macchl W pa3Mepbl MOJIEKyJd. TemsioBoe IBMXKEHHE 4YacTHIL
BelecTBa. bpoyHoBckoe nBukeHue. MaeanbHbiid raz. Temneparypa Kak Mepa cpeJHEH KMHETUYEeCKOH
SHEPTUH YaCTHII.

2.YpaBHEHHE COCTOSHHUS HIealbHOTO rasza. M3omporeccsl n nx rpapuu. OOBSCHEHHE arperaTHBIX
COCTOSIHUH BemecTBa M (Da30BBIX IEPEXOJOB MEXKIy HHMH Ha OCHOBE AaTOMHO-MOJEKYISPHBIX
npencraBiaeHnid. CBA3b MEXIy TaBICHHEM U CpeHEH KMHETHYeCKOH 3Heprueil Momekyn rasa. Pabora
rasa.

Tema 2.2
TepmoauHamuka.

Coaep:xkanue yue0HOT0 MaTepuasa

1.Buytpennsist aHeprus. PaboTa u TermooTgadya Kak CIOCOObI M3MEHEHHs] BHYTPEHHEH JHEPTHH.
IlepBriii 1 BTOpOl 3aKOoHBI TepMOAUHAMUKU. [TpuHuMIEl NedcTBUs TemnoBbix MamuH. KIIJ] TemnoBeix
nBuraresneil. TerioBble MallMHBI U UX IPUMEHEHUE.

2.DKOJOTHYECKHE TMPOOJIEMBI, CBS3aHHBIC C MPUMCHCHHEM TCIUIOBBIX MAIUH, ¥ MPOOJIEMBI
JHEProCcOCPEIKCHHUSI.

JlaGoparopHnas padora Ne2 MonekynsipHas Gpusnka ¥ TEpMOIUHAMHUKA.




CamocTosiTe1bHast padora:
1.Mogens >xunkoctd. IIoBepXHOCTHOE HATsDHKEHHE M cMaduBaHue. Kpucrammmdeckue M aMopQHBIE
BemecTBa. JKuakue KpUCTaJLIBL

Paszoen 3.
OcHO6b1 31eKmpPOOUHAMUKY
Tema 3.1. Copep:xaHue y4edOHOro MaTepuaJia
DJIEKTPOCTATHKA. 1.B3anmopeiicTBiE 3apsHKCHHBIX TEl. OJNEKTPUUECKUH 3apsAa. 3aKOH COXPAaHEHHUS JIICKTPHUECKOTO

IlocTOoSIHHBIN TOK.

3apsiga. 3akoH Kyona.

2.D1eKTpOoCTaTHUECKOEe TI0JIe, €r0 OCHOBHBIC XapaKTEPUCTHKU U CBS3b MEXAY HUMHU. [IpOBOJHUKH U
U30JITOPBL B DJIEKTPOCTATMYECKOM TIOJIe. OJIEKTpUUYECKas €MKOCTb KOHJEHcAaTropa. OHeprus
3JIEKTPOCTATHUECKOTO MOJIA.

3.IocrostHubIi anekTpuueckuil Tok. Cuia TOKa, HampshKEHUe, DIIEKTPHYECKOE CONMPOTHUBIICHUE. 3aKOH
Oma a7 y9acTKa ey U MOJTHOM 3JIeKTprudeckoil nemnu. PaboTa 1 MOIIHOCTE MOCTOSIHHOTO TOKa. 3aKOH
Jbxoyns—IJlenna. TemnoBoe neiicTBHE 3JIEKTPUYECKOTO TOKA. ODJEKTPUUYECKUH TOK B Pa3IHYHBIX
cpenax.

Tema 3.2.
MarnuTHoe 1oJie.

Coaep:xanue yueOHOro MaTepuaJa

1.MarautHOE TIOJIe ¥ €r0 OCHOBHBIC XapaKTePHCTUKHU. JleiCTBHE MarHUTHOTO IO HAa TPOBOIHHK C
TOKOM. 3aKOH AMIiepa. DJIEeKTPOABUTaTENb.

2.Cuna JlopeHua. SIBieHuEe SJEKTPOMAarHUTHONM HWHAYKUMU. 3aKOH 3JIEKTPOMArHUTHOW HHIYKLUH.
[IpaBuino Jlenua.

JdemoncTpauuu

Onextpusanusa Ten. B3aumoneiicTBue 3apsikeHHBIX Tesl. HarpeBaHuwe NpOBOAHUKOB € TOKOM. OIIBIT
Opcrena. BanmoseiicTBre MPOBOAHUKOB ¢ TOKOM. J[eHiCTBHE MarHUTHOTO TOJISL HA MIPOBOTHHUK C TOKOM.
JladopaTopHasi padora Ne3 Dnextpuueckuii Tok. COOpKa IEKTPUUECKON METH U U3MEPEHHE CHIIbI
TOKA M HANPSDKEHHUS Ha €€ Pa3NUYHbIX yIacTKax.

CamocrosTenbHas pabora:
1.CamonHaykuus. MHAYKTUBHOCTE. DHEPTUs MArHUTHOTO TOJI.
2. Pabora anexrpoaBurarens. SIBjIeHUe 2IEKTPOMarHiTHON NWHITYKIIUH.

Paszoen 4.
Koneoanus u eéonnwt




Tema 4.1.
Mexanuyeckue Kojie0aHus

Copep:xaHue yuedOHOro MaTepuaJia
1.CBoOonnbie komebanus. Ilepuon, gactora m amrumTyaa KoiebaHuil. ['apMoHHMYecKHe KoieOaHuUs.

M BOJIHBI. MaremaTHyecKuil U NpY>KMHHBINA MasTHUKH. [IpeBpainenne SHepruy Npyu rapMOHUYIECKNX KOICOAHHSIX.
DJIeKTPOMArHUTHbBIE KoJie0anus| MexaHnuecKre BOJIHBI U UX BH/Ibl. 3BYKOBBIEC BOJHBL YJIbTPAa3BYKOBBIE BOJIHBI.

H BOJIHBI. 2.CBoOoaHbIe 3yeKTpoMarHuTHble KoneOanus. KonebGarenbHblii  koHTyp. ®opmyna Tomcona.
BbIHYX/IeHHBIE 3JIEKTPOMAarHUTHBIE KoyeOaHus. [apMOHHMYECKHE OJIEKTPOMAarHUTHBIE KoJjieOaHusl.
DneKTpUYeCKUil pe30HaHC.
3.Ilepemennsniii Tokx. OnexTtporeHeparop. Ilomyuenume u mnepenada ayekTposHepruu. IIpobiemsr
9HEeprocOepexeHus.  DIIEKTPOMArHUTHOE  ToJje.  JJeKTpOMarHuTHele  BOJHBEL.  CKOpOCTB
JIEKTPOMAarHUTHBIX BOJH. [IpHHINIIBI pafiOCBS3H 1 TEIECBUACHHUS.
CamocrosiTesbHast padora
1.YapTpa3ByK 1 €ro UCHONIb30BaHNE B MEIUINHE U TEXHHKE.
2.HMcrionp30BaHne 3JIEKTPOMArHUTHBIX BOJH Pa3IMYHOTO JHMAIa30HA B TEXHHUYECKHX CPEACTBAX CBSI3H,
MEIUIMHE, TIPH U3yUCHUH CBONHCTB BEIIECTBA.

Tema 4.2 Conep:xkanue yueOHOT0 MaTepuasa

CBeToOBBIE BOJIHBI

1.PazBuTne mpesncTaBieHMH O TPHPOAE CBETA. 3aKOHBI OTPAXKEHUS W NPEIOMIICHHS CBETa.
Untepdpepentus ceera. Jdudpakmus ceera. dudpakmuonHas pemerka. 2.[lomspusanus cBera.
Hucnepcus ceera. JInaszsl. Dopmyia TOHKOM THH3BI. ONTHYECKUE TPHOOPHI

Jemoncrpanun Konebanust MaTeMaTH4eCKOTo M MPY>KMHHOTO MasTHUKOB. PaboTa aiekrporeneparopa.
W3znyueHne W TpHeM 3JIEKTPOMArHUTHBIX BOJH. PamuocBssb. PasnoxeHwe Oesoro cBera B CIIEKTP.
Wnrepdepenuns u audpakius ceera. OTpaskeHne u npeaomiieHne ceeta. OnTudeckne mpruoopsl.
JladopaTtopnasi padora Ned  lzyueHue koneOGaHMii MaTeMaTUYECKOTO MasTHUKA. M3yueHue
uHTepdepeHnny U TUdpaKinuy cBeTa

Paszoen 5.
dnemenmol K6AHM 080 Pu3uKu




Tema 5.1.
KBaHTOBBIE CBOIiCTBA CBeTA.
Pdu3zuka aTroma.

Copep:xaHue yuedOHOro MaTepuaJia

1.PaBHOBecHOE TeruioBoe m3iydeHume. KBanroBas rumore3za [lmanka. @orosmextpudeckuii 3PQexT.
VYpaBrenune OiHmTelHA M1 BHemHero ¢ortodddexra. @orton. JlaBnerue cBera. Jlyammsm cBOICTB
CBeTa.

2. Monenu crpoenus aroma. OnbiT Pesepdopaa. [Toctynarst bopa. O0bsicHeHHe IMHEHYATOrO CHEKTpa
BOJIOPO/Ia Ha OCHOBE KBaHTOBBIX IOCTYJ1aToB bopa.

3.Ilornomenre W uCHycKaHWe cBera aroMoM. KsaHtoBas »sHeprus. [lpuHumn peiictBus wu
UCIIONIb30BaHUE Jla3epa.

Tema 5.2. Conep:xkanue yueOHOT0 MaTepuasa 2
®Du3nKa AaTOMHOIO SIAPAa U 1.CoctaB u crpoeHme aToMHOrO siapa. CBOHCTBAa SOCPHBIX CHII. DHEPrHs CBS3M U JAe(eKT Macchl
3JIeMEHTAPHBIX YaCTHII. aTOMHOTO S/Ipa.
2.PagnoakTuBHOCTH. BUbI palnOaKTUBHBIX MPEBpaLIeHU. 3aKOH paInOaKTUBHOrO pacnana. CBoHCTBa
HOHU3HPYIOIINX SICPHBIX H3Ty4YeHUN. S nepHbie peakunu. SnepHas sHEpreTuKa.
3.OnemMenTapHble yacTulpbl. DyHaaMeHTaIbHbIE B3aUMOACHCTBYSL.
Hdemoncrpanuu dortorpdexr. Dorosnement. U3nydenne nazepa. JImHeHdaThIe CIIEKTPH Pa3IHIHBIX
BemecTB. CUETYNK MOHU3UPYIOIINX U3TyUEHU .
CamocTosiTe1bHAsI padoTa 4
1.0ntrveckast CIEKTPOCKONHSI KaK METO H3YICHHUS COCTaBa BEIIECTBA.
2.PamnoakTHBHBIC H3ITYYCHHS U MX BO3JICHCTBUE HA )KUBBIC OPTaHU3MBL.
Pa3zoen 6.
Bcenennas u ee 3¢onioyus
Tema 6.1. Coaep:xanue yue0HOT0 MaTepuasa 2
Ctpoenue u pa3BuTHne 1.Kocmornorus. 3se3asl. TepmosaepHslil cunTes. Mozens pacmupsonieiics Beenennoit
BcenenHnoid. 2 IlporocomHne © TpoTOoIUaHeTHBIEe oOmaka. OOpa3oBaHme 1wiaHeT. [IpoGieMa CyIIecTBOBaHHUS
IMpoucxo:xnenue CosHeunoii | BHe3eMHBIX IuBMIM3anmid. CoBpeMeHHas Gpu3ndecKas KapTHHA MUPa
CHUCTEMBI.
Ayoumopmnoii paboma 32
Camocmoamenvnan paboma 14
Bcezo no pusuxe 46
Oowasn ayoumopnasn 108
Obwasn camocmosmesbHas 54
paboma
BCEI'O 162

Jis XapaKTepUCTUKHN YPOBHS OCBOCHUS yueOHOTO MaTepHasa UCIOIb3YIOTCS ClIeayomre 0003HaUeHHUS:
1 — 03HaKOMUTENBHBIN (y3HABaHUE paHee U3yUYEHHBIX OOBEKTOB, CBOMCTB);




2 — penpOAYKTUBHBIN (BBITIOJHEHUE IEATEIBHOCTH MO 00pa3ily, HHCTPYKIIUHU WM TIOJT PYKOBOJICTBOM);
3 — MPOAYKTUBHBIA (TUIAHUPOBAHHWE M CAMOCTOATEIBHOE BBIMOJIHEHHE MACSITEIBHOCTH, pEIICHHE MPOOJIEMHBIX 3ajad).



3. YCJIOBUSA PEAJIN3ALIMU TPOT'POT'PAMMBI YYEBHOI'O TIPEJMETA
3.1. TpeboBaHUsI K MUHMMAJIBLHOMY MATEPHAIBLHO-TEXHHUYECKOMY O0ecredyeHUIo

Jlns mpoBeneHust yueOHbIX 3aHATHH. KaOuHeT - ['yMaHHTapHBIX M COIUAIBHO-
SKOHOMHUYEeCKUX AuciuiuinH (ayn.33) Cneuumanu3upoBaHHash MeOelb: KOMILUIECKT
ayJTUTOPHBIN - 26 MIT., CTOJ OJHOTYMOOBKIN - 1 MIT., Kpecio I mpenoaaBarens - 1
IIT., KOHAWIIMOHED - | IIT., Bemmaaka ais oAexkasl - 1 mT., kageapa - 1 mT., 1ocKa
aynuTopHas nepeHocHas - 1 mrt. TexHudeckue cpencrtsa 0O0yueHUs: YyCUIUTENb 3ByKa
g cnabocnbimamux Connevans - 1 mT., 9KpaH NIEPEHOCHON ¢ MEXaHU3MOM BO3BpaTa
- 1 . IIporpammuoe obecnieuenue: HeT CreruanbHOE JT1ab0paTopHOE 000PYI0BAHUE
Y UHBIE CPEJICTBA OOyUCHUS: HET

3.2. UndopmanuoHHoe odecrnevyeHne 00yueHust
Ilepeyenb  pekoMeHAyeMbIX  y4eOHbIX  u3gaHuid, HHTepHeT-pecypcosB,
AOTMOJIHUTEJIbHO JIMTEePaTyphbl

OCHOBHBIC HCTOYHHUKH:

1.I'a6puensa O.C., OctpoymoB W.I'. Xumus mis npodeccuii U ceruaibHOCTe!
COIMAIBHO-D)KOHOMHYECKOTO M TyMaHUTapHOro mnpoduiei: ydyeOHUK I CTY/I.
yupexaeHuit cpen. npod. oopazoBanus. — M., 2014.

2.I'eorpaduueckuii atnac. 10-11 kmacc. — M.: Ipoda, 2014. — 416 c.

3. Homorankuit E.M., AnekceeBckuii H.M. T'eorpadus:skonHomuueckas u
cormanbHas reorpadus mupa 10 kimacc. — M.: OOO «Pycckoe cnoBo-yueOHuK», 2014,
—272c.

4 KoucrautuHoB B.M., Pe3zanoB A.I'., ®aneeBa E.O. buonorusa: y4eOHUK aJis
CTYy. yUpexaeHuit cpea. npod. oopazoBanus / moxa pea. B. M. Koncrantunora. — M.,
2014.

5. Makcakosckuit B.I1. DOxonHomuueckas u comuanbHas reorpadus mupa. 10 k1. —
M.: «IIpocsemenue», 2016.

6.Pym3utuc T'.E., ®enpnman D.I'. Xumumsa 10-11 kmacc: ydeOHUK Jjis
0011e00pazoBaTeNbHBIX Opranu3aluii: 6a3oBsiil ypoBeHb — M.: [IpocBemienue, 2014. -
224c.

7.Camoitnenko [1.U. ®usuka ana npodeccuit M CHeUaIbHOCTEH COIMATBHO-
SKOHOMMYECKOTO U TYMaHUTAPHOTO TIpoduieii: y4eOHUK IJIS CTY/l. YUPEKICHUM Cpel.
npo@. obpazoBanus. — M., 2014.

8.Cyxopykona JI.H., Kyumenko B.C, UBanoBa T.B. - M.: IIpocsemenue, 2014. -
127c. buosnorus. 10-11 knaccel: ydaeOHUK At 0011e00pa3oBaTENbHBIX OpraHU3alki ¢

npwi. Ha snekTtpoHHoM Hocutene: 0a30Bbiii ypoBeHb/ - M.: Ilpocsemenue, 2014. -
127c.

I[OHO.]IHI/ITGJILHLIG HCTOYHHUKHU:

1.bapanuukoB E.A., 'opoxoB C.A., Ko3apenko A.E. u ap. I'eorpadus. Yuebuux
JUTSI CTYZICHTOB oOpa3oBaTeinbHbIX yupexaennit CI10. — M., 2016.
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2. 'magxmit FO.H., Hukomuuna B.B. C.b. T'eorpadms. 10-11 xmaccel. — M.:
«IIpocsewmenuer, 2014.

3.I'abpuensan O.C. Xumus 10-11 xmacec — M..2005-20009.

4 Jlomorankux E.M., AnekceeBckuit H.M. DkoHomMuueckas H coldajbHas
reorpadus mupa. 10-11 kmaccel. — M.: «Pycckoe cioBoy, 2009.

5.TepemoB A.B. TectoBwie 3amanusi mo oOmied Omosnorun M.: MHeMmo3uHa
20009.

6.11uxnoB C. buonorusi. Teopusi, TpeHUHry, pemieHus. M.: Yuurtenbckas rasera
2012.

HNuTepHeT-pecypcesbl:

www.class-fizika.nard.ru («KnacchHas JIOCKa VIS J10003HATEIBHBIX).
www.physiks.nad/ru («®@u3rka B aHUMaLUAX).
www. interneturok. ru («Buzueoypoku 1o npeaMeraM IKOIbHOU MPOrpaMMBbI»).
www. chemistry-chemists. com/ index. html (s;ekTpoHHBIH KypHaT «XUMHKH H
XUMUSI).
www. pvg. mk. ru (onmummnuana «Ilokopu BopoObeBbI TOph»).
www. hemi. wallst. ru («Xumus. O6pa3oBaTeIbHBIN CAUT ISl IIKOJILHUKOBY).
www.alhimikov.net (O6pa3oBaTeNbHBINA CAUT JJIS MIKOJIBHUKOB). WwWw.chem.msu. su
(DnexTpoHHas OMOIMOTEKA IO XUMHH ).
www. hvsh. ru (kypHan «XuMus B IIKOJIEY ).
www.hij.ru (KypHan « XUMHS U )KU3HBY).
www. biology. asvu. ru (Bcst Ouosnorusi. CoBpeMeHHasi OUOJOTHsI, CTaThU, HOBOCTH,
OoubMoTeKa).
www.window.edu.ru/window (EnuHoe okHO nocTyma k oOpa3oBaTelbHBIM pecypcam
WNuTepHeTa no 6MOJIOTHUH).
www.wikipedia.org (cailT OOIEIOCTYIHON  MYJIBTHUSA3BIYHOM  YHUBEpCAIbHOU
UHTEPHET-IHIUKIIONEINH ).
www.faostat3.fao.org  (caiit =~ MexXIyHapOgHOW  CEIbCKOXO3SHUCTBEHHOW U
IIPOAOBOJILCTBEHHOU Opra’u3anuu pu OOH (DAO).
www.minerals.usgs.gov/minerals/pubs/county (caiit I'eonoruueckoii ciyx0b1 CILIA).
www.school-collection.edu.ru («Exunas kosutekimu 1udpoBbIX 00pa3oBaTEIbHBIX

pECyYpCcoB»).
www.simvolika.rsl.ru (caiiT «I'epOb1 Topos1oB Poccuiickoit denepanum»).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O ITIPEJIMETA

KOHTpOJ'H) N OHOCHKa PE3yJIbTATOB OCBOCHHA JHUCHUINIMHBI OCYHICCTBJIIACTCSA
mpernoaaBaTciiIcM B IMPOUCCCE IPOBCACHUS IMPAKTHUICCKUX 3aH}ITI/II71, TCCTUPOBAHUA, a
TAKKC BBIITOJIHCHUSA O6y‘IaI-OHlI/IMI/IC5I HHAWBUAYAJIBHBIX BaﬂaHHﬁ, KOHTPOJIBHBIX pa60T.

PesysabTaTsl 00y4eHust

@DopMBbI 1 METOIBI KOHTPOJISI M OLEHKH Pe3yJbTaTOB
o0yueHnust

3HaTh:

— OCHOBHBIC HAyKH O NpHUpOAE, HX OOIIHOCTH U
OTJINYHS;

— ©CTCCTBEHHOHAYYHBI METON TIO3HAHHUS H €ro
COCTaBIAIONINE, CIWHCTBO 3aKOHOB NPHUPOABI U
Bcenennoii;

— B3aMMOCBS3b MEXIY HAyYHBIMH OTKPBITHAMU H
pa3BUTHEM TEXHUKH U TEXHOJOTHIA;

— BKJAJ BCIUKUAX YYEHBIX B (HOPMHPOBAHUE
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MUpA.
YMerh:

- OpI/IeHTI/IpOBaTI)C)I B COBpeMeHHLIX Hay‘IHI)IX
IIOHATUAX U I/IH(i)OpMaHI/II/I eCTeCTBeHHOHay‘IHOFO
COIICPIKAHHUS;

— paboTaTh ¢ €CTeCTBCHHOHAYYHOU MH(POpMAITHEii;

— BIIAJICTh METO/IaMH TIOUCKA, BBIACTATH CMBICTIOBYIO
OCHOBY U OIICHHBAaTh TOCTOBEPHOCTH HH(OPMAIIHH;

— WCIONB30BAaTh ©CTCCTBEHHOHAYYHHIC 3HAHHUA B
HOBCCHHEBHOﬁ JKU3HU JJIS O6eCHe‘IeHI/I$[
0e30IMacHOCTH JKM3HEIESITEILHOCTH, OXpaHbl
3II0POBbsI, OKPYIKAIOIIEH CPebl, SHEPTOCOCPEIKECHUSI.

DopMBbI KOHTPOJISI 00YUEHUS:

— JIOMaIIHUE 33JaHusI IPOOIIEMHOTO XapaKTepa;

— TpaKkTHYecKHue 3ajaHus mo pabore ¢ MHPOpMAIUEH,
JIOKyMEHTaMHU, JINTEPATYPOH;

— HOATOTOBKA W 3all[UTa WHAWBUIYAIbHBIX U TPYNIOBBIX
3aJaHUH IPOEKTHOTO XapaKTepa.

DopMEbI OLIEHKHU PE3YIbTATUBHOCTHU 06quHI/Iﬂ:

— TpaaulrOHHasg CHUCTEMa OTMETOK B Oamiax 3a KaxXIayro
BBITIOJTHEHHYIO pa60Ty, Ha OCHOBE KOTOPBIX BbICTABJISACTCA
UTOronas OTMCTKa

MeTtoabl KOHTPOJSL HaNpaBieHbl Ha NPOBEPKY YMEHHUS
YUaIIIXCs:

— oTOMpATh U OIIEHUBATh UCTOPHUIECKUE (DAKTHI, TPOIIECCHI,
SIBIICHUS,;

— BBINOJIHAT YCJIOBHSA 3aJaHUS HA TBOPYECKOM YPOBHE C
MPE/ICTABIICHUEM COOCTBEHHON MTO3HUIIUH;

— JenaTh OCO3HaHHBIH BHIOOp crOCOOOB neicTBUil U3
paHee U3BECTHBIX;

— OCYIIECTBJIATH KOPPEKLHUIO (MCHpaBICHHE) CHeNaHHBIX
oIMOOK Ha HOBOM YPOBHE ITpe/ylaraeMbIX 3a/laHHiH;

— paboTaTh B TpyIIe M NPEACTaBIATh KaK CBOIO, Tak U
MO3UILIMIO TPYIIIEL;

—MPOEKTUPOBATh COOCTBEHHYIO TPaKAAHCKYIO MO3UIHIO
yepe3 MPOEKTUPOBAHNE HCTOPUIECKUX COOBITHH

MeTo/1bI OIIEHKH PE3YNbTaTOB 00yUIEHUS !

— MOHHUTOPHHI' pOCTa TBOPYECKOH CAMOCTOSTEIBHOCTH H
HaBBIKOB  IIOJNydEHWS]  HOBOTO  3HAHUS  KaXKIBIM
oOygaromumcs

— (¢opMHpOBaHHE pe3yNbTaTa HTOTOBOM AaTTECTAI[H II0
JUCHUIUIMHE Ha OCHOBE CYMMBI PE3YNbTaTOB TEKYILETro
KOHTPOJISL.
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