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Y4eOHOe copepikaHue Kypca eCTeCTBO3HAHUS BKITIOYACT:
1) 10 xmacc: 102 gaca, B ToM yrciie 26 4. IpakKTHYECKUX padOThI, 3 yaca MPOEKTHBIX padoT.
2) 11 knacc: 102 yaca, B ToM unciie 23 4. MPaKTHIECKUX pabOTHI.

PA3JIEJI 1.IIVTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA ITPEIMETA

JIuunocmmuuie pe3y1omamsl 00y4eHUA eCMECMBO3ZHAHUIO'
8 YEHHOCMHO-OPUEHMAYUOHHOU cghepe — BOCIUTAHWE YYyBCTBA TOPIOCTH 32 POCCHICKHE
€CTECTBEHHBIC HAYKH;
6 mpy0osoll cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIeH 00pa3oBaTeIbHON U
poeCCUOHATTLHON TPACKTOPHH;
B NO3HABAMENbHOU (KOCHUMUBHOU, UHMENLIeKMYAalbHOoU) cjhepe — yMEHUE YIPABIATh CBOCH
MI03HABATEJIBHOM JICSITEIbHOCTBIO.

Memanpeomemmnuie pe3ynbmampl OCBOCHUS IPOTPAMMBI 110 €CTECTBO3HAHUIO!
— OBJaJCHHUC YMCHUSMH W HABBIKAMH PpPa3JIMYHBIX BHIO0B MO3HaBaTEIbHOMN JACATCIIbHOCTH,
OPUMEHEHHUsS  OCHOBHBIX  METOJIOB  IO3HaHMA  (CHUCTEMHO-MH(QOPMALMOHHBIM  aHaIU3,
MOI[GJIHpOBaHI/IG) AJI1 U3YUYCHUA pa3JIMYHBIX CTOPOH OKPYXKAIOMICTO CCTCCTBCHHOI'O MUPA,
— OBJAJIeHME OCHOBHBIMM HHTEJUIEKTYaJIbHbIMU OIEpausaMH: (OPMYIMPOBAHUE TMIIOTE3,
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0OOIICHHWE, CHUCTeMaTH3allys, BBIABICHUE MPHUYUHHO-
CJIEZICTBEHHBIX CBS3€H, IOUCK aHAJIOTOB;
— (opmupoBaHUE YMEHHUI T€HEPUPOBATh UACH U ONPEACIIATh CPEACTBA, HEOOXOAMMBIC JIJIST MX
peanu3anuu;
— (¢opMuUpOBaHHE YMCHHM OIpPENeIATh IENM W 3aJadyd JICATCIbHOCTH, a TaKXKe BhIOMpATh
CpeACTBa pealM3allud HTUX Leled U NPUMEHATh Ha IpakTuke; (opMUpOBaHHE YMEHUH
HCIIOJIB30BAaTh PA3JIMYHBIC WCTOYHUKH JIA ITOJTYUCHUA GCTGCTBGHHO-HaquOﬁ I/IH(i)OpMaIII/II/I u
HOHUMAaHHUS
3aBUCHUMOCTH OT COJIepKaHusl U GOpMBbI NTpeICTaBICHHONW NH(pOpMalluK U LIeJel aipecara.

Ilpeomemmnuie pezynvmameol u3y4yeHus eCmecmeo3HaAHUA:
BeinyckHuK Ha 6a30BOM YPOBHE HAyUUTCSL:
* XapaKTepU30BaTb OCOOCHHOCTH CTPOEHHS U MPOLECCOB KU3HEAEATEIbHOCTH OMOIOTNMYECKUX
00BEKTOB (KJIETOK, OPTaHU3MOB), UX IPAKTHUUECKYIO 3HAYMMOCTb;
* NPUMEHATh METOJAbl E€CTECTBEHHBIX HAyKHM JUIl H3Y4YE€HHUS OOBEKTOB >KMBOH M HEXHBOMN
IPUPOJIBL: MPOBOJUTH HAOIIOACHUS 3a KUBBIMU OpraHU3MaMU U SBJICHUSIMU MPUPOJbl, CTABUTD
HECJIO’KHBIE SKCIIEPUMEHTBI U OOBACHATH UX PE3YJIbTAThI, ONUCHIBATE OOBEKTHI U MPOLIECCHI;
* UCHOJb30BAaTh COCTABJIAIOLINE UCCIIENOBATEILCKON U IPOEKTHON JEATEIbHOCTH M0 U3Y4YECHUIO
KHUBBIX OPraHU3MOB (TPUBOJMUTH JOKA3aTeNbCTBA, KJIACCU(PULIHUPOBATh, CPABHUBATH, BBISBIATH
B3alMOCBSI3H);
* OpHMEHTHpPOBATbCS B CUCTEME I[IO3HABATENbHBIX LEHHOCTEH: OIEHWBAaTh HWH(OPMALHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB; ITOCIIEJCTBUS AE€ATEILHOCTH YEJIOBEKa B MPUPO/IE;
* XapakTepu3oBaTb OCOOEHHOCTH CTPOEHHUS M TIPOLIECCOB >KU3HEIESITEIbHOCTH OpraHu3Ma
YyeJloBeKa, MX MPAKTUUECKYI0 3HAUUMOCTb;
* NPUMEHATH METOABl €CTECTBEHHBIX HAyK IpU M3YyYEHHUU OpraHM3Ma 4YeJIOBEKa: IPOBOAMTH
HaOJIIOAEHUS 32 COCTOSIHUEM COOCTBEHHOI'O OpraHu3Ma, W3MEpEHHUs, CTaBUTh HECIIOKHBIE
OMoIOrnYecKre IKCIIEPUMEHTHI U OOBACHATH UX PE3YyJIbTATHI,
* UCIOJB30BAaTh COCTABJIAIOLINE UCCIIEAOBATENBCKON U MPOEKTHOM AESATEIBbHOCTH MO U3YYEHUIO
OpraHM3Ma 4YeJOBeKa: IPUBOJUTH JI0KA3aTEIbCTBA POJCTBA YEJIOBEKA € MIIEKONMUTAIOIIUMU
KUBOTHBIMH, CPAaBHUBATh KJIETKH, TKaHU, MPOIECCHI KU3HEIEATEIHbHOCTH OpraHu3Ma 4eJ0BeKa;
BBISBIISITH B3aHMOCBSI3H MEXIY OCOOCHHOCTSMHU CTPOCHMS KIIETOK, TKaHEeW, OpraHoB, CHCTEM
OpraHoB U UX (QYHKUHUAMU;




* OpHUEHTHPOBATHCA B CHCTEME I103HABAaTEIbHBIX LIEHHOCTEH: OIEHMBaTh HH(OpMaLuio o0
OpTraHu3ME 4YCJIOBCKA, MOJYYaCMYIO0 U3 Pa3HbIX MCTOYHUKOB, NOCICACTBUA BIUAHUA (1)aKTOp0B
pHCKa Ha 370POBbE UEIOBEKA;

* XapakTepu3oBaTh OOIIME ECTECTBEHHO - Hay4yHble 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO
3HAYUMOCTb;

* UCHOJIb30BATh COCTABIIAIOIIUE IPOEKTHON U UCCIIENOBATENILCKOM AEATEIbHOCTH 10 U3Y4YECHUIO
o0muX OHOJOIMYECKHX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX JKMBOM IpPUPOJE; HPUBOAUTH
JI0Ka3aTeIbCcTBA HEOOXOAMMOCTH 3alllUTHl OKPY)KAIOWIEH Cpenbl; BBLACIATh OTIWYUTEIbHbIC
IOPU3HAKU KUBBIX OPraHHU3MOB; CYIIECTBEHHbIC IPU3HAKW OMOJIOTUYECKUX CUCTEM U
OMOJIOTrNYECKUX ITPOLIECCOB;

* OpPUEHTHUPOBATHCS B CHCTEME I103HABATEJIbHBIX IIEHHOCTEH: OLCHMBAaTh HH(OpManui o
JIESITEIBHOCTH YEJIOBEKA B IIPUPOJIE, OJIyUYaeMy0 U3 Pa3HbIX HCTOUHUKOB;

* aHAJIM3UPOBATh U OLICHUBATh MOCIIEACTBUS AEATEIILHOCTH Y€JI0BEKA B IIPUPOJE.

BhinyckHUK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYUUThCS:

* co0JII0/1aTh TpaBUiIa paboThl B KAOWHETE €CTECTBO3HAHUS, C IPUOOpaMHU U

UHCTPYMEHTAMU;

¢ UCII0JIb30BAaTh HpI/IéMI)I OKa3aHus HepBOﬁ IIOMOIIH ITPH OTPABJICHUHU SAJOBUTBIMU

rpubaMu, SA0BUTBIMU PACTCHUSIMU, YKYCaX JKUBOTHBIX; paOOThI C ONpPEACIUTENIIMU PACTCHUIA;
BBIPAIMBAHUA U PA3MHOKECHUS KYJIbTYPHBIX PACTEHUM, JOMAIIHUX )KUBOTHBIX;

* BBIJIEJISITH SCTETUYECKUE IOCTOMHCTBA 0OBEKTOB JKUBOM MTPUPOIBI;

* OCO3HAHHO COOJIIO/IATh OCHOBHBIE MPUHIIMITHI U TIPABUJIA OTHOIICHHS K KUBOH MPHPOJIE;

* OPMEHTUPOBATbCA B CHCTEME MOPAJIbHBIX HOPM M LIEHHOCTEH MO OTHOIIEHUIO K OOBbEeKTaM
KUBOM mpupoasl (IpU3HAHME BHICOKOW IEHHOCTH MHU3HU BO BCeX €€ TPOSBICHUSIX,
9KOJIOTUYECKOE CO3HAHHE, HMOLMOHAIBHO-IIEHHOCTHOE OTHOLICHHE K OOBEKTaM >KUBOU
PUPOJIbI);

* HAaxXOJUTh MH(POPMALMIO B HAYYHO-TIOMYJISIPHOW JMTEparype, OMOJOIMUECKUX CIOBapsix M
CIIPABOYHHKAX, aHATM3UPOBATH, OIICHUBATH €€ U IEPEBOUTH M3 OHOU (DOPMEI B IPYTYIO;
*BBIOMpATH 1IEJIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOMX JIEHCTBUAX M MOCTYIKAX MO OTHOIICHUIO
K JKHUBOU IIPUPOJE;

* UCMNOJb30BaTh Ha TMpaKTHUKE MpUEMBI OKa3aHWS TEpBOM MOMONIM MpPHU MPOCTYIHBIX
3a00JIeBaHUAX, OXOTaX, OOMOPOXCHHUSX, TpPaBMax, CIIACEHUH YTOIAIOUIETO; PAIlMOHAIBHOM
OpraHu3allii TpyAa U OTIbIXa; IMPOBEICHUS HAONIONEHUM 3a COCTOSHUEM COOCTBEHHOTO
OpraHu3Ma;

* BBIIEJIATH SCTETUYECKHE TOCTOMHCTBA YEJI0BEYECKOT 0 Tea;

* peaM30BBIBATh YCTAHOBKH 370pPOBOT0 00pa3a KHU3HH,

* OPUEHTUPOBATHCSA B CHCTEME MOPAJIbHBIX HOPM M LIEHHOCTEH MO OTHOLIEHUIO K COOCTBEHHOMY
3I0POBBIO U 3/I0POBBIO IPYTHUX JIFOJIEH;

* HAXOOUThb B Yy4eOHOM M Hay4YHO-TIOMYJSIpHOW JHTepaTrype HH(popManuio 00 opraHuszMe
4yeJoBeKa, opopMIIsTh €€ B BUJI€ YCTHBIX COOOIICHUH, T0KIAI0B, pedepaToB, Mpe3eHTalINIA;

* QHAJM3UPOBAaTh U OLEHMBATH IIEJIEBbIE U CMBICIOBBIE YCTAaHOBKM B CBOUX JEHCTBUAX U
MMOCTYIIKax IIO0 OTHOMICHHUIO K 3JO0POBBIO CBOECMY H OKPYXKAIOMIWUX; IOCICACTBUA BIUAHUA
(bakTOpOB pHUCKa Ha 3/10pPOBbE YETIOBEKA;

¢ BbBIABHUTATh THUIIOTE3bI O BO3MOXXHBIX ITOCICACTBUAX ACATCIBHOCTHU YCJIOBEKA B JKOCHCTEMAX U
ouochepe;

* apryMEHTHPOBATH CBOKO TOUKY 3PEHUS B XOJI€ TUCKYCCHH 110 00CYKICHHIO.




PA3JIEJI 2. COAEP)KAHUE YYEBHOI'O IIPEMETA

10 ximacc
Beenenue (4 gaca)
[Ipupona — cpena oOUTaHMUS M UCTOYHHK KU3HU YelIOBEKa. B3anMOOTHOIIICHUS YeIOBEKA
1 ipupoisl. [Tprpoa — HCTOYHKK TBOPUECKOTO BIOXHOBEHHS JEsATEIICH UCKYCCTBA.
EctecTBO3HaHME — €IMHCTBO HAyK O Mpupojae. Marepus u GopMbl €€ CyIIECTBOBAHMS.
Jlnanektrka ecrectBo3HaHUsA. OCHOBHBIC 3TAIlbl PA3BUTHA.

Tema 1 EcTecTBO3HAaHME M METOBI MO3HAHUA Mupa (17 yacos)

OMIUPUYECKUI YpOBEHb HAYYHOT0 To3HaHus. DOpMbI MO3HAHUS: HAYYHOE U HEHAYYHOE.
JIBa ypoBHS HAy4YHOro TIO3HAHUSA: OHMIUPHYECKHUN W TeopeTudeckui. HaOmronenue wu
AKCIEpUMEHT. ['mnore3a u BbIBOJA. MOJEIMpPOBaHHE KAaK METOJ HAy4YHOrO IMO3HAHHUS. Tumbl
MOJIEJIEH: MaTepHUalibHbIE U 3HAKOBBIC. POJIb MBICIIEGHHOTO SKCIIEPUMEHTA. SI3bIK €CTECTBO3HAHMSI.

buonornueckas cucremaruka. I[lonarus Buma. CucremaTnka >KMBOTHEIX. CHcTeMaTuka
pacTeHuil.

TpuBuaneHple Ha3BaHUs B XxuMuu. MexayHaponHas HomeHknarypa WIOITAK.
XHUMHYECKUE DJIIEMEHTHI M MPOUCXOXKICHUE WX Ha3BaHuil. Kiaccudukaius HeopraHWYeCKHX
BEIIECTB U MIPUHIUIIBI 00pa30BaHUs UX HA3BaHUM.

Enunnnbr namepenus Gusnueckux BenuduH Ha Pycu. MexayHnapoaHas cuctemMa eIMHHUIL
u3MepeHus pusndeckux BennanH — CH.

EcrecTBeHHO - Hay4yHbIE MOHATHUSA, 3aKOHBI, TEOpUH. ECTECTBEHHO — Hay4yHas KapTHUHA
MHUpa. DBOJIIONMUS KapTUHBI MUpPA, €€ ATanbl. [[pHHIUIIBI TO3HAHUS B €CTECTBO3ZHAHUHU. MUpHI, B
KOTOPBIX MBI XKHUBEM. ['paHHIIBl MUPOB U YCIOBHOCTH ATHX TpaHull. [IpuGopsl mis usyueHus
STUX MHUPOB, UX 3BoJoIHs. KoMnbroTepsl Oyyiiero.

Jlabopamopnvle u npakmuyeckue pabomol

1. [TocTpoeHre paBHOCTOPOHHUX TPEYTOJIBHUKOB U3 CIIMYEK Ha IMIIOCKOCTU U B TIPOCTPAHCTBE

2. Nnmroctpanyst IpUHIUIA COOTBETCTBHUS

3. MonenupoBaHue MpUHIHIA PaObOThl CKAHUPYIOIIETO MUKPOCKOIIA

4. JToxa3aTenbCcTBO OEIKOBOM NMpUpobl (HEpMEHTOB

5. DMnupuyeckoe MO3HaHUE B U3y4eHUu ectectBo3HaHus (VMccrnenoBanue ycinoBuil mpoTeKaHHiA
peakIuii MeXAy pacTBOpaMH OdIIEKTPOIHTOB; MccienmoBaHwe cTenmeHW 3pesiocTH sS0JoKa C
WCIIOJIb30BaHUEM HOJHOTO PacTBOPA)

6. Habmronenue 3a n3MEHEHHEM TEMIIEPATyPHI JIbJIa U €T0 COCTOSTHUEM MPU HArPEBaHUU

7. HaGnronenue 3a npopactanueM ceMsiH dacoyiu

8. HabmroneHue 3a ropsiieit cBeuoit

Tewma 2. Meramup (12 4yacoB)

UYenosek u BceenenHnass. XpOHOJIOTHS aCTPOHOMHYECKHX IPEIACTABICHUNM M OTKPBITHM.
Kocmonorus. Bxkinagsl OT€4eCTBEHHONM HAayKW B MHUPOBYIO KocMousioruto. [IpoucxoxneHue u
cTpoeHne Bcenennoil. @dusnueckue SBIEHUS U 3aKOHBI C 3TUM CBsizaHHbIe. D dekT Jomnepa.
3akon Xa66ma. Teopus bonbemoro B3peiBa. Hebecubie Tena. Co3Besnus. 3B€3IHBIE CKOTIIICHUS.
3Be3npl. [lnmanersl. Komersl. Mereoputsl. Actepounbl. Kak uyenoBek u3yyaeT Meramup
(Temeckombl W 0OCepBaTOpWM). 3aKOHBI JBMKCHHUS HEOCCHBIX Tel. Amored u Tepure.
Xapaktepuctuku dumnca. Kocmudeckue ckopoctr. OOmme CBEACHHS O TalaKTHKaX.
Knaccudpukanusa ranaktuk. Hama TDamaktuka Mueunsiii Ilyte. 3Be3gsl. Wx poxaenue.
Xapakrepuctuku 3Be3a. [Ipoucxoxnenue ConHia u ero crpoeHue. CTpyKTypa COITHEUHOM
atmocdepsl. Comueunsiii Betep. Ctpoenue COTHEYHON CHCTEMBI.

Jlabopamopnvie u npakmuyeckue pabomul



1. TToctpoenue sinumnca
2. M3yuenHue 3Be31HOT0 Heba C IOMOUIBIO MOABHKHON KapThl

Tema 3. O6onouku 3emnn: aurocdepa, ruapocdepa, armocdepa (13vacos)

BnyTtpennee ctpoeHue 3eMim U ee XUMHUYECKHI cocTaB. MuHepasbl U TOPHBIE ITOPOJIBI.
Pynsl. JIutocepusie ummthl. 3emnerpscenus. [lkana Puxrtepa. [lynamu. CoctaB runpocheps.
MupoBoii okean. Mops. Herunuunesie mops: CapraccoBo, Kacnuiickoe, Apanbckoe. Mops B
IIPOU3BEIICHUS MHUPOBOM XYIOKECTBEHHOM KyJIbTypbl. XHMMHYECKHUH COCTaB MOPCKOW U
okeanuyeckoil Boabl. Ilpomuie. Jlen B okeane. I'pennanausi. AHTapkTuaa. JBuxeHue Boa
MupoBoro okeana. Mopckue TedeHus. Tumbl kimMmaTta. Boabl cymm u uX KiaccUpUKaIHs.
Ponnuku, reiizepsl 1 MuHEpaibHbIE BB [Ipo6iema npecHoi Boasl. O3epo baiikan. KapcroBbie
apieHusi. OOpa3oBaHUs CTAJAKTHUTOB M CTajlarMUTOB. AHOMAaJIbHbIE CBOWCTBA BOABI U MX
3HaueHue B mpupoje. AtmMocdepa u ee cocraB. BeprukanbHoe crpoenue armocdepsl. CoctaB
BO31yxa. O30HOBBIE BIPHI U MAPHUKOBBIN 3¢ ¢ekT. [loroga u kimmar. AtmMochepHoe 1aBieHue.
Kecconnas u BbicoTHast 60ne3Hu. L{UKIOHBI M aHTULUKIIOHBI. ATMOCc(epHble GpoHTHI. Betpa u
ux Buael. lllkana bodopra. Bnaxnocts Bo3myxa. Ilcuxpomerp u rurpomerp. Touka pochl.
Ocanku u ux tunel. Pagyra.

Jlabopamopmvie u npakmuueckue pabomoi

1. 3yueHue KOJIEKIUU TOPHBIX MTOPO/T

2. V3y4yenue »eCTKOM BOJbI U YCTPAHEHUE €€ KECTKOCTH
3. U3yuenue mapamMeTpoB COCTOSTHUSA BO3/1yXa B KaOWHETE

Tema 4. Makpomup. bruocdepa (21 gac)

OcHOBHBIE CBOICTBa JKMBOrO opraHusMa. Tpum Havama TepMmoauHaMmukH. I[loHsTue
sHTponH. OCHOBHBIE TMIIOTE3bI IIPOUCXOXKIECHUS KU3HU Ha 3emie. J[UCKyccusi 0 BO3MOXHOCTU
CYLIECTBOBaHMS  BHE3EMHBIX  LMBWIM3ALMW.  XUMHUYECKas  OpraHu3alnus  KIETKH.
MakpoaineMeHTbl, MHKPOIJIEMEHTbl. MOJEKYISpHBIA yPOBEHb XUMHUYECKOM OpraHu3alyu
kineTkd. Heopranuueckne coennHeHus KiIeTKH. OpraHndyeckue BellecTBa KIETKH. YPOBHU
opraHuszanuu kiaeTku. bakrepuu u ux knaccuduxamus. OcodeHHoctu crpoeHust bakrepuil. Poib
OakTepuii B mpUpoZe M JKM3HM 4yenoBeka. ll{uaHoOakTepuu: CTpoeHHE, pojib B HPUPOJE.
Crpoenue kineTku sykapuotT. Knerounas teopus u ee nonoxenus. [Ipocreiimmue. 3HaueHue
IPOCTEHIINX B MIPUPOJIE U KHU3HU yenoBeka. Bupycsl. Bupychsle 3a6oneBanus yenoseka. BUY u
CIIUA. TI'pu6Gsl. Ponp rpubOB B NpUpOJie U JKU3HU YEIOBEKA. DKOJOTHYECKHE CHUCTEMBI.
HecrabunpHble M cTaOWUIIBHBIE SKOCHCTEMBI. THIIONIOTUS JKHMBBIX OPraHU3MOB SKOCHCTEMBI:
NPOJYLEHThI, PEAyLEHTbl, KOHCYMEHTbl. ABTOTpo(dbl U rereporpodsl. Ilumiessie wemnu.
buonorudeckuit kpyroBopot BemiectB. [Tumesas nens (macrOuiinele U aeTpuTHbIe). [lumenas
cetb. Oxonormdyeckue mupamuabl. [lpaBunmo 10. OcHOBHBIE TMPOOJIEMBI  SKOJOTHH.
Okonoruyeckue (akropel. buocdepa u ee rpanunsl. Konunenuus ssomonun 6uocdepsr B.U.
Bepnanckoro. Dxonorudeckue mpoOaeMbl yenoBeuecTBa. [IOHITHE HKOIOTHYECKON IBOJIOIMH.
OcHoBHBIE HaIlpaBJICHUs dBONIOLMH. bronornueckuii nporpecc u perpecc. AHTPOIIOTEHE3 U €r0
OCHOBHBIE 3Tanbl. [Ipeanockuiku co3aanns 3BoMIOIMOHHON Teopun Y./lapBuHa. CuHTETHYECKAS
TeopHsl IBOIOIMH. MukposBomonus. Bunoobpazosanue. MakposBomtonus. J(BHXKyIIHe CHIIBI
3BOJIIOLIMU. DOPMBI €CTECTBEHHOT'O 0TOOpA.

Jlabopamopnvle u npakmuueckue pabomol

1. CgoiicTBa kpaxmaia

2. PacriozHaBaH#ME OPraHUYECKUAX COCTUHEHHUN

3. M3yueHue CTpOoeHHUs )KUBOTHBIX TKaHEH

4. V3y4yeHue cTpOeHUs paCTUTENIbHBIX U )KUBOTHBIX KJIETOK
5. I3yueHue npocTenImx

6. M3yueHne B3anMOCBSI3€i B UCKYCCTBEHHOH SKOCHCTEME



7. 3yuenune OBITOBBIX OTXOJIOB

Tema 5. AGuotnueckue HakToOpbl U NPUCHOCOOIEHHOCTh K HUM KHBBIX OPTaHU3MOB (26 1)

Knumat Poccun. [lpuponno-xinmarudeckue 30861 Poccun. Paznoo6pasue u
MPUCTIOCOOTICHHOCTD JKUBBIX OPraHU3MOB K PAa3JIMYHBIM IPUPOIHBIM 30HAM.

Cger. Pa3BuTue mnpeicTaBieHUl O NPUPOJE CBETA. DJIEKTPOMATHUTHOE H3JIyUYCHHE.
Jnuna Bomubl. Yactora koneGanuid. Illkama »yeKTpOMarHUTHBIX BOJH. PeHTreHoBckoe u
yibTpaduoieToBoe u3nydeHue. J(BoricTBeHHas mpupona cBera. DOTOH. 3aKOHBI OTPaXKCHUS U
npenomiieHusi. Peppakromerp. Jucnepcus, nudpakuus, unreppepenuus cBeta. BiausHue cera
Ha >KUBble oOpraHusmbl. buoputmbel. dorocunre3. @ororponusMm. ['pynmsl pacTeHUH IO
OTHOLLEHHUIO K CBeTy. TepMoarMHAMUKa U €€ MPOTHOCTUYECKOE 3HAaUeHUE. BHyTpeHHsIs 3Heprus
TepMOAMHAMHUYECKOM cucteMbl. Temtonepenada. TermonposogHocts. Koneeknus. Temosoe
n3inydyenue. KommuectBo Temnotsl. TermnoemkocTs. TeroBoe paBHoBecue. Temmeparypa Kak
rapamMeTp COCTOSIHUS TEPMOJAUHAMUYECKON CHUCTEMBL. TepMOperymsnus B )KUBOU IIPUPOJIE.

MexaHu3Mbl TEPMOPETYIISILIUU KUBOTHBIX U pacTeHUl. Temneparypa Teiia yeaoBeKa U ee
dusnonornueckass ponb. Kiaccudukaius OSKMBOTHBIX [0 TEMIIEPATYPHOMY  PEKHUMY.
AxkxknuMartuzanus. TemneparypHsblil pexuM.

Crpoenue MoneKysibl BOJbl. DuU3NuecKHe CBONMCTBA BOJBI. 3HAUYCHHE (UBHUUECKUX
CBOMCTB BOJIbI 1J1s1 TPUPO/Ibl. OCHOBHBIE MTOJIOXKEHUS TEOPUH JIEKTPOIUTHUECKONU TUCCOLUALIUU.
DNEKTPOIUTH U HeANEKTPoIUThI. Kimaccudukaiyss HOHOB 10 pa3iudHbIM OCHOBaHUSAM. CTeneHb
anektposutuueckor auccouuauud. Comu. Kucnorel. OcHoBanus. PactBopuMocTs U ee
KOJINYECTBEHHAs] XapaKTepUCTHKa. MaccoBas [0Js pPacTBOPEHHOIO BEUIECTBA B PACTBOPE.
[Tonstue pH pactBopa. 3nauenue pH B mpupoae. 3nauenue pH ¢u3nogornueckux KuaKocTei
yeJgoBeKa B HOpMe. XMMHUYECKHE CBOMCTBA BOJblI. B3amMonelcTBHE BOJbI C METaJUIAMM,
okcuaamu, coisimu. ['uaparanus. ['maponus. [lonstue 06 anekrponuse u ¢potonuze. Poib Boabl
B Omochepe. I'maponms opraHMYecKHMX BEHIECTB B JKHBBIX OpraHm3max. Kiaccudukarus
pacTeHui 1o OTHOLIEHUIO K KomudecTBY Bojbl. Comu. Kiaccuduxamms comneil. 2KecTKoCTh BOJIBI.
[Ipucnoco0IeHHOCTh paCTEHUN U )KUBOTHBIX K PA3IMYHOMY COJIEBOMY pexuMy. BiusHue conu
Ha opraHum3M denoBeka. [lonarme o mouBe U Kiaccudukamus mouB. IIporecc
MOYBOOOpa30BaHus. 3HAYCHHUE TIOUBHI B IPUPOJIC U KU3HU YelioBeka. [[BeT u AuarHocTuka moys.
buotnueckne  Qaktopel. buotmdyeckue  B3auMooTHoIIeHusA. [IpuMmepsl  OHOTHUYECKHX
B3aMMOOTHOILICHHIA.

Jlabopamopnule u npakmuueckue pabomoi

1. IlpucnocoOneHHOCTh OPraHU3MOB K CpeJie OOUTaHMUS.

2. V3y4yeHue BOITHOBBIX CBOICTB CBETA.

3. V3yueHue n3o0pa>keHus, 1aBaeMoro JIMH30H.

4. 3mepeHue yJenbHON TEMIOEMKOCTH BObI

5. MccnenoBanue cpelibl pacTBOpa COJIEH U COKa PACTECHUIN
6. U3yuenue coctaBa mous

Tema 6. IIpocTpancTso u Bpems (4 daca)

[IpocTtpanctBO W BpeMs B KJlaccHueckoil MexaHuke HpioToHa. AOCOMIOTHOE
pocTpancTBO. OTHOPOIHOCTh MPOCTPAHCTBA. M30TpOmHOCTEL mpocTpaHcTBa. [IpeodpazoBanus
U TPUHIUN OTHOCUTENbHOCTH [amunes. AOcomotHoe Bpems. CrenuanbHas Teopus
OTHOCUTENbHOCTH. OOmas Teopusi OTHOCUTEIbHOCTU. buoputmel. Tumsl OHOPUTMOB.
®oronepuoau3Mm. buoputmbl denoBeka. Jlucuaxponmsm. IlepBas u BTOpass CHTHaJIbHBIC
cuctembl. OOMeH HHGpopManueil Ha pPa3IMYHBIX YPOBHSIX OpraHMU3alMHM >KU3HU. Peaxknuu
MaTpuyHoro cuHTe3a. Paromnutos. Peduekc. Jronorus. Bo3HUKHOBEHHE U pa3BUTHE HOCUTENEH
uHOpMallMl € JPEBHEWIIMX BpPEMEH [0 HaluX JHEH. DOBOMIONUS COBPEMEHHBIX
WH(OPMAIIMOHHBIX PECYPCOB.

Tema 7. 3amnTa BHcciaen0BaTEILCKUX OIPOEKTOB (3 yaca)




PesepBHOE Bpemst (24)

11 knace
Tema 1. TToBropenue kypca 10 knacca (7 yacoB)

Bcenennas. Tlamaktuku. 3Be3npl. Comneunas cucrema. Crpoenue 3emun  (ee
reojorudeckue 0001049kn). [IoHATHS 0 MUKPOMHUPE U HAHOMUPE.

buocdepa. YpoBHH oOpraHm3zanuy >KU3HU. DKOJOTHMYECKHE CHUCTEMBbI. EcCTecTBEeHHBII
oT00op u ero popmbl. MyTaruu. MUKpPO ¥ MaKpO3BOIIOITHSI.

DeMEeHTHI TEOPUH OTHOCUTEIBHOCTH.

Tema 2. Mukpomup. Atom. Bemectna (34 yaca)

OBoIOIMS MPEICTaBICHUM O CTpOeHUHU atoma. Mogenu crpoeHus: aromoB. [locTynaTsl
KBaHTOBOW Teopun bopa. M3oTombl. DnekTpoHHas 000J04YKa aToMa. DHEPreTHYECKUE YPOBHH.
[TonsiTre 006 MEKTPOHHOM OOJIaKe.

[Ipennoceuiku otkpeiTus [leprogudeckoro 3akoHa. IlepBbie MONBITKM KiacCU(UKALIUN
xuMuyeckux siemeHToB. OtkpeitTue JI.MenneneeBoim [lepuoanueckoro 3akona. CoBpeMEHHBIE
MPEACTABICHUS O MPUYMHAX EPUOJUYECKOTO U3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX
coequnenuii. Ctpykrypa [lepuomuueckoii Tabmunel. [lepuonst u rpymmbl. [IporHoctudeckas
cuna u 3HayeHue llepuoanueckoro 3akoHa u llepuonnueckoi cucteMsl AJid pa3BUTUSL HAYKU U
IIOHUMaHUs XUMUYECKON KapTuHbI Mupa. biaropoaneie raspl. [IprumHa uX CyliecTBOBaHUS B
aToMapHOM cocTosiHuH. [Ipumenenue 6maropoaubix razoB. Monsl u ux knaccudukarms. Cxema
oOpa3oBaHusi HMOHHOM cBsi3u. VoHHBIE Kpuctasmumueckue pemerkd. KoBaneHTHas CBSI3b.
KpatHocTh  KOBalleHTHOM  CBsi3M.  MexaHu3Mbl ~ 00pa3oBaHUS ~ KOBAJCHTHOW  CBSI3U.
DnexTpooTpunareabHOCcTh. Junonu. O0mme ¢pusndeckue cBoiictBa MerauioB. CruiaBbl YepHbIE
Y LBETHbIE. MeTaimnyeckas CBsI3b.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJSIPHO — KHHETHYeCKOW Teopuu. WneanbHbIA Tas3.
YpaBHEHHE COCTOSIHUS MIEAIIBHOTO rasza. ArperaTHble COCTOSHHA BemlecTB. Kpucramumueckue
PELIETKH Pa3HbIX TUIIOB JJI TBEPAOrO COCTOsSHMS BemlecTB. IlonsATme o miazme. B3aumHbie
MEepEX0Abl MEK1Y PA3HBIMU arperaTHbIMU COCTOSIHUSIMU BEILIECTB.

[IpupoHbIi ra3, ero cOCTaB U HAIPABIICHUS UCIIOJIb30BaHusA. KauecTBEHHBIEC peakliMK Ha
KpaTHyto cBs3b. buoras. Hedtb, ee cocraB, ¢usnueckue CBOHCTBA M TNPOUCXOXKICHHE.
DKOJIOTHYECKue MociencTBus paznuBa HeQTH. [lomyTHbIN HedTsIHOM ra3, ero coctas. [Ipoiecc
nepepadbotku HeQTH. [IpoaykTsl HepepaboTKu HEPTH U UX UCTIOIB30BaHHUE.

Kpucrannuueckne u amopdusle BemiectBa. [Ipu3Haku u cBoWcTBa aMOpP(HOCTH.
Knaccudukanus npuponusix BemecTB. Knaccudukaius HeopraHndeckux BemiecTB. ClI0XHbBIE
BeniecTBa. OCOOEHHOCTH COCTaBa, CTPOECHMSI, CBOMCTB OpraHMYeCKHX coeAuHeHuil. OCHOBHbBIE
MOJIOKEHUSI TeOpUM Xumuueckoro ctpoeHus A.bytnepoBa, @.Kekyne, A.Kynepa. ITpuunnst
MHOT000pa3usi OpraHUYecKux coenunHeHui. Krnaccudukanus opraHM4ecKMX COEIMHEHUH.
OTHOCUTENBHOCTh  JEJIEHHUS] OpPraHWYECKUX coeAuHeHUH. OCHOBHBbIE TMOHITHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX coenrHeHud. CrocoObl mojyuyeHusi mojauMepoB. buomomumepsl u ux
Oouonornyeckas poiab. Ilmactmaccel. Bomokna. IlpuponHele ¥ XUMHYECKHE BOJIOKHA.
Heoprannueckue mnonumepsl Kak BENIECTBA AaTOMHOM CTPYKTypbl. lloHsTHE O cMecH Kak
cHCTEeME, COCTOsIeH U3 pa3HbIX XUMHuYecKuX BemiecTB. Kinaccupukanums cmeceit. CocraB
cmecer. CriocoOb1 pasnenenus cmeceil. [lonarue o mgucnepcHoit cucteme. Kmaccubukarus
JUCIEPCHBIX CHUCTEM. 3HAUY€HUE JAMCIEPCHBIX CHUCTEM B MPUPOJE, NPOMBIIUIEHHOCTH U
MOBCEIHEBHON JKM3HM 4YenoBeKa. ['pyOoaucnepcHble CHUCTEMBI W HMX KIacCH(pUKAIMSL.
[TpuMeHeHHe ITUX CHCTEM B TEXHHUKE U ObITY. TOHKOAMCIIEPCHBIE CUCTEMBI, UX KJIacCH(UKaIHUs.
Koarymsanus. Cunepesuc.

Jlabopamopnvie u npakmuyeckue pabomul



1. KoHcTpynpoBaHue NEPHOIUYECKON TAOJMIBI XUMHUYECKHUX JJIEMEHTOB C HCIIOJIb30BAHHEM
KapTOYeK.

2. O3HaKOMIJICHHE C KOJUICKIIMSAMH METAJJIOB M CIUIABOB

3. BpoyHOBCKO€E IBMKEHUE YACTHUIL TYIIN WJIA IBETOYHOM MBUIIBI B BOJIE

4. IlpoBepka npubopa JyIsl MOJYyYCHHsI Ta3a Ha TEPMETHIHOCTb.

5. YBenuueHue JaBJICHUS KUJIKOCTH IIPHU €€ CKATUU

6. CpaBHeHHE KOeOaTeIbHBIX IBI)KCHUM MOJIEKYJT BOJIBI M JibJa ¢ momoisio CBY
7. BelltapuBaHue pacTBOpa MOBAPEHHOU COJIH.

8. O3HaKOMJICHHE C TUCIIEPCHBIMH CUCTEMaMH

9. Uzyuenue dhotorpaduii TPEeKOB 3apsKEHHBIX YaCTHUI]

10. ITomyyenue, coOnpaHue 1 pacro3HaBaHUE Ta30B

Tema 3. Xumunyeckue peakuuu (13 gacos)

XUMHUYECKUE peaKkuH (SBJICHUS), UX OTIMYUS OT (Qu3MuecKux siBjaeHuid. Peakuuum Oe3
W3MEHEHHUs COCTaBa BeEIlecTBa. Peakuuu, Moymue ¢ M3MEHEHUEM 4YHCIa M COCTaBa BEIECTB.
Peakuuuy, nporekaromue C BBIIACICHUEM WM IOIJIOIIEHWEM TEIUIOTHL. Jlpyrue Ipu3HaKu
Kkinaccupukanuii  XuMH4Yeckux peakiuidl. IIoHSATHE O CKOPOCTHM XUMHUYECKOW peakLuu.
3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peaklUud OT MPUPOJbl pearupyroliux BEIIECTB, HX
koHueHTpauun. IlpaBuno Baut-I'opda. HeoOpatumbie u oOpatumble peakiuu. CocrosiHUE
XUMHYECKOr0 paBHOBecus: Juisl oOparumbix peakuuid. I[lpunnun Jle-Illarenve. Crenenp
OKHCIEHMsT W ee ompeneneHue 1o ¢opmyine coeauHeHus. [loHATHE OKHUCIUTENBHO—
BOCCTAHOBUTEJIBHOM  peakuuu. OJEKTPOJIM3 paciylaBoB M pacTBopoB. Ilpaktuueckoe
IIPUMEHEHHUE DIIEKTPOJIN3A.

['asbBaHMYECKHE DIIEMEHTHI, UX YCTPOMCTBO M IPUHLIMI JEHCTBHs. Y CTPOMCTBO
Oarapeliku Ha IPUMeEpe CyXOro HIETOYHOI0 3JIEeMEHTa.

AHTtponiomerpus. TernoBble U3MEHEHMs M TeruloTepanus. M3Mepenue aprepuanbHOrO
JaBleHUs. [uneproHuss W TUNOTOHMS. YIbTpa3BYKOBass JMAarHOCTUKa M TEpamus.
®dmooporpadus. Tomorpadusi.

Jlabopamopnule u npakmuueckue pabomoi

1. Pa3znoxeHue nepokcuaa BO10poia

2. BeITeCHeHHE MM U3 pacTBopa Cyib(aTa MEIH KeIe30M
3. N3yueHne XMMUYECKUX peaKIuii.

4. COopka rainbBaHMYECKOI0 JIEMEHTA

Tema 4. YenoBek u ero 310poBke (21 yac)

buonornyeckas kinaccudukanus yenoBeka. [IpsMOX0XkaeHUE U €ro BIMSHUE HA CKEJET
yenoBeka. Pyka-opran u npoaykrt Tpyaa. Pyka — opran u nponykr Tpyna. Passurue uepena u
TOJIOBHOTO Mo3ra 4esoBeka. IlepBas u BTOpas CUTHAJIBHBIE CUCTEMBI. buconuanbHas npupoaa
yesnoBeka. OCHOBHbIE MOHATHS T'€HETUKH. ['eHOM dYenoBeka M ero pacumgpoBka. Metoms
U3y4eHHUs TeHeTUKU denoBeka. HacnencrBeHHble 3a0osieBaHus uesnoBeka. CKesleT C TOUYKU
3peHust (uznueckoro MOHATHS O peyare. KpoBooOpamieHne B cBeTe TI'MIPOJUHAMHUKU.
Huddysus kak ocHoBa (OPMHPOBAHUS NMEPBUYHOM M BTOPUYHOM MOYM B MOYKAX, a TaKXKe
ra3oo0MeHa B JIETKUX U TKaHAX. TepMOperysius ¢ MOMOUIbIO KOXKH ITyTEM TEIIONPOBOJHOCTH.

DnexTpoauHaMHuuecKas MpUpoja Iepeadynd HEPBHBIX UMITYJIbCOB. OnTHueckas cucrema
3peHus. AKycTh4eckasi CUCTeMa CiIyXa U rojocoo0pa3oBaHMsl.

XuMHUUecKuil cocTaB Tea yenoBeka. Boja, ee ¢dyHkuuu. Bonubiii 6amaHc B opraHusme
yenoBeka. MHUHepanbpHbIE BEIIECTBA M HMX POJb B KU3HENEATEIBHOCTH 4YenoBeka. lMcropus
OTKpBITUS BUTAMHMHOB. BuTaMuHBI Kak OHOJOTMYECKHM aKTHBHbIE BellecTBa. bones3Hu,
BbI3BaHHbIE HEJOCTATKOM MM H30BITKOM BUTaMHHOB. CyTO4Hasi MOTPeOHOCTh 4EJIOBEKa B
BUTAMMHAX M UX OCHOBHble (yHkimu. Knaccuduxauus ButamuHoB. ['opmonsl. HepBHas u
TyMOpajibHasl PEryJisIus MPOLECCOB KU3HEAEATEIBHOCTH Oprann3ma. ['OpMOHBI Kak IPOJIYKTHI,




BbIpabaThIBaeMbI€ JK€Jle€3aMU BHYTpeHHel cekpeuuu. Kiaccudukanus ropMOHOB IO Kele3aM,
KOTOpBIE UX

OpOAYLMPYIOT M IO XuUMHUYecKoil mnpupozge. CBoilctBa ropmMoHoB. MHCylIMH Kak TOPMOH
0enKoBOM mpupoibl. ANpeHaJMH Kak TIOPMOH aMHHOKHMCIOTHOM mnpupoisl. CrepouaHbie
TOPMOHBI Ha ITPUMEPE MOJIOBBIX.

Kparkue cBemeHuss O poxaeHMM ©  pa3BuThuu  Qapmakonoruu. Kraccudukanms
JIEKapCTBEHHBIX CPEJICTB IO arperaTHOMY COCTOSIHMIO. AJKanoubl. BakuuHbl. AHTHOMOTHKH.
Hapkoruueckue npemnapatsl. Hapkomanus u ee mocienctBusd. @U3NYECKOE 3/10pOBbE U €r0
kputepuu. Ilcuxudeckoe 310poBbe U ero kputepuu. HpaBcTBeHHOE 3J0pOBbE M €0 KPUTEPHH.
Tpu OCHOBHBIX COCTaBIISIFOIIMX 3740POBOr0 o0Opas3a KU3HU: PEKUM JIHA, NPABUIBHOE IHUTAHUE,
¢bu3nyeckas aKTUBHOCTb. AHTPOIOMETPHsI, CHMPOMETPUS M JKU3HEHHAs EMKOCTh JIETKHX.
TemoBble U3MEpEHUsI U TeIloTepanus. M3MepeHue aprepuanbHOro AaBiieHUs. [ UnepToHus u
TUIIOTOHUS. YIIbTPa3ByKOBas AMAarHOCTMKAa W Tepanus. Dnekrporepanus. JlazepHas Tepamus.
dmooporpadus. Tomorpadusi.

Jlabopamopnule u npakmuueckue pabomoi

1. 3yyeHre HHCTPYKLMHU MO IPUMEHEHUIO allTeYHbIX IpenapaToB BUTAMUHOB.
2. Onpenenenne pH cpeasl pacTBopa acnupUHa.

3. Co3paii muuo

4. OueHKa UHIUBUYaJIbHOTO YPOBHS 3/I0pPOBbS

5. OueHka 6MOJIOTNYECKOT0 BO3pacTa

6. OmpesiesieHre CyTOYHOTO pallioHa MUTaHUs

Tema 5. CoBpeMeHHOE €CTECTBO3HAHUE HA CIIY»k0€ 3/10p0oBbs (23 yaca)

[Tonatue o ¢u3uKe BbICOKUX 3Hepruil. JIMHEHHbI yCKOPUTENb 3JIEMEHTAPHBIX YaCTHUILI.
Jenenue aromuoro snapa. @otoHsl. bo3onsl. AHTHYAcTHLBI. ool aapoHHBIN KoJLIaizep.
ITpoucxoxnenne maccol. IIpoucxoxnenne Beenennoi. Autumup. Ilonyuenue aneKTpuueckoro
TOKa C IIOMOIIbIO 3JIEKTporeHepaTopa. TpaaulMOHHAs U HETPAAUIIMOHHAS 3JIEKTPOIHEPreTHKa.
OcHOBHbBIE TIOHATHSI aTOMHOW JHEpPreTMkH. PagmoakTWBHOCTB. SnepHble peakuuu. ATOMHas
CTaHIMS M OpUHLUN ee padoThl. OOJAacCTH NMpUMEHEHUs aTOMHOM »HepreTuku. llepcrneKkTuBbl
WCIIOJIb30BaHUsl aTOMHOM 2HEPTUHU Nocie KpynHenmux aBapuid Ha ADC.

l'eorpagus romoma wu ero mnpuuuHbl. OCHOBHBIE HANpaBlIE€HUS B  pEIICHUU
IPO/IOBOJILCTBEHHOW mpoOsneMbl. [loHsATHE OHOTEXHOJIOTMH KaK MPOU3BOJAUTEIBHON CHIIBI
oO11ecTBa, HCIOJIb3YIOMIEH KMBbIE OPraHU3Mbl U OHOJOTMYECKHE IMPOLIECCHl B MPOU3BOJICTBE.
Oransl CTaHOBJICHUS " pa3BUTHUSA OMOTEXHOJIOTHH. I'ennas UHXEHEPUSI.
['enHOMOIM(ULIMPOBAHHBIE OpPraHU3Mbl M TpaHCTE€HHBbIE MPOAYKTHI. KieTouHas HHXKeHepus.
KnonupoBanue. buonornueckas wuHxeHepuss. (OCHOBHBIE HAIPABJICHUS HCIOJIb30BaHUSA
(depMeHTaTUBHBIX mporeccoB. MMMmoOunn3oBanuble (epMeHThl. [loHATHE O HAHOTEXHOJIOTUH
KaK yNpaBiIIeMOM CHHTE3€ MOJEKYJSPHBIX CTPYKTYp. MOJIEKYJISpHbII CHHTE3 U camMocOOpKa.
Hanockonnueckoe BrIpalliiBaHUE KPUCTAIJIOB U MOJIMMEPHU3ALUS.

HarpeBaresnbHble U ocBeTUTENbHBIE MPUOOPHI. PasHOBHIHOCTH jami. MHKpOBOJIHOBas
neyb W MNpUHIUN ee paboThl. JKuaKokpucTasIMYecKHue SKpaHbl M JUCIUIEH. DJIEKTPOHHBIN
tepmometp. JomamrHue poboTsl. Paguonepenartyuku W paauonpueMHUKH. [IpuHIMIUANIBHOE
YCTPOMCTBO TeseBu30pa U TeieBuaeHus. CllyTHUKOBAsI U COTOBas CBA3b.

Motome U yuctsmue cpeactsa. [lIoBepXHOCTHO-aKTHUBHBIE BemiecTBa. OTOenMBaTeNy.
Wucexktuiuasl. XUMHYECKHE CpPEICTBA TUTHMEHbl M KOCMeTHKU. IlumieBbie 100aBKH, HX
MapKUpPOBKA.

[TonsiTHie 0 cMHEpPreTUKe U CaMOOPraHU3alUU OTKPBITHIX cucTeM. Touka Oudypkanuu u
arTpakT. Ponb CHUHEpreTMKM [is U3Yy4YEHHs TPUPOAHBIX M COLMUAIbHBIX SIBICHHUH.
CTpyKTypUpOBaHHE MAaTEPHAILHOTO MHUpPa U €ro U3y4yeHHe ClelUalbHBIMU pa3jieiaMu (PU3UKU.
@opMBl IBUKEHUS MaTepuu. 30JI0TOE CEYEHHE M €ro HCIOIb30BaHME B MCKYCCTBE.




PacnipoctpaneHHOCTH

MpaBuIa.
€CTECTBO3HAHUS U UCKYCCTBA.

buonuka

Jlabopamopnvle u npakmuyeckue pabomol

1. U3mepeHue napameTpoB KUCTH PyKU

apXUTEKTypa.

2. V3ydeHue sBICHUS 3JIEKTPOMArHUTHON UHIYKIIMHU
3. 3yuenue 30710TOro ceueHus Ha pa3audHbIX 00BEKTaxX

PesepBHOE BpeMst — 4 gaca.

BzanmonpoHukHOBEHHE

PA3JIEJI 3. TEMATUYECKOE IIJNTIAHUPOBAHUE

10 knacc
Tema KonunuecTBo yacos

BCETO K/p /p
Beenenne 4
EcrecTBO3HAaHUE U METOJIBI 17 1 8
[To3HaHus mupa
Meramup 12 - 2
O6o0m0uku 3emiu: uTocdepa, 13 1 3
ruapocepa, atmochepa
Maxkpomup. buochepa 21 1 7
AOuoTtnyeckue (hakTophI u 26 1 6
MPHUCIIOCOOJICHHOCTh K HUM JKHUBBIX
OpPraHHU3MOB
[IpocTpaHCcTBO M BpeMs 4 - -
3amuTa MpOCeKTOB 3 - -
Peseps 2
Bcero 102 4 26

11 kiace
Tema KonnuecTBo yacos
BCETO K/p n/p

IToBTOpenue kypca 10 knacca 7 -
Muxkpomup. AtoM. Bemectsa. 34 10
XUMHYECKUE PeaKun 13 1 4
UYenoBek u €ro 310pOBbE 21 1 6
CoBpeMeHHOE €CTECTBO3HAHHE Ha 23 - 3
CITy»)0e JemoBeKa
Peseps 2 -
Bcero 102 4 23
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