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I[MosicHuTeIbHAS 3aNIMCKA

Pabouas mporpamma cpemHero oOmiero o0pa3oBaHHs MO €CTECTBO3HAHUIO COCTaBIICHA Ha
ocHoBe DeiepalibHOTO TOCYJaPCTBEHHOTO 00Pa30BaTEILHOrO CTaHAapTa O0IIEero 00pa3oBaHus U
Konnenuuu nyXOBHO-HPABCTBEHHOTO PAa3BUTHS M BOCIHUTaHUA TpaxaaHnnHa Poccuu. B Hent
TaKk)K€ YYUTHIBAIOTCS OCHOBHBIC HJeU U MojoxeHus IIporpammsbl pa3Butus u GopMUPOBaHUS
YHUBEPCAJIbHBIX YUEOHBIX ASUCTBUI Ui CpeAHEro (TI0JIHOT0) 00IIero 00pa3oBaHMsL.

B paboueii mporpamme mnpeaycCMOTPEHO pa3BUTHUE BCEX OCHOBHBIX BHUOB JAESITEIbHOCTU
o0y4yaeMbIX, MPEACTABICHHBIX B MPOrpaMMax Ui HAdyaJlbHOTO OOILIET0 M OCHOBHOT'O OOIIEro
oOpazoBanusi. OpHako cojaep)kaHHWE JaHHOW paboyeil mporpamMmbl HMEET OCOOCHHOCTH,
OOYCIIOBJICHHBIE,  BO-TIEPBBIX, WHTETPUPOBAHHBIM  E€CTECTBEHHOHAYYHBIM  IMPEAMETHBIM
CoJIep’KaHuEM U, BO-BTOPBIX, ICUXOJIOTMYECKUMHU BO3PACTHBIMU OCOOEHHOCTSIMH 00Yy4aeMbIX.

Pabouast mporpaMma 1mo eCTECTBO3ZHAHMIO JIsI CPEAHETO (ITOJIHOTO) OOIIero 00pa3oBaHus HA
0a30BOM ypOBHE COCTaBJICHa M3 pacyeTa 4acoB, yKa3aHHbIX B basucHOM ydeOHOM IIaHe
00pa3oBaTeNbHbIX YUpexAeHUN o01iero oopasoanusi: mo 3 vaca B Heaemo B 10- 11 kmaccax
(210 gacoB 3a aBa roga 00y4eHuUs).

[Tpu W3yyeHUN eCTECTBO3HAHMUS, IJI€ BEIYIIYIO POJIb UTPACT TIO3HABATEIIbHAS JICATCIIEHOCTD,
OCHOBHBIE BHUJbl Y4eOHOH JEATEIBHOCTH OOy4yalolmuxcs Ha YpOBHE YYEOHBIX JEeHCTBUI
BKIIIOYAIOT yYMEHHUS XapaKTepPU30BaTh, OOBSICHITH, KIACCH(PHUIIMPOBATH, OBIAICTh METOJaMU
HAyYHOT'O IO3HAHUS, TIOJTHO U TOYHO BBIPAXKaTh CBOM MBICIIH, apIyMEHTHUPOBATH CBOIO TOYKY
3peHus1, paboTarh B IpyIiie, IPEACTABIATh U COOOMIATh €CTECTBEHHOHAYYHYIO MH(DOPMAIIHIO B
YCTHOH M muCbMEHHOH Qopme. Tak Kak ecTeCTBO3HAHUE MPEAMET HKCIEePUMEHTAIIbHBIM,
oOyJaromuecs: Mmoy4ar yMEHHE IUIaHUPOBATh, MPOBOAWTH, MHTEPIPETUPOBATH IKCIICPUMEHT,
JIeJIaTh BBIBOJIBI HAa €r0 OCHOBE U MPE3EHTOBATh €T0 PE3yIbTaThl.

Konrmenmus Kypca COCTOMT B PaCCMOTPEHHU OOBEKTOB W SIBIICHHI €CTECTBEHHOTO MHpa B
rapMOHUH (PU3UKU, XUMHUU, OHOIOTHH, (pu3ndeckoit reorpaduu, aCTPOHOMHUH U SKOJIOTHH.

[TpemnaraeMpliii Kypc €CTECTBO3HAHHS OTIMYACT OCHOBATEIBHBIA OXBAT BAKHEHIIIMX
MOHSTHUM, 3aKOHOB M TEOPHM YaCTHBIX YYE€OHBIX TUCIHUIUIMH, WX CHHTE3 B OO0OOIIEHHBIE
€CTCCTBCHHOHAYYHBIC TOHSTHS, 3aKOHBI M TEOPUU. 3HAYUTENbHAS 4YacTh Y4eOHOTO BpEMEHHU
OTBOJUTCS Ha jabopaTopHble U mpakTudecku € padoTel. PI'OC B kadyecTBe 0053aTENHHOTO
DJIEMEHTA TIPH OOYYSHHWH B CTapIIMX KJIaccaxX IIKOJBI MPEIyCMATPUBACT BHITIOJHEHUE KaXIBIM
CTapIIEKIACCHUKOM WHANBUAYAIBHOTO MPOEKTA.

[TnarupyemMblie pe3ynbTaThl OCBOCHUS Kypca

JIMYHOCTHBIMU pe3yibTaTaMu O0yUEHHUsI ECTECTBO3ZHAHUIO B CPEAHEH IITKOJIE SBISIOTCS:

B cepe oTHomieHMI oOyuaromuxcs K cebe, K CBOEMY 3/I0pPOBBIO, K TMO3HAHUIO ceOs -
OpUEHTAIMSl Ha JIOCTM)KCHHWE JIMYHOTO CYACThs, pEaTH3aIUI0 TIO3UTHBHBIX KU3HEHHBIX
MEPCIEeKTHB, WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOTIPE/ICIICHUIO, CITIOCOOHOCTh CTABHUTH IICJIM M CTPOUTH JKU3HECHHBIC TUTAHBI; TOTOBHOCTh U
CHOCOOHOCTh obOecneunTh cebe UM CBOMM OJM3KUM JIOCTOMHYIO JKH3HB B Ipolecce
CaMOCTOSITCIIEHOM, TBOPYECKOW W OTBETCTBECHHOW JIEATEIBHOCTH, K OTCTaWBAaHUIO JIMIHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS, BEIPa0aThIBATh COOCTBEHHYIO MO3UIUIO 1O OTHOIIEHUIO K
OOIIECTBEHHO-TIOIUTUIECKAM COOBITHSIM TPOIUIOTO W HACTOSIIEr0 Ha OCHOBE OCO3HAHHS W
OCMBICJICHUS UCTOPUH, JyXOBHBIX IEHHOCTEH U JOCTUKEHHI HaIllEeH CTpaHbl, K CAMOPAa3BUTHUIO U
CaMOBOCITUTAHUIO B COOTBETCTBHU C OOIICUYSIIOBEYCCKUMHU IICHHOCTAMH U HjcalaMHu
TpaXKAaHCKOTO OOIIECTBA; MPUHATHE U pean3allysi IEHHOCTEH 310pOBOT0 1 Oe30macHoro obpasa
KHU3HU, OCpeKHOE, OTBETCTBCHHOE W KOMIICTCHTHOE OTHOIIICHHE K COOCTBEHHOMY (PH3HUECKOMY
U TICUXO0JIOTUYECKOMY 3/I0POBbIO;

B cdepe oTHomeHUH oOyuatomuxcsa K Ponune (OredecTBy) - poccuiickas HIEHTUYHOCTD,
CIIOCOOHOCTh K OCO3HAHHMIO POCCUICKON MIEHTUYHOCTH B MOJUKYIBTYPHOM COLIMYME, YYBCTBO
MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOW OOIIHOCTH POCCHHCKOrO Hapoja u cyabbe Poccum,
MaTPUOTH3M, TOTOBHOCTh K CIIy)keHHI0 OTe4ecTBY, €ro 3alllUTe; YBaXEHHE K CBOEMY Hapoay,
YyBCTBO OTBETCTBEHHOCTH Iepes; PoMHOM, rop1IocTH 3a CBOM Kpaii, cBor0 PoauHy, mpouoe n
HACTOsIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu, yBakeHHWE TOCYAapCTBEHHBIX CHMBOJIOB



(rep0, ¢mnar, ruMH); (HOPMHPOBAHUE YBAXKEHHS K PYCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY
a3bIKy Poccuiickoit @enepaiuu, ABisoleMyca OCHOBOH POCCUHCKON MAEHTUYHOCTH U TJIaBHBIM
(GakTOpoM HAIIMOHATIHLHOTO CAMOOIPEACICHUS; BOCIUTAHUE YBAXKCHHS K KYIbTYpE, S3bIKaM,
TpaaUIUsAM U 00bIYasiM HapOI0B, MpoxuBarIKX B Poccuiickoit deneparuu;

B cepe OTHOIICHUI 00y4arommxcs K 3aKOHY, TOCYAapCTBY U I'Pa)KIaHCKOMY OOILECTBY -
IPaKIaHCTBEHHOCTD, IPaK/IaHCKas MO3UIIMS aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO
o0miecTBa, 0OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE TTpaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MIPaBOTIOPSIOK, OCO3HAHHO MIPUHUMAIOIIETO TPagUIIMOHHBIC HallMOHAJILHBIE n
oOmiedenoBeuecKre TYMaHUCTHYECKUE U JIEMOKPATUYCCKUE IIEHHOCTH, TOTOBOTO K yYacTHIO B
OOIIIECTBEHHOW J>KHU3HU; NMPU3HAHME HEOTUYYKTAEMOCTH OCHOBHBIX IMpaB M CBOOOJ deEIOBEKa,
KOTOPBIC TPUHAICKAT KAKIOMY OT POXKIEHUS, TOTOBHOCTh K OCYIIECTBICHHUIO COOCTBEHHBIX
nmpaB U CcB0OOOJ O3 HapylmIeHWs IpaB W CBOOOJ JPYrHX JIHMI, TOTOBHOCTh OTCTaMBAaTh
COOCTBEHHBIC TpaBa M CBOOOJBI YEIOBEKA W TpakIaHWHA COTJIACHO OOIIeNpH3HAHHBIM
MPUHITMIIAM U HOpMaM MEXIYHapOIHOTO MpaBa U B cooTBeTcTBUM ¢ KoHcTUTynme# Poccuiickoi
Oenepanyiy, TpaBoBas W TMOJUTHYECKAs TPAMOTHOCTh, MHPOBO33PEHHE, COOTBETCTBYIOIICE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOE Ha JMUAJIOre
KYJIBTYp, @ TaK)Ke Pa3IUYHbIX (opMax OOMIECTBEHHOI'O CO3HAHHMS, OCO3HAHUE CBOETO MECTa B
MOJMUKYJIBTYPHOM  MHUpPE; HHTEpUOpU3ALMS  LIEHHOCTeH JEeMOKpaTMM U  COLUAIbHOMN
COJIUJAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY pETYJUPOBAHUIO OTHOMICHUH B TPYIIC WIH
COLIMATIbHOM OpraHu3allii; TOTOBHOCTh OOY4YaromMXCS K KOHCTPYKTHUBHOMY YYacTHIO B
NPUHITHA PEIICHHA, 3aTParuBalONINX MpaBa U MHTEPECHI, B TOM YHCJIC B Pa3IUYHBIX (HOpMax
OOIIECTBEHHONH CaMOOPTraHU3alMK, CaMOYIIPaBJICHHs], OOIIECTBEHHO 3HAYUMOW NeATeIbHOCTH;
MPUBEPKECHHOCTh HJICIM HHTEPHAIMOHAIM3MA, APYKOBI, pAaBEHCTBA, B3aWMOIIOMOIIH HApPOJIOB;
BOCIHTAHHUE YBAXHUTEIHLHOTO OTHOIICHHS K HAllHOHAJILHOMY JTOCTOMHCTBY JIIOJIEH, X UyBCTBaM,
PEUTHO3HBIM  YOSXKIIEHUSM; TOTOBHOCTh OOYYAIOIIMXCS  MPOTUBOCTOSATH  HJICOJIOTHU
9KCTpEMH3Ma, HAIMOHATU3Ma, KCEHO(OOHH, KOPPYILUU, TUCKPUMHUHAIMK TIO COLUAIbHBIM,
PEMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM IPU3HAKAM W JPYTAM HETATUBHBIM COLHATHHBIM
SIBJICHUSIM;

B c(hepe OTHOIICHHIA 00YUAIONINXCS ¢ OKPHIKAIOIIMMII JIFOJIbMU - HPAaBCTBEHHOE CO3HAHHE H
MOBE/ICHHE HAa OCHOBE YCBOEHUS OOIIEYENIOBEYECKUX I[EHHOCTEH, TOJIEPAHTHOTO CO3HAHUSA U
MOBEJICHUS B TIOJUKYJILTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JTUAJIOT C JIPYTUMHU
JIOJIbMU, TOCTUTATh B HEM B3aWMOTOHHUMAHUs, HAXOIUThH OOIIME LENU U COTPYAHHYATH TS MX
JTOCTYDKCHUS; TIPHHITHE T'yMaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIBHOE U
Io0poXKenaTenbHOe OTHOIIEHHE K JPYrOMy 4YeJOBEeKy, €ro MHEHHUIO, MHUPOBO33PEHUIO;
CIIOCOOHOCTH K COTEPSKHBAHHUIO U (POPMHUPOBAHUE MO3UTHUBHOTO OTHOIICHHUS K JIFOASM, B TOM
yuclie K JIMIaM C OTPaHMYEHHBIMA BO3MOXKHOCTSMHU 37I0POBbS W HHBaIUAaM; OepexHOe,
OTBETCTBEHHOE M KOMITETEHTHOE OTHOIICHHE K (PU3HUECKOMY U TICUXOJOTHISCKOMY 3/I0POBBIO

IpYTUX JIOJIeH, yMEHHE OKa3bIBaTh TMEpPBYI0 MOMOIIb; (OPMUPOBAHHE BBHIPAKEHHOW B
MOBEJICHUY HPABCTBEHHOW ITO3UIIMM, B TOM YHCJIE CIOCOOHOCTH K CO3HATEIHHOMY BBIOODY
no0pa, HPAaBCTBEHHOTO CO3HAHMS W TOBEJIEHHS Ha OCHOBE YCBOCHHS OOIEYETOBEUYECKHUX
[IEHHOCTE W HPABCTBEHHBIX UYBCTB (YECTH, JIOJITa, CIPABEIIMBOCTH, MUWJIOCEPIUS U
TIPYKeMto0us1), KOMIIETEHIIUH COTPYJHIUYECTBA CO CBEPCTHUKAMH, JETbMU MIIAJIIIETO BO3pACTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM U IPYTUX BUJAX JAESITEIbHOCTH;

B cepe OTHOUIEHMH OOyyaromMxcsd K OKpYXalolulemMy MHUPY, K KUBOM HpUPOE,
XyJI0’)KECTBEHHOW KyJIbTYype - MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH, 3HAYMMOCTh HAYKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTRBY,
BJIQJICHUE JOCTOBEPHON HHQOpMAIME O MEepeOBhIX TOCTIKEHUSX U OTKPHITHUSX MHUPOBOH U
OTCUSCTBCHHOW HAyKH, 3aMHTCPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa H
o0miecTBa; TOTOBHOCTh UM CHOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCJIE CaMO0Opa3oBaHUIO, Ha
MPOTSHKCHUM BCEHW KHU3HU; CO3HATEIHLHOE OTHOIICHHWE K HEIPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO YCIEUTHOW Mpo(ecCHOHANbHON M OOIIECTBEHHOW MAESITeIhbHOCTH; HKOJOTHYECKast



KyJIbTypa, OepeKHOE OTHOIIEHHE K POJHON 3emile, MPUpOIHBIM OorarctBam Poccum u mupa,
IIOHUMaHHUE BIUSHUS COLMAIBbHO-)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHME INPHPOJHOW U
COLIMAJILHOW Cpe/ibl, OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOAHBIX PECYPCOB, YMEHUM U HABHILIOB
pPasyMHOT0 MPHUPOJIONOIb30BaHNUS, HETEPIIUMOIO OTHOIIEHUS K ICHCTBUAM, IPUHOCALIMM BpeJ
OKOJIOTHH;, TPHOOPETEHHE OIbITa HKOJOTOHANPABICHHON JEATENBHOCTH; 3CTETHYECKOE
OTHOILEHHE K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00YCTPOMCTBY COOCTBEHHOI'O OBITA;

B ctepe OTHOmEHHH OOydarommMxcsi K Tpydy, B cdepe COLUANbHO-3KOHOMUYECKHX
OTHOIIEHWH - YyBaxeHHe BceX (opM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTe CBOEH
COOCTBEHHOCTH; OCO3HAaHHBIM BbIOOp Oynmymieil mpodeccuu Kak MyTh M CHOCO0 peanu3anuu
COOCTBEHHBIX JKU3HEHHBIX IJIAHOB; TOTOBHOCTh O00YYaIOLIUXCsl K TPYAOBOM IpodeccHOHaIbHON
JESATEIbBHOCTM KaK K BO3MOXKHOCTH Y4acTUs B PEIIEHUU JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHbIX, OOLEHALMOHAIBHBIX MPO0IeM; MOTPEOHOCTh TPYAUTHCS, YBAKCHHUE K TPYAY
U JIIOASM TpPyZAa, TPYAOBBIM JOCTHKEHMSIM, 10OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE
OTHOILEHHE K pa3HbIM BHJAM TPYIOBOH NEATENBHOCTH, FOTOBHOCTh K CaMOOOCITYXHBAHHUIO,
BKJItOUasi 00y4€HHUE U BBIIIOJIHEHUE IOMAIIHUX 00513aHHOCTEH.

MertanpenmeTnele  pe3yibTaThl  OOyueHHs €CTECTBO3HAHUIO B CpeAHEH  IIKoJje
IPEJICTaBJICHbI TPEMS I'PYNIIAMHU YHUBEPCAIbHBIX YU€OHBIX JEHCTBUMA.

PerynsaTuBHble yHUBEpCalbHbIe yueOHbIE AEHCTBUS

BblnycKHUK HayyuTCS:

CaMOCTOSITENIbHO ONpEAENATh LEeNH, CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHBIC 3a/aud B
00pa30BaTeNbHON 1€ATENbHOCTH U KU3HEHHBIX CUTYalUsX;

OLIEHUBATb pECypchl, B TOM 4MCJIE€ BpeMs U Jpyrue HeMaTepUallbHble Ppecypchl,
HE0OXO0UMbIE JJIs JOCTHUKEHMSI IOCTABJIEHHOMN paHee 11eu;

COIIOCTABJISITh UMEIOIINECS BO3MOXKHOCTU ¥ HEOOXOAMMBIE Il JOCTHXKEHMSI LI PECYPCHI;

OpraHu3oBbIBaTh A(P(GEKTHUBHBI TOUCK PECYPCOB, HEOOXOMUMBIX JJIS  AOCTHIKEHHS
MIOCTaBJIEHHOH 11eNH;

OIpPEAEIATh HECKOJIBKO MyTeN JOCTHKEHUSI TIOCTABJICHHOM 11eJH;

BBIOMPATh ONTUMAIBHBIM MyTh JOCTHKEHHS LENU ¢ Y4eTOM 3(PPEKTUBHOCTH PacXOI0BaHUS
PECypCOB U OCHOBBIBAsICh HAa COOOPAKEHUSIX ITUKH U MOPAJIH;

3a/1aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOYKHO OIPEIENINUTD, YTO LIEIb JOCTUTHYTA;

COTIOCTABJISITh MTOJIYYE€HHBIN pe3yNbTaT AeSITEIbHOCTHU C MOCTaBICHHOMN 3apaHee LeNblo;

OLIEHUBATh TOCIEJCTBHUS JIOCTH)KEHUS ITOCTABICHHOM L€ B Y4eOHOH JesTenbHOCTH,
COOCTBEHHOM YKU3HU U KU3HU OKPYXKAIOIIUX JIFOJEH.

[To3HaBarenbHbIe YHUBEpCAIbHbBIE YUeOHbIE NEHCTBUS

BolnyckHUK Hay4uTCS:

KPUTUYECKH OLICHWBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO C Pa3HBIX MO3ULINA;

pacrno3HaBaTh U (PUKCUPOBATh MPOTUBOPEUHS B NH(HOPMALIMOHHBIX HCTOYHHUKAX;

UCIIOJIb30BaTh PA3JIMYHBIE MOJENBHO-CXEMATUYECKUE CpEACTBA Ul  MPEICTABICHUS
BBISIBJICHHBIX B HH()OPMALIMOHHBIX UCTOYHHUKAX POTUBOPEUHIA;

OCYILECTBIISATh Pa3BEPHYTHIH HMH(GOPMAIMOHHBII MOUCK U CTaBUTh Ha €r0 OCHOBE HOBBIE
(yueOHBIC W TIO3HABATENIbHBIC) 3a7a4M; MCKATh W HAXOJIUTh OOOOIIEHHBIE CITOCOOBI peIeHUs
3aJa4; IPUBOAUTH KPUTHUECKHE apIYMEHTHI KaK B OTHOLIIEHUH COOCTBEHHOTO CYX/IEHUs, TaK U B
OTHOUIIEHUHU JIEUCTBUN U CYXKIAECHUMN IPYTroro;

aHaAJTM3UPOBATh U Pe0oOPa30BhIBATH MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAIIUH;

BBIXOJMTh 3a paMKW Yy4eOHOTro MpeaMeTa U OCYIIECTBISATH I€JICHAIIPAaBJICHHBIN IOUCK
BO3MOXKHOCTH LIIMPOKOTO TIepe HOCA CPEACTB U CIIOCOOOB ACHCTBUS;

BBICTpauBaTh MHAMBHUIYyAJIbHYI0 00pa30BaTeNbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

MEHSATh U YAEpPKUBATh pa3Hble MO3UIMH B MO3HABATEIHHON J1€ATEIBHOCTH (OBITh YUEHUKOM
U yduTeneM; (QOpMYIHpOBaTh 0Opa30BATENbHBIM 3allpOC M BBHINOJHATH KOHCYJIbTaTUBHBIE
(GYHKIIMM CaMOCTOSITENIbHO; CTaBUTh MpoOsiieMy M paboTaTh Haja €€ pelIeHHWEeM; YIpaBisTh
COBMECTHOH MO3HABATEIbHON JEATEIHOCTBIO U MOAYUHSATHCS).



KoMMyHHUKaTHBHBIC YHUBEPCAIbHBIE YdeOHbIE IEHCTBUS

BbInmyckHHK. HAyUHuTCSA:

OCYILECTBIISITh JICJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK
BHYTpHU 00pa30BaTeIbHON OpraHu3alny, TaK 1 3a ee IpeeaMu);

IpH OCYHICCTBIGHUU TPYIIOBOH pabOThl OBITh KAaK PYKOBOJUTEIEM, TaK M UJICHOM
MPOEKTHON KOMaHIbl B pa3HbIX pOJSIX (TEHEpaTOpOM UJCH, KPUTHUKOM, HCIOJHUTENEM,
MPE3CHTYIOLIUM U T. 11.);

* pa3BepHYTO, JOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS] C HCIOJIb30BaHUEM
aJICKBAaTHBIX (YCTHBIX M MUCHMEHHBIX) SI3bIKOBBIX CPEJ/ICTB;

* pacno3HaBaTh KOH(JIMKTOTEHHBbIE CHUTyalldd W MpeNoTBpaliaTh KOHQIMUKTBI 1O HX
aKTUBHOH (a3bl;

KOOPJMHHUPOBATh U BBINOJIHATH padOTy B YCIOBUSX BUPTYAJIbHOTO B3aUMOJAEWUCTBUA (WK
COUYETaHMS PEATLHOTO ¥ BUPTYaIbHOTO); COTJIACOBBIBATH IMO3HUIIUU YICHOB KOMAaH/ Bl B IPOIIECCe
paboTHI Ha/I OOIIMM TPOAYKTOM/PEIICHUEM;

MPEJICTABIISITh MyOMMYHO Pe3yabTaThl WHAWBHIYaTbHOW W TPYNIIOBON NEATEIBHOCTH Kak
nepe] 3HaKOMOM, Tak U Tiepe]] He3HAKOMOW ayTUTOPHEil;

nox0uparh TApTHEPOB IS JCIOBOM KOMMYHHKAIIUM, HWCXOIs W3 COOOpakeHUi
pe3yNbTaTUBHOCTH B3aMMOJICICTBHS, a HE JIMYHBIX CUMITATUH;

BOCTIPUHUMAThH KPUTHUYECKHE 3aMEUYaHHsI KaK PeCypc COOCTBEHHOTO Pa3BHUTHS;

* TOYHO U €MKO (POPMYITUPOBATh KaK KPUTUYECKUE, TaK U OAOOpUTEIbHBbIC 3aMEYaHUS B
aJipec IpyTUX JIIOJeH B paMKax JeJI0OBOM M 00pa30BaTeIbHON KOMMYHHKAIIMU, H30€Tas IIPH 3TOM
JUYHOCTHBIX OLEHOYHBIX CYXKICHUM.

[TpenMeTHBIC pe3yabTaThl U3YUYCHUS ECTECTBO3HAHMS B CPEIHEH IITKOJIC

BrimyckHuK. Ha 6a30BOM YpOBHE HAyYUTCS:

MIPUBOJIUTH IPUMEPBI POJIU €CTECTBO3HAHMS B (OPMUPOBAHUH HAYIHOTO MHUPOBO33PCHUS Ha
OCHOBE DJBOJIIOLIMM E€CTECTBEHHOHAYYHOW KapTUHBI Mupa ((dusnueckas, MeXaHUYECKas,
JIEKTPOJIMHAMUYCCKAs,, KBAHTOHO-TIOJICBAs), a TaKKe CIUHCTBA 3aKOHOB TMPHUPOIBI BO
Bcenennoi;

KJIACCHU(UITUPOBATh YPOBHU HAYYHOTO MO3HAHUS W WX COCTABISIONINE: MUPHI (HAHOMHDP U
MUKPOMHP, MAKPOMHUP, METaMup), pu3ndeckue SBICHHS, XUMUYECKUE PEAKIIH, ONOIOTUYECKUE
MIPOIIECCHI, YPOBHY OpPraHU3alliy MaTepUH, YPOBHH OpTaHW3AIH KU3HH,

WUTIOCTPUPOBATh HA TpUMepax [eHCTBHE U MPAKTHUYECKOe MPHUMEHEHHE OCHOBHBIX
(GyHIaMEHTATBHBIX (U3NIECKUX TEOPH M 3aKOHOB: KJIACCHUYECKONH MEXaHHWKH, MOJICKYJISIPHO -
KMHETUYECKOW TEOpUHU, TEPMOJUHAMHUKH, KIACCUYECKOM DIEKTPOAMHAMUKH, CIEIUATbHON
TEOPUH OTHOCUTEILHOCTH, KBAHTOBOW TEOPUH (B OCHOBHBIX JICMCHTAX ),

pacro3HaBaTh (PU3NYECKHE MPOIIECCHl B KOHTEKCTE MEXKIIPEAMETHBIX CBS3EH;

MCIIOJIb30BATh ISl ONMCAHUS XapaKTepa MPOTEKaHUs (PU3UIECKUX MPOIECCOB (HU3HUSCKUC
BEJIMUMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXK1Yy HUMH;

ONKCHIBATh  YCJIIOBUS TPUMEHEHUsS (U3NYCCKUX Mojele (MaTepuanbHas TOYKa,
MaTeMaTHYeCKU MAasTHUK, aOCOJTIOTHO TBEPIOE TENO, WJCalbHBIN ra3, hjaeanbHas TEIUIoBas
MalliHa, TJIaHeTapHas MoJelb atoma Pesepdopna, HyKIOHHAs MOJENb sapa, MOJIENTh aToMa
BO/IopoJa 1o bopy) nipu perennn Gpusndeckux 3agad;

peliaTh KadeCTBEHHBICE M IPAKTUKO-OPUCHTHPOBAHHBIC (HU3MYECKHE 3aJa4d C SBHO
3a/1aHHOM (PU3NIECKON MOJIETBhIO0 B KOHTEKCTE MEKITPEIMETHBIX CBS3EH;

MPEJICKa3bIBaTh CBOMCTBA XUMHUYECKHIX JICMEHTOB HA OCHOBAHUH TIEPHOAMIECKOTO 3aKOHA;

KJIACCU(UIIUPOBATh BUABl XUMUYECKUX TMPEBPAIICHUN M TMPEACKA3bIBaTh WX BO3MOXKHBIC
TIPOYKTHI;

PacCUUTHIBATH KOMMYECTBEHHBIE XaPAKTEPUCTHKHU MPOCTEHIINX XUMUYECKHUX MPEBPAILICHUH,
UCTIONB3YS JUIS pacueTa 3aKOHBI COXPAHEHHUSI MacChl BEIIECTB, TTOCTOSTHCTBA COCTaBa, ABOTaIpo;
MPEeICKa3bIBaTh U3MEHEHUS! CKOPOCTH XUMHUYECKUX PEAKIU B 3aBUCHIMOCTH OT TEMIIEpPaTyphl U
HAJIMYUS KaTaau3aTopa; MPUMEHSATH TIOHATHE O XUMHUYECKOM PABHOBECHH ISl OITUCAHUS CBOWCTB
00paTUMBIX MTPOLIECCOB;



IPUBOJIUTH PUMEPHI IPAKTUUECKOTO MCIIOIb30BaHU XUMUYECKUX BELIECTB U UX PEAKLIUN B
IPOMBIIIICHHOCTH U B OBITY; KJIacCU(UIIMPOBATh OCHOBHBIE OMOJIOIMYECKHE MAKPOMOJIBKYIIBI U
0a30BbIE IPOLIECCHI, B KOTOPBIX OHU yYacTBYIOT;

pacrio3HaBaTh OTJIMYMS B CTPOCHMM JKUBOTHBIX W PACTUTENBHBIX KIETOK, a TaKKe
OJTHOKJICTOYHBIX OPT'aHU3MOB I10 OMHCAHUIO, HA U300PAKEHHUSIX HITU 1101 MUKPOCKOTIOM;

CpaBHUBATb BUJbI JENEHUS KIETKM (MHUTO3 M MEHO03); OmpeAensaTb CTaJud MHTO3a IO
H300paKCHUSIM;

OOBSCHATH POJIb (POTOCHHTE3a B TEOJIOTMYECKUX IpolLeccax Ha 3emie U NOoJAep KaHUuU
CYILLECTBOBaHMS JKU3HH;

CpaBHUBaTb OMOJIOTMYECKHE OOBEKTHI MEXIY €000 MO 3aJaHHBIM KPUTEpUSM; JeaTh
BBIBOJIbI U YMO3AKJIIOUEHHS] HA OCHOBE JAHHOT'O CPABHEHMUS;, YCTAHABIUBATh CBSI3b CTPYKTYPBI U
(GyHKLHMU OPraHU3MOB;

ONMHUCHIBaTh (EHOTUI OpraHu3Ma; KIacCU(PUIMPOBATH OHOIOTMYECKHE OOBEKTHI 110
CYLIECTBEHHBIM IpHU3HAKaM (OCOOEHHOCTH CTPOEHMsI, IHUTAHUS, JbIXaHUSA, Pa3MHOMXKECHHUS,
pa3BUTUSA);

XapaKTepu30BaTh U3MEHYUBOCTD MTPOSBICHUS T€HETUUECKOW HHPOPMALIMHU B IOKOJIBHUAX Ha
OCHOBAaHUHU 3aKOHOMEPHOCTEH H3MEHUMBOCTHM U XPOMOCOMHOW TEOpPUM HAacleACTBEHHOCTH;
CpaBHUBATh HACJIEJCTBEHHYIO U HE HACJIECTBEHHYIO H3MEHUUBOCTb;

pelmath TeHETUYECKUE 3aJauyd Ha MOHOTMOpPUIHOE CKPEIIMBAHUE; COCTABISATH CXEMBbI
CKpELMBaHUs, UCIIOJIb3Ys] OMOJOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

pa3au4aTh OCHOBHBIE MPU3HAKU MOMYJISIIUU U OMOJIOTHYECKOIO BUJIA;

BBISBIIATH MOpQosoruueckue, pu3nonornyeckue, NoBeJeHYECKUe aJanTaluid OpraHu3MOB K
cpene oOWTaHWS W JCHCTBHIO SKOJOTHYECKHX (PaKTOPOB; NPOTHO3HPOBATH H3MEHEHHE
9KOCHUCTEM I0J1 ACHCTBUEM BHEIIHUX (DAKTOPOB;

HAXOJUThb CXOJ/ICTBO U Pa3jIMuusl YEJIOBEKA U JKUBOTHBIX; ONPEIEIIATh MOAEIb IKOJIOIMUECKU
IPaBUIBHOTO IOBEICHMS B OKpPYKAIOLIEH cpele; OLEHMBATh AHTPOIOI€HHbIE W3MEHEHHs B
Ouocdepe; ONMUCHIBATH OCHOBHBIC HAydHbIE THIIOTE3bl O MPOUCXOXKICHUH BceneHHoi,
ConHeuHOM cUCTEMBI U TUIAHET;

BBIJIETISATH OOIIME CBOICTBA U OTJIMYMS IJIAHET 36MHOM T'PYIIbI U IJIaHET-TUTAaHTOB;

UCIIOJIb30BaTh  €CTECTBEHHOHAYYHYH0  TEPMHUHOJIOTMIO IIPU  ONMCAHMM  SIBJICHUU
OKpPY’KaroIllero Mupa;

KJIaccu(UIUpPOBaTh MOJIE3HbIE MCKOMAEMbIE MO XMMHUYECKOMY COCTaBY, METO/AaM JOOBIYH,
o0jacT WX WCHOJb30BaHUS B TEXHOJIOTWU; NPUMEHATh €CTECTBEHHOHAyUHbIE IOHSTHUS U
KOHUENIMM JUIsl ONUCAaHWsI COBPEMEHHBIX TEXHOJOTMYECKMX JOCTM)KEHHH, BKIIOYas
HAHOTEXHOJIOTUIO U OMOTEXHOJIOTHUIO;

pacrio3HaBaTh INPHHLUUIB pabOThl M H3BJIEKAaTh U3 ONUCAaHWS Hambolee BaXKHbIE
XapaKTepUCTUKU NPUOOPOB U TEXHUUECKUX YCTPOMICTB;

MCIIOJIb30BaTh DJIEMEHTBI HCCIIEN0BATEIbCKOIO METOJA MJI BBISBICHHS B3aUMOCBS3EH
MEXly 00bEKTaMH U SBJIEHUSIMU; IPOBOAUTH HAOIIO/IEHUE, U3MEPEHUE U OITUCAHMUE;

IPUMEHSTH B IEMOHCTPAIIMOHHBIX U MCCIIEOBATENIBCKUX LIEISIX COBPEMEHHBIE PUOOPHI s
U3MepeHUs U HaOII0eHUSI, UCIIONIb3Ysl OMMCAHHUE WU MPEUI0KEHHBIN allfOPUTM SKCIIEPUMEHTA;
BBIJICJIATE TIEPCOHANBHBIM  BKJIQJ BEIMKUX Y4Y€HBIX B (OpPMHUpPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAyYHOUW KapTUHBI MUPA;

0CO3HaBaThb HEOOXOAMMOCTh COOJIIOJCHMS MpPEANHCaHUN M TEXHUKH Oe30MacHOCTH,
npeyiaraéMbplXx B HMHCTPYKIMSX IO HCIOJIb30BAaHUIO JIEKApCTB, CPEICTB OBITOBOM XHUMUW,
AIIEKTPUUYECKUX PUOOPOB, CIOKHBIX MEXaHU3MOB;

BBIJIETISITh OCHOBHBIE MPU3HAKH 3710POBOTr0 00pa3a KHU3HU; 00BACHATH POJIb OTPULIATEIHHOTO
BIIMSIHUS QJIKOTOJIsl, HUKOTMHA, HAPKOTUYECKHUX BEIIECTB, MyTareéHOB Ha 3JI0POBbE OpraHu3Ma U
3apOJIbIIIEBOE PA3BUTHE; ONPEENIATh BOZMOKHbBIE IPUYMHBI HACJIEICTBEHHBIX 3a00I€BaHUM.

EcTecTBO3HAaHME U METO/BI TO3HAHUS MHUPA

[IpenMeTHble pe3yNbTaThl OCBOCHMSI TEMbI IO3BOJIIOT: BOCIPOMU3BOJIUTH CBEICHHS O
B3aMMOOTHOIIEHUH YeJIOBEKa U MPUPO/IbI, 00 Tarax pa3BUTHs €CTECTBO3HAHMUS;



- TPaMOTHO IPUMEHATh €CTECTBEHHOHAyYHYI0 TEPMHUHOJOTHIO IIPU OIMCAHUU SBJICHUI
OKPY’KAroIlero MUpa;

- BOCIIPOM3BOJUTH ONPEIEIICHUS TEPMUHOB M TOHATUN (MaTepus, SMIUPUYECKUN U
TEOPETUYECKUI YPOBHHU NIO3HAHUS, SKCIIEPUMEHT, HAOII0IeHUE, MOJCIINPOBAHHE).

Meramup

[IpenmerHble pe3yabTaThl OCBOCHUS TE€MbI MO3BOJIAIOT: (opMynupoBaTh 3akoHbl Kemepa,
3aKOH BCEMUPHOTO TATOTEHUS;

- I0Ka3aTh CBA3b MEXKYy CBETUMOCTBIO, IBETOM U TEMIIEPATYPOH 3BE3/IbI;

- OOBSICHATH, YTO TAaKO€ TANAKTUKU, KAKOBBI MX MAacCChl, KaK OHH YCTPOEHBI M U3 4YEro
COCTOSIT, XapakTepu3oBarh Hamy ["anaktuky - Mieunsiii [1yTh;

- Ipo BOAUTH cpaBHeHHE Mepkypus, Beneprl, Mapca, IOnutepa, Carypna, "Ypana u
Henryna ¢ 3emuieit no penbedy NoBEpXHOCTH U COCTaBY aTMoc(hepsl;

- 00BSICHATH CYTh TEOPHH BOJIBIIOrO B3pbIBa, B YEM 3aKJIIOUAETCSI KPACHOE CMEIIEHNUE U YEM
OHO BBI3BaHO;

- ONHMCHIBaTh (PU3MUECKUE XAPAKTEPUCTUKU 3eMJIH, €€ BHYTPEHHEE CTPOCHNUE U XUMUYECKUI
cocCTaB JUTOC(EPHI;

- 000CHOBBIBATh BOZHUKHOBEHUE 3€MIIETPSICEHUI U LIyHAMU;

- (hopMyHpoBaTh NOHATUS «MHPOBOI OKEaH» U «BOJIBI CYLIH;

- XapaKTepH30BaTh OCHOBHBIE IMMOKA3aTENH MOTOJbl - TEMIepaTypy BO3ayxa, arMochepHoe
JlaBJIEHHUE, HAIPaBJIEHUE U CKOPOCTh BETPa, BIAXKHOCTh BO3/1yXa, 00JIAYHOCTb U OCA/IKH.

Makpomup

ITpenMeTHBIE pE3yabTaThl OCBOEHUS TEMBI IIO3BOJISIOT:

(GopMyIMpOBATH MEPBBIA U BTOPON 3aKOHBI TEPMOJAMHAMUKH, OCHOBHbBIE IIOJIOKEHUS TEOPUU
IIPOUCXOXKACHUA KU3HU Ha 3emiie A. u. OnapuHa, OCHOBHBIE IIOJIOKEHUS KJIIETOYHOH TEOpuH,
CyTb 3BOJIIOLIMOHHOTO yueHus Y. JlapsuHa;

- IPUBOJAUTH INPHUMEPbl HEOOPATUMBIX M OOpPaTUMBIX HPOLIECCOB M3 Pa3HbIX oOsacTel
€CTeCTBO3HAHUS ((DU3WKHU, XUMUH, OUOJIOTHH); - OOBSICHATH MOHATHS: OPraH, CHCTEMa OPTaHOB,
TKaHb, OPraHMU3M, 3KOCHCTEMA, MPOAYLIEHThI, KOHCYMEHTHI, peAyleHThl, Ouocdepa, Hoocdepa,
TexHocdepa, MyTaIus;

NIEPEYUCIIATH CYIIECTBEHHBIE Pa3INyus IPOKAPUOT U DYKAPHOT;

ONMCHIBATh CTPOCHUE BUPYCOB, OOBACHATDH, IOYEMY MX PACCMAaTPHUBAIOT KaK CBOEOOpPa3HbIN
MOCTHK MEXy )KUBOW U HEKUBOU ITPUPOIOH;

- Ha3bIBaTh BEPXHIOI0 U HWKHIOIO I'paHUIbl Onocdepsl U MepeducisiTh (HakTopbl, KOTOPbIE
SBIISIIOTCS] OTPAaHUYMBAIOIIMMHU JUTSI TUX CJIOEB C TOUKH 3peHHsl (PU3NKH, XUMUHU U OMOJIOTUHY;

- TPUBOJUTH OCOOEHHOCTH Kiaumara Poccum M MECTONOJIOKEHUS CYLIECTBYIOIIUX
IIPUPOJHBIX 30H Ha TEPPUTOPUU HAILIEH CTPAHBI;

- ONpENeNsITh MOHATHE KJIMMara U JO0Ka3blBaTh, YTO OH SIBJISETCS BaKHEWILIEH MpUYMHON
IIPUPOJIHOMN 30HAIBHOCTH;

- OOBSCHATH, YTO MPEACTaBISAET COOOM CBET C TOUKHM 3peHUs (PU3MKU M YTO TaKOoe LIKajia
AJIEKTPOMAarHUTHBIX BOJIH;

- ONKCHIBATh, KaK IMPOSBIIAETCS aJanTalus PacTeHUH K MaKCUMalbHOMY MCIIOJIb30BaHHIO
COJIHEYHOTO cBeTa s (oTocHMHTE3a; - (OPMYIHUPOBATH MOHITUB «BHYTPEHHSS SHEPIUS» U
OOBSACHATH  CYIIECTBYIOLME  CIOCOOBI  W3MEHEHHsS  BHYTPEHHEH  OSHEpruu; TOHHTHUE
«TerIonepeiayay 1 TpU BUJA TEIJIONEPEIayH;

- TEepeurcisaTh (U3NYECKHE M XUMHUYECKHE CBOWCTBA BOJBI, TPYIIBI BEIIECTB MO HX
CHOCOOHOCTH K 3JIEKTPOIUTUYECKON UCCOLIUAIINH;

- OOBACHATH, KakKk MPOMCXOJUT KPYrOBOPOT BOJbI B MPUPOJE, YTO TAaKOE TUIPOIH3,
IUTAHKTOH, HEKTOH U OEHTOC, YTO TaKOe MoYBa U Kak OHa oOpasyeTcs;

- ONHUCHIBATh B3aMMOEHCTBHSI OPraHU3MOB, HACETISIOLIUX [TOYBY;

CpPaBHMBAaTh XMIIHWYECTBO U IAPA3UTU3M, NPUBOAUTH NPUMEPHI PACTEHMH M KUBOTHBIX,
B3aMMOJICHCTBYIOLIUX 110 3TOMY TUITY;



ompenenartb NOHATHS — pedraekc, pedrexTopHas ayra, (aromuTo3, OUOPUTMBI,
dboTomepruoAN3M.

Mukpomup. Atombl. Bemectsa. Peakiiuu

[IpenMeTHBIE pe3ynbTaTbl OCBOCHUS TEMBI ITO3BOJIAIOT: HA3bIBaTh MOJEIN CTPOCHHUS aTOMOB
U O0OBACHSATH, B YEM Pa3HULIA MEXKAY HUMH, XapaKTePU30BaTh X IOCTOMHCTBA U HEJOCTATKH;

- OOBACHATH MOHATHSL: SJIEKTPOHHAs 000JI0UKA aTOMa, SHEPreTHUECKUI yPOBEHb IEKTPOHA,
AIIEKTPOHHOE 00J1aKo (OpOUTaIb), KATHOH, aHHOH, AJIEKTPOOTPUIIATEIBHOCTD;

- KJaccu(uUUpoBaTh BUABI XUMHUECKUX CBs3ell (MOHHAs, KOBAJIEHTHAsl, METAJLIN4ecKas) U
MEXaHU3M HX 00pa30BaHMS;

- OXapakTepu3oBaTh (PU3MYECKHE CBOWCTBA METAVIOB U CIUIABOB, Ha3BaTb CaMble
IJIACTUYHBIE METAJUIbI, METAJUIBI C CAMOW IIJIOXOW 3JIEKTPONPOBOJHOCTBIO, CaMbIM JIETKUHW U
CaMblIi TSDKEIIBIM METall, TYrOIJIaBKUE METAJIIIBL;

- cOpMyYNIHUPOBATh TPU IOJIOXKEHUS MOJICKYISIPHO-KUHETUYECKOH TEOPHH B COBPEMEHHOM
BapHaHTe, IEPEYUCIIUTD arperaTHble COCTOSHUS BELIECTBA;

- ONpENeNATh XapaKTePUCTHKY IPUPOJHOIO Tra3a, €ro COCTaB U KOJIWYECTBEHHOE
COJIEp’KaHUE €r0 KOMIIOHEHTOB;

- XapaKTepHU30BaTh OCHOBHBIE CBOHCTBA M COCTaB HEPTH, MEPEUUCIUTH (QpPaKIuH,
H0JIy4aeMble IpU Iiepe rOHKe HeTH;

- OmHcaTh CyTh aMOpP(HOTO COCTOSHHS TBEPABIX BEIIECTB, MEPEYH CIUTh H3BECTHBIC
amopQHbIe BELIeCTBA U YKa3aTh 00JIaCTh UX IPUMEHEHMUS;

- I0Ka3aTh OTHOCUTEIILHOCTh KITACCU(UKAIIMHA OPraHUIECKUX U HEOPTaHMUECKUX BEIICCTB;

- Ha3BaTb OCHOBHBIC TIIOJIOKEHUS TEOPUH XHMHMUYECKOIO CTPOCHMSI OPraHM4eCKHX
coenuaenuit A. M. byrneposa, ®@. Kekyne, A. Kynepa;

- OOBACHATH, YEM OTIMYAIOTCS peaKkUuu MOJIMMEpPU3alUd U MOJUKOHJCHCALUH, W
WUTIOCTPUPOBATh 3TU PEAKIUHU MPUMEPAMU; - CUCTEMATU3UPOBATh BUJbI CMECEH MO COCTaBy,
BBIPA3UTh COCTAB ra30BbIX, TBEPIBIX U )KUIKUX CMECEH;

- KJTacCU()MIIUPOBATH JUCIIEPCHBIC U KOJUIOMIHBIE CHCTEMBI, onucath 3P ekt Tunmans;

- CpaBHMBaThb CBOICTBa M CTpPOCHME ANIOTPONHBIX Moaudukauui Qocdopa, yriepona,
0JIOBA;

- OOBACHATH TMOHATHSA: XUMHMUYECKas peaklus, KaTalu3aTopbl, (EpPMEHTHI, XUMHUECKOE
paBHOBecue, npuHnui Jle Hlaranse;

- OOBSCHATH, KaKue peaklUd Ha3bIBAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU, U
paccunTaTh CTETIEHb OKUCIIEHUS AIEMEHTOB 10 (JOpMyJiaM UX COEIMHEHUN;

- OXapakTepHU30BaTh METOJbl JICUEHUS - TalbBaHMU3ALMUIO M 3JIEKTPodope3, MPOBECTH
CPaBHMUTEJBHBIN aHAIN3 MPOILIECCOB T'aJIbBAHU3ALINHU U 3JIEKTpodopesa.

Yenosek U €ro 310poBbe

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS TEMBI IO3BOJSIOT: OOBACHATH, KaK B Ipoliecce
HBOJIIOIIMM U3MEHSIAch (popMa yeperna U pa3BUBAJICS MO3T YEIIOBEKa,

- 0XapaKTepHU30BaTh YeJIOBEKa KaKk OMOCOLMAIbHOE CYLIECTBO;

- OIIMCBIBATh OCHOBHBIE ITOHATHUS T€HETUKU, METOABI U3YUYEHUS

TEHETUKU 4YeJIOBeKa, OOBSCHATh, YTO H3y4aeT (apMOTE€HETHKa, OSTHOTEHETHKa W
[IAJIEOT€HETHKA,

- Ha3bpIBaTh MPUOOPHI U ammapaThl, KOTOpble (GUKCHUPYIOT U 3alUCHIBAIOT OMOTOKHU CEepIla,
AIIEKTPUUYECKHE KOJeOaHUsI TOJIOBHOTO MO3ra, C IMOMOIIbI0 KOTOPBIX H3MEPSIIOT KPOBSHOE
JTaBJICHUE;

- ONHCHIBaTh, KakK (QUIbTpyeTcs KpoBb B He(ppoHaX, Kak MpoTeKaeT Mpolece
TEPMOPETYJIALINU B OpraHU3Me YeJI0BEKa;

- IEPEUUCIUTh XUMHUYECKHUE DIIEMEHTBI, KOTOPBIE COIEPKATCS B OpraHU3ME 4EJIOBEKa,
INPUBECTH TPUMEPHl MAaKpOAJIEMEHTOB, MHKPOIJIEMEHTOB U  YJIbTPAMUKPOIJIEMEHTOB B
OpraHu3Me YeJIOBeKa; - Ha3BaTh 3a00JIeBaHUs, CBA3aHHBIE C HEJJOCTATKOM HJIM M30BITKOM Pa3HbIX
XUMHYECKHX 3JIEMEHTOB B HAILIEM OPTraHU3ME;



- ONpENeNsITh Pa3HUIY MEXKIYy aBHTAMUHO30M, TMIIOBUTAMHHO30M U THUIIEPBUTAMHHO30M,
Ha3BaTh 3a00JICBaHUs, BEI3BAaHHBIC HEJIOCTATKOM B opraHusMe BuTamMmuHoB C, A, D;

- ompenensiTh (YHKIWH TOPMOHOB B OpTraHM3ME 4YEJIOBEKa W MEPEUUCIUTh OCHOBHBIC
CBOICTBa TOPMOHOB U TPYIIIbI, HA KOTOPBIE OHU JIEJISITCS [0 CBOEH XMMHUYECKOM MPUPOJE;

- chopmynupoBaTh TOHSATHS: AaNKAJIOWUIBL, JHAOPPHUHBI, BaKIWHBI, AHTUOMOTHKH,
XUMHUOTEparus;

- ONHUCHIBATH TOHATHS (PU3UYECKOTO, TICUXWYCCKOTO W HPABCTBEHHOT'O 3JI0POBbS U
WJUTIOCTPUPOBATH MPUMEPAMHU KJIACCUYECKHUX MPOU3BEICHUN JTUTEPaTyphl U HCKYCCTBA;

- 00BSICHSATD, YTO TAKOE KU3HEHHAs] EMKOCTh JIETKUX U €€ CPEeIHHE IMOKa3aTelH;

- OOBSCHATH MOHSTHS: AHTPONOMETPHS, MArHUTHBIM pPE30HAHC, PEHTTEHOIUArHOCTHKA,
YIBTPa3BYK, NEKTPOoPOpe3, aHTPOTIOMETPHSI.

EctecTtBo3HaHue Ha ciyk0e uenoBeka

[IpeameTHbIE pe3yabTAaThl OCBOCHHS TEMbI MO3BOJSIOT: MEPEUUCIUTH 3JIEMEHTapHbIC
YaCTULIBI U JIaTh UX KPATKYIO XapaKTePUCTUKY, COCTaB MPOTOHOB 1 HEUTPOHOB;

-- JI0Ka3aTh 0€30MacHOCTh bOJBIIOro aApOHHOrO KoJUIaiiepa Ui OKPYKAOLIeT0 MUPA;

-- IOJICYMTATh CYMMAapHYIO SHEPTUIO MPOTOHOB, CTATKUBAIOLIUXCS B KOJUIAHEpe;

-- CpaBHMBaTh XapaKTEPUCTUKY pa3HbIX BUIOB 3aekTpocTaniuil -- ['DC, TOC u ADC,
OMKCHIBAThH MPUHIUI ACUCTBUS TEPMOIIIEKTPUIECKOTO TeHEepaTopa;

-- OOBSICHSITH TIOHSATHS: PETYJSATOPBI POCTA, TICCTUIIHAIBI, PETICIUICHTHI, UCKYCCTBCHHASI ITHIIA,;

-- OXapaKTepu30BaTh TE€HETUYECKH MOIUPUIIMPOBAHHBIE OpPraHU3Mbl U TPAHCTCHHBIC
MIPOJIYKTHI, & TAKXKE CIIOCOOBI UX TOJTYUCHHUS;

-- OMpeAeNATh MPAKTUYECKOE 3HAYEHUE HAHOTEXHOJOTMM [UIsl Pa3BUTHUS SJICKTPOHUKH,
MEIUIIMHBI, CEJIbCKOTO XO35AWMCTBA, JKOJIOTMH, OINTHUKH, aBUAllMA, KOCMOHABTUKH M JAPYTHUX
obracrteii 4enoBe4eCKOn AesITeNbHOCTH;

-- OOBSICHATH NPHUHIMI pPabOTHl MHKPOBOJHOBOH I1€YM, HArpeBaTeIbHBIX MPHOOPOB,
OTJIMYHE JTIOMUHECIICHTHOH JIaMITbI OT CBETOMOTHOI;

-- pacro3HaBaTh MAapKUPOBKH J100ABOK, COJEPKANIMXCSA B TPOIAYKTaX WHUTAHHS, HE
peKoMeHIyeMbIX [ occaHamuaHaI30pOM AJis YIIOTpeOIeHUS;

-- cOpMyIUPOBaTh, YTO TAKOE CHHEPIeTHKA M CaMOOpPTaHU3AIUsl CIIOXHOW CUCTEMBI, U
PacKpbBITh 3HAYCHHE CUHEPTEeTUKHU ISl TIO3HAHUS MaTEePUaIbHOTO MUPA U COLUATBHOTO Pa3BUTHS
00111eCTBa; -- OMPEAEIATH MOHITHE 30JI0TOTO CEYEHUs, PUBOUTH IPUMEPHI €0 UCTIOIb30BaAHUS
B UCKYCCTBE, apXUTEKType, KuHeMaTorpade, mo33uu, My3bIKe U B IPUPOJIE;

-- chopmMynupoBaTh TOHITHE «OMOHHMKA» M II0Ka3aTh, TJI€ HAXOIAT BOIUIOIIEHUE €€
MIPUHIINIIGI;

-- IPOWJITIOCTPUPOBATH B3aMMOCBSI3b MPUPOJIBI M TEXHUKHU Ha TIPUMEpax U3 OUMOHUKH.

BBIYyCKHUK TOTYYUT. BO3MOXHOCTh HAYYUTHCS:

COOTHOCUTh OOBEKTHl JKMBOM W HEXKHUBOM TMPUPOJBI CHUCTEMHO C TOYKH 3pPEHUS
€CTECTBEHHOHAYYHOW KapTUHBI MHpa Ha OCHOBE CHHTE3a (PU3NYECKOW, OMONOTUYECKOW H
XUMHUYECKON KapTHH MUPA; IIOHU MaTh IPAHUIIBI IPUMEHUMOCTH CYIIECTBYIOIIUX TCOPHIA,

UCIIONIb30BAaTh MOJENU JCHCTBHUS €CTECTBEHHOHAYYHBIX 3aKOHOB W KOHIEMIUN s
OTIMCAHUS SBJIICHUN U TIPOIIECCOB PEATHHOTO MHUDA;

HAXOJWTh B3aUMOCBSI3U MEXAy (opMod UM coaepkaHUEM, MPUYUHON U CIEJICTBUEM,
€IMHUYHBIM, OCOOEHHBIM U OOIIUM, TeOpHel U (aKTaMu JJIsl €CTECTBEHHOHAYYHBIX 0OBEKTOB U
MPOLIECCOB; MPOBOAUTH CAMOCTOSATENbHBIE HKCIEPUMEHTHI JI1 JIEMOHCTpAallid OCHOBHBIX
€CTECTBEHHOHAYYHBIX TOHATUHN U 3aKOHOB, cOOIOAast paBuia 6e30macHoi paboThI;

JIeNaTh BBIBOJBI HAa OCHOBE DJKCIEPUMEHTANBHBIX JaHHBIX, MPEI-CTABICHHBIX B BHJIE
rpaduka, TaGJIULbI UITU IUAarPaMMBI;

0000maTe WMErIIMecs ITaHHbIE B BHUAEC HEMPOTHBOPEYMBOM THUMOTE3bl M OOCYXIaTh
BO3MOYKHBIE TIyTH €€ TTOATBEPKIACHUS UITH OTIPOBEPIKEHUS;

MHTEPIPETHPOBATh €CTECTBEHHOHAYYHYIO WH(GOPMAIUIO, COJEPKAIIYIOCS B COOOIICHMSIX
CMMU, pecypcax UnTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsIX;



NpUMEHATh Tpu pabote B Oubimorekax W B MHTepHETe MeToabl MOMCKa MH(POpMaLuH,
BBIICIATh CMBICIOBYKO OCHOBY IIPOYATAHHOTO M YBHUJCHHOIO, KPUTHYECKH OLICHUBATh
JIOCTOBEPHOCTH MOJTyYSHHOUN HH(OpMAIHH;

IPOBOJUTH CAMOCTOSITEIbHBIA Yy4eOHO-UCCIIENOBATEIBCKUN MPOEKT IO €CTECTBO3HAHUIO,
BKJIIOUAIOLIUI ONPE/IENIEHUE TEMBI, IOCTAHOBKY LI€JIM U 3a/1a4, BBIIBM)KEHUE TUIIOTE3bl U ITyTEH
€€ DKCICpPUMEHTAJIBHON IPOBEPKH, IPOBEIEHUE DSKCIEPUMEHTA, aHaIU3 €ro pe3ysbTarosB,
(dbopMynHMpoBaHUE BHIBOJIOB M MIPECTABICHUE TOTOBOTO HH(OPMAIIMOHHOTO MPOTYKTa;

Ha OCHOBE 3aKOHOB TEPMOJMHAMUKH IPUBOAMTH MPUMEPHI MPOLECCOB OOMEHAa Maccoil u
JHEpPrueil, B KOHEYHOM CHYETE MPUBOASIIMX K SBOMIOLUM BceneHHOHM, BKIIIOYas 3BOJIIOLMIO
[Nanaktuku, ConHedHoW cucteMsl, 3emin, Ouochepbl M yenoBeka Kak OMOJOIMYECKOro BUA,
YUMUTBIBAsE BEPOATHOCTHBIN XapaKTep MPOLIECCOB B JKUBOW U HEKUBOU IIPUPOJIE;

paszfensaTh 3Be3/bl HA TPYNNbl 10 OCHOBHBIM XapaKTepUCTUKaM (pa3Mmep, LBET,
TEMIEPATYpa);

Ha3bIBaTh XUMUYECKUE COCIMHEHUS COIVIACHO NMPHHIMIIAM MEX-IyHApOJHON XMMHUYECKOU
HOMEHKJIATypBhl;

IpeJCKa3blBaTh B3aMMOJICHCTBHE BELIECTB C PAaCTBOPUTENEM U CBOMCTBa 0OpaayroIIUXCs
pacTBOpPOB Ha OCHOBE TEOPUU AJIEKTPOJIUTHUECKON AUCCOLUALINH;

IIPUMEHATH ITOHATUE O XUMUYECKON CBSI3U Ul ONIMCAHUS U IIPEJCKa3aHUs CBOWCTB BELLECTB
B Pa3JIUYHBIX arperaTHbIX COCTOSIHUSAX; COCTABIATh MOJAEIN MOJIEKYJ, OO JaloINX 3aJaHHBIMU
CBOWCTBaMM; OOBSACHATH NPUYMHBI OMOJOIMYECKOr0 pa3HOOOpa3us Ha OCHOBE CHHTETUYECKOMN
TEOPHH SBOJIIOLUHU; HHTEPIPETUPOBATh POJb JAaHHBIX OSMOPHOJOTHH B PAa3BUTHU TEOPHHU
AHTPOIIOTEHE3A;

OOBSACHATh B3aMMOCBSI3b KOMIIOHEHTOB 3KOCHUCTEMBl Ha OCHOBE IIPaBUJIa SKOJIOTMYECKON
IIMPAMHU/IbI; IPUBOJUTH JOKA3aTEIbCTBA

HEOOXOJUMOCTH JUIsl YCTOWYMBOTO Ppa3BUTHUS MOJAEPKAHUS M COXPAaHEHUS BUIOBOIO
MHOIr000pa3usi Ha OCHOBE 3BOJIIOLIMOHHON TEOPUH, a TAKXKE YUeHHUs 0 Orocdepe;

UCIIOJIb30BaTh IMPHOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTHUUECKON MAESITEIBbHOCTH U
MIOBCEIHEBHOM KU3HHU JJIs1 OLIEHKU BIIMSHUSA Ha OPraHM3M YEJIOBEKA DJIEKTPOMATHUTHBIX BOJIH U
PaAMOAKTUBHBIX  M3JIyY€HUH;  CHOCOOCTBOBaHHS  HJHEprocOepekeHuro;  0e30MacHOro
UCIOJIb30BaHUSI MaTepHalioOB M XMMUYECKHUX BELIECTB B OBITY; MPOQHIAHTUKH MH()EKIIMOHHBIX
3a00J€BaHN, HUKOTUHOBOMW, QJIKOTOJIHPHOM M HAPKOTHUYECKOW 3aBUCHUMOCTEH; OCO3HAHHBIX
JUYHBIX ACUCTBUHI 110 OXPAHE OKPYKAIOLICH CPEIbI;

00CyX/1aTh CYIIECTBYIOIIME TJIOOAIbHBIE MPOOJIEMBI 4YeloBeUecTBa (IKOJIOTHYECKUE,
HHEPreTUYEcKue, ChIpbeBble, JeMorpaduyeckue U T. J.) HA OCHOBE €CTECTBEHHOHAYYHBIX
IpEeJICTaBICHUM, a TaK)Ke 00OOCHOBBIBAThH B AUCKYCCHUU BO3MOXKHBIE ITYTH UX PELICHHUS.

ObecnieunTh  JOCTHXKEHHME  IJIAHUPYEMBIX  pPEe3yJIbTaTOB  OCBOEHHMS ~ OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl, CO3JaTh OCHOBY JJII CAMOCTOSITEJIBHOIO YCIEIIHOIO YCBOEHUS
0o0y4yarolMMHUCST HOBBIX 3HAaHWM, yMEHHUI, BHUJOB U CHOCOOOB JEATEIBHOCTH JIOJIKEH
CUCTEMHOJESTENIbHOCTHBIN 1M0AX0A. B COOTBETCTBUMM € 3THM MOAXOAOM HMMEHHO aKTHBHOCTh
00yyaroImuxcsi MPU3HAETC OCHOBOW JIOCTHMIKEHUS pPa3BUBAIOLINX Liesiell 00pa30BaHUs - 3HAHMS
HE TepealoTcss B TOTOBOM BHJE, a JOOBIBAIOTCS YYalllMMHUCSA B Ipoliecce MO3HABATEIbHOMN
JESATEIBHOCTH.

OaHuM W3 myTed NOBBIIIEHUS MOTHBALMM U 3PQPEKTUBHOCTH Yy4eOHOW AEATEeIbHOCTH B
CpeIHel LIKOJe SBJISIETCS BKIIOYEHHE y4yallluXcs B y4eOHO-HCCIIEOBATENbCKYIO U MPOAKTHYIO
JeSITEIbBHOCTh, KOTOpasi UMEET CIIeAYIOLIe OCOOEHHOCTH:

1) menm wm 3amauM 3TUX BHJOB JCATEIBHOCTH YYAIMXCSl ONPEAEHAIOTCA Kak HX
JUYHOCTHBIMH MOTHBAaMH, TaK U COI[MAIIBHBIMH. DTO 03HAYAET, YTO TaKas JAEsITebHOCTD JI0JKHA
ObITh HaIpaBlieHa HE TOJBKO HA IOBBIIIEHHE KOMIIETEHTHOCTH IOAPOCTKOB B MpPEAMETHOU
o0yacTu onpesieNIeHHbIX Y4eOHbIX JUCHMIUINH, HE TOJIbKO HAa Pa3BUTHE UX CIIOCOOHOCTEW, HO U
Ha CO3/I1aHuE NPOAYKTA, UMEIOIIEr0 3HAUUMOCTb JUIsl IPYTHX;

2) yueOHO-UCCIIe[IOBaTeNbCKass U MPOEKTHas JEsITeNbHOCTh JOJDKHA OBITh OpraHH30BaHa
TakuM 00pa3oM, YTOOBI ydalluecs CMOIJIM pealn30BaThb CBOM MOTPEOHOCTH B OOLIEHHU CO



3HAaYUMBIMH, pe(hEepeHTHBIMU TPYMIIAMU OJHOKIACCHUKOB, yuuTeneil u T. A. CTposi pa3auyHOro
poAa OTHOIIEHUS B XOJ€ IIeJICHANPaBICHHOW, IMOUCKOBOW, TBOPYECKOM W MPOAYKTHUBHOM
JESTEIIbHOCTH, IMOAPOCTKH OBJAJE€BAIOT HOPMAMM B3aMMOOTHOLIEHHM € pPa3sHBIMU JIIOAbMH,
YMEHUSMH IIepe XOIUTb OT OAHOTO BHJA OOINEHUS K JAPYyroMy, HpUOOPETAIOT HaBBIKU
WH/IMBUIYaJIbHOW CAaMOCTOSTEIIbHONW PaOOThI M COTPYIHUYECTBA B KOJIJICKTHBE;

3) opraHuzauus y4eOHO-UCCIENOBATEIbCKUX M  IPOEKTHBIX padOT  IIKOJIBHUKOB
o0ecrieunBaeT COYETAHUE PA3JIMYHBIX BHUJIOB IIO3HABATENIbHOM N€ATENbHOCTH. B 3TUX Buaax
JEeSTEIbHOCTH MOTYT OBbITh BOCTPEOOBAaHBI IPAKTUYECKU JIIOOBbIE CHOCOOHOCTH HMOJPOCTKOB,
pean30BaHbl JUYHbIE IPUCTPACTUSA K TOMY WJIM HUHOMY BUAY J€ATEIbHOCTH.

B pesynbrare ydeOHO-MCCIENOBATENbCKOM M IMPOEKTHOW JAEATENBHOCTH O0ydaroImuecs
[0JIy4YaT NpPECTABIICHHUE:

0 (uIocoCcKUX U METONOJIOTMYECKUX OCHOBAHMSAX HAYYHOW AEATENbHOCTH U HAy4yHbIX
METO/1aX, IPUMEHSIEMBIX B HCCIIEI0BATEIBCKON U IPOEKTHOM 1E€ATENbHOCTH;

O TaKUX HNOHATHUAX, KaK KOHLEIIMs, HaydHasl TMII0Te3a, METOM, SKCIIEPUMEHT, HaJIe)KHOCTh
THIIOTE3bI, MOJIEIIb, METO cOOpa M METOJI aHAJIN3a TaHHBIX;

0 TOM, Y€M OTJIMYAIOTCS HCCIEIOBaHMS B I'YMaHMTapHBIX 00JAacCTAX OT HCCIEIO0BaHUN B
€CTECTBEHHbIX HayKax; 00 UCTOpUU HAYKH;

0 HOBEWIIMX pa3paboTKax B 00JIACTH HAYKU U TEXHOJIOTHIA;

0 IpaBWJIaX M 3aKOHAX, PETyJUPYIOLIMX OTHOIICHHS B HAy4dHOH, M300peTaTenbCcKod u
UCCIIEI0BATEIbCKUX 00JIaCTAX JESITENbHOCTH (IATEHTHOE MPaBo, 3allUTa aBTOPCKOTro Mpasa U T.
IL);

O nesTenbHOCTH OpraHU3aLui, COOOIIECTB U CTPYKTYpP, 3aMHTEPECOBAHHBIX B PE3yJIbTaTax
UCCJIEJOBAaHUM U MPENOCTABISIOIIUX PECYPChI IS MPOBEIACHMS MCCIEA0BAaHUN U peaanu3aluu
pOeKTOB ((POHBI, TOCYIaPCTBEHHBIE CTPYKTYPHI, KpayA(aHAUHIOBbIE CTPYKTYpPHI U T. II.).

BbInyCKHMK CMOXKET:

pewmiatb  3aJayd, HaxXOMIIMECs HA CTBIKE HECKOJBKMX  YY4EOHBIX  JMCLUIUINH
(MeXnpeIMeTHBIE 3a/1a4H);

UCMOJIb30BaTh OCHOBHOW aJrOpPUTM HCCIENOBaHMA TPU PELICHUMH CBOMX Y4eOHO-
MO03HABaTEJIbHBIX 33/1a4;

UCIIOJIb30BaTh OCHOBHBIE TNPUHLMUIBl TPOEKTHOW JEATENBHOCTH IPU PEIIEHUU CBOMX
yueOHO-T03HABATENbHbIX 3a/1a4 U 3a]1a4, BOSHUKAIOIINUX B KYJbTYpPHOU U COLIMAJIbHON JKU3HH;

UCIIOJB30BaTh  JJIEMEHTHl ~ MAaTEMaTHMYECKOTO  MOJAEIMPOBAaHHSA  NpU  pEIICHUU
HCCJIEIOBATENIbCKUX 3ajau;

MCIIOJIb30BaTh JJIEMEHTHl MAaTEMATHUYECKOTO AaHajau3a AJI1 WHTEPIPETALUU PE3yIbTaTOB,
MOJIyYEHHBIX B XO/I€ y4eOHO-HUCCIIe10BaTENIbCKON PaOOTHI.

C Touku 3peHus (GOPMHPOBAHUS YHHUBEPCAJIbHBIX YUEOHBIX JEHCTBHM, B X0Jl€ OCBOCHHMS
MPUHIIUIIOB y4eOHO-UCCIE0BATEIbCKOM U MPOEKTHON AESITEIbHOCTH BBIMYCKHUK HAYYUTCS:

dopMynupoBaTh HAaydyHYIO THIIOTE€3y, CTaBUTh L€Jdb B PaMKax MHCCIEIOBAaHUS U
MPOEKTUPOBAHUS, UCXO/IS U3 KYJIbTYPHOU HOPMBI U cOO0pa3ysch C MpeACTaBIECHUSIMU 00 0011eM
Onare; BOCCTaHAaBIMBAaTh KOHTEKCTbl M IYTH pa3BUTHS TOTO WJIM HHOTO BHJA HAy4YHOH
JEeSITEIbHOCTH, OIpEAessisi MECTO CBOETO HCCIIEOBaHMS WIM MpPOEKTa B OOLIEM KYJIbTYPHOM
IIPOCTPAHCTBE; OTCIEKUBATh U IPUHUMATh BO BHUMaHHUE TPEH/IBI U TEHACHIINU

pa3BUTHS Pa3IMYHBIX BUJOB JESITENLHOCTH, B TOM YHCII€ HAy4HBIX, YYUTBHIBATH UX MpU
MOCTaHOBKE COOCTBEHHBIX IIEJICH;

OILICHUBATh PECYPCHI, B TOM YHCJIE M HEMaTepHallbHbIe, TaKKe, KaKk BpeMs, HE0OXOuMbIe JJIst
JIOCTUKEHUS TIOCTaBICHHOM 1IEIN;

HaXOJUTh pa3M4YHble MCTOYHUKM MaTepUalbHBIX M HEMaTepHAIbHBIX PECYPCOB,
IIPEIOCTABISAIONINX CPEACTBA ISl IPOBEACHUS HCCIEIOBAHMM M pealn3alli IPOEKTOB B
pa3IMYHbIX 00JaCTsIX AESITEIbHOCTH YeJIOBEKa;

BCTYNIaTb B KOMMYHMKAIMIO C JEp)KaTelsIMM pa3jIMYHbIX THUIIOB PECYPCOB, TOYHO U
OOBEKTHBHO MPE3EHTYs CBOM NPOEKT HJIM BO3MOKHBIE PE3yJbTaThl MCCIEIOBAHUS, C LIEJIbIO
o0ecreyeHHs MPOAYKTUBHOI'O B3aUMOBBITO/IHOTO COTPYAHUYECTBA;



CaMOCTOSITENIFHO U COBMECTHO C IPYTMMH aBTOpaMH pa3padaThIiBaTh CUCTEMY MapaMeTpoB U
KPUTEPHEB OLEHKH HPPEKTUBHOCTHM M MNPOAYKTUBHOCTH peATU3alUM IMPOEKTa HIH
UCCIICIOBAaHMS HA KKIOM ATalle pealln3allii U M0 3aBEpIICHUH PadoThI;

aZICKBaTHO OLICHMWBAaTh PHUCKH pealu3alud IPOEKTa M IPOBEICHHUS HCCIECNOBaHUSA U
IpelycMaTpuBaTh IyTH MUHUMHU3ALUHU 3TUX PUCKOB;

a/IeKBaTHO OLIEHUBATh IOCJIEICTBUS peAIM3allii CBOETO NPOEKTa (M3MEHEHUs, KOTOpbIe OH
BHECET B )KU3Hb JPYTUX JIIOJIEH, COOOIIECTB);

aZICKBaTHO OLICHMBATH JaJbHEWIEE Pa3BUTHE CBOETrO NPOEKTa WIM UCCIEAOBAaHUA, BUIETh
BO3MOJKHBIE BapUaHThI IPUMEHEHHUSI PE3YyJIbTaTOB.

Coneprkanue Kypca

EcrecTBO3HAaHME U METO/BI IO3HAHUSA MUpA

Beenenue B ecrectBo3Hanue. IIpupona - cpega oOuTaHMS M MCTOYHMK JKU3HU YEJIOBEKa.
B3anMooTHOLIEHHS YesloBEKa U NPUPOABI, UX JUaleKTUKa. lIpupona - HCTOYHUK TBOPUYECKOIO
BJIOXHOBEHMS JEATeNIel UCKycCTBa. ECTeCTBO3HAaHME - €IMHCTBO HayK O npupoze. Marepus u
dopmbl ee cymecTBoBaHMA. JlManekTuka ectecTBo3HaHMs. OCHOBHBIE 3Tamlbl €r0 pPa3BHUTHUS.
[TonsiTvie 0 €CTECTBO3HAHUU KAaK CUCTEME HAyUHBIX 3HAHUN O IIPUPOJE.

OMIUPUYECKUN ypOBEHb HAYYHOIO MO3HaHMs. POpMbl NO3HAHUS: HAYYHOE U HEHAy4YHOE.
JIBa ypoBHS Hay4HOTO [TO3HAHUS: SMIUPUUECKUI 1 TeopeTuueckuil. [lonsaTue 06 smnupudeckom
YPOBHE HAYYHOT'O MIO3HAHUA U €r0 METOax.

HaOnronenue u skcrepuMeHT. ['unoresa u BbIBOA. MoJenupoBaHUe Kak METOJ HAyYHOTO
no3Hanus. lIporiecc MonenMpoBaHUsT M €r0 COCTaBHBIE YacTH: CyOBEKT, OOBEKT M MOJEIb,
OTpa)karolllasi OTHOLICHUE MEXY HUMH. THUIIBI MOZIEJIEH: MaTepHAIIbHBIE U 3HAKOBBIE.

Teopernuecknii ypoOBEHb HAy4HOro IIO3HAaHMs. [loHATHE O TEOPETUYECKOM YPOBHE
HAay4yHOro IIO3HAHHA U €ro cocraBisgommx. MoaenupoBaHMe Ha TEOPETUYECKOM YpPOBHE
IIO3HAHWSI M THIBI MoJened. Poylb MBICIEHHOIO J3KCIEPUMEHTa W MaTEeMaTU4YECKOIo
MOJIEJIMPOBAHUS B CTAHOBJICHUM U Pa3BUTUU €CTECTBEHHBIX HayK.

SI3BIK ecTecTBO3HAHUA.

buonorus. buonornyeckas cuctemMaruka U €€ BaXKHEHILINE Tak-

COHbI. buHOMMHaNbHAsE HOMeHKIarypa. [londaTue Buaa.

Cucremaruka xuBoTHbIX. [IoHATHE IOpOABI. CHcTeMaTuka pacteHuil. [lonsaTue copra.

buonoruueckas HOMEHKIATypa - OCHOBA NMPOPECCUOHATBHON AESITEIbHOCTH.

Xnmusa. TpuBnanbHble Ha3BaHus. PannonampHas HOMeHKIaTypa. MexayHapoaHas
HomeHknarypa UIOITAK.

XUMHUECKUE 3JIEMEHTHI U MIPOUCXOXKICHUE UX Ha3BaHui. Kiaccudukaiys HeopraHMyecKux
BEIIECTB U MPUHIIMIIBI 00pa30BaHUSI UX Ha3BaHUM.

®usuka. EauHuie namepenus pusnueckux BeIUYuH Ha Pycu.

Enununbel  u3mepeHus  (U3MUECKUX  BEJIMYMH B HEKOTOPHIX  JAPYTUX  CTpaHax.
MexayHapoiHas cucTeMa eAMHUL u3MepeHust puznyeckux BenuuuH - CU.

OcHOBHBIE U IPOU3BOAHBIE €AUHUIBI U3MEpeHUs pu3ndeckux BeauunH CHU.

EcrecTBeHHOHay4YHbIE TIOHATHUS, 3aKOHBI M TEOpUH. EcCTecTBEHHOHay4yHBIE TIOHATHS.
KonkpeTHble 11 a0CTpaKTHbIE €CTECTBEHHOHAYYHbIE TTOHATHUS.

3aKOHBI €CTECTBO3HAHUS.

EctectBeHHOHayuyHble TeopuH. OmnucaTelbHble TEOPUU U OOBSICHUTENbHBIE TEOPUU.
IIporuosupyromiast pojab €CTECTBEHHOHAYYHbIX TEOPUH.

EcrecTBeHHOHayuyHast kapTuHa Mupa. KapTtunHel Mupa: penuruosHas, ObITOBas,
XynoxkecTtBeHHas. EcrecTBeHHOHay4yHass kapTuHa wmupa. Opomonus EHKM u ee oransl:
apUCTOTENIEBCKUM, HBIOTOHOBCKHM, SUHINTEHHOBEKAsI PEBOIOLIHS.

[TpyHIMIIBI TO3HAHKSA B €CTECTBO3HAHUM: COOTBETCTBUS, JONOJHUTEIBHOCTH, IPUYUHHOCTH,
CUMMETpPHH.

Mupsl, B KOTOphIX MbI *kHuBeM. Kiaccudukauus MupoB (Meramup, MaKpoMHp, MUKPOMHP,
HaHOMHUp). ['paHuUIIBI MUPOB U YCIIOBHOCTh ATHX I'PaHULL.



[Tpubopsl A7 U3y4eHUST MHPOB, UX HBOJIOIMS OT CBETOBOro MuKpockoma P. I'yka mo
CKaHUPYIOIIEro TyHHeIbHOT0 Mukpockona (CTM) u atoMHO-cuioBoro mukpockona (ACM).

MounekynsipHOE paclioO3HaBaHUE U €r0 POJb B IPUPOJE U KU3ZHU YEJIOBEKA.

Komnreroteps! Oyayiero.

Meramup

Yenoek u Bceenennas. XpOHOJIOTMS ACTPOHOMMYECKUX IIPEACTABICHUM W OTKPBITUH:
TEOLIEHTPUUECKAs CUCTEMa MHpA; aHTPONOLEHTPUUYECKAss CHCTEMa MMpA; TeIMOLEHTpUUYECKas
cucrema mupa. ActpoHoMbl X VI-XIX BB. 1 X BKJIaJl B pa3BUTHE MPeACTaBICHUN 0 BeceneHHOM.

Kocmoutorus. Bkitag 0Te4eCTBEHHON HAYKA B MUPOBYIO KOCMOJIOTHIO.

[Ipoucxoxnenne u crpoeHue BceeneHHon. @u3nyeckue sIBICHUS U 3aKOHBI, CBA3AHHBIE C
MPOUCXOXKACHUEM U cTpoeHueM Bceenennoit. Dddekr [ommepa. 3axon XaboOma. Teopus
bonbmioro B3peiBa. EauHuIBI UM3MepeHHs KOCMHUYECKHUX paccrosiHuil. HebecHble Tena.
CozBe3aus. 3Be3Hble cKoIuIeHU. 3Be3bl. [inaneTsl. KomeTsl, METEOPUTHI, aCTEPOUIBI.

Kak uenoBek usyuyaetr meramup. [lepBbie Teneckonsl 1 00cepBaTOPUH.

Teneckon-pedpakrop u Teneckon-pedaekTop. PaarnoTeneckomnbl 1 MeXIIaHETHBIC CTAHITUH.
OpOuranbHas actponomuueckas oobcepBatopus (OAO).

3akoHsbl nBIKEeHMS HEOecHBIX Tell. [lepBriit 3akon Kemepa.

Armoreli u mepureil. XapakTepUCTHKH diuiunca: (okaabHOE paccTosHue, (OKYC, OCh,
MOJIyOCh, DKCIEHTpUCUTET. BTopoit u Tperuii 3akonbl Kermnepa. 3aKOH BCEMUPHOTO TSATOTECHHUS.
Kocmuueckue ckopoctu.

[anaktuku. OOUMEe CBEACHUS O TaJakTHKaX. YepHbIe IbIPHI.

Knaccudukanus ranakTuk: 3JUIMIITHYECKUE, CIIMPaTIbHbIE, HEMPABUIbHBIC, PaIUOTaTaKTHKH.
Hama ["amaktuka - Mneunsii Ilyrs. KBasapsr.

3Be3anl. CousHIle. 3Be3bl, UX poxaeHue. CHeKTpabHbIA aHaIu3 - OCHOBA HCCIICIOBAHUS
XUMHUYECKOI'0 COCTaBa 3BE3]I.

XapakTepUCTUKH U KIacCHU(PHUKAIUs 3BE3/I.

[Tpoucxoxnenne ConHia u ero crpoeane. CTpykTypa coHedHOH arMocdepbl. CoTHeUHBIN
BETED.

Conneynas cuctema u ee mianetsl. Ctpoenre CollHeUHOH cucTeMbl, TiaHeThl CoTHEUHOH
cuctemsl. J[pyrue cTpykTypHble 351eMeHThl COTHEUHOM CUCTEMBI: CIIYTHUKH IUIAHET, aCTEPOUBI,
KOMETBI, METEOPUTHI.

Crpoenne 3emnu. Jlutochepa. BayTpeHHee cTpoeHne 3eMiiM U €€ XUMHUYECKHI COCTaB.
Crtpoenue u coctaB autochepsl. MuHepanbl U ropHsle noposl. Pyasl. JIutocdepHbie MINTHI.
3emnerpsicenus. llkana Puxrepa. MHTeHCUBHOCTD 3eMieTpsiceHui. Llynamu.

I'unpocdepa. Okeansl u Mops. CoctaB runpochepsl. MupoBoit okead. Mops. Hetunuunsie
Mmopsi: CapraccoBo, Kacniniickoe n Apasnbckoe.

Tema MOpsl B IPOU3BEACHUAX MUPOBON XyJ10KECTBEHHON KYJIBTYPBI.

Bobl okeaHoB 1 Mopeli. XMMUYECKUI COCTaB MOPCKOM U OKEaHU4EeCKOW BObI. [Ipomuiiie.
Jlen B okeane. I'pennangusa. Anrtapktuaa. [[Bmwkenue Boa MupoBoro oxeana. [lpunuBbl u
oTiiuBbl. Mopckue Teuenus. Tunsl kKiiumara.

Boap! cymm. Boasl cymin u ux KiaccupuKaius.

Ponnuku. I'eiizepsl. MuHepanbHble BOJIbI M UX Kiaccugukarus. [Ipobaema npecHoi BOAbI.
O3epo baiikan.

KapcToBbie siBIeHUS U 00pa30BaHUE CTANIAKTUTOB M CTATarMUTOB. AHOMalbHBIE CBOMCTBA
BOJIBI M UX 3HauYeHue B nmpupojae. Atmochepa. [loroga. ATmocdepa u ee coctas. BeprukanbHoe

cTpoeHmne atMocdepsl: Tpornochepa, ctparocdepa, mezocdepa, Tepmocdepa, rkaochepa,

Cocras Bo3ayxa. O30HOBBIE AbIPHI M MApHUKOBBIN 3¢ dekT. [loroxa u kmumar.

ATtmocdepHoe naBienue. Berep. AtmocdepHoe naBnenue. Kecconnas u BeIcoTHasi 00J1€3Hb.
[{uKJIOHBI M AaHTULUKIIOHBI. ATMOC(EPHBIE PPOHTHI.

Berpa u ux BuabL: MIKBAJ, CMEpY, aHTHIIAaccaT, naccat, Opus, ¢eH, 6opa, CUPOKKO, MYCCOHBI,
Tali(pyHbI, yparanbl, CMEpPUHU, TOPHAJIO.

[kana bodopra.



BnaxkHoctes BO3ayxa. Bnaxnocts Bo3ayxa. Ilcuxpomerp um rurpomerp. Todka poOCBHI.
O6mnaka, ux ¢opmsl u pazmepsl. Tyman. Ocanku u ux Tumel. Pagyra.

Makpomup

Kn3Hb, npHU3HAKKM JKMBOIO M HUX OTHOCUTEIBHOCTb. (OCHOBHBIE CBOWCTBA >KMBOIO
OpraHu3Ma: eIMHCTBO XHMHYECKOTO COCTaBa, OOMEH BEIIECTB, CaMOBOCIIPOU3BENICHHE,
HACJICACTBEHHOCTb, HW3MEHYMBOCTb, DPAa3BUTHE M POCT, Pa3APaKUMOCTh, AUCKPETHOCTb U
L[EJIOCTHOCTb, YHEPT03aBUCUMOCTb.

JKuBble crcTeMBI KaK CaMOYIIPABIIIOIIMECS, CAMOPETYJIUPYIOLIUECS, CAMOOPraHU3YIOIIHECS
CHUCTEMBI.

Tpu Havana repmonnHamMuku. [lonsaTHe s3HTpONIMY.

ITpoucxoxnaenue xu3Hu Ha 3emiie. OCHOBHBIE TMIIOTE3bI IPOMCXOXKICHUS KU3HU Ha 3emiie:
KpEalMoOHN3M, TMIIOTE3a CaMOIIPOU3BOJBHOIO 3apOKICHUS JKU3HM W3 HEXHMBOIO, KOHLEIIMS
OuoreHesa, ruroTe3a MaHCIEPMHUH.

['nnore3a NpoOMCXOXKAECHUS KU3HU IIyTeM OMOXMMUYECKOH 3BOJIIOLINY.

Jluckyccus 0 BO3SMOYKHOCTH CYILIECTBOBAHUS BHE3EMHBIX LIUBUIIM3ALMIA.

XHMMHUYECKUI COCTaB KJIETKH. XMUMHUYECKasl OpraHu3alus KJIETKA Ha aTOMHOM - 3JIEMEHTHOM
ypoBHE. MakpoanemMeHTbl, MUKPO3JIE€MEHTHI.

MonexkynapHblii ypOBEHb XUMUUYECKOM OpraHu3alvy KiIeTKU. Heopranuueckue coeiMHEHUs
KJIeTKU. Bona u ee ponbs. MuHepalibHbIE COJIH.

Oprannyeckue BEIEeCTBA KIETKU.

YpoBHU opraHuzauuu JKW3HU. KIeTOuHBI ypOBEHb OpraHu3alluyd KU3HU Ha 3emiie.
TkaHeBbli ypoBeHb. TuUIBI TKaHeW JKMBOTHBIX M pacTeHuil. OpraHHblli  YpOBEHb.
OpranusMeHHbIl ypoBeHb. llonmynsnnoHHO-BOBON ypoBeHb. broreoneHoTnYeckuil ypoBEHb.
buonenos. buochepHsiii ypoBeHb.

[TpokapuoThl 1 3yKapuoThl. bakTrepun u UX KiIaccupukanus: no Gopme, Mo TUIY MTHTAHUS,
[0 OTHOLIEHUIO K KuciIopoay. OCOOEHHOCTH CTpOeHMsI OaKTepUui U UX JKU3HEAESTEIbHOCTH.
Poub Gaktepwuii B pupoe U )KU3HU YEIOBEKa.

[{nano6akTepuy 1 0OCOOEHHOCTH UX CTPOCHMS U KHU3HenesTeNbHOCTH. Ponb nnanobakTepuii
B IIPUPOJIE.

CrtpoeHue KIETKH 2YKapHuoT.

Knerounas teopus. Ilpocreiimme. Bupycwl. KiietouHas Teopus ©U €€ MOJOKECHUS.
[Tpocreiimme: XIyTHUKOBBIE, peCHHUUYHBIE, aMeOOHMIHbIE. 3HAUE€HUE MPOCTEHIINX B MPUPOJAE U
JKU3HU YEIIOBEKA.

Bupycsl. CtpoeHune u 0COOEHHOCTH KHU3HEAESATEIbHOCTH BUPYCOB. BupycHble 3a00neBaHus
yenoseka. BUY u CITHU/I.

I'puObl. Ponp rpuboB B mpupofie M B XO34HCTBE 4YENIOBEKa. DKOJIOIMYECKHE CHCTEMBI.
ITonste »3kocucremnl, buoron. buorneno3. buoreoneno3. Otrinums OHOreoneHo3a OT
sKocucTeMbl, HecTabmiibHbIE M CTAaOUIIbHBIE SKOCUCTEMBI.

Tunonoruss *UBBIX OPraHU3MOB HSKOCHUCTEMBI: IMPOJIYLEHThl, KOHCYMEHTBI, PEIYLICHTHI.
ABToTpOo(BL. ['eTepoTpodsl.

[TonsiTie O THUIIEBBIX LEMSIX OWOTeoleHo3a. bromornyeckwii KpyroBOpOT BEIIECTBA B
IIPUPOLE.

[Mumesrie nienu. Dxonorus. Jkojorunueckue Gpakrtopsl. [Iumesas nemns. J[Ba OCHOBHBIX THTIA
TpoUUECKUX LeneH - macTOUIIHbIE U AeTpUTHBIE. [IuieBas ceTb. DKOIOrnYecKre TUPaMHIb.

[Tonsitue 06 »skonoruu. OCHOBHBIE NTPOOJIEMBI 3KOJIOTUU. ODKOJIOTHYECKUE (HaKTOPBI:
abuoTtnyeckue, OMOTUYECKHE, aHTPOIIOTEHHBIE.

buocdepa. buocdepa u ee rpanunsl. Konnenmus ssomtonuu 6uocepst B. Y. Bepnanackoro.
Hoocdepa. Texnocdepa. OcHOBHBIE MOIXOABI B YYEHMH O OuHOcdepe: HHEPreTHUecKuH,
OMOreoXMMHYECKH, HH(OPMALIMOHHBIN, POCTPAHCTBEHHO-BPEMEHHOM, HOOC(EPHBIH.

DKOoJIOru4YecKre mpoodIeMbl YeIOBEUECTBA.

[TonsitTue  OWMONOTHMYECKOW  HABOMIONWHU.  J[MMTENbHOCTH, HEOOPATUMBIA  XapakTep,
HAIPaBJIEHHOCTH 3BOJIIOLHH.



OcHOBHbIE HaIIpaBJICHUS 3BOJIIOIMHU. bruonornyeckuii nmporpecc.

buonoruyeckuit perpecc.

AHTpOIIOTEHE3 U €r0 3Tallbl.

OBoJOIIMOHHAs Teopus. [Ipennocbuiku co3gaHus 3BOIFOLUOH-

Hou Teopuu Y. /lapBuna. Jlornueckas CTpykTypa JapBUHHU3MA.

CuHTeTnueckasi Teopus SBOTIOLUH.

MuxposBomtonusi, BumgooOpasoBanue. MaxkposBoironus. JBIXKyIMe CHIBI 3BOJIOLUU:
MYTallMOHHBIN MPOLIECC, TOMYJIsA-

LIMOHHBIE BOJIHBI, U30JISALIUS.

®DopMBI €CTECTBEHHOTO 0TOOpa: CTAOMIIM3UPYIOIIUNA, TBHKYIIUNA, TU3PYITHBHBIN.

OcoOenHoctu kaumara Poccun. 30Ha apKTUYECKUX IYCThIHb, TYHAP U JecoTyHap. Kinmar
Poccuu. IIpupogno-knnmarnueckue 30061 Poccun.

PaznooOpasue u mpucrnocoO0JIeHHOCTh >KUBBIX OPraHU3MOB K TOW HJIM MHOW HPUPOIHO-
KJINMAaTHYECKOU 30HE.

OnexkTpoMarHuTHas npupoaa csera. Cper. Pa3BuTue npeacTtaBieHUl O NPUPOAE CBETA.
DneKTpOMarHuTHOE u3inydenue. J{nmuHa BonHel. YacToTa KoneOaHui.

[Ikana 371€KTPOMAarHUTHBIX BOJH. y-JIy4H, peHTI€HOBCKOE M3Iy4YECHHUE, YIbTPaPHOIETOBOE
U3Iy4yeHue, BUAUMOE H3IydYeHHe, WH(paKpacHOe U3IYyYCHHE U UX POJb B MPUPOJE U KU3HH
YEJI0BEKa.

Onrtuueckue cBoiicTBa cBeTa. J|BolcTBEHHAs TPUPOa CBETA.

DOTOH.

3aKOHBI OTpPaKEHUsl W Mpeno MIIeHHs cBeTa. OTHOCUTEIbHBIM MOKAaaTelb IPEIOMIICHUS.
@DakTOpHl, BIMAIOIIME HA [10KAaaTB/Ib MPEJIOMIICHUH: IPUPOJA BEUIECTBA, TEMIIEpaTypa, JIMHA
BOJIHBI Majiatolnero u3inydenus. Pegpakromerp.

Hucnepcust, nudpakuus 1 uHTEp(EpeHIINs CBETa.

CBeT u npucnocobJIeHHOCTh K HEMY >KUBBIX OpraHM3MOB. BiusHue cBeta Ha OpraHU3aluio
JKU3HEHHOT'0 IIMKJIa Opraiu3MoB. buopurmel. ®oToCUHTES.

Knaccugukanuss pacteHMii Ha CBETOJIOOMBBIC, TEHENIOOMBBIE U TEHEBBIHOCIHBBIE.
@doroTponu3M. 3HAuUE€HHWE CBETa JJIi OpPHUEHTAllMU JKUBBIX CYIIECTB B IMPOCTPAHCTBE.
bronromMuHeceHIINA U €€ pOJIb B AKU3HU )KMUBOTHBIX.

BHyTpeHHsAsT  SHepruss  MakpOCKOIIMYECKOW  cucTembl. TepmoamHamMMka © ee
IIPOrHOCTUYECKOE 3HaueHue. BHYTpeHHsAs SHeprus TepMoAMHaMHuYecKod cucteMsl. [lepBoe
Ha4yaJI0 TEPMOJINHAMHUKHU.

Termonepenava. TermmonpoBoaHocTs. KOHBEKIHsA: €CTECTBEHHass M INPUHYAUTEIbHAS.
TermoBoe n3nyyeHue.

TermioBoe paBHOBecue. Temmeparypa. Bropoe Hawanmo tepMmoanHamuku. KosnmuecTBo
TEIJIOTHI. TerIoeMKOoCTb.

TemoBoe paBHOBecue. TepmMoaMHAMUYECKHE CHCTEMBI TpPEX THIIOB: H30JUPOBAaHHBIE,
3aKpBITHIE U OTKPBITHIE.

TemnepaTypa Kak mapameTp COCTOSIHUSI TEPMOJIUHAMUYECKON CUCTEMBI.

TemmnepaTypa 1 IpUCIOCOOIEHHOCTD K HEN )KMBBIX OPraHU3MOB.

TepMoperynsanus B )kUBOH npupoe. TennonpoayKuus 1 TemIo0TAaqa.

MexaHu3Mbl TEPMOPETYISLNN KUBOTHBIX M pacTeHui. Temmeparypa Tena 4eaoBEKa U ee
¢du3noIorHUecKas poib.

Knaccudukanus KUBOTHBIX 1O TeMIEpaTypHOMY peXHUMY Ha TOMOHOTEpMHBIE,
NOMKUJIOTEPMHBIE U TE€TEPOTEPMHBIE.

Knaccudukanus opraHu3mMoB 110 TeMIIEpaTypHOMY HHTEpBaTy OOUTaHUSI.

Axkknumaruzanus. TemnepaTypHbId PEKUM.

Ctpoenune MoJekynbl U pu3ndeckre cBoicTBa Boabl. CTpoeHHE MOJIEKYIbl BOAbL. Boaa kak
pactBoputens. dusnueckue CBOICTBA BOJIBI: AHOMAJbHAs TEMIIEpaTypHas 3aBUCHUMOCTH
IJIOTHOCTH BOJBI; BBICOKOE MOBEPXHOCTHOE HATSKEHHE BOJbI; AaHOMAJIbHO BBICOKHME 3HAYECHUS
TEMIIEPATYP KUIIEHUS U TUIABJIEHUS BOJIbl; BBICOKOE 3HAUEHUE TEINIOEMKOCTH BOJBI.



3HayeHne (U3UYECKUX CBOWMCTB BOJBI JAJISI MPUPOABI. DICKTPOIUTHUYECKAS TUCCOIMAIINS.
OCHOBHBIE TIOJIOKCHHUSI TEOPUHU IJIEKTpoiuTHUecKor muccormanuu (TOl). DnekTponauTsl u
HedNleKTponuThl.  Kiaccudukanus HOHOB 1O  pPa3lMYHBIM  OCHOBAaHUSAM. MeXaHU3MBbI
JUCCOLIMAIIMU 3JIEKTPOIUTOB C Pa3HBIM TUIIOM XUMHUYECKOH CBsI3U. CTEreHb AJIEKTPOIUTHIECKON
nucconuaru. Coyiv, KUCIOTHI U OCHOBaHUSA B cBeTe TO/I.

PactBopumocts. pH kak mokaszarenb cpenbl pactBopa. PacTBopuMocth U ee
KOJIMYECTBEHHAS XapaKTEPUCTUKA - KOIPPUITMESHT PaCTBOPUMOCTH.

MaccoBas 70751 pacTBOPEHHOTO BellecTBa B pacTBope. Boga xak amdonut. Ilonstue pH
pacTBopa.

3nauenue pH B mpupose. 3nauenus pH pu3H0I0THIECKUX KUIKOCTEH YeIoBEeKa B HOPME.

XUMHYECKHE CBOMCTBA BOJALl. B3aumoieicTBue BOABI ¢ MeTalUlaMH. B3anMonelicTBre BOALI
¢ okcunamu. ['mapartanus. B3aumoneiictBue Bonbl ¢ consiMu. ['maponus. PasnmoxeHue BOJbI.
[Tonsitrie 06 snekTposmse u hoTomuse.

Bona - abmotmueckuii ¢akTop B KHU3HU pacTeHMid. Ponb Bombl B Ouocdepe: KOIbIOeNTb
KU3HU, cpeaa oOOWTaHWS, YYACTHUK OMOXMMHUYECKUX MPOIECCOB, YYaCTHHK CO3JIaHUS
OHOreoleH030B, PEryJIATOp KJIMMaTa Ha IJIaHeTe.

['uaponu3 opraHuyecKkux BEHIECTB B KMBBIX opraHuszmax. Kmaccudukamus pacTeHuil 1o
OTHONICHUIO K KOJIMYECTBY BOJIbI B OKpYXarollei cpeze: rTuaaTopursl, ruapoduThl, TATPOPUTHI,
Me30(HTHI, KCEPOPHTHI,

Conenocts kak aOuotuueckuit ¢akrop. Comu. Kiaccubukauus coneir. Haubonee
pacnpoCcTpaHEHHbIE KUCIIbIE COJIU, UX IpUMEHeHue. JKeCTKOCTh BOJIBI.

Conu kak MUHEpaIo00pa3yrolIre BelecTBa.

Counn - abuotnueckuii paxtop. IIpucocoOIeHHOCTh PACTEHUI U KUBOTHBIX K Pa3IHIHOMY
COJIEBOMY PEKUMY.

BnusiHue cosv Ha OpraHu3M 4elIOBEKa.

[TouBa kak abuotmyeckuii ¢akrop. [lonstre o mouBe u kinaccudukanus mnous. [Ipoiecc
OYBOOOpaA30BAHUSI.

3HayeHHe TOYBHI B MPHUPOJIE M KU3HU YEJIOBEKa: Cpela OOWTAaHUS >KUBBIX OPTraHHU3MOB;
HSKOHOMUYECKOE 3Ha4YeHHE, OO0JIaJaeT IUIOJOPOJIMEM, OKa3bIBaeT CYIIECTBEHHOE BIIMSHUE Ha
COCTaB M CBOWCTBa Bceil ruapocdepbl 3emiu, SBISETCS TIaBHBIM PETyISATOPOM COCTaBa
atMocdeps! 3emin, BaXKHEUIINN KOMIIOHEHT OMOTe0IeHO3a.

buotnueckue QaxTopel OKpyxaromiei cpeapl. buortnueckue daktopel. buortuueckue
B3aUMOOTHOIIEHUS MEXIY OpTaHU3MaMu: KOHKYPEHIIHSI, XUIITHUIECTBO, CUMONO03, TTAPa3UTU3M.

[Tpumepsl OMOTUYECKUX B3aUMOOTHOIIEHUH B mpupoe. [[oHATHS IpOoCTpaHCTBA U BPEMEHHU.
[IpocTpancTBO M BpeMsi B Kiaccuueckodl MmexaHuke HproToHa. AOGCOIIOTHOE MPOCTPAHCTBO.
OnHOpPOIHOCTH MPOCTPAHCTBA.

N3otponHOCTh pocTpancTBa. MHEpuHanbHas cucTemMa oTcyeTa U nepBblid 3aKk0oH HeroTOHA.

[TpeoOpazoBanus ["anumiest u mpUHIKI OTHOCUTENbHOCTH ["anumnes. AGCOTIOTHOE BpeMs.

CnemuanbHas teopusi otHocutensHocTH (CTO). JIBa moctrynata CTO u OCHOBHBIE
CJI€/ICTBUS, BBITEKAIOIINE U3 HUX.

O6mas Teopus otHocutenbHocTH (OTO).

buoputmel. Tunsl OHOpUTMOB: (U3HOTOTHYECKHE U dKoJorudeckue. [Ipu Mephl pa3mTu4HbIX
TUTIOB OMOPUTMOB Y PACTEHHUH U )KUBOTHBIX.

®dotonepuoansM. buoputmel yenoseka. JIMCHHXPOHU3M.

CnocoObl mepegaun uHbopMaluu B XKUBOM mnpupojne. IlepBas um BTOopas CUTHAJbHBIE
cuctembl. OOMeH uH(popMaIeil Ha pa3IUYHbIX YPOBHSIX OpPraHU3aIluy KU3HH.

Peakuuu matpuunoro cuntesa. @arouurtos. Pedriexc. Dtonorus ,

Wudopmanus u dyenoBeKk. BO3HMKHOBEHHME W pa3BUTHE HocuTenei uHbopmamuu ¢
JIPEBHEUIITUX BPEMEH [I0 HAIIEro BPEMEHH. OBOJIONHUS COBPEMEHHBIX HH(POPMAIIMOHHBIX
pECYpPCOB.

Mukpomup



OCHOBHBIE CBEJICHUSI O CTpPOEHUM aroma. [IpOTOHHO-HEHUTPOHHAsE TEOpUsl CTPOCHUS
atomHoro sapa J1. IBanenko u B. I'eiizenOepra. DiekTpoHHas 000J1049Ka.

N3otonbl. CoBpeMEHHOE OIpeIeNIeHHUE MOHATUS «XUMHUYECKUHN JIIEMEHT.

ITepuonnueckuii 3akon /. 1. MeHeneeBa u CTpoeHUE aTroMa.

[TpenmochUIKM OTKPBITUS TMEPHOAUMYECKOTO 3aKOHA. [lepBble TOMBITKH KIIACCU(DUKAIUN
XUMUYECKHUX 3J1€MEHTOB. [lepruoquyHOCTh B U3BMEHEHUH CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX
COCIMHEHU.

[Tepunonnueckuii 3akoH B popmynupoke [1. 1. Menneneea. CoBpeMeHHBIE MPECTaBICHUS
0 MPUYUHAX TEPUOJUYECKOTO U3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHUM.

CoBpemennass QopmynupoBka Ilepuonuyeckoro 3akona. Ilepuoguueckas cucrema
xummudecknx snemMeHToB J[. M. MenaeneeBa kak rpadudyeckoe OTOOpaKEHUE MEPHOIUICCKOTO
3akoHa. CTpykTypa nepuoandeckoi Tadauisl. [lepuoasl u rpynmsl.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoauueckoi CUCTEMbl XMMHUECKUX 3JIEMEHTOB /1.
U. MenneneeBa uist popMUpOBaHUS €CTECTBEHHOHAYYHON KapTHUHbBI MHUPA.

[TporHoctuyeckas cuiia U 3Ha4€HHUE NEPUOANUYECKOT0 3aKOHA U IEPUOJINUECKON CUCTEMBI.

3unauenue [lepuoanueckoro 3akoHa u [lepuonnueckoil cuCTEMbl XUMUYECKUX 3J1€MEHTOB /1.
N. MenpeneeBa ajist pa3BUTHS HAYKH M TOHUMAaHUSI XUMHUYECKOW KapTHUHBI MUPA.

bnaropoansie ra3pl. biaropogHeie raspl, NpUYMHA KX CYHIECTBOBAHMS B aTOMApHOM
cocrosiHuu. [IpumeHeHue 61aropoiHbIX ra3os.

BemectBa u ux knaccupukanus. [Ipocteie (MeTamibl 1 HEMETAIbI) U CIIOKHBIE BEIECTBA
(OKCH[IBI, KUCJIOTBI, OCHOBaHHUs, COJIM). AJUIOTpONHsI KaK TPUYMHA MHOT000pas3wsi MPOCTBIX
BelecTB. Heoprannueckue 1 OpraHMuecKue COeIMHEHHUS.

Buapl xuMUuecKuX CBSI3€H M THIIBI KPUCTALTUYECKUX pemieToK. MloHHass XuMuueckasi CBS3b.
Karuons! u annonsl. Cxema oOpa3oBaHUsI HOHHOU CBA3U. MIOHHBIE KPUCTAJUIMYECKUE PEUISTKH.
XJopu1 HaTpUsl - TUIIMYHBIN PEICTABUTENb COSUHEHUN C MOHHBIM THUIIOM CBSI3H.

KoBajneHTHas CcBSI3b Kak CBs3b, BO3HUKAIOIIAS 32 CYET 00pa3oBaHMs OOLIMX 3JIEKTPOHHBIX
nap. ATOMHBIE U MOJIEKYJIIPHBIE KPUCTALUTHYECKUE PEIICTKH.

Merannnueckass XMMHUYECKasi CBA3b U METANIMUECKUE KPUCTATNIMYECKHUE PELIETKU.

VYrneBonopossl. Teopust cTpoeHust oprannyeckux coenunennii A. M. byrneposa.

[IpupoaHblil Ta3, €ro cocTaB M HANpaBIIEHUsS MCIOJIb30BaHUS B KAadyeCTBE TOIUIMBA M
xummuueckoro cbipbs. KonBepcusi Merana. CHHTE3-ra3 W €ro MCIOJb30BAHHME JJISl MOJIyYEHUS
CUHTETHUYECKOTO OCH3MHA U METaHOA.

[IpenenbHble U HEMPEAETbHbBIE YTIIeBOA0POIbl. KauecTBEeHHbIE peaKkIuy Ha KPATHYIO CBS3b.

Oco0OeHHOCTH COCTaBa, CTPOCHUS U CBONCTB OpPraHMYECKUX coequHeHHid. OCHOBHBIC
MOJIOKEHUS TEOPUU XUMHUUYecKoro crpoenus A. bytneposa, @. Kekyine, A. Kynepa.

Hedts u ee mepepaborka. Hed1b, ee cocraB, gu3myeckue CBOWCTBA U MPOHUCXOXKICHUE.
DKOJIOTUYECKHE MOCIEICTBUS pa3yiiBa HE(TU U CIIOCOOBI OOPHOBI C HUMH.

[TommyTHBIN HedTsSHON Ta3, ero coctaB. IIporeccsl nepepaboTku HedTH: peKTUdUKAIKS U
KPEKHHT.

[TponykTel mepepaboTku HedTH W uX wucnonb3oBaHue. [lonmumepsl. OCHOBHbBIE TOHSATHUSA
XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, IIOJIUMED, SJIEMEHTAPHOE 3BEHO, CTEIIEHb
MOJIMMEPU3ALUU.

CrniocoObl MoTydeHus MOJMMEPOB: PEaKIuy MOJMMEPU3ALIUY U TIOJTMKOH/ICHCAIUH.

BuononuMeps! U BX OHOTOTHYECKAas POIIb.

[Tnactmaccel. TepMormacTel U peakToriacTel. [IpencraBurenu miactMace M 00JIaCTH HMX
MIPUMEHEHUS.

Bonokna. [Ipuponnpie u xumudeckue BojokHa. [IpencTaButenu BOJOKOH U OOJACTH WX
MPUMEHEHUS.

Heoprannueckue mnonuMepsl Kak BeIIeCTBA aTOMHOM CTpyKTypbl. CMmecH, HX COCTaB.
[ToHsiTHE O CMECH KaK CUCTEME, COCTOSIIIEH U3 PA3IMUYHBIX XUMUUECKUX BEILIECTB.

Knaccudukanmst cmeceit mo BU3yajlbHBIM TPU3HAKAM U TI0 arperaTHOMY COCTOSTHHUIO.



CocrtaB cMmeceii: MaccoBasg U 0OBEMHAas JOJIM KOMIIOHEHTa cMmecu. CrocoObl pa3ieneHus
CMecCei.

Hucnepcusie cucremsl. [lonstue o aucnepcHol cucreme. Kiaccudukamust JuCriepCHBIX
CUCTEM I10 pa3MepaM JUCIIEPCHON

(a3el U arperaTHOMY COCTOSTHUIO TUCTIEPCHOHHOMN CPENIbl U AUCTIEPCHON (a3bl.

3HayeHHe IUCHEPCHBIX CUCTEM B IPHUPOJE, MPOMBINUICHHOCTH M IOBCEAHEBHOM XU3HU
4eJI0BEKa.

I'pyboaucnepcHble cucTeMsl U MX Kiaccudukanus. [IpuMeHeHne 3TuX cuCTeM B TEXHUKE U
OBITY.

ToHkoaucnepcHble cUCTEMBI, UX Kiaccudukanus. Koarymsuus.

Cunepesuc.

dusnueckue cBOMCTBa razoo0pasHbIX (MponaH-OyTaHOBAas CMECh B 3aXKHUTAJKE), XKUIKHX
(Oen3uH) U TBepAbIX (MapaduH) aJTKaHOB: arperaTHOE COCTOSHUE, PACTBOPUMOCTH B BOJIE.

['openue npormnan-0yTaHOBOW cMecH (3aKUTaIKa).

OTHoleHNE MPENEIbHBIX U HENPEIENbHBIX YIJIEBOJOPOJOB K pPacTBOPY IE€pMaHraHaTa
KaJus 1 OpoMHOM BoJie.

OO6pa3oBaHne HEPTSIHON IUICHKHM HAa MOBEPXHOCTH BOAbl. OOHapyKeHHE HENpeaelbHBIX
COEMHEHUH B KUIKUX HedTenpo-

JyKTax.

[Tonyyenne  rutactuueckoil  cepbl.  [lomyuenume Oemoro  docdopa. Ilomydenue
JUCTUIIITUPOBAHHON BOBI.

OO0pa31bl Pa3IUYHBIX AUCIEPCHBIX CUCTEM: SMYJIbCUH, CYCIIEH3UH, a9PO30JIU, FeJIU 1 30JIH.

[Tomydyenue kosutougHOro pactBopa M3 xyopuaa skenesza (III). Koarymsmus momydeHHOTO
pacTBopa.

Db dexr Tunpans.

XUMHUECKUE peaKIMU M UX Kiaccupukanus. XUMHUYECKHE peaklIuu WIM XUMHUYECKHe
SIBIICHHS, UX OTIMYHS OT (PU3HUECKUX SBICHUH.

Peakiuu 6e3 M3MEHEHUs COCTaBa BEIIECTB: AJUIOTPONM3ALMU U U30MEPU3ALIUH.

Peakuuu, unymnme ¢ M3MEHEHHEM YHUCIIa M COCTaBa BELIECTB: COEIMHEHUS, Pa3OkKEeHMS,
3aMelleHus, oOOMeHa.

Peakuuu, mnportekaromye C BBIIEICHHMEM WM IOIJIOIIEHUWEM TEIUIOTBI: 3K30- U
DHIOTEPMUYECKUE.

Jpyrue npusHaku KiaccU(UKAUKM XUMHYECKMX DPEaKIUi Ha MpUMepe CUHTE3a OKCHUAA
cepel (VI): wu3MeHeHHMe cTeneHeW OKUCIEHUS JJIEMEHTOB, O0O0pa3yloLIMX BEIecTBa,
HCIIOJIb30BaHUE KaTalu3aTopa, arperaTHOE COCTOSIHUE BELIECTB, HAIIPaBJIEHHUE MTPOLIECCOB.

CkopocTtb xummndeckon peakuuu. [IoHATHE O CKOPOCTH XMMHUYECKON peakuuu. I 'omoreHHbIe
Y T€TEPOreHHbIE PEAKIINH.

3aBHCHMOCTb CKOPOCTHM XHMHUYECKOM PEAKLUM OT IPHUPOABI PEArupyOIINX BELIECTB, UX
KOHIIGHTpAIlMU. 3aBUCHUMOCTh CKOPOCTH peakiuu oT Temmeparypsl. [lpaBuno Bant-T'odda.
3aBHCHMOCTb CKOPOCTH pE€aKkIMM OT IUIONIaJd CONPHUKOCHOBEHHUS BEUIECTB M HAJINYMSA
KaTajan3aTopa.

OxucnurenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). Dnekrponu3. CreneHb OKHCICHUS U
ee onpeneneHue mo ¢opmyne coenunenus. [lousarue 06 OBP. OxuciauTens u BOCCTAHOBHUTEIb,
OKHCJIEHHE U BOCCTAHOBJICHUE.

DNEeKTPOIN3 PACIJIaBOB U PACTBOPOB HAa MPUMEPE XJIOPUAA HATPHUSL.

ONEKTPOIUTHUECKOE TOJyYeHUE aloMHHMS. [IpakTHueckoe NpUMEHEHHE HIIEKTPOJIU3A.
["anpBaHOMIIACTHKA U TaIbBAaHOCTETHS.

XVMHYECKHE UCTOYHHUKH TOKA. | albBaHNYECKHE 2JIEMEHTHI Ha IPUMEPE IeMeHTa JlaHnas-
SAxobu, ux yCcTpoicTBO U IPUHLIUI AEHCTBHUSL.

"VerpoiicTBO 6aTapeiiky Ha MPUMEpe CyXOro IIEI0YHOI0 3JIeMEHTa.

"V CTpOoiCTBO CBUHITOBOTO aKKyMyJIsiTopa. ["ambpBaHu3amus u 3JaeKTpodopes.



Hanouactuupl. Xapakrepuctuka HaHodactull. [Ipuponnsie HaHOYacTulbl. HaHOUacTHibl B
KocMoce, atmocdepe, ruapochepe, obrnochepe. HaHogacTHIBI B TEXHUKE W TEXHOJIOTHSX.

KoncrpynpoBanue nHaHnomatepuanoB. OCHOBHBIE CIOCOOBI TMOJTYYCHUS HAHOYACTHIL
«cBepxy BHU3» U «cHu3y BBepx». MounekysspHblil cuHTe3 U camocOopka. Hanockomuueckoe
BBIpAIlIUBaHUE KPUCTAIIOB U MOJIMMEPU3AIIHSI.

HanorexHonmoruu B XH3HU CcOBpeMeHHOro obOmectBa. [loHsTHe O HAHOTEXHOJOTHSIX.
3HayeHWe HAHOTEXHOJOTUH B PAa3MYHBIX O0JIACTAX HAYKH H TEXHUKH: DHEPreTHKE,
JJIEKTPOHUKE, MEJIMLMHE, aBHAllMM W KOCMOHABTHKE, CEJIbCKOM XO3SICTBE, OXpaHe
OKPYKAFOIIEH Cpeibl, ONTHKE. ""YTIepoJHbIe HAHOTPYOKH M 001aCTH UX IPUMCHECHHS.

YenoBek U €ro 310pOBbE

CucremMaTH4ecKoe MOJ0KEHHUE YEIOBEKa B MUPE KUBOTHBIX.

buonoruueckas kinaccupukanus 4eloBeKa.

[IpssMOXOXKEHUE U €ro BIMSHUE HAa CKeJeT uenoBeka. Pyka - opran W mpoayKT Tpyna.
Pa3Butne yepena u roloBHOro MO3ra 4ejioBeKa.

IlepBas 1 BTOpas CUTHAJIbHBIEC CUCTEMBI. buoconnanbHas pupoia YeIoBeKa.

I'enetnka demoBeka © MeToAbl €€ u3ydeHus. (OCHOBHBIE IIOHSATUS TE€HETHUKU:
HACJICJICTBEHHOCTh, M3MCHUYMBOCTH, T'€H, XPOMOCOMBI, MYTallUHd, T'€HOM, TECHOTHI, ()EHOTHII,
JOMUHUPYIOIIHNE U PELIECCUBHBIE TPU3HAKU.

['eHOoM "esoBeka u ero pacmudpoBKa.

[IpakTHueckoe 3HaU€HHUE U3YyUEHUs F€HOMA YEJIOBEKA.

Metoant U3YYEHHUS TCHETHUKH 4eI0BeKa: reHeaIOTHYCCKHIA, OJIM3HEIOBLIN,
LUTOT€HETUYECKHII.

['eneTnueckue 3a001€BaHUS YEIOBEKA.

O®usuka yenoeka. CKeneT ¢ TOUKHU 3peHHsl (PU3NUecKOoro MOHSITHS O pbluare.

KpoBooOparienue B cBeTe THAPOAMHAMUKH: ITYJIHC, KPOBSHOE J1aBJICHUE.

Huddys3us kak ocHoBa GOpMHUPOBAHUS EPBUYHON U BTOPUYHOW MOUYHM B MOUYKAX, a TAKKE
ra3oo0MeHa B TKaHSIX U JICTKUX.

Tepmoperynsiuus ¢ TOMOIIbIO KOXKHU ITyTEM TEIJIONPOBOJIHOCTH, KOHBEKIMHU, U3IIYYCHUS U
WCTIapEHUs BOJIBI.

DIEeKTpOAMHAMUYECKAs PUPO/Ia EPEAAUN HEPBHBIX UMITYJIb-

COB.

Onrtuueckas cucrema 3peHusl.

AKycTHueckasi CUCTEMA CIyXa M T0J10c000pa3oBaHUeE.

XuMHs 4YeloBeKa. XUMHUYECKMM COCTaB Tella 4YelOBEeKa: B3JIEMEHThl U BEIIECTBA, HX
KJIacCU(pUKaLUs U 3HAUECHUE.

Bona, ee pynkiuu. Boanslil 6ananc B opranusme denoBeka. MuHepaabHbIe BEIIECTBA U MX
pOJIb B )KM3HEACATEIHHOCTH OpraHhaMa YeIoBeKa.

3a0oneBaHus, CBS3aHHBIE C HEJOCTATKOM WIU H30BITKOM HEKOTOPBIX XUMHYECKHX
AJIEMEHTOB B OPTaHU3ME YEJIOBEKa.

Buramunbl. VcTopusi OTKpHITHST BUTaMUHOB. BUTaMHHBI Kak OHONOTHYECKH AKTHBHBIC
BeIeCTBA. boJIe3HU, BBI3BAHHBIC HEIOCTATKOM WM HM30BITKOM BHUTAMHHOB: aBHUTAMHHO3BI,
TUIIOBUTAMUHO3bI, TUTIEPBUTAMHUHO3BI.

CytouHas noTpeOHOCTh YesIOBEeKa B BUTAMUHAX U UX OCHOBHBIE (DYHKIIMH.

Knaccudukaiys BUTaMHUHOB.

BonopactBopumbie BuTamMuHbl Ha npuMepe ButamuHa C. JKupopacTBopuMble BUTAMHHBI Ha
puMepe BUTaMuHa A.

['opmonsl. HepBHast 1 rymopaibHast peryisiiuy MPOoIecCOB KU3HEACATEIPHOCTH OpraHN3Ma.
["opMOHBI KaK IPOAYKTHI, BRIpaOaThIBaA€MBIE JKeIe3aMU BHYTPEHHEH CeKpeIuu.

Knaccudukanust TOpMOHOB 10 >Keie3aM, KOTOpPhIE WX MPOAYIUPYIOT, U TIO0 XUMHUYECKOM
npupone. CBoiicTBa ropMoHOB. MHCYNHH Kak TOpMOH O€IKOBOM MPHUPOIBI. AJpEHATHH Kak
TOPMOH aMUHOKHCIOTHOW mpupoabl. CTEpOUIHBIE TOPMOHBI Ha TPUMEPE TMOJOBBIX. | urep- u
TUNO( YHKIIUS Kele3 BHYTPEHHEU CEKPEITUH.



JlexapcTBa. Kpatkue cBeieHus 0 3apOKJICHUH U pa3BUTUH (PapMaKOIOTHH.

Knaccugukaius jekapcTBEHHBIX CPEJICTB 0 arperaTHOMY COCTOSIHUIO: XKHJIKHUE, TBEpAbIE,
Msarkue. Ankanounpl. Bakuunasl.  XuMHOTEpaneBTUYECKHME Mpenaparbl. AHTUOMOTHUKH.
Hapxotnueckue npenaparsl. HapkomaHus u ee nocineacTBys.

OnTuMalbHbIN peXXUM IPUMEHEHMS JIEKAPCTBEHHBIX IIPENapaToB.

310poBblil 00pa3 xu3HU. PuznyecKkre 310pOBbE U €0 KPUTEPHH.

Ilcuxuyeckoe 310poBbe U ero kpurepuu. HpaBcTBeHHOE 3710pOBbE U €ro Kpurepuu. Tpu
OCHOBHBIC COCTaBJIAIOIIME 3JI0POBOrO 00pa3a MXHU3HHM: PEXKUM [Hs, NPaBHIBHOE IHTaHHE,
¢du3nueckas akTHBHOCTh U 3aHSATHE CLIOPTOM.

@dakTopbl, BAUSIOIIME Ha 3/10pOBbE UEJIOBEKA: OKpy’Karollas cpena, MpoduiakThyecKast
BaKIMHALIUS, CTPECCHI, BPEIHbIE IPUBBIUKH.

Ankoronusm u ero nocieacTsus. Hapkomanus U ee nociaecTBuUs.

dwusmKa Ha CIIy>X0€ 3710pOBbs UeJIOBEKa. AHTPOIIOMETPHS: U3MEPEHUE JIIMHBI K MacChl Tela,
CIIUPOMETPUS U )KU3HEHHAsI EMKOCTb JIETKUX.

TennoBsle U3MEPEHUS U TEILIOTEpanys. MI3MepeHue apTepuaabHOro JaBicHUs.

['mnepToHus ¥ TUNOTOHUSA. "YIBTPa3BYKOBask AMATHOCTHKA U TEPAIIHS.

Onekrporepanus. JlazepHass Tepanus. MarHuTHbII PE30HAHC U PEHTTEHOAMArHOCTHUKA.
®dnrooporpadust. Tomorpadus.

EctecTtBo3HaHue Ha ciryk0e uenoBeka

OneMeHTapHbl JHM 3JeMeHTapHble vacTuipl? IloHATHe O (QU3KMKE BBICOKMX SHEPIuil.
JInHEeNHBIN yCKOPUTENb 3JIEMEHTAPHBIX YaCTHUL, aIPOHHBIN KOJIIARIED.

JlesnieHne aTtoMHOrO siapa: NPOTOHBI, HEUTPOHBI. DyHIAMEHTAJIBHBIE YACTHULIBL: JIENTOHBI U
KkBapku, @oToHbI. b030HBI. AHTUYACTULIBI.

bonboit anpoHHsli Kojutaiaep. MoHTax U ycTaHOBKa boJibIoro aapoHHOro KoJuiaizaepa.
[IpuHIm nencTBus KoJulaiaepa.

[Ipoucxoxaenue maccol. bozon Xurrca. [Ipoucxoxnenue Beenennoit. AHTUMUp.

AtomHast sHepreTuka. [lomyueHnue 3JeKTpruuecKoro Toka ¢ OMOUIBIO AJIEKTPOreHepaTopa.

TpaguuuoHHas dHEpreTuka U HBTPAAULIIMOHHAs dHepreTuka. OCHOBHBIE MOHATUS aTOMHOMN
DHEPreTUKHU. Pai0OaKTUBHOCTD.

SnepHble peakuu.

AtomHas craHius U npuHIUN ee padboTel. ADC Ha OBICTPBIX HEUTPOHAX.

PaguousoronHele TepMmoanekTpuueckue reHepatopsl (PUTOI'm), mpunHuun ux neicrBus.
O6uiacTi NpUMEHEHUs1 aTOMHOM SHEPreTHKU.

[TepcrieKTHBBI NCIIOIB30BAaHUS AaTOMHOM HEPTETUKHU NTOcie KpynHeimen aBapuu Ha ADC.

[TponoBosibcTBeHHast TpobiieMa U yTu ee peweHus. ['eorpadus ronoga u ero NpUYUHBL
OCHOBHBIE HaNpaBJIEHUS B PEILIEHUH MTPOAOBOJILCTBEHHOM MPOOIEMBI:

HCIIOJIb30BAaHUE XUMUYECKHUX BEIECTB;

- CO3/IaHHE UCKYCCTBEHHBIX ITPONYKTOB ITUTAHNUS,

- METO/IbI CO3/IaHUSI BBICOKOIIPOU3BOUTENBHBIX COPTOB PACTEHUH U MOPOJT ’KUBOTHBIX.

buorexnonorus. IloHsTHe OMOTEXHOJOTMU KaK IPOU3BOAMUTENBHOM CHIIBI OOIIECTBa,
MCIIOJIb3YIOIIEH KUBbIE OPraHU3Mbl M OMOJIOTUYECKHE TPOLECCH B IPOU3BOJICTBE.

Tpu 5Tana cTaHOBJIEHUS U pa3BUTHs OMOTEXHOJIOTHH: PaHHSs, HOBask M HOBeHIIasl.

['enHas unxkeHepus. ['eHHOMOIUGUIIMPOBAHHBIE OPraHU3Mbl M TPAHCTE€HHBIE MPOJYKTHI.
Knerounas unxenepusi. KnonnpoBanue. SMOpHOHAIBHBIE U CTBOJIOBBIE KIETKH.

buonornueckass MH)XEHepHs KaK METOJ HCIIOJIb30BAHMS MHUKpPOOPraHM3MOB B KadecTBE
OMOpEaKkTOpOB Ul TOJYYEHHs MPOMBIIICHHOM mpoayKuuu. OCHOBHBIE HampaBJIeHUS
HCIIOJIb30BaHus (hepMEHTAaTUBHBIX MpoueccoB. UMMoOUIn30BaHHbIE (HEPMEHTHI.

Jlec n necoBoactBo. Jlec kak ¢uroneno3. Bnaxusiil Tponnueckuii nec. Jleca ymepeHHOTO

nosica. 3HaueHue jeca B Onocdepe u KU3HHU YeJTOBEKA.
34



JlecHple MOXapbl, MPUYUHBI WX BO3HHUKHOBEHUS, TYIICHHWE U NPO(UIAHTHKA IMOKAPOB.
JlecoBoCTBO Kak OTpaciab paCTEHUEBOACTBA U HAYKH. JIECOMUTOMHUKH.

Cunepretuka. [loHsATHE O CHHEPIETUKE U CAMOOPTaHU3aLHsl OTKPBITBIX CUCTEM.

OO6mue npuHUUIbl cuHepreTuku. Touka Oudypkauuu u arrpakt. Ponb cuHepreTuku s
W3YYEHHUS IPUPOAHBIX U COLUAIBHBIX SIBICHUU.

CTpyKTypHpOBaHHE MATEPUATIBHOTO MHpAa U €ro H3y4YeHUE CIEUUAJIbHBIMU pa3JeilamMu
bu3uKy.

DopMbl ABUKEHUS MaTepuu. ECTeCTBO3HAaHNE U UCKYCCTBO.

30J10TO€ CEYEHHWE U €ro HCIOJIb30BAaHUE B IMPOU3BEIACHUSIX AapXUTEKTYpPbl, *KUBOIMCH,
ckynbntypsl. [locnenoBarensnocts @uboHaYUH, €€ IPUMEHEHHUE B UCKYCCTBE.

PacnpocTpaneHHOCTh TMpaBHiIa 30JI0TOTO CEYEHHUS M TocienoBarenbHocTH PuboHauyM B
JKUBOU TIPUPOJIE.

buonuka u apxurekTypa.

B3auMonpoHUKHOBEHNE €CTECTBO3HAHUS U UCKYCCTBA.

[TpakTuyeckue padots! 10 Kmacc

1. HaOGmroneHwue 3a Topsiieii CBEYOM.

2. HabGmoneHue 3a mpopacTaHieM ceMsiH (Hacoliu.

3. HabGmronenue 3a n3MeHEHUEM TEMIIepaTyphl JIbJ]a U €T0 COCTOSHUEM IPU HAarpEeBaHUU.

4. V3ydeHue 3Be3AHOr0 Heba ¢ MOMOIIbIO TIOJIBUXKHON KAPTHI.

5. M3ydeHue KoK TOPHBIX MOPOJI.

6. M3y4eHune jKeCTKOW BOJIbI U YCTPAHEHHE €€ KECTKOCTH.

7. W3ydenue napaMeTpoB COCTOSHUS BO3yXa B KaOHHETE.

8. Pacmo3HaBaHne OpraHMYECKUX COCTUHEHUH.

9. M3yueHne MUKPOCKOIIMYECKOTO CTPOCHUS KUBOTHBIX TKa-

HEH.

10. N3yueHue pacTUTENIbHON U AKUBOTHOM KJIETKHU.

11. N3yuyenue npocTenmux ,

12. N3ydyeHne B3aMMOCBSI3€M B HCKYCCTBEHHOM DJKOCHCTEME - akBapuyMe - H
COCTaBJICHUE LIETIEH TUTaHUSI.

13. N3yueHne ObITOBBIX OTXOIOB.

14. [Tpucnoco01eHHOCTh OPTaHU3MOB K Cpejie OOMTaHUS.

15. N3y4eHne BOIIHOBBIX CBOMCTB CBETA.

16. N3yuenune nzo0pakeHus, 1aBaeMoro JIMH30i.

17. W3mepeHne yaeapHON TEMII0EMKOCTH BOJIBL.

18. Uccnenoanue cpeapl pacTBOpa COJEH U COKA PACTEHHIA.

19. N3y4eHne cocTaBa OYBBI.

11 kiace
N3zyuenue potorpaduii TpekoB 3apsKEHHBIX YACTHII.
[Tonyuenue, cobnpanue U pacrio3HaBaHUE ra3oB.
PacnioznaBaHue miacTMacc ¥ BOJIOKOH.
N3ydyeHne XuMHYECKUX PEAKIIUH.
COopka raJlbBaHH4eCKOro 3JI€MEHTa U UCIIBITAHUE €T0 JASHCTBHSL.
Co3naii muo pedeHka.
OneHka HHANBUYAJIbHOTO YPOBHSI 310POBBSL.
Onenka 6M0JI0rHYecKOro Bo3pacra.
Onpenenenre CyTOYHOTO pallOHa MATAHUS.
10. N3yuenue sBIeHNs 3J€KTPOMarHUTHON MHIYKIUU.
11. W3yueHne 3010TOro CeYeHHsI Ha pa3IMYHbIX 0OBEKTaX.

CoNoORARWNE



Tematnueckoe ruianupoBanue 10 kiacc (102 9, 3 4 B Heen0)

OcCHOBHOE cOJiEpKaHuE

OCHOBHBIE BUIbI YUEOHOH 1S TEILHOCTH

EcrecTBO3HaHME M MeTOIBI TO3HAHUS Mupa (18 1)

IIpupona - cpena oOGUTaHUS U UCTOUYHUK KU3HU
yesloBeKa. B3aMOOTHOIIEHUS YET0BEKA U IPUPOIHI,
X ITHaJIeKTHKA.
TIpupona - HICTOYHUK TBOPUYECKOTO BAOXHOBEHUS JIE-
sITeJIed UCKyCCTBA.
Marepus 1 GopMEI ee cymecTBOBaHUs. JlMageKkTHKa
ecTecTBO3HaHUsI. OCHOBHBIE 3TaIbl €T0 PA3BUTHSL.
IToHsiTHE O €CTECTBO3HAHUU KAaK CHCTEME HayUHBIX
3HAaHUM O IpPUPOLE.
Bupryansnas skckypcus «EcTecTBEHHOHayudHbBIE MY-
3eM MHpay», HOATOTOBJICHHAS YYaIlUMHUCS COBMECTHO C
YUHUTEJIEM.
dopMBI TO3HAHUS: HAYYHOE U HEHay4dHoe. /[Ba ypoBHS
HAayYHOTO IMO3HAHUSI: SMIIUPUUECKUI U TEOpEeTHIe CKUH.
ITonsiTHe 06 YMIUPUUECKOM YPOBHE HAYyTHOTO
MO3HaHUA U ero Meronax. Habmronenue u sxcnepu-
MeHT. I'unoresa u BeIBOA.
MoaenupoBaHne KaKk METOJ HAyYHOTO IMO3HAHUSA.
IIpouecc MoaeIUpPOBAaHUS ¥ €r0 COCTaBHBIC YacCTH:
CyOBEKT, OOBEKT U MOJEIb, OTpa)karoliasi OTHOIIIE-
HHE MEXIy HUMH. THITBI Moesnel: MaTepHaJbHbIe U
3HAKOBEIE.
[ToHsiITHE O TEOPETHYECKOM yPOBHE HAYYHOI'O ITO3HA-
HHFS U €TO COCTAaBIISIIONIMX. MoJienpoBaHue Ha Teope-
THYECKOM YPOBHE ITO3HAHUS U TUITHI Mojeiel. Pois
MBICJIEHHOT'O 9KCIIEpHUMEHTa U MaTeMaTHIYECKOTO MO-
JIEJTMPOBAHUS B CTAHOBJICHUY M Pa3BUTHH €CTECTBEH-
HBIX HayK.
buonoruueckas cuCcTeMaTHUKa U €€ BaKHEHIIUE
TaKCOHBbI. BHHOMHUHAIbHAA HOMEHKJIIATypa.
IlonsiTue BHUna.
CucremaTuka >kuBOTHBIX. [loHssTe mopoxasl. Cucre-
MmaTuka pacteHuil. Ilonarue copra. buonornyeckas
HOMEHKJIaTypa - OCHOBa NMpOo¢eCCUOHAIBHON nesi-
TEJIBLHOCTH.
TpuBranbpHbIe Ha3BaHMs. PanioHanbHasi HOMEHKIIA -
Typa. MexxnyHaponHas HomeHkiaatypa MIOTTAK.
XUMHYIECKHE 2JIEMEHTHI U TPOUCXOXKICHNE UX Ha3Ba-
HUM.
Krnaccudukanus HeopraHHIECKUX BEIIECTB (OKCHUIHBI,
KHUCIIOTHI, OCHOBAHMS, COJIM) ¥ IPUHITUITEI 0Opa30BaHUS
HUX Ha3BaHUM.
Enuaunsr n3aMepeHus: GU3ndecKux BEIUIUH
Ha Pycu. Enununel namepenust Gu3ndecKux BEJIMYUH B
HEKOTOPBIX APYTHX CTpaHaX. MexayHapoaHast
CHCTeMa eIMHUIl U3MEPEHHS (PU3NUECKUX BEJIHMYHH -
CU. OcHOBHBIE U TIPOU3BOJIHBIE SIUHUIIBI U3MEPEHUS
usznuecknx Beanund CH.
EcrecTBeHHOHay4YHBIC TOHATHS. KOHKpeTHBIE 1 a0-
CTPaKTHBIE €CTECTBEHHOHAYYHBIE ITOHSITHSI. 3aKOHBI
ectecTBo3HaHMs. EcTrecTBeHHOHay4YHBIE Teopuu. Onu-
caTeabHBIE TEOPUHU B OOBsICHUTENbHEIE Teopuu. I1po-
THO3UPYIOIIast POJIb €CTECTBEHHOHAYYHBIX TEOPHUH.
Kaprtunasl Mmupa: peaurnosHasi, ObITOBasi, Xya0XKe-
CTBCHHasl. ECTCCTBGHHOHay‘lHaﬂ KapThuHa MHpa
(EHKM). OBomtoninss EHKM u ee atansl. IIpuHinnsl
IMO3HAHHUA B €CCTCCTBO3HAHHUHU.
Knaccudukarus Mmupos. I'paHuLIBI MUPOB U YCJIOB-
HOCTB 3THX rpaHuil. [Ipubops! mIst N3y4eHHUs] MUPOB,
HX 9BOJIIONUS OT CBETOBOT'0 MHUKpockona P. 'yka mo
CKaHHUPYIOUIETO TyHHEIbHOTO MUKpockona (CTM)
W aTOMHO-CIJIOBOT0O MHKpockomna (ACM). Mornexymsip-
HO€ pacIio3HaBaHHE U €T0 POJIb B IPUPOJAE U KU3HHU
genoBeka. KommnberoTepsl Oyaymiero.
Ilpaxmuuecxue pabomsi

1. HaGmrogenue 3a ropsieit cBe4oi ,

2. HaOmronenue 3a npopacTaHUEM CeMsTH

DdopmynupoBaTh NpeIMET HOBOW MHTETPUPOBAHHOM
yueOHOI TUCIUIIIINHBI HA OCHOBE COOTHECEHHS TOTO,
YTO YK€ U3BECTHO M YCBOEHO I10 YaCTHEIM Y4eOHBIM
NHUCIHIUTMHAM B Kypce OCHOBHOM IIKOJIBI, U TOTO, YTO
€elle HeU3BECTHO.

COOTHOCHTSH BIIMSTHHE IPHUPOIBI C pe3yJIbTaTaMU TBOP-
YeCKOr'0 BJOXHOBEHHS JesiTelIel HCKyCcCTBa B €ro pas-
JIMYHBIX cepax.

OmnpenenaTs BaKHEHIINE MOHATHS U XapaKTePH30-
BaThb CTaHOBJICHHE (U3HUKH, XUMHHU M OHOJIOTHH IIO
KypCY OCHOBHOM HIKOJIBI.

YyacTBOBaTh B yUYeHHUUECKOH KOH(PEPESHIINHA U CEMHUHa-
pe. CoBeplieHCTBOBAaTh KOMMYHHKAaTHBHYIO KOMITE-
TEHTHOCTH B IIPOI€CCE BBICTYIUIICHUS MIepes OTHO-
KJIaCCHUKaMHM, OTCTaMBaHUs U 0OOCHOBAHHOCTH CO0-
CTBEHHOH TOUYKU 3PEHHUS U YBaXKEHHUSI K MHEHUIO
OIIIOHEHTAa IPU 00CYXIECHUN BOIIPOCOB CEMHHApa

U COOOIIEeHUH.

XapakTepHn3oBaTh: MHOTOI'PAaHHOCTH B3aUMOOTHOIIIE -
HHI YeJoBeKa U MPUPOJIBI, SMITHPHUYECKUN YPOBEHb
Hay4YHOTI'O IIO3HAHUS U €r0 COCTaBJIAIONINE, TEOpEeTHYE -
CKHH YpPOBEHb HAYYHOTO ITO3HAHUS U €r0 COCTABJISIO-
II[1e, OCHOBHBIE W IMMPOU3BOAHEIC SIUHUIIBI U3MEPCHUS
¢dusndecknx BenuynH CU, BakHeHIIne KaTeTOpUH TEO-
pHH TTO3HAHMS: OHSTHS, 3aKOHBI. TEOPUH Ha OCHOBE
MaTepHayia OCHOBHOH IIKOJIBI IO (PU3HMKE, XUMUH U
OHOI0OTHH, Ha OCHOBE JACAYKLIHUHU - o01Iee
MIpeICTaBICHUE

0 Hay4JHOH KapTHHE MHpPA, YaCTHOE - O €CTECTBEHHOHA-
YYHOI KapTHHE MHUpa U €AUHUYHOE - O IPEeIMETHOMU
KapTuHe Mupa, 3Boatonuo EHKM, sBomtonuio paznny-
HBIX IPUOOPOB IJIsI U3YUSHHSI MUPOB.

MonenupoBats, T. €. IpeoOpa3OBEIBATE OOBEKT MTO3HA-
HHSI U3 YyBCTBEHHOW ()OPMBI B MOJEJIb, I'/I€ BBIACIICHBI
CYILIECTBEHHBIC XapaKTEPUCTHUKH 00beKTa, U
NpeoOpa30BBIBATE MOJIENIH C LIEJIBIO BBISIBICHUS OOLINX
3ak0HOB. ONIepUpOBaATh PA3IMYHBIMHU MOJACISIMU
€CTEeCTBEHHOHAYUYHBIX JTUCIUIUIUH I UX TO3HAHHUSI.
[IpoBOAUTH YKCIEPUMEHT C COOTIOIEHNEM TEXHUKHU
0e30macHOCTH, HAOMIOaTh 32 HUM, (PUKCUPOBATE pe-
3yJNbTAaTHl M HHTEPIPETUPOBATh HUX.

CTpouThs MOAEIN MOJIEKYJI OPTaHHYECKUX COeIHMHEHHI
W yCTaHaBJIMBATh 3aBUCUMOCTB UX CBOHCTB OT CTpoOe-
HHSI Ha IpUMepe U30MepoB OyTaHa.

WnnmrocTpupoBaTh 3TOT YPOBEHb HAYYHOT'O TTO3HAHUS
NIpUMepaMHu CTaHOBJICHUS Hay4YHBIX TEOpHil B pU3NKE,
XWMUH ¥ OMOJIOTHH.

CpaBHHUBATh MeX1y coOOOH YpPOBHU MO3HAHUS U MOJIE-
JIMPOBaHHE HAa KAXKJIOM ypOBHE.

Ha3zpIBaTh: )KHBOTHBIX U PACTEHHS B COOTBETCTBHH C
MpaBujaMu OMHApPHON HOMEHKJIATYPbI, HEOPTraHU-
YeCKHe BEIIeCTBa Pa3HBIX KJIACCOB - B COOTBETCTBUU C
MpaBuiIaMu XuMudyeckoir HomeHknatrypsl MIOITAk.
PackpbIBaTh: JUAICKTUKY €CTECTBO3HAHMUS, POJIb
€CTECTBO3HAHMS B MUPOBO33PSHHHU COBPEMEHHOT'O
YyeJIoBeKa, BKJIaJl OMOJIOTHYECKOTO SI3bIKa B €CTECTBCH-
HOHAyYHBIH S3BIK U €T0 OOIIEeKyIbTypHOE 3Ha4YeHHUE,
BKJIaJI XHMHUYECKOTO SI3bIKa B €CTECTBEHHOHAYYHBIH
SI3BIK U €TO OOIIEKYyIbTYpHOE 3HAUSHHE, BKIIAaT (pU3H-
YECKOTO SI3bIKa B €CTECTBEHHOHAYYHBIH S3BIK U €ro
o0meKkyIpTypHOE 3HaueHue, cTpykrypy EHKM wu B3a-
HMOCBSI3b €€ JacTeH Ha KOHKPETHBIX IPpUMepax n3
$bu3NKH, XUMHUHU 1 OUOJIOTHH.

VYcTaHaBIUBaTh COOTBETCTBUE MEXK/IY CTAPUHHBIMU
PYCCKUMU €AMHHIIAMH U €IMHULIAMUA U3MEpeHUs Qu-
3UYECKHUX BEJIMYUH HEKOTOpPHIX cTpaH u CH.




aconu.
3. Habmonenue 3a M3MEHEHHEM TEMTIEPATYPhI

JIb/1a ¥ €r0 COCTOSHUEM IIpU HarpeBaHHU.
Konmponavnuasn paboma
1. EcTecTBO3HaHWE U MeTOAbI €ro NO3HaHUA

KoHnkpeTrnsnpoBaThk NPUHLMIIBI, OTPaXkaroIIKe B3au-
MOCBSI3b (DYHIaMEHTaJIbHBIX TEOPHUi, HE TOJIBKO Ha
€CTECTBEHHOHAYYHOM, HO ¥ Ha T'YMaHHTapHOM y4eO-
HOM MaTepuaie.

KrnaccudunupoBaTs oOkpyXaroluii MUp Ha MeTa-, Ma-
KpO- 1 MUKPOMHUPHI (B TOM YHCJIE H HAHOMUD).
Jloka3bIBaTh OTHOCUTEIIFHOCTH 3TOM KIIaCCH(pHUKAINH.
OnuceIBaTh MOJIEKYIIPHOE PACIIO3HABAHHUE U €r0 3HA-
YeHHE B IPUPOJE U KU3HHU YeJTOBEKA.

Meramup (25 4)

XpOHOJIOTHST ACTPOHOMHUYECKHUX IIPEICTABICHUN U
OTKPBITUH: TEOLEHTPUYECKAsI CUCTEMA MHPA;
AHTPOMNOLEHTPHUUECKAS] CHCTEMA MUPA;
TreJIMOLIEHTPUYECKAsl cUcTEMa MUpa. ACTPOHOMBI
XVI1-XIX BB. 1 X BKJIaJ B pa3BUTHE
npencrasiennii o Becenennoii. Kocmonorus. Briazg
OTE€YECTBEHHON HayKHU B MUPOBYIO KOCMOJIOTHIO.
duznyeckue ABICHU U 3aKOHBI, CBSI3aHHBIE C IIPOUC-
XO0XKJeHHEM U cTpoeHueMm BceenenHoil. D dekr
Hormepa. 3akon Xa66xa. Teopust Bonbiioro B3peiBa.
EnuHuIB! N3MepeHnsi KOCMUYECKHUX PACCTOSTHUH.
Heb6ecusie Tena. Co3pe3nus. 3Be3HbIE CKOIIJICHHUS.
3Be3anl. [ImaneTsl. KoMmeTsl, METE€OPUTHI, aCTEPOUIEL.
IlepBrle Tenmeckomnsl U o0cepBaTopuu. Temeckom-ped-
pakTop U Teneckon-pedaekTop. Panuoreneckonsl U
MEXIUIaHETHBIE cTaHInU. OpOuTaabpHas aCTPOHOMHU-
yeckast o6cepBaropus (OAQ).

Ilepsriii 3akon Kemnepa. Anoreii u nepureii. Xapak-
TEePUCTUKHU 3iunca. Bropoii u tpetuii 3akoHs! Ke-
mIepa. 3aKOoH BCeMUpHOro TaroreHus. Kocmuueckue
CKOPOCTH.

OOmme cBeleHus O raJlakTHKaX. YepHbIe BIPHI.
Knaccudukanus ranakTiK: dJUIANTHYSCKHAE, CITH-
paJibHBIe, HeIIpaBUJIbHBIC, paguorajakTuky. Hama
INanaxTtuka - Mneunslii I1yts. KBazapsl.

3Be3abl, uxX poxaeHue. CrieKTpalbHBIA aHAJINU3 - OC-
HOBa HCCJIEOBAHUSI XMMHYECKOTO COCTaBa 3Be3/. Xa-
PaKTEpUCTHUKHU M KJIacCU(UKaLus 3Be3/1. [Ipoucxox-
nenne CoiHIA U ero cTpoeHne. CTpyKTypa COTHEUHOH
atMocepbl. COTHEUHBIH BeTep.

Ctpoenne CoTHEUHOH cuCTeMBI, THTaHEeTH COTHEYHOU
cucTeMsl. JIpyrue cTpykTypHbIe 3jeMeHThl COTHeYHOM
CHCTEMBI: CITyTHUKH IUIaHET, aCTEPOUBI, KOMETBI, Me-
TEOPUTHI.

BryTpeHHee cTpoeHue 3eMITH U €€ XUMHYSCKUH COo-
cTaB.

CtpoeHnne u coctaB TUTOC(hHepbl. MUHEpAITBI U TOPHBIE
ropoibl. Pynsl. JIutocdepBbie IIIUTHI. 3eMIIETPSICEHHUS.
IIxana Puxtepa. IHTEeHCUBHOCTH 3€MJIETPSICEHUI.
Llynamu.

CocraB runpocdepsl. Muposoit okead. Mopsi. Hetu-
mmryHbIe Mopsi: CapraccoBo, Kacniniickoe u Apaiibckoe.
XHUMHUYECKHUHM COCTaB MOPCKOU M OKEaHUYECKON BOJIBI.
IIpomunie. Jlen B okeane. [ pennanaus.
AnTapkTupaa. JIBrmxenue Bog MupoBoro okeaHa.
ITpunusel u otnuBel. Mopckue TedeHus. Tumnsl
KJIuMaTa.

Bonpl cymu u ux kinaccupuxamnus. Pogauku.
I'etizeprsl. MuHEpanbHbIE BOOBI U HX
knaccudukanus. [Ipodiaema npecHoit Boasl. O3epo
Baiikan. Kapcrossle siBieHus u obpasoBaHue
CTaJJaKTUTOB U CTAJIATMUTOB. AHOMAaJIbHbIE
CBOMCTBa BOJbI U UX 3HAYEHUE B IIPUPOJIE.
ATMocdepa u ee cocTaB. BepTukanbHOE CTpOeHHE
atMocdepsl: Tporocdepa, ctpatochepa,
me3ocdepa, Tepmocdepa, sk3ochepa.

CoctaB Bo3xyxa. O30HOBBIE JIbIPHl U TAPHUKOBBIN
a¢dekrt. [Toroma u Kitmmar.

ATtMochepHoe gapienrne. KeccoHHas 1 BBICOTHAs

XapakTepHu30BaTh: XPOHOJIOTHUIO ACTPOHOMHYECKUX
MpEeACTaBICHUN U OTKPBITUII HA OCHOBE 3BOJIIOLINU
MpeACTaBIEHUIN O CUCTEMaxX MHpPa, OCHOBHBIE CTPYK-
TypHBIE 3JIEMEHTHI BCeleHHO, 3HaueHNEe MEXIIaHET-
HBIX aBTOMaTHYECKUX CTaHIUM, paAuoraiakTUKU

U KBa3apsbl, 3B€3/1bl HA OCHOBE MX CIEKTPaJbHOrO aHa-
nm3a, CoiHIle, eT0 CTPOCHUE U CTPYKTYPY COJTHETHOU
arMocdepsl, IJIaHEeTHBIE CUCTEMBI H HX TPOUCXOXK/Ie-
HHE, BHYTPEHHEE CTpOCHHUE 3eMIIU U XUMUYECKHI
COCTaB €€ uacTeil, coctaB ruapocdepsl U KpyroBopoT
BOJIbI, COCTaB U CBOMCTBA OKEAaHHMYECKOW U MOPCKOMH
BOJIbI, HA3€MHBIE U NIOJ3€MHBIE€ BOJIBI CYILIN U MOKA3bI-
BaTh OTHOCUTEIBHOCTh TAKOI'O JCJICHMS Ha IpUMepe
POJHUKOB, T€3epOB U MUHEPAIbHBIX HCTOYHHKOB,
cocraB aTMOC(EepBhl, €¢ YaCTH U UX 3HAYCHUE B JKU3HU
IJIAHETHI, aTMOc(hepHOe naBiIeHNE, IUKIOHBI M aHTH -
LIMKJIOHBI, aTMOC(epHBbIe (POHTHI, BIAKHOCTH BO3IY-
Xa U ee HOPMAaTHUBHI.

AHaIU3UPOBATh: BKJIAJ OTCYECTBEHHBIX YUYCHBIX B
MHPOBYIO KOCMOHAaBTHKY, HEKOTOpbIC Ha3BaHUs
CTPYKTYPHBIX 3J1eMEeHTOB BcenenHol, ycTpoiicTBo

W IPUHLOHIEI pabOTHI TEJIECKOIOB pa3HOro Tuna (JIMH-
30BBIX, 36PKaJIbHBIX, PAJHOTEIIECKOIIOB), CPAaBHUBATH
MX Ha OCHOBE aHaJIM3a; IPUYHMHBI IPUIMBOB U OTJIMBOB,
MPUYAHBI O30HOBBIX JBIP U MAPHUKOBOTO 3 dekTa u
MIPOTHO3UPOBATh MOCJIEACTBUS TaHHBIX SBICHUMN, CHITY
BETpa B COOTBETCTBHUH CO mikanoir bogopra, pe-
3yJNbTaThl KOHTPOJIBHOM paGOTHI U BHICTPAUBATh IIyTH
JIOCTHIKEHUS J)KEJIaeMOTr0 YPOBHS YCIIEIITHOCTH.
Haxonuts [lonsipHyto 3B€31y U ONpeiessTh IO €€ Mo-
JIOXKEHHUIO COOCTBEHHOE MECTOHAXOXK/ICHHE.
OnuckIBaTh: MIMEHSIOLIYOCS BeeleHHy 0 Ha OCHOBE
¢dbusngeckoii aprymentanuu (padbor A. Ditnmreiina, A.
®puamana, K. JTomepa, B. Ciiudgepa u 3. Xab6ma) u
Teopuun bonbIIoro B3peIBa, HUCTOPHIO CO3IaHUS Te-
JIECKOIOB, Hally I'anakTuky - Mueunsiit I1yTs, cTpo-
enue COJTHEeYHOH CHCTEMBI - IUTAaHETHI U APYTHe
CTPYKTYPHBIE 3JIEMEHTBI; CTPOCHHE U COCTaB JIUTOChEe-
pPBI M yCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3H
MEXJly HapylIeHUEM €€ CTPYKTYPbI U IPUPOIHBIMHU
KaTaKJIM3MaMH, KApCThl U UX XUMUYECKHUE aHTOHUMBI -
MpOoLIeCCHl 00pa30BaHuUs CTAaJAKTUTOB U CTaJIarMUTOB,
cnocoObl U3MEepeHus aTMOCHEPHOTO JaBICHUS;
U3MEpPEHHUE BJIAKHOCTH aTMOC(hEphl C TOMOIILIO
TUTPOMETPOB U IICUXPOMETPOB.

Hcnonp30BaTh OCHOBHBIE ACTPOHOMHUYECKHE
€IUHUIIBI PACCTOSTHUS.

YcTaHaBIMBaTh: COOTBETCTBUE MEXKIY
BaXXHEUIITUMU 3aKOHOMEPHOCTSIMU, KOTOPBIM
IMOAYUHSICTCS ABUKCHUE HEOECHBIX TEJ, U
MPaKTUUYECKUM 3HAUCHHUEM ITHUX 3aKOHOMEpPHOCTEH
JJIS1 UCCJIEIOBAaHUSI KOCMUYECKOT0 MPOCTPAHCTBA,
COOTBETCTBUE MEXAY BaXXHEUIITNMU
XapakTepUCTUKaMU 3B€3J U UX OCHOBHBIMU TUIIAMH,
B3aHMOCBS3b MEX/1y 3TUMOJIOTHEl Ha3BaHHUI HeOec-
HbIX Tesl COTHEYHOM CUCTEMBI M UX OCOOCHHOCTSIMH,
MIPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH JJOTHYE-
CKYIO LIEITb pacCy>XIeHUN U T0Ka3aTEIbCTB.
KrnaccuguiupopaTh: ralakTHKH, MOPsI IO Pa3jInd-




OoJsie3Hb. [[UKIIOHBI U aHTHLIMKIOHBL. ATMOC(EpHBIC
(pouTHL. BeTpa 1 nx BUABI: IKBaJ, CMEPY, aHTHIIAC-
car, raccar, Opus, ¢peH, Oopa, CHPOKKO, MYCCOHBI,
TalidyHBI, yparassl, cMmepuH, TopHasno. [lIkana bo-
dopra.

Braxxaocts Bo3ayxa. [IlcuxpomeTp u rurpomerp.
Touka pocsl.

O6naka, ux popmsl u pazmepsl. Tyman. Ocaaku u
nx tamnsl. Pagyra.

Ilpaxmuueckue pabomsi

4. I3yuyeHue 3Be31HOTO Heba ¢ MOMOIIbIO
MOJIBMKHOM KapThl.

5. M3y4yeHune KOJJIEKIIUU TOPHBIX TTOPO/I.
6./3y4eHune )KeCTKOI BOJBI U yCTPAHCHUE €¢
JKECTKOCTH.

7. 3y4yeHne mapaMeTpoB COCTOSIHHS BO3IyXa B
KabuHeTe.

KoHmpornbHasi paboma

2. Meramup. OGosouku 3emun: turocdepa, THapo-
cdepa, atmochepa

HBIM TIPHU3HAKAM, BETPa U OIICHUBATH OMTACHOCTD H
MOCJIEICTBHUS CHITLHBIX BETPOB: Tal(hyHOB,
yparaHoB, cMepdeii, TOpHaI0, 60pbI; MUHEpaTbHBIE
WCTOYHHUKH U OLIEHMBATh UX 3HAYEHHUE.
OrmpenernsiTh HeOECHBIE Tea U 3BE3IHBIE
ckoruTeHus. [IpoBOINTE: U3yUeHHE 3BE3IHOTO HeOa
C TMIOMOIIBIO TTOIBMKHOM KapThl, 9KCIIEPUMEHT C
COOITIOICHNEM TEXHUKHN OE€30IIaCHOCTH, HaOII01aTh
3a HAM, QUKCHPOBATH PE3yIbTATHI
HHTEPIPETHPOBATH

Maxpomup (51 u)

OcCHOBHBIE CBOICTBA )KHBOT'O OPraHU3Ma: €JUHCTBO
XHMHYIECKOT0 COCTaBa, OOMEH BEIIEeCTB, CAaMOBOCIIPO-
n3BegeHue. HacinencTBeHHOCTh, H3MEHUYHBOCThD, Pa3-
BUTHE U POCT, Pa3Apa)KMMOCTb, TUCKPETHOCTh U Iie-
JIOCTHOCTB, SHEPTr03aBUCUMOCTE. JKHBBIE CHCTEMBI Kak
CaMOYIIPaBIISIONINECS, CAMOPETyJINPYIOIIHecs,
camoopranu3yrommecs. Tpy Hagaga TePMOIUHAMUKH.
[NoHsiTHE SHTpPOIHNH.

OCHOBHBIE THIIOTE3HI IPOUCXOKICHUS )KU3HU Ha 3eM-
ne. 'nnoTesa MpouCcXoKACHUS )KU3HU ITyTeM OHOXH-
MHYECKOM 3BONIOIUH. JIMCKyCCHUSI O BOBMOXHOCTH CYy-
IECTBOBAaHMS BHE3EMHBIX [TUBUIN3AUNI. XUMHUYeCcKas
OpraHM3aIus KJISTKH Ha aTOMHOM - 3JIEMEHTHOM
ypoBHE. MaKkpo3sI€MeHTbI, MUKPO3IE€MEHTHI.
MoJteKysIpHBII yPOBEHb XUMHUYECKON OpraHu3aliuu
kieTku. Heoprannueckue coenHeHHs KiIeTKu. Boaa n
ee poJib. MuHepanbHbie conu. OpraHudecKue
BEIIECTBA KJISTKH.

KieTouyHbIi ypOBEeHb OpraHu3alMy KU3HHA Ha 3eMIie.
TxaneBblil ypoBeHb. TUIIBI TKaHEH )KMBOTHBIX U pac-

TeHuil. Opra"gHelii ypoBeHb. OpraHUAPMEHHBIA yPOBEHb.

[MonynsaunoHHO-BUIOBON ypoBeHb. buoreorne-
HOTHWYECKHil ypoBeHb. bruonenos. buocdepnsrii ypo-
BEHb.

ITpokapuoTs! u 3ykapuotsl. baktepun u ux kiaccu-
¢ukanms: mo ¢popme, MO THUITY MUTAHUS, IO OTHOIICHHUIO
K kuciopoay. OCOGEHHOCTH CTPOCHUs OaKTEpU U UX
JKU3HEesITeIbHOCTU. Pons GakTepuiil B mpupoie U
JKHM3HU YesoBeka. [[manobGakTepuu 1 OCOOEHHOCTH UX
CTPOCHUS M JKH3HEIESITEIIbHOCTH. Pob 1naHo0akTepuit
B npupoae. CTpoeHue KJIETKH 3yKapuot, Kierounas
Teopus M ee noJyioxeHus. [Ipocreiiime: KIryTHKOBEIE,
pecHUYHbBIC, aMeOOHUIHbBIC. 3HAYCHHUE TTPOCTEHIITNX B
MPUPOJIC U KU3HU 4YeoBeka. Bupycel. CTpoenue u
0COOCHHOCTH KU3HEACATESIILHOCTH BUPYCOB. BupycHbIie
3aboneBanus yenoseka. BUY u CIIV/A. I'puGsr. Ponb
rpuOOB B IPUPO/IC U B XO35IHCTBE YEIIOBEKA.

ITonsaTue sxocucremsl. buoron. buonuexnos. buoreone-
HO03. OTinuns OHoreoneHo3a ot AkocucTeMbl. Hecra-
OMIBbHBIE U CTAOMIBHBIE DKOCUCTEMBI. THUITOIOTHS JKH-
BBIX OPraHU3MOB SKOCHUCTEMBI. ABTOTpOo(dBI. ['eTepo-
Tpodsl. [ToHITHE O MUIIEBBIX (TPOPUUESCKHUX) HETISIX
6roreorneHo3a. buonornyeckuii KpyroBopoT BelecTBa B
TIpUpOJIE.

[NmmeBas mens. JIBa OCHOBHBIX THIIA TPOMHUISCKUX
nerneii - nacTOMIIHEBIe U AeTpUTHBIE. [Iummesast ceTs.

XapakTepHn30BaTh: IPU3HAKH )KUBOT'O U TOKa3bIBATh UX
OTHOCHUTEIBHOCTh Ha IIPUMEpPax U3 HEXXUBOU MPHUPOIHI,
a clie1oBaTeIbHO, 0000IIaTh COBOKYITHOCTE TAKUX
MIPU3HAKOB MIPU ONPEICICHUN )KUBOI'O, OCHOBHBIE
TUIIOTE3bl IPOUCXOXKICHUS )KU3HU Ha 3emile, MaKpou
MHUKPOSJIEMEHTHI B XMMHYECKOM OpraHu3aiuy XKU3HHU,
YPOBHH OpraHHU3allUM KU3HU Ha 3eMJIe HA OCHOBE
Ba)KHEHIINX MOHATHI Kypca OCHOBHOM IIKOJIBI (TKaHb,
OpraH, CHCTeMa OpPTaHOB, MOIYJISIHS, BU), Ba
HaAIapCTBa KUBBIX OPTaHU3MOB - IPOKAPHOTHI U
9yYKapHUOTHI HA OCHOBE OCOOCHHOCTEH CTPOECHUS UX
KJIETOK, OCHOBHBIE TTOJI0KEHHS KJI€TOYHOH TEOpHH,
OHOJIOTUYECKYIO SBOJIIOLHIO U €€ MPU3HaKH, OCHOBHEIE
TTOJIOXKEHUSI CHHTETHIECKOW TEOPHUH IBOIIOIHUH, SKO-
JIOTHIO KaK HayKy, ouocdepy u ee rpaHuLbl; 0COOEH-
HOCTH KimMata Poccun u ee mpupoaHBIX 30H, Gusu-
YECKYI0 IIPUPOY CBETA, 3aKOHBI PACIIPOCTPAHEHUS
CBETa M DKCIEPUMEHTAIbHO MOATBEPXKAaTh X, OHO-
JIIOMUHECLIEHLIUIO U €€ POJIb B )KU3HU )KUBOTHBIX,
IepBOE Hayajo TEPMOJUHAMUKHU U MNOHATHE BHYTPEH-
HEeM SHepruu, BaXXHEHUIINe NOHATHS TEPMOJIUHAMHUKHU,
MEXaHH3MBbI TEPMOPETYIISINN )KUBOTHBIX M PACTCHMUIA,
a"HoMallbHBIe (PU3MIECKHe CBOMCTBA BOJBI U pac-
KpBIBATh €€ POJIb B OPTaHU3AINN XKU3HU Ha 3emie,
noHsTHe o pH pacTBopa Kak mokasaTes ero Cpessl,
TIOHATHE «THJIPOJIN3 COJICI» U JIBa €ro cirydasi (Coln
CHJILHOTO OCHOBaHMS U cJIabo¥ KUCIOTH B HA000POT),
MIPUMEHEHNEe KUCIBIX U OCHOBHBIX COJIEH B MMPOMBIII-
JICHHOCTH, OMOTHYECKHE B3aMMOOTHOIICHUS MEXIY
OpraHM3MaMU U NPUBOJAUTH IIPUMEPHI TAKUX OTHOLIE-
HHI; DBOJIIOIIUIO MIPEJICTABIICHUI O MPOCTPAHCTBE

1 BPEMEHHU Ha OCHOBE KJIACCUYECKON MeXaHUKU Hpro-
ToHa, CTO u OTO, paznuyHble TUITBI OMOPUTMOB Ha OC-
HOBE IPUMEPOB PaCTCHUI U KUBOTHBIX, OOMEeH HH(DOP-
MaLlPleﬁ Ha pa3JIMYHbIX YPOBHAX OpraHu3aluu )XU3HHU,
BO3HHKHOBCHHE U Pa3BUTHE HOCUTEJICH HH(OPMAIIUH C
JNPEBHEHIIINX BPEMEH 10 Hairero BpeMeHu. OObsICHSITD:
TpHU Havdajia TCPMOAUHAMHUKH, OTHOCUTECIIBHOCTb BpE€aa U
ITOJIB3bI IJIs1 OPraHu3MoOB, YHAaCTBYIOIIIUX B 6I/IOTI/I'-ICCKI/IX
B3aMMOOTHOILICHUAX, B3aUMOCBA3b MAaCChbl U DQHCPIruu
KaK CJI€JICTBHE TEOPUH OTHOCUTEIBHOCTH.

PackpbIBaTh: OCHOBHEIE TTOJIOXKEHHSI TIPOUCXOKICHUS
’KM3HH Ha 3eMJIe COTJIacHO KOallepBaTHOM TeopHuu

A. H. Omnapwuna - k. b. Xonneitna, pons 6akrepwii B
MIPHUPOJIE U )KU3HH YEJIOBEKA Ha OCHOBE OCOOCHHOCTEH
CTPOCHHS U JKH3HEAESITSILHOCTH, POJIb IMAH O-




Dkosornueckue nupaMuasl. [lonsarue 06 skonoruu.
OcCHOBHBIE TPOOJIEMBI SKOJIOTUU. DKOJIOoTHIecKue (ak-
TOpBL: a0MOTHYEOKHE, OMOTHYECKHUE, AaHTPOIIOT€HHBIE.
Buocdepa u ee rpannnsl. KoHnenus sBostonuu 6uo-
cdepsr B. M. Bepranckoro. Hoccdepa. Texnochepa,
OCHOBHBIE TTOJIXOHI B YUCHUU 0 Onocdepe,
DKoJIOTHYECKHE TPOOIEeMBI YeI0BeUeCTBA. JKOIOTHYE-
ckre mpobiieMbl: aTMocdepsl, ruapochepsl, Turoche-
pEl, 6uocdepsl. [IponoBonscTBeHHAS IpobiIeMa u 3KO-
jorust 6e30MacHOro MUTaHus. Y pOaHU3alus U 9KOJIO-
THs TOpoJa U kuinnma. ITyTrn pemeHnst 5KOJIOTHIeCKUX
npo6aeM. KoHnenmus ycToidYnBoro pa3BuTHs.
TTonsTHe OMOIOrNYEeCKOH IBOJIIOINH. JTUTEITEHOCTD,
HEOoOpaTHUMBIH XapaKTep, HalIPaBJICHHOCTH YBOJIIOLIHH.
OcHOBHBIE HallpaBJICHUsI YBOJIONHH. bronoruuyeckuii
nporpecc. buonornyeckuii perpecc. AHTPONIOreHe3 U
€ro 3Tarlbl.

[Ipeanocsuiky co31aHus 3BOJIOLMOHHON TEOpUU

4. JlapBuHa. Jlornueckasi CTpyKTypa JapBUHU3Ma.
CuHTeTHYeCKas TEOpHUs 3BOJIOLUNA. MUKPOIBOIIONHS,
Bunoobpa3oBanne. MakpodsBOIIOIUS. JIBIKYIIHUE CH-
JIBI SBOJIFOIIMHU: MyTAallMOHHBIA IIPOIECcC, MOIMYIISIIIHOH-
HBI€ BOJHBI, H30/sinHsl. POpPMBI €CTECTBEHHOI'O 0TOOPA.
Knumar Poccun. [lpupoaHo-kKauMaTu4eCcKue 30HbI
Poccun. PazHooOpasue u mpucnocoOI€HHOCTh KUBBIX
OpraHU3MOB K TOH WU MHOUW NMPUPOAHO-KIMMaTH4Ye-
CKOMU 30HE.

Cget. PazBuTHe npeacraBlIieHH 0 IpUpoJie CBETA.
DJeKTpOMarHuTHOE H3NIy4eHue. [[JInHa BOJIHEI.
Yacrtota xonebannii. I1Ikana 351eKTpOMarHUTHBIX

BOJIH. y-Jlyunu,

PEHTI€HOBCKOE U3IIydeHHe, YIbTpadHOoIeTOBOS U3ITY -
4eHHue, BUIUMOE U3IydeHne, HHPpaKpacHOE HU3IIyUeHHE
U UX POJIb B IPUPOJIE U KU3HH YEIOBEKA.
JlBoiicTBeHHas npupoaa ceera. PoToH.

3aKOHBI OTPAKECHUS U IpeJIoMIIeHUs cBeTa. OTHOCHU-
TEeIBHBIA MOKa3aTeNb npeoMiaeHusi. PakTopbl, BIH-
IOIlIME Ha MMoKa3aTelb MPEeJIOMIJICHUS: IPUpOJa Bellle-
CTBa, TeMIlepaTypa, JJIMHA BOJIHBI MTaJal0lIero U3iy-
yeHus. Peppakromerp. ucnepcus, nudpakuus u
nHTepdepeHus ceeTa.

BriusiHue cBeTa Ha OPraHU3aIUIO KU3HEHHOTO IIHKJIa
oprann3moB. buoputmer. @orocunres. Kitaccuduka-
LMl PACTEHUH Ha CBETOJIOOMBEIE, TCHEITIOOUBBIC U TE
HeBbIHOCIUBEIE. DoTOTponn3M. 3HaueHHUE CBETa A1
OpHEHTAlNH XUBBIX CYIIECTB B IpOCTpaHcTBe. bruo-
JIIOMHHECIEHIIUS U €€ POIb B )KU3HH )KUBOTHBIX.
TepMmoamHaMUKa U €€ MPOTHOCTHYECKOE 3HAUCHHE.
BHyTpeHHs1s1 sHEprUsi TEpMOJIMHAMUYECKOU CUCTEMBI.
IlepBoe Hauano TepmoanHaMuku. Temnonepenaya. Te-
IUIONIPOBOAHOCTE. KOHBEKIMS: eCTeCTBEHHAsI U MTPH-
HyIHTenbHas. TeroBoe u3rydeHune.

Bropoe Hawano trepmonmnamuku. KonmdaecTBo temno-
Thl. TenmoemMkocTh. TemnnoBoe paBHoBecue. Tepmoau-
HaMHUYCCKUE CUCTEMBI TPEX TUIIOB: U30JIMPOBAHHBIC,
3aKPbITBIC U OTKPLITHIC.

TemmnepaTypa kak mapaMeTp COCTOSTHUSI TEPMOIUHA -
MHYECKON CUCTEMBI.

TepMmoperynsanus B )xuBoi npupoae. Tenmonpoayk-
LIUs ¥ TeTJI00TAa4Ya. MeXxaHu3Mbl TEPMOPETY SN
)KUBOTHBIX U pacTeHuil. TemnepaTtypa tenaa
4yeJioBeKa U ee (pusnosiornyeckas poJib.
Kitaccudukaiiysi )KMBOTHBIX IO TEMIIEPATYPHOMY
pEeXKHUMY U TeMIIEpaTypHOMY UHTECPBAIY OOUTaHMUS.
AxknumaTtuzanus. TeMmnepaTypHBIH pEeXHM.

Ctpoenune MOJIEKYJIBI BOJIBI. Bona KakK
pactBoputens. @Du3ndeckue CBOHCTBA  BOJIBI.
3HadeHne (U3NIESCKUX CBOUCTB  BOABI  JUTIS

OaxTepuii B mpupoe Ha OCHOBE OCOOEHHOCTEN cTpoe-
HUS U KU3HEJEATEIbHOCTH; POJIb CBETA, KaK a0HOTH-
yeckoro (akTopa mis (HOTOCHHTE3a U OPraHU3aLuN
OHMOPHUTMOB JKHBBIX OPTaHU3MOB, IPOTHOCTHYIECKOE
3HaYCHNE TEPMOIUHAMUKH JUJIST BO3SMOXKHOCTH IIpOTe-
KaHU QU3HMYIECKHX U XUMHYECKUX IIPOIIECCOB, POJIb
BOJBI B OHocdepe Ha OCHOBE MHTETPallH €CTECTBEH-
HOHAYYHBIX JTUCIUILUTHH.

BzanMoneiicTBOBaTh B TpyIIie B IpoIiecce BHICTYIUIE-
HUSL.

OmnpenensiTe GENKH, XKUPHI, YIIIEBOABI U HYKJICHHO-
BBIC KHCIIOTHI U XapaKTepHU30BaTh MX POJIb B JKU3HU
KJISTKH.

DKCIepUMEHTAIbHO HACHTH(QHUIINPOBATE OCIIKH U
YIJIE€BOJBI.

AHaIU3UPOBATh: CYLICCTBEHHBIC IPU3HAKH KaXIOTO
YPOBHSI, YPOBEHBb CTaOMIBHOCTH OMOTEOLIeHO3a, IPH-
YUHBI, IOCJICACTBUS U MPEAJIaraTh IIyTH PELICHUS
rI100aNIbHBIX HKOJOTHYECKHUX MPOOIIeM, pe3yIbTaThl
KOHTPOJIBHOH paGOThI M BBICTPAaUBaTh IIyTH JOCTHXKE-
HUSI )KEJIAeMOT0 YPOBHS YCIICIIHOCTH; BIMSIHUE pa3-
JINYHBIX (PaKTOPOB Ha MOKa3aTelb MPEIOMIICHUS, POJIb
CBETa B OPUEHTALIMH JKUBBIX OPraHU3MOB B OKpY -
JKaroIei cpene, BIUSHUE TEMIIEpaTyphl Ha JKUBEIC
OpPTraHU3MBI U IIPUCIIOCOOIEHHOCTh X K 9TOMY abuo-
THYECKOMY (paKTOpPy, POJIb THAPOJIM3a B OHOXUMUYE-
CKHX IIPOIeccax JKUBBIX OPraHU3MOB, POJIb COJICH Kak
abuoTuyeckoro (pakTopa JIst )KUBOTHBIX (OCOOEHHO
BOJHBIX) U PACTCHUH, IPUYNHBI YXYAIISHUS II0I0PO-
ZI¥s1 TIOYUBBI, Pe3yJIbTaThl KOHTPOJIBHOH pabOTHI U BBI-
CTpauBaTh IIyTH JOCTHXKCHUSI KEJIaeMOTr0 YPOBHS
YCHENIHOCTH; 3HaYeHne oOMeHa MH(pOpMaLiH JJIs JKH -
BBIX OPTaHM3MOB, B TOM YHCJI€ M YEJIOBEKA, COCTOSIHHUE
COBPEMEHHBIX HOCHTeNEH HH()OPMALMH U TPOTHO3UPO-
BaTh IIyTH UX NAJIbHEHIIEI0 COBEPIICHCTBOBAHUS.
CpaBHUBATh: IPOKAPHOTHI U 3yKAPHUOTHI, TJIABHBIC Ha-
IIPABJICHUS SBOJIIOIUHU: OHOJIOTHYECKU Iporpecc 1
GUOJIOTHYECKHUI perpecc, MUKPO- U MaKpO3BOJIIOIHIO,
OmnuceIBaTh: HA OCHOBE CBEACHUM IO OMOJIOTHHU U3 OC-
HOBHOH IIKOJIBI IPOCTEUIINX U BUPYCHI, a TAKXKE UX
3Ha4YEHHUE B IIPHUPOJIC U KU3HHU YEIOBEKa, IKOJIOrHYe-
CKYIO CHCTEMY, IMHIIEBbIC LMK U MUIIEBbIE CETH, OC-
HOBHBIE IOAXOJBI B YYeHUH 0 Onocdepe, 3HaueHUE
YTHJIM3AIUH U TTepepaboTKU OBITOBBIX OTXOJOB, OC-
HOBHBIE 3Tallbl aHTPOIIOTreHe3a, AJIEMEHTapHBIE YBOJIIO -
LHOHHBIE (GaKTOPHI (ABMIKYIIIHE CHIIBI) SBOJIOIUH;
IIKaJy JeKTPOMarHuTHEIX BoJH JIk. MakcBena,
TeIuIoNepeiady U €€ CIocOo0bl, TEIUIOBOE PaBHOBECHE
W aHAJIM3UPOBaTh €T0 CMEIICHUE IS Pa3IMYHbIX Tep-
MOJMHAMHUYECKHX CUCTEM, KOJIMYECTBEHHYIO XapaKTe-
PHUCTHKY PaCTBOPOB C IOMOUIBIO MOHITHH «PacTBOPH -
MOCTBY» U «MaccoBasi JOJIsi pACTBOPEHHOTO BEIIECTBAY.
Pa3nuyaTh BUPYCHBIC H TPUOKOBBIC 3a00JICBaHUS Ye-
JIOBEKa U COONII0aTh Mepbl MPOGUIAKTHKH.
KiaccuuimpoBaTh: )KHBBIX CYIIECTB 9KOCHCTEMBI 110
pOJIH B MHILEBOH 1NN U TUILY MUTAHUS, SKOJIOTHYE -
ckue (haKTophl, XapaKTepH30BaTh BUIbI OOPLOBI 34 Cy-
LIECTBOBaHHE B GOPMBI €CTECTBEHHOTO OTOOpa.
I'paduueckn 0TOOpaKaTh SIKOJIOTHYSCKUE TUPAMUIBI.
BrienaTh: orpaHHYUBaroIIie HaKTopbl BEpXHEH

U HIDKHEH rpaHul 6uocepbl, OCHOBHBIE ITaIlbl
SBOJIIOLIMH PACTEHHUH U KUBOTHBIX.

HaxoauTh ¢ MOMOIIBIO pa3IudHbIX CPEACTB, BbIJIE-
JISITh, CTPYKTYPHUPOBATh U MPEJICTABIATh B BUIE
TOTOBOTO MPOAYKTa (COOOIIEHUS U TPE3SHTAIINH )
HE00X0IMMY10 HH(POPMAITHIO.

YcTaHaBIMBaTh: MPUYUH HO-CJIE/ICTBEHHBIE CBSI3H,
CTPOUTH JIOTHUECKYIO IIeIlb PACCYKASHUM U JOKa3a-




IIPUPOBI.

OCHOBHBIE TIOJIOKEHUS TEOPHUH IIEKTPOTUTHISCKON
nucconuanuu (TO/1). DIEeKTPOIUTHI U HEANESKTPOJIIH -
ThI. Knnaccugukanust HOHOB 110 pa3JIMYHBIM OCHOBA-
HUSIM. MexXaHU3MBbl TUCCOIHAIIAN SJIEKTPOIUTOB C
pa3HBIM TUIIOM XMMHYECKOH cBsi3u. CTeneHb
AJIEKTPOIUTHYECKOH nuccoruanuu. Coju, KUCIOTHI
" ocHOBaHus B cBeTe TO/JI.

PacTBOpUMOCTE U €€ KOJIMYECTBEHHAS
XapaKTEepUCTUKA - KOI(PPHUIIHESHT PAaCTBOPUMOCTH.
MaccoBas 00151 paCTBOPEHHOTO BEIIESCTBA B
pactBope. Bona xak amdoinur. Ilonstue pH
pacTBopa.

3nauenue pH B npupoae. 3nauenus pH
(pM3HOIIOTHYECKUX KUIKOCTEH YeJI0BEKa B HOpME.
Xumuyeckue cBOMCTBa BOJbl. B3aumopelicTeue
BOJbI ¢ MeTajulamMu. B3aumopeicTBrue Boasl ©
OKCHJIaMHU.

I'mppatanms. BzaumoneicTBre BOAbI C COJISIMU.
I'mpponus. Pasnoxxenue Boael. IloHssTHE 00 37I€KTPO-
nm3e U HoToause.

Pons Boawr B Onocdepe, ['naponns opraHndecKkux Be-
IIECTB B KUBBIX opranmsmMax. Knaccudukanms pacteHnit
10 OTHOIICHHIO K KOJIMYIECTBY BOJBI B OKpY KaromIei
cpene.

Bona xak abnorndeckuii GakTop B )KU3HU PACTCHHIA.
Coo0mIeHns yJanmxcs 0 IpeICTaBUTEISIX KCepO(PHUTOB,
Me30(HTOB, TUTpodUTOB, ruApoGuUTOB. Boma kak
abrnotnyeckuii paKTop B KU3HU )KUBOTHBIX.

Comu. Knaccudukanus coneit. Hanbonee pacnpoctpa-
HEHHBIE KHCJIBIE COJIM, UX NTpUMeHeHue. JKecTKkocTh
Bozbl. CoJIM KaK MHHEPaI000pa3yolIie BEeIeCTBa.
Coin - abnotnyeckuii paxrop. [IprcnocobieHHOCTH
pacTeHuil 1 )KUBOTHBIX K PA3JIMYHOMY COJICBOMY pe-
>)kuMy. BawsiHue conn Ha opranusm denoseka. [loHsTue
0 mouBe U Kiraccupukanus nous. [Iponecc
MOYBOOOpa3oBaHMsl. 3HaUCHUE MTOYBBI B IPUPOJIC U
JKHM3HU YesoBeka. 3emuenenue. [1yTr MoBbIICHHs
IJTOAOPOAUS TTOYB.

Buornueckue akropsl. buorrndeckue B3aMMOOTHO-
MIEHHSI MEXIy OpraHU3MaMH: KOHKYPEHIIHS, XUIITHHI-
9ecTBO, CUMONO03, mapa3uTu3M. [Ipu Mepsl OHOTHYECKUX
B3aUMOOTHOIIIEHUH B nipupoae. [Ipupoano-
kinumaTtuueckue 30861 Poccun. Ilpupona ceera.
OnTuueckue cBoiicTBa cBeta. CBET M MPHUCIIOCO-
OJIEHHOCTB K HEMY XXKHBBIX OpPTaHU3MOB. BHyTpeHHsIS
IHEPrUsi MAKPOCKOITUYECKOU cucTeMbl. TeruioBoe
paBHOBecue. Temneparypa. usnyeckue u
XHMHYECKHE CBOMCTBA BOABI. DIEKTPOIUTHIECKAS
nucconuauusa Pactsopumocts. pH. ConeHocts. ITouBa.
Paznuunbie abnoTndeckne GakToOpbl U
MPHUCTIOCOOISHHOCTD K HUM JKUBBIX OPTaHU3MOB.
buoTruueckue B3aMMOOTHOIIIEC HUS MEXIAy
OpraHUu3MaMHu.

[IpocTpaHCTBO U BpeMs B KIAaCCHYECKON MEXaHHUKe
HrroTona. AGcomroTHoe mpocTpaHcTBO. OTHOPOIHOCTH
MIPOCTPAHCTBA.

N3oTponHOCTH pocTpaHcTBa. MHepunanbHas cucre-
Ma OoTcYeTa U nepBbii 3akoH HrroToHa. [Ipeobpazosa-
Hug [anuies u MNPpUHIOUII OTHOCUTEIIBHOCTHU anunes.
AobcomtotHoe Bpemsi. CriernanbHasi TeOprsi OTHOCH-
teapHOoCcTH (CTO). [IBa noctynata CTO u OCHOBHEBIE
CJICACTBUSA, BRITEKAOMKUE U3 HuX. OOII1ast TeOpus OT-
HocuteabHocTu (OTO).

Buopurmsl. Tunsl 6uoputmoB. [Ipu Mepsl pa3IHIHBIX
THUIIOB OMOPUTMOB y PacTeHUH U KUBOTHEIX. DoTorIe-
puonmu3M. buoputMsl genoBeka. JJUCHHXPOHU3M.
IlepBast 1 BTOpast CHTHAJIbHBIE CHCTEMBI UYeJIOBEKa.
OO6meH nH(popManuel Ha pa3IMYHBIX YPOBHSIX OPTaHHU

TEIBCTB, CBA3U B CTPYKTYpE JapBUHU3MA,
B3aHMMOCBSI3U MEXY OCOOCHHOCTSIMHA IPUPOIHBIX
30H U MPHUCIOCOOICHHOCTHIO )KUBBIX OPTAaHU3MOB K
YCJOBHUSAM OOHTaHUS.

O06001maTe OCHOBHBIE CBEJIEHUSI II0 KOHKPETHOM
npooGieMaTiKe, BBIJICNSATh M XapaKTepHU30BaTh
Ba)KHEHIINE TTOHATHUSI, 3aKOHBI U TEOPHU.
IIpoBoauTH pedIeKCHUI0 COOCTBEHHBIX JOCTHKCHUMN
B U3YUYCHUH I'€0JIOTUYECKUX 000JI0UYeK 3eMITH.
HaxoauThb ¢ MOMOIIBIO pa3jIudHbIX CPEACTB, BblAe-
JISITh, CTPYKTYPHUPOBATh U MPEJICTABIATH B BUJIE
FOTOBOIO MPOAYKTa (COOOIICHUS U MPE3CHTAI[H )
HEO00X0IMMYI0 HH(POPMAITHIO.

B3aumoneiicTBoBaTh B TpyMIIE B IIpOLIEcce
BBICTYIUJICHUS.

OneHuBaTh: 3HA4YCHHE KaXKIOrO0 H3 JHAIa30HOB
9TON IMIKaJbl AJs OPUPOJABI M KU3HU YeEIOBEKa,
3Ha4YeHUE

TeIUIoNepelayy sl IPUPOIBI U )KM3HU YeJIOBEKa,
3HAYCHHE TEMIIePaTypPhI ISl XOPOIIETO CaMOYyBCTBHS
4yeoBeKa, 3HaueHue pH pa3nuuHbIX )KUJAKOCTEN IS
MIPUPOJBI U )KU3HU YEIIOBEKA, BPE/, KOTOPBIH MOYXKET
MIPUYHHHATH UCIIOIB30BaHUE KECTKOM BOIBI B TIPO-
MBIIUICHHOCTH U OBITY, 3HaYCHHUE TIOYBHI B IPUPOJIC

W J)KU3HHU YeJI0BeKa, POIb OMOPUTMOB ISl 3I0POBBS
YyeJoBeKa.

Jloka3pIBaTh: BOJHOBYIO IIPUPOIY CBETA, C IIOMOIIIBIO
OIIBITOB (PU3UYECKHE CBOWCTBA BOIBI, SJISKTPOIIPOBOI-
HOCTb PaCTBOPOB 3JICKTPOJIUTOB OIBITHBIM ITyTEM.
KnaccudummpoBaTh: pacTeHHs 110 OTHOIICHHUIO K CBETY,
JKUBOTHBIX 110 TEMIIEPATypPHOMY PEXKHUMY U OpPraHU3MbI
10 TEMIIEPATyPHOMY HHTEpPBaly OOUTaHUS,
HeopraHW4YecKHe BemlecTBa B cBete 1O/, pacTeHUs mo
OTHOILCHUIO K KOJIMYECTBY BOJIbI B OKpY>KarolleH cpene;
COJIM; TIOYBBI, XapaKTEPU30BaTh UX 3HAUCHHE

B IIPUPOAE KaK a0MOTHYECKOTO (paKTopa.

TTOBTOPUTH CTPOCHHME MOJICKYJIBI BOJIBI M THIIBI XMMH-
YeCKHUX CBs3ell (KOBAJICHTHYIO U BOJOPOJIHYIO) Ha OC-
HOBE BHYTPH- U MEXIPEIMETHBIX CBI3€i XUMHH C
OonoJiorueit u PU3UKOM.

IIpeackaspiBaTh paCTBOPUMOCTH BEIIECTB B Pa3jIHy-
HBIX THIIaX PACTBOPHTEICH.

DOopMyITHPOBATH OCHOBHBIE MTOJIOXKCHHSI TEOPHH JICK-
Tposutuyeckoit nuccormaruu (TO/]) u wutrocTpupo-
BaTh MX COOTBETCTBYIOIIUMH 3HAKOBBIMH MOJICIISIMH
(YpaBHEHHSIMH IHCCOIIHAIINH).

PemiaTe 3amaun ¢ HCHOJIB30BAaHUEM MTOHSTHS «MaccoBast
JIOJIsSI pAaCTBOPEHHOT'O BEIIECTBAY.

O06001aTEL: CBEAECHU 0 XUMHUYECKUX CBOMCTBAX BOJBI
W3 Kypca OCHOBHOM IIKOJIBI HA OCHOBE MEXIIPEIMET-
HBIX CBsI3€H C XUMHUEH, CBEICHUS 10 KOHKPETHOH mpo-
GieMaTHKe, BBIICISTh U XapaKTepPHU30BaTh BaKHE IKe
MTOHSTHS, 3aKOHBI U TEOPUH.

IIpOBOAUTE: SKCIIEPUMEHT C COOJIFOCHUEM TEX HUKHU
0e30macHOCTH, HAOIOIaTh 32 HUM, (PUKCUPOBATH pe-
3yJNbTaThl U HHTEPIPETUPOBATh UX; pedIIeKCHIO CO0-
CTBEHHBIX JTOCTHIKEHHH.

VYuacTBOBaTh B KOH(pEpPEHIIUN




3alUH KU3HHU.
Peakiuu matpuuHoro cunresa. @aronuros. Pediexc.
OroJorus.

BosnnkHOBeHME 1 pa3BuUTHE HOCHUTENEH HH(OPMAIIUH C
JpEeBHEUIINX BPEMEH 10 HaIllero BPEMEHHU.

Ilpakmuueckue pabomsl

8. PacriosHaBaHMe OpraHNYECKUX COSIUHCHUH.

9. N3zydeHne pacTUTEIIEHON U )KUBOTHOU KJIIETKHU

10. M3y4yeHne MHKPOCKOITMYECKOTO CTPOCHHUS
JKUBOTHBIX TKaHEH.

11. H3ydeHue NpocTeHIINX,

12.M3y4yeHne B3auUMOCBsI3eil B HICKYCCTBEHHOM KO-
CHCTEME - aKBapUyMe U COCTaBJICHHUE IleTeil MUTaHus.
13. H3ydenue OBITOBBIX OTXOJIOB.
14.T1pucniocoOJIEHHOCTh OPraHU3MOB K cpejie oOuTa-
HUSL.

15. H3ydeHne BOJHOBBIX CBONCTB CBETa.

16. HM3ydeHune n300pakeHHUs], 1aBa€MOT0 JIMH30M.
17. HsmepeHue yaenbHOH TEIUNIOEMKOCTH BOJBI.
18.HccnenoBaHue cpelibl pacTBOpa COJICH U COKa pac-
TEHUI.

19. U3ydenune cocTaBa MOYBHI.

KonTponbsHbie paboThI

3. IIpoucxoxaeHue xKU3HU Ha 3emiie. Y pOBHHU opra-
HU3aIHH )KU3HA. OCHOBBI 9KOJIOTHH. DBOJIIOIIMOHHAS
TEeopHsL.

4. Abuotnueckue GakTopbl ¥ MPUCIIOCOOIEHHOCTH K
HUM XHUBBIX OPTraHI3MOB

3amuTa iccne0BaTeNbCKUX MPOEKTOB (3 U)

O6061enHue 3Hanui 3a kype 10 knacca (5 yacos)

TemaTnueckoe miaanupoanue 11 kaace (102 4, 3 4 B Hemenn10)

Muxkpomup (54 4)

Bcenennasi, ranaktuky, 38e3a6l, ColHEUHas cUCTEMA:
OCHOBHBIC ITOHATHUS U 3aKOHBI IBUYKCHUS HEOSCHBIX
Tell. 3eMiIsl, ee CTPOCHHE U T€OJIOTHIECKHE 0OOJIOUKH.
ITonsiTHE O MUKPOMHPE U HAHOMHUDE.

Buocdepa u ee rpanuibl. MOJICKYISAPHBIA, KISTOY-
HBIM, TKAHEBbIH, OpraHMaMeHHBIH, MOMYISLIHOHHO-
BUIOBOW, OHOICHOTHYCOKHH W  OuochepHbIi
YPOBHM  OpraHM3allMid  >KM3HM  Ha  3emJle.
DKOJIOTrHYeCKUe CUCTEMBbl: OCHOBHBIE TOHSITHS.
EcrtectBeHHBIN 0TOOpP U ero GpopMbl. MyTaluu U Ux
KIaccupurkanus. MUKpo- 1 MaKpO3BOJIIOLUS .
Hayana repmoanHamMuku. D1€MEHThI TEOPUU
OTHOCHUTEIBHOCTH.

DBoMOLUs MIpea CTaBiICH UH O CTPOCHUU aToMa.
Mopgemn ctpoennsi atomoB JIx. Tomcona m 3.
Pesepdopna. Iloctymatel kBaHTOBOW Teopuu H.
bopa. IIpoTOHHOHEUTpPOHHas TEOpHUsS CTPOECHUS
aromaoro sinpa M. MBanenko m B. I'eiizenOepra.
DnekTpoHHass obosouka. M3oromel. CoBpemeHHOE
OIlpeJieJICHUE MOHITUS «XUMHYECKUN 3JIEMEHT.
IIpennochlIKu OTKPBITHS NEPUOAUYECKOTO 3aKOHA.
TlepBble MOMBITKU KIIACCU(PUKALIMH XUMHYECKUX dJIe-
MeHTOB. [leproguYHOCTh B HI3MEHEHUN CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEIMHEHMUI.
ITepuonnueckuii 3akoH B popmynuposke [. U.
MenneneeBa. CoBpeMeHHbIE NIPEACTABICHUS O
MPUYUH aX NEePUOAUIECKOrO U3MEHEHUS CBOIICTB
XUMHYECKHUX DJIEMEHTOB U UX COEJIMHEHUI.
CoBpemeHHast GOPMYITUPOBKA IEPHUOTHIECKOTO
3akoHa. [lepronnueckas cucreMa XMUMHUUYECKUX
3JIEMEHTOB KaK I'padHuecKoe 0TOOpaKeHHe
rnepuoanyeckoro 3akoHa. Ctpykrypa
nepuoanyeckoi Tabmuusl. [leprons! u rpynmsl.
IIporHocTuyeckas cuia U 3Ha4CHUE
MIEPUOANYECKOT0 3aKOHA U NTEPUOIHYESCKOMN

XapakrepuzoBaThk: 1uTochepy, runpochepy, atmMmo-
chepy, XUMHUECKYIO0 OpraHHU3aIHI0 KJIETKH U OO0~
ruueckue GyHKIHH OCIKOB, )KUPOB, YIIICBOJAOB U HY-
KJIEMHOBBIX KHUCJIOT, OCHOBHBIE ITOHSITHS YKOJOTHH:
eIV TTHTAHUS, TUIIEBBIE MUPAMUIBI, YKOJIOTHISCKHE
(hakTOpBI, OCHOBHBIE MOJIOKCHUS TCOPUH IBOJIOIUH,
TPU HaYajla TEPMOAUHAMHUKHN U UX MPUMEHUMOCTD K
J)KUBBIM CHCTEMaM, Ba)KHEHIIINE dIIeMEeHTapHbIe YacTH -
1bl, 00pa3ylolxe aToM; KOPIYOKYJISIPHO-BOJTHOBOU
yanau3M 3J€KTPOHOB; BaKHEHIINE 3JIeMEeHTapHbIE ua-
CTHIIbI, 00pa3yIIIMe aTOM, CTPOSHHUE JIEKTPOHHBIX
000JI04€K aTOMOB U MX JICKTPOHHBIE CIIOU WU
SHEPreTUYECKrUe YPOBHH, OOIIUE NMPEATOCHUIKH
CTaHOBJICHUSI €CTECTBEHHOHAYYHOI TE€OpUHU Ha
MpUMepe NEPUOANIESCKOTO 3aKOHA, IIIEMEHTHI MaJTBIX
TIEPHOJIOB IO UX TOJIOKESHUIO B IEPUOIUIECKOH
cucteme 1. 1. Menneneea, Bkiaa [lepuoguueckoro
3akoHa u [leprnoanyueckoi cUCTEMBI XUMHYECKUX
anemeHnToB . 1. MenneneeBa

B pa3BUTHE HAyKU U MOHUMaHHUE XUMUIECKOH KapTH-
HBI MUPa, HOHHYIO CBSI3b KaK CBSI3b, BO3HUKAIOIIYIO
IMyTeM OTJAauM WJIH IIpUeMa 3JIEKTPOHOB,
KOBaJICHTHYIO CBSI3b KaK CBS3b, BO3HHUKAIOIIYIO 32
cueT 00pa3oBaHUs OOMIMX JICKTPOHHBIX Map MyTEM
MepEeKPhIBAaHUS JIICKTPOHHBIX OpOUTANCH,
METAJUTHYECKYIO CBSI3b KaK CBSI3b MEXIY aTOM-
MOHAMH B METaJJIaX U CILIaBaX IMOCPEJICTBOM
0000IIeCTBICHHBIX BAJIECHTHBIX YJICKTPOHOB, COCTaB
W OCHOBHBIC HAIIPABIICHUS UCTOJIB30BAHUS U
nepepaboTKH MPUPOTHOTO raza, 0OCOOEHHOCTH
OpTraHMYECKHUX BEIIECTB, COCTAB U OCHOBHBIC
HAIlpaBJICHHS MCIIOJIL30BaHUs U IepepabOTKH
HedTH, OMONIOJIMMEPHI U UX POJIb, INIACTMACCHI,
Ki1accuHUIUPOBATh UX, HA3BIBATh MPEICTABUTEIICH U
00JIaCTH MPUMEHCHHS IIACTMACC, BOJIOKHA,




CUCTEMBI. 3HaUE€HHE MEPHUOJNUECKOr0 3aKOHA U
Ilepuoauyueckoi CUCTEMBI XUMHYECKUX 3JIEMEHTOB
0. N. MenneneeBa mist pa3BUTUS HaAYKHU U
MMOHUMAaHUSI XUMUYECKON KapTUHBI MUpa.
I[Ipumenenue G1aropoHBIX Ta30B.

Braropoansle ra3sl, Ipu4MHa UX CYIIECTBOBAHUS

B aTOMapHOM COCTOsIHUU. [Ipumenenune
OJIaropogHBIX ra30B.

IIpocTeie u cioXKHBIE BelllecTBa. AJIOTPONHUS KaK
IpUYHHA MHOT000pAa3usl MPOCTHIX BEIIECTB.
Heoprannueckue u opraHM4ecKue COeJUHEHUs.
Honnas xumuueckas cBsi3b. KaTMOHBI 1 aHHOHBI.
Cxema o0pa3oBaHHsI HOHHOU CcBs3U. MloHHBIE KpH-
CTAJUIMYECKUE PEIISTKU. XJIOPUJ HATPUs - TUIINY-
HBIN IIPEICTaBUTENb COEIUHEHUN C HOHHBIM THIIOM
cBsi3u. KoBasleHTHasI CBsI3b KaK CBsI3b, BOZHUKAIOIIAs
3a cyeT oOpa3oBaHMs OOIIMX JIEKTPOHHBIX Iap.
ATOMHBIE ¥ MOJIEKYJSIDHBIE KPHCTAJUIMYECKHE pelleT-
Ku. MeTannuueckasi XUMHUYecKas CBsI3b M MeTaJuIude-
CKHE€ KPUCTAINIMYECKHE PEIISTKH.

IIpuponnsblii ra3, ero cocraB ¥ HapaBJIEHUS UCIIOJIb-
30BaHMS B KAYE€CTBE TOILUIMBA M XUMHUUIECKOT'O CBHIPBSI.
Konsepcust merana. CuHTE3-Ta3 U €ro UCIOJIb30BAHUE
JUUISL TIOJIyY€HHSI CHHTETHIECKOro OCH3MHA U METaHOJIA.
IIpenenvHble U HENpenenbHbIE yriiesogopoasl. Ka-
YeCTBEHHBIC peaKIINU Ha KPaTHYIO cBsi3b. OcoOeHHOCTH
COCTaBa, CTPOCHHS U CBOHCTB OPraHUYECKUX COe-
nuHeHni. OCHOBHBIE ITOJIOXKEHUSI TEOPUH XUMHUIECKOTO
crpoenust A. Bytneposa, ®@. Kekyne, A. Kymepa.
Hedts, ee cocTaB, puzndeckue CBOHCTBA U MPOUC-
XOXKJICHHE. DKOJOTHYECKUE MTOCIICICTBHSI pa3iinBa
He(pTH U crtocOOBI 60pbsOBI ¢ HUMH. [TommyTHEIN HedTsI-
HOM ras, ero coctan. IIponieccsl nepepaboTku HedTH:
pexTudUKanys U KpeKuHT. [IpoayKTsl mepepaboTKu
HEe(TH U UX UCIIOJIb30BaHHUE.

OCHOBHBIEC TOHSTHSI XUMHHU BBICOKOMOJICKYJISIPHBIX
coenuHeHni. CiocoObI MOJTyYeHHs MTOJIUMEPOB: peaK-
LIMH TTOJIMMEPU3alMH U NOJMKOHAeHcaun. buomnonu-
Mepbl U uX Ouosiornyeckas poJib. [Inmactmaccest. Tep-
MOIUTACTHI M PBaKTOILIACTHL. [IpeacTaBuTeNN macT-
Macc ¥ 00JacTH UX NpuMeHeHus. BosokHa.
[IpupoHbIe U XUMHYECKHE BOJOKHA. [IpencraBurenu
BOJIOKOH M 00J1aCTH UX IpUMeHeHus, Heopranndaeckne
MOJINMEPHI KaK BEIIECTBAa AaTOMHOM CTPYKTYPHI.
[TonsiTue o cmecu Kak cUCTEME, COCTOSIIEH U3 pa3-
JIMYHBIX XUMHAYECKUX BemecTB. Kitaccudukamus cme-
ceil To BU3yalIlbHBIM IIPU3HAKAM H 10 arperaTHOMY CO-
crostHUIO. COCTaB cMecell: MaccoBasi U OOBEMHAS TOJTH
KOMMOHeHTa cMecu. CocoOBl pa3elieHusI CMeCeil.
[NousTue nucriepcHoit cuctemsl. Kitaccuduranms
JIMCIIEPCHBIX CUCTEM IO pa3MepaM IHCIIepCcHOH (assl u
arperaTHOMy COCTOSIHUIO THUCIIEPCHOHHOW Cpeabl U
nucriepcHo (a3bl. 3HaUEHHE JUCIEPCHBIX CHCTEM B
MpUPO/iE, MIPOMBIIIIIIECHHOCTH U MOBCEAHEBHOM KU3HU
yenoBeka. I pyOoaucepcHble CUCTEMBI M UX KJIACCH-
¢ukanms. [I[pumMeHeHne 3TUX CUCTEM B TEXHUKE U OblI-
Ty. TOHKOMCTIEpCHBIE CHCTEMBI, UX KJIacCU]UKaIHsI.
Koarymnsums. Cuaepesuc.

CtpoeHne aToMa U cTpoeHHe BemecTBa. CTaHOBIICHHE,
CYIIHOCTH M Pa3BUTHE BAXKHEUIITNX TEOPUH XUMHH:
MEPUOANIECKOr0 3aKOHA U TEOPUH XUMHYIECKOTO CTPO-
enus. Knaccudukanust opraHndeckux ¥ HeOpraHude-
CKHX BEIIECTB.

XUMHYECCKUC pPe€aKi Ui XUMHUYECKUEC SABJICHUSA, UX
OTJINYHUS OT PU3HISCKUX sABICHUM. Peakinu 6e3 nu3-
MEHEHHs cocTaBa BellecTs. Peakuuu, naymmue ¢ usme-
HEHHUEM 4KCJIa U COCTaBa BelllecTBa. Peakiuu, mpoTe-
Kariue C BIACICHHUEM HJINU ITOTJIOIICHUCM TCIIJIOTHI:
9Ka0- M YHAOTEepMHUYecKHre. JIpyrue npu3HaKy KIacCH-

KJ1accu(UIUPOBATh UX, HA3bIBATh NIPEACTABUTENCH 1
001acTH TPUMEHEHUS BOJIOKOH, CMECH KaK CUCTEMY
BEIECTB, pa3JIU4YHbIC TUIIBI JUCIEPCHBIX CUCTEM Ha
OCHOBE OT arperaTHOTO COCTOSIHUS TUCIIEPCHON
(a3el 1 TUCTIEpCUOHHON Cpenbl, CKOPOCTH
XHUMHUYECKON peakIuu U 3aBUCUMOCTb CKOPOCTH
XHUMHYECKON peakuu OT MPUPOBI pearupyromumx
BEIIECTB, UX KOHLIEHTPALMH, TEMIIEPaTypPHI,
IUTOIIaAN CONPUKOCHOBEHUS BEIIECTB, GAKTOPHI, OT
KOTOPBIX 3aBUCUT CKOPOCTH IIPOTEKAHUS
XUMHUYECKUX PEaKIUH, OKUCIUTEILHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMU KaK IIPOLECCHI, IIPU
KOTOPBIX U3MEHSIOTCS CTEIIEHU OKHUCIIEHNS aTOMOB,
3JIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIHM
pouecc Uis pacijiaBoB

U1 BOJHBIX PAaCTBOPOB 3JIEKTPOJIUTOB, XUMHUUECKHUE
HCTOYHUKHU TOKa Kak MpuOOpkI, mpeobpasyromiye
XUMHYECKYIO SHEPTHUIO B JJIIEKTPHUYECKYIO,
HAHOYACTUIIbl, TEXHOI€HHbIE HAHOYACTHIIBI U, B
YaCTHOCTH, Ha

HOTPYOKU; OTJAEIbHBIE METOIBI HAHOTEXHOIOTHii, MO-
JIEKYJSIPHBIA CHHTE3, CAMOCOOPKY. HAaBOCKOITUYIEOKOE
BBIPAIIUBAHUE KPUCTAIIIOB U MOJIUMEPU3ALHIO, 10-
CTHDKEHHSI HAHOTEXHOJIOTUH B Pa3JIMIHBIX 00JACTIX
HAayK{ M TEXHUKH, KaXIbIi TUII ¥ BUJ XUMUYIECKHX
peaxmuii.

IIpenmaraTts cmocoObl U MOJEITH U3yYESHUS Mera-, Ma-
KpO- ¥ MUKPOMHpA.

CpaBHUBaTh: KJICTKH PAaCTEHUM, )KUBOTHBIX U OaKkTe-
puii; XuMHYecKue U QU3NIECKUe SIBICHHS; IBa IT0X01a,
HCTIONIB3YEMBIX ISl TIOTyUYeHUS HAHOYACTHII; He-
OpraHHYecKHe U OpraHUYeCKHe BEeIeCTBa.
CTpyKTYypHpOBaTh SKOJIOTHYECKHE CHCTEMEL.
OmnpenensiTh: BKIAJ OTASIBHBIX OMOJIOrHYECKUX HAYK
(mapBUHH3Ma, TEHETUKH, YKOJIOTHH) B CHHTETHYECKYIO
TEOPHIO SBOJIIOLNH; HAHOTEXHOJIOTHH KaK HH-
TEerpUPOBAaHHOE HAIIpaBJICHWE B COBPEMEHHON HayKe U
MIPOU3BOJICTBE.

Paznuuate popMBI €CTECTBEHHOTO 0TOOpA, THUIIBI MY -
TaluH, a TAaK)Ke MaKpo- 1 MHUKPOIBOJIIOINIO, TOHSITHS
«IIPOCTPAHCTBO» U «BPEMsD» KaK B CBETE KJIACCUYECKOM
mexanukn HerotoHna, Tak u B ceete CTO u OTO
DWHIITeHHA; BUIBI KJIACCU(GUKAIIMH; PEAKIIHH TTOJTH -
MEpPHU3aIUH U TOJIHUKOHICHCAIINH.

AHanM3UpOBaATh PE3yIbTaTHl KOHTPOIHLHOW pabOTHI U
BBICTPAUBATh ITyTH JOCTHKEHHUS KEJIAeMOTO YPOBHS
YCHENTHOCTH.

[IpuBOANTH MOKA3aTENHCTBA CIOKHOTO CTPOCHUS
aTtoma.

OmnwuceiBaTh: 6mochepy U ee TpaHUIIBI, MOJIETH CTPOE-
Hus atoma /[>x. Tomcona, D. Pesepdopna u H. bopa n
aHAINU3UPOBATH UX COCTOSITENIFHOCTD, IIPaBHUIa YKOJIO-
THYECKH I'PaMOTHOTO MOBEJCHUS B Oe30MmacHoro oopa-
HIeHHs ¢ He()TenpoayKTaMH B OBITY U Ha MPOU3BOJ-
CTBe, HEOpPraHUYECKHEe MOJIUMEPHI, KJIIaCCU(PULIIHPOBATH
HUX, HA3bIBAaTh Hpe}lCTaBHTeJ’leﬁ u O6J'[aCTI/I NPpUMCHCHMUA,
CcrocoOBI pa3aeiiCHUs] CMeCei. Y CTAaHABJIUBATh:
B3aMMOCBSI3b MEXy MacCOi aTOMHOTO s/Ipa U €ro
3apsIoM Ha IIpUMeEpe H30TOIMOB, COOTBETCTBHE MEXIY
cBOMCTBaMU 0JIarOpPOJTHBIX Ta30B U UX MPAKTHIECKU M
MIPUMEHEHHEM, B3aUMOCBSI3HU MEX Ay Maccoi u
SHEpTHel, 3aBUCHMOCTD M1y THIIOM XUMUYIECKON
CBSI3W, TUIIOM KPHUCTAJUTMYECKON PEIIeTKH 1
(bu3HYECKNMH CBOICTBAMH BEIIECTB, 3aBUCUMOCThH
MeXay oObeMaMu TOOBIYN MPUPOIHOTO ra3a B PO u
OIOKETOM, 3aBUCUMOCTh MEXIy 00beMaMu 10 0bIYu
HedTH B PO 1 Gr01)keTOM, B3aMOCBSI3b MEXKIY
CBOMCTBaMH HaHO4YaCTHUI U UX NPUMCHCHHUEM B TCXHU -
K€ M TCXHOJIOTHUAX.




(pukanuu XUMHYECKUX PEaKlUHUil Ha IPUMepe CUHTE3a
okcupa cepsl (VI).

TToHsITHE O CKOPOCTH XMMHUYECKOU peaKIH.
I'oMoreHHble U TeTepoOreHHble peakiuu. 3aBUCUMOCTD
CKOPOCTH XMMHYECKOU peaKIu OT IPUPOIbI
pearupyronmx BeIecTB, UX KOHIIEHTPallUH.
3aBHCUMOCTh CKOPOCTH PEaKLHU OT TEMIIEPaTypHhI.
ITpaBuno Bant-I'odda. 3aBUCHUMOCTL CKOPOCTHU
peaKkuy OT IJIOIIAIN COIPUKOCHOBEHUS BEIISCTB U
Hanu4us Katainu3aropa. [loHsTHE 0 KaTanu3aTope u
katanuie. PepMeHThI, KaKk OMOJIOTUYECKUE
KaTaJm3aTopbl 0enkoBoi npupoibl. Knaccudukamus
KaTaJIM30B U UX MEXaHWU3MbI. POJb KaTanu3aTopoB B
HEOPraHUYECKON U OPTaHUYEeCKOW XUMUH.

CTerneHs OKHCIIEHUS U €€ ONpenesIeHue 1o hopMyie
coenunenus. [lorsitne 06 OBP. OxucnuTens u
BOCCTaHOBUTEJIb, OKMCIIEHUE U BOCCTAHOBJICHHUE.
OJeKTpOoIn3 pacIulaBOB U PACTBOPOB Ha IIPUMeEpeE
XJIopHUa HaTpus. DIEKTPOIUTHYECKOE MOITydeHUE
anromuHus. [IpakTrueckoe NpuMeHeHne
3JIeKTpoJin3a. | aTpBaHOILUIACTHKA M TaJIbBAHOCTETHSI.
T'anpBaHMYEeCKUE 3JIEMEHTHI Ha IIPU Mepe dJIEMEHTa
Jauuans-c-SIko6u, uX yCTPOWCTBO U NPHUHIHI

neiictBus. YCTpoHCTBO OaTapeiiku Ha mOpuMepe
CyXoro MIEJIOYHOTO SJIEMEHTA. VYcrpoiicTBO
CBHUHIIOBOTO  aKKymyjstopa. [anpBaHuzauusi |
aneKkTpodopes.

XUMUUECKHE PeaKIuy U UX KilacCUupUKaIus.
CKOpOCTb M 00PaTUMOCTh XUMHYSCKHUX PEaKIUH.
OBP. DnekTponn3. XUMHYECKHE UCTOUYHUKHU

TOoKa. XapaKTepUCTHUKA HAHOYACTHUIL U
Ha"HomaTepuanoB. Co3JlaHle MaTepHUaJIOB C
33JaHHBIMU CBOMCTBaMHU.

Hcnonp30BaHHe HAHOMATEPHAJIOB B IPEBHOCTH U B
cpeanue Beka. HaHouacTuisl B kocMoce, atmocdepe,
runpocdepe, buochepe, HanouacTuupsl B TEXHHUKE

W TEXHOJIOTHSX. YTJIEpOIHbIe BAHOTPYOKH M MepCIeK-
THBBI UX IPUMEHEHUS.

OCHOBHBIE CITOCOOBI MOJIYYEHUsI HaHOYACTHI. MoJjeky-
JIApHBIA CHUHTE3 U camocOopka. HaHockomuuecBoe BbI-
palyBaHue KPUCTAJUIOB M MOJMMEPHU3aIIHsl.

[ToHsITHE 0 HAHOTEXHOJIOTHIX. 3HAYeHHE HAHOTEXHO-
JIOTHii B PA3IMYHBIX O0JIACTSIX HAYKN U TEXHUKU:
SHEPreTHKEe, IEKTPOHUKE, MEAUIINHE, aBUALIHH

1 KOCMOHABTHKE, CEITbCKOM XO35HCTBE, OXpAaHE OKPY-
JKaroIIed cpenpl, ONTUKE. YTIepOaHbIe BAHOTPYOKH

M 00J1aCTH UX IPUMEHEHHUS,

Ilpakxmuueckue pabomai

1. U3yuenue ¢pororpaduii TPEKOB 3apsIKCHHBIX
4acTuIl.

2. Tlonyuenue, cobupaHve U pacio3HaBaHUE ra3oB.
3. Pacno3HaBaHWe mracTMacc ¥ BOJIOKOH.

4, H3ydyeHne XMMHUYECKHUX pEaKIUi.

5.C60pka raabBaHMYECKOI'0 AJIEMEHTA U UCTIIBITAHNE
€ro AcUCTBUSL.

KoHnmpornbHbie pabomabi

1. [ToBTOpEHNE OCHOBHBIX 3aKOHOB, MOHATUH U
Teopui kypca 1 O knacca.

2. Mukpomup. Atombl. BemecTsa.

3. XuMHu4eckue peakuu

N3yuaTh poTorpaduu TPEKOB 3apsHKEHHBIX YaCTHII,
aHAJIM3UPOBATh X, [I€JaTh BHIBOJIBI U HHTEPIPETUPO-
BaTh UX.

PackpbIBaTh: 9BOIIOLHIO TIEPBOHAYAIBHBIX U COBpE-
MEHHBIX MPEJI CTABJICH Uil €CTECTBCHHOHAYYHOM
TEOpHUH Ha IpUMepe Tpex (popMyIHpoBOK
MIePUOAUISCKOTO

3aKOHa, POJIb Pa3JIMYHBIX TUIIOB JIUCIIEPCHBIX CUCTEM
B JKM3HHU IPUPOJBI U O0IIECTBa, IPAKTHIEOKOE 3HAUE-
HHE 2JIEKTPOJIN3a; POJIb HAHOYACTHIL B IIPUPOJIE: KOC-
Moce, atmocdepe, ruapocdepe, buocdepe,
Co3naBaTb MOJIEIIH C BBIJICJICHUEM CYIIECTBEHHBIX
XapaKTepPUCTHUK OOBbEKTa U UX IIPEJICTABIICHUEM B
IIPOCTPAaHETBEHHO-TpadUIECKOIl UK 3HAKOBO-
CUMBOJIMYECKOH opme.

IIporHo3upoBaThk CBOMCTBAa XUMHUYECKHUX 3JIEMEHTOB
U X COeIMHEHMI Ha ocHoBe [lepuonnueckoit
CUCTEMBbI XUMu4Yeckux ameMeHToB [l. M. Menaeneea.
KoucTpyuposats Tabnuny [. M. Menneneesa ¢ uc-
MOJIb30BaHUEM KapTOUEK.

BrinonHAT IpsAMOE IeTyKTUBHOE JOKa3aTeIbCTBO
JUISI HEPUOANYECKOTO 3aKOHA HAa IPUMEPE OTKPBITHS
raJjuiusi, CKaHJINsl U TepMaHusl.

OOBSACHATH: 3aBUCUMOCTh HHEPTHBIX CBOWCTB OJ1aro-
POIHEIX Ta30B OT OCOOEHHOCTEH CTPOCHUS UX aTOMa;
YTO TaKO€ MHJIMBHUIYaIbHOE XMMHUYECKOE BEILIECTBO;
Ha OCHOBE UX CBOMCTB, €UHYIO IIPUPOTY
XUMUYECKUX CBS3CH; BaKHEHIIINE TOHITUS U
3aKOHOMEPHOCTH JBHXCHUS HEOCCHBIX TeJl.
KrnaccuduuuposaTs: BeuecTsa 1o pa3jindHbIM MPH-
3HaKaM: COCTaBy, IPOUCXOKIEHUIO, arPETaTHOMY CO-
CTOSIHHIO U JIp.; CMECHU U OTpPa’kaTh COCTAB C
IIOMOIIBIO HAXOXKJICHUsI OObEMHOI UM MacCOBOU
J10JI KOMIIOHEHTa CMECH; XMMHUUYECKHUE PeaKIUu 1o
pa3IuYHBIM OCHOBAaHUSM, KaTaju3.
ApPTyMEeHTHPOBAaTh MHOT0OO0Opa3ue MPOCTHIX

BEIIECTB SIBJICHHEM alJIOTPOIHH.

HaxoIuTh B3aUMOCBSI3b MEXK/y H3y4aeMbIM MaTEPHAIOM
u Oynymieit mpodecCHOHATBFHON IesTeNFHOCTHIO.
Co0mronaTh mpaBHiIa: SKOJIOTHYECKH TPAaMOTHOTO TO-
BEIICHUS B 0€301MacHOr0 OOpaIIeHus ¢ MPUPOIHBIM Ta-
aoM B OBITY M Ha MPOM3BOJICTBE, MPABHIIA TEXHUKHU
06€e301acHOCTH XUMHYECKOTO SKCIIEPUMEHTa, Ha0I0AaTh
3a HUM, aHAJIM3UPOBATH PE3YJILTAThI, E1aTh BHIBObI U
WHTEPIPETHPOBATh PE3yJIbTaThl HAOIIOACHHI.
OrnpeenaTh NPUHAUICKHOCTh BEIIECTB K Pa3IMYHBIM
THIIaM U KJIacCaM yTJIEBOIOPOJIOB.

HasbIBaTh OTAENBHBIX MPEICTABUTEIICH aJIKaHOB U aJl-
KCHOB.

HaGmromaTe u onuceIBaTh: JEMOHCTPALIMOHHBIN KCITe-
PHUMEHT C IOMOIIBIO POJHOTO SI3bIKA U SI3bIKA XUMUU,
JI€MOHCTPALMOHHBIA XUMHUUECKHUHN SKCIIEPUMEHT.
DopMynHpOBaTH OCHOBHEIE TTOJIOYKESHUST TCOPHH XH-
MHUYECKOTO CTPOCHHUSI.

OOBSICHATH MPUYUHBI MHOTOOOpa3usi OpPraHu4eCcKuX
COe)lHHeHHﬁ, MEXaHU3M I'OMO- U IT'€TCPOTCHHOI'O KaTa-
JIN30B.

[Tony4yath, cOOMpaTh U pacro3HaBaTh BOJIOPOI, KHC-
JIOPOJI, YIJICKUCIIBIM Ta3, aMMHaK U STHJICH.
Ol'lepl/lpOBaTb MOHATHUAMU XUMHH ITOJIUMEPOB.
CI/lCTeMaTl/ISI/lpoBaTb OCHOBHBIC CBCIACHUA T10
KOHKPETHOI Ipo6JiieMaTHKe, BBIICIATh U XapaKTe-
pHU30BaTh BaXKHEHUIIINE OHATHS, 3aKOHBI U TSOPHH.
IIpoBOIMTE: XUMUYECKUN SKCTIEPUMEHT C
coOJIr0/IeHEM TIPaBUJI TEXHUKH O€301aCHOCTH,
HaOII04aTh 32 HUM M OIHCHIBaTh C TOMOIIBIO
POIHOTO sI3bIKA U A3bIKAa XUMHUH; B COOTBETCTBUHU C
NpaBUJIaMH TEXHUKH 0€30MacHOCTH (HHU3NUECKUN
SKCIIEpUMEHT, HaOII0AaTh ero, GUKCUPOBATH




pe3yJbTaThl HAOIFOACHH, 1EJIaTh BEIBOABI U
MHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHHIL;
pediiekcuto coOCTBEHHBIX HOocTXeHUH. O0001mars
OCHOBHBIC CBEJICHUS IO MPOOIEMATHKE TEMBI,
BBIICIISITH U XapaKTePU30BaTh BaXKHEHIIINE MOHSITHS,
3aKOHBI U TEOPUH TEMBbI H IIPH MEHSTh UX JUIS pe-
[ICHUST KOHKPETHBIX 3aJaHUM.

Y4yacTBOBaTh B KOH(DepeHIIUN

YeloBeK U ero

310poBbe (21 1)

Buosnornueckas kinaccudukaius yenoBeka. [Ipsmo-
XOJKJICHHUE U €ro BIMsSHHUE Ha CKeJleT JyesloBeka. Pyka -
OopraH " InpoaykT Tpyna. PasBurtue uepena u ro-
JIOBHOTO Mo3ra uesioBeka. [lepBas u Bropasi cCUrHajb-
HbI€ CUCTeMbl. bruoconuanpHas npupoaa 4ejaoBeka.
OCHOBHBIE OHATHUS F'€HETHUKHU: HACJIEICTBEHHOCTb,
U3MEHYHUBOCTbh, T€H, XPOMOCOMBI, MyTallui, F€HOM,
TeHOTHII, ()EHOTHII, TOMUHHUPYIOIINE U PEIIECCUBHEIC
Npu3HaKky. | eHOM 4elloBeKa U ero pacimudpoBKa.
[IpakTHyeckoe 3HaUYCHUE U3YUYSHHS] TeHOMa YeJIOBeKa.
MeTonb! H3ydeHHs] TEHETUKY YejloBeka. | eHeTndeckue
3a00JIeBaHUS YEIOBEKA.

CKeJeT ¢ TOYKH 3peHUs PU3NIEeCKOro MOHSATHUS O PhI-
gare. KpoBooOpaimieHne B cBeTe THAPOTUHAMUKH:
IyJIbC, KpoBsiHOE AaBaeHue. JAuddy3us kak ocHOBa
(GopMupoBaHUA IEPBUYHON U BTOPUIHOW MOYH B ITOY-
Kax, a Tak)Ke ra3000MeHa B TKaHAX H JeTkKux. Tepmo-
PeryIIsIus C TOMOIIBIO KOXKH IIyTEM TEIIONPOBOIHO -
CTH, KOHBEKIIM Y, N3Ty4YeHHs] 1 HCTIapSHUS BOJBI.
DnexkTpoaMHaMUYecKas IPUPOJIa Iepeiaurl HEPBHBIX
UMIyIbcoB. OnTHYecKasl CHCTeMa 3peHust. AKycCTHYe-
CKasl CHUCTeMa ClIyXa M TrojlocooOpa3oBaHHeE.
XUMHUYECKHH COCTaB Tejla YeJI0BeKa: 3JI€MEHTHI U Be-
IIEeCTBa, UX Kiaccuukanus u 3HadeHue. Boxa, ee
pyHkuun. BogHsril 0amaHc B opraHu3Me 4eaoBeKa.
MuHepanbHBIE BEIIECTBAa U UX POJIb B )KU3HEESITEIb -
HOCTH OpPTaHH3Ma YeJIOBeKa. 3a00JeBaHusl, CBA3aHHbIE
C HEJJOCTATKOM FUTH M30BITKOM HEKOTOPBIX XUMH-
YeCKHUX JIEMEHTOB B OpTraHU3Me YeI0BEKa.

HcTopust OTKpBITHSI BUTAMHHOB. BUTaMUHBI Kak 610-
JIOTUYECKH aKTUBHBIE BEIIEeCTBA.

Bosie3Hu, BeI3BaHHBIE HEJIOCTATKOM HJIH U30BITKOM
BUTaMuHOB. CyTO4YHasi MOTPEOHOCTh YEJIOBEKa B BUTA-
MHHaX U UX OCHOBHBIe pyHkimn. Kinaccudukanms
BUTaMUHOB. BonopacTBopuMble BUTAaMHUHBI Ha ITpUMe-
pe Butamuna C. JKupopacTBopuMble BUTAMUHBI Ha
npumepe ButamuHa A.

HepsHast u rymMopanbHasi peryIsiiny IPOIECCOB KHU3-
HEAESATEIHFHOCTH OpraHu3Ma. [ OpMOHBI KaK MPOTYKTHI,
BBIpabaThIBa€MBbIE JKeJI€3aMH BHYTPEHHEH CeKpeIuu.
Knaccudukamus TopMOHOB 1O kKeJle3aM, KOTOPBIE UX
MPOAYIHPYIOT, U IO XUMHUYECKOH npupoae. CBoicTBa
ropMOHOB. HCYIHH, KaKk TOPMOH OEJIKOBOM IIPUPOIHI.
ApxpeHanuH Kak TOPMOH aMHHOKHUCIIOTHOH TIPUPOIEI.
CreponiHbIe TOPMOHEI Ha IPUMEPE MOTOBBIX.

I'umiep- u runopyHKINS Xeae3 BHYTPeHHEH cekpe-
iizezd

KpaTkue cBeneHUs 0 3apOoKI€HUH U pa3BUTHH (ap-
Makosiornn. Kiraccudukanus 1ekapcTBEeHHBIX CPEJICTB
10 arperaTHOMY COCTOSIHUIO: JKHJKHE, TBEPbIe,
MsITKHe. Ankaiionnibl. Bakuunael. Xumuorepa-
NeBTUYECKHE npenapatbl. AHTHOHOTHKU. HapkoTuye-
ckue mpemnapaTthl. HapkoMaHus U ee MocieACTBHSL.
OnTuMaabHBIN PEKUM IIPUMEHEHUS JICKAPCTBCHHBIX
Ipenaparos.

duznueckoe 310poBbE U ero kputepuu. Ilcuxuueckoe
3I0POBbE U €ro KpuTepruu. HpaBCcTBEHHOE 310POBbE H
ero kpurepuu. Tpu OCHOBHBIE COCTABJISAIONINE 3/10PO-

XapakTepu3oBaTh: TAKCOHOMETPHIO YeJIOBEKa U apry-
MEHTHPOBATh OTHECEHHE YEIIOBEKA K TOMY WU
HHOMY TaKCCHY B COOTBETCTBHUU C XapaKTEPHBIMU
IIPU3HAKaMHU JAHHOI'O TAKCOHA. FTEHOM Y€JIOBEKA U
MIPaKTUYECKOe 3HAaUeHNE ero paciIudpoBKY,
Ka4eCTBEHHBIH M KOJIMYECTBEHHBIA COCTaB
XUMHUYECKUX BEIIECTB, 00pa3yonIuX TeJIO YeJI0BEKa,
BOJIOPACTBOPUMBII BUTaMUH C U KHUPOPACTBOPHUMBIit
BUTaMUH A, a TaK)K€ aBUTAaMHUHODbI, HHCYJIUH,
aIpeHaJuH U CTePOUIHBIE TOPMOHBI, pe3yIbTaT TUIlep-
¥ runoGyHKIHH jKelle3 BHyTPEHHEH CeKpelnH,
aNKaJIONIbl, BAKIIUHBI, aHTHONOTUKU. CpaBHUBATH:
4JeJI0BEeKa U YeJI0BEKOOOPA3HBIX 00€3bsIH, HEPBHYIO H
T'yMOpPaJIbHYIO PETYJISIIIUH IIPOIECCOB
JKH3HEAESITeIbHOCTH OpraHu3Ma, JaHHBIE PACUETHOTO
CYTOYHOTO MHIIEBOT0 paiioHa C HOPMAaTHUBOM, AE€JIaTh
BBIBOJ 00 MX COOTBETCTBHH.

VYcTaHaBIUBATh: IPUYHHHO-CJIEACTBEHHBIE CBSI3U
MEXIy MPSIMO XOXKICHUEM H OCOOCHHOCTSIMH CKeJleTa
YyeJIoBeKa, 3aBUCUMOCTh MEXy CTPOSHHEM, BEITTOJIHS -
eMoii pyHkIMeH u pU3NIeCKUMH 3aKOHOMEPHOCTSIMU
OpPraHOB ¥ CHCTEM OpPTraHOB YEJIOBEKa.

PaznnyaTh NepBYIO U BTOPYIO CUTHAJIBHBIE CHCTEMBI.
OmnpenensaTh: BaXHEHUIINE TTOHATHS T€HETUKH, (PaKTO-
pBI 0Opasa )KU3HH, BIUSAIONIME Ha OMOJIOTHYSCKUI
BO3pACT, BUTAMHHBI KaK OMOJIOTHYECKN aKTUBHBIE BE-
IecTBAa.

IIpoBOANTH CPaBHUTENBHBIM aHATN3 METOIOB U3yde-
HHSI TEHETHKHU JeJIOBeKa U UX Pe3yIbTaTUBHOCTH.
AHann3MpoBaTh: HACJIEJOBaHUE TOMHUHAHTHBIX U pe-
LIECCUBHBIX ITPU3HAKOB POJUTEIICH, IPUYNHBI U T10-
CJIeICTBUS U30BITKA WIIM HEJOCTATKA OTACIBHBIX XH-
MHYECKHX 2JIEMEHTOB B OpraHU3Me YeJIoBeKa, Pe3yJib-
TaThl COCTOSIHUSI COOCTBEHHOTO 3JJ0POBBSI ¥ IPUYUHBI
€ro OTKJIOHEHHUsI OT HOPMBI, pe3yJIbTaTbl KOHTPOJIbHOM
paboTsI 1 BBEICTpaMBaTh ITyTH JOCTIDKEHHS JKEIaeMOTO
YPOBHS YCHEITHOCTH.

IIporHo3upoBaTh GEeHOTHIT peOeHKA, KOHCTPYUPOBATH
€ro MopTperT.

Be1aensaTs CTpyKTypHBIE €IMHUIBI TOYCK, JIETKHX,
HEpPBHOU CUCTEMBI.

HaszsBaTte mpuOOpEI, IpUMEHSEMBIE IS U3MEPEHUS
BaXXKHEHIINX MapaMeTpoB (YHKIHMOHUPOBAHHS Opra-
HOB U CHCTEM OPTaHOB UeJIOBEKa.

[IpakTHYecKn OCYIIECTBISITh H3MEPEHHE ITyJIbca, JaB-
JICHUSI, OCTPOTHI 3pEHUS, TEMIIEPATyPHI Tea.
KrnaccudunupoBaTs: XUMHYECKHE 3JIEMEHTHI, 00pa3y-
FOIIME 3TH BEIIECTBA, U PACKPHIBATH UX POJIb B JKHU3-
HENIesITeIbHOCTH OpraHu3Ma 4eJIoBeKa, BUTAMHUHBI,
TFOPMOHEI IT0 XKeJI€3aM, KOTOPbIC UX IMPOAYIUPYIOT, U
10 XUMHYECKOH MPHUPOJIE, JIeKapCTBEHHBIE CPEACTRA.
Cob6umronaTh: mpaBwia 6€30nacHOTO MPUMEHEHHUs BUTa-
MHHOB, MpaBHJIa 6E€30MaCHOTO MPUMEHEHHUS JICKap-
CTBEHHBIX CPEJICTB.

Paznuuarh: XUuMuOTEepanuio U ¢papMakorepanuio, Gpu-
3UYECKOe, ICUXUYECKOe, HPAaBCTBEHHOE 3JJ0POBbE U
XapaKkTepHU30BaTh.

ITepcoHUPUITUPOBATH TOCTHKCHUS IPCBHEH, HOBOH




BOro obpasa >xu3Hu. DaKTOPHI, BIUAIOLINE HA 310PO-
BbE YEJIOBEKA. AJIKOTOJIU3M U ero nociencreus. Hap-
KOMaHHUs U €€ MOCJIeICTBUA.

AHTpOIIOMETpHUsI: U3MEPEHHE JUTMHEI U MacCH Tela,
CIIUPOMETPHSI U )KU3HEHHAs! eMKOCTB JIeTKuX. Termro-
BBIE U3MEPEHUS U TeIuioTepanus. VisMepenne aprepu-
aEHOTO NaBJICHUS. [ HIEPTOHUS M THIIOTOHUS. YIIb-
Tpa3ByKOBas JUATHOCTHKA U Tepamnus. DJIEeKTpoTepa-
nust. JlazepHas Tepanus.

MarHuTHbIN pe30HaHC U PEHTIeHOAMarHocTuka. dmuro-
oporpacdwus. Tomorpadus.

Ipaxmuyeckue pabomoi

6. Coszpait numo pebGeHKa.

7. OueHKa MHAWBUAYAJbHOT'O YPOBHS 3J0POBBS.

8. OmueHka OHOIOTHYECKOTO BO3pACTa.

9. OmpeneneHue CyTOYHOTO pallOHA MUTaHUS.
Koumponvuas paboma

4. YenoBeK u ero 310pOBbe

M HOBEWIIEH MEOUIIUHBI.

OnuceIBaTh NaryOHbIC MTOCISACTBHUS HAPKOMAaHUU U
aJIKOTOJIM3Ma.

ApryMEeHTHPOBATh: HENOIIyCTUMOCTh YHOTPEOICHHUS
HApKOTHYECKUX CPEJICTB U AJIKOTOJILHBIX HAIIUTKOB,
BBIOOP ONITUMAJIBHEIX (haKTOPOB 340pOBOTO OOpasza
JKM3HH, NTaryOHbIe TOCIENCTBHS TaOaKOKypEeHHUsI, ajl-
KOTOJIN3Ma U HapKOMaHHH.

YcraHaBIHBaTh 3aBUCHMOCTD MEXIy IPUHIHIIOM
neiicTBUs GU3NIECKUX MPUOOPOB ISl aHTPOIIOME-
TPUH, JUATHOCTUKU U TEPANUU U 00JaCTsIMH IIpHUMe -
HEHUS B BaJCOJIOTHU U MEIUIIUHE.

IIpu MeHSATH HEKOTOPBIE MPUOOPHI AT OTAEIBHBIX aH-
TPOIIOMETPUYECKUX U3MEPEHUH.

CoOnronaTh TEXHUKY 0€30MacHOCTH IpH padoTe ¢ mpu-
OopaMu, collepKaIIuMHU PTYTh, pa0OTAIOITUMHU MO
HaNpsDKEHUEM WIIH C MCIIOJIb30BaHHEM Pa3INYHBIX
BUJIOB M3IIyYCHHUS.

OreHUBaTh HHAUBHUAYAJIbHBII yPOBEHb 3JJ0POBBS B yC-
JIOBHBIX €IMHHUIAX, QUKCHPOBATH UX ¥ CPAaBHUBATH C
STAJIOHOM, HHIAUBHUAYaIbHBIH OHOJIOTHYECKUH BO3PaCT
B COOTBETCTBHUH C MPEII0KSHHON METOIUKOM.
IIpenmaraTh: MyTH TOCTHUKEHUS >KEJIA€MOTO Pe3yIbTa-
Ta, ONTUMAaJIbHBIA COCTaB CYTOYHOTO MHIIEBOTO paIly-
OHa Ha y4YeOHBIH IEHb B COOTBETCTBUH C HOPMAaTHBOM.
ConocTaBIATh Pe3yIbTATHI

COOTBETCTBHUSI COOCTBEHHOTO OMOJIOTHYECKOTO
BO3pacTa ¢ KaJeHJapHbIM BO3PACTOM.

PaccunThIBaTh: HHACKC CTApEHUS U aHAITU3UPOBATH
€ro 3HauYeHHe, CYTOYHBIA pallHOH NUTAaHUS 33 OJIHH
(BUepalIHHil) JeHb, UCIIOJB3YsI COOTBETCTBYIOIIHE
TaOIUIBI XUMUYECKOT'0 COCTaBa M KAJIOPHITHOCTH
MPOIYKTOB MUTAHUSA.

CucteMaTH3UpOBATH OCHOBHBIE CBEICHUS 10
NnpoOIeMaTHKE TEMBI, BBIICISITh U XapaKTepHU30BaTh
Ba)XKHEHIINE OHATHS, 3aKOHBI U TEOPUH TEMBI.
IIpoBoauTh pedIeKCHI0 COOCTBEHHBIX JTOCTHIXKSHUH

EctecTBo3HaHue Ha ciyx0e uenoBeka (23 )

[NousTue o pusnke BHICOKUX dHEepruil. JIMHeHHBIN
YCKOPUTEIb 3JIEMEHTapHBIX YacTHUILl, aAPOHHBIN KO-
nanaep.

JleaeHue aTOMHOrO siipa: NPOTOHBI, HEUTPOHBI. DyH-
JlaMeHTaJlbHble YacTHUIbl: JIENTOHBI U KBapHHU, DoTo-
Hbl. BO30HBI. AHTHYAaCTUIIBL.

MoHTax 1 ycraHoBka bonbiioro axipoHHoro koJuiai-
nepa. [Ipunnun neiictus komnaiaepa. [Ipoucxoxae-
Hue Macchl. bo3on Xwurrca. ITpoucxoxnenue Beenen-
HOU. AHTUMHUD.

ITony4yeHue 31E€KTPUYECKOro TOKA C HOMOIIBIO BJIEK-
TporeHeparopa. TpagulluoHHas DHEPreTUKa U HETpa-
IHUIMOHHAsS >HepreTuka. OCHOBHEIE MOHSITHS aTOMHOMN
3HEpreTUKU. PaquoakTUBHOCTS. SInepHble peakuuu.
ATOMHAasI CTaHIIUS U IPUHIHIT ee paboThl. ADC Ha ObI-
CTPBIX HEUTPOHAX.

Panunoun3oTonHele TEPMOIJIEKTPUUECKUE TeHEPaTOPhI
(PUTOI'n), npunuun ux aeicreus. O61acTu npume-
HEHUsI aTOMHOM 3HepreTUKH. [lepcrneKTUBBI UCIIOb-
30BaHUs ATOMHOM DHEPreTUKHU NOCJIEe KPYIHEHIIINX
aBapuii Ha ADC. I'eorpacdus ronona u ero

npuauHbl. OCHOBHBIE HAIIPaBJICHUS B PEeIICHUN
MIPOJIOBOJILCTBEHHOM MTPOOIIEMBI.

INonsiTHe GMOTEXHOJIOTUH KaK MPOU3BOAUTEIHLHON CH-
JIBI 00IIeCTBA, UCITOJIB3YIOIIEH )KUBbIE OPTaHU3MBI U
OMoJIoTMYeCcKUe IIPOoLiecChl B MPOU3BOACTBE. Tpu sTana
CTAHOBJICHUSA U Pa3BUTUA onorexHogoruu. I'ennas
MH)XEHEPHUS.

['eHHOMOAU PULIMPOBAaHHBIE OPTaHU3MBI M TPAHCTCH -
Hble npoaykTel. Kinerounas unxxenepusa. Kinonupona-

OmnpenensaTs NpeaMeT u3ydeHUsT (PU3UKH BRICOKHX
SHEepruii.

KnaccupunupoBats: GyHIaMEHTAIbHEIE dJIEMEHTap-
HBIE€ YaCTHIIBI M UX B3aMMOICHCTBUS, JIEKTPOCTaH-
LMY B 3aBUCUMOCTH OT HCTOYHHUKA YHEPTHH, JIeca 110
pa3IUYHBIM NIPHU3HAKAM.

VYcTaHaBIMBaTh aHAJIOTHIO MEXy YaCTHIIAMHU U aHTH-
YaCTULIAMHU.

IIporno3upoBaTh gajibHEHINE ITYTH UCCIIEIOBAHUS
MaTepHH.

OnwuceBaTh YCTPOUCTBO U MpUHIUN padboTel boxpmoro
aIPOHHOTO KOJUTaliepa. IPUHIUI pabOTHI AJIeK-
TpOreHepaTopa Ha OCHOBE MOHATHH 00 3JIEKTPHUIECKOM
TOKE W 3JIEKTPOMAarHUTHON MHIYKIIUY, 3HAYEHUE JIeca B
Ouocdepe U KHU3HU YEIOBEKa.

ApryMeHTHPOBATh: HEOOXOIUMOCTh UCIIOJIB30BaHHUS U
pa3sBUTUA aTOMHOM OHEPIreTHUKH, CBOIO TOYKY 3pEHHA HA
HCIIOJIB30BAHUEC TpaHCl"eHHOﬁ INPOAYKIIMU B IIUTAaHUU,
CTBOJIOBBIX KJIETOK B MEIUIIMHE, ITpaBUJIa
MIPOTHBOIIOXKapHOI GE30MaCHOCTH B JIeCy.
Konkpern3npoBaTs Hay4IHBIE 3a/1a9H, KOTOPHIE pela-
IOTCS C TIoMoIIbI0 Bonpmoro agporHoro xonnaiaepa.
INepconndunupoBaTh HCTOPHUIO CTAHOBJICHHS aTOMHOMN
SHEPTETUKH.

XapakTepu3oBaTh: NpUHIHUIT paboTel ADC, COBpeMeH-
HBIC HalpaBJICHUA PCIICHUSA HpOﬂOBOHbCTBeHHOﬁ npo-
6J'IeMl>l, TaKue€ HaIllpaBJICHUA HAYYHO-TEXHUYECKOI'O
rnporpecca, Kak OMOTEeXHOJIOTHsI, TeHHAasl, KIeTOYHas U
Onoornueckasi HH>KeHepHsl, Jec KaK (PUTOIEHO3,
CHHEPTETHKY M CAMOOPTAaHU3ALIHIO CIIOKHOHW CUCTEMEI,




HHEe. DMOPHUOHAJIBHBIE U CTBOJIOBBIC KIeTKH. bruonoru-
yecKasi HH)KEHEpHUsI KaK MeTO/l UCTIOIb30BaHUS MU-
KpPOOPraHM3MOB B KauecTBEe OHMOPEaKTOPOB IJIs
MOJIyYeHHUSI IPOMBIIIUICHHON npoaykiun. O CHOBHBIE
HaIpaBJICHUsI NCIOJIF30BAaHUS (PEPMEHTATUBHBIX IIPO-
neccoB. iIMMoOunmn3oBaHHbIe (DEPMEHTEHI.

Jlec xak ¢uToneHO3. BiraxkxHBIH TPOIMMYECKHH Jiec.
Jleca ymepenHoro nosica. 3HadeHue Jjieca B 6uocgepe
U JKM3HH 4YenoBeka. JIecHbIe moxxaphl, IPUYMHBI UX
BO3HUKHOBEHUS, TYIIEHHUE U MPOodHIaKTUHA MMOXKa-
poB. JIecoBoACTBO Kak OTpacilb pACTEHHEBOACTBA U
HayKH. JIECOMUTOMHHUKHU.

IToHsiITHE O CHHEPTETUKE U CAMOOPTaHU3ALMS OTKPBI-
TBIX cucTeM. OOmMe NPUHIUIBI CHHEPTreTUKH, Touka
ondypkanuu u aTTpakT. Poae cuHepreTHKu s
HU3yYeHHUs IPUPOJHBIX M COIIUAIBHBIX SBICHHH.
CTpyKTypHpOBaHNE MaTepHAILHOTO MHpA U €ro n3y-
YeHUe CIeNHaIbHBIMU pa3aeiiaMu GU3UKH.

DOopMBI IBIKEHUSI MaTEPUU.

30510TOE CEUYEeHUE U €0 UCIIOJIb30BaHHUE B IIPOU3BETIE-
HHSIX apXUTEKTYPBHI, )KUBOIIHCH, CKYyJIBIITYpHI. ITocie-
JoBaTeNbHOCTh PUOOHAYYH, €€ IPUMEHEHNUE B HCKYC-
ctBe. PacmpocTpaHeHHOCTH ITpaBuUia 30JI0TOTO CeYe HUS
U mocJieqoBaTenbHOCTH PUOOHAYYM B )KUBOI MpHUPOIE.
buonuka n apxutekrypa. BzauMonpoHUKHOBEHUE
€CTECTBO3HAHMS U HCKYCCTBA.

Ilpakmuueckue pabomai

10. N3y4eHue sIBICHUS FJISKTPOMArHUTHOW HHIYK -
LHH.

11. M3y4eHne 30JI0TOr0 CEUYCHUs Ha PA3IMIHBIX 00b-
eKTax

(bopMBI ABMIKEHHUSI MAaTEPUU U UILUTIOCTPUPOBATH UX
MpUMepaMu; IPaBHIIO 30J10TOI0 CEYEHHs U Moce-
noBaTebHOCTh PHOOHAYYH U ONHCKHIBATEH UX MPOSIBIIC-
HUS B )KUBOM Ipupoe.

Co06upath IEKTPUUIECKYIO IIETb.

HccnenoBaTh siBIICHUE 3JIEKTPOMArHUTHON WHIYKITNH.
IlonyyaTh MHAYKIIMOHHBINA TOK.

JlenaTh BBIBOJBI HA OCHOBE SKCIIEPUMEHTA.
AHanu3upoBaTh: reorpaduio rojaoaa, Ipou3BeICHUS
HCKYCCTBa Ha MpeaMeT COOTBETCTBUS 30JI0TOMY CeUe-
HHUIO U IIPABUITy TPETEH.

PackpeIBaTh: poiIb JE€COBOACTBA B BO30OHOBIICHUH, CO-
XpaHEeHUH W YIy4YIICHHH JIECOB, 3HAaUCHUE CHHEPIeTH-
KU JUIA TO3HAHMSI MaTepHAIFHOTO MHpa U COITUAIIEHOTO
pa3BuTHs o01IeCTBA.

CTpyKTypUpOBaTh MaTEPHUANBHBIH MUP U COOTHOCUTH
€ro YPOBHH C COOTBETCTBYIOIIUMH pa3AeiaaMH GHU3NKH.
VYcTaHaBIMBaTh B3aUMOCBSI3b OMOHUKH U apXUTEKTY PHI.
O1eHUBaTH B3aMMOCBSI3b €CTECTBEHHBIX HayK M UC-
KyCCTBa U €€ POJIb ISl X Pa3BUTHSL.

BEBITTOIHSTE 30J10TOE CeUCHUE OTpe3Ka, YEPTUTH «30-
JIOTOW» TPEYTOJBHUK U MPSIMOYTOJILHHUK. BeicTpanBaTh
KOMITO3UIHIO (hOTOrpaduu HIIM PUCYHKA C YIETOM
npaBuia Tpetei

PesepBHOE Bpemst (4 1)

KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHME (10 knacc)

Ne Ha3Banue pa3aena/ Tembl KoumnuecrBo | nom.3a1 Mara no
4acoB miany/gaxr
EcTtecTBO3HaHMe U MeTObI MO3HAHMA Mupa (18 yacoB)
1 BBeneHue B €CTECTBO3HAHNE 1 BBenenne
2 EcrecrBo3Hanne — enumHCcTBO Hayk o |1 §1
Ipupozie
3 Kondepennus «EcTecTBO3HaHuE — |1 Crp 16
€AMHCTBO HayK O MPUPOJEN
4 OMIUPUYECKUM YpOBEHb HAYYHOTO Mo3HaHus | 1 §2
5 [Ipaktuueckass pabora Nel. Habmonenue 3a | 1 Ctp. 65
TrOpsIIIEN CBEUOH
6 [Ipaktuueckas pabora Ne 2. Habmonenue 3a | 1 Crp. 67
pOpacTaHueM ceMsiH (acosu
7 Teopernueckuil ypoBeHb HAYYHOro no3HaHus | 1 §3
8 Cemunap no teme «Teopernyeckuii ypoBeHb | 1 Crp. 31
HAyYHOTO MO3HAHUS»
9 31K ecTecTBO3HaHUA. buonorus 1 §4, cp.
32-33
10 SI3bIK ecTecTBO3HAHUA. XUMUS 1 §4, crp.
34-35
11 S3bIk ecrecTBO3HAHUA. PuU3MKa 1 §4, crp.
35-37
12 EctecTBeHHOHay4YHbIE TOHSTHS, 3aKOHbI U |1 §5




TECOPHUH
13 EcTtecTBeHHOHay4YHasi KapTUHA MUpa. 1 §6
14, | Mupsbl, B KOTOPBIX MBI )KUBEM. 2 §7
15
16 [Tpaktuueckas pabora Ne 3. Habmonenue 3a | 1 Ctp. 67-
U3MEHECHUEM COCTOSTHUS Tbaa npu 68
HarpeBaHuU
17 O06006mIeHne 3HaHUI o Teme | 1 Crp. 39,
«EcTecTBO3HAHME Y METOJTbI TO3HAHUST MUPAY 47
18 Kontponbsnast padora Ne 1 «EcrectBo3nanue | 1 Koncnekr
Y METOJIbI TO3HAHUS MUPAY
Meramup (25 yacoB)
19 Uenosek u Beenennast. 1 §8
20 3aKOHBI ABMWKEHUS HEOECHBIX TEJI. 1 §9
21 Kak uenoBek u3yuaer meramup 1 §10
22, 3Be3npl. ComHIle 2 §11
23
24 [Tpaktnueckas pabora Ne 4 Uzyuenue |1 Crp. 156
3B€3JHOr0 Heba C IOMOILBI0 IOJABHKHOM
KapThl.
25, CoJiHeYHas CHCTEMA U €€ IUIAHETHI 2 §12
26
27, lanaktuku 2 §13
28
29, | IlpoucxoxaeHue u crpoeHre BeenenHoi 2 §14
30
31, | Crpoenue 3emuu. JIutochepa. 2 §15
32
33 [Tpaktuyeckas pabora Ne 5 MUzyuenwe |1 Crp. 157
KOJIJICKIIMH TOPHBIX TTOPOJ
34 I'mapocdepa. Oxeansl U Mopst 1 §16 crp.
133-135
35 Bonael okeaHoB u Mopeil. 1 §16 cp.
136-141
36 Bonpr cymm. 1 §16 cp.
141-143
37 [IpakTuueckas pabora Ne 6 M3yuenue 1 Crp. 158
YKECTKOH BOJIbl M YCTPaHEHUE €€ )KECTKOCTU
38 AtMmocdepa. [Toroma 1 §17 cp.
145-149
39 ATtMocdepHoe naBieHue. Berep. 1 §17 cp.
149-151
40 BrnakHOCTE BO3ayXa 1 §17 cp.
151-155
41 [Tpaktnueckas pabora Ne 7 MUzyuenue |1 Crp. 158-
apaMeTpPOB COCTOSIHUS BO3AyXa B KaOUHETe 160
42 O6006menue mo temam «Meramup. O6onouku | 1 Ctp. 71-
3emuiny 145
43 KonTtponbHas padora Ne 2 «Meramupy. 1 Koncnekr
Maxkpomup. (51 yacos)
44 | Kuzep, TpusHaKM  kMBOrO W mMX |1 | §18 cip. |




OTHOCUTEIIbHOCTb 163-167
45 [IpoucxoxaeHue xu3Hu Ha 3emiie §18 cp.
168-169
46 XUMUYECKUH COCTaB KIETKHU. §18 cp.
169-171
47 [lpaktuyeckas pabora 8. Pacno3naBanue Crp. 295
OPraHUYeCKHUX COCITMHCHHI
48 YPOBHM OpraHu3aluy >KU3HHU. §19
49 [TpokapuoTHl U DYKapHOThI §20 crp.
182-186
50 [TpakTnueckass  pabora 9.  Uzydenwe Crp. 295
pPaCTUTENBHOM U JKUBOTHOM KJIETKU
51 [lpaktuyeckas  pabora  10.  Hzyuenwue Ctp. 296
MHUKPOCKOIIMYECKOTO CTPOCHUS  YKUBOTHBIX
TKaHEH
52 Knerounas teopus. [Ipocreiimue. Bupycsi. §20 crp.
186-189
53 [Ipaktnueckass pabora 11. Usyuenwue Crp. 296
IIPOCTEUIINX.
54 DKOJIOTUYECKUE CUCTEMBI §21 crp.
190-191
55 IInmeBble 1emu. DKOJOTHA. DKOJIOTHYECKHUE §21 crp.
(bakTopsI 192-194
56 [Ipaktnueckass  pabora 12. Usyuenwue Crp. 296
B3aMMOCBSI3€ B MCKYCCTBEHHOH SKOCHCTEME
(akBapuyMe) U COCTaBIICHUE LICNICH MTUTAHUS
57 buocdepa §22
58 Cemunap Ha TEMY AW GEMINZISE Crp. 201
HKOJIOTHUECKUE MpOOJIEeMbl UelIoBeYecTBa U
MyTH UX PEIICHUSDY
59 [lpaktuyeckas  pabora  13.  M3yudenue Crp. 297
OBITOBBIX OTXOJIOB
60 [TonsiTre GMOTOTUYECKON IBOIOIIMH §23 cp.
202-203
61, OBOJIIOLIMOHHAS TEOPUS §23 c1p.
62 203-209
63 O6obmenne mno  teme  «Makpomup. crp. 209-
buocdepa» 210
64 Konrponsnas pabGora Ne3  «Makpomup. Koncnekr
buocdepar»
65, |KmmMat ® TIpUCTIOCOONEHHOCTP K HEMY §24
66 YKUBBIX OpPraHU3MOB
67 [MpakTdeckas pabora 14. Ctp. 298
[TprcnocoOIeHHOCTh OpraHU3MOB K Cpefe
obuTaHus
68 DneKTpOMarHuTHas MpUpPoOIa CBETa §25 crp.
222-224
69 Ornrtruueckne CBOWCTBa CBETA. §25 cp.
224-226
70 [lpaktuyeckas  pabora 15. H3zyuenue Ctp. 298

BOJIHOBBIX CBOMCTB CBETA




71 CBeT U mpHUCIOCOOICHHOCTh K HEMY JKHMBBIX | 1 §25 crp.
OpraHU3MOB 227-232
72 [Ipaktnueckass  pabora 16. UMsyuenme | 1 Crp. 301
M300paKeHMsI, 1aBaeMOT0 JIMH30M
73 BHyTpeHHsIT dHEprus Makpockormuueckoi | 1 §26 crp.
CUCTEMBI 233-235
74 TennoBoe paBHOBecue. TemmepaTypa. 1 §26 crp.
236-238
75, | Temneparypa W npucrnocoOJeHHOCTh K HeH | 2 §27
76 YKUBBIX OpPraHU3MOB
77 Ctpoenue MOJIeKyJbl ¥ pu3ndeckue cBoiictra | 1 §28 crp.
BOJIBI 246-250
78 [lpaktuyeckas pabora 17. H3mepenwue | 1 Ctp. 300
YJIEINBHOM TEIUIOEMKOCTH BOJIBI
79 DIEKTPOTUTHYECKAs JUCCOLMALIHS 1 §28 cp.
250-255
80, | Ponb Bogsl B Omochepe 2 §29 cp.
81 256-262
82 [Ipaktuyeckas pabora 18. MHccrnemoBanme | 1 Ctp. 299
Cpe/ibl pacTBOpA COJICH U COKA PACTCHHI
83 Bopa — abuotnveckuii pakTop B )KU3HU 1 §29 crp.
pacTeHUH. 262-265
84 Kondepenmms mno Teme «Boma — |1 Ctp. 266
abuoTHyecknii (GakTop B KHU3HH IKUBBIX
OpPTaHU3MOBY
85 ConeHocTh Kak aOMoTHYecKuil pakTop 1 §30 crp.
266-268
86 [TouBa kak abuotndeckuii pakTop 1 §30 crp.
269-272
87 [Mpaktuyeckas padora 19. M3yuyenne cocrasa | 1 Ctp. 300
MOYBBI
88 buoTtnueckue daxktopsl okpyxaromei cpeasl | 1 §31
89 O6obmenne mno Teme  «Abuornueckue | 1 Ctp. 279
GakTOppl M TPHUCIIOCOOJIIEHHOCTh K HHUM
JKHMBBIX OPTaHU3MOBY
90 [ToHsITHS IPOCTPAHCTBA ¥ BPEMEHH 1 Koncnexr
91 broputmsl 1 §32 crp.
279-281
92 Crioco6b1 mepenaun MHGOpMAIMK B KHUBOH | 1 §32 crp.
pUpoJIe 281-286
93 Wudopmarnivs 1 4eI0BeK 1 §33
94 Konrponbnas pabGora Ne4 «Abuortnueckue | 1 Koncnekr
bakTopb»
Ydyennueckasi KoHpepeHUMs «3alMTAa UCCIEA0BATEIBCKUX MPOEKTOBY (3 4acoB)
95, 3amuTa TPOEKTHBIX M HCCIEAOBATEIbCKUX | 3 Crp. 304-
96, pabot 331
97
O0o01enue 3Hanmii 3a kypce 10 kiacca (5 yacon)
98 O060061ene 3HaHU 1o TeMe «Metonasl | 1 Crp. 7-58
TIO3HAHUST MUPa»
99 O600611eHMe 3HaHM 1o Teme «Meramupy» 1 Crp. 71-




145

100- | O6o6menue 3HaHui Mo Teme «MakpoMHp» Crp. 163-
101 287
102 | Muoroo6pa3sue €CTECTBEHHOTO Mupa: Koncmekr

MEramup, MaKpoOMUp, MUKPOMHUP




