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INOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma no yuebHOMY Kypcy pa3padboTaHa ¢ y4€ToM TpeOOBaHUH CIEIYIOIIUX
HOPMATHBHBIX IOKYMEHTOB:

1. 1. ®enepanproro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparumny;,

2. Ilpuxazom MunucrepctBa npocsemienusi Poccuiickoit @enepanuu ot 31.05.2021 r. Ne 287 «O6
YTBEpkKACHUH (eepabHOr0 rocy1apcTBEHHOT0 00pa30BaTeIbHOr0 CTaHIapTa OCHOBHOI'O O0IIIEr0
o0OpazoBaHus);

3. Ilpukaza MunucrepctBa mpocsenieHus Poccuiickoit ®@enepanmu ot 18.05.2023 Ne 370 «O6
yTBepxkaeHH DenepanbHoil 00pa3oBaTeIbHOI MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHuUs;

4. Canutapubix mnpaBuin CIT 2.4.3648-20 «CaHuTapHO-AIUAEMHUOJIOTHYECKHE TPeOOBaHHUS K
OpraHM3aIMsIM BOCIHTAHUS W OOYYCHHS, OTAbIXa M O3JOPOBJICHHUS JI€TCH M MOJOICKI,
YTBEPKACHHBIX MOCTAHOBJIEHUEM [ JIaBHOTO rocyJapCTBEHHOTO CAaHHTApHOro Bpaya Poccuiickoii
denepanuu ot 28.09.2020 Ne 28 (nanee- CI12.4.3648-20);

5. Canutapubix npasui 1 HopMm CanlluH 1.2.3685-21 «['uruennveckre HOPMAaTUBBI U TPEOOBAHUS K
obecrieyeHnto 6e30macHOCTH U (M) OE3BPETHOCTH LIS YelloBeKa (PakTOpoB cpeibl 0OUTaHUS,
YTBEPKACHHBIX MMOCTAaHOBJIEHUEM [ JTaBHOrO rocyJapCTBEHHOTO CaHUTApHOTO Bpaya Poccuiickoi
®enepannu ot 28.01.2021 Ne 2 (nanee - CanlluH1.2.3685-21);

6. OcHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoanus ' bOY mkomnsr Ne 199
[Tpumopckoro paitona Cankt-IlerepOypra.

[TpumepHas oOpazoBaTenpHas Mporpamma 1o yaueOHoMy Kypcey «BBeleHrne B €CTeCTBEHHO-HAYUHBIC
npeaMeTsl. Pusuka. XuMus»

(manee — mporpamma) pa3paboTaHa Ha OCHOBE (DYHIAMEHTAILHOTO S/Ipa COJEPKaHUs OOIIEero
oOpa3oBaHus, TpeOOBaHUM (eaepaTbHOr0 rocy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOI'O
oOuiero oOpazoBaHusl K pe3yjbTaTaM OCBOECHMSI OCHOBHOM 0OOpa30BaTEIbHOW HPOrpaMMbl OCHOBHOI'O
oOmiero obpa3oBaHusl 1O BCeM Y4eOHBIM IMpeaMeTaM (B 4acTH TpeOOBaHMH K pe3ylbTaTaM Y4eOHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIa — OHoJoruu, pusuku, xumun), [Iporpammel popmupoBanus
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI.

B  nporpamMe  coOmromaeTcsi  MPEEMCTBEHHOCTh € (efepalibHBIM  TOCYAapCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJAPTOM HAUYaJIbHOTO O0OLIero o00pa3oBaHUs; YYUTHIBAIOTCA BO3PACTHBIE U
NICHXOJIOTHYECKUE OCOOCHHOCTH yUalIuXcs KJIACCOB, MEXKIIPEIMETHBIE CBSI3H.

[TporpamMa BKJIOYAeT MOSICHUTENBHYIO 3alHMCKYy, B KOTOPOH pPACKpBIBAIOTCA LEIM H3Y4YECHHUs
€CTEeCTBO3HAHUS, TaeTcs 00IIas XapaKTepUCTHKA U OIPEIENISIETCSI MECTO y4eOHOTro Kypca

«BBeneHne B ecTecTBEHHO-HaY4HbIe TpeaMeThl. Pu3uKa. XumMus»

B y4eOHOM TUTaHe, PACKPBIBAIOTCS OCHOBHBIE ITOIXO/IBI K 0TOOPY COAEpIKaHusI.

[TporpamMa ycTaHaBIMBAaeT IUIAHUPYEMbIE Pe3yJbTaTbl OCBOEHHMS OCHOBHOW 00pazoBaTeIbHOM
IPOrpaMMbl OCHOBHOT'O 00OIIEr0 00pa30BaHuUs [0 €CTECTBO3HAHUIO.

[Tporpamma onpezenseT coaepkanue yueOHOro Kypca o rojam o0y4eHus ¢ yKka3aHueM MPUMEPHbIX
4acoOB Ha Ka)/bIi pa3Jied.

[{enmu n3ydenus yaeOHOTo Kypca « BBeieHHe B eCTEeCTBeHHO-HayIHBIC TIpeMeThl. Du3nka. XuMus»

[Tporpamma ydeOHOTO Kypca «BBeneHue B ecTeCTBEHHO-HaydHble TpeaMeThl. Pusuka. Xumus»
pa3paboTaHa JJisi OpraHU3aIi, peaTu3yIoIUX MIPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHusI.

CogepxaHue TMpPOrpaMMbl HAIMPaBICHO HA JOCTHXKEHHE pPe3ydbTaTOB OCBOCHHUS OCHOBHOM
00pa3zoBaTenbHONM MPOTrpaMMbl OCHOBHOTO OOIEro o0pa3oBaHUS B YacTH TPeOOBaHWM, 3aJaHHBIX
denepanbHBIM TOCYJApPCTBEHHBIM 00pa30BaTeNbHBIM CTAHIAPTOM OCHOBHOTO OOMIero 0oOpazoBaHUs K
IpeMeTaM €CTECTBEHHO- HAYYHOTO IIUKJIA.
CogepxaHuie MPOTrpaMMbl MMEET OCOOCHHOCTH, OOYCIIOBJICHHBIE, BO-TEPBBIX, 3aJadyaMU pPa3BUTHI,
OOy4YeHHsI U BOCIIMTAHUS YYAIIUXCs, 3aJlaHHBIMU COITMAILHBIMU TPEOOBAaHUSIMH K YPOBHIO Pa3BUTHS WX
JIMYHOCTHBIX W MO3HABATCJIbHBIX KAaYCCTB; BO- BTOPLIX, NPCAMCTHBIM COACPIKAHUCM OCHOBHOI'O O6H.I€FO
00pa30oBaHus; B-TPEThUX, TICHXOJOTHUYECKUMH BO3PACTHBIMU OCOOCHHOCTSIMHA 00y4YaeMBbIX.



Coneprxkanue mporpammsel Kypca «BBelieHne B eCTeCTBEHHO-HAY4YHbIE MpeaMeThl. Pu3nka. XuMUs»
HeceT B ce0e 00bIoil BocnuTaTenbHbI NoTeHuan. BocnuTeiBaromas QyHKIUS Kypca 3aKII04aeTcs B
dbopMUpOBaHUU Y O0YYAIOIIUXCS MOTPEOHOCTH MO3HAHMS OKPY)KAIOIIETO0 MHPA U CBOUX CBSI3€H C HUM:
9KOJIOTHYECKH 000CHOBAHHBIX MOTPEOHOCTEN, MHTEPECOB, HOPM U MPABUIL.

«BBeneHne B €CTECTBEHHO-HAay4YHbIE IpeaAMEThI. Dusuka. XumMus»

— UHTErPUPOBAaHHBIA KypC, NPU3BAHHBIA OKa3aTb COJAEPKATEIBHO-IEATEIbHOCTHYIO MOAJIEPKKY
OCBOCHHMSA TporpamMm 1o yueOHbIM mpeameram «buonorus» u  «l'eorpadus», obOecneyuTsh
MPOMNEIEBTUYECKYIO COAEPKATEIBbHYI0 OCHOBY JUIA MOCIEAYIOUIEIO CHUCTEMAaTUYECKOTO HW3Y4YECHHS
npeaMeToB «XuMus» U «®@usuka». VHTErpanus pazauyHbIX €CTECTBEHHO-HAYYHBIX O00JIacTed 3HAHUA
OCHOBaHa Ha MpPEACTABICHUU O €IUWHCTBE MPUPOABI U OOIIEM JJsi BCEX E€CTECTBEHHBIX HAYK METOE
IIO3HAHMSL.

B cBsa3u ¢ 3TuM H3ydeHue Kypca «EcTecTBO3HaHME» B OCHOBHOM IIKOJIE HANPABICHO HAa JOCTUKECHUE
CIEAYIOLIUX LETICH:

— MPOIEJICBTUKA OCHOB OMOJIOTHH, XUMHUH, (DU3HUKH;

— (dbopMHpOBaHKE TMEPBOHAYAIBHOTO MPEACTABICHUS O METOAaX HAy4YHOTO TO3HAHHS PUPOIBI,
LEJIOCTHOIO B3IJISI/1a HA MUP;

— (dbopMUpOBaHHE PIIEMEHTAPHBIX YMEHMI, CBS3aHHBIX C BBINOJHEHHEM Y4eOHOro jJabopaTopHOTO
UCCIIEI0BAHMS;

— (dbopMUpOBaHHE y yYalIUXCs YCTOMUMBOTO MHTEpECA K MpeIMeTaM €CTeCTBEHHO-HAYYHOTO ITHKJIa
(x Omonoruu, XUMuH, HU3NKeE);

— BOCIIUTaHHE OTBETCTBEHHOT'O M OEPEKHOT0 OTHOIICHUS K OKpYKarolen npupoae, popmupoBaHue
9KOJIOTUYECKOTO MBIIICHHUS.

MecTto yuedHOro Kypca «BBenaeHue B eCTeCTBEHHO-HayuHbIe TpeaMeThl. Ousnka. Xumus»

B Y4e0OHOM ILJIaHe

OOs3aTenbHass 4yacThb Y4YeOHOIO IUIaHA HPUMEPHOM OCHOBHOM 0OOpa30BaTeIbHOW IMPOTrpaMMBbl
OCHOBHOT0 00111ero 00pa3zoBaHus IpeycMaTpuBaeT u3yueHue npeameron «buonorus» u

«l'eorpadus» B 5—6 knaccax. Cucremarnueckoe H3y4eHHE JPYrMX Y4eOHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO 1IMKJIa B OCHOBHOM IIKOJIe HAYMHAETCS MO3Ke: ¢ 7 Kiacca — (U3MKH, ¢ § Kiacca
— XUMUHU.

B COOTBETCTBUHU C y4eOHBIM IJIAaHOM Kypcy «EcrecTBO3HaHME»
MPEAIIECTBYET y4eOHBI npeaMeT «OKpyKarolui MUP», BKIIOYAIOIINA HEKOTOPbIE 3HAHUS U3
obnactu 6uonoruu, PU3UKU, XUMUHU, ACTPOHOMUH.

VYuebnslii kypc «EcTecTBO3HaHME)» BBOJAUTCS HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUsI B KAUECTBE
UHTETPAaTUBHOIO  JIOTIOJIHEHUsI K y4eOHbIM mnpeameram  «buonorus», «['eorpadusi» u  Kak
IPONEAEBTUUECKUN KypC B OTHOLIEHUH YY€OHBIX peaMeToB «Du3uka» u « XUMHUSI».

[TporpamMmMa mo ecTecTBO3HAHMIO S KJIACCOB COCTaBJIEHA M3 pacuera obOuieil yueOHOM Harpy3ku 34
yaca 3a roj oOyuenusi: 1 yac B Hezeno B 6 kiacce. Bpems Ha jaHHBIN Kypc 00pazoBaTenbHasi OpraHU3aIus
MOYKET BBIJCIUTh 3a CYET YacTH y4yeOHOro IulaHa, (OpMUpPYEeMOH ydacTHMKaMH OOpa30BaTENbHBIX
OTHOILIEHUH.

O0mas xapakTepucTHKa Y4eOHOro Kypca «BBeneHue B €CTECTBEHHO-HAy4YHBIE MPEIMETHI.
®usuka. XuMHs»

Beimonsss MIPONENEBTUYECKYIO pOJIb, Kypc «BBeneHue B €CTeCTBEHHO-HAYYHBIEC MPEIMETHI.
®usnka. X¥UMHUA» CONECPKUT CUCTEMHBIEC 3HaHUs. bobllloe BHUMaHUE B HEM YIEIAETCA IIPEEMCTBEHHBIM
CBA3SM MEXJIy HA4aJlbHOM W  OCHOBHOM  IIKOJOW, MHTErPAllMM  3HAHWM BOKPYI BEAYIIUX HJEH,
OTIpeNIeNAIONIUX CTPYKTYPY Kypca U CIOCOOCTBYIONIMX (POPMHUPOBAHUIO IIEIOCTHOTO B3IJIAaa Ha mup. B
KypcCe Aal0TCs EPBbIE  MPEICTABICHUS O TAKUX TIOHATHSX, KaK «Macca», «B3aUMOJACHCTBUEY», «CHIa»,
«OHEpPrus»,  «aToM», «MOJIEKYJIa», «XUMUYECKHM di1eMeHT». [lomydaeMble ydamuMmucs CBEIECHHS O
BEUICCTBAX U UX NPEBPALLEHUAX MOTYT CIIYXXKUTh IEPBOHAYAIIBHON OCHOBOM IS IOCTEIIEHHOTO OCO3HAHNUSA
UJed O TOM, 4YTO MaTepusi U (OpPMBI €€ JIBHKEHHS BCErJa B3aWMOCBS3aHbBI, YTO OOBEKTHI MPUPOJIbI
00pa3yIoT LEIOCTHBIE CUCTEMBbI, OTHOCUTEIBHO YCTOHYMBEIE, HO B TO JK€ BpeMsl AMHaMuuHble. Hapymienue
TOW JMHAMUYECKOM YCTOMYMBOCTH CHUCTEM MOXET IIPUBECTU K HEXKENIATEIbHBIM IOCIIECACTBUAM.
Oco3HaHue STOM MJEU BaXHO s MOHMMAaHUS SKOJIOTMYEeCKMX mpobiem. MHTerpamus paziauyHbIX
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€CTECTBEHHO-HAYUHBIX 00J1acTell 3HaHUS OCHOBAaHA Ha MPE/ICTABICHUH O €MHCTBE MPUPOJIBI U 0OIIeM ISt
BCEX €CTECTBEHHBIX HayK Merone nosHaHus. ColepskaHuEe NaHHOTO Kypca CTPOMTCS Ha OCHOBE
JeSITeIbHOCTHOTO 10/1X0/a. BoBieuenue ydammxcsi B pa3HOOOpa3HyI0 Y4eOHYIO, HCCIE0BATENbCKYIO U
IPAaKTUYECKYIO JeSATEIbHOCTh SBJSIETCS YCIOBUEM NMPUOOPETEHUsI POYHBIX 3HAHUM, TpeoOpa3oBaHus UX
B YOCXKIICHUS U YMEHHS, CTAHOBIICHUS OTBETCTBEHHOCTH KaK Y€PThI TMYHOCTH.

INJTIAHUPYEMBIE PE3YJbTATbBI

OCBOEHMA OBYYAIOIIIMMUCSHA YYEBHOI'O KYPCA

«BBeneHue B €CTECTBEHHO-HAay4YHbIE IpeaAMEThI. Dusuka. Xumus»

OcBoeHnue yueOHOTO Kypca «BBeieHrne B ecTeCTBeHHO-HAYYHbIE MTpeaMeThl. Du3uka. XuMus»

B OCHOBHOH IIIKOJIC HAMPABICHO HA JOCTIDKEHUE OOYYAIOIIMMUCS JTUYHOCTHBIX, TMPEIMETHBIX U
MeTaIpeAMETHBIX PE3YJIbTATOB OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMBbl.

JINYHOCTHBIMH pe3yJIbTaTaMH H3Y4YeHHH Kypca

«BBeneHne B €CTECTBEHHO-Hay4YHble peaAMeThl. Ousnka. Xumus»

ABIIIOTCA:

— pa3BUTHE II03HABATEJbHbIX UHTEPECOB, MHTEJUIEKTYalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN ydaluxcs;

— dopMHpOBaHHE MOTHBALMHU K HM3YyYEHHIO B JaJIbHEHIIeM OHOJOrMH, XUMHH, (DU3HKH,
aCTPOHOMMU;

— BOCIIUTaHHE OTBETCTBEHHOI'O OTHOILEHHS K IPUPOJIE, OCO3ZHAHUE HEOOXOIUMOCTH 3aILUTHI
OKpYKarolleH Cpeibl;

— (dbopMHpOBaHUE JIMYHOCTHOTO OTHOIIEHUS JIPYT K APYTY, K YUUTEIIO.

MeTtanpeaMeTHbIMU pe3yJIbTaTaMH U3yUEHUsI Kypca SIBIISIFOTCSI:

— OCBOCHHME IPUEMOB  MCCIEIOBATEIbCKOM  JEATENbHOCTH  (COCTaBiEHHE  IUIaHa,
UCII0JIb30BaHuE NpUOOpoB, (HOPMYIHPOBKA BBIBOJOB U T. 11.);

— (dopmMHpoBaHUE PUEMOB paboOThl ¢ MHpOpMaLMEH, MPEACTABICHHON B pa3inyHoil popme
(TabIMUIBI, PUCYHKH, CXEMBI, OPMYJIBI W T. J.), HA Pa3NIWYHBIX HOcUTeNsX (kHuru, MuTepuer, CD,
NEepUOIUYECKUE U3/1aHUS U T. [1.);

— pa3BUTHE KOMMYHUKATUBHBIX YMEHMH U  OBJAQJECHHUE OIBITOM MEKIMYHOCTHOU
KOMMYHHKAIMH (BeleHUE JUCKYCCUH, paboTa B IPyIMIax, BHICTYIUIEHHE ¢ COOOIIEHUIMH U T. [1.).

[TpenMeTHBIMU pe3yabTaTaMH U3ydeHHs Kypca «EcTtecTBo3HaHHE» SBISIOTCS:

— OCBOCHHME 0a30BBIX E€CTECTBEHHO-HAYUHBIX 3HAaHUH, HEOOXOMUMBIX MJs AajJbHEHIIero
U3YYEHHUS CUCTEMAaTUYECKHUX KYPCOB €CTECTBEHHBIX HayK;

— (bopMHpOBaHUE 3TIEMEHTAPHBIX HCCIEI0BATEIbCKUX YMEHU;

— IIPUMEHEHNE NOyYEeHHBIX 3HAaHUI U YMEHUH JUIsl pelIeHNs TPaKTUUYECKHUX 3a/1au.

5 kaacc
Boinycknuk nayuumcs:

* BBJICTISATE  OOBEKTHI  HM3y4EHHUS ECTECTBCHHBIX  HAyK: aCTPOHOMHHM, (DH3UKH, XUMUH,
reorpaduu, OMOJIOTHH, YKOJIOTUH;

* IPUBOAUTH IPUMEPHI B3AUMOCBSI3€U B PUPO/JIE;

* OOBSICHATH CYIITHOCTh OHATUN «METOJI», «THIIOTE3a»;

* Ha3bIBaTh HAYYHBIE CIOCOOBI/YPDOBHHM TIO3HAHUS MHUpPA, pPa3InyaTh METOABl HAyYHBIX
uccie0BaHui (HaOI0/IeHre, ONMCaHue, H3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE), HA3bIBAThH ITAITBI
HAy4HOI'O UCCIIEAOBAHUS;

® OIpEACIATh U MPUMCHATH IMOPAI0K JIeI\/’ICTBI/II\/'I HCCIICO0BATCIIA IIPU Ha6J'IIO)IeHI/II/I, HU3MCPCHUU
MPUPOIHBIX 0OBEKTOB, MPU TTOCTAHOBKE OIBITA (IKCIIEPUMEHTA);

* XapaKTepH30BaTh BKJIAJ 3apyOeHBIX M OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE €CTECTBEHHBIX
HayK,

* ONMCHIBATh NPEICTABICHUS MEPBOOBITHBIX JIOACH O MPUPOAE, NMPEICTABICHUS O CTPOCHUU
BcenenHolt y 1peBHUX HApOA0OB U B paHHEM CpeHEBEKOBBE;

* IEPEUNCIIATH NPEANOCHUIKH U OOBSICHATH 3HaUeHHe Bennkux reorpaguueckux OTKpHITUH;
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* OIMCHIBATh 110 MOJIEIM BHYTPEHHEE CTPOCHHUE 3EMIIN;

* CPaBHUBATh 10 PUCYHKY BHYTPEHHEE CTPOEHHE IIIAHET- TUTaHTOB U IUIAaHET 36MHOU TPYIIIBI;

* CpaBHUBATh TUIOTE3bl 0 Bo3HUKHOBeHHH 3emun WM. Kanra u I1.-C. Jlamuaca, XK. brodgdona u
JUx. JIxuHCca, onMchIBaTh COBPEMEHHBIE IPEJCTABICHHUS O BO3HUKHOBEHUU M pa3BUTHUU CosHEuHOH
CUCTEMBI;

* OIIUCBIBATh CJOUCTYK CTPYKTYpy 3€MJM, Ha3blBaThb M pPACINO3HABaTh HAa PUCYHKE
re0JIOTHYECKHE 000JI0UKU 3eMIIH;

* IPUBOJUTH IPUMEPbl XUMHUUYECKUX 3JIEMEHTOB, IPOCTBIX U CIOXXHBIX BEIIECTB, BEILECTB C
MOJIEKYJISIPHBIM U @TOMAapHBIM CTPOEHUEM;

* OOBSICHATH CYILIHOCTb IIOHATHH «TOpPHBIE MOPOABIY,

«MHHEPAJIBI», «penbe(b», CKKIIUMAaT»,

* OIMCHIBATHE OCOOEHHOCTH IOBEPXHOCTU U aTMOC(i)epBI 3emiau mocie ee O6paSOBaHI/IH;
® BBIABJIATH IPU3HAKKW MUHCPAJIOB W/WIH TOPHBIX ITOPOA Y

IIeCKa B XOJI€ BBIIIOJIHEHUS IPAKTUYECKOI pabOThI;

hd HpI/IBOI[I/ITI) HpI/IMepI)I IMAJICOHTOJOTUYCCKUX CBUACTCIIBCTB IIOABJICHUS HaA 3€MJ'I€ KHNBBIX
OpPraHU3MOB;

* OIHMCHIBATH KHU3Hb B IPCBHEHIIIEM OKEaHe, 0COOCHHOCTH CYIIH M aTMOC(hepsl IpeBHEH 3eMIIH,
Ha3bIBaTh MPUYHMHBI HAYaa 3aCEJICHUS CYIIU )KUBBIMH OpTaHU3MaMH;

* Ha3bIBaTh (PAKTOPHI, MOBIUSIBIINE HA BOSHUKHOBEHHUE penbeda 3emin;

* Ha3bIBaTh YCJIOBUs, BJIMSIOIIME HAa KJIMMAaT, OOBSCHATh, KaK KIMMAT BIMSET HAa 3EMHYIO
MIOBEPXHOCTB;

* IPUBOJIUTh TIPUMEPHI M OIUCHIBATh YHUKAJIbHBIC MPUPOJHBIC OOBEKThI 3eMIJIM, HA3bIBATh
0COOEHHOCTH 3eMJid, 00YCIIOBUBIIIHNE KM3Hb Ha TJIAHETE;

* BBISIBJIAATH OOIIUE U OTJIUYUTEIbHBIC MPU3HAKKM TEJ dKUBOM W HEIKUBOM MPHUPOJIBI, Ha3bIBATH U
packpbIBaTh CONEPKAHUE OCHOBHBIX IIPU3HAKOB JKUBOIO;

* pacKpbIBaTh JIOHAYYHBIE U TIEPBbIE HAYYHBIE MPEACTABICHUS O MIPOUCX OKJICHUH JKU3HU;

° paCKpI)IBaTI) COBpeMeHHI)IG B3TJIs11bI HA BOBHUKHOBCHUEC )KU3HU HA 36MJ’I€;

* OOBSICHATH CYIIIHOCTh TIOHATUMN <«OBOJIOIHSIY», «BUI»,

«hnopay, «payHay, «cpesia OOUTaHUSL», KMECTO OOUTAHUY,
«IPUPOIHOE COOOIECTBOY, «OMOIIEHO3», «IKOCUCTEMAY, «I1EIb TUTAHUS;

* XapaKTepU30BaTh 0COOEHHOCTH opraHu3MoB 1apctB bakrepuu, ['pubsl, Pactenns, )KuBoTHsie,
UX POJIb B IPUPOJIE U B )KU3HU YEIIOBEKA;

* XapaKkTepu30BaTb OCOOEHHOCTH PAaCTEHMM M JKUBOTHBIX KPYHHBIX CHUCTEMATUYECKUX TpYIII,
O0COOCHHOCTH JIMIITAHUKOB KaK CUMOMOTHYECKUX OPTaHU3MOB;

¢ OIMUCBIBATH OTAIlbl PA3BUTHUSA KU3HU HaA 36MJ’IG;

* BBIJICJIATh YCJIIOBHSL HA3€MHO-BO3JYIIHOW, BOJHOW, IIOYBEHHOW, OpPraHU3MEHHOM  Cpel
OoOUTaHUsA, TPUBOJUTH TPUMEPHI

IPUCIIOCOOTICHHOCTH JKUBBIX OPTaHU3MOB K YCIOBHSIM Ha3eMHO- BO3AYIIHOM, BOJHOM, MOYBEHHOM,
OpraHU3MEHHOMU cpeJ]l OOUTaHUS;

* IPUBOAUTH TIPUMEPHI Pa3HBIX BUIOB TPUPOIHBIX COOOIIECTB, HCKYCCTBEHHBIX YKOCUCTEM;

* Ha3bIBaTh U XapaKTEPU30BaTh KOMIIOHEHTHI MPUPOTHOTO COOOIIECTBA, MPUBOIUTH MPUMEPHI
IeTICH TNTaHus;

* IPUBOJUTH MPUMEPHI U BBIACIATH OCOOEHHOCTH PACTEHUN U KUBOTHBIX PA3HBIX MAaTEPHUKOB,
0COOEHHOCTH KUBBIX OPTaHU3MOB MOpEH U OKEaHOB, XapaKTepU30BaTh OCOOEHHOCTH CTPOCHHUSI YKUBBIX
OpPTaHU3MOB — OOHMTATeNeH pa3HbIX MPUPOIHBIX 30H;

* OOBSICHATh CYIIHOCTh TIOHSTHS «paca», BBIACIATh XapakTEepHbIE TNPHU3HAKH JIFOJCH
€BPOIEOHTHOM, MOHTOJIOUTHON U SKBATOPUAIBHOM pac, OOBSICHATH UX MIPUCIIOCOOUTEIILHOE 3HAYCHHE,

* Ha3bIBaTh M XapaKTEPU30BaTh BAXKHEHIIINE ATAIlbl CTAHOBJICHUS YEJIOBEKA;

* IOKa3bIBaTh Te3UC «UenoBeK — OMOCOIHATEHOE CYIIECTBOY.



Bbll’lyCKHuK noJyuum 603MONHCHOCHb HAYUUMBCA:

* ICTIOJIb30BaTh NPH BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUil HAyyHO- MOMYJSAPHYIO JUTEpaTypy IO
€CTECTBO3HAHUIO, CIIPaBOYHBIE MaTepualbl, pecypchl MIHTepHETA;

* OCHOBAM MCCJIEIOBATEIbCKOM U MPOEKTHOM JAEATEIbHOCTU MO U3YYEHHIO MPUPOJIbI, BKIIIOYAs
yMeHus GOpMYITHPOBATH 334a4H, IPECTABIATH pabOTy Ha 3aIIUTY W 3aIIMLIATH €¢;

* 0OHapY’KUBATh CBSI3b 3HAHUIT/YMEHUH 110 €CTECTBEHHO- HAYYHBIM IIPEeIMETaM U T'YMaHUTapHbBIM
peaMeTam;

* OPUEHTHUPOBATHCS B CHUCTEME MOPAJIBHBIX HOPM U LIEHHOCTEW IO OTHOIICHHIO K OOBEKTaM
KUBOM Npupoas! (IpHU3HAHKWE BBICOKOW LEHHOCTU XKH3HU BO BCEX €€ MPOSBICHUSX, DKOJIOTUUYECKOE
CO3HaHHE, SMOLIMOHAIBHO-IICHHOCTHOE OTHOIIEHHE K 00BEKTaM KUBOU MIPUPO/IbI);

* CO3/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U YCTHBIE

COOOIIeHNsI HAa OCHOBE HECKOJbKHX HMCTOYHUKOB HWH(POPMALIMU, COMPOBOXKAATH BBICTYIICHUE
Ipe3eHTalMel, yUUThIBasi OCOOEHHOCTH ayAUTOPUH CBEPCTHUKOB,;

* paboTaTh B TPYIIE CBEPCTHUKOB IPH PEIICHUH MO3HABATEIbHBIX 3ajad, YYUTHIBATh MHEHUE
OKPYKAIOIIUX U aJICKBATHO OLICHUBATh COOCTBEHHBIN BKJIA]] B ICATEIIHHOCTh TPYIIIIHI,
* COBEPILIEHCTBOBATh HABBIKM YUTATEIHCKOM 1 opdorpadudeckoil rpaMOTHOCTH.

6 KJjacc
BrinmyckHuk Haydures:
* O0BACHATH CYLTHOCTh HOHATHUSI «aCTPOHOMHS», XapaKTEPU30BaThb OCHOBHBIC ATaIlbI

Pa3BUTHS ACTPOHOMMUHY;

* yKa3bIBaTh Ha Mozenu nojiokeHus ConHua u riaseT B COJIHEYHOH CUCTEME;

* IPOBOJIUTH KJIACCU(UKAIUIO IUIAHET, CpPAaBHUBATh IUIAHETHI 3EMHOW TpPYNIBI Ha OCHOBE
0COOEHHOCTEH UX CTPOCHHUS;

* BBIJCJISATh XapaKTepHbIE IPU3HAKU aCTEPOUJIOB, KOMET, METEOPOB, 3BE31;

* HAXOJUTh OCHOBHBIE co3Be3a1s1 CEeBEPHOro MONyIIapHs IPU MOMOIIM KapThl 3B€3/THOTO HeOa;

* BBIICNATh OOBEKT M3y4yeHHUs OWOJIOTMH; XapaKTepu30BaThb OHOJOTHI0 KakK CHCTEMY Hayk;
pacKphIBaTh 3HaU€HUE OMOJOTMUYECKUX 3HAHU;

* OOBSICHSITD CYIIHOCTH MOHATUH «KJIETKA», TKaHbY», «OpPTraHy, «cucrema OpTaHOBY,
IIUTaHUE»,  «ABTOTPOPBI», «ETEPOTPOBI», «(hoTOCHHTE3Y, «UILEBAPEHUE»,  «JIbIXaHHE»,
«ra3000MeH», «OOMEH BEIECTB», «BBIACIECHUE», «Pa3APAKUMOCTEY», «pedIeKC», «Pa3sMHOKEHHE»,

«rameray, «OTIBUIEHUEY, «OTJIOJJIOTBOPEHHEY;

* IPUBOANTH MTPUMEPHI BUIOB TKAaHEH, OPraHOB, CUCTEM OPTaHOB PACTEHHUN W KUBOTHBIX, HA3BIBAThH

ux pyHKUINY;

* XapaKTEepU30BaTh )KUBOW OPraHU3M KaK OMOJIOTHYECKYIO CUCTEMY;

* CpaBHUBATh OCOOCHHOCTH aBTOTPO(HOTO U FeTepOTPOPHOTO CIIOCOOOB MUTAHNUS;

* ONUCHIBATh OCOOEHHOCTH MHUTAHUS PACTEHUM, PACKPBIBATH CYIIHOCTH BO3AYIITHOTO W TTOYBEHHOTO
MATAHUS PACTCHUM;

* 000CHOBBIBATh OMOJIOTHYECKYIO POJIb 3€JIEHBIX PACTEHUH B IPUPO/IE;

* OMUCHIBATh TUTAaHUE W TMHIIEBAPEHHE VY JKUBOTHBIX, BBIACIATH OCOOEHHOCTH CTPOCHUS
MUIIEBAPUTEIBHBIX CUCTEM KUBOTHBIX;

* Ha3bIBaTh M OIMCBHIBATH IMPOBOJAIINE CHUCTEMBl PACTEHUM M KUBOTHBIX; PACKPBIBATH POJIb
KPOBEHOCHOM CHUCTEMBI, KPOBU B TPAHCIIOPTE BEIIECTB Y )KUBOTHBIX OPraHU3MOB;

* Ha3bIBaTh OPraHbl, YYACTBYIOIIHNE B IPOIIECCE AbIXaHUS PACTCHUHN U KUBOTHBIX;

* Ha3bIBaTh OCOOCHHOCTH BBIJICTICHHUS Yy PACTEHH M JKUBOTHBIX, XapaKTepU30BaTh 3HAUCHUE
BBIICJICHHSI B KU3HH YKUBBIX OPraHW3MOB; MPUBOJUTH JOKA3aTeIhCTBA TOTO, YTO OOMEH BEIIECTB —
BAKHENIIMI NTPU3HAK )KUBOTO;

* XapaKTepHU30BaTh CTPOCHUE OMOPHBIX CHUCTEM PACTEHUW W IKUBOTHBIX, OOBICHATH 3HAYCHHE
ONOPHBIX CUCTEM I KUBBIX OPraHU3MOB, BBISIBISATH IPU3HAKH ONOPHBIX CHCTEM, YKa3bIBAIOIIHE Ha
B3aMMOCBSI3b UX CTPOCHUS C BHITIOJHACMBIMU (DYHKITUSIMU;



* IPUBOAMTH MPUMEPHI U XaPAKTEPU30BATh CIIOCOOBI JABMKEHHS JKUBOTHBIX, IPUBOIUTH MPUMEPHI
HaAJIMYUs BUTATEIbHON aKTUBHOCTH Y paCTEHUI; 00BSACHATH POJIb ABHKEHUS B )KU3HU JKUBBIX OPTaHU3MOB;
yCTaHaBJIMBATh B3aUMOCBSI3b MEX/y CpeZIoi OOMTaHUS M CIIOCOOAMU MepeIBUKEHUS OPTaHU3Ma;

* Ha3bIBaTh YaCTH PETYIATOPHBIX CUCTEM, OOBSICHSITH POJb HEPBHOW M SHAOKPUHHOW CHCTEM B
PEryIsIUN  TPOIECCOB KHU3HEACATEILHOCTH OPTraHU3MOB, pe(IIEKTOPHBIA XapakTep AEATelIbHOCTH
HEPBHOM CUCTEMBI;

* IPUBOJIUTH IPUMEPHI ITPOSIBIECHUS PEAKIIMI paCTEHUI HAa U3MEHEHUS B OKPY KaIOLIEHN Cpee;

* XapaKTepu30BaTh POJb PA3MHOXKEHUS B JKU3HHM JKUBBIX OPraHU3MOB; BBISBISTE OCOOCHHOCTHU
0€ecronoro M IOJOBOIO Pa3MHOXKEHMS; OIpPENEsATh NPEUMYLIECTBA IOJIOBOTO PAa3MHOXKEHMS IEpel
OecronbiM; Ha3blBaTh M OMNMCHIBATh YaCTH IIBETKA, YKa3blBaTh HUX 3HAUEHUE; JeJaTb BBIBOABI O
OMOJOrM4eCKOM 3HAaYEHUH LIBETKOB, IIJIOJJOB U CEMSH;

* OIIUCBIBATH OCOOCHHOCTHU POCTA U PA3BUTHUS PACTEHUS; XapaKTEPU30BaTh dTAlbl MHIANBUAYAILHOTO
pa3BUTHUS PACTCHUMN;

* BBIJICJIATH IPEUMYILECTBA BHYTPEHHETO OIJIOIOTBOPEHHS;

* PacKpBIBaTh OCOOCHHOCTH DAa3BHUTHUSl JKMBOTHBIX; CPaBHHMBATH INPSMOE M HENPSMOE pa3BUTHE
JKUBOTHBIX;

* IPUBOJUTH MPUMEPHl CUCTEM M KOMIIOHEHTOB, MX COCTABIAIOIIMX; MPUMEPbl OMOIOTHUYECKHUX
CUCTEM M KOMIIOHEHTOB, UX COCTAaBJISIFOIIMX; Ha3bIBaTh €UHUIIbI CTPOCHHUS KUBBIX OPraHU3MOB (KJIETKH,
TKaHU, OPTaHbl); BBISBISATH B3aUMOCBS3b MEKIY OCOOCHHOCTSIMU CTPOCHHUSI KJIIETOK, TKaHEH, OpraHoB U UX
(GYHKIMSAMEU; apryMEHTUPOBATh Te3UC «JIF000# OpraHn3M — 3TO CIOXKHAsE OHOIOTHYECKast CUCTEMAY,;

* IPUBOJIUTH IPUMEPHI OTKPHITHI XUMUU, OKA3aBIIUX BIMSHUE HA Pa3BUTHE OMOJIOTUH, PU3UKH;

* OOBSICHATD CYIIHOCTh IOHSTHUH «BEIIECTBO», «XUMHUYECKOE SBICHUE», «UUCTOE BEIIECTBOY,
«CMECh», «TOMOT'€HHAsi CMECh,

«TeTepOreHHast CMEChY;

* IPUBOJIUTH NTPUMEPHI YUCTHIX BELIECTB U CMECEH;

* IPOBOJUTH  J1TAOOpaTOpHBIE OIIBITHI 10 pa3saeiaeHUuI0 TOMOI€HHBIX H TI'€TEPOr€HHBIX
cMecel;
* IPUBOJUTL  IIPHUMEPHI OTKPBITHH YYEHBIX, BHECIIMX CYIIECTBEHHBIM BKJIaJ B

pa3BUTHC XUMHUUECKOU HAYKH,
¢ Ha3bIBAThb OTJIMYHUTCIIBHBIC IPU3HAKN HAYUYHBIX 3HaHHfI;

* O0BICHSATH CYIIHOCTBb TOHSTHI «METOH HAay4YHOT'O TIO3HAHUA», <<H8.6J'IIO,I[6HI/I6)),
«OKCIICPUMCHT», «CPaBHCHHE», UBMCPCHUCL», «OIHUCAHHUECH, «KMOACIUPOBAHUC), «aToM»,
«MOJICKYJIa», «XHMHUYECKUMN 9JICMCHT», «IIPOCTOC  BCIICCTBOM, «AJUIOTPOIIUS», «CJIOXKHOC
B€IICCTBO», «XHUMHUYCCKaAsA q)opMyna», CHECOPraHN4YCCKUC BCIICCTBA», «OPraHn4YCCKuUc
BCIICCTBA», «MECTAJLIbI», «HEMCTAJIJIbD», KHCOPTaHUYCCKUC BCIICCTBaA», «OKCHABI»,

«KHCIIOTBI», KOCHOBAHUS, «COJIN», KOPTAHUIECKHE BEIIECTBAY;

* 0003HaUYaTh HEKOTOpbIE XWUMHUYECKHE D3JIEMEHThl JATUHCKUMH OyKBaMH M MPUBOAUTH HX
MEXIyHapOIHbIC Ha3BaHMUS,

* PaCKpBIBaTh MPAKTUYECKOE 3HAYCHHE OTKPBITHS IEPUOAWYECKOrO 3aKOHAa IS Pa3BUTHUSA
XUMUYECKON HAYKU;

* IPUBOAMTH MIPUMEPHI TPOCTHIX U CIIOKHBIX BEIIECTB, HAYYHBIX U TPUBUAIBHBIX HA3BaHUH BEILIECTB;

* KJTacCH(PUIIMPOBATH BEIIECTBA HA METAJLTBI M HEMETAIUTHI 10 (PU3UIECKUM CBOWCTBAM, TIPUBOIUTH
IpUMEPBI METAJUIOB M HEMETAJIIOB,;

* XapaKTepU30BaTh CBOMNCTBA M 3HAUYSHHE KHCIIOPO/Ia; XapaKTepPH30BaTh COCTaB, CBOMCTBA M (PYHKITUH
aTMocdepbl; 000CHOBBIBATH 3HAUEHHUE 3ALUTHI aTMOC(EPHI OT 3arpsi3HEHMS;

* IPUBOANTH TPUMEPHl H ONKCHIBATh CBOMCTBa HEKOTOPHIX OKCHIIOB, KHCJIOT, OCHOBaHHIA
(TUIPOKCUIIOB) U COJIEH; MPUMEPHI IPUMEHEHUSI OKCUIOB, KUCIIOT, OCHOBAHUH (THJIPOKCUIOB) U COJICH;

* XapaKTepHU30BaTh CBOMCTBA M 3HAUYCHHE BOJIBI,

* IPUBOAMTH PUMEPHI U OMUCHIBATh CBOMCTBAa HEKOTOPHIX OPTaHMUECKUX BEIIECTB;

* XapaKTepHU30BaTh OMOJOTUYECKOE 3HAUCHHE YTIIEBOOB, OCIIKOB, JKUPOB (JTUTTHUIOB) U HYKJICHHOBBIX
KHCJIOT;

* IPUBOAUTL  NPUMEPHI 4acTO HCHOJIb3yEMBIX B OBITY OPraHMYECKUX BEIECTB;

* OOBSICHATD CYHTHOCTD MOHATUN «(PUZNYECKOE SIBICHUE, «PU3UUECKOE  TEIION, «puznyeckas

BEIMYMHA», «U3MEPEHHUE», IPSIMOE U3MEPEHUE», KKOCBEHHOE U3MEPEHUEY;
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* pacKpbIBaTh 3HAYCHHE M3MEPEHHUS (PHU3MUECKUX BEIUYMH MpH (PU3UUECKUX HCCICTOBAHUSAX;
CpaBHMBaTh (M3MYECKUE BEIMYMHBI, PEIIaTh 3a7add, OCHOBAHHBIC HAa MPOCTEHIINX MaTeMaTHYEeCKUX
pacueTax ¢ UCHOJIb30BaHNEM (PU3UUECKUX BEIHYHH;

* OOBSICHATH  CYIIHOCTh TOHATHH  «MEXaHHMYECKOE JIBIDKEHHE», «TPACKTOPHUSA», «IIyTh»,
«TIPSIMOJIMHEHHOE IBIKEHHEY, «PAaBHOMEPHOE JIBHYKEHHUEY, KCKOPOCTHY;

* IPUBOJUTH IPUMEPHI OTHOCUTEILHOCTHU JIBUYKEHHS TEIT;

* IPEJCTABIATH IIyTh, BPEMS U CKOPOCTh B 3HAKOBO- CUMBOJIMUECKOM (hopMe;

* BEIYHUCIIATE CKOPOCTh MO (hopMyJie; ONpEeAetaTh CPEIHIOI CKOPOCTh JBIDKCHHS TeNa; pellaTh
NpoCTEHIINe 3aa4H Ha ONpeesieHIe CKOPOCTH JBIKEHHS,

* OOBSICHATH CYITHOCTD MOHATHH «HHEPLHUS», «CHIIA», KCUJIA TSHKECTHY, «PAaBHOJICHCTBYIOIIAs CHIIAY,
«aehopManus;

* IPUBOJUTH MPUMEPHI JIBIKECHHS TN 110 MHEPUUH, NPUMEPHI 1e(OPMUPOBAHHBIX TEJ, HAa3bIBATh
OPUYHHBI e OpMaLny;

* IPUBOJUTH TPUMEPHl B3aUMOJACHCTBHS TeJ; TNPEACTABIATH pas3Hble CHJIBI B 3HAKOBO-
CHUMBOJIMUYECKOU (hOopMe; OIPEAETIATH [0 PUCYHKY-CXEME HalpaBlieHHE JeHCTBUS CHIT;

* OOBSICHATH CYIIHOCTh MOHATUH «()U3NIECKOE TETION,

«BEIIECTBO»,  «ILIABICHHUEY, KUCIIAPEHUEY, «KOHICHCALIHS,

«KPUCTAJUIA3ALUSY;

* IPUBOJUTH MTPUMEPHI BELIECTB, HAXOSIIMXCS B PA3IMYHBIX arperaTHBIX COCTOSHHSX; OIMUCHIBATH
[0 CXeM€ IMEepexo]| TeNl U3 OJHHUX arperaTHBIX COCTOSHHH B JAPYrHe; OOBSCHATH paziIMuue B CBOMCTBAX
TBEPABIX, )KUJIKUX U ra3000pa3HBIX BEIIECTB, UCXOS U3 UX CTPOCHUS;

* OOBSICHITH CYIIHOCTh JUCKPETHOCTH BEUIECTBA;

* O0BSICHATDH CYITHOCTH MOHATHH «padoTay, «MOIIHOCTHY,

«IPOCTHIC MEXAHU3MBI», «PbIYary, «3HEPrUsi»;

* IPUBOJIUTH TIPUMEPHI JCHCTBHSI CHJI, HE COBEPIIAOIINX pPadoOTy; MPEACTABIATh (PU3HUSCKUE
BEJIMYMHBI (paboTy, MOIIHOCTh U Jp.) B 3HAKOBO-CUMBOJIMYECKOU (hopMe; CpaBHUBATH MOIIHOCTH JIBYX
MEXaHU3MOB;

* OIUCBIBATH MTPOCTHIE MEXAHU3MBI, UCTIOJIB3YEMBIE B OBITY;

* Ha3bIBaTh BHJIBI JHEPTHHU; PACKPHIBATh CYIIHOCTh 3aKOHA COXPAHCHUS JHEPTUU; OIHCHIBATH
MpEeBpaIleHs] SHEPTUU Ha TPOCTHIX MPUMEPAX; MPUBOAUTH MPUMEPHl HCIOIH30BAHUS UYEIOBEKOM
MPEBpAICHAS] SHEPTUW; HA3bIBaTh WCTOYHWKU JHEPTHHM ]IS OBITOBBIX M TPOMBIIIICHHBIX HYXKI;
000CHOBBIBaTh HEOOXOJUMOCTh YHEPTOCOEPEIKEHHUS,

* PacKphIBaTh CYNTHOCTh 3aKOHA BCEMUPHOTO TATOTEHUS;

* IPUBOJIUTH TPUMEPHI M OMUCHIBaTh (U3UUYECKUE SIBICHUS B atMocdepe W B Heapax 3emilH;
OTIPEICIIATH TOJIF0Ca MATHUTA C TIOMOIIBIO MATHUTHON CTPEJIKU; IPUBOIUTH IPUMEPHI dJICKTPH3AIHH,

* IPUBOJIUTH TPUMEPHI U3ITyUEHUS, KOHBEKIIUU U TETIJIONPOBOJHOCTH B TIPUPO/IE;

* OITUCBIBATh U3BECTHBIC MEXAHU3MBI TIPUCIIOCOOJICHHUS )KUBOTHBIX K JKU3HU B XOJIOJHOM (KapKOM)
KIIIMAaTe;

* IPUBOJINTh TIPUMEPHI  JCHCTBHS 3aKOHOB MEXaHWKH B JKHBOW TIPHPOJE, IMPUMEPHI
M03aMMCTBOBAHHBIX YEJIOBEKOM Yy MPUPOIBI H300pETeHUM, MPUMeEPhl (PU3UUYECKUX SBICHHM, CBI3aHHBIX C
IIPEJIOMJIEHUEM CBETOBBIX JIYUEH.

BrITTyCKHUK TTOTYYUT BO3MOKHOCTh HAYUUTHCS:

* HCITOJIB30BATh TIPH BBHITIOJHEHUM YUYCOHBIX 3aJaHWN HAyIHO- TOMYJBSIPHYIO JIUTEPaTypy I10
Ounosoruu, XuMun, (pusuKe, aCTPOHOMUH, CIIPABOYHBIE MaTepHalbl, pecypchl IHTepHeTa;

* OCHOBAM HCCJICIOBATEIIbCKOM M TIPOSKTHOW JEATEIBHOCTH 10 HM3YYCHHWIO IMPHPOJBI, BKIIOYAs
yMmeHust GopMyTUpOBaTh 33724, IPEJCTABIATH pabOTy Ha 3aIIUTY U 3aIIUIIATH €€;

* 00OHAPY)KWBATh CBSI3b 3HAHWI/YMEHUU 1O €CTECTBEHHO- HAyYHBIM TPEIMETaM W T'yMaHHUTaPHBIM
nmpeaMeTam;

* OPHEHTHUPOBATHCS B CHCTEME MOPAJIBHBIX HOPM M IICHHOCTEH IO OTHOIIICHUIO K 00BEKTaM JKUBOH
npupoabl (IpU3HAHUE BBICOKON LIEHHOCTH KM3HH BO BCEX €€ MPOSBICHUSIX, KOJOTUYECKOE CO3HAHUE,
SMOIMOHATBHO-TICHHOCTHOE OTHOIICHHE K 00BbEKTaM KUBOM MPUPOIBI);



* C03/1aBaTh COOCTBEHHbIC MUCHMEHHBIC M YCTHBIE COOOIIECHHSI HA OCHOBE HECKOJIBKUX MCTOUHUKOB
uH(pOpMalliK, COMPOBOXAATh BBICTYIJICHHUE MpPE3CHTalMell, Y4YUTbIBasg OCOOEHHOCTH ayIWTOpUU
CBEPCTHHUKOB;

* paboTaTh B rpyIile CBEpCTHUKOB IPHU PEIICHUHU I03HABATEIbHBIX 3a]1a4, IUNITAHUPOBATh COBMECTHYIO
JeSITeIbHOCTD, YYUTHIBATh MHEHHE OKPYKAIOIMIMX M aJIeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B
JESITEIbHOCTD TPYIIIIBI;

* COBEPILIEHCTBOBATH HABBIKM YNUTATEILCKOU U opdorpaduueckoit TpaMOTHOCTH.

COJAEPKAHUE YYEBHOI'O KYPCA
«ECTECTBO3HAHMHE»

BBeueHne B €CTECTBCHHbIC HAYKH

N3yuenne npupoasl yenoBekoM. EcrecTBeHHBIE HAyKH (aCTPOHOMUS, (PU3NKA, XUMHSL, T€OJIOTHS,
¢du3nueckas reorpadusi, 6uonorus, s3kosorus). OOBEKTHl U3YYEHUSI €CTECTBEHHBIX HAyK. APUCTOTEIb,
M.B. JIoMOHOCOB — y4€HbIe-3HUUKIONEAUCThl. CBA3M MPUPOAHBIX OOBEKTOB IPYr C JPYIOM M C
KHUBBIMH CYILIECTBAMHU.

Bo3nukHOBeHHEe ecTecTBeHHbIX Hayk. Hayunas xaptuna wmupa. Hayunblii wmeron.
CriocoOb1/ypoBHU TTO3HAHHSI MUpPA: YyBCTBEHHOE (IMITUPUYECKOE) U TEOPETHUECKOE Mo3HaHue. Brian
OparocdeHa 1 ApUCTOTENSI B pa3BUTHE €CTECTBEHHBIX HaYK.

S3bIK HAayKH (ITOHATHS, TEPMUHBI, CAMBOJIBI U 3HAKH). MeTOIbl HAyKU. DMIUPUUECKUE METO/IBI:
HaOJr0IeHue, ONMCaHKe, SKCIIEPUMEHT (OMBIT), u3MepeHue. MonenupoBanue. CrieruaibHble (Y4aCTHBIE)
MeTobl. PakT, runoresa, reopust. O00pyAOBaHUE AJI1 HAYYHBIX UCCIIEIOBAHUM.

Pa3Burue 3HaHMi J101€ei 0 MUpe

[IpeacraBnenuss o mNpupoje TNEPBOOBITHBIX JIIOJACH. 3aBUCUMOCTH JKHU3HU MEPBOOBITHOTO
YyeloBeKa OT ero 3HaHuh 00 OokpykaroleM mupe. [[MCBMEHHOCTh — PEBONIOIMOHHOE HM300peTeHue
YyeJioBeKa JJisa coxpanenus nHpopmaruu. [losBienune kaneHaaps.

BO3HUKHOBEHHE €CTECTBEHHBIX HayK. PenurmosHoe u HaydyHoe nosHaHue. HaydHblii MeTon.
HayuHble criocoObl/ypoBHU NMO3HAHUS MUPA: YyBCTBEHHOE (AMIUPUUYECKOE) U TEOPETUUECKOE [TO3HAHUE.
Bxuiag Dpatocdena, Apxumena, ApUcToTens B pa3BUTHE €CTECTBEHHBIX HayK.

S3bIK HayKku (IOHATHSA, TEPMHUHBI, CAMBOIIBI M 3HaKH ). MeTOIbI HAYKH. DMIHUPUUYECKUE METOIBI
(mabmroieHne, W3MEpeHue, ONHucaHue, JKcrnepuMeHTt). MopaenupoBanue. CrnenuanbHble (YaCTHBIC)
MeTo bl DaKT, TUTIOTE3a, TEOPHSL.

IIpencrasnenus o BeeneHHOM y ApEBHUX UHIUNILIEB, LIIYyMEPOB, TPEeKOB. B3ruans! Ha Beenennyro
B panHeM CpexaneBekoBbe. Cuctema Mupa no H. Komepnuky. Benukue reorpaduyeckue OTKpBITHS
XIV—XVII BB., UX NpeanochlIKi ¥ BIUSHUE Ha Pa3BUTHE €CTECTBEHHBIX HayK. buoreorpaguueckue
otkpeiTus H.M. BaBunosa.

IIpencraBnenus roneld 0 BO3HUKHOBEHMHM 3eMiM. ['Mnore3a — HaydHOE MPEANOIOKEHHE.
['unote3sl 0 Bo3HukHOBeHHH 3emiu (K. brodpdon, W. Kant, I1.-C. Jlanmac, Jx. Txunc, O.1O.
HImuar). CoBpeMeHHBIE MPEACTABICHUS O BO3SHUKHOBEHUM COJHEYHOW CHCTEMBI. 3eMJysl — IUIaHeTa
ConneuHoll cucteMsl. BHyTpeHHee cTpoeHue 3eMIu: iApO, MAHTHUS.

3emHass kopa. CXOACTBO M pa3inuve BHYTPEHHEIO CTPOCHMS IUIAHET-TUTAHTOB W IUIAHET 3€MHOMU
TPYIIIBL.

O6onouku 3emmu: snutocdepa, ruapochepa, armochepa. XuUMHUECKHE DIEMEHTHl 3EMIIH.
BemecTBa B okpyxaromem Mupe. XMMHYECKUE JIEMEHThI. ATOMBI. MOJIEKYJIbI.

3emiisi TIOCNie CBOETO OOpa3oBaHMs: OCOOCHHOCTH €€ MOBEpXHOCTH W atMmocdepsl. ['opHbie
nopoabl. MuHepaibl, osie3Hble uckonaemblie. ['eonorus.



[Taneontonorus. IlaneoHTONOrMYECKUE CBUICTENLCTBA TMOSABJICHUS Ha 3€MJle JKHMBBIX
opranu3moB. JKu3Hb B npeBHeiineM okeane. Cyma u armocdepa apeBrert 3emun. JIutochepHbie MIUTHI,
uX JBIKeHUE. I3MeHeHne ouepTaHuii MaTEpUKOB U OKeaHoB 3emutd. [[puurHbl Hauasna 3ace’aeHus CyIu
’)KuBbIMU opranu3Mmamu. OTkpsiTus A. Berenepa u Y. JlapBuHa.

Penped 3emmm. DaxTopbl, MOBIUSBIIME Ha BO3HUKHOBeHHE penbeda 3emuu. Jlennuku, ux
3HadeHue st popmupoBanus penseda 3eminu. JlenHukoBslil nepuos. MexieHUKOBbBE.

00k 3emin
3aBUCHUMOCTh BHEIIHEro 00JMKa 3eMiu OT KiiuMarTa.
KnuMmar. ¥Ycnousi, Bnustonme Ha KIuMaT. ATMOC(HEpHBIE OCaIKH.

OcoOeHHbIe, YHUKaIbHBIC MPUPOAHbIE 00BekThl 3emiu (Hwuarapckuii Bomoman, boinbiioi
bapeepnsriii pud, Teppuropus crpansl Hunepnanael, [ mmanan, baiikan, HopBexckue GbOpAbI, MyCTHIHS
Caxapa, ckansl B ['ocymapctBeHHOM mTpupoaHoM 3amoBenHuke «CtonObe»y B KpacHospckom kpae,
Bbonbmmoit kanboH pexu Konopano).

[Tnanera 3eMis Kak cpefia 0OUTaHUS KUBBIX OpraHu3MoB. OcOOEHHOCTH 3eMild, 00YCIOBHUBIIIHE
JKU3Hb Ha IJIAaHETE: MOJIOKeHHUEe 3eMiu oTHocuTelbHO COJIHIIA, BpallleHue 3eMJIM BOKPYT CBOEH OCH,
atMocdepa 3eMiu ¢ 030HOBBIM CIIOEM, OTPOMHBIE 3a1achl )KUJIKOW BOJIbI, IOYBA.

Kuszub Ha 3emuie

Kupas n HexuBas npupoja. XUMUUYECKUN COCTAB JKUBBIX OpraHu3MoB. OCHOBHBIE NIPU3HAKH,
OTJIMYAIOIIME KHMBOE OT HEXHMBOIO: KJIETOYHOE CTpOEHHE, OOMEH BEILIECTB, pa3ApakKuMOCTh,
Pa3MHOKEHHE, POCT, Pa3BUTHUE, HACIEACTBEHHOCTh, U3MEHUYUBOCTb, aJallTallis K YCIOBUAM KU3HH.

JloHayuHbIe TPECTaBICHHUS O MPOUCXOXKACHUU KU3HH. [lepBble HayuHbIE MPENIOIOKEHUS O
BO3HUKHOBEHUH >ku3HU Ha 3emie (D. Penu, JI. Cnannmunnanu, JI. [Tactep). ['unore3a o BEYHOCTH KU3HU.
CoBpeMeHHbIE B3IJISAIbI Ha BOZHUKHOBeHHUE xu3HH Ha 3emiie (A.W. Omapun, J[x. Xonneiin).

DBOITIOLINS — ATO MPOLECC HEOOPATUMOTO HCTOPUUYECKOTO Pa3BUTHUS KUBOU MPUPO/IbL. I 1aBHbIE
JIBrKyle cuibl 3Boiounu (mo Y. Jlapsuny). PasHooOpasue kuBbIX opraHu3moB. Cucremaruka.
Knaccugukarus xuBbix opranuzMoB. Bun. Llapcrsa »xuBoii npupoasi: bakrepun, I'puOsl, Pactenus,
KupotHble. CyliecTBEeHHbIE MPU3HAKU TNPEJICTaBUTENEH OCHOBHBIX LAPCTB, MX XapaKTEpUCTHUKA,
CTpO€HUE, OCOOEHHOCTH JKU3HEAEATENbHOCTH, MecTa OOWUTaHMs, MX pPOJIb B NPHUPOJIE U B KU3HHU
yenoBeka. [lapctBo PacTenus: rmaBHBIN Mpu3HaK (CIOCOOHOCTH K (POTOCHHTEZY), 3HAUEHHE PACTEHU B
npupone. borannka — Hayka o pacrenusx. Kpynssle cucreMaTiueckue rpynibl paCTeHH: BOJOPOCIIH,
MXH, MamOPOTHUKOOOpa3HbI€, TOJOCEMEHHBIE, MOKPHITOCEMEHHBIE (I[BETKOBBIE), HMX OCHOBHBIE
npU3HaKku, MHorooopasue. Jinmaitauku. LapctBo XKuBoTHBIE: MHOT0OOpasne sKUBOTHBIX, OCOOCHHOCTH
UX CTPOCHHS, >KM3HEAEATEIbHOCTH, 3HAUE€HHWE B TNPUPOJIE U B KU3HU uenoBeka. KpymnHble
CUCTEMATHYECKUE TPYMIbI )KUBOTHBIX: [Ipocreiimue, becriozBonounsle (KumeunononaoctHele, Yepsy,
Monmtocku, Unenucronorue, Mriokoxue), Ilo3Bonounsie (PeiOb1, 3eMHOBOAHBIE, [IpecMbIkatomuecs,
[ITumpl, MiekonuTaromme), UX OCHOBHbIE IPU3HAKU, MHOT000Opa3ue.

PasBuTHe xu3HU Ha 3eMIie: JKH3Hb B APCBHCM OKCAHC; BbIXOI paCTCHI/Iﬁ H JXUBOTHBIX Ha CYyIIy,
JIECa KAaMCHHOYT'OJIBHOI'O ITE€pUOaaA;,

pacuBeT APEBHUX MPCCMBIKAIOINUXCSA,; ITULIBI U 3BCPU ITPOMIIIOTO.

Cpena u Mecto oburanusi. HazemHO-BO3dylIHasi, BOJHAas W TOYBEHHAs cCpelbl OOMTaHUS
opranu3mMoB. OpranuzMenHas cpeza. [lpucnoco6ieHHOCTh OpraHu3MoB K cpenie oouTanus. [Ipuponnsie
coobmectBa (dKocucteMbl). CTpykTypa HpuUpogHOro cooOlmiecTBa. Pa3zHooOpaswe mpupoIHbIX
coo0miecTB. EcTecTBeHHBIE MPUPOIHBIC YKOCUCTEMBI. MICKYCCTBEHHBIE COOOIIECTBA (arpO3IKOCUCTEMBI).

PacteHust u >KMBOTHBIE Pa3HBIX MAaTEPUKOB (3HAKOMCTBO C OTACIBHBIMU MPEACTABUTEIAMU
KHUBOU TPUPOABI KAXKI0r0 MaTeprka). JKu3Hb B MOpsx U okeaHax. CooOiiecTBa MOBEPXHOCTH M TOJIIN
BOJIbI, IOHHOE COOOIIECTBO, COOOIIECTBO KOPAIIOBOTO pHr(a, rTy00KOBOAHOE co00IIecTBO. [IpupoaHbie
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30HBI 3eMIIH: APKTUYCCKHUEC ITYCTBIHU, TYHApPA, Taﬁra, CMCHIAHHBIC W HIMPOKOJIUCTBCHHBIC JICCa,
TPaBAHHUCTBIC PABHUHBI — CTCIIKM U CaBaHHBI, ITYCTBIHU, BJIA)KHBIC TPOIIUYCCKHUE JIECa.

YesoBek Ha JeMiie

YenoBek — XKUBOW OpraHu3m. MecTo 4elloBeKa B CHUCTEME KHUBOU MpHUpOAbl. YemoBeueckue
pacbl: eBpomeouHas (eBpa3uiickas), MOHTOJIOMAHAs (a3MaTCKO-aMEpPUKAHCKas) M HKBATOpUATIbHAs
(aBcTpano-uerpouanas). [IpucnocoOuTeNnbHBIN XapaKTep PacOBBIX MPU3HAKOB.

Hayunbie mpeacraBieHuss O MPOUCXOXKICHHHM 4YeloBeKa. AHTporonorusi. JpeBHue mnpeaxu
YyeJIoBeKa: JPUONUTEKM M aBcTpajonuTeku. Yenoek ymenblid. Yenoek mnpsmoxomsaumui. Yemnoek
pasymHbBI (HeaHAEpTaiell, KpOMaHBOHEIl, COBPEMEHHBIN dYeloBek). YenoBek — OWoOcomMambHOE
CYIIIECTBO.

IIpumepHBbIii IepeyeHb NPAKTHYECKUX padoT

1. Pa3zButue cemsiH daconu u ropoxa (HaOI0AeHHE).
2. OnpenernieHre cpeiHel Macchl Tela (M3MEpeHue).

3. Ompenenenue  pa3MepoB  JIMCTOBOW  IUIACTUHKH (M3MEpEHHE).
4. BnusHue a30THBIX yOOOpeHH Ha pocT pacTeHHs (IKCIEPUMEHT).
5. Onpenenenue BpeMeHH cyTok 1o CoJHIy.

6. Ha6JHOI[eHI/IC JIMHUM MarduTHOTO ITOJIS.

7. BrlsiBIIeHUE MPU3HAKOB MUHEPAJIOB W/WJIA TOPHBIX IMOPOJ] Y TIECKa.
8. MUsmepenme BpicoThl CoNHIIA HaA TOPU30HTOM HTEMIEPATyphl BO3IyXa B MOJICHb.

9. DkcnepuMeHTaibHOE OOHApy)KEHHE OPraHMYecKOro BEIIeCTBa.
10. DxcniepuMeHTaIbHOE OOHAPYKCHHE Kpaxmala.

11. HaGmroneHue u onrucaHue 0COOEHHOCTEH CTPOSHUS OaKTePHIA.

12. HaOimoeHure u onucaHiue 0COOSHHOCTEH CTPOCHHUS IUIECHEBBIX TPUOOB.

13. HaGmronenue u onucaHne 0COOEHHOCTEH CTPOSHHS BOJOPOCTH XJIaMUJIOMOHA/TBI.

14. HaOGmronenue v onucaHue BHEITHETO CTPOCHUSI MXa KYKYIIIKHH JICH.

15. HabmroneHne W OMHMCaHWE  BHEIIHETO  CTPOSHUS MarOpOTHUKOOOPAa3HBIX.

16. HaGmroneHue u ONMCaHWe BHEITHETO CTPOCHUS IIMIIEK, XBOW U CEMSH XBOHHBIX PaCTCHUH.

17. HabmiomeHue W ONUCAHUE BHEIIHETO CTPOCHUS MOKPHITOCEMEHHOTO (IIBETKOBOTO)
pacTeHHsL.

18. BroisBieHne MPHUCIOCOOICHHOCTH  OPraHU3MOB K YCIIOBHUSIM CPeIbl OOUTaHUS.

Mup acTtpoHoMuu

[TepBblie npencraBiaeHus aroAei o Becenennoii. 3apoxkieHue 1 3Tanbl pa3BUTHS ACTPOHOMUU: ApEBHEE
BpeMs (mozxenu Bceenennoit Apucrorens, [Itonemes), cpennee Bpems (B3risaasl Huxonas Konepnuka,
["amuneo Nanunes, Jxopnano bpyHo o ctpoenun Beenennoil), HoBoe BpeMst (COBpeMeHHbIE KOCMUYECKHE
UCCJIEJOBAHMsI, BAKHEHNIIINE JaThl B OCBOEHUHU KOCMOCA).

Conneunas cucreMa. [Inaners! 3emHoii rpynmnsl (Mepkypuii, Benepa, 3emisa, Mapc). YHUKaIbHOCTh
ruaneTs 3emitst. [Ipoucxoxxaenrne Ha3BaHU 1aHeT 3eMHO# rpynmsbl. JIyna. Ilnanersi-rurants! (FOmnurep,
Carypn, Ypan u HentyHn). Ilpoucxoxxnenue Ha3BaHWM IUIaHET-TUTAaHTOB. Actepouasl ConHEYHOU
cucrembl. KomeTsl: BB, cTpoeHune. Meteopsl. MereopuTsl. EnvHMIBI M3MepeHUs pacCTOSHUM B
KOcMoce. 3Be3/1bl — I'MTaHTCKHUE pacKaJleHHBIE Iaphl, U3 Tydarolinue cBeT. Tumbl 38e37] (KapJIuKH, TUTaHThI
u ceepxruranTsl). Connue. Co3Be3aus. ['anakTuky.

Mup OuoJioruu

Buonorus — Hayka o xu3Hu. CoBpeMeHHasi OMOJIOTHsl — CUCTeMa HayK. 3HaueHHe OMOJIOTHUECKUX
3HAHUM.

Kuble opranusmbl, uUX mnOpu3Haku. KietouHoe cTpoeHue opraHu3MoB. CTpOEHHE KIIETKH.
OnHOKIIETOYHBIE, MHOTOKJIETOYHBIE U KOJIOHUAJIBHBIC OpraHu3Mbl. TkaHu. TkaHu pacTCHUM M )KUBOTHBIX.
Opran. Opranbl pacteHuil U *KUBOTHBIX. Cuctema opraHoB. CHCTEMbl OPraHOB >KMBOTHBIX. JKuBOMH
OpraHu3M — 3TO OMOJIOrHYecKas CUCTEMA.
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CymHocTs noHATHS «uTanuey. CrocoObl nmutanus (aBToTpodHOE, rereporpodroe). OcodbeHHocTH
NUTaHUs pacTuTenbHOro opraHuzma. [louBenHoe mnuTtanue. Bo3aymnoe mnutanue ((POTOCHUHTES).
OcoOeHHOCTH MUTaHMUA XKUBOTHBIX. PazHOOOpa3ue >KMBOTHBIX MO TUMY MUTaHUA (PACTUTEIbHOSIHBIC,
XUIIHUKY, Tapa3uTel). [lumeBapenue u ero 3nadenne. OCOOEHHOCTH CTPOEHUS MMUIIEBAPUTEIbHBIX CUCTEM
YKUBOTHBIX.

[IepeHoc BemiecTB B opraHusmMe, ero 3Hauenue. [lepensuxenue BemectB B pacteHun. OcoOeHHOCTH
CTpOEHMSI OPraHOB PAacTEHM, 00eCIeunBaOIIKX MIpollece IepeHoca BeulecTB. [lepemelieHue BelecTs B
KJIETKaX PAaCTeHUM M OJHOKIETOYHBIX >KMBOTHBIX. OCOOEHHOCTH MepeHOca BEUIECTB B OpraHu3Max
MHOTOKJIETOYHBIX JKUBOTHBIX. KpoBeHOCHas cucrema, ee cTtpoeHue, GpyHkuuu. KpoBb U ee cocTaBHbIC
4yacTH (TU1a3ma, KJIETKA KPOBH).

3Hauenue apixaHus. Ponb kuciopona B Ipoliecce pacIIENICHUs OPraHUYeCKHX BEIIECTB U
0CBOOOKIeHHS SHepruu. Tumbl Abixanus. Jlpixanue pacteHuid. Ponb ycThHIl M yedeBHUYEK B IpoIecce
JpIXaHus pacTeHuil. [[pixaHue )KuBOTHBIX. OpraHbl JbIXaHUS )KUBOTHBIX OPTaHNU3MOB.

O6men BemiectB. OcoOeHHocT oOMeHa BellecTB Yy pacTeHuil. Ponb BblieneHus B mpolecce
KU3HEJEATEIbHOCTH OpraHu3MoB. Bblienenue y JKMBOTHBIX. Bbwinenenue y pacreHuil. OCHOBHbIE
BBIJICJIUTEIIbHBIE CUCTEMBI Y 5KUBOTHBIX.

3Ha4YeHHE ONIOPHBIX CUCTEM B )KM3HU OPraHU3MOB. ONOpHBIE CUCTEMBI pacTeHU. ONOPHBIE CUCTEMBI
JKUBOTHBIX.

JIBukeHHe Kak BaKHEHIIas OCOOEHHOCTb J>KMBOTHBIX OPraHU3MOB. 3HAu€HUE ABUTATEIbHOU
AaKTUBHOCTH. MexaHu3Mbl, o0ecreunBaroie IBUKEHUE JKUBBIX OPraHU3MOB. J[BUraTelbHbIE peaklHUU
pacteHuil. CBA3b JKU3HEACATEIBHOCTH OpraHU3Ma C OKpyXXarouieil cpenoil. Perynsuusa npoueccoB
KU3ZHEJEATENIbBHOCTH OpraHu3MoB. Pasnpaxumoctb. OHJIOKpHHHas cucrtema. JKene3bl BHYTpPEHHEU
cekpenun. HepBHas cucrema, ocoOeHHOcTH cTpoeHus. Peduiekc. Poiab HEpBHOW cHCTEMBI B pEryIsILIU
IIPOLIECCOB KU3HEAEATEIBHOCTH. POCTOBBIE BelllecTBa pacTEHUH.

buonornueckoe 3HaueHue pa3MHOKeHUs. Buabl pasMHo)keHus. becrionoe pa3MHOKEHUE pAaCTEHUM.
ITomoBoe pa3MHOKEHUE pacTeHUW. Pa3MHOXeHHE pacTeHul ceMeHamu. [[BeTOK Kak opraH IOJIOBOTO
pasmHoxeHus. Couerus. OnblieHue. /[BoiiHoe omnonorBopenue. O6pazoBaHue I1010B U ceMsH. Poct u
pasButue pacteHuil. UnnuBunyanpHoe pa3Butue. Pacnpoctpanenue mioaoB u cemsiH. CoOCTOsSTHUE TTOKOS,
€ro 3Hau€HUE B JKU3HM PacTEHUH. Y ciloBuUs npopacTanus ceMsH. IIutanue u poct npopoctkos. Ilonosoe
pa3MHOXXEHHE OpraHu3MoB. OCOOEHHOCTH II0JIOBOTO Pa3MHOKEHHUS >KUBOTHBIX. OpraHbl IOJIOBOTO
pasmHoxeHus. [lonmoseie kietku. OrmnogoTBopeHne. OCOOEHHOCTH pa3BUTHS KMBOTHBIX OPraHM3MOB.
Pa3Butne 3aponpima. IlocTaomMOpHOHaIbHOE pa3BUTHE KUBOTHBIX. [IpsMoe U HempsiMoe pa3BUTHE.
CymHOCTh NOHATHH «cUCTeMay, «OuoJjoruueckas cucremay. OpraHu3M Kak CIO)KHas OHoornyeckas
cuctema. B3auMocBsI3b KJIETOK, TKAHEH U OPTaHOB B OPTaHU3MaXx.

Mup xumuu

XuMusg — Hayka o mpupojae. HayuHble OTKpBITHS XMMHH, OKa3aBIIUE BJIMSHUE Ha pPa3BUTHE
6uonoruu, ¢puzuku. BrusHue AOCTHXKEHMI XMMHUYECKOM HayKHM Ha pa3BUTHE TEXHHYECKOIo Iporpecca
YeJI0BEYECTBA.

[Ipenmer wn3ydyenuss xumuu. BemectBo. Xumuueckue siBieHus. UYHCTble BEIIECTBA U CMECH.
['oMoreHHbIE U TeTEPOreHHbIE CMECH.

Crioco0Obl paszjienieHuss TOMOTEHHBIX cMeced (BbIIapuBaHHE W KPUCTAJUIM3AlMs, JUCTHIUIALNA,
neperonka). CrocoObl pa3jelieHusl TeTePOTeHHBIX cMmeced (oTcramBaHue, (GUIBTPOBAHUE, ICHCTBHE
MarHUTOM).

OTanbl CTAaHOBJICHHUS HAayKd XMMHH. YUEHbIE MHUpa, BHECIIME CYIIECTBEHHBIM BKJIaJl B pa3BUTHE
xumuueckod Hayku (P. boins, A. JlaByasse, = M.B. JlomonocoB, k. JlanbToH, K. Ilpyer, A.
Asorajpo, Y. Bepuemnyc, JI.U. Mennenees, A.M. byriepos). OTiuune Hay4HbIX 3HAHUH OT HEHAYYHBIX
CBEJICHUM.

MeToapl HayyHOro IMO3HAHUS. OMIOUPUYECKHE METOAbl HAyYHOTO I03HaHUs (HaOmroAeHue,
9KCIEPUMEHT, CPAaBHEHUE, U3MEPEHHE, ONTUCAHNE). DKCIEPUMEHT — OCHOBHON METOJ] XMMUYECKON HAYKH.
MopaenupoBaHue.

CocraB BemiecTB. ATOMHO-MOJIEKYJISIpHOE yueHue. AToM. Mouekyna. XUMHUYECKUN 3JIEMEHT.
3HAaKOBO-CUMBOJIMYECKOe 0003HAUEHHE M Ha3BaHWsA XMMHMUYECKUX 3JeMeHTOB. llepmonnueckas cucrema
XUMHYECKHX 31eMeHToB /.. MeHaeneena.

12



[Ipocteie BemecTBa. Annorponusi. ClIOXKHBIE BelIeCTBA (XMMUYECKUE COCIUHEHHUS). XUMUYECKas
dbopMynia — 3HaKOBO- CUMBOJIMYECKOE OTPAKEHNE KaU€CTBEHHOTO U KOJTMYECTBEHHOT'O COCTaBa BELIECTBA.
HasBanus BemiecTB: Hay4HbIE U TPUBUAIbHBIE.

Knaccudukanus semects. Heoprannueckue BeiiecTBa U oprannyeckue Beuiectsa. Heoprannueckue
BELIECTBA: MIPOCThIE U ClIOKHbIE. [IpocThie HeopraHMuecKkue BellecTBa: MeTaluibl 1 HemeTauibl. CocTas,
dbopMyIbl, TpUMEphl HEOPTAaHUYECKUX BELIECTB. ATMOc(epa: cocTaB, CBOWCTBa M (PyHKUMHU. 3ariura
aTMoc(depsl OT 3arps3HEHUS.

CrnosxHble HeOpraHMYeCKHEe BEUIECTBA: OKCH/IbI, KUCIOThI, OCHOBaHUS (THIPOKCHIbI) U coiu. Bona.

Oprannyeckue BemiectBa. CBOMCTBA M MPUMEHEHUE OPraHMYECKUX BEIIECTB. YTJIEBOJBI, OEIKH,
JKUPBI (JUMHbI) U HYKJICHHOBBIE KUCIIOTHI, UX 3HAUYE€HHUE JJIs uyeloBeka. BemjecTBa BOKpYr Hac: COJib,
caxap, C0J1a, CTUPAJIbHBINA IIOPOLIOK, YKCYC, JIEKAPCTBA.

Mup Ppuzuxu

Ousuka — Hayka o mpupozae. Pusndeckue siBieHus. Bnusnue ¢usuku Ha pa3BUTHE HAYyKH U
TeXHUKHU. CBs3b (PU3UKHU C IPYTUMHU HAYKAMHU.

dusnueckoe Teno, GU3NUECKoe sABIeHUE, Gu3ndecKas BelnynHa. Mi3mepenne Gu3nuecKux BEeIUYHH.
Marematuueckue JeHCTBUS ¢ GU3MUECKUMHU BETUYMHAMU. JIBI)KEHHE KaK €CTECTBEHHOE CBOMCTBO Tel.
Mexanunueckoe qBukeHue. OTHOCUTENbHOCTh ABMAKEHUS. [[OHATHS 1 BETMUMHBI, CITy>KaIllUE 17151 ONUCAHUS
MEXaHUYECKOTO JBWKEHUS, 3HAKOBO-CHMBOJIMYECKOE WX IpeacraBieHue. [IpsMonuHenHoe u
paBHOMepHOE JIBHKeHHE. CKOPOCTb.

[lpuunna nBwxkenus ten. Wuepuwms. Cuna kak Mepa B3aumojencTBusi Tel. Cuia TSDKECTH,
paBHoAeicTBYtoIas cuia. CHIlbl B IPUPOJIE U B TEXHUKE. 3HAKOBO-CUMBOJIMUECKOE MPEACTABICHUE CUJI.
Hedopmarusi.

Tena u BemecTBa, TUCKPETHOE CTpoeHUE BemiecTB. CTpOeHHE KUAKUX, TBEPABIX U ra3000pa3HbIX
tei. Mcronb3oBanue (GU3NYECKUX CBOWCTB TEJ YEIOBEKOM.

Pabora, mexanudeckas pabora. Momuocts. Dueprus. [Ipocteie Mexanusmsel. KI1/1. Mcnonb3oBanue
IIPOCTBIX MEXAHU3MOB YEJIOBEKOM.

Bunbl sHeprun. 3akoH COXpaHEHHUsI SHEpruH. VICTOUHMKM SHEPruu, UCHOJIb3yEeMbIE YEIIOBEKOM.
Bozo6HoBnsieMble 1 HEBO300HOBIIsIeMbIe pecypcehl. [IpeBpaliieHus 3Hepruu U3 OAHOTrO BUa B IPYTOM.

JBuxxenue ten ConHEYHOM CUCTEMBI. 3AaKOH BCEMUPHOIO TATOTEHUsI. MarHUTHBIE B3aUMOICHCTBUSI.
®dusnyueckue ABIEHUS B aTMoc(epe.

ObecnieueHne TermIoBoro OajaHca KUBBIX CYIIECTB. Buael TemnooOMeHa: u3nydeHne, KOHBEKIINS,
TEIIONPOBOAHOCTh. [Ipucnocobiienns UBOTHBIX K JKU3HHM B XOJIOAHOM U KapKOM KJIMMare. 3aKOHBI
MEXaHUKH B )KM3HU KUBOTHBIX.

I[IpumepHbIii NepevyeHb NPAKTHYECKUX PAdOT

1. PazButue cemsiH gacosu u ropoxa (Habar0A€HUE).

2. Ornpenenenue cpeaHeil Macchl Tena (M3MepeHue).

3. Omnpenenenue pa3mMepos JMCTOBOM TUTACTUHKY (M3MEpEHHeE).

4. Bnusiaue A30THBIX ynoOpeHuil  Ha pOCT  pacTeHus (SKCIIEPUMEHT).

5. Onpenenenne BpeMeHH cyTok 11o CouHIy.

6. HabmroneHne TMHII MarHUTHOTO TIOJTSL.

7. BrlsiBiieHHe MPU3HAKOB MUHEPAJIOB M/UJTM TOPHBIX MOPO/] Y MecKa.

8. W3mepenne  BBICOTHI Comnna HaJl TOPH3OHTOM W TEMIIEpaTyphl BO3IyXa B
HOJI/IEHb.

9. DKcrnepuMeHTalIbHOEOOHAPYKEHHE OPraHUYeCKOr0 BELIECTBA.

10.  DkcnepuMeHTaIbHOE OOHAPYKEHUE Kpaxmara.

11.  HabGmromeHue u onmMcaHre 0COOCHHOCTEH CTPOCHHS OAKTEPHil.

12. HalGmromeHue u onucanue 0COOEHHOCTEH CTPOSHUS TUIECHEBBIX TPUOOB.

13. HalGmronenue u onrcanne 0COOEHHOCTEW CTPOSHUST BOJOPOCIH XJIaMUOMOHATBI.

14.  HaOmoseHue 1 ONMMCaHue BHEIIHETO CTPOCHHS MXa KYKYIIKHH JIEH.

15. HaGmogeHue u OTHMCaHue BHEIITHETO CTPOCHHMSI MATOPOTHUKOOOPA3HBIX.

16. HaGntonenue u onyucaHue BHEIIHETO CTPOSHUS IIUIIEK, XBOM U CEMSIH XBOWHBIX PAaCTEHUIA.

17.  HabGmogeHue u OTHMCaHue BHEIITHETO CTPOCHHSI TOKPBHITOCEMEHHOTO (IIBETKOBOTO)
pacteHus..

18.  BeIsBIeHHE TPHUCTIOCOOJICHHOCTH OPTaHW3MOB K YCIIOBHSIM CPEIIbl OOMTaHUS.
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19.  HaGmromenwue 3Be3qHOTO HebA.
20.  HaGmonenue 3a Jlynoi, pazamu JIyHbI.

21. N3yueHue cTpOeHUs paCTUTEIILHOMN KIIETKH.

22.  H3yueHue CTpOEHHUS LIBETKOBOI'O PAaCTEHUS.

23. H3yueHwe  mepeaBHOKEHUS BOJBI U MUHEpAJIbHBIX BEIIECTB B PACTCHHH.

24.  BereraTHBHOE pa3MHOXKEHHE KOMHATHOI'O PACTEHHUS.

25.  H3yueHue CTpOCHHUS I[BETKA.

26.  M3yueHue oCOOCHHOCTEH Pa3BUTHS HACEKOMBIX.

27.  PazneneHue cMecH KeJIEe3HBIX ONMIOK U APEBECHBIX CTPYKEK CIIOCOOOM OTCTaMBAHUS.

28.  PazgeneHne cMecu IIOBApEHHOM COJIM M KBapLEBOIO IECKa.

29.  PazneneHue ¢ MOMOIIbIO MArHUTA CMECH, COCTOSIIEH M3 KOMOYKOB CEPBI U JKEJIE3HBIX CTPYKEK.
30.  Belenenue noBapeHHON COJIM U3 €€ BOJHOI'O PacTBOpaA.

31. [lonyyenue  AUCTHWIUIMPOBAHHOM BOJbI M3 BOJOIPOBOIHOM.

32. Hab6mronenue 3a 06pa3oBaHuEeM TEHHU.

33.  OmnpeneneHue HEHBI ACTCHUS U3MEPUTEIBHBIX TPHOOPOB.

34.  OmnpeneneHue cpeHed CKOPOCTHU JIBUKEHHUS Tela.

35.  HaGmoneHue 3aBUCMMOCTH BEIMYHUHBI 1e(hOpMalMK OT BETUYUHBI 1e(hOPMUPYIOLIEH CHIIbI.
36.  Uzyuenme BIIUSIHUS TEMIEPaTypbl Ha ckopocthb auddysun.

37.  IIpoBepka ycinoBHs paBHOBECHs pblyara.

38.  OmpeneneHue MOIOCOB MATHUTOB € TIOMOIIBIO KOMITACA.

39.  Buusnue IUIOIIAAN MIOBEPXHOCTH Ha CKOPOCTb OXJIAX/IEHUS KUAKOCTH.

TEMATHYECKOE INIAHUPOBAHUE KYPCA BHEYPOUHOM JESATEJIbHOCTH

«ECTECTBO3HAHMUE»
5 KJIACC
KoandecTBo uacoB
Paspnen conepxanus Kypca
5 kaacc (34 4)
BBeleHNE B €CTECTBEHHbBIE HAYKH 4q
Pa3BuTue 3HAHUH JTIOCH O MUpE 84
O0uK 3emnn 3y
DKu3Hb Ha 3emie 10 g
YenoBek Ha 3emMite 24
[TepBbie npeicTaBieHust aCTPOHOMHUH 74
Htoro 344
6 KJIACC
KoaunyecTBO 4acoB
Pa3zzen coaep:kaHust Kypca
6 kaacc (34 u)

Mup acTpoHOMHUHN 54

Mup Ouonorun 104

Mup xumun 114

Mup Gu3nKH 84

HUroro 34 4.
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TemaTuuyeckoe NVIAHKPOBAHUE, 5 Ki1ace

Ne HaumeHnoBanue Tem Kosnu4yectBo yacos Hroro
o/ Teopus IIpakTuka
1 W3yuenue npupo/sl yeaoBekoM. EcTecTBeHHbIE HAyKH 1
2 Bo3HnukHOBEHHE ecTECTBEHHBIX HayK. HayuHas kapTHHa MuUpa. 1
3 Bxnan Oparocdena u Apuctorens B pa3BUTHE €CTECTBEHHBIX HAYK. 1
4 S3bIK HayKH (OHSITHSI, TEPMUHBI, CHMBOJIBI M 3HaKH). MeTOo/Ibl HayKH. 1
5 [IpeacraBnenus o mpupoie MePBOOBITHBIX JIFOJICH. 1
6 Bo3HukHOBEHUE €CTECTBEHHBIX HayK. Peuruo3Hoe u HayqHoe 1o3HaHue. 1
7 [IpencraBnenus o BeeneHHoW y ApeBHUX WHIMNIEB, IIYMEPOB, IPEKOB. 1
8 IIpencraBnenus jaroaeil O BOSHUKHOBEHUM 3€MIIH. 1
9 3emHas kopa. CXOJICTBO M pa3iMyie BHYTPEHHETO CTPOEHUS IJIaHET- 1
THTaHTOB ¥ TUTAHET 3€MHOM TPYIIIHL.
10 | Jlennuku, ux 3HaYeHHE 151 POPMHUPOBAHUS penbeda 3eMitn. 1
11 | ManeoHTONOTHSL. 1
12 | Penaned 3emmu. @akTopsl, MOBIUSBIINE HA BOSHUKHOBEHHE peibeda 3eMIT. 1
13 | 3aBrcHUMOCTH BHEIIHEr0 00IHKA 3eMIIM OT KIHMATA. 1
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14

Kmnmar. YCHOBI/IH, BJIMAKOINKWEC HA KJIIMMaAT. ATMOC(l)CpHBIC OCaJKH.

15 | [Inanera 3emis Kak cpea OOUTaHUS )KUBBIX OPTaHU3MOB.

16 | )KuBas u HexuBasi MpUpoIa.

17 | Xumuueckuii cocTaB KUBBIX OpPraHU3MOB.

18 | IlepBble Hay4YHBIE TPEAIONOKEHUS O BOSHUKHOBEHUHU KHU3HU Ha 3eMIIe.
19 | I'umoTe3a 0 BEYHOCTH KU3HHU.

20 | CoBpemeHHBIE B3IJISIIBI HA BOSHUKHOBEHHUE )KH3HU HA 3emiie

21 | loHayuHbI€ PEACTABICHUS O IPOUCXOKACHUN KU3HU.

22 DBOJIOLUS

23 | Cpena u MecTo oOUTaHUS.

24 | PacTeHus M )KMBOTHBIE Pa3HBIX MAaTEPUKOB

25 | IlpuponHbie 30HBI 3eMIIH.

26 YenoBek — xKUBOW Opranu3M. MecTo 4enoBeka B CUCTEME )KUBOM ITPUPOIBL.
27 | YenoBeueckue pacbl. HayuHble npeacTaBIeHus O MPOUCXOXKACHUN

YCIOBCKaA. AHTpOHOJlOFI/ISI.
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28 | CoBpeMeHHbIE PECTABICHUS O BOSHUKHOBEHUU COTHEYHOM CUCTEMBI. 1
29 | 3emuss — 1utanera COIHEYHOW CUCTEMBI. 1
30 | BHyrpenHee cTtpoeHne 3eMIIH: sIAPO, MAHTHA. 1
31 | 3emnas kopa. CXOACTBO U pa3IMuUe BHYTPEHHETO CTPOSHUS TUTAHET- 1
TUTaHTOB M IJIAHET 36MHOU TPYIIIIHI.
32 O6o0mn0uku 3emmnu: nurocdepa, ruapocdepa, atmocdepa. 1
33 | Xumuueckue 3neMeHTsl 3emiu. BemiecTBa B OKpyKaroeM MUpe. 1
34 | Ctpoenue u cocraB COTHEUHOI CHUCTEMBI. 1
Hroro 17 17 34
TemaTnuyeckoe MIAHKPOBAHME, 6 Kiace
Ne HaumeHoBaHue TemM KosunyecTBo 4acoB Hroro
n/n Teopus IIpakTHka
1 AcTtpoHomus — HayKa o 3B&€31ax. Kak apeBHue npeacTaBisiiu cebe 1

Bcenennyto.
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3BE3/bI — TUTAHTCKUE pacKai€HHBIE mapbl. CBETOBOM roj. bianxkaiiue
3BE3b1. Pazmepsl 3BE3.

3 CoiHue — OyKaiias 38e34a.

4 [Inanetsr ConHeunoit cucteMsl. [lytemectBue «llnaners 3eMHOM TPYIIIB.

) [TyremectBue «I11aHETHI -TUTAHTHI.

6 [apcTBO pacreHuii.

7 OcHOBa OCHOB — KJIETKA.

8 PactutenbHble TkaHu U uX ocodeHHocTH. JlabopaTopHas padora Ne 1
«PaccMarpuBaHue MO MEKPOCKOTIOM PAa3IMYHBIX PACTUTEIILHBIX TKAHEH.

9 OTnnuuTenbHbIe 0COOEHHOCTH PACTUTEIHLHOTO OpraHu3Ma.

10 Hazemnsie opransl pactenuii. JlaboparopHas padora Ne 2 «Pacro3naBanue
OpraHoOB IIBETKOBOT'0 pacTeHus (1mobera, 4yacTei mooera)y.

11 [Ton3zemHBIE OpraHbl paCTEHUMN.
JIaGoparopHas padota Ne 3«Pacno3HaBaHue BUIOM3MEHEHHBIX OPTaHOB
I[BETKOBOTO pacTeHUs (KIyOHS, TYKOBHUIIbI, KOPHEBUIIIA).

12 Kusnennsie GopMbI paCTEHUM.

13 doTrocuHTe3, UM BeNUYaiiiias TaitHa 3eneHoro pactenus. Jlaboparopnas
pabota Ne 4«CBeT — HE0OX0IMMOE YCTIOBHUE I (POTOCHHTE3a

14 MuHepanbHOE MUTAHUE PACTEHUH.

15 [TonoBoe u Gecronoe pa3sMHOKEHUE PACTEHHIH.

16 XHMHS KaK 4acTh €CTeCTBO3HaHUA. MeTobl nzydenus. [Ipeamer xumum.

17 [TonsiTHE «BElIECTBO» U «TeN0» B pu3nke u Xxumun. CBOICTBA BEIIECTB.

18 BemecTBa BOKpyT Hac.
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19 dusnyeckre 1 XUMUYSCKHE SIBJICHUS. XUMUYECKast PEaKIIHs 1
20 UYucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHrs CMECeH. 1
21 OTtHocuTENbHAs aTOMHAs U MOJIEKYJIsIpHAsl Macca. 1
22 [Tpaktuyeckas pabora Nel «IIpaBuia TexHUKH 6€30MaCHOCTH Ha ypOKax 1
XUMHH. 3HAKOMCTBO C JIA0OpaTOPHBIM 000pYA0BaHUEM»
23 [TpakTuyeckas pabora No2 «OuuncTka 3arpsiI3HEHHOM MOBapEHHOMN COJN» 1
24 [Tepuoanueckas cucrema. Knaccudukanus snementoB. CTpoeHue aroma. 1
25 Ypok-koHpepeHus «3HaueHne XMMHYECKUX AJIeMEHTOBY U «Moe mobumoe 1
BEIIECTBOY»
3ammTa Y4eHHYECKUX MPOESKTOB 10 XUMHUHU
26 Ypok-koHpepeHus «3HaueHne XMMHUECKUX AJIEMEHTOBY U «Moe JIrodumoe 1
BEIIECTBOY»
3ammTa Y4eHHYECKUX MPOESKTOB M0 XUMHUU
27 Beenenue. Llenu u 3agaun BHEypOUHOTo Kypca GU3HKU 1
28 duznyeckue BelNUUHbL. M3Mepenne pusnueckux BeInyuH. TOUHOCTH U 1
MOTPEIIHOCTH UX U3MEPEHUH.
29 MexaHu4eckue sBICHUS 1
30 CBeTOBBIC SIBIICHUS 1
31 3BYKOBBIE SIBJICHUS 1
32 TenoBble sIBIEHUS 1
33 DJNeKTpUUYECKUE SIBICHUS 1
34 MarHuTHbIE SIBIICHUS 1
Hroro 17 17 34
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