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1. IMACIIOPT ITIPOT'PAMMbBI YYEBHOM JJUCIUILINHBI ECTECTBO3HAHUE

1.1. Oobs1acTh NPUMEHEHUSA NPOTrPAMMBI

Pabouas mporpamma y4eOHOW TUCHMIUIMHBI SIBISETCS YacThlO OCHOBHOM MNpPO(eCcCHOHANBHOM
00pa30BaTeILHON MPOTPAMMBI CpPEeIHEro MPOECCHOHATBLHOIO O0pa30BaHMS B COOTBETCTBUU C
®I'OC mo npodeccuu cpeanero mpodeccuonanpHoro oopazosanus 23.01.17 Mactep o peMoHTY
1 00CTY)KMBaHUIO aBTOMOOMIICH

1.2. MecT0 MUCUMILVIMHBI B CTPYKType OCHOBHOH NPO(ecCHOHAIbHOM

o0pa3oBaTe/IbHOM MPOIPAMMBI:

VYueOHas nucuuiuinHa «EcrecTBo3HaHUE» SABIsSETCS 0a30BBIM Y4EOHBIM IIPEIMETOM IO BBIOODPY U3
oOsi3arenpbHOM  mpenMmeTHou oOmactu  «EcrectBennbie Hayku»y DPI'OC  cpemnero oOrmiero
00pa3zoBaHusl, BXOIUT B 00111€00pa30BaTeIbHBIN ITUKIL.

1.3. Ileau ¥ 321244 AMCHUILUIMHBI — TPe0OBAaHMS K Pe3yJIbTaTaM 0CBOEHHS THCIMIJIHHBI:
Coneprxanue mporpammbl «EcTecTBO3HaHME» HANPABIEHO HA JIOCTHIKCHUE CIICAYIOIINX IeIeii:
Coneprxanue mporpammbl «EcTecTBO3HaHME HANPABICHO HA JIOCTH)KEHUE CIIEAYIOIIUX TeNeii:

- OCBOGHHE 3HaHUI O COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTHHE MHUpa M METOHax
€CTeCTBEHHBIX HAayK; 3HAaKOMCTBO C HaumOoyiee BaXXHBIMH HACIMH W  JOCTHKCHUSMH
€CTEeCTBO3HAHUSI, OKa3aBITUMH OTIPENICIISIONIEe BIMSHIE HA PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

- OBJAJICHHMEC YMEHHUSIMH TPHUMEHATh TIOJyYE€HHBIC 3HAaHUS JUIS OOBSCHEHHS SIBJICHUIN
OKPYXKAIOIIEr0 MHpa, BOCIPHITHS HH(OPMAIMM €CTECTBEHHO-HAYYHOTO M MPO(HECCHOHAIBEHO
3HaYAMOTO  COJICpKAHWS; pPa3BUTHE HHTEIUICKTYaJbHBIX, TBOPUYECKHMX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIIICHUS. B XOJ€ NPOBEJICHHs NPOCTEHIIMX HCCIEJOBAHUN, aHaAIW3a SIBJICHUM,
BOCIPUATHS U MHTEPIIPETALMH €CTECTBEHHO-HAyYHO! MH(pOpMaIy;

- BOCNIHMTaHUE YOEXKICHHOCTH B BO3MOXHOCTH IIO3HAHUS 3aKOHHOM IpPHUPOJBI M HC-
MI0JIb30BaHMsl JOCTHXKEHUM €CTECTBEHHbIX HAayK [UId DPa3BUTHUA LMBWIM3ALUK U IOBBILICHUS
Ka4yecTBa )KU3HH;

- NPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HAHUH B MNPO(PECCHOHANBHON NESITEIbHOCTH U
IIOBCEJHEBHON O KHM3HM Ui oOecriedeHus: O€30MaCHOCTH KHU3HEIESATEIbHOCTH; I'PaMOT-HOTO
UCIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 310POBBS, OKPYKAIOIIEH CPEIbl.

OcBoenue coxepkaHust y4deOHOM  mucuuiuinHbl — «EcTtecTBo3HaHHe» obOecneunBaeT
JOCTH)KEHHUE CIIETYIOLINX Pe3yJIbTaTOB:

JIMYHOCTHBIX:

— YCTOMYMBBIH MHTEpPEC K MCTOPUM U JOCTHXKEHHUSM B O0JACTH €CTECTBEHHBIX HayK,
YYBCTBO 'OPJIOCTHU 32 POCCUHCKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTb K IPOJOJDKEHHIO 00pa30BaHUs, MOBBIMIEHUIO KBATU(PHUKALUN B U3-OpaHHON
poeccuOHaIBbHON IEATEILHOCTH C UCIOJIb30BAHUEM 3HAHUH B 00J1aCTH €CTECTBEHHBIX HAYK;

— 00BEKTHUBHOE OCO3HAHME 3HAYMMOCTU KOMIIETEHIIMH B 00JaCTU €CTECTBEHHBIX HAyK JUIs
yejoBeKa U 00ILIecTBa, YMEHHUE HCIOJb30BaTh TEXHOJOTHYECKUE JOCTUKEHUS B 007acTH (PU3MKH,
XUMUH, OMOJIOTHU [yl MOBBIIIEHUS COOCTBEHHOI'O HMHTEIJIEKTYaJbHOTO Pa3BUTUS B BbIOpaHHOU
npodeccuoHaNbHON 1eATEIbHOCTH;

— YMEHHE NpPOaHAIU3UPOBATh TEXHOTEHHBbIE MOCIEJICTBHS JUIsl OKpYXKarolleil cpeasl,
OBITOBOM U MPOU3BOJCTBEHHON JEATEIBHOCTH YEI0BEKA;

— TOTOBHOCTh CaMOCTOSITEIbHO JOOBIBaTh HOBBIE ISl C€0sl €CTECTBEHHO-HAYYHbIE 3HAHUS C
HCIOJIb30BAHUEM JUISL 3TOTO JIOCTYIHBIX HCTOYHUKOB MH(OpMAIMH;

— YMEHME YNpaBJIATh CBOEH IO3HABATEIbHOM NEATENbHOCTHIO, NMPOBOAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJIJIEKTYaJIbHOTO Pa3BUTHS;

- yMEHHE BBICTPAaUBaThb KOHCTPYKTUBHBIE B3aHMMOOTHOILICHHS B KOMAaHJE IO PEIICHHUIO
o0mmMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUSL.

MeTanpeaAMeTHbIX:



— OBJIAJICHHE YMEHUSIMU M HaBBIKAMHU PA3JIMYHBIX BUJOB MO3HABATEIBHOM JEATEIBHOCTH JUJIS
M3Y4YEHUS Pa3HbIX CTOPOH OKPYKAOIIETO €CTECTBEHHOIO MUPA;

— MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHWS (HAONIOJEHUS, HAyYHOTO OJKCIEPUMEH-TA) IS
M3Y4YEHUsl PaA3JIMYHBIX CTOPOH ECTECTBEHHO-HAyYHOW KAPTHUHBI MHUPA, C KOTOPHIMU BO3HHMKAET
HEO0OXOIMMOCTh CTATKUBATHCS B IPOPECCHOHAIBHOU cdepe;

— YMEHHUE OIPENETATh eI U 33aJla4H JIeATeIbHOCTH, BEIOUPATh CPENICTBA JUISI UX TOCTHUKEHUS Ha
MIPaKTHUKE;

— YMEHHE€ UCIOJb30BaTh pPA3JUYHbICE HWCTOYHUKH JUIS TIOJNYYEHHUs E€CTECTBEHHO-HAYYHOU
nH(OPMAIIUY U OLIEHUBATH €€ IOCTOBEPHOCTH JIJIS IOCTHXKCHHUS MTOCTAB-JICHHBIX TIeJICH U 3a/1a4;
npeaIMeTHbIX:

— c(OpMHPOBAHHOCTH MPECTABICHUN O 1[ETOCTHOW COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHE
MHpa, MPUPOJIe KaK €IUHOM IEJTOCTHON CHCTEME, B3aMMOCBSI3HM YEJIOBEKa, IPUPOJBI M 0OIIEeCTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacIiiTabax Beenennoii;

— BJQJICHUE 3HAaHUAMH O Haubojee BaXHBIX OTKPBITHSAX U JIOCTHXKEHUSAX B o0mactu
€CTECTBO3HAHMSI, MOBJIMABIINX Ha DBOJIIOIHMIO MPEACTABICHUN O IPUPOJIE, HA PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;

— Cc(OpPMHPOBAHHOCTHL YMEHHS TPUMEHSITh ECTECTBEHHO-HAydHbIE 3HAHUS JUIsI OOBSICHEHUS
OKPYXAIOIIUX SBJICHUH, COXpaHEHUS 3I0POBBs, 0OecredueHnsl O€30MaCHOCTH KU3HEIEATCILHOCTH,
OEepeXHOTO OTHONICHUS K MPHUPOJE, PAlMOHATILHOTO MPUPOJIOTIOIB30BAHMS, @ TAK)KE BBITIOJTHEHUS
pOJIH TPAMOTHOTO TTOTPEOUTEIIS;

— Cc(OPMHPOBAHHOCTH TMPEACTABICHUN O HAYYHOM METOJE TO3HAHHUS MPHUPOJBI U CPEICTBaX
M3y4YeHUsT METraMHupa, MaKpOMHUpa W MHUKPOMHpA; BIIaJIEHHE MPUEMaMH E€CTECTBEHHO-HAYIHBIX
HaOJI0/ICHUH, ONBITOB, UCCIIEAOBAHUN U OLIEHKH JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTaTOB;

— BIJIQJICHHE MOHATHIHBIM amnmaparoM €CTECTBEHHBIX HAyK, ITO3BOJIAIOIIMM IIO3HABaThb MHP,
Y4acCTBOBAaTh B JIUCKYCCHUAX II0 €CTECTBEHHO-HAayYHBIM BOIIPOCaM, MCIOJIb30BaTh pPa3jIudHbIC
HMCTOYHUKA HUHGOpPMALUU Ui TOATOTOBKA COOCTBEHHBIX PAa0OT, KPUTHYECKH OTHOCUTBHCS K
coobmmenusm CMU, comepkammumM HaydHYI0 HHGOPMAIIHIO;

— c(hopMHpPOBAHHOCT, YMEHHH NOHHMMAaTh 3HAUYUMOCTh €CTECTBEHHO-HAYYHOI'O 3HAHUS [UIs
KaXXJOTO0 4YeJOBeKa HE3aBUCHMO OT €ro MmpogecCHOHalIbHON IEesTeNbHOCTH, Pa3indarh (akThl U
OLICHKH, CPaBHUBATH OLICHOYHBIE BBIBOJBI, BUAECTh WX CBS3b C KPUTEPUSIMH OLIEHOK U CBA3b
KPUTEPHUEB C ONPEICTICHHON CUCTEMOM IIEHHOCTEM.

JINYHOCTHBIX Pe3y/IbTATOB NPOrPAMMBbI BOCIIUTAHUSL:

JIP 1 Oco3Haromuii ce0st TpaKIaHUHOM M 3allITATHUKOM BEJIMKOW CTpPaHBI.

JIP 9 CoObmroaromuii ¥ mpornarasupyonidid mpaBuiia 3J10poBoro u 6e3omacHoro odpasa >KU3HH,
CHOpTa; MPEeAyNpexAAMUNA OO0 MPEeoJ0IeBaAIOIINA 3aBUCUMOCTH OT aJKOroJis, Tabaka,
IICUXOAKTUBHBIX BELIECTB, a3apTHHIX UTP U T.J. COXpaHSAIOMIMI ICUXOJOTUYECKYIO0 YCTOMYUBOCTh B
CUTYATUBHO CJIOKHBIX WM CTPEMHUTEIbHO MEHSIOLUXCS CUTYALHSIX.

JIP 11 [IIposBistomuii yBaKeHHE K OSCTETHUECKMM IEHHOCTAM, OOJaNaronuii OCHOBaMH
3CTETUYECKOM KYIbTYPHI.

JIP 17 IlposiBasitominii 1IEHHOCTHOE OTHOLIEHUE K KYJIbTYpEe M HMCKYCCTBY, K KYJIbTYpE pEUd U
KYJbTYype MOBEJICHUS, K KPACOTE€ U TAPMOHHUH.

1.4. KosimuecTBO 4aCOB HA 0CBOEHHE NMPOrPaMMBbI JUCHUIINHBI:
O0BEéM oOpazoBaTenbHO Harpysku odyuatomierocs 168 yacos.



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI I CUUIJIMHBI M BUIbI YU4e0HOI padoThI

Bua yueOHo# paGoTnl

Oovem uacos

Xumust

O0BEM 00pa3zoBaTeIbHON HArpy3KH 84
Bcero yue6HOI Harpy3ku BO B3aUMOACHCTBUY C IPENOJIaBaTeIIeM 84
B TOM YHCJIE:

TEOPETUYECKOT0 00YUEHHUS o4

1ab0paToOpHBIE M MPAKTUICCKHIE 3aHATHUS 26
KOHCYJIbTaIlH 2

buoJiorus

O6bEM 00pa30BaTEIbHON HArpy3KH 84
Bcero yuebHOI Harpy3ky BO B3aMMOJEHCTBUH € IPENOAABaTEIEM 84
B TOM YHCJIE:

TEOPETUYECKOT0 00YUEHHUS 76

Ja00paTOPHBIE U IPAKTUICCKUEC 3aHATHUS 8
KOHCYJIbTaIlH -
IIpomedsicymounas ammecmayus 6 popme oughghepenyuposannozo 2

3auema




2.1. TemaTuveckuii MJIaH U coIeP:KaHUE YUeOHOH AU CHMIIIMHBI

ECTECTBO3HAHHME. XHUMMUA

HaumeHnoBaHue pa3aesioB U TeM Coaepikanue yueOHOro MarepuaJia, 1adopaTtopable padoThl M PaKTHYeCKUe 3aHATHSA, | O0beM Yposenn
caMoCTOsiTeJIbHAsi padoTa 00y4YaommXxcst 4acos OCBOCHHS
Beenennue. Coaep:kanue yueOHOro MaTepuajia
1. Xumuueckas KapTHHA MHUpa Kak COCTaBHAasl 4acTh €CTECTBEHHO-HAyYHOU KapTUHBI | 2 1
mupa. Ponb XxuMuu B JKM3HU COBpeMEHHOro oOmiecTtBa. [IpuMeHeHHe AOCTHXEHHUN
COBPEMEHHOM XMMHUHU B TyMaHUTapHOU cepe AedaTeabHOCTH o0uiecTBa. XUMHUECKOe
colepkaHue  ydyeOHOW  nucuuruiMHbl — «EcTecTBO3HaHWE» NPU  OCBOEHUU
cnenuanbHocted CIIO conmanbHO-3KOHOMHMYECKOTO M TYMaHUTApHOTO Mpoduieit
1pohecCHOHAITBLHOTO 00pa30BaHMUSI.
Paszpen 1. O0mas U HeOPpraHM4YecKass XUMHS 48
Tema 1.1 OcHoBHble mnoHsaTHs U | Coxep:kaHue y4eOHOr0 MaTepuaa
3aKOHbI XUMHH 1. TIpeamer xummuu. BemectBo. ATom. Mosekyna. XumMudeckuii aaemMeHnt u ¢opmsel ero | 4 1
cymuiectBoBanus. [IpocThie U C0XKHbBIE BEIIECTBA.
IIpakTuyeckas padora Ne 1 «CocraBienue GopMyll BEIIECTB U YPaBHEHUN PEaKIIHil». 2
Tema 1.2 Ilepuoamueckuii 3akoH, | Comep:kaHue y4eOHOT0 MaTepuasa
nepuoanyecKas cucrema XUM. 1.  Orkpweitue Ilepuoanueckoro 3akonHa. Ilepuoanueckass cucrema XUMHUYECKHX | 4 1
3jemenToB JI.U MenpaeineeBa sonementoB JI. WM. MenpgeneeBa. 3Hadyenue IlepHOAMYECKOrO 3aKOHA M
[Tepuoanueckoit cucreMbl xumudeckux 3yemMeHToB [{. 1. MenneneeBa st pa3BuTus
HAyKH U MOHUMAaHMsI XUMUYECKOU KapTHHBI MUDA.
Tema 1.3. CTpoenne BemiecTBa Conep:xaHue y4e0OHOro MmaTepuaja
1. Ilpuponma xumuueckoil cBs3u. KoBaneHTHas cCBs3b: HeENMOJspHas M NOJspHas. | 4 2
WNonnas cBs3b. Karnonsl u anuonsl. Mertamimnueckas cBsi3b. BomoponHas cBs3b.
B3aumocBs3b  KpUCTAIITMYECKUX PEHIETOK BELIECTB C Pa3IUYHBIMU  THIIAMU
XUMHYECKOMN CBS3H.
IpakTuueckas padora Ne 2 «OnpeneneHus TUIIAa XUMUYECKON CBSI3U U €€ CBOMCTB» 2 2
Tema 1.4. Boxa. PactBopbl Conepxxanue y4eOHOro Marepuasia
1. Boga B mpupojne, ObITY, TEXHUKE M Ha Mpou3BOACTBE. PU3MUECKUE U XUMHUUECKue | 4 1
cBolicTBa BoJbl. OnpecHeHNe BOIbl. ArperaTHble COCTOSIHUS BOJBI U €€ MEPEXO0Ibl U3
OJIHOTO arperaTHoro COCTOSIHUS B JPYroe€.
2. PactBopel. PacTBOpeHune. MaccoBasi [0 BellecTBa B PacTBOpe Kak crocod | 2 1
BBIPAKEHUS COCTAaBA PacTBOpa.
IIpakTnueckas padora Ne 3 Pemenue 3agau o reme «MaccoBasi 10J1s1 BELLIECTBA» 2 2
IIpakTnueckas padora Ne 4 «YcTpaHeHue )KECTKOCTU BOJBI» 2 2




Tema 1.5.XumMuueckne peakium.

Conepxxanue yueOHOro Marepuasa

1. Tlonsatue o xuMHUYECKOM peakuuu. Tunbl XuMHUecKux peakuuil. CKopocTs peakuuu u | 4
(aKTOpHI, OT KOTOPBIX OHA 3aBUCHT.
IpakTnueckas padora Ne 5. «3aBUCHMOCTb CKOPOCTHM XMMHMUYECKOM peakuuu OT |4
pa3nuyHbIX (HaKTOPOB (TEMIIEPATyphl, KOHIIEHTPALMH BEUIECTB, ACHCTBHS KATAIHU3aTOPOB)Y.
Tema 1.6. Kaaccupuxanus | Cogep:xanue yueOHOro MmatepuaJia
HEOPraHMUYeCKUX COEIMHEHMI M MX 1. Okcuapl, KUCIOTBI, OCHOBAaHMS, COJM. XHMHUYECKHE CBOWCTBA OCHOBHBIX KJaccoB | 4
cBoOlicTBA. HEOPraHMYECKUX COEJIMHEHUN B CBETE TEOPUHU DIJIEKTPOIMTUYECKON IAMCCOLMAINH.
[lonsitTne o rugponuze coseil. Cpena BOJHBIX PacTBOPOB coJei: Kucnias,
HeWTpasibHas, menouHas. Bogopoassiii nokasarens pH pactBopa.
IIpakTuueckass padora Ne 6 «Omnpenenenue pH pactBopa comneit. Bzaumoneiictue | 2
METaJJIOB C PACTBOPAMU KUCIIOT U COJIEI.
Tema 1.7. Mera/uibl 1 HEMeETAJJIbI. Conep:xxanue ydyeOHOro marepuaJja
1. Meramiasbl. O0uue puszndyeckre 1 XUMUYECKHE CBOMCTBA METAJIOB 2
2. Hemertanabl. O0mas XapakTepUCTHKA TIIaBHBIX TOATPYIINT HEMETAJUIOB HA TIpuMepe | 2
rajoreHoB. BaxHeilmme coeaMHEHUs METAUIOB M HEMETAUIOB B IIPUPOJE H
XO3SAHMCTBEHHOM IEITEbHOCTH YEI0BEKA.
IIpakTuyeckas padora Ne 7 BzanmoneiicTBue METamioB ¢ paCTBOPAMM KUCJIOT U COJIEH. 4
Paznen 2. Opranudeckasi XuMusi 26
Tema 2.1. OcHoBHble mnoHsATHSA | Conep:kaHue y4eOHOT0 MaTepHuaia
OPraHM4ecKoi XUMHMM M TeopHus 1. MHuoroo6pa3ue opranndeckux coenuHeHuil. Ilonstue nzomepuu. 4
CTPOEHHS OPraHUYeCKHX COeIMHEHU N
Tema 2.2. Yri1eBoa0poabl Copep:xaHue y4eOHOro MmaTepuaJsa
1. TlpenenvHble U  HeNpeAenabHbIE YyriieBOJAOponbl. Peakuusa nonumepusanuu. | 4
[IpuponHble  MCTOYHHMKHM  YIJIEBOJOPOJOB.  YTJIEBOAOPOABI  KAaK  OCHOBA
MEXAYHAPOJAHOTO COTPYIHHYECTBA M BaKHEHIIMA HUCTOYHUK (HOPMUPOBAHUS
oromkera POD.
IIpakTnueckas padora Ne8 Pemienue 3amauy Ha HAXOXKICHHSI MOJEKYISIpHOW ¢opmynsl | 4
ra3o00pa3Horo yrieBoJI0poja.
Tema 2.3. Kucaopono- Coaepikanue yueOHOro MaTepuasia
coaeprkamme OpraHuvyecKue 1. [IpeacraBuTenn KUCIOPOACOACPKAUUX OPraHUYECKUX COCAMHEHWI: METHJIOBBIM U | 2
BellecTBa STUJIOBBIM CIIUPTHI, MIIUIEPUH, YKCYCHAs! KUCIIOTA.
2. Mputa Kak COJIM BBICHIUX KapOOHOBBIX KHCTOT. JKHpHI Kak CJIOXHBIE JQHpHL. | 2
YTrieBo bl II0K03a, KpaxMall, [EeJUTHJI03a.
Tema 2.4. A3sorcoaepxamme | Conep:xkanue y4e0HOro MmarepuaJia




OpraHMYecKue CoeJMHEeHU. 1. AmuHbBI, aMUHOKHCIOTHI, Oenku. CTpoeHune u Oumosormueckas (GyHKus Oenkos. | 4
N3yuenne XuMUYECKUX CBOMCTB OCIKOBY»
2. IlpakTnyeckasi paGora Ne 9 Xumuyeckue CBOHCTBA YKCYCHOM KHCIOTHI: | 4
B3aMMO/JICIICTBUE C MHAUMKaTopamu, MetauiaMu (Mg), ¢ ocHoBanusmu (Cu(OH)2) u
ocHOBHBIMH okcuaamu (CuQO).
Conepxxanue yueOHOro Marepuasa
Tema 2.5. IlimacTMaccsl ¥ BOJIOKHA 1. Tlonsatue o miuacTMaccax U XMMHUYECKUX BOJOKHax. HarypanbHble, cMHTeTHYECKHE U | 2
HCKYCCTBEHHBIE BOJIOKHA.
Pa3znea 3. XumMus u :KU3HL. 4
Tema 3.1. Xumuss u opranusMm | CoaepxaHue yueOHOro Marepuasa
yeJioBeKa 1. Xumuueckue 3neMeHTHl B OpraHu3Me dejgoBeka. OpraHuyeckue U HeopraHuyeckue | 2
BemecTBa. OCHOBHBIE JKM3HEHHO HEOOXOJUMBIC COCIWHEHHUs: OEJKH, YTJIEBOJBI,
KUPbI, BUTAMHUHBI. YTJIEBOJAbl — TJIaBHBIH HMCTOYHUK SHEPruu opraHuszma. Poub
KUPOB B opraHu3Me. XOJECTEpUH U €r0 pojib B 30POBbE yesloBeKka. MuHepaabHble
BEIIECTBA B MPOAYKTaX MUTaHMs, NuieBble fo0aBku. COaraHCUPOBAHHOE MUTAHHE.
Tema 3.2 Xumus B ObITY Conep:xanue y4yeOHOro marepuaJja
1. Bona. KauectBo Boapl. Moromue u uuctsamnme cpencrsa. [IpaBuima Oe3omacHoit | 2
paboThel cO cpeAcTBaMHU OBITOBOM XUMHH. POJIb XMMHUYECKUX AJIEMEHTOB B JKU3HU
pacteHuid. Y 100peHusl.
KouncyabTanuu 2
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2.2. TemaTn4eckuii IVIaH U co/lep:KaHue Y4eOHOH AU CHMIIHHBI

ECTECTBO3HAHME . BUOJOI'UA

HaumeHoBaHue pa3jiejioB U TeM Copep:xaHue y4eOHOro Martepuasa, JadopaTopHbie PpadoThl U NpaKTHYecKHe 3aHATHSA, | O0beM YpoBenb
caMoCTosiTeJIbHAasi padoTa 00y4YaommXxcst 4acos OCBOCHHS
BBenenue. Conepxxanue yueOHOro Marepuasa 2 2
bBuoJiorusi — COBOKYIHOCTh HAYK 1. JKusas npupoja kak oObEKT U3ydeHus: ononoruu. MeToipl nccie10BaHus JKUBOM
0 'KUBOI1 mpupoae. Meroabl npupo bl B Onostorun. OnpeseneHue )Xu3HM (C MPUBICYCHUEM MaTepraia U3 pasJeiioB
HAYYHOI'0 MO3HAHUS B OMOJIOTHH (U3KMKY ¥ XUMHUH). YPOBHHU OpraHU3alUM )KU3HU. 3HaUeHHe OMOJIOTUHU IIPU OCBOEHUU
CHeNUaIbHOCTEN cpeiHero npodecCuoOHaAIBLHOTO 00pa30BaHU.
Paznea 1. Knerka 24
Tema 1.1. Crpoenue u ¢ynkuuu | Cogepkanue y4eOHOro Mmarepuasa
KJIETKH. 1. Ucropus uzyuenus kinetku. OCHOBHBIE TMOJIOXKEHHS KieToyHOW Teopuu. Kietka — | 4 2
CTPYKTYpHO-(QYHKIIMOHATbHAs (dJIeMEeHTapHas) enuHuIma xXu3Hu. CTpPOCHHE KIIETKH.
[TpokapHOTHl ¥ SYKapHOTHl — HH3IINE W BBICIINE KIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT..
2. Kmerounoe snmpo. @DyHKImMsS sapa: XpaHEHHWE, BOCIpPOW3BEIEHWE H Tepenaya | 4 2
HACJEICTBEHHON MH(OpPMalUM, PErYySIus XUMHYECKON AaKTHUBHOCTU  KJIETKH.
CrpykTypa ¥ QyHKIIUU XpOMOCOM. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI
IIpakTuyeckue padornl: HabmoneHne KIeToK pacTeHH M0 MUKPOCKOTIOM 2 2
Tema 1.2. Xumuveckas | Cogeprxkanue yueOHOro MarepuaJjia
OpraHM3anys KJIeTKH. 1. buosornyeckoe 3HaueHHWE XUMHUYECKUX 3j1eMeHTOB. Heopranmueckue BemectBa B | 4 2
cocTaBe KJIeTku. PoJib BOJIbI Kak pacTBOPUTENSI U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH
CpeJibl OPraHU3MOB.
2. OpraHuyeckue BeIECTBA KIETKU. YTJIEBOJAbl U Junuael B kieTke. Ctpykrypa u | 4 2
Oouonorudeckue QyHKIUU OEIKOB.
3. CTpoeHue HyKJICOTHIOB U CTpyKTypa noauHykieoTuHbx neneit JIHK u PHK, AT® 2
Tema 1.3. Bupycsl u | Cogep:xanue yueOHOro MaTepHaJia
O0axkTepuodaru. 1.  HexseTouHoe CTpoeHUE, KU3HEHHBIH UK U €ro 3aBUCUMOCTh OT KJIeTOUHBIX opMm | 4 2
KU3HU. Bupycsl — Bo30yauTeny MH(EKIMOHHBIX 3a00JIeBaHUil; TOHATHE 00
oHKOBHpYycax. Bupyc ummynoaedunura genoseka (BUY). [Ipopunakruka BUY-
uHEKINN
Paspnen 2. Opranusm. 32
Tema 2.1. Pa3muosxenne | Conep:xanmne y4e0HOro marepuajia
OpPraHu3MoB 1. Opranusm — eaunoe nenoe. MHorooOpasue oprann3mMoB. OOMeH BEIIECTBOM U 4 2

JHEpPrueil ¢ OKpyKaromiel cpeioil Kak He0OX0IMMOE YCIIOBUE CY-IIIECTBOBAHHMSI JKUBBIX




CHUCTCM.

2. CrnocoOGHOCTB K CAMOBOCIPOM3BEACHUIO — OJJHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX | 4
OopraHu3MoB. /lenieHne KIeTKH — OCHOBA pPOCTa, Pa3BUTHUS U Pa3MHOKEHHUSI
opranu3moB. becnosioe pazmHokeHue. [10710BOM IpOLECC U MTOJOBOE pa3MHOKEHUE.
Tema 2.2. UnauBuayaibHOE Conepxxanue yueOHOIro Marepuasa
pa3BUTHE OPraHU3MOB 1. Tlonstne 00 MHAMBHUIYATbHOM (OHTOT€HE3), SMOPHOHAIBHOM (IMOpHOTeHe3) U MOCT- | 4
SMOpHOHAILHOM pa3BUTUH. VHIMBUIyalbHOE pa3BUTHE UYEJIOBEKAa U €r0 BO3MOIKHBIC
HapyIIECHUS.
Tema 2.3. OcHoBbl yuenuss o | CogepikaHue y4eOHOro Mmarepuasa
HaCJeICTBEHHOCTH 1 1. OO6mue npenacTaBieHUs O HACIEACTBEHHOCTH M M3MEHUYMBOCTHU. | eHeTnueckas Tepmu- | 4
U3MEHYMBOCTH HOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTU HacliejoBaHus. HacnenoBanue npuzHakoB y
YeJI0BEeKa.
2. TlomoBele xpomocoMbl. CreruieHHOe ¢ mmoysioM HaciemoBanue. CoOBpeMEHHBIE | 2
MIPEJICTaBJICHMSI O T€HE U T€HOME.
3. HacnencrBeHHbIE OOJIE3HH YEIIOBEKA, UX TPUYMHBI U PO PIIIAKTHKA. 2
IIpakTHyeckne 3aHATHA PenieHne 31eMeHTapHbIX TEHETUYECKUX 3a/1a4 2
Tema 2.4.. 3axonomepnoctu | Coaep:kaHue y4eOHOro MaTepuasia
U3MEHYHMBOCTH. 1. T'enernueckue 3aKOHOMEPHOCTH W3MEHYUBOCTH. Knaccuduxanms ¢dopm | 4
W3MEHUYMBOCTH. BiiMsiHuE MyTareHoB Ha OPraHM3M YeJIOBEKa.
Tema 2.5. OcHoBbl cenexkuuu | Coaep:kaHue y4eOHOro MaTepuasia
pacTeHmii, KHUBOTHBIX H 1. Tlpeamer, 3amauu U METOJIBI CEJCKIUHU. | eHETHYECKHuE 3aKOHOMEPHOCTH CeleKIuu. | 4
MHMKPOOPraHU3MOB VYuye-uue H.M. BaBunoBa o neHTpax MHOroo0pasusi U MPOUCXOXKICHHUS KYIbTYpPHBIX
pactenuii. buotexHosnorus, ee JOCTHKEHUs!, IEPCIEKTUBHI Pa3BUTHSL.
IIpakTuyeckue 3aHATHA AHAIU3 U OICHKA AITUYECKUX AaCIEKTOB Pa3BUTUS HEKOTOPHIX | 2
MCCJIEIOBaHMI B OMO-TEXHOJIOTUHU.
Pa3znea 3. Bua 12
Tema 3.1. IBonronnonnoe yyenue. | CogepskaHue y4eGHOro Mmarepuasa
1. DOBomonuoHHas Teopus U ee poib B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO- | 4
Hay4YHOU KapTUHBI Mupa. Bua, ero kputepuu. [lomynsauus kak CTpyKTypHas eAWHHUIIA
Buga W dBodtouuu. CunTtetndeckas Tteopus sBoiroruu (CTD). [IBmxyriuwe CHITBI
SBOJIIOLIMM B cO-0TBeTCTBUU ¢ CTD.
Tema 3.2. Pesyabptarsl 3Bomonun. | Congepskanue y4eOHOro Mmarepuasa
1. Coxpanenue MHOrooOpa3usi BHJOB KaK OCHOBA YCTOWYMBOTO Da3BUTHS OUOCHEpEHI. | 2

[TpuunHbI BBIMUpaHUs BUJIOB. bruosiornueckuii mporpecc u OMOJIOrH4ecKuil perpecc.

Tema 3.3. PazButHe KH3HH HA

Conepxxanue y4eOHOro Marepuasa




3emile. AHTpONOreHes. 1. Tunore3sl NMPOUCXOXKAECHUSA KU3HU. YCIOXKHEHHME JKUBBIX OpPraHu3MoB Ha 3emiie B | 4
MpoIecce SBOJIOUMU. AHTPONOTeHe3 W €ro 3aKOHOMEPHOCTH.. DKOJOTHYECKUE
(GakTOpel  AHTPONOIEeHE3a:  YCIO)KHEHHWE TMONYISIMMOHHOW  CTPYKTYpHl — BHIA,
W3TOTOBJICHHE OPYIMH TpyJAa, MEpexoi] OT PACTUTEILHOTO K CMEIIaHHOMY THITY
NUTAHUS, WCIOJNb30BaHUE OrHs. [losSBICHHWE MBICIH-TEIBHOW JEATENBHOCTH U
YWIEHOpa3AeapHOM peun. ITponcxoxieHne 4en0BedecKuX pac.
IIpakTuyeckue 3ansaTHA J[0Ka3aTeabCTBA POACTBA YEIOBEKA C MIICKOTUTAIOIIUMHE 2
YKUBOTHBIMHU.
Pa3nes 4. Jxkocucrembl 14
Tema 4.1. Dxos0rusi — HayKa o Conepxxanue yueOHOro Marepuaja
B3aMMOOTHOIIEHUSIX OPraHU3MOB L ‘ 1
MesLy CoBoil 1 OKpYysKatomIei . IlpeamMer u 3a1a4u HKOJIOTHH: yIeHHE 00 IKOJOTHUECKHX (haKTopax, ydeHne o coooie-
cpeoii. CTBaxX OPraHU3MOB, yU€HHE 0 Onocdepe.
Tema 4.2. Ikojsornyeckue | Comep:kaHue y4eOHOro MaTepuasa
(paxkrTopsl. 1. DOxonoruueckue ¢GakToOpbl, 0COOEHHOCTH MX BO3AEHCTBUS. DKOJOTHYECKas XapaKkTepu- | 2
ctuka Buja. [loHsTHE 00 YKOJOTHIECKAX CUCTEMAaX.
2. llenu nutanus, Tpoduueckue ypoBHH. buoreoneHo3 kak skocucrema. [lepenaua | 2
SHEPrUU B DKOCHUCTEMAX.
Tema 4.3. buocdepa -raodanbHas | Coaep:kaHue y4eOHOro MaTepuaJa
cucrema. buocgepa u yesioBek. 1. Bbuocdepa — rnobanbHas skocuctema. Yuenue B. 1. Bepnanackoro o 6uocdepe. Pons | 2
KUBBIX OpraHu3MoB B 6nocepe. buomacca. buonornyeckuii KpyroBoport (Ha npumepe
KpPYroBOpOTa yrieposa).
2. OcHOBHbIE HampaBlieHUs BO3JCHCTBUS dYenoBeka Ha Ouocdepy. Tpanchopmanus | 4
€CTECTBEHHBIX OJKOJOTHYECKUX CHCTeM. [J100ambHBIE SKOJIOTHYECKHUE MPOOJIEMBL.
Oco0eHHOCTH arpo’KOCHUCTEM (arpoleHO30B).
Bcero 84
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IIpumepHbie TeMbI pedepaToB (I0KJIAT0B), HHAUBUIYAJIbHBIX
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11.
12.
13.

14.
15.
16.

17.
18.
19.
20.
21.

IIPOCKTOB

buoTexHosnorus u reHHas nHxeHepus — texnosoruu X XI Beka.

HanoTexHoJsioruss kKaKk MpUOPUTETHOE HANPABICHUE PA3BUTHS HAYKU U MPOU3BOJACTBA B
Poccuiickoit ®enepanuu.

OxpaHa OKpy»Karolieil cpeaibl 0T XUMHUUECKOI0 3arpsi3HEHUS.

PactBopsI BOKpyr Hac.

YcrpaHneHue KeCTKOCTH BOJIbl HA TPOMBILUICHHBIX TPEAIPUATHSIX.

Hctoprsi BOSHUKHOBEHUS M Pa3BUTHSI OPraHUYECKOM XUMHUH.

YTraeBoibl ¥ UX pOJib B )KMBOW MTPUPOJIE.

JKupbl Kak NpOIYKT MATAHUS U XUMHUYECKOE ChIPhE.

HayuyHo-TexHuuckuii mporpecc u npooaemMbl SKOJIOTHH.

.HexBatka mnpomoBONLCTBUS Kak rio0anbHas mpoOiieMa 4YeloBEUeCTBA W IYTH €€

perieHusl.

CpencTBa TUTHEHBI Ha OCHOBE KHCJIOPOACOAEPKAIUX OPraHUYECKUX COCTUHECHHIM.
CuHTEeTHYECKHE MOTOIIUE CPEICTBA: TOCTOMHCTBA M HEOCTATKH.

Jebunut Oenka B MHUIIEBBIX MPOJIYKTaX M €r0 MPEOJIOJICHHE B paMKax TI00aTbHON
IIPOI0BOJILCTBEHHOM IIPOIPAMMBI.

B.U. Bepnaackuii u ero yuenue o 6mocdepe.

Hctopus u pa3BuTHEe 3HAaHUU O KIIETKE.

Oxpyxaroriasi 4yeloBeKa cpela U €€ KOMIIOHEHTBI: pPa3IMyHble B3IJISABI Ha OJHY
npooiemy.

[Momynsanms kKak enuHUIIA OMOJOTHYECKOM IBOJTFOIHH.

[Tomynsiust Kak SKOJIOTMYecKas eAMHUILIA.

CoBpeMeHHbIE B3IJIsIIbl Ha OMOJOTHYECKYIO BOJIIOLIHUIO.

CoBpeMeHHbIE B3IJISIIbI HA TPOUCXOKICHNUE YEIOBEKa: CTOJKHOBEHUE MHEHUIA.
CoBpeMeHHbIE METObl UCCIIEIOBAHMSI KIIETKU.

22.Cpepl 0OUTaHKs OPraHU3MOB: IPHYUHBI PA3HOOOpA3HSL.

OcBoeHue mnporpammbl Y4eOHON JIUCHMIUIMHBI «EcTecTBO3HaHUE» MpeArosiaraeT Hajauuue B
npogeccuoHanbHOW 00pa30BaTENbHOM OpraHu3alMy, peanu3yrouieil 00pa30BaTENbHYI0 MPOTrpaMMy
cpeanero oOmero obpazoBanust B mpenenax ocBoeHus OIIOIT CIIO na Ga3ze OCHOBHOro o0Iero
o0pa3oBaHus, yueOHbIX KAOMHETOB 10 XMMHUHU, OMOJIOTHH, B KOTOPBIX UMEETCS] BO3MOXKHOCTh 00€CIEUUTh
cBOOOJIHBIN ocTyn B MIHTEpHET BO BpeMsi yueOHOro 3aHATHS M B MEPUOJI BHEYYEOHOU NesTenbHOCTH

3. YCJOBMUS PEAJIMBAIIUU IPOT'PAMMBbI YYEBHOH JUCIHUATILIIMHBI
3.1 YYEBHO-METOAUYECKOE U MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHE

MPOI'PAMMBI YYEEHOM JAUCHUITINHBI
«ECTECTBO3HAHUE»

oOyuaronuxcs.
B cocTtaB kKaOMHETOB M0 XMMHHU, OUOJIOTUH BXOJIAT JTa00PaTOPHH C JIAOOPAHTCKOM KOMHATOM.

Ilomemenus KaOMHETOB XUMHUHM WU OHOJIOTHUH AOJDKHBI YAOBJICTBOPATH Tpe60BaHI/I}IM CaHI/ITapHO-

AMUAEMUOTIOTHYECKUX TpaBii 1 HopMaTHBoB (CanlluH 2.4.2 Ne 178-02)

K OBITH OCHallI€HbI TUIIOBBIM O60py}10BaHI/ICM, YKa3aHHBIM B HACTOSAIIHUX TpC60BaHI/I$IX, B TOM YHCIIC
CHCL[H&J'IHZ%HPOB&HHOIZ yqe6H0171 MeOenbl0 U cpeacrBaMu O6yLICHI/I$I, J0CTAaTO4Y-HBIMU OJI BBINIOJTHCHUSA

TpC6OBaHHﬁ K YpOBHIO IOJATOTOBKHU 06yqa10n11/1xc511.



B xabunerax AODKHO OBITH MYJIBTHUMEIAMIHOE 00OpPYIOBAaHHE, MOCPEACTBOM KOTOPOTO YYaCTHUKHU
0o0pa3oBaTeNbHOTO  MpoIlecca MOTYT IPOCMAaTpuBaTh BHU3YaJbHYIO HH(POPMAIHIO CO3/1aBaTh
IIpe3eHTallM, BUJEOMAaTEpHaJIbl U T.II.

B coctaB yueOHO-METOIMYECKOTO U MATEPHAIBHO-TEXHUYECKOTO 00ECTIeYeHUsI POTrpaM-Mbl y4eOHOU
JUCUMILIMHBI «EcTecTBO3HAHUE) BXOIAT:

* MHOTO(YHKIIMOHAIBHBIN KOMIUIEKC IPENo1aBaTers;

* HarJsAHbIE TOCOOUS (KOMITIEKTHI y4eOHBIX TaONHII, IIIaKaTOB, MOPTPETHI BBIIAIO-IITUXCS YICHBIX B
00J1aCTH €CTECTBOZHAHMS U T.I1.);

* nH(pOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE CPEICTBA;

* 3KpaHHO-3BYKOBBIC TIOCOOWS;

* KOMIUIEKT JIEKTPOCHAOKEHUS KAOUHETOB;

* TEXHUYECKHE CpeACTBA OOyUCHHUS;

* JIEMOHCTpAIMOHHOE 00OpyA0BaHuUE (0OIIero Ha3HAYEHUSI U TEMAaTUUYECKUE Ha0OPhI);

» sabopatopHoe obOopynoBaHue (0OIIEro Ha3HAYEHHS W TEMaTUYeCKHe HaOOphl, B TOM YHUCIE IS
MOCTAHOBKH JIEMOHCTPAIIIOHHOTO ¥ YYCHHYECKOTO IKCTIEPUMEHTA, pEaK-THBHI),

* CTaTHYECKHe, JMHAMUYECKHE, JeMOHCTPAIIMOHHBIE U Pa3/1aTOYHbIE MOJIEINH, BKIIIOUasi HATypalbHbIC
OOBEKTHI;

* BCIIOMOTATeNbHOE 000PYI0OBAHNE;

* KOMIUIEKT TEXHWYECKOW JOKYMEHTallid, B TOM YHCJE TIaclopTa Ha CpeAcTBa oO0yde-Hus,
WHCTPYKIIUHU TI0 UX UCTIOJIB30BaHUIO M TEXHUKE 0€301MacHOCTH;

* OubIMOTEUHBIN POHS.

B Oubnuoteunslii ¢GoHA BXOAAT y4eOHUKH, ydeOHO-Meronunyeckue Komruiektel (YMK),
ofOecrieunBaroIie OCBOCHHE Y4YeOHOW JUCHMIUIMHBI «EcTecTBO3HAHUE», PEKOMEHJOBAHHbBIE WIIU
JOMYIIEHHbIE Ui MCIOJIb30BAaHUS B NPO(PECCHOHATIBHBIX OOpa30BaTENIbHBIX — OPraHU-3aLUsAX,
peanu3yomux o0pa30BaTENIbHYI0 MPOrpaMMy CpeIHEro oOuero oopa3oBaHUs B IpeleNax OCBOEHUS
OIIOII CIIO Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHMs.

bubnuoreuynsiii  GoHI OOMONHEH (U3MYECKUMHU  SHIMKIONEIUSAMM, aTjacaMu, CJIOBapsMH,
CIpaBOYHUKAMHM 1O (U3MKE, XUMHUH, OUOJIOTHMM, HAy4HOH M Hay4dHO-IIOMYJSIPHOM JIMTEpaTypoi
€CTECTBEHHO-HAYYHOT'O COJIEPKAHMSL.

B mporecce ocBoeHus mporpammbl y4eOHON AUCHMILIMHBI «ECTECTBO3HAaHUE» CTYIEHTbl HMEIOT
BO3MO’KHOCTh JIOCTYIA K 3JIEKTPOHHBIM Y4EOHBIM MaTepuanaM IO €CTeCTBO- 3HAHMIO, BKJIKOYas XUMHUIO,
OMOJIOTHIO, UMEIOIUMCS B CBOOOTHOM J0cTyIe B ceTH MHTepHET (3/1eKTPOHHBIM KHUraM, IPaKTUKyMaM,
TectaM, Matepuaiam EI'D u np.).

3.2. quTeparypa

1.KoncrantunoB B.M., buonorus mis mpodeccuit u crneuuaibHOCTEH TEXHUYECKOTO W €CTECTBEHHO-
Hay4yHOTro npodueii (6-e uzn.), 2017

2. AxmenoBa, T. U. buonorus : yuebnoe nocodbue / T. . Axmenosa. — Mocksa: PT'VII, 2020. - 150 c.
https://znanium.com/catalog/product/1689573m (DnekrpoHHas OMOIMOTEYHAsI CUCTEMA)

3. EropoB, A. C. Xumus misa xoiemkeit : yuebnoe mocodbue / A. C. Eropos. - Pocros-na-/lony :
deHmke, 2018. - 559 c. - (Cpennee npodeccuoHanbHOe oOpa3oBaHue).
https://znanium.com/catalog/product/908852 (DnekTpoHHas OUOTHOTEUHAS CHCTEMA)

4. EcrecTBo3HaHue. XuUMHs :yueOl.uid CTyH. yupexaeHuil cpea.nmpod.obpazoBanus /O.C.I'aGpuassH,
N.I".OctpoymoB.-4-e uzf.,crep.-M.: M3aarensckuit neHTp «Axanemus», 2018.-240 c., ¢ 1B.BKIL

HNuTepHeT-pecypcebl:
1. www.chemistry-chemists.com/index.html (3:1ekTpoHHBI# XKypHaT « XUMUKHA U XHMUS).
2. www.hemi.wallst.ru («Xumus. O6pa3zoBaTeiabHbII CAalT I IIKOJILHUKOBY).
3. www.alhimikov.net  (OOpa3oBarenbHblii  CalT A8  LIKOJBHMKOB).  WwWw.chem.msu.su
(OnexTpoHHast OMOIMOTEKA IO XUMHH).


https://znanium.com/catalog/product/1689573м
https://znanium.com/catalog/product/908852

>

www.biology.asvu.ru (Bcst 6uonorusi. CoBpeMeHHast OM0JIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA)
www.window.edu.ru/window (EnunHoe okHO noctyma k oOpa3oBaTelbHBIM pecypcam MHTepHeTa
o OuoJsiorun).

6. www.hvsh.ru (xypHan «XuMusI B IIKOJIEY).

7. www.hij.ru (xypHan «XUMHS U KUZHBY).

o

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI
KoHTpoib M oOlEHKAa pe3ylbTaToOB OCBOCHUS JHUCLHMIUIMHBI OCYHIECTBISICTCA IIPENOJABAaTENIEM B
mporecce MPOBENEHHS TMPAKTHUECKUX 3aHATHH W JIa0OPaTOpPHBIX padOT, TECTUPOBAHHSA, a TaKXKe
BBINIOJIHEHUS 00y4aroIMMKCS UHIMBUIYAIbHbBIX 3a/laHUM, IPOEKTOB, NCCIEIOBAHUM.

Pe3yabTaTnl 00yuyeHust @®opMbI U METOAbI KOHTPOJISI M OLlEHKH
(0oCcBOEHHBbIC YMEHUS1, YCBOCHHbIC 3HAHMS) pe3yabTaToB 00y4eHust
JIMYHOCTHBIE

-c()OpMHUPOBAHHOCTh YYBCTBA TOPAOCTU U | CAMOCTOATEILHAL pabora
YCTOMYMBBIM  HMHTEpEC K HUCTOPHUH H
JOCTHXXKECHUSIM B 00JIaCTH  €CTECTBEHHBIX TpaKTHiecKa pa60Ta
HAyK, 9YBCTBO TOPIOCTH 3a POCCHHCKHE | ;o\ rayiygs paGora
C€CTCCTBCHHBIC HAYKU,
-TOTOBHOCTh K IPOJOJDKEHHIO 00pa30BaHUs, | caMOCTOsTeNbHAs paboTa, MPaKTHIECKOe
MOBBIIEHUIO KBaMUPUKAIMK B HM30paHHOM | 3a1aHUE, TCCTHPOBAHHUE

po(heccHOHaATBHON JEeSTENbHOCTH c

HCIIOJIb30BAHHUEM 3HaHUH B o0actu TPAKTIICCKOC 3a1aHNC

caMoCTosITeIbHas paboTa
€CTECTBEHHBIX HAYK;

- O0OBEKTHBHOE OCO3HAHHWE 3HAYMMOCTHU JoManHss padoTa
KOMIIETEHIIUH B 00JIACTH €CTECTBEHHBIX HAYK | [I0rOTOBKA COOOIIECHHI
JUIsl  4YeloBeKa W OOINecTBa, YyMEHHE | TECTUPOBAHUE

HCIIOJIB30BATh TCXHOJIOTHYCCKHUEC
CaMOCTOATCIIbHAaA pa60Ta, MMpaKTUUICCKasa

JNOCTHIKEHHS B OO0JacTH (PU3UKH, XUMHH, .
paboTa, MoAroToBKa COOOIEHUI

OHOJIOTMH IS IOBBIIIEHHUS COOCTBEHHOI'O
WHTEIUICKTYaJIbHOTO Pa3BUTHUSI B BHIOPAHHOM oM paGoTa
podeCcCHOHAIBHOMN IeATEIBHOCTH;
- YMEHHE MPOAHAIU3HPOBATh TEXHOT'CHHBIC | [TOATOTOBKA COOOIICHUIT
MOCIIE/ICTBUSL  JUIL  OKPY)KAIOILIEH Cpepl,
OBITOBOM u MPOM3BOJACTBECHHOM | TPAKTHICCKAA pabora, 5
JIEATEILHOCTH YEIOBEKA; MOArOTOBKA COODICHHU
- TOTOBHOCTH CaMOCTOSATEILHO TOOBLIBATH

npakTuyeckas padbora,
HOBBIE JUIsI ce0sl eCTEeCTBEHHO-HAy4HbIE

MO/ITOTOBKA COOOIIECHUH
3HaHUS € MCIONB30BAHMEM Ui 3TOTO | ppakTHyeckas paboTa,

JOCTYIHBIX HCTOYHUKOB HH(YOPMAIIUH; MO/ITOTOBKA COOOIIECHUH
- YyMEHHE YIpPAaBIATh CBOEH MO3HABATENBHOM
JIeSTENBHOCTHIO, TIPOBOJAMTh  CAMOOLEHKy | PAKTHUeCKas pabora, 5
YPOBHSL COGCTBEHHOTO HMHTEILIEKTyaIbHOro | o7 O TOBKA cooOmernit

Pa3BUTHUA,

- YMCHHC BbBICTpAUBATL KOHCTPYKTHBHBIC




B3aUMOOTHOIIICHUS B KOMAaHIC IIO peH_IeHI/IIO
00IIMX 3a7a4 B 00JIACTH €CTCCTBO3HAHMS;

MeTal’lpeHMeTHble:

- OBJIAJICHUE YMCHUSMH M  HaBBIKAMHU
Pa3IMYHBIX BUJIOB MIO3HABATEIILHON JCATEIb-
HOCTH JUIS HW3Yy4YCHHS PAa3HbIX CTOPOH
OKPYKAIOIIEro €CTECTBEHHOTO MHPA;

- IPUMEHEHHUE OCHOBHBIX METOJIOB TO3HAHUS
(HabmoieHns, HAayYHOTO

W3y4YECHUS

AKCIEPHUMEH-TA)
JUIS
€CTECTBEHHO-HAY4YHON KapTUHBI MHpa, C KO-

Pa3IMYHBIX CTOPOH

TOPBIMU BO3HUKACT H€06XOI[I/IMOCTI)
CTaJIKUBAThCs B MpoeCcCUOHAIbHOM cdepe;

- yYMEHHE ONpeAeNiaTh Ienu U 3a1auu
NESITETPHOCTH, BBIOMpATh CpPEACTBA ISl MX
AOCTHIKCHUS Ha IMPAKTHUKE,

- yMeHHe

HUCTOYHUKH [JIA TIOJIYYCHUSA CCTCCTBCHHO-

HNUCITIOJIB30BaTh paSJ'II/ILIHI)Ie
HayyHOM WHHpOpMAlMM U OIICHUBAaTh €€
JIOCTOBEPHOCTh ISl JOCTWIKCHHSI TIOCTaB-
JICHHBIX IICJIeH | 3a7a4;

caMOCTOsATENbHAs paboTa

npakThueckas padoTa

JoManrHss pabora

CaMOCTOsATENbHAs paboTa, MPAaKTUIECKOE
3aJaHue, TECTUPOBAHHE

NPaKTUIECKOE 3a/1aHHE
camocTosiTeNbHas padoTa

JoMarnrHss pabora

IOJTOTOBKA COOOIIECHUH

TECTHPOBAHUE

CaMOCTOSITeNIbHAS paboTa, MpaKTHIeCKast
paboTa, MOArOTOBKA COOOIIECHMIA
JomarnrHss pabora

HOATOTOBKA COOOIIEHUNA
caMoCTOsTeNIbHAs paboTa, MPaKTHIeCKast
paboTa, MOArOTOBKA COOOIIECHMIA
JomarnrHss pabora

[IOJATOTOBKA COOOIIEHUI

IIpenmerHbIe:
- copMUpPOBaHHOCTH TPEACTABICHUN O | caMOCTOsITeIbHAs paboTa
LIEJIOCTHOM  COBPEMEHHON  €CTECTBEHHO-

HAay4yHOU KapTHHE npuposie  Kak
€IMHON WEJOCTHOW CHUCTEME, B3aUMOCBS3U

Mupa,

YyeJIoBeKa, TIPUPO/IBI u o0miecTBa,
MMPOCTPAHCTBEHHO-BPEMEHHBIX ~ MaciTadax
Bcenennolii;

- BJIaJICHUE 3HAHUAMU O Hamboyiee BaKHBIX
OTKPBITHSIX M JIOCTIDKEHUSX B 001acTu
€CTECTBO3HAHMSI, MMOBIHSIBIINUX Ha 3BOJIOIUIO
MPEJICTaBICHU O MpUPOJe, Ha pPa3BUTHE
TEXHHUKH U TEXHOJIOTHUH;

- c(hOpPMUPOBAHHOCTH yMEHHUS TMPUMEHSTH

C€CTCCTBCHHO-HAYYHBIC 3HAHUA  JIA 00b-

SICHEHUS OKPYXKaIOIINX SIBJICHUH,
COXpaHEHHUS 3JI0POBBS, obecrnieueHUs
0e30mMacHOCTH KHU3HENESATEIbHOCTH,
Oepe’)KHOr0  OTHOLIEHHA K  TNPHPOJE,
palMoOHANBFHOTO  MPUPOIOTONB30BaHUS, A
TaKK€  BBIMOJHEHUS POJM  TPAMOTHOTO
oTpeduTeNs;

- c(hOpMHUPOBAHHOCTh TMPEJICTaBICHUA O

npakThueckas paboTa

IMPAKTUYCCKOC 3aJaHUEC, TCCTUPOBAHUC
IMPAKTUYCCKOC 3aaHNC
JOMalIHAA pa60Ta

IIOATOTOBKA COOOIIEHUIT
TECTUPOBAHUE

camMocCTosITeNbHAsA paboTa, MpaKTHIecKas
paboTa, MOATOTOBKA COOOIICHHIA

JoMalllHsA pa60Ta

IMOATOTOBKA COO6H.[€HPII>1

KOHTpOJIbHAsA padoTa




HAaydHOM METOJI€ TO3HAHUS MPUPOIBI U
CpelcTBaxX M3y4EHHUs] Meramupa, MaKpoMHpa
U MHUKPOMHpA;  BIAJCHUE  IpUEMaMHU
€CTECTBEHHO-HAY4YHbIX HaOJII0ICHUH,
OTIBITOB, UCCIIEIOBAaHUM U OLIEHKHU JJOCTOBEP-
HOCTH TIOJIYY€HHBIX PE3yJbTaTOB;

- BIAJCHUE TIOHATHHHBIM  anmapaTom
€CTECTBEHHBIX HayK, MO3BOJIAIOIIMM IIO3HA-
BaTh MHUp, Y4acTBOBaTb B JHUCKYCCHUSX IO
€CTECTBEHHO-HAyYHbIM  BOMpOCaM,  HC-
10JIb30BaTh pasuyHbIC HMCTOYHUKH
nH(pOpMaNUU 711 TIOATOTOBKUA COOCTBEHHBIX
pabor, KPUTHUYECKU OTHOCHUTBCSI K
coobmenusm CMU, coxpepkalliuM HaydyHYIO
nH(pOpMaLHIO;

- chOpMHPOBAHHOCTh YMEHHI TOHHMATh
3HAYMMOCTh E€CTECTBEHHO-HAYYHOTO 3HAHUSA
JUI KaKJIOTO YeJIOBEKa HEe3aBUCHMO OT €ro
npohecCuoHaTBHOM NESITETFHOCTH,
paznuuath (aKTHl W OIICHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUIETh WX CBS3b C
KPUTEPUSIMH OLIEHOK M CBSI3b KPUTEPUEB C
ONPEAECICHHON CUCTEMOM [IEHHOCTEM.
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