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1. IACIIOPT IIPOI'PAMMBI YYEBHOI'O IIPEJIMETA
EcTecTBO3HAHME

1.1. ObnacTh npuMeHeHus: padoyeil MPOrpaMmMbl

Pabowass mporpamma ydeOHOrO mnpeamera EcTecTBO3HAaHWE SIBISETCS YacThIO OCHOBHOM
obpasoBatensHOl nporpammsel (OOIT) CITO Ha 6a3e ocHOBHOTo 00IIEro 00pa3oBaHMs — MPOrPaMMBbI
MOATOTOBKY crienuanuctoB cpeanero 3seHa (IMTICC3).

[Mporpamma y4eOHOro mpeaMeTa MOXET HCIOJIB30BAThCS JAPYTMMH  TPO(hecCHOHATbHBIMU
00pa30oBaTeIbHBIMU OPTaHU3AIMSIMH, PEATH3YIONIMMH 00pa30BaTEIbHYIO IPOTPAMMY CPEIHETO 00IIEero
oOpasoBanus B npenenax ocsoenuss OOIT CITIO Ha 6aze 0CHOBHOTO 0011ero 00pazoBaHMsl — IPOrPaMMbl
MOATOTOBKH crienuanuctoB cpeanero 3seHa (IMTICC3).

PaGouas mporpamma ydeOHOTO mpeamera EcTecTBO3HaHME MOXET OBITH aJaNTHpOBaHA IS
00y4YeHHsI MHBAIUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/J0POBBSI.

1.2. Mecto y4eOHOro mpeaMera B CTPYKType OCHOBHOH mNpodecCHOHAIbHOM
o0pa3oBaTeibHON MporpamMMbl: YueOHbIN npenMeT EcTecTBO3HaHUE SBISETCS YacThIO MPEIMETHOM
obomactu EcrectBennbie Hayku @OI'OC cpegnero obmero oOpazoBaHus. Y4YeOHBIH mpeaMer
EctectBo3Hanue sBisieTcst oOs3aTenpHOM  0a3oBoit  aucummiauHod bBJ1.04 u  wu3yuaercs B
00111e00pa3oBaTeIbHOM LUKIIE cpeaHero obmero oopazoanus [MITICC3.

1.3. Ieaun u 3apa4m y4eOHOro npeaMera — Tpe0OBAHUS K Pe3yJbTATaM OCBOCHMS:

Peanmuzanus yueOHoro mpenmera EcTecTBo3HaHMe HampaBlieHAa Ha JOCTHXKEHHE CIIEIyIOIINX
neJsei:

— OCBOGHHME 3HAHMA O COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHE MHpa U MeToAax
CCTCCTBCHHBIX HAYK; 3HAKOMCTBO C Hanboliee BaKHBIMHU naciaMu U OJOCTHXKCHHUAMU €CTCCTBO3HAHUA,
OKa3aBIIMMU OIPEAETSIONIee BIMSIHNE HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— OBJIaACHUC YMCHUSAMH [IPUMCHATHL TIIOJIYUYCHHBIC 3HAHUA JIA OG’bHCHeHI/IH SIBJICHUH
OKpYXaloIIeT0 MHpa, BOCHPUATUS HWHPOPMAIUU €CTECTBEHHO-HAy4YHOTO M MPOodecCHOHATBHO
S3HAYUMOIr'0 COACPNKAHUA, PAa3BUTUC HHTCIUICKTYAJIbHBIX, TBOPUCCKUX CHOCOGHOCTGIZ U KPHUTHYCCKOI'O
MBIIUUIEHUST B XOJ€ IMPOBEIEHUS MPOCTEUIINX HCCIECOBAHUN, aHalu3a SBJICHHUM, BOCIPUSATUS H
UHTEPIpETALNU €CTECTBEHHO-HAyYHOU HHPOPMALIUY;

— BOCIHUTaHUE YOEXKIEHHOCTHU B BO3MOXXHOCTHU MO3HAHUS 3aKOHHOM NMPUPOABI U UCTIOIB30BaAHUS
I[OCTI/I)KGHI/Iﬁ CCTCCTBCHHBIX HAYK IJIA PA3BUTHUA IUBUIIN3AallWUU WU TTOBBIIICHUS KaUCCTBA KU3HU,

— TpUMEHEHHE eCTECTBEHHO-HAYYHBIX 3HAHMM B MNPOPECCHOHANBHON JEATENbHOCTH U
HOBCGHHGBHOﬁ KHU3HHU JIJIsL 066CH€‘ICHI/I${ 6630HaCHOCTI/I KU3HCACATCIIbHOCTH, T'paMOTHOI'O
HCIIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBBS, OKPY KaIOIIEH CPeIbl.

B pesynbrare n3ydenus yueOHOTo mpeaMeTa 00yJaronuiics T0JKEH YMeTh:

- (GopMHpOBaTh MPEICTABICHUS O IIEIIOCTHOM COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHE
MHpa, 0 IPUPOJE KaK €TUHOM IIEJIOCTHOM CHCTEME, O B3aUMOCBSI3U YEJIOBEKa, IPUPOABI U 00IIeCTBa; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTadax BeeneHHoii;

— INPUMCHATbL CCTCCTBCHHOHAYYHBIC 3HAHUA [JIA OGLHCHGHI/ISI OKpPYKarouux HBHCHHﬁ,
COXpaHEHHUS 3[I0POBBS, oOecrieueHus: 0e30MacHOCTH >KU3HENEATEIbHOCTH, OEpex HOr0 OTHOIIECHUS K
HpHUPOJE, PaUMOHAIBHOIO IIPUPOAOIIOIL30BAHUSA, a TaKXKe BBIIOJHEHUS pOId TPAaMOTHOIO
MOTpeOUTEIIS;

- Q)OpMHpOBaTB OpeACTaBJICHUA O HAYYHOM MCTOAC MO3HAHUA TPHUPOABI U CPCACTBAX U3YUCHUA
Merammpa, MaKpoMupa U MUKPOMHUPA;

— BJAJETh NPUEMaMH €CTECTBEHHOHAYYHBIX HAOIOJCHUMN, OMBITOB HCCICAOBAHUN U OICHKHU
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIbTATOB;

— IMOHHUMAaTh 3HAYUMOCTb C€CTCCTBCHHOHAYYHOI'O 3HAHUA IJId KaXXAOTO YCJIOBCKA, HC3aBUCHMO
OT ero npodecCHOHAIbHOU MAESTENbHOCTH, pa3inuyarh (aKThl M OIEHKH, CPaBHUBATh OLIEHOYHBIC
BbIBOIbI, BUACTh HUX CBA3b C KPUTCPUSIMU OLCHOK U CBA3bL KPUTCPHUCB C onpeneneHHoﬁ CUCTEMOM
IICHHOCTEM.



B pesynbrare nzydenus yueOHOro mpeaMera o0yyarouiics 10KEH 3HATD:

— 0 HamboJee BAXKHBIX OTKPBITHUSAX M JOCTHKCHUSX B O0JACTH €CTECTBO3HAHHS, MOBIHSBIINX
Ha SBOJIIOLUIO TIPEICTABICHUH O TIPUPO/IC, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— TIOHSATHHHBIN amnmapaT €CTeCTBEHHBIX HayK, MO3BOJSIOIIMM MO3HABaTh MUp, Y4aCTBOBATh B
AUCKYCCHAX IO €CTCCTBCHHOHAYYHBIM BOIIPOCAaM, HUCIIOJb30BATH PA3JIMYHBLIC UCTOYHUKU I/IH(l)OpMaHI/H/I
JUI TIOJTOTOBKU COOCTBEHHBIX paboT, KPUTUYECKH OTHOCHUThCS K coolmeHusMm CMMU, copepxkamium
HAYYHYIO HH()OpPMAIHIO.

1.4. KouanuyecTBo 4acoB Ha 0CBOEHHE NMPOrpaMMbl Y4eOHOI0 NpeaMeTa:
MaKCUMaJIbHOW yueOHOM Harpy3ku odydatomierocs 108 gacoB, B TOM 4ucIe:

- 00s13aTeIbHOM ayTMTOPHON yueOHOM Harpy3ku oOydaromierocs 72 yaca;
- CaMOCTOATENIbHON paboThl o0yuatorerocst 36 yacos.

1.5.  Pe3yabTaThbl 0CBOEHHS MPOrpaMMbl Y4eOHOI0 MpeaMeTa.

OcBoenue cojaepxaHusi ydeOHOTO mnpeamera EcrecTBo3HaHWe 00€CHEUMBACT JTOCTHIKECHUE
CTYJIEHTaMH CIEAYIOLIUX PEe3yIbTAaTOB:

JIMYHOCTHBIX:

— YCTOWYUBBIN MHTEpEC K UCTOPHH M JAOCTHXKCHHUSM B OOJACTH €CTECTBEHHBIX HAyK, YyBCTBO
TOPJIOCTH 32 POCCUHCKUE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTh K TPOJOJDKEHHUI0 OOpa30BaHMS, TMOBBHIINICHHUI0 KBanu(pUKAaUA B W30paHHON
npo¢eCCHOHATILHOMN EATENIFHOCTH C UCTIOIh30BAHNEM 3HAHUIN B 00JIACTH €CTECTBEHHBIX HAYK;

— OOBEKTHMBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIMH B OOJACTH €CTECTBEHHBIX HAyK s
YemoBeKa W 0OIIecTBa, YMEHHE HCIIONb30BaTh TEXHOJIOTUYECKHE IOCTIDKEHHsS B 00JacTH (pusmkw,
XUMHUH, OWOJOTUU [JIsl TOBBIIMICHHS COOCTBEHHOTO MHTEIEKTYalbHOTO pa3BUTHS B BBIOPAHHOM
po(hecCHOHATLHOM JIeATEIIBHOCTH;

— YMEHHE IMpoaHaM3UPOBATh TEXHOTCHHBIE TOCIEACTBHSI [IJIsl OKPY KaloIei cpe/bl, ObITOBON U
IPOM3BOJICTBEHHOM NESATEILHOCTH YENIOBEKa,

— TOTOBHOCTb CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE NJIsi ce€0Sl €CTECTBEHHO-HAy4YHBIE 3HAHUS C
MCTIOJE30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAITUY;

— YMEHHUE yIpaBIsATh CBOEH MMO3HABATEIBHON JIEATEIBHOCTHIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEJIEKTYAIBHOTO PA3BUTHS;

— YMEHHUE BhICTpauBaTh KOHCTPYKTHBHbIC B3aMMOOTHOIICHHS B KOMaHJE 10 PELICHUIO OOIMIMX
3aJa4 B 00JIaCTH €CTECTBO3HAHMS;

MeTanpeIMeTHbIX:

— OBIIQJICHHE YMECHHUSIMH W HaBBIKAMH PA3JIMYHBIX BHUJIOB MMO3HABATEIHHOW JESITEIHLHOCTU IS
U3YYEHUS Pa3HBIX CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO MUPA;

— TpPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOICHHS, HAYYHOTO SKCIICPUMEHTA) s
U3Y4YEHUS Pa3IUYHbIX CTOPOH €CTECTBEHHO-HAyYHON KapTHHBI MHUpPA, C KOTOPHIMH BO3HHMKAET
HEOOXOIMMOCTh CTAIKMBATHCS B POo(ecCHoHaNbHOI chepe;

— YMEHHUE ONpEeNeNATh UeNH U 3a/1a4 JesSTeIIbHOCTH, BEIOUPATh CPENICTBA ISl UX TOCTHXKEHUS
Ha TMPAKTUKE;

— YMEHHE WHCIOJNb30BaTh pAa3jMYHble HWCTOYHUKU JJIs TIOJY4YEHHUS €CTeCTBEHHOHAYYHOMU
uHGOpPMAIIUU U OIIEHUBATh €€ JOCTOBEPHOCTH /ISl JOCTH)KCHHUS MTOCTABJICHHBIX TIeJIeH U 3a7a4;

npeIMeTHBIX:

— c(OpPMUPOBAHHOCTH TMPEACTABICHUN O IEIOCTHONH COBPEMEHHOW €CTeCTBEHHOHAYYHOMH
KapTHUHE MHpa, MPHUPOJEe KaK E€IUHON LEJIOCTHOM cHuCTeMe, B3aMMOCBSA3M YEJIOBEKa, MPUPOIBl U
o0ImiecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIiTabax BeeneHHol;

— BIaJEHUE 3HAHUAMU O Haumbojee BaXXHBIX OTKPBITHSIX M JOCTIDKEHUAX B o0sactu
€CTECTBO3HAHMS, TIOBIHUSBIINX Ha SBOJIOIHIO MPEACTABICHUI O MPHUPOJAE, HA PAa3BUTHE TEXHHUKU H
TEXHOJIOTHIA;

— cpOpMUPOBAHHOCTh YMEHHS MPHUMEHSATH E€CTECTBCHHO-HAYYHBIC 3HAHUS ISl OOBSICHEHUS
OKpPYXAaIlOIIMX SIBJICHUIN, COXpaHEHHUS 3/I0pOBbs, obOecredeHus Oe30MacCHOCTH >KU3HEIEATEIbHOCTH,
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6epe>1<H0r0 OTHOIICHHA K IPUPOAC, PAIMOHATIBHOI'O IMTPUPOJOII0JIB30BaHNMA, 4 TAKKE BBIIIOJHCHHUA POJIN
IPaMOTHOTO MOTPEOUTES;

— c(OpMHUPOBAHHOCTH MPEACTABIECHUN O HAYYHOM METOJE MO3HAHUSA MPUPOABl U CPEACTBAX
U3yYeHUs MeraMupa, MakKpoOMUpa M MHUKPOMHpA; BIAJEHUE IpPHUEMaMH €CTECTBEHHO-HAYYHbIX
Ha0JII0/IEHU, ONIBITOB, UCCIEA0BAHUMN U OLIEHKU JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB;

— BIIAJICHUE TOHATUHHBIM amlapaToM €CTECTBEHHBIX HAyK, MO3BOJIAIONIMM I103HaBaTh MUD,
Y4aCcTBOBAThb B JUCKYCCHUAX IO €CTCCTBCHHO-HAYYHBIM BOIIPOCAaM, MCIIOJIb30BATh PA3JIMYHBIC HCTOUYHHUKHN
UHQOPMALIMU ISl TIOATOTOBKM COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCHUThHCS K cooOmeHusm CMU,
COJIEpIKAIIUM Hay4YHYI0 HH(POPMALIUIO;

— c(hOopMUPOBAaHHOCTh YMEHUH MOHMMATh 3HAYUMOCTh E€CTECTBEHHO-HAyYHOTO 3HAHUS Ui
Ka)XJIOTO YeJIOBeKa HE3aBHCHUMO OT €ro Mpo(ecCHOHANBHON NesITeTbHOCTH, Pa3IUdaTh (PaKThl H OIICHKH,
CpaBHUBATh OLIEHOYHBIC BBIBOJBI, BHJETh MX CBSI3b C KPUTEPUSAMH OLCHOK U CBS3b KPUTEPUEB C
ONPEEIECHHON CUCTEMON LIECHHOCTEH.



2. CTPYKTYPA U COAEPKAHUE YYEBHOT' O IIPEJIMETA

2.1. O0beM yueOHOro npeaMera ¥ BUAbLI y4e0HOI padoThI

Bua y4eOHoii padoThI

Oovem uacos

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 108
Oo0s13aTesIbHAS ayAUTOPHAs YueOHasi HATPY3Ka (Bcero) 72
B TOM YHUCJIE:

IPAKTUYECKHUE 3aHSITHS 36
CamocTosiTesibHasi padoTa o0yuawuierocs (Bcero) 36
B TOM YHUCIJIE:

pabota Hajx pedepaTom 16

BHEAyIMTOPHAs CaMOCTOsITEIbHAs paboTa 20

IIpome:xxyTouHasi arTecTanus B popme 1 cemecTp — aTTecTaius ¢ OIeHKOMH,

2 cemectp - auddepeHInpoBaHHbIHN 3aueT




2.2. TemaTu4eckuii JIaH M coJep:kaHue yueOHoro npeamera EcrectBo3HaHue

HaumenoBanue Conep:xkanue y4e0HOT0 MaTepuaJia, IpaKTHYeCKHe 3aHITHSI, CAMOCTOSITeJIbHAS Pa0oTa 00y4al0IMXCs O0bém YpoBenb
pa3iesnoB U TeM yacos yCBOEHMA
1 2 3 4
1 cemecTp 51
Pazgen 1. ®usnyeckas KapTUHA MUpa 2
Tema 1.1. Copaep:xanne yueOHOT0 MaTepHajia 2 1
Beenenue. Ousnka — QyHmamMeHTaNbHAs Hayka O TpHupoiae. EcTecTBeHHO-HAYYHBIA METOHA ITO3HAHMS, €r0 BO3MOXKHOCTH H
Meroab!l 03HAaHUS MUpPA | TPAaHULBI IPUMEHUMOCTH.
DKCIIepUMEHT U TeOpHs B TIpollecce MO3HAHUS IPUPOIbL. MoaenupoBaHue PU3NIECKUX SIBIICHUH U MTPOIECCOB.
EnvHCcTBO 3aKOHOB MPUPOBI U COCTaBa BellecTBa BO BeeneHHOM.
Penurus, ¢unocopus m Hayka — uX poib B (QOPMHUPOBAHMHW MPEICTABICHUH O mpHpoje. MeToabl HaydHOTO
MO3HAHMS: HAONIOICHUE, U3MEPEHHE, THIIOTe3a, SKCIIEPUMEHT, Teopus. [IoHITHE 0 T'yMaHUTapHBIX U €CTECTBECHHBIX
HaykaX. Pollb ecTeCTBEeHHBIX HayK B COBpeMeHHOM oOmiecTBe. DyHmaMeHTalbHbIe W MPHUKIATHBIE €CTECTBEHHBIC
HayKH.
Pazpnen 2. OcHoBbI XUMHH 32
Tema 2.1 Conep:xanue y4ye0HOro MaTepuasia 2 1
OCHOBBI AJIepHOMU Crpoenue atoma. Mcropust atoMucTudeckux ydeHuid. HaOmoeHust ¥ OIBITHI, TOATBEPKAAIONINEC aTOMUCTHUSCKOE
¢uznkn. OCHOBBI yueHue Mopenu ctpoeHust atomMa. Macca u pa3Mephl MOJIEKYJl. DJIeMEeHTapHbIe YaCTHIIBI, UX XapaKTepUCTHKH. Sapo
MOJICKYJISIPHOU (PU3UKH | U JIEKTPOHHBIE O0OIOUKH.
CBoiicTBa siep: sIEpHBIC CHUIIBI, SHEPIUsl CBS3HU siApa. SInepHble peakiuu M 3aKOHOMEPHOCTH HX MPOTEKAHUS:
JIeJIeHUe siJep, CUHTE3 snep. B3anMocBsI3p Macchl ¥ SHepTruH. TepMOsIepHBIA CHHTE3 B IIPUPOC. DHEPTUS SACPHBIX
peaxiuii 1 uX MprUMEHEHHUE B e TeIbHOCTH YeJI0BeKa.
JemoncTpanun
CoBpeMeHHas MOJIeNIb CTPOCHUS aToMa.
Monenu iaepHBIX peaknuii M COMPOBOKAAIONINE UX H3ITYICHUS.
Tema 2.2 Conep:xanue y4yeOHOro MaTepuasia 2 1
OcHoBbI 001el xumMuu | OCHOBHBIE TEPMHUHBI XUMUH: XUMAYECKUI AJIeMEHT U (DOpPMEI ero cymiecTBoBaHus. [IpocThie U ClOKHBIE BEIIECTBA,
MaccOBO€ YHCIIO0, aTOM, U30TOII, MOJIEKYJIa, NOH, KaTHOH, aHWOH. SIBIeHNE alIOTPOIHH.
Conep:xanue y4yeOHOro MaTepuasia 2 1

Xumudaecknit dnemMeHT. llepmogmuaeckuit 3akon .M. MenneneeBa. Ctpykrypa mnepuommdeckor Ttadmwmbel JI.M.
MenzeneeBa U CTpOeHHE aToMa. 3aKOHOMEPHOCTHM M3MEHEHHS CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTOMOB H
XUMHYECKUX CBOHMCTB, 00pa3yeMbIX JJIEMEHTAMU MPOCTBIX U CJIOXKHBIX BeliecTB. CBA3b MEXKAY CTPOCHHUEM aToMma H
XUMHYECKUMHU CBOWCTBAMH 3JIEMEHTOB.




JemMoHcTpanuu

CoBpeMeHHas MOJIeNlb CTPOCHHUS aTOMa.

Monenu siaepHBIX peakui 1 CONMPOBOKAAONINE X H3ITYICHUS.
[Tepnonnueckas tabnuma /.M. MenneneeBa u ee CTpyKTypa.

Conep:xanue y4yeOHOro MaTepuasia

XUMUYECKHE CBSI3U: MEXaHU3MbI (JOPMHUPOBaHHS. THUIIBI XUMHUUECKOM CBS3W: MOHHAS, KOBaJCHTHAs, METaJUIMYecKasl,
BOJIOPOJIHAS CBSI3H

Ousnyeckrue U XMMHUYECKUE CBOMCTBA BOIBI. Bosa B mpupoe, ObITY, TEXHUKE U HA TIPOU3BO/ICTBE.

Hemonctpanuu

Mopgenn XUMHYECKHUX CBSI3CH: KOBAJICHTHON M HOHHOM.

Conep:xanue y4yeOHOro MaTepuasia

XuMHYECKHEe PEaKIMK: PEaKIUi COCAMHEHUS (CHHTE3a) M Pa3lokKeHUs (PACIICIICHHUS) BEIIECTB, TEMIOBOH dPdeKT
XUMHUYECKOH PEeaKIuy, OKHCIHTEILHO-BOCCTAHOBUTEILHBIC PEAKITHH.

CKOpoCTh peakiuu 1 (akTOpbl, BIUSIONINE HA CKOPOCTh., XUMHUYeCKoe paBHOBecue, mpunnui Jle [laTense.

IIpakTH4yeckoe 3aHATHE
N3ydeHne 3aBUCUMOCTH CKOPOCTH PEaKLMU OT PA3INYHBIX (PaKTOPOB

KoutpoabHasi pa6oTa no 0CHOBHbIM XUMHYECKUM MOHATUSAM 001eil XUMUH

CamocTosiTeIbHAsi pa6oTa 00y4aIOIINXCSA

VYpaxxHeHus 0 CTPOEHUIO aToMa 3JIeMEHTOB 1,2,3 mepuoaoB.

Tabnuna: Tunsl XUMU9IECKOH CBA3M.

BrinonHeHne TBOPYECKUX 3aJaHUM:

CocTtaBneHne KpoccBop/a o TeMe « XMMHUYECKUE 3JIEMEHTHI U MPEBPAILEHUE BELIECTBY.
CocraBieHne paccka3za 0 XMMHUYECKHX 3JIEMEHTaX.

Tema 2.2.
OCHOBBI
HEOpPraHUYeCKOM XUMUU

Coaep:xxanne yueOHOro MaTepuasia

OCHOBHBIE KJIacChl Heopranuieckux coeaunennii: Oxcuapl, OcHoBaHwMsI, aMmpoTepHble TUAPOoKcuabl, Kucmotsr, Comnm.
Bomoponnsiii mokaszarens pH pactBopa, Meramiel. CrutaBel MetamioB. Kopposwmst metamio, Hemeramisl,
OKHCIUTETHHO - BOCCTAHOBUTEIHHBIC PEAKIIUH.

Oxucnuresb, BOCCTAaHOBUTENh, COSTMHEHUS METAJUIOB U HEMETAJLIOB, SKOJIOTUYECKHUE MTPOOIIEMBI.

IIpakTH4yeckoe 3aHATHE
OCHOBHBI€ KJIaCChl HEOPTAHUYECKHUX COEAMHEHUH.

CamocrosiTesqibHAs padoTa 00y4alOmIUXCs:

Coo0menus «3amunTa OKpy>KaroIiel Cpeasn.

Tabnuia Buasl HeopraHU4ecKux COSAMHESHUH.

Perienue 3agau.

IIpe3enTanuu no 3anMTe OKPY’KAIOIIEH Cpeabl OT 3arpsA3HEHUSI METAINIaMU, COSJTMHEHUSIMU a30Ta, CEePhI, YIIepo/a.
CocraBnenue Kkpoccopza mno teme «Heopranndeckrue CoeTMHCHUS.




Tema 2.3.
OCHOBBI OpraHn4ecKoit
XUMHH

Conep:xanue y4eOHOro MaTepuaJjia
OcoGeHHOCTH opraHMyecKkux coeauHeHMd. OcHOBHbBIe mToJoxeHuss Teopun A.M. bytnepoBa. Kparkas
XapaKTepUCTUKAa OCHOBHBIX KJIACCOB OPTaHUYECKUX COEINHEHHI.

IIpakTHyeckoe 3aHsATHE
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUH.

CamocrosiTesqibHAas padoTa 00y4alOIUXCs:

[pesenTannu. beitoBas xumus, napdroMepus.

Pemenne 3amau v ynpakHEHH 1O TOMOJIOTUM M M30MEpPUH, ONpEAeTICHHE MOJECKYJISIpPHOH (OpMYIbl BEllecTBa IO
MacCOBBIM JIOJISIM U IIPOAYKTaM cropasusi. OTYeT 110 BBINOJIHEHHBIM 33JaHUSIM.

Tabnuiia Bumbl opranndeckux COeTMHEHUN.

Onepexaromnue 3aaHusl.

CocTtaBieHne KpoccBOpAOB M0 TeMe «OpraHuyecKast XUMHUI.

Tema 2.4.
XHUMHA U )KU3Hb

Copep:xanue yuyeOHOro MaTepuaJia
XUMHS ¥ OPraHn3M YeIOBeKa. XUMHUS B OBITY.

CamocTosiTeIbHAsi padoTa 00yYAIOIIUXCS:
[Moarororka pedeparon

Pa3pnen 3. OcHoBbl pu3uku
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Tema 3.1.
MexaHnKa

Conep:xanue y4yeOHOro MaTepuasia

Mexanndeckoe paBmkeHue. Cucrema otcdera. Tpaekropus nBwkeHus. Ilyte. Ilepememenne. CKOpOCTb.
PaBHOMepHOC HpHMOHHHeﬁHOG JBUKCHUC. OTHOCHTENBLHOCTE MEXaHUYECKOTO JABHXXCHUS. 3aKOH CI0XKEHUSI
ckopocteid. ['paduxu nBmxenus. CpedHss CKOPOCTb NMPH HEPAaBHOMEPHOM IBIDKCHMH. MrHOBEHHas CKOPOCTb.
Yckopenue. PaBHOyCcKOpeHHOE mpsiMoNMHeHOe ABMkeHne. CBoOOqHOE majenne Ten. KpuBomuHeHoe IBMKEHUE.
VYrioBas ckopocTb. PaBHOMEpHOE IBHUKEHUE 110 OKPY>KHOCTH. LIeHTpOoCTpeMUTEIBHOE YCKOPEHHE.

JemoncTpanun

OTHOCUTENFHOCTh MEXaHUYECKOTO IBHIKEHHSI.

HNuepTHOCTH TEIL.

3aBHCHMOCTD YCKOPEHHSI T€Ja OT €r0 MacChl U CHIIbI, IEHCTBYIOIIEH Ha TeJIO.

PaBeHCTBO U MPOTUBOIONIOKHOCTH HAIIPABICHUS CHII JEHCTBUS U IPOTUBOACHCTBUSL.

PeakTrBHOE MBUXEHHE, MOJIENTb PAKETHI.

JIBrOKEHUE TEIl B TOJIC TATOTCHUS 3EMIIH.

W3meHeHne sHeprun Ipyu COBEPIICHUH PaOOTHI.
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Tema 3.2 Conep:xanue y4eOHOro MaTepuaJjia
Hrnamuka Macca u cuna. BzammonetictBue Ten. 3akoHbl nuHamMuku. Cunel B mpuponpe. CrocoObl U3MEpEHHUs CHIL
WNuepuuanbhHas cucrema oTcyera. 3aKOH BceMUupHoro tsarotreHus. Hesecomocts. Mmynbe Tena. 3aKOH COXpaHEHUs
nMmmyisca. PeaktiuBHOE nBMkeHrne. Mexanudeckas pabota. MomHoOCTh. PaboTa criibl TATOTEHWS, CHIIBI YIPYTOCTH H
cwiIbl TpeHusa. Mexanudeckas sHeprus. Kunernueckas sneprud. Kunernueckas sueprus u pabora. [loTeHunanpHas
SHEPrus B TPaBUTAIMOHHOM Toje. [loTeHIManbHas 3HEPTUs YIpyro AepOpPMUPOBAHHOTO Tejia. 3aKOH COXpPaHCHHS
MIOJIHON PHEPTUHU.
IIpakTHyeckne 3aHATUSA
1. V3y4eHune 3aBUCUMOCTH Meprojia KojaeOaHuil MasTHUKA OT JJIMHBI HUTH, MacChl TPpy3a.
2. VccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS OT Beca Tea.
KoutpoabHasi padora Mexanuka.
CamocTosiTeibHAs padoTa 00y4alOMIUXCS:
Pewrenue 3anay.
Tabnuua: Buas!l gsrxeHus.
CocraBnenue kpoccBopaa: 3akoHsl HeroToHa.
Tema 3.3. Conep:xkanue yueOHOT0 MaTepuaa
OCHOBBI TemnoBoe amwxenue. bpoyHoBckoe nBmkeHue. Temmeparypa Kak Mepa CpelHeld KHHETHUYEeCKOW SHEPruu 4acToT.
TEPMOJIUHAMUKHI BryTpennss sHeprus. Pabora u Teruioornada kak crocoObl M3MEHEHHUs BHyTpeHHel sHeprum. [lepBoiit m BTOpOi
3aKOHBI TEPMOJUHAMUKH.
CamocTosiTeibHAs padoTa 00y4aloOImUXCs:
JopaboTka KOHCITEKTa JIEKIHA ¢ TPUMEHEHHEM JIOTIOTHUTENBHOMN JINTEpaTyphl (COCcTaBIeHHE 0030pa MEePHOANYECKOM
JIATEPATYPHI).
Pemienue 3agauq.
CocTtaBneHne KpoccBOPAOB 10 Teme «MoekyisapHas ¢pusuka. TepMoguHaMuKay.
Tema 3.4. Conep:xanue y4ye0HOro MaTepuasia
OCHOBBI B3aumopeiicTBue 3apsKEHHBIX Ted. DneKTpuueckuil 3apsa. 3akoH Kynona. Pemenue 3amau. DnexkTpuueckoe Moe.
3NEKTPOIUHAMUKU [IpoBOomHUKHN U H30IATOPHEL B 3neKTpudeckoM moiie. [locTostHHBIN 3iexkTpuueckuil Tok. Cuia Toka, HampsKEHUeE,

JIEKTPUYECKOe COMpoTHBIeHHEe. 3akoH Owma. TemmoBoe eiicTBHE AIEKTPUIECKOTO TOKAa. MarHuTHOe ToJe.
DIEeKTPOMAarHUTHOE MOJE. DINEKTPOMArHUTHBIC BOJIHEI.

IIpakTH4yeckoe 3aHATHE
Uzyuenwue siBieHnst vHTEpQepeHIN U AU(PaKIuU CBETA.
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CamocrosiTesqibHAs padoTa 00y4alOIUXCs:

3aja4uu, OTYET I10 3aJa4aM.

Coobuienust «CoBpeMeHHBIE ONITHYECKHE TPUOOPEI».

[ToaroToBKa COOOIMICHUS O MPUMEHEHHH DIICKTPOMArHUTHBIX KOJIeOAaHWH B COBpeMEHHOW TexHUKe. Pabora meueit
CBY u ap.

CocTtaBneHue npe3eHTalum.

Bcero B 1 cemecTpe

51

2 cemecTp

57

Pa3znea 4. buojorus

38

Tema 4.1.
Buomnorust — Hayka o
JKU3HU

Conep:xanue y4yeOHOro MaTepuasia

Mertons! uccienoBanus B Ononoruu. CyInHOCTh KU3HU M CBOKWCTBA )XUBOT0. OCHOBHBIE YPOBHHU OpPTaHU3ANNN KHUBOU
MaTepHH: MOJIEKYIIIPHO-TCHETHIECKUN, KIICTOUHBIN, OpraHN3MEHHBINA (OHTOTCHETHUSCKHIA ), TTOMYIIITHOHHO-BUIOBOM,
ounoneHoTnueckuii. COBpPEMEHHAash CUCTEMAaTHKa OpPraHMYECKOr0 MHpa Kak OTpaKCHHE MPHHIUIA CJIMHCTBA
MIPOUCXOXKIEHUS JKUBBIX OpPraHW3MOB. McTopus co3JaHMs W OCHOBHBIC IMOJIOKEHUS KJIETOYHOH Teopuu. Pomb
OMOJIOTHYECKUX TCOPHUH, Hel, TUIIOTe3 B (POPMUPOBAHUH COBPEMEHHOM €CTECTBECHHOHAYYHON KapTHHBI MUpA.

IIpakTHYecKoe 3aHSITHE

OCHOBHBIC TEOPHUH TIPOUCXOXKICHHUS JKU3HHU HA 3eMIIe.
MHUKpPOCKOTTYECKAsi TEXHUKA U €€ Pa3pelleHHe.
I'eHeamornyecKoe IPeBo MPOUCXOKIACHUS KUIHH.

Tema 4.2.
MouteKyJIIpHBIA ypPOBEHb
OpraHM3alMHU KHUBOTO:
XUMUYECKUH COCTaB
KJIETKU

Conep:xanue y4eOHOro MaTepuaJjia

Heoprannueckue BemiecTBa (Boja W MHUHEpANbHBIE COJIM), UX POJIb B KMBOW KieTke. OpraHudeckue BeIIeCcTBa
(yrieBompl, Tunuabl, OeNKH, HYKJICHHOBBIC KUCIOTh, AT®), ux crpoenue u ¢usnonorndyeckas poyib. GepMeHTh —
OHMOJIOTMYECKUE KaTaJu3aTophl, UX CTpoeHne U (PyHKIuN. HyKIenHOBBIE KHCIOTHI U UX POJIb B KU3HEACATEITHPHOCTH
KIIETKH.

JIHK - HOCcuTens HacnencTBeHHOW mH(OpMmanuu. ['eH — eauHuna HaciencTBeHHOH uHpopmanuu. CTPYKTYpHBIE U
perynstopHele TeHbl. Permmukarus — mporecc yaBoeHuss monekyisl JIHK. Crpoenne m QyHKmmM Xpomocow.
XpOMOCOMHBIM HAa0Op KIETKH: TAIUIOWTHBIA W AUIUIOMAHBIA HaOOp. 3HAUYeHHE ITOCTOSHCTBA 4YHUCTIAa M (OPMBI
XPOMOCOM B KJIETKaX.

IIpakTH4yeckoe 3aHATHE

®docdonaunuabl Kak OCHOBa CTPOCHUS OMOIOTHYECKO MEMOPAHBI.
CrpoeHune MOJIeKy bl OenKa.

Mogenps monekyisl JJHK.

[IpuHIHTT KOMITHMEHTAPHOCTH.
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Tema 4.3.
KitetouHslil ypoBeHb
OpraHu3aluu KUBOTrO:
CTPOEHHE KIETKH

Conep:xanue y4eOHOro MaTepuaJjia

1. Uctopust uzyueHus kieTku. KileTounas Teopusi CTpOCHHUST OPraHU3MOB.

2. CTpoeHHe 3yKapUOTHYECKOW KIETKH: OCHOBHBIC OPraHOWIBI, MX CTpoeHue M (GyHKUuH. OCOOCHHOCTH CTPOCHUS
IPOKapUOTHUYECKON KIETKH. Bupycel — Hekierounsle (opMbl XU3HH. Mepbl NPO(UIAKTUKH PAaCIPOCTPAHEHUS
BUPYCHBIX 3a00eBanuil (rpumnil, oHkosorudeckue 3adonesanus, CITNJI u ap.).

3. ®opmbl pazMHOXKeHUs1 opraHu3mMoB. Ctpoenue ramer. Omionorsopenne. MHnuBuyansHoe pa3BuTHE (OHTOTCHE3).
duitorenes.

4. HacnenCTBEHHOCTh M M3MEHYMBOCTH KaK CBOHCTBA JXKMBbIX cucTeM. CoOBpeMEHHbIC IIPEICTABICHUS O I'eHE U
reHome. XpoOMOCOMHas TEOPHS HACIICACTBEHHOCTH.

IIpakTH4yeckue 3aHATHS

«MccnenoBanue CTpoeHHUE KIETKHU ITOJ MUKPOCKOTIOM).
JemMoHcTpanuu

OpraHous! KJIETKU.

CrpoeHne KJIETOK IPOKapUOT U 3YKapHOT.

Ctpoenue Bupyca.

KonTpoJbHble padoTsl «KileTouHoe cTpoeHHe OPraHu3MOB»

CamocTosiTeIbHAs padoTa 00y4Yarouuxcs:

[MoaroroButk coobmenue. [Ipodunaktika u 1eueHue BUPYCHBIX 3a00JICBAaHUIMA.
Tabnuma: OyHKIMHM OpraHeL.

Tabmuma: CTpoeHne opraHesut

Tema 4.4
OOMeH BEIECTB U
3HepI‘I/II/I B KJICTKC

Conep:xanue y4eOHOro MaTepuaJjia

MeTabonnu3M — OCHOBA JKU3HEAEATENFHOCTH KJIETKM M BCET0 OPraHM3Ma B IIEIOM. DHEPrEeTHUYECKHMA 0OOMEH M €ro
CYUIHOCTh. THIBI THTaHHWS OPTaHU3MOB: aBTOTPO(HBIE U TeTepOTpOQHBIC OpraHU3Mbl. [lmacTHueckuii oOMeH:
(dhoTocuHTEe3, XeMOCUHTE3, OMOCcHHTe3 Oenka. ['eHeTHUYecKuii Koz,

IIpakTH4yeckoe 3aHsATHE

Opranusm Kak OTKpbITasg OHOJIOTHYECKas CHCTEMa.
OOMeH BelIecTB U NPEBPALLICHUS SHEPTHU B KIICTKE.
Cxema cuHTe3a Oenka.

Cxema QoTocuHTE3a.

Tema 4.5.
OcuoBsl ['eneTnkn u
CCIICKIIUU

Conep:xanue y4eOHOro MaTepuaJsia

leneTnka 4YenmoBeka: METOJbI HM3YYCHHs HACIICJCTBEHHOCTH denoBeka. HaciemoBanwe Tpynn kpoBu. BriusHue
MYTareHOB Ha OpraHu3M ueioBeka. HacliecTBeHHbIC 3a00JIeBaHUS YEIOBEKA: UX MPUUUHBI U MPO(PHUIAKTHKA.
I'eHeTrika - TeopeTHUYecKas OCHOBA CEJCKIMH. OTHYECKUE AaCMeKThl Pa3BUTHS HEKOTOPHIX HCCICIOBAHUN B
OmoTexHOJIOTHH (KIIOHHUPOBAHUE YEIIOBEKA).

HacnencreenHas 1 HeHacaeICTBEHHAS M3MEHUYUBOCTD U €€ OMOJIOTHMUECKast POJIb B SBOJIIOLIUH JKUBOTO MHpa.

AHanu3 PeHOTUITHYECKON U3MEHYNBOCTH.
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IIpakTH4yeckoe 3aHsATHE

BrusiHus ankoronusma, HapKOMaHUH, KypEeHHUs Ha HACJIEeCTBEHHOCTh Ha BUeoMaTepuae.

BrusiBiieHrE MyTareHOB B OKPYXKaroIlel cpeie 1 KOCBEHHAs OLIEHKa BO3MOXKHOT'O UX BIMSHUS HA OPTaHU3M.
Pemienne reneTnyeckux 3a1a4 Ha MOHOTMOPHIHOE CKpPEIIMBAaHUE U HACJIEAOBaHHUE TPYII KPOBU

Tema 4.6.
OCHOBBI YYeHHUS 00
SBOJIFOLINH

Conep:xanue y4yeOHOro MaTepuasia

Hcropust pa3BuTHs 3BONIONMUOHHOTO ydeHHs. CHHTETHYECKass TEOPHs SBOMIOUWHU. IBMKYIIHE CHIIBI 3BONIOIHMH, HX
BITUSTHAE Ha TeHOMOHI mommy siur. PopMbl eCTeCTBEHHOTO oTOOopa. Pe3ynbrarhl 3BONIONUH. POIh SBOTIOIMOHHON
TEOpUH B (POPMHUPOBAHNN COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHBI MUpA.

I'unotessl npoucxoxacHus Ku3HU. OTINYUTENbHBIC IPU3HAKY KUBOTO. Y CIIOKHEHHE KUBBIX OPTaHU3MOB Ha 3emMJie
B TIporiecce HBOONH. OCHOBHBIE 3TANBI PA3BUTHS KU3HU HA 3eMIle.

Paznenenue ncropun 3emMiid Ha 3PbI, IEPUOIBI U STIOXH.

ITpakTH4yeckue 3aHATHS

Buasl ectecTBeHHOT0 0TOOpA: ABMKYITUH, CTAOMIHN3UPYIOMINNA U JU3PYTITHBHBIH.
Bo3nukHOBEHNE 1 MHOTOO0pa3ue MPUCTIOCOOTICHUN Y OpraHU3MOB.
KonBeprenmus u AuBepreHIus Kak pe3yabTaThl 3BOIIOLUH.

Tema 4.7.
[TonynssurnOHHO-BUIOBOM
YPOBEHb OpPraHU3aLUU
JKHBOTO: B KaK
3JIEMEHTapHAs €AUHULA
CHCTEMAaTHKHU
OpraHuyYecKoTo MUpa

Conep:xanue y4ueOHOro MaTepuasia
Bun, ero kpurepuu. [lomynsuus - CTpyKTypHasl €IMHUIA BUJA U CAUHHIA dBOMIONMU. ['€HODOHI U TeHeTHYecKas
CTPYKTYpa MOMYJISIHH.

IIpakTHyeckoe 3aHsATHE

NzydeHne n3MeHYUBOCTH (Ha MPUMEPE KOMHATHBIX PACTCHHU).
Kputepuu Buna.

ITonmysianus - CTpyKTypHasi €IMHNALA BUJA, €IMHUALIA YBOJIFOLUH.

CamocrosiTeibHAs padoTa 00yYalOUIUXCS:
Ormepeskaronire 3HaHUS: 3HaYCHNUE TCHETHKH JIJIST MEAUITIHBL.
[MoaroroButh coobieHue [IpaBoBbie aCEKTHI HCCIICIOBAHMI B OMOTEXHOJIOTHH.

Tema 4.8
DKO CUCTEMHBIH U
ouocdepHsblil ypoBHU
OpraHu3aIiy )KUBOTO

Conep:xanue y4eOHOro MaTepuaJjia

DxocucremMa W OmoreorieHo3. B3amMmopeiicTBue momynsmuii B dkocucteMe. CTpykTypa OmoreorieHos3a. IlumieBnie
neny. CaMOperyJisiuus U yCTOHYUBOCTh 3KOCHCTEM.

I'eonormueckue obonouku 3emmm: aurocdepa, ruapocdepa, armochepa, 6uochepa. Yuenne B.M. BepHanckoro o
omocdepe. CocraB O6mochepsl: KocHOE, KHBOE, OMOKOCHOE M OMoreHHoe BemiecTBo. CBOMCTBA M (YHKIIUH JKABOTO
BemectBa. Cpenpl )ku3HU. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B OHOchepe.
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IIpakTH4yeckue 3aHATHS: 4
CTpyKTypa OMOTeoIeHO3a.

CTpyKTypa AETPUTHOH U NaCTOUIIHOW MUILEBBIX LETEH.
I'eomornueckre 0060109KH 3eMIIH U UX CTPYKTYpa.
OrpannuuBatoiye (pakTopsl reoJorH4eckux 000JI04eK.
Buocdepa kak yerBepras ob6os0uka 3emiu.
KoHTpoJbHbIE padoThI

OBOIIOIMS OPIraHUYECKOro MUPa

CamocTosiTeibHAs padoTa 00yyalouuxcs: 7
TBopueckoe 3ananue. COCTaBUTh TEHEATOTMYECKOE IPEBO CBOCH CEMBH.

CocTaBuTh AuarpaMMy MHIIEBBIX CBs3€i B MPUPOAHBIX IKOCUCTEMAX (JIEC, IYT, BOJOEM).
Munu-cournHenue. BnusHue skonornyeckux (akTopoB Ha Pa3BUTHE PACTCHUHN U JKUBOTHBIX.
Tabnuna: CuctemMa OpraHMYECKOro MUpa.

Bcero Bo 2 cemectpe 57

Bcero: 108

Jli1sl XapaKTepUCTUKN YPOBHSI OCBOCHMS yUeOHOT0 MaTepuala UCIOIb3YIOTCS CleIyIolne 0003HaYeHHUS:

1. — 03HaKOMUTENBHBIN (Y3HABaHUE paHee N3yUYCHHBIX 00BEKTOB, CBOMCTB);

2. — penpoayKTHUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTHU 110 00pa3ily, HHCTPYKIMU WU O PYKOBOJICTBOM);

3. — IpOAYKTUBHBIH (TUTAHUPOBAHKUE U CAMOCTOSTEIILHOE BBHIIIOJHEHUE ICATEIILHOCTH, pellIeHHe TPOOJIEMHBIX 3a7ay).
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3. YCJIOBUSA PEAJIM3ALIMHU YYEBHOTI'O ITPEJIMETA

3.1. TpeOboBaHusi K MUHUMAJILHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00eCeYeHHI0

Peanuzanus yyeOHoro mpeamera TpeOyeT Haauuyus y4eOHOro KaOMHETa 3KOJIOIMYECKHX OCHOB
PUPOAOTIOIH30BAHHS.

VYuebHoe obopynoBanue: Paboune mecra oOyuatommuxcs. PabGouyee MecTo mperojaBaTens.
MapxkepHas 1ocka. BeIIBHKHOM 3KpaH.

VY4eOHO-HarIAgHbIe TOCOOUS: HOPMATUBHBbIE JOKYMEHTBI, KOMIUIEKC Y4YeOHO-HArJsAHBIX H
METOJIMYECKUX MTOCOOMH, MIaKaThl, TaOIUIIbI, HOPTPETHI BbhLAAIOIINXCS Aedreneil, DVD-aucku.

Texnuueckue cpencraa: teneBusop ¢ DVD npourpsiBatenem, mpoeKTop, HOYyTOYKH C BBIXOJIOM
B MHTEpHET (JIMIIEeH3MOHHOE MporpaMMHoe odecrieuenue: 7 zip, Kaspersky endpoint security 10, K-lite
codec pack, Microsoft Office 2013), ayAMOKOIOHKH.

3.2. UndopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb pexkoMeHayeMbIX y4yeOHbIX u3aaHnid, UHTepHeT-pecypcoB, JAONMOJHUTEIbHOM
JIMTEPATYphI

OcHOBHbIE HCTOYHHUKH:

1. Bammckmit CIM.  EcrectBosHaHMe: y4eOHMK ¥ TIPAKTMKYM UL CPEIHETO TPOQECCHOHATEHOIO
oOpazoBanst / C. M. BarsHekuil. — Mocksa: M3narenscrso FOpaitr, 2020.—367c. - URL: https:/urait.wbcode/466079

2. TopenoB A. A. EcrectBo3HaHwe: yiaeOHOE TIOCOOHE TS CPEIIHETO TPOQECCHOHATIFHOIO 00pasopaHust / A.
A.T'openoB.—4-e m311., iepepad. 1 ior. — Mocksa: Vi3narensctso FOpaitr, 2020.—355¢.  URL:
https:/uraitrw/bcode/448999

3. TyceiixanoB M. K. EcrtectBo3Hanue: y4eOHMK M TPAKTUKYM TSI CPEOHErO MPOQeCCHOHATEHOIO
obpazosanmst / M. K. I'yceiixaroB. — 8-¢ w31, Tiepepad. u jor. — Mocksa: 3narenscrso FOpaiit, 2020. — 442 ¢. —
(ITpodeccronansHoe oopasopanue). — ISBN 978-5-534-00855-5.  URL: https:/uraitru/bcode/448850

4. EcrectBO3HaHME: yIeOHHK T CpeaHero npodeccruoHasHoro odpasosanust / B. H. Jlapunenko [1 ap.] ;
nio, penakiviert B. H. JlaBprnenko. — 5-¢ m3n,, miepepald. u mor. — Mocksa: M3narenserso FOpaiir, 2019. — 462 c.

URL: https:/uraitrwbeode/428016

5. Tleremur AJL. EctectBo3Hanue: ydel. miocoOwe sl CTy/ICHTOB 0Opa30BaT. YUpSKICHHH cpert. Tpod.
oOpazosanmst/ A. J1. Ilerern T. H. I'aeBa, A. J1. Bpennep. - M.: @opym, 2017 110

6. Crpenbank, O. H. EctectBo3HaHue: yaeOHOE 10co0Ore Tt CPEITHETO MPOQeCCHOHATIBHOIO 00pa3oBaHust /
O. H. Crpernbarik. — Mockasa: M3narenserso FOpaiir, 2020.—223 ¢. URL: https:/uraitrwbcode/448851

7. CypuxoB BB. EcrectBosHanme: ¢wBuka: ydeOHOE TOCOOME I CPEIHEro TMPOdecCHOHATHBHOTO
obpazoBanust / B. B. CypukoB. — 6-¢ w31, victip. 1 ior.. — Mockasa: Mznarenserso FOpaiir, 2020.— 143 ¢. URL:
https:/uraitrwbcode/454741

JlomoJIHUTEeIbHAS JIUTEPaTypa:

1. Axwmenosa T.U. EcrectBo3Hanue: yaeOHOE TocoOue i CpeaHero MpodhecCHOHaILHOTO
obpazoBanus / T. 1. Axmenosa. - 2 u3., ucnpas. u gonoinH. - Mocksa: PI'VII, 2018. - 340 c. URL:
https://znanium.com/catalog/product/1191373

2.  HUpomo U.E. 3amauu mo o6meit ¢usuke / UpomoB U.E., - 11-e u3n., am. - Mockaa:
JlabGopatopus 3nanui, 2017. - 434 ¢ URL: https://znanium.com/catalog/product/539097

3.  TapacoB O.M. JlabopaTtopHble paOOThl MO (PHU3MKE C BOIPOCAMH U 3aJaHUSIMHU: yueO.
nocobue / O.M. TapacoB. — 2-¢ uzn., ucnp. u aorn. — Mocka: ®OPYM; UHOPA-M, 2017. — 97 c.

URL: https://new.znanium.com/catalog/product/792664

4. Ortouxun I'.IL EcrecTBO3HaHme: ydeOHMK ¥ TPAKTUKYM IS CPEIHETO
npodeccronanabHoro oopasosanus / I'. I1. Otroukuii. — Mocksa: M3narensctBo FOpaiit, 2020. — 380
c URL: https://urait.ru/bcode/448771

5. CwmmupnoBa M.C. EcrectBo3HaHue: reorpadus, 61osorus, 3Konorus: yuebHoe nocooue
st cpennero npodeccuonambHoro obpaszoBanus / M. C. CmupnoBa, T. M. CmmpnoBa, M. B.
Boponenko. — Mocksa: UznatensctBo FOpaiit, 2020. — 271 ¢.  URL: https://urait.ru/bcode/448329

IIpodeccnonanbubie 02361 JAHHBIX U HH(POPMALIMOHHBbIE pecypchl ceTn UHTepHeT:
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EnuHOe 0KHO jmocTymma kK 00pa3oBaTeIbHBIM pecypcam, http:// www.window.edu.ru
Knuru no ectecTBeHHBIM HayKaM U JUCHUILTHHAM, http://estestvoznanie.ru/
Poccuiickuii mopran oTkpsiToro oOpasoBanus, http:// www.edu.ru

Caiit uig npenonaBaTeneil Gpuszuky, yyamuxces u ux poautenei, http://www.fizika.ru
OBC «3nannmymy», http://www.znanium.com

OnexrponHas oubnuoreka PI'TY, http://www liber.rsuh.ru

SNk W=

Oo0men nndopmanueii ¢ poccHiicKkMMHU 00pPa30BaTeILHBIMHM OPraHU3AIUAMM:

1. ®I'BOY BIIO «Akagemusi rpaxmaaHckoil 3amuTtsl MunucrepctBa Poccuiickoit ®enepanun
0 JIeJIaM TPaKAaHCKOW 000POHBI, YpE3BBIYAHBIM CUTYAIUSIM U JIMKBUAALNUN TTOCIEACTBHIA CTUXUIHBIX
OencTBUi» (COTAlIEHNE O COTPYIHUYECTBE U COBMECTHOM AedrenbHocTH oT 12.09.2014 1.).

2. l'ocynapctBeHHOE OrOKETHOE OO0IIe00pa3oBaTenbHOE YyupekaeHHe ropoaa MOCKBBI
«I1Ixoma Ne 709» (noroBop 0 COTpyIHHYECTBE U COBMECTHOH nesrenbHocTd oT 01.07.2016 1.).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHMSA YYEBHOI'O ITPEJIMETA

KonTposs u omeHka pe3yibTaToB OCBOEHHMs YyueOHoro mpeamera EcrecTBo3HaHue
OCYUIECTBIIIETCS MpernojaBaTesieM B Mpoliecce MPOBENEHUs JeKIUH, MIPaKTUYECKUX 3aHATUH, a TaKxke

BBITTOJIHEHHSI 00YYAIOIIMMHUCS Pa3IMYHBIX (OPM BHEAYTUTOPHON CaMOCTOATEIBHON PabOThI

Pe3yabTaThl 00yyeHus
(ocBOeHHBbIE YMEeHMSI, YCBOCHHbIE 3HAHUS)

®opMbl U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUYeHUsI

Ymenus: Atrecrauus, 1M PepeHIUPOBAHHBIN 3a4eT
— (¢dopmHupoBaTh [IPEACTABICHUS 0 | YcTHBIE ONPOCHI, MMCbMEHHBIE UHAWBUIYAJIBHBIE U
LEJTOCTHOU COBPEMEHHOMW | TPYIIIOBBIC 3aJaHMs, BBINOJIHECHHE M IPE3CHTALUsA

€CTECTBEHHOHAy4YHOW KAapTUHE MHpa, O
IIPUPOJE KAK €JUHOM LIEJIOCTHOM CUCTEME, O
B3aMMOCBSA3M  YEJIOBEKAa, MPUPOIbl U
o0miecTBa; 0 MPOCTPAHCTBECHHO-BPEMEHHBIX
Macirtabax Beenennoi;

IIPOCKTOB, OLICHKA BBIMOJHEHUA KOHTPOJBHBIX
paoor, pa3IMYHBIX bopm BHEAYUTOPHOMN
CaMOCTOSITEJIbHON PabOThI

— IMPUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA
Ui OOBSICHEHHMSI OKPY)KAIOIIUX SIBICHUIA,
COXpaHEHUS 310pOBbB4, obecrieueHus
0€e30MacHOCTH KHU3HEACSITEIbHOCTH,
OEepe’)XKHOTO  OTHOLIEHHA K  TNPHUPOJE,
paloHaIbHOIO  MPHUPOAONOIB30BAHUSA, a
TaKXKeE BBITIOJIHCHUA poiin T'paMOTHOTI'O
MoTpeOuTes;

VYCTHBIE ONPOCHI, MMCHMEHHBIC WHIWBHIYaJTbHBIE H
IPYIIIOBBIC 3aJaHWsI, BBITIOJHCHUE W MPE3CHTAIHSI
MIPOEKTOB, OILIEHKA BBIOJHEHUS KOHTPOJIBHBIX
pabor, Pa3ITUYHBIX dbopm BHEAYIUTOPHOM
CaMOCTOSITEJIbHOM PabOTHI

— (opMHUpOBATh MPEJCTABICHUS O HAYYHOM
METOJI¢ IO3HAaHUS NPHUPOJABI U CPEICTBaX
U3y4YeHUs  MeramMMmpa,  MakpoMupa U
MUKpPOMUPA;

YCTHBIE ONPOCHI, MMCbMEHHBIC UHAUBUIYAIIBHBIE U
IPYIIIOBBIE 3aJaHMs, BBIIOJIHEHUE W IPE3EHTALUs
IIPOCKTOB, OLICHKA BBIMOJHEHUS KOHTPOJBHBIX
paoor, pa3IMYHBIX bopm BHEAYUTOPHOMN
CaMOCTOSITEJIbHON PabOThI

— BJIACTh HpI/IeMaMI/I GCTCCTBeHHOHay‘-IHI:IX
HAONIONEHUN, OIBITOB HCCICAOBAHUA U

VYCcTHBIE ONpPOCHI, MMUCBMEHHbIE MHIAMBHIYaJIbHBIE U
TPYIIIOBBIC 3aJaHWsI, BBITIOJHEHUE W TPE3CHTAIHSI
MIPOEKTOB, OLIEHKA BBIOJHEHUS KOHTPOJBHBIX
pabor, Pa3ITUYHBIX dbopm BHEAYIUTOPHOM
CaMOCTOSITEJIbHON PabOTHI

OLICHKH JIOCTOBEPHOCTH MOJy4YEHHBIX
pe3yJIbTaToOB;

— TIOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOI'0 3HAHUA IS KaXJIO0TO
YeJI0BEKa, HE3aBUCUMO oT ero
npodeccroHanbHOM JEATEIIbHOCTH,

paznuyath (aKTBl M OILCHKH, CPaBHUBATH
OlLICHOYHBIC BBIBOJLI, BHACTh HX CBSI3b C
KPUTEPUSIMH OLIEHOK W CBSI3b KPUTEPHUEB C
ONPEACIEHHON CUCTEMON LIEHHOCTEH.

YcrHBIE OIMPOChI, MUCbMCHHBIC WMHAWBHUAYAJbHBIC U
IpYNIIOBBIE 3aJaHMsl, BBIIOJIHEHUE W IpPE3CHTALMs
ITPOCKTOB, OILICHKa BBIINTOJIHCHUA KOHTPOJIbHBIX
paboT,  pa3IUYHBIX dbopM  BHeayIUTOPHOMH
CaMOCTOSITENIbHOM pabOThI

3HaHuA:

Atrectauus, 1udpdepeHUMPOBAHHDBIN 3a4eT

- 0 Hauboree BaXHBIX OTKPBITUAX W
JOCTHIKEHHMSIX B 00JIaCTH €CTECTBO3HAHUS,
MOBJIMSIBIIMX HA 3BOJIIOIUIO MPEICTABICHUM
O TMpUpone, Ha pa3BUTHE TEXHUKU U
TEXHOJIOTHIi;

YcrHBIE OIMPOChI, MMCbMCHHBIC MHAWBHUAYAJIbHLIC U
IpYNIIOBBIE 3aJaHMsl, BBIIOJIHEHUE W MpPE3CHTALHs
IIPOCKTOB, OILICHKa BBIINTOJIHECHU A KOHTPOJIbHBIX
paboT,  pa3IUYHBIX dbopM  BHeayIUTOPHOM
CaMOCTOSITENIbHOM pabOThI

— TIOHSATUMHBIM  anmapaT  €CTECTBEHHBIX

YcTHBIC OIMIPOChI, MMCbMCHHBIC MHAWBHUAYAJIbHBIC U
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HayK, [IO3BOJISIIOIIIMM  TIO3HABaTh  MHUD,
y4acTBOBaTh B TUCKYCCHSIX o
€CTECTBCHHOHAYYHBIM BOTIpOCaM,
HCIIO0IB30BAaTh pa3InyuHbIC HCTOYHUKHU
uH(pOpMaIK 711 TOATOTOBKUA COOCTBEHHBIX
pabor, KPUTHUYECKH OTHOCHTBLCS K
coobmenusiMm CMMU, copepxaiium Hay4dYHYIO
nH(pOpPMAIIHIO.

IPYIIIOBBIE 3aJaHUs, BBIIOJIHEHUE W IPE3EHTALUs
IIPOCKTOB, OLICHKA BBIMOJIHEHUA KOHTPOJBHBIX
paoor, pa3IMYHBIX bopm BHEAYUTOPHOMN
CaMOCTOSITEJIbHON PabOTHI
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