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1. MACHIOPT PABOYEM ITPOT PAMMDBI OBIIEOBPA30OBATEJIBHOM
YYEBHOU JUCIHHUIIJIMHBI
EcrecTBO3HAHUE

1.1. O61acTh NPUMEHEHUsI TPOTrPAMMBI

Pa6ouas nmporpamma o6111e00pa3oBaTeNbHON Y4eOHOM NUCIUIUIMHEI (Janee yueOHou
JTUCIUIUINHBI) SIBJISIETCS YacThIo paboueit oOpa3zoBarenbHOM nporpamMmsl (nanee - OIl)
Ha 06a3e OCHOBHOI'O 00111eT0 00pa30BaHUsl C TIOJYYEHUEM CPETHETO 00IIEro
oOpa3zoBaHusl; 0 cienunanbHocTAM U npodeccusm CIIO:

SYMARUMapHo2o I’ll?Od)uJZ}Z.

1.2. Mecro yuyeOnoi nucuuninnbl B cTpykrype OITIOII CITO Ha 6a3e 0CHOBHOIO
001ero od0pasoBaHus

OYJb.0/

1.3. Heau u 3agaum y4eOHOW IUCHMIUVIMHBI — TpeOOBaHUSI K pe3yJbTaram
0CBOCHHS 00111e00pa30BATEILHON YUCOHOM IUCHUIIINHBI:

OcBoeHue cojepkaHusi y4eOHOM JUCHUIUIMHBI EcCTecTBO3HAHUE oOecrieuynBaeT
TOCTUKEHUE CTYAEHTAMH CIICIYIOIIUX PE3YIbTATOB:

- INYHOCTHBIX:

— YCTOMYHMBBIA HHTEPEC K UCTOPUH U JOCTHKCHUSM B 00JIACTH €CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 332 POCCUMCKHUE €CTECTBCHHBIE HAYKH;

— TOTOBHOCTh K TIPOJIOJDKCHHIO O0Opa30BaHMs, IIOBBIIICHUIO KBadu(HUKAlMK B
M30paHHOM MPOo(dECCHOHANBHOM NEATEIFHOCTH C UCIIOIH30BAaHUEM 3HAHUM B 001aCTH
€CTEeCTBECHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHKME 3HAYMMOCTH KOMIIETECHIINI B 00JIaCTH €CTECTBEHHBIX HAYK
JUTSl 4eJIOBEKa U 00IIeCTBA, YMEHUE UCTOJIb30BATh TEXHOJIOTUYECKUE JOCTHKEHUS

B oOnactu  (U3UKH, XUMHUH, OWOJOTMM IS  TOBBIMIEHUS COOCTBEHHOIO
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BBIOPaHHOM MPoeCcCUOHATILHON NeATeIbHOCTH;

— YMEHHE TPOAHATM3UPOBATh TEXHOT'E€HHBIE TTOCJICACTBUS JJIsl OKPYKAIOIIEH Cpeibl,
OBITOBOM U MPOU3BOACTBEHHOU JIEATEIILHOCTH YEJIOBEKA;

— FOTOBHOCTbH CaMOCTOSTEJIBHO JIOOBIBATh HOBBIE JUIS CE€0S1 €CTECTBEHHO-HAYYHbBIC
3HaHUSA C HCIOJIB30BAaHMEM JUISI JTOTO JOCTYNMHBIX HCTOYHHUKOB HWH(OpMAIWH;
— YMEHHE YIPaBIATh CBOEH MO3HABATEIBHOMN ESITEIBHOCThIO, TPOBOAUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOTO MHTEJICKTYaTbHOTO Pa3BUTHUS,

— YMEHHUE BBICTPAaUBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIICHUSI B KOMAHJE MO PEIICHUIO
00ImMX 3a/1a49 B 00J1aCTH €CTECTBO3HAHMS,;

- MeTanpeaMeTHbIX:

— OBJIQJICHHEC YMEHUSMU M HaBbIKAMH Pa3JIMYHBIX BHJOB I[10O3HABaTEJIbHOU
NEATEeIbHOCTH JIJISl U3YUEHUSI pa3HbIX CTOPOH OKPY’KAIOIIET0 €CTECTBEHHOTO MUPAa;
—MpPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS (HAOJIOICHHS, HAYYHOTO SKCIIEPUMEHTA)
JUISL U3YYEHUS Pa3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodecCuoHaNbHOM cdepe;

— YMEHHE ONPEeIATh eI U 33]]a4H ACATEIbHOCTH, BHIOUPATh CPEACTBA IS UX



JNOCTHKECHHUSI HA IIPAKTHKE;

— YMEHHE UCIIOJIB30BaTh PA3JINYHbIE UICTOUYHUKH JUISl IIOJIy4EHHS €CTECTBEHHO-HAyYHOU
uHopMaru U
OLICHMBATh €€ JOCTOBEPHOCTH JUIsl JOCTUKEHUS ITOCTaBICHHBIX L€ U 3a1a4;

- IPeAMETHBIX:

— c(pOpPMUPOBAHHOCTh NPEJACTABICHUNA O IEJIOCTHOH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHE MHpA, NPUPOAEC KAaK €IUHOM LENOCTHOW CHCTEME, B3aUMOCBS3U
YeJloBeKa, NpUpOoAbl M  OOLIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacmTabax
Bcenennoii;

— BJIaJICHUE 3HAHUSIMH O Han0oJiee BaKHBIX OTKPBITHIX U JOCTHKEHHUAX B 00J1aCTH
€CTECTBO3HAHHUS, MOBIMABIIMX HA HBOJIIOLUIO MIPEICTABICHUNA O MPUPOJE, HA PA3BUTHE
TEXHUKU U TEXHOJIOTUIL;

— chOpMUPOBAHHOCTh YMEHHS MPUMEHITh E€CTECTBEHHO-HAyYHbIE€ 3HAHUSA IS
OOBSICHEHHMSI ~ OKpPY)KAIOIIMX  SIBJICHUM, COXpaHEHWs  370pOBbs, OOECHedeHus
0€30MacCHOCTH  JKU3HENEATENBHOCTH,  OEpeKHOTO  OTHOIIEHHWS K  MPUPOE,
PalMOHAJIBHOIO IPUPOJONOJB30BaHUs, @ TAaKKE BBIIOJIHEHUS POJU I'PAMOTHOTO
MTOTPEOUTEIIS;

— c(OpPMHUPOBAHHOCTh MPEACTABICHUI O HAay4yHOM METOJE MO3HAHWUsI MNPUPOIBl U
CpEeICTBaX M3yYEHMs MeraMupa, MakpoOMHpa M MUKPOMHUpA; BIJIAJICHUE NpHUEMaMU
€CTECTBEHHO-HAYYHBIX HAOJIIOJIEHUH, ONIBITOB, UCCIEIOBAHUI U OLIEHKU JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB;

— BIIQJICHUE MOHATUMHBIM aNnapaToM €CTECTBEHHBIX HAYyK, MO3BOJIAIOIIMM I03HABATh
MUp, Yy4acCTBOBaTh B JUCKYCCHUSAX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, MCIOJIb30BATh
pa3MyHble HUCTOYHUKH UWHGOpMalMK JUisl TOJATOTOBKM COOCTBEHHBIX padoT,
KPUTHUYECKU OTHOCUTHLCS K coobiennsm CMU, coaepkaiiuMm HaydYHYIO

UH(pOpMaIHIO;

— c(OpMUPOBAHHOCTh YMEHUN MOHUMATh 3HAYUMOCTb €CTECTBEHHO-HAYYHOTO 3HAHUS
Ui KaXJO0ro YeJoBeKa HE3aBUCUMO OT €ro MnpoQeccHOHaIbHOW eATeIbHOCTH,
pa3nnyuath (akThl U OLICHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJBI, BHJIETh UX CBA3b C
KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPUEB C ONPEIEIECHHON CUCTEMON LIEHHOCTEH.

1.4. Kouu4ecTBO 4aCOB HA 0OCBOEHME Padoyeil MporpaMmMbl y4eOHOI
AUCUMILUIUHBI:

J OobpazoBarenbHast yueOHasi Harpyska (Bcero) — 1174y,

. Obs3arenbHas ayauTopHas yueOHast Harpy3ka - 117 gacos,

. U3 HUX JeKuuid — 70 4., B TOM unciie B popMe MpakTHUECKONW NOArOTOBKU — 264.,

. MPAKTUYECKUX 3aHATUN — 47 4., B TOM 4Kciie B GopMe IPaKTHUECKOH MOArOTOBKU —344.,

° CaMOCTOATCIIbHaA pa60Ta - 0 gacos.



2. CTPYKTYPA U COJEPKAHUE YYEBHON JUCLUILIUHBI

2.1. O0bem yueOHOM TUCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Buna yueOHoii padoThl

Oo6vem uacoe

Oo0pa3oBarejibHas yueOHasi HArPy3Ka (Bcero) 117

Oo0s13aTe1bHAs ayIMTOPHAs yueOHasi Harpy3Ka (Bcero) 117

B TOM YHCJIE:

JICKIHHA 70

B TOM 4YHCJIe B (hopMe NPAKTUIECKON MOATOTOBKH 26
71ab0paTOPHEIEC 3aHATHUS -
B TOM 4HcIIe B opMe MPaKTHUECKONW NOATOTOBKU -
MPAKTUYECKHE 3aHITHS 47
B TOM 4HcCJI€ B (hOpMe MPAKTUUECKON OITOTOBKU 34
KOHTPOJIbHBIE paOOTHI -
B TOM 4ucJie B (hOpMe MPAKTUYECKON MOJITOTOBKU -

CamocTosiTejibHast padoTa o0yuawierocsi (Bcero) 0

B TOM YHCIJIC:

Pabora ¢ nCTOYHHUKAMU:

-4yTeHUE Y4eOHOMW JIUTEPATYPHI, CIIPABOYHHKOB,
-IOKMCK MH(pOpMaIK B UCTOUHMKAX VHTepHeTa
-pelIeHne 3a/1a4

IToaroroska:

- TOKJIaJIOB, HH(OPMAIIMOHHBIX COOOIIEHUH, MPE3ECHTAIHH,

- pepeparos,

- UHIUBUIYaJIHHOTO TIPOEKTA C UCTIOIh30BaHNEM HH(POPMAIITMOHHBIX
TEXHOJIOTHUM.

[IpomexyTtounas arrectanys B popme nup¢epeHIIHPOBAHHOIO 3a4ETa













2.2. TemaTuyeckui MJIaH U cojep:KkaHue y4eOHOU nucuunaunbl Ecmecmeoznanue

HaumeHnoBanue pa3aeiioB H Conepmaﬂne yqeﬁnoro MartrepuaJa, J'laﬁOpaTOprIe U NMPpAKTHYECKUE paﬁOTLl, CaMoCTOATEC/IbHAA pa60Ta oﬁyqalonmxcn, 0Oo0bem ypOBeHL
TeM KypcoBasi padoTa(IPoeKT) (eciu npedycmMompeHol) 4acoB OCBOEHUS
1 2 3
BBenenue OcHoOBHBIC HayKH 0 Tipupoe (pu3nka, XuMusi, OMOJIOTHS), UX POJIb B IO3HAHUHU OKPYKAIOIIETO MUpPa 2/ 1
Y pa3BUTHUM ITUBWIM3AIMU. EcTeCTBeHHO-Hay4YHasi KapTUHA MUPA U €€ COCTABJISIIOIINE.
B mom uucne npaxmuyeckoi no02omoexu
Pa3zpmen 1. Xumust 28/15
Tema 1. O011as U HeopraHmyeckasi XUMHUsi 16/8
Conepxxanne yue0HOTro MaTepuasa:
Tema 1.1 1. BemectBo. AToM. Monekyna. Xumudeckuii asieMeHT. OCHOBHBIC 3aKOHBI XUMHUH 1
OcHOBHBIE MOHATHUSA 1.2
U 32aKOHBI XUMMHU JlaGopartopnas pabora. -
[pakTryeckas pabora. 1
Onpedenenue mMaccosoii 001U XUMUUECKUX ITEMEHNO08 6 C/IOHCHOM geujecmee, NPAKMUUECKO20 8bIX00A
seujecms.
KonTpomnbHas padora. --
CamocrosiTenbHas paboTa 00yJaronmxcs. --
Tema 1.2. Conepxxanne yueOHOTo MaTepuasa: 2/1
Iepuoanyueckmii 1. 3HaveHne NePUOINYECKOTO 3aKOHA U MEePUOANIECKOl cucteMbl dnemeHToB J[.M. MenneneeBa nis 1 1.2
3aKOH Pa3sBUTHUS HAYKH
nepuoanvecKas =
pHon JlaGopaTopHbie pabOTHI
CHCTEMA JJIEMEHTOB
JL.A.Menaesieena [IpakTHueckue 3aHATHS.
Ilpumenenue Ilepuoouuecxkozo 3axkona. B mom uucne npakmuueckoi n0020mosKu 1/1
KoHTposbHBIE paboTHI ="
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Tema 1.3

Conepxxanne yueOHOTro MaTepuasa:

212

Crpoenne BemecTBa | 1. KopajieHTHAs CBA3b, HOHHAS, META/LIMUECKAs U BOJIOPOIHAS CBA3U. B mom wucne npakmuueckoii 1/1
Nn0020MOBKU
Jlaboparopnas pabdora. -
[IpakTrueckoe 3aHATHE
Pewenue 3a0au na onpedenenue cmeneHu OKUCIEHUS JIEMEHM 06 6 coeOunenusx. B mom uucne npakmuueckou 1/1
Nn0020MOBKU
KoHntponpHas padora. --
CamocrosiTenpHas padoTa. B
Tema 1.4 Conepxxanne yueOHOT0o MaTepuasa: 2/1 1,2
Bona. PacTBophl. | 1. Ousuyeckne n XMMUUYECKHe CBONCTBA BOBI. ONPECHEHNE BOMBL. B mom uucie npakmuseckor 1/1
nO020MOBKU
JlaGoparopnas pabora. --
[IpakTrueckas pabota. Quucmka 3azpa3HeHHO 600bl. 1
KoHnTtponpHas pabdora. --
Tema 1.5 Coaep:xkanune y4eOHOro MaTepuaja: 2/1 1,2
Jaccupuranmsi i -
9 9 .
K ¢ I 1. Okcupl, OCHOBaHUS, KUCIOTBI, COJIM, UX CBOMCTBA. B mom uucie npakmuyeckoi no02omosKu 1/1
HEOPraHUYECKUX | JTaG60paropHas paboTa. --
coeIUHeHU -
[IpakTuueckas pabota H3zyuenue KonieKyuu HEOPAHUYUECKUX COCOUHEH UL, 1
KonTponbHas pabora. -
Tema 1.6, 1.7. Conepxanue pabouero marepuaJja: 6/3 1,2,3
MeTtaJiibl 1 » 1
1. ®dusnueckue U XUMUYECKUE CBOMCTBA METAJIOB.
HEMETAJLIbI . 21
2. OOmias XapakTEepUCTUKA TIIaBHBIX MOJTPYIIT HEMETAIOB. B mom uucie npakmuyeckol
1n0020MOBKU
JlabopaTopHast paboTa
[TpakTuueckas pabota
1/1

1. Ipakmuueckoe npumenenue memannog uenosekom. Hyuenue KonneKkyuu memannos. B mom uucne
NPAKMU4ecKoli n0020mMosKU.

11




2. Pewenue 3aoau. 2/1
KontposbHas pabora -
Oprannueckasi XuMus 6/7
Tema 1.8 Coneprxkanne yueOHOTo MaTepuaJa: 2/1
Yraesoaopoasl
1. Teopust cTpoeHus OpraHUYECKUX coenuHeHul. [IpenenbHbie U HenpeaeIbHbIE YTIIIEBOI0POIbI. 1 1,2,3
Jlabopartopnas pabora. -
[TpakTueckas padora.
H320moenenue wapocmepicnesvlx Mooeneii MoeKyl y2ieso0opooos. B mom uucie npakmuuecxoii nooeomosxu 1/1
KountponbHas pabdora. —
Tema 1.9 Coaep:xkanue y4eOHOro MaTepuaja: 2/1 1,2
Kuciopoaconepxamy | | CroupThl, KUCIOTHI, SKUPBI, YTIIECBOIbI. 1
He OpraHnvecKue
p JlaGoparopnas pabora. --
CcOeTUHEeHUS
[TpakTuueckas pabora.
H3yuenue ceonicme Kucnopoocoodepicawjux opzanuueckux cOeOUHeHuil. B mom yucne npaxmuueckoii 1/1
Nn0020MOBKU
KonTponsHas padora. --
Copep:xanue yueOHOro MaTepuaJia: 2/1 1,2
Tema 1.10 1. TTonumeps! ¥ IACTMACCHI, KOMIO3UTHI 1 HAHOKOMITO3HTHI. 1
Asorcoaepsamue JlabopaTopHast paboTa. --
OpraHuvecKue [
CcOeTMHEHH S paKTI/Iqe(:Ifoe 3aHATHUE
H3yuenue ceoticme nonumepos. Ilpumenenue ux 6 npukiaoHom uzoopasumenbHom uckyccmee. B mom uucine 1/1
NPAKMU4eCcKoll NOO20MOBKU
Konrtponshas pabora. --
1,2
Tema 1.11 Conep:xxanne yueOHOro MaTepuaJia: 4/2
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Xumust u opranmzm | 1. Oprannueckue 1 HEOpraHMYECKUE BEIIECTBA B OPraHU3MeE UeI0BEKa: OCJIKH, YIIIeBOIbI, )KUPBHI, 2/1
YyeJI0BeKa BUTAMUHBL. B mom yucie npaxmuueckou no020mosKu
Jlaboparopnas pabora. --
[TpakTuyeckas padora.
1. Ponsb opzanuueckux, MUHEpanbHbIX 6euiecme, nuujesble 000aeKu 8 NPOOYKMAxX RUMAHUA. 2/1
B mom uucne npakmuueckoi no020mosKu
KonTtpoJbHas padora. --
Tema 1.12 Coaep:xanmne y4eOHOro MaTepuaJja: 2/2 1,2
Xumus B KH3HH | JlaGopaTopHas pabora. --
1€JI0BEKA. Ilpakmuueckoe 3auamue. Ypok-koughepenyus no memam: 2/2
1. Ponv xumuueckux s1emMeHmos 8 JHCU3Hu pacmenutl. Yooopenusi.
2. Xumuueckue cpedcmea 3auumsl pacmeHuil.
3.Morwwue u wucmsawue cpeocmsa. Ilpasuna bezonachoii pabomwi co cpedcmeamu ObIMoBOU XUMUU.
4. 3aepsazuenue okpyscaroujeli cpedvl cpeocmeamu ObIMosoU Xumuu
B mom wucne npakmuueCKoﬁ n0020Mo6KuU
KonTponbHas padora. --
Paznen 2. Buosorus 41/21
Tema 2.1 Conep:xxanue yueOHOro MmarepuaJia: 2 1
Buogorusa — MeTo/1p1 UCCIIeIOBaHMUS )KUBOH MPUPOIBI B OMOIOTHH. Y POBHU OPTaHM3AIINH JKA3HU. 1
COBOKYIHOCTb HAYK
0 ’KMBOI1 mpupoae Jlaboparopnast pabora. --
[IpakTuueckas pabota. Memoowsl noznanus yposHetl Opeanu3ayuu HCUot npupoob. 1/1
B mom uucne npaxmuquKoﬁ nodeomogku
KonTponbHas pabora. --
CamocrositenbHas padoTa. --
Tema 2.2 Coaep:xkanue y4eOHOT0 MaTepuaJa: 8/4 1,2
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Kiaerka 1. Ponb HEOPraHM4YeCKHUX BEIIECTB U BOJABI B KIICTKE. B mom uucie npakmuueckoti no020mosKu 2/1
2. Ponb YTJI€BOJOB U JIMIIUJIOB B KJICTKE. B mom uucie npakmuueckou noo2omoeKu 2/1
3. ®dyHK1MM OEIIKOB. 1
Jlaboparopnas pabora. --
[TpakTuueckas pabora.
1. H3yuenue ceoiicme 6enkos. B mom uucne npakmuyeckoti no020mosKku 1/1
2. CpasneHue cmpoeHus HcueomHoOU U pACMUMENbHOU KIAeMmOoK. B mom uucie npakmuueckoti no020moexu 2/1
KonTponbHas padora. --
Tema 2.3 Coaepxanue y4eOHOro MaTepHaJa: 11/6 | 1,2

Opranmsm 1. OOMeH BelecTB U MPEBPALLEHUE YHEPTHH B KIETKE. 1
2. Jlenenue KIETKH, pa3MHOKEHHE. DMOPHOHATBHOE U TTOCTAIMOPHOHATIBFHOE Pa3BUTHE. 1
3. OCHOBBI TEHETHUKH. 1
4. U3menunBoctb. Knaccudukanust opM M3MEHUYUBOCTH. 1
5. 3aﬂat11/1 1 METOABI CECJICKINU. B mom uucie npakmuieckou noo20mosKu 1/1
JlaGopartopnas pabora. --
IIpakTH4eckue padoThbI:
1. Coanancuposannoe numanue. B mom uucie npakmudeckoti nOO20moeKu 1/1
2. Hnousuoyanvhoe pazeumue 4eio8eKa u €20 603MONCHble HAPYWEHUA. B mom uucie npakmuueckou 1/1
n0020MO8KU
3. Pewienue cenemuueckux 3a0au. B mom uucie npaxmuyeckoi no020mosKu n
4. Bnuanue Mymazenoe Ha OP2AHU3M YUe€N06EKA. B mom uucie npakmuueckoi no020moeKu 1/1
5. Hacnedocmeennwvie 3a001€6aHUs 4en06eKd. B mom uucie npakmuueckoi no02omoeKu 2/1

Konrtponshas pabora.
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Tema 2.4 Coaep:kanue y4eOHOIo MaTepuaJa: 10/5 |12
Bun 1. Cunrernueckas teopus sBosroru (CTD). JIBHKYIIHE CHITBI 3BOJIIOIUH B cooTBeTcTBHM ¢ CTD. 2/1
2. Bun, ero xputepun. [lonmynsuust — CTpyKTypHasi AMHUIIA BUIa U SBOJIIOIIHH. 1
3. buonoruveckuii nporpecc u perpecc. CoxpaneHrne MHOrooOpasue BUIOB KaK OCHOBA YCTOMYHUBOTO 1
pa3BHUTHS OMOCPEPBI.
JlaGopartopnas pabora. --
[TpakTueckas padora.
1. Onucanue ocoéeii suoa no mopgonozuueckomy Kpumepuro. B mom uucie npaxmuueckoii no020moeKu 1/1
2. Boissnenue npuvun coKpawenus 610a102uLeCK020 MHO2000pa3us. B mom uucne npakmuueckou 1/1
HOO20MOBKU
3. Ananus pasnuunslx 2UNOme3 NPOUCXONHCOCHUA HCUZHU. B mom uucne npakmudeckot no020mosKu 211
4. Ananus u oueHKa paziuUHbLIX 2UROME3 HPOUCXONHCOCHUS HeN06EKA. B mom uucie npakmuueckou 211
HnO020MOBKU
KonTponbHas padora. --
Tema 2.5 Conep:xxanue yueOHOro MaTepuaJia: 6/3 1,2,3
IKOCHCTEMBI 1. IlpeaMeT U 3a7a4u DKOJIOTHH. 1
2. Buocdepa — riobanbHas skocuctema. Yuenue B.W. Bepuaackoro o 6uocdepe. B mom uucie npaxmuueckoi 1
n0020MO8KU
Jlaboparopnast pabora. --
[TpakTuueckas padora.
1. Cocmasnenue cxem nepeoauu éewecme u sHepauu. B mom uucie npaxmuyeckoi noo2omoeKu. 1/1
2. Kpyeosopom eewjecme 6 npupoode. B mom uucie npakmuueckot no020mosKku 1/1
3. Ocnognule Hanpagienust 030elcmaust Yenoseka Ha buocgepy. B mom uucie npakmuyeckoi no02omosKu 2/1
Konrtponshas pabora. --
Tema 2.6. Conep:xanue yue0HOro MaTepuaJa: 2
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Buomexuoﬂozuﬂ, ee

docmudicenus u 1. BI/IOTGXHOHOFI/ISI, €C NOCTUIKCHUA U NICPCIICKTUBLI pa3BUTHUA 1
nepcneKmueyl pa3eumus.
Jlaboparopnas pabora. -
[TpakTrueckas padora. 1/1
AHanu3 u oyeHKa IMUYEecKUX ACneKmaoe pazeumus HeKOMopvlX Uccied08anull 6 OUOMeEXHO102uU. B mom
qucie npaxmuttecxoﬁ Nn0020MOGKU
KontponpHas pabdora. -
Tema 2.7. buonnka Conepxxanne y4eOHOro MmaTepuaJia: 2
1. buoHuka. 1
JlaGoparopnas pabora. -
[TpakTuueckas padora.
Ypok kongpepenyusa «buonuka Kkaxk 00HO U3 HanpaeIeHull GUONOUN U KUOEPHEMUKUY. 1/1
B mom yucne npalcmuqecmﬁ no02omoeKu
KonTponbHas padora. -
Pa3pgea 3. du3zuka 44
Tema 3.1 Coaep:xkanue y4eOHOro MaTepuaja: 12/6 | 1,2
Mexanuka 1. Mexanudeckoe ABUKEHHE, €r0 OTHOCUTENBHOCTh. I1yTh. B mom uucie npaxmuueckoii nod2omosxu 2/1
2. 3akoHbI TMHAMUKH. VHepIanpHble HEWHEPIUAIBHBIE CHCTEMBI OTCUETA. B mom uucie npakmuyeckou 2/1
HnO020MOBKU
3. Cuiibl B mpupoe. 1
4. Umnynbeel Tena. PeakTUBHOE ABUKEHUE. B mom uucie npakmuyeckol no020mogKu 2/1
5. MexaHuueckas Heprust. 3aKOH COXPaHEHUsI MEXaHUUYECKOW SHEPTUU. B mom uucne npakmuyeckou 2/1
n0020MO8KU
Jlaboparopuas paboTa. -
[IpakTnueckas padora.
1. Hccneoosanue 3asucumocmu cussl mpenusa om eéeca meina. B mom wucne npaxmuuecxoﬁ noo2omosKu 1/1
2. Pewenue 3a0au no meme «Mexanuka». B mom uucne npakmuieckou no02omosxu 2/1
Kontponbnas pabora. -
Tema 3.2 Coaep:xanune y4eOHOro MaTepuaJja: 10/5 |1,2,3

16




OcHoBBI 1. MonekynsipHO-KHUHETHYECKasi TEOPHsl CTPOCHHS BellecTBa. TernioBoe IBHKEHHE YaCTHII 1
MOJIEKYJISIPHOM BEILIECTBA.
puzuxn u 2. TermoBoe paBHOBecue. Temieparypa. B mom yucie npakmuueckoi no020mosKu 2/1
TEPMOIUHAMHUKHU 3. Uneanbublit ra3. Peanbnbiil ra3. [IpuMmenenue razos. XapakTepucTUKa BIAXKHOCTH BoO3Ayxa. B 2/1
MOM Yucje npaKkmuieckot n0020mosKu
4. Kpucrainmuueckue u amopdusie BemiecTBa. JKuakue KpucTauibl. 1
JlaGopartopnas pabora. --
[TpakTueckas padora.
1. H3yuenue npouecca ougppyzuu. B mom uucie npakmuyueckoui nod2omoeKu 1/1
2. H3yuenue c60iicme Kpucmaiiu4eckux, AMop@ublx 6euiecme u HeuoKux Kpucmaiioe. 1/1
3. Pewenue 3a0au. Tennosoe osusicenue uacmuy 6euiecmed. B mom uucne npakmuieckoli no020moeKu 211
KonTponsnas padota --
Tema 3.3 Coaep:xkanue y4eOHOro MaTepuaja: 12/6 | 1,2
OcHoBbI 1. BzauMopeiicTBre 3apsikeHHBIX Tell. 3aKoH KynoHa. B mom uucne npaxmuueckoii nod2omosku 2/1
JJICKTPOAMHAMHUKHU | 2 JHEPreTUUECKOE MOJIe €ro OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXIAY HUMU. B mom uucie 2/1
npaKmuquKoﬁ Nn0020MoO6KU 2/1
3. [TocTosiHHbIM 2nekTpudeckuil TOK. 3akoH OMa. B mom uucne npakmuueckot no02omosKu
4, MarnuTtHoe noJje. JlelicTBre MarHuTHOTO MOJIsl HAa TPOBOJHUK C TOKOM. B mom uucie npakmuieckou 211
Nn0020MOBKU 2/1
5. SIBjeHue ANEKTPUUECKON UHIAYKUUU. B mom uucie npakmuyeckoti no020moeKu
JlaGopartopnas pabora. --
[TpakTudeckas padora. 2/1
Pewenue 3a0au. B mom uucne NPaKmuyeckol n0020moGKuU
Konrtponshas pabora. --
1,2,3
Tema 3.4 Conep:xxanne yueOHOro MaTepuaJia: 4/3
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KoJie6anus 1 BOJTHBI

1. CBoGoaubie Konebanus. MexaHnuecKue, 3ByKOBBIC, YIIbTPa3BYKOBbBIE BOJIHBI. B mom uucne 1
npakmultecmﬁ Nn0020MOBKIU
2.D7IeKTPOMarHUTHbIE KoJIeOaHMsl. DIEKTPOMArHUTHBIE BOJIHBI. B mom uucie npakmuyeckoii no02omoeKu 22

Jlaboparopnas pabora. --

[TpakTueckas padora:
1. H3yuenue unmepgepenyuu u ougppaxkyuu céema. B mom uucie npakmuueckoli nO020MoeKu 1/1

KonTponsHas padora. --

Tema 3.5 Coaep:kanune y4eOHOro MaTepuaJja: 4/1 1,2
JJIeMeHTbI 1. Crpoenue atoma. Ilpumenenue nasepa. 2
KBAaHTOBOH (PU3UKH | 2. PagnoakTHBHOCTD. PagroakTHBHBIC U3ITy4eHUS U X BO3JCHCTBHE Ha )KUBBIE OPTAHU3MBI. 2/1
JlaGoparopnas pabota --
[TpakTuueckas pabota --
KonTpomnsHas padota --
Tema 3.6 Conepxxanne yueOHOro MaTepuasa: 212 1,2
C(l())BpeMeHHaﬂ 1. CoBpemenHas pu3nyeckasi KApTUHA MUPA. B mom uucie npaxmuyeckoti no020moexu. 2/2
H3nvyecKas

KapTHHA MUpa

Jlaboparopnast pabota -

[TpakTuueckas pabota --

KonTposnbHas pabota --

Jlughhepenyuposannvwiii 3auem 2

Bcezo no oucuyunaune:117

Teopemuueckux 3anamuii: 70,

B mom uucne npakmuueckoii noocomoexu:26
Ipakmuueckux 3anamuii: 47,

B mom uucne npakmuueckoii noozomoexu:34
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3. VCJIOBUS PEAJIM3ALIMU YYEBHON JUCLIMITJIMHBI

3.1. TpeOoBaHNSA K MUHMMAJIBHOMY Y4e0HO-METOAMYECKOMY M MAaTEPHATbHO-TEXHHYECKOMY 00ecIedyeHHIo
Peanuzanus yueOHOM TUCHUTIIIMHBI TpEOYyeT HAIM4Msl y4eOHOro kabuHera, 1abopaTopuu
O6opynoBanue yueOHOro kKabuHeTa: paboure CTOJIbI U CTYJbs Ha 25 00y4aronmxcs

Texunueckue cpeactra ooyuenus: [1K, MmyabTumMe IuitHbIi IPOEKTOP

Y4yeOHO-MeTOANYECKOE 00ECIIEUEHHE:

MHOTO()YHKIIMOHAJIbHBIN KOMIUIEKC IPENOoJaBaTeNs;

HaIJISIIHbIE TOCOOUS (KOMIUIEKThI Y4eOHBIX TaOJML, MJIaKaTOB, IOPTPETOB BbIIAOIINXCS YUCHBIX);
MH(})OPMATMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

HKpPaHHO-3BYKOBBIE ITOCOOUS;

KOMIUIEKT TEXHUUECKHUI JOKYMEHTAIlMH, B TOM YKCJIe MacopTa Ha CPeACTBA 00YUEHHSI, MHCTPYKLUHU IO UX UCIIOJIb30BaHUS U
TEXHUKE 0€30IMacHOCTH;

OnOMoTeUHbIN (HOH/I.
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3.2. UndopMmaunoHHoe odecnieyeHne 00yueHust

OCHOBHbBIE HCTOYHUKHU:
1. Koncrantunos, B. M. buonorus mis npodeccuii U crnenuaabHOCTEH TEXHUYECKOTO M €CTECTBEHHO — HAy4HOro mpoduiiel: ydeOHWK IS

CTYJICHTOB YUPEKIEHUN cpeaHero npodeccuonHaibHoro odpazosanus/ B. M. Koncrantunos, A. I'. Pe3zanos, E. O. ®aneesa: nox penpakuueir B.
M. KoncrantuHoBa. — 6 —e usn-e, crep. - Mocksa: Uzn. Lentp «Axagemusi», 2017. — 336¢. (IlpodeccuonansHoe oopazoBanue). - ISBN 978-5-
4468-5995-5.

2. Caenko, O.E., EcrectBo3nanue: yuebnoe nocodue mis CIIO/ O. E. Caenxo, T.I1. Tpymmna, O.B. Apytionss. - Mocksa: KHOPYC, 2014. —
368c. — (CIIO). ISBN 978-5-406-02749-3

3. Tabpuemnsn, O.C. Xumus ais npodeccuil CriennaIbHOCTEH COIUAITBHO-I)KOHOMUYECKOTO POt U TyMaHuTapHoro npodwis: yaeoruk / O. C.

I'a6puensn, U. I'. OctpoymoB. — 8 — e uzmto, crep. Mocka: Uznat. Lientp «Axagemus», 2014.-208c. ISBN 978-5-4468-0636-2

HNuTepenTt-pecypcesr:
1. www.pvg.mK.ru (omammnuana «ITokopu BopoObeBEI TOpbI»)
2. www.hemi.wallst.ru (O0pa3oBaTebHBIN CAUT TS IIKOJBHUKOB « XHUMHUS)
3. www.chem.msu.su (3nektpoHHast OMOIMOTEKA IO XUMUH )
4. www.physiks.nad.ru (dusnka B aHUMAITUIX )
5. www.biology.asuu.ru (Bcs 6uosnoruss CoBpeMeHHasi OMO0JIOTHS, CTaThH, HOBOCTH, ONOIMOTEKA)
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4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHMA JUCHUITJIMHBI

KOHTpOJIb H OIEHKA PC3ylIbTaTOB OCBOCHHA JUCHUIINIMHBI OCYIICCTBILICTCA IIPCIIOoAaBaTCIICM B IIPOLCCCC IMPOBCACHUS
IIPAKTHYCCKUX 3aHATUN U Jla60paT0pHI>IX pa60T, TCCTUPOBAHHA, a4 TAKIKC BBIIIOJIHCHHUA O6y‘laIOIHI/IMI/IC}I HHAWBUYAJIBbHBIX

3aJlaHUi, TPOEKTOB, UCCIEIOBAHUM.

Pe3yabTaThl 00yueHus
(ocBOECHHBIE YMEHHUS, YCBOCHHbIE

3HAHUA)

®opMbI 1 METOAbI KOHTPOJISI U
OLIEHKH Pe3yJbTATOB 00y4YeHUs

JIMYHOCTHBIX:

e YCTOMYMBOCTh  HMHTEpPECA K
UCTOPUM U JOCTHKEHUSM B
00JJaCTH  €CTECTBEHHBIX HayK,

YyBCTBO rOpIOCTH 3a
POCCUNCKUE €CTECTBEHHbBIE
HayKH;

e[ OTOBHOCTH K NPOJOJIKEHUIO

MOHI/ITOpI/IHFOBBIC HCCIICAOBAaHUA:

.TeCTI/IPOBaHI/Ie IICUXOJOIOM HJIHN
KJIACCHBIM PYKOBOAUTCIICM

e AHKETUPOBaHUE
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o0Opa3oBaHusl, MOBBIIIEHUIO
KBaupUKaAUKM B W30paHHOU
npoeCcCUOHATBLHON
JeSTEIIEHOCTH
UCTIONb30BAaHUEM  3HAaHUH B
00J1acTH €CTECTBCHHBIX HAYK;

® OOBEKTUBHOE OCO3HaHHE
3HAYMMOCTH  KOMIICTCHIIUA B
oOmacTu busuku, XHAMUH,
OMOJIOTHU  JJI1  TIOBBIIICHUS
COOCTBEHHOTO
HMHTEJJICKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHON TIpo(deccruoHanbHON
NEATEIIbHOCTH YeIOBEKa;

e YMeHue MIPOaHAIN3UPOBATH
TEXHOJIOTUYHBIE  TOCJEICTBUS
TU1St OKpYyXarouen cpenpl,
OBITOBOI W MPOM3BOACTBEHHOM
NEATEIBHOCTH YEJIOBEKa;

® [ OTOBHOCTbH K
CaMOCTOSTEIILHOMY JTOOBIBAHUIO
HOBBIX 11 Ce0s €eCTECTBEHHO
Hay4YHBIE 3HAHUSA c
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UCIIONIB30BaHUEM ISl 3TOTO
JIOCTYITHBIE UCTOYHUKH
uHpOpMaIny;

e YMEHHE  YIpaBIKATh  CBOEHU

[103HABATEILHON
JIESITEIILHOCTBIO, IIPOBOIUTH
CaMOOIICHKY YpOBHS
cOOCTBEHHOTO

HHTCIUICKTYAJIbHOI'O PA3BUTHA;

e YMeHue BBICTpanBaTh
KOHCTPYKTHBHBIEC
B3aMMOOTHOIIICHUSI B KOMAaHJIC
0 pemieHUu0 OoOImMX 3a7ad B
00J1aCTH €CTECTBO3HAHMS;

MertanpeaMeTHbIX:

e OBazeHue YMEHUSIMU u

HABbIKAMM  Pa3JIMYHBIX BHUIOB
MMO3HABATEIbHON JIEATEIBHOCTHU
IJI1 U3YYEHHS] Pa3HbIX CTOPOH
OKPYXaIOUIEr0  €CTECTBEHHOIO
MHpa;

e [[pumeHeHune OCHOBHBIX

¢ BrinonHenue KOMIIJIEKCHBIX

3aJaHUM  HAa  MEXIPEAMETHOU
OCHOBE, UCII0JIb30BAaHUE
IPOBEPOYHBIX 3aJaHUM, YCIIEIIHOE
BBINIOJIHEHUE  KOTOPBIX  TpeOyeT
OCBOCHHME HAaBBIKOB pabOThl C
uHpopMaIuei.
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METOJIOB TIO3HAHHMS
(HaOmroeHNS, HAYYHOTO
DKCIIEPUMEHTA) JUISI U3YyYCHUS
pa3IMYHBIX CTOPOH €CTECTCHHO-
HAay4yHOW KapTUHBI MHpa, C
KOTOPBIMH BO3HUKAET
HEOOXOJIMMOCTh CTaJIKUBATHCS B
npodeccroHansHO chepe;

e YMeHue HCII0JIb30BaTh
pa3IuyHble  WCTOYHUKH IS
MOJTYy4YE€HHUS €CTECTCHHO-HAyYHOM
uHpopMalM W OIICHWBATh €e
JIOCTOBEPHOCTD JIJI JTOCTHUKCHUS
IIOCTABJICHHBIX 1I€JIeH U 3a1a4;

IIpeamerHbIX:

e ChopMHpOBaHHOCTH
MPEJICTABIICHU O  LIEJIOCTHOM
COBPEMEHHOM €CTECTEHHO-
Hay4YHOUN KapTUHKE MHpa,
MPUPOJIE KaK €IUHOU LEIOCTHOU
CUCTEME, B3aMOCBS3HU YEJIOBEKA,
TIPUPOIBI u oO1ecTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX

e Hanmcanune u 3amura pedepaToB
Ha KOH(PEPEeHIIUU

Texywuii KoHmpow:

e OrlleHKa YMEHUM MCIIOJb30BAHUS
CIIPABOYHBIX MaTEPUAJIOB

e OlleHKa yMEHUW aHAIM3UPOBATH
€CTEeCTBEHHO-HAyYHbIC 3HAHUS
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MaciuTadax Bcenennoii;

e BiiageHue 3HaHUSIMH O HauOoJee
BaYKHBIX OTKPBITHUSIX u
JIOCTHKCHUSX B obmactu
€CTECTBO3HAHMS,  MOBIHSIBIINX
Ha HBOJIIOIMIO MPEACTABICHUN O
MPUPOJC, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTUH;

¢ CchopmupoBaHHOCTD yMEHUS
MIPUMEHSTH €CTEeCTBEHHO-
Hay4YHbIE 3HAHUS TUTS
00BACHEHHUS OKPYXAIOIIUX

SIBIICHUH, COXPAHEHUS 37I0POBbS,
obecrieueHus 0e30MmacHOCTH
KU3ZHEACATEIBHOCTH, OEPEIKHOTO
OTHOIIICHUS K pUpoe,
paIrmoHAIBHOTO
MIPUPOJIOTIONL30BAHNAS, a TaKKe
BBITIOJTHCHHUST PO TPaMOTHOTO
noTpeouTes;

e ChopMHpPOBAHHOCTH
IIPEACTABICHUM O  HAy4YHOM
METOJI€ TO3HAHUSA NPUPOABI U

e O1leHKa BBINOJIHEHUSA JOMAIITHUX
3aJIaHUN

e OrieHKa BBINIOJHCHHS 3aJaHWA B
pabounx TeTpaasx

e OncHKa JIOKJIAI0B, COOOIICHMIA,
Ipe3eHTaIui, TBOPYSCKHUX PadoT.

IIpomescymounvii KOHMPOJb:

e OlleHKa YCBOCHHBIX DPE3YJIBTATOB
00y4eHus B X0Je
nuddepeHIInpoOBaHHOTO 3a4éTa
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CpeICcTBax H3y4YEHHUs MEraMmmpa,
MakpoMHpa ¥  MHKpPOMHDA;

BJIaJICHUC npreMaMu
€CTECTBEHHO-HAYYHBIX
HaOIIOACHUH, OITLITOB,
HUCCICIOBAaHUI Hu OIICHKH
JIOCTOBEPHOCTH MTOJTY4YEHHBIX
pE3yJbTaTOB;

e BiianeHue MMOHATUUHBIM

alraparoM CCTCCTBCHHBIX HAYK,
IMIO3BOJIAIOIIUM IIO3HABaTb MU,
Y4aCTBOBATh B OUCKYCCHAX IIO
CCTCCTBCHHO-HAaYYHbIM

BOIIpOCaM, UCTIONb30BaTh
pa3InYHbIe UCTOYHHUKHU
uHDOpMaIMK T TIOATOTOBKH
COOCTBEHHBIX pabor,
KPUTUYECKA  OTHOCUTBCS K
COOOIIECHUSIM CMU,
CoJIepIKalIUM HAYYHYIO
uH(bOpMaIHIO;

e ChopMHpPOBAHHOCTH yMEHUM
TOHUMATh 3HAYUMOCTh

CCTCCTBCHHO-HAYYHOI'0O  3HAHMIA
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TS KaXXJ10T0 YeJIoBeKa
HE3aBUCUMO oT ero
npodeccruoHanbHOM

NESATEIbHOCTH, pa3nnyaTh (GaKkThl
U OLICHKH, CpaBHUBATH
OIICHOYHBIEC BBIBOJBI, BUAECTh UX
CBSI3b C KPUTEPUSIMH OIICHOK U

CBSI3b KpUTEPUEB c
OITPEICIIEHHOMN CHUCTEMOH
LIECHHOCTEM.
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