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1. HIACHOPT PABOYEN IMPOI'PAMMBbBI YYEBHOM JUCIIUTIJINHBI
OV ]16.12 EcrecTBO3HaHKE

1.1. Ob6aacTh NPUMEHEHHUS TPOTrPAMMBI

Pabouas mporpamma y4eOHON TUCHUILUIMHBI SBISETCS YaCThIO MPOTPAMMBI
MOATOTOBKHU CIEIHAIMCTOB CPEIHEro 3BE€HAa 00pPa30BaTEIBHOTO YUYPESKIACHUS B
cootBercTBUM ¢ PI'OC no cnenuanbHoct CITO 40.02.01 IlpaBo u opranuzarus
COITMAILHOTO 00CCIICUCHUS.
1.2. MecTto JIMCHMIUIMHBI B CTPYKType HNpPOrpamMmbl  MOATOTOBKH
CIEeNUAJTNCTOB CpeIHero 3BeHa: [UCIUIUIMHA OTHOCUTCA K 0a30BBIM
JTUCITUTIIMHAM 00I11e00pa30BaTeILHOTO YUeOHOTO ITUKJIA.
1.3. lleqiu u pe3y/ibTAThI OCBOCHUS] TUCHUILIUHBI:

Conepxanue nporpamMmmbl «EcTecTBO3HAaHME) HANpaBICHO HAa JOCTHXKCHHUE
CICIYIOUINX 1eJIe:

— OCBOCHME 3HaHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa
U METOJaX €CTCCTBEHHBIX HAyK; 3HAKOMCTBO C HamOoJiee BaXXHBIMH HACIMU U
JOCTHKEHUSIMU ©CTECTBO3HAHMS, OKa3aBIIMMH OIpEICIsioniee BIUSHUE Ha
pPa3BUTHE TEXHUKH M TEXHOJIOTHIA;

— OBJAJCHHC YMCHUSIMH MMPUMEHSATH MOJyUYCHHBIE 3HAHUS TSI OOBSICHCHUS
SBJICHUN OKPYXKAIOIIETO MUpPA, BOCHPUATHS UH(POPMAIUU €CTECTBEHHO-HAYUYHOTO
U MpodecCHOHATBHO 3HAYMMOTO COJIEPKAHUS, Pa3BUTHUE HWHTEIUICKTYyalbHBIX,
TBOPYECKUX CIIOCOOHOCTEM M KPUTHYECKOTO MBIIIJICHUS B XOJIe¢ IPOBEACHUS
MPOCTEHIIIMX HMCCICAOBAHUM, aHANW3a SIBJICHUW, BOCHPHUATHS U HHTEPIpETAIlUU
€CTEeCTBEHHO-HAYYHOU MH(pOPMAITUH;

— BOCHHUTaHHE YOEKISHHOCTH B BO3MOXXHOCTH IIO3HAHHUS 3aKOHHOU
IPUPOABI M HCIIOIB30BaHUS JOCTIKCHUNW ECTECTBEHHBIX HAyK ISl Pa3BUTHS
IIBUIM3ALMH Y MIOBBIIICHUS KA4eCTBA KU3HHU;

— TMPUMEHEHUE ECTECTBEHHO-HAYUHBIX 3HAHUNW B MPoPecCUOHATBHOU
NEATEILHOCTH M TOBCEOHEBHOM JKHU3HH JUIA OOecIeueHHsT Oe30IacHOCTH
KUBHEJEATEIbHOCTU, TPAMOTHOTO WCIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHUH;
OXPaHbI 37I0POBbS, OKPYKAIOIICH CpPEeIbI.

Pe3yabTaThl 0CBOCHHMS Y4eOHOM U CHUNINHBI

OcBoenue comepkanusi y4yeOHOW  aucuumuiiHbl  «EcTecTBo3HaHue»
obecrieurBaeT JOCTHKEHNUE 00YUarOITUMHUCS CIICIYIOMMUX PE3YIbTAaTOB:
JUYHOCHHbBIX:

— yYCTOWYMBBIA HWHTEPEC K WCTOPUM M JIOCTHXKEHUSM B 00JacTH
€CTEeCTBEHHBIX HaYK, YyBCTBO TOPAOCTH 332 POCCUNCKHE €CTECTBEHHBIC HAYKU;

— TOTOBHOCTb K IIPOJIOJKEHUIO 00pa30BaHusl, TOBHIIIEHUIO KBATHU(UKAITUN
B n30paHHON NpodecCHOHATBLHON IeATeIbHOCTH C HCIOJb30BAaHHEM 3HAHUU B
00J1acTH €CTECTBEHHBIX HAYK;

— OOBEKTMBHOE OCO3HAHME 3HAYUMOCTH KOMIICTCHIIMH B 00JacTH
€CTECTBEHHBIX

— HAyK i1 4YeJioBeKa M OOIIecTBa, YMEHHE  HCIOJb30BaTh
TEXHOJIOTUYECKUE JOCTHXKEHUST B 001acTH (U3UKH, XUMHUH, OWOJOTHM JIJis



MOBBIIMICHUSI COOCTBEHHOTO HMHTEIUIEKTYaJIbHOTO pa3BUTHS B  BBIOPAHHOU
npodeccCuOHaNbHOMN eI TeIbHOCTH;

— YyMEHUE  MPOAHAIM3UPOBATH  TEXHOTEHHBIE  MOCHEACTBUS  JUIS
OKpYXarolen cpeibl, ObITOBOM U MPOU3BOACTBEHHOM €SI TEIbHOCTH YEJIOBEKA;

— TOTOBHOCTH CaMOCTOATENILHO J100BbIBaTh HOBBIE JJIs CE0sl €CTECTBEHHO-
Hay4YHbI€ 3HAHUS C WCHOJIB30BAHMEM JUIsI ATOTO JIOCTYHNHBIX HCTOYHHKOB
uHbOpMaIny;

— yYMEHHE yHOpaBisiTh CBOCH MO3HABATEIBLHON JEATEIBHOCTHIO, IPOBOAUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYalIbHOTO Pa3BUTHS;

— yMEHHUE BBICTpanBaTh KOHCTPYKTHMBHbBIE B3aUMOOTHOUIICHHUS B KOMaHJE
M0 PEIICHUIO OOIIKX 3a7a4 B 00JIACTU €CTECTBO3HAHUS;

MEmanpeomMen HupIxX:

— OBJIaJICHHUE YMEHUSMH U HaBBIKAMH PA3JIUYHBIX BUIOB MO3HABATEIbLHOU
JEATEIIbHOCTH JIJIs1 U3YyUEHHS Pa3HbIX CTOPOH OKPYKAIOIIETr0 €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJOB IMO3HaHUS (HAOJIOACHHS, HAYYHOTO
AKCHEPUMEHTA) JIJISI U3yUYECHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KAPTHUHBI
MHpa, C  KOTOPHIMHM  BO3HHUKAeT  HEOOXOJUMOCTh  CTAJKUBAaThCI B
npodeccruoHanbHoi chepe;

— YMEHHE ONpPEACNATh IEIU U 3a/1auu JIeITeIIbHOCTH, BEIOMPATH CPEICTBA
JUISL X IOCTHXKEHUS Ha TIPAKTUKE;

— YMEHHME WCIOJIb30BaTh PA3JIUYHBIE HCTOYHUKU IS TOJYy4YCHUs
€CTECTBEHHOHAYyYHON uWHGOpPMAIIMM U OICHMBAaTh €€ JOCTOBEPHOCTh IS
JIOCTUKEHUSI IOCTABJIEHHBIX LIEJIEH U 3a1a4;
npeomMemHulx:

— ¢c(hOpMHUPOBAHHOCTh TMPEACTABICHHMA O IIEJIOCTHOM COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHE MHUpa, MPUPOJE KaK €JUHOMN IEJIOCTHOU CHUCTEME,
B3aMMOCBSI3M 4YeJIOBEKa, MPUPOJLI U OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmrTabax BcemeHnoi;

— BJIQJICHUE 3HAHUSIMU O HanOOJIee BAXKHBIX OTKPBITUSIX U JOCTHKCHUSIX B
00JIaCTH €CTECTBO3HAHUS, MOBJIMSBIINX HA SBOJIIOIUIO TPEICTABIICHUN O TIPUPOJIE,
Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— c(opMuUpPOBaHHOCTh YMEHUSI MPUMEHSITh €CTECTBEHHO-HAYYHBIC 3HAHMSI
JUI. OOBSICHEHUS! OKPYXKAIOIIMX SIBJICHUM, COXpPaHEHHs 3J0pPOBbs, oOecredeHUs
0€30MaCHOCTH  JKU3HEJEATECIIBHOCTH, OEpEeKHOro OTHOIIEHUS K MPUPOJIE,
pPalMOHAJIBHOTO TIPUPOJIOTIOIL30BaHUs, a TAaK)KE BBINOJHEHUS] POJIM TPAMOTHOTO
noTpeouTeNs;

— chOpMHUPOBAHHOCTh TMPEJCTABICHUI O HAYYHOM METOJIe ITO3HAHUs
MPUPOJIBI U CPEACTBAX M3YUCHHS] METa MUpa, MAKpOMHUPAa U MUKPOMUPA; BIaJCHUE
preMaMi €CTeCTBEHHO-HAYUHBIX HAOJIOIEHUN, OTIBITOB, UCCIIEAOBAHHMN M OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB;

— BJIQJICHUE MOHSITUMHBIM allapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIUM
MO3HAaBaTh MUP, YYACTBOBATh B JUCKYCCHUSX MO €CTECTBEHHO-HAYYHBIM BOMIPOCAM,
WCIIOJB30BaTh  pa3IMYHbIE  UCTOYHUKM  HMHGOpPMALUM  JJI1  MOJATOTOBKH



COOCTBEHHBIX padOT, KPUTHYECKH OTHOCUTKCS K coobmenussm CMMU, conepxanum

HAy4HYI0 HH(OpMaIHIO;

- C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ IIOHUMATb 3HAYHUMOCTH CCTCCTBCHHO-
HAaY4YHOI'O 3HaHUA AJI1 KAKI0I'0 YCJIIOBCKA HEC3aBUCUMO OT €I'0 HpO(i)CCCHOHaHBHOﬁ
ACATCIBbHOCTH, PA3JINYaTb q)aKTBI N OHOCHKH, CPaBHUBATb OLICHOYHBLIC BBIBOJHI,
BUJACTb HUX CBA3b C KPUTCPUAMHU OLICHOK H CBA3b KPHUTCPHUCB C onpeneneHHoﬁ

CHUCTEMOMU IIEHHOCTEMN.

[Iporpamma y4eOHOM JUCLHUIUIMHBI CIIOCOOCTBYET
pa3BUTHIO OOIIMX KOMIIETEHIIMA Ha OCHOBE

UHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHITUM:

dbopMHUpOBaHUIO W

IIPUMCHCHUS aKTHBHBIX U

®opwmer | Jlekuuu, | Ilpaktuyeckue | Beero
MeTo bl YPOKH (uac.) | 3AHITHS (uac.) (vac.)
Meroa auckyccuu. 4 2 6
KT - 2 2
AHaTUTHYECKUN (aHATU3 MTPOIICCCOB M SIBICHHI) 3 3 6
«Mo03roBoi WITYpM» 3 3 6
Pabora B koMaHIe 2 2 4
Pemenue cutyanimoHHBIX 337124 1 3 4
MynbTMeaMiiHas TPE3EHTalNs - JUCKYCCUs 4 - 4
TTouckoBEIil MeTOT 2 4 6
Hrpa - 2 2
Case-study (MeTO/1 KOHKPETHBIX CUTYaIIHil) 4 2 6
[TpocMoTp u 00CYyX)ICHHE BUICO(PIIIEMA - 2 2
[TpobGnemHuas nexuus 4 - 4
Jlexuus - npe3eHTanms 6 - 6

Bcezo: | 33 25 58

1.4. Kosin4yecTBO 4acOoB HA 0CBOEHHE MPOrPaMMBbI 1M CIUIJIMHBI:

Bun yueOHOM paOOThI O0beM yacoB
MakcumanbHOU yueOHON Harpy3ku oOyvatomierocs, B ToM | 136

qrcle:

00s13aTeIHbHON ayAUTOPHON YUeOHON HArpy3KU 91
oOyuyarorerocs

CaMOCTOSITeNIbHOM paboThl 00yyarouerocs 45




2. CTPYKTYPA U COJEP) KAHUE YUYEFHOM JJUCITATIINHBI
2.1. O0bem y4eOHOM TUCHMIIIMHBI U BUAbI Y4e0HOIl padoThI

Bun yueO6Hoii padoThl Qovem uacoe

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 136
8 MOoM yucie 8 popme npaxmu4eckou n0020MmosKu 8
O0s13aTesibHAs1 ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 91
8 moMm yuce:

PAKTHYECKNE 3aHATHUS 32

KOHTPOJIbHBIE pa0OThI 2
CamocrosiTesibHasi padoTa 00y4arouerocs (Bcero) 45
6 mom yuce:

HOJIFOTOBKA pedepaToB 5

[OJIFOTOBKA COOOIIEHUHN 14

ITOATrOTOBKA JOKJIAJ0B 9

ITOATrOTOBKA ITPE3EHTAUI 7

paboTa ¢ yueOHUKOM 10

BBIIIOJIHEHWE WHVBHIYaJIbHOTO IIPOEKTA 10*

Ilpomeoscymounas ammecmayus 8 popme oughghepenyuposanunozo 3auéma

*@bINOIHeHUEe UHOUBUOYANbHBIX NPOEKMO8 3d Cuem pacnpeoesenus 4dco8 CamMoCmosamenbHou pabomol (no 8vloopy
obyuarouecocs)




2.2. TemaTu4ecKuii IiIaH u cojepxxkanne yueoHnoii qucuunaunbl OY J[6.12 EcrecTBo3Hanue

HanmeHoBaHnue Copep:xanue yueOHOI0 MaTepHaJia, JIaGopaTopHbIe padoThl, IPaKTHYECKHE 3aHATHSA, CAMOCTOATeIbHAsI padoTa O0beM yacoB/ | YpoBeHb
pa3zeioB H TeM o0yuarommuxcsi, Kypcopasi padora (IPoeKT) (eciu npedycmomperivt) B. T.4. B )opMe | OCBOeHUS
NPAKTHYECKOI
MOJArOTOBKH
1 2 3 4 5
Beenenne Copep:xaHue yueO0HOI0 MaTepHuaJia 3 - 1
Beenenne B ecrecTBo3HaHue. Hayku o mpupone, UX pojib B MMO3HAHHHM OKPYXKAIOIIET0 MHUpa W Pa3BUTHH IMBUIN3AIMU. 2 -
EcrecTBeHHOHay4HBII METOJ IO3HAHUS, €ro BO3MOXXHOCTH W TPaHULBl NPUMEHUMOCTH. MojenupoBaHue SBICHUN WU
00beKTOB MpHUpoAbl. EcTecTBEHHO-Hay4YHas KapTHHA MHUPA M €€ Ba)KHEHIINE COCTaBIIsIoIMe. EAMHCTBO 3aKOHOB TIPUPOIBI U
cocTaBa BeniecTBa Bo BeenenHoil. MUKpOMUp, MaKpOMHP, METaMUp, WX TIPOCTPAHCTBEHHO-BPEMEHHbIE XapaKTEPUCTHKU.
CamocrosiTesbHast padoTa 1 -
[Toaroroska coobuieHus: « MUKpOMHpP, MAKPOMUP, METaMUP
BUOJIOI'Us1 48 2
Pazgen 1. Kierka 15 - 1,2
Tema 1.1. Copep:xaHue yueOHOI0 MaTepHuaJa 3 -
Kusas npupoaa ITonstue «xu3Hb». OCHOBHBIE MNPU3HAKU >KUBOTO: MUTAHHE, JbIXaHWE, BBIJIEICHHE, Pa3APaKUMOCTh, MOJIBUKHOCT, 2 -
pa3sMHOXEHHE, pocT W pas3Buthe. JKuBas mnpupona Kak OOBEKT H3ydeHHs Owonormu. Mertoapl Owosorun. YpOBHH
OpraHM3aIIH )KU3HU.
CamocrosiTesbHast padora 1 -
IToaroroska coobuieHns «Pa3HooOpasue KMBBIX OPraHU3MOB, TPUHIMIBI HX KJIACCH(PHUKALIII
Tema 1.2. Coaep:xkanue yueOHOro MaTepuaJia 6 - 1,2
Kuerka — ocHoBa OcHOBHBIE MOJI0KeHHs1 KJIeTO4HOii Teopum. KieTka- CTpykTypHO- (DyHKIMOHajbHAs eAWHMIA XKn3HHU. [IpoxapmoTsl M 2 -
JKH3HEAESTeJbHOCTH | SyKapHOTHl. OYHKIMK KIETOYHOTO S/Ipa.
OpraHu3mMoB Opranonanb! KiaeTku. CTPyKTYpsl U GYHKIIMHA XPOMOCOM. AyTOCOMBI M TIOJIOBBIE XpOMOCOMBI. KileTka — emHMIIa CTPOCHNUS 2 -
1 KU3HEJEATeIbHOCTH oprann3mMa. OOMEeH BEIIECTB U NMPEBpaleHIe YHEPTHU B KIIETKE.
CamocrosiTesbHast padora
[oxroroBka nokmamoB Ha Tembl: «Momnekyna JJHK — Hocurens HacnenactBeHHOW uHpopmanum», «ATD», «PHK» (no 1
svibopy). 1 i
Pabota ¢ yueOHUKOM
Tema 1.3. Coaep:xkanue yue0HOT0 MaTepuasia 3 - 1,2
Bona n buonornueckoe 3HaueHHE XMMHYECKHMX 3JeMeHTOB. HeopraHuueckue BellecTBa B COCTaBe KIETKH. Poilb BOJBI Kak 1 -
HeoOpraHu4eckune pacTBOpHTEIISl U OCHOBHOTO KOMIIOHEHTA BHYTPEHHE! Cpe/ibl OpraHU3MOB.
BCIICCTBA B KJICTKE IIpakTHyeckoe 3aHATHE 1 B
Ha6n}oaeHHe 1 CPAaBHCHUEC KJIETOK paCTeHI/Iﬁ 1 )KUBOTHBIX IO MUKPOCKOIIOM Ha I'OTOBBIX MUKpOIIpEIaparax.
CamocrosiTesabHast padoTa ) -
BrimmcaTts Mo y4eOHMKY TKaHH, OPraHbl M CHCTEMBI OPTaHOB YEJIOBEKa
Tema 1.4, Coaep:xanue yue0HOT0 MaTepuasa 3 - 1,2
Yraesoasl, TMNAABI, | YTIIeBOABI U JUIUIBI B KieTke. CTpykTypa u Ouonoruueckue ¢pyHkuun 6eixon. Crpoenne nykieorunos, JHK.PHK nu AT®. 2 -
0esku n ux pynkuuu | Bupych u 6akrepuodaru.




CamocTosiTe1bHast padora
[Moaroroska coobmenus «BUY», «[Ipodunakruka BUY - undexumiin

Pazgen 2. Opranusm u

ero 9
JKH3He1esITeJIbHOCTh
Tema 2.1. Copep:xaHue y4ed0HOro MaTepuajia 3 1,2
Opranusm u ero OpraamsM — enmHOe T1iemoe. MHorooOpasue opraHn3MoB. @DyHkmm opranm3ma. OOMEH BEUIECTBOM M JIHEPTHEH. 2
byHkuuu Camosocnpoussenenne. beconoe pazmaoxerne. Omnogorsopenue. [1o10Bo# nporiecc 1 MoJI0BOE Pa3MHOKEHHE.
CamocTosiTe1bHas padoTa 1
IToaroroska moknazna Ha TeMy «KH3HENEATEIBPHOCTD YETIOBEYECKOTO OPTaHU3May.
Tema 2.2. Copep:xaHue y4edOHOTro MaTepuaJia 3 1,2
NuauBuayanbHoe WnpuBunyanbHOE, SMOpHOHANBHOE W IMOCTAMOpPHOHANBHOE pa3BuTHE. VIHOWBHIyanbHOE pa3sBUTHE  UEIOBEKa. 1
pa3BuTHe. HacnenctBeHHOCTP M 3aKOHOMEPHOCTH HacienoBaHWsA. HaciemoBaHue NMpPU3HAKOB y dYeloBeKa. 110JI0BbIE XPOMOCOMBL
HacneacrBeHnocts CrenyieHHOE ¢ I0JIOM HacJleJOBaHHUeE.
IIpakTHyeckoe 3aHsITHE 1
Pemenue QJICMCHTAPHBIX '’CHCTUYCCKUX 3aJ1a4
CamocrosiTesbHast padoTa 1
[MoaroroBka coobuiennii «HacnencrBeHHble 60JIe3HN YeIOBEKa, UX MPUYMHBI M podunakTika», «CoBpeMeHHbIE
MIPEJCTABICHHUS O TCHE M TCHOMEY (10 8b100DY).
Tema 2.3. Coaep:xkanue yueOHOr0 MaTepuasa 3 1,2
HN3MeHYHBOCTE. I'eHeTnueckue 3akOHOMEpPHOCTH M3MeHunBoCTH. Kiaccudukarms GopM M3MEHUMBOCTH. BiMsHHE MyTareHOB Ha OpraHH3M 1
CeJ'leKIIHﬂ YCJIOBCKA. Hpe)lMeT, 3aJa4i U MCTObI CCIICKIIUU. BI/IOTGXHOJ’IOFI/IH, €€ NOCTMKCHU U ICPCIICKTUBBI pa3BUTHS.
IIpakTHyeckoe 3aHsITHE 1
Amnanus u OIICHKA STUYCCKHX ACTICKTOB PA3BUTHUA HEKOTOPBIX I/ICCJ'ICJIOBaHI/Iﬁ B OMOTEXHOJIOTHH.
CamocrosiTesbHast padora 1
[Moaroroska npe3eHTanus Ha TeMy «LleHTpsl MHOTO0Opa3usl M IPOUCXOXKICHUS KyJIBTYPHBIX pacTeHui (o H.M.Basuiosy)».
Paspgea 3. Bung 12
Tema 3.1. Coaep:xkanue yueOHOro MaTepuaJia 3 1,2
Bua. DBosmonus OBOJIONMOHHAS TEOPUS U €€ POJib B (JOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO- Hay4YHOW KapTHHBI Mupa. Bun. IMomymsmms 2
KaK CTpYKTYpHas eAMHHIA BUa U 9Bomonny. CunTternueckas Teopust sBosonun (CTO), IBmKyniie CHiIbl 3BOJIONNH.
CamocrosiTesbHast padora 1
IToaroroska mokiaza Ha TeMy «lIponcxox/eHne KH3HN Ha 3eMiiey.
Tema 3.2. Coaep:xkanue yueOHOro MaTepuaJia 3 1,2
Buonornyeckmii Pesynbrarel 3Bomonuu. CoxpaHeHHEe MHOTooOpasus BHMJOB KaKk OCHOBA YCTOWYMBOrO pa3BHTHs Ouocgepsl. IIpuuumHbl 1
nporpecc u BBIMUpaHMs BUJOB. brosjornueckuii nporpecc 1 OMoJOrHYecKuil perpecc. I MmoTe3s! MPONCXOXKICHUS SKU3HH.
Guosiornveckuii IpakTu4eckoe 3aHATHE 1
perpecc Ommcanue ocoOeii Bua Mo MOpgoJIOTHYECKUM ITpHU3HAKaM. AHaJIM3 OLEHKA PAa3IMYHBIX THIIOTE3 IPOUCXO0XKICHHUS KH3HH
CamocrosiTe1bHast padora 1
IToaroroska coobuieHus Ha TeMy «IIpoMCXOXIIEHHE U 3Tallbl CTAHOBIICHHS YEJIOBEKAY.
Tema 3.3. Coaep:xkaHue y4e0OHOT0 MaTepuasa 6 1,2
Bupa. YesioBek AHTpOIIOTEHE3 U ero 3aKOHOMEPHOCTH. DKOJIOTHYECKHe (aKTOPBI aHTpororeHe3a. [1osBiIeHne MBICIUTEIFHON NesITeIbHOCTH 2
Pa3yMHbIii U wieHopasaenbHol peun. [IporcxoxkaeHne yeaoBeyecknx pac.




IIpakTHyeckoe 3aHATHE 2
AHaiM3 ¥ OlIeHKa Pa3JIMYHbIX TUIIOTE3 MPOUCXOXKICHHS YeIOBEKa
CamocrosiTenbHast padora 2
Pabora ¢ yaeOHUKOM.
BrmmcaTs o yueOHHUKY «HaciencTBeHHbIe H BpOXK/ICHHbIE 3a00eBanusl, nepeparouuecs nonosbiv myrem: CITUJL, cuduuc u ap».
Pa3gen 4. Jxocucrembl 12
Tema 4.1. Copep:xaHue y4ed0HOTro MaTepuaJia 3 1,2
JkoJiorus u ee 3agaum | [Ipeagmer u 3aadul SKOJOTMU. YueHHe 00 SKoIormdeckux (akTopax, yd4eHHE O COOOIIeCTBAX OPraHU3MOB, YYEHHE O 1
6uocdepe. Ixonornueckne GaKkTOPHl, HX 0COOCHHOCTB.
IIpakTHyeckoe 3aHATHE 1
CocraBieHne TabmuIp! «KoIoTHIecKre GakTopsl TUAPochepsl, aTMOC(hEphl, TUTOCHEPHI X IPUCTIOCOOIICHIE OPTaHU3MOB K
9THM (haKTOopam»
CamocrosiTesbHast padora 1
IToaroroBka cooOIeHHsT «PoJb SKONOTUH B COBPEMEHHOM 00LIECTBEY, « IKOJIOTHUS M MPO(PECCHOHANBHAS IEITENLHOCTEY (110 66160pY).
Tema 4.2. Coaep:xkanue yueOHOT0 MaTepuasia 3 1,2
IKoCHCTEMBI DKoJIOTHYeCKas XapaKTepUCTHKa BHAa. [loHsATHE 00 SKOJOTMYECKHX cucTeMmax. llemu muTaHus, TPOPHUUCCKHE YPOBHH. 1
BuoreoneHo3 Kak 3KOCHCTEMA.
IIpakTHyeckoe 3aHsITHE 1
Cocrapnenue ueneii nutanus. CocTaBiIeHUE U aHAJIN3 CPABHUTENIBHOMN XapaKTEPUCTUKU MMPUPOAHBIX IKOCHCTEM U
arpoCHUCTEM CBOEU MECTHOCTH
CamocrosiTesbHast padora 1
[ToxroToBka coobuieHUH Ha TeMy «3allOBETHUKH M 3aka3HUKH Poccum», «llpupomooxpanHsle 00BekTHl IIpubaiikaibsy,
«HanuoHnanpHble mapku Ha Tepputopun MpkyTckoi oGnactuy (no 6vioopy).
Tema 4.3. Cojaep:xkanue yueOHOT0 MaTepuasia 6 1,2
Buocdepa m gemoBexk | buochepa — riobanbHas sxocucrema. Yuenue B. U. BepHanckoro o 6uocdepe. Posb xuBBIX OpraHu3MoB B Ouochepe. 1
Buomacca. buonorndecknit KpyroBopoT (Ha mpuMepe KpyroBopoTa yriepoxa). OCHOBHBIC HANpaBICHUS BO3ICHCTBHUS
yenmoBeka Ha Owocdepy. TpaHchopMmamms €CTECTBEHHBIX JKOJOTHUECKHX cHucTeM. (OCOOEHHOCTH arposKOCHCTEM
(arporieHO30B).
IpakTnyeckoe 3aHsTHE 1
PereHne SKoOJIOTHYECKUX 3a1ad.
IpakTnyeckoe 3aHATHE 1
AHaNu3 ¥ OIIEHKA IOCIIEICTBHI COOCTBEHHOMN JESTEIBHOCTH B OKPYXKAOIICH cpesie, To0aIbHBIX 3KOJOTHYSCKIX MPoOIeM H
IyTEeH UX pELICHUS
KoHTposibHasi padoTa 1mo 0H0JI0TUH )
CamocrosiTesabHast padora 2
IMoaroroBka pedepata Ha TeMy «DKOJOTHUECKHE MPOOIEMBI MOETo Topoja (Mocenka)», «IKOIOTHUS U MOos Oymyrias
npodeccus» (no 6v160py).
DPU3UKA 46
Pa3gen 5. Mexanuka 9
Tema 5.1 Conep:xkanue y4e0OHOT0 MaTepuasa 3 1,2
Mexanuyeckoe Kunemarnka. Mexaandeckoe aBmxenne. Tpaexkropus apmwkeHus. CKOpOCTb, 3aKOH CIOXKEHUs ckopocteit. Ilpsmonuneiinoe 1
JBHKEHHE nBrxkeHne. Yckopenne. CB0OOHOE TaieHue Tell.
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TpakTHyecKoe 3aHsATHE 1
VccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI OT MAaCChl Tela.
CamocrosiTe1bHast padoTa 00y4aloHXCs
IloaroroBka noknaga Ha TeMy «BuIlbl MEXaHUYECKOTO ABUKEHUSD) 1
Tema 5.2 Copep:xaHue y4ed0HOT0 MaTepuaJia 3 1,2
Junamuka Jwaammka. Macca u crnna. Bzanmopeiictue ten. 3akoHsl fuHaMuKH. CHItel B ipupoze. 3akoH BceMHUpHOTO TATOTEHUSI. 1
IIpakTHyeckoe 3aHATHE 1
HccnenoBanne 3aKOHOB THHAMHKH.
CamocTosiTe1bHAsI padoTa 00y4YaloLuXCcst
[MoxroToBka mpe3eHTanwii: «3aKOH BCeMHPHOTO TATOTEHWSI- NpakTHKa NpUMEeHEeHus», «Pa3sHooOpasme cui B TPHUPOJE, 1
3HAUCHHE JUIS YEJIOBEKaAY.
Tema 5.3 Copep:xaHue y4edOHOTro MaTepuaJia 3 1,2
3aKoHBI cOXpaHeHHsl | 3aKOHBI COXpaHEHHS B MeXaHHKe. MMmyibc Tena. 3aKOH COXpaHEHHWs] MMITyJbca. PeakTHBHOE IBIXKEHHE. MexaHHuecKoe 1
B MeXaHUKe IBIKeHUE. MexaHndeckas pabora. MomHocTs. Mexanndeckas 3Heprus. Kunernueckast sHeprust. 3aKOH COXpPAHEHHMS TTOJIHOH
MEXaHUYECKOHN HEPTHU.
IIpakTHyeckoe 3aHsITHE 1
HccnenoBanue MEXaHUYECKOU U KHHETUYECKOHN HEPTHUU.
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst
IToaroroBka fokiazna Ha TeMy «YIITPa3ByK M €ro UCMOJIb30BaHHE B TEXHUKE U METUIIMHE 1
Pazgen 6. OcHOBBI
MOJICKYJIIPHOM 9
busznxu u
TepPMOJIMHAMHUKH
Tema 6.1 Cojaep:xkanue yueOHOT0 MaTepuasia 3 1,2
ATOMHO- MornekyinsipHas ¢pu3uka. cTopust aTOMHUCTHUECKUX yYeHUH. ATOMUCTHYECKas TEOpHUsi CTPOCHUsI BeliecTBa. Macca U pa3mep 1
MOJIEKYJISPHOE MOJIEKYJI.
CTPOCHHE BellecTBa IIpakTHyeckoe 3aHsITHE 1
3amonHeHne Tabmunel «Macca W pa3Mep MOJICKYJ», Ha OCHOBE HaOJIIOJCHUH, ITOJITBEP)KAAIOIINX aTOMHO-MOJEKYJISIPHOE
CTpOEHHE BEUIECTBA.
CamocrosiTesibHAasi padoTa 00y4arOUIUXCs
[Toaroroska nokana Ha TeMy «CoBpeMEHHbIE HAHO-TEXHOJIOTHIY. 1
Tema 6.2 Copep:xaHue y4eOHOTr0 MaTepuaJa 3 1,2
TenoBeie mpoueccsl | TeruioBoe ABMKEHHE YAacTHUIl BEIIECTBA, BpOyHOBCKOE IBMKEHHWE. 3aKOH COXPAHEHHS 3HEPTMH B TEIUIOBBIX IPOIECCAX. 1
HeoOpatumplii XapakTep TEIIOBBIX ITPOLIECCOB.
TpakTHyecKoe 3aHsATHE 1
I/I3MepeHI/Ie TEMIICPATYPHI BEHICCTBA B 3aBUCUMOCTH OT BPEMCHHU NP USMECHCHUAX arpCraTHbIX COCTOSIHHH.
CamocTosiTe1bHast padoTa 00y4Yaronuxcs
[ToxroToBka nokiaza Ha TeMy «OKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C MPUMEHEHHEM TEIUIOBBIX MAllWH, W IIpobiemMa )
SHEProcOepeIKCHH.
Tema 6.3. Conep:xkanue y4e0OHOT0 MaTepuasa 3 1,2
TepmoauHaMuka Tepmonunamuka. BayTpennss sHeprus. PaboTta m Temooraada Kak crocoObl M3MEHEHHS BHYTpeHHeH 3Heprum. llepBbrid 2

3aKOH TCPMOJMHAMMWKH. TemmoBsie MaIUHBI U UX IIPUMCHCHHUC.
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CamocrosiTe1bHast padoTa 00y4aronuXcs

[MoaroroBka moxiasa Ha TeMy «DKOJIOTHYECKHE MPOOJIEMBI, CBS3aHHBIE C MPUMEHEHUEM TEIUIOBBIX MallWH, U IpobieMa 1
SHEProcOEPEIKCHH.
Pasgea 7. OcHOBBI 12
3J1eKTPOAMHAMUKH
Tema 7.1 Copep:xaHue y4ed0HOro MaTepuajia 3 1,2
DJIeKTPOCTATHKA DneKkTpocTaTuKa. DNEKTPUYECKUE 3apsAlpl M WX B3aMMOJACHCTBHE. B3anmoneiicTBre 3apsHKEHHBIX TeJl. 3aKOH COXpaHCHHS 1
3apsDKEHHBIX Tell. 3akoH KyrnoHa. DnekTpuduecKkoe (QJIEKTPOCTATHYECKOE IIOJIE, €r0 OCHOBHBIE XapaKTEPHCTHKH U CBS3b
MEXAY HUMH).
IIpakTHyeckoe 3aHATHE 1
HccnenoBanye MPOBOJHUKOB U H30JIITOPOB B AIIEKTPHUECKOM MOJIE.
CamocTosiTe1bHAsI padoTa 00y4YaroLuxcst
Vcnionb3ysl yueOHUK, BBINUCATh CBOWCTBA 3JICKTPUYECKOTO TOJIS. 1
Tema 7.2 Coaep:xkanue yueOHOT0 MaTepuasa 3 1,2
IocTosaHHbBIH ITocrostHHBIN 3neKkTpuuecKuil Tok. Cuila TOKa, HallpsDKEHHE, SIEKTPHUECKoe cONpoTuBiIeHne. 3akoH OMa Ajs yyacTka Iemnu. 1
3JIEKTPUYECKUH TOK TemnoBoe feicTBUE JIEKTPUUECKOTO TOKa U 3akoH [[xoynsa-JleHua.
IIpakTHyeckoe 3aHATHE 1
CO60opKa 31eKTpHUECKON IIeNH U U3MEPEHHE CUIIBI TOKA M HAIPSDHKCHUS Ha €€ pa3IMYHbIX yYacTKax.
CamocrosiTesibHAast padoTa 00y4arouIuxcs 1
[ToaroroBka coobuieHus Ha TeMy «IIpuMeHEeHUe AEKTPHUUECKOI SHEPTHH B IPO(HECCHOHATIBHON IESITEIbHOCTHY.
Tema 7.3 Coaep:xkanue yueOHOr0 MaTepuasa 3 1,2
MarnuTHOe noJie MarautHoe ToJie U €ro OCHOBHBIE XapaKTePUCTHKH. J[eHCTBHE MarHUTHOIO MOJIsI HA TMPOBOJHUK C TOKOM. 3aKOH Ammepa. 2
DNEeKTPOBUTATEb.
CamocrosiTesibHAasi padoTa 00y4arOUIUXCs 1
IToxroToBka npezeHTanuu Ha TeMy «IpuHIHIBI pabOThI 3TEKTPOBUTATEINY.
Tema 7.4 Cojaep:xkanue yueOHOT0 MaTepuasia 3 1,2
DJIEKTPOMATHUTHASA SIBneHue ANEKTPOMArHUTHON HHAYKIIMH. DJIEKTpOABHIraTelb. JieKTporeneparop. [lepeMeHHbIH TOK. 1
MHAYKIUA IIpakTHyeckoe 3aHsITHE 1
[Monyuenne u nepenaya EKTPOIHEPTUH.
CamocrosiTeJibHAst padoTa 00y4arOUIUXCs
Brinucarh o y4eOHHKY MIPUHIMIBI TOJYYEHUS U IEPEAadn 3JIEKTPOIHEPTHH. 1
Paznea 8.
7
KoJjie6anust u BoJIHbI
Tema 8.1. Conep:xanue yue0HOTro MaTepuaJia 2 1,2
Mexanuaeckue CBobopnsble kosebanust. Ileprosn, yactora u aMIiTy1a Kosiebanuid. ['apMonnyeckue KoneOaHusl. 1
KOJICOANHS W BOJIHEI MexaHnueckue BOJHBI U HX BUABL. 3BYKOBBIE BOJIHBIL. YJIbTPa3BYKOBBIE BOJHBI. YJBTPa3ByK U €ro HCIOJIb30BaHHE B
MEAHULUHE U TEXHUKE.
CamocrosiTe1bHast padoTa 00y4aloIuXCs 1
HOHFOTOBKa HpeSeHTaHI/Iﬁ 10 TEME «Ym)Tpa3ByK " €r0 UCIIOJIB30BAHUC B MECAUITUHEC U TCXHHUKCE)).
Tema 8.2. Conep:xkanue y4e0OHOT0 MaTepuasa 2 1,2
DJIeKTPOMArHUTHbIE | DnekTpoMarHuTHbIe Kojiebanus 1 BoJHbl. KonebarenbHblil KOHTYpP. DIIEKTPOMAarHUTHBIE BOJHBI U HX CKOPOCTb. 1
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K0JIeOAHHS M BOJHBI

CamocrosiTe1bHast padoTa 00y4aronuXcs

[Toaroroska npe3eHTauuy «Mcropus pa3BUTHs TeJIeBHICHUY, «PaTioCBsI3b U TeNEBUACHHUE) (110 8b100pY) 1
Tema 8.3. Coaep:xkanue yueOHOT0 MaTepuaJia 3 1,2
CBeToBbIE BOJTHBI CaeToBble BOJIHBI. 3aKOHBI OTPaKEHHS U IpeoMyieHus cBeTa. JInn3pl. Dopmyiia TOHKOH JIMH3BI. 1
IIpakTHyeckoe 3aHsITHE 1
N3zyyenne konebanuii MaTeMaTHIECKOro MassTHHKA. M3yueHne naTepdepeHmn u nudpakiyuy ceera
CamocTosiTe1bHAsI padoTa 00y4YaloLUXCs 1
IToaroroska npe3eHTanuu «OnTHYECKHE TPAOOPHI.
Pazneu 9. DiaemMeHThI 7
KBAHTOBO# Gu3NKH
Tema 9.1. Copep:xaHue y4eOHOI0 MaTepHaJa 3 1,2
KsBanroBble cBoiicTBa | KBaHTOBEIC cBO¥icTBa cBeTa. KBanToBas rumotesa [Tnanka. @otosnextpudecknii 3 dekr. 2
cBEeTa CamocrosiTesibHasi padoTa 00y4arOIIUXC 1
IMoaroroBka coobmennst «PoTo31eMEHTH B NMPO(ECCHOHANBHON NESITENFHOCTHY, «Jlazep B MeAWIMHE W TEXHUKE» (1o
86100pY).
Tema 9.2. Coneprxanue yueGHOro MaTepuajia 4 1,2
®u3uka aToMa Mopemn ctpoernst aroma. OmbiT Pesepdopna. @usmka aToMHOTO fAipa W 3JI€MEHTapHBIX dacThll. CocTaB M CTpOCHHE 1
aTOMHOTO siipa. PaiMoakTUBHOCTS.
IIpakTHyeckoe 3aHATHE 1
3amnoaHeHne Ta6J'II/IIlbI <<PaI[I/IoaKTI/IBHI)Ie N3JIYYCHUS U UX BOSI[CﬁCTBI/IG Ha )XUBBIC OPIraHU3MbID»
CamocrosiTesibHAst padoTa 00y4arouIuxcs 2
[ToaroroBka pedepara «PaaroakTHBHOCTh B MEAUIIMHE H TEXHUKE
Pa3zgen 10. Bcenennas 2
U ee IBOJIIONUS
Tema 10.1. Coaep:xkanue yueOHOT0 MaTepuasa 2 1,2
Bcenennasi u Crtpoenue Bcenennoi. OBomonusi Bcenennoit. Mogens pacmmpsromerics Bceenennoit. Ilpoucxoxnenune ConHedHOU 1
CoaneyHast cucteMa | cucrembl. CoBpeMeHHas pu3ndeckasi KapTHHA MHPA.
KonTpoabHasi padora mo teme «MexaHuka. TeIuIoBbIe M 2JIEKTPOMArHUTHBIE SIBICHUS» 1
XUMus 39
Pa3gen 11. O0mas u 18
HeopraHuvecKasi XUuMHsI
Tema 11.1 Coaep:xanue yue0HOro MaTepuaja 1 1,2
OcHOBHBIC IOHATHSA IIpemmer xumuu. BemectBo. Atom. Monekyina. XuMudeckuid 3eMeHT U (OpPMBI CyliecTBOBaHUS. [IpocThie M CIOXKHBIE 1
M 3aKOHbI XUMHH BelllecTBA. AHTPONHS U ee MpUIKHEL. [IpuMepsl pacyeToB Mo XMMUYECKUM (OpMyIaM
Tema 11.2. Copep:xanue yueOHOI0 MaTepHaJia 2 1,2
Ilepnoanyeckuii 3akon | OtkpeiTe [leproandeckoro 3akona. [leprogmyeckas cucreMa xummudeckux smemenToB J[.1.Menneneesa. [leproanaeckuit )
u Ilepuonnyeckas 3aKOH B CBETE YUYEHHS O CTPOSHHH aToMa.
cucreMa XUMH4YeCKHX | CamocTosiTebHasi padoTa 00y4yalouuxcs 1
3JIEMEHTOB 3anonHeHHE TaOIUIEI «MeTauIbl MEPHOANIECKON CHCTEMBD, «OKNUCINTENH TEPHOANIECKON CHCTEMBI.
Tema 11.3 Conep:xanue yueOHOro MaTepuaja 3 1,2
CtpoeHne BemecTBa IIpupona xummueckoit cBs3u. KoBameHTHas cBA3b, IMOJsIpHAs W HemomspHas. VIoHHas CBA3b. AHHOHBI M KaTHOHBI 1

Meramnueckas cBsi3zb. BogopoiHas cBsi3b.

13




IIpakTHyeckoe 3aHATHE
OmnpejenieHre TUIIOB XMMUYECKOH CBSI3U Y 00pa3LioB BEllECTBA U MaTEpHaJIOB.

CamocrosiTe1bHast padoTa 00y4aloHXCs 1
IMoxaroroBka coobuienns Ha Temy «IlapHUKOBBIH 3 dekTy.
Tema 11.4. Copep:xanue yueOGHOI0 MaTepuaJa 3 1,2
Bona u pacTBopsl KpyroBopot Bogsl B npupoae. Boma B OpITy U Ha mpomsBojacTBe. Pu3ndeckne 1 XUMHUYECKHE CBOicTBa BOABL JKecTkas 1
BoJIa M ee ymsrderne. OnpecHeHrne BoIbl. MaccoBas 0 BEIIeCTBa B pacTBOpE KakK CIIOCO0 BRIPAXKEHHS COCTaBa PacTBOpa
IIpakTHyeckoe 3anATHE 1
W3ydenne pacTBOPEHHS TBEPABIX BEIISCTB, 3aBUCHMOCTH PACTBOPEHHS TBEPIBIX BEIIECTB W Ta30B OT TEMIICPaTypHI.
Pemenne 3agaun «CKOIBKO BOABI HA 3eMie?».
CamocTosiTeIbHasi padoTa 00y4yalouxcs 1
Hammcanne scce «3HadeHne BONBI UL 3O0POBBS delloBeKa», «Boma B moeit Oynyumieii mpodeccun», «XuMudeckne
AJIEMEHTHI B OPraHU3ME UCJIOBEKa» (110 6b100pY)
Tema 11.5. Conep:xanue yueOHOro MaTepuaja 3 1,2
Xumuyeckne peakuun | [Tonstue o xumudeckor peakuuu. TUnbl XUMUUECKHX peakiuid. CKOpoCcTh peakuuu ¥ (GaKTopbl, OT KOTOPBIX OHA 3aBHCHT. 1
TemnoBoit 3¢ hexT XUMHYSCKON peakiiui. X MMHYCCKOS PABHOBECUE M CIIOCOOBI €r0 CMEIICHUS.
IIpakTHyeckoe 3aHATHE 1
OmnpeneneHre 3aBUCUMOCTH CKOPOCTH XMMHYECKOH pEaKIMM OT passIMuHbIX (PakTOpOB: TeMIeparypbl, KOHIECHTpPAIUU
BELIECTBA, JEHCTBUS KaTAIU3aTOPOB
CamocTosiTesibHasi padoTa 00y4arouuxcs 1
ITonroToBka foKkiIaga Ha TeMy «XMMHUYECKHE PEaKIlMi B OpTaHU3ME USIOBEKaY.
Tema 11.6. Conep:xkanue yueOHOro MaTepuaja 3 1,2
Kaaccuduxanus OKcu/JIbl, KUCTIOTHI, OCHOBaHUS, conv. [ uaponus coneid. Cpena BOAHBIX pacTBOpoB. BogoponHeiii mokaszarenas pH pacTBopoB. 1
HEOPraHM4e€CKHUX IIpakTHYeckoe 3aHATHE 1
COeIMHEeHUH U MX Onpenenenue pH pactBopa cosel.
CBOiicTBa CamocTosiTesibHasi padoTa 00y4arouuxcs 1
3amomHeHHEe TaOIHIBI «KHCIOTH B OpraHu3Me YelIoBeKa U OKPYKAIoIIeH cpene»
Tema 11.7. Coaep:xanue yue0HOro MaTepuaja 3 1,2
Mertasuibl 1 HemeTauibl | O0mue u ¢Qusnyeckwe cBoiicTBa MetawioB. OOmme crmocoObl momydeHuss MeTauioB. CIUIaBel: 4YepHBIE U IIBETHBIC. 1
B3auMonelicTBUE METaUIOB C pacTBOpaMHU KUCIOT U coseil. Hemeramnsl. I'anorensl.
IIpakTnyeckoe 3anATHE 1
W3ydenne KOoppo3uH MeTaIUIOB. 3amoHeHne Ta0nmuisl «CIiaBel METAIDIOB M UX 3HAYCHHE B XO3SHCTBEHHOHN NEATEIHHOCTH
YEIIOBEKA
CamocrosiTe1bHasi padora 1
[ToaroroBka cooOmennit «BaxHelmne coelMHEHHS METAIIOB B INpHpoAe», «BaxHeWlme coequHEHHsS HEMETaJUIOB B
npupoae», «MeTamiel B XO3SHCTBEHHOM JAEATENIFHOCTH dYeloBeKa», «HemeTamnsl B XO3MHCTBEHHOW NeATEIBHOCTH
YeNoBeKa», «3alIuTa OKpY’Kalomled Cpeabl OT 3arpsA3HEHHS TSHKEIBIMHU METaIJIaMH, COeAMHEHUSIMH CEePHI, a30Ta, YIIIepoaa
(no 6v1O0py).
Paznen 12. 12
Oprannyveckasi XMMHs
Tema 12.1. Conep:xanue yuedOHOro MaTepuaja 3 1,2
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Teopus crpoenus OCHOBHBIC TIOHATHSI OPTaHMYECKOW XUMHMH M TEOpPHUsl CTPOEHMS OPraHWYECKHX COequHeHMH. V3oMepus um ee BHIBL 1
OpPraHNYecKux MHoroo0pasue opraHHYecKHX COSANHEHUI.
coeIMHeHMIi IIpakTHyeckoe 3aHATHE 1
3amomHeHHEe TaOIHIEI «MHOT000pa3ne OPraHNIeCKUX COSTMHECHUI
CamocTosiTeIbHasi padoTa 00y4yalouxcs 1
3amomHeHne TaOmUIBl «OpraHudeckde COCOMHEHHS B MOEM opraHusMme», «OpraHWuecKne COCIWHEHUS B OBITY»,
«Oprannueckue coeTMHEHNs B Moeii Oyayuieii nmpogeccuoHaIbLHOM 1eSITeJIbHOCTHY.
Tema 12.2. Copep:xaHue yueOHOI0 MaTepHaJia 3 1,2
Yriesogopoasl U HX [IpenensHble U HeNpeAeNbHBIE yrieBoaopoasl. CTpOeHHE YTIIEBOJOPOIOB M MX CBOWCTBA. IIpnMeHeHHe YIIIeBOIOPOIOB B 1
NPUPOAHBIEC HCTOYHHUKH | OpraHmYecKoM cuHTe3e. Peaknus nonumepusanuu. Hedts, ra3, KaMeHHBIH yrosib- IPUPOAHBIE HCTOYHUKH YTIICBOAOPOIOB.
IIpakTHyeckoe 3anATHE 1
3amonHeHWe TaONMMIBI «XapakTepUCTHKa OCH30Ja, ameTWIeHa, MeTaHa, JSTWIeHa. [IpruMeHeHHe B XO3HCTBEHHOU
JICSITETIBHOCTH YeJIOBEKay.
CamocTosiTesibHasi padoTa 00y4arouuxcs 1
HOHFOTOBKa Hpe3eHTaHHﬁ «He(bTB, ra3 v Yyrojib: IIPOUCXOXKIACHUE, POJIb U IPUMCHCHHUC B XO3SICTBEHHOM JACATCIIBHOCTH YCIIOBCKA».
Tema 12.3. Conep:xanue yueOHOro MaTepuaja 3 1,2
Kucnoponoconepxkammue | Criuptsl, KapOOHOBBIE KHCIIOTBL.CIOKHBIE 3(UPBL: MX CTPOSHHE U XapaKTEepHbIE XMMHUYECKHE CBOWCTBA. METHIIOBBIA M 1
OpraHuvecKue STUJIOBBIA CHHPTHI, TIMLEPHH, YKCYCHAs KUCIOTa, Mblla KaK COJM BBICIIUX KapOOHOBBIX KUCIOT. JKHpPBI KakK CIIOXKHBIC
cOeNHEHM 3¢upsl. YIIeBoasl: MII0K03a, KpaxMal, IeJUII0n03a.
IIpakTuyeckoe 3aHATHE 1
3anosHeHre TabauIbl «XapaKTepUCTHKA IIIOKO3bI, KpaxMala, HeJUTI0JI03bl, HX MPAKTHYECKOE UCTIONb30BAHHE)
CamocTosiTesibHasi padoTa 00y4arouuxcs 1
[MoaroroBka cooOlmeHUH «DTUIOBBIA CHMPT U €ro BIMSHHE Ha 3JI0POBBE UENIOBEKa», «XapaKTEPHCTHKAa METHIOBOTO
CIupTay, «XapakTepHCTHKA YKCYCHOW KHCIOThI», «[ TMIEepHH: XapaKTepUCTHKa ¥ IPUMEHEHUE» (110 8blO0pY).
Tema 12.4. Coaep:xanue yue0HOro MaTepuaja 3 1,2
A3orcoaepakamme AMUHBI, aMHHOKHUCIOTHL, Oenku. CTpoeHme u Ouonormyeckne (QyHKOUM OenmkoB. XWMHYECKHE CBOICTBa OENKOB. 1
OopraHmveckKue I'enernyeckue cBoiicTBa OEIIKOB.
coeTHHEHHS. IIpakTuyeckoe 3aHATHE 1
Monxnmepsl. O6parumMas u HeoOpaTHMasi JeHaTypalys Oenka
CamocrosiTesibHasi padora 00y4aroUIUXCs 1
IToaroroska cooOmeHns: «KAMHHOKHCIIOTBI- POJIb B OpraHu3Me», «besIkoBbIi 00MEH» (110 8b1O0pY).
Paznea 13.
IpuxiagHbIe aCHEKTHI 9
XMMUH
Tema 13.1. Copaep:xanue yueOHOI0 MaTepHaJia 3 1,2
Xumusi B ITmactmaccsr m BosokHa. Ilomatme o mmactMmaccax. IIpeacTaBUTENM CHHTETHYECKHX M HCKYCCTBEHHBIX ITOJTHMMEPOB 1
npogeccnoHaNbHOIMI (penonopmanbaeTHAHBIE CMOJBI, HOJIMBHHWIXIOPHA, Te(IOH, IEUIYJIONI) W WX MPUMEHEHHE B XO3AHCTBEHHOM
NeATECJIBHOCTH JACATCIIBHOCTHU YCJIOBCKA. HaTypam)HHe, CUHTCTUYECCKUEC U UCKYCCTBCHHBIC IMOJIMMEPHI. AHeTaTHOC N BUCKO3HBIC BOJIOKHA,
Yyesa0BeKa XJIOpHH, HUTPOH, KallpOH, HAHJIOH, JTaBCaH.
IIpakTHyeckoe 3aHATHE 1

O3HaKOMIIEHHE C Ppas3IMYHbIMU BUJAMU XUMHUYCCKHUX BOJIOKOH. OnpeneneHI/Ie Ppas3JIMYHbIX BUAOB BOJIOKOH.
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CamocrosiTe1bHast padoTa 00y4aloIHXCs 1
[ToaroroBka cooOueHus: Ha TeMy: «XHMHUUECKHE COeTMHEHN B Ballel 0yaymeil mpogeccmoHaIBLHOI AesITeTbHOCTHY.
Tema 13.2. Copep:xanue yueOHOr0 MaTepHaJia 3 1,2
XuMusl B OpraHusme XUMHS ¥ OpraHu3M YenoBeka. XMMHUUECKHE 3JIEMEHTHI B Opranu3Me 4yejaoBeka. OpraHuueckue 1 HeOpraHNueCKHe BEeIecTBa. 1
Yyesl0BeKa benky, >KUpBI, YIJIEBOABI, BHTaMHHBI W WX HCTOYHHKH MIJIsI YCJIOBEKa. POJIb yIIeBONOB M JKMPOB B OpraHHU3Me.
COalaHCHPOBaHHOE TUTAHHE.
IIpakTHyeckoe 3anATHE 1
3amnoaHenne Tabauibl «ButaMuHbly, «I1uieBsie J0OaBKIY.
CamocTosiTebHasi padoTa 00y4yalouxcs 1
IToaroroska moknazna «X0IECTEPHH H €TO POJIb B 37J0POBHE YEIOBEKAN.
Tema 13.3. Copep:xanue yueOHOI0 MaTepHaJa 1 1,2
Xumus B ObITY IIpakTnyeckoe 3aHATHE 1
3anosHeHHe TaOIHIb! «XMMHUYECKHE COSTMHEHHS B OBITY M NX CBOICTBa»
JAud depeHnnpoBaHHbIii 3aUeT 2
Bcero: 136

IIpumepHbIe TEMbI HHANBUIYAJIbHBIX IPOEKTOB:

OTHoOIICHHE CTYACHTOB KOJUIEKA K 3[I0POBOMY 00pa3y >KU3HHU.

buonorus, xumus u mos Oyaymas rnpodeccus.

HckyccTBo 1 mipoliece mo3HaHusl.

du3nyeckrue METOAbl UCCIEAOBAHUS TAMATHUKOB UCTOPUH, aDXUTEKTYPhI U IPOU3BEACHUN NCKYCCTBA.

PactBopsI BOKpyT Hac.

JKupbl Kak NPOAYKT MUTAHUS U XUMUUYECKOE ChIPhE.

CpencTBa TUTHEHBI HA OCHOBE KHCJIOPOJICOAEPKAIUX OPTaHMYECKUX COSTUHEHHUH.

Cunrernueckue Moromiue cpencta (CMC): 10CTOMHCTBA U HEOCTATKH.

Jedbunut Genka B MUIMIEBBIX MPOAYKTAaX U €ro MPEoI0JICHUE B paMKax ri100aabsHON MPOJOBOJIBCTBEHHOM MPOTPAMMBI.
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3. VCJIOBHUSA PEAJIM3AIIMA PABOYEN TPOTPAMMEI YUEBHOW
JUCHUILIAHBI

3.1. TpeGoBanusi K  MHHMMAJIBHOMY  MATEPHAJIbHO-TEXHHUYECKOMY
o0ecrneuyeHHn10

Peanuzanust mnporpaMMbl JIUCHMIUIMHBI ~ TPEANOJIaraeT HaJlIUuue Yy4eOHOro
KaOWHEeTa eCTeCTBEHHO-HAYYHBIX TUCIIUTIINH.

O6opynoBanne yueOHOTO KaOWHETA:

— pabouune MecTa Mo KOJIUYECTBY 00yUarOITUXCS;

— pabouee MeCcTO TpenoaaBaTers;

— KOMIUICKT Y4eOHO-METOAMIECCKON TOKYMEHTAINN;

— TIJIAKaTHhl;

— GoHJ CIAAO0BBIX IPE3CHTAIN];

— JIEMOHCTpAIMOHHOE 000PY/I0BaHHUE.

TexHuyeckue cpeacTBa 00yUeHUS:

—  KOMIIBIOTEP, MPOEKTOP, MHTEPAKTUBHAS JOCKA.

3.2. MupopmanuonHoe odecredeHne 00y4eHust

IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, VHTepHeT-pecypcos,
JAOIOJTHUTEJIbHOU JIUTEPATYPbI

OCHOBHBIC HCTOYHUKH:

1. Caenko O.E. EctectBo3znanue : yuebnoe nocobue / Caenko O.E., Tpymuna
T.I1., Jloreunenko O.B. — Mocksa : KnoPyc, 2022. — 363 c¢. — ISBN 978-5-406-
09773-1. — URL: https://book.ru/book/943669 — TekcT : 3nE€KTpOHHBIN.

2. Caenko, O.E. EcrectBoznanue. IlpakTukym : y4eOHO-IPaKTHUECKOE
nocobue / Caenko O.E., Jlorsunenko O.B., byposa C.C. — Mocksa : KnoPyc, 2021.
— 241 c¢. — ISBN 978-5-406-07893-8. — URL: https://book.ru/book/938427 —
TekcT : ANEeKTPOHHBIN.

JlonmosiHUTEe IbHbIE HCTOYHUKM:

1. I'munka, H.JIL., O0mas xumus. : yue6Hoe nocooue / H.JI. I'muaka. — Mockaa :
KuoPyc, 2021. — 749 c. — ISBN  978-5-406-08333-8. —
URL:https://book.ru/book/939867. — TeKcT : 37IeKTPOHHBIH.

2. T'abpuensn, O. C. EcrectBoznanme. Xwmmus [Tekcr] : yueonuk / O. C.
["abpuensH. - 4-e u3m., crep. - M. : Akamemus, 2018. - 240c. - (IlpodeccronanbHoe
obpasoBaHue).

3. l'abpuensn, O. C. Xumusa [Tekct] : yuebnuk / O. C. T'abpuensu, U. T.
OctpoymoB. - 7-e usm., crep. - M. : Axagemus, 2018. - 272¢. - (IIpodeccuonanpHoe

oOpa3oBaHue).
4. Konecnukos, C.H1., O6mas 6uonorus : yuebnoe nocooue / C.U. KonecHukos.
— MockBa : KnoPyc, 2021. — 287 c. — ISBN 978-5-406-08214-0. —

URL:https://book.ru/book/940945. — TekcT : 3IeKTPOHHBIN.

5. Mamosnros, C.I'., O6mas 6uonorus : yueonuk / C.I'. Mamontos, B.b. 3axapos.
— MockBa : KwnoPyc, 2022. — 323 c. — ISBN 978-5-406-09591-1. —
URL:https://book.ru/book/943212. — TekcT : 31€KTPOHHBIM.
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6. Mycrapun, A.I'., buonorus : yuebnuk / A.I'. Mycradpun, B.b. 3axapoB. —
MockBa : KunoPyc, 2022. — 423 c¢. — ISBN 978-5-406-09668-0. —
URL:https://book.ru/book/943245 — TekcT : AIEKTPOHHBIM.

7. Caenko, O.E. Oprannueckas xumus (¢ npaktukymom) : yueOHuk / Caenko O.E.
— MockBa : KuoPyc, 2022. — 177 c¢. — ISBN 978-5-406-08358-1. — URL:
https://book.ru/book/942658— TekcT : 3NeKTPOHHBI.

8. Camoitnenko, Il. U. EcrtectBoznanune. ®usmuka [Tekcr] : yuebnuk / II. U.
Camotinenko. - 4-e u3a. crep. - M. : Axanemus, 2018. - 336¢. - (IIpodeccuonansHoe
obpaszoBaHue).

9. Camoiinenko, I1. . EcrectBo3nanue. ®usuka [Tekct] : cOopuuk 3amau / I1. U.
Camoiinenko. - M. : Axkanemust, 2018. - 240 c. - (IIpodeccuonanbHoe oOpa3oBaHUe).

10. Tpodumona T.U. ®uszuka. Teopus, pemeHne 3aaad, JIEKCUKOH : CIIPABOYHUK
/ Tpodumosa T.M. — Mocksa : KnoPyc, 2022. — 315 ¢. — ISBN 978-5-406-09691-8.
— URL.: https://book.ru/book/943640 — TeKcT : 31€KTPOHHBI.

11. Tpodumona, T.M. Kparkuii kypc pu3uku ¢ nmpuMepaMu peuieHus 3aaad :
yuebHoe nocobue / Tpobpumona T.M. — Mocksa : KuoPyc, 2021. — 279 c. — (CIIO).
— ISBN 978-5-406-03212-1. — URL: https://book.ru/book/936320 — Texkct
AIIEKTPOHHBIN.

12. Xwumus [Tekcr] : mpaktukym / O. C. TI'abpuensu [u np.] ; pen. O. C.
['aGpuensn. - 6-e usn., crep. - M. : Axanemus, 2017. - 304c. - (IlpodeccuonanpHoe
obOpasoBaHue).

HNuTepHer-pecypcesl:

1. DnekTpoHHass 6uOIMOTEKA MO OMOJIOTUU. [DJEKTPOHHBIN pecypc]. — Pexum
noctyna: https://allbest.ru/biolog.htm

2. BupryanbHasg oOpa3oBaTenbHas Jjabopartopust (HarysgHas  OHOIOrHs).-
[DnexTpoHHbIN pecypce]. - Pexxum qoctymna: http://www.virtulab.net

3. NudopmanmoHHO-CTIpaBOYHBINA pecypc MO OMOJIOTHU. [ DIEKTPOHHBIN pecypc]. -
Pexum noctyna: http://www.cellbiol.ru/

4. bUOJIOTUYECKUI CIOBaph OH-JIANH. [ DNeKTpOHHBIN pecypc|. — Pexxum goctyna:
http://www.bioword.narod.ru

5. Mup XUMHH. [ D51eKTpOHHBIN pecypcl]. — Pexum JOCTyHa:
http://chemistry.narod.ru

6. Xumus 1715 BceX: yueOHO-MH(OPMAIMOHHBIN CalT. [DIeKTpOHHBIN pecypc]. —
Pexxum noctyna: http:// www.physchem.chimfak.rsu.ru

7. Xumus. [DnexkTpoHHbiil pecypc]. — Pexxum noctyna: http://www.xumuk.ru

8. BupryanpHas xumuyeckas mKoja. [DJIEKTPOHHBIN pecypc]. — Pexum mocryna:
http://maratakm.narod.ru

9. Xumust A5 BceX: WILTIOCTPUPOBAHHBIE MAaTEPHAIIBI IO 001, OpraHu4ecKoi u
HEOPraHWYECKON XUMHH. [DIEeKTpoHHBIM pecypc]. — Pexum nocryma: http://school-
sector.relarn.ru/nsm

10.  ®wusuka ans a0003HATENBHBIX [ DIEKTPOHHBIA pecypc|. — Pexum nocryna:
http: //fizika2010.ucoz.ru.

11.  BupryanbHbie 1abopaTopHble pabOThI MO Pu3uKe. [DAEKTPOHHBIN pecypc].
— Pexxum noctyna: http://www.all-fizika.com/article/index.php?id_article=110
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4. KOHTPOJIb U OLIEHKA PE3YJLTATOB OCBOEHHUS YYEBHOM

JTUCHUILIAHBI

KOHTpOJIb H OHoE€HKa pE3yjJdbTaTOB OCBOCHHUA AUCHUINIMHBI OCYHICCTBIIACTCSA
IMpCroaaBaTCjicM B ITPOLCCCC IIPOBCACHUA ITPAKTUICCKUX SaHﬂTHﬁ, TCCTUPOBAHU,

a TaKIXKC BBIITIOJIHCHU A

00yYaIOIIMMUCS

WHJIUBUAYAJIbHBIX  3aJIaHHM,

BHEAYJIUTOPHOMN CaMOCTOSATEILHOU paOOTHI.

Pe3ysabTarsl 00yyeHus

@®opMbI U METO/IbI KOHTPOJISA M OLIEeHKH
pe3yJabTaToB 00y4eHHsl

JUYHOCHHblE

YCTOWUYUBBINA UHTEPEC K UCTOPUU U
JOCTHKEHUSIM B 001aCTH
€CTECTBEHHBIX HAYK, YYBCTBO
TOPAOCTH 34 POCCUMCKUE
€CTECTBEHHBIC HAYKU;

Pesynbrarer paboTsl B TpyIie (aKTUBHOCTH HA 3aHSATHH).
OneHka pe3yJbTaToB YCTHOTO OMPOCa [0 BCEM TeMaM.
OreHka pe3ylbTaToOB BBIIOIHEHHS KOHTPOJIBHOM PadOTHI
o Teme «MexaHuka. TernnoBble 1 3IeKTPOMAarHUTHBIE
SIBIICHUS, KOHTPOIBHOU PabOTHI 110 OUOJIOTHH.

OreHKka pe3ylbTaToOB BHITIOJHEHHUS IPAKTUIECKUX PadOT.
CoeBpeMeHHOe 1 B ToTHOM 00Bseme BoimonHerne CPC.
Pesynprate quddepeHInpoBaHHOTO 3a4eTa.

TOTOBHOCTB K ITPOIOJDKEHHIO
o0pa3oBaH¥sl, TOBBIMICHUIO
KBaTMUKaIUK B U30paHHOM
poeCCHOHATILHOM IeATETLHOCTH C
UCIIO0JIb30BAHNEM 3HAHUH B 00JIaCTH
€CTECTBEHHBIX HAaYK;

PesynbTaThl paboTHI B rpymnIe (aKTUBHOCTH HA 3aHSTHH).
O1eHKa pe3yJIbTaTOB YCTHOI'O OIIPOca [0 BCEM TEMaM.
O1eHKa pe3yJIbTaToOB BBIIIOIHEHHSI KOHTPOJIBHOM padOThI
o teMe «Mexanuka. TemnoBble U 3JeKTPOMarHUTHBIE
SIBIICHUS», KOHTPOJILHOW pabOTHI 10 OUOIOTHH.

OreHka pe3yJbTaToOB BBIIOJIHEHHUS IPAKTUIECKUX PaOOT.
CoeBpeMeHHOe 1 B ToTHOM 00Bseme BoimonHerne CPC.
Pesynbratel quddepeHnupoBanHoro 3auera

00BEKTHBHOE OCO3HAHNE 3HAYMMOCTH
KOMITIETEHIIUH B 00J1aCTH
€CTECTBEHHBIX HayK JJIS UeloBeKa U
o0IIecTBa, yMEHHE HCIIOJIB30BaTh
TEXHOJIOTUYECKUE TOCTHKEHHUS B
obnactu GU3UKU, OMOJIOTHUH ¥ XUMUU
JUIs1 TIOBBIILIEHUSI COOCTBEHHOTO
WHTEIJUIEKTYaJIbHOTO Pa3BUTHUS B
BbIOpaHHOM MpoeccCHOHATBHOM
TEeSITeTbHOCTH;

PesynbTathel paboThl B TpyInie (aKTUBHOCTh Ha 3aHSTHH).
OneHka pe3yJIbTaTOB YCTHOT'O OIIPOCa [0 BCEM TeMaM.
O1eHKa pe3yJIbTaToOB BBIIOJIHEHHS KOHTPOJIBHONW PaObOTHI
o teme 1o teme «Mexanuka. TemioBsie u
3JIEKTPOMArHUTHBIE SIBIICHUS», KOHTPOJIBHOU pabOTHI IO
OuoIoTHH.

OreHka pe3yIbTaToB BBHITIOJHEHHS MTPAKTHUECKUX paldoT.
CBoeBpeMeHHOE U B 1OJTHOM 00Bbeme BoimonHeHne CPC.
Pesynpratel quddepeHuupoBanHOro 3auera

YMEHHE NPOAHAIU3ZUPOBATH
TEXHOTECHHBIE MTOCIEACTBUS JJIsI
OKpY’Karolen cpe/bl, OBITOBOM U
MPOU3BOJACTBEHHOM JAEATEILHOCTH
YEJ0BEKaA;

Pesynbrarel paboThI B TpyIIie (AKTUBHOCTh HA 3aHSATHH).
OueHKa pe3ynbTaTOB YCTHOTO OMPOCa IO BCEM TEMAM.
OreHka pe3ynbTaToOB BBITIOTHEHHUS KOHTPOJIBHOHN paboThI
no teMe «MexaHuka. TernnoBble U 3JIEKTPOMarHUTHbIE
SIBIICHUS, KOHTPOJIBHOU PabOTHI 110 OUOJIOTHH.

OreHKa pe3yIbTaTOB BBITIOTHEHHS MTPAKTHYECKUX padoT.
CBoeBpeMeHHOe U B ToJTHOM 00Bseme BoimonHerne CPC.
Pesynbrarel quddepeHInpoBaHHOTO 3a4eTa

TOTOBHOCTH CAMOCTOSITEIILHO
IOOBIBaTh HOBEIE IS Ce0s
€CTeCTBCHHO-HAYJIHbBIC 3HAHUS C
HCIIOIB30BAHUEM IS DTOTO
JOCTYITHBIX HCTOYHUKOB WH()OPMAITUN

PesynpTarhl paboThl B rpynie (aKTUBHOCTh Ha 3aHSTUH).
OreHKa pe3yJIbTaTOB YCTHOTO ONPOCa [0 BCEM TeMaM.
OreHka pe3ynbTaToOB BBHITIOTHEHHUS KOHTPOJIBHOHN paboThI
o teMe «Mexanuka. TemoBble U 3JeKTPOMarHUTHBIE
SIBIICHUS», KOHTPOJILHOW PabOTHI 10 OMOJIOTHH.

OHeHKa PE3YILTATOB BBIMIOJIHECHUA IMPAKTUYCCKUX pa60T.
CBoeBpeMeHHOe U B ToJTHOM 00Bbeme BoimonHerne CPC.
Pesynprathl quddepeHunpoBanHOro 3auera

YMEHHUE YIPABISATh CBOEH
[TI03HABATEJILHOU JEATEIbHOCTBIO,

PesynpTarel paboThl B rpyInie (aKTUBHOCTh Ha 3aHSITUH).
OrieHKa pe3yJIbTaTOB YCTHOTO OMPOCa [0 BCEM TeMaM.
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HPOBOJUTH CAMOOILICHKY YPOBHS
COOCTBEHHOT'O MHTEIUIEKTYaJIHLHOTO
Pa3BUTHS;

OreHKa pe3yIbTaTOB BBITIOTHEHHS KOHTPOJILHOM paboThI
1o TeMe «MexaHuka. TernaoBbie U 3JIEKTPOMArHUTHbBIE
SIBIICHUS, KOHTPOJBHOU Pa0OTHI 110 OUOJIOTHH.

OreHKa pe3ysIbTaTOB BBITIOTHEHHS MTPAKTHUECKUX paldoT.
CBOEBpEMEHHOE U B TIOJTHOM 00BeMe BeimoHeHne CPC.
Pesynprater quddepeHImpoBaHHOTO 3a4eTa

YMEHHUE BBICTPAUBATh
KOHCprKTI/IBHLIe B3aUMOOTHOIIICHUS
B KOMaHJIe [0 PELICHHIO
o0mux 3amad B 00JIaCTH

PesynbTathl paboTHI B rpymnie (aKTUBHOCTH HA 3aHSTHH).
OrneHka pe3ysbTaTOB YCTHOT'O OIPOCa 0 BCEM TEMaM.
O1eHKa pe3yJIbTaToOB BBIIIOJIHEHHUS KOHTPOJIbHONW PabOThI
o Teme «MexaHuka. TernnoBsle 1 3IeKTPOMAarHUTHBIE
SIBIICHUS», KOHTPOJIbHOW pabOTHI 10 OMOJIOTHH.

€CTECTBO3HAHUS;
OrieHKa pe3yNIbTaTOB BBITIOJIHEHHS IPAKTUIECCKUX PaA0OT.
CBOEBpEMEHHOE U B TIOJTHOM 00BeMe BeimorHeHne CPC.
Pesynprarel quddepenuupoBanHoro 3auera
Memanpeomemmole

OBJIAJICHUE YMECHUAMU U
HAaBBIKAMM Pa3JIMYHBIX BUIOB
[I03HABATCIIBHOU AEATEIbHOCTH UL
M3y4YEHUs Pa3HbIX CTOPOH
OKPY’KaIOILEr0 €CTECTBEHHOI'0 MUpa

PesynbTarhel paboThl B TpyInie (aKTUBHOCTh Ha 3aHSTHH).
OreHka pe3ysIbTaTOB YCTHOTO OIPOCa 10 BCEM TeMaM.
O1eHKa pe3yJIbTaTOB BBIIOJIHEHHUS KOHTPOJIBbHONU PabOThI
o teme «MexaHuka. TeruioBble U 371€KTPOMATrHUTHBIE
SIBIICHUS», KOHTPOJIbHOW pabOTHI 10 OHUOIOTHH.

OreHka pe3yJbTaToOB BBIIOJIHEHHUS IPAKTUIECKUX PAa0OT.
CoeBpeMeHHOe U B ToTHOM 00beme BoimonHerne CPC.
Pesynbrarhl quddepeHimpoBanHoro 3auera

MIPUMEHEHHE OCHOBHBIX METOJIOB
Mo3HaHus (HaOJI0IEHNU S, HAYYHOTO
AKCIIEPUMEHTA) AJIs1 U3YUYCHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, C KOTOPBIMH
BO3HUKAeT HEOOXOIMMOCTh
CTAJIKUBATHCS B TPO(PEeCcCHOHAIBLHON

cdepe;

PesynbTarhel paboThl B TpyInie (aKTUBHOCTh Ha 3aHSTHH).
OreHKa pe3yJIbTaTOB YCTHOTO OIIPOCa [0 BCEM TeMaM.
OrneHKka pe3ysIbTaToB BBIIOIHEHHSI KOHTPOJIBHOM PadOTHI
o teme «MexaHuka. TeruioBble U 371EKTPOMArHUTHBIE
SIBIICHUS, KOHTPOIBHOU PabOTHI 110 OMOJIOTHH.

OreHka pe3yJbTaToOB BBIIOJIHEHHUS IPAKTUIECKUX PAOOT.
CBoeBpeMeHHOE U B 1TOJTHOM 00Bbeme BoimonHeHne CPC.
Pesynpratel quddepeHnpoBanHOro 3auera.

YMEHHE ONPENEIATh LENN U 3a1a4U
NesTeTbHOCTH, BRIOUPATh CPEJICTBA
JUISL UX JOCTHIKEHUS Ha IIPAKTHUKE;

PesynbTarhl paboThl B TpyIIe (aKTUBHOCTh Ha 3aHSTHH).
OneHka pe3yJIbTaTOB YCTHOT'O OIIPOCa [0 BCEM TeMaM.
O1ieHKa pe3yNIbTaToOB BBITIONHEHHSI KOHTPOJIBHOM PadOTHI
o Teme «MexaHuKa. TeroBble 1 AJIEKTPOMAarHUTHBIE
SIBJICHUST», KOHTPOJIBHOW pabOoTHI 110 OHOJIOTHH.

OreHka pe3yJbTaToOB BHIIOJIHEHUS IPAKTHIECKUX Pa0OT.
CBoeBpeMeHHOE U B 1TOJTHOM 00Bbeme BoimonHeHne CPC.
Pe3ynbratsl audpepeHpoBaHHOTO 3a4eTa

YMEHHE HUCII0JIb30BaTh pa3Iu4HbIe
VCTOYHUKH IS NTOJTy4YEHUs
€CTeCTBEHHOHAyYHO! MH(pOpMaluu U
OLIEHHUBATH €€ JIOCTOBEPHOCTD IS
JOCTHIXKXCHUS ITIOCTAaBJICHHBIX ueneﬁ n
3a1a4;

Pesynbrarel paboThl B TpyIiie (AKTUBHOCTH HA 3aHSTHH).
OreHka pe3ysIbTaTOB YCTHOTO OIPOCa 10 BCEM TEMaM.
Or1ieHKa pe3yNIbTaToOB BBIIOIHEHHSI KOHTPOJIBHOM PadOTHI
o Teme «MexaHuka. TerioBble 1 AJIeKTPOMAarHUTHBIE
SIBIICHUS», KOHTPOJIbHOW pabOTHI 10 OHMOJIOTHH.

OrneHka pe3ynbTaToOB BBITIOTHEHHS MTPAKTHUECKUX paldoT.
CBoeBpeMeHHOe U B TIoJTHOM 00beme BoimonHenne CPC.
Pesynpratel quddepeHnpoBanHoOro 3ayeTa.

npeomemmbole

c(hOpMHUPOBAHHOCTH MPEACTABICHUH O
LIEJIOCTHOW COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHE MHUPA,
MpUPOAE KAK €UHON LETOCTHON
CUCTEME, B3aMMOCBSI3H YEJIOBEKA,
MIPUPO/IBI M 00ILIECTBa,

Pesynbrarer paboTsl B TpyIine (aKTUBHOCTH HA 3aHATHH).
OrneHka pe3ysIbTaTOB YCTHOTO OIIPOCa 10 BCEM TEMaM.
OreHka pe3ynbTaToOB BBHITIOTHEHHUS KOHTPOJIBHOHN paboThI
o Teme «MexaHnuka. TemnsoBbie 1 AIeKTPOMarHUTHBIE
SIBIICHUS», KOHTPOJIbHOW pabOTHI 10 OHMOJIOTHH.

OreHka pe3yJbTaToB BBIIOJIHEHUS IPAKTUIECKUX PadoOT.
CBoeBpeMeHHOe 1 B ToJTHOM 00Bbeme BoimonHerne CPC.
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MIPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax Bceenennois;

Pesynprarel quddepenuupoBanHoro 3auera

BJIaJICHHUE 3HAHUSMHU O HauboJsee
B2KHBIX OTKPBITHSIX U JIOCTH)KECHUSX B
o0JacTu eCTeCTBO3HAHMS,
MOBJIUSIBILIMX HA 3BOJIIOLIMIO
MIpeJICTaBJICHUI O MpUpPOJIe, Ha pa3-
BUTHE TEXHUKHU U TEXHOJIOTHIA;

PesynbTarel paboThl B Tpynie (aKTUBHOCTh Ha 3aHSITUH).
OreHKa pe3yJIbTaToOB YCTHOT'O OIIPOCa [0 BCEM TEMaM.
O1eHKa pe3yJIbTaToOB BBIIIOJIHEHHUS KOHTPOIbHONW PabOThI
o Teme «MexaHuKka. TermioBble H AIEKTPOMAarHUTHBIE
SIBJICHHST», KOHTPOJIBHOW pabOTHI 0 OMOJIOTHH.

OreHKa pe3yJIbTaToOB BBIIOJIHEHHS IPAKTUIECKUX PadoT.
CBoeBpeMeHHOE U B TOJHOM 00beme BoimonHenue CPC.
Pesynpratel quddepeHnnpoBanHoro 3auera

c(hOPMUPOBAHHOCTH YMEHUS
MPUMEHSTh €CTECTBEHHO-HAYYHBIC
3HAHHS IS OO BSICHEHHS
OKPYKAIOIINX SIBIICHUH, COXPaHCHHS
3JI0pOBbsI, o0ecrieueHus Oe3omac-
HOCTH JKU3HE/ICATEIBHOCTH,
Oepe’KHOTO OTHOLIEHHS K IPUPO/IE,
paIroHaIBLHOTO
MIPUPOJIONIONIB30BAHUS, @ TAKKE
BBIIOJIHEHUS POJIM TPAMOTHOTO
OTPeOUTENS

Pesynbrarer paboTsl B TpyIie (aKTUBHOCTH HA 3aHSATHH).
OrieHKa pe3yNIbTaTOB YCTHOTO OMPOCa MO0 BCEM TeMaM.
OreHka pe3ylbTaToOB BBIIOIHEHHS KOHTPOJIBHOM PadOTHI
o Teme «MexaHvka. TermioBble 1 AIEKTPOMArHUTHBIE
SIBJICHHST», KOHTPOJIBHOW pabOThI 0 OMOJIOTHH.

OreHka pe3ylbTaToOB BHITIOJIHEHHUS IPAKTUIECKUX PadOT.
CBoeBpeMeHHOE U B 1TOJHOM 00beme BoimonHenue CPC.
Pesynbrarer muddepeHnnpoBaHHOTO 3a4eTa

c(OPMHPOBAHHOCTH IIPEACTABICHUIN O
HAYYHOM METO/IC TIO3HAHUS TPHUPOIBI
U CPEICTBaX U3yUYCHHUST MEraMupa,
MaKpOMHUpa ¥ MUKPOMHUPA; BJIaJICHHE
MpHUEMaMH €CTECTBCHHO-HAYYHBIX
HaOJIIOICHUI, OIIBITOB, UCCIICAOBAHMMI
U OLIEHKHU JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTaTOB;

PesynbTathel paboThl B TpyIie (aKTUBHOCTh Ha 3aHSTHH).
OneHKa pe3ysIbTaToOB YCTHOI'O OIIPOca [0 BCEM TEMaM.
O1eHKa pe3yJIbTaToOB BBIIOJIHEHHUS KOHTPOIBHONU PaOdOTHI
o Teme «MexaHuka. TernnoBsle 1 3IeKTPOMAarHUTHBIE
SIBIICHUS», KOHTPOJIbHOW pabOTHI 10 OHUOJIOTHH.

OreHKa pe3ysbTaToOB BBIIOJIHEHHS IPAKTUYECKUX PadOT.
CoeBpeMeHHOe U B TToTHOM 00Bbeme BoimonHerne CPC.
Pesynbrarel quddepenimpoBanHoro 3auera

BJIJICHUE MTOHATHIHBIM aIlapaTom
€CTECTBEHHBIX HaYK, TIO3BOJISFOIIUM
MI03HaBaTh MHp, y4acTBOBATH B
JMCKYCCHSIX TI0 €CTeCTBEHHO-
Hay4HBIM BOIIPOCAM, UCTIOJIb30BATh
pa3uYHbIC HCTOYHUKU HHPOPMAIUH
IS TIOTOTOBKU COOCTBEHHBIX PadoT,
KPUTHUYECKH OTHOCUTHCS K
coobuenusM CMU, conepxamum
Hay4YHYI0 HHPOPMAIHIO;

PesynbTarhel paboThl B TpyIIe (aKTUBHOCTh Ha 3aHSTHH).
O1eHKa pe3yJIbTaTOB YCTHOI'O OIIpOca [0 BCEM TEMaM.
OreHka pe3yJIbTaToOB BBIIOJIHEHHS KOHTPOJIBHONU PabOTHI
o teMe «MexaHnuka. TernoBble U 3JeKTPOMarHUTHBIE
SIBIICHHST», KOHTPOJIbHOW PaOOTHI 10 OMOJIOTHU.

OreHka pe3yJIbTaToOB BBIIOJIHEHHUS IPAKTHIECKUX Pa0OT.
CBoeBpeMeHHOE U B I0JHOM 00beme BoinonHeHue CPC.
Pesynbrarel quddepeHnupoBanHoro 3auera

c(hOpMUPOBAHHOCTh YMEHUI
MMOHUMATh 3HAYNMOCTE €CTSCTBEHHO-
Hay4HOT'O 3HAHUSA JIsl KaX0Tro
yeJIoBeKa HE3aBUCHUMO OT €T0
npodeccnoHaNbHOM IeATENbHOCTH,
paznuyath (HakThl U OL[EHKH,
CPaBHUBATH OLIEHOYHbBIE BHIBObI,
BHJIETh UX CBS3b C KPUTEPHUSIMHU
OLICHOK U CB$I3b KPUTEPUEB C
ONPEACICHHON CUCTEMOU [IEHHOCTEH.

Pesynbrarel paboThl B TpyIIie (AKTUBHOCTh HA 3aHSATHH).
OreHka pe3ysIbTaTOB YCTHOTO OIPOCa 10 BCEM TEMaM.
OreHKa pe3ybTaTOB BBITIOTHEHHUS KOHTPOJILHOHM paboThI
no Teme «Mexanuka. TemnoBsie U ANEKTPOMAarHUTHBIE
SIBIICHUSD», KOHTPOJIHHOU PabOThI IO OMOJIOTHH.

OreHka pe3ybTaTOB BBITIOTHEHHS MTPAKTHYECKUX paldoT.
CBoeBpeMeHHOe U B TIoJTHOM 00beme BoimonHenune CPC.
Pesynbrarel quddepeHInpoBaHHOIO 3a4eTa
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