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1. TACITIOPT PABOYEH NTPOT'PAMMBI YYEBHOM JUCIUTIIVHBI
OV ]16.10 EcrecTBO3HAHUE
1.1. O6acTh NpUMEHEHUs POrPaMMbI

Pabouast nmporpamma yuyeOHOW MUCHUILIMHBI SBIISETCS YACThIO MPOTPaMMBI
MOJATOTOBKM CHEIUAIMCTOB CPEJAHEr0 3BE€Ha 00pa30BATENBHOTO YUYPEKICHUS B
cootBercTBUH ¢ PI'OC no cnenunanbHOCTH CITO 54.02.01 [In3aiid (1Mo oTpacisam).
1.2. MecTo y4eO0HOIl MUCUMILIMHBI B CTPYKType NPOrpaMmbl NOATOTOBKH
CHEeNHMAJINCTOB CpelHero0 3BeHa: [UCIUIUIMHA OTHOCUTCS K  ©0a30BbIM
JTUCIMILIMHAM 00111€00pa30BaTeIbHOIO UKJIA.

1.3. Ilesiu 1 pe3yabTATHI OCBOEHH S JUCHUILIUHBI:
Copepxxanue nporpammbl «EcTecTBO3HAHHME» HAIPABICHO HA JOCTHXKEHHE
CIEIYIOIINX LeJIe:

— OCBOCHME 3HAHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPA
U METOJIaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HamOoJiee BaXXHBIMU HJIEIMH U
JOCTUKEHUSMU €CTECTBO3HAHMS, OKAa3aBLIMMM ONPEICISAIONIEE BIUSHUE Ha
pPa3BUTHE TEXHUKU U TEXHOJIOTUI;

— OBJAJICHHE YMEHUSIMU MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBSICHEHUS
SBJIEHUN OKPYXKAIOLIET0 MUPA, BOCHPHUATHS MHPOPMAIUU €CTECTBEHHO-HAYYHOTO
U Tpo(hecCHOHATBPHO 3HAYMMOIO COJAEP)KAHUSA;, PA3BUTHE WHTEJUICKTYaJlIbHbIX,
TBOPYECKUX CHOCOOHOCTE M KPUTHUECKOTO MBIIUIEHUS B XOJ€ INPOBEACHUS
IPOCTENIINX HUCCIEAOBAHNN, AHAINW3A SIBICHUN, BOCHPUATUS W UHTEPHpPETALUU
€CTECTBEHHO-HAYYHOU MHPOpMaLIUK;

— BOCIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTHM TIO3HAHUS 3aKOHHOM
NPUPOJIBl U HCHOJb30BAHUS JTOCTMKEHHUIM €CTECTBEHHBIX HAyK [JI pPa3BUTHUS
IMBWIN3ALMH U OBBIIICHUS KAU€CTBA KU3HMU;

— TPUMEHEHHE ECTECTBEHHO-HAY4YHBIX 3HAaHUN B NpodecCHOHATBLHOU
JESTENIbHOCTH M TOBCETHEBHOM JKM3HM 1 oOecriedeHus 0Oe30MacHOCTU
KU3HEIEATEIbHOCTH; TI'PaMOTHOIO MCIOJb30BaHUSI COBPEMEHHBIX TEXHOJOTHUI;
OXpaHbI 3710POBbS, OKPYXKAIOLIEH CPEIbI.

Pe3yabTarhl 0CBOCHUS Y4eOHOH AUCHUANIIMHBI

OcBoenue couepxkaHusi y4deOHOW  aucuuIuiMHbl  «EcTecTBO3HaHUE»
o0ecreunBaeT JOCTHKEHHE 00YUYaIOIUMHUCS CIEAYIONINX pe3yabTATOB:
JAUYHOCHMHBIX:

— YCTOWYMBBIA HWHTEpPEC K HCTOPUM M JOCTHXKEHUSIM B 001acTH
€CTECTBEHHBIX HayK, YyBCTBO F'OPJOCTH 32 POCCUNCKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTH K MPOJOJIKEHUIO 00pa30BaHUsI, MOBBIIIEHUIO KBATU(UKALINN
B M30paHHOW MpoheCCHOHATBHOU AESITEIbHOCTH C WCIOJb30BAHHEM 3HAHHWM B
00J1acTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIM B o0JacTu
€CTECTBEHHBIX

— HayK s YeloBeka M 00llecTBa, YMEHHME  HCHOJb30BaTh
TEXHOJIOTUYECKHE JOCTIKCHHsI B o0mactu (Pu3uKH, XUMUHU, OWOJIOTHUU IS
MOBBIIMICHUSI COOCTBEHHOTO HMHTEIUICKTYaIbHOTO pa3BUTHS B  BBIOpPAHHOU
npoecCHOHANTEHOM NESITEIbHOCTH;



— YMEHHE  TpPOAHAIM3HPOBATh  TEXHOTEHHbIE  TOCIEACTBUA  JJIA
OKpYKaroIIel cpeibl, OBITOBOM U MTPOM3BOJCTBEHHON JACATEILHOCTH YEIIOBEKA;

— TOTOBHOCTH CaMOCTOSITENILHO JOOBIBaTh HOBBIE ISl C€0Sl €CTECTBEHHO-
HAay4yHbIE€ 3HAHHUS C UCHOJIB30BAaHUWEM JJsi JTOrO JOCTYNMHBIX HCTOYHUKOB
uHbOopMaIuy;

— YMEHHE yNpaBIsATh CBOCH MO3HABATENBHOW JEATENbHOCTHIO, IPOBOAUTD
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIJUICKTYaIbHOTO Pa3BUTHS;

— YMEHHE BBICTPAaWBAaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS B KOMaHJE
M0 PEeIIeHUI0 00X 3a7a4 B 00JIACTH €CTECTBO3HAHUS;

MEmManpeomMenHpIx:

— OBJIaJIcHHME YMEHUSMHU U HaBBIKAMHU PA3JIMYHBIX BUAOB MO3HABATEIHHOU
JESTEIIbHOCTH JJISl U3YUESHHS Pa3HbIX CTOPOH OKPY>KAIOIIEr0 €ECTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUS (HAONIONEHUS, HAy4YHOTO
OKCIIEPUMEHTA) I U3YyYEHUS Pa3IMUHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa, C  KOTOPHIMH  BO3HMKAaeT  HEOOXOJAMMOCTh  CTaJKWBaThCi B
npodeccuoOHaNIbHOM cdepe;

— YMEHHUE OMPEJENATh e U 3a/la4Ml JIeATEIbHOCTH, BBIOMPATh CPE/ICTBA
JUTSI X JTOCTHDKCHUSI Ha TIPAKTHKE;

— YMEHHE WCHOJb30BaTh pa3iMYHble HUCTOYHUKU [UJISI  TOJyYEHHUs
€CTECTBEHHOHAYyYHOW HWH(OpPMALMU W OLCHMBATh €€ JOCTOBEPHOCTh JJIst
JIOCTHKESHHSI TIOCTABJICHHBIX IEJIeH 1 3a71ad;
npeomemmuuix:

— chOPMHUPOBAHHOCTh TMPEACTABICHUA O IEJIOCTHOW COBpPEMEHHOU
€CTECTBEHHOHAYYHOW KapTHHE MHUpa, MPHUPOJE KaK EAUHON IIEIOCTHON CcHCTEME,
B3aMMOCBS3M YEJOBEKa, MPUPOJABI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax BeereHHOM;

— BJAJICHUE 3HAHUSMHU O HanOoJiee BaXKHBIX OTKPBITHSIX U JTOCTHKEHUSIX B
00J1acTl €CTeCTBO3HAHUS, TIOBJIUSBIINX HA SBOIOIHUIO MTPEICTABICHHUMA O MPUPOJE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— chOPMHUPOBAHHOCTh YMEHHS MPUMEHSITh €CTECTBEHHO-HAYUHbIC 3HAHUS
JUIE OOBSICHEHHUST OKPYKAIOIIUX SIBJICHHI, COXpPaHEHHs 30pPOBBsS, OOECIEUYCHUs
0€30MacHOCTH  KM3HEACATEITbHOCTH, OEpEe)KHOTr0 OTHOIICHHWS K TPHUPOJIE,
palMoHaIBHOTO MPUPOAOIIOIB30BAHNS, & TAK)KE BBINOJIHEHUS POJIA TPAMOTHOTO
noTpeouTes;

— chOpMHUPOBAHHOCTh TMPEACTABICHUN O HAYYHOM METOJE IO3HAHUSA
IPUPOJIBI U CPEACTBAX M3YUCHUS] MEramMHpa, MAKpOMHUpPA U MUKPOMHUPA; BIaJCHHUE
IpUEeMaMH €CTECTBEHHO-HAYYHBIX HAOJIOICHUH, ONIBITOB, UCCIIEIOBAHUI M OLIEHKU
JIOCTOBEPHOCTH MOTYYCHHBIX PE3YJIbTATOB;

— BJIAJICHUE TMOHSATUIHBIM amapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIAM
M03HaBaTh MUP, Y9aCTBOBATh B JTUCKYCCHX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
UCTIONB30BAaTh  PA3IUYHbIE  HCTOYHUKM  HMHPOpMAIMU Uil  MOATOTOBKU
cOOCTBEHHBIX PabOT, KpUTHIECKH OTHOCUTHCS K cooOmeHussMm CMU, coneprkamum
HAY4YHYIO HH()OPMAIIHIO;

— chOpMUPOBAHHOCTh YMEHHUU TOHUMAaThb 3HAYUMOCTHh €CTECTBEHHO-
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HAaYYHOI'O 3HAHUA IS KAKA0r0o 4CJIOBCKAa HE3aBUCUMO OT €ro HpO(beCCHOHaHBHOﬁ
ACATCIIBHOCTHU, Pa3InvdaTb (I)aKTBI M OLCHKH, CpaBHHUBATL OLCHOYHLIC BLIBOJbI,
BUJICTL HUX CBA3b C KPUTCPUAMHU OLICHOK H CBA3b KPUTCPHUCB C OHpC,Z[CJICHHOﬁ

CHUCTEMOH LIEHHOCTEM.

[Iporpamma y4eOHOM JUCHUILUIMHBI CIIOCOOCTBYET (POPMUPOBAHUIO H

Pa3BUTHIO O6HII/IX KOMHCTCHHI/Iﬁ Ha OCHOBEC

MHTEPAKTUBHBIX (POPM MPOBENCHUS 3aHATUM:

INPUMCHCHHUA AaKTHBHBIX H

®opwmpr | Jlekuwnu, | Ilpaktuyeckue | Beero

Merozbl YPOKH (uac) | 3aHSTHS (uac) | (1)
Merton aucKyccum. 8 2 10
KT - 4 4
AHamUTHYECKH (aHATU3 TTPOIIECCOB U SIBICHHI) 7 5 12
«Mo03roBoi WITYpM» 7 3 10
Pabora B komaHe 2 4 6
PemreHne cutyaliuoHHBIX 33124 1 3 4
MynpTUMeAMHAS TPE3CHTAIUA - TUCKYCCHS 4 - 4
[TouckoBbiii MeTON 6 2 8
Urpa - 2 2
Case-study (MeTOJl KOHKPETHBIX CUTYaIIU) 8 2 10
ITpocMoTp u 00Cyx)aeHHE BUICOPHITBMA - 2 2
[TpobGnemHuas nexmms 4 - 4
Jlexuus - npe3eHranus 16 - 16

Bcezo: | 63 29 92

2. CTPYKTYPA U COAEP) KAHUE YUYEBHOU JUCHUAIIJINHBI
2.1. O0bem y4eOHOM TUCHMILIMHBI U BUAbI Y4e0HOI1 padoThl

Bun yueoHoii pa6oThl Qovem 6 uacax

O0bem 00pa3oBaTe/IbHOI HATPY3KH 100
6 mom uucie 6 hopme npaKkmuueckou n0020moeKu 9
8 MmoM yucie:

MPAKTUYECKUE 3aHITHUS 32

KOHTPOJIbHBIE paOOThI 2
CamocrosiTeibHasi padoTa -
IIpomesicymounas ammecmayus 8 popme 2
ougeperyuposannozo 3auéma




2.2. TemaTu4eckuii IiiaH u cojaepxxkanne yueonoii mucuumauabl OY J16.10 EcrectBo3Hanue

HaumeHoBaHue Copep:xanue y4eO0HOro MaTepraJa, 1a00paTOpHbIC H NPAKTHYECKHE 3aHATHS, CAMOCTOAATe/IbHast padoTa ody4yaromuxcs, | O0bem 4acoB / Yposensn
pa3aesioB u TeM KypcoBasi padoT (IPOeKT) (eciu npedycmompeHul) B. T.4. B )opMe | OCBOeHHS
NMPaKTHYECKOI
NMOJAr0TOBKH
1 2 3 4 5
Beenenue Copep:xaHue yueOHOI0 MaTepHaJa 2 - 1
Beenenue B ecrecTBo3HaHWe. Haykn o mpupone, uX posib B TO3HAHWHM OKPYXKAIOIIEr0o MHpa M Pa3BUTHM LUBHIN3ALNH. 2 -
EcrecTBeHHOHAYYHBII METOA MO3HAHUS, €TO BO3MOKHOCTH M TPAaHMIBI IPUMEHUMOCTH. MOJEINpOBaHNE SABICHUH 1 0OBEKTOB
npuposl. EcTecTBeHHO-Hay4YHas KapTHHA MHPa U €€ Ba)KHEHIINE COCTaBIAIOMNE. EAMHCTBO 3aKOHOB NMPHPOABI M COCTaBa
BemecTBa Bo Beenennoil. Mukpomup, MakpoMup, MEraMmup, MX MPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPHCTHK.
BHOJIOIrust 32 3
Pa3gen 1. Knerka 10 - 1,2

Tema 1.1. Copep:xaHue y4eOHOI0 MaTepuaJa 2 -

Kusas npupona | Ilonstue «oku3Hb». OCHOBHBIE TPH3HAKM JKUBOTO: IMTaHWE, IbIXaHWE, BBIICICHHUE, pPa3ApPaXUMOCTh, IOABHXHOCTb, 2 -
pa3sMHOXEHHUE, pocT U passutHe. JKuBas nmpupoaa Kak o0ObeKT n3ydeHus: 6uosoruy. Meroas! OHOIOruy. YPOBHU OpPTaHU3ALNH
JKH3HH.

Tema 1.2. Conep:xanue y4e0HOr0 MaTepHaJa 4 - 1,2
Knerka — ocHoBa | OcHOBHBIE TOJIOKEHHSI KJIeTOYHOH Teopun. Kierka- CTpyKTypHO- (DyHKUIMOHaibHas €AMHHMLA XHU3HU. IIpokapHOTHl M 2 -
JKA3HeNesITeILHOC | 3yKaproThl. DyHKINY KIIETOYHOTO siApa.

TH OPraHu3MoB | OpraHouas! KJieTKH. CTPYKTYpbl U (GYHKIIMH XPOMOCOM. AYTOCOMBI H II0JIOBBIE XpPOMOCOMBI. KileTka — eanHuMIA CTpOCHUS U 2 -
JKM3HEAEATEIbHOCTH oprann3mMa. OOMEH BEIIeCTB U ITPEeBpalleHIe SJHEPTHU B KIIETKE.
Tema 1.3. Copep:xanue yue0HOr0 MaTepHaJia 2 - 1,2
Bonan Buonornyeckoe 3HaueHME XHMMHYECKMX »3JeMEHTOB. HeopraHumueckue BellecTBa B cocTaBe KJICTKH. Poib BOJBI Kak 1 -
HEOPraHM4ecKHe | pacTBOPHTEISI M OCHOBHOT'O KOMIIOHEHTA BHYTPEHHEH CpeJibl OpraHn3MOB.
BelllecTBA B IIpakTH4Yeckoe 3aHsITHE 1 B
KJIETKe HaOmionenue u cpaBHEHHE KJIETOK PAaCTEHHMH M )KMBOTHBIX 110/ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax.
Tema 1.4. Conep:xanue yue0HOr0 MaTepHaJa 2 - 1,2
Yraesoasl, VYrnesoas! u aunuasl B kietke. CTpykrypa n Ouonorunueckue ¢pyHkiun 6enkoB. Crpoenue Hykineotnnos, JJHK.PHK u AT®. 2 -
JIMIHABL, 0eakd U | Bupycsl u 6akreprodarm.
ux GyHKIMHU
Pazgen 2.
Opranmusm u ero 6 )
KH3HeeATeJbHOC
Thb
Tema 2.1. Coaep:xkaHue yueOHOT0 MaTepuaja 2 - 1,2
Oprammsm m ero | Opranu3m — eauHoe 1eioe. MuorooOpasue opranu3moB. @DyHkuuu oprann3ma. OOMEH BELIECTBOM U JHEpPrHeil. 2 -

$yHKIIN CamoBocnpounssenenue. becrionoe pasmuoxenue. Omionorsopenue. I10110Boi#i porece U Moj0Boe pa3MHOKEHHE.

Tema 2.2. Copep:xanue y4e0HOr0 MaTepHaJa 2 - 1,2
HNupuBuayanbHoe | nauBuayanbHOEe, OMOpPHOHAJIbHOE W INOCTAIMOpPHOHAJIbHOE  pa3BUTHE. VHAMBUAyalbHOE  pa3BUTHE  UEJIOBEKA. 1 -

pa3BHTHe. HacnenctBeHHOCT, M 3aKOHOMEPHOCTH HaciiefoBaHHUs. HacnmenoBaHwe NHpW3HAKOB y desoBeKka. [10J0BBIE XPOMOCOMBL.

Hacaencreennocr | CuensieHHOE C IOJIOM HacjeJOBaHHME.




b IIpakTHyeckoe 3aHsATHE
PenieHune 31eMeHTapHBIX TCHETHUCCKUX 3a1a4
Tema 2.3. Conep:xanue y4e0HOr0 MaTepHaJa 2 1,2
HsmenunBocTh. | ['eHeTHUYeCKHE 3aKOHOMEPHOCTH HM3MEHYHMBOCTH. Kiaccudukarms (opM HM3MEHYHMBOCTH. BiMsHHE MyTarcHOB Ha OpPTraHW3M 1
Cenexnus yenoBeka. IIpeamMer, 3a1aun M METOJIBI CENICKITNH. BHOTEXHOOTHSI, €¢ JOCTHKEHHS ¥ IePCIEKTHBEI Pa3BUTHSL.
IpakTHyeckoe 3aHATHE 1
AHaIM3 ¥ OIICHKA dTHYECKUX aCIIEKTOB Pa3BUTHsI HEKOTOPHIX MCCICIOBAHNN B OMOTEXHOJIOTHH.
Paznea 3. Bua 8
Tema 3.1. Coaep:xkaHue yueOHOT0 MaTepuaja 2 1,2
Bua. OBoaronusi | DBOJIOMUOHHAS TEOPHUS U €€ POJb B (OPMHUPOBAHHM COBPEMCHHOW €CTECTBEHHO- HAyYHOW KapTWHBI Mupa. Bum. TTomyssims 2
KaK CTPYKTypHas eIMHUIA BUa u sBosonnn. CuaTeTHdeckas teopus sBosonun (CTD), JIBIKyImye CHITBI SBOJTIOIUH.
Tema 3.2. Copep:xaHue y4eOHOI0 MaTepHaJa 2 1,2
Buosiornyeckuii | Pesynpratel 3Bomonmu. CoxpaHeHHE MHOT000Opaswsi BHIOB KaK OCHOBAa YCTOHYMBOTO pa3BuTHsi Onocdepsl. [Ipuuamab 1
nporpecc u BEIMHpPaHHS BUIOB. bromorndeckunii mporpecc u 6noorudeckuii perpecc. ' HIOTE3B! TPOUCXOXKICHHS KIU3HU.
Guonoruveckuii | [IpaKkTuYecKoe 3aHATHE 1
perpecc Orncanue ocobeld Buaa mo MophoJIOTHIECKUM pU3HAKaM. AHAITN3 OIEHKA Pa3IMYHbIX THIIOTE3 MPOUCXOXKICHUS KU3HU
Tema 3.3. Coaep:xkanue yueOHOT0 MaTepuaja 4 1,2
Bupa. Yenosex AHTpOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. JKOJIoTHIeckre (hakTophl aHTpoIroTreHe3a. [1osBIIeHre MBICTUTEIBLHOW ASSITETHOCTH 1 2
pa3ymMHbIit YIICHOPAa3AeNbHOM peun. [IpoucXoKaeHNE YeIOBEUSCKUX pac.
IIpakTHyeckoe 3aHsATHE 2
AHaNu3 U OlCHKA Pa3JIMYHBIX THIIOTE3 MPOUCXOKICHUS YCIIOBEKA
Pasnen 4.
8
IKOCHCTEMBI
Tema 4.1. Conep:xanue y4e0HOr0 MaTepHaJa 2 1,2
IKOJIOTHA U ee [Ipenmer u 3aa4u SKOJIOTHH. YYCHUE 00 IKOJOTHUECKUX (DAKTOpaX, yYeHHE O COOOIIECTBAX OPraHU3MOB, yUeHHE 0 Ouocdepe. 1
3aa4u Okosloruyeckue GakTopbl, UX 0COOEHHOCTB.
IIpakTHyeckoe 3aHsATHE 1
CocraBneHne TaOIHIB «DKoJormdeckue hakropsl ruapocdepst, atmochepsl, TuTochepsl U MPUCIIOCOOICHUE OPTaHU3MOB K
9THM (haKTOpam»
Tema 4.2. Conep:xaHue y4e0HOr0 MaTepHaJa 2 1,2
IKOCHUCTEMBI DKkonornyeckas xapakrtepuctuka Buaa. [loHstue 00 skonormyeckmx cucremax. llemw nmranus, Tpoduyeckne YpOBHH. 1
BroreomneHo3 Kak SKOCHCTEMA.
IIpakTHyeckoe 3aHATHE 1
Cocrapnenue neneit mutanus. CocTaBlIeHHE U aHATTN3 CPAaBHUTEIBHON XapaKTePHUCTHKH MPUPOIHBIX IKOCHCTEM U arpOCHCTEM
CBOEH MECTHOCTH
Tema 4.3. Coaep:kaHue yueOHOT0 MaTepuaja 4 1,2
Buocdepa un buocthepa — rmobanpHas skocuctema. Yuenne B. M. BepnHamckoro o Omocdepe. Pomb kuBBIX opraHu3sMoB B Omocdepe. 1
Ye10BeK buomacca. bronornueckuiit KpyroBopoT (Ha mpuMepe KpyroBopoTa yriepozaa). OCHOBHBIC HAIIPABJICHUS BO3JICHCTBUS YeIOBEKa
Ha 6uochepy. TpanchopManys eCTECTBEHHBIX IKOJIOTHIECKHX cucTeM. OCOOEHHOCTH arp0O3KOCHCTEM (arpoIeHO30B).
IpakTHyeckoe 3aHATHE 1

Pemenne sxonoruueckux 3aJay.




IIpakTHyeckoe 3aHsATHE
AHanu3 ¥ OleHKa IOCJEeICTBUI COOCTBEHHOMN JESTEIBHOCTH B OKPYXKAIOIIEH cpele, IMo0aIbHBIX SKOJOIHYECKUX MPoliIeM U
MyTeH UX pelIeHus

KoHTposbHasi paGoTa mo 0HOJOTUH 1
DOU3UKA 36
Paspea 5.
6
MexaHuka
Tema 5.1 Coaep:xkaHue yueOHOT0 MaTepuaja 2 1,2
Mexanuyeckoe Kunemarnka. Mexanudeckoe nBrxkeHHe. Tpaekropus aBmwkeHUs. CKOPOCTh, 3aKOH CIOXEHHsI CKOpocTel. [IpsMonmuerinoe 1
JBHIKEHHUE nBwkeHue. Yckoperne. CBOOOIHOE MTaJICHHUE TEI.
IpakTHyeckoe 3aHATHE 1
VccrienoBaHme 3aBUCUMOCTH CHITBI TPEHHUSI OT MAcCHI TeJa.
Tema 5.2 Coaep:kaHue yueOHOT0 MaTepuaja 2 1,2
JAuHamuka Jlnnamuka. Macca u cmia. BzanMogeiictBue Ten. 3akoHbl AuHaMUKH. CHITBI B IPUpOe. 3aKOH BCeMHPHOTO TATOTEHUSI. 1
IpakTHyeckoe 3aHATHE 1
VccriegoBaHme 3aKOHOB IMHAMHUKH.
Tema 5.3 Coaep:xkaHue yueOHOT0 MaTepuaja 2 1,2
3akoHbI 3aKoHBI COXpaHEHHS B MexaHWKe. VMiymsc Tenma. 3aKOH COXpaHEHHUS HMITysibca. PeakTnBHOE IBIDKeHHWE. MexaHHUYecKoe 1
COXpaHeHus nBKeHUe. Mexanudeckas pabora. MomrHocTh. Mexanuueckas 3Heprus. Kunerudeckas sHeprus. 3aKOH COXPaHCHUS IOJHOM
B MeXaHHKe MEXaHUYECKOW YHEPTHH.
IIpakTHyeckoe 3aHsATHE 1
HccrnenoBanre MEXaHUYECKOW U KHHETHYCCKOM YHEPTUU.
Pazgen 6. OcHOBBI
MOJICKYJISPHOI 6
¢usukm n
TePMOTUHAMHKHI
Tema 6.1 Copep:xanue y4e0HOr0 MaTepHaJa 2 1,2
ATOMHO- MonekyinsipHas ¢usmka. Mcropust aTOMUCTHYECKUX yYSHHH. ATOMHCTHYECKasi TEOpHs CTpOEHHs BelecTBa. Macca U pasmep 1
MOJIeKYJIApHOe MOJIEKYII.
cTpoeHue IIpakTHyeckoe 3aHATHE 1
BelecTea 3anonHenne TaOiuibl «Macca ® pa3Mep MOJEKYI», Ha OCHOBE HAOMIOJACHHHA, MOATBEPKIAIONIUX aTOMHO-MOJIEKYISIPHOS
CTPOCHHE BEIIECTRA.
Tema 6.2 Coaep:xkaHue yueOHOT0 MaTepuaja 2 1,2
TenoBele TenmoBoe IBM)KEHHE YaCTHI] BEHIECTBA, BpOyHOBCKOEe IBIDKEHHE. 3aKOH COXPaHEHHWS HSHEPTHH B TEIUIOBBIX IpOIeccax. 1
npouecchl HeoOpaTnmelii XxapakTep TEIIIOBIX IPOLIECCOB.
IpakTHyeckoe 3aHATHE 1
V3MepeHne TemnepaTyphl BeIecTBa B 3aBUCHMOCTH OT BPEMEHH ITPH W3MEHEHHSX arperaTHhIX COCTOSIHUH.
Tema 6.3. Coaep:xkaHue yueOHOT0 MaTepuaja 2 1,2
TepmoanHamuka | TepmomuHamuka. BHyTpeHHss sHeprus. PaboTta u TemiooTaaua Kak CriocoObl H3MEHEHUsSI BHYTPEHHEH sHepruu. [IepBolii 3aK0H 2
TEPMOAMHAMHUKHY. TeII0BbIC MAIIMHBI U UX TPUMCHCHHE.
Pa3gen 7. OcHoBbI 8

WICKTPOAMHAMUKHA




Tema 7.1 Conep:xanue y4e0HOr0 MaTepHaJa 2 1,2
DJIEKTPOCTATHKA | DICKTpOCTaTHKA. DJICKTPUYCCKUE 3apsibl U WX B3aMMOJCHCTBHE. B3amMmoneiicTBHE 3apsDKEHHBIX TN, 3aKOH COXpPAHCHHUS 1
3apspKEHHBIX Tell. 3akoH KynoHa. DnekTpudeckoe (3JIEKTPOCTATUIECKOS IOJIE, €r0 OCHOBHBIC XapAKTCPUCTUKU U CBS3b MEKIY
HUMU).
IIpakTHyeckoe 3aHATHE 1
VccriegoBaHme MPOBOJHUKOB M H30JISITOPOB B AIEKTPHYECKOM TOJIE.
Tema 7.2 Copep:xaHue y4eOHOI0 MaTepHaJa 2 1,2
ITocTosiHHBIH [ocrostHABIN 3nekTpryueckuii Tok. Cuila TOKa, HANPSDHKCHHE, HIIEKTPUIECKOe CONMpOTHBIEHHE. 3akoH OMa Ui yJacTKa IelH. 1
3JIEKTPUYECKUI TermnoBoe IeMCTBUE JIEKTPUUECKOTO TOKa U 3akoH J[xxoynsa-Jlenna.
TOK IIpakTHyeckoe 3aHATHE 1
COopKa >IEKTPUIECKOH IENH U M3MEPEHHE CIIIBI TOKA U HAIIPSDKCHHS Ha €€ PAa3TMYHBIX y9acTKax.
Tema 7.3 Copep:xaHue y4eOHOI0 MaTepHaJa 2 1,2
MaraurHoe noJjie | MarHuTHOE TIOJI€ U €r0 OCHOBHBIE XapaKTepHUCTUKH. JIeHiCTBHE MAarHWTHOTO IIOJISI HAa TPOBOJHUK C TOKOM. 3aKoH Amrepa. 2
DNEKTPOBUTATETb.
Tema 7.4 Coaep:xkanue yueOHOT0 MaTepuaja 2 1,2
DJIEKTPOMATrHUTH | SIBjICHHE JEKTPOMArHUTHON MHAYKIHK. DJICKTPOIBUTATENb. DIIeKTporeHepaTop. IlepeMeHHBIH TOK. 1
ast HHIYKIUA IpakTHyeckoe 3aHATHE 1
[Monmyyenne u nepegaya ACKTPOIHEPTHH.
Pasnen 8.
Koneboanus u 8
BOJIHBI
Tema 8.1. Conep:xanue yue0HOr0 MaTepHaJa 1,2
Mexannyeckne CBobOoanbie konedanns. [lepuon, yacrora u aMruiutyna kojacOanuii. 'apMoHHYeckne KoJjieoaHmsI. 2
KoJieOaHus U
BOJIHBI MexannvecKkne BOJHBI ¥ UX BUJBI. 3BYKOBBIC BOJHBI. ¥YJIbTPa3BYKOBBIC BOJHBL YIIBTPA3BYK U €r0 HCIIOJIH30BAaHUE B MCITUIIMHE 2
U TCXHHKE.
Tema 8.2. Copep:xanue y4e0HOr0 MaTepHaJa 2 1,2
DJIEKTPOMATrHUTH | DJIEKTPOMArHUTHBIC KOeOaHus U BOJHBL. KoyeOaTenbHbIi KOHTYP. DJIEKTPOMArHUTHBIC BOJHBI U KX CKOPOCTD. 2
ble K0JIe0aHus 1
BOJIHBI
Tema 8.3. Copep:xaHue yueOHOI0 MaTepHaJa 2 1,2
CaeToBbIe BOJIHBI | CBETOBBIC BOJHBL. 3aKOHBI OTPKEHHS M NpesioMyieHust cBeta. JInn3pl. Dopmylia TOHKOM JIMH3BI. 1
IpakTHyeckoe 3aHATHE 1
W3yuenne konebaHnii MaTeMaTHIECKOTO MasTHUKA. V3ydeHnne naTepdepeHIny u 1npaKkuy CBeTa
Pa3gen 9.
DJIeMeHThI 6
KBaHTOBOM
¢uzuku
Tema 9.1. Copep:xaHue y4eOHOI0 MaTepHaJa 2 1,2
KBaHTOBBIC KBanTtoBble cBolicTBa cBeTa. KBanToBas runoresa [Tnanka. @oTtosnextpudeckuii 3G hexT. 2
cBOlicTBa CBeTa
Tema 9.2. Copep:xanue y4e0HOr0 MaTepHaJa 2 1,2
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Du3uka aTomMa Monenu ctpoenus atoma. OnbitT Pesepdopra. 2
Tema 9.3. Coaep:xkanue yueOHOro MaTepuajia 2 1,2
®u3nka aToMHOro | dusnka aTOMHOrO s1/1pa ¥ dJIeMeHTapHbIX YacT. CocTaB M CTPOSHHE aTOMHOTO sjpa. PainoakTHBHOCTB. )i
sAApa u IIpakTHyeckoe 3aHsATHE 1
3J1€eMEHTAPHBIX 3amnonHeHue TadauLbl «PagnoakTHBHBIC U3JIyYSHUS U UX BO3AEHCTBUE HA XMBBIE OPraHU3MBbD»
YaCTHIY
Pa3gen 10.
BcesienHas u ee 2
IBOJIIOLUSA
Tema 10.1. Copep:xaHue yueOHOI0 MaTepHaJa 2 1,2
Bcenennasi u Crpoenne Beenennoii. DBomtonus Beenennoit. Mogens pacmmpsitomieiics Beenennoit. ITponcxoxnenne CoTHEIHONW CHCTEMBI. 1
Conneunas CoBpemeHHas pu3ndecKasi KapTuHa MHpA.
cucreMa Konrtpoabnas pa6ora no teme «Mexanuka. TernoBble U 3J1€KTPOMarHUTHBIE SIBICHUSD) 1
XUMust 28
Pa3gen 11. O0masn
M HeOpraHu4eckast 14
XUMHSA
Tema 11.1 Copep:xanue y4eOHOr0 MaTepuaJa 2 1,2
OcHoBHBIE IIpeamer xumun. BemectBo. Atom. Monekyna. Xumudeckuid ameMeHT u (opmbl cymiecTBoBaHus. IIpocTble M CIIOKHBIE 2
TOHATHS BellecTBa. AHTPONMA U ee MpU4KHbL. [IpuMepsl pacyeToB 0 XUMHYECKUM (hopMyJiam
W 3aKOHbI XUMHMH
Tema 11.2. Copep:xanue y4eO0HOr0 MaTepuaJa 2 1,2
Ilepuoguyeckuit | Otkpoitne Ilepnonuyeckoro 3akona. I[lepuonuueckas cucremMa xumuueckux aiemeHToB J[.M.Menneneesa. [lepronnueckuii 2
3aKO0H H 3aKOH B CBETE YUEHHUS O CTPOCHHH aTOMa.
Ilepunoanueckas
cucreMa
XHMHYECKUX
3J1€MEHTOB
Tema 11.3 Coaep:xanue yuedOHOro MaTepuaja 2 1,2
Ctpoenne Ilpupona xumuueckoit cBsizu. KoBaneHTHast CBs3b, MOJisipHas M HemnojsipHas. MoHHas cBs3b. AHHOHBI M KaTHOHBI. 1
BellecTBa Meramnyeckas cBsizb. BogopoaHas cBs3b.
IIpakTHyeckoe 3aHATHE 1
OmnpejienieHre TUIIOB XMMUYECKOH CBSI3M Y 00pa3lioB BEIIECTBA M MaTEepPHaIOB.
Tema 11.4. Copep:xanue y4eOHOr0 MaTepuaJa 2 1,2
Bona u pactBoper | Kpyrosopot Boxs! B npupoze. Bona B ObITy 1 Ha npousBoscTBe. PU3HUecKkre 1 XMMHYECKHe CBOMCTBa Boabl. JKecTkas Boja u 1
ee ymsirdyenue. OnpecHeHune Bojibl. MaccoBast 107151 BEIIECTBA B paCTBOPE Kak crioco0 BBIPAKEHHSI COCTaBa PacTBOPA
IIpakTHyeckoe 3aHATHE 1
Wzyuenne pacTBOpeHHsI TBEPbIX BELIECTB, 3aBUCUMOCTH PaCTBOPEHHs TBEPJBIX BELIECTB U ra3oB OT TeMIeparypsl. Pemenue
3a1a4u «CKOJIbKO BOJIbI Ha 3emiie?».
Tema 11.5. Copep:xxanue y4eOHOro MaTepuaJa 2 1,2
XumMuyeckue [onsiTre 0 xuMHu4eckoi peakuny. Tumbl XuMudecknx peakunii. CKOPOCTh peakuuy U (akTopbl, OT KOTOPHIX OHAa 3aBUCHT. 1
peakuuu TernoBoit 3pPexT XUMUIECKOH peakui. X MMUIECKOEe PaBHOBECUE H CITOCOOBI €r0 CMEIICHHUS.
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IIpakTH4yeckoe 3aHATHE
OmnpeneneHyue 3aBUCHUMOCTH CKOPOCTH XHMMHUYECKOH pEakIMM OT pPa3IM4HbIX (DAKTOPOB: TEMIIEPaTypbl, KOHLEHTPALUH
BEILIECTBA, ACHCTBUS KATAJIN3aTOPOB

Tema 11.6. Coaep:xaHue yuedOHOro MaTepuaja 2 1,2
Kaacenpukanmsa | OKcuzbl, KHCIOTHI, OCHOBaHHMSA, cond. [ maponms coneil. Cpena BOOHBIX pacTBOpoB. BomopomHslil moka3aTens pH pacTBOpoB. 1
HeopraHuveckux | [IpakTuyeckoe 3aHSATHE 1
coenuHenmii u ux | Ompenenenne pH pactBOpa coseid.
cBOlicTBa
Tema 11.7. Coaep:xaHue yuedOHOro MaTepuaja 2 1,2
MeTtaniasl 1 O6mue W ¢u3mdeckne cBoikicTBa MeTayuioB. OOmpe cnocoObl monmydeHUss MeTaioB. CIulaBbl: YepHbIE W IIBETHEHIE. 1
HeMeTaJLJIbI BzaumoneiicTBue MeTaJNIOB ¢ pacTBOpAMM KUCIOT U coseil. Hemeramnsl. ["ajorensr.
TpakTHYecKoe 3aHsATHE 1
Wzyuenne koppo3uu MeTayuioB. 3arojHeHHe Tadiaunbl «CIulaBbl METaUIOB M MX 3HAYCHHE B XO3SHCTBEHHOH AEATEIBHOCTH
YeJIOBEKay
Pa3gen 12.
Opranunyeckas 8
XUMHSA
Tema 12.1. Copep:xanue y4eOHOr0 MaTepuaJa 2 1,2
Teopus crpoennss | OCHOBHbIC MOHSTHS OPraHUYECKOH XHMMHUHM W TEOPUS CTPOCHHUsS OPraHMYEeCKMX CoeIuHeHWH. V3omepuss M ee BHIBL 1
OPraHu4ecKux MHoroo0pasue opraHuuecKUX COeMHEHUH.
coeIMHeHHii IIpakTHYecKoe 3aHATHE 1
3anoaHerne TabauIel «K MHOT000pa3re OpraHMdeCKUX COSTUHEHHID
Tema 12.2. Coaep:xkaHue y4edOHOro MaTepuaja 2 1,2
Yraesogopoasl | IIpenencHble W HENpeenbHBIE YriieBogopoabl. CTpoeHHe YIIEBOIOPOJOB M HMX CBOWCTBA. [IpMMeHEHHE YTIIEBOIOPOIIOB B 1
UX NPUPOAHBIE OpraHndeckoM cuHTese. Peakims nonnMepmsannn. Hedts, ra3, KaMeHHBIH yToiib- IPUPOIHBIC HICTOYHUKH YTIICBOJOPOIOB.
HCTOYHUKH IIpakTHYecKoe 3aHsTHE 1
3amomHeHHe TabIHIEl «XapakTepuCTHKa OSH3071a, alleTHICHa, MeTaHa, dTIIeHa. [IpuMeHeHne B X03IHCTBCHHON e TEIFHOCTH
YEIIOBEKAY.
Tema 12.3. Coaep:xanue yuedOHOro MaTepuaja 2 1,2
Kucnoponoconep:x | Cnuptsl, KapOOHOBBIC KHUCIOTHI.CIOKHBIE A(GUPHI: WX CTPOCHHUE W XapaKTepHbIE XHMHUYECKHE CBOWCTBA. METHIIOBBIA W 1
ammue STHJIOBBII CIMPTEHI, TIIMIEPHH, YKCyCHAs! KUCIIOTa, MBLTa KaK CONM BBICIINX KapOOHOBBIX KHCIOT. JKHPHI Kak CIOXKHBIE 3(PHUPEI.
OpraHmvecKue YT1eBoIbl: IIII0K032, KpaxMadl, IeJlIII03a.
COeIMHEHHSA IIpakTH4eckoe 3ansiTHE 1
3anosnHeHue Tabaunbl «XapaKTepUCTUKA IIIOKO3bl, Kpaxmala, LEJJI0JI03b], UX PAKTUYECKOE HCII0JIb30BAHUE)
Tema 12.4. Copep:xanue y4eO0HOro0 MaTepuaJa 2 1,2
AszoTcomepkamue | AMUHBI, aMUHOKHCIOTHI, Oenku. Ctpoenue u onosorndeckue GpyHkuny OenkoB. XMMUUECKHe CBOHCTBA OeskoB. ['eHeTHuecKue 1
OpraHmvecKue CBOMCTBA OCJIKOB.
COeIMHEeHHsI. I[IpakTH4eckoe 3ansITHE 1
IMosmmepsl. O6parnmMas u HeoOpaTHMasi JeHaTypalus Oenka
Pazgen 13.
Ipukaagnbie 6

ACNEKTbI XUMHUH
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Tema 13.1. Copep:xanue y4eOHOr0 MaTepuaJa 2 1,2
Xumus B [Tnactmaccet u BonokHa. Ilonstme o mactmaccax. IlpeacTaBUTENM CHHTETHUECKMX W HCKYCCTBEHHBIX —ITOJMMEPOB 1
npodeccnonanbno | (penonadopmanbieruaHble CMOJBI, IOJMBHHWIXJIOPHA, Te(IOH, LEUIYJIOMA) M WX IPUMEHEHHE B XO3SIHCTBEHHOM
W 1eATeTbHOCTH | JIESTEIbHOCTH 4eloBeka. HaTypanibHble, CHHTETHYECKHE M HMCKYCCTBEHHBIC MOJUMEpPbI. ALETATHOE W BUCKO3HBIE BOJIOKHA,
YyesgoBeKa XJIOPHMH, HUTPOH, KallpOH, HAIJIOH, JIaBCaH.
IIpakTHYeckoe 3aHATHE 1
O3HAKOMJICHHE C Pa3INYHBIMHU BUAAMH XMMHUECKHX BOJOKOH. OnpeneseHne pa3inuyHbIX BUIOB BOJOKOH.
Tema 13.2. Copep:xaHue yueOHOI0 MaTepuaJa 2 1,2
Xumus B XUMHSL ¥ OPTaHU3M UYeJIOBEKAa. XMMHUYECKHE 3JIEMEHTHl B OpraHu3Me denoBeka. OpraHndeckie U HEOPraHWIEeCKUE BEIECTBA. 1
opraHmusme benku, XUpBI, YIrICBOABI, BUTAMHHBI M HX WCTOYHHKHM JUI1 4UYeJOBEKa. POIb YIIICBOZOB M JKMPOB B OpraHH3ME.
YyeJIoBeKa CbOanancupoBaHHOE TUTAHKE.
IIpakTHYeckoe 3aHATHE 1
3anosnHenue Tadbauis! «Butamunbly, «[Iniessle J0OaBKMY.
Tema 13.3. Copep:xanue y4eO0HOr0 MaTepuaJa 2 1,2
Xumusi B 0ObITY Bopa u ee kauecTBo, BojocOepexxeHre. Mololye 1 YUCTSIINE BEHIECTBA — MX COCTAB, BIMSHHUE HA YeJIOBEKa. )i
TpakTHYecKoe 3aHsATHE 1
3anosHeHne TabIHIbl «XMMUYECKHE COSIMHEHH B OBITY U X CBOHCTBaY
IIpomeskyTouHas arTectanus - JlnddepennnpoBaHublii 3a4eT 2
Bcero: 100
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3. YCJOBHSA PEAJIM3AIIMM PABOYEM ITPOI'PAMMBI YYEBHOH
ANCIIUIIJINHBI

3.1. Jlns peanuzaumMu MporpamMMmbl y4eOHOM JUCHUIUIMHBI MPEAYCMOTPEHBI
CIEAYIOUIUE CIIEHHAIbHBIE TOMEIICHUS:

Ka0MHeT eCTECTBEHHO-HAYYHBIX JMCUMILINH, OCHAIIICHHBI 000pYy/I0BaHUEM:
O6opynoBaHue yueOHOTO KaOMHeTa:

— pabouure MecTa Mo KOJIMYECTBY O0Oy4aroIInXcs;

— pabouee MeCTO MpenoaBaTes;

— KOMIUIEKT Y4eOHO-METOANYECKON TOKYMEHTAINN;

— IUIaKaThl;

— (oHI cIaliI0BBIX MPE3CHTAITHII;

— JIEMOHCTpPAIIMOHHOE 000PYI0BaHUE.

TexHuueckue cpeacTBa 00yyeHus:

—  KOMIIBIOTEP, IPOEKTOP, IKPAH.

3.2. UndpopManmoHHOe o0ecnevYeHne peajn3auu MporpaMmmbl

OCHOBHBIE HCTOYHHUKH:

1. Caenko, O.E. EcrectBo3Hanue : yueOHoe nocodue / Caenko O.E., Tpyuinna
T.I1., JlorBunenko O.B. — Mocksa : KuoPyc, 2021. — 363c. — ISBN 978-5-406-
08158-7. — URL: https://book.ru/book/939217 — TekcT : 31eKTPOHHBIH.

2. Caenko, O.E. EcrectBoznanme. IlpakTukym : y4eOHO-IpPaKTHUECKOE
nocobue / Caenko O.E., Jlorsunenko O.B., bByposa C.C. — Mocksa : KnoPyc, 2021.
— 241 c¢. — ISBN 978-5-406-07893-8. — URL: https://book.ru/book/938427 —
TeKCT : 3JIEKTPOHHBIN.

JlonmoiHuTEe IbHbIC HCTOYHUKH:

1. Apremenko, A.U. Oprannyeckas xumus : yueOHuk / Aptemenko A.M. —
Mocksa : KnoPyc, 2018. — 528 c. — (CIIO). — ISBN 978-5-406-05331-7. — URL.:
https://book.ru/book/924050 — TekcT : 3ME€KTPOHHBIM.

2. I'muaxka, H.JI. O6mas xumus : yueoHoe nocooue / 'muaka H.JI. — Mockaa :
KuoPyc, 2020. — 749 c¢. — ISBN 978-5-406-01549-0. — URL:
https://book.ru/book/935925 — TekcT : 3neKTPOHHBIN.

3. I'a6puensan, O. C. EctectBo3nanue. Xumusa [Tekct] : yuebnuk / O. C.
["abpuensH. - 4-e usn., crep. - M. : Akagemust, 2018. - 240c. - (IlpodeccuonansHoe
o0pazoBaHue).

4. I'abpuensa, O. C. Xumus [Tekcr] : yuebnuk / O. C. I'abpuensn, U. I
OctpoymoB. - 7-e u3n., crep. - M. : Akagemus, 2018. - 272c¢. - (IIpodeccruonansHoe
o0pazoBaHue).

5. Konecnukos, C.M. Ob6mas 6uonorus : yaeoHoe mocooue / Konecaukon C.U.
— MockBa : KuoPyc, 2020. — 287 c¢. — ISBN 978-5-406-07383-4. — URL:
https://book.ru/book/932113 — TekcT : 3ME€KTPOHHBIN.

6. MamonToB, C.I'. O6mas O6uonorus : ydeonuk / MamonroB C.I'., 3axapos
B.b. — Mocksa : KnoPyc, 2020. — 323 c¢. — ISBN 978-5-406-07702-3. — URL:
https://book.ru/book/933564 — TekcT : 3MEeKTPOHHBIN.

7. Mycradun, A.I'. buonorus : yueOnuk / Mycradpun A.I'., 3axapo B.b. —
MockBa : KuoPyc, 2020. — 423 c. — ISBN 978-5-406-07514-2. — URL:
https://book.ru/book/932501 — TeKcT : 3MEeKTPOHHBIH.
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8. Camoitnenko, I1. . EctectBo3Hanue. ®usnka [Tekct]| : yueOnuk / I1. U.
Camoiinenko. - 4-e uza. crep. - M. : Akagemus, 2018. - 336¢. - (IIpodeccronansroe

obOpazoBaHue).

9. Camoiinenko, I1. . EcrectBo3nanue. ®usuka [Tekcr] : cOopauk 3ama4 / I1.
N. Camoiinenxo. - M. : Axkagemus, 2018. - 240 c. - (IIpodeccuonanbnoe
obOpazoBaHue).

10. Tpodumona, T.M. ®usmka. Teopws, pemieHue 3agad, JEKCHUKOH :
cinpaBounuk / Tpopumosa T.U. — Mocksa : KnoPyc, 2021. — 315 ¢. — ISBN 978-
5-406-03927-4. — URL: https://book.ru/book/936794 — TekcT : 3neKTPOHHBIN.

11. Tpodumona, T.U. Kpatkuii kypc pusuku ¢ mpuMepamu peiieHus 3aaad :
yueOHoe nocodbue / Tpopumora T.U. — Mocksa : KuoPyc, 2021. — 279 c. —
(CITO). — ISBN 978-5-406-03212-1. — URL.: https://book.ru/book/936320 — Texkct
: DJICKTPOHHBIN.

12. Tpymmna, T.II. EctectBo3Hanue : ydeOHOe mocoOue [DIeKTpOHHBIN
pecypc]/ T.I1. Tpymmuna, O.E. Caenko, O.B. ApytionsH. — Mocksa : KnoPyc, 2017.
— 364 ¢. — (CIIO) - Pexxum moctyma: https:// www.book.ru/

13. Xwumwus [Tekct] : npaktukym / O. C. I'abpuensun [u ap.] ; pen. O. C.
labpuensn. - 6-¢ u3n., crep. - M. : Akagemus, 2017. - 304c. - (IlpodeccuonanpHoe
obOpazoBaHue).

HNuTepHeT-pecypcesi:

1. DnexTpoHHass OMOIMOTEKA MO OMOJIOTHH. [DIEKTPOHHBIN pecypc]. — Pexxum
noctymna: https://allbest.ru/biolog.htm

2. Buptyanbnas oOpazoBarenpHass JnabopaTopus (HarysiiHas OWOJIOTHSA).-
[DnexTpoHHBIH pecypc]. - Pexxum noctyna: http:/www.virtulab.net

3. UadopMaIimoHHO-CTIPaBOYHBIA  pecypc 10 OHUOJOTHH. [DJIEKTPOHHBIN
pecypc]. - Pexxum gocryna: http:// www.cellbiol.ru/

4. buosiornyeckuii cioBapb OH-JAH. [DNEKTpOHHBIN pecypc]. — Pexum
noctymna: http://www.bioword.narod.ru
5.Mup  xumuu. [OJIeKTpoHHBIM  pecypc]. —  Pexum  pocryna:

http://chemistry.narod.ru

6. Xumus 1Jis Bcex: yueOHO-UH(DOPMAIIMOHHBINA CalT. [DIEKTPOHHBIN pecypc].
— Pexum pocryna: http://www.physchem.chimfak.rsu.ru

7. Xumus. [IneKTpoHHbIN pecypc]. — Pexxum moctyma: http://www.xumuk.ru

8. BupryanpHasg XuWMHYECKas IIKOJA. [DJEKTPOHHBIM pecypce]. — Pexum
nocTymna: http://maratakm.narod.ru

9. Xumust 11  BCceX: WUIIOCTPUPOBAHHbIE MaTepuaslbl MO  OOUIei,

OpPraHMYeCKOM W HEOPraHUYECKOM XUMHH. [DIJIEKTPOHHBIM pecypc]. — Pexum
noctymna: http://school-sector.relarn.ru/nsm
10. ®wusuka a1 g0003HATENBHBIX [DIEKTPOHHBIN pecypc]. — Pexum

noctyna: http: //fizika2010.ucoz.ru.

11. BupryansHbie sabopaTopHble paboThl MO (¢GuU3UKe. [DIEKTPOHHBIN
pecypc]. — Pexum JOCTyTIA! http://www.all-
fizika.com/article/index.php?id_article=110
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4. KOHTPOJIb U OILIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOM

JUCHUILIAHBI

PesynbTaTsl 00yyeHus

@DopMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTATOB 00yUYeHHUs

JIUYHOCHIHblE

YCTOMYMBBIA HHTEPEC K HICTOPUH U
JOCTUKECHHSIM B 00JIaCTH
€CTECTBEHHBIX HayK, UyBCTBO
TOPAOCTH 32 POCCUNCKHUE
€CTECTBEHHbIE HAYKH;

PesynbpTathl paboThl B rpymie (aKTUBHOCTh Ha 3aHSTUH).
OrneHka pe3ysIbTaTOB YCTHOTO OIPOCa IO BCEM TEMaM.
OrneHka pe3ynbTaToB BBHITIOTHEHHUS KOHTPOIBHON paboThl
o TeMe «MexaHuka. TennoBble U AIeKTPOMarHUTHBIE
SBJICHUSD», KOHTPOJIbHOW paboTHI 110 OHOIOTHH.

OreHka pe3ynbTaToB BBHITIOTHEHHS MTPAKTHYECKUX padoT.
Pesynpratel quddepeHipoBanHoOro 3a4eTa.

TOTOBHOCTB K TIPOIOJDKCHHIO
o0pa3oBaHMsl, MOBBIIICHUIO
KBaTMUKAIUU B U30paHHOM
npo¢eCCHOHATILHOM IeATELHOCTH C
UCITIOJIb30BaHUEM 3HAHUH B 00J1aCTH
€CTECTBCHHBIX HAYK;

Pesynbratel paboThl B TpyIIe (AKTUBHOCTh HA 3aHSATHH).
OrueHka pe3yabTaTOB YCTHOTO OMPOCa IO BCEM TEMaM.
OreHKa pe3ynbTaTOB BBITTOJIHEHNUS KOHTPOJIBLHOM pabOTHI
no teMe «MexaHuka. TennoBbie 1 3JIEKTPOMArHUTHBIE
SIBIICHUS», KOHTPOJIBHOU Pa0OTHI 110 OUOJIOTHHY.

OreHka pe3ynbTaTOB BBITIOJIHGHUS MTPAKTUYECKUX padoT.
Pesynbrarel quddepeHIInpoBaHHOIO 3a4eTa

O00BEKTUBHOE OCO3HAHHE 3HAUNMOCTH
KOMIIETEHIMI B 00J1aCTH
€CTECTBEHHBIX HAyK JIJIs 4eJIOBeKa |
o0IIecTBa, yMEHHE HWCIIOJIb30BaTh
TEXHOJIOTUYECKHE TOCTUKCHHUS B
obnactu GU3UKH, OMOJIOTHH ¥ XUMUU
JUTSI TIOBBIIIEHUSI COOCTBEHHOTO
WHTEIUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM MpodeccuoHaTbHON

TSI TeITbHOCTH;

Pe3ynbTaTel paboThl B rpymie (aKTHBHOCTD HA 3aHSITHH).
OreHKa pe3ysIbTaTOB YCTHOTO OIPOCa IO BCEM TEMaM.
OreHKa pe3yIbTaTOB BBITIOTHEHHUS KOHTPOJILHOM paboThI
no teMe 1o teMe «MexaHuka. TeroBbie u
JNIEKTPOMArHUTHEIE SBICHUS», KOHTPOJIHHON pabOTHI IO
OuoIOTHH.

OreHka pe3ynbTaToB BBITIOTHEHHS MTPAKTHYECKUX padoT.
Pesynbrate quddepenimpoBanHoro 3auera

YMEHHE MMPOAHATN3UPOBATh
TEXHOTEHHBIE TTOCIICACTBUS IS
OKpYKaroIIen cpeibl, OBITOBOM U
MIPOU3BOJICTBEHHOH JIEATEIILHOCTH
YeNOBEKa;

Pe3ynbTaTel paboThI B rpymie (aKTHBHOCTD HA 3aHSITHH).
OreHKa pe3ysIbTaTOB YCTHOTO OIPOCa IO BCEM TEMaM.
OreHKa pe3yIbTaTOB BBITIOTHEHHUS KOHTPOJILHOM paboThI
o teme «MexaHuka. TemnoBble U ANEKTPOMAarHUTHBIE
SIBJICHHST», KOHTPOJIHHOW pabOThI 0 OMOJIOTHH.

OreHKa pe3ysIbTaTOB BBITIOTHEHUS MTPAKTHUECKUX paldoT.
Pesynbratel quddepenimpoBanHoro 3auera

TOTOBHOCTBH CaAaMOCTOATCIIBHO
OOBIBATH HOBBIE IS cE0S
eCTeCTBeHHO-HayLIHBIe 3HAHUA C
HCIIOJIE30BAHUEM ISl 3TOTO
,Z[OCTyHHI:IX NCTOYHUKOB I/IH(bOpMaI_[I/II/I

Pe3ynbTaTsl paboThI B Tpymie (aKTHBHOCTD HA 3aHSITHH).
OreHKa pe3ysIbTaTOB YCTHOTO OIPOCa IO BCEM TEMaM.
OreHka pe3yIbTaTOB BBITIOTHEHHUS KOHTPOJILHOM paboThI
o teme «MexaHuka. TemnoBble U AIEKTPOMAarHUTHBIE
SIBJICHHST», KOHTPOJIBHOM pabOThI 0 OMOJIOTHH.

OreHKa pe3ysIbTaTOB BBITIOTHEHUS MTPAKTHUECKUX paldoT.
Pesynbratel quddepeHimpoBanHoro 3auera

YMEHUE YIIPABIIATh CBOCH
[TO3HABATENBbHOMN AEATEIbHOCTHIO,
IIPOBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'0 MHTEIUIEKTYaJIbHOIO
pa3BUTHS;

Pe3ynbTaTsl paboThI B Tpymie (AaKTHBHOCTD HA 3aHSITHH).
OreHKa pe3ysIbTaTOB YCTHOTO OIPOCa IO BCEM TEMaM.
OreHKa pe3yIbTaTOB BBITIOTHEHHUS KOHTPOJILHOM paboThI
o teme «MexaHuka. TeroBble U 311€KTPOMarHuTHbIE
SIBJICHHST», KOHTPOJIHHOM pabOThI 0 OMOJIOTHH.

OreHKa pe3yNIbTaTOB BBITIOTHEHUS MTPAKTHUECKUX paldoT.
Pesynbratel quddepeHimpoBanHoro 3auera
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YMEHHUE BBICTPAUBATh
KOHCTPYKTI/IBHBIG B3aUMOOTHOLICHUS
B KOMaHJIe [0 PEHICHHIO
o0Imux 3amad B 00JIaCTH
€CTECTBO3HAHMS;

Pesynbrarel paboThl B TpyIie (AKTUBHOCTh HA 3aHSATHH).
OrieHKa pe3ysIbTaTOB YCTHOTO OMPOCa [0 BCEM TeMaM.
OreHka pe3yIbTaTOB BBITIOTHEHHUS KOHTPOJILHOM paboThI
o TeMe «Mexanuka. TermIoBbIe U AIIEKTPOMAarHUTHBIC
SIBJICHHST», KOHTPOJIHHOM pabOTHI 0 OMOJIOTHH.

OrieHKa pe3ylbTaTOB BBITIOIHEHHS PAKTUIECKUX PA0OT.
Pesynbrater quddepeHIupoBaHHOTO 3a4eTa

Memanpedmemnble

OBJIaJICHUE YMEHUSMU U
HABBIKAMHU Pa3IUYHBIX BHUJIOB
MO3HABATEIbHOMN IEATEIBHOCTH IS
W3YYCHHUS Pa3HbIX CTOPOH
OKpY’KaIoIlIero eCTECTBEHHOTO MHUpa

Pesynbrarer paboThl B TpyIie (AKTHBHOCTh HA 3aHSATHH).
OrueHka pe3yiabTaTOB YCTHOTO OMPOCa IO BCEM TEMaM.
OreHka pe3ynbTaTOB BBITTOJIHEHNUS KOHTPOJIBLHOM pabOTHI
no TeMe «MexaHuka. TerIoBbie U 3IeKTPOMarHUTHbBIE
SIBIICHUS», KOHTPOJIHHOU Pa0OTHI 110 OUOJIOTHH.

OreHKa pe3ynbTaTOB BBITIOJIHCHUS MTPAKTUYECKUX padoT.
Pesynbrarel quddepeHInpoBaHHOIO 3a4eTa

MIPUMEHEHHE OCHOBHBIX METOJIOB
Mo3HaHUs (HaOIOACHUS, HAYIHOTO
AKCIIEPUMEHTA) IS U3YICHHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa, C KOTOPBIMU
BO3HHKAEeT HEOOXOIUMOCTD
CTAJIKMBATHCS B MPOPECCHOHATBHOMN

chepe;

PesynpTathl paboThl B rpymnie (aKTUBHOCTh Ha 3aHSITUH).
OrneHka pe3ysIbTaTOB YCTHOTO OIPOCa IO BCEM TEMaM.
OrneHka pe3ynbTaToB BBHITIOTHEHHUS KOHTPOJIBHON paboThI
o TeMe «MexaHuka. TennoBble U AIeKTPOMarHUTHBIE
SBIICHUSD», KOHTPOJIIbHOW pabOTHI 10 OHOIOTHH.

OreHka pe3ynbTaToOB BBHITIOTHEHHS MTPAKTHYECKUX padoT.
Pesynprate quddepennppoBanHoro 3aueTa.

YMEHHE ONPENEIIATh EIU U 3aa4u
NeSITeIbHOCTH, BEIOMPATh CPEACTBA
JUISl UX JOCTUKEHUS Ha TIPAKTHUKE;

Pesynbrarel paboThl B TpyIie (AKTUBHOCTh HA 3aHSATHH).
OrueHka pe3yinbTaTOB YCTHOTO OMPOCa MO BCEM TEMaM.
OreHKa pe3ynbTaTOB BBITIOJIHEHNS KOHTPOJIBHOH pabOTHI
no TeMe «MexaHuka. TernoBbie U 3IeKTPOMarHUTHbBIE
SIBIICHUS», KOHTPOJIHHOU Pa0OTHI 110 OUOJIOTHH.

OreHka pe3ynbTaTOB BBITIOJIHCHUS MTPAKTUUECKUAX padoT.
Pesynbrarel quddepeHIInpoBaHHOIO 3a4eTa

YMEHHE HUCII0JIb30BaTh Pa3Iu4HbIE
WUCTOYHUKH JUIS TTOJTy4CHUS
€CTeCTBEHHOHAY4YHOU HH(OpMALIUU U
OLICHUBATh €€ JOCTOBEPHOCTH JJIS
JOCTUKEHHUSI TIOCTaBJICHHBIX Leel
3a/1a4;

Pesynbrarer paboThl B TpyIie (AKTUBHOCTh HA 3aHSATHH).
OrueHka pe3yabTaTOB YCTHOTO OMPOCa IO BCEM TEMaM.
OrieHka pe3ynbTaTOB BBITTOJIHEHUS KOHTPOJIBHOM pabOTHI
no teMe «MexaHuka. TernoBbie ¥ 3IeKTPOMAarHUTHbBIE
SIBIICHUS», KOHTPOJIBHOU Pa0OTHI 110 OUOJIOTHHY.

OreHKa pe3ynbTaTOB BBITIOJIHGHUS MTPAKTUYECKUX padoT.
Pesynbrarel qudbepeHIInpoBaHHOIO 3a4eTa.

npeomemmole

c(hOpMHUPOBAHHOCTD MPEACTABICHHUH O
LIEJIOCTHON COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTUHE MUPA,
MPUPOJAE KaK €UHON LIETOCTHON
CHUCTEME, B3aUMOCBSI3H YEJIOBEKA,
MIPUPOJIBI K OOIIIECTBA,
HpOCTpaHCTBeHHO-BpeMeHHBIX
MaciTabax BceeneHuoi;

Pesynbrarer paboThl B TpyIie (AKTUBHOCTh HA 3aHSATHH).
OrieHKa pe3ylbTaTOB YCTHOTO OMPOCa [0 BCEM TeMaM.
OrneHka pe3yIbTaTOB BBITIOTHEHHUS KOHTPOJILHOHM paboThI
o TeMe «Mexanuka. TermIoBbIe U AIEKTPOMArHUTHBIC
SIBJICHHST», KOHTPOJIBHOM pabOThI 0 OMOJIOTHH.

OrieHKa pe3ylbTaToOB BBITIOIHEHHS PAKTUIECKUX Pa0OT.
Pesynbrater quddepeHIupoBaHHOTO 3a4eTa

BIIaJICHUE 3HAHUSMU 0 HanOoJee
Ba’KHBIX OTKpBITI/IHX U JOCTUKCHUMX B
00JIaCTH €CTECTBO3HAHMS,
IIOBJIMABIIIMX HA 3BOJIFOIIUIO
MIPEJICTABICHUH O TIPUPOJIE, HA pa3-
BHUTHUC TCXHUKHU U TeXHOHOFHﬁ;

Pesynbrarer paboThl B TpyIie (aKTHBHOCTh HA 3aHSATHH).
OrieHKa pe3ysIbTaTOB YCTHOTO OMPOCa [0 BCEM TeMaM.
OreHKa pe3yIbTaTOB BBITIOTHEHHUS KOHTPOJILHON paboThI
o TeMe «Mexanuka. TerIoBbIe U AIEKTPOMArHUTHBIC
SIBJICHHST», KOHTPOJIHHOM pabOThI 0 OMOJIOTHH.

OrieHKa pe3ylbTaTOB BBITIOIHEHHS PAKTUIECKUX Pa0OT.
Pesynpratel quddepeHIupoBaHHOTO 3a4eTa

c(hOpPMHUPOBAHHOCTH YMEHUS

PesynpTatel paboThl B rpymnie (aKTUBHOCTh Ha 3aHSITHH).
O1eHKa pe3yJIbTaToOB YCTHOTO OIIPOCa [0 BCEM TeMaM.
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MPUMEHSTh €CTECTBEHHO-HAYYHBIC
3HAHHSA IS OO BSICHEHHS
OKPYKAIOIINX SIBIICHUH, COXpaHCHHSI
3JI0pOBBsI, o0ecrieueHus Oe3omac-
HOCTH JKU3HECATEIBHOCTH,
0epe’KHOTO OTHOLIEHHS K IIPUPO/IE,
paroHaIBLHOTO
IPUPOJIONIONB30BAHUS, A TAKKE
BBITIOJIHEHUS POJT TPAMOTHOTO
noTpeouTens

OreHKa pe3yIbTaTOB BBITIOTHEHHUS KOHTPOJILHOHW paboThI
no teMe «MexaHuka. TernnoBbie U 3JIEKTPOMAarHUTHbBIE
SIBIICHUS», KOHTPOJIBHOU PA0OTHI 110 OUOJIOTHH.

OrieHKa pe3ysIbTaTOB BBITIOTHEHUS MTPAKTHUECKUX paldoT.
Pesynbrarel quddepeHIupoBaHHOIO 3a4eTa

c(hOpPMHUPOBAHHOCTD MPEACTABICHHUH O
HAaYYHOM METO/I€ MTO3HAHUS IPUPObI
U CpeICTBaxX U3y4eHUs MEramupa,
MaKpOMHUpa U MUKPOMUPA; BIIaJICHUE
MpUeMaMi €CTECTBEHHO-HAYYHBIX
HaOJIIOICHUI, OIILITOB, UCCICAOBAHMI
Y OLIEHKHU JJOCTOBEPHOCTH
MOJYYECHHBIX PE3YyJIbTATOB;

Pesynbrarel paboThl B TpyIie (AKTUBHOCTh HA 3aHSATHH).
OreHKa pe3ysIbTaTOB YCTHOTO OMPOCa [0 BCEM TeMaM.
OrieHKa pe3yNbTaTOB BBITIOJHEHHUS KOHTPOJIBHOU PadOThI
o TeMe «MexaHuka. TermIoBbIe U AIIEKTPOMAarHUTHBIC
SIBJICHHST», KOHTPOJIBHOM pabOTHI 0 OMOJIOTHH.

OrieHKa pe3ylbTaTOB BBITIOJIHEHHS PAKTUIECKUX Pa0OT.
Pesynbrarer quddepeHIupoBaHHOTO 3a4eTa

BJIQJICHUC TTOHSATHIHBIM aIlmapaToM
€CTECTBEHHBIX HAyK, MTO3BOJISIONINM
MO03HABaTh MHUP, y4aCTBOBATH B
JUCKYCCUSIX TI0O €CTECTBEHHO-
Hay4YHBIM BOIIPOCAM, HCIIOJIb30BaTh
pa3nUYHbIE HICTOYHUKH HH(DOpMAIH
JUTs TIOJITOTOBKU COOCTBEHHBIX padoT,
KPUTUYECKH OTHOCHUTBHCS K
coobmenussiMm CMU, conepskamum
HAY4YHYIO0 HHPOPMALHUIO;

Pesynbrarel paboThl B TpyIie (AKTUBHOCTh HA 3aHSATHH).
OreHKa pe3ylbTaTOB YCTHOTO OMPOCa IO BCEM TeMaM.
OrieHKa pe3yNbTaTOB BBITIOJHEHHUS KOHTPOJIBHOU PadOThI
mo TeMe «MexaHuka. TeroBbie U AIEKTPOMArHUTHBIC
SIBJICHHST», KOHTPOJIBHOM pabOThI 0 OMOJIOTHH.

OreHKa pe3ylbTaToOB BBITIOJIHEHHS PAKTUIECKUX Pa0OT.
Pesynbrarer quddepeHIupoBaHHOTO 3a4eTa

c(hOpMUPOBAHHOCTh YMEHUM
MOHUMATh 3HAYUMOCTh €CTECTBEHHO-
HAy4YHOT'O 3HaHMSI Ul KaX10ro
YeJI0BEeKa HE3aBUCHMO OT €To
po¢eCCHOHATIBHOM 1€ATENbHOCTH,
pa3nuyathb (HaKThl U OLEHKH,
CpaBHUBATh OLICHOYHBIE BBIBOJIBI,
BUJICTh UX CBS3b C KPUTEPUSIMHU
OLIEHOK U CBSI3b KPUTEPHEB C
OIIPEJIETICHHON CUCTEMOU LIECHHOCTEH.

PesynpTathl paboThl B rpymie (aKTUBHOCTh Ha 3aHSITUH).
O1eHKa pe3yJIbTaToOB YCTHOTO OIIpOCca [0 BCEM TEMaM.
O1eHKa pe3yJIbTaToOB BBIIIOJIHEHUS KOHTPOJIbHONW PabOThI
o Teme «MexaHuka. TemnoBbIe U 3JeKTPOMarHUTHBIC
SBJICHUSD», KOHTPOJIIbHOW pabOTHI 110 OHOIOTHH.

O1eHKa pe3yJbTaToOB BBIIOJIHEHUS IPAKTUUYECKUX PadoT.
Pesynpratel quddepenupoBanHoro 3auera
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