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IPOrpaMMBbI MMOATOTOBKH CIIEHUATMCTOB CPETHETO 3BEHA MO CIEIUATBHOCTH CPEAHETO
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Pabouass mporpamma yueOnoit aucuumauasl OJ[.01.04. EcrectBo3nanue paspabotaHa B
COOTBETCTBUH C TPEOOBAHUSAMU:

- (QenepanbHOTO TrocyJapCTBEHHOro oOpa3zoBarenbHOro cranjgapra (naisee — PrOC)
cpeaHero o61iero 0opa3oBaHus;

- (QemepanbHOrO TOCYIapCTBEHHOTO CTaHAapTa CPEAHEr0  MPOPECCHOHATHHOTO
oOpazoBanust (manee — CIIO) mo cneumansHocTH 51.02.01 HaponmnHoe Xym0’XKeCTBEHHOE
TBOPYECTBO (10 BUJIAM);

- peKOMEHJAIMSIMH [0 OpraHU3allMu TOJY4YeHHs] CpelHero oOmiero oOpa3oBaHus B
npejenaax OCBOCHHs 00pa30BaTeNbHBIX IPOrPaMM CPEIHETO MPOo(hecCHOHATFHOTO 00pa30BaHUS
Ha ©0a3e OCHOBHOIO 0OIIero oOpa3oBaHus C y4deToM TpeboBaHUN  (enepaabHbIX
rOCy/lapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB M IOJy4aeMOH CHEIUAJIbHOCTH CPETHETO
npodeccuoHanbHOro 00pazoBaHus (MUCbMO JlemapTamMeHTa TOCyIapCTBEHHOM IOJUTHKU B
cdepe moarotoBku padounx kajapos u IO Munoodpuayku Poccun ot 17.03.2015 Ne 06-259);

- OpUMEpPHOW MporpaMMbl  yd4eOHOM  aucuMIuiuHbl — «EcTecTBO3HaHUE»  Jid
npodeccuoHaNbHBIX  00pa30BaTeNbHBIX OpraHu3alii, pexoMeHnoBaHHOW deaepanbHbIM
rOCy/IlapCTBEHHBIM  aBTOHOMHBIM  yupexjaeHueM «@DenepaibHblii UHCTUTYT  pa3BUTUS
oOpazoBanus» (naiee — PI'AY «OHPO») B kauecTBe MPUMEPHOU MPOrpaMMBbl I pealn3alnuu
OCHOBHOW mpodeccroHanbHOi oOpa3oBarenbHol nporpammbl CIIO Ha 0a3e OCHOBHOIO
o01iero oOpa3oBaHus ¢ MOJIYYEHHEM CPEIHEro o01iero oopazoBaHus, NpoTokoa Ne 3 oT «21»
utonst 2015r., peructpanmonHsii Homep pereHzun Ne 378 ot «23» wuronst 2015 r. DI'AY
«DOUPO».
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IMACTIOPT PABOYEHN MTPOT'PAMMBbI YYEBHOM JTUCIITUTTJIMHBI
O/1. 01.04. EcTtecTBO3HAHME

1.1. O6s1acTh IPUMEHEHHUSs POTrPaAaMMBbl Y4eOHOH TN CUMIJIMHBI

[Iporpamma  y4eOHOW  JUCHUIUIMHBI «EctrecTBO3HaHME»  SBIAETCS ~ YacThIO
00111e00pa30BaTENLHOTO IIMKJIAa 00pa30BaTENbHOW MPOrpaMMbl TIOJITOTOBKH  CIIECIIMAIUCTOB
cpennero 3BeHa (manee — IIIICC3) mo chenuanbHOCTH CpEIHEro MpoQecCHOHATBHOTO
obpazoBanust 51.02.01 HapoaHoe Xyao0KeCTBEHHOE TBOpUECTBO (IO BHUAAM) T'yMaHUTApHOIO
npodwtst mpoheCcCHOHATHPHOTO 00pa30BaHUS.

1.2. MecTo y4eOHOIi TUCIUILIHHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH
CIEeNUAJIMCTOB CPeIHEro 3BeHa

YyeOHast TUCIUIUINHA SBIISICTCS TUCIUATLIMHON 00Ieo0pa30BaTeIbHOTO yUeOHOTO KA B
COOTBETCTBUH C TYMaHUTAPHBIM MpoduIemM npopecCHoHaATBHOTO 00pa30BaHMUsL.

VYyebHas nucuMIuiHa OTHOCHUTCS K mpenMeTHo obnactu ®I'OC cpeanero oodiiero
oOpa3zoBaHUs OOIIIECTBEHHbIE HAYKH IO BBIOOPY M3 00s3aTEIBHOM MpPEeaMETHON o0nacTu
«EcTecTBeHHBIC HAYKNY.

YpoBeHb ocBOeHUsT yueOHON aucturuinHbl B cooTBeTcTBUU ¢ PI'OC cpennero olriero
oOpa3oBaHus 0a30BBIi.

Peanuzanus comepykanus yueOHOM AMCIMIUIMHBI MPEAnojaraeT coOMIoJAeHUe MPUHIIUIA
CTPOTOil TMPEEeMCTBEHHOCTH IO OTHOUIEHUIO K cojJiepkKaHuio Kypca «EcTecTBo3HaHUE» Ha
CTYIEHH OCHOBHOTO 00111ero 00pa3oBaHMUsl.

B To e Bpems yueOHas mucnmiuinHa «EctecTBo3HaHWe» I MPodheCcCHOHATBHBIX
o0pa3oBaTeNbHBIX OPTaHU3AIN 0071a/TaeT CAMOCTOSITEILHOCTBIO U IIETBHOCTHIO.

Pabouas rporpamma y4ueOHOMI JIUCLUIIIMHBI «EcTecTBO3HaHME» “MeeT
MEXIUCIUIUIMHAPHYIO CBSI3b € 00mIe00pa3oBaTeIbHBIMM ~ YYEOHBIMH  JUCUUILIMHAMU
«Teorpadusiy u mpodeccuoHaTbHBIMU aucuunmHamu - «Pucynok», «Kusonucey,

«be30macHOCTh KU3HEAEATEIBHOCTH.

N3yuenne ydyeOHOW MUCIMUIUIMHBI 3aBEPIIACTCS MPOMEXKYTOUHOU aTTecTanuer B (opme
muddepenurpoBanHoro 3au€éra B pamkax ocBoeHus [IIICC3 na 0a3e OCHOBHOro 0OILEro
oOpa3oBaHUs.

1.3. [lmanupyemMsblie pe3yabTaThbl 0CBOEHUS YUEOHOH JUCITUTITIMHBI
B pe3ynbrare ocBoeHUs yueOHOM JUCIUIUIMHBI 00YUYarOIIUICS TOJDKEH YMETh:

- OPUEHTHUPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATUSIX U HHPOpMALTIT
€CTECTBEHHOHAYYHOI'O COJICP/KAHUS,

- paboTaTh ¢ €CTECTBEHHOHAYYHOW WH(OPMAITUEH: BJIaJeTh METOJaMH TIONCKA, BBIICIATh
CMBICJIOBYIO OCHOBY U OIICHHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

- UCTIONB30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B TTIOBCEAHEBHOM JKU3HU I 00€CTICUCHMUSI
0€30MacHOCTH KU3HEICITSIILHOCTH, OXPAHBI 3I0POBbsI, OKPY>KAIOIIEH CPeIbl,
sHEprocOepeKCHHMS.

B pesynbrarte ocBoeHUs yueOHOM TUCIUTITUHBI 00YUYAIOMIUNACS TOJDKEH 3HATh:

- OCHOBHBIC HAYKH O MPUPOJE, UX OOIIHOCTh U OTIUYUS;

- €CTECTBEHHOHAYYHBIN METO/I O3HAHUS U €r0 COCTABJISAIONINE, €IUHCTBO 3aKOHOB
pupoasl Bo Beenennoi;

- B3aMMOCBA3b MEXKy HAYUYHBIMU OTKPBITUSIMUA U PA3BUTUEM TEXHUKHU U TEXHOJIOTHIA;



- BKJIaJ] BEJTUKUX YYEHBIX B (DOPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI

MUpa.
CopepxaHue TUCHUILUIMHBI JOJDKHO OBITh OPUEHTHPOBAHO HA MOATOTOBKY CTYACHTOB

K ocBoeHHio npodeccuonanbubix Moxyiei IIICC3 mo cmemmansuoctu 51.02.01 Hapoanoe
XYZ0>KECTBEHHOE TBOpPYECTBO (MO BUAaM). B mporiecce 0CBOCHUS AUCIHMILIUHBI Y CTYACHTOB
T0JDKHBI (hopMupoBath o61mue komneTeHuu (OK)

OK 10. Hcnonb3oBaTh yMEHUS M 3HAHUA YYEOHBIX JUCHUIUIMH (eaepalbHOro
rOCy/IapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa CpeaHero oO0mmero oO0pa3oBaHHS B
po(heCCUOHATTLHON ACSITEIbHOCTH.

[Tnanupyemsble pe3ysbTaThl OCBOCHHS yU€OHOU AUCIUITIINHBIL

JIMYHOCTHBIE Pe3yJbTAThI:

- YCTOMYMBBIA MHTEpPEC K HUCTOPUU M JOCTHKEHHSIM B OOJACTH €CTECTBEHHBIX HayK,
YyBCTBO TOPJIOCTH 3a POCCUNCKHE €CTECTBEHHBIEC HAYKH;

- TOTOBHOCTb K NPOJOJKEHUIO 00pa30BaHUs, MOBBILICHUIO KBATU(UKALUU B U30paHHOM
PO ECCUOHAIBHOM IESITEIbHOCTH C UCIOJIb30BAHUEM 3HAHUM B 00JaCTH €CTECTBEHHBIX HAYK;

- 0OBEKTUBHOE OCO3HAHUE 3HAUMMOCTHU KOMIIETEHLIUN B 00JIaCTU €CTECTBEHHBIX HAyK JJIs
YyelioBeKa W OOIIEeCTBAa, YMEHUE HCIOJIb30BaTh TEXHOJOTMYECKHE JOCTHKEHUS B 001acTH
Gbu3MKN, XUMUHM, OUOJIOTUN IS TOBBIMIEHUS COOCTBEHHOTO HWHTEIEKTYAJIIbHOTO Pa3BUTHS B
BBIOPAHHOU TPO(PECCHOHATIBHOM 1EATEIbHOCTH;

- YMEHHE IPOaHAIU3UPOBATh TEXHOTEHHBIE IOCIEACTBHSI I OKPYXKAIOLIEH cpeibl,

- OBITOBOM U IPOU3BOACTBEHHOM JI€ATEIBLHOCTH UEIOBEKA;

- TOTOBHOCTb CAMOCTOSITEJIBHO JOOBIBATh HOBBIE JIJIsl CEOSI €CTECTBEHHOHAYYHBIE

3HAHMSI C UCIIOJIB30BAHUEM JJIsl 3TOTO JOCTYIHBIX UCTOYHUKOB HH(POPMALIUH;

- YMEHHE€ YIpaBJsATh CBOEH IMO3HABATEIbHOM AESATENbHOCTHIO, MPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

- yYMEHHE BBICTpanBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMaHJE MO PEIICHUIO
o01IuX 3a7a4 B 00JIaCTH €CTECTBO3HAHMUS

MeTanpeaMeTHbIe Pe3yJabTaThl:

- OBJIQJICHHE YMEHUSMU M HABBIKAMHU PA3JIMYHBIX BUJOB MMO3HABATEIHHOU ACSATEIHHOCTU
JUTSI U3yYEHUSI PA3HBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MHUPA;

- TMPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHHS (HAOIIOJEHUS, HAYYHOTO SKCIEPUMEHTA)
JUISL U3YyYEHUS PA3UYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, C KOTOPBIMU
BO3HUKAET HEOOXOJMMOCTh CTAJIKUBAThCA B MpodeccuoHanbHOU chepe;

- yMEHHE ONpEIeNsATh IEIW W 3aJadyd JICITCIbHOCTH, BBIOMpATh CPEACTBA JUIT HX
JOCTHKCHUS Ha TTPaKTHKE;

- YMCHHE HCIIOh30BaTh PA3JIMYHBIC WCTOYHWKHW JJIs TOJYYEHUS €CTECTBEHHO-HAyYHON
nH(OPMAIMHU U OLIEHUBATh €€ JOCTOBEPHOCTH JIJIsl JOCTHIKEHUS ITOCTaBJICHHBIX IIEJICH U 3a/1a4;

npeAMeTHbIE Pe3yJbTAThI:

- c(OPMHUPOBAHHOCTH MPEACTABICHUI O IEIOCTHON COBPEMEHHOM €CTECTBEHHO-HAYUYHOMN
KapTHHE MUpA, IPUPOJIC KaK €AUHOM LIEJIOCTHOM CUCTEME, B3aUMOCBSI3H YEJIOBEKA, IPUPOJIBI U
o011ecTBa, MPOCTPaHCTBEHHO-BPEMEHHBI MaciTabax Bcenennoi;



- BJAJICHHE 3HAHUSIMH O HauOOJee BaXKHBIX OTKPBITHSX M JOCTHKEHUSAX B 001acTH
€CTECTBO3HAHMUSI, TMOBJIMSIBIIMX HA JBOJIOLUIO MPEACTABICHUNA O MOPUPOJE, HAa pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

- c(hopMUPOBAaHHOCTH YMEHHS NTPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHUS I OOBSICHEHUS
OKPY)KAIOUIUX  SIBJICHUH, COXpaHEHHUS 3JI0pOBbS, o0ecrnieueHus 0e30macHOCTH
KU3ZHENIEATEITbHOCTH, OepekHOTO OTHOIIEHUS K pUPOJIE, palMOHAIBHOTO
IPUPOAOIIOIH30BAHNUS, & TAKXKE BBITIOJIHEHUS POJIM TPAMOTHOTO TOTPEOUTEIS;

- cOpMUPOBAHHOCTH MPEJCTABICHUA O HAYYHOM METOJE IO3HAHUS MPUPOABl U
CpeliCTBaxX M3Y4YEHUsI MeraMmupa, MaKpoMHUpa U MUKPOMUDA;

- BIIQJICHUE TpPUEMaMU €CTECTBEHHOHAYYHBIX HAOJIOJICHUN, ONBITOB, HMCCIECIOBAaHUN U
OIIEHKH JIOCTOBEPHOCTH MOJIYyYECHHBIX PE3YJIbTATOB;

- BJIQJICHUE MOHSITUNHBIM anmnapaToM €CTECTBEHHBIX HAYyK, MO3BOJISIIOLIMM TO3HABATh MU,
y4acTBOBAaTh B JUCKYCCHUSIX IO €CTECTBEHHOHAYYHBIM BOIPOCAM, HCIOJIb30BaTh Pa3JIMYHbIC
HMCTOYHUKU WH(POPMAIMH TSI TTOATOTOBKA COOCTBEHHBIX PAOOT, KPUTUUECKH OTHOCHTHCS K
cooOienusiMm CMU, conepxaiiuM HaydyHyl0 HUHQOpMAIIHIO;

- chOpMHUPOBAHHOCTH YMEHUI MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JJIs
KaXJIOTO YeJIOBEKa HE3aBUCUMO OT €0 MPO(PECCUOHAIBHON JIEATeNIbHOCTH, pPa3inyaTh (GaKThl
U OLICHKHU, CPAaBHUBATh OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLIEHOK U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOMN LIEHHOCTEN.

OcBoenne  conmepxkanust  yueOnort — mucrumimabl  OJ1.01.04.  EcrectBo3nanme
obecrnieunBaeT (popMHpPOBAHUE W PA3BUTHE YHUBEPCAIBHBIX yUYEOHBIX JCHCTBHI B KOHTEKCTE
MIPEEeMCTBEHHOCTH (POPMUPOBAHKS OOIIUX KOMITCTCHITUH.

Buabl yHuBepcajibHbIX y4eOHbIX IeHCTBUI OO01mue KoOMIeTeHIIUN
(B coorBercTBUH ¢ PT'OC CIIO
10 CIEeMATBLHOCTH)

JInynoctHbie YY /I OK 10. Hcnonws3oBaTh yMEHHUS U
CaMOOIIPEIEICHNE — JIUYHOCTHOE SHATHA YUEOHBIX AMCIUTUTH
. _
’ (denepaibHOrO  roOCyAapCTBEHHOIO
Mpo(eCcCUOHANIBHOE, JKU3HEHHOE
00pa3oBaTeIbHOTO CTaHjaapTa
CaMOOIIPEIEIICHHE;

cpenHero oobmiero oOpa3oBaHHs B

. CMBICTI000pa30BaHNE — YCTAHOBJICHUE .
poheCCHOHAIBHON JEATCIIBHOCTH.

YYAIIAMHUCS CBSI3M MEXKTY IENTBI0 YU4eOHOM
JESATETLHOCTH U €€ MOTHBOM, IPYTUMU
CJIOBaMHM, MKy PE3yIbTaTOM YUCHUS U
TeM, 4TO MO0y AACT NeATeTbHOCTD, PaIu
YEero OHa OCYIIECTBISETCS.

. HPaBCTBEHHO-ITHUYESCKAsl OPUCHTALIHS —
NeHCTBUE HPABCTBEHHO — THYECKOTO
OIICHUBAHUS YCBAUBAEMOI'O COJICPKAHUS,
obecrnieunBaroIee JIMYHOCTHBIA MOPATHHBIN
BBHIOOP Ha OCHOBE COIUAJIBHBIX U
JIMYHOCTHBIX IIEHHOCTEH.

PeryasituBubie YY /| OK 10. Hcnonb3oBaThb yMeHHS HU
. LesenoiaraHieé  — KakKk  IIOCTAHOBKA | 3HAHUS  Y4eOHBIX JTUCLMILINH




yueOHOM 3ajaul Ha OCHOBE COOTHECEHUS
TOrO, 4YTO YX€ W3BECTHO U YCBOEHO
y4aluMcs, U TOro, YTO €I1le HEU3BECTHO;
IJJAHUPOBAHUE OINpEJEICHUE
MIOCJIEI0BATEIbHOCTH MIPOMEKYTOUHBIX
Hejgeldl C y4eTOM KOHEYHOIO pe3yJbTara;
COCTABJICHHE IUIaHA W MOCJIEAO0BATEIIBHOCTH

JICUCTBUI;
IPOTHO3UPOBAHUE — MPEIBOCXUILICHUE
pe3yjabTata W  YPOBHS YCBOGHHMS; €ro

BPEMEHHBIX XapaKTEPUCTHK;

KOHTPOJIb B (OopME CIHYEHHUS CHocoba
NEUCTBUS W €ro pesyjpTaTa C 3aJaHHBIM
ATAJIOHOM C LEJIBIO oOHapyXeHHUs
OTKJIOHEHUH OT HETO;

KOPpEKIIMg — BHECEHHE HEO0OXOIMMBIX
JOTIOJTHEHUN U KOPPEKTHUB B IUIAH U CIOCOO
NEUCTBUS B ciIydae pPacxoXKaeHus
0’)KMJIAEMOTO pe3yJbTaTra JEUCTBUSA M €ro
peanbHOro NMPOAYKTA,

OLICHKA — BBIACICHUE M OCO3HAHHE
y4ammmMmcs TOro, 4TO y’K€ YCBOCHO H YTO €IIIe
IIOJUIEKUT YCBOCHUIO, OLICHUBAHUE KAayeCTBa
Y YPOBHS yCBOCHUS,

caMOperyisiius Kak CHOCOOHOCTh K
MOOUIM3alMU CUJI U YHEPTHH; CIIOCOOHOCTH
K BOJICBOMY YCWJIMIO — BBIOOPY B CUTYyallUuu
MOTHBALMOHHOTO KOH(JIMKTA U K
ITPEOJOJICHHIO TPENSATCTBUM.

dbenepalbHOTO  TOCYIapCTBEHHOTO
o0pa3oBaTeIbHOTO CTaHaapTa
cpeaHero oo6imero oOpa3oBaHUsI B
poeCCHOHATEHOM eI TETHEHOCTH.

ITo3HaBaTeabHbIE YY ][
Obweyuebnvie yHUuBepcaivbHbvle OelUCmBUsL.

CaMOCTOSITENIEHOE BBIJICTICHHE u
(dbopMynMpoBaHHE O3HABATENILHOM LIETH;

NOUCK M  BbIACIIEHUE  HEOO0XOAMMOMN
uHpopmanuu; IpUMEHEHUE METO/IOB
MH(POPMALIMOHHOTO TOKMCKAa, B TOM YHUCJE C
MOMOIIbI0 KOMIIBIOTEPHBIX CPEJICTB;

CTPYKTYPUPOBAHUE 3HAHUM;

OCO3HAaHHO€ U IMPOU3BOJBHOE MOCTPOCHUE
pEUYEeBOTO  BBICKA3bIBAHUSI B YCTHOM U
MUChbMEHHOH (popMme;

BBIOOp HamOoJee A (HEeKTUBHBIX CITOCOOOB

pemieHns  3aJad = B 3aBUCUMOCTH  OT
KOHKPETHBIX YCIIOBUM;
pediekcus  cmoco6oB U yCIIOBUH

ﬂCﬁCTBHH, KOHTPOJIb W OICHKA Iponccca M

OK 10. Hcnonw3oBath YMEHHS H

3HaHWUSA  y4YeOHBIX  JUCIHILTAH
dbenepaibHOTO  TOCYIapCTBEHHOTO
00pa3oBaTEILHOTO cTaHjapTa

cpenHero oo6miero oOpa3oBaHHs B
po(hecCHOHATLHOM e TEIIBHOCTH.




pE3yNbTaTOB JEATEIbHOCTH;

. CMBICIOBOE  4YTE€HHE; IMOHHUMAaHHE U
aZieKkBaTHasi  OILIGHKAa  f3bIKa  CPEJICTB
MaccoBOM HHGOpMaIH;

. MOCTaHOBKA u dopmynupoBaHue
npoOJeMbl, CaMOCTOSITEIbHOE  CO3/IaHUE
QITOPUTMOB JICSTENIBHOCTH TIPH PEIICHUU
npo0jeM  TBOPYECKOIO M MOMCKOBOTO
XapakTepa.

Jlocuueckue ynusepcanvhvle Oelicmeus:

. aHaJu3;

. CUHTE3;
. CpaBHEHUE, KiaccupUKalus 0OBEKTOB MO
BBIJICJIEHHBIM IIPU3HAKAM;
. NOABEJACHUE TI0J] IOHSATHUE, BBIBEACHUE
CIICACTBUM;
. YCTAHOBJICHHE TPUYUHHO-CJICJICTBEHHBIX
CBSI3CH;
. IIOCTPOEHUE JIOTUYECKOMN enu
pacCyXJIeHUN;
. JIOKa3aTeIbCTBO;
. BBIJIBUKEHHUE TUTIOTE3 U MX 000CHOBAHUE.
Ilocmanoska u peuierue npobiemol.
. dbopmyupoBaHKE MPOOJIEMBI;
. CaMOCTOSTENIbHOE  CO3/IaHHE  CIOCOOOB

pemieHuss  mpoOJieM  TBOPYECKOTO U
MOMCKOBOTO XapakKTepa.

KommyHnukatuBHbie YY /|

. TUTAaHUPOBAHUE YYEOHOTO COTPYIHUYECTBA
C YUUTEJIEM U CBEPCTHUKAMU — ONPEJICIICHUE
nenen, (yHKIUHA YyYaCTHUKOB, CIIOCOOOB

B3aUMOCHCTBUS;

. [IOCTAaHOBKa BOIPOCOB — HWHULIMATHBHOE
COTPYIHMYECTBO B TIOMCKE H  cOope
uH(popmanuu;

. paspenieHue KOH(JIUKTOB — BBISIBIICHUE,

uaeHTUUKALMSA TPOOIEMbI, TOUCK U OLICHKA
aJlbTEPHATUBHBIX  CIIOCOOOB  pa3pelleHUe
KOH(DJIMKTa, TPUHATAE pEUIEHUS U €ro

peanu3anusi;

. YIIPAaBJICHUE TIOBEJCHUEM IIApTHEpA —
KOHTPOJIb, KOPPEKILMsA, OIECHKAa JICHCTBHUMI
apTHEpA;

. YMEHHE C JOCTaTOYHOW TOJHOTOM WU

TOYHOCTBIO  BbIpaXaTb CBOM MBICIIN B
COOTBCTCTBHMM C 3aJadyaMHM MW YCJIOBHIMH

OK 10. Hcnonw3oBarh YMEHHS H

3HaHWUSA  y4YeOHBIX  JUCIHILTAH
dbenepaibHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeILHOTO cTaHjapTa

cpenHero ob6miero oOpa3oBaHHs B
po(hecCHOHATLHOM e TEIIBHOCTH.




KOMMYHUKAIIMH, BIaJICHUE MOHOJOTUYECKON
U Jauaioruyeckoil  ¢opmamu  peun B
COOTBETCTBUM C TIpaMMaTHYEeCKUMU U
CUHTAaKCUYECKUMHU HOPMaMU POJIHOTO SI3bIKA.

1.4. Ko/im4ecTBO 4aCOB HA OCBOCHHE NMPOTrPaMMbl Y4eOHOM JUCHUNITIMHBI

MaxkcuManbHas yaeOHast Harpy3ka oOydatromerocsi: 54 yaca, B TOM YHCIIE:
- o0s3aTenpHas ayIUTOpHAs yueOHast Harpy3ka oOydatomerocs: 462 gaca;
- caMoCTOosITeNbHAs paboTa oOyuatomerocs: 18 dacos.

B Tom umciie vacoB BapuaTuBHO#M YyacTu yueOHbIX 1ukiioB [IIICC3 He mpeaycMoTpeHo.




2. CONEPKAHME YYEBHOM JUCHUILJIMHBI U
TEMATHYECKOE IJIAHUPOBAHME

2.1. O0beM yueOHOH JUCHUTIIMHBI M BUABI Y4e0HOii padoThI

Bua yueOHoI padoThl O0beM yacos

MaxkcumanbHasi ydeOHasi Harpy3Ka (Bcero) 54
Oo0s3aTe/IbHAS AYAUTOPHAA Y4eOHAasi HArpy3Ka (Bcero) 46
B TOM YHCJIE:

- 1a0opaTOpHbIE 3aHATUS HE IPETyCMOTPEHO

- TPaKTUYECKUE 3aHITHUS 10

- KOHTPOJIbHBIE Pa0OThI HE IIPEeTyCMOTPEHO
NuauBuayanbHbIN TPOEKT HE IPEAYCMOTPEHO
CamocrosiTesibHas padoTa o0y4arouierocs (Bcero) 18

I[Ipome:xxyTounast arrecramusi 6 gopme oughgepenyuposannoco 3auéma
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2.2. TemaTu4eckuii IVIaH U coJiep:KaHue Y4eOHOUH TUCUMIINHBI

O/l. 01.04. EcTrecTBO3HAHME

HaumeHnoBanue
pa3esioB U TeM

Coaep:xaHue y4eGHOT0 MaTepuaJia, NPAKTHYECKHe 3aHATHS, CAMOCTOSITEIbHASI pab0oTa 00y4yaromuxcs

Oo0BeM
4acoB

Yposensn
OCBOCHUS

2

Pazpnen 1.
Pdusuka.

26

BBenenue

Coaep:kaHue y4eGHOro MaTepuaia

1

OmnpeneneHnue NOHIATUS «Haykay. OObEKTHl W3y4eHUS HayKH- NMPEAMETHl W SBJICHUS. VICTOUHMKM IMOJy4eHHs 3HAHHUI —
Hay4YHBIE MCCIICJOBaHUs, JHUTeparypa, ¢(uiocodckue TpakTtaTbl M OOBIIEHHas XH3Hb. (DOPMBI HAYyYHOTO MO3HAHMS.
Cneumduxa ® 3Tanel HAYYHOTO IO3HAHWS: OLIYIICHHS, BOCHPHUSATHE, aOCTPaKTHOE MBINIICHHE. EcTecTBeHHOHAYUYHBIH
METOJI [TO3HAHMS U €r0 COCTaBJIAIOLINE: HAOMIOACHHE, U3MEPEHUE, IKCIIEPUMEHT, THIIOTe3a, TeopHs. EcrecTBo3HaHHe — 3TO
00BEIMHEHNE MHOXECTBA AUCIMIUINH ((H3UKH, ACTPOHOMHUH, XUMHH, OMOJIOTHH M 3KOJIOTHH), N3yYaroLINX OKpPY>KaroIIHi
Hac MHUp npuposl. OmnpeneneHue Merona. MeTonbl MO3HAHUS HAyYHOH AEATENbHOCTH: SMIMPHUECKHE U TEOpPETUYECKHE
MeTonbl. TeopeTWdyeckue METOAbl IMO3HAHMA: aHalM3, CHHTE3, KIAcCH(UKAIM, CHCTeMaTu3alus, abCTparupoBaHME,
00001IeHne, MHIYKIHS, JeAyKIHsi. DKCIIEpUMEHTaJIbHbIE METOJbl B €CTECTBEHHBIX HayKax: HaOJOJEHHE, SKCIIEPUMEHT,
TUIIOTE3a, U3MEPEHHUE, MOJENUPOBaHKe. Bemukue sKCepUMEHTHl B €CTECTBEHHBIX HayKax.

Tema 1.1.
MexaHnuka

Coaep:xkaHue y4eGHOTr0o MaTepuasia

1

OcHOBBI KHHEMaTHKU. Mexanndeckoe arkeHne. Cucrema orcueta. Tpaektopus asmwkerus. [1yTe. [lepememenye.
PaBHOMepHOE mpsiMonHEHOE ABIKeHHE. CKOpOCTh. OTHOCHTEIFHOCTh MEXaHHYECKOTO IBMKCHHUS. 3aKOH CIOXKCHUS
ckopocreit. ['paduku qemkeHus. CpenHss CKOPOCTh P HEPAaBHOMEPHOM JBIDKCHHH. MTHOBEHHAS CKOPOCTb.
PaBHOyCKOpEeHHOE TIPSMONTMHEHHOE ABIKeHHE. Y ckopeHne. CBoOoqHOE mafeHne Ten. KpuBolmHeHOe ABIKEHHE. YTIIOBas
CKOpOCTh. PaBHOMEpHOE IBIKCHHUE TI0 OKPYKHOCTH. L[eHTpoCcTpeMHTEIbHOE YCKOPEHUE.

CamocTosiTe1bHast padoTa odyyaromuxes Ne 1
IToarotoBuTh coodleHne Ha TeMy: «[IpHHIMI OTHOCHTENEHOCTH [ aues»

2

OcHoBeI fHAMEKH. Macca u cuna. Bzanmoneiictere ten. 3akoHsl quHaMukd. Crutsl B mpupoie. CriocoObl n3MepeHus
cuit. MHepumanbpHasi cuctemMa oTcuera. 3aKkoH BCeMUPHOTO TATOTeHUsl. HeBecoMOoCTh.

3aKOoHBI COXpaHEHUS B MeXaHUKe. MIMITynbC Tena. 3aKoH COXpaHeHHS UMITynbca. PeakTuBHOE ABMKeHHE. MexaHudeckas
pabota. MomrHoCTh. PaboTa CHITBI TATOTEHUS, CHIIBI YIIPYTOCTH U CHIIBI TpeHus. MexaHmueckas sHeprus. Kunernueckas
sHeprus. Kunermaeckas sHeprus u padora. [loreHnmansHas sHEpPrus B TpaBUTAMOHHOM T101e. [loTeHIInansHast SHepTHs
ynpyro neopMUpOBaHHOTO Tena. 3aKOH COXPaHEHHs! ITOJHOH MEXaHUYECKOI SHEPrHH.

CamocrosiTesibHasi padoTa odyuarommxcsi Ne 2
[MoaroroBuTs cOOOIIECHNE HA TEMY: «3aKOH COXpaHEHUs UMITYJIbCa B IPUPOJIE M TEXHHUKE)

Tema 1.2.
OCHOBHI
MOJIEKYJISIpHOI
¢u3uKy 1

TCPMOJANHAMUKH.

Coaep:xkaHue y4ueGHOT0 MaTepuajia

1

OCHOBEBI MOJ'ICKyJ'IHpHO-KI/IHeTI/I‘IeCKOI\/'I TCOPUH. AToMuCTHYECKAS TECOPUA CTPOCHUA BEUICCTBA. Ha6H}O}IeHI/I${ U OIIBITHI,
MOATBEPKIAAOINHUEC ATOMHO-MOJICKYJIAPHOEC CTPOCHHUE BEIICCTBA. Maccel u pasMEPbI MOJICKYII. TemnmoBoe ABMKEHUE YACTHIL
BCIICCTBA. BpoyHOBCKOC JABHXXCHUC. I/I,HCEL]'H)HHﬁ ras. TeMnepaTypa KaK Mepa Cpe,Z[Heﬁ KHHETHYCCKOMN OHEPruun 4acTul.
ypaBHGHI/IG COCTOSAHUA UACAJIBHOI'O ra3a. I/I30HpOH€CCLI n ux I‘pa(l)I/IKI/I.

B3anmMHbIe ipeBparieHns sXuaKocTei u ra3os. OOBsICHEHHE arperaTHBIX COCTOSHUH BeIIecTBa U (pa30BbIX MIEPEX0I0B
MeXJy HUMHU Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX IpeAcTaBieHuil. CBA3b MEXy NaBICHUEM U CPEAHEH KHHETUUECKOH
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| 3Hepl"PI€I71 MOJICKYIJI ra3a. Pa6ora rasa. MOIICJ'II) KUIKOCTHU. HOBerHOCTHOG HaTAXCHUC U CMaYUBaHUC. KpI/ICTaJIHI/I‘IeCKI/Ie

CamocrosiTesqibHasi pa6oTa odyqaromuxest Ne 3
CocTaBHUTH OITOPHBIA KOHCTIEKT Ha TeMy: «[Ipr4nHBI BOBHIKHOBEHUS HANIPSDKEHUH U AehopManum»

3 | OcHoBBI TEpMOIMHAMUKH. BHYTpeHH:s sHeprus. PadoTa 1 TerurooTiaua Kak crnocoObl N3MEHEHUsI BHY TPEHHEH SHEpIHH.
IlepBelil 1 BTOpOI1 3aKOHBI TepMOAMHAMUKU. [IpuHnune! aeiicTBus TemnoBbix MamuH. KIIJ[ TemnoBsix nBuraTeneu.
TennoBble MalIMHBI U UX IPUMEHEHHE. DKOJIIOTHYECKHE MPOOIeMBl, CBSI3aHHbIE C IPUMEHEHUEM TEIUIOBBIX MAIlIUH, U
MPOOJIEMBI SHEPTroCOEPEKCHUS

CamocrosiTesqibHasi padoTa odyuaomuxcs Ne 4
[MoxroToBUTH COOOIICHNE HA TEMY: «IKOIOTHIECKOE cocTostHHE ropoa Camapay

Tema 1.3. Conep:xaHue yue6HOro MaTepuaia
OcHoBbI 1 B3aumo/ielicTBre 3apsDKEHHBIX Tell. DJICKTPUYECKHUi 3apsij. 3aKOH COXPaHEeHUs AJIEKTPUUECKOro 3apsjaa. 3akoH KymoHa.
SICKTPONMHAMUKH OnexTpocTaTUYecKoe IMOJe, €r0 OCHOBHBIE XapaKTEPUCTUKU U CBA3b MEXIy HUMU. IIpOBOAHUKM U U30JATOPHI B
3JIEKTPOCTATHYECKOM MOJIe. DIEKTPUIECKasi EMKOCTh KOHAEHCATOPa. DHEPIUs MIEKTPOCTATHIECKOTO MOJIS.
CamocTosiTebHasi padoTa odyuaromuxes Ne 5
CocTaBHUTh OITOPHBIA KOHCIIEKT Ha TEMY: «3allyTa OT IT0JICH BBICOKOTO HAPSIKEHUSD»
2 | HocrostHHBIN 3nekTpudyeckui Tok. Cuila Toka, HampshKeHHE, NIeKTpUYeckoe cOnpoTuBiIeHHE. 3akoH OMa A ydacTka
[EeNH W TIOJHOW JNeKTpHdeckoi mermu. PaboTra W MONIHOCTH MOCTOSHHOTO Toka. 3akoH [Dxoyms—Jlenna. TerumoBoe
JIeHCTBUE IEKTPHUUECKOTO TOKA. DICKTPUUECKUI TOK B pa3NUYHBIX Cpefiax.
3 | MaruuTtHoe nose ¥ ero OCHOBHBIE XapaKTePUCTHKH. J{eficTBUe MarHUTHOTO TOJISl Ha ITPOBOJHUK C TOKOM. 3aKOH AMIepa.
Onextpoasurarens. Cuna JlopeHua. SIBieHHME 37IE€KTPOMArHUTHOW HHIYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOM HHAYKLMH.
[Tpaswmiio Jlenna. Camounaykimsi. UHIyKTHUBHOCTb. DHEPrUs MarHUTHOTO MOJISI.
CamocrosiTesibHasi padoTa odyuaomuxcs Ne 6
[ToaroToBUTH MpE3eHTAMIO HA TeMY: « MarHUTHOE MOJIe 3eMITH
Tema 1.4. Copep:xaHue yueOHOro MaTepuaia

Koiebanust 1 BOIHBI

1 | Mexannueckue konebanus u BoiHbl. CBoOoHBIE KoneOanus. [leprox, yacrora n ammnTyja Kojaebanuii. 'apMoHnYeckne
KosiebaHus. MaTeMaTHueCKuil ¥ Ipy>KUHHBIN MasTHUKH. [IpeBpalieHne sHepruy Ipu rapMOHUYIECKUX KOJIeOaHHX.
MexaHuuecKUe BOJIHBI U X BHBI. 3BYKOBBIE BOIHBI. YIJIBTPa3BYKOBBIE BOIHBI. YIIBTPa 3BYK U €T0 UCIOJIb30BaHKE B
MeIHIUHE U TEXHUKE.

2 | DyexTpoMarHuTHbIE KosleOaHMs M BOJIHBI. CBOOOIHBIE 3JIEKTpOMarHUTHEIE KojeOanus. KoneGarenbHbIi KOHTYP.
®opmyia TomcoHa. BeIHYKICHHBIC JIEKTPOMArHUTHBIC KOJIeOanus. ['apMOHHYECKUE 3JICKTPOMArHUTHBIC KOJICOaHHS.
OnexTpudeckuii pesoHaHc. [lepeMeHHBIN TOK. DnekTporeHeparop. [lomyueHue u nepeaada anekTpodHepruu. [Ipodbiemor
sHeprocOepexeHns. DIEKTPOMArHUTHOE ToJie. DIEKTPOMarHuTHBIE BOIHBL. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.
IIpuHIUNB! pagnocBs3y U TeneBuaeHus. Vcrnoab30BaHUE HMEKTPOMArHUTHBIX BOJIH PAa3IMYHOrO AUANa3oHa B
TEXHUYECKUX CPEJCTBAX CBS3H, MEAUIIMHE, IPU U3YUECHUU.

3 | CseroBsle BOHBIL. Pa3BuTHE MpeaCTaBICHUN O IPHPOJE CBETAa. 3aKOHBI OTPAKEHUS U IIPEIOMIICHHS CBETA.
WuTepdepenmms creta. Judpakuns ceera. Audpakimonnas pemerka. [Tonspusanus ceera. [Jucnepcns csera. JIMH3EL
Dopmyra ToHKOI auH3EL. OnTHYECKHE TPUOOPHI.

CamocrosiTesqibHasi padoTa odyqaromuxcest Ne 7
[ToaroroBuTh COOOIIEHNE HA TEMY: «ABTOKOJICOaHMS»

Tema 1.5.
3J1eMEHTBI KBAaHTOBOM
¢bu3nKn

Coaep:xkanue y4eGHOIr0 MaTepuaJa

1 | AtomHas ¢pu3nka u GU3NKa aTOMHOTO s71pa. PaBHOBECHOE TeroBoe n3nydeHne. Mojenu crpoerns aroma. [lormonienne
1 UCITYCKaHHUE CBETA aTOMOM. KBanrtoBas OHEPTUA. HpI/IHHI/IH l]GﬁCTBHS{ " MCII0JIB30BAHUE J1a3€pa. Onruueckas
CHEKTPOCKOMHS KaK METOJ N3yUeHHs cocTaBa BeniecTBa. COCTaB M CTpOEHHE aTOMHOTO sizipa. CBOMCTBA SIEPHBIX CHIL
OHeprus cBs3u U Ae(EKT Macchl aTOMHOTO sijipa. PagnoakTuBHOCTE. Bubl pajioakTHBHBIX NpeBpanieHuii. 3aKoH
pannoakTuBHOTO pacnana. CBOWCTBA HOHM3HUPYIOUINX SIEPHBIX M3ITydeHUH. PainoakTHBHBIC M3ITyUeHHS U UX
BO3CUCTBHE HA KUBBIE OPraHU3MBL. SnepHble peakuuu. SnepHas sHepreTuka. JIeMEeHTapHbIe YaCTHULIBL.
DyHaaMeHTaIbHbIE B3aUMOIEICTBUS.

13



CamocTosiTesqibHasi pa6oTa odyuaromuxcst Ne 8 1
IMoaroroButs coobuienne Ha Temy: «Ilosica pagnaunny.
Paznen 2. 18
Xumus
Tema 2.1. Coaep:xkanue y4eGHOTr0 MaTepuajia 6
OcuoBbl 001eit xumun | 1 | [loHATHE XMMUYECKOTO JIeMEHTa. 3HAKH XUMUIECKUX 3meMeHToB. 1.5, bepuenuyc — mBeacknii XUMHUK, KOTOPBII BBEI 1
COBpPEMEHHOE 0003HaYCHUE XUMHYECKUX dlleMeHTOB. Kitaccudukanms XuMu4ecknux 3JeMeHTOB. AJUIOTPOIIHSI.
Xumnueckas popmyina. Buabl popmyn: amnupuyeckasi, MoJeKysipHas, Tpaduueckas, cTpykrypHas. [lonsTus:
«BEIIIECTBOY, «IIPOCTOE BELIECTBOY, CIOXKHOE BEIIECTBO», «ATOM», «MOJIEKYJIa», «OTHOCUTENbHASI aTOMHAsI Maccay,
«OTHOCHUTEJIbHAsI MOJICKYJIIPHAsl Maccay, KKOJMYECTBO BEILECTBA». 3aKOH MOCTOSHHOTO COCTaBa BEIECTB (hPaHILy3CKOTO
yuéHoro XK. IIpycra. 3akoH coxpaHneHus Maccel BeiecTs M.B. JlomoHocoBa u A. JlaBya3zpe. XUMHYECKOE YpaBHEHHE.
Pacuérer mo xummueckuM GopMynaM U ypaBHCHHSM.
2 | CoBpeMeHHBIE IPEACTaBICHUS O CTpPOEHUH aToMa. MoJienu cTpoeHus aToMa. IlnaHerapHas MoOJelb CTPOCHHS aToMa. 1
OnemeHTapHbIe YacTHIBI. DyHIaMEHTAIbHBIE B3auMoAeHCTBHA. COCTaB M CTPOCHUE aTOMHOTO SiIpa. DIIEKTPOH.
Op6urans. KBaHTOBBIE YHCIIa M ATOMHBIE OpOUTANN. DHEPreTHUECKHi YpOBEeHb U TotypoBeHb [Ipuniun [laynu.
CrnapeHHbIE U HETIAPEHBIE AJIEKTPOHBI. DJIEKTPOHHBIE (POpMYIIbL. DIIeKTPOHHO-Tpadudeckre GOpMyIIbL.
CamocrosiTesqibHasi pagoTa odyqaromuxcss Ne 9 1
HamnucaTh kOHCIIEKT Ha TeMy «THUIIBI XUMUYECKOI CBSI3U»
3 | OTKpbITHE IEPHOIMYECKOTO 3aKOHA M CO3[aHue Neproindeckoi cucteMbl. OcobeHHoCTH mocTpoeHus cuctemsl [1.1. 1
MenzeneeBa. CoBpemenHas popmynuposka Ilepronuueckoro 3akona. [leproanaeckoe n3MEHEHHE CBOMCTB AJIEMEHTOB:
paauyca aToMa; SHEPTUH HOHU3ALNH; JICKTPOOTPHLATENbHOCTH. [IpHIHHBI NI3MEHEHNS METATUTMYECKUX U
HEMETAJUNTMYECKUX CBONCTB 3JIEMEHTOB B TPYIIAX U MEPHOJaX, B TOM YHCIIE OOJBIINX U CBEPXOOIbIINX. 3HAUCHHE
[epnoanveckoro 3akoHa u Ileproandeckoit cucteMbl XuMUUecKuX dneMeHToB .M. MenneneeBa st pa3BUTHSA HAYKH U
MOHMMAaHHS XUMHIECKOH KapTHHBI MHPA.
4 | Tumbsl XHMUYECKHX PEaKIUH: 110 N3MEHEHHIO KOJIMYECTBA NCXOJHBIX BEIIECTB M POAYKTOB PEaKInH, C yUETOM SBICHHS 1
KaTaJln3a peakiiy, o IPU3HaAKy 00paTUMOCTH M TEPMOXHUMHUYIECKUM MoKa3aTensiM. OCHOBHBIE 3aKOHOMEPHOCTH TCUEHUS
XMMHUYECKHX PEaKIIUH.
CamocTosiTeTbHasi padoTa odyqarommuxess Ne 10 1
3anonHuTh Tabnuy «HoMeHKIaTypa HEOPraHUUECKUX BEIIECTBY.
Tema 2.2. Copep:xaHue yueOHOro MaTepuaia 3
Xumust 1 Heoprannueckue BeniecTa B ipupojie. Bona Bokpyr Hac. Pu3ndeckue U XUMHUECKHE CBOMCTBA BOABI. O01Iee 1
HCOPraHMIeCKuX mpescTaBieHne 0 pacTBopax. KonnuecTBeHHas XapaKTepUCTHKA pacTBOPOB. PacTBOpeHHe TBEPABIX BEIIECTB U ra30B.
COCIMHEHNU IIpouecc pacTBOpeHHUs.
2 | Oxcugpl. OcnoBanus. Kucnorer. Comu. [IpaBuia HOMEHKIATYpbl HEOPraHUYECKUX BeniecTB. DU3nuecKre 1 XUMHIECKUE 1
cBoiicTBa coemmaeHNNA. CrocoObl MONYYEeHHUS.
CamocTosiTe1bHast padoTa odyuaromuxest Ne 11 1
[ToaroToBHUTH KOMITBIOTEPHYIO Ipe3eHTanni0 Ha TeMy: «[IpuMeHeHne MUHEepaNbHBIX BEHIECTB B OBITY, NPOMBIIUICHHOCTH,
CEJIbCKOM XO34HCTBE U MEIULIHEY»
Tema 2.3. Coaep:xkanue y4yeGHOTr0 MaTepuaJia 6
XuMUs OpraHUUECKUX 1 | Teopus XuMH4YECKOTO CTPOEHHMs OpraHudeckux coenuHenuit A.M. byrneposa. Knaccudukarus oprannaeckux 1
coeMHEeHuit coeaunnennil. OcHoBHbIe mpaBuia HomeHkIatypsl MIOITAK. Bkinag M.U. KoroBanosa, B.B. Mapkosuukosa, M.T'.
KyuepoBa, ®@.A. Kekysne B pa3BUTHH OpraHUYECKON XUMHH.
2 | YrieBoJopobl: ajJKaHbl, aJKEHBI, AIKHHBI, apeHbl . CTpoeHHe MOJIEKyYJ MeTaHa, STHJIeHa, alleTHiIeHa 1 OeH301a. 1
CBoOJiCTBa COEAMHEHMIA, CTIOCOOBI MOIYICHHS U IPUMEHEHHE.
CamocrosiTesabHast padora odoyuyarommuxcst Nel2 1

[MoaroroBuTs ycTHOE coobuienue «/loObua u nepepadboTka HeTHY.

14



3 | Kucnopoaconepskaiyie OpraHn4ecKie COeIMHEHHS: CIIUPTHI, allbJIeTU/Ibl, KETOHBI, KAPOOHOBHIE KUCIIOTHI., YTIICBO/IBI 1
(caxapa). Xummueckue cBoiicTa coeriHeHui. CriocoObl nosrydenusi. [IpuMeHeHne BemecTs
4 | AzoTcozepikaliye OpraHHYeCKHUe COCAMHEHHUS: aMHHOKHCIIOTHI U Oenku. CTpyKTyphl Oenka. PU3HKO-XUMUUECKHEe 1
CBOWCTBA, CBOWCTBA MOJIyYEHHS.
CamocTosiTenbHast padoTa odyuaromuxes Nel3 1
[MoaroToBUTH KOMIBIOTEPHYIO IPE3EHTALINIO Ha TeMy: «Kucinopoacoaepxarniye opraHnyeckue COeAMHEeHNs B OBITY 1
MIPOMBIIIJICHHOM NIPOU3BOJICTBEY.
Tema 2.4. Conep:xaHue yyeOHOro MaTepuana 3
buonornueckn 1 | Ionsarue o BuramuHax. x knaccudukanus u o6o3nauenne. Hopma norpediiennst BuTaMuHOB. BoopactBopumble (Ha 1
aKTUBHBIE BELIECTBA npumepe ButamuHoB C, rpynmsl B u P) u sxupopactBopumsble (Ha npumepe ButaMuHoB A, D u E). ABuTamMuH03bI,
THIIEPBUTAMHUHO3bI M THIOBUTAMHIHO3bI, X Npo(miakTika. PannonansHOE MUTaHKE.
2 | Ionsitue o ropmoHax. Kimaccuukamus ropmonoB. CocTaB, HAX0XKICHUE U PONIb KU3HEAEATEIbHOCTH OPTaHU3MOB. 1
CamocrosiTesbHast padora o0yuyaromuxcs Nel4 1
[ToaroroBuTh ycTHOE COOOLIEHNE HA TeMy: «DepMEHTBI
Paznen 3. 15
Buosnorus
Tema 3.1. Coaep:xkanue y4yeOHOIro MaTepuaJa 5
Oo6mue 1 | Honsarue «xu3Hp». OCHOBHBIE IPU3HAKHN KUBOTO. DOpMa JKU3HH. Y POBHHU OPTaHU3AINH KUBOH MPUPOIBI. 1
MPEeJCTaBICHUS O
KH3HH 2 | Ionsarue «Opraan3m». PazHooOpasue )KUBBIX OPraHN3MOB, IPUHIIMIIBI UX KIACCH(UKAIHN. 1
CamocrosiTesbHast padora o0yuyaomuxcs NelS 1
[MoaroroBuTh ycTHOE COOOILIEHNE Ha TeMy: « MHOrooOpasue >KUBBIX OPraHHU3MOB B IIPHPOIE)
3 | OBomrouus xuBoro. JlokazarenbcTBa 3BOJOIMU. HarpaiieHust 3BOIIOIMOHHOTO Mpoliecca. JIBIKyIne CHITbl 1
9BOJIIOLHH.
CamocTosiTe1bHast padoTa o0ydaromuxes Nel6 1
[ToaroroBuTH yCTHOE COOOIIEHNE B CONPOBOXKICHUN KOMITBIOTEPHOM Npe3eHTanny Ha TeMy: «lIponcxoxieHne yenoBekay
Tema 3.2. Copep:xaHue yueOHOro MaTepuaia 5
Kirerka — 1 | Xumuueckas opraHu3anus KJIETKU. MHKpPO M MakpO3JIEMEHTHI KJIETKH, UX POJIb B IPOTEKAHUU IIPOLIECCOB 1
SJICMCHTapHas JKU3HEJEATENIbHOCTH KJIETKU. XUMUUECKUH COCTaB KIJIETKHU - 0Ka3aTeIbCTBO €MHCTBA MPOUCXOKIIEHUSI OPIraHU3MOB Ha
€JMHUIA XU3HH. 3emute; OOIIHOCTH >KMBOI M HEXMBOH npupoasl.  Heopranndeckue BemecTBa KJIETKU: BOAA U MUHEPAIBHBIE COJIH.
OCo0eHHOCTh CTPOEHHUSI MOJIEKYJIbl Bojibl. OOpa3oBaHue BOIOPOAHBIX CBSI3EH, UX POJIb B CO3AaHUH CTPYKTYP JKU3HH.
CBoiicTBa BOIBI U €€ pOJIb B KM3HEAEATEIHHOCTH KIETKU, QYHKIMN MOJICKYJ HEOPTaHWMYECKHX BEIECTB.
MunepasbHBIE COJH, UX AUCCOUHMAIIHS HAa HOHBI. Pob cosreil B 00pa3oBaHUM OMTOPHBIX CTPYKTYpP KJIETKH. Poib HOHOB B
Oy(epHBIX cucTeMax OpraHm3MoB. BiHsHHME HEOpraHMYECKHX MOHOB Ha MPOLECCHI )KU3HEACSITEILHOCTH B KIIETKE.
Oprannyeckre BeniecTBa KieTky. Jinnuas! u ux kinaccudukanus. CTpoeHue MOJIEKyJIbl Jinnuaa. JInnma — ocHOBHOHM
CTPYKTYPHBIH KOMITOHEHT KJIETOYHBIX MeMOpaH. DYHKINH JTUITHIOB.
YraeBonsl 1 ux knaccupukanus. CTpyKTypHO-(QyHKIMOHAIEHBIE 0COOCHHOCTH OPTaHU3aLui MOHO -, TN - 1
MOJIFCaXapuIoB. bBHOIOTHS pois yriIeBOAOB B KJIETKE M MHOTOKJIETOUHBIX OpTraHW3Max B IpHpoje. bemkwn -
6uonorndeckue nonumepsl. [loctpoeHne 60eKOB U3 aMUHOKHCIIOT. [IpOCTHI M ClIOXKHBIE O€NKH. Y POBHU OpraHU3aLuH
6eKxoBOl MoJeKyIbl. DYHKINH OCIIKOB.
CamocrosiTenbHast pabora o0yqarommuxes Nel7 1
OcymiecTBUTh MOUCK HHPOPMALINH 1 3aTI0THATH TAOMUITy Ha TeMy: «MUKpO- B MaKpO3JIEMEHTHI KIETKI»
2 | Kierka Kak CTpyKTypHas ocHoBa. Yactu kierku. L{uromiasma sykapuornueckoit kietkn. CTpoeHne OM0I0rnuecKoi 1
MeMOpanbl. OpraHOMJIbl KIICTKH, MX CTPYKTYpa ¥ (yHKIMH. KileTouHble BKIIOYEHHS, UX POJIb B METa00JIM3ME KIIETOK.
3 | Kuerka Gakrepuii. Crpoerue OakrepuanbHOil KieTku. Pasnuudbie popmbl GakTepuil B npupoje. 3HaucHue Oakrepuil B 1
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JKU3HH YEJIOBEKA M OCYLIECTBICHHHA MHOTHX TIPOLIECCOB, IpOTeKaromux B mpupoje. Padotsl JIyu [Tactepa (1822-1895),
Po6epra Koxa (1843 -1910), Unbu Unbiya MeuHHKOBA B CTAHOBJICHHH HAYKH MUKPOOHOIOTHH.

4 | Bupycsl — HeknetouHble GopMel xKn3HA. OTKpbITHE BUPYCOB pyccknM yuéHbM J[. M. MIBaHOBcKM. CTpoeHHE BUPYCOB U 1
ux Knaccupukanus. MexaHu3M B3anMOAEHCTBHUS BUPYCOB M KIETKH, HH(EKIIMOHHBIN mpoliecc. 3a0osieBaHus pacTeHUH 1
JKUBOTHBIX, BBI3bIBacMble Bupycamu. CriocoObI niepeaayn BUPYCHBIX U OaKTepHATbHBIX 3a00JICBaHUM.
Tema 3.3. Copep:xaHue yueOHOro MaTepuaia 2
Knerka-renerndeckas 1 | I'enernyeckass TepmuHOIOTUs. CUMBOJIBI M OyKBEHHBIE 0003HAYEHHS TIPH COCTABICHUH CXEM CKPEILUBAHUSL. 1
OCHOBA YKHBOTO 3aKOHOMEPHOCTH HacjeJoBaHMsl, ycTaHOBIeHHbIe ['peropom Menzaeinem (1822- 1884) npu MoHOrMOpHAHOM U
qurnopuaHoM ckpemuBanud. PeméTka [lennera. HaciienoBanme mpu3HAKOB, CIEIUICHHBIX C MOJIOM. PemreHue
TeHETHYECKHUX 3aJ1au.
CamocTosiTenbHast padoTa odyuaromuxces Nel8 1
Pemmts npemiokeHHbIE TCHETUIECKHE 3a/1a9H.
Tema 3.4. Copep:xaHue yueOHOro MaTepuaja 3
IMpoueccor 1 | J)KuzHeHHbld UK KiIeTKU. [10oArOTOBKA KIETKHU K JefieHnIo. JleneHne coMaTHYecKor 1 MOJ0BOM KJIETKH , ero (a3l . 1
KN3HEIEATENHHOCTH Kpoccunrosep xpomocom. bromorndeckoe 3HaueHUE JCICHUS KIETOK.
2 ®doTocuHTE3 KaK BaKHEHUITHI OCHOBOIONAraromuii mporecc Ha 3emie. @a3wl potocunTe3a. MicxomHple 1 KOHSYHEIE 1
npoayKThl (a3. bruocuHTe3 OEIKOB - BayKHEIIas popMa MIacTUYeCKOro oOMeHa. Jtarbl OMOCHHTE3A.
3 PazMHoxeHHe opranu3MoB. OTUIOJOTBOPEHHE Yy PAaCTeHUH M )KUBOTHBIX. VIHAMBHAYaIbHOE Pa3BUTHE OPTaHU3MOB 1
JuddepenunpoBannblii 3a4éT 1
Bcero: 60
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2.3. Conep:xkanue npouiibHOI cocTABJAIOIIEH
Jnsa cneumnanbHOocTH 51.02.01 HapomHoe XymoKeCTBEHHOE TBOPYECTBO (IO BHUIAM)
npouibHOM cocTaBisiomed ana pazaena 1,2,3 SBASIOTCA CIEIYIOUIUME JTUIAKTUYECKUE

CIUHULIBL:

Pa3znesn u Tema padoueid nporpaMmbl

JIngakTHYecKHe eTHHUIbI

Pasnen 1. dusuka.

BBeneunue

Onpenenenne mNOHATHS «Hayka». OOBEKTHl H3y4yeHUS HAYKU —
npeaMeTsl U siBaeHus. Ompexaenenue Meroaa. MeToabl MO3HAHUS
HAy4YHOM JeaTenbHOCTU. EcTecTBeHHOHayuHash KapTHHA MUpA U €€
Ba)KHEHIINE COCTABIISIFOIIHE.

Tema 1.1.
Mexannka

OcHOBBI KUHEMaTHKH. MexaHnndeckoe aBmkeHne. CucremMa orcyera.
Tpaexropust neuxenus. [Iyre. [lepememenue. PaBHomepHOe
npsAMoJinHetHoe ABMKeHHEe. CKOpocTh. OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBMKEHU. 3aKOH CIIOXEHUs ckopocTel. ['paduku
nBwxkeHus. CpeaHsis CKOpOCTh MPU HEPABHOMEPHOM JIBH)KEHUU.
MrHoBeHHast CKOpOCTh. PaBHOYCKOpEHHOE MPSMOJIUHEIHOE
nBwkeHue. Y ckopenue. CBoOoHOe najeHue tei. KpuBonnHeiHoe
JIBUKEHUE. YTJI0Bas CKOPOCTh. PABHOMEPHOE IBUKEHHUE T10
OKpPYXHOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

OcHoBBI IHAMUKH. Macca u cujia. BzauMoieiictBue Tell. 3aKOHEI
nuHaMuKU. Cuiel B mpupoie. CriocoObl H3MEpEeHUS CHIL.
NuepumanbHas cucteMa oTcuera. 3aKOH BCEMUPHOTO TSATOTEHUS.
HeBecoMocTb.

3aKOHBI COXpaHeHus B MexaHuke. Mmmynbce Tena. 3aKkoH coXxpaHEHUs
umnynbca. PeaktuBHOe nBMkeHue. Mexanudeckasi paboTa.
MormsHocTs. PaboTa cuibl TATOTEHMS, CHIIBI YIIPYTOCTH U CHIIBI
TpeHus. Mexanudeckas sHeprus. Kunetudeckast sHeprusl.
Kunernueckas sneprus u padora. [loreHuanbHas sHeprus B
rpaBUTAalMOHHOM MoJje. [loTeHnnanpHas SHeprus ynpyro

e OpMHUPOBAHHOTO Tela. 3aKOH COXPAHEHHUs MOJHOM MeXaHU4eCKOi
SHEPIUH.

Tema 1.2.
OCHOBBI MONIEKYIIAPHOM (PU3UKHU U
TEPMOTUHAMHKH.

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU. ATOMUCTUYECKAS
TEOpHs CTpOeHUs BelecTBa. HaOmo1eHns U OnbITHI,
MOATBEPKIAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOCHUE BEILIECTBA.
Maccsl 1 pa3mepsl MOJIEKYJIT. TermoBoe ABUKEHUE YaCTHUI BEIIECTBA.
bpoynosckoe nBuxxenue. Mneansubiii ras. Temneparypa kak mepa
CpeHEel KHUHETUYECKON YHEPTUU YaCTULl. Y PABHEHUE COCTOSTHUS
ujeanbHOro rasa. Msonpouecchl 1 ux rpauxu.

B3aumnble npeBpalieHus KuakocTel u razoB. O0bsicHEeHNE
arperaTHbIX COCTOSIHUHM BelecTBa U (Pa30BbIX NEPEX0I0B MEKIY
HUMH Ha OCHOBE aTOMHO-MOJIEKYJIAPHBIX NpeacTaBieHnil. CBs3b
MEXy JaBJICHUEM U CPEIHEN KHHETUUECKON SJHEPTUEN MOJIEKYII
ra3a. Pabota raza. Mogens xuakoctu. [loBepxHOCTHOE HaTSKEHHE U
cmauuBanue. Kpucrammueckue

OcHoBbI TepMOAMHAMUKH. BHyTpenHsst sneprus. Pabora u
TEIIO0TIa4ya KaK CrocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUH.
[TepBbIii 1 BTOPOI 3aKOHBI TEPMOJIUHAMUKY. [[pUHLIMIIBI 1€CTBUS
ternoBeIX MamuH. KIITJ[ TennoBeix asurarenaei. TenaoBble MalliHbI
U UX IPUMEHEHHE. DKOJIOTHIECKUE MPOOIEMBI, CBI3aHHBIC C
MPUMEHEHHUEM TETUIOBBIX MAIlIUH, U TPOOJIEMBI SHEProcOepeKeHusI.
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Tema 1.3. B3anmoneiicTBre 3apsSKEHHBIX TE. DNEKTPUUECCKUN 3apsi. 3aKOH
OCHOBBI 3J1EKTPOIMHAMUKH COXpaHEHHUs JEKTPUUECKOTO0 3apsaa. 3akoH Kynona.
DIEKTPOCTaTUUECKOE TOJIE, €M0 OCHOBHBIE XapaKTEPUCTUKU U CBSI3b
MCKAY HUMMU. HpOBOI[HI/IKI/I " U30JISITOPHBI B 3JICKTPOCTATUUCCKOM
noJie. DNeKTpUYecKasi EMKOCTb KOHJIEHCATOpa. DHEPIus
AIIEKTPOCTATUYECKOTO TOJIA.

[TocrosHHbIM 251eKTpUYecKkuil TOK. Cuiia TOKa, HallpsKEHUE,
ANEKTPUUECKOE COMPOTHUBIICHHE. 3akoH OMa ISl yJacTKa LU U
MOJIHOM AJeKTpUYecKoil enu. PaboTa 1 MOIIHOCTH MTOCTOSIHHOTO
Toka. 3akoH /[xoyns—Jlenna. TemioBoe qeiicTBUE AIEKTPUUECKOTO
TOKa. DJIEKTPUYECKUI TOK B Pa3IMUHBIX Cpeliax.

MarHuTHO€ 1oJIe ¥ €ro OCHOBHBIE XapaKTEPUCTUKHU. JlelicTBrE
MarHUTHOT'O TIOJISl Ha MTPOBOJAHMK C TOKOM. 3aKOH AMIIepa.
Onektpoasuratenb. Cuna Jlopenia. SIBiaeHue 351eKTpoMarHuTHOM
WHIYKIIUU. 3aKOH 3JIEKTPOMarHuTHOW nHayKiuu. [IpaBumno Jlenia.
Camounnykuusi. UHIyKTUBHOCTB. DHEPrUsi MATHUTHOTO TIOJISL.

Tema 1.4. Mexanunueckue KoieOanus 1 BoJHbL. CBOOOIHBIE KOJIEOAHUS.
Konebanus 1 BOJHBI [Tepuon, yacTora U aMILIUTY1a KojieOaHui. ["apMoHUYecKre
Kose0aHusl. MareMaTH4ecKuil U IPYKUHHBIN MasiTHUKY.
[IpeBparieHue SHEPTUH MPU TAPMOHUIECKUX KOJICOAHUSIX.
MexaHu4ecKre BOJIHBI U X BHJIbI. 3BYKOBEIC BOJTHBI.

VY bTpa3ByKOBbIE BOJIHBI. YIIBTPA 3BYK U €r0 UCHIOJIb30BaHUE B
MEIUIIMHE U TEXHUKE.

DJeKTpOMarHuTHbIe KojiebaHus 1 BosiHbl. CBOOOIHBIE
ayIeKTpoMarHuTHele Kosiebanus. KonebdarenbHblil KOHTYp. PopMmyiia
ToMmcoHa. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHNUS.
["apMoHMUECKHE JIEKTPOMArHUTHBIE KOJleOaHusl. DINEKTPUUECKUI
pesonanc. [lepemenHsIil Tok. Dnekrporeneparop. [lonyuenne n
nepeaaya aekTposneprun. [IpodieMsr sHEprocOepeKeHusI.
DJEKTPOMarHuTHOE I0Je. DIEKTPOMarHUTHbIE BOJIHBI. CKOpPOCTH
AIIEKTPOMAarHUTHBIX BOJIH. [IpUHIUIIBI paInOCBSA3U U TEIEBUCHUS.
Hcnonp30BaHue 3JEKTPOMArHUTHBIX BOJIH PA3JIMYHOTO JUAra3oHa B
TEXHUUYECKUX CPEACTBAaX CBSA3HM, METUIIMHE, IPH U3YUEHUH.

CaeToBbIe BOJIHBL. Pa3BuTHE IPEICTaBICHUI O PUPOJIE CBETA.
3aKoHBI OTpasKeHUs U MpenoMieHus ceera. MaTepdepenius cera.
Hudpaxnus csera. Judpakunonnas pemerka. [lonspuzanus csera.
Hucnepcus ceera. JIunzel. ®opmyna TOHKOHN JIHH3BL. ONTHYECKUE

puOOpHI.
Tema 1.5. AtomHas pu3uka 1 Qpusuka aTOMHOTO siipa. PaBHOBECHOE TerioBOe
DeMeHThl KBaHTOBOW (DU3UKU u3nydyenue. Mojenu crpoenus aroma. [lornomenue u ucnyckanue

ceera aromoM. KBaHnToBas sHeprus. [IpuHnun neicTeus u
UCI0JIb30BaHue J1a3zepa. OnTuueckas CeKTPOCKONUs KaK METO/
n3y4yeHus coctaBa Beniecta. CocTaB v CTPOCHHE aTOMHOTO SpA.
CBoiicTBa siIepHBIX CHII. DHEPTUs CBSI3U U Ae()EeKT MacChl aTOMHOTO
sapa. PannoakTHBHOCTE. BUIbl pagnoakTUBHBIX ITPEBPALICHUI.
3aKOH palnoaKTUBHOIO pacnajga. CBOMCTBA HOHU3UPYIOLINX
AJIEPHBIX U3ITy4eHUN. PanoakTHBHBIEC N3ITYYEHHS U UX BO3JEHCTBHE
Ha )KMBBIC OPTaHU3MBIL. SIepHbIe peakiuu. SnepHas SHepreTuka.
OnemeHTapHble YacTulbl. DyHIaMEHTAIbHbIE B3aUMOJEHCTBUS.

Paznen 2. Xumus

Tema 2.1. [ToHsITHE XMMHYECKOT O AJIeMeHTa. 3HAKU XUMUYECKUX JIEMEHTOB.
OcHOBBI 00111I€H XUMUHT N.A. bepuennyc — MBEACKUI XUMUK, KOTOPBIN BBEII COBPEMEHHOE
0003HaueHNe XUMUYECKUX 1eMeHToB. Kitaccudukanus Xumuueckux
aMeMEeHTOB. AutoTponusi. Xumudeckas ¢hopmyna. Buasr popmyit:
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IMIOUPUYECKAsi, MOJICKYIISIpHAsI, TpadudecKasi, CTpPyKTypHasl.
[ToHsTHS: «BELIECTBOY», KIIPOCTOE BELIECTBOY, «CIOKHOE BEIIECTBOY,
«aToM», «MOJIEKYJIa», «OTHOCUTEIbHASI aTOMHAsI Maccay,
«OTHOCHUTENbHASI MOJIEKYJISIPHASI MACCay, «KOJMYECTBO BELIECTBAY.
3aKOH MOCTOSIHHOTO COCTaBa BeniecTB (paniry3ckoro yuénoro XK.
[Ipycra. 3akon coxpaHenus maccel Beuiects M.B. JlomoHnocoBa u A.
JlaBya3pe. Xumuueckoe ypaBHEHHUE. Pacy€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM.

CoBpeMeHHbIE MPEACTABICHUS O CTPOSHUH atomMa. MoJienu cTpoeHus
atoma. [lmanerapHas Mozenb CTPOEHMS aToMa. DJIEMEHTapHbIE
yactuubl. DyHaMeHTalIbHbIE B3auMoielcTBUsA. COCTaB U CTPOEHUE
aATOMHOTO siipa. DnekTpoH. Opourans. KBaHTOBBIE YKCIa U AaTOMHBIE
opOuTanu. JHEPreTUUeCKUii ypoBeHb U MOypoBeHb [IpuHun
[Taynu. CnnapeHHbI€ U HENAPEHbIE ATEKTPOHBI. DJIECKTPOHHBIC
dbopmybl. DIeKTpoHHO-TpaduuecKue HOpMYIIbL.

OTKpBeITHE IEPUOAUYECKOTO 3aKOHA U CO3JaHUE NIEPUOJUIECKON
cucreMbl. OcobenHoctu nocrpoenus cucremsl J[.J1. Menneneesa.
Cospemennas popmynupoBka [lepruoauueckoro 3akoHa.
Ileproanueckoe U3MEHEHUE CBOMCTB 2JIEMEHTOB: PaInyca aTOMA;
SHEPrUu HOHU3ALMY; IIEKTPOOTpULIATENbHOCTH. [IpuunHbI
M3MEHEHHUS METAJIIMYECKUX U HEMETAJLINYECKUX CBOMCTB 2JIEMEHTOB
B IpyInax U nepuojax, B TOM 4nciie OOJIbLIINX U CBEPXOOIbIIUX.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoit cucTeMbl
XxuMHuueckux 3nemeHToB .M. MenaeneeBa Ui pa3BUTUS HAYKH U
IOHMMAaHUS XMMHUYECKON KapTUHBI MUpa.

TuIbl XMUMUYECKUX pPEaKLMil: IO U3MEHEHHUIO KOJIMYECTBA UCXOAHBIX
BEILIECTB U MPOAYKTOB PEAKIMHU, C YIETOM SIBJICHHS KaTaau3a
peaxIuu, 1o MpU3HaKy 0OpaTUMOCTH U TEPMOXHUMHUYECKUM
nokazatessiMm. OCHOBHBIE 3aKOHOMEPHOCTH TEUEHUST XUMUYECKUX
peaKuui.

Tema 2.2.
XuUMHUS HEOPTAaHUUECKUX COSMHEHUN

Heopranunueckue BeniecTBa B npupoje. Boga Bokpyr Hac.
duznueckre U XUMUYECKHEe CBOMCTBA BOBI. O0IIIee MpeACTaBICHUE
o0 pactBopax. KonnuecTBeHHas! XapaKTepUCTUKA PAaCTBOPOB.
PacTBopenue TBepbIX BemecTB U ra3os. [Iporecc pacTBopeHUs.

Oxkcunpl. OcHoBanus. Kucnotel. Conu. [IpaBuiia HOMEHKIIATYphI
HEOpraHMYEeCKuX BemecTB. PU3NUecKre 1 XUMUIECKHE CBOCTBA
coeauHeHui. CrocoObl MOJTy4eHUs.

Tema 2.3.
XUMUS OPTraHUYECKUX COCIUHEHUIN

Teopust XUMHUYECKOTO CTPOECHMSI OpraHUYECKUX CoequHEHNN A. M.
byrneposa. Knaccudukaius opraHnueckux coeqnHEeHUH.
OcHosnble npasuiia HoMeHkIaTypsl MIOITAK. Briag M.U.
Konoganoga, B.B. MapkoBuukoBa, M.I'. KyuepoBa, ®@.A. Kekyine B
Pa3BUTHUU OPTAHUYECKON XUMHUH.

VYTreBoIopoIbl: allkaHbl, aJKEHBI, AJIKUHBI, apeHbl . CTpoeHue
MOJIEKYJI ME€TaHa, ITHJICHA, aneTuiaeHa u 6en3ona. CBolicTBa
COETMHEHUH, CTIOCOOBI MOJIYUYEeHUS U IPUMEHEHHE.

Kucnoponaconep:xaiye opraHn4ecKue COeAMHEHNS: CIIUPTHI,
aJbACTU/IBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI., YTIAEBOIBI (Caxapa).
Xumnueckue cBoiicTBa coegnHeHuil. CriocoObl MOTydYeHHUs.
IIpuMeHeHne BenecTB

A3oTcoaepikaiie OpraHuvYecKrue COSTMHECHUS: aMUHOKHUCIIOTHI U
oenku. CTpykTypbl 6enka. OU3NKO-XUMUYECKHE CBOWMCTBA, CBOMCTBA
MOJTyYEHUSI.
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Tema 2.4.
Buonornyecku akTUBHBIE BEIECTBA

[Tonsitne o BuTamuHax. Mx knaccudukamus u oobo3nayenue. Hopma
notpebiieHus: BUTaMUHOB. BogopacTBopumblie (Ha mpumepe
ButamuHOB C, rpynmsl B u P) u sxupopactBopumeie (Ha mpumepe
ButamMuHOB A, D u E). ABUTaMUHO3bI, TUTIEPBUTAMUHO3bI U
TUTIOBUTAMUHO3bI, UX MpoduiakTuka. ParmonaabHOE TUTaHKE.

[Tonsitre o ropmonax. Knaccudukanuss ropmono. Cocras,
HaXO0XXIACHUC U POJIb KUBHCACATCIbHOCTU OPTaHU3MOB

Pasznen 3. buonorus

Tema 3.1.
OO0miue npeacTaBiaeHUs: O KU3HU

[Tonstue «ku3HbY). OCHOBHBIE MPU3HAKU KUBOT0. DopMa KU3HU.
YpOBHU OpraHu3alu KUBOU MPUPOIBI.

[Tonstue «Opranusm». PaznooOpa3ue KUBBIX OPraHU3MOB,
MIPUHIIAITBI UX KJITACCU(DUKAIIAH.

BBOJ'IIOI_II/ISI KHUBOTO. I[OKaSaTCJIBCTBa OBOJIFOIIUH. HaHpaBJ’ICHI/IH
9BOJJIIOLITMOHHOTI'O ITpo1necca. I[BI/I)KYH.II/IG CHJIBI 3BOJIIOIIMH.

Tema 3.2.
Kierka — sneMenTapHas € JMHHIIA
JKHN3HU.

XHMHYECKasi OpraHu3alus KIeTKu. MUKpO U MakpO3JIEMEHTHI
KJIETKU, UX POJIb B IPOTEKaHUH IIPOLIECCOB JKU3HENEATEIbHOCTU
KJIETKA. XMMHYECKUH COCTaB KJIETKHU - 0Ka3aTeIbCTBO €AUHCTBA
MIPOUMCXOKICHHS OPraHU3MOB Ha 3emiie; OOIITHOCTH KUBOU U
HEXMBOW ITPUPOJIBI.

Heopranunueckue BemiecTBa KJIETKU: BOJa U MUHEPAJIbHBIE COJIU.
Oco0eHHOCTh CTPOEHHUSI MOJIeKYJIbl BoJbl. OOpa3oBaHue
BOJIOPOJHBIX CBSI3€H, UX POJIb B CO3AAHUU CTPYKTYP KU3HHU.
CaoiicTBa BOJIbI U €€ POJIb B AKHU3HEAEATENbHOCTH KIETKH, (YHKIHUU
MOJIEKYJI HEOPraHUYECKUX BEIIECTB. MUHEpaJIbHbIE COJIU, UX
Jyccoluanus Ha HoHbl. Poiib cosei B 00pa30BaHMM OMOPHBIX
CTPYKTYp KJIETKH. Posib HOHOB B Oy(hepHBIX cCHCTeMaX OpraHu3MOB.
BnusiHue HeopraHM4eCKMX MOHOB HA IIPOLECCHI XKU3HEAEATEIbHOCTU
B KJIETKE.

Opranuyeckue BellecTBa KIeTKU. JIMIUIBI U UX KIacCUpUKALIHSL.
Crpoenue Mozekyiabl Junuaa. JIunua — oCHOBHOM CTPYKTYPHBIN
KOMITOHEHT KJIETOUYHBIX MeMOpaH. DYyHKIIUH JTUIH]IOB.

VYrneBoas! u ux kinaccuguranus. CTpyKTypHO-(pYHKIIMOHAIbHbBIE
0COOEHHOCTH OpTraHM3aLUU MOHO -, M - U MOJINCAXapUIOB.
buonorus posb yrieBoaoB B KJIETKE M MHOTOKJIETOYHBIX OPraHU3Max
B IIPUPOJIE.

benku - Ononornueckue noaumepsl. [loctpoenne 6enkoB u3
aMHHOKUCIOT. [TpocThl 1 cnoxHbIe OeNKU. YPOBHU OpraHu3aluu
0enKoBOM MOJIEKYIbl. DYHKIIUU OEIKOB.

Knerka kak ctpykrypHas ocHoBa. Yactu kietku. L{uTommazma
syKapuoTuueckon kieTku. CTpoeHue OMOJIOTHYECKON MeMOpaHBHI.
OpraHouibl KJIETKH, UX CTPYKTypa U GyHKIUHU. KiieTounsie
BKIIIOUEHUS, MX POJIb B METa0O0IM3ME KIETOK.

Knerka 6axtepuii. CTpoeHue 6akTepuanbHON KIeTKU. PaznnyuHbie
dbopmbl OakTepuil B Ipupojie. 3HaUeHUEe OaKTepUil B )KU3HU
YeJI0BEKa W OCYIIECTBJIEHUU MHOTHX IIPOLECCOB, IPOTEKAIOIINX B
npupoje. Padotsr JIyn [Tactepa (1822-1895), Pobepra Koxa (1843 -
1910), Mnpn Unbrua MeuHnkoBa B CTAHOBJIEHUH HayKU
MUKpPOOHOJIOTHH.

Bupycsl — HekneTouHble GopMbl )KU3HU. OTKPBITHE BUPYCOB
pyccknM yuénbiM JI.M. IBaHOBCcKMM. CTpoeHME BUPYCOB U UX
kiaccupukanus. MexaHu3M B3auMOJICHCTBUS BUPYCOB U KJIETKH,
MH(pEKIMOHHBIN nporecc. 3a00sieBaHNs PACTEHUN U )KUBOTHBIX,
BbI3bIBaeMbIe BUpycaMu. CriocoObl nepeiaun BUPYCHBIX U
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OakTepuanbHBIX 3a00JIeBaHU.

Tema 3.3. ['enetnueckast TepmuHoorus. CUMBOJIBI U OYKBEHHBIE 0003HAYCHHUS
Knerka - reHeTHYeCKass OCHOBA MIPU COCTABJICHUH CXEM CKpPEITUBaHMs. 3aKOHOMEPHOCTH
KHBOTO HacJeq0BaHus, ycTaHOBIeHHBIE [ peropom Mennenem (1822- 1884)
P MOHOTHOPHUIHOM U AUTUOPHIHOM CKpeInuBaHuu. PeméTka
ITennera. HacnenoBaHue NpU3HAKOB, CLETUIEHHBIX C I1OJIOM.
Perienne reHeTHYECKUX 3a1a4.
Tema 3.4. KusHeHHbI UK KJIETKUA. I10ArOTOBKA KIETKU K JECICHUIO.

HpOHCCCBI KHU3HCACATCIIBHOCTH

Jlenenre cOMaTUYECKOM 1 TTOJIOBOM KJIETKH, €ro (asbl .
Kpoccunrosep xpomocom. bruosorudeckoe 3HauCHUE JTCTICHUS
KJIETOK.

POTOCUHTE3 KaK BaXKHEUILHWI OCHOBOIMOJIAralOIINI IPOLIECC HA
3emiie. @asbl porocuHTe3a. VIcX0MHBIE U KOHEUHBIC IPOAYKTHI (ha3.
buocunTes 0enkoB - BaxkHeimas GopMa ImiacTu4eckoro ooOMeHa.
Orarnbl 6MOCHUHTE3A.

Pasmuoxenue opranusmos. OIUIOJOTBOPEHUE Yy PACTEHUH U
JKUBOTHBIX. IHAMBUyaIbHOE pa3BUTHE OPTaHNU3MOB.
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3. YCJIOBUSA PEAJIM3AIIMY YUYEBHOM JUCHUTIJIMHBI

3.1. TpeGoBaHUA K MUHUMAJLHOMY MaTePHAIbHO-TEXHHYECKOMY 00ecredeHH 0

Peanmzamusi mporpaMMbl  TUCHHUIUIMHBI ~ TpeOyeT Hamuuwmsi y4eOHOTO KaOWHeTa
TYMaHUTAPHBIX U COLMATBHO-I)KOHOMUYECKUX TUCITUTLINH.

O6opynoBanne y4eOHOTO KaOWHETa: MOCAT0YHBIE MECTa MO KOJIMYECTBY OOYJAFOIITHXCS
pabodyee MecTO TMpemnojaBaTeNs, TMPOEKTOP, OJKpaH, HOYTOYK, 3BYKOBBIE  KOJOHKH,
BUJCOPHIEMBI.

3.2. HudopmanuonHoe odecnevdenne 00yueHust

Ilepeyennb PeKOMeHayeMbIX Y4eOHBbIX U3IAHUH, HNuTepHeT-pecypcos,
AOTOJIHUTEJIbHOM JIUTePaTypbl

OcHOBHbIE HCTOUYHHUKH

Jns npenoiaBarenei

1. denepanbHbid 3aKk0H 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBannu B Poccuiickoi
denepanun» (C USMEHEHUSIMU U JIOTIOJTHEHUSIMU ).

2. [Ipukaz MunoOpHayku Poccun ot 17.05.2012 Ne 413 «OO6 yTBepxkaeHUH
(beneparbHOrorocy1apCTBEHHOT0 00pa30BaTEIbHOIO CTAaHAApPTa CPEJHErO (IOJHOI0) OOIIETo
00pa3oBaHUs.

3. [Tpuka3z MunuctepctBa oopazoBanusi 1 Hayku P® ot 31 mexabps 2015 r. N1578
"O BHeceHMM H3MEHEHUN B (elaepalbHbIi TOCYAApCTBEHHBIM 00pa30BaTeNIbHbIA CTaHAAPT
cpenHero oOuiero oOpa3oBaHUs, YTBEP)KIEHHBIN NpHKa3oM MUHHCTEpCTBa OOpa3oBaHUS U
Hayku Poccuiickoit @enepannu ot 31 mas 2021 . N 287».

4, Konuenuust mnpenogaBanus yuyeOHoro mpeamera «Dusuka», yTBEpKIeHHAS
KoJuierneid MunuctepcerBa npocsenienust Poccuiickoit @enepauuu ot 3 aexadps 2019 roma Ne
[1K- 4BH.

S. Konnenuust mnpenogaBanuss y4eOHOTO TIpeAMeTa «XUMHs», YTBEPXKICHHAS
KoJuternerr MunuctepcetBa npocsenienus: Poccuiickoit @enepanuu ot 3 aexadbpst 2019 roma Ne
ITK- 4BH.

6. Konnenuust mpenonaBanust ydeOHOro mnpenmera «buonorusy», yTBepKIeHHAS
koJuierneid MunuctepcerBa npocsenienust Poccuiickoit @enepauuu ot 3 aexadps 2019 roma Ne
[1K- 4BH.

1. [Ipumepnass ocHOBHas oOpa3zoBareibHas MporpaMMa CpeAHero  OOIero
oOpa3zoBaHusl, 0JJOOpEeHHAs perieHueM QeaepabHOr0 yueOHO-METOIMUECKOTO 00hEAMHEHHUS 110
ob1emMy oopazoBanuio (IpoTokosi oT 28 utoHs 2016 1. Ne 2/16-3).

8. AragonoBa M. b, 3axapoa E. T., Cuornazos B. M. buonorus. OO6mas
ouonorus. 10 kiacc. bazosiii ypoBenb- M.: [Ipocsemenne, 2020.- 256 c.

Q. AradonoBa M. b, 3axapoa E. T., CuBormazos B. M. buonorus. OO6mias
ouonorus. 11 kiacc. bazosiii ypoBenb- M.: [Ipocsemenne, 2020.- 208 c.

10. ["a6puensn O.C., OctpoymoB U.I'. Xumusi: ydeOHUK JJIs1 CTYIACHTOB CPEIHHUX

npodecCUOHANIBHBIX YUeOHBIX 3aBefieHui.- M.: M3natenbckuit neHTp «Akagemus», 2019.- 256
C.
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11. I'abpuensn O.C., OctpoymoB W.I'. Xumwus: ydeOnuk. 10 xn.  BazoBsiit
ypoBeHb.- M.: [IpocBemenue, 2021.- 128 c.

12. [Na6puensin O.C., OctpoymoB W.I'. Xumwus: yue6nuk. 11 ki.  ba3oBbrit
ypoBeHb.- M.: IIpocsemienue, 2021.- 128 c.

13. [Nanpnepun B.M. OOmias skonorus: yueonuk. -M.: DOPYM: UOPA-M, 2020.
- 336 ¢.

14. JmutpueBa B.®. ®uszuka: yueOHOe mocoOue sl CTYJEHTOB 00pa3oBaTEIbHBIX

YUpeXACHUN cpeaHero npodeccuoHanbHOro odpazoBanus.- M.: U3narenbckuil eHTp
«Axagemus», 2019. — 448 c.

15. Jmutpuea B.®. 3amaun mo dusmke: ydeOHOE mocoOWe sl CTYIACHTOB
o0pa3oBaTeNbHBIX  yUpeXKACHHN cpeaHero mnpodeccuoHadbHOrO  o0Opa3oBaHus.- M.:
N3narensckuii meHTp «Axamemusy», 2019.- 256 c.

16. Epoxun IO.H. Xumusa: ydyeOHUK Mg CpeaHUX NPOQPECCHOHAIBHBIX Y4EOHBIX
3aBeaeHM. - M.: M3naTensckmii eHTp «Akagemus», 2019. - 400 c.

17. Koncrantunos B.M., Pe3zanoB A.I', ®aneesa E.O. OOmast 6uosiorusi: yaeOHUK 1J1sl
CTYJIEHTOB 00pa30BATEIBHBIX YUPEKACHUN CpeaHEero npodeccuoHanbHOro oOpa3zoBaHus.- M.
N3narensckuii meHTp «Akamemus», 2018. -336 c.

18. Uepnoa H.M., T'anymmn B.M., KoncrantuHoB B.M. OCHOBBI 3KOJOTHH:
yueOHuk. 10(11) knacc.- M.: TIpocsemenue, 2020.- 305 c.

AradonoBa U. b, 3axaposa E. T., CuBornazo B. U. buonorus. O6mas 6uomnorus. 10
kiacc. bazoBsiii ypoenb- M.: [Ipocsemnienue, 2020.- 256 c.

s cryneHToB

1. AraponoBa U. b, 3axaposa E. T., CuBornazos B. 1. buonorus. O6mas Ouonorus. 10
kiace. ba3oBelii ypoBerb- M.: [Ipoceemenne, 2020.- 256 c.

2. AradonoBa U. b, 3axaposa E. T., CuBornazos B. W. buosnorus. O6mas 6uonorus. 11
kiacc. basoBerii ypoBerb- M.: [Ipocsemenne, 2020.- 208 c.

3.I'abpuenssn  O.C., OctpoymoB W.I'. Xumusa: ydeOHUK ISl CTYIEHTOB CpPEIHUX
npodecCHOHANBHBIX YUeOHBIX 3aBefeHni.- M.: M3narensckuit eHTp «Akaaemus», 2019.- 256
C.

4.T'abpuensa O.C., OctpoymoB WN.I'. Xumus: yueOnuk. 10 1. bazoBbiii ypoBeHb.- M.:
ITpocBemenne, 2021.- 128 c.

5. T'a6puensa O.C., OctpoymoB W.I'. Xumus: yueOnuk. 11 xi. ba3oBsiii ypoBeHb.- M.:
ITpocBemenne, 2021.- 128 c.

6.'aneniepun B.M. O6mias skomnorus: yueOnuk. -M.: DOPYM: UDPA-M, 2020. — 336 c.

7. JAmutpueBa B.®. ®dusuka: ydeOHOe mocobOue s CTYACHTOB 00pa30BaTENIbHBIX
VUPESKICHUN cpeaHero mnpodeccuoHaabHOro oOpaszoBaHusa.- M.: HM3martenbckuil  1EHTP
«Axanemus», 2019. — 448 c.

8. ImutpueBa B.®D. 3amaun mno ¢usuke: ydyebHOe TocoOue IS CTYJICHTOB
o0pa3oBaTeNbHbIX  YUpeXKACHHN  cpeaHero npodeccuoHaabHOro  oOpa3zoBaHus.- M.:
M3 narensckuii ieHTp «Akamemus», 2019.- 256 c.

9.Epoxun FO.H. Xumus: yueOHUK 7151 CpeTHUX TPOQPECCUOHATIBHBIX YICOHBIX 3aBEICHHM.
- M.: U3narenbckuii ieHTp «Akaaemus», 2019. - 400 c.

10. KoncrantunoB B.M., Pe3zanoB A.I', ®aneeBa E.O. OOmias Onosorusi: yaeOHUK AJis
CTYICHTOB 00pa30BaTeNbHBIX YUPEKICHHUN CpelHero nmpodeccuoHaIbHOro odpa3oBaHus.- M.
N3narensckuii eHTp «Axanemus», 2018. -336 c.
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11. Uepnosa H.M., I'anmymiun B.M., Koncrantunos B.M. OCHOBBI 3KOJIOTUH:
yaeOnuk. 10(11) xmace.- M.: IlpocBemenne, 2020.- 305 c.

AradonoBa U. b, 3axaposa E. T., CuBornazos B. 1. buonorus. O6mas 6uonorus. 10
kiacc. bazoBsrii ypoBenb- M.: [Ipocsemenune, 2020.- 256 c.

HNuTepuer-pecypcsr:

1. OcCHOBBI XUMHHU: 00pa30BATEIBHBIN CAUT AJIs MIKOJLHUKOB U CTYACHTOB. Dopma
nocryma: http://www.alhimik.ru

2. [Topran «Bcs ononorusy. dopma mocryna: http://www.sbio.info/index.php

3. HanmonanpHas snextponHas 6ubnauoreka. @opma noctyna: https://H36.pd

JlonoJiHUTE IbHbIE HCTOYHUKH
J{ns mpenotaBarenei

1. ITonamopéra M.H. , Conomun B.I1. O6miast MmeToanka 00ydeHus: OMOJIOTHH:
yueOHoe nocobue.- M.: U3narensckuii neHTp «Akagemus», 2018.-280 c.

2. CaiipoB B.A., YBapoa M.II. Teopust u meToauka o0yueHus: pU3nKu: yueOHoe
nocobue.- M.: FOpaiit, 2021.- 263 c.

3. Yepuobenbckas [.M. Teopus u Mmeroanka o0ydeHus: xumun.- PoctoB- Ha-J/[oHy:
Hpoda, 2020.-642 c.

Jns ctyneHToB

1.EcTecTBO3HaHHE U OCHOBBI SKOJIOTHH: yueOHOE MOCOOME JUIsl CPETHUX MEJarornyeckux
yueOHbIx 3aBenenuit/Ilon pen. P. A. Ilerpocosa, B.I1. T'opnos, B.. CuBornazos.- M.: Jlpoda,
2016. — 303 c.

2.T'abpuensn O.C. JIbicoa I'.I'. Xumus. Xumus. TecTsl, 3a/1a4u U yIpaxxHEHUs: yueOHOe
nocodue JUisi CTYIEHTOB  NPO(ECCHOHAIBHBIX o0pa3oBaTeIbHbIX OopraHu3alui,
ocBauBawmux npogpeccun u cnenranbHoctu CIIO.- M.: U3parenbckuil HeHTp «AKagemMus»,
2019.- 268 c.

3.Kpemmmnosuy E.B. Xumus. Harnsaaelii cripaBoyHUK U1t ToAroToBKU K OI'D n EI'D.-
M.: Dkcemo-IIpece, 2018.- 320 c.

4.Jlame3a H.A., Kammok JI.B., JIucos H.J[. buosiorusi B 3K3aMEHAIMOHHBIX BOMPOCAX U
OTBETax i a0UTYpUEHTOB, PETIETUTOPOB, yuuTeneii.- M.: Bukropus [1mtoc.- 496 c.

5.Heopranuyeckas xumus. Kpatkuii kypc/ B.I'. UBanos, O.H. I'epa. - M.: KYPC: HUI]
NH®PA-M, 2017.-256 c.

6. Hukutunckas T.B. buonorus. Harnsnselid crnpaBoYHHMK JUisi TOATOTOBKH K OI'D wu
EI'D.- M.: Dxemo-IIpece, 2018.- 320 c.

7.0prannyeckas xumud. Kpatkuii kypc: yueonoe nocooue/Msanos B.I'., I'ea O. H. - M.:
KYPC, HULl NH®PA-M, 2018. -222 c.

8.0OBuapoBa, E. H. buosnorus (pactenus, rpuObl, 0akTepuu, BUPYChI): yued. mocooue as
nocrymnatonux B By3bl / E.H. OBuapoBa, B.B. Enuna. — M.: UHOPA-M, 2015. - 704 c.

9.IToroBa N.A. ®uzuka. Harnsanueiii cnpaBoYHUK it moArotoBku k OI'D u EI'D.- M.:
Oxkcmo-TIpecce, 2018.- 320 c.
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http://www.sbio.info/index.php

4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JUCHUILIAHBI

KOHTpOJII) N OHICHKa pPE3yJIbTATOB OCBOCHMHA y‘{e6H0ﬁ AUCHUILIMHBI OCYIICCTBIIAACTCA

MpCIogaBaTCiicM B IIPOHCCCC IIPOBCACHHA TCKYLICTO KOHTPOJIA, JUKTAHTOB, TCCTUPOBAHHA,

KOHTPOJIbHBIX paboT, a Takke HamucaHus pedepaToB, MOATOTOBKA COOOIICHUI U MPOBEICHUE

KOH(EpEeHIINH.

Pe3ynpTaThl 00y4deHHs pacCKpBIBAIOTCS YEpE3 YCBOCHHBIE 3HAHUS U NPHOOPETEHHbIE
YMEHHsI, HallpaBJICHHbIE Ha IPUOOpETEHNE OOIIMX KOMITETECHITHIA.

Pe3yabTarsl 00yueHus (mpeaMeTHbIe)
HA YPOBHE Y4eOHBIX AeHCTBHH

@®opMbI M METOAbI KOHTPOJIAA U OLEHKU
pe3yJIbTaTOB 00yYeHHsl

1

- chopMUPOBAHHOCTH MIPEACTABICHHUM O
LIEJIOCTHOW COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHHE MUpa,
MPUPOJIE KaK €AMHOM 11eJIOCTHON CUCTEME,
B3aMMOCBSI3H Y€JIOBEKA, TPUPOJIbI U
o011ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBI
MaciiTabax BceneHHOM;

- HaIlMCaHME U 3alluTa pedepara;
- MOJTOTOBKA YCTHBIX COOOIICHUH;

- BJIAJICHUE 3HAHUSIMU O HauOoJiee BayKHBIX
OTKPBITUAX U JTIOCTUKEHUSIX B 001aCTH
€CTECTBO3HAHMSI, MOBJIMSABIIINUX Ha
ABOJIIOLMIO MPEACTABICHUI O PUPOJE, HA
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

- U3yYCHUE YCTPOUCTB U OOBICHECHUE
MPUHITUIIOB UX JIEHCTBUS,

- IOJTOTOBKA YCTHBIX COOOIICHHMIA;,

- CO3JJaHUE U 3alMTa KOMIIBIOTEPHON
MIPE3EHTAIINN;

- IPUBEJICHUE TPUMEPOB BIHUSHUS OTKPBHITUN
(hU3UKHN, XUMHH, OUOJIOTUHM Ha IPOTpecc B
TEXHUKE U TEXHOJIOTHH TMPOU3BOJICTBA.

- c(hopMUPOBAHHOCTH YMEHHUS TPUMEHSTH
€CTECTBCHHOHAYYHBIC 3HAHUS JIJIS
O0OBSCHEHHSI OKPYKAIOITUX SIBJICHUH,
COXpPaHEHMUS 3/I0POBbs, 0OECIICUEHUSI
0€30IMaCHOCTH KU3HEACATCILHOCTH,
Oepe’KHOTO OTHOLIEHUS K IPUPOJIE,
paIrMoOHAIBHOTO

MIPUPOIOTIOTH30BAHUS, & TAKKE
BBITIOJIHEHUSI POJIA TPAMOTHOTO
MTOTPEOUTEIIS;

- pCIlICHHE CUTYaIlMOHHBIX 3a]1a4;
- MMOJITOTOBKA, OpPTaHU3aIlsl U POBEICHUE
KpPYTJIOTO CTOJIA;

- MOCTPOEHNE U300paKCHHM TIPEIMETOB,
JIOTHYECKUX CXEM;

- coOJTI0IeHHE MpaBUiI 0€301aCHOTO
oOparieHus ¢ XMMUYECKHUMH BEIIECTBAMH,
Pa3TUIHBIMHA YCTPOHWCTBAMM,

- COOJTFOICHUE TTPABUJT JIMYHON TUTUEHBI TSI
COXpaHEHUS 3JI0POBbS M 00CCTICUCHHUSI
0€30MaCcHOCTH KU3HEAEATEIHLHOCTH.

- ¢c(pOpMUPOBAHHOCTH MPEJCTABICHUM O
HAYYHOM METO/I€ TTO3HAHUS IPUPOABI U
CpeICTBaX M3YYCHHsI MEraMupa, MaKpoMHUpa
¥ MUKPOMHpA; BIIJCHHUE MTPHEMaMU
€CTECTBEHHOHAYYHBIX HAOII0ICHUH,
OTIBITOB, UCCJICIOBAHUIA U OLIEHKH
JOCTOBEPHOCTH TMOJIYYEHHBIX PE3YyJIbTaTOB;

- CPAaBHUTEJIbHBINM aHAJIU3;

- TECTOBBIC 3aIaHUS;

- OCYILIECTBIICHUE HAYYHO-UCCIEA0BATEIbCKOU
JIESITETIbHOCTH.
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- BJIaJICHUE TTOHATUIHBIM annapaToM
€CTECTBEHHBIX HAYK, MTO3BOJISIOIIAM
MIO3HaBaTh MUP, Y4aCTBOBATh B JUCKYCCHUAX
10 €CTECTBEHHOHAYYHBIM BOITPOCAaM,
HCMOJIb30BaTh PA3JIMYHbIE UCTOYHUKH
nH(}OpMAIUH I TOATOTOBKH
COOCTBEHHBIX PadOT, KPUTHICCKU
OTHOCHUTECS K coobmieHusm CMU,

COJIep KallliM HayYHYI0 HH(pOpMAITUIO.

- TECTOBBIE 3aJJaHN;
- IUKTaHTBHI;

- COCTaBJICHUE KPOCCBOPAA;

- IOJArOTOBKA YCTHBIX COOOIICHHIA;

- Y4aCTHE€ B CEMUHAPaX, TUCKYCCUAX;

- HAIIMCAHHUE ICCE;

- 00BACHEHHUE PA3INYHBIX SIBICHUH,
MPOUCXOSIINX B IPUPOAE, OBITY, U HA
IIPOU3BOJICTBE.

- chopMUPOBAHHOCTHh YMEHU TTOHUMATh
3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS
JUIS. Ka)KJIOTO YE€JI0BEKa HE3aBUCHUMO OT €TI0
poheCCUOHAIBHOM JIeITEIIbHOCTH,
paznuyath (pakThl U OIEHKH, CPAaBHUBATh
OIICHOYHBIE BBIBOJBI, BUJIETh HX CBS3b C
KPUTEPHUSIMU OIIEHOK M CBSI3b KPUTEPUEB C
OITPEJICJIEHHON CUCTEMOM LIEHHOCTEM.

- pemieHre (PUBNIECKUX, XUMUYECKUX U
TeHEeTHYECKUX 3a]1a4;

- O0OBSICHEHUE CTPOCHHMS U
(YHKIIMOHMPOBAHUE PA3IMYHBIX OOBEKTOB B
PUPOJIE;

- perieHue npooIieM;

- KpUTHUYECKas OLIEHKA JOCTOBEPHOCTH
uH(GOpMAIINH, TOCTYMAONMIEH U3 Pa3IMYHbIX
HUCTOYHUKOB
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IIpuioxkenue 1

IlnanupoBaHue y4eOHbIX 3aHATHH C HCNO0Jb30BAHUEM AKTUBHBIX M1 HHTEPAKTHBHBIX
¢hopM 1 MeTOT0B 00yUeHUS

Ne Koa-Bo AKTHBHbBIE H ®opmupyemble
n/m | Tema y4eOHOro 3aHsITUSA wacop | WHTEPAKTHBHbIE dopmbI n YHUBepCaJbHbIE
MeTo/bl 00y4eHus! yueOHble 1eliCTBHSA
1 Beenenue 1 CemuHap JInunoctHble,
OOBsCHUTETHHO- pEryJIATUBHBIE,
WJUTIOCTPATUBHBIMN, MO03HABaTENbHbIE,
POOJIEMHO-TIOUCKOBBIH KOMMYHUKaTHBHBIE
2 Tema 1.1. 2 Cemunap JlnunocTHBIE,
MexaHnuka Paz6op KOHKpETHBIX pETYJISATUBHBIE,
CUTyalui MO3HABaTENbHbIE,
KOMMYHUKaTHBHBIE
OOBbsACHUTEIBHO-
WJUTIOCTPATUBHBIMN,
PENpPOLYKTUBHBIN
3 Tema 1.2. 3 CemMuHap JInuHocTHBIE,
OCHOBBI MOJIEKYJISIPHOM Pa360op KOHKpPETHBIX peryJisiTUBHbIE,
buzuku u CUTyanui [I03HABaTeNbHbIE,
TEPMOAUHAMUKH. KOMMYHHUKaTHBHbBIC
OOBsICHUTETBHO-
MJUTFOCTPATUBHBIM,
PENpOAYKTUBHBIH,
TPOOJIEMHO-TIONCKOBBII
4 Tema 1.3. 4 CemuHap JInuHocTHBIE,
OcHoBBI Pa300p KOHKpeTHBIX peryisTUBHBIE,
AIIEKTPOIUHAMHUKHI CUTyarui II03HABaTENbHBbIE,
KOMMYHHUKaTHBHbBIE
OObsCHUTEIBHO-
WJUTIOCTPAaTUBHBIH,
PENpPOYKTUBHBIN,
pOOIEMHO-TIOUCKOBBIH
5 Tema 1.4. 2 CemuHap JlnuHoCTHBIE,
Konebanus u BosHBI Pa300op KOHKpPETHBIX pETYIATUBHBIE,
cUTyaluun MI03HaBaTeNbHbIE,
KOMMYHHUKATHBHbBIC
OOBSICHUTETHHO-
MJUTFOCTPATUBHBIM,
PENpOYKTUBHBIN,
POOIEMHO-TIOUCKOBBIH
6 Tewma 1.5. 1 Kpyrmasrii cron JInuHOCTHBIE,
DneMeHTHI KBAaHTOBOM pEryJisaTUBHBIE,
buzuKu OOBsACHUTETBHO- II03HABAaTENbHBbIE,
WJLTIOCTPAaTUBHBIH, KOMMYHHKATHBHBIC
MPoOIEMHO-TIONCKOBBII
7 Tema 2.1. 2 Kondepenmus JInuHOCTHBIE,
OcHoBBI 0011IEH XUMUHU Pa360p KOHKpETHBIX peTyIsSTHBHEIE,
CUTyalui II03HABAaTENbHBbIE,
KOMMYHHUKaTHBHbBIE
OOBSICHUTEITHHO-
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UJUTFOCTPATUBHBIN,

PEpOLYKTUBHBIN
8 Tema 2.2. Cemunap JlnunocTHbIE,
XUMUSI HEOPraHUYECKUX Pa360p KOHKpETHBIX pEryJISITUBHBIE,
COCTMHEHU I CUTyaIui MO3HABaTENbHbIE,
KOMMYHHKATHBHBIC
OOBsACHUTETBHO-
MJUTFOCTPATUBHBIM,
pENpPOTYKTUBHBIN
9 Tema 2.3. CemuHap JInuHocTHBIE,
XUMUST OpPraHUIEeCKIX Pa360op KOHKpETHBIX pEryJIATUBHBIE,
COEIMHEHU I CUTyalui [M03HABATEIIbHBIE,
KOMMYHHUKaTHBHbBIE
OOBsACHUTETBHO-
MJUTFOCTPATUBHBIM,
pENpPOIYKTUBHBIN
10 Tema 2.4. ['pynnoBeie quckyccun JIn4HOCTHEIE,
buonoruuecku akTUBHBIC pEryJIATUBHBIE,
BELIECTBa OOBsICHUTETBHO- MO3HABATEIbHBIE,
WIUTIOCTPATUBHBIN, KOMMYHHUKaTHBHbBIC
PENpOAYKTUBHBIH,
MPOOJIEMHO-TIOUCKOBBII
11 Tema 3.1. Cemunap JlnunoctHbIe,
OO6mue npeacTaBIeHUsT 0O Pa300p KOHKpETHBIX pETYJISATHBHBIE,
KU3HU CUTYyaIui MO03HABaTENbHbIE,
KOMMYHHKATHBHBIC
OOBsicHUTENBHO-
WJUTIOCTPATUBHBIN,
PENPOaYKTUBHBIN
12 Tema 3.2. CemuHap JlnuHoCTHBIE,
Knerka — anemenrtapHast Pa300op KOHKpETHBIX pETyIATUBHBIE,
eMHUIIA KU3HU CUTyarui MO3HABATEIbHBIE,
KOMMYHHUKATHBHBIC
OO0BsicCHUTEIBHO-
WJUTIOCTPATUBHBIMN,
PENpOYKTUBHBIN
13 Tema 3.3. Cemunap JInunoctHbIe,
Krnerka-renetnueckas Pa360p KOHKpETHBIX pETYJISATHBHEIE,
OCHOBA >KHBOTO CUTYyaIui MO3HABaTENbHBIE,
KOMMYHHKATHBHBIC
OOBsICHUTETBHO-
WJUTIOCTPATUBHBIN,
PENPOTYKTUBHBIN
14 Tema 3.4. CemuHap JlnuHoCTHBIE,
[Tpoueccsl Pa360p KOHKpETHBIX pEryJISITUBHBIE,
KUZHEIEATEIIbHOCTH CUTyarui MO3HABATEIbHBIE,
KOMMYHHUKATHBHBIC

OOBACHUTEIILHO-
WJUTIOCTPATUBHBIH,
PENPOTYKTUBHBIN
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