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1. MIACIIOPT PABOYEN MPOI'PAMMBI YYEBHOM TUCIUTIIMHBI
1.1. O6saacTh NpUMeHeHHUs Y4eOHOH MpPOorpaMMbl

PaGouass mporpamma y4eOHON AMCHMIUIMHBI €CTECTBO3HAHUE SIBIISIETCS YACTHIO
OCHOBHOHM TMpodeccHOHaIbHOM 00pa30oBaTeNbHOW MPOrpaMMOl B COOTBETCTBUHM C
denepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIBHBIM CTAHAAPTOM CpPEIHETO (ITOJIHOTO)
oOmero oOpa3oBanuss u DenepaibHbIM  TOCYAAPCTBEHHBIM  00pa30BaTEIbHBIM
cragaaptom (maee DI'OC) mo cHEHMUAIBHOCTH CpeAHero MpodecCHOHATBHOTO
obpazoBanus (ganee CI1O) nis cnenuansaoctu 44.02.01 JlomkonsHoe oOpa3oBaHue

B ocuoBe yueOHOU aucuuiuinHbel «EcTeCTBO3HaHME)» JIEKUT YCTaHOBKAa Ha
dbopmupoBaHUEe y 00yIaeMbIX CHCTEMbI 0a30BbIX MOHITHI (YU3UKH, XUMHH U OMOJIOTHH U
NpPEJICTaBICHU O COBPEMEHHOW €CTeCTBEHHOHAYYHON KapTHHE MHpa, a TakkKe
BEIpAa0OTKAa YMEHHWH TMPUMEHSATh TOJYYCHHBIE 3HAHUSA, KaKk B TPOdeCcCHOHATBHON
NESITENbHOCTH, TaK U JIJISl peIICHUS )KU3HEHHBIX 3a]1a4.

MHorue mMoJO0XKeHUs, pa3BUBAEMbIE €CTECTBO3HAHHUEM, pPAacCMATPUBAIOTCA Kak
OCHOBa CO3JaHHWSI W WCIIOJIb30BAaHUS HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
texHosoruii (MKT) — omHoro u3 Hambosiee 3HAYUMBIX TEXHOJOTHYECKHX TOCTHKEHUU
COBPEMEHHOU ITUBUIIN3AIUY.

B ecrectBo3Hanuu (GOpMUPYIOTCSI MHOTHE BHUJBI JESTEIBHOCTH, KOTOPhIE UMEIOT
MeTa TpeAMETHBIH XxapakTep. K HUM B TepBYIO odepelb OTHOCSTCS: MOJECITHPOBAHUE
O0OBEKTOB U TMPOIIECCOB, IMPUMEHEHHUE OCHOBHBIX METOJOB TIO3HAHUS, CUCTEMHO-
WH(OPMAIIMOHHBIA aHaIu3, GOpMyIUpPOBAHME THIIOTE3, aHAJU3 W CHUHTE3, CPaBHEHUE,
00001enne, cucTeMaTH3aIus, BBISBICHUC NPUIMHHO-CICACTBCHHBIX CBS3CH, ITOMCK
aHAJIOTOB, yIpaBlieHue 00BEKTaMU U TporieccaMu. IMEHHO 3Ta TUCIUTUIMHA MTO3BOJISET
MO3HAKOMUThH YUYalIUXCs C HAYYHBIMH METOJAMH TO3HAHMS, HAYYUTh HX OTJIMYATh
THIIOTE3Y OT TEOPUH, TEOPHUIO OT SKCIIEPUMEHTA.

EcrectBo3Hanme wumeeT OdYeHb OOJNBIIOE M  BCEBO3PACTAIONIEE  YHCIIO
MEXIUCIUILTMHAPHBIX CBsSI3€l, MPUYEM HAa YpOBHE, KaK MOHATHIHOTO armapara, Tak U
uHcTpyMeHTapusi. Cka3aHHOE TMO3BOJISIET paccMaTpUBaTh E€CTECTBO3HAHWE Kak MeTa
JTUCITUIUIMHY, KOTOpas TPEIOCTABISICT MEXJIUCIHUIUIMHAPHBIA S3BIK JIJIT  ONHCAHUS
Hay4YHOW KapTUHBI MHpA.

N3ydyenne  ecrecTBO3HaHMS B NpOQeEecCHOHATIBHBIX  00pa3oBaTENIbHBIX
OpraHMu3alusix, pean3yIUX O00pa30BaTeNbHYI0 MPOTpaMMy CpeIHero oOIIero
obpazoBanusi B mnpenenax ocBoeHuss OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHusi, HMeeT CBOM OCOOCHHOCTM B  3aBUCUMOCTH  OT  Tpoduis
npodeccuoHaNbHOTO 00pa3oBaHUsl. OJTO BBIpAXKAETCS B COJACPKAHUU OOy4YeHUS,
KOJIMYECTBE YaCOB, BBIJICISEMBIX Ha U3YUCHHE OTMICIBHBIX TEM MPOTPAMMBI, TITYOMHE UX
OCBOCHHS y4YalIUMHUCS, OOBEME M XapakTepe MPaKTHYCCKUX 3aHATUH, BHUAAX
BHEAYIUTOPHON CaMOCTOSITEIIHbHON PabOTHI.

TeopeTndeckrie CBeICHUS MO €CTECTBO3HAHHIO JIOMOJHSIOTCS MPAKTUYECKUMH U
nabopaTopHBIMU paboTamMu.



1.2. MecTro AUCHUIUIMHBI B CTPYKType MpOrpamMmbl MOATOTOBKH
CIEeIHAJINCTOB CPeIHEro 3BeHa

Hucuunnuaa «EcTtecTBO3HAaHHME» BXOAUT B 0a30BbIA  y4yeOHBIM  LHKI
(oOmeoOpazoBaTebHble  JAWCIUIUIMHBI)  MPOTPAMMBI  MOJATOTOBKH  CIICIIHAIMCTOB
CpEJIHETO 3BEHA.

1.3. TpeOoBaHus K pe3ybTAaTaAM OCBOCHHS Y4€OHOM TN CIUNIHHBI

Copepxanue mporpamMmbl «EcTecTBO3HAaHWE» HAIMpPaBICHO Ha JIOCTHKCHUE
CIIeIYIOUIUX LIeJeil:

- OCBOGHHE 3HaHUW O (QYHIAMEHTAIbHBIX (U3MYECKUX, XUMHUYECKHUX U
OMOJIOTMYECKMX 3aKOHaX W TMPUHIUNAX, JEKAMUX B OCHOBE COBPEMEHHOU
€CTCCTBCHHOHAYYHOH KapTUHBI MHpa; HamOoJee BAXKHBIX OTKPBITHIX, OKA3aBIIUX
OTIpEe/IeNIAIONIEee BIUSHUE HA DPA3BUTHE TEXHUKUM M TEXHOJOTHMH; METO/JaX HAy4YHOTO
MO3HAHUS TIPUPOJIBI;

- OBJIAJICHUE YMCHHSIMHU IPOBOJUTL HAOJIOACHHS, TUIAHUPOBATh W BBHITIOJIHATH
AKCIIEPUMEHTHI, BBIIBUTATh TUIMOTE3bl U CTPOUTH MOJENU, MPUMEHSATH MOJYYCHHBIE
3HaHUA MO (HU3UKE, XUMHUH ¥ OUOJOTHH JJisi OOBSCHEHUSI SIBJICHUN M CBOWMCTB BEIIECTB;
MPAKTUYCCKH WCIOJIb30BaTh 3HAHUSA 1O (U3UKE, XHUMHH W OWOJIOTHH; OIICHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU WH(OPMAIIHH;

- pa3BUTHE I[I03HABATENBHBIX MHTEPECOB, WHTEIICKTYAIbHBIX M TBOPUYECKHX
crnocoOHocTel B mpolecce NMpuoOpeTeHHs] 3HAHMM M yMEHMM 1o (u3MKe, XUMHH U
OMOJIOTUH ¢ WCIOJB30BAHUEM DPA3JIMYHBIX UCTOYHUKOB HMH(POPMAIUA M COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

- BOCHHUTaHHE YOEXKJICHHOCTH B BO3MOXHOCTH TIIO3HAHHUS 3aKOHOB TPUPOIBI,
MCIIOJIb30BAHUSI TOCTHKEHHUI B 00s1acTH (PU3UKU, XUMUU U OMOJIOTMH Ha OJ1aro pa3BUTHS
YEJIOBEYECKON  IMBUIIM3AIMHM; HEOOXOJUMOCTH  COTPYAHHMYECTBA B  MpoIecce
COBMECTHOTO BBITIOJTHEHUS 33724, YBXKUTEIHHOTO OTHOIICHHMS] K MHEHHUIO OMIOHEHTA
npu  OOCYKIEHHUH TIPOOJIEeM €CTECTBEHHOHAYYHOTO COJCpKAHUS; TOTOBHOCTH K
MOpaJIbHO-ITUYCCKOW  OIICHKE WCIOJIb30BAHUS HAYYHBIX JOCTHIXKEHUH, YyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIIECH CPEbL;

- UCTIOJIb30BaHUE MPUOOPETECHHBIX 3HAHUM M YMEHUN JIJISl PEIICHUS MPAKTHUYECKUX
3aJ]ad B TIOBCCAHCBHOM JKHM3HHM, OOCCICUCHHS OC30IaCHOCTH COOCTBECHHOHN JKHM3HH,
PAIMOHAILHOTO TMPUPOJIOTIONB30BAHUS U OXPaHbl OKPYKAIOIIECH CPelbl, BO3MOXHOCTh
NPUMEHEHHs] 3HAaHUW TpU PEHICHHH 3a7a4, BO3HHUKAIOIIMX B  IOCIEAYIONIEH
poQeCCHOHATBHOM eI TEIHHOCTH.

B mnporpammy BKIIOUEHO CoOJAEp)KaHHWE, HAMpPaBICHHOE Ha (QOpMHUpPOBAHUE Y
CTYJICHTOB KOMIIETEHITNH, HE0OX0MMBIX i kKadecTBeHHOTO ocBoeHus: OITOIT CITO na
6a3e ocHOBHOTrO 001Iero 00pa3oBaHUs C MOJYyYEHUEM CPETHETO OOIIero oOpa3oBaHMS;
POrpaMMbI  MTOJATOTOBKM KBaJTU(QUIIMPOBAHHBIX pPab0OYMX, CIYKAIUX, HTPOrPaMMBbI
MOATOTOBKHM crieriuanucToB cpennero 3seHa (IITIKPC, ITTICC3).

OcBoenue conepkanusi yaeOHON mucIUIUMHbl «EcTecTBO3HaHME» OOecreunBaeT
JTOCTH)KEHHUE CTYICHTaAMU CJICIYIOIIHUX PE3YIbTaTOB:

JTUYHOCTHBIX

- YyBCTBO TOPJOCTH U YBAXKCHHS] K MUCTOPUU M JIOCTIIKCHUSM OTEYECTBCHHOU
HAyKW; TPAMOTHOE TOBEACHHE B MPOPECCHOHATBLHOW MAESITEIILHOCTH W OBITYy TpHU
oOpaieHuu ¢ npuOopaMu U yCTpoicTBaMu;
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- TOTOBHOCTH K MPOJOJDKCHHIO OOpa3oBaHUS W TOBBIIMICHUS KBaTU(UKALUU B
n30paHHOW Mpo(ecCHOHATBHON JESITeIbHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIU
€CTeCTBEHHOHAYYHBIX KOMITIETEHIIHH B 3TOM;

- yMEHHE  UCHOJb30BaThb  JOCTIDKEHUS  COBPEMEHHOW  HaykKu U
€CTECTBEHHOHAYYHBIX TE€XHOJIOTUH JUIsl TOBBIIIEHUSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BBIOpaHHOM MPO(heCcCHOHATBHOM 1EATENbHOCTH;

- YMEHHE CaMOCTOSITENIbHO MOOBIBaTH HOBBIC I Ce0Sl €CTECTBEHHOHAYYHBIC
3HAHUS, UCIIOJIB3YS /ISl 3TOTO JOCTYIHbBIE UCTOUHUKU HUH(POpMAIIHH;

- YMEHHE BBICTPAaWBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOLIEHHS B KOMaHJE IO
pElIeHUI0 00IIKX 3a/a4;

- yYMEHHE VNpaBISATh CBOCH IMO3HABATENIBHOW JESATENBbHOCTHIO, TPOBOJIUTH
CaMOOIIEHKY YPOBHsI COOCTBEHHOT'O HHTEIUIEKTYaIbHOTO PAa3BUTHUS;

MEeTa MPEeIMETHBIX

- MCTIOJIb30BAaHUE PA3IMYHBIX BHIOB TO3HABATEIHHON JESITEIFHOCTH IJISI PEIICHUS
€CTECTBEHHOHAYUYHBIX 3aJa4, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HaHUs (HaOMroAeHus,
OIMCAHUS, U3MEPEHHMSI, IKCIIEPUMEHTA) JJIsl U3yUCHHs Pa3IMYHBbIX CTOPOH OKpY’Karolein
JICUCTBUTEIILHOCTH,

- WCTIOJIb30BaHNE OCHOBHBIX WHTEIIICKTYaJIbHBIX OINEPAlUi: MOCTAHOBKU 3aJIa4H,
dopmynupoBaHUs ~ TUIIOTE3, AaHajdM3a W  CHUHTE3a, CpaBHEHUs, 0000IIeHus,
CUCTEMAaTH3alluy, BBISBICHUS NPUYMHHO-CIEIACTBEHHBIX CBs3€H, IOMCKA AaHaJOIOB,
dbopMynIHpoBaHUs BBIBOJOB JUIS M3YUEHHUS PA3IMYHBIX CTOPOH M3YYaeMBIX OOBEKTOB,
SBJICHUM M TPOLIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOIMMOCTh CTaJKUBAaThCSA B
npodeccuoHanbHOM cdepe;

- YMEHHE TEHEPHUPOBATh HJIEH W OMPEACNATh CPEICTBA, HEOOXOMUMBIC IS WX
peayuzaluu;

- yYMEHHME  UCMOJb30BaThb  pa3MyHble  UCTOYHHUKH  JUIA  [OJy4EHUS
€CTeCTBEHHOHAYyYHOW HH(pOpMAIUH, OLICHUBATD €€ JIOCTOBEPHOCTD;

- YMEHHE aHAJIM3UPOBATH U MPEACTABIATh HH()OPMAIIMIO B PA3INYHBIX BUIAX;

- yMeHue MyOJMYHO MPEACTAaBIATh PE3yJbTaThl COOCTBEHHOTO HCCIIEOBaHUS,
BECTH JHCKYCCHUH, JOCTYITHO W TapMOHHYHO coyeTass coJiepkaHue U  (QOpMbI
npecTaBiIsieMoil HHpopMauy;

MPEIMETHBIX:

- cOpPMHUPOBAHHOCTh MPEJCTABIEHUH O POIM M MECT€ €CTECTBO3HAHHUA B
COBPEMEHHON Hay4yHOM KapTHUHE MHpa; IOHMMAHUE CYIIHOCTH HAOII0aeMBbIX BO
BcenenHoil siBlIeHMH, pPOJM E€CTECTBEHHOHAYYHbIX JUCUUIUIMH B (HOPMHUPOBAHUU
Kpyro3opa U (pyHKUIMOHAJIHHOW T'PAaMOTHOCTH 4YEJIOBEKa I PEIIEeHUS MPaKTUYECKHX
3ajady;

- BJAJICHWE  OCHOBOMNOJATalOUMMH  €CTECTBEHHOHAYYHBIMH  TOHSITHSIMHU,
3aKOHOMEpPHOCTSIMH, ~ 3aKOHAMH ¥ TEOPHSMH;,  YBEPEHHOE  HCIIOJIH30BAHHE
€CTeCTBEHHOHAYYHOW TEPMUHOJIOTUU ¥ CUMBOJIUKH;

- BJIa/ICHNE OCHOBHBIMU METOAAMU HAyYHOTO MMO3HAHUS, UCIIOIB3YEMBbIMU B HAYKE:
HaOJI0ZICHUEM, OMTUCAHUEM, U3MEPEHUEM, SKCTIEPIMEHTOM,;

- yMmMeHus oOpalaThIBaTh Pe3yNbTaThl W3MEPEHHH, OOHApY>KMBAaTh 3aBUCHUMOCTH
MEXy HCCIENyeMbIMU BEJIHMUYMHAMH, OOBSCHATH IOJyUYE€HHBIE PE3yNbTaThl U JIeNaTh
BBIBO/IBI;

- ¢(hOpMUPOBAHHOCTh YMEHUS PEIIaTh €CTECTBCHHOHAYYHBIC 3a/1a4H;



- cOPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH MOJTYYCHHbIE 3HAHUS I OOBICHEHUS
YCIIOBUN MPOTEKAaHUS ECTECTBEHHOHAYYHBIX SIBJICHHM B mpupoje, NmpodeccruoHanbHON
cdepe 1 U1l IPUHATUSA PAKTUYECKUX PELIEHUI B IOBCEIHEBHOM KU3HU;

- cOpMHPOBAaHHOCTh  COOCTBEHHOW  NO3MUMU IO  OTHOIIEHHIO K
€CTeCTBEHHOHAY4YHON MH(OpMaIIUU, TOJTy4aeMOl U3 Pa3HbIX UCTOYHUKOB.

1.4. IlepedyeHb NJAHMPYEMBIX Pe3yJabTATOB O0y4YeHHs] IO JAUCHUILIHHE
(mepedeHnb (pOPMHUPYEMBIX KOMIIETCHLM )

VYyamuiics nobKeH 0051aaTh CIHEAYIOUMMU 3HAHUSAMH, YMEHHEM, OIBITOM
NEATEIBHOCTH.

B pesynpraTte n3ydeHus yueOHOH QUCIUIIMHBI 00ydaromuecs JOKHBI

HanmeHoBanue TeMbl HUMCTh HpaKTI/I‘-ICCKI/Iﬁ
3HATh YMETH OIIBIT

Paznen 1. Mexanuka

Tema 1.1 Mexanuka 3HaTh O MEXAaHWYECKOM | YMETh MPOBOAUTH HUccienoBaHue | CocTaBieHuUs
JIBIDKEHMH, €ro | IBWKCHUS Tella TOJA JCHCTBHEM | alTOpUTMa  PEIICHHUS
OTHOCHTEJILHOCTH. 3aKOHBI | ITOCTOSIHHOM CHIIBI. KHHEMATHYECKUX
JTUHAMUKHA Herotona. | U3mepsrs JIMHEUKOI u | 3amau. Pemenus 3amau
Cunsl B TpUpoZe: | MTaHTCHIUPKYIeM. I3mepeHus | mo TeEME
YOpYrocTh, TpEHHE, cujla | JMHEHKOHW U IITaHTeHUIUPKYIEeM «Knnematuka»
TSOKECTH. 3akoH
BCEMUPHOTO TATOTEHUS.

HesecomocTs.
MexaHnuueckue
konebanus. llepuox w
JacToTa KoJIEOaHUH.
Mexannueckue BOJIHBL.

CBolicTBa BOJIH. 3BYKOBBIE
BOJIHEL. YIIBTPa3BYK U €Tro
UCIIONIb30BAaHUE B TEXHHKE
U MEIUINHE

Tema 1.2 3Hathb OCHOBHBIE | YMETb HU3MEpATh  BJAXHOCTh | [IpakTuueckuil onsit
MonekynspHast nonoxkeunss MKT wu ux | Bo3myxa, MOBEPXHOCTHOTO | MPOBEICHUS
¢usnka u OIIBITHOE 000CHOBaHHME. | HATSHKEHUS XKUAKOCTH CPaBHHUTEILHOTO
TEepMOJMHAMHUKA BpoyHOBCckOEe  IBMKEHHE. aHaJIM3a Pa3INIHBIX
Juddysmo. Pasmepsr u TEeMIIEPaTYPHBIX 1K
Macchl MOJIEKYJl U aTOMOB.
TennoeMKoCTs.

3aKOHBl TEPMOJUHAMUKH.
TennoBbie JABUTAaTCIIM U
OXpaHy OKpYyXarouieu
cpenpl.  KIIJI TemmoBbIX
JBUTATEJIEN

Tema 1.3 3HaTh aneKTpryeckoe | YMeTh rpadudecku u3o0paxarh | [IpakTuueckuii onbIT
DJeKTpOIMHAMHKA B3aUMO/ICHCTBHE. JIEKTPUYECKHE W. MAarHUTHbBIE | IPOBEACHUS
OeMeHTapHbIH 3apsi]l. | MO TOCTOSHHOTO MAarHuUTa W | CPaBHUTEIBHOTO
3akoH KyoH,. | anekTpuyeckoro Toka. aHaJIM3 DIIEKTPUUECKUX
JIMDJIEKTPUYECKYIO CBOMCTB pa3IN4HBIX
NPOHUIIAEMOCTb  CPEHBIL. MIPOBO/IHUKOB
DIEeKTPOCTaTHIECKOE
oJe. Harmnps>keHHOCTb.
Ilpunnun  cynepno3unuu
moJiei. I'paduueckoe
n300pakeHne




HaumenoBaHue TeMEI

B pesynprate u3y4eHus: y4eOHON TUCIMIUIMHBI 00yYaIOIIHECs TOJKHEI

3HATh

yMEThb

HUMCTb HpaKTI/I‘IeCKI/Iﬁ
OIIBIT

3IEKTPUUECKUX HoJIEH.
MarauTtHoe mnoJie
IMOCTOSSHHOTO MAarHura u
3IEKTPHYECKOTO TOKa.
MarnutHas WHAYKIS,
MarHUTHBIH MOTOK.
SIBnenue
3JIEKTPOMArHUTHOM
uHAykuuu. 3akoH Oma jis
y4acTKa Lenu

Tema 1.4. Ctpoenue
aToMa M KBaHTOBasI
¢usnka

3HaTh KPATKYIO UCTOPHUIO
pa3BUTHS NPEICTABICHUN
0 MpUpoJe cBeTa. —
DNeKTpOMarHUTHAS
TpUpPOZa CBETA.
3aBHCUMOCTD MEXKILY
JUTMHOM BOJIHBI M YaCTOTOM

Hcnonb3oBaTh
TEXHHUKE
Ha6mromate u  peructpupoBaThb
3apsHKEHHBIC YaCTHIIBI

¢doroapdexkr B

[IpoBoauts
HaOII0IeHNS,
IUTAHUPOBATH U
BBITIOJIHATH
9KCIEPUMEHTHI,
BBIJIBUTaTh THIIOTE3bI K
CTPOHTH MOICIIH,

3IEKTPOMArHUTHOTO HMPUMEHSATD
W3Ty4eHUs. 3aKOHBI MOJIy4YCHHBIE 3HAHUS
OTpakeHUs U 1o ¢u3ukKe
MPEJIOMJICHUS CBETa.
Ddotoaddext n
KOPILYCKYJISIDHBbIE CBOMCTBA
cBera. CTpoeHHe aTomMa U
€ro MJIaHeTapHas MOJAETb.
T'unoresa [1nanka.
[Tornomenue u
UCITyCKaHHE CBETa aTOMOM.
CrtpoeHne aTOMHOTO spa.
PagnoakTuBHbIE
U3TY4EHUS U UX
BO3/JCICTBUE HA KUBBIC
OpraHu3MBbl. DHEprus
pacuieryieHus aTOMHOTO
snpa. SlnepHast SJHepreTuka
Tema 1.5 OBomronus IlonsiTie 0 KOCMOJIOIMH. Hcnonb3oBats pazinuussle | IIpoBoauts
BCEJICHHOHI OBOITIOLNIO 3BE3]. UCTOUYHUKM IS  TOJy4YeHus | HaOIroneHHs,
Onepruro CoiHIA U 3B€3/. | €CTECTBEHHOHAYyYHOU IUTAaHUPOBATh U
IIpoucxoxnenue nHpopManny, OLEHMWBATh €€ | BBIOJHATDH
CoItHEUHOM CHUCTEMBI JOCTOBEPHOCTH 9KCHEPUMEHTHI,
BBIIBUTaTh THIIOTE3BI U
CTPOUTH MOJEIH,
MIPUMEHSTh
MOJIyYCHHBIEC 3HAHUS
1o (pu3mKe
Pazgen 2. Xumus
Tema 1.1 OcHOBHEBIE 3HaTh MOHATHSA : IPEAMET YMmerb aHaIU3UpoOBaTh U | Bnanenus
TIOHATHS U 3aKOHBI XHMHHU,.BEIIECTBO, aTOM, NPEICTaBIATh MH(OpMALUIO B | OCHOBOINOJIATAIOIINMH

XUMHH

MoOJIeKyJ1a. XHUMHUYECKUH
3JIEMEHT U (OPMEBI €To
cymectBoBaHus. [IpocTsie
U CIIOXHBIE BELIECTBA.

Pa3JINYHbIX BUJaX

€CTECTBEHHOHAYYHBIMU
MOHATHSIMH,
3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSIMU;
YBEpEHHOE
UCTIONB30BaHUE
€CTECTBEHHOHAYYHOU
TEPMUHOJIOTHH U
CHUMBOJIHKHI

Tema 1.2
Ilepuonuueckuil

3HaTh HCTOPHIO OTKPHITHSA
Jlepuoguueckoro 3akoHa

YMmern
AHAJIM3UPOBATH U MPEJICTABIATh

Bnagenus
OCHOBOIIOJIATAIOIITMH
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HaumenoBaHue TeMEI

B pesynprate u3y4eHus: y4eOHON TUCIMIUIMHBI 00yYaIOIIHECs TOJKHEI

HUMCTb HpaKTI/I‘IeCKI/Iﬁ

3HATb yMEThb
OIIBIT
3aKOH J.U. MenzaeneeBbIM. HHPOPMALIHIO B Pa3ITHIHBIX €CTECTBEHHOHAYUYHBIMU
IIpeanocelIKy OTKPHITHS BHAX HOHSATHUAMH,
Ilepronnueckoro 3akoHa. 3aKOHOMEPHOCTSIMH,
Ilonoxenue snemMenTa u 3aKOHaMH U TEOPUSIMH;
CTPOEHHUE IEKTPOHHON YBEpEHHOE
0001109KHN aToMa. HCTIONB30BaHUE
ITonoxxenue anemenTa B €CTECTBCHHOHAY4YHOU
IIepuonuueckoii cucreme u TEPMUHOJIOTHH U
€ro CBOMCTBA CUMBOJIMKH
Tema 1.3 Ctpoenue IIpupona xumuueckou Ymenue YIIPaBIIATh cBoell | Brnanenus
BEIleCTBa cBsa3u. KoBasnieHTHast cBA3b: | MO3HABaTEIbHOH AEATENBHOCTBIO, | OCHOBOIONATAOIUMHU
HETONIApHAs U MOJsSpHas. MIPOBOJUTH CaMOOLIEHKY YPOBHS | €CTECTBEHHOHAYYHBIMU
Wonnas cBsa3b. Katuonsl 1 | co6cTBEHHOTO MOHATHUSIMH,
aHHOHBI. MeTamnndeckas HMHTEIUIEKTYaIbHOTO Pa3BUTHS 3aKOHOMEPHOCTSIMH,
cBsA3b. BonoponHas cBs3b 3aKOHaMH U TEOPUSIMH;
YBEpEHHOE
HCTIONB30BaHUE
€CTECTBEHHOHAYYHOU
TEPMUHOJIOTHH U
CUMBOJIMKHI
Tema 1.4 Boga. duznyeckue u | Onpenenars )KeCTKOCTh BOIBI; Buanenus
PacTtBOpEI XUMUYECKHe CBOWCTBA | pemaTh eCTECTBEHHOHAYYHbIC OCHOBOIIOJIAraloIUMHU
BOJIbI. 3arpsA3HUTENN BOABI | 3a1a4H; €CTECTBCHHOHAYYHBIMU
Y CIIOCOOBI OUMCTKU BOABI. | MCIOJIb30BaTh pa3nuYHble | MOHATUSAMH,
Du3nuecKue U HCTOYHHUKH  JUI1  IOJIy4eHHs | 3aKOHOMEPHOCTSAMH,
XUMHYECKHE CBOWCTBA €CTECTBEHHOHAYYHOU 3aKOHaMH U TEOPUSIMU;
pacTBOpoB nHpopManuy, OLECHMBATh €€ | yBEpPEHHOE
JOCTOBEPHOCTH HCTIONB30BaHUE
€CTECTBEHHOHAYYHOU
TEPMHHOJIOTHH U
CUMBOJIMKH
Tema 1.5 XuMu4ecKast peaKiusl. Pewath ecrecTBEHHOHAYYHbBIE [IpakTrueckuii OnbIT
Xumnueckue peakiuu | CKOpOCTh peakiuy U 3aJa4u; 00paboTkH
(hakTOpPHI, OT KOTOPHIX OHA | MCIOJB30BAThH Pa3IMYHBIE pe3yIbTaToOB
3aBUCHUT. TeruoBoii UCTOYHUKH IS TIOITyYECHUS HU3MEpeHuil,
a(dekT XuMuIecKon €CTECTBEHHOHAYUYHOM 0OHapyXUBaTh
peaxkun. XUMHUYECKoe uH(DOpMaIUH, OLICHUBATH €€ 3aBHCHUMOCTH MEX]Y
paBHOBECHE JIOCTOBEPHOCTH HCCIIEAYeMbIMU
BEIMYMHAMU,
OOBSACHITH
HOJy4ECHHBIE
pe3yabTaThl U JIENaTh
BBIBOJIbI
Tema 2.1 Knaccudukanuio YMmerp knaccuunuposars | [IpakTuaeckuii OmpIT
Knaccudukarms HEOPraHMYECKUX HEOPraHW4YeCKHe COCTMHEHUSI. 00paboTku
HEOPraHMYECKUX COEJIMHEHUII. - OmnpenensaTh XUMHUYECKHE pe3yIbTaToOB
COEIMHEHU I XUMHUYECKUE CBOMCTBA CBOICTBAa OCHOBHBIX KJIACCOB U3MEpeHuil,
OCHOBHBIX KJIaCCOB HEOPraHW4YEeCKHX COCANHEHUH B 0OHapyXUBaTh
HEOPraHMYECKUX CBETE TEOPHUHU 3aBHCUMOCTH MEX]Y
COEIIITHEHHH B CBETE 3IEKTPOITUTHIECKOM HCCIIEAYeMbBIMH
TEOpUH JUCCOLMAIIH BEIMYMHAMY,
3NEKTPOIUTUIECKON OOBSCHSTH
JUCCOLMAII HOJy4EeHHBIE
pe3yIbTaThl U J1EN1aTh
BBIBOJIbI
Tema 2.2 Metamniel 1 | MeTamsl. Oobmue | Ymers obpabateiBath | [IpakTHuecku
HEMETaIIbl CIIOCOOBI MOJyYEeHUsl | PE3yNbTaThl U3MEpEHUll, | OLICHUBATh
METaJUIOB. CrutaBel: | 0OHapyXHUBaTh 3aBHCHMOCTH | JIOCTOBEPHOCTh
YepHBIE U [[BETHEIC. MEXTY HCCJIEAYEeMBIMH | €CTECTBEHHOHAYIHOMN
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HaumenoBaHue TeMEI

B pesynprate u3y4eHus: y4eOHON TUCIMIUIMHBI 00yYaIOIIHECs TOJKHEI

HUMCTb HpaKTI/I‘IeCKI/Iﬁ

3HATb yMEThb
OIIBIT
Koppo3sus MeTamios u BEITMYUHAMU, OOBACHATH | MH(POPMAIIH
CIIOCOOBI 3aIIUTHI OT HEe. MOJMydeHHbIE  PE3yNbTaThl  H
JIENIaTh BBIBOJBI
Tema 3.1 [Ipenensuble 1 YmeTsb oOpabarteiBath | [IpakTdeckuii OmBIT
YraeBonopozast HETpeaeIbHbIE pe3ynbTaThl HU3MEPEHUH, | OLICHUBATh
YTIE€BOAOPOBI. O0OHapyXUBATh 3aBHCHMOCTD | JOCTOBEPHOCTh
IIpumenenne MEXTy HCCIIEAYEMBIMH | €CTECTBEHHOHAYYHON
YTJIE€BOAOPOAOB B BETMYMHAMU, OOBSCHATH | MH(DOPMALIH;
OpPraHUYECKOM CHUHTE3€. NOJydeHHble  pe3yiabTaThl U
JieNaTh BBIBOJBI;
Tema 3.2 Crpoenue u xapaktepssle | OmpenensaTts cBoiicTBa cnupToB, | [IpaxTudeckuii omeIT
Kucnopoacoaepxamu | XuMHUECKUE CBOWCTBA KapOOHOBBIX KHUCJIOT U OLICHUBATb
€ OpraHu4eckue CIHPTOB, KapOOHOBBIX CJIOXHBIX 3(HPOB. JIOCTOBEPHOCTb
BeIlleCTBa KHUCJIOT U CIOXHBIX €CTECTBCHHOHAY4YHOU
3¢hupoB nHPOpPMALINH;
Tema 3.3 AMUHBI, aMUHOKHCIIOTEHI, [IpumeHsTh NONy4YeHHbIE 3HaHUS | BrnageHne ocHOBHBIMU
A3zoTcoaepxamue 6enxu. CTpoeHue u JUIs1 OOBSICHEHNS YCIIOBUI METOJAMHU HAY4YHOTO
OpraHUYECKHE O6uonorndeckast QyHKIHUSL MIPOTEKaHUS MO3HAHUS,
COEIMHEHUS 6enKoB €CTECTBEHHOHAYYHBIX SIBJICHUH B | UCIIOJIB3YEMBIMU B
pupoie, npodeccnoHaIbHON HayKe: HaOroeHneM,
cdepe u ISt IPUHATHS OIHCaHUEM,
MIPAKTUIECKUX PEIICHUN B H3MEpEeHUeM,
MTOBCETHEBHOM XKHU3HU 9KCHEPUMEHTOM
Tema 3.4 Xumus u X¥MUS U OPraHu3M IIpumensaTs nonydenssle 3Hanus | IIpakTuueckuii onsIT
JKU3Hb. geJoBeKa. XUMUYeCcKHe JUIs1 OOBSICHEHHUS YCIIOBU I OIICHUBATh
Xumust B ObITY 3JIEMEHTHI B OpraHU3Me MIPOTEKaHUS JIOCTOBEPHOCTb
gyenoBeka OCHOBHEBIE €CTECTBCHHOHAYUYHBIX SIBJICHHUM B | €CTECTBCHHOHAYYHOU
JKU3HEHHO HEOOXOANMBIE pupoie, npodeccnoHaIEHON nHpopManuu
COEIMHEHUS: OETKH, cdepe u I IPUHATHSA
YTJIE€BOMBI, JKHUPBIL, MIPAKTUYECKHUX PEIIEHUN B
BUTAMUHBI MTOBCEHEBHOM KHU3HU
Pa3znen 3. buoaorus
Tema 1.1 Beenenue Mertoibl Hay4HOTO Hcnonb3oBate pa3inuyHbie Bnagenus
MO3HAHUS B OMOJIOTHH. BHJIBIIIO3HABATENILHON OCHOBOHNOJIArarIuMU
“Kusas npupona xak JESITEAbHOCTHU AJISl PEILIEHHS €CTECTBEHHOHAYYHBIMH
00BEKT H3yUeHHs €CTECTBEHHOHAYYHBIX 3a/1a4, MOHATHUSIMH,
6uonoruu. Metoab! NPUMEHEHHE OCHOBHBIX METOJIOB | 3aKOHOMEPHOCTSIMH,
HCCIIeIOBAHUS KUBOU no3HaHusl (HaOJII0IeHu s, 3aKOHaMU U TEOPUSIMU;
MPUPOABI B OHOJOTHH. OTIMCaHMSA, U3MEPEHHUS, yBepeHHOE
OnpeneneHye KU3HU U 9KCHEPUMEHTA) [T U3yUCHHS HCTIONB30BaHHUE
YPOBHH OpPraHU3aIIH Pa3IMYHBIX CTOPOH OKPYXKAIOWIEH | €CTECTBEHHOHAy4YHOU
JKU3HU JEUCTBUTEILHOCTH TEPMHUHOJIOTHH U
CUMBOJIMKHI
Tema 1.2 Knerka 3HaTh KIETOYHYIO Teoputo | IIpuMeHsTh nonayyeHHble 3HaHus | Bianenus
CTPOEHUS OPraHU3MOB. JUIsL OOBSICHEHHUS YCIIOBUI OCHOBOMNOJIArarIuMHU
CrpoeHue KIEeTKH: MIPOTEKaHUS €CTECTBEHHOHAYYHBIMH
OCHOBHBIE OPTaHOMJIbI U UX | €CTECTBEHHOHAYYHBIX SIBJICHUN B | MOHATUSIMU,
¢yaxuuu. [lenenue npupo/e, NpodhecCUoHaATbHOM 3aKOHOMEPHOCTSMH,
keTku bruonoruueckoe cdepe u I TPUHIATHSA 3aKOHAMHM U TEOPHSIMH;
3HAYCHNE XUMHYECKUX MIPAKTUIECKUX PEIICHHUH B yBepeHHOE
HIIEMEHTOB. ITOBCETHEBHOM KHU3HH HCTIONB30BaHUE
Heopranuueckue €CTECTBEHHOHAaY4YHOMI
BEIIIECTBA B COCTaBE TEPMHUHOJIOTHH U
knetkn Heknerounoe CUMBOJIHMKHI
CTPOEHUE, KUZHEHHBIH
LUKJI U €0 3aBUCUMOCTb
OT KJICTOYHBIX (OpPM
JKU3HU
Tema 1.3 Opranusm 3HaTh MHOr0o00Opasue ITpuMeHnsTh Nony4yeHHble 3HaHus | Brnagenus
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HaumenoBaHue TeMEI

B pesynprate u3y4eHus: y4eOHON TUCIMIUIMHBI 00yYaIOIIHECs TOJKHEI

HUMCTb HpaKTI/I‘IeCKI/Iﬁ

3HATb yMEThb
OTIBIT
opraauzmMoB. OO6MeH JUTS OOBSICHEHHSI YCIIOBHIA OCHOBOIIOJIATAIOIIIAMHU
BEILIECTBOM H SHEPTHEH C MIPOTEKaHMS €CTECTBEHHOHAYIHBIMU
OKpYyXarolieu cpenoil. €CTECTBEHHOHAYYHBIX SIBJICHUM B | HOHATUSMY,
HacnenctBeHHOCTS 1 pupoie, npodeccnoHaIbHON 3aKOHOMEPHOCTSIMH,
W3MEHYNBOCTb, cdepe u IS IPUHATHS 3aKOHAMH ¥ TCOPUSIMH;
3aKOHOMEPHOCTH MIPaKTHYECKHUX PEIICHUN B YBEpPEHHOE
HacJleI0BaHus, MIOBCETHEBHOM XKU3HU UCTIONB30BaHUE
ycTaHoBJIeHHbIE I €CTECTBCHHOHAY4YHOU
Mengenem u T. Mopranom TEPMUHOJIOTUU U
(1a mpumepe CUMBOJIHKHI

HacJIeIOBaHMs y YeJIOBEKa)

Tema 1.4 Bun 3HaTh MOHSTHE BUJA, €TO Hcnonb3oBatek paznuuHbie BUAbl | MIMeTh npakTuyecKuit
kputepuu. [lonynsuus kak | MO3HAaBAaTEIbLHOU JAESITEILHOCTH OMBIT 00pabOTKU
CTPYKTYpHas €IMHHIIA JUTSL peIIeHUS Pe3yIbTaTOBU3MEPEHH
spomonuy. Teoputo €CTECTBEHHOHAYYHBIX 3a1ad, i, onpeneneHue
SBOJIIOIIUH OPTAHUYECKOTO | IPUMEHEHHE OCHOBHBIX METOJIOB | 3aBUCHMOCTH MEXKIY
mupa Y. lapsunHa Mo3HaHUs (HAOII0ACHNS, HCCIICAYSMBIMH
Tumoressr OTIMCAHMUS, U3MEPEHHUS, BEIMYMHAMH,
MIPOUCXOKICHUS KU3HHU. SKCIIEPUMEHTA) /ISl U3YUEHUs 00BSACHATH
YcnaoxKHEHHE KUBBIX Pa3IUYHBIX CTOPOH OKPYIKAIOUIEH | MOJIyuYeHHBIE
OpraHu3MOB Ha 3emJie B JEeHCTBUTENLHOCTH pe3yNbTaThI U AeNaTh
IpoIiecce 3BOMIOLUH. BBIBOJIBI
AHTpOIIOTEHe3 U €ro
3aKOHOMEPHOCTH.
JlokaszarenbcTBa poOICTBa
YeroBeKa ¢
MIICKOITUTAIO MU
JKUBOTHBIMHU

Tema 1.5 3HaTh NpeAMeT U 3aJadd | YMeTh aHaNM3UpoBaTh U | Bnanenus

DKOCHCTEMBI SKOJIOTUH:  Y4YCHHE OO0 | MPEACTaBISATE HWH(POPMANHIO B | OCHOBOIOJATAIOIIUMH
9KOJIOTHYECKUX (haKTopax, | pa3IHMYHBIX BAIAX €CTECTBEHHOHAYYHBIMH
y4eHHe O Ccoo0IecTBax MOHSITHSIMH,
OpraHU3MOB, YYE€HHE O 3aKOHOMEPHOCTSIMH,
ouochepe 3aKOHAMH U TCOPHUSIMH;
Dkonoruueckue (HakTophl, yBepeHHOE
0COOEHHOCTH ux WCTOJIb30BaHUE
BO3JICHCTBHUSL. €CTECTBEHHOHAYy4YHOMI

TEPMHUHOJIOTHH U
CHUMBOJIMKHI
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2. CTPYKTYPA U COJIEP)KAHUE YYEFHOU JUCITATIJIMHBI

2.1. O0beM y4yeOHOI JUCUMIIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yueOHoii padoThI

O0beM yacoB

MaxkcuMmaJjibHasi ydeOHAsI HATPY3Ka (BCEro) 108
Oo6s3aTenbHasi ayIUTOPHASA yueOHasi HAarpy3Ka (Bcero) 72
B TOM YHCIIE:
3aHATHS JEKIIMOHHOTO THIIA 24
MIPAKTUIECKHE 3aHATHS 24
nmabopaTOpHBIE 3aHATH 24
CamocTosiTesibHasi padoTa o0yuarouierocs (Bcero) 32
Koncynpranun 4
Juddepenuupo

IIpomexxyTouHasi aTTecTanus

BaHHBIHN 3a4éT

2.2. CTpyKTYypa AMCUHUIIIHHBI

KoJim4ecTBO ayIUTOPHBIX YaCOB CaMoCTosITe
IIpakTnyeckue u bHas padoTta
HaumeHoBaHue pa3iesioB U TeM Bcero Teopernueckoe
oByuenue J1abopaTopHbIe CTY/IeHTa
3aHATHSA (uac)

Pasznen 1. Mexanuka 32 6 16 10
Tema 1.1 MexaHuka 7 1 4 2
Tema 1.2 MonekynsipHast ¢pusuka u 7 1 4 5
TEPMOJAUHAMHKA
Tema 1.3 DnekTpoarHaMuKa 7 1 4 2
Tewma 1.4. CtpoeHue aToMa U KBaHTOBAst 5 1 5 5
¢dusnka
Tema 1.5 DBonrOIMS BCEICHHON 6 2 2 2
Pazgen 2. Xummus 39 11 16 12
Tema 1.1 OcHOBHBIE HOHATHS U 3aKOHBI 2 1 i 1
XUMHUH
Tewma 1.2 [leproanveckuii 3aK0H 2 1 - 1
Tewma 1.3 CtpoeHue BemecTsa 4 1 2 1
Tewma 1.4 Boga. PactBopst 5 1 2 2
Tema 1.5 Xumudeckue peaxiyn 2 1 - 1
Tema 2.1 Knaccudukanus 2 1 ) 1
HEOPTaHMYECKUX COCTMHEHHH
Tema 2.2 MeTtauibl 1 HEMETAILIbI 4 1 2 1
Tewma 3.1 YrneBogopoast 4 1 2 1
Tewma 3.2 Kucnopoacoaepxaiuye 6 1 4 1
OpTaHUYECKHE BEIeCTBA
Tema 3.3 Azorconeprxauiue 6 1 4 1
OpraHUYeCKHE COCTUHEHHUS
Tema 3.4 XuMus U KU3HbB.

2 1 - 1
Xumust B OBITY
Paszgen 3. buojgorns 33 7 16 10
Tema 1.1 Beenenune 5 1 2 2
Tema 1.2 Knetka 9 3 4 2
Tema 1.3 Opranusm 5 1 2 2
Tema 1.4 Bun 7 1 4 2
Tema 1.5 DkocucreMsl 7 1 4 2
Koncynpranuun 4
Bceero no ajucuuniauHe 108 24 48 32
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2.3. TemaTH4yecKuii IJIaH M coAeprkaHue Y4eOHOH JUCHUIITHHBI

HaunmenoBanue
pa3zesioB H TeM

Copaep:xanue yueOHOI0 MaTepHaJia, MpaKTH4YecKue padoThl,
caMocTosITeIbHasi padoTa o0y4yarouuxcs, Kypcopasi padora (ecau
NpeaycMOTpeHa)

O0ne

qyaco

Ypos
eHb
ocBoe
HHUS

1

2

Paznen 1. Mexanuka

Tema 1.1
MexaHnuka

Coaep:xkaHue y4e0HOT0 MaTepuaia

Jleknun

1| Mexanndeckoe  JBMJKEHHE, €ro  OTHOCHTEIBLHOCTh.  3aKOHBI
muHaMukd Heiotona. Cuiibl B TPUpPOJE: YIPYrocTh, TPEHHE, CHIA
TSOKECTH. 3aKOH BCEMHPHOro TaroteHus. Heecomocth. MMmyrbe.
3aKOH  COXpaHEHHWS HMITyJbCa W  PCAKTHBHOC  JBIXKCHHC.
[oTeHranbHass W KHHETHYECKAas SHEPrHs. 3aKOH COXpPAHCHHUS
MEXaHU4eCKOM sHepruu. Pabota u MOITHOCTH

0,5

1,2

2 | Mexannueckue koneOanus. Ilepuon W yacToTa KOJIeOaHWiL.
Mexannueckue BOJHbBL. CBoOiicTBa BOJIH. 3BYKOBBIE  BOJIHBIL.
YIBTpa3BYK U €T0 UCIIOIB30BAaHIE B TEXHUKE U METUIIITHE

05

aKTH4YecKHe (J1adopaTopHble) 3aHATHS

I/ICCJ'IGZ[OBaHI/Ie JABMKCHUA TCJIA IO ,IleﬁCTBPICM MOCTOSIHHOM CHIIBI

I/ISY‘IGHI/IG 3aKOHA COXPAHCHU NMITYJIbCa U PCAKTUBHOI'O ABUIKCHUSL

M3mepenus IMHEHKON M IITaHT€HIUPKYJIEM

Blw|Nk o

W3mepenus IMHEHKON M IITaHT€HIUPKYJIEM

CamocrosTenbHas paboTa 00ydJaromxcs
1.CocraBnenue anropuTMa pelieHns] KHHEMAaTHUCCKHUX 3a7ad. Pemenne
3agad4 o Teme «KnHemaruka»

Tema 1.2
MouJiexyJasipHas
$usnka u
TepMOIUHAMMKA

Coaep:xkanue yueOHOro MaTepuaJia

Jlexkuun

1| OcuoBaele mnonoxkennss MKT u ux omnelTHoe 00OOCHOBaHHE.
BpoynoBckoe nemxkenue. Juddysus. Pasmeps m Maccsl MOJEKyI U
atomoB. Kammuisipasie siBierms. TemmoemkocTs. Temmoo0MeH.

05

2| 3akOHBI TepMOJAWHAMHKH. TerumoBble JABHTATENM MW OXpaHa
okpykatommeit cpenpl. KITJ[ TenmoBsIx ABUraTenei

0,5

1,2

IIpakTHyeckue (J1adopaTopHbIe) 3aHATHS

1| M3mepenne BIa)KHOCTH BO3AyXa

2 I/IsMepeHHe TMOBEPXHOCTHOI'O HATAXKCHUSA KUJIKOCTU

CamocrosTenbHas padoTa 00ydaromuxcs
1.CpaBHHTENbHBIN aHANN3 PA3IMYHBIX TEMIIEPATYPHBIX KA.

Koncyaprauus

Tema 1.3
DJIeKTPOAUHAMHUKA

Coaep:xkanue yueOHOro MaTepuaJia

Jlexkuun

RN DN

1| DnexTpuyeckoe B3aUMOICHCTBUE. OJIEMEHTAPHBIH 3apsa. 3akoH
Kyona. Juanextpuueckas MPOHUIIAEMOCTh CpeaBbl.
DrekTpocTaTnieckoe Tose. HanpspkeHHOCTS. [MpuHImn
cymeprno3uiu mnojeil. I'paduueckoe M300paKEHUE IINEKTPUIECKUX
noJuen

0,5

1,2

2| MarHuTHOE MOJie TMOCTOSHHOTO MAarHWTa M JJIEKTPHYSCKOrO TOKA.
MarunuTHas WHIYKIHS, MarHuTHBIN MOTOK. SIBnenue
AIEKTPOMArHUTHOW MHAYKIMH. 3aKkoH OMa JJIs yJacTKa e

0,5

IIpakTHyeckue (J1adopaTopHbIe) 3aHATHS

1| Nsydenwne 3axona OMa aJisl ydyacTKa e

2| V3yueHue siBACHUS 3JICKTPOMArHUTHOW WHIYKIHH

CamocrosrenbHas paboTa 00ydJaromuxcs
1.CpaBHUTENBHBIH aHANN3  DJIEKTPUYECKUX CBOWCTB  Pa3IIMYHBIX
IIPOBOIHUKOB

Tema 1.4
CTpoeHue aTomMa u

Coaep:xkanue yueOHOro0 MaTepuaJia

Jlexknun

13




KBAaHTOBas QU3NKa

1| Kpatkass wucTOpus pa3BUTHs IPEACTABICHUI O MPHUPOJAC CBETa.
DNEeKTpOMarHUTHAs TPHUPOAA CBETA. 3aBUCHUMOCTh MEXAY IJIUHOU
BOJIHBI M YaCTOTOH DJEKTPOMArHUTHOTO W3IyYeHHUS. 3aKOHBI
OTpakeHHs U mperoMieHus cBeta. PotodpdeKT u KOpImycKyIsIpHEIE
CBOMCTBA CBETa

0,5

2| CrpoeHne aToMa W €ro IUlaHeTapHas moxenb. [mmoreza Ilmamka.
[Nornomenue M ucmyckaHue cBera aToMoM. CTpOEHHE aTOMHOTIO
anpa. PamuoakTHBHBIE W3IMy4eHHS W UX BO3JICHCTBHE HA JKUBBIC
OpPTraHM3Mbl. DHEprusi pacllelUIeHHs aTOMHOro sjpa. SnepHas
9HEpreTruKa

05

1,2

IIpakTnueckue (JadopaTopHbIe) 3aHATHS

1| Ucnone3zoBanue porodrpexra B TEXHUKE

2 Ha6J’IIO)IeHI/Ie 1 perucTpainu 3aps>KCHHbIX YaCTHUI]

CamocrosTenbHast paboTa 00ydaromuxcs
1.Okosnornueckre NpoOJIeMbl, CBSI3aHHBIE C HCIIOJIB30BAaHHEM SIEPHOM
SHEPreTUKU

Tema 1.5
IBoJIOIHUA
BCEJIEHHOH

Coaep:xkanue yueOHOr0 MaTepuasia

Jlexkuuu

1| Hama 3Be3gnas cucrema — 'anakrtuka. beckoHeunocts BcelleHHOM.
ITonsiTHE O KOCMOIOIrUU

2| DOpomroumnst 3Be3n. OuHeprust Comuna u 3Be3n. IlpoucxoskneHue
COJIHEYHOM CHCTEMBI

1,2

IIpakTnyeckne (J1a0opaTopHble) 3aHATHSA

1| TepmosnepHBIii CHHTE3

CamocrosTenbHast paboTa 00ydaromuxcs
1. Koncnext «O0pa3oBaHue IIaHeTHRIX cucTeM. CoJlHeuHas cCUcTeMay

Paznen 2. Xumus

Tema 1.1
OCHOBHBIE TOHATHSA
M 3aKOHBI XUMHH

Coaep:xkanue yueOHOro MaTepuaJia

Jlekuun

1| Ipeamer
3JIEMEHT
BEILECTBA.

xumuu. BemectBo. Atom. Monekyna. XuUMHUECKHUH
u (GOpMBI ero CymecTBOBaHHUS. [IpocTeie W CIIOKHBIE

CamocrosrenbHast paboTa 00ydJaromuxcs
1.CuctemaTmdeckas mpopaboTKa KOHCIICKTOB
JINTEPATYPHI, ﬂOHOJ’IHHTCJ’II)HOﬁ JINTEPATYPHI,
peKOMeHAalMi NpenoaBaTens.

3aHATUH, y4eOHOM
C HCIONb30BaHUEM

Tema
1.2I1epuoguyeckmii
3aK0H

Coaep:xkanue yueOHOro MaTepuaJia

Jlexkuuu

1| Otkpsitue.Ilepuoanyeckoro 3aKOHa .N. MeHneneeBbIM.
IIpennoceinku otkpeitust  Ilepuonuueckoro 3axona. IlosoxeHue
9JIeMEHTa | CTPOEHHE SJIEKTPOHHOUW oOosouku aroma. IlomoskeHune
anemeHTa B [lepruoanueckoil cucteme u ero cBOMCTBa

CamocrosrensHas paboTa 00ydaromuxcs
1.CucremaTtnueckasi mnpopabOTKa KOHCIEKTOB
JINTEPATYPHI, I[OHOHHI/ITCJ'ILHOP'I JINTEPATYPHI,
peKOMeHAaIMi NpenojaBaTens.

Koncnekr: «OtkpoiTre [lepnoauyeckoro 3aKkoHa U €0 3HAYCHUEY.
Koncnexr «CtpoeHue 3J1eKTpOHHOH 000I0UKH aToMay.

3aHsATHH, Yy4eOHOIt
C HCIOJNb30BAaHUEM

Tema 1.3
CrpoeHue BeuecTBa

Coaep:xanue yueOHOT0 MaTepuasa

Jlexkuun

1 Hpnpona XAMHUYECKOM cBsi3u. KoBalleHTHas CBS3b: HEIOJIsApHAasA U
noJjigpHas. Honnas cBsa3b. Katumonsl u aHmoHbl. MeTtaundeckas
CBA3b. Boaopozu{aﬂ CBA3b.

IpakTnuyeckue (Ja0opaTopHbIe) 3AaHATHS

1 | [Ipupoja XUMHYECKOH CBS3H

CamocrosTenbHast paboTa 00ydJaronxcs
1.CucremaTmueckasi mnpopabOTKa KOHCIIEKTOB
JUTEPaTyphl,  JOMOJHUTEIBHON JHUTEpaTypHl,
PEKOMEHIALNH NPEnoiaBaTes.

3aHATHH, y4eOHOMH
C HCIOJIb30BaHUEM

Tema 1.4 Boxaa.

Conep:xkanue y4e0OHOT0 MaTepuaia

14




PacTBOpBI Jlexknuu
1| ®uznyeckne U XMMHUUECKHE CBOWCTBA BOJBI. 3arps3HUTENIH BOJIBI U
CII0COOBI OUMCTKU BOBI. 2
du3nyecKkue U XMMUYECKHE CBOMCTBA PACTBOPOB.
IIpakTnueckne (Ja00paTopHble) 3aHATHSA
1 | OmnpeneneHne >KeCTKOCTH BOJBI
CamocrosrenbHas paboTa 00ydJaromuxcs
1.CuctemaTmdeckass mpopabOTKa KOHCIIEKTOB —3aHATHH, y4eOHOM
JIUTEPaTyphl,  JONOJHHUTEIBHOM JIUTEPATyphl, C HCIOIb30BAaHUEM
PEKOMEHIALNH NPETIo1aBaTes.
KoHcnekT « ArperaTHbIe COCTOSIHHS BOIBI U €€ MEPEXOJbl U3 OJHOTO
arperaTHoOro COCTOSIHHS B IPYTOe».
Tema 1.5 Copep:xaHue yueOHOTr0 MaTepHuaJia
XumMuueckue Jlexkuuu
peakuuu 1| Xumuyeckas peakius. CKOPOCTb peakiuy U (GakTopbl, OT KOTOPHIX
OHa 3aBHUCHUT. TernoBoil 3 GeKT XMMUUECKOH peakuni. X UMUYeCKoe 1,2
paBHOBeCHE
CamocrosTenbHast paboTa 00ydaromnuxcs
1.CucremaTnyeckasi mpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JINTEPATYPHI, ﬂOHOHHHTeHBHOﬁ JIMTEpaTyphbl, C HUCIHOJIB30BAHUEM
PEKOMEHIALUIA Npero1aBaTes.
CocraBnenue npe3eHTauui: «THUIBl XUMHUYECKOM CBSI3W», «THIbI
KPHCTAJUTHYECKHUX PELIETOKY.
CocraBneHne 3IEKTPOHHBIX W 3JEKTporpadudeckux (Gopmyn aTomMoB
XMMHYECKHUX ICMEHTOB.
Tema 2.1 Coaep:xkanue yueOHOro MaTepuaJia
Kaaccuduxanus Jlexkuun
HEOPraHNuYeCKHX 1| Knaccudukanms HeopraHUIECKNX COCTNHEHHH.
COe/IMHEeH I XUMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB  HEOPTraHWYECKUX 2
COE/IMHEHUH B CBETE TEOPUH AIICKTPOIUTHYECKOM THCCOIHAIIH.
CamocrosTenbHast paboTa 00ydJaronuxcs
1.CucremaTnyeckasi mpopaboTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM
JIMTEPATYPHI, ﬂOHOHHHTeHBHOﬁ JIMTEpaTyphbl, C HCIHOJIb30BAHUEM
PEKOMEHIALNIA NPernoiaBaTes.
Tema 2.2 Coaep:xkanue yueOHOT0 MaTepuasa
MeTaJuibl H Jlexkuuu
HeMeTaJlJIbI. 1| Meramnsl. Obue cnoco0s! nosryuyeHus MeTamioB. CIUIaBbl: YepHBIE
" IIBETHHIC. 112
Koppo3us MeTaioB 1 criocoOs! 3aIIUTHI OT Hee.
IIpakTnyeckne (JadGopaTopHble) 3aHATHSA
1| Obmas xapakTepucTHka MeTauloB. OOmas XapaKTepHCTHKA
TJIaBHBIX MTOJIPYIIT HEMETAJJIOB HA IIPHMEPE TraJOreHOB.
CamocrosrensHas paboTa 00ydaromuxcs
1.Cucrematndeckass 1mpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JUTEPATyphl,  JIOTIOJHHUTEIBHOM JIUTEPATyphl, C HCIIOJIb30BaHUEM
PEKOMEHIALNH Tpero1aBaTes.
Koncnextsl mo Temam: «OKHCINTETHLHO-BOCCTAHOBHUTENBHBIE PEAKIIUI,
«BaxHeimue coeqUHEHHS METANIOB M HEMETAUIOB B IPHPOAE H
XO3SMCTBEHHOH JICSITEIBHOCTH YEJIOBEKA,
«3ammTa OKpYKaroUeil Cpeapl OT 3arpsi3HEHUS TSDKEIBIMU METaJIaMH,
COCIAMHEHUSIMU a30Ta, CEPhI».
Tema 3.1 Coaep:xkaHue y4e0OHOT0 MaTepuaa
Yraesogopoas. Jlekuun
1| MpenenvHble W  HempeAeNbHbIE YIIAEBOAOPOABL. [IpuMeHeHHe 1

YTJII€BOAOPOA0B B OPTaHUIECKOM CUHTE3E.

IIpakTHyeckue (J1adopaTopHbIe) 3aHATHS

[EY

OO6mrast XxapakTepUCTHKA YTICBOAOPOIOB
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CamocrosTenbHast paboTa 00yJaromuXCs

1.Cucrematudeckass TpopabOTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM
JIUTEPATypbl,  JOMOJHHUTEIBHON JIUTEPATYpbl, C HCIOJIb30BAHUEM
PEKOMEHIAINIA IPEMo1aBaTeNs.

Koncnekr «IIpupoiHble HCTOYHHUKU YTIICBOAOPOIOB.

Tema 3.2
Kucaopoacoaep:xany
He OpraHuvecKue
BelecTBa

Copep:xaHue yued0HOTr0 MaTepuaJia

Jlekuun

1| Crpoerne w© XapakTepHBIE XHMHYECKHE CBOICTBA CIIMPTOB,
KapOOHOBBIX KHCJIOT M CIIOKHBIX 3(HpOB.

1,2

IIpakTnueckne (Ja00paTopHbie) 3aAHATHS

1| CpoifctBa W TpPUMEHEHHsS CHHPTOB, KapOOHOBBIX KHCIOT H
CIIO>KHBIX 3(HUPOB.

CamocrosrenbHas paboTa 00ydJaromuxcs

1.CuctemaTmdeckass mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JUTEPATyphl,  JIOTIOJHHUTEIBHOM JIUTEPaTypbl, C HCIOJIb30BAaHUEM
PEKOMEHIALHA NPernoiaBaTes.

CocraBnenne Tabmunpbl «CTpoeHHE W XapakTepHblE XHMHUUYECKHE
CBOWCTBa TPEJICTaBUTEIEH  KHCIOPOJCOJACPKAIIMX  OPraHMYEeCKUX
COCIMHEHUN»

Tema 3.3
A3oTcoaepikaniue
opraHuvecKue
coeIMHEeHHUsI

Coaep:xkanue yueOHOT0 MaTepuasa

Jlexkuuu

1| AMuHBI, aMHUHOKUCIOTHI, Ocnku. CTpoeHne u OHONOrHYECKas
¢$yHKIMS OEIKOB

1,2

IIpakTnyeckne (Jad0opaTopHble) 3aHATHSA

CamocrosrenbHast paboTa 00ydJaromuxcs

1.CuctemaTmdeckass mnpopabOTKa KOHCIICKTOB —3aHATHH, y4eOHOM
JIUTEPATYPHI, JIOTIOJIHUTENBHOM  JIUTEpaTyphl, C HCIOJIb30BAHUEM
pEeKOMeHAaNi IpenoaAaBaTes.

CocraBieHne Tabmumbl «CTpoeHHE ¥ XapaKTEepHBIE XHMHUYECKHE
CBOMCTBa NpeAcCTaBUTENEH a30TCOJIEPIKAIINX OpraHUYECKUX
COCJIMHEHH Y.

Tema 3.4
XHuMHS U JKH3HD
Xumus B ObITY

Coaep:xanue yueOHOr0 MaTepuasia

Jlexkuuu

1| XuMus u opraHusM 4enoBeKa. XMMUYECKUE DIIEMEHTHI B OPTaHU3MeE
yenoBeka OCHOBHBIC KU3HEHHO HEOOXOJIMMBIC COCIMHCHHS: OCIIKH,
YTIIE€BOJIBI, JKUPHI, BATAMHIHBI

1,2

Paznen 3. buoJjorus

36

Tema 1.1 Beeaenune

Coaep:xkanue yueOHOT0 MaTepuasa

Jlexkuun

1| Metonsl HaydyHOTO MMO3HAHUS B Ouosoruu. JKuBas mpupoaa Kak
00BeKT u3ydeHHs OHOJIOTMU. MeToAbl WCCIEAOBaHUS KUBOU
npupoabl B 6uosoruu. Onpenenenre >Ku3Hu U YPOBHU OpPTaHU3AINH
JKU3HU

1,2

IIpakTnyeckne (J1a00paToOpHble) 3aHATHSA

1 | JKuBas npupoia kKak 00bEKT U3yUeHHS OHOIOTHI

CamocrosrenbHas paboTa 00yJaromuxcs

1.CucremaTmueckass mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JTUTEPaTypHL, JIOTIOJTHUTETIFHON JIUTEPaTyphl, C HCIOJIh30BaHUEM
PEKOMEHIANH MPeTIo1aBaTels.

Koncmekr «MeToAbl HCCIIEOBaHUS JKUBOW TPUPONEI B OHOIOTHNY,
«EcTecTBeHHOHay4YHAasT KapTHHA MHpa B MPAKTHYECKOW AEATEIEHOCTH
JTIOAE

Tema 1.2 Kinerka

Coaep:xanue y4e0HOT0 MaTepuaia

10

Jlekuun

1| Knerounast Teopus cTpoeHHs opraHu3smMoB. CTpoeHHE KIETKH:
OCHOBHBIE OPTaHOWIBI M WX (YHKIWH. JleneHue KIeTKH — OCHOBa
pocta, pa3BHTHS W pPa3MHOXKEHHS OPraHM3MOB. buojormueckoe
3HaYeHWe XUMHYECKHX 3JeMeHTOB. Heopranwdeckne BemiecTBa B
COCTaBE KJICTKH.

2| Mounekyna JIHK - HocuTesb HaclieICTBEHHOM nH(opManuu
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3| Heknerounoe CTpOCHUC, JKM3HEHHBIN IUKI U €ro 3aBUCUMOCTH OT

1 2
KJIIETOYHBIX (DOPM KHU3HU
4| Pa3MHOXEHHE OPTaHU3MOB, €10 (hOPMBI ¥ 3HAUEHHE.
WupuBuayansHOE pa3BUTHE MHOTOKJIETOYHOT'O opraHmsMa 1 1,2
(oHTOTEHE3).
IIpakTnueckne (Jad0opaTopHble) 3aHATHSA 4
1| PazMHOXeHHE  opraHm3MoB, ero  (opMBl W 3HaUCHHE.
WnnuBuayansHOe  pa3sBUTHE  MHOTOKIETOYHOTO  OpraHM3Ma 4
(oHTOTEHE3).
2| Vzydenme CTpoeHUs paCTUTENHHON U JKHBOTHOM KIICTKH
CamocrosrenbHas paboTa 00ydJaromuxcs
1.CuctemaTmdeckass mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JUTEPATyphl,  JIOTIOJHHUTEIBHOM JIUTEPaTypbl, C HCIOJIb30BAaHUEM
PEKOMEHIALMH NperoiaBaTes.
3arnoaHUTh TaOJIUIIBI 110 TeMaM: « XUMHYECKUE HIEMEHTHI KIICTKHY; 2
CooOmenne « Ponbp B KJIeTKE HEOPraHWYECKMX W OPTraHMYECKUX
BelecTB», «Bupycsl — B030yauTenu MHQEKIMOHHBIX 3a00JeBaHUI;
«Bupyc nmmyHomedpuunta uenosexka (BUY). Ilpodunaxkrnka BUY-
nHpexumy, «bakrepum»
Tema 1.3 Opranusm | CopepxxaHue y4eOHOI0 MaTepuajia 8
Jlexkuun
1| MHoroo6pasue oprann3MoB. OOMEH BEIIECTBOM M JSHEPTHEH C
OKpY’Kalomel cpenoil Kak HEoOXOIMMOE YCIOBHE CYIIECTBOBAaHUS 1 1,2
JKHUBBIX CHCTEM
2| HacnencTBEHHOCTP M HM3MEHYMBOCTh — CBOMCTBA OPraHW3MOB;
3aKOHOMEPHOCTH HacJIeAoBaHus, ycTaHoBleHHbIe . Mennenem u T. 1 1,2
MoprasoM (Ha mpuMepe HaceI0BaHNS Y YEJIOBEKa)
IIpakTnyeckue (J1adopaTopHblie) 3aHATHUS 2
1| Opranmm — emuuoe nenoe. MHOrooGpasye OpraHH3MoB
CamocrosTenbHas paboTa 00ydJaromxcs
1.CucremaTnyeckasi mpopaboTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM
JIMTEPATYPHI, ﬂOHOJ’IHHTeJ’IbHOﬁ JIMTEpaTypbl, C HCIHOJIb30BAHUEM
PEKOMEHALUIA Npero1aBaTes.
KoncmekTsr: ((HaCJ'Ie}ICTBeHHI)Ie 6OH63HI/I YCJIOBCKA, HUX MNPHUYMUHBI U 2
npodunaktuka», «CoBpeMEHHbIE PEACTABICHUS O TEHE U TEHOME».
Coobmierne «I'eHeTHYECKHE 3aKOHOMEPHOCTH CEJIEeKIHM», «YUeHue
H.M1. BaBunmoBa o0 [EHTpax MHOTOOOpasust M MPOUCXOKICHUS
KyJIbTYpHBIX ~ pacTeHHi».  «buoTexHOJOTHS, €€  JIOCTHXXCHUS,
TIEPCIIEKTHBBI Pa3BUTH.
KoncyapTanmus 2
Tema 1.4 Bua Coaep:xkanue yueOHOro MaTepuaJia 8
Jlexkunn 2
1| Bun, ero xpurepuu. [lomynsnust — CTpyKTypHas €MHHUIIA SBOIOIHH. 2 12
Teopust 3BosIOLMHU Ooprannyeckoro mupa Y. Jlapsuna '
IIpakTnyeckne (Ja00paTopHble) 3aHATHSA
1| 'urmoTe3sl  NPOMUCXOXKAEHHUS  XKM3HU.  YCIIOKHEHHE  KMBBIX
OpPTaHM3MOB Ha 3eMJie B IpoLlecce 3BONIIOIUU. AHTpPOIOTeHE3 W 2
ero  3aKOHOMepHOCTH. JlokaszaTenbcTBa  POJCTBAa 4YeJOBEKa C
MJICKOIIUTAOIUMHN KUBOTHBIMHU.
CamocrosrensHas paboTa 00ydaromuxcs
1.CucremaTnyeckass mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOIt
JIMTEPATYPHI, HOHOHHHTGJ’IBHOﬁ JIMTEPpATYphl, C HCIOJB30BAHUEM 2
PEKOMEHIAINiA TIPEro/1aBaTes.
KoHcnekr «I'unore3sl NpOUCXOKIEHUS JKUZHWY.
«IlosiBIEHME MBICITUTEIIFHOM NETEIbHOCTH M YICHOPA3IeIbHOM pedny.
KoncyabTanus 2
Tema 1.5 Conep:xanue yue0HOT0 MaTepHuaJia 6
DKOCHCTEMbI Jlexnun 2
1| IIpenmer u 3aa4u SKOJOTHH: yUeHHE 00 3KOJIOTHYECKHX (haKTOpax, 1 12
yYUYEHHE 0 COOOIIECTBaX OPTaHU3MOB, yUeHHe 0 buocdepe '
2| Dxonormyeckue HakTOPbl, 0COOCHHOCTH HX BO3JICHCTBHUS. 1 1,2
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IIpakTnyeckue (JadopaTopHbIe) 3aHATHS

1| W3yuenne npucnocoGIeHHOCTH OPraHU3MOB K cpesie 00HTaHus

CamocrostenbHast padbota 00ydaromuxcs

1.CuctemaTmdeckass mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JIUTEPaTyphl,  JONOJHHUTEIBHOM JIUTEPATyphl, C HCIOIb30BaHUEM
PEKOMEHIALMH NPETIo1aBaTes.

Koncmekt «['MMOTE36I MPOUCXOKACHUS JKU3HWY). YdeHHe o ouochepe
B.1. Bepnaackoro

NTOro:

108

2.4. Conepxanue pa3aesoB JUCIHUILTHHBI

2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

pasie
Ja

HaumenoBanue
pa3neia

Copep:xanue pasaea

Dopma
TeKyl1ero
KOHTPOJIst

4

2 cemecTp

Pazgen 1.
MexaHuka

MexaHuuyeckoe JBIDKEHHE, €ro OTHOCHUTEIBHOCTb. 3aKOHBI
nuHaMuky HetotoHa. Cuibl B IpUpoJe: yIPYrocTh, TPEHUE, CUIa
TSKECTH. 3aKOH BceMHpHOro Tarorenus. Hesecomocts. Mmmyiibc.
3aKOH COXpaHEHHMs UMIylIbca M pPEAaKTUBHOE JBUXKCHHE.
IloreHnuanbHass W KUHETHYECKas SHEPrus. 3aKOH COXPaHEHHs
MeXaHH4ecKol sHepruu. Pabora m MomiHOCTh. MeXaHHYECKHE
koneOanns. Ilepmon m dwactora KoneOaHWi. MexaHHYECKHE
BoJIHbI. CBOHCTBa BOJH. 3BYKOBBIE BOJIHBI. YIJBTPa3ByK H €ro
UCTIONBb30BaHUE B TEXHMKE M MeaunnHe. OCHOBHBIE IOJIOKEHHS
MKT u ux ombITHOe 0OOCHOBaHHME. BpPOYHOBCKOE JBUKCHUE.
Juddysus. Pazmepsl 1 Macchl MOJIEKYN M aToMOB. KanuuisipHsie
spieHud. TemnoemkocTs. TemnooOMeH. 3aKOHBI TEPMOJHMHAMUKH.
TennoBble [BUTAaTENH M oOXpaHa OKpyxatomed cpeasl. KIIZ
TEIUIOBBIX JBUraTeNei

DNIeKTpUUecKoe B3aUMOJEHCTBUE. DJIEMEHTapHBbIM 3apsl. 3aKoH
Kynona. JuanexTpuueckas MIPOHULIAEMOCTh Cpenbl.
OnekTpocTaTHYeCKOe  HOJeE. HanpsxeHHOCTS. IMpuHyn
CYNEPIO3ULIH HOJIEH. I'pauaeckoe n300pakeHne
JNEKTPUYECKUX NoJeH. MarHuTHOE 10JIe IOCTOSIHHOIO MAarHuTa u
NIEKTPUYECKOTO TOKAa. MarHuTHas MHIYKIIUSI, MarHUTHBIA MOTOK.
SIBeHNe AMEeKTPOMarHUTHOM MHAYKIMH. 3akoH OMa Ay ydacTka
nenn. KpaTkas ucTOpHs pa3sBUTHSA TPEACTaBICHUI O IMpHUPOJE
cBeTa. DJIEKTPOMAarHUTHasl NMPHUPOJA CBETAa. 3aBUCUMOCTh MEXIY
JUIMHOW BOJHBI M 4YacTOTOM JJIEKTPOMArHUTHOTO W3IYy4EHUS.
3aKOHBI OTpaXeHHs H TpenowseHHs cBeta. Dortorddekr wu
KOpPITyCKYJIApHBIE CcBoWcTBa cBeTa. CTpoeHHMe aTromMa M €ro
wiaHeTapHas Mogenb. lunoresa Ilnmanka. Ilornomenue u
ucmyckanue cBera aroMoM. CTpoeHME AaTOMHOro  sfpa.
PagmoakTuBHBIE W3NTy4eHMS W WX BO3JCHCTBHE Ha JKUBBIE
OpraHW3MBL. DHEpPrHus pacHIeIUICHUs aTOMHOTO sapa. SnepHas
sHepreTuka. Hama  3Be3mHas cucrema — [ amakTuka.
Beckoneunocts Bcenennoii. IloHsTHE 0 KOCMOIOTHH. DBOJIOIHS
3Be3ql. ODHeprusi ConHna u 3Be3a. I[Ipomcxoxnenune CoHEUHOM
CUCTEMBL.

P,V

Pazgen 2. Xumusa

[Ipenmer xumuu. BemectBo. Atom. Monekyna. XuMHUYECKUN

P,V
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NIEMEHT H (OPMBI €0 CYIIECTBOBaHMA. [IpocThie M CIOXKHEIC
BemecTBa. OTkpeiTHE [lepuoanueckoro 3akonHa. [lepuommyeckas
cucreMa XuUMH4eckux 3jaemeHToB J[. M.MenzaeneeBa. 3HaucHHE
Ilepuoguueckoro  3akoHa u  llepuomnyeckoil  cuCTEMbI
xumudeckux saemeHToB J[. Y. MenaeneeBa sl pa3BUTHS HAYKH
Y TIOHMMaHUsi XMUMHUYECKOH kapTuHbl Mup. KoBaneHTHast CBsI3b:
HenoJisipHast M mojsipHas. MoHHast cBsizb. KaTHMOHBI M aHUOHBI.
Mertannuueckast cBsi3b. BomoponHas cBsizb. Boaa B mpupone,
OBITY, TCXHUKE M Ha MPOU3BOJACTBE. DHU3MUCCKUEC U XUMHUYCCKHUEC
CBOHCTBAa BOJBI. 3arpsS3HUTEIM BOJIBI W CIIOCOOBI OYHCTKH.
XKectkast Boga u ee ymsruenune. OnpecHeHHnEe BOIBL. ATperaTHbie
COCTOSIHMSI BOJBI M €€ TIepexXogsl W3  OJHOTO arperaTHoro
cocTosiHus B Apyroe. IIoHATHE O XMMHUYECKOM peakuuu. Tumbl
XUMHYeCKNX peaknni. CKOpocTh peakuud W (akTOpHl, OT
KOTOPBIX OHa 3aBHCHT. TemnoBoil 3¢pdekT XuMmdecKoi peakmuu.
Xumuueckoe paBHoBecue. OKCUABI, KHCIOTHI, OCHOBAHHS, COJH.
XuUMHUYECKHE CBOIMCTBA OCHOBHBIX KIIACCOB HEOPTraHUYECKUX
COEJIMHEHUN B CBETE TEOPHUM IJICKTPOIUTHUECKON UCCOIMALMU.
Oo6mme (u3nveckue ¥ XMMUYCCKHE CBOHCTBa MeTa/uioB. OOmias
XapaKTCpHUCTUKA TJIABHBIX TMOATPYINIlI HEMCTAJIOB Ha MPUMEPE
TaJIOTeHOB. BakHelmuie coequHEHNsT METAUIOB W HEMETAJUIOB B
MPUPOAC W XO3SMCTBEHHOH nAearenbHOCTH. OCHOBHBIC MOHSATHA
OpTaHMYECKOM XHMHUH U TEOpPHs CTPOCHUS OPTaHUYECKHUX
coenuHenuil. [londarue usomepuu. Yraesonopoasl. Ilpenensusie u
HeTpeelbHbIe YTIACBOAOpOAbl. [IprMeHeHHne YTIIeBOIOpPOIOB B
OpraHu4eckoM  cuHTe3e. [IpenmenbHele UM HempeaelbHbIE
YIIE€BOIOPOIBI. IIpyponHble  UCTOYHMKU  YIIIEBOLOPOOB.
VYraeBogopoabl Kak OCHOBA MEXIYHapOJHOTO COTPYIHHUYECTBA U
BOXHEWIIMH  HMCTOYHMK  (opMmupoBanus  Oromxera  PO.
Kucnopoaconepxaiiye opraHndeckue BEIIECTBA. CroupTsl,
KapOOHOBBIE KHCIIOTHI M CJOXHBIE J(QHPBL: HX CTPOCHHE W
XapaKTepHBIC XUMHYECKHE CBOWCTBA. [pencraButenu
KHCJIOPOJICOIEPKAIIUX OPTraHMICCKUX COCTUHEHUI: METHIIOBBIHA
W JTWIOBBIA CHHPTHI, TIHIEPHH, YKCyCHas KUCIOTa. JKHUpBI Kak
CIOXHBIE 3(UPBL.  ANKOTONM3M ¥ €ro  OTpaKeHHE B
MPOM3BEICHUAX XY/J10’)KECTBEHHOU JINTEPATYPHI 31
M300pa3uTEIHLHOIO0 HMCKYCCTBA. AMHHBI, aMUHOKHCIIOTHI, OEIKU.
Crpoenue u Guonoruyeckas GyHKIHs O€IKOB. XUMHUSI K OPraHU3M
9eJoBeKa. XHMHMYECKHE JJIEMEHTHl B OpraHU3Me YellOBeKa.
Opranudyeckue W  HeopraHudeckue BemiectBa. (OCHOBHBIC
JKU3HEHHO HEOOXOIWMBIE COCIWHCHHS: OENKH, YTIeBOMBI, YKHPHI,
BUTAMHHBL. YTJIEBOIBI — IJIABHBIA UCTOYHHUK SHEPTHU OpTaHU3MAa.
Ponp xupoB B opraHu3zMe. XOJECTEPHH M €0 POJb B 30POBHE
4yenoBeka. MUHepaJabHBIE BEIIECTBA B NPOMYKTaX IHTAHHA,
nuieBsie 1o6aBku. COamaHCHPOBaHHOE IMUTAHHE.
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Pa3nen 3.
buoaorus

buonoruss — COBOKYHMHOCTh HayK O KUBOW mpupoje. MeTojibl
HAy4HOTO MO3HaHWA B Ouosormu. JKuBas mpupoma Kak OOBEKT
M3ydeHUs] Onoornu. MeToabl UCCIIENOBaHUS KUBOW MPHPOIBI B
omonornu. OmnpeneneHne XU3HN (C IPUBICYCHUEM MaTepHaia W3
pa3znenoB (u3MKM W XUMHH). YPOBHH OpTaHM3AlNM >KU3HU.
Hctopus n3ydenuss kieTkd. OCHOBHBIE MOJOXKEHHS KICTOYHOM
TEOpHH. Krnetka — CTPYKTYpHO-()yHKIIMOHAJIbHAS
(anemeHTapHas) enuHuna ku3HU. CTpoeHue kiueTku. OCHOBHBIE
CTPYKTYpHbIE KOMIIOHEHTBI KJIETKH 3yKapHoT. KierouHoe spo.
OyHKIUSA sSApa: XpaHEHHe, BOCIPOM3BEIEHHE U Iepejada
HACJIEJCTBCHHOW  HMH(OpMALUM,  PErymsiius  XUMHIECCKOH
aKTHUBHOCTH KJIeTKH. CTpykTypa # (QYHKIHH XpPOMOCOM.
AyTOCOMBI W TIONIOBBIE XPOMOCOMBI. bHosormieckoe 3Ha4YeHHE
XMMHYECKHX 3JIEMEHTOB. HeopraHWueckne BEIIECTBA B COCTaBE
KeTKU. Pomb BOZBI Kak PacTBOPHUTENS. M OCHOBHOTO KOMIIOHEHTa
BHYTpEHHEH cpeibl OpraHu3MOB. YTIJIEBOJBI U JHUIH/IBI B KIETKE.
Crpykrypa u Owonornueckue ¢GyHkimu  OenkoB. CTpoeHue
HYKJICOTU/IOB U CTPYKTypa mnonuHykieoTuaHslx neneit JIHK u
PHK, AT®. Bupycsl u Gakrepuodaru. HexnerouHoe crpoenue,
JKM3HEHHBIH [IUKJI M €r0 3aBUCHMOCTh OT KJIIETOYHBIX (DOPM JKH3HH.
Bupycsl — B030yanTenn HHPEKINOHHBIX 3a00JI€BaHUA; TOHITHE
00 onHkoBHpycax. Bupyc mMmmyHOomedumura uemoBeka (BUY).
[Mpopmnaktuka BUY-undexmum. OpranusM — eamHOE IIeJoe.
Muoroo6paszue opranu3mMoB. OOMEH BELIECTBOM M JHEPTHEH C
OKpYXKaloIIeH cpenoi Kak HeoOX0UMOE yCIOBHE CYIIECTBOBAHHS
KHUBBIX cucTeM. CIOCOOHOCTh K  CaMOBOCHPOM3BEICHUIO —
OlHAa W3 OCHOBHBIX OCOOEHHOCTEH JKMBBIX OPIaHHU3MOB.
JleneHue KIETKM — OCHOBA POCTA, Pa3BUTHS U Pa3sMHOXKEHUS
opranu3moB. becrnonoe pasmHoxeHue. IlosoBoii mnpouecc u
MojIoBoe pasMHOXkeHue. OIUIOAOTBOPEHUE, €ro OHOJIOTHYECKOe
3HaueHue. [loHATHE 00  WHAWBUAYadbHOM  (OHTOTEHE3).
DBOJIIONIMOHHAS TEOPUS U €€ pojb B (HOPMHUPOBAHUH COBPEMEHHON
€CTeCTBEHHOHAyYHOH  KapTHHBI Mupa. Bua, ero kpurepuu.
[Momymamust Kak CTPYKTypHas eIWHHIA BHAA W SBOJIONWHU.
CuHTeTHYeCKas! TEOpHS YBOJIONUH. J[BIKYIIME CHITBI SBOJIIOIMN B
COOTBETCTBHM C CHHTETHUYeCKOW Teopueil sBomonmu (CTDI).
I'eneTnueckne  3aKOHOMEPHOCTH 3BOJIOIMOHHOTO IIpOIlEcca.
Pesyneratel 3Bomrormu. CoxpaHeHHe MHOTooOpa3usl BUAOB Kak
OCHOBa YCTOMYUBOTO pa3BUTHSA o6uoctepsl. [IpudauHbl
BBIMUPAHUS BUJOB. Buonoruueckuit nporpecc "
Ouonorndeckuii perpecc. I'MIIOTE3bl MPOHUCXOKAEHUSA  HKHU3HHU.
VYcnoxHEHHE JKMBBIX OpPraHM3MOB Ha  3emiie B IIpolecce

3BOJIFOIIUH. AHTpOHOFeHeS u €ro 3aKOHOMEPHOCTH.
I[OKaSaTeJ'ILCTBa poAcCTBa HYCJIOBCKAa C MIICKOIMUTAIOIHUMHA
JKUBOTHBIMU. DKOJIOTUICCKHUE q)aKTOpLI AHTpOIIOIreHEe3a:

yCJ'[O)KHeHI/Ie HOHyHHHHOHHOﬁ CprKTypI)I BHUaa, HU3IrOTOBJICHHC
OpyAMid Tpynda, MEePeXoa OT PACTUTEILHOTO K CMENIAHHOMY THITY
IIUTaHUs, HCIIOJB30BAHUC OIHA. HOSIBJ'[GHI/IG MBICHHTCHBHOﬁ
JIeATeIbHOCTH M wieHopaszaenbHOM peun. [lpoucxoxiaeHue.
DKOCHCTEMBI.

T,KP, V¥
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IlpeaMer ¥ 3amaunM  OSKOJOTHU: YYEHHE OO0 3KOJIOTHYECKHX
(akTopax, ydeHHe O COOOIIeCTBaX OPraHW3MOB, YYCHHE O
ouocthepe. Oxosormueckne  (HaKTOpbl, OCOOCHHOCTH WX
BO3JEHCTBHS. DKOJIOTHYECKasl XapakTepucTuka Buna. [lorarue oo
9KOJIOTUYECKHUX cHcTeMax. Llermn mutaHus, TpopudecKue ypoBHU.
buoreoneHo3 kak oskocucrema. buocdepa — riobanbHas
skocucrema. Yuenue B. WM. Bepnanckoro o oOumocdepe. Ponb
JKMBBIX OpraHu3MoB B Ouocdepe. buomacca. Bbuonormueckuit
KpPYroBopoT (Ha mpuMepe KpyroBopoTa yriepoza). OCHOBHBIC
HATpaBJICHUS  BO3JCHCTBUS  YEJIOBCKa  Ha ouochepy.
Tpanchopmaryis ~ €CTECTBEHHBIX  JKOJOTHYECKHX  CHCTEM.
OCOOEHHOCTH arpo3KOCHCTEM (arpOIeHO30B).

IIpumeuanune: T — TecTupoBanue, P — Hanucanue pedepara, Y — yerHbliii onpoc, KP — koHTposbHas padoTa

2.4.2. 3aHATHS CEMMHAPCKOT0 THIIA
HE MIPEAYCMOTPEHBI

2.4.3. lIpakTnuyeckue 3ansatus (JlabopaTopHblie 3aHATHS)

®dopmMma
HaumeHnoBanue
Ne HamMeHnoBaHne nmpakTHYeCKuX (J1TaOOpaTOpHBIX) paboT TEKYIIETo

paznena
KOHTPOJIIS

2 cemecTp

2 3 4

1. Pazpnen 1. HccnenoBanne NBUXEHHS Tejla IMOJ ACHCTBUEM ITOCTOSHHOM CHUIIBI.
MexaHuka M3yyeHne 3akoHa COXpaHEHUS UMITYJIbCa M PEAKTUBHOTO JBM)KCHHUS.
W3mepenue BIOKHOCTH  Bo3ayxa. M3MepeHHe MOBEPXHOCTHOTO
HaTsOKeHUsT Kuakoctu. M3ydyenuwe 3akoHa Oma 1 ydactka nenu.|IIP, VY, JIP,
W3yyenune sBIEHUsS HIEKTPOMArHUTHOM HMHAYKUMHU. Vcmosb3oBaHue T
¢doroadpderra B TexHumke. HaOmomenne m perucTpanuu 3apsyKCHHBIX
yactull.  TepMmosiaepHbplid  cuHTe3.  M3MmepeHuss  nuHekol u
[ITaHT CHITUPKYIIEM.

2. Pazgen 2. Xumusa |[Ipupona xumuyeckoid cBs3M. XHMHUECKHME CBOWCTBA KHCIOT U
ocHoBaHui B cBere TOJ[. O0mas xapakrepucTuka metaymos. Oomas
XapaKTepUCTHKAa TJABHBIX MNOATpymn HeMmetaisioB Ha mpumepe|IIP, V, KP,
rajioreHoB. OOmias XxapakTepucTuka yrieBojoponoB. Cpoiictea u| JIP, T
NPUMEHEHHUsS] CIHMPTOB, KAapOOHOBBIX KHCIOT U CJIOXHBIX 3(HUPOB.
OmnpeneneHne )KeCTKOCTH BOJBIL.

3. Paznen 3. buosiorus [’KuBass mpupoma Kak 0oOBeKT u3ydeHUss Ouornornu. PasmHoxenue
OpraHu3MoB, ero (opmbl W 3HaueHwe. MHIUBHIyalbHOE pa3BHUTHE
MHOTOKJICTOYHOTO OpraHum3Ma (oHToreHe3). OpraHusM — €IMHOE
nenoe. MHOroo6pasue opraHu3MoB.] HTIOTE3bI TIPOMCXOKICHHS KHU3HH.
VYcioxHeHHe JKUBBIX OPraHM3MOB Ha 3emiie B mpoiiecce sBomtonuu. | [1P, T, JIP
AHTpoOTIOT@HE3 M €ro 3aKOHOMEpHOCTH. JloKa3aTeNnbCTBa POJICTBA
YeloBeKa C MIIEKONHWTAIOIIMMH  JKWBOTHBIMH. VI3ydeHne cTpoeHHs
paCTUTENIFHOW M JKMBOTHOH KJIETKH. V3ydeHne NpHCIOCOOIEHHOCTH

OpraHnu3MoOB K Cpeae oOuTaHus

Ilpumeuanue: IIP- npaxmuueckas paboma, JIP- nabopamopnas padoma; T — mecmuposanue, P —
nanucanue peghepama, Y — yemuwiii onpoc, KP — konmponvnas paboma
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2.4.4. Copep:xkanue camocrositeibHOM padorbl (IIpumepHasi TeMaTHKa
pedepaToB)

[To ¢pusuke

1 . Metpounorus B npodeccuu

2 ®usuka B ipodeccuu (3HaueHHE PU3HKU ITPU OCBOCHUHU TTPOdeccri)

3. IlorpemHocTr U3MepeHun

4. CKOpOoCTH B IIPUPOJIE U TEXHUKE.

5. Nanmuneo [Manuneit — ocHoBaTeNlb TOUHOTO €CTECTBO3HAHUS

6. 3HaueHue oTKpbITHH [ anues

7. Ucaak HploTOH — co3aaTesnp KIIacCU4ecKoil Pu3nku

8. CuJibl B IPUPOJIC U TEXHUKE

9.YbpTpa3ByK M €ro UCTIOJIb30BaHUE B MEAUIIMHE U TEXHUKE

10.PamroakTUBHBIE U3ITyYEHUS U UX BO3JACHCTBHUE HA )KUBBIE OPTAHU3MBbI

[To xumun

1.Baxkneiinue coeIMHEHNS] METAJIJIOB U HEMETAJUIOB B IPUPOE U XO3SHCTBEHHOM
JESITENIbHOCTHU YeJIOBEKa

2. IIpupoaHbIe HCTOYHUKH YIJIEBOJOPOIOB

3. Baxxnelinme coequHEHUST METAIJIOB M HEMETAJUIOB B MPUPOJIE M XO3SIMCTBEHHON
NESITENIbHOCTHU YeTIOBEKa

4 KpucrammMueckue pelmeTK BEIECTB C pa3Iu4YHbIMU BUAAMH XUMHUYECKOU
CBSI3U

5. Poib B KJIeTKE HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB

[1o Ononorun

1.Bupycbl — Bo30yauTenu HHOEKIIMOHHBIX 3a00JIeBaHII

2.Bupyc ummyHnoaeduinra yenoeka (BHUY). Ipodunakruka BUY-undpexnmnmn

3. 'eneTnueckue 3aKOHOMEPHOCTH CEIEKIIUU

4.Yuyenue H.M. BaBwioBa o0 1eHTpax MHOroo0pasus M IPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUN

5.I'unores3pl NPOUCXOKICHUS KU3HU

6.I'moGanpHbIe M3MEHEHUs B Onocdepe 1o BIUSHUEM JIeATeIbHOCTU YeIOBEeKa

2.4.5. IlepevyeHb y4eOHO-MeTOAUYECKOT0 O0eceYeHusl AJIA CaMOCTOSATEeIbHOM
padoThHI 00yYaAOIIUXCH 10 JUCHUIIMHE

CamocrosaTensHass paboTa ydamiuxcsi sBIsSeTCS BakHeumedl ¢dopMoit yueOHO-
BOCIIMTATEJILHOTO MpoLecca.

OcHOBHas 1eJib CaMOCTOATEIbHOM pabOThl NpPU M3YYEHUU JUCHUIUIMHBI —
3aKpenuTh TEOPETHUYECKUE 3HAHUS, MOTydeHHBIC B XOJ JICKIMOHHBIX 3aHSATHH, a TaKkKe
chopMUpPOBaATh MPAKTUUECKUE HABBIKH MTOATOTOBKU B 00JIACTH €CTECTBO3HAHMS.

CamocrosiTenpHas paboTa ydyalmiuxcs B TMPOLECCE OCBOCHUS TUCIMITIMHBI
BKJIIOYAET:

- U3Y4YE€HHE OCHOBHOMU U JIOTIOJHUTEIBHOM JINTEPATYPHI MO MPEIMETY;

- U3yueHue (KOHCIEKTUPOBAHNE) BOMPOCOB, BBHI3BIBAIONIMX 3aTPyIHEHHS MPU HX
U3yYCHUH;

- paboTy C JEKTPOHHBIMU YICOHBIMH PECYPCaMHU;

- U3YY€HHE MaTepHasIOB MEPUOINIECKON IeyaTH, UHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;
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- IOATOTOBKY K MPAKTHUYCCKUM U Ha60paTOpHBIM 3aHATUAM,
- BBIIIOJTHCHHUEC AOMAaIIHUX SaﬂaHI/If/'I.

HaumenoBanue paszzena,
TEMBI

[TepeyeHp yueOHO-METOANYECKOTO 00ECTICUSHHUS! TUCLUIIMHBI 10 BBHITIOJIHEHUIO
CaMOCTOSITEIILHOM PabOTHI

Pazgen 1. ®usuka

1 Mexannka

1 EcrecrBo3nanue. 10 knacc. bazoBslit ypoens : yueOHuk / O. C. 'abpuenss,
N. T. Octpoymos, H. C. Ilypsimiesa u ap. - 5-¢ u3., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 knacc. ba3oBslit ypoBens: yueOnuk / O. C. I'abpuensy,
N. T. Octpoymos, H. C. [lypsimeBa u ap. - 7-¢ u3., ucnp. - Mocksa : JIpoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

2 MonexynsipHas ¢usznka u
TepMOJAMHAMUKA

1 EcrectBo3nanue. 10 knacc. bazoBslit ypoens : yueOnuk / O. C. 'abpuenss,
N. T. Octpoymos, H. C. Ilypsimiesa u ap. - 5-¢ u3., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 knacc. bazoBslit ypoBens: yueOnuk / O. C. I'abpuenss,
N. T. Octpoymos, H. C. [lypsimesa u ap. - 7-¢ u3., ucnp. - Mocksa : JIpoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

3 DneKkTpoArHAMUKa

1 EcrectBo3nanme. 10 kmacc. bazoBsrit ypoBens : yueonuk / O. C. 'abpuensH,
W. T. Octpoymos, H. C. Ilypsimesa u ap. - 5-¢ u3md., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmacc. baszoBeiii yposens: yuebnuk / O. C. 'abpuensH,
N. T. Octpoymos, H. C. [lyprimea u ap. - 7-e u3A., uctp. - Mocksa : [Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

4 CtpoeHue atoma 1
KBaHTOBas (U3HKA

1 EcrectBo3nanme. 10 xiacc. bazoBsiit ypoBeHs : yueOnuk / O. C. ['abpuensH,
W. T. Octpoymos, H. C. Ilypsimesa u ap. - 5-¢ u3m., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmacc. baszoBeiii yposens: yuebnuk / O. C. ['abpuensH,
N. T. Octpoymos, H. C. [lyprimesa u ap. - 7-e u3A., uctp. - Mocksa : Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

5 DBoIOLUS BCEJIIEHHON

1 T EcrectBoznanme. 10 kmacc. baszoBeni yposenp : yueOHmk / O. C.
labpuensH, U. T'. Octpoymos, H. C. Ilypsimesa u np. - 5-e uzn., crep. - M. : [poda,
2017.-334 c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmacc. bazoBeiii yposens: yuebnuk / O. C. 'abpuensH,
N. T. Ocrpoymos, H. C. [lypeimesa u ap. - 7-e u3A., uctp. - Mocksa : poda, 2019. -
334 c. - ISBN 978-5-358-21276-3

Pazpnen 2. Xumusa

OCHOBHEIE IIOHSTHS U
3aKOHbI XUMHH

1 EctectBo3nanue. 10 kmacc. ba3oBeriii ypoBens : yaeonuk / O. C. ['abpuenss,
N. T. Octpoymos, H. C. Ilypsimiesa u ap. - 5-¢ u3md., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmace. basoBeiii yposens: yuebnuk / O. C. 'abpuensH,
N. T. Octpoymos, H. C. [lypeimesa u ap. - 7-e u3A., uctp. - Mocksa : Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

Ilepuoauueckuii 3aKoH

1 EcrecrBo3nanme. 10 kmacc. bazoslit ypoens : yueOnuk / O. C. I'abpuenss,
. T. Octpoymos, H. C. IlypsieBa u ap. - 5-e u3z., crep. - M. : Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 knacc. bazoBslit yposens: yueObuuk / O. C. I'abpuenss,
N.T. Ocrpoymos, H. C. Ilypsimiesa u ap. - 7-e u3z., ucnp. - Mocksa : JIpoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

CtpoeHue BeliecTBa

1 EcrectBo3nanme. 10 xiacc. bazoBeiit ypoens : yueOnuk / O. C. 'abpuensH,
N. T'. Octpoymos, H. C. Ilypsimiesa u ap. - 5-¢ us., crep. - M. : Jlpoda, 2017. - 334
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c. - ISBN 978-5-358-19185-3

2 EcrectBoznanme. 11 xiacc. ba3obiit ypoBeHs: yueonuk / O. C. abpuensH,
N. T. Octpoymos, H. C. Ilypsimesa u ap. - 7-¢ u3a., ucnp. - Mocksa : Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

Bona. PactBops!

1 EcrectBo3nanme. 10 xiacc. bazossiii ypoens : yueOnuk / O. C. ['abpuensH,
W. T. Octpoymos, H. C. Ilypsimesa u ap. - 5-¢ u3md., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmacc. baszoBeiii yposens: yuebnnk / O. C. 'abpuensH,
N. T. Octpoymos, H. C. [lyprimesa u ap. - 7-e u34., uctp. - Mocksa : [Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

XUMHYECKUE PEAKIIUU

1 EcrectBo3nanme. 10 xiacc. bazoBsiit ypoens : yueOnuk / O. C. ['abpuensH,
W. T. Octpoymos, H. C. Ilypsrmesa u ap. - 5-e u3md., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmacc. basoBeiii yposens: yuebnnk / O. C. 'abpuensH,
N. T. Octpoymos, H. C. [lyprimesa u ap. - 7-e u3a., ucrp. - Mocksa : [Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

Knaccudukarus
HEOPTaHMYECKUX
COEIMHEHU

1 EcrectBo3nanme. 10 ximacc. ba3oBeriii ypoBeHs : yueOnuk / O. C. ['abpuensH,
W. T. Octpoymos, H. C. Ilypsimesa u ap. - 5-¢ u3md., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EctectBo3nanme. 11 kmacc. bazoBeiii yposens: yuebnnk / O. C. 'abpuensH,
N. T. Octpoymos, H. C. [lypeimesa u ap. - 7-e u3A., uctp. - Mocksa : Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

MeTamisl m HEeMeTaIlIbL.

1 EcrectBo3nanme. 10 xiacc. bazoBsiit ypoBeHs : yueOnuk / O. C. ['abpuensH,
W. T. Octpoymos, H. C. Ilypsimesa u ap. - 5-¢ u3md., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmacc. bazoBeiii yposens: yuebnuk / O. C. ['abpuensH,
N. T. Octpoymos, H. C. [lyprimesa u ap. - 7-e u3a., uctp. - Mocksa : Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

1 EcrectBo3nanme. 10 xiacc. bazoBeiii ypoBeHs : yueOnuk / O. C. ['abpuensH,
N. T. Octpoymos, H. C. Ilypsimesa u ap. - 5-¢ u3m., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

YrieBoaopoasl. 2 EcrectBo3nanme. 11 kmacc. baszoBeiii yposens: yuebnuk / O. C. ['abpuensH,
N. T. Ocrpoymos, H. C. [lypeimesa u ap. - 7-e u3A., ucrp. - Mocksa : poda, 2019. -
334 c. - ISBN 978-5-358-21276-3
1 EctectBo3nanue. 10 xiacc. bazoBeiit ypoens : yueOnuk / O. C. I'abpuensH,
N. T. Octpoymos, H. C. Ilypsimiesa u ap. - 5-¢ u3., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

Kucnoponconepxamiue

OpPraHn4cCKUeC BCIIECTBA

2 EcrecrBo3nanue. 11 kiacc. ba3oBsiit ypoens: yueOnuk / O. C. 'aGpuenss,
N. T. Octpoymos, H. C. Ilypsimesa u ap. - 7-e uza., ucnp. - Mocksa : Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

A3zoTconepxaiue
OpPraHUYECKUE COCAUHCHHS

1 EcrectBo3nanme. 10 xiacc. bazoBeiit ypoBens : yueOnuk / O. C. I'abpuensH,
N. T. Octpoymos, H. C. Ilypsimiesa u ap. - 5-¢ u3., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmacc. bazoBeiii yposens: yuebnuk / O. C. 'abpuensH,
N. T. Octpoymos, H. C. ITypsimesa u ap. - 7-e uza., ucnp. - Mocksa : Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

XUMHUS U KU3Hb. XUMUS B
OBITY

1 EcrectBo3nanme. 10 xmacc. bazoBrriit ypoBens : yueonuk / O. C. I'abpuensH,
N. T. Octpoymos, H. C. Ilypsimresa u ap. - 5-¢ u3., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmacc. ba3oBeiii yposens: yuebnuk / O. C. I'abpuensH,
N. T'. Octpoymos, H. C. Ilypsimesa u ap. - 7-e uza., ucnp. - Mocksa : poda, 2019. -
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334 c. - ISBN 978-5-358-21276-3

Pasgen 3. buonorus

1 EcrectBo3nanme. 10 xiacc. bazoBsiit ypoens : yueOnuk / O. C. ['abpuensH,
W. T. Octpoymos, H. C. Ilypsimesa u ap. - 5-e u3m., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmacc. basoBeiii yposens: yuebnnk / O. C. 'abpuensH,
N. T. Octpoymos, H. C. [lyprimesa u ap. - 7-e u3a., uctp. - Mocksa : [Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

BBenenue

3 EctectBo3nanme. 10 kmacc. ba3oBerii ypoens : yuebnnk / O. C. ['abpuenss,
W. T. Octpoymos, H. C. Ilypsimesa u ap. - 5-e u3m., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

4 EcrectBo3nanme. 11 kmacc. baszoBeiii yposens: yuebnnk / O. C. 'abpuensH,
N. T. Ocrpoymos, H. C. [lyprimesa u ap. - 7-e u34., uctp. - Mocksa : [Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

Kietka.

5 EcrectBo3nanme. 10 xiacc. bazoBeiii ypoBens : yueOnuk / O. C. ['abpuensH,
W. T. Octpoymos, H. C. Ilypsimesa u ap. - 5-¢ u3md., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

Opranusm 6 EctectBo3nanme. 11 kmacc. baszoBeiii yposens: yuebnnk / O. C. ['abpuensH,
N. T. Octpoymos, H. C. [lypeimesa u ap. - 7-e u3A., uctp. - Mocksa : Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

7 EcrectBo3nanme. 10 xiacc. bazoBeiit ypoBens : yueOnuk / O. C. ['abpuensH,
N. T. Octpoymos, H. C. Ilypsrmesa u ap. - 5-¢ u3m., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

8 EctectBo3nanme. 11 kmacc. baszoBeiii yposens: yuebnnk / O. C. ['abpuensH,
N. T. Octpoymos, H. C. Ilypeimesa u ap. - 7-e u3A., ucrp. - Mocksa : Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

Bun

9 EcrecrBo3nanme. 10 knacc. bazoBslit ypoBens : yueOHuk / O. C. 'abpuensy,
N. T. Octpoymos, H. C. Ilypsimiesa u ap. - 5-¢ us., ctep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

10 EcrecrBo3nanue. 11 kiacc. ba3ossiii ypoens: yueOnuk / O. C. 'aGpuenss,
N. T. Octpoymos, H. C. Ilypsimesa u ap. - 7-e uza., ucnp. - Mocksa : Ipoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

DKOCHUCTEMBI

s OCBOCHHUS  JIUCUHUILIMHBI u CaMOCTOSITEJIBHOTO BBITIOJTHEHUS
PEeyCMOTPEHHBIX Y4eOHOM TporpaMMoil Kypca 3aJaHuil MOXKET OBITh HCIOJB30BaHO
cieayrolnee yaeOHO-METOIMUeCKoe 0OecrieyeHue:

-METOJMYECKUE PEKOMEHJAIIMU K BBITIOJHEHUIO Jab0paTopHbIX paboT;

-METO/INYEeCKHe PEKOMEH ALK K CAaMOCTOSTENIbHOM paboTe.

Hauanom opranuzanuu 1000# caMOCTOSITETbHON pabOThI JOKHO OBITH IPUBUTHE
HaBBIKOB M YMEHHMI TI'paMOTHOM paboThl ¢ y4eOHOM W HayyHOM nuTeparypod. DTOT
npouecc, B MEPBYI0 OYEpEelb, CBSI3aH C HAXOXKICHHEM HEOoOXOIUMOM ISl YCHEIIHOTO
OBNAJICHUS Y4YeOHBIM MaTepuajoM JIMUTEparypol. Yyamuics JODKEH  yMETb
NoJIb30BaThCs GOHIAMU OUOIMOTEK U CIIPaBOYHO-OMOIMOrpaduyecKUMU U3TaHUSIMU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'A

JUia U3y4yeHusl eCTECTBO3HAHUS NPEIyCMAaTPUBAETCA HCIIOJIB30BAaHUE B y4EOHOM
npolecce AaKTUBHBIX M MHTEPAKTUBHBIX (OPM  MPOBEACHUS  AyJUTOPHBIX U
BHEAYJUTOPHBIX 3aHATUI C LEIbl0 (OPMHUPOBAHUS U Pa3BUTHUA NPOPECCHOHAIBHBIX
HaBBIKOB 00yYaIOLINXCS.

B npouecce 00ydueHus: NpUMEHSIOTCS 00pa30BaTEIbHBIE TEXHOJIOIMH JIMYHOCTHO-

NESITENIbHOCTHOTO,  pa3BUBaWIIero W mpobinemHoro  oOyuenus.  OOs3aTeneH
71a00paTOPHBIN MPAKTUKYM IO pa3zesiaM JUCITUTUIMHBI.

B yueGHOoM mpouecce Hapsgy € TpPaaUIUOHHBIMU  00pa30BaTEIbHBIMU
TEXHOJIOTUSIMA  HMCIOJIB3YIOTCA ~ KOMIIBIOTEPHOE  TECTUPOBaHUE,  TEMATHYECKHUE

MMpE3CHTANN, MHTCPAKTUBHBIC TCXHOJIOI'H.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHH MPU NPOBEIEHUH JeKIUIA

. Kou.
Ne Tema Buapl npuMeHsieMbIX 00pa3oBaTeNIbHBIX TEXHOIOTHI ac
1 Mexammxa KommproTepHbIE CUMYITSAIIH, Pa300p KOHKPETHBIX 2
CUTyallMii, TPYINOBbIE JUCKYCCHU
> MomnekynspHas GU3HKa U KoMmproTepHbIe cCUMYIALIH, pa300p KOHKPETHBIX 2
TEepPMOJANHAMUKA CUTYyAallWii, TPYNIOBbIE JUCKYCCHH
3 DPrexrponHamuka KoMIproTepHbIe CUMYIISLIIH, pa300p KOHKPETHBIX 2
p CUTYaIlUi, TPYIIOBbIE AUCKYCCUU
KoMIproTepHbIe CUMYIISILINH, Pa300p KOHKPETHBIX
4 |CtpoeHHe aToMa 1 KBaHTOBas (hH3HKa Tep YIALIH, D P P 2
CUTYaIlUi, TPYIIOBbIE AUCKYCCUU
R T TS —— KoMrmproTepHbIe cUMYIALNH, pa300p KOHKPETHBIX 2
CUTYyallWii, TPYNIOBbIE JUCKYCCHH
KoMrbroTepHbIe cUMYISLIH, pa300p KOHKPETHBIX
6 |(OcHOBHBIC MOHATHS M 3aKOHBI XUMHUH Tep YIVIIHH, P *p P 2
CUTYyallWi, TPYNIOBbIE JUCKYCCHH
7 IMepuomucckuii axon KommbroTepHble CUMYIISIINN, pa300p KOHKPETHBIX 2
CUTYaIUi, TPYIIIOBbIE AUCKYCCUU
8 |Crpoetue semectsa KommbroTepHble CUMYISIINNT, pa300p KOHKPETHBIX 2
P CUTYyallWii, TPYNIOBbIE JUCKYCCHH
9 Boa. PacTsopst KoMrbroTepHbIe cUMYISLIH, pa300p KOHKPETHBIX 2
’ p CUTYalLlU, TPYNIOBbIE TUCKYCCUH
10 [Xummueckie peaxun KommbroTepHble CUMYISIINNT, pa300p KOHKPETHBIX 2
CUTYaIUi, TPYIIIOBbIE AUCKYCCUU
11 Knaccugukanust HeopraHMYeCKHX KommbroTepHble CUMYISIINNT, pa300p KOHKPETHBIX 2
COEIMHEHUI CUTYallUi, TPYINIIOBbIE JUCKYCCUU
KommproTepHbIe CUMYJISINH, Pa300p KOHKPETHBIX
12 [Mertauisl B HEMETAJLIBL. ep YIVILUIH, P p P 2*
CUTyallMii, TPYNIOBbIE JUCKYCCHU
VIIeBOIOpOIBI KoMmproTepHbIe CUMYJISAINH, Pa300p KOHKPETHBIX
13 ’ CUTyallMii, TPYIIOBbIE JUCKYCCHU 1
14 KuCI0poAcoiepIKaLie OpraHuecKue KommproTepHbIe CUMYIISIAN, pa300p KOHKPETHBIX )
BelecTBa. CUTYyalHi, TPYIIIOBBIE TUCKYCCHU
15 A30TCOHep>KaHII/Ie OpraHu4YecKue KOMHB}OTepHHe CUMYJIAINH, p3.360p KOHKPETHBIX 1
CO€IMHEHUS CHTyaHHﬁ, TPYMIIOBBIE TUCKYCCHUU
16 (Xt kusb, Xumust B GbiTy KomrproTepHbIe CUMYJISALINH, Pa300p KOHKPETHBIX 2

cmyaunﬁ, T'pynmnoBbI€ TUCKYCCHUU

26




KommbroTepHble CUMYJISIINY, Pa300p KOHKPETHBIX
17 [BBenenue . p YJALIH, P P P 2
CHTYaI[1ii, FPYIIOBbIC TUCKYCCUU
KoMIbIoTepHbIE CUMYJISILIUH, Pa300p KOHKPETHBIX
18 [Krnerxa. oep YILALUH, pashop KOHKp 1
CHTYaI[Hii, [PYIOBbIC TUCKYCCUU
KoMIbIoTepHbIE CUMYJISIIUH, Pa300p KOHKPETHBIX
19 |Opraamm ep Y P p P 2
CHTYaI[Hii, [PYNIOBbIC TUCKYCCUU
20 [Bux KoMIbIoTepHbIE CUMYJISIIIAH, Pa300p KOHKPETHBIX 2
CHUTYaI[1ii, [PYNIOBbIC TUCKYCCUU
KoMIbIoTepHbIE CUMYJISIIUH, Pa300p KOHKPETHBIX 1
21 [DxocucTembl CUTYyalUH, TPYIIIOBBIE JUCKYCCUU
Hroro no kypcy 38
B TOM YHCJIe HHTEpAaKTUBHOE 00yueHme™ 2%

3.2.00pa3oBaTesbHbIC TEXHOJOITHH NPU NMPOBEACHUH NMPAKTHYECKHUX 3aHATHI
(1adopaTopHbIX padoT)

Ne | Tema 3anatus Buapl npuMeHsieMbIX 00pa3oBaTenbHbIX Ko
TEXHOJIOTUI yac
1 |UccnenoBaHue IBHXKEHUS Tela MOJ AeHCTBUEM KomnbproTepHbIe CUMYIISIIIAN, pa30oop 2
MOCTOSIHHOM CHJIBI KOHKPETHBIX CHUTYAIIHiA, TPYIIOBEIC JUCKYCCHH
2  |M3yueHue 3aKOHA COXpPaHEHHUsS] UMITYJIbCA U KomnproTepHbIe CUMYIISIIIAN, pa30oop 2
PEaKTUBHOTO ABUKCHUS KOHKPCTHBIX CHTyaHHﬁ, TpynmoBbI€ IUCKYCCUU
3 M3mepenus TMHEUKON U IITaHT€HUUPKYJIEM Kommerotepubie cumynsiuu, pazoop 2*
KOHKPETHBIX CUTYAI[Hid, TPYIIOBBIC JUCKYCCHU
4 |M3MepeHus TMHEHKOHN U MITaHTCHIIUPKYIEM KomnproTepHbIe CUMYIISIIIAN, pa30oop 2*
KOHKPETHBIX CUTYAIIHiA, TPYIIOBEIC JHCKYCCHH
5 W3MmepeHue BIIaXXHOCTU BO3AYXa Kommsrotepasie cumymsanum, pazoop 1
KOHKPETHBIX CHUTYAIIHiA, TPYIIOBEIC JUCKYCCHH
6 | V3MepeHue MOBEPXHOCTHOTO HATSIKCHHS KHUIKOCTH | KOMITBIOTEpHBIE CHMYIISILIUH, pa3dop 2
KOHKPETHBIX CHUTYAIIHiA, TPYIIOBEIC JUCKYCCHH
7 N3yuenue 3akona OMa Juid ydyacTka Lenu Kommelotepubie cumynsiiuu, pazoop 1
KOHKPETHBIX CUTYAI[Hid, TPYIIIOBbIC UCKYCCHU
8 |MzyueHwue sSBICHUS NMEKTPOMArHUTHOW MHIYKIMKA | KOMIIBIOTEpHBIE CUMYIALIUH, pa3dop 2
KOHKPETHBIX CUTYAI[Hid, TPYIIIOBbIC UCKYCCHU
9 | HUcnonp3oBanue hoTodPdekra B TEXHUKE KomMmmprlotepabie cumymnsiiuu, pazoop 2*
KOHKPETHBIX CUTYAI[Hid, TPYIIIOBbIC UCKYCCHU
10 |HaGmromeHue U perucTpariy 3apsuKeHHbIX yacTull | KoMmbroTepHble cumymsiimm, pa3oop 1
KOHKPETHBIX CUTYAIIHiA, TPYIIOBEIC JUCKYCCHH
11 |TepmosaepHsIil cUHTE3 KommsrorepHsie cumyssanum, pazoop 2*
KOHKPETHBIX CHUTYAIHiA, TPYIIOBEIC JUCKYCCHH
12 |IIpupona XMMHUUECKOH CBS3U KommsrorepHsie cumyssanum, pazoop 1
KOHKPETHBIX CUTYAI[Hid, TPYIIIOBbIC UCKYCCHU
13 | OmnpeneneHue >KECTKOCTH BOJBI KomrmptotepHblie cumymsiiuu, pazoop 2
KOHKPETHBIX CHUTYAIHid, TPYIIIOBbIC JUCKYCCHH
14 | XumMudeckne CBOWCTBA KHCIOT H OCHOBaHUH B KomrmptoTepabie cumymnsiiuu, pa3oop 2
ceere TDJ] KOHKPETHBIX CHUTYAIHid, TPYIIIOBbIC JUCKYCCHH
15 | OOmias xapakTepucTuka MeTauioB. O0mas KomrmptotepHblie cumymsiiuu, pazoop 2
XapaKTEpUCTHUKA TJIaBHBIX NOAIPYIII HEMETAJIIOB KOHKPETHBIX CHTYaLHH, IPYIIIOBbIC JUCKYCCHH
Ha MPUMepe TaJIOTCHOB.
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16 |OOwmas xapakTepuCTHKa yIJIEBOJOPOIOB KommsroTepasie cumymsanuy, pazoop 2*
KOHKPETHBIX CUTYalli, TPYIIIOBbIE AUCKYCCHH
17 |CsoiicTBa W IpUMEHEHHUS CIUPTOB, KapOoHOBHIX | KoMmbroTepHble cumymnsauu, pa3oop 2
KHCJIOT M CIIOXKHBIX 3)UPOB. KOHKPETHBIX CUTYallli, TPYIIIOBBIE IUCKYCCHU
18 |XwuBas npupojaa kak 0ObeKT u3ydenus ouonornn | KommprorepHsie cumyssiuu, pazdoop 2*
KOHKPETHBIX CHTYallli, TPYIIIOBIE AUCKYCCHU
19 |Pa3MHOXEHHE OpPraHU3MOB, €0 (POPMBI U KomnbroTepHble cuMyIsiiuug, pazoop 2*
3HaYeHHe. IHAMBHIyaIbHOE Pa3sBUTHE KOHKPETHBIX CHTYalUH, IPYNIIOBbIC JUCKYCCHH
MHOTOKJIETOYHOTO OpraHi3Ma (OHTOTI'€HE3).
20 |M3yueHme cTpOCHUS PACTUTEIBHOM U )KUBOTHOM Kommsrorepasie cumymsanum, pazoop 2
KIEeTKU KOHKPETHBIX CHTYaIllH, TPYNIIOBIE AUCKYCCHU
21 |Opranusm — enuHoe 1eioe. MHOrooopasue Kommsrotepasie cumymsanun, pazoop 2*
OpraHHU3MOB KOHKPETHBIX CHTYaIllH, TPYMIIOBIE AUCKYCCHU
22 |T'wmoTe3bl MPOMCXOXKICHUS XHU3HH. YcioxHeHHe |KoMmbroTepHble cCUMYyNALUM, pa3dop 2
JKUBBIX OPTaHU3MOB Ha 3€MIIE B IIPOLECCE KOHKPETHBIX CHTYALHH, FPYIIIOBBIC JUCKYCCHH.
5BOJIIOLUM. AHTpPONOTEHe3 M ero KoMMyHUKaTHBHbIE TPEHUHTH
3aKOHOMEpHOCTH. J[0Ka3aTenpCcTBa POACTBA
YeJIOBEKa C MICKOIHUTAONINMHU KUBOTHBIMH.
23 |M3yueHue npucnocoOIEHHOCTH OPraHU3MOB K Kommsrotepasie cumymsanuy, pazoop 2
cpejie oOUTaHMs KOHKPETHBIX CUTYalMii, TPYNIOBbIE TUCKYCCHU
HUroro no xypcy| 34
B TOM YHCJIC UHTEPAaKTUBHOE 00y4yeHue™ | 16*
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4. YCJIOBMSI PEAJIM3ALIMU TIPOTPAMMBI YYEBHOI
TUCHMILTAHBI

4.1. MartepuajJbHO-TeXHUYeCKasA 0a3a, HeoOXoAuMasi ISl OCYIIEeCTBJIEHUS
00pa30BaTeILHOIO MpoLecca Mo AUCHUIIMHE

Peanuzanus yueOHOM auciuiuinael EctecTBO3HaHME TpeOyeT HalIuuus y4yeOHOTO
KaOuHeTa U1 MPOBEACHHUS TEOPETUUYECKUX M MPAKTHUECKHX 3aHATUH U J1aOOpaTOpHIO
COOTBETCTBYIOLIETO POdUIIS.

Peanuzanuss  y4eOHOW  JUCHUIUIMHBI  OCYIIECTBISIETCS B CIHEHUAIBHO
000py/IOBaHHOM KaOWHETE E€CTEeCTBEHHO-HAYYHBIX AMCIUIUIMH, KOTOPBIA BKIIOYAET B
celst:

MYJIbTUMEINA KOMIUIEKT (MYJIbTUMEIUAIIPOCKTOP U SKpaH),

KOMITBIOTED,

JIOCKa MEJIOBasl,

yaeOHast MmeOeb,

1a00paTOpPHBIA  KOMILIEKC Uil ydyeOHoM MIPAKTHYECKOM U TNPOEKTHOU
NEATeTLHOCTHU 10 (PUBHKE,

JTa00OpaTOPHBIM  KOMIUIEKC I ydeOHOM MPAKTUYECKOM U  MPOEKTHOMN
JIEATETbHOCTU MO0 €CTECTBEHHO-HAYUYHBIM JUCLUILINHAM,

HarJSIAHBIE TOCOOMS (MYJISDKA YEJIOBEUYECKUX OpPraHOB, pelibeHBIE MOCOOus
YeJIOBEUECKUX OPraHOB, CKEJET Ha IITATHUBE),

4.2 Ilepeyenb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecneYeHus

1. 7-zip (munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (muneH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (srumenH3Us -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (tutiensus - http://www.openoffice.org/license.html)

5. Free Commander (7rmeH3ms
https://freecommander. com/ru/%dO%bb%dO%bS%d1%86%d0%b5%d0%bd%d0%b7%d
0%hb8%d1%8f/)

6. Google Chrome (7rmeH3ms -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice (B cBoO0HOM 10OCTYIIE)

8. MozillaFirefox (munensus - https://www.mozilla.org/en-US/MPL/2.0/)
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S. HIEPEYEHDb OCHOBHBIX 1 JOITOJTHUTEJIbHbBIX
NHOOPMAIMOHHBIX UCTOYHUKOB, HEOBXOJANMBIX I
OCBOEHUI TNCHUITIJIMHBI

5.1. OcHoBHas JiuTEpaTypa
3  EcrectBo3nanue. 10 kmacc. ba3oBbiit yposens : yueOnuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. Ilypsimesa u np. - 5-€¢ u3f., crep. - M. : Ipoda, 2017. - 334 c. -
ISBN 978-5-358-19185-3
4 EctectBo3nanme. 10 knacc. bazoBeiii ypoBens : yueonuk / O. C. 'aGpuensn, U.
I'. Octpoymos, H. C. IlypsimeBa u ap. - 6-e¢ u3z., mepecm. - Mocksa : lpoda, 2019. -
334 c. - ISBN 978-5-358-17792-5
5  EcrectBo3nanme. 10 knacc. bazossiit ypoBeHs : yueOnuk / O. C. I'abpuenss, U.
I'. Octpoymos, H. C. Ilypermesa [u ap.]. - 9-e usn., crep. - Mocksa : Ipoda, 2020. -
335 c. : mn. - (Poccutickmii yueOnuk). - ISBN 978-5-358-23175-7
6 EcrecrBo3nanue. 11 kmacc. ba3oseiit ypoBens: yueOnuk / O. C. I'abpuensn, U.

I'. Octpoymos, H. C. IlypsiieBa u ap. - 7-e u3g., ucnp. - Mocksa : [poda, 2019. -
334 c. - ISBN 978-5-358-21276-3

7 EcrectBo3nanue. 11 kmacc. ba3oBeiit ypoBens: yueOnuk / O. C. ['abpuensin, U.
I'. Octpoymos, H. C. IlypsimeBa u ap. - 8- uzn., nepepad. - Mocksa : Ipoda, 2019.
- 286 c. - (Poccwmiickuit yueOnuk). - ISBN 978-5-358-17799-4

8  EcrectBo3nanme. 11 kmacc. bazoBbiit ypoBens : yueOnuk / O. C. I'abpuensin, U.
I'. Octpoymos, H. C. IlypermeBa [u mp.]. - 8-¢ usm., mepepad. - Mocksa : Jlpoda,
2019. - 287 c. : un. - (Poccuiickuit yue6nuk). - ISBN 978-5-358-17799-4

5.2. lonoJTHUTEeIbHAS JJUTEPATypa

1. buonorus : yuebnuk u npaktukym st CI1O / B. H. Speirun [u gp.] ; nox
pen. B. H. Apsiruna. — 2-e u3g. — M. : UsparensctBo Opaiit, 2018. — 378 c. —
(Cepus : Ilpodeccuonanbnoe obpazoBanue). — ISBN 978-5-534-09603-3. — Pexum
nocryma :Www.biblio-online.ru/book/78C201E2-958E-4E3B-B76E-B6BAB99F5D18.

2. Hukutnna, H. I'. O0mas m Heopranwyeckas xumus. B 2 4. Yacte 1.
Teopernueckue ocHOBHI : yueOHUK M mpaktukyM juis CIIO / H. I'. Hukurtuna, B. U.
['peGenbkoBa. — 2-¢ u3 ., nep. u gon. — M. : U3gatensctBo KOpaiit, 2018. — 211 ¢. —
(Cepus : Ilpodeccnonanbroe obpazoBanue). — ISBN 978-5-534-03676-3. — Pexum
noctyna : www.biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030

3. CyBopoB, A. B. O0Omas u Heopranuuyeckas xumus. Bornpocel u 3amaun :
yaebnoe nocodue mns CIIO / A. B. CyBopos, A. b. Hukonbckuii. — 2-e¢ u31., UCHIp. H
norn. — M. : M3parensctBo FOpaiit, 2018. — 309 c. — (Cepus : Ilpodeccronansnoe
obpazoBanue). — ISBN 978-5-534-07903-6. — Pexum goctyma : www.biblio-
online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D082
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5.3. [lepuoguueckne U3TAHUSA

1 Bomnpocsr €CTECTBO3HAHUA. — URL:
https://e.lanbook.com/journal/2310#journal_name

2 Bectauk BI'Y. Cepus 2. Xwummsa. buonorms. I'eorpadpms. - URL:
https://e.lanbook.com/journal/2496#journal_name

3 Becthuk ~ MoCKOBCKOro YHUBEPCHUTETA. Cepus 02. Xumus.

URL:https://dlib.eastview.com/browse/publication/9065/udb/890

4 Bectauk Cankt-IlerepOyprckoro yHuBepcutera. dusuka m xummsa. — URL:
https://dlib.eastview.com/browse/publication/71209/udb/2630

5 Bectauk FHOxHO-Ypasbckoro rocynapcTBeHHOro ynuepcurera. Cep. Xumus. —
URL.: http://elibrary.ru/contents.asp?titleid=28120.

5 BectHuk IlckoBckoro rocyaapctBeHHoro yuusepcurera. Cepusi: EctecTBeHHBIE
u pusuko-marematrueckue Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511 .

6 buonornueckue HAyKH B IIKOJIE " BY3€. — URL.:
http://elibrary.ru/contents.asp?titleid=53180.

5.4. UuTepHeT-pecypcebl

1. OBC «YHuuBepcuterckas o6ubianoreka ONLINE» [yueOHble, HayuHble 3aHUS,
MEPBOUCTOYHHKH, XYy/I0KECTBCHHBIC MMPOU3BEACHUS PA3IUUHBIX W3AaTEIIbCTB; KYpPHAIbI;
MYJIbTUMETUIHAS KOJUJICKIUS: ayTMOKHUTH, ay1noQaiibl, BUICOKYPChl, HHTEPAKTUBHbIE
KYPCBI, IKCIPECC-MOATOTOBKAa K JK3aMeHaM, MPE3eHTalluH, TeCThl, KapThl, OHJIAWH-
SHUUKJIONEUH, CJIOBapHu]| : CaWT. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC wm3narensctBa «JlaHp» [yueOHBIC, HAYYHBIC WM3AAHMSI, TIEPBOMCTOUHHUKH,
XYyJI0KECTBEHHBIC MPOU3ZBEICHUS PA3IUYHBIX HM3ATENbCTB; KypHasbl| : cait. — URL:
http://e.lanbook.com.

3. OBC «lOpaiit» [paznen «BAIIA ITOAITNCKA: ®unmnan Ky6oI'Y (r. CnaBsHck-
Ha-Ky0Oanu): yueOHMKM W ydeOHble TocoOus u3natenbcTBa «FOpaiit»] : caitit. — URL:
https://www.biblio-online.ru/catalog/E121B99F-E5ED-430E-A737-37D3A9E6DBFB.

4. OBC «Znanium.comy» [yueOHbIC, Hay4YHbIC, HAYUYHO-TIOMYJISIPHBIE MaTepHAIIbI
pa3IMYHbBIX U3JIATENIbCTB, )KypHabI | : caiiT. — URL: http://znanium.com/.

5. ObC «BOOK.ru» [yueOnbie n3ganus — komekuus s CIIO] : cait. — URL:
https://www.book.ru/cat/57

6. Hayunas snextponHas 6ubnuoreka. MoHorpaduu, u3JlaHHbIE B U3aTEIIbCTBE
Poccuiickoit Akagemun EcTecTBO3HaHUS [ITOTHOTEKCTOBBII

pecypc cBoboaHoro gocryna] : cair. — URL: https://www.monographies.ru/.

7. Hayunast snexktpoHHass OuOnmoreka crareid u mnyOnukanuii «eLibrary.ruy
[poccuiicknii MHPOPMAIIMOHHO-aHATUTUYECKUI MMOpPTal B 00JIaCTH HAayKH, TEXHOJIOTHH,
MEJUIIMHBI, 00pa3oBaHus; OOJbIIAs YacTh M3JaHUM — CBOOOJHOTO JOCTyMa| : CauT. —
URL: http://elibrary.ru.

8. ba3pl mannbix komnanuu «Uct Beroy» [pasnen: Ilepuonnueckue uznanus (Ha
PYCCKOM SI3bIKE) BKJIFOYAET KOJUICKIMU: V31aHus Mo OOIIECTBEHHBIM M TYMaHUTapHBIM
HaykaMm; M3pgaHuss mo memaroruke W oOpaszoBaHuio; M3manus mo wHGOPMAIMOHHBIM
texHojorusM; Cratuctuueckue wusznanusg Poccum m crpan CHI'] : caiit. — URL:
http://dlib.eastview.com.
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9. KubepJlennnka : HaydHasi 3JEKTpOHHas OMOIMOTEKa [HAaydHBIE KYpHAJIbl B
MOJHOTEKCTOBOM (hopMaTe cBoOOaHOTO AocTyma] : caiit. — URL: http://cyberleninka.ru.

10. EaguHoe OKHO pocTyma K o00pa3oBaTelbHBIM pecypcaM : (eaepaibHas
uH(pOpMAIMOHHAsT CUCTEMa CBOOOJHOTO JOCTyNma K HWHTErPaJbHOMY KaTajory
o0pa3oBaTeNbHBIX HHTEPHET-PECYpCOB M K DIIEKTPOHHOW OuOnHoTeKke y4eOHO-
METOJIMYECKUX MaTepuajoB HJisi BCeX YypOBHEH oOpa3oBaHUs: OIIKOJIbHOE, oOliee,
cpeanee  mpodeccuoHanbHOE, BbICIIEE, JOMOJNHUTENbHOEe : cailt. — URL:
http://window.edu.ru.

11. denepanbHblii 1EHTp HHPOPMAIMOHHO-00pPA30BATEIBHBIX PECYPCOB [
oO1ero, CpEeIHET0 poQeCCUOHANTBHOTO, JIOTIOJTHUTENBHOTO oOpa3zoBaHus;
MOJTHOTEKCTOBBIN pecypc cBoboHoro noctyma] : cait. — URL: http://fcior.edu.ru.

12. Epunas kosutekiusi 1HUQPOBBIX  00pa3oBaTeNIbHBIX  PECypcoB  [aiis
NpernojaBaHusi M H3y4YeHUs YYEOHBIX IUCIUIUIMH HAYaJbHOTO OOIIEero, OCHOBHOTO
obmero W cpenHero (MOJHOrO) oO0mero oOpa3oBaHMs; TMOJHOTEKCTOBBIA pecypc
cBoboxnoro pocryma] : cair. — URL: http://school-collection.edu.ru.

13. OdunmansHbiii UHTEpHET-TIOPTAN TpaBoBoW HHpopMaluu. ['ocynapcTBeHHas
cUcTeMa MpaBoOBOM MHGOPMAIUH [TOJTHOTEKCTOBBIN pecypc CBOOOIHOTO IOCTyMa] : CaMT.
— URL.: http://publication.pravo.gov.ru.

14. OHIMKJIONEANYM [ QHIIUKIIONIEIUH. CinoBapu. CnpaBOYHUKH
MOJIHOTEKCTOBBIN pecypc cBoboaHoro gocrynal / ObC «YHuBepcuterckas 6ubimoTeka
ONLINEY : caiit. — URL.: http://enc.biblioclub.ru/.

15. DOnextponHslii katamor Ky0aHCKOTO TroCyJapcTBEHHOTO YHUBEpPCHUTETa U
¢bunmanos. — URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6. METOANYECKHUE YKA3AHUSA OBYYAIOIIIUMCA ITO
OCBOEHMIO JMCHHUIIJINHBI

VYyamuecss Uisl MOJTHOLUEHHOTO OCBOeHUsi yueOHoro kypca «EcTtecTtBozHanue»
JOJDKHBI  COCTAaBJIATh KOHCIEKTBl Kak IIpM IPOCIYIIMBAHUU €r0 TEOPETUYECKOU
(JIEKIIMOHHOM) YacTH, TaK ¥ IPU MOATOTOBKE K MPAKTUYECKUM 3aHATHIM. JKellaTenbHo,
YyTOOBl ~ KOHCIIEKTHl ~ JIEKIMA W  CEMHMHApOB  3alMCHIBAJUCh B  JIOTUYECKOU
HOCJIEI0BATEIbHOCTU U3YUEHUS Kypca U COJEpKaIicCh B OJHON TETpagu. ITO 0OecrneunuT
OoJiee TOJHYIO MOJArOTOBKY KaK K TEKYLIUM Y4YeOHBIM 3aHSTHUSAM, TaK U CECCHOHHOMY
KOHTPOJIIO 3HAHUM.

CamocrodrenpHass paboTa ydauniuxcs sBIsE€TCA BakHeWmed ¢opMoil yueOHO-
MIO3HABATEJILHOTO Ipouecca. Llens 3aganuil A1 caMOCTOATENbHON pabOThl — 3aKPENUTh
U pacIIUpUTh 3HAHMS, YMEHHs, HaBbIKM, NPUOOPETEHHBIE B pe3yJbTaTe H3YyYEHUs
JTUCLUIUIMHBI; OBIAJETh YMEHHEM HCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS B MPAKTHYECKOU
paboTe; MoTyYUTh MEPBUYHbIE HABBIKU MPOPECCUOHATIBHON JesITETbHOCTH.

Hauanom opranuszamuu gr000i caMOCTOSTEIbHON PadOThI JOHKHO ObITh IPUBUTHE
HaBBIKOB M YMEHHMI TI'paMOTHOM paboThl ¢ y4eOHOM W HayyHOW nuTeparypoi. DTOT
npouecc, B MEPBYI0 OYEpPElb, CBSI3aH C HAXOXKAECHHEM HEOOXOTUMOM ISl YCHEIIHOTO
OBJIQICHUSI Y4eOHBIM MaTepUajoM JHUTeparypoil. Yuamuics NODKEH H3YyYUTh CIHCOK
HOPMAaTUBHO-TIPABOBBIX AKTOB M HSKOHOMMYECKOW JINTEpPaTypbl, PEKOMEHIYEMbIH I10
y4eOHOM [HCUHMIUIMHE; yMETh IM0JIb30BaThcad (oHaaMu OHONMOTEK W CIPaBOYHO-
ounbamorpaduuecKUMH H3TaHUSIMH.

3amaHus A7 CaMOCTOATENbHON pa0OThl BBIOJHSIOTCS B MUCHBMEHHOM BHJE BO
BHEayIUTOpHOE BpeMs. Pabora A0mKHA HOCUTH TBOPUECKHMH XapakTep, NMPU €€ OLICHKE
npernojaBaTesib B IMEPBYI0 OYepedb OLEHUBAET OOOCHOBAaHHOCTh U OPUTHHAIBHOCTH
BBIBOJIOB. B mnuceMeHHONH paboTe Mo Teme 3aJaHus ydYallluicsl TOJDKEH IOJHO HU
BCECTOPOHHE PpPAacCMOTPETh BCE AaCHEKTbl TEMbI, YETKO c(OpMyIupoBaTh U
apryMeHTHpPOBaTh CBOIO MO3MIMIO IO HCCIEIyeMbIM BompocaM. BbeIOOp KOHKpETHOTO
3aJJaHUs IS CaMOCTOSITETIbHOM — pa®OThl  MPOBOAWUT  MpenojaBaTelb, BEAYIIHN
NPAKTUYECKUE 3aHATHS B COOTBETCTBMM C IIEPEYHEM, YKa3aHHBIM B IUIAHAxX
MIPAaKTUYECKUX 3aHATHM.

OO6miue mpaBuia BBITOJHEHHS TUCEMEHHBIX paboT

Ha mnepBoM 3aHATHH CTyIEHTBHl JOJDKHBI OBITh MPOMH(GOPMHUPOBAHBI O
HEOO0XOAUMOCTH COOJIOACHUS HOPM aKaJeMHUYECKOW STHKM M aBTOPCKUX IpaB B XOJE
oOydeHus. B yacTHOCTH, TPEIOCTABIISIIOTCS CBEICHUSI:

- oOmras mHGOopMalrs 00 aBTOPCKUX MPaBax;

- IIpaBWJIa LUTUPOBAHUS;

- npaBmiia 0OPMIICHUS CCBITIOK;

Bce umeronmecss B TEKCTE€ CHOCKM TILATEIbHO BBIBEPAIOTCS W CHaOXaroTcs
«aapecammy».

Henonyctumo BKiItOUaTh B CBOIO pabOTy BBIACPKKHU U3 PadOT JPYTUX aBTOPOB Oe3
yKa3aHUs Ha 3TO, MEPEeCcKa3bIBaTh UyXKYyI0 paboTy OJU3KO K TEKCTy 0€3 OTCHUIKHM K HEW,
UCIIOJIb30BAaTh Uy)XHe uaen 0e3 yKa3zaHus T[EPBOMCTOYHUKOB (3TO KacaeTcsi U
uHpopmanuu, HalgeHHo B Wurtepnere). Bce cnydan mnnaruara JOMKHBI  OBITh
UCKJIIOYEHBI.

Cnucok UCHOJAB30BAHHOM JIUTEpaTypbl JOJDKEH BKIIOYAaTh BCE HMCTOYHHUKHU
uH(pOpMaLUM, HM3YYEHHbIE M MpOpabOTaHHBIE CTYIEHTOM B IPOLIECCE BBIMOIHEHUS
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paboTel, W JOMmKeH ObITh coctaBieH B coorBerctBun ¢ [OCT P. 7.0.5-2008
«bubmmorpaduueckas ccbuika. O61Me TpeOOBAHUS U TIPABUIIAY.
TpebGoBanus k HanKcaHuto pedepara

Pedepar mo maHHOMY Kypcy SBIS€TCS OJHMM €3 METOJOB OpTraHU3AINH
CaMOCTOSTEIBHOU PabOTHI.

Tembl pedepaToB SBIAIOTCS AOMOJHUTEIBHBIM MAaTEPHAIOM JUISI H3y4YeHUs
TAHHOU TUCIUIUTMHBL. Pedepar oneHuBaeTcst B OAMH 0yl B OIICHKE UTOTO SK3aMeHa

Pedepar pomkeHn ObITh TOJATOTOBIEH COMJIACHO TEME, MPEII0KEHHOU
npenojaBateneM. JlomyckaeTcss camMOCTOSITENbHBIA BBIOOP TeMbl pedepaTa, HO IO
COIJIACOBAHHUIO C MPENO/IaBATEIIEM.

Jns wanucanus pedepaTa CTYAEHT CaMOCTOSTEIBHO MOAOMPAET HCTOYHUKHU
uH(pOpMaLUU 10 BHIOpAHHOHN Teme (JuTeparypa yueOHasi, nepuoanyeckas u MHTtepHer-
pecypchl)

O06nbem pedepata — He meHee 10 ctpanun hopmara A 4.

Pedepar momxeH umerb (TUTYIBHBIM JIUCT, COJEp>KaHUE, TEKCT AOKEH OBITh
pa30ouT Ha pa3/esbl, COTJIACHO COJEPKaHUI0, 3aKII0YCHIE, CIICOK JINTEpaTyphl HE MEHee
5 UCTOYHUKOB)

OO6cyxenne TeM pedepaToB MPOBOAUTCS HA TEX MPAKTUYCCKUX 3aAHATHIX, IO
KOTOPBIM OHU pacIipefielieHbl. DTO sBIsieTCsl 00s3aTeNIbHBIM TpeboBaHueM. B ciydae He
npencTaBiIeHusT pedepara COINIACHO YCTaHOBIEHHOMY rpaduky (06e3 yBaKUTEIbHOU
IPUYMHBI), yyauuiics o0s3aH MOATOTOBUTH HOBBIN pedepart.

Nudopmanus o pedepary He momkHa mpesbimaTh 10 munyT. BeicTynarommii
JTOJIKEH MOJTOTOBUTH KPATKUE BBIBOJIBI 110 TeMe pedepaTa Jijisi KOHCIIEKTUPOBAHMS.

Cnaua pedepara mpemnogaBaTennto o0s3aTeIbHa.
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7.0HEHOYHBIE CPEJACTBA JJISA KOHTPOJIA YCIIEBAEMOCTH

7.1. ITacnopT (poHIA OLIEHOUYHBIX CPEICTB

1:][\/(?_[ KonTtponupyemsle pa3eins! (TeMbl) AUCIUTUTHHBI HanmeHoBaHME OLIEHOYHOTO CPENICTBA
Paznen 1. ®u3uka

1 Mexanuka JIab. pabota

2 MornekynsipHast GU3MKa U TEPMOJHMHAMHUKA [IpakT. paboTa

3 ONeKTpoIMHAMHUKA [IpakT. paboTa

4 CrpoeHye aToMa ¥ KBaHTOBas (pH3HKa [IpakT. padoTa

5 OBounonus BCeJICHHOM [IpakT. padoTa

Paznen 2. Xumus

6 OCHOBHBIE TIOHSATHSI U 3aKOHBI XUMUH Pedepar

7 Ilepuoauueckuii 3aKoH Koncnekr

8 CrpoeHue BenecTBa [TpakT. 3aHsTHE

9 Bopa. PactBops! Jlab. pabota

10 XUMHYECKUE PEAKIIUU IIpaxr. 3ansTHE

11 Knaccubukanusi HeOpraHHYSCKUX COCAMHCHHIMA [IpakT. 3aHsTHE

12 Mertainsl 1 HEMETAJUIb IIpaxr. 3ansTHE

13 YrieBoopoasl [pakT. 3aHsTHE

14 Kucnopoacoaep:xaiue opraHndecKue BelecTsa. [IpaxT. 3aHsTHE

15 A3oTcoepKalue OpraHndecKue COeANHEHUS [IpaxT. 3aHsTHE

16 XuMust 4 )KU3Hb. XUMHUS B OBITY Koncnekr

Paznen 3. buonorus

17 Beenenue [IpakT. 3aHsiTHE

18 Knetka. Ipakr. 3austue, JIab. pabora
19 Oprasusm IIpaxt. 3aHsTHE

20 Bug IIpaxt. 3aHsTHE

21 DKOCHCTEMBI Ipakr. 3austue, JIab. pabora

7.2. KpuTepum OlleHKH pe3yJIbTATOB 00y4eHUs!

KonTponib ¥  oOlLleHKa  pe3ynbTaTOB  OCBOEHHUS  Y4€OHOM  JTUCIUIUIMHBI
OCYILIECTBIISIETCS TPEIoJIaBaTeieM B IPOLIECCe MPOBEJACHHUS MPAKTHYECKUX padoT,
TECTUPOBaHHUA, COOECEeOBaHUs MO pe3yJibTaTaM BBIIIOJIHEHUS JIa0OpaTOPHBIX padoT, a
TaKKe PEIICHHs 3a/ad, COCTaBleHHUs] pabouyux TaOJNMIl M TMOJATOTOBKH COOOIIECHUM K
YPOKYy.3HaHHs CTYJEHTOB Ha MPAKTHUYECKUX 3aHATHSIX OLICHUBAIOTCA OTMETKaMU
«OTJIIMYHOY, «XOPOIIO», «yTOBIETBOPUTEIHHO» U «HEYIOBIETBOPUTEIHHOY.

OneHka «OTIMYHO» BBICTABISAETCSA, KOIJAa CTYIEHb II0Ka3bIBA€T IIIyOOKOE
BCECTOpPOHHEE 3HAHME pa3jena TUCIHUIUIMHBI, O00S3aTENbHOM M JONMOJHUTEIbHOU
JUTEPATypbl, apryMEHTHPOBAHO M JIOTMYECKH CTPOMHO H3JaraeT marepuai, MOXKET
NPUMEHSTh 3HAHUS JJIs aHAIN3a KOHKPETHBIX CUTYaIUH.

OneHka «XOpOIIO» CTAaBUTCS MPU TBEPIAbIX 3HAHMSAX pas3zesia JAUCHMILIUHBI,
00sA3aTeNIbHON  JUTEpaTypbl, 3HAKOMCTBE C  JOIOJHUTEIBHOM  JINTEpPaTypOH,
apryMEeHTHPOBAaHHOM HM3JIO)KEHUM MaTepuaia, YMEHUM MPUMEHUTh 3HAHUS JUIS aHaIHu3a
KOHKPETHBIX CUTYalUH.

OneHka «yJOBIETBOPUTENBHO» CTaBUTCS, KOIZa CTYJAEHT B OCHOBHOM 3HAaeT
pa3zes JUCUUIUIMHBI, MOXKET MPAaKTHYECKH IPUMEHUTh CBOU 3HAHUS.

OneHka «HeyI0BIETBOPUTEIBHO» CTABUTCS, KOT/Ia CTYJEHT HE OCBOUJI OCHOBHOIO
coJiep KaHMsl IpeAMeTa U ¢1abo 3HaeT u3ydaeMblid pa3zesl JUCIUILIUHBIL.
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7.3 OueHovHbIe CPeACTBA /AJIsl MPOBeAeHNUs TEKYIeil aTTecTalun

B nanHoM pa3znesne nmpuBoasiTcsi o0pa3ubl OLEHOYHBIX cpeacTB. IloJHbI
KOMILIEKT OLEHOYHBIX CPeICTB NPUBOAUTCH B DOHIE OLIEHOYHBIX CPECTB.
Texymuii KOHTPOJIL MPOBOAUTCA B popMme:

-(ppOHTANBHBIN OTPOC

-MHAUBUYAJIbHBIA YCTHBIN ONPOC
-IIMCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE 110 TEOPETUUECKOMY MaTEPHAITy

-IpaKTU4eckas (1aboparopHas) padbota

-3amuTa pedepara
-3aIIIATa BBIITOJHEHHOTO 33 JaHMsI.

o JInunble [Ipumepst
®opma IIpakTuueckuit
P 3HaHMA YMenus onbIT (B1aeHMe) KavecTBa OLICHOYHBIX
CTyZIeHTa CpencTB
YeTHbli Koutpons 3Hanuii | Ouenka ymeHusa | OueHka HaBbIKOB | OlueHKa KouTpoasn
(MMCBMEHHBI | MO  ONPENENICHHBIM | pa3nuyaTh paboTsl ¢ | cnocobHOCTH 13
i) ompoc mo | mpoGiemam KOHKpPETHBIE JUTEPaTypHBIMU ONEpPaTUBHO U | BOIIPOCHI
TeMaM MTOHATHUS HUCTOYHUKAMHU Ka4eCTBEHHO 0 TeMaMm
OTBEYaTh Ha | MpuararoT
MOCTaBJICHHBIE cs
BOIIPOCHI
Pedepatsr Kontpons 3nHanuii | Ouenka ymenus | OueHka HaBbIKOB | OreHka Tembl
[0 ONpE/CNICHHBIM | pa3inuyaTh paboTsl ¢ | cnocobHoCcTH K | pedepaToB
npobiemam KOHKPETHBIE JIUTEPATYPHBIMH CaMOCTOATENHHO | MPHIIAraroT
TIOHATHS HCTOYHHKAMHU i pabore W |ca
aHAIN3Y
JIUTEpaTypHBIX
HCTOYHHKOB
IIpaktuueck | Cmpicn noHsTuii: | OmuckIBaTh ¥ | HaBblkamu: OreHka Tembl
ue €CTECTBCHHOHAYYHOE | OOBSACHATH OITHCaHUA U | COCOOHOCTH pabot
(;1abopaTopH | sIBJIEHME, THIIOTE3d, | €CTECTBCHHOHAYUH | OOBSCHEHHS ONEpPaTUBHO U | NMPHJIATaoT
bIe) paboTHl | 3aKOH, TEOpHs, | Ble  SBICHHA W | €CTECTBEHHOHAYYH | KA4eCTBEHHO cs
BELIECTBO, CBOIICTBa BIX SBJICHUM U | peliarsb
B3aUMOJICUCTBUE, TEJI: IBIKCHHUE CBOICTB MIOCTaBJICHHBIE
3NIEKTPOMArHUTHOE HEOECHBIX TeJl U | TEN:ABIDKCHHE Ha
ToJie, BOJHA, (POTOH, | MCKYCCTBEHHBIX HEOECHBIX TeNl M | MPAaKTHYECKHUX H
aTtoM, aTOMHOE SIJIpO, | CIIyTHHMKOB 3€MJIH; | MCKYCCTBEHHBIX 71a00PaTOPHBIX

HOHU3UPYIOIIHE
M3ITyYCHUs, TUTaHeTa,
3BE3/a, TaJIAKTHKA,
Bcenennas;
JKOJIOTHYECKHUE
ACIIEKTHI
HCIOJIB30BaAHUS
YTIIEBOIOPOAHOTO
CBIPbS. 3HaHue
CTPOEHUSI  KJIETOK,
OCHOBHBIX
c11oco0oB
Pa3MHOXXEHHUS
OpraHu3MOB,
CTaJdil OHTOI'CHE3a
Ha puMepe
YeJioBeKa, MPUYMH,
BBI3BIBAIOIIHMX
HapyIIeHUs B

CBOMCTBa rasos,
JKHIKOCTEH u
TBEPIBIX TelI,
AIIEKTPOMATHUTHY
10 WHYKITHIO,
pacnpocTpaHeHue
AJIEKTPOMArHUTHBI
X BOJIH; BOJIHOBBIE
CBOMCTBA CBETa;
H3ITy4eHUe u
MIOTJIOIICHUE CBETa
aTOMOM,;
¢dotoahdexr;
YcranaBiauBaTh
3aBUCUMOCTH
CBOICTB
XUMHYECKUX
BEIIECTB oT
CTPOEHHSI aTOMOB

CIYTHUKOB 3eMJIy;
CBOICTBA  Tra3oB,
JKUIKOCTEN u
TBEPIBIX T,
ANEKTPOMATHUTHY
10 VHITYKIHIO,
pacnpocTpaHeHue
ANEKTPOMATHUTHBI
X BOJIH; BOJIHOBBIC
CBOWCTBa  CBETa;
U3ITy4eHne u
TIOTJIOIIICHUE CBETa
aToMoM;
hoTtoaddext;
YcraHoBneHus
3aBHCHUMOCTH
CBOWCTB
XUMUYECKHX
BEILIECTB oT

paboTax 3amaym
u
apryMEeHTHPOBAT
b pe3yJIbTaThI
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pa3BUTHH
OpPTraHNU3MOB.
3Hanue coCTaBa,

CTPOCHHS M OOIINX
CBOWCTB
Ba)KHEHIIINX
KJIACCOB
HEOPTaHUYECKUX U
OpPraHUYECKHUX
COEIMHEHUM,
HUCKYCCTBEHHBIX W
CHHTETHUYECKHX
TIOJINMEPOB.

CMBICTT
€CTeCTBCHHOHAYYIHBI
X 3aKOHOB
KJIACCUYECKON
MEXaHUKH,
BCEMHPHOTO
TATOTCHUS,
COXpaHEHUs] DHEPTUH
HMITYJTBCA u
BIIEKTPUIECKOTO
3apsa,
TEPMOJMHAMHUKH,
ANIEKTPOMArHUTHOM
HHIYKIHH,
¢doToaddexra;
KOJIMYECTBEHHBIX
3aKOHOB XVMHUH
[leprommueckuii
3aKOH

AN .Menneneesa
BKJIJl POCCUHCKHX U
3apyOSIKHBIX
YUYEHBIX, OKa3aBIIHX
HauOOJTbIIIEe
BIMSIHHC Ha pa3BUTHE
€CTECTBO3HAHMS

o0pasyromux ux
XAMHYECKUX
DJIEMEHTOB.
OOBICHATH
3aBHCHMOCThD
CBOWCTB BEIIECTB
OT HX COCTaBa M
CTPOCHUS
KPUCTAJUTHICCKUX
pelIeToK.
OOBACHATE
XUMHUYECKHE
SIBJICHUS,
MIPOUCXOIAIINE B
npupoze, ObITy H
Ha TIPOM3BOJICTBE.
OuenuBaTh
BIIMSTHHE
XAMHYECKOTO
3arpsi3HCHUS
OKpYy Karouiei
cpenbl
OpraHu3M
YyeJI0BEKa i
Ipyrue JKHBEIE
OpTaHU3MBL
aHATM3UPOBATh U
OIIEHMBATh
pa3IuyHbIe
THUIIOTE3BI
MIPOUCXOKACHUS
JKM3HHM Ha 3eMiic;
MIPOBOIUTH
omucaHue ocooOeii
OJHOIO0 BHAA IO
MOpP(OIOrHUECKO
My KpUTEPHIO.
O1myath
TUIIOTE3BI oT
HAYYHBIX TEOPHH.
Jenath BBIBOIBI HA
OCHOBE
IKCTICPUMEHTAIbH
BIX JAHHBIX.
IIpuBonuThH
TPUMEPBI,
MOKA3kIBAIOLIHE,
4TO: HAOJIIOACHUS 1
SKCTICPUMEHT
SIBJISTIOTCS  OCHOBOM
JUIS  BBIIBIDKEHHS
TUIIOTE3 U TEOPHH,
TIO3BOJISTIOT
MPOBEPUTH
HCTHHHOCTE
TEOPETHIECKUX
BELIBOJIOB;
€CTECTBEHHOHAYYH
as  Teopus Jaer
BO3MOXKHOCTD
OOBSICHATD
HM3BECTHEIE

Ha

CTPOEHUSI aTOMOB
obOpasyrommx Hux
XAMUYECKUX
2JIEMEHTOB.
OOBbsICHEHUS
3aBHCHMOCTH
CBOWCTB BEIIECTB
OT HMX COCTaBa H
CTpOEHUS
KPUCTALUTUUCCKUX
pElIeTOoK.
OOBsICHEHUS
XUMUYECKHUX
SIBIICHUH,
MPONCXOIAIMNX B
npupoae,  OBITY
HHA
TIPOM3BOJICTBE.
O1eHuBaHNA
BIIMSIHUS
XHMHYECKOTO
3arpsi3HEHUs
OKpy Karoiein
cpenbl
OpTraHu3M
yeJIoBEKA u
IpyTue JKMBEIE
OpTaHU3MEL
aHaIM3a u
OLICHMBaHUS
Pa3IMYHBIX
TUIIOTE3
MIPOUCXOKIACHUS
JKM3HM Ha 3emie;
MIPOBEICHUS
omucaHus ocobei
OJHOI'O BHJIA IIO
MOP(OIOTHIECKO
My KPUTEPHIO.
OTAM4Hs THUIOTE3B
oT HaYYHBIX
TEOPUIL.

Jlenats BBIBOABI Ha
OCHOBE
IKCTIEPUMEHTATIHEH
BIX JJAHHBIX.
[TpuBoauTH
TIPAMEPEI,
MMOKA3bIBAOIIIHE,
4TO: HAOIMIOAEHUS 1
SKCIICPHMEHT
SIBJISIFOTCS. OCHOBOM
IUISL  BBUIBIDKEHUS
TUIIOTE3 U TEOPHH,
MO3BOJITIOT
MPOBEPHUTH
HACTHHHOCTH
TEOPETUIECKUX
BEIBOJIOB;
€CTeCTBCHHOHAYYH
as  Teopus JaeT
BO3MOXKHOCTD

Ha
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SIBJICHUSI TIPUPOABI | OOBSICHATH
1 Hay4Hble (DaKThl, | M3BECTHBIC
IPEZICKa3bIBATh SBIICHUS  TIPUPOLIBI
ele HEW3BECTHBIC | U Hay4HbIE (DaKTHI,
SIBIICHUS HpecKa3bIBaTh
elle HEeH3BECTHBIC
SIBIICHYS
TectupoBan | Kontpoms 3HaHmii | Onenka ymenus | Onenka HaBbIkoB | OmeHKa Bompocst
ue 10 ONpE/CIICHHBIM | pa3inyaTh JIOTHYECKOT0 CIIOCOOHOCTH HpUJIararoT
npoOiemam KOHKpETHBIE aHaM3a U | OmepaTMBHO W | Cs
TIOHSTHS CHHTE3a IpU | KAYECTBEHHO
COIOCTABJICHUH OTBEYaTh Ha
KOHKPETHBIX MIOCTaBIICHHBIC
HOHSTUI BOIIPOCHI

IIpuMepHbIe TECTOBbIE 3aIaAHHUS
no Qusuke:
1. TIpouecchl, KOTOpbIE XapaKTePU3YIOTCA ONpENeNEHHOH MOBTOPSEMOCTBIO BO
BpEMEHH
. BOJIHA
. IEPEMEIIICHHE
. KoneOaHus
. IMITYJIbC
. Bennuuna A B ypaBHeHHn S Q&g
. aMIUINTyJa
. 4acToTa
. IEPEMEIIICHHE
. MKJIMYECKas 4acToTa
. Benmmuuna @ B ypapHennn S O Gg
. aMIUINTYyJa
. 4acToTa
. IEpEMEIICHHE
. IUKJIMYecKas 4acToTa

GRWNRPWAWONENNWNE

110 XUMHUHU

1. MakcuManbHast 3JIEKTPOHHAs €eMKOCTh P-TIOJTypOBHSI paBHa
1).2 2) 4;

3) 6; 4) 8.

2. DJEKTPOHHOE CTPOCHHE HEUTPaJIbHOrO aToMa JKejie3a COOTBETCTBYET
KOH(UTypauuu

a) 1s? 2522p®3s23p®3d°4s?;

6) 1% 2522p®3s%3p°3d®;

B) 1s” 25°2p°3s°3p°3d’4s’;

r) 15 25%2p°®3s%3p°®3d°4s'4p™.

3. Kakoe yTBepkaeHue ommub6oyHo?

1) I''maBHOEe KBAaHTOBOE YHCIIO N ONpEACNsIeT SHEPTUIO OPOUTAIM W TPHUHHMACT
3HaueHus 1, 2, 3...0.
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2) CornacHo npuHiumy Ilaynu Ha ka0 aTOMHOM OpOUTAIN MOXKET HAXOAUTHCS
He OoJiee IBYX 3JEKTPOHOB C AHTUIAPAIIIETbHBIMH CIIMHAMHU.

3) B cooTBeTCTBUM C 3JEKTPOHHBIM CTPOCHHUEM aTOMOB CEJIEH U XPOM OTHOCSATCS
COOTBETCTBEHHO K P- 1 0-3j1eMeHTaM.

4) Atombl (ochopa B OCHOBHOM COCTOSSHUM HMEIOT OJMH HECIapeHHBIH
AIIEKTPOH.

10 OMOJIOTUH:

1. DHepreTnueckas, 3amacaromas, 3allluTHAsI, CTPOUTENIbHAS, PETYJIATOPHAS — 3TO

GyHKIUWY...
1. mungoB 2. OEJIKOB
3.yriaeBojioB 4. ButaMiuHOB

3. 'moGyna — 370 ... CTpyKTYypa OCJIKOB.

1. mepBuyHas 2. Bropuunas

3. TpeTuyHas 4. YeTBepTruHas

3. Kiretku ¢ xopoio ohopMIIEHHBIM SIAPOM
1. ayKapuoThI 2. 'ameTsl

3. aHa’pOOBI 4. TIpokapHOThI

IIpumepHbie BONMPOCHI Js1 NPOBEAEHHS] YCTHOrO ONMpoca (KOHTPOJIbHBIX
pador)

1.MeToapl HUTOJIOTUHN

2. Knerounas teopus T. [lIBanHa

3.OCHOBHBIE MOJIOKEHUSI COBPEMEHHOMN KJIIETOUHOU TEOPUH

4. XMHYECKHE DJIEMCHTHI KJIETKU

5. XuMH4ecKue BellecTBa KJICTKU

6.Bona u e€ posib B KJIETKE

7. MuHepanbHbI€ BEUIECTBA U UX POJIb B KIIETKE

8. YrneBoibl M UX POJIb B KU3HEAEATECIBHOCTH KIETKH

9.JIunuael 1 UX POJIb B )KU3HEACATEIBHOCTH KIETKU

10. Ctpoenue u GyHKIIUU OEITKOB

11. HyknenHoBbIE€ KUCIOTHI

IIpuMepHBIe BONPOCHI 1JI KOHTPOJISAA CAMOCTOSITEIbHON PadoThI

1 . Metpomnorus B npodeccuun

2 ®usuka B mpodeccun (3HaueHue GU3NKU TPU OCBOCHUH MPOPECCUN)
3. IlorpemHocTy n3MepeHui

4. CKOpOCTH B IPUPOJE U TEXHUKE.

5. IN'amuneo [Nanuneil — ocHOBaTeNlb TOUHOTO ECTECTBO3HAHUS

6. 3HaueHue OTKpbITUH [ "anues

7. Ucaak Hpl0TOH — co3aaTenb KJIacCuYecKon (pu3uku

8. Cuiibl B IPUPOJIE U TEXHUKE

9.V1pTpa3ByK H €ro UCIOJIH30BAHUE B MEAULIMHE M TEXHHUKE
10.PannoakTHBHBIE U3TY4YE€HUS U UX BO3/ICHCTBUE HA KUBBIE OPTaHNU3MbI
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[To xumun

1.Baxkneiimue coeIMHEHNs] METAJIJIOB U HEMETAJNIOB B IIPUPOJIE U XO3SIICTBEHHOM
JESTENBHOCTH YEJI0BEKA

2. IIpupoaHble HCTOYHUKH YIJIEBOAOPOAOB

3. Baxxnelinme coeuHEeHUsI METAIOB M HEMETAIIJIOB B MPUPOJIE U XO3SIICTBEHHOM
NESITENIbHOCTHU YeJIOBEKa

4 KpucrajuiMueckue pelmeTKH BEIECTB C pa3IU4YHbIMU BUAAMH XUMHUYECKOU
CBS3U

5. Poib B KJIeTKE HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB

1o Ononorun

1.Bupycbl — Bo30ynuTenu nHQEKIMOHHBIX 3a00JIeBaHUI

2.Bupyc ummyHnoaeduinra yenoeka (BUY). IMpodunakruka BUU-undexnmnm

3. 'eneTnueckue 3aKOHOMEPHOCTH CEJIEKIUU

4.Yuyenne H.M. BaBwioBa 0 ueHTpax MHOroo0Opasus H HPOUCXOXKICHUS
KYJIbTYPHBIX paCTEHUMN

5.I'unoTe3bl MPOUCXOKACHUS KUZHU

6.I'moGanpHbIe M3MEHEHUs B Onocdepe 1o BIUSHUEM JIEATeIbHOCTH YeIOBEeKa

7.4. OueHOYHBIE CPEICTB AJIs1 IPOBEACHHS MPOMEKYTOYHOM aTTecTalul

[IpoMexxkyTouHas aTTecTanus

dopma . JInuneie IIpumepsnt
[IpakTrueckuit
aTTecTranu 3HaHI/ISI YMeHus KadecCcTBa OLICHOYHBIX
OTIBIT (BJIAJIETH)

u CTyIEHTa CpEeIICTB
Huddepen | Konrpons OreHKa yMEHUs Or1ieHKa HaBBIKOB OreHka Bomnpocsr:
IIUpOBaHH 3HaHU 0a30BBIX IIOHUMATh JIOTHYECKOI' 0 CIOCOOHOCTH npujiararoTcsa
BIN 3a4eT MOJIOKEHUH B CIICHHaJIbHYIO COIIOCTaBJICHUA U rpaMOTHO U

obacTi TCPMHUHOJIOTUIO XapaKTCPpHUCTHUKHN YETKO Hu3jiaraTtb
€CTECTBO3HAHUA 00BEKTOB MaTepural
OueHka yMeHHsI O1leHKa HaBBIKOB OueHka 3agaun
peuiaTtb TUIIOBLIC JIOTUYECKOI'o CIOCOOHOCTH npujiararorcs
3aa44 B obmactu MBIIIJICHUS IPpH rpaMOTHO U
HpO(l)ﬂCCI/IOHa.HLHO peuIcHuur 3a1a4 B YETKO u3jaratb
)71 ACATCIIBHOCTHU obmactu X0 peuieHus
npodeccroHanbHOI | 3a1a4 B o0iacTu
JIeSITEIbHOCTH npodeccronans
HOU
JCATCIBbHOCTHU U
apryMeHTHpOBa
Th PC3yJibTaThl
7.4.1. IlpuMepHbIe BONPOCHI VISl NMPOBEJICHHUs NMPOMEKYTOYHOM aTTeCTAUMH
(nud. 3a4yer)
1. Mexannueckoe nBHKeHHE. MatepuanbHas Touka. Teno orcyera.
2. Tpaextopus. [1yts. [lepememnienne. CKopocTb.
3. PaBHOyCKOpeHHOE IIPSMOJIMHENHOE JIBUKCHUE. Yckopenue.
PaBHO3amMeIEHHOE IPSIMOITMHEUHOE IBUKEHHUE.
4. CpobGomHoe maaeHHE Tell. YCKOpEHHUE CBOOONHOTO TMajeHus. BruusHue

YCKOPEHHUI Ha )KUBbIE OPTaHU3MBI.
5. PaBHOMepHOE nBHXKEHUE IO OKPYKHOCTH U €ro xapakrepuctuku. [lepuon.
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ras.

13.
14.
15.
16.

YrnoBas ckopocTk. LleHTpoCcTpeMUTENIBHOE YCKOPEHHE.
OTHOCHUTENBHOCTh MEXAHUUECKOTO IBUKEHUS. CII0KEHHE CKOPOCTEH.
[Tpunmn naepuuu. 3akoHbl HeroToHA.

JIBr>keHue Tena moj IeMCTBUEM HECKOJIbKUX cil. ClI0XKEeHHE BEKTOPOB.

. Umnynbc Tena. 3aMKHyTas cucteMa. 3aKOH COXpaHEHUsI UMITYJIbCA.
. bpoynoBckoe nemxenue. uddysus. Auddysus B KuBo mpupo/ie.
. Pa3mepsl u maccel mosiekyn u atomoB. [loctosinnas ABoranpo. WneanbHbiit

Tepmonunamuueckue napametpsl. Jlapnenue rasa. JlaBiaenue armocgepsl.
Temneparypa. Tepmoaunamuyeckas mkana KenpBuna.

Temneparypnas mkana Llenscus MeaunmuHCcKui TepMOMETD.

Bonsnoit map B atmocdepe. AOconOTHasE M OTHOCHUTENbHAsS BIAXKHOCTh

Bo3ayxa. Touka pochl.

17.

[TpuGops!l 15 onpeneneHus: BIAKHOCTH BO31yXa. | MITHEHMYECKOE 3HAaYeHUue

BJIAJKHOCTH BO3aYyXaA.

18.
19.

XapaKTepHUCTHKA XKUJKOTO COCTOSIHUS BellecTBa. biykHMI MOPSAI0K.
CwmauuBanue. Kammmnsapuocts. Kanunnsipuele siBneHus B OBITY, NpPHUPOJE,

OpraHn3Me 4CJI0BCKaA.

20.
21.
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

Kpucrannuyeckue u amopdusie tena. Kpucramnorpadus.
[Tepnognueckuii 3akon .M. MeHneneera

Kpucrannmyeckne pemieTku

HNonHas xuMuueckas CBs3b

KoBasieHTHas1 oJIsipHast U HETIOJISIPHAsE XUMUYECKasl CBA3b
ArperaTHble COCTOSHUS BEIIECTBA

VYTrI11€BO10POIBI

Kunkue BemectBa. Hedh

TBepaoe cocrosinue BemecTBa. JKuakue KpucTaibl
Knaccudukaims HeopraHnuecKiux BEIIECTB

Teopust XUMHYECKOTO CTPOCHUS OpraHnyeckux coeaqunenuii A.M.bytieposa
[Tomumepsbl

CwmecH BelecTB, UX COCTaB U CIIOCOOBI pa3ieaeHus
JlucnepcHbie CUCTEMBI

XUMHUYECKUE PEAKIIUU U X KIIacCUDUKAIIHSL

CKOpOCTh XUMHUYECKOU peaKInu

OO6paTuMble XUMHYECKHE PEAKIIMN U XUMHUECKOE paBHOBECHE
OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

XUMHYECKNE HCTOYHUKH TOKA

DIIEKTPOIIN3

[IpenenbHble U HEMPEAETBbHBIE YIIIEBOI0POIbI

I'eneTrka yenoBeka

Cuctema KpoBOOOpaIeHus YeI0BeKa

BrinenurensHas cucTeMa 4yesioBeka

JlpixaTenbHas cucTemMa 4elioBeKa

3peHue U CllyX 4esloBeKa

Bosnsrit 6ananc u QyHKIIMY BOJBI B OpTaHU3ME YEJIOBEKa
Butamunsl. bone3nu, o0yciioBieHHbIE BUTAMUHHOW HEJOCTATOUYHOCTHIO WJIU

UX U30BITOYHOCTHIO

48.

['opmonsl. Kinaccudukarus 1 cBOCTBa TOPMOHOB
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49. ®akTophl BIUSIONIUE HA COCTOSIHUE 3JI0POBBS
50. Hacnencrsenubie 3a001eBaHus

7.4.2. IlpuMepHBbIe IK3aMeHANMOHHbIE 32/1a4M HA dK3aMeH/nud 3avet

1) KakoBa kecTKOCTh IPYKHHBI, €CIIU I'Ppy3 Maccoil 10 Kr pacTATrUBaeT MpPYKUHY
Ha 10 cm.

1000H/m

2) Kakoit rpy3 HyXHO MOABeCUTHh K TpyxkuHe x)EcTkocThio 1000H/M, uTOOBI
pacTsHyTh €€ Ha 20 cM.

3) I'py3 maccoii 3 kr pacTsaruBaer npyxxuHy Ha 5 cMm. Kakum pomxen ObITh rpys,
KOTOPBIH PaCTSHET NMPYKUHY Ha 8CM.

[Tpumepsl 3a71a4 ¥ BOIPOCOB K KOHTPOJIBHOM paboTe 0 XUMUU

1) Vkaxute, Kakoe BEIIECTBO SIBISETCS OKUCIUTENEM, KAKOE BOCCTAHOBUTEIIEM:

Cu + HNO3; = Cu (NOs), + NO + H,O onpenenute K03(pPHIMEHTH METOIOM
AIIEKTPOHHOTO OajaHca

2) YKaxuTe, KaKoe BELIECTBO ABJIAECTCS OKUCIUTENEM, KAKOE BOCCTAHOBUTEIIEM:

NH; + Br, = N, + NH,Br  onpenenute ko3 puirieHTsl METOOM 3JEKTPOHHOTO
OanaHca

3) Hanummre ypaBHeHHE MPOTEKAIOUIEH peakinu B MOJEKYISIPHOM M HOHHO-
MoJieKyJsipHOM Buae. OObsicHUTE ToueMy oHa nporekaeT? KapOoHart kanus + ruipokcu
Oapust

4) Kakoil THI KOBAJICHTHON CBSI3M — MOJISIpPHAsI WM HETOJSPHAsl — B MOJIEKYJIax
cnenyromux BemectB? CO,, H,O, H,S, Cl,0; PCls? K atomam, Kakux 3JIEMEHTOB
CMEIIAI0TCS OOIIME 3JIEKTPOHHBIE Maphl B 3TUX MOJIEKynax?
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8. JONOJIHUTEJIBHOE OBECIIEYEHUE JUCIUIIJIMHBI

IIpunoxkenue 1. Kparknii KoHCHeKT JJeKIMOHHBIX 3aHATHH

SAnepHas U TEpMOsIEpHAs SHEPreTUKA

SAnepHblli peakTop — YCTPOWCTBO, B KOTOPOM OCYHIECTBIISIETCS YIpaBisieMast
AIepHas LEMHasl peaKkysi, CONPOBOKIAOIIAACS BbIICIICHUEM dHEPrud. [IepBoIid siAepHBII
peaktop noctpoeH B Jekadbpe 1942 B CHIA mox pykoBoactBoMm 3. depmu. B EBpone
MICPBBIA SJICPHBIA pPeakTop MyIleH B aekadope 1946 B MockBe moa pykoBojcTBoMm I.B.
KypuaroBa. CocTaBHBIMH YacTsIMHU JII0O0OTO SIIEPHOTO peakTopa SBISIOTCSA: aKTUBHAs
30Ha C SACPHBIM TOIUIMBOM, OKPYXXEHHAs OTpa)kaTeleM HEWTPOHOB, TEIJIOHOCHUTEIIb,
CHUCTEMa PETYJIMPOBAHUsl LEMHON peakiuu, 3aluTa, cucrema ynpasieHus. OCHOBHOMN
XapaKTEPUCTUKOM JIEPHOTO PEAKTOPA SBISETCS €r0 MOIIHOCTb.

AtomHass  anektpocTaHmusA(ADC)  —  BIEKTPOCTaHIHS, B KOTOpOW
aromHasi(siIepHas ) JHEPTHsl TpeoOpa3yeTcs B AIEKTPUIECKYr0. ['eHepaTopoM sHeprun Ha
ADC sBasieTcsa aTOMHBIA peakTop. Terso, KOTOpOe BBIACISIET B PEAKTOPE B pE3yJIbTATe
LENHOM peakuuu MAeNIeHUs SJep HEKOTOPbIX TKEIBIX 3JIEMEHTOB INpeoOpazyercs B
ANEKTPO3HEPrut0. bivxkauil n nansauii Kocmoc

K rpynme 6onpIMX TUIaHET OTHOCSATCS IUTAHETHI TUTaHTHl U IUIAHETHI 3€MHOM
rpynmbl. K nepeeiM otHOCAT FOmurep, Catyps, Ypan, Henryn u [lnyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emiro u Mapc.

Manble minaHeTsl (AcCTepouabl) — 3TO KOCMHUYECKHE Tella pa3MeEpOM B COTHH
KUJIOMETPOB M MEHbIIe, ABMXKYyIuecs BOKpyr CoJIHIIA TO SJUIMITHUYECKUM OpOUTaM,
PacCIoJIOKEHHBIM, B OCHOBHOM, Mex 1y opoutamu Mapca u FOnutepa. Cambie ManeHbKUE
acTepouibl UMEIOT pa3Mep HECKOJIbKO MeHblle 1 kM. Yucno Majibix miiaHeT ObICTpO
pacTeT HpHU Mepexojie OT KPYIMHBIX K MEJIKUM, KOTOPbIE YK€ MOYKHO CUMTATh KPYIHBIMU
METEOPUTHBIMH TEJIAMMU.

3Be3nbl B Hamied [amaktuke «Mieunbii [lyTe» 00pa3yoT eAuHYIO 3BE3IHYIO
CHUCTEMY M CTPYNIHUPOBAHBI B CPaBHUTEIBHO TEeCHBbIE CKoruieHus. Haunbonee spkue u
MACCUBHBIE 3BE3]IbI, & TaKKe OOJNBITMHCTBO TyYMAaHHOCTEH M Hallla COJHEYHas CUCTEMa
HaxoJATCsl BOJIM3U TJIOCKOCTH, HO OYEHBb Aaneko oT neHtpa [Mamaktuku. OHU ABUXKYTCS
BOKPYT OOLIETO LIEHTpa TSHKECTHU, KOTOPBIM 00pa3yeTcss OrpOMHBIM CKOIUIEHUEM 3BE3[ B
anpe. Bokpyr Hero u coBepiiaeTcsi ABUKEHUE BCEX 3BE3/1, B TOM yucie u ColHIa.

XuMuyeckas CBs3b

HNonHast cBs3b — 4YacTHBIM ciyyall KOBAJEHTHOHM, Korjga o0Opa3oBaBILIasCS
AIIEKTPOHHAs Mapa MOJHOCTBbIO MPUHAJJICKUT OOJee 3JIEKTPOOTPULIATETLHOMY aTOMY,
CTaHOBAILLIEMYC aHUOHOM. OCHOBOM il BBIIENCHUS ITOW CBA3M B OTACIBbHBIA THUI
CIIY)KHUT TO OOCTOSTENBCTBO, YTO COEAMHEHMSI C TaKOH CBSI3bI0 MOYKHO OIMCHIBAaTH B
AIIEKTPOCTATUUECKOM  NPUONMKEHUH, CUYUTas HOHHYIO CBSI3b  OOYCJIOBIIEHHOMH
MPUTSHKEHUEM  TOJIOKUTENIBHBIX M OTPULIATEIBHBIX HOHOB. B3aumoaeicTBUE HOHOB
IIPOTUBOIIOJI0KHOIO 3HAKa HE 3aBUCHUT OT HANPABJICHUS, a KYJIOHOBCKHE CHJIBI HE
00712/1a10T CBOMCTBOM HACBHIIIEHHOCTH. [109TOMY Kak/iblii MIOH B MOHHOM COEIUHEHUU
NPUTITMBAET TAKOE YKCIO HOHOB MPOTHUBOIOJIOKHOTO 3HAKa, 4TOObI 00pa3zoBajach
KpUCTAJUIMYECKasl PELIeTKa MOHHOIO TUIIAa. B HOHHOM KpucTaiuie HEeT MoneKyn. Kaxabii
MOH OKPYKEH ONpeJIeJICHHbIM YUCIOM MOHOB JIPYroro 3Haka (KOOpJAMHAIMOHHOE YHUCIIO
noHa). VoHHBIe mMmapel MOTYT CYIIECTBOBATH B Ta3000pa3HOM COCTOSIHUM B BHUJE
MOJIIPHBIX MOJIEKYNI. B razoo0pa3znom coctossaur NaCl umeeT QUMONBHBIE MOMEHT
~3-102°Ki'M, 4TO cooTBeTCTBYeT cMemernnio 0,8 3apsiia SIEKTPOHA HA JUIMHY CBSI3H
0,236 um ot Na k CI, T. e. Na”**CI*%"
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Mertannuueckass CBsI3b BO3HUKAET B PE3yJIbTaT€ YacTUYHOM JEJIOKaIM3aLMU
BaJICHTHBIX JJIEKTPOHOB, KOTOpbIE JOCTATOYHO CBOOOJHO [JBHIXKYTCS B peEIIeTKE
METAJJIOB, AJIEKTPOCTATUYECKH B3aUMOJEHCTBYS C IOJOXKHUTEIBHO 3apsKEHHBIMU
noHamu. CHJIbI CBSI3M HE JIOKQJM30BAHBI M HE HAINpPABJIECHBI, a JEJIOKAIU3UPOBAHHbBIE
AIIEKTPOHBI OOYCJIOBIMBAIOT BBICOKYIO TEIUIO- M 3JIEKTPONPOBOAHOCTh. Bomoponnas
cBsa3b. Ee oOpa3zoBanue OOYyCIIOBJICHO TEM, YTO B PE3yNbTaTe€ CUIBHOTO CMEUICHUS
AJIEKTPOHHOW Tapbl K 3JEKTPOOTPHULATEILHOMY aTOMY aTOM BOAOPOJa, 00Jagarouiuid
3G (GEeKTUBHBIM TOJIOKUTEIBHBIM 3apsIOM, MOXET B3aUMOJEWUCTBOBATH C JPYTHUM
anektpoorpuniareabubiM  atomom (F, O, N, pexe Cl, Br, S). DHeprus Ttakoro
3IEKTPOCTATHYECKOTO B3amMozeiicTeus coctapmser 20—100 k[ Mmoms *. BoxopoHsie
CBS3M MOT'YT OBITh BHYTPU- U MEKMOJIEKYJSIpHBIMH. BHYTpUMOJEeKyIsipHas BOAOPOIHAS
CBA3b 00pa3yeTcs, HalpUMeEp, B alleTUIIAIIETOHE M COMTPOBOXKAACTCS 3aMbIKAHUEM ITHKJIA.

I'enernka

['eneruka — HayKa 0 HACJIE/ICTBEHHOCTH u
U3MEeHYUBOCTH. HacnecTBEHHOCTh OOBIYHO OMPEENIoT, KaK CIIOCOOHOCTh OPraHU3MOB
BOCIIPOU3BOJUTE ce0e MoJ00H0e, KaK CBOMCTBO POJIUTEIBCKUX 0COOEH MepenaBaTh CBOU
IOPU3HAKU M CBOMCTBA MOTOMCTBY. ODTHM TEPMHUHOM OMNPEIEISIOT TaKKe CXOJICTBO
POJICTBEHHBIX 0COOEI MEX1y COOOM.

Y. lapBuH oTMeuall, 4TO MOTOMKH, KaK IMPaBUIIO, HE SIBIIIOTCS TOUYHOM KOMUEH
POIUTENBCKUX ~ OcoOeil, Tak  Kak  Hapsaay C  HACJEJCTBEHHOCTbIO UM
IpHCyIla U3MEHYUBOCTb, KOTOpask MPOSIBISETCS B pa3IMYUSAX OTIENIbHBIX OPraHOB,
MIPU3HAKOB MJIM CBOMCTB, WJIM KOMILUIEKCA UX Y IOTOMKOB 10 CPAaBHEHUIO C POAUTEISIMU U
POJICTBEHHBIMH OCOOSIMH.

3amayeil TEHETWKH SBISETCS W3y4YeHHE Iepellayd HacCJIEeICTBEHHOCTH OT
poauteneil motoMkam. [IpeeMcTBEHHOCTh MEKIY MOKOJICHUSIMH OCYIECTBISETCS MyTeM
MOJIOBOTO, OECTOJIOr0 MM BETeTaTUBHOTO pa3MHOXkeHUs. [Ipu 1mosoBoM pa3MHOXKEHUU
BO3HUKHOBEHHE HOBOT'O MOKOJICHUSI IPOMCXOAUT B pe3yJbTaTe CIUSHUS MAaTEPUHCKON U
OTILIOBCKOMW TMOJIOBBIX KJIETOK, MOTOMY IMOTOMKHM HECYT MpPU3HAKU 00EHX POJUTEIBCKUX
¢opm. IlonoBbIe KIETKH COCTAaBISAIOT HHUYTOXKHO MAalyl JIOJF0 MHOTOKJIETOYHOIO
opranu3ma. OHH cojepXaT HacJleACTBEHHYI0 HH(OPMALMI0 COBOKYIMHOCTh T'€HOB
eIMHUI] HacieacTBeHHOcTH. HacnencTBeHHas mHGOpManus OnpenenseT YeTKU IiaH
OHTOTEHE3a, B MPOIIECCE KOTOPOTO Pa3BUBAIOTCA U (OPMHUPYIOTCS CEUPUUECKUE IS
JTAHHOK 0COOW CBOMCTBA M MIPH3HAKH.

M. E. JloGamor maer cienyromee omnpeaeinenue: «HacnencTBeHHOCThIO» Ha-
3bIBAETCA CBOMCTBO OPraHM3MOB OO€CleuMBaTh MaTEPUANbHYI0 U (YHKIHOHAIBHYIO
PEEMCTBEHHOCTh MEXKIY IIOKOJCHUSMH, a Takke OOYCIOBIMBATh CHEIU(PHUECKUI
XapakTep MHAUBUAYAIbHOIO PA3BUTHS B OIIPENEICHHBIX YCIOBUAX BHEIIHEN CPEJIBI.

Hapsiny ¢ TepMHMHOM «HAcNeACTBEHHOCTb» B TI'E€HETHUKE MNPUMEHSIOT TEPMHUHBI
«HACIIEIOBAaHUE» M «HACIENyeMOCTh». HacnenoBaHuem Ha3bIBalOT MpOLECC Iepeaadn
HACJICZICTBEHHBIX 3aJaTKOB HWJIM HACJICJCTBEHHONH HMHQPOpPMAIMU OT OJHOTO TOKOJICHUS
JIpyromMy, B pe3ysbTaTe 4ero y MOTOMKOB (hOPMHUPYIOTCS ONpeesieHHbIe NMPU3HAKU U
CBOICTBA, IPUCYIINE POTUTEILCKUM 0CO0SM. TepMUHOM «HACIeAyeMOCTh» 0003HaYaroT
JIOJII0 TEHETUYECKON M3MEHYMBOCTH B 00IIeH ()eHOTUTUYECKON N3MEHYUBOCTH MPU3HAKA
B KOHKPETHOM IOIYJISILIUK )KUBOTHBIX WIM PACTCHUM.
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PEITEH3MA
Ha pabouyro IpOrpaMMy yueGHO AHACITAILTMHEL
BJ1.09 EcrectBo3sHanme UL CIEUHAIEHOCTH
40.02.01 IIpaso u OpraHM3alus COMATBHOIO 00eCIeYeHH s

Pabouas  mporpamma yueOHOH  mmcrmmImMHbD BJ.09. «EcrectBo3Hanmey
COOTBETCTBYeT PI'OC cnemmansrocTH CPEIHETO MpOheCCHOHANLHOrO o0pa3oBanus
40.02.01 IIpago u OpraHM3aIus COIHANBHOIO obecneyenus, YTBEPXKICHHOIO HPHKAa30M
Mmunucrepersa o6pasosanus u Hayku Poccuiickoii Qezepanmu ot «12» mas 2014 r No
508, 3apeructpuposan B Munncreperse rocrummu 29.07.2014 r. (per. Ne 33324).

B pa6ouyro NpOrpaMMy y4eOHOH NHCHMILIMHEI BKIFOUEHE] pasnenst «Ilacmopr
paboueif mporpamMmEer yueGHOl AUCIHIUIMHBLY, «CTpyKTypa u conepxanue yueOHOI
AUCIMITTUHED), «O6pa3oBarensHLIe TEXHOIOTHHY, «YCIOBHS peann3amuy IPOrpaMMel
Y4eOHOH mucUHILTHEED, «IlepedeHp OCHOBHEIX u AOTIONHHUTENBHBIX HH(OPMAaITHOHHEIX
HCTOYHHKOB,  HEOOXOMMMEIX s OCBOCHUS AUCHHUIUIMHEDY,  «Meromuyeckiue
PCKOMECHIAMH 00YYarOIUMCA TI0 OCBOCHIIO AUCIHITTNHED), «OEHOYHbIE CpencTRa s
KOHTPOIIS yCTIeBaEMOCTHY U « JJOTIONHUTE B HOE o0ecreueHne QUCHUITHHED,

Crpyktypa wu conepxanue pabodel nporpammer COOTBETCTBYIOT  LIEIAM
o0pazoBarensHOiH Tiporpammer CIIO no cnenmansroctn 40.02.01 IIpaBo u opranmsanus
COIMATIBHOTO obecreueHus u 6y myImeit NPO(ECCHOHANBHOM NesTenbHOCTH CTYZCHTA.

O0BeM paboueit TIPOTPaMMBI y4eOHOH MMCUMILIIMHEL MONHOCTEIO COOTBETCTBYET
Y4eOHOMY IITaHy IIOATOTOBKH Io JAaHHOH chenuansHOCTH, B IIPOTpAMME YeTKo
chOopMyIHpPOBaHET HeTH o0ydeHwHs, a Takxke TIPOTHO3UPYEMEIE Pe3yIbTaThl 06YYeH s 110
MUCLIUTUIHHE.

Ha ocHoBanun nposenennoii OKCIIEPTH3a MOXHO CIelIaTh 3aKIIIOYEHHE, YTO
pabouas mporpamma Y9eOHO! MMCHUILTHHEL b/1.09 EctectBo3nanue mo CIEIHATBHOCTH
40.02.01 Tlpago u OpraHH3alMs COMMAIBHOIO 00eceyenns COOTBETCTBYET TpeOOBaHUIM
CTaHmapTa, IpohecCHOHATBHBIM TPeOOBaHMSM, a Takxke COBPEMEHHEIM TpeOOBaHUIM
PBIHKA TPy 1a.

Penensenrt:

Hupexkrop MBOY COIII Ne 16
umens I'epos Pocenu reapuu
Matopa C.I'. Tapanra

r. CassHck-Ha-KyGanu

€« » 20 1

:‘ T.B. Toponumuas



PEIIEH3MI
Ha pabovyro MporpaMmy I10 JUCLHILIHHE
bJ1.09 EcrecTtBO3HaHME
0 CIIEIHUATBHOCTH

40.02.01 IIpaBo u opraHu3anusa COUUATBHOr0 ObecTIeYeHus

Pabouas nporpamma BJI1.09 EcrectBo3nanue paspa6oTana Ha ocHoBe ®I'OC
CIIO no crneumaneroctn 40.02.01 IlpaBo ® opraHM3amys COLMANBHOTO
obecrieuenns, yTBEPXKIEHHOTO IPHKa3oM MUHMCTepCTBA 06pa30BaHUS W HayKH
Poccuiickoit ®enepauuu ot «12» mas 2014 1. Ne 508, 3aperucrpupoBad B
Munncrepcerse FOctunuu Poccuiickoit ®enepanun ot 29 wmons 2014 rona (per. Ne
33324) y4ebHOMY N1aHy CIIEI[MATBHOCTH M paboyeii mporpaMme AHCLATUIAHEL.

B mporpamme UMeROTCS yKa3aHUs O 3HAaHUSX, YMEHHSX, HABBIKAX, KOTOPHIMU
AO/DKHBL ~ OBNIAJETh  CTYAEHTHl B IpOIEcce  HM3YYeHHS  OUCLMUILUIHHEI
«EcrecTBo3Hanue.

Crenndukoii  mpemmaraemoii  y4eGHOM  mHporpamMMbl  sBiseTcs  ee
OPHEHTHPOBAHHOCTE HE TOJBKO Ha ()OPMHPOBAHKE y CTYIEHTOB CIIEKTpa Ga30BBIX
MOHATHH B XOJ€ ayIUTOPHBIX 3aHATHH, HO W Ha OPraHW3alMI0 AKTUBHOTO MX
BKJIIOUCHUs] B Pa3HOOOpasHble BHIBI CaMOCTOSTENBHOM y4eOHO-IIO3HABATEIHHOM
IeSTEITBHOCTH.

Tematunka paszenoB oTBeUaeT ypOBHIO MOATOTOBKH CTY/EHTA [0 TUCLAILTHHE
¢ yderoM creuupuky ydyebHOro 3aBeleHWs. bBanaHc BpeMeHH, BBIAENTSEMbIN Ha
OCBOGHHE  Y4eOHOro  Marepuaja  paclmpefielieH  MeXAy  ayJIHTOPHOM,
HHIMBU/1yaJIbHOH U CAMOCTOSTENbHOM paboToit o0ydaromerocs.

3axmouenue: Paboyas mporpamma BJ1.09 EcrtecTBo3HaHHE COOTBETCTBYET
COBPEMEHHOMY YPOBHIO pa3BUTHs Haykd M DegepalbHOMY TOCYIapCTBEHHOMY
CTaHIApTy K YPOBHIO IIOATOTOBKH BBIIIYCKHUKOB MO cheruansHocta 40.02.01
IIpaBo 1 opranu3amys COHAIBHOI0 06ecneYeHHts.

Pabowas mnporpamma mucummimasl BJ[.09 EcrecTBo3HaHHMe cocTaBieHa
TPaMOTHO, C Yy4YeTOM BCex TpeOOBaHMH M MOXeT ObITh pPEKOMEHIOBaHA IS
HCIIONB30BaHUs B y4eOHOM mponecce B ¢mmnare ®I'BOY BO «Ky6aHckuit
rOCyIapCTBEHHBIA yHUBEpCUTET» B I. CnaBsiHCKe-Ha-KyGanu.

Penenzenr:

3apenyromui kahenpoif HCTopHM OOIIECTBOZHAHHS
H [IE€arOTHYECKHX TEXHOJIOTHIA,

KaHIUIAT HCTOPHYECKHX HayK,

noueHt pumaana ®I'BOY BO

«KyOaHCKHH rocy1apCTBEHHbIH YHABEPCHTET»

B I. CnapsiHCKe-Ha-KyOanu

« » 20 I. é A.H Psabuxos



