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1.MACHOPT PABOYEM MPOT'PAMMBI YYEBHOM JJUCIHUITIJIUHBI
1.1. O6saacTh NpuMeHeHHUs Y4eOHOH MPOrpaMMbl

PaGouas mporpamma y4eOHOI nucuuiinHbl «EcTecTBO3HaHME SBISETCS YacThIO
OCHOBHOHM TMpodeccHOHaIbHOM 00pa30oBaTeNbHOW MPOrpaMMOl B COOTBETCTBUHM C
denepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIBHBIM CTAHAAPTOM CpPEIHETO (ITOJIHOTO)
oOmero oOpa3oBanusi u  DenepanbHbIM  TOCYAAPCTBEHHBIM  00pa30BaTEbHBIM
cragaaptom (maee @DI'OC) mno cHENUAIBHOCTH CpeAHero MpodecCHOHATBHOTO
obpazopanus (ganee CI1O) mns cnenuansuoctu 44.02.01 JlomkonsHoe 0Opa3oBaHue.

B ocuoBe yueOHOU aucuuiuinHbel «EcTeCTBO3HaHME)» JIEKUT YCTaHOBKAa Ha
dbopmupoBaHUE Y 00yIaeMbIX CHCTEMBbI 0a30BBIX MOHATHH (GU3UKHU, XUMHUHA ¥ OMOJIOTUH H
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 mMoJ0XKeHHUsl, pa3BUBAEMbIE €CTECTBO3HAHHUEM, pPAaCCMATPUBAIOTCA Kak
OCHOBAa CO3JaHHWSI W WCIIOJIB30BAaHUS HWH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
texHosoruii (MKT) — omHoro u3 Hambosiee 3HAYUMBIX TEXHOJIOTHYECKHX TOCTHKEHUU
COBPEMEHHOU ITUBUIIN3AIUY.

B ecrectBo3Hanuu (GOpMUPYIOTCSI MHOTHE BHJIBI ACSITEIBHOCTH, KOTOPhIE UMEIOT
MeTa TpeAMETHBINH xapakTep. K HUM B MepBYIO odepenb OTHOCSTCS: MOJICIHPOBAHUE
O0OBEKTOB H TMPOIIECCOB, IMPUMEHEHUE OCHOBHBIX METOJOB TO3HAHUS, CUCTEMHO-
WH(OPMAIIMOHHBIA aHaIu3, GOpMyIUpPOBAHME THIIOTE3, aHAJU3 W CHUHTE3, CPaBHEHUE,
0000mmenne, CUCTeMaTH3aIus, BBISBICHUEC TNPUYUHHO-CICJACTBCHHBIX CBS3CH, ITOUCK
aHAJIOTOB, yIpaBlieHue 00BEKTaMU U TporieccaMu. IMEHHO 3Ta TUCIUTUIMHA MTO3BOJISET
MO3HAKOMUThH YUYalIUXCs C HAYYHBIMH METOJAMH TO3HAHMS, HAYYUTh HX OTJIMYATh
THIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

EcrectBo3Hanue wumeeT oOdYeHb OONBIIOE M BCEBO3pACTAIOIIEE  YHUCIIO
MEXIUCIUILTMHAPHBIX CBsSI3€l, MPUYEM HAa YpOBHE, KaK MOHATHIHOTO armapara, Tak U
uHcTpyMeHTapusi. Cka3aHHOE TMO3BOJISIET paccMaTpUBaTh E€CTECTBO3HAHWE Kak MeTa
JTUCIUIUIMHY, KOTOpas MPEIOCTABISICT MEXAWCIHUIUIMHAPHBIA S3BIK JIJIT  ONHCAHUS
Hay4YHOW KapTUHBI MHpA.

N3ydyenne  ecrecTBO3HaHMsSIT B NPOQPECCHOHATBHBIX  00pa30BATEIBHBIX
OpraHMu3alusix, pean3yIUX O00pa30BaTeNbHYI0 MPOTpaMMy CpeIHero oOIIero
obpazoBanusi B mnpenenax ocBoeHuss OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHusi, HMeEeT CBOM OCOOCHHOCTH B  3aBUCUMOCTH  OT  Tpoduis
npodeccuoHaNbHOTO 00pa3oBaHUsl. OJTO BBIpAXKAECTCS B COJACPKAHUU OO0ydYeHUS,
KOJIMYECTBE YaCOB, BBIJICISEMBIX Ha U3YUCHHE OTMICIBHBIX TEM MPOTPAMMBI, TITYOMHE UX
OCBOCHHS y4YalIUMHUCS, oOOBEeME U XapakTepe MPaKTUYSCKUX 3aHATHUH, BHUAAX
BHEAYIUTOPHON CaMOCTOSITEIIHbHON PabOTHI.

TeopeTndeckue cBelICHUS MO €CTECTBO3HAHUIO JIOMOJHSIOTCS MPAKTHUYECKUMH U
nabopaTopHBIMU paboTamMu.



1.2. MecTro AUCHUIUVIMHBI B CTPYKType MpPOrpaMmbl MOATOTOBKH
CIEeIHAJINCTOB CPeIHEro 3BeHa

Hucuunnuaa «EcTtecTBO3HAHHME» BXOAUT B 0a30BBIA  y4EOHBIM  LHUKI
(oGmeoOpazoBaTeNbHbIe  AWCIUIUIMHBI)  MPOrPaMMbl  TIOJTOTOBKUA  CHCITHATMCTOB
CpEJIHETO 3BEHA.

1.3. TpeOoBaHus K pe3ybTAaTaAM OCBOCHHS Y4€OHOM TN CIUNIHHBI

Copepxanue nporpamMMmbl «EcTecTBO3HaHME» HANpaBI€HO Ha JIOCTH)KEHUE
CIIEYIOIIUX LENEeH:

- OCBOEHHE 3HaHUM O (QyHIAMEHTaNbHBIX (U3MYECKUX, XUMHUYECKUX U
OMOJIOrMYECKMX 3aKOHaX W MpPUHIMUIAX, JEKalluX B OCHOBE COBPEMEHHOH
€CTECTBEHHOHAy4YHOM KapTUHBl MHpa; HauOoJee BaXXKHBIX OTKPBITHIX, OKAa3aBIINUX
OlpeNessioNlee BIMSHUE Ha pa3BUTUE TEXHUKUM M TEXHOJIOTUH; METOAaX HAay4HOI'O
MO3HAHUS IPUPOJIBI;

- OBJIAJICHUE YMEHHSIMHU MPOBOJIUTH HAONIOACHMS, IUIAHUPOBATh W BBINOJHATH
HKCIEPUMEHTHI, BBIJBUTATh THUIIOTE3bl U CTPOUTH MOJAETH, NPUMEHSTH IOJyYEeHHbIE
3HaHUS N0 (PU3MKe, XUMUU U OMOJIOTUH JJIs1 OOBSICHEHHUS SBJICHUM U CBOMCTB BEILECTB;
NPAKTUYECKH HCIOJb30BaTh 3HAHUS MO (U3MKE, XUMHM M OHOJOTMU; OIEHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(pOpMaLIHH;

- pa3BUTHE IO3HABATEJIBHBIX HHTEPECOB, WHTEIICKTYaJbHBIX M TBOPYECKHUX
crnocoOHocTel B mpolecce NMpuoOpeTeHHs] 3HAHMM M yMEHMM 1o (u3MKe, XUMHH U
OMOJIOTHM C HMCHOJB30BAHUEM PA3JIMYHBIX HUCTOYHMKOB MH(POpPMAIMU M COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIIUTaHHE YOEKJECHHOCTH B BO3MOKHOCTHU II0O3HAHUS 3aKOHOB MPUPOIBI,
MCIIOJIb30BAHUSI TOCTHKEHHUI B 00s1acTH (PU3UKU, XUMUU U OMOJIOTMH Ha OJ1aro pa3BUTHS
YEeJIOBEYECKOM  LUBUIM3ALMK; HEOOXOAMMOCTH  COTpYAHMYECTBA B  Ipolecce
COBMECTHOTO BBINIOJHEHUS 337a4, YBaKUTEIBHOIO OTHOLIEHMS K MHEHHUIO ONIOHEHTa
npu  OOCYXIEHMM TpoOJIeM €CTECTBEHHOHAyYHOI'O COJAEpKaHUs; TOTOBHOCTH K
MOpaJbHO-3TUYECKOM  OIIEHKE MCHOJb30BAHUS HAYUHBIX JOCTHXKEHUH, 4YyBCTBa
OTBETCTBEHHOCTH 32 3aILUTY OKPYKAIOIIEH CPEIbI;

- HCTIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHMH JUISl PELICHUs TPAKTHYECKUX
3aJ]ad B TIOBCCAHCBHOM JKHM3HHM, OOCCICUCHHS OC30IaCHOCTH COOCTBECHHOHN JKHM3HH,
PalMOHANIBHOTO MPUPOJONOIL30BaHUS U OXPaHbl OKPY’KaOIIEeW Cpelibl, BOZMOXHOCTb
OPUMEHEHMs] 3HAaHWKW TMpU pEUIeHMM 3aJa4, BO3HHUKAIOIIMX B MOCIEAYIOIIEH
poQeCCHOHATBHOM eI TEIHHOCTH.

OcBoeHue conepxanHus yueOHON AuCHUIIIUHBI «EcTecTBO3HAaHME) 00ecTeunBacT
JOCTUKEHUE CTYJEHTaMH CIEAYIOIINUX PE3yJIbTaTOB:

JIMYHOCTHBIX:

- YYBCTBO TOPJOCTH U YBAXKEHHUS K UCTOPUU U JIOCTHXKEHHUSIM OTEYECTBEHHOMU
HayKd; TPaMOTHOE TMOBEACHHE B MPOPECCUOHATBLHON AESITENIbHOCTH W OBITY MpHU
oOpaleHny ¢ TpudopamMu U yCTPOHCTBAMH;

- TOTOBHOCTh K NPOJOJKEHHIO 00pa30BaHUsS M TOBBILICHUS KBaJIU(DHUKAIUU B
n30paHHONW MPOQPECCUOHATBHON JAESITENTbHOCTH ¥ OOBEKTHUBHOE OCO3HAHUE POJU
€CTECTBEHHOHAYYHbIX KOMIIETEHLIUN B 3TOM;



- yMEHHE  UCHOJb30BaThb  JOCTIKEHHS  COBPEMEHHOM  HAyKH |
€CTECTBEHHOHAYYHBIX TEXHOJOTHI JUIsl MOBBIIIEHUSI COOCTBEHHOTO MHTEJUIEKTYaJbHOTO
pa3BUTHA B BBIOpaHHON IPO(eCCHOHAIBHON AESITENIbHOCTH;

- YMEHHE CaMOCTOSITENbHO MOOBIBaTH HOBBIC I Ce0sl €CTECTBEHHOHAYYHBIC
3HAHUS, UCTIOJIb3YS JUISl 3TOTO JOCTYIHbIE ICTOYHUKU UH(POPMALINH;

- yYMEHHE BBICTpanBaTh KOHCTPYKTHUBHBIE B3aWMOOTHOIICHHS B KOMaHJIE TIO
pElIeHUI0 00IIKX 3a/a4;

- yYMEHHUE VHOpaBlsATh CBOEH TMO3HABATEIbHOW JEATEIHHOCTHIO, TPOBOJIUTH
CaMOOILIEHKY YPOBHS COOCTBEHHOT'O MHTEIJICKTYaJIbHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:

- MCTIOJIb30BAaHUE PA3INYHBIX BHIOB TO3HABATEIHHON JESTEIFHOCTH IJISI PEIICHUS
€CTECTBEHHOHAYYHBIX 3aja4, TPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HaOII0aeHUS,
OTHMCAHMSI, U3MEPEHUs, IKCIIEPUMEHTA) I U3YUYEHUS Pa3IMYHBIX CTOPOH OKpY’Karolei
JICUCTBUTEIILHOCTH,

- UCIOJB30BaHNE OCHOBHBIX MHTEJUICKTYaJbHBIX ONEPAlMii: TOCTAHOBKH 3aJa4H,
dbopMynupoBaHUS ~ TUIMOTE3, AaHaIW3a M  CHUHTE3a, CpaBHEHHUs, OO0OOIICHMUS,
CHCTEMAaTH3alli}, BBIBICHHUS NPUYMHHO-CIEIACTBCHHBIX CBS3€H, IOMCKA AaHAJOTOB,
dbopMyIHpoBaHHs BBIBOJOB JUI M3YUEHHUS PA3IUYHBIX CTOPOH M3Y4aeMbIX OOBEKTOB,
SBIIGHUA U TPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTaJKUBAThCA B
npodeccuoHanbHOM cdepe;

- YMEHHE TEHEPHUPOBATH HJIEH W OMPEACIATh CPEICTBA, HEOOXOMUMBIC IJS WX
pealizalum,

- YMEHHE  WCIOJIb30BaTh  PA3NIMYHbIE  HCTOYHUKMA  JUJISI  TOJIYYCHHUS
€CTeCTBEHHOHAYYHOW WH(OPMAIINH, OIICHUBATH €€ IOCTOBEPHOCTD;

- YMEHHE aHAJIM3UPOBATH U MPEACTABIATh HH()OPMAIIUIO B PA3INIHBIX BUIAX;

- yMeHHE MyONUYHO TPEICTaBIATh PE3YyNbTaThl COOCTBEHHOTO HCCIEIOBaHUSA,
BECTH JHUCKYCCHUU, JOCTYIHO M TapMOHHYHO codeTas cojaepxkaHue u (HOpMbl
npecTaBIsieMoil HHpOpMaIuy;

NpeAMeTHBIX:

- c(OPMHUPOBAHHOCTh MPEJCTABIEHUH O POIM M MECT€ €CTECTBO3HAHMUS B
COBPEMEHHON HAaydyHOW KapTHHE MHpa; IMOHMMAaHWE CYIIHOCTH HAOIIOIaeMBbIX BO
BcenenHoil siBlIeHMH, pOJM E€CTECTBEHHOHAYYHbBIX JUCUUIUIMH B (HOPMUPOBAHUU
Kpyro3opa M (pyHKIMOHAJIHHOW TI'PAaMOTHOCTHM 4YEJIOBEKa I PEIIECHUS MPaKTUYECKHX
3ajay;

- BJAJEHWE  OCHOBOMNOJATaloOUMMH  €CTECTBEHHOHAYYHBIMH  TOHSITHSIMHU,
3aKOHOMEPHOCTSIMH,  3aKOHAMM M TEOPUSIMH;  YBEPEHHOE  HCIOJIb30BAHHE
€CTeCTBEHHOHAYYHOW TEPMUHOJIOTUU ¥ CHUMBOJIUKH;

- BJIQ/ICHWE OCHOBHBIMHU METOaMU HAyYHOTO MTO3HAHMS, UCTIOIh3YEMBIMH B HAayKe:
HaOJI0ZICHUEM, OITMCAHUEM, U3MEPEHUEM, SKCTIEPIMEHTOM;

- ymeHusi oOpabarbIBaTh pe3yJabTaThl W3MEPEHUN, OOHAPYKUBATH 3aBHCHMOCTH
MEXIy HCCIeNyeMbIMU BEIMUYMHAMH, OOBACHATH IMOJyUYEHHBIC PE3yJabTaThl U JENaTh
BBIBO/IBI;

- ¢(hOpMUPOBAHHOCTh YMEHUS PelIaTh €CTECTBEHHOHAYYHbIC 3a/1a4H;

- c(OPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSATH MOJTYYCHHbIE 3HAHUS I OObICHEHUS
YCIIOBHI TPOTEKaHMsI €CTECTBEHHOHAYYHBIX SIBJICHHN B TMPHUpOje, MpodeccrnoHambHOU
cdepe U 1S IPUHATHS MPAKTHYECKUX PEIICHUH B TIOBCSTHEBHOMN JKHU3HH,

- chopMHpOBAaHHOCTH  COOCTBEHHOW  TO3UIMU IO  OTHOIICHHUIO K
€CTeCTBEHHOHAYYHOU MH(POPMAIIH, TOTy4aeMON U3 Pa3HBIX HCTOYHUKOB.

8



1.4. Ilepeyenbp NMJIaAHUPYeMbIX Pe3yJdbTATOB OOyYeHHUSI MO IUCIHHUIINHE
(mepedeHb (pOPMHUPYEMBIX KOMIIETCHIM )

VYyamuiics obKeH 00a1aTh CIEAYIOIMMHA 3HAHUSIMH, YMEHHUEM, OIBITOM

JNCATCIIBHOCTU.
B pe3yibTaTe H3yueHUs YUeOHON JUCIHUILINHBI 00yYalomuecs J0JKHbBI
HaumenoBanue pesy Al Y Y "
HMeTh MPaKTHYeCKHUii
TeMBbI 3HATH yMeThb
ONbIT
Paznen 1. ®du3zuka
Tema 1.1 Mexanuka 3HaTh O MEXaHWYECKOM | YMeTh NMPOBOAWTH HccienoBanne | CocTaBieHUS anro-
IBIDKCHUHM, €r0 OTHOCH- | JABIDKCHHS TeJla TOJ [IEHCTBHEM | PUTMa pEIIeHHs KHHe-
TEJIbHOCTH. 3aKOHBI IHWHA- | IMOCTOSHHOM CHJIBI. MaTHYECKUX 3a1a4.
mukd Hpiotona. Cuier B | M3mepsaTs JIMHEUKOH u | Pemenus 3amad 1o
MPUPOAE: YIPYTOCTh, Tpe- | MTaHTCHOUpPKyneM. M3mepenus | teme «KnHemaTuka»

HUE, CUJIA TSKECTH. 3aKOH
BCEMHUPHOTO TATOTEHUS.
HesecomocTh. MexaHude-
ckue konebaunus. [lepuon u
yacTtoTa KoJjieOanuii. Me-
XaHuyeckue BOJHBL. CBOM-
CTBa BOJH. 3BYKOBEIE BOII-
HBL. YIIBTPa3ByK H €r0 HC-
[0Jb30BaHNE B TEXHHUKE U
MEIUINHE

JINHEWKOM U IITaHT€HUHUPKYJIEM

Tema 1.2
MounexynspHas
¢dusuka n
TEepMOJMHAMHUKA

3HAaTh OCHOBHBIC IIOJIOXKE-
musts MKT m ux ombITHOE
ob0ocHoBaHue.  bpoyHOB-
ckoe nBwkeHue. duddy-
3ur0. Pa3Mepbl W Maccel
MOJICKYJT 31 aro-
MOB. TeII0eMKOCTb.
3aKOHBI TEPMOTUHAMUKH.
TemnoBele JBHUraTeNd u
OXpaHy OKpyXarolen cpe-
b1, KITJI TerniaoBbIX JBH-
rarenci

YMmeTh HU3MEPATH BJIAXKHOCTH
BO3aYyXa, TOBEPXHOCTHOT'O
HaTAXKCHUA )KUIKOCTHU

[IpakTrueckuii onbIT
MIPOBEJAEHUS
CPaBHUTEIBLHOTO
aHanM3a pa3Iu4HbIX
TEMIIEPATYPHBIX LKA

Tema 1.3
DNeKTpOJUHAMHKA

3Hath 3JIEKTPUUECKOE
B3aUMO/IEeIiCTBUE.
OneMeHTapHBIN
3akoH
TIDJICKTPUICCKYIO
MPOHHUIIAEMOCTh CpeIbl.
DNEeKTpOCTaTHYECKOE
moJe. HanpspxkeHHOCTS.
[puHIMD  Ccymeprno3unuu
moJiei. I'paduueckoe
n300pakeHne
3IEKTPUUYECKUX rnoJsei.
MaruutHoe rnojue
IIOCTOSIHHOTO MarHura H
3JIEKTPUYECKOTO TOKa.
MaruuTHas WHIYKIUS,
MarHUTHBII MTOTOK.
SBnenue
3JEKTPOMArHUTHOMN
uHAyKuuu. 3akoH Oma i
y4acTKa e

3apsn.
Kynon,.

Ymerp rpaduuecku u3o0paxkarh
JJMIEKTPUYCCKHUE W. MAarHUTHBIC
NOJsI TIOCTOSIHHOTO MarHuta u
JNEKTPUYECKOTO TOKA.

[IpakTrueckuit onbIT
MPOBEJEHUS
CPaBHUTEIBLHOTO
aHaJIM3 DJEKTPUUECKHUX
CBOMCTB pa3IMUHbIX
[IPOBOJHUKOB

Tema 1.4. Ctpoenue
aTOMa U KBAHTOBAast

3HaTh KPATKYIO HCTOPHIO
pa3BUTHS MIPEACTABICHUIN

Hcnonp3oBaTh
TEXHUKE

¢doroapdexr B

IIpoBoauts
HaOJIroAeHuUS,
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B pe3yabrare u3dyueHusi y4eOHOM TUCHUIIMHBI 00Y4Yal0LIHecs J0IKHbI

HanmeHnoBanue ”
HMeTh MPAKTHYeCKUil
TeMBbI 3HATH yMeThb
ONBIT
¢uznka 0 IIpHUPOJE CBETA. — Habmrogate ® perucTpupoBaTh | IDIAHUPOBATH U
DNeKTpOMarHuTHAS 3apsHKEHHBIC YaCTHIIBI BBITOJIHATE
TPHUPOZA CBETA. SKCIEPUMEHTHL,

3aBHCUMOCTH MEXKITY
JJTMHOM BOJIHBI U YaCTOTOU

BBIIBUI'aTh TUIIOTE3bI U
CTPOUTH MOJECIIN,

3JIEKTPOMAarHUTHOTO MIPUMCHSTH
U3ITy4eHUs. 3aKOHBI MOJIy4ECHHBIE 3HAHUSA
OTpaskeHUs U 1o ¢u3uKe
MpeIOMJICHUS CBETa.
dotoaddexT n
KOPITyCKYJISpHBIE CBOICTBA
cBera. CTpoeHue aTroma u
€ro IUIaHeTapHas MOAEIb.
T'unoresa Inanka.
ITornomenue u
UCITyCKaHHUE CBETa aTOMOM.
CrpoeHne aTOMHOTO sIpa.
PagnoakTuBHbIE
U3TY4YEHUS U UX
BO3/JCICTBUE HA XKUBBIC
OpraHu3MBbl. DHEprus
pacuienyieHus aTOMHOTO
snpa. SlnepHast SJHepreTuka
Tema 1.5 OBomonus IloHsATHE O KOCMOJIOTHU. Hcnonp3oBath paszmuuHble | IIpoBoauTts
BCEJICHHON OBOJIIONHNIO 3BE3I. WUCTOYHWKHM A TOJyYeHHs | HAOJIOAEHUS,
Ouepruto CoyHIA U 3BE3]]. | €CTECTBEHHOHAYYHOH IUITAHUPOBATh U
[Ipoucxoxnenue nHpopmManmy, OIECHWBATH €€ | BBIIOJIHATH
ConHE4YHOH CHCTEMBI JOCTOBEPHOCTh 9KCTIEPUMEHTBHI,
BBIJJBUTaTh TUIIOTE3bI U
CTPOUTH MOJEIH,
MPUMEHSTH
MIOJIy4YCHHBIE 3HAHUS
1o (pu3mKe
Pa3zgen 2. Xumus
Tema 1.1 OcHOBHEBIE 3HaTh MOHATHSA : TIPEAMET YmMmerb aHaIU3UpOBaTh U | Bruanenus
TIOHATHS U 3aKOHBI XHMHH, BEUIECTBO, aTOM, NPEACTaBIATh MH(OpMALUIO B | OCHOBOIOJIATAIOIINMH

XUMHH

MoOJIeKyJ1a. XHUMHUYECKUH
DJIEMEHT U (OPMBI €ro

Pa3INYHbIX BUJaX

€CTCCTBCHHOHAYYHBIMU
IIOHATUSAMU,

cymectBoBanus. [Ipoctsie 3aKOHOMEPHOCTSIMH,
Y CIIO’KHBIE BEIIECTBA. 3aKOHAMH ¥ TEOPHUSIMH;
YBEpEeHHOE
UCTIONIb30BaHHE
€CTEeCTBEHHOHAYYHOM
TEPMHUHOJIOTHH U
CHUMBOJIHKHI
Tema 1.2 3HaTh HUCTOPHIO OTKPBITUS | YMETh Buanenus
Iepuomuueckuit Jlepuonndeckoro 3akoHa AHAJM3UPOBATH U MPEJICTABIATH OCHOBOIIOJIATAOLITIMU
3aKOH J.W. MeHnzaeneeBbIM. UH(OPMAILIUIO B Pa3THYHBIX €CTECTBEHHOHAYYHbIMHU

HpeI[HOCI)IJ'IKI/I OTKPBITHA

BHJIaX

IIOHATUSAMU,

[epuoandeckoro 3aKoHa. 3aKOHOMEPHOCTSMH,
[Tonoxenue snemenra u 3aKOHaMHM U TEOpUSIMU;
CTPOEHUE IEKTPOHHOU YBEpEHHOE
000JI09KHN aToMa. UCTIONb30BaHUE
ITonoxxenue anemenTa B €CTECTBEHHOHAY4HOU
[lepuonuueckoii cucreme u TEPMHHOJIOTHH U
€ro CBOMcTBa CUMBOJIHMKHI

Tema 1.3 Crpoenue IIpupona xumuueckon Ymenue YIPAaBJIAThH cBoell | Bnanenus

BEILlECTBA cBsi3u. KoBaeHTHas CBA3b: | MO3HABATEIBHON JEATEIBHOCTBIO, | OCHOBOIIOJIATAIOIUMHU

HCTIOJISIpHAA U IOJIIpHAasd.

NIPOBOJUTHh CaMOOLIEHKY YPOBHSI

CCTCCTBCHHOHAYYHBIMU
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B pe3yabrare u3dyueHusi y4eOHOM TUCHUIIMHBI 00Y4Yal0LIHecs J0IKHbI

HaumeHnoBaHue =
HMeTh NPaAKTHYeCKHUI
TeMBbI 3HATH yMeTh
ONBIT
Wonnas cBa3s. KatnoHnsl 1 | cOOCTBEHHOTO MOHSATHSAMU,
aHMOHBI. MeTanmnndeckas HMHTEIUIEKTYalIbHOTO Pa3BUTHS 3aKOHOMEPHOCTSMH,
cBsA3b. Bogopoanas cBs3b 3aKOHaMH U TEOPUSIMH;
YBEPEHHOE
HCTIONB30BaHUE
€CTECTBEHHOHAaY4YHOMI
TEPMUHOJIOTHH U
CUMBOJIMKHI
Tema 1.4 Boga. dusnueckue u | OnpenemnsiTs KECTKOCTb BOJIBL; Bnanenus
PacTtBOpEI XUMHYECKHE CBOMCTBA | pellaTh €CTECTBEHHOHAYYHbBIE OCHOBOIOJIAraroIUMHU
BOJBI. 3arps3HUTENN BOABI | 3a1a4H; €CTECTBEHHOHAYYHBIMU
Y CIIOCOOBI OYMCTKU BOABIL. | MCIOJIb30BaTh pa3iau4HbIe | MOHATUSAMY,
DusnuecKue u HCTOYHUKHM  JUI1  IOJIy4eHHs | 3aKOHOMEPHOCTSAMU,
XUMHYECKHE CBOWCTBA €CTECTBEHHOHAYYHOU 3aKOHaMH U TEOPUSIMH;
pacTBOpoB nHpopmanuy, OIECHHUBATH €€ | yBEPEHHOE
JOCTOBEPHOCTH HCTIONB30BaHUE
€CTECTBEHHOHAYYHOU
TEPMHHOJIOTHH U
CHUMBOJIMKHI
Tema 1.5 XuMuyeckas peaxius. Pemath ecrecTBEHHOHAYYHbIE IIpakTuueckuii OnbIT
Xumnueckue peakiun | CKOpOCTh peakiiu 1 3a]a4m; 00paboTku
(aKTOpBI, OT KOTOPBIX OHA | MCHOJIB30BAThH PA3JINUHbIE pe3yIbTaTOB
3aBUCHUT. TeruioBoi HUCTOYHUKH [ TIOJTY4EHUS nU3MepeHui,
3 deKT XUMHUIecKon €CTECTBCHHOHAYUHOU 0o0OHapyXuBaTh
peaxuu. XUMHUYECKOe nHpopManny, OLEHUBATD €€ 3aBHCHUMOCTb MEX]LY
paBHOBECHE JOCTOBEPHOCTH HCCIIEAYEMBIMH
BEJIMYMHAMU,
OOBSCHATH
MOJy4ECHHBIE
pe3ynbTaThl U ENaTh
BBIBOJbI
Tewma 2.1 Knaccudukanuio YMmerp kinaccuunuposats | [IpakTudeckuit OnmpIT
Kraccudukanms HEOpraHMYEeCKUX HEOPTaHHUUYECKUE COCTUHECHHUS. 00paboTku
HEOPraHMYECKUX COEMHEHUII. - OnpenensaTs XMMUYECKHE pe3yIbTaTOB
COEIMHEHU I XUMHUYECKUE CBOMCTBA CBOICTBAa OCHOBHBIX KJIACCOB nU3MepeHui,
OCHOBHBIX KJIaCCOB HEOPraHWYEeCKHX COCANHEHUN B 0OHapyXKUBaTh
HEOPraHMYEeCKUX CBETE TEOPHUHU 3aBHCUMOCTH MEX]Y
COEIITHEHHH B CBETE 3IEKTPOIUTHIECKOM HCCIIEAyeMbIMH
TEOpUH JUCCOLMAINH BEJIMYMHAMU,
3IEKTPOITUTUIECKON OOBSCHATB
JUCCOLMAUI MOJy4EeHHBIE
pe3yIbTaThl U 1eNaTh
BBIBOJIbI
Tema 2.2 Meramnel 1 | MeTtasibl. Oo6mme | YMmeTs oOpabateiBath | [IpakTHaecku
HEMEeTaJIbl CIIOCOOBI MOJTyYeHUS | Pe3yIbTaThl HU3MEpEeHuil, | OIlCHUBATh
METaJJIOB. CmnaBel: | 0OHApYXHUBATh 3aBUCUMOCTD | IOCTOBEPHOCTH
YEepHBIE U I[BETHBIC. MEXTY HCCJIEAYEeMBIMH | €CTECTBEHHOHAYIHOMH
Koppo3sus meramios u BEIUIMHAMH, 00BSACHATH | MHGOPMALH
CHOCOOBI 3aIUTHI OT HEe. NOJTy4YEeHHBIE  pe3yibTaTel U
JIeNIaTh BBIBOJIBI
Tema 3.1 IIpenensHble u YMmerb oOpabateiBath | IIpakTHdeckuii OnmbIT
VYraesogopoas! HenpeaeIbHbIE pe3yabTaThl U3MEpEHull, | OLleHUBaTh
YTIE€BOAOPOABI. 0OHapyKUBaTh 3aBUCUMOCTh | IOCTOBEPHOCTH
IIpumenenue MEXTY HCCIIEAYEMBIMH | €CTECTBEHHOHAYyYHON
YTI€BOAOPOAOB B BEITMYUHAMU, OOBSCHATE | MH(DOPMALINH;
OpPraHUYECKOM CHUHTE3€. MOJydeHHble  pe3ylnbTaThl U
JIeNIaTh BBIBOJBL;
Tema 3.2 Crpoenue u xapakrepssle | OmpenensaTs cBOMCTBa cnupToB, | I[IpakTHyecKHil OmbIT
Kucnopoacoaepkamu | XUMHYECKHE CBOWCTBA KapOOHOBBIX KHCIOT U OIICHUBATh
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B pe3yabrare u3dyueHusi y4eOHOM TUCHUIIMHBI 00Y4Yal0LIHecs J0IKHbI

HaumeHnoBaHue =
HMeTh MPAKTHYeCKHI
TeMbl 3HATh yMmeTh
OnbIT
€ OpraHu4YecKue CTIHPTOB, KapOOHOBBIX CJIOXHBIX 3(HPOB. JIOCTOBEPHOCTH
BEIllECTBA KHCIIOT W CIJIOKHBIX €CTECTBEHHOHAYYHOM
3¢hupoB nHpOpPMaLNY;
Tema 3.3 AMUHBI, aMUHOKHCIIOTEHI, [IpumeHsTh NONy4YeHHBIE 3HaHUS | BiageHne oCHOBHBIMU
AzoTcoaepxamue 6emku. CtpoeHue u JUTS OOBSICHEHHSI YCIIOBHIA METOJaMH HaAYIHOTO
OpTaHWYECKHUE 6uonorndeckast QyHKIUSL MIPOTEKaHMs MIO3HAHMU,
COCMHEHUS 6enKoB €CTECTBEHHOHAYYHBIX SBICHUI B | MCHOJIB3yEMBIMH B

pUpPoJIe, TPOPECCHOHATBHOM

HayKe: HaOJIIoJeHueM,

cdepe U IS IPUHATHS ONHCaHUEM,
MIPAKTUYECKUX PEIICHUN B HU3MEpEeHueM,
MIOBCETHEBHOM XKU3HU 9KCHEPUMEHTOM
Tema 3.4 Xumus u XuMUs U OpraHu3M IIpumensaTs nonydenusle 3Hanus | IIpakTuyeckuii onsIT
JKU3Hb. geJoBeKa. XUMUYecKue JUIs1 OOBSICHEHHUS! YCIIOBUIA OILICHUBATb
Xumust B ObITY 3JIEMEHTHI B OpraHu3Me MIPOTEKaHUs JIOCTOBEPHOCTH
yenoBeka OCHOBHBIE €CTECTBEHHOHAYYHBIX SIBJICHUM B | €CTECTBEHHOHAYYHOU
JKU3HEHHO HEOOXOANMBIC pupoze, NpoeccHOHATEHOM nHPOpPMALNH
COEIMHEHUS: OETIKH, cdepe u I IPUHATHS
YTJIE€BOMBI, JKHUPBIL, MIPAKTUYECKHUX PEIIEHUN B
BUTAMUHBI MTOBCEHEBHOM KHU3HU
Pa3znen 3. buosaorus
Tema 1.1 Beenenue Meronbpl Hay4HOTO Hcnonb30BaTh pa3nuyHble BUIBI Bnagenuns
MO3HAHUS B OMOJIOTHH. MI03HABATENBHON JAESITEIbHOCTU OCHOBOIIOJIAraloIUMHU

JKusas npupona xak
00BEKT U3YyUEHHS

JUTSL pEIICHUS
€CTEeCTBEHHOHAYYHBIX 3ajad,

€CTCCTBCHHOHAYYHBIMU
IIOHATUSAMU,

6uonoruu. Metoasl IIPUMEHEHHUE OCHOBHBIX METOJIOB | 3aKOHOMEPHOCTSAMH,
HCCIIeI0BaHUS KHUBOI no3HaHus (HaOMI0ICHUS, 3aKOHaMHM U TEOPHUSIMU;
HPUPOJIBI B OHOJIOTHH. OTIMCaHUs, U3MEPEHHUH, yBEpPEHHOE
OmnpeneneHue XU3HA U 9KCTIEPUMEHTA) TS U3YICHUS UCTIONIb30BaHHE
YPOBHH OpTraHU3ALNH Pa3JIMYHBIX CTOPOH OKPY’KaloOIeH | eCTeCTBEHHOHAYYHOM
KU3HU JCHCTBUTEILHOCTH TEPMHUHOJIOTHU H
CHMBOJIMKH

Tema 1.2 Knerka 3HaTh KIETOYHYIO Teoputo | IIpuMeHsATh nonayyeHHblE 3HaHUs | Bnanenus
CTPOEHHMSI OPTraHN3MOB. JUIsL OOBSICHEHHUS YCIIOBUI OCHOBOIIOJIATAIOIIIMHU
CrpoeHue KIETKH: MIPOTEKaHMS €CTEeCTBEHHOHAYYHBIMU
OCHOBHbIE OPT'aHOU/IbI U UX | €CTECTBEHHOHAYYHBIX SIBJICHHI B | NMOHSATHSIMH,
¢bynkuuu. JleneHue HpHUPOJE, TPOheCCHOHATBHON 3aKOHOMEPHOCTSAMH,
keTku buonorundeckoe cdepe u I TPUHIATHSA 3aKOHAMH U TEOPHUSIMH;
3Ha4YEeHHE XUMHYECKUX HNPaKTUYECKUX PELICHUH B yBEpEeHHOE
3JIEMEHTOB. MOBCEAHEBHOM KHU3HU HCTIONb30BaHUE
Heoprannueckue €CTEeCTBEHHOHAYYHOM
BEILIECTBA B COCTABE TEPMHUHOJIOTHU H
kieTkn Hekmerounoe CHUMBOJIMKH
CTpOEHHE, KU3HECHHBIN
IIUKJI M €TO 3aBHCUMOCTh
OT KJICTOYHBIX (OpM
KH3HU

Tema 1.3 Opranmsm 3HaTh MHOT000Opa3ue [TpuMeHsTH MONMy4YeHHbIE 3HaHU | BrnageHus
opranu3zmMoB. O6MeH JUI OOBSICHEHHSI YCIIOBUH OCHOBOIIOJIAral0IIIMHU

BELIECTBOM U 3HEPIUEH C
OKpY>Karollei cpeio.
HacnencrBeHHOCTD U
W3MEHYUBOCTb,
3aKOHOMEPHOCTH
HacJieI0BaHus,
yCTaHOBJIEHHbIE [
Mengenem u T. Mopranom
(1a mpumepe
HacJIeJOBaHMsl Y YEJIOBEKa)

NPOTEKAHUS
€CTCCTBCHHOHAYYHBIX SIBJICHUH B
npupoie, MpohecCUoHaTHHOM
cdepe u I TPUHATHS
MPAKTUICCKHUX PEIICHUH B
ITOBCETHEBHOM KI3HH

€CTCCTBCHHOHAYYHBIMU
IIOHATUSAMU,
3aKOHOMEPHOCTSMH,
3aKOHAMHU U TCOPUAMMU,
YBEpEHHOE
UCTIONb30BaHUE
€CTECTBEHHOHAY4HOU
TEPMHUHOJIOTHH U
CUMBOJIHMKHI

Tema 1.4 Bun

3HATh MOHSATHE Buza, €ro

Hcnons3oBaTh PAa3JIMIHBIC BUbL

HNmets npakTuyeckuit
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B pe3yabrare u3dyueHusi y4eOHOM TUCHUIIMHBI 00Y4Yal0LIHecs J0IKHbI

HaumenoBanme ”
HMeTh MPaKTHYeCKHii
TeMBbI 3HATH yMeTh
ONBIT
kputepud. [lonyrsimus kak | Mo3HaBaTEIbHOM NESTETFHOCTH omBIT 00paboTKH
CTPYKTYpHas €IMHHIIA JUTSL peIIeHUS pe3yIBTATOB
spomonuy. Teopuro €CTECTBEHHOHAYYHBIX 3a1ad, HU3MeEpeHui,
SBOJIIOIIUH OPTAaHUIECKOTO | IPUMECHEHUE OCHOBHBIX METOZOB | OIpEIeIiCHIe
mupa Y. lapsuna MO3HaHUs (HAOIIOACHHUS, 3aBHCUMOCTH MEXITY
T'unoressl OTIMCAHMS, I3MEPEHHUS, HCCIIEAYeMBIMH
MIPOUCXOKACHUS KU3HU. 9KCICPUMCHTA) [T U3yUCHHUS BEJIMYUHAMH,
VCI0KHEHNE KUBBIX PA3JMYHBIX CTOPOH OKPYKAIOMICH | OOBSCHITH
OpraHu3MoB Ha 3emJie B JEACTBUTEILHOCTH MOJTyYCHHBIC
MIPOLIECCE IBOJIOIUU. Pe3yIbTATHI U ICIATh
AHTpPOIIOTE€HE3 U €ro BBIBO/IBI
3aKOHOMEPHOCTH.
JoxazarenbcTBa poacTBa
YeJIoBEKA C
MJIEKOITUTAIO MU
SKMBOTHBIMH
Tema 1.5 3HaTh NpeaMeT U 3aJadd | YMeTh aHaNM3UpoBaTh U | Branenus
DKOCHCTEMBI SKOJIOTUH:  Y4YCHHE OO0 | IPEACTaBISATh HWH(POPMANHIO B | OCHOBOIOJIATAOIIUMH
OKOJOI'MYECCKUX (baKTOan, pa3JII/I‘~IHLIX BUaax eCTeCTBeHHOHay‘IHLIMI/I
y4eHHE O CooOIIecTBax MOHSATUSIMH,
OpraHU3MOB, YYE€HHE O 3aKOHOMEPHOCTSIMH,
ouocdepe 3aKOHAMH U TEOPHUSIMH;
Dkonoruueckue (HakTophl, YBEPEHHOE
0COOEHHOCTH HX HCIOJIb30BaHUE
BO3IEHCTBUS. €CTECTBCHHOHAYTHOM
TEPMHUHOJIOTHH U
CHMBOJIUKHN
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOU JUCIUATIIAHBI

2.1. O0beM y4yeOHOI JUCUMIIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yueOHoii padoThI

O0beM yacoB

MaxkcuMajibHasi ydyeOHasi HATPY3Ka (Bcero) 108
Oobsi3aTenibHAs ayIMTOPHAs yuyeOHAas Harpy3ka (Bcero) 72
B TOM YHCIIE:
3aHSTHUS JIEKIMOHHOTO THUIA 24
MPaKTHIECKUE 3aHATHS 24
1a00paTOPHBIE 3aHATHA 24
CamocrosiTe1bHasi padoTa ody4arouierocs (Bcero) 32
Koncynpranun 4
Hduddepennn-

IIpomexxyTouHasi aTTecTanus

pOBaHHBIN 3a4ET

2.2. CTpyKTYypa AMCUHUIIIHHBI

KoauuecTBo AYAUTOPHBIX YaCOB

CamocronTen

IIpakTHuyeckue u
J1abopaTopHbIe
3aHATHA

HaumeHoBaHue pa3iesioB U TeM Bcero Teopernueckoe
o0yueHnue

bHas padora
CTY/IEHTA
(uac)

w
N

Pa3pen 1. ®usuka 6 16

10

Tema 1.1 Mexanuxka 1 4

2

Tema 1.2 MonekynsipHast ¢pusuka u
TEPMOJMHAMHKA

1

Tema 1.3 DnexTpoarHaAMHKA

Tewma 1.4. CtpoeHue aToMa U KBaHTOBAst
¢dusnka

AN Q]
—

4
4
2
2

Tema 1.5 DBomronus BCeICHHOM

2
2
2
2

w
o
[
55
[y

Pa3zgen 2. Xumus 6

12

Tema 1.1 OcHOBHBIE TTOHATHS U 3aKOHBI
XUMHH

—_—

Tema 1.2 Tlepuonnueckuil 3aKkoH

Tema 1.3 CtpoeHue BemecTBa

[\SRN\S ]

Tema 1.4 Bona. PactBopnl

Tema 1.5 Xumnueckue peakiuu

— N[ ==

Tema 2.1 Knaccudukanus
HEOPTaHMYECKUX COCTMHEHHH

—_

Tema 2.2 MeTtamisl 1 HEMETaJIBI

Tema 3.1 YrneBogopoibl

Tewma 3.2 Kucnopoacoaepxaiuye
OpTaHUYECKHE BEIeCTBA

N [R(R] D (N RIN]N

—_
L 1\ S

Tema 3.3 Azorconeprxauiue
OpraHUYeCKHE COCTUHEHHUS

|
—_—
N

Tema 3.4 XuMus ¥ )KHU3HB.
Xumust B OBITY

—
—_—
1

w
w
—
=)

Paszgen 3. buojgorns

[
<

Tema 1.1 Beenenune

Tema 1.2 Kitetka

Tema 1.3 Opranusm
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2.3. TemaTn4ecKuil IJIaH M CO/leP:KaHMe YUeOHOH TUCIUIJINHbBI

HanmenoBanue
pa3aesioB u TeM

Copaep:xanue y4eOHOro MaTepHaJia, NpaKTH4YecKne padoThl,

caMocTofiTeIbHasi padoTa o0y4yaromuxcs, Kypcopasi padora (ecau

NnpeaycMOTpeHa)

Oo0be

qaco

Ypos
€Hb
ocBoe
HUA

1

2

Paznen 1. ®uzuka

Tema 1.1
MexaHnuka

Coaep:xkanue yueOHOr0 MaTepuasia

Jlexkuuu

1

Mexanuyeckoe  JBIDKEHHE, €ro  OTHOCHTEIBHOCTh.  3aKOHBI
nuHamuku HeroToHa. Cuibl B MpHpoOAE: YIPYroCTh, TPEHHE, CHUJa
TSOKECTH. 3aKOH BCEMHUPHOTO TaroteHus. HesecomocTs. HMmyiibc.
3aKOH  COXpaHEHWS HWMITyJbCa W  PEaKTHBHOE  JBIDKEHHE.
[oTteHnmanbHass W KHHETHYECKass JSHEPTHs. 3aKOH COXpaHCHHS
MeXaHWIecKoi sHepruu. Pabota m MOITHOCTH

0,5

1,2

Mexanmueckue KkoneOanmsa. Ilepmox ¥ d9acrora KoJeOaHMIA.
Mexanuueckre BoJHbL. CBOWCTBa BOJH. 3BYKOBBIE BOJIHBI.
VYIIbTpa3ByK U €ro UCIOJIb30BAHKIE B TEXHUKE U ME/IUIIHE

0,5

aKTH4YecKHe (JiadopaTopHble) 3aHATHS

I/ICCJ'IGZ[OBaHI/Ie JABMXCHUA TCJIA 1100 ,IleﬁCTBPICM MOCTOSIHHOM CHIIBI

I/ISY‘IGHI/IG 3aKOHA COXPAHCHUS MMITYJIbCAa U PCAKTUBHOI'O ABMIKCHHUSA

M3mepenus IMHEHKON M IITaHT €HIUPKYJIEM

-lkl.»)l\)»—t:

M3mepenus IMHEHKON M IITaHT €HUUPKYJIEM

CamocrosiTenbHast paboTa 00y4Jaromuxcst
1.Cocrapnenue anropuTMa pelieHus KUHEMAaTUYeCKuX 3ajaad. PemieHue
3amay 1o Teme «Kunemarukay»

Tema 1.2
MouJiekyJIsipHas
$usuka u
TepMOIUHAMMKA

Coaep:xkanue yueOHOT0 MaTepuasia

Jlexkuuu

1

OcnoBuble mojnoxeHus MKT wu ux omnbiTHoe 000CHOBaHHME.
Bpoynosckoe aemxenue. Juddysus. Pasmepsl nu Maccl MOJIEKyl U
atomoB. Kanmsipasle sBinenus. TennoemkocTs. TemnooOMeH.

0,5

3aKOHBI TCPMOJAMHAMUKU. TennoBsie JABUTaTCIIN n OoXpaHa
okpykatommeit cpenpl. KITJ[ TenoBsIx qBUrateneit

0,5

12

11

aKkTH4eckHe (1a00paTopHbIe) 3aHATHSA

1

I/I3MepeH14e BJIAJKHOCTH BO3J1yXa

2

I/I3MepeH14e TMMOBEPXHOCTHOI'O HATAXKCHUSA KUJIKOCTU

CamocrosrenbHas paboTa 00yJaromuxcs
1.CpaBHHUTEIBHBIN aHAJIN3 PA3IMYHBIX TEMIIEPATYPHBIX IIKAI.

Koncyabranus

Tema 1.3
DJIeKTPOAUHAMHUKA

Coaep:xkanue yueOHOT0 MaTepuasia

Jlekuun

— (NN DN

1

DJNeKTpUUecKoe B3auMOJeHCTBHE. DJEeMEHTapHBIH 3apsAn. 3aKoH
KynoHna. Jusnextpuueckas MPOHHUIIAEMOCTh Cpeapbl.
DIeKTpOCTaTHYECKOE TI0JIE. HampsokeHHOCTD. ITpunuun
cyneprno3uruu nojeil. I'paduueckoe nM300pakeHHE SICKTPUUECKUX
noseit

0,5

12

MarautHoe MoJ€ MOCTOSHHOTO MarHuTa W 3JEKTPUYECKOrO TOKa.
MarauTHast WHIYKLYS, MarHUTHBIA MTOTOK. SIBneHuE
9JIeKTPOMArHUTHOM HHAYKIUH. 3akoH OMa A7 y9acTKa Iermu

0,5

11

aKTH4yeckne (J1a0opaTopHble) 3aHATHSA

1

I/I3quHPIe 3akoHa OMa JJI y4acCTKa Ienun

2

I/I3quHPIe SABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKOHUH

CamocrosrenbHas paboTa 00yJaroMuXCs
1.CpaBHUTENbHBIM  aHANU3  DJIEKTPUYECKUX CBOMCTB  Pa3iMUYHBIX
MIPOBOJTHUKOB

Tema 1.4
CTpoeHue aTomMa u

Coaep:xkanue yueOHOro MaTepuajia

Jlexknun

15




KBAaHTOBas QU3NKa

Kpatkass wuctopus pa3BUTHs NPEICTaBICHUA O MNPUPOAE CBETa.
DNEeKTPOMAarHUTHAs TPUPOAA CBETA. 3aBUCHUMOCTh MEXAY IJTHHOM
BOJIHBI M YacTOTOH OJEKTPOMArHUTHOTO W3NMy4YeHHUS. 3aKOHBI
OTpakeHUs U TpeJoMiIeHus cBeTa. PoTodPPeKT M KOpITyCKyISIpHBIE
CBOMCTBA CBETa

0,5

CrpoeHre aToMa W ero IDIaHeTapHas Moxenb. ['mmore3a Ilmanka.
[Tornomenne n wucmyckaHue cBeta aromMoM. CTpoeHHE aTOMHOTO
anpa. PanuoakTHBHBIE H3JIyYCHHS W WX BO3JCHCTBHE HAa JKHUBBHIC
OpraHU3MBl. OHEprus pacIIeIUIeHuss aTOMHOro suapa. SnepHas
SHEepreTuka

0,5

1,2

11

aKTHYecKkHe (1a00paTopHbIe) 3aHATHS

1

Hcnonb3oBanue GoTodddexTa B TEXHUKE

2

HaGJ’HOZ[eHI/Ie 1 pETUCTpallU 3apsPKCHHBIX YaCTHI]

CamocrosTenbHast paboTa 00ydaromuxcs
1.Dkonornyeckue mpoOIeMbl, CBSI3aHHBIE C HCIOJIb30BAaHUEM sIIEPHOM
SHEPreTUKU

Tema 1.5
IBoJIOIHUA
BCEJIEHHOH

Coaep:xkanue yueOHOr0 MaTepuasia

Jlexkuuu

1

Hama 3Be3gHas cucrema — I'amaktuka. beckoHeuHocTh BeeneHHOM.
IloHsiTHE O KOCMOIOTUU

2

Opomonus 3Be3n. OHeprus ConHuma u 3Be3n. IIpomcxoxknenue
COJIHEYHOU CUCTEMBI

12

IIpakTnyeckne (J1ad0opaTopHble) 3aHATHSA

1

TepmosaepHbIil CUHTE3

CamocrosTenbHast paboTa 00ydaromuxcs
1. Koncnekt «O6pa3oBanue miaHeTHBIX cucTeM. ColTHEUHAs CHCTEMAY

Paznen 2. Xumus

39

Tema 1.1
OCHOBHBIE TOHATHSA
M 3aKOHBI XUMHH

Coaep:xkanue yueOHOro MaTepuaJia

Jlekuun

1

[Ipenmer
3JIEMEHT
BEIIECTBA.

xumuu. BemectBo. Atom. Monekyna. XuMHUUECKHUH
u  ¢GopMBl ero cymecTBoBaHUS. [IpOCTBIE M CIIOXKHEIC

CamocrosTenbHas paboTa 00ydJaromxcs

1.CucremaTnueckas
JIUTEPATYPHI,

mpopaboTKa KOHCIIEKTOB
JIOTIOJIHUTENIBHOM  JIUTEpaTyphl,

3aHATHH, y4eOHOMH
C HCIONb30BaHUEM

peKOMeHAalMi NpenoaBaTens.

Tema 1.2
Hepuonnueckuii
3aKOH

Coaep:xkanue yueOHOro MaTepuaJia

Jlexkuuu

1

Otkpeitue  Ilepuogmueckoro  3akona .M.  MenneneeBbiM.
IIpennoceiiku otkpbeiTust  Ilepuonuueckoro 3akoHa. IlosoxeHue
JJIeMEHTa U CTPOCHHE DJIEKTPOHHOH 00ojouku aroma. ITomoxenue
anemeHTa B [lepruoanueckoil cucteme u ero cBOMCTBa

CamocrosrensHas paboTa 00ydaromuxcs

1.Cucrematnueckast
JIUTEPATyPHI,

mpopaboTka KOHCIEKTOB
JIOTIOJIHUTEJIBHOM  JIUTEpaTyphl,

3aHATHH, y4eOHOM
C HCIIOJIb30BaHUEM

peKOMeHAaIMi NpenojaBaTens.
Koncmekr: «OTtkpbiTre [leprnoaimaeckoro 3aK0Ha U €r0 3HAYCHUEY.
Koncmekt «CtpoeHue 3IeKTpOHHOH 000JI0YKH aTOMay.

Tema 1.3
CrpoeHue BeuecTBa

Coaep:xanue yueOHOT0 MaTepuasa

Jlexkuun

1

Hpnpoz{a XAMHUYECKOM cBsi3u. KoBalleHTHas CBS3b: HEIOJIsApHAasA U
noJjigpHas. Honnas cBsa3b. Katumonsl u aHmoHbl. MeTtaundeckas
CBA3b. Bouopozu{aﬂ CBA3b.

IpakTnuyeckue (Ja0opaToOpHbIE) 3aHATHSA

1]

ITpupoga xuMU4eCcKoil CBA3U

CamocrosTenbHast paboTa 00ydJaronxcs

1.Cucremarrnueckast
JIUTEPATyPHI,

mpopaboTKa KOHCIEKTOB
JIOTIOJIHUTEJIBHON  JIUTEpaTyphl,

3aHATHH, y4eOHOMH
C HCIOJIb30BaHUEM

pEKOMEHAANNH Mpero1aBaTes.

Tema 1.4 Boxaa.

Conep:xkanue y4e0OHOT0 MaTepuaia

16




PacTBOpBI

Jlexknun

1| dusnueckue U XMMUYECKUE CBOMCTBA BOJBI. 3arps3HUTENN BOABI U
CIIOCOOBI OYHMCTKH BOJIEL.
du3nyecKkue U XMMUYECKHE CBOMCTBA PACTBOPOB.

IIpakTnueckne (Jad0opaTopHble) 3aHATHSA

1 | OmnpeneneHne >KeCTKOCTH BOJBI

CamocrosrenbHas paboTa 00ydJaromuxcs

1.Cucrematndeckas mpopadOTKa KOHCHEKTOB 3aHATHHA, y4eOHOH
JHUTEPATYphl,  JOIOJHUTENBHOH JIMTEpPaTyphl, C HCIOIB30BAaHUEM
PEKOMEHIAIHH MTPEeroIaBaTes.

KoHCIeKT « ArperaTHbIe COCTOSIHHUS BOIBI M €€ IIEPeXOAbl U3 OJHOTO
arperaTHoOro COCTOSIHHS B IPYTOE».

Tema 1.5
XumMuueckue
peakuunu

Coaep:xkanue yueOHOr0 MaTepuasia

Jlexkuuu

1| Xumuueckas peaknus. CKOpOCTh peakinuu U (akTOpbl, OT KOTOPBIX
OHa 3aBHUCHUT. TermoBoi 3PPEeKT XUMHUCCKON peakiuu. XUMUIECKOS
paBHOBECHE

1,2

CamocrosTenbHast paboTa 00ydJaromuxcs

1.Cucrematnyeckas mpopadOTKa KOHCICKTOB 3aHATHH, Yy4eOHOMU
JIUTEPATYPHI, JIOTIOTHUTENLHOW JTUTEpaTyphl, C HCIHOJIb30BaHUEM
peKoMeHIalui mpenoaaBaTers.

CocraBnenue npe3eHTauui: «THUIBl XUMHUYECKOM CBSI3W», «THIbI
KPUCTAJUTHIECKUX PEIIETOK.

CocraBieHHEe 3MEKTPOHHBIX U JJIEKTporpaduaeckux (GopMysn aTOMOB
XMMHYECKUX DJIEMEHTOB.

Tema 2.1
Kaaccuduxanus
HEOpPraHuYecKuxX
coeMHeHu

Coaep:xkanue yueOHOro MaTepuaJia

Jlexkuun

1 | Kimtaccudukanus HeOpraHHISCKIX COSTUHCHHN.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB  HEOPraHMYECKUX
COEIMHEHUH B CBETE TEOPUH NIEKTPOIUTHUECKOHN NUCCOIUALHH.

CamocrosTenbHast paboTa 00ydJaronuxcs

1.Cucrematnyeckas MpopabOTKa KOHCICKTOB 3aHATHHA, y4eOHOU
JUTEPATypbl,  JIOTIOJHHUTEIBHOM JIUTEPATypbl, C HCIOJIb30BaHUEM
PEKOMEHIALNIA NperoiaBaTes.

Tema 2.2
MeTaJuibl H
HEMETAJLIBI.

Coaep:xkanue yueOHOT0 MaTepuasa

Jlexkuuu

1| Metannsl. OGmue crocoObl moaydeHns: MeTaioB. CIjiaBel: YepHbIe
Y LIBETHBIE.
Kopposus MeTayisioB 1 ciocoObl 3alTUTHI OT Hee.

12

IIpakTHyeckue (J1adopaTopHbIe) 3aHATHS

—

OO6mrast  xapakTepucTuka MeTauioB. OOmas XapaKTepHCTHKa
TJIABHBIX OATPYI HEMETAJUIOB Ha IPUMEpE rajJoreHoB.

CamocrosrensHas paboTa 00ydaromuxcs

1. Koncmexr omHOt m3 TeM: «OKHCIHTEIHFHO-BOCCTAHOBUTEILHBIE
peakmmy», «BaxHeWnme COeAWHCHHWS METalIOB W HEMETaNIOB B
MPUPOJC W XO3AWCTBCHHOHN IEATENHHOCTH 4YelloBeKa», «3amura
OKpY)Xalomed cpeapl OT 3arpsa3HEHUS TOKEIBIMA — METaJUIaMH,
COCTUHECHHUSIMH a30Ta, CEPBI».

Tema 3.1
Yraesoagopoas.

Coaep:xkanue yueOHOro MaTepuaJia

Jlexkuuu

1| IlpenensHble ¥ HENpeneNbHbIE YriIeBogopondbl. [IpumeHeHue
YIJIEBOJOPO/IOB B OPraHUYECKOM CHHTE3E.

IpakTnyeckue (J1a0opaTopHbIE) 3AHATHSA

1| OGuas xapaxTepucTHKa yrieBoI0poIoB

CamocrosTenbHast paboTa 00ydaromxcs
1.Koncnekt «IIpupoiHbIe HICTOYHUKH YTIEBOIOPOIOBY.

Tema 3.2
Kuciopoaconep:kai
He OpraHuYecKue
BellecTBA

Coaep:xkaHue y4e0HOT0 MaTepuaa

Jlekuun

1| Ctpoerne # XapakTepHblE XHMHYECKHE CBOHCTBAa CIHPTOB,
KapOOHOBBIX KHCJIOT M CIIOKHBIX 3(pHpoB.

12

IIpakTuyeckue (J1aGopaTopHbIe) 3aHATHS

17




[

CBoiicTBA ¥ TPUMCHEHHUS CIUPTOB, KApOOHOBBIX KHCIOT U
CIIOXHBIX 3()HUPOB.

CamocrosTenbHast paboTa 00ydaromuxcs

1.CucremaTtndyeckas mpopadOTKa KOHCHEKTOB 3aHATHHA, y4eOHOH
JIUTEPaTyphl,  JONOJHHUTEIBHOM JIUTEPATyphl, C HCIOIb30BaHUEM
PEKOMEHIALMH NPETIo1aBaTes.

CocraBienne Tabmumpl «CTpoeHHME W XapaKTepHBIE XHMHUYECKHE
CBOHCTBA TIPEICTABUTEIEH  KHCIOPOJACOAEPXKAMIMX  OPTaHUIECKUX
COEIMHEHUI»

Tema 3.3
A3oTcoaepikaniue
OpraHuYecKue
COeTMHEHHS

Coaep:xkaHue y4e0HOT0 MaTepuaia

Jlekuun

1| AMuHBI, aMHHOKHCIOTH, Oenku. CrpoeHme u OwoIOTHYECKAs
(yHKIMS OEIKOB

1,2

IIpakTnyeckue (JadopaTopHbIe) 3aHATHUS
AMMHBI, aMUHOKHCJIOTBI, OCJIKH.
Crpoenue 1 buosorndeckasi QyHKuus OEIKOB

CamocrosTenbHast paboTa 00ydaromnuxcs

1.Cucremarnueckass TpOpabOTKa KOHCIIEKTOB 3aHATHH, YydeOHOU
JUTEPATyphl,  JIOTIOJHHUTEIBHOM JIUTEPATyphl, C HCIOJIb30BaHUEM
PEKOMEHIALUIA Npero1aBaTes.

CocraBnenne Tabmumbl «CTpoeHHE U XapaKTepHbIE XHMHUYECKHE
CBOWCTBa  IIpeJCTaBHUTENECH a30TCOAEPKALINX OpPTaHUIECKUX
COEIUHEHUIY.

Tema 3.4
XuMHuS ¥ KU3HD
Xumus B ObITY

Coaep:xkanue yueOHOro MaTepuaJa

Jlekuun

1| Xumusa u OpraHu3M 4YCJIOBCKaA. XUMHYECKHE DJIEMEHTEI B OpraHmsme
germoBeka (OCHOBHEIC XKU3HEHHO HCO6X0,I[I/IMBI€ COCOIUHCHUA: 6€J'IKI/I,
YTJIEBOABI, ) KUPbI, BUTAMHWHBI

1,2

CamocrosTenbHas paboTa 00ydJaromxcs

l.Cucremarndeckass TpopabOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOI
JUTEpaTyphl,  JONOJHHUTEIBHON JHUTEpaTyphl, C HCIOJIb30BaHUEM
pEKOMEHALUN NpenoiaBaTes.

Kouncyabranus

Paznen 3. buojiorus

Tema 1.1 Beeaenune

Coaep:xkanue yueOHOT0 MaTepuasia

Jlekuun

1| Metoapl Hay4HOTO TO3HAaHMS B Ouonormu. JKuBasi mpupoja Kak
00BeKT u3ydYeHHs OHOJNOTHU. MeTOAbl WCCIEAOBAaHUS IKUBOU
npupoabl B ouosoruu. Onpenenenne >Ku3HU U YPOBHU OpPTaHU3AINH
JKU3HH

12

IIpakTnyeckne (Jad0opaTopHble) 3aHATHSA

1| Kupas npuposa Kak 06BEKT H3yUeHHs GHOTOTHH

CamocrosTenbHast padoTa 00ydJaromnxcst

1.Cucremarnyeckas MpopadOTKa KOHCHEKTOB 3aHATHHA, y4eOHOU
JUTEPATyphl,  JIOTIOJHHUTEIBHOM JIUTEPATyphbl, C HCIOJIb30BaHUEM
PEKOMEHIALNH Tpero1aBaTes.

Koncnekr «Metoapl HCcie0BaHUS >KUBOW INPHUPOABI B OHOIOTHHY,
«EcrecTBeHHOHay4YHasi KapTWHA MHpPa B TPAKTUYECKOH NESTEILHOCTH
JIOAEH»

Tema 1.2 Kirerka

Coaep:xkanue yueOHOT0 MaTepuasa

Jlexkuun

1| Knerounass Tteopusi cTpoeHHs oOpraHm3MoB. CTpoeHHE KIETKH:
OCHOBHBIE OPTaHOWIBI M WX (YHKOWH. JleneHue KISTKH — OCHOBa
pocta, pa3BHTHS W pPa3sMHOXKEHHS OPraHM3MOB. buojormueckoe
3HaYeHHE XUMHYECKUX 3JIeMEeHTOB. Heopranndeckue BemiecTsa B
COCTaBE KJICTKH.

2| Monekyna IHK - HocuTens HacineCTBEeHHON MH(OpMAIH

3| HexierouHoe cTpoeHHe, >KHU3HEHHBIN IMKJI U €ro 3aBUCHMOCTH OT
KJIETOYHBIX (POpM KU3HU

0,5

18




4| Pa3MHOXeHHE OpraHmu3MoB, €ro q)OpMLI 1 3HA4YCHUC.

NunuBuayansHoe pasBuTHE MHOTOKJIETOYHOTO opranuzma 0,5 1,2
(oHTOTEHE3).
IIpakTnueckne (Ja0opaTopHble) 3aHATHSA 4
1| PasmHOXXEHHE ~ OpraHu3MoB, ero  (GOpMbBI W  3HAYCHHE.
WuguBuayanbHOE  PasBUTHE  MHOTOKJIETOYHOTO OpraHu3Ma 2
(oHTOTEHE3).
2 | 3y4eHune cTpoeHHs pacTUTEIHHOMN W )KUBOTHOM KIICTKH 2
CamocrosrenbHas paboTa 00ydJaromuxcs
1.Cucrematndyeckasg mpopadOTKa KOHCHEKTOB 3aHATHHA, y4eOHOMH
JIUTEPaTyphl,  JONOJHHUTEIBHOM JIUTEPaTypbl, C HCIOIb30BaHUEM
peKOMEeHAaLui NpernoaaBaTes.
3arnoaHUTh TaOJIUIIBI 110 TeMaM: « XUMHYECKUE HIEMEHTHI KIICTKHY; 2
CooOmennie « Ponbp B KIIeTKE HEOPraHWYECKUX W OPTraHMYECKUX
BelecTB», «Bupycsl — B030yauTenu MHQEKIMOHHBIX 3a00JIeBaHUI;
«Bupyc unmmyHomepuumrta uenosexka (BUY). IIpodunaxrnka BUY-
nnpexuumny, «bakrepum»
Tema 1.3 Opranusm | Coaepxxanue y4eOHOro MaTepuaJa 5
Jleknun 1
1| MHoroo6pasue opraHu3MoB. OOMEH BEIIECTBOM M 3HEprue ¢
OKpY’Kalomel cpemoil kak HeoOXoamMoe ycioBue cymecTBoBaHus | 0,5 1,2
JKMBBIX CHCTEM
2| HacnenctBeHHOCTh M HM3MEHYMBOCTH — CBOWCTBA OPIaHH3MOB,
3aKOHOMEPHOCTH HacleloBaHus, ycTaHoBIeHHblE I. Menaenem u T. 0,5 1,2
MopranoM (Ha mpuMepe HacleI0BaHNs Y YEJIOBEKa)
IIpakTnyeckne (Jad0opaTopHble) 3aHATHSA 2
1| Opraumsm — enunoe nenoe. MHOrooGpasue OpraHU3MOB
CamocrosTenbHas padoTa 00yJaromXCs
l.Cucremarndeckass TpopabOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOI
JUTEpaTyphl,  JOMOJHHUTEIBHON JHUTEpaTyphl, C HCIOJIb30BaHUEM
pEeKOMEHAALUH NpenoaaBaTeNs.
Koncnekrtsl: «HacnencTBeHHble OOJE€3HU YENOBEKa, MX IPUYUHBI H )
npodunaktuka», «CoBpeMEHHbIE PEACTABICHUS O TeHE H TEHOMEY.
Coobmienne «I'eHeTHYECKHEe 3aKOHOMEPHOCTH CEIEeKIHM», «YUeHue
H.M. BaBmwioBa 0 mneHTpax MHOTooOpa3us U IPOUCXOKICHUSA
KyJIbTYpHBIX  pacTeHHi».  «buoTexHOJOTHS, €€  JIOCTHXXCHUS,
TIEPCIIEKTHBBI Pa3BUTH.
Koncyaprauus 1
Tema 1.4 Bua Coaep:xkanue yueOHOro MaTepuaJia 7
Jlexkuun 1
1| Bupn, ero kpurepun. [lomynsnus — CTpyKTypHasl €IMHHIIA SBOJIIOINH. | 12
Teopust 3BoJIIOLIMK Ooprannyeckoro mupa Y. Jlapsuna ’
IIpakTnyeckne (Jad6opaTropHbie) 3aHATHS
1| I'mnoTe3pl  NPOMCXOXKIOECHUS  JKM3HH.  YCJIOXKHEHHE  JKHBBIX
OpPraHM3MOB Ha 3eMJie B IpOLEcce IBOJIIONHUH. AHTpPONOTeHE3 W 4
€ro  3aKOHOMEpHOCTH. JloKaszaTelnbcTBa  pPOJCTBA YEJIOBEKA C
MJICKOITUTAIOIIMMH JKUBOTHBIMU.
CamocrosrenbHas paboTa 00ydaromuxcs
1.Cuctematnueckass mnpopabOTKa KOHCIEKTOB 3aHATHUH, y4eOHOH
JUTEpaTyphl,  JONOJHHUTEIBHON JHUTEpaTyphl, C HUCIOIb30BAaHUEM 5
pEeKOMEHAALN MpeToiaBaTeNs.
KoHcnekr «I'unore3sl NpOUCXOKIEHUS JKUZHWY.
«JlosiBJIeHME MBICIIUTEIILHON ACSTEIHLHOCTH U YJICHOPA3ACIbHON PEUM.
Tema 1.5 Coaep:xaHue yue0OHOT0 MaTepuaa 7
JKocucTeMbl Jleknuu 1
1| TlpeameT u 3a7a4n SKOJIOTUHU: ydeHHE 00 IKOJIOTHYECKUX (hakTopax, 0.5 12
YUEHHE 0 cOOOIIeCTBaX OPTaHU3MOB, yUeHHe 0 buocdepe ’ ’
2 | Dxonormyeckue HaKTopel, 0COOCHHOCTH UX BO3JICHCTBUSL. 0,5 1,2
IpakTnyeckue (J1a00paToOpHbIE) 3AHATHSA 4

1| M3yuenne npucnocobIeHHOCTH OPraHH3MOB K Cpejie OGHTaHHs
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CamocrostenbHast paboTa 00ydaromuxcs

1.Cuctemarnueckass TNpopabdOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH
JUTEPaTyphl,  TOMOJHUTEIBHON JHUTEpaTyphl, C WCIOIH30BaHUEM
PEKOMEHAANH MPeTIoTaBaTeNs.

Koncmekt «['MMOTE36I MPOUCXOKACHUS JKU3HWY). YUeHHe o duochepe
B.1. Bepnaackoro

UTOro: | 108

2.4. Conepxanue pa3aeoB IUCIHUILTHHbBI

2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

Ne
pa3nena

HaumenoBanmue
pa3nena

Copep:xanue pa3aeia

®opma
TEKYLIero
KOHTpPOJIsA

4

2 cemecTp

Paznen 1. ®du3zuka

Mexanndeckoe ABIDKCHHE, €ro OTHOCHUTEIBHOCTh. 3aKOHEI
nuHamuky Herotona. Cuibl B IpuUpoJie: yIpyrocTb, TPEHUE, CHIIA
TSXKECTH. 3aKOH  BCEMHUPHOIO  TAroreHus. HeBecoMoCTb.
Wmnynee. 3akOH COXpaHEHHMsI HMIIYJbca W PEAKTUBHOE
nBrkeHue. IloTeHuuanbHas M KUHETUYECKas HHEprus. 3aKOH
COXpaHEHMs1 MEXaHWueckoil sHepruu. PaboTa M MOIIHOCTb.
Mexanunueckue Kkosebanus. I[lepwox W yacToTa KoJieOaHHMIA.
Mexannyeckue BOJHBI. CBoicTBa BOJIH. 3BYKOBBIE BOJIHBI.
VYibpTpa3Byk M €ro HCHOJb30BAaHHE B TEXHUKE U MEIUIIMHE.
OcHoBHble nosokeHUss MKT u ux ombITHOE 00OCHOBaHHE.
Bpoynosckoe nemkenue. Auddysus. Pazmepsr 1 Macchl MOJIEKYI
u aromoB. Kamuspasre sBineHus. TemmoeMkocTb. TermmoooMeH.
3aKkoHBl TEPMOAMHAMUKH. TemaoBble JBUTAaTEId M OXpaHa
okpyxatouieit cpenpl. KITJ[ TernoBbIx gBurareneit
DJIEeKTpUYECKOe B3aUMOJEHCTBUE. DIEMEHTApHBIN 3apsa]. 3aKOH
KyrnoHna. Jusnekrpudeckas MPOHUIIAEMOCTh cpenpl.
OnexTtpocratndeckoe  mose.  Hampsokennocts.  [IpuHIum
Cynepro3uiuu rnosei. I'paduueckoe M300pakeHne
3JIEKTPUYECKUX T0JIeH. MarHuTHOE 1oJie MOCTOSIHHOTO MarHuTa u
ANEKTPUIECKOTO TOKa. MarHuTHasi MHAYKIIHS, MAarHUTHBIN TTOTOK.
SIBneHue 3eKTPOMarHUTHOM MHAYKUMH. 3akoH OMa Ui y4acTka
uenu. Kparkas uCTOpusi pa3sBUTHUSL NPEICTaBICHHA O MPHUPOJE
cBeTa. DJEKTPOMarHuTHas NpUpoJa CBETa. 3aBUCUMOCTb MEXAY
JUIMHOM BOJIHBI M YacTOTOM 3JEKTPOMarHUTHOTO H3Iy4YECHHUS.
3aKOHBI OTpaKeHHWsI W TIpeloMieHus cBera. DoTodpdexT u
KOPIYCKYJIsIpHbIe cBolcTBa cBera. CTpoeHue aToMa U €ro
miaHetapHas Mogenb. [umnoreza Ilnanka. Ilornmomenue u
ucnyckanue cera aromMoM. CTpoeHHE aTOMHOTO  sapa.
PannoakTuBHBIE WM3JIy4YeHHS W WX BO3JCHCTBHE HAa IKUBBIC
OpraHu3Mbl. DHEPTUs paclIeIyIeHus] aTOMHOTO sijpa. SnepHas
sHepretuka. Hama  3Be3gHas cucremMa — [ anakTuka.
beckoneunocts Beenennoii. [ToHsiTHe 0 KOCMOJIOTHA. DBOJOLIMS
3Be3q. OHeprusi ConHua u 3Be3a. IIpoucxoxaenue CosHeyHOU
CHCTEMBI.

P,y

Paszgen 2. Xumus

[Ipenmer xumuu. BemectBo. Atom. Mosnekyna. XuMHUYECKHI
9JIeMEHT U (OpPMBI €ro cyliecTBoBaHUs. [IpocTeie M CIOXKHBIE
BemecTBa. OTkphiTHE [leprognueckoro 3akoHa. [lepuonnyeckas
cucreMa xumudeckux 3neMmeHToB JI. M.MenneneeBa. 3HaueHHE

P,y
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[lepuognueckoro  3axkoHa u  llepuogmyeckoit  cucTEMBbI
xuMuueckux siemeHToB Jl. V. Menneneea it pa3BUTHS HAyKH
Y TIOHMMAaHHUS XUMHUYECKOW KapTWHBI MHp. KoBaJeHTHas CBS3b:
HemonsgpHas M moispHas. MoHHas cBsi3p. KaTHOHBI M aHMOHBI.
Merannuueckas cBs3b. Bomopoanas cBs3e. Bona B mpupoze,
OBITY, TCXHHKE W Ha MPOM3BOJCTBE. DU3NUCCKUEC U XUMHUYCCKUEC
CBOWCTBA BOJBI. 3arps3HUTENM BOJBI M CIOCOOBI OYHCTKH.
XKectkas Boga u ee ymsiruenue. OnpecHeHHe BOJbl. ATrperatHbie
COCTOSIHUSI BOJBI M €€ MepexoJbl M3  OIHOrO arperaTHOro
coctosiHusi B Apyroe. [loHATHE O XUMHYECKOW peakuuu. THIIbI
XUMHYecKNX peakmuid.  CKOpocTh peakuun U (pakTopel, OT
KOTOPBIX OHa 3aBHCHUT. TerioBo# 3PPeKT XUMUIECKOH peakInu.
Xummuaeckoe paBHOBecue. OKCHIBI, KACIOTHI, OCHOBAaHUS, COJH.
XvMHUECKHe CBOMCTBA OCHOBHBIX KIJIACCOB HEOPTaHHMYECKHUX
COCIMHEHUI B CBETE TEOPHH SJICKTPOIUTUIECKOHN IHUCCOIUANNH.
Oo6mume pusnyeckre U XMMUYECKUE CBOWCTBA MeTayioB. OOmias
XapaKTepUCTHKA TJABHBIX MOATPYII HEMETAJUIOB Ha MpUMeEpe
rajoreHoB. BaxkHeiinme coeIMHEHNS] METAJUIOB U HEMETAJJIOB B
MPUPOJIC U XO3SIHUCTBEHHOW AeATeabHOCTH. OCHOBHBIC TOHSITHS
OpraHMYeCcKOd XHMHUU U TEOpUS CTPOCHHS OPraHUYECKUX
coenuHenuil. [lonstue mzomepun. Yriaesogopoasl. [IpenenbHbie
W HempeIeNbHBIC YTICBOAOPOALL. [IpuMeHeHne YIIeBOAOPOIOB B
OpraHMYeCKOM CHHTe3e. [IpemenbHBIe W HENpeAebHEIC
yraesogopoasl.  IIpupomHble  WMCTOYHHUKH  YTIICBOJOPOIOB.
YrneBogopoas! Kak OCHOBA MEXIYHAPOIHOTO COTPYIHUIECTBA U
BOXHEWIIMH  MCTOYHMK  (opmupoBanus  Oromkera  PO.

Kucnopoaconepxkaiye opraHddeckue BeEIECTBa. CnupTsl,
KapOOHOBBIE KHCJOTBHI M CIIOXKHBIE J(UPBI: HX CTPOCHHE WU
XapaKTepHbIE XUMUYECKUE CBONCTBA. IIpencraBurenu
KHCJIOPOACOAEPKAIIUX OpraHUYeCcKuX COCMHEHUI:

METWJIOBBIA W  OSTHJIOBBIH  CHHPTHI, TJIMIEPHH, YKCyCHas
kuciora. JXKHMpbl Kak CIIOXHbBIE A(UPBL. AJKOTOIM3M H €ro
OTpaXEHHE B TPOW3BEICHMSAX XYJOXKECTBEHHOH JMTEpATYyphl U
N300pa3UTENFHOTO HCKYCCTBA. AMHUHBI, aMUHOKHCIIOTHI, OCJIKH.
Crpoennie u Owuonormuyeckas QyHKIUS OenkoB. XUMHUS W
OpraHM3M 4YelloBeKa. XHMMHUYECKHE DJJIEMEHTHl B OpraHu3Me
genoBeka. OpraHmdeckne W HEOPTaHMYECKHE  BEIIECTBA.
OCHOBHBIE JKM3HEHHO HEOOXOJIUMBIC COCAUHCHUS: OCJIKH,
YIICBOMBI, XKHUPHI, BUTAMHUHBI. YTJIEBOABI - TJIABHBIM HMCTOYHHUK
9HEpruu opraHusma. Ponib XUpoB B opraHuszMe. XOJIECTEPUH U
€ro pojb B 3JI0POBbE YeNOBeKa. MUHEpalbHBIE BENIECTBA B
NPOJIYKTaxX THUTAaHUs, TNHIIEBble N00aBkH. COalaHCHPOBAHHOE
MUTaHHE.

Paznea 3. Buojorust

buonornst - COBOKYHMHOCTH HayK O XHMBOW mpupozae. Merozpl
Hay4YHOTO TO3HaHUS B Ouonoruu. JKuBas mpupoja Kak OOBEKT
n3ydeHHs] OMOJIOTHH. MeToaBl UCCIIeTOBaHUS KUBOH MPUPOIBI B
6uonorun. Onpenenenne Xxu3Hu (C IpUBICYCHUEM MaTepraia u3
pa3genoB GU3MKM M XMMHH). YPOBHH OpraHH3alM{ > KH3HH.
Hctopus m3ydenus kieTku. OCHOBHBIE MOJOXKEHUS KICTOYHOM
Teopuu. KiteTka - cTpykTypHO-(QyHKIIMOHAIbHAs (3JIeMeHTapHast)
eaununa xu3sHU. CrpoeHue kineTku. OCHOBHBIE CTPYKTYpPHBIE
KOMIIOHEHTHI KJIETKH dykapuoT. Kietounoe sapo. @yHkuus sapa:
XpaHEHHE, BOCHPOM3BEACHHE U MepeAada HaCJEACTBEHHOU
nHopMaluK, PETYIAIUs XUMHYECKOH aKTUBHOCTH KIIETKH.

T,KP, Y
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Crpyktypa ¥ (QYHKOUH XPOMOCOM. AYTOCOMBI M TIOJIOBBIE
XpOMOCOMEL. bronornueckoe 3Ha4€HHE XUMHUYECKHUX JIEMEHTOB.
Heoprannueckue BemecTBa B COCTaBE KIETKH. Poib BOABI Kak
pacTBOpHUTENS] M OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH CpeIbl
OpPTaHM3MOB. YTIEBOABl W JUMUABI B KieTke. CTpykTrypa H
ouonornyeckue ¢(yHkuuu OenkoB. CTpoeHHE HYKIEOTHIOB M
ctpykrypa mnonunykiaeotuansix ueneit JJHK u PHK, AT®.
Bupycel u 6akrepuodaru. Heknerounoe crpoeHue, KU3HEHHBIH
IUKJ U €r0 3aBUCUMOCTh OT KJICTOUHBIX (hOPM KU3HH. BUpych -
B030yauTeNIM  MHQEKUMOHHBIX 3a00JeBaHMM; IOHATHE 00
OHKOBHpycax. Bupyc wnMmmyHomeduimra uyemoeka (BHY).
IMpopmnaktuka BUY-uadekunn. Opranusm - eguHOE IIETIoe.
Mmuoroo6pasue opranm3moB. OOMeH BemIECTBOM W JHEpTHeil ¢
OKpYyXarouieu cpenoit KaK HeoOXxoxumoe yCJI0BUE
CyIOIECTBOBaHMSA  JKUBBIX  cucTeM.  CIocoOHOCTH K
CaMOBOCIIPOM3BEJICHUIO - OJHA M3 OCHOBHBIX OCOOEHHOCTEH
JKMBBIX OPraHu3MOB. JlelleHne KIETKH - OCHOBa pOCTa, Pa3BUTHS
U Pa3MHOXEHUsS OPraHU3MOB. becronoe  pa3mHOXeHHE.
ITonosoii rpouecc u 10JIOBOE Pa3MHOXXEHHUE.
OmnonoTBOpeHre, ero Ouonoruueckoe 3Hayenue. [lonstue 00
WHIUBHIYaJbHOM (OHTOTeHE3). DBOIOLMOHHAS TEOpUS U ee
pons B (OPMHPOBAaHMH COBPEMEHHOW €CTECTBEHHOHAYYHOMH
KapTUHB Mupa. Bua, ero xpurtepmn. Ilomymsamust Kak
CTPYKTYpHas €JMHHUIIA BUA U 3BONFOIMH. CHHTETHYECKAsT TEOPHUS
SBOJIONMH. JIBMXKYIIME CHIIBI 3BOJIONWH B COOTBETCTBHH  C
cuHTeTHueckoi Teopueit sBomroruu  (CTD). I'eHetnueckue
3aKOHOMEPHOCTH  JBOJIIOIMOHHOTO  Ipouecca.  Pe3ynbraTh
sBomtoid. CoxpaHeHHE MHOTooOpa3us BHJOB Kak OCHOBA
ycTOW4MBOro pasButusi  Ouocdepsl. IIpuurHBI  BBIMHpaHUS
BUAOB. buosorndeckuii mporpecc ' OHONOTHYECKHUH perpecc.
I'mnoTe3bl  NPOMCXOXKICHUS  JKU3HH.  YCIOXHEHHE JKHBBIX
OpPTaHM3MOB Ha 3eMJIe B IPOIECCE IBOJIOINU. AHTPOIIOTEHE3 U
€ro 3aKOHOMEpHOCTH. JloKa3aTelabCcTBa PpOJCTBA YEIIOBEKA C
MJICKOITUTAIOIINMH ~ JKUBOTHBIMH.  DKOJIOTHYECKHE (DAaKTOPHI
AHTPOIIOTEHE3a: YCIIOXKHEHHE IOIYJISIIMOHHON CTPYKTYpPHI BHIA,
U3rOTOBJICHUE OpPYAMHM TpyZAa, HEPEXod OT PACTUTENIBHOIO K
CMCIIAaHHOMY THITY NUTAHUSA, UCIIOJIB30BAHHUE OTHA. TTossBnenue
MBICIIUTENBHOW  JIESITEIbHOCTHU M UJICHOPA3JEJbHOW  peumu.
ITpoucxoxnenue. IKOCHCTEMBI.

2.4.2. 3aHATHSA CEMHUHAPCKOI0 THIIA

HE NIPEAYCMOTPEHBI

2.4.3. IlpakTnyeckue 3auaTus (JlaboparopHblie 3aHsATHS)

dopma
HaumenoBanue
Ne HammenoBanne npakTryeckux (J1abopaTopHbIX) paboT TEKyLIEro
azjena
P KOHTPOJIA
2 cemecTp
1 2 3 4
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1. Pa3znen 1. ®usuka |MccnenoBaHue IBUKEHMSI Tejla IOJA JIEHCTBUEM ITOCTOSHHOM CHJIBL.
N3yyenue 3akoHa COXpAaHEHUS UMILYJbCa M PEAKTUBHOIO JBM)KCHHUS.
M3mepenue BIaXXHOCTH  Bo3Ayxa. M3mepeHuMe MOBEPXHOCTHOIO
HATSDKEHUS JKAAKOCTH. M3ydenme 3akoHa Owma s ydactka wenw.|IIP, V, JIP,
W3yuyenune sBIEHUsS HIEKTPOMArHUTHOM HMHAyKUuu. Mcmosb3oBaHue T
¢doroadpdekra B TexHuke. HaOmroneHne M perucTpamnuu 3apsyKCHHBIX
yactull.  TepmosaepHblii  cuHTe3.  M3MepeHus  nOuHEHKOW U
IITAaHTEHITUPKYJIIEM.

2. Pazgen 2. Xumusa |[Ipupona xumuyeckod cBsA3UM. XHMHUECKHME CBOWCTBA KHCIOT U
ocHoBaHW# B cBete TOJl. OOmas xapakrepuctuka MeramtoB. OOmas
XapaKTepUCTHKa IVIaBHBIX HoArpynn HemetaywioB Ha npumepe|lIP, ¥V, KP,
ramoreHoB. OOmas xapakTepucTuka yrieBogoponoB. CpoiictBa u| JIP, T
MIPUMEHEHHSI CHHPTOB, KapOOHOBBIX KHCIOT M CIOXHBIX 3(UpPOB.
OmnpeneneHne KECTKOCTH BOIBI.

3. Pasgen 3. buosorust JKuBas mpupona Kak OOBCKT W3ydeHHsl Ouosoruu. PasMHOXeHHE
opranusMoB, ero (opMbl M 3HauyeHHC. VHIUMBUAyaNbHOE pPa3BUTHE
MHOTOKJIETOYHOI'0 opranu3ma (oHrorexes). Opranusm - €JUHOE IIeJIoe.
MHoroo0Opasue OpraHu3MoOB. [HMOTE3bl  MPOUCXOKACHUS  HKH3HH.
VciaoxHeHre XUBBIX OPraHM3MOB Ha 3emie B mpouecce sBomouunu. | [1P, T, JIP
AHTpOTIOTEHE3 H ero 3aKOHOMEpHOCTH. JlOKazaTeNbCTBa POICTBA
YermoBeKa C MIICKONUTAIONIMMH  JKHBOTHBIMH. VI3ydeHHWe cCTpoeHHS
pACTUTENIFHOW ¥ JKUBOTHOW KJIETKH. I3ydeHHe NpHCIOCOOICHHOCTH
OpPTraHU3MOB K cpeJie 0OUTaHUS

IHpumeuanue: IIP - npakmuueckas paboma, JIP - nabopamopnas paboma; T — mecmuposanue, P — nanucanue
pegepama, ¥ — yemnuoiii onpoc, KP — konmpoavhas paboma

2.44. Copepxanue camocrosTeabHOil padorel (IlpumepHas TemMaTHka
pedepaToB)

[To ¢usuke
. Metposnorus B npodeccun
. ®u3rKa B cienManbHOCTH (3HaYeHHe (PU3UKU MTPU OCBOEHUU CIEIUATBHOCTH)
. [lorpeminocTr U3MepeHun
. CKopocCTH B IPUPOJIE U TEXHUKE.
. l'anuneo 'anuiieil - ocCHOBATENb TOYHOI'O €CTECTBO3HAHUS
. 3HaueHue OTKphITU ['amunes
. Ucaak Hpr0TOH - co3narenb KiaccuuecKkon (hU3NKu
. Cunbl B IpUpOJIE U TEXHUKE
9. YibTpa3ByK U €ro UCMOJIb30BAHUE B MEAUIIMHE U TEXHUKE
10. PagnoakTuBHBIE U3TyUYEHUS U UX BO3/ICMCTBUE HA KUBBIE OPTaHU3MbI
[To xumun
1. BaxHeimume coeIMHEHUS METAUIOB MU HEMETAJIJIOB B MPUPOJIEC U XO3IUCTBEHHOU
JIEATENBbHOCTH YEJIOBEKa
2. IlpupoaHbie UCTOYHUKH YTJIEBOJOPOJIOB
3. BaxHeimue coeIMHEHNS METAJJIOB 1 HEMETAJIJIOB B MPUPOJIE U XO3MCTBEHHOU
JIEATEbHOCTH YEJIOBEKa
4. Kpucrainuueckue pelmeTKH BEIIeCTB C Pa3IMYHBIMU BUIAMU XUMHUYECKOU
CBSI3U
5. Ponb B KIIETKE HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB
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[To 6uonorun

1. Bupych! - Bo30ynutenu nHQEKIIUMOHHBIX 3a00JIeBaHUI

2. Bupyc ummynoneduiura yenoseka (BUY). Ilpodpunaktuka BUY-undexun

3. 'eHeTHYECKNE 3aKOHOMEPHOCTH CEJIEKIUH

4. Vuenmme H.M. BaBuioBa o0 1eHTpax MHOrooOpasusi U TPOUCXOXKICHUS
KYJIbTYPHBIX PACTEHUI

5. I'unote3pl NMPOUCXOKICHUS KU3HU

6. ['moGanpHbIe U3MEHEHUS B Orocdepe Mo BIUSHUEM JESITEbHOCTH YeI0BeKa

2.4.5. IlepeyeHb y4eOHO-MeETOANYECKOT0 O0ecneYeHNsl AJIs1 CAMOCTOATEILHOM
padoThHI 00yYaAOIIUXCH MO JUCHUIINHE

CamocrosaTenpHass paboTa ydaliuxcsi sBIsieTCS BakHenmedl ¢dopmoil yueOHO-
BOCIIUTATENILHOTO MpoLECCa.

OcHoBHasi 1eNlb CaMOCTOATEIbHOM pabOThl MPU M3YYEHUU JUCIUIUIMHBI —
3aKpPENUTh TEOPETUUYECKHUE 3HAHUS, MOJYUYEHHBIE B XOJ JIEKIIMOHHBIX 3aHATHI, a TaKkKe
c(hopMHUpOBATh NPAKTUUECKHE HABBIKH MOATOTOBKU B 00JIACTH €CTECTBO3HAHMUS.

CamocTositenpHass paboTa ydaluxcs B MPOLECCE OCBOCHUS JHUCUUILIMHBI
BKJIFOYAET:

- U3y4YE€HHE OCHOBHOM U JIONOJIHUTENIBHOW JTUTEPATYPhI IO MPEIMETY;

- U3y4yeHue (KOHCIEKTUPOBAHME) BOIPOCOB, BBI3BIBAIOLIUX 3aTPYJHEHUS MPU UX
W3Y4YEHUU;

- paboTy € IEKTPOHHBIMHU Y4EOHBIMU PECYPCAMU;

- U3y4YeHHUe MaTepuasoB MEPUOIUYECKON NeUaT, MHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- MOATOTOBKY K MPAaKTUYECKUM H TAOOPATOPHBIM 3aHSITHSIM,

- BBIIIOJIHEHUE JJOMAITHUX 3aJaHUN.

HaunmenoBanme paznaeia, HepequL y‘IC6HO-MGTO,I[I/I‘I€CKOFO obecrieueHust JUCHUITIINHBI 110 BBIITIOJTHEHHUIO
TEMBI CaMOCTOSTEIbHON pa6OTBI

Pazgen 1. ®usuka

1. EcrectBo3nanue. 10 knacc. bazoBblit ypoens : yueonuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. [lypemmesa [u np.]. - 9-e uzn., ctep. - Mocksa : [poda, 2020. -
335 c. : mi. - (Poccwiickuii yaeOHUK). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanme. 11 kiacc. bazoBsiil ypoBens : yuebnuk / O. C. ['abpuensn, U.
I'. Octpoymos, H. C. [lypemmesa [u np.]. - 8-¢ uzn., mepepad. - Mocksa : poda,
2019. - 287 c. : un. - (Poccutickuit yaeonuk). - ISBN 978-5-358-17799-4.

1 Mexanunka

1. EcrectBo3nanue. 10 knacc. bazoBblit ypoens : yueOnuk / O. C. I'abpueinsn, U.
I'. Octpoymos, H. C. Ilypsimea [u ap.]. - 9-¢ usn., crep. - Mocksa : [Ipoda, 2020. -
2 MomnexynsipHast ¢uzuka u|335 c. : uin. - (Poccuiickuit yue6Huk). - ISBN 978-5-358-23175-7.
TepPMOJINHAMUKA 2. EcrectBo3nanue. 11 kiacc. ba3ossiii yposens : yuebnuk / O. C. Tabpuemnsn, U.
I'. Octpoymog, H. C. Ilypsimesa [u ap.]. - 8-e u3z., nepepad. - Mocksa : [Ipoda,
2019. - 287 c. : un. - (Poccuiicknii yue6HuK). - ISBN 978-5-358-17799-4.

1. EcrectBo3nanme. 10 kinacc. ba3oBsiit ypoBens : yueoHuk / O. C. I'abpuensH, U.
I'. Octpoymos, H. C. [lypemmesa [u ap.]. - 9-¢ uzn., crep. - Mocksa : [Ipoda, 2020. -
335 c. : nin. - (Poccuiickuit yueonuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. bazosblii yposens : yueonuk / O. C. I'abpuensn, 1.
I'. Octpoymos, H. C. [Typsruesa [u ap.]. - 8-e u3n., nepepad. - Mocksa : [lpocda,
2019. - 287 c. : mi. - (Poccutickuii yueonuk). - ISBN 978-5-358-17799-4.

3 DekTpoArHAMUKA

1. EcrectBo3nanue. 10 knacc. bazosblii ypoBens : yueonuk / O. C. ['abpuensn, 1.
4 CtpoeHnue aToMa U I'. Octpoymos, H. C. [Typsriuesa [u ap.]. - 9-e usn., crep. - Mocksa : Ipoda, 2020. -
KBaHTOBasl (PU3UKA 335 c. : mi. - (Poccuiickuit yaeOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanwme. 11 knacc. ba3ossiit ypoBens : yuebnuk / O. C. I'abpuensn, U.
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I'. Octpoymos, H. C. [lypeimesa [u np.]. - 8-¢ uzg., nepepad. - Mockga : [lpoda,
2019. - 287 c. : un. - (Poccuiicknii yaeOHMK). - ISBN 978-5-358-17799-4.

5 DBoJIIOLMS BCEJICHHOHN

1. EcrectBo3nanme. 10 kinacc. ba3oBsiit ypoBens : yueonuk / O. C. ['abpuensH, U.
I'. Octpoymos, H. C. [Typemmena [u mp.]. - 9-e uzn., crep. - Mocksa : [Ipoda, 2020. -
335 c. : mi. - (Poccmiickuit yaeOHMK). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanme. 11 xiacc. bazoBsiit ypoBens : yuebnuk / O. C. ['abpuemnsn, U.
I'. Octpoymos, H. C. [lypsmmesa [u mp.]. - 8-e uzn., mepepad. - Mocksa : Ipoda,
2019. - 287 c. : mi. - (Poccuiickuii yueOHUK). - ISBN 978-5-358-17799-4.

Pazgen 2. Xumus

OCHOBHBIE TTIOHSTHS U
3aKOHBI XUMHH

1. EcrectBo3nanme. 10 xinacc. bazoBriit ypoBens : yuebnuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. [Typemmena [u mp.]. - 9-e uzn., ctep. - Mocksa : [Ipoda, 2020. -
335 c. : m. - (Poccuiickuii yueOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. bazosblit ypoBens : yueonuk / O. C. ['abpuenss, 1.
I'. Octpoymos, H. C. [lypsimera [u np.]. - 8-¢ uzg., nepepad. - Mockga : [lpoda,
2019. - 287 c. : ui. - (Poccutickuii yueonuk). - ISBN 978-5-358-17799-4.

Ilepuoauueckuii 3akoH

1. EcrectBo3nanue. 10 knacc. bazoBblii yposens : yueonuk / O. C. ['abpuensn, 1.
I'. Octpoymos, H. C. [lypeimesa [u np.]. - 9-¢ uzn., crep. - Mocksa : [Ipoda, 2020. -
335 c. : mn. - (Poccuiickuii yueOHuK). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanme. 11 xiacc. bazoBsiit ypoBens : yuebnuk / O. C. 'abpuemnsn, U.
I'. Octpoymos, H. C. [Typemmena [u np.]. - 8-¢ uzn., mepepad. - Mocksa : Ipoda,
2019. - 287 c. : un. - (Poccuiickuit yae6nuk). - ISBN 978-5-358-17799-4.

CTpOCHI/Ie BCIICCTBA

1. EcrectBo3Hanme. 10 xinacc. bazoBeiit ypoBens : yuebnuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. [lypemmesa [u np.]. - 9-e uzn., ctep. - Mocksa : [Ipoda, 2020. -
335 c. : mi. - (Poccwiickuii yaeOHUK). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. bazoBblit yposens : yueonuk / O. C. 'aGpuensn, U.
I'. Octpoymos, H. C. [lypsimiesa [u ap.]. - 8-¢ usz., nepepad. - Mockga : [lpoda,
2019. - 287 c. : mi. - (Poccutickuii yueonuk). - ISBN 978-5-358-17799-4.

Bona. PactBopsl

1. EcrectBo3nanue. 10 knacc. bazoBblit ypoBens : yueonuk / O. C. I'abpuensy, U.
I'. Octpoymos, H. C. Ilypsimea [u map.]. - 9-¢ usn., ctep. - Mocksa : [Ipoda, 2020. -
335 c. : min. - (Poccuiickuit yueOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanue. 11 knacc. bazosblii ypoBens : yueOnuk / O. C. I'abpuenss, 1.
I'. Octpoymos, H. C. Ilypemmesa [u np.]. - 8-¢ uzn., mepepad. - Mocksa : Ipoda,
2019. - 287 c. : mn. - (Poccutickuit yae6nuk). - ISBN 978-5-358-17799-4.

XuMuieckue peakiuu

1. EcrectBo3Hanme. 10 xiacc. bazoBriit yposens : yuebnuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. [lypemmena [u ap.]. - 9-e uzn., ctep. - Mocksa : [Ipoda, 2020. -
335 c. : mi. - (Poccwiickuii yaeOHUK). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanme. 11 kiacc. bazoBsiil ypoBens : yuebnuk / O. C. ['abpuensn, U.
I'. Octpoymos, H. C. [Typemmesa [u np.]. - 8-¢ uzg., mepepad. - Mocksa : poda,
2019. - 287 c. : un. - (Poccuiickuii yue6HuK). - ISBN 978-5-358-17799-4.

Knaccudukarus
HEOPTaHMYECKUX
COEIMHEHU N

1. EcrectBo3nanue. 10 knacc. bazoBblii ypoBens : yueOnuk / O. C. ['abpuensn, 1.
I'. Octpoymos, H. C. Ilypsimea [u ap.]. - 9-¢ usn., ctep. - Mocksa : [Ipoda, 2020. -
335 c. : mi. - (Poccuiickuit yueOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanue. 11 knacc. bazoBblii yposens : yueOnuk / O. C. I'abpuensn, 1.
I'. Octpoymog, H. C. Ilypsimiesa [u ap.]. - 8-¢ usz., nepepad. - Mockga : [lpoda,
2019. - 287 c. : mn. - (Poccutickuit yaeoHuk). - ISBN 978-5-358-17799-4.

MerTajibl 1 HEMETAIbI.

1. EcrectBo3Hanme. 10 kiacc. bazoBsiit ypoBens : yuebnuk / O. C. 'abpuenss, U.
I'. Octpoymos, H. C. [lypemmesa [u np.]. - 9-¢ uzn., ctep. - Mocksa : [Ipoda, 2020. -
335 c. : m. - (Poccwiickuii yaeOHUK). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanme. 11 kiacc. bazoBsiil ypoBens : yuebnuk / O. C. ['abpuensn, U.
I'. Octpoymos, H. C. [lypemmesa [u np.]. - 8-¢ uzn., mepepad. - Mocksa : poda,
2019. - 287 c. : un. - (Poccutickuit yaeoHuk). - ISBN 978-5-358-17799-4.

1. EcrectBo3nanme. 10 kiacc. bazoBsiit yposens : yuebnuk / O. C. 'abpuenss, U.
I'. Octpoymos, H. C. ITypsiieBa [u ap.]. - 9-e u3a., crep. - Mocksa : JIpoda, 2020. -
335 c. : mi. - (Poccwiickuit yueOnuk). - ISBN 978-5-358-23175-7.

YIIEBOI0POTEL. 2. EcrectBo3nanwme. 11 knacc. ba3oBsrit ypoBens : yuebnuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. Ilypsimesa [u ap.]. - 8-e uzz., mepepad. - Mocksa : [Ipoda,
2019. - 287 c. : un. - (Poccuiicknii yueOHUK). - ISBN 978-5-358-17799-4.
1. EcrectBo3nanme. 10 kinacc. ba3oBsiit ypoBens : yueonuk / O. C. I'abpuensH, U.
KHcs10posicoepaie I'. Octpoymos, H. C. ITypsieBa [u ap.]. - 9-e u3a., crep. - Mocksa : JIpoda, 2020. -

OPraHn4cCKUEC BCIIECCTBA

335 c. : nin. - (Poccuiickuit yueonuk). - ISBN 978-5-358-23175-7.
2. EcrectBo3nanue. 11 kmacc. bazosblit ypoBens : yueonuk / O. C. I'abpuensn, 1.
I'. Octpoymos, H. C. [Typsiuesa [u ap.]. - 8-e u3s., nepepad. - Mocksa : Ipocda,
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2019. - 287 c. : un. - (Poccutickuii yueonuk). - ISBN 978-5-358-17799-4.

1. EcrectBo3nanue. 10 knacc. bazosblii yposens : yueonuk / O. C. ['abpuenss, 1.
I'. Octpoymos, H. C. [lypeimea [u np.]. - 9-¢ uzn., crep. - Mocksa : [Ipoda, 2020. -
335 c. : mi. - (Poccmiicknit yaeOHMK). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanme. 11 xiacc. bazoBerii ypoBens : yaebnuk / O. C. I'abpuensy, 1.
I'. Octpoymos, H. C. [Typsmmesa [u np.]. - 8-e uzn., mepepad. - Mocksa : poda,
2019. - 287 c. : nn. - (Poccuiickuii yueonuk). - ISBN 978-5-358-17799-4.

A30T00)1ep>Ka1111/1e
OpPraHnv4eCKue COCANHCHUA

1. EcrectBo3Hanme. 10 xinacc. bazossiii yposens : yuaebnnk / O. C. 'abpuensy, 1.
I'. Octpoymos, H. C. [Typemmena [u mp.]. - 9-e uzn., crep. - Mocksa : [Ipoda, 2020. -
335 c. : mi. - (Poccmiickuit yaeOHMK). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 kmacc. bazosblit ypoBens : yueonuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. [lypsimesa [u np.]. - 8-¢ uzg., nepepad. - Mockga : [lpoda,
2019. - 287 c. : ui. - (Poccutickuii yueonuk). - ISBN 978-5-358-17799-4.

XUMUS ¥ KA3HL. XUMHSA B
OBITY

Pasgen 3. buonorus

1. EcrectBo3nanue. 10 knacc. bazosblit ypoBens : yueonuk / O. C. I'abpuensn, U.
I'. Octpoymos, H. C. [lypeimea [u np.]. - 9-¢ uzn., crep. - Mocksa : [Ipoda, 2020. -
Breacumne 335 c. : mn. - (Poccuiickuii yueOHuK). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. bazosblii ypoBens : yueonuk / O. C. I'abpuenss, 1.
I'. Octpoymos, H. C. Ilypsimesa [u np.]. - 8-¢ uzg., nepepad. - Mockga : [lpoda,
2019. - 287 c. : mn. - (Poccutickuit yae6nuk). - ISBN 978-5-358-17799-4.

1. EcrectBo3nHanme. 10 xiacc. bazoBsiit ypoBens : yuebnuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. [lypemmesa [u np.]. - 9-e uzn., crep. - Mocksa : [Ipoda, 2020. -
Krnetka. 335 c. : mi. - (Poccmiickuii yaeOHUK). - [ISBN 978-5-358-23175-7.

2. EctrectBo3Hanme. 11 kiacc. bazoBsiit ypoBens : yuebnuk / O. C. 'abpuensn, U.
I'. Octpoymos, H. C. [lypemmesa [u mp.]. - 8-¢ uzn., mepepad. - Mocksa : [Ipoda,
2019. - 287 c. : mi. - (Poccutickuii yueoHuk). - ISBN 978-5-358-17799-4.

1. EcrectBo3Hanue. 10 knacc. bazoBblii ypoBens : yueOnuk / O. C. ['abpuenss, 1.
I'. Octpoymos, H. C. Ilypsimena [u mp.]. - 9-¢ usn., ctep. - Mocksa : [Ipoda, 2020. -
335 c. : min. - (Poccuiickuit yueOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanue. 11 knacc. bazoBblii yposens : yueOnuk / O. C. ['abpuenss, 1.
I'. Octpoymos, H. C. [lypsimesa [u ap.]. - 8-¢ usz., nepepad. - Mockga : [lpoda,
2019. - 287 c. : ui. - (Poccutickuii yueoHuk). - ISBN 978-5-358-17799-4.

Opranusm

1. EcrectBo3Hanue. 10 knacc. bazoBblii ypoBens : yueOnuk / O. C. ['abpuenss, 1.
I'. Octpoymos, H. C. [lypemmesa [u np.]. - 9-e uzn., crep. - Mocksa : [Ipoda, 2020. -
Bun 335 c. : mi. - (Poccwiickuii yaeOHUK). - ISBN 978-5-358-23175-7.

2. EcrectBo3Hanme. 11 kiacc. bazoBsiit ypoBens : yuebnuk / O. C. ['abpuensn, U.
I'. Octpoymos, H. C. [Typemmesa [u np.]. - 8-¢ uzn., mepepad. - Mocksa : poda,
2019. - 287 c. : mn. - (Poccutickuit yaeoHuk). - ISBN 978-5-358-17799-4.

1. EcrectBo3Hanme. 10 xiacc. ba3oBeiit ypoBens : yuebnuk / O. C. 'abpuensy, U.
I'. Octpoymos, H. C. [lypemmesa [u np.]. - 9-e uzn., ctep. - Mocksa : [poda, 2020. -
DKOCHCTEMBI 335 c. : mi. - (Poccuiickuit yueOnuk). - ISBN 978-5-358-23175-7.

2. EcrectBo3nanue. 11 knacc. bazoBblit ypoBens : yueonuk / O. C. ['abpuensy, U.
I'. Octpoymog, H. C. Ilypsimesa [u ap.]. - 8-e uzz., nepepad. - Mocksa : [Ipoda,
2019. - 287 c. : un. - (Poccuiickuii yue6HuK). - ISBN 978-5-358-17799-4.

KpoMe mepeuncieHHbIX MCTOYHMKOB YYallMHCS MOXKET BOCIIOJIb30BaThCs
MOUCKOBBIMU cHCcTeMaMH ceTu THTepHEeT 1o TeMe caMOoCTOATEIbHON pabOThI.

JIns ~ OCBOEHWS  JUCHUIUIMHBI W CaMOCTOSTEIBHOTO  BBHITIOJHEHUS
MPEeyCMOTPEHHBIX Y4eOHOM TporpaMMoil Kypca 3aJaHuil MOKET OBITh HCIOJIB30BaHO
cienyrliee yaeOHO-METOIMYECKOe 0OecrieueHue:

-METOJIMYECKHE PEKOMEHJAINH K BBITIOTHEHUIO MPAKTHYECKUX W JTaOOPaTOPHBIX
pabor;

-METOINYECKHE PEKOMEHAINH K CAMOCTOSTENIbHOM padoTe.

Hauanom opranuszamuu 11000i caMOCTOSTETbHON Pa0OThI JOHKHO OBITh IPUBUTHE
HaBbIKOB M YMEHHMI T'paMOTHOM paboThl ¢ y4eOHOM W HayyHOM nuTeparypod. DTOT
IpoIecC, B TEPBYIO OYEpEelb, CBA3aH C HAXOXKICHUEM HEOOXOIUMOW IJIsi YCHEIIHOTO
OBNAJICHUS Y4YeOHBIM MaTepuajoM JIMUTEPaTypol. Yyaliuics JODKEH  YMETb
NoJIb30BaThCs OHIAMU OUOIMOTEK U CIIPaBOYHO-OMOIMOrpaduuecKUMU U3TaHUSIMU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

JUia U3y4yeHusl €CTECTBO3HAHUS MPENyCMaTPHUBAETCS HMCIOIb30BAaHUE B y4eOHOM
npoluecce aKTUBHBIX M HMHTEPAKTUBHBIX (OPM  MPOBENEHUS  AYAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATUI C LEIbl0 (OPMHUPOBAHUS U Pa3BUTHUA NPOPECCHOHAIBHBIX
HaBBIKOB 00yYaIOLINXCS.

B npouecce 00ydueHus: NpUMEHSIOTCS 00pa30BaTEIbHBIE TEXHOJIOIMH JTMYHOCTHO-

NESTENbHOCTHOTO,  pa3BUBamIIero W mpoOinemHoro  oOyuenus.  OOs3areneH
71a00paTOPHBIN MPAKTUKYM IO pa3zesiaM JUCITUTUIMHBI.

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

MMpE3CHTAlNN, MHTCPAKTUBHBIC TCXHOJIOI'U.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHH NPH NMPOBEIEHUH JEeKINI

. Kou.
INe Tema Bup! npuMeHsSIeMbIX 00pa30BaTEIbHBIX TEXHOIOTUI ac
1 Mexannxa KoMmbproTepHBIE CHMYIIAINN, pa300p KOHKPETHBIX 1
CUTYyaluH, TPYNIOBBIE JUCKYCCHH
b MonexymnspHas Qpu3nka u KoMmbroTepHbIC CUMYIISIIAN, pa300p KOHKPETHBIX 1
TepMOJIUHAMUKA CUTYyalUH, TPYNIIOBbIE JUCKYCCHH
3 DrexrponuHamika KoMIBIOTEpHBIC CUMYJISIINAHN, Pa300p KOHKPETHBIX 1
CUTYallii, TPYIIIOBBIC JUCKYCCHU
KoMIIbIOTepHBIE CUMYIISLINIY, Pa300p KOHKPETHBIX
4 |CtpoeHHe aToMa 1 KBaHTOBas (hH3HKa Tep YIALIHHL, P p P 1
CUTYallii, TPYIIIOBBIC JUCKYCCHH
T T S — KoMmbroTepHBIC CUMYIISIIAN, pa300p KOHKPETHBIX 5
CUTYyalUH, TPYNIIOBBIE JUCKYCCHH
KoMITbIOTEpHBIE CUMYIISIIAN, Pa300p KOHKPETHBIX
6 |OcHOBHBIE ITOHITHS U 3aKOHBI XHMUH N P YIAIAH, P w P P 1
CUTYyalUH, FPYIIIOBbIE JUCKYCCUU
. KoMIIbIOTEpHBIE CUMYIISIIUY, Pa300p KOHKPETHBIX
7  [[lepuognueckuii 3aK0H . P YIALIH, P P P 1
CUTYallii, TPYIIIOBBIC JTUCKYCCHH
8 (Crpocmue semecTsa KoMImbloTepHbIe CUMYIISIIINNI, pa300p KOHKPETHBIX |
CHTyallui, TPYIIIOBEIEC JTUCKYCCHU
2
9 [Bona. Pactsops! KoMIbrOTepHBIE CUMYIISIIAN, pa300p KOHKPETHBIX |
CHTyaIlMi, TPYIIIOBEIE JTUCKYCCHU
2
KoMIIbIOTEpHBIE CUMYIISLIUY, Pa300p KOHKPETHBIX
10 [Xumuueckue peakiuu . P YIALIH, P P P 1
CUTYallii, TPYIIIOBBIC JTUCKYCCHH
11 Knaccugukanust HeopraHMYeCKHX KoMImbloTepHbIe CUMYIISIIINNI, pa300p KOHKPETHBIX 1
COEIMHEHUI CUTyalui, FPYNIIOBbIE JUCKYCCUH
IKoMIIbIOTEpHBIE CUMYIISIIIMK, Pa300p KOHKPETHBIX
12 [MeTayisl 1 HEMETAIIEL. N P YIAIH, P P 1*
CUTYalUH, TPYIIOBbIE JUCKYCCUU
VIIeBOIOpOIBI KoMIbrOTepHBIE CUMYJISIHAN, pa300p KOHKPETHBIX
13 CUTYalUH, TPYIIIOBbIE JUCKYCCUU 1
» KuCI0poAcoiepIKaLie OpraHuecKue IKoMITbIoTepHBIE CUMYIISIIMHT, pa300p KOHKPETHBIX |
BelecTBa. CUTYaIlii, TPYIIIOBBIC JUCKYCCHH
15 A30TCOHep>KaHII/Ie OpraHu4YecKue KOMHB}OTepHHe CUMYJIAINH, p3.360p KOHKPETHBIX |
CO€IMHEHUS CHTyaHHﬁ, TPYMIIOBBIE TUCKYCCHUU
IKOMIIBIOTEPHEIE CUMYIISIIMH, Pa300p KOHKPETHBIX
16 [Xumus u xKu3Hb. XUMHA B OBITY p YIGIIH, p p P 1

cmyaunﬁ, T'pynmnoBbI€ TUCKYCCHUU
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IKOMIIBIOTEPHEIE CUMYIISLIMH, Pa300p KOHKPETHBIX
17 [BBenenue N p YJALUH, P p P 1
CUTYaIlii, TPYIIIIOBBIC TUCKYCCHH
IKOMITbIOTEpHBIE CUMYIISILIMH, Pa300p KOHKPETHBIX
18 [Krnerxa. Tep y » Pasbop KOHKP 3
CUTyaluii, TPYIIIOBBIC TUCKYCCHU
IKoMITbIOTEpHBIE CUMYIISILIMH, Pa300p KOHKPETHBIX
19 |Opramamm ep Y P p p 1
CUTyaluii, TPYIIIOBBIC TUCKYCCHU
b0 [Bux KoMmbproTepHBIE CHMYIISINN, pa300p KOHKPETHBIX 1
CUTyaluii, TPYIIIOBBIE TUCKYCCHU
IKOMITbIOTEpHBIE CUMYIISILIMH, Pa300p KOHKPETHBIX 1
21 [DKOCHCTEMBI N P Y - P p P
CUTyaluii, TPYIIIOBBIE TUCKYCCHU
HWtoro 1o Kypcey| 24
B TOM YHCJIe HHTEpAaKTUBHOE 00yueHme™ 1*

3.2.00pa3oBaTe/bHbIC TEXHOJOIMHU NPH NPOBEACHUH NMPAKTHYECKHUX 3aAHATHI
(1adopaTopHbIX padoT)

Ne | Tema 3anarus Buzpl npuMeHsieMbIX 00pa3oBaTeNbHBIX Ko
TEXHOJIOIUil yac
1 HccnenoBanue ABWKEHUA Tela MO ACHCTBUEM KommsroTepHsie cumysnum, pazoop 2
MOCTOSIHHOMN CHJIBI KOHKPETHBIX CHTYaIlMH, TPYIIOBIE AUCKYCCHU
2 |M3ydeHue 3aKOHA COXpPaHEHUS UMITYJIbCA U KommsroTepHsie cumymsinum, pazoop 2
PEaKTUBHOTO ABUKCHUS KOHKPCTHBIX CI/ITyaHI/H\/’I, TpynIoBbI€ IUCKYCCUU
3 M3mepenus TMHEUKON U IITaHT€HUUPKYJIEM KommbrotepHbie cumynsiiuu, pazoop 2%
KOHKPETHBIX CUTYaIui, TPYNIIOBbIe JUCKYCCUU
4  |M3MepeHus TMHEUKOHN U MITaHTCHIIMPKYIEM KommsroTepHsie cumymsinum, pazoop 2%
KOHKPETHBIX CHTYaIllH, TPYIIOBEIE AUCKYCCHU
5 W3mepeHue BIIaXXHOCTU BO3AYXa KommsroTepHsie cumysnum, pazoop 2
KOHKPETHBIX CHTYaIlMH, TPYIIOBIE AUCKYCCHU
6 |M3MepeHHe MOBEPXHOCTHOTO HATSDKEHHMS JKUAKOCTH | KoMITbIOTEpHBIE CUMYIISIUH, Pa30oop 2
KOHKPETHBIX CUTYaIui, TPYNIIOBbIe JUCKYCCUU
7 N3yuenue 3akona OMa Juid ydyacTka Lenu KommerotepHbie cumymnsiiuu, pazoop 2
KOHKPETHBIX CUTyallui, TPYIIOBbIE JUCKYCCUU
8  |H3yucHwue sSBICHUS 3JICKTPOMArHUTHON HHAYKIUK | KoMmbroTepHble cumynsauy, pa3oop 2
KOHKPETHBIX CUTYaIui, TPYNIIOBbIE JUCKYCCUH
9 |Ucnonp3oBanue hoTodPdekra B TEXHUKE Kommerotepubie cumynsiiuu, pazoop 2%
KOHKPETHBIX CHTYaIlNH, TPYIIIOBbIE AUCKYCCHU
10 |HaGsmtoneHue u perucTpanny 3apspkeHHbIX yactul] | KommbloTepHble cuMyisinmu, pa3oop 2
KOHKPETHBIX CHTYaIMH, TPYIIIOBEIE AUCKYCCHU
11 | TepMosinepHsIii CHHTE3 KommsroTepHsie cumyssnum, pazoop
KOHKPETHBIX CHTYaIlHH, TPYIIOBbIE AUCKYCCUH | 2%
12 |IIpuponsa XMMHYIECKOH CBS3H KommbroTepHsie cumysnum, pazoop 2
KOHKPETHBIX CHTYaIlHH, TPYIIIOBbIE AUCKYCCHU
13 | OmpeneneHue KeCTKOCTH BOBI KommbrorepHsie cumyssinum, pazoop 2
KOHKPETHBIX CUTYallMi, TPYIIIOBEIE AUCKYCCHU
14 | Xumudeckrie CBOHCTBA KUCJIOT 1 OCHOBAaHUM B KomnbroTepHbIe CUMYIISIIAA, pa30oop 2
ceete TDJ] KOHKPETHBIX CUTYAIHH, TPYIIOBEIE JUCKYCCHH
15 | O6mas xapakTeprucTiKa MeTayuioB. O6mas KommbrorepHsie cumyssinum, pazoop 2
XapaKTEpUCTHUKA TJIaBHBIX NOAIPYII HEMETAIIOB KOHKDETHBIX CUTYALHH, IPYIIOBBIC JUCKYCCHH
Ha MPUMepe TaJIOTCHOB.
16 |OOGmas xapaKTepuCTHKa YIIeBOIOPOIOB KomnbrotepHble cuMyIsImuu, pazoop 2%
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KOHKPETHBIX CUTYAIHi, TPYIIOBEIC JUCKYCCHH

17 |CgoiicTBa M MPUMEHCHHSI CIIUPTOB, KapOOHOBBIX | KoMmbroTepHBIC CUMYJISIIIAU, pa30oop 2
KHCTIOT M CIOXKHBIX 5QHPOB. KOHKPETHBIX CUTYallli, TPYIIIOBbIE AUCKYCCHH
18 | JKuBas npupona kak 00beKT u3ydeHus ouonorun | KommerotepHble cuMysinmu, pa3oop 2%
KOHKPETHBIX CHTYaIllH, TPYNIIOBIE AUCKYCCHU
19 | Pa3mHOXeHIE OpraHu3MOB, ero (GOPMEI U KommbroTepHsie cumyssinum, pazoop 2%
3HaueHue. THauBUyanpHOE pa3sBUTHE KOHKPETHBIX CHTYalH, IPYNIOBbIC JUCKYCCHH
MHOTOKJIETOYHOTO OpraHi3Ma (OHTOT'€HE3).
20 |M3ydeHue cTpoeHMs PACTUTEIBHOMN U )KUBOTHOI KommsroTepHsie cumymsnum, pazoop 2
KIETKU KOHKPETHBIX CHTYaIllH, TPYNIIOBEIE AUCKYCCHU
21 |OpranusMm - exusoe 1eioe. MHorooGpasue KommsroTepHsie cumymsnum, pazoop 2%
OpraHH3MOB KOHKPETHBIX CHTYaIllH, TPYNIIOBEIE AUCKYCCHU
22 |Tunote3bl MPOUCXOXKICHUS KU3HU. YcioxkHenue |KommbloTepHble cuMyisinmu, pa3oop 2
JKUBBIX OPTaHM3MOB Ha 3eMIe B IpOIEcce KOHKPETHBIX CHTYaLUH, IPYIIIOBBIC IUCKYCCHH.
3BOJIIOLUM. AHTpPONOTEHe3 M ero KomMMyHUKAaTHBHbIE TPEHHHTH
3aKOHOMEPHOCTH. J[0Ka3aTenbCcTBa POACTBA
YeJI0BEeKa C MIIEKONUTAIONIMMH YKUBOTHBIMH.
23 | M3y4eHue NpUCIOCOOIEHHOCTH OPTaHU3MOB K KommsroTepHsie cumysinum, pazoop 4
cpeze oOUTaHus KOHKPETHBIX CHTYaIlNH, TPYNIIOBEIE AUCKYCCHH
Hroro mo xypcy | 48
B TOM YHCJIe UHTEpPaKTUBHOE 00y4yeHnue* | 16*
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4. YCJIOBMSI PEAJIM3ALIMU TIPOTPAMMBI YYEBHOI
TUCHMILTAHBI

4.1. MarepuajJbHO-TeXHUYeCKass 0a3a, HeoOXoAuMasi ISl OCYIIEeCTBJIEHUS
00pa30BaTeILHOIO MpoLecca Mo AUCHUIIMHE

Peanuzanus yueOHOM auciurinubl EcTecTBO3HaHUE TpeOyeT HAIUUUS y4eOHOTO
KaOuHeTa i1 MPOBEACHUS TEOPETUUYECKUX M MPAKTUUECKUX 3aHSATUH U J1aO0paTopuio
COOTBETCTBYIOLIETO POdUIIS.

Peanuzanuss  y4eOHOW  JUCHUIUIMHBI  OCYIIECTBISIETCS B CIHEHUAIBHO
000py/IOBaHHOM KaOWMHETE €CTeCTBEHHOHAYUHBIX AUCIIUIUIMH, 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
JI€ATEIbHOCTHU M0 €CTECTBEHHOHAYYHBIM JTUCIUIUIMHAM,

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

4.2 Ilepeyenb HEOOXOAMMOI0 MPOTrPAMMHOIO0 00ecIeYeHust

1. 7-zip (;uueH3ust Ha aHrI. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (muueH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (uiieH3us -

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

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

5. Free Commander (MueH3us
https://freecommander. com/ru/%dO%bb%dO%bS%dl%86%d0%b5%d0%bd%d0%b7%d
0%b8%d1%8f/)

6. Google Chrome (uueH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice (B cB0O0AHOM A0CTYTIE)

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 JuTEpaTypa

1 EcrectBo3nanue. 10 kiacc. bazoBsiit ypoBens : yueonuk / O. C. I'aGpuensu, U.
I'. Octpoymog, H. C. IlypsimieBa [u ap.]. - 9-e u3a., crep. - Mocksa : [poda, 2020. - 335
c. : . - (Poccutickuii yue6uuk). - ISBN 978-5-358-23175-7.

2 EcrtectBo3nanue. 11 kmacc. bazoBslit ypoBens : yue6nuk / O. C. ['abpuensin, U.
I'. Octpoymos, H. C. [lypsimieBa [u ap.]. - 8- uzn., nepepad. - Mocksa : JIpoda, 2019. -
287 c. : mi. - (Poccuiickuii yue6Huk). - ISBN 978-5-358-17799-4.

5.2. lonoTHUTEIbHASA JIUTEPATYypa

1. buonorus : yueOnuk u npaktukym st CI1O / B. H. Speirun [u ap.] ; moxg pen.
B. H. fdpsiruna. — 2-e u3a. — M. : UznarensctBo FOpaiit, 2018. — 378 ¢. — (Cepus :
[IpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09603-3. — URL: www.biblio-
online.ru/book/78C201E2-958E-4E3B-B76E-B6BAB99F5D18.

2. Huxkutnaa, H. I'. OOmas u Heopranmdeckas xumus. B 2 4. Yactep 1.
Teopernueckue ocHOBHI : yueOHUK M npaktukyM juis CIIO / H. I'. Hukurtuna, B. U.
['pebenbkoBa. — 2-¢ U3., nep. u gomn. — M. : M3gatensctBo FOpaiit, 2018. — 211 ¢. —
(Cepust : Ilpodeccuonanbnoe obOpazoBanme). — ISBN 978-5-534-03676-3. — URL:
www.biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030

3. Caenko, O. E. EcrectBo3HaHue [DNeKTpOHHBIN pecypc| : yueb.mocobue /
O.E.Caenxo, T. I1. Tpymuna, O. B. Apytionssn. — M. :KuoPyc, 2018. — 364 c. — (CIIO).
— ISBN 978-5-406-04314-1. https://www.book.ru/book/916518.

4. CysopoB, A. B. OOmas u Heopranudeckas Xumus. Bompocbl U 3agaud :
yaebnoe nocodbue mns CIIO / A. B. CyBopos, A. b. Hukonbckuii. — 2-e¢ u31., UCHp. H
norn. — M. : U3natenbctBo IOpaiit, 2018. — 309 c. — (Cepus : IIpodeccuonanproe
obOpasoBaHue). — ISBN 978-5-534-07903-6. — URL: www.biblio-
online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D082

5.3. llepuoguueckune U3TAHUA

1. Bompocer €CTECTBO3HAHUS. - URL:
https://e.lanbook.com/journal/2310#journal name

2. Bectouk BI'Y. Cepus 2. Xwumusa. buonorus. I'eorpadus. - URL:
https://e.lanbook.com/journal/2496#journal name

3. Bectouk ~ MockoBckoro YHUBEPCUTETA. Cepus 02. Xumus.
URL:https://dlib.eastview.com/browse/publication/9065/udb/890

4. Bectuuk Cankrt-IletepOyprckoro ynuBepcutera. ®@usuka u xumus. — URL:
https://dlib.eastview.com/browse/publication/71209/udb/2630

5. BectHuk HOxHO-Ypanbckoro rocynapctseHHoro yuusepcurera. Cep. Xumus. —
URL: http://elibrary.ru/contents.asp?titleid=28120.

6. Bectauk IlckoBckoro rocynapcrseHHoro ynusepcurera. Cepusi: EctecTBeHHbIE
u pusuko-marematnueckue Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511 .
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7. buonornueckue HayKU B LIKOJIE U BY3€. — URL:
http://elibrary.ru/contents.asp?titleid=53180.

5.4. MaTepHeT-pecypchbl

1. OBC «YuuBepcuterckas 6ubiamoreka ONLINE» [ydeOHble, HayuHbIE 31aHUS,
MEPBOUCTOYHHKH, XYJI0KECTBEHHBIC MMPOU3BEACHUS PA3IUUYHBIX M3ATEIIbCTB; KYPHAIIbI;
MYJIbTUMEIUNHAS KOJUJICKIUS: ayTMOKHUTH, ay1noailibl, BUICOKYPChl, HHTEPAaKTUBHbIE
KYpPChI, SKCIPECC-MOJITOTOBKA K JK3aMEHaM, NpPE3CHTAIMH, TECThl, KapThl, OHJIAWH-
SHIUKJIONEIUH, cJoBapu]| : CauT. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC wm3narensctBa «Jlanb» [yueOHBIC, HAYYHBIC W3JAHMS, TMEPBOMCTOUYHHUKH,
XYJ0’KECTBEHHbIE TPOU3BEACHUS PA3IMYHBIX HM3AATEIbCTB; XKypHansl] : caift. — URL:
http://e.lanbook.com.

3. OBC «tOpaiit» [pazaen «BAILIA ITOJAITMCKA: ®umuan KyoIl'Y (r. CnaBsHCK-
Ha-Ky0Oann): yueOHMKH U yueOHbIe TocoOus m3natenbctBa «FOpaitt»] : caifr. — URL:
https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-37D3A9E6DBFB.

4. OBC «Znanium.com» [yuyeOHble, Hay4YHbIEC, Hay4YHO-IIOMYJISIPHbIE MaTepHalIbl
Pa3IMYHBIX U3/1aTEIbCTB, XKypHaubl] : callT. — URL: http://znanium.com/.

5. ObC «BOOK.ru» [yueOnbie n3mganus — kojekuus aisg CITIO] : caiit. — URL:
https://www.book.ru/cat/57

6. Hayunas snextponHas 6ubnuoreka. MoHorpaduu, u3JaHHbIE B U3aTEIIbCTBE
Poccutickoit Akagemun EcTtecTBOo3HAHUS [MOJHOTEKCTOBBI pecypc CBOOOJTHOTO JOCTY-
na] : cait. — URL: https://www.monographies.ru/.

7. Haydnas snexkTpoHHas O0mbinoTeka crarei u myonukanuii «eLibrary.ru» [poc-
cuiickuii MHGOPMAIMOHHO-aHATUTHYECKUI MOpTaid B 00JacTH HAYKH, TEXHOJOTUHU, Me-
JUITAHBI, 00pa30BaHus; OOJbIAs YacTh U3aHUN — cBOOOHOTO MocTyma] : caidT. — URL:
http://elibrary.ru.

8. ba3pl mannbix komnanuu «Mct Bero» [pasnen: Ilepuonnueckue uznanus (Ha
PYCCKOM SI3bIKE€) BKJIIOYAET KOJUICKIMU: M3aanusi mo oOIIeCTBEHHBIM M TYMaHUTAPHBIM
HaykaMm; M3naHus no nenaroruke U oopasoBanuio; M3ganus no mHGOpMalMOHHBIM TeX-
HonorusiM; Cratuctuueckue wusaanus Poccum u ctpan CHI'] : cair. — URL:
http://dlib.eastview.com.

9. KubGepJlennnka : HayuHas HJIEKTpOHHash OMOJIMOTEKa [HAaydHBIE >KypHajbl B
MOJIHOTEKCTOBOM hopmaTe cBoOoIHOTO HocTyma] : caiit. — URL: http://cyberleninka.ru.

10. EnnHOE OKHO AocTyma K 00pa3oBaTeIbHBIM pecypcaM : denepanbHas nHpop-
MAaIMOHHASI CHCTeMa CBOOOIHOTO JIOCTYIA K MHTETPAIIbHOMY KaTauory 00pa3oBaTeIbHbIX
MHTEPHET-PECYPCOB U K DJIEKTPOHHOW OMOIMOTEKE Yy4eOHO-METOIUYECKUX MaTepHalloB
JUIsl BCeX YpOBHEW 00pa3oBaHHUA: JIOIIKOJBHOE, o0Ilee, cpelHee MpodeccuoHanbHOE,
BEICIIIEE, ToMTOTHUTENBHOE : caiiT. — URL: http://window.edu.ru.

11. denepanbHbIil HEeHTP UHPOPMAIMOHHO-00pa30BATEIBHBIX PECYpPCOB I 00-
Ier0, CpelHero MpodeccHoHaIbHOro, JAOMOJTHUTEILHOTO 00pa30BaHMs; MOJHOTEKCTO-
BBII pecypc cBoOoaHoro nocryna] : caiit. — URL: http://fcior.edu.ru.

12. Enunas xostekuus uupoBbX 00pa3oBaTeIbHBIX PECYpCOB [UIs MpEroaaBa-
HUS U U3Y4YCHUS y4eOHBIX TUCIUILIMH HA4aJIbHOTO OOIIET0, OCHOBHOTO OOIIETO U Cpeli-
Hero (MoJIHOTO0) 001Iero 00pa3oBaHusl; MOJHOTEKCTOBBIA Pecypc CBOOOIHOIO JOCTyma] :
caifr. — URL: http://school-collection.edu.ru.
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13. OdpunmansHbplii UHTEPHET-TIOPTAT MPaBoBOM MHpopManuu. ['ocynapcTBenHas
cucTema MpaBoBOM MH(OPMALIMHU [[TOJHOTEKCTOBBIM pecypc CBOOOTHOTO JIOCTYMa] : CauT.
— URL.: http://publication.pravo.gov.ru.

14. Duuknoneauym [Duuukioneanu. CrnoBapu. CrnpaBOYHUKHU : MOJTHOTEKCTO-
BBl pecypce cBoboaHoro noctymna] / ObC «YHuBepcuterckas oudmuoreka ONLINE» :
caiit. — URL: http://enc.biblioclub.ru/.

15. Dnextponnsiii karamor KyOaHCKOro rocy1apcTBEHHOr0 yHHUBEpCUTETa U (Pu-
muanoB. — URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6. METOANYECKHUE YKA3AHUSA OBYYAIOIIIUMCA ITO
OCBOEHMIO JMCHHUIIJINHBI

VYyamuecs Uisl MOJTHOLEHHOTO OCBOEHHUS y4yeOHoro kypca «EctecTBOo3HaHHE»
JOJDKHBI COCTAaBJIATh KOHCIEKTHl Kak IpU IPOCIYIIMBAHHH €r0 TEOPETUYECKOU
(JIEKIMOHHOM) YacTH, TaK M IPU MOATOTOBKE K MPAKTUYECKUM 3aHATUAM. JKenarenbHo,
YyTOOBl ~ KOHCIIEKTHl ~ JIEKIMA M  CEMHMHApOB  3alMCHIBAJUCh B  JIOTUYECKOU
HOCJIEI0BATEIbHOCTU U3YUEHUS Kypca U COJEpKaIicCh B OJHON TETpagu. ITO 0OecrneunuT
OoJiee TOJHYIO MOJAIOTOBKY KaK K TEKYIIUM Y4YeOHBIM 3aHSTHUSAM, TaK U CECCHOHHOMY
KOHTPOJIIO 3HAHUM.

CamocrodarenpHass paboTa ydyamiuxcsi sBIsE€TCA BaxkHeWmedl ¢opMoil yueOHO-
MIO3HABATEJILHOTO Ipouecca. Llenp 3aganuil A7 caMOCTOATENbHON paboThl — 3aKPENUTh
U pacIIUpUTh 3HAHMS, YMEHUS, HABBIKH, NPUOOPETEHHbIE B pe3yJbTaTe H3Y4EHUs
JTUCLUIUIMHBI; OBJAJETh YMEHUEM HCIIONb30BaTh MOJTYYEHHbIE 3HAHUA B MPAKTHYECKOU
paboTe; MoTyYUTh MEPBUYHbIE HABBIKU MPOPECCUOHATIBHON JesITETbHOCTH.

Hauanom opranuzaiuu ir000i caMOCTOSTEIbHONU padOThI TOKHO OBITh IPUBUTHE
HaBBIKOB M YMEHHMI TI'paMOTHOM paboThl ¢ y4eOHOW W HayyHOM nuTeparypod. DTOT
npouecc, B MEPBYI0 OYEpPENb, CBSI3aH C HAXOXKIECHHEM HEOOXOIUMOM ISl YCHEIIHOrO
OBJIQICHUSI Y4eOHBIM MaTepUajoM JHUTeparypoil. Yuamuics NODKEH H3YyYUTh CIHCOK
HOPMAaTUBHO-TIPABOBBIX AKTOB M HYKOHOMMYECKOW JINTEpPaTyphl, PEKOMEHIYEMbIH I10
y4eOHOM [HCUHMIUIMHE; yMETh IM0JIb30BaThCad (oHaaMu OHONMOTEK U  CIPaBOYHO-
ounbamorpaduuecKUMH H3TaHUSIMH.

3amaHus A7 CaMOCTOATENbHON pa0OThl BBIOJHSIOTCS B MUCHBMEHHOM BHJE BO
BHeayIUTOpHOE Bpems. Pabora HomKHA HOCUTH TBOPUECKHM XapakTep, NpU €€ OLEHKE
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
apryMEeHTHpPOBaTh CBOIO MO3MUIMIO IO HCCIENyeMbIM BompocaM. BbriOOp KOHKpETHOTo
3aJJaHUsT IS CaMOCTOSITETIbHOM — paboTBhl  MPOBOAMT  IpenojaBaTeib, BEAYIIUN
NPAKTUYECKUE 3aHATHS B COOTBETCTBMM C IIEPEYHEM, YKa3aHHbIM B IUIaHAX
MIPAaKTUYECKUX 3aHATHM.

OO6miue mpaBuia BBITOJHEHHS TUCEMEHHBIX paboT

Ha mnepBoM 3aHATHM CTYIEHTHl JOJKHBI OBITh MPOMH(OPMHUPOBAHBI O
HEOO0XOJAMMOCTH COOJIOACHNUS HOPM aKaJeMHUYECKOM 3TUKUM M aBTOPCKUX IpaB B XOJeE
oOydeHus. B yacTHOCTH, TPEIOCTABIISIIOTCS CBEICHUSI:

— o6mas nadopmars 00 aBTOPCKUX MpaBax;

— IpaBuja UUTUPOBAHMUS;

— mnpaBuia 0oQOPMIICHHUS CCHUIOK;

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

Henonyctumo BKiItouaTh B CBOIO pabOTy BBLACPKKHU U3 PaOOT APYTUX aBTOPOB Oe3
yKa3aHUs Ha 3TO, MEPEeCcKa3bIBaTh UyXKYyI0 paboTy OJU3KO K TEKCTy 0€3 OTCHUIKHM K HEW,
UCIIOJIb30BAaTh Uy)XHE HAed O0e3 YyKa3zaHus T[EPBOMCTOYHUKOB (3TO KacaeTcsi U
uHpopmanuu, HalgeHHo B WutepHere). Bce cnmyuam mnnaruara JOJKHBI  OBITh
UCKJIIOYEHBI.

Cnucok UCHOJAB30BAHHOM JIUTEpaTypbl JOJDKEH BKIIOYAaTh BCE HMCTOYHHUKHU
uH(pOpMaLUM, HM3YYEHHbIE M MpOpabOTaHHBIE CTYIEHTOM B IPOLIECCE BBIMOIHEHUS
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paboThl, U JOJKeH ObIThb cocTtaBieH B coorBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubmmorpaduueckas ccbuika. O61IMe TpeOOBAHMS U TIPABUIIAY.

TpeboBanusi kK Hanmucanuo pedepara

Pedepar mo maHHOMy Kypcy SBISeTCS OJHMM M3 METOJOB OpraHU3alUH
CaMOCTOSATEIbHOU PabOTHI.

Tembl pedepaToB SBISIOTCS AOMOJHUTEIBHBIM MATEPHAIOM JUISI HM3y4YeHUs
JTAHHOW TUCHUIUIMHEL. Pedepart orieHMBaeTcs B 0JIMH OaJljT B OLIEHKE UTOTO YK3aMeHa

Pedepar pomxkeHn ObITh TOJATOTOBIEH COMVIACHO TEME, NPEIJI0KEHHOU
npenojaaBateneM. JlomyckaeTcsi camMOCTOATENbHBIA BBIOOpP TeMbl pedepaTa, HO IO
COTJIACOBAHUIO C IIPETIOIABATENIEM.

s nHanucanus pedepaTa CTYIAEHT CaMOCTOSITENBHO MOAOUPAET HCTOYHUKU
uH(pOpMaLIUK 10 BBIOpAHHOHN Teme (JuTeparypa y4yeOHasl, nepuoanyeckas u MHrtepHer-
pecypchl)

O6bem pedepara — He meree 10 crpanui popmata A 4.

Pedepar momkeH uMeTb (TUTYIBHBIM JIMCT, COAEp)KaHUE, TEKCT JIOJDKEH OBITh
pa30uT Ha pa3/iesbl, COrJIACHO COJAEPKAaHUIO, 3aKII0UEHHUE, CIIMCOK JINTEPaTyphl HE MEHEE
5 UICTOYHUKOB)

O6cyxnaenne TeM pedepaToB MPOBOAUTCS Ha TE€X MPAKTUYECKUX 3aHATHUSX, 1O
KOTOPBIM OHU pacIipefiesieHbl. DTO sBseTcss 00sA3aTelIbHbIM TpeOoBaHueM. B ciydae He
npelncTaBiIeHus: pedepara COIMVIACHO YCTaHOBIEHHOMY rpaduky (6e3 yBaKHTEIbHOUN
MIPUYMHBI), ydanuiicss o0s3aH MOATOTOBUTH HOBBIN pedepart.

Nudopmanus no pedepary He AomkHa npesbimiaTh 10 MuHyT. BbhicTynmarommii
JIOJIKEH MOJATOTOBUTH KPaTKUE BBIBOJIBI 110 TeME pedepara AJisi KOHCIIEKTUPOBAHUS.

Cnaua pedeparta npemnoaaBaresnto 00si3aTeNbHa.
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7.0 EHOYHBIE CPEJACTBA JJISA KOHTPOJISA YCIIEBAEMOCTH

7.1. lTacnopT (pOoHIA OLIEHOYHBIX CPEICTB

11\/(?1 KonTtponupyemsle pa3aens! (TEMbI) AUCIUATUIHHBI HanmeHnoBaHHE OLIEHOYHOTO CPECTBA
Paznen 1. @usuka

1 Mexannka JIa6. pabora

2 MonexynsapHas pU3MKa 1 TEPMOJMHAMHUKA JIa6. pabora

3 ONeKTpOIMHAMHAKA [pakr. 3ansTre, JIab. paboTa
4 CrtpoeHne aToMa 1 KBaHTOBas (hU3MKa [Ipakr. 3ansTHE

5 OBoumonus BCEICHHOM [IpaxT. 3ansTHE

Paznen 2. Xumusa

6 OCHOBHBIE IOHATHS U 3aKOHBI XUMHHU Pedepar

7 Ilepuoauueckuii 3aKoH Koncnekr

8 CTpoeHne BemecTBa [IpaxT. 3ansTHE

9 Boga. PactBopst JIa6. pabora

10 XUMHYECKUE PEAKITUH IIpe3enTanus

11 Krnaccudukanus HeopraHNYECKUX COCIMHEHUH Koucnekr

12 Mertanibl 1 HEMETAIUIbI [IpaxT. 3ansTHE

13 Y111€BOA0PO 1B [IpaxT. 3ansTHE

14 Kucnopoaconepxaiiye opraHMuecKUe BEIECTBA. [pakr. 3ansTHe, JIab. paboTa
15 A30TCcozepKale OPraHNYECKUE COEAMHEHUS [pakr. 3ansTHe, JIab. paboTa
16 XuMus 1 )KU3Hb. XUMHS B OBITY Koncnekr

Paznen 3. buonorus

17 BBenenue [IpaxT. 3aHsTHE

18 KrneTtka. JIab. pabota

19 Opranusm [IpaxT. 3ansTHE

20 Bun [pakr. 3ansTre, JIab. paboTa
21 DKOCHCTEMBI [pakr. 3ansTHe, JIab. paboTa

7.2. KpuTepum OLeHKH pe3yJIbTAaTOB 00y4YeHUs

Kontpons # oleHKka pe3yiabTaToOB

OCBOCHUA

yueOHOMH

JTUCIUILINHBI

OCYILIECTBIISIETCS TPEIoJiaBaTeieM B IPOLIECCe IPOBEACHHUS MPAaKTHUECKUX pador,
TECTUPOBaHUA, COOECEeIOBaHUs 1O PE3yJibTaTaM BBITIOJIHEHUS JIa0OpaTOPHBIX padoT, a
TaKKe PEIICHHS 3a/ad, COCTaBJICHHs pabouyux TaOJMI[ U TOATOTOBKH COOOIIEHUN K
YpOKy. 3HaHHMS CTY/ACHTOB Ha NPAKTUYECKUX 3aHATHUAX OLIEHHUBAIOTCS OTMETKaMU
«OTIIUYHOY, «XOPOILO0», «yIAOBIETBOPUTEIBLHO» U «HEYAOBIECTBOPUTEIILHOY.

OneHka «OTIAMYHO» BBICTABISAETCSA, KOIJAa CTYIEHb II0Ka3bIBA€T IIIyOOKOE
BCECTOPOHHEE 3HAHUE pas3desia JUCHUIUIMHBI, O005S3aTeIbHOM M JOMOJHUTEIbHON
JUTEpaTypbl, apryMEHTHPOBAHO M JIOTHUYECKH CTPOMHO U3JIaraeT MaTepuasi, MOXKET
MPUMEHATH 3HAHUSA JIJIS1 aHAJIM3a KOHKPETHBIX CUTYaIUH.

OneHka «XOpOUIIO» CTABUTCS MPU TBEPIAbIX 3HAHMSAX pas3zesia JAUCHMIUIUHBI,
o0s3aTeNIbHON  JHUTEepaTypbl, 3HAKOMCTBE C  JIONOJHUTEIbHOW  JIUTEPATYpPOH,
apryMEHTUPOBAHHOM H3JIOKEHUM Marepualia, yMEHUM MPUMEHUTh 3HAHUS U1 aHallu3a
KOHKPETHBIX CUTYalUH.

OneHka «yIOBIETBOPUTENBHO» CTaBUTCS, KOTJAa CTYJEHT B OCHOBHOM 3HAaeT
pazzien AUCHUIUIMHBI, MOXKET MPAaKTUUECKU TPUMEHUTh CBOU 3HAHUS.

OneHka «Hey10BIETBOPUTEIBHO» CTABUTCS, KOI/Ia CTYAEHT HE OCBOUJI OCHOBHOTO
coJiep KaHMsl IpeAMeTa U ¢1abo 3HaeT u3ydaeMblid pa3zell JUCIUILIAHEIL.
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7.3 OueHovHbIe CPeACTBA /AJIsl MPOBeAeHNUs TEKYIeil aTTecTalun

B nanHom pa3znesne nmpuBoAsiTCS 00pa3nbl OLEHOYHBIX cpeacTB. IloaHbIH
KOMILIEKT OLEHOYHBIX CPeICTB NPUBOAUTCH B DOHIE OLIEHOYHBIX CPECTB.
Texymuii KOHTPOJIL MPOBOAUTCA B popMme:

-(ppOHTANBHBIN OTPOC

-MHAUBUYAJIbHBIA YCTHBIN ONPOC
-IIMCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE 10 TEOPETUUECKOMY MaTEpHAITy

-IpaKTUyeckas (J1abopatopHas) padbota

-3amuTa pedepara
-3aIIIATa BBHIITOJHEHHOTO 33 JaHMsI.

o JInunble [Ipumepst
®opma IIpakTuueckuit
P 3HaHMA YMenus onbIT (B1aeHMe) KavecTBa OLICHOYHBIX
CTyZIeHTa CpencTB
YeTHbli Kontpons 3Hanuii | Ouenka ymeHusa | OueHka HaBbIKOB | OleHKa KouTpoasn
(MMCBMEHHBI | MO  ONPENENICHHBIM | pa3nuyaTh paboTsI ¢ | 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 HaBblKOB | OreHka Tembl
[0 ONpE/CNICHHBIM | pa3inuyaTh paboTsl ¢ | cnocobHocTH K | pedepaToB
npobiemam KOHKPETHBIE JIUTEPATYPHBIMH CaMOCTOATENHHO | MPHIIAraroT
TIOHATHS HNCTOYHHKAMHU i pabore W |ca
aHAIN3Y
JIUTEpaTypHBIX
HCTOYHHKOB
IIpaktuueck | Cmpicn noHsTuii: | OmuckIBaTh u | HaBbikamu: OreHka Tembl
ue €CTECTBCHHOHAYYHOE | OOBSCHATH OITHCaHUA U | criocoOHOCTH pabot
(;1abopaTopH | sIBJIEHME, THIIOTE3d, | €CTECTBCHHOHAYUH | OOBSCHEHHS ONEpPaTUBHO U | NMPHJIATaoT
bIe) paboTHl | 3aKOH, TEOpHs, | Ble  SBICHHA W | €CTECTBEHHOHAYYH | KQ4eCTBEHHO cs
BELIECTBO, CBOIICTBa TeN | BIX SBJIEGHUH U | peuiarsb
B3aUMOJICUCTBUE, JIBIDKEHHE CBOICTB TEJ. | MOCTaBJICHHBIE
3NIEKTPOMArHUTHOE HEOeCHBIX TeJl U | JBWKCHHE Ha
ToJie, BOJHA, (POTOH, | MCKYCCTBEHHBIX HEOECHBIX TeNl M | MPAaKTHYECKUX |
aTtoM, aTOMHOE /PO, | CITyTHHMKOB 3€MJIH; | MCKYCCTBEHHBIX 71a00PaTOPHBIX

HOHU3UPYIOIIHE
M3ITyYCHUs, TUTaHeTa,
3BE3/a, TaJIAKTHKA,
Bcenennas;
JKOJIOTHYECKHUE
ACIIEKTHI
HCIOJIB30BaAHUS
YTIIEBOIOPOAHOTO
CBIPbS. 3HaHue
CTPOEHUSI  KJIETOK,
OCHOBHBIX
c11oco0oB
Pa3MHOXXEHHUS
OpraHu3MOB,
CTaJlii OHTOICHE3a
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

CITyTHHUKOB 3eMIIH;
CBOICTBA  Tra3oB,

JKUIKOCTEN u
TBEPIBIX TE,
AJIEKTPOMATHUTHY
10 HHIYKIIHIO,
pacrpocTpaHeHue
3JIEKTPOMAT HUTHBI
X BOJIH, BOJIHOBBIE
CBOIWCTBA  CBETAa,
M3ITyYCHUE H
[IOIVIOIIEHNE CBETA
aToOMOM;
doTordpdexT;
YcTaHOBIIEHUS
3aBHUCHMOCTH
CBOMCTB
XUMHUYECKUX
BEILIECTB oT

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

CTPOCHHS M OOIINX
CBOWCTB
BaKHEHUIITMX
KJIACCOB
HEOPraHUYECKUX U
OpraHUYeCcKHux
COEIMHEHUM,
HCKYCCTBEHHBIX U
CHUHTETHYCCKHUX
TIOJINMEPOB.

CMBICTT
€CTeCTBCHHOHAYYIHBI
X 3aKOHOB
KJIACCUYECKON
MEXaHUKH,
BCEMHPHOTO
TATOTCHHUSI,
COXpaHEHUs] DHEPTUH
HMITYJIbCa u
BIIEKTPUIECKOTO
3apsa,
TEPMOJMHAMHUKH,
ANIEKTPOMArHUTHOM
HHIYKIHH,
¢doToaddexra;
KOJIMYECTBEHHBIX
3aKOHOB XVMHUH
Ilepromueckuii
3aKOH

AN .Menneneesa
BKJIJl POCCUHCKHX U
3apyOSIKHBIX
VUYEHBIX, OKa3aBLIMX
HauOOJIbIIICE
BIMSIHHC Ha pa3BUTHE
€CTECTBO3HAHMS

o0pasyromux ux
XAMHYECKUX
DJIEMEHTOB.
OOBICHATH
3aBHCHMOCThD
CBOWCTB BEIIECTB
OT HX COCTaBa H
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

CTPOEHHUSI aTOMOB
oOpasyronmx Hux
XAMUYECKUX
2JIEMEHTOB.
OOBsICHEHHS
3aBHCUMOCTH
CBOMCTB BEIIECTB
OT HX COCTaBa M
CTpOEHUS
KPUCTaJUTUYCCKUX
pelIeTOoK.
OOBsACHEHHS
XUMHUYECKHUX
SIBIICHUM,
MPOUCXOIAIMNX B
npupoze, ObITy u
Ha TPOU3BOJICTBE.
O1ieHUBaHNSA
BIIMSIHUS
XUMHUYECKOTO
3arpsi3HEHUs
OKpy>Karomen
cpenbl
OpraHu3M
yeJIoBEKA 51
IpyTue JKMBBIE
OpTaHU3MEL,
aHaIM3a 51
OLICHMBaHUS
pa3IMIHBIX
TUIIOTE3
MIPOUCXOMKICHHSI
JKM3HM Ha 3emie;
MIPOBEJICHUS
omucaHus ocobeit
OJHOI'O0 BHUJA IIO
MOP(hOJIOTHIECKO
My KPUTEPHIO.
OTJIM4IHS THITOTE3BI
oT HaYYHBIX
TEOpHil.

Jlenats BBIBOABI Ha
OCHOBE
AKCTIEPUMEHTATIEH
BIX JJAHHBIX.
[TpuBouTh
MPUMEPBI,
MOKA3BIBAOIIIHE,
4T0: HAOMIOAEHUS U
SKCICPUMEHT
SIBJISIFOTCS OCHOBOM
I BBUIBIDKEHHS
TUNOTE3 U TEOPUH,
MO3BOJITIOT
MPOBEPUTH
HACTHHHOCTh
TEOPETUIECKHX
BEIBOJIOB;
€CTECTBEHHOHAYYH
as  Teopus JaeT
BO3MO>KHOCTb
OOBSICHATE

Ha
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SIBJICHUST  TIPHPOJTBI
U Hay4dHbIe (aKThI,
TPE/ICKa3bIBaTh
ele HEU3BECTHBIC
SIBJICHHS

W3BECTHBIC
SIBJICHUSL  [IPUPOJIBI
Y Hay4JHbIe (DaKTHI,
TMPE/ICKa3bIBaTh
ele HEW3BECTHBIC
SIBIICHHS

TectupoBan | Kontpoms 3Hanmii | Onenka ymenus | Onenka HaBbIKoB | OmeHKa Bompocst
ue II0 ONPEACICHHBIM | pa3jindaTb JIOTHYECKOT' O CIIOCOOHOCTH npuiararT
npo6neMaM KOHKPETHBIC aHaJIku3a u OIICpaTUBHO u cA
IIOHATHUS CHUHTE3a npu | Ka4€CTBCHHO
COIIOCTABJICHUH OTBCYATh Ha
KOHKPETHBIX IIOCTABJICHHBIC
IIOHATUN BOINPOCHI
IIpumepHbIe TeCTOBBIE 3aIaHUS
no pusuke:
1. IIporecchl, KOTOpbIE XapaKTEPU3YIOTCS OMNPEACIEHHON MOBTOPSIEMOCTHIO BO
BpEMEHU
1. BotHa
2. mepeMelieHue
3. xoncOaHus
4. umnynsc
2. Bennunna A B ypaBHeHNn ~~>—=4 s
1. ammmuTyna
2. yacroTta
3. mepeMeleHne
4. mUKIA4YeCcKas 4acToTa
3. Bemmunaa @ B ypapHenmn ~S=€ &6
1. ammutyna
2. 4acTorta
3. mepeMeleHue
4. MUKIA4YEeCcKas 4acToTa
Mo XUMHH
1. MakcumasnbHas 3J1€KTPOHHAs eMKOCTh P-TIOTyPOBHS paBHA
1).2 2) 4;
3) 6; 4) 8.

2. DJEKTPOHHOE CTPOCHHE HEUTPAJIBbHOIO aroMa JKejie3a COOTBETCTBYET
KOH(UTrypauuu

a) 1s® 25°2p®3s°3p®3d°4s?;

6) 1s* 2s*2p°3s3p°3d®;

B) 1s” 2s2p°3s?3p°3d’4s';

r) 1s* 2s*2p®3s?3p®3d°4s'4p’.

3. Kakoe yTBepkaeHue ommub6oyHo?
1) 'maBHOE KBAaHTOBOE YHCJIO N OMNPEAEISIET SHEPrHi0 OPOUTAIM U MPUHUMAET
3HaueHus 1, 2, 3...0.
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2) CornacHo npuHiumy Ilaynu Ha ka0 aTOMHOM OpOUTAIN MOXKET HAXOAUTHCS
He OoJiee IBYX 3JIEKTPOHOB C AaHTUIAPAIUIEIbHBIMU CIIMHAMU.

3) B cooTBeTCTBUM C 3JEKTPOHHBIM CTPOCHHUEM aTOMOB CEJIEH U XPOM OTHOCSATCS
COOTBETCTBEHHO K - U d-371eMEHTaM.

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

o OMOJIOTHH:
1. DHepreTHueckas, 3amacarolias, 3aluTHas, CTPOUTEIIbHAS, PETYISATOPHAS — 3TO

GyHKIUW. ..
1. munmugoB 2. OEJIKOB
3.yriaeBojioB 4. ButaMiuHOB

3. 'moGyna — 370 ... CTpyKTypa OEJIKOB.

1. nepBuyHas 2. BropuuHas

3. TpeTu4Has 4. YerBepTuyHas

3. Knetku ¢ xopoio oopMIIEHHBIM SIAPOM
1. ayKapuoThI 2. 'ameTsl

3. aHa3pOoOBI 4. IIpoxapuoThl

IIpumepHble BONMPOCHI [JI NPOBEAEHHUS] YCTHOr0 ONMpoca (KOHTPOJIbHBIX
pador)

1. MeToasl MATOJIOTHHI

2. Knerounas teopus T. llIBanna

3.OCHOBHBIE MOJIOKEHUSI COBPEMEHHOMN KJIETOUHOU TEOPUU

4. XuMUYeCcKHe 3JIEMEHTBI KIIETKU

5. XuMU4YeCcKHUe BEIIeCTBa KICTKU

6. Bona u e€ poiib B KJIETKE

7. MuHepanbHbIEe BEIIECTBA U UX POJIb B KIIETKE

8. YrneBoibl M UX POJIb B KU3HEAEATECIBHOCTH KIETKH

9. Jlunupl ¥ UX POJIb B )KU3HEAEATETLHOCTH KIETKH

10. Ctpoenue u pyHKIIUU OEITKOB

11. HyknenHoBbI€ KUCIIOTHI

IIpuMepHBIe BONPOCHI 1JI KOHTPOJISAA CAMOCTOSTEILHON PadoThl

IHo ¢pusuke

1. Metposnorus B npodeccun

2 ®usuka B mpodeccun (3HaueHue GU3NKU MPU OCBOCHUH MPOQPECCUM )
3. IlorpemHocTy n3MepeHui

4. CKOpOCTH B IPUPOJE U TEXHUKE.

5. l'ayinneo I'anunenn — oCHOBATEb TOYHOI'O €CTECTBO3HAHHUS

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 U3TYy4YE€HUS U UX BO3/ICHCTBUE HA KUBBIE OPTaHU3MbI
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Ilo xumun

1. Baxneiiue COCAUHCHUS MCTAJIJIOB 1 HCMCTAJIJIOB B IIPUPOAC U XO3SMCTBEHHOM

JACATCIIbHOCTHU YCIIOBCKA

2. [IpupoaHbIe HCTOYHUKH YIVIEBOJLOPOIOB
3. BaxxHelmue coeqMHEHNs METAJNIOB M HEMETAIIJIOB B IIPUPOJIE U XO3SIIICTBEHHOU

JCATCIIBHOCTH YCJIIOBCKA

4. KpI/ICTaJ'IJ'II/I'—ICCKI/Ie pPEeCTKU BCIICCTB C PA3JIMYHBIMHA BHIAMU XUMHYECKOU

CBiA3HU

5. Ponb B KJI€TKE HCOPraHNYCCKUX U OPTraHNYCCKUX BCIICCTB

Ilo Omostorumn

1. Bupychl — Bo30ynutenu WH(EKIIMOHHBIX 3a00JIeBaHUI
2.Bupyc ummyHnoaeduinra yenoeka (BUY). [Mpodunakruka BUY-undexmnm
3. 'eneTnyeckre 3aKOHOMEPHOCTH CENEKLIUN
4. Vuenmme H.M. BaBuioBa o0 1eHTpax MHOrooOpasusi ¥ TPOUCXOXKICHUS

KYJIbTYPHBIX paCTEHUHN

5. 'unote3pl NMPOUCXOKICHUS KU3HU
6. ['mobanpHbIe N3MEHEHUS B Onocdepe o1 BIUSHUEM JeATeTbHOCTH YEIOBEeKa

7.4. OueHOYHBIE CPEICTB AJIs1 IPOBEACHUS IIPOMEKYTOUHOM aTTeCTallul

HpOMC)KYTO‘-IHaSI aTTcCTaluusia

dopma . JInuneie IIpumepst
[pakTrueckuii

arTecranu 3HaHuA VYMmenus Ka4dyeCcTBa OLICHOYHBIX
OTIBIT (BJIAJICTH)

u CTyIEHTa CpEeIICTB
Huddepen | Konrpons OreHKa yMeHUs Or1ieHKa HaBBIKOB OreHka Bomnpocsr:
IUpOBaHH 3HaHU 0a30BBIX IIOHUMATh JJOTUYECKOTI'O CIOCOOHOCTH MnpujiararoTcsa
BIN 3a4eT MOJIOKEHUH B CIICHHaJIbHYIO COIIOCTABJICHUA U rpaMOTHO U

o0acTu TCPMHUHOJIOTUIO XapaKTCpUCTHUKH YETKO H3JjiaraTb
€CTCCTBO3HAHUA 00BLEKTOB MaTtepual
OrneHka yMEeHHUS OrnieHKa HaBBIKOB Ornenka 3amgaun
peuiaTtb TUIIOBLIC JJOTUYECKOT' O CIOCOOHOCTH npujiararoTcsa
3a1a4yu B obnactu MBIIUJICHUS IPH rpaMOTHO U
HpO(l)GCCI/IOHa.HLHO peuicHuu 3a1a4 B YCTKO H3jiaraTtb
174 ACATCIIBHOCTH obmacTu X0 peuieHus
mpoeCCHOHANBHON | 3a7ad B 00acTu
JACATCIIbPHOCTH HpO(i)eCCI/IOHaJ'IL
HOM
ACATCIBbHOCTHU U
apryMeHTHpOBa
Th PE3YIALTATHI
7.4.1. IllpuMepHbIe BONPOCHI VISl MPOBeJIEHUs NMPOMEKYTOYHOH aTTecTAlNH
(nndppepeHuMpPOBaHHBIN 3a4eT)
1. MexaHnnueckoe aBmxeHue. MartepuanbHas Touka. Teno oTcyera.
2. Tpaexropus. IIyts. [lepememienne. CKOpocTb.
3. PaBHOyCKOpeHHOE IIPSAMOJIMHENHOE JBHYKCHHUE. YckopeHue.
PaBHO3amMeIEHHOE IPSIMOITMHEUHOE IBUKEHHUE.
4. CpoOomHoe TmajgeHUE TelI. YCKOpEeHHE CBOOOAHOrO mMmaacHus. BrausHue

YCKOPEHHUH Ha )KUBBIE OPTaHU3MBI.
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P

9

10.
11.
12.

ras.

13.
14.
15.
16.

PaBHOMEpHOE IBUXKEHUE IO OKPYKHOCTH U €ro Xapakrepuctuku. [lepuon.
VYrioBas ckopocTh. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

OTHOCUTEIBLHOCTh MEXaHUYECKOTO BIKEeHUs. ClI0KEHUE CKOPOCTEH.
[Tpunmn naepuuu. 3akonbl HeroToHA.

JIBrKeHue Tena noJ 1ecTBUEM HECKOIBKHUX cuil. ClI0)KEHHE BEKTOPOB.
Mmnynbce Tena. 3aMKHyTasi CUCTEMA. 3aKOH COXPaHEHUs UMITYJIbCA.
BbpoyHnosckoe aBmxenue. Audpoysusa. Auddysus B xuBoil npupose.

Pa3mepsl u maccel Monekyn U aromoB. IlocTostHHass ABoraapo. VneansHbii

TepmoauHamuueckue napamerpsl. JlaBienue ra3a. JlaBnenue atmocdepsl.
Temneparypa. Tepmoannamuyeckas mkana Keinpuna.

Temneparypnas mkana Lenbcuss MeIMUHCKUNA TEPMOMETD.

Bonsnoit map B armocdepe. AOCONIOTHAsE W OTHOCHUTENIbHAs BIAXXHOCTh

BO31yXa. To4yka poCHl.

17.

HpI/I60pI>I IJIA OIIPpCACIICHUA BJIAXKHOCTH BO3yXaA. I'uruennyeckoe 3Ha4YCHHUE

BJIAJKHOCTH BO34YyXaA.

18.
19.

XapakTepuCcTUKA )KUAKOTO COCTOSTHUS BEIIeCTBA. biv>KHUNA MOPAIOK.
CmaunBanue. KanwmngpHocts. KanumisipHele siBieHuss B ObITY, NpPUPOJIE,

OpraHnu3Me 4CJI0BCKaA.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

Kpucranmmmueckue u amopdusie Tena. Kpucramiorpadusi.
[Iepnonnueckuii 3axoH /.M. MenneneeBa

Kpucramimyeckue pemeTku

Honnas xuMmuyeckas CBSI3b

KoBaneHnTHas nmonsipHast 1 HEMOJISIpPHAs XUMUYECKas CBS3b
ArperaTHbl€ COCTOSHUS BEIIECTBA

YrieBoaopoasl

Kunkue Bemecta. Hedthb

TBepnoe cocrosgHue BemecTra. KuaKue KpucTauibl
Knaccudukamnus HeopraHn4eCKuX BEIIECTB

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

Cwmecu BelecTB, UX COCTaB U CIIOCOOBI pa3ieiaeHus
JlnucriepcHbIE CUCTEMBI

XHAMHUYECKHE PEaKIMK U UX KJIacCH(pUKAIUS

CKOpOCTh XUMUYECKOU pEaKINU

OOpaTuMble XUMHYECKHE PEaKIIMM B XUMHUECKOE paBHOBECHE
OKHUCIUTEbHO-BOCCTAHOBUTEIbHBIC PEAKIINH.

XUMHYECKHE UCTOYHUKHU TOKa

DIIEKTPOIIN3

[IpenenbHbIE U HENPEAETBHBIE YTIIEBOIOPOIbI

I'enetuka yenoBeka

Cucrema KpoBOOOpaIIeHUS YETOBEKA

BrigenurenbHas cucTeMa 4ejJoBeKa

JIpIxaTenbHasl CUCTEMA YEJIOBEKaA

3peHue U clyX 4esioBeKa

Bosansrit 6ananc u QyHKIIMY BOJBI B OpTaHU3ME YEJIOBEKa
Buramunbl. bone3nu, o0yclnoBiIeHHbIE BUTAMUHHONW HEJIOCTATOYHOCTHIO HITU

UX U30BITOYHOCTHIO
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48. I'opmonsl. Kimaccuukanus u cBOWCTBAa TOPMOHOB
49. ®axTOps! BIMSIOIINE HA COCTOSHUE 3/10pPOBbs
50. HacnencrBeHHble 3a001€BaHUs

7.4.2. IIpumepHbIe JIK3aMeHALMOHHbIE 3aga4un Ha
Ik3aMeH/Iu(pPepeHIMPOBAHHBIN 3a4eT

[Ipumeps! 3a71a4 ¥ BOIPOCOB K KOHTPOJIBHOU padboTe no (pusuke

1) KakoBa >keCcTKOCTb MpPYKHMHBI, €CIIM I'py3 Maccoll 10 Kr pacTaruBaer npyxuHy
Ha 10 cm.

1000H/m

2) Kakoil rpy3 HYXHO MNOJABECUTHh K mpyxuHe xEéctkocTtbio 1000H/M, 4TOOBI
pactsHyTh €€ Ha 20 cM.

3) I'py3 maccoii 3 kr pacTsaruBaeT npyxkuHy Ha 5 cM. Kakum nosmkeH ObITh Ipys,
KOTOPBIN PACTSAHET IIPYKUHY Ha 8CM.

[Tpumepsl 3a71a4 ¥ BOIPOCOB K KOHTPOJIBHOM paboTe 0 XUMUU

1) Ykaxute, Kakoe BEIIECTBO SBISETCS OKUCIUTENEM, KAKOE BOCCTAHOBUTEIIEM:

Cu + HNO; = Cu (NOs), + NO + H,O omnpenenute ko3pPUIIUEHTH METOIOM
AIIEKTPOHHOTO OanaHca

2) YkaxuTe, KaKoe BEUIECTBO ABIISAETCS OKUCIUTENIEM, KAKO€ BOCCTAHOBUTEIIEM:

NH; + Br, = N, + NH,Br onpenenure ko3 puumreHTsl METOJOM 31EKTPOHHOTO
Oananca

3) Hanummre ypaBHeHHE MPOTEKAIOUIEH peakiu B MOJEKYJISIPHOM M HOHHO-
MoJieKyJsipHOM Buje. OObsicHUTE ToueMy oHa nporekaer? KapOoHat kanus + ruipokcu
Oapust

4) Kakoil THI KOBAJIEHTHON CBSI3M — MOJISIpHAs WJIM HETOJSpPHAs — B MOJIEKYJIax
caenytommx Bemiects? CO,, H,O, H,S, ClL,0,, PCls? K aromam, kKakux 3JIeMEHTOB
CMEIIAI0TCS OOIIME 3JIEKTPOHHBIE Maphl B 3TUX MOJIEKynax?
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8. JONOJIHUTEJbHOE OBECIIEYEHHUE JUCHUIIJIMHbI

IIpunoxkenue 1. Kparknii KoHCHeKT JJeKIMOHHBIX 3aHATHH

SAnepHas U TEpMOsIEpHAs SHEPreTUKA

SAnepHblli peakTop — YCTPOWCTBO, B KOTOPOM OCYHIECTBIISIETCS yIpaBisieMas
A/IepHas LEMHasl peaKkysi, CONPOBOKIAOIIASCS BbIICIICHUEM dHEpru. [IepBbIil anepHbIii
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 YacTsIMU JIIOOOTO SIIEPHOTO PEAKTOpa SBISIOTCA: aKTHBHAs
30Ha C SJIEPHBIM TOIUIMBOM, OKPYKEHHASI OTpa)kaTeleM HEWTPOHOB, TEIJIOHOCUTEIb,
CHUCTEMa PETYJIMPOBAHUsl LEMHON peakiuu, 3aluTa, cucrema ynpasieHus. OCHOBHOMN
XapaKTEPUCTUKOM SIEPHOTO PEAKTOPA SIBISETCA €r0 MOIIHOCTb.

AtomHass snektpoctanius (ADC) — dIeKTpOCTaHLUs, B KOTOpPOHM aToM-
Has(siAepHass) SHEPrus MmpeoldpazyeTcss B IJIEKTPHYECKYIO. ['@HepaTOpoM SHEpruM Ha
ADC sBnsiercsa aTOMHBIA peakTop. Terso, KOTOpOe BBIACISIET B PEAKTOPE B pE3yJIbTATe
LENHOM peaKIuu JeJIeHUs SAep HEKOTOPBIX TSKENBIX JIEMEHTOB Mpeo0pa3yeTcs B JeK-
Tpo3Hepruro. bixkanii u naneHnit Kocmoc

K rpynme 6onpmMx TUIaHET OTHOCSATCS IUTAHETHI TUTAHTHl U ITUIAHETHI 3€MHOM
rpynmbl. K nepeeiM otHOCAT FOmurep, Catyps, Ypan, Hentryn u [lnyToH, KO BTOpBIM -
Mepkypuii, Benepy, 3emiro u Mapc.

Mable mnaHeTsl (ACTeporIbl) — 3TO KOCMUYECKHUE TEJa pa3MEPOM B COTHU KHJIO-
METPOB M MEHBIIE, ABIKYyIIHecs BOKpYr CoOJHIA MO AIUTUNTHYECKUM OpOUTaM, pacro-
JIO’KEHHBIM, B OCHOBHOM, Mex1y opObutamu Mapca u HOnurepa. Camble MajJeHbKHE ac-
TEPOUbl UMEIOT pa3Mep HECKOJIbKO MeHblIe | kM. Unciio ManbIx IIaHeT ObICTPO pacTeT
[P MEPEX0/I€ OT KPYIHBIX K MEJIKUM, KOTOPBIE YK€ MOKHO CUMTATh KPYIHBIMU METEO-
PUTHBIMU TEJIAMHU.

3Be3nbl B Hamied [amaktuke «Mieunbii [lyTe» 00pa3yoT eAuHYIO 3BE3IHYIO
CHUCTEMY M CTPYNIHUPOBaHbI B CPaBHUTEIBHO TeCHBbIE cKoruieHus. Haunbonee sipkue 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 ConHia.

XuMuyeckas CBs3b

HNonHast cBs3p — 4YacTHBIM ciyyall KOBAJEHTHOHM, Korjga o0Opa3oBaBIIasCS
AIIEKTPOHHAs Mapa MOJHOCTBbIO MPUHAJJICKUT OOJee 3JIEKTPOOTPULIATETLHOMY aTOMY,
CTaHOBAILLIEMYCS aHUOHOM. OCHOBOW [IJisi BBIJENICHUSI ATOM CBSI3U B OTIEIBHBIM THUII
CIY)KUT TO OOCTOSITEIBLCTBO, YTO COCAMHEHHUS C TAaKOW CBSI3bI0O MOXHO OINHUCHIBATH B
ANEKTPOCTATHUECKOM  MPUOTMKEHUU, CUHMTAs HMOHHYIO CBSI3b  OOYCIOBJIECHHOM
MPUTSKEHUEM TOJOKUTEIbHBIX M OTpPHUIATEIbHBIX HOHOB. B3aumopeiicTBUE HOHOB
IIPOTUBOIIOJIOKHOIO 3HAaKa HE 3aBUCHUT OT HAIpaBJICHHS, a KYJOHOBCKHE CHUJIbI HE
00J1a71al0T CBOMCTBOM HACBHIIIEHHOCTH. [103TOMY Kaxapli MOH B MOHHOM COCIUHECHHUH
NPUTITMBAET TAKOE YKCIO HOHOB MPOTHUBOIOJIOKHOTO 3HAKa, 4TOObI 00pa3zoBajach
KpUCTAJUIMYECKasl PelIeTKa HOHHOIO TUNa. B MOHHOM KpucTaiuie HeT MojeKys. Kaxnabii
MOH OKPYKEH ONpeJIeJICHHbIM YUCIOM MOHOB JIPYroro 3Haka (KOOpJIWHAIMOHHOE YHCIIO
noHa). MoHHBIE Tapbhl MOTYT CYIIECTBOBaTh B Ta3000pa3HOM COCTOSSHHUH B BHUJE
MOJIIPHBIX MOJIEKYNI. B razoo0pa3znom coctossaur NaCl umeeT QUMONBHBIE MOMEHT
~3-10 ®Kir'm, uTo cooTBeTcTBYeT cMemeHmnio 0,8 3apsiia S71eKTPOHA HA JUIHHY CBSI3H
0,236 um ot Na k CI, 1. e. Na**"C1%%".
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Meraminueckass CBA3b BO3HHMKAa€T B pe3yJibTaTe YACTHUYHOW JIJIOKAIM3AlUU
BaJICHTHBIX JJIEKTPOHOB, KOTOpbIE JOCTATOYHO CBOOOJHO [JBHIXKYTCS B peEIIeTKE
METaJUIOB, JJIEKTPOCTATUYECKHA B3aUMOJECUCTBYS C TMOJIOKUTEIBHO 3apsHKEHHBIMU
noHaMu. CHIIBI CBSI3W HE JIOKAJW30BaHBl U HE HAMPABICHBI, a JEIOKAIM3UPOBAHHbBIC
AIIEKTPOHBI OOYCJIOBIMBAIOT BBICOKYIO TEIUIO- M 3JIEKTPONPOBOAHOCTh. Bomoponnas
cBsa3b. Ee oOpa3zoBanue OOYyCIIOBJICHO TEM, YTO B PE3yNbTaTe€ CUIBHOTO CMEUICHUS
AJIIEKTPOHHOU Taphl K 3JIEKTPOOTPUIIATEIILHOMY aTOMYy aTOM BOJOpOAa, 00JIaJaromiuil
3G (GEeKTUBHBIM TOJOKUTEIBHBIM  3apsiIOM, MOXET B3aWMOJAEHCTBOBATH C JPYrUM
anektpoorpuniareabubiM  atomom (F, O, N, pexe Cl, Br, S). DHeprus Ttakoro
3IEKTPOCTATHYECKOTO B3amMozeiicTeus coctapmsier 20—100 k[ Mmoms . BoxopoHsie
CBSI3U MOTYT OBITh BHYTPU- U MEKMOJICKYJISIpHBIMA. BHYTpUMONEKysipHas BOJOpOIHAS
CBA3b 00pa3yeTcs, HalpUMeEp, B alleTUIIAIIETOHE M COMTPOBOXKAACTCS 3aMbIKAHUEM ITHKJIA.

I'enernka

'eneTnka — Hayka O HACJEACTBEHHOCTH M M3MEHUYMBOCTH. HacieacTBEHHOCTH
OOBIYHO OIPEAENs0OT, KaK CIIOCOOHOCTh OPraHM3MOB BOCIPOM3BOJUTH cebe MoI00HOE,
KaK CBOMCTBO POJIUTEIBCKUX 0COOEH mepenaBaTh CBOM MPU3HAKU U CBOWCTBA MMOTOMCTBY.
OTHUM TEPMUHOM OMPEACISIIOT TAKXKE CXOACTBO POJACTBEHHBIX 0CO0EH MEXKITy CO0O0ii.

Y. /lapBuH oTmeyain, 4TO MOTOMKH, KaK MPABUIIO, HE SBISIOTCA TOYHOM KOIMHEH
POIUTENBbCKUX Oco0el, Tak Kak HapsAdy C HacJeJACTBEHHOCTHIO MM IPHUCY-
11a UI3MEHUYHUBOCTh, KOTOpasl MPOSBIISETCS B PAa3IMUUSIX OTIAEIbHBIX OPraHOB, IPU3HAKOB
WJIM CBOMCTB, WJIM KOMILJIEKCA UX Y TIOTOMKOB IO CPaBHEHUIO C POJAUTENISIMU U POJICTBEH-
HBIMH OCOOSIMHU.

3agadeil TEHETUKH SIBJISIETCS U3YUYEHHE Iepeayl HacJIEJCTBEHHOCTH OT POJUTE-
nei motomkaM. [IpeeMCTBEHHOCTh MEXIY MOKOJEHUSAMH OCYIIECTBIISICTCS MyTEM IOJI0-
BOT0, OECTOJIOTO WJIM BET€TaTUBHOTO pa3MHOKeHHs. [Ipyu mosioBOM pa3MHOKEHUU BO3-
HUKHOBEHUE HOBOT'O MOKOJIEHUS MIPOUCXOIUT B PE3YyJIbTaTE CIUSHUS MATEPUHCKON U OT-
IOBCKOM TMOJIOBBIX KJIETOK, MO3TOMY MOTOMKH HECYT MPU3HAKH O00EHX POJAUTEITHCKHUX
dopwm. TlosnoBbIe KIETKA COCTABIISIIOT HUYTOXHO Myl JIOJK0 MHOTOKJIETOYHOTO Opra-
Hu3Ma. OHU coJiepKaT HACJIEICTBEHHYI0 WH(OPMAIIMIO COBOKYITHOCTh T'€HOB €JIMHUIL
HacyencTBeHHOCTH. HacneacTBeHHas nHpopMalys onpenensieT YeTKU MIaH OHTOTeHe-
3a, B MPOIIECCE KOTOPOTO Pa3BUBAIOTCSA U (HOPMUPYIOTCA crienupuyuecKue A JTaHHON
0CcO0M CBOMCTBA U MPU3HAKH.

M.E. JloGamoB pmaer cruenyromiee omnpeneneHue: «HaciencTBeHHOCTBIO» Ha-
3bIBAETCSl CBOMCTBO OpPraHU3MOB 0O0O€CleYMBaTh MaTEPUATBHYI0 M (PYHKIIMOHAJIBHYIO
MIPEEMCTBEHHOCTh MEXIYy MOKOJICHUSIMHU, a TakKe 00YCIOBIMBATH CHEIM(PUICCKUM Xa-
pakTep MHAMBUAYAIbHOIO PA3BUTHS B ONIPE/ICIICHHBIX YCIOBUSIX BHEIIHEHN CpeJIbl.

Hapsiny ¢ TepMUHOM «HACIIEICTBEHHOCTh» B T€HETUKE MPUMEHSIOT TEPMUHBI «Ha-
CJeIOBaHUE» M «HACJIeAyeMOCTb». HacieqoBaHueM Ha3bIBAIOT MPOIECC IMepenayu Ha-
CJICICTBEHHBIX 33JIaTKOB WUJIM HACJICICTBEHHON MH(OpMaIUKM OT OJHOTO MOKOJIEHUS APY-
rOMy, B pe3yJbTaTe 4ero y MoTOMKOB (DOPMHUPYIOTCS ONpeeleHHbIe MPU3HAKH U CBOM-
CTBa, MPUCYIIIHE POTUTEIHCKUM 0c00siM. TepMHUHOM «HACIETYEMOCThY» 0003HAYAIOT J0-
JIF0 TCHETUYECKON U3MEHUYMBOCTU B 001el ()eHOTUNTNYECKOW NU3MEHYMBOCTH MPU3HAKA B
KOHKPETHOM IOIYJISIUN KUBOTHBIX WJIA PACTEHUU.
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PEIIEH3USA
Ha pabodyro IporpaMMy I10 JIUCLUILTHHE
BJ1.07 ECTECTBO3HAHUE

Pabouwas mnporpamma mno gucrmmuiiHe bJ[.07 ECTECTBO3HAHMWE pana
crynentoB @®I'BOY BO «Ky6l'Y» ornenennst CIIO dwnman B r. Cnasstacke-Ha-Ky6anu
cocraBlieHa B COOTBETCTBMM ¢ TpeboBanusamu @enepanbHoro ['ocyaapcTBEHHOTO
00pa3oBaTeNbHOTO CTaHIApTa TpEeThero mokoneHus. IlporpamMma paccuurana Ha
MaKCHMaJIbHYIO y4eOHYIO0 Harpy3Ky B COOTBETCTBHM C TpeOOBaHUAMH Y4eOHOrO ILaHa
no cnenuansHocTd 44.02.01 «JlomkonsHoe o6pa3zoBanuey.

Pabouass nporpaMmMa mpearosaraeT pacupelelieHue TeM U HU3yueHHe MaTepuaia
no pasjenaMm. Bcee pasjensl paGodel nporpamMMbl HalpaBlICHBl Ha (OpMUpPOBaHHUE
3HaHWH, YMEHMH, B IOJHOH Mepe OTBe4aloT TpeOOBaHWAM K pe3yibTaraM OCBOEHHS
yueOHo# aucuuiuinHbl B cooTBeTcTBAH ¢ PI'OC CIIO TpeThero noxkoneHus.

Kaxciprii  paszmen mporpaMMBl  pacKpbIBaeT —pacCMaTpHUBAaeMbIE BOIPOCH B
JIOTMYECKOH  MOCIeN0BATENLHOCTH, OINPEENsIeMO  3aKOHOMEPHOCTAMH — 00ydeHus
CTY/EHTOB.

Jlis 3aKperieHns TeOpeTHMUeCKUX 3HaHMH, (OpMUpPOBaHHMS YMEHUN U HABBEIKOB
CTYZICHTOB TIPEAYCMATPUBAIOTCS TpaKTHUECKHE 3aHATHSA. KOIMYecTBO NpaKTHYECKUX
3aHITHI COOTBETCTBYET TPeOOBAaHUSIM yueOHOIO IUIaHa.

KonTpone ¥ oueHKa  pesylpTaTOB  OCBOEHWsS  y4eOHOM  IMCLIAIIIMHEIL
OCYIIECTBISIIOICS B (hopMe 3adeTa — IIPOMEeXKYTOUHas aTTecTalns, dK3aMeHa — UTOroBas
arrecrarms.  Paspabortannsie  GOpMBI M METOABI IO3BOJISIIOT B IOJHOH Mepe
OCYIIECTRISIT KOHTPOJNbL M OLEHKY pe3ylbTaToB 00ydeHUS (OCBOEHHBIX YMECHHU,
YCBOEHHBIX 3HAHHIA).

Orilazienye 3HAHWSIMH, IPELYCMOTPEHHBIMH COJAEp)KaHWEM JAaHHOH y4ueOHOM
TUCTIMIUTAABI, HEOTHEMJIEMAsl YacTh JIMYHOCTHOH M MPOMECCHOHANBHON MOATOTOBKU
COTPYZHMKOB YUPEHKACHHH JOMIKOIBHOIO 00pa3oBaHus K BBIIOJIHEHHIO CBOMX
(YHKIIMOHAJIBHBIX 0043aHHOCTEH, 3a10T 3(D()EKTUBHOCTH UX JIEATEIBHOCTH.

Ilepeuens pekomenayeMbix y4eOHbIX w3jaHuii, VHTepHET pecypcoB, OCHOBHOH
JATEPATYpPhI BKIIIOYAET HCTOYHUKH 2018-2022 T.

Jannas paGouas mnporpamma bJ[.07 ECTECTBO3HAHHME wmoxer O65ITh
pexkoMennopana s uzydenust B ®I'50OY BO «Ky6I'Y» orgenenus CIIO.

Kang. men. Hayk, cT. mpenonaBareias Kadeapsl IpoeccMOHalbHOM Nenaroruky,
NICUXOJIOTHH U (usuueckol Kynsrypsl ¢ummana @I'BOY BO  «Kybanckuit

roCyIapCTBEHHBIM yHUBEpCcHTET» B I'. ClaBsHcke-Ha-KyOanu
P. A. Jlaxun




PELEH3UA

Ha pabouyro IporpamMmy 1Mo AUCUUILIHHE
BJ[.07 ECTECTBO3HAHHUE

Pabouas mnporpamma mno aucuumimHe bJ[.07 ECTECTBO3HAHHUME s
crynentoB ®I'BOY BO «Ky6I'Y» otnenenus CIIO ¢unman B r. CnapsHcke-Ha-Kybanu
cocrasjicHa B COOTBETCTBHHM ¢ TpeboBanusamMu @DenepansHoro ['ocymapcrBeHHOTO
00pa3oBaTeNbHOTO CTaHIAAPTA TPETHEr0 TMOKONEHus. [lporpaMma paccuywrtaHa Ha
MaKCHMaIbHYIO Y4eOHYIO Harpysky B COOTBETCTBHH C TpeDOBaHMSAMM y4eOHOro IIaHa
nio cnenuansHocty 44.02.01 «/lomkonsHOE 06pazoBaHue.

Pabouas mporpamma mpearosaraeT paciupenesicHue TeM W U3yUCHUE MaTepuana
no paszgenaM. Bcee pasmensl pabodelf mporpamMbl HampaBieHHl Ha (opMupoBaHHe
3HAHWM, YMEHWH, B MOTHONH Mepe OTBe4aroT TpeOOBaHWIM K pe3yiblaraM OCBOEHMS
yueOHoi aucuuinHsl B coorsercreuu ¢ @I'OC CIIO TpeTsero nokoneHus.

Kaxxprit  pasjien mporpaMMbl  pacKpbIBa€T pAacCMaTPUBAEMBIE BOIPOCHl B
JIOTUYECKOH  IOCTIe0BAaTENFHOCTH, OIPENENIeMOH 3aKOHOMEPHOCTAMH  O0ydeHUs
CTYIIEHTOB.

JInsg 3aKkperyieHus] TEOPETHUYECKUX 3HAHWH, (OPMUpPOBAHUS YMEHUI U HAaBBIKOB
CTYICHTOB IpeIycMaTpUBAIOTCS IpaKTHYeCKHE 3aHATHA. KomumdecTBo IpakTHYECKHX
3aHsTUNA COOTBETCTBYET TpeboBaHMsIM y4eOHOT 0 IIaHa.

Kontpone ¥  oOleHKA pPe3yJbTaTOB OCBOEHHWsS  y4eOHOM  JIUCIMIIIMHEI
OCYIIECTBISIOTCSA B (POpMe 3adeTa — MPOMEKYTOUHAs aTTecTalus, 9K3aMeHa — UTOroBas
arrecTanmd. Paspabotannnie QopMbBI H METOABI IIO3BOJIAIOT B IIONHOH Mepe
OCYIIECTBIATH KOHTPOJAh M OIEHKY pPe3yJbTaroB 00y4eHus (OCBOECHHBIX YMEHMI,
YCBOCHHBIX 3HAHHH).

OBnajiecHle 3HAHWAMH, TPEIYCMOTPEHHBIMH COJIEPXKAHHWEM [aHHOH yd4eOHOH
JIACITUIUIAHE], HEOThEMIIEMAsl YacTh JIMYHOCTHOH M IIPO(ECCHOHAIBHOM ITOATOTOBKA
COTPYJIHMKOB YUPSIKIACHMH JIOTIKOIBHOTO 00pa3oBaHMs K BBIIOJIHEHHIO CBOMX
GYHKIIMOHANBHBIX 00s13aHHOCTEN, 3a70T 3(P(PEKTUBHOCTH UX JEATEIBHOCTH.

[Tepeuenb pekoMeHOYEMBIX Y4eOHBIX M3laHuM, MHTEpHET pecypcoB, OCHOBHOH
JIATEPATyphl BKIOYaeT UCTOYHKMKM 2018-2022 1.

JlanHas pabouas mnporpamMa BJ[.07 ECTECTBO3SHAHME wMoxer OBITH
pexkoMennoBana s u3ydeHus B ®I'6OY BO «KybI'Y» ornenenus CIIO.

- HMupexrop MBOY Cogél\;g ?/ umenu nosikosozua A.B. Cyeoposa r. CnaBsHcKa-
Ha-KyOanu @C j T. 5. Kupuinnosa



