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1.TTACHOPT PABOYEN MPOT'PAMMBI YYEBHOM JJUCIUIIJIUHBI
1.1. Ob6aacTh NpUMeHEHUA Y4eOHOI MPOrpaMmbl

PaGouass mporpamma y4eOHON AMCHMIUIMHBI €CTECTBO3HAHUE SIBIISIETCS YACTHIO
OCHOBHOHM TMpodeccHOHaIbHOM 00pa30oBaTeNbHOW MPOrpaMMOl B COOTBETCTBUHM C
denepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIBHBIM CTAHAAPTOM CpPEIHETO (ITOJIHOTO)
oOmero oOpa3oBanusi u  @DenepalbHbIM  TOCYAAPCTBEHHBIM  00pa30BaTENbHBIM
cragaaptom (maee DI'OC) mo cHEHMUAIBHOCTH CpeAHero MpodecCHOHATBHOTO
obpazoBanus (manee CIIO) miis cienmansHocTH 44.02.01 [lomkonsHOE 00pazoBaHue

B ocnoBe yueOHON auciuiuinHel «EcTecTBO3HaHWE)» JEXKUT YyCTaHOBKAa 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
OCHOBa CO3JaHHWSI W WCIIOJIb30BAaHUS HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
texHosoruii (MKT) — omHoro u3 Hambosiee 3HAYUMBIX TEXHOJIOTHYECKHX TOCTHKEHUU
COBPEMEHHOU ITUBUIIN3AIUY.

B ecrectBo3Hanuu (GOPMUPYIOTCSI MHOTHE BHJIBI ACSTEIBHOCTH, KOTOPhIE UMEIOT
MeTa TpeAMETHBIH XxapakTep. K HUM B TepBYIO odepelb OTHOCSTCS: MOJECITHPOBAHUE
O0OBEKTOB U TMPOIIECCOB, IMPUMEHEHHUE OCHOBHBIX METOJOB TIO3HAHUS, CUCTEMHO-
UH(GOPMALIMOHHBIN aHaMu3, (GOpMyTUPOBAHHE THIIOTE3, aHAIM3 U CUHTE3, CPABHEHUE,
00001enne, cucTeMaTH3aIus, BBISBICHUC NPUIMHHO-CICACTBCHHBIX CBS3CH, ITOHMCK
aHAJIOTOB, yIpaBlieHue 00BEKTaMU U TporieccaMu. IMEHHO 3Ta TUCIUTUIMHA MTO3BOJISET
MO3HAKOMUThH YUYalIUXCs C HAYYHBIMH METOJAMH TO3HAHMS, HAYYUTh HX OTJIMYATh
THIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

EctecTBOo3HAaHME WMeeT OuYeHb OOJBIIOE H  BCEBO3pACTAIONICE  YHCIIO
MEXIUCIUILTMHAPHBIX CBsSI3€l, MPUYEM HAa YpOBHE, KaK MOHATHIHOTO armapara, Tak U
uHcTpyMeHTapusi. Cka3aHHOE TMO3BOJISIET paccMaTpUBaTh E€CTECTBO3HAHWE Kak MeTa
JTUCIUIUIMHY, KOTOpasi TPEIOCTABISICT MEXAUCIUIUIMHAPHBIA S3BIK IS ONHCAHUS
Hay4YHOW KapTUHBI MHpA.

N3ydyenne  ecrecTBO3HaHMS B NpOQeEecCHOHATIBHBIX  00pa3oBaTENIbHBIX
OpraHMu3alusix, pean3yIUX O00pa30BaTeNbHYI0 MPOTpaMMy CpeIHero oOIIero
obpazoBanusi B mnpenenax ocBoeHuss OIIOII CIIO nHa ©6a3e OCHOBHOIO OOIIETro
oOpa3oBaHusi, HMeEeT CBOM OCOOCHHOCTH B  3aBUCUMOCTH  OT  Tpoduis
npodeccuoHaNbHOTO 00pa3oBaHUsl. OJTO BBIpAXKAETCS B COJACPKAHUU OOy4YeHUS,
KOJIMYECTBE YaCOB, BBIJICISEMBIX Ha U3YUCHHE OTMICIBHBIX TEM MPOTPAMMBI, TITYOMHE UX
OCBOCHHS ydYalUMHUCS, OOBEME M XapakTepe MPaKTUYCCKUX 3aHATUH, BHUAAX
BHEAYIUTOPHON CaMOCTOSTENBHON PaOOTHI.

TeopeTndeckrie CBeICHUS MO €CTECTBO3HAHHIO JIOMOJHSIOTCS MPAKTUYECKUMH U
nabopaTopHBIMU paboTamMu.



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

Hucuunnuaa «EcTtecTBO3HAHHME» BXOAUT B 0a30BBIA  y4EOHBIM  LHUKI
(oOmeoOpazoBaTebHble  JAWCIUIUIMHBI)  MPOTPAMMBI  MOJATOTOBKH  CIICIIHAIMCTOB
CpEJIHETO 3BEHA.

1.3. TpeOoBaHus K pe3ybTAaTaAM OCBOCHHS Y4€OHOM TN CIUNIHHBI

Conepxxanue mporpammbl «EcTecTBo3HaHME» HANpaBlIEHO Ha JOCTHXKEHHE
CIIeIYIOUIUX LIeJeil:

- OCBOGHHE 3HaHUW O (QYHIAMEHTAIbHBIX (U3MYECKUX, XUMHUYECKHUX U
OMOJIOTMUECKUX 3aKOHaX M NPUHIUIAX, JEXKAlluX B OCHOBE COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MHUpa; HauOoJiee BaXHBIX OTKPBITUAX, OKa3aBLIUX
OTIpEJICNIAIONICE BIUSHUE HA PA3BUTHE TEXHUKH M TEXHOJOTUM, METOJAaX HAyYHOTO
MO3HAHUS TIPUPOJIBI;

- OBJIQJICHUE YMEHUSMHU MPOBOAUTH HAOIIONCHMS, TJIAHUPOBATH U BBHITOJIHSTH
AKCIIEPUMEHTHI, BBIIBUTATh TUIMOTE3bl U CTPOUTH MOJENU, MPUMEHSATH MOJYYCHHBIE
3HaHUA MO (PU3MKe, XUMHUH U OMOJOTUH JJisi OOBSICHEHHsI SIBJICHUI M CBOWMCTB BEIIECTB;
MPaKTUYECKH HCIIOIb30BaTh 3HAHUS MO (QU3NKE, XUMUU M OHOJIOTHH; OIEHHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU UH(POPMALIIH;

- pa3BUTHE I[I03HABATENBHBIX MHTEPECOB, WHTEIICKTYAIbHBIX M TBOPUYECKHX
crnocoOHocTel B mpouecce NMpUOOpeTeHHs] 3HAHMM M yMEHMM 1o (u3MKe, XUMHH U
OMOJIOTUM C HUCIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB HMH(POPMAIIMK U COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

- BOCHHUTaHHE YOEXKJICHHOCTH B BO3MOXHOCTH TIIO3HAHHUS 3aKOHOB TPUPOIBI,
MCIIOJIb30BAHUSI TOCTHKEHHUI B 00s1acTH (PU3UKHU, XUMUU U OUOJIOTMH Ha OJ1aro pa3BUTHUS
YEJIOBEYECKON  IMBUJIM3AIMHM;  HEOOXOJMMOCTH  COTPYAHMYECTBA B  MpoOIEcce
COBMECTHOI'O BBIMIOJIHEHUSI 3aJ]1ay, YBAXKUTEJIBHOIO OTHOILIEHHUS K MHEHUIO ONIOHEHTa
npu  OOCYXKIEHHWU MpOoOJeM eCTeCTBEHHOHAYyYHOTO COJIepKaHUs, TOTOBHOCTH K
MOPAJIbHO-ITUYECKONW  OIIEHKE HCMOJb30BAaHUS HAYYHBIX JOCTH)KCHUH, UYBCTBA
OTBETCTBEHHOCTH 3a 3allUTY OKPY>KaIOIIEH Cpeibl;

- UCTIOJIb30BaHUE MPUOOPETECHHBIX 3HAHUM M YMEHUN JIJISl PEIICHUS MPAKTHUYECKUX
3aJ]ad B TIOBCCAHCBHOM JKHM3HHM, OOCCICUCHHS OC30IaCHOCTH COOCTBEHHOHN JKH3HH,
pallMOHATIBFHOTO TPUPOJIOTONB30BAHUS U OXPaHbl OKPYXKAIOMIEH Cpeibl, BO3MOXKHOCTh
NPUMEHEHUs] 3HAaHUW TMNpU PEIIeHUH 3aJa4d, BO3HUKAIOIIUX B MOCIEAYIOIIEeH
poQeCCHOHATBHOM eI TEIHHOCTH.

B mnporpammy BKIIOUEHO CoOJAEp)KaHHWE, HAMpPaBICHHOE Ha (QOpMHUpPOBAHUE Y
CTYJICHTOB KOMITETCHIINN, HEOOX0quMBIX Jiyisi KauecTBeHHOTo ocBoenust OITOIT CITO na
6a3e OoCHOBHOTO 001Iero 00pa30BaHUs C MOJTYYEHUEM CPETHETOo O0IIero oOpa3oBaHMS,
MporpaMMbl  TOJTOTOBKM KBAIM(HUIIMPOBAHHBIX PabOUMX, CIyXKaIUuX, TPOrpaMMBbl
MOATOTOBKHM crieriuanucToB cpennero 3seHa (IITIKPC, ITTICC3).

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

JTUYHOCTHBIX:

- YyBCTBO TOPJIOCTM W YBaXXEHUS K UCTOPUHM M JOCTHIXKEHHUSM OTEUECTBEHHOM
HAyKW; TPAMOTHOE TOBEACHHE B MPOPECCHOHATBLHOW MAESITEIILHOCTH W OBITYy TpHU
oOpaieHuu ¢ npuOopaMu U yCTpoicTBaMu;
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- TOTOBHOCTH K MPOJOJDKCHHIO OOpa3oBaHUS W TOBBIIMICHUS KBaTU(UKALUU B
n30paHHOW Mpo(ecCHOHATBHON JESITeIbHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIU
€CTeCTBEHHOHAYYHBIX KOMITIETEHIIHH B 3TOM;

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

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

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

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

MEeTa MPEeIMETHBIX

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

- WCTIOJIb30BaHNE OCHOBHBIX WHTEIIICKTYaJIbHBIX OINEPAlUi: MOCTAHOBKU 3aJIa4H,
dopmynupoBaHUs ~ TUIIOTE3, AaHajdM3a W  CHUHTE3a, CpaBHEHUs, 0000IIeHus,
CUCTEMAaTH3allu, BBISIBICHUS NPUYMHHO-CIIEJACTBEHHBIX CBsI3€H, IIOMCKA AaHAJOIOB,
dbopMynIHpoBaHUs BBIBOJOB JUIS M3YUEHHUS PA3IMYHBIX CTOPOH M3YYaeMBIX OOBEKTOB,
SBJICHUM M TPOLIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOIMMOCTh CTaJKUBAaThCSA B
npodeccuoHanbHOM cdepe;

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

- yYMEHHME  UCMOJb30BaThb  pa3MyHble  UCTOYHHUKH  JUIA  [OJy4EHUS
€CTeCTBEHHOHAYyYHOW MH(OpPMAINH, OLICHUBATD €€ JIOCTOBEPHOCTD;

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

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

MPEIMETHBIX:

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

- BJAJICHWE  OCHOBOMNOJATalOUMMH  €CTECTBEHHOHAYYHBIMH  TOHSITHSIMHU,
3aKOHOMEPHOCTSIMH, ~ 3aKOHAMH M TCOPHSIMH,  YBEPEHHOE  HCIIOJIbh30BAHHE
€CTeCTBEHHOHAYYHOW TEPMUHOJIOTUU ¥ CUMBOJIUKH;

- BJIa/ICHNE OCHOBHBIMU METOAAMHU HAyYHOTO MMO3HAHUS, UCIIOIb3YEeMbIMU B HAYKE:
HaOJI0ZICHUEM, OMTUCAHUEM, U3MEPEHUEM, SKCTIEPIMEHTOM,;

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

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



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

- cpOpMHPOBAHHOCTH

COOCTBEHHOM

MMO3UIMA  TIO

OTHOIIICHHUIO K

CCTCCTBeHHOHayllHOﬁ HH(bOpMaHI/II/I, HonyqaeMoﬁ N3 pa3HbIX HCTOYHUKOB.

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

VYyamuiics nobKeH 0051aaTh CIHEAYIOUMMU 3HAHUSAMH, YMEHHEM, OIBITOM

JACATCIIbHOCTH.

HanmeHoBanue TeMbl

B pesynpraTte n3ydeHus yueOHOH QUCIUIIMHBI 00ydaromuecs JOKHBI

MMETh IPAKTUYECKUN

3HATh YMETh
OIIBIT
Paznen 1. ®du3zuka
Tema 1.1 Mexanuka 3HaTh O MEXaHWYECKOM | YMETh MPOBOAUTH HccienoBanue | CocTaBieHUs anro-
IBIDKCHUH, €r0 OTHOCH- | JABIDKCHHS Tella TOJ [EHCTBHEM | pUTMa pEIIeHUS KHHe-
TEJIBbHOCTH. 3aKOHBI IWHA- | IMOCTOSHHOM CHIIBI. MaTHYECKUX 3a1a4.
muku Hpiorona. Cunbl B | M3MmepsaTs JIMHEUKOH u | Pemenus 3amau 1o
MPUPOAE: YNPYTOCTh, Tpe- | MTaHTeHOUpPKyneM. M3mepenus | teme «KnHemaThka

HHUE, CUJa TSDKECTH. 3aKOH
BC@MI/IpHOI‘O TATOTCHUA.
HesecomocTh. MexaHude-
ckue konebanus. [lepuon u
yacTtoTa KojieOanuii. Me-
XaHuyeckue BOJHBL. CBOM-
CTBa BOJH. 3BYKOBEIE BOII-
HBL. YIIBTPa3ByK H €r0 HC-
[I0Jb30BaHNE B TEXHHUKE U
MEIUITHE

JINHEWKOM U IITaHTeHUUPKYJIEM

Tema 1.2
MounexynspHas
¢uznka u
TEepMOJMHAMHUKA

3HAaTh OCHOBHBIE IIOJIOXKE-
muss MKT u ux ombeITHOE
obocHoBaHme.  bpoyHOB-
ckoe nBwkeHue. duddy-
3ut0. Pasmeper W Macchl
MOJICKYJT u aro-
MOB. TeII0eMKOCTb.
3aKOHBI TEPMOTUHAMUKH.
TemnoBele JBHUraTeNnd u
OXpaHy OKpyXarouen cpe-
npl. KITJI TeniaoBbIX JBH-
rarenci

YmMmeTn HU3MEPATH BJIAXKHOCTH
BO3yXa, TOBEPXHOCTHOT'O
HaTSOKCHUA JKUIKOCTHU

[IpakTrueckuii onbIT
MPOBEJEHUS
CpPaBHUTEIBLHOTO
aHaIM3a pa3Iu4HbIX
TEeMIIEpPaTyPHbIX LKA

Tema 1.3
DNeKTpoIuHAMHKA

3HaThb 3JIEKTPUUECKOE
B3aUMOJICHCTBHE.
OneMeHTapHBIN
3aKkoH
JUAIEKTPUUECKYIO
MPOHHULIAEMOCTh Cpenbl.
DneKTpocTaTHYECKOE

noie. HanpsoxkeHHOCTS.
IlpuHnun  cynepno3unuu
moJiei. I'paduueckoe
n300pakeHne
IEKTPUIECKUX
MaruuTtHoe

3apsin.
Kymnons,.

MOJICH.
rnoJje

YMers rpaduuecku n3o0pakaTh
JJIEKTPUYECKHE W. MarHUTHBIE
MOJIA TIOCTOSTHHOTO MAarHura |
3JIEKTPUYECKOTO TOKA.

[IpakTrueckuit onbIT
MIPOBEJEHUS
CPaBHUTEIBHOTO
aHaJu3 JEKTPUYECKUX
CBOMCTB pa3IMUHbIX
MIPOBOJIHUKOB




HaumenoBaHue TeMEI

B pesynprate u3y4eHus: y4eOHON TUCIMIUIMHBI 00yYaIOIIHECs TOJKHEI

HUMCTb HpaKTI/IquKI/Iﬁ

3HATb yMEThb
OIIBIT

MOCTOSIHHOTO MAarHuTa H

3NEKTPUIECKOTO TOKa.

MarnuTtHas WUHITYKIHS,

MarHUTHBIN IIOTOK.

SIBnenune

3JIEKTPOMArHUTHOM

uHAykuuu. 3akoH Oma 1uis

ydacTKa e
Tema 1.4. CtpoeHue 3HaTh KPaTKYO UCTOPHIO Ucnonw3oBats  potorddexkr B | [IpoBomuts
aToMa M KBaHTOBas pa3BUTHA peCTaBICHUN TEXHUKE HaOoIeHuS,
¢usnka 0 IIPUPOJIE CBETA. — Habntogate M perucTpupoBaTh | IMIAHUPOBATH U

DneKTpOMarHuTHast 3apsKEHHBIE YaCTHIIB BBINOJIHATh

IPUPOJA CBETA. 9KCHEPUMEHTH,

3aBHCUMOCTH MEXKITY
JUTMHOM BOJIHBI U YaCTOTOU

BBIIBUI'aTh TUIIOTE3bI U
CTPOUTH MOJECIIN,

3JIEKTPOMAarHUTHOTO MIPUMCHSTH
W3JTy4eHNS. 3aKOHBI MOJTyYCHHBIC 3HAHUS
OTpaXEHUs U 1o puznkKe
MPEJIOMJICHUS CBETa.
dotoaddexT n
KOPILYCKYJISIDHBbIE CBOMCTBA
cBera. CTpoeHHe aTomMa U
€ro IJIaHeTapHasi MOJETb.
I'unotesa Ilnanka.
[Tornomenue u
UCITyCKaHUE CBETa aTOMOM.
CrpoeHne aTOMHOTO sIpa.
PagnoaktuBHbIE
W3ITy4CHUS U UX
BO3JICHCTBHE HA )KUBBIC
OpraHu3MBbl. DHEpPrus
pacuieryieHus aTOMHOTO
snpa. SlnepHast SJHepreTuka
Tema 1.5 OBomonus IlonsiTie 0 KOCMOJIOIMH. Hcnoinb3oBats pazinuusble | IIpoBoauts
BCEJICHHOHI OBOITIOLNIO 3BE3T. UCTOYHUKM I TOJy4YeHus | HaOJroneHHs,
Onepruro CoiHIA ¥ 3B€3/1. | €CTECTBEHHOHAYYHOMH IUTAaHUPOBATh U
ITpoucxoxnenue uHdOpMalMK, OICGHUBATH €€ | BBIMOJHSATH
ConHEe4YHOH CHCTEMBI JIOCTOBEPHOCTh 9KCTIEPUMEHTBHI,
BBIJJBUTaTh TUIIOTE3bI U
CTPOUTH MOJEIH,
MIPUMEHSTH
MOJTyYeHHBIE 3HAHUS
1o (u3mKe
Pazgen 2. Xumus
Tema 1.1 OcHOBHEBIE 3HaTh MOHATHSA : TIPEAMET YmMmerb aHaIU3UpOBaTh U | Bruanenus
TIOHATHS U 3aKOHBI XHMHH, BEUIECTBO, aTOM, NPEJICTaBIATh MH(OpMALNIO B | OCHOBOIOJIATAIOIINMH

XUMHH

MoOJIeKyJa. XUMHUYECKUH
3JIEMEHT U (OPMEBI €ro

Pa3JINYHBIX BUJIaX

€CTCCTBCHHOHAYYHBIMU
IIOHATUSAMU,

cymectBoBanus. [Ipoctsie 3aKOHOMEPHOCTSMH,
U CIIO’KHBIE BEIIECTBA. 3aKOHAMH U TEOPHUSIMU;
YBEpEHHOE
UCTIONb30BaHUE
€CTECTBEHHOHAY4HOU
TEPMHHOJIOTHH U
CUMBOJIHMKHI
Tema 1.2 3HaTh UCTOPHIO OTKPBITUS | YMETb Bnanenus
ITepuonnueckuit Ilepuonnueckoro 3akoHa AHAIU3UPOBATh U NPEJCTABIATH OCHOBOIOJIAraroIUMU
3aKOH J.W. MenzaeneeBbIM. HHGOPMALHIO B PA3THYHBIX €CTECTBEHHOHAYYHbIMHU

Hpe)mocmmm OTKPBITHUA

BHIAX

TIOHATUSAMU,
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HaumenoBaHue TeMEI

B pesynprate u3y4eHus: y4eOHON TUCIMIUIMHBI 00yYaIOIIHECs TOJKHEI

HUMCTb HpaKTI/IquKI/Iﬁ

3HATb yMEThb
OIBIT
Ilepronndeckoro 3akoHa. 3aKOHOMEPHOCTSMH,
ITonoxenue snemMenTa u 3aKOHaMH U TEOPUSIMH;
CTPOEHHUE IEKTPOHHON YBEPEHHOE
0001109KHN aToMa. HCTIONB30BaHUE
Ilonoxenue snemMeHTa B €CTECTBEHHOHAaY4YHOMI
Tlepuonuueckoit cucteme u TEPMUHOJIOTUU U
€ro CBOMCTBa CUMBOJIMKH
Tema 1.3 Ctpoenue IIpupona xumuueckou Ymenue YIIPaBIIATh cBoell | Brnanenus
BeIlleCTBa cBsa3u. KoBasnieHTHast cBA3b: | MO3HAaBaTEIbHOH AEATENBHOCTBIO, | OCHOBOIOIATAOIUMHU
HETOJNApHAas U MOJspHas. MIPOBOJUTH CaMOOLIEHKY YPOBHS | €CTECTBEHHOHAYYHBIMU
Wonnas cBsa3b. Katuonsl 1 | co6cTBEHHOTO MOHATUSIMH,
aHHOHBI. MeTamnnyeckas HHTEJUIEKTYaJIbHOTO Pa3BUTHS 3aKOHOMEPHOCTSMU,
cBsA3b. BomopoaHas cBs3b 3aKOHaMHM U TEOPUSIMU;
YBEPEHHOE
HCTIONB30BaHUE
€CTECTBEHHOHAYYHOM
TEPMHHOJIOTHH U
CUMBOJIHMKHI
Tema 1.4 Bona. Ddusnueckue u | OnpenensiTh )KECTKOCTh BOJIBI; Bnagenuns
PacTtBOpEI XUMHYECKHE CBOMCTBA | pellaTh €CTECTBEHHOHAYYHbBIE OCHOBOIIOJIAraloIMHU
BOJbI. 3arpsA3HUTENN BOABI | 3a1a4H; €CTECTBEHHOHAYYHBIMU
Y CIIOCOOBI OYMCTKU BOABL. | MCIOJIb30BaTh pa3nuYHbIe | MOHATHUSAMH,
DusnuecKue U HCTOYHHUKHM  JUI1  IOJIy4eHHs | 3aKOHOMEPHOCTSAMH,
XUMHYECKHE CBOMCTBA €CTECTBCHHOHAYUHOU 3aKOHaMHM U TEOPHUSIMU;
pacTBOpOB nHopManuy, OIECHUBATh €€ | YBEpPEHHOE
JOCTOBEPHOCTH HCTIONB30BaHUE
€CTECTBEHHOHAYYHOM
TEPMHHOJIOTHH U
CUMBOJIHMKHI
Tema 1.5 XuMu4ecKast peaKiusl. Pewate ecrecTBeHHOHAYYHbBIE [IpakTrueckuii OnbIT
Xumnueckue peakuu | CKOpOCTh peakuy U 3a]1a4u; 00paboTkH
(haKTOpHI, OT KOTOPBIX OHA | MCIOJIB30BAThH Pa3JINUHbIE pe3yIbTaToOB
3aBUCHUT. TeruioBoi UCTOYHUKH IS TIOITyYECHUS nU3MepeHui,
addekT XuMuIecKon €CTECTBEHHOHAYUYHOM 0OHapyXKUBaTh
peaxkun. XUMHUYECKoe uH(DOpMaIUH, OLICHUBATH €€ 3aBHCUMOCTH MEX]LY
paBHOBecHE JIOCTOBEPHOCTH HCCIIEAyeMbIMH
BEJTMYMHAMH,
0OBSCHATH
MOJy4EeHHBIE
pe3yIbTaThl U 1ENaTh
BBIBOJIbI
Tema 2.1 Knaccudukanuio YMmerp knaccupunuposars | [IpakTudeckuit onpIT
Knaccudukarus HEOPraHMYECKUX HEOPTraHUYECKUE COEINHEHNSI. 00paboTkH
HEOPraHMYECKUX COEJMHEHUII. - OnpenensaTs XUMUYECKHE pe3yIbTaToOB
COEIMHEHU I XUMHUYECKUE CBOMCTBA CBOICTBAa OCHOBHBIX KJIACCOB nU3MepeHui,
OCHOBHBIX KJIaCCOB HEOPraHWYEeCKHX COCANHEHUH B 0OHapyXKUBaTh
HEOPTraHMYECKIX CBETE TEOPHUH 3aBHCHUMOCTH MEXIY
COEIIITHEHHH B CBETE 3IEKTPOITUTHIECKOM HCCIIEAYeMBIMHU
TEOpHUH JIVICCOIIMAITIH BEITMYMHAMH,
3JIEKTPOJIUTUYECKON O0OBSCHATH
JUCCOLMAII MOJy4EeHHBIE
pe3yIbTaThl U 1E1aTh
BBIBOJIbI
Tema 2.2 Metamnmel 1 | MeTamsl. Oobmue | Ymers obpabateiBath | [IpakTuuecku
HEMETaJIbl CIIOCOOBI MOJyYeHHUsl | PE3yNbTaThl U3MEpEHull, | OLleHUBaTh
METaJUIOB. CruiaBsl: | 0OHapy»XHUBaTh 3aBUCUMOCTh | IOCTOBEPHOCTb
YEpPHBIE U L[BETHBIE. MEXTY HCCIIEAYEMBIMH | €CTECTBEHHOHAYyYHOI
Koppo3sust meramios u BEJIMYMHAMHU, 0OBSACHATH | HHPOPMALINU
CHOCOOBI 3aIIUTHI OT Hee. MOJlydCHHBIE  Pe3yNbTaTHl W
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HaumenoBaHue TeMEI

B pesynprate u3y4eHus: y4eOHON TUCIMIUIMHBI 00yYaIOIIHECs TOJKHEI

3HATh

yMEThb

HUMCTb HpaKTI/IquKI/Iﬁ
OIIBIT

JCJIaTh BBIBOOBI

Tema 3.1 [Ipenensuble 1 YmeTsb oOpabarteiBath | [IpakTudeckuii OmBIT
Yr1eBo10poab! HETpeaeIbHBIE pE3yNbTaTh W3MEpCHNH, | OLICHUBAThH
YTIIEBOJOPO/IBL. 00HapyXUBATh 3aBUCHMOCTh | JOCTOBEPHOCTH
[Ipumenenne MEXIY HCCIIEAYEeMBIMH | €CTECTBCHHOHAYYHOU
YTJIEBOJOPOIOB B BEINYNHAMH, OOBSACHATH | MH(OPMALIH;
OPTaHUIECKOM CHHTE3E. MOTyYeHHbIE  pPE3yiIbTaThl |
JienaTh BBIBOJIBI;
Tema 3.2 Crpoenue u xapaktepssle | OmpenensaTs cBoiicTBa cnupToB, | [IpaxTuyeckuii ombIT
Kucnopoacoaepxamu | XUMHUECKUE CBOWCTBA KapOOHOBBIX KHUCJIOT U OILICHUBATb
€ OpraHu4eckue CIHPTOB, KapOOHOBBIX CJIOXHBIX 3(HPOB. JIOCTOBEPHOCTH
BEIleCTBa KHUCJIOT U CIOXHBIX €CTECTBEHHOHAY4YHOU
3¢upoB nHdopmanumy;
Tema 3.3 AMUHBI, aMUHOKUCIIOTBI, IIpuMeHATH MOTy4YeHHbIE 3HaHUs | BiajeHue OCHOBHBIMU
AzoTcoaeprxaiue 6enxu. CTpoeHue u JUIs1 OOBSICHEHHUS! YCIIOBUIA METOJaMH Hay4HOT'O
OpTaHWYECKHUE O6uonorndeckast QyHKIUSL MIPOTEKaHMS TIO3HAHNUA,
COCIMHCHUS 6enKoB €CTECTBCHHOHAYYHBIX SBJICHUI B | MCHOJIB3yEMBIMH B
pupoie, npodeccnoHaIEHON HayKe: HaOIroeHueM,
cdepe u I IPUHATHS OTIMCAHUEM,
MIPAaKTHYECKUX PEIICHUN B N3MEpECHUEM,
ITOBCETHEBHOM XKHU3HU 9KCHEPUMEHTOM
Tema 3.4 Xumus u X¥MUS U OPraHu3M IIpumensaTs nonydyenusle 3Hanus | IIpakTuueckuii onsIT
JKU3Hb. geJoBeKa. XUMUYecKHe JUIs1 OOBSICHEHHUS! YCIIOBUIA OIICHUBATh
Xumust B ObITY 3JIEMEHTHI B OpraHHU3Me MIPOTEKaHUS JIOCTOBEPHOCTH
gyenoBeka OCHOBHEBIE €CTECTBCHHOHAYUHBIX SIBJICHHUH B | €CTECTBCHHOHAYYHOU
JKM3HEHHO HEOOXOAUMBbIE npupoJie, npodeccuoHaNIbHON nHdopmanuu
COEIMHEHUS: OeTIKH, cdepe u ISt IPUHATHS
YTIJIEBOJBI, XKHPBI, MIPaKTHYECKHUX PEIICHUH B
BUTaMHHBI TIOBCEITHEBHOM JKU3HH
Pa3znen 3. buosaorus
Tema 1.1 Beenenue Mertoibl Hay4HOTO Hcnonb30Bath pa3nuyHble BUIBI Bnagenuns
MO3HAHUS B OMOJIOTHH. IIO3HABATEJILHOHN JESITEIEHOCTH OCHOBOIIOJIATAFOIIIMHU
JKuBas mpupoza kak JUISL peTICHUS €CTEeCTBEHHOHAYYHBIMU
00BEKT M3yUCHHUS €CTECTBEHHOHAYYHBIX 3a]1ad, MOHSTHSIMH,
6uonoruu. Mertopt MIPUMEHEHNE OCHOBHBIX METO/IOB | 3aKOHOMEPHOCTSMH,
HCCIIeIOBAHUS )KUBOU no3HaHusl (HaOII0IeHu s, 3aKOHaMU U TEOPUSIMU;
MPUPOABI B OHOJOTHH. OTIMCaHMS, U3MEPEHHUA, yBEpEeHHOE
OnpeneneHye XU3HU U SKCHEPUMEHTA) [T U3yUCHHS HCTIONb30BaHUE
YPOBHH OpTraHU3aIIH Pa3IMYHBIX CTOPOH OKPYKAIOLIEH | eCTeCTBEHHOHAYYHOU
JKU3HU JeHCTBUTETIHHOCTH TEPMHUHOJIOTHH U
CHMBOJIMKH
Tema 1.2 Knerka 3HaTh KIETOYHYIO Teoputo | IIpuMeHsTh nonyyeHHble 3HaHus | Bianenus
CTPOEHHMSI OPTraHN3MOB. JUIsL OOBSICHEHHUS YCIIOBUI OCHOBOIIOJIATAIOIIIMHU
CrpoeHue KIEeTKH: MIPOTEKaHMS €CTEeCTBEHHOHAYYHBIMU
OCHOBHBIC OPTaHOM/IBI M UX | €CTECTBEHHOHAYYHBIX SIBJICHUH B | MOHATHAMH,
¢ynkum. Jlenenue npupo/ie, npodeccnoHaILHOM 3aKOHOMEPHOCTSIMH,
kneTku buonoruueckoe cdepe U IS IPUHATHSA 3aKOHaMHM U TEOpUSIMU;
3HAYCHNE XUMHYECKUX MIPAKTUIECKUX PEIICHHUH B yBEpEeHHOE
HIIEMEHTOB. ITOBCETHEBHOM KHU3HH HCTIONb30BaHUE
Heopranuueckue €CTECTBEHHOHAaY4YHOMI
BEIIIECTBA B COCTaBe TEPMHUHOJIOTHH U
kieTkn Heknerounoe CHUMBOJIHKHI
CTpPOEHHUE, )KU3HEHHBIHN
LUKJI U €0 3aBUCUMOCTb
OT KJICTOYHBIX (OpM
JKU3HU
Tema 1.3 Opranusm 3HaTh MHOT00Opa3ne [IpuMensTs NonyyeHHsle 3HaHUs | BrnageHus
oprannzMoB. O6MeH JUIs1 OOBSICHEHHUS YCIIOBUI OCHOBOIOJIAraroIUMU
BEIIECTBOM U DHEpPruen ¢ IIPOTEKaHUs €CTECTBEHHOHAYYHBIMHU
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HaumenoBaHue TeMEI

B pesynprate u3y4eHus: y4eOHON TUCIMIUIMHBI 00yYaIOIIHECs TOJKHEI

HUMCTb HpaKTI/IquKI/Iﬁ

3HATb yMEThb
OIBIT
OKpYyXarolieu cpenoi. €CTECTBEHHOHAYYHBIX SIBJICHUM B | HOHSATUSAMHU,
HacnenctBeHHOCTD 1 pupoie, npodeccnoHaILHON 3aKOHOMEPHOCTSMH,
U3MEHYUBOCTD, cdepe u I IPUHATHS 3aKOHaMH U TEOPUSIMH;
3aKOHOMEPHOCTH MIPAKTUYECKHUX PEIIEHUN B YBEPEHHOE
HacIleI0BaHMs, MTOBCETHEBHOM KHU3HH HCTIONB30BaHUE
YCTaHOBJIEHHBIE . €CTECTBEHHOHAaY4YHOMI
Mengenem u T. Mopranom TEPMUHOJIOTUU U
(1a mpumepe CUMBOJIMKHI

HacJIeIOBaHHs y YeJIOBEKa)

Tema 1.4 Bun 3HaTh TOHATHUE BUIIA, €TO Hcnonb30Bath pa3nuyHble BUBI Nmets npakTuyecKkuit
kputepuu. [lonynsuus kak | MO3HaBAaTEIbHOU JACSTENILHOCTH OTBIT 00pPabOTKU
CTPYKTypHas eIUHHIIA JUTSL pEIIeHUS pe3ynbTaToB
spomonuu. Teoputo €CTEeCTBEHHOHAYYHBIX 3ajad, M3MEepeHui,
SBOJIIOLIMY OPTaHUYECKOI0 | MPUMEHEHUE OCHOBHBIX METOAOB | OIpENEICHUE
mupa Y. [lapBuHa MO3HaHUs (HAOIIOACHHUS, 3aBUCUMOCTH MEXTY
I'nmmoressr ONMCAHUs1, UBMEPEHMUS, HCCIEeyEMbIMU
MIPOUCXOKACHUS KU3HU. SKCIEPUMEHTA) [T U3yUCHUS BCIIMIMHAMH,
VcnoxXHEHNE JKHUBBIX PA3IHYHBIX CTOPOH OKPY)KAIOIMIEeH | OOBSCHATH
OpraHu3MOB Ha 3emJie B JIEHCTBUTEIIBHOCTH MOJIyYEHHBIE
MIPOLIECCE IBOJIOIUY. Pe3yNbTaThI U AeNaTh
AHTpPOIIOTEHE3 U €ro BBIBO/IbI
3aKOHOMEPHOCTH.
JlokazarenbcTBa poAcTBa
YeJIoBeKa ¢
MJICKOITUTAIO MU
JKHBOTHBIMH

Tema 1.5 3HaTh NpeaMeT U 3aJadd | YMeTh aHaNM3upoBaTh U | Branenus

DKOCHCTEMEBI SKOJIOTHH:  Y4YCHHE OO0 | MPEACTaBISATE HWH(GOPMANHIO B | OCHOBOIOJIATAOIIUMH
9KOJIOTHYECKUX (haKkTopax, | pasIHMYHBIX BAIAX €CTECTBEHHOHAYUYHBIMH
y4eHHE O CooOmIecTBax IIOHSTUSIMH,
OpraHu3MOB, YYE€HHE O 3aKOHOMEPHOCTSIMH,
ouochepe 3aKOHAMH U TEOPHUSIMH;
Dkonorudeckue (HakTophl, YBEpPEHHOE
0COOEHHOCTH ux HCII0JIb30BaHHE
BO3JEHCTBHUSL. €CTECTBEHHOHAaY4YHOHI

TEPMUHOJIOTHU U
CHMBOJIUKHU
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2. CTPYKTYPA U COJIEP)KAHUE YYEBFHOU JUCITATIIAHBI

2.1. O0beM y4yeOHOI JUCUMIIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yueOHoii padoThI

O0beM yacoB

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

IIpomexxyTouHasi aTTecTanus

BaHHBIHN 3a4éT

2.2. CTpyKTYypa IMCHHIIAHBI

KoyimuecTBO ayIUTOPHBIX YaCOB CaMoCTosITe
IIpakTnyeckue u bHas padoTta
HaumeHoBaHue pa3iesioB U TeM Bcero Teopernueckoe
oByuenue J1abopaTopHbIe CTY/IeHTa
3aHATHSA (uac)
Paszpnen 1. ®usuka 32 6 16 10
Tema 1.1 MexaHuka 7 1 4 2
Tema 1.2 MonekynsipHast ¢pusuka u 7 1 4 5
TEPMOJAUHAMHKA
Tema 1.3 DnekTpoarHaMuKa 7 1 4 2
Tewma 1.4. CtpoeHue aToMa U KBaHTOBAst 5 1 5 5
¢dusnka
Tema 1.5 DBonrOIMS BCEICHHOM 6 2 2 2
Pa3znen 2. Xumus 39 11 16 12
Tema 1.1 OcHOBHBIE OHSATHS U 3aKOHBI 2 1 i 1
XUMHUH
Tewma 1.2 [leproanveckuii 3aK0H 2 1 - 1
Tewma 1.3 CtpoeHue BemecTsa 4 1 2 1
Tewma 1.4 Boga. PactBopst 5 1 2 2
Tema 1.5 Xumudeckue peaxiyn 2 1 - 1
Tema 2.1 Knaccudukanus 2 1 ) 1
HEOPTaHMYECKUX COCTMHEHHH
Tema 2.2 MeTtaiuibl 1 HEMETAILIbI 4 1 2 1
Tewma 3.1 YrneBogopoast 4 1 2 1
Tewma 3.2 Kucnopoacoaepxaiuye 6 1 4 1
OpTaHUYECKHE BEIeCTBA
Tema 3.3 Azorconeprxauiue 7 1 4 2
OpraHUYeCKHE COCTUHEHHUS
Tema 3.4 XuMus U KU3HbB.
1 1 - -
Xumusi B ObITY
Paszgen 3. buojgorns 33 7 16 10
Tema 1.1 Beenenune 5 1 2 2
Tema 1.2 Knetka 9 3 4 2
Tema 1.3 Opranusm 5 1 2 2
Tema 1.4 Bun 7 1 4 2
Tema 1.5 DkocucreMsl 7 1 4 2
Koncynpranuun 4
Bceero no ajucuuniauHe 108 24 48 32
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2.3. TemaTuuyeckuii IJIaH U coepKaHUe Y4eOHOM M CUMIITTHHBI

HaumenoBanue Copaep:xanue yueOHOI0 MaTepHaJia, MpaKTH4YecKue padoThl, Oobbe | Ypos
pa3zesioB H TeM caMocTosTeIbHasi padoTa o0y4yarouuxcs, Kypcopasi padora (ecau M eHb
NpeycMOTpeHa) yaco | ocBoe
B HHUS
1 2 3 4
Paszgea 1. ®uzuka 32
Tema 1.1 Coaep:xkaHue y4e0HOT0 MaTepuaia 7
Mexanuka Jleknuu 1
1| Mexanndeckoe  JBMJKEHHE, €ro  OTHOCHTEILHOCTh.  3aKOHBI
muHamukd Hprorona. Cuibl B mpupoJe: YIpPYroctb, TPEHHUE, Chila
TSKECTH. 3aKOH BceMHpHoro taroteHusa. HesecomocTs. MMmyrbc. 05 12
3aKOH COXpaHEHHS HUMITyJbca U  PEaKTUBHOE  JIBH)KCHHE. ' '
[loreHuuanbHass W KUHETUYECKas OJHEPrus. 3aKOH COXPaHEHUS
MexaHn4yecko sHepruu. Pabora u MOIIHOCTB
2 | Mexanunyeckne KoseOanus. Ilepmom wu  dyacToTa KoJeOaHHIA.
Mexannueckue BOJHbBL. CBoOiicTBa BOJIH. 3BYKOBBIE  BOJIHBIL. 0,5 1
VYIIpTpa3ByK M €0 HCIIOJIb30BAHKE B TEXHUKE U MEAUIIHE
IpakTnyeckue (JiadopaTopHble) 3AHATHS
1| HccnenoBanue IBMKCHHUS TeENa MOJ ISHCTBUEM IIOCTOSHHOM CHITBI
2 | N3yueHne 3aK0Ha COXPaHEHHMS] IMITYJIbCA U PEAKTUBHOTO IBIKCHUS 4
3 | V3smepennst TMHEHKOH U I TAHTCHIUPKYIIEM
4 | VzaMepeHus TMHEWKOH W IITaHTCHIIUPKYIIEM
CamocrosTenbHas paboTa 00ydJaromxcs
1.CocTaBnenue anropuTMa pelieHNs] KHHEMAaTHUCCKHUX 3a7ad. Pemenne 2
3agad4 o Teme «KnHemaruka»
Tema 1.2 Coaep:xkanue yueOHOro MaTepuaJia 7
MoJekyaspHasi Jleknuu 1
$usnka u 1| OcuoBaele mnonoxennss MKT u ux omnslTHoe 00OOCHOBaHHE.
TePMOJIHHAMMKA Bpoynosckoe aemxenue. Juddysus. Pasmepst n maccet monekyn u | 0,5 1
aromoB. Kanumsipasle siBinenust. TemmoemkocTs. TemmooOmen.
2| 3akoHBI TepMOJAMHAMHKH. TeruioBble JABHTATENM W OXpaHa 05 12
okpy>katommeit cpeapl. KITJI TenoBsIx qBurateneit ' '
IIpakTHyeckue (J1adopaTopHbIe) 3aHATHS
1| M3mepeHne BIa)KHOCTH BO3AyXa 4
2| M3mepeHue NOBEPXHOCTHOTO HATSKEHHS KUIAKOCTH
CamocrosTenbHast padboTa 00ydJaromnxcs 2
1.CpaBHHTENBHBIN aHANN3 PA3IMYHBIX TEMIIEPATYPHBIX KA.
KoncyapTanmus 2
Tema 1.3 Coaep:xkanue yueOHOro MaTepuaJia 7
DaeKkTpoaMHAMHKA | JIeKIun 1
1| DrnexTpudueckoe B3aUMOJCHCTBHE. JJIEMEHTApHBINH 3apsa. 3akoH
Kynona. Jusnextpuueckas MIPOHUIIAEMOCTh Cpenpl.
DIEKTPOCTATHYECKOE ToJIE. HanpsoxeHHOCTS. [punTHI 0,5 1,2
cynepno3uruu nojeil. I'papuueckoe nM300pakeHHE SICKTPHUUECKUX
oJiel
2| MarHuTHOE TIOJie MOCTOSIHHOTO MarHWTa W AJIEKTPUYECKOro TOKa.
MaruuTtHas WHIYKIHS, MarHuTHBIN MOTOK. SIBnenue 0,5 2
AIIEKTPOMArHUTHOM MHAYKINH. 3akoH OMa JUIs yJacTKa HEenH
IpakTHyeckue (J1aGopaTopHbIe) 3aHATHS
1| Nsyuenwne 3akona OMa aJisl ydacTKa Ienu 4
2| V3ydenue siBICHHS JICKTPOMArHUTHON MHIYKIIUH
CamocrosrenbHas paboTa 00ydJaromuxcs
1.CpaBHHUTENbHBIH  aHAJIM3  DJIEKTPUYECKUX  CBOWCTB  Pa3IMYHBIX 2
IIPOBOIHUKOB
Tema 1.4 Copep:xanue yueOHOr0 MaTepHaJia 5
CTpoeHue aTomMa u Jleknuu 1
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KBAaHTOBas QU3NKa

1| Kpatkass wucTOpHs pa3BUTHs TPEACTABICHUI O MPHUPOJIC CBETA.
DNEeKTPOMAarHUTHAs TPUPOAA CBETA. 3aBUCHUMOCTh MEXAY IJTHHOM
BOJIHBI M YacTOTOH AIEKTPOMAarHUTHOTO W3IyYCHHSA. 3aKOHBI
OTpakeHUs U TpeJoMiIeHus cBeTa. PoTodPPeKT M KOpITyCKyISIpHBIE
CBOMCTBA CBETa

05

2| CrpoeHme aToMa W €ro IUiaHeTtapHas mozenb. [wmmoteza Ilmanka.
[TornomieHne M HCIyckaHWe cBeTa aToMOoM. CTpoeHHe aTOMHOTO
anpa. PamuoakTHBHBIE W3Iy4eHHS M UX BO3JCHCTBHE HAa JKUBBIC
OpPraHM3Mbl. JHEPrusl pacUieIUIEeHHs aTOMHOro sjipa. SlnepHas
9HEpreTUKa

05

1,2

IIpakTHuyeckue (JadopaTopHbIe) 3aHATHS

1| UcnonezoBanue potoddexra B TCXHUKE

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

CamocrosTenbHast paboTa 00ydaromuxcs
1.Okonornueckre NpoOJIeMbl, CBSI3aHHBIE C HCIIOJIB30BAHHEM SIICPHON
SHEPreTUKU

Tema 1.5
IBoJIOIHUA
BCeJICHHOM

Coaep:xkanue yueOHOr0 MaTepuasia

Jlexkuuu

1| Hama 3Be3nnas cucrtema — I'amakTtuka. beckoneunocts BcenenHoii.
IloHsiTHE O KOCMOIOTUU

2| DOpomroumnst 3Be3n. OHeprust Comuia u 3Be3n. [lpoucxosxaeHue
COJIHEYHOU CUCTEMBI

1,2

IIpakTnyeckne (J1ad0opaTopHble) 3aHATHSA

1| TepmosnepHBIit cHHTE3

CamocrosTenbHast paboTa 00ydaromuxcs
1. Koncnext «O0Opa3oBaHue IIaHeTHBIX cucTeM. CONHEYHas cucTeMay

Paznen 2. Xumus

Tema 1.1
OCHOBHBIE TOHATHSA
M 3aKOHBI XUMHH

Coaep:xkanue yueOHOro MaTepuaJia

Jlekuun

1| IIpeamer
SJIEMEHT
BEILIECTBA.

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

CamocrosrenbHast paboTa 00yJaromuxcs
1.CucremaTmdeckas mpopaboTKa KOHCIICKTOB
JINTEPATYPHI, I[OHOJ'IHPITCJ'H)HOIZ JINTEPATYPHI,
peKOMeHAalMi NpenoaBaTens.

3aHATUH, y4eOHOMH
C HCIOJNb30BAaHUEM

Tema
1.2I1epuoguyeckmii
3aK0H

Coaep:xkanue yueOHOro MaTepuaJia

Jlexkuuu

1| Otkpsitue. Ilepuoauyeckoro 3aKOHa JN. MenneneeBpIM.
IIpennoceinku otkpeitust  Ilepuonuueckoro 3axona. IlosoxeHue
JJIeMEHTa U CTPOCHHE DJIEKTPOHHOH 00ojouku aroma. ITomoxenue
anemeHTa B [lepruoanueckoil cucteme u ero cBOMCTBa

CamocrosrensHas paboTa 00ydaromuxcs
1.CuctemaTtnueckasi mnpopabOTKa KOHCIIEKTOB
JINTEPATYPHI, I[OHOJ'IHI/ITCJ'H)HOIZ JINTEPATYPHI,
peKOMeHAaIMi NpenojaBaTens.

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

3aHATHH, y4eOHOM
C HCIIOJIb30BaHUEM

Tema 1.3
CTpoeHue BeuecTBa

Coaep:xanue yue0OHOT0 MaTepuasa

Jlexknun

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

IpakTnuyeckue (Ja0opaToOpHbIE) 3aHATHSA

1 | ITpupoga xuMU4eCcKoil CBA3U

CamocrosTenbHast paboTa 00ydJaronxcs
1.CuctemaTmueckasi mpopabOTKa KOHCIIEKTOB
JUTEPaTyphl,  JOMOJHUTEIBHON JHUTEpaTypHl,
PEKOMEHIALNH NPEnoiaBaTes.

3aHATHH, y4eOHOMH
C HCIOJIb30BaHUEM

Tema 1.4 Boxaa.

Conep:xkanue y4e0OHOT0 MaTepuaia
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PacTBOpBI Jlexknuu
1| ®uznyeckne U XMMHUUECKHE CBOWCTBA BOJBI. 3arps3HUTENIH BOJBI U
CIIOCOOBI OYHMCTKH BOJIEL. 2
du3nyecKkue U XMMUYECKHE CBOMCTBA PACTBOPOB.
IIpakTnueckne (Jad0opaTopHble) 3aHATHSA
1 | OmnpeneneHne >KeCTKOCTH BOJBI
CamocrosrenbHas paboTa 00ydJaromuxcs
1.CuctemaTmdeckass mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JIUTEPaTyphl,  JONOJHHUTEIBHOM JIUTEPATyphl, C HCIOIb30BAaHUEM
PEKOMEHIALNH NPETIo1aBaTes.
KoHcnekT « ArperaTHbIe COCTOSIHHS BOIBI U €€ MEPEXOJbl U3 OJHOTO
arperaTHoOro COCTOSIHHS B IPYTOE».
Tema 1.5 Copep:xaHue yueOHOTr0 MaTepHuaJia
XumMuueckue Jlexkuuu
peakuuu 1| Xumuyeckas peaxims. CKOPOCTb peakiuu U (GakTopbl, OT KOTOPHIX
OHa 3aBHUCHUT. TernoBoit 3pPeKT XMMUUECKOH peakuni. X UMUYecKoe 1,2
paBHOBecHE
CamocrosTenbHast paboTa 00ydaromnuxcs
1.CucremaTnyeckasi mpopabOoTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM
JINTEPATYPHI, ﬂOHOHHHTeHLHOﬁ JIMTEpaTyphbl, C HUCIHOJIB30BAHUEM
PEKOMEHIALUIA Npero1aBaTes.
CocraBnenue npe3eHTauui: «THUIBl XUMHUYECKOM CBSI3W», «THIbI
KPHCTAJUTHYECKHUX PELIETOKY.
CocraBneHne 3IEKTPOHHBIX W 3JEKTporpadudeckux (Gopmyn aTomMoB
XMMHYECKHUX ICMEHTOB.
Tema 2.1 Coaep:xkanue yueOHOro MaTepuaJia
Kaaccuduxanus Jlexkuun
HEOPraHNuYeCKHX 1| Knaccudukanms HeopraHUIECKNX COCTMHEHHH.
COe/IMHEeH I XUMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB  HEOPTraHWYECKUX 2
COE/IMHEHUH B CBETE TEOPUH AIICKTPOIUTHYECKOM THCCOIHAIIH.
CamocrosTenbHast paboTa 00ydJaronuxcs
1.CucremaTnyeckass mpopabOTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM
JIMTEPATYPHI, ﬂOHOHHHTeHLHOﬁ JIMTEpaTyphbl, C HCIHOJIb30BAHUEM
pEeKOMEHAAINI penojaBaTess.
Tema 2.2 Coaep:xkanue y4e0HOT0 MaTepuasia
MeTaJuibl H Jlexkuuu
HeMeTaJlJIbI. 1| Meramnsl. O6uue cnocoOs! nmoryuyeHus MetamioB. CIUlaBbl: YepHbIE
" IIBCTHHIC. 112
Koppo3us MeTaioB 1 ciocoObl 3aIIUTHI OT Hee.
IIpakTnyeckne (JadGopaTopHble) 3aHATHSA
1| Obmas xapakTepucTHka MeTauloB. OOmas XapaKTepHCTHKA
TJIaBHBIX MTOJIPYIIT HEMETAJJIOB HA IIPHMEPE raJIOreHOB.
CamocrosrensHas paboTa 00ydaromuxcs
1.Cucrematnyeckass mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH
JUTEPATyphl,  JIOTIOJHHUTEIBHOM JIUTEPATyphl, C HCIIOJIb30BaHUEM
PEKOMEHIALNH Tpero1aBaTes.
Koncnextsl mo Temam: «OKHCINTETHLHO-BOCCTAHOBHUTENBHBIE PEAKIIUI,
«BaxHeimue coeqUHEHHS METANIOB M HEMETAUIOB B IPHPOAE H
XO3SMCTBEHHOH JICSITEIIFHOCTH YEJIOBEKA,
«3ammTa OKpy>KarIel Cpe/ibl OT 3arpsi3HEHUsI TSHKENIBIMU MeTaJlIaMH,
COCIMHEHUSIMU a30Ta, CEPhI».
Tema 3.1 Coaep:xkaHue y4e0OHOT0 MaTepuaa
Yraesogopoas. Jlekuun
1| lpenenvHble W HeMpeAeNbHbIE YIIAEBOAOPOABL. [IpuMeHeHHe 1

YTJII€BOAOPOJ0B B OPTraHUICCKOM CUHTE3E.

IpakTHyeckue (J1aGopaTopHbIe) 3aHATHS

[EY

OO6mrast XxapakTepUCTHKA YTICBOAOPOIOB
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CamocrosTenbHast paboTa 00yJaromuXCs

1.Cucrematndeckass TipopabOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOM
JUTEPATypbl,  JOMOJHHUTEIBHOM JIUTEPATYphl, C HCIOJIb30BAHUEM
PEKOMEHIAINIA IPEMo1aBaTeNs.

Koncnekr «IIpupoiHble HCTOYHHUKU YTIICBOAOPOIOB.

Tema 3.2
Kucaopoacoaep:xany
He OpraHuvecKue
BelecTBa

Copep:xaHue yued0HOTr0 MaTepuaJia

Jlekuun

1| Crpoerne w® XxapakTepHBIE XHMHYECKHE CBOICTBAa CIIHPTOB,
KapOOHOBBIX KHCJIOT M CIIOKHBIX 3(pHpOB.

1,2

IIpakTnuyeckne (Jad0opaTopHbie) 3aAHATHS

1| CpoifctBa W TpPUMEHEHHS CHOHPTOB, KapOOHOBBIX KHCIOT W
CIIO’KHBIX 3(HPOB.

CamocrosrenbHas paboTa 00ydJaromuxcs

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

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

Tema 3.3
A3oTcoaepikaniue
opraHuvecKue
coeIMHEeHHUsI

Coaep:xkanue yueOHOT0 MaTepuasa

Jlexkuuu

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

1,2

IpakTnueckne (JadbopaTropHble) 3aHATHSA
AMUHBL, aAMUHOKHUCIIOTHI, OCIIKH.
Crpoenne n 6nonorndeckas QyHKIHSI OSITKOB

CamocrosTenbHas paboTa 00ydJaroIXcs

1.Cucrematnyeckass mpopabOTKa KOHCIIEKTOB 3aHATHH, ydeOHOH
JUTEpaTyphl,  JOMOJHUTEIbHON IHUTEPAaTyphl, C HCIOIb30BaHUEM
pEeKOMEHAANUHI PENoaaBaTeNs.

CocraBnenne Tabmunpbl «CTpoeHHE U XapaKTepHblE XHMHUUYECKHE
CBOICTBA IpeJCTaBUTENIEH a30TCOJEPKaALINX OpraHUYECKUX
COEIMHEHUI.

Tema 3.4
XHuMHS U JKH3Hb
Xumus B ObITY

Coaep:xkanue yueOHOT0 MaTepuasa

Jlexkuun

1| XuMus U opraHusM 4enoBeKa. XUMHUYECKUE DJIEMEHTHI B OPTaHU3Me
yenoBeka OCHOBHBIC KU3HEHHO HEOOXOJIMMBIC COCIMHEHHS: OCIIKH,
YTIIEBOJIBI, JKUPHI, BUTAMHUHBI

1,2

Pasnen 3. buojorus

33

Tema 1.1 Beeaenune

Coaep:xkanue yueOHOT0 MaTepuasia

Jlexkuun

1| Mertonsl HaydyHOTO MO3HaHUS B Ouosornu. JKuBasi mpupoaa Kak
00BeKT u3y4YeHHs OHOJNOTHU. MeTOAbl WCCIEAOBAHUS IKUBOU
npupoAp! B Ononorun. OnpeneneHne XU3HA U YPOBHU OpTaHU3aIUU
JKU3HH

1,2

IIpakTnyeckne (J1a60paToOpHbIE) 3aHATHS

1 | JKuBas npupoa kak 00bEKT U3yUeHHsT OHOIOTHHI

CamocrosrenbHast paboTa 00yJaromuxcs

1.CucremaTmueckass mpopabOTKa KOHCIICKTOB 3aHATHH, y4eOHOM
JINTEpaTypHl, JIOTIOJTHUTENILHOM  JIUTEpaTyphl, C HUCIHOJIb30BaHUEM
peKoMeHAaui npenoaaBaTess.

Koncniekr «MeToapl MCCIIEZIOBaHUS JKUBOH TPUPOABI B OHOJOTHUN,
«EcTecTBeHHOHay4Hasl KapTMHA MHUpPA B MPAKTUYECKON NESITeIIbHOCTH
JTIOAE

Tema 1.2 Kinerka

Coaep:xkaHue y4e0OHOT0 MaTepuaia

©

Jlekuun

1| Knerounast Teopus cTpoeHHs oOpraHusmMoB. CTpoeHHe KIETKH:
OCHOBHBIE OPTaHOWIBI M WX (YHKOWH. JleneHue KISTKH — OCHOBa
pocta, pa3BHTHS W pPa3sMHOXKEHHS OPraHM3MOB. buosjormueckoe
3HaYeHHE XUMHYECKHX 3JIeMEeHTOB. Heopranndeckne BemiecTBa B
COCTaBE KJIETKHU.
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2| Mounexyna JHK - HocuTesb HacneICTBEHHOH HH(OopMaLuu 1 2
3| HeknerouHoe crpoeHHUe, )KU3HCHHBIA IMKJI M €ro 3aBHCUMOCTH OT 05 5
KJICTOYHBIX (POPM KHU3HH '
4| Pa3sMHOKEHHE OPTaHU3MOB, €ro GOPMBI U 3HAUCHUE.
WnnuBugyansHOE pa3BUTHE MHOTOKJIETOYHOT'O opranmsMa 0,5 1,2
(oHTOTEHE3).
IIpakTnueckne (J1a00paTopHble) 3aHATHSA 4
1| PazMHOXeHHEe  opraHm3MoB, ero  (oOpMBI W 3HAUCHHE.
WunuBuayanbHOE  PasBUTHE  MHOTOKJIETOYHOIO  OpPraHU3Ma 4
(oHTOTEHE3).
2| Uzydenme cTpoeHHs paCTUTENHHON 1 JKHBOTHOM KIICTKH
CamocrosrenbHas paboTa 00ydJaromuxcs
1.CucremaTtmdeckass mpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOI
JUTEPATyphl,  JIOTIOJHHUTEIBHOM JIUTEPaTypbl, C HCIOJIb30BAaHUEM
PEKOMEHIALMH NperoiaBaTes.
3arnoaHUTh TaOIUIIBI 110 TeMaM: « XUMHYECKUE HIEMEHTHI KIICTKHY; 2
CooOmenne « Ponbp B KJIeTKE HEOPraHWYECKMX W OPTraHMYECKUX
BelecTB», «Bupycsl — B030yauTesnn MHQEKIIMOHHBIX 3a00JeBaHUI»;
«Bupyc unmmyHomedpuunta uenosexka (BUY). Ilpodunaxkrnka BUY-
napexumy», «bakrepum»
Tema 1.3 Opranusm | CopepxxaHue y4eOHOI0 MaTepuajia 5
Jlexkuun
1| MHoroob6pasue oprann3mMoB. OOMEH BEIIECTBOM MW SHEPTUEH C
OKpY’Kalomen cpenoil kak HeoOXOOMMOE YCIOBHE CYIIECTBOBAHUS 0,5 1,2
JKUBBIX CHCTEM
2| HaciencTBeHHOCTP M HM3MEHUYMBOCTH — CBOMCTBA OPraHW3MOB;
3aKOHOMEPHOCTH HACJICHOBaHU, ycTaHOBiIeHHBIE . Mennenem u T. 0,5 1,2
MopranoM (Ha mpuMepe HacIeI0BaHNS Y YEJIOBEKa)
IIpakTnyeckue (JadopaTopHblie) 3aHATHUS 2
1| Opranmsm — euuoe nenoe. MHOrooGpasye OpraHH3MoB
CamocrosTenbHas paboTa 00ydJaromxcs
1.CucremaTnyeckass mpopaboTKa KOHCIIEKTOB 3aHATHH, Yy4eOHOM
JINTEPATYPHI, ﬂOHOJ’IHHTeJ’ILHOﬁ JIMTEpaTypbl, C HUCIHOJIb30BAHUEM
peKOMeHAaIMi NpenojaBaTens.
Koncmexrsr: ((HaCJ'IeZ[CTBEHHLIe 0oJe3HHn YCJIOBCKA, WX MNPUYHUHBI U 2
npodunaktuka», «CoBpeMEeHHbIE MPEICTABICHUS O TEHE U TEHOME».
Coobmierne «I'eHeTHUECKHE 3aKOHOMEPHOCTH CEJIEeKIHM», «YUeHue
H.M1. BaBunmoBa o0 [EHTpax MHOrOOOpasust M MPOUCXOKICHUS
KyJIbTYpHBIX ~ pacTeHHi».  «buoTexHOJOTHS, €€  JIOCTHXXCHUS,
TIEPCIIEKTHBBI Pa3BUTH.
KoncyapTanmus 2
Tema 1.4 Bua Coaep:xkanue yueOHOro MaTepuaJia 7
Jlexkunn 1
1| Bupn, ero xpurepuu. [lomynsnus — CTpyKTYpHas €MHHUIIA SBOIOIHH. 1 12
Teopust 3BoJIIOLIMK Ooprannyeckoro mupa Y. Jlapsuna '
IIpakTnyeckne (Jad0opaTopHble) 3aHATHSA
1| I'umoTe3sl  NPOMUCXOXKAEHHWS  JKM3HU.  YCIOKHEHHE  JKMBBIX
OpPTraHM3MOB Ha 3eMJie B IPOLECcCe IBOJIIONHUH. AHTpPOIOTeHE3 W 4
ero  3aKOHOMepHOCTH. Jloka3zaTelnbcTBa  POJCTBA 4YeJOBEKa C
MIJICKOIIUTAOIMUMHN KUBOTHBIMHU.
CamocrosrenbHas paboTa 00ydJaromuxcs
1.CuctemaTtmueckass mnpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JIMTEPATYPHI, HOHOHHHTGHBHOﬁ JIMTEPpATYphl, C HCIOJB30BAHUEM 2
PEKOMEHIAINiA TIPEro/1aBaTes.
KoHcnekr «I'unore3sl NpOUCXOKIEHUS JKUZHWY.
«IlosiBIEHME MBICTUTEIIFHOM NETEIbHOCTH M YICHOPA3IeIbHON pedny.
KoncyabTanus 2
Tema 1.5 Copep:xanue yueOHOT0 MaTepHuaJia 7
JKocucTeMbI Jlekuun 1
1| IIpenmer n 3a7a4uu SKOJIOTHH: y4eHHE 00 3KOJIOTHYECKHX (haKTOpax, 05 12
, ,

Y4YCHUC O COO6III€CTB&X OpPraHu3MoOB, YUCHHC O 6I/IOC(1)Cp€
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2| Dxonoruueckue GaKTOphl, 0COGEHHOCTH HX BO3ICHCTBHS.

0,5 1,2

IIpakTnyeckue (JadopaTopHbIe) 3aHATHS

1| U3yuenne npucrnocoGIeHHOCTH OPraHU3MOB K Cpesie 0OHTaHus

CamocrosTenbHast paboTa 00ydaromnuxcst
1.CuctemaTmdeckasi mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JHUTEPATYphl,  JOIOJHUTENBHOH JIMTEpPaTyphl, C HCIOIB30BAaHUEM

nuHaMuky HptotoHa. Cunsl B IpUpOE: yIPYroCTh, TPEHUE, CHIIa
TSKECTH. 3aKOH BceMHpHOro Tarorenus. Hesecomocts. Mmmyiibc.
3aKOH COXpaHEHHMs UMIylIbca M pPEAaKTUBHOE JBUXKCHHE.
IloreHnuanbHass W KUHETHYECKas SHEPrus. 3aKOH COXPaHEHHs
MeXaHH4ecKol sHepruu. Pabora m MomHOCT. MexaHn4eckue
koneOanns. Ilepmon m dwactora KoneOaHWid. MexaHUYECKHE
BoJIHbI. CBOHCTBa BOJH. 3BYKOBBIE BOJIHBI. YIJBTPa3ByK H €ro
UCTIONB30BaHUE B TEXHMKE M MeaunnHe. OCHOBHBIE IOJIOKEHHS
MKT u ux ombITHOe 0OOCHOBaHWE. BpoyHOBCKOE JBM)KEHUE.
Juddysus. Pazmepsl 1 Macchl MOJIEKY ¥ aToMoB. KanusuisipHble
sprernd. TemmoemkocTs. TemnooOMeH. 3aKOHBI TEPMOJHMHAMUKH.
TennoBble [BUTAaTENH M oOXpaHa OKpyxatomed cpeasl. KIIZ
TEIUIOBBIX JBUraTeNei

DJIeKTpUYEcKoe B3aUMOJEHCTBUE. DJIEMEHTapHBIM 3apsl. 3aKkoH

Kynona. JuanexTpuueckas MIPOHUIIAEMOCTD CpeaBbl.
Onektpocrarndeckoe  mone.  Hanpspkennocts.  IlpuHimm
CYNEpIO3UINT TIOJIEH. I'pauaeckoe n300pakeHne

3JIEKTPUYECKUX MoJjiel. MarHuTHOE 1oJie TOCTOSHHOTO MarHuTa 1
3J'IeKTpI/I‘-IeCKOFO TOKa. MaFHI/ITHaH I/IH}:[yKHI/ISI, Mal"HPITHI:-Iﬁ IIOTOK.
SIBeHne 3MeKTPOMarHUTHOM MHAYKIMHU. 3akoH OMa i ydJacTka
nenn. KpaTkas ucTOpHs pa3sBUTHSA TPEACTaBICHUI O IpHUPOJE
cBeTa. DJIEKTPOMAarHWTHas MPUPOJAA CBeTa. 3aBUCUMOCTH MEXIY
JUIMHOM BOJIHBI W YacCTOTOM 3JEKTPOMAarHUTHOTO H3IIYUYECHHUS.
3aKOHBl OTpaXCHHsS W MpeloMieHus cBera. Dorodddext u
KOPIYCKYJIsSIpHbIe cBoiicTBa cBera. (CTpoeHME aromMa M €ro
miaHerapHas Mogenb. lunore3a Ilnanka. Ilornomenue u
ucnyckanue cera atoMoM. CTpoeHHe aTOMHOIO  sapa.
PaIII/IOElKTI/IBHBIe H3nyqum[ n Hux BO3}16ﬁCTBI/I€ Ha JXHUBBIC
OpraHW3Mbl. DHEpPrusl pPAcUIEIUICHHUs aTOMHOTrOo sjapa. SnepHas
sHepreTuka. Hama  3Be3mHas  cucrema —  [amaktuka.
Beckoneunocts Beenennoi. TToHSITHE 0 KOCMOJIOTHH. DBOJIIOLHS
3Be3ql. ODHeprusi ConHna u 3Be3a. I[Ipomcxoxnenune CoHEUHOM
CHCTEMEL.

PEKOMEHIALMH NPETIo1aBaTes. 2
Koncmekt «['MMOTE36I MPOUCXOKACHUS JKU3HWY). YdeHHe o ouochepe
B.1. Bepnaackoro
HATOIo: | 108
2.4. Conep:xaHue pa3iejoB JMCHUTLTHHBI
2.4.1. 3aHaTud JeKIUOHHOI0 THIIA
Ne HaumeHnoBanue Conep:xanue pa3aeJia ®opma
pasae pasaena TeKYyIIero
Ja KOHTPOJIst
1 2 3 4
2 cemecTp
1 Paszjnen 1. ®usuka MexaHn4yeckoe JBHKCHUE, €ro OTHOCUTENBHOCTh. 3akoHbl | P,V
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Pa3znen 2. Xumus

IMpenmer xwmvun. BemectBo. ATom. Monekyna. XuMHUYECKUAN
ameMeHT W (GopMbl ero cymectBoBaHus. [IpocThie W CIOXKHBIC
BemmectBa. OTkpeiTue Ilepmoamueckoro 3akoHa. [lepmoamyeckas
cucreMa XUMHYecKux sjaemeHToB J[. M.MenpaeneeBa. 3HaucHHE
Ilepuognueckoro  3akoHa u  llepuomnyeckoil  cuUCTEMBI
xumuueckux saemeHToB J[. . MenaeneeBa sl pa3BUTHUSI HAYKU
Y TIOHMMaHUs XMMHUYECKOH kapTuHbl Mup. KoBanmeHTHast CBsI3b:
HenoJisipHast ¥ mojsipHas. MoHHast cBsizb. KaTHMOHBI M aHUOHBI.
Merannuueckast cBsi3b. BomopoaHas cBsizb. Bopa B mpupoae,
OBITY, TCXHUKE M Ha MPOU3BOJACTBE. DHU3MUCCKUEC U XUMHUYCCKHUEC
CBOWCTBA BOXBL. 3arpsi3HUTENH BOABI W CHOCOOBI OYHCTKH.
Kectkast Boga u ee ymsiruenue. OnpecHeHHne BOIBL. ATperaTHbie
COCTOSIHUSL BOJBI M €€ IMEepeXoAbl U3  OJHOIO arperaTHOro
cocTosiHus B Apyroe. IIoHATHE O XMMHUYECKON peakuuu. Tumbl
XUMHYeCKNX peaknui. CKOpocTh peakuud W (aKTOpHl, OT
KOTOPBIX OHAa 3aBHCHUT. TermioBoit 3dekt xumMuyeckoi peaknuu.
Xumnueckoe paBHoBecue. OKCUIBI, KHCIOTHI, OCHOBAHHUs, COJIH.
XUMUYECKHE CBOICTBa OCHOBHBIX KIJIACCOB HEOPTaHUYECKUX
COEJIMHEHUN B CBETE TEOPHUM IJICKTPOIUTHUECKON IUCCOIMALMU.
Oo6mme ¢usnveckue ¥ XMMHUYECKUE CBOHCTBAa MerasutoB. OOrias
XapaKTEepUCTUKA TJIABHBIX MOATPYII HEMETAJJIOB Ha MPUMEPE
rajJoreHoB. BakHeimme coeInmHEHHsS METAJIOB M HEMETAaJUIOB B
NpPUPOJIE U XO3AMCTBEHHOM AesaTenbHOCTH. OCHOBHBIE MOHSATHUS
OpraHMYECKOM XUMHUU M TEOpUs CTPOEHHS OPraHUYECKUX
coenuHenuil. [lonsarue uzomepun. Yriaesonopoasl. [Ipenensubie u
HemnpeJieNbHbIE YriIeBOJOpoAbl. [IpuMeHeHue YrieBoJIopOJIOB B
opraHuueckoM  cuHTe3e. lIpedenbHble U HempeaeJbHbIE
YIIE€BOIOPOBI. IIpyponHble  UCTOYHMKU  YIIIEBOLOPOIOB.
YTeBogopoasl Kak OCHOBA MEXAYHAPOIAHOTO COTPYAHMYECTBA U
BaOXHEHIIMH  UCTOYHHMK  QopmupoBanHus  Owomxera PO.

KHCJ’IOpOHCOI{Gp)KaH.[I/IC OpraHnM4YeCcKuc BCLICCTBA. CHI/IpTH,
Kap6OHOBLIC KHUCJIOTBI W CJOXXHBIC 3(1)I/IpLIZ HX CTPOCHHUC U
XapaKTCpHbIC XUMHNYCCKUEC CBOMCTBA. HpC,IlCTaBI/ITeJ'II/I

KHCJIOPOJICOIEPIKAIIUX OPTraHMICCKUX COCTUHEHUIH: METHIIOBEIHA
W JTWIOBBIA CHHPTHI, TIHIEPHH, YKCYCHas KHUCIOTa. JKUpHI Kak
CloXKHble A(QUPBL.  AJKOroOJIM3M U €ro OTpaKeHHE B
MIPOU3BEIECHUAX XY/J10’)KECTBEHHOU JIUTEpPATypel U
M300pa3uTENHLHOTO0 HMCKYCCTBA. AMHHBI, aMUHOKHCIIOTHI, OEIKH.
Crpoenue u Guosornyeckast GyHKIMs O€IKOB. XUMHUS U OPTaHU3M
yejoBeka. XHMMHUECKHE OJJEMEHThl B OpraHM3Me uYeslOBeKa.
Opranmdyeckne W  HeopraHmdeckwe BemiectBa. (OCHOBHEIC
JKU3HEHHO HEOOXOIWMBIC COCIWHCHHS: OENKH, YTIEeBOMBI, YKHPHI,
BUTAMHHBL. YTJIEBOIBI — TJIABHBIH HCTOYHHUK SHEPTHU OpTaHU3MAa.
Poins xupoB B opranusme. XOJECTEPHH M €ro poiib B 3/I0POBbE
4enoBeka. MUHepanbHbIe BEIIECTBA B IMPOJAYKTaX MUTAHUS,
nunieBsie 1o0aBku. COataHCUPOBAHHOE MMUTAHUE.

P,y
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Pa3nen 3.
buoaorus

buonoruss — COBOKYHMHOCTh HayK O KUBOW mpupoje. MeTojibl
HAy4HOTO MO3HaHWA B Ouosormu. JKuBas mpupoma Kak OOBEKT
M3ydeHUs] OMOJIOTHH. MEeTOoAbl UCCIIEIOBaHUS XUBOW NMPHPOIBI B
omonornu. OmnpeneneHne XU3HN (C IPUBICYCHUEM MaTepHaia W3
pa3znenoB (u3MKM W XUMHH). YPOBHH OpTaHM3AlNM >KU3HU.
Hctopus n3ydenuss kieTkd. OCHOBHBIE MOJOXKEHHS KICTOYHOM
TEOpHH. Krnetka — CTPYKTYpHO-()yHKIIMOHAJIbHAS
(anemeHTapHas) enuHuna ku3HU. CTpoeHue kiueTku. OCHOBHBIE
CTPYKTYpHbIE KOMIIOHEHTBI KJIETKH 3yKapHoT. KierouHoe spo.
OyHKIUSA sSApa: XpaHEHHe, BOCIPOM3BEIEHHE U Iepejada
HACJIEJCTBCHHOW  HMH(OpMALUM,  PErymsiius  XUMHIECCKOH
aKTHUBHOCTH KJIeTKH. CTpykTypa # (QYHKIHH XpPOMOCOM.
AyTOCOMBI W TIONIOBBIE XPOMOCOMBI. bHosormieckoe 3Ha4YeHHE
XMMHYECKHX 3JIEMEHTOB. HeopraHWueckne BEIIECTBA B COCTaBE
KeTKU. Pomb BOZBI Kak PacTBOPHUTENS. M OCHOBHOTO KOMIIOHEHTa
BHYTpEHHEH cpeibl OpraHu3MOB. YTIJIEBOJBI U JHUIH/IBI B KIETKE.
Crpykrypa u Ouonormueckue ¢yHkoun — OenkoB. CrpoeHue
HYKJICOTU/IOB U CTPYKTypa mnonuHykieoTuaHslx neneit JIHK u
PHK, AT®. Bupycsl u Gakrepuodaru. HexnerouHoe crpoenue,
JKM3HEHHBIH [IUKJI M €r0 3aBUCHMOCTh OT KJIIETOYHBIX (DOPM JKH3HH.
Bupycsl — B030yanTenn HHPEKINOHHBIX 3a00JI€BaHUA; TOHITHE
00 onHkoBHpycax. Bupyc mMmmyHOomedumura uemoBeka (BUY).
[Mpopmnaktuka BUY-undexmum. OpranusM — eamHOE IIeJoe.
Muoroo6paszue opraHu3mMoB. OOMEH BELIECTBOM M JHEPTHEH C
OKpYXKaloIIeH cpenoi Kak HeoOX0UMOE yCIOBHE CYIIECTBOBAHHS
KHUBBIX cucTeM. CIOCOOHOCTh K  CaMOBOCHPOM3BEICHUIO —
OlHAa W3 OCHOBHBIX OCOOEHHOCTEH JKMBBIX OPIaHHU3MOB.
JleneHue KIETKM — OCHOBA POCTA, Pa3BUTHS U Pa3sMHOXKEHUS
opranu3moB. becrnonoe pasmHoxeHue. IlosoBoii mnpouecc u
MojioBoe pasMHOkeHne. OIUIOZOTBOPEHHE, €ro OHOJIOTHYECKOe
3HaueHue. [loHsaTme 00  WHAWBUAYyadbHOM  (OHTOTEHE3).
DBOJIIONIMOHHAS TEOPUS U €€ pojb B (HOPMHUPOBAHUH COBPEMEHHON
€CTeCTBEHHOHAyYHOH  KapTHHBI Mupa. Bua, ero kpurepuu.
[Momymamust Kak CTPYKTypHas eIWHHIA BHAA W SBOJIONWHU.
CuHTeTHYeCKas! TEOpHS YBOJIONUH. J[BIKYIIME CHITBI SBOJIIOIMN B
COOTBETCTBHM C CHHTETHUYeCKOW Teopueil sBomonmu (CTDI).
I'eneTnueckne  3aKOHOMEPHOCTH 3BOJIOIMOHHOTO IIpOIlEcca.
Pesyneratel 3Bomrormu. CoxpaHeHHe MHOTooOpa3usl BUAOB Kak
OCHOBa YCTOMYUBOTO pa3BUTHSA o6uoctepsl. [IpudauHbl
BBIMUPAHUS BUJOB. Buonoruueckuit nporpecc "
Ouonorndeckuii perpecc. I'MIIOTE3bl MPOHUCXOKAEHUSA  HKHU3HHU.
VYcnoxHEHHE JKMBBIX OpPraHM3MOB Ha  3emiie B IIpolecce

3BOJIFOIIUH. AHTpOHOFeHeS u €ro 3aKOHOMEPHOCTH.
I[OKaSaTCJ'H)CTBa poAcCTBa HYCJIOBCKa C€ MIICKOIMUTAIOIUMU
JKUBOTHBIMU. DKOJIOTHYECKHUE (1)aKTOpI)I AHTpOIIOIreHEe3a:

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

T,KP, V¥
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[IpenMer W 3ama4m SKOJIOTHH: YUCHHE 00 dKOJOTHYECKHX (hakTo-
pax, yueHne o cooOIIecTBax OpraHu3MOB, ydeHHe o Omocdepe.
Oxonornyeckne GPakTopbl, 0COOEHHOCTH MX BO3IEHCTBUSA. DKOJIO-
THYecKasl XapakTepucThKa BHAa. [IoHATHE 00 3KOIOTHYECKHX
cucremax. llemn mwmrammsa, Tpoduyeckue ypoBHH. broreomeHos
Kak sKocuctema. buocdepa — rnodanbHas s3KkocucTeMa. YdeHue
B. U. Beprasckoro o 6uocdepe. Poib xHUBBIX OpraHu3MoB B OHO-
cdepe. buomacca. buonornueckuit kpyroBopor (Ha mpumepe
KpyroBopora yrieposa). OCHOBHBIE HalpaBJICHHS BO3JCHCTBHS
yejoBeka Ha Onocdepy. TpaHchopmanusi ecTeCTBEHHBIX HKOJIO-
rugeckux cucteM. OCOOCHHOCTH arpo3KOCHCTEM (arpoIeHO30B).

IIpumeuanue: T — TrectupoBanue, P — Hanucanue pedepara, Y — yersblii onpoc, KP — konTpoJibHasi padora

2.4.2. 3aHATHSA CEMMHAPCKOI0 THIIA
HE IIPEAYCMOTPEHBI

2.4.3. llpakTnyeckue 3auaTus (JlaboparopHblie 3aHATHS)

®dopmMma
HaumenoBanue P
Ne HanmeHoBaHue npakTHyecKux (J1abopaTopHbIX) paboT TEKyLIero

azzena
P KOHTPOJIS

2 cemecTp

1 2 3 4

1. Pazgen 1. ®usuka |MccienoBanue IBWXKEHUS Tejla IOJ JIEUCTBHEM TIOCTOSHHOW CHJIBIL.
M3yyeHne 3akoHa COXpaHEHUS UMITYJIbCa M PEAKTUBHOTO JBM)KCHHUS.
W3mepenue BIOKHOCTH  Bo3ayxa. M3MepeHHe MOBEPXHOCTHOTO
HaTsOKeHHsT Kuakoctu. M3ydenuwe 3akoHa Oma noisi yuactka nenw.|lIP, Y, JIP,
W3yyenune sBIeHUs HIEKTPOMArHUTHOM HMHAYKUuHW. Vcmonb3oBaHue T
¢doroadpderra B TexHuke. HaOmoneHne M perucTpamuu 3apsyKCHHBIX
yactull.  TepMmosiaepHblid  cuHTe3.  M3mepeHuss  nuHekoll u
[ITaHT CHITUPKYIIEM.

2. Paznen 2. Xumusa |I[Ipupoga xumMudeckoil cBsi3M. XUMHYECKHME CBOMCTBA KHUCIOT U
ocHoBaHui B cBere TOJ]. O0mas xapakrepucTuka Metaymon. Oomas
XapaKTepUCTHKAa TJABHBIX MNOATpymn HeMmetaisioB Ha mpumepe|IIP, V, KP,
rajioreHoB. OOmias xapakTepucTuka yrieBojopojoB. Cpoiictea u| JIP, T
OPUMEHEHHUSI CIUPTOB, KapOOHOBBIX KHCIOT M CJOXHBIX 3(UpPOB.
OmnpeneneHne KECTKOCTH BOJIBI.

3. Paznen 3. buosiorus [’KuBass mpupoma kak 0oOBeKT u3ydeHUss Ounornornu. Pasmuoxenue
OpraHu3MoB, ero (opmbl W 3HaueHwe. MHIMBHIyalbHOE pa3BHUTHE
MHOTOKJICTOYHOTO OpraHm3Ma (oHToreHe3). OpraHusM — €IMHOE
nenoe. MHOrooOpasue opranu3MoB.] MITOTE3bI MPOUCXOXKICHUS KHU3HU.
VYcioxHeHNe JKUBBIX OPraHM3MOB Ha 3emiie B mporecce sBomtonuu. | [1P, T, JIP
AHTpOTIOTEHE3 H €ro 3aKOHOMEpHOCTH. JlOKazaTeNnbCTBA POJICTBA
YeloBeKa C MIIEKONHWTAIOIIMMH  JKWBOTHBIMH. VI3ydeHne CTpoeHHs
paCTUTENIFHOW M >KMBOTHOW KJIETKH. VI3ydeHne NpHCIIOCOOICHHOCTH

OpPraHU3MOB K cpeJie 0OnTaHus

Ilpumeuanue: IIP- npaxmuueckas paboma, JIP- nabopamopnas padoma; T — mecmuposanue, P —
nanucanue peghepama, Y — yemuwiti onpoc, KP — konmponvuas paboma
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24.4. Copepxanue camocTositeJibHOi padorel (IlpumepHass TemaTuka
pedepaToB)

[To ¢pusuke

1 . Metpounorus B npodeccuu

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

3. IlorpemHocTr U3MepeHun

4. CKOpOoCTH B IIPUPOJIE U TEXHUKE.

5. Nanmuneo [Manuneit — ocHoBaTeNlb TOUHOTO €CTECTBO3HAHUS

6. 3HaueHue oTKpbITHH [ anues

7. Ucaak HploTOH — co3aaTesnp KIIacCU4ecKoil Pu3nku

8. CuJibl B IPUPOJIC U TEXHUKE

9.YbpTpa3ByK M €ro UCTIOJIb30BaHUE B MEAUIIMHE U TEXHUKE

10.PagroakTUBHBIE U3ITyYEHHS U UX BO3ACHUCTBHUE HA )KUBBIE OPTAHU3MBI

[To xumun

1.Baxkneiinue coeIMHEHNS] METAIIJIOB U HEMETAJVIOB B IIPUPOJIC U XO3SIHCTBEHHON
JESITENIbHOCTHU YeJIOBEKa

2. IIpupoaHbIe HCTOYHUKH YIJIEBOJOPOIOB

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

4 KpucrammMueckue pelmeTK BEIECTB C pa3Iu4YHbIMU BUAAMH XUMHUYECKOU
CBSI3U

5. Poib B KJIeTKE HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB

[1o Ononorun

1.Bupycbl — Bo30yauTenu nHMEKIIMOHHBIX 3a00JIeBaHII

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

3. 'eneTnueckue 3aKOHOMEPHOCTH CEIEKINH

4.Yuyenue H.M. BaBwioBa o0 1ueHTpax MHOroo0Opa3us M MNPOUCXOXKIACHUS
KYJIbTYPHBIX PACTEHUN

5.I'unores3pl NPOUCXOKICHUS KU3HU

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

2.4.5. TlepevyeHb y4eOHO-MeTOAMYECKOr0 oOecneyeHusl 1 caMOCTOSATeIbHOM
padoThHI 00yYaAOIIUXCH 10 JUCHUIIMHE

CamocrosarensHass paboTa ydamiuxcsi sBIsSeTCS BakHeumiedl ¢dopMoil yueOHO-
BOCIIMTATEJILHOTO MpoLecca.

OcHOBHas 1eJib CaMOCTOATEIbHOM pabOThl NpPU M3YYEHUU JUCHUIUIMHBI —
3aKpeNUTh TCOPETHUYECKUE 3HAHUS, MOTyUYEeHHBIC B XOJ JICKIIMOHHBIX 3aHSATHH, a TaKKe
chopMUpOBaATh MPAKTUIECKUE HABBIKH ITOATOTOBKU B 00JIACTH €CTECTBO3HAHMS.

CamocrosiTenpHas paboTa yyaliuxcs B TPOLECCE OCBOCHUSA TUCIMITIMHBI
BKJIIOYAET:

- U3Y4Y€HHE OCHOBHOM U JIOTIOJTHUTEIBHOMN TUTEPATyPHI MO MPEIMETY;

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

- paboTy C JEKTPOHHBIMU YICOHBIMH PECYPCaMHU;

- U3YY€HHE MaTepHasIOB MEPUOINIECKON IeyaTH, UHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;
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- HOATOTOBKY K MNPAKTUYCCKUM U J'Ia60paTOpHI>IM 3aHATUAM,
- BBIIIOJTHCHHUEC AOMAaIIHUX SaﬂaHI/If/'I.

HaumenoBanue paszzena,
TEMBI

[TepeyeHp yueOHO-METOANYECKOTO 00ECTICUSHHUS! TUCLIUITIIMHBI 110 BBHITIOJIHEHUIO
CaMOCTOSITEIILHOM PabOTHI

Pazgen 1. ®usuka

1 Mexannka

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

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

2 MonexynsipHas ¢usznka u
TEepPMOJNHAMHUKA

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

2 EcrecrBo3nanme. 11 knacc. bazosslit ypoBens: yueOnuk / O. C. 'aGpuenss,
N. T. Octpoymos, H. C. IlypsimieBa u ap. - 7-¢ u3., ucnp. - Mocksa : Jpoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

3 DneKkTpoArHAMUKa

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

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

4 CtpoeHue atoma 1
KBaHTOBas (U3HKA

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

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

5 DBoIOLUS BCEJIIEHHON

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

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

Pazpnen 2. Xumusa

OCHOBHEIE IIOHSTHS U
3aKOHbI XUMHH

1 EctectBo3nanme. 10 kmacc. ba3oBernii yposens : yaebnuk / O. C. ['abpuensH,
N. T. Octpoymos, H. C. Ilypsimiesa u ap. - 5-¢ u3md., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 11 kmace. basoBeiii yposens: yuebnuk / O. C. 'abpuensH,
N.T. Ocrpoymos, H. C. Ilypsimesa u ap. - 7-e u3z., ucnp. - Mocksa : JIpoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

Ilepuoauueckuii 3aKoH

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

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

CtpoeHue BeliecTBa

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

2 EcrectBoznanme. 11 xiacc. ba3obiit ypoBeHs: yueonuk / O. C. abpuensH,
N. T. Ocrpoymos, H. C. [lyprimesa u ap. - 7-e u3A., ucrp. - Mocksa : JIpoda, 2019. -
334 c. - ISBN 978-5-358-21276-3

Bona. PactBops!

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

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

XUMHYECKUE PEAKIIUU

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

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

Knaccudukarus
HEOPTaHMYECKUX
COEIMHEHU

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

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

MeTamisl m HEeMeTaIlIbL.

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

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

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

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

Kucnoponconepxamiue

OpPraHn4cCKUeC BCIIECTBA

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

A3zoTconepxaiue
OpPraHUYECKUE COCAUHCHHS

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

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

XUMHUS U KU3Hb. XUMUS B
OBITY

1 EcrectBo3nanme. 10 xiacc. bazoBeiii ypoBens : yueOnuk / O. C. I'abpuensH,
N. T. Octpoymos, H. C. Ilypsimresa u ap. - 5-¢ u3i., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

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

Pasnen 3. buonorus

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

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

BBenenue

3 EctectBo3nanme. 10 kmacc. ba3oBerii ypoens : yuebnnk / O. C. ['abpuenss,
W. T. Octpoymos, H. C. Ilypsimesa u ap. - 5-e u3md., crep. - M. : [Ipoda, 2017. - 334
c. - ISBN 978-5-358-19185-3

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

Kietka.

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

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

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

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

Bun

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

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

DKOCHUCTEMBI

Kpome mepednclieHHBIX HCTOYHHUKOB YYaIIUMICAd MOXKET BOCIOJIB30BaThCS
MOUCKOBBIMH cUCTeMaMH ceTu MHTepHeT 1o TeMe caMOCTOATENbHOM paboThl.

s OCBOCHHUS  JMCIUIUIMHBI U CaMOCTOSITEIBHOTO BBIITOJIHCHUS
NpeyCMOTPEHHBIX y4eOHOM mporpaMMoil Kypca 3aJaHuil MOXKET ObITh HCIOJIBb30BAHO
cienyromiee yaeOHO-METOIMYECKOe 0OecTieueHue:

-METO/INYEeCKHe PEKOMEHAINH K BBITIOJIHEHUIO Ta00paTOPHBIX padoT;

-METOJMYECKIE PEKOMEHJAIIUU K CaMOCTOsATEIbHOM padoTe.

Hauanom opranuzanuu mo00i caMocTosATeNIbHON paboThl JOKHO OBITH TPUBUTHE
HaBBIKOB M YMEHHUH TI'PaMOTHOM paboThl ¢ y4eOHOW M HaydyHOW JMTEpaTypol. ITOT
npouecc, B MEpBYI0 OYEpelb, CBSI3aH C HAXOXKACHHEM HEOoOXOIUMOM ISl YCHEIIHOTO
OBJIaJICHUS Y4eOHbIM  MaTepHalioM JUTEpaTypoil. Ydamuics JOKEH  YMETh
MOJIB30BATHCS (POHIAMH OMOIHOTEK U CIIPaBOYHO-ONOIMOrpaduuecKuMu U31aHUsIMU.
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3. OBPA30OBATEJIBHBIE TEXHOJIOT'MA

JUia U3y4yeHusl eCTECTBO3HAHUS NPEIyCMAaTPUBAETCA HCIIOJIB30BAaHUE B y4EOHOM
npoluecce aKTUBHBIX M HMHTEPAKTUBHBIX (OPM  MPOBENEHUS  AYAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATUI € Leapl0 (OPMHUPOBAHMUS U Pa3BUTHUA NPOPECCHOHAIBHBIX
HaBBIKOB 00yYaIOLINXCS.

B npouecce 00ydueHus: NpUMEHSIOTCS 00pa30BaTEIbHBIE TEXHOJIOIMH JIMYHOCTHO-

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

B yueGHoM mpouecce Hapsgy ¢ TpPaaUIUOHHBIMH  00pa30BaTEIbHBIMU
TEXHOJIOTUSIMA  HMCIOJIB3YIOTCA ~ KOMIIBIOTEPHOE  TECTUPOBaHUE,  TEMATHYECKHUE

MMpE3CHTANN, MHTCPAKTUBHBIC TCXHOJIOI'H.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHH NPH NMPOBEIEHUH JEeKINI

. Kou.
Ne Tema Buapl npuMeHsieMbIX 00pa3oBaTeNbHbIX TEXHOJIOTHIA ac
1 Mexammxa KommproTepHbIE CUMYITSAIIH, Pa300p KOHKPETHBIX 1
CUTyallMii, TPYINOBbIE JUCKYCCHU
> MomnekynspHas GU3HKa U KoMmproTepHbIe cCUMYIALIH, pa300p KOHKPETHBIX 1
TEepPMOJANHAMUKA CUTYyAallWii, TPYNIOBbIE JUCKYCCHH
3 DrexrponuHamika KoMIproTepHbIe CUMYIISLIIH, pa300p KOHKPETHBIX 1
CUTYaIlUi, TPYIIOBbIE AUCKYCCUU
KoMIproTepHbIe CUMYIISILINH, Pa300p KOHKPETHBIX
4 |CtpoeHHe aToMa 1 KBaHTOBas (hH3HKa Tep YIALIH, D P P 1
CUTYaIlUi, TPYIIOBbIE AUCKYCCUU
5 DPBoouns BeIeHHO KoMrbroTepHbIe cUMyYISLIH, pa300p KOHKPETHBIX 2
CUTYyallWi, TPYNIOBbIE JUCKYCCHH
KoMrbroTepHbIe cUMYISLIH, pa300p KOHKPETHBIX
6 |(OcHOBHBIC MOHATHS M 3aKOHBI XUMHUH Tep YIVIIHH, P *p P 1
CUTYyallWii, TPYNIOBbIE JUCKYCCHH
7 IMepuomucckuii axon KommbroTepHble CUMYISIIINNT, pa300p KOHKPETHBIX 1
CUTYaIUi, TPYIIIOBbIE AUCKYCCUU
8  |Crpocune semectsa KommbroTepHble CUMYISIINNT, pa300p KOHKPETHBIX 1
CUTYyallWii, TPYNIOBbIE JUCKYCCHH
9 Boa. PacTsopst KoMrbroTepHbIe cUMYISLIH, pa300p KOHKPETHBIX 1
’ p CUTYalLlU, TPYNIOBbIE TUCKYCCUH
10 [Xummueckie peaxun KommbroTepHble CUMYISIINNT, pa300p KOHKPETHBIX 1
CUTYaIU{, TPYNIIOBbIE JUCKYCCHH
11 Knaccugukanust HeopraHMYeCKHX KommbroTepHble CUMYISIINNT, pa300p KOHKPETHBIX 1
COEIMHEHUI CUTYaLlUi, TPYNIOBbIE JUCKYCCUU
KomriproTepHbIe CUMYJISALNH, Pa300p KOHKPETHBIX
12 [Metanbl 1 HEMETaIbI. Tep YIGIUH, p p P 1*
CUTyallMii, TPYNIOBbIE JUCKYCCHU
VIIeBOIOpOIBI KoMmproTepHbIe CUMYJISAINH, Pa300p KOHKPETHBIX
13 ’ CUTyallMii, TPYIIOBbIE JUCKYCCHU 1
14 KuCI0poAcoiepIKaLie OpraHuecKue KommproTepHbIe CUMYIISIAN, pa300p KOHKPETHBIX 1
BelecTBa. CUTYyalHi, TPYIIIOBBIE TUCKYCCHU
15 A30TCOHep>KaHII/Ie OpraHu4YecKue KOMHB}OTepHHe CUMYJIAINH, p3.360p KOHKPETHBIX 1
CO€IMHEHUS CHTyaHHﬁ, TPYMIIOBBIE TUCKYCCHUU
KomrproTepHbIe CUMYJISALINH, Pa300p KOHKPETHBIX
16 [Xumus ¥ KU3HB. XUMUS B OBITY p YIGIIH, p p P 1

cmyaunﬁ, T'pynmnoBbI€ TUCKYCCHUU
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KoMIbrOTepHBIC CUMYJISINU, Pa300p KOHKPETHBIX
17 [BBenenue . p YJALUTH, p P 3
CHTYaI[1i, FPYIIOBbIE JIUCKYCCHU
KoMIbIoTepHbIE CUMYJISILIUH, Pa300p KOHKPETHBIX
18 [Krnerxa. oep YILALUH, Pasbop KOHKp 1
CHTYaI[Hii, [PYIOBbIC TUCKYCCUU
KoMIbIoTepHbIE CUMYJISIIUH, Pa300p KOHKPETHBIX
19 |Opraamm ep Y P p P 1
CHTYaI[Hii, [PYNIOBbIC TUCKYCCUU
20 [Bux KoMIbIoTepHbIE CUMYJISIIUH, Pa300p KOHKPETHBIX 1
CHTYaI[1ii, [PYNIOBbIC TUCKYCCHU
KoMIbIoTepHbIE CUMYJISIIUH, Pa300p KOHKPETHBIX 1
21 [DxocucTembl CUTYyalUH, TPYIIIOBBIE JUCKYCCUU
HWroro 1o Kypcey| 24
B TOM YHCJIe HHTEpAaKTUBHOE 00yueHme™ 1*

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

Ne | Tema 3ansiTHs Buzpl npuMeHsieMbIX 00pa3oBaTenbHbIX Kou.
TEXHOJIOIUil yac
1 |UccnenoBaHue IBWKEHHMS TeNa IO IS CTBUEM KommsroTepHsie cumysnum, pazoop 2
MOCTOSIHHOMN CHJIBI KOHKPETHBIX CHTYaIlNH, TPYIIIOBEIE AUCKYCCHU
2  |M3yueHue 3aKOHA COXpPaHEHHUsS] UMITYJIbCA U KommsroTepHsie cumymsinum, pazoop 2
PEAKTUBHOIO IBUKEHUS KOHKPCTHBIX CI/ITyaHI/H\/’I, TpynIoBbI€ IUCKYCCUU
3 |H3mepeHus TUHENHKOH 1 MITaHTCHIUPKYIIEM KomnbroTepHble cUMyYIISIIAY, pa3oop 2*
KOHKPETHBIX CUTYAIMH, IPYIIIOBBIE TUCKYCCUH
4 | V3mepeHus TMHEWKOH M NITAaHTCHIIUPKYJIEM KommsroTepHsie cumymsinuy, pazoop 2%
KOHKPETHBIX CHTYaIlNH, TPYMIIOBEIE AUCKYCCHU
5 |H3mepeHue BIa)XHOCTH BO3TyXa KommsroTepHsie cumysnum, pazoop 2
KOHKPETHBIX CHTYaIlHH, TPYIIIOBbIE AUCKYCCHU
6 |M3MepeHHe MOBEPXHOCTHOTO HATSDKEHMS KUIKOCTH | KoMITbIoTepHBIE CUMYIISAINH, Pa30oop 2
KOHKPETHBIX CHTYalllH, TPYIIOBbIE AUCKYCCHU
7  |Uzyuenue 3akoHa OMa JUIsSL y9acTKa LIEMH KomnbroTepHble cUMyIISIIAN, pa3oop 2
KOHKPETHBIX CUTYAIUi, IPYIIOBBIE TUCKYCCUH
8 |M3yueHwue sBIEHUS 3JIEKTPOMAarHUTHONW MHAYKIMK | KoMIIbroTepHbIE CUMYJIIALUY, Pa3oop 2
KOHKPETHBIX CUTYAIUi, IPYIIOBbIE TUCKYCCUU
9 | HUcnonp3oBanue hoTodPdekra B TEXHUKE KomnbproTepHble cUMyIISIIAN, pa3oop 2*
KOHKPETHBIX CUTYAIUi, IPYIIIOBBIE TUCKYCCUH
10 |HaOmroneHue u peructpalny 3apspkeHHbIX YacTull | KoMmbroTepHsle cuMyssiiuu, pa3oop 2
KOHKPETHBIX CHTYaIlHH, TPYIIIOBbIE AUCKYCCHU
11 |TepmosaepHsIil cUHTE3 KommsroTepHsie cumysinum, pazoop
KOHKPETHBIX CUTYaIlii, TPYIIIOBBIE TUCKYCCHU | 2%
12 |IIpupona XMMHUYECKOH CBS3U KommbrorepHsie cumyssinum, pazoop 2
KOHKPETHBIX CHTYaIlli, TPYIIIOBEIE IUCKYCCHU
13 | OnpeneneHue KeCTKOCTH BOJIbI KommbroTepHsie cumyssinum, pazoop 2
KOHKPETHBIX CHTYaIlNi, TPYIIIOBEIE AUCKYCCHU
14 | Xumunueckue CBOHCTBA KHCJIOT U OCHOBaHHH B KommbrorepHsie cumyssinum, pazoop 2
ceere TOJI KOHKPETHBIX CHTYaIlNi, TPYIIIOBEIE AUCKYCCHU
15 |OO6mas xapakTepucTruka MetamioB. O0mas KommbrorepHsie cumyssinum, pazoop 2
XapaKTEpUCTHUKA TJIaBHBIX NOAIPYII HEMETAIIOB KOHKPETHBIX CUTYALIUH, IPYIIOBBIC JUCKYCCUH
Ha IpUMepe TaJIOTeHOB.
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16 |OOmias xapakTepUCTUKa yTICBOJAOPOIOB KomnbprotepHbie cuMyssinum, pa3oop 2*
KOHKPETHBIX CUTYallli, TPYNIIOBbIE AUCKYCCHU
17 |CgoiicTBa ¥ NpUMEHEHHUs CIIUPTOB, KapOOHOBBIX | KoMmbroTepHble cumyssiiuu, pazdoop 2
KHCJIOT M CIIOXKHBIX 3)UPOB. KOHKPETHBIX CHTYallli, TPYIIIOBbIE AUCKYCCHU
18 |XwuBas npupoja Kkak 0ObeKT u3ydenus ouonornn | KommbrorepHsie cuMyssiiuu, pazdoop 2*
KOHKPETHBIX CUTYallli, IPYIIIOBbIE AUCKYCCHU
19 |Pa3MHOXEHHE OpPraHU3MOB, €0 (POPMBI U KommbroTepHsie cumMyssinum, pazoop 2*
3HaYeHHe. IHAMBHIyaIbHOE Pa3sBUTHE KOHKPETHBIX CHTYalHH, IPYNIOBbIC IUCKYCCHH
MHOTOKJIETOYHOTO OpraHi3Ma (OHTOTI'€HE3).
20 |M3yueHue cTpOCHUs PACTUTEIBHOM U )KUBOTHOM KommsroTepHsie cumymsnum, pazoop 2
KIEeTKU KOHKPETHBIX CHTYaIllH, TPYNIIOBEIE AUCKYCCHU
21 |Opranusm — enuHoe 1eioe. MHOrooopasue KommsroTepHsie cumymsnum, pazoop 2*
OpraHHU3MOB KOHKPETHBIX CHTYaIllH, TPYNIIOBBIE AUCKYCCHU
22 |'mmoTe3pl TPOMCXOXKICHUS KM3HHU. YcnoxHeHue |KommbloTepHble cumynsanuy, pa3dop 2
JKUBBIX OPTaHU3MOB Ha 3€MIIE B IIPOLECCE KOHKPETHBIX CHTYALHH, FPYIIIOBBIC JUCKYCCHH.
5BOJIIOLUM. AHTpPONOTEHe3 M ero KomMMyHUKaTHBHbIE TPEHUHTH
3aKOHOMEpHOCTH. J[0Ka3aTenpCcTBa POACTBA
YeJIOBEKa C MICKOIHUTAONINMHU KUBOTHBIMH.
23 |M3yueHue npucnocoOIEHHOCTH OPraHU3MOB K KommsroTepHsie cumysinum, pazoop 4
cpejie oOUTaHMs KOHKPETHBIX CHTYAIMi, IPYIIOBBIE TUCKYCCUU
HUroro no xypcy| 48
B TOM YHCJIC UHTEPAaKTUBHOE 00y4yeHue™ | 16*
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4. YCJIOBMSI PEAJIM3ALIMU TIPOTPAMMBI YYEBHOI
TUCHMILTAHBI

4.1. MarepuajbHO-TeXHHUYeCKasi 0a3a, HeoOXoAuMasi JJsi OCYILIEeCTBJICHHS
o0pa3oBaTe/IbHOTO MPOLECcCca MO AUCHUILIUHE

Peanuzanus yueOHOM auciuiuinael EctecTBO3HaHME TpeOyeT HalIuuus y4yeOHOTO
KaOuHeTa JJi1 MPOBEACHHUS TECOPETUUYECKUX M MPAKTUUECKUX 3aHATHUH U J1a00paTopuio
COOTBETCTBYIOLIETO POdUIIS.

Peanuzanuss  y4eOHOW  JUCHUIUIMHBI  OCYIIECTBISIETCS B CIHEHUAIBHO
000py/IOBaHHOM KaOWMHETE €CTeCTBEHHOHAYUYHBIX AUCIIUIUIMH, KOTOPBIA BKIIOYAET B
celst:

MYJIbTUMEIHA KOMIUIEKT (MYJIbTHMEIUAIPOCKTOP U IKPaH),

KOMITBIOTED,

JIOCKa MEJIOBasi,

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 TMOCOOMS (MYJISDKA YEJIOBEYECKUX OPraHOB, pelibeHbIE MOCOOus
YeJIOBEUECKUX OPraHOB, CKEJET Ha IITATHUBE),

4.2 Ilepeyenb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecneYeHus

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

2. Adobe Acrobat Reade (muneH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (srumenH3us -

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

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

5. Free Commander (7rmeH3ms
https://freecommander. com/ru/%dO%bb%dO%bS%d1%86%d0%b5%d0%bd%d0%b7%d
0%b8%d1%8f/)

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

7. LibreOffice (B cBoO0HOM H0OCTYIIE)

8. MozillaFirefox (munensus - https://www.mozilla.org/en-US/MPL/2.0/)
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S. HIEPEYEHDb OCHOBHBIX 1 JOITOJTHUTEJIbHbBIX
NHOOPMAIMOHHBIX UCTOYHUKOB, HEOBXOJANMBIX J1JIsA
OCBOEHUI TNCHUITIJIMHBI

5.1. OcHoBHas MuTEpaTypa

1 EcrectBo3nanue. 10 knacc. ba3osiil ypoBens : yueOnuk / O. C. ['abpuensn, U.
I'. Octpoymog, H. C. Ilypsimesa u ap. - 5-¢ usn., crep. - M. : lpoda, 2017. - 334 c. -
ISBN 978-5-358-19185-3

2 EcrectBo3nanme. 10 kiacc. bazoBerit yposens : yueonuk / O. C. ['abpuensn, 1.
I'. Octpoymos, H. C. IlypsimeBa u np. - 6-¢ usn., nepecM. - Mocksa : [Ipoda, 2019. -
334 c. - ISBN 978-5-358-17792-5

3 EcrectBo3nanue. 10 kmacc. bazoBbiii ypoBens : yueonuk / O. C. I'abpuensu, U.
I'. Octpoymos, H. C. Ilypsimesa [u ap.]. - 9-e uzn., crep. - Mocksa : JIpoda, 2020. - 335
c. : . - (Poccuiicknii yueonuk). - ISBN 978-5-358-23175-7

4 EcrectBo3nanue. 11 kiacc. ba3osiii ypoBens : yuebnuk / O. C. I'abpuensu, U.
I'. Octpoymos, H. C. Ilypsimera [u ap.]. - 8-e uzn., nepepad. - Mocksa : Jlpoda, 2019. -
287 c. : un. - (Poccutickmii yueOnuk). - ISBN 978-5-358-17799-4

5 EcrectBo3nanme. 11 knacc. bazoBeiit ypoBens: yuebnuk / O. C. 'abpuensiu, U.
I'. Octpoymos, H. C. IlypsrteBa u nip. - 7-e usa., ucnp. - Mocksa : Ipoda, 2019. - 334 c.
- ISBN 978-5-358-21276-3

6 EctectBoznanme. 11 kimacc. ba3zoBsiit ypoBens: yuebnuk / O. C. I'abpuensu, U.
I'. Octpoymos, H. C. IlypsimieBa u ap. - 8-e u3z., nepepad. - Mocksa : Jlpoda, 2019. -
286 c. - (Poccutickmii yueonuk). - ISBN 978-5-358-17799-4

5.2. lonoTHUTEIbHAS JTUTEPATypa

1. buonorus : yueonuk u npaktukym st CI10 / B. H. Spseirun [u gp.] ; nox
pen. B. H. Speiruna. — 2-e u3a. — M. : UsnmarensctBo Opaiit, 2018. — 378 ¢. —

(Cepus : IlpodeccumonanmpHoe obOpazoBanue). — ISBN 978-5-534-09603-3. — URL.:
www.biblio-online.ru/book/78C201E2-958E-4E3B-B76E-B6BAB99F5D18.
2. Hukutuna, H. T'. O6mas u Heopranuueckas xumus. B 2 4. Yacte 1.

Teoperudeckue ocHOBHI : yueOHuk u npaktukym juist CIIO / H. I'. Hukutuna, B. U.
['pebenbkoBa. — 2-¢ U3., nep. u gomn. — M. : U3natenscTBo FOpaiit, 2018. — 211 ¢. —
(Cepus : IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-03676-3. — URL:
www.biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030

3. Caenko, O. E. EcrectBo3HaHme [DneKTpoHHBIH pecypc] :ydeb.mocobue /
O.E.Caenxo, T. II. Tpymmuna, O. B. Apytionsia. — M. :KnoPyc, 2018. — 364 c. — (CIIO).
— ISBN 978-5-406-04314-1. https://www.book.ru/book/916518.

4. CyBopoB, A. B. OOmiass u Heopranmdeckass xumus. Bompockl u 3amaud :
yaebHoe mocobue mist CIIO / A. B. CyBopos, A. b. Hukonsckuii. — 2-¢ u3., UCIp.
non. — M. : UsnarensctBo FOpaiit, 2018. — 309 c¢. — (Cepus : IIpodeccuonanpHoe
oOpa3oBaHue). — ISBN 978-5-534-07903-6. - URL.: www.biblio-
online.ru/book/B550F0F6-D7E2-4BA7-9121-79AD2D09D082
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5.3. llepuoguyeckue U3TaHus

1 Bormpocsr €CTECTBO3HAHUS. — URL.:
https://e.lanbook.com/journal/2310#journal_name

2 Bectuuk bI'Y. Cepus 2. Xumwus. buonorus. I'eorpapusa. - URL:
https://e.lanbook.com/journal/2496#journal_name

3 BecTHux MoOCKOBCKOTO YHUBEPCUTETA. Cepus 02. Xumusl.

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

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

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

5 Bectnuk IlckoBckoro rocynapctBeHHoro ynusepcurera. Cepusi: EcrecTBeHHbIE
u pusuko-marematrueckue Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511 .

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

5.4. UHuTepHeT-pecypchl

1. OBC «YHuuepcuterckas 6ubnanoreka ONLINE» [yueOHble, HayuHbIE 3[aHUS,
MEPBOUCTOYHHKH, XYy/I0KECTBCHHBIC MMPOU3BEACHUS PA3TUUHBIX W3AaTENIbCTB; KYpPHAIbI;
MyJIbTUMEIUNHAS KOJUICKIUS: ayAUOKHUTH, ayano(daiiibl, BUICOKYPChl, UHTEPAKTHUBHBIE
KYpCBhI, SKCIPECC-TIOJITOTOBKA K JK3aMEHaM, NpPE3CHTAIMH, TECThl, KapThl, OHJIANH-
DHIIUKJIONEINH, CJIOBapH]| : CaWT. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC wuznarenbctBa «Jlanb» [yueOHbIE, Hay4YHBIC W3/IaHUS, IEPBOMCTOYHUKH,
XYJI0’)KECTBEHHBIE MPOU3BEACHUSI Pa3IMUHbIX M3JATeNbCTB; XypHanubl| : cailT. — URL:
http://e.lanbook.com.

3. OBC «lOpaiit» [paznen «BAIIA [TOAIINCKA: ®unmnan KyoI'Y (r. CnaBsHck-
Ha-KybOaHn): yueOHUKM U y4deOHbIe TocoOust m3natenbcTBa «kOpaiit»] : caitr. — URL:
https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-37D3A9E6DBFB.

4. OBC «Znanium.com» [yueOHble, Hay4YHbIC, Hay4YHO-TIOMYJISIPHbIE MaTepHalIbl
pasIMYHBIX M3aTeNNbCTB, )KypHab] : caidT. — URL: http://znanium.com/.

5. OBC «BOOK.ru» [yueOnbie m3mpanus — kojuiekuus aisg CITIO] : caiit. — URL:
https://www.book.ru/cat/57

6. Hayunas snexktponnas Oubnmoreka. MoHorpaduu, u3gaHHble B U31aTEIIbCTBE
Poccuiickoit Akagemun EcTecTBO3HaHMS [ITOTHOTEKCTOBBIM

pecypc cBoboaHoro nocryna] : caiit. — URL: https://www.monographies.ru/.

7. Hayunas snekTpoHHas Oubinoreka crarei u myonukamuii «eLibrary.ru» [poc-
cuiickuit “HGOPMAITMOHHO-aHAIUTUYECKUN TOopTajd B 00JIaCTH HAayKH, TEXHOJOTHH, Me-
JTUITUHBI, 00pa30BaHusl; OOJBINAs YacTh U3JJaHUK — cBOOOIHOTO noctyna] : caT. — URL:
http://elibrary.ru.

8. baszwl nannwix komnanuu «Hct Beroy [pazgen: [lepuogunueckue uzgaHus (Ha
PYCCKOM sI3bIKE€) BKJIIOUAET KOJuleKiuu: M3nanus mo oO1ecTBEHHBIM U TYMaHUTAPHBIM
HaykaMm; M3naHus mo menaroruke U oOpasoBanuio; M3ganus mo nHPOPMAIMOHHBIM TEX-
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HosoruaM; Cratuctuueckue wusganuss Poccum u ctpan CHI'] : cair. — URL:
http://dlib.eastview.com.

9. KubepJlennnka : HaydHasi 3J€KTpOHHAas OWUONIMOTEKa [Hay4dHbIE >XYpHaJIbl B
MOJTHOTEKCTOBOM (hopMaTe cBoOOHOTO AocTyma] : cait. — URL: http://cyberleninka.ru.

10. Equnoe okHO ocTymna K oOpa3oBaTelbHBIM pecypcaM : deaepanbHas uHpop-
MAaIMOHHAsI CUCTeMa CBOOOJIHOTO JIOCTYIA K HHTETPAIbHOMY KaTaJlory o0pa3oBaTelbHBIX
MHTEPHET-PECYPCOB U K DJIEKTPOHHOW OMOIMOTEKE Yy4eOHO-METOIUYECKUX MaTepHalioB
JUIsl BCEX YpOBHEW 00pa3oBaHHUs: JIOMIKOJIbHOE, o0Iee, cpelnHee MpodeccruoHaibHOe,
BBICIIICE, JOMOIHUTENbHOE : caiit. — URL: http://window.edu.ru.

11. ®enepanbHblii IEHTP UHPOPMALIMOHHO-00Pa30BaTENbHbBIX PECYpPCOB [ 00-
IIEr0, CPEIHEro Mpo(ecCHOHAIBHOr0, JOMOJIHUTEIBHOTO 00pa3oBaHUs; MOJHOTEKCTO-
BRI pecypc cBoboaHoro mocryma] : cair. — URL: http://fcior.edu.ru.

12. Enunas koJutekiusi Hu@poBbIX 00pa3oBaTENbHBIX PECYpCOB [UId MpenoiaBa-
HUS U U3Y4YEeHHs Y4eOHBIX JUCIMIUIMH HA4aJIbHOTO OOIIEro, OCHOBHOI'O OOLIET0 U CPEejl-
Hero (MOJHOT0) 00IIero 0Opa3oBaHusI; MOJTHOTEKCTOBBIM pecypc cBOOOIHOTO J0OCTYyma] :
cait. — URL: http://school-collection.edu.ru.

13. O¢duumaneHblii UHTEpHET-IOPTAN IpaBoBoi MHpopMauuu. ['ocynapcTBeHHas
cHCTeMa MPaBoOBOM MH(GOPMAIUH [TOJTHOTEKCTOBBIN pecypc CBOOOIHOTO AOCTYyMa] : CaMT.
— URL.: http://publication.pravo.gov.ru.

14. DHumkmonenuym [DHiukioneauu. CioBapu. CopaBOYHUKHU : MOJTHOTEKCTO-
BbIil pecypc cBobonHoro nocrynal / ObC «Yuusepcurerckass oubdianoreka ONLINE» :
cait. — URL.: http://enc.biblioclub.ru/.

15. Dnextponnbiii karamor KyGaHCKOro rocyJapcTBEHHOIO yYHUBEpcUTeTa U (Hu-
muainoB. — URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6. METOIJUYECKUE YKA3AHUSA OBYYAIOLIUMCH ITO
OCBOEHMIO JMCHHUIIJINHBI

VYyamuecs Uisl MOJTHOLEHHOTO OCBOEHHUS y4yeOHoro kypca «EctecTBOo3HaHHE»
JOJDKHBI COCTAaBJIATh KOHCIEKTHl Kak IIpM IPOCIYIIMBAHUU €r0 TEOPETUYECKOU
(JIEKIMOHHOM) YacTH, TaK U IPU MOATOTOBKE K MPAKTUYECKUM 3aHATHUAM. JKenareiasHo,
YyTOOBl ~ KOHCIIEKTHl ~ JIEKIMA M  CEMHMHApOB  3alMCHIBAJUCh B  JIOTUYECKOU
HOCJIEI0BATEIbHOCTU U3YUEHUS Kypca U COJEpKaIicCh B OJHON TETpagu. ITO 0OecrneunuT
OoJiee TOJIHYIO MOJATOTOBKY KaK K TEKYLIUM Y4eOHBIM 3aHSTHUSAM, TaK U CECCUOHHOMY
KOHTPOJIIO 3HAHUM.

CamocrodatenpHass paboTa ydyaniuxcsi sBIsE€TCA BakHeWmed ¢opMoil yueOHO-
MIO3HABATEJILHOTO Ipouecca. Llenp 3aganuil A7 caMOCTOATENbHON paboThl — 3aKPENUTh
U pacIIUpUTh 3HAHMS, YMEHHs, HaBbIKM, NPUOOPETEHHBIE B pe3yJbTaTe H3YyYEHUs
JTUCLUIUIMHBI; OBJIAJETh YMEHUEM HCIIONB30BaTh MOJTYYEHHbIE 3HAHUS B MPAKTUYECKOU
paboTe; MoTyYUTh MEPBUYHbIE HABBIKU MPOPECCUOHATIBHON JesITETbHOCTH.

Hauanom opranuszamuu gr000i caMOCTOSTEIbHON PadOThI JOHKHO ObITh IPUBUTHE
HaBBIKOB M YMEHHMI TI'paMOTHOM paboThl ¢ y4eOHOM M HayyHOM JIHUTepaTypou. DTOT
npouecc, B MEPBYI0 OYEpPENb, CBSI3aH C HAXOXKIECHHEM HEOOXOIUMOM ISl YCHEIIHOrO
OBJIQICHUSI Y4eOHBIM MaTepUajoM JHUTeparypoil. Yuamuics NODKEH H3YyYUTh CIHCOK
HOPMAaTUBHO-TIPABOBBIX AKTOB M HSKOHOMMYECKOW JINTEpPaTypbl, PEKOMEHIYEMbIH I10
y4eOHOM JHCUHMIUIMHE; YMEThb IM0JIb30BaThCd (oHaaMu OHONMOTEK U CIPaBOYHO-
ounbamorpaduuecKUMH H3TaHUSIMH.

3amaHus A7 CaMOCTOATENbHON pa0OThl BBIOJHSIOTCS B MUCHBMEHHOM BHJE BO
BHEayIUTOpHOE BpeMs. Pabora A0mKHA HOCUTH TBOPUECKHMH XapakTep, NMPU €€ OLICHKE
IpernojaBaTesib B IEPBYI0 OUYEpe]b OLEHHWBAET OOOCHOBAaHHOCTb W OPUTHMHAIBHOCTH
BBIBOJIOB. B mmceMeHHOW paboTe 1o TeMme 3adaHus ydalluhcs JTOJDKEH IIOJIHO |
BCECTOPOHHE PpPAacCMOTPETh BCE AaCHEKThl TEMbI, YETKO Cc(OpMyIHpoBaTh U
apryMeHTHpPOBaTh CBOIO MO3MIMIO IO HCCIEIyeMbIM BompocaM. BbeIOOp KOHKpETHOTO
3aJJaHusT I CaMOCTOSITENTbHOW — paboThl  MPOBOAMT  IpenojaBaTelb, BEAYIIMH
NPAKTUYECKUE 3aHATHS B COOTBETCTBMM C IIEPEYHEM, YKa3aHHBIM B IUIAHAxX
MIPAaKTUYECKUX 3aHATHM.

OO6miue mpaBuia BBITOJHEHHS TUCEMEHHBIX paboT

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

- oOmras mHGOopMalrs 00 aBTOPCKUX MPaBax;

- IIpaBWJIa LUTUPOBAHUS;

- npaBuia 0(OPMIICHHUS CCBIIOK;

Bce wumerommecs B TEKCT€ CHOCKM TIIATEIBHO BBIBEPSIIOTCS M CHA0XKAIOTCS
«agpecamm».

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 uaen 0e3 yKa3zaHus T[EPBOMCTOYHUKOB (3TO KacaeTcsi U
uHpopmanuu, HalgeHHo B Wutepnere). Bce cnydam mnnaruara JOJKHBI  OBITh
UCKJIIOYEHBI.

Cnucok UCHOJAB30BAHHOM JIUTEpaTypbl JOJDKEH BKIIOYAaTh BCE HMCTOYHHUKHU
uH(pOpMaLUM, HM3YYEHHbIE M MpOpabOTaHHBIE CTYIEHTOM B IPOLIECCE BBIMOIHEHUS
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paGotel, W powkeH ObITH coctaBieH B coorBerctBum ¢ ['OCT P. 7.0.5-2008
«bubmmorpaduueckas ccbuika. O61IMe TpeOOBAHMS U TIPABUIIAY.
TpebGoBanus k HanKcaHuto pedepara

Pedepar mo maHHOMY Kypcy SBISETCS OJHHUM W3 METOAOB OpTraHHU3AINU
CaMOCTOSTEIBHOU PabOTHI.

Tembl pedepaToB SBIAIOTCS AOMOJHUTEIBHBIM MAaTEPHAIOM JUISI H3y4YeHUs
TAHHOM TUCIUIUTMHBL Pedepar onieHnBaeTcst B OAMH 0alll B OIIEHKE UTOTO SK3aMEHa

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

Jns wanucanus pedepaTta CTYIAEHT CaMOCTOATENBHO MOAOMPAET HCTOUYHHUKU
uH(pOpMaLUU 10 BHIOpAHHOHN Teme (JuTeparypa yueOHasi, nepuoanyeckas u MHTtepHer-
pecypchl)

O06nbem pedepata — He meHee 10 ctpanun hopmara A 4.

Pedepar momxeH umerb (TUTYJIBHBIM JUCT, COJEp>KaHUE, TEKCT JOJDKEH OBITh
pa30uT Ha pa3/ielbl, COTJIACHO COJEPKAaHUIO, 3aKITI0UEHHE, CIIHCOK JINTEPaTyphl HE MEHEee
5 UCTOYHUKOB)

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

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

Cnaua pedepata mpemnoaaBaTenio 00si3aTenbHa.
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7.0HEHOYHBIE CPEJACTBA JJISI KOHTPOJISA YCIIEBAEMOCTH

7.1. IlacnopT ¢doHIA OLIEHOYHBIX CPEACTB

1:][\/(?_[ KonTtponupyemsle pa3eins! (TeMbl) AUCIUTUTHHBI HanmeHoBaHME OLIEHOYHOTO CPENICTBA
Paznen 1. ®usuka
1 Mexanuka JIab. pabota
2 MornekynsipHast GU3MKa U TEPMOIMHAMHKA [IpakT. paboTa
3 ONeKTpoIMHAMHUKA [IpakT. paboTa
4 CrpoeHye aToMa ¥ KBaHTOBas (pH3HKa [IpakT. padoTa
5 OBounonus BCeJICHHOM [IpakT. padoTa
Paznen 2. Xumus
6 OCHOBHBIE TIOHSATHSI U 3aKOHBI XUMUH Pedepar
7 Ilepuoauyeckuii 3aK0H Koncnekr
8 CrpoeHue BenecTBa [TpakT. 3aHsTHE
9 Bona. PactBopsl Jlab. pabota
10 XUMHYECKUE PEAKIIUU IIpaxr. 3ansTHE
11 Kiaccudukanuuss HEOpraHMUECKHX COCMHEHUI IIpaxr. 3ansTHE
12 Mertanibsl 1 HEeMeTaJuIbl [IpakT. 3aHsiTHE
13 YrieBoopoasl [pakT. 3aHsTHE
14 Kucnopoaconepxaniie opraHi4eckue BelecTBa. IIpaxt. 3aHsTHE
15 A3oTcoepKalue OpraHndecKue COeANHEHUS [IpaxT. 3aHsTHE
16 XuMust 4 )KU3Hb. XUMHUS B OBITY Koncnekr
Paznen 3. buonorus
17 Beenenue [IpakT. 3aHsiTHE
18 Krnetka. IIpaxkr. 3anstue, JIab. pabota
19 Oprasusm IIpaxt. 3aHsTHE
20 Bug IIpaxt. 3aHsTHE
21 DKOCHUCTEMBI IIpaxkr. 3austue, JIab. pabota

7.2. Kputepuu oueHKH pe3yJjbTaTOB 00yYeHUs!

KonTponib ¥  oOlLleHKa  pe3ynbTaTOB  OCBOEHHUS  Y4€OHOM  JTUCIUIUIMHBI
OCYILIECTBIISIETCS TPEIoJIaBaTeieM B IPOLIECCe MPOBEJACHHUS MPAKTHYECKUX padoT,
TECTUPOBaHHUA, coOeceoBaHus MO pe3ysbTaTaM BBIIIOJIHEHUS JIa0OpaTOPHBIX padoT, a
TaKKe PEIICHHS 3a/ad, COCTaBJICHHs pabouyux TaOJMI[ U TOATOTOBKH COOOIIEHUN K
YPOKy. 3HaHMS CTYACHTOB Ha IPAKTUYECKUX 3aHATUSIX OLIEHUBAIOTCS OTMETKAMHU
«OTJIMYHOY, «XOPOII0», KyTOBICTBOPUTEIILHO» U «HEYIOBIETBOPUTEIHHOY.

OneHka «OTIMYHO» BBICTABISAETCSA, KOIJAa CTYIEHb II0Ka3bIBA€T IIIyOOKOE
BCECTOPOHHEE 3HAHME pa3jena JUCHUIUIUHBI, O0S3aTENbHOM U JAOMOJHUTEIbHOU
JUTEPATypbl, apryMEHTHPOBAHO M JIOTMYECKH CTPOMHO H3JaraeT marepuai, MOXKET
NPUMEHSITh 3HAHUS JJIs aHAJIN3a KOHKPETHBIX CUTYallUH.

OneHka «XOpOIIO» CTAaBUTCS MPHU TBEPIbIX 3HAHMSAX paszfesia AUCHUILIUHBI,
00s3aTeNIbBHOM  JMTEpaTypbl, 3HAKOMCTBE C  JIONOJHUTEIbHOW  JIMTEPATYpPOH,
apryMEeHTHPOBAaHHOM HM3JIO)KEHUM MaTepuaia, YMEHUM MPUMEHUTh 3HAHUS JUIS aHaIHu3a
KOHKPETHBIX CUTYalUH.

OneHka «yJOBJIETBOPUTEIBHO» CTaBUTCS, KOIZAa CTYAEHT B OCHOBHOM 3HAET
pa3fen JUCUUIUIMHBI, MOYKET MPaKTUYECKH IPUMEHUTh CBOU 3HAHUS.

OneHka «HeyI0BIETBOPUTEIBHO» CTABUTCS, KOT/Ia CTYJEHT HE OCBOUJI OCHOBHOIO
coJiep KaHMsl IpeAMeTa U ¢1abo 3HaeT u3ydaeMblid pa3zesl JUCIUILIUHBIL.
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7.3 OueHoYHbIE CPeICTBA /ISl MPOBeIeHUsl 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 OIIPOC
-IIMCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE 110 TEOPETUUECKOMY MaTEPHAITy

-IpaKTU4eckas (1aboparopHas) padbota

-3amuTa pedepara
-3aIIIATa BBIITOJHEHHOTO 33 JaHMsI.

o JInunble [Ipumepst
®opma IIpakTuueckuit
B 3HaHMA Ymenus onbIT (B1aeHIe) KavyecTBa 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 | Cmbicn noHsTuii: | OnuckIBaTh u | HaBbikamu: OreHka Tembl
ne €CTECTBEHHOHAYYHOE | 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 | MPAaKTHYECKHUX H
aTtoM, aTOMHOE /PO, | CITyTHHMKOB 3€MJIH; | MCKYCCTBEHHBIX 71a00PaTOPHBIX

HOHU3UPYIOIIHE
M3ITyYCHUs, TUTaHeTa,
3BE3/a, TaJIAKTHKA,
Bcenennas;
JKOJIOTHYECKHUE
ACIIEKTHI
HCIOJIH30BAHUS
YTIIEBOOPOTHOTO
CBIPbS. 3HaHne
CTPOEHUSI  KJIETOK,
OCHOBHBIX
c11oco0oB
Pa3MHOXXEHHUS
OpraHu3MOB,
CTaJdil OHTOI'CHE3a
Ha puMepe
YeJioBeKa, MPUYMH,
BBI3BIBAIOIIHMX
HapyIIeHUs B

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

CITyTHHUKOB 3eMIIH;
CBOICTBA  Tra3oB,

JKUIKOCTEN u
TBEPIBIX TE,
AJIEKTPOMATHUTHY
10 HHIYKIIHIO,
pacrpocTpaHeHne
3JIEKTPOMAT HUTHBI
X BOJIH, BOJIHOBBIE
CBOIWCTBA  CBETAa,
M3ITyYCHUEC u
[IOIVIOIIEHNE CBETA
aToOMOM;
doTordpdexT;
YcTaHOBIIEHUS
3aBHUCHMOCTH
CBOMCTB
XUMHUYECKUX
BEILIECTB oT

paboTax 3amaym
u
apryMEeHTHPOBAT
b pe3yJIbTaThI
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pa3BUTHH
OpPraHNU3MOB.
3HnaHue cocCTaBa,

CTPOCHHS M OOIINX
CBOWCTB
BaKHEHUIITMX
KJIACCOB
HEOPraHUYECKUX U
OpraHUYeCcKHux
COEIMHEHUM,
HUCKYCCTBEHHBIX 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
BKJIaJl POCCUHCKHX U
3apYOSIKHBIX
VUYEHBIX, OKa3aBIIMX
HauOOJIbIIICE
BIMSIHHC Ha pa3BUTHE
€CTECTBO3HAHMS

o0pasyromux ux
XAMHYECKUX
DJIEMEHTOB.
OOBICHATH
3aBHCHMOCThD
CBOWCTB BEIIECTB
OT HX COCTaBa M
CTPOCHUS
KPUCTAJUTHICCKUX
pelIeToK.
OOBACHATE
XUMHUYECKHE
SIBJICHUS,
MIPOUCXOIAIINE B
npupoze, ObITy H
Ha TIPOM3BOJICTBE.
OuenuBaTh
BIIMSTHHE
XAMHYECKOTO
3arps3HEeHUs
OKpYy Karouiei
cpenbl
OpraHu3M
YyeJI0BEKa i
Ipyrue JKHBEIE
OpTaHU3MBL
aHATM3UPOBATh U
OIIEHMBATh
pa3IuyHbIe
THUIIOTE3BI
MIPOUCXOKACHUS
JKM3HHM Ha 3eMiic;
MIPOBOIUTH
omucaHue ocooOei
OJHOTO BHJA IIO
MOP(OJIOTHYECKO
My KpUTEPHIO.
O1myath
TUIIOTE3BI oT
HAYYHBIX TEOPHH.
Jenath BBIBOIBI HA
OCHOBE
IKCTICPUMEHTAIbH
BIX JAHHBIX.
IIpuBonuThH
TPUMEPBI,
MOKa3bIBAIOIIINE,
4TO: HAOJIIOACHUS 1
SKCTICPUMEHT
SIBJISTIOTCS  OCHOBOM
ULl BBIIBIDKEHHS
TUINOTE3 U TEOPUI,
TIO3BOJISTIOT
TIPOBEPHUTH
HCTHHHOCTE
TEOPETHIECKUX
BELIBOJIOB;
€CTECTBEHHOHAYYH
as  Teopus Jaer
BO3MOXKHOCTD
OOBSICHATD
HM3BECTHEIE

Ha

CTPOCHHUSI 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;
MPOBEACHUSI
omucaHus ocooOei
OJHOI'0 BHUJA IIO
MOP(hOJIOTHIECKO
My KPUTEPHIO.
OTJIM4IHS THITOTE3BI
oT HaYYHBIX
TEOpHil.

Jlenats BBIBOABI Ha
OCHOBE
9KCIIEPUMEHTAIIBH
BIX JJAHHBIX.
[TpuBouTh
MPUMEPBI,
MOKA3BIBAOIIIHE,
4T0: HAOMIOAEHUS U
SKCHEPUMEHT
SIBISTIOTCSL OCHOBOM
I BBUIBIDKEHHS
TUNOTE3 U TEOPUH,
MO3BOJITIOT
MPOBEPUTH
HACTHHHOCTh
TEOPETUIECKHX
BEIBOJIOB;
€CTECTBEHHOHAYYH
as  TeopHws JacT
BO3MOXKHOCTh
OOBSICHATE

Ha

37




SIBJICHHS] TIPHPOJIBI | M3BECTHBIC
U Hay4Hble (DaKTBL, | SBICHHUSA IPUPOIEI
IPEZICKa3bIBATh U Hay4dHble (aKTHl,
elle HEW3BECTHBIC | MPEICKa3bIBaTh
SIBIICHUS elle HEeH3BECTHBIC
SIBIICHYSL
TectupoBan | Kontpoms 3Hanmii | Onenka ymenus | Onenka HaBbIKoB | OmeHKa Bompocst
ue [0 ONpEACNICHHBIM | pa3In4aTh JIOTHYECKOTO CIIOCOOHOCTH NPUIIAaraoT
npoOiemam KOHKpETHBIE aHaM3a U | omepaTMBHO W | Cs
TIOHSTHS CHHTE3a IpU | Ka4YECTBEHHO
COIOCTABJICHUH OTBEYaTh Ha
KOHKPETHBIX MIOCTaBIICHHBIC
TOHSTUI BOIIPOCHI

IIpuMepHbIe TECTOBbIE 31AHU
no Qusuke:
1. TIpouecchl, KOTOpbIE XapaKTePU3YIOTCS ONpENeNEHHOH MOBTOPSEMOCTBIO BO
BpEMEHU
. BOJIHA
. IepeMelleHHE
. KosnebOaHus
. UIMITYJIbC
. Benmnuuna A B ypaBHeHnn S Qg
. aMIUIMTy/a
. 4acToTa
. IepeMelleHHE
. MKJIMYECKas 4acToTa
. Bemmumna @ B ypapaennn S G

. aMIUTATyAa
. 4acTOoTa

. TIepeMeIleHNE

. IUKJINYECKas 4acToTa

A OWONREFPWLW BONENDBDBODNPE

110 XUMHUHN

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

3) 6; 4) 8.

2. DIEKTpOHHOE CTPOEHHWE HEUTPAJIbHOIO aroMa JKelie3a COOTBETCTBYET
KOH(UTypauuu

a) 1s° 25%°2p®3s23p®3d°4s?;

6) 1% 25°2p®3s%3p°3d®;

B) 1s% 25°2p°35%3p°3d’4s™;

r) 15 25%2p°®3s%3p°3d°4s'4p™.

3. Kakoe yTBepxaeHne ommuo0qHo?

1) IT'maBHOEe KBaHTOBOE YMCIO N ONpeAesieT SHEPTrui0 OpOUTAIM M NMPUHUMAET
3HadeHus 1, 2, 3....

2) CornacHo npuHuumny Ilaynm Ha ka0l aTOMHON OpOUTAIN MOXKET HAXOAUTHCA

He 0oJiee IByX AJIEKTPOHOB C aHTUIAPAIUICIbHBIMH CITMHAMM.
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3) B cooTBeTCTBUU C 3JIEKTPOHHBIM CTPOEHUEM ATOMOB CEJIEH U XPOM OTHOCATCS
COOTBETCTBEHHO K P- U d-311eMeHTaM.

4) Atombl (ochopa B OCHOBHOM COCTOSIHUM HMEIOT OJMH HECIIAPEHHBIH
DIIEKTPOH.

10 OMOJIOTUH:

1. SHCPFGTI/I‘ICCKEIH, 3aracaromasi, 3aluTHadg, CTPOUTCIIbHAA, PCIYJIATOPHAA — 3TO

GYHKINH. ..
1. munmugoB 2. OEJIKOB
3.yriaeBojioB 4. ButaMrHOB

3. 'moGyna — 370 ... CTpYKTypa OCJIKOB.
. IEpBUYHAas 2. BropuuHas
. TpeTUYHAas 4. YerBepTuuHas

U9 =

3. Knetku ¢ xopoio ohopMIIEHHBIM SIAPOM
. DYKapuoOThI 2. 'ameTnl
. aHa3pOOBI 4. TIpokapHOThI

wW =

IlpumepHbIie BONMPOCHI JIA NPOBEACHHUS] YCTHOrO ONMpPOCca (KOHTPOJbHBIX
pador)

1.MeTtoapl UUTOIOTUH

2. Knerounas teopus T. llIBanna

3.OCHOBHBIE NOJOKEHUS COBPEMEHHOMN KJIETOYHOU TEOPUH

4. XuMUYeCcKHe 3JIEMEHTBI KIIETKU

5. XUMHUYECKHE BEIECTBA KIIETKU

6.Bona u e€ posb B KJIETKE

7. MuHepanbHbIE€ BEUIECTBA U UX POJIb B KIIETKE

8. YrneBoabl M X POJb B XKU3HEACITEIBHOCTH KIETKU

9.JIunuabl M UX POJdb B )KU3HEACITEIbHOCTH KIETKH

10. Ctpoenue u GpyHKIUU OEIKOB

11. HyknenHoBbI€ KUCIIOTHI

IIpuMepHbIe BONPOCHI 1JISI KOHTPOJIA CAMOCTOSATEIbHOU padoThI

1 . Metpounorus B mpodeccuu

2 ®usuka B npodeccun (3HaueHue GU3NKU MpU OCBOCHUH NMPOQPECCUM)
3. IlorpemnocTy u3mMepeHui

4. CKOpOCTH B IPUPOJIE U TEXHHUKE.

5. N'anuneo [Nanuneil — ocHoOBaTeNIb TOUHOTO ECTECTBO3HAHUS

6. 3HaueHue OTKpeITHI ["anunes

7. Ucaak HproToH — co3aarens KI1acCu4eckoi pu3nKu

8. Cubl B IpUPOJE U TEXHUKE

9.YbpTpa3ByK M €ro UCHOJIb30BaHUE B MEAUIIMHE U TEXHUKE
10.PagroakTHBHBIC U3ITYUYEHUS U UX BO3/ICHCTBHE HA KUBbIE OPraHU3MbI
[To xumun
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1 .Baxkneliue coelMHEHNs] METAJIJIOB U HEMETAJUIOB B IPUPOAE U XO35MCTBEHHOM

JCATCIIBHOCTH YCJIIOBCKaA

2. [IpupoaHbIe HCTOYHUKH YIVIEBOJLOPOIOB
3. Baxuenmmue coeIMHEHUS METAJIJIOB M HEMETAIUIOB B IIPUPOJIE U XO3IUCTBEHHON

JCATCIIBHOCTH YCJIIOBCKaA

4.KpI/ICTaJ'IJ'H/I‘IeCKI/IC PCHICTKH BCUICCTB C PA3JIMYHBIMHU BHIAMU XUMHYECKOU

CBA3HU

5. Ponb B KJI€TKE HCOPraHNYCCKUX U OPraHNYCCKHUX BCIUICCTB

[To Guonorun

1.Bupycbl — Bo30yauTenu nHMEKIMOHHBIX 3a00JIeBaHUI
2.Bupyc ummynoaedunura yenoseka (BUY). [Mpodunakruka BUU-undexunn
3. 'eneTnyeckne 3aKOHOMEPHOCTH CENEKLIUN
4.Yuenne H.M. BaBmioBa o0 1eHTpaXx MHOTooOpa3usi W IPOUCXOXKICHUS

KYJIbTYPHBIX PACTCHUI

5.I'unote3sl IIPOUCXOKIACHUA KXKHU3HU

6.I'mo0anpHBIC H3MEHEHHUS B 6Mocq)epe oA BJIINAHHUECM ACATCIIBbHOCTH YCIIOBCKA

7.4. OuleHOYHBIE CPEICTB /JIsl MPOBeAeHHsI MPOMEKYTOUHOI aTTecTaAlUuN

HpOMC)KYTO‘-IHaSI aTTcCTaluusia

dopma . JInuneie IIpumepst
[IpakTrueckuit

aTTecTanu 3HaHus Ymenus KadecTBa OLICHOYHBIX
OTIBIT (BJIAJICTH)

u CTYJCHTa CpencTB
Huddepen | Korrpornsp OueHka yMeHHs OneHka HaBbIKOB Ouenka Bomnpocsr:
LUPOBaHH | 3HAHMA 0a30BBIX | MOHUMATh JIOTHYECKOTO CIIOCOOHOCTH NpUIIaralTcs
BIf 3a4eT HOJIOXKESHHH B CIICLIHATIBHYIO COIIOCTABJICHHS IPaMOTHO U

obnactu TEPMHUHOJIOTHIO XapaKTePUCTUKH YeTKO H3JIaraTh
€CTeCTBO3HAHHS 00BEKTOB MartepHan
OueHka yMeHHsI O1ieHKa HaBBIKOB OueHka 3agaun
pelars TUIIOBbIE JIOTUYECKOTO CIOCOOHOCTH NpUIIAraloTcs
3aJia4u B 00JaCTH | MBILUICHHUS IPU IpaMOTHO U
npo(ecCHOHANIBHO | pelleHHH 3a1a4 B YETKO U3JIaraTh
1 IesTeNbHOCTH obnactu X0/l peuieHus
npodecCHOHaNbHON | 3ajad B oOnacTu
JIeSITEIbHOCTH npodeccronans
HOIt
JEATEeIbHOCTH U
apryMeHTHPOBa
Th PE3YJbTaThI
7.4.1. TlpuMepHbIe BONPOCHI AJsl NPOBeAeHUs MPOMEXKYTOUYHON aTTecTalun
(nud. 3a4ger)
1. Mexanunueckoe 1BHKeHHE. MaTepuanbHas Touka. Teno orcyera.
2. Tpaexropus. I[lyts. [lepemenierne. CKOpOCTb.
3. PaBHOyCKOpeHHOE MIPSMOJIMHENHOE JIBUKCHUE. Yckopenue.
PaBHO3aMeIeHHOE IPSIMOJIMHETHOE JIBH)KCHUE.
4. CpobGomgHoe maaeHHE Tell. YCKOpEHHE CBOOONHOTO TMajeHus. BuusHue

YCKOPEHUH Ha KUBbIE OPTaHNU3MBI.
5. PaBHOMepHOE nBHXKEHUE MO OKPYKHOCTH U €ro Xxapakrepuctuku. [lepuos.
6. VYrmoBas ckopocTb. LleHTpOoCcTpeMHuTEIBHOE YCKOPEHHE.
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ras.

13.
14.
15.
16.

OTHOCUTEIBLHOCTh MEXaHUUYECKOTO BMKEeHUs. ClI0KEHUE CKOPOCTEH.
[Tpuniun nuepuuu. 3akonsl HeroToHa.
JIBr>keHue Tena moj IeMCTBUEM HECKOJIbKUX cil. CII0XKEeHHE BEKTOPOB.

. Ummynbe Tena. 3aMKHyTas cucteMa. 3aKOH COXpaHEHUST UMITYJIbCA.
. bpoynoBckoe naemxenue. uddysus. Auddys3us B KuBor mpupo/e.
. Pazmepsr u maccer Monekynn u atomoB. [locTosiHHAst ABoranpo. MmeanbHbrit

Tepmonunamuueckue napametpsl. Jlapnenue rasa. JlaBiaenue armocgepsl.
Temneparypa. Tepmoaunamudeckas mkana Kenbuna.

Temneparypnas mkana Llenscus MeauuuHCcKui TEpMOMETD.

BonsHoit map B armocdepe. AOCONIOTHasE UM OTHOCUTEIbHAs BIIAXKHOCTH

Bo3ayxa. Touka pochl.

17.

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

BJIAJKHOCTH BO3aYyXa.

18.
19.

XapakTepuCTHKA KUJIKOTO COCTOSIHUSI BeIleCcTBa. bIuKHUI MOpsIoK.
CmaunBanue. Kanumnspuocts. Kanumnsipuele siBjieHuss B OBITY, TpPUPOJIE,

OpraHn3Me 4CJI0BCKaA.

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

Kpucrannuueckue u amopgusie tena. Kpucramiorpadus.
[Tepnognueckuii 3akon .M. MeHneneera

Kpucraminueckue pemeTku

HonHast xuMuyeckas CBA3b

KoBasieHTHas1 oJIsipHast U HETIOJISIPHAsE XUMUYECKAasl CBA3b
ArperatHble COCTOSIHUS BEILIECTBA

VYri1eBO10POIbI

Kunkue Bemecra. Hedthb

TBepaoe cocrosinue BemecTBa. JKuakue KpucTaibl
Knaccuduxanus HeopraHnyeckux BEIIeCTB

Teopust XUMHYECKOTO CTPOCHUS OpraHn4YecKux coeaquHeHnii A.M.bytieposa
[Tomumepsbl

CMmecH BeIIecTB, UX COCTaB U CIIOCOOBI pa3eacHuUs
JlucnepcHbie CUCTEMBI

XUMHYECKHE PeaKuy U UX KilaccuuKarus

CKOpOCTh XUMUYECKOU peaKInu

OOpaTrMble XUMUYECKHE PEAKIIMA U XUMUYECKOE pPaBHOBECHE
OKHCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKLINU.

XUMHYECKNE UCTOYHUKH TOKA

DIEKTPOIN3

[IpenenbHble U HENPEETbHBIE YTIIEBOAOPOIBI

I'enerrka yenoBeka

Cuctema KpoBOOOpaIeHus YeI0BeKa

BeigenurensHas cuctema yenoBeka

JlpIxarenbHas cucTEMa 4eJI0BEKa

3peHue U CllyX 4esloBeKa

Boansiit 6ananc u pyHKIHU BOJBI B OpraHU3ME YEJIOBEKa
Buramunbl. Bone3nu, o0ycinoBieHHbIE BUTAMUHHONW HEIOCTATOYHOCTHIO WIIU

UX U30BITOYHOCTHIO

48.
49.

['opmonsl. Kinaccudukanus 1 cBOCTBa TOPMOHOB
@DakTOpPHI BIUAIOLINE HA COCTOSHUE 30POBbs
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50. HacnenctBenHble 3a00JIeBaHHUS
7.4.2. IlpuMepHBbIe IK3aMeHANMOHHbIE 32/1a4M HA dK3aMeH/nud 3avet

1) KakoBa kecTKOCTh IPYKHUHBI, €CIIU I'Ppy3 Maccoil 10 Kr pacTArMBaeT NPYKUHY
Ha 10 cm.

1000H/m

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

3) I'py3 maccoii 3 kr pacTsaruBaer npyxxuHy Ha 5 cm. Kakum gomxen ObITh rpys3,
KOTOPBIN PACTSAHET IIPYKUHY Ha 8CM.

[Tpumeps! 3a71a4 ¥ BOIPOCOB K KOHTPOJIBHOM paboTe 0 XUMUU

1) YkaxuTe, Kakoe BEIIECTBO SBISETCS OKUCIUTENEM, KAKOE€ BOCCTAHOBUTEIIEM:

Cu + HNO3; = Cu (NO3), + NO + H,O onpenenute K03 PHIMEHTH METOIOM
AIIEKTPOHHOTO OajaHca

2) YKaxuTe, KaKoe BEHIECTBO SBIISAECTCS OKUCIUTENEM, KAKO€ BOCCTAHOBUTEIIEM:

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

3) Hanummre ypaBHeHHE MPOTEKAIOUIEH peakiuu B MOJEKYISIPHOM M HOHHO-
MoJieKyJsipHoM Bujie. OObscHUTE ToueMy oHa nporekaer? KapOoHat kanus + ruipoKcug
Oapust

4) Kakoil THI KOBAJICHTHON CBSI3M — MOJISIpHAsI WJIM HETOJSpHAs — B MOJIEKYJIax
cnenyronux Bemects? CO,, H,0, H,S, Cl,0; PCls? K aromaMm, Kakux 3JIEMEHTOB
CMEIIAI0TCS OOIIKE 3JIEKTPOHHBIE Maphl B 3TUX MOJIEKynax?
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8. JONOJIHUTEJIBHOE OBECIIEYEHUE JUCIUIIJIMHBI

IIpunoxkenue 1. Kparknii KoHCHeKT JJeKIMOHHBIX 3aHATHH

SAnepHas U TEpMOsIEpHAs SHEPreTUKA

SAnepHblli peakTop — YCTPOWCTBO, B KOTOPOM OCYLIECTBIISIETCS 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 YacTsIMHU JII0OOTO SIIEPHOTO pEaKTopa SBISIOTCSA: aKTHBHAs
30Ha C SACPHBIM TOIUIMBOM, OKPY)KEHHasl OTpakaTelleM HEHUTPOHOB, TEIUIOHOCUTEID,
CHUCTEMa PETYJIMPOBAHUsl LEMHON peakiuu, 3aluTa, cucrema ynpasieHus. OCHOBHOMN
XapaKTEPUCTUKOM JIEPHOTO PEAKTOPA SBISETCS €T0 MOIIHOCTD.

AtomHass anektpoctanius (ADC) — dIeKTpOCTaHIMS, B KOTOPOH aToM-
Hasi(siepHast) SHeprus mpeodpasyercs B INMEKTPHUYECKYIO. ['eHepaTopoM SHEpruu Ha
ADC sBasieTca aTOMHBIA peakTop. Terso, KOTOpOE BBIACISIET B PEAKTOPE B pE3yJIbTaTe
LENHOM peaKIuu JeJIeHUs SAep HEKOTOPBIX TSKENBIX JIEMEHTOB Mpeo0pa3yeTcs B JeK-
Tpo3Hepruto. bixanii un naneanit Kocmoc

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

Manble mnaHeTsl (ACTeporbl) — 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 HECKOIbKO MeHbIIe | kM. Yncno ManbIx TiaHeT ObICTpO pacTeT
[P MEPEX0/I€ OT KPYIHBIX K MEJIKUM, KOTOPBIE YK€ MOKHO CUMTATh KPYIHBIMU METEO-
PUTHBIMU TEJIAMHU.

3Be3nbl B Hamied [anmaktuke «Mieunbii [lyTe» 00pa3yoT eAuHYIO 3BE3/IHYIO
CUCTEMY U CTPYIIIUPOBaHbl B CPaBHUTEIBHO TECHbIE CKoIuleHus. Haumbonee spkue u
MACCUBHBIE 3BE3]IbI, & TaKKe OOJNBITMHCTBO TyYMAaHHOCTEH M Hallla COJHEYHas CUCTEMa
HaXOZATCS BOJIM3M IJIOCKOCTH, HO OYEeHb Jajieko oT ueHTpa [Mamaktuku. OHU IBUXKYTCS
BOKPYT OOUIEro LIEHTpa TsHKECTHU, KOTOPBIM 00pa3yeTcsi OrpOMHBIM CKOIJIEHUEM 3BE3]l B
anape. Bokpyr Hero u coBepiaeTcsi ABMKEHHME BCEX 3BE3[, B TOM unciie U CosHLa.

XuMuyeckas CBs3b

HNonHast cBs3p — 4YacTHBIM ciyyall KOBAJEHTHOHM, Korjga o0Opa3oBaBIIasCS
AIIEKTPOHHAs Mapa MOJHOCTBbIO MPUHAJJICKUT OOJee 3JIEKTPOOTPULIATETLHOMY aTOMY,
CTaHOBAILLEMYC aHUOHOM. OCHOBOW [Jisi BBIJCJICHUS] ATOW CBS3UM B OTACJIbHBIA THUII
CIIY’KUT TO OOCTOSITENLCTBO, YTO COEAMHEHMSI C TAaKOH CBSI3bI0 MOYKHO OINUCHIBATh B
AIIEKTPOCTATUUECKOM  NPUONMKEHUH, CUYUTas HOHHYIO CBSI3b  OOYCJIOBIIEHHOMH
MPUTSKEHUEM TOJOKUTEIbHBIX M OTpPUIATEIbHBIX HOHOB. B3amMmopeiicTBUe HOHOB
MIPOTUBOIIOJI0KHOIO 3HAaKa HE 3aBUCHUT OT HANPABJICHUS, a KYJIOHOBCKHE CHIJIBI HE
00712/1a10T CBOMCTBOM HACBHIIIEHHOCTH. [109TOMY KaKIIblii MOH B MOHHOM COEIUHEHUU
NPUTITMBAET TAKOE YKCIO HOHOB MPOTHUBOIOJIOKHOTO 3HAKa, 4TOObI 00pa3zoBajach
KpUCTAJUIMYECKasl pelIeTKa HOHHOIO Tula. B HOHHOM KpucTajuie HeT MoseKy. Kaxabiin
MOH OKPYKEH ONpeJIeJICHHbIM YUCIOM MOHOB JIPYroro 3Haka (KOOpJIWHAIMOHHOE YHCIIO
noHa). VoHHBIe mMmapel MOTYT CYIIECTBOBATH B Ta3000pa3HOM COCTOSIHUM B BHUJE
MOJIIPHBIX MOJIEKYN. B razoo0pasznom coctosann NaCl umeeT QUNONBHBII MOMEHT
~3-102°Ki'M, 4TO cooTBeTCTBYeT cMemernnio 0,8 3apsiia SIEKTPOHA HA JUIMHY CBSI3H
0,236 um ot Na k Cl, 1. e. Na*®*CI°%,
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Mertannuueckass CBsI3b BO3HUKAET B PE3yJIbTaT€ YacTUYHOM JEJIOKaIM3aLMU
BaJICHTHBIX JJIEKTPOHOB, KOTOpbIE JOCTATOYHO CBOOOJHO [JBHIXKYTCS B peEIIeTKE
METAJJIOB, AJIEKTPOCTATUYECKH B3aUMOJEHCTBYS C IOJOXKHUTEIBHO 3apsKEHHBIMU
noHamu. CHIIbI CBSI3M HE JIOKQJIW30BAHBI M HE HAINpPABJIEHBI, a JEJIOKAIU3UPOBAHHbBIE
AIIEKTPOHBI OOYCJIOBIMBAIOT BBICOKYIO TEIUIO- M 3JIEKTPONPOBOAHOCTh. Bomoponnas
cBsa3b. Ee oOpa3oBanue OOyCIOBIEHO TEM, YTO B PE3yNbTaTe€ CUIBHOTO CMELICHUS
AIIEKTPOHHOW Mapbl K 3JIEKTPOOTPHUIATEIbHOMY aTOMY aTOM BOAOPOJa, 00JiaJarolui
3G (GEeKTUBHBIM TOJIOKUTEIBHBIM 3apsIOM, MOXET B3aUMOJEWUCTBOBATH C JPYTHUM
anektpoorpuniareabubiM  atomom (F, O, N, pexe Cl, Br, S). DHeprus Ttakoro
3IEKTPOCTATHYECKOTO B3ammoeiicTeus coctapmsier 20—100 k[ Mmoms *. BoxopoHsie
CBS3M MOT'YT OBITh BHYTPU- U MEKMOJIEKYJSIPHBIMU. BHYTpUMOJEKyIsipHas BOAOPOIHAS
CBA3b 00pa3yeTcs, HalpUMeEp, B alleTUIIAIIETOHE M COMTPOBOXKAACTCS 3aMbIKAHUEM ITHKJIA.

I'enernka

['eneruka — HayKa 0 HaCJIeICTBEHHOCTH u M3MEHUYMBO-
ctu. HacneacTBeHHOCTh OOBIYHO OTPEEIISIIOT, KaK CIOCOOHOCTh OPraHU3MOB BOCIIPOU3-
BOJUTH ceOe MoI00HOe, KaK CBOMCTBO POJUTEIBCKUX 0CO0€H repeaaBaTh CBOM MPU3HAKU
U CBOICTBa MOTOMCTBY. DTHUM TEPMHHOM ONPEIEISIIOT TaKXKe€ CXOJCTBO POJACTBEHHBIX
0co0eil MexTy COOOH.

Y. lapBuH oTMeuall, 4TO MOTOMKH, KaK IMPaBUIIO, HE SIBIIIOTCS TOUYHOM KOMUEH
POIUTENBbCKUX Oco0el, Tak Kak HapsAdy C HacJeJACTBEHHOCThIO UM IPHUCY-
1112 U3MEHYUBOCTb, KOTOpasi MPOSIBISIETCS] B PA3IMUUAX OTAEIbHBIX OPraHOB, MPU3HAKOB
WJIM CBOMCTB, WJIM KOMILJIEKCA UX Y HOTOMKOB 10 CPAaBHEHUIO C POJAMUTENSIMU U POJICTBEH-
HBIMH OCOOSIMHU.

3amayeil TeHETUKH SBIIAETCA M3YyYEHUE Mepefadyd HaclleJCTBEHHOCTH OT POJAMTE-
neil moromkaM. [IpeeMCTBEHHOCTh MEX]ly MOKOJEHUSMU OCYIIECTBISETCS MYyTEM MOJI0-
BOTO, OECIONIOTO MJIM BETE€TATUBHOTO pa3MHOXkeHus. [Ipu mosoBoM pa3sMHOXKEHHH BO3-
HUKHOBEHHE HOBOI'O MOKOJIEHUS MPOMCXOAUT B PE3yJbTaTe CIMUSIHHUS MaTEPUHCKON U OT-
IIOBCKOH MOJIOBBIX KJIE€TOK, MO3TOMY MOTOMKH HECYT NMpPHU3HAKH OOEHUX POJUTEITBCKUX
¢opm. TlonoBbIE KIETKH COCTABIISAIOT HUYTOKHO MAIYIO JOJIO MHOTOKJIETOYHOTO Opra-
HU3Ma. OHU cofep:KaT HACJIEACTBEHHYI0 HH(OPMALMIO COBOKYHMHOCTh T'€HOB E€IMHMIL
HacyencTBeHHOCTH. HacneacTBeHHas nHpopMalys onpeensieT YeTKUM MIaH OHTOTeHe-
3a, B MpoIllecce KOTOPOro Pa3BUBAIOTCSH M (POPMUPYIOTCS crelupUUecKue Iias AaHHOU
0CcO0M CBOMCTBA U MPU3HAKH.

M. E. JloGamor maeT cienyromee omnpexaeineHue: «HacmeacTBeHHOCThIO» Ha-
3bIBAETCA CBOMCTBO OPraHM3MOB O0O€CNeYMBaTh MaTEPUATBHYI0 M (PYHKIIMOHAJIBHYIO
PEEMCTBEHHOCTh MEXIY MOKOJICHUSIMHU, a TakkKe OO0yCIIOBIMBATh crelu(pUIecKuii xa-
pakTep UHIMBUYaIbHOTO PA3BUTHUS B ONPEJAECICHHBIX YCIOBUIX BHEIIHEH CPEIBI.

Hapsay ¢ TepMUHOM «HACNEACTBEHHOCTh» B T€HETUKE MPUMEHSIOT TEPMUHBI «Ha-
clieloBaHUE» M «HacjJeayeMocTh». HacienoBanueM Ha3bIBalOT Mpollecc Mepefadyd Ha-
CJIEJICTBEHHBIX 33/1aTKOB WJIM HACJIEACTBEHHON MHPOPMAIMK OT OJHOTO MOKOJICHHS APY-
rOMy, B Pe3yJbTaTe 4ero y NOTOMKOB (POPMHUPYIOTCS ONpe/esieHHbIe MPU3HAKN U CBOM-
CTBa, MPUCYIIHUE POJUTEIHCKUM 0c00siM. TepMUHOM «HAcCIeayeMOCTh» 0003HAYaloT J0-
JIF0 TEHETUYECKON M3MEHYMBOCTHU B OOIIeH (EHOTUMMUECKON N3MEHYMBOCTH MPHU3HAKA B
KOHKPETHOM IOIYJISIUN KUBOTHBIX WJIA PACTEHUU.
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PELIEH3WST
Ha pabouyro nporpaMmy 1o JMCIIHIUTHHE
BJ1.07 ECTECTBO3HAHHUE

PaGoyas mnporpamma mo guenmmimHe bJ1.07 ECTECTBO3HAHHME ans
cryaertoB PIBOY BO «Ky6I'V» ortnenenus CIIO ¢umman B r. Cnassncke-Ha-KyGanu
COCTaBjieHa B COOTBETCTBHM ¢ TpeGoBaHwsmu PexepanbHoro ['ocynapCTBEHHOrO
00pa30BaTeIbHOrO CTaHAapTa TPEThero mokosneHua. IIporpamma paccuurana Ha
MAaKCHMAITBHYIO YUeOHYIO HArpy3Ky B COOTBETCTBHH € TpeGOBAHMAMHU YUEOHOrO IUIaHa
o cnenuansaocty 44.02.01 «/lomkonsHOE 0OpasoBaHuED.

PaGouast mporpaMma IpeaIojiaraeT paclpeneneHie TeM U U3yueHHe Marepuasa
no pasmenam. Bee paspenst paGoded mporpaMMbl HampaBileHbl Ha (OPMHUPOBaHKME
3HaHWH, YMEHHM, B MOJHOW Mepe OTBe4aloT TpeOOBaHWAM K PE3ylIbTaTaM OCBOCHUS
yuebuoi guctmmuiebl B cootBeTcTBHH ¢ @I'OC CIIO Tpernero nokomeHus.

Kaxmplit pasgel NOporpaMmbl  PacKpbIBaeT pacCMaTpUBAEMBIE BOIPOCH B
JIOTMMECKOH  TIOCHE0BATELHOCTH, —OINpPE/ENseMoil  3aKOHOMEPHOCTAMU  OOyYCHHA
CTYJEHTOB.

JUisl 3aKperuieHuss TEOPETHICCKHX 3HAHMH, (OPMHPOBAHHMA YMCHHMH M HAaBLIKOB
CTY[IEHTOB TMpPEeNyCMaTpHBAIOTCS NpPakTHYECKHe 3aHATUs. KONH4eCTBO IPAKTHHECKMX
3aHATHIT COOTBETCTBYET TpeOOBaHUAM yueOHOr O MyaHa.

Koutpoms ¥  OHEHKA pe3yJbTATOB  OCBOEHMs  yd4eOHOW  JACITHTIUTHHEI
OCYIIECTBIIAIOTCS B popMe 3auera — MPOMEKYTOUHAs aTTECTAIsA, 9K3aMeHa — HTOroBas
arrectanusa. PaspaGoradnple (OpPMEI W METOABl TIO3BOIAKOT B IIOJIHOW Mepe
OCYIIECTBIISTE KOHTPONb M OLEHKY pe3yibTaToB 00yueHHs (OCBOCHHBIX YMCHUH,
YCBOGHHBIX 3HAHUH).

OBnajeHAe 3HAHUAMM, NPEAYCMOTPEHHBIMH COJEpIKAHHMEM HaHHOH yueOHoi
JMUCLUILIMHBL, HEOThEMJIEMas YacTh JIMYHOCTHOH W MPOQECCHOHANBHON IIOATOTOBKH
COTPYIHHKOB YYPEXK/EHHHA JOIKOJBHOrO O00pa3soBaHMs K BEINONHEHUIO CBOHUX
(QYHKIMOHATBHBIX 0053aHHOCTEH, 3a/10T 3P YEKTUBHOCTH MX JICATCIBHOCTH.

[TepeyeHb PeKOMEHAYEMEIX YueOHBIX u3jlaHuii, IHTEpHET pecypcoB, OCHOBHOH
JIMTEPATyphl BKIFOYaeT HeTouHuKM 2017- 2021 .

Jlannas paGouas mnporpamma BJ1.07 ECTECTBO3SHAHHE wmoxer OBITE
pexomenzosana mis u3ydenns 8 @60V BO «KyoI'Y» ornenenus ClIO.

Kaun. nen. Hayk, cr. nperogaBarelb Kadenpsl nNpodeccHoHaNIbHON NeNaroTHKY,
ICUXOIOTMA W Oushdeckoir xynsrypst Gmmama ®IBOY BO  «KybGanckuii

roCcyIapCTBeHHbIN ynuBepcuTeTy B I. CraBsHcke-Ha-Kybann %’)

JaxuH P. A.




PEIIEH3USA

Ha paGouyro nmporpaMMy 1o JAUCIUTIIHHE
B5/1.07 ECTECTBO3HAHHE

PaGouas mnporpamma no jgucuuniauae bJ[.07 ECTECTBO3IHAHHUE s
crynentoB ®I'BOY BO «Ky6I'Y» oraenenus CIIO dumman B r. CnapsHcke-Ha-KyGanu
COCTAaBICHA B COOTBETCTBHMM ¢ TpeboBaHuamu DepepansHoro I'ocylapCcTBEHHOIO
00pa30BaTeNIbHOTO CTAHAApTa TPEThEro TMOKoneHMs. Ilporpamma paccudTaHa Ha
MAaKCHMAaJIbHYIO YueOHYI0 HATpy3Ky B COOTBETCTBHH ¢ TpeOOoBaHMAMH y4eOHOTO IIIaHa
no crerpansHocTy 44.02.01 «/lomkonsHoe 00pazoBaHue».

PaGouas mporpaMma IpeinosaracT pacIpejiciecHHe TEM H U3ydeHHEe MaTepuaia
no pasgenam. Bce pasgensl pabouelf NporpaMMbl HampaBieHBl Ha (OpMHUpPOBaHHE
3HAHHWI, YMEHUiA, B MOJHOA MEpE OTBEYAIOT TpeDOBAHMAM K pE3yJabTaTaM OCBOCHUA
yuebHoit nuermmaEs! B cootseTcTBrd ¢ PI'OC CIIO Tpersero noKoieHus.

Kakapslid pazzmesn TIporpaMMBl  packpblBaeT pacCMaTpHBaeMEBIE BOIIPOCH B
JIOTHYECKOH  IOCIENOBATEIBHOCTH, OIpPENENIeMOi 3aKOHOMEPHOCTAMH O0ydeHMA
CTYICHTOB.

Jnst 3aKperUIeHAs TEOPEeTHIECKUX 3HAHUM, QOpPMHUPOBAHHA YMEHWH W HABBIKOB
CTY/ICHTOB IpEIyCMAaTpUBAIOTCS IIpaKTHUecKue 3aHATUS. KomMuecTBO MPaKTHYECKUX
3aHATHI COOTBETCTBYET TpeOOBAHUAM y4eOHOTO IUIaHa.

KOHTpONE ¥ OICHKAa PEe3yJbTaTOB  OCBOEGHMS  y4eOHOM  IUCUMILIMHEI
OCYHIECTBIISIIOTCS B (hopme 3aueTa — MPOMEXKYTOUHAs aTTeCTallMs, SK3aMCHa — MTOroBas
arrecranms. Paspaboramnple (OpMBI B METOABl TIO3BOJAIOT B TIONHOH Mepe
OCYIIECTBIATE KOHTPOIb W OICHKY pPe3yJbTaroB 00y4YeHUs (OCBOEHHBIX YMCHHH,
VCBOGHHEIX 3HAHHIA).

OBnafeHue 3HAHUAMH, M[PEJTYCMOTPEHHBIMH COJIEPKaHMEM [aHHON y4eOHOM
NUCLIMIUIMHEL, HEOThEMIIEMAas YacTh JHWYHOCTHOM M IIPOodeccHOHANIbHON MOArOTOBKH
COTPY/IHHKOB YUPCKACHWHA HOIMKOIBHOrO 00pa30oBaHMsi K BHIMOJIHECHUIO CBOHX
(YHKIIMOHAIBHEIX 0013aHHOCTEH, 30T 3QOEKTUBHOCTH UX JAEATEIbHOCTH.

[lepeuyens pekoMeHIyeMbIX yucOHBIX M3[aHuH, MIHTepHET pecypcoB, OCHOBHOM
AMTeparypsl BKmovaeT nerogHnku 2017-2021 r.

Jlannaa pabouas nporpamma bJ[.07 ECTECTBO3HAHME moxer ObITh
pekoMenzioBata st u3ydenus B @I'5OY BO «KyoI'Y» oraenenus CIIO.

u nosikoBojua A.B. Cysoposa r. CinaBsHcKa-
. 1. Kupuiosa




