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1. IIACITIOPT PABOYE IMPOI'PAMMBI YUEEHOI JACHUTLINHBL

1.1 OGnacts npuMenenns yaeGuoi HPOrpaMMbl

Pabouas nporpamMma yue6HON AMCLHITHHBI €CTECTBOZHAHME SBJIIETCA YACTBIO
OCHOBHOH TNpPO(ecCHOHANBHON 06pa3oBaTeNnbHOL IpOrpaMMOil B COOTBETCTBHUH C
DesiepanbHbIM TOCYIAPCTBEHHBIM 00PA30BATETBHBIM CTaHAapTOM CpPEAHETO (IOJHOro)
obmero  obpasoBanus wu DenepanbHbM  TOCYAAPCTBEHHBIM 00pa3oBaTeibHBIM
crangaproM (manee ®I'OC) mno crnenwasbHOCTH CpeAHero npoQeCcCHOHAIBHOTO
obpasosanus (nanee CI1O) ms cneumansHocTd 43.02 11 [ocTHHHYHBIH cepBuC.

B ocHoBe yueGHOH muctummimubl «ECTECTBO3HAHHEY EICHT YCTaHOBKa Ha
dopMupoBaHHe Y 06yuaeMbIX CHCTEMBI 6a30BBIX OHSTHIL ¢busyky, XuMuu ¥ GHONIOTHH U
TPENCTaBIEHHH O COBPEMEHHOM eCTeCTBEHHOHAYYHOH KapTHHE MHpa, a TaloKe
BHIDAOOTKA YMEHHH NPUMEHATh TMOJyYeHHbIE 3HaHHA, Kak B MpodecCHOHATBHON
ACATENBHOCTH, TaK U ISl PEIUECHHs )KU3HEHHBIX 3a/1a4.

MHorue mnosoxenus, passuBacMbie CCTECTBO3HAHKEM, PACCMATPHUBAIOTCH KAk
OCHOBa CO3MaHMs M HCHOJB30BaHMS HMH(DOPMALMOHHBIX W KOMMYHHUKaIIMOHHBIX
TexHonoruid (MKT) — ongnoro u3 maubonee 3HAYMMBIX TEXHOJIOTHYECKUX JOCTHXEHHI
COBPEMEHHOH UBUIM3ALIUH.

B ecrecTBo3Hanuu GopmupyroTCs MHOTHE BHIbL JESITEIbHOCTH, KOTOPBIE MMEIOT
METa NMpeAMETHBIH Xapaktep. K HHM B mepByio ouepens OTHOCATCS: MOJIETHPOBaHUE
O0BEKTOB M MPOLECCOB, NPHMEHEHHE OCHOBHBIX METOZIOB TO3HAHHS, CHCTEMHO-
HHGOPMALHOHHBIH aHAH3, (bopmynHpoBaHKe rHMOTE3, aHATH3 H CHHTE3, CpaBHEHHE,
00001IeH e, CHCTEMATH3ALHS, BBISBICHHE MPHYHHHO-C/ICICTBEHHBIX CBA3EH, MOMCK
aHAJIOTOB, YIpPaBNEeHHE 00BeKTaMU U mpolieccaM. MIMEeHHO 3Ta AUCIMIIIHHA TI03BOSeT
MO3HAKOMHTE YYaIIMXCA C HAyYHBIMH METONAMH ITO3HAHHS, HAYYHUTh MX OTIMYAThH
THIOTE3Y OT TEOPHH, TEOPHIO OT IKCHEPUMEHTA.

EctectBosnanne wmeer oueus Gompmoe u BCCBO3pACTaIOIEE  YHCIIO
MEOXAHCHMIVIMHAPHBIX CBSA3€H, MPUYEM HA YPOBHE, KaK MOHSTHUHHOTO anmnapara, TaKk
UHCTpyMeHTapus. CKasaHHOE MO3BOJSIET PACCMATPHBATH ECTECTBOSHAHHE KAaK MeTa
AUCLILINHY, KOTOpas INPENOCTABIAET MEXIHCLMIUIMHADHBIA A36IK JUIs ONHCAHUS
HAYYHOM KapTHHEI MUDA.

Msyuenne  «EctecTBO3HAHUSY B NpOQeCcCHOHANBHBIX  06pa30BaATENbHBIX
OPraHu3allMAX, peanusylomux 00pasoBaTeNbHYId —MpOrpamMmy CpenHero  obiiero
o0pa3oBaHus B npenenax ocoenus OIIOIT CITO nHa 6ase OCHOBHOIO ob111ero
00pa3oBaHus, HMEeT CBOM  OCOGEHHOCTH B  3aBHCHMOCTH oT  mnpoduns
HOpOYECCHOHANBHOTO  06pa3oBaHMi. ITO BRIDQXKACTCS B COIEIKAHUM 00ydeHws,
KOTMHECTBE HACOB, BBIACAEMBIX HA U3Y4EHHE OTACIBHBIX TEM MPOIPAMMBL riyOuHe ux
OCBOCHHA ~ y4aluMucs, O00BEME M  XapakTepe NpPaKTHYECKHX 3aHATUH, BUAax
BHEAYIHTOPHOH CaMOCTOATENbHOM paboTh!.

Teoperuteckue cBeneHus MO €CTECTBOZHAHHMIO OMOJHSIOTCS NPaKTHYECKUMHU H
nabopaTopHBIMU paGoTaMHy.

1.2 MecTo nucmumiHHEBI B CTPyKType HporpaMMbl NOATOTOBKH CHEMHATHCTOB
CpeHEero 3Bena

Hucuumnuna  «EcrecTBOo3HaHHE» BXOOMT B 6a30BbIif YYEOHBIH LUK
(0bmeobpasoBatenbHble AUCUMIUIMHBI)  NPOrpaMMbl  MOATOTOBKH  CHELHATHCTOR
CPEHETO 3BCHA.






~ YMCHHE BBICTPAUBATL KOHCTPYKTHBHBIE B3aHMOOTHOLICHUS B KOMAHIE MO PELIEHUIO
o01MX 3a1a4;

~ YMCHHE YNpAaB/IsATh CBOCH MO3HABATENBHON IESTENBHOCTBIO, MPOBOMHTE CaMOOLIEHKY
YPOBHSI COOCTBEHHOTO HHTEIUICKTYANIBHOTO PA3BHUTHS,

Mema npeoMemnoIx;

- HCMOJIb30BAHNE PA3IMYHBIX BUJIOB ITO3HABATE/ILHOM EATENBHOCTH TS pelueHus
CCTECTBCHHOHAYYHBIX 3a/1a4, IPHMEHEHHE OCHOBHBIX METONOB TIO3HAHHS (Habmonenus,
OMHCAHHA, M3MEPEHHS, SKCIIEPUMEHTA) JUTS H3YYEHHS PasTHUHBIX CTOPOH OKpY>KalOLeH
ACHCTBUTENBHOCTH,

- HCNOJIL30BAHHC OCHOBHBIX HHTEJJIEKTYalbHBIX ONEPALUil: MOCTAHOBKH 3a7a4u,
dopMynupoBaHus  THmOTes, aHaNMM3a W CHHTE3a, CpaBHEHHs, 0000ieHus,
CHUCTEeMATH3aLMH, BBIIBJICHHSA MPUYHHHO-CIEACTBEHHbBIX CBSI3CH, MOKMCKA AHAJIOIOB,
bOpMyTHPOBaHKS BBIBONOB A M3YHCHHS DA3IMYHBIX CTOPOH M3Y4YaeMbIX OOBEKTOB,
SBIEHUH ¥ NPOLECCOB, C KOTOPBIMH BO3HMKAET HEOOXOMMMOCTb CTalIKMUBAaThCS B
npodeccHoHabHOM chepe;

~ YMCHHME TCHEpHpOBATL HIEH M ONPENENATh CPEACTBA, HEOOXOMMMbBIE ISl HX
peanu3ailmy;

- YMCHHE HCIOB30BATL PA3NHYHBIE UCTOYHHKH IUTS TIOTyHCHUS €CTECTBEHHOHAYYHOMH
UH()OPMALIHHK, OLIEHHBATE €€ JIOCTOBEPHOCTE;

- YMCHHC aHAIM3UPOBATE U NPEACTABNATL HHPOPMALHIO B PA3THYHBIX BUTAX;

- YMEHME TyOJMYHO TPEACTABNATH PE3YIbTaThl COOCTBEHHONO HCCIIEZIOBAHMsI, BECTH
AHCKYCCHM, IOCTYIIHO M FApMOHHYHO COYETas COLepIKaHHe H hOopMbl NpPENCTaBIISIEMOH
uH(opManuu;

NpeoMemHbl:

- c(pOpPMUPOBAHHOCTE MPEACTABIEHHUH 0 POJTH U MECTE €CTECTBO3HAHHS B COBPEMEHHOM
Hay4HOM KapTHHE MUpa;, MOHHMaHUE CYIIHOCTH Habmonaemeix Bo Beenennoii SIBJICHUH,
PO CCTECTBCHHOHAYYHBIX ~ OMCLUMIUIEH B (D)OPMHPOBAHHH Kpyrozopa
(PYHKIMOHANBHON TPAMOTHOCTH YeNoBeKa s PELICHHS IPAKTHYECKUX 337134,

- BJIaJICHHE OCHOBOIOJNATAIOIHMH €CTECTBEHHOHAYYHBIMH MOHATHUSIMM,
3AKOHOMEPHOCTSIMH, ~ 32KOHAMH M TEOPHSIMH,  YBEPEHHOE  KCIOb30BAHHE
€CTECTBCHHOHAYTHOH TEPMHHOIOTHH U CHMBOJTHKH,

- BIIAJICHHC OCHOBHLIMHM METOJAMH HAYYHOTO IIO3HAHHS, HCHONBb3YEMBIMM B Hayke:
Ha0JIO/IEHHEM, OTIHICAHHEM, H3MEPEHHEM, 3KCTIEPUMEHTOM,;

- yMeHus o0pabaTeiBaTh pe3ysibTaThi H3MEPEHHi, OOHAapY)KHBATH 3aBHCHMOCTD MEXIY
UCCIIENyCMBIMU BETUUHHAMY, O0BICHATS NONYYEHHBIE PE3YIIbTATH U NENaTh BBIBOJIBI;

- ChOPMHPOBAHHOCTL YMEHHS peLiaTh €CTECTBEHHOHAYYHbIE 3a1a4H;

- C(OPMHPOBAHHOCTD YMEHHS NPHMEHSTH TIOJIyY€HHBbIE 3HAHUS U1 OOBSICHeHUs
YCNOBUH MPOTEKAHHS E€CTECTBEHHOHAYHYHBIX SBJCHUH B npupoze, npodecCHOHANBHOM
cdepe 1 [N IPUHATHS NPAKTHYECKUX PELIEHUH B OBCEIHEBHOMN YKU3HHU,

- C()OPMHPOBAHHOCTE COGCTBEHHON MO3ULMH MO OTHOLIEHHIO K €CTECTBEHHOHAYYHOMH
UH(OPMALH, TOITY4aeMOi U3 Pa3HbIX HCTOUHHKOB.

1.4. Tlepeyens miammpyemMbIx pe3ysibTaToB o0y4ennst N0 JHCHHIIAHE (HepeveHb
bopMEpyemMBbIX KOMIeTern nnii)
He npenycmoTtpens:




2. CTPYKTYPA U COJAEPKAHUE YYEBHOH JUCIHUATLINHBI

2.1. O6bem yueGnoii AHCHANIARDI B BH/bI Y4eOHOI padoTbi

Bug yuebHoii paGorni Obver uacos ]

Magcumanbnas yue6uas Harpyska (Bcero) 108
Obsizarennnas AYAUTOpHAsA y4ebHas HATpy3Ka (Bcero) 72
B TOM YHCIJIE;

3aHATUA JEKIUOHHOTO THITA 38

NIPaKTHYECKHE 3aHATUS 18

J1abopaTopHbIe 3aHsTHS 16
Camocrositenbnas paGora oby4aromerocs (Bcero) 36

IpomexyTounas arrecranus

Huddepenumposanspiii 3a49€T |

2.2 CTpyKTypa AHCHMILIHHBI

Konnuectso aynuropubix uacos
Camocroarens
Hanmenosanue pasenos u tem Bceero Teoperuuecxoe Hpaxruseckue Has paGorta
ofy4uenue M1aGoparoprbie crynenTa (1gac)
3AHATHS
Paznen 1. ®uzuxa 34 10 12 12
Tema 1.1 Mexanwika 6 2 2 2
Tema 1.2 Monekynapras dusuxa u 10 2 4 4
TEPMOIMHAMUKA
Tema 1.3 OnektponuHamuka 10 4 4 2
Tema 1.4. Ctpoenue atoma p 3 2 5 4
KBaHTOBAs Gu3HKa -
Pazgen 2. Xumus 38 i4 12 12
Tema 1.1 OcHoBHBIC IORATHS 1 5 i
3aKOHBI XHMHH
Tema 1.2 Boga. Pactsopsr 6 2 2 2
Tema 1.3 Xevudeckre PEaKIyu 5 2 2 1
Tema 2.1 Meramiss u HeMeTaLT! 6 2 2 2
Tema 3.1 Yrnesonopomst 6 2 2 2
Tema 3.2 Kucnoponconepxaume u
a30TOCOACPMAIHIE OPraHUYECcKHe 6 2 2 2
BEOIECTBA
Tema 3.3 XumMus u xusss. 6 2 2 2
Xumusi B ObITY
Paznmen 3. Buonorus 36 14 10 12
:l_“ema 1.1 Meroas! mo3uanws B 6 2 2 5
ouonorum
Tema 1.2 Knerka 8 4 2 2
Tema 1.3 Opramnm 8 4 2 2
Tema 1.4 Bun 6 2 2 2
Tewma 1.5 Oxocucremsr 8 2 2 4
Beero mo auennmmne 108 38 34 36




2.3 Temarageckuii n.128 B conep:xanne yIe6Hol ABCHANIREL]

Hammenosanne
PA3TEIoB I TeM

Conpepmanue ywefnore MaTepnana, npaKradecKue pafeTsl,
camocTosiTenbRan pabora ofyvanmuics, Kypcosas pabora
{ecan mpeaycmoTpena)

Ofwnen
YRCOB

Vposens
OCBOCHNAN

Pazaen 1. ®muxa

34

Tensa 1.1
Mexannka

Conepmanue yefuoro Marepuaga

+

Jexmmnn

1 | Mexaunueckoe ABIKEHHE. 3aKOHE! ABHACHISL

[}

13

HipaxTuveckne (aboparopunie) 3auarns

I} HsyueHne 3aK0Ha COXPAHEHI HMIYJLCA 1 PEAKTHBHOTO
JABIIKEHHS

Camocrosrensnan paora ofyaammuases
Cocrasaeniie amOpPHTMA PEMISHNS KUHEMATHISCKIX J202%4.
Pewense 3ana4 no teme «Mexannka»

Tena 1.2
Meoaexynsipaas
n3nKa B
TEPMOZHHANHKA

Comepmanne yuebnors mavepmasa

Jexunn

1| Ocrornsie nonoxenus MKT 1 ux onmitHoe 050CHOBAHNE,
3aKoHb! TEPMOTHHAMIKI

12

Hamepenne BnaxHoCcT: BO3AYXA

HpaxTnsecwne (maleparopusic) sansTns
1
2

Fismepenne NOBEPXHOCTHOTO HATAMCHIA EIAKOCTH

CamocrosTensuas pabora efysasommxcs
Cpasunrenbubiii anani3 PasnuIHbLIX TEMIICPATYPHBIX KA

Tenza 1.3
DnexTposuHaMu-
Ka

Conepmanne yeefuore maTepsEasa

Jeruun

I | Dnextpireckoe s3ammoneiicrsne. Jaxon Oma ans VHACTKA
LETTH 1 IS [IOAHOH ey

b e (0D da

[S*]

MaraHTHOE NOMe NOCTOAHHOIO MArHHTA H JMEKTPHYECKOrD
TOKa. SIBfeHUE SICKTPOMATHITHON HEAVKIHI.

8]

1.2

IipaxTuueckne (naGoparopusie) sanaviug

Mizygenne saxoma Onma mns yuacrsa wems

1
2 | Visyvenne 3BIeHiS SASKTPOMATHHTHOH HHAVKIN

Camocronrenbnas paGora ofyuamomuxcn
Cpasrurensupiit ananus SNSKTPIIECKHX CBOCTE PasHHbIX
TIPOBOIHUKOB

Tema 1.4
Crpoenne aroma u
KBARTOBAN
Gezura

Conepmanue yuefuoro marepuaza

Jlexman

1| Crpoeune atona u atoMsoro sapa. 3aKoHbI CBETA.
PamsoaKTHBHOCTH

1.2

Hpawruueckue (nafoparopnsie) sansTns

1! (OHTpOJIbHas padoTa no Teme «Drsnkay

Camecrogrensuas pabora ofyuatonmxen
SRONOrHIeCKie NPOdIeHE], CRISAHHLIE ¢ HCNONBIOBANTEM
AMEPHOH SHEPreTHKH

Pazmen 2. Xumms

38

Tensa 1.1
Ocnosneie
HORSTHS B
3AKOHLI XHMER

Ceonepmanne ysefuore marepuana

(%]

Jleruun

I | Bemectso. ATom. Monexyna. Xmaeckuii snesent

CamecrosTeasnan pabora ofysanmuxcn

Koucnext: «Orxpbitiie [lepHommeckoro 3aKk0Ha | €10 SHAUSHHED

Tena 1.2
Bema. Pacreopn:

Cozepmanne yuebuoro mavepuansa

Jlescmmn

1| ©usudeckue u XuMIHECKHE CBOIICTBA BOABL PUBITECKUE |
XHMITYECKHE CBOHCTBa pacTBOpos.

[S%]

fipaxTigeckne (nafoparopunsie) 3ansTng
2

IKECTROCTIH BOIBS

3arpx3mrtam1 BOABI 1 CHIOCODBI OYHCTKR BOZBL Onpezlememie




Cameocronrensuan pafora ofyuammusca
KomcnexT « ArperaTHbie COCTOSHIA BOIB! W €€ NEPexoabl B3
OIHOTO arperaTHoro COCTOARNS B APYIOS»

Tema 1.3
XoMuuecKnse

peaKu

Cogeprranne yuedHoro marepnana

Jlexnnm

[

Xumpeckas peaxiur. | ennosoii sdibext xmmanseckoii
peakin. XIMHUSCKOS DABHOBECHS

Hipaxtnweckne (nabopavopssie) 3auaTng

1| Cocrasnenie SAeKTPOHHRIX I 3MeKTporpaduyecknx Gopyym
4TOMOB XHMIHECKHX 3AEMEHTOB

CamocrosTeanHas pabora ebyuaromsixes
Cocraenenue npesenTaunii: «Tunsi xannrieckoi caasm, « Tums
KPHCTANIHYECKHX PeINETOR:.

Tema 2.1
Meranmni u
HEMETAEARI.

Conep:raune yiedHoTe MaTeprana

Jlexmu

1! Merammer. Crinasel. Koppo3iss METATAOB I CIIGCOOB! 3aHIMTES
OT Hee.

1,2

Iipaxktaaeckne (7afoparopubic) 3aHaTHA

1} O0mas xapaxTepricTuka MeTannos. $0man XapakTepucTaka
TIaBHBIX MOATPYNN HEMESTAIIIOB Ha NIPHMEPE TAIOTeHOB.

(S

CamocronTensHas pabora efysarommnscs
Komncnext no Teme: «3aimuta oxpysaoineli cpens OT 3arpAsHeHA
TIDRCHBIMIT MCTINAME, COCTHHCHIAME 23074, CEPRI».

[~

Tema 3.1
Vrnesonopoasl.

Copepmanne yuefHOro Marepaana

Jiexagmn

1| TlpenensHbie I HENPEHSABHEIC YTACBOXOPOAsL. [IpHMeHeH e
| ¥rESBOJOPOAOS B OPraHHyeCcKOM CHHTE3E.

MpaxTuueckiie {(nafopaTopusie) 3angvTua

1| O0man xapaKTepHCTHES YIICBOZOPOHOR

CamocrogTeapuas paora edysammaxcs
Koscnexr «[Ipupoassie HCTOYHIKH VIISBOZOPOIORY.

Tema 3.2
Kucnoponcozepxa
mHe
azgTocomepiRANTHE
OPFANIYeCKHEE
BEIHECTBR

Conepiranne y2e0HOTo MaTepuana

Jlexunn

1| Cnuprs, xapOoHOBEIE KHCIHOTHL CAMKHEE 3QUDHL, AMHHBL,
AMHHOKHCAOTHL, OenKi.

HipaxTugeckue (pafopaTopsbie) 3anaTus

1| Ceoifictsa 1 npuMEHEHNA CIIEPTOB, KapOOHOBBIX KUCAOT 1
CHORHBIX 3(HPOB.

CamocrosTeasuas pabora ofygaomuxcs

Cocrasrenne tabmn «Crpoesne H XapaxTepHbpie XHMITJECKHE
cBOiiCTBa MpeAcTaBHTEneH KHCHOPOECORCPIRAMNY OpPraHireCKIX
coegunenuiiy, «Cripoemite W XapaKTepHBIC  XHMITHECKIE
cBolicTBa mpencTasuTENel  A30TCONEPHAMHX  OPraHIHMECKHX
COSAMBEHHIM.

Tema 3.3
Xunasg ¥ wKH3Hb.
KXot B OniTy

Copepxanne yuefHOTe MaTepHana

Jlexnnn

[

XesMud i OPraHi3M YeHOBEKa. JXIMMIFISCKHE SHCMeHTEI H
COSHHCHI B OPraHi3Me UeHOBEKa.

[S=]

=
B
8%

Hpaxrnuecxkue (naGoparopubie) 3auaTus

1| Kosrponssas pabora mo Teme «Xenuom

Camocroarensnan pafora o0y2ar0muics
JFoxnan «Ponb XHMITICCKIX 2NEMEHTOB B AH3HH PACTEHIED),
«¥YnoOpenna. XuMHHuSCKHE CPEACTRA 3IMITH PACTEHHID

Payzen 3. Buosorns

Tema 1.1
MMeromps
WOZHAHNS B
PuoaoTHH

Cogepranne y1e0HONe MaTEPHATA

Jlexunn

1 | Hipas npupona kax obbexT usyuenns Suonoruit Meroast
HCCHEHOBAHNS JKiBOH NpHPONE! B OHOMOIHL.

lipakTaueckne (nafoparopHbie) 3anATHS

1 | XKusas PAPOAE KAk OOBERT H3VICHI OHONOT I
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Camocrostensnas pabora ofyuaromuxcs

Koncnext «Metone ncenenosans xusoii TIPHPOTL! B OHOMOTHIY,
«ECTeCTBeHHOHAY4HAA KAPTHHA MUPA B IPAKTHYECKOT
ACATEHBHOCTH mogein

Tema 1.2 Knerxa

Cogepmxanne ywefuore mavepnana

Jlexmun

I | Kaerousnas Teopns CrpoeHis OPrasisMOos. Mogeryara JHK -
HOCHTENb HACASACTBEHEON nEGopManm

b [ | &

2| Hexnerounoe CTpOCHIe, RHSHEHHEIT INIKA i €10 SABHCIMOCTD
OT KNETOUHbIX GOpM sxu3uN

b

[S%]

lipaxTageckue (aaloparopusie) zansTus

1 | Misywennie cTpoeHns pacTHTEALHON U KIBOTHON KISTRH

CamocrosTenshas pabota obyuarouxes

3anonHITE TAOANIB! [0 TEMAM. « NHMITHECKIE 2IeMeHTh KASTKE®,
Coobmesne « Poib B KISTKS HOOPrAHIUECKy i OPrasfseCKHy
BemecTs», «Bupyce — sosGyaurems madekuoHmEn
sabonesauuity; «Bupyc mniyaoneduTa venosexa { BH).
Hpodunaxtika BHY-undernum, «baxrepmn

Temsa 1.3
Opramnm

Conepsmanne yuebuore mavepuana

Jlermmn

i =
1| Mroroofpasue opranmsuos. Ofen semecTsom 1 sReprueii ¢
ORpyIRaromeii Cpenoli Kax HeobxommMOe yeaoBHe
CYINECTBOBAHS JKHBEIX CHCTEM

B8]

B8]

Hacnencrsensocrs i H3MEHYHBOCTE — CROIIGTES CPrafn3MOos;
3AROHOMEPHOCTH HACNEAOBAMNIA, YCTaHoBNeHHs1e I Menpenenm
1 T. Moprasom {(Ha npuMepe HACAeROBaHNS ¥ uSNOBEKA)

Hpaxragecxue {(nafoparopusse) 3ausTus

1| Oprasmmsy — emmoe gemoe. Mruoroodpassie oprasmsyos

CamocrosTessuas pabora oSyaaomuxcs

Koncnextot: «Hacnencrsennsie Sonesun qenoseka, nx TIPUHHEDB 1
npodunaxTaray, «COBPEMEHHEIE TPSACTABACHNS O TOHE 1
FEHOMED.

Coobmenne «I eHeTIgecKie 3aKOHOMEPHOCTS CEeKIEHY,
«Yuenne HLU. Basunosa o uenrpax MHOrOOOpasia u
APOHCXOXACHNA KyAbTYPHEIX pacTentiivy. «bHOTeXHONOINY, ee
JBOCTIDKEHIS, NePCISKTHBE Pa3BHTIIED.

Tema 1.4
Bug

Conepmanne yueduors matepuana

JEexmn

1| Bax, ero kprrepun. Tlonynsiss — CTpyKTypHas exssmma
ssomoumn. Teopns SB0OMOMIN Opramigeckoro mupa 4.
Hapsuua

(]

12

HipaxTuyeckne (aaboparopunie) ansras

1 § Manoresn TIPOHCXOXICHIA HHM3HIL

Camocrosrenshan pabota ofy=amxcs
Koncnexr «umotessi npoucxoxnenus xasumy, «lossnexue
MBEICTHTeNIBHOMN ASSTENBHOCTH H YICHOPa3ACTLHON peusmy.

Tema 1.5
BROCHCTEMBE

Conepmanne yuefnore matepuana

Jlexnmn

1| Tpeamer 1 321891 3RONOMINL. JKOMOMHYECKIE thaxTops,
ocobennocTH HX BosAeiicTRHA.

HpaxTuteckue (nabopavopusie) 3anarus

1] KonTpoasnas paGora no Tese «BHOAOMIDY

[&]

CanmoctogTenstas paGota ofyuarmuxes
Cocraenenne srocHCTEMES

HTOIO:

108
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2.4 Cogep:xanue pasesios JACHANLTHHBL

2.4.1 3auaTHa JeKNNOHHOTO THHA

Haunmenosa-
HHE pa3jena

Coneprxanue pasgena

®opma
KOHTPOJIsSt

Mexanuia

Mexannieckoe fBHKEHHE, €TO OTHOCHTENBHOCTb. 3aKOHBI IHHAMHKH
Hejorona. Cunibl B MpHpOAE: yNpPYrocTs, TPeHHE, CHIA TSKECTH. 3aKOH
BCemHpHOro Tarotenus. Hesecomocts. Hmmynsc. 3akoH coxpaHeHus
HMMYJbCa M PEAKTHBHOE ABreHHe. [loTeHuManbHAs H KUHETHYECKast
SHEPTHs. 3aKOH COXPAHEHHS MEXaHW4eCKOil sHepruu. PaBoTa H MOWIHOCTb,
Mexanuueckne konebanns. MexaHHUECKHE BOJHEL 3BYKOBBIE BOJIHBL.
VIbTpasByk M €ro HCHOJb30BAHHE B TEXHWKE H MemuiHHe. OCHOBHbIE
nonoenns MKT u ux onbitHOe 000cHOBanUe. BPOYHOBCKOE HBIDKEHHE.
Huddysus. Pasmepst 1 Maccel MONEKYN 1 aTOMOB. Kanunnsphble sBnenns.
Tennoobmen. 3axosl TepmonHHamuky. TeILIOBble NBHUTATETH H oxpaHa
oxpyxaroute#i cpenel. KIIJI TennoBeIx npurarteneii. OnekTpuueckoe
B3aHMOJIEHCTBRYE, SnemeHTapHbIi 3apsig. 3akoH Kynowna.
Onexrpocratuyeckoe mone. Hampsoxennocts. ITpunuun CYTEPIO3UIIHK
noneif. MaruuTHOE MONE MOCTOSHHONO MArHHTA M 3EKTPHYECKOr0 TOKA.
MarauTHas HHIYKLIMS, MardHTHBI NOTOK. SIBIEHIe SMEKTPOMArHUTHOIT
unaykuun. 3akon Oma ana yuactka uenn. Kpatkas ucropus Pa3BHTHS
IPEACTABNEHNE O TPHPOAE CBeTa. DNEKTPOMATHUTHAS TPHPOLA CBETA.
3aBHCHMOCTb MEXIy HAHHON BONHBI H YaCTOTOI 3JIEKTPOMArHHTHOIO
H3JIy4eHHs. 3aKOHBI OTPAkKEHHS H TPENOMIEHHS CBETa. Dotoshdext u
KOpryCKy/IsipHble CBOlCTBA CBeTa. CTpOGHHE aTOMa M €ro IiaHeTapHas
Monenk. I'unoresa [Tnamka. ITornomenne W HCIyCKaHHE CBETA aTOMOM.
Crpoenne aToMHOrO sinpa. PaguoakTusHbie H3JIY4EHHS H HX BO3IEHCTBHE
Ha JKHBBIE OPraHU3MBL JHEPrHs PacUIETIeHHs] aTOMHOTO snpa. SxepHas
SHEPIreTHKaA.

P, V,KP

XuMHs

Ipenmer xumuu. BemecTtso. Atowm. Monexyna. Xumuueckuii 3neMeHT u
Gopmer ero cymectsosauus. IIPOCTbie H CHONKHBIE BEIIECTEA. OtkpbiTHE
Tepromideckoro 3akona. Ilepuomdeckas CHCTEMa XHMHYECKHX 3IEMEHTOB
H. U. Menneneesa. 3nauense IlepHoandeckoro 3akoma i Iepuonuuecko
CHCTEMBI XUMH4ECKUX 3nementoB I . Menaeneesa aist passuTus HayKu
U MIOHUMAHNsl XUMUIECKO# KapTuHbl Mup. KoBaneHTHas CBs3b: HEMonspHas
4 momsipHast. MonHast cBsi3b. KaTHOHBI 1 aHHOHBI. MeTanIMueckas CBSi3b.
Bonopognas cease. Bona B npupone, 6bity, Texnnke u Ha IIPOH3BOICTBE.
DusuueCKHe H XMMHHYECKHE CBOICTBA BOABL 3arpssHHTENH BONBI H
cnocobet ounctkn. JKecrkas Boja M ee yMsrueHue. Onpechenue BOabL
ATperaTHble COCTOSIHIS BOABI H €6 NEPEXONbl M3  OJHOIO arperaTHoro
CocTosiHuA B Apyroe. IlonaTHe 0 XuMuYeckoii peakiny. THITBI XHMHYECKHX
peakuuii.  CxopocTe peakiyu 1 (aKTopsl, OT KOTOPBIX OHA 3aBUCHT.
Temnosoét addexr xumuueckoll peaximy.  XHAMHUECKOE PaBHOBECHE.
Oxcunpl, KHCIOTHI, OCHOBaHHSA, COMH. XHMHYECKHE CBOHCTBA OCHOBHBIX
KJIaCCOB HEOPraHMYECKHX COSNHHEHHH B CBETE TEOPHH 3MEKTPOIHTHYECKON
nucconuanuu. O6mue Qusnveckue u XUMHUYECKHE CBOWCTBA METAJLIOB.
Ofwas xapakTepucTiKa INABHBIX MOATPYIN HEMETAIOB HA npuMepe
ranoreHos. Baxueiilne COeiHHEH S METAIUIOB ¥ HEMETALIOB B NPHPOLE H
X03sHCTBEHHON AeATeNbHOCTH. OCHOBHbIE OHATHS OPraHHYECKON XUMUH 1
TCOPHA CTPOCHWA OpPTaHMHMECKHX COenMHeHui. IIOHATHE H3OMEpHH.
Yrnesopoponst.  IlpemesibHble M HeNpenenbHbIE YTJI€BOIOPOBL.
TlpumeHeHHe YrieBOIOPONOB B OPraHHYECKOM CHHTE3E. Tlpenencubie u
HEMpPEACNIbHbIE YINeBONOPOAEL. IIpHPOAHBIE HCTOYHHKH YIIIEBOIOPOOB.
YINeBONOPOnbl  KAK OCHOBA ~MEXKIYHAPOAHOTO COTPYAHHYECTBA M
BaXKHeHIIi HCTOYHHK (dopmupoBanus Oromxera PO,
Kucnoponconepxaiue oprasideckne BemrecTsa. CIHPTSL KapGoHOBbIE
KHCIOTBI M CHOXHBIC 3QHPH MX CTPOEHHE H  XapaKTEPHbIE
XHUMHYECKHe CBOMCTBA. [pencrasutenu KUCTIOPOJCOMEPIKALIIX
OPraHM4eCKHX — COEZIMHEHHI:  METHNOBBIH U  STHJIOBBIL  CIIMPTHI,
FIHIEPHH, yKCycHas KHCHOTa. JKHphI Kak CIOXKHBIE 3QHDPBL. ANKOTOJIH3M H
€r0 OTPAKEHHE B INPOM3BENECHHMSIX XYNOXKECTBEHHOH JIMTEpATYphI U

P, V,KP
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1300pasUTeNbHOTO HMCKYCCTBA. AMHHBI, aMUHOKHCHOTHI, Oenku. Ctpoenne
u Ouonmormueckas Gyukums OenkoB. XuMHS M OpraHu3M dHejOBeKa.
XuMuyeckHe SJeMEeHTH B OprasmsMe uyenoseka. Opranuuyeckue H
HeopraHuueckue  BeiiectBa. OCHOBHbIE >KM3HEHHO  HeoOXxonmumble
coenuneHus: OSNKH, YIA€BOIbL, MHPbL, BHTAMHHBL Y TJIEBOAbI — TJABHbIi
HCTOYHHK 3HEPrHH opraHmsmMa. Ponb JkuMpoB B opraHu3Me. XOJECTEPHH H
€ro pojib B 3J0OpPOBRE HesOBEKa. MuHepanbHBIE BEIIeCTBa B NMpOAYKTax
nHTaHus, nuuessle a06asku. COanancHpOBaHHOE NUTAHNE.

3 BuoJiorusi | bHonorust — COBOKYMHOCTL Hayk O kuBOI npupoze. Meroas! Hayunoro | P, KP, ¥V
no3Hanus B Ononoruu. JXKusast mpupona kak oObekT u3yueHust Ouosoruu.
Merozp! HccaenOBaHHs JKHBOI MpHPOAB! B Ononoruy. OnpeneneHue ;KU3HH
(c mpuBNeYeHHEM MaTepHaia U3 pasfgesoB (QI3HKH M XHMHH). YPOBHH
opranuzauuu xusHU. Mcropusa usyuenus wietku. OCHOBHBbIE NOJIOKEHUS
kieroynofi  Tteopun.  Kmetka —  CTPYKTYpHO-OYHKIMOHAJbHAS
(nemenTapHast) emmHuna okmsHH.  Crpoenne  kierkn.  OCHOBHBIE
CTPYKTYPHBIE KOMITOHEHTBI KIeTKH 3ykapuot. KierouHoe sinpo. @yHKIHSI
A7pa: XpaHEHMe, BOCTPOM3BEAEHME W Tiepefada  HacieNCTBEHHOI
HHOOPMALWH, PEeryJsaius XUMH4YeCKOH akTuBHOCTH KieTku. CTpykTypa u
$yHKUHE XpOMOCOM. AYTOCOMBI H IIOJIOBEIE XPOMOCOMBI. bHOsorntieckoe
3HaYEeHHEe XHMHYECKHX 3jeMeHTOB. HeopraHuueckue BEHIECTBA B COCTaBe
wnetkn. Ponb  BOABI KAk PACTBOPHTENSt W OCHOBHOTO KOMIIOHEHTa
BHyTpPEHHeii cpenbl OpraHu3MoB. YTieBozb! U nunuast B kietke. CTpykTypa
1 Ononoruueckue Qyukimu OeaxoB. CTpoeHHE HYIUIEOTHIOB H CTPYKTYpa
nomuHykneotuansx uerneii JIHK u PHK, AT®. Bupycs! u dakrepuodary.
Hexnerounoe crpoeHue, MU3HEHHbIH LUKI M €r0 3aBHCHMOCTh OT
KIeTouHbIX (opM xu3HH. Bupycet — Bo3Oymutenu uH(eKUHOHHBIX
sabonesannii; monstHe 00 OHKOBHpycax. Bupyc ummyHonedunuTa
genoseka (BUY). Hpodpunaxrika BUY-undexuun. Opranusm — eauHoOe
uenoe. MHorooOpasue opranusMoB. OOMeH BemeCTBOM H BHEpruei ¢
oxpysawomeli cpenofl kak HeoOXOmHMOe YCJIOBUE CYLIECTBOBAHHS JKMBBIX
cucreM. CriocoOHOCTh K CaMOBOCHPOM3BEOEHHIO — OJIHAa H3 OCHOBHBIX
ocobeHHOCTeH OKMBBIX OpraHm3MoB. JleneHue KIETKH — OCHOBa pPOCTa,
Pa3sBUTHSl M pPa3MHOXKEHWS OPraHu3MOB.  becrnojioe  pa3MHOMEHUE.
IMonosoii mponecc u mojoBoe pasMHOeHue. OIIOJOTBOPEHHE, €ro
buonoruueckoe 3Hauenne. IlonstHe 00 wWHOUBHAYAJIBHOM (OHTOrEHE3).
JBOJIONHOHHAA TEOPHA H €€ posNib B (DOPMHPOBAHHH COBPEMEHHOMH
€CTECTBEHHOHAY4HOH KapTHHBI Mupa. Bun, ero kputepuu. Homynauus kax
CTPYKTypHast enmuHuua BuAa W oSomounu. CuHTeTHueckas Teopus
SBOJIOLHH. JIBIDKYIIHE CHIIbI 3BOJIIOLMH B COOTBETCTBHH € CHHTETHHECKOH
TeopHeH SBOJTFOLIHH (CT3). Ienetnueckue 3aKOHOMEPHOCTH
9BOJIIOLMOHHOTO  mpouiecca. Pesynbrathl spomounn. Coxpanenue
MHOT000pasusi BUAOB Kak OCHOBA YCTOHYHMBOrO pasButist Ouocdepst.
HpuyuHb! BbIMHPaHHI BHJIOB. Buonoruueckuii rporpecc H
Omonoruueckuii  perpecc.  I'mnotessr MPOHCXOXKASHHS IKH3HH.
VYCnoXHEHHE JKUBBIX OPraHM3MOB Ha 3emiie B TIPOLECCE 3BOJIOLIHH.
AHTporioreHe3 M ero  3aKkoHOMepHocTH. [loKa3aTenbcTBa  POACTBA
YEJIOBEKA C MIICKONHTAIOM{MH OKHBOTHBIMIL. JKOJOrHYECKHE (aKTOPBI
aHTPOIMOreHe3a:  YCIOKHEHHE  TOMyJIMHOHHOH  CTPYKTYpBl  BHJA,
H3TOTOBJICHUE OPYAHil TPYHa, MEPEeXOn OT PACTHTENbHOTO K CMELIaHHOMY
TUIy [MTAHHS, HCHOJb3OBaHME OrHs IlosBIeHHE  MBICIHTENBLHOMH
IESTENbHOCTH H uNeHOpasfenbHOH peun. ITpomncxoxpeHue. DKOCHCTEMbI
TIpenmer u 3ama4H SKOJOTHHU: Y4eHHE 00 3KOJIOrHIeCKHX QakTopax, ydeHHe
0 coofuiecTBax OpraHmM3MoB, yuenne o Ouoctepe. ODkonornyuecKue
taxropsl, 0coOEHHOCTH HX BO3HEHCTBHA. DKOJOTHYeckas XapaKTepHCTHKa
supa. [onstre 06 sxonorudeckux cucremax. Liemn nuranus, Tpoduueckne
ypoBHH. bBuoreoueHos kak skocucrema. buochepa — rimobanbHas
skocucrema. Yuenume B. WM. Bepnagckoro o Onocdepe. Pomb xuBbIX
opranu3MoB B Ouoctepe. buomacca. Buonormueckuil KpyrosopoT (Ha
npUMepe KpyroeopoTa yriepona). OCHOBHbIE HanpaBieHHs BO3AEHCTBHS
uesoBeka Ha Omocdepy. Tpanchopmala €CTECTBEHHBIX IKONOTHIECKHX
cucreM. OcoOEHHOCTH arposKOCcHCTeM (arpolieHO30B).

Ipumeyanue: T — mecmuposanue, P — nanucanue pegpepama, ¥ — ycmuwtii onpoc, KP — konmponsuas paboma
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2.4.2. JanaTHs cCeMEBAPCKOTO THNA
— HE MPeAYCMOTPEHE

2.4.3. lipakTageckue 3angaTaA (/iaGopaTopmbie 3aanTEn)

= Haumenosanme @opra
e pasaena Haunmenosanie npakTuueckus (naBoparopnbix) pader TEKYHIero
KOHTPOJES
i 2 3 4
1. |Pazmen 1. Hsyuenme 3akoma coxpaweHms MMOyIbca u PEAKTHBHOTO,
@uzura MBIDRCHHA.
HizmepeHie BRaRHOCTH BO3AYXA. 0P v P
Hismepetvie NOBEPXHOCTHOTO HATMIKCHNSA FKUAKOCTH. T
HMzyyenwe 3arona Oma g yaacTra uenm.
Hsyuenue IBNCHES 3MEKTPOMATHUTHOR HHAVKIMN.
2. |Pasmen 2. 3arpasHeHME BOJSL W CHOCOOB OYMCTKY BOMBL Onpenencume
N InHE HECTROCTH BOMIEL.
Cocrasnense smexTpoHHBIX ¥ IneRTpOrpadmyeckux dopmya
ATOMOB XMMMMECKHX IMEMEHTOB.
Obmas xapakrepucrika MeramioB. Odmas XapaxkrtepucTka) P, V, JIP
[AABHEIX TIOATPYINI HEMETANNOB HA TIPHMEPS TANOTCHOB.
Obmian XapakTepHCTHKa YITIEBOAOPOIOB.
CeolictBa W mMpEMercHHE CIHMPTOE, KapOOHOBRIX KHCAOT H
CIOAHBIX JPUPOB.
3. Pazmen 3. JKuBas npupona Kak 00bLEKT W3ydeHY s OHONOTI.
BHoacras Hsyuenme CTPOCHHA DACTHTENBHOM U KHUBOH KISTRH. . v ap
Opravmsm  — emumoe uenoe. MuorooGpasue OpPTaHK3MOB. T
I'HIOTE35 MPONMCXOHRICHAS SKUIHIAL
244 Conpepxanne caMOCTOSTENLHOH paborn: (IIpmmvepmas TemaTHK2
pedeparos)
Ilo puzuxe

1 . Metponoras B npodeccuu

2 ®usuxa B npodeccuu (3uadeHue GUIHKH IpH OCBOEHHH podeccHn)

3. IlorpemHxocTta u3MepeHnii
4. CxopocTu B pUpOse H TEXHHKE.

5. Nanuneo Manunelf — ocHOBaTe s TOYHOIO ECTECTBOZHAHES

6. 3nayenne oTkprrTHii [anunes

7. Ucaak HelOTOH — cO30aTeb KIACCHUECKOMH buznkH

8. Cunnl B pupoze u Texnuke

9.VnbTpasByK H €ro HCIONb30BaHHE B MEAHIMHE U TEXHUKE

10. PagnoaxTHBHBIC M3TyYEHHS H HX BO3ICHCTBHE Ha HKUBBIC OpraHu3MBI
Ho xumuu

L. Baskretinue coequHeHNs METAIOB H HEMETALIOB B TPUPOAE U XO3AHCTBCHHOIH
AEATENLHOCTH YENOBEeKa
2. TIpuponHbie HCTOYHUKH VITIEBONOPOAOE
3. Bawnelinme coeTuHeHNs METALIOB H HEMETALIOB B OPHPOJS H XO3AHCTBEHHOI
IeATEBHOCTH YeNioBeKa
4. Kpucrannnueckyie pemieTky BENIECTE C PATHYHBIME BUAAMHE XHMHUUECKOT CBIH
5. Pones B KNETKE HEOPraHHYIECKHX M OPTAHHYECKIX BEINECTR
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1o buonocuu

1.Brpycsl — Bo30yauTenH HHPEKHHOHHIX 3a00eBanHil

2 Bupyc uMMYH

onepmmra yenosexa (BUY). lipodunaxmuxa BUY-nndexnnn

3. I'eHeTHHECKHE 3aKOHOMEPHOCTH CENCKLHI
4 Vyenne H .M. BaBunosa 0 meHTpax MHOro00pa3Hs H NPOHCXOMICHUA Ky IBTYPHBIX

pacTeHHH

5.I'unote3s! MPOHCXOXACHHS KH3HU
6.I'nobanbHbie N3MeHeHUs B Ouocdepe oA BIUSHHAEM ACATENLHOCTH YEN0BEKa

2.4.5 llepeuens yueGHO-MeTONUYECKOro ofecHeieHNS i/if CAMOCTONTEAbHOIH
paborsi o0yuai0MmuEXcs HO ARCHEEIRHE

CamoctositensHas paboTa y4YaluXCs fABASETCH BakHelimed ¢opmol y4ebHO-
BOCIHHTATEIBHOIO Apoiiecca.

OcnHoBHas 1enb CaMOCTOSTENbHOH paloThl NpPH HW3YYEHHH IUCHHIIMHBI —

3aKPCIHTLG TCOPCTHHCCKIC 3HAHKWA, MOAYYCHHBIC B XOH JACKIHOHHBIX SaHﬂJTHﬁ, a TalgKe

C(l)OpMHpOBaTB TIPAKTHYCCKUC HaBbIKY HOATOTOBKH B obnacTii eCTeCTBOZHAHMA.
CamocTosTenbHasn paﬁora VHaImMXea B IPOHCCCEC OCBOCHHA NHCHMINKHDLI

BRIIFOYAacCT.

- M3Y4YCHHE OCHOBHO! H HONONHHTENbHOMH NMTEPATYPH! N0 NPEIMETY,
- H3y4eHHE (KOHCIICKTHPOBAHKE) BOMPOCOB, BHISHIBAIOMIMX 3aTPYAHCHHS NPH HX

H3YYESHHH,
- paboty ¢

3NMEKTPOHHBIMY YUEOHBIMH peCypCaMiu;

- H3Y4CHHE MAaTepHaNiOB MEPHOAHYECKOH NeYaTH, HHTEPHET PECYPCOB;
- IOATOTOBKY K TECTUPOBAHMIO,

- IOATOTOBKY K NPAKTHYECKUM H Na00paTopHBIM 3aHATHIM,

- BBIMOJIHEHHE JOMAUIHUX 3aMaHHI

HanmeHosanue
PazRena, TeMmbl

Hepevent ysefno-MeToIIICCROre ofecnedenns FHCHANANNLS N0 BHNOIHCHHEO
camocToaTenbHOH pafors:

Pazmen 1. ®m3uxa

Mexampixa

Ectectsosuanue. 10 xnacc. basoswiii yposens: yaebunk / Q. C. Fabpuensu, FL I'. Octpoymos,
H. C. Typrmesa, C. A, Cmamwos, B. M. Cusornasos. - 4-e 31, crep. - Mocxksa : fpoda,
2016.-335¢.

Ectecteozuanue. |1 wnace. bazoswiil yposus: yaedmik / O. C. [abpuensn, FL T. Octpoymos,
H C. Ilypeunesa u ap. - 2-e w3g., ucnp. - Mocksa: [fpoda, 2014, - 334 ¢ [Meremmm,
A Jl. Ecrecreosmanme; yIcdHOe mocodue mas CTyZeHTOR OOpa3OBATENBHBIX yuUpewmeHmil
cpexsero nmpodeccronampaoro odpasopanns / A JI Tleremmn, T. H. Taera, A. JI. bpennep. -
M. : ®OPVM, 2013.-254 C

Monexynapsan
lieizioe] H
TEPMOIMHAMYKA

Fcrecteoznane. 10 xnacc. bazosbiii yposens: yuednnk / O. C. Fadpuensn, L I'. Octpoymos,
H. C. Tiypenmesa, C. A Cmagros, B. M. CrBormasos. - 4-¢ m3n., crep. - Mocksa : Jpoga,
2016.-335¢.

Ectecteozuanme. 11 xnacc. basoswiit yposns: yuebmix / O. C. Fabpueasu, M. [. Octpoymos,
'HL C. Ilypsunesa u ap. - 2-e u3a., uenp. - Mocksa: J{poda, 2014. - 334 ¢. Terenmea,
AJL EcrecrBosnaume: yueDHoe mocobme mms cryaeHTOB OODa30BATENBHBIX VUDEHRICHEHIT
cpensero npodeccroHanbHoro odpasopanns { A JI Tlevemms, T. H. Taera, A. JI. Bpennep. -|
M. : BOPVM, 2013.-254 ¢

DEERTPOIMHAMHRA

Ecrectoznanue. 10 knacc. basoswiil yposens: yuebunx / O. C. [abpuensu, I I'. Ocrpoynos,
H. C. Tlypemuesa, C. A. Crazrop, B. 1. Cupornasoe. - 4-¢ m3x., crep. - Mocksa : Jipoga,
2016.-335c.

Ecrectsosuanue. 11 wnace. basoswti yposus: yaebuuk / O. C. [alpuensn, M. [ Octpoyaios,
H. C_ Ilypeunesa u ap. - 2-e u3n., ucnp. - Mockga: [poda, 2014 - 334 c. Terenun,
A Jl. Ecrecrposmamme. yueOHoe mocolme HAY CTYZEHTOB OOpa3OBATEALHEIX YUpesUIeHIi
cpexnero npodeccronansaoroe obpaszosanns { A. JI Teremmn, T. H. Tacsa, A. JI. bpensep. -
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M. : @OPVM, 2013.-254 ¢

Crpoerme aroma i

Ectectsosnanme. 10 kmace. Bazosbii
I'. Octpoymos, H C. Iypounesa, C. A
Mocxsa : Tipoda, 2016. -335 ¢,

Ecrecrrossarme. 11 kuace. Basosedi yposub: yuebunx / O. C. Tabpuensy, 1. T, Ocrpoymos,

yposesb: vuebuuk / O. C. Tabpuemsm, U
Cnamxos, B. H. Cusornaszos. - 4-e W3R, CTEp. -

MEOHATHA ¥ 3aKOHBL
XHMMM

KBAHTOBasA usuka [H. C. Typssmesa i 3p. - 2- m3a. zenp. - Mocksa: Mpoda, 2014. - 334 ¢ Herenss,
AJL Ectectsosmamme: vueGHoe mocoSue AnA CTyACHTOB 00pasOBATeNbHBIN YHpewacHH
Cpeanero npodeccuonamstoro ofpazosamna / A. JL IMerennw, T. H. aesa, A JL bpenmep. -
M. : ®OPVM, 2013.-254¢
Pazmen 2. Xonunsg
Ecrectsosnanne. 10 xaacc. Basopsii ¥poeens: yuebuux / O. C. Tadpreass, . T Ocrpoymos,
H. C. Typumesa, C. A. Cnagxos, B. . CiBorsasos, - 4-e m3a., crep. - Mocksa : Jipoga,
Ocsosmpse 2016.-335¢.

g

Ecrectsosuanue. 11 xnacc. Basoswii yposus. yuebunk / O. C. Tabpuensu, . T Octpoyos,
H. C. Ilypenuesa u ap. - 2-e m3x, senp. - Mocksa: fipoga, 2014. - 334 ¢,

Mronnnxora H W Konuemum COBPEMEHHOTD ©CTeCTBOZHAHHA [ SMeKTpPOHHbYI pecypel] -
yued. mocodue / H. V1. MiroHmmmosa, — M. - ¥0uuTy-Tasma, 2015, — 287 ¢. — ISBN 978-5-238-

Bona. Pacrsopm

01421-0. —URL:

Ecrectosuaniie. 10 xnacc. Basossii
H C. Iypvunesa, C. A Cnazkos,
2016.-335¢.

Ecrectsosnanne. 11 xnacc. Basosbii ¥poBHs: yuebuuk / O. C. Tadpuenss, V. T Ocrpoymos,
H. C. Hypsuzesa 1 ap. - 2-e u3n., senp. - Mocksa: Jipoda, 2014. - 334 ¢.

Hrxommnkosa H. H. Kounemmn COBPEMCHHOTO ecTecTsosHanNsA [OnexTponnsiii pecype] -
y4ed. nocobue / H M. Hxounmxosa. — M. - ¥Ounmn-flasa, 2015. — 287 ¢. — ISBN 978-5-235-
01421-6. - URL:

yposens: yyebuux / O. C. Tabpnensn, U T, Ocrpoymos,
B. M. CuBornazos. - 4-¢ u3n. crep. - Mocksa : Hpoda,

XemapecKue
PEAKITH

Ecrectsosuanne. 10 knacc. Basossiii yposess: yuedniix { O. C. Tadpuenss, W T Ocrpoymos,
H. C. Ilypeimesa, C. A. Cnazxos, B. . Cusoraasos, - 4-e m3m., crep. - Mocksa : Jipodha,
2016.-335¢.

Ectectsosnaunne. 11 xnace. Basossii ypoBus: yaetruk / O. C. [abpueasn, . T Octpovsios,
H. C. Typoauepa u ap. - 2-e w3m., menp. - Mockea: Jpoda, 2014 -334 ¢.

HMronnnxosa H. M. Koumernms COBPEMEHHOND eCTeCTROBHAHAA [ DneRTPORHL pecypc] ©
yueb. mocodue / H. M. Hxommxosa, — M. - EOmuru-Tana, 2015, — 287 ¢ — ISBN 978-3-238-
01421-0. — URL:

Meranm: u
HEMETAIR!

Ectectsosuanue. 10 xnace. Gazopwii yposens: yaednux / Q. C. Fadpuensm, M L Octpoymos,
H. C. Hypoimesa, C. A. Cranwos, B. H. Crsormasos. - d-e u31., cTep. - Mocksa © Jipoda,
2016.-335 ¢

Ecrectsosnanue. 11 wnace. Bazoswi yposub: yaedunx / O. C. Fabprensn, WL [T Octpoymos,
H. C. Mypbunesa u ap. - 2-e 131, uenp. - Mocksa: Apoda, 2014, - 334 ¢

Vikonnnkosa, H. 1. Konuenmm COBPEMEHHOI0 €CTECTBO3HANNA [ DNEKTPOHHENT pecype] |
y4e0. mocodize / H M. Hxonsmmosa, — M. - ¥0umru-Tlasa, 2015, — 287 ¢. — ISBN 978-5-238-
01421-0. — URL:

Vrmesomopoass

O. C_TaGpuensn, I [ QOcrpoymoes,
4-¢ w3m., crep. - Mocxsa : [poda,

Ecrectosnanue. 10 mnace. basoseri ypoBens. yuehuuk /
H C. Ilypeunesa, C. A. Cnanwos, B. I Cusornazos. -
2016.-335¢.

Ecrecrsosnanne. 11 knace. Basoseii yposHe: yaednnx / O. C. Tadpuenss, . T. Ocrpoynios,
H C. [ypeunesa u ap. - 2-e u3a., uenp. - Mocksa: Mpoda, 2014, - 334 ¢,

Hronnuxosa H. M. Konnemum COBPEMEHHOTO eCTeCTBOSHARNS [ SReKTPORRLI pecype] |
yued. nocobue / H. Y. Hxommmxora, — M. - ¥0nanTi-Tana, 2015, — 287 ¢. — ISBN 978-5-238-
01421-0. —URL:

Kucnoponconepxa
bivizicgad

AZOTCOACP KIS
OpFaHFYeCKue
BCIISCTBA

O. C. T'adpmenss, U. T. Ocrpoymos,
4-e u3n., crep. - Mocksa : [ipoda,

Ecrectsossanne. 10 kiace. Bavosesii yposens: yaednnk /
H. C. Iiypeunesa, C. A Cnagros, B. . Cusornazos. -
2016.-335¢.

Ecrecraossanme. 11 xnace. Basosssit yposub: yyebuuk / O. C. Ta0puenss, 1. T. Ccrpoyaos,
H. C. [Iypeunesa n mp. - 2-e usn., uenp. - Mocksa: Apoda, 2014 - 334 ¢.

Hixoumixosa H. . Konuenimu coBpeMeHHOTO CTeCTBO3HAMNS [SnexTponnsii pecype] -
vyaed. nocobue / H. Y. Mrousmropa. — M. - HO0numi-Jlasa, 2015, — 287 ¢. — ISBN 978-5-238-
01421-0. —URL:

s ¥ KR HD.
Mg B OwiTy

O. C. I'adprress, Y. T. Ocrpoymos,
4-e w3m,, crep. - Mocxsa : fpoda,

Ecrectsosnanme. 10 xacc. Basosbiii ypoBeHs: V9e0HHK /
H C. lypuumesa, C. A. Cnanwos, B. IL Cusornazos. -
2016.-335¢c
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Ecrecrsosuanne. 11 xnace. Basopsii yposus: yuebmix / Q. C. Tadpuenszs, Y. I'. Ocrpoynos,
H. C. llypoimesa u ap. - 2-e usg., ucnp. - Mockea: Jipoda, 2014, - 334 ¢

Fixonnuwoea, H. M. Kouueninn coBpeMeHHOr0O ecTecTBO3HANNA [OnexTponnsiii pecype] -
vued. nocodue / H. Y. Vixonnnkora. — M. : ¥0uurs-Tlana, 2015, — 287 ¢. — ISBN 978-5-238-
01421-0. —URL:

Pazgen 3. Buogoras

Ecrecrsosuanne. 10 snacce. basosssii yposess: yuedunk / O. C. INadpuenasn, M. T. Ocrpoymos,
H C. Hypounesa, C. A, Cnazxos, B. . Cusornasos. - 4-¢ usa., crep. - Mocksa : Jpoda,
2016.-335¢.

Ecrecrsosuanmne. 11 xaacc. basoseii yposus: yuebuux / O. C. I'abpueasy, M. I'. Ocrpoymos,
H. C. Ilypsemesa 1 ap. - 2-e w3, ucnp. - Mocksa: Jipoda, 2014 - 334 ¢

Crpemprnx, 0. HL EctecTsosranue [3nexTponnstii pecypcel: yueGuoe nocobue ana CIIO / O.
H. Crpempank. — M. : Hznavensctso ¥0paiir, 2017. — 223 ¢. - URL: hitps://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584&page/1

Meronsr HO3HaHwHa
B OHONOTHM

Ecrecrsossamie. 10 xnace. basossiil yposens: yuedunx / O. C. Tadprenss, W T Ocrpoynos,
H. C. Hypoumesa, C. A. Caazxos, B. M. Cusornasos. - 4-¢ u3a., crep. - Mocksa : [poda,
2016.-335¢.

Kaerra Ecrectsosnanue. 11 xnace. Bazoswii yposab: yuelunx / O. C. Iadpuensy, L T. Ocipoymos,
H. C. Ilypomuesa i gp. - 2-¢ =37, nenp. - Mockea: fipoda, 2014. -334 ¢.

Crpensnnk, 0. H. Ecrectsossanme [SaexTponnsiii pecypcl: yuebroe nocobue mms CTI0 7 O.
H Crpempunx. — M. : Hznarenserso EOpaiit, 2017. — 223 ¢. - URL: hitps:/biblio-
online.ruw/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/’]

Ecrecreosnanme. 10 kmace. basoss:ii yposens: yuedunk / Q. C. Tadbpuensan, M. T'. Ocrpoymos,
H C. Iypeunesa, C. A, Cnamwos, B. I Cusornazos. - 4-e uzn., crep. - Mocksa : fpoda,
2016.-335¢c

Ecrectsossanmne. 11 kmace. basopsii yposss: vuebunx / O. C. Tabpuensn, M. I'. Ocrpoymos,
H. C. Ilypeunesa i ap. - 2-e n3a., uenp. - Mocksa: Hpoda, 2014 -334 ¢

Crpenprnx.O. H Ecrectsoznanye [Snextponnsiii pecype]: yuebuoe nocobue musn CIIO / 0.
H. Crpenphnx. — M. : Fizmatenserso FOpaiir, 2017. — 223 ¢. - URL: htips://biblio-
online.mu/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/

Opramnm

Ecrecrposuasne. 10 xmacce. Basossii vposens: yuedsnk / O. C. Tadpuenss, W I'. Ocrpovaos,
H. C. Ilypemmesa, C. A. Caagxos, B. H. Cusornazos. - 4-e u3zn, crep. - Mocxsa : poda,
2016.-335¢.

Brn Ectecrsosnanue. 11 xnacc. bazoswii yposas: yuedunk / O. C. TaOpuenan, H. I. Ocrpoymios,
H. C.Typemmesa i ap. - 2-¢ m3x., scnp. - Mocksa: Hpoda, 2014 -334 ¢.

Crpensanx,O. H. Ecrecrsosnanie [Saexrponnsiii pecype]: yueduoe nocodne mux CIIO 7 O.
H. Crpenbunk. — M. : Hzparenscrao Opaiir, 2017. — 223 ¢. - URL: htips://biblio-
online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/l

Ecrecteosnanue. 11 xnacc. Basosuiii yposus: yaednuik / O. C. Iadpuensar, W I. Octpovaos,
H. C. Iiypsimesa 1 3p. - 2-e u34., Henp. - Mocksa: Hpoda, 2014. - 334 ¢

Crpemsank,O. H. EcrecTrossame [DnexTponnsiii pecvpe]: vaedHoe nocodue gas CIIO / O.
H. Crpesmpanx. — M. : Hagarenscrso FOpaiir, 2017. — 223 ¢. - URL: hitps://biblic-

online nu/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1

SKOCHCTEMBI

Kpome nepedyncneHHBIX HCTOYMHHKOB VYalllMiics MOKET BOCHONB30BATHCH
TIOHCKOBBIMH CHCTeMaMu ceTH IHTEpHET 10 TeME CaMOCTOATENbHOI paloThi.

Jinds  oOCBOSHEHS — MHMCHHIUIMHBI H  CaMOCTOSITENIGHOTO  BBIMOJIHCHHS
TIPEAYCMOTPEHHBIX yueOHOH nporpammoii xypca 3ananuii MOXeT OBITh HCTIONB30BaHO
cneavionee yaeOHO-MeToauYIecKkoe obecneueHue:

-METOAHYECKHE PEKOMEH AN K BHIIOJIHSHHIO abopaTopHBIX padoT;
-METOIMYECKHE PEKOMEHAAINH K CAMOCTOSTENbHOH padoTe.

Hauanowm opranusaiuy 1r000H caMocTOSTeNbHOM paboThl AOMKHO ObITH MPHBHTHE
HaBHIKOB H YMCHHI rpaMoTHOH pabotei ¢ yueOHOH u HayuHOH nuTeparypol. 37107
npoilecc, B MEPBYIO OYEpenb, CBA3aH ¢ HaXOKICHUEM HeoOxomumoll 771 YCHEInHOTO
oBnamerus y4eOHBIM  MATEpHAIOM JHTeparypoil. Yuammiics JOMKeH VYMETH
nonb30BaThCa PonAaaMn 0MONKOTEK ¥ CrIpaBoYHO-OuOANOTpadHICCKIMH U3IaHHIMMN.
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3. ObPA3ZOBATE/ILHBIE TEXHOMOTHH

JUin u3y[eHHs eCTECTBO3HAHHS MPEAYCMATPHBACTCA HCHOAL30BAHHE B y4eOHOM
npoLecce AaKTWBHBIX ¥ HMHTEPAKTHBHBIX (OpM TNpPOBESIAEHHS QYAHTOPHBIX U
BHEAYAUTOPHBIX 3aHATHH C WeNb0 (OPMHPOBaHHSA W Da3BHUTHS NPOQECCHOHATHHBIX
HABBIKOB 00y4a0MIMXCH.

B nponiecce obyuenna npHMEHsIOTCS 00pa3oBaTenbHble TEXHONOMHH IHYHOCTHO-
BEATCNbHOCTHOrG,  pasBHBAOIEro H  mpobaemuoro  obyuenusi.  O0szatencH
n200paTOpHBIH NPAKTHKYM 110 pa3zieaM AMCHHILIHHEL

B yuebmom nmpouecce Hapsay C© TPaIHUMOHHBIMH  O0pa30BATENBHBIMH
TEXHONOTHAMH  HCHOONL3YIOTCA ~ KOMOBIOTEPHOE  TECTHPOBAHHE, TEMATHYECKHE
TIPE3CHTALH, HHTEPaKTHBHBIE TEXHONOTHH.

3.1.00pazoBaTensable TEXHOIOTHE HPH NPOBENCHNH JeKnHii

I Koa
| ~ . L
e Tema Buan: nipuniensneMbis 00pa3oBaTenbHBIN TESHOAOTHIE
Fac
1. | Mexannxa AyaHOBH3YAAEHAT TEXHOIOTN, NPODIEMHOS H3I0KEHHE 2%
Meonexynapuas gmuxka u
2 Rt TIpobnenHoe m3a0KeHHEe 2
TePMORHHAMEKA
3 | DaexrpoaunaMuKa Tipobaemuoe n3ncxeHe B
Crpoenne aToma u K Bag -
4 tbgmta ca S Ay AHOBH3YANEHAA TEXHOMOI S, NPOOAEMHOS H3NOKEHIE 2
s | Ocuopnbie monATHA I 3AKOHBE AymHOBH3YaTbHAT TEXHONOE, NMPodAeMHOe H3A0ReH e, is
T | mmmEn BRI - JHCKYCCHST T -
¢ | Bona. PacTeopnt Hpodgemuoe H3IOKEHHE 2
7 | Xmnsigecxne peaKuun AyaroBU3YaNbHAA TEXHONOTHA, NPOOAEMHOE H3NOKeH e 2
8 | Merannb i HEMETARALI TIpobaemuoe smamrenie 2
¥raeso, ' &
9 5 e TIpoQaeMuOe HITMREHHS 2

KuncaopogcogepRamee o
10| azovcosepmamue AyAHOBI3YATLHAT TEXHONOMIL, ASKIH-AHCKYCCHA ™ 4%
OpraEuuecKHe BEmecTBa

11 XuMug n ®a3Hb. XHMEE B
SeITy

S

TIpobaenmuoe s3n0KeHHE

AVANOBH3YaNbHAA TEXHOAOIHS, MPODOISMHCE H3N0KEHHE,

2
Merones nosnanus B OHoIOrHH P ———

13 | Knmerxa AyznoBusyanbHas TEXHONOTHA, NPOOREeMHOS HNOKEHHE 4
14| Opraumzm TIpobaemuoe u3noxenue 4
15 Bmg AynuoBU3YATSHAS TEXHOAOTH, NPodAeMHOS H3MKEHHE 2
16| Drecucremss AVIHOBH3VaNbHAS TEXHOROTHS, poOneMHce H3ANOKEHNE 2%

Hroro mo xypcy], 38

B TOM HHCHe WHTepakTusHoe o0yuenue™ 10
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3.2. O6pa3oBareibHbie TEXHOJOTHH NPH NPOBENEHUH NMPAKTHYECKHX 3aHATHEH

{1adopaTopHbIX padoT)

[ Tema 3anaTHa Buapl npuMeHsieMbIX 06pa3oBaTeIbHBIX Kou.
! TEXHOIOTHH qac

- 1 |Hzyuenue 3axoHa COXpaHEHHs MMITYJIbCA U JIHcKycCHsi IO TEOPETHHECKHM BOTIPOCAM. 2 !
PEaKTUBHOTO JABYDKEHUS Pemenue 3ana4 MHAUBHUAYANIbHO
. 2 Hismepenne BIOKHOCTH BO3IYXa Kpyrobiii CTOJ 10 TEOPETHUECKHM BOIIPOCAM 2
: Pemenue 3ana4 UHAUBUAYATbHO :'
i I
. 3 | M3MepeHHe NOBEPXHOCTHOIO HATMKEHHS JIHCKYCCHS 110 TEOPETHYECKHM BOIPOCAM 2%
; IKHAKOCTH Pernenue 3agay nHAHBHARYAJILHO C FPYHNOBBIM !
;‘ | obeyxnennem !
i H 3
] !
. 4 | HMsyuenne 3axona OMa quist y4acTka LerH i TIpecc-xoH(epeHLHs 10 TEOPETHIECKHM 2F
! | BOIIPOCAM. !
i Pemenue 3afau MaJbIMU IPYTINIAMH
{ 5 |VisyueHue sBIEHHS SNEKTPOMArHHTHOM Hrpogoe 3ausaTHe Ha Mozessix. Pemmenue 3amay 2
i { HHOYKLH
i KontponbHasi padoTa no teme «@uznka» Pewenne 3anayu MHAHBHAYAILHO 2
3arps3HEHHe BOXBI ¥ CIIOCOOBI OMHCTKH BOJBL. JHCIyT 10 TEOPETHYECKHM BONpOCaM 2* |
| Onpernenenue xKeCTKOCTH BOABI Pemenne 3anay HHIMBUAYAJILHO C TPYTIOBBIM
‘ obcysxneHeM HTOrOB
. 8 !CocraBneHune 31eKTPOHHbBIX H JMCIyT IO TEOPETHYECKHM BOTTPOCAM 2* |
snexTporpaduueckux GopMyn aTOMOB Pemenue 3amayu MHAUBUAYAIBHO C IPYILIOBBIM
i XMMHMYECKHX 3JIEMEHTOB olcyKaeHneM HTOTOB :
' 9 | Ob6was xapakrepuctika MeTamios. O6uwas Macrep-kiace cneqHanncTa, paboTa MagbIMH 2
| XapaKTepHCTHKA TJIABHBIX TIOATPYIIT HEMETAJIOB | TPYIHaMu !
f Ha MpUMepE TajlOTEHOB. ;
] i
10 | OOwras xapakTepHCTHKA YIIEBOAOPOIOB : JAuCnyT 1o TEOPETHYECKHM BOIPOCAM 2
Peutenue 3aa4 HHAUBHAYANbHO C TPYIIIOBBIM
00CyKIEHHEM UTOTOB
{
| 11 {CpoiicTBa u NpHMEHEHHS CIHPTOB, AHanu3 KOHKPETHBIX CHTyalHH 2
‘ KapOOHOBBIX KMCJIOT U CJIOMXHBIX 2(DUPOB. )
i 12 | KonTposbhas pabora no teme « XHMUSD) Penienue 3anay HHOAUBHAYAJILHO 2
i 13 |2Kusast npupona kak 00bexT usyuenus Ouonorun | JIUCKyCCHsi 1O TEOPETHIECKHM BOTIPOCAM 2% |
Pemenue 3aay HHIMBUAYANbHO C TPYIIIOBBIM
obcyxneHnem 1
' 14 | Usyuenue CTPO€HUs PACTHTENbHOH 1 XKHBOTHOH | AHANN3 KOHKPETHBIX CUTYaLHH 2 {
i KJETKH
' 15 | Oprannsm — enuuoe nenoe. MHoroobpasue Perrenne CHTYaTHBHBIX ¥ IPOH3BOJICTBEHHBIX 4% |
OpraHH3MOB 3aj1a4
i 16 | TMnoTessl MPOHCXONACHHS JKH3HH. AHanu3 KOHKPETHBIX CUTyallui 2% ]
: |
. 17 | KontponbHas pabota no teme «bronorus» | MapuBunyanbHoe pelenue 3anau 2 i
Wrtoro no kypey| 34 |
| B TOM HMCJe HHTePaKTHBHOE oOyuenne® |  14* |
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4. YCJIOBHUSA PEAJIMBALINU IMPOTPAMMBI YUEBHOM JUCHHUILINHBI

4.1 MarepraibHO-TeXHHYecKas 6a3a, HeoOX0AuMAA [1JIf OCYIIeCTBICHHS
o0pa3oBaTeIbHOrO MPOIECcca Mo MHCHHIIHHE

Peanuzanus yuebHoH mucuumiuHel EctecTBo3HaHue TpebyeT Haau4us y4e6HOro
KaOuHETa [JI MPOBENCHHA TEOPETHUYECKHX U MPAKTHYECKHX 3aHSITHH W J1abopaTopuio
COOTBETCTBYIOLIETO TTPOduIs.

Peanuzauusa  yueOHOH  OMCUMIUTHHBI — OCYINECTBISETCS B CIELHAIBHO
000pyIOBaHHOM KaOHHETE €CTECTBEHHOHAYUYHBIX NUCIMIUIMH, KOTOPBIH BKJIFOYAET B
cels:

- MYJBTUMENHA KOMILIEKT (MYyJIbTHMEIHATPOSKTOP H SKPaH),
- KOMIBIOTED,

- Jocka yueOHas,

- yueOHas mebenb.

Yuebno-MeronnuecKkoe odecnedeHne:

Pabouas yueOHas mporpamma

®onJ OLIEHOYHBIX CPEICTB

YyeOuuku

Meronuueckue pa3paboTKH K 3aHATHIM

Hunaxtuueckuit pa3naTouHbiii MaTepuan

Kaptouku-3ananus, TECTOBbIC 3aJaHHUs

JleMOHCTpallMOHHBIE MaTepUabl (MYJIbIUMEHIHbBIE TPE3SHTAIMH, BUICO(DUIEMBI )
KommuiekT yueOHO-HamIAAHBIX MOcoOuii mo ¢pusuke, XuMuu, OHOIOTHH
KoMIuIeKT mopTpeToB yUeHbIX

MesxnyHaposHas CHCTEMa U3MEPEHMs SIHHHULL

KoMIiexkTs! 1eMOHCTpalHOHHBIX TPHOOPOB

KommnnexTsl npubopoB A npoBeneHYs 1adopaTopHBIX U MPaKTHIECKHX paboT
KommnnexTs! riakatoB

DNEeKTpOHHBIE yueOHbIe MOCco0ws Mo Pu3nKe, XUMUH, OHOJIOTUN

4.2 Tlepeyenb He0OXOMHMOr0 HPOrPAMMHEHOTO o0ecHedeHHus
1. 7-zip (nunieH3us Ha adri. http://www.7-zip.org/license. txt)

2. Adobe Acrobat Reade (nuueH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (nmuueH3us -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (suniensus - http://www.openoffice.org/license.html)

0, Free Commander (muueH3us
https://freecommander.com/ru/%d0%bb%d0%b8%d 1 %86%d0%b5%d0%bd%d0%b7%d
0%b8%d1%81/)

6. Google Chrome (nuueH3us -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cBoOogHOM H0CTYIIE)
8. Mozilla Firefox (nuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HEPEYEHD OCHOBHbBIX H AOINOJHHTEJIBHLIX
HH®OPMAIHOHHBIX HCTOYHHKOB, HEOBXO/JUMbIX /LTS
OCBOEHIHA JHCIMILIHNHBI

5.1 OcnoBuas aaTeparypa
I. Ecrecteosnanue. 10 xaacc. bazoBmii yposens: yuednuk / O. C. I'aGpuensn, U. T.
Octpoymos, H. C. Ilypsimesa, C. A. Cnaaxos, B. M. Cusornaszos. - 4-e u3n., crep. -
Mocxea : ipoda, 2016. - 335 c.

2. Ecrtectsosnanue. 11 xnacc. basopniii yporub: yuednuk / O. C. Tadpuensn, Y. I'.
Octpoymos, H. C. Ilypsimiesa u ap. - 2-e u3a., ucnp. - Mocksa: [ipoda, 2014. - 334 ¢
E Omonxuii, I'. T1. EcrectBo3nanue [Snextponnsiii pecypc]: yueOHUK U TIPaKTUKYM

s CIIO / T, I1. Omonkuid | moz pea. I'. H. Kyssmenxo. — M. : HzgatensctBo FOpaiit,
2017. — 380 c. —URL: https://biblio-online.ru/viewer/F558 1E9D-E64A-4BD4-B1DF-
0CC14DE1DD5A#page/1

5.2 lononnnTenLRAs JHTEPATYPA

I. Hleresmn, A JLEctectBo3nanme [Texct] : yueOHoe mnocodue 4 CTYACHTOB
obpasoBaTebHBIX YHUpeKACHUH cpensero npodeccuoHansHoro odpasosauus / A, JL
Tlerenun, T. H. T'aera, A. JI. Bpennep. - M. : ®OPVM, 2013.-254 c. 5

2. Hxonnukopa,H. H. Konueniuu COBpEeMEHHOro €CTECTBO3HAHHS [OICKTPOHHBIH
pecype] : y4ed. mocodue / H. Y. Hikonunukosa. — M. : FOuwurtu-Jlana, 2015. — 287 ¢. —
ISBN 978-5-238-01421-0. — URL:
http://biblioclub.ru/index.php?page=book view red&book id=115158

3. Crpensnux, 0. H. EcrectBo3nanue [3Bnextponuwii pecypc]: yuebHoe mocobue mns
CTIO / O. H. Crpensaux. — M. : HznmarensctBo IOpaiit, 2018. — 223 ¢. - URL:
https://biblio-online.ru/viewer/F3097C47-9FBD-434C-AA97-F4A32708F584#page/1

4. Konuenuuu COBPEMEHHOTO €CTECTBO3HaHMA[DneKTpoHHEIH pecype]: : yuebuuk ans
CITIO / B. H. JlaBpunerko [u ap.] ; moa pea. B. H. JIappunenko. — 5-e U3z, mepepad. u
mon. — M. : HsmarensctBo [Opaiit, 2018. — 462 c. - URL: https://biblio-
online.ru/viewer/EA2D2BD2-229D-4C25-A93C-11677DFEQ4E7#page/1

5. Csmpaosa, M. C. EctecTBo3Hanue [DaeKTpoHHBIH pecypc]: YUeOHHK H OPaKTHKYM
ang CIIO / M. C. Cmupnosa, M. B. Hexmonosa, T. M. Cwmupnosa. — M. :
WznarensctBo IOpaiit, 2016, — 363 ¢ - URL: hitps://biblio-
online.ru/viewer/DABC105B-3C8A-41D2-87C8-DF9AS5014641 A#/

6.EcrecTBO3Hanue [OnextponHbiil pecypc]: yuednoe mocobue / T.IL Tpymwuna, OE.
Caenxo, O.B. Apymonsin. — Mocksa : KuoPyc, 2017. — 364 ¢. — CIIO. - URL:
https://www . book.ru/book/921621/view2/1

5.3 Illeproanyueckne H3NANAS
1. Bomnpoch ecrectBo3nanus. — URL: hitps://e.lanbook com/journal/2310#journal_name
2. Yuebusiii s3xcrepuMeHT B 00pazoBanus. — URL:
https://e.lanbook.com/journal/2335#journal_name
3nanne-cuna. — URL: http://biblioclub.ru/index php?page=journal red&jid=220412.
Ksantuk. — URL: https://e lanbook.com/journal/2409#journal name
Hayxka u xuzas. — URL:
http://biblioclub.ru/index php?page=journal red&jid=441231.

M i L
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5.4. Tlepeuens pecypcoB HEQOPMaIHOBHO-Te/ICKOMMYREKANHONHOH ceTH
«HaTepHeT), HEOOXOAHMBIX /I OCBOCHHS AHCHHIIHHLI

1. IBC «Vuusepcurerckas oudmmotexka ONLINE». — URL: www.biblioclub.ru

2. 3BC usnarenscrsa «Jlans». — URL: hitps://e.lanbook.com

3. 3BC «tOpaiity. — URL: http://www biblio-online.ru/

4. 3bC «BOOK .rux» https://www.book.ru

5. 3BC «ZNANIUM.COM» www.znanium.com

6. SAeKTPOHHBIH KaTajior Hayuno# OubnuoTEeKH Kyol'Y. -
URL:http://212.192.134 46/MegaPro/Catalog/Home/Index

7. Onextponnas Oubnmotexa  «M3mavensckoro goma  «I'pedenHuKoB» -

URL:www.grebennikon.ru

8. Hayunas 37E€KTpOHHAs oubnuoreka (H3b) «eLibrary.ru». -
URL:http://www_elibrary.ru

2. basel qaunsix kommanuu «Mct Beio». - URL:hitp://dlib.eastview.com

10.  Jlextopuym TB». - URL: http:/~vww lektorium.tv/

11. Haumomnanbuas 3nexktponHas oubmuorexa «HOb». - URL:http://u36.pd/

12, KubepJlenunka: Hay4yHas 3NEeKTPOHHAS dubnmnoTeka. - URL:
http://cyberleninka.ru/

13. Eausoe okumo gocTyma Kk oOpasoBarensHbiM pecypcasm . (Genepansnas HC
ceobomroro gocryna. — URL: hitp://window.edu.ru.

14, CopasouHo-npaBoBas cuctema «Koucynprant ILmroc» - URL
http://www.consultant.ru
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6. METOOIUMUYECKHWE YKA3AHMS OB YYAIOIMMCA 11O
OCBOEHHIO JUCITHITIMHDBI

O6yuarompecs Ut MOJHOLIEHHOr0 OCBOSHUsA y4eOHOro Kypca «EcTtecTBO3HaAHKE
JIOJDKHBl  COCTABJIATh KOHCHEKTHl Kak MpU NpPOCHYLIMBAHMHM €0 TEOPETHUECKOM
(1eKHOHHOM) YacTH, TaK W IPH MONTOTOBKE K NMPAKTHHYECKHM 3aHATHAM. JKenarensHo,
9yTo0bl  KOHCHEKThl JIEKIMH W CEMHMHApOB  3alUCBIBAIMCH B JIOTHYECKOH
NOCIEN0BATENLHOCTH U3YUEHHUS KypCa U CONEPIKANTHCE B ONHOH TeTpagH. JT0 00eCIeuuT
Oosiee TOJHYIO MOATOTOBKY, KAK K TEKyLIMM Y4eOHBIM 3aHATHSM, TaK U CECCHOHHOMY
KOHTPOJIIO 3HAHUH.

CamocrostenbHass  pabota  siBisietcs — BaxHedmeH — ¢opmol  ydebHo-
MO3HABATEIRHOTO Mpoiecca. Llenp 3aganuil A caMOCTOATENBHOH pabOThl — 3aKPEMUTh
¥ paCHIMpWUTh 3HAHMS, YMEHHS, HAaBbIKH, NpPHOOPETEHHBIE B pE3YJIbTATE H3YyHCHUS
JCLIMIUTMHBI, OBNaCTh YMEHHUEM HCIONb30BaTh MOJYYEHHBIE 3HAHHUs B NMPAKTHYECKOH
paboTe; MONIYYUTh MEPBHYHBIE HABBIKH NPO(PECCHOHANBHON NEATEIHHOCTH.

Hauanom opranusaiuu 1000 caMoCTOSTENbHOH paboThl JOMKHO OBITH IPUBUTHE
HaBBIKOB M YMEHHMU rpamMOTHOM paboThl ¢ y4eOHOW W HaydHOH JHTEpaTrypoh. IJTOT
MpoLiecc, B MEPBYIO O4Yepenb, CBS3aH C HAXOKACHHEM HEOOXOAMMON i YCHEIIHOrOo
OBJIaZicHUs Y4eOHBIM MaTepHalloM JUTEepaTypod. Yuamuicsa NOMKeH H3Y4YHTh CIHCOK
HOPMATHBHO-TIPABOBBIX 4KTOB W 3KOHOMHYECKOH JHMTepaTypbl, PEKOMEHIYEMBbIH [0
yueOHOH MUCHMIUIMHE, YMETh TONb30BaThcsi (QoHAamMyu OuOIMOTEK M CNPABOYHO-
onbnuorpaduyueCKUMH U3NaHUAMM.

3amaHus [UTS CaMOCTOSTENIbHOM pa0OThl BBIMOJHSIIOTCA B IHCHMEHHOM BHIEC BO
BHeayIUTOpHOE Bpems. PaboTa nomkHa HOCHTh TBOPUECKHH XapakTep, MpH €€ OLEHKe
mpenojaBare/ib B MEPBYI0 OYEpeIh OLEHHUBAET OOOCHOBAHHOCTh M OPHIHHAIBHOCTH
BHIBOZOB. B mnmcbMeHHOH paboTe Mo TeMEe 3aJaHus ydJalluiics AOJDKEH IIONHO |
BCECTOPOHHE pacCMOTPeTh BCE AaCMEKThl TeMbI, 4YeTKO C(OpMyIHpoBaTh U
apryMeHTHPOBATh CBOKO TO3MIIUIO TIO HMCClEfyeMbIM BompocaM. BeiOop KOHKpETHOTO
3afaHds JUIS  CaMOCTOSTEeNbHOM paboThl TMPOBOAMT MpPENOAaBaTellb, BEAYLIMH
MPaKTHYECKHWE 3aHATHS B COOTBETCTBHM C [MEPEYHEM, YKa3aHHBIM B IUIAHAX
MPaKTHYECKHX 3aHATUH.

Obuyue npasuia 8bINOIHEHUA NUCLMEHHBIX pabOm

Ha nepBoM 3aHATHM CTYIEHTHl JOJDKHBI OBITE MPOMH(OPMHPOBAHBL O
HEOOXOMMMOCTH COOJTIOJICHHSI HOPM aKaJAEMUYECKOH 3TUKH M aBTOPCKHX IIpaB B XOAC
0o0yuenus. B 4acTHOCTH, IPEAOCTABIIAIOTCS CBENCHHS:

= o0mias uHgpopmaius 00 aBTOPCKHX MPaBax;

= MpaBuia UTHPOBAHHS,

= npaBmsa 0pOpPMIIEHHUS CCBUIOK;

Bce wuMeromuecss B TEKCT€ CHOCKH TINATENIbHO BBIBEPSIOTCS W CHAOXKaroTCst
«afpecamuy.

HenonycTumo BKIIFOUATh B CBOIO paboTy BBIIEPIKKY U3 paboT APyTrHX aBTOpOB Oe3
yKa3aHWs Ha 3TO, MEPEeCKa3biBaTh YY)yl paboTy OJIH3KO K TEKCTy 0e3 OTCHUIKH K HEH,
HCTONB30BaTh HyXKHe uaen 0e3 yka3aHHs MNEePBOUCTOYHHMKOB (3TO Kacaercs W
unopmanuy, Haiinennoir B HWutepHere). Bee cmywam mnarumara JO/KHBL OBITH
HCKJIFOYEHBI.

CrucoKk HCMONb30BaHHOH JNUTEpaTyphl JOJDKEH BKJIIOYATh BCE HCTOYHHKH
HHPOpPMALIMK, W3YYEHHbIE U TPOpadOTaHHBIE CTYIEHTOM B IPOLECCE BbIMOIHEHHS



paboTel, M JomkeH ObIThb coctaBied B coorBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubnuorpaduyeckas ccpuika. Obuue TpeboOBaHus U PaBHIay.
Tpeboeanua k nanucanuio pegepama

Pedepar mo nmaHHOMY Kypcy SBNSIETCSI OJHHM K3 METOIOB OpraHH3alMU
CaMOCTOATENBHOH pabOThL.

Tembl pedeparoB SBAAIOTCS AONOJIHUTENBHBIM MaTepHaioM Ui H3y4YeHHS
JaHHOH nucuMIuiuHbL Pedepar oneHuBaeTces B 0uH Ga/ut B OLIEHKE UTOrO SK3aMeHa

Pedepar nomxeH OBITH TMOATOTOBJECH COTJIACHO TEME, IPENJIOKEHHOH
npenonasareneM. Jlomyckaercs caMocTOSTENBHBIM BHIGOp Tembl pedepara, HO TO
COIJIACOBAHUIO C IPENONABATEIIEM.

Jins manucanus pedepara CTYAEHT CaMOCTOSTENBHO TOAOHpAET MCTOYHHMKH
uH(popmanuy Mo BeIOpaHHOH Teme (uTepatypa yuebGHas, nepuoguyeckas u MurepHet-
pECYpPCHI)

O6bem pedepata — He menee 10 crpanui hopmata A 4.

Pedepar nomkeH MMETh (THTYJIBHBIA JIHCT, COAEPIKAHHE, TEKCT MOJGKEH OBIThH
pasOuT Ha paszielibl, COrTIACHO CONEPIKAHHIO, 3aKITIOUEHHE, CIIUCOK JTUTEPATYPhl HE MEHEE
5 UCTOYHUKOB)

Ob6cyxaeHue teM pedepaToB MPOBOAUTCA HA TeX MPAKTHYECKHMX 3AHATHSAX, [0
KOTOPHIM OHM PACIIpeleNieHbl. JTO SBISAETCs 00s3aTeNbHBIM TpeboBanueM. B cnyuae He
npeacTaBieHds pedepara COMIACHO YCTaHOBIEHHOMY rpaduky (0e3 yBaKHTENbHON
NPUYKHBL ), yIaUIMACS 00513aH OJrOTOBUTEL HOBBIH pedepar.

Hudopmanus no pedepaty He momkHa npeBbimarth 10 mMuHYT. BeICTymarommmi
JIOJDKEH TIOATOTOBHT KPAaTKKE BBIBOJBI 10 TeME pedepata st KOHCTIEKTUPOBAHUS.

Cnaga pedepata mpenoznasatesro 00s3aTe/bHa.
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7. OHEHOYHBIE CPEACTBA JUISI KOHTPOJISI YCIIEBAEMOCTH

7.1 llacnopTt hoHA2 OLEHOYHBIX CPEACTB

Ne HanmeHnoBanHe OLEHOYHOI0
KonTponupyemsie pa3aenbl (TeMbl) AHCIHILIHHBI
n/n cpencTsa
Pazzen 1. ®usuka
YcrHbiii on
1 Mexanuka B
TecTupopaHue
" YerHbi onpoc
2 MounekymsapHas GH3HKA i TEPMOIHHAMIKA
Pedepat
N Yerasrii onpoc
3 OnexTponuHaMuKa
Jlabopatopuas pabora
VYerubiii onpoc
4 Crpoenue atoMa | KBaHTOBast (pu3HKa e
Kourponbhas padota
Paspen 2. Xumus
YcrHbIi 0npoc
1 OCHOBHBIE TIOHATHS H 3aKOHbI XUMHH
Tectuposaniie
YeTHBIH onpoc
2 Bopna. PactBopst P
ITpaktuueckas pabota
5 Verhblit onpoc
3 XUMHYECKHE PeaKLH
TecTtupoBanue
YcrHeiii onpoc
4 MeTauiel 4 HEMeTaJlIbl
Pedepar
VYernbiii onpoc
5 YrieBofoponsl
TecTupopaHue
6 Krcnoponconepskaline i a30TCOAEPIKALIHE OPraHHYECKHE YerHelii onpoc
BEIECTBA Pedepat
. YcrHblil onpoc
7 XHMHS U KH3Hb. XHMHSA B OBITY P
Kontposnbaast pabota
Pazgen 3. buonorus
VYcTHBli onpoc
1 Mertonp! nozHaHus B OHONOrHN
Pedepar
YcerHelii onpoc
2 Knerxa P
Tectupopanue
Yernelii onpoc
3 Opraumsm poc
IMpaxTuueckas pabora
Ycrrbli onpoc
4 Bug P
Pedepar
VYerHblil onpoc
5 DKOCHCTEMBI P

Kontponsras pabota

7.2 Kputepunu oneHKd pe3y/ibTaToB 00yueHus

KOHTpOHb 41 OIICHKa  PE3YJibTaTOB

OCBOCHUA

yueOHOH

COTJIHHHO», «XOPOLIO», KYOAOBJIICTBOPHUTC/IBHO» U KHCYAOBJICTBOPUTC/ILHOY.
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Yerublii ompoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pacckas, BKIHOUAOINHN
TEOPETHHECKHE MAaTEpUaibl U MPUMEPh X MPHMEeHEHHUs. YIOBIEeTBOPHTEIbHAs OLIEHKA
CTaBUTCS, €CIIH CTYACHT AEMOHCTPHPYET HETNYOOKHE TEOPETUUECKHE 3HAHUSA, IPOABIIAET
cnabo chopMHpPOBAaHHBIE HABBIKH AHANKM3a SBACHUH W TPOIECCOB, HEIOCTATOTHOE
yMEHHE JeNaTh apryMEHTHPOBAHHBIE BBIBOJBI M NPHUBOIAUTEL NPHUMEDB], NOKA3bIBAET He

JUCHUIUIHHBI
OCYILIECTBJAETCS MpEenojaBaTesieM B IPOLECCE MPOBENEHHS MpPaKTUYeCKHX paboT,
TECTHPOBaHMsI, cobecenoBaHMs MO pe3yjbTaTaM BBINOJIHEHMs NabopaTopHbIX pabot, a
TAKOKe PELIeHHs 33ad, COCTaBlieHHs padourx Tabiui] ¥ NMOATOTOBKH COOOLIEHMH K
YPOKY. 3HaHHUs CTYAEHTOB Ha NPAKTHYECKUX 3aHATUAX OLICHHBAIOTCS OTMETKaMH



JOCTaTO4HO  CBOOOJHOE BIAJCHHE MOHOJNOTMYECKOH peyblo, TEPMUHOJOTHER,
JIOTHYHOCTRIO U TMOCJIENOBATENHHOCTRIO H3JIOKEHHUs, AENAET OUIHOKH, KOTOPbhIE MOXKET
HCIPaBUTH TOJBKO NPU KOPPEKLIUHU NPETIOAaBaTEIeM.

Pedepat. IIpoaykt camoCTOSITe/IbHOM paboThl CTYJAEHTA, MPEACTABIAIOUIMH co00kH
KpaTKoe HU3JI0KEHHE B MHUCHMEHHOM BHAE MOJYYEHHBIX PE3YJIHTATOB TEOPETUHECKOTO
aHanu3a OMNpeAeNeHHOH HaydyHOHM (y4e0HO-UCCENOBATeNbCKOH) TEeMBbl, TIE aBTOp
PacKpbIBAET CyTh HCCIEQyeMOH MpoOnemMbi, MPUBOJUT pa3H4YHBIE TOYKH 3PEHMS, a
Taloke COOCTBEHHBIE B3MUIAABI Ha Hee. PedepaT oleHHBaeTCs MO KOJIHYECTBY
NPUBJICUEHHBIX HCTOYHUKOB, TIyOWHE aHanu3a npolrieMbl, KadecTBe OOOCHOBaHUS
aBTOPCKOH MO3ULIMH, [JIyOHHE PACKPBITHS TEMBI. Y JOBIETBOPUTEIHHAS OLICHKA CTABUTCH,
€CJIM TeMa OCBEIIEHA JIMIIIb YaCTHYHO, NONYIIEeHb! (PakTUuecKue OIHOKH B CONEPIKaHUH
pedepata, WM HMEIOTCS CYUIECTBEHHBIE OTCTYIUJIEHHS OT TpeboBaHud K
pedeprpOoBaHUIO, HITH HEMOJHbBIE OTBETHI HA JOIOJHUTENIbHBIE BOTIPOCHL.

Tecr. Cucrema CTaHAapTU3HUPOBAHHBIX 3a/laHuH, TI03BOJIAOLLAA
aBTOMATU3HPOBATH MPOLEAYPY W3MEPEHHS YPOBHsI 3HAHWW W yMEHHH 00yHarouierocs.
TecT oieHUBaETCs 0 KONMYECTBY NPaBUIBHBIX OTBETOB (He MeHee 50%.).

Konrponbnas pabota. IluceMennas npoBepodHas padoTa, NpencTaBisolias
co0ol U3IOKEHHE OTBETOB HA TEOPETHHECKHE BOMPOCHI MO COAEpPXaHUIO Yy4eOHOH
JUCUUIUIMHBI W pellleHWe  TpakThuueckux  3ananuii.  Pabora  olleHMBaeTcs
yJIOBJIETBOPHTEJBHO, €CJIM BBIMOJHEHO HE MEHEE MOJIOBUHBI PabOThl WM JOMYLIEHO B
Hell He Oonee AByX rpy6Obix ommbok wiu He Oonee omHoOW rpyboH omMOKM M OIHOTO
Heno4eTa, Wik He 0oJiee ABYX-TpeX HerpyObiX oiuboK, Wi ONHOW HerpyOol ommnbOKy U
TPEX HENOUETOB, UJTH TIPU OTCYTCTBHH OIIMOOK, HO NMPU HATHYMU 4-5 HEIOUETOB.

IIpakTryeckas padora. [IpakTuueckas padoTa — 3T0 0COObIH BUI HESATEIBHOCTH
00y4arolIerocsi, 4YTO MOAPa3syMeBAaeT BBHIMOJHEHHUS pA3HOIUIAHOBBIX 3alaHUi, HE
CBs3aHHBIX ¢ 00paboTKOi TeopeTHueckoro Matepuana. Bo Bpems BBINOJHEHUS CTYINEHTY
HEOOX0AMMO HUCMOJb30BaTh PAHEE MOMYUSHHBIE TeOpeTHUeckue 3Hauusl. [lonoxuTtenbHas
OLICHKa CTaBUTCS, €CJIU BBITIONIHEHBI BCE 3aAaHUs PAKTUYECKON paboThl C 3aMEYaHHUsIMY,
CTYZEHT OTBETUJI HA BCE KOHTPOJBHBIE BOTIPOCHI C 3aMEYAHHSIMH.

Jlabopatopuan paborta. JlabopatopHasi pabota — 310 0cOObIH BUJl JEATEIBHOCTH
00y4arouierocsi, 4T0 TOAPAa3yMEBAaET BHITMIOJHEHUS NPAKTHYECKUX Pa3HOMIAHOBBIX
3aaHul, CBA3GHHBIX C MPUMEHEHHEM TEOPETHYECKOr0 Marepualia K KOHKPETHOMY
3ananuro. [fonokutenpHas OLEHKA CTABUTCS, €CJIM BhIMONHEHb! OOMbIIas 4acTh 3aMaHHK
nabopatopHoii paboThl ¢ 3aMEYaHUSMHK, CTYACHT OTBETHJI Ha YacTh KOHTPOJIBHBIX
BOIPOCOB C 3aMEYaHUSMH.

OneHka «OTJIMYHO» BBICTABISETCS, KOTAQ CTYACHbL TIOKa3blBaeT Iiybokoe
BCECTOPOHHEE 3HAaHWE pa3iena JUCLMIUIMHBI, O00s3aTeIbHOM U JOTOJHUTENBHOH
TUTEpaTyphl, apryMEHTHPOBAHO M JIOTHYECKM CTPOHHO H3/1araeT MaTepHall, MOXET
TIPUMEHSTh 3HAHUS JUIsI aHAIN3a KOHKPETHBIX CUTYallii.

O1leHKa «XOpOIIO» CTABUTCSI MNpPU TBEPABIX 3HAHMSAX pazlena JUCLMIUIHHBIL,
00s3aTeNbHON ~ JIUTEpPATyphl, 3HAKOMCTBE C  JIONOJHUTENBHONH  JIMTEPATypOH,
apryMEHTHPOBAHHOM H3JIOKEHWH MaTepuasa, YMEHHH MPUMEHUTH 3HaHUA Ui aHaiu3a
KOHKPETHBIX CUTYaluH.

OueHKa «yOBIETBOPUTENBHOY» CTAaBUTCS, KOT/A CTY/IEHT B OCHOBHOM 3HAET pa3aen
JHCHUTUTHHBI, MOXKET MPAaKTHYECKH MPUMEHUTH CBOU 3HAHUSL.

OueHka «HEYIOBIETBOPUTENHHOY CTABHTCSA, KOT/Ia CTYIEHT HE OCBOKJI OCHOBHOTO
cozepkaHus peaMeTa U cnabo 3HaeT U3ydaeMblii pasznen AUCIUIIAHEL
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7.3 Onenounbie cpelcTBa //ig HPOBEeACHAS TeKymiel aTrecranun
B nanHOM pasnene mpHBOAATCA 00pasiibl OHEHOHHBIX cpeacTB. [TomHbiil KOMILUTEKT
OLICHO4HBIX CPEACTB NpHBOAHTCH B DOHAE OLICHOYHBIX CPEACTB.

Texyinuil KOHTPONH MPOBOAHTCH B (opme:
-HHAMBHUAYIBHBIH YCTHBIH OMpoC

-NHCHMEHHBIH KOHTPOIb
-TECTHPOBAHHE [0 TEOPETHHYECKOMY MaTepHany
-npaxkTHyeckas (1aboparopsas) pabora
-3amuTa pedepara
-3al{|Ta BEINOAHEHHOIO 3aJaHHA

T — Hpaxragecknii | Jdnannie Tipunepss
Saanng Vwenns OHEIT Rag9ecTBa OGHEHOTHBIX
aTTeCTAWER
{Brapenmne) cTymenTa cpescTs
Vereeit Kourpons sHammii QOuenxa ymesng | Ouenra Omnenxa Kourponessie
(mEceMeHHRIT) | [0 ONPENeTSHHEIM | PA3AHYATE HABLIKOB CTIOCOOHOCTH BONPOCH [0
ompoc no | mpodaenam KOHKPESTHBIC padoTsl © OTEPATHBHO 1. TEMaM
TeMaM TOHATHA THTEPATVPHBIME | KA¥ECTBEHHO NPHAATAKOTCR
HCTOYHHKAMII OTBEYaTH Ha
TIOCTaBICHHERE
BOTPOCH
Pefepats Kontpons 3nannii Ouenxa ymerns | Ouenxa Onenka Tewust
TIO OMPEENEHHEIM | Pa3MitiaTh HABLIKOB cnocobrocTin k| pedepaTos
mpodmenans KOHKDETHEIS pabotel ¢ CaMOCTOATENBH | TPILIArA0TCS
TIOHSTIIA SHTepaTypHEIMI | Off padote i
HCTOUHEHKAMII 2HATZY
JUTTCPATYPHBIX
HCTOYHHKOB
Tipaxrngeckne | Cambica mOHATHIL Omscemars i Hapemanm: Onenxa Tenssr pador
{m2bopaTopHB! | ECTECTBEHHOHAYYHOE | COBICHATH OIMNCAHITT I CrIOCOGHOCTH TPHAATAIOTCH
) pabotst SIBJICHHE, THIIOTESR, €CTECTBSHHOHAYHH | ODbscHeHNns OTIEPATHBHO U
3AKOH, TEOPHS, bie ABICHINA I ECTeCTBEHHOHAYY | KA9UEeCTBEHHO
BEIIECTBO, CBOFICTBA Tem. HBIX SBACHIET 17 pemmars
B3aIMEOACHCTRER, [ABIDKCHIRS CBOICTS TaI: MOCTaRACHHRIC
JMEKTPOMBTHITHOE HeQeCHEI Tel | BYDHCHUE Ha
TIONE, BOMHA, GOTOH, | HCKVCCTBEHHBIX meQecHBINTEN M | MPAKTHYUSCKUX H
&TOM, 8aTOMHOE AP0, | CHOYTHIKOB 3eMUNL, | HCKYCCTBEHHBIX | 7a00OpaTopHBIX
FDHIBHPYIOMIS cBOIiCTRa FH308, CIIYTHFIROR padorax saxagm
HIyYEHI, TAHeTa, | Aaymkoctelin 3esumy; caoiictea | 1
3BE37A, TANAKTHLE, TBEPHBIX TE, Ta30B, apryMEHTHpOBa
Beenermam, JFSRTPOMATHITHY | JREAROCTE! I Th PEIVALTATH
SKOAOFHIECKIE FO HEAVKIHIEG, TBSPARX Te,
aCTIeKThI PacTpOCTPaHeHHE | AMEKTPOMATHHTH
HCTIOML3I0BAHES IMSKTPOMATHHTHE | YO BHAVKID,
YIISBOZOPOLIHONO X BOJH BONHOBEEE | PACHPOCTPAHSHIT
CBIpESH. 3HaHIE CBOIICTBS CBETA, e
CTPOSHIIS KAETOK, H3AVICHNE 1 SMEKTPOMATHITH
QCHOBHBIX TIOTTIOLICHEE BIX BOJH;,
crocoboB CBETa aTOMOM, BOJIHORBE
D23MHOKEHHS doTosddexT; cBoiicTea cReTa;
OpTaHIEMOB, VeTaunapnmuBath | IRAYUCHHE H
ctamuii CHTOTEHE3a | 3aBHCHMOCTH TOTNROMIEHHE
Ha IpHMepe ceoficTs CBETa aTOMOM,
4eOBeKa, IPHYHHE, | XHMEHECKHX doroaddesT;
BbLI3BIBAIOIMEX BEUIECTB OT Ycranosnenus
HAPVHICHHA B CTPOCHHS &TOMOB | 32BHCHMOCTH
DA3BHTHI 00pasyromux X | cBoficTs
OpTaHi3MOB. XHMIT9ECKIX XHMIYECKHX
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3HaHue cocrasa, JIEMEHTOB. BEILECTB OT
cTpoenns 1 0bmux | O6wscHITH CTPOEHHS
cBoiicTB 3aBHCHMOCTB aTOMOB
BAKHEHIIHX cBOIiCTB BenecTs | 0Opasyromux HX
KJIaCcCOB OT MX COCTaBA M | XMMH4ECKHX
HEOPraHW4YeCKHX H | CTPOEHH: 3NIEMEHTOB.
OpraHHYECKHX kpuctammngeckn | OOpsicHeHus
COEHEHNI, X PEHIETOK. 3aBHCHMOCTHU
HCKYCCTBEHHBIX U ObmbscasTb cBoiicTs
CHHTETHYECKHX XHMHYECKHE BEILECTB OT HX
HOJHMEpPOB. SIBJICHHS, COCTaBa H
CMBICIT MPOUCKOASIINE B | CTPOCHHS
€CTeCTBEHHOHAY4Hbl | Tpupoze, ObITy KPUCTaJUTHYECK
X 3aKOHOB H Ha HX PELIETOK.
KITACCHYECKOH MIPOHU3BOICTBE. ObmacHeHs
MeXaHHKHY, OuenuBaTh XUMHUYECKHX
BCEMHPHOTO BIMsIHNE SBTICHUH,
TSNOTEHUS, XHMHYECKOTO MPOHCXOISIHK
COXPaHEeHHS SHEPriM | 3arpsi3HEeHHA B IPHPOZE,
HMITYJIbCa U okpyxatomeit ObiTy U Ha
ANEKTPHIECKOTO cpensl Ha TIPOM3BOACTBE.
3apsija, OpraHusm OneHHBaHHs
TEPMOHHAMHKH, YEJIOBEKA H BITMSIHHS
3NEKTPOMArHUTHOH IpYrue *KHBbie XHUMHYECKOTO
HHIYKLHHY, OpTaHH3MBI, 3arps3HeHus
thoroaddekra; AHANH3HPOBATb U | OKPYKAIOILEH
KOJIHYECTBEHHBIX OLIEHHBATh Cpensl Ha
3aKOHOB XMMHH pasUYHbIE OpraHu3M
Tepuommeckuii TUMOTE3bl 4enoBseKa 1
3aKOH NPOHCXOKAEHHA | IOPYTHE XKHBBIE
W Menneneesa JKH3HHU Ha 3eMJe; | OpraHH3MBb,
BIUIaZl POCCHICKUX 1 | TIPOBOAUTH aHaIM3a U
3apy0OeHbIX omucanue ocodeli | oneHHBaHUA
VHEHBIX, OKa3aBIIHX | OXHOIO BUAA MO | PasIHYHBIX
HanOobiree MOpQONOrHyecko | FHIOTE3
BIIMSTHHE HA Pa3BUTHE | MY KPHUTEPHIO. MIPOUCXOKIECHHA
€CTECTBO3HAHHS Ornyuath JKM3HH Ha
THIIOTE3BI OT 3emute;
Hay4HBIX TEOPHIL. | POBENEHHS
Jlenathb BbIBOZbI OTIHCaHHs
Ha OCHOBE ocobeii ogHOTO
SKCIEPHMEHTAMBH | BHAA MO
BIX JAHHBIX. MOpGONOTHYECK
IpuBonuts OMY KPHTEPHIO.
IIPHMEPbL, Ormrins
TTOKa3bIBAFOLIHE, FHTIOTE3BI OT
4T0: HAONMFOZIEHHs | HAYYHBIX TEOPHii.
1 SKCIIEPHMEHT Jenatb BbIBOZBI
SIBJISIEOTCS] Ha OCHOBE
OCHOBOH JUist SKCHIEpHMEHTAIb
BbIABIDKCHHS HBIX HaHHbIX.
runotes uteopuii, | [Ipusomuts
TIO3BOJITOT TIPUMEDBL,
TIPOBEPHTH TIOKa3bIBAIOLIHE,
HCTHHHOCTD 4TO!
TEOPETHHECKHX HaOmoneHus |
BbIBOZIOB,; SKCIIEPHMEHT
€CTECTBEHHOHAYYH | SIBISTFOTCS
ast TeOpHs 1aeT OCHOBO# [
BO3MOYKHOCTD BBIJBIDICHHSA
00BSACHATL THIIOTE3 U
H3BECTHBIE TeopHi],
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SBACHIM NPHPOAL! | TIOIBOUDIFOT
1 HayuHbie HaKTsL, | HPOBSPHTL
TPEACKA3HIBATD HCTHHBOCTD
€IIe HEM3BECTHBIE | TOOPETHYECKIX
ABIICHETA BHIBOAOB,
ECTECIBEHHOHAYY
Has TEOPUA AaeT
BOSMOMEOLTE
ofbscHTS
M3BCCTHBIC
FBIICHMA
TIPHPOIE 1
HayYHER hakTer
MPEACKATHIBATD
(eliig
HEH3BECTHRIC
ARFCHIA
Tectuposasne | KoHTpoms sHamuii Ouenxa ywenng | Ouenxa Ouenxa Bomnpocs:
[0 ONPEACHCHHDBIM pasmiiiaTh HABbIKOB cnocodHOCTH TIpHAATATCA
npodnenam KOHKPETHBIS TOTIMECKOTO OMEPaTHBHO H
TOHATHA AHATH3A H Ka4YeCTBCHHO
CHHTE3a npH OTBCHETE Ha
COMOCTABNICHNN NOCTABJICHHBIC
KOHKPETHBIX BOTIPOCHL
TIOHATHIE
IIpaMepnble TecTOBLIE 3aXaBHE
no gusuke:
1. TIpouniecchl, KOTOpEIC XapaKTEPU3YyIOTCH ONPEACIEHHOH NOBTOPAEMOCTHIO BO BPEMEHH
1. BomHa
2. nepeMelieHte
3. xonebanus
4. uMOyasc
2. Benuunna A B ypasHenun © = Acos(@f +¢,)
I. amnnutyna
2. HactoTa
3. nepemeieHHe
4. muxIMYecKas 4yacrora
3. Benuemna @ B ypasmennu S = A cos(@l + @)
1. ammawTyza
2. yactoTa
3. nepemMeilcHHe
4. UMKIWHECKas 4aCToTa
110 XMMHH
1. MaxcuManbHas 3neKTPOHHAs EMKOCTh P-TIOXYPOBHS paBHa
1.2 2)4;
3)6; 4)8.

2. SrexTpOHHOE CTpOSHNE HeHTPANILHOTO ATOMA JKele3a COOTBETCTBYET KOHGUTYDaLHH
2,2 2 2
a) Is 23‘2p63s 3p63d64s ;
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6) 1s? 2s™2p°3s?3p°®3d®;
B) 1s’ 2522p63sz3p63d74sl;
r) 1s* 2572p°3s?3p®3d%4s'4p’.

3. Kakoe yTBep)xieHue ournboqHO?

I) I'naBHOE KBaHTOBOE HHCIIO N ONPEAEISIET SHEPTHIO OPOUTAIM U IPUHHAMAET 3HAYEHHS
1,2,3...00

2) Cornacuo npuHuumy [ayny Ha kaxn0# aToMHON OpOUTANIH MOXKET HAXONUTLCS He
Oonee IBYX 3J€KTPOHOB C aHTUMAPATIIEIBHBIMH CIIMHAMH.

3) B cOOTBETCTBHH C 3JIEKTPOHHBIM CTPOCHHEM aTOMOB CEJIEH H XPOM OTHOCSATCS
COOTBETCTBEHHO K p- U d-3JIeMEHTaM.

4) Atomsl hochopa B OCHOBHOM COCTOSTHHH UMEIOT OJJHH HECAPEHHbIN SITEKTPOH.

110 OMOJIOTHH:

1. SHepretuteckas, 3anacaroasi, 3aluTHas, CTPOUTENBHAS, PErYJIATOPHAs — 9TO

byHKOUMN. ..
1. numugos 2. beKoB
3.yrjieBof0oB 4. ButaMHHOB

3. I'mobyna — 370 ... CTpyKTypa GENKOB.

1. mepBu4Has 2. BropuuHas

3. TpeTuyHas 4. YetBepTuuHas

3. Knetku ¢ Xopo1o o(popMIEHHBIM SAPOM
1. syKapHOTHI 2. I'ameTsl

3. anaspo0kI 4. ITpokapuoTsl

[IpaMepHbie BOMPOCHI A5l NPOBEACHHANA YCTHOrO ONpoca (KOHTPOJLHBIX paboT)
1.MeTonp! uuTONOTHH

2. Knerounas teopus T. [lIBanna

3.OcHOBHBIE NIOJIOXKEHHUsI COBPEMEHHOH KJIETOYHOH TEOpUH
4. XvMu4ecKkue 35IeMEHTHl KIEeTKH

5. XMHYECKHe BELIECTBA KIETKU

6.Bona u €€ ponb B KieTke

7. MuHepanbHbI€ BEHIECTBA U UX POJIb B KIIETKE

8. YrneBonbl U UX POJIb B )XH3HEAEATENbHOCTH KIIETKH
9.JIunuast ¥ UX PONIb B XKU3HEACATEIBHOCTH KISTKH

10. Ctpoenue u GpyHkIH 6eKoB

11. HyxienHOBBIE KUCIOTHI

[IpuMepHbIe BOHPOCH AJisi KOHTPOJIS CAMOCTOATEIbHOH paboThl

I . Metponorus B npodeccuu

2 ®u3uka B npodeccun (3HayeHre GU3UKH IPH OCBOEHUH MTPOPECCHHN )
3. TlorpemHocTH U3MEPEHUH

4. CKOpoCTH B IPUPOJIE ¥ TEXHUKE.

5. anuneo I'anmuieli — oCHOBATENH TOYHOTO €CTECTBO3HAHHSA

6. 3HaueHue oTKphITHi [ anunes
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7. Ucaax HploTOH — co3zarens kiaccudeckon pusnku

8. Cuibl B IpUpOZE U TEXHHUKE

9.V npTpa3ByK U €0 UCTONb30BaHUE B MEAULIMHE U TEXHUKE

10.PanguoakTHBHBIE U3Ty4EHUS U UX BO3AEHCTBUE Ha )KHBbHIE OpPraHHU3MbI

Io xumuu

1.Baxknelinive cOeIMHEHHS] METAJUIOB M HEMETAJUIOB B IIPHPOJC U XO3IHCTBEHHOM
ZIeATENBbHOCTH YeioBeka

2. IlpuponHbie HCTOYHHKH YTIIEBOAOPOIOB

3. BaxkHe#iye coOeIMHEHHS] METAJLIOB H HEMETAJUIOB B TIPHPOJIE U XO3IHCTBEHHOM
JIEATENBHOCTH YeNIOBEeKa

4. KpHcTannuyeckye peilieTky BeIeCTs ¢ Pa3THIHbIMU BUAAMH XHMHUECKOH CBA3U
5. Ponb B KJi€TKE HEOPraHWYECKUX U OPTaHHUYECKUX BELIECTB

o buonozuu

1.Bupycel — B030ynuTenu HHMEKIIHOHHBIX 3a00JIeBaHu T

2.Bupyc nmmyHnoneduuuta yenosexa (BMY). Ipodunaxruka BUY-nndexym

3. 'eHeTuteckre 3aKOHOMEPHOCTH CENECKIIMH

4.Y4enue H.U. BaBunoBa o LeHTpax MHOr00Opa3us U MPOHUCXOXKAEHHS KYJIbTYPHBIX
pacTeHui

5.1'unoTe3pl MPOUCXONKACHUS XKU3HU

6.I'nobanbHble H3MeHeHYs B OHOcdepe Mo BIUSHHEM AESTeNbHOCTH YelioBeKa

7.4. Oneno4Hbie CPeNCTB AJisi HPOBEACHH NPOMEKYTOUYHOH ATTECTANAH

® . Jluunele TIpumepnt
opmMa 3 v [Ipaxrnueckuii
HaHHA MEHHS KayecTBa OLIEHOYHBIX
aTTecTalul OTBIT (BNIAZIETH)
CTyIieHTa CperncTB
Juddepenuu | Kontpons Ouenka ymenns | OueHka HaBBIKOB Onenka Bonpocsr:
POBaHHbII1 3HaHUs OA30BBHIX | MOHUMATb JIOTHYECKOTO cniocobHocTH AT
3a4eT TTOJIOKEHHH B CHELHANBHYIO COMNOCTABIEHHS H rPaMOTHO H
obnactu TEPMHHOJOTHIO | XapaKTePHCTHKH YETKO H3JIaraTh
€CTECTBO3HAHHA 00BbexToB MaTepHan
Ounenxa ymenus | OueHka HaBLIKOB Onenka 3azauu
pemaTh TUHOBLIE | JOTHYECKOTO cniocobHOCTH TIPUJIaTal0TCA
3a0a44 B MBIIIIEHHS TTPH rpaMOTHO H
obmactH peLIeHHH 33134 B 9ETKO H3JIaraTh
npodeccronanpy | obnactu XOZ pEeHIeHHUs
oii nesaTenbHOCTH | TpodeccHoHANBHON | 3amay B obnactu
JAEATeIbHOCTH npodeccHoHanb
HOH
NeATeNbHOCTH H
apryMEHTHPOBA
Th PE3yJIbTAThI

7.4.1 IlpumepHble BONpPOCH! JJisi HpOBeleHHs NPOMEKYTOUHOH aTTeCTANHH
(1nppepennEpoBaHHbIH 32a4eT)

ol oL ol b e

Mexanudeckoe aBwxeHue. MarepuanpHas Touka. Tesno orcyera.
Tpaextopus. [Tyts. Ilepemenienne. CxopocTsb.
PaBHOMepeMeHHOE MPSIMOJIMHEHHOE NBHKEHHE. Y CKOPEHHE.
CrobonHoe naaenue Ten. Bnusinue yckopeHuli Ha )KHUBbIE OPraHU3MBbl.
PaBHOMEpHOE NBUIKEHHUE TI0 OKPYKHOCTH U ero XapakTtepuctuku. [lepuon.
OTHOCHTENBHOCTH MEXaHUUIECKOTo ABIKEHUS. CII0KEHHUE CKOPOCTEH.
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7. IlpuHumn uHepuuu. 3akoHsl HeroTOHA.

8. JlBwxeHue Tena noj neiicTBUeM HECKONbKUX cuil. ClIoMeHHe BEKTOPOB.

9.  Hwmnynsc Tena. 3aMKHYyTast CHCTEMA. 3aKOH COXPAHEeHHUs UMITYJIBCA.

10.  Bpoynosckoe newxenue. ubdysus. Juddysus B xuBoit npupone.

11.  Pasmepsl u maccel Moniekys 1 atoMoB. I[loctosinnas ABoraapo. MneanbHeili ra3.

12.  Tepmoaunamudeckue napametpsl. laBnenue rasa. /lasnenue atMocQepsi.

13.  Temnepatypa. TepmonnHamuueckas mikana KeasBuHa.

14.  BopsHo# map B atmochepe. AGCOMOTHAsE H OTHOCUTENbHAS BIQKHOCTD BO3AYXA.

15.  XapaxTepucTuka XHIKOT0 COCTOSIHUS BenlecTsa. biwkHuil mopsamnox.

16. CwmauuBanue. Kanmwuiaprocts. KanmwuisipHele siBieHHST B OBITY, MOpHUPOAE,
OpraHu3Me 4YeNoBeKa.

17, Kpucrannuueckue u amopdusie tena. Kpucrannorpadus.

18. TIlepuomuueckuii 3axon /1. Menneneera

19.  Kpucrannuueckue pemetku. OHHAas XUMHYECKas CBA3b

20.  YrneBomopozpl

21.  Xumuueckue peakiuu U ux knaccuduranus. CKopocTh XUMHUECKOH peakiuy

22,  XWMHYECKUE HCTOYHMKH TOKA

23. llpenenbHbie U HENPENEIbHBIE YTIIEBOIOPOIBI

24. T'enetuka 4enoBeka

25.  Cucrema kpoBOOOpaIeHus YeIoBeKa

26. BrouenutensHas cucteMa uesioBeka. [{pixaTenpHas CHCTEMa YeloBeKa

27. 3penHue u ciuyx deroBexa

28. Bopnubiii 6anasc U GyHKIHH BOIBI B OpPraHU3Me YeaoBeka

29. Buramunbl. bone3nu, o0ycnoBneHHblE BUTAMUHHOM HEIOCTATOYHOCTHIO MIIH WX
H30BITOYHOCTHIO

30. Topmonsl. Knaccudukanus v cBOHCTBA TOPMOHOB

31. ®akTops! BIHSIOMHUE HA COCTOSHHUE 3I0POBBS

32. HacnenctseHHsle 3a00eBaHys

7.4.2. llpumepnbie 3aaaun Ha AuddepennupoBanHbIi 3a4eT
1) KakoBa xecTkoCTh NMPYXHHBI, €Cliu Tpy3 Maccoil 10 kr pactsruBaeT npyxuHy Ha 10
CM.
2) Kaxkoit rpy3 Hy»HO MOJBECUTH K MpyskuHE xEcTkocThi0 1000H/M, 4TOOBI pacTsIHyTh
ee Ha 20 cm.
3) I'py3 maccoif 3 kr pactaruBaeT npyxrHy Ha 5 cm. Kakum momxeH OBITH Ipys,
KOTOPBIH pacTsSHET NPY)XKUHY Ha §CM.
4) YkaxxuTe, Kakoe BELIECTBO SABISIETCS] OKUCIUTENEM, KaKO€ BOCCTAHOBUTENEM:
Cu + HNO; = Cu (NO3), + NO + H)O  onpenenute k03pPULHUEHTH METOLAOM
3NIEKTPOHHOTO OanaHca
5) Ykaxurte, Kakoe BEILECTBO SBIISETCS OKHCIHTENIEM, KaKOE BOCCTAHOBHTEIEM:
NH; + Br, = Ny + NHyBr  onpenenure ko3 QuiLiHeHTs METOIOM 3IEKTPOHHOIO OajiaHca
6) Hanwimure ypaBHEHHE TPOTEKAIOWEH peakiuyd B MOJEKYIIPHOM M HOHHO-
mMosnekyJisipHoM Buae. O0bscHuUTE novuemMy oHa npotekaet? KapOoHar kanus + rHapOKCHI
Oapust
7) Kako¥ THN KOB&JIEHTHOH CBs3W — TOJIIPHAs WJH HENOJsSIpHAas — B MOJIEKyjaax
cnenyromux Bemects? CO,, HyO, H,S, ClL,0; PCls? K atomam, kakux 3J€MEHTOB
CMEMmaroTCs 001Ke ANEKTPOHHBIE TIAPhI B 3THX MoNeKyJiax?



8. JONOJIHUTEJBHOE OBECINEYEHUE JUCHUITLINHbI

Ipuaoxenue 1. Kparkmii KoOHCHEKT JIeKNHOHHBIX 3AHATHH

Hoepnaa u mepmosioepras >nepeemuxa

SnepHBIfi peakTOp — YCTPOHCTBO, B KOTOPOM OCYIIECTBISIETCS yIpaBiisiemast
si7icpHasl UeTHas peakiiys, COMPOBOKAAIOIIAsICS BhIENeHHeM SHeprun. TlepBrlit saepHblit
peaktop noctpoed B gekabpe 1942 B CHIA nox pykoBoacteom 3. @epmu. B Esporne
TIEPBBIH IEPHBIN peakTop nyuieH B Jekadbpe 1946 B MockBe noj pykoBoactsom U .B.
KypuaroBa. CocTaBHBIMH YacTsMH JOOOTO SIIEPHOTO PEaKTOpa SBJSIOTCA. aKTHBHAs
30Ha C SAEPHBIM TOILUIUBOM, OKPY>KEHHAsi OTpakaTeslieM HEHTPOHOB, TEIJIOHOCHUTENS,
CHCTEeMa DEryJMpOBaHHs LICMHOH peakiMHu, 3aluTa, cucteMa ympasieHus. OcHOBHOH
XapaKkTEePUCTHKOH SEPHOTO peaKTopa ABISeTCS €ro MOLHOCTb.

Atomnas snextpoctaHuus (ASC) — snexTpocTaHlMs, B KOTOPOHW aToMHas
(sinepHas) sHeprus mpeobpasyercsi B eKTpuueckyro. ['enepatopom sueprun Ha ADC
SBIIAETCS aTOMHBIH peakTop. Temno, KOTOpoe BBIIENSETCS B PEAKTOPE B PE3yNbTaTe
LENHOH peakuuy JOENeHHs SAep HEKOTOPBIX THKENBIX BIIEMEHTOB mpeodpaszyercs B
aniexkTposHepruto. B otnuune ot TOC, pabortatomux Ha opranudeckom tomimse, ADC
paboTaeT Ha siiepHOM ToriuBe (B ocHOBHOM 3T0 233U, 235U. 239Pu).

Brustcnuii u oanvHuii Kocmoc

K rpynme OonbUiMX TUIAHET OTHOCSATCS IUIAHETHI TMTAHTHI M TUIAHETHI 3€MHOMN
rpynnel. K nepseim otHocaT ¥Onutep, CatypH, Ypan, HentyH u IIiyToH, kKO BTOpBIM -
Mepxkypuii, Benepy, 3emmto u Mapc.

Manble mnaHeTsl (ACTepouzbl) — 3TO KOCMHYECKHE Teja pa3MepoM B COTHH
KAJIOMETPOB M MEHbLIE, ABMXKYyIIKHecs BOKpyr ConHLa MO 3JUIMITHUYECKHM OpOHTaM,
PacIonoXKeHHBIM, B OCHOBHOM, Mexy opoutamMu Mapca u FOnutepa. Cambie ManeHbkue
acTepouzibl UMEIOT pa3Mep Heckolbko MeHblie 1 kM. Yucno Manibix miaHeT OBICTpo
pacTeT MpH Mepexosie OT KPYIHBIX K MEJIKHM, KOTOPBIE )K€ MOXHO CHMTATh KPYIHBIMH
METEOPUTHBIMH TETAMU.

3Be3npl B Hawell [anaktuike «Mneunsiii IlyTe» 00pa3yroT €IMHYIO 3BE3HYIO
CHUCTEMY M CTPYIIIIHMPOBAHBI B CPaBHUTEIBHO TECHble cKomieHus. Haubonee spkue u
MacCHBHBIE 3BE3/Ibl, 2 Taloke OONBIMHCTBO TYMAHHOCTEH M HaAllla COJTHEYHAsl CUCTEMa
HaxonsTca BOJMM3M TUIOCKOCTH, HO O4YE€Hb Jajieko oT ueHtpa [amaktuku. OHU ABHXKYTCS
BOKPYT OOLIEro LEHTpa TSKECTH, KOTOPHIl 00pa3yeTcss OrpOMHBIM CKOIUIEHHEM 3BE3[ B
anpe. Bokpyr Hero u coBepliaeTcs IBHIKEHHE BCeX 3B€3/, B ToM yucie U ConmHia.

Xumuueckas céa3e

HoHHasi cBsI3b — 4acTHBI ciy4ali KOBaIEHTHOH, Kkorza oOpa3oBaBliascs
SIEKTPOHHAs Mapa MOJIHOCTHIO MPUHAIEKUT Oosiee 3IEKTPOOTPHULATENBHOMY aTOMY,
CTaHOBALEMYyCsl aHuOHOM. OCHOBOW Uil BbIAENEHHSI 3TOH CBS3M B OTACNBHBIA THUMN
CITy’KUT TO OOCTOATENECTBO, UYTO COEOHHEHHS C TaKOH CBS3bI0 MO)KHO OIMCHIBATH B
JMEKTPOCTATHYECKOM  MpHONMKEHWM, CUHUTAsh MOHHYIO CBsA3b  OOYCIIOBIEHHOH
NPUTSHKEHHUEM TIONIOXKUTENBHBIX W OTPUIATENBHBIX HMOHOB. B3ammozelcTBHe HOHOB
MPOTUBOIOJIOKHOTO 3HAaka HE 3aBHCHT OT HallpaBjeHHs, a KYJOHOBCKHE CHIIBI HE
06nanaroT CBOMCTBOM HACHILEHHOCTH. [103TOMY Ka)ciblii MOH B MOHHOM COECIUHEHHHU
TIPUTATUBAET TAKOE HYHCJIO HOHOB NPOTHUBOMOJIOKHOTO 3HaKa, 4ToObl 00pasoBanach
KPUCTAJUTHYECKAsi PEeLIeTka HOHHOTO THIA. B HOHHOM kpHcTanie HeT MostekyJl. Kaxmbiit
HOH OKPYXXEH ONPEIENICHHBIM YKCJIOM HOHOB APYroro 3Haka (KOOPAMHALMOHHOE YHCIIO
poHa). VoHHBIE mapel MOTYT CYINECTBOBaTh B Ta3000pa3HOM COCTOSSHMM B BHIE
moJsApHBIX Moyiekys. B rasoobpazHom coctosiuuu NaCl umeer IUIOJIBHBIH MOMEHT
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~3-107% Kn'm, 4T0 coOTBeTCTBYeT cMeuienmio 0,8 3apsjia NeKTPOHA Ha IUIHHY CBS3U
0,236 um ot Na k Cl, 1. e. Na™*"C1"*,

Mertannuueckas CBfA3b BO3HUKAET B pE3yJbTaTe€ YacCTUYHOU JeNioKanu3aluy
BQJICHTHBIX 3JIEKTPOHOB, KOTOPBIE HOCTAaTOYHO CBOOOJHO [BHXYTCA B PELIETKE
METAJIOB, 3JIEKTPOCTATUYECKM B3aUMOICHUCTBYS C TMOJIOKUTENIBHO 3apsSKEHHBIMH
voHamy. CHIbl CBSI3W HE JIOKAJIM30BaHBl M HE HANpPABJCHBI, a JCNOKAIU3UPOBAHHbBIC
3JIEKTPOHBI OOYCJIOBJIMBAIOT BBICOKYKH) TEMJIO- M 3JIEKTPONPOBOAHOCTH. BomoponHas
cBsizb. Ee oOpa3oBaHue 0OYCIOBIEHO TEM, YTO B PE3YJbTATE€ CHUJIBHOTO CMELEHHS
SNIEKTPOHHOH maphl K 3JeKTPOOTPULIATEIFHOMY aTOMy aTOM BOAOpoJia, o0nanaromui
3 ekTUBHBIM MOJOKHUTENBHBIM 3apsiiOM, MOXET B3aHMOACHCTBOBATH C JAPYTHM
snektpootpuniarenbabiM  atoMoM (F, O, N, pexe Cl, Br, S). DOueprus Ttakoro
3MEKTPOCTATHYECKOro B3ammozekcTaus coctasimsier 20—100 k/br-mons . Bomopoarsie
CBSI3U MOTYT OBbITh BHYTPU- U MEXMOJEKYJISIPHBIMH. BHYTpUMONEKYIIpHAs BOJOPOAHAs
CBs3b 00pasyeTcs, HanpuMep, B AlleTUJIALIETOHE U COTPOBOKIACTCS 3aMbIKAHUEM ITUKIIA.

I'enemura

I'eneTiika — Hayka O HaClE€ICTBEHHOCTH W W3MEHYHBOCTH. Hacredcmeennocme
00BIYHO ONPENENsIOT, KaKk CIOCOOHOCTh OPTraHH3MOB BOCHPOHM3BOIAUTH cebe nonobHoe,
KaK CBOWCTBO POAMTENIbCKUX 0C00€H nepesaBaTh CBOU MPHU3HAKK U CBOHCTBA MOTOMCTBY.
DTHUM TEPMUHOM ONPEAENSIOT TAKKE CXOACTBO POACTBEHHBIX 0co0eil Mex Iy coboi.

Y. JlapBuH OoTMEHaJ, YTO NOTOMKH, KaK MPABUJIO, HE SBJISIOTCS TOUHOH Komuei
pOOUTENbCKUX oOco0el, Tak Kak Hapsmy C HacJeACTBEHHOCTHIO UM TNpUCYIla
U3MEHYUBOCb, KOTOPAs MPOSIBIISETCS B PA3THUUSIX OTAETBHBIX OPraHOB, MPHU3HAKOB HJIH
CBOMCTB, WJIH KOMILIEKCA WX Y TIOTOMKOB TI0 CPaBHEHHIO C POAUTENSIMHU U POJICTBEHHBIMU
0Co0sIMHU.

3ajauell TEHETHKH SBISETCS H3YYEHHE [Eepeadyud HaCJEeACTBEHHOCTH OT
ponuTteneii noromkam. IIpeeMCTBEHHOCTh MEXIY MOKOJICHHUIMH OCYIIECTBIIAECTCS TYTEM
MOJIOBOr0, OECMONOr0 WKW BEreTaTUBHOTO pasMHOXeHus. [Ipu mosioBoM pa3sMHOXEHHH
BO3ZHHUKHOBEHHE HOBOTO TIOKOJIEHHUS TIPOUCXONHUT B PE3YJIBTATE CIMSIHUA MATEPUHCKOH U
OTLIOBCKOH TOJIOBBIX KJIETOK, MO3TOMY TOTOMKH HECYT MPHU3HAKU 00EMX POJUTENBCKUX
dopm. TlomoBeie KJIETKM COCTaBISIOT HUYTOXKHO Majyl MO0 MHOTOKJIETOYHOTO
opranu3mMa. OHU COTEPIKAT HACIEOCHBEHHYIO UHDOPMAYUI0 COBOKYITHOCTH T€HOB €HHHUII
HaciencTBeHHoCTH. HacnencteenHas wuHdopMaius  onpenenser UeTKUH  MJaH
OHTOTEHE3a, B TMPOLECCE KOTOPOTO pa3BUBAIOTCS U (QOpMHUpYIOTCS crienupuueckue s
JTaHHOH 0cO0U CBOHCTBA U MPU3HAKH.

M. E. Jlo6GamoB paer cnenywomee ormpenenenue: «HacnencTBeHHOCThIO Ha-
' 3pIBAETCsl CBOKWCTBO OPraHW3MOB OOECMEYHBATH MATEPHUATBHYI0O U (DYHKIHOHAJIBHYIO
MPEEMCTBEHHOCTh MEXIY IIOKOJICHUSIMU, a Takke oOycnoBiuBaTh creunnduyeckuit
XapakTep UHIUBUIYATBHOTO Pa3BUTHs B ONIPENETIEHHBIX YCIOBUSAX BHEIIHEH CPEIBI».

Hapsiny ¢ TepMHHOM «HACIEACTBEHHOCTH» B TIEHETHKE MPUMEHSIOT TEPMHHBI
«HACJICIOBAHUE» U (HACIENyeMOCThY». HacrnedoeaHuerm Ha3bIBAIOT MPOLECC MEpenaqu
HACNENCTBEHHBIX 3a0aTKOB HJIM HACNEICTBEHHONW HH(OpPMALMU OT OJHOTO MOKOJECHUS
JIPYroMy, B PE3yJIbTATe Yero y MOTOMKOB (hOPMUPYIOTCS ONpeAesieHHBIE MPU3HAKH U
CBOMCTBa, MPUCYILIHE POAUTEILCKUM 0C0O0sIM. TEPMHHOM «HACIEAYEMOCTE» 0003HAYAIOT
JIOJTFO TEHETHYECKOH U3MEHYHBOCTH B 001l (PEHOTHMHYECKOH M3MEHUYHUBOCTH TTPU3HAKA
B KOHKPETHOM MOMYMALKH )XMBOTHBIX HITH PACTEHHH.
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Penensusn
Ha yyeOHy1o nporpammy yuebnoii nucumminasl B/I.08 EcrecTBoznanue
st cnenuanbHOCTH 43.02.11 INocTHHHUYHBIH cepBUC

Pabouas nporpamma yue6GHoli mucumruiudsl BJ[.08 EctectBo3snanme paspaboraHa Ha
ocHOBe TpeboBaHHH PenepasbHOrO rocyIapCTBEHHOro 00pa3oBaTeNBHOr0 CTaHaAapTa (Hajiee —
®I'OC), npenbaBaseMBIX K CTPYKType, CONEPKAHHMIO W pe3yibTaTaM OCBOEHMs Y4eOHOH
aucuuruidHel bJ[.08 EctecTBO3HaHME, B COOTBETCTBHU C PeKOMEHOALMSAMH MO OpraHU3ANUN
NOTy4eHHs CpeHero o01ero o0pasoBanys B Npenesiax 0OCBOSHHUs 00pa30BaTEIbHbIX MPOrpaMM
cpenHero npoQecCHOHANBHOTO 00pa3oBaHMs Ha 0ase OCHOBHOTO 00Iiero o0pa3oBaHHs ¢
ydaetom Tpebosannii ®I'OC mo crnenuasbHOCTH CpEeJHEro MpogecCHOHATBLHOr0 00pa3oBaHHs
(manee CIIO) 43.02.11 TocTHHWHYHBIN CepBHC, YTBEPXKICHHOTO TNPHKAa30M MHHHCTEPCTBA
obpasosanusi ¥ HaykH Poccuiickoii ®emepanuu ot 07.05.2014 Ned75, 3aperncTpupoBaH B
Munucrepetse roctulud Poccun 26.06.2014 Ne 32876.

Pabouass mporpamma SBJS€TCS YacThlO OCHOBHOHM MpodhecCHOHAIBHON 00pa30BaTe/IbHOM
nporpammel B cootBetcTBUM ¢ @I'OC cpennero (nonHoro) obuiero oopaszosanus u ®I'OC no
cnegranbHocTy CITIO 43.02.11 Toctunuusbii cepBuc ¢ xBanubukaiueli «MeHemkepy.
Paboyass nporpamma yueOHOH JHMCHMIUTMHBI HampaBjieHAa HA OCBOGHWE 3HAHUH O
GbyHnaMeHTaNbHbIX (U3UYECKUX, XHUMHUUYECKHX W OHOJIOTHUECKHMX 3aKOHAX M TNPHHIIMIAX,
JIeXalux B OCHOBE COBPEMEHHOH €CTeCTBEHHOHAyYHOH KapTHHBI MHpa, Haubojee BaXKHBIX
OTKDBHITHAX, OKA3ABIIMX ONPEAEISIIOIEE BJIMSHHE HA pa3BUTHE TEXHWKU W TEXHOJOTHH,
METOJaxX Hay4HOTO II03HaHHA. B mnporpaMMy BKIIOYEHO COAEpKaHWE, HamnpaBlieHHOE Ha
(GOpMUPOBAaHHE Y CTYJEHTOB KOMIETCHIHH, HEOOXOAWMBIX Uil KAYECTBEHHOrO OCBOECHHS
OINIOIT CIIO Ha 6a3e ocHOBHOrO 00miero 00pa3oBaHusI C IMOJYYCHHEM CpeaHero obInero
0o0pa3oBaHus, TNpOrpaMMbl ITOATOTOBKH  KBaTHU(HUHPOBAHHBIX paboumx, CHYXKalluX,
IPOrpamMMBbl [TOArOTOBKH CHELUATUCTOB CPEAHETO 3BEHA.

Conepxanne pabouell mporpammbl y4eOHON AMCUMIUIMHBI TOJHOCTBIO COOTBETCTBYET
tpedosannsm @®I'OC cpennero mpodeccnoHansHOro 00pa3oBanus 1o cnenuanbroctd 43.02.11
l'octuHnunblfl cepBuc. M3yuyeHue naHHOW IUCHMIUIMHBL — crnocoOcTByeT 3(dexTuBHON H
Ka4eCTBEHHOH NIOJITOTOBKE MOJIOJIBIX CIIELIHANHCTOB.

[Macnopt nporpaMMbi 0OOCHOBaHHO U MOJHO OTPa)XaeT COASpKaHUe JUCLMIUIMHBI, €€ pOjb U
MECTO B MOJTOTOBKE CIELHAJHCTa CPEOHEro 3BeHa, pacKpbiBaeT LM W 3a4add y4eOHOMH
aucnuiuivHbel. OnpeneneHsl TpeOOBaHWS K YMEHUSM W 3HAHUSAM CTYHEHTOB. Temarudeckui
IUIaH B conep)kaHHe yueOHOH NUCIMIUIHHBI pacKpbiBaeT MOCIENOBATENBHOCTD MPOXOIKICHHS
TeM, COOTBETCTBYET y4eOHOMY IUIaHy W PaclpelesieHUI0 4acoB. B mporpamme OIrpeneneHsl
(dopma mpOBENEHUS, LENH, 3a1auyd y4eOHOH AMCLUIUIMHBL, MPEICTABIEHBl MaTEpHAlbl JUis
TeKylied M TNpoOMexXyTouHoif arrecTalu. B mnporpamme peanu3oBaHbl IHAAKTHYECKHE
MPUHOUIBL  OOYYEHHS. LEJOCTHOCTh, CTPYKTYPHOCTB, OTPaK€HA B3aHMOCBA3b MEXIY
OTIENBHBIMH 3JIEMEHTAMH CTPYKTYPBI, YYTEHBI MEKITPEIMETHBIE CBA3H.

[lepedeHr peKOMEHIyeMOH OCHOBHOM ¥ JIONMOJMHUTENbHOH JHTEpaTypsl BKJIHOYAET
O0LUENOCTYNIHBIE MCTOYHMKM, U3JAHHBIE B TOCTeIHee BpeMs (HE TIO34HEe S5 JeT).
[Nepeuncnenusie MHTEpHET — pecypehl aKTyalbHbL H JOCTOBEPHBEI.

Pabouas mporpamma aucuuiuinHbl «EcTecTBO3HaHHE» MOXKET OBITh PEKOMEHIOBAHA IJis
UCTIONB30BaHUS B yuebHOM mpoiecce MNpPH MOATOTOBKE 1O cneuuansHoctd 43.02.11
['ocTUHUYHBIH CepBUC.

PeuenseHT: _ T
KaH,IIP[I[aT TCXHHYCCKHUX HAYK, IMPEroaaBatTeiib r[epBoifr KaTeropuu
®I'BOY BO «Ky0anckuii rocynapcTBEHHbIH YHUBEPCUTET)
B r. [enenmxuke (o25% // (s

g J1. J1. JleBuH



Penen3zus
Ha yuebHyro nporpamMmy yueOno# nucnumiunsl 5J1.08 EctecTBo3nanue
Aana cneunansHocTd 43.02.11 TocTHHUYHEIH cepBHC

Pabouas nporpamma yueGuoi mucuumamasl bJ].08 EctectBosHaHue paspabotaHa Ha
OCHOBE TpeboBaHHi DenepanbHOro rocyIapcTBEHHOr0 00pa3oBaTeNbHOr0 CTaHaapTa (Jasiee —
®I'OC), npenpsBNsAeMbIX K CTIPYKTYpe, COIEPKAHMIO M pe3yibTaTaM OCBOEHHS yuedHoH
aucuuiuiuHbel BJ[.08 EctecTBO3HaHME, B COOTBETCTBHH ¢ PeKOMEHIALHAMH IO OpraHu3aluu
TONy4eHus CpenHero obmero 06pasoBaHus B MPEENax OCBOEHUS 0Opa3s0BaTebHBIX porpamMm
CPEMHETO NPOPECCHOHANIBHOr0 06pasoBanys Ha 6a3e OCHOBHOTO 06LIEro o6pa3oBaHus C y4eTOM
Tpebdosanuii ®I'OC Mo CHEeHHATBHOCTH CPEAHEro MpOQEeCCHOHATBHOrO oOpazoBanus (masnee
CIIO) 43.02.11 T'oCTHHHYHBIHA CEPBHC, YTBEPKAEHHOTO TIPHKA30M Munucrepctsa 06pazoBanus
u Hayku Poccuiickolt ®enepauun ot 07.05.2014 Ne832, sapeructpuposad B MHHHCTEPCTBE
toctrimy Pocenn 26.06.2014 Ne 32876.

PaGouast mporpamma fBISETCS HYACTBHEO OCHOBHOH MPOGECCHOHATBHOMN 00pa3oBaTeaLHOM
nporpamMmel B cootBeTcTBUH ¢ ®I'OC cpemnero (momHoro) obmero obpasosanus ¥ ®IOC mo
cneuuaneHoctH CI10 43.02.11 INocTuHMYHEIH cepBHE ¢ kBannukanuet «Menemkepy.

Pabouasi mporpamma yueGHOM IMCUHIUIMHBI HAmpaBieHa HA OCBOGHHE 3HAHHH O
(yHnameHTanBHBIX (HU3HYECKHUX, XUMHUYECKMX M OHOJOTMYECKHX 3aKOHaX | NPUHUUNAX,
JeXalUX B OCHOBE COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MHpa, HauboJiee BaXKHBIX
OTKPBITHAX, OKA3aBILKX OMPEIEIIAIOIIEe BIMIHHE HA PA3BHTHE TEXHHKH M TEXHOIOTHH, METOax
H2y4HOTO MO3HaHHA. B nporpaMmy BKITIOYEHO conepikaHue, HaNpaBleHHoe Ha (POPMUPOBAHUE Y
CTYJAEHTOB KOMIIETEHIMH, HEOOXOMUMBIX JUIs KadecTBeHHOro ocBoeHust OITOIT CITIO ua 6asze
OCHOBHOro 001ero o6pa3oBaHus ¢ MOTyYEHHEM CPEIHEro OOIETo 0GPa30BAHIS, MPOrPAMMBL
NOJTOTOBKH KBAIM()MUUPOBAHHBIX pab0UuX, ClyKAIKUX, IPOrPaMMbI TOATOTOBKH CIIEHHATHCTOR
CPEIHEro 3BEHA.

Hacnopt nporpamMmel 060CHOBaHHO ¥ TIOIHO OTPAXAET CONEPIKAHUE JUCIHIUIHHEL, €€ POllb U
MECTO B IOIATrOTOBKE CIELHAJKMCTa CPEAHETO 3BEHA, PAacKpHIBACT LENH M 3a4a4u y4eOHoii
AucHUIUTUHGL. OnpeneneHsl TpeOOBAHUS K YMEHHUSIM U 3HAHKSAM CTYJEHTOB. TeMaTHYecKui iaH
H conepxaHue y4eOHOH AMCUUIUIMHBI PacKphIBaeT MOCIENOBATENLHOCTh MPOXOXKIEHHS TeM,
COOTBETCTBYET Y4eOHOMY IUIaHy W PACNpeNeeHHIO HacoB. B mporpamme ompeneneHs dpopma
POBEACHMUS, LENH, 3a1a4d y4eOHOH NUCLHIUIHHGI, MPEACTABICHBI MaTepyalibl Il TeKyLieh u
NPOMEXYTOUHOM arTecTalyy. B nporpaMme peann3oBanbl ARAAKTHUECKHE IPUHIATIE 00ydeHHs:
LEJIOCTHOCTh, CTPYKTYPHOCTH, OTpaK€Ha B3aMMOCBS3b MEXAy OTHEIBHBIMH 3J€MEHTAMH
CTPYKTYDBI, YYTEHBI MEKITPEIMETHBIE CBSA3H.

Conepxannie pabouedl mporpamMMsl yueOHOH NHUCUMIUIMHBI TIOJHOCTBIO COOTBETCTBYET
tpedosanmam OI'OC cpennero npodeccHoHaTbHOro 06pa3oBaHus 1o creuuansHocTd 43.02.11
Foctunnunelii cepeuc. Msydenue naHHOM MUCHMIUIMHBI — CHOCOOCTBYET S(0@EKTHUBHOH H
Ka4eCTBEHHOH MMOArOTOBKE MOJIOIBIX CIIELIHAIUCTOB.

Ilepeyenb pekOMEHIYeMOH OCHOBHONW M  JOMOJIHHTENHHON JIMTEPATYPhl  BKIIOYAET
OOLUENOCTYNHBIE HCTOYHMKM, U3JaHHBIE B TOCHenHee BpeMs (HE TIO3OHEE 5 JIeT).
INepeuncnenssie HTEpHET — pecypehl akTyalbHbL H JOCTOBEPHbk:,,

Pabouass mporpamma mucumumivesl «EcTecTBo3nap#e, \'z;ometj;ﬁm;rb pEKOMEHI0OBaHa IJis

' TEpg,

UCITIONB30BaHUs B yuebHOM TMpomecce TpU MOArOTOBKE - cnenmansHoctn  43.02.11

I'ocTuHMYHBIH cepBHC. MEOY
COW Ne 1

um. Aamupana s
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