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PaGouas mporpamma pa3paboTaHa B COOTBETCTBHH CO CIEAYIOUIMMH JOKYMEHTaMHU:
- (enepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEAHETO MPOECCHOHATBHOTO
obpazoBanusi mo mnpodeccun 39.01.01 CommanbHbIi paOOTHUK, 3apEeTrUCTPUPOBAHHBIM B
MunroctePoccun 20.08.2013 No29500, yrBepskIeHHBIM MpHUKa3oM MUHHCTEPCTBA 00pa30BaHUS H
Hayku Poccun ot 02.08.2013 1. Ne 690 ( pea. Ot 09.04.2015 Ne389);
- PEKOMEHJAIUSMU [0 OpraHU3aluu IOJIyYEeHUs CpeAHEero oOiero oOpazoBaHUs B Ipeleiax
OCBOEHHUsI 00pa3oBaTeibHBIX MPOTPaMM CpelHero mnpodeccuoHalbHOrO o0Opa3oBaHMs Ha Oasze
OCHOBHOTO o0011ero o0pa3oBaHus C ydeToM TpeOoBaHUil (enepalbHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNIbHBIX CTaHAAPTOB U IMOJIydaeMoil mpodeccud WU CHENHAIBbHOCTH CPEIHEero
npodeccroHabHOr0 06pazoBanus (mucbMo [lemaprameHTa rocyJapCTBEHHON IMOJMTUKH B cdepe
nmoaroToBku padouux kaapoB u JAIIO Mwunoo6pnayku Poccum ot 17.03.2015 Ne 06-259) (PI'AY
«DHUPO» 25.02. 2015 r.) W WX YTOYHECHHSIMH U JONOJHCHUSIMH, OX0OpeHHBIMH HayuHo-
metoanyeckuM coBetoM LI1O u cucrem kBanupukanuu OI'AY «DUPO» (mpotokon Ne3 ot 25mas
2017r.); ¢ yuerom IIpumepHOM OCHOBHOH 00pa30BaTCIbHON IIPOrpaMMbl CPEAHETO OOIIEro
oOpa3oBaHus, 0JA00peHHOH pemieHueM ¢GeaepaIbHOro y4eOHO-METOAUYECKOTO OObETUHEHUS TI0
o0mieMy o0pa3oBanuto (mpoTokoi oT 28 uroHs 2016 . Ne 2/16-3);
- IpUMEpHON MporpaMmoil oOmieoOpazoBarenbHOro yueOHoro mpeamera «EctecTBo3HaHue» s
npodeccuoHaIbHBIX ~ 00pa30BaTeNbHBIX ~ OpraHu3aluid  pexkoMeHjoBaHHOUW — DenepanbHbIM
roCyJapCTBEHHBIM aBTOHOMHBIM yupexJaeHneM «®DenepanbHblii HHCTUTYT Pa3BUTUS 00pa30BaHMD)
(OrAyY «®HPO») B KauecTBe MNPUMEPHOH MporpamMMbl JJIs  peaju3allid  OCHOBHOM
npogeccuoHanbHON 06pa3oBarenbHOM nporpaMMel CITO Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHus
Cc monydyeHHeM cpenHero oomero oo6OpazoBanus. (IIporokonr Ne 3 or 21 wmroms 2015
Perucrpannonnslii Homep peuensuu 374 ot 23 utons 2015 r.);
- «Metoukoil pa3paboTKu OCHOBHOH mpodeccroHanbHOM oOpa3oBaTenbHON mporpamMMbl CITO»
(M., ®UPO, 2014 1.)
ConepxaHue TporpaMMbl peaqu3yeTcsi B IPOLIECCe OCBOCHUS OOy4YaroIMMHUCS OCHOBHOM
npoeccuoHanbHONH 00pa30BaTENbHONM MPOrpaMMbl MOJTOTOBKHM KBAJH(PHUIHMPOBAHHBIX pPabOUuX,
ciyxkamux o npodeccun 39.01.01 ConmanbHblil paOOTHUK C MOJIyYEHHEM CPeAHEro o0pa3oBaHMUsL.
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1. MACIIOPT PABOYEH ITPOT'PAMMBI YYEFHOT O ITPEJIMETA
OVII. 09 ECTECTBO3HAHHUE

1.1 O6nacte npumMeHennst padoveii MporpamMmsbl

Pabouass mporpamma ydyebnoro mpeamera OVIL. 09 EcrecTBo3HaHuWe SBISETCS YacThiO
OCHOBHOU podeccuoHaATBLHOM o0pa3oBaTenbHOMI [POTPaMMBbI [ITKPC I'BIIOY
«O6pazoBarenbHbiil eHTp ¢. Kampimmiay mo npodeccun CITO 39.01.01 CommansHeiii pabOTHHK,
pa3pabdotanHoii B cootBercTBUU ¢ PI'OC CIIO.
Pabowas mporpamma y4eOHOTO mpenMeTa MOKET OBITh HCIIOJIb30BaHa U MPO(ecCHOHATBLHOU
MOJATOTOBKH IO MPO(ECCHSIM TEXHHUECKOTO PO QIS
1.2 MecTo yueOHOro npeaMera B CTPYKType OCHOBHOM npogeccuoHaIbHOoi 00pa3oBaTe/IbHOM
NporpaMmbI: 0011e00pa30BaTEIbHBIA UK.
1.3 Heaun u 3apaum yuyeOHOro mpeaMera — Tpe0OBaHHSl K pe3yJIbTaTaM OCBOEHHSI Y4eOHOIO
npeaMeTa:

Conepxanne mporpammbl OVYIL. 09 EcrecTBo3HaHWe HANpaBICHO HA JIOCTHIKCHHE
CHEAYIOUIUX LeJIei:
- OCBOCHHE 3HAHUH O COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHE MHPa U METOaX €CTECTBEHHBIX
HayK; 3HAKOMCTBO ¢ HanOoJjee BaKHBIMU HJIESIMH M JOCTIDKEHHSIMUA €CTECTBO3HAHUS, OKa3aBIIUMHU
OTIpENIeNSIONIee BIUSHIE HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;
- OBJIaJICHUE YMEHUSIMH TIPUMEHSTh TTOJydeHHbBIE 3HAHUS 151 OOBSICHEHUS SBIICHUN OKPYKAIOIIETO
MHUpa, BOCHPHUATHS HWH(POPMAIMK €CTECTBEHHO-HAYYHOTO ¥ TMPO(EeCcCHOHANTBHO 3HAYAMOTO
CONICpKAHUS;, PA3BUTHE WHTEIUICKTYAIbHBIX, TBOPUYECKHUX CIIOCOOHOCTEH ¥ KPUTHYECKOTO
MBIIIUICHUSI B XOJI€ TPOBEICHUS TPOCTEHININX WMCCICOBAHMA, aHAIN3a SBICHUH, BOCIPHSATHS W
WHTEPIPETAIINH €CTECTBEHHO-HAYIHOW WH(POPMAIINH;
- BOCIUTaHHWE YOSKICHHOCTH B BO3MOXXHOCTH TIO3HAHHS 3aKOHHOW TPUPOABI M HCIIOJIB30BaHUS
JOCTHKEHHUM €CTeCTBEHHBIX HAYK Ui Pa3BUTHS HUBUIM3ALMH U MTOBBIIIEHNS KayecTBa KU3HH;
- TpPUMEHEHHE €CTECTBEHHO-HAyYyHBIX 3HaHUl B NpodEeCCHOHAIBHONW JEATENbHOCTH U
MOBCEHEBHOM KM3HU JUIsi oOecredeHus O€30MacCHOCTH JKU3HENEATENbHOCTH; TI'PaMOTHOIO
WCI0JIb30BAHUS COBPEMEHHBIX TEXHOJIOTHIA; OXpaHbl 3/I0POBBS, OKPYKAIOLIEH CPeIbl.

OcBoenne cozaepxkanus ydeOHoro mpeamera OVYII. 09 EcrectBo3nanume, oOecriedymBaet
JNOCTHKEHHE CTY/IEHTaMH CIIECAYIONIUX Pe3yabTaTOB:
* IUYHOCHIHDBIX .
JI.1 ycroiuuBbIi MHTEpEC K UCTOPUU M JIOCTIKEHUSIM B 00JacTU €CTECTBEHHBIX HAYK, UYBCTBO
TOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKH,
JI.2 TOTOBHOCTHh K MPOJOJIKEHHIO OOpa30BaHMA, MOBBIIICHUIO KBalu(pUKAIUU B H30paHHON
podeccuoHaAbHOM JIeATEIBHOCTH C UCIIOJIb30BAHNEM 3HAHUHN B 00J1aCTH €CTECTBEHHBIX HAYK;
JI.3 0OBEeKTMBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETEHIMH B OOJACTH €CTECTBEHHBIX HAyK s
YelloBeKa U 00IecTBa, YMEHUE HCIO0JIb30BAaTh TEXHOJIOIMYECKHUE JTOCTHXKEHHUS B 00JacTH (U3MKH,
XUMHH, OMOJOTHH Jisi TOBBIIMIEHUS COOCTBEHHOTO WHTEIIEKTYaJbHOTO Pa3BUTUSI B BHIOPAHHOM
npodeccuOHAIBHON 1eATEIbHOCTH;
JI.4 yMeHue mpoaHaNIU3UPOBATh TEXHOTEHHBIEC MOCIEACTBUS ISl OKPYXKAIOIIEH cpelibl, OBITOBOM U
MIPOU3BOJICTBEHHOMN JESATEIbHOCTH YEIIOBEKA;
JI.5 TOTOBHOCTH CaMOCTOATENBHO IOOBIBaTh HOBBIE AJisi Ce0s €CTECTBEHHO-HAYYHbIC 3HAHMS C
MCIOJIb30BAHUEM ISl 3TOTO JOCTYIHBIX HCTOYHUKOB MH(OPMALINK;
JI.6 yMeHHMe ympaBisiTh CBOEH MO3HABATENBLHON NESATEIBHOCTBIO, IPOBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOTO MHTEJUIEKTYaIbHOTO PAa3BUTHS;
JI.7 ymeHue BBICTpauBaThb KOHCTPYKTHUBHBIE B3aMMOOTHONICHUS B KOMaHJE MO PEIIEHUI0 OOIuX
3aJa4 B 00JIACTH €CTECTBO3HAHMUS;
* Memanpeomemmnupix:
M.1 oBnazgeHue yMEHHMSIMM U HaBbIKAMM Pa3IMYHBIX BHUJOB MO3HABATEIbHOHN AEATENBHOCTH IS
M3YUYEHHsI pa3HbIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOTO MUPA;
M.2 mpuMeHeHHE OCHOBHBIX METOJIOB TO3HaHHs (HAOIMIOAEHUS, HAYYHOTO OSKCIIEPUMEHTa) VIS
U3YUYEHHs] Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYyYHOW KapTHUHBI MHpPa, C KOTOPHIMH BO3HHKAeT
HEO0XOAMMOCTh CTAIKUBATHCS B Mo ecCHOHATBbHOI chepe;
M.3 yMmeHue ompenensaTh LEIH U 3a/1a4i AEATEIbHOCTH, BBIOMpATh CPEACTBA Ul UX JOCTHKCHHS
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Ha TIPAKTHKE;
M4 YMCHHUEC HUCIOJIB30BAaTh PA3JIMYHBIC MHCTOYHHUKHU JIA IIOJIYUCHUA CCTGCTBGHHO-Hay‘IHOfI
HH(bOpMaHHPI 1 OCHHUBATHL €€ JOCTOBCPHOCTD IJIA JOCTUKCHUA MMOCTABJICHHBIX ueneﬁ u 3a1a4,

* npeOMemHubiIx:

I1.1 chopmMupoBaHHOCTE TPEICTABICHHA O IIEJIOCTHONH COBPEMEHHOW eCTECTBEHHO-HAyYHOU
KapTHHE MHUpA, MPHUPOJE KaK €IMHOHN IIeIOCTHON CHUCTEME, B3aWMOCBS3H 4YeJOBEKa, MPUPOIBI U
oOriecTBa, MPOCTPaHCTBEHHO-BPEMEHHBIX MacIiTabax BeeneHHOH;

I1.2 BJIaICHUEC 3HAHUIMU O HanOoJIee BaKHBIX OTKPBITHUAX HW JOCTHIKCHHUAX B oOnactu
€CTCCTBO3HAaHUs, ITOBJIMABIINX HA 3BOJIOLIMIO HpeI[CTaBJIeHI/Iﬁ O MMpUpOJC, HA Pa3BUTUC TCXHUKU U
TEXHOJIOTHH;

I1.3 chopMUPOBAHHOCTh YMEHUS TMPUMEHSITh ECTECTBCHHO-HAYYHBIC 3HAHWS I OOBSICHCHHUS
OKPYXKAIOIIUX SIBJICHUH, COXPaHEHUS 3JI0POBbs, 0OecIeueHusi 0e30MacHOCTH JKU3HEACATEIbHOCTH,
6CpC)KHOFO OTHOIICHUA K IMPUPOJAEC, PAIMOHAJIIBHOTO MPUPOJOII0JIb30BaHNA, a@ TaKKC BBINIOJIHCHUA
POJIM TPaMOTHOTO OTPEOUTENS;

[1.4 cpopmMupoBaHHOCTH MPEJICTaBICHUM O HAYYHOM METOJIe MO3HAHMUS MPHUPOABI M CpEeACTBax
HU3YUCHUA MCTraMupa, MaKpoOMUpa W MHUKpOMHpA, BJIAJACHUC MNPpUCMaMH CCTCCTBCHHO-HAYYHBLIX
HaOJI0/IEHUH, ONIBITOB, UCCIEA0OBAHNN U OLIEHKH JJOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;

I1.5 BJIAICHUC HOHATHHHBIM anmaparoM C€CTCCTBCHHBIX HAYK, IMMO3BOJIAIONIMM I1I03HABAaTb MHUD,
Y4acTBOBaTb B JUCKYCCHUAX II0 CCTCCTBCHHO-HAYYHBIM BOIIpOCaM, HCIIOJb30BaTh pPa3JIMYHBIC
NCTOYHUKU I/IH(l)OpMaHI/II/I U1 TIOATOTOBKHU COOCTBEHHBIX pa60T, KPUTUYCCKH OTHOCUTBCA K
coobmeOnusam CMU, coaepxkammM HayIHYO HH()OPMAIHIO;

I1.6 chopMHUpPOBAHHOCTHP YMEHHN MOHUMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO 3HAHHS IS
KaXKJIOTO 4YeJOBeKa HEe3aBUCHMO OT €ro NMpoQecCHOHANIbHOU NEeATENbHOCTH, pa3indarh (PakTbl U
OLCHKH, CpaBHMUBATb OLCHOYHBLIC BBLIBOABI, BUACTH HUX CBA3b C KPUTCPUAMU OIICHOK H CBA3b
KPUTEPHUEB C ONPEICTCHHON CUCTEMOM IIEHHOCTEM.

I1.7 chopMupOBaHHOCTH COOCTBEHHOW MO3HUIIMHU 1O OTHOIICHHUIO K OHOJIOTHYECKON HMHGOpPMAIIHH,
MOJIy4aeMOil M3 pa3HbIX MCTOYHHMKOB, K TJOOAIbHBIM 3KOJOTHYECKUM IMpoOieMaM U MyTsIM HX
pelieHus

B mpomecce ocBoeHuss yaeOHOTo mpeaMera y OOydaromuxcsi JOJDKHBI (OPMHPOBATHCS OOIIHE
kommneteHuu (OK) (ITpunoxenue 1).

OK 1. [ToHMMaTh CYIIHOCTh U COIMATBHYIO 3HAYMMOCTh CBOEH Oyaymiel mpodeccun,
MPOSBJISITH K HEH YCTOMYMBBINA HHTEpEC

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTb, UCXO/IS U3 LIEJIU U CIIOCOOOB ee
JOCTHKEHHSI, ONIPEICIICHHBIX PYKOBOAUTEIEM

OK 3. AHanu3upoBaTh pabOUyIO CUTYAIIMIO, OCYIIECTBIIATh TEKYIIHH U UTOTOBBI KOHTPOJIb,

OIICHKY ¥ KOPPEKIHIO COOCTBEHHO /1€ TEIbHOCTH, HECTU OTBETCTBEHHOCTD 32
pe3ynbTaThl CBOeH pabOThHI

OK 4. Ocy1iecTBiATh MOUCK UH(POPMAIIUU, HE0OX0IUMOM [Tt 9 (HEKTUBHOTO BHITIOTHEHUS
po(eCcCHOHANBHBIX 33124

OK 5. Hcnonb3oBath HTHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIEC TEXHOJIOTUU B
po(heCCHOHALHON ICATEIILHOCTH

OK 6. PaGorate B koMane, 3¢ (eKTUBHO 00MIATHCS ¢ KOJIETraMH, PYKOBOJICTBOM,
KITMEHTaMU

OK.7 HcnonHATh  BOMHCKYIO  OOS3aHHOCTh, B TOM  UHCI€ C [PUMEHEHHEM

npodecCHOHANbHBIX 3HAHUHN (JIJ1s1 FOHOIIIEH )

1.4. PexoMeHayemoe KOJIHYECTBO YaCOB Ha OCBOEHHME NPHMMEPHOIl NPOrpaMmbl y4eOHOIO
npeaMeTa:

MaKCUMaJIbHOW yueOHOW Harpy3ku ctyaeHTta 348 yacoB, B TOM YHCIIE:

00s13aTeNIbHOM ayITUTOPHOM yueOHOM Harpy3KkH cTyieHTa 232 4acos;

CaMOCTOSATENIbHON paboThl cTyAeHTa 116 yacos.




2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEIMETA

2.1. O0beM yueOHOro npeaMeTa U BUABI Y4eOHOH padoThI

Bua yueOHo# padoThl

O0BbeM yacoB

Pduzuka

MakcumajibHas yyeOHasi Harpy3ka (Bcero) 148
O6si3aTeibHAs ayIUTOPHAs YueOHas HArpy3Ka (Bcero) 99

B TOM YHCJIC:

TEOPETUYECKUE 3aHATUS 30
MPAKTUYECKHUE 3aHATHS 69
KOHTPOJIbHbIE PA0OTHI 4
Kypcosas pabora He npedycmMompeHo
CamocrosiTesibHasi paboTa cTy/leHTa (BCero) 49

B TOM YHCIJIC:

camocTosiTeNIbHasg paboTa HaJl KypcoBOoi paboToM (IIPOEKTOM)

He npedycmMompeHo

BHEay/IMTOPHAsl CaMOCTOsITeNIbHAsA paboTa (OAr0TOBKA COOOIIEHNUH, 41
MYJIbTUMEIUNHBIX ITPE3EHTALINM, TPOEKTOB C UCIIOIb30BaHUEM
MH(OPMAaLMOHHBIX TEXHOJIOTUH, MOATOTOBKA K U (HepeHIIMPOBAHHOMY
3a4ery).
Hrorosas arrectarus B hopme auddepeHIIuPOBAHHOIO 3a4éTa.

Xumust
MaxkcumajibHasi yyeOHasi Harpy3Ka (Bcero) 97
Oobs13aTesIbHAs Ay IUTOPHAsI ydeOHAasi Harpy3ka (Bcero) 65
B TOM YHCJIE:
TEOPETUUYECKUE 3aHATHUS 20
MIPAKTUYECKHUE 3aHATHSI 45

KOHTPOJIbHBIE PAOOTHI

He npedycMompeHo

Kypcosas pabora

He NpedycMompeHo

CamocTrosiTesibHasi padoTa cTyaeHTa (Bcero)

32

B TOM 4YHUCJIC:

caMOCTOsITeNIbHAs paboTa HaJl KypcOBO# paboToO (IIPOEKTOM)

He NpedycmMompeHo

BHEAay/IMTOpHAs  caMOCTOsiTeNibHAass  paboTra  (MMOATOTOBKA  COOOILEHUH, 24
MYJIbTUMEIUIHBIX Mpe3eHTalUH, MIPOEKTOB c UCIIOJIb30BAaHUEM
MH(OPMALIMOHHBIX TEXHOJIOTUM, TMOATOTOBKA K Ju(depeHIUPOBAaHHOMY
3a4ery).
Hroroas arrectarus B hopme auddepeHIIuPOBAHHOIO 3a4éTa.

buoaorus
MaxkcuMmasibHasi ydeOHasi HAarpy3ka (Bcero) 102
Oo0s3aTennbHas ayquTOPHAsA y4eOHasA Harpy3Ka (Bcero) 68
B TOM YHCIJIE:
TEOPETUUECKUE 3aHATUS 20
MPAKTUYECKHUE 3aHATUS 48
KOHTPOJIbHBIE PAOOTHI
Kypcogas pabota
CamocrosiTesibHast padoTa CTyIeHTa (BCero) 34

B TOM YHCIJIC:

caMoCTOsTeNIbHAs paboTa HaJl KypCcOBOM paboTOM (ITPOEKTOM)




BHEAyJUTOPHAs
MYJIbTUMEIUNHBIX
MH(POPMAIMOHHBIX ~ TEXHOJOTHH,

CaMOCTOSITEIIbHAS
MpE3EHTAaLNM,

3a4ery).

pabota
MIPOEKTOB

(moaroroBka

C

COOOIIEHUH,
WCTOJIb30BaHUEM
MOJIroTOBKa K U depeHIupoBaHHOMY

Hrorosas arrecranus B popme quddpepeHIupoBaHHOIO0 3a4éTa.

TEMATHYECKHNM IIVIAH
MNPEJIMETA OYVIL. 09 EcrecTBo3HaHue 1151 podeccuu

39.01.01 CouuanbHblii pA0OTHUK

1 kypc —1,2 cemectp, 2 Kypc — 3, 4 cemecTp,

Ne HasBanue TeMs! u pas3nennos Kou-Bo aymuTopckux 4yacos
/1 MaKCH- camoTe OO0s3arenbHas ayaAuTOpHAS
MaJIbHasi | JIbHAs Harpyska, B T. Y.:
yueOHasi | pabora | Bcero | Teopus TP4+IIPAKP
Harpyska
1 kypc, 1 cemectp Pusuka
Baenenue 2 1 1 1 0+0+0
Paznen 1. Mexanuka 24 6 18 5 6+6+1
Tema 1.1 Kuaemaruka 8 2 6 2 2+2+0
Tema 1.2 Jlunamuka 9 2 7 2 2+2+1
Tema 1.3 3akoHbl cOXpaHeHUs B 7 2 5 1 24940
MEXaHUKe
Pasznes 2. OCHOBBI MOJIEKYJISIPHOM 19 4 15 6 44441
(pu3uKH M TEPMOAMHAMUMKH
Tema 2.1 Mounekymnsipraas Gpusnka 11 2 9 3 44240
Tema 2.2 TepmoanHamuka 8 2 6 3 0+2+1
Hroro 3a 1 cemecrtp: | 45 11 34 12 10:;24-2
1 kypc, 2 cemecTp
Pa3nen 3. OCHOBBI 2JIEKTPOJAMHAMUKHY | 28 6 22 6 4+10+2
Tema 3.1 DnexrpocraTnka 9 2 7 2 0+4+1
Tema 3.2 ITocTOSAHHBIN TOK 11 2 9 2 4+2+1
Tema 3.3 MaruutHoe nose 8 2 6 2 0+4+0
Pasznen 4. Kosie0anusa 1 BOJIHBI 17 9 8 6 0+2+0
Tema 4.1 Mexannueckue KoaeOaHus U 7 3 4 2 04240
BOJIHBI
Tema 4.2 DnekTpomMarHUTHbIE 5 3 2 2 0+0+0
KoJIe0aHUS U BOJIHBI
Tema 4.3 CBeTOBBIE BOJHBI 5 3 2 2 0+0+0
Pasnen 5. Di1eMeHTHI KBAHTOBOI 21 9 12 6 0+6+0
buzuxn
Tema 5.1 KBaHTOBEIE CBOMCTBA CBETa 7 3 4 2 0+2+0
Tema 5.2 ®uzuka atoma 7 3 4 2 0+2+0
Tema 5.3 ®uzuka aTOMHOTO s/1pa U 7 3 4 2 04240
AIIEMEHTAPHBIX YACTHUII
Pazgen 6. Bceiennas m ee 3posnionusa | 12 6 6 2 0+4+0
Tema 6.1 E:TpoeHPIe U pa3BUTHE 6 3 3 1 04240
Bcenennon
Tewma 6.2 Ilpoucxoxnenune CoHEeUHON 6 3 3 1 04240
CHCTEMBI
Hroro 3a 2 cemectp: | 78 30 48 20 4+:222{; 2




Beero: | 148 49 99 30 14-I_-32+4
=50
1 kype, 1 cemecTp Xumus
1. | Beenenue 2 2 2 0+0
Paznes 1. O0mas 1 Heopranu4veckasi
XUMHS 26
2. | Tema 1.1 OcHOBHBIE MOHATHUSA U 3 1 2 2 0+0
3aKOHBI XUMUHU
3. | Tema 1.2 Tlepuoanueckuii 3aK0H U 6 2 4 2 0+2
[Tepromuieckasi cucTeMa XUMHUYECKUX
anemeHToB J[. 1. Meneneera
4. | Tema 1.3 CtpocHue BemecTBa 3 1 2 2 0+0
5. | Tema 1.4 Boga. PacTtBopEI. 6 2 4 2 0+2
6. | Tema 1.5 Kmaccudukanms 6 2 4 - 4+0
HEOPraHMYCCKHUX COCTMHCHHUHA U UX
CBOICTBA
7. | Tema 1.6 Xumuueckue peakiiuu 6 2 4 - 4+0
8. | Tema 1.7 Metamisl 1 HEMETAJUIBI 9 3 6 2 2+2
Pa3nen 2. Opranuydeckasi XuMusi 20
9. | Tema 2.1 OcHOBHBIE TOHSATHUS 3 1 2 1 0+1
OpPraHWYECKON XUMHUHU U TCOPHS
CTPOEHUS OPTAHWYECKUX COCTMHCHUI
10. | Tema 2.2 YTI€BOIOPOIBI U UX 6 2 4 1 3+0
MIPUPOAHBIE UICTOYHUKH
Bcero 3a 1 kypc 1cemectp: 50 16 34 14 13+7
1 Kypec, 2 cemecTp
11. | Tema 2.3 Kucnopoaocoaepxamiie 6 2 4 2 2+0
OpraHUYECKUEe COEeTMHEHUS
12. | Tema 2.4 A3zoTcoaepxaiiue 6 2 4 2 1+1
opranuueckue coenunenus. [lonumepsr
13. | Tema 2.5 Xumus 1 )KU3Hb 3 1 2 - 0+2
14. | Tema 2.6 XuMHsI U1 OPTaHU3M YeJIOBEKA 3 1 2 - 0+2
15. | Tema 2.7 Xumus B ObITY 4 2 2 - 0+2
Bcero 3a 2 kypc 4 cemecTtp: 22 8 14 4 3+7
Bcero: 97 32 65 20 16+14
1 Kypc, 2 cemectp  buosorus
L. BBenemn 2 2 3 1 0+0+0
2. |Tema 1. Yuemue o 22 8 9 6 3+0+0
KJeTZK e
3. Tema 2. Opr aguasw, 9 5 6 2 2+0+0
Pa3MHOXEHUE U
UMHOUBUOLY albHOSE
Pa3BUTMUeE
OpramguwisMORB
Bcero 3a 33 15 18 5 5+13
l xypc, 2 cemMmecTopD
2 Kypc , 4 cemecT?Dp




Tema 20 Opramunuasw,
Pas3MHOXEHUE WU
UHOUBUOY a b HO € 0
Pa3BUTMUE
OpPpramHHvwsMOB
4. Tema 3, OcHOBE 15 5 7 6 4+0+0
reygeTUWUEKUW U
ceJleKIuu,
5. Tewma 4, 9 3 9 4 2+0+0
O9BOJTWIUUOHHDO E
yduemunue
6 Tewma 5. 3 1 6 2 0+0+0
IIpoucxoxageunuue u
pPpas3BUTMUE XKUI3HU H A
3 eMI e,
7. TeMa 6. 6 2 5 3 1+0+0
IIpounucxoxaogeunuue
YyeJanoBeEKa
8. Tema 7. Oc H O B H 12 4 9 92 6+0+0
®KOJOT UU
0. Tema 8 BuOHUEK a 6 2 7 4 0+0+0
3 1 1 0 0+0+2
OuddbepenguunupoBans
Bl M 3 a4YérT
Bcero sza 3 kypec, 5 69 19 50 15 7+0+2
ceMecCTD:
Bcero: 102 34 68 20 15+34+1=51
Conep:xanue npopuiIbHOI cocTaBsiloOmei
Ne JAnaakTudyecKkue eIMHUNbI, B KOTOPbIX HAXOAUT
n/n HaumenoBaHue paszgeiia, TeMa OTpakeHue MaTepuaJl, CBA3aHHbIN ¢ npodeccueii,
npoduiem
Dusuka
Pa3nen 2. OcHOBBI MOJIEKYJISIPHOM
(Gu3UKN 1 TEPMOTUHAMUKH
1. | Tema 2.1. MonekynsipHas (pusnka OObscHeHUe arperaTHbIX COCTOSIHUI BeIlecTBa U
(ha30BbIX IEPEXOIOB MEKy HUIMU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MIpeACTaBIeHU. Pemenue
KayeCTBEHHBIX 33/1a4 ¢ MPOPEeCCUOHATBHBIMU
COCTaBJISIFOLLIMMU.
2. | Tema 2.2 TepmoauHaMuKa Bnyrpennssa oueprus. Ilepsslii 3akoH

TEPMOJUHAMUKH. DKOJIOTHYECKHE TTPOOIIEMBI,
CBSI3aHHBIC C MPUMEHECHUEM TETUIOBBIX MAIllUH, U
npoOyeMa SHEprocOepesKeHusI.

Pa3gen 3. OcHOBEI
3JIEKTPOIMHAMHKH




Tema 3.1. DnexTpocTraTrka

B3aumonelicTBue 3apsKEHHBIX Tell. DIEKTPUUECKUI
3apsa. Dnekrpudeckoe noie. [IpoBoaHuKY U
U30JISITOPBI B DJIEKTPUUECKOM I10J1€ (IPUMEHEHHE Ha
IIPAKTHKE)

4. | Tema 3.2. IlocTosIHHBIN TOK [TocrositnubIi 2nekTpuyeckuii Tok. Cuiia Toka,
HaIpsKEHUE, HIEKTPUUECKOE COMTPOTUBIICHUE.
TennoBoe nelCTBHE 2IEKTPUIECKOTO TOKA U 3aKOH
Jxoynsa-Jlenna.
5. | Tema 3.3. MaruuTHOe€ 1oJie JleiicTBHEe MarHUTHOTO NOJIsl HA )KUBbIE OPraHU3MBI
Pa3nes 4. KosieOaHusi M BOJIHBI
6. | Tema 4.2 DnekTpoMarHUTHBIE Hcnonp3oBanue 31€KTPOMArHUTHBIX BOJIH
KoJieOaHUs U BOJTHBI pPa3IMYHOTO JUarna3oHa B M3YYEHHH CBOWCTB
BEIIECTBA.
Pa3nes 5. DiieMeHTHI KBAHTOBOM
(pusuku
8. | Tema 5.2 ®dusuka aToma OnTHyueckast CIEKTPOCKONHUSI KaK METO]T U3yUEHHUS
COCTaBa BEIIECTBA.
Xumusn
Pa3nen 1.00mas n
HeOpraHuyvecKasi XuMusli
9. | Tema 2.2 MeTaJiuTbl ¥ HEMETAIUTBI 1. Baxxnenmme coeIMHEHUSI METAJUIOB U HEMETAJUIOB B
IIPUPOJIE U XO3SMCTBEHHOM AEATEIIBHOCTH YEJIOBEKa.
2. Mcnonp30BaHuE METANIOB U HEMETAJUIOB B
npodeccnoHaNbHOM e TENbHOCTH.
Pa3znea 2. Oprannyeckue
COeIMHEH U
10. | Tema 2.3 Kucnopoacoaepkamiue 1. Couptel. UX CTpO€HUE U XapaKTEpHbIE XUMUYECKUE
OPraHN4eCcKHe COCAMHEHUS CBOMCTBA. DTUIOBBIN cIUpPT. | TuuiepuH.
2. YkcycHas kuciiota. Mblia Kak COJIM BBICIIUX
KapOOHOBBIX KUCIOT. JKUPBI KaK CIIOKHBIE 3(PUPBI.
3. YrieBoabl: III0K03a, Kpaxmall, LEJUIHI103a.
4. IlepepaboTKe )KUPOB B TEXHUKE.
5. Kpaxman u 1emiroio3 - npupoHbie OHONOIUMEDHI.
11. | Tema 2.4 A3zoTcoaeprariue 1. AMWHBI, aMHHOKHCIOTBHI, Oeciku. CTpoeHHE W
OpPraHUYECKUE COCTUHEHUS. Oouonoruueckasi yHKIUs OEIKOB
[Honumepst 2. [Inactmaccel u BonokHa. [loHsTHE O MIacTMaccax u
XUMUYECKUX BOJIOKHaxX. HaTypanbHble, CHHTETHUECKHE
Y UCKYCCTBEHHbBIEC BOJIOKHA
12. | Tema 2.5 XuMusl v )KU3Hb 1. ITpumeHeHU XUMUHU B YEJIOBEUYECKOHN KU3HU
13. | Tema 2.6 Xumusi u opraHusm 1. XuMuueckue H3JIEMEHTbl B OpPraHM3ME 4YEJIOBEKa.

YCJIOBCKA

Opranvueckue W HEOpPraHMYECKHUE  BElIECTBa.
OCHOBHBIE KM3HEHHO HEOOXOJUMBIE COEIUHEHM:
OeNKU, YTIeBO/Ibl, ’KUPbI, BATAMHHBI.

2. Vrunesoasl — TJaBHBIH HMCTOYHHK
Opra’usma.

3.Ponb xxupoB B opranuzMe. XOJECTEPUH U €T0 POJib B
37I0pOBBE YEIIOBEKA.

4 MuHepalbHbIE BELIECTBA B IMPOAYKTAX IUTAHUSA,
nunieBble Jo0aBku. COalaHCHPOBAHHOE MUTAHUE.

SHEPrUMu




Tema 2.7 Xumus B ObITY 1. KauecTBO BOJBL.

2. Moro1iye 1 YUCTSAIIUE CPEJICTBA.

3. [IpaBuia 6e30macHoO# paboOThI CO CPEACTBAMHU
OBITOBOY XMMUH.

4. Ponb XMMUYECKHX 3JIEMEHTOB B JKU3HU PaCTEHUH.
5. YnoOpenusi.

6. XMMHYECKHUE CPEJICTBA 3AIUTHl PACTCHHIA.

buoaorus
Tema N6, Oc H O B H 3agagud oo O0OJTIOTOBEK e
DK OJNOTHUMU coo6Ile HUIN, pedbeparToB,
I pes3eHdHTarlm i H a TeMY:

” o
BosnogeiicTBUue

I POMU3IBOOCTDBEHHOU
I € d4TeJ bHOCTHMU B ob6macrTHU
6y myue un npodeccuu H a
OKDpyXalomyio cpejagy”,

Tema No7. Buouucxa 3aglaygud oo OOJOgTIOTOBEK e

CcoOoOI e U pedepartToB,

IZ’
Opes3eHdTailu

" H a T eMY:
"IIpMHIL U I B " I pPUME D H
U CIOONHL3O0BaAaHUAIHA B
X03AMUWCTBEHHOH"
onesaTeanabHOCTHU JW0Oen
MOoOpbodyHKIMUOHAEITEHEHBH X
qyeprT OpPpraguvasal uu
pacTeHnuu u KU BOTHEH X
(Tpy6UYarThe,
a®poONgUHAaAaMUYeECKUe,
ruTpoagUHaMUUYeCKUIHeEe
CTDPYEKTYDH B XK U B O H

npupomge u TexHUEKE),




XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB AEATEJBHOCTHU CTYJEHTOB

Conepxanue
o0yueHust

XapaKTepuCcTHKA OCHOBHBIX BU/I0B 1eATEJIbHOCTH CTYJACHTOB
(Ha ypoBHe y4eOHBIX AelicTBHI)

Puszuka

BBenenune

PazBurtne cmiocoOHOCTEH SICHO ¥ TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATh CBOIO TOUKY 3PEHUSI, BOCIPUHUMATh U
aHAJIM3UPOBATh MHEHMSI COOECETHUKOB, IIPU3HABAs IIPaBO JIPYroro
YeJI0BEKa Ha MHOE MHeHue. [IpuBenenne npuMepoB BIUSHUSA
OTKPBITUH B (PM3HMKE HA MPOTPECC B TEXHUKE U TEXHOJIOTUU
IIPOU3BOJICTBA

Mexanuka

Kunematuka

O3HakoMJIeHHE cO cIoco0aMu OMHUCAHUS MEXaHUYECKOTO JIBUKEHHUS,
OCHOBHO 3a1aueil MexaHuku. M3yueHne oCHOBHBIX (PU3NUECKUX
BEJIMYMH KUHEMATHKH: TIEPEMEIICHHUS, CKOPOCTH, YCKOPEHHUSI.
HabntoieHne 0THOCUTENBHOCTH MEXaHUYECKOTO JIBUKEHUSI.
@opMyIHpOBAHKUE 3aKOHA CIOKEHHUs cKopocTel. McecnenoBanne
PaBHOYCKOPEHHOTO MPSIMOJIMHEIHOTO IBHKEHUS (Ha TIpUMeEpe
CBOOOJHOTO MaJACHUS T€) U PaBHOMEPHOTO JABMXKEHUS TeJa Mo
OKpyXHOCTH. [ToHMMaHuEe cMBICTIa OCHOBHBIX (PU3WYECKUX BEITUYHH,
XapaKTEepU3YIOIINX PaBHOMEPHOE JIBMXKEHUE TeJa 0 OKPYKHOCTH

JAnnamuka

[Tonnmanue cMpicia TakuxX GU3HUECKUX MOJIENEH, KaKk MaTepuaibHas
TOYKa, MHEpLMAJIbHAs cUcTeMa oTcueTa. M3MepeHue macchl Tena
pa3nu4HbIMU criocoOamu. MI3mepeHnue cuil B3auMOJeCTBUS Tel.
Brruncnenue 3HaueHus yCKOPEHUSs Tell IO U3BECTHBIM 3HAUCHUSAM
JNEUCTBYIOUIUX CUJT M MacC TeJl. YMEHHE pa3inyaTh CHITY TSKECTH U
Bec Tena. OO0bsICHEHNE U IPUBECHIE IPUMEPOB SBJICHUS
HeBecoMocTu. [IprMeHeHne OCHOBHBIX MOHATHH, HOPMYIT U 3aKOHOB
JMHAMHKHU K PEIIEHUIO0 3a/1a4

3aKOHBI
COXpaHeHUs B
MeXaHUKe

OObscHeHUE PEAKTHUBHOI'O ABHMXXCHUSA HAa OCHOBC 3aKOHA COXPAaHCHUA

HMITYJIbCA. HpI/IMeHeHI/IC 3aKOHa COXpaHCHU UMITYJIbCAa IJIA

BBIYHCJICHUS N3MECHECHUN CKOpOCTefI TCJI IIpHU UX BSaHMOHeﬁCTBHHX.

Brruncienue pa6OTBI CHJI ¥ U3MCHEHNST KHHETHISCKOM OHECpPIuu TCia.

Brrancienue HOTGHHH&HBHOﬁ SHEPIryU TCJI B I'PaBUTaAllMOHHOM II0JIC.
XapaKTepI/ICTI/IKa IIPOU3BOAUTCIIBHOCTH MAIlUH U ,I[BHFaTeJIeﬁ C
HCIIOJIb30BaHHUCM ITOHATHA MOIHOCTHU

OcHo6bl MONEKYAAPHOU PUUKU U MeEPMOOUHAMUKU

MouJiekysipHast
buzuka

®opMynupoBaHHE OCHOBHBIX MOJI0KEHHH MOJIEKYIISPHO-
KUHETUYECKOW TeOpHH. BBINOIHEHHE SKCIIEPUMEHTOB, CIYKaIlIuX
000CHOBaHHEM MOJICKYIISIPHO-KHHETHYECKOH Teopuu. Habnronenne
OpPOYHOBCKOTO IBUXEHHUS U siBiIeHUs 1uddy3un. Onpenenenue
apaMeTpoB BELIECTBA B Ta3000pa3HOM COCTOSHUM Ha OCHOBAaHUH
ypaBHEHHUs COCTOSIHUA UAeaNbHOTO ra3a. [IpencraBinenue B Bujie
rpaduka H30XOpPHOT0, U300apHOT0 M N30TEPMHUUECKOTO MPOIIECCOB.
Brruncnenue cpenHeil KWNHETHYECKOM SHEpruy TEIJIOBOTO JIBUKEHUS
MOJIEKYJI 110 U3BECTHOI TemmepaType BemecTBa. MizmMepenue
BJIQ)KHOCTH BO3/1yXa




Tepmoaunamuka

DKCIEepUMEHTAIIBHOE HCCIIE0BAHUE TETJIOBBIX CBOWCTB BEIIECTBA.
Pacuer kosin4ecTBa TEMIOTHI, HEOOXOAUMOTO ATl OCYLIECTBICHHS
IpoLecca INpeBpalleHus BENECTBA U3 OJHOIO arperaTHOIO COCTOSIHUSA
B Jpyroe. PacueT u3MeHeHusI BHYTpEHHEH SHEPruM Tel, paboThl U
IIEPEAAHHOTO KOJIMYECTBA TEIUIOTHI HA OCHOBAHUH I1IEPBOI0 3aKOHA
TepMoanHAMHUKH. OOBsSICHEHHE PUHITUIIOB ICHCTBUS TETUIOBBIX
MaluH

OcHoebl 3ﬂel<mp0()uuamu1<u

DJIEeKTPOCTATHKA

Boruncnenue cuit B3aMMOJEMCTBUSI TOYEUHBIX JIEKTPHUUECKUX
3aps0B. BelunciieHne HanpsyKeHHOCTH U MOTEHIMaja
ANIEKTPUYECKOTO MOJISI OJHOIO U HECKOJBKUX TOYEUHBIX 3apsi/10B.
N3mepenue pasHoctu noreHuanos. [Ipusenenre npumMepon
MIPOBOJTHUKOB, TUAJIEKTPUKOB U KOHAeHcaTopoB. Habmonenue
SIBJICHUS JIEKTPOCTATUYECKON MHIYKIIUH U SIBIICHUS TOJISPU3AL[II
JMRJIEKTPHUKA, HAXOIAIIEr0Cs B JIEKTPUUECKOM M10J1e

IHocTOSHHBINA TOK

N3mepenue momHOCTH AekTpuudeckoro Toka. Mamepenue 3/(C u
BHYTPEHHETO CONPOTUBIIEHUS UICTOYHMKA TOKa. COOp M UCTIBITaHHE
OJICKTPHUYCCKUX IICHCI\/JI C pa3JIMYHbIM COCIUHCHHUEM IIPOBOJIHUKOB,
pacder ux napameTpoB

MarnaurHoe nmoJie

HaGnronenune aeiicTBUS MarHUTHOTO TIOJISI HA IPOBOIHHUK C TOKOM,
KapTUHOK MarHUTHBIX TOJIEH.

®opMyIUpOBaHUE MPaBUIIA JIEBOW PYKH I ONPEICTCHUS
HanpasJeHUs cuibl AMnepa. Beruucinenue cu, IeHCTBYIONIUX Ha
MIPOBOJIHHUK C TOKOM B MAarHUTHOM T10JI€, 0OBSICHEHUE TIPUHIIUIIA
JeWCTBUA dIeKTpoaBuraTens. MccnenoBanue siBIeHUS
AJIEKTPOMArHUTHOW MHIYKIUU

Koneobanus u éonnwt

Mexannueckue
K0JIe0aHus u
BOJIHBI

[IpuBenenue npuMepoB KosiebaTeIbHbIX ABMKeHUN. VccnenoBanme
3aBHCHMOCTH TIEPHOJ1a KOJICOAHNI MAaTeMaTHYECKOTO MAasITHIKA OT
€ro JUTMHBI, MACChl M aMIUTUTYABI KoJiebanuii. OnpenencHue
YCKOPEHHS CBOOOTHOTO TAJICHUS C TIOMOIIBI0O MAaTEMAaTHYECKOTO
MasiITHHKA.

Hab6nronenue konebanuii 3sydamiero tena. [IpuBeneHue 3HaueHus
CKOPOCTH PacIpOCTPaHEHHUsI 3BYKa B PA3IMYHBIX Cpeliax. Y MCHUE
0OBSCHATH UCIIOJIb30BAHUE YIBTPA3BYyKa B MEIUITUHE

DJIeKTPOMArHUTH
ble KoJle0aHusl U
BOJIHBI

Habmonenue ocunuiorpaMM rapMOHUYECKUX KOJIeOaHUM CHIIBI TOKA B
nenu. OObsICHeHHE MPEBPALICHUS SHEPTUU B UI€aIbHOM
KosebaTeIbHOM KOHTYpe. M3ydeHnue ycTpoiicTBa U IpUHILIUIIA
neiicTBus TpanchopmaTopa. AHaJIN3 CXEMBI Iepeaadu
ANEKTPOIHEPIrun Ha Oobinne paccrosHus. [IpuBenenue npumepon
BUJIOB PAJHOCBSA3H. 3HAKOMCTBO C YCTPOICTBaMU, BXOIALIUMU B
cuctemy paauocsizu. O0cyxieHue 0COOEHHOCTEH pacpoCTpaHeHHs
paaroOBOJIH

CBeToBbBI€ BOJHDBI

HpI/IMeHeHI/Ie Ha INPAKTHUKE 3aKOHOB OTPAXXCHU U MPCIOMIICHUS CBETA
IIpu pCHICHUH 3a1a4v. Ha6JHOI[eHI/Ie SABJICHUA I[I/I(bpaKI_II/II/I Hu JUCHepCrun
CBeTa. YMEHHUE CTPOUTH I/I306pa)KeHI/I}I npeaMEeTOB, 1aBaCMbIC
JInH3aMHU. PacdeT onTH4YecKo CHIbl IUH3bI

Inemenmol K6AHMOBOU Pu3uKu

KBanrToBbie
CBOMCTBA CBeTa

Habnronenue goroanexrpuaeckoro s¢dexra. Pacuer MmakcuMaabHOR
KUHETHYECKOM SHEpIrUuu 3IEKTPOHOB Ipu GoTodddexre

dusuka atoma

dopmynupoBanue nocrynaaros bopa. Habmonenue nuneituatoro

U HENIPEPBIBHOTO CIIEKTPOB. Pacuer 4aCTOTHI U NJIMHBI BOJIHBI
HCITyCKaeMOI'0 CBETa IIPU IIepeX0/ie aTOMa U3 OJHOIO CTallMOHAPHOTO
cocTostHuA B ipyroe. O0bscHeHNe MPUHIMTIA JeHCTBUS J1a3epa




duszuka aTOMHOIO

Habnronenue tpexoB anbda-yactull B kamepe Bunbcona. Perucrpanus

saApa u SIIEPHBIX U3JIYYEHMM C OMOILIBIO cueTdnKa I eirepa. Pacder sHeprumn
3JIeMeHTapHbIX CBSI3M aTOMHBIX siiep. [loHuMaHue EHHOCTH HayYHOTO MO3HAHUS
4acTHl MUpa He BOOOIIIE ISl 4EeIOBEYECTBA B LIEJIOM, a JJISl KaKJ0T0
oOyyJaromerocs JIN4YHO, IEHHOCTH OBJIAZICHUSI METOJIOM HAyYHOTO
MO3HAHUSA JJIS TOCTKECHHUS yCTIeXa B JIFOOOM BUJIE€ IPAKTUYECKOM
JEeSATEIbHOCTH
Bcenennas u ee 36onwoyun
Crtpoenue OObsicHeHue Moenu paciupsitomieiics Beenennoit
pa3BuTHe
Bcesennoi
IIpoucxoxnenue Habmonenue 3Be3x, JIynsl u mianer B teneckon. Habmonenue
CouHeuyHoM COJIHEYHBIX ISTEH C TIOMOIIBIO TEJIeCKOoNa
CHCTEMBI
Xumus
Beenenne PackpeiTe BKIaga XMMHUYECKOM KapTUHBI MHpa B  EAUHYIO
€CTECTBEHHO-HAYyYHYIO0 KapTUHY MUpAa.
XapakTepucTUKa XMMHUH KaK IPOU3BOJUTEIbHOM CUIIbI OOIIeCTBa
Baxueiimue YMeHHe naBaTh ONIPENEICHUE W ONEpPUPOBATH CIECAYIOIIUMU XH-

XUMHUYECKHUE NTIOHATHUA

MHYECCKHMMHU TIIOHATHUAMH:. BCIICCTBO, XUMHYECKHI QJICMCHT, aToOM,
MOJIEKyJia, OTHOCUTEIbHBIE aTOMHAs W MOJIEKYJsIpHAs MaccChl, WOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKAsA CBA3b, DJICKTPOOTPHULATCIBHOCTD,
BAJICHTHOCTB, CTCIICHb OKUCIICHHA, MOJIb, MOJISIpHAasd Macca, MOHﬂpHBIﬁ
o0beM ra3o000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYISIPHOIO U
HEMOJIEKYJSIPHOTO CTPOCHUSI, PACTBOPHI, HIEKTPOIUT M HEIICKTPOJIHT,
ANEKTPOIUTHYECKAs] TUCCOIMAIMS, OKHUCIUTEIh W BOCCTAHOBHTEID,
OKHCJICHHE W BOCCTAHOBJIICHHE, TEIUIOBOH 3(PQEKT peakluu, CKOPOCTh
XAMHUYECKOH  peakmuu,  KaTauu3, XHMHYECKOE  paBHOBECHE,
YTJICPOIHBIN CKeJIET, (PyHKIMOHANbHAs TPYNIa, H30MEpHUs

OcHOBHBIE 3aKOHDBI
XHMMHUH

@opMyIUpOBaHUE 3aKOHOB  COXPAHEHUSI MacChl  BEIIECTB H
IIOCTOSIHCTBA COCTaBa BEIIECCTB.

PackppiTe (U3UYECKOTO CMBICTIA CHUMBOJIMKH — TEPUOIUYECKOM
Tabmuipel  xumudeckux anemeHToB J[. . MenneneeBa (HOMepoB
aJIeMEHTa, TIEPHOJia, TPYIIbI) U YCTAHOBKA MPUYMHHO-CIICICTBEHHON
CBSI3M MEXKJIY CTPOCHHMEM aToMa M 3aKOHOMEPHOCTAMHM W3MEHEHHUS
CBOWCTB 3JIEMEHTOB M OOpa30BaHHBIX MMHU BEIECTB B MEPHOJIAX H
rpynmnax.

XapakTepucTUKa 3JEMEHTOB MaJIbIX W OOJIBIIUX IEPUOJOB IO HX
nosioxenuto B [lepuoauueckoii cucreme /. . Menaeneena

OcHOBHBIE TeOpUMn
XUMHHU

VYcraHoBiIeHHE 3aBUCHMOCTH CBOMCTB XMMHYECKHX BCIICCTB OT
CTPOCHHA aTOMOB O6p213y}OH_II/IX X XUMHYCCKHUX 3JICMCHTOB.
XapaKTepI/ICTI/IKa BAXHEHIIINX TUIOB XUMHYSCKHX CBs3eH n
OTHOCHUTEJIBHOCTH 3TOM TUIIOJIOTHH.

OObsICHEHUE 3aBUCHMOCTH CBOWCTB BCOICCTB OT HX COCTaBa H
CTPOCHHA KPUCTAJUIMICCKUX PCHICTOK.

(DOpMy.]'II/IpOBaHI/IC OCHOBHBIX MOJIOKEHHUM TCOpHU BHGKTpOHHTquCKOﬁ
Aucconuanvi M XapaKTCpHUCTHUKa B CBCTC 3TOH TCOpHUU CBOMCTB
OCHOBHBLIX KJIACCOB HCOPIraHUYCCKUX CO€OUHECHUI.

q)OpMYJ'II/IpOBaHI/IC OCHOBHBIX IIOJIOKECHHUM TCOpHUU XHUMUYCCKOTO
CTPOCHHA OPraHUYICCKUX COCIUHEHUH U XapaKTCpUCTUKA B CBCTC 3TOH
TCOpUHN CBOMCTB OCHOBHBIX KJIACCOB OpPra’Hu4CCKux COCIMHEHUIN




BaskHeiilne BelecTBsa
U MaTepHuaJibl

XapakTepucTUKa CTpOEHUS aTOMOB M KPUCTAJJIOB U Ha 3TOW OCHOBE -
001X (PU3MYECKUX U XUMHUYECKUX CBOWCTB METAIIOB M HEMETAJLIOB.
XapakTepucTUKa cCocTaBa, CTPOEHUS, CBOMCTB, MOIYYEHUS U IIpUMeE-
HEHUE BXHEUIINX HEMETAIJIOB.

XapakTepucTuKa coCcTaBa, CTPOCHHS U OOIIUX CBOMCTB BaXKHEHIIINX
KJIACCOB HEOPraHUYECKUX COECIMHEHUM.

Onucanue coctaBa M CBOWCTB BaXHEMIIMX IpeJICTaBUTENIEH
OpPraHWYeCKUX COCAMHEHHUI: METaHOJa M 3TaHOJa, CIOXKHBIX 3(UpOB,
KUPOB,

MBIJI, KapOOHOBBIX KHCIOT (YKCYCHOH KHCIIOTBI), MOHOCaxapHIOB
(TimroK03b1), IUCaxapuaoB (caxaposbl), MOJMCaxXapuAoB (Kpaxmaia
LEJLTI0JI03b1), aMHHOKHCJIOT, 0€eJKOB, HCKYCCTBEHHBIX u
CUHTETHUYECKUX MOJUMEPOB

XuMHYEeCKUN A3BIK
M CUMBOJIMKA

Wcnonb3oBanne B yueOHOM U NpoPecCHOHANBHON J1eATEIbHOCTH
XUMHUYECKNX TEPMUHOB U CUMBOJIMKH.

Ha3BaHne n3ydeHHBIX BEUIECTB 110 TPUBUAIBHON WIA MEXIyHAPOIHON
HOMEHKJIATYpE U OTPAKEHHE COCTaBa ITHX COECAMHEHHMH C NOMOIIBIO
XUMUYECKUX (HOPMYII.

OTtpaxeHne XUMHYECKUX MMPOLECCOB C TOMOIIBIO YPABHEHUN
XUMUYECKUX PEAKIUN

XuMHUYeCKHe peaKkunu

OObscHEeHHEe CYHIHOCTH XHMHYecKHX mpoueccoB. Kiaccudukanus
XUMUYECKUX PEAKIUI M0 PA3IMYHBIM IPU3HAKAM

XuMuveckuit BrinosHeHMEe XUMHYECKOTO 3KCIIEPUMEHTA B TIOJITHOM COOTBETCTBUU C
IKCIEPUMEHT MpaBUjiaMu 0€30MaCHOCTH.
HaGmonenue,  ¢ukcupoBanue W ONHWCAaHHE  PE3YJIbTATOB
MIPOBEJIEHHOT'O 3KCIIEPUMEHTA
Xumuveckas [IpoBeneHne caMOCTOSATENBHOTO MOMCKA XUMUYECKOW MHPOPMAIH C
uHdopMmanus WCIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHHKOB (HAay4HO-TOMYJISPHBIX
W3aHNH, KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEpHETA).
Hcnonb3oBaHne KOMMOBIOTEPHBIX TEXHOJOTMH i 00paboOTKU U
nepefayd  XUMUYecko HMHQOpMalMM M €€ TMPEICTaBJICHUS B
pa3nu4HbIX hopmax
MMpoduabHoe OObscHEeHNnE XUMUYECKUX SIBICHUH, IPOUCXOIALINX B IPUPOJIE, OBITY
npogeccnoHaIbHO Y Ha IPOU3BOJCTBE.
3HAYMMOe CoOmofieHue MpaBMJI  IKOJIOTUYECKH TPAMOTHOTO TIOBEJIEHUS B
cojep:KaHue OKpY>Karolleu cpene.
OneHka BIUSHUS XUMHUYECKOTO 3arps3HEHUS] OKpY>KaIoIIel cpeabpl Ha
OpraHHu3M 4YeJIOBeKa U JPYTUe *KUBbIE OPraHU3MBI.
CobOmonenne mpaBmil 0e30MacHOro OOpalieHusi ¢ TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMHU, JTA0OPATOPHBIM 000PYIOBAHHUEM.
Kputnueckast oneHka JOCTOBEPHOCTH XUMHUYECKOW UH(popMaIuuy,
MOCTYNAIOIIEeH U3 Pa3HBIX HCTOYHHKOB
buosaorus
BBenenue O3HakoMIIeHHE ¢ OMOJIOTUYECKUMH CHUCTEMaMH Pa3HOTO

YPOBHSI: KJIIETKOH, OPraHU3MOM, MOIYJISIINEH, IKOCHCTe-
Moi, buocdepoit. Onpenenenue poiau 61MonIoruu B GopmMu-
pPOBaHHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI
MHpa U PAKTUIECKOH AATEIHLHOCTH JIFOACH.

OOyueHnue coOIr0IeHUIO TPaBUII IOBECHUS B IPUPOJIE,
OepeXKHOMY OTHOIIIEHHUIO K OMOJIOTHYECKUM 00beKTaM (pac-
TEHUSIM M )KHBOTHBIM H X COOOIIECTBAM) M X OXpaHe

YueHnue 0 KjIeTKe




XumMuueckas
OpPraHu3auus KJIeTKHU

YMeHue NpoBOAUTh CPABHEHUE XUMHUYECKOW OpraHusa-
LIUU KUBBIX U HEXXUBBIX OOBEKTOB.

[Tonydyenue npencTaBieHUs O PO OPraHUYECKUX

1 HEOPTaHWYECKHUX BELIECTB B KJIETKE

Crpoenne u pyHkuuu
KJIeTKHU

N3ydeHue cTpoeHust KIETOK 3YKapUOT, CTPOEHHUSI U MHO-
roo0pasusi KIIETOK pacTEHUH M )KUBOTHBIX C TTIOMOIIIBIO
MHKpPOIpEnapaToB.

Habmtoienue Ki1eTok pacTeHUI U )KMBOTHBIX 110l MUKPO-
CKOIIOM Ha IOTOBBIX MUKpOIIpCIIapaTax, ux OnMCaHue.
[IpuroToBiieHHE U ONMTMCAHUE MUKPOIIPENAPATOB KIETOK
pacTeHui.

CpaBHeHHE CTPOEHUS KJIETOK PACTEHUHN U )KUBOTHBIX 110
TOTOBBIM MHUKpOIIpenaparamM

OO0MeH BelecTB "
npeBpaiieHue
JHEPIruH B KJIETKe

YMeHue CTpoUTh CXeMbI JHEPreTUYECKOro ooMeHa u 61o-
CHHTE3a Oenka.

[Tomy4yeHne nmpeacTaBiIeHUs! O TPOCTPAHCTBEHHON CTPYK-
Type 6enka, mosiekyn JIHK u PHK

Ku3sHeHHBIA HUKJI
KJIETKH

O3HaKkoMJIEHHE C KJIETOYHOM TeOpuell CTPOEHUS OpraHu3-
MOB.

YMeHHe caMOCTOSATENBHO HCKATh JOKAa3aTeIbCTBA TOTO,
YTO KJIETKA — JJIEMEHTapHAasl )KUBasi CACTEMA U OCHOBHAs
CTPYKTYpHO-(YHKLIMOHAIbHAs €TMHHUIIA BCEX KUBBIX OP-
TaHU3MOB

OPI'AHU3M. PASBMHOXEHUE U UHANBUAYAJBHOE PA3BUTUE OPI'AHU3MOB

Pa3zmHo:kenue OBnaieHUE 3HAHUSMH O Pa3MHOXKEHHUH KaK O BaKHEM-
OpPraHu3MoB IIEM CBOMCTBE KMBBIX OPraHU3MOB.
VYMeHue caMOCTOATENRHO HAXOIUTh OTIUYHS MATO3a OT
Meii03a, ONpeaesiss SBOJIOIMOHHYIO POJIb STUX BUIOB JIe-
JICHUS KJIETKH
NuauBuayaabHoe O3HaKoOMJICHHE C OCHOBHBIMH CTaJUsIMH OHTOT'CHE3a Ha
pa3BuTHe MPUMEPE Pa3BUTHS TO3BOHOYHBIX )KUBOTHBIX.
opraHu3ma YMeHne XxapakTepr30BaTh CTa MU MTOCTIMOPHUOHATBHOTO
pa3BUTHS Ha IIpUMeEpe yeaoBeka. O3HAKOMJICHUE C TIPH-
YUHAMHU HApPYyIIEHUH B pa3BUTUU OPTraHU3MOB.
PazButHe ymeHus nmpaBuiibHO (POPMHPOBATH TOKA3aTEIb-
HYI0 0a3y 3BOJIIOLMOHHOTO Pa3BUTHUS )KUBOTHOTO MHpPA
NuauBuayaibHoe BrisiBiieHHE U onMcaHKWe MPU3HAKOB CXOJCTBA 3apOIbIIIEH
pa3BuTHE YeJIOBEKa U APYTHX MO3BOHOYHBIX KaK J10Ka3aTeIbCTBA
YeJI0OBEKA UX 3BOJIIOIIMOHHOTO POJICTBA.

HonyquI/Ie IpeaACTaBJICHUA O ITOCICACTBUAX BIIMAHUSA aJl-
KOTI0Jisl, HHKOTHUHA, HAPKOTUYCCKUX BCIICCTB, 3arpsA3HCHUA
CpCAbl Ha pa3BUTUC U PCIIPOAYKTUBHOC 3JOPOBHC YCIIOBCKA

OCHOBBI TEHETHKHU U CCJICKIIMU




3aKkoHOMepHOCTH
U3MEHYHUBOCTH

O3HakoMJIEHUE C HACJIEJICTBEHHOW U HEHACIIEACTBEHHOMN
W3MEHUYMBOCTHIO M €€ OMOJIOTUIECKON POJIHIO B IBOJIOIUN
YKUBOT'O MHpA.

[Tonyyenue npencraBiieHUs O CBSI3U TEHETUKUA U MEUIUHBI.
O3HakoMJIEHUE C HACJIEJICTBEHHBIMU 00JIE3HSIMU YeTIOBE-
Ka, UX MPUIMHAMHU U TPOOUITAKTHKON.

N3yuenune BIUSAHHS aJIKOTOJIM3Ma, HAPKOMAHUH, Kype-
HUS Ha HACJICJCTBEHHOCTh Ha BUIEOMAaTepuare.

Ananu3 GEeHOTUITNICCKOW N3MEHUNBOCTH. BEIsSBIICHHE
MYTareHOB B OKpPY)KaroIIeH cpesie U KOCBEeHHAas OIICHKA
BO3MOJKHOTO WX BJIMSTHUSI HA OPTaHU3M

OcCHOBBI ceJIeKIIMH
pacreHuii,
KHUBOTHLIX U
MHKPOOPraHU3MOB

[Tonydyenue npencraBieHHs O TEHETUKE KaK O TEOpeTHYe-
CKOM OCHOBE CEJIEKLIUU.

Pa3ButHe MeTanpeIMETHBIX YMEHUH B IIPOLIECCE HAXOXK-
JICHUs Ha KapTe LIEHTPOB MHOT000pa3us U MPOUCXOXKIe-
HUsI KyJIBTYPHBIX PACTEHUN U IOMAIIHUX KUBOTHBIX,
oTKpeITEIX H. 1. BaBUnoBbIM.

N3ydenne MeTo10B ruOpun3alvy U HCKYCCTBEHHOTO 0TOOpA.
YMmenue pa3Ouparbcsi B 3STHYECKHX aCeKTaX HEKOTOPBIX
JOCTHYKEHHUI B OMOTEXHOJIOTUH: KJIOHUPOBAHUU KHUBOT-
HBIX U TIpo0OJieMax KIIOHUPOBAHUS YeIOBeKa.
O3HakoMJIEHHE C OCHOBHBIMHU JOCTHKEHHUSIMU COBPEMEH-
HOW CEJNEKINHN KYIbTYPHBIX PACTEHUH, JOMAIIHUX JKH-
BOTHBIX 1 MUKPOOPTraHU3MOB

IIpoucxosxaeHne U pa3BUTHE KU3HU HA 3eMile. JBOJTIOIMOHHOE YUeHUe

IIpoucxoxnenue u
HaYaJIbHbIE

3TaNbl PA3BUTHSA KU3HH
Ha 3emuie

AHanus3 1 oleHKa pa3IMYHbIX TUIIOTE3 MPOUCXOKICHUS
KU3HU.

[Tonyuenue npenacraBienns 00 yCI0KHEHUH KUBBIX OP-
raHU3MOB Ha 3emiie B IIPOLIECCE IBOIOIHH.

YMeHue 3KcrepuMeHTAIbHBIM ITYTEM BBISBIIAThH aJallTHB-
HbIE 0COOCHHOCTH OPraHW3MOB, UX OTHOCUTEINIbHBIN Xapak-
Tep. O3HaKOMJIEHHE C HEKOTOPBIMHU MPEICTABUTEIIAMH PEJI-
KUX U UCYE3AIOUIUX BUJIOB PACTEHUHN U KUBOTHBIX.
[IpoBenenue onucanusi ocobei 0AHOTo BUAA 10 MOPQOJIO-
TUYE€CKOMY KPUTEPHIO P BHIMOJIHEHUU J1a00paTOPHOA
paboTel. BeisiBrieHHe yepT MpUCIIOCOOIEHHOCTH Opra-
HU3MOB K pa3HbIM cpesiaM oOuTaHus (BOJHOM, HA3€MHO-
BO3yIITHOM, TOYBEHHOM)

HUcrtopus pasButus
IBOJIIOLHOHHLIX Ul

N3ydenue Hacnenus 4yenoBevecTBa Ha MpUMepe 3Ha-
KOMCTBA C HCTOpUEH Pa3BUTHS IBOJIIOIUOHHBIX UICH

K. Jlunnes, XK. b. Jlamapka Y. [{lapsuna. OnieHuBanue
POJIU SBOJIIOIMOHHOTO y4eHUs B JOPMUPOBAHUU COBpE-
MEHHOM €CTEeCTBEHHO-HAyYHOU KapTUHBI MUDA.
Pa3BuTHe cmocoOHOCTH SICHO U TOYHO HU3JIaraTh CBOU
MBICITH, JIOTUYECKH 00OCHOBBIBATh CBOIO TOUKY 3PECHHS,
BOCIIPUHUMATh U aHAJTM3UPOBATh MHEHHS COOECETHUKOB,
IpU3HABas IPABO JIPYroro 4YeJ0BeKa Ha HHO€ MHEHHE




Mukpo3Boarouus
U MaKPOIBOJIOLMSA

O3HakoMJIEHUE C KOHIENIMEN BUJIa, €€ KPUTEPUSIMH,
o0100p MPUMEPOB TOTO, YTO HOMYJISIIHUSI — CTPYKTypHas
€MHUIA BUJIA U BOJIIOIUH.

O3HaKOMJIEHHUE C ABMXKYIIMMUCS CUIIAMU 3BOJIIOIIUHT

U €€ JI0Ka3aTeIbCTBaMH.

YcBoeHue TOT0, YTO OCHOBHBIMH HAITPaBJICHHUAMU 3BOJIIO-
LIMOHHOT'O IIpOorpecca SIBJISIFOTCS] OMOJIOTUYECKUI TIpOrpece
1 OMOJIOTMUYECKHI perpecc.

AHTpONOrexes

AHanu3 1 OLIEHKA PAa3JIMUYHBIX TUTIOTE3 O MPOUCXOKIACHUHI
YeJI0BEeKa.

PazButHe ymeHust CTpOUTH T0Ka3aTEIbHYIO 0a3y MO CpaB-
HUTEJIBHOM XapaKTEPUCTUKE YEIOBEKA U MIPUMATOB,
JTIOKa3bIBasi ©X POJICTBO.

BrisiBiieHre 3TamnoB SBOTIONNH Y€TOBEKa

YenoBeueckue pachbl

Ymenue AOKa3bIBATh PABCHCTBO YCJIIOBCUCCKHUX pac Ha
OCHOBAaHHMHU UX pOJCTBA U CIUHCTBA ITPOUCXOKIACHUS.
PazBurue TOJICPAHTHOCTH, KPUTHUKA paCru3Ma BO BCECX €TI0
IPOSABIICHUAX

OCHOBBI DKO0JIOTHH

JKOJIOTHSI — HAYKa 0
B3aUMOOTHO-

IEHUAX OPraHu3iMoB
MeXIy c000i

U OKpY:Kawouei cpenoit

N3ydenune sxonoruueckux GakTopoB U UX BIMSHUSA HA OPraHU3MBI.
3HAKOMCTBO C 3KOJIOTHYECKHUMH CHUCTEMaMHU, UX BUJIOBOH U
MIPOCTPAHCTBEHHOMN CTPYKTYpaMH. Y MEHHUE OObSICHITh PUUYUHBI
YCTOMYMBOCTU U CMEHBI 3KocHucTeM. O3HAKOMIIEHHE C MEKBHIOBBIMU
B3aMMOOTHOUIEHUAMH B 3KOCHCTEME: KOHKypeHIIUENH, CUMOHO30M,
XHMIHUYECBOM, APA3UTU3MOM. ¥ MEHHE CTPOUTH SIPYCHOCTH
PacTUTENILHOIO COOOIIECTBA, MHUILEBBIE LI U CETH B OMOLIEHO3¢E, a
TaK)Ke IKOJIOTUYE-

CKH€ IUPAMHU/Ibl. 3HAHUE OTINYMUTEIbHBIX IPU3HAKOB UCKYCCTBEHHBIX
COOOIIECTB — arpodKOCUCTEMBI U YpOoIKkocucTembl. Onucanue
AHTPOIIOTEHHBIX U3MEHEHUN B €CTECTBEHHBIX IPUPOIHBIX
nanmagTax cBoeit MectHocTU. CpaBHUTEIbHOE ONMCAHUE OJHOM U3
€CTECTBEHHBIX IPUPOJHBIX CUCTEM (HampumMmep, Jieca) U Kakol-HUOYy b
arposKOCHCTEMBI (HallpuMep, NIeHNYHOro noJisi). CocraBieHUe cXeM
IepeJa4y BELECTB U SHEPTUU 10 LEIAM IUTAHUS B IPUPOJHON
9KOCHUCTEME U arpolcHO3e

buochepa —
rjiooajbHas
IKOCHUCTEMA

Oznakomnenue ¢ yueHuem B. 1. Bepuazackoro o 6uocdepe kak o
ro6ansHOM skocucTeme. Hannume npeacTaBieHus o cxeme
9KOCUCTEMBI Ha mpuMepe Ouocdepsl, KPyroBOpoTe BELIECTB U
peBpalieHIN

SHepruu B buocdepe. YMeHNe T0Ka3bIBaTh POJIb KUBBIX OPIraHU3MOB B
6uochepe Ha KOHKPETHBIX PUMEPAX




buocdepa n yesoBek

Haxosxnenue cBsizu u3MeHeHus: B bnocdepe ¢ nocneacTBUsIMu
JeITETBHOCTH YEJIOBEKA B OKPYKAIOIIEH cpezie. YMEHUE ONpeaessiTh
BO3/ICHICTBUE MPOU3BOJICTBEHHON AEATEIBHOCTH Ha OKPYXKAIOIIYIO
cpeny B o0nacT cBoelt Oyayieid npodeccun. O3HAKOMIICHHE C
r7100aIbHBIMH SKOJIOTHYECKUMHU MPOOJIEMaMH U YMEHHE OTIPE/ICIISTh
MyTH UX pemieHns. OnucaHue ¥ MPaKTHIECKOe CO3/aHHe
UCKYCCTBEHHOW 9KOCUCTEMBI (IIPECHOBOJHOIO akBapuyMma). Pemienue
9KOJIOTUYECKUX 3a]1a4. J|eMOHCTpUpOBaHNE YMEHUS TIOCTAHOBKU
enei 1esTenbHOCTH, IUTAHUPOBAHUS COOCTBEHHOM NIEATETLHOCTH JUIS
JOCTHOKEHUS TIOCTABJICHHBIX eNIeH, MTPEeIBUACHUS BOSMOYKHBIX
Pe3yabTaTOB ITUX JACUCTBUH, OPraHU3alul CAMOKOHTPOJISI U OLIEHKH
HOJIy4YEHHBIX pe3ynbTaToB. OO0yueHne coOI0ACHUIO TPAaBUI
MOBEJICHHSI B IPUPO/IE, OEPEIKHOMY OTHOIICHUIO K OMOJIOTHIECKUM
00BbeKTaM (pacTeHHsIM, )KUBOTHBIM M X COOOIIECTBAM) U UX OXpaHe

Buonuka

buonuka kak oaHO U3
HanpasJie-

HUM OMoJIOruY U
KHOepHeTHUKH

O3HakoOMJIEHUE C PUMEPAMHU UCTIOTB30BAHUS B XO3IMCTBEHHOM
NEeSITeIbHOCTH JII0JIel MOp(o- QYHKIIMOHATIBHBIX YEPT OpraHU3aluu
pacTeHUM U )KUBOTHBIX MPU CO3AHUU COBEPIICHHBIX TEXHUYECKUX CH-
CTEM M YCTPOMCTB MO aHAJIOTHHU C )KUBBIMHU CUCTEMaMU. 3HAKOMCTBO C
TpyO4aTBIMHU CTPYKTYPaMH B )KHUBOM MPUPOJIC U TEXHUKE,
a’pPOIMHAMHUYECKUMH U THAPOJIUHAMUYECKUMU YCTPOUCTBAMHU B
JKUBOM IPUPOJIE U TEXHUKE. Y MEHUE CTPOUTH MOJIENIH CKJIaI4aTON
CTPYKTYPBI, HC-

M10JIb3YEMbIE€ B CTPOUTEIBCTBE




2.2. TemaTuyecKuii M1aH U coaep:kanue yuedonoro npeamera OVYIIL 09 EcrecTBo3HaHue

HaumenoBanue pa3aeioB u C()}Iepmafme yqeﬁﬂoro mMarTtepuaJia, J'IaﬁOpaTOPHLIe paﬁ()T])I H IIPAKTUYCCKUE
TEM 3aHATHUHA, CAMOCTOATCIbHASA pa60Ta Oﬁy‘lalOHII/IXCH

O0beM yacoB

YpoBennb
OCBOEHUS

1 2

3

4

1 kype, 1,2 cemectp

Pduszuka

BBenenue dwusuka — QyHIaMEeHTaIbHAs HayKa O pupoje. EcTecTBeHHO-HAayYHBIN METO/T
IIO3HAHMSI, €T0 BO3MO>KHOCTH U I'PAHUIIBI IPUMEHUMOCTH.

DKCIIEpUMEHT U T€OpHs B IPOLIECCe MO3HAHUS MPUPOibl. MoienupoBaHue PU3NIECKUX
SIBJIEHUH U MPOLEeCCOB. ECTECTBEHHO-Hay4YHasi KAPTUHA MUPA U €€ BaXKHEHIINE COCTAB-
JSIOIIHE.

EnuHCcTBO 3aKOHOB MPUPOJIBI U cOCTaBa BenlecTBa Bo BeenenHoil. OTKpbITHS B (pU3U-Ke
— OCHOBA IIPOTpecca B TEXHUKE U TEXHOJOTHH TPOU3BOCTBA.

2/1

Paznen 1. Mexanuka

24/18

Tema 1.1 Kunemaruka

8/6

Conep:xxanue y4yeOHOro marepuaja

Mexannueckoe asmxenue. Cucrema orcuera. Tpaexkropus neuxkenus. [1yTs.
[Tepemenienue. PaBHOMepHOE npsiMosiMHENHHOE ABUKEHUE. CKOPOCTD.
OTHOCHUTENHHOCTh MEXaHUYECKOTO JIBIDKCHHS. 3aKOH CI0KEHUsI ckopocTelt. ['padukn
JBUKCHHSL.

Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBUKEHUH. MTHOBEHHAs CKOPOCTb.
PaBHOYCKOpEeHHOE TIPsIMOJIMHEHHOE ABMXKEeHHE. Y cKopeHne. CBOOOIHOE MmaieHre Ted.
KpuBosmmHeliHOe nBUXKEHUE. YTII0Bask CKOPOCTh. PaBHOMEpHOE ABMKEHUE IO
OKpYXHOCTH. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

JlaGopaTopHble padoThI
Nel HccnenoBanue OBIKEHUS Teja IIOA NEUCTBUEM IMOCTOSIHHOMN CHIBI

IlpakTH4eckue 3aHATHSA
Ne 1 PemieHue nmpakTuyecKHX, paCueTHbIX 3a/1a4

2

KoHTpoJibHbIE padoThI

He npuaycMOTpHO

CamocrosiTesibHast padoTa CTYACHTOB 2
PaboTa ¢ KHUTOH, COCTaBJIECHHUE OTIOPHOTO KOHCIIEKTA, PEIICHHE KaYeCTBEHHBIX 3aj1a4,
nouck B MlHTepHeTe u odopmienue 3aganHon nHbopmanuu no teme: «KnHnematukay.

Tema 1.2 JInnamMmuka 9/7




Macca u cuna. Bzaumoaeiictsue tei. 3akoHbl TuHaMUKU. CUITBI B IPUPO/IE.
CriocoOwt m3Mepenus cul. MHepunanbaas cucteMa oTcyeTa. 3aKOH BCEMUPHOTO
TAroTeHus. HeBecomocCTs.

JlabopaTropHbie padoThl 2
Ne2 CoxpaHeHue MEXaHWYECKOH SHEpruu IpH JABMKEHUHU Tela MOJ JEHCTBUEM CHII
TSKECTH U yIIPYroCTH
IIpakTnuyeckune 3aHATHS 2
Ne 2 HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT MAacChl TEJa.
KoHTpoJibHbIE paboTHI 1
Nel 3akonbl MexaHuKU HbroTOHA
CamocrosiTesibHasi padoTa CTYI€HTOB 2
Paborta ¢ kHUTOM, cocTaBieHHEe ONOPHOTO KOHCIEKTA, PEIIeHHE KauyeCTBEHHBIX 3ajad,
nouck B HTepHeTe u odopmieHne 3ajaHHoN nHGopManuu no teme: «JlnHamMmukay.
Tema 1.3 3akoHbl 7/5
COXpaHeHHs] B MeXaHHMKe
Nmnynsc Tena. 3akoH cOXpaHEHUs UMITylbca. PeakTuBHOE ABMO>KeHUE. MexaHnyeckas 1
pabora. MomHocTs. PaboTa cuiibl TATOTEHUS, CUJIBI YIIPYTOCTH U CHIIBI TPEHHUSI.
Mexanundeckas sHeprusi. Kunernueckas sueprusi. Kunernueckas sueprust u padora.
[ToreHunanpHas HEprys B TpaBUTALIMOHHOM ToJie. [loTeHmanbHas 3Heprus ynpyro
nehOpPMUPOBAHHOTO TeJia. 3aKOH COXPAHECHHS TIOJIHOW MEXaHUYECKOM YHEPruu
JlabopaTopHbie padoThl 2
Ne3 3ydyenue 3akoHa COXpaHEHUS] UMITYJIbCa
IIpakTHYeckune 3aHATHS 2

Ne 3 Penienue 3a71a4 Ha pacyeT paboThl CHABI, 3aKOHA COXPAHEHHUS MEXAHUIECKOH
sHepruu. PaboTa NOTEeHIIMAABHBIX CHA. MOIITHOCTD. DHEPTH.

KonTposabHble padoThI

He npunycMoTtpHo

CamocrosiTesibHast padoTa CTYACHTOB 2
PaboTa ¢ KHUTOH, COCTaBJIECHHUE OTIOPHOTO KOHCIEKTa, PEIICHHE KaYeCTBEHHBIX 3aj1a4,
nouck B HHTepHere u odopmieHue 3amaHHOW HHGOPMAIMU IO TeMe: «3aKOHBI
COXpaHEHUs B MEXaHUKE.
Paznen 2. OcHoBBI 19/15
MOJIEKYIAPHON GUUKH U
TePMOAMHAMUKH
Tema 2.1 MouekyJsipuas 11/9

(pusuka




ATomucTHuecKas Teopusl CTpoeHUs BelecTBa. HaOntoneHns u onbIThl,
MOATBEPXKIAIOLIME aTOMHO-MOJIEKYJISIPHOE CTPOEHUE BelecTBa. Macchl U pa3Mepbl
MoJIeKyIl. TennoBoe ABMKEHUE YacTHI] BEIIECTBA. BpOyHOBCKOE JBUKEHHUE.
Nneanshelii ra3. Temneparypa Kak Mepa CpelHell KUHETUYECKON YHEPIrUU YacTHII.
VYpaBHEeHHE COCTOSHUA UAeanbHOro raza. Mzonpoueccs! u ux rpagpuku. O0bscHeHnE
arperaTHBIX COCTOSIHUHN BeIIecTBa U (ha30BBIX MEPEXOI0B MKy HUIMU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHBIX [IPEICTaBICHUM.

CBs13b MEX/1y IaBJICHUEM U CpeIHEN KMHETUYECKON IHeprueit Monekyin raza. Pabora
raza. Mozeinb xuakocTu. I10BepXHOCTHOE HATSDKEHUE U CMAYMBAHUE.
Kpucrannnueckue u amopdusbie BeniectBa. JKujikue KpucTabl.

JlabopaTropHbie padoThl 4
Ne 4 VI3mepenue BIa)XHOCTH BO3/1yXa;
Ne § M3mepeHne moBEpXHOCTHOTO HATSKEHUS JKUIKOCTH
IIpakTUYeckue 3aHATHS 2
Ne 4 PemeHne NpakTHUYECKUX 33/1a4 MO TEME: «3aBHCHMOCTb TEMIIEPATYPbI KUIIEHUS OT
JABACHUS»
KoHTpoJibHbIE paboTHI He
npUOYCMOMPEHO

CamocTrosiTesibHasi padoTa CTYJeHTOB 2
PaGota ¢ kHUTOil, cocTaBiIeHHE ONMOPHOTO KOHCIEKTAa, PEIIeHHE KauyeCTBEHHBIX 3ajad,
nouck B HHTepHere u odopmiieHHe 3agaHHOW WHMoOpMarmu 1o Teme: «Mojenb
xuakoctu. [ToBepxHocTHOE HaTsKeHNe U cMaunBaHue. Kpucraminueckue u amopgHbie
BemlecTBa. JKUaKue KpucTaib».

Tema 2.2 TepMoamHamMuKa 8/6
Buytpennss sneprusi. Pabora u ternnooTaaya kak ciocoObl I3MEHEHHUs! BHYTPEHHE! 3

sHepruu. [lepBriil 1 BTOPOU 3aKOHBI TEPMOJIUHAMUKH. [[pUHIUIIBI IEHCTBUS TETUIOBBIX
MamuH. KI1J] TennoBsix aBurarenei. TennoBble MallMHbBI U X TPUMEHEHHUE.
DKOJOTUYecKHe MPoOIeMbl, CBS3aHHbBIE C TPUMEHEHHUEM TETUIOBBIX MAILIUH, U
poOJIeMbI SHEProcOepeKEHUSI.

JlaGopaTopHble padoThI

He npunycmoTtpHo

IIpakTHYecKkne 3aHATHS 2
Ne 5§ Penienve npakTUYeCKUX 3aa4
KonTpoabHbie padoThI 1

Ne2 OCHOBBI TEpMOJIMHAMUKHA




CamocrosiTesibHasi padoTa CTYy1€eHTOB 2
Pabota ¢ KHUTO, COCTaBICHHE OMIOPHOTO KOHCIIEKTA, PEIICHUE KauyeCTBEHHBIX 3ajad,

nouck B MaTepHETE M 0opMIICHHE 3aJaHHON MHPOPMAITUH TI0 TeMe: « IKOJIOTHICCKUE

npoOieMbl, CBSI3aHHBIE C TMPUMEHCHHEM TEIUIOBBIX MAIWH, U  MPOOJIEMBI
3Hepr0066pe>1<eHm{. TenaoBble aBUraTean. OxpaHa IPUPOABI»

Pa3nen 3. OcHOBBI 28/22

JIEKTPOJAMHAMUKHU

Tema 3.1 DuekTpocTaTuka aI7
B3aumonelicTBue 3apsKeHHBIX Tell. DIEKTPUUECKU 3apsi. 3aKOH COXpaHEHUS 2
ANEKTPUIECKOTO 3apsa. 3akoH KymoHa. DIeKTpocTaTuuecKoe moJje, ero OCHOBHBIE
XapaKTEPUCTHKHU U CBSI3b MEXy HUMH. [I[pOBOTHUKY U U30ISATOPHI B
AIEKTPOCTATHUECKOM IOJIe. DIEKTPUIECKasi EMKOCTh KOHJIEHCATOpa. DHEPTUs
AIEKTPOCTATHYECKOTO TOJIS.

JlabopaTopHbie padoThl He
npuodyCMompeHo

IpakTHyeckune 3aHATHS 4

Ne 6, 7 Pemenue 3agau Ha npuMmeHeHue 3akoHa KynoHa, 3akoHa coXpaHEHHUs

ANEKTPUYECKOTO 3apsijia, HAMPsHKEHHOCTH HOJIS.

KoHnTpoJibHbIe padoThI 1

Ne 3 DOaekTpuYecKoe mmoae

CamocTrosiTesibHasi padoTa CTYJ1€HTOB 2

PaGota ¢ xkHUTrOil, cocTaBieHHEe ONMOPHOTO KOHCIEKTa, pelIeHHe KaueCTBEHHBIX 3a/1ad,

nouck B VHtepHere u odopmieHue 3ajaHHON uHPOpMAlMKM [0  TEME:

«OAEKTPHUYIECKOE TIOAEY.

Tema 3.2 IlocTosiHHBII TOK 11/9
[TocTosnHbIM snekTpuyeckuii Tok. Cuiia ToKa, HaMpsbKEHUE, JIEKTPUUECKOe 2
compoTuBiieHre. 3akoH OMa JUIsl ydacTKa LIeNy U TOJHOM 3ekTpudeckoil nenu. PaboTa
Y MOILIHOCTb MTOCTOSIHHOTO TOKa. 3akoH /[xoyns—Jlenua. TemnoBoe aeiictBue
AIEKTPUUECKOTO TOKA. DJIIEKTPUUECKUM TOK B Pa3JIMYHBIX Cpe/iax.

JlabopaTopHBIe padoThI 4

Ne 6 M3ydenue 3akoHa OMa Julsl ydacTKa LIeMH, MOCIe0BaTeIbHOI0 U MapasieIbHOTO
COEIMHEHUS IIPOBOIHUKOB.
Ne7 Onpenenennie 9/1C 1 BHYTpeHHET0 CONPOTUBIICHUS] HCTOYHUKA HAPSKEHUS




IpakTHyeckue 3aHATHA
Ne 8 COopka 2J1eKTpHUECcKOM ey U U3MEpEeHHe CHIIbI TOKa U HANPSDKEHUS Ha ee
PA3JIMIHBIX YyJaCTKaX.

KounTtpoJibHbIe patoThI 1
Ne4 3aKOHBI TIOCTOSHHOI'O TOKA
CamocrosiTesibHasi padoTa CTYIeHTOB 2
Paborta ¢ kHUrOM, cocTaBieHHE ONOPHOTO KOHCIIEKTA, PEIIEHUE KaueCTBEHHBIX 3ajady,
nouck B MHTepHeTe W oQopmieHHE 3aJaHHOW HHPOpPMANUU IO TeMe: «3aKOHBI
IIOCTOSIHHOTO TOKa.
Tema 3.3 MaruutHoe noJe 8/6
MarsuTHO€ 10JIE M €r0 OCHOBHBIE XaPAKTEPUCTUKU. [[efiCTBHE MarHUTHOTO TOJIS Ha 2
MIPOBOJIHUK C TOKOM. 3akoH Amriepa. Dnekrpoasurarens. Cuna Jlopenna. SBnenue
AJIEKTPOMArHUTHOM MHYKITUU. 3aKOH 3JIEKTPOMAarHuTHOM uHaykiuu. [Ipasumno Jlenna.
Camonnaykiysa. MHIyKTUBHOCTh. DHEPIHsI MATHUTHOTO TTOJIS.
JlabopaTopHbie padoThl He
npuodyCMompeHo
IIpakTHyeckue 3aHATHS 4
Ne 9 3anonHeHue TaONMIBI, CpPaBHEHUE DIEKTPUYECKOTO U MAarHUTHOTO MOJIS.
MaruuTtHoe noje Ha IPOU3BOJICTBE.
Ne 10 /lelicTBHE MArHUTHOTO TIOJISI HA KUBBIE OPraHU3MBbI.
KonTtpoJbHbIe padoThI He
npudyCMOmpeHo
CamocTrosiTesibHasi padoTa CTYJ1€HTOB 2
PaGorta ¢ kHUTOil, cocTaBieHHEe ONMOPHOTO KOHCIEKTAa, PEIICeHUE KaueCTBEHHBIX 3ajad,
nouck B Mutepuere u odopmieHue 3agaHHOW uHPoOpMmanuu no Teme: «MarHutHoe
OJIEY.
Paznen 4. Kosiebanus u 17/8
BOJIHBI
Tema 4.1 Mexanunveckue 714
KO0JIeOaHHMs U BOJIHBI
CBoOonubie konebanus. [lepruoa, yacrota u ammnutyaa kojaedanuit. ['apmonnyeckue 2

KosiebaHus. MaremaTuyeckuii U py>KMHHBIA MasTHUKH. [IpeBpaiiieHure sHepruu npu
TrapMOHHUYECKHUX KOJIeOaHUX.

MexaHn4eCcKUe BOJIHBI U X BUJBL. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI.
VYbpTpa3ByK U €ro UCHOJIb30BaHUE B MEIULIMHE U TEXHHUKE.




JlaboparopHbie padoThl

He npuagycmorpHO

IIpakTHYeckne 3aHATHS
Nell Pemenue 3a1a4 Ha HAXOXKICHUE aMIUTHTY/IbI, IEPUOJIA, YACTOTHI, (pa3bl
KoJieOaHui, MpeBpaIIeHNe YHEPTHH MPHU KOJICOATETLHOM JIBUKCHHUH

2

KoHTpoJsbHbIe padoThI

He npungycmorpHO

CamocrosiTesibHasi padoTa CTYIeHTOB 3
Paborta ¢ kHUrOM, cocTaBieHHE ONOPHOTO KOHCIIEKTA, PEIIEHUE KaueCTBEHHBIX 3ajady,
nouck B MHTepHeTe U odopmileHHE 3aaHHOi HHopMaluu 1o Teme: «MexaHudeckne
K0J1€0aHUs ¥ BOJIHBI».
Tema 4.2 5/2
JIeKTPOMATrHUTHbBIE
KOJIe0AHUS U BOJHBI
CBoOoaHbBIC IeKTpOMarHuTHBIE Koebanus. KonebaTenpHbiil koHTYp. Dopmyna 2

TomcoHa. BeiHyXIeHHbBIE 3JIeKTpOMAarHUTHbIE Kosiebanus. ['apMoHudeckue
AJIEKTPOMArHUTHbIE KoJiebaHus. DaeKTpuueckuil pesoHanc. [lepeMeHHslIi TOK.
OnekrporeHeparop. [lonydenue u nepenaya snmekrposneprun. [Ipodaembr
SHEPTOCcOePEIKECHHS.

DIIEKTPOMAarHUTHOE M0JIe. DIEKTPOMATHUTHBIE BOJHBI. CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJH. [[pMHIMIIBI paguOCBA3YU U TeNeBUACHUA. MCIOIb30BaHNE 3IIEKTPOMArHUTHBIX
BOJIH Pa3JIM4YHOTO IMAIa30Ha B TEXHUYECKUX CPEACTBAX CBA3M, MEIULIUHE, TPU
W3y4YEHUU CBOMCTB BEIIECTBA.

JlaGopaTtopHble padoThI

He npunycmotpHo

IlpakTnyeckune 3aHATHS

He npunycMoTtpHo

KonTposabHble padoThl

He npunycmotpHo

CamocTrosiTesibHasi padoTa CTYJ1€HTOB 3
PaGota ¢ kHUTOI, cOCTaBlIEHHE OIOPHOTO KOHCIIEKTa, pelIeHHE KaueCTBEHHBIX 3ajad,
nouck B lutepHeTe u opopmienue 3aganHoi napopmanuu no teme: «Mcmnonbp3zoBanue
ANIEKTPOMArHUTHBIX BOJIH PA3IMYHOTO TUANa30HA B TEXHUYECKUX CPEICTBAX CBS3U,
MEAMIIMHE, TPU N3YUYEHUU CBOICTB BEIIECTBAY.

Tema 4.3 CBeroBble BOJHbBI 5/2
Pa3BuTHe npeacraBneHuil 0 IpUpoie CBETa. 3aKOHBI OTPAKECHUS U MTPETIOMIICHUS CBETA. 2

Wntepdepennus ceera. Judpakius ceera. Judppakunonnas pemerka. [onspuzaus
ceta. /lucnepcus ceera.
JIunzsl. @opmyna TOHKOH JMH3bL. OnTHYeCKHe TPUOOPHI.

JlaGopaTopHbie padoThl

He nmpugycmoTrpHO

IIpakTHYecKHe 3aHATHSA

He mpugycMoTpHO




KoHTpoJsbHbIe padoThI

He npuagycmorpHO

CamocrosiTesibHast padoTa CTYIeHTOB 3

PaboTa ¢ KHUTOH, cOCTaBJICHUE OMOPHOTO KOHCIIEKTA, PellIeHHE KaYeCTBEHHBIX 3a/ad,

nouck B HTepHeTe u odopmiieHue 3a1anHoi nadopmarmu no teme: «Marepdepenuns

cera. JAudpakmus ceera. Judpaknuonnas pemerka. [lonspuszamnus ceera. Jucrnepcus

CBETa».
Pa3nes 5. diiemMeHTBI 21/12
KBAHTOBOM (U3MKH
Tema 5.1 KBanrosBble 7/4
CBOIICTBA CBeTA

PaBHOBecHOe TeruioBoe uznydenne. KBanrosas runoresa Ilnanka. @oToaneKTpuaecKuit 2

b dext. YpaBHenue DitHmTeliHa 11t BHenTHero Gotoaddexra. otoH. [laBiaeHue
cBera. Jlyanusm CBOIWCTB CBeETa.

JlabopaTropHbie padoThl

He nmpuagycmoTpHO

IIpakTUYeckue 3aHATHS
Nel2 Pemenue 3agau

2

KoHTpoJsibHbIE padoThl

He nmpuagycMoTpHO

CamocrosiTesibHast padoTa CTYACHTOB 3
PaGota ¢ kHUTrOil, cocTaBiIeHHE ONMOPHOTO KOHCIEKTAa, PEIIeHHe KauyeCTBEHHBIX 3ajad,
nouck B MHTepHeTe M odopmiieHHe 3amaHHON mHpopMmamuu 1o Teme: «KBaHTOBBIE
CBOWCTBA CBETa».

Tema 5.2 ®du3nka atoma 714
Monenu crpoenus atoma. OnbiT Pesepdopnaa. Iloctynarsr bopa. O6bsicuenue 2

JUHEHYaTOro CIEKTpa BOJOPO/Ia HA OCHOBE KBAaHTOBBIX MOCTy1aToB bopa. [lornomenue
U UCITyCKaHue cBeTa aroMoM. KBaHtoBas sHeprus. [IpuHIun geicTBus u
UCITOJIb30BaHue Ja3zepa. OnTHYecKas CIIeKTPOCKOIUSI KaK METOJ M3YUYCHHsI COCTaBa
BEIIECTBA.

JlaGopaTopHble padoThI

He npunycmoTtpHo

IlpakTHYeckue 3aHATHSA
Nel3 3akoHOMEpPHOCTH B aTOMHBIX CIIEKTPax BOJIOPOJA.

2

KonTposbHbIe padoThI

He npunycmoTtpHo

CamocrosiTesbHast padoTa CTYICHTOB

PaboTa ¢ KHHUroi, cocTaBlIeHHE ONMOPHOIO KOHCIEKTAa, PEelIeHHe KauyeCTBEHHBIX 3a/ad,
nouck B MHTepHeTe u odopmieHHE 3aJaHHON MH(popMaimu 1o Tteme: «OnTudeckas
CHEKTPOCKONUS KaK METOJ N3YYEHUS COCTaBa BELIECTBAY.

3




Tema 5.3 ®Puzuka aTOMHOI0
s1Apa M 3JIEMEHTAPHBIX YaCTH

714

CocraB u cTpoeHue aToMHOTO sapa. CBOWCTBA SIIEPHBIX CUJI. DHEPTHUs CBSI3U U Ae(heKT
Macchl aTOMHOTO sapa. PaguoakTus-

HOCTb. BUJIbI painoakTUBHBIX IPEBpAIICHUN. 3aKOH PaJUOAKTUBHOTO pacmaja.
CBolicTBa HOHU3UPYIOILKX SIIEPHBIX U3TY4eHUN. PaaroakTUBHbIE U3TYYEHUS U UX
BO3JICHCTBUE HA KMBBIE OPTaHU3MBIL. SAepHbIE peakuu. SnepHas sHepreTuka.
OnemeHTapHble yacTUllbl. DyHIaMEHTAIbHbBIE B3aUMO/ICHCTBUS.

JlabopaTropHbie padoThl

He nmpuagycMoTpHO

IIpakTHYeckne 3aHATHS 2
Ne 14 PagnoakTuBHBIE U3TYYEHUS U UX BO3/EUCTBUE HA KUBBIE OPTaHU3MBbI
[IpoBepka cTaTUCTUYECKOIO XapaKTepa 3aKOHA paJMOaKTHBHOIO pacrajia ¢ MOMOLUIbIO
MOJIEJIBHOTO 3KCIIEPUMEHTA.
KoHTpoJibHbIE paboTHI He
npUOYCMOMPEHO
CamocrosiTesibHas padoTa CTYJACHTOB 3
PaGora ¢ kHUTOH, cOcTaBIeHHE ONIOPHOTO KOHCIIEKTA, pelIeHHe KaueCTBEHHBIX 3a/ay,
nouck B MIHTepHETE M 0hopMIICHHE 3aJaHHON MHPOpMAIIUHK TT0 TeMe: «SaepHast
SHEpreTrka. DjIeMeHTapHbIe YacTUllbl. DyHIaMEHTaIbHbIE B3AUMOACHCTBUS».
Pa3nen 6. Beesiennasi u ee 12/6
IBOJIIOLHS
Tema 6.1 Crpoenue u 6/3
pa3Butue BcesieHHOM
Kocmonorus. 3Be3nbl. TepmosinepHblii cuaTe3. Mojenb paciupsitoieiicss BeceneHHou. 1
JlaboparopHsblie padoThl He
NpUAYCMOMPEHO
IIpakTHYecKkne 3aHATHS 2
Ne 15 Mogpens ropsueit Beenennoit. CtpoeHne u npoucxoxjieHue IanakTuk.
KoHnTpoJibHbIC paboTHI He
npUAYCMOMPEHO
CamocrosiTesbHast padoTa CTYICHTOB 3

PaGota ¢ kHUTO#, coCcTaBIeHHE OMOPHOTO KOHCIEKTA, PEIIeHHE KaueCTBEHHBIX 3ajad,
nouck B MuTtepHere u odopmiieHue 3agaHHON umHbopManuu no teme: «CTpoeHue u
pa3ButHe BeeleHHOoM».




Tema 6.2 Ilpoucxoxkaenue
CoJsiHeYHOH cHCTEeMBI

6/3

[IporoconuIe u mpoTomianeTHbie oOmaka. O0-pasoBanue wianer. [Ipodnema 1
CYIIECTBOBAHMS BHE3EMHBIX IMBUIIM3ALINH.
CoBpemMenHas (puznyeckast KApTHHA MHPA.
JlabopaTopHbie padoThl He
npuodyCMOmMpeHo
IpakTnyeckue 3aHATHS 2
Ne 16 Breimucats OCHOBHBIE XapakTepucTuku 38e3/. AuddepeHunpoBaHHbIii 3a4eT.
KoHTpoJibHbIE paboTHI He
npUOyCMOmMpeHo
CamocrosiTesibHasi padoTa CTYIeHTOB 3
PaboTa ¢ KHHTOii, COCTaBIEHNE OMOPHOTO KOHCIIEKTA, PEIICHWE Ka4eCTBEHHBIX 3a/1ad,
nmouck B MurtepHere u odopmieHwe 3agaHHOM HHQOpPMALMM 1O  TEME:
«ITpoucxoxaenne CoJIHEUHONU CHCTEMBI».
Hroro 3a 1 cemectp:
MaxkcuMmaJjibHasi yueOHasi HArpy3Ka 78
CamocTosiTeJIbHAsi pa6oTa 00y4aroIIMXCsl 30
Oo6s13aTesIbHASI AyTUTOPHASI HATPY3Ka 48
Teopuu 20
IlpakTHYeckune 3aHATHS 28
Hroro:
MaxkcumaJjibHasi yueOHasi Harpy3Ka 123
CamocTosiTeJibHAsi padoTa 00y4aroIuXcst 41
Oo0s13aTesIbHASI Ay ITMTOPHASI HATPY3Ka 82
Teopuu 32
IlpakTHYeckune 3aHATHS 50
1 kypc 1,2cemecTp Xumus
BBenenne XuMuyeckasi KapTHHA MUpa KaK COCTaBHAs 4YacTh €CTECTBEHHO-HAYYHOM KapTUHBI 2
mupa. Poilb XumMum B KU3HH COBpEeMEHHOro oOmiectBa. Hoselme goCTHXEHUS
XMMHYECKONW HayKul B IUJIaHE PAa3BUTHS TEXHOJIOTUN: XUMHUYECKas TEXHOJIOTHs-
OMOTEXHOJIOTHS - HAHOTEeXHOJOTHUs. [I[puMeHeHne TOCTHKEHUI COBPEMEHHON XUMUU B
I'YMaHUTapHOH cepe nesiTeabHOCTH 001IecTBa.
Paznea 1.

OO0mas 1 HeopraHu4eckas
XHMHUS




Tema 1.1 OcHoBHBIE

Conepxxanue yueOHOro Marepuaja

NOHATHA U 3aKOHbI XMMHH | 1.OcHoBHble mnousitTusi xumuu. [Ipenmer xumuu. BemiectBo. AtoM. Mornekyna. 1
XUMHUYECKUH 3JIeMEHT U (POPMBI €ro CyliecTBOBaHM. IIpocThie U CIIOKHBIE BEIECTBA.
H3mepenue BeniecTna.
OTpakeHre XUMHUYECKHX CIO’)KETOB B MPOU3BEACHUIX XYI0KECTBEHHON JTUTEPATYPHI
Y UCKYCCTBA.
2.0cHoBHble 3akoHbl xumMuu. KomumdectBo BemiectBa. IlocrosinHas ABoraapo. 1
Momnsiprass macca. 3akoH ABoraapo. Mousipaeiii 0o0beM ra3oB. KonumdecTBeHHBIE
W3MEHEHUs B XUMHUU KaK YaCTHBIA CJy4dail 3aKOHOB IE€pex0jia KOJUYECTBEHHBIX
W3MEHEHUN B KAUeCTBCHHBIE.
JlabopaTopHbie padoThl HE
MPEAYCMOTPEHBI
IIpakTHYyeckne 3aHATUS HE
MPETYCMOTPEHBI
KoHTpoJibHbIE paboTHI HE
MIPETYCMOTPEHBI
CamocrosiTesibHast padoTa CTYACHTOB 1
[Touck XUMHUYECKHX CIOKETOB B TPOU3BEIACHUSAX XYIOKECTBEHHOUW JHUTEPATYphl U
uckyccTtBa. Hanucanue cooOmeHnii 0 XMMHUYECKUX TEXHOJIOTHSIX, OMOTEXHOJIOTHIX U
HaHOTEXHOJOTUAX. M. B. JIOMOHOCOB — «II€pBBI pyCCKUI YHUBEPCUTET.
Tema 1.2 Ilepuoanueckuii | Cogepxkanue yueOHOro MarepuaJjia
3akoH U [lepnoanueckas Ilepnonuuecknii 3axkon JI. U. MengeaeeBa. OrtkpoiTne [[. 1. MengeneeBbiM 2
CHCTeMa XUMHYEeCKHX [Tepuoanueckoro 3akoHa. [lepuonnueckuii 3akoH B popmynuposke J1. 1. Menneneena.
3jemenToB 1. U. 3nauenue Ilepumoamdeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHYECKUX
MengeseeBa 3JIEMEHTOB
J1. 1. MenneneeBa Juisl pa3BUTHS HAYKH M IIOHUMaHUSI XUMUYECKOM KapTUHBI MUDA.
JlaGopaTopHble padoThl
HE
PElyCMOTPEHBI
IIpakTHYeckne 3aHATHS 2
Ne 1. MonenupoBaHue MOCTPOCHUS MEPHOINUECKON TaOIHUIIbl XUMUYECKUX AJIIEMEHTOB
KonTpoabHbie padoThI HE
MPEAYCMOTPEHBI

CamocrosiTesibHast padoTa CTYICHTOB




IMouck wunpopmanuum B HHTepHeTe, B yuyeOHOH U CHEIHMATBHON JHTEpaType C
cooTBeTcTBYOmUM odopmieHruem o Muenuu [, M. MengeneeBa 06 oOpazoBaHuu U
rOCYJIapCTBEHHOMW MOJIMTHUKE.

Tema 1.3 CTpoenue

Conepxxanue y4eOHOro Marepuaja

BellecTBa 1. KoBanienTHas cBsi3b: HenoJisipHas U nosisipHasi. lonHas cBsi3b 1
2. Katuonsl u anuoHsl. Metannuueckast cBsi3b. BogopoHast cBsi3b.. 1
JlabopaTtopHbie padoThl HE
IIPElyCMOTPEHBI
IIpakTnuyeckune 3aHATHS HE
IPElyCMOTPEHBI
KoHTpoJibHbIE paboTHI HE
IIPElyCMOTPEHBI
CamocrosiTesibHasi padoTa CTYJIeHTOB
[Touck wundopmamuun B HHTepHere, B y4eOHONW M CHEIHAIbHOM JMTEpaType C 1
COOTBETCTBYIOIIUM 0(OPMIIEHHEM O MOJSIPHOCTH CBSI3U U MOJISIPHOCTH MOJIEKYJIBL.
Tema 1.4 Boaa. PactBopsl. | Conepxkanne yueOHOro MmarepuaJjia
1. Boaa. PacTBopsbl. Bona B npupose, ObITy, TEXHUKE U Ha IPOU3BOJCTBE. Du3nyecKue 2
U XUMHYECKUE CBOMCTBA BOAbI. OTIpecHEHUE BOBL. ATPEraTHBIE COCTOSHUSA BOJABI U €€
IIEPEXO0IbI U3 OTHOTOArPeEraTHOrO COCTOSHUSA B APYTOE€.
JlabopaTropHsbie padoThl HE
IIPEyCMOTPEHBI
IIpakTnyeckasi pabora
No 2. Xumnueckue peakiuu ¢ BbIICJIEHUEM TEIIOThI 2
KonTtpoJsibHbie padoThl HE
IIPEyCMOTPEHBI
CamocTosiTesibHasi padoTa CTY/IeHTOB 2
Ilouck wunpopmanuum B HHTepHere, B yueOHOH U CHELMAIbHOM JMTEpaType C
COOTBETCTBYIOLUM  0(OpMIIEHUEM O pacTBOpPEHUHM KaK (PU3MKO-XUMUYECKOM
npoliecce; TeIUIOBbIX 3¢ ¢eKTax Npu pacCTBOPEHUH; KPUCTAJUIOTUIpaTaX; NPUMEHEHUN
BOJbl B TEXHUYECKUX ILEJAX; JKECTKOCTH BOJBl M crnocobax e€ ycTpaHEHHH,
MUHEPAIBHBIX BOJAX.
Pemenue 3a1a4 Ha MacCOBYIO JIOJIFO paCTBOPEHHOIO BEILIECTBA.
Tema 1.5 Knaccnpukanusa | Copepxanne y4eOHOro Mmarepuajia
HEOpPraHu4ecKHuXx JlaGopaTopHbie padoThl
COeTMHEHMI M MX cBoMcTBAa | No 1. McmelTaHue pacTBOPOB KHCIOT WHIMKaTOpamMH. B3anmMoneicTBHE KHCIOT C 2

METaJllilaMH1, OKCHAaMHU METaJIJIOB, OCHOBaHUsIMHU, COJIAMUA




Ne 2. HcnblTaHue pacTBOpOB IlejIouYed MHAMKAaTOpaMH. B3aumoneiicTBue mienodeit ¢
COJIIMH, METaJIaMH, COJIEH IpYr ¢ Apyrom. PasjioskeHne HEpacTBOPUMBIX OCHOBAHHMH.
I'maponus coliel pa3nu4yHOro TUIIA

IpakTHyeckue 3aHATHS HE
IIPElyCMOTPEHBI
KouTtpoJbHble padoThl HE
IIPElyCMOTPEHBI
CamocrosiTesibHasi padoTa CTYJIeHTOB 2
IMonck wHpopmanmum B IHTepHeTe, B yd4eOHOH W CHEIHMATBHON JHTEpaType C
COOTBETCTBYIOIIUM O(oOpMIIEHHEM O TMpaBuUiiaX pa30aBiI€HUs] CEPHOM KHUCIOTHI;
noHstTuu PH pacTtBopa, KUCTOTHOM, IIEIIOYHOM, HEUTPAIBHOU Cpejie PACTBOPOB.
Tema 1.6 Xumuueckue Coneprxxanue yueOHOro Marepuasa
peakuuu JlaGopaTopHble paboThl
No 3. 3aBUCMMOCTDh CKOPOCTH B3aWMOJICUCTBUS COJISTHOM KHCJIOTHI C METajulaMd OT HX 2
MIPUPO/JIbI, IMHKA C COJITHON KUCIIOTON OT €€ KOHIICHTPAllUH
Ne 4. Peakmus, maymass ¢ oOpa3oBaHMEM OCajKa, ra3a WIA BOJbL. 3aBHUCHUMOCTHh 2
ckopocTH B3aumojeiicTBus okcuaa menu (II) ¢ cepHoil kucnoToil OT Temmeparypsl,
TJIOUIAIM COMPUKOCHOBEHHS.
IIpakTHYeckune 3aHATHSA HE
IPelyCMOTPEHBI
KonTtpoJsibHbIe padoThI HE
MIPelyCMOTPEHBI
CamocTosiTesibHasi padoTa CTYJ1€HTOB
[Touck wunHpopManmu B HWHTEpHeTe, B y4eOHOW W CHEIUATBHOM JIMTEpAType C 2
COOTBETCTBYIOIIUM  O(OpMIICHHEM 00 DJeKTpoiM3e PpacIiaBOB, PacTBOPOB,
JNEKTPOJIUTUYECKOM  TOJYyYEHUH  aIOMUHUS;  MPAKTUYECKOM  MPUMEHEHUU
ANIEKTPOJIN3A.
Tema 1.7 Metanibl u Conepxanue yueOHOro Marepuasa
HEMETAJJIbI 1. Metajubl. O0mue Gpuznueckne 1 XUAMUYECKUE CBOMCTBA METAILIOB. 1
2. Hemeramubl. O011as XxapakTepUCTUKA IJIAaBHBIX MTOATPYIII HEMETAJJIOB Ha pUMEpe 1

TaJIOTCHOB.
Baxwueiilne coeJMHEHUS METAIOB M HEMETAJIJIOB B npupoac u XO03SMCTBEHHOH Jies-
TCIbHOCTHU 4YCJIOBCKA.

JlaGopaTopHbie padoThl




Ne 5. M3ydenue miacCTUYHOCTH, NMPOYHOCTH HA M3TUO METAIJIOB, TEIUIONPOBOIHOCTH
MAarHUTHBIX CBOWCTB M 3JIEKTPUYECKON MPOBOJUMOCTH METAJIIOB.

IIpakTnuyeckne padoThl

Ne 3. 3yueHue KOJUIEKIIMNA METAJIJIOB 1
Ne 4. Tlonyuenue, coOupanue U pacro3HaBaHUE Ta30B. Pelienne SKCepuMEeHTATBHBIX 1
3a/1a4
KonTpouabHbie padoThl HE
IIPElyCMOTPEHBI
CamocrosiTesibHasi padoTa CTYJICHTOB 3
[louck wundpopmanuu B HHTepHere, B y4eOHONW M CHEIHAJbHOM JMTEpaType C
COOTBETCTBYIOIIUM O0OPMIIEHHEM O KOPPO3MH METAJIOB, CIIOCO0aX 3alllUThl METAJUIOB
OT KOPpPO3UH; MOITYYEHUH HEMETAJIOB (PpaKIIMOHHON MEPEroHKOM JKUJKOTO BO3/ayXa U
AJIEKTPOJIU30M PACTBOPOB UJIM PACIUIABOB AJIEKTPOJIUTOB.
Pazgea 2. Oprannyeckasi
XHMHUA
Tema 2.1 OcHoBHBIE Copep:xaHue y4eOHOro marepuaja
NOHATHS OPTraHUYECKOM MHuoroo0Opa3ue opranndeckux coenunenuil. [lonsitue nsomepuu. 1
XHMHH U TeopHsi cTpoeHusi | JlaGopaTopHbie padoThI HE
OPraHU4YeCKHX COeIHHEeHH I MIPEAYCMOTPEHBI
IIpakTHYeckune 3aHATHSA 1
No 5. M3rotoBneHune Moiesield MOJIEKYJl OPraHUnYECKUX BEIIECTB
KonTtpoJibHbIe padoThI HE
IIPEyCMOTPEHBI
CamocTosiTesibHasi padoTa CTY/IeHTOB
[Touck nHpopmanuu B cpeacTBax Macc-menua, MHTepHere, B yueOHON U crienuaabHON 1
JUTEPATYPE C COOTBETCTBYIOIUM O(OPMIIEHUEM O MOHSITUU
cyOCTpaT U peareHT; peakuMaX OKUCICHUS U BOCCTAHOBJICHUS] OPraHMYECKHX BEILECTB.
CpaBHeHue Knaccu(pUKalMU COEUHEHUN U Kiaccu(UKaUU peakiyii B
HEOPraHMYECKON ¥ OPraHU4eCKON XUMHUH.
Tema 2.2 Yruesogopoast 1 | Cogep:xanue yueOHOro MaTepHuaJia
UX NPpUPOAHBbIe HCTOYHUKH | [IpenenbHble U HempeaenbHbIe YriaeBoaopoabl. Peakius monuMepuszanuu. [Ipupoansie 1
VCTOYHUKU  YIJIEBOJOPOJOB.  YTJIEBOAOPOABI KaK OCHOBA  MEXIyHAapOJHOTO
COTPY/IHUYECTBA M BAKHEHIINI HCTOYHUK popMupoBaHus Oromxera PO.
JlaGopaTopHbie padoThl
Ne 6. O3nakomiieHne c KoJuieKiuei oOpas3loB HepTH U MPOAYKTOB €€ mepepadoTKu 2

Kay4yKoB M 00pa3liaMu U31eIHi U3 PE3UHBI




Ne 7. Ilonydenue sTHIIEHA U €0 B3aUMOJICHCTBHE C PACTBOPOM II€pMaHraHaTa Kajius,
OpOMHOIT BOJIOH.

IpakTHyeckue 3aHATHA HE
IIPEyCMOTPEHBI
KonTposabHbie padoThl HE
IIPElyCMOTPEHBI
CamocrosiTesibHasi padoTa CTYJIeHTOB 2
IMonck wHpopmanmum B IHTepHeTe, B yd4eOHOH W CHEIHMAIBHON JHTEpaType C
COOTBETCTBYIOIUM O(GOPMIIEHHEM O YTJIEBOJOPOABI KaK OCHOBA MEXIyHApOJHOTO
COTPYJHHYECTBA U BaXHEHIINN UCTOYHUK (popMuUpoBaHus Oromxera PO.
Tema 2.3 Conepxxanue yueOHOro Marepuaja
Kucsopoaocoaep:xamue [IpencraBuTenu KHCIOPOACOAEPKAIIUX OPraHUYECKUX COCIMHEHUN: METHIJIOBBIM U 2
OpPraHM4YecKHe COCJUHEHUs] | STUJIOBBIA CHUPTHI, TIULEPUH, YKCyCcHas KuciaoTa. JKHpbl Kak CIOXHbIE 3(QUpHI.
YreBopl: TII0K03a, KpaxMal, 1eJUT0JI03a.
JlabopaTopHbie padoThl
Ne 8. Okucnenue cnupTa B anbAeruj ,adbJCTUI0B U TJIFOKO3bI B KUCIOTY. PacTBopeHue 1
TIIMIIEPHHA B BOJIE M B3auMoieiicTBue ¢ ruapokcunom meau (I1)
Ne 9. BzaumopeiictBue rioko3bl U caxaposbl ¢ rujgpokcuaom meau(ll). Kayecrsennas 1
peakiusi Ha Kpaxmail. Jloka3aTelnbCcTBa HEMPEIEIbHOTO XapaKkTepa )KUIKOTO KUpa
IlpakTnyeckmne 3aHATHSA
KonTtpoJibHbIe padoThI HE
IPElyCMOTPEHBI
CamocTosiTesibHasi padoTa CTY/IeHTOB
[Mouck undopmanuu B MHTepHeTe, B y4eOHON JHTEpaType C COOTBETCTBYIOIIUM 2
opopmieHreM 00 aJIKOTOJU3ME U €ro OTPaKEHUH B MPOU3BEACHUAX XYI0KECTBEHHON
JUTEepaTypbl U U300pa3uTENbHOTO HcKyccTBa. [loaroroBka cooOuieHuid, Mpe3eHTaIHi,
IIPOEKTOB
Tema 2.4 A3zorcopepxkamme | Cogep:kaHue yueOHOro MaTepHaJia
OpraHu4ecKme coenHeHusi. | 1. AMuUHBL, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u 6rojorndeckas QyHKINs OSIKOB 1
Hoaumepenr 2. [Inactmaccel u BosiokHa. [loHsATHE 0 TITacTMaccax U XUMUYECKUX BoJIoKHaX. Harty- 1
paJibHbIe, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
JlaGopaTopHbie padoThl
Ne 10. PactBopenue OenkoB B Bojae. OOHapyxeHHE OETKOB B MOJIOKE U MSICHOM 1

OynboHe. [leHaTypauus pacTBopa Oelika KypHHOTO siflla COMPTOM, PacTBOpaMM CoOJIei
TSOKEIBIX METAJJIOB U IIPH HarpeBaHUU

IIpakTHYecKHe 3aHATHA




Ne 6. Pacnio3HaBaHue 1jacTMace U BOJOKOH 1
KonTpoabHbie padoThl HE
IIPEyCMOTPEHBI
CamocrosiTesibHasi padoTa CTYICHTOB
[Nouck nnpopmanmu B IHTEpHETE, B y4eOHOM U CIIENMAIIBHON JIUTEPATYPE C 2
COOTBETCTBYIOIIUM O(OPMIIEHHEM O MPUMEHEHHE NOJMMEPOB B IPUKIATHOM U
KJIaCCHYECKOM M300pa3uTeIbHOM UCKyccTBe. [loaroToBka cooOmeHuii, mpe3eHTamuii,
IPOEKTOB
Tema 2.5 Xumus u xu3nbp | JlabopaTropHbie padéoTbl HE
IPelyCMOTPEHBI
IIpakTnuyeckune 3aHATHS
Ne 7. XuMus # KU3Hb 2
KoHTpoJibHbIE paboTHI HE
IPelyCMOTPEHBI
CamocrosiTesibHas padoTa CTYAEHTOB
[Touck nunpopmanuu B IHTepHeTe, B yueOHOU U CelIMabHOM JTUTEpaType ¢ 1
COOTBETCTBYIOIIUM 0(OPMIIEHHEM O MPUMEHEHHH XMMHH B YEJIOBEYECKOM KU3HU
Tema 2.6 Xumus u JlaGopaTopHbie paGoThl HE
OPraHHu3M YeJI0BeKa IIPEYyCMOTPEHBI
IlpakTnyeckmne 3aHATHSA
No 8. XuMusi u opranusM 4esoBeKa 2
KonTtpoJibHbIe padoThI HE
IIPEyCMOTPEHBI
CamocTrosiTesibHasi padoTa CTY/IeHTOB 1
[Touck nadopmanmu B MHTEpHETE, B yUeOHOH U CIIEIMAIBLHOM IUTEpaType C
COOTBETCTBYIOLIUM O(OPMIIEHUEM O XHMHUYECKHX JIEMEHTaX B OPraHU3Me YeJIOBEKa,
OpPraHMYECKUX U HEOPraHMYECKUX BEIEeCTBaX, OCHOBHBIX JKU3HEHHO HEOOXOJUMBbIX
COEJIMHEHUSX: OCJIKHU, YTIIEBO/Ibl, )KUPbI, BATAMHUHBI. YTJIEBOIbl — IJIaBHBIH HCTOUHUK
9HEpruu opranusma. Poib xKupoB B opranusme. XoJIECTEPUH U €r0 POJIb B 310POBbE
yenoBeka. MUHepaibHbIE BEILIECTBA B IPOAYKTAX MUTAHUS, MUIIEBbIE T00aBKU.
CbhanaHcHpOBaHHOE TUTAHUE.
Tema 2.7 Xumusi B ObITY JlaGopaTopHblie padoThI HE
IIPEyCMOTPEHBI
IIpakTHYecKHe 3aHATHSA
Ne 9. TuddepennunpoBanblii 3aueT. XuUMHs B OBITY 2




KonTposabHbie padoThI HE
IIPEyCMOTPEHBI
CamocrosiTesibHast padoTa CTYIeHTOB 1

B Touck undopmanmu B VHTepHEeTEe, B y4eOHOW M CHEIHATBHOW JHTEpaType C
COOTBCTCTBYIOIIUM O(i)OpMJIeHI/IeM 0 Ka4CCTBEC BOJIbl, MOIOIIUX W YUCTAIINUX CPCACTBAX,
npaBmiIax 0e30MacHON pabOTBI CO CPEACTBAMHU OBITOBOW XHMHH, POJTH XUMHYCCKHX
JJIEMCHTOB B JKH3HHU paCTCHI/If/'I, YI[O6p€HI/I$IX, XUMHUYCCKHUX CPCACTBAX 3allUThbL

pacTeHuM.
Bcero: 48 (18 u yan.+16
JIP+14 I13)
buoaorus
1 kypc, 2cemecTp

BBegenue O6BbexT U3yUeHUAH 6uonoruu - xkuBaasda| 3/1(treopmu
mpupoysma, IlpusHakKu X U B H X OpPragu3MOoB, a1)
MuHoroo6paa3sue X U B B X OpPramgvs3MO B,
YpoBHeBasd opragusamnuid XUBONUN NPUDOTJH U
5BoOoJdOUO U A, Me T o pfH Mo3HAaHU A X U B O U
I puUDPOIH, O6mu e 3aKOHOMEDHOCTHMHU
6 MOoITOTUMU, IIpeagwMerT U3yudeHUAd
060 6OHawU€ET O KYDCa «Bbuomxoruan, e Jau U
3 a1 audu Ky DpCcCa. Ma3ydewHnue O CHOBHEIB X
3aKOHOMEDpDPDHOTCT el BO3HUKHODBE EHU A,
Pas3BUTUA u cyu e cTBOB aHUA X U 3 HU H a
3 eMIe u CoOBpeMeHHOUN e e OpPpragvsalumu,
Pons 6 MOJTOTrUuU B bopMUDPOBaAaHUU
COBpDeMEeHHO! ecTecTBeHHO-HayUdYHO"
KapT™®uUHBH MU D a u B NpakKTMHUUYeEeCKOTHU
mesaTenbHocTu niogewn, Cobnmowaengue I paBUuI
I 0OBe€eJgeHaUd B nIpupoaIx e, 6epexHOeE
O THOILIE HU € K 6 MO OTrunYeCKHUM 00BbBeEeKTa a
(pacrTreHnu aM u X 1 BOTHEM u u X

coob6uecTBaM) U UX O0XDaHa,




TeMma 1
YYyeHnue
KJIeTXKe

o

Cogepxampue ydueO6HOIrO MaTepDHUaaIJa

9/3(Tr eopwu

KnerTkxa - oneMeHTapHasa XKUBasg cUCTeEeMa U a 3)
OCHOBHAaA CTPYKTYDPHO- GOYHKIUUOHA aITIbHAaAI
e I UHUIa B CeX X U B B X OpPragv3MO B,
KparTkas UCTODUA A Ua3yuemHUUd KJI1eTEKHMHU,
XuMudeckKasd OpPpramgvasaliusda KJI1eT«KHHU,
OpraugwumwdyecEKHue u HeoOprawguueceEKU e
BelnecrTBa KJ1eTEKH u X U B Bl X OpPpragvs3MO B,
Benxku, yriaeBOo[IH, JUOUMH, HY KIJ € MmHO BHE €
KW CIHOTH

U UX pPOITL B KIeTEKe,

CTpoewHnuwue u byHKIUU KJIeTEKHUHu,
IIpoKapuoTuUUYeCKUHE u 5 YKapUOTUYECKUE
KJ1eTKU, Bupycheo Kak HeKIJIeToUYHasda d&opwMa
X 1 3 H U u U x 3 HauyueHUueE, Boppb6a cC
BUDYCHBE MU 3a060J€eBaHUuAMU (cramno u oDp.)
[TuTomomma 3 M a u KJ1eTOoOUUUHasd MeMOGDPpawHa,
Opragouns KJIe€eTEK!,

O6MeHy BemnecTB U INpeBpauneuwuuwue HHEDPIUU B
KJ1eTEKEe: MiJlacTuUY€ecCKUN u HepreTuUeEe
C KU 006ME®EH. CTtTpoeHUeE u byHEKUIUMK
X pPOMOTCOM, I HRK - HOCUTE EISLD
HacJleagcTBeHHOIH MnuHbdopMaInuu,
Pennunukxangua OHK., I'ew. I"'emweTudeckKxuu KOoLImd.
Buocuurtea3 6 eJK a.,. KnetTxu u U x
Pas3HOOODPa3UueE B MHOTOKIJI €eTOUYHOM
Opragu3smMe, ODudbdbepenguupoBEKa KJEeTOoK.
KneTounwasa Teopusg CTPOEeHUSI O0OpPIragUa3IMOB,
KusugeHwHuHBT HIUKIT KIeTKU, Murto 3,
JlabopaTopHHE paborTH He

npegyecw
OTpeEeHO




IIpaxTuueckKxoe 3amaTue Nl 3

Hab6bnwowageuuwe KJIeTOK pacTeHUN U XUBOTHEH X

MOoOJ MUKDOTCEKOTI OM

IIpurorToBIeHUEe U ONUCAaHUE

MUKpPpOODpeInlapaTOB KJIeTOK pacTeHumu

IIpakxTuuecKoe 3agHATUE N2-3

CpaBHeHHWUE CTPOEHUSA KJIeTOK pDacTeHUUN u

XUBOTHBX IO I'OTOBBM MUKDOINDDEIIapaTaM

RKoumurTpoanbrubue paborTH He
npepgyecm
OTpeHDO

CaMocToAaTenbHad PaboTa o6yUYawIUXC4

Maydengunue omMopHOTITO KOHCTIEKT a, 5

PucoBawunwue TPOEHUS A KIeTEKHU

IlToproToBKa coobuenyuda Ha TeMy «Bupycsh,

IIpob6anemMa nmnedeunuusd BUDPY CHBIHX

3ab6o0JJeBayguUuY

TewMma 2.

Opramgmusmw,

Pas3MHOXEHUEe

UMHIWUBUNY adbH

(O~

u

Pa3BHUTMHUE

OpragumsMOB

Conep:xanue y4yeOHOro MmaTepuaja

PasmHokeHne opranu3dmoB. OpraHusmMm — enuHoe Iienoe. MHorooOpasue
OpraHu3moB. Pa3MHOkKEHHE — Ba)KHEHIIEe CBOMCTBO JKUBBIX OopraHu3moB. [lojoBoe u
Oecrionoe pasmHoxkeHue. Meito3. OOpa3oBaHue MOJOBBIX KIETOK U OILIOIOTBOPEHHE.
NupuBuayajibHOoe pa3BuTHE OpPraHusMa. OMOpHUOHAJBHBIM OJTall OHTOTEHE3a.
OcHoBHbBIE cTauM AMOPUOHANBLHOTO pa3BuTHA. Opeanocene3. Ilocmambpuonanvhoe
passumue. CXOICTBO 3apOJbIIIEeH MpeACcTaBUTENEeH pa3HBIX TPYII MO3BOHOYHBIX Kak
CBUJETEIHLCTBO MX 3BOJIOLMMOHHOTO poicTBa. llpuuuHbBl HapylleHUH B pa3BUTUU
OpraHu3MOB.

NupuBuayaibHoe pa3BuTHe 4esoBeka. PenponyktuBHOe 31m0poBwe. llocnenctBus
BIUSHUSL alIKOTOJIsl, HUKOTHMHA, HApPKOTUYECKUX BEIIECTB, 3arps3HEHUs Cpelbpl Ha
pa3BUTHE YEIIOBEKA.

Hemoncmpayuu

Mmuoroo0pa3ue opranu3MoB. OOMEH BEIIECTB W TMpPEBpallleHHe SHEPTUU B KIETKE.
®otocunre3. [lenenume kinerku. Mwuto3. becnosoe pa3sMHOXKEHHE OPraHU3MOB.
OOpazoBaHue TMOJOBBIX  KJIETOK. Meiio3. OmoJoTBOpeHHE Yy  pacTeHUHU.
NunuBuayanbHOe pa3BUTHE OpraHu3Ma. THUIbl MOCTAIMOPHUOHAIBHOTO  Pa3BUTHUS
YKUBOTHBIX.

12/4(T e 0o p u
a 4)




He

JlabopaTopHBHE pabborTH

npexgyecew
OTpeHDO

Il paxTuueckKoe 3aHATHUeEe N4-hH 2
BrisiBienue u onucanue Npru3HAKOB CXOJICTBA 3apO/IbIIICH YEIOBEKA U IPYTUX MO3BO-
HOYHBIX KaK JI0Ka3aTeJIbCTBO MX ABOJIIOIMOHHOTO POJCTBA.

He

RKoumuTpoabrugubee paborTH

npegyecw
OTpeHoO

CaMocToAaTenbHad PaboTa o6yUYawIUXCc4d

M3ydenuue omMopHOILO KOHCTIEKT a,

[TopxroroBKa coo0OUleHU A O BIUIHUU AIKOrOJIsI, HHKOTUHA,

HApKOTHYCCKNUX BCUHICCTB, 3arpsA3HCHUA CPCIbl HA pa3BUTHEC YCIIOBCKA.




TewMma 3.
OcHOBEH
regeTUuRKHN U
celeKLudu

Coaepikanue yueOHOro MaTepuajia

OcCHOBBI y4YyeHHMsI O HACJIeICTBEHHOCTHM W HM3MEHYMBOCTH. ['eHeTMKa — Hayka o
3aKOHOMEPHOCTSAX HACIEACTBEHHOCTH M M3MEHYMBOCTH OpraHusMoB. [. Menaenp —
OCHOBOIIOJIO)KHUK TE€HETHKU. ['eHeTmueckass TEPMHUHOJIOTMS M CHMBOJIMKA. 3aKOHbI
TeHEeTUKH, YycTaHoBJeHHbie [. Mennenem. MoHorubpugHoe U  IUTHOPUIHOE
CKpeIllMBaHUE XPOMOCOMHAas TEOpHUs HACIEACTBEHHOCTH. Bzaumoodeiicmsue 2eHos.
I'eneruka mnona. Cyennennoe ¢ noiom Hacieooganue. 3HAYEHUE TEHETUKHU JUIs
cellekuMM U MeauiuHbl. HacnencrBeHHble 0o0e€3HM ueloOBEeKa, MX MPUUYUMHBI U
npoUIaKTHKA.

3akoHOMepHOCTH U3MeH4YnBOCTH. HacnencTBeHHas1, WM reHOTUIWYECKas, U3MEHYH-
BOCTb. MoaudukamoHHasi, WIM HEHACJIeJCTBEHHas, H3MEHUYMBOCTh. ['eHeTuka
yenoBeka. ['eHeTMka W MeauuuHa. MaTepuanbHbIE OCHOBBI HACJIEACTBEHHOCTH U
U3MEHYHMBOCTH. [ €HETHKA U ABOTIOLIMOHHASA Teopusl. [ eHeTnKa monmyJssaiu.

OCHOBBI CeJIEKIIUM PaCTeHHMil, KMBOTHbBIX M MHMKPOOPraHu3MoB. ['eHeTnka —
TEOpETHYECKass OCHOBAa ceyekuuu. OIOMallHMBAaHHME >XKUBOTHBIX M BbIpAIIMBaHUE
KYyJIbTYPHBIX PAaCT€HHM — HadajbHble dTansl cenekuuu. Ydyenue H. WM. BaBunosa o
LIEHTPAaX MHOT000pa3us U MPOUCXOXKIEHUS KYIbTYPHBIX pacTeHui. OCHOBHBIE METObI
CeJIGKIIMM: THOpUAM3alMsl U HUCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JIOCTHIKEHUS
COBPEMEHHON  CENEeKUMU KYIbTYpHBIX pACTEHHH, JIOMAIIHUX JKUBOTHBIX H
MHKPOOPraHU3MOB.

buorexHosorus, e€e MOCTUKEHUS W MEPCHEKTUBBI PA3BUTHA. Jmuueckue acnekm
HeKomopblx docmudcenuil 6 duomexnonocuu. Knonuposanue dxcusommuwvix (npobremvi
KILOHUPOBAHUSL YeNL0BEKA).

Jemoncmpayuu

Mounorubpuanoe u nurubpunnoe ckpeuiuBanue. Ilepekpect xpomocom. CrerieHHOe
HacienoBanue. Myranuu. LleHTppl MHOTOOOpasusi M MPOUCXONKICHUS KYIbTYPHBIX
pacTeHMii W JOMAIIHUX OKUBOTHBIX. ['uOpumuzanusa. VckyccTBeHHBIM 0TOOD.
HacnenctBenusie 6one3nu yenoBeka. BiusHue ankoroiansmMa, HApKOMaHUH, KypeHHs Ha
HACJIEICTBEHHOCTb.

7/2(T e o pwu
a 2)

JlabopaTopHuHH®E paborTH

He

npegyecu
OTpEeZHoO




IIpaxTuuecKoe 3aHATHUE N6-7
CocraBieHre MPOCTEHIIINX CXeM MOHOTHOPHIHOTO W TUTHOPHUIHOTO CKPEIUBAHUSI.

Pemrenue remeTuueckux 3aaad.
IIpakTudecrxoe 3aHATMHUEe N89

Ananu3 GEeHOTUIIYECKOW N3MEHYMBOCTH.
BrisiBieHue MyTareHoB B OKpYy’Karollell Cpelie 1 KOCBEHHasl OL[EHKA BO3MOYKHOTO HX

BJIMAHHWA HAa OpraHru3M.

RKoumuTpoabrugubee paborTH

H e
npepgyecm
OTpDeEeHDO

CaMocToAaTenbHad PaboTa o6yUYawIUXCc4
CocraBiieHH€e MPOCTEUIINX CXEM MOHOTHOPUTHOTO U AUTUOPHUIHOTO CKPEIIMBAHUS.
Pernienue reHeTHUECKUX 3a]1a4.

[MogroroBka cooOmienust Ha Temy «KioHupoBaHHE JKMBOTHBIX  (MPOOIEMBI

KJIOHUPOBAHUSI YETIOBEKA)».




Tewma 4.
O9BOITIWIUOHHDOE€
yyeHUue

Coaepikanue yueOHOro MaTepuajia

IIponcxoxknenne W HavyaJbHble ITalbl Pa3sBUTHUS KU3HH Ha 3emJie. ['unoressl
MIPOUCXOXKICHUS KU3HU. M3yuyeHue OCHOBHBIX 3aKOHOMEPHOCTEM BO3HHMKHOBEHUS,
Pa3BUTHSI U CYIIECTBOBAHMS XU3HU Ha 3emile. YCIIOKHEHUE JKUBBIX OpPraHU3MOB B
npouecce 3BOJIOLMU. MHoOroobpasue *XUBOro MHUpa Ha 3eMJ€ U COBPEMEHHasl €ro
OopraHu3anusi.

HUctopusi pa3Butusi 3BOJIOUMOHHBIX Haeil. 3HaueHue pabor K. Jlunnes, XK. b.
Jlamapka B pa3BUTUU HBOJIIOIMOHHBIX HACH B OMOJOTUM. DBOJIOIMOHHOE yueHue Y.
Hapsuna. EctectBeHHblii 0TOOp. PONb 3BOIMIONMOHHOTO y4eHUS B (OPMHPOBAHUHU
COBPEMEHHOH €CTeCTBEHHO-HAayYHOU KapTHHBI MUpA.

Muxpo3Bosonust 1 MakpodBosaonus. Konuenuus Buna, ero kputepuu. [lomynsus
— CTpYKTypHas €AMHHLIa BHJAa W D3BOJIOUUHU. JIBIKyIIME CHJIBI SBOJIIOIHHU.
Cunrerndeckast Teopus 3BosolMU. MukposBosonus. CoBpeMEeHHbIE PECTABICHUS O
BunoodpazoBanun (C. C. YerBepuxo, WM. W.llImanerayzen). MakposBostonusi.
Hoxa3zatenbcTBa 3BomoIMU. Coxpanenue OUONO2UYECKO20 MHO2000pA3Usl KAK OCHO8A
yemouuusocmu 6uocgepvl u npocpeccugnozo ee pazeumus. lIpudMHBI BBIMUPAHUS
BU0B. (OCHOBHBIE HaIlpaBJIEHUS HBOJIIOIMOHHOIO Mporpecca. buonormyecknii
Iporpecc u OMOJIOrHUeCcKUil perpecc.

Jemoncmpayuu

Kputepuu Buga. CtpykTypa nomyasuuu. AJanTHUBHbIE OCOOEHHOCTH OpPraHU3MOB, MX
OTHOCHUTENIBHBI  XapakTep.  OBOJIOLMOHHOE  JPEBO  PACTUTEIBHOTO  MHDA.
OBOJIIOIIMOHHOE [JPEBO JKUBOTHOrO Mupa. [IpeacraBureny peakux M UCYE3AIOMIHUX
BHJIOB PACTEHUI U )KUBOTHBIX.

9/3(Tr eopwu
a 3)

JabopaToOpHHBHEe pPaborTH

H e
napegyecm
OTpDEeHO

IIpaxTuudueckoe B3agaTue Nol0-11 2
[Ipucnocobaenne opraHu3MoB K pa3HbIM cpeliaM OOuTaHusl (BOAHOM, HA3€MHO-BO3/IYIII-

HOM, MIOYBEHHOM ). AHAJIM3 M OLICHKA Pa3JIMYHbIX THIIOTE3 MIPOUCXOKICHUS KU3HH.
KouTrTpoannonHBEHE paborTH H e

npegyecu
OTpeEeZHo-




CamMmocToATenbHadA paboTa 06yUYawUUXCcC4
M3aydyemgue omopHOTO KOHCTI €EKT a,
IlToumck U Mm3ydeHUeEe NJOMODOITHUTEITDbHOH

nuadopmManuu,

Tewma b,
IIponcxoxXxmeHHU
€ U pa3BUTUE
XU 3HU Ha

3 eMI e,

Conepxxanue yueOHOro Marepuasa

I[IpoucxoxaeHue M HayajdbHble 3Talbl Pa3BUTHSA KU3HM Ha 3emJie. [ UMoTE3bI
MPOUCXOXKACHUS JKU3HU. M3ydeHHMe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HHUKHOBEHUS,
pPa3BUTHSA W CYIIECTBOBAHHS JKM3HU Ha 3emiie. YCIOXKHEHUE >XHBBIX OPraHU3MOB B
nporecce 3BoJIOLMUA. MHoOroo6pasue >XMBOTO MHpa Ha 3eMiie U COBPEMEHHas ero
OpraHu3anus.

Hcrtopust pa3Butusi 3BOJIOUMOHHBIX HIeil. 3HaueHue pabor K. Jlunnes, XK. b.
Jlamapka B pa3BUTHUU HBOJIIOIMOHHBIX HACH B OMOJOTUM. DBOJIOIMOHHOE yueHue Y.
Hapsuna. EctectBenHblii oTO0p. Ponb 3BOMIONMOHHOTO y4YeHHsS B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

Muxkpo3Boawuusa 1 Makpo3BoJonusi. Kornenmus Buaa, ero kputepun. [lomymsius
— CTPYKTypHasi €IWHWIIA BHJIA ¥ OBOJIONWU. JIBWKYIIME CHJIBI DBOJIIOIUH.
Cunrernueckas Teopus 3BoJirolMU. MukposBostonus. CoBpeMEHHBIE MTPEICTABICHUS O
BupooOpazoBannu (C. C. UYerBepukon, M. MW.IlImanbraysen). Maxpo3BOJOIHS.
JoxkazatenbcTBa 3BomonMU. Coxpanenue OUONO2UYECKO20 MHO2000pA3Usl KAK OCHO8A
yemouuusocmu 6uocgepvl u npozpeccugnoz2o ee pazeumus. IIpUdMHBI BHIMUPAHUS
BUAOB. (OCHOBHBIE HalpPaBJICHUS H3BOJIIOIUOHHOTO Tmporpecca. buonornueckuit
nporpecc 1 OMOJIOTUYECKUI perpecc.

Jemoncmpayuu

Kputepun Buga. Ctpykrypa nomynsuuud. AJanTUBHbIE OCOOCHHOCTH OPraHU3MOB, UX
OTHOCHUTENIbHBIM  XapakTep.  OBOJIOLUOHHOE  JAPEBO  PACTUTEIBHOTO  MHpa.
DBOJIIOLMOHHOE JPEBO JKUBOTHOro Mupa. llpeacraBurennt peaxkux M HCYE3AIOLIUX
BUJIOB PACTCHHI U )KUBOTHBIX.

6/1(t e o pwu
a 1)

JabopaTopHuHHE pabdborTHh

He
apexgyecu
OTpeHO

IIpakTunuyecKoe 3aHATMUE

H e
npegyecw
OTpeEeHO




KouTpoadbrHuHE paborTH

He
npexgyecew
OTpeHDO

CamMmocToATenbHad paboTa ob6ydYawuumxc4d

Mayudyenguue omopHOTrO KOHCTIEE KT a,,

1

TewMa b,
IIponcxoxXxmeHHU
€e 4YyeJlIoOBEKa

Cogepxagmgue ydye6HOIrO MaTepuadlaa

AHTponorene3. DBoJirolus npuMaroB. COBpeMEHHbIE TMIIOTE3bI O IPOUCXOXKIECHUN

YCJI0BCKa. I[OKa?:aTeJII)CTBa poAacTBa 4YCJIOBCKAa € MIICKONWUTAOIIWMU KHUBOTHBIMU.

Dranbl 3BOJIOIUH YEI0BEKa.

YenoBeyeckne pacbl. POACTBO M €IMHCTBO IPOMCXOKICHU YeloBedyeckux pac. Kpu-
TUKa pacus3Ma.

Hemoncmpayuu

UepThl CXOJICTBA U pa3IMyKs YEJIOBEKA U )KUBOTHBIX.

UepThl CX0OJICTBA YEJIOBEKA U IPUMATOB.

[IpoucxoxneHue yenoBeka.

UYenoseueckue pachl.

5/2(t e o puwu
a 2)

JlabopaTopHHBHEe paborTH

H e
npexgyecm
OTpDEeHO

IIpakTuuueckKxoe 3agaTue Nol2 1
AHaJIM3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 O MPOUCXOKICHUHY YEJIOBEKA.
KoHTpPOAXBLHHE paboTH He

npejgycwm
oOTpeHo

CamMmocToATenbHad paboTa o00yUYUawuuxc4d

I/ISY‘—IGHI/IG OIMI OPHOTI O KOHCIIE KT a,




Tema 60 OcumoBH |[CogepXxaunuue ydyebHmoro MmaTepuadaaa 9/2(Tr e o pwu
9 KOJIOTrHUHU JKOJIOTHSI — HAyKa O B3aHMOOTHOUIIEHUSIX OPraHHU3MOB Mexay coloil u 1 2)
OKpYy Kalolleil cpeaoii. Jkonorndeckue GakTopbl, UX 3HAUCHUE B KU3HU OPTaHU3MOB.
DKOJIOTUYECKHE CUCTEMBl. BuJ0Bas M INPOCTPAaHCTBEHHAs CTPYKTYpa 3KOCHCTEM.
[IumeBrle cBs3M, KPyroBOPOT BEIIECTB W IPEBpAIlEHUE SHEPrUM B 3KOCHUCTEMAX.
MeXBHIOBbIE ~ B3aUMOOTHOIIEHUS B JKOCHCTEME:  KOHKYPEHIMsS, CHMOHO3,
XMIHUYECTBO, MapasuTU3M. [lpuuunvl ycmouyugocmu U CMeHbl  IKOCUCHEM.

Cyxyeccuu. VIcKkycCTBEHHBIE COOOIIECTBA — arpOIKOCHCTEMBI U YPOOIKOCHCTEMBI.
Buocpepa — ruodanbHas s3xkocucrema. Yuenue B. . Bepranckoro o omocdepe.
Ponb xxuBbIx oprann3mMoB B Ouocdepe. buomacca. KpyroBopot BaxHeHnx OMOreHHbIX
2JIEMEHTOB (Ha MpUMepe yriiepoja, a3oTa u Jip.) B omocdepe.

Buocdepa n yenosek. Mzmenenus B 6uocdepe. [locneacTBust 1esTenbHOCTH YelI0BEKa
B OKpykawoumeld cpene. BosaeicTBue NPOU3BOJICTBEHHOW JIEATEIIBHOCTH  HA
OKpYXXalIllyl0o cpey B oOmactu cBoei Oyaymed mnpodeccun. [nobarvusie
9KOJl02UYecKue npoodieMovl U Nymu ux peuieHus. IKOJOTUSl KaK TeOpeTHYecKass OCHOBa
palMOHAJIBLHOTO TPUPOJOIOJIBb30BaHUS U oXpaHbl mnpupoabl. Hoocdepa. IIpaBuna
MOBEACHUS JIIOACH B OKpYXalIIed MNpUpPOJHON cpene. bepekHoe OTHOIIEHHE K
OMOJOrMYeCKUM 00beKTaM (PaCTEHUSM M KHBOTHBIM M MX COOOIIECTBAM) U UX OXpaHa.
JdemoncTpauuu

Okonorndyeckue GakTOpsl U UX BIUSHUE HA OPraHU3MBbI.

MeKBHUOBBIE OTHOIIEHUS: KOHKYPEHIIMSI, CAMOMO3, XUIIHUYECTBO, TAPa3UTU3M.
SIpycHOCTH pacTUTEIBHOIO COOOIIECTRA.

[uieBble enu U ceTu B OUOLIEHO3E.

DKOJIOrH4ecKue NUpaMuIbl.

CxeMa 3KOCUCTEMBI.

KpyroBopoT BelecTB U NpeBpalleHne SHEPTHUH B IKOCUCTEME.

buocdepa.

JlabopaTopHuHH®E paborTH H e
npengycwMm
OTDpPHO




IIpakTnueckoe 3ansaTue Nel3-14 6

Omnucanue aHTPONOT€HHBIX H3MEHEHUH B €CTECTBEHHBIX MPUPOIHBIX JTaHmadTax

cBoeil MecTHOCTH. CpaBHUTEIIBHOE OIIMCAHUE OJJHON U3 ECTECTBEHHBIX IPUPOIHBIX

cucTeM (HarpuMmep, Jieca) U Kako-HUOYIb arpOdKOCUCTEMBI (HapUMeEp, MIIEHHYHOTO

TOJIsA).

IpakTuyeckoe 3ansitue Nel5-16

Cocmasnenue cxem nepeoayu 6ewjecme U SHep2uu o Yenam NUManus 6 npupooHoU

aKocucmeme u 6 azpoyeHose.

IIpakTuyeckoe 3ansitue Nel7-18

OnucaHue U MPaKTUYECKOE CO3/1aHNE UCKYCCTBEHHON 3KOCUCTEMBI (ITPECHOBO/IHBIM

akBapuyM). Perienne skonornueckux 3azaad.

RKoumurTpoanbrubue paborTH He
nmpegycwM

OTDPHO
CaMmocTogaTenbHad paboTa 06yYaloIIuXECcC 4
Maydengunue omMoOpPHOTITO KOHCTIEEKT a 4

Pemenue sxkonoruueckux 3agad
[ToaroroBka coobmenust Ha Temy «I[IpaBuiia moBeaeHUS JTIOJEH B OKPYKAIOIICH
MIPUPOTHOM Cpeae».




CoognepXxamgunue ydyeb6HOIrO MaTepHuaadIa 7/2(T e o pwu
Buonuka kak oaHO W3 HampaBJjieHMii 0Mo0JI0TMM M KuOepHeTHKH. PaccMoTpenue a 2)
OuoHMKOW ocoOeHHOcTeH MOpdpo - (UMOIOTMYECKOW OPraHU3alUM  KUBBIX
OpPraHu3MOB U UX HUCIOJIB30BaHUSA U CO3JaHHUS COBEPIICHHBIX TEXHUUYECKUX CUCTEM H
YCTPOMCTB MO aHAJIOTHH C KUBBIMU CHCTEMaMH. [Ipunyunst u npumepsbl UCHOIbI0BAHUS
8 XO3AUCMEEHHOU OesimelbHOCmU H00el MOPQO - PYHKYUOHATLHBIX Yepm Op2aHU3AyuU
pacmenuti u HCUSOMHUBIX.

JdeMoHcTpauuu

TewMma 7. Mojenu ckiaa4aTo CTPYKTYpPhI, UCIIOJIb3yEMOUM B CTPOUTEIBCTBE.

TpyOuaTble CTPYKTYphI B )KUBOM IPUPOJE U TEXHUKE.

AbdponmHAMHYECKUE U THIPOINHAMHYECKUE YCTPOUCTBA B )KUBOW IIPUPOJE U TEXHUKE.
IKCKypCUH

Mmnozcoobpasue 6udos.

Cesonnvle (6ecennue, OCeHHUE) U3MEHEHUS 8 NPUPOOe.

MHnozoobpazue copmos Ky1bmypHbiX pacmeHutl U nopoo OOMAUHUX HCUBOMHBIX, Memo-
0bl ux eviedeHus (cenekyuonHas cmanyus, NIeMeHHas pepma, CenbCKoOX03AUCMEEHHA.

Buounuka

BbICMABKAQ).
Ecmecmeennvle u uckyccmeennvle skocucmemvl c60e20 pauoHa.
JlabopaTopHHEe paborTH He
npengycwMm
OTDPpPHDO
IIpakxkTudyecKxoe 3aHATHUE He
npengycwMm
OTDPpPHDO
KoHTpPOAXBLHHE paboTH He
npengycwMm
OTDpPHDO
CaMmocTodATenbHad paboTa obO0OyUawuuxca4d 2
M3ydeunuue OMNOPHOTIO KOHCIIEKT a
ODundbdbepeHNUpPOBaHHBN 3adeT 1
Bcero salu2 KyDpc 68
Teopwua 20

IIpakTunudyecKkue 3aHATHAHA 48




KouTrtTpoanbrHuHasa paborTa

CaMocToAaATEeilIbHadA paborTa

34




3. YCJI0OBUs PEAJIM3ALIMU YYEBHOI'O ITPEIMETA
3.1. TpeboBaHHMsI K MMHUMAJILHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00ecre4eHHI0
Dusuka
Peanuzanus yueGHOTO peamera Tpedyer Hanmuuus yuyeOHoro kabuHera: «Pu3nkay
O6opynoBanue yueOHOTo KaOWHETa:
- mocagouHbie MecTa (30 mT. cTynbeB; 15 mrt. pabodnx CTONOB);
- IEMOHCTPALMOHHBIN CTOJI,
- pabodee MeCTO IMPEeTo1aBaTels;
- KOMIUIEKT y4eOHO-HATJISAHBIX TIOCOOHH 1Mo (pr3uKe;
- 000pyI0BaHME HEOOXOIUMOE /IS BHITIOJIHEHUS JJAOOPATOPHBIX paboT U AEMOHCTpALUii 10 (PHU3HKE.
Texnuueckue cpenctBa 0OydeHHs: KOMIBIOTED, 3KpaH, UHTEPAKTUBHAS JI0CKa, IPOEKTOP, 0Oydarouuecs
JIICKH TI0 (DH3HKE.
Xumust

Peanuzarus yaeOHoro mpenMera Tpedyer HaIMUMs y4eOHOTro KaOMHETa XUMHH, JTa0OPaTOpuu 1
1a00paHTCKOM KOMHATOM.

O6GopynoBanue yuyeOHOTO KaOWHETa: JOCKa, JEMOHCTPAIMOHHBIN CTOJ, CTOJBI U CTYNbS IS
oOyuaroniuxcs. BBITSDKHOM mikad; cteHnsl: «llepuoanueckas cucrema Xxumudeckux snemeHToB [[. .
MenneneeBay, «Psa HanpsoKeHUE METAIIOBY, « Ta0nuia pacTBOPUMOCTH COJIEH, KUCIOT M OCHOBAaHUHN B
BoJie», «CTpoeHHe MOJeKylbl MeTaHa», «CTpoeHue MOJeKyabl STuieHa», «CTpoeHHue MOJIEKYIIbI
arerusieHay, «CTpoeHne MOJeKyiabl OeH30ja», CTEeHJA MO TeXHUKE 0e30MacHOCTH B KaOWHETe XUMMHH;
MOJENU KPUCTAIMUECKUX  pPemETOK, MPUOOp JUIsl M3MEPEHHs 3JEKTPONPOBOAHOCTH, MPUOOp s
W3YYEHHUS AJIEKTPOJIM3a, MAKEThl KOHBEPTOPA U DJIEKTPOJIU3EPa JUIsl TMOTYUYEHUs aTIOMUHUS, CYIIUIbHBIN
mkad, BOJsSHbIE OaHM, TEXHO-XMMHUYECKHE BECHI U PA3HOBECHI, METAJNIMYECKHE IITATHUBbBI, XUMHYECKas
nocyzaa ¢gapdopoBast U CTEKISTHHAsL, MEpHast MOCy/a, CIIUPTOBKH, XUMHUUECKHUE PEAKTHBBI.

Texuuueckue cpeacTBa 00y4eHHUs: KOJOCKOIL, AUATIPOEKTOP, KOMITBIOTEP.

OGopynoBanue naboparopur U PabOYMX MECT JA0OpaTOPHUH: JTAOOPATOPHBIA pPabOYMA CTOJI,
ITaTUB METAIMYECKUM, IMTaTUB I NpPOOUPOK, BEChl TEXHO-XMMHYECKHE, pa3HOBECHl, HAOOP
XUMHYECKON Tocyapl U 000pynoBaHUs, MpUOOp IS TMOJTYYEHHs Ta3oB, NMPUOOP Ui ONpeaesieHus
AIIEKTPOTPOBOIHOCTH PACTBOPOB, MPUOOP VIS AJEKTPOJIM3a PACTBOPOB COJIEH, XUMUYECKUE PEAKTUBBI U
PacTBOPBL, MHANKATOPBI, HAOOPHI IIAPUKOB U CTEPIKHEN U1 U3TOTOBJICHUS MOJENeH MOJIEKYII.

B cocTaB yueOHO-METOAMUECKOTO U MAaTepUAIbHO-TEXHUUECKOT0 OCHAIIIEHUSI KAOMHETa XUMHUH BXOJIAT:
* MHOTO(YHKIIMOHAJIbHBIN KOMIUJIEKC MPEro/1aBaTes;
* HaTypaJibHbIe 00BEKThI, MOAEIH, IPUOOPHI M HAOOPHI [T TIOCTAHOBKH JIEMOHCTPAIIMOHHOTO U
YUYEHUYECKOTO IKCIIEPUMEHTA;
* IEYaTHBIC U SKPAHHO-3BYKOBBIE CPEJICTBA OOyUCHUS;
* Cpe/ICTBA HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;
* PCaKTHUBHI;
* IEpEYHU OCHOBHOI U OTIOTHUTEIHHON y4eOHOM JIUTEPaTyphI;
* BCIIOMOTaTeIbHOE 000PYI0BAaHUE Y UHCTPYKIIUU;
* OMONMMOTEeUHBIN QOHI.
buonorus

OcBoeHne mporpaMmbl  y4eOHOTO npenmera «buonorus» mpeanonaraer Haau4Me B
npogeccuoHanbHOW 00pa30BaTENbHOM OpraHu3aly, peanusyouiel 00pa30BaTeNbHYI0 MPOTPaMMy
cpeanero oOmero oOpazoBanus B mpenenax ocBoeHus OIIOIT CIIO na 0a3e OCHOBHOrO OOIIEro
oOpa3oBaHus, yueOHOro KabuHEeTa, B KOTOPOM MMEETCs BO3MOXKHOCTh 00€CTIedUTh CBOOOHBIN JOCTYN B
ceTb VHTepHET BO BpeMsi y4eOHOro 3aHATHUS M B MEPHOJ BHEY4EOHOH AeATeNbHOCTH OOydaroIuxcs.
[Tomerenne kaOuHeTa TOJKHO YIOBIETBOPATH TpeOoBaHUAM CaHUTAPHO-3MHIEMHOIOTUYECKUX MTPABUI
u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO TUIIOBBIM 00OpYAOBaHUEM, YKa3aHHBIM B
HACTOSIIMX TpeOOBAaHUAX, B TOM 4YHCIE CHEIMAIM3UPOBAHHOM y4eOHOM Mebenbio U CpeAcTBaMHU
o0Oy4yeHHUs, OCTATOYHBIMHU JJIsI BBINOJHEHHs TpeOOBaHMI K YpPOBHIO MOATOTOBKM oOydarommuxcs. B
KaOMHeTe JOJDKHO OBITh MYJIbTHUMEIUITHOE O00OpYyAOBaHUE, IOCPEACTBOM KOTOPOTO Y4YaCTHUKHU
00pa30BaTeNILHOTO MpoIiecca MOTYT IPOCMAaTPUBATh BU3yalIbHYI0 HHPOPMAIIHIO 110 OHOJIOTHH, CO3/1aBaTh
MIPE3eHTAINH, BUeOMaTepUallbl, MHbIE TOKYMEHTHI. B cocTaB yueOHO-METOANYECKOTO U MaTepUalIbHO-
TEXHHUUECKOTO 00ecreueHus! mporpam-
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MBI Y9€OHOU TUCIUTUIMHBI « BUOIOTHS BXOIAT:

* MHOTO()YHKIIMOHAJIbHBIH KOMILUIEKC MPENOAaBaTes;

* HaTJISAHBIE TOCOOUS (KOMIUIEKTHI YUeOHBIX Ta0JUII, IIAKaTOB, IIOPTPETOB BhIIAI0-
IIUXCS YUEHBIX, TUHAMUYECKHE TOCOOUS, MIUTIOCTPUPYIOIINE OHOIOTHYECKUE TIPO-
LIECChI, MOJICIH, MYJISKH 1 MUKPOIIPENapaThl OMOJIOTUYECKUX OOBEKTOB U JIP.);

* nH(POPMAITMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;

* HKPaHHO-3BYKOBBIE IOCOOUS;

* KOMILUIEKT TEXHUYECKOW TOKYMEHTAIH, B TOM YHCJI€ MaclopTa Ha CpecTBa 00y4e-
HUS1, HHCTPYKIIUHU TI0 UX UCTIOJIB30BAHUIO M TEXHUKE 0€30MaCHOCTH;

* OuOTMOTEUHBIN POH.

B Oubmmoteunsiii ¢GoHA BXOIAT y4eOHUKH, Y4eOHO-MeToaumueckue KoMIuiekTel (YMK),
o0ecrieynBaroIre 0OCBOCHNE yueOHOTO npenmeTa «bronorus», pekoMeHI0BaHHbBIE HITH JIOTTYIEHHBIE JUIS
UCIOJIb30BaHUSA B MPOQECCHOHANbHBIX  OOpa30BaTENbHBIX  OpPraHu3aluaX,  peau3yHOLINX
00pa3oBaTeNbHYI0 TIporpamMmy cpeaHero oomiero oopazoBanus B npeaenax ocBoenust OIIOIT CIIO na
6a3e ocHOBHOrO o01ero oopazoBanus. bubnuoreunslii GoHA MOKET ObITh JOTIOJHEH SHUUKIIONEIUSIMU,
CIIPaBOYHMKAMH, CIOBApSIMHU, HAYYHOU M HAYYHO-IIONYJSIPHOM JIUTEPATYPOU M JPYroM JUTEPATYpOU IO
pa3HbIM
Bompocam Ouonoruu. B mpoiecce ocBoeHus: mporpaMmbl yueOHOW TUCIUIUIMHBI «BHONOTHS) CTYAEHTHI
JOJKHBI MMETh BO3MOKHOCTh JOCTyNa K JJEKTPOHHBIM Yy4YeOHBIM MaTepuajaM 1o OWOJIOTUH
HMMEIOLIUMCS B CBOOOHOM.

3.2. UudopmanuonHoe odecneyenue 00yueHus
Ilepeyenb pekomMeHayeMbIX yu4eOHBIX H3a1aHuii, UHTEpHeET-pecypcoB, 10NO0JHUTEIBHON
JINTepaTypsbl

st ctyneHToB

Camoitnenko [L.M. EcrecrBo3nanue. @Pusmka: yueOHUK I CTYACHTOB TNpodeccHoHaIbHBIX
00pa3zoBaTeNIbHBIX OpraHU3alnii, oOcBanBarIuX npodeccuu u cneruaibaoctu CI10. — M., 2017
Camoitnenko II.M. EcrectBo3nanme. ®Pusmka. COopHHMK 3amad: ydeO. mocobue i CTYACHTOB
npodeccuoHabHBIX 00pa30BaTeIbHBIX OpraHu3allui, OCBaMBAIOIIUX Npodeccuu U CHelHuaIbHOCTH
CIIO. - M., 2017
Hemuenxo K.O. ®usuka B cxemax 1 Tadbiaunax. — M., 2018.
Camotinenko I1. M. ®uzuka nis npodeccuii 1 CienraibHOCTEH COIMAIbHO-3KOHOMHYECKOTO U
T'YMaHUTAPHOTO MpoUiIei: yICOHUK TSI CTY/. YIpEKIeHUu! cpea. nmpod. oopa3zoBanus. — M.,2018.
Camotuinenko I1.M. COopHuk 3amad mo ¢usuke g npodeccrii M CrenuaibHOCTEH COIMaIbHO-
SKOHOMMYECKOTO M T'yMaHUTapHOro mnpoduieil: yueb. mocoOue Ans CTyA. YUpekIeHUil cped. mpod.
obpazoBanus. — M., 2018
labpuensa O.C. u np. EcrectBozHanme. XuMus: y4eOHUK JUIsI CTYIACHTOB MPOQECCHOHAIBLHBIX
00pa3zoBaTeNIbHBIX OpraHU3alnid, OCBauBarIKX mpodeccuu u cnenuanbaoctu CI10. — M., 2017
INabpuensu O.C., OctpoymoB W.I'. Xumusi: yuyeOHHK A1 CTYAEHTOB IMPO(eCCHOHATBHBIX
o0Opa3oBaTeNIbHBIX OpraHu3alyii, ocBanBaronux npodeccuu u cneuuaisnoctu CIIO. - M., 2017
I'a6puensu O.C., Octpoymon W.I'. Xumust 1uis npodeccuit u ciennanbHOCTENH €CTECTBEHHO-HAYYHOTO
npoduiis: y4eOHUK ISl CTYIEHTOB IIPO(ECCHOHATBHBIX 00pa30BaTeNbHBIX OPTaHU3AIIMA, OCBAMBAIOIINX
npodeccuu u cnenunansHoctu CIIO. - M., 2017
INabpuensu O.C. u gp. Xumus. [Ipaktukym: yae0. mocobue amsi CTYACHTOB MPodeccunoHalbHbIX
o0pa3oBaTeNIbHBIX OpraHu3anuii, ocBanBaronux npodeccuu u cnenuansioctu CIIO. - M., 2017
I"abpuensn O.C.u qp. Xumusi: nocodue i noarotroBku k EI'D: yue0. mocoOue is CTyI€HTOB
npodeccruoHalbHBIX 00pa30BaTeNbHBIX OPraHU3aIil, 0CBAUBAIOLIUX MPO(ECcCH U CTIeIUaTbHOCTH
CIIO. - M., 2017
I'abpuensn O.C., JIbicoBa I'.I'. Xumus. TecTsl, 3a1auu 1 ynpakHeHUs: yueb. mocobue Jyis CTYIECHTOB
npodeccroHalbHBIX 00pa30BaTeNbHBIX OPraHU3aIHii, 0CBAaUBAIOIINX MPO(ECCUH U CIIeUaTbHOCTH
CIIO. - M., 2017
Epoxun FO.M., KoBanesa U.b. Xumus st npodeccuit 1 crienaabHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHOTO Tpoduiieii: y4eOHUK Uil CTYIEHTOB MPoeCCUOHATHLHBIX 00pa30BaTEeIbHBIX OPTaHU3AIINH,
ocBauBaronux npodeccun u cnenuansuoctu CI10.— M., 2017
Epoxun F0. M. Xumus: 3agauu u ynpakHeHUs: yued. mocobue Ui CTy[d. YUpexACHUN cpea. mpod.
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obpazoBanus. - M., 2018.

Epoxun FO.M. COopHUK TECTOBBIX 33/JlaHUI MO XUMHUH: yued. mocobue Uit CTyA. YUpexaeHUH cpe.
npo¢. obpazoBanus. - M., 2018.

Epoxun 0. M., KoBaneBa . b. Xumus s npodeccuii U crenuanbHOCTEH TEXHUYECKOTO MPOQuUIIs.
DNEeKTPOHHBIN yueOHO-METOIMYECKII KoMIuieke. - M., 2018.

CnanxoB C. A., Ocrpoymo WU. I'., T'abpuensn O. C., JlykpsnoBa H. H. Xumus mis npodeccuit u
CHEIHALHOCTeH TEXHHUYECKOTO Mpoduist. DINEKTPOHHOE MPHUIIOKEHHE (DIIEKTPOHHOE y4eOHOE M3TaHHE)
JUIS CTYJ. YIpexaeHuid cpel. mpod. oopasoBanus. - M., 2018.

benses /I K., Joimwuy I'M., Ky3neyosa JI.H. u dp. buonorus (6a3oBbiii ypoBeHs). 10 kmacc. — M.,
2018.

KoncrantuaoB B.M. u np. buonorus mis npodeccuii M cnenuaabHOCTeH TEXHUYECKOTO U €CTECTBEHHO-
HAay4yHOTO TpOQWICH: YU4eOHWK IJIs CTYICHTOB NPO(ECCHOHATBHBIX 00pa30BATEIbHBIX OPTaHU3AINM,
ocBauBawIMMX npodeccuu u cnenuanbHoctu CI10. —M., 2017

Honyesa A.1O. buonorus. Beck mKoibHBINA Kype B cXxeMax U Tadbiuiax. — M., 2014.

Jlykamxun A. C., Pyuun A. b., Cunaesa T. b. u op. buonorus ¢ o0CHOBaMH 3KOJIOTHH: YIY€OHUK JJIsI CTY/I.
yupexaeHui Beicil. oOpazoBaHus. — M., 2018.

Mamonmos C. I, 3axapos B. b., Koznoéa T. A. buonorusi: ydeOHUK [Uisl CTyA. YUpeXIEHUN BBICIIL.
oOpa3oBanus (OakanmaBpuat). — M., 2018.

Huxumunckasa T. B. buonorusi: kapMaHHBIH cripaBo4HUK. — M., 2016.

Cusoenaszos B. U., Aecagponosa U. b., 3axaposa E. T. buonorus. Obmas 6uonorusi: 6a30BbIl YPOBEHB,
10—11 kmacc. — M., 2018.

Cyxopyxosa JI. H., Kyumenxo B. C., Heanosa T. B. buonorus (6a30Bb1it ypoBenb). 10— 11 kimace. — M.,
2018

YeObimes H. B., I'puneBa I. [I'. buonorusa: y4eOHMK [UIsi CTYAEHTOB TpPOQecCHOHATbHbBIX
00pa3zoBaTeNbHBIX OpraHU3alnii, OcBanBarImuX npodeccuu u cnernuaibaoctu CI1O. — M., 2017

s npenoaaBareis
06 obpazoBannu B Poccuiickoit ®eneparnuu: dpenep. 3axkon 0129.12.2012 Ne 273-®3 (B pen.
®enepanbHbix 3ak0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-03, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-03, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 No 148-d3, ¢ u3M., BHECEHHBIMU
®enepanbubiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pea. Ot 03.07.2016, c m3m. ot 19.12.2016.)
[Ipukaz MwunucTepcTBa 0oOpazoBanuss u Hayku P® ot 31 mekabps 2019 r. N 1578 "O BHeceHunm
U3MEHEeHHI B (¢eaepalibHbIil TOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT CpPeAHEro OOIIero
00paszoBaHus, YTBEPKICHHBINH IprKa3oM MuHUCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit Deaepannn
ot 17 mas 2012 r. N413"
[Ipuka3z MunucrepctBa oOpa3zoBanust u Hayku P® ot 31 mekabps 2019 r. Ne 1578 «O BHeceHumn
U3MEHEeHHI B (eaepalibHbIl TOCYJapCTBEHHBIN 00pa3oBaTeNbHbI CTaHJApT CPEAHEro oOIIero
o0Opa3oBaHus, yTBEPKACHHBIN MprKazoM MuHuctepcTBa oOpasoBaHus U Hayku Poccuiickoit @enepanuu
oT 17 mast 2012 r. Ne 415».
[TuceMo [lemapTaMeHTa rocylIapCTBEHHOU MOJMTHUKU B cdepe MoAroToBkd padouux kampoB u IO
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHaanuu no opraHu3anuy MoJyd4eHus] CpeIHEro
oOmrero oOpa3oBaHus B MpeJieax OCBOCHUS 00pa30BaTEIbHbBIX MPOTPAMM CPEAHETO MPOhECCHOHATBHOTO
oOpa3oBaHusi Ha 0aze OCHOBHOro oOmiero oOpa3oBaHUS € Yy4eToM TpeboBaHUU denepalbHbIX
rOCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U MOJIy4aeMoil MpodecCHH WX CHEIUAIbHOCTH
cpeaHero npogeccuoOHaIbLHOI0 00pa30BaHUIY.
[IpumepHass ocHoBHas oOpa3oBaTenbHas MporpaMMa CpeAHero o0IIero oOpa3oBaHus, O0J00peHHas
pemieHreM (QenepaabHOTO Y4eOHO-METOIUYECKOro 00bEeIMHEHHUS IO 00IIeMy 00pa30BaHUIO (TIPOTOKOI
oT 28 utons 2016 r. Ne 2/16-3).
CnankoB u ap. Xumus aias mnpodeccuid M CHElUalbHOCTeM TeXHUYEeCKOoro mpoduis (INEeKTPOHHOE
npunoxenue). — M.,2017
I"abpuensn O. C., JIpicoa I'. I'. Xumus: kaura Juis npenojaBaTens: yue6.-MeTo 1. nocodue. - M., 2012.
Iabpuensu O. C. u np. Xumus 1 npodeccuit u crenuanbHOCTEN TEXHUYECKOTo MPodus (3IeKTPOHHOE
MPUIIOKEHHUE).
Camoiinenxo I1.1. Teopus n Metoauka o0yueHus Gpusmke: yued. mocodue ajs npenogaBaresneil cCy3oB.
— M., 2018.
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Wnbun B.A., Kynpssues B.B. Uctopust u metononorust pusuku. — M., 2018.
®denepanbHbIil 3ak0H OT 29.12.2012 No273-D3 «O6 o6pazoBanuu B Poccuiickoii Demeparium.
[Mpukaz MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «O06 yrBepxaeHun ¢deaepaibHOro
rOCyIapCTBEHHOTO 00pa30BaTEIBbHOTO CTAHIAPTA CPEIHETO (TIOJTHOTO) O0IIeT0 00pa30BaHUSD.
[Tpuka3 MunoOpunayku Poccunm ot 29.12.2014 Ne 1645 «O BHecenunm wusmenenuii B [lpukas
MunucreperBa oOpa3oBanus U Hayku Poccuiickoit deneparmu ot 17.05.2012 Ne 413 “O0 yrBepkaeHUH
(beneparbHOrO0 TrocylapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapra cpenHero (TMOJHOTO)  0oOmIero
oOpa3oBaHus .
[Tucemo JlemapraMeHTa roCylIapCTBEHHOW MOJMTHKH B cdepe MOAroToBKH padouux kagpoB u 1O
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259 «PexomMeHmaIuu 1mo opraHu3aiiiy MoJIydeHUs] CPEJTHErO
oOmiero oOpa3oBaHus B Mpeesiax OCBOCHUS 00pa30BaTEebHBIX MPOTPaMM CPEIHEro MpohecCHOHATBHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOro oOmero oOpa3oBaHUsi C y4eToM TpeOOBaHUI (enepaabHbIX
rOCyJapCTBEHHBIX OOpPa30BaTENbHBIX CTAaHAAPTOB W TOJIydaeMOW NpOPEecCHd WM CIEHUAITBHOCTH
cpenHero mpodeccuoHaTbHOTO 00Pa30BAHUS.
buonorus: B 2 1. / mox pen. H. B. fAperuna. — M., 2018.
Buostorus: pyKoBOACTBO K MPaKTHUECKUM 3aHATHAM / o1 pea. B. B. Mapkunoit. — M., 2018.
Kobuvinanckuii B. A. ®unocodust 5K0I0TMH: KpaTKUl Kypc: yueb. mocodue ais By30B. — M.,
2018.
Opnosa D. A. Victopust aHTPOTIOJIOTHYECKUX YUSHHI: YaeOHUK /Uit By30B. — M., 2018,
Ilexos A. I1. buonorwus, TeHeTHKa 1 apazutoiorus. — M., 2018.
Yeovuues H. B., I punesa I'. I'. buonorus. — M., 2018.

HNHTepHeT-pecypcesbl
www. class-fizika.nard.ru («Kmacc!nas gocka st 10003HATETBHBIX).
www.physiks.nad/ru («®u3uka B aHUMAIUAX).
www.interneturok.ru («Buaeoypoku mo mpeaMeram IIKOJIBHOU MTPOTPaMMBbI).
www.chemistry-chemists.com/index.html (3;1eKTpOHHBIH KypHAT «XUMHKH ¥ XUMHUSD).
www.pvg.mk.ru (onmumnuana «Ilokopu BopoOseBbI TOPHI»).
www.hemi.wallst.ru («Xumust. OOpa3oBaTeNbHbIA CANT IS IIKOJIBHUKOBY).
www.alhimikov.net (OOGpa3oBaTeIbHBIA CAUT TSI KOJIBHUKOB).
www.chem.msu.su (OnekTpoHHast OMOIHOTEKA IO XUMUH ).
www.hvsh.ru (xypHan « XuMus B IITIKOJIEY).
www.hij.ru (kypHan «XuMUs U KU3HBY).
www.biology.asvu.ru (Best 6nonorusi. CoBpemenHast OHOJIOTHS, CTaTbU, HOBOCTH, OHOJIHOTEKA).
www.window.edu.ru/window (Enunoe okHO nocTymna k oOpa3zoBaTesbHbIM pecypcam MHTepHeTa
o OMOJIOTHN ).
www. sbio. info (Bcs 6uonorus. CoBpemeHHast OM0JIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA).
www. window. edu. ru (EquHoe okHO gocTyma Kk oOpa3oBaTelbHBIM pecypcam MHTepHEeTa Mo OHOJIOTHH).
www.5ballov. ru/test (TecT a1 aOUTypUEHTOB MO BCEMY IIKOJBHOMY KypCy OHOJIOTHH).
www. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHHUKAaIIMOHHBIE BUKTOPHUHBI 10 OMOJIOTHH — 3KOJIOTUU
Ha cepBepe BOpOHEKCKOT0 YHUBEPCUTETA).
www. biology. ru (buonorus B OtkpbeiToMm Kosemke. CalT COaepKUT 3JIEKTPOHHBIA y4eOHUK 110
6uonorun, On-line TecThr).
www. informika. ru (31eKTpoHHBIN y4eOHUK, OOJBIION CIUCOK HHTEPHET-PECYPCOB).
www. nrc. edu. ru (buonoruueckas kaptuHa mupa. Pazaen komnbroTepHoro yueOHuka, pa3paboTaHHOTO B
MOCKOBCKOM roCyAapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).
www. nature. ok. ru (Penkue u ucuesarommue KuBoTHbIE Poccnn — mpoekT DKOJOTHYECKOTo IIEHTpa
MI'Y um. M. B. JlomoHOCOBA).
www. kozlenkoa. narod. ru ([Iyist T€X, KTO YUUTCS CaM U YYHUT APYTHUX; OYHO U TUCTAHIIMOHHO, OHOJIOTHH,
XUMHH, IPYTUM TIPEeIMETaMm).
www. schoolcity. by (buonorus B Bonpocax u oTBeTax).
www. bril2002. narod. ru (buonorus ans mkoasHUKOB. KpaTkas, KOMITIaKTHAsI, HO IOCTATOYHO
noapoOHas nHpopMmanus no pazaenam: «O0riast Ouosorusy», «boTannkay, «30010rus», «UenoBek»).



4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUS YYESHOI'O ITPEJIMETA

PesyabTaTsl 00yyeHus

@D opMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJibTaToB 00y4eHHsl

* IUYHOCMHDbIC.

JI.1 ycroiuMBBI HMHTEpPEC K HCTOPUU U JOCTHXKEHUSM B
00J1acTH €CTEeCTBEHHbIX HayK, 4YYBCTBO TOpIOCTH 32
POCCUNCKHE €CTECTBEHHBIE HAYKU,

- coo0IIIeHnE
- BBIIIOJIHCHUEC U 3alllUTa HpOCKTa
- BBIIIOJIHCHUEC U 3alllUTa Hpe3eHTaHI/II/I

J2  TOTOBHOCTH K  TPOJOJDKEHHIO  OOpa3oBaHUS,
MTOBBILLIEHUIO KBaTH(PUKAIUN B n30paHHON
npo¢eCcCHOHATBHON  JESATENBHOCTH €  HCIOJIb30BAaHHEM
3HaHUN B 00J1aCTH €CTECTBEHHBIX HAYK;

BBITIOJIHCHUC U 3alllUTa IIPOCKTa
- caMocTosITeNbHas paboTa
- BBIIIOJIHCHUE U 3allluTa NPE3CHTALINN

JI.3 00BeKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIUN B
00J1aCTH €CTEeCTBEHHBIX HAyK IS 4YeJIOBeKa W OOIIeCTBa,
YMEHHE WCIOJIb30BaTh TEXHOJOTHYECKUE JOCTHKCHHS B
obrmacti (UBUKHA, XUMHH, OWOJIOTUM Il TIOBBIIICHHUS
COOCTBEHHOTO WHTEIUICKTYaTbHOTO PAa3BUTHUSI B BHIOpAHHOMN
npo¢ecCHOHANTBHOM JIeATETbHOCTH;

- COOOIICHHE

- BBITIOJIHCHUE | 3aIIlUTa TIPOEKTa
camocTosiTelbHas paboTa
BBITIOJTHCHHE U 3aIUTA MTPE3CHTAIIMH
- BBIIIOJIHEHHUE UCCIICIOBATEILCKOM
paboTsl

J1.4 ymeHue npoaHaIM3UupOBaTh TEXHOTEHHBIE MOCIEACTBUS
JUTSL OKPY)Karomiei cpebl, OBITOBOM W TPOU3BOJICTBEHHOM
JeSITeIbHOCTH YEJIOBEKa;

- coo0IIIEHnE

- BBIIIOJIHCHHUE U 3allluTa IIPOCKTa
camocTosiTelbHasg paboTa
BBITIOJTHCHUC W 3allIUTa MPE3CHTAlN

JI.5 TOTOBHOCTBH CaMOCTOSATEILHO TO0OBIBATL HOBBIE U1 CEOsT
€CTECTBEHHO-HAy4YHbIC 3HAHMS C UCTIOJb30BAHUEM JJISI 3TOTO
JOCTYITHBIX HCTOYHUKOB HH(OpMaIINH;

BBITIOJTHCHUEC U 3allluTa IIPOCKTa

- caMocToATeIbHas paboTa

- BBIIIOJIHCHHUE U 3alllUTa NPE3CHTALINN
- BBITIOJTHEHHUE MCCIIEI0BATEIbCKOM
paboThI

JL6 ymeHuWe  ympaBiIsSITh  CBOE€M  IO3HABATEJIbHOM
JesITeNIbHOCTBIO, MIPOBOJUTD CaMOOIICHKY  YPOBHS
CcOOCTBEHHOT'O0 MHTEJIEKTYaJIbHOTO Pa3BUTHS;

- IpaKTUYecKas padbora

- BBITIOJTHEHHE U 3aIlIUTa MPOEKTa

- BBITIOJTHEHUE U 3allIUTa TPE3ECHTAINT
- BBITIOJTHEHUE HCCIICIOBATEIIbCKOM
padoThI

JL.7 yYMEHHE BBICTPanBaTh KOHCTPYKTHBHbBIE
B3aMMOOTHOIIEHUS B KOMaH/Ie 10 PEIICHUIO0 OOIIUX 3a/1a4 B
00JacTu ecTeCTBO3HAHMS;

- 1aboparopHas paboTa

- MpakTHyeckas pabora

- BBITIOJTHEHHE U 3aIlIUTa MPOEKTa

- BBITIOJTHEHUE U 3alllUTa MPE3CHTAUU
- BBITIOJTHEHUE MCCIICIOBATEIILCKOM
padoThI

* MemanpeomemHuole:

M.1 oBnajeHne yMEHUSIMU U HAaBBIKAMU Pa3IMYHBIX BUIOB
MO3HABATENbHOM JIEATEILHOCTH JUISI HW3YYEHHsI Pa3HBIX
CTOPOH OKPYXKaIOIIEr0 €CTECTBEHHOTO MUPA;

- coo01LIEeHnE

- BBITIOJIHEHHUE M 3aIllUTa IPOCKTa

- caMOCToOsTeIbHas padoTa

- BBITIOJIHEHUE U 3alllUTa MPE3eHTALUU
- BBITIOJTHEHUE HCCIIEI0OBATEIbCKOM
paboThI

M.2  npuMeHeHHE  OCHOBHBIX  METOJIOB  ITO3HAHUS
(HaOmroeHHs, HAYYHOTO OKCIIEPUMEHTA) ISl W3y4eHHs
pa3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, C
KOTOPHIMH BO3HHUKAeT HEOOXOIMMOCTh CTAlKUBAThCS B
npoeccuoHanbHOM cdepe;

- TECTUPOBaHUE
- nabopaTopHas pabora

- IpaKTH4eckas paboTa

- BBITIOJTHEHHE U 3aIlIUTa MPOEKTa

- BBITIOJTHEHHUE U 3aIlIUTa MPE3EeHTALUN
- BBITIOJTHEHUE UCCIIEI0BATEIbCKOM
paboThI




M.3 ymeHue ompeneisTh UEIW M 3aJaud JIeATEeIbHOCTH,
BBIOMPATH CPEJCTBA JIJISl KX JIOCTH)KCHUS Ha TIPAKTUKE;

COOOIICHHUE

- BBITNIOJTHEHUE U 3al[UTa IPOEKTa

- BBITIOJTHEHUE U 3alUTa MPE3ECHTAUU
- BBIIIOJIHEHUE UCCIIEIOBATEIbCKOM
paboThI

M4 YMCHHUEC HCIIOJIb30BATh PA3JIMYHBIC HWCTOYHHKHU JIA

- coo0IIIEHnE
- BBIIIOJIHCHUEC U 3alllUTa HpOCKTa

MOJIydeHUsI ~ ©CTECTBEHHO-HAyYHOHM  WHPOpPMALUMU U | - CAMOCTOATENbHAs paboTa
OLICHUBATh €€  JIOCTOBEPHOCTh  JUIi  JOCTHIKCHHS | - BHIIIOJIHEHHE U 3aIIUTA NMPE3CHTALUH
MOCTaBJICHHBIX IIEJIeH U 337134, - BBIIOJIHEHHE  HCCIEI0BATEIbCKON
paboThl
* npeomemHuuwle:
. . | - cooOIeHue
I1.1 chopMUPOBAaHHOCT MPEACTABICHUA O MEIOCTHOM
o N - BBITIOJTHEHHE U 3aIlIUTa MPOEKTa
COBPEMEHHOW  €CTECTBEHHO-HAyYHOH  KapTWHE  MHpa,

MPUPOJIE KAaK €IUHOM ILIEeJOCTHON CHCTEME, B3aWMOCBSI3H
4eJIoBeKa, NPUPOABI U OOIIECTBa, IPOCTPAHCTBEHHO-
BpEeMEHHBIX MaciiTabax BeeneHHol;

- caMocToATeIbHas padboTa
- BBIIIOJIHCHUE U 3alllMTa NPE3CHTALINN

1.2 BnageHue 3HaHUSAMU O HauboJiee BaXKHBIX OTKPBITUAX U
JOCTHUXKEHUSIX B 00JIACTH €CTECTBO3HAHMs, TOBIUSBLINX Ha
9BOJIIOLMIO TNPEACTAaBICHUH O TMPHUPOJE, HAa pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

- coo0IIIEHnE

- BBIIIOJIHCHUE U 3allUTa NPOCKTa

- caMocToATeIbHas paboTa

- BBIIIOJIHCHUE U 3alllMTa NPE3CHTAINN

I1.3 chopmMupoBaHHOCTh YMEHUSI NMPUMEHSATH €CTECTBEHHO-
Hay4HbIC 3HAHHS N7 OOBSICHEHHS OKPYKAIOIINX SIBJICHHM,

COXpaHEHHUs  3/I0pPOBbs, oOOecrmedeHuss  0€30MacHOCTH
KHU3HEACATCIIBHOCTH, 6epe>KHoro OTHOLICHUA K IPUPOJL,
parroHaILHOTO MIPUPOJIOTIOIH30BAHMS, a TaKXKe

BBITIOJIHEHUS POJIM TPaMOTHOTO OTPEOUTENS;

- coo0IIeHne

- BBIIIOJIHCHHUE U 3allluTa IIPOCKTa

- caMocToATeIbHas paboTa

- BBITIOJTHEHHUE U 3aI[UTa MPE3CHTAUN

I1.4 chopmupoBaHHOCTH TIPEICTABICHUA O HAYYHOM METOJIE
MO3HAHUSI TPUPOIBl U CPEICTBAX HU3YyYEHUS MeraMmupa,
MakpoMHpa U  MHUKPOMHpA; BIQJIeHHME  IpUEMaMH
€CTECTBEHHO-HAYYHbBIX HaOJI0ICHUH, OTIBITOB,
UCCIIEIOBAaHUN M OLIEHKH JIOCTOBEPHOCTH IOJYYEHHBIX
pE3yNbTaTOB;

- coo0IIeHne

- BBITIOJTHEHHE U 3aIlIUTa MPOEKTa

- caMocTosITeNbHas paboTa

- BBITIOJTHEHUE M 3allIMTa MPE3CHTAINN

[1.5 BnameHWe TOHATHHWHBIM amNIapaToM E€CTECTBEHHBIX
HayK, IIO3BOJIAIOIIMM TI03HABaTh MHpP, YYacTBOBaTh B
JTUCKYCCUSIX  TIO €CTECTBEHHO-HAyYHBIM  BOIIPOCAM,
WCIIOJIb30BaTh Pa3JIMUYHbIE WCTOYHUKH HWHOOPMAIMHU IS
MTOJTOTOBKH COOCTBEHHBIX pa0d0T, KPUTUUECKH OTHOCUTBHCS K
coobmenusm CMU, conepkanium HaydHyr0 HHGOPMAIHUIO;

- coo01IeHne

- BBITIOJIHCHHUE M 3alllUTa MPOCKTa

- caMOCToOsTeIbHas padboTa

- BBITIOJIHEHHUE M 3alllUTa MPE3CHTALUN

[1.6 chopMHpPOBAaHHOCTH YMEHHI MOHUMATh 3HAYUMOCTH
€CTECTBEHHO-HAYYHOT'O0 3HAHUS [UIA KaXJO0ro 4YeloBeKa
HE3aBHCHUMO OT €ro mnpodeccuoHalbHOW eSTEIbHOCTH,
paznuuath (aKThl MU OLIEHKH, CpPaBHHMBATh OILICHOYHBIE
BBIBOJIBI, BUJIETh UX CBA3b C KPUTEPHUSAMHU OLEHOK M CBS3b
KPUTEPUEB C ONPEIECICHHON CUCTEMOU [IEHHOCTEN.

- coo01LIEeHnE

- BBINIOJIHEHHUE M 3alllUTa IPOCKTa

- caMOCTosTeIbHas padoTa

- BBITIOJIHEHHUE U 3aIllUTa MPE3eHTALuU

I1.7 c(OpMUPOBAHHOCTh COOCTBEHHON TIO3MIIMM IO
OTHONICHHUIO K OMOJOrHYecKod umHbOpMaIuu, MoTydaeMon
W3 Pa3HBIX HMCTOYHHUKOB, K TJI00AIbHBIM SKOJIOTHYECKUM
npoOeMaM U MyTSIM UX pelieHus

- cooO1IeHne

- BBITIOJTHEHHUE U 3alllMTa TPOCKTa

- caMOCTOsTeNbHas paboTa

- BBITIOJTHEHUE M 3allIMTa MPE3CHTAIUN

Pa3pa60TI<a 1 3alllMTa UTHAUBUYAJIbHOT'O ITPOCKTA

- OICHHUBAHUC ITPOCKTOB

JuddepeHurpoBaHHbIi 3a4eT




TexHnoJsiornu ¢popmupoBanus 1 onenku OK

Haszsanune OK

Texnousorus ¢popmuposanusa OK
(Ha y4eOHbIX 3aHATHUSX)

OK 1. [IlonumaTe CyIIHOCTh U  COLHMAIBHYIO
3HAYUMOCTh CBOEH Oymyieil mpodeccuu, MposBIsATh K
HEW YCTOWYMBBIA HHTEPEC

- IACKYCCHUS

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO JESTEIbHOCTD,
UCXOJ U3 LEeJIM U CIOCO0OB €€ JIOCTHXKEHU,
OTIpEeJIeNIEHHBIX PYKOBOAUTEIEM

- METO/1 IIPOEKTOB

- IPOEKTHI

- Ipe3eHTaluu

IpaKTHYECKHE U J1a0opaTopHble paboTh

OK 3. AwnamusupoBaTh  padouyl0  CHUTYalHIO, | - IpaKTUYECKUE U JabopaTopHbIe pabOThI
OCYHIECTBJIATh TEKYUIMH W HWTOTOBBIM KOHTPOJIb, | - IPOEKT

OLIEHKY M KOPPEKLHIO COOCTBEHHOW JEATENBbHOCTH, | - MPE3eHTAuN

HECTH OTBETCTBEHHOCTD 33 PE3YJIbTaThl CBOCH pabOThI

OK 4. OcymectBisiTh  MOMCK  HWH(POPMAIUH, | - TPOCKTHI

HeoOxomuMoit st 3¢h(GEKTUBHOTO  BBITIOJHEHUS | - TPE3CHTAIINN

npodhecCHOHANTBHBIX 33124 - IPaKTHYECKUE U JTabOpaTOpHbIE pabOTHI
OK 5. Hcnonb3oBath WH(pOPMAITMOHHO- | - IPOCKT

KOMMYHHKAI[MOHHbIE TEXHOJIOTHH B | - Ipe3eHTaluN

npodeccuoHaIIbHOM 1eATeIbHOCTU

- IpaKTU4eckue 1 J1abopatopHbie paboThI

OK 6. Pabortate B koMaHze, 3pGEKTUBHO OOIIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, KIIMEHTaAMHU

- IPOEKT

OK.7 UcnonHATh BOMHCKYIO 00S13aHHOCTD, B TOM YHCJIE
C MNpUMEHEHHEeM Npo(ecCHOHATIbHBIX 3HAHUN (I
FOHOIIICH)

- IIPOCKThI
- Ipe3CHTauIun







I'BIIOY «O0pa3oBareabHblii neHTp ¢. Kambinuiay»

o0pa3oBare/ibHas MpPOrpamMmMa cpeaHero npogeccuonaabHoro oopasosanus, INNIKPC

COIAEPKATEJIBHAS s3xcneprusa padoyeit nporpammsl OBIIIEOBPA3ZOBATEJIBHBIX ITPEJMETOB

OVII1.09 EcrecTBO3HaHUE

HauMmeHo8anue paboyell NPoepammsl npeomema

npeacraBiennoid MK npenojaBateneii 00111e00pa3oBaTeIbHBIX TPEAMETOB

ykazvieaemcs naseanue LK u ®UO paspabomuuxa

IKCHEPTHOE 3AK/IIOYEHUE

Ne HaunMeHoBaHHe IKCIIEPTHOrO MOKAa3aTeJsi OkcneprHasa | IIpumeuanue
OlIeHKA
aa \ HeT
IDKCNePTH3a MOSICHUTEILHON 3aNNCKH

1. |HaumenoBanue Gpopm 1 METO/I0B KOHTPOJISI U OLIEHKH OCBOCHHBIX YMEHUN U YCBOEHHBIX 3HAHUI TOYHO M OJHO3HAYHO +
OIMHMCBIBACT NPOUCAYPY aTTCCTAIUN

2. |Hammume o00CHOBaHUS PacX0XkKACHUS COJEPKaHMSI MPUMEPHON U paboyvel mporpaMMBbl (MPY HATUYHHA PACXOXKICHUHN B +
TEOPETUYCCKON M MPAKTHIECKOM YacT)

JKCNepTH3a COAePKAHUS YIeOHOM JUCHMIIIIMHBI

3. |CtpykTypa nmporpaMMbl yueOHOM TUCIUIUIMHBI COOTBETCTBYET MPHUHIIMITY €IMHCTBA TEOPETUYECKOTO U MPAKTHUECKOTO +
00y4eHUS

4. |CopeprkaHue QUCHMILIUHBI OpUeHTHpoBaHO Ha opmupoBanue OK +

5. |Pazgensl nporpamMmbl yueOHOM AUCHUTUIMHBI BBIICJIECHBI TUIAKTHUYECKH 11eJ1eco00pa3Ho +
Copep:xanue yueOHOTo MaTepralia COOTBETCTBYET TPEOOBAHUAM K 3HAHUSIM M YMEHHSIM U TPeOOBaHUSAM IPUMEPHOU +

6. |mporpammbl (OTpaskeHHE AUJAKTUYECKUX SAMHHUIL [0 KAXKIOMY pa3ieny)

7. |ConepxaHue caMOCTOSITENIbHOM pabOThl CTYJICHTOB HAIMPaBJICHO Ha BBHINIOJHEHUE TPEOOBAaHUH K pe3ylbTaTaM +
OCBOEHHUS MIpeIMeTa («yMEThY, «3HATHY)

8. |O0Bem u coaepxkaHue 1a00PATOPHBIX U MPAKTUYECKUX PabOT onpeaeneHbl JUAaKTUYECKH 1e1eco00pa3Ho U +
COOTBETCTBYIOT TPEOOBAaHUAM K YMEHUSIM U 3HAHUAM

Ne HaumeHoBaHUe IKCIIEPTHOr0 MOKA3aTes OkcneprHasa | Ilpumeuanue

OlleHKA
Ja \ HeT

JKcnepTH3a TpedoBaHMi K pe3yJibTaTaM 00y4YeHHus




OcCHOBHBIE TIOKA3aTeNIN OLIEHKU Pe3yJabTaTOB 00yUYEHHS MO3BOJISIOT OAHO3HAYHO JHATHOCTUPOBATH YPOBEHb
OCBOEHMSI YMEHMI U YCBOCHUs 3HAaHUU

10.

OK KOHKpeTH3MpPOBAHbI

JKCIEPTH3a YCJIOBHI peajin3anuy NPorpaMmbl

11.

[lepeuenp peKOMEHIyeMO OCHOBHOW U JONOJHUTENBHON JIUTEPATYpPhl BKIIOYAET 00IIEOCTYITHbIE
MCTOYHUKH

12.

IlepeunciienHble IHTEpHET-pECYPCHI aKTYyaIbHbI M IOCTOBEPHBI

13.

IlepeuncneHHble HCTOYHUKN COOTBETCTBYIOT CTPYKTYPE U COAEPKAHHUIO IPOrpaMMbl yueOHOro NnpeaMeTa

HUTOI'OBOE 3AKJIKOYEHME (u3 mpex anbmepnamugHulx nouyuii aa HeT
cnedyem 8vlOpamv 00HY)
[Tporpamma npeameTa MOKET ObITh PEKOMEHI0BAHA K YTBEPKICHHUIO +
[IporpamMmy npeamera ciaenyer peKoMeHA0BaTh K JopaboTKe

[Tporpammy mpenMera ciaeayeT peKOMEHI0BaTh K OTKIIOHEHHUO

3ameuaHusi U PeKOMEHJAINK SKCIIepTa 1Mo A0padoTKe:




I'BITIOY CO «O6pa3oBareabHblil neHp c.Kampiuia»
o0pa3oBare/ibHas MpPOrpamMmMa cpeaHero npogeccuonaabHoro oopasosanus, INNIKPC

TEXHUYECKAS 3xcneprusa padouei nporpammbl OBIIIEOBPA3ZOBATEJIBHBIX ITPEIMETOB

OVIIL.09 EcrecTBO3HaHME

Koo, naumenosanue paboueii npoepammul OucCyuniutbl

NnpeAcTaBJICHHOM MK mpenonaBatesnieii 0011e00pa3oBaTeabHBIX MPEJAMETOB

IKCHEPTHOE 3AK/IIOYEHUE

No HaumeHoBaHHe IKCNIEPTHOTO MOKA3aTeIs JKcnepTHas
OlIEHKAa
aa HET
Jkcneprusa opopmiieHUsS TUTYJILHOI0 JUCTA +
1. |HammenoBanue pabodeid mporpaMMBbI MPeIMeTa Ha TUTYIIBHOM JIMCTE COBIIAJaeT C HAMMEHOBAHUEM IpeMeTa B y4eOHOM TuTaHe +
KOJuIe/DKa
2. |Ha3Banme 00pa3oBaTeIbHOTO YUPEIKACHUSI COOTBETCTBYET HA3BAHMIO IO Y CTAaBY +
3. |Ha tutynpHOM JHCTE yKa3aH MpoduiIb MOITOTOBKH +
4. |Ha TuTynpHOM JIMCTE yKa3aH roJi pa3paboTKu +
Jkcneprusa opopmiieHUsI BTOPOi CTPaHUIIbI padoyeil MporpamMmmbl
5. |Vkazansl cienraibHOCTH KoJuteka (mudp 1 Ha3BaHUE) Mo MpodUIIIo, I KOTOPBHIX pazpaboTaHa mporpaMmma npeaMera +
6. |Ykazanslt @O u 10DKHOCT pa3paboTYMKa COAEPIKATEIHLHON YacTh +
7. |Hamuuue cChUIKM Ha IPUMEPHYIO MPOTrpaMMy MO JUCHUIIIMHE ¢ YKa3aHUEM, KeM OHa 0JJ00peHa U yTBep:KJieHa U Korja (nara) +
8. |Hammume ccpuiku Ha cootrBeTcTBUE TpeOoBaHusM PI'OC TpeThero mokoJeHusl. +
JKCNepTH3a MOSACHUTEIbHOM 3aNMCKHU
9. |Hanuuwme neneit n3ydeHus mpeaMera +
10. |O6beM MakcUManbHOM U 00s3aTENBFHON HATPY3KH COBIAAAET ¢ y4eOHBIM IJIAHOM 00pa30BaTEIbHOIO IIEHTPA MO0 KOHKPETHOMY +
POQHITIO0 TOITOTOBKU
11. | Vka3aHbl pa3ziensl, BKIOYAIIKAE TPO(QUIHLHYIO COCTABIISIONLIYIO +
12. | Vkazanbl Bubpl y4eOHOI eATeIbHOCTH (IEMOHCTPALIMU, TPAKTHUECKUE, JTJa0OpaTOpHbIe pabOThI, CEMUHAPHI) +
13. |IIepeunciens! (OpMbI CAMOCTOSATEILHON PAOOTHI +
14. | Vxa3aHbl GOpMBI IPOBEICHUS TEKYIIETO KOHTPOJISI yU4€OHBIX TOCTHXKEHUI CTYIEHTOB MO MPEAMETY +
15. |Yka3ana ¢opma npomexyrouHolt arrectaiuu (auddepeHpoBaHHbIi 3aueT 100 SK3aMeH ) +
16. |Hannune o6ocHOBaHUS pacXokIECHUS COAepKaHUs MPUMEPHO U paboueil mporpaMmbl (MPU HATUYHH PACXOKIECHUHN B TEOPETUYECKOM +
Y IPAKTHYECKON YacTH)
Ne HanMeHoBaHMe YKCIIEPTHOI0 IOKA3aTeJIs JKcnepTHas




OLIEHKAa
aa HeT
JKCNePTH3a TEMATHYECKOro MJIaHA
17. |Hanuuue B TeMaTHYECKOM IIJIaHE BBEACHHUS, PA3/AEIOB U TEM +
18. |Otpaxkenue B rurane rpad: MakcuMalibHast Harpy3Ka, CaMOCTOSTENbHAs paboTa, o0s3aTeNbHas yueOHass Harpy3Ka, B TOM YHCIIE BCETO U +
JIIP
19. |Yka3zanHoe Konm4yecTBO 4acoB B rpade «Toro» cOOTBETCTBYET yUeOHOMY TUIaHy +
20. [Yacsl 1o pazaenam pacnpeae’IeHbl MaTeMaTHYECKH MTPABHILHO +
JKCNepTH3a coiep:KaHust y4eOHO0i THCIMIIIHHBI
21. |HanMeHOBaHUE pa3/IeNIOB COIEPIKaHHsI COOTBETCTBYET HAMMEHOBAHUIO PA3/IeIOB TEMAaTHYECKOTO IJIaHa +
22. |IlepeunciieHbl JEMOHCTPAIHH, JJAOOPATOPHBIE paOOTHI, MPAKTHYECKHE 3aHATHUS (TP HATNYNN) +
23. |ConeprkaHne CaMOCTOSTEIIEHON PaOOTHI OTIPENIENICEHO Yepe3 BUBI IEITETLHOCTH +
24. |TlpodupHas cOCTaBIISFONIAS KOHKPETH3UPOBAHA TI0 KAKIOMY pa3ey NIPUMEHHTEIBHO K IPeMETaM +
JKcenepTusa TpedOBAHMI K pe3yJbTaraM 00y4eHHus
25. |Hanmmuaue TpebGoBaHmii K pe3ylbTraTaM 00ydeHus +
26. |Onpenenensl TexHosoruu popmupoBanusi OK +
JKCnepTH3a yCJIOBUH peajn3aiuu NporpaMmmbl
27. |OnpeneneHsl TpebOBaHUS K HHPOPMAIIMOHHOMY 00CCTICUCHHIO AUCITUTUINHBI (Hanuure IHTepHeT-pecypcoB, TUTEpaTyphl) +
28. |PexoMmeHyeMas 1uTeparypa COAEpP>KUT OCHOBHBIE U JJONOJHUTEIbHbBIE HCTOYHUKH JJIsl CTYIEHTOB U NPENojaBaTeseH. +
29. |OcHoBHas yueOHas TUTepaTypa U3AaHa B MOCIEIHUE 5 JIeT +
JKcnepTu3a copep:kaHus (orjaBJjieHnsi) padoyed NporpaMmsl

30. |Conep:xkaHue npeaMeTa COOTBETCTBYET pasJiesiaM +
31. |Hymepauus cTpaHull B COJIepKaHUM BEPHA +
HUTOI'OBOE 3AKVIIOYEHUE

ITporpamma npeamera MOKeT ObITh HAIIPABJIEHA HA COAEPIKATEIIbHYIO IKCIIEPTU3Y +
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