MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii o0J1acTu

rocy1apCcTBEeHHOE 0I0KeTHOE IPO(hecCHOHATbHOE 00pa30BaTeIbHOE YUpeKAeHHE
«O0pa3oBarejbHbIi HeHTP ¢. Kamblinuiay»
OopasoBaTeqbHasi NPOrpaMMa MOATOTOBKU KBATM(PUIMPOBAHHBIX Pa00UYMX, CIYKALMX

7 '_?:Y\TBEP}KI[AIO
I[que‘mop I'BITOY
e «ObpasoBaTebHbI

PABOUYAS ITPOTPAMMA YUEBHOTI O ITPEJIMETA

OVIL. 09 EcrecTBOo3HaHHUE
00uwe0dpazoeamenbHo20 YUKIA
OCHOBHOIL NPOGhHecCUOHAIbHOIL 00PA306AM ESILHOU NPOZPAMMDbL
nO020MOBKU KEATUPUUUPOBAHHBIX PAOOUUX, CTIYIHCAUUX
no npogeccuu
39.01.01 Coyuanvnuiit padbomuux
COUUANILHO - IKOHOMUUECKO20 NPOPUIA

¢. Kampbinna, 2021 r.



OJOBPEHO

MetoueckuM 00beAMHEHHEM
obmmeo6pazosarenbubix [IPEJIMETOB.
IIporokomn Ne oT » 20 1.
[Ipencenarens

Opraamszanus-pazpadotunk: [BIIOY “ O6pa3oBarenbublii neHTp c.Kamprnia”
CocraBurenu:

ConponoBa A.B.., npenojaBarenb NepBoil KBaM(UKAMOHHONW KaTErOpuu
JKCIepThI

BuyTpennsis 3kcneprusa

TexHuveckasi IKCIepTU3A:

Connonosa A.B., nmpenoiaBatens MnepBoi KBau(UKAMOHHONW KaTErOpuu

CoaepxaTtesibHasi IKCIePTU3A:
Conponoa A.B.., npernoiaBaresns nepBoi KBATM(PUKALIMOHHON KaTeropun
npenacenarens MO OOIT

Paboyas nmporpamma pazpaboTaHa B COOTBETCTBUU CO CIAEAYIOIUMH JTIOKYMEHTAMM:
- (enepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTENIbHBIM CTaHJAPTOM CPEAHEro Mpo¢ecCHOHATBHOTO
obpazoBanusi mno mnpodeccunn 39.01.01 CoumanbHblii pabOTHUK, 3apETUCTPUPOBAHHBIM B
MuntoctePoccun 20.08.2013 Ne29500, yrBepkIeHHBIM MpUKa30M MUHUCTEpCTBa 00pa3oBaHus U
Hayku Poccun ot 02.08.2013 1. Ne 690 ( pea. Ot 09.04.2015 Ne389);
- pPEKOMEHJAIUSMU [0 OpraHU3alUu IOJIyYeHUs CpeAHEero ooOiiero oOpa3oBaHUs B Ipelenax
OCBOCHHS 00pa30BaTEIbHBIX IIPOTPAMM CpPEIHEro Npo(ecCHOHAIBLHOIO0 00pa3oBaHUs Ha 0ase
OCHOBHOTO 001mero oOpa3oBaHus C Y4YeTOM TpeOoBaHWN (enepaibHBIX TOCYIapPCTBEHHBIX
o0pa3oBaTeNIbHBIX CTaHAAPTOB U IMOJIydaeMoil mpodeccud WU CHENHATbHOCTH CPEIHEro
npodeccuoHanbHOr0 0OpazoBaHus (MUChbMO JlemapTaMeHTa TOCYAapCTBEHHOM TMOJUTHKU B cdepe
MoAroToBKH padounx kaapoB u JAITO MunoOpuayku Poccun ot 17.03.2015 Ne 06-259) (PI'AY
«DUPO» 25.02. 2015 r.) W WX YTOYHEHUSIMH U JOTIOJHEHUSIMH, OJ0OpeHHbIMH HaydHo-
MetoandeckuM coBetoM LII1O u cucrem kBamudukanuu GI'AY «DUPO» (mporokoisr Ne3 ot 25mas
2017r.); ¢ yuerom IIpuMepHOl OCHOBHOW 0Opa3OBaTEIBHON MPOTrPaMMBI CPEIHEro OOIIero
o0pa3zoBaHusi, 0JJOOpPEHHON pemeHneM ¢eaepaIbHOT0 y4eOHO-METOAMYECKOT0 OOBEAMHEHUS II0
obmiemy o0pa3oBaHuto (MpoTokoi oT 28 uroHs 2016 . Ne 2/16-3);
- IpUMEpHON MmporpaMmoil oOmieoOpazoBareiabHOro yueOHoro mpeamera «EctecTBo3HaHue» s
npodeccHoHabHBIX ~ 00pa30BaTENbHBIX  OpraHu3aluidl  peKoMeHaoBaHHOW — DenepaibHbIM
roCy/IapCcTBEHHBIM aBTOHOMHBIM yupexeHuem «DenepanbHblii HHCTUTYT Pa3BUTHS 00pa30BaHUSD)
(OPTAY «DPUPO») B KadecTBe NPUMEPHOM MporpamMmbl JUIsl  pealu3aldd  OCHOBHOMN
npodeccroHanbHO# oOpazoBaTenbHOM mporpammel CITO Ha 6a3e 0CHOBHOTO 001Iero 00pa3oBaHUs
C monyuyeHHeM cpenHero obmero oo6paszoBanus. (IIporokom Ne 3 or 21 wmrons 2015
Perucrpanmonnsiii Homep petiensuu 374 ot 23 urons 2015 r.);
- «Metoukoil pa3paboTKu OCHOBHOI mpodeccroHanbHOM oOpa3oBaTenbHON mporpamMMbl CITO»
(M., ®UPO, 2014 .)
CopnepxaHue MporpaMMbl peau3yeTcsi B IPOLECCe OCBOEHHUS OOYyJaroUUMHCS OCHOBHOM
npodeccuoHalbHON 00pa3oBaTeIbHON MPOrpaMMbl MOJATOTOBKH KBaTH(HUIIMPOBAHHBIX pabOUnX,
ciyxamux o npodeccun 39.01.01 ConmanbHblil pabOTHUK C MOJIy4YEHHEM CPeAHEro o0pa3oBaHMUsL.
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1. MACIIOPT PABOYEH ITPOT'PAMMBI YYEFHOT O ITPEJIMETA
OVYII. 09 ECTECTBO3HAHHUE

1.1 Ob6nacte npuMeHeHust pabodeil MPOrpamMMbl

Pabouass mporpamma ydyebnoro mpeamera OVIL. 09 EcrecTBo3HaHuWe SBISETCS YacThiO
OCHOBHOU podeccuoHaATBLHOM o0pa3oBaTenbHOMI [POTPaMMBbI [ITKPC I'BIIOY
«O6pazoBarenbHbiii eHTp ¢. Kampimmay mo npodeccun CIIO 39.01.01 ConuanbHblii pabOTHUK,
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 npogeccuoHaIbHOii 00pa3oBaTeIbHOM
NMporpaMmbI: 0011e00pa30BaTEIbHBINA UKL
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 COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MHUPA U METOAAX €CTECTBEHHBIX
HayK; 3HAKOMCTBO ¢ HanOoJjee BaKHBIMU HJIESIMH M JOCTIDKEHHSIMUA €CTECTBO3HAHUS, OKa3aBIIUMHU
OTIpENIeNSIONIee BIUSHIE HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;
- OBJIaJICHUE YMEHUSIMH TPUMEHSTh TTOJydeHHbIE 3HAHUS I OOBSICHEHUS SIBIICHUH OKPY)KAFOIIIETO
MHUpa, BOCHPHUATHS HH(POPMAIMK €CTECTBEHHO-HAYYHOTO ¥ TMPO(EeCcCHOHANTBHO 3HAYAMOTO
CONICpKAHUS;, PA3BUTHE WHTEIUICKTYAIbHBIX, TBOPUYECKHUX CIIOCOOHOCTEH ¥ KPUTHYECKOTO
MBIIIUICHUSI B XOJI€ TPOBEICHUS TPOCTEHININX WMCCICOBAHMA, aHAINW3a SBICHUH, BOCIPHUAITHS H
WHTEPIPETAINH €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 3HaHUM B NpodEeCCHOHATBHOW JEATENbHOCTH U
MOBCEIHEBHOM KM3HU JUIsi oOecredeHus O€30MacCHOCTH JKU3HENEATENIbHOCTH; TI'PaMOTHOIO
WCI0JIb30BAHUS COBPEMEHHBIX TEXHOJIOTHIA; OXpaHbl 3/I0POBBS, OKPYKAIOLIEH CPeIbl.

OcBoenne coaepxkanus ydeOHoro mpeamera OVYII. 09 EcrecrBo3nanume, obecrieumBaet
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 TOTOBHOCTH K MPOJOJIKEHHIO OOpa30BaHMA, MOBBIIICHUIO KBalU(UKAIMK B H30paHHOM
podeccuoHaAbHOM JIeATEIBHOCTH C UCIIOJIb30BAHUEM 3HAHUM B 00JIACTH €CTECTBEHHBIX HAYK;
JI.3 0OBEeKTMBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETEHIMH B OOJACTH €CTECTBEHHBIX HAyK s
YelloBeKa U 00IecTBa, YMEHUE HCIO0JIb30BAaTh TEXHOJIOIMYECKHUE JTOCTHXKEHHUS B oOnactu (pusmkwy,
XUMHH, OMOJOTHH JJisl TOBBIIMIEHHS COOCTBEHHOT'O HHTEIUIEKTYAIbHOTO Pa3BUTHS B BHIOpaHHOMN
npodeccuOHAIBHON 1eATEIbHOCTH;
JI.4 yMeHue mpoaHaNIU3UPOBATh TEXHOTEHHBIEC MOCIEACTBUS ISl OKPYXKAIOIIEH cpelibl, OBITOBOM U
MIPOU3BOJICTBEHHOMN JESATEIbHOCTH YEIIOBEKA;
JI.5 TOTOBHOCTH CaMOCTOSATENbHO NOOBIBAaTH HOBBIE IJIsi Ce0sl €CTECTBEHHO-HAYYHbIC 3HAHMS C
MCIOJIb30BAHUEM ISl 3TOTO JOCTYIHBIX HCTOYHUKOB MH(OPMALINK;
JI.6 yMeHHMe ympaBisiTh CBOEH MO3HABATENBLHON NESATEIBHOCTBIO, IPOBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOTO MHTEJUIEKTYaJIbHOT'O Pa3BUTHS;
JI.7 ymeHue BBICTpauBaThb KOHCTPYKTHUBHBIE B3aMMOOTHOILIEHHUS B KOMAaHJE MO PELIEHUI0 OOIUX
3aJa4 B 00JIACTH €CTECTBO3HAHMUS;
* Memanpeomemmnupix:
M.1 oBnazgeHue yMEHHMSIMM U HaBbIKAMM Pa3IMYHBIX BHUJOB MO3HABATEIbHOHN AEATENBHOCTH IS
M3yUYEHHsI pa3HbIX CTOPOH OKPYXKAIOIEro eCTECTBEHHOIO MHPa;
M.2 mpuMeHeHHE OCHOBHBIX METOJIOB IMO3HAHMs (HAOIIONEHMs, HAyYHOIO SKCIEPUMEHTA) IS
U3YUYEHHs] Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYyYHOW KapTHUHBI MHpPa, C KOTOPHIMH BO3HHKAeT
HEO0XOAMMOCTh CTAIKUBATHCS B Mo ecCHOHATBbHOI chepe;
M.3 yMmeHue ompenensaTh LEIH U 33Ja4M JAEeATeIbHOCTH, BBIOMpATh CPEACTBA JJIS UX JOCTH)KECHUS
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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 chopmMupOoBaHHOCTE TPEICTABICHUA O IEIOCTHONH COBPEMEHHOW €CTECTBCHHO-HAyYHOU
KapTHHE MHUpA, MPHUPOJE KaK €IMHOHN IIeIOCTHON CHUCTEME, B3aWMOCBS3H 4YeJOBEKa, MPUPOIBI U
oOriecTBa, MPOCTPaHCTBEHHO-BPEMEHHBIX MacIiTabax BeeneHHOH;

I1.2 BJIaICHUEC 3HAHUIMU O HanOoJIee BaXKHBIX OTKPBITUAX W JOCTHKCHUAX B oOmactu
€CTCCTBO3HAaHUs, ITOBJIMABIINX HA 3BOJIOLIMIO HpeI[CTaBJIeHI/Iﬁ O MMpUpOJC, HA Pa3BUTUC TCXHUKU U
TEXHOJIOTHH;

I1.3 chopMUPOBAHHOCTh YMEHUS TMPUMEHSITh ECTECTBCHHO-HAYYHBIC 3HAHWS I OOBSICHCHHUS
OKPY)KAIOLLIUX SIBJICHUH, COXpaHEHUS 3JI0pOBbs, 0OecrieueHuss 0€30MaCHOCTU KU3HEAESITEIbHOCTH,
6CpC)KHOFO OTHOIICHUA K IMPUPOJAEC, PAITMOHAIIBHOTO MPUPOJOII0JIb30BaHNA, a@ TaKIKC BBINIOJIHCHUA
POJIM TPaMOTHOTO OTPEOUTENS;

[1.4 cpopmMupoBaHHOCTH MPEJICTaBICHUM O HAYYHOM METOJIe MO3HAHMUS MPHUPOABI M CpEeACTBax
HU3YUCHUA MCTraMupa, MaKpoMHpa W MHKpPOMHUpA; BJIAJCHUC IMPUCMaMH 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 TII0 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 4YeJIOBeKa HEe3aBUCHMO OT €ro NMpoQecCHOHANIbHON AESTeTbHOCTH, pa3indarh (PakThl U
OLCHKH, CpaBHMUBATb OLCHOYHBLIC BBLIBOABI, BUACTH HUX CBA3b C KPUTCPUAMU OIICHOK H CBA3b
KPUTEPHUEB C ONPEICTCHHON CUCTEMOM IIEHHOCTEM.

I1.7 chopMupOBaHHOCTH COOCTBEHHOW MO3HUIIMHU 1O OTHOIICHUIO K OMOJIOTHYECKON MH(MOPMAIH,
MOJIy4aeMOil M3 pa3HbIX MCTOYHMUKOB, K TJIOO0ANbHBIM 3KOJOTHYECKHM MpoOiIeMaM U MyTsIM HX
pelieHus

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

OK 1. [ToHMMATh CYIIHOCTH M COIMATIBHYIO 3HAYMMOCTh CBOEH OymyIei mpodeccum,
MPOSBJISITH K HEH YCTOMYMBBINA HHTEpEC

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

OK 3. AHanu3upoBaTh pabOUyI0 CUTYAIIMIO, OCYIIECTBIIATh TEKYIIIUH U UTOTOBBIN KOHTPOJIb,

OIICHKY ¥ KOPPEKILHIO0 COOCTBEHHO JIESTEIIbHOCTH, HECTH OTBETCTBEHHOCTH 32
pe3ynbTaThl CBOeH pabOThHI

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

OK 5. Hcnonb3oBaTh HHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIC 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. PexomeHayemMoe KOJIMYECTBO YacOB HA OCBOeHHE NMPUMEPHOI NPOrpaMMbl Y4eOHOIro
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 caMOCTOsITENbHAs paboTa (MOAr0TOBKA COOOIICHUH, 41
MYJIbTUMEIUNHBIX ITPE3EHTALNM, TPOEKTOB C UCIIOJIb30BaHUEM
MH(OPMAaLMOHHBIX TEXHOJIOTUH, MOATOTOBKA K U (HepeHIIMPOBAHHOMY
3a4ery).
Hrorosas arrectarus B hopme auddepeHIIuPOBAHHOIO 3a4éTa.

Xumust
MakcumaJibHasi y4eOHasi Harpy3Ka (Bcero) 97
Oo6s13aTesIbHAs AyIUTOPHAsI y4eOHAasi HATPY3Ka (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 KypcOBOM paboToM (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 opme 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 cTyaeHTa (Bcero) 34

B TOM YHCIJIC:

caMoCTOsTeNIbHAs paboTa HaJl KypCcOBOM paboTOM (ITPOEKTOM)




BHEAyJUTOPHAs
MYJIbTUMEIUNHBIX
MH(POPMAIMOHHBIX ~ TEXHOJOTHH,

CaMOCTOSITEIIbHAS
MpE3EHTAaLNM,

3a4ery).

pabota
MIPOEKTOB

(moaroroBka

C

COOOIIEHUH,
WCTIOJIb30BAHUEM
MOJIrOTOBKa K UG depeHIIMPOBAaHHOMY

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 Ha3Banue teMs! u pa3znenos 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 MounekynsapHas Gpuznka 11 2 9 3 44240
Tema 2.2 TepmonnHaMmuka 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 ITocTOAHHBIN 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
Pazngen 6. Bceiennas m ee 3posionusa | 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 m Heopranuyeckast
XUMHS 26
2. | Tema 1.1 OcHOBHBIE MOHATHUSA U 3 1 2 2 0+0
3aKOHBI XUMHUHU
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. Opranuyeckasi XuMusi 20
9. | Tema 2.1 OcHOBHBIE TOHSATHUS 3 1 2 1 0+1
OpPraHWYECKON XUMUU 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 COEeTMHEHHS
12. | Tema 2.4 A3zoTcoaepxaiiue 6 2 4 2 1+1
opranuueckue coenunenus. [lonumepsr
13. | Tema 2.5 XuMmus 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
1. | Beenenue 2 2 3 1 0+0+0
2. | Tema 1. YueHue o KieTKe 22 8 9 6 3+0+0
3. | Tema 2. Opranusm, pa3MHOKEHUE U 9 5 6 2 2+0+0
WHIUBUAYAILHOE Pa3BUTHE
OpraHu3MOB
Bcero 3a 1 kypc, 2 cemectp 33 15 18 5 5+13
2 Kypc, 4 cemecTp
Tema 2. Opranusm, pa3MHOXEHHUE U 6
WHIUBUAYAIbHOE PA3BUTHE OPTaHU3MOB
4. | Tema 3. OCHOBBI T€HETUKH U CEIEKIIUHU. 15 5 7 6 4+0+0
5. | Tema 4. DBONIOIMOHHOE YUEHUE 9 3 9 4 2+0+0
6 Tema 5. [IpouncxoxaeHue u pa3BuTHE 3 1 6 2 0+0+0
YKU3HU HAa 3eMJIC.
7. | Tema 6. I[IpoucxosxaeHue yenoBeka 6 2 5 3 1+0+0
8. | Tema 7. OCHOBBI SKOJIOTHH 12 4 9 2 6+0+0
9. | Tema 8. buonuka 6 2 7 4 0+0+0




JuddepenunpoBanHbIil 324ET 3 1 1 0 0+0+2
Bcero 3a 3 kypc, 5 cemectp: 69 19 50 15 7+0+2
Bcero: 102 34 68 20 15+34+1=51

Conepxanue npopuiIbHOM cocTaBJsAIoNIe

Ne JAupakTuyeckue eJUHUIbI, B KOTOPbIX HAXOAUT
n/n HaumenoBanmue pa3aesa, rema OoTpaKeHHe MaTepuaJ, CBA3aHHbIN ¢ npodeccueii,
npoguiiem
Dusuka
Pa3nes 2. OcHOBBI MOJIEKYJISIPHOI
(pU3UKH M TEPMOTMHAMHUKH
1. | Tema 2.1. MonexynsipHas ¢pusnka OObscHEHNE arperaTHbIX COCTOSIHUI BeIllecTBa U
(a30BbIX EPEXOJIOB MEK/y HOIMU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MpeIcTaBieHu. Pemenne
KaueCTBEHHBIX 3aJ1a4 ¢ MPo(HecCHOHATbHBIMHU
COCTaBJIAIOIIUMU.
2. | Tema 2.2 TepmoauHaMuKa Bnyrpennss sueprus. Ilepsslii 3akoH
TEPMOJIMHAMHUKHU. DKOJIOTHYECKHUE MTPOOIIEMBI,
CBSI3aHHBIE C MPUMEHEHUEM TETUIOBBIX MAIIIUH, U
npobiemMa YHEProcoOepeKeHNU.
Pa3nen 3. OcHOBBI
JIEKTPOAMHAMHUKHU
3. | Tema 3.1. DnexTpocraTuka B3anmopeiicTBre 3apsyKeHHBIX TEIT. DJIEKTPUUYECKUI
3apsia. DneKkTpudeckoe nojue. [IpoBoaHuku u
U30JISITOPBI B DJIEKTPUUECKOM ToJIe (PUMEHEHHE Ha
MIPAKTUKE)
4. | Tema 3.2. IlocTosIHHBIN TOK [TocTosiHHBIN 51eKTprUYecKkuil ToK. Cuia Toka,
HaIpsKEHUE, JIEKTPUUECKOE CONTPOTUBIICHHUE.
TennoBoe elcTBUE IJEKTPUUECKOTO TOKA U 3aKOH
Jxoynsa-Jlenna.
5. | Tema 3.3. MaruutHOe m0JIe JlelicTBME MAarHUTHOTO TOJISl HA KUBbIE OPraHU3MbI
Paznen 4. Kojie0anusi 1 BOJIHBI
6. | Tema 4.2 DnexTpoMarHUTHbIE Hcnonb30BaHue 31€KTPOMArHUTHBIX BOJIH
KoJieOaHus U BOJIHBI pa3IMYHOro Auana3oHa B U3y4YE€HUU CBOMCTB
BEILIECTBA.
Pa3znen 5. Di1eMeHTHI KBAHTOBOI
(pusuku
8. | Tema 5.2 ®wuszuka atoma Onrtrueckas CIEKTPOCKONUS KaK METOJT U3YUYECHHUS
COCTaBa BEILECTBA.
Xumus
Pa3nen 1.00mas n
HEOpPraHu4vecKass XuMus
9. | Tema 2.2 MeTaiibl U HEMETAILIBI 1. Baxuneimme coeAMHEHUS] METAJUIOB U HEMETAJIIOB B

IIPUPOJIE U XO3HCTBEHHOM JIEATEIBHOCTH YEIOBEKA.
2. Wcnosib30BaHNE METAIIJIOB U HEMETAIIJIOB B
poecCHOHATILHON I TEIbHOCTH.

Pa3pea 2. Oprannyeckue
COCMHECHHUS




10.

Tema 2.3 Kucnopoacoaepxariue
OpPraHUYECKUE COCTUHEHUS

1. Cnuptsl. IX cTpoeHue u XxapakTepHble XUMUYECKUE
CBOMCTBA. DTWIOBBIN ciupT. [ nuepun.

2. YkcycHast KuciioTa. Mpuia Kak COJIM BBICIIMX
KapOOHOBBIX KHCIOT. JKUPBI KaK CIIOKHBIE A(PUPBHI.

3. YrneBoapl: I110K03a, Kpaxmal, LeUI0J03a.

4. IlepepaOoTKe )KUPOB B TEXHHKE.

5. Kpaxman u 11esuttos103 - npupoAHbIe OHOTIOTUMEDHI.

11.

Tema 2.4 AzoTcoaepxarniue
OpraHu4ecKue COCAMHEHHS.
[Tomumepst

1. AmMuHBI, aMHUHOKHCIOTHI, Oeinku. CrTpoeHHe u
Oouonornyeckas QyHKIus OEITKOB

2. [Tmactmaccel u BojiokHa. [ToHsTHE O TUTacTMaccax u
XUMUYECKUX BOJIOKHAX. HaTypanbHbie, CHHTETHYECKIE
Y UCKYCCTBEHHBIEC BOJIOKHA

12.

Tema 2.5 XuMus v )KU3Hb

1. IlpuMeHEeHNN XUMUU B YEJIOBEYECKOM JKU3HU

13.

Tema 2.6 XuMusi u opraHusm
4eJ0BeKa

1. XuMuyeckue HJIEMEHTHl B OpraHHU3ME 4YeJIOBeKa.
Opranudeckue W HEOPraHMYECKHE  BEIIECTBA.
OCHOBHBIE JKM3HEHHO HEOOXOIMMBIE COEIUHEHUS:
O€JIKH, YTJIeBOIbI, JKUPbI, BATAMUHBI.

2. YrneBompl — TIJaBHBIH HCTOYHHK
opraHusma.

3.Ponb xupoB B opranusMe. XOJECTEPUH U €T0 POJIb B
3JI0POBBE YETIOBEKA.

4 MuHepanbHBIE BEIIECTBA B TMPOJYKTAaX TMHUTAHUS,
nunieBbie 1o0aBku. COaTaHCHPOBAHHOE MTUTAHHUE.

SHEpPruu

14.

Tema 2.7 Xumus B ObITY

1. KauecTBO BOIFBI.

2. Morolye 1 YUCTSIIME CPEACTBA.

3. IIpaBuiia 6e30macHOM pabOTHI CO CPECTBAMHU
OBITOBOW XMMUH.

4. Poab XMMHUYECKHUX 3JIEMEHTOB B )KM3HU PACTCHUM.
5. Ynobpenusi.

6. XuMHU4YECKUE CPEJICTBA 3aIUTHl PACTCHHI.

Buoaorus

Tema Ne6. OCHOBEI YKOJIOTUH

3amaHusi MO TOJTOTOBKE cooOIeHu, pedeparos,
Mpe3eHTalHI Ha TEMY: "BosnelicTeue
MIPOU3BOJICTBEHHON JEATENHHOCTH B 00J1aCTH OyIyIIe
npodeCCuu Ha OKPYKAIOUIYIo cpeay'.

Tema Ne7. buonuka

3amaHus MO TOJrOTOBKE COOOIIeHUH, pedeparTos,
npe3eHTauuii Ha Temy: "lIpuHIMOBI W npUMeEps
UCIIOJIb30BAHUSI B XO3SIMCTBEHHOM  JIESATEIBHOCTU
moaei MopPOPYHKIIMOHAIBHBIX YepT OpraHu3aluu
pacTteHuit u KUBOTHBIX (TpyOuarsie,
a’pOAMHAMUYECKUE, THIPOIMHAMUYECKHE CTPYKTYPHI B
JKUBOM MTPUPOJIE U TEXHUKE)".




XAPAKTEPUCTHUKA OCHOBHBIX BUJAOB AEATEJIBHOCTHU CTYJIEHTOB

Conepxanue
o0yueHust

XapakTepucTHKa OCHOBHBIX BU/IOB /1eSITeIbHOCTH CTY/JAE€HTOB
(Ha ypoBHe y4eOHBIX AelicTBHIA)

duszuka

BBenenune

Pa3BuTHe criocoOHOCTEH SICHO U TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATh CBOIO TOUKY 3PEHMSI, BOCIIPUHUMATD U
aHAJIM3UPOBATH MHEHUSI COOECEHUKOB, PU3HABAs MIPaBO JIPYroro
4eJI0BEKa Ha nHOe MHeHue. [IpuBeneHne npruMepoB BIUSHUSA
OTKPBITHH B (U3UKE HA MPOTPECC B TEXHUKE U TEXHOJIOTUHU
MIPON3BO/ICTBA

Mexanuka

KunematTuka

O3HakoMJIeHHE cO coco0aMy OTMCAHUS MEXaHUYECKOTO JIBUXKEHUS,
OCHOBHOI1 3a/1aueil MexaHuKu. M3yueHne oCHOBHBIX (PU3NYECKUX
BEJIMYMH KUHEMATHUKH: TIEPEMEILIEHHUs, CKOPOCTH, YCKOPEHUSI.
Habntoienne 0THOCUTENEHOCTH MEXaHUYECKOTO JIBUKEHUSI.
dopmyIMpoBaHUE 3aKOHA CIIOXKEHUS ckopocTel. MccnenoBanue
PaBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO ABMKEHUS (Ha IpuMepe
CBOOOJHOTO MaJACHUS T€) U PaBHOMEPHOTO JABMXKEHUS Tea Mo
oKpyxHOCTHU. [lToHnMMaHNe cMbICiIa OCHOBHBIX (PM3NYECKUX BEITUYHH,
XapaKTEePU3YIOIINX PaBHOMEPHOE JIBMXKEHUE TeJa M0 OKPYKHOCTHU

Jlnnamuka

IlornManme cMBIcIa TaKUX (1)I/ISI/I‘ICCKI/IX Moz[eneﬁ, KaK MaTc¢puaibHasa
TOYKa, HHEPpLHAJIbHAA CUCTEMA OTCUETA. I/I3MepeHHe MaccChI T€J1a
Pa3JIMIHbIMHA croco0amu. I/I3MepeHI/IC CHII BSaHMOHCﬁCTBHH TECII.
Brruncienue 3aadeHus YCKOPE€HHA TCII IO U3BECTHBIM 3HAYCHHUAM
ﬂeﬁCTBYIOIHHX CHJI I Macc TeJl. YMEHHE pa3jin4daTrhb CUIIY TAXKECTU U
Bec Testa. O0bACHEHHE U IMPUBEACHUE IIPUMEPOB SABJICHUA
HEBCCOMOCTH. HpI/IMeHeHI/Ie OCHOBHBIX HOHHTHﬁ, (bOpMy.]I K 3aKOHOB
JUHAMHWKH K PCIICHHIO 3a1a4

3aKOHBI
COXpaHEeHHUs B
MeXaHUKe

OObscHeHUE PCAKTHUBHOT'O ABMXXCHHUA HAa OCHOBC 3aKOHA COXPAaHCHUS

HUMITYJIbCA. HpI/IMCHeHI/IC 3aKOHa COXpaHCHUA UMITYJIbCA IJIsA

BBIUMCIICHHUS U3MEHEHUM CKOpOCTeﬁ TCJI IIpHU UX BSaHMOﬂeﬁCTBHHX.

Brruucnenue pa6OTLI CHJI ¥ U3MCHEHUST KHHETHYSCKOM OHCPI'uH TCJia.

Brlunciaenre noTeHIMaIbHOM SHEPTHUU TCJI B I'PABUTAUMOHHOM IT10JIC.
XapaKTepI/ICTI/IKa IpOU3BOAUTCIIbHOCTHU MAIlIUH U JBUTATENEH C
HCIIOJIb30BAHUEM IMOHATHUA MOIITHOCTU

OcHo6bl MONEKYAAPHOU PUUKU U MEPMOOUHAMUKU




MoaexyasipHast
(puszuka

DOpMyYJIMPOBAHUE OCHOBHBIX ITOJI0KEHUN MOJIEKYJISIPHO-
KUHETHUYECKOM TEOPUU. BBINOIHEHNE SKCIIEPUMEHTOB, CIYKALINX
000CHOBaHHEM MOJICKYIIIPHO-KUHETHYECKO! Teopun. HaOmronenue
OpPOYHOBCKOTO JIBWXKEHUS U siBIIeHHs 1uddy3uu. OnpeneneHue
MapaMeTpOB BEIIECTBA B Ta3000pa3HOM COCTOSHMM Ha OCHOBAHHUH
YPaBHEHUS COCTOSIHUSA UieanbHOro ra3a. Ilpeacrasienue B Buje
rpaduka H30XOPHOTO, U300apHOTO M H30TEPMHUYECKOTO MPOIIECCOB.
Brruncienue cpeqHeln KHHETHYECKOM SHEPTUU TEIIOBOTO JABUKEHHUS
MOJIEKYJI IO U3BECTHOU TeMIlepaType BemecTsa. M3mepenue
BJIQ)KHOCTH BO3/yXa

Tepmoaunamuka

DKCIepUMEHTAIBHOE HCCIIE0BaHUE TEIJIOBBIX CBOWCTB BEIIECTBA.
Pacuer xosm4ecTBa TEIUIOTHI, HEOOXOAUMOTO Ul OCYLIECTBICHHUS
IIpoLecca MpeBpalleHNs BENECTBA U3 OJJTHOTO arperaTHOro COCTOSTHUS
B Jpyroe. Pacuer uaMeHeHus: BHyTpEeHHEW SHEPTUH Tell, pabOoThl U
MIEPEAAHHOTO KOJIMYECTBA TEIUIOTHI HA OCHOBAHUH IEPBOT0 3aKOHA
TepMouHaMHUKU. OObsICHEHNE IPUHIUIOB JEHCTBHS TETJIOBBIX
MaIllMH

Ochoebl aﬂexmpodunamuku

JJIeKTPOCTATHKA

Boruncnenue cui B3aMMOAEMCTBHS TOUEUHBIX SJIEKTPUUECKUX
3apsAa0B. Berunciienne HanpsHyKeHHOCTH U MOTeHIIHaa
ANEKTPUYECKOTO MOl OJHOTO U HECKOJIBKUX TOYEUHBIX 3apsiI0B.
N3mepenue pa3zHoctu noreHuanos. [IpuBenenne npumepon
MIPOBOJTHUKOB, TUAJIEKTPUKOB U KOHAEHcaTopoB. Habmonenue
SIBJIEHUS DJIEKTPOCTATUYECKON MHIYKIIMU U SBJICHUS MOJSPU3ALUU
JMAJIEKTPUKA, HAXOASILIETroCs B WIEKTPUUYECKOM M10JIe

IlocTosIHHBIN TOK

H3Mepenne MOITHOCTH AneKTpuyeckoro Toka. Mamepenne IJ1C u
BHYTPEHHETO COMPOTHUBIICHUSI UCTOYHMKA TOKa. COOp U HCTIbITaHUE
ANEKTPUYECKHUX LIENell C pa3TUYHbIM COESMHEHUEM IIPOBOHUKOB,
pacuer ux napameTpoB

MaruurtHoe moJie

Habmtonenue nelicTBUS MarHUTHOTO TOJISl HA POBOJHUK C TOKOM,
KapTUHOK MarHUTHBIX MOJICH.

dopmynrpoBaHUe TPABUIIA JIEBOM PYKH JJIsl ONPEACTICHUS
HanpaBlieHus: cuibl AMriepa. Beruucnenue cu, eHCTBYIOINUX HA
POBOJAHUK C TOKOM B MArHUTHOM T0JIe, OObSICHEHHE MTPUHIINIIA
necTBUs 2nekTpoaBurarens. McenenoBanue siBneHus
AJIEKTPOMArHUTHOM MHIYKIINH

Konebanus u eonnut

Mexannueckue
KOJIe0aHus 1
BOJIHEBI

HpI/IBeI[eHI/Ie IIpUMCEPOB KOJIEOATEIbHBIX ,I[BH)KeHHfI. Hccnenopanue
3aBUCHUMOCTH IICpUOIa KOJIEOAHHNHM MAaTEMaTHYECKOTO MasgTHHUKA OT
€T0 UIMHBI, MACChl U aMINJIMTYIbL KoJIeOaHUH. Onpez[eneHI/Ie
YCKOPCHUA CBO6OI[HOFO nagcHus ¢ IOMOIIBIO MAaTEMAaTHYCCKOI'O
MasTHHKaA.

Ha6J'IIO,Z[eHI/Ie KoJieOaHMi 3By4daliero Teia. HpI/IBC)IeHI/Ie 3HA4YCHUA
CKOPOCTH PpaCHpPOCTPaHCHUS 3BYKa B pA3JIMUHBIX CpEeAax. YMmenue
O0OBSCHATH UCITOJIb30BaHUE YJIbTPpa3dByKa B MCIUTTNHC

JJIEKTPOMATrHUTH
ble K0JIeOaHusI 1
BOJIHBI

HabnroneHnue ocumiorpaMM rapMOHUYECKUX KOJieOaHUM CHITBI TOKA B
nenu. OObsICHEHNE NPEBPAIIEHUS SHEPTUH B UACATHHOM
KoJie0aTenbHOM KOHType. M3yueHne ycTpoiicTBa U IpUHIMIIA
JeicTBUs TpaHCPopMaTopa. AHAIIU3 CXEMBI Iepeavn
AJIEKTPOIHEPTUU Ha OoJbiue paccTosiHuA. [IpuBenenue npumepos
BUJIOB PaJIMOCBSA3H. 3HAKOMCTBO C YCTPOICTBaMU, BXOIAIIUMU B
cucteMy paguocssizu. O6cyxeHre 0cOOEHHOCTEH pacIpoCTpaHEHUs
pasinoBOIH




CBeToBbBI€ BOJHBI

[IpumeHeHre Ha IPAaKTUKE 3aKOHOB OTPAYKEHUS U IIPEIOMIIEHUS CBETA
npu pemeHuu 3aaa4. Habmoaenue siineHus 1upakiuy 1 JUCTIEPCUn
cBeTa. YMEHUE CTPOUTH U300paKEHUS IPEMETOB, 1aBAEMbIE
JMH3aMu. PacdyeTr onTHYeCKON CUIIbI JIMH3bI

dnemenmovl K6AHMOB0U PuU3UKU

KBanToOBBIE
CBOMCTBA CBeTa

Habnronenue goroanexkrpuueckoro s¢dexra. Pacuer MmakcumaibHON
KHUHETUICCKOM SHEPTUU JIEKTPOHOB 1pH (hoTodrddexte

dusuka atoma

®opmynupoBanue nocrynatos bopa. Habmtonenue nuneituatoro

Y HEMPEPBIBHOTO CHEKTPOB. Pacuer 4acToThl U AJIMHBI BOJHbI
UCITyCKaeMOI0 CBETA IIPU IIEPEXO0JI€ aTOMa U3 OJHOTO CTALIMOHAPHOTO
cocrostHuA B ipyroe. O0bscHEeHNe MPUHIIMTIA JeHCTBUS J1a3epa

duszuka aTOMHOI0

Habnronenue TpexoB anbda-yactull B kamepe Bunbcona. Perucrpanus

Aapa u SIIEPHBIX U3JIY4EHHM ¢ IOMOLIBIO cueTynka ['eiirepa. Pacuer sneprumn
3JIeMEeHTAPHbIX CBSI3U aTOMHBIX sifiep. [loHnMaHNne IEHHOCTH HAyYHOTO MTO3HAHUS
YacTHIl MUpa He BOOOIIe /1715l 4eJI0BEYECTBA B LIEJIOM, a JJIS KaX10T0
00ydJaromnierocs JIMYHO, IEHHOCTH OBJIAICHUSI METOJIOM HAYIHOTO
TIO3HAHUS JIJIs1 JOCTIDKEHUSI yCTieXa B JITI0OOM BHJIE MPAKTHYECKOM
JESITETLHOCTH
Bcenennas u ee 360110uun
Crpoenue OObsicHeHne MOJIeNH pacIupsitoieiics Beenennoit
pa3BuTHe
BceesienHoi
IIpoucxo:xnenue Hab6mronenue 3Be3n, JIyHsl u mianet B Teneckon. Habmonenue
CouHeuHoM COJTHEUHBIX ITSITEH C TIOMOIIBIO TEJIECKOTIa
CHCTEMBI
Xumust
BBenenue PackpelTe BKJIaza XMMHMYECKOM KapTHUHBI MHpPa B E€IUHYIO
€CTECTBEHHO-HAYyYHYIO KapTUHY MUpa.
XapakTepucTUKa XUMHUH KaK MPOU3BOJUTENHLHON CHIIbI O0IIecTBa
Baxueiimue YMeHHue naBaTh ONIPENEICHUE W ONEpPUPOBATH CIECAYIOUIUMU XH-

XUMHUYECKHEC ITIOHATHUSHA

MHYCCKUMHU IIOHATUSAMHU: BCHICCTBO, XHUMHUYECKUHM 9JICMCHT, aToOM,
MOJIEKYJa, OTHOCHUTCIIbHBIC aTOMHas W MOJICKYJISIpHas MacCChl, HOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKAsA CBA3b, DJICKTPOOTPHULATCIBHOCTD,
BAJICHTHOCTbB, CTCIICHb OKUCJICHUA, MOJIb, MOJIIpHAA Macca, MOHHpHBIﬁ
00BeM ra3006p33HBIX BCIICCTB, BCIICCTBA MOJICKYIISIPHOTO H
HEMOJICKYIAPHOTO CTPOCHUSA, PACTBOPEI, DJICKTPOJIUT U HEIJICKTPOJIUT,
QICKTPOJIUTHUYCCKAA Aucconuanus, OKHUCIHUTCIIb W BOCCTAHOBUTCIIb,
OKHUCJIICHUEC N BOCCTAHOBJICHHUC, TEIIOBOM BCI)CI)CKT pe€akKuun, CKOpOCTb
XUMHYECKOH PCaKIuu, KaTtaJius, XHUMHYCCKOC PaBHOBECHC,
er'IepO)IHHﬁ CKCJICT, (I)YHKL[I/IOHaJIbHaH rpyiiia, U3oMEpusd

OcHOBHBIE 3aKOHDBI
XMMHUH

@opMyIMpOBaHHE 3aKOHOB  COXPAaHEHMsI MacChl BEUIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB.

PackpbiTHe  (QHU3MUECKOrO0 CMbICIAa CHUMBOJMKH — MEPHOAMYECKON
Tabnauubl xuMudeckux siaemeHTtoB JI. M. MenneneeBa (HOMepoB
9JIEMEHTa, TepuoJia, IPYIIbl) U YCTAHOBKA MPUYMHHO-CIEICTBEHHOM
CBA3U MEXIY CTPOCHHMEM aroMa U 3aKOHOMEPHOCTSAMH H3MEHEHMs
CBOMCTB 2JI€MEHTOB M OOpa30BaHHBIX MMM BELIECTB B MEpUOJIAX U
rpymnmnax.

XapakTepuCTUKa 3JIEMEHTOB MalbIX M OOJBIIMX MEPHOJOB MO HX
rosnoxkeHuo B Ilepunonnueckoni cucreme /1. 1. Menneneesa




OcHoBHbIE TeopuHu
XHUMHH

YcTaHOBIEHHE 3aBUCMMOCTH CBOMCTB XMMHWYECKMX BELIECTB OT
CTPOCHUS aTOMOB 00Pa3YIONIUX UX XUMUIECKIX JIEMEHTOB.
XapakTepuCTUKa BAKHEHIIMX THUINOB XHUMHUYECKHX CBSI3€H U
OTHOCHUTEJIBHOCTH 3TOW THUIIOJIOTHHU.

OObsicCHEeHHE 3aBUCHMOCTH CBOWCTB BEIIECTB OT HX COCTaBa U
CTPOEHUS KPUCTAJUIMYECKUX PELIETOK.

DopMyIUpPOBaAHUE OCHOBHBIX MOJIOKEHUN TEOPHUH IEKTPOJIUTUUECKOMN
JUCCOLIMAMA M XapaKTEPUCTHKAa B CBETE 3TOM TEOPUHM CBOWCTB
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHECHUM.

@OopMyJIMPOBAaHUE OCHOBHBIX MOJIOKEHUM TEOPHUH XHUMHUYECKOTO
CTPOEHUSI OPraHUYECKUX COCAUHEHU U XapaKTEPUCTHUKA B CBETE ITOM
TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPraHMYECKUX COCAMHEHMI

Baxueilinme BemecTrsa
U MaTepuaJibl

XapakTepucTUKa CTPOEHUSI aTOMOB M KPUCTAJJIOB U Ha 3TON OCHOBE -
00mux GU3NIECKUX U XUMUUYECKUX CBOMCTB METAJUIOB M HEMETAILJIOB.
XapakTepucTUKa cocTaBa, CTpOEHHS, CBOWCTB, MOIY4YEHUS U ITpUMe-
HEHUE BAKHEHUIINX HEMETAJIIIOB.

XapakTepucTHKa COCTaBa, CTPOEHUS U OOIIUX CBOMCTB BaXKHEHIITNX
KJIACCOB HEOPraHUYECKUX COECTUHEHUI.

Onncanne cocraBa M CBOMCTB  B@KHEMIIMX  IPEICTAaBUTENICH
OpraHUYECKUX COEIMHEHUHN: METaHOJa U 3TaHoJja, CJIOXKHBIX 3(QHUPOB,
YKUPOB,

MbUI, KapOOHOBBIX KHUCJIOT (YKCYCHOW KHCIIOTBI), MOHOCAaXapuIoB
(TIrOKO03b1), IUCaxapuaoB (caxapo3bl), MOJHMCaxXapuaoB (Kpaxmana |
LEJUTIONIO3BI), aMHHOKHCJIOT, 0emKoB, HCKYCCTBEHHBIX u
CUHTETUYECKHUX NOJMMEPOB

XUMHYECKUH SA3BIK
M CHMBOJIMKA

Hcnons3oBanne B yueOHOHW U mpodecCHOHATbHOW eATEILHOCTH
XUMHYECKUX TEPMUHOB ¥ CUMBOJIMKH.

Ha3zBanue n3ydeHHBIX BEUIECTB MO TPUBHAIBHOMN MIIM MEXKIYHAPOAHOMN
HOMEHKJIAType M OTPaK€HUE COCTaBa 3TUX COEAWHEHUHN C MOMOIIbIO
XUMHUYECKUX (HOPMYII.

OTtpakeHue XUMHUYECKIX MIPOLIECCOB C MOMOUILIO0 YpaBHEHUI
XUMHUYECKUX PeaKIHii

XuMHUYeCKHe peakunu

OObscHEeHHEe CYHIHOCTH XHMHYecKHX mpoueccoB. Kiaccudukanus
XMMHUYECKUX PEaKLU M0 pa3IMUYHbIM MPU3HAKAM

XuMHYecKuii BbInonHeHne XMMUUYECKOro 3KCIEPUMEHTa B MOJHOM COOTBETCTBHHU C

IKCIIEPUMEHT IpaBUIaMU O€30I1aCHOCTH.
Hab6monenue,  ¢ukcupoBaHue M ONHCAaHHE  PEe3yNbTaTOB
MPOBEJICHHOTO SKCIIEPUMEHTA

XumMH4YecKas [IpoBeneHne caMOCTOATENBHOIO MOMCKA XMMUYECKOH MH(pOpMaLuu ¢

uHpopMaus UCIOJIb30BAHUEM  Pa3IMYHbIX HCTOYHUKOB (HAay4YHO-IOMYJISPHBIX
U3JIaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa).
Hcnonb3oBaHne KOMMOBIOTEPHBIX TEXHOJOTHM i 00paboTKU U
nepefayd XUMHUYECKOM HHGpoOpMalMM H €€ MpeACTaBICHUS B
pa3iIn4HbIX popmax

IIpopuabnoe OObsicHEHHE XUMHUYECKUX SIBICHUH, MPOUCXOIAIINX B IPUPOE, ObITY

npogeccnoHaIbHO Y Ha NIPOU3BOJICTBE.

3HAaYUMOe CoOnrofenne TpaBUI  SKOJOTMUYECKHM TPAaMOTHOIO TOBEIEHUS B

cojep KaHue OKpPYKAIOILIEH Cpelie.

OreHka BIMSHHUS XUMHUYECKOTO 3arps3HEHUs] OKpyXXarolled cpeabl Ha
OpraHM3M YeJOBeKa U IPYTUE KUBBIC OPraHU3MBbl.

Cobmnronenne mnpaBuil 0Oe30mMacHOro oOpalieHus ¢ TOpPIOYMMHU U
TOKCUYHBIMU BELIECTBAMH, 1a0OPaTOPHBIM 000PYIOBAHHEM.
Kpuruueckass olneHKa JIOCTOBEPHOCTH XUMHYECKOW WH(opmanuu,
MOCTYNAIOUIeH U3 pa3HbIX HICTOYHHKOB




Buojgorus

BBenenune

O3HakomIleHHE ¢ OMOJIOTHUECKUMH CUCTEMAaMHU Pa3HOTO
YPOBHSI: KJIETKOH, OPraHM3MOM, TOMYJIALNEH, SKOCHCTE-
Moii, buocdepoii. Onpenenenue poau OHOJIOTHU B GOPMHU-
POBAaHHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI
MUPA U MPAKTHYECKOU JeITEeTbHOCTH JIO/ICH.

OOydeHne cOOTIOICHHUIO TIPABHJI TIOBEJICHUS B TIPUPO/IE,
Oepe)KHOMY OTHOIICHHUIO K OMOJIOTHIECKIM 00beKTaM (pac-
TEHHUSIM M )KUBOTHBIM U UX COOOIIIECTBAM) U UX OXpaHE

YueHnue 0 KjIeTKe

Xumuuyeckas
OpPraHu3auus KJIeTKHU

YMeHue NpoBOAUTh CPABHEHUE XUMHUYECKOW OpraHu3a-
IIUU JKUBBIX U HE)KUBBIX OOBEKTOB.

[Tony4yenue npencTaBieHHs O POJIM OPraHUYECKUX

Y HEOPTaHWYECKHUX BEIIECTB B KJIETKE

Crpoenne n pyHKUMH
KJIETKHU

N3ydenune cTpoeHust KIE€TOK 3YKapUOT, CTPOEHHUSI U MHO-
rooOpa3ust KJIETOK paCTEHUN U KUBOTHBIX C TTIOMOIIIBIO
MHKPOIPENApPaTOB.

Habntoenue Ki1eTok pacTeHU U )KMBOTHBIX 110l MUKPO-
CKOIIOM Ha OTOBBIX MHUKpPOIIpEIiaparax, uX OIruCaHue.
[TpuroToBsieHHE U ONMCAHWE MUKPOTIPENAPATOB KIETOK
pacTeHui.

CpaBHEHHE CTPOCHUS KIIETOK PACTEHUI U )KMBOTHBIX IO
TOTOBBIM MHUKpOIIpenaparam

O0OMeH BelecTB "
npeBpaiieHue
JHEPruH B KJIeTKe

YMeHue CTpoUTh CXeMbI JHEPreTUYECKOro ooMeHa u 61o-
cUHTe3a OenKa.

[Tonydenune npeacTaBiIeHUs: O TPOCTPAHCTBEHHOM CTPYK-
Type 6enka, mosiekyn JIHK u PHK

Ku3HeHHBIN UK
KJIETKH

O3HaKOMJIEHUE C KJIETOYHOU TEOPUEH CTPOEHUS OPraHu3-
MOB.

YMeHue caMoCTOSTeTbHO UCKATh JOKa3aTeNbCTBA TOTO,
YTO KJIETKA — 3JIEMEHTapHasl )K1Basi CCTEMa U OCHOBHAs
CTPYKTYpHO-(PYHKIIMOHAIbHAS €UHHIIA BCEX JKUBBIX Op-

TaHHU3MOB

OPI'AHU3M. PASMHO

KEHUE U THAUBUAYAJDBHOE PASBUTHUE OPI'AHU3MOB

PazMHo:KkeHHe OBnaeHre 3HaHUSMU O Pa3MHOKEHUU KaK O BaKHEH -
OPraHHU3MOB IIEM CBOWCTBE JKUBBIX OPraHU3MOB.
YMeHue caMOCTOSATENIbHO HaX0IUTh OTJIMYUSA MUTO3a OT
Meiio3a, onpesenss 3BOJIIOLMOHHYIO POJIb 3TUX BUIOB Jie-
JICHUs KJIETKH
NumBuayanbHoe O3HakoMIJIEHHE C OCHOBHBIMU CTAaIUsIMH OHTOT€HE3a Ha
pa3BUTHE IpUMepe Pa3BUTHS IO3BOHOYHBIX KUBOTHBIX.
OpraHusma YMeHue XapakTepu30BaTh CTa UK MOCTIMOPHOHAIBEHOTO
pa3BUTHA Ha IpuMepe yesoBeka. O3HaKOMIIEHHE ¢ TIPU-
YMHAaMU HapyIIeHUH B pa3BUTUN OPraHU3MOB.
Pa3Butne ymeHus npaBuiIbHO GOPMHUPOBATH J10KA3aTEIb-
HYIO 623y 3BOJIIOIIMOHHOTO Pa3BUTHUS )KUBOTHOTO MUPA
NumBuayaabHoe BerisiBnieHue u onucaHue NpU3HAKOB CXOACTBA 3apOAbIIIEH
pasBuTHE YeJI0BEKA U APYTUX MMO3BOHOUYHBIX KaK JOKA3aTeIbCTBA
YyeJI0BeKa UX 3BOJIIOIMOHHOTO POJCTBA.

HOJ'Iy‘-IeHI/IC MpEACTaBJICHUSA O MOCICACTBUAX BIIMAHUSA aJl-
KOT'0Jisl, HUKOTHHA, HAPKOTHYCCKUX BCUICCTB, 3arpA3HCHUA

CpCAbl Ha Pa3BUTUC U PCIIPOAYKTUBHOC 3JOPOBHC YCIIOBCKA

OCHOBBI TEeHETHKHU U CCJICKIIMHU




3aKkoHOMepHOCTH
U3MEHYHUBOCTH

O3HaKoMJIEHHE C HACJIEJICTBEHHOW U HEHACIIEACTBEHHOMN
W3MEHUYMBOCTHIO M €€ OMOJIOTUIECKON POJIHIO B IBOJIOIUN
KUBOT'O MHpA.

[Tosrydenune npeacTaBIeHUs O CBSI3U T€HETUKUA W MEIMIMHBI.
O3HaKOMIIEHHE C HACIEICTBEHHBIMH OOJIC3HSIMH YeI0BE-
Ka, UX MPUIMHAMHU U TPOPUITAKTHKOM.

N3ydenue BIHSHUA AJIKOTOJIM3Ma, HAPKOMAaHUU, Kype-
HUs HA HACJIEACTBEHHOCTh Ha BUIEOMAaTeprale.

Ananu3 GEeHOTUITNICCKOW N3MEHUNBOCTH. BEIsSBIICHHE
MYTAareHOB B OKPYKarOLIEH Cpelle U KOCBEHHAas! OLICHKA
BO3MOYHOTO X BJIMSIHUS HA OPraHUu3M

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 KyJbTYPHBIX 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 ¥ Ipo0OieMax KJIOHUPOBAHUS 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

AHanu3 1 OleHKa Pa3INYHbIX TUIIOTE3 MPOUCXOKICHHS
KU3HU.

[Tonyuenue npeacrabienus 00 yCI0KHEHUN KUBBIX OP-
raHU3MOB Ha 3emiie B IIPOLIECCE IBOIOIHH.

YMeHue 3KcrepuMeHTAIbHBIM ITYTEM BBISBIIAThH aJallTHB-
HbIE 0COOCHHOCTH OPraHW3MOB, UX OTHOCUTEINIbHBIN Xapak-
Tep. O3HaKOMIIEHHE C HEKOTOPBIMH MPEACTABUTEISIMU Pel-
KHX U UCYE3aI0UINX BUJIOB PACTCHUI U KUBOTHBIX.
[IpoBenenue onucanusi ocobei 0AHOTo BUAA 10 MOPQOJIO-
TUYE€CKOMY KPUTEPHIO P BHIMOJIHEHUU J1a00paTOPHOA
paboTel. BeisiBrieHHe yepT MpUCIIOCOOIEHHOCTH Opra-
HU3MOB K pa3HbIM cpejiaM oOuTaHus (BOJHOM, HA3eMHO-
BO3yIITHOM, TOYBEHHOM)

HUcrtopus passutus
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 M3NIAaraTh CBOU
MBICITH, JIOTUYECKH 00OCHOBBIBATh CBOIO TOUKY 3PECHHS,
BOCIIPUHUMATh U aHAJTM3UPOBATh MHEHHS COOECETHUKOB,
IpU3HABas IPABO JIPYroro 4YeJ0BeKa Ha HHO€ MHEHHE




Mukpo3Boarouus
U MaKPOIBOJIOLMSA

O3HakoMJIEHUE C KOHIENIUEH BU/Ia, €€ KPUTEPUSIMH,
o0100p MPUMEPOB TOTO, YTO HOMYJISIIHUSI — CTPYKTypHas
€MHUIA BUJIA U BOJIIOIUH.

O3HaKOMJIEHHUE C ABMXKYIIMMUCS CUIIAMU 3BOJIIOIIUHT

U €€ JI0Ka3aTeIbCTBaMH.

YcBoeHue TOT0, YTO OCHOBHBIMH HAITPaBJICHHUAMU 3BOJIIO-
IIMOHHOTO MpOTpecca SIBJISAIOTCS OMOJIOTHYECKUH POTrpecc
1 OMOJIOTMUYECKHI perpecc.

AHTpONOrexes

AHanu3 1 OLIEHKA PAa3JIMUYHBIX TUTIOTE3 O MPOUCXOKIACHUHI
YeJI0BEeKa.

PazButHe ymeHust CTpOUTH T0Ka3aTEIbHYIO 0a3y MO CpaB-
HUTEJIBHOM XapaKTEPUCTUKE YEIOBEKA U MIPUMATOB,
JIOKa3bIBasi ©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
MexKIy co0oi

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 IKocucTeM. O3HaKOMJIEHHE C MEXBHI0BBIMU
B3aMMOOTHOUIEHUAMH B 3KOCHCTEME: KOHKYpeHIIMEN, CUMOHO30M,
XHMIHUYECBOM, APA3UTU3MOM. ¥ MEHHE CTPOUTH SIPYCHOCTH
PacTUTENILHOIO COOOIIECTBA, MHUILEBBIE LI U CETH B OMOLIEHO3¢E, a
TaK)Ke IKOJIOTUYE-

CKH€ UPAMHU/IBL. 3HAHUE OTINYUTEIbHBIX IIPU3HAKOB HCKYCCTBECHHBIX
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 noJs). CocraBieHne 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
r00anpHOM 3KocucTemMe. Hamuure mpencTaBieHus o cxeme
9KOCUCTEMBI Ha mpumepe 6uochepsl, KpyroBopoTe BEUIECTB U
peBpalieHIN

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




buocdepa n yesoBek

Haxosxnenue cBsizu u3MeHeHus B buocdepe ¢ nocneacTBusiMu
JeITEeIBHOCTH YeJIOBEKa B OKPYKaIOIIeH cpeie. Y MEHUE 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 u MPakTHIeCKOe CO3/1aHHe
UCKYCCTBEHHOW IKOCHCTEMBI (IIPECHOBOJHOIO akBapuyMma). Pemienue
9KOJIOTUYECKUX 3a]1a4. J|eMOHCTpUpOBaHNE YMEHUS TIOCTAHOBKU
enei 1esTenbHOCTH, IUTAHUPOBAHUS COOCTBEHHOM NIEATETLHOCTH JUIS
JOCTH>KEHUS TIOCTABJICHHBIX 1IeJIeH, TPEeIBUACHUS BO3ZMOYKHBIX
pe3yabTaTOB ITUX JACWCTBUH, OPraHU3aluU CAMOKOHTPOJIS U OL[CHKH
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 aHAJIOTHUH C )KUBBIMU CUCTEMaMH. 3HAKOMCTBO C
TpyO4aTBIMHU CTPYKTYPaMH B )KHUBOM MPUPOJIE U TEXHHKE,
a’pPOIMHAMHUYECKUMH U THAPOJIUHAMUYECKUMU YCTPOUCTBAMHU B
JKUBOM IPUPOJIE U TEXHUKE. Y MEHUE CTPOUTH MOJIENIH CKJIaI4aTON
CTPYKTYPBI, HC-

M10JIb3YEMbIE€ B CTPOUTEIBCTBE




2.2. TeMmaTH4ecKuii i1aH U cogep:kanue yueonoro 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 kypc, 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 MPOLECCOB. ECTECTBEHHO-Hay4YHasi KAPTUHA MHUPA 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 apmxenue. Cucrema orcuera. Tpaexkropus aeuxenus. [1yTs.
[Tepemenienue. PaBHOMepHOE npsiMosiMHENHHOE ABUKEHUE. CKOPOCTD.
OTHOCHUTENHHOCTh MEXaHUYECKOTO JIBIDKCHHS. 3aKOH CI0KEHUsI ckopocTelt. ['padukn
JBUKCHHSL.

Cpennsisi CKOpOCTh IPU HEPABHOMEPHOM JIBUKEHUU. MTHOBEHHAsI CKOPOCTb.
PaBHOYCKOpEeHHOE TIPsIMOJIMHEHHOE ABMXKEeHHE. Y cKopeHne. CBOOOIHOE MmaieHre Ted.
KpuBosmmHeliHOe nBUXKEHUE. YTII0Bask CKOPOCTh. PaBHOMEpHOE ABMKEHUE IO
OKpYXHOCTH. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

JlaGopaTtopHble padoThI
Nel Hccnenosanue OBIKEHUS Teja IMOJ NEUCTBUEM IIOCTOSIHHOU CUIIBI

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

2

KoHTpoJibHbIE padoThI

He npuaycMOTpHO

CamocrosiTesibHast padoTa CTYACHTOB 2
PaboTa ¢ kHUTOH, COCTaBJIECHHUE OTIOPHOTO KOHCIIEKTA, PEIICHUE KaueCTBEHHBIX 3aj1ad,
nouck B MlHTepHeTe u opopmieHue 3aganHon nHbopMaiuu no teme: «Knnematukay.

Tema 1.2 JInnamMmuka 9/7




Macca u cuna. Bzaumoaeiictsue tei. 3akoHbl TuHaMUKU. CUITBI B IPUPO/IE.
CriocoOw1 m3Mepenus cuil. HeprnanpHas cuctemMa oTcdeTa. 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.
KonTposabHbie padoThl 1
Nel 3akonbl MexaHuKU HbroTOHA
CamocrosiTesibHasi paboTa 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 coOXpaHEHUs UMITyJbca. PeakTuBHOE ABM>KeHUE. MexaHnyeckas 1
pabora. MomHocTs. PaboTa cuiibl TATOTEHUS, CUJIBI YIIPYTOCTH U CHIIBI TPEHHUSI.
Mexanundeckas sHeprusi. Kunernueckas sueprusi. Kunernueckas sueprust u padora.
[ToTeHnnmanpHas 3HEpPrysi B rpaBUTallMOHHOM ToJie. [loTeHIanpHas sHeprust 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 MEXaHUIECKON
sHepruu. PaboTa NOTEeHIIMAABHBIX CUA. MOIITHOCTL. DHEPTH.

KonTposabHble padoThI

He npunycMoTtpHo

CamocrosiTesibHast padoTa CTYACHTOB 2
PaboTa ¢ KHUTOH, COCTaBJIECHHUE OTIOPHOTO KOHCIEKTa, PEIICHHE KaYeCTBEHHBIX 3aj1a4,
nouck B HHTepHere W odopmicHUEe 3adaHHOW HHGOPMAIIMU 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,
MOATBEPKIAIOLIME ATOMHO-MOJIEKYJISIPHOE CTPOEHHE BELleCcTBA. Macchl U pa3Mepbl
MoJIeKyIl. TennoBoe ABMKEHUE YacTHI] BEIIECTBA. BpOyHOBCKOE JBUKEHHUE.
Nneanshelii ra3. Temneparypa Kak Mepa CpelHell KUHETUYECKON YHEPIrUU YacTHII.
VYpaBHeHHE COCTOAHUS UAeaIbHOro raza. M3zonponeccs! u ux rpagpuku. O0bsicHeHNE
arperaTHBIX COCTOSIHUHN BeIIecTBa U (ha30BBIX MEPEX0I0B MEKY 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 amopdusie Bemectsa. JKujkue KpucTabl.

JlabopaTropHbie padoThl 4
Ne 4 VI3mepenue BIa)XHOCTH BO3/1yXa;
Ne § M3mepeHne moBEpXHOCTHOTO HATSKEHUS JKUIKOCTH
IIpakTUYeckue 3aHATHS 2
Ne 4 PemeHre MpakTHUUYECKUX 33/1a4 MO TEME: «3aBHCHMOCTb TEMIIEPATYPhI KUIIEHHS 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 HaTsHKEHHE U cMaunBaHue. Kpucraminyeckue 1 aMmopgHbie
BemlecTBa. JKUaKue KpucTaib».

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

sHepruu. [lepBriil 1 BTOPOU 3aKOHBI TEPMOJIMHAMUKHU. [[pUHIIUIIBI JEHCTBUS TETIOBBIX
mamuH. KI1J] TennoBsix aBurarenei. TemnoBble MalluHbl U UX IPUMEHEHUE.
DKOJOTUYecKHe MPoOIeMbl, CBS3aHHbBIE C TPUMEHEHHUEM TETUIOBBIX MAILIUH, U
poOJIeMbI SHEProcOepeKEHUSI.

JlaGopaTopHble padoThI

He npunycmoTtpHo

IIpakTHYecKkne 3aHATHS 2
Ne 5§ Penienve npakTUYeCKuX 3a1a4
KonTpoabHbie padoThI 1

Ne2 OCHOBBI TEpMOJIMHAMUKHU




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 TNPUMEHEHWEM TEIUIOBBIX MAIWH, H  MPOOJIEMBI
3Hepr0066pe>1<eHm{. TenaoBble aBUraTean. OxpaHa IPUPOABI»

Pa3nen 3. OcHOBBI 28/22

JIEKTPOJAMHAMUKHU

Tema 3.1 DuekTpocTaTuka aI7
B3aumonelicTBue 3apsKeHHBIX Tell. DIEKTPUUECKU 3aps. 3aKOH COXpaHEHUS 2
ANEKTPUUECKOTO 3apsa. 3akoH KymoHa. DIeKkTpocTaTuueckoe mosje, 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

CamocrosiTesibHasi padoTa CTYJA€HTOB 2

PaGorta ¢ kHUTrOil, cocTaBieHHE ONMOPHOTO KOHCIEKTAa, PEIIeHHE KaueCTBEHHBIX 3ajad,

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

«OAEKTPHUYIECKOE TIOAEY.

Tema 3.2 IlocTosiHHBII TOK 11/9
[TocTosnHbIM snekTpuyeckuii Tok. Cuiia ToKa, HalpsHKEHUE, JIEKTPUUECKOe 2
compoTuBiieHre. 3akoH OMa JUTsl ydacTKa LeMu U MOJHOU AyeKTpudeckoii renu. Padota
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 JUIsl ydacTKa LIeMH, NMOCIeI0BaTeIbHOTO U MapajlieIbHOro
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
AJIEKTPOMArHUTHON MHIYKITUU. 3aKOH 3JIEKTpOMarHuTHOW unaykiud. [Ipasuio Jlena.
Camonnaykiysa. MHIyKTUBHOCTh. DHEPryus MArHUTHOTO TOJIA.
JlabopaTopHbie padoThl He
npuodyCMompeHo
IIpakTHyeckue 3aHATHS 4
Ne 9 3anonHeHue TaONMIBI, CpPaBHEHUE DIEKTPUYECKOTO U MAarHUTHOTO MOJIS.
MaruuTtHoe noje Ha IPOU3BOJICTBE.
Ne 10 /lelicTBHE€ MAarHUTHOTO MOJISl HA YKUBBIE OPraHU3MBI.
KonTtpoJsibHbIe padoThI He
npudyCMOmpeHo
CamocTrosiTesibHasi padoTa CTYJ1€HTOB 2
PaGorta ¢ kHUTOil, cocTaBieHHEe ONMOPHOTO KOHCIEKTAa, PEIICeHUE KaueCTBEHHBIX 3ajad,
nouck B MutepHere u odopmieHue 3agaHHOW uHPopmanuu no teme: «MarHuTHoOe
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
rapMOHHUYECKHUX KOJIeOaHUSX.

MexaHn4YeCKUE BOJIHBI U UX BUJIbL. 3BYKOBBIE BOJIHBL. ¥YJIBTPA3BYKOBBIE BOJIHBI.
VYbpTpa3ByK U €ro UCHOJIb30BaHUE B MEIULIMHE U TEXHHUKE.




JlaboparopHbie padoThl

He npuagycmorpHO

IIpakTHYeckne 3aHATHS
Nell Pemenue 3a1a4 Ha HAXOXKJCHUE aMIUTUTY/IbI, IIEPUOJIA, YACTOTHI, (ha3bl
KoJieOaHui, MpeBpaIIeHUe YHEPTUH MPH KOJICOATETHHOM JIBUKCHHUH

2

KoHTpoJsbHbIe padoThI

He npungycmorpHO

CamocrosiTesibHasi padoTa CTYIeHTOB 3
Paborta ¢ kHUrOM, cocTaBieHHE ONOPHOTO KOHCIIEKTA, PEIIEHUE KaueCTBEHHBIX 3ajady,
nouck B MHTepHEeTEe M 0opMIIeHHE 3aJaHHO HHPOpManuH 1Mo Teme: «MexaHndyeckne
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 KoJeOaHus. DiIeKTpuuecKuil pesoHanc. [lepemeHHbIN TOK.
OnekrporeHeparop. [lonydenue u nepenaya snmekrposneprun. [Ipodaembr
SHEPTOCcOePEIKECHHS.

DIIEKTPOMAarHUTHOE M0JIe. DIEKTPOMATHUTHBIE BOJHBI. CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJH. [[pMHIMIIBI paguOCBA3HU U TeIEBUACHU. VCIIOIb30BaHNE DIIEKTPOMATHUTHBIX
BOJIH Pa3JIM4YHOTO JMana30Ha B TEXHUYECKUX CPEACTBAX CBSA3H, MEIULIMHE, IIPU
W3y4YEHUU CBOMCTB BEIIECTBA.

JlaGopaTtopHble padoThI

He npunycmotpHo

IlpakTnyeckune 3aHATHS

He npunycMoTtpHo

KonTposabHble padoThl

He npunycmotpHo

CamocTrosiTesibHasi padoTa CTYJ1€HTOB 3
PaGota ¢ kHUTOH, cOcTaBIEHHE ONIOPHOTO KOHCIIEKTA, pelIeHHe KaueCTBEHHBIX 3a/ay,
nouck B lutepHeTe u opopmienue 3aganHoi napopmanuu no teme: «Mcmnonbp3zoBanue
AIIEKTPOMArHUTHBIX BOJIH PA3JIMYHOTO JUANa30Ha B TEXHUYECKUX CPEICTBAX CBSI3H,
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 TOHKOHM JMH3bL. OnTHYEecKHe TPUOOPBI.

JlaGopaTopHbie padoThl

He nmpugycmoTrpHO

IIpakTHYecKHe 3aHATHSA

He mpugycMoTpHO




KoHTpoJsbHbIe padoThI

He npuagycmorpHO

CamocrosiTesibHast padoTa CTYIeHTOB 3

PaboTa ¢ KHUTOH, cOCTaBJICHNE OMOPHOTO KOHCIIEKTA, pellIeHHe KaYeCTBEHHBIX 3a/1ad,

nouck B aTepHeTe U odopmiieHre 3aqanHoi nHpopmarmu 1o teme: «arepdepenuns

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 u3nydenue. KBanrosas runoresa Ilnanka. @oToaneKkTpuaecKkuit 2

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

JlabopaTropHbie padoThl

He nmpuagycmoTpHO

IIpakTHYeckue 3aHATHS
Nel2 Pemenue 3agau

2

KoHTpoJibHBbIE paboTHI

He nmpuagycMoTpHO

CamocrosiTesibHast padoTa CTYACHTOB 3
PaGota ¢ kHUTrOil, cocTaBiIeHHE ONMOPHOTO KOHCIEKTAa, PEIIeHHe KauyeCTBEHHBIX 3ajad,
nouck B MHTepHeTe M odopmiieHHe 3amaHHON mHpopMmamuu 1o Teme: «KBaHTOBBIE
CBOMCTBA 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 aeicTBus u
UCIOJIb30BaHue Ja3zepa. OnTHYecKas CIIeKTPOCKOIUS KaK METO H3y4eHHUs COCTaBa
BEIIECTBA.

JlaGopaTopHble padoThI

He npunycmoTtpHo

IlpakTHYeckue 3aHATHSA
Nel3 3akoHOMEpPHOCTH B aTOMHBIX CIIEKTPax BOJIOPOJA.

2

KonTposbHbIe padoThI

He npunycmoTtpHo

CamocrosiTesibHast padoTa CTYICHTOB

PaboTa ¢ KHHUroi, cocTaBlIeHHE OMOPHOTO KOHCIEKTA, PelIeHne KaueCTBEHHBIX 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 si7jpa. CBOWCTBA SIIEPHBIX CUJI. DHEPTHUs CBSI3U U Ae(eKT
Macchl aTOMHOTO sapa. PaguoakTus-

HOCTb. BUJIbI painoakTUBHBIX IPEBpAIICHUN. 3aKOH PaJUOAKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIUX SIAEPHBIX U3TYy4eHUN. PaqrioakTUBHBIE N3ITyYEHUS U UX
BO3JICHCTBUE HA KMBBIE OPraHU3MBL. SepHbIe peakuuu. SaepHas s3HepreTuka.
OnemeHTapHble yacTUllbl. DyHIaMEHTAIbHbBIE B3aUMO/ICHCTBUS.

JlabopaTropHbie padoThl

He nmpuagycMoTpHO

IIpakTHYeckne 3aHATHS 2
Ne 14 PagnoakTuBHbBIE U3TYYEHUS U UX BO3/IEHCTBHE HA KUBBIE OPTaHU3MBbI
[IpoBepka CTaTUCTUYECKOIO XapaKTepa 3aKOHA paJiMOAaKTUBHOTO pacrajia ¢ MOMOUIbIO
MOJIEJIBHOTO 3KCIIEPUMEHTA.
KoHTpoJibHbIE paboTHI He
npUOYCMOMPEHO
CamocrosiTesibHas padoTa CTYJACHTOB 3
PaGora ¢ kHUTOH, cocTaBIeHHE OTIOPHOTO KOHCIIEKTA, pelIeHHe KaueCTBEHHBIX 3ajad,
nouck B IHTepHETE M 0hopMIIeHHE 3aJaHHON HH(DOpMaLu 1o 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 BeeneHHo. 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#, cocTaBiIeHHE OMOPHOTO KOHCIIEKTAa, PEIICHHE 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 mpoTomianeTHpie oOmaka. O0-pasoBanue wianet. [Ipodbnema 1
CYIIECTBOBAHMS BHE3EMHBIX IMBUIIM3ALINH.
CoBpemMenHas (puznyeckast KApTHHA MHPA.
JlabopaTopHbie padoThl He
npuodyCMOmMpeHo
IpakTnyeckue 3aHATHS 2
Ne 16 Beimucats OCHOBHBIE XapakTepucTUKH 3Be3/. AuddepeHunpoBaHHblii 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 CoJTHEUHONW CUCTEMBI».
Hroro 3a 1 cemectp:
MakcumaJjibHasi yueOHasi HATPy3Ka 78
CamocTosiTeJIbHAsi pa6oTa 00y4aroIIMXCsl 30
Oo6s13aTesIbHASI AyTUTOPHASI HATPY3Ka 48
Teopuu 20
IlpakTHYeckune 3aHATHS 28
Hroro:
MaxkcumaJjibHasi yueOHasi Harpy3Ka 123
CamocTosiTeJibHAsi padoTa 00y4aroIHUXCsl 41
Oo0s13aTesIbHASI Ay IMTOPHASI HATPY3Ka 82
Teopuu 32
IlpakTHYeckune 3aHATHS 50
1 kypc 1,2cemecTp Xumus
BBenenne XuMuyeckasi KapTHHA MUpa KaK COCTaBHAs 4YacTh €CTECTBEHHO-HAYYHOM KapTUHBI 2
mupa. Poip Xumum B JKHM3HHM coBpeMeHHoro oOmiectBa. Hoseiliue mocTukeHus
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.
N3mepenue BeniecTna.
OTpakeHre XUMHYECKUX CIO’KETOB B MPOU3BEACHUIX XY/I0KECTBEHHON 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/ICM 0 Ka4CCTBEC BOJIbl, MOIOIIUX W YUCTAIINUX CPCACTBAX,
npaBmiIax 0e30MacHON pabOTBI CO CPEACTBAMHU OBITOBOW XHMHH, POJTH XUMHYCCKHX
JJIEMCHTOB B JKH3HHU paCTCHI/Iﬁ, y,[[O6p€HI/I$IX, XUMHUYCCKHUX CPCACTBAX 3allUThbL
pacTeHuM.

Bcero:

48 (18 u yan.+16
JIP+14 113)

Buosorus

1 kypc, 2cemecTp

BBenenune

O0beKkT H3y4YeHHs OWOJOrMH — >KuBasgs mnpuponaa. IIpu3HAKM KUBBIX
OpraHu3MoB. MHOT00Opa3ue KUBBIX OPraHWU3MOB. Y POBHEBasi OPTraHU3aIMs KUBOI
NPUPOALI ©  IBOJIKOLMSL. Meronasl moO3HaHUA KWBOW Tpupojabl. Oobmue
3aKkoHOMepHocTH Ouojyoruu. Ilpenmer msydenus obGobmaroiero kypca «buomorus»,
nenu W 3amadu Kypca. M3yueHne OCHOBHBIX 3aKOHOMEPHOCTEH BO3HHUKHOBEHMSI,
Pa3BUTHA M CYIECTBOBAHUS KU3HU Ha 3eMJIe M COBPEMEHHOW ee opranm3anuu. Poib
6uonoruu B (GOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa U B
MPaKTUYECKOW aesTenbHOCTH Joneid. CoOnrofeHne MpaBWil MOBEIEHUS B TPHPOJE,
Oepe)XHOE OTHOIIEHHWE K OHOJIOTHYECKMM OOBEKTaM (pacTEHUSM W KUBOTHBIM M HX
coO0IIIeCTBaM) 1 UX OXpaHa.

3/1(Teopusnl)

Tema 1
Yyenue o KJjerKke

Conep:xaHue y4yeOHOro MmaTepuaJja

Krnetka — anemeHnTapHas >kxuBasi cicTeMa M OCHOBHAsI CTPYKTYPHO- (DyHKIIMOHAJIbHAs
€MHULA BCEX )KUBBIX Oprann3MoB. Kparkas ucrtopust u3ydyeHus KIeTKU. XUMHUECKas

opraHu3anus kiaeTku. OpraHM4ecKue U HEOPraHWYECKHE BEIEeCTBA KJIETKU U JKHUBBIX

OpraHu3MoB. benku, yrineBosl, TUIUAbI, HYKIEUHOBBIE KUCIOTHI

U UX POJIb B KJIETKE.

Crpoenne u ¢yHkuu Kiaetku. [IpokaproTHdeckrue U SYKapUOTHYECKHE KIIETKH.

Bupychl kak HekneTouHas ¢dopMa KM3HU M WX 3HaueHue. boppba ¢ BHUPYCHBIMH

3aboneBanusimu (CIIMJ u np.) LHuromnasma u kieroyHas MemOpana. OpraHousl

KJIETKH.

OOMeH BeIIecTB U MPEeBpaIeHHE YHEPTUH B KIIETKE: MIACTUUECKUN U DHEPreThye CKUn

obmeHn. Crtpoenune u ¢Qyaknuun xpomocom. JIHK — HocuTenr HacnenacTBeHHOM

unpopmanmu. Permmkarus JJHK. I'en. ['enetnueckuii kon. buocuntes 6enka. Knerku

U UX pa3HooOpa3we B MHOTOKIETOYHOM opranusme. JluddepeHnupoBka KIETOK.

Kiierounas Teopust crpoerust opraHu3MoB. JKu3HEeHHBIN UK KIeTKH. MUTO3.

9/3(teopus 3)




JlabopaTropHblie padoThl

He

npeoycmMoOmpeHo
IIpakTnueckoe 3ansTue Nel 3
Habnronenue KI1€TOK pacTeHUH U KUBOTHBIX TOJI MUKPOCKOIIOM
[IpuroToBiieHue 1 ONMCaHNE MUKPOIPENApPATOB KIETOK PaCTEHUM
IpakTuyeckoe 3ansiTue No2-3
CpaBHEHHUE CTPOECHHUSI KJIETOK PAaCTEHUI U dKUBOTHBIX IO TOTOBBIM MUKpOINpEnaparam
KonTpouabHbie padoThl He
npeoycmMompeHo
CamocrosiTesibHast paboTa 00y4yaromMXxcst
N3ydeHne onopHOro KOHCIIEKTA. 5
PucoBanue cTpoeHUs KIIETKH
[ToaroroBka cooOuienust Ha Temy «Bupycsl. [Ipobiema neueHuss BUPYCHbIX
3a00JIeBaHMI»
Tema 2. Opranusm, Conep:xxanue y4yeOHOro marepuaja 12/4(Teopus 4)
pPa3sMHOKeHHe U PasmHoxkenne opranu3moB. OpraausmMm — enuHoe T1ienoe. MHorooOpaszue
HHAUBHUIYAJbHOE Pa3BUTHE | OpraHu3MOB. PasMHOKEHHE — Ba)KHENIIee CBOMCTBO KMBBIX OpraHu3MoB. IlonoBoe u
OPraHM3MOB 6ecrionoe pasmMHoxkeHue. Meito3. OOpa3oBaHue MOJOBBIX KIETOK U OIIOIOTBOPEHHE.
NuauBuayasbHOe pa3BUTHE OPraHu3Ma. OMOpPHOHAIBHBIM O3Tall OHTOTEHE3a.
OcCHOBHBIE CTaauu SMOPHOHAIBHOTO pa3BuUTHA. Opeanocenes. Ilocmambpuonanvroe
paszsumue. CXOOCTBO 3apOJBIIICH MPEACTABUTENEH Pa3HBIX I'PYII MO3BOHOYHBIX KaK
CBUJCTEIBCTBO HMX DBOJIOLMUOHHOTO poAacTBa. lIpHumHBI HapylleHHH B pPa3sBUTUU
OpPraHu3MOB.
NupuBuayasibHoe pa3sBuTHe 4eaoBeka. PenponyktuBHoe 3noposwe. llocnencreus
BIMSHUS QIIKOTOJIsl, HUKOTHMHA, HApKOTHYECKUX BEIIECTB, 3arps3HEHUs Cpelbl Ha
pa3BUTHE YEIIOBEKA.
Jemoncmpayuu
Msoroo6pa3ue opranuzmMoB. OOMEH BeIECTB U IpEBpallleHUE SHEPrUU B KIIETKE.
®orocunres. Jlenenue kimetku. Mwurto3. becnonoe pa3MHOXKEHHME OPraHHU3MOB.
OOpa3oBaHue TMOJOBBIX  KJIeTOK. Meio3. OIoAgoTBOpeHHE Yy  pacTEHUH.
WnpuBuayanbHOe pa3BUTHE OpraHu3ma. THIBl MOCTIMOPHMOHAIBHOTO  Pa3BUTHUSA
KUBOTHBIX.
JlaGopaTopHbie padoThl He
npeodyCMOmMpPeHo
IIpakTuuyeckoe 3ansitne Ne4-5 2

BrlsiBieHne u onncaHue IMPU3HAKOB CXOACTBA 3apozu>lmeﬁ YCJIOBCKA U APYIr'UX IMMO3BO-
HOYHBIX KaK JOKa3aTCJIbCTBO MX 3BOJTIOHUOHHOI'O pOACTBA.




KonTposabHbie padoThI

He
npeoycmMoOmpeHo

CamocrosiTesibHast paboTa 00y4aromMXxcst

N3yueHre OOPHOrO KOHCIEKTA.

[ToaroToBka coOOIIEHHS O BIMSHUH AJKOTOJIs, HHKOTHHA, HAPKOTHIECKUX BEIIECTB,
3arpsi3HEHUs CPe/ibl Ha pa3BUTHE YEJIOBEKA.

2

Tema 3. OCHOBBI reHEeTUKH
M CeJeKIUU

Conepxxanue yueOHOro Marepuasa

OcCHOBBI YY€HHUSI 0 HACJIEJACTBEHHOCTH M M3MEHYUBOCTU. ['eHeTHKa — Hayka o
3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH W M3MEHYMBOCTH OpraHu3zMoB. . Menaenp —
OCHOBOTIOJIO)KHUK TEHETHUKHU. ['eHeThyeckas TEPMHUHOJIOTHS W CHUMBOJIMKA. 3aKOHBI
TE€HETUKH, YycTaHoBJeHHbie [. Mennenem. MoHoruOpugHOE U TUTHOPUIHOE
CKpelniuBaHne XpOMOCOMHAs TEOpHUs HACIEACTBEHHOCTH. B3aumoodelicmeue 2eHOs.
l'eneruka mnona. Cyennennoe ¢ noiom Hacieooganue. 3HAYEHUE TEHETUKH JUIS
CeNeKIMi W MeaunuHbl. HacnmeacTBenHble OOJE3HM YeEIOBEKAa, WX MPUYUHBI U
poQuiIaKkTUKa.

3aK0HOMEPHOCTH M3MEeHYHBOCTU. HacnecTBeHHas, UM TeHOTUTTMYECKAs, U3MEHYH -
BOCTb. MoaudukanmoHHasi, WM HEHACIEJACTBEHHAs, W3MEHYMBOCTh. | €HETHKa
yenoBeka. ['eHeTMka W MeauIHa. MaTepuaibHble OCHOBBI HACJIEJACTBEHHOCTH |
W3MEHYUBOCTH. [ €HeTHKa 1 3BOJIOLMOHHAS TeOpHsl. [ eHeTnKa nomyssuui.

OCHOBBI CeJIeKIMH PACTEHUH, KUBOTHBIX M MHKPOOPraHu3MoB. [eHeTnka —
TEOpEeTHYECcKass OCHOBAa ceyekuuu. (OJIOMAallHWBAHHME >XUBOTHBIX M BbIpAllMBaHUE
KyJbTYPHBIX PacT€HUM — HavajlbHblEe 3Tanbl cenekuuu. Yuenue H. M. Basunosa o
LIEHTPAaX MHOT000pa3us U MPOUCXOXKIEHUS KYIbTYPHBIX pacTeHui. OCHOBHBIE METOIbI
CeJIGKIIMM: THOpUAM3aIMsl U HCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JIOCTHXKEHUS
COBPEMEHHON  CENEeKUMU KYIbTYpHBIX PpACTEHHUH, JIOMAIIHUX JKUBOTHBIX U
MHUKPOOPraHHU3MOB.

buorexHonorus, ee OOCTUKEHUA U TEPCIEKTUBBI Pa3BUTUA. IDmuyeckue acnekm
Hekomopwix O0ocmudicenutl 6 buomexnonoeuu. Knonuposanue scusommuvix (npobremoi
KILOHUPOBAHUSL YeNLOBEKA).

Hemoncmpayuu

Mounorubpuanoe u nuruOpuanoe ckpemuBanue. [lepekpect xpomocom. CreriieHHOE
HacienoBanue. Myranuu. LleHTppl MHOTOOOpas3usi M MPOUCXONKICHHS KYTbTYPHBIX
pacTeHHid U JIOMAIIHUX OKUBOTHBIX. [ uOpuamzamus. WckyccTBeHHBIH 0TOOpP.
HacnenctBennsie 6one3Hu yenoBeka. BiusHue ankoroiansmMa, HApKOMaHUH, KypeHHs Ha
HACJIEICTBEHHOCTb.

7/2(Teopus 2)

JlaGopaTopHbie padoThl

He
npeoyCMOmMpPeHo




IIpakTnueckoe 3ansaTHe Ne6-7

CocraBneHne IpOCTEHIINX CXEM MOHOTHOPUIHOTO U AUTHOPUIHOTO CKPEIIMBAHUS.
Pemrenne reneTnyeckux 3agad.

IpakTuyeckoe 3ansitue Ne§-9

Ananu3 GEeHOTUIIYECKOW N3MEHYMBOCTH.

BrlsiBiIeHNE MyTareHOB B OKPYKAIOIIEH cpejie M KOCBEHHAs OIIEHKA BO3MOYKHOTO UX
BJIMSTHUSL HA OPTaHU3M.

KonTposabHbie padoThl He
npeoycmMompeHo

CamocrosiTesibHast paboTa 00y4yarommXxcst
CocraBieHue npocTeHnX cXeM MOHOTUOPUTHOTO U JUTHOPUTHOTO CKPELIMBAHUS. 5
Pemrenne reneTnyeckux 3agad.
IMogroroBka cooOmmienuss Ha Temy «KiloHMpoBaHHME JKMBOTHBIX  (MPOOIEMBI
KJIOHUPOBAHUSI YETIOBEKA)».

Tema 4. DBoIIOLMOHHOE Conep:xaHue yueOHOro MaTepuasia 9/3(teopus 3)

yuyeHue

IIpoucxoxaenne U Ha4YaJbHbIE 3Tanbl Pa3BUTHUA KU3HU Ha 3emue. ['UNoTe3bl
MPOUCXOKACHUS KU3HU. V3ydeHHWe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHUS,
pPa3BUTHSA W CYIIECTBOBAHHS JKM3HU Ha 3emiie. YCIOXHEHHE >XHBBIX OPTraHW3MOB B
mporuecce 3BoJIOLUA. MHOrooOpasue >XMBOTO MHpa Ha 3eMiie U COBPEMEHHas ero
OpraHu3arus.

HcTopusi pa3BuTusi 3BOJIOUMOHHBIX Haei. 3HaueHue pabor K. Jlunnmes, XK. b.
Jlamapka B pa3BUTHHU DBOJIIOIMOHHBIX HACH B OMOJOTHH. DBOJIOIMOHHOE ydeHue Y.
Hapeuna. EctectBenHblii oTO60p. Ponb 3BOMIOIMOHHOTO y4yeHHS B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

Muxpossosronus 1 makpo3sowouns. Konuenuus Buna, ero kpurepuu. [omymsnus
— CTpPYKTypHasi €IMHHMIA BHJA M OHBOJIOUMU. JIBHXKyIIME CHIIBI 3BOJIIOLUU.
CunTteTtnueckas Teopus 3Boaounu. Mukpospotonns. CoBpeMEHHbIE TPEICTABICHUS O
Bungoobpazoanun (C. C. UYerBepuko, M. W.IlImanerayzen). MakposBostonusi.
Joxka3zatenbctBa 3BomOIMU. Coxpanenue OUONOLUYECKO20 MHO2000paA3Usi KAK OCHO8A
yemouuusocmu 6uocgepvl u npozpeccugnoz2o ee pazeumus. lIpudrHBI BHIMUPAHUS
BUJI0B. (OCHOBHBIE HampaBJ€HUS HBOJIIOIMOHHOIO Mporpecca. buonormyeckuii
nporpecc 1 OMOJIOTUYECKUI perpecc.

Hemoncmpayuu

Kputepuu Buga. CTpykTypa MOMyasSIUU. AJanTUBHbIE 0COOGHHOCTH OPraHU3MOB, HX
OTHOCHUTENIbHBI  XapakTep.  OBOJIOIMOHHOE  JPEBO  PACTUTEIBHOTO  MHpA.
DBOJIIOIIMOHHOE JIPEBO JKUBOTHOTO Mupa. [lpeacraBuTeny peakux M HMCYE3AIOMIUX
BHJIOB PACTEHUM U )KUBOTHBIX.




JlabopaTtopHbie padoThI

He

npeoycmMoOmpeHo
IIpakTnueckoe 3ansitue Nel0-11 2
[Ipucnocobiaenne opranu3MoOB K pa3HbIM cpeiaM 0OuTaHus (BOJAHOM, Ha3eMHO-BO3IyIL-
HOM, IIOYBEHHOM). AHAJIN3 U OLIEHKA Pa3JIMYHBIX THIIOTE3 MPOUCXOXKICHHS KI3HH.
KonTposabHbie padoThl He
npeoycmMompeHo
CamocrosiTesibHast paboTa 00y4aroIMXCst
N3yueHne onopHOTO KOHCIIEKTA. 3

[Touck n n3yueHne JONOJHUTETbHON HHPOPMAIIHH.

Tema 5. [Ipoucxoxaenue u
pa3BuTHE )KU3HU HA 3eMJIe.

Conepxxanue yueOHOro Marepuaja

IIpoucxoxkaeHue M HayajdbHble 3Tanbl Pa3BUTHSA KU3HM Ha 3emJie. [ UMOTE3bI
MPOUCXOKACHUS KU3HU. V3ydeHHWe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHUS,
pPa3BUTHSA W CYIIECTBOBAHMS JKM3HU Ha 3emiie. YCIOXKHEHHE >XHBBIX OPTraHU3MOB B
nporecce 3BoJIOLMUA. MHOroo6pasue >XMBOTO MHpa Ha 3eMJie U COBPEMEHHas ero
OopraHu3arusi.

Hcrtopust pa3Butusi 3BOJIOUMOHHBIX uIeil. 3HaueHue pabor K. Jluanes, XK. b.
Jlamapka B pa3BUTHUU DBOJIIOIMOHHBIX HACH B OMOJOTHH. DBOJIOIMOHHOE ydeHue Y.
Hapeuna. EcrtectBeHHbIit 0TOOp. Posb 3BOMIOIIMOHHOTO y4deHUsT B (OPMHUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

Muxkpo3Bosouus U MmakpodBoonusa. Konuenmust Buga, ero kpurepuu. [lomymnsuust
— CTpPYKTypHasi €IMHMIA BHJA M OHBOJOUMU. JIBWXKyIIME CHIIBI 3BOJIOLUU.
CunrteTtnueckas Teopus 3Boaounu. Mukpossoatonns. CoBpeMEHHbIE TPEICTABICHHUS O
BunooopazoBannu (C. C. UYerBepuko, M. HW.IlImanerayzer). Makpo3BOJIONHS.
JHoxka3zatenbcTBa 3BomOIMU. Coxpanenue OUONOLUYECKO20 MHO2000paA3Usi KAK OCHO8A
yemouuusocmu o6uocgepvl u npozpeccugnoz2o ee pazeumus. lIpudUHBI BHIMUPAHUS
BUJI0B. (OCHOBHBIE HampaBJ€HUS HBOJIIOLMOHHOIO Mporpecca. buonormyeckuii
nporpecc 1 OMOJIOTUYECKUH perpecc.

Hemoncmpayuu

Kputepuu Buga. Ctpykrypa nomynsuuud. AJanTUBHBIE OCOOCHHOCTH OPTraHU3MOB, UX
OTHOCHUTENIbHBI  XapakTep.  OBOJIIOIMOHHOE  JIPEBO  PACTUTEIBHOTO  MHpa.
DBOJIIOIIMOHHOE JIPEBO KMBOTHOrO Mupa. llpeactaBuTenn peakux M HCUE3aIOLIUX
BHJIOB PACTEHUM U )KMBOTHBIX.

6/1(Teopus 1)

JlaGopaTopHbie padoThl

He
npeoyCMOmMpPeHO




HpaKTH‘leCKOC 3aHATHE

He

npeoycmMoOmpeHo

KonTpoabHbie padoThl He
npeoycmMOmpeHo

CamocrosiTesibHast paboTa 00y4yaromMXxcst 1

N3yyeHnne onopHOTrO KOHCIIEKTA..

Tema 5. Ilpoucxoxnenue Coaep:kanue yueOHOro MaTepuajia 5/2(Teopus 2)
yeJioBeKa AHTponorene3. JBoonus mpuMatoB. COBpeMEHHBIE TUTIOTE3BI O TPOUCXOKICHUN

yenoBeka. JlokasaTenbcTBa pPOJCTBA YEJNOBEKA C MIIEKONMTAIOLIUMHU >KMBOTHBIMU.

Dranbl 3BOJTIOIUH YEI0BEKa.

YenoBeyeckne pacbl. POJCTBO M €IMHCTBO IPOUCXOKICHUA YeloBedYeckux pac. Kpu-

TUKa pacu3Ma.

Hemoncmpayuu

UYepThl CXOJICTBA U PA3IIHUMS YEITOBEKA M KHBOTHBIX.

UepThl CX0OJICTBA YEJIOBEKA U IPUMATOB.

[IpoucxoxneHue yenoBeka.

UYenoseueckue pachl.

JlabopaTopHbie padoThl He
npeoycmMompeHo

IIpakTuyeckoe 3anaTue Nel2 1

AHanu3 U OLIeHKA pa3IMyHbIX THIIOTE3 O MPOUCX0XKICHUH YEJIOBEKa.

KonTtpoJibHbIe padoThI He
npeoycCmMompeHo

CamocTrosiTesqibHasi padoTa 00y4arOIMXcs

M3yueHre onopHOro KOHCHEKTa. 2




Tema 6. OCHOBBI DKOJIOTHH

Coaepikanue yueOHOro MaTepuajia

JKOJIOTHSI — HAyKa O B3aHMOOTHOUIIEHUSIX OPraHHU3MOB Mexay coloil u
OKpYy:Kalolleil cpeaoii. Jkonornyeckue GakTopbl, UX 3HAUCHUE B )KU3HU OPraHU3MOB.
DKOJIOTUYECKHE CUCTEMBl. BuJ0Bas M MNPOCTPAHCTBEHHAs CTPYKTYpa 3KOCHCTEM.
[IumeBple cBs3M, KPyroBOPOT BEIIECTB W IPEBpAIlEHUE SHEPrUM B 3KOCHUCTEMAX.
MeXBHIOBbIE ~ B3aUMOOTHOIIEHUS B OKOCHCTEME:  KOHKYPEHIMsS, CHMOHO3,
XMIHUYECTBO, MapasuTu3M. [lpuuunvl ycmouyugocmu U CMeHbl IKOCUCHEM.
Cyxyeccuu. VIckycCTBEHHBIE COOOIIECTBA — arpOIKOCHCTEMBI U YPOOIKOCHCTEMBI.
Buocpepa — ruodanbHas 3xocucrema. Yuenue B. . Bepranckoro o omocdepe.
Pons xxuBbIx oprann3mMoB B Ouocdepe. buomacca. KpyroBopot BaxHeHnx OMOreHHbIX
2JIEMEHTOB (Ha MpUMepe yriiepoja, a3oTa u Jip.) B Ouocdepe.

Buocdepa n yenosek. Mzmenenus B 6uocdepe. IlocneacTBust 1esTeNbHOCTH Y€I0BEKA
B OKpykawoumeld cpene. BosaeicTBue NPOU3BOJICTBEHHOW JIEATEIIBHOCTH  HA
OKpYXXalIllyl0o cpey B oOmactu cBoei Oynymed mnpodeccun. [nobarvusie
9KOJl02UYecKue npoodIeMvl U Nymu ux peuieHus. IKOJOTUSl KaK TeOpeTHYecKass OCHOBa
PalMOHATIBLHOTO TPUPOJOIOJIB30BaHUS M oXpaHbl mnpupoasl. Hoocdepa. IIpaBuna
MOBEACHUS JIIOACH B OKpYXalIIed MNpUpPOJHON cpene. bepekHoe OTHOIIEHHE K
OMOJOTrMYeCKUM 00beKTaM (PACTEHHUSM U KUBOTHBIM U MX COOOIIECTBAM) U UX OXpaHa.
JdemoncTpauunu

Okonorndyeckue GakTOpsl U UX BIUSHUE HA OPraHU3MBbI.

MeXBHUOBBIE OTHOIIEHUS: KOHKYPEHIIMSI, CAMOMO3, XUIIHUYECTBO, MAPa3UTU3M.
SIpycHOCTH pacTUTEIBLHOIO COOOIIECTRA.

[ueBble nenu u ceTu B OUOLIEHO3E.

DKOJIOrH4ecKue NUpaMuIbl.

CxeMa 3KOCUCTEMBI.

KpyroBopoT BelecTB U NpeBpalleHne SHEPTHUH B IKOCUCTEME.

buocdepa.

9/2(Teopus 2)

JlaGopaTtopHble padoThI

He npenycmoTpHO




IIpakTnueckoe 3ansaTue Nel3-14

Omnucanue aHTPONOT€HHBIX H3MEHEHUH B €CTECTBEHHBIX MPUPOIHBIX JTaHmadTax
cBoei MecTHOCTU. CpaBHUTEIHHOE ONMMCAHNE OJJHOM U3 €CTECTBEHHBIX MPUPOTHBIX
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

Omnwucanue 1 MPaKTUYECKOE CO3JJaHNE MCKYCCTBEHHOH 9KOCHCTEMBI (TIPECHOBOTHBIN
aKkBapuyMm). Pemenne SK0JIornyeckux 3aaad.

KoHTpoJibHBbIE pa00THI

He npenycMotpHO

CamocrosiTeIbHasA paﬁoTa oﬁyqalonmxca

Tema 7. Buonuka

N3yuenne onopHOTO KOHCIIEKTa 4
Pemenue skonoruueckux 3agad

[ToaroroBka coobmenust Ha Temy «lIpaBuiia moBeaeHUS JTIOJEH B OKPY)KAIOIIEH

MIPUPOJTHOMN Cpesiey.

Conep:xxanue yueOHOro marepuaja 7/2(Teopus 2)

buoHuKka Kak 0JHO W3 HampaBJieHHMH OHOJIOTMM U KuOepHeTHKHM. PaccMoTpenue
OnoHMKOM ocobeHHOocTed Mopdo - (PHU3MOTOTHUECKOW OpraHU3aMH  KUBBIX
OpPraHU3MOB W UX HMCIOJIB30BaHUS TS CO3JAHHUS COBEPIICHHBIX TEXHUYECKUX CUCTEM H
YCTPOWCTB IO aHAJIOTHH C )KUBBIMHU CHCTEMaMH. [Ipunyunst u npumepsbl UCHOIb30BAHUS
8 XO35UCMBEHHOU 0esimenlbHOCMU JH00etl MOPGO - PDYHKYUOHANbHBIX Yepm OpeaHu3ayul
PACmeHutl U HCUBOMHBIX.

JdemoHcTpauuu

Mogenu cKiIaauaTol CTPYKTYPhI, UCIIOIb3yEMOW B CTPOUTEIILCTBE.

TpyOuaTsie CTPYKTYpPHI B )KUBOW MPUPOJIC U TEXHHKE.

AdpOoIMHAMHYECKUE U THIPOIMHAMHYCCKUE YCTPOUCTBA B JKUBOW IIPUPOIC U TEXHUKE.
IKCKypCHH

Mmnozoobpasue 6uoos.

Cesonnvle (6ecennue, 0CeHHUE) UBMEHEHUS 8 NPUPOOe.

MHnozoobpasue copmog KyibmypHuIX pacmenutl U HOpoO OOMAUHUX HCUBOMHBIX, MEMO-
Obl ux eviederus (CenekyuonHas cmanyus, NIeMeHHas pepma, CenbCKOXo3AUCMEEHHA.
8bICNABKAQ).

Ecmecmeennvie u uckyccmeenHle 9KOCUCHEMbl C80€20 PALlOHA.

JlaGopaTopHbie padoThl

He npenycmorpHO




HpaKTH‘leCKOC 3aHATHE

He npenycmotpHO

KoHTpoJsbHbIe padoThI

He npenycmotpHO

CamocrosiTesibHast paboTa 00y4YaromMXxcst 2
W3yueHnne onopHOro KOHCIIEKTa

JAudpepeHiupoBaHHbIN 324eT 1

Bcero 3a 1 u 2 kypc 68

Teopus 20

IIpakTHyeckue 3aHATHSA 48

KonTpoJsbHas pagora 2

CamocrosiTesibHas padora 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 OeH30ia», CTEHJ MO TeXHUKe O0e30MacHOCTH B KaOMHETe XHWMUU;
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
0a3e ocHOBHOrO o0uiero oopazopanus. bubnuoreunsiii GoHA MOXKET ObITh JOTIOIHEH SHIUKIONEIUSIMH,
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
00paszoBaTeNIbHBIX OpraHU3aliii, OCBauBarIuX npodeccuu u cneruaibHoctu 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 OpraHU3alid, OCBauBarIKX Mpodeccuu u cneruaibHoctu CI10. — M., 2017
INabpuensu O.C., OctpoymoB W.I'. Xumusi: yuyeOHHK A1 CTYAEHTOB IMPO(eCCHOHATBHBIX
o0Opa3oBaTeNIbHBIX OpraHu3alyii, ocBanBaronux npodeccuu u cneuuaibHoctu CII10. - M., 2017
I'a6puensu O.C., Octpoymon W.I'. Xumust 1uis npodeccuit u ciennanbHOCTENH €CTECTBEHHO-HAYYHOTO
npoduiis: y4eOHUK ISl CTYIEHTOB IPO(eCCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIUil, 0CBAUBAIOLIUX
npodeccuu u cnenunansHoctu CIIO. - M., 2017
INabpuensu O.C. u gp. Xumus. [Ipaktukym: yae0. mocobue amsi CTYACHTOB MPodeccunoHalbHbIX
o0pa3oBaTeNIbHBIX OpraHu3anuii, ocBanBaronux npodeccuu u cnenuanbHoctu CII0. - 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 MpoduiIeii: y4eOHUK ISl CTYIEHTOB MpoheCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHu3aIlni,
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
CHEIMATLHOCTeH TEXHHYECKOTO Mpoduist. DNEKTPOHHOE MPHUIIOKEHUE (IJEKTPOHHOE y4eOHOE U3TaHHE)
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 mkonsHBIN Kype B cxeMax u Tabnunax. — M., 2018.

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., 2018.

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
00pa3oBaTeNbHBIX OpraHu3alrii, oOcBanBarImuX npodeccuu u cnernuaibHoctu CI10. — 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
oOpa3oBaHus, yTBEPKACHHBIN MprKazoM MuHuctepcTBa oOpasoBaHus U Hayku Poccuiickoit denepanuu
oT 17 mast 2012 r. Ne 413».
[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 00beIMHEHUS 10 001eMy 00pa3oBaHuI0 (MPOTOKOIT
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
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTA CPEAHETO (TIOTHOTO) 00IIero 00pa3oBaHMs.
[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., 2019.
Buostorus: pyKoBOACTBO K MPaKTHUECKUM 3aHATUAM / o1 pea. B. B. Mapkunoit. — M., 2019.
Kobuvinanckuii B. A. ®unocodust 5K0I0TMH: KpaTKUl Kypc: yueb. mocodue ais By30B. — M.,
2019.
Opnosa D. A. Victopust aHTPOTIOJIOTHYECKUX YUSHHI: YaeOHUK /Uit By30B. — M., 2019,
Ilexos A. I1. buonorwus, reHeTHKa 1 apaszutoiorus. — M., 20109.
Yeovuues H. B., I punesa I'. I'. buonorus. — M., 2019.

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 (EnnHoe okHO mocTyma k oOpa3zoBareabHBIM pecypcaMm 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 roCyIapCTBEHHOM OTKPBITOM YHHBEPCUTETE).
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 nHpopmanus mo pazaenam: «O0ras Ouonorus», «botanukay, «3oo0morusy, «enoBek»).



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 IKCIEPTHOIO 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 oO00CHOBaHUS PacXOXkKACHUS COJECPKaHMSI PUMEPHON U paboyvel mporpaMMBbl (MPY HATUYHHA PACXOXKICHUHN B +
TEOPETUYCCKON M MPAKTHIECKOM YacT)

JKCNepTH3a COAePKAHUS YIeOHOM JUCHMIIIIMHBI

3. |CtpykTypa nmporpaMMbl yueOHOM TUCIUIUIMHBI COOTBETCTBYET MPUHIIMITY €IUHCTBA TEOPETUYECKOTO U MPAKTHUECKOTO +
00y4eHUS

4. |CopeprkaHue QUCHMILIUHBI OpUeHTHpoBaHO Ha opmupoBanue OK +

5. |Pazgensl nporpamMmbl yueOHOM AUCHUTUIMHBI BBIICJIECHBI TUIAKTHUYECKH 11eJ1eco00pa3Ho +
Copep:xanue yueOHOTo MaTepraia COOTBETCTBYET TPEOOBAHUSAM K 3HAHUSM 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 cogepxkaHue 1a00PATOPHBIX U MPAKTUYECKUX PabOT OnpeaeneHbl JUAAKTUYECKH 1[e1eco00pa3Ho U +
COOTBETCTBYIOT TPEOOBAaHUAM K YMEHUSIM U 3HAHUAM

Ne HaumeHoBaHUe IKCIIEPTHOr0 MOKA3aTes OkcneprHasa | Ilpumeuanue

OlleHKA
Ja \ HeT

JKcnepTH3a TpedoBaHMil K pe3yJibTaTaM 00y4eHHus1




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 0OILEOCTYITHbIE
MCTOYHUKH

12.

IlepeunciienHble IHTEpHET-pECYPCHI aKTYyaIbHbI M IOCTOBEPHBI

13.

IlepeuncneHHble HCTOYHUKN COOTBETCTBYIOT CTPYKTYPE U COAEPKAHHUIO IPOrpaMMbl yueOHOro NnpeaMeTa

HUTOI'OBOE 3AKIKOYEHME (u3 mpex anbmepnamugHulx nozuyuii 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 PeKOMEHJAINH SKCIIepTa 1o A0padoTKe:




I'BITIOY CO «Oo6pa3oBaTeabHblil neHTp c.Kambinia»
o0pa3oBare/ibHas MpPOrpamMma cpeaHero npogeccuonaabHoro oopasosanus, INNIKPC

TEXHUYECKAS 3kcneprusa padoueii nporpammbel OBIIIEOBPA3ZOBATEJIBHBIX ITPE/METOB

OVIIL.09 EcrecTBO3HaHNE

Koo, naumenosanue paboueii npoepammul OucCyuniutbl

NnpeAcTaBJICHHOM MK mpenonaBatesieii 0011e00pa3oBaTeabHBIX MPEJAMETOB

IKCHEPTHOE 3AK/IIOYEHUE

Ne HaumeHoBaHHe IKCIIEPTHOTO MOKA3aTes JKcnepTHas
OlleHKA
aa HeT
Jkcneprusa opopmiieHUsS TUTYJILHOT0 JUCTA +

1. |HammeHoBanme pabodeid mporpaMMBbI IMPeIMETa Ha TUTYIIHHOM JIMCTE COBIAJAeT C HAMMEHOBAHHEM MpeMeTa B y4eOHOM TUTaHe +
KOJuIe/DKa

2. |Ha3Banue 00pa3oBaTeapHOrO YUpPEKIECHUSI COOTBETCTBYET HA3BAHMIO MO Y CTaBy +

3. |Ha tutynpHOM JHCTE YKa3aH PO MOATOTOBKH +

4. |Ha TuTynpHOM JIMCTE yKa3aH roJ pa3padoTKu +

Jkcneprusa opopmiieHUsI BTOPOi CTPaHUIIbI padoyeil MporpamMmbl

5. |VYkazaHsl crienaIbHOCTH KoJuteka (mudp 1 Ha3BaHUE) MO MPoHUITIO, I KOTOPHIX pazpaboTaHa Imporpamma mpeaMera +

6. |VYkazansl @O u 10DKHOCTS pa3paboTYMKA COAEPIKATEIBLHON YacTh +

7. |Hanmuuue cChUIKM Ha IPUMEPHYIO IPOTrpaMMy 10 JUCHUIUIMHE ¢ YKa3aHHEeM, KeM OHa 0J00peHa U yTBepiKJeHa 1 Korjaa (1ara) +

8. |Hammume ccbuiku Ha cooTBeTcTBUE TpeboBaHusM OI'OC TpeTbero mokoaeHus. +

JKCNePTH3a NOSACHUTEIbHOM 3aNMCKHU

9. |Hanmuuwue neneit u3ydeHus npeamera +

10. |O6beM MakcUManbHOM U 00s3aTENBFHON HATPY3KH COBHAAAET C Y4EOHBIM IJIAHOM 00pa30BaTEIBHOIO IIEHTPA MO0 KOHKPETHOMY +
POQUITIO0 TOITOTOBKU

11. | Vka3aHbl pa3ziensl, BKIOYAOIIKUE TPO(UIBLHYIO COCTABIISIONLYIO +

12. |Yka3aHbl BUJIbl y4eOHOM NESITEIbHOCTH (JIEMOHCTPAIIMH, IPAKTUYECKHE, JJAOOPATOPHBIE pabOTHI, CEMUHAPHI) +

13. |Ilepeuncnens! (opMbl CAMOCTOSATENBLHONW PaOOTHI +

14. |Yka3anbl popMbl IPOBEJCHUS TEKYIIET0 KOHTPOJISI YU€OHbIX JOCTHXKEHUM CTYACHTOB 110 MPEIMETY +

15. |Yka3ana ¢opma npoMexyTouHol arrectaiuu (auddepeHpoBaHHbIN 3aueT J100 SK3aMeH ) +

16. |Hamuune 060CHOBaHUS pacX0KICHHS COJIEpXKaHUs IPUMEPHOM 1 pabodei mporpaMMsbl (U HAJTMUUK PACXOKICHUN B TEOPETUUECKON +
U IIPAaKTHYECKOM yacTu)




Ne HanMeHOBaHMe IKCIIEPTHOI0 IOKA3ATeJIs JkcenepTHAs
OLIEHKAa
aa HeT
JKCIEePTH3a TEMAaTHYEeCKOI0 IJIaHA
17. |Hanuuue B TeMaTHYECKOM IIJIaHE BBEACHHUS, PA3/AEIOB U TEM +
18. |OTpaxenue B miaHe rpag: MaKkcuMaibHas Harpy3ka, caMocTosiTeNbHas padoTa, o0s3arenbHas yueOHasi Harpy3Ka, B TOM YHCJIE BCETO U +
JIIP
19. |Yka3zanHoe Konm4yecTBO 4acoB B rpade «Toro» cOOTBETCTBYET yUeOHOMY TUIaHy +
20. |Yacel mo pazjenam pacnpe/eIeHbl MaTeMAaTHISCKU TPABHIBLHO +
JKCNepTH3a coiep:KaHust y4eOHOi THCIMIITHHBI
21. |HanMeHOBaHUE pa3/IeNIOB COIEPIKaHHsI COOTBETCTBYET HAMMEHOBAHUIO PA3/IeIOB TEMAaTHYECKOTO IJIaHa +
22. |IlepednciieHbl IEeMOHCTPALIUH, JIAOOPATOPHBIC paOOTHI, MPAKTUYECKUE 3aHATHS (TIPU HAJTMYHH ) +
23. |ConeprxaHue caMOCTOSTENEHONW PaOOTHI OTIPENIEICHO Yepe3 BUBI I TEITLHOCTH +
24. |TlpodupHas cOCTaBIISFONIAS KOHKPETH3UPOBAHA TI0 KAKIOMY pa3ey NIPUMEHHTEIBHO K IPeMETaM +
JKcenepTusa TpedOBAHMI K pe3yJbTaraM 00y4eHHus
25. |Hanmmuaume TpebGoBaHmii K pe3ylbraTaM 00ydeHUs +
26. |Onpenenensl TexHosoruu popmupoBanusi OK +
JKCNepTH3a YCJIOBUH peajn3aluu NPporpaMmmbl
27. |OnpeneneHsl TpebOBaHUS K HHPOPMAIIMOHHOMY 00CCTICUCHHIO AUCITUIUTNHBI (Hanuure MHTepHeT-pecypcoB, TUTEpaTyphl) +
28. |PexoMmeHyeMas TuTeparypa COAEP>KUT OCHOBHbBIE U JJONOJHUTEIbHbBIE HCTOYHHUKH JJIs1 CTYIEHTOB U NPENoaBaTelIeH. +
29. |OcHoBHas yueOHas TUTepaTypa U3AaHa B MOCIEIHUE 5 JIeT +
JKcnepTu3a copep:kaHus (orjaBJjeHnsi) padoyed NporpaMmal

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

ITporpamma npeamera MOKeT ObITh HAIIPaBJIEHA HA COAEPIKATENIbHYIO SKCIIEPTH3Y +
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