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1. MACIIOPT ITIPOIr'PAMMBI YUYEBHOM JIUCIATIJINHBI

OVY/1.12. EcTecTBO3HAHHE
Ha36aHue OUCYUNIUHDL

1.1. ObsacTh NpUMeHEeHHUs TPOrPAMMBI

[IporpamMma yueOHOW aucuUIUIMHBL EcTecTBO3HAaHME SBISETCS YAcCThIO HPOrPaMMBI
MOJTOTOBKH CHEIHAIMCTOB cpenHero 3BeHa mo crenuanbHoctu 09.02.07 WubopmannoHHBIS
cucteMbl W mnporpammupoBanue B coorBeTcTBUU ¢ DPI'OC CIIO (IIpukaz MwunmctepcTBa
oOpasoBanus u Hayku Poccutickoit @eneparuu ot 9 gexadpst 2016 r. Ne 1547, ¢ usMeHEeHUsIMU OT
17 nmexabps 2020 Ne747), ®I'OC COO (Ilpuka3z Munobpuayku PD Ne 413 or 17.05.2012, ¢
W3MEHEHMSIMU U JoNoJIHEHUIMHU oT 29.12.2014 Ne 1645, or 31.12.2015 Ne 1578, 01 29.06.2017 Ne
613, 24.09.2020 Ne519, 11.12.2020 Ne712) u MeToan4ecKUMHU PEKOMEHIALUSAMHE 10 peaTu3aliu
cpeanero oOmiero oOpa3oBaHMs B IpeAeiax OCBOCHHs 00pa30BaTeIbHON MPOrpaMMBbl CPETHETO
npodeccHoHaNbHOrO 0o0pazoBaHusi Ha ©0a3e OCHOBHOro oOmiero o6pa3oBanust (YTB.
MunucrepctBoM npocserienus PO 14 anpens 2021 r.)

[IporpamMma yueOHON AUCHUILIMHBI pa3paboTaHa Ha OCHOBE:!
«IIpumepHoit mporpammsl  00I1€00pa30BaTEIbHOW  yUEOHOM  JUCHUIUVIMHBL  «XHUMHUSA»,
pexomennoBaHHoi ~ denepanbHBIM  TOCYJApCTBEHHBIM  aBTOHOMHBIM  YUPEKICHHEM
«DenepanbHblii MHCTUTYT pa3BUTHs 00pazoBaHus» (PI'AY «OUPOy) 11 peanuzanny OCHOBHON
npodeccuonansHoil  oOpazoBatenbHOil mporpammbel CIIO Ha ©6a3ze OCHOBHOrO OOIIEro
o0pa3oBaHUs ¢ MOJIy4eHUEeM cpeaHero oomero oopaszoBanus (IIporoxon Ne3 ot 21 uronst 2015 1.,
peructpauMoHHblii Homep peuneHsun 385 ot 23 wumrons 2015 1. OTAY «DOUPO») mo
CHEIHATBHOCTSM CPEIHET0 MPOPECCHOHATLHOTO 00pa30BaHMSL.
«IIpumepnoit mporpammbl  001Ie00pa3oBaTeabHON yuyeOHOW AucHUIIIMHBL  «bHomorus»,
pekoMeHn0BaHHOM ~ @DenepaibHBIM  TOCYJAapPCTBEHHBIM  aBTOHOMHBIM  YUPEXKJIECHUEM
«®DenepanbHbIil HHCTUTYT pa3BUTUs 00pa3oBaHus» (PI'AY «OUPO») ans peanu3aii OCHOBHOM
npodeccuoHanbHOM oOpa3oBarenbHOM mporpammbl  CIIO Ha 6a3e OCHOBHOTO 0OIIETo
o0pa3oBaHUs ¢ MOJIy4eHUEM cpeHero oomero oopasoBanus (IIporokon Ne3 ot 21 uronst 2015 .,
peructpanMoHHblii Homep peueHzun 372 ot 23 wmwona 2015 r. OI'AY «PUPO») mno
CIIEIUATLHOCTSIM CPEIHET0 Mpo(dhecCuOHaTLHOTO 00pa30BaHMS.
«IIpumepHOii mporpammsl 001e00pa3oBaTeNbHON yueOHOW aucuumuinHbel «EcrecTBO3HAaHMEY,
pexkoMeHa0BaHHON ~ @DenepalbHBIM  TOCYJAapPCTBEHHBIM  aBTOHOMHBIM  YUPEXKJIECHUEM
«®DenepanbHblil HHCTUTYT pa3BUTUsS 00pa3oBaHus» (PI'AY «OUPO») ans peanu3aiii OCHOBHOM
npodeccuonanbHoil  oOpazoBaTtenbHOl mporpammbel CIIO Ha ©6a3e OCHOBHOro 0O0IIEro
o0pa3oBaHus ¢ MOJydeHueM cpeaHero oomero oopazoBanus (IIporokon Ne3 ot 21 urons 2015 r.,
perucTpanonHslii Homep penensun 374 ot 23 wronms 2015 r. ®T'AY «DUPO») mo
CHELHATBHOCTSM CPEHEr0 MPOopeCCHOHATLHOIO 00pa30BaHMUsL.

1.2. MecTo IMCHUILIMHBI B CTPYKTYPe IPOTPaMMBI ITOATOTOBKH CIIEIUAINCTOB CPETHETO

3BEHA.
Hucrunmuaa OY 1,12, EctecTBo3HaHUE SBIAETCS TUCIUILTMHON 0011e00pa3oBaTebHON
MOJATOTOBKU, TpejaraeMoii oOpa3oBaTeNbHON opraHu3anueil. Bximiouaer pasgenst Xumus U
buomnorus, n3y4yaembie Ha 6a30BOM YpOBHE.
13. Heanm u 3axayM AUCUMIUVIMHBI — TpPeOOBaHUS K pe3yJbTaTaM OCBOEHHS
AUCHUIIJIUMHBI
Copepxanue nporpammbl « EcTecTBO3HaHME» HaNpaBIeHO HA JOCTHKCHHE CIETYIOIINX LeJIei:
* OCBOCHHE 3HAHHI O COBPEMEHHON €CTECTBCHHO-HAYYHOW KapTHHE MHPa M METO/Iax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HanboJee BAXKHBIMH HJISSIMHU U TOCTHKEHUSIMU
€CTECTBO3HAHUS, OKAa3aBITUMH OTIPE/ICIISFOIIEE BIMSHIE HA PA3BUTHE TEXHUKU U TEXHOJIOTHI;
¢ OBJAJACHUC YMCHHUSIMHU MNPUMCHATHL TMOJTYYCHHBIC 3HAHUA JIA OGBHCHGHHH SIBJICHUU
OKPY’KaIOIIeT0 MHpPa, BOCHPUATHS WH(POPMAIMK €CTECTBEHHO-HAYYHOTO W MPO(HECCHOHATBLHO
3HAYMMOTO COJICp)KAHUS; PAa3BUTHE HHTEIUIEKTYaJbHBIX, TBOPYECKHX CIOCOOHOCTEH W
KPUTHYECKOTO MBIIUICHHUS B XOJI€ TIPOBEACHUS POCTEHIINX HCCICIOBAHNHN, aHAIH3a SIBIICHHH,
BOCIIPHUSTHS U MHTEPIIPETALIMH €CTECTBEHHO-HAYYHOM HH(pOpMAIHH;



* BOCIIUTaHUE YOEKJIECHHOCTU B BO3MOKHOCTH MO3HAHUS 3aKOHHOM MPUPOABI U MCTIONb30BAHUS
JIOCTH>KEHHUH €CTECTBEHHBIX HAYK JUIsl pa3BUTHUS LIMBUJIM3AIIMU U TIOBBIILICHU S KAYECTBA )KU3HU;

* IMPUMEHEHHE €CTECTBEHHO-HAYYHbIX 3HaHUH B MpodeccHoHaANbHON JesATeNbHOCTH U
MOBCEIHEBHON KHM3HU MJIsi OOecreyeHus] O€30MaCHOCTH JKU3HENEATEIBPHOCTH; TPaMOTHOTO
MCIIO0JIb30BAaHNsI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 3J0POBbS, OKPYKAIOIIEH CPEbI.

OcBocHre conepkaHus yu4eOHOW AuCHUILINHBI «EcTecTBO3HaHME» O0ECIeunBaeT JOCTIIKECHUE
CTYJIEHTAMH CJIEAYIOUIUX Pe3y/JIbTaTOB:

** TUYHOCTHBIX:

—— YCTOMYUBBII MHTEpEC K UCTOPUHU U JAOCTHIKEHUSM B O0JIACTU €CTECTBEHHBIX HAYK, UyBCTBO
TOPJIOCTH 32 POCCUMCKUE €CTECTBEHHBIE HAYKU;

— TOTOBHOCTh K IMPOJOJDKEHUIO OOpa30BaHMsI, MOBBIIICHUIO KBaTU(pHUKAUU B H30paHHOU
po(ecCHOHATTLHOM IS TEIILHOCTH C UCIIOJIL30BaHNEM 3HAHUH B 00JIACTH €CTECTBCHHBIX HAYK;
— 00BEKTHUBHOE OCO3HAHHME 3HAYMMOCTH KOMIETEHIIUN B 00JIaCTH €CTECTBEHHBIX HAYK

JUIsL YelioBeKa W OOIlecTBa, YMEHHUE HCIOJb30BaTh TEXHOJOTUYECKUE TOCTHKEHHUS B OOJIacTH
bu3nuKkYM, XUMHUHM, OMOJOTMH JUIS MOBBIMICHUS COOCTBEHHOTO HHTEJUICKTYaIbHOTO DPAa3BUTHS B
BBIOpPaHHOM MTPOPECCHOHATLHON IEATEIbHOCTH;

—— YMEHUE MPOAHATU3UPOBATh TEXHOTCHHbBIE MOCIEICTBUS AJI OKPYXKAIOMIEH cpelibl, OLITOBOM U
MIPOU3BOJICTBEHHOM JICSITEIbHOCTH YEJIOBEKA;

—— TOTOBHOCTbH CaMOCTOSITENIbHO J00bIBaTh HOBBIC IJis Ce0sl €CTECTBEHHO-HAYUYHBIC 3HAHUS C
WCTIOJIb30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAITUH;

—— yMEHUE YIPaBJIATh CBOECH MO3HABATEIBHOMN JAEATEIbHOCTBIO, IPOBOJAUTH CAMOOLICHKY YPOBHS
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

—— yMEHHE BBICTPAaNBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIICHHUS B KOMaH/€ MO PEIICHUI0 OOIINX
3aJ1a4 B 00JIaCTU €CTCCTBO3HAHMS;

*e MeTanpeIMeTHbIX:

—— OBJIQJICHUE YMEHUSMH W HABBIKAMHU PA3JIMYHBIX BUJIOB MMO3HABATEIHHOU JESTEIBHOCTH IS
M3YUYEHUs Pa3HbIX CTOPOH OKPY>KAIOIIET0 €CTECTBEHHOTO MUPAa;

—— NPUMEHEHHE OCHOBHBIX METOJOB IMO3HaHUS (HAOIIOIEHUs, HAYYHOTO SKCIEPUMEHTA) AJIs
W3YUYEHUsl PaA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, C KOTOPHIMU BO3HHKAET
HEO0OXOAMMOCTh CTAJIKUBATHCA B MPO(EeCCUOHATBHOM cdepe;

—— YMEHHE OIpEAeTATh eI U 3a/1a4ll AesITeIbHOCTH, BBIOMPATh CPEACTBA JAJIS UX JOCTHXKECHUS
Ha MIPaKTHUKE;

—— YMEHHUE€ HCIOJb30BATh PA3JNMYHBIE HCTOYHUKU [UJIS TOJYYEHHUs €CTECTBEHHO-HAY4YHOM
WH(OpMaIK 1 OIICHUBATh €€ JOCTOBEPHOCTH JIJIsl JOCTHKEHHS TIOCTABJICHHBIX IIEJIeH U 3a/1a4;

** [IpeIMETHBIX:

— c(OpMUPOBAHHOCTh MPEJACTABICHUN O IIEJIOCTHONM COBPEMEHHON €CTeCTBEHHO-HAYYHOM
KapTUHE MHpPA, IPUPOJIE KaK €IUHOM IIEIOCTHON CUCTEME, B3aUMOCBS3H YeJIOBEKa, MPUPOAbI U
o01recTBa, MPOCTPaHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoit;

—— BIAJCHHE 3HAaHUAMU O Hauboyiee BAXKHBIX OTKPHITUSAX U JIOCTIDKEHUSX B o0jacTu
€CTECTBO3HAHMSI, TTOBIHUSABIINX HA DBOJIOIHIO MPEACTABICHUN O MPUPOJIC, HA PA3BUTHE TEXHUKU
1 TEXHOJIOTHi;

— c(hOpPMHUPOBAHHOCTh YMEHHsI TPUMEHSTh €CTECTBEHHO-HAyYHBIC 3HAHUS JUIsl OOBSICHEHUS
OKPY’KaIOIINX SIBJICHUH, COXpaHEHUs 310pOBBS, obecrnieueHus 6e30macHOCTH
KU3HEIEITSIIbHOCTH, OEPEKHOTO OTHOIICHHSI K IPUPO/IE, PAllMOHATIBFHOTO TPUPOIO0TIOIH30BAHNUS,
a TaK)Ke BBITIOIHEHUS POJIM TPaMOTHOTO TTOTPEOUTES;

— ¢c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUNH O HAYYHOM METOJIe MO3HAHMS MPHUPOJLI U CPEACTBAX
M3Y4YeHUs MEraMHupa, MakKpoMHpa U MHUKPOMHUPA; BIAJCHUE MPUEMaMU €CTECTBEHHO-HAYUYHBIX
HaOJI0/IeHU, ONBITOB, UCCIIEIOBAaHUIN U OLIEHKU JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB;

—— BJIQJICHUE TOHSATUMUHBIM aIlllapaTOM €CTECTBEHHBIX HAYyK, MO3BOJIAIONIMM I103HABaTh MUD,
y4acTBOBaTh B JIUCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM BONPOCaM, HMCIIOJIb30BaTh pa3INUHbIC
UCTOYHUKMA WH(OpMamuu ISl TOATOTOBKM COOCTBEHHBIX pa0OT, KPUTHYECKH OTHOCHTBCS K
coobmenusim CMU, conepkamum HayqIHY IO



nHpopmaruio;
—— c(OpMUPOBAaHHOCTh YMEHHMH MMOHMMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHMSA IS
KaXKIO0ro 4eJoBeKa He3aBUCUMO OT ero mpodeccuoHaNbHOM e TeIbHOCTH, pa3indaTh (akThl U
OIICHKH, CPAaBHHBATh OIICHOYHBIC BBIBOJBI, BUICTh WX CBSI3b C KPUTEPUSMHU OIEHOK U CBS3b
KPUTEPHUEB C ONPEACICHHON CUCTEMOM IIEHHOCTEH.
1.4. PexoMeHyeMoe KOJITUYECTBO YACOB HA OCBOEHHE MPOrPaAMMBI JUCHHUILINHBI:
MaKCUMaJIbHOU yueOHoM Harpy3ku odyuaromerocst 300 yacoB, B TOM 4ucIie:
00s13aTeNbHON ayJTUTOPHOM yueOHOo# Harpy3ku odyuaromierocs 300 yacos.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YYEBHOM JUCHUIIINHBI
2.1. O0beM y4eOHOIi TMCHUIIMHBI U BUABI Y4eOHOI padoThl

Buj yueoHoii paboThl Oobvem uacos
Pazoen 1 Pazoen 2

O0bem nporpaMmmbI(Bcero) 150 150
O06s13aTesibHAs AyIUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 150 150
B TOM YHCJIE:

TEOPETUYECKHE 3aHATHUS 62 62

MPaAKTUYECKHE 3aHATHS 56 82

JabopaTopHbBIE PAOOTHI 28

KOHTPOJIbHBIE pabOTHI 4 6

Ilpomeosxcymounas ammecmayus oughpepenyuposannulil 3auem




TpynoeMmkocTh

HaumeHnoBaHue pa3aesia, TeMbl Teo | Tipax JlabGop Komr
Bcero aTOpH
pusi | TUKa pOJIb
bIC
Pa3zjnen 1. O6masi 1 HeopraHuyeckasi XUMHs
Tema 1.1.Xumus — Hayka o BELIECTBAX 10 4
Tema 1.2. Ileprpoanyeckuii 3aKOH U TEPUOIHUECKAs
cucTeMa XuMuueckux anemenToB JI.M. Menaeneera 6 6
u CtpoeHue aToma 12
Tema 1.3. CtpoeHue BemiecTBa 16 6 6 4
Tema 1.4.Boma. PactBopbl. DnEKTpOJUTHYECKAS 6 6
JIUCCOLINALINAS 12
Tema 1.5.Knaccuduxanms HEOPTraHMYECKUX 6 6 4
COCIMHCHUI M MX CBOWCTBA 16
Tema 1.6.XuMHuUeCcKHe peaKkIuu 16 6 6 4
Tema 1.7.MeTajisl 1 HEMETAJLIBI 16 6 6 4
Tema 1.8.00001eHMe 3HAHUN IO HEOPTAaHUYECKOM 2 2
XAMHUHU 4
Pa3nen 2. Oprannyeckasi XuMHsA
Tema 2.1. [Ipeamer opraHuueckoid XuUMHUHU. Teopus 6 5
CTPOCHUS OPTaHUYCCKUX COCTMHCHUN 12
Tema 2.2.YTneBoA0pOIbl U UX TPUPOIHBIE 5 5 4
MCTOYHUKHU 16
Tema 2.3. Kucnopoaconepxaiiue oOpraHMuecKue 6 4
COEIMHEHUSI 10
Tema 2.4. A3zorcomepaiiye  OpraHMYECKHe 4 4
coenuHeHus. [lonrmepsr 8
Tema 2.5. O6o0mIeHne 3HaAHUNA IO OPraHUYECKOU U 5 9
HEOPraHMYECKON XUMUHU 8
HUroro: | 150 62 88
TpyroeMkocTh
HanmeHoBaHue pa3jaeiia, TeMbI Beero | Teopns [Ipax Kont
THKA pOJIb
Baenenue 4 4
1. Yuenue o kierke 22 10 12
2. Opranusm. Pa3mHOXeHNE U HHAUBUAYAIbHOE 6 18
pa3BUTHE OPTaHU3MOB 24
3. OCHOBBI TCHETHKH U CEJICKITUHU 26 10 14 2
4. IIpoucxoKaeHNE U Pa3BUTHUE )KU3HU Ha 3eMJIE. 10 14 2
DBOJIIOIIMOHHOE YUYCHHE 26
5. IIpoucxoxaeHue yeaoBeKa 20 8 12
6. OCHOBBI KOJIOTUHI 18 6 12
7. buonuka 8 8
3auer 2 2
Htoro 150 62 88




2.2. TemaTnuyeckuii IJIAH U COJAepPKAHNE YUEOHOH TUCHUIIMHBI
PA3JIEJI 1. XUMUS

HanmenoBanme Conep:xxanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPaKTHYECKHEe PadoThl, Oo0beM |  YpoBeHb
pa3aesioB M TeM CaMOCTOSITeIbHasl padoTa 00y4yarumuxcs 4acoB OCBOCHHUA
1 2 3 4
Pasznen 1. Oouias u HeopzanuyecKas Xumus
Tema 1.1. OcHoBHbIe mNOHATHS XuMHH. BemectBo. ATtom. Mornekyna. XHUMHYECKHH DJIEMEHT. 4 2
XuMus — HayKa 0 Amnotponus. Ilpoctele M cioxHble BemiecTBa. KauecTBEHHBIM M KOJUYECTBEHHBIM COCTaB
BellecTBax BellecTB. XUMHUECKHe 3Haku U Gopmyibl. OTHOCUTENbHBIE aTOMHAsL M MOJIEKYJISIpHAs MacChl.
KonnuectBo BemiecTna.
OcHoBHbIe 3aKOHBbI XMMHMH. CTexuomeTpus. 3aKOH COXpPAaHEHHsS MAacChl BEUIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJSIPHOW CTPYKTYpPBl. 3aKOH ABOTaapo M CIEACTBUS UX
HETO.
PacueTHpie 3amaun Ha HaxXO0XJACHUE OTHOCHUTEIIBHOM MOJIEKYJSIPHOM MAaCChl, OIPEIECICHUE
MacCOBOM J0JIM XMMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILLIECTBE.
Tema 1.2. Iepuoauuecknii 3axkon JI.U. MenneneeBa. Otkpeitue J[.1. Menneneessim [lepruoanaeckoro 6 2
Iepuoauyeckuii 3akoHa. [lepuoanueckuii 3akon B hopmynupoke .. Menneneena.
3aKOH M [lepmonuueckass Tabnuia XUMHUYECKUX JJIEMEHTOB — Tpaduueckoe OToOpakeHHe
nepuoAnvecKas NepUOANYECKOro 3akoHa. CTpyKTypa MepruoIndeckoil TaOIUIIbl: TepruoIbl (Majble U OOJbIINE),
CHCTeMa XUMUYeCKUX | rpyIIsl (TJ1aBHas U TOOOYHas).
jnemenToB /I.H. Crtpoenue atoma u nepuoguveckuii 3akon /.M. MenneneeBa. AToM — CJI0KHasl 4acTHIIA.
MenneneeBa u Snpo (MpOTOHBI M HEUTPOHBI) M ANEKTPOHHAST 00oJjouka. M3otomnbl. CTpoeHUEe IIEKTPOHHBIX
CTPOEHHE ATOMA 000JI0YeK aTOMOB DJJIEMEHTOB MajblX NepruoaoB. OCOOEHHOCTH CTPOCHHUS DSIEKTPOHHBIX
000J104Y€K aTOMOB SJIEMEHTOB OOJIBIIUX TEPHOJOB (TIEPEXOAHBIX AyeMeHToB). [lonarue 00
opoutansx. S-, p- u d-OpOutamu. DIEKTPOHHBIE KOH(PUTYpaIllMM aTOMOB XHMHYECKHX
3JIEMEHTOB.
CoBpemeHHast GOpMyITHUPOBKA MEPUOAUYECKOTO 3aKOHA. 3HAYCHHE MEPUOIUYECKOT0 3aKOHA U
MEPUOJNYECKON CHCTEMBI XUMHUYEeCKHX AneMeHToB .M. MenneneeBa sl pa3BUTUSA HAYKH U
MMOHUMaHUs XUMUYECKON KapTUHBI MUpA.
IpakTuyeckue 3ausaTus. CocTaBieHNE MIEKTPOHHO-TpahuaecKkux GopMyIT SJIEMEHTOB. 6 3
Tema 1.3. Honnas xummnyeckas cBsi3b. Katnonsl, ux oOpa3oBaHHe W3 aTOMOB B pe3yibTare IMpoliecca 6 2

CtpoeHue BelnecTBa

OKHUCJICHHUSA. AHUOHBI, UX O0pa30BaHME W3 aTOMOB B pe3yJbTaTe IMpOIEcca BOCCTAHOBIICHUS.
HNonHasi cBsi3b, KaK CBSI3b MEXJIYy KaTHOHAMM M aHMOHAMM 3a CUET D3JIEKTPOCTATHYECKOTO
npuTskeHus. Knmaccudukaius WOHOB: MO COCTAaBYy, 3HAKY 3apsga, HATWYUIO THAPATHON




HaumenoBanue
pa3/ieioB U TeM

Conep:xxanue yueOHOro MaTepuaJia, JJadopaTopHbie U NpaKTHYeCKHe PadoThl,
CaMOCTOsITe/IbHAsE padoTa 00y4alouXxcs

O0nLeMm
4acoB

YpoBeHnb
OCBOEHH

1

2

4

o0onouku. HMonHHble Kpuctauimyeckue pemieTkd. CBOICTBa BEIIECTB C HOHHBIM TUIIOM
KPUCTAJUIMYECKOU PELIETKH.

KoBanenTHas XuMnueckasi cBsi3b. MexaHu3M o0pa30BaHMs KOBAJIEHTHOH CBA3H (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIN). DIEKTPOOTpULIATEIbHOCTh. KOBaJIeHTHBIE MOJSpHAs U HEMOJspHas
cBsA3U. KpaTHOCTE KOBaJIEHTHOM CBsA3U. MOJIEKYJIIpHBIE M AaTOMHBIE KPUCTAJTINYECKUE PEILETKH.
CBolicTBa BEIECTB € MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMUECKUMHU PELLIETKAMU.
Mera/uinyeckasi ¢Bs3b. Merajuimyeckass KpUCTaJUIM4ecKass peIIeTKa W MeTajuIndecKas
XuMHyeckas cBsi3b. GU3ndeckre CBOMCTBA METAIIIOB.

ArperaTHble COCTOSIHMSI BellleCTB M BOJAOPOJHAas CBsA3b. TBep/oe, JKUAKOE U razo00pazHoe
cocrosiHus BemecTB. Ilepexon BemecTBa U3 OJHOIO arperaTHOro COCTOSHHUA B JIPYIOE.
BonoponHnas cBs3b.

Yucreie BemecTBa U cMecH. [lonsaTre o cmecu BemmecTB. ['OMOreHHbIE U FeTEPOre€HHBIE CMECH.
CocraB cmeceli: 00beMHasi U MaccoBasi 0JIM KOMIIOHEHTOB CMECH, MaccoBast J0JIsl TpUMeceii.
JucnepcHble cucteMsl. [Tonstue o nucnepcHoii cucreme. JucnepcHas $hasza U qucriepcHOHHAS
cpena. Knaccugukaius nucnepcHsix cucteM. IIoHsATHE 0 KOJIOUTHBIX CUCTEMAX.

IIpakTnyeckue 3ausitus: Pemenue 3amay.

(ep]

JlaGopaTopHnas pa6ora. [IpuroroBieHue cycreH3nu kapooHaTa Kaablus B Boje. [lomyuenue
HMYJIBCUU MOTOPHOro Macia. O3HaKOMJICHHE CO CBOMCTBAMH JIUCIIEPCHBIX CUCTEM.

Tema 1.4.
Boaa. PacTBopsl.
JIEKTPOJIMTHYECKAS
AUCCOMALMS

Bona. PacrBopbl. PacrBopenme. Boga kak pactBoputens. PacTBOPUMOCTL BEIIECTB.
HacpimieHHble, HEHACHIIIEHHbIE, MEPECHIEHHbIE PAaCTBOPHI. 3aBHCUMOCTh PacTBOPUMOCTHU
ra3oB, )KMJKOCTEH M TBEP/bIX BELIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBas 105151 paCTBOPEHHOTO BELECTBA.

DJIEKTPOJMTHYECKAS JHCCONMANUS. DJIEKTPOIUTHI U HE DJIEKTPOJIUTHL. DJIEKTPOJIUTHIECKAS
aucconuanysa. MexaHn3mbl 3JIEKTPOIUTHYECKON AMCCOLMAIMM JUIsl BEIIECTB C PA3TMYHBIMU
TUIIAMU XMMMUYECKON CBsI3U. ['MaparvpoBaHHbIE M HE TUApPATUPOBaHHbIE HOHBL. (CTeEneHb
AJIEKTPOJIUTUYECKON Jaucconuanui. CUabHbIe U caadbie AIeKTPOIUThl. OCHOBHBIC TTOJIOKEHUS
TEOPUU NIEKTPOJUTHUECKON arcconuanu. KucioTel, OCHOBaHMsI M COJIM KaK JIEKTPOIIMTHI.

IIpakTuyeckue 3aHATHA. Perienue 3aa4 Ha MacCOBYIO J0JI0 PaCTBOPEHHOT'O BEIIECTBA.
CocraBieHne ypaBHEHUH THIPOIN3a.

Tema 1.5.

Kucaorbl m ux cBoiicrBa. Kucimorel kak QJICKTPOJIUTBI, UX KJ'IaCCI/I(I)I/IKaLII/IH o0 pas3IM4YHbIM
IMPpU3HAKaM. XHUMHUYEeCKHe CBOMCTBA KUCIIOT B CBETE TCOpHUn BHCKTPOJ'II/ITI/I‘IGCKOI\/'I JUCCOMaln.
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Kiaaccndpuxanus

HEOPraHN4YecKux

COeIMHEHMI U UX
CcBoOlicTBa

Oco0eHHOCTH B3aUMOJACUCTBUS KOHIICHTPUPOBAHHOM CEPHON M a30THOM KHUCIIOT C METaUIaMHu.
OcHOBHBIE CIOCOOBI OTYYECHHUSI KUCIOTHI.

OcHoBaHus 1 uX cBoiicTBa. OCHOBAHUS KaK AJIEKTPOJIUTHI, X KJIaCCU(DUKALINA 110 PA3TUYHBIM
npu3HakaM. XHUMHUYECKHME CBOMCTBA OCHOBAaHMH B CBETE TEOPUU DJIECKTPOJUTHUYECKON
muccouuanuu. PasnojkeHue HepacTBOPUMBIX B Bojae OcHOBaHHMM. OCHOBHBIE CIOCOOBI
MOJTYy4YE€HUSI OCHOBAHUM.

Comn m mx cpoiicrBa. Coinu Kak 35eKTpoiauThl. CoJiM CpeaHUE, KHUCIBIE U OCHOBHBIE.
XVMMHUYECKH CBOWCTBA COJIEM B CBETE€ TEOPHM AIEKTPOJIUTHYECKOW auccoruanuu. CrnocoObl
MOJIYy4YEHUS conell. [ uaponus conen.

Oxkcuabl U ux cpoiicrBa. ConeoOpasyrome M HecosjeoOpasyromue OKcuabl. OCHOBHEIE,
aM(pOTepHBbIE M KUCIOTHBIE OKCHUJBL. 3aBUCUMOCTb XapaKTepa OKCHUJA OT CTETEHU OKHUCICHUS
00pa3ymoIIero ero MeTajuia. XMMUYECKHe CBOMCTBA OKCUAOB. [loyueHne OKCHIoB.

IIpakTHyeckue 3aHATHA. PellieHre TeHETHUECKUX IIETIOYEK MpeBpaIieHus. Penenue 3aaa4 Ha
N30BITOK-HEIOCTATOK.

JlabopaTopHsbie padoTsl. BzaumoneiictBue conelt ¢ metamiamu. B3aumoeinctsue coneit npyr
¢ apyroM. ['maponus coliei pa3IunyHOro TUIIA.

Tema 1.6.

XuMHYECKHE PC€aAaKI U

Kaaccndukanna xumudyeckux peaknui. Peakuuy coequHeHns, pa3iaoKeHus, 3aMEIIECHNUs,
oOMeHa. Katanutnyeckue peakunu. O0paTumble 1 HEOOpAaTHMBbIE peakluu. [ oMOreHHbIe U
reTeporeHHble peakluu. DK30TepPMUUECKUE U IHIOTEPMUYECKHE peakluu. TermioBoi a3 ekt
XUMUYECKHUX peakunuid. TepMOXUMHUYECKUE YPAaBHECHHUS.
OKHCINTEIBLHO-BOCCTAHOBHUTEIbHBIC peakunu. CreneHp okucieHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBUTEND M OKUCIIEHUE. MeToa 2JIeKTpOHHOrO OanaHca A
COCTAaBJICHUS YPaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIH.

CxopocTh XUMHYeCKUX peakumii. [loHATHE 0 CKOPOCTH XUMHUYECKUX peaklnid. 3aBUCHUMOCTb
CKOPOCTH XUMHYECKUX PEAKIIMNA OT PA3TUYHBIX (aKTOPOB: IPUPOIBI pearupyroux BelecTB,
MX KOHIEHTPAINH, TEMIIEPATYPbI, TOBEPXHOCTH CONMPUKOCHOBEHUS U UCIIOJIb30BaHUSA
KaTaJIn3aTOpOB.

OO6patumMocTh XUMHUYECKUX peakiuil. OOpaTumble U HeoOpaTHMble peakuu. XUMHUYECKOoe
PaBHOBECHE U CIIOCOOBI €70 CMEHIECHHUSL.

IIpakTunueckue 3anaTus. [Ipaktuueckoe 3anarue Ne§. CocTtaBieHue OKHUCIUTENBHO-
BOCCTAaHOBUTENBHBIX PEAKLIUN.




HaumenoBanue Coaeprxxanue yueOHOTro MaTepuasa, 1a00paTopHble M NPaKTHYeCKHe PadoThl, O0bem | YpoBennb
pa3iesioB U TeM caMoCTOsITe/IbHAsA padoTa 00y4Yalommuxcs 4acoB OCBOEHH
1 2 3 4
JladopaTopnas padora. OnpenencHue GakTOPOB, BIUSIOMNX HA CKOPOCTh XUMHUYECKON 4 3
peaxIuu.
Tema 1.7. MeTtasibl. OCOOEHHOCTH CTPOEHHUS aTOMOB M KpuCTa/LuioB. DU3NYECKHUE CBOWCTBA METAJIJIOB. 6 2
Metajuisl 1 Knaccugukanuss MeTayuioB MO Pa3IMYHBIM IpU3HAKaM. XWUMHYECKHE CBOMCTBA METAJLJIOB.
HeMeTaJIbI DIJIEKTPOXUMUYECKUI Pl HANPSHKEHUN METaJUIOB. MeTtajuioTepMus.
OO6mue crnocoObl mnomydenust merawioB. [lonstue o wmeramnypruu. Ilupomeramtyprus,
TUAPOMETAJLUTYPrus U dNieKTpoMeTautyprusi. CIuiaBbl YepHbIE U [IBETHBIEC.
Hemerasibl. Oco6eHHOCTH cTpoeHus: aTOMOB. HeMeTaiisl — mpocThie BellecTBa. 3aBUCUMOCTb
CBOMCTB TaJlor€HOB OT uX mosoxeHus B Ilepuogmueckoit cucreme. OKUCIAUTENBHBIE U
BOCCTAHOBUTEJIbHBIE CBOICTBA HEMETAUIOB B 3aBUCUMOCTH OT MX IOJIOXKEHUS B psLy
JIEKTPOOTPHUIATEILHOCTH.
JlabopaTopnasi pa6ora. [IpoBenenue 3akanku u oTnycka craiu. O3HaKOMIIEHHUE C CEPhIM U 6 3
OenbIM yyryHoM. Pacnio3HaBaHue >KeIEe3HBIX PY.
IIpakTuyeckue 3aHATHA. PenieHre pacueTHbIX 3a1au. 4 3
Tema 1.8. IlpakTuyeckne 3aHaTHs. [eHeTuyeckas CBA3b MEXKIYy KIAcCaMU HEOPraHUYECKUX 2 2
O0oO01IeHue 3HAHUI | COeTUHEHUH.
10 Heopranm4eckoii | UtoroBasi KOHTPOJIbHAs padoTa Mo od01ell HeOPraHnYecKoil XUuMHHU 2 3
XUMHH
Paznen 2. Opzanuyeckas xumus
Tema 2.1. IIpeamer opranuvyeckoit xumuu. IlpuponHble, HCKYCCTBEHHbIE M CHHTETHYECKHE 6 2

OcHOBHbIE NOHATHS
OpPraHu4ecKoi XUuMHH
U TeopHsl CTPOCHUA
OpPraHuYecKux
coeTHHEeHUH

opranuueckue BeulecTBa. CpaBHEHHE OpPraHMYECKUX BEIIECTB C HEOPraHUYECKUMHU.
BaneHTHOCTE. XMMHYECKOE CTPOCHHME KaK IMOPSANOK COEJUHEHUs aTOMOB B MOJIEKYIIbI IO
BAJICHTHOCTH.

Teopusi crpoeHusi opranuveckux coeanneHuii A.M. ByriepoBa. OCHOBHbIE MOJOKEHUS
TEOpUU XUMHUYeckoro crpoenus. M3zomepus u mzomepsl. Xumuueckue (HOpMyJbl U MOAETU
MOJIEKYJI B OPTaHUYECKOU XUMHUH.

Kaaccuduxanusa opranmveckux BemecTB. Kiaccudukamusi BelECTB MO CTPOSHHIO
YIJIEPOJHOTO CKeJleTa U HaM4MI0 (DYHKIIMOHANBHBIX rpymnil. ["'omonoru u romosnorus. Havana
HomeHnkiarypsl IUPAC.

Kaaccnpukanma peakuuii B OpraHMyeckod XuMHH. Peakuuum npucoenuHeHUs
(TuapUpoBaHMs,  TaJOT€HUPOBAHMs, THUIPOTaJIOTEHUPOBaHHUs, ruapaTanuu). Peakiuu
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OTUICTIJICHU  (IErMapUpOBaHMsl, JAETHAPOraJOreHUpPOBaHUs, Jeruaparauuu). Peakuun
3aMelleHus. Peakuu n30Mepu3anui.

HpaKanecm{e 3ansaTHs. M3roToBneHue Moz[eneﬁ MOJICKYJI OPraHUYCCKHX BCIICCTB.

Tema 2.2.
YrieBoaopoabl U UX
NMPUPOAHBIE
HCTOYHHUKH

AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKUN P, N30MEpUsl U HOMEHKJIATypa ajJKaHOB. XMMHUYECKUE
CBOWCTBA QJKAHOB (MeTaHa, 3TaHa): TOpEHHE, 3aMElLICHUE, Pa3JIoKEHHEe, NEruApUpOBaHMUE.
IIpuMeHeHne anKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWJIEH, €ro IojJy4YeHue (IeruApUpOBaHHEM dTaHa, JENoJUMepHu3aluen
nojudTHIIeHa).['oMonoruueckuii  psg, HM30MEpHUs, HOMEHKIATypa aJKeHOB. XHMHUYECKUe
CBOMWCTBA ATHUJICHA: TOpEHHE, KaueCTBEHHbIE peakiuu (oOecrBedynBaHUE OpPOMHOM BOJBI U
pacTBOopa IE€pMaHraHatra Kajus), TWAparauus, noaumepusanus. llpuMeHeHue sTuneHa Ha
OCHOBE CBOMCTB.

Juenbl U Kaydyyku. [IoHATHE O QUEHax Kak YIJIeBOAOPOJAAX C ABYMS JBOMHBIMHU CBS3SMH.
ConpsikeHHble AUeHbl. XMMHUYeCcKHe cBoiicTBa OyTamuena-1,3 u u3onpeHa: oOeclBeUYMBaHUE
OpoMHOI BOJIbI M MOJIMMEpU3alLns B Kayuyku. HaTypanbHblil 1 cHHTEeTHUECKHE KayuyKu. Pe3uHa.
AJkuHbI. AnieTnieH. XMMHUUECKUe CBOMCTBA alleTHIeHa: TopeHue, odecBeunBaHe OpOMHON
BOJIbl, IIPUCOEIMHEHNE XJIOPOBOJOpOAa M ruaparanus. [IpuMeHeHne aneTusieHa Ha OCHOBE
CBOMCTB. MeXKI1accoBas U30MEpPHUs C aJIKaAUCHAMMU.

Apenbl. benszon. Xwumuueckue cBoiicTBa O€H307a: TOPEHHME, PEAKIHMH 3aMelleHus
(ramoreHupoBaHue, HUTpoBaHue). [IpumeHeHne GeH3071a HA OCHOBE CBOMCTB.

IIpupoaHbIe HCTOYHUKH YIJIEBOAOPOAOB. [IpupoaHsIii ra3: cocTaB, IPUMEHEHHUE B Ka4eCTBE
torsnBa. Hedtb. CocraB u nepepabotka Hedtu. Ileperonka Hedptu. HedrenpoayKTsl.

IIpakTuyeckue 3ansaTus. Pemenue 3a1ad Ha BBIBOJ MOJIEKYJIAPHON (hOPMYJITBI OPTaHUYECKOTO
BELIECTBA.

JlabopaTopHasi padoTa. YCTaHOBIIEHHE KaU€CTBEHHOTO COCTABA MPEIEIbHBIX YTIIIEBOJOPOAOB

Tema 2.3.
Kucaopoaconepxamue
OpraHMvecKue
coeJUHEeHUsA

CnupTsl. [lonyuenue 3TaHona 6pokeHUEM TIIFOKO3BI U THIpaTalnuen dTuieHa. [ uapokcuibHas
rpynna kak @yHkuuoHanbHas. [ToHsTHE O TpeaeNbHbIX OHOATOMHBIX CIUPTAaX. XUMHUECKHE
CBOICTBa ITaHONA: B3aMMOJCHCTBHE C HATpUeM, 0Opa3OBaHUE MPOCTHIX U CIIOXKHBIX I(PHUPOB,
OKHCIICHWE B anbAeruia. lIpuMeHeHue HTaHONa HA OCHOBE CBOWCTB. AJIKOTOJIU3M, €ro
MOCJIENICTBUSL U TpeAynpexaeHue. [ MUIepuH Kak NpeacTaBUTENb MHOTOATOMHBIX CIIMPTOB.
KauecTBeHHas peakiys Ha MHOIOaTOMHBbIE cUpThl. [I[puMeHenune raunepuHa.
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®enou. Pusnyeckue U XMMUYECKHE CBOWCTBA (peHosa. B3auMHOe BIMsIHUE aTOMOB B MOJIEKYJIE
¢deHona: B3auMoeiicTBHE ¢ TUAPOKCHIOM HATPHUS U a30THOU KUcnoToil. [lpumenenue ¢enona
Ha OCHOBE CBOMCTB.

Aabperuabl. Ilonarue o0 anpaerngax. AJbaerugHas rpynmna Kak —(yHKIMOHAJIbHAs.
DopMaNbIEru U €ro CBOMCTBA: OKUCICHUE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBIICHHE B
COOTBETCTBYIOIIMHU crupT. [lomydyeHne anpaernioB OKMCICHHEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenue popmaibaeruia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kuciaorbl. [loHsTue o xapOoHOBBIX Kuciorax. KapOokcuibHasi Tpymnma Kak
dyHKUMOHANbHAA. ['OoMooruueckuii psa mpeAenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TosryyeHne kKapOOHOBBIX KHCIIOT OKHCIIEHHEM ajbJAETUAOB. XUMHUYECKUE CBONCTBA YKCYCHOMN
KUCJIOTBI: OOIIME CBOMCTBA C MHHEPAJbHBIMU KHUCIOTaMH M peakius 3STepUPUKALHH.
IIpuMeHeHne yKCyCHOM KHMCIIOTBI HA OCHOBE CBOMCTB. BhICIINE KUPHBIE KACIOTHI HA IPUMEPE
NaJIbMUTUHOBOM U CTEAPUHOBOM.

Caosxuble 3¢ups! 1 kupbl. [lomydenne cioxHbIX 3GupoB peaknuen stepudukanin. CoxHbIe
3(¢UpHI B IpUPOJE, UX 3HaYeHHe. [IpuMeHeHne coKHBIX 3pUPOB Ha OCHOBE CBOMCTB. JKHpHI Kak
cinoxHble >Qupbl. Krnaccupukanus xupoB. XUMHUYECKHE CBOMCTBA MKUPOB: THIPOIU3 U
TUAPUPOBAHUE KUIAKUX KUPOB. [IpuMeHeHne )KUPOB Ha OCHOBE CBOMCTB. MbLIa.

YrueBoasbl. YTieBobl, UX K1accuduKaIius: MOHOcaxapuIsl (TI1I0K03a, PpyKTO3a), Aucaxapusl
(caxapo3a) u monucaxapuibl (Kpaxmaia U LesIros1o3a). I moko3a — BelmecTBo ¢ JBOWCTBEHHON
byHKIMEeN — anpaerugocnupT. XUMHUYECKUE CBOWCTBA TJIIOKO3bI: OKHCIIEHHE B TIFOKOHOBYIO
KHCJIOTY, BOCCTAaHOBJICHHE B COPOUT, CIUpTOBOE OpokeHue. [IpruMeHeHre TaroKo3bl Ha OCHOBE
CBOICTB. 3Hau€HUE YIJIEBOJAOB B KMBOW HMPHUPOJE M KU3HU YenoBeKka. [IoHsATHEe O peakumsx
MOJIMKOH/ACHCAIIMM W TUAPOJIM3a Ha IPUMEPE B3aUMOINPEBPALCHUN: TIIIOKO3a —>
HOJIMCAXapul.

JlaGoparopHasi padora. PacTBopeHure riauuepuHa B BOJI€ U B3aUMOJEHCTBUE C TUIPOKCUIAOM
menu(ll). CpoiicTBa YKCYCHOW KHCIIOTBI, OOIIME CO CBOMCTBAMH MHUHEPAIbHBIX KHUCIIOT.
Jloka3aTenbCcTBO HEMpENeNbHOr0 XapakTepa >KUIKOTOo >Kupa. B3anMonelicTBhe TIIOKO3bI U
caxapo3sbl ¢ ruapokcuaom Meau(ll). KauecTBeHHas peakiius Ha KpaxMaJl.

Tema 2.4.
A3oTcoaepxkaiue
OpraHMYecKue

Amunbl. [Tonstie 06 amuHax. Anudarudeckue aMuHbl, X KilacCU(UKAIUS U HOMEHKIIATypa.
AHUINH, KaK oprannyeckoe ocHoBaHue. [lonydyenne anunuHa u3 HUTpoobeHsona. [Ipumenenue
AHWJIMHA HA OCHOBE CBOWCTB.
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coeJUHEeHHUsI. AMHUHOKHCJIOTBI. AMUHOKUCIOTHI Kak aMm@oTrepHble TU(YHKIMOHAIBHBIE OpPraHUYECKUe
HHoaumepsi coeMHEeHUSI. XUMHUUYECKUE CBOMCTBAa AMUHOKHUCIIOT : B3aUMOAEHCTBHUE CO LIENI0YAMH, KUCIOTaAMU
U JApyr ¢ JApyrom (peakuus moJuMKOHAeHcauuu). llenTunHas CBA3b U MOJIMIIETITUIBL.
[IpumMeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.
Bbeaxu. [TepBuynas, BropuyHasi, TpeTUYHAs CTPYKTYpbI OeNIKOB. XMMHUYECKHE CBOWCTBA OEIKOB:
TrOpeHue, IeHATypalysl, THAPOIIU3, IIBETHBIC peakiuu. bronorndeckne GyHKIIUN OCITKOB.
IMoanmepsl. benku u nonucaxapusl Kak OMOMOIUMEDHI.
[Mnactmaccel. ITlomydeHne MOMUMEPOB pEaKIMENd TMMOJUMEPHU3AUUA U TOJUKOHICHCAIUH.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpeacraBurenu miactmacc.
Bomnokna, ux knaccudukanus. [lomyuenue BonokoH. OTaenbHbIC MPEACTABUTEIN XUMUUECKUX
BOJIOKOH.
JlabopaTopnasi padora. PactBopenue OenkoB B Bojge. OOHapykeHUE OCIKOB B MOJIOKE H B 4 3
MsiCHOM OyJboHe. JleHaTypaius pacTBopa Oeska KypHHOro siiilla CIUPTOM, PacTBOpaMH CoJieit
TSDKEIIBIX METAJUIOB U MPU HArPEBaHUHU.

Tema 2.5. IIpakTuyeckne 3aHsATHA. [ eHEeTHYECKAs CBSI3b MEXK/Y KJIACCAMU OPTaHUYECKUX COCTUHEHUM. 6 2
O6o0menue 3HaHui | MIToroBasi KOHTPOJIbHAS PabOTA IO XUMHH 2 3
110 OPraHNuYeCKOM 1

HEOPraHMu4ecKou
XHMHH
Bcero: | 150
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Bsenenue

OObexT u3yueHust OMoJI0ruu — *kuBas npupoja. [Ipu3HaKy KUBBIX OPraHM3MOB U UX MHOrooOpasue.
VYpoBHEBasi OpraHu3anys KMBOM IPUPOJIbl U 3BOIOLUA. MeToabl MO3HAHUS KUBOU Mpupoabl. Odume
3aKOHOMEpHOCTU Ouosoruu. Ponb Ouosorun B (OpMHPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAY4HOM
KApTHUHBI MUPa U PAKTUYECKON IEATEIbHOCTH JIFOJCH.

3HayeHue OMOJIOTUM NIPU OCBOCHMU Ipodeccuil M CHelHanbHOCTEH CpeaHEro MpodeccCHOHaTIbHOTO
00pa3zoBaHusl.

Tema 1.
VYueHue o KiieTke

XuMn4yeckass opraHusanms KJierku. Kiietka — »3jeMeHTapHas XuBasg CHUCTEMa U OCHOBHAas
CTPYKTYpHO-(GYHKIMOHATBHAS €IMHUIIA BCEX KUBBIX OpraHU3MOB. Kpamkas ucmopus usydenusi Kiemku.
Xumuueckasi opraHuzanusi kieTku. OpraHMdecKkue M HEOPraHWYeCKHE BEIIECTBA KIIETKHM U YKUBBIX
OpraHu3MoB. benku, yrieBo/ibl, JIMMUIbI, HYKJIE€UHOBBIE KUCIOTBI U UX POJIb B KJIETKE.

Crpoenue u ¢yHkuum kJerku. [Ipokapuormyeckne M SyKapuOTHYECKHE KIETKH. Bupychl Kkak
HekJeToyHas (opMa KM3HM M WX 3HadeHwe. bopwOa ¢ BupycHbiMu 3aboseBanusmu (CITUJ u ap.)
[{uTonna3zma u kietoyHast MeMOpana. OpraHou bl KIETKH.

OOmMeH BellecTB M NpeBpalleHHe JHEPruM B KJjeTke. [[macTudeckuil m >HEpreTUYeCKuid OOMEH.
Crtpoenue u ¢pynkiun xpomocoM. JIHK — Hocutens nacnenctBenHoii nnpopmarmu. Perumkamus JJHK.
I'en. 'enernueckuii koa. buocunres Genka.

Kusnennblii muka kierku. Kietku U ux pazHooOpa3ue B MHOTOKJIECTOYHOM OpraHU3ME.
Hugdepenyuposka knemox. Knerounas Teopusi CTpoeHHsI Opranu3MoB. Muros. Llutokunes.

10

Hemoncmpayuu

Crpoenune u crpykrypa Oenka. Ctpoenue wmonekyn JHK w PHK. Pemmuxamus [HK. Cxewmbr
HHEPreTHUecKoro ooOMeHa u 6uocuHTe3a O6enka. CTpoeHUE KIETOK MPOKAPHOT M SYKAPHUOT, CTPOSHUE U
MHOroo0pas3ue KJIETOK pacTeHUuH U >KUBOTHbIX. CTpoeHue Bupyca. Portorpaduu cxem CTPOESHHS
xpomocoM. Cxema cTpoeHusi TeHa. MUTO3.

Ilpakmuueckue 3anamus

HabmioneHne KiIeTok pacTeHMH M KMBOTHBIX IOJI MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax, ux
OIMCAHHUE.

IIpurorosieHue U ONKUCAHUE MUKPOIIPENIAPATOB KIETOK PACTCHUIA.

CpaBHeHUE CTPOCHHUSI KJIETOK PaCTEHUI M JKUBOTHBIX [0 TOTOBBIM MHUKPOIIPENapaTaMm.

12




HaumenoBanue Coaeprxanue yueOHOro MaTepuasa, 1a00paTopHble M NPpaKTHYecKHe padoThl, camocTosiTeibHass | O0beM | YpoBeHb
pa3iesioB U TeM padora o0y4yarmmxcs 4YacoB | OCBOCHUSA
1 2 3 4
Tema 2. Opranusm. | Pa3muoxkenue opranuzmon. Opranu3sM — eauHoe 1eioe. MHorooopasue opranu3mMoB. PazmMHOKeHHe
Pa3smHOXeHUE 1 | — BakHE#IIIee CBOMCTBO KUBBIX OpraHnn3MoB. [looBoe u 6ecronoe pazmuoxkenue. Meiios. OOpa3oBaHue
WHJMBHUIyalIbHOE | MOJIOBBIX KJIETOK U OILIOJOTBOPEHHE.
pazBUTHE HNuauBuayaibHoe pa3BUTHE OPraHu3Ma. DOMOpPUOHANBHBIN STam OHTOreHe3a. OCHOBHBIE CTaIuu
OpraHu3MOB smOpuoHanbHOro passutus. Opranorene3. [loctamOpuonanbHOoe pa3BuThe. CXOACTBO 3apojbIlIeh 6 1-2
IpEJICTaBUTENIEH pa3HbIX TIPYyNN MO3BOHOYHBIX KAaK CBHJIETEIIBCTBO HX 3BOJIOLMOHHOIO POJCTBA.
[IpuunHbI HapylIEHW B pa3BUTUU OPTraHU3MOB.
NupuBuayanbHoe pa3BuTHe YeaoBeka. PenponykrusHoe 310poBbe. [locaencTBus BIUsSHUS adKOT0JIA,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3aIPSI3HEHUS CPE/Ibl HA Pa3BUTHE YETIOBEKA.
JNemoncTpanuu MuorooOpasue opranuzMoB. OOMEH BEIIECTB W NPEBPAIICHHE PHEPTUU B KIIETKE.
®orocunres. Jlenenue kiaetku. Muto3. becnonoe pasmuoxenue opranu3moB. OOpa3zoBaHHe MOJIOBBIX 1
kieTok. Meio3. OmnogoTBopeHue y pacteHuid. VHaumBuayanpHOE pa3BUTUE OpraHuzma. THurbl 18
MOCTIMOPHUOHAIBHOTO Pa3BUTHS JKUBOTHBIX.
IIpakTHyeckoe 3ansiTHE BhIsBICHNE U ONMCAHNUE TPU3HAKOB CXOCTBA 3apO/AbIIIEH YeJIOBEKa U APYTUX 2
IIO3BOHOYHBIX KaK JJOKAa3aTeJIbCTBO MX HBOJIOLIMOHHOTO POJICTBA.
Tema 3. OcHOBbl | OCHOBBI Yy4eHHUsI 0 HACJEACTBEHHOCTH U M3MEHYMBOCTH. ['eHEeTHKa — HayKa O 3aKOHOMEPHOCTSX
TEHETUKU U HACJIEACTBEHHOCTH W W3MEHYMBOCTH OpraHu3MoB. I. MeHznenp — OCHOBOIIOJIO)KHUK T'E€HETHKH.
CEJIEKIINH ['eHeTnyeckass TEPMHUHOJIOTHS M CHMBOJMKA. 3aKOHbl TE€HETHKH, yCTaHOBJIEHHble [. Menaenem.
MoHorubpuinoe ¥ AUTHOPUIHOE CKpellMBaHHE XpPOMOCOMHAasi TEOpHUsl  HAClEeJACTBEHHOCTH.
B3aumoneiictBue renoB. ['enernka nona. CrienyieHHOE € 1OJIOM HacjeloBaHUe. 3Ha4YeHHe TeHETUKH IS
CEJICKIINH U MeIUINHBI. HacnencTBeHHbIe 00JIe3HH YelloBeKa, X MPUUMHBI U TPO(UIaKTHKA.
3akoHOMepHOCTHM W3MeHYMBOCTH. HaciencTBeHHas, WM  TEHOTHNMYECKas, HN3MEHYHBOCTb.
MonudukanonHasi, HWJIM HEHACIEICTBEHHAs, H3MEHYMBOCTh. ['eHeTuka uyenoBeka. [eHeTnka u 10 1-2

MeAMIMHA. MarepHraibHble OCHOBBI HACJIEACTBEHHOCTH W M3MEHUYMBOCTH. ['€HETHKa M HBOJIIOLMOHHAS
Teopus. ['eHeTuKa nomysnun.

OcCHOBBI ceJleKIIMU PACTEHHNH, ’KUBOTHBIX U MUKPOOPraHU3MoOB. [ eHeTHKka — TeopeTnyeckasi OCHOBa
cesnekii. OJJOMalTHUBAaHUE JKUBOTHBIX M BBIPALLMBAHUE KYJIBTYPHBIX PACTEHUN — HAYaJbHBIE JTallbl
ceneknun. Yuenue H. V. BaBunoBa o neHTpax MHOroo0pasus U POUCXOXKACHUS KyJIbTYPHBIX PACTEHUH.
OCHOBHBIE METOJbl CEJNEKIMU: THOpPHIM3AIUs M HUCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JTOCTHIKEHUS
COBPEMEHHOM CENEeKUUU KYJbTYPHBIX pACTEHHUH, JOMAIIHMX JKMBOTHBIX M MHUKPOOPraHH3MOB.




HaunmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOro MaTepuasia, JJadopaTtopHbie H NPaAaKTHYeCKHEe Pa00Thl, CAMOCTOSITE/IbHASA
padora o0y4yarmmxcs

Oo0Lem
4acoB

YpoBeHb
OCBOEHHS

1

2

4

bruorexHonorus, €€ OOCTHKEHHS M IEPCIEKTHBBI Pa3BUTHS. OTHYECKUE AaCIEKTHl HEKOTOPBIX
JOCTHXCHUI B OnotexHonoruu. KiioHupoBanue )KUBOTHBIX (po0JieMbl KIIOHUPOBAHHUSI YEIIOBEKA).

JemoncTpanun Monorubpunnoe u nurudpuanoe ckpemubanue. [lepexpect xpomocom. CuernsieHHoe
HacienoBanue. Myrtamuu. LleHTpsl MHOrooOpaszusi ¥ NPOUCXOXKACHUS KYJbTYPHBIX pacTeHUU U
JOMAITHUX XUBOTHBIX. ['mOpuauzanus. VckycctBenHsd or6op. HacnenctBenHsie 001€3HU YellOBEKa.
Bimsinue asikoronn3mMa, HAPKOMaHUU, KYPEHHS HA HACJIEICTBEHHOCTb.

HpaKaneche 3anaTusa  CocraBieHHUE HpOCTGfIH.IPIX CXEM MOHOFI/I6pI/I,I[HOFO n I[I/II"I/I6pI/II[HOFO
CKpCIIMBaHM. Pemenne reHeTHdecKux 3aaad. Awnanus (beHOTHHquCKOﬁ W3MCHYMBOCTH. BEIsIBICHHIE
MYTAarc¢HOB B Opr)I(&I-OH.[Cﬁ cpeac M KOCBCHHAA OIICHKA BO3MOXKHOI'O MX BJIMAHHWA HAa OPraHnU3M.
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KonTposbHas padora

Tema 4.
[IpoucxoxaeHue u
pa3BI/ITI/I€ JKU3HU
Ha 3eMII€.
OBOIOIIMOHHOE
y4eHue

IIpoucxoxknenue U HayajdbHbIe 3Talbl Pa3BUTHSA KU3HH Ha 3emuie. ['MIOTE3bl MPOUCXOXKIECHUS
*KU3HU. M3y4eHne OCHOBHBIX 3aKOHOMEPHOCTEN BO3SHUKHOBEHMS, Pa3BUTHS U CYILIECTBOBAHUS KU3HU Ha
3emie. Y CI0KHEHHE )KUBBIX OPraHM3MOB B ITpoLiecce IBOIIoIMHU. MHOroobpasue ;xMBoro Mupa Ha 3emiie
Y COBpEMEHHAsI €r0 OpraHu3alusl.

Hcropus pa3BuTHus 3BOTIONMOHHBIX Maei. 3HaueHue padot K. JIunnes, XK. b. Jlamapka B pa3BuTHu
HBOJTIOIMOHHBIX HeH B Ouosoruu. DBomtonmonHoe yuenue Y. [lapsuna. EctectBenHsiit ot6op. Ponb
HBOJIFOI[MOHHOTO YYeHHs B (POPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA.
MuxkposBosonns u MmakpoldBoiaonus. Konnenuus Buna, ero kpurepuu. [lomymsius —cTpyKTypHas
€AVHMIIA BHMJA W HBOMIOLMU. JI[BHKymue cuiabl dBoonuH. CHHTETHYECKas TEOpPHUS DBOJIOLHUU.
Muxkpospomtonusi. CoBpeMeHHbIe TmpenactaBieHuss o Bugoodbpazosanun (C. C. Yerepuxos, M.
W.1lImansraysen). MakposBomtonusi. JlokasarensctBa sBomtonuu. CoxpaHeHHe OHOJIOTHYECKOTO
MHOroo0pa3usi Kak OCHOBAa YyCTOMYMBOCTH OuOC(epbl M NPOTrpecCUBHOrO €€ pa3BUTHs. [lpuunHb
BbIMMpaHus BU0B. OCHOBHBIE HaIIpaBJICHUs 3BOJIIOIIMOHHOTO Iporpecca. buonornueckuii mporpecc u
OMOJIOTMYECKUH perpecc.

10

1-2

Jemoncrpanuu Kpurepun Buaa. CTpykTypa Nomynsudud. AJZanTUBHbIE OCOOEHHOCTH OPTraHU3MOB, MX
OTHOCHUTEIIBHBIM XapakTep. OBOJIIOLMOHHOE JAPEBO PACTUTEIBHOTO MHpa. ODBOJIOLHUOHHOE JIPEBO
JKUBOTHOTO Mupa. [IpencraBurenn peIkux U NCYE3ar0IIMX BUJAOB PACTEHNUN U dKUBOTHBIX.

IIpakTnyeckue 3ansaTuss Onucanue ocoOeil OJHOro BHIA IO MOPQOIOTMYECKOMY KPHUTEPHIO.
[TpucniocoOneHne opraHu3MoB K pa3HbIM cpeiaM 00UTaHus (BOJIHOM, HA3€MHO-BO3 Ty ILIHOM, TOUYBEHHO).
AHaJIN3 ¥ OLIEHKA Pa3IMYHBIX TUIIOTE3 MPOUCX0KICHUS )KU3HH.

14

KonTpoabHas padora




HaunmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOro MaTepuasia, JJadopaTtopHbie H NPaAaKTHYeCKHEe Pa00Thl, CAMOCTOSITE/IbHASA
padora o0y4yarmmxcs

Oo0Lem
4acoB

YpoBeHb
OCBOEHHS

1

2

4

Tema 5.
IIpoucxoxnenue
YeJI0BEeKa

AHTpOHOFeHeL’.. 9BOJ’IIOI_[I/I${ IIpUMaToB. COBpeMeHHBIe TUIIOTE3bI O IPOUCXOXKIACHHU YCIOBCKA.
,Z[OKaSaTCJIBCTBa POACTBA YCIIOBCKA C MJICKOIIMTAOIINUMU KUBOTHBIMHU. OTaIbl 9BOJJIOIMH YCJIOBCKA.
YenoBeueckne Pachbl. POI[CTBO 1 CAMHCTBO IIPOUCXOXKACHUA YCJIOBECYCCKUX pac. KpI/ITI/IKa pacuima.

1-2

JeMoHcTpanun YepThl CXOACTBA M pa3ivuyus YEJIOBEKAa U KUBOTHBIX. UepThl CXOACTBA YEJIOBEKA U
npumaroB. IIpoucxoxaenue yenoseka. YenoBeueckne pacsl.

HpaKTI/I‘leCROC 3aHsATHEe AHAIU3 U OLICHKA PA3JIMYHBIX TUIIOTE3 O IMPOHUCXOKACHUHN YCJIOBCKA.

12

Tema 6. OcHOBEI
3KOJIOTHH

JKOJI0TUsl — HAYKa 0 B3aHUMOOTHOLICHHMSAX OPraHU3MOB MeEXKAy c000H M OKpy:kaouen cperou.
Okonorudeckue (HakTopbl, UX 3HAYCHUE B KH3HU OPraHU3MOB. DKOJOTUYECKHE CUCTEMBbl. BumoBas u
MIPOCTPAHCTBEHHAS] CTPYKTypa 3KocucTeM. lIumieBbie CBsA3M, KpyroBOpPOT BEUIECTB M IPEBpPAILECHUE
SHEPTUM B IKOCHCTeMaxX. MEXBUIIOBbIE B3aMMOOTHOIICHHUS B HKOCHUCTEME: KOHKYpPEHIHs, CUMOUO3,
XUITHUYECTBO, TApA3UTU3M. [Ipuuunsvl yemouyugocmu u cmerwl okocucmem. Cykyeccuu. VICKycCTBEHHbIE
C000111eCTBAa — arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa — runodanbHas 3xkocucrema. Yuenune B. WM. Bepuanckoro o Ouocdepe. Ponb KuBBIX
opranu3smMoB B Ouocdepe. buomacca. KpyroBopor BakHEHIIMX OMOTE€HHBIX 3JIEMEHTOB (HAa MpUMeEpe
yriepoja, a3oTa u Jip.) B ouocdepe.

Buocdepa u yenosek. Mzmenenus B 6uochepe. [locneacTBus 1eATeI-HOCTH YeJIOBEKAa B OKPYKAIOIICH
cpene. BozneiicTBie TpPOM3BOJCTBEHHON NEATENHHOCTH Ha OKPYKAMOIIYIO Cpely B OOAacTH CBOEH
Oynyuieit mpodeccun. I nobanvHvle IKOI02UYECKUE NPOOIEMbL U NYMU UX PEULEHUS.

OKOJIOTHSl KaK TEOpPETUYECKas OCHOBA PalMOHAIBHOTO MPUPOJONOJIb30BAHUS M OXPAHbl MPUPOJBI.
Hoocdepa. [IpaBuiia nmoBeaeHus Jr0Aei B OKpyKarolield MpupoaHoi cpene. bepexHoe OTHOIIEHHE K
OMOJOTHYEeCKIM 00bEeKTaM (PaCTEHUSIM M KUBOTHBIM U UX COOOIIIECTBaM) M X OXPaHa.

1-2

JleMoHcTpanumu DKoJIoTHYECKUE (aKTOpbl U MX BJIMSHHE HAa OPraHU3Mbl. MeXBUIOBbIE OTHOIIEHUS:
KOHKYPEHIIHS, CHMOMO03, XMIITHUUECTBO, Apa3UTU3M. SIpyCHOCTh pacTUTENBbHOT0 cooluiecTBa. [TuieBsie
LeNu U ceTu B OmolleHo3e. DKoynornyeckue nupamuabl. Cxema skocuctembl. KpyroBopoT BelecTB U
npeBpalleHre SHEprun B 3kocucteMe. bruocgepa. Kpyrosopot yriepona (azora u ap.) B Ouocepe. Cxema
arpoakocucteMbl. Oco00 oxpaHsieMble IPUPOAHbIE TeppuTopun Poccun.

Ilpakmuueckue 3anamua OnucaHue AaHTPOIOT€HHBIX M3MEHEHHH B €CTECTBEHHBIX MPUPOIHBIX
nanamagTax cBoeit MectHocT. CpaBHUTEIHHOE OMUCAHNE OHOM U3 €CTECTBEHHBIX MPUPOIHBIX CUCTEM
(Hampumep, Jeca) U KakoH-HUOY b arpo3KOCUCTEMBI (HalpUMep, NieHnyHoro nois). Cocmasnenue cxem
nepeoauu eewecms U dHepeuU no yensam nUmanus 8 NPUPoOHoll skocucmeme u 6 azpoyerose. Onucanue
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HanmenoBanmue Conep:xanue yueOHOro MaTepuasia, JJadopaTtopHbie H NpaKTHYecKHe padoThl, caMmocTosiTe/ibHAsA | O0beM | YpoBeHb
pa3iesioB U TeM padora o0y4yarmmxcs 4YacoB | OCBOCHUSA
1 2 3 4
U TPaKTHYECKOE CO3JaHHE MCKYCCTBEHHOH 3KOCHCTEeMBbl (IIPECHOBOAHBIA akBapuyMm). Pemenue
HKOJIOTMYECKHUX 3a/a4.
Tema 7. buonnka | bBuoHMka Kak OJHO W3 HampaBJieHH OuojoruM W KuUOepHeTMkHM. PaccMmoTpeHue OMOHHMKOM
0coO0eHHOCTEN MOP(}HO-PU3HOIOTHUECKON OpraHU3aIMK KUBBIX OPTaHU3MOB U WX WCIOJB30BaHUS IS
CO3/IaHMSI COBEPIICHHBIX TEXHUYECKHX CHCTEM U YCTPOMCTB MO aHAJOTHMU C KUBBIMU CHCTEMaMHU. 1-2
Ipunyuner  u  npumepsvl  UCNOIL308AHUS 6  XO3AUCMBEHHOU  OesAmelbHOCmU  J00ell  MOpgo-
DYHKYUOHANBHBIX Yepm Op2aHU3ayUU pacmeHull U HCUBOMHDBIX. 8
JleMoOHCTpanun
Mogenu ckiag4aTtoil CTPyKTYphl, UCIOJIB3YEeMOl B CTpOUTENbCTBE. TpyOuaThie CTPYKTYpHI B >KUBOM 1
IIPUPOJE M TEXHHUKE. AdSpOAMHAMUYECKHE W THAPOJMHAMMYECKUE YCTPOMCTBA B KMBOM NPHUPOAE H
TEXHHKE.
3auer 2 3
Hroro | 150

JI1s XapaKTepUCTUKU YPOBHS OCBOEHHS Y4eOHOTO MaTepualia UCIOIb3YIOTCS CIIEyIoe 0003HaYSHUS:

1 - o3HaKOMUTENBHBIN (Y3HaBaHHE paHee U3yUYEHHbIX 0OBbEKTOB, CBOIMCTB);

2 - penpOIyKTHBHBIH (BBITOIHEHHUE ACATEIBHOCTH TI0 00pa3Ily, MHCTPYKIIMH WK IO PYKOBOJICTBOM);

3 — NPOJYKTUBHBIN (TJITAHUPOBAHUE M CAMOCTOSATENILHOE BHIMOJIHEHUE JEATEIbHOCTH, PELICHNE MPOOIEMHBIX 3a/1a4).




3. YCJIOBUS PEAIN3AIIUU TPOT'PAMMBI TUCHUTIJIMHBI

3.1. TpeGoBaHNsI K MUHUMAJBLHOMY MATEPUAIBHO-TEXHHYECKOMY 00ecreYeHHI0

Jis peanuzanuyd TpOrpaMMbl  y9eOHOW JUCIHUIUIMHBI MPEIyCMOTPEHBI CICIHATBHBIC
MOMEILEHUS, IPUBEACHHBIM B 1 6.3 OCHOBHON 00pa3oBaTeIbHON MPOTrpamMMbl CHEIHAIBLHOCTH.
OO6opyaoBaHue yKa3aHO B MACIIOPTE CIEIMATIBHOTO TOMEIICHUSI.
3.2. UudopmanuonHoe odecriedeHne 00ydeHust
Ilepeuenb pexoMeHaAyeMbIX YueOHBbIX H31aHuii, WHTepHeT-pecypcoB, I0NMOJHHUTEJIbHOM
JIUTEPaTypbl
OcCHOBHBIE HCTOYHUKHU:
1. Epoxwun, FO. M. Xumus 11t npodeccuii U CriennaibHOCTEH TEXHUYECKOTO U €CTeCTBEHHO-

Hay4HOTO npoduei : yueoHuk mis cryaento CITO / 0. M. Epoxun, U. b. KoBanéna. -
6-e u3g., crep. - Mocksa : Akagemusi, 2019. - 448 c. - (Ilpodeccuonansuoe oOpazoBanue). -
ISBN 978-5-4468-7897-0. - Texkcr : anekrpounsiii.  https://www.academia-
moscow.ru/catalogue/4831/404153/

2. Epoxun, FO. M. Xumus. 3amaun u ynpaxaeHus : yaeoHoe nmocodue s cryaentos CIIO /
1O. M. EpoxuH. - 3-e u3n., crep. - Mocksa : Akagemust, 2014. - 288 c. - (IIpodeccuonansHoe
obpasoBanue). - ISBN 978-5-4468-1862-4. Tekcr : snexktponHbiid.  https://www.academia-
moscow.ru/reader/?id=105585

3. buonorus st npodeccuii U CeNUaTbHOCTEH TEXHUYECKOTO U €CTECT-BEHHO "HAYYHOTO
npoduneil : yaeOHUK Ui CTY. YUpexaeHui cpel. mpod.odpasopanus / B. M.
Kouncrantunos, A. I'. Pe3anos, E. O. ®azneesa ; noxa pea. B. M. Koncrantunosa. — 7—¢ u3f.,
ctep. — M. : U3narenbekuii meHTp «Akamemus», 2018. — 336 ¢. ISBN 978-5-4468-7747-8. -
Tekcer : anextponnbid.  http://www.academia-moscow.ru/catalogue/4831/369695/

JlonoJHUTeIbHbIEe HCTOYHHKH:

1. Koucrantunos, B. M. buosorus s npodeccuii 1 crenuaabHOCTeH TEXHUYECKOTo U
€CTECTBEHHO-HAy4HOT0 npoduieit : yueonuk st crygaeato CITIO / B. M. Koncrantusos, A.
I'. Pe3anos, E. O. ®aneea ; nox pen. B. M. Koncrantunosa. - 5-e u3n., crepeorut. - M. :
Axanemus, 2017. — 332 ¢c. — ISBN 978-5-4468-4451-7. — TexkcT : HEMOCPEICTBEHHBIM.

2. AxwmenoBa, T. . EctecTBo3HaHue : yueOHOE 1mocodue Al cpeiHero npodheccuoHalIbHOTO
obpazoBanus / T. 1. AxmenoBa. - 2 u3f., ucrpas. u JonodH. - Mocksa : PI'VII, 2018. - 340 c.
(c npunoxenunem Ha MHpopmanmonHo-obpazoBarensHoM nopraie PIVII). - ISBN 978-5-
93916-694-2. - Tekcr : anektpoHHbIi.  https://znanium.com/catalog/product/1191373

3. Xumus. 3ajauHuK : yaeOHoe mocoOue Al cpeHero npodeccruoHanbHoro oopazosanus / 1O.
A. Jlebenes [u ap.] ; mox o6mieit peqakuueit I'. H. ®daneeBa. — Mocksa : M3narenscTBO
FOpaiit, 2020. — 238 c. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-5-9916-7786-
8. — Texcrt : anextpounslii // DBC FOpaiit [caiT]. https://urait.ru/bcode/452161

4. Xumus : yueOHUK AJ1s cpeiHero npodeccuonanbHoro odpasosanus / F0. A. Jlebenes, I'. H.
®danees, A. M. I'ony6es, B. H. Illamosai ; mox oomiei pexakmueii I'. H. ®aneea. — 2-¢
u31., nepepad. u non. — Mocksa : U3natensctBo FOpaiit, 2020. — 431 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-9916-7723-3. — TekcT : 2MeKTpOHHBIH //
OBbC HOpaiiT [caiiT]. https://urait.ru/bcode/452143

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJIMHBI

KoHTpoib M oOmeHKa pe3ylabTaTOB OCBOCHHS JUCHUILIMHBI  OCYIIECTBIISIETCS
[IPENOJaBaTelIeM B IIPOLECCE INPOBEIACHUS IMPAKTUYECKUX 3aHATUN, TECTUPOBAHUA, A TaK¥Ke
BBITMIOJTHEHUS 00YYarOUIMMKCS] MHIMBUYaJIbHBIX 3aJaHUH.


https://www.academia-moscow.ru/reader/?id=105585
https://www.academia-moscow.ru/reader/?id=105585

Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMNSI, YCBOEHHbIE 3HAHMS)

DopMbI H METOBI
KOHTPOJIS1 M OLlEHKH
pe3yJabTaToB 00y4YeHusl

** INYHOCTHBIE!

—— YCTOMUYUBBIA UHTEPEC K UCTOPUU U TIOCTHIKECHHUSAM B 00J1aCTH
€CTECTBEHHBIX HayK, YyBCTBO F'OPJIOCTHU 32 POCCUHCKUE
€CTECTBEHHBIE HAYKH;

—— IFOTOBHOCTb K IIPOAOJKEHUIO 00pa30BaHus, IOBBILICHUIO
KBaJTM(HUKAIMK B U30paHHOH NPpo(hecCHOHAIBHON A TeIbHOCTH C
UCIOJIb30BAaHUEM 3HAHUM B 00J1aCTH €CTECTBEHHBIX HAYK;

—— 00BEKTUBHOE OCO3HAHME 3HAUMMOCTH KOMITETEHIIMH B 00J1aCTH
€CTECTBEHHBIX HayK

JUIsL YeJIOBEKa U OOIIEeCTBA, YMEHHUE UCIIOJIb30BATh
TEXHOJIOTUYECKUE TIOCTUKEHUS B 00J1aCTH (PU3MKH, XUMUH,
OMOJIOTHY JIJ1s1 TIOBBILICHUSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOTO
pa3BUTHS B BBIOPaHHOW POoQecCHOHaIbHOMN e TeIbHOCTH;

—— YMEHHE NPOaHAIU3UPOBATh TEXHOICHHbIE TIOCIEICTBUS IS
OKpY>Karollen cpefibl, ObITOBON U MPOU3BOACTBEHHON AEATEIbHOCTU
YEJI0BEKa;

—— FOTOBHOCTb CaMOCTOSITEJIHO 10OBIBATh HOBBIE AJIs Ce0s1
€CTECTBEHHO-HaY4YHbI€ 3HaHUS C UCIOIb30BAHUEM ISl 3TOTO
JOCTYITHBIX UCTOYHUKOB HH(pOPMALINY;

—— YMEHME YIIPaBIATh CBOEH ITI03HABATEIILHON JEATEIBHOCTBIO,
IPOBOJUTH CAMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYalIbHOTO
pa3BUTHS;

—— YMEHUE BBICTPAauBaTh KOHCTPYKTUBHbIE B3aMMOOTHOIIECHHUS B
KOMaH/I€ 10 PeHIeHHI0 00IIKX 331a4 B 00J1aCTH €CTECTBO3HAHMSI,

HaGiroienue, KOHTPOJIB
MIPETIO/IaBaTes 3a
JEATEIbHOCTBIO

o0yJaronuxcsi, aHajau3 u
OIICHKAa ONTHMAaJbHOCTH
METOJIa PENICHUs 3ajad,
becena, ompoc,
NPaKTUYCCKUE 3aHATHS,
JIOMAIITHHE padoThI,
KOMIThIOTEPHOE

TECTUPOBAHUE.

* MeTaNpeIMeTHbIE:

—— OBJIAACHUC YMCHHUAMU U HABBIKAMHU PA3JIMYHBIX BUAOB
MO3HABATENILHON IeATEIHHOCTH TSl H3yUEHUs Pa3HBIX CTOPOH
OKPY’KaIOIIETO €CTEeCTBEHHOT'O MHPA;

—— NMPUMEHEHHE OCHOBHBIX METO/IOB NO3HAHUS (HAOII0IeHUS,
HAy4YHOTO 3KCIIEPUMEHTA) AJI U3YUEHUS Pa3IMUHbIX CTOPOH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA, C KOTOPHIMU BO3HUKAET
HEO0OXOAMMOCTh CTAJIKUBATHCA B PO eCcCHOHATBHOU cdepe;

—— YMEHUE OMNpeesITh LeNU U 3a/1a4H JIeATeIbHOCTH, BRIOUPATh
CpeacTBa AJid UX OJOCTHIKCHUSA HA IMPAKTHUKE,

—— YMEHUE HCIOI30BaTh PA3TUYHBIE HCTOYHHUKH IS TIOTYUYCHHS
€CTeCTBEHHO-Hay4HOU MH(OpMallUU U OLIEHUBATh €€
JIOCTOBEPHOCTH JIJIsl IOCTHKEHHUS MTOCTABICHHBIX IIeNIeH U 3a/1a4;

HaGmonenne, KOHTpOIb
HpernoiaBaTesns 3a
JeATEIHOCTHIO

00y4arouxcs, aHAIU3 U
OLIEHKa ONTHMAJILHOCTH
MeToJla PeIICHUs 3a/1a4,
becena, orpoc,
MPAKTUYCCKUC 3aHATHA,
JIOMaITHue paboTHI,
KOMITBIOTEPHOE

TECTUPOBAHUE.

** [IpeIMETHBIX:
— c(hopMHUPOBAHHOCTH MIPEICTABICHH O IIEIOCTHON COBPEMEHHON
€CTECTBEHHO-HAyYHON KapTUHE MUpPA, IPUPOJIE KaK €UHON
[EJIOCTHOW CHUCTEME, B3aMOCBS3H YeJI0BeKa, MPUPOIBI U 00IIeCTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoi;

—— BIIaJICHUE 3HAHHUSIMH O HanOoJiee BAXKHBIX OTKPBITUSAX U
JTOCTIDKCHHSX B 00JIaCTH €CTECTBO3HAHUS, TTOBIUSBIINX HA
HBOJIIOLMIO MPEJCTABICHUHN O MPUPOJIE, HA PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

— c(hopMHpPOBAHHOCTH YMEHHUSI IPUMEHSTH €CTECTBEHHO-HAYYHbIE
3HAHUSA U1 00BACHEHUS OKPY KAIOIIUX SIBICHUN, COXpaHEHUs
3/10pOBbsl, 00ecrieueHHs Oe30MACHOCTH KH3HEIEATSIbHOCTH,

HaGmonenue, KOHTpOIb
MPEeToIaBaTeNs 3a
JIEATENHHOCTHIO

o0yyJaromnuxcsi, aHajan3 u
OIlEHKA ONTHUMAaJbLHOCTH
METOJla PEeIICHUs 3ajad,
Oecena, ompoc,
MPAKTUYECKHUE 3aHSITHS,
JIOMaIIHUE paboThl,
KOMIIBIOTEPHOE

TECTUPOBAHUE.




OepeKHOr0 OTHOILIECHUS K MPHPOJIE, PALIMOHATIBHOTO
IPUPOJIONOIB30BAHHUS, @ TAKXKE BBITIOJIHEHUS POJIU IPAMOTHOTO

OTpEOUTENS;

—— chOpPMHUPOBAHHOCTD MPEACTABICHUN O HAYYHOM METO/IE
MO3HAHUSI IPUPOJIBI U CPEJICTBAX U3YUEHUSI MEraMupa, MaKpoMHupa
1 MUKPOMHpA; BIaJCHUE MPUEMaMH €CTECTBEHHO-HAYYHBIX
HaO0JII0JICHUH, OTIBITOB, UCCIICOBAHUN U OIICHKU JJOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB;

—— BJIaJICHUE MOHSITUITHBIM aIllapaToOM €CTECTBEHHBIX HAYK,
MTO3BOJISIOIINM ITO3HABATh MUP, YY4aCTBOBATh B JUCKYCCHAX IO
€CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOIb30BATh Pa3INYHBIC
HMCTOYHHMKHU WH(OPMAIIUHU JJIS TOJATOTOBKH COOCTBEHHBIX padoT,
KPUTHYECKH OTHOCUTHCS K coolienusm CMU, conepxarmmnm

HaY4YHYIO
uH(pOpMalLIHIO;

—— c¢(OpMHUPOBAHHOCTb YMEHUI MOHUMATh 3HAYUMOCTh
€CTECTBEHHO-HAYYHOT'0 3HAHMSI JUIsl KaXKJIOTO YeIOBEKa HE3aBUCUMO
0T ero NMpo(hecCHOHANBHON ACATEIBHOCTH, Pa3andaTh (pakThl 1
OLIEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOJIbI, BU/IETh UX CBS3b C
KPUTEPUSMH OLIEHOK U CBSA3b KPUTEPUEB C ONPEIACICHHON CHCTEMOM

LEHHOCTEMH.

5. KOMIIETEHIIMHX OBYYAIOIIETI'OCS, @OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUSA JUCIUAITJIMHBI

HucuuruinHa «EcrectBo3Hanue» wu3ydaercs B 1 m 2 cemecTpax, obecrednBaeT
dopmupoBanue odbmrei (OK 2, 7) kommnereHnuu Ha 3tane GopmupoBanus 1 Kypca, COJICHCTBYET
byHIaMeHTalIn3auuu 00pa3oBaHus, (OPMUPOBAHUIO MUPOBO33PEHUS U PA3BUTUIO JOIMUYECKOTO

MBIIIJIICHUA.

Koneunsimu pe3yjibTaTaM OCBOCHUA JUCHUIUIMHBI ABJIAKOTCA C(l)OpMI/IpOBaHHLIe

KOTHUTUBHBIC JCCKPUIITOPLI «3HATH»,

«KYMCTb», «BJIAACTHY,

pacimiuCaHHbIC 110 OTACJIbHBIM

KoMIIeTeHIIMAM. POPMHUPOBAHUE DTUX JECKPUIITOPOB MPOUCXOIUT B TECYEHHUE BCErO CEMECTPA 110
JTarnaM B paMKax pa3Jn4yHOIo BUJA 3aHSATHI U caMOCTOSITEIbHON pabOThI.

HEOOXOIMMOH ISt
BBITIOJIHCHUA 3a1a4
npodeccnoHanbHOMI
JEATETLHOCTH

NoJy4aeMyro MH(OpMaIio; BBIIEIATh
HauboJsee 3HaUuMMOe B IepeUHe
uH(pOpMAaIINH; OLEHUBATh MTPAKTUYECKYIO
3HAYMMOCTb PE3yJIbTaTOB MTOUCKA;
0hOpPMIIATH pe3yJIbTaThl OUCKA

3HaTth:

HOMEHKJIaTypa WH()OPMAIIMOHHBIX
HMCTOYHHUKOB, TPUMEHSIEMBIX B
po(ecCHOHANLHON IEATEILHOCTH; PUEMBI
CTPYKTypupoBaHus nHpopmaruu; Gpopmar
o opMIICHHS PE3yIbTATOB MMOUCKA
nHpopmaruu

PesynbTaTnl OcHoBHbBIC NMOKa3aTe/u pe3yJIbTaToOB ®opMBbI 1 METOABI
(KOMIIETEeHIIUN ) MOATr0TOBKH KOHTPOJIsA
OK 02. Ymern: Bueunuit KOHTpPOJIb
OcyiecTBiATh ONPENEIIATh 3aJa4M JUIsl IOUCKa npenojaBaress 3a
MIOKCK, aHaJIN3 U nH(pOpMaLUK; OTIPEAEIATh HEOOXOUMbIE JeSITEIbHOCTBIO
MHTEPIpPETAIHIO UCTOYHUKU MH(POPMALIUY; TIIAHUPOBATh 00yyYaroImuxcs.
uH(popmManuu, MIPOLIECC MOUCKA; CTPYKTYPUPOBAThH B3aumokoHTpob 1

CaMOKOHTPOJIb CTYICHTOB.
Becena, nabmonenue.
CooTBeTCTBHE
BBLIIOJIHEHUS
WHIUBHUIYATBHBIX Pa0OT,
3aJlaHui TPeOOBAHUSIM.




OK 07.
ConeiicTBOBaThH
COXpaHEHUIO
OKpYKaroleun
Cpenpl,
pecypcocOepexeHu
10, 9P PeKTUBHO

Ymers:

COOJTIOIATh HOPMBI AKOJIOTHIECKOM
0€3011aCHOCTH; OIPEENATh HAIIPABIICHUS
pecypcocOepekeHUsT B paMKax
po(ecCHOHATTLHOM e TEIILHOCTH 10
CHEIHATBHOCTH

3HATh:

Bremnuii KOHTpOIb
MpenoaaBaTesis 3a
JIEATEIbHOCTBIO
oOydJaronuxcs.
B3anMoKOHTpOJIb U
CaMOKOHTPOJIb CTYJICHTOB.
Becena, Habaronenue.

JEMCTBOBATH B npaBuUiia dKoJoruyeckoii 6esonacnoctu mpu | CooTBETCTBUE
Ype3BbIYANHBIX BeJIeHNH NIpodeccuoHaIbHON BBIITOJIHEHUS
CUTyaLUsX. JESTEIIBHOCTH; OCHOBHBIE PECYPCHI, WH/IMBUYaJIbHBIX padoT,
3aJIefiCTBOBaHHbIEC B IPO(ECCHOHATHHON 3aJlaHul TPEOOBAHUSIM.
JeSITeIbHOCTH; ITyTH 00eCTIeYeHUs
pecypcocOepexeHus
PazpaboTumnkm:

Jloragos JImutpuii Uropesud, npenoaasarens CI1O

®.1.0., yyeHas CTeNeHb, 3BaHKE, JOJDKHOCTD

JIsimoBa Jdapea BukroposHa, npenomasareins CI1O

®.1.0., yyeHas CTeNeHb, 3BaHKE, JOJDKHOCTD




