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KaTanor aneKTuBHbIX AUCLUNIUH

6B01 - [Negarornyeckme Hayku
(Kog v knaccudumkaums o6nactu o6pasoBaHus)

6B015 - [NoaroTtoBKa yuuTesnen no eCteCTBEHHOHay4YHbIM npegMeTam
(Kop 1 knaccudmkaums HanpaBieHUst NOArOTOBKM)

0114

(Kogz B MexxayHapoaHoii cTaHAapTHOM knaccudukaumum o6pas3oBaHus)

B012 - NogrotoBka yuntenen xmummu
(Kog v knaccudmKaumsa rpynnbl o6pa3oBaTesibHOM NporpaMMmbl)

6B01509 - Xumua-buonorusa

(Ko 1 HaumeHoBaHWe o6pa3oBaTeNlbHOW NPOrpaMMbil)

6akanaBp
(ypoBeHb NOArOTOBKM)

Ha6op 2023 roga

Cemen 2023



PaspaboTtaHo
Akagemunyecknm kommtetom Of1
PykoBoautenb AK Mykaes XK.T.
MeHepkep O OHTaraposa [.P.

PaccMoTpeHo

Ha 3acegaHuu Komuccum no obecneyeHmto KavyecTaa
€CTecTBEeHHO-MaTemMaTnyeckoro pakynbreTa

PekoMeHO0BaHO K yTBEPXAEHUIO Ha AKageMNYECKOM COBETE YHUBepCUTETa
MpoTtokon N2 4/1 «4» anpens 2023r.

MNpeacepatens Komuccum no obecnedyeHnto kadectea Xengbib6aesa b.C.

YTBEpXXaeHo

Ha 3acefiaHuUn AKafeM14ecKoro coBeTta yHuBepcuTeTa
MpoTokon N2 5 ot 21 anpens 2023 x

Mpepcenatenb Akagemuyeckoro coeeta OpankaHoBa U.A.



O6uw,an u HeopraHuyeckas XumMus

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 1

KonunyecTBo akafemMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

JaHHbIli Kypc paccMaTpuBaeT TEOPETUYECKME OCHOBbI XUMUM, aTOMHO- MOJIEKY/ISIPHOE YYEHME, 3JIEKTPOHHOE CTPOEHME aToMa;
nepuogmyeckuii 3akoH .M MergeneeBa; XAMUYECKYO CBSI3b, OCHOBHbIE K/1aCCbl HEOPraHNYECKUX COEANHEHUI; OCHOBbI XUMMUYECKOM
KUHETUKM; CBOMCTBA XUMMYECKUX S/IEMEHTOB MEPUOAMNYECKON cucTeMbl. Tlpyu U3ydeHUM Kypca y 06yqaroLmxcs (HopMupyroTcs
CUCTEMHbI€ 3HaHUSI O CTPOEHUM M CBONCTBAX HEOPraHUYECKMX BELYECTB, MPUMEHEHUN XUMUYECKON TEPMOAUHAMUKM [J151 OO BSICHEHUS
HanpaB/IEHHOCTY NPOLJECCOB, O MEXaHU3MaX XMMUYECKUX PeaKLMIA U MyTSX pa3BUTUS HEOPraHNYECKON XUMUN.

Llenb nsyyeHus gUCLMNInHbI

OBageTb TEOPETUYECKUMM OCHOBAMM 00LLeH N HEOPraHUYECKON XUMUMU.

PesynbraTbl 06y4eHus

ON 5 CBsasblBaTb y4ebHbIi MaTepuas o BCeM BOMPOCaM LUKOJIbHOW U BY30BCKOMW MpPOrpaMmbl XUMMUYECKUX U OUOJIOTNYECKUX
ANCUMNANH J47151 TOBCEAHEBHOM NPOpECCUOHaIbHOW AeATE/IbHOCTY M MPOAOJIKEHNS] 06pa30BaHUs B MarucTpaTtype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTEPUas Mo yHAaMeHTa bHbIM ANCUMIINMHAM MPU CaMOCTOSITE/IbHOM MOUCKE, aHasIn3e,
M 0T60pE HEOBXOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAaHEHUN U nepejgaye.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- 06cyxpaTb TEOPETUYECKME OCHOBbLI 06LLEN U HEOPraHNYECKOM XUMUN U UX NPUKIEAHbIE acreKTbl.

- ®opMynupoBaTb OCHOBHbIE 3aKOHOMEPHOCTY M 3aKOHbI XMMUM, OCOBEHHOCTN XMMUYECKOIO COCTaBa HEOPraHNYECKUX COeAUHEHMNIA.
- Pelwatb pacyeTHble U SKCEPUMEHTAsIbHbIE 3aa4M MO O6LLEN N HEOPraHNYECKON XUMUMN.

- [lpoBoguTb NabopaTopHble paboTbl U HEC/TOXKHbIE OMbITHI.

- O6DBSACHATb yCTOMYMBOCTb BELECTB M HaNpaB/IEHHOCTb MPOLECCOB, MEXaHU3Mbl XUMUYECKUX PeaKLMI.

- OnucbiBaTb XapakTePUCTUKN 311EMEHTOB U UX COEAUHEHNIA.

- CpaBHuBaTb CroOCOo6bI MONYHEeHUS], PU3NYecKme n XuMU4YecKne CBONCTBA BELLECTB.

MpepekBU3NTHI

LLIKONbHbI KypC

MocTpekBu3nUTbI

Bbasosbie v npogpunnpyroiymne gucymnanHol O

XumMusa MeTannos u HemeTannos

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 1

KonunyecTBo akafjeMmyecknx KpeanTos 5

dopMa KOHTPONS 3HaHWUW OK3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLMIMIIUHDI

JaHHas gucuynnnvHa faeT yriy6/1eHHOe U3JT0XKeHUe 0TAe/bHbIX Pa3fesioB XUMUM, OCBELLaroLLMUX CBOKMCTBA MeTaslsloB U HEMETaJIIoB, 1
UX COEAMHEHUI, HOBbIX K/1aCCOB XUMMUYECKMX COEAUHEHUN, 061aZaroLynX KOMIIEKCOM BECbMA LUEHHbIX U3UKO-XUMUYECKUX CBOMCTB.
Mpu u3ydeHun Kypca y o6yyvarolymxcsi opMUpYrOTCsl yriy6eHHble 3HaHWUSI TEOPETUYECKUX MOSIONKEHUN O6LLes, HeopraHU4eckom
XUMUY, KacaroLnxcsi XUMUU METaJIJIOB U HEMETAJIIOB; COMOCTaBUTEbHbIN 0630p CBOMCTB METAIJIOB U HEMETAJIIOB, UX COEANHEHUI
Ha OCHOBe MePUOANYECKOro 3aKOHa, YYEHUS] O XUMUYECKOM CBSA3M.

Llenb u3yyeHus aucuunnmHbl

O3HaKOMUTbBCS C XUMUYECKOU KnaccugukaLmueit 31eMeHTOB, CBOWCTBaMU XMMUYECKUX 37IEMEHTOB U UX COEANHEHMIA.

PesynbraTbl 06y4yeHus

ON 5 CssasbiBaThb y4e6Hblii MaTepuasn o BCEM BOMNPOCaM LUKOJbHOW M BYy30BCKOW MPOrpaMMbl XUMMUYECKUX U GUOSIOrMYECKUX
AUCLUNININH JJ151 TOBCEAHEBHOM MPOGECCHOHaNbHOM eSTeNIbHOCTU U MPOJOIKEHUS 06pa30BaHusi B MarncTparype.

ON 6 CuctematnanpoBaTb TEOPETUYECKMI MaTepuan Mo pyHAaMeHTaabHbIM AUCLUNINHAM NPYU CaMOCTOSITE/IbHOM MOUCKE, aHann3e,
M 0T6OpPE HEO6XOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHNN U nepegayde.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

- CBSA3bIBaTb U3/IOXEHNE OTAE/IbHbIX PA3/€/10B XMMUM, OCBELLaroLMX CBONCTBA METAsII0B U HEMETAJIJIOB, U UX COEAUHEHUI.

- OnucbiBaTb KOMIIEKC BECbMa LEHHbIX (PU3UKO- XUMUYECKUX CBOMCTB HOBbIX K/1IAaCCOB XUMMYECKMX COEAMHEHWN MEeTassioB U
HeMeTaslsioB.

- PeluaTb pacyeTHble U 3KCMIEPUMEHTAIIbHbIE 3a/Ja4y M0 XUMUM 371IEMEHTOB.

- [poBognTb NabopaTopHble paboTbl U HECIIOXKHBIE OMbIThI.

- O6DBSCHATb YCTOWYMBOCTD BELECTB M HaMpaB/IeHHOCTb MPOLECCOB, MEXaHN3Mbl XUMUYECKUX PeaKLui.

- OnucbIBaTh XapaKTEPUCTUKU 3JIEMEHTOB U UX COEAUHEHUI.

- CpaBHMBaTb COCO6bI MOyYeHUs], PUNYECKME U XUMUYECKME CBOWCTBA BELLECTB.

MpepekBU3NTbI

LLIKonIbHbI KypC

MocTpekBusuThbl

basosbie v npopunupyrome gucymnamtol Of

Xumusa Taxxenbix MeTanioB

Limkn anucumnnuHbl BasoBble ancuUnANHbI
Kypc 1

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI



JaHHasa gucuymnavHa npefycMaTpuBaeT U3yHYeHWUEe OHATUS O TSXKesbIX MeTasllax, MX CBOWCTBa M Kiaccupukauuio, Murpauuo u
cojepxxaHue nx B OCHOBHbIX 06bEKTaxX OKpy)xaroLyen cpeabl. [pu n3ydeHnmn Kypca y o6ydaromxcsi (popMUPYHOTCS CUCTEMHbIE 3HAHUS
0 TSXKEeNbIX MeTasnax, popMax Ux HaxoXAeHUs B 06bEKTaxX OKPyaroLyen cpefbl, 06 eCTECTBEHHbIX M TEXHOMEHHbIX MCTOYHUKAX UX
MoCTynieHus, o pakTopax u MexaHM3Max HaKoraeHusl TSXKENbIX METaIZIOB B 06 beKTax OKPYXKaroLLel cpesbl.

Llenb nsyyeHus gUCLMNINHbI

Hartb yriy6neHHoe n3sioxeHue oTAe/1bHbIX Pa3fesioB XMMUK, OCBELLAIOLLMX CBOWCTBA TSXKEbIX METaJJIoB U UX COeANHEHUIA.
PesynbraTbl 06y4eHus

ON 5 Csa3sbiBaTb y4ebHbIi MaTepuas o BCeM BOMPOCaM LUKOJIbHOW U BY30BCKOMW MPOrpaMmbl XUMUYECKUX U OUOJIOTNYECKUX
ANCUNNANH A5 TOBCEAHEBHOM NPOpECCUOHaIbHO AeATEIbHOCTU M MPOAOIKEHNST 06pa30BaHUs B MarucTpaTtype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTeEPUas Mo yHAaMeHTa bHbIM AUCUMIINHAM MPU CaMOCTOSITE/IbHOM MOUCKE, aHasIn3e,
M 0T60pE HEOBXOAMMOU MH(OPMaL MK, ee Npeobpa3oBaHMM, COXPaHEHUN U nepegaye.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- 06bsICHATL Haubosiee BaXKHbIE MOJIOKEHUS O0OLLel,, HEOPraHNYecKon u (U3NYECKOH XUMMM, KaCalOLUMXCS XUMMUU TSXKEsbIX
MeTassios.

- OnucbIBaTh Knaccugpukaumro u CBONCTBA TSAXKesbIX METasl0B.

- CgpopmynupoBaTb OCHOBHble 3aKOHOMEPHOCTU MUrPaLMm U COAEPIKAHUS TSXKE/bIX META/IIIOB B 06bEKTaX OKPYXKaroLLesi cpeabl.

- CpaBHuBaTb aKTopbl HAKOIMIEHMUS TSXKENIbIX META/IZIOB B O6bEKTaX OKPYKaroLyen cpesbl.

- AHann3npoBaTb MexaHU3Mbl HaKOMJIEHUS TSXKENIbIX METa/IZIOB B O6bEKTaX OKPY)KaroLewn cpesbl.

- [lpon3BoanTb pacyeTbl COAEPXKAHUSA TSXKEbIX METa/I/IOB METO4aMU MaTeEMaTUYECKOM CTaTUCTUKMN.

- [MpoBognTb nabopaTopHbie PaboTbl M0 ONPEAESEHNIO KOHLEHTPaLMM TSXKE/bIX METaJsII0B B BOAE, T0YBE, PACTEHUSIX.
MpepekBU3NTHI

LLIKonbHbIA KypC

MocTpekBu3UTbI

basosbie v npopunnpyroymne gucymnanHol Ol

MaTtemaTuka B eCTeCTBO3HaHUMU

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunyecTBo akafieMnyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMIMIIUHDI

Obyuyarowymecs 06nafar0T HEO6XOAUMbIMU 3HAHUSIMU 10 M3OPaHHbIM pasfenaM MaTeMaTuku. B ripouyecce n3yyeHUs AUCLMIMINHBI
obyyarolymecsi paccMaTpuBarOT OCHOBHbIE BOMPOCbI TEOPUM BEPOSATHOCTEN M MaTeMaTU4YecKo#W CTaTUCTUKKM, MaTeMaTuyecKoro
aHanmsa u Teopuu rpagoB. CTy[eHTbl MPUMEHSIIOT MaTeMaTuyeckue 3HaHWsA pu COCTaB/IEHUN YPaBHEHUU C OAHUM U [ABYMS
HEen3BeCTHbIMM, OKpYyriieHusi uuces, aunpdepeHynanbHoe wucuucieHne GyHKUMA O[JHONM U ABYMSA MepeMeHHOW B pacyeTtax
KO/IM4eCTBEHHOI 0 OnpeAesieHNs BeLecTBa.

Llenb usyyeHus aucuunnmHbl

0O3HaKOMUTb C OCHOBaMM 3/IEMEHTOB BbICLLEN W JIMHENHOU anre6pbl, AuddepeHnanbHbIX U MHTErpasabHbIX WCYUCSIEHWI, Teopue
BEPOAITHOCTEN U MaTeMaT4YeCKON CTaTUCTUKMN

PesynbraTbl 06y4yeHus

ONS8 lNpeactaBnATb pe3ynbTaThl 9KCIEPUMEHTANIbLHO —MUCCIe[0BaTeNbCKON paboTbl B BUAE OTYETa, Hay4YHOro [OoK1asAa, CoOO6LLEeHuS,
BbIBOAOB.

ON9 UHTerpupoBaTb OCHOBHbIE MOJIOXKEHUS, MOHATUS U 3aKOHbI B 0671aCTU XUMUN U CMEXHbIX €CTECTBEHHOHAYYHbIX AUCLUNINH NPU
06BACHEHUMN TEOPETUYECKMX U MPaKTUYECKUX 3adaHW.

ON10 Ucnonb3oBaTb eCTeCTBEHHOHAYYHble TepMUHbI B NPOPECCUOHANIbHbIX LiesIsiX.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- MPUMEHSITb 3HaHNs1 Pa3[esioB MaTeMaTUKM B pacyeTax KOJIM4eCTBEHHOro orpeseseHnsi BeLLecTBa;

- KOHCTpyMpoBaTb MateMaTnyecKne MoZesn XMMNYeCKUX npoLeccos;

- NPOBOANTb (PUINKO-XUMUYECKME pacyeTbl pe3y/ibTaToOB NCCAe0BaHUSA U UX KOJIMYECTBEHHYIO OLEeHKY;

MpepekBU3NTbI

LLIKonIbHbI KypC

MocTpekBu3uThI

Bba3zoBble v npopunupyrowme aucymnnanHsi Of1

MaTtemMmaTnyeckasa CTaTUCTUKA B XUMUMU

Limkn ancumnnuHbl BasoBble aucuUnANHbI
Kypc 2

KonunyecTBo akaieMn4eckmx KpeauTos 5

®dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaep)xaHus AUCLUNIIUHDI

B kypce paccmatpuBaroTcsi  MeToAbl (aKTOPHOro rjaaHMPOBaHUSI SKCNEPUMEHTA AJIS1 MOMUCKA OMTUMaJIbHbIX YCI0BUI NPOBEAEHUS
aHasinsa. O6y‘-lal'OLLll/leCFl npno6perafor HaBblKW COCTaBJIeHUA NJlaHOB pas3J/In4HbiX BUAOB OKCMEPUMEHTOB, OCBanBarOT Crnoco6bl
O6pa6OTKI/1 pe3ynbtaTtoB aHasin3a u rNPUHATUA PELUEeHNA. KprOM npeagycMoTpeHbl rnpaso Bbl60pa nyTeﬁ npoBefeHnA sKcriepyumeHTa mn
O6pa6OTKI/1 AaHHbIX (nposepKa HAOCTOBEPHOCTU IKCNepnuMeHTa pasHbiMn Metogamun n ,qp.), cocCTaBJ/leHUsa MmateMaTu4eCcKunx Mogeneﬁ,
onpejesieHne 06BEKTOB U obecrnedyeHmne pernpe3eHTaTuBHOCTU JaHHbIX NCcc/ieJoBaHUA.

Lienb usyyeHus gucuunIvHbl

O3HaKOMUTbCSI C OCHOBHbIMM metogamun mMaTemMaTU4yecKoU CTaTUCTUKN B XUMUN.

PeaynbraTbl 06y4eHus

ON8 npeACTaBJ'IFITb pe3ynbTatbl 3KCNepnMeHTaslbHO —MccnegosareanKoﬁ pa6OTbI B Buge otyetra, Hay4YHoOro goknaja, COO6LL[eHMFI,
BbIBO4OB.



ON9 UHTerpupoBaTb OCHOBHbIE MOIOXKEHUS, MOHSATUSA U 3aKOHbI B 061aCTU XUMUN U CMEXXHBIX €CTECTBEHHOHAYYHbIX AUCUUIIINH NPU
O0ODBSICHEHNMN TEOPETUYECKUX U MPAKTUYECKUX 3afaHUi.

ON10 Ucnonb3oBaTb eCTECTBEHHOHAYYHbIE TEPMUHbI B MPOPECCUOHANbHBIX LiENSIX.

PesynbraTbl 06y4eHuMs No gucunnInHe

- MPUMEHATb MaTeMaTUYeCKne MEeTOAbI MPY PeLLeHNM TUMOBbIX MPOpEeCcCMOHabHbIX 3a4aY;

- [1aHWMPOBaThb MPOLECC MaTeMaTUYECKOK 06PabOTKM SKCIEPUMEHTANbHBIX JaHHbIX;

- [IPOBOAUTL NPaKTUYECKME PACYEThI M0 UMEIOLYMMCS IKCEPUMEHTANIbHbLIM AaHHbIM MPU UCMOSIb30BaHUN CTaTUCTUYECKMX Tab/InL;
MpepekBU3nTbI

LLIKonbHbIA KypC

MocTpekBu3uTbI

Bbasosbie v npopunnpyroymne gucymnanHbl Ol

MaTtemaTtuyeckoe MogenMpoBaHue aKCnepuMeHTa

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunyecTBo akafeMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

B paHHOM Kypce paccmaTpuBarOTCsi BOMPOCHI MCMO/b30BaHUSI XeMOMETPUYECKUX NPOLeRYyp Mpu aHain3e 3KCrepuMeHTasbHbIX
JaHHbIX B Pa3/IMyHbIX 06/1aCTX XUMuK. [1pn N3y4eHUn XeMOMETPUKN 06yHaroLYNECs] UCMOMb3YHT METOAbI U CPEACTBA XeMOMETPUKMN
A9 pelueHnsl 3ajady XMMMUYECKOro aHasmsa, [y6e BHUKHYTb B TEPMUHOJMIOIUIO, MPUMEHSIEMYIO MPU 06paboTKe XUMMUYECKOM
uHpopmaumnn. Takxe o06yyaroLMecss WCMOIb3YIOT COBPEMEHHbIE MPOrpaMMHbie CPeACTBa 06paboTKM  3KCHEepUMEHTasbHOM
uHpopmaymm (Microsoft Office Excel, Open Office. org Calc).

Llenb usyyeHus aucuunnmHbl

MN3yunTb BONPOCHI UCMOIbOBaHUA MHOMOMEPHOIO MOAX0A4a OCHOBaHHbIe Ha (hopMasibHON JIOruKe, NPy MaaHNPoOBaHUN IKCNepPUMeEHTa
M aHann3e ero pesysbTaTos.

PesynbraTbl 06y4eHus

ONS8 lNpeacTaBnATb pe3ynbTaThl 9KCIEPUMEHTA/IbHO —MUCCIE[0BaTENbLCKON paboTbl B BUAE OTYETa, Hay4YHOro [JOK/1asa, COObLLEeHMS,
BbIBOAOB.

ON9 UHTerpupoBaTb OCHOBHbIE MOJIOXKEHUS, MOHATUS U 3aKOHbI B 06/1aCTU XUMUN U CMEXHbIX €CTECTBEHHOHAYYHbIX AUCLUMNINH NPU
0ObACHEHNUMN TEOPETUYECKMX U NPaKTUYECKUX 3afaHW.

ON10 Ucnonb3oBaTb ecTeCTBEHHOHaYyYHbIE€ TEPMUHbI B PO ECCUOHAsIbHBIX LiEISIX.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- [lpogeMoHCTpMpoBaTh TEOPETUYECKOE U PAKTUYECKOEe NMOHUMaHNe XeMOMETPUYECKON KOHUenumu A4J1s1 MHTeprpeTaumumn C0XHbIX
(xuMmnyeckux) laHHbIX 1 POLJECCOB.

- [/1aHUPOBAThb U OLEeHNBATb (XUMUYECKNE) SKCIIEPUMEHTbI, B KOTOPbIX Ha PE3Y/bTaT BIMSIET MHOXECTBO MEePEMEHHbIX.

- OCBOWUTb TUIMUYHbIE MHOIOMEPHbIE TPUSTIOXKEHUA B HayKe U MPOMbILLIEHHOCTH, Takme KakK KOJIMYeCTBEeHHble COOTHOLUEHUS
CTPYKTYpPbl U CBOMCTB, MHOrOMepHasi Ka/inMbpoBKa, MHOroMepHasi Kiaaccugukauus, a TakXe MOHUTOPUHI W yrnpaBJieHne
MPpON3BOACTBEHHbLIMU U APYTrMMM fIpoLjeccami.

lMpepekBU3NTHI

LLIKONIbHbI KypC

MocTpekBu3nUTbI

basosbie u npogpunnpyroiymne gucymnanHol Ol

KayecTBEHHbIN U KONMUYECTBEHHbIN aHaNU3

Linkn gucumnnmubl basoBble AUCLUMANHDI
Kypc 2

KonunyecTBo akafieMnyecknx KpeanTos 5

dopMa KOHTPONS 3HaHUW OK3amMeH

KpaTkoe onucaHue copepxaHusa QUCLUMIUHDI

JaHHbIi Kypc paccmaTpuBaeT CUCTEMY KayeCTBEHHOro aHa/iv3a KaTWOHOB M aHMOHOB M KOJIMYECTBEHHOro cocTaBa BeLyecTB.
KayuecTBeHHbIN 1 KONNYECTBEHHbIN aHan3 Crioco6CTBYeT Pa3BUTUIO HaYYHOro MoAXoAa K U3YYEHUI0 XUMUYECKUX SIBAEHNH, MToMoraeT
BblpabaTbiBaTb YMEHUSI paccMaTpuBaTb XUMUYECKUE SIBJIEHUS B UX B3aMMOAEWCTBUM W CBA3M, NPaBWUIbHO YCTaHaBAWBATb B HUX
MPUYNHBI U CIEACTBUS, A€/1aTb JIOrMYECKME BbIBOAbI M BbipabaTbiBatOT HaBbIKU, HEOOXOAUMBbIE yYUTENIO.

Llenb usyyeHus aucuunnmHbl

N3y4eHne 0CHOBHbIX pa3fesioB aHaIMTUYECKON XUMUM.

PesynbraTbl 06y4yeHus

ON 5 CBsa3biBaTb y4YebHbIVi MaTepuasa M0 BCEM BOMPOCaM LIKO/bHOM M BYy30BCKOW MPOrpamMmbl XUMMYECKUX U GUOSIOrMYECKUX
ANCUNININH 47151 TOBCEAHEBHOM MPOGeCCUOHaNIbHON AeATEIbHOCTYU U MPOAO/DKEHNS] 06pa3oBaHNsl B MarucTpartype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno QyHaaMeHTabHbIM ANCUUIIIMHAM MPU CaMOCTOSITESIbHOM MOUCKE, aHa/In3e,
M 0T60pPE HEOBXOAMMOU MH(pOPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHNN U nepegayde.

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

- OnpegensiTb KA4YeCTBEHHbIV N KOJINYECTBEHHbIN COCTaB XMMUYECKNX BELLECTB;

- KnaccuguuympoBaTb aHWOHbI U KaTUOHbI 10 rpynnam;

- [NpuMeHATb Ha NpaKTUKe 3HaHUs1 06 ONpeAesIeHNN Ka4eCTBEHHOIO U KOJIMYECTBEHHOIO COCTaBa BeLLecTBa.

MpepekBU3NTbLI

06Lyas n HeopraHudeckast XMMusi

MocTpekBu3uUTbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O



MeToab! BbigeneHus n OYNCTKU BELLLECTB

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunyecTBo akafeMmyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUI Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

JaHHas gucymnanHa paccmaTpuBaeT MeTOAb! BbIAE/IEHUS] U OYMCTKM BelLecTB. PaccmaTpuBaroTcsl Takue MeTobl PasfesieHnst CMecu
BeLeCTB, KakK (uabTpauusi, LEHTPUGYrnpoBaHUE, OCaXKAEHWe, JeKaHTauus, MeperoHka, MepekpucTann3auns, BO3rOHKa W
cy6nmmaymsi, SKCTpakyms, xpomatorpagus. lpy n3yyeHun [aHHOro Kypca obydaroLymecs yyaTcsi MCrob30BaTb TEOPETUYECKME U
MpaKTUYeCKne 3HaHWs 1Mo METohaM BbIENIEHUS U OYUCTKM BELYECTB AJ151 MOBCEAHEBHOMN MNPOGECCHOHaNbHON AeSTENbHOCTH U
MPOJOMKEHNS 06pa3oBaHUsl B MarncTpaType.

Lienb usyyeHus aucuunnmHbl

YcBoeHue 3HaHWIi B 0671aCTH U3NYECKUX METOZOB B XUMUYECKUX UCCIIE[O0BAHUSIX.

PesynbraTbl 06y4yeHus

ON 5 CBsa3biBaTb y4YebHbINi MaTepuasa M0 BCEM BOMPOCaM LIKOJbHOM M BYy30BCKOW MPOrpamMmbl XMMMUYECKUX U GUOSIOrMYECKUX
ANCUMNANH J47151 TOBCEAHEBHOM NPOpeCcCUoHabHO AeSsTE/IbHOCTY M MPOAOJIKEHUS] 06pa30BaHNsl B MarncTpaTtype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTeEpUas Mo yHAaMeHTa bHbIM UCUMIINHAM MPU CaMOCTOSITE/IbHOM MOUCKE, aHasIn3e,
M 0T60pPE HEOBXOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAaHEHUN U nepegaye.

PesynbraTbl 06y4eHuMs No gucuunanHe

- OnucblBaTb METOAbI BbIAEIEHUS M OYNCTKU BELLECTB

- BblbupaTb HEO6X0AMMBIN METOZ NPM OYUCTKM 3arpsi3HUTENElN B OKpYy)KatoLel cpese

- CpaBHuBaTb 3(eKTUBHOCTb BbI6GPAHHOIO METOa OYMCTKU BELLECTB

MpepekBU3NTbI

O6Lyas n HeopraHu4eckas XuMusi

MocTpekBu3uThbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

MeToab!l XxpoMaTorpaduyeckoro aHanumsa

Limkn aucumnnuHbl BasoBble gucuMnANHbI
Kypc 2

KonunyecTBo akaieMnyeckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

JaHHas gucymninHa paccMaTpuBaeT OCHOBbI XpOMAaTorpauyeckoro aHaamsa, NPUHUMIMbI, UX BUAbl, Takue Kak ra3oxuKoCTHas,
JKMAKOCTHO-)XXMNAKOCTHas, TOHKOC/I0MHasA u 6yMaxkHasi xpomaTtorpagus, a Takxxedusnyeckne MeTofbl B XUMUYECKNX UCCIIE0BaHUSIX.
Mpn n3ydeHnn Kypca obyyaroLymecs CUCTEMaTU3UPYIOT 3HaHMS 06 WCMOJb30BaHMU OCHOBHbIX 3@KOHOB U MOHATUIA XUMMUYECKUX
ANCLMMINH 1IPU PELUEHUN IKCNEPUMEHTasIbHbIX, PACYETHbIX U UHbIX 3aAay MOBbILIEHHOWN CI0XHOCTU B MPOpECCHOHaNbHbIX LensXx.
OcBauBaroT METOAMKY NPOBEAEHUS BUOB XPOMOTOrpaguyeckoro aHaan3a.

Llenb nsyyeHus AuCLMNINHbI

M3yyeHne 0CHOBHbIX METOA0B XpOMaTorpaguyecKoro aHaansa

PesynbraTbl 06y4YeHus

ON 5 CBsa3biBaTb y4YebHbIVi MaTepuasa o BCEM BOMPOCaM LKOJbHOM M BYy30BCKOW MPOrpamMmbl XMMUYECKUX U GUOSIOrMYECKUX
AUCLMMIINH A7151 NOBCEAHEBHOM MPpogeccuoHanbHoM AessTeNIbHOCTY U MPOJOIIKEHUS] 06pa3oBaHuUs B MarncTpartype.

ON 6 CuctematnanpoBaTb TEOPETUYECKUI MaTepuas rno pyHaaMeHTaIbHbIM AUCYUMINHAM MIPU CaMOCTOSITESIbHOM MOUCKe, aHanse,
1 0T60pE HEOOXOAUMOV MHBOPMaLMK, ee MPeobpa3oBaHN, COXPaHEHUN U nepegave.

PesynbraTbl 06y4eHuMs No gucuunanHe

- OnucblBaTb OCHOBHbIE METO/bI XpOMaTOrpapuyeckoro aHaansa;

- [lpuMeHsITb Ha PaKTUKe METOAbI XpoMaTorpapuyeckoro aHaan3a;

- CpaBHuBaTb 3((eKTUBHOCTb METOAOB XPOMaTOrpaghuyecKoro aHam3a Ha npaxkT1Ke.

MpepekBU3NTHI

O6wyas n HeopraHu4eckas XuMmusi

MocTpekBu3UTbI

basosbie v npogpunnpyroymne gucymnanHol Ol

AHaTOoMMA U MOpPOSIOrUsl pacTEHUM

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 1

KonunyecTBo akafieMnyeckmx KpeanTos 3

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMMIINHbI

JlaHHblii NpeAMeT 3HaKOMUT 06yqaroLUMXC C MHOr006pasneM pacTUTESIbHOrO MUPa, M3ydaeT aHaTOMUYECKUe N Mopgosornyeckme
0CO6EHHOCTU CTPOEHUS PACTEHUM,06bACHAET PasNumus M CXOACTBA B CTPOEHWUM HUBLUMX M BbICLUMX PaCTeHW U UX [Y6OKYH
B3aMM0O3aBUCUMOCTb OT OKpyxaroLjei cpesbl. Onupasicb Ha COBPEMEHHbIE HayyHbie UCCEe0BaHNS O MaKpO-1 MUKPOCKOMMYECKOM
CTPOEHUN PacTeHi KYpC, C YYETOM CTPYKTYPHbIX OCOBEHHOCTeH, pacKpbiBaeT 0CO6EHHOCTM CTPYKTYPbi Kax[oro opraHa ¢ TOYKM
3peHuss OHToguIoreHesa.

Lienb nsyyeHmsa gucuuninHbl

rokasaTtb NpeaMeT U 3ajauyu AUCUMIINHBI, €€ MOJIOKEHNE B CUCTEME BUOTIOTMYECKUX 3HaHWI, 03HAaKOMJ/IEHUE C MHOroo6pasnem
pacTUTesIbHOro MUPa, U3y4YeHne 0CO6EHHOCTEN CTPOEHUS U Pa3MHOXEHUS PACTEHUIA.

PesynbraTbl 06y4yeHus



ON 6 CuctemaTnsmpoBaTb TeOPETUYECKMI MaTepuas Mo ¢yHAaMeHTa bHbIM AUCUUMINHAM MPU CaMOCTOSITE/IbHOM MOUCKE, aHan3e,
M 0T60pEe HEOBXOAUMON MHGOPMaLMK, ee NMPeo6pa3oBaHNM, COXPaHEHUN U repegave.

ON7  [leMOHCTpupoBaTb TEOPETUYECKME OCHOBbI M COBPEMEHHbIE TEHZEHUMN Pas3BUTUS GUOJIOMUM, MWCIOb3YS 3HaHWUS O
pasHoo6pasMn U (yHKLMOHUPOBAHMM GUOSIOTMYECKUX CUCTEM, MX MHOroo6pasuu v 3BOJIOLMM, YPOBHEBYH OPraHWU3aLuio XXWUBOW
npupoabl.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

TpaHcanpyeT yuebHyro MHGOPMaLKIo, yIUT

€aMoCTOSITe/IbHO J06bIBaTh 3HAHUS

ON10 - Wcnonb3oBatb TeopeTn4yeckne u TrpPakKTU4eckne 3HaHuUA o 610J10MrMYECKUM aucuyunrisinHam 44 I'IOBce,quBHOﬁ
I'IpOd)eCCMOHa}'IbHOIZ AEATEJIbHOCTU U NMPOLJOJIDKEHNA O6pa3OBaHMﬂ B Marucrtpartype.

MpepekBU3UTDI

LLIKonbHbIA KYpC

MocTpekBu3uTbI

Bbasosbie u npopunnpyroymne gucynnantbi O

CucTemaTuka BbICLUMX pacTeHUM

Linkn aucumnnuntbl basoBble gucunMnInHbI
Kypc 1

KonunyecTBo akafeMnyecknx KpeanTos 3

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

JaHHas gucumnianHa usyyaet knaccupukauuio BUAOB BbICLUMX PAacTEeHWM, OTHOCALUMXCS K pa3fesly pUHMOPUTbI, MOXOO6pasHbIE,
naayHoBuAHbIE, NCUI0TO06Pa3HbIE, XBOLLEOOPa3HbIE, rOJI0CEMEHHbIE U MOKPbITOCEMEHHbIE PacTeHUH, B 3aBUCMMOCTU OT aHaTOMO-
MOp@OSIOrn4Yecknx 0COOEHHOCTEH CTPOEHUS, OCOBEHHOCTEN Pa3MHOXEHUS. A TakXe 3HaKOMWUT C CUCTEMAaTUKOM M MO[POGHOM
XapaKTepuUCTUKON PacTeHui, OTHOCALUMXCA K K/1acCy MeYeHOYHUKOB MXOB, JIMCTOBbIX MXOB, M/1ayHOB, CEMEHHbIX MarnopOTHUKOB,
CaroBHUKOB, K KJ1acCy OAHOAO0JIbHbIX N KNnaccy ABYAO/bHbIX.

Llenb nsyyeHus guCLMNINHbI

crocob6cTBOBaTh  MOArOTOBKE MOJIOAbIX CreynannucTtoB — 60TAaHMKOB K UCCeA0BaTesIbCKON paboTe:  3arloMuUHaHue u
BOCpou3Be[eHNe N3y4eHHOro MaTepmasia; 0CBOEHNE 60TaHNYECKUX METOAOB B MPaKTUYECKOM U UCCe[0BaTe/IbCKON paboTe; yMeHue
aHanmn3npoBaTh U3YYeHHbI MaTepualsl,; npaBusibHas OLeHKa n3y4eHHoOro matepmana.

PesynbraTbl 06y4YeHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno yHaaMeHTaIbHbIM ANCYUMIMHAM IPU CaMOCTOSITE/IbHOM OUCKe, aHaIn3e,
M 0T60pe HEO6XOAMMON MHPOPMaLMK, ee Mpeobpa3oBaHNm, COXpPaHEHUN U repejave.

ON7  [leMOHCTpupoBaTb TEOPETUYECKUE OCHOBbI M COBPEMEHHbIE TEHAEHUMN Pas3BUTUS OUOJIOMUM, MWCIMOJb3YA 3HaHWUS O
pasHoobpasun U (yHKLMOHUPOBaAHMM GUOSIOTUYECKUX CUCTEM, UX MHOroo6pasuu u 3BOJIOLUM, YPOBHEBYHO OPraHWU3auuto XXWUBOM
npupoabl.

PeaynbraTbl 06y4eHus No AucuunanHe

- [lpoBoanTb MosHoe MOPQOIOrMyecKkoe onucaHne BbICIUMX PAacTeHUN C y4eTOM crieyn@uKku CTPYKTYPHOW OpraHusauuu
npejcTaBuTesel pasHbIX OTA€E/10B;

- OnpeaensTb TaKCOHOMMYECKOE MOI0XKEHNE BbICLLINX PACTEHUI Ha OCHOBE aHa/In3a ux aHaToMO-MOPGOI0rMYeCKuX NpPU3HaKos;

- CocTaB/iAITb MOJIHYIO XapaKTePUCTUKY OCHOBHbIX OTAE/I0B BbICLUMX pacTeHu, nsjaaratb COBpeMeHHble B3IJ/Isifibl Ha 9BOJIOLMIO U
NI0reHnIo OCHOBHbIX CUCTEMATUYECKUX TPY.;

MpepekBU3NTHI

LLIKonbHbIA KypC

MocTpekBu3UTbLI

basosbie v npopunnpyroymne gucymnanHol O

9BONIOLMOHHANA aganTaumua pacTeHUn

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 1

KonunyecTBo akajeMunyecknx KpeanTos 3

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI

JaHHas gucumnanHa n3yyaet npoUCXOXAEeHNe, afganTaluto, 3BOIIOLNOHHOE PasBUTUE MEPBUYHBIX BOAHbIX PACTEHWH, N pacTeHui B
LjesI0M, pacTeHuii MepBoro CyxornyTHOro NMPOUCXOXAEHUS, KOPHeH, cTe6el, IMCTbeB, LUBETOB, CEMSAH.B xoge nsydyeHns AUCLMMINHDI
CTYAeHTbl 03HAaKOMSATCS CO CTPOEHWEM BOAOPOC/IeN BOAHbLIX PacTeHUH, OCOGEHHOCTAMM MpoLecca UX Pa3MHOXEHUS, a TaKxe
ycTaHaB/MBaKOT 3aBUCUMOCTb Pas/IMYHbIX COCO60B Pa3MHOXKEHUS CeMSIH pacTeHWi OT roCTereHHON agantaumn v MOHUMaT
MPUYNHHO-CNIEJCTBEHHbIE CBA3U NMPUPOAHbIX ABIEHU.

Llenb nsyyeHus aucuunnmHbl

dopmupoBaHme ANANEKTUKO- MaTeEPUANIUCTUYECKUX B3r/ISA0B O6YYaKOLUMXCS, OBbILLIEHNE CMNOCOOHOCTU K GUOSIOrMYECKOMY
MbILLIEHUIO, 06 BSICHEHNE MPUYNHHO-CIIECTBEHHBIX CBS3€H MPUPOAHbIX SIBIEHUH.

PesynbraTbl 06y4yeHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno pyHaaMeHTabHbIM ANCYUUIIMHAM PU CaMOCTOSITENIbHOM MOUCKE, aHaIn3e,
M 0T60pE HEOBXOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHUN U nepegayde.

ON7  [leMOHCTpupoBaTb TEOPETUYECKME OCHOBbI W COBPEMEHHbIE TEHAEHUMU pPasBUTUSI GUOSIOTMM, WCMONb3YS 3HaHUS O
pasHoo6pasun u (yHKLUMOHUPOBAHUM GUOSIOrMYECKUX CUCTEM, MX MHOroo6pasuu 1 3BOJSIHOLMM, YPOBHEBYIO OPraHM3aumio KMBOW
npupoasbi.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- [oHMMaEeT O MPOUCXOXAEHUN BULOB B pe3ysnbTaTe 3BOJOLMM, UCTOPUIO UX 3BOJIIOLMOHHOIO Pa3BUTUS, OCHOBHbIE MPUHLMMbI
MOMy/ALMOHHOMA M 3BOJTFOLMOHHOMN FreHETUKM.



- WcnonbsyeT pasnuyHble MeTOAbl 3BOOLMOHHON 6GMOMOrMM [J19 OBBSICHEHUS OMPEAENIEHHOr0 3BOJIIOLMOHHOIO (akTopa;
onpegensieT cucteMaTMyecKoe rMoJIoXeHne BugoB.

- O6BbSICHAET OCHOBHbIE TEOPUU U METOAbI 3BOJIIOLUUOHHOMN 6uonoruu, pUMEHSITb 3TU NPUHUNIBLI A5 PELLUEeHNST 3BOJIFOLMOHHbIX
Mpo6sieM, C KOTOPbIMU 06yYaroLMICSl CTOJIKHETCS B CBOEH 06/1aCTH UCC/IE[0BaHNS: KIIETOYHON M MOJIEKYISIPHOM GUOSIOrNN, FEHETUKE,
usnonorum, aKoaorum.

lMpepekBU3NTHI

LLIKONbHbI KypC

MocTpekBu3nUTbI

Bbasosbie v npogpunnpyroiymne gucymnanHol Ol

Opl'aHVI‘-IeCKaf-l XuMus

Linkn gucumnnmHbl Mpodunupytowwme AUCUUNINHbI
Kypc 2

KonnyecTBo akafeMnyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW OK3aMeH

KpaTkoe onucaHue copepXxaHusa QUCLUMAUHDI

JlaHHbI Kypc paccMaTpuBaeT OCHOBHbIE K/1aCCbl OPraHU4YeCcKuX BeLeCcTB, B3auMHbIE NMPeBPaLyeHNss MeXAY HUMM, MOHATUS OBLYHOCTH
W pasmmumii B (U3NYECKUX U XUMUYECKUX CBOWCTBAX, OCHOBHbIE TUMbl MEXaHW3MOB OPraHUYECKUX peakuumh u MEeTOoAbl UX
YyCTaHOBJIEHUS, MPUHLMNIBLI U OCHOBbI XUMUW XUBOW Npupoabl. Kypc HanpaB/ieH Ha pa3BUTHE ¥ 00yYaroLUMXCA CUCTEMHbIX 3HAHWI O
CBOJCTBAX, CTPOEHUN U XUMUYECKOM IMOBEAEHUN M COBPEMEHHBIX MPEACTABIEHUSX O MPUPOAE XUMUYECKOW CBSA3U OpraHUYecKux
coeqnHEHN.

Llenb usyyeHus aucuunnmHbl

V3yyeHne CTPOeHME M XUMMUYECKME CBOWCTBA OCHOBHbIX TUIOB OPraHWYeCKUX COEAMHEHWM, Hanbosee BaXKHble HanpaB/ieHUs
MPaKTUYECKOro NCrosib30BaHUSI OPraHNn4ecKux CoeZJMHeHN.

PesynbraTbl 06y4yeHus

ON 5 CBsa3biBaTb y4YebHbIi MaTepuasa M0 BCEM BOMPOCaM LKOJbHOM M BYy30BCKOW MPOrpamMmbl XMMUYECKUX U GUOSIOrMYECKUX
ANCUNININH 47151 TOBCeAHEBHOM MPOgeCcCUoHanbHOM AeATE/IbHOCTYU U MPOZO/DKEHNS] 06pa30BaHNsl B MarucTpartype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno QyHaaMeHTaIbHbIM ANCYUIIIMHAM MPU CaMOCTOSITE/IbHOM OUCKE, aHa/In3e,
M 0T60pPE HEO6XOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHUN U nepegayde.

PesynbraTbl 06y4eHuMs No AucuunanHe

- JIEMOHCTPUPOBaTh (pyHAAMeHTaslbHble 3HaHNS 3aKOHOB Y TEOPUM KI1aCCUYECKOUN U COBPEMEHHOM OPraHN4ecKom XuMnum;

- onucbiBaTb MexaHNU3Mbl XMMUYECKOW peakLnm;

- [POBOAUTb XUMMYECKME IKCMEPUMEHTbI M0 U3YYEHUIO (PU3NKO- XMMUYECKUX CBOWCTB, MAEHTUDUKALUN BaxKHENALIMX KJ1acCOB
OpraHN4ecKnx COeaNHEHNI C COBTHOAEHNEM TEXHUKM 6€30M1aCHOCTU IKCMEPUMEHTA.

MpepekBU3NTbI

06Lyas u HeopraHu4eckasi XuMusi
MocTpekBu3uThbI

Bba3zoBble v npopunupyrowme aucymnnanHsl O

Xumusa ANIeMeHTOoOopraHn4YecKux coeiuHeHuNn

Limkn aucumnnuHbl Mpodunupytome gucLUnAnHbI
Kypc 2

KonunyecTBo akaieMn4yeckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

Mo p[aHHOW AMCUMNIMHE CTYAEHTbl 3HAaKOMATCS C  (U3NKO- XMMUYECKAMM CBOMCTBAMM U  MPUKIAAHBIMU  acrieKkTamu
9/IEMEHTOPraHU4YecKux CoeanHeHn. B npouecce wusyyeHuss A[uUCUNMINHBI  CTYAEHTbI OOGCYX[ArOT OCOBEHHOCTU CTPOEHUS
5/1eMEeHTOOPraHNYeCKNX COeANHEHUI, paccMaTpuBarOT MexaHU3Mbl U yCII0BUS MPOTEKaHNUS peakunii 1 MeTOAbl CUHTe3a, KOTopble
MpeACTaBsOT MPaKTUYECKYH LIEHHOCTb 3/1EMEHTOOPraHNYeCKUX COeauHEHun. [pu uydeHun AuCUMNINHBI Yy O06ydaroLmXcs
OopMUpPYyOTCS COBPEMEHHbIE NMPEACTaBAEHNUS O XUMUN 3/1IEMEHTOOPraHUYECKMX COEANHEHU, €e POSIN N 3HaYEHUN 10 CPaBHEHUIO C
APYruMu XMMUYECKUMMN HayKaMmu.

Lienb u3yyeHus aucuunnmHbl

WN3yyeHne 2/1eKTPOHHOIO CTPOEHUS, CBOVCTB, MeXaHN3Ma peaKkLnii 9/1eMEeHTOOPraHN4eCKUX COeqUHEHNI

PeaynbraTbl 06y4YeHus

ON 5 CBsa3biBaTb y4YebHbIVi MaTepuasa M0 BCEM BOMPOCaM LIKObHOM M BYy30BCKON MPOrpamMmbl XMMMYECKUX U GUOSIOrMYECKMX
ANCLMMIINH AN151 NOBCEAHEBHOM MpogeccuoHanbHoM AessTeNIbHOCTU U MPOJOIKEHUS] 06pa3oBaHuUs B MarncTpartype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno pyHaaMeHTalbHbIM AUCYUNINHAM MIPU CaMOCTOSITE/IbHOM MOUCKe, aHan3e,
M 0T60pPE HEO6XOAMMOU MH(OPMALIMK, ee NPeobpa3oBaHMM, COXPaAHEHNN U nepedaye.

Pe3yanaTb| 06yqe|-wm no aucuuniuHe

- AeMOHCTPUPOBaTb TEOPETUYECKUI MaTepuasl 1o XMMmUM 371eMeHTOOPraHNYeCKnX COeaUHERNN;

- ycTaHaB/iuBaTb CBSI3b CO CMEXHbIMW Haykamy [rpu OOBSICHEHUWU MPUPOAbI  XUMUYECKON CBSI3N 3/IEMEHT OpraHn4yeckux
CoeANHEHWI N B3aUMHOI0 BJINSIHWE aTOMOB B MOJIEKYJIE;

- onuCbIBaTb MEXaHN3Mbl XUMUYECKOWN peakLnn C y4acTUEM S/IEMEHT OPraHNYeCKUX COEUHEHNI.

MpepekBn3nTbI

O6wyas n HeopraHndeckas XumMusi

MocTpekBu3uUTbI

Bbasosbie v npopunnpyroymne gucymnanHbl O

XuMua NpUpoaHbIX coeguHeHU



Linkn gucumnnuHbl MpodunupytoLLme AUCLMNANHDI

Kypc 2
KonunyecTBo akajeMn4eckmx KpeauTos 5
dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI

3TOT KypC 0xBaTbiBaeT OCHOBbI XMMUM YIrieBOAOB, INNN[OB, MOPHUPUHOB, BUTAMUHOB M aHTUOMOTUKOB, SABJISIKOLMXCH OCHOBHbIMU
KOMIMOHEHTaMM XXM1BbIX KI1ETOK, METOAbI MX CUHTe3a u aHaun3a. Kypc HarnpaB/ieH Ha paclumpeHne 3HaHui 06y4aroLLnxcs 0 XUMUYECKOM
CTPYKTYype u CBOWCTBax psfa COeAMHEHUI, BCTPEYarOLUMXCA B Npupoge. B xoae n3ydeHuss ANCUNIMINHBI Y CTYAEHTOB QOPMUPYIOTCSA
3HaHWUSA M yMEHWS, NMO3BOJISIFOLYME M1aHUPOBaTh CUHTE3 Pa3HbIX K/1aCCOB MPUPOJHBIX COEAUHEHUI N NMPOrHO3MPOBaTh UX BO3MOXKHYHO
61OI0rM4ECKY0 aKTUBHOCTb.

Lienb u3yyeHus aucuunnimHbl

W3yyeHne XuMn4ecKom CTPYKTYPbl, XAMUYECKUX peBpaLyeHnii 1 61Mo10rnyeckux GyHKLMA npupoaHbIX OpraHn4ecknx CoegnHeHni
PeaynbraTbl 06y4YeHus

ON 5 CBsa3biBaTb y4YebHbIVi MaTepuasa M0 BCEM BOMPOCaM LIKObHOM M BYy30BCKOW MPOrpaMmbl XUMMYECKUX U GUOSIOMMYECKUX
AUCLMIMIINH A4N151 NOBCEAHEBHOM MpogeccuoHanbHou AessTeNIbHOCTY U MPOAOIIKEHUS] 06pa3oBaHUs B MarncTpartype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno QyHaaMeHTalbHbIM AUCYUNINHAM 1IPU CaMOCTOSITESIbHOM MOUCKe, aHanse,
M oT60pPE HEO6XOAMMOU MH(OPMAaLMK, ee NPeobpa3oBaHMM, COXPaAHEHNN U nepeaaye.

PesynbraTbl 06y4eHuMs No gucuunanHe

- ¢opMynmpoBaTb OCHOBHblEe OHATUA O MPUPOAHbIX OPraHUYecKuUX COeAMHEHWN, 06 uX Kraccupumkauymm u ocobbix HU3NKO-
XUMWYECKMX CBONCTBAX;

- XapakTepu3oBaTb OCHOBHbIE 6MON0rNYecKne QyHKUNIA U METOAbI CUHTE3a MPUPOLHbIX OPraHNYeCcKnX COeNHEHNI;

- o6cy)xAaTb CyLjecTByroLMe M MepCrieKTUBHbIE 06/1aCTH MPUMEHEHUS TPUPOLHbBIX OPraHNYeCcKnX COeANHEHNI;

MpepekBu3nTbI

O6wyas M HeopraHudeckas XuMmusi

MocTpekBu3uUTbI

Bbasosbie u npogpunnpyroymne gucymnanHbl O

XnmMunyeckaa akKonorus

Linkn gucumnnmHbl Mpodunupyrowme aUCUUNANHbI
Kypc 2

KonunyecTBo akafeMnyecknx KpeanTos 5

dopMa KOHTPONA 3HaHUN SK3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMIIUHDI

JaHHbIi Kypc HarnpaB/ieH Ha fpuOBpeTeHne 3HaHui 06 OCHOBHBIX MPUHUMMAX XUMUM OKPYKarole#r cpefbl M uX [edCTBUSX B
JI0KasIbHbIX Y [1106a/bHbiX MacluTabax. B xofe usyyeHus AUCUMMINHBI CTYAEHTbI 06CYXAar0T U MPOrHO3UPYIOT OCEACTBUS BINSHUS
3arpsi3HEHUI Ha OKPY)XXaloLLyto CPeAy, UCMOoNb3YOT 3HaHUS B 0671acT (GU3UKK, XUMUK, HAyK O 3emse U 6uosnorun Ansi HayyHoro
060CHOBaHMA NPOLECCOB, aHa/NM3NPYOT OCHOBHbIE MPOLECCHI, NMPOTEKaKLMe C y4acTMeM 3arps3HsALMX BeLjecTB B aTMocdepe,
rugpocgepe u noyse.

Llenb usyyeHus aucuunnmHbl

M3y4nTb OCHOBbI XMMUYECKOW SKOJIOMMU B aClEKTE XUMUYECKOI0 3arpsi3HeHnss aTMocdepsl, ruapocepbl, nnTochepsl n 6uocepbi
PesynbraTbl 06y4eHus

ONS8 lNpeacTaBnATb pe3ynbTaTbl 9KCIEPUMEHTA/IbLHO —MUCCIE[0BaTENbLCKOW paboTbl B BUAE OTYETa, Hay4YHOro [JOK/1asa, COObLLEeHMUS,
BbIBOAOB.

ON9 UHTerpupoBaTb OCHOBHbIE MOJIOXKEHUS, MOHATUS U 3aKOHbI B 06/1aCTH XUMUN U CMEXHbIX €CTECTBEHHOHAYYHbIX AUCLUNINH NPU
06bACHEHNMN TEOPETUYECKMX U MPaKTUYECKUX 3afaHW.

ON10 Ucnonb3oBaTb ecTeCTBEHHOHaYyYHbIE€ TEPMUHbI B PO ECCUOHAsIbHBIX LiENISIX.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- 06CyANTb POJIb Pa3BUTUSI ECTECTBEHHOHAYYHbIX 3HaHWUI B PELLIEHUM PO6IEM COBPEMEHHOIO 06LECTBa;

- npeackasaTb M O6BACHUTb BO3MOXHbIE MYyTU MUIPaLuu v TpaHCHOPMaLMU XUMUYECKUX COEANHEHUIA B 0OBEKTaX OKpYyXaroLyel
cpeabl Nx BO3[eACTBME Ha 9KOCUCTEMbI;

- [faBaTb OLEHKY aHTPOMOreHHOro 3MEHEHNs1 06bEKTOB OKPY)KaroLLel cpeabl;

MpepekBU3NTbI

O6Lyasi n HeopraHu4eckas XumMus

MocTpekBusuThbl

ba3zoBble v npopunupyrowme gucymnnanHsi Of1

Arpoxumus

Linkn gucumnnuHbl MpodunupytoLime AUCLUNANHDI

Kypc 2

KonnyecTBo akafieMU4eCcKnx KpeanToB 5

dopma KOHTPOA 3HAHUI OK3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLMINIIUHDI

JaHHbIi Kypc paccmatpuBaeT npeagMeT U METOAbl arpoOXMMuM, arpoXMMMUYECKMEe CBOMCTBa [M0YB, MpOLecchbl 06pa3oBaHus,
rpeBpaLyeHnsi OPraHNYeCcKoro BeLYeCcTBa MOYBbI, TUMbI MUHEPasIbHbIX M OPraHN4yeCcKux YAOOPEHWUN, XUMNYECKME CPeACTBa 3alynTbl
pacteHui. [pu nsydyeHumn Kypca y obyyarowymxcsi opMUPYHOTCA CUCTEMHbIE 3HaHMSI 06 OCHOBaX arpOXMMMUYECKOro aHa/v3a rouys,
YAO6peHWN, pacTeHuy, MecTMyMaoB; O pacyeTax [03 MuHepasibHbIX Y[OOGPEHUN, O Ka4yeCTBEHHOM oOrpeAesieHnn y[06peHui,
COCTaBJ/IeHUSA U UC0JIb30BaHUS.

Lienb nay4yeHus gucUUnInHbI

OBriageTb TeOPETUYECKUMU OCHOBAMU arpoXMmMum.



PesynbraTbl 06y4YeHus

ONS8 lMpeacTaBnaTb pe3ynbTaTbl 9KCEPUMEHTANIbHO —MUCCIIE[0BaTENbCKOW paboTbl B BUAE OTYETa, HAYYHOro [OK1aAa, COOBLYEHMS,
BbIBOAOB.

ON9 UHTerpupoBaTh OCHOBHbIE MOIOXEHUS, MOHSATUSA U 3aKOHbI B 06/1aCTU XUMUN U CMEXXHbIX €CTECTBEHHOHAYYHbIX ANCUUIIINH 1PN
0ODbSICHEHNUN TEOPETUYECKUX U MPAKTUYECKUX 3afaHWi.

ON10 Ucnonb3oBaTb eCTECTBEHHOHAYYHbIE TEPMUHbI B MPOPECCUOHANIbHBIX LiENSX.

PesynbTaTbl 06y4yeHus N0 AUCLMUMIIMHE

- 06cyxaaTb TEOPETUYECKME OCHOBbI arpOXMMUN 1 €e MpuUKIajHble acrekTbl.

- ®opmMmynnpoBaTb OCHOBHble 3aKOHOMEPHOCTM MPOLjeccoB 06pa30BaHus, MPeBPaLLeHUsi OpraHU4YecKoro BeLyecTBa MOYBbI, €ro
XUMUYECKUIA COCTaB.

- Pelwatb pacyeTHble U aKCMePUMeHTasIbHble 3a4a4u M0 HOPMUPOBAHUIO YA06PEHN.

- [lpoBoguTb 1abopaTopHble PaboTbl U HECIOXHbIE OMbITbI.

- O6BbACHATL palyMOHaIbHOE MCOJIb30BaHNE M/I040POAHbIX MOYB, PEKY/IbTUBALMIO HaPyLLEHHOIO MOYBEHHOIO MOKPOBA.

- OnucbiBaTb arpoxMMmnyecKmne cBoNCTBa MoyYB.

- KnaccugpuympoBaTb XUMUYECKME CPeACTBa 3alyMTbl PacTeHWV OT BpepuTesies, G0/Ie3HeMN, COPHSIKOB CeslbCKOXO35MCTBEHHbIX
pacTeHu.

MpepekBU3NTbI

O6Lyasi  HeopraHu4eckas XumMns

MocTpekBusuThbI

Bba3zoBble v npopunupyrowme gucymnnanHsi Of1

Xumusa nous

Lnkn gucumnimHbl Mpodunupyowme aUCUUNIUHbI
Kypc 2

KonunuecTtBo akafieMnyecknx KpeanToB 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

HaHHasa gucymnianHa ndydaet XMMUYECKNI COCTaB U CTPYKTYypy MOYB, MPOTEKaHNMEe XUMUYECKMX peakUuii B N0YBE, KOTOPbie€ B CBOK
oyepeab 3aBUCAT OT MMHEPasIbHOro0 COCTaBa, OpPraHMYecKux BELYEeCTB, (akTOPOB OKpy)Karoles cpefbl. 3HaHWe 06ydaroLMMMUCs
Croco60B U3y4YEeHUsI XMMUYECKOro COCTaBa oYBbl B OKPYy)Karoljen cpege UMeeT nepBoCTerneHHOe 3Ha4YeHne AJ1s1 IPorHo3npoBaHus
CyAb6bI 3arpsi3HUTesIEN, @ TakxKe MPoLecCoB, NOCPeACTBOM KOTOPbIX OHU M3HaYaslbHO NonagaroT B 10YBY.

Lienb u3yyeHus aucuunnmHbl

3HaKOMCTBO CTYAEHTOB C OCOBGEHHOCTAMU XUMMUYECKMUX CBOWCTB MOYB [PU PELUEHUN [POOSIEM [10YBOBEAEHUS, arpoXuMmy,
mesmopaymm.

PesynbraTbl 06y4YeHus

ONS8 lMpeacTaBnATb pe3ynbTaTbl IKCNEPUMEHTAIbHO —MUCC/Ie[0BaTENbCKOW paboTbl B BUAE OTYETa, HAYYHOro JOK1aAa, COOBLYEHMS,
BbIBOZOB.

ON9 VHTerpupoBaTb OCHOBHbIE MOJIOXKEHUS, MOHATUS U 3aKOHbI B 06/1aCTU XUMUN U CMEXHBIX €CTECTBEHHOHAYYHbIX AUCLUNANH NPU
0ODBACHEHNMN TEOPETUYECKMX U MPAKTUYECKUX 3aZaHN.

ON10 Ucnonb3oBaTb eCTECTBEHHOHAYYHbIE TEPMUHbI B MPOPECCUOHANIbHBIX LiENSIX.

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

- OnucbIBaTb XMMUYECKMI COCTaB U CTPYKTYPY MOYB, IPOTEKaHNe XUMUYECKUX PeaKLuii B noyse

- AHanusupoBaTth faHHble 0 XMMUYECKOM coCcTaBe NnoyB

- CpaBHMBaTb XMMUYECKUI COCTaB Pa3HbiX TUMOB MOYB

MpepekBU3UTDI

LLIKonbHbIA KypC

MocTpekBu3uThbI

Bbasosbie u npopunnpyroymne gucymnantbi O

Teopus pacTBopoB

Linkn gucumnnmHbl MpodunumpytoLime AUCLUMNANHBI
Kypc 3

KonunuecTBo akafeMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHus [UCLMUIMIUHDbI

JaHHasa gucunnnmHa paccmaTpmBaeT GU3NYECKYIO, XMMUYECKYH U TEPMOANHAMUYECKYHO TEOPUIO pacTBopoB. CorslacHO (pu3nyeckon
Teopuun pacTBOPOB B MPOLECCE PaCTBOPEHUS BELECTB OTCYTCTBYET B3aUMOZENCTBUE MEXAY HUMM, a MPU PaCCMOTPEHNN XUMUNYECKOM
Teopumn HabogaeTcsl NPOLECC PacTBOPEHUSI XUMUYECKUX BELLECTB, MPU U3y4YeHnn Kypca y obydarolymxcsi opMupyroTcsi CUCTEMHbIE
3HaHMs 0 TeOPUM PacTBOPOB, NMPoLeccax PaCTBOPEHMUST BELLECTB, XMMUYECKUX U (DUBNYECKUX ABIIEHUSIX, MPOTEKArOLMX NMPU NpoLjeccax
pPacTBOPEHUS.

Llenb nsyyeHus AUCLMNINHbI

CoBepLueHCTBOBaHMe 3HaHUI O TeopumM pacTBOPOB.

PesynbraTbl 06y4eHus

ON 5 CBsasbiBaTb y4ebHbIi MaTepuas o BCeM BOMPOCaM LUKOJIbHOW U BY30BCKOMW MPOrpaMmbl XUMWUYECKUX U OUOJIOTNYECKUX
ANCUMNANH J47151 TOBCEAHEBHOM NPOpECCUOHaIbHOW AeATEIbHOCTU M MPOAOIKEHNST 06pa30BaHUs B MarucTpaTtype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTeEPUas Mo yHAaMeHTa bHbIM ANCUMIINHAM NPU CaMOCTOSITE/IbHOM MOUCKE, aHa/In3e,
n 0T60pE HEOBXOAMMOWU MH(OPMaLMK, ee Npeobpa3oBaHMM, COXPAaHEHUN U nepegaye.

PeaynbraTbl 06y4eHuMs nNo AucuunanHe

- OnucbiBaTb TEOPUIO PACTBOPOB;

- CpaBHMBaTb XMMUYECKYHO N TEPMOANHAMUNYECKYHO TEOPUIO PaCTBOPOB;



- AHaﬂM3MpOBaTb rpoyecchbl 1 ABJ1eHUA, rpoTeKaroLne rpu ripoyeccax paCTtBopeHUs,
MpepekBU3NTbI

06Lyast n HeopraHu4eckasi XuMusi

MocTpekBusuThbl

Bbasosbie v npogpunnpyroymne gucymnanHb O

dusnyeckas 1 KonnongHasa XumMus

Limkn aucumnnuHbl Mpodunupytolme gucLUNAnHbI
Kypc 3

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTKoe onuncaHue copgepXxaHna gucuuniiuHbl

JaHHasa aucuunivHa paccmaTpuBaeT Takue pasfesbl, Kak XuMuyeckas TepMOoAMHaMuKa, XUMUYECKas KUHETUKa, S/1IEKTPOXUMMUS,
KaTann3, pacTBOPbl 3/IEKTPOJSIMTOB U HE3JEKTPOJINTOB, KOJIOMAHbIE PacTBOPbl, @ TakXe 06Lne 3aKOHOMEPHOCTU XUMUYECKUX
SIBJIEHWI HA OCHOBaHUM (PU3NYECKMUX 3aKOHOB U NMPUHLMMOB. JJaHHbIV Kypc Hanpas/ieH Ha (popMUPOBaHME y crieLnaancToB-rneaaroroB
3HaHWI BbIMOJIHEHNSI XUMUYECKUX J1a6OPaTOPHbIX onepaLuii Ha OCHOBE 3aKOHOB (U3NKHM, ONpPeseseHuNs TernsioBbIX 3(p(peKkToB puanko-
XUMUYECKUX MPOLECCOB, YMEHUS ONPeAeATh HarpaB/IeHHOCTb NPOLECCOB, CKOPOCTb UX MPOTEKAHUS.

Lienb u3yyeHus aucuunnmHbl

N3y4nTb OCHOBHbIE pa3zesibl PU3nNYecKom u KoI0UMAHON XUMUN.

PesynbraTbl 06y4YeHus

ON 5 CBsA3biBaTb y4YebHbINi MaTepuasa Mo BCEM BOMPOCaM LWKObHOM M BYy30BCKOW MPOrpamMmbl XMMUYECKUX U GUOSIOrMYECKUX
ANCUNNINH 47151 TOBCEAHEBHOM MPOGECCUOHaNbHOM AEATEbHOCTYU U MPOZO/DKEHNS] 06pa30BaHnsl B MarucTpartype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno yHaaMeHTabHbIM ANCYUMINHAM MPU CaMOCTOSITESIbHOM MOUCKE, aHa/In3e,
M 0T60pPE HEOBXOAMMOU MH(pOPMALIMK, ee NPeobpa3oBaHMM, COXPAaHEHUN U nepedaye.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

- OnucbiBaTb OCHOBHbIE 3aKOHbI (PU3NYECKON U KOJITOULHON XUMUN

- CpaBHuBaTb napaMeTpbl U PyHKLNU COCTOSIHUSI 3K30- U IHAOTEPMUYECKME MPOLJECChI

- AHanusupoBaTb TEPMOAUHAMMNYECKME NPOLIECCHI.

MpepekBn3nTbI

0O6Lyast » HeopraHu4ecKkasi XUMusi

MocTpekBu3uUTbI

Bbasosbie v npopunnpyroymne gucymnanHbl O

Xnmunyeckasa KNHeTUKa

Linkn gucumnnmHbl Mpodunupyrowme AUCUUNANHbI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONSA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIIUHDI

JaHHas aucumnavHa u3yyaeT Takue [OHATUA KaK XUMMUYecKkasl TepMOAMHaMMKa, KaTa/us, d71eKTpoxumus. Kypc HanpassieH Ha
pasBuTUE ¥ 0BYYarOLMXCSA COBPEMEHHbBIX NMPeACTaB/eHUA 06 0CHOBaX XUMMWYECKON KUHETUKM, KaK HayKu O CKOPOCTU XUMMUYECKUX
peakuui, crocobax OnMMCaHus AUHAMUKNU UX NPOTeKaHus. [Ipy UsyyeHun AUCUMNINHBI pacCMaTpUBaEeTCs B3aMMOCBSA3b C APYrMM
pasgenamu  (U3NYECKONW XUMUM, TECHO CBSA3aHHbIX C XUMMWYECKOW KMUHETUKOM, HeobxoAaumasi A/ MOCNEeAYIoLero pelueHus
MPaKTUYECKMX 3aZau, BbIMOJIHEHUS PAaCYETOB NMpu 06paboTKe pe3ysbTaTos.

Llenb nsyyeHus gUCLMNINHbBI

MN3y4nTb OCHOBbI XMMUYECKOH KMHETUKM.

PesynbraTbl 06y4eHus

ON 5 Csna3biBaTb y4Ye6HbINi MaTepuas MO0 BCEM BOMNPOCaM LIKObHOM M BY30BCKOW MPOrpaMMbl XUMMUYECKUX U GUOSIOrUYECKUX
ANCLMMIINH 47151 NOBCEAHEBHOM MPpogeccuoHanbHoM AesiTeNIbHOCTY U MPOJOIIKEHUS] 06pa3oBaHuNs B MarncTparype.

ON 6 CuctematusmpoBaTb TeOPETUYECKUI MaTepuas no ¢yHAaMeHTaabHbIM AUCUMUNANHAM PYU CaMOCTOSITE/IbHOM MOUCKE, aHaIn3e,
M 0T60pE HEOBXOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHUN U nepegaye.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- HaxoguTb CKOPOCTb XUMMYECKMX peaKLui

- OueHnBaTb (aKToOPbI, BINAIOLYME HA CKOPOCTb XMMUYECKUX peaKkLmi

- [puMeHsITb Ha NPaKTHUKe 3HaHWUST O KNHETUKE XUMUYECKMX peaKLmil.

MpepekBU3NTbI

O6Lyasi  HeopraHu4yeckasi XUMusi

MocTpekBu3uThbI

Basosble v npogunupyroyme avcymnanHel Ofl

AHaTOoMMSA YyenoBeka

Limkn ancumnnuHbl BasoBble aucuUNANHbI
Kypc 3

KonunyecTBo akajieMn4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN 9K3ameH

KpaTKoe onuncaHue cogepXxaHna gucuunyiuHbl

JaHHas gucynnanHa paccMaTpuBaeT popMupoBaHme Hay4yHoro npeAcTaBieHnss 06 0CO6eHHOCTSIX BHYTPEHHEro CTPOEHUS OpraHn3ma
yesioBeka. B xofe usyyeHnsa Kypca y o6yyarolmxcs (popMupyroTca cucteMaTuyeckme 3HaHus o Mop@onornm YesoBeka, aHaToOMuUm
OTAe/IbHbIX OPraHOB M CUCTEM, a TakXe O B3aUMOCBSI3N B OpraHusMe 4esioBeKa ABUratesibHOM, MulieBapnTesIbHON, AbixaTeslbHOM



KPOBEHOCHOM, 3HAOKPUHHOM, MOYEMOSIOBOM, HEPBHOW CUCTEM M, oOpraHbl 4YyBCTB. Kypc cnoco6CcTByeT pas3BUTUIO aHaTOMO-
MOPGOOrnYecKmx 3HaHWUI 06YYaroLMUXCS.

Llenb nsyyeHus gUCLMNINHbI

lMony4yeHne cTyaeHTaMu 3HaHU O CTPOEHUN U (PYHKLMOHMPOBAHUMN Tesla YesioBeka, OCHOBHbIX 3aKOHOMEPHOCTSX pPOCTa M pasBUTUS
JZleTeli u nogpoCTKOB, 0COBEHHOCTSX MOpPdoI0rum.

PesynbraTbl 06y4eHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno pyHaaMeHTabHbIM ANCYUIMIMHAM PU CaMOCTOSITESIbHOM MOUCKE, aHaIn3e,
M 0T60pE HEO6XOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAaHEHUN U nepegaye.

ON7  [JeMOHCTpupoBaTb TEOPETUYECKME OCHOBbI W COBPEMEHHbIE TEHAEHUMU pPasBUTUSI GUOSIOTMM, WCMOSb3YsS 3HaHUS O
pasHoo6pasun u (yHKLUOHUPOBAHUM GUOSIOrMYECKUX CUCTEM, MX MHOroo6pasuu 1 3BOJSIHOLMM, YDOBHEBYIO OPraHM3aumio K1BOW
npupoasbi.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- OnucblBaTb 3aKOHOMEPHOCTEN CTPOEHUSI U TONOrpapuyeckux 0CO6eHHOCTEN opraHu3ma YesioBeka

- 06BSICHUTb B3aMMOCBS3b CTPOEHMSI OPraHOB C BbIMOIHAEMbIMY QYHKUMUAMMY;

- OODBACHATb POJib ABWXEHWS, MULIEBapPEHUs, fblXxaHWUs, cOCTaBa KPOBM, COCYAMUCTON CUCTEMbI, Xesie3 BHYTPEeHHEN ceKkpeuuw,
MOYeros0BoK, HEPBHOWM CUCTEMbI, OPraHoB YyBCTB; UCI0/Ib30BaTb Makpo- M MUKPONpenapaThbl.

MpepekBU3NTHI

LLIKONbHbIV KypC

MocTpekBusuThbl

basosbie v npogpuanpyroymne gucymnanHol Ol

AHaToMus, OCHOBbI COPTMBHOI Mopdonorum

Limkn ancumnnuHbl BasoBble ancunUnAnHbI
Kypc 3

KonunyecTtBo akaieMnUyecknx KpegmTon 5

dopma KOHTpONA 3HaHMI JK3ameH

KpaTkoe onucaHue coaep)xaHusa QUCLUMAUHDI

Kypc HanpaBnieH Ha (popmupoBaHue y 06y4arolUUXCsi CUCTEMATUYECKMX 3HAHWI O CTPOEHUU U (YHKUUSIX OpraHusMa YesioBeKa,
WU3MEHEHUSIX OpraHn3ma B Li€JIOM 104 BUSIHUEM Pa3/INYHbIX U3NYECKMX HArpy30K UM CMIOPTUBHON [eATesbHOCTU. B aToM Kypce
OCHOBHOE BHUMAaHWe yAenseTcs aHaToMuu MbIlly W (QU3NOIorMu  [JesaTeslbHOCTU YeslOBeKa, OCHOBAHHOM Ha CHOPTUBHOWM
JesitennbHocTH. TloslyyeHHble 3HaHUS 10 Kypcy obyyaT CTYAEHTOB NPakTUYECKOMY UCMOIb30BaHUIO AN BeEeHUs 3[0pOBOro obpasa
JKU3HM.

Llenb usyyeHus aucuunnmHbl

lMony4yeHne cTygeHTaMu 3HaHWIA O CTPOEHUMN M (PYHKLMOHMPOBAHUM Tela Yesl0BeKa, OCHOBHbIX 3aKOHOMEPHOCTSIX pOCTa U pasBUTUS
AeTet U No[POCTKOB, 0COBEHHOCTSIX CIOPTUBHOW MOPGOI0rnM CIOPTCMEHOB.

PesynbraTbl 06y4yeHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno yHaaMeHTabHbIM ANCUUIIMHAM 1PU CaMOCTOSITESIbHOM MOUCKE, aHa/In3e,
M 0T60pPE HEOBXOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHNN U nepegayde.

ON7  [eMOHCTpupoBaTb TeOpPETUYECKUE OCHOBbI U COBPEMEHHbIE TEeHAEHUMW pasBUTUS GUOJIOTMM, WCIMONb3YsT 3HaHUS O
pasHoobpasum n (yHKLUNOHUPOBAHUM GUOJIONMYECKUX CUCTEM, MX MHOroobpasuu 1 3BOJIHOLMM, YPOBHEBYIO OpraHM3auuio XUBOM
npupoasbl.

PesynbraTbl 06y4eHuMs No AucuunanHe

- OnucblBaTb aHaTOMUYECKOE CTPOEHUE Tesla YesI0BEeKa Ha Pa3HbIX YPOBHSIX OpraHu3aLmm.

- aHa/M3upoBaTb U CUHTE3UPOBATb M3y4YaeMblisi MaTepuas BbieNIiTb U PacKpbIBaTb NPUYNHHO-CIEACTBEHHbIE CBS3U CTaHOB/IEHUS
opraHuama 4yesioBeka.

- OnpejenATb Ha XMBOM Yesl0BEKE OCHOBHble aHaTOMMYECKue 06pa3oBaHnsi — KOCTHbIE Bble CTYMbl, Lyean, HanpaBieHne CBS3OK,
KOHTYPbI MbILLL, MECTO UX Hayasi0 v NPUKPENIEHNS, MPOEKLMIO BHYTPEHHUX OPraHoB, COCY[0B M Nepupepnyeckux HepBoB.
MpepekBU3NTbI

LLIKonbHbIV KypC

MocTpekBu3uThbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

CpaBHVITeﬂbHaFl aHaToOMuUA YesioBeKa U XXMBOTHDbIX

Limkn ancumnnuHbl BasoBble aucuMNANHbI
Kypc 3

KonunyecTBo akaieMn4yeckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue coaepxaHus AUCLUNIIUHDI

JaHHas aucumniavHa paccmaTpuBaeT (opMUpoBaHME e€CTECTBEHHOIO M Hay4yHOro MpefcTaB/ieHNss O CTPOEHUU KaXK[oro opraHa
yesioBeKa U )XKUBOTHbIX. I7pM n3yvyeHnn Kypca O6y'-IaI-OLLlVIeCﬂ noJsiy4aroT 3HaHuA no 3M6pVIOHaﬂbHOMy pal3BnUTUIO YesloBeKa N XXUBOTHbIX,
CpaBHUTENIbHOM MOpPOIornM M aHaTOMUM CKesleTa, TPaHCopTa KPOBU, AbIXaHWS, MULLeBapeHus, MOYENOoI0BOH, HEPBHOW CUCTEM U
opraHoB 4yBCTB. BKJio4YaeT n3y4yeHue o6LUnxX 3aKOHOMEPHOCTEN CTPOEHUS M Pa3BUTUSI CUCTEMbI OPraHoB.

Lienb nsyyeHus AUCLUNIUHBI

I'IonyquMe CTyAeHTaMun 3HaHUN O CTPOEHUn opraHoB, CHUCTeM OpraHoB W OPraHN3MoOB XXNUBOTHbIX W 4YesioBeka B L€JIOM N B
CpaBHUTEJIbHOM acreKTe.

PesynbraTbl 06y4YeHus

ON 6 CMCTeMaTMSMpOBaTb TEOPETM’-IECKMﬁ mMartepunan ro d)yH,aneHTal'leblM AancynniinHamMm rnpun caMoCTOoATEZIbHOM MONCKE, aHaJln3e,
M 0T60pE HEOBXOAMMOM MHPOPMaLMK, ee Mpeobpa3oBaHNy, COXPaHEHUN U repesgave.

ON7 ,ﬂeMOHCTpVIpOBaTb TeoOpeTnyeckne OCHOBblI U COBPEMEHHble TeHAEeHUnn pa3BUTUA 6MOJ'IOI'VIVI, UCroJib3ysa 3HaHuA O
pa3Hoo6pa3m4 n d)yHKL(MOHMpOBaHMM 610J10rMYECKUX cucreMm, unx MHOI'OO6pa3MM n aBoJiOUNN, YPOBHEBYIO OpraHun3ayuro XKNBOU



npupoabl.

PesynbraTbl 06y4eHuMs No gucuunanHe

- [leMoHCcTpupoBaTh 3HaHMe 06 opraHn3Me Yes10BeKa M XXUBOTHbLIX KaK O L{€JTOCTHOM CUCTEME.

- OOBACHATbL OCO6EHHOCTH OpraHbl AbIXaHus, NULLEBaPEHNs, MOYENMOIOBON CUCTEMbI, HEPBHbIE U CEHCOPHbIE CUCTEMbI YesloBeKa U
JKNBOTHbIX.

- [lpoBoaUTb CpaBHUTENIbHbIN aHaIN3 CUCTEM YeslI0BEKa U XXUBOTHbIX.

MpepekBU3NTHI

LLIKonbHbIA KypC

MocTpekBu3UTbI

basosbie v npopunnpyroymne gucymnanHol Ol

300510rMsi NO3BOHOYHbIX M 6€3M03BOHOYHbIX

Linkn gucumnnmHbl Mpodunupytowme AuCUUNANHbI
Kypc 2

KonunyecTBo akajeMunyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI

JaHHaa gucuyunnvHa npegnonaraeT U3yYeHMe OCHOBHbIX MPO6JIeM 6MOJIONMYECKOro pa3Hoobpasusi XMBOTHOroO Mupa. B xoge
OCBOEHUSI Kypca o0b6yyarolymecss rosyyaroT r/1y60Kne 3HaHus 06 O06LYMX 3aKOHOMEPHOCTAX MPOUCXOXAEHNS 6ECMO3BOHOYHbIX U
MMO3BOHOYHbIX, O POJIM XXUBOTHbIX B OKpY)Xaroujes cpefle U XWU3HM 4YesloBeKa, O MpuHUMNax CTPOEHUsI OpraHoB U CUCTEM,
anggeperymnaymm n uHTerpaymmn pyHKUMI opraHnama, 06 0CHOBHbIX 3aKOHOMEPHOCTSIX PA3MHOXKEHUS U PAa3BUTUS KMBOTHDIX.

Lienb usyyeHus aucuuniuvHbl

lMo3HakoMuTb ¢ MOPPOGYHKLUMOHAIbHBIM, aKCOHOMUYECKUM U 3KOJIOrMYECKUM Pa3HOO6pasneM 6ecrio3BOHOYHbIX M MO3BOHOYHbIX
JKMBOTHbIX, X 3BOJIOLMEN N 3HAYEHUEM B XU3HU YesloBekKa.

PesynbraTbl 06y4eHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKMI MaTeEpUasn no yHpaMeHTa bHbIM UCLUMIINHAM MPU CaMOCTOSITE/IbHOM MOUCKE, aHasIn3e,
M 0T60pPE HEO6XOAMMOU MH(pOPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHUN U nepegade.

ON7 [leMOHCTpupoBaTb TEOPETUYECKME OCHOBbl M COBPEMEHHbIE TeHAEHUUN pa3BUTUS OUOSIOMMM, UCMOMb3YS 3HaHUS O
pa3Hoo6pasun u QyHKLUMOHMPOBAHUN GUOSIOMMYECKMX CUCTEM, UX MHOIroo6pasmu v 3BOJIOLUM, YPOBHEBYHO OPraHM3aluto XXUBOM
npupozabi.

PeaynbraTbl 06y4eHus No AucuunanHe

- OnucbiBaTb MOPEOSIOrMYEecKoe U aHaTOMUYECKOE CTPOEHWE U (YyHKUMM OpraHoB pPas/IMyHbIX rpynn 6ecro3BOHOYHbIX W
MMO3BOHOYHbIX XXUBOTHbIX; TOHUMAaTb YPOBHU OpPraHnN3aLum XN3HU;

- KnaccuguympoBaTb 6eCrio3BOHOYHbBIX UMNO3BOHOYHbIX HaYMHasl OT OfHOKJ/IETOYHbIX [O XOPAOBbLIX U OOBSCHATb NPUHAANIEXHOCTb
PasJ/InYHbIX BUJOB K pa3HbIM TaKCOHOMUYECKUM paHram;

- W3rotaBivBaThb BpeMEHHbIE MUKPOMpPernapaThl, BJa)KHble rpenaparbl, KOJIeKUUN XUBOTHbIX.

- CpaBHuBaTb pa3Hble TUMbI, KIaccbl XXMBOTHbIX MO CpegamM 06UTaHUs, N0 06pa3y XNU3HW, MO TUMY MUTAHWUS, MO TUMY PaSMHOXEHUS U
1o aKoJsiorum.

MpepekBU3NTHI

LLIKONbHbIV KypC

MocTpekBusuThbl

Bbasosbie v npogpunnpyroymne gucymnanHol Ol

NMo3BoOHOYHbIEe Ka3axcTaHa

Limkn ancumnnuHbl Mpodunupytolme gucLUNAKHbI
Kypc 2

KonunyecTtBO akaieMnyecKunx KpegmTon 5

dopma KOHTpONA 3HaHMI JkK3ameH

KpaTkoe onucaHue copep)xaHusa QUCLUMAUHDI

HaHHas paucumnavHa npegycMaTpuBaeT  TeopeTudyeckue  (Pu3nNosiormyeckne ycsioBusi B OpraHuMamMe U MHTeprpeTayuio
JKN3He[esiTeIbHOCTU OpraHnsmMa. B pesynbTate usyyenuns Kypca obyyarolymecs cuCTeMaTMyecKu 06CYXX[ar0T U aHaIN3UPYyIoT flaHHbIe
0 )KU3HELEATeIbHOCTU XUBOIro OPraHn3ma, OTAe/IbHbIX CUCTEM, OPraHoB, TKaHel W KETOK, BJAVNSIHUM ApYr Ha Apyra, B3auMOCBS3N U
B3aUMOOTHOLLIEHUSAX C BHELUHEN CPeLjoV, MexaHU3Max v perynsynm Xn3HeHHbIX MPOLECCOB, NOKa3aTessxX N CBOWCTBAX.

Llenb u3yuyeHus aucuunnmHbl

AHann3 Npo6sieM M NepcrnekTB OXpaHbl XXUBOW NMPUPOAbI A5 PELUEHUS XU3HEHHO BaXKHbIX 4J151 pa3BUTUSI 06LyeCcTBa 3ajay oxpaHbl U
paLUnoHaIbHOro UCoIb30BaHNsl PECYPCOB pas/inyHbix akocucTeM KaszaxcTtaHa.

PesynbraTbl 06y4yeHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno yHaaMeHTabHbIM ANCYUIINHAM MPU CaMOCTOSITENIbHOM MOUCKE, aHa/In3e,
M 0T60pPE HEO6XOAMMOU MH(pOPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHUN U nepesaye.

ON7  [eMOHCTpupoBaTb TeOPETUYECKUE OCHOBbI U COBPEMEHHbIE TEeHAEHUMWU pasBUTUS GUOJIOTMM, WCIMONb3YsT 3HaHUS O
pasHoobpasun 1 (yHKUUOHUPOBAHUM GUOJIOrMYECKUX CUCTEM, MX MHOroobpasuu 1 3BOJIHOLMUM, YPOBHEBYIO OpraHM3auuio XUBOM
npupoAabl.

PesynbTaTbl 06y4yeHUs N0 AUCLMUIIIMHE

- OnucbiBaTb OCHOBHbIE rpyrnrnbl MO3BOHOYHbIX XMBOTHbIX Ha TeppuTopmum KasaxcTtaHa; nepeyncsisite BuAbl 3aHeCeHHbIx B KpacHyro
KHUry KazaxctaHa.

- Paspensatbe BOAHbIX, aM@PUOMOHTHbIX U Ha3E€MHbIX MO3BOHOYHbIX KasaxcTaHa. M3rotTaBnanBaThb BraXKHble€ rpenapatbl, TYLKU U
yyyena ro3BOHOYHbIX Ka3zaxcTaHa.

- OyeHuBaTb COCTOSIHWE UXTUOQayHbl, repretTopayHbl, opHUTO(ayHbl M TepuogayHbl KaszaxcTaHa. Pelwwatb 3afayn cCoOXpaHEHUs
61opa3Hoo6pasusi MO3BOHOYHbIX KasaxcTaHa.

MpepekBU3NTbI



LLIKonbHbIA KypC
MocTpekBu3uThbI
Ba3zoBble v npopunupyrowme aucymnnanHsl O

CpaBHMTeﬂbHaﬂ aHaTOMUA NO3BOHOYHbIX

Livkn ancumnnuHbl MpodunupyoLme JUCUUNIUHbI
Kypc 2

KonunyecTBo akaieM1Myeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI dk3amMeH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

JaHHas aucuyuninHa npeycMaTpuBaeT n3ydeHne o6Lynx 3aKOHOMEPHOCTEN CTPOEHUSI U Pa3BUTUSI OPraHoB U CUCTEM OPraHoB MyTem
CpaBHEHUSI B Pas/IMYHbIX CUCTEMATUYECKUX Tpynnax MO3BOHOYHbIX XXWUBOTHbIX. B pesynbTate usyyeHusi Kypca obyvarowymecs
npuo6peTarT npopeccmoHanbHble KOMNETeHLMN 06 UCTOPUMU Pa3BUTUSI CPaBHUTEIbHOM aHaTOMUM XUBOTHbIX, O Knaccupukaumm v
cucTeMaTuKe XUBOTHbIX, 06 OCOGEHHOCTSX BHELIHEro U BHYTPEHHEro CTPOEHUS M (DyHKLWMI OpraHoB, O COBPEMEHHbIX METoAax
ncenefoBaHUs rpynn MO3BOHOYHbIX XUBOTHbIX.

Llenb nsyyeHus AUCLMNINHDI

croco6cTBOBaTh MOArOTOBKE MOJIOAbIX CHeLyManncToB — 300/10r0B K UCCIef0BaTe/IbCKON paboTe:3arnoMuHaHne u BOCrpon3BefeHne
M3Yy4YeHHOro Matepuasa,0CBOEHNe 300/10rMYeCKMX MEeTOA0B B NPaKkTUYECKON U uccefoBaTe/lbCKOi paboTe;yMeHne aHaIm3npoBaTh
U3YYeHHbIVi MaTepuas;ipaBuibHas OLjeHKa U3y4YeHHOro Matepuana.

PesynbraTbl 06y4YeHus

ON 6 CuctematusmpoBaTb TEOPETUYECKMI MaTepuas no GhyHAaMeHTa bHbIM AUCUUNINHAM PU CaMOCTOSITE/IbHOM MOUCKE, aHaIn3e,
1 0T60pE HEOOXOAUMOV MHBOPMaLMK, ee MPeobpa3oBaHN, COXPaHEHUN U nepegave.

ON7  [leMOHCTpupoBaTb TEOPETUYECKUE OCHOBbI M COBPEMEHHbIE TEHAEHUMN Pas3BUTUS OUOJIOrUM, WCIMOJb3YA 3HaHWUSA O
pasHoo6pasun N (QyHKLMOHUPOBAHUM GUOSIOTMYECKUX CUCTEM, UX MHOroo6pasuu u 3BOJIOLUM, YPOBHEBYHO OPraHuU3auuto XXWUBOM
npupoabl.

PesynbraTbl 06y4eHuMs No gucumnnanHe

- TpaHcnpyeT yuyebHyro MHHOPMaLMIO, yYUT CaMOCTOATE/IbHO JO6bIBaTb 3HAHUS

- Ucnonb3oBaTtb TeopeTn4yeckne n npakTnyeckne 3HaHuA o 6M0STIOrMYEeCKUM ancuyunnsanHam 44 I'IOBCGAHGBHO;I npod)eccwo:—:aanoﬁ
AesATeNIbHOCTU M NPOJOIIKEHNS] 06pa30BaHu1s B MarucTpartype.

MpepekBn3nTbI

LLIKOnbHbIA KypC

MocTpekBu3uUTbI

Bbasosbie v npopunnpyroymne gucymnantbl O

MeToauka npenogaBaHusa 6uonoruu

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafemMunyeckmx KpeanTos 5

dopMa KOHTPONA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

JaHHbIV Kypc npegycmaTtpuBaeT popMupoBaHme y CTYAEHTOB 3HaHUMO HayKe B poLecce o6y4YeHus npeamera 61Mosorum, n3y4aemMoro
B LIKOJIbHOM rporpamme. Kypc cocTaB/ieH B COOTBETCTBMMU C O6HOBJIEHHbIM COAEP)XXaHMeM 06pa30BaHusl, HOBbIX MHHOBALMOHHbIX
TEXHOJIOMM, TpynnoBoy pa6oTbl 06ydarolymuxcsi. HaBbikM CTYZEHTOB OLEHMBAKOTCS B (OpMe 3alyuTbl POEKTa, PELeHnn U
COCTaBJIeHMN TECTOB, acce. B xoge n3yyeHus Kypca CTYAEHTbI M0JlyyaroT 3HaHUA U YMEHUS, A1 HOpMUPOBaHUS NPOpECCHOHabHbIX
KOMMeTeHLWi A1 fessTeNIbHOCTY nejarora.

Llenb usyyeHus aucuunnmHbl

pasBuBaTb y GYAYLUMX yINUTENEN CUCTEMY METOANYECKUX 3HAHWI U YMEHUI, 06eCreunBaroLLmX roTOBHOCTb 3((eKTUBHO OCYLLECTBATb
YyUYe6HO- BOCnUTaTe IbHbIA MPOLECC M0 GUOOrMMU B LUKOJE, CaMOCTOATESIbHOCTb M TBOPYECKMI MoAxoh B CBOEW nefarormyeckom
AesITeNIbHOCTY.

PesynbraTbl 06y4yeHus

ON2  [lpuMeHsITb  COBPEMEHHbIE TEXHOJIOMMM O6YYEHUS] U KPUTEPUAsIbHOIO OLEHUBaHUS C Y4eTOM WHAUBUAYaNbHbIX,
GU3NOSTOrNYECKUX U NICUXOSTONNYECKUX OCOBEHHOCTEN yyaLLuxXcs.

ON3 AHanuaupoBaTb W NPUMEHSITb Nefarornyeckne U MeTOAUYECKUE HOPMbI U JJOKYMEHTbI B 06/1aCTW COLMasnbHO- ObITOBbIX,
npogeccnoHanbHbIX U HayYHbIX KOMMYHUKaLWA.

ON4 [NpuMeHATb 06pa3oBaTefibHble PecypChbl, COBPEMEHHbIE CPeAcTBa MHGopMauMn M MHGHOPMALMOHHbIE TEXHOIOMMN B yYyebHO-
BOCMUTaTE/IbHOM MPOLjecce.

PeaynbraTbl 06y4eHuMs nNo AucuunanHe

- BbI6GUPAET OCHOBHbIE METOANYECKNE MPUHLMIBI, POPMbI M MPUEMbI 3PEKTUBHOIO NpenogaBaHns 6UMoI0rum

- paspabaTbiBaTh YPOKM OCHOBHbIX BUAOB M0 pasgenam kypca "buonorus”

- aKTUBHO 10/1b3yeTCs1 METOA4aMM , CPEACTBaMM 06YHEHUS M BOCTTUTAHMS Y4aLUMXCS B Negarormyeckom npoLecce.

MpepekBU3NTHI

lNeparormnka

MocTpekBu3uThbI

Meparoruyeckas npakTuka

Hay‘-IHO-MeTOAVI‘-IeCKVIe OCHOBDbI 06y‘-IeHVIF| XUMUU B MaNIOKOMIJIEKTHOM LLKONEe

LiMkn ancumnnuHbl BasoBble gUCLMNUHDI
Kypc 3
KonunyecTtBo akajieMnUyecKkunx KpegmTon 5

dopma KOHTpONA 3HaHMI JkK3ameH



KpaTkoe onucaHue cogep)xaHusi AUCLMUNANHbI

Ob6yvarolymecss 3HaKOMSITCSI C 0OCO6EHHOCTAMM NpernogaBaHUs XMMUM B MasioKOMIIEKTHOM LKoAe. JlJaHHass AucumnnivHa HarnpaBreHa
Ha wu3y4dyeHue rpunHUNNOB, 3agady un d)OpM O6y‘-IeHMFI XUMUKW B CeJIbCKUX LUKOJ1IaX, Hay4YHbIX OCHOB coAep)XaHusa Kypca XuMuu,
nperiogasaHue yqe6Horo martepmnasia B COOTBETCTBUN C UMELNMUCA NpUHUnrnamm mn JIOTMKOU n BHeapeHne B rpoLecc MeTogukun
00yYeHUs1 XuMuK, TPe6OBaHUS K NMporpamMme Kypca XMMum, pacCMaTpUBaeT COBPEMEHHYO CTPYKTYPY M COAEPXKaHNE yYebHUKa XUMUM.
Lienb nayyeHus gMcLUUNINHDI

I'IpmoépeTeHMe 3HaHUN MeTo[0B, ¢)0pM n cpegcte o6yqum=l XUMuu, nNpuHUnrnoB o6yqum=l n NMPpUHUNNOB MOCTPOEHUA LLUKOJIbHbIX
nporpamm B MaJIOKOMIMIEKTHOU LLIKOJ1e, METOZOB KOHTPOJIA 3HaHUMN yJaluxcs.

PesynbraTbl 06y4YeHus

ON2 anMeHFITb COBPEMEHHbIE TEXHOJI0MnMn O6yHIeHMFI n KputepuasibHOro oOLEeHuUBaHuNA C Yy4eToM UHANBUAYaJIbHbIX,
¢M3MOJ'IOI'M’~IGCKMX M MICUXOIOrMYECKUX OCOBEHHOCTEN y4alnxcs.

ON3 AHaJ'IM3MpOBaTb n NPpUMeHATb nejgarorn4eckne n Metogn4yeckne HOpPpMbl N [OKYMEHTbl B o6nactu coymnalibHo- 6bITOBle,
I'IpOd)eCCMOHaJ'IbeIX W Hay4YHbIX KOMMyHVIKaL{Mﬁ.

ON4 lMpumeHsTb 0b6pa3oBaTe/ibHble PEecypcbl, COBPEMEHHbIE CpeAcTBa MHPopMaumn u MHPOPMaLMOHHbIE TEXHOOMMM B Y4E6HO-
BOCMUTaTeIbHOM MPOLecce.

PesynbraTbl 06y4eHuMs No gucumnnanHe

- onpegensiTb U MOHUMATb Liesn U MPUHLMIIBI 06YYEHUS;

- YMeTb Bbl6l/lpaTb n ncriosib3oBaTb pa3Hble CTUJIN, METOAbI U NpUemMbl, KOTOpble obecrneynBaroT AOCTUXXeHUNe Lesnin fedaTes/IbHOCTH,

- OpraHn3oBbiBaTb BepPTUKaJIbHble U TOPU3OHTaJ/IbHble€ OTHOLLUEHUA BO B3al/1MO,qu710TBMFIX npu O6y‘-IeHMM,'

MpepekBU3nTbI

lMepgaroruka

MocTpekBu3uUTbI

I'IegaromquKaﬂ npakTuka

CoBpeMeHHble noaxoabl B 06pa3oBaHun

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafemMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUN Ok3ameH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

B [aHHOM Kypce [aloTCsi METOA0/10rM4eckoe 060CHOBaHNE METOA0B O6YYEHUS,UX CUCTEMA, B3aliMOCBSI3b,ABASIOLMECS OCHOBON B
COBpPEMEHHbIX nogxogax ob6pa3oBaHus. MeToabl 06y4YeHMs SBASIOTCA COCTABHOW 4YacTblO CUCTEMbl 06pa3oBaHus U
06LeAnaaKTUYECKON (hopMONi N3yyeHns npegmera.

PaccMoTpeHa BOBMOXHOCTb 0T60Pa B COOTBETCTBUM C UMEILUUMUCS NPUHLMIAMU Y TOTUKOMA. [TpeAMET CAY)XUT [N NMPpefoCTaBeHUs
MHGOopMaLmm 0 BbIGPaHHOM 06pa3oBaTesibHOM CTpaTernm, 4151 BO3MOXXHOCTY BbI6OPa M aHan3a MEeTOL0B 06YYeHUsI.

Llenb nsyyeHus aucuunnmHbl

®opmupoBaHne y 6yayuiero cneymnanncta He06xo4UMOro YpoBHSI 3HaHWUI O COBPEMEHHbIX METOAax O6y4YeHUs, a TakXe HaBbIKOB U
YMEHMI 110 NC0b30BaHUIO 3HaHNI B IPaKTUYECKON AEeATE/IbHOCTH.

PesynbraTbl 06y4eHus

ON2 [IpUMeHATb COBPEMEHHbIE TEXHOOMMU O6YYEHUS U KPUTEPUASIbHOIO OLEHMBAHUSI C  Y4YETOM  UHAMBUAYASIbHBIX,
(hN3N0SIOrMYECKMX M ITCUXOIOrMYECKUX OCOBEHHOCTEN yyalLmXCS.

ON3 AHanuaupoBaTb U MPUMEHSTb Me[arornyeckme u MeTOAUYECKUE HOPMbl U J[OKYMEHTbI B 06/71aCTU coumnasibHO- 6bITOBbIX,
npogeccuoHanbHbIX U HayYHbIX KOMMYHUKaLMIA.

ON4 lMpumeHsTb 0b6pa3oBaTe/ibHble PEeCcypCbl, COBPEMEHHbIE CpeAcTBa MHpopMaumn u MHPOPMaLMOHHbIE TEXHOIOMMU B YYE6HO-
BOCnUTaTe/IbHOM MpoLecce.

PeaynbraTbl 06y4eHus No AucuunanHe

- 3Tanbl KOHCTPYMPOBaHWS NeAarorMYecKoro npoyecca: nPorHo3npoBaHNe 1 MPOEKTUPOBAHME;

- CBOGOAHO OPUEHTMPOBATbLCS B MHOrO06pa3nyu COBPEMEHHbIX TEXHONOMMM, npegHa3HayeHHbIX AJ151 06YYeHUs] feTei LIKObHOro
BO3pacTa;

- CNOCObGEH y4nTbiBaTb 06LUME 3aKOHOMEPHOCTU MCUXUYECKOrO Pa3BUTUSI U TPAEKTOPUIO UHAUBUAYaNIbHOrO Pa3BUTUSI yYaLLMXCS,
0COBEHHOCTU PErynsiunm rNoBe[eHNs U JEATE/IbHOCTY LLIKOJIbHUKOB.

lMpepekBU3NTHI

lNeparormnka

MocTpekBu3nUTbI

Meparornyeckas npakTuka

dusunonorus ueHTpaanoﬁ HepBHOVI CUCTEMbI 1 BbICLUEN HepBHOVI AeATeNIbHOCTU

Linkn gucumnnmubl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akajeMmyeckmx KpeanTos 5

dopMa KOHTPONS 3HaHWUI JkK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

JaHHas gucuunnvHa npefycMaTpuBaeT TeopeTuyeckme (HU3NONIOrMdYeckue YCrioBus B OpraHusMe U MHTEprpeTayuio
JKU3HE[esATeNIbHOCTU opraHuama. [lpy u3ydyeHun Kypca (OpMUPYIOTCS CcUCTeMaTUdeckue 3HaHWUS O PassinyHbix (opmax
(pusnonornyeckol 1essTesIbHOCTH BbiCLLIEN HEPBHOM CUCTEMbI, B TOM YUCJIE O BbICLUMX MICUXOIOMUYECKUX hOpMaX, 06 MHTErpupyroLyei
(YHKUMN LeHTPasbHOM HEPBHOM CUCTEMbI, YC/IOBHbIX pegriekcax, CUrHa/bHONW CUCTEME, MeXaHW3Max HapyLleHus U peryasymm
BeATesIbHOCTY BbICLIENH HEPBHOM CUCTEMbI U METOZAX UCCE[0BaHNS BbICLUEH HEPBHOM CUCTEMBI.

Lienb nsyyeHms gucuuninHbl

U3yunTb posib LieHTpasbHOW HEPBHOM CUCTEMbI W BbiCLUEH HEPBHOM AEATESIbHOCTU B 06€CMeYeHnn MbICTUTESIbHON U MCUXUYECKOH
AeATe/IbHOCTY YesloBeKa U B3aUMOZENHCTBUS ero C OKPYXKaroLLes Cpedo.



PesynbraTbl 06y4YeHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno yHaaMeHTabHbIM ANCYUIIMHAM MPU CaMOCTOSITENIbHOM MOUCKE, aHa/In3e,
M 0T60pPE HEO6XOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHUN U nepedade.

ON7  [eMOHCTpupoBaTb TeOPETUYECKME OCHOBbI U COBPEMEHHbIE TEeHAEHUMW pasBUTUS GUOJIOTMM, WCIMOSb3YsT 3HaHUS O
pasHoobpasun 1 (yHKLUUOHUPOBAHUM GUOJIOrMYECKUX CUCTEM, MX MHOroobpasuu 1 3BOJIHOLUM, YPOBHEBYIO OpraHM3auuio XUBOM
npupoAabl.

PesynbTaTbl 06y4yeHus N0 AUCLMUMIIMHE

- Onucatb ¢usnonoruto LJHC, 0co6eHHO, KOpbl 60/bLUMX M0aYyLIapUi, 06eCrneYnBaroLLmX YCI0BHO- Pe(pIeKTOPHYIO AesTeIbHOCTU
opraHn3ma; rnokasaTb pOJib HEPBHOM CUCTEMbI B 06ECMEYEHUM MPUCTOCOOUTENbHbIX PeakLui opraHnama;

- CocTaBuUTb CXeMbl PepIEKTOPHBIX AYT YCOBHbIX PEpIEKCOB, CUCTEMATU3NPOBATb TUMbI BbICLUEN HEPBHOW [EATEIbHOCTY. ;

- AHanusupoBaTb HelpopuU3N0I0rn4eckne MexaHm3mbl MbIC/TUTE/IbHOM JEATENIbHOCTU YE/I0BEKaA.

MpepekBU3NTbI

AHaToMus YesoBeka

MocTpekBu3uThbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

dusnonorus YyenoBeKa U XXMBOTHbIX

Limkn aucumnnuHbl BasoBble AncUUNANHBI
Kypc 3

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI 9K3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

JaHHas gucuyunivHa npefycMmaTtpuBaeT  TeopeTudeckue  (GU3MOIOrUYecKue YCraoBUSI B OpraHusMe U MHTeprpeTayuro
JKU3HEeAesATeNIbHOCTU OpraHn3ma. B pesynbTtaTe usyyeHus Kypca obyyaroLymecs CUCTeMaTUYeCKn 06CYXXAal0T U aHaIn3npyoT AaHHble
0 XXU3HEAeATe/IbHOCTU XMBOIo OpraHn3ma, OTAe/IbHbIX CUCTEM, OPraHoB, TKaHel M KJIEeTOK, BINSHUN APYr Ha Apyra, B3aUMOCBSI3N U
B3aMMOOTHOLLEHUSAX C BHELLUHEN CPEe[OM, MeXaHN3MaXxX 1 Perysisiynmn XnU3HeHHbIX NPoLeccoB, noKasaTesIsiX u CBOACTBaX.

Llenb nsyyeHus AuCLMNINHbI

N3yunTb 0COGEHHOCTU XXU3IHEAEATE/IbHOCTU OpraHM3Ma 4YesloBeKa M XUBOTHbIX B YC/TOBUSIX MEHSIOLENCA OKPYXKaroLen cpeabl u
MexaHU3Mbl HEAPO-ryMopasibHble perynsuunm.

PesynbraTbl 06y4YeHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno yHaaMeHTaIbHbIM AUCYUMINHAM 1IPU CaMOCTOSITE/IbHOM MOUCKe, aHaIn3e,
1 0T60pE HEOOXOAUMOV MHBOPMaLUK, ee MPeobpa3oBaHN, COXPaHEHUN U repefave.

ON7  [leMOHCTpupoBaTb TEOPETUYECKUE OCHOBbI M COBPEMEHHbIE TEHAEHUMW Pas3BUTUS OUOJIOMUM, MWCIMOJb3YA 3HaHWUSA O
pasHoobpasun U (yHKLMOHUPOBAHMMU GUOSIOTUYECKUX CUCTEM, UX MHOroo6pasuu u 3BOJIOLUM, YPOBHEBYH OpraHWU3auuto XXWUBOM
npupoabl.

PesynbraTbl 06y4eHuMs No AucuunanHe

- PaccmatpuBaTb OpraHn3M YesioBeKa M XXMBOTHbIX KaK eANHYH0 LieJIOCTHYIO CUCTEMY;

- O6BACHATL POSib MEXaHM3MOB Hepo- ryMopasibHOM perynaumn B ajantauuy OpraHusMa K MEHSIIOLMMCSA YCII0BUAM CPeAbl;
0CO6EeHHOCTU pepIeKTOPHOM AEeATE/IbHOCTU Yes10BeKa M XXUBOTHbIX;

- AHanusupoBaTb MHTerpaTBHbIe MPOLEeCcChl Kapbl roJI0OBHOIO MO3ra Yes0BeKa.

MpepekBU3NTHI

AHaToMus YesioBeka

MocTpekBu3nUTbI

basosbie u npopunnpyroymne gucymnanHol O

dnopa u payHa mupa

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafeMnyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUN Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

B naHHOM Kypce paccMaTpuBaroTCA 0COGEHHOCTU (iopbl U ayHbl pas/IMYHbIX TUMOB €CTECTBEHHbIX U UCKYCCTBEHHbIX 3KOCUCTEM,
MeToAbl U NPUeMbl parioHupoBaHus Giopbl U (ayHbl, apeanoB U 6uomMos 3emaun. peAMeT pacKpbiBaeT MeXaHU3Mbl YCTOMYUBOCTYU
6uocepbl, OCHOBHbIE TaKCOHOMMUYECKME TPYMMbl XUBbIX OPraHM3MoB. B xoge Kypca CTyAEHTbl pacluMpsitoT CBOMU 3HaHus 06
pacTUTENIbHOM U XXUBOTHOM MUPE MN1aHETbI, OKPYXKaroLLeli cpese u hakTopax, CBSI3bIBalOLMX BCE €€ KOMIOHEHTbI B €4MHOE Ljesloe.
Lienb usyyeHus aucuunnmHbl

®opmupoBaHue NpeaCcTaBAeHNI 0 Pa3HO06Pa3Nmu PaCcTEHNI U XUBOTHbIX, UX KOMI/IEKCOB Ha MMOBEPXHOCTU 3eMHOIO Lapa, BbiSBAEHNE
MPUYUH M 3BOJTFOLNOHHBIX TEHAEHUMI B AMHAMUKU G10p 1 payH.

PesynbraTbl 06y4yeHus

ON 6 CuctematnsmpoBaTb TeOPETUYECKMI MaTepuas no ¢yHAaMeHTa bHbIM AUCUMUNANHAM PU CaMOCTOSITE/IbBHOM MOUCKE, aHaIn3e,
1 oT60pe He06X0ANMOV MH(OPMaLMK, ee MPpeo6pa3oBaHUM, COXPaHEHUN U nepejade.

ON7  [leMOHCTpupoBaTb TEOPETUYECKUE OCHOBbI M COBPEMEHHbIE TEHAEHUMN PasBUTUS 6GUOJIOMUM, MCIMOb3YS 3HaHWUS O
pasHoobpasun U (yHKLMOHUPOBAHMM GUOSIOTMYECKUX CUCTEM, UX MHOroo6pasuu u 3BOJIOLUM, YPOBHEBYH OpraHWU3aLuio XWUBOW
npupoabl.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- 06DbsICHATL pa3Hoo6pa3une 6UOSIOrMYECKNX 06 bEKTOB, 3HAYEHME Pa3HOO6pasusi B CTabubHOCTH 6uochepbl;

- [puMeHATb MeTOAbI BbipalyMBaHus, KiaccupuKkaymm, onucaHus, KOHTPOJIS 6UOSTIOrMYECKUX OO bEKTOB;

- OnpegenATb cUCTEMATUKY NPeAcTaBUTENeN PernoHaabHONU Gaopbl u GayHbl, NPUYNHLI U3MEHEHUS] BUFOBOro coctaBa (siopbl u
¢ayHbl;

MpepekBU3NTbI



AHaToMus YesioBeka
MocTpekBu3uThbI
Ba3zoBble v npopunupyrowme aucymnnanHsl O

Me)Kﬂpep,MeTHble CBA3U WKOJIbHOIo Kypca XumMmumn

Livkn ancumnnuHbl BazoBble guCLMNANHDI
Kypc 3

KonunyecTBo akaieM1Myeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI dk3amMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUMINHDI

B [aHHOM Kypce WM3yqaroTCsl CyLHOCTb M COAEp)KaHMe, a TakXe TeopeTU4eckme acrneKkTbl MEXIPeAMETHON WHTerpauum B
COBPEMEHHOM €eCTECTBEHHO- HAyYHOM 06pa3oBaHuu. [lpy usyyeHun Kypca yobyqaroLymxcsi (HOPMUPYIOTCS CUCTEMHbIE 3HaHWUS O
METOANYECKMX NPUEMaXx peannsaLmm MexXnpeamMeTHbix cBs3en.0cBoeHne JaHHOM ANCUNMINHBI SIBISIETCS HEO6X0AMMOM OCHOBOW 4151
¢opMuUpoBaH1sI HaBbIKOB UCCNIEA0BAHUS Y 06yYaroLmxcs, 3¢GHeKTUBHOCTHN NPenogaBaHusi XuMnm, AMarHoOCTUKU YPOBHS 06YYEHHOCTH
006y4aroLYMUXCA Ha OCHOBE MEXANCUMNIIMHAPHON MHTErpaLuu.

Llenb nsyyeHus AUCLMNINHDI

N3yunTb TeopeTnyeckune acneKkTbl MeXNPeAMETHON MHTErpaymMy B COBPEMEHHOM eCTECTBEHHO-HayYHOM 06pa30BaHuu.

PesynbraTbl 06y4YeHus

ON2 T[IpuMeHsTb  COBPEMEHHbIe TEXHOOMMU OOYYEHUS U KPUTEPUASIbHOIO OLEHMBaHUSI C YYETOM  UHAMBUAZYASbHbIX,
(HU3N0SOMMYECKMX M ICUXOTOMMYECKUX OCOBEHHOCTEN yyalLmXCs.

ON3 AHanuaupoBaTb U MPUMEHNATb Me[arornyeckme u METOQUYECKME HOPMbl U J[OKYMEHTbI B 06/71aCTU couMaibHO- 6bITOBbIX,
npogeccnoHanbHbIX N HayYHbIX KOMMYHUKaLWA.

ON4 lMpumeHsTb 0b6pa3oBaTe/ibHble PEeCypCbl, COBPEMEHHbIE CPeACcTBa MHPoOpMauMn U MHPOPMaLMOHHbIE TEXHOIOMMM B YYE6HO-
BOCnUTaTE/IbHOM MPOL/eCCe.

Pe3yanaTb| 06yqe|-|m| no AucuuniinHe

- ®opmupoBaTb HaBbIKK NCCef0BaHNS 3(PPEKTUBHOCTU 06YHEHUSI XUMUM Ha OCHOBE MEXIPEAMETHbIX CBA3EH;

- O6DBACHATb CYLUHOCTb U COAEPIKAHNE MEXIPEAMETHON NHTErpaLynm;

- OBnageTb ANarHOCTMKOM YPOBHSI 06YYEHHOCTU yYalLMXCsl NPU 06YYEHUN XUMUN Ha OCHOBE MEXTPEAMETHOU MHTerpaLuu.
MpepekBU3NTHI

MeToaunka o6yYyeHns: Xummm

MocTpekBu3UTbI

Meparornyeckas npakTuka

MeTtoauka nposefeHnA LWKOJIbHONO XMMU4YE€CKOIro aKCnepmmMeHTa

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafemMunyeckmx KpeanTos 5

dopMa KOHTPONA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

ﬂaHHaﬂ AncynniinHa npegycMatpnBaet roJsiy4eHne 3HaHMA O Ha3Ha4YeHUN XUMUYECKOro SKCrepuMeHTa, ero pa3HoOBUAHOCTAX,
Tpe5OBaHMFIX, npeagnsBriieMblX K HeMY, 3HakKOMUT C peKoMeHgauunsamun 1o rof4rotoBke K XUMWUYECKOMY OKCIEePpUMEHTY, y4Ynut
COCTaBJiIAATb KOHCIMEKTbl XUMWYECKUX OrlbITOB, M03BOJIAET OTpa6OTaTb TEXHUKY BbITIOJIHEHNA XUMWYECKOro 3KCriepuMeHTta o
OCHOBHbIM TeéMaM LLUKOJIbHOro Kypca XxuMuu. <DopMMpyeTc,q MOHATUA O BUAAX XUMNYECKOIro aKCrepnMmeHTa rno ux gnaaktn4ecKkomy
Ha3Ha4YeHuto, npenMylyecTtBax N HegocraTtkax n Tpe6OBaHMFIX K HUM.

Lienb usyyeHmsa gMCLUNINHDI

I_IO}'Iy‘-IMTb 3HaHnA 0 HasHa4YeHUN XMMNYeCKOoro sKcrnepnmeHTa, ero pa3HoBUAHOCTAX, Tpe6OBaHMFIX, npeabsBJ/iIAeMbiX K HEMY.
PesynbraTbl 06y4yeHus

ON2 [lpuMeHsITb  COBPEMEHHbIE TEXHOJIOTMU OOYYEHUS] U KPUTEPUASIbHOrO OLEHMBAHUSI C Y4YETOM  UHAMBUAYASIbHBIX,
d)M3MOﬂOI‘I/1LIeCKMX W MCUXOJIOrMYECKUX OCOBEHHOCTEN yJalnxcs.

ON3 AHaflM3MpOBaTb n NpuMeHATb negarorn4eckne n Metognvyeckune HOPMbl N [OKYMEHTbl B o6sactn coymnalibHo- 6bITOBbIX,
I'IpOd)eCCMOHa}'IbeIX W Hay4YHbIX KOMMyHMKaLlMﬁ.

ON4 lMpumeHaTb obpa3oBaTesibHble Pecypcbl, COBPEMEHHbIE cpeacTBa uHpopmMaymn u nHPOPMaLUMOHHbIE TEXHO0MMN B Y4YE6HO-
BOcCrnTatesIbHOM ripoLecce.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- (DOpMMpOBaTb NMOHATUA O Bugax XMMN4YeCKOro aKCriepuMeHTa rno nx auJaktn4eCKoMy Ha3Ha4dyeHunro,

- O6bACHATb peKkomeHgaLnn ro rnogrotoBke K XuMnM4YeCKOMYy 3KCrepuMeHTy n COCTaBJIEHNHO KOHCINEKTOB XUMNYECKNX OrbITOB,

- OBﬂaAeTb TEXHUKOW BbINOJIHEHNSI XUMUYECKOro SKCrepuMeHTa rno OCHOBHbIM TeéMaM LLUKOJIbHOIro Kypca Xxmumunu.

MpepekBU3NTbI

MeToguka obyyeHnss xummm

MocTpekBu3uThI

I'Ie,qarornqecxag npakTnka

OneKTUBHblE KYpCbl MO0 XuMUn B I'IpOCI)VIJ'IbeIX KJlaccax

Limkn ancumnnuHbl BasoBble aucuUnANHbI
Kypc 3

KonunyecTBo akaieMm4yeckmx KpeauTos 5

®dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTKoe onuncaHue cogepXxaHna gucuunyinHbl
JaHHbIV Kypc npeaycMaTpuBaeT MoslydeHne 3HaHUi O opraHu3aLum NPUHUMNNaIbHO HOBOK (POPMbl 06yYeHUs] — 37IEKTUBHbIX KYpPCOB,



KOTOpbie 4OJIXXKHbI o6ecrneynTb Kak rnoaroToBKy K Bbl60py I'IpO(,bMJ'IFI B OCHOBHOM LLIKOJ1e, TaK n cam rnpouecc I'IpOd)VU'IbHOI’O O6y‘-IeHMFI B
CTapLueﬁ LiKose. (DOpMMpyI'OTCFI MOHATUA O BuAax, 3aga4vyax 3JIeKTUBHbIX KypPCOB, Tpe6OBaHVIﬂX, npegbsABJ/IAEMbIM K HUM. anl n3yyeHun
Kypcay O6y‘-IaI-OLLlVIXCﬂ d)OpMMpyI-OTCFI CUCTeMHble 3HaHUA O NpuHyunax co3gaHunsa y'~l66HO-MeTOAVI‘-IeCKOI'O KOMI1J1eKca TaKnx Kypcos.
Lienb nsyyeHus aucuunnmHbl

MMonyunTb 3HaHWSA O OpraHn3aLuu NPUHLNNNAILHO HOBOW (OPMbI 06YYEHUS — SJIEKTUBHbIX KYpCOB.

PesynbraTbl 06y4eHus

ON2 anMeHFITb COBPeMEeHHble TexHOoJ10rnmun O6y'~leHl/1Fl n KputepuaslbHOro oOLEeHuBaHuWA C y4eToM UHANBUAYAJIbHbIX,
d)M3MOI'IOI'I/1LIeCKMX W MCUXOIOMMYECKUX OCOBEHHOCTEN yJalnxcs.

ON3 AHaflM3l/1pOBaTb n NpUMeHATb nejgarorn4eckne n Metogn4yeckne HOPpMbl N [OKYMEHTbl B o6sactn coymnalibHo- 6bITOBbIX,
MpogeccUoHabHbIX N HayYHbIX KOMMYHUKaLNA.

ON4 [MpumeHsATb 0bpa3oBaTesibHble PECYpPCbl, COBPEMEHHbIE CPeACTBa MHHOPMaLuu U UHHOPMaLNOHHbBIE TEXHOIOIMN B y4YeBHO-
BOcCrinTatesibHOM ripoLecce.

PeaynbraTbl 06y4eHuMs nNo AucuunanHe

- d)OpMMpOBaTb MOHATUA O BuAax, 3agavax aJIeKTUBHbIX KypPCOB, Tpe6OBaHVIFIX, npeabsABJ/iIAEMbIM K HUM;

- O6DBACHATb MOHATUA O Bujax, 3agavax aJIeKTUBHbIX KypCoOB, Tpe6OBaHMFIX, npeagbAaB/iIAeMbIM K HUM;

- OBJ'Ia,qub npuHynnamun cosgaHunsa y‘-le6HO-MeTO,£1M‘-IeCKOI'O KOMIJ1eKca TaKnx Kypcos.

MpepekBU3NTHI

MeToaunka o6yYyeHns XumMmm

MocTpekBusuThbl

I'IegaromquKaﬂ npakTuka

3apauvm no XMMMUmN NOBbILLEHHOW C/TIOXHOCTH

Limkn ancumnnuHbl BasoBble ancunUnAnHbI
Kypc 3

KonunyecTtBo akaieMnUyecknx KpegmTon 5

dopma KOHTpONA 3HaHMI JK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI

B Xo4e OoCBOeHUA AuncUnriyinHbl CTYAEeHTbl 3HAaKOMATCA C OCHOBHbIMU Turnamn 3ajgad, ocBanBarOT METOANKY PpelleHUs XUMUYeCKux
3aja4 rnoBblILLEHHOro ypoBHSA CJI0OXXHOCTHU, METOAUKY O6y¢-IeHMﬂ y4valuinxcs pelieHnro 3agad passiM4Horo tura mn ypoBHSA CJIOXXHOCTHU.
MsyqulAe AaHHOﬁ ANCUNNIINHBI NMNO3BOJIAET BOOPYXNTb CTYAEHTOB 3HaHUAMMU, IPAKTUYECKUMU HaBblKaMU U YMEHUAMU MO PeLUeHNo
3ajga4y roBbILLIEHHOMN CJIOXXHOCTHU, UX Od)OprleHMM, OCyLeCTBJ/IEHUKO KOHTPOJIA pe3y/ibTaTtoB O6yquMFI. I'Ipmo6peTaeT HeO6XOAMMbIe
I'IpOd)eCCMOHa}'leble KoMrieTteHunn 41 rIpoBeJeHUA U opraHn3aunu npegMeTHbIX oJinMnunag y4alynxcs.

Llenb usyyeHus aucuunnmHbl

OBJ‘laAeTb COBPEMEHHbIMW MeToANKamMmn O6y'-IeHMFI PELUEHNIO KOJINYECTBEHHbIX N Ka4YeCTBEHHbIX XUMWYECKNX 3ajay MoBbILLUEHHOIo
YPOBHSA CJTI0OXKHOCTH.

PesynbraTbl 06y4yeHus

ON2 anMeHFITb COBpeMeHHble TexHOoJ1ormun 06yLIeHMﬂ U KputepunasibHOro ouLeHuBaHusa C y4YeToM UHANBUAYalIbHbIX,
d)VI3MOﬂOI’VILIeCKMX M NICUXOSI0rMYECKNX OCOBEHHOCTEN yyawymnxcs.

ON3 AnanuaupoBaTb u MPUMEHATb efarornyeckne u MeToguYeckne HOPMbl U [OKYMEHTbI B 06/71aCTU couMasibHO- 6bITOBbIX,
npogeccrnoHanbHbIX N Hay4YHbIX KOMMYHUKaLNA.

ON4 [MpumeHaTb obpa3oBaTesibHble Pecypcbl, COBPEMEHHbIE cpeacTBa UHpopMaumn u MHPOPMaLUMOHHbIE TEXHOOMMN B Y4E6HO-
BOCNMTaTE/IbHOM MPOL{ECCE.

PesynbraTbl 06y4eHuMs No AucuunanHe

- npegnaratb MeTognky O6yquMFl y4yalnxcs pelueHno XuMn4ecKknx sagad rnoBbiLLI€HHOIo YpPOBHSA C/I0OXKHOCTH,

- NpoBOA4NTb KOHTPOJIb N OLeHUBaHWe pe3ysibTaToB peLleHns 3agayd rno XuMmmn rnoBblILLIEHHOIo YyPOBHS C/IOXKHOCTH,

- COCTaBJiATb TEKCTbI 3a4a4 pa3Jin4HOro Turna n ypoBHS CJIOXXHOCTU 4J14 NCIMOJIb30BaHNA B y‘-Ie6HOM npouyecce.

MpepekBU3NTbI

MeToguka oby4yeHnss Xummm

MocTpekBu3nTbI

lMeparornyeckas npakTnka

MeToguka pewleHna 3agad no ¢M3M'~IeCKOVI XUMumn

Limkn ancumnnuHbl BasoBble gncuMnNANHbI
Kypc 3

KonunyecTBo akaieMn4yeckumx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue coaepXXaHus QUCLMUIMINHDI

B xofe u3yd4eHUs Kypca CTYAEHTbl BbIMOJHAOT 3afayu Mo OCHOBHbIM pasfesiaM (HU3NYECKON XUMMUM, 3JIEKTPOXUMMUU KUHETUKE
OfIHOCTOPOHHMX, MPOCTbIX PEaKLMii U KUHETUKE CJIOXHbIX PeakUmi. B npoLjecce peLueHnsi pacyeTHbIX 3ajjay y CTyAEHTOB opMupyeTcs
JI0rM4eckKoe MbILLIEHNE, Pa3BUBAETCS CITOCOGHOCTb CaMOCTOSITE/IbHO HaXOAUTb MHPOPMAaLMIO C MOMOLLYb Pas/IMYHbIX MCTOYHUKOB
A5 O6BACHEHUST (PUMYECKMX U XUMUYECKUX SIBJIEHWUH, (DOPMUPYETCS YMEHWe HaxoAuTb B3auMOCBSI3b MEXAY PasinyHbIMU
06beKTaMu, ABIEHUSIMU, YMEHWNEe CPaBHMBATb, aHa/IN3npPoBaTh, 0606LLaTh.

Lienb u3yyeHuss AUCUUNAUHbI

OcBOUTb MpUeMbI U CriOCO6bI peLlieHNss KOHKPETHbIX 3aay U3 pas/IMYHbIX 06/1aCTel U3nYecKon XumMmm.

PesynbraTbl 06y4YeHus

ON2 [lpuMeHSITb  COBPEMEHHble TEXHOJIOMMM O6YYEeHUSs W KPUTEPUasbHOrO OLEHUBaHMA C Y4eTOM WHAUBUAYaNbHbIX,
HU3MOSIOrNYECKUX U ICUXOSIOTNYECKMX OCOBEHHOCTEN yyaLLMXCS.

ON3 AHanusupoBaTb M NPUMEHSITb Me[arornyeckme U MeToguyeckue HOPMbl U JOKYMEHTbl B 06/1aCcTU CoLMasbHO- GbITOBBbIX,
MpogeccuoHanbHbIX M HayYHbIX KOMMYHUKaLMA.

ON4 [NpuMeHsATb 06pa3oBaTe/ibHble PECYPChl, COBPEMEHHbIE CPeACTBa MHGOpMauMu M MHGHOPMALMOHHbIE TEXHOIOMMU B yYye6HO-



BOCnnTates/ibHOM ripoLjecce.

PesynbraTbl 06y4eHuMs No gucuunanHe

- 06BACHATH pelieHne 3ajgady no TepMoxMMnn U TepMoanHaMnyecknM roteHUynasiam XUMUYecKux ripoyeccoB, TepmMognHaMmunke
pacTBoOpoOB, pa30BbIM U XUMUYECKUM PAaBHOBECUSIM;

- copmynupoBaTb yHAaMeHTaIbHbIE MOTOXEHNUS U YPaBHEHUS, HEOOXOAMMbIE AJ151 MOHUMAaHUS U PELLUEHUs 3afady Mo XUMUYECKOMN
TepMognHaMunke,

- COCTaBJIATb aJirOPUTMbI pelleHnAa 3agad rno d)M3l/1'-IeCKOV7 XUMnn,

MpepekBU3nTbI

MeToaunka o6y4yeHns: Xummm

MocTpekBu3uTbI

I'IeaarorwquKaﬂ npakTuka

MeToauka pelleHuna 3agad no xumMmmmn

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafeMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi UCLMMIIUHbI

JlaHHbIV Kypc HanpaBJ/ieH Ha NPUMEHEHUE MOJTyYEeHHbIX 3HaHMI obyyvaroLymxcs ANs pelueHns 3agad 7-11 knaccoB 6a30BOro ypoBHS U
MOBbILLEHHOW CJ/IOXXHOCTU LLIKOJIbHOIO Kypca Xvumuu. PaCCManMBaI-OTCFI METOoAbl PEeLUEeHNA KOJINYECTBEHHbIX U 3KCrepUMeHTaslbHbIX
3ajga4y pasfquoﬁ CJIOXKHOCTHU, MeTo4nKa U npuembl no pelleHnto 3aga4y pa3Horo turna n ypoBHA yCBOEHUA MO pasgesiaM n temam
npeagmMerta, 3agad npon3BogCTBEHHOINO U 3KOJIOrM4YeCKOro cogepxxaHus.

Lienb usyyeHmsa gMCcLUUNINHDI

HayLIMTb CTYAEHTOB MeTo4nKe pelLleHns pacyeTHbIX 3agad rno XuMumu ro nporpamme CpeAHeﬁ LLIKOJ1bI.

PesynbraTbl 06y4eHus

ON2 [lpuMeHsITb  COBPEMEHHbIE TEXHOJIOMMU OOYYEHUS] U KPUTEPUASIbHOrO OLEHMBaHUSI C Y4YETOM  UHAMBUAYASIbHBIX,
d)M3MOﬂOI‘I/1LIeCKMX W MCUXOJIOrMYECKUX OCOBEHHOCTEN y4alnxcs.

ON3 AHaflM3MpOBaTb n NpuMeHATb negarorn4eckne n Metognvyeckne HOPMbl N [OKYMEHTbl B o6s1actn coymnalibHo- 6bITOBbIX,
I'IpOd)eCCMOHa}'IbeIX W Hay4YHbIX KOMMyHMKaLlMﬁ.

ON4 lMpumeHaTb obpa3oBaTe/ibHble Pecypcbl, COBPEMEHHbIE cpeAcTBa uHPopMaumn u nHPOPMaLUMOHHbIE TEXHO0MMN B Y4E6HO-
BOcCrnnTatesIbHOM ripoLecce.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- aHa/im3upoBaTb cogep)kaHne y‘-Ie6HMKOB no XUMUN, NPUHATBIX K UCINOJIb30BaHUIO B CUCTEME CPELQHEIO O6pa3OBaHMFI PK

- UCNoJsib30BaTb MEXNPEAMETHbIE 3HaHUA Npu pelleHnn 3agayd

- 06DBACHATH peLueHne 3aga4y pa3Hbix TUMOB U YPOBHA pa3J/indHbiIMN MeTogamun

MpepekBU3NTbI

MeToguka oby4yeHnss xummm

MocTpekBu3uThI

I'Ie,qarornqecxag npakTnka

TonnueHble pecypcbl PK

Limkn ancumnnuHbl Mpodunupytome gucLUNAnHbI
Kypc 4

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMINHDI

B paHHOWM pucuunnvHe paccMaTpuBaroTCA BUAbI TOMNBA, UX XapaKTepucTuka, nepepaboTka TBepAOro TOIMiuBa, KOMIJIEKCHOE
MCMosib30BaHNe KOMIMOHEHTOB TBEPAOro TOMAnBa rNpu ero BbICOKOTEMMepaTypHOU 4eCTPYKTUBHOM NnepepaboTke, nepepaboTka Heptu
M HepTenpoaykToB, ra3oobpasHoro TorsvBa. [lpy u3ydyeHuMm Kypca y 06YyYarolmxcs (OPMUPYIOTCS CUCTEMHble 3HaHUsI O
MPONCXOXAEHUN Pa3/INYHbIX BULOB TOMNMBA, O NMPUHLUMIAX rnepepaboTky He(Tu n He(TernpoayKToB, O MPOAYKTax nepepaboTku HepTy,
MX cocTaBe, CBOWCTBaX U MPUMEHEHUS, Kiaccupukaymy ra3oo6pasHbix TOMmB.

Lienb u3yyeHus aucuunnmHbl

N3y4nTb 0CO6EHHOCTH TOMJIMBHBIX pecypcoB Pecry6inku KazaxcTaH.

PeaynbraTbl 06y4YeHus

ON 5 CBsA3biBaTb y4YebHbINi MaTepuasa M0 BCEM BOMPOCaM LWKObHOM M BYy30BCKON MPOrpamMmbl XUMMYECKUX U GUOSIOrMYECKUX
ANCUNNANH 47151 TOBCEAHEBHOM MPOGECCUOHaNbHOM AeATEIbHOCTHU U MPOZO/DKEHNS] 06pa30BaHnsl B MarucTpartype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno yHaaMeHTabHbIM ANCUUMINHAM MPU CaMOCTOSITESIbHOM MOUCKE, aHa/In3e,
M 0T60pPE HEO6XOAMMOU MH(pOPMaLIMK, ee NPeobpa3oBaHMM, COXPAHEHUN U nepedaye.

PesynbraTbl 06y4yeHUs N0 AUCLMUMNIIMHE

- 06cyxaaTb 3anacbl TONAMBa U UX POJib B IHEPreTMYeckomM 6asiaHce Pecry6ivkn KasaxcTaH.

- OnucbiBaTb OCHOBHbIE XapaKTEPUCTMKM TOMJINB: COCTaB, IHEPreTUYECKMe XxapaKTePUCTUKM, TeMIepaTypa ropeHus.

- Knaccuguympoats BuAbl TONAMBA.

MpepekBU3NTDI

Xummnyeckas akosorus

MocTpekBu3uUTbI

lpenavniomMHas npakTnka MpoussogcTeeHHas (negarorndyeckas) npakTnka

XumMmunyeckas npombiuneHHocTb PK
Linkn gnucumnnnHol Mpodwunupytowme gucLUUNAnHbI
Kpr 4



KonunyecTBo akafeMnyeckmx KpeanTos 5
dopMa KOHTPONA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

JaHHas gucumnnvHa npefycMaTpuBaeT u3y4eHne COBPEMEHHOMO COCTOSIHUS XMMMUYECKO NMPOMbILLIIEHHOCTH Pecrny6inkn KasaxcTaH,
nepcrnekTUB M TEHZEHUW ee pasBUTUS, MCMOSIb30BaHWUSA MPOAYKLUMU XUMMYECKOW MPOMBILIIEHHOCTU B HapoAHOM XO3s/icTBe.
OcBoeHne p[aHHOW AUCUMM/IMHBI  SBASIETCA HEOOXOAMMOV OCHOBOW A/ (POPMUPOBAHUSI CUCTEMHbLIX 3HaHWH O KJIHOYEBbIX
HanpaB/iIeHUAX COBPEMEHHOW XUMMYECKOW [POMbILIEHHOCTY, O [PUMEHEHUM B Pa3/IMYHbIX Mpoyeccax aHasorm4HbIxX
TEXHOJIOMMYECKMX MPUEMOB, CrOCO60B MNepepaboTKM BeLecTB M TUMOBOKM annapatypbl;, 06 OCHOBHbIX OTPacC/siX XUMMUYECKOM
MPOMBILLIEHHOCTHY.

Llenb usyyeHus aucuunnmHbl

UN3yunTb coBpeMEeHHOE COCTOSIHME XMMNYECKOW MPOMbILLIIEHHOCTN Pecny6imkn KasaxcraH.

PesynbraTbl 06y4yeHus

ON 5 CBsa3biBaTb y4YebHbIVi MaTepuasa M0 BCEM BOMPOCaM LKOJbHOM M BYy30BCKOW MNPOrpaMmbl XMMMUYECKUX U GUOSIOrMYECKUX
ANCUNNINH 7151 TOBCEAHEBHOM MPOgeCcCUoHaibHOM AeATEIbHOCTYU U MPOAO/DKEHNS] 06pa30BaHNsl B MarucTpartype.

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno yHAaMeHTabHbIM ANCYUMIMHAM 1IPU CaMOCTOSITE/IbHOM MOUCKE, aHa/In3e,
M 0T60pE HEOBXOAMMOU MH(pOPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHUN U nepegaye.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- 06cyxpaaTb COBPEMEHHOE COCTOSIHME XMMUYECKON MPOMbILLIEHHOCTH Pecny6inkn KazaxcTaH.

- BbiIBATE 0CO6EHHOCTU XMMUYECKOM NMPOMBILLIEHHOCTY KaK 0TPac/in MaTepuasibHOro Nnpon3BoACcTBa.

- O6DBSCHATH pa3BUTUE XMMUYECKOM MPOMbILLIEHHOCTH B PK.

MpepekBU3NTbI

O6Lyasi u HeopraHu4eckas XuMus

MocTpekBusuThbl

lpegannioMHas rnpakTnka MpoussogcTeeHHas (negarornyeckas) NpakT1ka

XumMmuyeckas TexHonorus

Limkn aucumnnuHbl Mpodunupytome gucLUnAnHbI
Kypc 4

KonunyecTBo akaieMn4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN 9K3ameH

KpaTKoe onuncaHue copgepXxaHna gucuunyiuHbl

B paHHOM gucunninHe paccMaTpuBarOTCA MPUPOAHbIE 3amachkl, Ccrnocobbl 406bIYyM, NOArOTOBKM, TPAHCMIOPTUPOBKM M KOMITIEKCHOM
rnepepaboTKN BaxKHEMLLINX BUAOB XUMUNYECKOrO CbIpbs, TEOPETUYECKME OCHOBbI, TEXHOJIOMMYECKME MPOLIECChI OCHOBHbIX XUMUYECKMUX
npoun3BoACTB. [lpyu n3yyeHum Kypca y obyyaromxcsi QopMUPYOTCS CUCTEMHbIE 3HaHNS 06 06LYMX BOMPOCaX XUMUYECKON TEXHOSIOMMMY,
Cbipbe, 3HEpruy, BoAe;, 06 OCHOBHbIX 3aKOHOMEPHOCTAX XUMMUYECKOW TEXHOJOMMM, BaKHEHMLUMX XUMUYECKUX MPOU3BOACTB, O
XUMUYECKOW nepepaboTKe TOM/IMBa, NPOMbILLIIEHHOM OpPraHN4YeCKOM CUHTE3e.

Lienb u3yyeHus aucuuniuHbl

N3yunTb 06LymMe 1010XKEHUS U TEOPETUYECKMNE OCHOBbBI XUMNYECKOU TEXHOI0TNM.

PesynbraTbl 06y4YeHus

ON 5 CBnA3biBaTb y4YebHbINi MaTepuasa Mo BCEM BOMPOCaM LIKObHOM M BYy30BCKON MPOrpaMmbl XUMMYECKUX U GUOSIOrMYECKUX
AUCLMMINH AN151 NOBCEAHEBHOM MpogeccuoHabHou AessTeNIbHOCTY U MPOJOIIKEHUS1 06pa3oBaHNs B MarncTpartype.

ON 6 CuctematnanpoBaTb TEOPETUYECKUI MaTepuas rno pyHaaMeHTabHbIM AUCYUNINHAM MPU CaMOCTOSITE/IbHOM MOUCKe, aHanse,
M 0T6OpPE HEO6XOAMMOU MH(OPMALIMK, ee NPeobpa3oBaHMM, COXPAaHEHNN U nepeaaye.

Pe3yanaTb| o6yqe|-wm no aucuuniuHe

- Onpegensitb 3aKOHOMEPHOCTU XUMUYECKMX MPeBPALLEHNI B YC/TOBUAX MPOMbILLIEHHbIX MPOU3BOACTB.

- OnucbiBaTb CTPYKTYpY M COCTaB XMMUYECKMX MPON3BOACTB.

- OnepupoBaTb MeTogaMu ONTUMaNIbHOM OpraH13auun XMMUKO- TEXHOIOMMYECKUX MPOLECCOB C YYETOM MepOnpUsTUI 10 OXpaHe
OKpYy>KatoLLeli cpeabl.

MpepekBu3nTbI

O6wyas n HeopraHudeckas XuMmusi

MocTpekBu3uUTbI

lMpeaauniomHas npakTnka Mpoun3BogcTBeHHas (Mefarornyeckasl) npakTuka

AHanus npupoaHbIX 06HEKTOB

Linkn gucumnnmHbl Mpodunupyrowme guCUUNANHbI
Kpr 4

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLMIIUHDI

JaHHas gucuynnanHa npegycMaTpuBaeT nsydeHnme 06beKTOB OKPYXarolel cpedbl, METO4OB UCCIef0BaHUA M 3/IeMEHTHOIo cocTaBa
MPUPOAHbBIX 06BLEKTOB; 3aKOHOMEPHOCTEN HaKOMJIEHUS], pacrpefesieHNsl XMMUYECKMX d1eMeHToB. OcBOeHWe JaHHOU AUCLMMIINHBI
ABJIIETCA HEO6X0AMMOM OCHOBOWM A1 hOPMUPOBAHMNS CUCTEMHbIX 3HAHUI O COAEPXKaHUMU M PacrpesesieHnn 31eMeHTOB B NMPUPOAHbIX
06beKTax, 0 (pakTopax, BAUSIOLMX Ha HaKOIMJ/IEeHNe 371eMEHTOB B O6bEKTax OKPY)Karoljeh cpegbl; O MPOrHO3MPOBaHNM MOBEAEHMUS
XUMUYECKUX 3arps3HNTENIeN o4 BANSHUEM PasnyHbIX MPUPOAHbIX PaKTOPOB M aHTPOIMOreHHbIX BO34eHCTBUI.

Llenb nsyyeHus gUCLMNINHbI

M3yunTb OCHOBbI aHasmn3a npUPOAHbIX OB6BLEKTOB B YC/IOBUSAX XMMUYECKOro 3arpsi3HeHUs 6uocgepnbl, nuTocepsl, rugpocgepbl n
aTMmocgepsbl.

PesynbraTbl 06y4eHus

ONS8 lMpeacTaBnATh pe3ynbTaTbl IKCNEPUMEHTANIbHO —MUCC/Ie40BaTeNbCKOW paboTbl B BUAE OTYETa, HAYYHOro [OK1aAa, COOBLLEHMS,
BbIBOAOB.



ON9 VHTerpupoBaTb OCHOBHbIE MOJIOXKEHUS, MOHATUS U 3aKOHbI B 06/1aCTU XUMUU U CMEXHbIX €CTECTBEHHOHAYYHbIX AUCLUNANH NPU
06DBACHEHNUMN TEOPETUYECKMX U MPAKTUYECKUX 3a[aHWM.

ON10 Ucnonb3oBaTb eCTECTBEHHOHAYYHbIE TEPMUHbI B MPOPECCUOHANbHBIX LiENSIX.

PesynbTaTbl 06y4yeHUs NO AUCLMUIIIMHE

- OnucbiBaTb OCHOBHbIE 06BbEKThI OKPYXKaKoLLEe Cpesbl.

- O6BSACHSITb OCHOBHbIE 3aKOHOMEPHOCTM MPOL|eCCOB 06Pa30BaHMs 3arPsA3HSIIOLLMX BELECTB B 06 bEKTax OKpPYKaroLLel cpeabi.

- BbibupaTb MEeTOAbI aHa/Im3a NoYB, PaCTeHWUN, BOAbl, BO34yXa

MpepekBU3nTbI

O6LLlaFl U HeopraHn4yeckas xuMuns Xumuyeckasi a9Kos10rusi

MocTpekBu3uTbI

lpeaaunniomHas npakTuka MpoussogcTeeHHas (negarorndyeckas) npakTnka

MeTopbl oT60pa Npob 1 Nnpob6onoAroToBKU, OCHOBbI BUOMETPUU

Linkn gucumnnmHbl Mpodunupytowme AuCUUNANHbI
Kypc 4

KonunyecTBo akafeMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

JaHHas gucymnnnHa paccMaTpuBaeT OCHOBHblIe MeTOA4bl 0T60pa npob 1 NPo6onoAroToBKM, a Takxke OCHOBbI 6uoMeTpun. buometpus
JlaeT BOBMOXHOCTb BbIYUC/ANTb CPEAHNE 3HaYEHUS M OMPefesnTb CTereHb UX JOCTOBEPHOCTH, BCKPbITb CTereHb PeHOTUMNYECKON 1
reHOTUNMUYECKON U3MEHYNBOCTYN OTAE/bHbIX MPU3HAKOB, BbIPaXEHHYIO MaTeMaTUyecKy, yCTaHOBUTb CTeNeHb JOCTOBEPHOCTYU OfbiTa.
Mpn n3ydeHnn kypca y obydaroLyuxcsi GOPMUPYIOTCS 3HAHMUS, C MOMOLLbIO KOTOPbIX MOXHO MPOBOAUTb [JOCTOBEPHbIE HayYHble
ucenefoBaHus B 061aCTH aHann3a npupoaHbIX 06 bEKTOB.

Llenb usyyeHus aucuunnmHbl

N3yynTb OCHOBHbIE COBPEMEHHbIE METOAbI (PUSUKO- XUMUYECKOro OnpefesIeHns 3arpsisHeHWii BO3JyXa, pas/inyHbiIX METOA0B
6UOMHANKALMN Ha OPraHN3MEeHHOM, MOMyIALNOHHOM, 3KOCUCTEMHOM YPOBHSIX.

PesynbraTbl 06y4eHus

ONS8 lNpeacTaBnATb pe3ynbTaThl 9KCIEPUMEHTA/IbHO —MUCCIE[0BaTENbLCKON paboTbl B BUAE OTYETa, Hay4YHOro [JOK/1asa, COObLLEeHMS,
BbIBOAOB.

ON9 UHTerpupoBaTb OCHOBHbIE MOJIOXKEHUS, MOHATUS U 3aKOHbI B 06/1aCTU XUMUN U CMEXHbIX €CTECTBEHHOHAYYHbIX AUCLUMNINH NPU
0ObACHEHNUMN TEOPETUYECKMX U NPaKTUYECKUX 3afaHW.

ON10 Ucnonb3oBaTb ecTeCTBEHHOHaYyYHbIE€ TEPMUHbI B PO ECCUOHAsIbHBIX LiEISIX.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- OnucblBaTb OCHOBHbIE METOAbI 0T6OPa PO6 1 NPO6oNoAroTOBKM

- [lpuMeHsITb Ha NMPaKTUKe METOAbl MaTeMaTHUYECKON CTaTUCTUKM NPY 06paboTKe pe3ysibTaToB UCCEA0BaHMNIA

- AHannsnpoBaTb BO3ZMOXHOCTb MPUMEHEHUST METOAOB 0TOOPA MPU U3YyYeHUU 06 BEKTOB OKPYIKaroLLel cpeabl

MpepekBU3NTbI

O6LLlaﬂ U HeopraHn4yeckasa xuMuns Xumunyeckasi aKoJ10rusi

MocTpekBusuThbI

I_Ipe/.'[,qwl'll'lOMHaﬂ npakTuka I_IpOM3BOACTBeHHaFl (ne/:larormquKaﬂ) npakTnka
Xumus rugpocdepbl

Linkn gucumnnmHebl Mpodunupytolme gucLUNAnHbI

Kypc 4

KonuuectBo aKageMun4yeckunx KkpeguTtos 5

dopMa KOHTPOnA 3HaHUN Jk3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMAUHDI

HaHHas gucuyunnvHa paccMaTpuBaeT XUMMYECKUI COCTaB BOAHbIX O6BEKTOB 3eMHOro Liapa. XMMWYECKuW COCTaB PEeK, 03ep U
[PYHTOBbIX BOJ 3aBMCUT MHOXECTBA Pas/nyHbIX (akTOpOB, TakKuUX Kak MPOLECChbl Pa3pyLUEHUS] TOPHbIX MOPOA M Pas/ioXeHUs
opraHM4eckoro BeLyecTsa B noysax v 1.4. [1pu ndydeHun kypca y obydaroLynxcsi popMUpyrOTCA 3HaHUS O Cr1ocobax OYMCTKY, a TakxKe
MPOrHo3MpoBaHUs MOBEeLEHUS1 OCHOBHbIX BUAOB 3arpsisHuTesiel B BOAHbIX 06 beKTax.

Lienb u3yyeHus aucuunnmHbl

N3y4ntb OCHOBHbIE 3aKOHOMEPHOCTH U MOHATUA XUMUKU TUAPOCHEPbI, METOAbI MUCCE[0BaHNA BOAbl, METOAbI OYUCTKU BOAHbIX
06bEKTOB; COBPEMEHHbIE JaHHbIE O XUMUYECKMX M (PUBUKO-XUMUYECKMX CBONCTBAX BOAbI, €€ COCTaBe.

PesynbraTbl 06y4eHus

ONS8 lMpeacTaBnATb pe3ynbTaTbl IKCNEPUMEHTAIbHO —UCC/E[0BaTENbCKOW paboTbl B BUAE OTYETa, HAYYHOro [OK1a[a, COOBLYEHMS,
BbIBOAOB.

ON9 VHTerpupoBaTb OCHOBHbIE MOJIOXKEHUS, MOHATUS U 3aKOHbI B 06/1aCTU XUMUN U CMEXHBIX €CTECTBEHHOHAYYHbIX AUCLUNANH NPU
0OBACHEHNUMN TEOPETUYECKMX U MPAKTUYECKUX 3aZaHW.

ON10 Ucnonb3oBaTb eCTECTBEHHOHAYYHbIe TEPMUHbI B MPOPECCUOHANbHBIX LiENSIX.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

- OnucbiBaTb XMMUYECKMI COCTaB BOAHbIX O6bEKTOB

- OyeHunBaTb (haKkTOpbI, BAUAIOLYME Ha 3arPA3HEHNE BOLHbIX O6bEKTOB

- AHanusnpoBaTb U3MEHEHNEe XUMUYECKOro CoOCcTaBa BOAHbIX 06bEKTOB C MOMOLLbIO COBPEMEHHbIX METO40B

MpepekBU3UTDI

O6LL[aFI U HeopraHn4yeckas xuMuns Xumuyeckasi aKoJs10rusi

MocTpekBu3uTbI

lpegannaoMHas rnpakTuka MponssogcTeeHHas (negarorndyeckas) npakTnka

leHeTuka



Linkn gucumnnuHbl MpodunupytoLLme AUCLMNANHDI

Kypc 4
KonunyecTBo akajeMn4eckmx KpeauTos 6
dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTKoe onuncaHue copgepXxaHna gucuunyinHbl

leHeTuka sBNsieTCs 6a30BOH AUCUWINIMHON MPU MOArOTOBKE GYAYLUMX yumTenew 6uonormu. B xoge OCBOeHMsi [aHHOro Kypca
obyyaroLymnecs: M3yyaT OCHOBHbI€ 3aKOHbl HAC/e[OBaHWSI MPU3HAKOB W WX W3MEHYMBOCTH, LMTOJIOrMYECKMEe OCHOBbI MOHO- U
ANrMepUaHOro CKpelynBaHus, OCO6EHHOCTM HeaslsleslbHOro B3auMofeicTBusi reHoB. O6yyarolymecss 03HAKOMSITCS C OCHOBHbIMU
MOJIOKEHUAMM XPOMOCOMHOW TEOPUM HACeACTBEHHOCTH, U3yyaT MPUYMHbI U MOCIEACTBUS MyTaLUOHHBIX NPOLECCOB A5 3BOSIHOLMU
)KMBbIX OPraHU3MOB Ha M/J1aHeTe M 0CO6EHHOCTU KOHLEHTPaLMuU NPU3HaKoB B NOMynsaLUsIX.

Lienb u3yyeHus aucuunnimHbl

dopmupoBaHne y 06yyaroLUMXCS CUCTEeMbl 3HaHWA N0 (yHAaMeHTa/lbHbIM [E€HEeTUYECKUM OCHOBaM BO3HUKHOBEHMA U
(yHKLUMOHUPOBAHUS XUBbIX OPraHM3MOB U 6UOLEHO3 Ha 3eMJie, UX CTabUIIbHOCTY, MU3MEHYNUBOCTHU U Pa3BUTUM B OHTO - U (uoreHese.

PeaynbraTbl 06y4YeHus

ON 6 CuctematnsmpoBaTb TEOPETUYECKMI MaTepuas no hyHAaMeHTa bHbIM AUCUUNINHAM PU CaMOCTOSITE/IbHOM MOUCKE, aHaan3se,
M oT60pPE HEO6XOAMMOU MH(OPMAaLMK, ee NPeobpa3oBaHMM, COXPaAHEHNN U nepeaaye.

ON7  [leMOHCTpupoBaTb TEOPETUYECKME OCHOBbI M COBPEMEHHbIE TEHAEHUMN Pas3BUTUS OUOJIOMUM, WCIMOJb3YA 3HaHWUA O
pasHoobpasun N QyHKLMOHUPOBaHMM GUOSIOTNYECKNX CUCTEM, UX MHOroo6pasum u 3BOJIOLUM, YPOBHEBYHO OPraHuU3auuto XXUBOM
npupoabl.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

- O0ODBSICHSITb OCHOBHbI€ [OHSATUS O MaTepuasibHOM cy6CTpaTe Hac/ae[CTBEHHOCTU MU MeXaHW3Max W3MeHYUBOCTH, OCHOBHbIE
reHeTuyeckne sIB/eHUs, 3aKOHOMEPHOCTU HaciefJCTBEHHOCTU U U3MEHYMBOCTU XUBbIX OPraHU3MOB, POJib HACNE[CTBEHHOCTU U
OKpyXKatoLeni cpefbl B @opMmupoBaHum peHoTuna.

- aHanuM3upoBaTb TUMbl HACNeAOBaHUSI CEJIEKUMUOHHbIX MPU3HAKOB, TUMbl EHETUYECKON W3MEHYMBOCTH, BO3HUKAIOLME [10[]
BJIUSIHUEM MYTareHHbIx pakTopoB u opMyIMpoBaTh BbIBOAbI M0 BbIYUCIEHHBIM CTaTUCTUYECKUM MOKa3aTeN M.

- peLiaTb 3ajay4u Mo OCHOBHbIM pasfiesiaM reHEeTUKY, ienasi Hay4YHble BbIBOAbI M O6bSICHSAS M0JlyYeHHbIe pe3ynbTaThbl
MpepekBU3NTbLI

AHaToMus yesoBeka

MocTpekBu3uThbI

lMpepannaoMHas npakTnka

leHeTMKa nonynAuui

Livkn ancumnnuHbl MpodunupytoLme JuCUUNIUHbI
Kypc 4

KonunyecTBo akaieMnyeckumx KpeauTos 6

(dopma KOHTPOJIA 3HaHWI 9k3aMeH

KpaTkoe onucaHue copepXXaHusi AUCLMMIIUHDI

,ﬂmcumnana HarnpaBJ/ieHa Ha Kn3y4YeHune TreHeTn4eckoro pa3HOO6p83MH nonynﬂuuﬁ, 3aK0HomepHocreﬁ HacnegCTBeHHOCTU U
M3MEHYUBOCTH B MPUPOAHbIX MOMYAAUUSX, pacripegesieHne YacToT ajaeses B nonynsumnsx nog BosgencTemeM akTopoB 3BOOLMN.
ueﬂbK)FeHeTMKM HOﬂyﬂHUMﬁ ABJIAETCA onpejesieHne reHeTn4eCcKux Bapwaunﬁ cpeaun pa3HbM'H0ﬂyﬂﬂuMﬁ OfHOIro n TOro )Ke Bujaa
CpaBHeHMe reHeTn4ecKoro cocraBa pasHbix I'lOI'IyﬂﬂLlMVI MOXEeT faTb npejcraBs/ieHNne 0 BaXXHOCTU [10TOKa reHoB A4J14 nogaep>xaHuns
CTabusIbHOCTH ﬂOﬂyﬂﬂL{Mﬁ XUBbIX OPraHn3mMoB.

Lienb nayyeHns gMCLUNMUHDI

(DOpMMPOBaHMe 6a30BbIX 3HaHWU 06y'~lal-OLLlMXCﬂ O MéxaHn3max Hacie4CTBeHHOCTU U UBMEHYNBOCTH, B IMNOIMYynAaLUNAX.

PesynbraTbl 06y4yeHus

ON 6 CMCTeMaTMs‘MpOBaTb TeOpeTM'-JeCKMﬁ mMmartepmnan ro qbyHAaMeHTa}'leblM AancynnisiinHamM rnpn caMoCToATeJIbHOM MMOUCKE, aHalln3e,
M oT60pe HEO6XOAMMO MHPOPMaLMK, ee MPeobpas3oBaHNy, COXPaHEHUN U repesgave.

ON7 ,ﬂeMOHCTpMpOBaTb TeopeTn4eCckne OCHOBbl W COBPEMEHHbIe TeHAeHUnn pa3BUTusa 6MOﬂOI'MM, UCrioJsib3ysa 3HaHusA O
pasHoobpasun 1 QyHKLUUOHUPOBAHUM GUOSIOrMYECKMUX CUCTEM, MX MHOroo6pasuu 1 3BOJSIHOLMM, YDOBHEBYIO OpraHM3aumio X1BOM
npmpoasl.

PesynbTraTbl 06y4eHMs NO AUCLMNIMHE

- O6BbACHATL OCHOBHbIE [OHATUA U TeopeTn4yeckue roJsioXXeHns cospemeHHoﬁ ﬂOﬂyﬂﬂuMOHHOﬁ n SBOHMUMOHHOﬁ reHeTuKn,
OCHOBHbIE METOAbI, NMPUMEHSIEMbIE ANISl U3YYEHUS FEHETUYECKOW CTPYKTYPbl MOMYASUMN M CPABHEHUS MOMyNauni Mexay cCo60oM,
n3yyeHus feicteusi pakTopoB 3BOJIIOLNM HAa FEHETUYECKOM YPOBHE, UIOreHeTUYeCcKoro aHaam3a.

- aHanunsupoBaTtb rnonyisaynoHHoO-reHeTn4eckune faHHble, ornpeaesiatb JIOKYyC reHoB.

- NMPUMEHATb 0Jly4eHHble 3HaHUA A4/ pelleHns 3ajfad, Kacarolunxcsa 0CO6eHHOCTEN HacrniegoBaHusa NpuU3HakoB B TPUPOAHbIX
nonynayunax

MpepekBu3nTbI

AHaToMus YyenoBeka

MocTpekBu3uUTbI

npeqawﬂﬂOMHaﬂﬂpaKTMKa

MeToauka pewleHna 3aaad no reHeTukKke B LWWKoJie

Linkn gucumnnmHbl Mpodunupyrowme aUCUUNANHbI
Kpr 4

KonunyecTBo akafeMunyecknx KpeanTos 6

dopMa KOHTPONA 3HaHUN SK3aMeH

KpaTKoe onncaHue cogepXxaHna guCcuunyinHbl



B Kypce paccmaTpuBarOTCSi MeTOAbl pelleHusi 3agady Mo OCHOBHbIM pasfesiaM reHETUKW, OCOBEHHOCTM aHasIM3npyroLiero
CKpeLyMBaHUs, B3auMOAENCTBUS Heassle/ibHbIX reHOB, 3aKOHOMEDPHOCTU pacLUernIeHNsl pu ayTOCOMHOM M CLEMIEHHOM C [0JIOM
Hacsie[oBaHUM, BJIMSIHUE MexaHUW3Ma KPOCCUHroBepa [Mpu CLEMJIEHHOM Hac/efoBaHuy, METOAMKa pacyeta M [OCTPOEHUS
reHeTMYeckux KapT. B xoge ocBOeHUs1 Kypca obyqarolymecss pa3BuBaroT HaBbIKN MPUMEHEHNS] TEOPETUYECKUX 3HAHWI Ha MPaKTUKe,
HaxoAnTb MPUYNHHO- CIIEACTBEHHbIE CBA3N MEXAY (QEHOTUINYECKMMU MPOSIBJAEHUAMU U 3aKOHaMU Hacse[CTBEHHOCTU U
N3MEHYNBOCTMH.

Llenb nsyyeHus gUCLMNINHbLI

[o3HaKOMUTb 06YyYaroLMXCSl CO Crrocobamu pelleHusi 3agay Mo OCHOBHbIM 3aKOHOMEPHOCTSIM Hac/e4CTBEHHOCTU U U3MEHYUBOCTH,
0B/1aZ1eTb METOAMUKOWN PELLEHUS CIIOXHbIX OIMMMNaAHbIX 3aav.

PesynbraTbl 06y4YeHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTeEPUas Nno yHAaMeHTa bHbIM AUCUMIIMHAM NPU CaMOCTOSITE/IbHOM MOUCKE, aHa/In3e,
M oT60pe HEO6XOAMMO MHPOPMaLMK, ee MPeobpa3oBaHNy, COXPAHEHNN U repesgave.

ON7  [leMOHCTpupoBaTb TEOPETUYECKME OCHOBbI W COBPEMEHHbIE TEHAEHUMU pPasBUTUSI GUOSIOTMM, WCMOSb3YsT 3HaHUS O
pasHoobpasun u (yHKLUMOHUPOBAHUM GUOSIOrMYECKMUX CUCTEM, MX MHOroo6pasum 1 3BOJSIHOLMM, YPOBHEBYIO OpraHM3aumio X1BOM
npupoasbI.

PesynbraTbl 06y4eHuMs No AgucuunanHe

- peLuaTb KOJIMYECTBEHHbIE N KAYECTBEHHbIE 3a4a4Yu 110 BCEM pa3zesiaM reHeTUKu;

- 06DBACHATb OCHOBHbIE MEXaHN3Mbl HaC/1€ACTBEHHOCTN U U3MEHYNBOCTH;

- [lpUMeHsITb 3HaHWe OCHOBHbIX OJIOXEHUI XPOMOCOMHOM Teopuu HAceCTBEHHOCTU [PU Pa3bsICHEHUN OCOBEHHOCTeH
pactuyensieHnsi PU3HaKoB Mpu CLENIEHHOM Haceg0BaHumn

MpepekBU3NTHI

AHaToMus yesnoBeka

MocTpekBu3UTbI

lpenannaomMHas npakTnka MpoussogcTeeHHas (negarorndyeckas) npakTnka

MeToauka opraHu3auuu BHey4Ye6Hon paboTbl Mo NpegMeTy

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 4

KonunyecTBo akafieMnyeckmx KpeanTos 3

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMIMIIUHDI

JaHHbI Kypc paccMaTpuBaeT TeOpeTUKO- METOZOJSIONMYECKUE OCHOBbBI, COAep)XaHue, MeTogbl, (GopMbl U BUAbI BHEYPOYHOMH
JesTenlbHOCTH. B xoje u3yyenuss npegmeTta 6yayuiue y4YuTesss OCBauBalOT MeTOAbl OpraHusauuv W rpoBefjeHUs] y4e6HOM
JesTesIbHOCTH BHEK/IacCHOWM pa6oTbl. CTyfeHTbl MOJyyaroT MPaKTUYeCKue 3HaHWS U HaBbiKY, HEO6XOAWMbIe AJIS OpraHu3auuu
y4e6HOro mpouecca, CaMOCTOSITe/IbHOVW M TBOPYECKOW MOArOTOBKM K MPENojaBaHuio C Y4YeTOM HalMOHa/bHbIX MPUOPUTETOB
KasaxcTaHa 1 BOoCUTaTeIbHOro noTeHymana AUCLUUMINH.

Llenb usyyeHus aucuunnmHbl

CamocTosiTe/IbHasi U TBOPYECKas MOArOTOBKa CTYAEHTOB K BHe y4e6HOU pa6oTe Mo XMMUMU B LLIKOJIE.

PesynbraTbl 06y4yeHus

ON2 [IpuMeHATb  COBPEMEHHble TEXHOJOrMM O6YYEHWUS W KPUTEPUANIbHOrO OLEHUBAHWS C  YYETOM UHAMBUAYaNbHbIX,
(PU3M0IOrNYECKMX M NICUXOOMMYECKMX OCOBEHHOCTEN yYaLymXCs.

ON3 AHanuaupoBaTb W MPUMEHSTb Me[aroruyeckme U MeTOAMYECKME HOPMbI M JOKYMEHTbl B 06/71aCTV COLMabHO- GbITOBbIX,
NpogeccuoHanbHbIX N HayYHbIX KOMMYHUKaLMA.

ON4 [MpuMeHsITb 06pa3oBaTesibHble PECYPChbl, COBPEMEHHbIE CPEACTBa MHGOPMaLUUU U UHPOPMALMOHHbIE TEXHOOMMN B Y4e6HO-
BOCnMTaTe/IbHOM MPOLjeCCe.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- pa3paboTka niaHa BHEK1aCCHOM pa6oTbl 110 XUMUY;

- OAroTOBKAa AUAAKTUYECKUX 3aZaHuii Mo TeMaMm;

- 06CyXKaeH1e BUAOB rPYNMOBO#, FpynnoBoO#, napHo# pa6oTsl

MpepekBU3NTbI

lNeparormnka

MocTpekBu3uThI

MpeaannioMHas npakTnka MpounsBogcTBeHHas (Megarornyeckas) npakTuka
OpransauMﬂ 7] d)oprI CaMOCTOATENIbHOM pa60TbI yyawmxca no XxuMum
Linkn gncumnnmHebl basoBble gucuMnanHbI

Kypc 4

KonuuectBo aKageMun4yeckunx KpeguTtoB 3

®dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaep)xaHus AUCLUNIIUHDI

B paHHOM Kypce paccmaTpuBaroTCsi BufAbl, GOpMbl M METOAbl CaMOCTOSITE/IbHOM pPaboTbl yqaluuxcs npu U3yYeHUM OCHOBHOIMO
CofepXXaHWA LUKOJIbHOrO Kypca XMMUW, METOAbI NMPaKTUYecKo#n u 1abopaTopHoOH, BHeayaUTOPHOU AesATeslbHOCTU. CTYAEeHTbl OCBOSIT
npakTuKy opraHnsayun wn BefeHUs CaMOCTOSITe/IbHOMN pa6OTbI y4yaluxca Ha pasHbiX dT1arnax ypoka, BO BHeEYpO4YHOEe BPeEMHA.
O6C}0KA8[-OTCFI BOMpoOChbIl, CBsI3aHHblIe C KPUTEPUAMU OL{eHKN CaMOCTOSITe/IbHOMN pa6OTbI B rpynne un napHoﬁ pa60Te.

Lienb nsy4yeHus AUCLUNIUHDI

OcBouTtb BUAbl CAMOCTOATEJIbHbIX pa60T npu npoBefeHnn ripakTn4eCKnx n na6opaToprlx, BHEKJ1aCCHbIX pa60T.

PesynbraTbl 06y4yeHus

ON2 anMeHFITb COBPEMEHHbIEe  TEXHOJI0MnMn o6yqum=l n KputepuasibHOro OLEeHuUBaHuNA C Yy4eToM UHANBUAYaJIbHbIX,
¢M3MOJ'IOI'M’~I€CKVIX M MICUXOIOrMYECKUX OCOBEHHOCTEN y4alynxcs.

ON3 AHa}'IM3MpOBaTb n NpUMeHATb nejgarorn4eckne n Metognvyeckne HOpMbl N [OKYMEHTbl B o6nactu coymnasibHoO- 6bITOBbIX,



I'IpOd)eCCMOHa}'IbeIX U Hay4YHbIX KOMMyHMKaL{MVI.

ON4 lMpumeHsTb 0b6pa3oBaTe/ibHble Pecypcbl, COBPEMEHHbIE CpeacTBa MHpopMaumn u MHPOPMaLMOHHbIE TEXHOOMMN B Y4E6HO-
BOCNMTaTE/IbHOM MPOLJECCE.

PesynbraTbl 06y4eHuMs No gucunnInHe

- paspaboTaTb TEMaTUYECKOro rjaHa CaMOCTOSITE/IbHOM PaboThl yHaLUMXCS 10 XUMUM;

- TPUMEHATb COBPEeMEHHbIe MHd)OpMaL[I/IOHHbIe CUCTEMbI N TEXHOJIOTNK, a TaKXKe TeEXHNYECKNX cpejCTB o6yqumq npu rnogrotoBke
3ajaHni;

- NpoBOAUTb rpynrnoBble N nHAnNBUAYyasbHble BUAbl pa60T Mo BbIMNOJIHEHNIO CaMOCTOSITE/TbHOMN pa60TbI BO BpemMsA ayAUTOPHbIX
3aHATUN U BO BHeayAUTOPHOe BpeMs

MpepekBU3UTDI

lMepgaroruka

MocTpekBu3uUTbI

I'Ipe,qawnnomr-:a,q npakTnka

COBpeMeHHbIe TEXHONOMrMn B 06yquvw| XUMUN

Linkn aucumnnunHbl basoBble gucuMnNINHbI
Kypc 4

KonunyecTBo akafeMunyecknx KpeanTos 3

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue coaep)xaHusi GUCLUMIIUHDI

JaHHas aucuyunanHa HanpassieHa Ha OBflafjaHne HeOo6XOAMMbIMU 3HAHWUAMM B 06aCTU AWAAKTUKM, TEXHOO0MMM OBYdYeHUs U
0COB6EHHOCTYU MX MPUMEHEHNS B NPOLIECCEe 06YYEHUS XUMUM, METO/bI KOHTPOJIS U ydeTa 3HaHUi 1 YMEHUH,

06Yy4qaroLLMXCS M0 XUMUM, KPUTEPUU OLIEHNBAHUS AJIS YCTHOIO, MACbMEHHOI0

oTBETa C Y4YeTOM MWHAMBUAYAsIbHbIX OCOBEHHOCTEN yqalUuxcs. W3yyeHue AUCUMIIMHBI CNOCO6CTBYET Takxe MoAggepxarb
fpogeccuoHanbHoe pasBUTUE ydYuUTesed- NPaKTUKAHTOB, (POPMUPYS Y HUX MUCCELOBATENIbCKYO OPUEHTaUMIO Ha MPaKTUKy M
npogeccutro.

Lienb usyyeHuss AUCUUNAUHDI

N3yunTb coBpemMeHHble 06pa3oBaTesibHbIe TEXHOIOMMM N OCOBEHHOCTM X NPUMEHEHMS B POLIecce 06yYeHNS XUMUN

PesynbraTbl 06y4eHus

ON2 T[lpuMeHATb  COBPEMEHHbIEe TEXHOJIOMMM O6YYEHUS W KPUTEPUasbHOrO OLEHUBaHMA C Y4eTOM WHAWBWUAYaNbHbIX,
(h13M0I0rNYEeCKUX U NMCUXOSIOrNYECKMX OCOBEHHOCTEN yYaLLMXCH.

ON3 AHanuaupoBaTb M MPUMEHATb MefarorMyeckne M MeTOAMYECKUE HOPMbl M JIOKYMEHTbl B 06/1aCTU COLMa/ibHO- 6bITOBbIX,
MPOpEeCCUOHanbHbIX M HaYYHbIX KOMMYHUKaLWA.

ON4 [MpumeHATb 06pasoBaTesibHble PECcypCbl, COBPEMEHHbIE CPEACTBa MHGOPMaLMN M MH(POPMAaLMOHHbIE TEXHOOMU B Y4e6HO-
BOCMMTaTE/IbHOM MPOLIECCE.

PeaynbraTbl 06y4eHuMs No AucuunanHe

0 KOHCTpyMpoBaTb 3/1EMEHTbI YPOKOB C UCMO0/b30BaHNEM Pa3/INYHbIX TEXHOIOMMI 06YYEHNS XUMUK;

0 wucnonbsoBaTh B 06pa3oBaTe/IbHOM MPOLECCe PasHO06pasHble Pecypcbl, B TOM YMUC/e U MOTeHUMan APYrux y4e6HbIX MpegMeToB
(MaTemaTukm, 6uonorum, pusnku);

0 [eMOHCTPUPOBaTb yMEHUE OPUEHTUPOBATLCH B MHOro06pasum TeEXHOSIOMMi M Mogesel 06yyeHus.

MpepekBU3NTHI
leparormnka
MocTpekBusnTbl
MpesannnomMHas npakTuka

CucrtemaTuka pacteHumn

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonnyecTBo akafemMmyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI

JaHHbI Kypc HanpasJ/ieH Ha u3y4YeHne KaacCUYeCcKux  COBPeMEHHbIX METOAOB UCC/Ie0BaHNS PaCTUTENIbHOIO MOKPOBA, 3HaKOMCTBO
C TaKCOHOMMeN BUOBbIX OCOGEHHOCTEN pacTeHW, apeasioB pacrpoCTpaHeHWs, B3auMOCBS3M BUAOB, NMPUBUTUE 06YyYaroLyMMCS
TEOPETUYECKUX 3HAHWUI MO CUCTeMaTUKe PacTeHUH, pasBUTUE HABbIKOB CaMOCTOATEIbHONM paboTbl C pacTUTe/IbHbIMU 06beKTaMM.
PaccmaTtpuBaeT cBSA3M pacTeHUi MexAy Co60i M OKpYXKaroLLyei cpefjov, ornpeaenseT 3HayeHne pacTeHuii 1 crnoco6oB mx 3alyuTbl. B
rpouecce usyyeHne Kypca o6yyarolmmucs oBJageroT MeTogaMu UCCefoBaHNs PacTeHW B PUPOAHOM (puUToLeHo3e.

Lienb usyyeHus aucuuniuvHbl

dopmupoBaHne y CTYAEHTOB Yriy6neHHbIX MPOGeCcCUoHasbHbIX 3HaHWUI,NMPUOBPETEHNE YMEHUI N HABbIKOB B 06/1aCTH CUCTEMATUKN 1
9KOJIOrMM pacTeHw’, NMo3HaHNe 3aKOHOB MPOUCXOXIEHUS U Pa3BUTUS PacTUTESIbHOrO Mupa, ero pasHoobpasus, Knaccupukaymm u
HOMEHKaTypbl Pa3HbIX rPynm pacTeHnM.

PesynbraTbl 06y4yeHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno pyHaaMeHTabHbIM ANCYUUIIMHAM PU CaMOCTOSITENIbHOM MOUCKE, aHaIn3e,
M 0T60pE HEOBXOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHUN U nepegayde.

ON7  [leMOHCTpupoBaTb TEOPETUYECKME OCHOBbI W COBPEMEHHbIE TEHAEHUMU pPasBUTUSI GUOSIOTMM, WCMONb3YS 3HaHUS O
pasHoo6pasun u (yHKLUMOHUPOBAHUM GUOSIOrMYECKUX CUCTEM, MX MHOroo6pasuu 1 3BOJSIHOLMM, YPOBHEBYIO OPraHM3aumio KMBOW
npupoasbi.

PeaynbraTbl 06y4eHuMs No AucuunanHe

- O6bACHATb CUCTEMATU3aUUIO HU3IIMX M BbICLUMX PacTeHus, pasHoobpasue ¢opbl, 3aKOHOMEPHOCTU €ee pasBUTUA U
opMUpoOBaHUS, CTPYKTYPY PUTOLIEHO30B M NMPOCTPAHCTBEHHOE pa3MeLLeHNe PacTUTE/IbHbIX COO6LYECTB;



- ofnpefennTb OCHOBHbIE MPU3HAKN HU3LUUX U BbICLUMX PAaCTEHWUN W UX BUAbI, CPaBHUBATb BCEX YPOBHEW M OCHOBHbIX CTagui
CTPOEHUS XXU3HU B 3BOJIIOLIMUN PACTEHWI;

- onucbIBaTh PacrpoCTpaHeHne PacTEHNI Ha 3eMJie, CIOCO6bI Pa3MHOXEHUS, SKOSIOMNI, 3HaYEHMNE;

- 06cyxAaTb 6UOSIOrMYECKUX 3aKOHOMEPHOCTEN pa3BUTHS (DrI0PbI, ECTECTBEHHBIX CBSI3EN MEXAY rpyrnnaMu pacTeHU;
MpepekBU3NTHI

LLIKONIbHbIV KypC

MocTpekBusuThbl

Bbasosbie v npogpunnpyroiymne gucymnanHol Ol

COBpeMeHHbIe acneKTbl KyJIbTUBMPOBAaHUA KJIETOK U TKaHe#n opraHnsma

Limkn ancumnnuHbl BasoBble gucuUnAnHbI
Kypc 2

KonunyecTtBo akafjieMnyeckunx KpegmTon 5

dopma KOHTpONA 3HAHMI JK3ameH

KpaTkoe onucaHue coaep)xaHusa QUCLMUIMINHDI

JaHHbIi Kypc HarpaBJ/ieH Ha 3y4yeHne OCHOB 9KCIIEPUMEHTasIbHONM 6UOSIOrnM, METOZ0B 06PabOTKM, UCTOPUIO, YCIIOBUS U JOCTUKEHUS
Ky/bTMBUPOBAHWS, GUOOrUS pa3BUTUS, OCOBEHHOCTM MeTabosm3amMa KysJabTUBUPYEMbIX KJIETOK. TaK )Xe paccMaTpuBaroT BJISIHUE
BHELHeH M nuTaTesibHOW cpeabl A/ pocTa TKaHe#, COCTaB, MCTOYHUKU [OJIYYEHUS] KJIETOK, CroCO6bl 3awuTbl OT ronagaHusi
MH(EeKUnn, CycrieH3um KIeToK METOAOM KPUOKOHcepBaumu. OCBOEHME AUCUMMIINHBI CrOCcO6CTBYeT (OPMUPOBAHUIO HaBbIKOB
npogeccnoHanbHOM AeATENIbHOCTH OYAYLUMX CIIELNAINCTOB.

Lienb u3yyeHus aucuunnmHbl

dopmupoBaHme y 06y4aroLLMXCsi COCOBHOCTU OCYLLECTBAATL KY/bTUBUPOBAHUS KIIETOK U TKaHeW MHOIMOK/IETOYHbIX OpraHM3MOB.
PesynbraTbl 06y4yeHus

ON 6 CuctemaTnanpoBaTb TEOPETUYECKUI MaTepuas rno yHaaMeHTabHbIM ANCYUIINHAM MPU CaMOCTOSITESIbHOM MOUCKE, aHa/In3e,
M 0T60pPE HEO6XOAMMOU MH(OPMaLMK, ee NPeobpa3oBaHMM, COXPAHEHNN U nepeaade.

ON7  [eMOHCTpupoBaTb TeOPETUYECKUE OCHOBbI W COBPEMEHHbIE TEeHAEHUMWU pasBUTUS GUOJIOTMM, WCIMOSb3YsT 3HaHUS O
pasHoobpasun 1 QyHKLUUOHUPOBAHUM GUOJIOrMYECKUX CUCTEM, MX MHOroo6pasuu 1 3BOJIHOLMUM, YPOBHEBYIO OpraHM3auuio XUBOM
npupoAabl.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

- AeMOHCTpupoBaTb 3HaHMSI 06 OCOBEHHOCTAX OMOJIOrMM Pa3/IMYHbIX KIIETOK Ye/IOBeKa U XXUBOTHbIX B YC/OBUSX KYJbTypbl;
OCHOBHbIX TEHAEHUMSIX Pa3BUTUS HAYYHOIO 3HaHUS B 06/1aCTH KyJIbTUBUPOBAHUS KJTETOK.

- aHanmsupoBaTb M 0606LaTh pPe3y/bTaTbl Hay4YHbIX NCCe[0BaHNI B 0671aCTH Ky/IbTUBUPOBAHUS KI1E€TOK

- 0(OpMUTB M NPeLCTaBUTb Pe3yIbTAaTOB Hay4YHbIX NCCAEA0BaHMI B 0671aCTV 6MOSIOMMUN KYJIbTUBUPYEMbIX KI1ETOK.

MpepekBU3NTbI

LLIKonbHbIA KypC

MocTpekBu3uThbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

LinToxumua kneTkm

Limkn aucumnnuHbl BasoBble AncUUNANHBI
Kypc 2

KonunyecTBo akaieM1yeckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI 9K3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

3T0T NpegMeT oxBaTbIBaeT 06/1aCTH YUTOSIOMMM, TUCTOIOMNM, IMOPUOJIOrNY, OOLLEN N OPraHNYeCKo#i XuMum. 10BbILLIaeT rOTOBHOCTb U
yMeHue CTYAEeHTOB WCMONb30BaTb B WUCC/E[0BATE/IbCKON paboTe psf  OGUOSIOTMYECKUX METOAOB MUCCAe[OBaHus, T. e.
Mopgosiornyeckne, rmcToXMMmU4eckne, MoppOMETPUYECKNE, TUCTONOrMYECKNE, LUTOXMMUYECKne MeToAbl. [lpeaMeT UUTOXumMum
paccmaTpuBaeT XMMUYECKYHO NPUPOARY CTPOEHUS KJIETKW, CTPOeHue, pacripefesieHne BHYTPUKIETOYHbIX XUMUYECKMX COeANHEHNH,
npeBpalyeHne ux B yHKLUMOHasIbHble CBA3U KJIETKN U ee KOMIMOHEHTOB.

Llenb nsyyeHus AuCLMNINHbI

PaclumpeHue w yriy6neHne 3HaHW CTYAEHTOB B 0671aCTU LUTOXMMUYECKUX METOAOB MCCrefoBaHUs. M3yyeHne OCOBGEHHOCTel
CTPOEHUSA 1 coCTaBa KJIETOK C [TOMOLLbIO XUMUYECKUX METOAO0B.

PesynbraTbl 06y4YeHus

ON 6 CuctematnanpoBaTb TEOPETUYECKUI MaTepuas rno pyHaaMeHTalbHbIM AUCYUMINHAM MIPU CaMOCTOSITE/IbHOM MOUCKe, aHa/Inse,
M 0T60pE HEOOXOAUMOV MHBOPMAaLMK, ee MPeobpa3oBaHN, COXPaHEHUN U nepegave.

ON7  [leMOHCTpupoBaTb TEOPETUYECKUE OCHOBbI M COBPEMEHHbIE TEHAEHUMN Pa3BUTUS OUOJIOrUM, MWCMOJb3YA 3HaHWUSA O
pasHoobpasun N (yHKLMOHUPOBAHUN GUOSIOTNYECKUX CUCTEM, UX MHOroo6pasuu u 3BOJIOLUM, YPOBHEBYHO OPraHuU3auuto XXWUBOW
npupoabl.

Pe3yanaTb| 06yqe|-|m| no AaucuuniuHe

- O6BACHATbL XMMUYECKMe peakuuu, MpoTeKallme B 3yKapuoTUYECKUX KIIeTKax M obpas3oBaHue, CTPOEHWE, pa3BuTue, QyHKUu
KJIeTOK M TKaHew, nx B3auMOAeNCTBUE B XXN3HEAESTESIbHOCTY OpraHn3ma;

- AHanun3npoBaTh MPenMyLecTB v nPo6seM COBPEMEHHbIX METOAO0B U3YYEHUS] XMMUYECKOro COCTaBa KIeTKY;

- UWcnonb3oBaTtb 1a6OPaTOPHYIO U MHCTPYMEHTasIbHYHO 6a3y pu U3y4eHnn LMTOXUMUMN KITETOK.

MpepekBU3nTbI

LLIKonbHbIA KypC

MocTpekBu3uUTbI

BbasoBbie u npogpunnpyroymne gucymnanHbl O

npeAAMHHOMHaH NpaKTUKa
LIuKn aucumninHbl Mpodunmpytowme AUCLUNINHBI



Kypc 4
KonuyecTBo akafjeMUyecKnx KpeanTon 15
(dopma KOHTPOSIA 3HaHWI UTorosas oueHka no npakTuke

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

Llenbto MpeaAunaoOMHON NPakTUKKU SIBASETCS 3aBeplueHne HanucaHusl AUnioMHol pa6oTsbl (MpoekTa). Yrny6reHne u 3akpensieHue
TEOPETUYECKUX 3HaHWM, MOJIyYeHHbIX CTYAEHTaMU MO0 XUMUYECKMM AUCUMIIMHAM; [PUOBPETEHNE HaBblKOB paboTbl M0
creymnanbHOCT; c6op (akTMyeckoro Matepuasaa rno TemMe AUMNIOMHONM paboTbi (MpoekTa). Anpobauusi pe3ysbTaToB UCCIe[0BaHUs
TEMBI.

Lienb nsyyeHus aucuunnmHbl

dopmupoBaHme MPaKTUYECKUX YMEHWUNA UM HaBbIKOB, KaCarOLMXCA MPOBEAEHUS Mefarormyeckux WCcaefoBaHuii C  Lesbio
BCECTOPOHHEr0 MCrosb30BaHUs B JalsibHelLe npoeccnoHanbHol AessTesIbHOCTU Ha 6a3e TeOPEeTUYECKUX 3HaHWM,MOSyYEHHbIX B
npouecce 06y4eHusi c60p u 06paboTKa NPaKTUYECKOro MaTepuasa, HeO6Xo04UMOro A5l HanucaHusi AUNI0MHOM paboTbl (MPoeKTa).
PesynbraTbl 06y4YeHus

ONS8 lNpeactaBnsTb pe3ynbTaTbl KCNEPUMEHTAIbHO —UCCAE[0BATENbCKON paboTbl B BUAE OTYETA, HAYYHOro [OK/1aAa, COO6LLEHUS,
BbIBOJOB.

ON9 UHTerpupoBaTb OCHOBHbIE MOIOXEHUS, MOHSATUS U 3aKOHbI B 061aCTU XUMUU U CMEXXHBIX €CTECTBEHHOHAYYHbIX AUCLUMINH NPU
0ODBSICHEHUMN TEOPETUYECKUX U MPAKTUYECKUX 3afjaHUM.

ON10 Ucnonb3oBaTb ecTeCTBEHHOHaYYHbIE€ TEPMUHbLI B TPOECCUOHAsIbHBIX LiEISIX.

PeaynbraTbl 06y4eHus No AucuunanHe

- cbop mMaTepuasoB /11 OTYETa M0 Me[arornyeckoi nPaKTUKe;

- ogopmsieHne oTYeTa M0 Nefarorn4ecKos NpakTUKe B Ne4aTHOM U 371EKTPOHHOM BUAE;

- ny6nnyHas 3aluTa oTYeTa o nefarorn4yecKol NnpakTMKe Ha UTOrOBOM 3aHSITUN B rPyIne;

lMpepekBU3NTHI

YuebHas npakTuka [legarormyeckas npakTuka

MocTpekBu3nUTbI

Utorosas aTTectaymns

MpousBoacTBeHHas (Negarornyeckas) NpakTmka

Limkn ancumnnuHbl Mpodunupytolmne AMcLUNAKHBI
Kypc 4

KonunyectBo akaieMnyeckunx KpegmTos 15

dopma KOHTpONA 3HAHWI UToroeas oueHka no npakTuke

KpaTkoe onucaHue copep)xaHusa gUCLUMAUHDI

MpouseoacTBeHHas (Negarormyeckasl) npakTMka CTyAeHTOB 4 Kypca npegnonaraeT 6osee riay6okoe o0CBOeHUe rnpopeccroHasibHo-
rnegarorn4yeckmnx KOMI'IeTeHL[MI;L npeagMeTHbIX, MeTOANYECKNX 3HaHMI;1, yMeHMﬁ M HaBblKOB B opraHunsauyunun, peanan3aynn n ynpasieHnn
LeJZIOCTHbIM rnegarorn4yeckmm npoLleccomMm Kiacca. npaKTMKa rnpun3BaHa obecrneynTb CBSA3b MeXxay TeOpPeTU4eCKUMU 3HaHUAMMU,
noJsiy4eHHbIMW 1pu 0CBOEHNU yqe6HbIX AncunrsinH n I'IpaKTMLIeCKOﬁ I'IpOd)eCCMOHaJ‘IbHOﬁ AEeATEJ/IbHOCTbHO.

Llenb u3yyeHus aucuunnmHbl

npaKTMKa rnpun3BaHa obecrne4yntb CBA3b Mexgy TeopeTtnyeCcKumMmn 3HaHusAMU, rnosiy4eHHbIMU rpn OCBOEHUN y'-le5HbIX AncuunrsinH mn
I'IpaKTM‘-IeCKOVI I'IpOQbeCCMOHaJ‘IbHOﬁ AeATe/IbHOCTbIO, HaripaBJieHa Ha rpoBejeHne OnbITHON pa6OTbI no gnriJIoOMHOMY TMPOEKTY.
PesynbraTbl 06y4yeHus

ONS8 lMpeacTaBnaTb pe3ynbTaTbl 9KCNEPUMEHTANIbLHO —UCCIIE[0BaTENbCKOW paboTbl B BUAE OTYETa, Hay4YHOro [JOK1azAa, COOBLLEHMS,
BbIBO/]OB.

ON9 MHTeI'pMpOBaTb OCHOBHbI€ MOJIOXKEeHUS, NMOHATUA U 3aKOHbI B 06/71aCTN XUMUUN U CMEXKHbIX €CTeCTBEeHHOHaY4HbIX gncuyunnianH rnpu
06bSACHEHUN TEOPETUYECKUX U NMPAKTUYECKNX 3a,anm71.

ON10 Ucnonb3oBaTb eCTECTBEHHOHAYYHble TEPMUHbI B MPOPECCUOHANIbHbIX LieNIsX.

PesynbraTbl 06y4eHuMs No AucuunanHe

- pa3pa60TaTb KOHCINEKTOB yPOKOB XUMnN n 61010rMn B OCHOBHOM U CTapLueﬁ uiKorsne,

- I'IOA6MpaTb MeToanYeCcKoro, HarnsgHoro, AunaaktnyecKoro marepunasna N TeXHUYECKOro obecrieyeHns A5 CO6CTBEHHOIO
nperiogaBsaHusa XuMuun n 6MOJ'IOI'MI/1,'

- pa3pa60TaTb 3JIEKTPOHHbIX MaTepunasioB y‘-le6HOI'O HasHa4YeHus A1 npoBegeHns ypoKoB U [OMNOJIHUTEJIbHbIX 3aHATUN 110 XUMNU U
6uosiormn B pasJ/inyHbIX NPporpaMMHbIX cpegax;

MpepekBU3NTbI

Meparornyeckas npakTuka (Mcuxonoro-negarornyeckas ) Megarornyeckas npakTmka

MocTpekBu3uThbI

WTtoroBasi atTectaymns



