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KpaTtkoe onucanue ¢ ykazanuem LeJIU U3yYeHUsl, KPATKOr0 COAepP:KaHus
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Heasro mpernogaBaHus JaHHONH TUCIHUIUIMHBI SIBISIETCS  (pOopMUpOBaHHE
CUCTEMHOTO 3KOHOMHUYECKOTO MBIIUICHUS IS TMOHUMAHUSA  JIOTUKH
9KOHOMHYCCKUX 3aKOHOB OOIIECTBA, MPOIICCCOB M SBJICHUH, MPOTEKAFOIIIX
Ha BCEX YPOBHAX, C BO3MOXKHOCTHIO MPUMCHEHHS Ha TPAKTHKE 3HAHUN TPU
000 KOHBIOHKTYPE U B 000N 3KOHOMHYECKOH cucreme. OBnajieBaHue
HaBbIKAMHU Hay‘-leIX u l'[paKTI/I‘-ICCKI/IX OCHOB OpFaHI/ISaLII/II/I
Hpe}IHpHHHMaTeHLCKOﬁ JACATCIBHOCTH, METOJOB €€ l'[J'IaHI/IpOBaHI/Iﬂ u
OcyHleCTBHeHHﬂ B COBpCMCHHbIX prHO‘{HbIX yCJ'[OBI/IHX.

Conep:xkanue. /laHHas QMCIMIUIMHA HampaBiieHa Ha (OpMUpOBaHHE 3HAHMI
B chepe NpeIpUHIMATEILCKON IeSTeNbHOCTH, HOPMATUBHBIX JOKYMEHTOB B
obnmactu  mpeanpuHuMaTenbctBa B PK,  OCHOBHBIX  MeXaHHM3MOB
pEryJIMpOBaHusl PBHIHOYHOW OSKOHOMHUKH, OSKOHOMHYECKHMX IIOKazaTelen
JIeATENILHOCTH TPEIIPHHUMATENBCKOM GupMBbl, (hopM opraHu3anuu Ou3Heca
B PK, OCHOBHBIX 3JeMEHTOB HH(QPACTPYKTYPbl pBbIHKAa, B TOM 4YHCIIE
(MHAHCOBOI, OM3HEC-TUIAHMPOBAHUS, METOJOB OLICHKH OJKOHOMHYECKON
3¢ PEKTUBHOCTH MHBECTHUIIMH, HAJIOTOOOI0KEHUE NPEIPUHIUMATEIbCTBA.
O:xnaaeMple pe3yJibTAThl H3yYeHHUs :

3HaTh: M3y4eHHE Pa3IMYHBIX HAYYHBIX TEOPUHl O PHIHOYHOW KOHOMHKE,
NpeNNpPUHUMATENbCKOW  JIESITENBHOCTH, PAaCCMOTpEHHE  BHIOB, chep
NpeNpPUHUMATENbCKON JIeITEIbHOCTH, PBIHOYHOIO MexaHu3Ma. Bnaneer
pa3iMYHBIMH  KOJMYECTBEHHBIMH  METOAaMHU  MpPEANPUHUMATEIbCKUX
pacyeroB, MapKETHHTOBBIX HCCJICJOBAaHHUN, aHAJUTHYECKUX PACUETOB U
NPOrHO30B, BJAZEET METOAMKONW pacueTa OOIMX U (PaKTHUECKHUX
noKa3aTesiedl MPOU3BOACTBA U OU3HEC-TIPOEKTOB;

YMeTb: aHamM3UpoBaTh U OOOCHOBBIBATH pEATBLHOCTH OW3HEC-TLIAHOB,
CErMEHTAIUIO PhIHKA, TPAMOTHO U MPO(ECCHOHANBHO OLIEHUBATH PHIHOYHYIO
KOHBIOHKTYPY JUISl OpraHM3allid CBOEro Jiejia, TBOPYECKH IMOIXOIUTh K
PpeLIeHUI0 Ppa3NUYHBIX XO03SICTBEHHBIX 3a71ad, aHATM3UPOBATh
JKOHOMHUYECKOE TOJIoKEeHUEe cdepbl MPEANPUHUMATEIHCTBA W JaBaTh
MPAaBUIbHYIO OLIEHKY KaYeCTBEHHBIM HM3MEHEHHSIM B Pa3BUTHUH 3KOHOMHKH;
BJaJeTh  MPAKTUUYECKAMH  HABBIKAMHU  CAMOCTOSITEJIbHOTO  BEJCHHS
JKOHOMHUYECKON paboThl Ha MPEANPUATHH, OBICTpas ¥ NpaBUIIbHAS
OpHEHTAIMs Ha WCXOAHYIO HH(OpMAIMI0O W pPACUETHBIE YKOHOMHYECKUE
IOKa3aTeH.

Biajerb: OCHOBAMH PBHIHOYHOW OJKOHOMUKHA W MPEINPUHAMATEIHCTBA;
OCHOBHBIMHM ~ YYCHHSMH, KOHICHIIUSIMA U HANPABICHUAMH DPa3BUTHS
PBIHOYHON 3KOHOMHKH M MPEANPUHUMATENBCTBA; METOJUKON MOCTPOCHHS
rpadMKOB M CXeM, HLUTIOCTPUPYIOIIUX PA3IUYHBIC SKOHOMUYECKHE MOJICIH,
U BHIAMH OHU3HEC-IUIAHOB; HAMPABJICHUSAMH OLCHKA HKOHOMUYECKHX
MPOLIECCOB W SIBIICHWI, AaKTyalbHBIMH MPOOJIEMaMH  COBPEMEHHOU
9KOHOMUKH, CIOCO0AMHU BBISIBICHUSI TPOOJIEM 3KOHOMHYECKOrO Xapakrepa
MpY aHaJM3e KOHKPETHBIX CUTYAIUi, METOIaMH MUKPO-U BIIAJICET IpHEMaMu
WX pEImCHUS C Y4eTOM JCHCTBHH SKOHOMUYECKHX 3aKOHOMEPHOCTEH Ha
MaKpOYPOBHSIX.
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Heas. M3yuenue kypca 1 03HAKOMJIEHUE CTYJEHTOB C CUCTEMOM 3HAHUU 1O
MPOTHBOACHCTBUIO KOPPYIIIMHA ¥ BHIPAOOTKE HA ATOH OCHOBE TPaXKTaHCKOU
TO3UIUU TI0 OTHOIICHHUIO K IAHHOMY SIBJICHUIO.

Coaep:xanue. OCHOBHbIE TMOHSTHS U CYIIHOCTh MPABOOTHOIIECHUH, a TaKkKe
MpaBOBbIE  MEXAaHU3Mbl  PETYIMPOBAHUS  MPABOOTHOLICHUH, MOPSIOK
TPUMEHEHUSI OTBETCTBEHHOCTH B MPaBOOTHOWIEHUSX. CyIIHOCTh KOPPYIIIUU
U TIPUYHHBI €€ POUCXOKICHUS; MEPBI MOpPaIbHO-HPABCTBEHHOM U MPaBOBOM
OTBETCTBEHHOCTH 3a KOPPYNIMOHHBIE NPABOHAPYILECHUS; JCUCTBYIOIIEE
3aKOHOJATEIHCTBO B 00JIACTH POTUBOICHCTBUS KOPPYIIIHH.

O:xugaemble pe3yJibTaThl U3YUEHUS :

3HaTh: OCHOBHBIC TIOHATHSI ¥ CYIIIHOCTh ITPABOOTHOIIIEHUM, a TAKKE
MPaBOBbIE MEXAHU3MbI PETYITMPOBAHUS MPABOOTHOLIECHUHN, TOPAIOK
IIPUMEHEHUS OTBETCTBEHHOCTU B IIPABOOTHOIICHUAX, 3HAYCHNE
MPUHLIMIOB U KYJIbTYPbl aKaJEMUYECKON YECTHOCTH, MEPY MOPaJIbHO-
HPaBCTBEHHOM M MTPaBOBOM OTBETCTBEHHOCTH 33 KOPPYIIIMOHHbIE
[paBOHAPYILIEHUS.

YMeTb: UMEET HETEPITUMOE OTHOLIEHNE K KOPPYILIMOHHOMY
IOBEJICHUIO, YBAXKUTEIIBHO OTHOCUTCS K IIPaBy U 3aKOHY;

Baanernb: BegeHue JUCKYCCHU MO MPAaBOBBIM BOIIPOCAM, 1O BOIIpOcam
MIPUMEHEHUS] HOPM B COBPEMEHHBIN MTEPUO]I.

MOZ[y.]'lb 3KOHOMHKO-eCTECTBEHHbIX 3HAHM I
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Ilexplo npernonaBaHusi NaHHOM JUCHUIUIMHBEL siBisieTcss (opMupoBaHHE
CUCTCMHOT' O 3KOHOMHUYECKOI'O MBIINIJICHUA JIIsL IIOHUMAaHUs JIOTUKHN
9KOHOMHUYECKHX 3aKOHOB OOILECTBA, MPOLECCOB U SIBJICHHM, MPOTEKAIOIINX
Ha BCEX YPOBHSX, C BO3MOXHOCTbIO IIPUMEHEHHUsI HA NPAKTUKE 3HAHUI IpU
M000H KOHBIOHKTYpE W B JII000H dKOHOMHUecKkol cucteme. OBnalieBaHue
HaBbIKaMH Hay4YHBIX n MpaKTUICCKUX OCHOB OopraHmzanun
NpEeNNPUHUMATENILCKOH  AESTENbHOCTH, METOHNOB €€ IUIAHUPOBAHUS H
OCYILIECTBIICHUSI B COBPEMEHHBIX PHIHOYHBIX YCIIOBHSX.

Coaepsxanue JlaHHas AMCIMIUIMHA HanpasiieHa Ha (popMUpOBaHUE 3HAHUN B
cepe MpeanpUHUMATENHCKONH AEATENbHOCTH, HOPMATHBHBIX JOKYMEHTOB B
obmacTn  mpenmpuHuMarensctBa B PK,  OCHOBHBIX  MeEXaHH3MOB
PEryaupOBaHHA PBIHOYHOM OSKOHOMHKH, OKOHOMHYECKHX IIOKa3aTesel
JIeATENILHOCTH TPEIIPHHUMATENBCKOM GuUpMBbl, (hopM opraHu3anuu Ou3Heca
B PK, OCHOBHBIX 53JEMEHTOB HH(QPACTPYKTYpHl pBbIHKA, B TOM YHCIE
(MHAHCOBOH, OW3HEC-TUIAHUPOBAHUS, METONOB OLIEHKH HKOHOMHYECKON
3¢ GEeKTHBHOCTH HHBECTHLINH, HAIOT000I0KEHHE IPEATIPUHUMATEbCTBA.
OskugaemMble pe3yIbTaThl H3yYeHHsI:

3HaTh: H3y4EHHE DPA3IMYHBIX HAYYHBIX TEOPUH O PHIHOYHOH >KOHOMHKE,
NpEeNpPUHUMATENLCKOH  NeATEeNbHOCTH,  PaccMOTpeHHe  BUIOB,  cdep
NpeNpUHUMATENLCKOH eATeNbHOCTH, PBIHOYHOTO MeXaHu3Ma. Brianeer
pasNMYHBIMM ~ KOJMMYECTBEHHBIMH  METOAAMH  NPEIIPHHAMATENBCKUX
pacdeToB, MAapKETHHTOBBIX HCCIEIOBAaHUH, aHANUTHYECKUX pAcyeToB H
MPOTHO30B, BIAJEET METOAWKOM pacdera oO0mux W (HaKTHIECKUX
MoKa3atenel MpoU3BOJCTBA U OM3HEC-TIPOCKTOB;

YMeTh: aHaIM3UPOBAaTh M OOOCHOBBIBATH PEANBHOCTH OW3HEC-IIIAHOB,
CErMEHTALIUIO PBIHKA, TPAMOTHO U PO(ECCHOHATILHO OLIEHUBATh PHIHOYHYIO
KOHBIOHKTYPY [UIS OpPTaHM3allid CBOErO Jela, TBOPYECKH HOIXOIOHTh K
pELICHUI0 Pas3INYHBIX XO3SICTBEHHBIX 3ajad, aHaJIM3UPOBATh
9KOHOMHYECKOEe TOJIOKEeHHE c(hepbl INpeANpUHAMATENbCTBA W J1aBaTh
MPaBWIBHYIO OLICHKY KaYeCTBEHHBIM M3MEHEHHSM B Pa3BUTHH DKOHOMUKH;
BIaJCTh  NPAKTHYECKAMH  HABBHIKAMH  CAMOCTOSITENBHOTO  BEACHHS
9KOHOMHYECKOH pabOoThl Ha MNPEANpHUATHH, ObIcTpas | TNpaBUIIbHAS
OpUEHTALMs Ha HWCXONHYI0 HH(OpPMAIMI0O M pacyeTHble SKOHOMHUYECKHE
MOKa3aTeNH.

Baanerb: OCHOBaMM pBIHOYHOW 5SKOHOMHKHM W TPEINPUHAMATEIBCTBA;
OCHOBHBIMHM ~ YYEHHSMH, KOHIENIMSIMH U HANpaBJICHUIMH DPa3BUTHA
PBIHOYHOH 3KOHOMHMKH M TPEANPUHUMATENbCTBA; METOIUKOH ITOCTPOCHHS
rpaMKOB M CXEM, WJUTIOCTPHPYIOIINX Pa3IUYHbIE SKOHOMHUUECKHE MOJIEIH,
W BHJAaMH OHM3HEC-TUIAHOB; HAMPABJICHUSAMH OIEHKH HKOHOMHUYECKHX
MPOLIECCOB W SIBJICHWH; aKTyalbHBIMH TNpOOJIEMaMH  COBPEMEHHOU
9KOHOMHKH, CIOCO0aMH BBISBJICHUSI TPOOJIEM SKOHOMHYECKOTO XapakTepa
IIPY aHAJIM3€ KOHKPETHBIX CUTYallil, METOJIlaMH MUKDPO-H BIIaJICET IpHEMaMHu




HUX PELICHUS C Y4EeTOM JAEHUCTBUM 3KOHOMUYECKHX 3aKOHOMEpPHOCTEH Ha
MaKpOYPOBHSIX.
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Heas. ChopmupoBats mpeacTaBiIeHust 0 0€30MaCHOCTH KU3HEACITENLHOCTH
B XKHU3HU YEJIOBEKa ¥ BO3MOXHOCTHU PEryJUpOBaHMS IpoLieccaMi B3aUMHOIO
BO3JIEUCTBUS OKPYKAIOLIEH CPEIbl U YETOBEKA.

Coaep:xanue. Wzyuenue OCHOBHBIX TIOHATUN 0e30macHOCTH
KU3HEACSATEIBHOCTH, SKOJOTHH, IPOOIEM COBPEMEHHOM NMBIIM3AIUN H
SKOJIOTHUECKUX MOCHEACTBUMA XO3IMCTBEHHONM M Jpyroil IesTenbHOCTU
YeJloBeKa B YCIOBHAX  WMHTEHCH(UKAIUU  TIPUPOIOIOIH30BAHMS,
Ype3BbIYAHBIX CHTYalUH, TPaKIaHCKOH 000pOHBI. PackpbITHE MPUHIMIIOB U
CIIOCO0OB 3alIUTHl HACETICHUS OT PA3IMYHBIX ()AKTOPOB OKPY’KAIOIIEH Cpebl,
3aKOHOJATENbHBIX W TpaBoBble akToB B obmactu BX. Coxpanenue
OKpY)Karomiei cpebl 1 OMOIOTUYECKHX PECYPCOB.

O:xuaaeMble pe3yJIbTAThI H3yYeHHUS:

3HaTh: 3aKOHOAATENbHYIO 0a3y O0€30MacHOCTH IKH3HEAESTEIBHOCTH U
9KOJIOTMYECKOTO KOHTPOJs, a Takke METoApl MO HAECHTU(HUKALUH,
YCTPaHEHUIO BJIMSHUS BpEIHBIX (DakTOPOB Ha 4YeloBEKa M Cpely, U
obecnieyeHrne KOM(QOPTHBIX YCIOBUH JUIs )KU3HH U JIEITENTHOCTH YENIOBEKA;

YMeTb: cHCTEMaTH3MpOBAaTh HOPMBI 0€30MAaCHOCTH U TPHUMEHEHHsS B
npoeCCHOHANILHON ~ JeATENBHOCTH;  BBIOMpaTh METONBbl  3alUThl  OT
OMacHOCTEH TPUMEHHTENbHO K cdepe cBoeil  mpodeccrnoHanbHON
JIEATENIHOCTH W BBIOMpATh CrocoObl oOecriedeHuss KOM(OPTHBIX YCIOBHIA
JKU3HENIESITeTbHOCTH;

HaBbiku: BJIAJIETh HaBBIKAMHU obecrniedeHust 0e30I1acHOCTH
JKU3HEACATEIBHOCTH B IPOM3BOJICTBEHHBIX, OBITOBBIX YCIOBHAX H B
Ype3BbIUAMHBIX CUTyalUsiX, HABbIKAMHU OKa3aHUS IIE€PBOM MEIULMHCKOU
TIOMOIITH.
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Heas. ChopmupoBaTh MpeNCTaBICHU CTYJCHTOB O METOAaX HMCCIEAOBAHHA
KJIETOK M TKaHel pacTeHUH M XKHUBOTHBIX, OPraHOMAAX KJIETOK M UX CTPOCHUH,
Ki1accu(UKaIMIO, CTpOeHHEe U (QYHKIMH TKaHEH.

Conepsxanue. OCHOBBI LIUTONOTMH M THUCTOJNIOTHMH, METOIBI HCCICIOBAHHA
KJIETOK, XHMHYECKOE CTPOCHHE KIETOK, OCOOCHHOCTH CTPOEHHS KIIETOK
IPOKapHOTOB M 3YKapHOTOB: LUTOILIa3MBbl, IUIa3MAaTHYECKOH MeMOpaHsL,
OpraHOMIIOB LIUTOIUIA3MBI, CTPOSHHE KJIETOYHOIO SApa, a Takke OMOCHHTE3
OeJka, SIUTENNANbHBIe U COSAUHUTENbHbIe TKaHH, MBIICYHbIE TKAHHU, TKAaHH
HEpBHOH CHCTEMBI, THUCTOr€He3 M METOJBI IIPUTOTOBJICHHS (PUKCHPOBAHHBIX
[IpenapaToB KJIETOK U TKaHEU.

OskugaemMble pe3yabTaThl H3YYeHHsI:

YMeTh: ¢ MOMOIIBI0 MHKPOCKOIIOB pAacCMaTpHBATh LHUTOJOTUYECKHE H
THCTOJIOTUYECKHE IIPEerapaThl, CaMOCTOATENBHO padoTaTh C PHCYHKAMHU H
N300paKEHUSAMH KJIETOK U TKaHeH; JeMOHCTPUPOBATh 3HAHUA M CLIOCOOHOCTD
CPaBHUBATh CTPYKTYPHI, CTPOEHHE, COCTABHbIE KOMIOHEHTHI, (YHKIHH,
pa3BHTHE, CBOIMCTBA, Pa3IMYHBIX KJIETOK, TKaHEH; NPUMEHATh TEOPETUYECKUE
3HAHWS W HABBIKM HCIOJB30BAHUS JIAOOPAaTOPHOrO OOOpYNOBaHUS IS
pelIeHns] TPAKTHYECKHX 3aJad M B HKCIEPUMEHTANBHBIX HCCIIECIOBAHUAX;
JNOIDKEH OCBOHMTH  BJIaJeTh: METOAMKY MNpPUTOTOBJICHUS IMTO- |
THCTOJIOTMYECKHUX TIPETapaToB; MaTepHall O THIAX KJIETOK M OCHOBHBIX BHAAX
TKaHe; 3HATh CIIIYIOIIUE BUABI JTaOOPaTOPHBIX HCCIIENOBaHHUI: OCHOBHBIC
NPUHIMIIBL TEOPUU KIIETOK; METOABl HCCICHOBaHHMA KIETOK M TKaHel;
cTpoeHHe W (PYHKIMH KIETOK W OPTaHOHIOB KJIETOK; Mu(epeHnnanus u
MEXaHU3MbI KIETOYHOIO paclpeleleHns; METOIUKY H3y4YeHHS CTPOCHHE,
KJIacCH(HKAIMIO TKaHEH B OpraHu3Me
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Heab. O3HaKoMIIEHHE CTYAEHTOB C COBPEMEHHBIMH IPEICTABICHUSIMH O
CTPYKTYPHOH OpraHM3allid W NPHHIHNAX (YHKIMOHMPOBAHHUS WMMYHHOMH
CHCTEMBI YEJIOBEKa.

Conep:xanue. MIMmyHomorust kak Hayka. VIcTopust pa3BUTHSI IMMYHOJIOTHH.
3HaveHHe TOCTIKEHNI IMMyHOIOTHH. Teopun nMMyHHTETa. POpMHUpPOBaHHE
BPOXKJCHHOTO H  TPUOOpPETEHHOro HMMyHHTeTa. Hecnemmpunueckuid
nMMmyHHTeT. OOmIasi opraHu3anyst U OpraHbl IMMYHHOW cucteMbl. OOmas
XapakTepucTuka  crenuduieckoro  (JIMMQOIMUTAPHOTO)  WMMYHHUTETA.
UmmysonmThl. MonekynspHas umMmyHonorus. KietodHass IMMYHOIOTHS.
VMMyHHBI OTBET M B3auMOACHCTBHE KieToK. Hapymienus ummyHuTeTa.




AyTOMMMYHHBIC TIpOIlECCHI W 3a0oieBaHMs. MexaHW3MBI ayTOMMMYyHHBIX
peakuui.

O:xxupgaemble pe3yJibTAThI U3YUEHUS

3HaTh: KIIOYEBbIE TMOHATUSX B HMMYHOJIOTHMM: QHTUIEH, aHTHUTENO,
peuenTopsl, MUTOKUHBI, UMMYHOKOMIIETEHTHBIE KJIETKH, UMMYHHBII OTBET,
MMMYHHAasl TIaTOJIOTHS, MEXaHU3Mbl AayTOMMMYHHBIX pPEaKUuil; JOIKEH
yMeTb: NIOHUMATh LENb U 33Jaud, BUAETh MPAKTUUYECKYI0 HANpaBIEHHOCTb
MMMYHOJIOTHH, HWMEIOUIEH peliaioliee 3HauyeHue JUisl  JTMarHOCTHKH,
POQHIAKTHKH, JieueHust WHQEKITUOHHBIX, aJUIepTUYECKUX,
UMMYHOJC(QHUIUTHBIX, ayTOUMMYHHBIX, OITyXOJICBBIX 3a00JICBaHUIL;, JOKCH
BJIAIETh. TCOPCTUYCCKUMHU 3HAHUAMH O MexaHW3Max (HOpMHUpPOBAHUSA
BPOXKJICHHOTO M IPUOOPETEHHOrO0 MMMYHHUTETA B OPTaHU3ME YEJIOBEKa.
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Henb. JlaTh cTymeHTaM TpEACTaBIICHHE O TEHETUKE, e¢ MpodiIeMax,
COBPEMEHHOM COCTOSHHHM W HOBCUIIHMX IOCTIDKEHHSX, & TaKXKE Pa3BUTH Y
CTYZICHTOB TCHETHYECKOE MBIIILICHHE.

Conep:xxanue. lVcTopusi pa3BUTHUSA TEHETHKH, MAaTCpPHAIbHBIC OCHOBBI
HACJICICTBEHHOCTH W W3MCHUYMBOCTH, CTPYKTYypa W THIBI HYKJICHHOBBIX
KUCJIOT, THIIBI Pa3MHOXCHHUS OPraHW3MOB, MOHO-, JH- W TOJHUTHOPUIHOE
CKpEIMBAaHUE, 3aKOHOMEPHOCTH HACJCIOBaHUS  IPU3HAKOB, OCHOBBI
TCHETHYECKOT0 aHaJIN3a, XPOMOCOMHAsI TEOPHsI HACICACTBEHHOCTH, BHUIBI U
NPWYMHB HM3MCHYMBOCTH OPraHM3MOB, CTPYKTypa TC€Ha, COBPEMCHHOE
COCTOSIHUE MPOOJIEM IeHETHKH.

O:xupaemble pe3yabTaThl U3YYeHU:

3HaTh: mpeaMeT M 3a7a4yu oOlIeil ¥ MOJISKYJISIPHOW TeHETHKU, UCTOPHIO ee
pa3BUTHA; MaTCpUAIbHBIE OCHOBBI HACJICACTBCHHOCTH W H3MCHYMUBOCTH,
CTPYKTYpY ¥ THIBI HYKIEHMHOBBIX KHCIOT, Pa3sMHOXEHHE OpraHu3MOB,
3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, OCHOBBI TCHETHUCCKOI'O aHAJN3a,
XpOMOCOMHy}O TCOPHIO HACICACTBEHHOCTH, BUJIbI U MIPUYUHBI U3MCHYNBOCTH
OpPTaHU3MOB, TOHKYIO CTPYKTYpPy I'€Ha, OCHOBHBIE MOJICKYJISIPHbBIC KIETOYHBIE
MEXaHHU3Mbl, COBPEMEHHOE COCTOSHHME IpOOJIeM T'€HETHKH; YMeTh: BECTU
Oubnuorpaduuecknii  MOUCK  JIMTEPATYpPHBIX  WCTOYHUKOB;  pelaTh
TeHETHYECKUE 3aJauyd Ha CKpEIIMBaHUE;, IPOBOAUTH JKCIIEPUMEHTHI IIO
W3YYCHHIO HACIIEICTBEHHOCTH U M3MEHYMBOCTH; AEMOHCTPUPOBATH 3HAHUS U
CIIOCOOHOCTh CPaBHHUBATh CTPYKTYPHI, CTPOEHHE, COCTABHBIC KOMIIOHEHTHI,
(GyHKIMH, pa3BUTHE, CBOMCTBA, HACJIEIOBAHWE M HM3MCHEHHE MPU3HAKOB
pa3MUUHBIX KJIETOK, TKaHEH; MMeThb HABBIKH: IOCTPOCHUS BTOPOW LIEMH
JHK, uPHK; onpenenenust aMiMHOKHCIOTHOTO coctaBa OenkoB mo JJHK mnum
uPHK; moctpoenus pemietku [leHHera aiis pemieHus 3ajad; UCHOJIb30BAHI
THOPHUIOTIOTMYECKOT0 METOAa M3YUCHHS 3aKOHOMEPHOCTEH HaCIIeIOBaHUSA
MPU3HAKOB; COCTABJICHHUA POIOCIOBHBIX; COCTABJICHHS IMPOTHO3a Pa3BUTHA
HACIICICTBEHHOTO 3a00JIeBaHMS Yy HOCUTENs ITaTOJIOTHYECKOro TIeHa WIH
MIPOTHO3a POXKIEHH peOEHKa ¢ HACIEICTBEHHOM MaTonoruei
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Heasb. CdopmupoBaTh COBpEMEHHbIE IPEACTaBICHHS O TEOPETHIECKUX
OCHOBaX CEJNEKIUH DPACTEHHH, OCOOEHHOCTSAX OpraHM3aIllM{ PACTUTEIHHOTIO
TEHOMA, KJIACCHYECKHX M COBPEMEHHBIX METOJAX CO3/aHHs TE€HETHIECKOI'O
pazHooOpasusi, OIeHKH 1 0TOOpa CEeIEKINOHHOTO MaTepraa.

Conep:xkanue. OcobeHHOoCcTH TeHOMa pacteHuit. OCHOBHBIE METOIBI
TEHOMHOro  aHanu3a. DYHKIMOHHUPOBAHHE  MHTOXOHAPHAIBHOTO U
IUIACTHHOI'O TeHOMOB. MyTaloHHass U MOIU(UKALMOHHAS U3MEHUYHUBOCTb
y asromonumionno. llomumionnusie psasl.  OtaaneHHas THOPHAM3AIMAL
Annononumiuonans M BO3HUKHOBEHHE KYIBTYPHBIX pacTeHHH.  MeTosmsl
aHaJM3a TOMEOJIOrMH XpoMocoM. CrocoObl MONyYeHHS aHEYIUIOHIOB.
AHanorn4Hele W TOMOJIOTWYHBIE MYTallMH. XJIOPOQHIBHBIE MYTAIHH.
XpoMOCOMHass U T€HHOMH)KEHEpHasl CeNeKUusl pacTeHud. Bo3mokHOCTH UM
JOCTI)KEHHS TeHETHYECKOH HH)KEHEPHH.

O:kupaemble pe3yabTaThl U3YYeHU:

3HaTh: OCOOEGHHOCTH TEHOMa pAaCTeHHH, OCHOBHBIE METOIbl TEHOMHOI'O
aHa3a, (PyHKIIMOHUPOBAHNE MUTOXOHAPHAIBHOTO W ITACTHAHOIO TEHOMOB,
MYTalMOHHYI0 ¥ MOJM(UKAINOHHYI0 M3MEHYMBOCTH y aBTOIIOIUILIONJIOB,
TIONUTUTONIHBIE PSAbBI, OTAAJICHHYI0 THOPHAM3ALMIO, aJUIONOIHILIONIUIO U
BO3HMKHOBEHHE KYIbTYpHBIX PpAacT€HHWH, METOAbl aHaIn3a TOMEOJIOTHH
xpomocoM, CriocoObl  MONyYeHHWsS  aHEYIUIOWAOB, AHAIOTHYHBIE U
TOMOJIOTHYHBIE ~ MyTallM¥,  XJOpOMWIBHBIE  MyTalud,  OCOOEHHOCTH
XPOMOCOMHON M TEHHOMH)KCHEPHOM CEJIeKIMH PAacTeHWH, BO3MOXKHOCTH H




JIOCTHKEHUS] TEHETUYECKOW WHKEHEPUH; YMeTh: OpUEHTHUPOBATHCS B
COBPEMEHHOM HaydyHOH JUTEpaType IO TeHETUKE W CEJIEKIMH PACTeHUH,
AQHAJIM3UPOBATh THUIIBI HACJIEJOBAHMS CEJIEKIIMOHHBIX MPU3HAKOB, THIIBI
TEHEeTUYECKON W3MEHYMBOCTH, BO3HHMKAIOUIME TOJI BJIUSHUEM MYTareHHBIX
(akTOpoB; BJIAXeTh: HAaBBIKAMH pPa0OTBI C JIUTEPaTypol, BKITIOYAS
MEPUOJUUECKYI0O  HAy4yHYI0  JIUTEpaTypy; HaBbIKAMHU M METOJaMu
HCCIICIOBAHUA OMONOTMYeCKUX OOBEKTOB; HABHIKAMHU OIMHCAHUS KapPUOTHUIIOB
pacTeHuit.

Hean. [lo3HaKOMUTH CTYIEHTOB C OCOOEHHOCTSIMH CTPOECHHUS, CBOWCTB,
KIaccuUKaMM ¥ HOMEHKJIATYypbl TPOKAapUOT M  MHUKPOCKOIMYECKHX
sykapuor. [Tokazats oOmednonornueckoe 3Ha4YeHUE AOCTHXKEHHH B o0nacTu
MHUKPOOHOJIOTMM M BHUPYCOJOTHH, OCBETHUTH pOJb MHKPOOPTaHHM3MOB B
pa3sBUTUM  OWMOTEXHOJIOTMH, IUIIEBOH  IPOMBIIUIEHHOCTH,  CEIbCKOM
XO3SHCTBE, METAUTYPTHH U APYTUX OTPACIIs.

Conep:xanue. MukpoOuonorust kak Hayka. CpaBHHUTENbHAsI XapaKTepPUCTHKA
MPOKapHoT, 3YKapHOT, BHPYCOB: KIIETOUHAs OpraHu3anus, MHOroodpasue
TUIOB THTaHMUS W JIbIXaHWsS, YpPOBEHb OOMEHa BEIIECTB, JHEPIHs
pPa3sMHOXCEHUs, TEeHHBIH mapasuti3M. Mopdonorus, aHaToMus, pocT U
pasmMHOXeHHe Oakrepuil. CucTeMaTMKa MHUKPOOPTraHM3MOB.  DJKOJIOTHS
MHUKpPOOPraHU3MOB. B3auMOOTHOIIEHHS] MHKPOOPI'aHU3MOB C PacTeHUSIMHU,
JKUBOTHBIMH,  4eloBekoM.  CumOumormueckue  cBsi3u.  [lapasuTusm.
Mopdororus,, CTpyKTypa U XUMHYECKHil coctaB BUpycoB. Kiaccupukanms

Ikons KomHa | BHPYCOB.
MukpoGuoor - THOEe 1 | OsKHIaeMble pe3yIbTaThl H3yeHus:
N Kype cajioBO | 3HATB: OCHOBHBIE CBOWCTBAa, CTpPOGHHME, CHCTEMATHKY, DKOJOTHUIO
BHPYCONOTHSI Sutonor e MHUKpPOOPTraHU3MOB; HX KJIACCU(HKAIMIO, POJIb B IPUPOJIC U KHU3HHU YEIIOBEKA;
- OBCTOB | ApCTBO BHPYCOB, MX HCIIOJL30BAHMM B MPOM3BOJCTBE NPOTHMBOBHUPYCHBIX
OICTBO | BaKI[MH; OuoNIOruuecKue 0COOEHHOCTH MHUKPOOPTaHU3MOB,
00yCNaBJIMBAIOIIMX MOpYY MHILEBBIX MPOIYKTOB; YMETb: CIIOJIb30BATh
JauTEepaTypy B 0OIACTH MHKPOOMOIOIMM M BHUPYCOJIOTHH; AEMOHCTPHUPOBAThH
3HaHUA M CIOCOOHOCTh CpPaBHHUBATH CTPYKTYpPbI, CTPOCHHE, COCTAaBHBIC
KOMIIOHCHTBI, (DYHKL[MH, pa3BUTHE, CBOWCTBA, HAcCleJOBaHHE M HM3MEHEHHE
INPU3HAKOB W HCIOIb30BAaHME  PA3IUUYHBIX  INPOKAPHOTHYECKUX U
JYKapUOTHUYECKUX KJIETOK; NMPUMEHSITh TEOPETUUECKHE 3HAHHMSA M HAaBBIKU
HCIOJIB30BaHUS U3MEPUTENIBHBIX NPHOOPOB, J1a00paTOpHOro 00OpYIOBaHUS,
[UTOXUMHUYECKUX, ONOXUMUYECKUX METOJI0B U3YUEHHUS PA3INYHBIX 00BEKTOB
OKpyXaromiell cpempl Uil pelIeHWss MNpakTHYeCKUX 3afad U B
9KCNEPUMEHTANIBHBIX HCCIIECIOBAHUAX; BJaaJAeTh. METOAAMH, MTO3BOJISIOIIUMHU
BBIABIISITH HEMIOCTOSTHHBIE 3JIEMEHTHI MUKPOOPIaHM3MOB; BBIIEIECHHS YHCTHIX
KyIbTYp MHKPOOPTaHM3MOB W H3Y4EHHS HX OHOXMMHYECKHX CBOMCTB
METOJaMH MUKPOOHOIOTMYIECKUX HCCIIEIOBAHUH, UCTIONb3YEMBIX [UIS OLIEHKU
00BEKTOB OKPY/KAIOLIEH CpeIbl
Heab. opmupoBanre 3HAHUH, YMEHUN W HABBIKOB O O0IIEH, TOYBEHHON H
CETbCKOXO3SICTBEHHON MHKpPOOHMONIOTHH, TOHMMAaHHWE pPOJIH IOYBEHHBIX
MHUKPOOPTaHU3MOB B arpOIKOIOTHYECKHX MIPOLIECCaX.
Conep:xkanue. VicTopus pa3BUTHS TMOYBEHHOH MHKpoOuonoruu. OCHOBHBIC
rpynmbl OakTepuil ¥ aKTHHOMHIIETOB, BCTPEYAIONIMXCA B IOYBaX. YdacTHe
Jlekopa | MOYBEHHBIX MMKPOOPTaHM3MOB B IIPEBPAILCHUM BEIIECTB W SHEPIrUM B
TUBHOC | Omocdepe m (yHKIMOHHUpOBaHUK OmoreoreHo30B. [louBooOpa3oBaTeNbHBIC
CalioBO | mporecchl. OJKOJOrWs MW Treorpadus TIMOYBEHHBIX MHUKPOOPTAaHH3MOB U
Ikoms | A€TBO € | BOMPOCHIOMOAMArHOCTHKYE IO4B. THIBI OHONOrMYECKUX CBs3eH B MHpE
MouBeHHas et | OCHOB2 | TIOYBEHHBIX OpPraHM3MOB. BblieneHne u  KylIbTHBUPOBAHME MOYBEHHBIX
MHKPOOHOJI0TH Kype naDI/I{Em MHKPOOPTaHU3MOB..
a GHOIOT adyrrior O:xkupaemble pe3y/abTaThl U3YYeHU:
un 3HaTh: MOPQOIOTHIO, CHCTEMATHKY, (U3WONOTHIO H  DKOJOTHIO
o MHKPOOPTaHU3MOB, POJITb MHKPOOPTaHM3MOB B MPEBPAIICHMSIX Pa3INIHBIX
TPOCKT | coemmHeHnt W XMMHYECKMX 3JIEMEHTOB B IIOYBE, YMETh: OIPEIEIATH
UPOBAH | Gponorudeckyl0 aKTHBHOCTh IMOYBBI M [peIarath  CIIOCOOBI  ee
ns

perynupoBaHus, HCTOJB30BaTh OMOVHIUKAIINIO, OnorecTsl;
JIEMOHCTPHPOBATh 3HAHUS M CIIOCOOHOCTh CPAaBHUBATH CTPYKTYPHI, CTPOCHHE,
COCTaBHBIC KOMITOHEHTHI, (DYHKIMH, Pa3BHUTHE, CBOICTBa, HACIEAOBaHUE U
WM3MEHEHHE TPU3HAKOB M HCIOIB30BAHNE PA3JIMYHBIX MPOKAPHOTHUECKUX U
9YKapUOTHYECKUX KIIETOK; NPUMEHSTH TEOPETHUECKHE 3HAHWSA WM HaBBIKH
HCIIONIb30BaHMs M3MEPHUTEIHHBIX MPHOOPOB, JIab0paTOpHOro 000pyHoBaHus,




OUTOXUMHYECKHX, OMOXUMHYECKHX METOIOB U3y4YCHHs PA3JIMYHBIX O0OBEKTOB
OKpyXKamouieil cpeApl Ul  pelIeHHs OPAKTHYECKUX 3aJad W B
9KCIIEPUMEHTATIBHBIX HCCIICNOBAHUAX; BJANETh KYIbTYpOi MBILLICHHS,
crioco0eH K 0000IIeHNI0, aHaIN3y, BOCHPHUATHIO WH(OPMAIMHU, MTOCTAHOBKE
LeJH U BBIOOPY MyTel €€ NOCTHIKEHHS; TOTOB K KOOMEpAlUH ¢ KOJUIEraMH,
paboTe B KOJUICKTHBE.
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eab. Boopy:XuTh OYAYIIETO CIICIUAUCTA - OMOTEXHOJOTa COBPEMCEHHBIMH
OpEJCTaBICHUAME O Hauboliee MEePCHEKTHBHBIX HAMPABICHUSX Pa3BHTHS
KJIETOYHOW OHOTEXHOJIOTMH B MHpE, II0Ka3aTh €€ B3aUMOCBS3b C
JOCT)KEHHSAMH B  00JIaCTM MOJIEKYJISIDHOW OWOJNIOTMH, KJIETOYHOH W
MOJISKYJSIpHO# ~ OMOGHU3MKH,  OHOXMMHH,  MOJEKYIAPHON  TCHETHKH,
MHKPOOHOIOTUH, MOJCKY/ISIPHOH HIMMYHOJIOTUH 1 OMOUH(POPMATHKH.
Conep:xanne. Kpatkas wucropusi ¥ 3Tambl pasBUTHA  KJICTOYHOH
OnorexHONOrMM. TeopeTHdecKue OCHOBBI KIIETOYHOH OWMOTEXHOJIOTHH.
leHoMuka, mnpoTeomuka u OnowHpopmathka. OOBEKTH  KIETOYHON
onorexHonorun. Knetkn u cyOKJIeTOYHbIE MaKpOMOJIEKYISIPHBIE CTPYKTYpPBI
M WX UCIONB30BaHME B KJIETOYHOW OuorexHonmoruu. Comaruueckas
ruOpunm3anys. Kiierounass OMOTEXHONOTUsT MUKPOOMOIOTHUECKHX CHCTEM.
[IpiMeHeHHEe KJIETOYHOH OMOTEXHOMOTMH B HJYKAPHOTHUECKUX CHCTEMAX.
Kierounast OMOTEeXHOIOTHS B MENUIMHE, CEIILCKOM XO3SCTBE M OXpaHe
OKpY)Katomiei cpepl.

OxugaemMble pe3yabTaThl H3yYeHHsI:

3HaTh 0. mpeaMere, 3amavax, HMCTOPUM Pa3BHUTHs, OOBEKTaX, METOIax
KJIETOYHOMN 6HOTCXHOHOFI/IH, MEPCIIEKTUBHBIX HAIIPaBJICHUAX W TCHACHIIUU €€
pa3BUTHUSA B COBPEMEHHOM MHUpE, KJIETOUHOU OHOTEXHOIOTHU
MI/IKpO6I/IOJ'IOFI/I‘IeCKI/IX CUCTEM, TeHHOU HWHXXCHEPUH, JOCTHXXCHUAX
KJIETOYHOM 6I/IOTCXHOJ'IOFI/II/I, OKOJIOT'HMYECKHUX acCIIeKTax 6I/IOTeXHOHOFI/II/I;
yMeThb: KPUTHYECKH AHAJIM3UPOBATh HayJHbBIC IKCIIEPUMEHTHI,
JACMOHCTPUPOBATL 3HAHUA H CHOCO6HOCTB CpaBHUBATh KJICTKU, TKaHU H
BHEKJICTOYHBIE CTPYKTYpBI; MPUMEHSTh TEOPETHYECKUE 3HAHMUS W HAaBBIKH
UCIIOJIb30BaHMsl J1TAOOPATOPHOTO OOOpPYNOBaHMS, LUTO- U OHOXUMHYECKUX
METOJIOB M3Y4YE€HHUs Pa3IMYHBbIX OOBEKTOB OKPYKAIOIIEH Cpelbl JJIsl PEIIeHHs
NPaKTHYECKUX 3a7ad M B OKCIHEPUMEHTAIBHBIX HCCICAOBAHMAX; BIAJIETh
HaBBIKAMH  PabOThI co CIeaIn3UPOBAHHBIM 11200paTOPHBIM
000pyI0BaHHEM JUIsl PelICHHUs IPAKTUYECKHX 3a1ay/
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Heab. CdopmupoBarh cucTeMy 3HAHMH O HAyYHBIX M HPAKTHYECKHX
acIiekTax OWOTEXHOJIOTHH, OCHOBHBIX KPUTEPHUSIX BBIOOpPAa OHOJIOrHYECKHX
00BEKTOB M COBPEMEHHBIX METOaxX CO3JaHMsl OMOOrHYECKUX MperapaTosB.
Conepxanue. Ilpeamer, wnemu, 3amaud u MIEPCTIEKTUBBI  Pa3BUTHSA
OuotexHonornd.  Bo3MmokHOCTH ee mpuMeHeHHs B (apMakoIOTHU U
MEIULIMHE, B OXpaHE TPHPOAbI M B XO3SNWCTBEHHBIX Hemsix.  HoBble
HanpasleHUs] OHOTEXHONOTMH.  PacTuTenbHble M KUBOTHBIE OOBEKTHI
OMOTEXHONOTMM KaK WCTOYHMKH OHONOIMYECKH AaKTHUBHBIX BEIIECTB.
Muxpoopranu3msl (0aKTEpHUH U BBICIINE MIPOTHCTHI) KaK OCHOBHBIE OOBEKTHI
OMOTEXHONOTMM B MEIWILMHE, CEIbCKOM XO3siicTBe. Mcmonb3oBanue
MHUKPOOPTaHI3MOB B TOPHOAOOBIBAIOIIEH TPOMBIIIIEHHOCTH.

O:xupaemble pe3y/abTaThl H3YYeHU:

3HaTh 0: Hay4YHBIX OCHOB OWOTEXHOJIOTHH; OCHOBHBIX HAaIlpaBICHHUN
MIPOM3BOJICTBA TIONIE3HBIX BEIIECTB; OCHOB WH)XEHEPHOH HH3MMOJIOTHH;
METOJOB M BO3MOKHOCTEM T€HHOM M KJIETOYHOM WH)KEHEPUH; OCHOB
TEXHOJIOTUUECKOW OMOPHEPTeTHUKN M OWOJOrMYecKod MepepadOTKU CHIPHS;
WCTIONB30BaHMA OMOTEXHOJNIOTHH KaK aJbTEPHATHUBBI B CEITBCKOM XO3SIHCTBE;
OCHOB 9KOJOTMYECKOW OHOTEXHOJOTHH; YMeTb: OpPHEHTHPOBATHCS B
COBPEMEHHBIX HAMpABICHUAX M METOJAaX OWOTEXHOJIOTHH; HCIHOJb30BATh
3HaHUA O OWOTEXHOJIOTMM TPH W3YYCHWH CHENUATbHBIX IWCIUILINH;
MPUMEHATh  TIOJNydCHHBbIE 3HAHWA B  PAlMOHANBHOM  HCIIOJIb30BAHUH
MIPUPOIHBIX PECYpCOB M OXpaHE OKPYXKAIOMIEH Cpeabl; HCIONbh30BaTh
MOTyYeHHbIE JaHHbIC MPH HaNMCaHuM pedeparos; BJAAETh NPHKIATHBIMH
acrieKTaMu OMOJIOTHH.
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Heab. BoopyxuTs Oymyliero crenuanicTta 3HAHUAMH 00 aHATOMHYECKOM
CTPOEHUM M 3aKOHOMEPHOCTSAX >KU3HEHHBIX MPOIECCOB, MPOTEKAIOIIUX B
OpraHu3Max 4eJoBeKa M KUBOTHBIX.

Conep:xkanue. AHaToMHS W (QU3NONOTHS YENOBEKA W JKUBOTHBIX Kak
B3aUMOCBsI3aHHble Hayku. CTpoeHHE >KMBOTHOM KJIETKM U €€ OTJIMYHE OT




LS

pacturensHON. Kiaccudukamus n cTpoeHue >KMBOTHBIX TKaHed. OpraHsl,
cucteMbl opraHoB. CBs3b (yHKIMIA OpraHoB € HX CTPOCHHEM
(MopdodyHKIMOHATbHAS  XapakTepucThKa). DU3HOMOTHS H  peryisanus
OCHOBHBIX CHCTeM opraHoB: Bo30ymumbix, [ITHC, ceHcopHbBIX, cepaedHo-
COCYITUCTOM, NBIXaTeIHHOW, BBIICITUTEIBHON, NHIIEBapUTENbHOW. OOMEH
BEIIECTB.

O:xunaaemeble pe3yJIbTAThI H3YYeHHUS:

3HaTB. CTpOCHHE XXMBOTHOH KJIETKH, TKAHEH, OpraHOB, CHCTEM OpPraHOB;
CBsI3b (YHKIMH OpraHOB C HMX CTPOCHHEM; (HU3HMOJOTHIO U DPEryJIHIO
OCHOBHBIX CHCTEM OpPraHOB B OpPraHM3ME 4YENOBEKa M JKMBOTHBIX; yMeTh:
MPOBOJIUTH COMATOMETPHUIO, (HU3MOMETPHIO; IPUMEHSATh OWOJOTHYECKHE
3HaHUA JUISI OOBSCHEHHS TIPOLECCOB W SBJICHUH JKU3HENEATENbHOCTH
COOCTBEHHOTO OpraHW3Ma W JAPYTHX JKUBOTHBIX; BJIa/IeTh: HaBBIKAMH
Mopdonorndeckoii U (PU3NOIOTNYECKON OIEHKH OpraHhu3Ma uYelloBeKa B
AHTPOIOJIOTMUECKUX MCCIEIOBAHUIX
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Heab. M3yueHne OCHOBHBIX MPUHIMIIOB BHICIIEH HEPBHOW JEATEIBHOCTH
JKUBOTHBIX M 4YeJOoBeKa, (M3MOJOTMYECKHUX MEXaHW3MOB IIOBEJICHUS,
CTPYKTYPHI ITOBEJIEHUECKOTO aKTa.

Conep:xkanue. Yuenne o BHJI. ®yHkuuoHanbHas oOpraHm3anusi Mo3ra.
CeHCOpHBIE CHCTEMBl: NPUHLUNBI cTpoeHus W ¢QyHKuuH.  CeHCOpHBIE
CHCTEMBI: 3pUTelIbHas, CIIyX0Basi ¥ ux otzensl. Kitaccuukanus penentopos.
BHJI. OcHOBHBIE MOHATHUS W MpPUHIUNBL.  bBe3ycloBHbIE M YCIOBHBIE
pedraekcel.  Ilamsate w paznuunble THbl Kiaccupukanuu. CTpyKTypHO-
¢ yHKIMOHANBHBIE OCHOBBI mamsTH. COH: 3Ha4YeHWe W BHABL. OMoiwu. Vx
ponb B opranusaiuu noseacHus. OcobOennoct BHJI denoBeka. Peun u ee
¢ynkuuy. Baumonelicteue 1 1 2 CUTHaIBHBIX CHCTEM.

O:xunaaemble pe3yJIbTAThI U3YYeHUS

3HaTh MeXaHM3Mbl PalOTHl TOJIOBHOI'O MO3Td, MEXaHU3MbI IPOTEKaHUS
MICUXOJIOTMYECKUX TPOLECCOB; BAaAeTh JIOCTATOYHBIM aPCEHANIOM IIPEAMETa;
yYMeTb NPUMEHITH OMONOTMYECKHE 3HAHUS IJIsi OOBACHEHUS IIPOLIECCOB U
SBIEGHUI  JKU3HEHESATENBHOCTH COOCTBEHHOrO OpraHuM3Ma M JIpYyrux
IpeiCcTaBUTENeH LApCTBa JKUBOTHBIX, C YKa3aHHEM HX TAKCOHOMHYECKOH
IPYMIIBl,  AHATOMHMYECKHX,  MOP(ONOIMYECKHMX M  DKOJOTHYECKUX
0c0OEHHOCTEH.
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Henb. PopMUpOBaHUE Y CTYJEHTOB TEOPETUYECKUX U NPAKTUUECKUX 3HAHUI
[0 COBPEMEHHOW CHCTEMATHUKE PACTEHMU, NPUBUTUE CTYyIEHTAM YMEHUU M
HaBBIKOB CaMOCTOSITEIILHOM pabOThI C PaCTUTENILHBIMU OOBEKTaMH, Pa3BUTHE
HHTEpeca K IPOBEJECHHIO HAy4YHBIX MCCISNOBaHUHA B 001acTH (DIOPHCTHKH U
CHCTEMAaTHKH.

Conep:xanue. OOmast XapaKTepUCTUKA HU3IIMX U BBICIINX PACTEHUH, OTIEIN
CHHe-3€JIeHble BOJIOpPOCIH, OTZENbl BOAOPOCHEH: 3€JEHbIe, XapOBBIE,
9BIVICHOBBIE, MUPPOPHUTOBEIE, JKEITO-3€JICHbIE, ANATOMOBBIE, OTHeN [ pHObL,
orzen JIMmaiHuKY, BBICIINE pacTeHHs, OTAeIbl: MOXOBHUIHbBIE, PUHHO(HUTSI,
IInaynoBuzanbsle, XBoueBsle, [lanopoTHukoBUIHBIE, OTHEN [ 0J0CEMEHHBIE,
ornen IlokpeiToceMeHHbIE pacTeHus, Kiaaccel: JBynonbHble, OIHONOIBHBIE.
OOmas ~ xapakTepUCTHWKA,  Ba)KHEHIINE  HANPABICHUS  JBOIIOIUH.
I'epbapmsanus u onpeneneHne BUIOB PACTEHUN.

O:xupaemble pe3y/abTaThl H3YYeHU:

3HaTh:  MHOrooOpasuWe  pacTHTENBHOTO  MHpPa,  NPOCTPAHCTBEHHOE
pacripeseneHue, CTpOeHHE, SBOIONHNI0, CHCTEMATHIECKHE TPYIBI PacTeHH;
TaKCOHOMHWYECKHE KAaTErOPHH, NPUMEHSIEMBIE B COBPEMEHHOIH CHCTEMAaTHKCE;
HU3IIME W BBICIINE PACTCHHUS KaK OCHOBHBIE OOpa3oBaTENH COBPEMEHHOI'O
PacTUTENFHOTO TOKPOBA; O0BEM CHCTEMAaTHUYECKHUX TPYII, reorpaduieckoe
pacrpocTpaHeHHE PACTeHHH, POJIb PACTEHHWH B HKOJIOTMYECKHX CHCTEMax;
MIPAaKTHYECKOE 3HAYEHWE CBOWCTB PACTEHHH pPA3MUYHBIX TPYI; YMeTh:
pacrpenenaTh pacTeHWs 10 TpyNnaM; HWCIOIb30BaTh Ha IPAKTHKE
XO3SIICTBEHHBIE CBOMCTBA MpPEACTAaBUTENEH PACTEHHH; MPOBOAUTH AHAIM3
MpeAaraéMblX  pPacTHTENBHBIX OOBEKTOB, OCHOBBIBASCh Ha 3HAHMAX
AHATOMHUYECKOH, MOPQOIOTHIECKON M (H3HOIOTHIECKOH XapaKTEPUCTUKU
PACTHUTENBHOTrO OpraHu3Ma, MIPUHIUNAX 150:¢ CHCTEMAaTHYECKON
Kacc(UKamy, a TaKKe 3aBUCUMOCTH MX CTPOCHUS M (DYHKIHMH OT yCIOBHH
CYIIECTBOBAHUS; YMETb COCTaBJIATH JUXOTOMHYECKMX KIIIOYM; BIAJETh
HABBIKAMM: ONpPENENCHNS PACTeHHWH, TNPHHAUISKANNX K CIOXHBIM B
CHCTEMAaTHYECKOM OTHOLICHWM TPYyNNaM; MHKPOCKONWM, MpenapupoBaHMUI,




3apHCOBKH, paboThI ¢ repbapueM; pacripe/ieJIeHus pacTeHusI 110 TPyIaM
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Heas. PopmupoBaHne KOMIUIEKca 3HaHMA 00 OCOOCHHOCTSAX (hIIOpHI
Pecriyonmkn  Kazaxcran w  BKO, mnyrax ©  3aKOHOMEPHOCTSIX — HX
(OpMHpPOBaHUs, CHUCTEMAaTHYECKOM, OKOJOTMUYECKOM U  CTPYKTYpPHOM
pa3HooOpa3uM pacTeHW, a TaKkKe XapaKTEpUCTHKH MX POJM B OMOIEHO3aX,
XO3SIICTBEHHOM 3HaUY€HUU U OXpaHe.

Conep:xanne. OcoOCHHOCTH pacrpesiesieHns] KiuMara, 1mous u ¢uopsl PK n
BKO, uHTpOoayKIUs TPEeBECHO-KYCTAPHUKOBOH ()IOpHI, KYJIbTypHas ¢uiopa u
COpHSIKH, MeTOIbl (IOPHCTHYECKUX HCCIENOBaHUH, CHUCTEMAaTHUYECKHI
ananm3 ¢aopsl PK u BKO, 6unomopdHsIii ananmus (aopel, GUTOIEHOTHY ECKUN
aHanu3 (IIOpBI, SKOJNOTMYECKHE TPYNIBl PAaCTeHUH, aHAIN3 JHAEMHU3MA,
penuKkToBOCTH, 00bekThl KpacHoli kuuru. ['epOapusanmsi m orpezneneHue
BUJIOB PaCTECHUI.

O:xuaaeMble pe3yJIbTAThI H3yYeHHUS:

3HaTh: TEPMUHOJOTHIO AWUCIMIUIMHEL, ocobeHHocTH ¢uopsl PK u BKO,
COBPEMEHHBIE TOIXO/bl K aHAU3y (IIOPHI, PUHIHIEI T€000TAaHUYECKOTO U
(opucTHUECKOro  padOHMPOBAHMS, OCHOBHBIE  CHCTEMAaTHUECKUE U
9KOJIOTMYECKHE TPYIIBl pacTeHuil, ocobeHHocTH oxpanbl ¢uopsl PK wu
obracTi B 3aloOBEJHUKE, HAIMOHAILHOM IIapKe, 3aKa3HUKaX; YMeTh:
NPUMEHATh 3HaHUA TpU  (IOPUCTHYECKUX HCCIENOBAaHUAX, COCTABIAThH
KOHCIIEKTBl (JIOp W HMX aHalM3, y3HaBaTh PEIKUE M OXpaHSeMbIe BHIbI
pacrenuii PK, B xomnmekuusix, Ha puUCyHKax, B MPHUPOAE; MPOBOAUTEH aHAIIN3
npeiaraeéMblX ~ PacTHTENbHBIX OOBEKTOB, OCHOBBIBASCh Ha 3HAHHUAX
AHATOMHUYECKOH, MOPQOIOTHYECKOH M (H3HOJOTMYECKONW XapaKTEPUCTUKU
pacTUTETHHOTO OpraHusMa, HPUHIMIIAX ux CHUCTEMaTHYECKON
Ki1accu(UKaIMK, a TAKIKE 3aBUCUMOCTH UX CTPOCHHS M (QPYHKIMH OT yCIIOBHI
CYILIECTBOBAHUS, BJIA/IETh: METOAWKON (DIOPUCTUTUECKUX HCCIIETOBAHUM,
IpUeMaMH OIUCAHUS PACTUTENBHBIX COOOIIECTB, METOIUKOW ONpeseeHHs
apeaja Buza, 3HAHUAMH U YMEHHMAMH JUIs TPO(ECCHOHANBHOrO 00paIleHus ¢
060TaHNYECKUMHU 00bEKTAMH.
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Heanr . IIpuoOpereHne TeopeTHUECKMX 3HaHMKW 10 (u3nveckod u
KOJJIOMOHOW XHMHMH JUId HOCIeAyloumero Oonee TIIIyOOKOro H3y4eHHs
JUCLUIUIMH NPOQUINPYIOIEro LUK, HEOOXOAUMBIX U  YCHCIIHOW
peanuzanun npohecCUOHATBLHOM AeATEIBHOCTH OaKaaBpa.

Conep:xanue. Bo3HukHOBeHHE (QU3MYECKOW M KOJJIOMIHOM XHMHH Kak
CaMOCTOSITENbHBIX AUCHMIUIMH. OCHOBBI y4€HHMS O CTPOEHHMH BEIIECTBA.
OCHOBBI  XUMHYECKOH  TEPMOIUHAMUKH. Xumudeckass — KHHETHKA.
Xumnueckue paBHoBecus. PactBoprl. ®azoBble paBHOBecHs. [luarpammsl
COCTOSIHUSI.  DJIEKTPOXUMMYECKHE Mporecchl. [IoBEpXHOCTHBIE SBIICHMUS.
JucnepcHple CUCTEMBI, MX YCTOWYMBOCTb M Koarymsuus. IlomydeHue u
OYMCTKA JUCTIEPCHBIX CHCTEM pa3IM4HBIMU MeTonaMH. OTIenbHbIE KIacChl
JCIIEPCHBIX CHUCTEM.

O:xupaemble pe3yabTaThl U3YYeHU:

3HaTh: BO3HUKHOBEHHME (HM3MYECKOM W  KONJIOMAHOW XHMHHM  Kak
CaMOCTOSITENIPHBIX JIUCLUIUIMH; OCHOBBI YUEHHS O CTPOCHHH BELIECTBA;
OCHOBBl ~XUMHWYECKOH TEPMOJWHAMMKH; XHUMHUYECKYI0 KHHETHKY U
XMMHYECKHE PABHOBECHS; PACTBOPHI; (Pa30BbIe PAaBHOBECHA W AMArpaMMBbl
COCTOSIHUSI; DJIEKTPOXMMHYECKHE IIPOLECCHl W IIOBEPXHOCTHBIC SIBICHMUS;
JVCIEPCHBIE CHUCTEMBI; TIONydEHHE W OYMCTKA JAUCIEPCHBIX CHCTEM
pa3IMYHBIMH ~ METOJAMH; YMeTh:  ONPEACISITh  TEPMOIMHAMHYECKHE
XapaKTEPUCTUKN XMMHUYECKHX pPEAaKIUH M pPABHOBECHBIC KOHIICHTPAINU
BEIIIECTB; OMNPENENATh HANpPaBICHHOCTh ITIPOIecca B 33AaHHBIX HAYaIbHBIX
YCIOBHSIX; ONpPEAETSTh COCTaBbl COCYIIECTBYIONIMX (a3 B  OHHApPHBIX
TeTepOreHHBIX CHCTEMAX; COCTABIIATh KHHETHYECKHE YPABHEHHS ST TPOCTHIX
peaKnuif; TpOBOJUTH pacyeThl C MCIONb30BAHUEM OCHOBHBIX COOTHOLICHHH
TEPMOAWHAMUKM ~ TIOBEPXHOCTHBIX  SBJICHMH W  pacdeTsl OCHOBHBIX
XapaKTEpPUCTHK JUCIEPCHBIX CHCTEM; PAaCCUUTBIBATh DHEPreTUYECKUE
rmapameTpel  aacopOIy; MONTydaTh M OYMINATh KOJUIOWIHBIE PaCTBOPHI;
0000maTe 1 00pabaTeiBaTh SKCIIEPUMEHTAIBHYIO HH(OpMAIMio B BHAE
7a00paTOPHBIX OTYETOB; BIIAJETh: HABBIKAMHM BBIYHCICHHUS TEIUIOBBIX
3¢ $EeKTOB M KOHCTAHT PaBHOBECHS] XUMHIECKUX PEaKIMii; METOJaMH pacdeTa
XMMHYECKOTO PABHOBECHS, M3MEPEHHS BEIMYMHBI a/JCOPOIMU W YACIbHOU
MOBEPXHOCTH, BSA3KOCTH; BIAAETh OCHOBHBIMH XHMHUYECKHMHU 3aKOHAMH,
TEOPHSIMH, 3aKOHOMEPHOCTSIMM W XHUMUYECKUMH TPEBPALICHUSMH VIS




HUCIOJb30BaHUA B PCAJIbHBIX XHUMHYCCKUX IIPOLECCAaX, BCTPCHANOIINXCA B
y‘Ie6HOM mponecce; HCMIOoJIb30BaTh PACUCTHBIC METOAbI [JId PCHICHUA
PA3JINMYHBIX XUMHUYCCKUX SaZ[aHPIfI.
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Heab. M3ydueHne OCHOB XUMUH U (DU3UKU TIOMUMEPOB U MX PONU B KHU3HU
YeJIoBeKa.

Conep:xxanue. XuUMHsS TIOIAMEPOB KaK HayKa, OOBEKTaMH HCCIEIOBaHHUN
KOTOPOM  SABIAIOTCA  MOJUMEPBl  CHUHTETUYECKOTO W IPUPOAHOTO
NpOHCXOKIEHNI. VX Kimaccudpukamnms, HOMEHKIATypa ¥ OCOOCHHOCTHU
XHMUIYECKOT O CTpOECHUSL. CuHTeTHYECKHE OpraHHyecKue,
3JIEMEHTOOPTaHUYECKHE, HEOpraHUUeCKHEe U TMPHUPOAHBIE MOJUMEPHL. Bumabl
MOTUMEPU3AIMK U COMOJIMMEPU3allMU: pajuKaibHasl, KaTHOHHAS, aHMOHHASI
U HOHHO-KOOPIWHAIIMOHHAS, SMYIbCHOHHAsA. (OCOOCHHOCTH YKa3aHHBIX
MOJTUMEPU3AIIIOHHBIX TIPOLIECCOB. Huruburopst i PEryisTophl
nonuMmepuzanyu. [lonukoHaeHcalys: paBHOBECHAs U HEpPAaBHOBECHAS. XUMUS
1 (pU3UKa TOJIMMEPOB U TIOJIMMEPHBIX KOMITO3UIIHOHHBIX MaTePHAJIOB.
O:xugaemble pe3yJibTaThbl U3YUEHUs :

3HaTB: COBpPEMEHHBIE TMPEACTABIEHUS O CTPOGHHMM U  CBOWCTBAX
BBICOKOMOJIEKYJISIPHBIX ~ COCTMHEHWM, MPUMEHSIEMbIX B MPOU3BOJCTBAX
Mopoxa, TBEPJOro PaKETHOTO TOIJIMBA M TIOJMMEPHBIX KOMITO3UIIMOHHBIX
MaTepHaoB; TEOPETUUECKHE OCHOBBI CUHTE3a MOJUMEPOB U UX XUMHUYECKUX
MpeBpalleHuii; OCHOBHBIC (HU3UKO-XUMHUCCKHE TPOIECCHI, MPOTEKAOIIHE
l'[pI/I HU3IrOTOBJICHUN l'[OJ'II/IMeprIX KOMITO3UIIMOHHBIX MaTepI/Ia.]'[OB;
CTaH}IapTHI)IC METOJUKHU onpezlenem/m CBOﬁCTB l'lOpOXOB, TBCp)lI)IX paKeTHbIX
TOIIJINB, l'IOJ'IHMepHI)IX MaTepHa.]'IOB; yMeTl:.: HpOBO}II/ITb ucciaea10BaHusA
CBOﬁCTB l'IOJ'II/IMeprIX MaTepI/Ia.]'IOB, l'lOpOXOB, TBep)II)IX paKeTHbIX TOIIJIUB 110
CTaH}IapTHI)IM METOJUKAM, BJIAJ€Th. OIIBITOM Bbl60pa METOAUKHU HpOBe}leHI/Iﬂ
KOMIIJICKCa HCHI)ITaHI/Iﬁ HOJ'II/IMepOB, l'lO.]'II/IMeprIX KOMITO3UI[MOHHBIX
MaTepHaHOB u I/I3JICJ'II/II‘/‘I Ha HMX OCHOBC, BJIaJCTh OCHOBHBIMH XHMMHYCCKHMH
3aKOHaMH, TEOPUAMH, 3aKOHOMEPHOCTAMU M XUMHUYECKUMH TPEBPAIICHISIMU
Ui OOBSCHEHHS M HCIONB30BAaHMA B PEAJbHBIX XMMHUYECKHX IPOIECCaX,
BCTPEUAIOIIMXCS B Y4eOHOM MPOIECCE; HCIOIb30BATh PACUETHBIC METOJbI
JUIA pPEIICHUs pPa3IMYHbIX XUMHYECKUX 3aJaHuid yueOHOro W Hay4dHO-
71ab0paTOpPHOro Xapakrepa; BiIaJeTh METOJaMH 0E30MacHOr0 UCIOIb30BaHMUS
XMUMUYECKMMHU MaTepHaliaMd C y4eTOM HX (QU3UUECKUX M XUMHYECKUX
CBOMCTB.
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Heab. ®opmupoBanne 3HaHUK 00 OOIIMX 3aKOHOMEPHOCTSIX M KOHKPETHBIX
MeXaHM3MaX, JIeKAIUX B  OCHOBE  (DM3HMOJOIMYECKHX  IPOLECCOB,
MPOTEKAIONINX B PACTHUTENBHBIX OPTaHU3Max M OOOCHOBAHUS IPAKTUYECKHX
MPUEMOB, HAIIPABJIEHHBIX Ha MOBBIIIEHNE IIPOLYKTUBHOCTH PACTEHHH.
Conep:xanue. Ouznonorus pacTeHui kak Hayka. OCOOGHHOCTH CTPOEHHS H
XMMUYECKOTO COCTaBa pACTUTENbHON KICTKM, €€ OTIMYMS OT >KHBOTHOU
KJIETKH; TOTUIIOTEHTHOCTh PACTUTEIBHOW KIIETKH, HCIOJIb30BaHUE €€ B
OMOTEXHOIOTUH pacTeHHH; (PU3UOIOTHSI PACTUTEIBHON KIIETKU; YIJIEpPOIHOE
MIUTAHUE PACTEHWIl: MUTMEHTHI JIMCTA, SHEPreTHKa U XUMHU3M (POTOCHHTE3a,
coctaB, ¢yHkmn GortocucteM I u II, gpIxaHme pacTeHWil: HEPreTUIECKUN
00MeH; BOJHBIH OOMEH pacTeHHH; MUHEPAIbHOE ITUTAHWUE; POCT U PA3BUTHE
pacTeHuii, GUTOrOPMOHEI.

O:xupaemble pe3y/abTaThl H3YYeHU:

3HaTh: mpemMmer, 3agadyl W UCTOPHIO  (U3HOJIOTHH  PACTCHHIA
TOTHITOTEHTHOCTh PACTUTENFHON KIIETKH; YIJIEPOAHOE MHUTAHHE DPACTEHUMH;
BOIHBI OOMEH pacTeHWil; HWClapeHHe BOABI PACTEHHEM, OCHOBBI
YCTOWYMBOCTH PACTEHHUH K 3aCyXe; MHUHEpaIbHOE TUTaHNE, (PU3NOIOTHIECKHE
OCHOBBI TPUMEHEHMS YIOOpCHMH; MAbIXaHWE pACTEHHH; KOMIIOHEHTHI
JBIXaTETBHOMN IIETIN; MEXaHN3M OKHCIHMTENHHOTO (pocopumnpoBanus; pocT u
pa3BUTHE PACTEHWH, (PUTOTOPMOHBI; (DPHU3HUONOTHMUECKNE OCHOBBI 3AIIUTHI U
YCTOMYMBOCTH paACTEHUI; yMeTb: BeCTH OMONHOTrpauyuecKmii IMOUCK
JUTEPaTypHbIX  HWCTOYHUKOB; YETKO BBINONHATH IUIAH  OIBITOB  C
pacTUTENFHBIME 00bEKTaMH; padoTaTh C )KMBBIMU PaCTEHUSIMH, CPAaBHUBATh U
HaXOJWTh OTIMYMA KOHTPOJBHBIX W ONBITHBIX PACTEHHH; CTAaBUThH OMBITHI MO
CHATHIO (PM3MOJIOTHYECKHUX TMOKa3aTeel pacTeHuil; o(hopMIIATh NOITyYeHHBIE
pe3ynbTaThl C TOMOIIBIO TpaguyecKnx H300paKeHWH W CpPaBHHUBATH
TOKa3aTesH; 0000IaTh U JenaTh BEIBOJBL; MPOBOANTH aHAIN3 MPEAIaraeMbIX
pacTUTENBHBIX OOBEKTOB; HMeTh HABBIKH: IIPOBE/ICHUS HKCIIEPUMEHTOB TI0
W3YYCHUIO  OCHOBHBIX  (PM3MOJNIOTMYECKHMX  IIPOLECCOB;  ONpEICIICHHS




OCMOTHUYECCKOIro JaBJICHUS, WHTCHCHUBHOCTU TpaHCHIUpALUU, (1)0TOCI/IHTe3a,
JAbIXaHWs, BbIACICHUSA XJ'IOpO(l)I/U'IJ'Ia U OIpCACICHUC €ro KOJIW4YeCTBa U
(1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX CBOfICTB; onpeaciICHUA BIIMSHUA Pa3IMYHbIX
MUHCPAJIBHBIX 3JICMCHTOB Ha POCT U PAa3BUTHUC paCTeHI/Iﬁ.
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Heas. @opmupoBaHne 3HAHUH 00 OCOOCHHOCTSX (DYHKIMOHMPOBAHUS
(PU3MONIOTHYECKUX TPOLIECCOB, MPOTEKAIONIMX B PACTHUTEIBHBIX OpraH3Max
OCHOBHBIX TpyINIax CTEMHBIX PpAcTeHHH - CYKKYJIEeHTax, rajiodurax,
nerpoduTax.

Conep:xxanne. OCOOCHHOCTH CTPOCHHUSI BETeTaTHBHBIX W T€HEPATUBHBIX
OpPraHoOB OCHOBHBIX TpPYI CTEIHBIX PAacTEHHH - CYKKYJEHTOB, rajloUTOB,
nerpoduToB. bHoO3KONIOrMUECKHE OCOOCHHOCTH UX  (DU3HOJOTHYECKUX
nporeccoB (ApixaHus, (OTOCHHTE3a, BOAHOIO OOMEHa, MHUHEPAILHOI'O
NUTaHKS, pOCTa M Pa3BUTHS) U MEXaHH3MOB IIPHCHOCOOJIEHHS B CBS3U C
HEJJOCTaTKOM BOJIbI, BBICOKOW 3aCOJIEHHOCTHIO W KaMEHHCTOCTBIO ITOYB.
OCHOBHBIE MPECTaBUTENN CYKKYJIEHTOB, raIopUTOB U METPO(UTOB.
O:xupaemMble pe3yabTaThl U3YYeHN:

3HaTh: OCOOCHHOCTH CTPOEHHS BETETATHBHBIX M TE€HEPATUBHBIX OPraHOB
OCHOBHBIX TPYNII CTENHBIX PACTEHWH - CYKKYJISHTOB, TIajlOpHTOB,
neTpopUTOB; OMOIKOJIOTMYECKHE OCOOEHHOCTH HX  (PU3MOIOTUYECKHX
npoueccoB (ApixaHusi, (HOTOCHHTE3a, BOAHOrO OOMEHa, MHHEPAJILHOIO
MUTaHKs, POCTa M Pa3BUTHS) U MEXaHH3MOB IIPHCHOCOOJIEHHS B CBSI3U C
HEJJOCTATKOM BOJIbI, BBICOKOW 3aCOJIEHHOCTHIO M KaMEHHCTOCTBIO II0YB;
OCHOBHBIE TMPEICTaBUTENN CYKKYJIEHTOB, TaJOQHUTOB U METPO(PUTOB; YMETh:
BeCTH OMONMOrpadMuecKuii TMOMCK JIUTEPATYPHBIX HCTOYHUKOB; YETKO
BBITIOJIHATH IJIaH ONBITOB C PACTUTCILHBIMU O6’BeKTaMI/I; pa60TaT1) C )KUBbBIMH
paCTCHUAMU CTEITHOU 30HBI, CpaBHMBAaTb MW HaXOAUTHb XapPaAKTCPHLIC
0COOEHHOCTH CTENHBIX  pacTeHHWH; TNPOBOAWTH  (PEHOJOTUYECKHUE
HaOJI0JIeHNS; TPOBOJUTH aHAJIM3 TIPE/UIaraeMbIX PacTHTENBHBIX OOBEKTOB,
OCHOBBIBASICH ~Ha  3HAHUSAX  AHATOMUYECKOH, MOpQOIOrHuecKoil U
(br3HONIOrNYecKoit XapaKTEPUCTUKU pacTUTENBLHOTO OpraHu3Ma,
MPOU3PACTAIOUINX B CTENH; HMeTh HABBIKH: IPOBEICHUS IKCIIEPUMEHTOB IO
U3yYCHUIO OCHOBHBIX (DU3HOJOTMYECKUX IPOLECCOB B BErE€TATHBHBIX H
TeHEPATHUBHBIX OpPraHax CTEMHbIX PaCTEHMH.

MNPOPUJINPYIOINUE JUCHUIIJIMHBI

KomnonenTs! 1o B1oopy (KB)

Heab. ChopmupoBaTh NpeacTaBICHHS O KOMHATHBIX U CAJOBBIX PACTEHUIX,
UX Kiaccu(HUKaIy, OHOIOTHH B yXOIe.

Conep:xanue. buonormueckne OCHOBBI IIBETOBOACTBA. MHorooGpasue
KOMHATHBIX ~ PacTeHWH, HMX  KIaccHpUKamud ¥  [AaCHOPTHU3ALMSL

VyebHa IIpoucxoxnenne IBETOUHBIX pacTeHuil. KomMHaTHOE  IIBETOBOJACTBO;
a pa3MelleHle I[IBETOB B  IIOMEIIEHHAX. ATpOTEeXHHKAa BbIpallMBaHHA
HPaKTH | peTOUHBIX pPACTEHHH OTKPHITOTO, 3aKPHITOTO TPYHTA; IPOEKTHPOBAHHE
Ka 3eNIeHBIX HACAKICHWH; (IOPUCTHKA, TU3aifH; I[BETHUKU B JH3aifHE y4acTKa;
IEI(;E;?; YCTPOWCTBO IIBETHUKOB ¥ KAMEHHCTHIX YJaCTKOB; Yd4€OHO-OIBITHBIH Y4acTOK:
OpraHu3aIys, CTpyKTypa.
Mukpo TPHUIIK - (o mpiaempie pe3yJbTaTbl H3yYeHMsI:

KomuartHoe u uomor | """ | 3uatb: ocHoBHbIE TpyNIBl KOMHAaTHBIX U CaJOBBIX PACTEHUH, OCOOCHHOCTH
caaoBoe Ui | neKOOpa WX OpraHM3alli, MHOTroo0Opasmue, BKOJIOFI/I‘IGCKYIO,U 3CTETUYECKYI0 H
I{BETOBOJACTBO BUDYCO | © o | MPAKTHUECKYIO POJib; MPHHIMIbI PA3MEICHHs PACTCHHH; MpaBHIa yxoia 3a
Jioru on pACTEHUAMI;, OCHOBHBIEC OOJIIE3HH KOMHATHBIX PACTECHHI, yMeTh: COCTABISATh
yueGHo | MACTIOPT pacTteHuii, mpoekThl ohopMieHUS KIyMO M pabaToK, IBETHUKOB;
- TOTOBHUTH ITOYBEHHBIC CMECH; II€PECa’KMBAaTh U IIEPEBAIMBATH DPACTCHUS,
onpiTH | BHOCHTB YIOOpEHMs M HOAKAPMIIMBATH PACTEHMs; Pa3MHOXKATh PACTEHHs
oro CEMEHaMH W BEreTaTHBHO; OMNHCHIBATh COOCTBEHHbIC HAONIOACHHUS WIH
yuyacTk | OIBITBL, pa3siM4aTh B HHUX LEJb, YCIOBUS MPOBCACHHS M IONY4CHHBIC
a) pe3yabTaThl; BAaJeTh HABBIKAMM COCTABIICHHS MPOCTEUIINX PEKOMEHIALMI
10 CONEPXKAHUI0O M YXOAY 32 KOMHATHBIMH U JAPYTHMHU KYyIbTYPHBIMH
pacTeHUsAMM; Pa3MHOXKEHHMS PpACTEHUI; NACIOPTH3alMM KOMHATHBIX U
CaJIOBBIX PacTeHHil, a TaKKe OPraHN3aIMN yIeOHO-OIBITHOTO YJacTKa; TAKHM

00pa3oM, BIIaIeTh NPUKJIATHBIMH ACTIEKTaAMHU OHOJIOTHH.
JdexopaTuBHoe IouBe | Yuebna | Ieab. @opMupoBaHHE KOMIUIEKCA 3HAHWH 00 OPraHU3AMOHHBIX, HAYIHBIX U
CaJ0BOJICTBO C HHas 1 METOAMYECKUX OCHOBAX COBPEMEHHOrO JEKOPATUBHOIO CaJOBOACTBA H
OCHOBAMH MHKPOO | IPaKTH | WCIONB3YEMBIX TEXHONOTHAX, TOTOBHOCTH K TBOPYECKOMY IIOAXOAY MpU




JaHamagTHOro HOJIOTH Ka peLIeHNN TpaKTHYECKUX 3a7ad I10 O3EJICHEHHIO JKWIbIX TEPPUTOPHH W
NPOEKTHPOBAH s (opraH | X03HCTBEHHBIX 00BEKTOB.
us uzanusg | Cogep:kaHue. OO0mue BOIIPOCHI ICKOPAaTUBHOTO Ca0OBOACTBA; JCKOPATUBHEIC
NPHIIK | pacTeHHs] OTKPHITOTrO TPyHTa B JIAHAMA(GTHOM HPOEKTHPOBAHWH; JaHAIIA(T
OJIBHOT | gax 0OBEKT CaJ0BO-MAPKOBOIO HCKYCCTBA; JAHAMA(DTHAS KOMITO3HUIIUS,
0 KinaccuuKanys — 3€NeHBIX  HACaXICHWH; JIEeKOpaTUBHBIE TPaBSHUCTHIE
ACKOPA | pacTenns B cHCTeME TOPOJCKMX M CENbCKMX JIaHAMA(TOB; MPUHIMII
THBHOT | 3eieHenns HACEIEHHBIX TYHKTOB; COBPEMEHHbIH Ca10BO-ITAPKOBHIi IN3aiiH;
on aKTyaJIbHbIE TEH/ICHIIMM COBPEMEHHOT0 JIaHAIIa(THOTO AN3aiHa.
y1ebno O:xupaemMble pe3yabTaThl H3YUeHNS
OHI:ITH 3HaTh: pallOHUPOBAHHBIN aCCOPTUMEHT JIEKOPATHBHBIX PEBECHBIX pacTeHuit
oro JUISL O3€JICHEHUSI TEPPUTOPUI pa3IMYHOro (PyHKIMOHAIFHOTO Ha3HAYEHHS U
yaaCTK MHTEPHEPOB; arpOTEXHUYECKUE TPHEMbI, IPUMEHSIEMbIE Ha Pa3HBIX JTarax
a) 3€JICHOTO CTPOMUTENILCTBA; YMeTh: PAacIO3HABAaTh OCHOBHBIE BU/IBI IPEBECHBIX,
KYCTapHHKOBBIX, I[BETOYHBIX M TPaBSHUCTHIX KYJIBTYp, HCIIOIb3yeMBIX B
JICKOPATHBHOM CaJIOBOJICTBE O MOP(OJIOrMYECKUM IpPH3HAKAM PACTCHHH,
IUIOJIaM, CEMEHaM; - T[IOJb30BaThCS HYEPTEKHBIMH W XYJ0KECTBEHHBIMU
MHCTpYMEHTAaMH W MarepuajiaMi; CO3[aBaTh JIaHJIA(THBIA MPOEKT,
pa3pabaThIBaTh MPOEKTHO-CMETHYIO JOKYMEHTAIMIO, TMOJAOUpaTh PacTeHHs
JUIi  OOBEKTOB  O3€JICHEHHMs;  BJAAETh.  CIHOCO0aMU  NPOHM3BOJCTBA
MOCAJIOYHOr0 MaTepuajia M yXoAa 3a JIEKOPATHBHBIMU HAaCa)JICHUSIMH;
CIMOCOOHOCTBIO K TOCTPOEHHIO, O(OPMIICHHIO W YTEHHIO uepTexed, K
KOHCTPYKTHBHOMY PHCOBAHHUIO NMPHPOAHBIX (OpM U 3JIeMEHTOB JaHamadra,
COCTaBJICHHIO  JIAaHMIA(QTHBIX  KOMIIO3WLMI;  BJIAAETh  NPHKIATHBIMH
acreKTaMu OHOJIOTHH.
Ieab. O3HakOMJIEHHE C TEOPETHKO-METOAONOTHYECKMMHU  ACIIEKTaMu
TEXHOJIOTMYECKOro  MoJIXoJa B 00pa3oBaHMM; OOydeHHE  MeToJaM
MOZICIUPOBaHMsl  y4eOHOro Tmporecca OHONOTMM Yepe3 NpHMEHEHHe
COBPEMEHHBIX TEXHONOTHI OO0ydYeHUs; (OPMHUPOBAHHE MOTHBALMOHHON
HANpaBJICHHOCTH CTYAGHTOB K HMHHOBAllMOHHOM JAEATENIBHOCTH  IIPU
OpraHu3alyy yueOHOro mpowuecca 1no OHOIOruy.
Conep:xanue. [lomatme oOydaromas TEXHOJIOTHs; MHOroodpasue H
BO3MOXKHBIE KIACCH(HKAIMK OOyYalOIUX TEXHOJIOIMH; CMBICIO-TIONCKOBAs
JEATENbHOCTh CHEeLHaNInucTa MpU KOHCTPYHUPOBAHUM TEXHOJOTHH OO0y4eHHS;
COBPEMEHHOE oOydeHue; TEXHONOTHs MPOOJIEMHOro, MOZYNBHOTO,
MPOEKTHOTO, Kelc-cTanu, MHTEPaKTHBHOI'O, HH(OPMAIMOHHO-
KOMMYHHKALlMOHHOTO 00Y4€HHs Ha ypOKaxX OHOJIOTHH; TEXHOJIOTHUS pa3BUTHSA
Mero lgpgf;: KPUTHYECKOTO MBIIUIEHNSI Ha ypoKax OHOJIOTMH; TECTOBas TEXHOJOTWS Ha
CoBpeMenHbie I/IKaIl §Haﬂ ypOKax OMOJIOTHH.
METObI npenox | (nexaro Osxkupaemble pe3yabTaThl H3YYeHN:
npenonasanns aparms | rudeck 3HaTh: COBpPEMEHHBIE METOABl W  TEXHOJIOTMH  MOJNUKYIBTYPHOTO,
HOTOr I GrOI0r an) muddepeHIMPOBaHHOTO U Pa3BHBAIOIIEr0 OOYYEeHUs B Kypce OHOJIOTHH;
. TpaKTH YMeThb. HCIIONB30BaTh pa3HOOOpasHble GOpMEI, TIPHEMBI, METO/IE] M CPECTBA
Ka o0y4yeHHsT OWOIIOTMM B paMKax OOHOBICHHOH CHCTeMBI OOpa3OBaHHSA
OCHOBHOTO 00IIero oOpa3oBaHUS H CpeTHEro OO0mero oOpa3oBaHMS,
WCIIONB30BaTh CTAHAAPTHBIC, MPHUKIAJHBIC, COBPEMEHHBIE IIE€AArOTHUECKHE
METOIBl M TEXHOJOTMH B COOTBETCTBHMHM C TIIOCTABICHHBIMH LEISIMH H
3a/jayaMi TIpH TIAHUPOBAHUM M TPOBEACHHUM 3aHATHH B CpEAHEH IKoie u
KoIIe[Ke;, BJaAeTh: (GOopMaMH W MeTOoJaMH OOydeHHs OWONOTHH, B TOM
YHucie BBIXOMMIIMMM 332 paMKaMH  y4e€OHBIX  3aHITHH:  ITPOEKTHAS
JIeATeNbHOCTh,  JIA0OpaTOpHBIE  SKCHEPHUMEHTHI,  IIOJeBasl  IPaKTHKa,
KaMepanbHas o00paboTka ¥ T.II.; BJIAAETh 3HAHWAMH HOPMATHUBHBIX M
MPAaBOBBIX JOKYMEHTOB B 00JAacTH 00pa30BaHUs, Yy4eOHO-HHCTPYKTHBHOM
JOKyMEHTAIlNM, YMEHHAMH W HaBBIKAMH pa3padaThIBaTh TEKYIIYIO y4eOHO-
OpraHM3aIlIOHHYI0 JOKYMEHTAIIMIO [UIi peann3anmud  00pa3oBaTelbHBIX
KOHLISIIMH y4eOHBIX IPOrPaMM.
[pouss | Leab. @DopmupoBaHue NpPEICTABICHUH O TEOPETUYECKUX — OCHOBAX
MeTtoxuka Meron | oxactBe | BHEKIACCHOW pabOTHI 1O OMOMOTMH M HCIIONB30BAHKE MOTYYECHHBIX 3HAHUH U
OpraHM3aHK nKa HHas | HaBBIKOB ISl pelIeHMs Mpo()eCCHOHAIBHBIX 3a7ad. §
. npenox | (memaro | Comep:kanue. CoznepkaHne ¥ OpraHu3alysl BHEKIACCHOW pabOTHI 110
BHEKTacCHON aBaHMA | TUYECK | OGmonornu; (HYOpPMBI, BHIBI BHEKJIACCHOM PaOOTHI; IyTH, CPEICTBA ITOBBIMICHUS
paboTsi no Guonor as) 3¢ $EeKTUBHOCTH BHEKIACCHON paboThl; BHEYPOUHAs, BHEIIKOJBbHAS paboTa;
ouosoruu aass OPaKTH | Hay4yHO-HCCIEI0BATEIbCKAS pa60Ta 0 OHOJIOTHH, METOAMKA OpraHHu3aIny,
Ka

MIPOBCACHUSA KPYIKKOB, (baKyJ'H)TaTI/IBOB, OJICKTUBHBIX KYpPCOB; MCTOAMKA




OpraHM3allH, IPOBECHHUS Pa3INIHbIX (POPM U BHIOB BHEKIIACCHONW pPaOOTHI.
O:xupaemble pe3yabTaThl U3YYeHHS .

3HaTh: conep)kKaHHE M OpraHM3allMi0 BHEKIACCHOM pabOTHI MO OHOJIOrHH;
¢opMBI, BHIBI BHEKJIACCHOW pabOTHI; ITyTH, CPEACTBA  IIOBBIIICHUS
3¢ PEeKTUBHOCTH BHEKJIACCHON pabOTHI; BHEYPOUHYIO, BHEIIKOJIEHYIO paloTy;
Hay4HO-HCCIIEIOBATEIILCKYI0 Pa0OTy 110 OMOIOTHH; METONUKY OpTaHHU3aIlnH,
TIPOBEZICHUSI KPYXKKOB, (DaKylIbTaTUBOB, JJIEKTUBHBIX KYpPCOB; METOIHKY
OpraHM3alliy, TPOBEICHUS Pa3INYHBIX (OPM U BHAOB BHEKJIACCHON padoTH,
yMeTb: pa3pabareiBaTh 00pa3oBaTelbHbIE IUIaHBI NPH  OpraHM3alNd
BHEKJIaCCHOM  paboTel 1o  OWojoruu;  HOmOMpaTh  KOMIOHEHTHI
00pa3oBaTeIbHOI cpensl JUTSt peanuzanuu WHHOBAIIMOHHBIX
00pa3oBaTebHBIX 3a/au Yepe3 OCYIIECTBICHHE BHEKIACCHOM, BHEIIKOILHOM
¥ BHEYPOUYHOH padOTHI 1Mo OWOJOTrWH; BJAAeTh: HABBIKAMH IIPUMEHEHHS
¢opM, METONOB OpraHM3ald BHEKIACCHOM pPabOThl KaKk HEOTHEMIIEMOTO
KOMITOHEHTa TPO(ECCUOHATILHOTO COBEPUICHCTBOBAHUS II€Aarora; BJaJeTh
3HaHMAMHU HOPMATUBHBIX M MPABOBBIX JOKYMEHTOB B 00JacTH oOpa3oBaHus,
HaBBIKAaMH Pa3pabOTKH TeKylled ydeOHO-OpraHW3alMOHHOW JOKyMEHTaluu
JUISL peanu3aliii 00pa30BaTENbHBIX KOHLEMIUI HCIOJIb3ys BHEKIIACCHYIO
paboTy 1Mo OHONOTHH.

Heas. CdopmupoBath y 00y4aroIUXCsAd CHCTEMBI TEOPETUYCCKHX H
NPaKTHYECKUX 3HAHWHA, YMEHWH W HaBBIKOB pelIeHHs 00pa3oBaTeNbHBIX
3a/a4 npodeccnoHaNbHOM eJarornueckon NesTeNIbHOCTH YUUTENs XUMUH, a
TaKKe CIOCOOHOCTh OOOCHOBAHHO BHIOMPaTh U 3(P(EKTHBHO HUCIIOIB30BATh
oOpa3zoBaTelibHbIE TEXHOJOTMH, METOIbl M CPEACTBa OOYYEHHMs, BKIIIOYAs
UKT, s obecriedeHUs IUIAHHPYEMOTO  YPOBHS — JINYHOCTHOTO U
npo(heCCHOHANLHOTO Pa3BUTHS 00y4aIOINXCSl.

Coz[epmaﬂne. I/IHHOBaHI/IOHHI)IC TEXHOJIOTMM B MOJACPHHU3AINU 06y1{eH1/1${
XUMHHA B OpraHuzaiusx oOpasoBanus. IlpumeHeHue wuHGOPMAIIHOHHO-
KOMM YHHKAIIMOHHBIX, MPOEKTHO-KCCIIEI0BATEbCKUX TEXHOJIOTH,
TEXHOJIOTHI Pa3BUTUSI KPUTHYECKOTO MBIIIICHHS, CETEBBIX TEXHOJIOTHH B
o0ydeHnr XxumMuHu B mkone. eLearning B 00yueHnu XuMuH. XapaKTepUCTUKA
NPOrpaMMHBIX ~ CPEICTB Ul pealu3alid CETEeBOr0  B3aUMOJICHCTBHSI.
XapakrepucTHKa pecypcoB cetd VHTepHer Juis  OOydeHHS XHMUH.

E[pgf;: Bo3moxHocTH cetn IHTEpHET B IPOCBETUTENBCKON JEATEIBHOCTH YUUTENS
M HHOBAIIMOHH Meron ﬁHa;[ XHMUH.
bIE TeXHOIOIHH HKa (nesaro O)KI/II[?IeMLle pe3yabTaThl U3YYEHHS:
obyacHus Ipenon | oo 3HaTh. MHHOBALMOHHBIE TEXHOJIOTHHM B MOAEPHHM3AIMU OOYYEHUS XMMHHU B
- aBaHUsA an) OpraHM3aMAX 00pa3oBaHUs; IIPUMEHEHHE I/IH(I)OpMaI_[I/IOHH?-
XHUMHHN npakTH KOMMYHI/IKE\l’]_II/IOHHBIX, TIPOCKTHO-MCCIICIOBATEIIbCKUX TCXHOHOFVI/II/I,
Ka TEXHOJIOTUM Pa3BUTUS KPUTUYECKOTO MBIILICHUS, CETEBBIX TEXHOJOTMH B
00y4YeHHH XUMHH B LIKOJIE; METOAUKY UCIONb30BaHus eLearning B 00y4eHHn
XUMHH; 3HaThb BO3MOXXHOCTM Ce€TH VIHTEpHET B IPOCBETHUTEIBCKOU
JOEATCNTBPHOCTH  YYUTENsd XUMHM W A0 OOyd4eHHs XHUMHH; yMeTh:
OCYIIECTBIISATh OOOCHOBAHHBIA BHIOOP M HCIIONB30BaHHE O0pa30BaTEIHHBIX
TEXHOJIOTHA W TIpHEMOB OOY4YEHHS B COOTBETCTBHMHM C 3aJadyaMH CBOEH
npoecCHOHANBHON TIeAarOTHUeCcKOil NEeATENbHOCTH; OCYIIECTBIATh BBIOOP
00pa30BaTENbHBIX PECYpCOB Ha MH(OPMAIMOHHBIX MOpTajax; MUCIIONb30BaTh
KOMIIBIOTEPHBIA ~ MHCTPYMEHTapuid JUlsl OpraHM3alid  IeJaroruyecKkoin
JEeATENBHOCTH; NPOEKTHPOBaTh yuyeOHOE 3aHATHE B paMKaxX BapHaTHBHBIX
dopmaToB  opraHM3anmMéd  y4eOHOrO  TpoIecca; BJIageThb:  BIAJNEThH
COBPEMEHHBIMH  OOpa30BaTENbHBIMH TEXHONOTHSIMH W TEXHOJIOTHAMH
MPOBEACHUST  y4eOHOrO  3aHATHS; COBPEMEHHBIMH  KOMITBIOTEPHBIMHU
HWHCTPYMEHTAaMH; ITPUEMaMH peATU3allii UHTEPAKTUBHOTO B3aUMOJCHCTBHS B
OTKPBITOM WH(POPMAIIMOHHOM 00pa30BaTeIbHOM IPOCTPAHCTBE.
Heasb. @opMmupoBaHue NPEACTABIECHU O TEOPETHMUECKUX  OCHOBAX
[Tpouss | BHEKJIACCHOH pabOTBHI MO0 XUMHH U HCIONb30BAHME MOJYYEHHBIX 3HAHHH U
MeToanKa Merox OJICTBe | HABBIKOB JUISl pEIICHNS MPOQeCCHOHANBHBIX 3a/1ad. §
opranmzamum KA mHas | Conepaxanue. ConeprxkaHue n OpraHM3alui BHEKIACCHOK paboTHI 10 XUMUH;
o (memaro | Gopmbl, BUABI BHEKIACCHOW pabOTB; IIyTH, CpEICTBA MOBBIIICHHS
BHEKJIACCHOU MIpenos .
ABOTHI 110 apams | THIECK 3¢ GEeKTUBHOCTH BHEKIACCHOH paboThl; BHEYPOUHAs, BHEIIKOJBbHAS paboTa;
p N as) Hay4HO-HCCIIEIOBaTeNIbCKasi padoTa IO XHWMHH; METOIMKA OpTaHU3allNy,
Xumun IPaKTH | MpOBEACHUS KPYXKOB, (DaKyIbTaTHBOB, JJIEKTHBHBIX KYpCOB; METOIMKA
Ka

OpraHusaiu, NpoBCACHUA pa3JINIHbIX (1)OpM 1 BUJOB BHEKJIACCHOU pa6OTH.
Texuuka 0e30MacHOCTH pu pa60Te C XUMHNYCCKHUMHU BCIICCTBAMMU.




O:xupaemble pe3yJabTaThl U3YUeHHS

3HaTh: colep)KaHHE M OPraHW3aIMI0 BHEKJIACCHOM pPalOTBI 10 XHMUM;
¢opMBI, BHIBI BHEKJIACCHOW pabOTHI; ITyTH, CPEACTBAa  IIOBBIIICHUS
3¢ PEeKTUBHOCTH BHEKJIACCHON pabOTHI; BHEYPOUHYIO, BHEHIIKOJIEHYIO paloTy;
Hay4HO-HCCIIEIOBATENILCKYI0 paboTy IO XWMHH; METOAWKY OpTaHH3aluH,
MIPOBEICHUST KPYXKKOB, (DaKyIbTaTUBOB, JJIEKTHBHBIX KYPCOB; METOIUKY
OpraHM3allly, MTPOBEICHUS Pa3INYHBIX (OPM U BHIOB BHEKJIACCHON pabOTHI;
TEXHUKOH 0E30MMacHOCTH MPH PadOTe C XMMUYECKHMH BEUIECTBAMU ; YMETh.
pa3pabatbeiBaTh 00pa3oBaTellbHBIE IUIAHBI MPU OpPTraHW3alMK BHEKIACCHOW
paboThl MO0 XMMHUH; TOAOHUPATh KOMIOHEHTHI 00pa3oBaTEeNbHOW Cpepl s
pean3anyy HHHOBALMOHHBIX 00pa30BaTENbHBIX 33/1a4 Yepe3 OCYIIECTBICHHE
BHEKJIaCCHOM, BHEIIKOJBHOM M BHEYPOYHOH paboThHl 10 XUMHH; BJAJETh:
HaBBIKAMM TIPIMEHEHHs (opM, METOIOB OpraHU3aIMH BHEKIACCHOH paboThI
KaK HEOThEMJIEMOTO KOMIIOHEHTa MpO(eCCHOHATBHOTO COBEPILEHCTBOBAHUS
neJiarora; BJIaJeTh TEXHUKOH OE€30MacHOCTH MNpU paboTe ¢ XUMUYECKHMHU
BEILIECTBAMH; BIIAJIETh 3HAHMSIMH HOPMATHBHBIX M IPABOBBIX JOKYMEHTOB B
obmacti  o0pa3oBaHMs, HaBBIKAMH  pa3pabOTKM  TeKylled  yueOHo-
OpraHM3alliOHHOW JOKYMEHTAllMM JUIsi peajn3alid  00pa3oBaTeNbHBIX
KOHIETIIINIA MCIIOJIb3Ysl BHEKIACCHYIO paboTy 10 XHMHH.

Heab. Pa3Bute TBOpUYECKHE CIIOCOOHOCTH CTYIEHTOB M HAy4YUTh HX
UCIIOIb30BaTh OCHOBHBIE 3aKOHBI M TIOHSTHS HEOPTaHWYECKOH XUMHHU IpU
pELIEHHH DKCIIEPUMEHTANbHBIX, PAcYeTHBIX M HHBIX 33/1a4 MOBBIIICHHOW
CIIOKHOCTH,  HAy4YUTh  CTYJCHTOB  DPEUICHHIO  3aJad  HECKOJIbKHMHU
aNbTePHATHBHBIMU CIIOCO0aMH, BBHIOOPY HamOosiee H3SIIHBIX CIOCOOOB
pemienus. dopMuUpOBaHHE y CTYIAEHTOB 3HAaHWM M yMEHMH 1O OOy4YeHHIO
yYaIuxcs PEeHIeHHI0 XUMHUUECKHX 3a/1ay.

Conep:xanue. Ponp pacyeTHbIX 3ajad B mpoiiecce OOydYeHUs] XUMHU B
cpenHeii 1mkone. OCHOBHbIE THUIBI XUMHYECKUX PACUYETOB B IPOrpaMMme MO
xuMun. Pu3nyeckue BeIMYMHBI B XUMHUH. OCHOBHBIE THUIBI XUMHUYECKUX

[Ipouss | pacyeToB MO: ¢dopMmynaM, ypaBHEHHSM, CMECH BEIIECTB, PacTBOpaM, IO
OJCTBE | OKHMCIIMTEIbHO-BOCCTAHOBUTEILHBIM PEAKIUSAM, BBIXOLY MPOAYKTA PEaKIHH.
MeTomuka M;;;m HHas KoMOuHMpoBaHHbIE 3aJadd Ha CMECH BELIECTB,  PAacTBOPHI BEILIECTB.
(nemaro | IIpoBepka u OLlEHMBaHHE PELICHUs] PAaCUCTHBIX 3a/ad M0 XUMUH. MeToauka
peneHus 3a1at MPEIOA ek COCTaBJICHUS paCYETHBIX 3a/1a4 110 XUMMH.
Mo XMMHH aBaHHA .
UMMM as) Osxkupaemble pe3yJbTaThl H3YYeHHS
IPaKTH | BaageTh METOAMYECKMMH NPHUEMaMU DPELIEHMs 3aay pa3iIMyHONW CTEIICHU
Ka CI0)KHOCTH II0 OCHOBHBIM pasfeilaM XHMHH; BJIaJE€Tb METOAUYECKUMH
IpUEMaMH  pEUICHUST OJMMIIMAJHBIX 3aJa4, YMETb peIaTh CII0KHBIE
TBOPYECKHE 3aJa4M TEOPETHYECKOro M  IPHKIATHOIO XapakTepa, yMeTh
pemath 3a1aud ¢ noMoupio OBM M nepcoHaIbHOIO0 KOMIIBIOTEPA; BIAAETh
METOMKON HCIONBb30BAaHUS MYJIBTUMEIUWHBIX CPEICTB Uil O0O0y4eHHs
YYaIMXCs PELICHUI0 XUMUYECKHMX 3a7ad, YMeThb COCTaBJISTL YCIOBHS U
o(hOpMIIATh peIICHUs] 3aJad M YNPAKHEHHH TOBBIIICHHON CIIOKHOCTH;
WCIIONB30BaTh CTaHAAPTHEIE, IPHUKIAAHBIE, COBPEMEHHBIE IIENarOrMYECKHE
METOABI M TEXHOJIIOTMHM B COOTBETCTBHM C IIOCTaBIECHHBIMH LEIAMUH H
3a/la4aMy [IpH TUIAHUPOBAHWU WM NPOBENCHUM 3aHATHA B CPEIHEH IIKOIE H
KOJIIEIKE.
Heab. CdopMupoBaTh IENOCTHBIE MPEACTABICHHA O IOATOTOBHUTEIBHBIX
JTanax ¥ METOAMKE IPOBENEHMS IIKOJIBHOIO XMMHUIECKOT 0 OKCIIEPUMEHTA.
Conpep:xkanue. Kabumner XxumMum © ero oOOpyHOBaHHE, XUMHYCCKHUN
9KCIIEPUMEHT B CHCTEME OpraHM3alMOHHBIX (opM O0OydeHHUs; METOIbI
XMMHMYECKOr0  OKCIEpHMEHTAa, TEXHMKAa M  METOAMKAa XMMHYECKOrO
Tpouss OKCIEpUMEHTA TIPM HM3YyYEHWM OCHOBHBIX pa3leNoB XHUMHH, METOIMKA
Metoauka Merton OACTBE TIPOBEICHNS OCHOBHBIX JIECMOHCTPAIMOHHBIX ONBITOB M Jab0paTOpHBIX padoT
NpoBeaeHUs HKa (ri{elzzio MIPU W3y4eHUH OCHOBHBIX DPa3/eNioB XUMHH. TexHHKa Oe30MacHOCTH IpH
IIKOJIBHOI'O TpeTon | oo paboTe ¢ XUMHUYECKUMH BEIIEeCTBAMHU.
XHMHYECKOT 0 aBaHMs as) O:xuaaeMeble pe3yJIbTAThI H3YYCHUS
JIKCIIEPUMEHTA XAMHUH npaxT! 3HaTh: CXeMy TIOCTOPOCHHS U METOAWKY TPOBENCHUS XUMHUYECKOTO
Ka OKCIEpUMEHTA B IIKOJIE; TEXHUKY M METOAUKY XMMHYECKOIO DKCIEPUMEHTA

IIpu M3YYCHUHU OCHOBHBIX Pas3ZiCJIOB XHWMHHU, YME€Tb: OpPTaHU30BbBIBATH U
OPpOBOAUTE OCHOBBIC NEMOHCTPALIMOHHBIC ONBITHI U naGopaTopHLIe pa6OTBI;
HUCIOJb30BaTh CTAHAAPTHBIC, MNPHUKIIAAHBIC, COBPCMCHHBIC IICAAIOTNYCCKHC
METOABI M TCXHOJIOTMM B COOTBCTCTBUHU C IIOCTABJICHHBIMU LCIIKIMH H
3aJladaMi 1IpU TIJIAHWUPOBAHWU W NPOBCACHHU 3aHIATHI B CpeﬂHeﬁ IIKOJIC U




KOJIJIe[DKE; BJIAeTh: METOJUYECKUMH NpHEMaMU NPOBEACHUS IIKOJIBHOTO
XUMHMYECKOTO 3KCIIEPUMEHTA; BIaJETh 3HAHUSIMH HOPMATHBHBIX U IIPABOBBIX
JIOKYMEHTOB B obmactn  obOpa3oBaHwS, y4e0HO-MHCTPYKTHBHON
JOKyMEHTAllNM, YMEHHSIMH M HaBBIKAMH pa3padaThIBaTh TEKYLIYIO ydeOHO-
OpraHM3alliOHHYI0 JIOKYMEHTALMIO JUIA peajn3alid  o0pa3oBaTelIbHBIX
KOHLIEMIIMK  y4eOHBIX  TPOrpaMM MO  TPOBEACHHIO  XHMHYECKHX
SKCIEPUMEHTOB.
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Heab. ChopMHupoOBaTH OCHOBHBIC TOHATHS O XUMHUYECKOM IIPOU3BOJICTBE,
3HAKOMCTBO C TEOPETHYECKHUMU OCHOBAMHM XHUMHUYECKOM TEXHOJIOTHH,
OCHOBHBIMH COCTABJISIFOIIMMH XUMHUKO-TEXHOJIOTMUECKHUX MPOIIECCOB, a TAaKKe
paccMOTpeHHEe Ha OSTOM OCHOBE HEKOTOPBIX TEXHOJNOTUHA MPOU3BOJICTBA
HEKOTOPBIX BaKHEHIINX XHMHUYECKAX TMPOAYKTOB (KHCIOT, aMMHakKa,
MOUEBHHBI, TUJICHA, TOTUMEPHBIX MaTEPHUAJIOB.

Conep:xxanue. CoBpeMCHHBIC TPeOOBaHHUS K XUMHUYCCKHUM ITPOU3BOJICTBAM.
Xumus u sHepretuka. Coipbe. Boja B XMMHYECKOW MPOMBIIIIEHHOCTH.
TepMmudeckass mepepaboTka TBepAOro TomimBa. IlepepaboTka MPHPOIHBIX
roprouux razoB, He(TH. IIpOM3BOACTBO BOIOpOJA, a30Ta M KHCIIOPOJA,
kucior. OOmme CBeAeHHs O METAUTYprud. TeXHOJOTHs OCHOBHOIO
OpPraHMYECKOTO CHHTE3a. BBICOKOMOJNEKYSpHBIE COCJUHEHHs] M HX
MpUMEHEHUE.

O:xugaemble pe3yJibTAThl U3YUEHUS

3HATh: OCHOBHBIC TEXHOJOTHYECKHE IMPOILECChl MPOU3BOACTBA Ba)KHEHIINX
XMUMHYECKHX TPOAYKTOB B IPOMBINUICHHBIX U JIAOOPATOPHBIX YCIIOBHSIX,
OCHOBHBIC TIPHOOPHI M ammapathl XUMHUYECKOH TEXHOJOTHUH, TpeOOBaHUSA
TEXHUKU O€30MacHOCTH, MPOWU3BOJCTBEHHOW CAHUTAPUM U IKOJOTHUECKHX
HOpPM TIPOM3BOJCTBA XMMUYECKHUX IPOAYKTOB; YMeTh: DEIIaTh THUIIOBBIC
3a/laud M0 TPHUKIAJHON XHMMHUM; COCTaBJIATh CTPYKTypHblE (HOPMYIIbI
MOJMMEPOB U IMYTH UX CHHTE3a; BJIA/IeTh: HABBIKAMU CHHTE3a, BBIICIEHUS U
OYNCTKM XUMHYECKHX BEHICCTB B JIAOOPAaTOPHBIX YCIOBUAX, HABBIKAMHU
onpezeneHus GU3NKO-MEXaHUUECKUX CBOMCTB.
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Heab. CdopmupoBaTh NpenCTaBICHHS W METOAaX M TEXHUKE CHHTE3a
HEOPTraHMYECKUX BEIIECTB.

Conep:kanue. OOmme TeOpEeTHYECKHE OCHOBBI XHMHUYECKOTO CHHTE3a:
TIOHSATHE XUMHUYECKOTO CHHTE3a, OCHOBHBIE 3aKOHOMEPHOCTH W YIIPaBIICHHE
XUMHYECKUMHU TIPOLIECCAMM, METOABI pa3fefieHHs, KOHICHTPUPOBAHUS H
OUMCTKU HEOPTaHWYECKUX BEIIECTB, PEAKLUM B Ta30BOM, JKUIAKOM U TBEPAOM
(azax. CUHTE3 OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIAMHEHUH (OKCHIIOB,
THIIPOKCHUIOB, KUCIOT, coneii). CHHTEe3 OpraHudeckux coequHeHui. Peakim
3aMellleHns] B alU(aTHueckoOM U apoOMaTH4YeCKOM psaax. Peakiwn
KOHJICHCAIINH, OKICIICHIS U BOCCTAHOBIICHHUS OPTAaHUYECKUX COSITUHEHUH.
O:xuaaemple pe3yJbTAThI H3YYeHHUS

3HATb. OCHOBHBIE METONBI CHHTE3a IPOCTHIX BEIIECTB U HEOPTaHHMYECKUX
COCIMHEHUII B Tra30BOM, JXUAKOW W TBepaod (a3aX, OCHOBHBIC METOJbI
pazneneHns, KOHIICHTPUPOBAHUS M OYUCTKH HEOPTaHNUECKUX BEIECTB;
yMeTb: COCTaBIISITh MaTepHajbHBIN OallaHC TMpollecca CHHTE3a BEIIECTBA,
OIIPENIeNATh MPAKTHIECKUH BBIXO/IA TIPOTYKTa;

BJIAJIETh: HaBBIKAMHU XUMHYECKOTO SKCHEPUMEHTA, OCHOBHBIMU
CHHTETHYECKUMH W aHAIUTHYECKUMH METOaMU TTONyYSHHSI U UCCIIEIOBAHNUS
XUMHYECKHUX BEIECTB U PEaKIIHi.
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Hean. [latp mnpencraBieHnss 00 OCHOBHBIX TOJIOKEHUSIX W TEOPHH
XMMHYECKOH TEXHOJIOTMH TPOU3BOACTBA U MX MPAKTHIECKOM MPWIOKEHUH K
MIPOMBIIIUICHHBIM OOBEKTAM.

Conep:xanue. OCHOBHBIE COCTaBIISIIOIIME MPOWU3BOJICTBEHHBIX XHMHUKO-
TEXHOJIOTHYECKUX TPOIECCOB (CBIPbE, JHEPreTHKa, KaTalu3, anmaparypa,
THIPOMEXaHWIECKHE, TEIIOBBIE M MacCOOOMEHHBIE ITPOIECCHl XUMHYECKON
TIPOMBIIIICHHOCTH). [Ipon3BOACTBO CepHOIl, a30THOI U PocHOpPHON KHCIOT,
aMMMaka, MOYEBMHBI, OTHJEHAa, Mapa@MHOBBIX U  HENPEIeTbHBIX
YTIIEBOJOPOJIOB, KHCIIOPOJICOZIEPKAINX ~ OPTaHWYECKHX  COCJUHEHHH.
TexHOMOTHs MPOM3BOJCTBA CONIEH M Y0OpEHNUI.

O:xkuaaemble pe3yJabTaThl H3YYeHHS .

3HaTh: OCHOBHBIC MPUHIIMITEI OPTAHU3ALNHA XUMHUYECKOTO IPOU3BOJICTBA, €r0
CTPYKTYpPBI; METOABI OILEHKH 3((PEKTUBHOCTH XHMHKO-TEXHOJIOIHYECKOTO
mpolecca W BCETO MPOM3BOACTBA B IIEIOM; OOIIME 3aKOHOMEPHOCTH
XMMHUYECKHX TPEBPALICHUH B YCIOBHIX IPOMBIIUIEHHOTO MPOWU3BOJCTBA;




CTPYKTYpY, OpTaHHM3aLMI0 W TEXHOJOIHMYecKoe O(OpMIIEHHE OCHOBHBIX
XUMHMYECKUX IPOM3BOJCTB COBPEMEHHBIE MPENNPUATHS XUMUYECKOrO
npoduss BKO u PK. ymeTs: neMoHCTpHpOBaTh 3HaHHSA O 3aKOHOMEPHOCTSIX
XMMHYECKHUX TPEBPAICHUH B YCIIOBUSX IPOMBIIUICHHOTO HPOU3BOICTBA, a
TaKkke O CTPYKTYpe, OpTaHM3alliM M TEXHOJOIMYECKOM O(hOpPMIEHHN
OCHOBHBIX  XHMHYECKHX  NPOW3BOJCTB;  PACCUUTHIBATH  OCHOBHBIE
XapaKTEPUCTUKN XMMHUYECKOTO TpoIecca BBHIOMPATh PALHOHAIBHYIO CXEMY
MPOMU3BOACTBA  3aJaHHOTO  TMPOAYKTa; OLEHUBATh  TEXHOJIOTMYECKYIO
3(hHEeKTHBHOCTD TIPOU3BOJICTBA; 000011aTh u 00pabaThIBaTh
SKCIIEPUMEHTAIBHYI0 ~ MH(pOpMaIMio;  BJageTh:  METOAaMH  aHaJn3a
3¢ peKTUBHOCTH pabOTHl XMMHUYECKHX ITPOM3BOJICTB; HABBIKAMH pacuera |
OIlpeJieNIeHNs] TEXHOJOTHUECKUX MToKa3aTesel npouecca.
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Heas. CdopmupoBaTh MPEACTABICHUSI O TEOPETHYECKUX OCHOBAMH
OpraHM3ally HCCIIE0BATEIbCKOW JESTENbHOCTH YYAIIUXCSl MO XHMUH, O
NPUHLUIAX OPTaHW3alli HCCIIEJOBATENbCKOW NEeSTeNIbHOCTH YJalluxcsl B
00pa3oBaTeIbHOM MPOIIECCE MIKOJIBI, (hOPMUPOBAHMH HABBIKOB pa3pa0OTKU
METOJJMYECKOr0 00ecieueH s HCCIIEI0BATENLCKOM JIEITEIbHOCTH y4aluXcs B
00pa3oBaTeILHOM IPOIECCE LIKOJMBI.

Conep:xanne. HayuHo-meToanueckne OCHOBBI M CrelM(UKa OpraHU3aliu
UCCIIEOBATENbCKOW ¥ TPOEKTHOM JIESATENFHOCTH YyYalluXcs IO XUMHU.
Cneunduka  pyKOBOACTBA  NPOEKTAMH B  paMKax  THIOTOPCKOTO
conpoBokaeHus. OpraHu3anys M TPOBEJICHHE XUMHYECKUX  OIBITOB U
HaOJIoIeH B JTAOOPaTOPHBIX yCIOoBHAX. [IpoBeneHHe SKCIIepUMEHTAIBHBIX
TIOJIEBBIX  MICCIIE/IOBAHUIT (OTpeJeNieHne XMMHYECKOro COoCTaBa BO3/yXa,
BOJOCMOB, l'lO‘-IBbI). HpI/IMeHeHI/Ie COBPEMEHHBIX MCTOJWK IIPU OpraHU3allU
Ja00paTOPHBIX AKCICPUMEHTOB. TexHHKa 0e30macHOCTH Ipu paboTe ¢
XUMHWYECCKHNMMU BEIICCTBAMU.

O:xuaemMble pe3yJabTaThl U3YYeHU:

3HaTh: crnenuuUKy OpraHu3alMd  HUCCIENOBATEIbCKOW M IPOEKTHOM
JEATENBHOCTH Y4YaluXcsl M0 XUMHMH; CHEeNU(UKY PYKOBOJICTBA IPOEKTaMH B
paMKax TBHIOTOPCKOTO CONPOBOXKACHMS, OPTraHM3alUIO U IPOBEICHUE
XMMHMYECKHX OIIBITOB M HAaOIIONCHUH B JJAOOPATOPHBIX YCIOBHSX; METOAUKY
NPOBEJECHHUS HKCIIEPUMEHTAJBHBIX IOJEBBIX MCCIEAOBaHUH; NPHUMEHEHHE
COBPEMEHHBIX METOIMK IPU OPraHU3aLUK JIa0OpaTOPHBIX SKCIIEPHUMEHTOB;
TEXHUKY Oe30MacHOCTH IpH paboTe ¢ XMMHYECKUMH BELIECTBAMH; YMETh.
IPUMEHATHh HEOOXOIMMBIC METO/BI HAyYHOTO MCCIEIOBAHUSA IIPH pa3padoTKe
HAay4HBIX Pa0oT; HCIIONB30BaTh CIENUATIbHBIE METOABI IPH BBHIIOTHEHUU
HAay4YHBIX HCCIIC[IOBAaHMI; pa3pabaThIBATh METOAWYECKHE PEKOMEHIALNH II0
OpraHM3alld Hay4YHO-HCCIEIOBATEILCKOH AEATENIBHOCTH 10 pe3ylbTaTaM
U3yYeHUS] HAay4YHOH JIUTEpaTypbhl; MMETh HABBIKHM: BBIOOpDAa TEMbl Hay4HOU
paboTsr; ohopmieHust HAyYHO-HCCIEI0BATEIbCKUX u y4ueOHO-
HCCIIEIOBATENIbCKUX PAa0OT; OpraHM3allid W MPOBENCHUS MEPOIPHUSTHI,
HAIlpaBJICHHBIX Ha pa3BUTHE HAyYHO-HCCIEIOBATEIbCKOW AESATEIbHOCTH
YYAIIUXCSL.
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Heab. ChopMupoBats MPEACTaBICHUS O KAYECTBEHHOM M KOJIMYECTBEHHOM
COCTaBe  aHTPONOTEHHBIX  3arpsa3HEHH  Omocdepsl B pe3ynabTare
TPOU3BOJCTBEHHOW M CEIbCKOXO3AMCTBEHHOM [MEATEIBHOCTH 4YEJIOBEKAa U
MEXaHM3MOB XMMHUYECKUX IIPEBPAILICHUI BELIECTB B OKPYKAIOIIEH cpere, a
TaKXKe O BO3MOKHOCTSIX, POJM M MecTe "3el€HOH XMMHH' B COBPEMEHHOM
€CTECTBO3HAHHH.

Coaep:xanue. 3arps3HEHHE ~ OKpYXKalomed  Cpemsl; riIo0aNbHbIE
OMOXMMHUYECKHE IUKIBl JJIEMEHTOB, H3MEHCHHE XHMHYECKOrO COCTaBa
aTMoc(epsl; aHTPONOTCHHBIC BO3ACHCTBUS Ha TPHPOLY. ITpoGemsl
9KOJOTMYECKOH JTHKM M  XUMHYECKOe TPOM3BOACTBO. /JIBeHanamarts
MPUHITNTIOB «3eneHoit xumum» lloma Amacraca m JDxona VYopHepa.
HanpaBnenust pa3BuTHA <«3€NeHOM XuMUW».  3akoHOomatenbcTtBo PK B
MIPUPOAOOXPAHHON HesTenbHOCTH. MexayHaponneie obs3zatensctBa PK 1o
JVKBUIALMKA TIPOU3BOJACTBA, AKCIIOPTA W HMIIOPTA, 0 COKPAIICHHIO WIN
MPEJOTBPALIECHNIO YMUCCUI OTJENIBHBIX 3aTPSA3HSAIONINX BEIIECTB.
O:xkuaaemble pe3yJabTaThl U3YYeHU:

3HATh. COBPEMEHHOE COCTOSIHWE W TEHJCHIMH Pa3BUTHSA SKOJIOTMYECKOU
XVMHUH; 3aKOHOMEPHOCTH B3aMMOJEHCTBHUSI JKHBBIX OPraHM3MOB M UX
COBOKYITHOCTEH €O Cpeloi OOMTaHHS; SKOJIOTHIECKOe 3HAUCHHE XUMUIECKIX
CBOICTB TIOYBBI; BIMSHHE Ha JKUBBIE OPraHW3MBI TIEPEMELICHUS U
XMMHYECKOT0 COCTaBa BO3JYIIHBIX MACC; THIBl PACTCHUH OMOMHIMKATOPOB,




HCIOJIb3YEMBIX B IKOJIOTUYECKOW TUATHOCTUKE; MPUHIUNBI "3eTE€HON XUMUM"
U TmociuenHue e pa3palOTKH, yMeTh. TPOBOAWTH CKPHHWHIOBHIA aHAIN3
KadecTBa Cpeibl oOWTaHWs; OOOCHOBAHHO BBIOMPATh METON M METOIHKY
aHaim3a OOBEKTOB OKPYXAroOImeH cpeiabl W OHOJOrMYECKHX OOBEKTOB;
OCYIIECTBIISATh CKPUHUHT OBOE OMOMHTUKAIIIOHHOE oOcnenoBaHue
9KOJIOTHYECKOTO  COCTOSIHHSL ~ OHMOTEOIIEHO30B;  MPOBOAWTH  O0pPabOTKY
pe3yabTaTOB  aHAJWTHYCCKAX  W3MEPCHUH;  NPUMCHATh  TPUHIIUIIGI
SKOJIOTHUECKOW M "3en€HOM XMMUU" TIpH BBINOJIHEHUM XHUMHUYECKUX
9KCIICPUMCHTOB; BJIAJETh. 3aKOHOMEPHOCTSMH JCHCTBUS 3KOJIOTHYCCKHUX
(hakTOpoB JUISI TPOTHO3MPOBAHUS ONTHMAIBHBIX OKOJOTMYECKHX HUII
pacTeHuif; crmocobaMu TPoOOOTOOpa ¥ KOHCEPBAIMHM OHOJIOTHYECKOrO
MaTepualia W OOBEKTOB OKPYXAIOIICH Cpempl; CrHoco0aMu perucTpariuu
AHAJINTHYCCKUX TIApaMETPOB MPH TPOBEIACHUU OHOWHIUKAIMOHHBIX H
XUMHYCECKHX HCCIICOBAHUIM.
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eab. VYrayOJacHHOE W3yYEHHE BOMPOCOB XHMHH KOOPIAMHAITMOHHBIX
COCIMHCHUI, WCCICAOBAaHHE OCOOCHHOCTCH CTPOCHHS UM  CBOWCTB
KOOPJAMHAIIMOHHBIX COETMHEHUH.

Conep:xanue. OCHOBBI KOOPJMHAIIMOHHOW TEOPUHM; XMMHYECKasi CBS3b B
KOMIUIEKCaX; HEHTPhl KOOPIWHAIMH; JTUTAHIbl; U30MEPHUS KOOPAMHALIMOHHBIX
COCJMHEHUI; 00pa30BaHHUEC KOMIUICKCOB: TEPMOAWHAMHUYCCKHIA ACIEKT;
METOJIbl MCCJIEIOBAHUSI B KOOPJIWHAIIMOHHOM XHWMHH; OCHOBBI CHHTE3a U
PCaKIMOHHAS CIIOCOOHOCTh KOOPIUHAIMOHHBIX COCTUHCHUMN; MPHUKIIATHBIC
ACTEKThl KOOPAHUHALMOHHOW XMMHHU. [IOHATHE O OMOKOOPIMHAIIMOHHOW
XUMHHU. BI/IKOMHJ'ICKCI)I u 6I/IOKJ'[aCTepI)I. BI/IOKOMHJ'ICKCBI C AaHHUOHaAMH
HEOpraHMYeCKUX KUCIIOT, aMHHOKUCIOTaMH, Oelkamu, nopdupruHaMu.
O:xuaaemble pe3yJIbTAThI U3YYeHUS

3HaTh: O0OIIMEe NPEACTaBICHUS O KOOPAWHAIIMOHHON XHWMHH, BKIIOYAs
KOOp}II/IHaHI/IOHHyIO XUMUKO peJlKOSCMeJ'IBHbIX QJICMCHTOB M AKTHHHUAOB, a
TAaKXE O6HlI/Ie 3aKOHOMepHOCTI/I B HU3MCHCHUU XUMHUUYCCKUX CBOﬁCTB
cootBercTBytommx KC; yMeTh: BBIWICHSTH IVIABHOE; IAaBaTh MPEAJIOKCHUS
IIPY IIOCTAHOBKE WJIM PalMOHAIM3aLUMU COOTBETCTBYIOLIEIO 3KCIIEPUMEHTA;
WCIOJb30BaTh PAacUETHbIE METOIbl IS PELIECHUS PAa3JUYHBIX XUMHYECKUX
3amaHuii  y4eOHOro ¥ HAy4HO-JIADOPATOPHOrO  XapakTepa; BJIAIETh.
TEPMHUHOJIOTMEN M TEXHUKOW MPOBEACHHUS NPOCTEHMINMX OLEHOK U PACYETOB,
HallpUMeEp, C MCIIOJIb30BAHUEM KPYIOBBIX TEPMOXMMUYECKUX LMKIIOB WIIU
TEOpUU IO JIMTAHIOB; BIAJAETh OCHOBHBIMH XUMHUYECKUMH 3aKOHAMH,
TEOpUSIMH, 3aKOHOMEPHOCTSIMM M XHMHUYECKUMHU MPEBPALLECHUAMH IS
OOBSICHEHHSI M WCIOJIB30BAaHUS B pEaNbHBIX XHMHYECKHX IIpoleccax,
BCTPEUAMOIIMXCS B y4eOHOM IIpOIlecce; BJIAJeTh METOAaMHU Oe30IacHOro
UCIIOIb30BaHUsl XUMHYECKUMH MaTepuallaMi C Y4eTOM HMX (H3MYECKUX U
XUMHYECKHX CBOMCTB.
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Hean. ConelicTBOBaTh MOATOTOBKE CIEIUAINCTOB HA OCHOBE TPaIHULIIUOHHBIX
Y HOBBIX pa3/ieNioB XUMUH, U CIIOCOOOB HCIIONB30BAHUS XUMUH NIPU PEIICHUN
3a/1a4 B 00JIACTH OIIEHKH U CHI)KEHHS TEXHOTCHHBIX U 3KOJIOTHYECKUX PHCKOB
B COBPEMECHHOM OOIIECTBE, a TAKXKE CIIOCOOOB HCIIOIb30BaHUSA XUMHHU TIPH
peLIeHN] 3a5a9 KOHLIETIIUY YCTOWYNBOTO Pa3BUTHSI.

Conep:xkanue. XwuMmudeckag 0€30MacHOCTP B MOCTHHIYCTPHAIEHOM
obmiectBe. B3auMmocBs3p XMMHM W ycTOW4mMBOro pasButua.  OmacHOCTh
BO3HMKHOBEHMS TEXHOTEHHBIX M JKOJOTHYECKMX KPHU3HCOB. XHMMHUECKas
OIACHOCTh - 0C00as KaTeropus TEXHOT€HHOH OMacHOCTH. MeTOoabl OLEHKH
TEXHOTEHHOTo  pucka. ObOecrmedeHre  0OE30MACHOCTH  AKCIUTyaTaIllH
XMUMHYECKHX OOBEKTOB /ISl TMOBBIIICHHWS 3aIMINEHHOCTH HACENCHUS W
OKpyXatomien cpenbl. TeXHHKa 3alUThl OKPYXKAIOIIEH Cpeabl B XUMHUYECKOM
nponsBoscTBe.  OCHOBBI ~ ympaBieHHS  O€30MacHOCTBI0  XHMHYECKHX
TIPOU3BOJICTB.

O:xkupaemble pe3y/abTaThl U3YYeHU:

3HaTh: O B3aUMOCBA3M XHMHH U YCTOMYMBOTO pAa3BUTHA, a Takke
TEOPETHYECKNE OCHOBBI TPAAMUIIMOHHBIX W HOBBIX Pa3JIeNIOB XUMHH H CTTIOCOOBI
WX WCIONB30BaHMS TPH PEIICHWH KOHKPETHBIX XHMHUYECKHX 3ajad,
XMMHYECKOH 0e30MacHOCTH TMPOM3BOJCTB; METOIBl OIEHKH TEXHOTEHHOI'O
pucka; obecrieueHHe O€30MAaCHOCTH 3KCIUTyaTallud XHMHYECKHX OOBEKTOB
JUTSL TIOBBIIICHHSI 3AIMIIEHHOCTH HACEIEHHS U OKPYKAIOIIEH Cpepl; TEXHUKY
3alUTBl  OKPYXalomeld Cpeabl B XHMHUYECKOM IIPOHU3BOJICTBE; YMeETh:
BBIMONHATh  JACHCTBUS  (KiaccH(UKanMs BEIIECTB, COCTAaBJICHHE CXEM
MIPOLIECCOB, CHCTEMAaTH3alMs JAHHBIX U T.II.) C YYETOM OCHOBHBIX IOHSATHH 1




o0mWX  3aKkoHOMEpHOcTeW, (opMynmupyeMBIX B  paMKaxX  OCHOBHBIX
XMUMUYECKUX  JWUCHMIUIMH;  BJIAJETh: HaBBIKAMH  HCIOJIb30BAHUS
TEOPETHYECKUX OCHOB 0a30BBIX XUMHYECKHX AWCHHUIUIMH TPU pPEHICHUN
KOHKPETHBIX XMMHYECKHUX M MaTepUAIOBETUECKUX 3a]1a4.
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Heab. ChopmupoBaTh CHCTEMY 3HAHHMA 00 OCHOBaX HAHOXWMHH, CHHTE3C U
aHaJM3€ HaHOMAaTepUasoB, MPUMEHEHHH HAHOTEXHOJOTMM B OpraHHMYecKOi
XUMHH, OMOJIOTHH, METUIIIHE U IPYTUX 00JIacTsX.

Conep:xanue. OCHOBHBIE TTOHITHSI HAHOXUMHUH U HaHOTeXHoJoruu. Mctopust
Ppa3BUTHSI HAHOTEXHOJIOTMH. HaHOCTPYKTYpHBIE 3JIEMEHTHI BEILIECTBA: aTOMBI,
MOJICKYNBI, (Y/UICPeHBI, HAHOTPYOKH, KiIacTephl. KBaHTOBBIC TOYKH -

HNCKYCCTBCHHBIC MOJICKYJIbI. HaHOCprKTypHI:Ie MOJMMEPBLI.
I/IHCprMEHTapI/Iﬁ HaHOTCXHOJIOra: HaHOKPUCTAJUIBI, HaHOpr6KI/I,
HAaHOCTCPKHM MW HUX T[POU3BOJIHLBIC. MaTepI/IaJ'IH OJICKTPOHUKHU  [JIA

HAHOTEXHOJNOTUH. By/yliee HaHOTEXHONOTHWH: TMPOOJIEMBI W TEPCHEKTHBBI
Krnaccudukaumss u crocoOsl monydeHus: HaHodacTHl. HaHOOOBEKTHI Kak
OCHOBA HOBBIX JIEKAPCTB U CUCTEM WX HAIIPaBJICHHOH JOCTaBKH.

O:xupaemMble pe3yJabTaThl U3yYeHHS

3HaTh: onpenelNieHHMEe W KJIACCU(HKAIMIO HAHOYACTHUI], IOHATUS O
HaHOMaTepHaiax, WX OCOOBIX (U3NYECKHX W XHWMHYECKHMX CBOICTBAX;
OCHOBHBIE METO/bl CHHTE3a U aHalIu3a HaHOMAaTepHUAaJOB; CYyIIECTBYIOIIUE U
MePCIIeKTHBHBIE 00JacTH MPUMEHEHNS! HAHOTEXHOJIOTHI M HAaHOMAaTepHaoB;
BpEIHbIC BO3JICWCTBHS HAHOMATEPHAJIOB HA OSKOJOTUIO, 3J0POBbE U
0e30MacHOCTh 4YeJOBeKa, a TaKKe IIYyTM WX MPEAOTBpAILCHUS; YMETh:
MPOBOJIUTH aHAJM3 U OLEHKY Pa3IMYHBIX METOAOB CHHTE3a OIpeesleHHBIX
HAHOMATEepPHaJIOB; IMpeJjaraTb METOAbl aHajIM3a HAHOMAaTEPHANOB B
3aBHCHMOCTH OT UX IPUPOJIBL; MPEAIaraTb BO3MOXKHbBIE 00IaCTH MPUMEHEHHS
pa3NMYHBIX HAHOMATEPUAJIOB; JIEMOHCTPHPOBATh 3HAHUS O 3aKOHOMEPHOCTSIX
XMUMHYECKHX TMPEBPALICHUH B YCIIOBUSX MPOMBIIUIEHHOI'O MPOU3BOACTBA, a
TaKKe O CTPYKType, OpraHM3allMd W TEXHOJIOTHYEeCKOM O(OpPMIICHUH
OCHOBHBIX ~XHUMHYECKHX IIPOM3BOICTB; BJIAAeTh. HABBIKAMH IIOMCKA
UCTOYHMKOB MH(OpPMALlMM O HOBBIX JOCTIDKCHUSAX HAHOXUMHH |
HAaHOTEXHOJIOTHH.




IMEPEYEHDb JUCIHUAIIJIMH
KOMIIOHEHTOB 110 BBIOOPY /UIs1 00pa3oBaTeJbHOH MPOrpaMMbl
6B01509 «Xumus-buonorusy»
Cpok obydenus: 4 roga, popma oOyueHHsI: OUHAS

Kos-Bo Cemec
Ne HanmenoBaHnue quCIUTITMHBL Kon mucuumnnuHel
KpEIUTOB Y
1. O6meo0pa3zoBaTeabHble JUCHUNIHHbI
KomnoneHnT no Bioopy 1
Mooy IKOHOMUKO-RPABOBHIX 3HAHULL 5
OcCHOBBI pPIHOYHOM 3KOHOMHUKHU U NPEANPUHUMATEIHCTBA OREP1111 3 2
OCHOBBI NTpaBa ¥ AHTUKOPPYNIIMOHHON KYJIbTYPHI OPAK1111 2 2
KomnoHeHT mo BeIOOpY 2
Mooynb IKOHOMUKO-ECHECHE8EHHbIX 3HAHUTL &)
OcCHOBBI pPIHOYHOM 3KOHOMHUKHU U NPEANPHHUMATEIHCTBA OREP1111 3 2
OcHOBBI 6€3011aCHOCTH KU3HEAEATENLHOCTH U SKOJIOTHH OBZhE1111 2 2
2. ba3oBble qTHCHHMIJIHHBI
KommnonenT no Bsidopy 1
1 | Luronorus u rucronorus CG2217 3 3
NmmyHomorus Imm2217
KommnoneHT 1o Bb160OpY 2
2 | O0Omas 1 MOJIEKYJISIpHAst TEHETHKA OoMG2218 4 3
I'eHeTnyeckne OCHOBBI CENIEKIIMY PACTEHUH GOSR2218
KoMnoHeHT no BbIoopy 3
3 | MukpoOHoIorust ¥ BUPYCOIOTHS MV2219 5 3
[TouBeHHas MUKPOOHOJIOTHS PM2219
KoMnoHeHT no Bbioopy 4
4 [ Knerouynast 6MOTEXHOIOTHS KB2220 5 4
BBenenne B OMOTEXHOJIOTHIO VB2220
KoMmnoHeHT o BbIOOPY 5
5 | AnaTomus u (pU3NOIOrHS YETOBEKA U JKUBOTHBIX AFChZh3221 5 5
®du3nos0rus BICIICH HEPBHOU ACITEILHOCTH FVND3221
KommnoHeHT mo BsIGOpY 6
6 | Cucremarnka pacTeHHit SR3222 5 6
dnopa Kazaxcrana FM3222
KomnonenT no Boioopy 7
7 | ®usnveckas ¥ KOJUIOUIHAS XUMHUS FKH3223 5 6
XUMUS TIOTHUMEPOB HP3223
KommnoHeHT mo BbIOOPY 8
8 | ®uznonorus pacteHnit FR4224 5 7
DU3NOIOTHSI CTEMHBIX paCTeHUN FSR4224
3. Hpoduimpyonime 11 CHUNINHBI
KomnonenT no Boidopy 1
1 KoMmHaTHOE U caJioBO€ [IBETOBOICTBO KSC3304 5 5
JexopaTuBHOE CaloOBOACTBO ¢ ocHoBamMu JaHmgmadtaoro | DSOLP3304
MPOCKTUPOBAHMSI
KoMmnoneHnT no Bbioopy 2
2 | CoBpeMeHHBIE METOIBI TPENOJIABAHUS OHOJIOTHH SMPB3305 4 6
Meroyka Opraiu3alii BHEKIACCHON paboThl 10 OHOJIOTHH MOVRB3305
KomnonenT no Boioopy 3
3 | nHoBanmoHHbBIE TEXHOIOTUU 00yUYEHHSI XUMUH ITOH4306 5 7
Meroayka opraiu3alii BHEKIACCHOH paboThl 0 XUMHUH MOVRH4306
4 KoMmnonenT no Boi6opy 4 5 7
Meroauka pemeHus 3aja4d Mo XMMHU MRZH4307




Meroauka MMPOBCACHUA IKOJIBbHOI'0O XUMHNYCCKOI'O 3KCIICPHUMECHTA

MPShHE4307

KoMnoneHnT no BbiGopy 5

[Mpuknannas xumMus PH4308
XUMHYECKHI CHHTE3 HS4308
KoMnoneHnT no BbiGopy 6

XuMHYeCKast TEXHOIOT U PB4309
Opranusarus HAy4YHO-MCCIIEIOBATEIhCKOM EeSITENLHOCTH ONIDUHA4309
YYaIMXCs 110 XUMHAU

KoMnonenT no Bbi6opy 7

DKoJIOTHYEeCcKast U 3eJIEHast XUMUS EZH4310
Koopnnnanmonuas Xumus KH4310
KoMnoHeHT mo BbIGOpPY 8

CoBpeMeHHasi XUMHUSI U1 XUMHAYecKasi 6€301MacHOCTb SHHB4311
HanorexHonorusa B XuMuu NH4311




