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Heas. ChopMHUpOBaTh MPENCTABICHHUS CTYJCHTOB O METOJAaX HCCICAOBAHUS
KJICTOK M TKaHEeH pacTeHHH M KHUBOTHBIX, OPraHOMAAX KIETOK M UX CTPOCHHUH,
KTaccu(UKaIuio, CTpoeHHe U PYHKIMU TKaHEH.

Conep:xanne. OCHOBBI IUTOJOTHMA M THCTONOTHMH, METOMbI HCCICAOBAHHS
KJICTOK, XUMHYECKOE CTPOEHHE KJIETOK, OCOOCHHOCTH CTPOCHHS KJIETOK
OpPOKAPHOTOB M JYKApHOTOB: IUTOILIA3MBbI, ITa3MaTHYECKOH MeMOpaHsbI,
OpraHOM/IOB LIUTOIUIA3MBI, CTPOCHUE KJIETOYHOTO sapa, a Takke OMOCHHTE3
6CHKa, SIUTCIIUAJIIBHBIC U COCAUHUTCIIBHBIC TKAaHW, MBIIICYHBIC TKaAHHU, TKAaHU
HepBHOﬁ CHUCTEMBI, TUCTOI'CHE3 U METOAbI IMPUTOTOBJICHUSA Cl)I/IKCI/IpOBaHHI)IX
npenaparoB KIETOK U TKaHEH.

OxugaemMble pe3yabTaThl H3YYeHHsI:

YMeTh: C TMOMOIIBIO MHKPOCKOIIOB PAaCCMATPUBATH IUTOJIOTHYECKHE U
TUCTONIOTHYECKHE MpenapaThl, CAMOCTOSATENHHO PaboTaTh C PHCYHKAMH H
H300paKEeHUSIMU KIIETOK M TKaHEH; IeMOHCTPHPOBATh 3HAHUS U CIIOCOOHOCTh
CPaBHHMBATh CTPYKTYPHI, CTPOCHHE, COCTABHBIC KOMIIOHEHTBHI, ()YHKIHH,
pa3BHUTHE, CBOWCTBA, PAa3INYHBIX KJICTOK, TKAHEH; IPUMEHSITh TEOPETHICCKHE
3HaHUS W HAaBBIKA HCIONB30BAHKMS J1abOpaTOPHOrO OOOpYAOBaHUS IS
pCILICHHST MPAKTUYSCKUX 3aJad M B OKCICPUMEHTAJBHBIX HCCICIOBAHMUSIX;
JIODKCH  OCBOMTH  BJIaJeTh: METOAMKY NPHIOTOBICHHS LHUTO- U
THCTOJIOTMYECKHX MPENapaToB; MaTepUal O TUIAX KIETOK U OCHOBHBIX BHIAX
TKaHeil; 3HaTh CJCAYIOIINE BHABI Ja00PAaTOPHBIX HCCIICIOBAHUIA: OCHOBHBIC
HPHHIMIBL TEOPHH KICTOK, METOIbl HCCIENOBAHHSA KISTOK M TKaHEH;
cTpoeHre U (YHKIMM KIETOK W OPraHOMJOB KIETOK; AuddepeHunanus u
MEXaHMU3Mbl KIETOYHOrO paCHpEACNCHHs; METOAUKY H3YYCHHSl CTPOCHHUE,
KIacCH(pHKALIIO TKaHeH B OpraHu3Me

HNMmyHoJ10THA

kons
HBIN
Kypc
oumoIor
7071

Hroros
ast
rocyna
pCTBEH
Has
aTTecra
st

Heab. O3HakoMIIEHHE CTYAEHTOB C COBPEMEHHBIMHU IIPEJCTABICHUSIMH O
CTPYKTYpHOH OpraHM3alMd M NpHHOUIAX (YHKIMOHMPOBAHMS HMMYHHOMN
CHCTEMBI YEI0BEKa.

Conep:xanue. ImmyHONOrHA Kak Hayka. VcTopus pa3BUTHSI UMMYHOJIOTHH.
3HayeHne JOCTIKEeHNH MMMyHonorud. Teopun mMMmyHnTeTa. @OpMHUPOBaHHE
BPOXKICHHOTO ¥  NPHOOPETeHHOro HWMMyHHTeTa. Hecrenmduaeckuit
nmMmyHUTeT. OOmIas opraHu3anus W OpraHbl UMMYHHOH cuctembl. OOmas
XapaKTepUCTHKa  crnenuduaeckoro  (IMMGOLUTAPHOrO)  HMMYHHUTETA.
NmvmyHouuTel. MonekymspHas uMMyHonorus. KierouHas UMMYHOJIOTHS.
NMMyHHBIA OTBET M B3aUMOAECWCTBHE KIETOK. HapylieHuss UMMyHHUTETA.
AyTOMMMYHHBIE TIpOIIECCHI M 3a0oseBaHMS. MeXaHW3Mbl ayTOMMM YHHBIX
peakuui.

O:kupaemble pe3yJabTaThl U3YYeHHs

3HaTh: KIIIOYCBBIC MOHATHAX B HMMMYHOJIOTHH: AQHTUIEH, AaHTHUTEIO,
peuenTopsl, UTOKWHBI, IMMYHOKOMIIETEHTHBIE KIIETKH, NMMYHHBIH OTBET,
MMMYyHHasl TaTOJOTHS, MEXaHW3MBbl AYTOMMMYHHBIX DEAKIMH; JOIDKEH
yMeTb: NOHMMAaTh LIENb W 3aJa4dH, BUJICTh MPAKTUYECKYIO HaNpaBICHHOCTh
MMMYHOJIOTHH, WMEIOIIEH pemaromee 3HA4YeHHE [UIS  JHAarHOCTHKH,
PO HUITaKTHKH, JeYeHA MH(EKINOHHBIX, AIIIEPTUYECKHUX,
MMMYHOZIE(HUIINTHBIX, ayTONMMYHHBIX, OITyXOJEBBIX 3a00NICBaHMUI; JTOIKEH
BJaJeTh. TEOPETHYECKUMM 3HAaHMAMH O MeXaHW3Max (DOPMHPOBAHUS
BPOJKACHHOT'O M MPHOOPETEHHOT0 MMMYHHTETA B OPraHU3Me YeJIOBEKa.
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He.]'l]). I[aTL CTYACHTAM MNPCEACTaBJICHUEC O TICHCTHUKE, €€ np06neMax,
COBPECMCHHOM COCTOSSHUHU H HOBEHUIIHX JOCTWIKCHUAX, a TAKIKC pPa3BUTH Yy
CTYACHTOB 'CHECTUYCCKOC MBIIIJICHUC.
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Conep:xkanme. lcTopuss pa3BUTHSL TE€HETHUKH, MaTepHajbHble OCHOBBI
HACJHEICTBEHHOCTH M W3MEHYMBOCTH, CTPYKTYpa M THIBl HYKJIEHHOBBIX
KHCJIOT, THITBI PA3MHOXCHHS OpPTaHW3MOB, MOHO-, TH- W TIOIUTHOPUIHOE
CKpEIlIMBaHHWE, 3aKOHOMEPHOCTH HACIEJAOBAaHUS MPU3HAKOB, OCHOBBI
TEHEeTUYECKOT0 aHaln3a, XpOMOCOMHAsl TEOpUsl HACIEJICTBEHHOCTH, BUIbI U
MPUYUHB U3MEHYMBOCTM OPraHW3MOB, CTPYKTypa T€Ha, COBPEMEHHOE
COCTOSTHUE TTPOOIIEM TeHETHKH.

O:xungaemble pe3yJibTaThl U3YUEHUs :

3HAaTh 3aKOHBI U MaTepUaIbHbIe OCHOBBI HACIEACTBEHHOCTH U U3MEHYUBOCTH
BCEX JKHUBBIX OpTraHW3MOB, B TOM 4YHCJE M UEJIOBEKAa; yMeThb pa3jinyaTh
ctpykrypsl IHK, PHK u pemarts reHeTuueckue 3aiaqu Ha pa3inyHble THUIIbI
CKpCIIMBaHUA;  00JIaaTh HABBIKAMH Pa0OTBI C  MHKPOCKOIIAMH,
COCTaBJICHHsI POAOCIOBHBIX CXEM.

T'eneTHYecKHe
OCHOBBI
ceJIeKIuH
pacrenuii

xons
HBIN
Kypc
ouojor
uu

Beenen
HUc B
onoTex
HOJIOTH
10

Heas. CdopmMupoBaTh COBpPEMEHHBIE IPEJCTABICHUS O TEOPETHYECKUX
OCHOBaX CEJEKIUH PAaCTeHHH, OCOOEHHOCTSX OpraHM3aly PaCTUTEIBHOIO
TeHOMa, KJIAaCCMYECKMX U COBPEMEHHBIX METOJaX CO3[aHUs I'eHETHYECKOro
pa3Hoo0pa3usi, OLIEHKH U 0TOOpa CeNeKIIMOHHOI0 MaTepHasa.

Conep:xanne. OcobeHHocTH TeHOMa pacteHuil. (OCHOBHBIE METOJBI
TeHOMHOro  aHanu3a. @DYHKIMOHMPOBAHHME  MHUTOXOHJPHUATIBHOTO U
TUIACTUTHOTO TEHOMOB. MyTannoHHas 1 MoAu(UKalMOHHAsT U3MEHYHBOCTh
y aBrononumionioB. llomumionnusie psasl.  OtaaneHHas THOpHAM3ALMSL
AHHO]’IOJ’[HHHOH}II/IH U BO3HUKHOBEHUEC KYJIBTYPHBIX paCTeHHﬁ. MCTO}IBI
aHajM3a TOMEOJOrMd XpoMocoM. CrnocoObl MONyYEHHs aHEYIUIOHIOB.
AHajorM4YHble ¥ TOMOJIOTHYHEIE MyTaluu. XJ'IOpOd)I/IJ'II)HbIe MyTalnuu.
XpoMocoMHasi U TEHHOWH)KEHEpHasl CeNeKIUsl pacTeHuil. BO3MOKHOCTH M
JOCTHXCHUSA FeHETUYECKOM HWHXXCHEPUU.

O:xunaaemble pe3yJIbTAThI U3YYeHHUS:

3HaTh: OCOOCHHOCTH T€HOMa pACTeHWI, OCHOBHBIE METOIbl TEHOMHOI'O
aHanu3a, QyHKIMOHUPOBAHUE MUTOXOHIPUAIBHOTO M IUIACTHIHOI'O TEHOMOB,
MYTallMOHHYIO ¥ MOAW(HKALMOHHYIO M3MEHYHMBOCTH Yy aBTONOIMILIOUIIOB,
HONUIUIONAHBIE PAABL, OTAAJCHHYIO T'MOPHAM3ALMIO, AJUIONONHIUIONINIO U
BOZHMKHOBEHHME KYIBTYpHBIX PACT€HMH, METOABI aHalu3a TOMEOJOrHU
xpomocoM, CHocoObl —MOMy4eHHS  aAHEYIUIOWAOB, AHAIOTMYHBIC |
TOMOJIOTUYHBIE ~ MYTallMM,  XJIOPO(QHIBHbIE  MYyTalUH, OCOOEHHOCTH
XPOMOCOMHOM M T€HHOMHXXEHEPHOM CENEKLUMU PACTEHUH, BO3MOXHOCTU HU
JOCTIDKEHHsT TEHETHYECKOW WHXKEHEPUH;, YMeTb: OPHEHTHPOBATHCS B
COBPEMEHHO HaydyHOH JIUTEpaType IO TIEHETUKE U CEJIEKLIHMH PACTEHUH,
AHAJIM3UPOBATh THIIBI HACIEJOBAaHUS CEINEKIUOHHBIX IPU3HAKOB, THIIBI
TEHETUYECKOW M3MEHYHMBOCTH, BO3HHUKAIOIIME IOJ BIMSIHUEM MYTar€HHBIX
(daxkTopoB; BJajeTb: HaBBIKAMH Pa0OTHl C JIMTEPaTypod, BKIIOYas
NEPUOJUUYECKYI0O  HAYYHYIO  JINTEPATypy; HABBIKAMM M METOINAMH
UCCIIEeIOBaHUI OMOJIOTHYECKUX OOBEKTOB; HAaBBIKAMH ONHCAHHS KapHOTHUIIOB
pacTeHHil.
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Heap. I[lo3HAKOMUTH CTYOEHTOB C OCOOEHHOCTSIMH CTPOCHHUS, CBOWCTB,
KIaccU(pUKaMy ¥ HOMEHKIATyphl TPOKAPHOT M  MHUKPOCKOIIMYECKUX
sykapuoT. [loka3aTe obmednonornieckoe 3Ha4eHNe JOCTIKEHUH B 00JIaCTH
MUKPOOHOJIOTHM ¥ BHUPYCOJOTHH, OCBETUTH POJIb MHUKPOOPTaHU3MOB B
pa3BUTUM ~ OMOTEXHONOIMHM, THUIIEBOM  IPOMBIIIIEHHOCTH,  CEIbCKOM
XO3SIHCTBE, METAUTYPTHU U APYTUX OTPACIs.

Conep:xanue. MukpoOmnonorus kak Hayka. CpaBHATENBHAS XapaKTePUCTHKA
MIPOKAPHOT, SYKapHOT, BUPYCOB: KJIETOYHAS OpraHU3alMsi, MHOrooodpasue
THUMOB THWTaHWSA W JbIXaHWA, YPOBEHb OOMEHa BENIECTB, OJHEPIHSA
pa3MHOXKCHUS, T€HHBIH Mapa3sutusM. Mopdororus, aHaTOMHs, POCT H
pasMHOXeHne Oakrepmii. CHCTeMaTHKa MHKpPOOPTaHHU3MOB.  OKOIOTHS
MHKPOOPTaHM3MOB. B3anMOOTHOIIEHNS] MHUKPOOPTaHW3MOB C PACTECHHSIMH,
JKUBOTHBIMH,  4ermoBekoM.  CumOmormueckne — cBsi3u.  [lapasuTusm.
Mopdonorus, CTpyKTypa U XMMHUYECKHH cocTaB BHpycoB. Kiaccudukarms
BHPYCOB.

O:xkupaemble pe3yabTaThl U3YYeHU:

3HaTh: OCHOBHBIE CBOWCTBA, CTPOEHHE, CHCTEMAaTHKY, OSKOJOTHUIO
MHUKPOOPTaHM3MOB; MX KITacCH(HUKALNIO, POIb B IPUPOJIE U KU3HM YETOBEKA;
LIApPCTBO BUPYCOB, MX HCIIONB30BAHHH B IPOM3BOJICTBE IPOTHBOBHPYCHBIX
BaKIIUH; Ononornaeckue 0COOEHHOCTH MHUKpPOOPTaHU3MOB,
00yCIIaBJIMBAIONIMX TIOpYY IHINEBBIX IPOAYKTOB; YMETh: CIOJIb30BaTh




JUTEpaTypy B 00JIACTH MUKPOOMOIIOTMH M BHUPYCOJOTWH; JEMOHCTPHPOBATH
3HaHUA M CIIOCOOHOCTh CpPaBHHUBATH CTPYKTYPHL, CTPOCHHE, COCTaBHBIC
KOMITOHEHTHI, (DYHKIIMM, pa3BUTHE, CBOWCTBA, HACICIOBAaHHE W W3MCHEHHE
MPU3HAKOB W WCIIONB30BAaHME  PA3JUYHBIX  NPOKAPHOTHYECKUX U
9YKapUOTHYECKUX KIIETOK; NPUMEHSTH TEOPETHUECKHE 3HAHHWS M HAaBBIKH
WCIIONIb30BaHMs M3MEPHUTENHHBIX MPUOOPOB, JIAOOpAaTOPHOrO 00OpYHIOBaHUS,
IUTOXUMHUYECKUX, OMOXMMHUUECKUX METOJIOB N3YUEHHS PA3JIMUHBIX 00HEKTOB
OKpy)Karoliell cpeapl sl pelleHus NpakTHYecKuX 3agad U B
9KCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUX; BJIAJAeTh. METOAAMH, MTO3BOJISIOIINMHU
BBISBJISITH HETIOCTOSTHHBIE 3JIEMEHTHI MUKPOOPTaHM3MOB; BBIIEIIEHHS YHCTHIX
KyJAbTYp MHKPOOPTaHM3MOB U U3Yy4YeHHsS HUX OHWOXMMHYECKHX CBOWCTB
METOJJaMH MUKPOOHOIOTMYECKHX HCCIIeTOBAaHHMN, UCTIONb3yEeMBIX ISl OLIEHKH
00BEKTOB OKPY’KaIOIIEH Cpebl

eab. ®opmupoBaHue 3HAHUHN, YMEHHUI M HABBIKOB IO OOIIEH, TIOYBCHHOW H
CCITbCKOXO3SIMICTBEHHON MHUKPOOHMOJIOTHH, ITOHUMAaHHE POJM MOYBCHHBIX
MHUKPOOPTaHU3MOB B arpOIKOJIOTMYECKUX MpoIieccax.

Conep:xanue. VicTopusi pa3BUTHSA TMOYBEHHON MHUKpPOOHOIOruu. OCHOBHBIC
rpynmel OaKTepUil ¥ aKTHHOMUIICTOB, BCTPEUAIOIIMXCS B IMOYBaX. Y4acTHE
MOYBCHHBIX MHUKPOOPTaHM3MOB B IIPEBPAIICHUH BEIIECTB W JHEPTHH B
onochepe u GYHKIIMOHUPOBAHUK OWOreoreHo30B. [louBOOOpa3oBaTEIBLHBIC
MpPOIIECChl. JKOJNIOTHsT W Teorpadus TOYBEHHBIX MUKPOOPTaHHU3MOB H

Hexopa BOMPOCBIOMOAMATHOCTUKK TI0YB. THIIBI OHONOTMYECKHX CBSI3eH B MHpE
TUBHOC | royBeHHBIX OpPraHM3MOB. BbIeIeHHe W KyJIbTUBUPOBAaHHE MOYBEHHBIX
CaloBO | MpkpOOpraHU3MOB.
ikoms | P€TBO € | Oxknpaemble pe3ybTaThl H3yYeHHs :
IouBennast HEDE OCHOBA | 3garp:  MOpP(OJNOrHIO, CHUCTEMATHKY, (U3HOJOIMIO U DKOJOTHUIO
MHKPOGHOJI0TH Kypc MH MHKPOOPTraHU3MOB, POJIb MHUKPOOPTaHU3MOB B IPEBPALICHUAX PA3IUYHBIX
q GHONOr JaHI | coenHEHM M XUMHYECKMX DJIEMEHTOB B [IOYBE, YMETh: OPEIENATH
— aprHOr OMOJIOTMYECKYI0  aKTMBHOCTh TOYBBI M TIpe[ylaraTh  CIocoObl  ee
0 PeryaupoBaHus, HCIOJIB30BaTh OMOMHIMKALHIO, OuoTeCTHI;
HPOCKT | qeMOHCTPUPOBATH 3HAHUSA U CIIOCOOHOCTH CPABHUBATH CTPYKTYPBI, CTPOCHHE,
MPOBAH | cocraBHBIC KOMITOHEHTBI, (DYHKIIWH, Pa3BHTHE, CBOWCTBA, HACICIOBAHHE W
v M3MEHEHHE IPU3HAKOB M HCIIONB30BAHHME PA3IMYHBIX MPOKAPHOTHYECKUX U
JYKapHOTHYECKUX KJIETOK; NMPUMEHATh TEOPETHUYECKHE 3HAHMS M HaBBIKH
HCIOJIB30BaHUS U3MEPUTENIBHBIX NPHOOPOB, J1a00paTOpHOro 00OpyIOBaHUS,
[IUTOXUMUYECKUX, ONOXUMUYECKUX METOJ0B U3Y4EHHUS PA3INYHBIX OOBEKTOB
OKpyXKamolleil cpempl JUId pelleHHs [pPaKTHYeCKuX 3ajad  H B
9KCIIEPUMEHTAJIBHBIX HCCIICOBAHUAX; BJaJeTh KyIbTYpOH MBIIIICHHS,
croco0eH K 00O0OIIeHHI0, aHAIN3Y, BOCHPHUITHIO WH(OPMAIIMH, MTOCTAHOBKE
el ¥ BBIOOpY IyTel e€ MOCTIKEHHS; TOTOB K KOOIEPallH ¢ KOJUIETaMHu,
paboTe B KOJUIEKTHBE.
Heab. Boopyxuts Oynyiero crienuagicTta - OHOTEXHOJIOTa COBPEMEHHBIMH
IpeNCTaBICHIAMH O HauOolee MNEepCHEeKTHBHBIX HAIlPaBICHUSX Pa3BHTHSA
KJIETOYHOH OMOTEXHONOTMM B MHpE, II0Ka3aTh €€ B3aUMOCBS3b C
JOOCTIDKCHISAMH B OONIACTH  MOJIEKYISIDHOW OHONOTHH, KJIETOYHOH H
MONIEKYJSIpHOW ~ OMOQU3MKH, OHOXHMHH, MOJCKYISIPHOH  T'eHETHKH,
MHKPOOHOJIOTHH, MOJIEKYISIPHON IMMYHOJIOTHH U OMOWH(POPMATHKH.
Conep:xkanue. Kpatkas wucropuss W 3Tambl  pa3BUTHA  KIETOYHOU
OuotexHonmornu. TeopeTHYecKue OCHOBBI KJIETOYHOH OHOTEXHOJOTHH.
Vrtoros l'eHommka, mnporeomuka u OuomH(popMaThKa. OOBEKTHl  KIETOYHOU
Ob6was ast ouotexHonmorny. KileTku 1 cyOKJIeTOYHbIE MaKpOMOJIEKYIISIPHBIE CTPYKTYPBI
K1eTounast u rocyma | @ WX WCHONb3OBaHWE B KJIeToyHoi OGuorexHomornu. Comarmyeckas
GHOTEXHOIOrH MOJICKY pcTBeH ruOpummanma. Kinerounas OMOTEXHONOTHS MHUKPOOHMOJIOTHMYECKUX CHCTEM.
a JpHad Has [IprmMeHeHne KIETOYHOW OWOTEXHOIOTMH B JYKAPHOTHYECKHUX CHCTEMaXx.
TCHETH | recra | Ki€TOUHAs OHOTEXHONOIUsS B MEIMIMHE, CEIbCKOM XO3SICTBE M OXpaHe
Ka s | OKPYXKAIOWIEH cpespl.

O:xkupaemble pe3y/abTaThl U3YYeHU:

3HaTh O: TpeaMeTe, 3aJadax, HCTOPHU Pa3BHUTHSA, OOBEKTaX, MeEToJax
KJIETOYHOW OMOTEXHOJIOTHH, MTEPCIIEKTUBHBIX HAIPABICHUSIX W TEHJICHIINN e
pa3sBUTHUSL B COBPEMEHHOM  MHpE,  KJIETOYHOW  OHMOTEeXHOIIOTHH
MHUKPOOHOJIOTHYECKHX ~ CHUCTEM, TCeHHOM  WMH)KEHEpHH,  JOCTHKECHHUSIX
KJIETOYHOM OWMOTEXHOJIOTHH, 3KOJOTMYECKHMX AacleKTaX OHWOTEeXHOJIOTHH;
yMeThb: KPUTHYECKH aHAIM3UPOBATh Hay4JHbIC 9KCTIEPUMEHTBI,
JIEMOHCTPHPOBATh 3HAHWA M CIOCOOHOCTh CPAaBHHBATH KIIETKH, TKAaHH H
BHEKJIETOUHBIE CTPYKTYpPBI, MNPUMEHITh TEOPETHUYECKHE 3HAHMS WM HABBIKU




HCIIOJIB30BaHUsA na6opaTopH0r0 O60py)10BaHI/ISI, OUTO- H OHMOXHUMMUECKUX
MCTOAOB M3YUYCHUS PA3JIMYHBIX 00BEKTOB Opr)KaIOIHCP'I Cpeabl AJid pClICHUSA
OPAKTUYCCKUX 3aad W B OKCICPUMCHTAJbHLIX HCCICAOBAHUAX; BJIAACTH
HaBbIKAMH pa60TLI (¢{0) CIICOHUAJIN3UPOBAHHBIM J'Ia60paTOpHI)IM
060pyI[OBaHI/IeM JJIA pCHICHUA MPAKTUYCCKUX 3aJa4
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Heab. CdopMupoBaTh CHCTEMY 3HAHHA O HAYYHBIX M MPAKTHICCKUX
aCTeKTaX OWOTEXHOJOTHWH, OCHOBHEIX KPHUTEPHUSAX BBIOOpPA OHMOIOTHYECKUX
00BEKTOB ¥ COBPEMECHHBIX METOJIaX CO3JIaHHs OMOJIOTMICCKUX TPEIapaToB.
Conep:xxanue. Ilpenver, 1enmu, 3agadyd  u MEPCICKTHBEI  Pa3BUTHS
OnoTexHONOrMK.  BO3MOXHOCTH ¢€e¢ TpuMEHeHHUs B (HapMaKOJIOTHH U
MEIWIIMHE, B OXpaHE MPHUPOABI W B XO3AHUCTBEHHBIX IeNsAX.  HoBEIe
HATIPaBJICHUS OWOTEXHOJIOTHH. PactutenpHple W KUBOTHBEIE OOBEKTHI
OHMOTEXHOJIOTMM KaK MCTOYHHUKH OHOJOTMYECKH aKTHBHBEIX BEIIECTB.
Muxkpoopranu3msl (0aKTEpUH U BBICIINE MTPOTHCTHI) KAK OCHOBHBIC OOBEKTHI
OMOTEXHOJIOTMHM B MEIMIMHE, CEILCKOM XOo3siicTBe. McIonb3oBaHue
MHUKPOOPTaHU3MOB B TOPHOJOOBIBAOIICH MPOMBIIIICHHOCTH.

O:xnaaeMble pe3yJIbTATHI H3yYeHHUS :

3HATh 0: Hay4YHBIX OCHOB OWOTEXHOJIOTHH, OCHOBHBIX HalpaBJICHUM
MPOM3BOJICTBA TIOJIE3HBIX BEIECTB, OCHOB HWHXXCHEPHOW 3H3MMOJIOTHU;
METOZIOB W BO3MOXKHOCTEH TCHHOW M KJICTOYHOH WH)XCHCPUM, OCHOB
TEXHOJIOTUUECKOW OMOIHEPTeTUKH M OUOJOrMYECKON MepepabOTKU ChIPhS;
HUCIIOJIB30BAHUSA 6I/IOTCXHOHOFI/II/I KakK aﬂbTepHaTHBbI B CCJIIbCKOM XOBHﬁCTBC;
OCHOB DKOJIOTMYECKOW OHOTEXHOJOTHH; YMeTb: OpPHUEHTHPOBATHCS B
COBpeMeHHI)IX HaHpaBHeHI/IHX n Meroaax 6I/IOTeXHOJ'IOFI/IH; UCIIOJb30BAThH
3HAHUA O 6HOTCXHOHOFI/IH HpI/I I/I3y"-IeHI/II/I CIICUAJIbHBIX  JUCIMIIIIMH,
l'IpI/IMeHﬂTI) HOHy‘IeHHLIe 3HAHUA B paL[I/IOHa.HI)HOM HUCIIOJIb30BAHU U
NPUPOIHBIX PECYPCOB M OXpaHE OKpYXKalolled Cpeibl; HCIOIb30BaTh
TIOJIyYeHHBIE JIaHHBIE NPU HanucaHuu pedeparos; BJIAKETh MPUKIATHBIMH
acreKTaMuy OMOJIOTHH.
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Heab. BoopyxuTh Oyayiiero creuuagucTa 3HaHUSIMH 00 aHATOMUYECKOM
CTPOCHUU M 3aKOHOMEPHOCTSAX JHM3HEHHBIX IPOLIECCOB, MPOTEKAIOIUX B
OpraHM3Max 4eJ0BeKa 1 HKHUBOTHBIX.

Conep:xanue. AHaToMusi M (U3HOJIOTHS 4YEJIOBEKA M IKMBOTHBIX Kak
B3aMMOCBsI3aHHbIC HayKd. CTpoeHHE XMBOTHOM KIETKM M €€ OTIMYHE OT
pactutensHoi. Kilaccudukamus M cTpoeHHE JKMBOTHBIX TKaHed. Opramsl,
cucreMbl opraHoB. CBsf3p (yHKIMH OpraHoB ¢ HUX CTPOCHHEM
(MopdodyHKIMOHANBHAS ~XapaKTepucTHKa). DHU3MONOTUS ¥ perynsauus
OCHOBHBIX CHCTeM OpraHoB: Bo30yammbix, [{HC, ceHCOpHBIX, cepledyHo-
COCYIIUCTOM, HBIXaTEeIbHOM, BBIOETUTEIBHON, mNHIIeBapUTEnbHOH. OOMeH
BEILIECTB.

Osxkupaemble pe3y/abTaThl H3YYeHN:

3HaTh. CTPOCHHE JKMBOTHOW KIETKH, TKAaHEH, OpPraHoB, CHCTEM OpIaHOB;
CBs3b (DYHKLIUI OpPraHOB € HMX CTpOCHHEM; (U3HOJOTHIO U PETYISALHMIO
OCHOBHBIX CHCTEM OpPIaHOB B OpPTaHM3ME YENIOBEKa U JKUBOTHBIX; YMeETh:
MIPOBOAUTH COMATOMETPHUIO, (H3HOMETPHIO; TPUMEHATh OMOJIOTHYECcKHe
3HaHUA [T OOBSACHEHHA TIPOLIECCOB M SABICHUH  KW3HEAECATEIBHOCTH
COOCTBEHHOTO OpraHW3Ma W JAPYTHX JKUBOTHBIX; BJIaJeTh: HaBBIKAMH
MOpQOIIOTHYECKOH M (PU3MOJIOTMYECKON OLEHKH OpraHhu3Ma dYelloBeKa B
AHTPOIOJIOTMYECKUX HCCIEIOBaHMAX
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Ieab. M3yueHne OCHOBHBIX NPUHIMIIOB BBHICIIEH HEPBHOM AESITENBHOCTH
JKUBOTHBIX M 4YeNOBEKa, (M3MOJIOTMYECKHUX MEXaHW3MOB IIOBEJICHUS,
CTPYKTYpHI TOBEIEHYECKOT' 0 aKTa.

Conep:xkanue. Yuenne o BHJI. @DyHKkumoHanmpHas OpraHM3alds MO3Ta.
CeHCOpHBIE CHCTEMBI: TIPHHIUNGBI CTpoeHHss W ¢yHKuu.  CeHCOpHBIE
CHCTEMBIL: 3pUTENIbHAA, CIIyX0Bas M nx oraensl. Kiaccndukaims pernentopos.
BH/. OcHoBHBIE TOHSATHA ¥ TPUHIOWIBL.  be3yclIOBHBIE W YCIOBHEIC
pednexcer.  IlamsaTe w pasnuuHble THIBI Kiaccupukanuu. CTpyKTypHO-
(yHKIIMOHANBHBIE OCHOBBI mamsATH. COH: 3HadeHHe W BUABL Omormn. Mx
ponb B opranuzanmu nosefeHus. Ocobennoctn BHJI uenosexa. Peus n ee
¢dbyaKIN. B3aumopeticteue | 1 2 CHTHANBHBIX CHCTEM.

O:xuaaeMeble pe3yJIbTAThI H3YYCHUS

3HaTh MeXaHH3MBlI pabOTHl TONOBHOTO MO3ra, MEXAHU3MBI IPOTEKAHMS
TICHXOJIOTHYECKHUX MPOLIECCOB; BJIaJeTh JOCTATOYHBIM apCeHAIOM IPEIMETa;
yMeTh TIPUMEHITH OMONOTrMYECKHE 3HAaHUS Uil OOBSICHEHMs INPOLECCOB H




SIBJICHUI  KU3HENESITENbHOCTH COOCTBEHHOIO OpraHM3Ma | JPYTUX
MpECTaBUTENeH [APCTBA JKUBOTHBIX, C YKa3aHMEM HX TaKCOHOMHUYECKOU
TPYIITIbI, AHATOMHUYECKHX,  MOP(QOIOTHUECKMX U IKOJOTHUECKHX
0COOCHHOCTEHA.

enb. ®opmupoBaHye y CTyI€HTOB TEOPETUUYECKUX U MPAKTUIECKUX 3HAHUM
10 COBPEMEHHOM CHCTEMAaTHKE PACTCHUM, NMPUBUTHE CTYICHTAM yMEHUH U
HaBBIKOB CAMOCTOSITENEHON pabOTHl ¢ paCTUTENFHBIME O0OBEKTaMH, Pa3BHUTHE
MHTepeca K NPOBEACHHUIO HAYYHBIX HCCIIEJOBAaHUN B 00nacTH (IOPHCTHKH U
CHCTEMaTHKH.

Conep:xxanne. OO0Iast XapaKTepUCTHKA HU3IINX U BBICIIMX PACTCHUH, OTIEN
CHHeE-3€JIeHble  BOJIOPOCIH, OTZENBl BOAOPOCNEH: 3€JEHBIE, XapOBEHIE,
9BIJICHOBBIE, TTMPPO(GHUTOBEIE, JKENTO-3€JIeHbIe, TUaTOMOBBIE, OTIeNn [ 'puosl,
orzen JIMmaiHuKY, BBICIINE pacTeHHs1, OTAebl: MoxoBuaHble, PUHHOHTHI,

YuebH IInaynoBunnsle, XBoluieBble, IlanopoTHUKOBUIHBIE, OTAeN [ ojoceMeHHbIE,
0" ornen IlokpeiToceMeHHble pacTeHus, Kiacchl: J[BynonbHble, OIHONOIBHBIE.
MOMCBA | Ofmas  xapakTepucTHKa,  BaKHEMIIMe  HANpPABICHHS  BONIOLMN.
A [epbapuzanus 1 onpeneneHne BUJIOB PaCTEHUH.
Iikons | PH™ | Ommnaempre pe3yJbTaThl H3yYeHHsI:
HBI ka 3HaTh:  MHOrooOpaswWe  pacTUTEIBHOTO  MHUpA,  IPOCTPAHCTBEHHOE
CucremaTnka (u3yue 9
N Kypc pacnpezielieHre, CTPOSHUE, BOIOIHIO, CUCTEMAaTHUECKUE TPYIIIbI PACTEHHIH;
pacrenuu Ouonor BHH;;ZO TaKCOHOMHMYECKHE KaTEerOpuH, NPHUMEHsEMbIE B COBPEMEHHOH CHCTEMAaTHKE;
nun ro HHU3IIME W BBICIIHEC PACTCHUSA KaK OCHOBHBIC 00pa30BaTEIH COBPEMEHHOIO
cocrap | PACTHTEIBHOTO IMOKPOBA; 00bEM CHCTEMATHYECKUX TPy, reorpapuueckoe
a pacnpocTpaHeHHe PACTeHW, POJIb PACTEHHWI B DKOJIOTMYECKUX CHUCTEMax;
pacTen | MPaKTHYECKOE 3HAYCHHE CBOWCTB PACTCHMIl DPA3IMYHBIX TPYNI; yMeTh:
1A pacnpenieNiiTh pacTeHWs MO TpyNIaMm; HCIOIb30BaTh HAa  IPAKTHKE
XO34MCTBCHHBIE CBOMCTBA MNPEACTABUTCICHU PACTCHUMU, IHPOBOAWTL aHAJIU3
npeajnara€MbIxX PacCTUTEIIbHBIX O6BCKTOB, OCHOBBIBAsICh Ha 3HaHUAX
AHATOMUYECKOH, MOPQOIOTHUECKON U (HU3HOJOrMYECKONW XapaKTePUCTUKU
pacTUTENBLHOTO OpraHusma, HPUHLUNAX nx CHCTEMAaTHIECKON
KIaccu(UKanuy, a TakkKe 3aBUCUMOCTH MX CTPOEHHUS M (YHKIMI OT YCIOBUH
CYILIECTBOBAHUS; YMEThb COCTaBJIATh JUXOTOMHUYECKHX KIIIOYH; BIAJETh
HABBIKAMM: OIpEJCNCHUsT PpacTeHMH, MNpHUHAUIeKAIIUX K CIOXKHBIM B
CHCTEMAaTHYECKOM OTHOLICHHM TpYIaM; MUKPOCKONUH, IpenapHupOBaHMUI,
3apPHUCOBKH, pabOTHI ¢ repOapueM; pacipesiefieHHs pacTeHHs 0 IPyNnaMm.
Henb. ®dopmupoBaHue KOMIUIEKCA 3HaHUH 00 OCOOCHHOCTSAX (hIIOpHI
Pecnybnukn Kazaxctam m  BKO, mnyTax ©  3aKOHOMEPHOCTAX HX
(OpMHUPOBaHMSA, CHCTEMaTHYECKOM, OJKOJOTHYECKOM M CTPYKTYPHOM
pa3sHo00pa3uy PAacTeHHM, a TAaKkkKe XapaKTEPUCTHKU MX POJIM B OHOIEHO3aX,
XO3SHCTBEHHOM 3Ha4Y€HUHU U OXpaHe.
Conep:xanue. OcoOCHHOCTH pacrpe/ieNieHus] KiuMara, mods u ¢uopsl PK u
BKO, uHTpoayKIHs IpeBecHO-KYCTAPHUKOBOM (IIOPHL, KYIbTYpHas ¢uiopa u
COPHSKH, MeETOIBl (DIOPHCTHUYECKUX HCCIEJOBAaHUN, CHCTEMATHYECKUN
YuebH | agannus ¢nopet PK 1 BKO, 6roMopublii ananus ¢ropsl, GUTOLEHOTHYeCKHiT
0 aHanmu3 (IOpBI, SKOJMOTMYECKHE TPYNNbl PACTEHUH, aHAIN3 3HAEMHU3MA,
HOICBA | henukToBOCTH, 00BeKThl KpacHoit kmuru. IepGapu3auys M oOmpeeneHue
1 BHUJIOB PACTEHUI.
Iikoms | "P¥T™ | Okupaemsre pe3yJbTaThbl U3yYeHHsI:
®10pa HBIIA (H;(;qe 3HaTh: TEPMUHONIOIHMIO AMCIMIUIMHBI, ocodeHHocTH ¢uopsl PK m BKO,
K Kypc e COBPEMEHHBIE TOIXO/BI K aHANN3y (IOPHI, PHHIUIEI T€000TaHNIECKOTO U
azaxcrada Ouoror BIJIOBO ¢mopucTiyeckoro  paOHMPOBAHMS, OCHOBHBIE  CHCTEMAaTHYECKHE U
uu o SKOJIOTHYECKUE TPYIIBI PAacTeHHWH, OcoOCHHOCTH oxpaHbl (iopel PK u
cocrap | 00aCTH B  3aIOBEJHMKE, HALMOHAIBHOM IApKe, 3aKa3HUKAX; YMeTb:
a MIPUMEHATh 3HAHUS TpH  (DIOPUCTHYECKNX HCCIEIOBAHHUAX, COCTABIATH
pacren | KOHCHIEKTHI ¢mop m WX aHaNM3, y3HABaTh DPEAKHE W OXPaHSEMbBIE BHUJIBI
i) pacrenuii PK, B xoyiekuusx, Ha pUCYHKax, B MPUPOAE; NPOBOAUTH aHAIN3

MpeJyIaraéMbIX — PACTUTENBHBIX OOBEKTOB, OCHOBHIBASICh HAa  3HAHMSAX
AHATOMMYECKOH, MOP(OIOTHYCCKON U (PU3HOIOTHIECKON XapaKTePUCTUKU
PACTHTEIEHOTO opraHu3Ma, TIPUHITATIAX X CHCTEMAaTHYECKOM
KIaccH(UKAINH, a TAKKe 3aBUCUMOCTH UX CTPOCHUS M ()YHKIHH OT YCIOBHMA
CYIIIECTBOBAHUS; BJIAJETh. METOIMKOW (DIOPHCTUTICCKUX WCCIECOBAHUMH,
TpreMaMH OIMCAHUS PACTUTENHHBIX COOOIIECTB, METOMUKOW OIpeIeTICHHS
apeaja BU/a, 3HAHUSAMH ¥ YMEHHUSIMH JIJIS IPOPECCHOHATHFHOTO 00pAaIICHHUS C
OOTaHMYECKUMH 00bEKTaMH.
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Heap . IIpuoOpeTeHHE TEOpEeTHYSCKUX 3HAHMH 1O (U3HYECKOH W
KOJUIOUTHOW XHMMHH JJIsl TOCIEAYIOmEero Oonee TIIyOOKOro H3YydeHHs
JUCHUIUIMH  TPOQUINPYIOIIEro LUK, HEOOXOAUMBIX JUIS  YCTICITHOM
peanu3anuy NpopecCuoHaIbHON NeATeNFHOCTH OaKataBpa.

Conep:xanue. Bo3HHKHOBeHHE (U3NUECKOW M KOJUIOMTHOW XHMHH Kak
CaMOCTOATEIBbHBIX JUCHUILIMH. OCHOBBI yYEHHS O CTPOCHUM BEIECTBA.
OCHOBBI ~ XUMHYECKOH  TEPMOTUHAMHUKH. XuMuueckas — KHHETHKA.
Xumuueckue paBHoBecus. PactBopbl. Da3oBble paBHOBecHs. JuarpaMmel
COCTOSTHMS.  DJIEKTPOXMMHUUYECKHE MpoIecChl. [IOBEpXHOCTHBIC SIBICHHUS.
JlucriepcHbIe CHUCTEMBI, UX YCTOWYHMBOCT W Koarymsius. [lomydeHue u
OYHCTKA JUCIICPCHBIX CHCTEM Pa3MuHbIMU MeTtofaMu. OTAeNnbHbIE KIACCHI
JIMCTIEPCHBIX CHCTEM.

O:xugaemMble pe3ybTaThl H3yYEHNU:

3HaTh: BO3HHKHOBEHHE (GH3MYECKOH U  KOUIOMTHOH XHMHH  Kak
CaMOCTOSTEIIbHBIX JUCIMIUTIH; OCHOBBI YUCHHS O CTPOCHHH BEIECTBA;
OCHOBBI ~ XMMHYECKOW TEPMOJMHAMHUKH; XUMHYECKYI0 KHHETHKY U
XMUMHUYECKHE PABHOBECHS, PAacTBOPHI; (ha30BbIC PABHOBECHS M JHATPAMMbI
COCTOSTHHS; 3JIEKTPOXMMHUYECKHE MPOIECCHl U MOBEPXHOCTHBIC SIBJICHHS;
JICTIEPCHBIE CHCTEMBbI; TMONYYCHHE M OYUCTKA JIUCIIEPCHBIX CHUCTEM
pPa3MUYHBIMH ~ METOJaMH; YMeThb:  ONpPEAeNATh  TEPMOTMHAMHUYCCKUC
XapaKTePUCTUKH XHMHUYECKUX pPEaKIMid W PaBHOBECHBIC KOHICHTPAIIUH
BEIIECTB; OMPEAENATh HAMPAaBICHHOCTh MPOIECCa B 3aJaHHBIX HAYAIBHBIX
YCIIOBUSIX; OMPENeNsiTh COCTaBbl COCYIIECTBYIOIMUX (a3 B  OHHAPHBIX
FE€TEPOr€HHBIX CUCTEMAX; COCTABJIATL KUHCTUYCCKUE YPAaBHCHUSA JJI TPOCTHIX
peakiii; TPOBOAUTH PAcUEThl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOIIEHUH
TCPMOANHAMUKHA TMMOBEPXHOCTHBIX SIBIICHUH u pacyeThl OCHOBHBIX
XapaKTePUCTHK  JIMCTIEPCHBIX CHCTEM; pACCUUTHIBATH JHEPTETHYECKUE
napaMeTphbl aﬂcop6u1/11/1; ojxydare M OYHIIATh KOJUIOMJAHBIC PACTBOPBHI;
0000maTh 1 00pabaThiBaTh HSKCIEPUMEHTAIBHYIO HH(OpMAaIMio B BHE
7a0OpaTOPHBIX OTYETOB; BIAACTh: HABBIKAMH BBIYMCICHHS TEIUIOBBIX
3¢ (HEeKTOB M KOHCTAHT PABHOBECHSI XUMHUYECKUX PEaKIHii; METOAaMH pacuera
XMMHYECKOr0 PaBHOBECHS, M3MEPEHHUs BEIHYMHBI aACOPOLHUU M YASTbHOI
HOBEPXHOCTH, BS3KOCTH; BJAJCTh OCHOBHBIMH XHMHYCCKUMHU 33aKOHAMH,
TCOPUSIMH, 3aKOHOMEPHOCTSIMH M XMMHYECKUMH IPEBPALICHUSIMU  JUIS
UCIIOJIb30BaHUS B PEANbHBIX XMMHYECKHX IIPOLECCAX, BCTPECUAIOLINXCS B
y4eOHOM Mpollecce; HCIOIb30BaTh pACUYCTHbIE METONBl [UIsl PELICHHUSI
Pa3IMYHBIX XUMHUYECKHX 3aJaHMUil.
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Heab. M3ydenne 0CHOB XUMHUHM M (DM3UKH MOIMMEPOB M MX POJIU B KU3HH
YyeJoBeKa.

Conep:xanue. XuMHsl TMOJMMEPOB KaK Hayka, OOBEKTAMH HCCIEIOBaHUI
KOTOPOH  SIBIAIOTCS  TOMUMEPbl  CHHTETHYECKOTO W IPHUPOAHOIO
npoucxoxneHus. Mx kmaccudukanms, HOMEHKIATypa M OCOOEHHOCTH
XMUMHYECKOTO CTPOCHHSI. Cunrerndeckue OpraHW4ecKHe,
3JIEMEHTOOPTaHNYECKHE, HEOPTaHWYECKHE M TIPHUPOAHBIE MOJUMEPHI. Buas
MONMMEPHU3alMN ¥ COMOIMMEpPU3aINN: PaJuKaIbHasl, KATHOHHAS, aHWOHHAS
W HWOHHO-KOOPJWHAIIMOHHAsS, SMYJIbCHOHHAsA. (OCOOCHHOCTH YKa3aHHBIX
MONMMEPH3AIMOHHBIX  IPOIECCOB. Wurubduropst U PEeryasTopsl
nonumepu3anuu. [lonukoHaeHCcanys: paBHOBECHAS 1 HEPABHOBECHAs. XUMMUS
1 $pU3HKa IOIMMEPOB U HOIUMEPHBIX KOMITO3UIIMOHHBIX MaTePHAIIOB.
O:xkupaemble pe3y/abTaThl U3YYeHU:

3HaTh: COBpEMCHHBIC TIPEACTABICHHS O CTPOGHHMM W  CBOMCTBax
BBICOKOMOJIEKYJISIDHBIX ~ COCIMHCHHWI, TPUMEHAEMBIX B IPOU3BOJICTBAX
1OpOXa, TBEPJIOTO PAKETHOI'O TOIUIMBA M TOJIMMEPHBIX KOMITO3MIIMOHHBIX
MaTepHaIoB; TEOPETUIECKHNE OCHOBBI CHHTE3a MOIMMEPOB M UX XMMHUYECKUX
MIPEBpPAIICHNH; OCHOBHBIE (PU3MKO-XMMHUECKHE IPOIECCHI, IMPOTEKAOIIHe
NPA  W3TOTOBJICHWH  TOJMMEPHBIX  KOMIIO3WIHOHHBIX  MaTEpHAJIOB;
CTaHJAPTHBIE METOAMKH OMPEAEIICHHS CBOUCTB MOPOXOB, TBEPABIX PAKETHBIX
TOIUIMB, MOJMMEPHBIX MAaTE€pPHalOB; YMeETb: MPOBOJUTH HCCIECAOBAHUSI
CBOWCTB MOIUMEPHBIX MAaTEPUAIIOB, IOPOXOB, TBEPABIX PAKETHBIX TOILUIMB IO
CTaH/IapTHBIM METO/IMKaM; BJIa/IeTh: ONBITOM BBEIOOPAa METOIUKH ITPOBEICHNUS
KOMIUTEKCAa HCHBITAHWM TONMMEPOB, IOMUMEPHBIX  KOMIO3UI[MOHHBIX
MaTepuaNoB M M3ICIUA Ha MX OCHOBE; BJIAJETh OCHOBHBIMH XMMHUYECKUMU
3aKOHaMH, TEOPHUSMHU, 3aKOHOMEPHOCTAMU U XUMHUYECKUMH MPEBPAIICHUSIMH
Juisi OOBSICHEHWsT M WCHOJNB30BAHUSI B PEANbHBIX XMMHUYECKHX ITpoLeccax,




BCTPEYAOIIUXCSA B y4eOHOM MPOIIECCE; HCIOIB30BATh PACUCTHBHIC METOIBI
JUIS PEIICHUS pPa3JInYHBIX XUMHUYCCKHX 3aJlaHuil y4eOHOrO W HAyJIHO-
mabopaTOPHOTO XapaKTepa; BIAJCTh METOJaMH O€30MaCHOTO MCIOIb30BaAHHUS
XUMHYCCKUMH MaTepHajaMH C YIeTOM HX (QH3HUECKHX W XHMHYECKUX
CBOMCTB.
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Heab. ®opMupoBaHre 3HAHUH 00 OOIIUX 3aKOHOMEPHOCTSIX M KOHKPETHBIX
MeXaHW3Max, JeXalMXx B  OCHOBE  (DM3MOJIOTHYECKHX  IPOLECCOB,
MPOTEKAIOIINX B PACTUTENBHBIX OPTaHU3Max M OOOCHOBAHUS IPAKTUYECKHX
MPUEMOB, HAIIPABJIEHHBIX Ha MOBBIIIEHNE ITPOXYKTUBHOCTH PACTEHHH.
Conep:xanune. Ousnonorus pacteHuit kak Hayka. OCOOEHHOCTH CTPOCHUS U
XMMHYECKOTO COCTaBa pPACTUTENBHOW KIETKH, €€ OTJIMYMS OT >KMBOTHOW
KJIETKH; TOTHUIIOTEHTHOCTh PAaCTUTEIBHOW KJIETKH, HCIOJb30BaHHE €€ B
OMOTEXHOJIOTUU PACTCHUIA; (PU3UOJOTHS PACTUTCIBHON KJICTKU; YTIICPOTHOE
NUTaHWEe PACTEHWI: MUTMEHTHI JIMCTA, SHEPreTHKa M XUMHU3M (POTOCHHTE3a,
coctaB, ¢yHkiuu GorocucreM I u II, JpIXxaHue pacTCHUIl: SHEPreTUUCCKUIA
o0OMeH; BOJHBI OOMEH pacTeHHid; MUHEPaJIbHOE IMUTAHHE; POCT U Pa3BHUTHE
pacTeHuid, (PUTOrOPMOHBI.

O:xupaemMble pe3yabTaThl U3YYeHN:

3HaTh: TmpeAMeT, 3aJayd U UCTOpUIO  (M3HOJOTMH  PacTeHHi;
TOTHITOTEHTHOCTh PACTUTEIILHOW KIIETKH; YIJIEPOAHOE MUTAHUE PAaCTCHUII;
BOJHBIH OOMEH pAacTeHHi; UCIapeHHe BOIBl PACTEHHEM, OCHOBBI
YCTOWYMBOCTH PACTEHHI K 3aCyXe; MHHEpAJIbHOE TUTaHKE, (PU3NOIOTHUECKHE
OCHOBBI TpPUMEHEHHsl yNOOpeHWi; JbIXaHWE pACTEeHHWH; KOMIOHEHTHI
JIbIXaTeJIbHOM 1IeTIH; MEXaHNU3M OKUCIHUTEILHOrO (OCOPUINPOBAHUS; POCT U
pa3BUTHE pacTeHHi, (PUTOrOPMOHBI; (PH3HOJOIMYECKHE OCHOBBI 3aIUTHI U
YCTOMYMBOCTH pAacTeHHH; yMeTh: BecTH OuOmuorpaduyecKkuii IMOUCK
JUTEPATYpHbIX  MCTOYHUKOB; YETKO BBINONHATH IUIAH  OIBITOB  C
pacTUTENBHBIMU 00bEKTaMH; pabOoTaTh C )KUBBIMH PACTEHHUSIMH, CPABHUBATH U
HAXOIUTh OTIIMYMS KOHTPOJIBHBIX M OMNBITHBIX PACTEHHUH; CTABUTH OIBITHI IO
CHATHIO (PU3UOJIOTHYECKHUX TIOKa3aTesel pacTeHuil; ohopMIIsITh OIyYSHHBIE
pe3ysibTaThl C TOMOIIBIO TpaduuecKkux U300paKeHU W CpaBHUBATH
MoKa3artenu; 0000IIaTh U J1eN1aTh BBIBOIBI; IPOBOAUTH aHAIN3 MpeaiaraeMbIX
PacTUTEIBHBIX OOBEKTOB; MMETh HABBIKM: IPOBEICHUS IKCICPUMEHTOB IO
M3Yy4CHUIO  OCHOBHBIX  (DU3MOJNIOTMYECKMX  MPOLIECCOB;  ONpEICIICHHs
OCMOTHYECKOr0 JIaBJICHHSl, WHTEHCUBHOCTH TpaHCIHUpaIMu, (HOTOCHHTE3A,
JIBIXaHWS; BBIJCTICHUST XJIOPOQHUIAa W ONpelelieHHe ero KOJMYecTBa |
(U3UKO-XMMHUYECKMX  CBOWCTB;  ONpENENICHHs  BIUSHUS  Pa3TUYHBIX
MUHEPAJIbHBIX 3JIEMEHTOB Ha POCT U Pa3BUTHE PACTEHHUIM.
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Henb. dopmupoBanue 3HaHHH 00 OCOOEHHOCTSX (DYHKIMOHUPOBAHHMS
(M3HONOTMYECKHX IPOLECCOB, MPOTEKAIOMMX B PACTHTEIBHBIX OpraH3Max
OCHOBHBIX TIpyNmax CTENHBIX pacTeHHH - CYKKYJIeHTaX, TrajJoQurax,
nerpoduTax.

Conep:kanue. OcCoOOEGHHOCTH CTPOCHHSI BEreTaTHBHBIX M TE€HEPATHBHBIX
OpraHOB OCHOBHBIX TPYHII CTEIHBIX PAaCTEHHH - CYKKYJECHTOB, raJo(UTOB,
merpoduroB. broskomormyeckme OCOOCHHOCTH WX  (PU3MOIOTHYECKUX
mporeccoB  (ApIxaHHs, (OTOCHHTE3a, BOJHOIO OOMEHa, MHHEPAIHHOTO
MIUTaHUSL, POCTAa M PA3BUTUS) M MEXAHW3MOB IIPUCIOCOOIEHUS B CBS3H C
HEJJOCTaTKOM BOJbI, BBICOKOH 3aCOJCHHOCTHIO M KaMEHHUCTOCTHIO IOYB.
OCHOBHBIE MPEICTABUTENH CYKKYIEHTOB, TAIIOQHUTOB H IIETPOPHUTOB.
OskugaemMble pe3yabTaThl H3yYeHHsI:

3HaTh: OCOOCHHOCTH CTPOCHHUSI BET€TATUBHBIX M T'€HEPATHBHBIX OPraHOB
OCHOBHBIX TpPYII CTENHBIX PACTEHHH - CYKKYJICHTOB, TIaJo(UTOB,
meTpoduTOoB; OMOIKOIOTHYECKHE OCOOCHHOCTH UX  (PH3HOIOTHIECKUX
MPOIeCCOB  (OpIXaHWs, (OTOCHHTE3a, BOTHOTO OOMEHa, MHHEPATHHOTO
MUTaHUSL, POCTAa M PA3BUTHS) M MEXAHH3MOB IIPUCIIOCOOJIECHHS B CBS3H C
HEJJOCTaTKOM BOJIbI, BBICOKOH 3aCOJCHHOCTHIO M KAaMEHHUCTOCTHIO MOYB;
OCHOBHBIE TIPEICTaBUTENN CYKKYJICHTOB, TaJOQHUTOB U METPOPUTOB; YMeTh:
BeCTH OmONMMorpadu4ecKuii TOHMCK JIUTEPATYpPHBIX HWCTOYHHUKOB; YETKO
BBINOHATH IIJIaH OIBITOB C PACTUTEIBHBIMU 00BEKTAMH; pabOTaTh C KUBBHIMH
pacTeHMSIMM CTE€HNHOM 30HBI, CPaBHMBAaTh W HAXOMUTHb XapaKTEpHbBIE
0COOEHHOCTH CTENHBIX  pAacTEeHHWH; TPOBOAUTH  (HEHOJIOTHIYECKHE
HaOJIIONICHUs; MPOBOANTD aHAIN3 MPEUTaraéMbIX PacTUTENBHBIX OOBEKTOB,
OCHOBBIBASICH ~HAa  3HAHMAX  AHATOMUYECKOH, Mop(omormueckoil u
(usnonornyecKom XapaKTEePUCTUKU pacTUTEIHLHOTO OpraHu3Ma,




TIIPOU3pACTAOIIMX B CTCIH, HMETh HABBIKM IIPOBCACHUS SKCIICPUMEHTOB I10
HU3YYCHUIO OCHOBHBIX (I)I/ISI/IOJ'IOFI/IHGCKI/IX IMpOHECCOB B BCICTATUBHBLIX U
T'CHCPATUBHLBIX OpraHax CTCITHBIX paCTeHHﬁ.

NPOPUJINPYIOIUE JUCHUITJIMHBI

KomnonenTsl no Be1oopy (KB)

Hean. ChopmupoBaTh MpeACTaBICHUS O KOMHATHBIX W CaJOBBIX PACTCHUSX,
UX Kiaccu(UKauum, OUOIOTUH U yXOJIE.

Conepsxanue. buonoruueckue OCHOBBI IIBETOBOACTBA. MHoroo0pasue
KOMHATHBIX ~ pacTeHWi, WX  Ki1accupUKamuss ¥  I[ACIOPTU3ALMS.

Vuebna IIpoucxoxaeHnne 1BETOYHBIX pacTeHud. KoMHaTHOe I1[BETOBOJACTBO;
a pasMelieHre [BETOB B  IOMEHICHUAX. ATpOTEXHUKAa  BBIpAlIUBaHUIL
HPaKTH | [(geTOUHBIX PACTEHHH OTKPHITOTO, 3aKPHITOTO TPYHTA; POEKTUPOBAHUE
Ka 3€JICHBIX HACaX/IeHWH; (QIIOPUCTHKA, AW3aiH; IBETHUKH B JU3aiHE yJacTKa;
(opran YCTPOWCTBO IIBETHUKOB M KAMEHHCTBIX Y4aCTKOB; Y4eOHO-OIBITHBIH y4acTOK:
M3ALHA |- g pusarus, CTpyKTYpa.
Mukpo TPHIIK 1 O pennaembre pe3yabTaThl H3YYeHMS
Komnarnoe u 6uoor OJIBHOT 3HaTb: OCHOBHBIC TPYIIbI KOMHATHBIX M CaJOBBIX PAaCTEHHH, OCOOCHHOCTH
cajoBoe us U aeKOopa UX OpraHu3aluy, MHOrooopaswue, SKONIOTHHIECKYIO,  CTETHHECKYIO |
IIBETOBOACTBO BUPYCO | or | TPAKTHUECKYIO POJIb; MPHHIMIbI PASMEIeHHs PACTeHHH; NPaBUIa yXona 3a
Joru on pacTeHUsIMH; OCHOBHBIE OOJIE3HNM KOMHATHBIX PAacTEHHH; yMeTh: COCTaBIISTh
yueo | MACTOPT pacTeHuii, TpoeKThl opopMiieHHs KIyMO W pabaTok, IIBETHHKOB;
- TOTOBUTHh IIOYBEHHBIE CMECH; IEepecakMBaTh M IepeBAIMBATh PACTCHUS;
ombiTH | BHOCHUTh yIOOpEHMS M HOAKAPMJIMBATHL PACTEHHS; PA3MHOXKATh PacTeHHs
oro CeMEHaMU W BEreTaTHUBHO; OMNHCHIBATh COOCTBEHHbIE HAONIOACHHUS WM
ydacTk | OMBITEL, pasin4aTh B HHX Leb, YCIOBUA MPOBCACHHS H IONY4CHHBIC
a) pe3yabTaThl; BAaAeTh HABBIKAMH COCTABJICHUS NMPOCTEHIINX pEeKOMEHIaIHil
MO CONACPKAHMIO W YXOAy 3a KOMHATHBIMH W JAPYTMMH KYIbTYPHBIMH
pacTeHMsMH; Ppa3MHOXEHUS pPACTEHMI; IaCOPTU3allUM KOMHATHBIX U
CaJIOBBIX PAcTEHUil, a TaKKe OpPraHU3aluu y4eOHO-OIBITHOTO YJacTKa; TAKUM
00pa3oM, BIAJETh IPUKIATHBIMHU aCIEKTaMU OHOJIOTHH
Heab. @opMupoBaHie KOMIUIEKCA 3HAHUH 00 OPraHU3alUOHHBIX, HAYYHBIX U
METOANYECKMX OCHOBAX COBPEMEHHOIO JEKOPATUBHOIO CaJ0BOACTBA H
UCIIOJIB3YEMBIX TEXHOJIOTUAX, TOTOBHOCTM K TBOPYECKOMY IOAXOAY NpHU
pEIIEHNH NPAKTUYECKHUX 3a4ad [0 O3CJIEHEHUIO >KHIBIX TEPPUTOPUN H
XO35HCTBEHHBIX OOBEKTOB.
Vyeoua | COAepxkanne. OOLIHe BOIPOC! A1CKOPATHBHOIO Cal0BOCTBA; JCKOPATHBHbIC
1 pacTeHHsi OTKPBITOrO IPpyHTa B JIAHAMIA(QTHOM NPOEKTHPOBAHUHM; JaHAIA(T
npakt | KaK O0OBEKT CalOBO-TIAPKOBOIO HCKYCCTBA; JAHAMWA(THAS KOMIIO3UIUS;
Ka KIaccupuKamus 3eNeHBIX HACAKACHUH; [EKOPaTHUBHBIE TPaBSHHUCTHIC
(opram | PaCTCHHs B CHCTEME TOPOACKMX U CEIBCKMX JIAHAWA(TOB; IPUHLIMIIEL
u3anys | O3CIECHEHUS HACEIIEHHBIX ITyHKTOB; COBPEMEHHBIN Cal0BO-TIaPKOBBIM IU3aiiH;
ﬂeKOPaTHBHOB MPHUIIK | aKTyaJIbHbIC TCHACHIIUK COBPEMEHHOTO JMaHIAPTHOTO JU3aiHa.
CaI0BOACTBO € Touse onpHOr | Oskuaaemble pe3yJabTaThl H3YYeHHS
OCHOBaAMHU MI;E;E6 o 3HaTh: paliOHNPOBAHHEIN aCCOPTUMEHT JEKOPATUBHBIX APEBECHBIX PAaCTCHHUN
JaHamagTHOrO vonory | ACKOPa. | JUIs o3eNeHeHus TEPPUTOPHI PA3TUIHOTO0 (YHKIMOHAIBHOTO HAa3HAYECHHA W
NPOEKTHPOBAH o TUBHOT | UHTEPbEPOB; arpOTEXHUYECKUE IPUEMBI, MPUMEHSIEMBIE HA PA3HBIX JTalax
us oun 3€IICHOT0 CTPOUTENBCTBA; YMETh: PACIIO3HABATE OCHOBHBIE BUJIBI IPEBECHBIX,
Y4e0HO | KyCTapHHKOBBIX, IBETOYHBIX M TPABAHHCTBIX KYJIbTYp, HCIOIB3YeMBIX B
- JIEKOPAaTHBHOM CaJOBOJACTBE MO MOP()OIOTMYECKUM IPH3HAKAM PACTCHHMH,
ONBITH | promam, ceMeHaM; - MONB30BATHCA YEPTEKHBIME M XYIOXKECTBEHHBIMH
oro WHCTPYMEHTAaMH W MaTepHaJaMH; CO03[aBaTh JAHAMIAQTHBIA TPOEKT,
YHaCTK | ya3paGaThiBaTh MPOEKTHO-CMETHYIO JOKYMEHTALMIO, MOJOMPAaTh PaCTEHHS
a) UIE  OOBEKTOB  O3CNICHEHHWS;  BJAAETh. CIOCO0aMH  TPOM3BOICTBA
MOCaJOYHOr0 MaTepuala M yXoJa 3a JEKOPATUBHBIMU HAaCaXXJICHHSIMU;
CIOCOOHOCTRIO K TIOCTPOCHHUIO, OQOPMIICHHIO ¥ YUTCHHIO YepTekKeH, K
KOHCTPYKTUBHOMY PHCOBAHHUIO MPUPOIHBIX (OPM M 3JIEMEHTOB JaHAmagTa,
COCTaBJICHHIO  JIAaHMIA(PTHBIX  KOMIIO3WIMWI;  BJIAAETh  NPHKIAJHBIMH
acrieKTaMu OMOJIOTHH.
CoBpeMeHHBIe Meron | Ilpouss | Hleab. O3HaKoMiIeHWE C  TEOPETUKO-METOJONOIHYECKUMHU  aCNEKTaMH
METOIBI HKa OJICTBE | TEXHOJOTMYECKOrO TIIOAX0oJa B  0Opa3oBaHWM; OOyYEHHE METoAaM
IPENof | HHas | MOAGNUPOBAHMS yY4eOHOro Imporecca OHOJNOTMM 4Yepe3 INpHMEHEHHE
TpEmonaABAH M aBaHMs | TIEAAro | COBPEMEHHBIX TEXHOJNOTMH OOydeHHs; (OpPMHUpPOBAHME MOTHBAILMOHHOMN
Guoorun Ouoior T'MYCCK | HAampaBJICHHOCTH CTYACHTOB K HHHOBAIIMOHHOHA  JIEATCIHLHOCTH npu
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OpraHm3aly y4eOHOro mporecca mo OuoJIoruu.

Conep:xxkanue. [lorartme oOydJaromas TEXHOJNOTHS;, MHOrooOpasue W
BO3MOYKHBIE KJIACCU(HUKAIMK OOYUYAIOIIHUX TEXHOJIOIH; CMBICIO-TIOMCKOBAs
JIEATENILHOCT CIEIHUAINCTA MPU KOHCTPYHPOBAHUU TEXHOJOTMH OOyUYEHHS;
COBPEMEHHOE oOyueHHe; TEXHOJIOTHS MPOOJIEMHOr0, MOAYJIBHOTO,
MIPOEKTHOT 0, Kelc-cTaam, HUHTEPaKTHBHOI'O, uH(OpMAIMOHHO-
KOMMYHHUKAIIMOHHOT'O O0YYEHHsI, B TOM YHCJI€ TEXHOJOIMU HCKYCCTBEHHOTO
MHTE/UIEKTA HAa YpPOKaxX OWOJIOTUM; TEXHOJOTUS PAa3BUTHS KPUTHYECKOIO
MBIIIJIEHUS. HA YPOKaxX OUOJIOTHMH; TECTOBAS TEXHOJIOTHS HA YPOKaxX OHOJIOIHH.
O:kuaemMple pe3yabTaThl H3YYeHUs:

3HaTh: COBpPEMEHHBIE METOABI M  TEXHOJIOTHH  MOJHUKYJIBTYPHOTO,
qudhepeHIMpOBaHHOTO W Pa3BHUBAIOIIET0 OOyYEeHUs] B Kypce OHOJIOTHH;
YMeTb:. UCIIONb30BaTh pa3HooOpa3Hble (OPMBI, IPUEMbI, METOBI M CPEICTBA
o0ydeHuss OWOJIOrMH B paMKaX OOHOBJICHHOW CHCTEMBI 0Opa3oBaHUsA
OCHOBHOTO O0IIEro 00pa3oBaHMs H CPEIHETr0 OOIIEro o0pa3oBaHMS,
HCIOJIb30BaTh CTAHJAPTHBIE, MPHKJIAIHBIE, COBPEMEHHBIE IEIaroruuecKue
METOJBl M TEXHOJOTHM, B TOM YHCJI€ TEXHOJIOIMH HCKYCCTBEHHOIO
MHTEJIEKTa, B COOTBETCTBMU C IMOCTABJIEHHBIMHU IESIMA M 3a/auaMH TIPH
IUIAHUPOBAHWK W TIPOBEICHUU 3aHATHH B CPEJAHEH IIKOIE U KOJUIEIKE;
BJajeTh: GopMaMH M MeToJaMHM OOydeHHs OHMOJOrMH, B TOM YHCIIE
BBIXOISIIMMHM 33 PaMKaMM YYeOHBIX 3aHATHH: NPOEKTHAs AEATEIbHOCTD,
71ab0paTOpHBIE AKCIIEPUMEHTHI, TIOJEBasl MPAaKTHKa, KaMepalibHas o0pa0oTKa
1 T.I1.; BJIaJACTh 3HAHUAMUN HOPMATUBHBIX U IIPAaBOBBIX JIOKyMeHTOB B O6J'laCTI/I
oOpa3oBaHus, y4eOHO-MHCTPYKTHMBHOW JOKyMEHTAIlMH, YMEHUSIMH H
HaBBIKAMH paspabaTeIBaTh TEKYIIYFO y4e0HO-OpraHn3aIlOHHYIO
JOKYMEHTAIMIO ISl peaju3alii 00pa3oBaTelIbHBIX KOHLENIUH YyueOHBIX
pOrpamMM.
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Hens. @opMHpoBaHHE TIPEACTABICHUM O TEOPETHYECKUX OCHOBAX
BHEKJIACCHOI pabOThI 10 OMOJIOTHUH M HUCIIONB30BAHKE ITOMYYEHHBIX 3HAHUH U
HABBIKOB JJIsI PEIeHHS NPO(eCcCHOHATIBHBIX 3a/1au.

Conepsxanue. ConepkaHue W OpraHM3alys BHEKIACCHOM paboOTHI 1O
Ouonoruy; HopMbl, BUIbI BHEKJIACCHOW PaOOTHI; MYTH, CPEICTBA ITOBBILICHUSA
3¢ (PEKTUBHOCTH BHEKJIACCHON paboThl; BHEYPOYHAs, BHEIIKOJbHAs paboTa;
Hay4HO-HCCleoBaTeNbckas paboTa 1Mo OMOJIOrMM; METOAMKA OpTraHH3aluH,
NPOBEJCHUS KPYKKOB, (DaKyJIbTaTUBOB, JJICKTUBHBIX KypCOB; METOIHUKA
OpraHU3aLMH, IPOBEICHUS PA3INYHBIX (POPM U BUIOB BHEKJIACCHOH pabGOTHL
OskugaemMble pe3yabTaThl H3YYeHHsI:

3HaTh: Colep)KaHHWE M OpPraHHM3AIMI0 BHEKIACCHOH PaboTHl MO OHOJIOTHH;
(dopMBI, BHIBI BHEKJIIACCHOM pa0OTBI; MYyTH, CPEICTBA IIOBBHIIICHUS
3¢ (EeKTUBHOCTH BHEKJIAaCCHOW pabOThl; BHEYPOUHYIO, BHEHIKOIBHYIO PadoTy;
HAay4YHO-HCCIEeOBATENbCKYI0 PaboTy 10 OMOIOrUY; METOAMKY OpraHU3alLuH,
NPOBEJECHUST KPYKKOB, (DaKylIbTaTHBOB, OJJIEKTHBHBIX KypCOB; METOIUKY
OpraHM3aLlH{, NPOBEJCHHS Pa3IMYHBIX (OPM U BHIOB BHEKIACCHOH padoTH;
yMeTh: pa3pabaTbiBaTh OOpa3oBaTeNbHbIE IUIAHBI TPU  OpPraHU3alUH
BHEKJIAaCCHOW  paboTel 1o  Owojormw;  TOAOHPATh  KOMIIOHEHTHI
00pa3oBaTeIbHOI cpenpl TULS peanu3anuu WHHOBAIIMOHHBIX
00pa3oBaTebHBIX 3a/ad Yepe3 OCYLIeCTBICHHE BHEKIACCHOW, BHEIIKOIBHON
U BHEYPOYHOH pa®oTHl MO OHOJOTWH; BJAJETh: HABBIKAMH IPHMCHEHUS
($opM, METOIOB OpraHM3allid BHEKJIACCHOH pabOThl Kak HEOTHhEMIIEMOIO
KOMIIOHEHTa NPO(eCcCHOHATIBHOTO COBEPIICHCTBOBAHMS II€Arora; BIIaneTh
3HAHUSIMH HOPMATHBHBIX M IPABOBBIX JOKYMEHTOB B 00JacTH 00pa30BaHM,
HaBBIKAMHU pa3pa0OTKH TEKyIIeH ydeOHO-OpraHM3alMOHHOW JOKYMEHTALUH
Ul peanu3andd 00pa30BaTEIbHBIX KOHLENIMHA HCIONB3Yys BHEKIACCHYIO
paboTy 1mo OHOJIOTHH.
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Heab. CdopmupoBate y 00ydarOmmMXcs CHCTEMBI TEOPETHUECKUX U
MPAKTUYECKUX 3HAHMI, YMEHHH W HaBBIKOB pEIUCHHS 00pa30BaTeNbHBIX
3a/1a4 npoeccnoHaNBHOM MeIarornaeckKon e TeNbHOCTH YUUTEINsT XUMUH, a
TaKKe CIIOCOOHOCTH OOOCHOBAaHHO BHIOMPaTh M 3()(HEKTHBHO HCIIOIH30BaTh
o0pa3oBaTeNbHBIE TEXHOJIOTHH, METOIBl M CPEACTBa OOYYEHMS, BKIIOYAS
UKT, gmma oOecnedeHus IUITAHUPYEMOTO  YPOBHS  JIMYHOCTHOTO U
poeCcCHOHANBHOTO Pa3BUTHS 00YIarOIIHXCA.

Conep:xanue. [IpuMeHeHne MHHOBAIIMOHHBIX TEXHOJIOTHI B MOJCPHU3AIMN
0o0y4eHHs XMMHHM B OpraHm3anusax oOpaszoBaHus. [IpnMeHeHHe NpOEKTHO-
HCCIIEIOBATEIbCKUX TEXHOJIOTHH, TEXHOJIOTMH pa3BUTHS KPUTHUIECKOTO




MBIIUICHUS W TPOOJEMHOr0 OOY4EHHs, TEXHOJOIMH Pa3HOYpPOBHEBOI'O
00y4eHUs, UTPOBBIX M WHTEPAKTHBHBIX TEXHOJIOI'MH, CETEBBIX M IM(POBBIX
TEXHOJIOTH, B TOM YHCIIE TEXHOJOIMH HMCKYCCTBEHHOI'O WHTEIIEKTa, B
MIE1arOrMuecKoi AesITENbHOCTH.

O:xupaemMble pe3yabTaThl U3YYeHN:

3HaTh. MHHOBAIIMOHHBIC TEXHOJOTHH B MOJAEPHHU3AIMU OOYUYECHUS] XUMHHU B
OpraHu3anusax oOpa30BaHMsS; IPHUMEHEHHE IPOEKTHO-UCCIIEI0BATEIbCKUX
TEXHOJIOTHH, TEXHOJIOTMH  pa3BUTHUS  KPUTHYECKOTO  MBIIUICHHS U
NpoOJIeMHOr0 00YYEHHs, TEXHOJIOTUH Pa3HOYPOBHEBOTO OOYYEHUsI, UTPOBBIX
Y WHTEPAaKTHBHBIX TEXHOJOTWH, CETEBBHIX M IU(POBBIX TEXHOJIOTH, B TOM
YyHhclIe TEXHOIOTMH HCKYCCTBEHHOTO HHTE/UIEKTa, B IeJaroruyeckoi
JEATENIBHOCTH;  YyMeTb:  OCYIIECTBIISITH ~ OOOCHOBAaHHBIH  BHIOOp |
UCTIONIb30BaHUE O0pa30BaTENbHBIX TEXHOJNOTMH M TIPHEMOB OOYydYeHHs B
COOTBETCTBHM C 3ajadyaMu CBOeil MpodecCHOHANBHON JesTeNbHOCTH;
OCYIIECTBIISITh BHIOOP 00pa3oBaTeNbHBIX DPECYpCOB Ha HH(OPMAIMOHHBIX
nopTajiax; UCTOIb30BaTh KOMITbIOTEPHBIN HHCTPYMEHTApHH U1 OpraHU3aIiU
NeJarorM4ecKor esaTelIbHOCTH; MPOESKTHPOBATh yueOHOE 3aHsATHE B paMKax
BapuUaTHBHBIX (OPMATOB OpraHM3anMu y4eOHOro Tpolecca, BJIAIETh:
COBPEMEHHBIMH  00pa30BaTENbHBIMH  TEXHOJOTHSIMH M TEXHOJIOTHSAMH
NpoBefeHUsT  y4eOHOro  3aHATHSA; COBPEMEHHBIMH  KOMITBIOTEPHBIMHU
WHCTPYMEHTAaMH, B TOM 4YHCJE TEXHOJIOTHEH HCKYCCTBEHHOT'O MHTEIIEKTa,;
NpUeMaMH  pean3allid HMHTEPAaKTHBHOTO B3aUMOJACHCTBUSL B  OTKPHITOM
nH(opMaMOHHOM 00pa30BaTEILHOM MPOCTPAHCTBE.

Henb. @opMupoBaHHE TIPEACTABICHUM O TEOPETHYECKUX OCHOBAX
BHEKJIACCHOM pa6OTI)I 0 XMMHUU U HCIIOJIB30BAHUE IIOTYYCHHBIX 3HAaHUHU U
HaBBIKOB JIJIs pelIeHHs] PO eCCHOHAITBHBIX 3a/1a4.

Conep:xanue. ConepikaHnue U OpraHU3aIKs BHEKJIACCHOW paOOThI 10 XUMHUU;
¢opMBbI, BHUIBI BHEKJIACCHOW pabOTHI; IIyTH, CPEINCTBA MOBBIICHUS
3¢ (PEKTUBHOCTH BHEKJIACCHON paboThl; BHEYPOYHAs, BHEIIKOJbHAs paboTa;
Hay4HO-MCCIIeoBaTeNbckas paboTa IO XUMHM; METOAMKA OpraHW3aluH,
NPOBEJECHUS KPYKKOB, (DaKyJIbTATUBOB, JJICKTUBHBIX KypCOB; METOIHKA
OpraHM3aLH1, IPOBEICHHS Pa3INYHbBIX ()OPM U BUIOB BHEKJIACCHOW PabOTHI
Texuuka 0€30MacHOCTH MPU PabOTE ¢ XUMUYECKUMH BEIIECTBAMH.
OskngaemMble pe3ybTaThl H3YYeHHsI

Tpouss | 3y apy,: COllep)KaHWEe M OpraHM3aIMI0 BHEKIACCHOH pPabOThl MO XHUMMHU;
Meroauka Meron OACTBC (GopMBI, BHIBI BHEKJIIACCHOM pa0OTBI; MYyTH, CPEICTBA IIOBBHIIICHUSA
opraﬂnsaunlf vKa HEZ::O 3¢ (EeKTUBHOCTH BHEKJIACCHOH pabOThI; BHEYPOUHYIO, BHEIIKOIBHYIO PadoTy;
BHEKJIACCHOH mpenox | o | HAYqHO-HCCIEN0BATENbCKYIO paboTy HO XUMMH; METOAMKY OpTaHHU3aLUH,
patdoThI MO aBaHUsA ast NPOBEJECHUST KPY)KKOB, (DaKylIbTaTHBOB, JJEKTHBHBIX KypPCOB; METOIUKY
XMMHUH XUMUHA npakTH OpraHM3aliy, MPOBEICHUs Pa3INYHbIX (OPM U BUIOB BHEKJIACCHOM PabOThI;
Ka TEXHUKOH 0€30MacHOCTU MpH PaboTe ¢ XMMUYECKHMH BEILIECTBAMU ; YMETh.
pa3pabaTeiBaTh 00pa3oBaTeNIbHBIE IUIAHBI MPU OpPTraHU3aldM BHEKIACCHOM
paboTHl MO0 XWMUM, TMOAOHPATh KOMIIOHEHTHI 0Opa3oBaTEIbHOW CpEeabl IS
peanu3anyy HHHOBAIMOHHBIX 00pa30BaTENbHBIX 33/]a4 Yepe3 OCYIIECTBICHHE
BHEKJIACCHOW, BHEIIKOIBHOM W BHEYPOYHOH pabOThl IO XWMUH, BJAAETh:
HaBBIKAMM TIPIMEHEHNS (POPM, METOIOB OPTaHU3AIMH BHEKIACCHOH paboThI
KaK HEOTbEMJIEMOTO KOMIIOHEHTa NMPO(ECCHOHAIBFHOTO COBEPIICHCTBOBAHMS
Meflarora; BIaJeTh TEXHUKOW O€30MacHOCTH NpH PaboTe ¢ XUMHYECKUMHU
BELIECTBAMU; BIAACTh 3HAHMAMHM HOPMATHBHBIX M IPAaBOBBIX JTOKYMEHTOB B
obmact  00pa3oBaHWS, HaBBRIKAMH  pa3paboTku  Tekymed  ydeOHO-
OpraHM3allIOHHOW [OKYMEHTAIlMM JUIA peali3alid  00pa3oBaTeNbHBIX
KOHLICTIIIMH MCIIONb3Ys BHEKJIACCHYIO paboTy IO XUMHMH.
Heab. Pa3Buth TBOpUECKHE CHOCOOHOCTH CTYACHTOB M HAyIHTh HX
HCTIONB30BaTh OCHOBHBIE 3aKOHBI M ITOHATHS HEOPraHWYECKOHM XMMHHU IIPH
Ipouss | PEUICHHH OSKCICPUMCHTANBHBIX, PACUCTHBIX W HMHBIX 3a1a4 IOBBILCHHOM
OJCTBE | CAOKHOCTH, HAy4UThb  CTYJEHTOB  pEIICHUIO 3aJa4  HECKOJIbKHUMH
MeTtoxuka MI:;;H HHas | QIbTEPHATHBHBIMH Croco0aMy, BBIOOPY Hamboiee M3SAIIHBIX CIOCOOO0B
nenaro | pemenusi. POPMHUPOBAHUE y CTYICHTOB 3HAHMH M YMEHHH IO OO0YYEHHIO
PenIeHus 3a1a4 TPENON |1 yeck y4alyxcs PeHIeHNI0 XUMUYECKHX 3a/1ad.
0 XUMHHU aBaHUA
N as Conep:xanue. Ponp pacdeTHBIX 3ajad B TIporecce OOydYeHHS XUMHH B
IPaKTH | cpexHed mKkose. OCHOBHBIE THUITBI XUMHYECKHX PACYETOB B IPOTrpaMMe IO
Ka xuMun. Pusndeckue BeIWIMHBI B XUMHUH. OCHOBHBIE THUIBI XHMHYECKHX

pacyeToB 1MO: Q)opMynaM, YPaBHCHUAM, CMCCH BCHICCTB, PACTBOpAM, IIO
OKHCJIMTCIIbHO-BOCCTAHOBUTCIBHBIM PCAKIMAM, BBIXOAY IMPOAYKTA PCAKINU.




KomOuHUpOBaHHEIC 3amaud HAa CMECH BEIIECTB,  PACTBOPHI BEIIECTB.
IIpoBepka u OllEHHBAaHME PEHICHUS PACUETHBIX 3a/ad MO0 XUMHUU. MeToauka
COCTaBJIEHUS paCYETHBIX 3a/1a4 MO0 XUMHUH.

O:xxupgaemble pe3yJibTAThI U3YUEHUS

Baagers MeTOOMUECKUMMH IMpUEMaMH PEIIEHUs 3a7ad Pa3InyHON CTENeHU
CIO)KHOCTM MO OCHOBHBIM pa3lielaM XUMHH; BIAJETb METOJUYECKUMU
MpUeMaMu pelIeHUs] OJMMIMAIHBIX 3aJa4; YMETh pelIaTh CIIO0XKHBIE
TBOpUYECKHE 3aJ]aud TEOPETUYECKOrO0 M MPHUKIAJAHOIO XapakTepa; yMeTh
pemath 3amauu ¢ nomoiibio 9BM u nepcoHaNbHOrO KOMIBIOTEPA; BIIAJETh
METOAMKON HWCIONB30BaHUS MYJIBTHMEIUNHBIX CPEICTB IS OOydeHHUS
ydalquxcs pelIeHHI0 XUMUYECKHX 3a/au; YMeThb COCTaBJISITH YCIOBUS W
oopMIATh pEIIeHUuS 3aJad W YOPaXHCHWH MOBBIIICHHONW CIIOXHOCTH;
WCIONB30BaTh CTaHIAPTHBIE, MPUKIAJHBIE, COBPEMEHHBIEC IEIaroruiecKue
METOJIBl M TEXHOJOTHH B COOTBETCTBHHM C IIOCTABJICHHBIMH ICISIMH U
3a7lauaMu TpY TUIAHUPOBAHWHU U MPOBENCHUU 3aHATUH B CPEIHEN LIKoJie U
KOJUIEJIKE

Heab. CdopMupoBaTh LEIOCTHBIE MPEACTABIEHUS O IOJIrOTOBUTEIBHBIX
JTanax U METOJMKE MPOBEACHHS MIKOJILHOIO XUMHUYECKOT0 SKCIIEPHUMEHTa.

Conep:xkanue. KabOuHer XMMUHM H €ro OOOpYIOBaHHE, XUMHUYCCKHUU
IKCIIEPUMEHT B CHCTEME OpraHM3alMOHHBIX (opM OO0y4YEeHHUS; METOJbI
XMMHUYECKOTO  OJKCIIEPUMEHTa; TEXHHMKa M  METOJUKa XHMHYECKOTrO
OKCIICpUMCHTA TIIpU U3YUYCHUH OCHOBHBIX pas3acjoB XHUMHH; METOAMKA
MPOBEACHNA OCHOBHBIX JICMOHCTPAIIMOHHBLIX OITBITOB U na6opaToprlx pa60T
NpU W3y4EHHH OCHOBHBIX Ppa3JlieNioB XMMHUH. TexHHKa Oe30MacHOCTH IpH

[Tpouss paboTe ¢ XUMHYCCKHMH BEIIECTBAMH.
O:xuaemMble pe3yJabTaThl U3yYeHUS
MeTtoauka Meroy | ORCTBE A pesy; Yy
HHasAa 3HaTh: CXeMY IMOCTOPOCHHA W METOAUKY MNPOBEACHUSA XHUMHUYECKOI'O
NMpoBeAeHUA uKa
neaaro OKCIICPUMCHTA B HIKOJIC; TEXHUKY U METOAUKY XMMHYCCKOI'0 SKCIIECPUMCHTA
IHIKOJBHOI0 Hperon
TMYECK | TIPH W3YYEHHWH OCHOBHBIX pa3/efioB XUMHUH; YMeTb: OPTaHU30BBIBATH H
XHMHY€ECKOIro aBaHMs )
as MPOBOJUTH OCHOBBIE JAEMOHCTPALIMOHHBIE OMBITHI U Ja0OpaTOpHbIE PabOTHI;
JKCIEPUMEHTA XAMHH | i
p UCIIOIb30BaTh CTAHJIApTHbIC, NPUKIAIHbIE, COBPEMEHHBIC I€AaroruuecKue
Ka METOIbl M TEXHOJIOTMM B COOTBETCTBUM C IIOCTABJICHHBIMH LEISIMH U
3a/layaMy MU TJIAHUPOBAHUM UM TPOBEACHHUU 3aHATHH B CpeiHell IKoie u
KOJUIEIKE; BJIaJeTh: METOIMYECKMMHU IMPUEMAaMU IPOBEIEHUS IIKOIBHOTO
XMMUYECKOT0 KCIIEPUMEHTA; BIIaJICTh 3HAHUSIMU HOPMATHUBHBIX M MPaBOBBIX
JOKYMEHTOB B oOmacth  o0pa3oBaHHs,  Y4eOHO-HHCTPYKTHBHOM
JOKYMEHTAIlM{, YMEHMSAMH M HaBBIKAMH pa3padaThiBaTh TEKYIIyIO ydeOHO-
OpraHM3aIlOHHYI0 JOKYMEHTALlMI0 JUIi pealu3alid 00pa30BaTelbHbIX
KOHUENIMH  y4eOHBIX  MpOrpaMM MO  MPOBEACHHIO  XUMHYECKUX
9KCIIEPHMEHTOB.
Heab. ChopmupoBaTh OCHOBHBIE HOHATHA O XHMHYECKOM HPOHM3BOJICTBE,
3HAaKOMCTBO C TEOPETHYECKUMH OCHOBAMHM XHMMYECKONW TEXHOJIOTHH,
OCHOBHBIMH COCTaBJISIOLIMMH XHMHUKO-TEXHOJIOTMIECKUX IIPOIIECCOB, a TAKKe
paccMOTpeHHE Ha 3TOM OCHOBE HEKOTOPBIX TEXHOJOTHH ITPOU3BOJICTBA
HEKOTOPHIX BAKHEHIINX XWUMHYECKHX MPOAYKTOB (KHCIOT, aMMHaKa,
MOYEBHHBI, 3THJICHA, TOTUMEPHBIX MaTEPHAIIOB.
Conep:xanue. CoBpeMeHHBIE TpeOOBaHMSA K XHMHYECKHUM IIPOHU3BOJICTBAM.
C Xumusi u sHepreruka. Crippe. Boma B XUMHYECKOH MPOMEBIIIIEHHOCTH.
06 OBPC | Tepmudeckas mepepaGoTka TBepaOro TorimBa. IlepepaGoTka TPHPOIHBIX
as | MeHHas
i roprouynx raszoB, HepTH. IIpom3BomcTBO BOAOpOnmA, a30Ta M KUCIOPOa,
n XUMUS
kucnor. OOmme CBeAeHWs O METANIYpPrud. TeXHOJIOrns OCHOBHOI'O
Hpuxknagnas Heopra u
OpPraHWYecKOro CHHTE3a. DBBICOKOMONEKYISIpHBIE COEIMHEHUs M HX
XUMUA HUYECK | XMMHYe
MIPUMCHEHHE.
ast ckad | o )
xuvust | Gesoma JKU/IaeMble pPe3yJIbTaThl H3YYeHHs §
cHocrp | 3HATH! OCHOBHBIC TEXHOIOIHYECKHE MPOLECCHI NPOM3BOACTBA BaXHEHIINX

XMMHYECKHX TPOAYKTOB B IPOMBINUICHHBIX U JIAOOPATOPHBIX YCIIOBHSX,
OCHOBHBIE TIPHOOPBI M amNmapaTsl XUMHYECKOH TEXHOJOTHH, TPEOOBaHMUS
TEeXHUKH O€30MacHOCTH, MPOW3BOJACTBEHHON CAaHUTApUH M 3KOJIOTMYECKHX
HOpPM TPOM3BOJACTBA XMMHYECKHX HPOAYKTOB; YMeTb: DEHIATh THIIOBBIE
3a/laud 10 TPHUKIAJAHON XWMHUM; COCTaBIATh CTPYKTYypHBIE (DOPMYIIBI
TIONIMMEPOB U TYTH UX CHHTE3a; BJIaJeTh: HABBIKAMH CHHTE3a, BBIJICTICHUS U
OYMCTKM XMMHYECKHX BEIIECTB B JIA0OPAaTOPHBIX YCIOBHAX, HaBBIKAMU
onpezaeneHus GU3NKO-MEXaHNIECKHUX CBOMCTB
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Heab. ChopMupoBaTh TPEACTABICHUS H METOAAX W TEXHHUKE CHHTE3a
HEOpPraHMYECKUX BEIIECTB.

Conep:xxkanue. OOmEe TEOPSTUYCCKHE OCHOBHI XHMHYECKOTO CHHTE3A:
TOHSTHE XUMHUYECKOTO CHUHTE3a, OCHOBHBIE 3aKOHOMEPHOCTH M YIpPaBJICHUE
XUMUYECKHUMH TMpOLleCCaMU, METOMAbl pa3/elieHHs, KOHIEHTPUPOBAaHUSA U
OUYMCTKM HEOPraHUYECKUX BEIIECTB, PEAKIMH B Ta30BOM, KUIAKOM U TBEPAOM
(hazax. CuHTE3 OCHOBHBIX KJIACCOB HEOPTaHWMUYCCKUX COCTUHCHUH (OKCHIOB,
THIIPOKCHUJIOB, KHCIIOT, coneii). CHHTE3 OpraHMYeCKUX COCAUHEHUH. Peakium
3aMeIICHUS B amu(paTHIECKOM M apoMaTWYecKOM psjgax. Peakim
KOHJICHCAIIM1, OKUCIIEHUSI U1 BOCCTAHOBIIEHUS! OPTAHUYECKUX COETUHEHUH.
O:xungaemble pe3yJibTAThl U3YUEHUS

3HATBL. OCHOBHBIE METOJbl CUHTE3a IMPOCTHIX BEIIECTB M HEOPTaHUYECKUX
COCJMHCHUI B Ta30BOM, JXUJAKOHW W TBEpHOH (a3aX, OCHOBHBIC METOIBI
paszaeneHusi, KOHIEHTPUPOBAHUS U OYUCTKU HEOPTaHUUECKUX BEIIECTB;
yMeThb: COCTaBJIATh MaTepHabHBIN OajlaHC Mpollecca CHUHTE3a BEIICCTBA,
OTIpEICTISATh PAKTUYECKUNA BBIXO/IA MPOYKTA;

BJIAJIETh: HaBBbIKAMHU XUMHYECKOTO JKCIIEPUMEHTA, OCHOBHBIMU
CUHTETUYECKUMHU U aHAJTUTHYECKUMU METOJaMU TOJIYUEHUSI U UCCIeIOBaHUS
XUMUYECKHUX BEIIECTB U PEaKIuil.
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Hean. J[lath mpeacTaBieHUsS 00 OCHOBHBIX TMOJIOKCHHUSIX W TEOPHH
XMUMHYECKOIH TEXHOJIIOIMH TMPOU3BOJICTBA U MX MPAKTHYECKOM IPUIIOKEHUH K
MPOMBIIIIJIICHHBIM O61)CKT8.M.

Conep:xanue. OCHOBHBIE COCTaBJISIOIIME TPOM3BOACTBEHHBIX XHMHUKO-
TEXHOJIOTHYECKHUX TPOIIECCOB (CBHIPbE, JHEPreTHKa, KaTaliu3, ammnaparypa,
TUAPOMEXAHNYECKUEC, TCIJIOBBIC U MaCCOO6MeHHbIC MpOo1ECChl XUMHUYECKOH
MPOMBIIIJICHHOCTH). [IpOM3BOICTBO CEPHOM, a30THOM U (POoChHOPHOH KHUCIIOT,
aMMHaKa, MOYCBUHEI, OTHUJICHA, l'[apa(bI/IHOBI)IX n HETIPEACIbHBIX
YIJIEBOJIOPOJIOB, KUCJIOPOJICO/IEPKAIMX ~ OPraHMYEeCKUX  COCAWHEHUIL.
TexHomorus MPOM3BOJCTBA COJel U Y00pEHUI.

OskngaemMble pe3ybTaThl H3YYeHHsI:

3HATh: OCHOBHBIE IPUHLIUILI OPTaHU3ALNH XUMHYECKOTIO IIPOU3BOJICTBA, €0
CTPYKTYpPBI; METOIbl OLEHKH 3((PEKTHBHOCTH XUMHKO-TEXHOJIOINYECKOTo
Ipolecca M BCEro IPOM3BOJACTBA B LEJIOM; OOIIMEe 3aKOHOMEPHOCTH
XMMHMYECKHX MPEBPALICHUII B YCIOBHAX IPOMBIIIIEHHOI'O NPOU3BOACTBA;
CTPYKTYpY, OpTaHHM3aLMI0O M TEXHOJIOTHYecKoe o(opMiIeHHEe OCHOBHBIX
XMMHYECKHX MPOM3BOACTB COBPEMEHHBIC MPEINPHUATUS XHUMHYECKOTO
npopuiss BKO u PK. ymeTb: 1eMOHCTpUpPOBATh 3HAHUS O 3aKOHOMEPHOCTSIX
XMMHYECKHX NPEBPALICHUH B YCIOBUSAX MPOMBIIUICHHOIO MPOHU3BOACTBA, a
TaKke O CTPYKType, OpraHM3alld W TEXHOJIOIMYECKOM O(pOpMIICHUH
OCHOBHBIX ~ XMMHYECKHMX  IPOU3BOACTB;  pAacCUUTHIBATh  OCHOBHBIE
XapaKTePUCTUKH XMMHYECKOr0o Ipoliecca BBHIOMPATh PAlMOHANIBHYIO CXeMY
IPOM3BOJCTBA  3aJaHHOTO  IPOAYKTa; OLIGHUBATh  TEXHOJIOTHYECKYIO
3¢ PeKTUBHOCTD MIPOM3BOJICTBA; 000011aTh u obpabaTbIBaTh
IKCIIEPUMEHTAIbHYI0 ~ HWH(OpPManuio; BJaAeTh: METOJaMU  aHaIH3a
3¢ dexTHBHOCTH PabOTHI XMMHUYECKUX IPOM3BOICTB; HABBHIKAMH pacyera U
onpeneseHrs TEXHOIOTHYECKHX MoKa3aTelNe mpouecca.
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eab. CdopMmupoBaTh MNPEACTaBICHUS O TEOPETHYECKHX OCHOBAMU
OpraHU3aIlMM HCCICI0BATEIbCKON ACIATEIPHOCTH YYAIIMXCSA 10 XHMHH, O
MPHUHIMIIAX OPraHW3alyd{ HKCCICI0BATEIbCKON ICITEIBPHOCTH YYAIIUXCS B
00pa3oBaTEIFHOM IIPOLIECCEe IIKOJIBI, (POPMUPOBAHUU HABLIKOB pPa3padOTKH
METOIMYECKOTr0 00ECTIeUeH s UCCIIEI0BATENbCKON A TEIbHOCTH YIAIUXCS B
00pa30BaTEeIHLHOM MPOIECCE HIKOJBI.

Conep:xanue. HayuHo-MeToAn4ecKHUEe OCHOBBI M Crielu(HKa OpraHU3alid
HCCIIEIOBATEIIbCKOM U TMPOSKTHOW JAEATETBHOCTH YYAIIUXCSA 10 XUMUH.
Cremmdrka  pyKoBOICTBA  NPOGKTaMH B paMKaX  THIOTOPCKOTO
conpoBokaeHuss. OpraHu3anys W TMPOBEJCHUE XUMHYECKUX  OIBITOB U
HaOJIIO/ICHUI B JTa00paTOPHBIX YCIOBHUsIX. [IpoBeneHHe SKCIEePUMEHTATBHBIX
MOJICBBIX HUCCIIEAOBaHUN (OmpeneNieHne XHMHUYECKOro COCTaBa BO3/yXa,
BOJIOEMOB, TIOYBHI). [IprMeHEHNEe COBPEMEHHBIX METOIUK TPH OpPTaHU3AINH
mabopaTOPHBIX AKCIEPUMEHTOB. TexHHKa Oe30macHOCTH Ipu padore ¢
XUMUYECKHMH BEICCTBAMHU.

O:xuaaemblie pe3yJIbTAThI H3YYeHHUS:

3HaTh: crnenupUKy OpraHW3alliM HCCICIOBATENBCKOH W MPOCKTHOM
JIESITETPHOCTH YUYAIIUXCA 110 XUMUH; CIICIU(HUKY PYKOBOJCTBA MPOSKTAMH B
paMKaX TBIOTOPCKOTO COIPOBOXKACHUS, OPTaHU3aIMI0 ¥ IPOBEICHUEC
XUMHYCECKHX OITBITOB W HAONIOJICHUN B JTJAOOPATOPHBIX YCIIOBUSIX; METOIUKY




MPOBEICHUST JKCIEPUMEHTAIBHBIX TOJEBBIX HCCIIEAOBAHUN; MPUMEHEHHUE
COBPEMEHHBIX METOMK TPH OPraHMU3alMy JITAOOPATOPHBIX SKCIIEPUMEHTOBR,;
TEXHUKY O€30MacHOCTH MpH paboTe ¢ XMMUYECKHMMHU BEIIECTBAMH; YMETh:
MIPUMEHATh HEOOXOUMbIE METO/bI HAYYHOIO MCCIEIOBAHUS TPH pa3padoTKe
HAy4HBIX PabOT, WCIOIB30BATh CIEIHATIbHBIE METOIbI MPH BHITOTHEHHU
HAyYHBIX MCCJIEMOBaHHIA; pa3pabaThIBATh METOANYECKHE PEKOMEHIAIMU 10
OpraHM3allii HAyYHO-HCCIIEAOBATEILCKON JEATEIBHOCTH IO pe3yJibTaTaM
W3y4YEeHUs] Hay4HOH JIUTEPATyphbl, UMETh HABBLIKH: BHIOOpA TEMbl HAy4HOU
paboThI; ohopmITeHUS HAYYHO-HCCIICI0BATENBCKHX U y4eOHO-
HCCIIEOBATENbCKUX PaboT, OpraHW3allii W TPOBEACHHUS MEPONPHATHIA,
HAMPABJICHHBIX Ha pa3BUTHE HAyYHO-HUCCIEIOBATEIbCKOW MESITEIbHOCTH
yYAIIUXCSL.
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Heas. ChopMupoBaTh MpeACTaBICHUS O KAYECTBEHHOM U KOJMYECTBEHHOM
COCTaBe€  aHTPONOTEHHBIX  3arps3HeHWil  Owocdepsl B pe3ynbTare
MPOU3BOJICTBEHHOW M CEIbCKOXO3SIMCTBEHHON [ESITEeIbHOCTH YENOBeKa MU
MEXaHU3MOB XMMUYECKUX MpPEBpallleHU BEILECTB B OKpY)Kaolle cpene, a
TaKXe O BO3MOXHOCTSX, POJIM M MecTe "3en€HON XMMHUHU" B COBPEMEHHOM
€CTECTBO3HAHUH.

Coaep:xanue. 3arpsizHeHue OKpYyXKaromien Cpelbl; rJI00aTbHBIC
OMOXUMHUYECKHE IMKIIBI 3JICMCHTOB; H3MCHEHHE XHMHUECKOI'O0 COCTaBa
aTMOC(ephl; aHTPOIOTCHHBIC BO3JCHCTBUSA HAa TPHPOAY. [Ipobaemsl

DKOJIOTMYECKOM 3TUKM W XMMHMYECKOE IIPOU3BOACTBO. JIBEeHaAuaTh
MPUHLIMIIOB «3eleHoil xumum» I[loma Amnactaca u  J[xona Yophepa.
HanpaBnenusi pa3BUTHA «3€JI€HOM XuMUW».  3akoHoaaTenbcTBO PK B
NPUPOIOOXPAHHON JiesTeNnbHOCTH. MexayHapoaHbeie obs3arenbctBa PK o
JUKBUAIUN TPOU3BOJCTBA, JKCIIOPTa M HMIIOPTA, MO COKPAILECHUIO WU
MpEea0TBPALICHUIO SMUCCUM OTJACJIBHBIX 3arpA3HAIOIINX BCIIECTB.
O:xuaaemble pe3yJIbTAThI H3YYeHHUS:

3HATb. COBPEMEHHOE COCTOSIHUE W TEHJCHIMM Pa3BUTHUS SKOJIOTMYECKOH
XMMUM; 3aKOHOMEPHOCTU B3aMMOJICHCTBUSI JKHUBBIX OpPraHM3MOB M HX
COBOKYITHOCTEH CcO cpesioi 0OUTaHHA; KOJIOIMIECKOEe 3HAUCHUE XUMHIECKUX
CBOICTB TIOYBBI; BJIMSHHE HA JKUBBIE OPraHU3Mbl IIEPEMELICHUS U
XMMHYECKOT0 COCTaBa BO3AYLIHBIX Macc; THIBI pacTeHHH OMOMHANKATOPOB,
UCIIOJIB3YeMBIX B 3KOJIOTWYECKOI AUAarHOCTUKE; MPUHIUIBI "3eIEHON XuMuu'"
U TociefHue e€ pa3pabdOoTKH; yMeTh. IPOBOAWTH CKPHMHUHIOBBIM aHAIM3
KauecTBa cpembl OOWTaHMSA; OOOCHOBAHHO BBIOMpATh METOL M METONUKY
aHanu3a OOBEKTOB OKpYXaloIled cpeldbl U OHOJOTHYECKUX OOBEKTOB;
OCYIIIECTBIISTh CKpPUHHMHI0BOE OMOMHINKAIIMOHHOE obcnenoBaHue
9KOJIOTHYECKOTO  COCTOSIHUS ~ OMOr€OLICHO30B;  MPOBOAMTH  00paboTKy
pe3yNbTaToOB  AHAJUTHYECKUX  W3MEPEHUH;  NPHUMEHSTh  NPUHIIUIIBI
SKOJIOTHUECKOW # "3en€HOM XMMHUH"' TIPH BBIIOJIHEHUH XHMHYECKUX
9KCIIEPUMEHTOB; BJa/leTh: 3aKOHOMEPHOCTAMHU JEHUCTBHS 3KOJIOTMYECKUX
(axkTopoB IS MPOTHOSHPOBAHHMSA ONTHUMAJBHBIX OKOJOTHYECKHX HHMII
pactenmif; cmocobamMu TPoO0OTOOpa ¥ KOHCEPBAIMKA OHONIOTHIECKOTO
MaTeprana M OOBEKTOB OKpYXKAromled Cpenpl; CI0co0aMM perucTparin
AQHAMTUYECKUX [apaMeTpoOB MpH NPOBEACHUH OWOWHAMKAIMOHHBIX U
XMMHUYECKHX HCCIIeJOBAaHUN
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Heab. VYrayOieHHOE W3y4EHHE BOMPOCOB XHMHH KOOPAMHAITMOHHBIX
COCAMHEHW;, WCCIEAOBAaHME OCOOEHHOCTEH CTPOCHHS UM  CBOWCTB
KOOPAWHAIIMOHHBIX COSTHHEHHH.

Conep:xanue. OCHOBBI KOOPJIMHAIIMOHHOW TEOPWUH; XUMHUYECKas CBA3b B
KOMIITEKCaX; TEeHTPHI KOOPAWHAINN; JINTaHIBl; H30MEPHS KOOPANHAIIOHHBIX
COCAMHEHM; 00pa3oBaHME KOMIDICKCOB: TEPMOAWHAMHYECKHHA ACIEKT;
METOABI WCCICOBAHNS B KOOPIWHANMOHHOW XMMWH; OCHOBHI CHHTE3a U
PeaKIoHHas CHOCOOHOCTh KOOPAWHAIMOHHBIX COCIWHEHWH; TPUKIATHBIE
aCTeKThl KOOpAMHAIMOHHOW XuMuH. [loHATHE O OMOKOOPIMHAIIMOHHOW
XUMHAHA.  BUKOMIDIEKCHI W OMOKIacTepbl. BHOKOMIUIEKCHI € aHHOHAMH
HEOPTaHNYECKUX KUCIIOT, aMHHOKHCIOTaMH, Oelkamu, mophuprHAMH.
O:xupgaemble pe3yJibTAThl U3YUEHUS

3HaTh: OO0IIME TPEACTABICHHUS O KOOPAMHAIIMOHHONW XWUMWH, BKITIOUYAs
KOOPJMHAMOHHYI0 XHMMHUIO PEIKO3EMENbHBIX 3JEMEHTOB U aKTUHHUIIOB, a
TakkKe OOMmKe 3aKOHOMEPHOCTH B W3MEHCHHH XHUMHUYECKHX CBOICTB
cootBercTBytommx KC; yMeTh: BBIWICHATH TJIABHOE; IaBaTh MPEATIOKCHUS
MpU MOCTAHOBKE WM PAaLMOHAIM3ALMU COOTBETCTBYIOIIETO 3KCIEPUMEHTA;
HCIOJIb30BAaTh PACUYETHBIE METOABl JJI PEIICHUs Pa3JIMYHbIX XUMHUYECKHUX




3alaHiii  ydeOHOro ¥ Hay4YHO-JIAOOPATOPHOTO  XapakTepa; BJadeTh.
TEpPMHUHOJIOTHEH W TEXHUKOH MPOBEACHHS NMPOCTEHIINX OIEHOK M PacyueToB,
HafpuMep, C HCHOJIIB30BAHUEM KPYTOBBIX TEPMOXMMHYECKHX IHKIOB HWIIH
TEOpUH TIONS JIMTAHJIOB; BIAJAETh OCHOBHBIMH XHMHYECKUMH 3aKOHAMH,
TEOpUSIMHM, 3aKOHOMEPHOCTSIMH ¥ XHMHYECKHMH TPEBPALCHUSIMU  JUIS
OOBSICHEHUsI W WCIIONB30BaHMS B peEaJbHBIX XHMMHYECKHX Mpoleccax,
BCTpEYarolUXcs B y4eOHOM IIpoliecce; BIaJeTh METOAaMH Oe30IaCHOro
UCTIONb30BaHMUSl XUMHYECKUMH MaTepuallaMi C Y4eTOM HX (HU3MYECKHX H
XMMHYECKHX CBOWCTB.
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Ienb. ConelicTBOBAaTh MOATOTOBKE CIIEIIMATIMCTOB HA OCHOBE TPaJUIMOHHBIX
Y HOBBIX Pa3/elioB XUMHUH, ¥ CIOCOOOB MCIOIB30BaHMS XHUMHH IIPH PELICHUN
3a/a4 B 00JIACTH OIIEHKH U CHW)KEHHSI TEXHOTEHHBIX U 9KOJIOTHYECKUX PHCKOB
B COBPEMEHHOM OOIIECTBE, a TaKXe CIIOCOOOB HCIOJIIb30BAHUS XMMHUH TPU
pelIeHu] 3a1a9 KOHLIENIUH YCTOWYNBOTO Pa3BUTHSI.

Conep:xxanne. XuMmuueckass 0O€30MacCHOCTh B IOCTHUHIYCTPHAIBHOM
obmiectBe. B3anMOCBS3p XUMHM W yCTOWYMBOro pasButHi.  OmnacHOCTh
BO3HUKHOBEHHS TEXHOT€HHBIX W DKOJOTHYECKHX KpPU3UCOB. XHMHUUECKas
OMAaCHOCTh - 0c00as KaTeropus TEXHOTCHHOH OMacHOCTH. MeToabl OLEHKU
TEeXHOreHHoro pucka. OOecrieueHne  0€30MACHOCTH  AKCILTyaTallu
XMUMHYECKHX OOBEKTOB /ISl TOBBINICHHWS 3alIMIIEHHOCTH HAcelleHusl W
oKpyatonieil cpeapl. TexHuKa 3alUThl OKPYKaIOIIei cpeibl B XUMUYECKOM
npou3BogcTBe. OCHOBbI  ympaBieHHS  O€30MACHOCTHIO  XUMHYECKHX
MPOU3BO/ICTB.

O:xupaemble pe3yabTaThl U3YYeHU:

3HaTh: O B3aWMOCBSI3M XUMHHA U yCTOI‘/’I‘{I/IBOFO pa3BuUTHA, a TaKXKeE
TCOPECTUYCCKHUE OCHOBBI TPAANMIMOHHBIX X1 HOBBIX pa3A€ioB XUMUHN U CHOCO6I)I
HUX HCHOJb30BaHUA TMPHU PCIICHHMHM KOHKPETHBLIX XHMMHYCCKUX 3ajiady,
XUMHYECKOH 6630HaCHOCTI/I MpOnU3BOJACTB;, METO/JblI OICHKH TCXHOI'CHHOI'O
pucka; obecrieueHne 0e30MaCHOCTH AKCIUTyaTallid XHMUYECKHUX OOBEKTOB
JUISl TIOBBIIICHHUS 3aLUIIICHHOCTH HACEICHHS U OKPYXKAIOIEH Cpelibl; TEXHUKY
3alUThl OKPYXaolled CpeAbl B XHUMHUYECKOM IPOU3BOJICTBE; YMETh:
BBINIOJNIHATH ~ JieiicTBUs  (KiIaccuduKalys BEIIECTB, COCTABIICHUE CXEM
MPOLECCOB, CUCTEMATU3alHs IAHHBIX U T.II.) C YUETOM OCHOBHBIX TOHSATHH U
o0LMX  3aKOHOMEpHOCTel, (opMylIUpyeMbIX B  paMKax  OCHOBHBIX
XUMUYECKHX  JMCIMIUIMH;  BJIAJIETh:  HABbIKAMH  KCIIOJIb30BaHMS
TEOPETUYECKUX OCHOB 0a30BbIX XUMHYECKHX AUCIMIUIMH TPU PElICHUN
KOHKPETHBIX XUMHYECKUX U MAaTePHAIOBEIUECKUX 3a]1a4
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Heab. ChopmupoBath cucreMy 3HaHUI 00 OCHOBaX HAHOXUMHH, CUHTE3E W
aHaJIM3e HAaHOMAaTEpHAJIOB, MPUMEHEHHH HAHOTEXHOJIOTUI B OpPTraHHYECKON
XUMHH, ONOJIOTUH, MEIUIIMHE U JPYTUX 00IacTsIX.

Conep:xanue. OCHOBHBIC TTOHATHS HAHOXMMUHU U HaHOTexHoioruu. Vctopus
pa3BUTH HAaHOTEXHONOTHH. HaHOCTPYKTYypHBIE 3JIEMEHTHI BELIECTBA: aTOMBI,
MOIIEKYJIbl, (y/UIepeHbl, HAaHOTPYOKH, KiacTepel. KBaHTOBBIE TOYKH -
HCKYCCTBEHHBIE MOJICKYJIBL. HanoctpykrypHsbie TTOJTMEPHI.
WHCTpyMeHTapuii  HAaHOTEXHOJIOTA: HAHOKPHCTAIUIBl,  HAHOTPYOKH,
HAHOCTeP)KHH W WX MPOH3BOITHEIE. Matepuansl SIEKTPOHUKH  UIS
HAHOTEXHOJOTHHA. Bymyiiee HaHOTEXHONIOTHIl: MPOOIIEMBI W TEPCICKTHUBEL.
Knaccudukamms u cnocoOsl ModydeHHsT HaHOYACTHI. HaHOOOBEKTHI Kak
OCHOBA HOBBIX JIEKAPCTB U CHCTEM UX HAIIPAaBICHHOW JOCTABKH.

O:xuaaemblie pe3yJIbTATbI H3YUEHHUS

3HaTh: oOmpeneNneHHe W KIACCH(DUKAINIO HAHOYACTHI], TIIOHATHUS O
HaHOMaTepHallaX, WX OCOOBIX (HUIUICCKUX W XHMHYECKAX CBOMCTBAX;
OCHOBHBIC METOJBI CHHTE3a M aHalli3a HAHOMATEPHAJOB; CYIICCTBYIOIINE H
TIePCIIEKTUBHBIE 00JIACTH MPUMEHEHNSI HAHOTEXHOJIOTUH M HAHOMAaTEepPHAaJIOB;
BpeIHBIC BO3ICHUCTBUS HAHOMATEPHUANOB HAa DSKOJIOTHIO, 370pPOBBE W
0e30macHOCTh YeNOBEKa, a TaKkKe IyTH WX NPEAOTBPALICHHS, YMeETh:
TPOBOJIUTh AHAIW3 W OICHKY Pa3IMYHBIX METOIOB CHHTE3a OIpe/elleHHBIX
HAHOMATEpPHAJIOB, TMpeAjaraT METOABl aHalW3a HAaHOMAaTEePHAIOB B
3aBUCHMOCTH OT UX MPHUPOIBI; MPeiaraTh BO3MOXKHBIC O0JIACTH TIPIMEHCHHS
Pa3TUYHBIX HAHOMATEPHAJIOB; IEMOHCTPUPOBATH 3HAHUSA O 3aKOHOMEPHOCTSIX
XUMHWYECKUX TPEBPAMICHAN B YCIOBHUSAX MPOMBIIIICHHOTO TPOU3BONCTBA, a
TaKKE O CTPYKType, OpraHM3allid H TEXHOJIOTMIECKOM O(hOpPMIICHUH
OCHOBHBIX ~XHMHYECKHX TPOHW3BOJCTB, BJAaJAeTh. HAaBBHIKAMH IIOHCKa
WCTOYHUKOB HMHGOPMAIMH O HOBHIX JOCTIDKCHHAX HAHOXUMHHA U




HaHOTCXHOJIOI'UH.




HNEPEYEHb JUCIUIIJINH

KOMIIOHEHTOB 110 BBIOOPY /UIs1 00pa3oBaTeJbHOH MPOrpaMMbl

6B01509 «Xumusg-buonorusa»

Cpok obydenus: 2 rona, popma oOyueHus: ounas Ha 6aze BO

Ne HanmenoBaHue TUCHUIIHMHEL Ko aucummmHs! KI;;);—II;ZB Cemectp
2. Ba3oBble TNCIUTIHHBI

KomnoneHnT no Beioopy 1

1 |[uTonorus m rucronorus CG1223 3 1
MMMyHoONOTHS Imm1223
KomMnoHeHT 110 BbIOOpY 2

2 |OO6was u MoJIeKyJIsIpHas TeHETHKa OMG1224 4 1
I'eHeTHYECKHEe OCHOBBI CEJICKIMH PACTCHHUI GOSR1224
KommnoHeHT no BbIOOpPY 3

3 [MukpoOuosorus u BUPyCOJIOTHs MV1225 5 1
IlouBeHHass MUKpOOHOTIOTHS PM1225
KoMnoHeHT no Beidopy 4

4 |KnetoyHast OMOTEXHOJIOTHS KB1226 5 2
Beenenne B OMOTEXHOIOTHIO VB1226
KommnoHeHT 1o BbIOOpY S

5 |Anaromus 1 (HU3MOJIOTHS YEIOBEKA M )KUBOTHBIX AFChzh1227 5 2
OH3M0NIOTHS BBICIICH HEPBHON e TEIHHOCTH FVND1227
KoMmnoHeHT o BbIOOPY 6

6 [Cucremarnka pacteHuid SR1228 4 2
®nopa Kazaxcrana FK1228
KoMnoneHT no Beidopy 7

7 | Dusnueckas M KOJUIOWTHAS XUMUS FKH2229 5 3
XUMUs TOTUMEPOB HP2229
KoMmnoHeHT no BbIOOPY 8

8 |Dusmosorus pacteHuii FR2230 5 3
®DU3MOJIOTHS CTEITHBIX PAaCTCHHUI FSR2230

3. Tpoduaupyromme 1MCUUTIMHBI

KommnoHneHT no BeIoopy 1

1 |KowmHuarHOe 1 ca/l0BOE IIBETOBOJICTBO KSC2305 5 3
JlexopaTUBHOE CaIOBOJICTBO C OCHOBAMH JIAHAMAPTHOTO TPOEKTHPOBAHUS DSOLP2305
KomnoneHnT no Beioopy 2

2 |CoBpeMeHHBIE METOIBI PEMOAaBaHusA OUOIOTHH SMPB2306 4 4
MeTtovKa OpraHU3aIiy BHEKIACCHON pabOTHI M0 OMOJIOTHHI MOVRB2306
KoMmnoHeHT no BbIOOPY 3

3 |MHHOBAIMOHHBIE TEXHOJOTHH 00YYEHHS XUMUH ITOH2307 5 4
MeToarKa OpraHu3alii BHEKIACCHON paOOTHI M0 XUMUH MOVRH2307
KoMnoneHT no Beidopy 4

4 [Meroauka pereHus 3a1a4 Mo XUMHA MRZH2308 5 4
MeTo1MKa IPOBEJIEHNs] LIKOJIBHOIO XMMHYECKOT0 IKCIIEPHUMEHTA MPShHE2308
KommnoneHT 1o BoIdOpy 5

5 |TlpukiaaHas XuMus PH2309 5 3
XUMUAYECKUI CHHTE3 HS2309
KoMnoneHT no Be10opy 6

6 |XuMuueckas TEXHOJIOTHS HT2310 5 4
Opranuzanys Hay4HO-UCCIIEA0BATENILCKOM NEATETbHOCTH YUAIIUXCS TI0 XUMUHU ONIDUH2310
KommnoHeHT 1o Bb10OpY 7

7 |Dxonormyeckas v 3eJeHasi XUMUs EZH2311 3 4
Koopaunanmonnas xumust KH2311
KomnoneHT no Beioopy 8

8 |CoBpemenHas XUMHUs 1 XUMUYECKasi GE30TIACHOCTD SHHB2312 4 4
HaHOoTexHOJIOTHS B XUMUH NH2312




