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Heas. ChopMHUpOBaTh MpPENCTABICHHS 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 CTPOCHHE KIETOK, OCOOCHHOCTH CTPOCHHS KIETOK
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 MMPUTOTOBJICHUA (bI/IKCI/IpOBaHHbIX
npenaparoB KIETOK U TKaHEH.

OxugaemMble pe3yabTaThl H3YYeHHsI:

YMeTh: C TMOMOIIBIO MHKPOCKOIIOB PAaCCMATPUBATH IUTOJIOTHYECKHE U
TUCTONIOTHYECKHE MpenapaThl, CAMOCTOSATENHHO PaboTaTh C PHCYHKAMH H
H300paKEHUSIMU KIIETOK M TKaHeil; TeMOHCTPHPOBATh 3HAHHUS U CIIOCOOHOCTH
CPaBHHMBATh CTPYKTYPHI, CTPOCHHE, COCTABHBIC KOMIIOHEHTBHI, ()YHKIHH,
pa3BHUTHE, CBOWCTBA, PAa3INYHBIX KJICTOK, TKAHEH; IPUMEHSITh TEOPETHICCKHE
3HaHUS W HAaBBIKA HCIONB30BAHKMS J1abOpaTOPHOrO OOOpYAOBaHUS IS
pCILICHHST MPAKTUYCCKHX 3a/a4 M B JKCIICPUMEHTAJBHBIX HCCICIOBAHMUSIX;
JIODKCH  OCBOMTH  BJIaJeTh: METOAMKY NPHIOTOBICHHS LHUTO- U
THCTOJIOTMYECKHX MPENapaToB; MaTepUal O TUIAX KIETOK U OCHOBHBIX BHIAX
TKaHeil; 3HaTh CJCAYIOIINE BHABI Ja00PAaTOPHBIX HCCIICIOBAHUIA: OCHOBHBIC
OPHHIMIBL TEOPHH KICTOK, METOObl HCCIEIOBAHHMSA KICTOK M TKaHEil;
cTpoeHre U (YHKIMM KIETOK W OPraHOMJOB KIETOK; AuddepeHunanus u
MEXaHMU3Mbl KIETOYHOrO paCHpEACNCHHs; METOAUKY H3YYCHHSl CTPOCHHUE,
Kraccu(pUKALHIO TKaHel B OpraHu3Me.
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Heab. O3HakoMIIeHHE CTYAEHTOB C COBPEMEHHBIMHU IIPEJCTABICHUSIMHU O
CTPYKTYpHOH OpraHM3alMd M NpHHOUIAX (YHKIMOHMPOBAHMS HMMYHHOMN
CHCTEMBI YEI0BEKa.

Conep:xanue. ImmyHONOrHA Kak Hayka. VcTopus pa3BUTHSI UMMYHOJIOTHH.
3HayeHne NOCTKEeHNH MMMyHonorud. Teopun mMMmyHnTeTa. @OpMUpOBaHHE
BPOXKICHHOTO ¥  NPHOOPETeHHOro HWMMyHHTeTa. Hecrenmduaeckuit
nmMmyHUTeT. OOmIas opraHu3anus W OpraHbl UMMYHHOH cuctembl. OOmas
XapaKTepUCTHKa  crnenuduaeckoro  (IMMGOLUTAPHOrO)  HMMYHHUTETA.
NmvmmyHouuTel. MonekynspHas UMMyHosIOrHs. KieTouHass ©MMYHOJIOTHS.
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, IMMYHOKOMIICTEHTHBIE KJIETKH, NIMMYHHBIH OTBET,
MMMYHHasl TaTOJOTHS, MEXaHM3Mbl AayTOMMMYHHBIX DEAKIMH; JOIDKEH
yMeTb: NOHMMAaTh LIENb W 3aJa4dH, BUJICTh MPAKTUYECKYIO HaNpaBICHHOCTh
MMMYHOJIOTHH, WMEIOIIEH pemaromee 3HA4YeHHE [UIS  JHAarHOCTHKH,
PO HITaKTHKH, JeYCHUS MH(EKINOHHBIX, aNJIeprUIecKuX,
MMMYHOZIE(HUIINTHBIX, ayTONMMYHHBIX, OITyXOJEBBIX 3a00NICBaHMUI; JTOIKEH
BJaJeTh. TEOPETHYECKUMM 3HAaHMAMH O MeXaHW3Max (DOPMHPOBAHUS
BPOXKAECHHOTO ¥ MPHOOPETEHHOr0 NMMYHHTETA B OPraHU3Me UeNIOBEKa.
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COBPECMCHHOM COCTOSSHUHU H HOBEHUIIHX JOCTWIKCHUAX, a TAKIKC pPa3BUTH Yy
CTYACHTOB 'CHECTUYCCKOC MBIIIJICHUC.
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Conep:xkanme. lctopus pa3BUTHS TEHETHKH, MaTepHUajbHbIE OCHOBBI
HACJIEACTBEHHOCTH W W3MEHYMBOCTH, CTPYKTypa W THUNBI HYKJIEHHOBBIX
KHCJIOT, THITBI PA3MHOXCHHS OpPTaHW3MOB, MOHO-, TH- W TIOIUTHOPUIHOE
CKpELIMBAaHKUE, 3aKOHOMEPHOCTHM  HACJIENOBAaHMA NPU3HAKOB, OCHOBBI
TEHETUYECKOr0 aHaIu3a, XpOMOCOMHAs TEOpHUsl HACIEACTBEHHOCTH, BUIBI U
NPUYUHBl W3MEHYMBOCTH OPraHU3MOB, CTPYKTypa T€HA, COBPEMEHHOE
COCTOSTHUE TTPOOIIEM TeHETHKH.

O:xungaemble pe3yJibTaThl U3YUEHUs :

3HaTh: MpeaMeT W 3a7add oOIIeH W MOJICKYJISIPHOW TeHETHUKU, UCTOPHIO €€
pa3BUTHS; MaTepUAIIbHBIE OCHOBBI HACJIEACTBEHHOCTH W W3MEHYMBOCTH,
CTPYKTYpy M THUIBl HYKIEHUHOBBIX KHCIOT, PAa3MHOXEHHUE OpPraHU3MOB,
3aKOHOMEPHOCTH HACIIEOBAHUs IPU3HAKOB, OCHOBBI T€HETUYECKOr 0 aHAJIN3a,
XPOMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH, BUABI U MPUYUHBI HU3MEHYUBOCTH
OpraHW3MOB, TOHKYIO CTPYKTYpY I'€Ha, OCHOBHBIE MOJIEKYJISIPHBIE KIIETOYHbIE
MEXaHU3MBbI, COBPEMEHHOE COCTOSHHE MpPOOJIEM T'CHCTHKH, YMETb: BECTH
oubnuorpaduyeckuii  MOMCK  JIUTEPATypHBIX  UCTOYHHUKOB;,  pelIaTh
TEHETUYECKUE 3aJaud Ha CKpEIIMBAaHUE; IPOBOAUTH SKCIEPUMEHTHI IO
WM3YYEHUIO HACJIEJCTBEHHOCTH U M3MEHYUBOCTH; IEMOHCTPUPOBATh 3HAHUS U
CIOCOOHOCTh CPAaBHUBATH CTPYKTYPHI, CTPOCHHE, COCTABHBIC KOMIIOHCHTBI,
(hyHKIMK, pa3BUTHE, CBOKMCTBA, HACJICIOBAaHMEC M W3MCHCHHE MPH3HAKOB
Pa3MYHBIX KJIETOK, TKaHEW; MMeTh HABBIKM: TIOCTPOEHHUS BTOPOH Lemu
JIHK, uPHK; onpenenenus aMHHOKUCIOTHOTO cocTaBa OenkoB mo JIHK wmu
nPHK; noctpoenus pemerku [lenHeTa ais pemieHus 3aaad; UCHOIb30BAHUS
THOPUAONOTMYECKOr0 MeTO/la M3YYEHHUS 3aKOHOMEPHOCTEH Haclle0BaHUs
MPU3HAKOB; COCTABJICHHUS POJOCIOBHBIX; COCTaBJIEHHUS IPOTHO3a Pa3BUTHS
HACJICAICTBEHHOTO 3a00JICBaHUSA Y HOCUTENS IaTOJOTHYECKOr0 TI'€HA HJIH
MPOTHO3a POXACHHS PeOEHKA ¢ HACIEACTBEHHOM MaTOIOr HEH.
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Ieab. CdopmupoBaTh COBpEMEHHBIE NPEACTABICHUS O TEOPETHUECKUX
OCHOBaX CEJEKIUH PACTEHUH, OCOOEHHOCTSX OpraHU3allid PacTUTEIBHOTO
TEHOMa, KJIACCUUECKMX M COBPEMEHHBIX METOJaX CO3/aHHUs IEHETHYECKOro
pa3HO00pa3us, OLEHKH ¥ 0TOOpa CEIEKIMOHHOr0 MaTepraa.

Conep:kanue. OcobeHHOCTH TeHOMa pacTeHHi. OCHOBHBIE METOIBI
TEHOMHOro  aHanu3a. OYHKIMOHMPOBAaHHE  MHUTOXOHIPHAIBHOTO U
IJIACTHAHOTO TeHOMOB. MyTallMOHHAsS ¥ MOAW(DUKAINOHHAS M3MEHYUBOCTh
y aBrononumionnos. IloaummounHeie psgsl. OtpaneHHas THOpHUAN3ALUL
ANNONONUIIIONANS ¥ BO3HUKHOBEHHE KYIBTYPHBIX pacTeHHH. MeTosl
aHalIM3a TOMEoJoruu XpoMocoM. CrocoObl MONYyYEHHsI aHEYIIOHOB.
AHaNOrM4HBlE M TOMOJOTHYHBIE MYyTalMd. XJIOpO(WIBHBIE MyTalWH.
XpOMOCOMHass U T€HHOMH)KEHEpHasl CeleKLUus pacTeHud. Bo3mokHOCTH M
JOCTI)KEHHS TeHETHUECKON MH)KEHEPHU.

Osxkupaemble pe3yabTaThl H3YYeHN:

3HaTb: OCOOEGHHOCTH TE€HOMAa pACTCHHUH, OCHOBHbIE METOIbl TCHOMHOI'O
aHaM3a, (PYHKIIMOHUPOBAHNE MUTOXOHIPHAIBHOTO M IUTACTUAHOI'O FEHOMOB,
MYTalMOHHYI0 M MOJM(UKAIMOHHYI0 M3MEHYHBOCTH y aBTOIOIHUILIONIIOB,
TIONUIUIONHBIE PSAbI, OTAAICHHYIO THOPHAM3ALMIO, AJUIONOIUIUIONINIO U
BO3HMKHOBEHHE KYIbTYpPHBIX PAcTCHHH, METOAbl AHAJIN3a TOMEOJIOTHH
xpomocoM, CrocoObl  MONTy4eHHWsS  aHEYIUIOMIOB, aHAJIOTWYHBIE U
TOMOJIOTUYHBIE ~ MYTAallMH,  XJIOPO(QHIBHBIE  MYTalUH, OCOOCHHOCTH
XPOMOCOMHOM M TE€HHOWHXXEHEPHOW CENEKUMU PACTEHUH, BO3MOKHOCTU HU
JOCTID)KEHHMS TEHETHYECKOM WHKEHEPUH; YMeTh: OpPHEHTHPOBAThCS B
COBPEMEHHON Hay4yHOH JIMTEpaType IO TEHETUKE W CEJIEKLHMH PACTEHUH,
AQHATM3UPOBAaTh THIIBl HACIEJOBAHMS CEJIEKIMOHHBIX MPU3HAKOB, THIIBI
TEHETHYECKOH HM3MEHYMBOCTH, BO3HMKAIOIIME I10Jl BIMSHHEM MYTareHHbIX
(akTOpOB; BJIaJeTh: HaBBIKAMH pabOTBl C JIUTEPATypoOH, BKIIIOYAs
MEePUOANYECKYI0  HAyYHYI0  JINTEpaTypy; HaBbIKAMH M  METOJaMH
WCCIIEeIOBAaHNN OMOIOTMYECKNX OOBEKTOB; HABBIKAMHU ONMCAHUS KapHOTUIIOB
pacTeHHil.
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Heab. [lo3HAKOMUTH CTYIEHTOB C OCOOEHHOCTSIMH CTPOCHHS, CBOWCTB,
KimaccupUKaMy W HOMEHKJIATYphl TPOKAPHOT M  MHUKPOCKOIIMYECKHX
sykapuor. [lokazars oOmebnonornaeckoe 3Ha4YeHNHE JOCTIDKEHHI B 00nacTu
MUKPOOHOJIOTHH ¥ BHUPYCOJOTHH, OCBETUTH pPOJIb MHUKPOOPTaHW3MOB B
pa3BUTUM ~ OWMOTEXHONOTMH, IHUIIEBOM  MPOMBIIIIEHHOCTH,  CEIbCKOM
XO3SHCTBE, METAUTYPTHH U APYTUX OTPACIs.

Conep:xanne. Mukpobuonorust kak Hayka. CpaBHHTENIbHAS! XapaKTEPUCTHKA




MPOKAPHOT, SYKAPHOT, BHUPYCOB: KIETOYHAS OPTraHM3aIUsa, MHOrooOpasue
TUTIOB TIMTAaHUS W JBIXaHWS, YypPOBEHh OOMEHAa BEIICCTB, OSHEPTHA
Pa3MHOXCHHUS, TEHHBIM mMmapa3sutusM. Mopdoiorus, aHaTOMHUS, POCT U
pasMHOXeHHe Oakrepuii.  CHCTeMaTHKa MHKPOOPTaHU3MOB.  DKOJOTHS
MHKPOOPTaHU3MOB. B3anMOOTHOIIEHHS] MUKPOOPTaHU3MOB C PAacCTEHHUSIMU,
JKUBOTHBIMH,  4YeioBekoM. CumOuoTHueckue  CBsA3W.  [lapa3utuswm.
Mopdororus, cTpyKTypa ¥ XUMHUYECKHH COCTaB BHUPYcoB. Kiaccubukarms
BHUPYCOB.

O:xungaemble pe3yJibTaThl U3YUEHUs :

3HaTh: OCHOBHBIE CBOWCTBA, CTPOGHHE, CHCTEMATUKy, OKOJOTUIO
MHUKPOOPTaHU3MOB; HX KIaCCU(PUKAIIUIO, POJIb B TIPUPOJIC U JKU3HU YETIOBEKA;
LIaPCTBO BUPYCOB, UX HCIIOJB30BAHUU B IMPOU3BOJICTBE POTHUBOBUPYCHBIX
BaKIIVH; OHONOTHYECKHE 0COOEHHOCTH MHKPOOPTaHU3MOB,
00yCITaBIUBAIONIMX TIOpPYY MHUIIEBHIX IPOAYKTOB, YMETh: CIIOJIh30BaTh
JUTEPATypy B 00JACTH MHUKPOOWOJOTHMH U BHPYCOJIOTHH; JEMOHCTPUPOBATH
3HaHUSA M CIIOCOOHOCTh CpPABHUBATh CTPYKTYPBI, CTPOCHHUE, COCTABHBIC
KOMITOHCHTBI, (DYHKITUH, Pa3BUTHE, CBOMCTBA, HACICIOBAHHC U W3MCHCHHE
MPU3HAKOB M WCIOJNb30BaHHE  PA3NUYHBIX  MPOKAPUOTHUECKUX U
JSYKapUOTHUECKUX KJIETOK; MPUMEHSATh TEOpeTUYeCKHe 3HaHHUs W HaBBIKU
HCIOJIb30BAaHUS U3MEPHUTENILHBIX MPHOOPOB, J1a00OPaTOPHOr0 00OPYIOBaHHUS,
IIUTOXUMHUYCCKUX, OMOXMMUICCKUX METOIOB M3YUYCHUS Pa3IMIHBIX OOBEKTOB
OKpyXKaloIled cpeapl I pelleHus IpakTHYecKHX 3aJad M B
3KCHepI/IMCHTaJ'lI)HI>IX HUCCICAOBAHUAX, BJAAE€Th.: MCTOJaMH, ITO3BOJIAOIIMMHA
BBISIBJIATH HCIIOCTOAHHBIC DJICMCHTHI MI/IKpOOpFaHI/IBMOB; BBIICICHUS YUCTBIX
KyJ'lI)Typ MI/IKpOOpFaHI/ISMOB u 1/13yqu1/1ﬂ nux 6I/IOXI/IMI/I‘{GCKI/IX CBOﬁCTB
METOJaMU MHKpOGI/IOHOFI/I‘ICCKI/IX HCCJ’[C}IOBaHHI‘/‘I, HC]'IOJ'IB?,yeMbIX JJIs1 OLICHKU
00BEKTOB OKPY/KAIOLIEH CpeIbl.

Ieab. ®opMupoBanue 3HaHUI, YMEHUH W HABBIKOB 11O OOIIEH, TOYBEHHOH U
CENbCKOXO3SHCTBEHHOM MUKpPOOMOJIOTHH, IIOHMMAHHE PpOJNU IOYBEHHBIX
MHKPOOPTaHU3MOB B arpO3KOIOIHYECKHX MPOLIECCaX.

Coaepsxanue. Vcropust pa3BUTHsl TOYBEHHOH MHKpoOHonoruu. OCHOBHbIE
IpymIbl OakTepuii M aKTHHOMMIETOB, BCTPEYAIOIIMXCSA B MOYBaX. YdacTue
NOYBEHHBIX MHUKPOOPIaHM3MOB B IPEBpPAILlCHHH BEIIECTB M OSHEPIHU B
ouoctepe n QpyHKUMOHMPOBAHUU OHOreoneHo30B. [TouBooOpa3oBaTenbHbIE
IPOLIECChl. OKONOTUsL M Treorpadusi IOYBEHHBIX MHKPOOPIaHH3MOB H
BOIPOCHIOMOIUATHOCTUKY I0YB. THIBI OHOJIOTMYECKUX CBA3EH B MHpe
NOYBEHHBIX OpPraHM3MOB. BblneneHne H KyJIbTHBHPOBAHHE IIOYBEHHBIX

Wrorog | MMKPOOPraHHU3MOB..
Ixons ast Osxkupaemble pe3yabTaThl H3YYeHN:

MouBeHHas MBI rocyza | 3HaTh: MOp(OIOTHIO,  CHCTEMaTHKy, (H3HONOTHIO U DKOJOTHIO
MHKPOGHOIOTH Kype pctBen | MAKPOOPraHH3MOB, POITb MHKPOOPTaHW3MOB B MPEBPALICHUAX PasTHYHBIX
s GHOIOT Hast COCIMHEHUH M XUMMYECKHX OJJIEMEHTOB B II0YBE; YMeTh: OIpEICIATh
uu arTecta | OMOTOTHYECKYIO  AKTMBHOCTH IOYBEI M HPEMIAraTb  CHOCOOBI e
st perynupoBaHus, HCTIONB30BaTh OMOMHIUKALINIO, O6uoTecTsl;
JEMOHCTPHPOBATh 3HAHUS M CIIOCOOHOCTh CPaBHUBATH CTPYKTYPHI, CTPOCHHE,
COCTaBHBIC KOMIIOHEHTHI, (DYHKIMH, Pa3BUTHE, CBOICTBAa, HACIECIOBaHWE U
WM3MEHEHHE TPHU3HAKOB U HCIONb30BAHUE PA3JINYHBIX MPOKAPHOTHUECKUX U
9YKapUOTHYECKUX KIIETOK; NPUMEHSTh TEOPETUUECKHE 3HAHWSA M HAaBBIKH
HCTIONB30BaHUS M3MEPHUTENBHBIX MPUOOPOB, Jab0opaTOpHOro 000pyIOBaHUS,
LUTOXUMHUYECKUX, ONOXMMHUUECKUX METOJOB H3YUCHHS PA3JIMUHBIX 00HEKTOB
OKpYy)KaroIiel cpeapl sl  peumieHHs NpakTHIeCKMX 33dad U B
9KCIIEPUMEHTANBHBIX HCCICOBAaHMAX; BJaAeTh KyIbTYPOH MBIIUICHNUS,
CIOCOOCH K O0OOIIEHHI0, aHAIN3Y, BOCHPUSATHIO WH(POPMAIINH, ITOCTAHOBKE
LEMH ¥ BBIOOPY IyTeil e€ MOCTIKEHHUS; TOTOB K KOOIEpaluy C KOJUIEraMHu,

paboTe B KOJUIEKTHUBE. .
Hean. Boopyxurs Oymymiero crenuanmcra - OHOTEXHOIOTa COBPEMEHHBIMU
Utoros | MPEICTaBICHUSIMA O HauOoJIee MNEPCIEKTHBHBIX HAMPABICHUAX Pa3BUTHA
[ Ikonb ast KJIETOYHOM OWOTEeXHONOTMM B MHpe, TII0Ka3aTh €€ B3aUMOCBS3b C
Kuerounas HBIH rocyga | JAOCTIDKEHHSIMA B OOJNAcTH MOJEKYISpHOM OHOIOruy, KIETOYHOH U
OMOTEXHOJIOTH Kypc PCTBEH | MONEKYIIpHOH  Onopm3uke, OHOXMMHH, MOJNEKYIIPHOM  TI'CHETHKH,

[ Ouoror Hast MHUKPOOHOJIOTHH, MOJICKYJIIPHOH MIMMYHOJIOTHH 1 OMOMH(OPMAaTHKY.

un atrecta | Conep:kanue. Kparkas wcropuss W STambl  pasBUTHS  KIETOYHOH
s OnotexHOMOrMM. TeopeTHdecKue OCHOBBI KIJIETOYHOH OHMOTEXHOJIOTHH.

I'enommnka, mnporeomMuka ¥ OuomHpopmaTtnka. OOBEKTH KIETOYHOU




6norexHonorun. Knetkn m cyOKJIeTOYHBIE MaKpOMOJIEKYISIPHBIE CTPYKTYpPBI
W WX WCIOJb30BaHWE B KJIeTOYHOH OwmorexHomoruu. Comarnaeckas
rudpunu3anys. Kiterounass OMOTEXHONOTHST MUKPOOMOIOTHYECKUX CHCTEM.
[Iprmenenne KiIeTOYHOW OWOTEXHOJOTMH B JYKApHOTHYECKHX CHCTEMaXx.
Kneroynass OMOTEXHONOTMS B MEAWIMHE, CENbCKOM XO3SHCTBE M OXpaHe
OKpY’Karomlen cpenpl.

O:xupaemMble pe3yabTaThl U3YYeHH:

3HaTh O. mpeaMere, 3ajadax, WCTOPUM Da3BHUTHA, OOBEKTaX, MeEToJax
KJIETOYHOW OMOTEXHOJIOTHH, MEPCIIEKTUBHBIX HAIPABJICHUSIX W TEHJCHINU €€
pasBUTUS B COBPEMEHHOM  MHpE,  KJIETOYHOW  OHOTEXHOIIOTHH
MHUKPOOHMOJIOTHYECKUX  CHCTEM, TEeHHOM  WHXKEHEPHUH,  JIOCTHKECHUSIX
KJIETOYHOW OMOTEXHOJIOTHH, SKOJOTMYECKMX acleKTax OHOTEeXHOJIOIWH;
yMeThb: KPUTHYECKU aHaJIM3HPOBaTh Hay4HbIC 9KCIIEPUMEHTHI,
JIEMOHCTPHPOBATh 3HAHWA W CIOCOOHOCTH CPaBHHMBATH KIIETKH, TKaHH W
BHEKJIETOYHBIE CTPYKTYpBI; MPUMEHSTH TEOPETHYECKWE 3HAHMS W HaBBIKH
UCIIOJIb30BaHMsl J1TAOOPaTOPHOTrO OOOpPYNOBaHUS, IIUTO- U OHOXUMHYECKHX
METOJIOB M3YUEHHUs Pa3IMYHBIX OOBEKTOB OKPYKAIOIIEH Cpebl ISl PelIeHHs
MPaKTUYEeCKUX 337ad M B OKCICPUMEHTANbHBIX HCCIEIOBaHMAX; BIAJETh
HABBIKAMM padoTHI co CTeMaTU3UPOBAHHBIM 112a00paTOPHBIM
000pyI0BaHUEM JIJIsl pelIeHHs] TIPAKTUYECKHX 3a/1a4.

Heab. CdopmupoBarh cucTeMy 3HAaHMH O HAyYHBIX M THPAKTHYECKHX
acreKTax OMOTEXHOJOTHH, OCHOBHBIX KpPUTEPHSX BBHIOOpA OMOIOTHYECKHX
00BEKTOB ¥ COBPEMEHHBIX METOJaX CO3/IaHHsI OMOJIOrMYECKIX TPEnapaToB.

Conepixanue. Ilpeamer, nenw, 3amaud o NEePCIEKTUBbl  Pa3BUTHUS
OouorexHonorun.  Bo3MOKHOCTM ee TpUMEHeHHs B (apMakoJIoOTMH |
MEIWIIMHEe, B OXpaHe TNPHPOAbI M B XO3SMCTBEHHHIX wensx.  HoBble
HampapleHus OHOTEXHONOrMH.  PacTuTenbHbIE M IKMBOTHBIE OOBEKTHI
OMOTEXHOJOTMM KaK HWCTOYHMKH OHONIOTMYECKH AaKTUBHBIX  BEIIECTB.
Mukpooprann3msl (0akTepUH U BBICIINE TPOTUCTHI) KAK OCHOBHBIE OOBEKTHI

UTOros | & rexonormn B MEIULUHE, CEeIbCKOM Xo3siictBe. Mcnonb3oBaHue
B LHKO? b ad MHKPOOPTaHW3MOB B F'OPHOJ00BIBAIOIIEH TPOMBILIIIEHHOCTH.
BeJeHHe B HBIN rocyna
GHOTEXHOIOI ] Kype peTBeH Osxkupaemble pe3y/1bTaThl H3YYCHUS: )
o Grosor Hast 3HaTL 0: HAay4yHBIX OCHOB OHOTEXHOJIOIHH; OCHOBHBIX HapaB/IeHHUH
- arTecra | MPOM3BOICTBA TOIE3HBIX BELIECTB; OCHOB HHKCHCPHOH OH3UMOJOIHH;
s METOJOB W BO3MOXHOCTEH T€HHOM M KIETOYHOM WH)XEHEPUH; OCHOB
TEXHOJIOTUYECKOH OMOHEPreTUKH M OHOJOTHYECKOH NepepabOTKH CHIPHS;
UCIIOIb30BaHMsl OMOTEXHOJIOTMH KaK albTEPHATHBHI B CEIBCKOM XO3SHCTBE;
OCHOB JKOJOTMYECKOW OHOTEXHOJOTMH; YMeTb: OpPHEHTHPOBATHCS B
COBPEMEHHBIX HAIPaBICHUAX M METOJaxX OMOTEXHOJIOTHH; HCIONb30BaTh
3HaHMA O OWMOTEXHOJIOTMM MPU M3YYCHHH CHEUHANbHBIX JUCIHIUINH;
INPUMEHSTh TONy4EHHbIC 3HAaHMA B  PAIMOHAIBHOM  HCIOJIb30BAaHUU
NPUPOIHBIX PECYPCOB M OXpaHE OKPYXKAIOLIeH Cpeabl; HCIONb30BaTh
HONy4eHHbIE JaHHBIE NPU HANMCAaHUU pedepaToB; BJAAeTh NPHKIATHBIMH
acrekTaMu OHOJIOTHH. .
Heab. Boopyxurs Oyxmymiero crnenpanicra 3HAHUAMH 00 aHATOMHYECKOM
CTPOCHUH M 3aKOHOMEPHOCTSAX JXM3HEHHBIX IPOIIECCOB, IMPOTEKAIOMUX B
OpraHM3Max 4eJI0BEKa M KUBOTHBIX.
Conep:xkanue. AHatoMus W (U3HONOTHS 4UYeEJIOBEKa W JKUBOTHBIX Kak
B3aMMOCBsI3aHHbIE HayKu. CTpOEHHE XMBOTHOW KJIETKH M €€ OTIHYHE OT
pacturensHOM. Kiaccupukamms u cTpoeHHE JKMBOTHBIX TKaHed. Oprassl,
cucreMbl opraHoB. CBsS3p (QYHKOWHA OpPraHOB C WX CTPOCHHEM
Hroros (MopdodyHKIIMOHATPHAS ~XapaKTepUCTUKA). ODU3HONOTHUS ©  PETYIus
AHaTOMHA H uron ai OCHOBHBIX CHCTEM OpraHoB: Bo30yamMbix, IIHC, ceHCOpHBIX, CepaedHo-
¢pusunonorus orust u rocyna COCYIIUCTOM, NBIXaTEIHHOW, BBINCIUTEIBHON, NHIIeBapuTeNnbHOH. OOMeH
YeJIOBeKa M rucron | P CHT:;H BEIIIECTB.
KHBOTHBIX orus aTTecTa O:xuaaemeblie pe3yJIbTAThI H3YYCHUS:
1A 3HaTh. CTPOCHHE JKMBOTHOW KIIETKH, TKAaHEW, OpPraHoB, CHCTEM OpIaHOB;

CBA3b q)yHKIIPII;’I OpraHoB € HX CTPOCHUCM; (1)I/I3I/IOJ'IOI'I/IIO U peryrsiauro
OCHOBHBIX CHCTEM OpTaHOB B OpPraHU3M€ YCJIOBEKAa M XUBOTHBIX; YMETb:
OpoOBOAUTL COMATOMETPHUILO, (1)1/131/10Merp1/1}0; NPUMCHSATH OHOJIOTHUECKHE
3HaHUusA I 00BSICHEHUS opoueccoB M SIBIICHHI JKHU3HECACATCIBbHOCTH
COOCTBEHHOI'O opraHm3Ma W OPYIrux JKHUBOTHBIX; BJIAa€Th: HaBBIKAMU
MOp(i)OHOFH‘{eCKOI}’I u (1)I/I3I/IOHOFI/I‘ICCKOI\/'I OLCHKHU OpraHnu3Ma 4YCJIOBCKa B
AHTPOIMOJIOTMICCKUX UCCICTOBAHUIX.




eab. M3ydyeHne OCHOBHBIX MPUHIMIIOB BBHICIIEH HEPBHOM JESTENBLHOCTU
JKUBOTHBIX ¥ 4YEJIOBEKa, (PH3HOIIOTHYCCKUX MEXAaHU3MOB TIOBCIICHUS,
CTPYKTYpHI TIOBEJEHUYECKOTO aKTa.

Conep:xxanue. Yuenne o BHJI. @yHkuuoHanbHas oOpraHum3anusl MO3ra.
CeHCOpHBIC CHCTEMBI: TPHUHIUIEI CTpoeHUs W (GyHKIuU.  CEHCOpHBIC
CHCTEMBIL: 3pUTEIbHAS, CITYX0Bas U UX OoTAeNbl. Kiaccudukarus pementopos.

Uroros | BHI. OcHoBHbIE TMOHSATUS U NPUHIUIBIL besycnoBHble U yCIOBHBIE
DU3HOIOrHs xons as pednekcel.  IlamsaTe W pasnuuHble THIBI Kiaccupukanmu. CTpyKTypHO-
BLICIIT e HBIN rocyia | (pyHKIMOHaJIbHBIE OCHOBBI maMsaTH. COH: 3HaueHHe W BUIBL OMonuu. Mx
. Kypc pcTBeH | ponb B opraHmzanuu noseaeHus. OcoOGenHoctn BH/I wenoBeka. Peub u ee
HEpBHOU ouoror Has (dbyHkmu. Bzaumozericteue 1 1 2 CHTHANBHBIX CHCTEM.
AEATEILHOCTH un aTTecTa | OKkMaaeMble pe3yJIbTAThI H3YYeHUs
s 3HaTh MeXaHM3Mbl pPalOTHl TOJIOBHOI'O MO3Ta, MEXaHU3MBI IPOTEKaHUS
TICUXOJIOTMYECKHX MPOLECCOB; BAAAETh JOCTATOUHBIM apCeHAJIOM IPEIMETa;
yMeTb TNPUMEHATh OWONOrMueckre 3HaHWs il OOBSICHEHHS IPOLIECCOB U
SBJICHUH  KM3HENESTENbHOCTH COOCTBEHHOI'O OpraHM3Ma ©  JAPYTHX
Npe/CTaBUTENeH LapCTBa >KUBOTHBIX, C YKa3aHHEM HX TaKCOHOMHYECKOH
TPYNIbl,  aHATOMHYECKUX,  MOP(OJOrMYECKUX M  IKOJOTMYECKUX
0CcO0EHHOCTEH.
Heab. ®opMupoBaHue y CTYIEHTOB TEOPETUUECKUX U NPAKTHYECKUX 3HAHUN
MO0 COBPEMEHHOW CHCTEMAaTHKE PACTEHHH, NPUBUTHE CTYJISHTaM YMEHHH W
HaBBIKOB CaMOCTOSITEJIbHOW pabOThl C paCTUTENILHBIMH O0OBEKTAMH, Pa3BUTHE
MHTEepeca K MPOBEACHHI0 HAYYHBIX UCCIEOBAaHUN B 00MacTH (IOPUCTHKH U
CHCTEMaTHKH.
Conep:xanue. OO0Iast XapakTepUCTHKA HU3IIUX U BBICIIMX PACTEHHM, OTIEN
CHHE-3€JIeHbIe BOJOPOCIH, OTAEIBl BOAOPOCHEH: 3eNieHble, XapoBHIE,
9BIJICHOBBIC, MUPPOGHUTOBBIC, JKEITO-3€ICHbIC, TUATOMOBBIC, OTAeN [ puOHI,
oraen JIumaiHuky, BeICIIME pacTeHus, OTAeHbl: MOXOBUIHbIC, PUHHODHTEI,
Yuebn IInaynoBunnele, XBoweBble, IlanoporHukoBuansle, oraen I'onocemMeHHsbIE,
0- otaen IlokpeIToceMeHHBIE pacTeHus, Kiaccel: IBymonpHble, OTHOAONBHEIE.
NONCBA | Ofmas  XapakTepuCTHKA,  BAa)KHEMIIME  HANPABICHHS  SBONIOLMN.
A I'epOapuzanys u onpeneneHue BUIOB PACTEHUH.
Iikoms | "P¥™ | Oxupaemsbre pe3yJbTaThbl H3y4YeHHSI:
C HbIit Ka 3HaTh:  MHOrooOpasue  pacTUTEIBHOTO  MHpA,  IPOCTPAHCTBEHHOE
HCTEeMaTHKA (m3yue 9
. Kypc pacmpenienieHie, CTPOSHUE, BOJIIOLMIO, CUCTEMATHUECKUE TPYMIIbl PACTEHUMH;
pacrennu Ouomnor BH};IZZO TAKCOHOMHMYECKHUE KATErOPUH, NPUMEHSIEMbIE B COBPEMEHHOM CHUCTEMATHKE;
nn o HH3IIME WM BBHICIIME PACTEHUs KaK OCHOBHBIE 00pa30BaTEeNM COBPEMEHHOIO
cocrap | PACTHTCIBHOTO IOKPOBA; O?’beM CHCTEMATIMECKHX TPy, reorpaduyeckoe
a pacipocTpaHEHHE PACTCHU, pOJIb PAacCTEHHH B HKOJIOIMYECKHUX CHCTEMaX;
pacren | MPAKTHYECKOE 3HAYCHME CBOWCTB DACTCHMH PA3IMYHBIX TPYMIL; yMeTh:
) pacipenenaTb pacTeHus 10 TpylnaM; MWCIOIb30BaTh Ha IPaKTHKE
XO3SHCTBCHHBIE CBOMCTBAa MpeACTaBUTENEH pacTeHHH; MPOBOIUTH aHAIM3
MIPEATaracéMbIX  PACTHTENBHBIX OOBEKTOB, OCHOBBIBAACh HAa 3HAHMAX
AHATOMHYECKOH, MOP(OIOTHYECKON W (PH3HOIOTHIECKOH XapaKTepUCTHUKU
pacTUTENFHOTO OpraHu3Ma, TIPUHLUITAX nx CHCTEMATHIECKON
KITaccU(UKamy, a TaKKe 3aBUCUMOCTH MX CTPOCHUS M (DYHKIMH OT yCIOBHH
CYILIECTBOBAHUS, YMETh COCTaBJIATh JAUXOTOMHUYECKHX KIIIOYH; BIAJIETh
HABBIKAMM: OIpPEICNCHNS PAcTeHHWH, NPHUHAUISKAINX K CIOXHBIM B
CHCTEMaTHYECKOM OTHOIICHHM TPYIaM; MUKPOCKONHUH, IpenaprupOBaHMI,
3apHCOBKH, paboThI ¢ repbapueM; pacipeeleHus] PACTeHHUsI 110 TPYIIIaM.
Vueon | Heab. @PopMupOBaHME KOMIUIEKCA 3HaHUMH 00 OCOOEHHOCTAX —(QIIOpHI
o- Pecnyonukn Kazaxctam m  BKO, myTsx © 3aKOHOMEPHOCTAX HX
moneBa | POPMHpOBaHMS, CHCTEMAaTHYECKOM, OSKOJOTMYECKOM U  CTPYKTYPHOM
a pa3HoOOpa3uM pacTeHUH, a TAaKKe XapaKTEPUCTHKH MX POJH B OMOICHO3aX,
1 HpaKTH | XO3AHCTBEHHOM 3HAYCHHUH M OXPAaHE.
KoIb Ka Conep:xanue. OcoOeHHOCTH pacmperienieHns: KnmuMara, mous u ¢uopsl PK n
diopa II:HIE (m3yue | BKO, uHTpOIyKIMS ApEBECHO-KYCTAPHUKOBOH (HIIOpHI, KyIbTYpHast ¢uiopa u
Kaszaxcrana 6Hzﬁor HHE COPHSIKH, METOIBl (IIOPHCTHYECKUX HCCIENOBAaHWH, CHCTEMAaTHUYECKHN
. BU10BO | ananu3 ¢uopsl PK 1 BKO, 6momopdusiii ananmns (Giaopsl, GUTOIEHOTHYECKUN
ro aHanmu3 (IOpBI, SKOJMOTMYECKHE TPYNNbl PACTeHUH, aHAIN3 >HAEMHU3MA,
COCTaB | penukTOBOCTH, 00BEKTHI KpacHoil kHuru. ['epbapumzamms u omnpenencHue
a BUJIOB PACTEHHUH.
pach)eH O:xkupaemble pe3yabTaThl U3YYeHU:
ni

3HaTh: TEPMHUHOJIOIHMIO AucHMIUIMHBL, ocodenHoctH ¢umopel PK u BKO,




COBPEMEHHBIE TTOIXO/bI K aHAIU3y (IIOPHI, IPHHIHUIEI T€000TaHNIECKOTO U
¢opucTiyeckoro  padOHMpOBAHMS, OCHOBHBIE  CHCTEMAaTHUECKHE U
9KOJIOTMYECKHE TPYIIBI pacTeHuil, ocobeHHocTH oxpaHbl ¢uopsl PK u
oOrmacTi B 3aloOBEIHUKE, HAIMOHAJIBLHOM IIapKe, 3aKa3HHKaX; YMeTh:
MIPUMEHATh 3HAHUS TpH  (IOPUCTHYECKUX HCCIEIOBAHHUAX, COCTABISTH
KOHCIEKTHl (JIOp M HMX aHaJU3, y3HaBaTh PEIKHE U OXpaHSEMbIE BHIIBI
pacrenuit PK, B Koyuteknusx, Ha pHUCyHKax, B IPUPOAE; NMPOBOANTH aHAIH3
npeiaraeéMblX  PacTUTEIbHBIX OOBEKTOB, OCHOBBIBASCH HAa 3HAHMAX
AHATOMHUYECKOH, MOPQOIIOTHYECKOH W (HU3MOJIOTMYECKON XapaKTEPUCTUKU
PAaCTUTENIBHOTO OpraHu3Ma, MIPUHIUIAX ux CHUCTEMaTHUYECKON
KIaccH(MKaINK, a TAK)Ke 3aBUCHMOCTH UX CTPOCHUS M QYHKIHWH OT yCIIOBHH
CYILIECTBOBAHUS;, BJAAETh. METOAWKOW (DIOPUCTUTUECKUX HCCIIETOBAHUMH,
NpUeMaMH ONHCAaHUSl PACTUTENBHBIX COOOIIECTB, METOAMKOHW ONpeIeleHHs
apeaJia BU/a, 3HAHUSIMH M YMEHHSMH IS ITPpO(hecCHOHaNbHOrO 00palleHus ¢
00TaHMYECKHMH 00bEKTAMH. .

Pusnyeckaa u
KOJLJIONIHAsI
XUMHUS
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Heas . IlpuoOpereHHe TEOPETHYSCKUX 3HAHUA MO (PU3MUCSCKON |
KOJUIOWZHOW XMMHHM ISl TIOCHENylolero 0Oojee TIyOOKOro H3ydeHus
JUCHUIUIMH TPOQWINPYIOLIEr0 [WKJIA, HEOOXOMUMBIX Ui  YCIELIHOW
peanuzanuu npohecCUOHATBLHOM AESTEIBHOCTH OaKaaBpa.

Conep:xxanue. BosHukHOBeHHE (QU3NYECKOW M KOJJIOMIHOMH XHMHUH Kak
CaMOCTOSITENIbHBIX AUCHUIIMH. OCHOBBI y4€HHMS O CTPOCHHMM BEIECTBA.
OCHOBEI XHUMHYECKOM TCPMOAVHAMUKU. Xumuyeckas KHHCTHUKA.
Xumuueckue paBHoBecus. PactBopbl. ®azoBble paBHOBecHs. [luarpammel
COCTOSAHHUSA. BHCKTPOXHMH‘ICCKHC MpOLECCHI. HOBerHOCTHbIe SABJICHHS.
JucnepcHele CUCTEMBI, MX YCTOMYMBOCTh M Koaryisiuusa. Ilomydenue u
OYUCTKA JUCTICPCHBIX CHUCTEM pPa3IMYHBIMHU MCTOAAMMU. OT}ICJ’ILHLIC KJIaCChbl
JUCICPCHBIX CUCTEM.

O:xunaaemble pe3yJIbTAThI U3YYeHHUS:

3HaTh: BO3HUKHOBEHHWE (U3MYECKOW ¥  KOJUIOMJHOM XUMHH  Kak
CaMOCTOSITENIbHBIX JIUCLUIUIMH; OCHOBBI YUEHHS O CTPOCHUM BEIIECTBA;
OCHOBBl ~XUMMYECKOH TEPMOJVHAMMKH; XHUMUYECKYI0 KHHETHKY U
XMMHYECKHE pPaBHOBECHS; PacTBOPBHI; (ha30BbIC PABHOBECHS M JHUArPaMMbI
COCTOSIHUSI; 3JIEKTPOXUMUYECKHE IPOLIECCHl U TIOBEPXHOCTHBIC SIBJICHUS;
JUCIEPCHBIE CUCTEMBI; IIOJNYydEHHE W OUYUCTKA JAUCIEPCHBIX CHCTEM
pasNMUHBIMM ~ METOAAaMH; yMeThb:  OIpENENATh TEPMOAWHAMUYECKHE
XapaKTEPUCTUKH XMMHUYECKMX pEaKIUi M paBHOBECHBIE KOHIICHTpAIUU
BEILIECTB; OMNpPENENATh HaIllPaBIEHHOCTh IPOIECCa B 3aJaHHBIX HayallbHbBIX
YCIIOBUSIX; OIpENeNsITh COCTaBbl COCYHIECTBYIOIIMX (a3 B OHHApPHBIX
TeTepOreHHBIX CHCTEMAX; COCTaBJIATh KHHETUUECKHE YPaBHEHUS AT IPOCTHIX
peaxuuif; IpOBOJUTH pacyeThl C HCIONb30BAHUEM OCHOBHBIX COOTHOILICHHUH
TEPMOAWHAMMKN  TIOBEPXHOCTHBIX  SBJICHHMH W  pacueTbl OCHOBHBIX
XapaKTEPUCTUK JAUCIIEPCHBIX CHUCTEM; PpacCUUTHIBATh IHEPreTUUECKHE
rapameTpel aacopOIyy; MONydaTh M OYMINATh KOJUIOWIHBIE PACTBOPHI;
0000maTh U 00pabaThiBaTh SKCICPUMEHTANBHYIO HH(OpMAIMIO B BHIC
71a00paTOPHBIX OTYETOB; BIIAJETh: HABBIKAMM BBIYHCICHUS TEIUIOBBIX
3¢ $EKTOB U KOHCTAHT PaBHOBECHSI XUMHIECKUX PEAKIU; METOIAaMH pacdeTa
XMMHYECKOTO PABHOBECHS, M3MEPEHHS BEIMYMHBI aJCOPOIMU WU YAEIbHOU
TIOBEPXHOCTH, BSA3KOCTH; BIAJCTh OCHOBHBIMM XHMHUYECKMMH 3aKOHAMHU,
TCOpUSIMM, 3aKOHOMEPHOCTSIMM M XWMHYECKHMHU TPEBPAILCHUSIMU JUIA
WCTIONB30BAaHUA B PEAJbHBIX XMMHYECKHX IPOIECCaX, BCTPEUAIOIIMXCS B
y4eOHOM IIpoLecce; WCIONb30BaTh pACUETHBIE METOABI Ul  PEIICHHS
Pa3IUIHBIX XMMHUECKUX 33JaHHUM.

Xumus
MOJIMMEPOB
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Kypc
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Heab. V3ydenne oCHOB XMMHH M (M3HKU TOJIMMEPOB M MX POJIU B JKU3HU
YeJIoBeKa.

Conep:xanue. XuMusl TOJIMMEPOB KaK Hayka, OOBEKTAMH HCCIEIOBaHHI
KOTOpOH  SIBIIIIOTCS ~ TOJUMEPHl  CHHTETHMYECKOTO W IPHUPOAHOIO
npoucxoxkaeHus. WX kiaccnpukanus, HOMEHKIATypa W OCOOCHHOCTH
XUMHYECKOTO CTPOEHUSL. Cunrerndeckue OpraHUYECKUE,
3JIEMEHTOOPTaHNYECKHE, HEOPTaHWYECKHE W TPHPOAHBIE MOJMUMEPHI. Bus
TIONMMEPHU3allii ¥ COTOIMMEPU3aINN: PaJUKaIbHasl, KATHOHHAs, aHWOHHAS
W HWOHHO-KOODJWHAIMOHHAS, OSMYIbCHOHHAs. OCOOCHHOCTH YKa3aHHBIX
MOIUMEPH3aLMOHHBIX  MPOLECCOB. Wuarnburopst U PEryasTopbl
nonumepu3anuy. [lonrkoHaeHcanys: paBHOBECHAS! M HEPABHOBECHAS. XUMHUSA
¥ $U3MKa NOJIMMEPOB M OJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHaIoB.




O:xugaemble pe3yJibTAThl U3YUEHUS:

3HaTh: COBpEMEHHbIE TIPEJCTABJICHUS O CTPOGHMM U  CBOMCTBax
BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHUH, TNPUMEHSEMBIX B IPOU3BOACTBAX
1opoxa, TBEPJOr0 PAKETHOTO TOIUIMBA U MOJUMEPHBIX KOMIO3HIIMOHHBIX
MaTepHalioB; TEOPETUYECKUE OCHOBBI CUHTE3a MOJUMEPOB U UX XUMHUECKUX
MPEBpAIICHIA; OCHOBHBIC (DU3HKO-XUMHUCCKUE TPOIECCHI, MPOTEKAOIIHE
NMpU  M3TOTOBJIIEHUM  TIOJUMEPHBIX  KOMIIO3UIIMOHHBIX  MaTe€pHAJIOB;
CTaHJapTHBIE METOMMKH OMPEJIENIEHUsI CBOMCTB MOPOXOB, TBEPABIX PAKETHBIX
TOIUTUB, TOJUMEPHBIX MAaTE€pPUAJIOB; YMETh: TMPOBOAUTH UCCIEIOBaHUS
CBOMCTB MOJIMMEPHBIX MAaTEPHAIIOB, IIOPOXOB, TBEP/BIX PAKETHBIX TOIUIMB IO
CTaHIAPTHBIM METOIUKAM; BJIAETH. OMBITOM BHIOOPA METOUKH IPOBEICHUS
KOMIUIEKCA MCTBITAHUNA  TOJIUMEPOB, TOJUMEPHBIX  KOMIIO3UIIMOHHBIX
MaTepHasoB M M3JIENHA Ha WX OCHOBE; BJIAJIETh OCHOBHBIMU XMMHUYECKUMU
3aKOHAMU, TEOPUSIMHU, 3aKOHOMEPHOCTSAMU U XUMHUECKUMHU TPEBPAIICHUSIMU
JUIS OOBSCHEHUS W UCIOJIB30BAaHMS B PEAJbHBIX XMMHYECKUX IPOIECCaX,
BCTPEYAONIUXCS B Y4eOHOM IIPOIECCE; HCIONB30BATh PACUCTHBHIC METOIBI
JUIS PEIICHUS pPa3JInYHbIX XUMHYCCKHX 3aJlaHuil y4eOHOr0 W Hay4dHO-
71a00paTOPHOTO XapaKTepa; BIAICTh METOJAMHU O€30MaCHOI0 MCIOIb30BaHHUS
XUMHYCCKUMH MaTepHajlaMH C YYETOM HX (PHU3HUCCKHX M XHMUYECKUX
CBOMCTB.

Heab. ®opmupoBanue 3HaHM 00 OOIIMX 3aKOHOMEPHOCTSIX W KOHKPETHBIX
MeXaHU3MaX, JIeKalluX B  OCHOBE  (DM3HOJOIMYECKUX  IPOIECCOB,
MPOTCKAIINX B PACTHUTCIBHBIX OpraHu3Max H O6OCHOBaHI/IH MPaKTUICCKUX
MPpUEMOB, HaIlIpaBJICHHBIX Ha MMOBBIMICHHUE NPOAYKTUBHOCTH paCTeHHﬁ.
Conep:xanue. Ousnonorus pacreHuit kak Hayka. OCOOEHHOCTH CTPOCHUS U
XMMHYECKOTO COCTaBa PACTUTENBHOW KIETKH, €€ OTJIMYMS OT >XHBOTHOW
KJIETKH; TOTHUIOTEHTHOCTh PAaCTUTEIbHOW KJIETKH, HCIOJb30BAaHUE €€ B
OMOTEXHOJIOTUH pacTeHHH; (PU3UONOTHUS PACTUTEIBHOW KIETKH; YIIIEpPOIHOE
NHMTaHHE PACTEHMI: NMIMEHTHI JIMCTA, PHEPTeTUKA U XMMH3M (OTOCHHTE3a,
cocras, ¢yHkiuu GorocucreM | u 1, npIxaHue pacTeHHil: SHEPreTHYECKUi
00MeH; BOJHBIH OOMEH pAacTeHHH; MUHEPAIbHOE MTUTAHHUE; POCT U PA3BUTHE
pacTeHuii, GUTOrOPMOHBI.

Osxkupaemble pe3y/bTaThl H3YYeHNS:

Urorop | 3HaTh: mOpeaMeT, 3aJadyd M UCTOpUIO  (HM3HMONOTHH  pacTEeHHI;
Anato as TOTHUIIOTEHTHOCTb PACTUTENBHON KIIETKH; YIJIEPOAHOE INHMTAaHUE PACTCHUH;
Ou3HOIOrHs 1\1;14(1)41;[(1)1/:) rocyna BOHHEIIZ obmeH pacheHHﬁ; HCIIApEHNE BOABI  PAaCTEHHMEM, OCHOBBI
pacTeHmii norms | PCTBCH | YCTOHMMBOCTH PAaCTEHMH K 3aCyXe; I\EI/IHepaHBHOC MIATaHKE, (111/13140J10mqe01<14e
pacren Hasg OCHOBBI IPUMEHEHMS yNOOpEHHH; JAbIXaHWE pAcTEeHHUH; KOMIOHEHTHI
it aTTecTa | ApIXaTeNbHOM LM, MEXaHU3M OKHCIHUTENHHOro (pochopuinpoBanus; pocT u
st pa3BHTHE pPACTeHHU, (PUTOrOPMOHBI; (PU3HUOIOTHYECKUE OCHOBBHI 3aIUTHl U
YCTOWYMBOCTH pACTEHHIA; yMeTh: BeCcTH OuOiIHorpadMueckuil IMOUCK
JUTEPATYpHBIX ~ HMCTOYHHMKOB; YETKO  BBIIOIHATL IUIAH  ONBITOB €
pacTUTENbHBIMHE 00bEKTaMH; PabOTaTh C )KMBBIMU PACTCHUSIMH, CPAaBHUBATh U
HAXOAUTh OTJINYMSI KOHTPONBHBIX U ONBITHBIX PACTEHHI; CTABUTH OIBITHI IO
CHATHIO (PU3MOJIOTHYECKUX MOKa3aTelel pacTeHni; opopMIIATh MOTydYCHHbIE
pe3yabTaThl ¢ IIOMOINBIO Tpauyeckux HW300paKeHWi H CpaBHUBATH
MOKa3aTeny; 0000IaTh U JeTaTh BEIBOABL; MPOBOANTH aHAIN3 MPEAIaracMbIX
pPacTUTENBHBIX OOBEKTOB; HMeTh HABBIKH: IIPOBEICHUS HKCIIEPUMEHTOB IO
W3Y4EHUIO  OCHOBHBIX  (DM3MONOTHMYECKWX  TIPOIECCOB;  ONpEAENICHHS
OCMOTHYECKOTO JIaBJICHHS, WHTEHCHBHOCTH TpPAHCIHUPAIWH, (DOTOCHHTE3A,
JBIXaHWSA; BBIACTCHUS XJIOpoQHUla W ONpENeNieHHe €ro KOIM4YecTBa |
(PM3UKO-XMMUYECKHX  CBOWCTB;  OMNpENENCHHS  BIMSHUS  PasIHYHBIX

MHHEpAIBHBIX 3JIEMEHTOB Ha POCT M Pa3BUTHE PACTEHU.
Heab. DopmupoBanwe 3HaHUKA 00 OCOOCHHOCTSAX (YHKIMOHHUPOBAHHS
(PM3MONOTHYECKNX MPOLECCOB, MPOTEKAIONIMX B PACTHTENBHBIX OpraH3Max
Wtoro | OCHOBHBIX TpyNmax CTEMHBIX PAacTeHHH - CYKKYJIEHTax, Trajopurax,

Anato ast nerpodurax.

®usnosorus }T:;(;:) rocyna | Conep:kanme. OcCOOCHHOCTH CTPOEHHS BET€TATHBHBIX M TEHEPATHBHBIX
CTENMHbIX norms | PCTBCH | OPraHOB OCHOBHBIX IDYIII CTCIIHBIX pacTeHuil - CYKKYJIEHTOB, Tajo(HTOB,
pacreHuii pacten Has nerpopuroB. broskomormueckne 0COOEHHOCTH UX — (PU3HOIOTHYECKUX
it aTTecTa | mporeccoB (mpIxaHus, (OTOCHHTE3a, BOAHOrO OOMEHa, MHHEPAIHHOIO
us MUTAHWS, POCTa W Pa3BUTHS) W MEXaHH3MOB IIPHCHOCOOJEHHS B CBS3H C

HCIJOCTAaTKOM BOJBI, BBICOKOM 3aCOJICHHOCTBIO M KaMEHHCTOCTBIO IIOYB.
(OCHOBHEIC IPCACTAaBUTCIIN CYKKYJICHTOB, FaJ'IO(l)I/ITOB n HeTpO(l)I/ITOB.




O:xugaemble pe3yJibTAThl U3YUEHUS:

3HaTh: OCOOCHHOCTH CTPOCHUS BETCTATHBHBIX M TCHEPATUBHBIX OPTaHOB
OCHOBHBIX TPYIII CTENMHBIX pACTEHUH - CYKKYJICHTOB, TaJO(HTOB,
eTpoPuTOB; OMOIKOIOTHYECKAE OCOOCHHOCTH WX  (PH3HOIOTHICCKUX
MPOIIECCOB  (MpIXaHWs, (HOTOCHHTE3a, BOTHOTO OOMEHAa, MHHEPATBHOTO
MMUTaHUS, POCTAa M PA3BUTHSA) M MEXAaHHU3MOB IPHCIOCOOJICHUS B CBSI3U C
HEJIOCTaTKOM BOJIbl, BBICOKOM 3aCOJIEHHOCTBIO W KaMEHHUCTOCTHIO II0YB;
OCHOBHBIC TPEICTABUTEIN CYKKYJICHTOB, TaJOQUTOB U METPOPUTOB; yMETh:
BeCcTH OwmOmuorpauueckuil TMONCK JIUTEPATYPHBIX HCTOYHHUKOB, YETKO
BBITIONTHATH IUIAH OMNBITOB C PACTUTECIBHBIMH 00BEKTAMU; Pa00TATh C SKUBBIMU
pacTeHHsIMM CTETIHOM 30HBI, CpPaBHUBATb M HAXOAUTh XapaKTepHBIE
0CO0CHHOCTH CTCIIHBIX  PACTCHUH; TPOBOAUTH  (PCHOJIOTUUCCKUE
HAOJIOICHNSI, MPOBOMUTh AHAJIN3 MPEJIAraeMbIX PACTUTCIBHBIX OOBEKTOB,
OCHOBBIBAsICh Ha  3HAHUAX  AHATOMUYECKOW, MOP(QOIOTHYECCKOH U
(hU3HONIOTHYECKON XapaKTEPUCTUKU PacTUTENBHOTO opraHusma,
MIPOU3PACTAIONINX B CTENH; UMETh HABBIKU: MPOBEJICHUS] SKCIIEPUMEHTOB 110
WU3YUCHUIO OCHOBHBIX (DHU3UOJOTUYCCKUX TPOLECCOB B BETCTATUBHBIX H
TeHEPATUBHBIX OPraHax CTEMHBIX PACTEHUH.

NPOOUJINPYIOIIUE JUCHUITJIMHBI

Komnonentsl nmo Beidopy (KB)

Iean. ChopMupoBaTh NPEACTABICHHS 0 KOMHATHBIX U CAJOBBIX PACTCHHUSIX,
uX Kiaccu(pUKaluu, OUOIOTUH U yXOJIE.
Conep:xxanue. buonornueckue OCHOBBI IIBETOBOJACTBA. MHOrooopasue
KOMHATHBIX paCTeHHﬁ, ux KJ'IaCCI/I(bI/IKaIlI/IH )51 nmacrnopTusamnus.
Vyebna [IpoucxoxkaeHre 1[BETOYHBIX pacTeHWil. KoMHaTHOe  IIBETOBOJICTBO;
A pasMelieHne IBETOB B  MOMEIIEHHUSAX. ATpPOTEXHMKA BbIpAIUBaAHUS
HPaKTH | peTOUHBIX PACTEHWH OTKPBITOTO, 3aKPHLITOTO TPYHTA; NPOEKTUPOBAHUE
Ka 3€JICHBIX HACAXJIEHUH; (IIOPUCTHKA, AW3aiH; IBETHUKHU B JIU3aiHE y4acTKa;
(opran YCTPOHCTBO IIBETHUKOB ¥ KAMEHHCTBIX Y4aCTKOB; Y4€OHO-OIBITHBIA y4acTOK:
H3anud OpraHu3alys, CTPyKTypa.
Anaro | mpuik O:Ki1aemMbIe .
pe3yabTaThl H3YYCHHS
KomuartHoe u MHA M| OTBHOT | 3okt OCHOBHBIE IpyNIbl KOMHAaTHBIX U CaJlOBBIX PAaCTEHHH, OCOOCHHOCTH
cajoBoe 5 Bf]grr)q)o e1<00 o | X Opranusauyu, MHOrooOpasue, OSKOJIOTMYECKYI0, JCTEeTHYECKYI0 H
IIBETOBOJACTBO pac::{ fI/IBHl;F MPAaKTUYECKYIO POJIb; NMPUHLUIBI Pa3sMEILEHNsT PACTEHUH; NpaBuila yxo[a 3a
i on pacTeHUSIMU; OCHOBHBIC 0OJE3HM KOMHATHBIX PACTCHHUH; YMeTh: COCTaBIAThH
yueGHo | MACTOPT pacteHui, mPOeKThl OpOpMICHUS KIyMO M pabaToOK, IBETHUKOB;
- TOTOBUTh IIOYBEHHBIE CMECH; IIEPECAKUBATH W IIEPEBAIMBATh PACTEHHUS,
ompiTH | BHOCHTH YIOOpEHMS M HOAKAPMIIMBATE PACTEHMs; Pa3MHOXAaTh PACTEHHs
oro CEMEHAMH M BEreTaTHBHO; OIMCHIBATH COOCTBEHHBIE HAOMIONECHHS WIH
ydgacTk | OMBITBI, PasiMyaTh B HUX Iejib, YCIOBHS MPOBEACHHS H IOIyYCHHbBIC
a) pe3ynbTaThl; BAaJeTh HABBIKAMH COCTABIIEHHS NPOCTENIINX PEKOMEHIAUI
II0 CONEPXKAHMI0O M YXOLYy 3a KOMHATHBIMH W JAPYTMMH KYJIBTYpHBIMH
pacTeHusAMM; Pa3MHOKEHHMsA PpACTEHUM; MAacClIOPTH3alMd KOMHATHBIX H
CaJIOBBIX PAacTEHHH, a TaK)Ke OPraHNW3aIMy yIeOHO-OIBITHOTO YJacTKa; TAKHM
00pa3oM, BIIaIeTh NPUKJIATHBIMH ACIIEKTaMU OHOJIOTHH.
VyeGua | €1k, @OPMUPOBAHHE KOMILICKCA 3HAHUH 00 OPraHM3alMOHHBIX, HAYYHBIX U
q METOAMYECKUX OCHOBAX COBPEMEHHOIO JEKOPATUBHOIO CaJOBOACTBA H
npakry | MCTIONB3YEMBIX TEXHOIOTHSX, TOTOBHOCTH K TBOPHECKOMY TOJXOLY TPH
Ka pelleHNH MPAaKTUYECKHX 3aJad 110 O3E€JICHEHHIO JKHUIBIX TEPPUTOPUN H
(opran | XO3SHCTBEHHBIX OOBEKTOB.
m3amms | Coneps:kanue. O61IME BOIPOCH! JEKOPATUBHOIO CaI0BOJCTBA; JEKOPaTUBHbIC
JexopaTuBHoe AHato | IpUmK | PACTEHHA OTKPHITOrO TPYHTA B JNAHAMA(DTHOM HNPOEKTUPOBAHHUH; JaHIMA(T
Cal0BOACTBO € MUS M | OJBHOr | KaK OOBEKT CaJ0BO-TIAPKOBOIO HCKYCCTBA; JaHAMA(THAas KOMIO3UINS;
OCHOBAMH 5 Mopho 0 KimaccU(UKanys 3€NeHbIX HACAXICHWH; JEKOpaTUBHBIC TPaBSHHUCTHIC
JaHamagTHOrO JOorus | JEKOpa | paCTeHHs B CHCTEME TOPOACKHX M CEIbCKHX JAHAMA(PTOB; MPUHIIHIIEI
NPOEKTHPOBaH pacTeH | THBHOT | O3€JICHEHUs HACEJECHHBIX IMYHKTOB; COBPEMEHHBIN CaJ0BO-MAapKOBbII JU3alH;
us Hit oun aKTyaJIbHbIE TEHIECHIIMH COBPEMEHHOT0 JIaHAIIa()THOTO AN3aifHa.
Y4e0HO | QzkmaaeMble pesy/ibTaThl H3ydeHHsI:
N 3HaTh: palfOHNPOBAHHBIA aCCOPTHMEHT JIEKOPATHBHBIX JPEBECHBIX PACTEHUH
OMBITH | nyig o3eneHEHHs] TEPPUTOPUI PA3IMUHOrO (HYHKIIMOHATIBLHOIO HA3HAYECHUS U
oro HMHTEPBbEPOB; AarpOTEXHUUYECKUE MPUEMBI, NMPUMEHSAEMBIE Ha Pa3HBIX dTamnax
YHACTK | 3e1eHOr0 CTPOUTENHCTBA; YMETh: PACIIO3HABATH OCHOBHBIE BHJIBI JIPEBECHBIX,
a) KYCTapHMKOBBIX, I[BETOUHBIX M TPABSHHUCTBIX KYJIbTYp, HUCIOJIB3YEMBIX B




JICKOPATUBHOM CaJIOBOJICTBE TIO0 MOP(OIOTMYSCKUM TIPU3HAKAM pPACTCHUH,
IUI0aM, CEMCHAM; - TIONB30BAThCS YCPTEXHBIMH W XYJI0)KECTBEHHBIMH
WHCTPYMEHTAMH W MaTepuajaMH; CO3/1aBaTh JAaHAMA(PTHBIA IPOCKT,
pa3pabaThiBaTh MPOCKTHO-CMETHYIO JOKYMEHTAIIMIO, TOAOUpPATh PACTCHUS
JUIE  OOBCKTOB  O3CNICHCHHWS;  BJAMETh.  CIOCO0aMH  MPOU3BONCTBA
IMOCaJOYHOT0 MaTephalia M yXoIa 3a JCKOPATUBHBIMH HACAKICHUSIMU,
CIIOCOOHOCTRIO K TIOCTPOCHHUIO, OQOPMIICHHIO W YUTCHHUIO UCpTeKEH, K
KOHCTPYKTHBHOMY PHCOBAHHIO MPUPOAHBIX (OPM U 3JIESMECHTOB JaHamadTa,
COCTABJICHHIO  JaHMMA(THBIX  KOMIIO3WIMH;  BJIAJCTh  MPUKIATHBIMHU
acreKkTamMu OHOJIOTHH.
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Henb. O3HakoMIEHHE C TEOPETHUKO-METOAOJIOTMYECKMMHU  acleKTaMHu
TEXHOJIOTHYECKOr0  MOAXO0Aa B 00Opa3oBaHUM; OOydeHHE  METOIaM
MOJICTUPOBAHUsT  y4eOHOro mpolecca OHONOTMH — 4epe3  IpPHMEHEHHE
COBPEMEHHBIX TEXHONOTHIl 00ydeHus; (OPMHPOBaHHE MOTHBAIIMOHHOW
HAMPABJICHHOCTH  CTYACHTOB K HHHOBAIIMOHHOW JEATENbHOCTH MPH
OpraHu3aIiy yueGHOro mporecca mo OHOIOTHH.

Conep:xanue. [lonstue oOydaromas TEXHOIOTHS; MHOrooOpasue W
BO3MOXHbBIC KIaCCH(PHUKAIMH O0YYAIOMIUX TEXHOIOIHH; CMBICIO-TIOUCKOBAs
JIeATENbHOCTh CIEIHANINCTa MPU KOHCTPYHUPOBAHUM TEXHOJOTHH OOYYEHHS;
COBpPEMEHHOE oOydeHHe; TEXHONOTHS MpPOOJEMHOro, MOAYIBHOTO,
MPOEKTHOTO, KeWc-cTau, HHTEPaKTHBHOTO, UH(POPMAITHOHHO-
KOMM YHHKAIIMOHHOTO 00Y4€HHsI Ha YPOKaxX OMOJIOTHH; TEXHOJIOTHUS Pa3BUTHS
KPUTHYCCKOI'O MBIIJICHHWA Ha YpOKax 61/IOJ'IOFI/II/I; TECTOBasA TEXHOJOIus Ha
ypOKax OHOJIOrHH.

OxugaemMble pe3yabTaThl H3yYeHHsI:

3HaTh: COBPEMCHHBIC METObI u TEXHOJIOInu MOJINKYJBTYPHOT O,
mddepeHIMpOBaHHOTO U pa3BHBAIOIIEr0 OOy4YEeHUs B Kypce OHOJIOTHH;
YMeThb. HCIIONIB30BaTh pa3HooOpa3Hbie (HOPMBI, TIPUEMBbI, METObI M CPECTBA
o0yueHuss OHOJNIOTMM B paMKax OOHOBJICHHOIl CHCTEMBI O00pa30BaHHA
OCHOBHOTO 00miero o0pa3oBaHHMsi U CpEIHEro oOuiero 00pa3oBaHMS;
UCIOJIB30BaTh CTaHAApTHBIC, IPUKIAAHBIC, COBPEMEHHBIE IIEAArOrH4ecKue
METOABl M TEXHONOTMM B COOTBETCTBHM C IIOCTaBJICHHBIMHU LEISMH H
3aJja4aMM NpU IUIAHUPOBAHWM M NPOBEACHUM 3aHATUH B CpelHEH IIKoie W
KOJUIEIDKE; BJajeTh: (popmMaMu M MeToAaMu OOy4EeHUs] OMONIOTHH, B TOM
Yucie BBIXOOAIIMMM 32 paMKaMM  y4eOHBIX 3aHATHH: IIPOEKTHAs
JeATeNbHOCTb,  Ja0OpaTOpHbIE  OKCIIEPHUMEHTHI,  II0JeBas  IPAKTHKA,
KamepanbHas o00pa0oTKa W T.I.; BJaAeTh 3HAHMAMH HOPMATHBHBIX H
MPaBOBBIX JIOKYMEHTOB B 00JacTH 00pa3oBaHus, y4eOHO-MHCTPYKTHBHOU
JOKYMEHTAllM{, YMEHMSAMH M HaBBIKAMH pa3padaThiBaTh TEKYLIYIO y4eOHO-
OpraHM3aLMOHHYI0 [OKYMEHTALMIO I pealu3alid 00pa30BaTeIbHBIX
KOHIIENIMHA y4eOHBIX IPOrPaMM.
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easb. @opMmupoBaHue NPEACTABICHU O TEOPETHMYECKUX  OCHOBAX
BHEKJIACCHON PabOThI TI0 OMOIOTMHU U UCIIOIb30BAaHNE TIONYUYCHHBIX 3HAHUH U
HaBBIKOB JIJIs1 pEIICHUsI MPO()EeCCHOHANBHBIX 3a7ad.

Conep:xanue. ConepkaHne W OpTaHM3aIMsl BHEKIACCHOW pabOTH IO
Ouonoruu; GoOpMBI, BUIBI BHEKIACCHOW pa0OTHI; ITyTH, CPEICTBA TOBBIICHUS
3((eKTHBHOCTH BHEKIIACCHOM pa0OTHI; BHEYpOUHAs, BHEIIKOJIbHAs padoTa;
Hay4HO-HCCIIEI0BaTeNIbCKasi paboTa Mo OMOJIIOrMH; METOIMKAa OpraHU3allvy,
MPOBENICHUS] KPYXKOB, (aKyJbTaTUBOB, OJIEKTUBHBIX KYpPCOB; METOIUKA
OpraHM3aIiH, IPOBEICHNUS Pa3INIHBIX (DOPM M BHIOB BHEKIACCHONW PaOOTHI.
O:xkupaemble pe3yJabTaThl H3YYeHHs

3HaTh: comepKaHWE W OPTaHM3ANMI0 BHEKIACCHOW pabOoTHI Mo OWONOTH,
¢opMBI, BHIBI BHEKJIACCHOW pabOTHI, ITyTH, CPEACTBA  IIOBBIMICHUS
3(h(heKTHBHOCTH BHEKIIACCHOH paboThI; BHEYPOUHYIO, BHEIIKOIEHYIO PaboTy;
Hay4HO-HCCIIE0BATEIBECKYI0 Pa0OTy 1O OMOIOTUH; METONNKY OpPTaHHM3AINH,
MIPOBEICHUST KPYKKOB, (DaKyIbTaTUBOB, JJIEKTHBHBIX KYPCOB; METOIUKY
OpraHM3alliH{, TPOBEICHUS PA3ITNIHBIX (OPM M BHAOB BHEKJIACCHON pabOTHI,
yMeTb: pa3pabaTeiBaTh 00pa3oBaTeNbHBIE IUIAHBI NPH  OpraHMW3aINN
BHEKJIACCHOH  paboTel 1Mo  OHONOrMM;  MOAOMPaTh  KOMIIOHEHTHI
00pa3oBaTeIbHON cpensl JUISt peanuzanuu WHHOBAIMOHHBIX
00pa30BaTeNbHBIX 3a/iad Yepe3 OCYIIECTBICHHE BHEKIACCHOM, BHEIIKOILHOM
¥ BHEYPOYHOH pabOTHl MO OMONOTWH; BJIaJeTh: HABBIKAMH IIPHMEHEHHS
(opM, METONOB OpraHM3alliM BHEKIACCHOM pPabOThl Kak HEOTHEMIIEMOTO
KOMITOHEHTa NPpOo(EeCCHOHAIIFHOTO COBEPIICHCTBOBAHMS IIEJIarora; BIAJETh




3HAHUSAMHU HOPMATUBHBIX M MPABOBBIX JOKYMEHTOB B 00JacTH 0Opa3oBaHus,
HaBBIKAMH Pa3pabOTKU TeKyllel yueOHO-OpraHU3alMOHHON JTOKYMEHTAI[HH
JUIL peaiu3aliid 00pa30BaTENbHBIX KOHIEMIUI HCIONb3ysT BHEKIACCHYIO
paboTy 1Mo OMOJIOTHH.
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Heab. CdopmupoBate y 00ydarOMUXCS CHCTEMBI TEOPETHUCCKUX W
MIPaKTHYECKUX 3HAHWM, YMEHWH W HAaBBIKOB pEUIEHHWs 00pa3oBaTebHBIX
3a/1a4 npodeccHOoHaABHOM Tearornaeckoi JesTeNbHOCTH YUUTENs XUMUH, a
TaKKe CIIOCOOHOCTH OOOCHOBAHHO BHIOMPaTh U 3()P(EKTHBHO HCIOIH30BaTh
o0pa3oBaTelbHbIE TEXHOJOTHH, METOIBl M CPEACTBa OOYYEHHMs, BKIIIOYAs
UKT, gmma olecnedeHus: IUITAHUPYEMOTO  YPOBHSL  JIMYHOCTHOTO U
npo(heCCHOHALHOTO Pa3BUTHS 00yJatOInXCsl.

Conep:xanue. HHOBallMOHHBIE TEXHOJIOTHH B MOJIEPHU3ALMH OOYdEHHUS
XMMUM B OpraHu3anusax oOpaszoBaHus. [IpumeHeHne WH(GOPMAIOHHO-
KOMM YHUKAIIHOHHBIX, MIPOEKTHO-HCCIIET0BATENHCKIX TEXHOJIOTHH,
TEXHOJIOTUA Pa3BUTUSl KPUTHYECKOTO MBIIIICHHS, CETEBBIX TEXHOJIOTHH B
o0ydeHnr XxumuHu B mmkone. eLearning B 00yueHnH XUMHN. XapaKTepHCTHKA
NPOrpaMMHBIX ~ CPEJCTB Ul pealu3alid CEeTeBOr0  B3aUMOJICHCTBHSI.
XapakrepucTHKka pecypcoB cetd VHTepHer Juii  OOydeHHS XHMMUH.
Bo3moxkHOCTH cetn MIHTEpHET B MPOCBETHTENLCKON AESTENILHOCTH YYUTEIs
XUMHH.

O:xupaemMble pe3yabTaThl U3YYeHN:

3HaTh: HWHHOBAIIMOHHBIC TEXHOJIOTMU B MOJACPHHU3AIUN O6y‘ICHI/IH XUMHH B
OpTaHU3aIUIX o0pa3oBaHus; NpUMEHEHUE nH(popManmoHHO-
KOMMYHUKAIITUOHHBIX, MPOCKTHO-HUCCIIEA0BATEIbCKHUX TeXHOJ’[OFHﬁ,
TEXHOJIOT Ui pa3BUTHUA KPUTHYCCKOI'O MbBIINIJICHUA, CETCBLIX TEXHOJIOTUH B
00y4eHHM XUMMH B LIKOJIE; METOAUKY UCIIONb30BaHUA eLearning B 00ydeHnn
XHUMUH, 3HaTh BO3MOXHOCTHU CETU I/IHTepHeT B HpOCBeTHTeJ’[bCKOﬁ
NCATCIIBHOCTU YUUTEIA XUMHUH u JJIs1 O6y'-ICHI/I$[ XHUMUWH, YMETh:
OCYILECTBIIATE OOOCHOBAaHHBIH BBIOOP M HCIOJIB30BaHHE O00Pa30BaTEIbHBIX
TEXHOJOTMH W TPHEMOB OOYYEHHs B COOTBETCTBHM C 3aJadyaMH CBOCH
npodecCHOHAIBHON MeNarornueckoi IesaTeIbHOCTH; OCYLIECTBIATH BBIOOD
00pa3oBaTeNbHBIX PECYPCOB Ha MH(OPMALMOHHBIX IOpTaNax; UCIIONb30BaTh
KOMIIBIOTEPHBII MHCTPYMEHTApUM Ul  OpraHu3alyu  [eJarorudeckoi
JEATENbHOCTH; MPOEKTHPOBAaTh y4yeOHOE 3aHATHE B paMKaX BapHaTHBHBIX
¢dopmaTroB  opraHuzanuu  yd4eOHOro Ipolecca; BJIafeTh:  BIAJeTh
COBPEMEHHBIMH  O0Pa30BAaTEIbHBIMM  TEXHOJNOTMAMH W  TEXHOJOTUSIMHU
NpPOBEJECHUsT  y4eOHOrO  3aHATHSA; COBPEMEHHBIMH  KOMIIBIOTEPHBIMH
MHCTPYMEHTaMH; IPHEMaMHt peaji3alliil HHTEPAKTHBHOTO B3aUMOJIECHCTBUS B
OTKPHITOM HH()OPMAIIMOHHOM 00pa30BaTEIbHOM MPOCTPAHCTBE.
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easb. @opMmupoBaHue NPEACTABICHU O TEOPETHMYECKUX  OCHOBAX
BHEKJIACCHOI paboThl MO XMMHH M HCIHOJIb30BAHUE IMONYYEHHBIX 3HAHUM U
HABBIKOB IS PEIIeHNS PO ecCHOHATIBHBIX 3a/1a4.

Conep:xanue. ConeprkaHne U OpraHU3AII BHEKIIACCHOW pabOTHI IO XUMHUM;
¢opMBbI, BHIBI BHEKJIACCHOW palOTHI, ITyTH, CPEACTBA  IIOBBIMICHUS
3((eKTHBHOCTH BHEKIIACCHOHM pa0OTHI; BHEYpOUYHAs, BHEIIKOIBHAs padoTa;
Hay4HO-HCCIIEIOBAaTENIbCKasi paboTa MO XWMHHM; METOIMKA OpTaHU3aLUH,
MPOBENICHUS] KPYXKOB, (aKyJbTaTUBOB, OJIEKTUBHBIX KYpPCOB; METOIUKA
OpraHU3aLH{, TPOBEJCHHS Pa3IMYHBIX ()OPM U BUJIOB BHEKJIACCHOW pabOTHL
TexHnka 0€30MacHOCTH IPH padOTe C XUMUYECKIMH BEIIECTBAMH.
O:xkupaemble pe3yJabTaThl H3YYeHHs

3HaTh: coiep)KaHME W OPraHM3AIMI0 BHEKIACCHOW pabOTHl 10 XHMUM;
¢opMBI, BHIBI BHEKJIACCHOW pabOTHI, ITyTH, CPEACTBA  IIOBBIMICHUS
3((HeKTHBHOCTH BHEKIIACCHOH pabOoThI, BHEYPOUHYIO, BHEIIKOIBHYIO PadoTy;
Hay4IHO-HCCIIEOBATENILCKYI0 PaboTy IO XHMMHH; METOAWKY OpTaHU3allvy,
TIPOBEACHUST KPYXXKOB, (DaKyIbTATUBOB, JJICKTUBHBIX KYpPCOB; METOIHKY
OpraHM3ally, MTPOBEICHUS PA3INIHBIX (JOPM M BHAOB BHEKJIACCHON pabOTHI;
TEeXHUKOH 0OE30MacHOCTH MPH PadOTe C XMMUYECKHMH BEIIECTBAMHU ; YMeTh.
pa3pabateiBaTh 00pa3oBaTelbHBIC IUIAHBI TMPU OpPTaHU3allH BHEKIACCHOM
paboThl MO0 XMMHH; TOAOMPATh KOMIOHEHTH 00pa30BATENLHOW Cpepl s
peanu3anyy HHHOBAIMOHHBIX 00pa30BaTENbHBIX 33/1a4 Yepe3 OCYIIECTBICHHE
BHEKJIACCHOM, BHEUIKOIBHOH W BHEYPOYHOH PabOTHI IO XMMUH; BJIAJAeTh:
HaBBIKAMM TIPIMEHEHHs (OpM, METOIOB OpTaHU3aIMH BHEKIACCHOH paboThI
KaK HEOTHEMJIEMOTO KOMITOHEHTa MPO(ECCHOHAIFHOTO COBEPIICHCTBOBAHMS
Teflarora; BJaJeTh TEXHUKOW O€30MacHOCTH NpH padoTe ¢ XUMHYECKHUMH




BEIIECTBAMH; BJIAJIETh 3HAHUSIMA HOPMAaTHBHBIX U IPaBOBBIX JIOKYMEHTOB B
obmacti  00pa3oBaHMs, HAaBBIKAMH  pa3pabOTKM  TeKymled  ydeOHo-
OpraHM3alliOHHOW JOKYMEHTAllMM JUIA pealii3alii  00pa3oBaTelIbHBIX
KOHLICTIIIMH UCTIONB3Ys BHEKJIACCHYIO paboTy 1O XUMHH.

Hean. Pa3Buth TBOpUeckWe CHOCOOHOCTH CTYIEHTOB M HAy4YHTh HX
WCIIONb30BaTh OCHOBHBIE 3aKOHBI M TOHSTHS HEOPTaHWYECKOH XUMHH TpU
pELIeHUH SKCIIEPUMEHTANBHBIX, PAacUeTHBIX M WHBIX 33724 IOBBIIICHHON
CIIOKHOCTH,  HAy4YUTh  CTYJCHTOB  DEUICHHIO 3aJad  HECKOJIbKHMH
aNbTepHATHBHBIMU CIIOCO0aMH, BBHIOOPY HamOojiee H3SIMIHBIX CIOCOOOB
pemenusi. PopMupoBaHNe y CTYJCHTOB 3HAHMH M yYMEHHUH 10 OOYyYEHHIO
yHaIUXcs PEHICHHI0 XUMHUUECKHX 3a/1ad.

Conep:xxanue. Ponp pacdeTHbIX 3ajad B mporecce OOydYeHUs] XUMHH B
cpenHeil mkone. OCHOBHBIE THUIIBI XUMHYECKUX PACUETOB B MPOTrpaMMme MO
xuMun. Duznyeckue BeIHMYMHBI B XUMHUH. OCHOBHBIE THUIBI XUMHYECKHX

I[Ipouss | pacueToB mo: (opmysnam, ypaBHEHHSAM, CMECH BELIECTB, PACTBOPaM, IO
OJICTBE | OKHMCIIMUTEIBHO-BOCCTAHOBUTEIBHBIM PEAKIUAM, BBIXOLY IPOAYKTA PEAKIUU.
MeToanka M;;:ﬂ HHas KoMOuHMpoBaHHbIE 3aJa4M Ha CMECH BEUIECTB,  pPAacTBOPHI BELIECTB.
(nenaro | IIpoBepka M OlLlIECHMBAaHUE PEIICHUS PAcUETHBIX 3a/ad M0 XUMUH. MeToauka
PeIICHI 374 MPENON - eck COCTaBJICHUs PaCYETHBIX 3a/1a4 110 XUMUH.
o XMMHH aBaHus .
XUMMH as) O:xuaaeMble pe3yJIbTAThI U3YYeHUS
IPaKTH | BaageTs, METOAMYECKUMH TpHUEMaMU PEUIeHHs 3a/ay pa3iIuyHOW CTENeHH
Ka CI0OKHOCTM II0 OCHOBHBIM pasfellaM XHMHH; BIAAETh METOIUYECKUMU
IIpUeMaMH pElICHUSA ONMMIIMAJHBIX 3aJa4y, YMETb pelaTrb CIO0XKHBIE
TBOPYECKHE 3aa4d TEOPETUYECKOrO M  IPHUKIAJHOIO XapakTepa; yMeThb
pemaTh 3agay ¢ nmomousio 9BM 1 mepcoHaqbHOrO KOMIBIOTEPA; BIIAJIETh
METOJJMKON WCIIOJb30BaHHUS MYJIbTUMEIUHHBIX CPEICTB sl  O0ydeHHs
YYalMXCsA PELIEHHUI0 XUMUYECKUX 3a7a4, YMeThb COCTaBIIATh YCIOBHS U
ohopMIIATh pellleHus] 3aJad W YIPAKHEHWH IOBBIIICHHOW CIOXHOCTH;
HCIIONIb30BaTh CTaHIAPTHEIE, NPHUKIAJHBIE, COBPEMEHHBIEC II€JArOrHYECKUE
METOABl M TEXHOJOIMHM B COOTBETCTBHM C IIOCTaBICHHBIMU LEIIMH U
3a/la4aMu NIpU TUIAHUPOBAHUU M NPOBEACHUM 3aHATHI B CPENHEH ILKOJIE U
KOJUIEIDKE.
Henas. CdopmupoBaTh LEIOCTHbIE NPEACTABICHHS O IOATOTOBHTEIBHBIX
JTanax ¥ METOAMKE IIPOBEIECHMS IIKOJIBHOIO XMMHUIECKOr 0 OKCIIEPUMEHTA.
Conep:xxanue. KabOuner XuMum u ero o0OOpyZOBaHHE, XUMHYECKUN
9KCIIEPIMEHT B CHUCTEME OpraHH3allMOHHBIX (OpM OOYYeHHS; METOABI
XMMHMYECKOr0  OKCIEpHMEHTa, TEXHMKAa M  METOAMKAa XMMHUYECKOrO
OKCIEpUMEHTA TIPM HM3YyYEHWHM OCHOBHBIX pas3felioB XHUMHH, METOIMKA
IPOBEJECHHSI OCHOBHBIX JIEMOHCTPAIIMOHHBIX OIBITOB M JIAOOPATOPHBIX padoT
IpU U3Yy4EHHM OCHOBHBIX Ppa3JIE/IOB XMMHH. TeXHHKa OE€30MacCHOCTH IpU
[Ipouss | paboTe ¢ XUMUYECKUMHU BELIECTBAMH.
MeTtoanka Meron onctee | Oxknaaemble pe3yJbTaTbl H3yYECHHS
npoBeeHusI K HHasg | 3HaTh: CXEMYy TIIOCTOPOCHHSI M METOIUKY IIPOBEACHHUS XHUMHUYECKOIO
(memaro | JKCepUMEHTa B IIKOJE; TEXHUKY W METOJUKY XMMHUYECKOTO 3KCIEPHUMEHTa
IIKOJIBHOI'O TIperosn
THYECK | IIPH H3YyYEHUH OCHOBHBIX pa3JeiIOB XHWMHHU; YMETh: OPraHU30BBIBATHL U
XMMHYECKOI0 aBaHUs .
JKCIepHMenTa XUMUR as) MIPOBOANTH OCHOBBIE JIEMOHCTPAIMOHHBIE OIBITH U JTaOOpaTOpHBIE paboTHI;
NPaKTH | KCIIONIB30BaTh CTAaHOAPTHBIE, IPUKIAJHBIE, COBPEMEHHBIE IIENATOrHYECKUE
Ka METOABI M TEXHOJIIOTMHM B COOTBETCTBHM C IIOCTaBICHHLIMU IEISAMH H
3a/la4aMy NP IUIAHUPOBAHUU M NPOBENCHUM 3aHATHH B CPEIOHEH IIKOIE H
KOJUIEIDKE; BJIAAETh: METOAMYECKMMM IIPHEMaMH IPOBENEHUS MIKOIBLHOIO
XMMHMYECKOr0 DKCIIEPUMEHNTA; BIIAJETh 3HAHUIMM HOPMATHBHBIX M IIPaBOBBIX
JIOKYMEHTOB B obnactu oOpa3oBaHus, y4eOHO-HHCTPYKTHBHOM
JOKyMEHTAaIlNM, YMEHHAMH W HaBBIKAMH pa3padaThIBaTh TEKYLIYIO ydeOHO-
OpraHM3aIlIOHHYI0 JOKYMEHTAILMI0 JUIi pealn3aliyd  00pa30oBaTelbHBIX
KOHLIEMIMK  y4eOHBIX  TPOrpaMM IO  TPOBEIACHHIO  XMMHYECKHX
OKCIIEPUMEHTOB. .
Cospe | Leab. ChopmMupoBaTh OCHOBHBIE MOHATHS O XUMHYECKOM IPOM3BOJICTBE,
OO0mas | MeHHas | 3HAKOMCTBO C TEOPETHYECKUMH OCHOBAMHM XUMHYECKOM TEXHOJOTHH,
H XAMHSI | OCHOBHBIMM COCTaBJISIOIINMH XUMHUKO-TEXHOJIIOTMYECKHX IIPOLIECCOB, & TAKXKE
Hpuxnagnas Heopra u pacCMOTpEHHE Ha OSTOM OCHOBE HEKOTOPBIX TEXHOJOIMH IPOU3BOIACTBA
XUMMSA HUYECK | XUMHYE | HEKOTOPBHIX BAKHEHWIIMX XHMHUYECKMX TMPOIAYKTOB (KHCIOT, aMMHAKa,
as CKas MOYEBHHEI, dTHIIEHA, IIOTUMEPHBIX MaTEPHAIIOB.
xumust | Oesoma Conep:xanue. CoBpeMeHHbIE TPEOOBAaHMS K XMMHYECKHM IPOU3BOACTBAM.
CHOCTB

Xumuss u sHepretuka. Coelpbe. Boga B XMMHYECKOW NPOMBINUIEHHOCTH.




Tepmudeckast mepepaboTka TBepaoro TtorumBa. [lepepa®oTka HPUPOIHBIX
roprounx TrasoB, Hedtu. IIpousBoicTBO Bomopoza, a3oTa U KHCIOPOJA,
kucnor. OOmme CBeJeHHsT O METAUIYpruu. TEXHOJOrus OCHOBHOTO
OpPTaHUYECKOTO0 CHHTE3a. DBBICOKOMOJNEKYISpPHBIE COEOUHEHUS M HUX
NIPUMEHEHHE.

O:xuaaeMble pe3yJIbTAThI H3YYCHUS

3HATb: OCHOBHBIE TEXHOJIOIMYECKHE IPOLECCH MPOU3BOJACTBA BaXKHEHININX
XMMHYECKHX IPOAYKTOB B IPOMBINUICHHBIX U JIAOOPATOPHBIX YCIIOBHSIX,
OCHOBHBIE TIPHOOpPBI W amnmaparbl XUMHYECKOHW TEXHOJOTHH, TPeOOBaHUS
TEXHUKH O€30MacHOCTH, MPOW3BOJCTBEHHON CaHUTApUH M 3KOJIOTMYECKHX
HOpPM IMIPOM3BOJCTBA XMMUYECKHUX IPOAYKTOB; YMeTh: pELIaTh THUIIOBBIC
3alaud 10 TPHUKIAJHOM XHMHUH; COCTaBJIATh CTPYKTYypHbIE (DOPMYIIBI
MONMMEPOB U IYTH UX CHUHTE3a; BJA/ETh: HaBBIKAMU CHHTE3a, BBIICIEHUS U
OYHMCTKM XMMHYECKHX BEIIECTB B JIa0OpaTOPHBIX YCIOBHSX, HaBBIKAMHU
onpezeneHys GU3NKO-MEXaHUUECKHX CBOMCTB.

XuMH4YecKum
CHHTE3

Ob6mias
u
Heopra
HHUYCCK
ast
XUMUA

Hanote
XHOJIOT
Hsl B
XUMHUN

Hean. CdhopMupoBaTh NPENCTABICHUS W METONAX M TEXHUKE CHHTE3a
HEOPraHUYECKUX BEILECTB.

Conep:xxkanue. OOIMEe TEOPSTUYCCKHE OCHOBBI XHMHYECKOTO CHHTE3a:
MIOHSITUE XUMUYECKOTO CUHTE3a, OCHOBHBIE 3aKOHOMEPHOCTU U YNpaBIEeHHE
XUMUYECKHUMH TPOLIeCCaMi, METOMAbl pa3jielieHus, KOHIIEHTPUPOBAHUSI U
OUYMCTKM HEOPraHUYECKUX BEIIECTB, PEAKIMH B Ta30BOM, KUIKOM U TBEPAOM
(hazax. CuHTE3 OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCTUHCHUH (OKCHIOB,
THJIPOKCHUJIOB, KUCIIOT, conieil). CUHTE3 OpraHMYeCKUX COeaMHeHUul. Peakium
3aMeIIeHusT B anupaTHYECKOM M apoMaTHYeCKOM psaax. Peakunuu
KOHJICHCAIIMH, OKUCIIEHUSI M1 BOCCTAHOBJIEHUS! OPTAHUYECKUX COEMHEHUH.
O:xunaaemble pe3yJIbTAThI U3YYeHHUS |

3HATBL. OCHOBHBIE METOJbl CHHTE3a IMPOCTHIX BEIIECTB M HEOPTaHUYECKUX
COCIAMHEHUI B Ta30BOW, JKUIKOM M TBEPIOH (ha3aX, OCHOBHBIC METOIBI
paszeneHus, KOHLEHTPUPOBAHUS U OYMCTKH HEOPraHUYECKUX BELLECTB;
YMeTb: COCTaBISITh MAaTepHabHBIA OallaHC Mpoliecca CHHTE3a BEIECTBA,
OIpEAEIATh NPAKTUYECKUH BBIXOA NIPOLYKTA;

BJIAAETh: HaBbIKAMU XUMHYECKOr 0 JKCIIEPUMEHTA, OCHOBHBIMU
CUHTETUYECKUMHU U AHAJUTHUYECKUMU METOAAMMU IIOJYYEHUSI U UCCIIEI0BaHUS
XUMUYECKHUX BEUIECTB U peakLui

XumMnueckas
TEXHOJIOT U

Amnanu
THYECK
as
XUMHUS

Hroros
ast
rocyna
pCTBEH
Has
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Heab. J[late mnpenctaBieHuss 00 OCHOBHBIX IOJIOXKEHHUSIX W TEOPUU
XMMUYECKOI TEXHOJIOIMH MPOU3BOICTBA U UX MPAKTHYECKOM MPWIOKEHUH K
MPOMBIIIIEHHBIM 00BEKTaM.

Conep:xanune. OCHOBHBIE COCTaBJISIOIIME IPOU3BOJICTBEHHBIX XHMHUKO-
TEXHOJIOTHUECKHUX IIPOIIECCOB (CBIPbE, SHEPreTHKa, KaTalu3, ammaparypa,
THAPOMEXaHWYECKUE, TEIUIOBBIE M MAacCOOOMEHHBIE MPOIECCHl XUMHYECKOH
MPOMBIILICHHOCTH). [Ipor3BOACTBO CepHOi, a30THOH U (HOocHOPHOUN KHCIOT,
aMMHaKa, MOYEBHMHBI, OTWIECHa, NapaQUHOBBIX M  HENpeIelbHBIX
YTJIEBOJIOPOJIOB, KHCIIOPOJICOIEPKAINX ~ OPraHUYECKHX COCIUHEHMH.
TexHOMOrus MPOM3BOACTBA COJNIEH U yA0Op SHHH.

O:xkupaemble pe3yJabTaThl H3YYeHHS

3HaTh: OCHOBHbIEC MPHUHIIMIIBI OPTAaHU3ALNH XUMHIECKOTO IPONU3BOJCTBA, €0
CTPYKTYpPBL; METOIbl OLEHKH 3((PEKTHBHOCTH XWMHKO-TEXHOJIOINYECKOTO
Ipolecca M BCETO MPOM3BOACTBA B IIENOM; OOIINME 3aKOHOMEPHOCTH
XMMHUYECKHX TIPEBPALICHUH B YCIOBUSX IIPOMBIIUIEHHOTO MPOWU3BOJCTBA;
CTPYKTYpY, OpPTaHH3aLMI0O M TEXHOIOTHYecKoe OQopMIIeHHEe OCHOBHBIX
XMUMHYECKHX TPOM3BOACTB COBPEMEHHBIE NPENNPUSATHS XUMHUYECKOrO
mpodunss BKO u PK. ymeTb: n1eMOHCTpHpPOBAaTh 3HAHUS O 3aKOHOMEPHOCTSIX
XMMHYECKHX TPEBPAICHIH B YCIOBHAX INPOMBIIUICHHOIO MPOW3BOJCTBA, a
TaKKe O CTPYKTYpE, OpTaHM3allMM M TEXHOJIOTMYECKOM O(hOPMIECHHH
OCHOBHBIX  XHMHYECKHX  MPOW3BOACTB;  PACCUUTHIBATH  OCHOBHBIE
XapaKTEPUCTUKN XMMHUYECKOTO TpoIecca BBHIOMPATh PALHOHAIBHYIO CXEMY
MPOM3BOJICTBA  33/IaHHOTO  NPOAYKTa;  OICHWBATh  TEXHOJIOTHYECKYIO
3((HeKTHBHOCTD MPOU3BOJICTBA; 0000maTe u 00pabaThIBaTh
9KCIIEPUMEHTAIBHYIO ~ MH(OPMAINIO;  BJAJeTh:  METOAaMH  aHAJIN3a
3¢ peKTUBHOCTH pabOTHl XMMHUYECKHX ITPOM3BO/ICTB; HAaBBIKAMH pacuera |
OIpeJICNICHUs TEXHOIOTHYECKHX MTOKa3aTenel npouecca.
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He.]'l]). CC])OpMI/IpOBaTL npeacraBJICHUA O TCOPCTHYCCKHUX  OCHOBAMHU
OpraHu3anvu HCCHGHOB&TGHLCKOﬁ JACATCIBbHOCTU Y4YalllUuXCsa IO XHUMHUH, O
IIpUHOUIIAX OpraHu3aluu I/ICCHGLIOBaTeHLCKOﬁ ACATCIIBHOCTH Y4YallluXxCs B
06pa30BaTeJ'II>HOM nponecce MKOJbI, (l)OpMPIpOBaHI/II/I HaBbIKOB pa3pa60TKI/1




AeATCJIBHOCTH
yyaumuxcs 1mo
XUMHH

Has
arrecra
s

METOIUYECKOTr0 0DeCIeUeH s UCCIIEI0BATENbCKOM A TEIbHOCTH YIAIUXCS B
00pa30BaTEeIBHOM MPOIECCE IIKOMBI.

Conep:xanue. HaydHo-MeTOAMYECKHE OCHOBBI M CrielU(pHKAa OpraHU3aIMd
HCCIIEIOBATEIbCKOW W TMPOSKTHOW JEATEIBHOCTH YYAIUXCS IO XHMUH.
Crenuduka  pyKOBOACTBA  NPOEKTAMH B paMKaX  ThIOTOPCKOrO
conpoBokaeHuss. OpraHu3aiyss W TMPOBEICHUE XUMHYECKHX  OIBITOB U
HAOJIO/ICHUI B JTa0OpaTOPHBIX YCIOBHUsIX. IIpoBeneHue SKCIEePUMEHTATBHbBIX
MONICBBIX  MCCIICJIOBAHUI (OmpeesieHiHe XHMHYECKOr0 COCTaBa BO3/yXa,
BOJIOEMOB, TOYBBI). IIpUMEHEHHE COBPEMEHHBIX METOIUK MPU OPTraHU3aIMh
7Ta0OpaTOPHBIX AKCIEPUMEHTOB. TexHMKAa OE30MacHOCTH TOpH pabore ¢
XMUMHYECKHMH BEIIECTBAMHU.

O:kuaemMple pe3yabTaThl U3YYeHU:

3HaTh: crnenuUKy OpraHW3alMd HCCIENOBATEIbCKOW M MPOEKTHOMN
JIEATEILHOCTH YJalIuXCcsl 10 XUMHH; CIEIHU(UKY PYKOBOACTBA MPOSKTAMH B
paMKax TBIOTOPCKOTO COMPOBOXKICHUS, OpPraHU3alMi0 M [POBEIACHHE
XMUMHUYECKHX OIBITOB U HAOMIOAEHUH B 1TaOOPATOPHBIX YCIOBHUSIX; METOIUKY
MPOBEAEHHUS JKCIEPUMEHTANBHBIX IOJIEBBIX HCCIIEN0BAHUM, NPUMEHEHHE
COBPEMEHHBIX METOIMK TPH OPraHU3aly JIaOOPaTOPHBIX SKCIIEPUMEHTOB;
TEXHHKY 0€30MacHOCTH MpH paboTe ¢ XMMUYECKMMHU BEIIECTBAMH; YMETh:
NPUMEHSTh HEOOXOJMMbIE METO/bI HAYYHOTO MCCIIEAOBAHUS MPH pa3paboTke
HAyYHBIX PabOT; WCIOJIB30BaTh CIEIHATbHBIE METOAbI MPH BBITOJIHEHUH
Hay'qHI)IX HCCJ’[e}lOBaHHﬁ; paBpa6aTbIBaTI) METOAUYECKUEC PECKOMCHIAINU I10
OpraHH3alliy Hay4dHO-HCCICOBATEILCKON JIEATENBHOCTH IO pPE3yiIbTaTaM
H3YYCHUS] HAy4YHON JIUTEPATyphl, MMETh HABBIKHM: BHIOOpPAa TEMbI HAYYHON
paboThI; oopmiteHuUs HayYHO-HCCIIET0BATEILCKHUX U y4eOHO-
HCCIIENOBATENbCKUX PaboT, OpraHu3allid W TPOBEACHHS MEPONPHATHIA,
HAMPABJICHHBIX Ha pa3BUTHE HAyJYHO-HUCCIEAOBATEIBCKON JIESITEIBHOCTH
YUAIIUXCSL.
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Heas. ChopmMupoBaTh NPEACTABICHUS O KAYECTBEHHOM M KOIHMYECTBEHHOM
COCTaBe  aHTPONOIEHHBIX  3arpsi3HeHUil  Ouocdepsl B pe3ynbrare
IIPOM3BOACTBEHHON M CEJIbCKOXO3SHMCTBEHHOW JESTEIbHOCTH 4YEJIOBEKa U
MEXaHU3MOB XMMMYECKUX IPEBPALICHUN BELIECTB B OKpYXarollel cpexe, a
TaKXKe O BO3MOXKHOCTSX, POJM M MecTe "3elE€HOH XMMHHU' B COBPEMEHHOM
€CTECTBO3HAHUH.

Conep:xanue. 3arps3HEHHE ~ OKpYKalolmledW  Cpemsl; rio0abHbIe
OMOXMMHYECKHE LUKIBI DJIEMEHTOB; H3MEHEHHEe XHUMHYECKOI0 COCTaBa
aTMoc(epbl; aHTPOIOIeHHbIE BO3ICHCTBUS Ha IIPHUPOIY. [Tpobaemsl

9KOJIOTMYECKOM 3TUKM M  XUMHYECKOe IPOM3BOACTBO. JIBeHananarts
NPUHIMIOB «3eleHoit xumum» [loma Amacraca u J[xoHa VYopaepa.
HanpaBnenust pa3BuTHA «3eM€HOM XuMuw».  3akoHomatensctBo PK B
MPHUPOIOOXPAHHOM NEesATeNbHOCTH. MexTyHapoaHsle o0s3aTenscTBa PK o
JVKBUIALUK TPOU3BOACTBA, AKCIIOPTA W HMIIOPTA, 10 COKPAILCHHIO WIN
TIPEAOTBPAIIEHUIO SMICCHI OT/IENBHBIX 3aTPSI3HSIONINX BEIIECTB.
O:xkupaemble pe3y/1bTaThl H3YYeHU:

3HAThb. COBPEMEHHOE COCTOSIHUE W TEHICHIMM Pa3BUTHSA SKOJIOTUYECKOMH
XMMUH; 3aKOHOMEPHOCTH B3aMMOJEHCTBHUSI JKHMBBIX OPraHM3MOB M HX
COBOKYITHOCTEH CO Cpeioi OOMTaHHA; SKOJIOIHIECKOE 3HAUCHUE XUMHUIECKIX
CBOICTB TIOYBBI; BIMSHHE HA JKUBBIE OPraHW3Mbl IIEPEMELICHUS U
XMMHYECKOTO COCTaBa BO3YIIHBIX MAacCC; THIIBI PACTCHHH OHMOMHANKATOPOB,
HCTIONB3yEeMBIX B HKOJOTHYECKON AUATHOCTHUKE; IPUHIAIBI "3e1EH0M XuMun"
n mocnenHue e€ pa3pabOTKH; yMeTh. IPOBOINTH CKPUHHHIOBBIA aHAH3
KadecTBa cpefbl obuTaHWs; OOOCHOBAHHO BBIOMPATh METOA W METOIUKY
aHaim3a OOBEKTOB OKPYXAromed cpemabl W OHOJOrMYeCKHX OOBEKTOB;
OCYIIIECTBIISITh CKpPUHHHTOBOE OMOMHIMKAIIMOHHOE obcnenoBanne
SKOJIOTHYECKOTO  COCTOSIHHSI ~ OHMOTEOIIEHO30B; MPOBOAHWTH  00pabOTKY
pe3yNbTaToOB  AHAJIWTHYECKHX  W3MEPEHWH;  NPHUMEHSTh  NPHUHIIMIIBI
SKONIOTHUECKOW ® '"3en€HOM XWMHM"' TIpH BBHIIOIHEHUH XHMHYECKUX
9KCIIEPUMEHTOB; BJA/IeTh: 3aKOHOMEPHOCTAMH JEHCTBHS 3KOJIOIMYECKHX
(akTOpOoB [UIT TMPOTHO3UPOBAHUSI ONTHUMAJBHBIX AKOJOTHMYECKHX HUII
pacteHuif; cnocobamu 1Mpo6oOTOOpa W KOHCEPBAIMH OHOIOrMYECKOTrO
MaTeprana W OOBEKTOB OKpYXKAloWmeH Cpeapl; CIoco0aMH perucTpanyn
AQHAJMTUYECKUX MAapaMeTpoOB TMpH TNPOBEACHUH OWOWHAMKAIMOHHBIX U
XMMHYECKHX HUCCIIEJOBAHHH.
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Hean. VYrinyOneHHOE W3ydeHHE BOMPOCOB XHMHH KOOPAWHAIMOHHBIX
COCIIMHEHM;  MCCIIEIOBaHUE  OCOOEGHHOCTEH  CTPOCHHMS U CBOWCTB
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KOODPIMHAIIMOHHBIX COETUHEHHIA.

Conep:xanue. OCHOBBI KOOPJIMHAIIMOHHOW TEOPUH; XMMHUYECKAs CBS3b B
KOMIUIEKCaX; [EHTPbI KOOPIHUHAIMH; JTUTAHIbI, H30MEPHs KOOPAUHAIIUMOHHBIX
COEIMHEHUIA; 00pa3oBaHWE KOMIUIEKCOB: TEPMOJAMHAMUYECKHN AaCIEKT;
METOIBl HCCIIEAOBAHUS B KOOPIMHAIIMOHHONW XHUMHH; OCHOBBI CHHTE3a W
PeaKIUOHHAs CIIOCOOHOCTh KOOPIMHAIIMOHHBIX COCTUHEHHIA; MPHUKIIAIHBIC
ACMEKThl KOOPAMHAIMOHHOW XuMuH. [loHSTHE O OHMOKOOpIMHAIMOHHOMN
XUMHH.  BUKOMIUIEKCBI M OHOKIACTEPhl. BHOKOMIUIEKCHI € aHHOHAMHM
HEOPraHHYECKUX KUCIIOT, AMHHOKUCIOTAMH, OeaKamH, NOp(UpUHAMHU.
OskuaemMple pe3yabTaThl H3YYeHHS .

3HaTh: OOIIME MPEACTABICHUS O KOOPJUHAIMOHHOW XHMUH, BKIIOYAs
KOOPAWHAIIMOHHYIO XMMHUIO DPEIKO3EMENbHBIX 3JEMEHTOB M AaKTHHHUJIOB, a
Takke OOIIHEe 3aKOHOMEPHOCTH B HM3MEHEHHM XHMUYECKMX CBOMCTB
cootBercTByIOmMUX KC; yMeTh: BBIYWICHSITH IJaBHOE; JaBaTh NPEIOKEHUSI
IPU TOCTAHOBKE WM PAlMOHAIM3AIMHA COOTBETCTBYIOIIETO KCIEPUMEHTA;
HCIOJIb30BaTh PACUETHBIE METOJBI JUIS PEIICHHS Pa3IHYHBIX XUMHYECKHX
3aMaHuil  y4eOHOro ¥ HAy4HO-JIa0OpAaTOPHOrO  XapakTepa; BJAAeTh.
TEPMHUHOJIOTHEN M TEXHUKON MPOBENAEHHS MPOCTEHIIMX OIEHOK U PaCyueToB,
HampuMep, C KCIOJb30BAHHEM KPYTOBBIX TEPMOXHMHYECKUX I[HUKIOB HIIH
TEOPUHU TIONS JIMTAHIOB; BJAJETh OCHOBHBIMH XUMHYECKHMHU 3aKOHAMHU,
TEOPUSIMHM, 3aKOHOMEPHOCTSIMM M XMMHUYECKMMH [PEBPALICHUSIMA  JUIs
OOBSCHEHUsI W WCMOJNB30BaHHS B PpEATbHBIX XMMHUYECKHX MpoIeccax,
BCTpPEUAIOLIMXCS B y4eOHOM IIpOIIecce; BJIaJeTh METOAaMHU Oe30IMacHOro
HCIIOJIb30BaHUA XUMHWYECCKMMU MaT€puajliaMu C y'{eTOM ux (1)]43I/IquKI/IX u
XMMHUYECKHX CBOWCTB.
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Heab. ConelicTBOBaThH MOJITOTOBKE CIEIUATUCTOB HA OCHOBE TPAJAUIIMOHHBIX
M HOBBIX pasJi€jioB XUMHHU, U CHOCO6OB HCIIO0JIb30BAHUA XUMHUU TTIPU PEHICHUN
3a1a4 B O6J'IaCTI/I OIICHKU U CHUKCHHUSA TEXHOICHHBIX Y OKOJIOTHYCCKHUX PHUCKOB
B COBPEMEHHOM OOIIECTBE, a TAKKe CIIOCOOOB HCIIOJIL30BAHUS XHUMHUH TMPH
pelIeHNH 3a7jay KOHLENINH YCTOHYUBOTO Pa3BUTHSL.

Conepxxanue. XuMudeckas O€30MACHOCTb B TOCTHHIYCTPHUAJIBHOM
obmiectBe. B3aumocBsi3p XumMuM U ycToHumBoro pasputus. OmnacHoOCTb
BO3HUKHOBEHMSI TEXHOTE€HHBIX M DKOJOTHMYECKUX KpPU3UCOB. XHMHUUECKas
OMACHOCTh - 0c00ast KaTeropus TEXHOT€HHOH OMacHOCTH. MeToabl OLEHKU
TEXHOTEHHOTo  pucka. ObecneyeHne  O€30MaCHOCTH  IKCILUTyaTallUH
XMMUYECKUX OOBEKTOB /sl MOBBIIMICHHUS 3AIIMIICHHOCTH HACENEHUs U
OKpyXarouen cpenpl. TeXHHKa 3allUThl OKPYKAIOIIEH Cpelbl B XUMHUYECKOM
npou3BoAcTBe.  OCHOBBI  ympaBieHHs  O€30MACHOCTBIO  XUMHYECKHX
MPOU3BOJICTB.

Osxkupaemble pe3yabTaThl H3YYeHN:

3HaTh: O B3aUMOCBA3M XHUMHUH U YCTOMYMBOTO pa3BUTHA, a TaKxke
TEOpETHYECKUE OCHOBBI TPAIULIOHHBIX M HOBBIX pa3/iesioB XMMHHU U CIIOCOOBI
UX HCHOJNIB30BAaHUS TIPU PpEIICHUH KOHKPETHBIX XHMHUYECKHX 3ajad,
XMMUYECKOH 0€30MacHOCTH TMPOM3BOJACTB; METOIBI OLEHKH TEXHOTECHHOI'O
pucka; obecriedeHre OE30MaCHOCTH SKCIUTYaTallid XHMHUYECKHX OOBEKTOB
JUISL TIOBBIIIICHNUSI 3aIUIIEHHOCTH HACEIEHHS U OKPY)KAIOIIEH Cpebl; TEXHUKY
3alUTBl OKPYXaoLled Cpeabl B XHMHUYECKOM IIPOHU3BOJCTBE; YMeETh:
BBIMONMHATh JAEHCTBUS (KIacCH(UKanMs BEINECTB, COCTAaBJICHHE CXEM
MIPOLIECCOB, CHCTEMATHU3AIMs AAHHBIX U T.II.) C yUETOM OCHOBHBIX IMOHATHH U
o0mMX  3aKOHOMEpHOCTEH, (OpPMYIHpPYeMBIX B  paMKaxX OCHOBHBIX
XMUMHUYECKHX  JWCOMIUIMH;  BJIAJETh: HaBBIKAMH  HCIIOJB30BaHMS
TEOPETUYECKNX OCHOB 0a30BBIX XMUMHWYECKHX AWCIUIUINH TPU PEHICHUN
KOHKPETHBIX XHMHUYECKHX W MATECPHATIOBETUECKHX 3a/1a4.
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Heab. ChopmupoBaTh crcTeMy 3HAHUA 00 OCHOBaX HAHOXMMHH, CHHTE3€ U
aHann3e HaHOMAaTepUalloB, MPUMEHEHHH HAHOTEXHOJOTMH B OpPraHMYeCKON
XUMWH, ONOJIOTHH, MEIUIIIHE U JPYTUX 00IacTsX.

Conep:xanue. OCHOBHBIE MTOHATHSI HAHOXMMHUH U HAHOTEXHOJIOTHU. McTopus
pa3BUTHSI HAHOTEXHOJIOTHH. HaHOCTpYKTYpHBIE 3JIEMEHTHI BEIECTBA: aTOMBI,
MOJIEKYNBI, (YIJIepeHsl, HAHOTPYOKHM, KiacTepbl. KBaHTOBBIE TOYKH -
HCKYCCTBEHHBIC MOJIEKYJIBL. HanoctpykrypHbie TIOJTMEPBHI.
WHcTpyMeHTapuii  HaHOTEXHOJNOTA: HaHOKPHUCTAJUIBI,  HAHOTPYOKH,
HaHOCTEp)KHH M WX IPOU3BOJHEIC. Marepuanbsl 3NEKTPOHUKH  JUIS
HaHOTexHoJoruil. bymyiee HaHOTEXHONOTHH: MPOOJIEMBI M MEPCIEKTHBEIL.
Knaccudukanms u cnocoObl momydeHus HaHodacTHl. HaHOOOBEKTHI Kak




OCHOBA HOBBIX JIEKAPCTB U CHCTEM HMX HAIIPABJICHHOW JOCTABKH.

O:xuaaeMble pe3yJIbTAThI H3YYCHUS

3HaTh: omnpeneNeHHEe W KJIACCU(UKALMIO HAHOYACTHI], IOHATUS O
HaHOMaTepHuajax, WX OCOOBIX (H3MYECKMX M XHMHUYECKHX CBOMCTBaX;
OCHOBHBIE METO/bI CHHTE3a M aHajlu3a HAHOMATEPHAJIOB; CYIECTBYIOIIHE U
TIEPCIIEKTUBHBIE 00JIaCTH NMPUMEHEHHsT HAHOTEXHOJIOTHH W HAaHOMAaTepHaloB;
BpEelHbIE BO3ICHUCTBUS HAHOMATEpUAJIOB Ha D3KOJIOTHIO, 370pOBbE U
0e30MacHOCTh 4YeJOBeKa, a TaKKe IIyTH HX IMPEAOTBPAIlCHUS; YMeTh:
MPOBOJUTE AHAJIN3 U OLEHKY PAa3JIMYHBIX METONOB CHHTE3a OIpPEAEICHHBIX
HAaHOMAaTEepHAJIOB; Ipe/ularaTh METOAbl aHalW3a HAHOMAaTepHaIoB B
3aBHCHMOCTH OT UX IPUPOJBL; MPEAaraTb BO3SMOKHBIE 00IaCTH TPUMEHEHHS
Pa3IUYHBIX HAaHOMATEpHaJIOB; IEMOHCTPHUPOBATH 3HAHUA O 3aKOHOMEPHOCTAX
XUMHMYECKUX MPEBPAILEHUN B YCIOBHUSAX IMPOMBIIIJIEHHOTO NMPOU3BOJCTBA, a
TaKKe O CTPYKTYpe, OpraHM3allMl M TEXHOJOTMYECKOM O(pOPMIICHHH
OCHOBHBIX ~XMMMYECKHX MPOHM3BOJCTB; BJaJAeTh. HaBbIKaMHM IIOHMCKa
UCTOYHUKOB HMH(GOPMALMM O HOBBIX JOCTH)KEHUSIX HAHOXUMHU U
HaHOTEXHOJIOT HH.




HNEPEYEHb JUCLHUIIJINH
KOMIIOHEHTOB 110 BBIOOPY /UIs1 00pa3oBaTeJbHOH MPOrpaMMbl
6B01509 «Xumus-buonorusy»

Cpok o0yuenus 2 roga 10 mecsines

®dopma o0yueHus - ouHas Ha 6aze TullO

Ne HanMmeHoBaHNe TUCIIUTIIIHHEL Ko qucumruimsb Kon-8o Cemectp
KpEeIUTOB
2. Ba3oBble JTUCHUILUIHHBI

KommnoneHT no Beidopy 1

1 [IgrosorHs B THCTOJIOTHS CG2222 3 3
MMmMmyHOIIOTHSE Imm?2222
KommnoneHT nmo BIdopy 2

2 |OOuiast 1 MOJISKYJIIpHasi TCHETHKA OMG2223 4 3
I'eHeTHYECKHE OCHOBBI CEJICKIIHH PACTCHUM GOSR2223
KommnoHeHT no Be1dopy 3

3 [MuxkpoOHOIOTHS U BUPYCOJIOTHS MV2224 5 3
ITouBeHHAst MUKPOOHOJIOTHS PM2224
KommnoneHT no Bpidopy 4

4 |KnerouHast OMOTEXHOIOTHUS KB2225 5 3
BBenenne B 6MOTEXHOJIOTHIO VB2225
KommnoHeHT no BbIOOpPY S

5 |Anaromus u GU3HOJIOTHS YETOBEKA M JKUBOTHBIX AFChZh3226 5 4
DU3KUOJIOTHS BBICIICH HEPBHOM JIESITEILHOCTH FVND3226
KommnoHeHT no BeIOOpPY 6

6 [Cucremaruka pacteHuii SR3227 5 4
dnopa Kazaxcrana FK3227
KoMmnoHneHT mo Bb10OpPY 7

7 |dusuyeckas U KOJJIOUIHAS XUMHUS FKH3228 5 5
XUMUsI IOJTUMEPOB HP3228
KommnoneHT no Bpidopy 8

8 |Dwusmonorus pacreHuit FR4229 5 4
DU3HUOJIOTHS CTEITHBIX PACTCHHUI FSR4229

3. TIlpoduaupyounmme 1MCUUNITHHBI

KomnoneHT 1o Be160py 1

1 KoMHaTHOE M caJioBO€ IIBETOBOJICTBO KSC3305 5 3
JlekopaTUBHOE C€aJoOBOJACTBO ¢ ocHOBamu JaHmmadgTHOoTro|DSOLP3305
NPOEKTHUPOBAHUS
KommnoHeHT no BbIOOpY 2

2 |CoBpeMeHHBIC METO/IbI IIPENoaBaHts OUOJIOTHH SMPB3306 4 5
MeToauKa OpraHu3alul BHEKIACCHONH paboThl MO GHOIOTUH MOVRB3306
KoMmnoneHT o BoioOpy 3

3 |MHHOBaIMOHHBIC TEXHOJIOTUH O0YYCHUSI XUMUH ITOHA307 5 5
MeroiMKa OpraHU3alMi BHEKJIACCHOH paOOThI IO XUMUH MOVRH4307
KommnoHeHT no BpIoOpY 4
MeToauka penieHus 3aj1a4 10 XuMUHU MRZH4308

4 Metoauka IpoBeAEHUs IKOJIBHOTO XUMUYECKOTO MPShHE4308 5 5
SKCIIEpUMEHTA
KommnoHeHT no BbIOOpPY S

5 |TlpuknagHas XUMHUs PH4309 5 5
XUMUYIECKHI CUHTE3 HS4309
KommnoHeHT no BeIOOpPY 6

6 XyMH4decKasi TEXHOJIOTHS HT4310 5 5
Opranuzanus HAY4YHO-UCCJICAOBATEIILCKONH  JAEATEIBHOCTH ONIDUHA4310
y4almxcsi o XUMHUH
KommnoHeHT no BeIOOpY 7

7 |Oxonoruueckas U 3eJCHasi XUMHS EZHA311 4 6
KoopaunanuoHHast Xumusi KH4311
KoMmnoHneHT mo Bb10Opy 8

8 |CoBpemMeHHast XUMHSI M XUMHUYECKasi 0€3011aCHOCTh SHHBA4312 4 6
HaHoTeXHONOTHSI B XUMHUU NH4312




