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Heas. ChopMHupOBaTh MPENCTABICHHS 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, XHMHYECKOE CTPOCHHE KJIETOK, OCOOCHHOCTH CTPOCHHS KIIETOK
OpPOKApHOTOB M JYKAPHOTOB: IIMTOILIA3MbI, IIa3MaTHYECKOH MeMOpaHsbI,
OpraHOM/IOB LIUTOIUIA3MBI, CTPOCHUE KJIETOYHOTO sapa, a Takke OMOCHHTE3
6CHKa, SIUTCIIUAJIIBHBIC U COCAUHUTCIIBHBIC TKAaHW, MBIIICYHBIC TKaAHHU, TKAaHU
HepBHOﬁ CHUCTEMBI, TUCTOI'CHE3 U METOAbI IMPUTOTOBJICHUA (bI/IKCI/IpOBaHHI)IX
npenaparoB KIETOK U TKaHEH.

OxugaemMble pe3yabTaThl H3YYeHHsI:

YMeTh: C TMOMOIIBIO MHKPOCKOIIOB PAaCCMATPUBATH IUTOJIOTHYECKHE U
TUCTONIOTHYECKHE MpenapaThl, CAMOCTOSATENHHO PaboTaTh C PHCYHKAMH H
H300paKEHUSIMU KIIETOK M TKaHEH; TeMOHCTPHPOBATh 3HAHHUS U CIIOCOOHOCTH
CPaBHHMBATh CTPYKTYPHI, CTPOCHHE, COCTABHBIC KOMIIOHEHTHI, ()YHKIHH,
pa3BHUTHE, CBOWCTBA, PAa3INYHBIX KJICTOK, TKAHEH; IPUMEHSITh TEOPETHICCKHE
3HaHUS W HAaBBIKA HCIONB30BAHKMS J1abOpaTOPHOrO OOOpYAOBaHUS IS
pCIICHHST MPAKTUYSCKUX 3a4ad M B IKCICPUMCHTAIBHBIX HCCICHOBAHUSIK;
JIODKCH  OCBOMTH  BJIaJeTh: MCTOAMKY NPHIOTOBICHHS LHUTO- U
THCTOJIOTMYECKHX MPENapaToB; MaTepUal O TUIAX KIETOK U OCHOBHBIX BHIAX
TKaHeil; 3HaTh CJCAYIOIINE BHABI Ja00PAaTOPHBIX HCCIICIOBAHUIA: OCHOBHBIC
OPHHIMIBL TEOPUH KICTOK; METOObl HCCIENOBAHHS KICTOK M TKaHEi;
cTpoeHre U (YHKIUH KIETOK W OPraHOMIOB KIETOK; AuddepeHumanus u
MEXaHMU3Mbl KIETOYHOrO paCHpEACNCHHs; METOAUKY H3YYCHHSl CTPOCHHUE,
KIacCH(pHKALIIO TKaHeH B OpraHu3Me
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Heab. O3HakOoMIIEHHE CTYAEHTOB C COBPEMEHHBIMHU IIPEICTABICHUSIMHU O
CTPYKTYpHOH OpraHM3alMd M NpHHOUIAX (YHKIMOHMPOBAHMS HMMYHHOMN
CHCTEMBI YEI0BEKa.

Conep:xanue. ImmyHONOrHA Kak Hayka. VcTopus pa3BUTHSI UMMYHOJIOTHH.
3HayeHne NOCTKEeHNH IMMyHOIoruu. Teopun nMMmyHHTeTa. @OpMUpOBaHHE
BPOXKAGHHOTO U  NpHOOpEeTeHHOro uMMyHHTeTa. Hecnenmduuaeckuit
nmMmyHUTeT. OOmIas opraHu3anus W OpraHbl UMMYHHOH cuctembl. OOmas
XapaKTepUCTHKa  crnenuduaeckoro  (IMMGOLUTAPHOrO)  HMMYHHUTETA.
NmvmyHouuTel. MonekymspHas uMMyHonorus. KierouHas UMMYHOJIOTHS.
NMMyHHBIA OTBET M B3aUMOIEWCTBHE KIETOK. Hapymenus uMMmyHUTETa.
AyTOMMMYHHBIE TIpOIIECCHI M 3a0oseBaHMS. MeXaHW3Mbl ayTOMMM YHHBIX
peakuui.

O:kupaemble pe3yJabTaThl U3YYeHHs

3HaTh: KIIIOYCBBIC MOHATHAX B HMMMYHOJIOTHH: AQHTUIEH, AaHTHUTEIO,
peuenTopsl, UTOKWHBI, MMMYHOKOMIIETEHTHBIE KIIETKH, UMMYHHBIH 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, AIJIePTUYEeCKUX,
MMMYHOZIC(HIINTHBIX, ayTOMMMYHHBIX, OITyXOJEBBIX 3a0O0JIeBaHUI; MOIKEH
BJaJeTh. TEOPETHYECKUMM 3HAaHMAMH O MeXaHW3Max (DOPMHPOBAHUS
BPOJKACHHOT'O M MPHOOPETEHHOT0 MMMYHHTETA B OPraHU3Me YeJIOBEKa.

OO0mmasa n
MOJIeKYJIsIpHast
TeHeTHKA

Ikons
HBIN

Kypc

Kietou
Has
ouoTex

He.]'l]). I[aTL CTYACHTAM MPCEACTaBJICHUEC O TICHCTHUKE, C€C r[p06neMax,
COBPECMCHHOM COCTOSSHUHU H HOBEHUIIHX JOCTWIKCHUAX, a TAKIKC pPa3BUTH Yy
CTYACHTOB 'CHECTUYCCKOC MBIIIJICHUC.
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Conep:xkanme. lcTopuss pa3BUTHSL TE€HETHUKH, MaTepHajbHble OCHOBBI
HACJEICTBEHHOCTH 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 W3MEHYMBOCTH OPraHuW3MOB, CTPYKTypa T€Ha, COBPEMEHHOE
COCTOSTHUE TTPOOIIEM TeHETHKH.

O:xungaemble pe3yJibTaThl U3YUEHUs :

3HaTh: MpeaMeT W 3a7add oOIIeH W MOJICKYJISIPHOW TeHETHUKU, UCTOPHIO €€
pa3BUTHS; MaTepuajbHble OCHOBBI HACJEACTBEHHOCTHM W W3MEHYHUBOCTH,
CTPYKTYPY U THUIBl HYKJIEHMHOBBIX KHCJIOT, Pa3MHOXEHHE OpPraHU3MOB,
3aKOHOMEPHOCTH HACIIEOBAHUs IPU3HAKOB, OCHOBBI T€HETUYECKOr 0 aHAJIN3a,
XPOMOCOMHYIO TEOPHUIO HACIEACTBEHHOCTH, BUJbI U IPUUUHBI U3MEHYUBOCTH
OpPraHU3MOB, TOHKYIO CTPYKTYpPY T'€Ha, OCHOBHBIE MOJIEKYJSIPHBIE KIIETOUHBIE
MEXaHU3MBbI, COBPEMEHHOE COCTOSHHE MpPOOJIEM T'CHCTHKH, YMETb: BECTH
oubnuorpaduyeckuii  MOMCK  JIUTEPATypHBIX  UCTOYHHUKOB;,  pelIaTh
TEHeTUYEeCKHEe 3aJaud Ha CKPEUIMBAHUE; IPOBOAUTH DJKCIEPUMEHTHI IO
W3YYEHUIO HACJIE/ICTBEHHOCTU U U3MEHYUBOCTH; IEMOHCTPUPOBATH 3HAHUS U
CIOCOOHOCTh CPAaBHUBATH CTPYKTYPHI, CTPOCHHE, COCTABHBIC KOMIIOHCHTBI,
(hyHKIMK, pa3BUTHE, CBOKMCTBA, HACJICIOBAaHMEC M W3MCHCHHE MPH3HAKOB
Pa3MYHBIX KJIETOK, TKaHEW; MMeTh HABBIKM: TIOCTPOEHHS BTOPOMl Lienu
JIHK, uPHK; onpenenenus aMHHOKUCIOTHOTO cocTaBa OenkoB mo JIHK wmu
nPHK; nmoctpoenus pemerku [lenHeTa a1 pelieHus 3ajaad; WCHOIb30BAHUS
THOPUAONOTMYECKOr0 METO/la M3YYEHHUS] 3aKOHOMEpPHOCTEH HacielO0BaHUS
MPU3HAKOB; COCTABJICHHUS POJOCIOBHBIX; COCTaBJIEHHUS IPOTHO3a Pa3BUTHS
HACJICAICTBEHHOr0 3a00JICBaHUSA Y HOCUTENSA IaTOJOTMYECKOr0 TIeHa WK
MPOTHO3a POXICHHS PeOEHKA ¢ HACIEACTBEHHOM MaTOI0r el
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Ieab. CdopmupoBaTh COBpEMEHHBIE TMPEACTABICHUS O TEOPETUUECKHX
OCHOBaX CENEKIMH PACTEHUH, OCOOCHHOCTSAX OpPraHMU3alMU PACTUTEILHOIO
TEHOMa, KJIACCUUECKHX M COBPEMEHHBIX METOJaX CO3IaHHUsl T€HETHYECKOro
pa3HO00pa3us, OLEHKH ¥ 0TOOpa CEIEKIMOHHOr0 MaTepraa.

Conep:kanue. OcobeHHOCTH TeHOMa pacTeHHi. OCHOBHBIE METOIBI
TEHOMHOro  aHanu3a. (DYHKIMOHUPOBAHHE  MHTOXOHAPHAJIBHOTO U
IJIACTHAHOTO TeHOMOB. MyTallMOHHAsS ¥ MOAW(DUKAINOHHAS M3MEHYUBOCTh
y aBrononumionnos. IloaummounHeie psgsl. OtpaneHHas THOpHUAN3ALUL
ANNONONUIIIONANS ¥ BO3HUKHOBEHHE KYIBTYPHBIX pacTeHHH. MeTosl
aHajuM3a TOMeoJorud XpoMocoM. CrocoObl MONyYeHHS aHEYIUIOMIOB.
AHaNOrM4HBlE M TOMOJOTHYHBIE MYyTalMd. XJIOpO(WIBHBIE MyTalWH.
XpOMOCOMHass U T'€HHOMH)KEHEpHasl CeNeKLus pacTeHud. Bo3mokHOCTH UM
JOCTI)KEHHS TeHETHUECKON MH)KEHEPHU.

Osxkupaemble pe3yabTaThl H3YYeHN:

3HaTb: OCOOEGHHOCTH TEHOMa pAaCTCHUM, OCHOBHBIE METOIBI TEHOMHOI'O
aHaM3a, (PyHKIIMOHUPOBAHNE MUTOXOHAPHAIBHOIO U IUTACTUIHOTO T€HOMOB,
MYTalMOHHYI0 ¥ MOJU(MKAIMOHHYI0 M3MEHYMBOCTH y aBTOIOIHUILIONIOB,
TIONUIUIONJHBIE PSAAbI, OTAAJICHHYI0 THOPHAM3ALMIO, AJUIONOIHILIONIUIO U
BO3HMKHOBEHHE KYIbTYpHBIX PpAacTE€HHMH, METOAbl aHalIn3a TOMEOJIOTHH
xpomocoM, CrocoObl  TMOTy4YEHHS  aHEYIUIOWIOB, aHAJOTWYHBIE U
TOMOJIOTHYHBIE ~ MYTallMH,  XJIOpO(WIBHBIE  MyTallMd, OCOOEHHOCTH
XPOMOCOMHOM M TE€HHOWHXXEHEPHOW CENEKUMU PACTEHUH, BO3MOKHOCTU HU
JOCTID)KEHHMS TEHETHYECKOM WHKEHEPUH; YMeTh: OpPHEHTHPOBAThCS B
COBPEMEHHON HaydyHOH JUTEpaType IO TEHETUKE U CEJIEKLHMH PACTEHUH,
AQHATM3UPOBAaTh THIIBl HACIEJOBAHMS CEJIEKIMOHHBIX IPU3HAKOB, THITBI
TEHETHYECKOH HM3MEHYMBOCTH, BO3HMKAIOIIME I10Jl BIMSHHEM MYTareHHbIX
(akTOpOB; BJIaJeTh: HaBBIKAMH pabOTBl C JIUTEPATypoOH, BKIIIOYAs
MEePUOANYECKYI0  HAyJHYIO  JINTEpaTypy; HaBbIKAMH H  METOJaMHU
WCCIIEIOBAaHNN OMOIOTMYECKNX OOBEKTOB; HABBIKAMHU OMHCAHUS KapHOTHIIOB
pacTeHHil.
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Heab. I[lo3HAKOMUTH CTYIEHTOB C OCOOEHHOCTSIMH CTPOCHHUS, CBOWCTB,
KimaccUpUKaMy W HOMEHKIATYphl TPOKAPHOT M  MHUKPOCKOIIMYECKHX
sykapuor. [lokazars obmeOnonornieckoe 3HaYeHNUE JOCTIKEHHI B 00J1acTn
MUKPOOHOJIOTHH ¥ BHUPYCOJOTHH, OCBETUTH pPOJIb MHUKPOOPTaHW3MOB B
pa3BUTUM ~ OWMOTEXHONOTMH, IHUIIEBOM  MPOMBIIIIEHHOCTH,  CEIbCKOM
XO3SHCTBE, METAUTYPTHH U APYTUX OTPACIIs.

Conep:xxanne. Mukpobuonorus kak Hayka. CpaBHHUTEIIbHAsI XapaKTEPUCTHKA




MPOKAPHOT, SYKAPHOT, BHUPYCOB: KIETOYHAS OPTraHM3aIUsa, MHOrooOpasue
TUTIOB TIMTAaHUS W JBIXaHWS, YypPOBEHh OOMEHAa BEIICCTB, OSHEPTHA
Pa3MHOXCHHUS, TEHHBIM Mapa3sutusM. MopQoiorus, aHATOMHS, POCT U
pasMHOXeHHe Oakrepuit.  CHCTeMaTHKa MHKpPOOPTaHHU3MOB.  DKOJOTHS
MHKPOOPTaHU3MOB. B3anMOOTHOIIEHHS] MUKPOOPTaHU3MOB C PAacCTEHHUSIMU,
JKUBOTHBIMH,  4YeioBekoM. CumOuoTHueckue  CBsA3W.  [lapa3utuswm.
Mopdomorus, cTpykTypa U XUMHYECKUI cOCTaB BHPYcoB. Kiaccupukarms
BHUPYCOB.

O:xungaemble pe3yJibTaThl U3YUEHUs :

3HaTh: OCHOBHBIE CBOWCTBA, CTPOCHHUE, CHCTEMAaTHKY, OKOJIOTHIO
MHUKPOOPTaHU3MOB; HX KIaCCU(PUKAIIUIO, POJIb B TIPUPOJIC U JKU3HU YETIOBEKA;
LAPCTBO BUPYCOB, UX HCIOJB30BAHUHM B TMPOU3BOJCTBE MPOTHUBOBUPYCHBIX
BaKIIUH; OHOJIOTHUECKHUE 0COOEHHOCTH MHKpPOOPTaHU3MOB,
00yCITaBIUBAIONIMX TIOpPYY MHUIIEBHIX IPOAYKTOB, YMETh: CIIOJIh30BaTh
JUTEPATypy B 00JACTH MHUKPOOWOJOTHMH U BHPYCOJIOTHH; JEMOHCTPUPOBATH
3HaHUSA M CIIOCOOHOCTh CpPABHUBATh CTPYKTYPBI, CTPOCHHUE, COCTABHBIC
KOMITOHCHTBI, (DYHKI[MH, Pa3BUTHE, CBONCTBA, HACICIOBAHHUC W W3MCHCHHC
MPU3HAKOB M WCIOJNb30BaHHE  PA3MUYHBIX  MNPOKAPUOTHUECKUX U
JSYKapUOTHUECKUX KJIETOK; MPUMEHSATh TEOpeTUYeCKHe 3HaHHUs W HaBBIKU
HCIOJIb30BAaHUS U3MEPHUTENILHBIX MPHOOPOB, J1a00OPaTOPHOr0 00OPYIOBaHHUS,
IIUTOXUMHUYCCKUX, ONOXMMUYIECKAX METOIOB M3YUCHUS PA3IMIHBIX OOBEKTOB
OKpyXKaloIieid cpeapl s  pemleHus TpakTUYecKHX 3aJad U B
3KCHCpI/IMCHTaJ'[I)HI>IX HUCCICAOBAHUAX, BJAAE€Th.: MCTOJaMH, ITO3BOJIAOIIMMHA
BBISIBJIATH HCIIOCTOAHHBIC DJICMCHTHI MI/IKpOOpFaHI/IBMOB; BBIICICHUS YUCTBIX
KyJ'[I)Typ MI/IKpOOpFaHI/BMOB u 1/13yqu1/m ux 6I/IOXI/IMI/I‘JGCKI/IX CBOﬁCTB
METOJaMU MHKpO6I/IOJ'IOFI/I‘-IeCKI/IX I/ICCJ'ICJIOBaHI/II‘/‘I, I/ICHOJ'IBSyCMI)IX JJI1 OLICHKU
00BEKTOB OKpYKaIOLIEeH cpebl

Ieab. ®opMupoBaHue 3HaHMI, YMEHUH W HABBIKOB IO OOIIEH, TOYBEHHOH U
CEbCKOXO3SUCTBEHHOM MUKPOOMOJIOTHH, IIOHUMAaHHE POJM IOYBCHHBIX
MHKPOOPTaHU3MOB B arpO3KOIOIHYECKHX MPOLIECCaX.

Coaepsxanue. Vcropust pa3BUTHsl TOYBEHHOH MHKpoOHonoruu. OCHOBHbIE
IpymIbl OakTepuil M aKTHHOMMIIETOB, BCTPEYAIOIIMXCSA B MOYBAX. YdYacTHe
NOYBEHHBIX MHUKPOOPIaHM3MOB B IPEBpPAILlCHHH BEIIECTB M OSHEPIHU B
ouoctepe n QpyHKUMOHMPOBAHUU OHOreoneHo30B. [TouBooOpa3oBaTenbHbIE
IPOLIECChl. OKONOTUsL M Treorpadusi IOYBEHHBIX MHKPOOPIaHH3MOB H

Jlexopa | ponpocklOHOAMArHOCTHKY MOYB. THIBI OMOJOTMYECKUX CBS3edl B MHpe
TUBHOC | royBeHHBIX OPraHW3MOB. BbIJeJIeHHe U KyJIbTUBHPOBAHHE TOYBEHHBIX
CaloBO | MpKpOOpraHU3MOB.
koms | P€T™BO € | Oxknaaemble pe3yabTaThl H3yYeHHs :

IouBennast mei | OCHOB2 | 3pate:  Mopdomormio,  CHCTEMaTHKy,  (GU3MONIOTHIO M SKOJIOTHIO
MHKPOGHOIOTH Kype MH MHUKpPOOPTraHU3MOB, POJIb MHUKPOOPTaHU3MOB B IPEBPAILCHUSIX Pa3IHMUHbBIX
a 6uomor | TAHAILL | coenuHeHMit M XMMHYECKHX SIEMCHTOB B IIOYBE; YMeThb: OIPEIENATH
- adpTHOr OMONMOTMYECKYI0  aKTHBHOCTh IOYBBI WM TpeQiaratb  CHOCOOBI €€
0 perynupoBaHus, HCTIONB30BaTh OMOMHIUKALINIO, O6uoTecTsl;
HPOCKT | neMOHCTPHPOBATH 3HAHKS U CIIOCOOHOCTH CPABHUBATEH CTPYKTYPHI, CTPOCHHE,
HPOBAH | cocTaBHBIE KOMITOHCHTHI, (DYHKIMH, Pa3BUTHE, CBOMCTBA, HACICIOBAHUE H
ns W3MEHEHHE TPHU3HAKOB U HCIONb30BAHUE PA3JINYHBIX MPOKAPHOTHUECKUX U
9YKapUOTHYECKUX KIIETOK; NPUMEHSTh TEOPETUUECKHE 3HAHWSA M HAaBBIKH
HCTIONB30BaHUS M3MEPHUTENBHBIX MPUOOPOB, Jab0opaTOpHOro 000pyIOBaHUS,
LUTOXUMHUYECKUX, ONOXMMHUUECKUX METOJOB M3YUCHHS PA3JIMUHBIX 00BEKTOB
OKpY)KaloIiel cpeapl I peUIeHHs NpPakTHYeCKMX 3adad U B
9KCIIEPUMEHTANBHBIX HCCICOBAaHMAX; BJaAeTh KyIbTYPOH MBIIUICHNUS,
CIOCOOCH K O0OOIIEHHI0, aHAIN3Y, BOCHPUSATHIO WH(POPMAIINH, ITOCTAHOBKE
LETH ¥ BBIOOPY IyTeil e€ MOCTIKEHHUS; TOTOB K KOOIEpaluu C KOJUIEraMHu,

paboTe B KOJUIEKTHBE.
Hean. Boopyxurs Oymymiero crenuanmcra - OHOTEXHOIOTa COBPEMEHHBIMU
Obuas Utoros TIpE/ICTABIICHIAMH O Hanbolee NEPCINEKTHBHBIX HAMPABICHUAX Pa3BUTHA
ast KJIETOYHOM OMOTEeXHOIOrMHM B MHpE, II0Ka3aTb €€ B3aUMOCBi3b C
Kuerounas 1 rocyaa | AOCTIDKEHHMSIMA B 00NacTH MOJIEKYISIpHOM Ouomoruy, KIETOYHOH U
OMOTEXHOJIOTH MoRery PCTBEH | MONEKYIIpHOH  Onopm3uke, OHOXMMHH, MOJNEKYIIPHOM  TI'CHETHKH,

a1 J;:g :::1[ Hast MHUKPOOHOJIOTHH, MOJICKYJIIPHOH MIMMYHOJIOTHH 1 OMOMH(OPMAaTHKY.

Ka atrecta | Copep:kanue. Kparkas wcropuss W STambl  pa3BUTHS — KIETOUYHOH
st OnotexHOMOrMM. TeopeTHdecKhe OCHOBBI KJIETOYHOH OHMOTEXHONIOTHH.

I'enommnka, mnporeomMuka ¥ OuomHpopmaTtnka. OOBEKTH KIETOYHOU




6norexHonorun. Knetkn m cyOKJIeTOYHBIE MaKpOMOJIEKYISIPHBIE CTPYKTYpPBI
W WX HCIOJb30BaHWE B KieTouHoH OworexHomornu. Comaruueckas
rudpunu3ams. 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, MeETomax
KJIETOYHOW OMOTEXHOJIOTHH, MEPCIIEKTUBHBIX HANPABICHUSX U TEHICHIUU €e
pasBUTUS B COBPEMEHHOM  MHpE,  KJIETOYHOW  OHOTEXHOIIOTHH
MHUKPOOHMOJIOTHYECKUX  CHCTEM, TEeHHOM  WHXKEHEPHUH,  JIOCTHKECHUSIX
KJIETOYHOW OMOTEXHOJIOTHH, SKOJOTMYECKHX acleKTax OHOTEXHOJIOIHH;
yMeThb: KPUTHYECKH aHAJIN3UPOBATh Hay4HbIE 9KCIIEPUMEHTHI,
JIEMOHCTPHPOBATh 3HAHWA W CIOCOOHOCTH CPaBHHMBATH KIIETKH, TKaHH W
BHEKJIETOYHBIE CTPYKTYpBI; MPUMEHSTH TEOPETHYECKWE 3HAHMS W HaBBIKH
UCIIOJIb30BaHMsl J1TAOOPaTOPHOTrO OOOpYNOBaHMS, LUTO- U OHOXUMHYECKUX
METOJIOB M3YUEHHUs Pa3IMYHBIX OOBEKTOB OKPYKAIOIIEH Cpebl ISl PelIeHHs
MPaKTUYEeCKUX 337ad M B OKCICPUMEHTANbHBIX HCCIEIOBaHMAX; BIAJETh
HABBIKAMM padoTHI co CTeMaTU3UPOBAHHBIM 112a00paTOPHBIM
000pyI0OBaHNEM JUIs PelIeHHs IPAKTUIECKHX 3a1ay/

Heab. CdopmupoBarh cucTeMy 3HAaHMH O HAyYHBIX M THPAKTHYECKHX
acreKTax OMOTEXHOJOTHH, OCHOBHBIX KpPUTEPHSX BBHIOOpA OMOIOTHYECKHX
O00BEKTOB ¥ COBPEMEHHBIX METOJaX CO3/IaHHsI OMOJIOTMUECKHX IPENapaToB.

Conepsxanue. Ilpeamer, nenu, 3amgaud u NEePCHEeKTUBbl  Pa3BUTHUS
OouorexHonorun.  Bo3MOKHOCTM ee TpUMEHeHHs B (apMakoJIoOTMH |
MEIWIIMHEe, B OXpaHe TNPHPOAbI M B XO3SMCTBEHHHIX wensx.  HoBble
HampapleHus OHOTEXHONOrMH.  PacTuTeNbHbIE M IKHUBOTHBIE OOBEKTHI
OMOTEXHOJOTMM KaK HWCTOYHMKH OHONIOTMYECKH AaKTHUBHBIX  BEIIECTB.
Mukpooprann3msl (0akTepUH U BBICIINE TPOTUCTHI) KAK OCHOBHBIE OOBEKTHI

TI'enetn | Urtoros .
OMOTEXHONOTMM B MEIULMHE, CEIbCKOM Xo3siicTBe. Mcronb3oBaHue
YeCKUe as N
MHKPOOPTaHW3MOB B F'OPHOJ00BIBAIOIIEH TPOMBILIIIEHHOCTH.
BBenenue B OCHOBBI | Tocyza
Osxkupaemble pe3y/abTaThl H3YYeHNS:
OMOTEXHOJIOTH CENIeKIl | PCTBEH .
- Hast 3HaTL 0: HaydyHBIX OCHOB OHOTEXHOJIOIMH; OCHOBHBIX HaIlpaBICHUN
10 . o .
pacten | arrecra | MPOMSBOJICTBA TIONESHEIX BEWIECTB; OCHOB WHKCHEPHOH SHSHMONOTHK;
- s METOJOB W BO3MOXHOCTEH T€HHOM M KIETOYHOM WH)XEHEPUH; OCHOB
TEXHOJIOTUYECKOH OMOHEPreTUKH M OHOJOTHYECKOH NepepabOTKH CHIPHS;
UCIIOIb30BaHMsl OMOTEXHONOIMH KaK albTCPHATHBBI B CEIBCKOM XO3SHCTBE;
OCHOB JKOJOTMYECKOW OHOTEXHOJOTMH; YMeTb: OpPHEHTHPOBATHCS B
COBPEMEHHBIX HAIpPABICHUAX M METOJaX OMOTEXHOJIOTHH; HCIOJIb30BATh
3HaHMA O OWMOTEXHOJIOTMM MPU M3YYCHHUH CHELUAIbHBIX IUCIUILIUH;
NPUMEHSTh TONy4EHHbIE 3HAHMA B  pAIMOHAJIBLHOM  HCIIOIb30BaHUU
NPUPOIHBIX PECYPCOB M OXpaHE OKPYXKAIOLIeH Cpeabl; HCIONb30BaTh
HONy4eHHbIC aHHBIE NPU HANMCaHUU pedepaToB; BJAadeTh NPHKIATHBIMH
acrieKTaMu OHOJIOTHH.
Heab. Boopyxurs Oyxmyiiero crnenpanicra 3HAHUAMH 00 aHATOMHYECKOM
CTPOCHUH M 3aKOHOMEPHOCTSAX JXM3HEHHBIX IPOIIECCOB, IMPOTEKAIOMUX B
OpraHM3Max 4eJI0BEKa M KUBOTHBIX.
Conep:kanue. AHaToMHI W (HUINONOTHS YEJOBEKa W JKMBOTHBIX Kak
B3aMMOCBsI3aHHbIe HayKd. CTpOEHHE XMBOTHOW KJIETKH W €€ OTJIMYHE OT
pacturensHOM. Kiaccupukamms u cTpoeHHE JKMBOTHBIX TKaHed. Oprassl,
I/I cucreMbl opraHoB. CBsS3p (QYHKOWHA OpPraHOB C WX CTPOCHHEM
TOTOB
(MopdodyHKIIMOHATPHAS ~XapaKTepUCTUKA). ODU3HONOTHUS ©  PETYIus
A [Ixons as .
HATOMMS U o ocvIa OCHOBHBIX CHCTE€M OpraHoB: Bo30ymmMmbix, [IHC, ceHCOpHBIX, CepIedYHO-
HBIN T . . N .
¢pusunonorus Kype pCTﬁH COCYAWCTOH, IbIXaTEeIbHOH, BBIACIUTEIBHOH, NHIIEBapuTenbHOH. OOMeH
YeJIoBeKa U BEIIIECTB.
onomor Has Om
JKMBOTHBIX . aTTecTa AHJaeMble Pe3yIbTaTbI H3yHeHHs : §
1A 3HaTh. CTPOCHHE JKMBOTHOW KIIETKH, TKAaHEW, OpPraHoB, CHCTEM OpIaHOB;

CBA3b q)yHKIIPII;’I OpraHoB € HX CTPOCHUCM; (1)I/IBI/IOJ'IOFI/IIO n PpEryisannro
OCHOBHBIX CHCTEM OpPTaHOB B OPraHU3ME€ YCJIIOBEKA M XHUBOTHBIX; YMETb:
OpoOBOAUTL COMATOMETPHUILO, (1)1/131/10Merp1/1}0; MNPUMCHATH OHOJIOTHUYECKHE
3HaHUusA I 00BSICHEHUS opoueccoB M SIBIICHHI JKHU3HECACATCIBbHOCTH
COOCTBEHHOI'O opraHm3Ma W JOPYIrux JKWBOTHBIX; BJIA€Th: HaBBIKAMU
MOp(i)OHOFH‘{eCKOI}’I u (1)I/I3I/IOHOFI/I‘ICCKOI\/'I OLCHKHU OpraHnu3Ma YCJIOBCKa B
AHTPOIMOJIOTMICCKUX UCCICTOBAHUAX




eab. M3ydyeHne OCHOBHBIX MPUHIMIIOB BBHICIIEH HEPBHOM JESITENBLHOCTU
JKUBOTHBIX ¥ 4YeJIOBEKa, (PH3HOIOTHMYCCKUX MEXaHU3MOB IOBEJICHUS,
CTPYKTYpHI TIOBEJEHUYECKOTO aKTa.

Conep:xxanue. Yuenne o BHJI. @yHkuuoHanbHas oOpraHum3anusl MO3ra.
CeHCOpHBIC CHCTEMBI: TPHUHIUIEI CTpoeHUs W (GyHKIuU.  CEHCOpHBIC
CHCTEMBI: 3pUTEIbHAS, CITyXOBas U UX OTHeNbl. Kiaccupukarwst penenTopos.

Uroros | BHI. OcHOBHBbIE TMOHSATUS W TPUHIHUIBL 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 noseaeHusi. Ocobennoctun BHJL denoeka. Peus u ee
HEpBHOU ouoror Has (dyHkmu. Bzaumogericteue 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 TPUMEHSTH OWONOrMYecKHe 3HAaHUs ISl OOBSICHEHHUS IMPOIIECCOB H
SBJICHUH  KM3HENESTENbHOCTH COOCTBEHHOI'O OpraHM3Ma ©  JAPYTHX
Npe/CTaBUTENeH LapCTBa >KUBOTHBIX, C YKa3aHHEM HX TaKCOHOMHYECKOH
TPYNIMbl,  aHATOMMYECKUX,  MOP(OJIOTMYECKUX M  SKOJOTMYECKUX
0COOCHHOCTEH.
Heab. ®opMupoBaHue y CTYIEHTOB TEOPETUUECKUX U NPAKTHYECKUX 3HAHUN
MO0 COBPEMEHHOW CHCTEMAaTHKE PACTEHHH, NPUBUTHE CTYJISHTaM YMEHHH W
HaBBIKOB CaMOCTOSITENILHOH pabOThl C paCTUTENLHBIMH O0BEKTaMHU, PA3BUTHE
MHTEepeca K MPOBEACHUI0 HAYYHBIX UCCIEOBAaHUN B 00NacTH (IOPHCTHKH 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 [ 'puobI,
oraen JIumaiHuky, BeICIIME pacTeHus, OTAeHbl: MOXOBUIHbIC, PUHHODHTEI,
Yuebn IInaynoBunnele, XBoweBble, IlanoporHukoBuansle, oraen I'onocemMeHHsbIE,
0- otaen [lokpeiToceMeHHBIEe pacTeHus, Kiaccel: IBymonpHBIe, OTHOAONBHBIE.
NONCBA | Ofmas  XapakTepUCTHMKA,  BAaKHEHINME  HANpPABICHHS  SBOJIOLMM.
A I'epOapuzanys u onpeneneHue BUIOB PACTEHUH.
Iikoms | "P¥™ | Oxupaemsbre pe3yJbTaThbl H3y4YeHHSI:
C HbIit Ka 3HaTh:  MHOrooOpasue  pacTUTEIBHOTO  MHpA,  IPOCTPAHCTBEHHOE
HCTEMaTHKA (m3yue 9
. Kypc pacmpenienieHie, CTPOSHUE, BOJIIOLMIO, CUCTEMATHUECKUE TPYMIIbl PACTEHUMH;
pacrennu Ouomnor BH};IZZO TaKCOHOMMYECKHUE KATErOPUH, NMPHMEHSIEMbIE B COBPEMEHHON CHCTEMATHKE;
nn o HH3IIME WM BBHICIIME PACTEHUs KaK OCHOBHBIE 00pa30BaTEeNM COBPEMEHHOIO
cocrap | PACTHTCIBHOTO IOKPOBA; O?’beM CHCTEMATIMECKHX TPy, reorpaduyeckoe
a pacipocTpaHeHHE PACTCHU, pOJIb PAacCTEHHHl B HKOJIOIMYECKUX CHCTEMaX;
pacren | MPAKTHYECKOE 3HAYCHME CBOWCTB DACTCHMH PA3IMYHBIX TPYIIN; YMeTh:
) pacipenenaTb pacTeHus 10 TpylnaM; MWCIOIb30BaTh Ha IPaKTHKE
XO3SHCTBCHHBIE CBOMCTBAa MpeACTaBUTENEH pacTeHHH; MPOBOIUTH aHAIM3
MIPEATaracéMbIX  PACTHTENBHBIX OOBEKTOB, OCHOBBIBAACh HAa 3HAHMAX
AHATOMHYECKOH, MOP(OIOTHUECKOH W (PH3HUOIOTHIECKON XapaKTEepUCTHKH
pacTUTENFHOTO OpraHu3Ma, TIPUHLUITAX nx CHCTEMATHIECKON
KIIacCH(HKAIINH, a TAKKE 3aBUCUMOCTH UX CTPOEHHS U (QYHKLHH OT YCIOBHH
CYILIECTBOBAHUS, YMETh COCTaBJIATh JAUXOTOMHUYECKHX KIIIOYH; BIAJIETh
HABBIKAMM: OIpPEICNCHNS PAcTeHHWH, NPHUHAUISKAINX K CIOXKHBIM B
CHCTEMaTHYECKOM OTHOLICHHH TPYIIaM; MUKPOCKONHUH, IpEHaphupOBaHMI,
3apHCOBKH, paboTHI ¢ repbapueM; pacipeeleHus] pacTeHHUs 10 TPYIIaM
Vueon | Heab. @PopMupoBaHME KOMIUIEKCA 3HaHUH 00 OCOOEHHOCTAX —(uIopEI
o- Pecnyonukn Kazaxctam m  BKO, myTsx © 3aKOHOMEPHOCTAX HX
moneBa | POPMHpOBaHMS, CHCTEMAaTHYECKOM, OSKOJOTMYECKOM U  CTPYKTYPHOM
a pa3HoOOpa3uM pacTeHUH, a TAaK)Ke XapaKTEPUCTHKH MX POJH B OMOIEHO3aX,
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
. BUAOBO | ananu3 ¢utopsl PK 1 BKO, 6rnomopdusiii aHamu3 ¢iaopsl, GUTOIEHOTHYECKUN
ro aHanmu3 (IOpBI, SKONOTWYECKHE TPYNNbl PAacTeHWH, aHAIN3 >HIAEMHU3MA,
COCTaB | penukTOBOCTH, 00BEKTHI KpacHoil kHuru. ['epbapumzamms u omnpenencHue
a BHUJIOB PaCTEHUM.
PaCUT)eH O:xkupaemble pe3yabTaThl U3YYeHU:
ni

3HaTh: TEPMHUHOJIOIHMIO AucIMIUIMHBL, ocobenHoctH ¢uiopsl PK m BKO,




COBPEMEHHBIC TTOJXOMBI K aHAIU3Y (IIOPHI, MIPHUHITUITEI Te0OOTAHNYECKOTO U
(hIOpUCTHYECKOr0  PAOHMPOBAHUS, OCHOBHBIC  CHCTCMATHYCCKUE W
SKOJIOTHYCCKUE TPYIIBI PACTCHUH, OcoOeHHOCTH oxpaHbl ¢uiopel PK u
o0lacT B 3alOBEJHWKE, HAINMOHAIBHOM TMapKe, 3aKa3HUKaX;, YMeTh:
MPUMEHATh 3HAHWA TIPH (IOPUCTHICCKUX HCCICIOBAHUAX, COCTABIATH
KOHCIIEKTHI ()JIOp W WX aHalu3, y3HaBaTh PEIKUC W OXPAHSCMBIC BHIIBI
pactennit PK, B KOJUIEKIMSAX, HA PUCYHKAaX, B MPHUPOJC; POBOIUTH aHAJN3
MpeylaraéMbIX  PACTHTENIEHBIX  OOBEKTOB, OCHOBBIBAasCh Ha 3HAHUIX
AHATOMMYCCKOH, MOP(OIOTHYCCKON U (PU3HOIOTHICCKON XapaKTCPUCTUKH
PACTHTEIIEHOTO opraHusMa, TIPUHITAITAX HX CHCTEMAaTHYECKOM
KJaccu(UKAIMK, a TAKKE 3aBUCHMOCTH WX CTPOCHHS M (DYHKIUI OT YCIOBHA
CYIIICCTBOBAHUS; BJIAJETh. MCTOIMKOW (DIOPUCTUTUECKUX HCCICIOBAHUM,
MpUEMaMH OITUCAHUS PACTUTEIBHBIX COOOIIECTB, METOMUKOW OIMpPEICTICHHS
apeaja BUJa, 3HAHUSMH ¥ YMEHUSIMH JIJIS TPOGECCHOHATHFHOTO O0OPAIICHHUS C
0OTaHMYECKUMH 00HLEKTAMH.

Pusnyeckaa u
KOJLJIONIHAsI
XUMHUS

Xumus
3JIEMEH
TOB

ITpuxn
ajiHast
XUMUS

Heas . IlpuoOpereHHe TEOPETHYSCKUX 3HAHUA MO (PU3MUCSCKON |
KOJUIOWZHOW XMMHHM ISl TIOCJHENyIoIIero Oojee riyOOKOro H3ydeHus
JUCHUIUIMH TPOQWINPYIOLIEr0 [WKJIA, HEOOXOMUMBIX Ui  YCIELIHOW
peanuzanuu npohecCUOHATBLHOM AESTEIBHOCTH OaKaaBpa.

Conep:xxanue. BosHukHOBeHHE (QU3NYECKOW M KONJIOMIHOM XHMHH Kak
CaMOCTOSITENIbHBIX AUCHUIINH. OCHOBBI Y4€HHMS O CTPOCHHMM BEIIECTBA.
OCHOBEI XHUMHYECKOM TCPMOAVHAMUKU. Xumuyeckas KHHCTHUKA.
Xumuueckue paBHoBecus. PactBopbl. ®azoBble paBHOBecHs. [luarpammel
COCTOSAHHUSA. BHCKTPOXHMH‘ICCKHC MpOLECCHI. HOBerHOCTHbIC SIBJICHHSA.
JucnepcHeple CUCTEMBI, MX YCTOMYMBOCTb M Koarymsauus. Ilomydenue u
OYUCTKA JUCTICPCHBIX CHUCTEM pPa3IMYHBIMHU MCTOAAMMU. OT}ICJ’ILHLIC KJIaCChbl
JUCICPCHBIX CUCTEM.

O:xunaaemble pe3yJIbTAThI U3YYeHHUS:

3HaTh: BO3HUKHOBEHHWE (U3MYECKOW ¥  KOJUIOMJHOM XUMHH  Kak
CaMOCTOSITENIbHBIX JTUCLUIUIMH; OCHOBBI YUEHHS O CTPOCHUM BEILECTBA;
OCHOBBl ~XUMMYECKOH TEPMOJMHAMMKH; XHUMHYECKYI0 KHHETHKY U
XMMHYECKHE pPaBHOBECHS; PacTBOPBHI; (ha30BbIC PABHOBECHS M JHUArPaMMbI
COCTOSIHUSI; 3JIEKTPOXUMUYECKHE IPOLIECCHl U TIOBEPXHOCTHBIC SIBJICHUS;
JUCIEPCHBIE CUCTEMBI; IIONYdEHHE W OUYUCTKA JAUCIEPCHBIX CHCTEM
pasNMYHBIMM ~ METOAAaMH; yMeThb:  OIpENENATh TEPMOAWHAMUYECKHE
XapaKTEPUCTUKH XMMHUYECKMX pEaKIUi M paBHOBECHBIE KOHIICHTpAIUU
BEILIECTB; OMNpPENENATh HaIllPaBIEHHOCTh IPOIECCa B 3aJaHHBIX HayallbHbBIX
YCIIOBUSIX; ONpENeNsATh COCTaBbl COCYIIECTBYIOIIMX (a3 B OMHAPHBIX
TeTePOreHHBIX CHCTEMAaX; COCTaBJIATh KHHETUUECKHE YPABHEHUS ATl IPOCTHIX
peaxuuif; IpOBOJUTH pacyeThl C HCIONb30BAHUEM OCHOBHBIX COOTHOILICHHUH
TEPMOAWHAMUKN  TIOBEPXHOCTHBIX  SABIEHHM W  pacueThl  OCHOBHBIX
XapaKTEPUCTUK JAUCIIEPCHBIX CHCTEM; PpacCUMUTHIBATh OIHEPreTHUECKHE
rmapameTpel aacopOIy; MONMy4aTh M OYHIIATh KOJUIOWIHBIE DPACTBOPEI;
0000maTh U 00pabaThiBaTh SKCICPUMEHTANBHYIO HH(OpMAIMIO B BHIC
71a00paTOPHBIX OTYETOB; BIIAJETh: HABBIKAMM BBIYHCICHUS TEIUIOBBIX
3¢ ¢$EeKTOB M KOHCTAHT PaBHOBECHS] XUMHIECKUX PEAKIM; METOJAMHU pacdeTa
XMMHYECKOTO PABHOBECHS, M3MEPEHMs BEIMYMHBI aJCOPOIMHU M YAEIbHOU
TIOBEPXHOCTH, BSA3KOCTH; BIAJCTh OCHOBHBIMM XHMHUYECKMMH 3aKOHAMHU,
TCOpUSIMH, 3aKOHOMEPHOCTSIMH M XHMHUYCCKHMH IIPEBPALICHUAMHU UL
WCIIONB30BAaHUA B PEATbHBIX XMMUYECKHX MpOIEccaX, BCTPEYAIOIIUXCS B
y4eOHOM IIpoLecce; WCIONb30BaTh pACUETHBIE METOABI Ul  PEIICHHS
Pa3IMYHBIX XMMHUUECKHX 33 JaHHUMH.

Xumus
MOJIMMEPOB

[Ixons
HBIA
Kypc

XUMHH

brnoxn
MU

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

Conep:xxanue. XuMus TOJIMMEPOB KaK Hayka, OOBEKTAMH HCCIEIOBaHMI
KOTOpOH  SIBJIIIOTCS ~ TOJMMEPHI  CHHTETHYECKOTO W HPHUPOJHOTO
npoucxoxkaeHus. WX kiaccnpukanus, HOMEHKIATypa W OCOOCHHOCTH
XUMHYECKOTO CTPOEHUSL. Cunrerndeckue OpraHUYECKUE,
3JIEMEHTOOPTaHNYECKHE, HEOPTaHWYECKHE M TPHUPOAHBIE MOJMMEPHI. Bus
TIONMMEPHU3allii ¥ COTOIMMEPU3aINN: PaJUKaIbHasl, KATHOHHAs, aHWOHHAS
W HWOHHO-KOODJWHAIMOHHAS, OSMYIbCHOHHAs. OCOOCHHOCTH YKa3aHHBIX
MOIUMEPH3aLMOHHBIX  MPOLECCOB. Wuarnburopst U PEryasTopbl
nonumepu3anuy. [lonrkoHaeHcanys: paBHOBECHAS! M HEPABHOBECHAs. XUMMUS
¥ $U3MKa NOJIMMEPOB M OJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHaIoB.




O:xuaaeMble pe3yJIbTATHI H3YYEHHSI:

3HaTh: COBpPEMEHHBIC TIPEACTABICHHS O CTPOCHHHM H  CBOWMCTBAaX
BBICOKOMOJICKYIIIPHBIX ~ COCJIMHEHMH, TPUMEHSAEMBIX B IPOU3BOJCTBAX
mopoxa, TBEPAOTO PaKETHOrO TOIDIMBA M TIONUMEPHBIX KOMITO3UITMOHHBIX
MaTepHaJIOB; TEOPETUICCKUE OCHOBEI CHHTE3a TMOIMMEPOB M UX XMUMHUYECKUX
MPEBpAIICHIA; OCHOBHBIC (DU3HKO-XUMHUCCKUE TPOIECCHI, MPOTEKAOIIHEC
MpH  W3TOTOBJICHWM  IOMUMEPHBIX  KOMIIO3WUITHOHHBIX  MAaTEpHAJIOB;
CTaHJAPTHHIC METOJHMKH OIPECIICHHS CBOWCTB IIOPOXOB, TBEPABIX PaKETHBIX
TOIUTMB, TMOJMMEPHBIX MATEPHAJOB; YMeTh: TPOBOIUTH HCCIICAOBAHUSI
CBOWCTB TMOJTUMEPHBIX MaTEPUAIIOB, TTIOPOXOB, TBEPJIBIX PAKETHBIX TOILUIMB IO
CTaHIAPTHBIM METOIUKAM; BJIAETH. OMBITOM BHIOOPA METOUKH IPOBEICHUS
KOMIUICKCA WCHBITAHUH  IOJIMMEPOB, IMOJMMEPHBIX  KOMITO3HUIIHOHHBIX
MaTEepUAJIOB W W3JICIMH Ha WX OCHOBE; BIIAJICTh OCHOBHBIMH XUMHUCCKIMH
3aKOHAMH, TCOPHUSAMH, 3aKOHOMEPHOCTSAMU U XUMHUCCKUMHU MPEBPAIICHUSIMH
JUIS OOBSCHEHUS W UCIOJIB30BAaHMS B PEAJbHBIX XMMHYECKUX IPOIECCaX,
BCTPEYAOIIUXCS B Y4eOHOM IIPOIECCE; HCIONB30BATh PACUCTHBIC METOIBI
JUIS PEIICHUS pPa3JInYHbIX XUMHYCCKHX 3aJlaHuil y4eOHOr0 W Hay4dHO-
71a00paTOPHOrO XapaKTepa; BIaJIeTh METONAMHU OE30IMacCHOr0 UCIOJIb30BAHMUS
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
IMpUEMOB, HaIllpaBJICHHBIX HAa MOBBIIICHUE MPOAYKTUBHOCTH paCTeHHﬁ.
Conep:xanue. Ouznonorus pacteHuit kak Hayka. OCOOEHHOCTH CTPOCHUS U
XMMHYECKOTO COCTaBa PACTUTENBHOW KIETKH, €€ OTJIMYMS OT >XHBOTHOW
KJIETKH; TOTHUIOTEHTHOCTh PAaCTUTEIbHOW KJIETKH, HCIOJb30BAaHUE €€ B
OMOTEXHOJIOTUH pacTeHHH; (PUIUONOTHUSI PACTUTEIBHON KIIETKU; YIJIEpOTHOE
NHUTaHUE PACTEHMI: NMIMEHTHI JIMCTA, PHEPTeTUKA W XMMH3M (OTOCHHTE3a,
cocras, ¢yHkiuu GorocucreM | u 1, npIxaHue pacTeHHil: SHEPreTHYECKUi
00MeH; BOJHBIH OOMEH pAacTeHHH; MUHEPAIbHOE MTUTAHHUE; POCT U PA3BUTHE
pacTeHuii, (PUTOrOPMOHBI.

Osxkupaemble pe3y/bTaThl H3YYeHNS:

Urorop | 3HaTh: TpeaMeT, 3aJadyd W HUCTOpUIO  (U3HONOTHMM  PaCTeHHH;
Anato as TOTHUIIOTEHTHOCTb PACTUTEIBHON KIIETKH; YIJIEPOAHOE IHUTaHUE PACTEHUM;
Ou3HOIOrHs I\T(I;I;[(bp:) rocyna BO,I[H\I')II‘/'I obmeH pacheHHﬁ; HCIIApEHWE BOABI  PAaCTEHHEM, OCHOBBI
pacrenmii norns | PCTBEH | YCTOMMMBOCTH PACTCHHH K 3aCyXe; nimHepam,Hoe IIATaHHE, qimnonomqecxﬂe
pacren Hasg OCHOBBI IPUMEHEHMS yNOOpEHHH; JAbIXaHWE pAcTEeHHUH; KOMIOHEHTHI
it aTTecTa | ApIXaTeNbHOM LIEeMH; MEXaHU3M OKHCIHUTENHHOro (pochopuinpoBanus; pocT u
st pa3BHTHE pPACTeHHU, (PUTOrOPMOHBI; (PU3HUOIOTHYECKUE OCHOBBHI 3aIUTHl U
YCTOWYMBOCTH pACTEHHIA; yMeTh: BeCTH 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 (DPU3MOJIOTMYECKUX MOKa3aTeNei pacTeHuid; oopMILATh MOMydeHHBIE
pe3yabTaThl ¢ IIOMOINBIO Tpauyeckux HW300paKeHWi H CpaBHUBATH
MOKa3aTeNnH; 0000IaTh U JeTaTh BHIBOABL, MPOBOANTH aHAIN3 MPEAIaracMbIX
pPacTUTENBHBIX OOBEKTOB; HMeTh HABBIKH: IIPOBEICHUS HKCIIEPUMEHTOB IO
W3Y4EHUIO  OCHOBHBIX  (DM3MONOTHMYECKMX  IIPOIECCOB;  ONpEAENICHHS
OCMOTHYECKOTO JIaBJICHHS, WHTEHCHBHOCTH TpPAHCIHUPAIWH, (DOTOCHHTE3A,
JBIXaHWSA; BBIACICHUST XJIOpoQHUIa W ONpENeNieHHe €ro KOJIMdecTBa |
(PM3UKO-XMMUYECKHX  CBOWCTB;  OMNpENENCHHS  BIMSHUS  PasIHYHBIX

MHHEPAIBHBIX 3JIEMEHTOB Ha POCT M Pa3BUTHE PACTEHUI.
Heab. DopmupoBanwe 3HaHUKA 00 OCOOEHHOCTSIX (YHKIMOHHUPOBAHUS
(PM3MONMOTHYECKNX MPOLECCOB, MPOTEKAIOIINX B PACTHUTENBHBIX OpraH3Max
Wtoro | OCHOBHBIX TpyNmax CTEMHBIX PpAacTeHWH - CYKKYJIEHTax, rajopurax,

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, BOAHOIO OOMEHa, MHHEPATHHOIO
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(WTOB,
eTpoPuTOB; OMOIKOIOTHYECKAE OCOOCHHOCTH WX  (PH3HOIOTHICCKUX
MPOIIECCOB  (MpIXaHWs, (HOTOCHHTE3a, BOTHOTO OOMEHAa, MHHEPATBHOTO
MMUTAaHUS, POCTAa M PA3BUTHSA) M MEXAaHHU3MOB IPHCIOCOOJICHUS B CBSI3U C
HEJOCTaTKOM BOJIbI, BBICOKOM 3aCOJIEHHOCTHIO U KAMEHHUCTOCTBIO TIOYB;
OCHOBHBIC TPEICTABUTEIN CYKKYJICHTOB, TaJOQUTOB U METPOPUTOB; yMETh:
BeCcTH OwmOmuorpauueckuil TMONCK JIUTEPATYPHBIX HCTOYHHUKOB, YETKO
BBITOJTHATH IIAH OMBITOB C PACTUTECIBHBIMH 00BEKTaMU; PaO0TATh C JKUBBIMU
pacTeHHsIMM CTETHOM 30HBI, CpPaBHMBAThb M HAXOAUTh XapaKTepHbIE
0CO0CHHOCTH CTCIIHBIX  PACTCHUH; TPOBOAUTH  (PCHOJIOTUUCCKUE
HAOJIOICHNSI, MPOBOMUTh AHAJIN3 MPEJIAraeMbIX PACTUTCIBHBIX OOBEKTOB,
OCHOBBIBASICH HAa  3HAHWSIX  AHATOMHYECKOW, MOP(OIOTHYECKOH U
(hU3HONIOTHYECKON XapaKTEPUCTUKU PacTUTENBHOTO opraHusma,
MIPOU3PACTAIOIINX B CTENH; UMETh HABBIKU: MPOBEJICHUS] SKCIIEPUMEHTOB 110
WU3YUCHUIO OCHOBHBIX (DHU3UOJOTUYCCKUX TPOLECCOB B BETCTATUBHBIX H
TeHEPATUBHBIX OPraHax CTEMHBIX PACTEHUH.

NPOOUJINPYIOIIUE JUCHUITJIMHBI

Komnonentsl nmo Beidopy (KB)

Ieab. ChopMupoBaTh MpecTaBlIeHNs] O KOMHATHBIX M CaJIOBBIX PaCTEHUSIX,
uX Kiaccu(pUKaluu, OUOIOTUH U yXOJIE.

Conep:xanue. buonormueckne OCHOBBI IIBETOBOACTBA. MHorooopasue
KOMHATHBIX ~ pacTeHWil, WX  Ki1accupukKauus ¥  T[ACIOPTU3AIMS.

Vyebna [IpoucxoxkaeHre 1[BETOYHBIX pacTeHWil. KoMHaTHOe  IIBETOBOJICTBO;
a pa3MmelieHre I[BETOB B  IIOMEIICHUSAX. ATpPOTEXHUKA BBIPAIIMBAHUI
HPaKTH | peTOUHBIX PACTEHWH OTKPBITOTO, 3aKPHLITOTO TPYHTA; NPOEKTUPOBAHUE
Ka 3€JICHBIX HACaXJIEHWH; (IIOPUCTHKA, AW3aiH; LBETHUKH B JU3aiHE y4acTKa;
(opran YCTPOHCTBO IIBETHUKOB ¥ KAMEHHCTBIX Y4aCTKOB; Y4€OHO-OIBITHBIA y4acTOK:
H3anud OpraHu3anys, CTpyKTypa.
Muxkpo TPHIK | O enpnaemble pe3yabTaThl H3YYCHHS
Komnartnoe u 6uomnor OJIBHOT 3HATh: OCHOBHBIC TPYINIIBI KOMHATHBIX M CaJOBBIX PacTeHUH, 0COOEHHOCTH
cajoBoe usi v ueKoopa UX OpraHu3alUM, MHOrooOpasue, IKONIOTHYECKYI0,  SCTETHIECKYIO M
IBETOBOJICTBO BHUPYCO THBHOT MIPAKTUYCCKYIO POJib, IIPUHLMIIBI PAa3MCIICHUSA PACTCHUH, MNpaBuJia yxoJa 3a
Jioru onu pacTeHUsIME; OCHOBHBIE OOJIE3HH KOMHATHBIX PACTEHHI; yMeTh: COCTaBIATH
yueGHo | MACTIOPT pacTeHHi, MpOeKTHl odopmieHHs KIyMO W pabaToK, IIBETHUKOB;
- TOTOBUTh IIOYBEHHBIE CMECH; IIEPECAKUBATh U IEPEBAIMBATh PACTEHUS;
ompiTH | BHOCHTH YIOOpEHMS M HOAKAPMIIMBATE PACTEHMs; Pa3MHOXAaTh PACTEHHs
oro CEMEHaMH M BEreTaTHBHO, ONMCHIBATH COOCTBEHHBIE HAOMIONEHUS WIH
ydgacTk | OMBITBI, PasiM4aTh B HUX Iejb, YCIOBHSA MPOBEACHHS H IOIyYCHHbIC
a) pe3ynbTaThl; BAaJeTh HABBIKAMH COCTABIIEHHS NPOCTENIINX PEKOMEHIALNI
10 CONEPXKAHMI0O M YXOAY 3a KOMHATHBIMH H JAPYTHMH KYyIbTYPHBIMH
pacTeHUsAMM; Pa3MHOKEHHMsA PpACTEHU; IACIOPTH3ALMM KOMHATHBIX U
CaJIOBBIX PacTEHHH, a TaKkKe OPraHNW3aIMN 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 MOAXOMY MpH
Ka pellleHNH MNPaKTUYEeCKHX 3aJad 110 O3€JICHEHHIO JKHWIBIX TEPPUTOPHNA U
(opran | XO3SHCTBEHHBIX OOBEKTOB.
m3amms | Coneps:kanue. O61IME BOIPOCH! JEKOPATUBHOIO CaI0BOJCTBA; JEKOPaTUBHbIC
JexopaTuBHoe HMoupe | TPHIIK pacTeHus OTKPBITOTO TPYHTA B JAHMIA()THOM IMPOSKTHPOBAHWH; JMaHMMA(T
Cal0BOACTBO € OJIBHOI | KaK OOBEKT CaJ0BO-TIAPKOBOTO HCKYCCTBA; JIAHAMIA(THAS KOMITO3HIHS;
OCHOBAMH Mﬁigg6 0 Knmaccu(uKamys 3€NMeHBIX HACaXICHWH; JEKOpaTUBHBIC TPaBSHUCTHIC
JaHamadTHOTO vosory | ACKOPa | pacTeHMs B CHCTEME TOPOJCKHX M CENbCKHX TaHAAa(TOB; MPHUHINIIBI
NMPOEKTHPOBAH a TUBHOT | O3€JI€HEHHUS HACEICHHBIX ITyHKTOB; COBPEMEHHBIN CaJOBO-IIAPKOBBII AU3aHH;
us oun aKTyaJIbHbIE TEHACHIIMY COBPEMEHHOT0 JIAHAIIA()THOTO AN3aifHa.
Y4e0HO | QzkmaaeMble pesy/ibTaThl H3ydeHHsI:
N 3HaTh: paifOHNPOBAHHBIA ACCOPTUMEHT JIEKOPATHBHBIX JPEBECHBIX PACTCHUN
OMBITH | nyis o3eseHEHHs] TEPPUTOPHI Pa3IUYHOTO (YHKIUOHATIHLHOTO HA3HAUCHHUS U
oro HMHTEPBbEPOB; AarpOTEXHUUYECKUE MPUEMBI, NMPUMEHSAEMBIE Ha Pa3HBIX dTamnax
Y‘RSTK 3€JICHOr0 CTPOUTENLCTBA; YMETh: PACIIO3HABATH OCHOBHBIE BUJIbI IPEBECHBIX,

KYCTApHUKOBBIX, HBCTOYHBIX W TPAaBIHUCTLIX KYJBTYP, HCIIOJB3YCMLIX B




JICKOPATUBHOM CaJIOBOJICTBE TIO0 MOP(OIOTMYSCKUM TIPU3HAKAM pPACTCHUH,
IUI0aM, CEMCHAM; - TIONB30BAThCS YCPTEXHBIMH W XYJI0)KECTBEHHBIMH
WHCTPYMEHTAMH W MaTepualiaMd; CO3[aBaTh JIAHAMA(THBIA MPOCKT,
pa3pabaThiBaTh MPOCKTHO-CMETHYIO JOKYMEHTAIWIO, TOMOHPATh PaCTCHUS
JUIS  OOBCKTOB  O3CNICHCHHWS;  BJAMETh.  CIOCO0AaMH  TPOU3BOJNCTBA
IMOCaJOYHOT0 MaTephalia M yXoIa 3a JCKOPATUBHBIMH HACAKICHUSIMU,
CIIOCOOHOCTRIO K TIOCTPOCHUIO, O(QOPMIICHHIO M YTCHHIO UCpPTeKEH, K
KOHCTPYKTHBHOMY PHUCOBAHHIO TPUPOAHBIX (OPM U JIESMECHTOB JaHamadTa,
COCTABJICHHIO  JaHMMA(THBIX  KOMIIO3WIMH;  BJIAJCTh  MPUKIATHBIMHU
acreKkTamMuy OHOJIOTHH.
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Henb. O3HakoMJIEHHE C TEOPETHUKO-METOAOJIOTMYECKMMHU  acCleKTaMHu
TEXHOJIOTHYECKOr0  MOAXO0Aa B 00Opa3oBaHUM; OOydeHHE  METOIaM
MOJICTUPOBAHUsT  y4eOHOro mpolecca OHONOTMH — 4epe3  IpPHMEHEHHE
COBPEMEHHBIX TEXHONOTUil OOydYeHHUs; (OPMHPOBaHHE MOTHBAIIMOHHON
HAMpPABJICHHOCTH  CTYACHTOB K HHHOBAIIMOHHOW  JCATEIBHOCTH 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 6I/IOHOFI/II/I; TECTOBAA TEXHOJIOIMA 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, METO/IBI M CPEZCTBA
oOyueHuss OHOJNIOTMM B paMKax OOHOBJICHHOH CHCTEMBI O0Opa30BaHUA
OCHOBHOTO 00miero o0pa3oBaHHMsi U CpEIHEro oOuiero 00pa3oBaHMS;
UCIOJIB30BaTh CTaHAApTHBIC, IPUKIAAHBIC, COBPEMEHHBIE IIEAArOrH4ecKue
METOABl M TEXHOJOTMM B COOTBETCTBUM C IIOCTABJICHHBIMH LEIAMH U
3aJja4aMM NpU IUIAHUPOBAHWHM M NMPOBEICHUM 3aHATUH B CpeiHel LIKoie U
KOJUIEIDKE; BJajeTh: (popmMaMu M MeToAaMu OOy4EeHUs] OMONIOTHH, B TOM
Yucie BBIXOOAIIMMM 32 paMKaMM  y4eOHBIX 3aHATHH: IIPOEKTHAs
JeATeNbHOCTb,  Ja0OpaTOpHbIE  OKCIIEPHUMEHTHI,  II0JeBas  IPAKTHKA,
KamepanbHas o0paboTKa M T.N.; BJAAeTh 3HAHMAMH HOPMATHBHBIX H
MPaBOBBIX JIOKYMEHTOB B 00JacTH 00pa3oBaHusl, y4eOHO-MHCTPYKTHBHOU
JOKYMEHTAllM{, YMEHMSAMH M HaBBIKAMH pa3padaThiBaTh TEKYLIYIO y4eOHO-
OpraHM3aLMOHHYI0 [OKYMEHTALMIO I pealu3alid 00pa30BaTeIbHBIX
KOHIIENIMHA y4eOHBIX POrPaMM.
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easb. @opMmupoBaHue NPEACTABICHU O TEOPETHMYECKUX  OCHOBAX
BHEKJIACCHON PabOThI IO OMOJIOTMHU M UCIIOIb30BaHKE TIONTYUCHHBIX 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-HCCIIEI0BaTeNbCKasi paboTa Mo OMONOrMH; METOAWKA OpraHH3allHy,
MPOBENICHUS] KPYXKOB, (aKyJbTaTUBOB, OJIEKTUBHBIX KYpPCOB; METOIUKA
OpraHM3aIiH, IPOBEICHNUS Pa3INIHBIX (DOPM M BHIOB BHEKIACCHONW PaOOTHI.
O:xkupaemble pe3yJabTaThl H3YYeHHs

3HaTh: comepKaHWE W OPTaHM3ANNI0 BHEKIACCHOW PabOTHI MO OWOIOTHH;
(¢opMbI, BHIBI BHEKJIACCHOW pabOTB; TIyTH, CpEICTBA MOBBIIICHUS
3((heKTHBHOCTH BHEKIIACCHOH paboThI; BHEYPOUYHYIO, BHEIIKOIBHYIO PadoTy;
Hay4HO-HCCIIE0BATEIBECKYI0 Pa0OTy 1O OMOIOTUH; METONNKY OpPTaHHM3AINH,
TIPOBEICHUSI KPYXKKOB, (DaKylIbTaTUBOB, JJIEKTUBHBIX KYpPCOB; METOIHKY
OpraHM3alliH{, TPOBEICHUS PAa3IUIHBIX (OPM M BHIOB BHEKJIACCHOW palboTHI,
yMeTb: pa3pabaTeiBaTh 00pa3oBaTeNbHBIE IUIAHBI NPH  OpraHMW3aINN
BHEKJIACCHOH  paboTel 1Mo  OHONOrMM;  MOAOMPaTh  KOMIIOHEHTHI
00pa3oBaTeIbHON cpensl JUISt peanuzanuu WHHOBAIMOHHBIX
00pa30BaTeNbHBIX 3a/1ad Yepe3 OCYIIECTBICHHE BHEKIACCHOH, BHEIIKOIbHON
¥ BHEYPOYHOH pabOTHl MO OMONOTWH; BJIaJeTh: HABBIKAMH IIPHMEHEHHS
(opM, METONOB OpraHM3alliM BHEKIACCHOM pPabOThl Kak HEOTHEMIIEMOTO
KOMITOHEHTa NPpOo(EeCCHOHAIIFHOTO COBEPIICHCTBOBAHMS IIEJIarora; BIAJETh




3HAHUSAMHU HOPMATHUBHBIX M MPABOBBIX JOKYMEHTOB B 00JacTH 0Opa3oBaHUS,
HaBBIKAMH Pa3pabOTKU TeKyllel yueOHO-OpraHU3alMOHHON JTOKYMEHTAI[HH
JUIL peaiu3aliid 00pa30BaTENbHBIX KOHIEMIUI HCIONb3ysT BHEKIACCHYIO
paboTy 1mo OuoJIoruy.
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Heas. CdopmupoBate y o00y4aromMxcs CHCTEMBI TEOPETHYECKUX H
MIPaKTHYECKUX 3HAHWM, YMEHWH W HAaBBIKOB pEUIEHHWs 00pa3oBaTebHBIX
3a/a4 npodeccnoHaNBHOM Tearornaeckoi JesTeNbHOCTH YUNUTENs XUMAH, a
TaKXe CIIOCOOHOCTH OOOCHOBAaHHO BBIOMPATh M 3()(EKTUBHO HCIIOIH30BATh
o0pa3oBaTelbHbIE TEXHOJOTHH, METOIBl M CPEACTBa OOYYEHHMs, BKIIIOYAs
UKT, gmma olecnedeHus: IUITAHUPYEMOTO  YPOBHSL  JIMYHOCTHOTO U
npodheCCUOHAIBHOTO Pa3BUTHA 00y4aIOIIUXCS.

Conep:xxanue. VHHOBallMOHHBIE TEXHOJIIOTHH B MOJECPHU3ALUH O0YdEHHS
XMMUM B OpraHm3alusax oOpaszoBanus. [IpumeHenne WH(OPMALMOHHO-
KOMM YHUKAIIHOHHBIX, MIPOEKTHO-HCCIIET0BATENHCKIX TEXHOJIOTHH,
TEXHOJIOTUA Pa3BUTUSl KPUTHYECKOTO MBIIIICHHS, CETEBBIX TEXHOJIOTHH B
o0ydeHnn xumuu B mkone. eLearning B 00yuyeHnu XuMuu. XapaKTepUCTUKA
NPOrpaMMHBIX ~ CPEJCTB Ul pealu3allid CeTEeBOr0  B3aWMOJICHCTBHS.
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/I$I XUMHH B
OpTaHU3aIUIX o0pa3oBaHus; NpUMEeHEeHHe UH(OPMAIMOHHO-
KOMMYHUKAIITUOHHBIX, MPOCKTHO-HUCCIIEA0BATEIbCKHUX TCXHOHOFHﬁ,
TEXHOJIOTUH pa3BUTHUA KPUTHYCCKOI'O MbBIINIJICHUA, CETCBLIX TEXHOJIOTUH B
00y4eHHH XMMHH B LIKOJIE; METOANKY HCIONb30BaHus eLearning B 00yueHuH
XHUMUH, 3HaTh BO3MOX>XXHOCTH CCTHU I/IHTepHeT B HpOCBeTHTCJ’IBCKOﬁ
JACATCIIBHOCTH YUUTEIA XUMHH u JJIs1 O6y"-ICHI/I$[ XHUMUWH, YMETh:
OCYILECTBIIATE OOOCHOBAaHHBI BBIOOP M HCIOJIB30BaHUE OOPa30BaTEIbHBIX
TEXHOJOTMH W NPHEMOB OOYYEHHs B COOTBETCTBHHM C 3aJadyaMH CBOCH
npodecCHOHAIBLHON MEeNarornueckod AesTENbHOCTH; OCYIIECTBIATh BHIOOp
00pa3oBaTeNbHBIX PECYPCOB Ha MH(OPMALMOHHBIX IOpTaNax; UCIIONb30BaTh
KOMIIBIOTEPHBII MHCTPYMEHTApUM Ul  OpraHu3alyu  [eJarorudeckoi
JeATENbHOCTH; MPOEKTHPOBAaTh ydeOHOE 3aHATHE B PaMKax BapUATHUBHBIX
¢opmaTroB  opraHuzanuu  y4eOHOro Ipolecca; BJIafeTb:  BIAJETh
COBPEMEHHBIMH  O0Pa30BAaTEIbHBIMM  TEXHOJNOTMAMH W  TEXHOJOTUSIMHU
NpPOBEJECHUsT  y4eOHOrO  3aHATHSA; COBPEMEHHBIMH  KOMIIBIOTEPHBIMH
MHCTPYMEHTaMH; IPHEMaMHt peaju3allii HHTEPAKTHBHOTO B3aUMOJICHCTBUS B
OTKPHITOM HH(OPMAIIMOHHOM 00pa30BaTEIbHOM MPOCTPAHCTBE.
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easb. @opMmupoBaHue NPEACTABICHU O TEOPETHMYECKUX  OCHOBAX
BHEKJIACCHOIM paboThl MO XUMHM U HCIHOJIb30BAHUE IMOJYYEHHBIX 3HAHUM U
HaBBIKOB JJISI PEIeHNS IPO(ecCHOHAIbHBIX 3a/1a4.

Conep:xanue. ConeprkaHne U OpraHU3AII BHEKIIACCHOW pabOTHI IO XUMHUM;
¢opMBbI, BHIBI BHEKJIACCHOW palOTHI, ITyTH, CPEACTBA  IIOBBIMICHUS
3((eKTHBHOCTH BHEKJIACCHOHM pa0OTHI; BHEYpOUYHAs, BHEIIKOJIbHAS padoTa;
Hay4HO-HCCIIEOBaTeNIbCKasi padoTa MO0 XHWMHM; METOAMKA OpraHW3alud,
MPOBENICHUS] KPYXKOB, (aKyJbTaTUBOB, OJIEKTUBHBIX KYpPCOB; METOIUKA
OpraHU3aLH{, TPOBEJCHHS Pa3IMYHBIX ()OPM U BUJIOB BHEKJIACCHOW pabOTHL
Texnnka 0e30MacHOCTH IpH paboTe ¢ XUMUIECKUMHU 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;
Hay4YHO-HCCIIEIOBATENECKYI0 paboTy IO XHMHH; METOAWKY OpTaHHU3aILNH,
TIPOBEACHUSI KPYKKOB, (DaKylIbTaTUBOB, JJIEKTUBHBIX KYpPCOB; METOIHKY
OpraHM3ally, MTPOBEICHUS PA3INIHBIX (JOPM M BHAOB BHEKJIACCHON pabOTHI;
TEeXHUKOH 0OE30MacHOCTH MPH PadOTe C XMMUYECKHMH BEIIECTBAMHU ; YMeTh.
pa3pabateiBaTh 00pa3oBaTeNbHBIE IUIAHBI MPU OpPTaHW3alMK BHEKIACCHOU
paboThl MO0 XMMHH; TOAOMPATh KOMIOHEHTHI 00pa30BATEIbHON CpPEAbl UL
peanu3anyy HHHOBAIMOHHBIX 00pa30BaTENbHBIX 33/1a4 Yepe3 OCYIIECTBICHHE
BHEKJIACCHOM, BHEUIKOIBHOH W BHEYPOYHOH PabOTHI IO XMMUH; BJIAJAeTh:
HaBBIKAMH TIPUMEHEHHs (OpM, METOIOB OpraHM3alyy BHEKIACCHOW 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. Pa3Butrh TBOpUecKHWE CIOCOOHOCTH CTYJEHTOB M HAy4YHTh UX
WCIIONb30BaTh OCHOBHBIE 3aKOHBI M TOHSTHS HEOPTaHWYECKOH XUMHH TpU
pELIeHUH SKCIIEPUMEHTANBHBIX, PAacUeTHBIX M WHBIX 33724 IOBBIIICHHON
CIIOKHOCTH,  HAy4YUTh  CTYJCHTOB  DEUICHHIO 3aJad  HECKOJIbKHMH
aNbTEepHATHBHBIMU CIIOCO0aMH, BBIOOPY HamOoliee H3SANIHBIX CIIOCOOOB
pemenusi. PopMupoBaHNe y CTYJCHTOB 3HAHMH M yYMEHHUH 10 OOYyYEHHIO
yHaIUXcs PEHICHHI0 XUMHUUECKHX 3a/1ad.

Conep:xxanue. Ponp pacdeTHbIX 3ajad B mporecce OOydYeHUs] XUMHH B
cpenHeii mkone. OCHOBHBIE THUIIBI XUMHYECKUX PACUYETOB B IPOrpaMMe IO
xuMun. Duznyeckue BeIMYMHBI B XUMHH. OCHOBHBIE THUIBI XMMHUYECKHX

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 BELIECTB,  PacTBOPHI BEIIECTB.
pemenns 3a1ay mpemo (nenaro | IIpoBepka u OHeHEIBaHI/Ie pelleHns pacdyeTHBIX 3a7ad Mo XMMHUU. Meronuka
110 XHMUH apapmg | THUECK | cOCTaBieHHs PACUCTHBIX 3a/1a 110 XMMHHU.
XUMMH as) O:xuaaeMble pe3yJIbTAThI U3YYeHUS
IPaKTH | BaageTs, METOAMYECKUMH TpHUEMaMU PEUIeHHs 3a/ay pa3iIuyHOW CTENeHH
Ka CI0OKHOCTH II0 OCHOBHBIM pasfellaM XHWMHH; BIIAJETh METOAUYECKUMU
IpUeMaMH pElICHUsA ONMMIIMAJHBIX 3aJay;, YMETb pElaTb CIOXKHBIE
TBOPYECKHE 3aa4d TEOPETUYECKOrO M  IPHUKIAJHOIO XapakTepa, yMeThb
pemaTh 3agay ¢ nmomousio 9BM 1 mepcoHaqbHOrO KOMIBIOTEPA; BIIAJIETh
METOJJMKON WCIOJb30BaHUSI MYJIbTUMEIUUHBIX CPEJCTB sl OOydeHHUs
YYalMXCsA PELICHUI0 XUMUYECKUX 3a7a4, YMeThb COCTaBIIATh YCIOBHS U
ohopMIISAITh pellleHus] 3aJad W YIPAKHEHHWH TOBBIIIEHHONW CIIOKHOCTH;
HCIIONIb30BaTh CTaHIAPTHEIE, NPHUKIAJHBIE, COBPEMEHHBIEC II€JArOrHYECKUE
METOABl M TEXHOJOIMHM B COOTBETCTBHM C IIOCTaBICHHBIMU LEIIMH U
3a/la4aMU [IPY TUIAHUPOBAHUU WM NPOBENECHUM 3aHATHA B CPEIHEH IIKOJIE W
KOJUIEIDKE.
Heas. CdopmupoBaTh LEIOCTHbIE NPEACTABICHHS O MOATOTOBUTENBHBIX
JTanax ¥ METOAMKE IIPOBEIECHMS IIKOJIBHOIO XMMHUIECKOT O OKCIIEPUMEHTA.
Conep:xxanue. KabOuner XuMum u ero o0OOpyZOBaHHE, XUMHYECKUN
9KCIIEPIMEHT B CHUCTEME OpraHH3allMOHHBIX (OpM OOYYeHHS; METOABI
XMMHMYECKOr0  OKCIEpHMEHTa, TEXHMKAa M  METOAMKAa XMMHUYECKOrO
OKCIEpUMEHTA TIPM HM3YYEHWHM OCHOBHBIX pas3feloB 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: CXEMy TIIOCTOPOCHHSI M METOIUKY IIPOBEACHHUS XHMHUYECKOIO
KOILHOIO mpeno (memaro | JKCIepHMEHTa B IIKOJE; TEXHHUKY U METOJUKY XHMHUYECKOTO 3KCHEPUMEHTa
HIMHYECKOL0 apapmsg | TATECK | NPM M3YYCHNH OCHOBHBIX DA3AE]IOB XMMHHM; YMeTb: OPraHM3OBBIBATH M
SKCILe XUMUR as) MIPOBOANTH OCHOBBIE JIEMOHCTPAIMOHHBIE OIBITH U JTaOOpaTOpHBIE paboTHI;
PUMEHTA NPaKTH | KCIIONIB30BaTh CTAHAAPTHBIE, IPUKIAJHBIE, COBPEMEHHBIE II€1arOrHYECKUe
Ka METOABI M TEXHOJIIOTMHM B COOTBETCTBHM C IIOCTaBICHHLIMU IEISAMH H
3a/la4aMy NP IUIAHUPOBAHUU M NPOBENCHUM 3aHATHH B CPEIOHEH IIKOIE H
KOJUIEIDKE; BJIAAETh: METOAMYECKMMM IPHEMaMH IPOBEACHHUS IIKOIBLHOTO
XMMHMYECKOr0 3KCIIEPUMEHTA; BIIAJIETh 3HAHUIMHM HOPMATHUBHBIX M IIPaBOBBIX
JIOKYMEHTOB B obnactu o0pa3zoBaHwUs, yaeOHO-HHCTPYKTHBHOM
JOKyMEHTAaIlNM, YMEHHAMH W HaBBIKAMH pa3padaThIBaTh TEKYLIYIO ydeOHO-
OpraHM3aIlIOHHYI0 JOKYMEHTALMI0 JUIi pealn3aliyd  00pa30BaTEIbHBIX
KOHLEMIMK  y4eOHBIX ~ TPOrpaMM MO  MPOBEACHHIO  XHMHYECKHX
OKCIIEPUMEHTOB.
Cospe | Leab. ChopmMupoBaTh OCHOBHBIE MOHATHS O XUMHYECKOM IPOM3BOJICTBE,
MeHHas | 3HAKOMCTBO C TEOPETHYECKMMHM OCHOBAMH XHMHYECKOH TEXHOJIOIHUH,
Puzi XAMHSI | OCHOBHBIMM COCTaBJISIOIINMH XUMHUKO-TEXHOJIIOTHYECKHX IIPOLIECCOB, a TAKXKE
Hpuxnagnas if;?i)ﬁ u pacCMOTpEHHE Ha OSTOM OCHOBE HEKOTOPBIX TEXHOJOIMH IPOU3BOIACTBA
XUMHUA THAS XMMHUYE | HEKOTOPBIX B@KHEHIIMX XWMHYECKHUX TPOAYKTOB (KHCIIOT, aMMHAKa,
XUMUS CKas MOYEBHHEI, dTHIIEHA, IIOTUMEPHBIX MaTEPHAIIOB.
Gesora Conep:xanue. CoBpeMeHHbIE TPEOOBAaHMS K XMMHYECKHM IPOM3BOACTBAM.
CHOCTB

Xumuss u sHepretuka. Colpbe. Boga B XMMHMYECKOW NPOMBIIUIEHHOCTH.




Tepmudeckast mepepaboTka TBepaoro TtorumBa. [lepepa®oTka HPUPOIHBIX
roprounx TrasoB, Hedtu. IIpousBoicTBO Bomopoza, a3oTa U KHCIOPOJA,
kucnor. OOmme CBeNeHHs O METAIYprud. TeXHOJOrus OCHOBHOI'O
OpPTaHUYECKOTO0 CHHTE3a. DBBICOKOMONEKYNISpHBIE COEIUHEHHUS M HUX
NIPUMEHEHHE.

O:xuaaeMble pe3yJIbTAThI H3YYCHUS

3HATb: OCHOBHBIE TEXHOJIOIMYECKHE IPOLECCH MPOU3BOJACTBA BaXKHEHININX
XMMHYECKHX IPOAYKTOB B IPOMBINUICHHBIX U JIAOOPATOPHBIX YCIIOBHSIX,
OCHOBHBIE TIPHOOpPHI W amnmaparbl XUMHYECKOW TEXHOJOTHH, TpeOOBaHMs
TEXHUKH O€30MacHOCTH, MPOW3BOJCTBEHHOW CaHUTapUH M 3KOJOTMYECKUX
HOpPM IMIPOM3BOJCTBA XMMUYECKUX IPOAYKTOB; YMeTh: pELIaTh THUIIOBBIC
3alaud 10 TPHUKIAJHOM XHMHUH; COCTaBJIATh CTPYKTYypHbIE (DOPMYIIBI
MONMMEPOB U MYTH UX CHUHTE3a; BJANETh. HaBBIKAMH CHHTE3a, BBIICICHUS 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 NPEACTaBICHUS W METONAX M TEXHUKE CHHTE3a
HEOPraHUYECKUX BEIECTB.

Conep:xxkanue. OOIMEe TEOPSTUYCCKHE OCHOBBI XHMHYECKOTO CHHTE3a:
MIOHSITUE XUMUYECKOTO CUHTE3a, OCHOBHBIE 3aKOHOMEPHOCTU U YNpaBIEeHHE
XUMUYECKHUMH TPOLIeCCaMi, METOMAbl pa3jielieHus, KOHIIEHTPUPOBAHUSI U
OUYMCTKM HEOPTaHUYECKUX BEIIECTB, PEAKIMHU B Ta30BOM, KUIKOM U TBEPAOM
(hazax. CuHTE3 OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCTUHCHUH (OKCHIOB,
THJIPOKCHUJIOB, KUCIOT, cofieii). CMHTe3 OpraHMYecKUX COeAMHEeHUN. Peakiun
3aMeIIeHusT B anupaTHYECKOM M apoMaTHYecKoM psjgax. Peakiuu
KOHJICHCAIIM1, OKUCIIEHUSI M BOCCTAHOBIIEHUS! OPTAHUYECKUX COSIMHEHUH.
O:xunaaemble pe3yJIbTAThI U3YYeHHUS |

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

BJIAAETh: HaBbIKAMU XUMHYECKOr 0 JKCIIEPUMEHTA, OCHOBHBIMU
CUHTETHUYECKUMHU U AHAJUTHUYECKUMHU METOAAMMU IIOJIYYEHHUS U UCCIEN0BaHUS
XUMUYECKHUX BEUIECTB U peakLuil.
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Heab. J[late mnpenctaBieHuss 00 OCHOBHBIX IOJIOXKEHHUSIX W TEOPUU
XMMUYECKOI TEXHOJIOIMH MPOU3BOICTBA U UX MPAKTHYECKOM MPWIOKEHUH K
MPOMBIIIJIEHHBIM 00bEKTaM.

Conep:xanune. OCHOBHBIE COCTaBJISIOIIME IPOU3BOJICTBEHHBIX XHUMMKO-
TEXHOJIOTHUECKHUX IIPOIIECCOB (CBIPbE, SHEPreTHKa, KaTalu3, ammaparypa,
THAPOMEXaHWYECKUE, TEIUIOBBIE M MAacCOOOMEHHBIE MPOIECCHl XUMHYECKOH
MPOMBINIICHHOCTH). [Ipor3BOACTBO CepHOIA, a30THOM U (HocHOPHOI KHCIIOT,
aMMHaKa, MOYEBHMHBI, OTWIEHa, NapaQHHOBBIX M  HelpeNeIbHBIX
YTJIEBOJIOPOJIOB, KHCIIOPOJICOIEPKAINX ~ OPraHUYECKHX COCIUHEHMH.
TexHOMOrus MPOM3BOACTBA COJNIEH U yA0Op SHHH.

O:sxkupaemble pe3yJabTaThl H3YYeHHs

3HaTh: OCHOBHbIEC MPHUHIIMIIBI OPTAaHU3ALNH XUMHUYECKOTO IPOU3BOJICTBA, €T0
CTPYKTYpPBL; METOIbl OLIEHKH 3((PEKTHBHOCTH XWMHKO-TEXHOJIOINYECKOTO
Ipouecca M BCETO MPOM3BOACTBA B IIENOM; OOIIME 3aKOHOMEPHOCTH
XMMHUYECKHX TIPEBPALICHUH B YCIOBHSX IIPOMBIIUIEHHOTO MPOWU3BOJCTBA;
CTPYKTYpY, OpTaHM3aLMI0O M TEXHOJOTHYeCKoe o(opMIIeHHEe OCHOBHBIX
XMUMHYECKHX TPOM3BOACTB COBPEMEHHBIE MPEINPHUSITHS XUMHUYECKOIO
mpodunst BKO u PK. ymeTb: 1eMOHCTpHpOBATh 3HAHUS O 3aKOHOMEPHOCTSIX
XMMHYECKHX TPEBPAIICHNH B YCIOBHSAX IPOMBIIUICHHOTO HMPOU3BOICTBA, A
TaKkKe O CTPYKTYpE, OpTaHW3alMM 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(OPMAIMIO;  BJAJeTh:  METOAaMH  aHaJIN3a
3¢ PeKTUBHOCTH pabOTHl XMMHUYECKHX IPOM3BOACTB; HABBIKAMH pacuera |
OIpeJICNICHUs TEXHOIOTHYECKUX MTOKa3aTeIel npouecca.
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He.]'l]). CC])OpMI/IpOBaTL npeacTaBJICHUA O  TCOPECTHYCCKHUX  OCHOBAMHU
OpraHu3anuvu HCCHGHOB&TGHLCKOﬁ ACATCIBHOCTH YydYalluXCA IO XHMMHH, O
IIpUHIOHXIIAX OpraHu3aluun HCCHGHOB&TGHLCKOﬁ JCATCIIBHOCTHU Y4YallluXCsa B
06pa30BaTeJ'II>HOM nponecce MKOJbI, (l)OpMPIpOBaHI/II/I HaBbIKOB pa3pa60TI<1/I




AeATCJIBHOCTH
yyaumuxcs 1mo
XUMHH

Has
arrecra
s

METOIHUYECKOTr0 00ECTIeUeH s UCCIIEA0BATEILCKON NI TEIBHOCTH YYAIUXCS 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  THIOTOPCKOTO
conpoBokaeHuss. OpraHu3aiss ¥ TMPOBEICHUE XUMHUYECKUX  OIBITOB U
HAOJIO/ICHUI B JTa0OpaTOPHBIX YCIOBHUsIX. IIpoBeneHue SKCIEePUMEHTATBHbBIX
MONICBBIX  MCCIICJIOBAHUI (OmpeesieHiHe XHMHYECKOr0 COCTaBa BO3/yXa,
BOJIOEMOB, TOYBBI). [IpUMEHEHHE COBPEMEHHBIX METOIMK MPH OpPraHU3aIMd
7TabOpaTOPHBIX AKCIEPUMEHTOB. TexHHKAa OE30MacHOCTH MOpH pabore ¢
XMUMHYECKHMH BEIIECTBAMHU.

O:kuaemMple pe3yabTaThl U3YYeHU:

3HaTh: crnenuUKy OpraHW3alMd HCCIENOBATEIbCKOW M MPOEKTHOMN
JIEATEILHOCTH YJalIuXCsl 10 XUMHH; CIEHU(UKY PYKOBOACTBA MPOEKTAMH B
paMKax TBHIOTOPCKOTO COIMPOBOXKIEHUS, OpPraHU3alUi0 ¥ [POBEACHHE
XMUMHUYECKHX OIBITOB U HAOMIOAEHUH B 1TaOOPATOPHBIX YCIOBHUSIX; METOIUKY
MPOBEAEHHUS JKCIEPUMEHTANBHBIX IOJIEBBIX HCCIIEN0BAHUM, NPUMEHEHHE
COBPEMEHHBIX METOIMK TPH OPraHMU3alMu J1TaOOPaTOPHBIX SKCIEPUMEHTOR;
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 PECKOMEHAAIUN I10
OpraHHM3alliy HayJdHO-HCCICOBATEILCKON JIEATENBHOCTH IO pPE3yIbTaTaM
H3YYCHUS] HAy4YHON JIUTEPATyphl, MMETh HABBIKHM: BHIOOpPAa TEMbI HAYYHON
paboThI; oopmiteHuUs HayYHO-HCCIIET0BATEILCKHUX U y4eOHO-
HCCIIENOBATENbCKUX PaboT, OpraHu3allii WM TPOBEACHHS MEPONPHATHIA,
HAMPABJICHHBIX Ha pa3BUTHE HAyYHO-HCCICIOBATEIBCKOW AESITEBHOCTH
YUAIIUXCSL.

JKoJ0rnIecKa
A1 U 3eJIeHas
XHUMHUSA

broxn
MU

Htoros
ast
rocyna
pCTBEH
Has
aTTecra
LIHsE

Heas. ChopmMupoBaTh NPEACTABICHUS O KAYECTBEHHOM M KOIHMYECTBEHHOM
COCTaBe  aHTPOINOIeHHbIX  3arpsi3HeHUil  Ouocdepsl B pe3ynbTare
IIPOM3BOACTBEHHON M CEJIbCKOXO3SHMCTBEHHOM IEATENBHOCTH 4YENIOBEKA U
MEXaHU3MOB XMMMYECKUX IPEBPALICHUN BELIECTB B OKpYXarollel cpexe, a
TaKXKe O BO3MOXKHOCTSX, POJM M MecTe "3elE€HOH XMMHHU' B COBPEMEHHOM
€CTECTBO3HAHUH.

Conepsxanue.  3arpsA3HEHHE  OKpYXKaloIled  cpempl;  II00anbHbBIE
OMOXMMHYECKHE LUKIBI DJIEMEHTOB; H3MEHEHHE XWMHYECKOTO COCTaBa
aTMoc(epbl; aHTPOIOIeHHbIE BO3ICHCTBUS Ha IIPHUPOIY. [Tpobaemsl

9KOJIOTMYECKOM 3TUKM M  XUMHYECKOe IPOM3BOACTBO. JIBeHananarts
NPUHIMIOB «3eleHoit xumum» [loma Amacraca u J[xoHa VYopHepa.
HanpaBnenust pa3BuTHA «3eMeHOM XuMum».  3akoHomatenbctBo PK B
MPHUPOIOOXPAHHOM NEesATeNbHOCTH. MexTyHapoaHsle o0s3aTenscTBa PK o
JVKBUIALUK TPOU3BOACTBA, AKCIIOPTA W HMIIOPTA, 10 COKPAILCHHIO WIN
TIPEAOTBPAIIEHUIO SMICCHI OT/IENBHBIX 3aTPSI3HSIONINX BEIIECTB.
O:xupaemble pe3yabTaThl U3YYeHU:

3HAThb. COBPEMEHHOE COCTOSIHWE W TEHICHLUM PAa3BUTHSA 3KOJOTMYECKON
XMMUH; 3aKOHOMEPHOCTH B3aMMOJEHCTBHUSI JKHMBBIX OPraHM3MOB M HX
COBOKYITHOCTEH CO Cpeloi OOMTaHMSA; SKOJIOTHIECKOE 3HAUCHHE XUMUIECKIX
CBOICTB TIOYBBI; BJIMSHHE HAa JKUBBIE OPraHW3MBI TIEPEMEUICHUS U
XMMHYECKOTO COCTaBa BO3YIIHBIX MAaCC; THIIBI PACTEHHH OHMOMHANKATOPOB,
HCTIONB3yEeMBIX B HKOJOTHYECKON AUATHOCTHUKE; IPUHIAIBI "3e1EH0M XuMun"
n mocnenHue e€ pa3pabOTKH; yMeTh. IPOBOINTH CKPUHHHIOBBIA aHAH3
KadecTBa cpefbl obuTaHWs; OOOCHOBAHHO BBIOMPATh METON M METOIHKY
aHaim3a OOBEKTOB OKPYXAromed cpeapl M OHWONOTHMYECKHMX OOBEKTOB;
OCYIIIECTBIISITh CKpPUHHHTOBOE OMOMHIMKAIIMOHHOE obcnenoBanne
SKOJIOTHYECKOTO  COCTOSIHHSI ~ OHMOTEOIIEHO30B; MPOBOAHWTH  00pabOTKY
pe3yNbTaToOB  AHAJIWTHYECKHX  W3MEPEHWH;  NPHUMEHSTh  NPHUHIIMIIBI
SKONIOTHUECKOW © '"3en€HOM XuMuu"' TIpH BBHIIONIHEHUH XAMHUYECKHUX
9KCIIEPUMEHTOB; BJA/IeTh: 3aKOHOMEPHOCTAMH JEHCTBHS 3KOJIOIMYECKHX
(akTOpOoB [T TMPOTHO3MPOBAHHS ONTHUMAJIBHBIX JKOJIOTMYECKHX HUII
pacteHuif; cnocobamu 1Mpo6oOTOOpa W KOHCEPBAIMH OHOIOrMYECKOTrO
MaTepuana M OOBEKTOB OKpYXKaromled Cpeapl; CII0co0aMM pPEerucTparin
AQHATMTUYECKUX MapaMeTpoB TMpH NPOBEACHHHM OWOMHAMKAIMOHHBIX U
XMMHYECKHX HUCCIIEJOBAHHH.

Koopannannon
Hasi XHUMHS
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Htoros
ast

Hean. VYrinyOneHHOE W3ydeHHE BONPOCOB XHMHH KOOPAWHAIMOHHBIX
COCIMHEHUH;  MCCIIEIOBaHME  OCOOCHHOCTEH  CTPOGHHMsI U CBOICTB
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KOODPIMHAIIMOHHBIX COETUHEHHIA.

Conep:xanue. OCHOBBI KOOPJIMHAIIMOHHOW TEOPUH; XMMHUYECKAs CBS3b B
KOMIUIEKCaX; [EHTPbI KOOPIHUHAIMH; JTUTAHIbI, H30MEPHs KOOPAUHAIIUMOHHBIX
COEIMHEHUIA; 00pa3oBaHWE KOMIUIEKCOB: TEPMOAMHAMUYECKUN  AaCIIeKT;
METOIIBl HCCIIEAOBAHUS B KOOPIMHAIIMOHHOW XHMHH; OCHOBBI CHHTE3a W
PeaKIUOHHAs CIIOCOOHOCTh KOOPIMHAIIMOHHBIX COCTUHEHHIA; MPHUKIIAIHBIC
ACMEKThl KOOPAMHAIMOHHOW XuMuH. [loHSTHE O OHMOKOOpIMHAIMOHHOMN
XUMHH.  BUKOMILUIEKCBI M OHOKIACTEPbl. BHOKOMIUIEKCHI C aHHOHAMH
HEOPraHHYECKUX KUCIIOT, aMHHOKHCIIOTAMH, OelKkaMu, Mop(upuHaMu.
OskuaemMple pe3yabTaThl H3YYeHHS .

3HaTh: OOIIME MPEACTABICHUS O KOOPJUHAIMOHHOW XHMUH, BKIIOYAs
KOOPAMHAIIMOHHYIO XHMHIO DPEIKO3EMENIbHBIX 3J€MEHTOB W aKTHHHIOB, a
TaKke OOIIHe 3aKOHOMEPHOCTH B M3MEHEHMH XHMHUYECKHX CBOMCTB
cootBercTByIOmMUX KC; yMeTh: BBIYWICHSITH IJaBHOE; JaBaTh NPEIOKEHUSI
IPU TIOCTAHOBKE HJIM PAlMOHAIN3AIMUA COOTBETCTBYIOIIETO SKCIIEPUMEHTA,
HCIOJIb30BaTh PACUETHBIE METOJBI JUIS PEIICHHS Pa3IHYHBIX XUMHYECKHX
3aMaHuil  y4eOHOro ¥ HAy4HO-JTa0OpAaTOPHOrO  XapakTepa; BJAAeTh.
TEPMHHOJIOTHEN 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 XMMHYECKMMH [PEBPALICHUSIMA  JUIs
OOBSCHEHUsI W WCIOJNB30BaHUS B peEaNbHBIX XHMHYECKHX MpoIeccax,
BCTpPEUAIOLIMXCS B y4eOHOM IIpOIIecce; BJIaJeTh METOAaMHU Oe30IMacHOro
HCIIOJIb30BaHUA XUMHWYECCKMMU MaT€puajliaMu C y'{eTOM ux (1)]43I/IquKI/IX u
XMMHYECKHX 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 CHMKCHUA TCXHOICHHBIX U OKOJIOIT'MYECKUX PUCKOB
B COBPEMEHHOM OOIIECTBE, a TaKKe CIIOCOOOB HCIOJIb30BAHUSI XHUMHUH TPU
pelIeHNH 3a7jay KOHLENINH YCTOHYUBOTO Pa3BUTHSL.

Conepxxanue. XuMudeckas O€30MACHOCTb B TOCTHHIYCTPHUAJIBHOM
obmiectBe. B3aumocBsi3p XumMuM U ycToWumBoro pasputua.  OmnacHoOCTh
BO3HUKHOBEHMSI TEXHOTE€HHBIX M HKOJOTMYECKMX KPHU3HUCOB. XHMHUUYECKas
OMACHOCTh - 0c00ast KaTeropus TEXHOT€HHOH OMacHOCTH. MeToabl OLEHKU
TEXHOTEHHOTo  pucka. ObecneyeHne  O€30MaCHOCTH  IKCILUTyaTallUH
XMMUYECKHX OOBEKTOB JJsI MOBBIIICHHUS 3aIlMINEHHOCTH HACENEHUS U
OKpyXarouen cpenpl. TeXHHKa 3allUThl OKPYKAIOIIEH Cpelbl B XUMUUECKOM
npou3BoAcTBe.  OCHOBBI  ympaBieHHs  O€30MACHOCTBIO  XUMHYECKHX
MPOU3BOJICTB.

Osxkupaemble pe3yabTaThl H3YYeHN:

3HaTh: O B3aUMOCBA3M XHUMHUH U YCTOMYMBOTO pa3BUTHA, a TaKxke
TEOPETHYECKUE OCHOBBI TPAIULIMOHHBIX  HOBBIX Pa3/esIOB XMMHHU U CIIOCOOBI
UX HCHOJNB30BaHUS TIPU PEIICHUM KOHKPETHBIX XHMHUYECKHX 3ajad,
XMMUYECKOH 0€30MacHOCTH TMPOM3BOJACTB; METOIBI OLEHKH TEXHOTECHHOI'O
pucka; obecriedeHre OE30MaCHOCTH SKCIUTYaTallid XHMHUYECKHX OOBEKTOB
JUISL TIOBBIIICHNUSI 3aIMIIEHHOCTH HACENIEHHS U OKPYKAIOIIEH Cpepl; TEXHUKY
3alUTBl OKPYXAaoLIeH Cpeabl B XHMHUYECKOM IIPOHU3BOJICTBE; YMeETh:
BBIMONMHATh JAEHCTBUS (KIacCH(UKanMs BEINECTB, COCTAaBJICHHE CXEM
MIPOLIECCOB, CHCTEMATHU3AIMs AAHHBIX U T.II.) C yUETOM OCHOBHBIX IMOHATHH U
o0mMX  3aKOHOMEpHOCTeH, (opMyIHpyeMBIX B  paMKax 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
pa3BUTHS HAHOTEXHOJIOTHH. HaHOCTpYKTYypHBIE JIEMEHTHI BEIIECTBA: aTOMBI,
MOJIEKYNBI, (YIJIepeHsl, HAHOTPYOKHM, KiacTepbl. KBaHTOBBIE TOYKH -
HCKYCCTBEHHBIC MOJIEKYJIBL. HanoctpykrypHbie TIOJTMEPBHI.
WHcTpyMeHTapuii  HaHOTEXHOJNOTA: HaHOKPHUCTAJUIBI,  HAHOTPYOKH,
HaHOCTEp)KHH M WX IPOU3BOJHEIC. Marepuanbsl 3NEKTPOHUKH  JUIS
HaHOTeXHOJOrni. bymyriee HaHOTEXHOJNOTHH: NPOOJIEMBI 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], IOHATHSA O
HaHOMaTepHuajax, WX OCOOBIX (H3MYECKMX M XHMHUYECKHX CBOMCTBaX;
OCHOBHBIE METOJBI CHHTE3a M aHajlu3a HAaHOMATEepHaJOB; CYIECTBYIOIIHE U
TIEPCIIEKTUBHBIE 00JIaCTH NMPUMEHEHHsT HAHOTEXHOJIOTHH W HAaHOMAaTepHaloB;
BpelHbIE BO3ICHUCTBUS HAHOMATEpUAJIOB HAa DJKOJIOTHIO, 370pOBbE H
0e30MacHOCTh 4YeJOBeKa, a TaKKe IIyTH HX I[PEAOTBPAILCHUS; YMeTh:
MPOBOJUTE AHAJIN3 U OLEHKY PAa3JIMYHBIX METONOB CHHTE3a OIpPEAEICHHBIX
HAaHOMAaTEepHAJIOB; Ipe/ularaTh METOAbl aHalW3a HAHOMAaTepHaIoB B
3aBHCHMOCTH OT X IIPUPOJIBL; MPEAaraTb BO3SMOKHBIE 00IaCTH TPUMEHEHHS
Pa3IUYHBIX HAHOMATEpHaJIOB; IEMOHCTPHPOBATH 3HAHUSA O 3aKOHOMEPHOCTSX
XUMHMYECKUX MPEBPAILEHUN B YCIOBHUSAX IMPOMBIIIJIEHHOTO NMPOU3BOJCTBA, a
TaKKe O CTPYKTYpe, OpraHM3allMl M TEXHOJOTMYECKOM O(pOPMIIEHHN
OCHOBHBIX ~XMMMYECKMX NpPOHM3BOJACTB; BJaJAeTh. HaBbIKaMHM IIOHMCKa
WUCTOYHUKOB MH(OpPMAlMKM O HOBBIX JIOCTIIKEHUSIX HAHOXUMHU U
HaHOTEXHOJOTHH.




HNEPEYEHb JUCIUIIJINH

KOMIIOHEHTOB 110 BBIOOPY /UIs1 00pa3oBaTeJbHOH MPOrpaMMbl

6B01509 «Xumus-buonorus»
Cpok obydenus: 4 roga, popma oOyueHHsI: OUHAS

Koi-Bo

Ne HauMmenoBanune qucHUIIMHEL Kon nucuumnmzer KpeauTOD Cemectp
2. ba3zoBble THCHUIIMHBI

Kommnonent no Bo1oopy 1

1 | LluTomorus u rucTOJIOTHS CG2223 3 3
NmmyHOIOTHA Imm2223
KoMmmnoneHT mo Bb100py 2

2 | O01mas u MOJeKyJIsipHasi FeHEeTHKa OMG2224 4 3
["eHeTHYECKHE OCHOBBI CEJIEKIINHM PACTEHHIA GOSR2224
KommnoneHt mo Bioopy 3

3 | MukpoOuoiorusi 1 BUpycoOIoTus MV2225 5 3
[TouBeHHass MUKPOOHOIIOTHS PM2225
KommnoneHT no B100py 4

4 | Kiterounast OMOTEXHOIOTHS KB2226 5 4
BBenenne B OMOTEXHOJIOTHIO VB2226
KommnoneHT mo Bo1oopy 5

5 | Amatomus u Hpu3NOIOTHS YeIoBeKa U )KUBOTHBIX | AFChZh3227 3) 5
du3HOIOTHS BHICIICH HEPBHOU JNEATEIbHOCTH FVND3227
KoMmmnoneHT mo Bo16opy 6

6 | CucreMaTnKa pacTeHUH SR3228 4 6
®dnopa Kazaxcrana FK3228
KommnoneHT mo Boioopy 7

7 | dusnueckas U KOJUIOUIHAS XUMHUSI FKH3229 5 6
XUMHUS TTOTUMEPOB HP3229
KoMmmnoneHT mo Boioopy 8

8 | ®usmonorus pacTeHui FR4230 3) 7
@uU3HOJIOTHS CTEMHBIX paCTCHUI FSR4230

3. Tlpoduaupyroume TUCUUIINHBI

KommnonenT mo Bo10opy 1

1 KoMuaTtHOE 1 cagoBO€ IIBETOBOCTBO KSC3305 5 5
JlekopatuBHOE  camoBojaAcTBO ¢ ocHoBamu | DSOLP3305
TaHAMAaQTHOTO MPOSKTUPOBAHUS
KommnoneHT 1o Bo10OpYy 2

2 CoBpeMeHHBIE METOIbI TIpernoaBanus ouonoruun | SMPB3306 4 6
Metonuka opraHu3aiuy BHEKIACCHON PabOThI MOVRB3306
110 OMOJIOTUH

3 | KomnoHeHT 1o BHIOGOPY 3 5 7




NunoBarmonuslie TexHomoruu ooydenus xumuu | ITOH4307
Meronuka opraHu3alMM BHeEKJIaccHOM padoTtsl | MOVRH4307
10 XUMHH

KommnioneHT no Bo10opy 4

Mertonuka penreHus 3a1ad 1o XUMUU MRZH4308
Metoanka npoBeAEHUS IIKOJIBHOTO MPShHE4308
XUMHUYECKOTO IKCIIEPUMEHTA

KommnoneHT mo Bo1oopy 5

[IpuknaaHas XumMus PH4309
XUMUYECKUH CUHTE3 HS4309
KommnoneHT mo Bo16opy 6

Xumudeckass TeXHOJIOTUS HT4310
Opranuzanus HAy4YHO-UCCIIEAOBATEIbCKOU ONIDUH4310
JESATEeIbHOCTH YYAIINXCs IO XUMHUU

KomnoneHnT no Bbioopy 7

DKoJIoTHYecKas U 3eJicHast XUMUs EZH4311
KoopannannonHas xumus KH4311
KoMmmnoneHT mo Bo1oopy 8

CoBpeMeHHass XMMHS 1 XUMUYeCKas

663011'IaCHOCTB SHHB4312
HanoTrexHoJIOrust B XMMHH NH4312




