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Pabouas nporpamma y4eOHOM JUCIUIUIMHBI pa3paboTaHa HAa OCHOBE:

- (¢eaepalbHOrO0 TOCYAAPCTBEHHOTO OOpa30BATENbHOrO CTAHAApTa CPEIHEro oOIlero
00pa3oBaHMs, YTBEPKIECHHOIO IpuKazoM MuHnucrepcTBa npocsemienus Poccun Ne 355 or
24 mas 2022r, 3aperucTpUpOBaHHOT0 MHUHHUCTEPCTBOM FOCTUIIMK Poccuu (perucTpanuoHHbIH
Ne 68984 ot 24 wurons 2022r) mo npodeccun 35.01.27 Mactep cenbCKOXO3SIIICTBEHHOTO
MIPOU3BOJICTBA

-  TPUMEPHOW TporpamMmbl «XHMHS» UIE TPOPECCHOHANBHBIX  00pPa30BaATEIbHBIX
opranm3anuii, 2022 r. ®I'6OY II10 UPIIO.

Opranm3anus-paspadoruux: [AIIOY «AnekceeBCKuii arpapHbIN KOS

Paspaborumk: I'aneeBa O.H.., npenonasarens

[TpunsTa Ha 3aceaHuy Meaarormyeckoro copera nporokon Nel ot 29 .08.2024



COILEPKAHHUE

OBIIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YUEBHOI
TACIATLITAHBI

CTPYKTYPA U COAEP/KAHUE YHEESHOI?'I JUCHHUIIVIMHBI
YCJIOBUSA PEAJIM3BALIIMU YYEBHOU JUCHHUIIJIMHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI
JUCLMIIIUHBI



1. OBIIASA XAPAKTEPUCTHKA PABOYEN ITPOrPAMMBI YYEBHOM
TACIATLITAHBI

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI

[Iporpamma  y4eOHOM  AMCHMIUIMHBI  SIBISETCS  YAacThl0  NPOTPaMMBI  ITOATOTOBKU
CenuanucToB cpennero 3seHa B cootBerctBuu ¢ @I'OC CIIO mo mpodeccun 35.01.27
Macrep cenbCcKoX03sICTBEHHOTO IIPOU3BOJICTBA

1.2 MecTo AUCHUILINHBI B CTPYKTYpe NMPOrpaMMbl NOATOTOBKH CIELHAJUCTOB CPeIHEro
3BeHAa
OobmeoOpa3oBaTenbHas JUCHUIUIMHA «XUMHUS» HU3ydyaeTcs Ha 0a30BOM ypoBHE B

0011e00pa30BaTEILHOM  ITHKJIC y4eOHOro TIjIaHa OCHOBHOM npogeccuoHaTbHON
oOpasoBarenbHON mporpammbl mpodeccun  35.01.27 Macrep CcenbCKOX035HCTBEHHOTO
MIPOU3BOJICTBA

TpyaoeMKOCTh JUCHUILIMHBI «XUMHsS» Ha 0a30BOM YpOBHE COCTaBISeT 72 4acoB, W3
KOTOpBIX 64 yacoB - 0a30BbIi Moaynb (6 pa3nenoB) U 6 4acoB - NMPUKIAAHON MOIyib (1
paszen), BKIIOYAIOMUI MPAaKTHKO-OPUEHTHPOBAHHOE COJepKaHNEe KOHKPETHOW mpodeccun
WM CIICIUAJIbHOCTH.

1.3. Ileau u 3a1a4u TUCHUILUINHBI — TPeOOBAHUS K pPe3yIbTaTAM OCBOECHHS
AUCHUILINHBI:

1.3.1. Hean u 32124 TUCIHTIJIHHBI

dopMUpOBaHUE Yy  CTYJCGHTOB  TMPEACTABICHUS O  XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpa KaK OCHOBBI MPHUHATHS PEUICHUNA B YKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO MOBECHUS B IPUPOTHOM Cpeie.

3agaun AUCHUNJIMHBI:

1) chopMHpOBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKaHHUsI XUMHUECKUX MPOLECCOB U

SBJIICHUN B OKpYXaloUIel cpezne, LEJIOCTHOM HAay4YHOM KapTHHBI MHUpPA, B3aUMOCBS3U U

B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pPa3BUTh YMEHMs MPOBOJIUTH PacyeThl MO XMUMHUYECKUM (opMmynamM M ypaBHEHUSIM

XUMUYECKHX peaklUif, IJIaHUpOBaTh M HHTEPIPETHPOBATH PE3yJAbTaThl XUMHUYECKUX

9KCIIEPUMEHTOB,

3) chopMUpOBaThH HaBbIKU MPOBEICHUSI XUMHYECKUX
HKCIEPUMEHTAIBHBIX  MCCIEJOBAHUH C COONIIOJEHHEM TpaBuil  OE30MacHOTo

oOpallieHusi ¢ BeIIeCTBaMU U JIabopaTOPHBIM 000PYA0BaHUEM;

4) pa3BUTh YMEHHUS aHaJIU3UPOBATh, OIEHUBATh, MIPOBEPSITh HA JOCTOBEPHOCTh U

00001aTh HHPOPMAIINIO XUMUYECKOTO XapaKTepa U3 Pa3IMyHbIX HICTOYHHUKOB;

5) chopMUpOBaTh yMEHHS MPOrHO3UPOBATh MOCIEACTBHUS CBOEH JESITENbHOCTH U

XUMHAYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB,;

6) chopMHpoOBaTh TMOHMMAHUE 3HAYUMOCTU JOCTIDKEHHMM XUMHUECKOM HayKu U

TEXHOJIOTUH JIJIs1 pa3BUTHSI COIIMAILHOM U MTPOU3BOJICTBEHHOM cdep.



1.3.2.I1lnanupyemblie pe3yJibTaThl 0CBOeHHS 001Ie00pa3oBaTenbHOM AUCHUILVIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC

COO

Koa n nHaumeHoBaHue
¢dopMupyeMbIX KOMIIETEH Ui

HJIaHI/IpyeMLIe pe3yabTaThbl 0CBOCHUA TUCHUIIINHBI

Oo01mue

JAucununianHapHbie

OK 01. Beibupats criocoOsl
peuieHus 3aaad
npodecCuoHAIbHON
NEeSITeIbHOCTH IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

JIP 05 B yacTu Tpya0BOro BOCIUTAHMS
TOTOBHOCTb K TpPYIdy, OCO3HAHHUE IEHHOCTH
MacTepcTBa, TPYAOII00uE;

TOTOBHOCTH K  aKTUBHOU
TEXHOJOTMYECKOU U COLIMAILHOM
CIIOCOOHOCTh WHULIUUPOBATb, IJIAHUPOBATh
CaMOCTOSAITENIEHO ~ BBITIOJIHATH TaKYIO ACSTEIHHOCTD,
- UHTEpeC K Pa3TUYIHBIM
npodeccnoHaNbHOM e TeNbHOCTH,

OBnazieHue YHUBEPCATBHBIMHU y4EOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMHU:

MP 01 a) 6a3oBble JIorHYecKHe AelicTBHA:
CaMOCTOSITEJIBHO dbopMynupoBaTh
AKTYaJIN3UpPOBAThH npobuemy, paccMaTpuBath
BCECTOPOHHE;
yCTaHABINBAaTh
OCHOBaHUS s
00001IeH S
OTpENeNATh IENH JeATEIHbHOCTH,
napaMeTpbl U KPUTEPUHU UX JOCTHUKECHHUS;

CYHlCCTBCHHBIﬁ IMPU3HAK
CpaBHCHUH, KJ'IaCCI/I(I)I/IKaLII/II/I

3a7aBaTh

JACATCIIbHOCTH
HaIpaBJICHHOCTH,

)51

chepam

54
€€

50051
nu

I[IP6 2 BnameTp CUCTEMOW XHMMHYECKHX 3HAHUH, KOTOpas
BKJIFOYACT:  OCHOBOIOJIATAIOIIUE  IMOHATHS  (XMMHUYCCKHI
DIIEMEHT, aToM, OJJICKTpOHHas o0ojioyka aroma, S-, p-, d-
AIEKTPOHHBIC OPOUTAI  aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3IEKTPOOTPHULIATEIILHOCTB, CTEIIEHb
OKHCJICHUsl, XHUMHYECKas CBs3b, MOJb, MOJSIpHas Mmacca,
MOJISIDHBIA  00bEM, YIIEpOAHBIA CKeneT, (yHKIHOHAbHAs
rpylIa, pajauKal, HW30MepUs, H30MEpbl, T'OMOJOTMYECKHUM
psn, TOMOJIOTH, YIIEBOAOPOAbl,  KHCIOPOJ-
BOCCTaHOBUTEJIBHBIE, 9K30-M YHAOTEPMUYECKHUE,
peakiMu  MOHHOrOo  OOMEHa), pacTBOp, JJEKTPOJIMTHI,
HEJJIEKTPOJINTHI, AIEKTPOJUTUYECKAs JIMCCOLHALINS,
OKHUCIIUTEND, BOCCTAHOBUTENb,  CKOPOCTb XMMHYECKOU
peaKiuy, XHWMHUYECKOE€ paBHOBECUE), TEOPUU U 3aKOHBI
(Teopusi XHMHYECKOTO CTPOEHHMsSI OpPraHWYEeCKUX BEIECTB
A.M. BytnepoBa, Teopusi 3IEKTPOJIUTHUYECKOMN IUCCOLMAIINH,
nepuoauueckui 3akoH .M. Menneneesa,




BBIABJISITE 3aKOHOMEPHOCTH U ITPOTHBOPEYHS B
PacCMaTprUBACMBIX SABJICHUAX,

- BHOCHUTH KOPPCKTHUBBI B ACATCIIBHOCTD,
OLICHHUBAThb COOTBETCTBHEC PE3YIBTATOB OeJIsIM,
OLICHUBATb PUCKU HOCJIG,[[CTBPIIZ JCSTCIBbHOCTH,

- pa3BUBATH KpCaTuBHOC MBIIIJICHUEC npu

peH_IeHI/II/I JKHN3HCHHBIX HpO6JI€M
JIP 07 0) 6a30BbIe Hccaea0BaATEIbCKHE JeHCTBHS:
- BJIAJCTh HaBbIKAMU YYEOHO-HUCCIIEI0BATEIILCKON U

IIPOEKTHOMN NeSITENIbHOCTH, HaBbIKaMU
paspelieHus mpoodieM;
- BBISIBJISITH ~ NPUYMHHO-CIICJICTBEHHBIE  CBSI3U U
aKTyaJlu3upoBaTh  3aJady, BbIABUIaTh  TUIOTE3Y €€
pelieHus, HaXOJUTh apryMeHThI TUIS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKJIEHUH, 3aJaBaTh

rapaMeTpbl U KPUTEPUH PEIICHHUS,
aHAJM3UPOBATh TOJYYCHHBIC B XOJE PCIICHHS 3aJ1a4d
pE3yNbTaThl, KPUTUYECKH OLIEHUBATh HUX JOCTOBEPHOCTH,
HpOFHOSHpOBaTI) N3MCHCHHUEC B HOBLIX YCJ'IOBI/ISIX;

- YMeTI) HepeHOCI/ITI) 3HAHUA B HOSH&B&TCJ’IBHYIO nu
MPAKTUYECKYIO0 00JIaCTH KUZHEAEATEIbHOCTH;

yMETh HWHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
MpeAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJI€U, TIPe/IaraTh OPUTHHATbHbBIE
moaXoabl 1 peIHeHI/ISI; CHOCO6HOCTB HUX UCITIOJIB30BAHUSA B
MO3HABATENBHON M COIUAIbHOM MPaKTHUKE

Macchl),  3aKOHOMEPHOCTH,
(baKTOJIOTUYECKUE CBEICHHUS

B3aKOH COXpaHCHHUA
CHUMBOJIHNYECKUM SI3BIK XHUMHU,

(6] CBOﬁCTBaX, COCTaBC, IIOJIYYCHHUHN U 0e30macHOM
MCITIOJIb30BaHNU BaXKHEHIITHX HCOPTraHNYCCKUX H
OpTraHN4YC€CKUX BCIICCTB B 6I)ITy u HpaKTquCKOﬁ
JCSATCIIBHOCTH YCIIOBEKA,

- YMETH BBIABJIIATH XapaKTCPHbIC IMIPpU3HAKH n
B3aMOCBS3b N3YUCHHBIX HOHHTHﬁ, IMPUMCHATDH

COOTBETCTBYIOIIME TOHATHS NPU OMNHCAHUU CTPOCHUS U
CBOMCTB B3aUMOCBSI3b HM3YUYCHHBIX TOHSATUH, MPUMEHSATH
COOTBETCTBYIOIIME TIOHATHUA TIPU OMNHCAHUU CTPOCHHS U
CBOMCTB HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB U HX
NPEBpAIICHU;  BBIABIATH  B3aUMOCBSI3b  XMMHYECKHX
BHAHUW C TIOHATUSMU W TPEJACTABICHUAMHU  JPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

I[MP6 3 yMmeTh HCHOJIB30BaTh HAMMECHOBAHUS XWMHYECKUX

COEMHEHUH MEXIYHApOJAHOTO COI03a TEOPETHYECKOH U
HpHKHa}IHOﬁ XUMHHN n TPUBHAJIBHBIC HAa3BaHUA
BRKHEHIIMX  BEIIECTB (ITHJIEH, alleTHIeH, TJIHLEPHUH,
¢denon, ¢dopmanmpaerus, yKCycHas ~— KHUCIOTa,  IJIMIIMH,

yrapHblii Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, ralieHas H3BECTb,
HEraiieHas UW3BECTb, IIUTbEBAs  COJAA U JPYTUX),
COCTaBJIATh ()OPMYJIBl HEOPraHMYECKUX M OPraHMYECKHX
BEIIECTB, YpPAaBHEHUS XHMHUYECKUX peakUui, OOBACHATH MX
CMBICT; MIOATBEPK1aTh XapaKkTepHbIE XUMHYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU U
3alMCSIMH YPAaBHEHUN XUMUYECKUX PEaKLUM;

YMETh  yCTAHaBIMBaTb IPUHALJIECKHOCTh HU3YUEHHBIX
HEOPraHUYECKUX u OpPraHUYECKUX BELIECTB K
OIIPEACIEHHBIM KJIacCam W TpyIIaM COECINHEHH,
XapaKTepu30BaTh HX COCTaB W BaXXHEHIINE CBOWCTBA;
ONpeAeNsiTh BHJbl XUMHYECKHUX CBsi3ed (KOBaJeHTHasd,
VOHHas, MeTaJlJIn4ecKasi, BOJOPOJHAs), THIIBI
KPUCTAJIMYECKUX PEIIEeTOK BEUIeCTB; KJIACCU(UIIUPOBATH




chOpMUPOBATHIIPEACTABICHUS: O  XUMHYECKOU
COCTABJIAIOLIEH  €CTECTBEHHOHAy4YHOM  KapTUHBI  MUDA,
pOJIM XUMUM B TIO3HAHUU ABJICHUA TPUPOIBL,
[MP6 4 ymeTh TPOBOAWTH paCUYEThl IO XUMHYECKHM
dbopMynaM U ypaBHEHHMSIM XHUMHUYECKHUX  peakiuil ¢
WCIIOJIb30BaHUEM (PU3WYECKUX BEIUYMH, XapaKTEPU3YIOITUX
BEIECTBA c KOJIMYECTBEHHON CTOPOHBI: MacCChl,
o0bema (HOpMasbHBIE  YCIIOBHMSI) Ta30B, KOJHYECTBA
BEIECTBA; UCII0JIb30BaTh CUCTEMHBIE XUMUYECKUE
3HaHUS IS NPUHATUS  PELICHW B KOHKPETHBIX
PKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX  C BELIECTBAMH U
VX TPUMEHEHUEM

OK 02. Ucnonb3oBarhb
COBPEMEHHBIC CPE/ICTBA MTOKCKA,
aHaM3a ¥ UHTEPIpETaIin
UHpOpMaLIUU U
WH(POPMAIIMOHHBIE TEXHOJOTHH
JUIS BBITIOJHEHUS 3a/1a4
npodecCuOHAIbHON
NesITeNbHOCTU

B o6s1acTH HEHHOCTH HAYYHOT'0 O3HAHUS:

JIP 04 chopmMupoBaHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOLLIEIO COBPEMEHHOMY  YPOBHIO  Pa3BUTUS
HayKl ¥  OOLIECTBEHHOM MpPaKTHUKH, OCHOBAHHOIO Ha
Masiore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETrO

MecCTa B MOJMKYJIBTYPHOM MHUpE;
COBEPUICHCTBOBAHUE SI3BIKOBOM U YUTaTENbCKON
KYJIbTYpbI Kak CpeACTBa B3aUMOJCHCTBUS  MEXKIY
IMIOABMHA W TMO3HAHMS MHPA; OCO3HAHUE IIEHHOCTH
Hay4YHOU J1€ATEbHOCTH TOTOBHOCTb OCYULIECTBIISAThH
MPOEKTHYIO u HCCIIEIOBATENBCKYIO JICATCIBHOCTD,
VH]IMBU1yaJIbHO U B TPYIIIE

OBJaagenue YHHUBEPCAJbHbIMH Y4eOHBIMU
NMO3HABATEJILHLIMH IeHCTBUSIMH .

MP 04 B) pa6ota ¢ nndopmanmeii:

- BJIAJICTh HaBBIKAMHU TIOJY4YeHHS HWHGOOpMAIUU U3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSTEILHO

OCYIICCTBJIATHL IOWUCK, aHAJIN3, CUCTEMATHU3alUI0 U

[IP6 3 ymerTp IJIAaHUPOBATH U BBHINOJHATH XHMHUYECKHN
AKCIIEPUMEHT (IPEBpALCHHS OPraHMYECKHX BELIECTB IIPH
HarpeBaHuM, MOJY4YEHHE STHJIEHA U HU3YyYEHUE €ro CBOMCTB,
KaueCTBEHHBIE  PEaKIMM Ha aJIbJIETHU]Ibl, Kpaxmall, yKCYCHYIO
KHCIIOTY; JeHaTypalys OelKOB IIPU HArpeBaHUM,  I[BETHBIE
peakuun 0EIIKOB;

-IIPOBOJIUThH PEAKIIUM HOHHOTO OOMEHa, ONpPENENsTh Cpeny|
BOJIHBIX PACTBOPOB,  KauyeCTBEHHBIE DPEAKIUU HA
cynb(dar-, kapOoHAT- U  XJOPUI-aHUOHBI, HA  KATHOH
AMMOHHS; pEIlaTh JKCIEPUMEHTAIbHbIE 3a/1a41 o
teMaM "Mertamusl" u  "Hemeramisl") B COOTBETCTBUU C
NpaBWIAMH TEXHUKH O€30MacHOCTH MpH OOpaleHuHu ¢
BEILIECTBAMH U JIaDOpaTOPHBIM 000PYI0BaHUEM;
-IPEACTABIATh PE3YIbTAaThl XUMHUYECKOIO 3KCIEpPUMEHTa B
dbopme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEAKIUH U
(hopMyNnHpOBaTh BHIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

I1P6 6 ymeth aHAJTM3UPOBATh XUMHUECKYIO HH(OpPMAIIHIO,
MOJIy4aeMyl0 M3 Ppa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM




OK 04. DpdexTrnBHO
B3aUMO/ICHCTBO BaTh U paboTaTh
B KOJUIGKTUBE M KOMaHJIC

MHTEPIPETANI0  WHPOPMAIUU
(dhopM TpeICTaBICHUS
- CO3/1aBaTh TEKCThl B Pa3IUUYHBIX (GopMaTax ¢ y4eToM

Pa3IMIHBIX BHUIOB H

Ha3HaueHWs WHGOpPMAMM W [EJICBOM ayAHTOPHH,
BBIOMpas ONTUMATBHYIO bopmy
MIPE/ICTABIICHMS U BU3YyaTH3aINH;

- OIICHUBAaTh JOCTOBEPHOCTb, JETUTUMHOCTD
nHbopManuy, ee COOTBETCTBUE MIPaBOBBIM u

MOPaIbHO-ITHYECKUM HOpMaM

- HCII0JIb30BaTh CPEICTBA HH(POPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIHOHHBIX
3aza4 ¢ coOM0eHeM TPeOOBaHU I SPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PeCypcoCcOepeKeHHUs, TIPABOBBIX U
STUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30MacCHOCTH;

- BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopManuy, HTHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH;
- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH U

CaMOONPEAEIIEHUIO;

MP 03 OBnanenue HaBBIKAMH y4eOHo-
HMCCIIEIOBATEIIHLCKOM, MIPOEKTHOU " COIMaJIbHOM
NeATEIIFHOCTH

OBJaiecHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
MelHCTBUSIMU:

JIP 07 6) coBMecTHasI 1eSITeJILHOCTD.

- TOHMMaTh W UCIOJb30BaTh MPEUMYIIECTBA

KOMaH/THOW ¥ MHIUBHU1yaJIbHON pabOTHI;

IIPUHUMATh L€ COBMECTHOM JEATENBbHOCTH,
OpPraHM30BBIBATh M KOOPAWHUPOBATH JIEUCTBUS IO €€
JOCTUKEHHIO. COCTABJIATh IUIaH JEHCTBUIM, paclpenesaTh
[POJIU C yY€TOM MHEHUHN YJaCTHUKOB OOCYXI1aTh
pe3yabTaThl COBMECTHOM PalbOTHI;

- KOOpJAWHUPOBAThH U BBIIOJHATH paboty
VCIIOBUSAX DEATLHOT0. BHDTVAIBHOIO U

B

uHdopmanuu, cetb HWHTEpHET | Apyrue);

I1P6 4  BnanmeTh OCHOBHBIMH METOJaMU
Hay4YHOT'O TTO3HAHUS BCIIIECTB A XAMHUYECKUX
sBricHUE (HaOJI0/IcHHe, W3MEpEHUeE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE);

-yMETh MPOBOJUTEH PACUEThI IO XUMHUECKUM  (hopMyIliaM
u YpaBHEHUSIM XHUMHYECKHUX peakuuii C
KCII0JIb30BaHUEM buznuecKux BCJIMYUH,
XapaKTePU3YIOLIUX BelllecTBa c

KOJINYECTBEHHON CTOPOHBI. MacChl, 00beMa HOpMaJbHbIC
YCIIOBHSI) ra30B, KOJIMYECTBA BEILIECTBA,
-UCIIONb30BaTh  CUCTEMHbIE XMMHUECKUE3HAHUS
OPUHATHS — peLIeHUH B KOHKPETHBIX
CUTyalUsiX, CBSI3aHHBIX C  BELIECTBaAMHU
pUMEHEHUEM

[MP6 3  ymMerp  IUIAHUPOBaTh M BBIOJHSATH
XUMHUYECKUI SKCIIEPUMEHT (MPEeBpAICHUsI OPraHUuYeCKHX
BELIECTB IMpPH HAarpeBaHMM, IMOJydEHUE DOTUJIEHAa U
W3Y4YEHHUE €ro CBOMICTB, KAUECTBEHHBIC peakuun
Ha  ampJerujpl, Kpaxmajl,  YKCYCHYIO  KHCJOTY;
neHatypanus OelKOB IpHU  HarpeBaHHUHU, I[BETHBIE
peakuuu  OENKOB;  HPOBOAWUTH PEAKIUH  HOHHOTO
oOMEHa,  ONpeleNsiTh  Cpeay  BOJHBIX pPacTBOPOB,
KaueCTBEHHbIE  peakuu Ha  cyhabdar-, kKapOoHaT- U
XJIOPU]I-aHUOHBI, HA KATUOH aMMOHHSI;

[MP6 5 pemarb 5SKCHEpUMEHTAIbHBIE 3aJaud IO
remam "MeTaisl" u "Hemeranmnsr" B
COOTBETCTBUM C IMpaBWJIaMH TEXHUKH 0O€30MacHOCTH
npu oOpallleHHMH C BellecTBaMH M JaOOpaTOpPHBIM
000pyi0oBaHUEM; MIPEJICTaBIISATh pe3yabTaThl
XMMHUYECKOT0 dKCIIepHUMEHTa B (hopMe 3anmucu ypaBHEHUH
COOTBETCTBYIOIIUX pPEaKIUil U (HOpMyIHpOBaTh BBIBOIbI
Ha OCHOBE 3TUX PE3YJIbTaTOB

JJIA
KHN3HCHHBIX|
u HUx




KOMOMHHPOBAHHOTO B3aUMOJICHCTBHUS,

OCYILIECTBIISATh TO3UTHBHOE CTPATETHYECKOE MOBEJACHHUE B
[Pa3IMYHBIX CUTYalUAX, MPOSIBIATH TBOPUYECTBO U
BOOOpaxkeHue, OBITh MHUIIMATHBHBIM

OBi1aieHne YHUBEPCAJIbHBIMHU PeryisiTHBHBIMH
MeiCTBHSIMMU:

MP 02 r) npuHsiTHE ce0Os1 M APYTUX JIOei:

- IPUHMMATh MOTHUBBI M apryMEHTBl APYTUX JoJeil
[P aHAJIM3€ Pe3yNIbTaTOB JIEATEIbHOCTH; - MPU3HABATH
CBOE€ MPABO U MPABO JIPYTHX JIIOJEH Ha OMIHOKH;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIHH JPYTOro
4eloBeKa

OK 07. CognericTBOBaThH
COXPAHEHUIO OKPYKAroLIEH
NPUMEHSTh 3HaHUS 00
OepeKJIMBOro POU3BO/ICTBA,

s dexTrBHO NeiicTBOBATH
YpE3BBIUYANHBIX CUTYAIHSIX

Cpelbl, pecypcocOepekeHHIO,

N3MCHCHHUU KJIIMMaTa, IPUHIUIIBI

B

JIP 14 B o0JacTi 3K0JI0rH4€CKOr0 BOCIIUTAHMS:

- c(OpMHUPOBAHHOCTH SKOJIOTHYECKON KYJIBTYpHI,
[MOHUMAaHHE BIIUSTHUS COLIMAJILHO-3KOHOMMYECKUX
[IPOLIECCOB  Ha COCTOSIHHE IIPUPOJHON "
COLIMAJIBHON cpensl, OCO3HaHUe IJ100aJIbHOTO
XapakTepa HKOJIOTHUECKUX MPobIIeM;

- IUIAaHMPOBaHME M  OCYIIECTBIEHUE JIEWCTBUH B
OKpyXXarollleld  cpee Ha OCHOBE 3HaHWUS  LeJed
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHCTBHM, IPUHOCSIIMUX Bpex
OKpY>Karollen cpere;

- yMEHHE MIPOrHO3UPOBATh HeO0JIaronpusiTHhIE
DKOJIOTMUECKHE MIOCIIEICTBHUS peANPUHUMAEMBIX
NENUCTBHN, TPENOTBpallaTh UX;

- pacumpeHue OTbITa JeSITEIbHOCTH
9KOJIOTMUYECKOM HAIlpaBIEHHOCTH;

MP 03 OBJIAJICHME  HaBbIKAMU  Y4eOHO-

HCCIIEIOBATENIBCKOM, MPOEKTHOM M COLMAJIbHOU
JIESITEIILHOCTH,

I[MP6 1  cdopmupoBath MIPEACTABICHHUS: 0 XUMHUYECKOH
COCTaBISIONICH  €CTECTBCHHOHAYYHOHW  KapTUHBI ~ MHUpPA, POJH
XUMHH B [O3HAaHUU SIBIICHUUATIPUPO/IBI, B
(GbopMHUpPOBaHMHM  MBINUICHUS W KYJIbTYpPhl  JIMYHOCTH, €€
(YHKITMOHATTBHOW ~ TPAMOTHOCTH, HEOOXOIUMOM JUIS pelieHus
MPAKTUICCKUX 3a/1a4 u 9KOJIOTUYECKA OOOCHOBAaHHOTO
OTHOIIEHWs] K CBOEMY 3JO0POBBIO W MPUPOAHOM Cpee;

[MP6 5 ymers  cobmonars IpaBuIIa 9KOJIOTMYECKU

11eJIECO00Pa3HOTOo MIOBEJICHUS B OBITY U TPYZIOBOH
JACATCIIbHOCTH B Oeisx COXpaHCHHA CBOCTO 300POBbs H
OKpyKarollei  NPUPOAHOM  cpelpl;,  YYUTHIBaTb  OINACHOCTH
BO3}1€I>'ICTBI/I$[ Ha  JKHUBBIC OpraHnu3MbI OIPCACIICHHBIX BCIICCTB,
MOHUMAs CMBICIT nokaszaTes NpefenbHON  JIOMyCTUMOH
KOHILICHTpAIuH




[1K 2.1. BeINOJHATH OCHOBHYIO
00paboTKyY U IPEIOCEBHYIO

U CHOCOOHOCTH
Oco3HaHHBI BBIOOp Oymymiein npodeccun

JIP 09. T'oroBHOCTH
JIP 13.

1 BO3MOXKHOCTEH pcai3anu COOCTBEHHBIX JKH3HEHHBIX

I[MP6 1 CdopmMupoBaHHOCTh MPEACTABICHHH O MECTE XUMHUHU
B COBPEMEHHON HAay4HOU KapTUHE MHUpA;
MOHMMAaHUE POJH XUMUU B (QOPMHUPOBAHUH Kpyrozopa u

3aJlaHHBIMH arpOTEeXHUYECKUMU
TpeOOBaHUSIMU

T1K 2.3. BeImoaaars
MEXaHU3UPOBAaHHBIE Pa0OTHI IO
MIOCEBY, MOCAJKE U YXOAY 32
CETbCKOXO03HCTBEHHBIMH
KyJIbTypaMu

[OArOTOBKY ITOYBEI € MJIAHOB; OTHOIIICHUE K npodecCHOHANLHOM(YHKITMOHATPHOW TPAaMOTHOCTA — 4YEJIOBEKa  JUISL  PEIICHUS
3aJIaHHBIMH arpOTEXHUYCCKUMHU ACATEIbHOCTH KaK BO3MOXKHOCTH y4acTHUs BIPAKTHYECKHX 3ajady;
TpeOOBaHUSIMU pEeIIeHUN JINYHBIX, oOmecTBeHubIx,[IP6 3 Binanenue OCHOBHBLIMU METOLaMU Hay4HOI'O
rOCyIapCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM. MO3HAHUS, UCIOIb3yEMbIMH B XUMHH:  HAOIIOJIEHUE, OMMCAHUE,
MP 01. YmeHHe CaMOCTOSTENBHO ONPEACIATh LETUU3MEPEHHE, JKCIIEPUMEHT;
NMEeSTeNIbHOCTH U COCTaBJIATh IIAHBI NEeSTEIbHOCTU-yMEHHE o0OpabaTsIBaTh, OOBSCHATH pe3yabTaThl
CaMOCTOSITEITLHO OCYIIECTBJIATh, KOHTPOJUPOBATHIIPOBEICHHBIX ONBITOB W JEJaTh BBIBOABI, TOTOBHOCTH |
u KOPPEKTUPOBATh JIEATEIbHOCTh, HCIIOJIb30BATHCIIOCOOHOCTh MPUMEHATh METOMBI IO3HAHUS MPH pelieHun
BCC BO3MOXHBIE  PECYpChl  JUISl  JTOCTIDKEHUSIIPAKTUYCCKUX 33]1a9;
MOCTaBIEHHBIX  Ilened u  peanu3anuu  maaHoBl[IP6 5 Brnagenue mnpaBuiamMu TEXHUKH O€30MacCHOCTH MPU
NMEeSTEIIbHOCTH, BBIOMPATh YCICIIHBIC CTPATETUH BHUCIOJIB30BAHUU XUMUYCCKUX BEIICCTB;
Pa3IMYHBIX CUTYaIUSIX
JIP 09. I'oToBHOCTB U CrocoOHOCTh [MP6 1 CdopMHUPOBAaHHOCT,  TPEACTABICHUNA O  MeCTe
K 2.2 Buocuts ynoopenus ¢ JIP 13. Oco3nansslii BeIOOp Oynymieii mpodeccun n XUMUU B COBPEMEHHOU Hay4HOU KapTUHE MHpA;

OTHOLIEHHE K IpodeccuoHaIbHOM
NesITebHOCTU KaK BO3MOKHOCTH y4yacTus B
PEIICHNH JINYHBIX, OOIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIEHAIIMOHAIBHBIX TPOOIIEM.

MP 03. Biranenue HaBbIKaMH [103HaBaTENbHOMU, y4eOHO-
MCCIIEI0BATENbCKON M TPOEKTHON AEATENbHOCTH,
HaBBIKAMH pa3pelieHus mpooiemM; crnocoOHOCTh U
TFOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
peleHns MPaKTUIECKHX 3a/1a4, IPUMEHEHHUTO
Pa3JIMYHBIX METO/I0B IMO3HAHMS, B CO3/1aHUU HOBOM 0a3bl
MaTepHaIbHON KYJIbTYpPHI, B PEIICHHH TTI00ATBHBIX
npo0JeM yCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA

TMOHMMAaHUE POJM XUMHH B (POPMUPOBAHUU KPyrozopa u

(YHKITMOHATTFHOW T'PaMOTHOCTH  4YelOBeKa Ui PEIICHUS
MPaKTUYECKUX 3a/1ay,

NP6 3 BrnameHue  OCHOBHBIMH  METOAAMH  HAy4YHOTO
IMO3HAHUS, HCIIOTBb3YEMBIMHU B XAMUH: HaOJII0IeHNE,
OITMCaHUC, U3MEpPEHHUE, AKCIIEPUMEHT;

YMEHHE 00pabatbIBaTh, OOBSACHATH pe3yNbTaThl
MPOBEACHHBIX OIBITOB W JeNaTh BbIBOABI, TOTOBHOCTh U
CITOCOOHOCTH IPUMEHSTH METOABl  TO3HAHUS IPHU
[pELIEHU U TPAKTUYECKUX 33]1aY;

IMP6 6 CdopMupoBaHHOCTH COOCTBECHHOW  TO3WIIMH IO

OTHOIIICHHIO K XHMHYECKOH HH(bOpMaHHH,
Pa3HbIX HCTOYHUKOB

[oJIy4acMou U3




2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJbHON JUCITATLIAHBI

«XHUMMUS»

Bun yueOHoii paboTbl

O0beM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CITATITHHBI 72
B T.Y.

OcHOBHOE co/lep:KaHue 64
BT. U..

TeopeTudyeckoe o0yueHue 28
MPaKTUYECKHUE 3aHATUS 20
11abopaTOPHBIC 3aHITHS 16
IIpodeccunoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoepKaHne

MPUKJIATHOTO MOIYJIA) 6
B T. Y.

TeopeTHYEeCKoe 00yUeHne 2
MIPAKTUYECKUE 3aHATUS 4
IMpomexyTounas arrectauus (nuddepeHIMpoOBaHHBIN 3a4eT) 2




2.2 TemaTuuyecKuii NJIAH U coJiepKaHUue YUeOHOM TUCUMILIUHBI

Menneneena

O6veMm [ Dopmup
HaumenoBanue | Copepkanue ydeOHOTo Mateprana (OCHOBHOE U MPOPECCHOHATLHO-OPUEHTHPOBAHHOE), JJAOOPATOPHBIC M MPAKTUIECCKHE 4acoB  [yeMble
Ppa3aciioB U TCM 3aHATHA, IPUKIAJHOU MOIYJIb KOMIICTEC
130087051
1 2 3 4
OcHOBHOE coJiep:KaHue 64
Pa3znes 1. OcHOBBI CTPOEHMS BellleCTBA 7
OcHOBHOe co/Iep:KaHue 7
Teoperuueckoe odyuenue 2
1-2CoBpemenHass Mojeiab CcTpoeHust aroma. CHMBOJWMYECKHMN  SI3bIK  XUMHUU. XHUMHYECKHUH  BJIEMEHT.
Tema 1.1. DnekTpoHHass KoH(purypamuss artoma. KiaccHpUKalUs XUMHYECKHX 93JIeMEHTOB (S-, p-, O-31€MeHTHI). 2
Crpocnue BanentHbie 251eKTpOHBI. BaneHTHOCTh. DJNEKTPOHHAS MPUPOAA XUMUUYECKOW CBSI3U. DIEKTPOOTPULIATEILHOCTD.
aTOMOB Buasl XuMH4eckoil cBs3M (KOBalleHTHAs, WOHHAs, MeTaJUIMYecKasi, BOJOPOIHAS) M CIIOCOOBI e¢ 00pa3oBaHuUs
XUMUYECKUX
snemenTop i TIPAKTHYECKHE 3aHSTHS 2
UpUpOAd -4 PeuieHue 3ajaHMil Ha HCIOIB30BAaHME XMMHYECKOH CHMBOJIMKA M HAa3BaHUH COCIMHCHUH IO
XUMHIHMCCKON  |yoMenKmaType MeXIyHapOIHOTO COM03a TEOPETUYECKONM M NMPHMKIAIHOM XHMHH M TPMBHAIBHBIX HA3BAHUM
CBA3N JUIS  COCTaBJICHHSI XUMHYECKHX (OpPMYyT JIBYXaTOMHBIX COEAMHEHUN (OKCHIOB, CyNb()HIOB, TUAPUIOB U OK 01
T.I1.) ¥ IPYTUX HEOPTaHUYECKUX COCTMHEHUN OTAETbHBIX KiaccoB. [IpakTuueckue 3anaHus Ha YCTAaHOBJICHHE 2
CBA3M MEXKIYy CTPOCHHEM aTOMOB XHMHYECKHX 3JIEMEHTOB M MEPUOJAMYECKUM U3MEHEHUEM CBOMCTB
XUMUYECKHUX DJIEMEHTOB M WX COCJIMHEHHHN B COOTBETCTBHU C MOJIOKEHUEM [leprondeckoil CUCTEMBI.
JlabopaTopHble 3aHATHS 1
S.Ilopsimok paboThl B mabopaTopun XxuMuu. TexHunka 6e3onacHoctu. JlabopaTopHas nocyna 1
OcHOBHOe coiep:KaHue 2 OK 01
OK 02
Tema 1.2.
[lepuonnuecku
M 3aKOH U
rabmuma J[.1.




IIpakTHYecKue 3aHATHA

6-71lepuonnyeckas cucreMa Xxumuaeckux snemeHToB J. M. MenneneeBa. ®usnueckuii cmpici [lepuoaudeckoro
3akoHa J[.Ml. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMMUYECKHUX HJIEMEHTOB, 00pa3yeMbIX HMH
IIPOCTBIX M CJOXHBIX BELIECTB B COOTBETCTBUU C IIOJIO)KEHHEM XMMMYECKOro 3jemeHTa B llepuoanueckoit
cucreme. MupoBo33peHueckoe U HaydHoe 3HaueHue [lepuonumueckoro 3akona .M. MenaeneeBa. IIporHossi
J.11. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX JJIEMEHTOB. PellleHue MNpakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYCCKUX 3a/aHUil Ha XapaKTepU3aLUI0 XHMHUYECKUX dlieMeHTOB «Meraumueckue /|
HEMETAJJIMYECKUE CBOWCTBA, JIEKTPOOTPULIATENIBHOCT XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUM C MX
QJIEKTPOHHBIM CTPOCHHUEM U IIOJIOKEHUEM B IIEPUOJUYECKOM cHcTEME XUMUYeCKuX neMeHToB J[. 1. Menneneesa

Paznen 2. XumMuueckue peakuuu

Tema 2.1.
Turbl
XUMHYECKHUX
[peaxuui

OcHoBHOE€ coacpkaHue

Teoperuueckoe o0yuenune

8-9Kﬂacc1/1(1)1/11<au1/1;1 X THUIIBI XUMHWYCCKHUX peaKI_II/Iﬁ C Y4aCTHEM HCOPIraHUYCCKUX BCIICCTB. Cocrasienne ypaBHCHI/Iﬁ
peaKuHﬁ COCIUHCHHA, PA3JIOKCHUSA, 3aMCILICHM A, O6MeHa, B T.4. peaKuHﬁ ropcHus, OKUCICHUA- BOCCTAHOBJICHUA.
YPaBHCHI/ISI OKHCJICHHMS-BOCCTAaHOBJICHH. CTeleHb okucieHuss. OKHCIUTEIb U BOcCTaHOBUTEIb. COCTaBIeHHE U
YPaBHHUBAHUC OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MCTOAOM JJICKTPOHHOI'O OanaHca.
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PCaKknun B IpupoacC, MPOU3BOACTBCHHBIX MMPOUCCCAX U KU3HCACATCILHOCTU
ONTAHURIMOR

OK 01

HpaKTI/I‘IECKI/Ie 3aHATHUSA

10-11Konu4ecTBeHHBIE OTHOIICHUS B XUMHIH. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHH U PACUETHI IO
YPaBHEHUSIM XMMHUYECKUX peakuuil. Mosb Kak €IMHNLIAa KOJIMYeCcTBa BenlecTBa. MoisipHas Macca. 3aKOHbI
COXPAaHEHHUsI MacChl ¥ SHEPTUu. 3akoH ABorajapo. MossipHbIil 00beM razoB. OTHOCUTENbHAS INIOTHOCTh T'a30B.
PacyeTsl 0 ypaBHEHUSIM XUMUYECKHX PEAKIMI C HCIIOIb30BaHHEM MacChl, 00beMa (HOpMalibHbIC YCIOBHSI) a30B,
KOJINYECTBA BEILECTBA

Tema 2.2.
DIIEKTPO
ITUTHYECKast
JIACCOIHAIUS U
HOHHBIH 00MeH

OcHoBHOE CoacpKaHue

Teopernueckoe odyuenune

12-13Teopuss ~ >NEKTPOIUTHYECKOM  aucconuanuu.  VOHBI.  DNEKTPOJMTHI,  HEINEKTPOJIMTHL.  Peakiuu
noHHoro o6mena. CocraBieHMe peakluidi HOHHOro OOMEHa IIyTeM COCTaBJIEHHWS HX TMOJHBIX U
COKpAIICHHBIX HOHHBIX YypaBHEHMH. KHCIOTHO-OCHOBHBIE peakuMM. 3aJaHusd Ha COCTaBICHWE HMOHHBIX
[peaKkui




JlabopaTopHble 3aHATHS

14-15J1a6oparopHas padota "TUnbl XUMUYECKUX PeaKIHii".

VccnenoBanre THoB (MO COCTaBY M KOJUYECTBY HCXOMHBIX M OOPa3yIONIMXCS BEIIECTB) U MPHU3HAKOB 2
XUMHAYeCKHX peakiuii. IlpoBenenue peaknuii HOHHOTO OOMEHa, OINpENeNeHHE Cpelbl BOIAHBIX PACTBOPOB.
3aaHusl HAa COCTABJIEHUE MOHHBIX PEAKIIHiA OK 01
KoutpoJabHnas padora 1 CtpoeHure BemecTBa 1 XUMHUYECKHE PEAKITUN 2 OK 04
Pa3pen 3. CTpoeHue ¥ CBOHCTBA HEOPTAHUYECKHX BelleCTB 13
Tema 3.1. OcHOBHOE co/lep:KaHue 4
Knaccuduxany Teopernueckoe 0GydueHne 2
s, 16-17I1penmer Heopranmueckoil xumuu. Kiaccudukanus Heoprannyeckux BemecTs. [IpocTbie u crokHbIe
HOMEHKJIaTypa BemniecTBa. OCHOBHBIC KJIACChI CJIOXHBIX BEHIECTB (OKCHIBI, THIPOKCHIbI, KUCIIOTHI, COJN). B3auMocesi3nb 2
U CTPOCHHE HEOPTraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucramnnaeckue u amopgHbie BeniecTBa. THUIIBI
HEOPraHMYECKH KPUCTAUNIMYECKUX PEIIETOK (ATOMHAs, MOJIEKYJIsSIpHAs, HOHHAs, METaJUIM4YecKas). 3aBUCUMOCTh (PU3HUYECKUX
X BEILECTB CBOMCTB BEILECTBA OT TUMA KPUCTANINYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILLIECTB OT BUJA
XUMHUYECKON CBSI3M U THIA KPUCTAIIMYECKON pemeTku. [IpuurHbl MHOrooOpa3us BEeUiecTB
IpakTH4ecKkue 3aHATHUS 2
18-19HoMeHKkIaTypa HEOPraHMYECKHUX BEIECTB. Ha3BaHUE BEIIECTBA UCXOJIS U3 UX XUMHUUECKOH (HhOpMYIIbl M
COCTaBJIEHHE XMMHUUECKON (POpMYJIbl HCXO/IS U3 Ha3BaHUs BelecTBa 1o MexayHapoaHoit (MIOTTAK) unu
TPUBUAIIBHON HOMEHKJIATYpE.
Pemenue npakTH4ecKuX 3aJaHui 10 KiIacCU(PUKAIIMN, HOMEHKIAType U XUMUYECKUM (OopMysiaM HEOPTaHUYECKUX
BEIIECTB Pa3IMUHBIX KJIACCOB (YrapHbIH ra3, yriaeKucIiblid ra3, aMMHaK, raieHas u3BecTh, HeraleHas H3BecTb,
MUTHEBAs COJA U IPYTHX): HA3bIBATh U COCTABIATH (OPMYIIbl XMMHUUECKHX BEILECTB, ONPENEISATh IPUHAIIEKHOCTh 2
K KJIaccCy.
Vcrounnku xuMudecko nHpopmaiiu (cpecTB MaccoBoii nHdopmaruu, cetb HTepHeT U npyrue). [louck
MHGpOPMAaLIKK 110 Ha3BaHUAM, HICHTU(UKATOPaM, CTPYKTYPHBIM (hopMysam.
Tema 3.2. OCHOBHOE cojIep:KaHue 8
Dusnke- Teopernueckoe o0yueHune 4 OK 01
XUMHYCCKHE OK 02




CBOICTBa 20-21Mertasmibl. O01ue Gpusnueckie 1 XuMHUYecKue cBoiicTBa MeTasuioB. CriocoOb! nmosyyeHus. 3Ha4YeHue
HEOpPraHMYECKH METaNIOB M HEMETAJJIOB B IIPUPO/JIE U KU3HECATEIbHOCTH YelIOBEKa U OpraHu3MoB. Koppo3usi MeTayuioB: BUIbI
X BEIIECTB KOPPO3HH, CIIOCOOBI 3aIUTHl METAIIOB OT KOPPO3UHU 2
22-23Hemetamnbl. O0nue Gu3MvecKue 1 XMMUYECKUE CBOMCTBA HEMETAILIOB. THUIIMYHBIC CBOMCTBA HEMETAJIJIOB 2
IV- VIl rpynn. Knaccudukanus 1 HOMEHKIIaTypa COeAMHEHUI HeMeTauioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB
B [IPUPOJIE.
IIpakTHyeckue 3aHATHSA 2
24-25XuMudecKue CBOMCTBa OCHOBHBIX KJIACCOB HEOPIaHMUECKHUX BEIIECTB (OKCHUIOB, THIPOKCH/IOB, KUCIIOT, COJIeH
U p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSIMHEHUH, BBICIINX OKCHIOB U 2
THJIPOKCHJIOB.
JlabopaTopHble 3aHATHS 2
26-27J1abopaTtopHas paborta «CBoiicTBa MeTaIJIOBY. B3anmoielicTBIE METaJIIOB C BOJIOM, a TaKXKe C pacTBOpaMHU
CoJIeH U pacTBOpaMu KHCIJIOT. B3anmoselicTBre cepHOM U a30THOM KUCIIOT ¢ MeAblo. CocTaBiieHne YpaBHEHHI
XUMHUYECKHUX PEaKIHi ¢ y4acTUEeM MPOCTHIX M CIOKHBIX HEOPraHUYECKUX BEIECTB: METAJUIOB U HEMETAJLIOB,; 2
OKCHJIOB METAJLIOB
JlaboparopHas paboTa «XapakTep AUCCOMMAIIMA PA3THYHBIX THAPOKCHIOBY. COoCTaBlIeHHE ypaBHEHUH XUMUIESCKUX
PEaKuii C y4acTHeM MPOCTHIX U CIOKHBIX HEOPTaHUYECKHX BEUIECTB:, HEMETAIIIOB U aM()OTEPHBIX JIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAaHUH M aM(OTEPHBIX THAPOKCHIOB; HEOPTAHHUECKUX COJICH, XapaKTEPU3YIOIINX MX
CBOMCTBA.
Tema 3.3. OCHOBHOE coJep:KaHue 2
Wnentndukanm JlabopaTopHble 3aHATHS 2
f 28-29J1abopaTtopHas padora «MneHTHPUKAINST HEOPTAHUISCKUX BEIIECTBY.
HCOPTAHMHCCKH poyenne HKCIIEPUMEHTATBHBIX 3a1a4 1O XMMHYECKHM CBOICTBAM METAUIOB M HEMETAJIOB, IO 2
X BCIICCTB [pacTio3HaBAHMIO U TIOTYYEHUIO COSTMHEHUH METAJUIOB M HEMETAJIIOB.
Wnentudukaius HeOpraHn4ecknx BEIIeCTB ¢ UCTIOIB30BaHNEM UX (DU3UKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX
KadeCTBCHHBIX peaknuii. KauecTBeHHBIC peakiiuu Ha cynbdar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS OK 01
KonTpoabHasi padora 2 CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
Paznen 4. CTpoeHue ¥ CBOHCTBA OPraHNYeCKUX BellleCTB 23
OcHOBHOE coep:xaHue 4 OK 01




Teopernueckoe o0yuenune

KJIacCU(pUKALMM ¥ HOMEHKJIATypbl BHYTPH Kjacca, TOMOJIOTUYECKHMH pax U obmas Gopmyna; u3oMepus,
(du3ndecKre CBOICTBA; XUMHUYECKHE CBOWMCTBA; CIOCOOBI MOJYYCHUS):

MpeiebHbIE YTIIEBOJOPOAbI (aJIKaHbl # IHUKJIOANKaHbl). ['opeHne MeTaHa Kak OJUH M3 OCHOBHBIX HCTOYHUKOB
Teruia B POMBIIIICHHOCTH U ObITY. CBOMCTBA NPUPOAHBIX YIJIEBOAOPOI0B, HAXOXKIECHUE B IPUPOJIE U IPUMEHEHUE

AJIKQHOB.

OK 02
OK 04

Tema 4.1.
Knaccuduxamu 30-3111osBieHne 1 pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipenmer opranudeckoi Xumun. Mecto U 3HaYeHHe 2
S, CTPOEHME U OPTraHUYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.
HOMEHKJIaTypa XHMHYECKOE CTPOEHHE KakK IMOPANOK COCIMHEHUS aTOMOB B MOJIEKYJE COIJIACHO UX BaJIE€HTHOCTH. OCHOBHBIE
OpPraHMYECKUX [IOJIOKEHHS TEOPMH XUMHYECKOTO CTPOEHMsA OpraHudeckux coenuHenuii A.M. byrneposa. YriepoaHsiid
BEIICCTB CKEJEeT OPraHM4eCKOM MOJEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHYECKOI'O CTPOEHUS MOJEKYII.

W3omepust v U30Mephl.

[TonsTre o pyHKIMOHANBHOU Tpymie. Panukan. [IpuHIUIBI KiTacCUPUKAIIMN OPTAHUICCKUX COCTMHEHUH.

MesxnyHapoiHas HOMEHKIJIaTypa U MPUHIUIIBI HOMEHKIIATYyphl OpraHu4eckux coenquHeHuit. [lonstue 06

A30TCO/ICPIKALIMX COCTMHCHHSX, OMOJIOTMYECKU aKTUBHBIX BEIIECTBAX (YIrieBOAAX, KUPaAX, OeNKax u Jp.),

BBICOKOMOJIEKYJISIPHBIX COETUHEHHSIX (MOHOMED, IOTUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHSA 2

32-33HoMeHKIIaTypa OPraHUYECKUX COCTMHEHUHN OTACIBHBIX KJIACCOB (HACHIIIICHHBIC, HCHACKHIIICHHBIC U 2

apoMaTHYeCKUE yIIIeBOJOPO/IbI, CIIUPTHI, (PEHOIBI, AlIbIETU b, KETOHBI, KaPOOHOBBIE KUCIOTHI U J1p.) CocTaBieHue

MOJIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMUECKUX BEIIECTB OTJENbHBIX KJIACCOB, UCIIONIB3YS UX

Ha3BaHMSI 110 CUCTEMaTHYE€CKOW U TPUBHUAJIBLHOW HOMEHKIIAType (STUJICH, alleTUIIeH, TIHIepuH, QeHom,

(dhopManbaeru, yKCycHasi KUCI0Ta, TIUIUH). PacueTsl npocreiiiei GopMyIibl OpraHndeckoi MOJIEKYJIbl, HCXOs U3

AIIEMEHTHOTO cocTtasa (B %)
Tema 4.2. OcHOBHOE coJiep:KaHue 15 |OKO01
CaolicTB a Teopernueckoe odyuenune 8 OK 02
OpPraHUYECKUX ” ” OK 04
coeTHeHHii 34-35  DUBHKO-XMMHYECKHE CBOMCTBA OPraHWYECKUX COEAUMHEHHMH OTIENbHBIX KJIaccoB (OCOOEHHOCTH 2




36-37 mpenenbHbIC YIrIIEBOMOPOIbI (aqKaHBl ¥ I[MKIOAJTKaHbI). ['OpeHHEe MeTaHa KaK OJWH M3 OCHOBHBIX
WMCTOYHUKOB TEIUIa B MPOMBIIUICHHOCTH U ObiTy. CBOWCTBAa MPHPOJIHBIX YIVIEBOAOPOIOB, HAXOXKICHUE
B IIPUPOJIC U IPUMEHEHHUE aJIKAaHOB;

38-39HenpenenpHbIe (ATKEHBI, ATKMHBI U ATKaIUEHBI) 1 apOMAaTUUYECKHE YIIIEBOIOPOIbl. ['opeHune aneruaeHa Kak
VMCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBAPKU U PE3KU METAJIOB

40-41kucnopoacoaepikaiie COeAMHEHUs (CIUPTH M (PEeHOITBI, KApOOHOBBIE KUCIOTHI U 3(HPHI, ATbACTHIBI U
KETOHBL, )KUPBI, yrieBobl). [IpakTHdeckoe NpUMEHEHHE 3THIICHTIIMKOIIS, TIHLeprHa, (peHomna. [Ipumenenune
¢dbopmanpaeruia, aneTaabAerh1a, YKCyCHOW KUCIOTH. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Motomue
CBOMCTBAa MblIa

IlpakTn4eckue 3aHATHUSA

42-43.CBOICTBA OPTraHUYCCKUX COCTMHEHUH OTICIBHBIX KJIACCOB (TPUBHAIBHAS M MEXTyHApOIHAS HOMEHKIIATYpA,
XMUMHYECKHE CBONCTBA, CIOCOOBI MOJYYEHHS): TIPEICIbHbIC (aTKaHbl U IUKIOATKAHbI), HEIIPEAeIbHbIC (IKEHBI,
QJIKWHBI U aJIKaJIMCHBI) U apOMaTHUYECKUE YIIIEBOAOPOIbI, CIIUPTHI U (PEHOJIBI, KAPOOHOBBIE KUCIOTHI M S(HUPHI,
QIIbJICTH/Ibl U KETOHBI, aMUHBI 1 aMHUHOKHCIIOTHI, BRICOKOMOJIEKYJISIPHBIE COSIMHEHNUS. 3aJaHNUs Ha COCTAaBIICHUE
YPaBHCHUN XHMHYECKHUX PEAKIUN C yIaCTHEM OPTaHMYSCKUX BEIISCTB HA OCHOBAHHH WX COCTAaBa U CTPOCHUS
44-45CocTaBieHrue CcxXeM peakuuid (B TOM 4YHCIE [0 NPEUIOKEHHBIM IIEMOYKaM MPEeBpaIICHH),
XapaKTePU3YIOIINX XHMHUYCCKUE CBOWCTBA OPraHMYECKUX COCAMHCHUN OTIENBHBIX KJIACCOB, CIOCOOBI X
MOJIyYeHUsT W Ha3BaHHWE OPTraHUYECKUX COCAMHEHUNW MO0 TPHUBHAIBHON WM MEXIYHAPOTHOM
CHCTEMaTHYECKOH HOMEHKIIAType.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 33JaHUI Ha CBOMCTBA OpPraHMYECKUX COCTUHEHHIMA
OTJICITBHBIX KJIACCOB

JlabopaTopHasi paGora

46JlaboparopHass pabora "[IpeBpaleHuss OpPraHWYECKHX BEMIeCTB Npu HarpeBanuu'. [lomydeHue sTHiieHA W
M3y4YeHHE €ro CBOMCTB. MojaenupoBaHHe MOJEKYyl M XMMHUYECKHUX MpPEBpaIICHH Ha MpUMepe dTaHa, dTUJICHA,
arleTHIICHa | JIp.

A7-48J1abopatopHass pabora. «CBoiicTBa CcnHpPTOB»  VI3ydeHWe  pacTBOPUMOCTH  CIIUPTOB B BOJE.
OxuciieHue CIUPTOB PA3IUYHOTO CTPOEHHs XpoMoBOHM cmechbio. Ilomyuenue muatminoBoro 3¢upa. Ilomyuenue
rIUmepara Mesu.




49-50JIabopatopnas pabora «CBoiicTBa KapOOHOBBIX KHCIOT». PacTBOPUMOCTH pa3iMyYHBIX KapOOHOBBIX KHCIOT
B Boje. BzammopeiicTBue yKCycHOW KHCIOTBI ¢ Merautamu. [losydeHne wu30aMmiIoBOro 3¢upa yKCYCHOM
KHUCJIOTHI

Tema 4.3. OcHOBHOE cojIep:KaHue 7
Wnentudukaiy Teopernyeckoe 00ydeHmne 4
1 51-52buooprannueckue coenuHenus. llpumenenue u 6MOIOTHYECKast POJib YrIIEBOJIOB.
OpraHu4ecKux (OKHCIEHHUE YIIIEBOJOB - HCTOUYHHUK SHEPTUH KHUBBIX OPraHU3MOB.
BEIICCTB, UX  (OO0nacT NPUMEHEHNS aMUHOKHCIIOT. 2
3HAYCHHC [TpeBparenus 6eIKOB MUK B opranu3Me. buonornyeckne pyHKIMN OCIKOB.
[PUMEHCHHE B | buonornueckue GyHKIUH KUPOB. Poib oprannyeckoil XuMUH B PEICHUHU POOIIeM MHIIEBONH O€30MacHOCTH 2
GbiTOBOM 1 IpakTuYecKue 3aHITHS 2
IPOM3BOACTBCH K3-54Poib OpraHMYeCcKoli XMMUH B PEIICHUH IPOOJIEM SHEPTETUIECKON OE30MIaCHOCTH, B PA3BUTHU MEIULIUHBI,
HOH CO3JJaHUH HOBBIX MaTepPHaIOB, HOBBIX HICTOYHUKOB SHEPTUH (AIbTEPHATUBHBIC HCTOUHUKH YHEPTHUH).
ACATENBLHOCTH  |OracHOCTD BO3/ACHCTBUS HA KMBBIC OPTaHM3MbI OPTaHUYECKUX BEIIECTB OTAEIBHBIX KJIACCOB (YIIICBOIOPOIbI, 2
ICIOBCKa CIIUPTHI, PEHOIIBI, XJIOPOPTAaHUIECKUE TPOU3BOIHBIC, ATBCTUIBI U JIP.), CMBICI [TOKA3aTels MPeaeIbHO
TOMyCTUMOM KOHLIEHTPAIUU OK 01
JlabopaTopHble 3aHATHS 2 OK 02
OK 04
55-56.JIabopatopnast pabota: "MneHTudukaius opraHn4ecKux CoeIMHEeHUH OTAeNbHbIX KiaccoB" MnenTudukanus 2
OpPTaHUYECKUX COCTUHEHUI OTIENbHBIX KJIaCCOB (Ha MPUMEpPE alIbJIeTHIOB,
KpaxMaia, yKCyCHOM KHCIIOTHhI, O€JIKOB U T.II.) C UCIIOJIb30BaHUEM MX (PU3UKO-XUMHUYECKUX CBOWCTB M XapaKTEPHBIX
KauecTBEHHBIX peakuuid. JleHaTyparus Oenka npu HarpeBaHuu. L{BeTHbIe peakiuu 6enkoB. BosHukHOBEeHUE
AHAJMTUYECKOTI'0 CUTHAJIa ¢ TOYKHU 3PEHUS XUMHUYECKHX MPOILIECCOB MTPU MPOTEKaHUN KaUeCTBEHHOH peakiii,
MO3BOJISIONICH HICHTH(PHUIINPOBATH MPEIOKEHHBIE OPraHNYEeCKHE BEIIECTBA
KontpomnpHast pabora 3 CTpyKTypa M CBOICTBa OPraHUYECKHUX BEIIECTB 2
Paznen 5. Kunernuyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHX PeaKiui 5
Tema 5.1 OcHOBHOe co/iep:KaHue 5 OK 01
CxopocTb OK 02
XUMHAYECKIX
[peaKUni.
XHWMHYECKOE
[paBHOBECHE
Teopernueckoe o0yuenune 4




57-58CkopocTh peakiu, €€ 3aBHCHUMOCTb OT pPa3lWYHbIX (DAaKTOPOB.: MPHPOJBI PEATHPYIOUINX BEIIECTB,
KOHIIEHTPAllUU pEearupyomux BeUIeCTB, TeMIepaTypbl M IUIOMIAJAM PEAKIHOHHOM MOBEPXHOCTH. TersoBbie
AP HEKTH XUMUYECKUX PEaKIHid. DK30- U SHIOTEPMUUYECKHE, PEaKIUH.

59-6000paTUMOCTh peakiuii. XuMHUYECKOE PAaBHOBECHE M €70 CMEIICHHE IO ICHCTBUEM PA3IUYHBIX (PaKTOPOB
(KOHIIEHTpAIHsI PEareHTOB WM MPOAYKTOB PEAKLIUH, JaBJICHHE, TEMIIEpaTypa) Uil CO3JaHHsI OIITUMAIIbHBIX
YCIIOBU MPOTEKaHUs XUuMH4yeckux npoueccos. [Ipunuun Jle [llatense

JlaGoparopHas pabora

61JIabopatopHasi pabora «CKOpOCTh XMMHUYECKUX peakuuid. CMmelleHne XMMUYEecKoro paBHOBecus» PerieHue
MPAKTUKO-OPHUCHTUPOBAHHBIX 3aJaHWii Ha aHanu3 (AaKTOPOB, BIHUSIOIMIMX HA M3MEHEHHE CKOPOCTH XUMHUYECKOU
peakuuy, B T.4. C MO3UIMUN HKOJOTMYECKH I€IeCO00pa3HOro MOBEACHHS B OBITY U TPYAOBOM NESTENHHOCTH B
LIEJISIX COXPAHEHUSI CBOETO 3/10POBbs U OKPYKAIOILEH IPUPOIHOM Cpeibl.

Pemenue npakTHKO-OPUEHTUPOBAHHBIX 3a/laHUI Ha MpuMeHeHue npunuuna Jle-1llatenbe 11 HaX0XKACHUS
HaIpaBJICHUs CMEIICHUS

Pa3nes 6 PacTtBopsI

Tema 6.1 IIpakTHYeckoe 3aHATHE

[Tonsatue o "

pacTBOpax 62-63PacTBOpenne Kak (hU3NKO-XUMHUECKHUH rporecc. PactBopel. CriocoObl MPUTOTOBIEHUS! paCTBOPOB. }
PactBopuMocTs. MaccoBast 10as pPAacTBOpEHHOro BeniecTBa. (CMBICH TOKas3aTeNls MPEAEIbHO JONMYCTUMON
KOHIEHTPALlMU 1 €T0 UCII0JIb30BAHKE B OLIEHKE dKOJIOorn4yeckoi 6esonacHoctu. [IpaBuna sxkonoruuecku
11€J1ec000pa3HOro MOBEACHHS B ObITY M TPYJOBOM JEATENbHOCTH B LIEISIX COXPAHEHUS CBOETO 3]I0POBbS U
OKpY)KaloIlllel MPUPOIHON Cpe/bl; OMAaCHOCTh BO3JEHCTBHS Ha JKHMBbIE OPTaHU3MBbI ONPE/IETICHHBIX BEILIECTB.
Perienue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUI HA paCTBOPBI, HCHOJIb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa

Tema 6.2 JlabopaTopHble 3aHATHUS

VccnenoBanue 64. Jlabopatopnas pabdota «IIpurotosienue pacTBOpoB».

CBOMCTB [TpurotoBieHHE pacTBOPOB 331aHHOM (MaccoBOi1,%) KOHIEHTpauu (C MPaKTHKO-OPHEHTHPOBAHHBIMU

[pacTBOpOB BOIIPOCaMH) U OTIpeieNIeHUE Cpeibl BOJHBIX PACTBOPOB.

Pemenue 3aga4d Ha MMPUTOTOBJICHUC paCTBOPOB

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKaHMe (CoAepPKAHUE TPUKIIATHOTO MOXYJIS)

Paznea 7

XuMmus B ObITY U IPOM3BOACTBEHHOM 1eITEJIbHOCTH YeJI0BEKa

Xumus B ObITY
"

OcHoBHOe coaepkaHue

OK 01

Teopernueckoe o0yuenune

OK 02




65-66.Hogeiime 1oCTXeHUS XUMUYECKOH HayKH U XUMUYECKOI TexHooruu. Posib xuMun B obecrieueHIn

OK 04

MIPOU3BOJICTBEH
HOU HKOJIOTMUYECKOI, SHEPreTHUeCKO! U MUILEBOM 0€301acHOCTH, pa3BUTUN MeauliMHbl. [IpaBua noucka u aHanusa 2 0K 07
JESITCIBHOCTH XUMHUYCCKON HH(DOPMAIIUK U3 Pa3IMYHbIX UCTOYHUKOB (Hay4Has U yueOHO-HaydYHas JTUTepaTypa, CPeICTBa K
Jes0BeKa MaccoBOU MHMoOpMaLnu, ceTb IHTEPHET) 2.1

IMpakTHyeckue 3aHATHS 4 R2.

67-68.Ilonck u aHamM3 KeMCOB O NPUMEHEHWHM XUMHUYECKHX BEIIECTB M TEXHOJIOTHH € ydeToM Oymaymie 4 2.3

npodeccnoHabHOM JESTENbHOCTH MO TeMaM: KpacKW, HCTOYHHKU DSHEPTrUH, OpraHudeckhue W MUHEpPaJIbHbIC

yIoOpeHus, JIeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

69-703ammuTa: IlpencrasiieHue pe3yiIbTaTOB PEIICHUS KEHCOB B (hopMe MUHU-IOKIIAJa C IPE3CHTAIIUEN

71-72 IlpoMe:kyTOYHAsI aTTeCTALUS O AUcHHUIUINHE (TH(PepeHIInPOBAHHBIN 3a4eT) 2

Bcero 72




3. YCJOBMS PEAJIM3ALIAN ITPOTPAMMBI YUEBHOM
TACIHATITAHBI

3.1. TpedoBanus K MHHHUMAJbHOMY MaTepPHATbHO-TeXHUYECKOMY
olecreyeHN 10

Jns peanuzanuu mporpamMmbl JTUCHUIUIMHBI JOJDKHBI OBITH MPEAYCMOTPEHBI CIEAYIONINE
CIEI[AJIbHBIE IOMEILEHUS: yUeOHbIN KaOMHET XUMUU

O6opynoBanue y4yeOHOro KkaOuHeTa (HAIJISIAHbIE MOCOOUSs): HAOOPHI MIAPOCTEPKHEBBIX
MoOJeNnell  MOJIeKyJ,  MOJENN  KPUCTAJUIMYECKUX  PEHIETOK, KOJUIEKIUH  IOJUMEPOB;
KOJUIGKLIUS TOpPHBIX TMOpPOJ M MHUHEpalioB, Tabnuua MeHnaeneeBa, yuyeOHbIE (DHUIBMBI,
¢ poBbIe 00pa30BaTEIBHBIE PECYPCHI.

Texnuueckue cpencTBa o0ydeHHs: KOMIIBIOTEP C  yCTpoHcCTBaMu
BOCIIPOM3BEJICHUS ~ 3BYKa, IPUHTEP, MYJIbTHMEIHA-TIPOEKTOP  C DKPAHOM,
MYJIbTUMENIHAS TOCKA, YKa3Ka-TIPE3eHTEP ISl TPE3CHTAINH.

O0opynoBanue Ja0oparopum u pado4ux MecT JIadOPAaTOPUM: MEH3YpPKH, IHUIETKU-
KaleJIbHUIBI,  TEPMOMETpHI,  (uiabTpoBaibHAsE  Oymara,  IPOMBIBAIKH, CTEKJISHHbIC
NpOOUpPKH, pEe3UHOBbIE MPOOKH, (QOHApHKU, HAOOP pPEaKTUBOB, CTEKJISHHBbIC MAJIOYKH,
IITATUBBl  JUIsl  TPOOMPOK;  MEpHBIC  IWIMHIPHI, BOPOHKH CTCKJISIHHBIC, BOPOHKH
nenurenbable  umuHApuYeckre (50-100 wmur), cTynku ¢ mectukoM, (apdopoBbie UaIlKH,
OUHIETH, (QUIBTPBI  OyMakHble, BaTa, Mapis, YacoBble CTEKJIA, DJIEKTPOIUIUTKH,
7a00paTOPHbIC MITATUBBI, CIHUPTOBBIC TOPEIKH, CIIHYKH, TPUOOP IS MONydeHUs Tra3oB (Wiu
npoOUpKa ¢ ra300TBOJHON TPYOKOH), AepKaTeiau il NPOOUPOK, CKISHKH JJIsi XPaHCHHS
pEaKkTHBOB, pasfarounbie JIOTKH; xumudeckue crakanel (50, 100 m 200 wmu); mmmartenu;
MUHIETHI; TUTeIbHBIC MBI, CEKyHIOMEphI (TaiiMepsl), MepHble mpodupku (Ha 10-20 miu) u
MepHbie k0061 (25, 50, 100 m 200 wmu), BoasHas OaHs (MM TEPMOCTAT), CTEKJISIHHBIC
NajovyKh;, KOHWYeckue kojObl juis TutpoBanus (50 w 100 mi1); MHAMKATOPHBIC MOJIOCKU
IUTs ompenienienus PH u ctannapTHas WHAMKATOpHAs IIKana, YHHUBEPCAIbHBIA WHAUKATOD;
nunetky Ha 1, 10, 50 ma (wmm noszatopel Ha 1, 5 u 10 M), OrOpeTKkH Ui  TUTPOBAHMS,
meaunuackue mmpuisl Ha 100-150 wi, maGopatopHble W/WiIM aHaTUTHYECKHE Bechl, PH-
METpBbI, CYMUIbHBINA 1IKad, U 1p. 1adopatopHOe 000PYIOBaHUE.



3.2. NudpopmannonHoe odecnevyenne peajgusanuu nporpamMmmbl OCHOBHbBIE
UCTOYHUKU:

1. Tabpuensu O.C. Xumus. 10 knacc. YrinyOneHnsiid ypoBenb: yueonuk / O. C.
I"a6puensu, U. I'. Octpoymos, C. A. Cnankos. - [Ipocsemenne, 2022, — 399

2. Xwuwmwus. 11 knacc. YrinyOnennsiid ypoBenb: yueonuk / O. C. I'abpuensn, . I'. Octpoymos,
C. A. Cnanxos, A. H. JIéBkun. - [Ipocsemenne, 2022. — 432

JlonoJTHUTeIbHbIE HCTOYHUKH

http://znanium.com — 9BC «3nanmym»

http://e.lanbook.com — IBC «Jlaub»

http://ebs.rgazu.ru -3BC «AgriLib»



http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

4. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIMHBI

KoHnTpo:s u
nperoaBareaem B
n1abopaTOPHBIX pabor,

OLICHKa PE3YyJIbTAaTOB 06yqu1/151 OCYHICCTBIIACTCA
mponecce IIPOBECACHUA IMPAKTUYCCKUX 3aHATHH u
TCCTUPOBAHMA, a TaKXC BBITIOJIHCHU A O6y‘IaIOH_[I/IMI/ICSI

HMHAUBUAYAJIbHBIX Sa,HaHHfI, IIPOCKTOB, HCCHeﬂOBaHHﬁ. PGSYHBTaTBI 06y‘IeHI/IH OmpeACIIA0T, UYTO

oOyJaroniiecst JOJKHBI
JMCIUILIHHBIL.
Hns  ¢popmupoBaHus,

HCIIOJB3YCTCA CUCTEMA OLCHOYHBIX MCpOHpHﬂTHﬁ, MpeaACTaBJIAOIIaAA co00Olf  KOMIIJIEKC

MEpOIPHUATHH, pesyibTataMu  O0Yy4eHHUs

COorjiaCoBaHHBIX

3HaThb, IIOHUMAaThb H

C

ACMOHCTPUPOBATh 110 3aBCPUHICHUH HU3YUYCHUA

KOHTPOJS ¥ OLEHKH pE3yJbTaTOB OCBOCHUS YyYEOHOW UCIUTUIMHBI

y4eOHBIX

U CQOpPMYIUPOBAaHHBIX  C

yuetom @®I'OC COO (mpeamerHsie pe3ynbraThl o auciuminae) 1 @IOC CIIO.

OK/IIK

Mopnyab/Pa

3nes/Tema

Pe3yabTar 00y4enust

THunbl 011eHOYHBIX MEPONIPUATHH

| OcHOBHOE coiep:kaHue

Pa3zgea 1. OcHOBBI
CTPOEHHS BellecTBa

DopmyIHpOBATH
0a30BbI¢ NOHATHA H
3aKOHbI XMMHMH

1.1 Ctpoenue atoMoB [CocTaBiath xumuueckue 1. Tect «CTtpoeHne aTOMOB XMMHUECKUX
OK 0l  xumuyeckux (bopMyIbl COEIMHEHUI B PIIEMEHTOB U MPUPOJA XUMUYECKOU CBA3HY. 2.
HJIEMEHTOB U COOTBETCTBUH CO 3aauy Ha COCTaBJIEHUE XUMUYECKUX
npupozaa CTENEHbIO OKUCIICHUS (bOopMyJ1 TBYXaTOMHBIX COSTUHEHUH (OKCHIIOB,
XUMHUYECKON XUMHUYECKUX 3JIEMEHTOB, CYIb(QUIO0B, TUIPUAOB U T.IL.).
CBSI3U VCXO/1A U3 BAJIGHTHOCTH U 3.3a7jaHusl HA UCIIOJIb30BAHUE XUMUYECKON
AIEKTPOOTPULATEIbHOCTA CUMBOJIMKHN U Ha3BaHUM COCIMHEHUN 10
HOMEHKJIATYpE MEXIYHAPOJIHOIO COI03a
TEOPETHYECKON U NMPUKIIATHON XUMHH U
TPUBHAJIBHBIX HA3BAHUN Ul COCTABIICHUS
XUMHUYECKHX (POPMYIT ABYXaTOMHBIX COEIMHEHUN
(oxcum0B, cyab(hUA0B, THAPUIOB U T.I1.) U
IPYTUX HEOPTaHUYECKUX COEAMHEHUN
OTJIEJIBHBIX KJIACCOB
JlabopaTtopHas pabora «[lopsimok paboTsl B
maGopaTtopun XUMuH. TeXHHUKa 6€30MaCHOCTH.
JlabopaTopHas mocymua»
1.2 Ilepuonnueckuii  XapakTepHU3oBaTh 1. Tect «Metannuueckue / HeMeTaJUIMYECKHe
OK 01 BakoH u Ta0numa XUMHYECKUE DJIEMEHTHI B CBOWCTBA, 3JIEKTPOOTPULIATEIBHOCTh U CPOJCTBO
OK 02 [I.1. MenneneeBa COOTBETCTBUH C UX K 2JIEKTPOHY XMMHUYECKHX 3JIEMEHTOB B

MOJIO’KEHUEM B
NEPUOJINYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
JI[.11. Menneneepa

COOTBETCTBHE C MX JICKTPOHHBIM CTPOCHUEM U
MOJIO’KEHHUEM B MEPUOANYECKON cucTeMe
xumuaeckux sneMeHToB JI.U. Menaeneeay.

2. IlpakTuyeckue 3aJaHus HA YCTAaHOBJICHHE




CBSI3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHUX
AJIEMEHTOB M MIEPUOJUICCKUM HU3MEHEHUEM
CBOICTB XMMHYECKHUX DJICMCHTOB U UX
COEIMHEHHUI B COOTBETCTBHH C IOJIOKEHHEM
IIepuonnueckoi cucreme.
[IpakTUKO-OPUEHTUPOBAHHBIC TEOPETUUECKHE
3aJlaHUsI Ha XapaKTepU3alNI0 XUMHUUYECKUX
9JIEMEHTOB: «MeTalInuecKue
HeMeTaJJIndecKrue CBOMCTRA,
AIIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
AIIEKTPOHY XUMHYECKUX 3JIEMEHTOB B
COOTBETCTBHE C MX JICKTPOHHBIM CTPOCHHEM H
MOJIOKEHUEM B MEPUOAUUECKON CUCTEME

BECIIECTB

CBOICTBA HEOPraHUYECKHX

U CBONCTBA
HEOPraHu4eCcKuX
BeleCTB

Pa3nen 2. Xumnuecku e XapakTepu30BaTh Kountpoabnas padora «CTpoeHue BelnecTsa
peakuuu THIbI XUMHYECKUX U XUMHYeCKHe peakuun»
peakumi
2.1 THUOBI XUMHYECKUX Cocrapnarh peakiuu 1. 3ajgaun Ha cOCTaBICHUE YpaBHEHUM
OK 01 peakmuit COEIMHEHMS, [PeaKIIHiA:
OK 04 pa3noxeHus, OOMCHa, - COCIUHEHUS, 3aMEIICHUS, Pa3lIOKEHUS,
3aMelIeHHS, oOMeHa;
OKHCITUTEIHHO- - OKHCJIUTEIIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUIA
BOCCTAHOBUTEIIbHBIE  C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO
peakiuu OanaHca.
2. 3aja4M Ha pacyeT MaccChl BEIIEeCTBA WU
00BEMa ra3oB MO U3BECTHOMY KOJTUYECTBY
BEIIECTBA, MAacCe WIH 00BEMY OHOTO M3
YU4aCTBYIOIIHUX B PEAKIIMH BEIIECTB; PACUETHI
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA)
MPOAYKTOB PEAKILIMHU, €CJIH OJHO U3 BELIECTB
uMeeT
2.2 Onextponutudeckass (COCTaBiATh ypaBHeHUs 1. 3amaHus Ha COCTaBICHHUE MOJIEKYISIPHBIX U
TIVCCOITHATTHSI A XUMHUYCCKHUX PEaKIIMH HOHHBIX PEAKIUi C y4acTHEM KHUCIIOT,
WOHHBIN OOMEH MOHHOTO OOMEHa ¢ OCHOBaHUU U COJIEH, YCTaHOBJICHHE U3MEHEHUS
ydacTHeM KHUCIIOTHOCTH CPEJIbI
HEOPTaHUYECKUX 2. JIaboparopHas pabota "Turbl XUMHYECKHX
BEIIIECTB peakiuit’
Pa3nea 3. Ctpoenue u UccaenoBats crpoenne Konrpoabnas padora «CsoiicTBa

HCOPraHH4YE€CKHUX BEIIECCTB»




3.1 Knaccudukanus, Kiaccudummponats 1. Tect «Homenkiatypa u Ha3BaHHE
OK 01 HOMeHKkIaTypa u HEOPTaHUYECKUE HEOPraHMYECKUX BEIIECTB UCXOMS U3 UX
CTpOCHHE BEIIIECTBA B XUMHUECKON (hOPMYIIbI UM COCTABJICHUE
HEOPTaHUYECKUX COOTBETCTBHUH C UX XUMHYECKOH (hOPMYITBI UCXO/Is U3 HA3BAHUS
BEIICCTB CTpPOCHHEM BEIIECTBA 10 MEKIYHAPOIHOM UITN
TPUBHUAIILHOM HOMEHKJIIATYPE».
2. 3a7aun Ha pacyeT MacCOBOM 70U (Macchl)
XHUMHUYECKOTO 3JIeMEeHTa (COCTUHCHNUS) B
MoJIeKyJIe (CMecH).
3. [IpakTuueckue 3agaHus 1Mo KiiacCu()UKALIUH,
HOMEHKJIAType U XUMHUYECKUM (opMyliaM
HEOPTaHMYECKUX BEIIECTB PA3IIMYHBIX KIACCOB.
4. TIpakTuyeckue 3aJaHus Ha ONpeiesieHUue
XUMHYECKON aKTUBHOCTHU BEIIECTB B
3aBHCHMOCTH BHJIa XUMHUYECKOM CBSI3U U THUIIA
KPUCTAJUIMYECKOW pEUIETKU
3.2 DU3NKO-XUMUYECKUE |Y CTAHABIUBATH 1. Tect «OCOOEHHOCTH XMMUYECKUX CBONCTB
OK 01 (cBoiicTBa 3aBUCUMOCTh (DU3MKO- OKCHIOB, KHCJIOT, OCHOBaHHUH, aM(pOTEPHBIX
OK 02 HeopraHu4eckux XAMUYECKUX CBOMCTB  THAPOKCUJIOB U COJICH.
IIK 2.2 BemiecTs HEOPTraHUYECKUX 3ajaHKs Ha COCTaBIICHUE YPAaBHEHUN
BCIICCTB OT CTPOCHUST ~ XMMHUYECKUX PEAKIU C y9acTHEM IPOCTHIX U
ATOMOB M MOJIEKYJ, @  CJIO’KHBIX HEOPTraHMYECKHUX BEIIECTB: OKCHUIIOB
TaK)Ke THITA METAIIJIOB, HEMETAIJIOB B aM()OTEPHBIX
KpUCTAJUTHYECKON HIIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
peIIeTKH OCHOBaHUH U aM(POTEPHBIX TUAPOKCHIOB,
HEOPTaHMYECKUX COJICH, XapaKTePU3YIOIUX HX
CBOICTBA U CITOCOOBI OMyYEHUSI.
2. [IpakTHKO-OpHEHTUPOBAHHBIC
TEOpETHUYECKHE 3a/IaHus Ha CBOWCTBA U
MOJIy9YeHNE HEOPTAHUYECKUX BEIIECTB 3.
JlabopartopHast padota «CBONCTBA METAJIIOB.
4. JlabopaTopHast pabota «Xapakrep
MTUCCOLIMAIINN PA3TUYHBIX TUAPOKCUIOBY.
3.3 Wnentuduxarms VccnenoBathb 1. [IpakTUKO-OpUEHTHPOBAHHBIC 3aJaHUSI 110
OK 01 HeopraHu4ecKux KAueCTBCHHBIC PEAKIINH COCTABJICHUIO XUMUYICCKUX PEAKITUH C
OK 02 Bemects HEOPTaHUYECKUX y4acTHEM HEOPraHMYECKUX BEIIECTB,
OK 04 BCIICCTB MCTIOJIE3YEMBIX JIJISl X UIACHTH(UKAIHH.

2.JlabGopatopnast pabota: "Unentudukaus
HEOPTraHWYECKUX BEmecTB"

Pasnen 4. Ctpoenne u
CBOICTBA OPraHMYEeCKUX

HccaenoBarb cTpoeHue
U CBOMCTBA

KonTpoabnas padora «Ctpoenue u
cBOMCTBA OPraumveCKMux BEUIieCTB»

BEILEeCTB OpPraHn4YecKHX
BELEeCTB
OK 01  Xumus B ObITY U OneHuBarb Keiic (¢ yuerom Oynymiei mpopeccuoHambHOR
OK 02  mpou3BOJACTB €HHOM  [OCIEACTBUS OBITOBOH MIEATEILHOCTH)
OK 04  pesarensHOCTH IPOU3BOICTBEHHOMN Bo03MOKHBIE TEMBI KEHCOB:
OK 07  wuenoBeka nesTeabHOCTH YenoBeka (1. Oprannyeckre 1 MUHEpaJIbHbIE YI00pEHHUS.
I1K2. 6 C TTO3MIINI [IpumMmeHsieMble B CETLCKOM XO35IMCTBE.
11K 4.4 HKOJIOTUYECKOU 2.JlexapcTBa Ha OCHOBE PACTUTEIbHBIX
Oe3onacHOCTH [IpernapaToB




Pasnen 4. Ctpoenue u
CBOICTBA OPraHMYeCKUX

HccaenoBatb cTpoeHune
U CBOICTBA

KonTpoabhasi padora «CTpoeHue u
CBOIICTBa OPraHMYeCKNX BelleCTB)

BelleCTB OpPraHnYyecKux
BeleCTB
4.1 Knaccudukanus, Kiaccudunuponarts 1. 3agadus Ha cocTaBIEHNUE HAa3BaHUMI
OK 01 [crpoenue u OpraHNYeCcKUe BEIECTBA OPraHMUECKUX COCTUHEHUH 110 TPUBHAIBHOM
HOMEHKJIaTypa B COOTBETCTBUU C UX  HJIM MEXIYHAPOJIHOIN cUCTEeMaTHUeCKON
OpPTraHUYECKUX CTPOCHUEM HOMEHKJIaType.
BEIICCTB 2. 3a1aHus HA COCTaBJICHHE MOIHBIX U
COKpAILIEHHBIX CTPYKTYPHBIX (hOpMyI
4.2 1. 3ajanus Ha cocTaBleHUE YpaBHEHUMN
OK 01 [CgoiicTBa 'YcTanaBiIMBaTh XUMHAYECKHX PEaKIil ¢ ydacTueM
OK 02 opranuueckux 3aBHCUMOCTb (PU3UKO- OPraHUYECKUX BEIIECTB HA OCHOBAHUHU UX
OK 04  coenuneHwmii XMMHUYECKHUX CBOMCTB  (COCTaBa U CTPOCHHUS.
OpraHMYECKUX BEIIECTB 2. 3aJaHUs HAa COCTABICHUE YpaBHEHUN
OT CTPOCHUS MOJIEKYJI ~ XUMHYECKUX PEAKIHU, HIUTIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA C YUETOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX PEAKIIMA U T€HETUYECKOM
CBSI3M OPraHUYECKHX BEUIECTB Pa3HBIX KIIACCOB.
3. PacuerHble 3a/1a4n 110 ypaBHEHHSIM PEAKIIUI
C yJacTheM OpraHMYeCKHX BEUIECTB.
4. Jlaboparopnas padota "[IpeBpamieHus
OpraHWYECKHUX BEIECTB IPU HArpEeBaHHUU'' 5.
JlabopaTopHas paborta. «CBONCTBA CIIUPTOBY»
6. JlaboparopHas pabota «CBoicTBa
KapOOHOBBIX KHCJIOTY
4.3 Wnentuduxanus VccnenoBathb 1. IIpakTHKO-OpUEHTHPOBAHHBIE 3a/1aHUSI 110
OK 01 |oprannveckux Ka4eCTBEHHBIE PEAKIH COCTABICHUIO XMMUYECKIX PEAKIUH ¢
OK 02 BemiecTB, UX 3HAYCHHE OPTaHUYECKUX y4acTHeM OpraHMYecKUX BELIECTB, B T.U.
OK 04 u npuMmeHeHHE B COETMHEHHH OT/IEIbHBIX MCIONb3YEMbIX JUISl UX UIEHTU(UKALUU B OBITY
IIK 2.1 |6bITOBOM M KJIACCOB U ipoMblnuieHHoCTH. 2.JIaGoparopHas paboTa:
IIPOU3BOJACTBEHHON "N nenTrdukanus opraHuuecKux COeJUHEHUM
NesITeIbHOCTH OTJIeNBbHBIX KJIACCOB"
JeIoBeKa

Pa3znen 5. Kunernueckue n
TepMOJIMHAMUYECKHUE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHUX pPeaku i

XapakTepu3oBaTh
BJIMSIHHE PA3JIMYHbIX
(¢paxkTopoB Ha
paBHOBecHE H
CKOPOCTh XUMHYECKHX
peakumi




OK 01
OK 02
11K 2.2

CKOpOCTh XMMHUYECKH
X PEaKLHA.
XuMuueckoe
[paBHOBECHE

XapakTepu3oBaTh
BJIMSAHUC KOHILICHTpAalluK
[pearupyroumx BEIIeCTB
W TEMIIEpaTyphl Ha
CKOPOCTb XUMHUYECKHUX
peaxkuuii
XapakTepu3oBaTh
BJIMAHUEC N3MCHCHUA
KOHLICHTpalu BELIECTB,
peaKL Uy Cpebl U
TeMIiepaTypbl Ha
CMCHIICHUC XUMHNYCCKOI'O
paBHOBECHUS

[TpakTHKO-OpUEHTHPOBAHHBIE TEOPETUUECKHE
3aaHus Ha aHaau3 (PaKTOPOB, BIHSIIOIIUX HA
M3MEHEHUE CKOPOCTH XUMHUYECKON PEaKIIHH.
[IpakTUKOOPUEHTUPOBAHHBIC 3a/1aHUS HA
npuMmeHeHnue npuniuna Jle- llarense as
Hax0>KJICHUS HAPABJICHUS] CMEILICHUS
[paBHOBECHSI XUMUYECKOM PEaKIuu 1 aHaJIu3
(haKkTOpPOB, BIHSIOIINX HA CMEIICHUE
XUMHYECKOT0 PAaBHOBECHUS

JlaboparopHasi pabora «CKOPOCTh XMMHUYECKHUX|
[peaKIui. Cwmenienue XUMHUYECKOTO|
[PAaBHOBECHSI»

Pa3nen 6. PacTBopsl HccaenoBatb
MCTHHHBIE PACTBOPHI C
32IaHHBIMH
XAPAKTEePHCTHKAMHA
6.1 [TousiTue 0 pacTtBopax Pasiuuyars HCTUHHBIE (1. 3a/auM HA IPUTOTOBJIEHUE PACTBOPOB.
OK 01 pacTBOpHI 2. IIpakTUKO-OpHEHTHPOBAHHbIE PACUECTHBIE
OK 02 3aJlaHKs HA JUCIIEPCHBIE CUCTEMBI,
MCII0JIb3yeMbI€ B OBITOBOM U
[POM3BOICTBEHHOM JEATEILHOCTH YEIOBEKA
6.2 WccnenoBanue WccnenoBare  usuko-Jlaboparopuas padota "[Ipurorosnenue
OK 01  cBoiicTB pacTBOPOB ~ XUMHMYECKHE  CBOMCTBAPACTBOPOB"
OK 04 VICTUHHBIX PACTBOPOB
1K 2.3

117. lIpodeccnona bHO-OPHEHTHPOBAHHOE CO/IepPKaAHUeE (COAep:KaAHNe PUKJIATHOTO MOLYJIsI)

Paznes 7. Xumus B ObITY M
NPOU3BOJACTBEHHOM
NesATeJJbHOCTH 4Yel0BeKa

OuennBaThL
MOCJIeACTBHA OLITOBOM
U MPOU3BOJACTBEHHOM

3ammTa Keiica (c yuerom Oyayuieit
npodeccHoHATLHOI 1eSITeILHOCTH)

NesiTeIbHOCTH
YesJl0BeKa C MO3UIM
IKOJIOrHYECKOH
0e30macHoOCTH
OK 01  Xumus B ObITy U OrneHnBaTh Keiic (¢ yaerom Oyaymeit mpodeccuoHaabHOM
OK 02  npou3BOACTBEHHOM [OCJIEICTBHS OBITOBOM M IEATETLHOCTH)
OK 04  pesarensHOCTH IPOU3BOICTBEHHOMN Bo03MOKHBIE TEMBI KEHCOB:
OK 07  muenoBeka mesTeNbHOCTH uenoBeka (1. Oprannyeckue 1 MUHEPAIbHBIE YI0OPEHUS.
MK 2.1 C TO3UIINI [IpumeHsieMble B CETLCKOM XO35IMCTBE.
K 2.3 HKOJIOTHYECKOM 2.JlexapcTBa Ha OCHOBE PACTUTENBHBIX
1K 2.2 Oe30macHOCTH MpenapaTroB

3. Motomiue cpecTBa Ha HaTypajJbHON OCHOBE.




