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Pabouass mporpamma yueOHo¥ muctmmmuael OOM.04 Xumusi paspaboTanHa Ha
OCHOBe TpeboBaHuil depepanbHOTO roCcyAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa
cpeadero oOmero o6Opa3oBaHus 1o cnenuanbHocTH  23.02.06 TexHuueckas
IKCIJIyaTalus MOJABUKHOIO COCTaBa :KeJie3HBbIX jJopor (0a3oBas MOATOTOBKA),
yTBepkaeHHOro npukazoM Munuctepcra IIpocBemenus P ot 12.08.2022 Ne 732,
MPEABIABISIEMBIX K CTPYKTYpPE, COJEPKAHUIO U pe3yJbTaTaM OCBOCHUS yueOHOM
qucuumuinael - OO0/.04  Xumus U TOpuUMepHOW  paboyell  TporpamMmbl
obmieoOpa3zoBarensHoil  auctuiiuael OO/.04 Xumusa mig  1npodecCHOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHHU3aLHAN YTBEPKICHHOU NHcTuTyTOM PazButus
[Ipodeccunonansuoro O6pazoanust ot 30 HOs0pst 2022 roxa.

Pa3padoTuuk nporpamMmmsbi:
Oumymkuna JI.B., npenogaBarens Ps3anckoro guimana [T'VIIC



Conep:xanue

1.0061mas xapakTepucTiKa pabodeil mporpaMMbl 00111€00pa30BaTENbHON
D107 003007 000050505 QTR 4

2. CTpyKTypa 1 cofiepkanne 001meo0pa3oBaTeIbHON TUCTIUATIIIHBL «....covveervveenene. 13

3. YcrnoBuss  peanuszand - mporpamMmbl  00mIeo0pa3oBaTenbHON
D107 003007 00 0) 050505 QTR 22

4. KOHTpOJIb U OLICHKA PE3yJIbTaTOB OCBOCHHMS 00111e00pa30BaTeIIbHOM
D107 (03007 080050505 QUUUURRTT TR 26



1 O61mas xapakrepucTuka padodeil nporpaMmbl
1.1 MecTO IMCHUIJIMHBI B CTPYKTYPe OCHOBHOM NMPOo(ecCuoHAIbHOI
o0pa3oBaTeJIbHOI MPOrPaMMBbI

Oob1meo0pazoBatenbHas gucuuiuinHa OO/1.04 Xumus» u3ydaercs Ha 0a30BOM

YpOBHE B 00pa3oBaTEIbHOM IMKJIE Y4EOHOro IUIaHa OCHOBHOW MpohecCHOHATBHOU
oOpaszoBaTeabpHON MporpaMmbl crieraabHoCTH 23.02.06. TexHudeckas 3KCILTyaTaIys
MOJIBMXKHOTO COCTaBa KeEJIEe3HbIX JopoT (0a30Bas MOATOTOBKA)

1.2. lleau v nJIaHUpPYyeMBble pPe3yJbTAaThl 0CBOEHHS T CIMILTHHBI
1.2.1. llean 1 3224y JUCHUAILINHBI

@opMHpoOBaHUE Yy O0YyYaIOLIUXCS MPEACTABICHUS O XMMHUYECKON COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA KaK OCHOBBI IPHUHSTHS PEUICHUI B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO NTOBEACHUS B IPUPOJHON Cpeae.

3agavyu AUCUUIIMHBI:

1)

2)

3)

4)
5)

6)

chopMHpOBAaTh TMOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XHMHYECKUX
IIPOLIECCOB M SIBJICHUM B OKPYKAIOLIEH Cpele, LEIOCTHOM HAayYHOM KapTUHBI
MUpa, B3aHMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

pa3BUTh YMEHHUS COCTaBIATh (POPMYJIbl HEOPTaHWYECKUX U OPraHUYEeCKHX
BEUIECTB, YPABHEHMM XUMHUYECKMX peakUuil, OOBSICHATb HX CMBICIH,
VMHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX IKCIIEPUMEHTOB;

chopMupOBaTH HaBbIKH IPOBEJICHUS IIPOCTEUIINX XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX MCCIEI0BaHUN C COOJIIOJIEHUEM MpaBuUil O€3011acHOro
oOpalleHus C BEIIECTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

pPa3BUTh YMEHHS HCIIOJIb30BaTh HMH(OpPMALMI0O XMUMHYECKOTO XapakTepa W3
pa3TUYHBIX UICTOYHUKOB;

chopMHpPOBATh YMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATEILHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOLIECCOB;
chopMHpPOBATh TOHUMAHUE 3HAYMMOCTH JAOCTUKEHUU XMMHYECKOW HAyKU U
TEXHOJIOTUM JIJIsl pa3BUTHUS COLIMATIBHOW U TPOU3BOACTBEHHOU cep



1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOEHUSI 00111e00pa3oBaTeIbHOH TUCHUILIMHBI B c00TBeTcTBUHU ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Kon u | [Lltanupyemeble pe3yibTaThl OCBOCHUS IUCLUIUIMHBI

HaMEHOBaHUE

bopMUpyeMbIX OO6mume JucuunimzapHelie

KOMITETCHIIHI

OK O0l. BeiGupars | B yacTu Tpy10BOr0o BOCIIMTAHMS: - BJAJETh CHUCTEMOW XHWMHUYECKUX 3HAHUW, KOTOpas

CIIOCOOBI  pelieHHs | -  TOTOBHOCTb K  TPYHdy, OCO3HAHUE | BKIIOYACT: OCHOBOIIOJIATAIOIIME TOHATHS  (XMMHYCCKHH

3anad 5 IIEHHOCTH MAacTEPCTBA, TPYA0II00HE; AJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aToMa, S-, p-,

Eg;’iiﬁiﬁiﬂmon - TOTOBHOCTb KvaKTHBHOfI JICATENLHOCTH d-onekTpoHHBIE  OpPOMTaNM  aTOMOB, HOH, MOJIEKYIIa,

HPHMCHHTCITBHO « | TEXHOJIOTHIECKOM 151 COLMAJIBHOM | BAJICHTHOCTb, AIEKTPOOTPULIATEIBHOCTb, CTEIIEHb

PA3HIHBIM HaIPaBJICHHOCTH, CIOCOOHOCTD | OKHUCTICHHS, XUMHUYECKas CBS3b, MOJb, MOJISIpPHAs Macca,

KOHTEKCTaM VHUILIMUPOBATH, TJTAHUPOBATH U | MOJIAPHBIM 00beM, YIJIEpOAHBIA CKeNeT, (DyHKIIMOHAIbHAS
CaMOCTOSITEIILHO BBITIOJIHSTh TaKylo | TpyIla, PAaAUuKAI, W30MEpPUS, H30MEPbI, TOMOJIOTUYECKUN
JIEATEIIbHOCTD; pan, TOMOJIOTH, YIIJIEBOAOPOIBIL, KHUCJIOPO/JI- 151
- HMHTEpeC K pa3IuuHbM  cdepaM | a30TCoIepKallie COCIUHEHUS, OWOJOTHYECKH aKTHBHBIC

npo¢eCCUOHATIBHON JIEATEIbHOCTH,

Ogaanenue YHHBEpPCAJIbHBIMH
y4eOHbIMH NMO3HABATEJIbHbIMH
NEHCTBUAMM:

a) 0a30Bble JJOrHYeCKHe AeiiCTBUSI:

- CaMoCTOATENbHO  (OPMYJIUPOBATH U
aKTyalu3UpOBaTh npobiiemy,

paccMmaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECCTBEHHBIN IMPHU3HAK
WIM  OCHOBAaHWS  JJII  CpaBHCHHS,
KJaccuuKauu u 0000IICHHUS;

BellecTBa (yriaeBoAbl, KHUPbI, OCIKH), MOHOMEp, MOJUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHMS,
KpUCTAJUTMYECKasi PEIIeTKA, THUIbl XUMHUYECKUX PEaKIUM
(OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUYECKHUE, pPEaKIMM HWOHHOTO OOMEHa), pacTBOD,
ANEKTPOIIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
JIMCCOLMALINSI, OKHUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peakiuu, XUMUYECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI (TEOpUs XMMHUYECKOTO CTPOCHHSI OpPraHUYECKHUX
BemectB A.M. byTiepoBa, Teopusi 3IEKTPOIUTHUECKON
aucconmanuu, nepuoanyecknit 3akoH JI.M. Menpaeneena,




- ONpeneysATh  LEJU  JICATEIIbHOCTH,
3aJlaBaTh IApAMETPbl U KPUTECPUH UX
JIOCTHIKECHUSI;

- BBISIBJISITh 3aKOHOMEPHOCTH 51
MIPOTHUBOPEHUUS B paccMaTpuBaEMbIX
SIBJICHUSIX;

- BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb,
OLICHUBAaTh COOTBETCTBHE  PE3YyJIbTATOB

oejrsiM, OHOCHHBATH PHUCKHU HOCJIGI[CTBI/Iﬁ
ACATCIIBHOCTH,

- pa3BUBATh KPCATUBHOC MBINUICHHUC IIPpU
PCIICHUHU ) KU3HCHHBIX HpO6JI€M

0) 0a3oBbIE HCCJIeI0BaTEIbLCKHE
JeHCTBHUA:

- BJIAJIETH HaBBIKAMH y4eOHO-
HCCJIIEIOBATEILCKON " MPOEKTHOM
NEATEeIIbHOCTH, HaBbIKAMHU  pa3pelieHus
npoOeM;

- BBIBIATh  IPUUUHHO-CJICACTBEHHBIC
CBSI3M W  aKTyaJu3upoBaTh  3ajady,
BBIJIBUTATh  TUIIOTE3Yy €€  peIICHus,

HaXOJUTb apryMEHTHI I JOKa3aTesIbCTBA
CBOMX YTBEPKIECHMH, 3a7aBaTh [1apaMETPhl
Y KPUTEPUH PELIECHNS;

- QAHAJIM3UPOBATh IIOJIYYEHHBIE B XOJE
pEILIEHUs 3aa4u PE3yJbTaThl, KpUTUYECKU
OLICHUBATh 1754 JIOCTOBEPHOCT,
IIPOTHO3UPOBATh WM3MEHEHHWE B HOBBIX

3aKOH COXpaHECHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUH, (DAKTOIOTMUECKUE CBEACHUS O
CBOMCTBax, COCTaBe, IMOJYy4YeHUH U  0e30macHOM
VCIIOJIb30BaHUNU BAKHEUIIINX HEOPraHUYECKHUX u
OpraHMYEeCKMX BEIIECTB B OBITY W  MOPAKTUYECKOU
JEATEIBHOCTH YEJIOBEKA,;

- YMETh BBIABIIATh XAPAaKTEPHbIE NMPU3HAKK U B3aHMMOCBS3b
U3YYEHHBIX  TOHATHH, MPUMEHATh  COOTBETCTBYIOIIHE
NOHATUS  IPU  ONHCAHUM  CTPOCHHS U CBOWCTB
HEOPraHWYECKUX W  OpPraHWYEeCKHX BEIIECTB M  HUX
IIPEBPAILCHN; BBIABIATH B3aMOCBS3b XUMUYECKUX 3HAHUUI

C IIOHATHUAMUA )51 MMpCaACTaBICHUAMU Apyrux
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,
- YMCTb HCIIOJIB30BAaTh HanMMCHOBAHU XUMHNYCCKHUX

COCIMHEHUN MEXIYHAPOJHOTO COK3a TEOPETUYECKOW U
MPUKIATHOW XUMHUU W TPUBHUAIBHBIC HA3BAaHUS BAKHEHUIIINX
BEIIECTB  (PTWIEH,  aleTWIeH, IJHIepuH,  (eHou,
dbopmanbieru1, yKCycHasi KHUCIIOTa, TJIMIMH, YTapHBIN Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, TallleHas W3BECTh, HETraricHas
W3BECTh, MHUTHEBAST COJAa M JIPYTHX), COCTABIATH (DOPMYJIBI
HEOPTaHWYECKUX ¢ OPTaHWYCCKUX BEIIECTB, ypPaBHCHUS
XUMUYECKUX PEAKIH, OOBICHITh UX CMBICI; TIOJITBEPKIAAThH

XapaKTepHbIE XUMHUYECKHUE CBOWCTBA BEIIIECTB
COOTBETCTBYIOIIMMH  JKCIIEPUMEHTAMH WU 3alKUCAMHU
YPAaBHEHUM XUMUYECKHUX PEAKLINM;

- YMETh YCTAHABIIMBATh MPUHAICKHOCTh HU3YUYECHHBIX

HCOPraHNYCCKHUX U OPTraHNYCCKHX BCIICCTB K OIIPCACIICHHBIM
KjlacCaM M TIpylIaMm COG)IHHGHHfI, XapaKTCPU30BaTh HX




YCIIOBUAX
- YMCTb ICPCHOCHUTD 3HaHUA B
IMO3HAaBAaTCJIbHYIO u MMPAKTUYICCKYIO

00JIaCTH KU3HEICITCILHOCTH;

- YMETh MHTCTPUPOBATH 3HAHMS U3 Pa3HBIX
MIPEIMETHBIX 00J1acTei;

- BBIBUTaTh HOBBIC HJICH, IpeIarath
OpUTHHAJIBHBIC TTOJIXO0/IBI U PEIICHUS;

- CIOCOOHOCTh HUX HCIIOJIb30BaHUS B
II03HABATEJILHON M COLMAILHOM MPaKTHKE

COCTaB M BaXXHEWIIME CBOWCTBA; OMNPEACNATh BUIBI
XUMHUYECKUX CBsi3ed (KOBaJICHTHAsI, MOHHAsI, METaJlInYecKas,
BOJIOPOJIHASI), THUIIbl KPUCTAINIMYECKUX PELICTOK BEIIECTB;
KJIaCCU(PUIMPOBATH XUMUICCKUE PEAKITNN;

- chopMHupoBaTh  TPEACTABJICHHUS: O  XUMHUYECKOUH
COCTaBJISIIONIEH €CTECTBEHHOHAYYHOM KAapTUHBI MHUpPa, POJU
XUMUU B TIO3HAHWH SIBJICHUN TPHUPOABI, B (PopMUpOBaHUHU
MBIIIUICHUSI U KYJbTYPbl JIMYHOCTHU, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW [JIsi pelIeHUsT MPAKTUYECKUX
3aJla4y ¥ KOJIOTMYEeCKH 0OOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO ¥ IPUPOJHOM CPENE;

- YMETh MPOBOJAUTH PACUEThl MO XUMHUYECKUM (opMysam U
YPaBHEHUSM XUMHUYECKUX PEAKIUHd C HCIOJIb30BaHUEM
bU3MYEeCKUX BEJIUYUH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOPMaJIbHbIC
YCIIOBHSI) Ta30B, KOJUYECTBA BEUIECTBA; HCIIOJIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUS JJIsI IPUHATHUS PELICHUN B
KOHKPETHBIX  JKM3HCHHBIX  CHUTYyallUsIX, CBS3aHHBIX C
BEIIIECTBAMU U UX MPUMECHEHUEM

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpencTBa TIOUCKaA,
aHaIM3a u
UHTEPITPETANT
uHpOpMaIUU u
MH(POPMaILIOHHbIE
TEXHOJIOTUHU TSt
BBITIOJIHEHUST  3aja4

npodeccCHoOHATLHOM

B  oOaacTm
MO3HAHMSL:

- chopMHPOBAHHOCTL  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPAaKTUKH, OCHOBAHHOIO Ha JUAJOre
KYJIBTYp, CHOCOOCTBYIOIIEIO0 OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAHWE  SI3BIKOBOM W

IHEHHOCTH HAY4IHOIO0

- yMeTh IUIAHUPOBAaTh M  BBIMOJHATh  XUMHYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHX BEIICCTB IPHU
HarpeBaHuM, MOJYyUYCHUE STHJICHA U W3YyUYECHHE €r0 CBOMCTB,
KaueCTBCHHBIC PEAKIIMKM HA aJIbJETH/IBI, KpaxXMall, YKCYCHYIO
KHCIIOTY; JIeHaTypanusi OCJIKOB IPU HArpeBaHWM, IIBETHHIC
peakiuu O€JIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa,
OMpENeNATh CPEeAy BOJHBIX PAcCTBOPOB, KadCCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- W XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHHS; PeIIaTh AKCIEPUMEHTAIbHBIE 3aJa4H TI0




JCATCIIBHOCTHU

YUTATEIIbCKOM KYJIBTYpbl KakK CpeICTBa

B3aUMOJICUCTBUSL ~ MEXAYy JIIOAbBMU U
ITO3HAHUS MHUPA;

- OCO3HaHUE LIEHHOCTH Hay4YHOU
NEATEIIBHOCTH, TOTOBHOCTh OCYILECTBJIATH
IIPOEKTHYO U HCCIIEIOBATENIBCKYIO
JEATEeIIbHOCTh UHIUBHUIYaJIbHO U B TPYIIIIE;
Osaanenue YHHMBepPCAJIbLHbIMH
Y4eOHBbIMH NMO03HABATEJIbHBIMU
JeliCTBHSIMU:

B) padorta ¢ ungopmanmeii:

- BJIAJETh  HABBIKAMH  IOJYYCHHS

uH(pOpMaMM M3 HUCTOYHHUKOB pa3HBIX
THIIOB, CAMOCTOSITEJIbHO  OCYILIECTBJIATH
IIOMCK, AaHal3, CHCTEMATU3alUI0 U
UHTEPHPETANI0 UHHOPMALIMKU Pa3IMYHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

- co3daBaTh TEKCThl B  Pa3IUYHBIX
dopmarax ¢  y4eTOM  Ha3HAYCHUS
uHopMaIlMu U 1EJIEBOM  ayJUTOpHH,
BBIOMpAs ONTUMAJIbHYIO bopmy
MPE/ICTABIICHUS U BU3yaJIU3aliy;

- OIICHUBATH JIOCTOBEPHOCT,
JCTUTUMHOCTD uHbOpMaIu, ee

COOTBETCTBHE IPABOBBIM H MOPAIBHO-
ATUYECKUM HOpMawm;

- UCIIOJIb30BAaTh CpencTBa
MH(OPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX

temam "Metamiel" u "Hemeramnael") B COOTBETCTBHH C
npaBujaMd TEXHUKA O€30MaCHOCTH MpU OOpallleHUUu C
BEIIECTBAMHU U 1ab0paTOpHBIM 000pyIOBaHUEM;
NPEACTABIATh PE3YyJIbTaThl XMMHUYECKOIO SKCHEPUMEHTA B
dbopme 3amuch ypaBHEHWW COOTBETCTBYIOIIHUX PEAKIUN H
(dbopMyIpoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTATOB;

- yMEThb AaHAIM3UPOBAaTh XUMHUYECKYI0 HWH(OpPMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHdopmaiuu, cetb IHTEpHET U apyrue);

- BIIQJIETh OCHOBHBIMH METOJAMH HAy4YHOTO I1O3HAHMS
BEIIIECTB U XUMHMUYECKHUX SIBIICHUH (HaOIt0/IeHne, N3MEpEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETh MPOBOJUTH PACUEThl MO XUMHUYECKUM (opMmysam U
YpaBHEHUSIM XHMHUYECKUX PEaKIUi C UCHOJIb30BAaHUEM
(GU3MYECKUX BEJIIMYMH, XapaKTepU3YIOIIUX BEUIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o0ObeMa (HOpMAaJIbHBIC
YCIIOBHSI) Ta30B, KOJUYECTBA BEUIECTBA; HCIIOJIb30BATh
CHUCTEMHBIC XUMUYCCKUE 3HAHWS VIS MPUHATHS PEIICHUHN B
KOHKPETHBIX  JKM3HCHHBIX  CHUTYyallMsIX, CBS3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHUEM




TEXHOJOTHA B PEIICHUU KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3AIMOHHBIX
3aga4u ¢ coOmrofeHneM  TpeOoBaHU
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH,
TUTHEHBI, PEeCypCOCOEPEKCHUsI, TTPABOBBIX
u ATUYECKHIX HOPM, HOPM
nH()OPMAITMOHHON OE30TTaCHOCTH;

- BJIAQJICTh HABBIKAMU pACIIO3HABAHUSA U
3amuThl MH(pOpMaIuu, UHOOPMAITMOHHOU
0€301aCHOCTH JINYHOCTH;

OK
OddexTuBHO

04.

B3aMMOJIENCTBOBATh 1

paboTarthb
KOJUIEKTUBE
KOMaH/Ie

B
u

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITETIbHOCTU U CaMOOIIPEIEIICHUIO;

-OBJIAJICHUE HaBbIKaMU y4eOHO-
HCCIICIOBATEIILCKOM, MPOEKTHOMU u
COIIMAJIbHOM JICATCIHLHOCTH;

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHHKATUBHBIMH 1€ CTBUSIMU:

0) coBMecTHasl 1eITeJIbHOCTD.

- MMOHUMATh u WCII0JIb30BaTh
MPEUMYIIECTBA KOMaHIAHOM 151
WHJMBUAYAIILHOU PaOOTHI;

- MIPUHUMATh eI COBMECTHOU
JEATEIIbHOCTH, OpraHu30BbIBATH u
KOOPAUHUPOBATh  JEUCTBUS 1O €€

JIOCTHDKEHHMIO: COCTABIISATh IJIaH JEeHCTBUM,
pacrpenensTh pojid C y4eTOM MHEHUU
YYaCTHUKOB o0CyXmath  pe3yibTaThl
COBMECTHOU pabOThI;

- YyMeThb IUIAHMPOBATb H  BBINOJHATH  XUMHUYECKHI
AKCIIEPUMEHT (TIPEeBpAIllEHUsS OPTraHUYECKUX BEIIECTB IPHU
HarpeBaHWy, MOJYyUYECHUE 3THIIEHA U W3YyYECHHUE €r0 CBOMCTB,
KaueCTBEHHbBIC PEAKIMU Ha aJIbJICTU/IbI, KpaxMal, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OeJIKOB NMpU HArpeBaHUH, I[BETHbHIC
peakiuu O€JIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa,
OTpEeNeNaTh CpeAy BOIHBIX PACTBOPOB, KadeCTBEHHbIC
peakiuu Ha cyibdar-, KapOoHAT- W XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHMS; peIlaTh SKCIEPUMEHTAJbHbIC 3aJaud IO
temam "Mertamnel" u "Hemetaibl') B COOTBETCTBUU C
MpaBWJIaMM TEXHUKH O€30MacCHOCTH TIPH OOpAIICHUH C
BEIIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YJbTaThl XMUMUYECKOTO JKCIIEPUMEHTa B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUNA M
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB




- KOOPAMHUPOBATH U BBINOIHATH pabOTy B
YCIOBUSIX PEaJbHOrO, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

- OCYIIECTBIISATh MMO3UTUBHOE
CTpaTEeruueckoe MOBEJCHUE B PA3IUYHBIX

CUTyaIusiX, TMPOSIBIATH TBOPYECTBO W
BOOOpaxxeHue, ObITh MHUITMATHBHBIM
Osiaanenue YHHBEPCAJIbHbIMH

peryJasiTiBHbIMM 1€HCTBUSIMU:

) IPUHSTHE ce0sl U APYTUX JIIOIEH:

- TpPUHUMATh MOTHUBBI M APryMEHTHI
JIPYyTUX JIOJIEN TpU aHAIU3€ pPE3yJIbTaTOB
JIEATCIbHOCTH,

- IIpU3HaBaTh CBOE IPABO M IPABO JAPYTUX
JIFOJIe Ha OIIMOKMU,

- pa3BUBATh CIIOCOOHOCThH MOHUMATh MU C
MO3UIIMU APYTOro YEJIOBEKA,

OK 07.

CopelicTBoBaTh
COXPaHEHHIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHuto,
MPUMEHSTDH 3HaHUS 00
U3MEHEeHHUHU KJIMMaTa,
TIPHUHITATIBI
OepeKITMBOTO
TIPOM3BOJICTBA,

3¢ PEeKTUBHO
JIENCTBOBATE B
Ype3BbIYANHBIX

B odJiacTH IKOJIOTHYECKOI0
BOCIIUTAHMSA:

- chopMUPOBAHHOCTh  AKOJOTUYECKOM
KYJIBTYPBI, MOHUMAaHUE BIIASTHUS
COLIMAJIbHO-D)KOHOMUYECKUX IMPOLECCOB Ha
COCTOSIHUE TIPUPOJHOM M  COLMAJIBbHOU
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKTepa
AKOJIOTUYECKUX TTPOOJIeM;

- IUIAaHUPOBAaHUE U  OCYILIECTBIICHUE
JNIEUCTBU B OKPYXKAIOWIEW Cpeae Ha
OCHOBE 3HAaHMS LEJIEeW  yCTOWYMBOIO

- chopMHupOBaTh  TPEACTABICHUA: O  XUMHUYECKOU
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIHU
XUMHUU B TIO3HAHWM SIBJICHUI TPUPOABI, B (HOpMUPOBAHUU
MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOAMMOW ISl pEHICHUs MPAKTUYECKUX
3a/1a4y ¥ KOJIOTMYEeCKM 0OOCHOBAaHHOIO OTHOUIEHUS K CBOEMY
310pPOBBIO U IPUPOJHOU CPEAE;

- YMETH coOJo1aTh IpaBuia DKOJIOTMYECKHU
1enecooOpa3Horo  MOBEACHUsI B OBITY U TPYIOBOU
JESTEIIbHOCTU B LEIAX COXPAHEHUsS CBOETrO 3JI0POBbS U
OKPYKAIOIIEW NPUPOAHOU CPEIbI; YUYUTHIBATH OIACHOCTH
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CUTyalusx

pa3BUTHUSA YETIOBEUYECTBA;
aKTHUBHOE HETIPUATHUE JICUCTBUM,
MIPUHOCSIIIUX BPEJl OKPYKAIOILIEH CpEaE;

- YMEHHE MIPOTHO3UPOBATH
HeOIaronpusTHhIC DKOJIOTHYSCKHE
MOCJIEICTBUS MPEAITPUHAMAEMBIX
JNEUCTBUM, IPEAOTBPAILATH UX;

- paclUIUpEHUE ONbITa ACATEIbHOCTH
AKOJIOTUYECKOW HAIIPABJICHHOCTH;

- OBJIaJICHUE HaBBIKaAMH y4eOHO-
HCCIICIOBATEIILCKOM, MIPOECKTHOMN u
COIIMAJIBHOM JICSATCIIbHOCTH;

BOSI[GfICTBPISI Ha  JKHUBBIC
BCHICCTB, ITOHHUMas1 CMBICJI
I[OHYCTHMOﬁ KOHIICHTPAaIn

OpraHu3MbI
II0KAa3aTCJIAd

ONPEICTICHHBIX
1110]S0 (193 (0)7

[K 1.1.
OKCIUTyaTHpOBAaTh
MMOJABIDKHOM
COCTaB >KEJIE3HBIX
nopor ( o BUAaM
MOJIB’KHOTO
COCTaBa)

-OBJI/ICHUE YMEHUSAMH U  HaBBIKAMH
pa3sIMYHBIX ~ BHJAOB  IIO3HABATEIbHOU
NESATENIbBHOCTH Il WU3YYEHHUsS]  pa3HBIX
CTOPOH OKPY>KAIOIIEro MHUPa;

-  NpPUMEHEHHE  OCHOBHBIX  METOJOB
NO3HAHUS (HabmoieHus, HAy4YHOTO
HKCIEPUMEHTA) NIl U3YyUEHUs PA3IUYHBIX
CTOPOH  XHMHUYECKUX  OOBEKTOB MU
MPOIECCOB, C KOTOPHIMH  BO3HUKAET
HEO0XOIUMOCTh CTAJIKUBATHCS B
npodeccruoHanbHoM cdepe;

- Kjaccu(UIMpoBaTh HEOPTraHUYECKUE U OpPraHUYeCKHue
BEIIECTBA B COOTBETCTBUU C UX CTPOCHUEM

-YCTaHABJIUBATh 3aBUCHUMOCTh (DH3UKO-XUMHYCCKUX CBOMCTB
OPTaHUYECKUX BEUIECTB OT CTPOEHUS MOJIEKYJT
-YCTaHABJIUBATh 3aBUCHUMOCTh (DH3UKO-XUMHYCCKUX CBOMCTB
HEOPTaHWYECKHUX BEIIECTB OT CTPOCHUS aTOMOB M MOJICKYJI, a
TAK)KE TUIMA KPUCTAUIMYECKON PEIIETKU

-uccienoBaTh  (U3UKO-XUMHUUYECKHE CBONCTBA HCTHHHBIX
pPacTBOpPOB

-OLICHUBATh TOCJICICTBUSL OBITOBOM W MPOU3BOJACTBEHHOMU
JNESITeIbHOCTH 4YeJOBEKa C IIO3UIMM  DKOJOTHYECKOH
0e3011acHOCTH
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- OBJIAJICHUE YMEHUSIMH OIPEACIATh LENIH
U 3aJa4d  JIeATEIbHOCTH, BbIOMpATh
CpeacTBa Uil KX  JOCTHXKEHUS  Ha
IIPAKTHKE;

- OBJIAJICHHE YMEHHSIMHU ITPOTHO3UPOBATH
HeOIaronpusTHbIC DKOJIOTUYECKUE
MIOCIICACTBUS IPEANPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPAILATH UX;

— HMCIOJIb30BAHUE PA3IUYHBIX UCTOYHUKOB
JUTS IIOJIy4ECHUS XUMUYECKON
uHpoOpMalluyM, yMEHHE  OLEHUTh €€
JIOCTOBEPHOCTD I JOCTHKEHUS XOPOIIUX
PE3yJIbTaTOB B MPOPECCHOHATBHOM Cepe;

- KHaCCI/I(l)I/IHI/IpOBaTB HCOPTaHUYCCKHUC N OpPraHUYCCKHC
BCIICCTBA B COOTBCTCTBUU C UX CTPOCHHUCM

-YCTaHAaBJIMBATb 3aBUCUMOCTDb (l)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX CBOMCTB
OpPraHUYCCKUX BCIICCTB OT CTPOCHHA MOJICKYJI

-OO0CHUBATh IIOCJICACTBHA OBITOBOM U HpOHSBOI[CTBeHHOﬁ

NEITCIPHOCTA  YEJIOBE€Ka C IIO3HIMM  HYKOJOTHYECKOM
0e30I1acCHOCTH

- yMETh co0monaTh MpaBuiia 9KOJIOTHYECKH
1eecoo0pa3sHoro  MOBEACHUS B OBITY U TPYIOBOH

ACATCIIBHOCTH B IHOCJIX COXPAHCHHUA CBOCIO 3J0POBBA H
OKpY)KaIOHIGﬁ HpHpOIIHOﬁ CpCabl; YYHUTHIBATL OIIACHOCTDH
BOBﬂGﬁCTBHH Ha  JKHUBBIC OpraHu3MbI OIIPCACIICHHBIX
BCIICCTB, ITIOHHUMast CMBICJI II0KAa3aTCJIA HpG,Z[GJIBHOﬁ
IIOHYCTHMOﬁ KOHIOCHTpAaIu1
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2. CTpyKTYypa U cojiep:kaHue 0011e00pa30BaTe/IbHOI TUCUMIINHBI « XHUMHUSD)

2.1 00beM IUCHUILTMHBI M BUIbI YUeOHOH padoThI

Bup yyeOHo# padoThI

O0BeM B yacax

O0beM o0pa3oBaTeIbHOM MPOrPAMMBbI AUCHUILINHBI 72
TEOPETHUECKOE O0yUeHUE 34
MPAKTUYECKHE 3aHATHSA (B T.4. KOHTPOJIbHBIE pabOThI) 28
71a00paTOPHBIE 3aHATUS 10
IIpomexyTouHas aTTecTalMA 2

(nnddepeHUPOBAHHBIN 324€T)
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2.2 TeMAaTHYeCKHi IUIAH U COlepPKaHMe TUCIUIIHHbI

Conepmaﬂne y‘lBﬁHOI‘O MaTepuaJia (OCHOBHOC H leO(l)eCCI/IOHaJII)HO-

HaumenoBanue . O0bem | Dopmupyembie
OPUEHTHPOBAHHOE), 1a00pPATOPHBbIE U MPAKTUYECKHE 3AHATHSL, IPUKJIATHOM
pa3aesioB U TeM 4acoB | KOMIIETeHUMH
MOYJIb
1 2 3 4
OcHoBHOe coaepkaHue
Pa3jnen 1. OcHOBBI cTPpOEHMS BellecTBA 6
Tema 1.1. OcHoOBHOE coepKaHue OK 01.
Crpoenue atoMoB | TeopeTHuyecKoe 00yueHue
XUMHUYCCKUX C o <
OBpE€MCHHAasA MOJCJIbL CTPOCHUA aToMa. CHUMBOJIMUECKHAN SI3BIK XHMHUH. XHUMHYECKHH DIIEMEHT. 2
S/ICMCHTOB 1 DnekTpoHHas KoH(purypamnus atoma. Kimaccudukamus XUMHUYSCKHX 3JEMEHTOB (s-, P-, d-3JeMeHTHI).
fipupona - BasieHTHBIE 351EeKTPOHBI. BaneHTHOCTSD.
XHUMHNYCCKOU CBA3U e} o o
JICKTPOHHAA IMIpHupoda XHMHYCCKOU CBA3H. BJICKTpOOTpI/ILIaTeJIBHOCTL. BI/II[LI XHUMHWYCCKOU CBA3U

(KoBaJIeHTHAs, MOHHAS, METAJJTHYECKas, BOJOPOIHAs) M CTIOCOOBI € 00pa30BaHMs

HpaKanecxoe 3anaTue Nel. Pemenue SaHaHI/Iﬁ Ha HCIOJIb30BaHHE XWMHUYECKOM CHMBOJIHUKHA H

Ha3BaHNWW COEIMHEHMI 10 HOMEHKJIAType MEXKIYHApOJHOTO COK3a TEOPETUYECKOM M IPUKIIATHON

XUMHU U TPUBHUAJIBHBIX Ha3BaHUU JJIs1 COCTAaBJICHUA XHUMHWYCCKHUX (I)opMyn ABYXATOMHBIX COC,[[I/IHeHI/Iﬁ

(okcu10B, Cyb(PHI0B, THAPUIOB U T.I.) U APYTUX HEOPTaHUUECKUX COCUHEHUN OT/AEIbHBIX KJIaCCOB. 2

HpaKTI/I‘leCKI/Ie 3alaHuA Ha YCTAaHOBJICHHUEC CBA3U MCKAY CTPOCHUCM ATOMOB XUMHWYCCKUX JJICMCHTOB U

MNEPpUOANICCKUM HM3MCHCHHUEM CBOMCTB XMMHUYECKHX DJIEMEHTOB M HX COGI[I/IHCHI/Iﬁ B COOTBETCTBHU C

IIOJIOKCHHUEM HepnonnquKoﬁ CHUCTCMBEI.
Tema 1.2. OcHOBHOe cojiep:KaHue OK 01.
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[Tepnonnueckuit
3aKOH U Ta0muna
J.W. MenneneeBa

IIpakTnyeckoe 3ansitue Ne 2.Jlepuonnueckas cuctema xumuueckux snemeHTtoB J[.M. Menneneesa.
®usnueckuit cmbici [lepuognueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMUYECKUX 3JJIEMEHTOB, OOpa3yeMbIX HMH TPOCTBIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUH C
MOJIOXKEHUEM XUMHUYEeCKoro sjemeHTa B Ilepuomgmyeckoit cucreme. MUPOBO33pEHUYECKOE W HAy4YHOE
3HaueHue [lepuoauueckoro 3akona /.M. Menneneesa. IIporuossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX DJIEMEHTOB.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha XapaKTepu3alui0 XUMHYECKHX
37eMeHTOB «MeTaundeckue / HeMETAUTMYECKHe CBOMCTBA, 3JEKTPOOTPUIIATEILHOCTh XHMHUYECKHX
3JIEMEHTOB B COOTBETCTBUHU C MX DJICKTPOHHBIM CTPOSHHUEM M ITOJOKCHHUEM B TIEPHOIUYCCKON CHUCTEME
xumudeckux anemenToB J[.11. MeHneneeBay

OK 02.

Paznen 2. Xumuu

€CKHME peakKIuu

Tema 2.1. Tums
XAMHAYECKUX
peakiuit

OcHoBHOE€ coacprkanue

Teopernueckoe o0yuenune

Knaccudukanust u TUTIBI XUMUYECKHX PEAKIUNA C yJyacTHEM HeopraHWdeckux BemiecTB. CocTaBlieHHE
yYpaBHEHUW peEaKIMil COCIUHEHHS, DPA3JO0KEHHUsA, 3aMelieHus, OoOMeHa, B T.4. pPEaKIuid TOpeHHUs,
OKHCJIEHUS-BOCCTAHOBJIEHUS.

VYpaBHeHUsI OKHCIIeHUsS-BOoccTaHOBIEHUsA. CreneHp oOkucieHus. OKHCIUTETh W BOCCTAaHOBUTEIb.
CocraBiieHHE M YpaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA METOIAOM 3JIEKTPOHHOTO
Oamanca. OKHUCITUTEILHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B MPHUPOJE, MPOU3BOACTBEHHBIX MpOIEccax M
JKU3HEIEATENbHOCTH OPraHU3MOB

IIpakTuyeckoe 3anaTue Ne 3. KonudecTBeHHBbIE OTHOMICHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHbl B XMMHUHU U PaCyeThl 110 YPaBHEHUAM XUMHUUYECKMX peakuMi. Moib Kak eIMHMIA KOJINYECTBA
BemecTsa. MoisipHass Macca. 3aKOHbI COXPAHEHMS] MAacChl M SHEPruH. 3aKoH ABorajapo. MosipHBIN
o0beM ra3oB. OTHOCHUTENbHAs IJIOTHOCTH ra3oB. PacueTsl MO ypaBHEHUSM XMMHUYECKUX PEAKIUN C
MCIIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) T'a30B, KOJIMYECTBA BEIIECTBA

Teopernueckoe o0yyeHnue

OK 01.
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Teopus aeKTpoIUTHYECKON qucconnanuu. IoHbl. DIEeKTPOINTHI, HEANEKTPOJINTHI.

Peakuuu nonnoro oomena. CocraBieHue peakiuii HOHHOTO OOMEHa IMyTeM COCTABJICHUS MX MOJHBIX U
COKPAILLCHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakUuu. 3allaHus Ha COCTaBICHHE MOHHBIX
peakumit

JlabopaTopnasi padora Nel “Tunbl XUMHUECKUX peaKLUii’”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX U 00Pa3yIOLIMXCS BELECTB) U IPU3HAKOB
XUMHYecKHX peakuuil. [IpoBesenue peakiuii HOHHOTO 0OMeHa, OTpeIeeHne Cpeibl BOJHBIX
pacTBOpOB. 3aJJaHUS HA COCTABJICHUE HOHHBIX peaKLuil

Paznex 3. CTpoeHue U CBOMCTBA HEOPraHMYECKHUX BEIECTB
Tema 3.1. OcHoOBHOe cojiepkaHne OK 01.
Knaccudukanpus, Teoperuueckoe ooyuenue OK 02.
HOMeHICTatypa 1 [Tpenmer Heoprannueckoi xumuu. Kinaccuduxaiys HeopraHuueckux BemiecTs. IIpocTsie U cioxkHbIE IK 1.1.
cTpocHue BeniecTBa. OCHOBHBIE KITACCHI CIIOXKHBIX BEIIECTB (OKCHBI, THAPOKCHIBI, KHCIOTHI, COMN). B3anMocBs3b
HCOPraHHICCKUX HEOPraHUYECKMX BEIIECTB. ArperaTHble COCTOSHMS BELIECTBA.
BCIICCTB Kpucrannudeckne u amopdHble BemecTBa. THITBI KpUCTATUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAS,

MOHHas, METAJUTNYecKas). 3aBUCUMOCTh (PU3UUECKIX CBOMCTB BEILECTBA OT THUITA KPUCTATUTUIECKON

penreTky. 3aBUCHMOCTh XUMUYECKOI aKTHBHOCTH BEIIECTB OT BHa XUMUYECKOH CBSI3H M THIIA

KPHUCTAJUINYECKON permeTkH. [[puauHbl MHOT00Opa3us BEIIeCTB

IIpakTuyeckoe 3anaTne Ne 4 HomeHkaTypa HEOpraHMUECKUX BEILIECTB: Ha3BaHHE

BEIIECTBA MCXO/Is M3 UX XMMHYECKOH (POPMYITBI MITH COCTABICHHE XUMUYECKOI (hOpMYJTBI HCXOIS U3

Ha3BaHUs BemecTBa o mexxayHapoanoi (MIOIMAK) nnm TpuBHanbHOM HOMEHKIIATYPE.

IIpakTuyeckoe 3ansitue Ne S.PemieHve nmpakTHdyeckux 3afaHUil MO KiaccUpUKAIUHU,

HOMEHKJIAType M XUMHYECKUM (HOpMyIaM HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX KIAacCOB (yrapHBIU ras,

YIJIEKUCITBIN Ta3, aMMHaK, ralieHasi H3BeCTh, HeralieHast U3BeCTh, MUThEBast CoJla M APYTHX): HA3bIBaTh U

COCTaBIISITH (POPMYITBI XUMHYECKUX BELIECTB, ONPECIATh MPUHAICKHOCTD K KIIacCy.

HcrouyHnkyu XUMHUECKON HHPOpMaIH (CPeICTB MacCcOBOi HHpOpMaIH, ceTb VIHTepHET u ApyTue).

[Touck napopManuu 1Mo Ha3BaHUAM, HACHTHPUKATOPAM, CTPYKTYPHBIM (hopMyiaMm
Tema 3.2. OcHoOBHOe coepkaHmne OK 01.
Dusuko-

Teopernueckoe o0yyenue
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XUMHYECKUE Mertamibl. O6mue ¢u3ndeckue U XUMHUYECKUE CBOWCTBa MeTaiuioB. CrocoObl MOydeHus. 3HAYEHUE OK 02.
CBOMCTBA METAJIJIOB M HEMETAUIOB B IMPUPOJE M KU3HEACATEIbHOCTH 4YEJIOBEKa M opraHuzMoB. Kopposus K 1.1.
HEOPraHMYEeCKuX METAJUIOB: BUJIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU
BCILIECTB Hemeramnpl. OOmue ¢u3ndeckue M XHMHUYECKHE CBOMCTBA HEMETA/UIOB. T[HWIHMYHBIE CBONCTBA

HemerawioB 1V— VII rpynn. Knaccudukaius 1 HOMEHKIATypa COeTUHEHUH HeMeTaoB. KpyroBopoTsl

OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB (OKCHI0B, THAPOKCUIOB, KUCIIOT,

coJied u z1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILECTB, BOJAOPOIHBIX COCIMHEHUH,

BBICIIMX OKCHJIOB U TMJIPOKCUIOB

IIpakTuuyeckoe 3aHsaTHe Ne 6.CocraBienue ypaBHEHHII XMMHUYECKHX PEAKIHMA C ydacTHEM

IIPOCTBIX M CIOKHBIX HEOPraHMYECKUX BEILECTB: METAJJIOB M HEMETAIOB;, OKCHJIOB METAJUIOB,

HEMETAJIOB U aM(OTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAaHMM U aM(OTepHBIX

TUIPOKCUIOB; HEOPIraHUUYECKUX COJIEH, XapaKTEPU3YIOIUX X CBOMCTBA.

IIpakTuyeckoe 3ansiTue Ne 7.PeiieHre NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKHUX 3aIaHUI HA

CBOWCTBA, COCTaB, MOJIyueHHE U 0e30MacHOe MCIOJIb30BaHUE BAXKHEHWIIMX HEOPraHMYECKUX BELIECTB B

OBITY M IPAKTHUUYECKON AEATEIIbHOCTU YeIOBeKa
Tema 3.3. OcHoBHOe coepkaHmne OK 01.
Wnentudukarys JlabopaTtopHuasi padora Ne2 «Mnentudukanus HEOPraHUYECKUX BEIIECTBY. OK 02.
HECOPraHHICCKUX Pemenne skcnepuMEHTAIBHBIX 3a7ady MO XMMHYECKHM CBOMCTBAM METAIIIOB M HEMETAIJIOB, IO OK 04.
BCIICCTB PAaCIIO3HABAHMIO U MOJIYYEHHUIO COCIMHEHUM METAIIJIOB U HEMETAILIIOB.

Nnentudukanuss HEOpPraHMYECKUX BEIIECTB C HCIOJb30BaHHEM MX (PU3UKO-XHUMUYECKUX CBOICTB,

XapaKTepHBIX KadeCTBEHHBIX peakuui. KauecTBeHHblE peakuuu Ha Cyibdar-, kKapOOHAT- U XJIOPUI-

AQHUOHBI, Ha KATUOH aMMOHHS
Pa3znen 4. CrtpoeHue U CBOIICTBA OPraHUYECKHMX BeLECTB
Tema 4.1. OcHOBHOE coepxkaHue OK 01.
Knaccnduxanus, [TosBneHue U pa3BUTHE OPraHUYECKON XUMHUU Kak Hayku. [IpenMer opraHnueckodl xumuu. Mecto u TIK 1.1.
CTPOECHHE U 3HAUYEHUE OPTaHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIaTypa XHUMHYECKOE CTPOEHHE KaK MOPSAIOK COEJUHEHMsS] aTOMOB B MOJIEKYJIE COTJIACHO WX BaJEHTHOCTH.
OpraHNYECKNX OCHOBHBIE TOJIOKEHHSI TEOPUU XUMHUYECKOIO CTPOEHMsI OpraHMuYecKux coennHeHuil A.M. byrtneposa.
BeIleCTB VYrinepoaHblii CKENeT OpPraHudyeckol MOJIEKYJbl. 3aBUCHUMOCTh CBOICTB BEIIECTB OT XHMHYECKOIO

CTpOeHHS MOJIeKy. M3oMepus 1 u3oMepsl.
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[Tonsatue o QynkuuonanbHo rpymme. Pagukan. IlpuHnunel kiaccuukanum — OpraHUYECKUX
coeMHEeHN. MexxyHapoiHas HOMEHKJIaTypa U HPUHIUITBI HOMEHKJIATYPbl OPraHUYECKUX COCTMHEHUN.
[TonsiTue 06 a3oTcoAep KalUX COCAMHEHUSAX, OMOIOTUYECKH aKTHUBHBIX BelIecTBaxX (yrieBoaax, KUpax,
OeNKax | Jp.), BLICOKOMOJIEKYIISIPHBIX COSTMHEHUSX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKaneCKne 3aHATHHA

IpakTuuyeckoe 3aHaTHE Ne 8 Homenkiarypa OpraHMYeCKUX COEAMHEHHI OTIENbHBIX KIACCOB
(HaCBIH_IGHHBIe, HCHACBIINICHHBIC W apOMATHYCCKUC YTJICBOJAOPOIbI, CIMPTHI, (I)CHOJIBI, aAJIbJACTUABI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) COCTaBJICHHE IMOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT
OpraHU4Y€CKUX BCIICCTB OTACIBHBIX KJIACCOB, HCIIOJIB3Yyd HMX Ha3BaHUA 110 CHUCTEMAaTHYECKON U
TpHBHaHbHOﬁ HOMCHKIJIATyp¢C (STHHGH, AlCTHUJICH, I'NIMICPHUH, (1)CHOJ'I, (I)OpMaJ'IbIlel"I/II[, YKCyCHas KHUCJIOTa,
[JIALIKH).

IIpakTuyeckoe 3ansaTme Ne 9. Pacuerbl mnpocteitmeid ¢GopMmysabl OpraHMYEcKON
MOJICKYJIBI, ICXOJIS U3 3JIEMEHTHOTO cocTaBa (B %0)

Tema 4.2.
CBoicTBa
OpraHUYECKUX
COCIMHEHUU

OcHoBHOe coepxkanue

Teopernueckoe o0yyenmne

@DU3MKO-XMMUYECKUE CBOICTBA OpPraHUMYECKMX COCIUHEHUH OTHENbHBIX KJIACCOB (0COOEHHOCTH
KJIaCCU(pUKALMU U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psia U ol1iast popMysia; H30Mepus;
¢buznyecKkue CBOMCTBA; XMMUYECKUE CBOWCTBA; CIIOCOOBI MOITYUEHUS ):

JlaGopaTopHasi pabora Ne3 [Tonydyenre n XUMHUECKHE CBOMCTBA MPEIETbHBIX
YTJIEBOJOPOIOB (2JTKAHOB)

Teopernueckoe o0yyenue

[IpenenbHble YIIIEBOMOPOILI (IKaHBI W IMKJIOANKaHbI). ['OpeHHe MeTaHa Kak OJMH W3 OCHOBHBIX
UCTOYHHKOB TEIIa B MPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YIJIEBOAOPOAOB, HAXOXK/CHHUE B
NPUPOJIC U IPUMEHEHHUE aJTKAaHOB;

Teopernueckoe o0yuenune

HenpeiebHbIe (AJIKEHBI, aJTKUHBI U aJIKaJAUEHbl) U apOMaTHUECKUE YTIIeBOAOPOAbL. ['opeHue ameruieHa
KaK HCTOYHHK BBICOKOTEMITEPATYPHOTO TUTAMEHH TSI CBAPKH U PE3KH METAJUIOB

Teopernueckoe o0yyenue

KHCIJIOPOJICOICPIKAIINE COSTUHEHUSI (CIUPTHI U (PEHOIBI, KApOOHOBBIE KUCIOTHI M DPUPHI, ATBJACTUIBI U
KETOHBI, XUPBI, yriaeBojsl). [IpakTudyeckoe NpUMEHEHUE OSTUJICHIJIMKOINS, TIHIEepUHa, (eHona.
[Ipumenenue dopmanpaeruaa, amneTanbJIeruaa, YKCYCHOM KHCIOTBH. Mplla Kak coJin BBICIINX

KapOOHOBBIX KUCJIOT. MOIOIIHE CBOHCTBA MbLIa

OK 01.
OK 02.
OK 04.
IK 1.1.
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JlabGopaTopHasi padotra Ned [Monyuenne u XUMUYECKHE CBOMCTBA HEMPEETBHBIX
YIIIEBOJIOPOJIOB

— a30TcojepxKallirie COeTUHEHUs (AMUHBI 1 aMUHOKUCIIOTHI, O€JIKH ). BEICOKOMOIEKYISIpHBIE COSMHEHMUS
(cunTeTMYecKMe M OMOJIOTMYECKU-aKTUBHBIC). MoOHOMEp, TOJUMEp, CTPYKTYpPHOE  3BEHO.
[Tonumepusanus 3TUaeHa KaK OCHOBHOE HAIllPaBJICHUE €r0 UCIOJIb30BAHUS.

['eHeTnueckas CBsA3b MEXKY KJIIACCAMU OPTAHUYECKUX COCIMHEHHUI

JlabopaTopHas padora NeS Ventudukanus anbaeruaos, KapOOHOBBIX KUCIOT U
MbLIa HA OCHOBE (DYHKIIMOHAILHOIO aHAIH3a

IIpakTuyeckue 3aHATUSA

IIpakTnueckoe 3ansTue Ne 10 CpoiicTBa OpraHMYECKHX COCIMHEHUM OTJIEJIBHBIX

KJIaCCOB (TpuBHMaJbHAs M MEXKJIyHapOAHAas HOMEHKIATypa, XHMHUYECKHE CBOICTBa, CHOCOOBI
MIOJIyYEHUs1): MpeebHbIE (AIKaHbl U HUKIOAIKAHbI), HEMIPEAEIbHbIE (aJIKEHBI, AIKUHBI U aJIKaJUEHBbI) U
apOMaTUYeCKUEe YIJIEBOJIOPOJIbl, CIUPTHI U (PEHOJbI, KapOOHOBBIE KHUCIOTHI U 3(UpPHI, aldbAerujbl U
KETOHbI, aMUHBl M aMHUHOKHCIIOTBI, BBICOKOMOJEKYJISIDHbIE COCAMHEHUs. 3aJaHus Ha COCTABICHHE
YpaBHEHMH XMMMYECKMX PEAaKLMH C y4yacTHEM OpPraHMYECKHX BEIEeCTB Ha OCHOBAaHMM HMX COCTaBa U
CTPOCHHUS

IIpakTuueckoe 3ansaTue Ne 11 CocraBieHwe cxeMm peakiuid (B TOM YHCIE TIO
IPEAIOKEHHBIM  IIETIOYKaM — IIPEBpAIEHUM), XapaKTepu3ylONIMX XHMHYECKHE CBOHCTBA
OpPraHUYECKUX COECTUHEHUH OTAEIBHBIX KJIACCOB, CHOCOOBI MX IMOJYYEHHsS U Ha3BaHHWE OPraHHMYECKUX
COCIMHEHMH 110 TPUBUAIBHON WIIM MEKIYHAPOAHON CHCTEMAaTUYECKOM HOMEHKIIATypeE.
IpakTnueckoe 3ansitue Ne 12 Pemenne npakTuko-opuEHTHPOBAHHBIX TEOPETHYECKUX 3a[aHUM
Ha CBOMCTBA OPraHUYECKUX COCIMHEHUN OTIEIbHBIX KJIACCOB

IIpakTuueckoe 3anaTue Ne 13[Ipespaienns OpraHuYeCKUX BEIECTB P HATPEBAHUH.
[lonydeHune 3TUIEHA U U3yUEHUE €T0 CBOMCTB. MOIETMPOBAaHUE MOJIEKYJ U XUMUUECKHUX MPEBpaIleHU
Ha pUMepe dTaHa, FTUJICHA, alleTHIIeHa U JIp.

Tema 4.3.
Nnentuduxarms

OcHOBHOE coIepKaHHe

Teopernueckoe o0yyenue

OK O1.
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OpraHUYECKUX buooprannueckue coenunenus. Ilpumenenne u Ouonoruyeckass pojib yriaeBogoB. OKucieHHe OK 02.
BEILIECTB, UX yIJIE€BOJAOB — MCTOYHMK HHEPrMM JKUBBIX OpraHu3MoB. OOnacTu NpPUMEHEHHs aMHHOKHUCIOT. OK 04
9 .

3HAYCHIUE 1 [IpeBpamenust OenkoB NHIMM B oOpranu3Me. buonornyeckue ¢yHkuun OenkoB. buonormueckue

(GyHKLIMU )XUPOB. Pojb OpraHnyeckoil XUMHUM B peLIEeHUH Ipo0JIeM MUILEBOM 6e3011acHOCTH IIK 1.1.
HpI/IMeH?HI/Ie B Ponp opraHuueckoii XMMHUHM B PELICHUU MPOOJIEM SHEPreTUYecKoi Oe30macHOCTH, B Pa3BUTUHU
OBITOBOH U MEIMLUHEL, CO3JAHUM HOBBIX MATE€PUAJIOB, HOBBIX HCTOYHUKOB DHEPTUM (AILTEPHATUBHEIE HCTOUHMKU
IIPOM3BOJICTBCHH | sHepruu). OnacHOCTh BO3EHCTBUS Ha JKUBbIE OPIaHNU3Mbl OPIaHMUECKUX BEIIECTB OT/IEIbHBIX KJIACCOB
O JIEeATEIBHOCTH | (YIII€BOMOPOABI, CHUPTHI, (EHONBI, XJIOPOPraHWMYECKUE NPOU3BOAHBIC, ANBJIETHIBI M JIP.), CMBICH
YyeoBeKa MIO0Ka3aTessl MPEIENbHO JIOMYCTUMOM KOHIICHTPALUU

IIpakTuyeckue 3aHATUSA

IIpakTudeckoe 3ansaTue Ne 14 “Unenrtuduxanus OpraHMYECKUX COEIMHEHUH OTIENbHBIX

kjaccoB” MneHTudUKanys OpraHMYecKUX COEAMHEHUI OTAEIbHBIX KJIACCOB (Ha NMpUMepe allbJeru0B,

KpaxMmaJia, yKCyCHOM KHCJIOTBHI, OCJIKOB H T.II.) C MCIOJB30BAHUEM UX (PH3UKO-XMMHUYECKHX CBOWCTB U

XapaKTepHBIX KadeCTBEHHBIX peakuuil. [leHarypanus Oenka npu HarpeBaHuu. l[BeTHble peakuuu

0enkoB. BO3HMKHOBEHHE aHATUTHYECKOTO CHUTHAJA C TOYKM 3PEHUS XUMHYECKHX IPOLECCOB IPH

IPOTEKaHUU Ka4yeCTBEHHON PeaKlMy, NO3BOJISAIOIIEH HASHTU(GHUIUPOBATH NPEAJIOKEHHbIE OPraHUUECKUe

BEIIIECTBA
Pa3I[eJ1 5 Kunernueckue u TEPMOINHAMUNYIECCKHUEC 3AKOHOMEPHOCTH IPOTCEKAHUA XUMHUYCCKHUX

' peakuui

5.1.CkopocTb OcHOBHOe cojiepkaHne OK 01.
XUMHUYECKHUX Teopernyeckoe o0yuenue OK 02.
pEAKILIUH. CKOpOCTh peakiluy, €€ 3aBHCHMOCTh OT pa3IMYHBIX (PaKTOPOB: TPHUPOJBI pEarupyroliux BEIIECTB, IIK1.1
XyUMHUueckoe KOHIIGHTPAllMM pEearupyloomux BEIIeCTB, TEMIEpaTypbl M IUIOMIAAM PEAKIHOHHOM IOBEPXHOCTH.
ABHOBECIE TeroBble 3G (EKTHl XUMUYECKUX peakiuil. DK30- U 3HAOTepMUYeckue, peakuuu. OOpaTuMOCTb
p peakuuii. XUMHYECKOE PpAaBHOBECHE U €ro CMEIIeHHWEe TOoJ JeWCTBUEM pa3IUYHBIX (PaKTOpoB

(KOHIIEHTpaIMs pEeareHTOB WJIM TPOJYKTOB pEaKIWH, JaBJICHHWE, TEeMIleparypa) UIsl CO3TaHHs

ONITUMAITLHBIX YCIIOBHU MPOTEKAHUS XUMIUYECKUX TporeccoB. [Ipunmmm Jle [larense
Pa3nea 6. PacTBopbI

Teopernueckoe odyuenue
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PactBopenue kak Qusuko-xuMmuyeckuii mpomecc. PactBopsl. CrocoObl MPUTOTOBJIECHUS PAaCTBOPOB.
PacTtBopuMocTs. MaccoBass [ons  pacTBOpeHHOro BemiectBa. CMBICH IOKaszarenas IPeneiabHO
JIOITYCTUMOMN KOHIIEHTPAIMH U €0 UCIOJIb30BAHNE B OI[CHKE IKOJIOTHYECKOI 0€30MacHOCTH.

y 2
HpaBHna 3KOJOTHYCCKH uenec006pa3H0ro INOBCACHHA B 6I)ITy H TPpyAOBON HOCATCIBHOCTU B HLEIAX
COXPAHEHHUS CBOETO 3/I0POBbSI U OKPYKAKOUIEH MPUPOJHON CPEAbIL, ONACHOCTh BO3JCUCTBHS HA KUBbIC
OpraHu3Mbl OIIPEACTICHHBIX BEIICCTB.
Pazpnen 7. XuMus B OBITY U IPOU3BOACTBECHHOM JAeATEIbHOCTH Y€JI0BEKA OK 01.
7.1. Xumus B OcHoOBHOE coIep:KaHue OK 02.
OBITY 1 i} N} } OK 04.
HpOI/I3BOJ:[CTBeHH Hogeimme I[OSTI/I)KGHI/UI XI/IMI/ILIG‘!’CKOI/I HayKI/IvI/I XAMHUYECKON TEXHOJOrnMu. Pojib XMMHHU B 00ecIieueHHn OK 07
ﬁ eaTeILHOCTH 9KOJIOTHYCCKOH, SOHCPICTUICCKON U IMNIICBOU 6630H8.CHOCTI/I, Pa3BUTHU MCIHUIIUHBI. HpaBI/ma IIOHUCKa U 2 '
On AL aHamM3a XUMHUYECKOW HWH(POPMALMU W3 PA3JIMYHBIX HMCTOYHUKOB (HaydHass W y4deOHO-HAaydHas TIK.1.1
ICIIOBCKA TuTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb UHTepHeT)
IIpomexxyTouyHast arTecTanus no AucuuIviube (augdepeHuupoBaHHbIi 3a4eT) 2
Bcero 72
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3. YcaoBus peaju3anuu NporpaMmmbl 0011e00pa3oBaTeIbHOM TUCHUTLIHHBI
3.1. TpeGoBaHusi K MHUHUMAJIBHOMY MAaTePUAIbHO-TEXHUYECKOMY

o0ecrnmeYeHnIo

JUist peanu3auuyd MpOrpamMMbl JUCHUIUIMHBL JOJDKHBI OBITh MPETyCMOTPEHBI
CIEyIOIINEe CHEIUAbHbIC MOMEIICHUsS: y4eOHBIH KaOMHET XUMHHM W/WIN y4eOHOI
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4eOHOro KaOuHeTa (HALJISIHbIE TOCO0OUs): HaOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYyJ, MOJEIU KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKLIUU TPOCTBIX U CJIOKHBIX BEIIECTB W/WUJIM KOJUIEKIMH TOJIUMEPOB; KOJUICKIUS
TOPHBIX MOPOJ W MUHEpanoB, Tabinuna MenzaeneeBa, yueOHble (QUIBbMBI, HU(DPOBBIE
o0pa3oBaTelIbHbIE PECYPCHI.

Texnuyeckue cpeacrsa  00y4YeHUsI:  KOMIIBIOTEp C  YCTPOMCTBAMH
BOCIIPDOU3BEJEHUSI  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  BKPaHOM,
MYJIbTUMEINNHASA TOCKA, YKA3Ka-IIPE3CHTEP Il IPE3CHTALIUM.

OoOopynoBanue Jjiaboparopuu U padouMx MecT Ja0OpaToOpuMM: MEH3YpPKH,
NUIETKU-KaNeIbHULbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEAMETHBIE U IOKPOBHBIE
CTEKJIa, TUIAHIIETHI JUIsl KaleJIbHBIX peakinii, pribTpoBaibHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, PE3UHOBbIE NPOOKH, (PoHapuKH, HAOOp PEaAKTHBOB,
CTEKJISIHHbIE TaJIOYKH, IUTATUBBI I NPOOMPOK; MEpHBIE IWJIMHIPHI, BOPOHKHU
CTEKJIIHHbIE, BOPOHKMU JenuTelbHble IuHapudyeckue (50-100 wmut), cTynku c
nectukoM, (apdopoBbie dYalIKd, NUHLETH, (QUILTPHI OyMakHbIE, BaTa, MapJs,
YacoOBBIE CTEKJIA, AJIEKTPOIUIUTKH, J1abOpaTOpPHBbIE LITATUBBI, CIHPTOBBIE TOPEIIKH,
CIIMYKHU, MPUOOp IJsl MOJy4yeHUs ra3oB (WM NpoOUpKa C Ta300TBOJHON TpYyOKOi),
JiepKaTeNn sl MPOOUPOK, CKISIHKH JUIsl XpAaHEHHUs] PEakTHUBOB, Pa3AaTOUYHbIC JOTKHU;
xumudeckue crakanbl (50, 100 u 200 mun); mimaTead; MUHIETHI; TUTEIbHbIC IIUIIIIBI;
CEKyHIOMEPHI (TaliMepsl), MepHbIe pooupku (Ha 10-20 M) u mepHbie K00bI (25, 50,
100 u 200 M), BoasiHass OaHst (MM TEPMOCTAT), CTCKIISTHHBIC TMAJOYKUA; KOHUYECKUE
K0J10b1 11 TUuTpoBaHus (50 u 100 mi1); MHAMKATOPHBIE MOJOCKU Ui onpenenenus pH
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Y CTaHJApTHAs WHIMKATOPHAs IIKajia; YHUBEPCAIbHBIM MHAUKATOP; NUIETKU Ha 1, 10,
50 ma (wmm go3aropel Ha 1, 5 u 10 mur), OropeTku sl TUTPOBAHUS, MEIUIIUHCKHE
mmpuiel Ha 100-150 mi, mabGopaTopHble W/WIKM aHANUTUYECKUE Bechl, pH-MeTpsl,

CYIIMJIBHBIN 1mIKad, U Jp. 1abopaTopHOE 000pYI0BAHUE.

3.2. UndopmanuonHoe odecrnevyeHne peaju3alu NPorpaMmmbl

Jinst  peanmzanuu  mporpaMMbl  OMONMMOTeYHBId  GOHA  00pa3oBaTEIbHOMN
OpraHU3alMA YKOMIUICKTOBAH TI€YAaTHBIE W/WIW DJIEKTPOHHBIE 00pa3oBaTeNbHBIE U
uH(OPMAIIMOHHBIE  PECypChbl,  PEKOMEHJIOBAaHHBIE  JUIsI ~ HUCIIOJIb30BAaHUSA B

00pa3oBaTeILHOM IpOIIECCe.

3.2.1. [leyarHsle u3ganus

1. Audunorenona, M. B. Xumus: yueOHUK U IPAKTUKYM ISl CPEAHETO
npodeccuonanbHoro obpaszopanus / M. B. Andunorenora, A. B. babkos,

B.A. [TonkoB. — 2-e u3n., ucnp. u gon. — Mocka: M3gatensctBo HOpaiit,
2022— 291 c.

2. llleromuxuna, H. A. O6mas xumus: yaeOnuk ais CI1O / H. A. llleronuxuna,
JI. B. MunaeBckasi. — Cankrt-IletepOypr: Jlans, 2021 — 164 c.

3 Huxonbckuit, A. b. Xumus: Y4eOHUK U TIPAKTUKYM TpOodEeCcCUOHATHLHOTO
obpazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3n.,

nepepad. u gon. — Mocksa: UznarensctBo FOpaiit, 2022 — 507 c.

4 Xumust: yaeOHHK [Tt CpeHero npodeccrnonanbHoro oopaszosanus / F0. A.

Jle6enen, I'. H. ®aneeB, A. M. T'omy6e, B. H. Illanoman; mox oOmei

penakmueit I'. H.
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daneeBa. — 2-¢ uza., nepepad. u gon. — Mocksa: U3patenscTtBo FOpair,

2022 —431 c.

3.2.2. JIonoIHUTEIbHBIC HCTOUYHUKU
1. YepuuxoBa H. 1., Memepsikoa E. B. Pemaem 3agaum mo xXumuu

camocTosTeNbHO: yueOHoe mocodue / H. FO. Uepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlanp, 2022 — 328 c.

2. PesnukoB B. A. CO0pHUK ympaXHEHHWI M 3a7a4 MO OPraHUYEeCKOW XUMUU:

yaeoHoe nocooue / B.A. PesnukoB — Cankr-IlerepOypr: Jlanb, 2021 — 226 c.

3.Kamyctuna A. A., Xampuenko WM. T., Jlmbanor B. B. OO6mas wu
Heopranudeckas xumus. [Ipaktukym / A. A. Kamycruna, U. I'. Xanpuenko, B.B.

JIn6anoB — Cankrt-IlerepOypr: Jlanb, 2020 — 152 c.

3.2.3. ntepHeT-pecypc
3.2.4.
1.hvsh.ru — Xypuan « Xumus B KOS,

2. https://postnauka.ru/themes/chemistry — nexiuu mo XuMuu Ha cainTe

[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomynsipHbrit

OPOEKT «DJIEMEHTHl bONBIION HaykW» MaTeMaTHKa, aCTPOHOMHsS, HAayKH O
XKU3HHU, Hayku o 3emsie). HoBocTH Hayku, KHUTH, HAYYHO-TIOMYJIPHBIE CTaThH,

JICKIINH, DOHIUKJIOIICINH.

3. http://gotourl.ru/4785  (http://www.hij.ru/) Caiit Hay4HO-TIONYJISPHOTO
KypHajia «XUMUs U )KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TMCTaHIMOHHOTO OOyUY€HMsI, HaNpaBJIEHHAs B IIEPBYIO O4Yepe/Ib Ha

IMOATOTOBKY K oJmMIIMagam BCEX ypOBHefI — OoT HIKOJIBHBIX a0

Mexnynapoanoil. CalTCOaepKUT OTPOMHOE KOJWYECTBO 3aJ1a4, CrPYHIHUPOBAHHBIX
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KaK 10 TEMaM, TaK ¥ 1o onuMmiuaaam. [1o BcemM 0CHOBHBIM pazfenaM XUMMUU NPUBEAEH
TEOPETUYECKU I
MaTepHua u pa3o0paHbl PEIICHUS TUTTOBBIX 33/1a4.

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pIuHbIi caliT 0
CBOMCTBaX XUMHUYECKUX JICMCHTOB.

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii Caiit
OHJIAH-00pa30BaHus, 00Pa30BaTEIBHBIX KYPCOB M BUACOICKIIUN JIJISl ITKOJILHUKOB,
CTYJCHTOB U yuuTesel. ECTh HECKOIBbKO KypCOB 110 XHMHH.

7.http://www.xumuk.ru Caiit o Xumun: KJIaCCHYECKUE YUeOHUKH, CIIPABOYHHKH,
SHIIUKJIOTICIH, TIOUCK OPTaHUYECKUX M HEOPTAaHUYECKUX PCAKIIHA, COCTABJICHUE
YPaBHEHUN pEeaKLIU.

8.http://orgchemlab.com/ Caiit, mocBsmEHHBIN PaKTHYECKOH paboTe B
naboparopuu
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4. KoHTPOJIb U OLIEHKA Pe3yJbTATOB 0CBOEHMsI 00111e00pa30BaTeIbLHOM
AUCIHUTJIMHBI

KoHTposs 1 o1ieHKa pe3ynbTaToB 00yUYeHHUs OCYIIECTBISETCS Mpero/iaBaTeieM
B MIPOIECCE MPOBEICHUS IPAKTUUECKUX 3aHITUH U 1a0OpPaTOPHBIX padoT,
TECTUPOBAHMS, a TAK)KE BHIMTOJTHEHUS 00YJIArOITUMUCS WHANBUYJTbHBIX 3a1aHHH,
MPOEKTOB, UCCIEN0BaHUN. Pe3ybTaThl 00yUeHHs ONPEEISAIOT, YTO 00ydarouuecs
JOJKHBI 3HaTh, TOHUMATh U IEMOHCTPUPOBATH O 3aBEPILICHUH U3YYCHUS
JTUCIUTIITAHBI.

s bopMupoBaHUsi, KOHTPOJIA U OIEHKH PE3yJIhTaTOB OCBOSHUS YUeOHOMN
JVCHIUIUIMHBI UCTIONIB3YETCSl CUCTEMAa OLICHOYHBIX MEPOIIPUSTHH, MPEICTABISIONMIAs
€000 KOMIUIEKC YIeOHBIX MEPOIIPHUATHIA, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00ydeHUS
u chopmymnupoBaHHbIX ¢ yaeTom @I'OC COO (mipeaMeTHbIe pe3yabTaThl 10
mucuumumnae) u GI'OC CIIO.

THunbl OI€CHOYHbIX
Ne (OK/MIK Monyas/Paznen/Tema PesyabTaT 00y4yenus .
MepONpPUSITHIA
| | OcHoBHOE comep:kaHue
1 DopMyIHPOBATH
Pazngen 1. OcHoBBI
0a30BbIe MOHATHS U
CTPOEHHUS BellecTBa
3aKOHbI XUMMH
1.1 OK 01. |Ctpoenue aTomMOB CocTaBnsTh 1. Tect «Ctpoenue
XUMHUYECKUX DJIIEMEHTOB | XUMUYECKHE (POPMYIIbI |aTOMOB XUMUYECKHUX
Y IPUPOJA XUMUYECKOM |COCTUHEHNUN B AJIEMEHTOB U IIPUPOIA
CBSI3U COOTBETCTBHHU CO XUMHUYECKOU CBSI3U».
CTENEHBIO OKUCIICHUs  |2. 3a7a4u Ha COCTABJICHHE
XUMHYECKUX XUMHUUYECKuX hopmyI
THunbI OI€CHOYHbIX
Ne |OK/MIK Monayas/Paznen/Tema Pe3yabTaT 00yuenus .
MeponpUsTHH
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9JIEMEHTOB, HCXOJIS U3
BaJICHTHOCTH U
AIIEKTPOOTPHUIIATEITEHOC
TH

JIBYXaTOMHBIX
COeMHEHU (OKCUOB,
Cynb(pUI0B, THAPHUIOB U
T.IL.).

3. 3amaHusa Ha
UCIIOJIb30BaHUE
XUMHUYECKON CUMBOJIUKH U
Ha3BaHUW COCIMHEHUU 110
HOMEHKJIaType
MEKTyHapOIHOTO COI03a
TEOPETHUYECKOU U
IIPUKIIATHON XUMUHU U
TPUBHAIBHBIX HA3BaHUU
JUISl COCTaBIICHHS
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX
COEIMHEHUI (OKCHUIOB,
CyNnb()UaA0B, TUAPUIIOB U
T.I1.) U JPYTUX
HEOPraHUYECKHUX
COEJIMHEHUH OTACIBHBIX
KJIaCCOB

1.2

DK 01.
DK 02.

[Tepnoanyeckuii 3aK0H
u tabmuma J[. 1.
MenpaeneeBa

XapakTepu3oBaTh
XUMUYECKUE PTIEMEHTBI
B COOTBETCTBUU C UX
MOJIO’KEHHUEM B
MEPUOANYECKON
CHUCTEME XUMUYECKUX
anemenToB J[.W.
MenneneeBa

1. Tect «Mertamnueckue /
HEMETaJUINUECKHUE
CBOMCTBA,
ANEKTPOOTPUIIATETHLHOCTD
U CPOJICTBO K DJIEKTPOHY
XUMHYECKHX DJIEMECHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM
1 TIOJI0KEHHUEM B
IIEPUOIUYECKON CUCTEME
XHUMHYECKHUX DJIEMEHTOB
J.1. MenneneeBay.

2. [IpakTyeckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXKTy CTPOCHHUEM aTOMOB
XUMHYECKHUX DJIEMEHTOB U
MEePUOIUYECKUM
W3MEHEHHUEM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U
UX COeIUHEHUH B

OK/IIK

Mopayas/Paznen/Tema

PesynabTaT 00y4yenus

Tunsl oleHOYHBIX
MeponpusTHI
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COOTBETCTBHH C
TTOJIOJKECHHUEM
[lepnonnueckon cucreme.
3. I[IpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKUE 3a1aHUS
Ha XapaKTepHu3aluio
XUMHYECKHX DJIEMEHTOB:
«Meramaeckue /
HEMETaJUINIECKHUE
CBOMCTBA,
AIEKTPOOTPUIIATEIBHOCTh
U CPOJICTBO K DJICKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 TIOJI0KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKHUX 3JIEMCHTOB
J.1. MenneneeBay»

2 p Xapakrepu3oBatb KonTposbHasi padora
aspen 2. TUTIBI XUMHYECKUX «CTpoeHne BelecTsa u
XuMHUYeCKHEe peakuuu .
peakuumii XHMUYeCKHe PeaKkunmy
2.1 DK 01. |Tumsl XUMHUYECKHIX Cocransate peakunnd  |1. 3agaun Ha coOCTaBIeHHE
DK 04. |peakmmii COCMHEHUSI, ypaBHEHUM peaKIIuii:
pasNoKeHus, OOMEHa, |— COeIUHEHUS,
3aMeIICHHUS, 3aMelIeHuUs], pa3I0KEeHHUS,
OKHCJINTEIILHO- oOMeHa;
BOCCTAHOBUTEJIbHBIC — OKUCITUTEIBHO-
peakiuu BOCCTAaHOBUTEIBHBIX
peakiuii ¢
MCIIOJIb30BaHUEM METO/IA
3JIEKTPOHHOTO OajaHca.
2. 3amauu Ha pacyeT
Macchl BEIIECTBA WIIH
00béMa
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wim 00bEMY 0JTHOTO
U3 YYaCTBYIOIIMX B
pEaKIuu BEUIECTB;
Ne |OK/MIK Mopnyas/Pazgen/Tema Pe3yabTaTt 00y4yeHnust Tamst onenotHELX

MeponpusTHI
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pacué€Thl

Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIINH, €CIIH
OJTHO M3 BEIIIECTB UMEET
IpUMECH

2.2

DNEKTPONUTHYECKAS
JVCCOITUAITAS U MIOHHBIN
oOMeH

CocTaBisATh ypaBHEHUS
XUMUYECKHX PeaKuu
MOHHOTO 0OOMeHa ¢
y4JacTuem
HEOPraHWYeCKUX
BEILIECTB

1. 3aganus Ha
COCTaBJICHHE
MOJIEKYJISPHBIX U HOHHBIX
peakIuii ¢ yqaacTueM
KHCJIOT, OCHOBAaHUM U
COJIeH, YCTAaHOBJICHUE
M3MEHEHHUS KUCIOTHOCTH
cpebl

2. JlabopaTopHas paboTa
"TUnbl XUMHYECKUX
peakui”

Pa3nen 3. CtpoeHnue u
CBOliCTBA
HEOPraHUYecKux
BellleCTB

HccaenoBarn
CTPOEHHE U CBOICTBA
HEOPraHM4YeCKHX
BeELIECTB

Kontpoabnasi paborta
«CBolcTBa
HEOPraHu4eCKHuX
BeLeCTB»

3.1

OK 01.

Knaccudukanms,
HOMEHKJIaTypa U
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudpuuuposatb
HEOpraHu4ecKue
BEIIECTBA B
COOTBETCTBUU C UX
CTPOEHHEM

1. Tect «HoMenknaTypa u
Ha3BaHHUE
HEOPraHUYECKHUX BEIIESCTB
HUCXO/ISl U3 UX XUMHYECKOU
dbopmyIbl UITH
COCTaBJICHHUE XMMHUYECKOM
bopMyIIbl UCXOS U3
Ha3BaHWUS BEIIECTBA 110
MEXKIYHAPOIHON UITH
TPUBUAJIBHOMN
HOMEHKJIaType».

2. 3aa4u Ha pacyeT
MacCOBOM /1011 (Macchl)
XHUMHYECKOTO 3JICMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTyeckue 3agaHus
10 KJ1acCH(pHUKaIUH,
HOMEHKJIaType U
XUMHUYECKUM (hopmyiam

OK/IIK

Mopayas/Pazngen/Tema

PesynbTaT 00y4yeHus

Tunsl oleHOYHBIX
MeponpusTHI
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HEOPTraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. ITpakTrueckue 3aaHusl
Ha ONpe/cICHUE
XHUMHYECKON aKTUBHOCTH
BEIIECTB B 3aBUCHMOCTH
BHJIa XUMHUYECKOU CBSI3HU U
THIIA KPUCTATUTMUECKOMN
peleTKn

3.2

DK 01.
DK 02.

DU3UKO-XUMHUUESCKHUE
CBOMCTBaA
HEOPraHUYECKUX
BECILIECTB

VYcranaBnmuBaTh
3aBUCUMOCTH (PU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHUYECKHUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Ke TUIIA
KPUCTALUTAYECKON
pELIETKU

1. Tect «OcobeHHoCTH
XMMHUYECKUX CBOWCTB
OKCHJIOB, KUCJIOT,
OCHOBaHMi1, aM(OTEPHBIX
TUJIPOKCUIOB U COJIEK.
2. 3aganus Ha
COCTaBJICHUE YPABHECHUH
XUMHUYECKUX PEaKIUM C
y4aCTHUEM MPOCTHIX U
CJI0KHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJLJIOB,
HEMETAJUIOB U
aM(}OTEPHBIX DIIEMEHTOB;
HEOPTaHUYECKHUX KUCIIOT,
OCHOBaHMI 1 aM(POTEPHBIX
TUAPOKCHUJIOB,
HEOPTraHWYECKUX COJIEH,
XapaKTePU3YyIOIIUX UX
CBOMCTBA U CITOCOOBI
MOJIyYCHHUSI.

3. IIpakTuko-

OK/IIK

Moayas/Pa3znea/Tema

Pe3yabTaTt 00y4yeHnust

THIBI OLIEHOYHBIX
MeponpusTHI
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OPHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHUS

Ha CBOMCTBA U NOJIyYEHHUE
HEOPraHWYECKUX BEIIECTB

3.3

OK 01.
DK 02.
DK 04.

Nnentuduxarms
HEOPTaHMIECKHUX
BEILIECTB

Uccnenosatb
Ka4eCTBEHHBIC PEAKIIUU
HEOPraHUYECKHUX
BEIIIECTB

1. IlpakTHko-
OpPUEHTUPOBAHHBIE
3aJIaHUS TI0 COCTABIICHUIO
XUMHUYECKUX PEAKLINAN C
y4acTHEM
HEOPTaHUYECKUX BEILIECTB,
UCIIOJIb3YEMBIX JJI UX
UJCHTU(UKAITUH.
2.JlabopaTtopHas pabora:
“UnenTuduxaius
HEOPraHUYECKUX
BEILECTB”

Pa3znen 4. Ctpoenue u
CBOliCTBA
OpraHMYecKuX
BelleCTB

HccaenoBarn
CTPOEHHE U CBOIICTBA
OpPraHuYecKux
BelIeCTB

Kontpoabnasi pabora
«CTpoeHue U CBOCTBA
OPraHN4YeCcKHX BelecTB

4.1

OK 01.

Knaccudukanms,
CTPOCHHE U
HOMCHKJIaTypa
OpTraHUYECKUX BEIIECTB

Knaccudunuponarts
OpraHUYEeCKue
BEIIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

1. 3amanusg Ha
COCTAaBJICHHUE HA3BAHUU
OpTraHUYECKUX
COEIMHEHUH TI0
TPUBHAIBHOUN WIIH
MEKTyHApOHOM
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3aganus Ha
COCTaBJICHHE MOJHBIX U
COKpaIICHHBIX
CTPYKTYPHBIX (hopMyJT
OPraHUYECKHUX BEIIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3ajauu Ha oTpeiesIeHue
npocreneit GopMyIbl
OPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 DJIEMEHTHOTO
coctana (B %)

OK/IIK

Moayas/Pa3znea/Tema

PesyabTaTt 00y4yeHnust

THIBI OLIEHOYHBIX
MeponpusTHI
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4.2

DK 01.
DK 02.
DK 04.

CsBoiicTBa
OpPraHUYECKUX
COEeIMHEHUN

Y cranaBiuBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHUX CBOMCTB
OPTaHUYECKUX BEIIECTB
OT CTPOEHUS MOJIEKYJI

1. 3aganus Ha
COCTaBJICHHE YPaBHEHUIN
XUMHAUYECKUX PEAKLINAN C
Y4aCTUEM OPTaHUYECKHUX
BEILIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOECHUS.

2. 3aganus Ha
COCTaBJICHUE YPABHEHUN
XUMHUYECKUX PEAKLIN,
WJUTFOCTPUPYIOLIUX
XUMHYECKUE CBOWCTBA C
y4E€TOM MEXaHU3MOB
IPOTEKAHUS JAHHBIX
pPEAKLIMI U TEHETUYECKOU
CBSA3U OPraHUYECKUX
BELLECTB Pa3HbIX KIJIACCOB.
3. PacueTHble 3a1auu o
YPaBHEHUSIM PEAKIUH C
y4aCTHEM OPraHUYECKUX
BELIECTB.

4. JJabopaTtopHas pabota
“IIpeBpamieHus
OpraHUYECKUX BEILIECTB
IIPY HarpeBaHUM"

4.3

OK 01.
DK 02.
DK 04.

Nnentuduxarms
OpraHUYECKUX BELIECTB,
UX 3HAYEHUE U
MIpUMEHEHUE B OBITOBOM
Y IIPOU3BOJICTBEHHOMN
JeSTEIbHOCTH YEJIOBEKA

HccnenoBarb
KaYECTBEHHBIC PEAKIUU
OPraHNYECKUX
COCJIMHECHMH OTJCIbHBIX
KJIaCCOB

1.IIpakTuko-
OPHUEHTUPOBAHHBIE
3aJIaHMs 10 COCTABJICHUIO
XUMHAYECKUX PEAKLINN C
y4aCTHEM OPTaHHYECKHUX
BEIIECTB, B T.4.
UCIIOJIB3YEMBIX IS UX
u7eHTU(UKAIINY B OBITY U
IPOMBIIIIICHHOCTH.
2.JlabopaTtopHas pabora:
“UnenTuduxanus
OpPraHUYECKUX
COCJIMHEHUIN OTJICIbHBIX
KJ1accoB”

Paznea 5.
Kunernuyeckue u
TEPMOAUHAMUYECKHE

Xapakrepu3oBaTb
BJIMSIHUE PA3JIMYHbIX
(¢axTopos Ha

OK/IIK

Monayas/Pa3znen/Tema

PesyabTaTt 00y4yeHnust

THIBI OLIEHOYHBIX
MeponpusTHI
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3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHYECKHUX peaKiuii

paBHOBecHEe U
CKOPOCTHh XUMHUYECKHUX
peakumi

5 DKO01. |CkopocTh xuMHUECKHX |XapaKTepu30BaTh [IpakTuxo-
DK 02. |peakiuii. XUMHUYECKOE |BJIMSHUE KOHUEHTPALUH | OPUCHTUPOBAHHBIC
paBHOBECHE pearupyronmx BeIIeCTB |TEOPETHUECKUE 3aaHus
Y TEMIIEPATYPHI HA Ha aHau3 (HaKTOPOB,
CKOpPOCTb XMMHUYECKUX |BJIMSIOIINX HA U3BMEHEHNE
peakuumn CKOPOCTH XUMHUYECKOHU
XapakTepu3oBaTh peakuuu. [Ipaktuko-
BIIMSIHUE U3MEHEHUS OPUEHTUPOBAHHBIE
KOHIIGHTpaIuu 3a/1aHusl HA IPUMEHECHUE
BEILIECTB, PEAKIIUU npuniuna Jle-Ilarense
CpeAbl M TEMIIEPATYPhl |11 HAXOXKICHUS
Ha CMELIEHUE HaIpaBJICHUS] CMEILICHUS
XUMHUYECKOTO paBHOBECHUS XUMUYECKON
paBHOBECHS peaKuuu U aHaJn3
(bakTOpOB, BIUSIONINX HA
CMEILIEHHE XUMHYECKOTO
paBHOBECHS
6 HUccaenoBarh
Pasaen 6. PactBophi HCTHHHBbIE PACTBOPBHI C
3aJJaHHBIMH
XapaKTepuCTUKAMHU
6.1 OK 01. |Ilonsitue o pactBopax |Paznuuars uctunasie |1. 3amaum Ha
DK 02. pacTBOpbI MPUTOTOBJICHUE
pPacTBOpPOB.
2. Ilpaktuko-
OPUEHTHUPOBAHHBIE
pacyeTHbIE 3a/1aHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOMA
Y IPOU3BOJICTBEHHOU
JEATEIIbHOCTH YeJIOBEKa
6.2 DK 01. [MccnenoBanue cBoiictB |Uccnenosars ¢pusuko- |JlaGopatopHas pabora
OK 04. |pactBopoB xuMu4deckue cBorucTa |“IIpurorosienue
UCTUHHBIX PACTBOPOB  |pacTBOPOB”
Il | IlpodeccuoHATBHO-OPHEHTHPOBAHHOE CO/IePKAHME (COAepKAHUE TPUKJIATHOTO
MO/1YJIAA)
Ne |OK/MIK Monyas/Paznen/Tema PesynabTaT 00y4yenus Tuib oneHOMHBIX

MeponpusTHI
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Paznen 7. OueHnuBaThb 3ammuTa Keiica (¢ yuerom
Xumus B ObITY U nocJieAcTBUs OLITOBOI | Oyny1eit
MPOU3BOJACTBEHHOM U MPOU3BOACTBEHHON |npodeccuoHAIbLHOM
AeAITeJIbHOCTH JAEeSATEeJIbHOCTH AeATEJILHOCTH)
yeJioBeKa YyeJIoBeKa ¢ MO3HIUi
IKO0JIOTHYECKOH
0€30MacHOCTH
DK 01. |Xumus B ObITY U OrneHUBaTh Keiic (c yuerom Oyaymieit
OK 02. |[TTpOU3BOJICTBEHHOM MOCJIEICTBHSI OBITOBOM | PO eCCHOHATHFHON
DK 04. |A€ATEIbHOCTH YENIOBEKA | M IPOU3BOJICTBEHHON | ICATEIBHOCTH)
OK 07. J:[G)ITCJ'IBHS)CTH YyelIoBeKa BO?MO)KHBIC TEMBI
C HO3ULIUHI KCHCOB:
[IK 1.1 AKOJIOTUYECKOM 1. IloTrennenne kMMaTa u
0e30macHOCTH BBICBOOOJK/ICHHE Ta30BBIX

THUAPATOB CO JTHA OKEaHA.
2. bynymue Matepuasl
JUISl aBUA-, MAIIMHO- U
IpUOOPOCTPOCHUSI.

3. HoBble MaTepuabl 1s
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX
penapaToB
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