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1 MACHOPT ITPOT'PAMMBI OBIIIEOBPA30OBATEJIbHOM JUCIIUILINHBI
XUMUA

1.1 Obs1acTh NpUMeEHEHHS POrPaMMBbI

Paboyas mporpamma MCTIONB3yeTCs Ul U3y9eHUs TUCIHUILTHHB XUMHUS TIPU peaTi3aiuu
OCHOBHOTO cpenHero obOpazoBanus B otmene CIIO KpacHomapckoro ¢mmana POY um. I'.B.
[TnexanoBa mo croermanbHOCTsIM 43.02.15 TloBapckoe u koHmuTepckoe jeno (6asoBast
MOJrOTOBKA).

[Iporpamma  paszpaborana ¢  yderom  [IpumepHoii  pabodeil  mporpammsbl
0011eo0pa3oBaTeNbHON AUCHUIUIMHBL «XUMHS» Ui MPO(ECCHOHATBHBIX 00pa30BaTeIbHBIX
opranusanuii, yrsepxaennoit ®I'bOY II1O UPIIO (ITpotoxon Nel4 ot 30 HosiOps 2022 1.)

1.2 TIpenBapure/ibHbIe KOMIIETeHUHH, C(OPMUPOBAHHBLIE Yy OOY4YAIOIIUXCHA 10
HAYaJIa U3yYeHUsl AUCIUTLIHHBI

Jlo usydyeHust oOuieoOpa3oBaTeIbHON NUCHUIUIMHBI OOy4aromiuiicss JOJDKeH o0najarh
3HaHUAMH, YMCHUSAMH U HABbIKaMU, IMOJYYCHHBIMH B IIPOUCCCC U3YUCHUA JUCHUIIINHBI Xnmus
MIPU OCBOEHUH OCHOBHOT'O OOIIIEr0 00pa3oBaHuUsL.

1.3 Mecto 00meo0pa3oBaTeIbHOl JUCHHMIJIMHBI B CTPYKTYpe OCHOBHOIi
npodeccuoHaJIbLHOM 00pa3oBaTeIbHON MPOrpaMMBbl

O6meoOpa3oBarenpHas JTUCHUIIINHA «XHUMUS»  SBISAETCS 0a30BOM  TUCIUATLTUHOMN
00111€00pa30BaTENIHHOTO MHUKJIA YI€OHOTO M1aHa 00pa30BaTEeIbHON MPOTPaMMBbI CTICIIHATBHOCTH
CIIO 43.02.15 TloBapckoe U KOHIAUTEPCKOE JIEIIO.

1.4 Ilestn 0011€00pa30BATENbHOM M CHUIITHHBI

dopMupoBaHHEe y OOYYArOIIUXCS TPEICTABICHUA O XUMHUYECKOHW COCTaBJISIOIICH
€CTECTBEHHO-HAYyYHON KapTHHbI MHpa KaK OCHOBBI MPUHSATUS PEHICHUH B JKU3HEHHBIX H
MIPOM3BOJICTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOTO MOBEICHUS B IPUPOIHOM cperie.

1.4.1 3apayu AMCHUILINHEL.

1) CdopmupoBaTh MOHATHE 3aKOHOMEPHOCTEH IPOTEKAHUSA XHUMHUYCCKHX IPOLECCOB M
SIBJICHUH B OKPYXaloIIeH cpeje, ISIOCTHOM HAyYHOW KapTHHBI MHPA, B3aHMMOCBS3H H
B3aMMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) Pa3BuTh yMEHHE COCTaBIIATH (POPMYJIBI HEOPraHMYCCKHMX M OPraHUYECKHUX BEIIECTB,
YpaBHEHHS XUMHUECKUX PEAKIIUN, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATh PE3YIbTATHI
XHUMHYECKUX IKCIIEPUMEHTOR;

3) CdopmupoBaTh HaBBIKH IMPOBEACHUSA MPOCTEUIIMX XHMHYECKUX DKCIIEPHUMEHTAIBHBIX
HCCIICIOBAaHUN ¢ COONIOJEHUH TpaBHi Oe30IacHOro OOpallleHHs C BELISCTBAMH U
XUMUYECKUM 000PYyI0BaHUEM;

4) Pa3BuTh yMEHHs HCIOJIH30BaTh HHM)OPMAIIUIO XHMHUYECKOTO XapaKTepa M3 PasInIHbIX
HCTOYHUKOB;

5) chopmupoBath yMEHHS NPOTHO3MPOBATH MOCIEACTBUS CBOEH JEATEIBHOCTH |
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHUMAHHE 3HAYMMOCTH JOCTHIKEHUH XUMHUYECKOW HAYKH M TEXHOJIOTHI
JUIS Pa3BUTHS COLIMATBLHON U IPOU3BOACTBEHHOM cep.

1.4.2. Tlnanupyemble pe3y/IbTaThl OCBOEHHUS 0011e00pa3oBaTeIbHOI AUCHUIIUHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO.



B pamkax mporpamMmbl y4yeOHOH AMCHUIUIMHBI —OOYYAarOIIMMHUCS  OCBAaWBAIOTCS
mnanoctHeie (JIP), metanpeamernsie (MP) u npeamerHsie pe3ynsTathl 6azoBoro yposHs (I1P6)
B cooTBeTCcTBUH ¢ TpeboBanusimu PI'OC COO.

Koapl
pe3yJbTaToB

HJIaHpreMLIe pe3yJjbTaThbl OCBOCHUA TUCHUIIJIMHBI BKJIKOYAK0T

JIP 06

TpynoBoe BocmHTaHWe: TOTOBHOCTH K TPYAY, OCO3HAaHHE IICHHOCTH
MacTepcTBa, TPYAOIIOOME; TOTOBHOCTh K aKTUBHOW  JEATEIBHOCTH
TEXHOJIOTHYECKOM W COLUMAIbHOM  HANpaBJICHHOCTH, CIHOCOOHOCTh
WHUIMAPOBATh, IUIAHUPOBATh M CAMOCTOSITEIBHO BBITIONHSATH TaKykO
NEeSTeNIbHOCTh; HMHTEpeC K pa3iMuHbIM cdepaM mpodhecCHOHATBbHON
NeITEeNbHOCTH, yMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp  Oymymieit
npodeccun U pearTn30BbIBaTh COOCTBEHHBIC KHU3HEHHBIE TUIAHBI; TOTOBHOCTD
U CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSIKEHUH BCEH
KHU3HU.

JIP 07

OKOJIOTUYECKOE  BOCHOHUTAaHME:  C(HOPMHPOBAHHOCTH  IKOJIOTHYECKOU
KYJIBTYPBI, IOHUMAaHHUEC BJIWAHNA COLUAIBHO-OKOHOMHWYECCKUX ITPOUCCCOB HA
COCTOSIHME TIPUPOJHONW W COIMAIBHOW Cpelbl, OCO3HAHUE TJIOOATBHOTO
XapakTepa OJKOJIOTMYECKUX MpoOjeM; IJIaHUPOBAaHUE U OCYILECTBJICHHE
JEUCTBUM B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUS LENel YCTOMYMBOIO
Pa3BUTHUSA YEJIOBEYECTBA; AKTUBHOE HENPUATUE JEHCTBUM, IPUHOCAIIUX BPEL
OKpYXXaloIllled  cpele; yMEHHE MPOTHO3UPOBATH  HEOJIArompUsTHbIE
9KOJIOTHYECKUE MOCIIEJICTBUS peITPUHUMAEMBbIX NeNCTBU,
MpeloTBpallaTh HMX; PACIIMPEHHE OIbITAa ACSITEIbHOCTH HKOJIOTHUYECKOU
HaIMpPaBJIEHHOCTH.

JIP 08

LleHHOCTh _HAYYHOIO TMO3HaHUA: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO  pa3BUTUSI HayKu U
OOLIECTBEHHOM  MPaKkTUKH, OCHOBAHHOTO HA  JMANOre  KYJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE S3BIKOBOM M UYUTATENIbCKOM KYJIbTYphl KakK CpelCTBa
B3aMMOJICHCTBUS MEXIY JIIOJbMHU U MO3HAHUS MHUpPA; OCO3HAHUE LIEHHOCTH
HAy4YHOM  JIEATENIbHOCTH, TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO U
HCCJIEJIOBATENILCKYIO I€ATEIbHOCTh HHIMBUAYAILHO U B TPYHIIE.

MP 01

OBajeHNe YHUBEPCAIbHBIMHU YU€OHBIMH IO3HABATENLHBIMU JEHCTBUIMMU:

a) 0azogvie nocuueckue Oelicmeus. CaMOCTOSTENHHO (OPMYIUPOBATH U
aKTyaJIH3UpOBaTh npooiemy, paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHaBJIMBaTh CYICCTBCHHBIN MPH3HAK WM OCHOBAHHS Uil CPAaBHCHHS,
KJIacCH(pHUKAIMH B 000OIIEHHUS; ONPEACIATh IeIN JeITeIbHOCTH, 3a1aBaTh
napaMeTpbl U KPUTECPHHM HX JIOCTHIKCHHMS, BBIABJISATH 3aKOHOMEPHOCTH H
IPOTUBOPEUYUS B PACCMaTPUBAEMBIX SIBICHUSX; BHOCUTh KOPPEKTHUBHI B
NesITeNIbHOCTh, OIICHMBATh COOTBETCTBUE pE3yJNbTAaTOB IIEJSIM, OIICHUBAThH
PHUCKHU TIOCTIEACTBUIA JIEATEILHOCTH; pPa3BUBATh KPEATUBHOE MBIIUICHUE MPH
pellIeHnH )KU3HEHHBIX MPOOIeM;

0) 6azosvie ucciedosamenvckue Oeticmeus: BIANETh HaBBIKAMU Y4eOHO-
UCCIIEJIOBATENLCKOM M TIPOEKTHOM NEATENbHOCTH, HABBIKAMU pa3peIICHHUS
mpo0ieM; CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOHWCKY
METO/IOB PEIICHHs TPAKTHUECKUX 3a]1ad, TPUMEHEHUIO PA3IMYHBIX METO/I0B
MO3HAHUS; OBJAJICHUE BHUIAMH JIEATEIHHOCTH IO TMOJYYEHUIO HOBOTO




3HaHUS, €ro WHTEepIpeTaliy, MpeoOpa3oBaHUI0 M MPUMEHEHHIO B
Pa3NIUYHBIX YU4EOHBIX CHTYAIMSIX, B TOM YHCIE MPU CO3AAHUU YUEOHBIX H
COIMANILHBIX TPOCKTOB; (OPMHUPOBAHWE HAYYHOTO THIA MBIIIICHHUS,
BIIQJICHUE HAYYHOU TEPMHUHOJIOTHEH, KIFOUYEBBIMH TIOHATHUSIMU U METO/IaMU;
CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a/a4d B 00pazoBaTEIbHOU
NESTCILHOCTH W JKU3HEHHBIX  CHUTYalWsIX;  BBIIBJSITH  IPUIHMHHO-
CIICZICTBEHHBIC CBSI3M M aKTYaJIM3UPOBATH 3a/1a4y, BBIJBUIATh THUIIOTE3Y €€
pelieHus, HaXOIUTh apryMEHTHI JJIsl JOKa3aTelbCTBA CBOMX YTBEP)KICHHIA,
3a1aBaTh MapaMeTpbl U KPUTEPUH PEIICHH; aHATH3UPOBATh MOJyYCHHBIC B
XO[€ pemIeHus 3aadydl  pe3yNdbTaTbl, KPUTHYECKH OICHMBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHSX; JaBaTh
OIICHKY HOBBIM  CHUTyalldsM, OIICHUBAaTh TPUOOPETCHHBI  OTIBIT;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI C YYETOM aHaIM3a UMEIOIIUXCS
MaTepHAITLHBIX " HEMaTEepHaJIbHBIX  PECYPCOB; OCYIIECTBIIATH
LeJICHANIPaBJICHHBIN TMOUCK TIEPEHOCa CPEJICTB M CIIOCOOOB JCUCTBUS B
po(hecCHOHATBEHYIO CPey; YMETh MEPEHOCHTH 3HAHUS B TIO3HABATEIILHYIO U
MPAKTUYECKYIO 00JIaCTH KHU3HEISATETLHOCTH, YMETh HHTETPUPOBATh 3HAHUS
W3 pa3HbIX NPEIMETHBIX O00JIaCTeW; BBIJIBUTaTh HOBBIC WJIEH, IpeIiaratb
OPWUTHHAIIGHBIC TMOJXOJBI M PEIICHUS; CTaBUTh NPOOJEMBI W 3aJ[avH,
JIOITyCKAIOMINE aTbTePHATUBHBIC PEIICHHUS;

8) paboma ¢ unopmayueti: BIaIeTh HAaBBIKAMU MOJTYICHHS WH(POpMAIUU U3
WCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBISITh IOUCK, aHAIN3,
CUCTeMAaTHU3alMI0 U HUHTEPIpEeTalnui0 HMHQOpMAIMU Pa3IUYHbIX BHJIOB U
(dhopM mpencTaBiIeHUs; CO3AaBaTh TEKCTHI B PA3IMYHBIX (hOpMATax ¢ y4ETOM
HazHaueHUs: MHPOpPMAIMK U LIEJIEBOM ayIuTOpUH, BHIOMpas ONTHUMAIbHYIO
dbopMy mTpenacTaBleHHs M BHU3yaJIU3allUMU; OLEHUBATh JOCTOBEPHOCTD,
JETUTUMHOCTh HMH(OpMAIMH, €€ COOTBETCTBHE IPABOBBIM M MOPAJIBHO-
9TUYECKUM HOpMaM; HCIIOJIb30BaTh CpeACcTBA HMHGOPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOT Ui B pelieHun KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U OPTraHU3alMOHHBIX 33]1a4 ¢ COOI0eHeM TpeOoBaHU
SPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHus,
IPAaBOBBIX M STHYECKHX HOPM, HOpPM HH(OpPMaLMOHHONW Oe30MacHOCTH;
BJIQJIeTh ~ HAaBbIKAMM  PAClO3HABaHWA M 3alUThl  MH(QOpMAILUH,
MH(GOPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

MP 02

OBaJieHHEe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JTEUCTBUSIMMU.

0) cosmecmuasn OesimenbHOCMb: TIOHUMATh U UCIOJIB30BaTh MPEUMYILECTBA
KOMaHJIHOW ¥ WHIMBHIYAJIbHON pabOThI; BBIOMpATh TEMATHKY M METOJIbI
COBMECTHBIX JCHUCTBUI C y4eTOM OOIUX HHTEPECOB U BO3MOXKHOCTEH
KaX0r0 4ieHa KOJUICKTHBA; MPUHUMATh IEJIM COBMECTHOM JCATCILHOCTH,
OpPraHW30BBIBATh M KOOPJAMHUPOBATH JCUCTBHS IO €€ JIOCTHIKCHHUIO:
COCTaBIIATh TMJIaH JEWCTBHIA, pacmpelneNnsTb pOJH C Y4EeTOM MHEHHH
YY4aCTHUKOB, OOCYKIaTh pe3yabTaThl COBMECTHOM: pabOThI, OIICHHBATH
KayecTBO CBOEr0 BKJIAJa M KaXKIOTO YYaCTHHKA KOMaHIBI B OOIIHi
pe3ynapTaT Mo pPa3pabOTaHHBIM KPUTEPUSM; MpeAjararb HOBBIE MPOEKTHI,
OIICHUBATh WJIEM C TMO3HUIMUHA HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTHYECKOU
3HAYUMOCTH; KOOPAUHUPOBATH U BBITIOJIHATH pabOTy B YCIOBUSAX PeaTbHOTO,
BUPTYaTbHOTO M KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS; OCYIIECTBISITh
MO3UTUBHOE CTPATErMYECKOE TIOBEACHWE B PA3IUYHBIX CHUTYaIUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpakeHNE, ObITh HHUIIMATHBHBIM.




MP 03

OBJaJiIcHHe YHUBEPCATbHBIMH PETYISITUBHBIMH JCHCTBUAMU:

- npunsmue cebs u Opyeux jolell: TPUHUMATL ceOs, TIOHUMAasi CBOH
HEJIOCTaTKU M JOCTOMHCTBA, NMPHUHUMATh MOTHUBBI M apryMEHTBI APYrHX
JIFOJICH TIpU aHaIM3e Pe3yJIbTaTOB JCSITEIbHOCTH; MTPU3HABATh CBOE MPABO U
1paBo JAPYrUX JFOJICH Ha OMMOKH; pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C
MIO3HIIMHU JIPYTOTO YeIOBEKa.

-TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICICHHIO;
-OBJIa/ICHHE HABBIKAMH y4eOHO-HCCIICA0BATEILCKOM, MPOCKTHON |
COIIMANBHOM ICSITCIILHOCTH,

ITP6 01

ChopMupoBaHHOCTh TPEICTABICHHUA: O XHUMHYECKOW COCTaBIISIONICH
eCTeCTBeHHOHay‘IHOﬁ KapTuHbl MHpPA, POJM XHMHU B IIO3HAHUU SIBJICHUN
npUpoabl, B (OPMUPOBAHWU MBIIUIEHUS M KYJIbTYpPhl JIMUYHOCTH, €€
(yHKIIMOHAIEHON TPAaMOTHOCTH, HEOOXOMUMOM JIsl pEIIeHUS TPAKTHIECKUX
3a/1a4l 3KOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CpeJie.

I1P6 02

Bnagenne  cuctemMol — XMMHMYECKHX  3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHAYECKUA 3JIEMEHT, aTOM, DJIEKTPOHHAas
oboyouka atoma, S, P,d-3JEKTPOHHBIC OPOUTAM aTOMOB, HOH, MOJIEKYIIa,
BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHh OKHUCICHUS, XHMHYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 0O0BEM, YIJIIEpOJHBIN CKENeT,
(hyHKIIMOHANBHAS TPYIINA, PAJAUKA, U30MEPHs, U30MEPHI, TOMOJIOTHYECKHI
P, TOMOJIOTH, YTII€BOOPOIbI, KUCIOPOI- M a30TCOIEPKAIINE COCTUHEHUS,
OMOJIOTMYECKH aKTHBHBIC BemlecTBa (YIrJIEBOJBI, OCIKH, XHUPBI), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHbIE  COEAMHEHUS,
KpUCTAJIJINYECKAsT PeUIeTKa, THUIbl XUMHYECKUX peakiuil (OKHCIUTEIbHO-
BOCCTaHOBUTEJbHBIE, IK30- U SHAOTEPMHUUYECKUE, PEaKLIMU HOHHOTO 0OMeHa),
PacTBOp, 3IAEKTPOIUTHI, HEANEKTPOJIUTHI, HIEKTPOIUTHUECKAs TUCCOLUAIUS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEeaKINi, XUMUYECKOEe
paBHOBECHE, TEOPUU M 3aKOHBI (TEOpPUS XUMHUYECKOTO CTPOCHUS
opranndeckux BemecTB A.M. bytiepoBa, Teopusi 3JIEKTPOITUTUYECKON
nucconuranuu, nepuoandeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3bIK XUMUU, (HAKTOIOTHUECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJYYEHUN U OE30MacCHOM HCIIOJIb30BAHUH
BOXHEHIINX HEOPraHWYeCKMX U OpPraHMYeCcKUX BEIIECTB B OBITY U
MPAKTHYECKOHN JAEATeIbHOCTH YeJIOBEKa.

I1P6 03

ChopmupoBaHHOCTh yMEHUN  BBISIBISITH  XapaKTEpHbIE TMPU3HAKH U
B3aMMOCBSI3b U3YUYEHHBIX MOHITHUHA, TPUMEHITh COOTBETCTBYIOIINE MOHSATHUS
IpU OINUCAHUU CTPOCHHS M CBOMCTB HEOPraHWYECKUX W OPTraHUYECKHX
BEIIECTB U UX MPEBPAIICHUN; BBISBISATH B3aUMOCBS3b XUMUUYECKUX 3HAHUN C
HOHSITUSIMUA U TIPEJICTABICHUSIMU PYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB.

I1P6 04

ChopMUpOBaHHOCTb YMEHHMH HCIIOJIB30BaTh HAUMEHOBAHUS XHMUYECKHX
COEIMHEHUI MEXKIYHAPOIHOIO COI03a TEOPETUUECKON U NMPHUKIAIHON XUMUU
U TpUBUAIbHbIE Ha3BaHUA BaKHEHIIMX BelIeCTB (ITHIIEH, AalleTUJIEH,
rimuepuH, ¢eHon. Popmanbaeruji, yKCycHas KHCIOTa, TVIMIUH, YrapHbIH
ra3, YIJEKUCIbI Ta3, aMMHaK, ramieHas HW3BeCTb, HEralleHas H3BECTb,
NUTHhEBAas COJa M JAPYIHX), COCTaBIATh (HOPMYJIbl HEOPraHWYECKUX U
OpPraHMYeCKUX BEIIECTB, YPAaBHEHHSI XUMHUECKUX PEAKIMH, OOBSACHATH UX
CMBICI; TOATBEP)KIaThb XapaKTepHblE XHMHMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX




peaKuuid.

I1P6 05

ChopMUpOBaHHOCTh YMEHUH YCTAHABJIMBATH NMPUHAUIEKHOCTh M3YYEHHBIX
HEOPraHMYECKUX U OPraHMYECKUX BEUICCTB U OINPEICICHHBIM KiIaccam U
rpylniaM COCIMHEHHM, XapaKTepu30BaTh UX COCTAB U BAXKHEHILINE CBOMCTBA,
ONpENeNsiATh  BUIAbl  XUMHMYECKOM  CBsI3U  (KOBaJIGHTHasl,  HOHHa,
METaJJIMYECKas,  BOJOPOJHAs), THUIBl  KPUCTAUIMYECKUX  PELIETOK,
KJIacCH(UIMPOBATh XUMUYECKHUE PEAKIINH.

ITP6 06

Brnanenue OCHOBHBIMM METOJaMH HAy4YHOTO TIO3HAHUSI BEUIECTB U
XUMUYECKUX  sIBJEHUW  (HaOmroleHue,  U3MEpPEHUe,  IKCIIEPUMEHT,
MOJIETTUPOBAHUE).

I1P6 07

CpopMHpPOBAHHOCT, YMEHUW TMPOBOJUTH PACYETHI IO XUMHUUYECKHUM
dbopmynaM W ypaBHEHUSM XUMUYECKUX pEAKIUHA C HCIOJIb30BAHHEM
(UBUYECKUX BEIUYUH, XapaKTEPU3YIOMIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: MacChl, 0oObeMa (HOpPMaJIbHbIE YCJIOBHSA) Ta30B, KOJIMYECTBA
BCIICCTBA, HUCIOJB30BAaTh CHUCTCMHBIC XHUMHWYCCKUC 3HAHUA JIA NPUHATHUA
PEIICHNA B KOHKPETHBIX JKU3HCHHBIX CUTyallusaX, CBA3AHHBIX C BCHICCTBAMU
1 UX MPUMCHCHHUECM.

I1P6 08

ChopMHpPOBAHHOCT, YMEHHM IUIAHUPOBATH W BBHITIOJHITh XUMUUYECKHUM
OKCIIEPUMEHT (TIPEBpaIllEHHe OPTaHMYECKHX BEIIECTB IPU HarpeBaHUH,
MOJydeHUE ITHJICHA M M3YUYCHHE €r0 CBOWCTB, KAU€CTBEHHBIC PEAKIIUU Ha
aNBACTU/IBI, KpaxMall, YKCYCHYI KHCIOTYy; JeHaTypainus OeTKoB TpHu
HarpeBaHWU, I[BETHHIC PEAKIMH OEJTKOB; MPOBOIUTH PEAKIIUU HOHHOTO
oOMeHa, OIpeaessaTh Cpeay BOIHBIX PACTBOPOB, KAUECTBEHHbIE PEaKlUU Ha
cyiabdar-, kapOOHAT-, XJIOPHA-aHUOHBI, HAa KATHOH AaMMOHHS, pellaTh
JKCIIEpUMEHTaJbHbIe 3afaun 1mo TteMaM «Metamnsl» U «Hemetamis»y) B
COOTBETCTBUU C TMpaBUJIAMH TEXHUKH O€30MacHOCTH HpHU OOpaIleHUHu C
BEIECTBAMU U JTAOOPATOPHBIM O000pPYIOBAaHUEM; MPENCTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTA B dopme 3alucu YpaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (OpMyIUpOBaTh BHIBOJBI Ha OCHOBE STHX
pe3yIbTaTOB.

I1P6 09

ChopmupoBaHHOCTD YMEHHS aHAIU3UPOBATh XUMUYECKYIO HHGOpPMAIIHUIO,
MOJIYYEHHYIO UX Pa3HBIX HMCTOYHUKOB (CpPEICTB MaccoBOM HHpopmanuu,
ceThb VIHTEepHET U Ipyrue).

I1P6 10

ChopmupoBanHOCTh  yMEHMI  coONOaTh  MpaBWJIa  JKOJOTMYECKU
1eJ1ec000pa3HOro MOBEAEHUS B OBITY U TPYAOBOW NEATEIBHOCTH B LIETSAX
COXPAaHEHHUS CBOEr0 3JIOPOBbS U OKpYXKalolled MNPUPOJHON Cpembl;
YUUTHIBaTh OMACHOCTh BO3JCHCTBUS Ha >KHUBBIE OPraHU3MbI OIpeIeIeHHBIX
BEIIECTB, [MOHUMAs CMBICI [OKa3zaTedsl MpeaeiabHOM  JOMyCTUMOMN
KOHIIEHTPAIUH.

I1P6 11

I[J'ISI 06y11a}oumxca C OI'paHNMYCHHBIMHU  BO3MOKHOCTAMH  3J0POBbI:
C(I)OpMI/IpOBaHHOCTB YMCHHUA NPUMCHSATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX
METOJaX IMMO3HaHUA BCIICCTB U XUMHWYCCKUX SABJICHUAX.




Konu

[Lmanupyembie pe3ysbTaThl OCBOCHUS TACLUIIIINHBI

HauMEHOBaHUE

(hopMHpYyEMBIX OO6mme JAucuunjMHapHbIe

KOMIIETEHIIUI
OK.01 JIP 06. B yacTu Tpy/A0BOr0 BOCIUTAHHUS: IIP6 02 - Bragerp cucTeMoil XMMHUYECKUX 3HAHWM, KOTOpas BKIJIIOYAET:
Br16upath - TOTOBHOCTb K TPY/y, OCO3HAHHE IEHHOCTHU OCHOBOIOJIATAIOIIME TMOHATHS (XMMUYECKHI JIEMEHT aToM, 3JEKTPOHHas

CHOCOOBI PELICHUS
3amad
npodeccuoHaIbHOM
JESTEIbHOCTH
IMPHUMCHUTECIIBHO K
pas3IuyHbIM
KOHTEKCTaM

MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTH K aKTUBHOU JICATCIIEHOCTH
TEXHOJOTHYECKON U ONIUAIbHOW HANpaBJICH-
HOCTH, CHOCOOHOCTh MHUIIMUPOBATb,
TUTAHUPOBATH M CAMOCTOSTEIIBHO BBITIOTHSTH
TaKyl JIeATeIbHOCTb;

- UHTEpEC K pa3InYHbIM chepam
npohecCHOHATBHON JIeATETLHOCTH.

MP 01. OBi1aseHue yHHBepCAJIbHbIMH
Y4eOHbIMHU NPOo¢eCCHOHATbHBIMU
AefCTBUSIMU:

a) 6a30BBIC JIOTUYECKHUE JICHCTBHS:

- CAaMOCTOSTENIHHO (POPMYIUPOBATH U
aKTyaJlu3upoBaTh MpoOIeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIECTBEHHBII MPU3HAK WU
OCHOBAaHUS I CPABHEHMUSI, KITACCU(PUKALIUU U
000011IeHN;

- OIIpeNIeNsATh e AeATeIbHOCTH, 331aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,

- BBIABIIAT 3aKOHOMEPHOCTH U IPOTHBOPEUHUS
B paCCMAaTPUBAEMBIX SIBJICHUSIX;

- BHOCUTh KOPPEKTHBBI B JESITEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IEJSIM,

obGoymouka aroma, S,p,d- OJEKTpOHHBIE OpOWUTANM, WOH, MOJICKYIIa,
BAJIEHTHOCTh, JJIEKTPOOTPHUIATENHHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00BEeM, YIIEpOJHBIN CKeNeT,
GyHKIIMOHATBHAS TPYIINA, PaJdKall, ©30MEPHs, U30MEPbI, TOMOJIOTUIECKHI
pAIl, TOMOJIOTH, YTIIE€BOIOPOIbI, KUCIOPOI- M a30TCOIePKAIINE COCTUHEHMUS,
OMOJIOTMYECKH aKTHBHBIE BellecTBa (YIrJIEBOJBI, KUPHI, OCIKU), MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COCIUHEHHS,
KpUCTAJUTMYECKasl PEIIeTKa, TUIBl XUMUYECKUX PEaKIuid (OKHUCIHTEIBHO-
BOCCTaHOBUTEJbHBIE, 3K30- U SHJIOTEPMUYECKUE, PEAKIIUU HOHHOTO OOMEHa),
pacTBOp,  DJJEKTPOJIUTHl M HEINEKTPOJMTHI,  AJIEKTPOJUTHYECKAas
TUCCOLIMAIMs, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHMHUYECKOM
peakmuy, XUMHUYECKOE pPaBHOBECHE), TEOpPUM U 3aKOHBI (Teopus
XMUMHUYECKOTO CTpoeHus opraHumdeckux BeuiectB A.M. Bbytiepoa, Teopus
AJIEKTPOJUTHUYECKON  JUCCOLMALINH, MEePUOINYECKUI zakon  JI.W.
MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHIA
A3bIK  XUMHH, (AKTOJIOTUYECKHE CBEICHHUS, O CBOMCTBaxX, COCTaBe,
MOJIyYeHUU U 0€30IaCHOM HCIIOJIb30BAaHUM BAXKHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB B OBITY U MPAKTHYECKOMN JEATEIbHOCTH YEIIOBEKA;

IIP6 03 - yMeTs BBHIABIATH XapaKTepHBIE MPHU3HAKA U B3aUMOCBS3b
U3YYCHHBIX TMOHATUH, TPUMEHSATH COOTBETCTBYIOIIME TMOHSATUS MPH
OTIMCAHUU CTPOCHUS U CBOWCTB HEOPTaHMUECKUX U OPraHUYECKHX BEIIECTB U
UX TPEeBpALEHUI; BBIABIATH B3aUMOCBS3b XHMHUYECKHX 3HAHUU C
MOHATUSAMHU U MPEACTABICHUSIMU JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

I1P6 04 - ymerh MCHONB30BaTh HANMEHOBAHUS XMMHYECKHX COCIHMHEHMIA




OLCHUBATb PUCKU HOCJICIICTBI/Ifl JACATCIIbHOCTH,
- pa3sBUBAaTb KpPCAaTHUBHOC MBIIUJICHUC IIPpU
PEIICHNHU JKU3HCHHBIX HpO6JI€M;

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:

- BJIaAACTH HaBbIKaMH HAay4YHO-
WCCIIEIOBATENIbCKOM ¥ TIPOEKTHOM JIeSATEIb-
HOCTH, HaBBIKAaMH pa3penieHus mpooiem;

- BBIABJIATH NPUYMHHO-CJICACTBCHHBIC CBA3HU U
AKTYaJIM3UPOBATh 3a/la4y BBIABUT'ATb THIIOTE3Y
€€ paspelleHus, HaXOAUTh apryMeHThbl I
JI0KA3aTeIbCTBA CBOMX YTBEPKJICHHH,
3aJ1aBaTh IIapaMeTPhl U KPUTEPUU PEIICHMUS;

- AHAJIIN3UPOBATH IMMOJIYYCHHBIC B Xonae
pelIeHns 3ada4d  pPe3yabTaThl, KPUTHYECKU
OIICHUBAaThb HMX JOCTOBEPHOCTb, IPOTHO-
3UpOBaTh U3MEHEHHE B HOBBIX YCIOBUSIX;

- YMETh MIEPEHOCUTh 3HAHUA B
MO3HABATEIbHYI0O W MPAKTHYECKYyl0 00JacTb
KU3HEJESATEeNbHOCTH;

- YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HbIX
MpeIMETHBIX o0nacTei;

- BBIIBUTATh HOBBIE UJEH, IIPEIaraTh
OpUTHHAJIbHBIE TTOJIXO/Ibl U PELICHUS;

- CIMIOCOOHOCTh UX MCIIOIb30BAHMUS B
M03HABATEIHHON U COIUAIBHOM MPaKTUKE.

MEXKIYHAPOJHOTO COK3a TEOPETUYECKOM M NPUKIAJHOM XUMHH H
TPUBUAIbHbIE HAa3BaHUS BAXKHEHIIMX BELIECTB (ITWJIEH, AalleTUJICH,
rImnepuH, (GeHols, GopManbAerua, YKCyCHash KUCIIOTa, TJIMIHH, yrapHbIA
ra3, yrJIeKMCIbli ra3, aMMHaK, raiieHas U3BeCTb, IUTbEBAsi COJl U JPYrUXx),
COCTaBJIATH  (POpPMYJBl HEOPraHWYECKUX H OPraHUYeCKUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEaKIMH, OOBSACHATH WX CMBICI; MOATBEPKAATH
XapaKTepHble  XMMHUYECKHE CBOMCTBA BEIIECTB  COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAMHU U 3aMUCIMU YPaBHEHUIN XUMUYECKUX PEAKIIHA;

IIP6 05 - ymeTh YycTaHaBIMBaTh MPUHAAIEKHOCTh  H3YUEHHBIX
HEOPraHMYECKUX M OPraHMYeCKHX BEIIECTB K OMpPEJECIICHHBIM KilaccaMm U
rpynIaM COEINHEHMM, XapaKTepU30BaTh UX COCTAB U BAJKHEWIIIE CBOMCTBA;
OTNpEeNeNnaTh BUIbl XUMHYECKHMX  CBA3€dl  (KOBaJieHTHas, HWOHHAafi,
MeTaJIJIN4YecKasi, BOJOPO/IHAS), TUIbI KPUCTANIMYECKUX PEUIETOK BEIIECTB;
KJIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIINH;

IIP6 01 - chopmupoBaTh NMPEACTABICHHUSI: O XUMHYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIM XUMHUU B IO3HAHWU SIBJICHUU
OpUposbl, B (OPMUPOBAHMU MBIIUICHUS M KYJAbTYphl JIMYHOCTH, €€
(GyHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHus] MPAKTUIECKIX
3aa4 ¥ 9KOJOrM4ecku 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MPUPOJAHON Cpelie;

IIP6 07 - ymeTh NOPOBOJWUTH pacdeThl IO XUMHUYECKHM GopMmynaMm u
YPaBHEHUSAM XUMHUYECKHX PEaKIH C MCHONb30BaHUEM (PUINYECKUX
BEJIMYMH, XapaKTEepPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
Maccel, oObema (H.y.) Ta30B, KOJMYECTBA BELIECTBA; HCIIOJIb30BAThH
CUCTEMHbIE XMUMHWYECKUE 3HAHUS JJI1 NPUHATHS PEUICHUH B KOHKPETHBIX
JKW3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM.
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OK 02.
Hcnones3oBats
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
MHTEpIIpeTaIus
nHpopmaluu u
nH(pOpMallMOHHbIE
TEXHOJIOTUU

JUIS BBITIOJTHEHUS
3a1a4 mpodeccuo-
HAJIBHOM
NesITeIbHOCTH

JIP 08. B 06/1acTH IEHHOCTH HAYYHOT 0
TO3HAHUSL:

- cpopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HayKH ¥ O0IIeCTBEHHOM
MIPAKTUKH, OCHOBAaHHOTO Ha JIajore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B TOJUKYJIBTYPHOM MHPE;

- COBEpPUICHCTBOBAHUE SI3BIKOBOM U
YUTATEIHCKON KYJIbTYPHI KaK CpeICTBA
B3aUMO/JICHCTBUS MEXKTy JTFOJABMH H ITO3HAHUS
MHpa;

- OCO3HAHME 1IEHHOCTH HAy4YHOU
JeSTEeTPHOCTH, TOTOBHOCTh ~ OCYIIECTBIISITh
MPOEKTHYI0 W HUCCIICOBATEIbCKYIO
JeSTeTbHOCTh HHAMBHYAILHO M B TPYIIIIE;
MP 01. OBnaseHue YHHBepPCAJIbHBIMHU
Y4eOHbIMU

NM03HABATEJILHBIMU JeHCTBUAMU:

B) paboTa ¢ uHpopmaIuei:

- BJIQJICTh HABBIKAMHU IOJTy4CHUS WHPOPMAIUU
U3 UCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSITEIILHO OCYIIECTBIISATH TIOUCK,
aHaJIN3, CHCTEMATU3allMI0 M MHTEPIIPETAIUS
nHGOPMAIIMU Pa3TUYHBIX BUIOB U (OpM
MIPEICTABIICHHSI,

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (JOpMaTax ¢
y4eTOM Ha3zHa4YeHUs WH(OPMAIIUU U 1IeTIEBOM
ayJMTOPHH, BBIOHPAsi ONTUMAJIBHYIO (hopMy

IIP6 08 - ymeTh IUIaHUPOBAaTh U BBINOJHATH XUMHUYECKUN SKCIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BELIECTB IPU HArpeBaHUM, IOJIy4YECHUE
ATUJIEHA U W3YYEHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIMM Ha aJIbJIECTH]IBI,
KpaxMaj, YKCYCHYIO KHCIOTY; JeHaTypalusi OeJlKOB IpU HarpeBaHHH,
IBETHbIE peakuuu OENKOB; MPOBOJAUTH pEaKlUUU HMOHHOIO OOMeHa,
OTIPENENATh CpPely BOJHBIX paCTBOPOB, KAUECTBEHHBIE peaKluy Ha Cylbpar-,
KapOoHaT- W  XJOpUA-aHWOHBI, HAa KATHOH aMMOHHS;  peuarhb
SKCIIEpUMEHTaJbHbIe 3a7auu 1o TeMaM "Meramibl" u "Hemeramns") B
COOTBETCTBUU C MpaBUJIAMH TEXHUKH O€30MACHOCTH TNpHU OOpALIEHUU C
BELIECTBAMHU U J1a0OpaTOpHble 000PYAOBAHUEM; MPEICTABIATh PE3yJbTaTh
XUMHYECKOTO JKCIIEpUMEHTa B dopmMe  3amHMcu  ypaBHEHMH
COOTBETCTBYIOIIUX peakuuid U (OpMyIupoBaTh BHIBOJBI Ha OCHOBE 3THX
pe3yiIbTaTOB;

I1P6 09 - ymeTh aHATM3UPOBATh XUMHUYECKYIO MH(POPMAIIHIO, TTOTy9aeMYyO
U3 pa3HbIX UCTOYHUKOB (CPEJCTB MaccoBOW MH(opMaiuu, cetb VHTEepHeT 1

Apyrue);

IIP6 06 - B1ageTh OCHOBHBIMH METOJAMHU HAYYHOTO MO3HAHMS BEILIECTB U
XUMUYECKUX  sBJeHUW  (HaOmoJeHue,  U3MEpPEeHHE,  DKCIICPUMEHT,
MOJICITMPOBAHNUE);

IIP6 07 -ymeTh NOPOBOAWUTH pacyeThl IO XUMHUYECKUM GopMynaMm |
YPaBHEHHUSAM XUMHUYECKHX PEaKIHi C HCHONb30BaHUEM (PUINYECKUX
BEJIMYMH, XapaKTepU3YIOUIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, oObeMa (HOpMalbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHUCTEMHbIE XUMHUUYECKUE 3HAHUS Ui MPUHATHS PEUICHUH B
KOHKPETHBIX J>KU3HEHHBIX CHUTYallUsX, CBA3AHHBIX C BEHIECTBAMH MU HUX
MPUMEHEHHEM,;
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MPEJICTaBJICHUS U BU3YyaJU3alllH;

- OLIEHUBaTh JOCTOBEPHOCTD, JIESTUTUMHOCTh
nH(OPMAIIUH, €€ COOTBETCTBHE MTPABOBBIM U
MOPAJIBHO-3TUYECKUM HOPHAM;

- NCTIOJIb30BATh cpencTsa nHpopma-
ITUOHHBIX 1 KOMMYHHUKAIIMOHHBIX
TEXHOIOTHH B PEIICHNU KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX W OpraHU3allMOHHBIX
3ama4 ¢ coOnroieHreM TpeOoBaHU
SPTOHOMUKH, TEXHUKH 0€301MaCHOCTH,
TUTUEHEI, pecypcocOepexeHusi, IpaBOBbIX

U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30I1aCHOCTH;

- BJIaI€Th HABBIKAaMH paCIiO3HaABaHUA U
3amuThl HHGOpMaIu, HHHOPMAITMOHHON
0€30MacHOCTH.

OK 04.
DddexTuBHO
B3aMOJEICTBO-
BaTh M paboTaTh
B KOJUIEKTHUBE U
KOMaH/Ie

MP 03. -roTOBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEICICHHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHO-HUCCIe0Ba-
TEJIbCKOM, MMPOEKTHOM U COLIMATbHOMN
NesITeNIbHOCTH;

MP 02. BaaieHue yHUBepCAJIbHBIMU
KOMMYHUKATUBHBIMU /1efiCTBUSIMM:

6) coBMeCTHasl eI TeIbHOCTD:

- MOHUMaTh W UCIIOJIb30BaTh IPEUMY-
IIecTBa KOMaHIHOW U MHAUBHUYaJIbHOM
paboTHI;

- IPUHUMATh 1EeTU COBMECTHOW JesTelb-
HOCTH, OPTraHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBHS MO €€ IOCTIKEHUS: COCTABISATh

IIP6 08 - ymeTh MIaHMpPOBaTh M BBINOJHATH XUMHYECKHI SKCIEPUMEHT
(mpeBpallleHUsT OpPraHMYECKUX BELIECTB MPH HArpeBaHUM, IMOJy4YEeHUE
STWJIEHA M U3YYEHHUE €r0 CBOMCTB, KaUeCTBEHHbIC PEAKI[MU HA aJbJETHBbI,
KpaxMmaj, YKCYCHYIO KHCIOTY; JeHaTypaiusi O€JIKOB IpHU HarpeBaHHH,
[[BETHBIE PeaKIM OEJIKOB; MPOBOJUTH PEAKIIMM  HOHHOTO OOMEHa, orpe-
JIeNIATh Cpely BOJHBIX PAcTBOPOB, KAuECTBEHHBbIE peaklUu Ha Cyiabdart-,
KapOoHaT- W  XJOpUA-aHWOHBI, HAa KATHOH AaMMOHHS;  peuiarhb
SKCIIEpUMEHTANIbHBIC 3afaun 1mo Temam "Meramel" u "Hemertamnel") B
COOTBETCTBUU C TMpaBUJIAMH TEXHHKH O€30MaCHOCTH MpH OOpalleHUuu C
BELIECTBAMU U J1a0OpaTOpHBIE 000PYAOBAHHEM; MPEICTABISATh PE3YJIbTATHI
XUMHYECKOTO IKCIIEPUMEHTAB dbopmMe 3anucu ypaBHEHUH COOTBET-
CTBYIOIIUX peakuuid u (GopMynIupoBaTh BBIBOJABI Ha OCHOBE 3TUX
pE3yNbTaTOB,;
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IUIaH JEUCTBUM, PACIPENETATh POJIH C
Y4€TOM MHEHUH YJaCTHUKOB OOCYXIaTh
pe3yabTaThl COBMECTHOM PaOOTHI;

- KOOPJIMHUPOBATH U BBINIOJIHATH paboTy B
YCIIOBUSIX PEaJIbHOTO, BUPTYaJIbHOTOU
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYUIIECTBJIATh MMO3UTUBHOE
CTpaTeruueckoe MOBEICHUE B PA3INUHBIX
CUTYAaIUsX, TPOSBISTH TBOPUYECTBO H
BOOOpaxeHne, ObITh HHUIINATHBHBIM.

MP 03. OBi1agenue yHHBepcaJIbHbIMHU
PeryJIiTUBHBIMHM 1€ CTBUSIMU:

T') IPUHSATHE ce0sl U IPYTUX JIIOIEH:

- IPUHUMATh MOTHUBBI H apTYMEHTHI IPYTUX
JIIOZICN TIPU aHaJM3€e pPe3yJbTaToOB
NesITeNIbHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO JPYTUX
JIFOJICH Ha OIIHNOKU;

- pa3BHBaTh CIOCOOHOCTH MOHUMATh MHpP C
MO3UIIMHU APYTOTO YEJIOBEKa;

OK 07.
CoeiicTBOBaThL
COXPaHEHUIO
OKpYy’Karolen
Cpenbl,
pecypcocOepe-
KEHUIO, PUMEHSTh
3HaHUS 00 U3MEHe-
HUU KITUMaTa,
000)20500020013)§

JIP 07. B 00J1acTH SKOJIOTHY€CKOI0
BOCIIUTAHMS

- cpOPMHUPOBAHHOCTD IKOJIOTHUCCKOM
KYJIBTYpbI, TOHUMAHHUE BIIMSHUS COIUATLHO-
SKOHOMMUYECKHUX MPOIIECCOB HA COCTOSHHUE
MPUPOJTHOMN U COIUAIBHOM Cpefibl, 0CO3HAHUE
IJI00ATLHOrO XapaKTepa 3KOJOTHYSCKUX
npooseM;

- IJIAHUPOBAHUE U OCYIIIECTBIICHUE ACHCTBUI B
OKpY’Karolllel cpelie Ha OCHOBE 3HAHUS 1eNei

ITP6 01 - chopmupoBaTh NMPEACTABICHHUI: O XUMUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAyYHOW KapTUHBI MHUpPA, POJIM XUMHH B IO3HAHUU SBJICHUN
Opuposbl, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
(GyHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMO AJIsl pelIeHUs MPAKTUIECKIX
3a/1a4 U KOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
IPUPOJIHOM cpefie;

I[IP6 10 - ymers coOmiofaTh MpaBuUiia IKOJOTUYECKH II€IeCO00pa3HOro
MOBE/ICHUS B OBITY M TPYIOBOM AEATEIHHOCTH B IEJSIX COXPAaHEHHUSI CBOETrO
37I0pOBbS. U OKPYKAIOIIEH MPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTh
BO3JICUCTBUSl HA JKMBBIE OpPraHU3Mbl OIPEAEJICHHBIX BEIIECTB, MOHHMAs
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OepeKIIMBOTO
IIPOU3BO/ICTBA,
3P PEeKTHBHO
NENCTBOBATH B
Ype3BbIYaNHbIX
CUTYaIUSIX.

YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;
AKTUBHOE HENPUATUE ICUCTBUN, MPUHOCIIIUX
BpEl OKPYXAIOIIEH Cpee;

- YMEHHUE NMPOTHO3UPOBATH HEOIArONIPUSATHBIC
3KOJIOTUYECKHUE TTOCIEACTBUS
NpEIITPUHUMAEMBIX JEHCTBUH,
MpEeIOTBPAILATH UX;

- pacIIMpeHue OnbITa ACSITEIbHOCTH SKOJIOTH -
YECKOM HaIlpaBJIEHHOCTH;

- OBJIJICHHE HaBbIKaMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COIMAJIFHOM JIeATEIILHOCTH,

CMBICJI ITOKa3aTeNs IPeIeIbHOM TOIYCTUMON KOHIIEHTPALUH
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1.5 PexoMenayemMoe  KOJHYECTBO 4YacoB Ha  OCBOEHHE  MPOrpaMMbI
00meo0pa3oBaTeIbHOM IMCUMILIUHBI:

- MaKcUMaJbHas yueOHas Harpy3ka oOydatontuxcsi 144 gaca, B ToM yucie:

oOs3aTenpHas ayqUTOpHAs Harpyska oOydarommxcs 126 vaca,;

npoMexyroyuHas arrectanus 18 gaca.



2. CTPYKTYPA U COJIEPX KAHUE OBIIIEOBPA30OBATEJIBHOM JUCHUILJIAHBI

2.1 O0beM yueOHOM AMCUMILIMHBI U BUABI Y4e0HOIi padoThI

Buo yueonoii pabomut Oovem uacos
O06BeM 00pa3zoBaTeIbHOMN MPOTPAMMBI TUCITUTLTHHBI 144
B TOM YHCJIE:
OCHOBHOE COJIep)KaHue 96
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHue 42
MPAKTUIECKHUE 3aHSATH 36
71a00paTOPHBIC 3AHITHUS 18
[TpodeccrnonasHO-OPUEHTUPOBAHHOE COIEpKaHMe (CoepKaHne 30
MIPUKJIIAJTHOTO MOJIYJIS)
B TOM YHCJIE:
TEOPETHYECKOE 00yIeHNE 8
MIPAKTUYECKHUE 3aHITHS 10
JlaGopaTopHbIe 3aHITHS 12
[TpomexyTouHast aTTecTanus (9K3aMeH) 18
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2.2 TemaTu4yecKHuii IVIaH U coJepKaHue 001e00pa3oBaTeIbLHON JUCHUILIMHBI XUMHUS

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NpogeccHnoHATbHO-
HaunmeHoBanue Aep y P ( pog . Oo0bem Yposens | ®opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHOH
pa3aesioB U TeM 4acos OCBOCHHSl | KOMIIETEHLHH
MOAYJ1b
1 2 3 4 5

OcnogHoe codepricanue 86
Pazgea 1. OcHOBBI CTPOCHUSA BellecTBa 8
Tema 1.1. Teopemuueckoe 0byueHue OK.01
Crpoenue aToMOB CoBpemeHHasi MOJieNlb CTPOEHMsI aToMa. OJEKTpOHHAas KOH(UIypalus aTroMa.
XUMHUYECKUX Kiaccudukaruss XAMHYECKUX JJIEeMEHTOB (s-, P-, d-amemeHTbhl). BasjeHTHbIe 2 2
JJIEMEHTOB U JNEKTPOHBI. BalleHTHOCTb. DJIEKTpOHHAs MNPUPOJA XUMUYECKOW  CBS3H.
pupoJa DJIEKTPOOTPHUILIATEIIBHOCTD.
XUMITCCKOH Teopemuueckoe obyuenue
CBS3U

KoBanenTHas cBs3b, €€ pa3HOBUIAHOCTH U MEXaHU3MbI 00pa3oBaHUs (0OMEHHBII
U JOHOPHO-aKienTopHbii). MonHas cBs3p. Meramumueckasi cBsi3b. BomopoaHas 2 2
CBSI3b.  MEXKMOJIEKYJApHbIE  B3aUMOJCHCTBUA.  M30TOmbBI, OCHOBHOE WU
BO30YXKJCHHOE COCTOSIHUE aToMa, TMOpUIN3aIis aTOMHBIX OpOUTasei.

Ilpakmuueckue 3anamus

Pemienne mnpakTHYecKuX 3aJaHUNl HA COCTABJICHHE DSJIEKTPOHHO-TpadHuuecKux
dbopmyn snemeHtoB 1-4 mepuonoB. PemieHue 3amaHuii Ha HMCIOJIb30BaHUE
XMMHYECKONW CHMBOJIMKM M Ha3BaHUM COCIUHEHUN IO HOMEHKIJIAType
MEXAYHAPOIHOTO COI03a TEOPETUUYECKON U MPUKIAAHONW XMUMHHU U TPUBHAIBHBIX
Ha3BaHWM JUIsI COCTaBJICHMS] XUMHYECKHX (OpMyN IABYXaTOMHBIX COEAMHEHUU
(oxcumoB, cyab(hUI0B, TUIPHUIOB U T.I.) U IPYTUX HEOPraHMYECKUX COCIMHEHUN
OTIEJIbHBIX KJIACCOB
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Tema 1.2.
[Tepuoanueckuii
3aK0H ¥ Ta0muIa
.. Menpeneena

IIpaxmuueckue 3anamus

Ilepnoguueckas cucrema xumuyeckux osnemeHtoB .M.  Menneneesa.
@®usnueckust  cmeicn  Ilepmommueckoro  3akona .M.  Menneneesa.
3aKOHOMEPHOCTU HU3MEHEHHUS CBOWCTB XMMMUYECKHUX D3JIEMEHTOB, 00pa3yeMbIX
MU IIPOCTBIX U CJIOKHBIX BELIECTB B COOTBETCTBUHU C [1OJI0KEHUEM XMMHUUECKOTO
aneMeHTa B [lepuoanyeckoii cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
[Tepuomnueckoro 3akona JI.M. MenaeneeBa. Ilpornossr /.M. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKHX 3JIEMEHTOB.

Pemenne  mpakTMKO-OPHUEHTUPOBAHHBIX  TEOPETHMYECKUX  3aJ@aHUM  Ha
XapaKTepHU3alui0 XUMHUECKUX 3JIEMEHTOB «MeTtaunueckue / HeMeTalInuecKue
CBOMCTBA, AJIEKTPOOTPHUIATEIBLHOCTh M CPOJICTBO K 3JIEKTPOHY XHMHUYECKUX
JJIEMEHTOB B COOTBETCTBHE C HX JJIEKTPOHHBIM CTPOCHHEM M TOJIO)KEHHEM B
MIEPUOANYECKON CHCTEME XMMUYECKUX 311eMeHTOB /[.M1. MenneneeBay.

OK.01
OK.02

Pa3znen 2. Xumnuyeckue peakuuu

10

Tema 2.1. Tunel
XAMHYECKUX
peakuui

Teopemuueckoe obyueHue

Knaccudukanus v TUObl XMMHYECKHUX pEaKUUNd C ydacTHEM HEOPraHH4eCKHX
BemecTB. KonuuectBeHHble OTHOLIEHHUSI B XUMHH. OCHOBHBIE KOJMYECTBEHHbBIC
3aKOHBI B XMMHMH M PacueThl MO YpPaBHEHUSM XUMHUUYECKUX peakuuil. Mob Kak
eIMHUIIa KOoJIM4YecTBa BeulecTBa. MomsipHast Mmacca. 3aKOHBI COXPAHEHHUS MAacChl U
sHeprur. 3akoH ABoraapo. MosapHbIii 00beM razoB. OTHOCHTENbHAS TIOTHOCTh
ra3oB. Peakuuu xomrmiekcooOpa3oBaHHs ¢ yYaCTHEM HEOPTraHHMYECKHUX BELIECTB
(Ha mpuMepe THIPOKCOKOMILIIEKCOB LIMHKA U ATFOMUHHS)

HpaKmutteCKue 3AHAMUA

CocraBienue ypaBHeHI/II‘/'I peaKI_II/Iﬁ COCOAUHCHUA, PA3JIOKCHUA, 3aMCIICHH,
oOMeHa. YPaBHCHI/IH pCaKHI/Iﬁ ropeHus, HWOHHOI'O O6M€Ha, OKHUCJICHUA-
BOCCTaHOBJICHUS. PacueT KOJIMYeCTBEHHbBIX XapaKTCPHUCTUK UCXOJHBIX BCIICCTB U
NNPOAYKTOB PpCaAKIUH. Pacuer KOIMYECTBEHHBIX XapaKTCpUCTUK IIPOAYKTa
peaknuu COCAUHCHUA, CCJIIN OJHO U3 BCIICCTB JIaHO B M30BITKE W/WIIH COJACPIKUT
IIpUMCECH. Pacuer maccoBoii uiau 00BEMHOM JA0JIM BBIXOJa NPOAYKTa pCaKIHUUN
COCAMHCHUA OT TCOPCTUUCCKU BO3MOKHOTO.

OK.01
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Pacyer 0oO0BeMHBIX OTHOIICHWH ra3oB. Pacder Maccel (00BeM, KOJIMYECTBO
BEIIECTBA) MPOAYKTa PEAKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BUJE PAacTBOpa C
OIPENEIIEHHON MAaCcCOBOM J10JI€H PACTBOPEHHOI'O BEUIECTBA

Hpakmuqecmte 3AHAMUA

YPaBHeHI/Iﬂ OKHCJICHHS-BOoccTaHOBIeHMA. CreneHb okuciacHusA. OKHUCIUTENb U
BOCCTaHOBHTEIL. OKUCIUTEIHLHO-BOCCTAHOBUTEILHEIE p€aknun B IIpUPOIC,
IMPOU3BOJACTBCHHBIX mponeccax n KHU3HCACATCIBbHOCTH OpraHU3MOB.

OKHUCIIMTETbHO-BOCCTAHOBUTENBHBIA  MOTeHIMan  cpenpl. CocraBieHue U 2
YPaBHUBAaHWE  OKHUCIHMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUM  METOJO0M
SJIEKTPOHHOTO  OajnaHca.  TWIIMYHBIE  HEOPraHMYECKHE  OKHUCIMTENH W
BOCCTAHOBUTEIIH. DJIEKTPOJIU3 PACTBOPOB M PACIIABOB COJIEH.
Tema 2.2 Teopemuueckoe 0byueHue OK.01
DnekrpoauTHyeckas | Teopus  DIEKTPOJIUTHYECKOW — JHUCCONMANMU. Peakium HWOHHOTO  OOMeHa.
JIUCCOIMALIHS U CocraBlieHHe peakluii MOHHOIO OOMEHA ITyTEM COCTaBJIEHHWsS WX MOJHBIX H 5
WOHHBIN 0OMEH COKpAILICHHBIX MOHHBIX ypaBHEHUW. ['maposm3 coseil. 3HaueHWEe THApPOIU3a B
OuoJoTHUeCKHX ~ OOMEHHBIX  mporeccax.  lIpuMeHeHWe  THApOJHM3a B
MPOMBIIIIIEHHOCTH
Jlabopamopnule 3ansimust
JlaGoparopnas paborta «Peakuuu ruaposmsa». VceiemoBanue cpeisl pacTBOPOB
coJieif, 00pa3oBaHHBIX CHIIBHBIMH M CJIa0bIMH TIPOTOJIUTAMH, M HX PEAKIHH C 2
pacTBopamu miejoud W kKapOonara Harpus. CoCTaBlIEHHE pEaKIMil TMIPOJIH3a
COJIEH.
Paznen 3. CTpoeHue U CBOWICTBA HEOPrAHHYECKHUX BELIECTB 18
Tewma 3.1. Teopemuueckoe ooyuenue OK.01
Knaccudukanms, IIpeaMeT HEOPraHWYEeCKOM XHMMUM. B3aMMOCBS3b HEOPraHUYECKUX BEILIECTB. OK.02
HOMCHKJIaTypa U Kiaccugukarys HeOpraHu4ecKux BemecTB. [IpoCcThie W CIIOKHBIE BEIIECTBA.
CTPOCHHC OCHOBHBIE KJIaCChl CIIOXHBIX BEHICCTB (OKCHIBI, THIPOKCH/IBI, KUCIOTBI, COJIH). 2
HCOPraHMICCKUX HomeHkiaTtypa W Ha3BaHHE HEOPraHMYECKUX BEIIECTB HCXOII U3 HUX
BEIIECTB

XHUMHUYECKOMN (pOpMy.]'ILI WJIN COCTaBIICHHE XUMHYECKOMH (I)OpMy'J'H::I ucxoasa M3
Ha3BaHM:A BCUICCTBA I10 MC)KI[YHapO,I[HOﬁ NN TpHBHaHLHOﬁ HOMCHKIJIATYpC.
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Mexmonekynsipable  B3aumojeiictBus.  Kpucrammoruaparel.  ArperaTHble
cocTtosiHMs BemiecTBa. Kpucraqumueckue u  amopdHbIe BemiecTBa. Wb
KPUCTAJIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJIsIpHasl, HOHHAsI, METAJJINYECKAs).
3aBHCHMOCTh (PM3MUYECKMX CBOMCTB BeEIIECTBA OT THIA KPHCTALTMYECKOM
pemierku. [Ipuunnabl MHOrooOpasus BemiectB. COBpEeMEHHBIE MPENCTABICHUS O
CTPOEHUM TBEPABIX, KUAKUX U Ta3000pa3HbIX BemlecTB. Kuakue KpucTasibl.

Ilpakmuueckue 3anamus

Pemenune 3amau Ha pacyer MaccoBOM 10y (Macchl) XMMHUYECKOTO AJIEMEHTA
(coenuHenust) B Mojekyine (cmecu). PelleHne mnpakTUYecKUX 3aJaHHUil 110
KJlacCU(UKAlMK, HOMEHKJIAType U XUMHYECKUM (opMmyliaM HeOpraHu4ecKHX
BEIIECTB PA3JIMYHBIX KJIAcCOB (HA3bIBaTh M COCTAaBIATH (OPMYJIbl XUMHUYECKHX
BEIIECTB, ONPENIENSITh PUHAIICKHOCTD K KJIaccy).

Tema 3.2. ®usmuko-
XUMHUYCCKHUEC
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

Teopemuueckoe ooyuenue

Mertamnsl. OOuue Qusnueckue M XUMHUYECKHE CBOMCTBa MeTayioB. CrocoObl
MOJIydeHUs.  3HAaYeHHEe  METAJUIOB M HEMETAJUIOB B HpPUPOJE U
AKHU3HEIEATEIPHOCTH 4YeJOoBeKa M opraHu3MoB. Koppo3uss MeTayioB: BHBI
KOPPO3HH, CIIOCOOBI 3aIUThl METAJUIOB OT KOPPO3HUH

Teopemuueckoe ob6yueHue

Hemeramnpl. OOmwue ¢Qusnueckue U XUMHUYECKHE CBONCTBA HEMETAJUIOB.
Tunuuneie coiictBa wmetawoB IY—  YII rpynn. Knaccubukanmus wu
HOMEHKJIaTypa COeAMHEHUN HeMeTalIoB. KpyroBopoThl OMOr€HHBIX 3JIEMEHTOB B
IpHUpoJie

Teopemuueckoe obyueHue

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCHUIOB,
TUAPOKCUIOB, KHUCIOT, COJiell W J1p.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOMNCTB
MIPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHUMN, BBICIINX OKCUIOB U THIPOKCUIOB.

HpaKmutteCKue 3AHAMUA

CocraBieHue ypaBHeHI/Iﬁ XUMHNUYCCKUX peaKLII/Iﬁ C Y4aCTUCM HPOCTHIX U CIOKHBIX
HCOPraHNMYCCKUX BCHICCTB: OKCHUAOB MCTAJUIOB, HEMCTAJUIOB U aM(l)OTepHBIX
QJICMCHTOB; HCOPraHUYCCKUX KHUCIIOT, OCHOBaHHUH U aM(pOTepHLIX THAPOKCHUIOB,
HCOPraHNYCCKUX COJ'ICI\/’I, XapaKTCPpU3YyHOIMUX UX CBOICTBA.

OK.01
OK.02
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Jlabopamopuvie 3anamust
JlaboparopHass pabora «CBOWCTBa METAIOB W HeMeTauioBy. MccrmempoBanue
(1)1/13I/II-IGCKI/IX M XUMHUYECKHMX CBOMCTB METAJIOB M HEMETalJaoB. Perrenne

AKCIIEPUMEHTAJIbHBIX 33J1a4 M0 CBOMCTBAM XHMUYECKHM CBOWCTBAM METAILJIOB U 2
HEMETAJUIOB, 110 PACIIO3HABAHWUIO W TIOJYYEHUIO COCIWHEHUW METauIOB U
HEMETAJIJIOB
Tema 3.3. Teopemuueckoe 0byueHue OK.01
[TpousBoacTBO OK.02
HEOPraHMYIECKNX OO6mme mpeACTaBICHUS O MPOMBINIJIEHHBIX CIIOCO0ax MOJyHeHNs XUMHYECKHX
BeIIeCTs. 3HateHHe BEIIECTB (HA MpUMeEpe MPOU3BOJACTBA aMMHaKa, CEPHON KUCIOTHI). YepHas u 5
W IIpHMCHEHHE B nBeTHas Metautyprus. [IpakTnyeckoe mpuMeHeHHne dEKTPOIH3a IS TTOJTYICHHS
SbiTy 1 MIETOYHBIX, MIEJIOYHO3EMETBHBIX METAUIOB U amfoMuHMs. CTEKIIO W CHJIMKaTHas
MPOMBIIIIIEHHOCTh. [Ipo6eMa 0TX0I0B ¥ MOOOYHBIX MPOIYKTOB.
TIPOU3BOJICTBE
KoHTponsHas CrpoeHue BelecTBa 1 XUMHUECKUE PEAKIIUU 2
paboTa 1 CBoiicTBa HEOPraHUYECKUX BEIECTB
Paznen 4. CTpoeHne U CBOIICTBA OPraHUYeCKHX BeIeCTB 26
Tema 4.1. Teopemuueckoe 0byuenue OK. 01
Knaccudukanus, [Ipenmet opranmyeckoil XuMun. B3auMOCBs3b HEOPraHUUECKUX U OPraHUYECKUX
CTpOEHHE U BeIECTB. XMMHUYECKOE CTPOCHUE KaK MOPSI0K COCTUHEHHUS] aTOMOB B MOJIEKYJIE
HOMEHKJIaTypa COrJJaCHO HX BaJeHTHOCTU. OCHOBHbBIE TMOJIOKEHUS TEOPHUH XUMHUYECKOTO 2
OPraHM4eCcKUX CTPOEHHUSI OpPraHu4ecKux coeauHeHuit A.M. bytiepoBa. YriepoaHblil CKeler
BEIIECTB OpPraHUYECKON MOJICKYJIbI.

MouiekynspHble U CTPYKTYpHbIE (pa3BEepHYThIE, COKpAIICHHbIE) XMUMHUYECKHE
(dbopmyIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOSHHS MOJEKYII.
N3omepuss u u3zomepsl (CTpYKTypHasi, reoMeTpHuecKas (IMC-TpaHC-U30MEpHs).
KpatHocts xumuueckoit cBsizu. [loHstne o ¢yHKIMOHAIBHOW TpymIe.
[IpuHnunel  kIaccupuKalii OPraHUYEeCKHX COelIWHEeHUH. MexayHapogHas
HOMEHKJIaTypa U MPUHIIUITBI HOMEHKIATYPbl OPraHUYEeCKUX COeTMHEHUH.
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Ilpakmuueckue 3anamus

Homenknarypa opraHuueckux CO€IWHEHUU OTIEIbHBIX KIAcCOB (HACHIIICHHBIC,
HEHACBIIIEHHBIC U APOMATUYCCKHE YTIICBOAOPOIbI, CIUPTHI, (PEHOJIBI, AITbICTHIBI,
KETOHBI, KapOOHOBBIC KUCIOTHI ¥ Jp.) COCTaBlIEHUE TOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYJT OPraHUYECKHX BEIISCTB OTICIBHBIX KIACCOB, MCIIOIB3YS
WX Ha3BaHUS 10 CHCTEMAaTHYECKONM HOMEHKJarype. Pacuersl mpocteimen
(hopMyITBI OPraHNYeCKON MOJIEKYJIbI, UCXOIS1 U3 DJIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CsolicTBa
OpPraHHYECKUX
COCAUHCHHI

Teopemuueckoe obyuenue

PU3MKO-XMMHYECKHE CBOMCTBA OPraHUUYECKUX COCAVUHEHUN OTAEIBHBIX KJIaCCOB
(ocobennocTn  KmaccupuKAMK M HOMEHKJIATypbl ~ BHYTpU  KJacca,
FOMOJIOTHUECKUN pAn U obmas Qopmyna; uzomepus; (puU3NUECKUe CBONCTBA;
XMMHYECKHE CBOMCTBA; CIIOCOOBI MOIy4EHNUs):

— TpeAenbHBbIE YIrIeBOoAOopojbl. ['opeHue MeraHa Kak OJMH M3 OCHOBHBIX
HMCTOYHUKOB TeIja B TNPOMBIIUIEHHOCTH U ObITy. CBOICTBAa MPUPOIHBIX
YIJI€BOJAOPOJOB, HAX0XKICHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HemnpeJeNbHbIE M apoMaThyeckue yrieBoaopoibl. [lomumepusarms sTuiIeHa
KaK OCHOBHO€ HAIlpaBJICHHE €ro HCMOJb30BaHMUSA. [opeHue aleruseHa Kak
HMCTOYHUK BBICOKOTEMITEPATYPHOTO TUIAMEHH U1l CBAPKHU M PE3KU METAJLIOB

— KHCJIOPOJCOACPKAIINEe COSAUHEHUs (CIUPTHI M MPOCThIe A(GUPHI, (HEHOJIBI,
aJbJACTU/IBI M KETOHBI, KApOOHOBBIE KMCIIOTHI M MX MPOU3BOIHEIE). [IpakTHdeckoe
MPUMEHEHHUE ATHJICHIJIMKOMIA, Tuiepuna, ¢eHona. [Ipumenenue dopmaibie-
TUja, areTaibAeruaa, yKCYCHONH KUCIOTHI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX
KucioT. Mororue cBoiicTBa MblIIa

— a30TCOoACpKAIIUC COCANHCHUA (aMI/IHBI N aMHMHOKHCJIOTHI, 66.]'[1(1/1).

Knaccn(bnxaum[ 1 0COOEHHOCTH OPraHn4cCKux peaKHHﬁ. Peakunonnsie LHCHTPHI.
Panukanel. IloHaTus o TMIIax U MEXaHU3Max OPra’Hn4CCKux peaKuHﬁ.

HpaKmutteCKue 3AHAMUA

Pemenne nemnouex HpeBpaH_IeHI/Iﬁ Ha TCHCTHYCCKYIO CBA3b MEKAY KIIaCCaMU
OpPraHNU4YCCKUX CO€OUHECHUI COCTaBJICHUEM Ha3BaHUM OpPTraHUYCCKUX
COCOUHEHHH IO TPUBHUAJIIBHO HnJIn MG)KHYHapOI[HOﬁ CHUCTEMATHYECKOM
HOMCHKIJIATYpC.

c
51

OK.01
OK.02
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Pemenne PaCUYCTHBIX 3a4a4 110 YpaBHCHHUAM pCaKHI/Iﬁ C Y4aCTUCM OPraHu4CCKHUX
BCIICCTB.

Jlabopamopnvie 3anamus

Jlaboparopuass pabora «llomydeHuwe OSTHUICHA HW W3y4ECHUE €r0 CBOMCTBY.
[Tonyuenue 3TUneHa U3 ATaHOJA B Ja0OPATOPUU M U3YyUYEHHE €ro (PU3NYECKUX U
XUMHAYECKNX cBoicTB. CocTaBiieHHue peaKHI/Iﬁ MNPUCOCANHECHUSA U OKHCJIICHHUA Ha
npuMepe 3TujeHa. PellleHne pacyeTHBIX 3aJad C HMCMHOJIb30BAaHUEM IJIOTHOCTU
ra3oB 110 BOJOPOJY U BO3AYXY.

Tema 4.3.
Oprannueckue
BEIllECTBA B
KU3HEAEATEIIbHOCTU
4eJI0BEKA.
[IpounsBoacTBo n
IIPUMCHECHHE
OpPraHUYECKUX
BEIIECTB B
IIPOMBIIITICHHOCTH

Teopemuueckoe obyueHue

buoopranmnueckue coenunenus. [Ipumenenne n 6uonorudeckas poJib yrieBoI0B.
OxucrneHue YrieBoJOB — HCTOYHUK SHEPTUU JKMUBBIX OpraHu3moB. Obnactu
MpUMEHEHHUs] aMUHOKHUCIOT. [IpeBpamieHuss OelKOB NHUIIM B OpraHu3Me.
buonornueckue Qynkuum OenkoB. buonornueckue ¢yHKIMU kupoB. Poib
OpraHMYecKON XMMUU B PeHICHUH NMPo0IeM MUIIEBOM 0€30MacHOCTH.

Teopemuueckoe obyueHue

HyknennoBble KUCIOTHI: cocTaB U crpoeHue. CtpoeHne HykneoTus0B. CocTaB
nykiaenHoBbiX  kucinotr (JAHK, PHK). Poip HyKIeWHOBBIX KHCIOT B
KU3ZHEJESATEIbHOCTH OPTraHU3MOB

Teopemuueckoe obyueHue

[Ipou3BOICTBO OpraHMYECKHUX BEIIECTB: MPOU3BOJACTBO METAHOJA, MepepadoTKa
HedTu. [lonuaTHiieH Kak KpYMHOTOHHAXKHBIM MPOAYKT XUMHUYECKOTO MPOU3BOJ-
ctBa. [Ipumenenue stunena. [Ipous3BoJCTBO U MpUMEHEHHE KaydyKa U PE3HHBI.
CuHTeTHYEeCKHEe W HCKYCCTBEHHBbIE BOJIOKHA, HUX CTPOCHHE, CBOWCTBA.
[IpakTHdeckoe UCroIb30BaHUE BOJOKOH. CHHTETUYECKHE TUICHKH: U30JISIIMS IS
MIPOBOJIOB, MEMOpaHbI UIsl ONIPECHEHUsI BOJBI, 3alllUTHBIC TJICHKH ISl aBTOMO-
Ounel, MIacThlpy, XUPypruueckue MmoBsi3ku. HOBbIE TEXHOJOTHH JalbHEUIIEro
COBEPIICHCTBOBAHUS TOJUMEPHBIX MaTepuayioB. Poib opraHuyeckol XWMuu B
pemieHnu mpoOieM HHEePreTHUecKoil Oe30MacHOCTH, B PA3BUTHH MEAUIIMHBI,
CO3JJaHMM HOBBIX MaTepUajoOB, HOBBIX MCTOYHHKOB SHEPTUU (aIbTepHATHBHBIC
VCTOYHUKU SHEPTHUH).

OK.01
OK.02
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Konrpoasnas

paGora 2 CrpykTypa M CBOICTBa OpPraHM4ECKHX BELIECTB 2
Pasien 5. Knnemz;ecxme H TepMOJHHAMHYECKHEe 32aKOHOMEPHOCTH NPOTEKAHHSI XMMHYECKHX 10 OK.01
peakuuii OK.02
Tema 5.1 Teopemuueckoe obyuenue
Kunernueckue Xumudeckue peakiuu. Knaccupukauss XUMHUYECKUX peakiuuii: mo QaszoBomy
3aKOHOMEPHOCTH cocTaBy (TOMOTE€HHbIE U TE€TEpOTEHHBIE), IO HCIOJb30BAHUIO KaTalu3aropa
MPOTEKAHUS (kaTtamuTHdecKre U HekaTanuTruueckue). CKOpOCTh peaKIiuu, €€ 3aBUCUMOCTh OT
XUMUYECKUX pa3nuYHbIX (AKTOPOB: TPUPOJBI PEArupyOLIUX BEHIECTB, KOHLEHTPALUU 2
peakumit pearupyoomux BemiecTs, TemnepaTypsl (mpaBwio Bant-T'odda), nnomaau
pEaKMOHHONW MOBEPXHOCTH, HaJIM4YMs Karajau3atopa. Ponb kaTanm3aTtopoB B
NpUpOJi€ U  TPOMBIIUIEHHOM  TIPOU3BOJACTBE.  ODHEprusi  aKTHUBAIUU.
AKTHBUpPOBaHHBIN KoMIUIekc. KaTanu3atopsl u karanus. Posp kaTanu3aTtopoB B
MIPUPO/I€ U TPOMBIIIIEHHOM MPOU3BOJICTBE
Jlabopamopnvie 3anamus
N3yuenne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PpPEAKIUU OT KOHLEHTpaluu
pearupyroIrx BEUECTB U TEMIIEPATYpPhI
HccnegoBanue  3aBUCUMOCTH  CKOPOCTHM  p€aKkIMU  OT  KOHIIEHTpAlWH. 2
Omnpenenenre KOHCTAaHTBI CKOPOCTH Peakuu rpaduuecKuM METOJIOM.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH pEaKLMM OT Temueparypbl. Pacuer
SHEpPIrUM aKTHUBAIlMM PeakUuu. PelieHne NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUMN
Ha aHaJIu3 (PaKTOPOB, BIUSIONIUX HA U3MEHEHHE CKOPOCTH XUMHUYECKOM peakiuu
Tema 5.2 Teopemuueckoe 0byuenue
Tepmogunamuueck | Kinaccubukanms — XUMUYECKMX — peakiuili: 1o  TemwioBoMy  3ddexty
M€ 3aKOHOMEPHOCTH | (9K30TepPMHUYECKHE, DSHIOTEPMHUYECKHE), IO OoOpaTuMocTH (oOpaTuMbie U
MPOTEKAHUS HeoOpaTtumblie). TernoBbie 3(h(HeKThl XUMUYECKUX peakiuil. TepMoxumuueckue
XUMHUYECKUX ypaBHeHusA. OOpaTUMOCTh peakiuil. XMMHUYeCKOe PaBHOBECHE M €r0 CMEIICHHE 2
peakuuii. MO/ IEHCTBUEM Pa3IUYHBIX (PAKTOPOB (KOHIIEHTPALIUS PEareHTOB WM MPOIYKTOB
PaBHOBecue peakiuu, JaBlI€HHWE, TeMIepaTypa) JUiS CO3JaHUS ONTHUMAJbHBIX YCIOBHIA
XUMHUYECKUX MPOTEKAHUSI XUMUYECKUX MpoleccoB. [loHsTHE 00 SHTATBIINN U SHTPOIIUH.
peakuu Oueprus ['ub6ca. 3axkon I'ecca u crenctBus u3 Hero. Ponb cmemieHus
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PaBHOBECHA B TCXHOJIOTHYCCKHUX IIpOoHCCCax

Ipaxmuueckue 3anamus

[punnun Jle Ilatense. BnusaMe paznuubbiXx (aKTOPOB Ha H3MEHEHHE
paBHOBECUS] XMMHYECKMX peakUui. 3aKoH JEHCTBYIOIIMX MacC M KOHCTaHTa
XMMHUYECKOTO paBHOBECHS. PacueTsl paBHOBECHBIX KOHIICHTPALUN pEearupyrommx
BEILECTB U MPOJIYKTOB peakiuil. Pacuersl TemnoBoro spdexra peaxiuu. Pere-
HHE NPAKTUKO-OPUEHTUPOBAHHBIX 3alaHUN Ha TpuMeHeHue npuHuumna Jle-Illare-
JIb€ JUISl HAXOKJACHUS HAIIPaBJIICHUS CMEIICHUS PABHOBECUS XUMHUYECKON peaKuu
1 aHaJIK3 (PAKTOPOB, BAUSIONIMX HA CMEIIEHNE XUMUYECKOT0 PAaBHOBECHSI

Jlabopamopuvie 3anamus

JlabopaTtopHast paboTta «/3yueHne BIUSHUS Pa3IUIHBIX (PAKTOPOB HA CMEIIECHUE
XHUMHUYECKOTO PAaBHOBCCHA. HCCJ’IG}IOB&HH@ BJIMAHUSA U3MCHCHHUA KOHLUCHTpaUHUn
BCIICCTB, pCaKIUMU CpEAbl W TEMICPATYpPbhl Ha CMCIICHHUEC XHMHYCECKOTO
paBHoBecusi. CpaBHEHHME  TOJYYEHHBIX  pE3YJIbTaTOB C  TEOPETUUYECKHU
MPOrHO3UPYEMBIMH Ha OcHOBE puHuuna Jle [llarense

Pasnea 6.

JAucnepcHble cUCTEMBI

10

Tema 6.1.
HucnepcHbie
CUCTEMBI U
(hakTophI X
YCTOMYHUBOCTH

Teopemuueckoe obyueHue

Hucnepcusie cucrembl. Kommouaneie cuctembl. VICTUHHBIE — pacTBOPBI.
PactBopenne kak ¢usnko-xummuueckuii mpouecc. PactBopel.  CriocoObl
MPUTOTOBIIEHUSI pacTBOPOB. PacTBopumocTh. MaccoBas 10Jisi pacTBOPEHHOTO
BelecTBa. IIpenenbHO [OMycTUMblE KOHUEHTPAlMM W WX HUCIHOJIb30BAaHUE B
OIICHKE PKOJIOTHYECKON O€30MacHOCTH.

OK.01
OK.02
OK.07

Knaccudukanuss aucrnepcHblx cucteM 1Mo coctaBy. CTpoeHue u  (PakTophbl
YCTOMYUBOCTU JMCIIEPCHBIX CHCTEM. Pacro3HaBaHWE WCTHHHBIX PaCTBOPOB,
KOJUIOUJHBIX PACTBOPOB M TpydoaucnepcHbiX cucteM. CTpoeHHe MUIEILIBL.
PaccenBanue cBeTa NpU MPOXOXKICHHM CBETOBOTO IyYKa Yepe3 ONTHYCCKH
HEOJHOPOAHYIO cpeny (3ddekra Tunmans).
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Ipaxmuueckue 3anamus

Pemrenne 3amau  Ha IPUTOTOBIEHUE PAcTBOPOB. PemieHne npakTUKoO-
OpHUEHTHUPOBAaHHBIX  pAacueTHBIX  3aJaHUd  Ha  JUCIEPCHBIE  CUCTEMBI,
WCTIOJIb3yeMble B OBITOBOM W TPOW3BOACTBEHHON [ESATEIBHOCTH YEJOBEKa, C
MO3UIMHA KOJOTHYECKONH O€30MacHOCTH IMOCIEACTBUI W T'PaMOTHBIX PEIICHHH
po6JIeM, CBSI3aHHBIX C XUMHUEH

Tema 6.2. Jlabopamopnvbie 3anamus OK.01
Uccnenosanue Jlabopatopnast pabotra  «lIpuroTtoBimenue pactBopoB». IlpuroroBinenue OK.02
CBONCTB pacTBOpOB 3a/IaHHOU (MomnsIpHOIN) KOHILIEHTpaluu (c IIPaKTHUKO-
JTUCTIEPCHBIX CUCTEM | OPUEHTHPOBAHHBIMH BOIIPOCAMHU), OTIPEICIICHHE CPEABl BOJHBIX PACTBOPOB
AT MX Jlabopamopuvie 3ansamus
UIEHTU(DUKAIIK JlabopaTtopHnas pabota «lccnenoBanme AUCTIEPCHBIX cUcTeM». [IpurotoBnenue u
M3y4eHUEe CBOMCTB JUCHEPCHBIX CHCTEM pPa3HBIX BHJOB: CYCIEH3WH, dMYIHCHH,
KOJUIOMJTHOTO pacTtBopa. CpaBHEHHWE CBOWCTB MCTHHHBIX W KOJUIOHUIHBIX
pacTBOPOB, BBISIBIEHUE OCHOBHBIX Pa3IMUUi MEXIy HUIMU
KonTpoabHast CKOpOCTh XMMHUUYECKOU peaklMi 1 XHMUYECKOE paBHOBECHE
pabora 3 JlucniepcHbIE CUCTEMBI
Ka4yecTBeHHbIE peakmun OOHAPYKEHHS! HEOPraHUYECKUX U OPraHUuYecKHX OK.01
Paznen 7.
BelIeCTB OK.02
Tema 7.1 Jlabopamopuvie 3anamus
O6napyxeHue OOGHapyxeHue HeOPTaHMYEeCKUX BenlecTB (KaTHOoHOB [—VI rpynn niam aHuoHOB) ¢
HEOPraHMYECKUX WCIIOJIb30BAHMEM KAUeCTBEHHBIX aHAJIUTUYEeCKUX peakiuil. JlaGopaTopHas
KaTHOHOB U paborta Ha BbIOOD: 1. JlJaboparopHast paboTa «AHATUTHUYECKHUE PEaKI[UU KaTHOHOB
AHUOHOB I-VI rpynm». IIpoBeneHHe KadyeCTBEHHBIX peakIUii, HCIOIb3YEMbIX IS

oOHapyXeHHs] KaThOHOB | rpymmbl (kanus, HaTpusi, MarHus, aMMoHus), Il
rpynmnbl Ha npumepe Oapust, Il rpynner — cBunua, IV rpynnel — amtomunus, V
rpynmnbl — xkene3a (II u 1), VI rpynnel — Hukens. Onucanue HaOI01aeMbIX
SABIICHUM M COCTaBJIeHME XUMHUYECKUX peakiuidl. 2. JlaboparopHas pabora
«AHaNUTHYECKNE pEeaKkUUM aHUOHOB». lIpoBeneHME KadyeCTBEHHBIX peakLui,
UCTOJb3yeMBbIX 751 OOHapyXeHHMs aHHOHOB: KapOoHarta, ¢ocdata, cynbdara,
cynbura, HuTpaTa, xjopuaa u Ap. OnucaHue HaOMIOJAEMBIX SIBICHUH W

26




COCTaBJICHUE XUMHYECKUX PEAKIIUM.

Tema 7.2. Jlabopamopuvie 3ansamus
ObHnapyxeHue OOHapyxeHHe OpraHMYECKHX COSAMHEHHH OTIEeNbHBIX KiaccoB. JlabopaTopHas
OpPraHHYECKUX paboTa Ha BBIOOD:
BemecTB oTAenbHbIX | 1. JlabopaTopHas pabora «KadecTBeHHBIC pPEAKIMM HA OTICIBHBIC KIIACCHI
KJIACCOB C OpraHWYEeCKUX BemecTBy. [IpoBeneHne KaueCTBEHHBIX PEAKIMM, UCIOJIb3yEeMbIX 2
HCIIOJIb30BaHUEM JUIs OOHApY)KEHHUS OPraHUYEeCKUX BEIIECTB PAa3JIMYHBIX KJIAcCOB: (HEHOJIOB,
KaueCTBEHHBIX aNbJACTUIOB, KpaxMalia, YKCYCHOW KHCIOThl, aMHUHOKUCIOT, OEJIKOB U JIp.
peakuuit Onucanue HaOMIOAAEMBIX SIBICHUH U COCTABIIEHUE XUMUYECKUX pEaKUUN W/UIH
CXEM.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJAepPKaAHME (COAePKAHUE TPUKJIATHOTO MOXYJISA) 40
Pa3pea 8. XuMus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJI0BEKAa 4 OK 01
Tema 8.1. Xumust B | IIpakmuueckue 3anamus 8§ 8421
OBITY U DKoJyiorrdeckas 0€30MacHOCTh TOCIEACTBUNA OBITOBOM W TPOU3BOJICTBEHHOM OK 07
MIPOM3BOJICTBEHHON | IEATENIBHOCTH YEJIOBEKAa, CBSI3aHHAas ¢ MepepaboTKOIl BEIIeCTB; MOMCK M aHAIU3
NesITeIbHOCTH XUMHYECKOM HWHGOpMalMU M3 Pa3IMYHBIX HCTOYHUKOB (HaydyHas U y4eOHO-
YeloBeKa HayyHas JIMTeparypa, CpeAcTBa MaccoBOM uHpopManuu, ceTb VHTepHET H
JPYTHE). 4
Keiicer (¢ yuerom Oyaymieli mnpodeccHOHaTbHON NEATeTLHOCTH) Ha aHaJIu3
uHopMallUl O MPOU3BOJCTBEHHON JEATEIHHOCTH 4YEJIOBEKa, CBS3aHHOW C
nepepaboTKOW ¥ MOJIyYeHHEM BEIIEeCTB, a TakkKe C OKOJIOTMYecKon
6e3omacHOCThIO. KauecTBeHHbIE M KOJMYECTBEHHBIC 3a/layd I10 OMPEICNICHUIO
KOHLIEHTPAIIMK XUMHYECKUX BEIIECTB.
Paznea 9 HccienoBanue 1 XMuMHYECKHIT aHAJIH3 00beKTOB OHochepbl 36
Tema 9.1. OcHoBbl | JlabopamopHvle 3anamus OK.01
nabopaTtopHoi JlaboparopHas pabota «OcHOBBI Ja0opaTopHOW mpakTuKWy. JlaboparopHas
MPAKTUKHU B nmocyaa M XUMHYECKHE peakTUBbl. OCHOBHBIE J1a0OpAaTOpPHBIE OIEPAIIHH. 2
npodeccuoHanbuel | JJabopaTopHoe o6opyaoBanue. TexHuka O€30MacHOCTH W TpaBuiia paboThI

X J1a00paToOpHsIX

(moBezeHus1) B 1a0OPATOPHH.
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Ipakmuyeckue 3anamus
Brinonnenne THIIOBBIX pacyeToOB IO TEMATUKE SKCIICPUMCHTA (BI)IXOI[ IIpoaAYyKTa
peakifu, Macca HaBeCKU, 00bEM PACTBOPHUTEIIS).

Ilpakmuueckue OOpaOOTKa MaHHBIX, AHAIM3 W OIEHKAa HX JIOCTOBEPHOCTU
(BBIYMCIICHHE CPETHETO 3HAYCHHMSI DKCIICPUMCHTAIILHBIX TAHHBIX, IIOTPEITHOCTH).

Ilpakmuueckue TlpencraBienue pe3yabTaTOB SKCIIEPUMEHTA B pa3InuHOM hopme
(Tabnuua, rpaduk, oTUeT, JOKIAJ, TPE3SHTAIIUS)

Tema 9.2.
XUMHUYECKUN
aHaJu3 MpoO BObI

Teopemuueckoe 0byueHue

Knaccmanaum[ Hp06 BOJHBI I10 BUY U Ha3zHAa4YCHUIO, UCXOa U3 €€ XUMHNYCCKOT'O
coctaBa. OpraHojenTHYECKHE CBOMCTBA (3amax, MPO3pPavyHOCTh, IIBETHOCTb,
MYTHOCTI)) BOJHbI. KI/ICJ'IOTHOCTI) 1 MICJIOYHOCTH BOJBI. pH cpemﬂ U MCTOObI €€
onpeneneHus. JKecTKoCcTh BOJBI U METOJIbI ee omnpeneneHus. CylHOCTh MEeToaa
TUTPOBaHUA. Buabl jxecTKOCTH BOJbI (BpeMeHHas U mocTosiHHas). JKecTkocTh
BOJIbI KaK TPHWYMHA BBHITIAJCHUS OCATKOB WM OOpa30BaHUs COJICOTIOKEHUM,
HMEIOIIMX MECTO B ObITYy M Ha mpom3BoiAcTBe. CocCTaB COJieH, BBI3BIBAIOIINX
JKECTKOCTh BOJBl. XUMHUYECKHE TPOIECChl, YCTPAHSIONINE >XECTKOCTh BOJBI.
VYpaBHEHUS] XUMUYECKUX PEAKIUH, WILTIOCTPUPYIOMHUX MPOIECCHI, MPOUCXOIS-
1Me PU YCTPAHEHHUH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOMN JKECTKOCTH OBITOBBI-
MH 1 XUMUYECKUMH criocobamu. CriocoObl YCTpaHEHUS MOCTOSIHHOM KECTKOCTH.

Ipaxmuyecxue 3ansimus
CriocoObI BeIpaKEHUS KOHIIEHTPAIIMH PACTBOPOB: MaccoBasi JI0JIsI PACTBOPEHHOTO
BEIIECTBA, MOJIIPHAs M MOJISUTbHAsT KOHIEHTpamwu. Tutp pactBopa. Pemenue
MPAKTUKO-OPHUEHTUPOBAHHBIX TEOPETHUECKUX 3aJIaHUI Ha PacyeT KOHIICHTPAIIHA
3arps3HSIIOIIUX BEHIECTB M HMX CpPaBHEHHE C MPEIEIbHO JIOMYCTHMBIMU
koHneHTpamusmu (I1J1K)

Jlabopamopnvie 3anamus

HccnenoBanne XMMUYECKOTO COCTaBa Mpoo BOIbI.

Hcnonbs3oBaHue MeTOA0B (QWIBTPOBAHUS W aacopOLMU s OTAEICHHS
3arpsA3HeHUd B uccieayemMoid mpoOe Boabl. Bribop MeToga OuYMCTKH B
3aBHCUMOCTH OT BHUja 3arpsizHeHHs. CpaBHeHHE 3()()EeKTUBHOCTU pa3IMYHbBIX
METOJIOB OYMCTKH BOJbl B Pa3HbIX YCIOBUAX (B J1a0OpaTopuu, B JIOMAIIHUX U

OK 01
OK 02
OK 07
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oJIeBbIX ycnoBusX). Onpenenenue pH cpeapl ¢ MOMOIBIO YHUBEPCAIBHOTO
uHauKaTopa. lcrosib30BaHME THUTPOBAHUS ISl ONPENENEHUS KHUCIOTHOCTH.
Omnpenenenue oOmIeH KHCIOTHOCTH BOJBI, pacdyeT CBOOOJHOW KHCIOTHOCTH.
Omnpenenenue obmeit u cBoOogHOM mienoyHocTH. CocTaBieHHWE YpaBHEHHM
peaKnmii, MPOTEKAIOIIUX IMPH OINpPEAeICHHH KUCIOTHOCTH/ MIETOYHOCTH IPOO
BOJIbl. Y CTaHOBJIEHHE CIIOCOOOB MCIIOJIB30BAHMS MCCIIEIOBAHHBIX MPOO BOJBI B
KU3ZHEJESATEIbHOCTH YeJIOBEKa, Ha OCHOBE MOJYY€HHBIX JAaHHBIX O COCTaBE.
CriocoObl ycTpaHeHHs BCeX BUIOB JKECTKOCTH B 3aBUCMMOCTHU OT COCTaBa CoJieH
KECTKOCTH. PelreHne sKCrepuMeHTaIbHOW 3aJa4M Ha BBISABICHHE BPEMEHHOU U
MOCTOSIHHOM KecTKOoCcTU BOJbl. OIleHKa BEPOSITHOCTH YCTPaHEHHs] BCEX BHJIOB
KECTKOCTH B JIOMAITHUX YCIOBHSIX.

Tema 9.3.
XUMHUYIeCKUi
KOHTPOJIb KAYECTBA
MPOJIYKTOB MUTAHUSA

Teopemuueckoe ooyuenue

KauecTBeHHBII XMMMYECKMH COCTaB NPOAYKTOB IHUTaHWs. BemiecTsa,
¢danbcuuuupyomyue MpPOAYKTbl IMHUTAaHWSA, U BEIIECTBA, 3arps3HAIONINE
NPOXYKThl nUTaHus. OIpeneiacHue 3arps3HAONUX XHMHYECKUX BEIIECTB B
IIPOMYKTAaX IIMTaHUSA, OIPEACICHUE BEUIECTB, HE 3asABICHHBIX B COCTaBE
IIPOJTyKTOB ITUTAHUS

Hpakmuttecmte 3AHAMUA

OpFaHI/I‘IeCKI/Ie U HEOPraHU4YC€CKHUEC BCHICCTBA, BXOJAAINIHWE B COCTaB IIPOAYKTOB
IIMTaHHA. OnpeneneHI/Ie coCTraBa 6J'II-OI[ Ha COACpKaHNC MakKpo n
MHUKPOIJICMCHTOB. HSy‘ICHI/IC MMPECATIOKCHHBIX IIPEIIOJaBaTCIIEM 6.]'[10,[[ Ha npeaMeT
XUMHUYCCKOI'0O COCTaBa, OIIPCACIICHUC I[OJ'IeI\/'I oT CYTO‘IHOI;'I HOpMBI MAakKpoO H
MHUKPOIJICMCHTOB B YKAa3daHHOM 6]'[10,[[6. Pemenne IIPAKTUKO-OPUECHTUPOBAHHBIX
3aj4a4 I10 KYJII/IHapHOﬁ TCMATUKC PA3JIMYHBIX THUIIOB.

Jlabopamopuvie 3ansamus

HccnenoBanue XuMHYECKOIO COCTABA ITPOAYKTOB ITUTAHUSA.

HccnenoBanue MarepuanoB MOJYKOJIMYECTBEHHBIM METOJIOM  OIPEACIICHUS
HUTPATOB C HCIOJNb30BaHUEM IU(EHUIaMUHA (KOPHEIUIOABI OBOIIEH, JTUCThI U
KOYepbhKKa KamycThl, 1016l ppykTOB). MccnenoBanre MOTOYHBIX MMPOTYKTOB HA
HaJIM4Ke Kpaxmaina. Mccnenosanue npoIyKToB Ha HaJMYUe TIIFOKO3BI.

Tema 9.4.

Teopemuueckoe ooyuenue

OK 01
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XUMHUYEeCKHI
aHaJIu3 MpoO MOYBbI

Knaccugukanus noys 1o BUAY ¥ HA3HAYCHUIO, UCXOIS U3 XUMUYECKOTO COCTaBA.
WNnentudukanmst mpoObl TMOYBBI 1O €€ XUMHYECKOMY COCTaBy, OIIMCaHHE
BO3MOKHOCTEH €€ IPUMEHEHUS.

TpeboBanusi K KayecTBY TIOYBBI pAa3NUYHOrO Ha3HayeHus. Omnumcanue
0COOEHHOCTEH HCHOJB30BAHUS TIOYB B 3aBHCUMOCTH OT THIIOB, CIIOCOOBI
yIIydlleHUs KayecTBa IIOYB B 3aBUCHUMOCTM OT HaszHadeHus. OOmactu
WCTIOJIb30BAHUSI OPTaHUYECKUX YIOOpPEHHH B 3aBUCHMOCTH OT KaueCTBEHHOTO
cocraBa. Onmcanne opraHMYeCcKNX yIoOpeHUH U UX MPUMEHEHHE B 3aBUCHIMOCTH
OT COCTaBa IMOYBHI U €€ Pa3HOBHUTHOCTH.

Ilpaxmuueckue 3ansmus

O6mactu HazHaueHus: (MPUMEHEHUsS) TOYBBI, HCXOJS W3 KAauyeCTBEHHOTO U
KOJIMYECTBEHHOTO COCTaBa. AHanu3 HOPMATUBHOW JOKyMeHTanuu. Poib
HEOPraHMYECKNX BEIICCTB B KAYECTBE MUHEPAIBHBIX YIOOPECHHH, yaydlIuTenei
nouBbl. CoCTaB MUHEPATBHBIX yIOOPEHUN W WX MPUMEHEHHUE B 3aBUCHMOCTH OT
COCTaBa TOYBBI M €€ Pa3HOBHIHOCTH. B3auMocBs3b cocTaBa ynoOpeHHil W HX
BJIMSIHMS HA BET€TATHBHBIE CBOWCTBA U IIOJOHOUIEHUE PACTEHUI

Jlabopamopuvie 3anamus

HccnenoBanne XuMHUYECKOrO COCTaBa MPoO MOYBHL.

[IpuroTtoBiienue mpoObl MOYBBI AJII MCCIECIOBAHMSI KHCIOTHOCTH/IIEIOYHOCTH,
HEOpraHuyeckux 3arpsizHeHuidl. OOHapyKeHue XJIOpUA- U Cylb(aT-uOHOB B
npoOe nouBkl. VccnenoBanrue BOAHBIX BBITSHKEK 00paslloB FOTOBBIX MOYBEHHBIX
cmeceid (ma  pasHbIX THNOB pacreHuid). Ompenenenne pH mouBsl C
WCIOJIb30BaHMEM HMHAUKATOpoB. OIlleHKa TUIOB IIOYB B IMPEJCTABICHHBIX
oOpa3uax (CHIbHOKHCTIAs, KUCIasi, CIa00KKCas, HeUTpaJibHas, IeJI0uHas).

OK 02
OK 07

Tema 9.5.
Hccnenosanne
00BEKTOB
o6uocdepsl

Teopemuueckoe oOyuerue

Y4eOHOo-HCcCNeI0BaTeNbCKUN MPOEKT B 00JaCTH HCCIENOBAaHUS OOBEKTOB
ouochepsl. OO630p TeM yueOHO-HCCIEAOBATEIbCKUX MPOEKTOB. AJTOPUTM
BBITIONHEHUST TmpoekTa. OmpeneneHue MpoOieMbl uccienoBaHus. MeTobl
MOUCKa, aHanmu3a U o00paboTku uWHEGOPMAIMM O TPOEKTe B Pa3IHMYHBIX
HMCTOYHUKAX

HpaKmutteCKue SAHANUA

OK 01
OK 02
OK 04
OK 07
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O0ocHOBaHME aKTyalbHOCTH BBIOpaHHOW TeMbl. BbIsBIeHHE MPOOIEMBI
uccienoBanus. Beibop 00BEKTOB 1 METOIOB UcciieoBanus. [locTaHOBKA 11enei u
3amau ucciaenoBanus. OnpeneneHue npoaykTa uccienoBanus. OnpeneneHue
9TaroB U COCTABJICHUE IJIAHA MCCIIE0BAHUS

IIpakxmuueckue 3anamus
3amura mnpoekta: [IpeacraBieHue  pe3yabTaTOB — BHINOJHEHUS  y4yeOHO- 2
HCCIIE0BATENIBCKUX MPOEKTOB (BBICTYIIJICHUE C TPE3EHTAIIUEH )

Jlabopamopuvie 3anamus

HccnenoBanue mpemiokEeHHOT0O OObEKTa Ha KHUCIOTHOCTh, ILEJIOYHOCTb,
XUMUYECKUN COCTaB (3arpsA3HUTENN, MAaKPO- ¥ MHKPODJIEMEHTHI). 4
OO6paboTka pe3ynpraToB wuccienoBaHus. OleHKa KayecTBa HCCIEAYEMOTO
00BbEKTa, MCXOS U3 PE3YJIbTATOB XUMHUYECKOTO aHAJU3

[IpomexyTouHas aTTecTanus 1Mo AUCHUIUIHHE (IK3aMEH ) 18

Bcero 144

s xapakmepucmuxu ypoHs 0C80eHUs Y4eOH020 MAmepuala UCnoab3ymcs ciedyloujue 0003HaA4eHUs:

1 — o3naxkomumenvuslil (Y3Hasarue parnee U3y4eHHbIX 00bEKMO8, C8OUCME);

2 — penpooyKmueHblil (8bINOIHEHUE 0esTMEbHOCIU N0 00pA3Yyy, UHCMPYKYUU ULU NOO PYKOBOOCEOM);

3 — npoOYyKmMuBHwIL (NAAHUPOBAHUE U CAMOCMOSMENbHOE BbINOJHEHUE 0esIMENbHOCU, pelleHue NPoDIeMHbIX 3a0ay).




3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30BATEJILHOM
JUCHUILINHDBI

3.1 TpeGoBaHUsI K MUHUMAJLHOMY MaTepPUaIbHO-TEXHHYECKOMY 00ecnedeHUI0

Jliis peanmu3anuy nporpaMMbl TUCIMIUTAHBI JOJDKHBI OBITh MPETYCMOTPEHBI CIICTYIONTNE
CHCIMAIbHBIC IMOMEIICHUS: YYeOHBIH KaOMHET XUMUU W/WIM y4eOHOH XUMHUYECKOUN
naboparopum.

OobopynoBanusi yueOHOTo KaOnHeTAa:

Paboyee mecTo mpemnogaBaTens.

Paboune mecta oOyuaronuxcs

CrannoHapHas J0CKa.

[TpoekTop (mepeHOCHOI).

DKpaH 715 TpoeKTopa (MEPEeHOCHOM).

Hoyt0yk (mepeHocHoit) ¢ ycranoBieHHbIM [10, noaxmtouenneM k MHTepHET u obecrnieueHuEM
JOCTYIA B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeNbHYIO cpey huinana.

[IpunTep

Harasiauple mnoco0usi: HaOOpHl MAPOCTEP)KHEBBIX MOJENEH MOJEKYJI, MOJIENH
KPUCTANTMIECKAX PEIIETOK, KOJUIEKIIMU MPOCTBIX M CIIOKHBIX BEIIECTB /WA KOJUICKIIHU
MOJIMMEPOB, KOJUIESKIUSI TOPHBIX TIOPOJ] 1 MHHEPAJIOB, Tabauia MeHaeneeBa, yaeOHbIE (HITbMBI,
uudpoBble 00pa3oBaTeNbHBIE PECYPCHI.

OobopynoBanue JjadopaTopur ¥ padoyMx MecT Ja0OPATOPUM: MEH3YpPKH, MHUIETKH-
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, IPEIMETHBIE M MOKPOBHBIE CTEKJA, MJIAHIIETHI
JUIA KaleJdbHBIX peakuuid, (uiabTpoBaibHas Oymara, NMPOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH,
pe3nHOBble MpOOKH, (PoHApHKH, HAOOp PEAKTHBOB, CTEKJISHHBIE IaJOYKH, IITATHUBBI IS
MPOOUPOK, MEPHBIEC [IUIUHAPHI, BOPOHKU CTEKJISTHHBIEC, BOPOHKU JEIUTENbHbIE IIHINHIPUYECKUE
(50-100 mu1), cTymku ¢ mectukoM, ¢GaphopoBbIC YAIIKK, MAHICTHI, GUILTPHI OyMa)KHbIE, BaTa,
MapJiis, 4YacoBble CTEKJa, AJIEKTPOIIUTKH, J1a0OpaTOpHBbIE IITATHUBBI, CIHUPTOBBIE TOPEIKU,
CIUYKH, MPUOOp IS MOJyYeHUs ra3oB (MM MPOOMpPKa ¢ ra300TBOJHON TPYOKOH), AeprKaTean
Ui IPOOUPOK, CKIISIHKU JUTsl XpaHEHUS PEaKTUBOB, Pa3/aTOYHBIC JIOTKH, XMMHUYECKHUE CTaKaHBI
(50, 100 1 200 mur), mImMaTE N, TUHIETHI, TUTEIBHBIC NI, CEKYHIOMEPHI (TaliMephl), MEPHBIC
npooupku (10, 20 mur), mepabie KOJIOBI (25, 50, 100 u 200 M), BoasHast OaHs WJIM TEPMOCTAT,
CTEKJISTHHBIC TAJOYKH, KOHHMYECKHE KoJIObI i TuTpoBaHus (50 m 100 mur), MHAMKATOpPHBIE
MOJIOCKU st ompeaeneHuss pH W crangapTHas WHAMKATOpHas IIKaja, YHHUBEPCAIbHBIN
uHauKaTop, nunetku Ha 1, 10 u 50 mu, OropeTKu Uis TUTPOBAHUSA, MEAUIIMHCKHIE MIMPHUIIBI Ha
100-150 miu, naGopaTropHble W/WIM aHAJIUTHYECKUE Bechbl, pH-MeTpbl, cymuiabHble MKad U
Jpyroe J1abopaTopHOE 000PYIOBAHHUE.

IIporpammHoe o0ecnieyeHue:

OmneparnmonHas cucrema Microsoft Windows 10

[Taker mpuxnagaeix mporpamm Microsoft Office Professional Plus 2010 Rus, AnTuBupycHas
nporpamma Kacnepckoro Kaspersky Endpoint Security mis 6usneca-Pacmmpennsiit Rus dition,
PeaZip, Adobe Acrobat Reader DC
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3.2 UnTepakTuBHbIe (popMbl 00yUeHHUsI IPH OCBOCHUH 0011e00pa3oBaTe1bHOM

AUCUUITUHBI

Tema KomnuecTso WuTepakTuBHas Gpopma MpoBeIeHUS 3aHITUS
9acoB

Tema 8.1. 4 yaca [IpakTnueckoe 3anarue (KOHPpepeHus ¢

Xumusi B OBITY U Npe3CHTAI[MEH U 3aIUTON KEHCOB)

MIPOU3BOICTBEHHOM «IKojoruueckasi 6e30MacHOCTb MOCIEACTBUN OBITOBOM

JEATeIbHOCTH ¥ TIPOM3BOJICTBEHHOM JAEATEIBHOCTH Y€JI0BEKa,

YeJI0BeKa CBsI3aHHAsl C IepepabdOTKOM BEHIECTB»

Tema 9.5 4 gaca [IpakTnueckoe 3ansTue (KOHPEepeHus ¢

HccnenoBanue Ipe3eHTallel U 3aIuTON KeNCOoB)

00BEKTOB «Y4eOHO-UCCIIeIOBATEILCKHI MPOEKT B 00JIaCTH

o6uochepsl UCCIIeJOBaHMs 00bEKTOB OHochephI».

3.3 NudopmanuoHHoe odecnevyeHne peaan3alu MporpaMmmMbl

Ilepeyenn peKoOMeHyeMbIX Y4eOHBIX U3IaHUH, HNHuTepHeT-pecypcos,

JAOIOJIHUTEIBHOM JIUTEPATyPHhI

OCHOBHBIE UCTOYHUKH:

lNa6puensa O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus. Kmacc 10. AxumonepHoe
obmectBo "M3marensctBo "lIpocBemenue”, 2020 (paspemen mo 25.09.2025 Ilpukazom
Munnpocserienus Ne§58 ot 21.09.2025)

lNa6puensa O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus. Kmace 11. AxumonepHoe
obmectBo "M3marensctBo "llpocsemenne", 2020 (paspemen mo 25.09.2025 Ilpukazom
Munnpocserienus Ne§58 ot 21.09.2025)

Epemun B.B., Ky3pmenko H.E., Tepenun B.U., Ipo3noB A.A., Jlynun B.B.; non
penakiuerr Jlynuna B.B. Xwumus. Kiace 10. OO0miecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTBIO "ITPODA"; AKUHMOHEPHOE o0111ecTBO "N31aTenspCTBO
"[IpocBemenue" (paspemen 10 25.09.2025 Ilpukazom MunnpocBemenuss Ne858 ot
21.09.2025)

Epemun B.B., Ky3pmenko H.E., Tepenun B.U., Ipo3noB A.A., Jlynun B.B.; mon
penakuueir Jlynuna B.B. Xwumuma. Kmace 11. OO0miecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTBIO "JTPODA"; AKIMOHEpPHOE o011ecTBO "N3maTenscTBO

"[IpocBemenue" (pa3pemen 10 25.09.2025 Ilpukazom MunnpocBemenuss Ne858 or
21.09.2025)

JlonoNHUTENbHbIE UCTOYHUKHU

AundunorenoBa, WM. B. Xumusa: y4yeOHUK M  OPAKTUKyM IS CPEJHEro
npodeccronanbHoro oopazosanus / . B. Audunorenona, A. B. babkos, B. A. ITonkos.
— 2-e 3., uctp. u gon. — Mocka: U3narensctBo FOpaiit, 2023.
https://urait.ru/viewer/himiya-513807

Epoxun FO.M. Xumus mi1st npodeccuii ¥ cnenuaabHOCTeH TEXHUUECKOTO U €CTeCTBEHHO-
Hay4YHOTo npoguiel : yaeOHUK Ui CTyJeHTOB YUpexXAeHUH cpell. mpod. oOpazoBaHus /
IO.M. Epoxun, N.b. KoBaneBa — 6-¢ wu3a. crep. — M. : HM3narenbckuii LEHTp
«Axamemus», 2020.

https://academia-library.ru/reader/?id=404153
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4.

1.
2.

https://www.academia-moscow.ru/reader/?id=404153

Epoxun IO.M. Xumus. 3anaun v ynpaXHEHUs : MOCOOHE AJISl CTYACHTOB YUPEXKICHHM
cpen. mpod. obpazoanus / KO.M. Epoxun — M. : M3garenbCkuii HEHTp «AKaIeMHs,
2020.

https://academia-library.ru/reader/?id=411735
https://www.academia-moscow.ru/reader/?id=411735

Tynukun E.W., Xumus B 2 4. Yacte 1. OOmast 1 HeopraHudeckass XuMusi: Y4eOHHUK IS
cpenHero npodeccuonansHoro oopazosanus / E.W. TynukuH. — 2-¢ U3]1. UCTIP. ¥ JIOTIOJH.
— Mocksa : U3narensctBo HOpaiit, 2021.
https://urait.ru/viewer/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
452785#page/1

Tynukun E.M., Xumus B 2 4. Yacte 2. Opranuueckasi XuMusi: y4eOHUK Uil CPEIHETO
npodeccrnonansHoro obpasoBanus / E.M. TynwkuH. — 2-€ W3A. UCHp. W JIOTOJH. —
Mocksa : U3znarensctBo IOpaiit, 2021.
https://urait.ru/viewer/himiya-v-2-ch-chast-2-organicheskaya-himiya-452786#page/1

OneiinukoB, H.H. Xumus. Anroput™sl pelieHus 3a1a4 ¥ TecThl : Y4yeOHoe rnocodue ass
cpemHero npodeccuonansHoro oopazosanus /H.H. Oneiiaukos, I'.I1. MypaBseBa. — 3-¢
W3, uctp. u gomnoJt. — Mocksa : U3marensctBo FOpaiit, 2021

https://urait.ru/viewer/himiya-algoritmy-resheniya-zadach-i-testy-452906#page/1

HNurepHeT-pecypchl

hvsh.ru — Xypuan «Xumust B IKoJie».
https://postnauka.ru/themes/chemistry — nekmum no xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipHeiii  mpoekT «INeMeHThl OoJibliol  Haykm» (pu3uka, XUMUS,
MaTeMaTHKa, acTPOHOMHUS, HayKH O KM3HHU, Hayku o 3emie). HoBocTu Hayku, KHUTH,
Hay4YHO-TIONYJISIPHBIE CTAaThU, JEKIUH, SHIIUKIONEANH.

http://gotourl.ru/4783 (http://potential.org.ru/)

Caitt nayuyHo-nomnyssipHoro sxypHana «llorenumamn». Kypuan umzmaéres ¢ 2005 ., ¢
2011 r. — paznen «XuMusi».

http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay9HO-TIOMYJIIPHOTO KypHaIa « XUMHS U ku3Hby. KypHan u3gaéres ¢ 1965 r.
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTtkpbiTasi 2JeKTpoHHAsh OubOIMoTeka XuMuuyeckoro mnoprana «Chemnet», comepKuT
yueOHble U HH(POPMAIIMOHHBIE MAaTEPUabl Ul MIKOJBHUKOB U yuuTenei. B Helt MoxHO
HaWTH y4eOHHUKH 1O OOIeld W HEeOPraHWMYeCKOW XHUMHM, OPTraHHMYECKOW XUMHH,
MyJIbTUMEaMaTepUallbl, a TAKXKe 33a4d XMMHUECKUX OJMMIINAJ C PEIICHUSIMU, 3aa4U
BCTYMHUTEIbHBIX 9K3aMEHOB /17151 aDUTYPHUEHTOB.

http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nndopmanmonnsie  marepuanbl 00  onumnuagax:  MOCKOBCKOM — TOPOICKOH,
Bcepoccuiickoi, MeHneneeBckou, MexayHapoaHON. IIpuBeneHsl 3a1a4u
TEOPETUYECKHMX M OKCIEPUMEHTAIbHBIX TYypOB, MOAPOOHBIE pEUICHUS, CIUCKU H
doTorpaduu nmodegureneii.

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

Cucrema TUCTaHIIMOHHOTO 00Yy4YeHUs, HalpaBleHHas B MEPBYIO ouepe/lb Ha MOATOTOBKY
K OJUMIIMAJaM BCEX YPOBHEH — OT IIKOJIbHBIX 10 MexayHapoaHoi. CalT comepx uT
OTPOMHO€ KOJIMYECTBO 3a/ay, CIPYNIUPOBAHHBIX KaK MO T€MaM, TaK U MO OJMMIIUA]IaM.
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10.

11.

12.

13.

14.

15

ITo BceM OCHOBHBIM pa3zeiaM XUMHH MPUBEAEH TEOPETHUECKUI MaTepra U pa3oOpaHbl
pelIeHus TUIIOBBIX 33]1a4.

http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Mopran mo nanotexHosorusiM. OCHOBHasl IeNib — pa3BUTHE O0pa3oBaHHs B 00JacTu
HAaHOTEXHOJIOTHH U MOATOTOBKA K HUHTEPHET-OJIMMIINA/AE 110 HAHOTEXHOIOTHUSM.
http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas nH(opmanys O XMMHMYECKUX 3JIEMEHTaX M UX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

http://gotourl.ru/4792 (http://periodictable.ru/)

PycckosA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX JJIEMEHTOB.

http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMmepueckuii  caliT OHJAlH-0O0pa30BaHWsA, COJEPKUT MHOIO  HMHTEPECHBIX
00pa30BaTeNIbHBIX KYPCOB M BHJEOJIEKIIMH JJIS LIKOJIbHUKOB, CTYAEHTOB M Yy4HUTENEH.
EcTh HECKOJIBKO KYypCOB IO XUMHH.

http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — caMblii aBTOPUTETHBII B MHPE XHUMHHU
nH(OPMaLIMOHHBIA UHTEPHET-PeCypC (CalT MIIATHBIM).

http://www.organic-chemistry.org/

[TopTan o opraHM4eCKON XUMHUH HA AHTJTIMHCKOM SI3BIKE.

http://www.xumuk.ru

CaliT 0 XUMHHM: KJIacCHYeCKHe Y4YEOHUKU, CIPABOUYHUKH, DSHIUKIONEIUU, MOUCK
OPraHNYECKUX U HEOPTraHWYECKUX PEAKIUM, COCTABIICHUE YPABHEHUMN PEAKLIUN.

. http://orgchemlab.com/

Caiit, MOCBAMIEHHBIN TPAKTUYECKON paboTe B 1abopaTopun
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBLHON JUCHUTLJIAHBI

KonTpons u oOleHKa pe3yiabTaToB OOyUeHHs] OCYIIECTBIISIETCS MpENojaBaTesieM B
mporiecce MPOBEACHUS MPAKTUUYECKUX 3aHATHIA U J1a00PaTOPHBIX paboT, TECTUPOBAHMS, A TAKXKE
BBINIOJIHEHUS
Pe3ynbTaTel
JEMOHCTPUPOBATh 110 3aBEPIICHUN U3YUEHUS AUCLUIIIINHBL
st popmMupoBaHus, KOHTPOJIS U OLEHKH PE3yIbTaTOB OCBOCHUS y4eOHOU AMCIUTUINHBI
UCTIOJIB3YETCS CUCTEMAa OLIEHOYHBIX MEPOIPUATHH, MPEACTABIISAIONIAs COO0H KOMIUIEKC y4eOHBIX
MEpPOTIPUATHI, COTJIACOBAHHBIX C pe3ylbTaTaMu OOy4eHHS M C(OpPMYIHPOBAHHBIX C YU4ETOM
OI'OC COO (npeametnsie pezyapTaThl o aucuumuinae) 1 I'OC CIIO.

00yJaroIuMHUCS

0oOy4eHHUs1 OIpPEeeIsoT,

WHIUBUAYAJIbHBIX
4TO O0OydYaromuecs JOJKHBI

3aJIaHHi,

HUCCJIEIOBAHUN.
IIOHUMAaTh H

IIPOEKTOB,
3HATb,

Ne | OK/TIK | Moaynb/pa3aen/Tema PesynbTar Tambt OHeHOqHVL ™

00yueHus MEpPOTIPUITHI

I OCHOBHOE coJiepKaHue

1 Pazgen 1. OcHoOBBI dopmynrpoBaTh 6a30BBIC
CTPOCHMS BEIIECTBA. | MOHATUS U 3aKOHBI XUMUU

1.1 | OK.1 Crpoenue aToMOB CocraBusare xumuueckue | 1. Tect «CTpoeHnE aTOMOB
XUMHYECKUX bopMynBl COeTMHEHUH B XHMUYECKUX DJIEMEHTOB U
9JIEMEHTOB U COOTBETCTBHM CO MIPUPOJIA XUMHUIECKOM
nopupoaa CTCIICHBIO OKHCJICHUA CBSA3N).

XUMHUYECKOU CBS3HU XUMHUYECKUX JJIEMCHTOB, 2. 33;[31{1/1 Ha COCTAaBJICHUE
HUCXOOs1 U3 BAJICHTHOCTHU U XUMHUUYECKUX q)OpMyH
SJICKTPOOTPULATCIIBHOCTH | RYXaTOMHBIX COEIUHECHUI

(oxcuaoB, cynb(pumoB,
TUIAPUJIOB U T.11.).
1.2 | OK.01 | [lepmoamueckuit XapakTepru3oBaTh [TpakTuko-
OK.02 | 3akoH u Tabaua XUMHUYECKHE PJIEMEHThI B | OPUCHTUPOBAHHBIE

.M. MengeneeBa COOTBETCTBHH C MX TEOPETUYECKHUE 3aJ]aHus Ha
ITOJIOKEHHEM B XapaKTepU3alHIo
MEPUOJINYECKON CUCTEME | XMMHUYECKHUX 3JIEMEHTOB:
XHUMHYECKHUX 3JIEMEHTOB «Mertamnueckue /

J.. MennaeneeBa HEMETALIINYECKUE
CBOMCTBA,
AIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
MMOJIO)KEHUEM B
MEPUOAUYECKON CUCTEME
XUMHUYSCKUX DJIEMEHTOB
JI.1. MenneneeBay.

2 Paznen 2. CocraBnats ypaBHeHus u | KontposibHas paborta
XuMu4ecKue CXEMbI XUMHUYECKHX «CTpoeHue BelecTBa u
peakuumn peakuuit XUMUYECKUE PEAKLIU)

2.1 | OK.01 | Tumsl XUMHYECKUX CocraBiaTh peakuuu 1. 3amaun Ha cocTaBiieHUE
peaxkuui COCOUHEHMUS, YpPaBHEHUH PEaKIU: —
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pasnokeHus, oOMeHa,
3aMelICHNU,
OKHUCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC
peaKIuy U peakuu
KOMILJIEKCOOOpa3oBa-Hus
(Ha mpumepe
THJIPOKCOKOMITJIEKCOB
QIIOMHUHUS U LIMHKA) C
ydacTHeM
HEOPraHMYECKUX
BEIIECTB

COCIMHCHMS, 3aMCIIICHHUS,
pas3ioxeHus, oOMeHa
peakuuii ¢ ydyacTuem
KOMILJICKCHBIX COCIUHECHUI
(na mpumepe
TUAPOKCOKOMILIEKCOB
AJTIOMUHUS ¥ ITUHKA); —
OKUCIIUTCILHO-
BOCCTAaHOBHUTCILHBIX
peaKkuui ¢ UCIOJIb30BAHUEM
MeTO/1a JIEKTPOHHOTO
OanaHca; — ¢ yyacTueM
KOMILIEKCHBIX COCTUHEHUI
(Ha mpumepe
TUIPOKCOKOMIUIEKCOB
[IMHKA U aJTIOMUHUA).

2. 3ajaun Ha pacyer
KOJIMYECTBEHHBIX
XapaKTEPUCTHK MPOTYKTa
peaKIny COeTMHCHNS,
MaccoBOH Ui 00HEMHOM
JIOJTH BBIXO/Ia MPOJTYKTA
pPEeaKINK COCTMHEHUS OT
TEOPETUYECKU BO3ZMOKHOTO;
00BEMHBIX OTHOIICHUH
ra3oB; KOJIMUYECTBEHHBIX
XapaKTEPUCTHK UCXOTHBIX
BEIIIECTB U MPOJAYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MIPOJIYKTa PEaKIIUH, €CIN
OJIHO M3 BEIIECTB JAaHO B
BHJIC PacTBOpA C
OIpeIEIICHHOM MacCOBOM
JI0JIEH pacTBOPEHHOTO
BEIIECTBA

2.2

OK.01

DICKTPOIUTHIECKAS
IIUCCOLMALNAA U
WOHHBIA 0OMEH

CocTraBiAaTh YpaBHCHUA
XUMHUYCCKUX PCAKIIUKU
HOHHOTO 0OMeHa ¢
yqaCTuem
HCOPTraHNYCCKUX
BCIICCTB

1. 3amanus Ha cocTaBJICHHE
MOJIEKYJISIPHBIX 1 HOHHBIX
peaxiuii ¢ yaactueM
OKCHJIOB, KHACJIOT,
OCHOBAHMI U COJIEH,
MOHHBIX peakuui
TUAPOJIA3a COJIEH,
YCTaHOBJIEHUE U3MEHEHHUS
KHCIIOTHOCTH CPEJIbI.

2. JIabopatopHas paboTa
«Peakuuu rugpoauzay.
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Paznen 3. Crpoenue
U CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Hccnenosats cTpoeHue U
CBOMCTBA
HCOPraHNYCCKUX
BELIECTB

KonTtponsHas pabora
«CBoiicTBa
HEOPraHUYECKUX BEIIECTBY

3.1

OK.01

Knaccudukarmus,
HOMCHKJIaTypa 1
CTpOEHUE
HeopraHI/I‘-IGCKI/IX
BEIIECTB

Knaccupummposats
HEOPraHUYeCKUe
BEI[ECTBA B
COOTBCTCTBHH C UX
CTPOCHUEM

1. Tect «<Homenkiarypa u
Ha3BaHWE HEOPraHUYECKUX
BEILIECTB UCXOJIS U3 UX
XUMHUYECKOH (OPMYIIBI UITH
COCTaBJIEHUE XUMUYECKON
(bopMyJIbl UCXOJIS U3 Ha3Ba-
HUS BEIIECTBA MO MEXyHa-
POJHOM WU TPUBUAIBHOMN
HOMEHKJIaType».

2. 3amaun Ha pacyeT
MaccoBOM JJOJIM (Macchl)
XUMHUYECKOTO dJIEMEHTA
(coenvHeHUsT) B MOJICKYJIe
(cmecn).

3. [IpakTrueckue 3agaHus
Mo KiaccuuKaum, HOMEeH-
KJIaType U XUMHYECKUM
dbopmynam
HEOPraHMYECKUX BEIECTB
Pa3IMYHbIX KJIACCOB.

4. IIpakTUyeckue 3a1aHus
Ha OIpesiesieHue XUMU4ec-
KON aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUIA
XUMHYECKON CBSA3H U TUIIA
KPUCTAUTMYECKON PeleTKH

3.2

OK.01
OK.02

DU3HKO-XUMUYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTD (DU3UKO-
XUMHUYECKUX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJ, a
TaK)Ke TUIa
KPUCTaJUTMYECKOM
pelIeTKH

1. Tect «OcobeHHOCTH
XHMUYECKUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBA-
HUH, aM(POTEPHBIX THAPOK-
CHIIOB U COJIEID.

2. 3agaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMHUYECKUX
peaxiuii ¢ yuactueM mpo-
CTBIX M CJIOKHBIX
HEOPraHU-4YeCKHUX BEUIECTB:
OKCHJIOB METAJIJIOB,
HEMETAIIJIOB ¥ aM(POTEPHBIX
3JIEMEHTOB;
HEOPraHUYeCKHX KHUCIIOT,
OCHOBaHUU U aM(POTEPHBIX
TUJPOKCHUIOB, HEOPraHU-
YECKUX COJIEH, XapaKTepu-
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3YIOIIMX UX CBOKCTBA U
CIOCOOBI OJTyYEHUS.

3. IIpakTHKO-OpUEHTHPO-
BAHHBIC TEOPETUUECKUE
3a/J1aHUsI HA CBOMCTBA U
MOJIy4eHHE HEOpraHuvec-
KHX BEIIECTB.

4. JTabopatopHas pabota
«CBOMCTBAa METAIIJIOB U
HEMETAJUIOBY.

3.3 | OK.01 | IIpousBoacTBoO Ob6ocHoBbIBaTh 3HaUeHUe | [IpakTHKO-OpHUEHTHPOBAH-
OK.02 | HeOpraHWYecKuX Y IIPUMEHEHUE HBIE 3aJJaHUs 110 COCTaBJIE-
BEIIIECTB. 3HAYEHUE U | HEOPTAHHMYECKHUX HUIO XUMHUYECKHUX PeaKIuii
MIPUMEHEHHE B OBITY | BEIIECTB B OBITOBOM U C y4acTHEM HEOpTaHHu-
Y Ha TIPOU3BOJICTBE MIPOU3BOICTBEHHOM YECKHUX BEIIECTB, UCTIOJb3Y-
JESITETLHOCTH YETIOBEKAa | eMBIX JIJISl UX UACHTU(H-
X QUBHKO-XUMHUYECKUMU | KaIlUU U TPOMBITIUICHHBIX
CBOMCTBaMU C0oCcO0OB MOJIYYEHUS.
4 | OK.01 | Pa3gen 4. Crpoenune | MccnenoBats ctpoenne u | KontponsHas paborta
1 CBOWCTBA CBOMCTBA Oprannuecknx | «CTpoeHHe U CBOMCTBA
OpraHUYEeCKUX BEIIIECTB OPraHUYECKHUX BEIIECTBY»
BEIIIECTB
4.1 | OK.01 | Kmaccudukanus, Knaccudunmponarts 1. 3agaHus Ha cOCTaBJIEHUE
CTpOEHUE U OpraHHYEecKre BEeUIeCTBa | Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa B COOTBETCTBUU C UX COeIMHEHUH M0 TPUBUATIb-
OPraHN4YeCKuX CTPOEHUEM HOW WJIM MEXKIYHAPOIHOU
BEIECTB CUCTEMAaTHYECKOU
HOMEHKJIaType.
2. 3aga”Husa Ha COCTaBIICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX hopMyIl
4.2 | OK.01 | CsoiictBa YcTanaBiauBaTh 1. 3amaHus Ha cOCTaBJIEHUE
OK.02 | oprannueckux 3aBUCUMOCTD (DU3UKO- YpaBHEHUH XUMUUYECKUX
COCJIMHEHU I XUMHUYECKHUX CBOMCTB peaKkuii ¢ yyacTuem

OPraHu4YCCKuX BCIICCTB
OT CTPOCHUA MOJICKYIJI

OpraHUYeCKHUX BEIIESCTB HA
OCHOBAaHMH HX COCTaBa U
CTPOCHHMSL.

2. 3agaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMHUYECKUX
peaxuii, WITICTPUpy-
FOIIIMX XUMHYECKHUE
CBOICTBA C yYETOM
MEXaHU3MOB MPOTEKAHMS
JAHHBIX peakuuil u
IeHETHYSCKOM CBSI3U
OPraHUYeCKHUX BEUIECTB
Pa3HbBIX KJIacCOB.

3. PacueTHbI€ 3a1a4n IO
YpaBHEHUSIM PEAKIINI C
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y4acTUEM OpPraHUUYECKUX
BELIECTB.

4. JIabopatopnas pabota
«lomydeHue stuneHa u
W3yYCHHUE E€r0 CBOMCTBY.

4.3 | OK.01 | Oprannyeckue O6ocHoBbIBaTh 3HaueHue | IIpaktuko-
OK.02 | BemectBa B Y IIPUMEHEHUE OPUEHTUPOBAHHBIE 33JIaHUS
KU3ZHEJCATEIbHOCTH | OPraHUYECKHUX BEIIECTB B | [I0 COCTABJICHUIO
qeJIOBEKa. OBITOBOH U XUMHYECKUX PEAKIIUH C
IIpounsBoacTBo n IIPOU3BOJCTBEHHOMN y4acCTUEM OpraHUYECKUX
MIPUMEHEHHE JeSITEIbHOCTH YEJIOBEKAa | BELIECTB, UCIIOJIb3YEMBIX
OpraHUYeCKUX uX PU3UKO-XUMHUUYECKUMU | JUISl X UACHTU(UKAIIUY B
BEIIIECTB B CBOWCTBAMH OBITY ¥ IPOMBIIILJIEHHOCTH.
TIPOMBIIIJIEHHOCTH
) Paszpgen S. Uccnenosats paBHoBecue | KonTposibHas padora
Kunernueckue u U CKOPOCTh XUMUUYECKUX | «CKOPOCTh XUMHYECKOM
TEPMOJMHAMUYECKUE | pPEaKIHil PEaKINK ¥ XUMHIECKOE
3aKOHOMEPHOCTH paBHOBECHE)
MPOTEKAHUS
XUMHUYECKUX
peakuuii
5.1 | OK.01 | Kunernueckue HccnenoBats BIusiHUE 1. JJaboparopnast pabota Ha
OK.02 | 3akOHOMEpPHOCTH KOHIIEHTPAIUHU BBIOOD: — «Omnpenenenne
MPOTEKAHUS pearupymomurx BelecTB U | 3aBUCUMOCTH CKOPOCTH
XUMHYECKUX TEeMIIepaTypbl Ha peaKkuu OT KOHIEHTPAIUU
peakuuit CKOPOCTh XUMHUYECKUX pearupyrouux BemecTB»; —
peakuuii «Omnpenenenue
3aBHCHUMOCTH CKOPOCTHU
pEaKIuu OT TEMIEPATYPbI».
2. IIpakTuKO-OpUEHTHUPO-
BaHHBIE TEOPETUUECKHE
3aJlaHuUs Ha aHAJU3
(bakToOpOB, BIAUSIOMINX HA
U3MEHEHHUE CKOPOCTH
XUMHUYECKOHN peakInu.
5.2 | OK.01 | Tepmomunamuueckue | MccnenoBaTh BIUsSHHAC 1. 3amaun Ha pacueTsl
OK.02 | 3akoHOMEpPHOCTH WU3MEHEHUs TEIJIOBBIX A (HEKTOB
MPOTEKAHUS KOHIIEHTPALIMU BEIIECTB, | XUMUYECKUX PEaKIUil U
XUMHYECKUX pEaKIuu Cpebl U OTpe/esieHre TUIIA PEaKIuu
pEaKIINA. TEeMIIEpaTyphl Ha (o TerioBoMy 3 dexTy:
PaBHOBecue CMEIIIEHUE XUMHUYECKOTO | 3K30-U dHIOTEPMHUUYECKHUE).
XUMUYECKUX paBHOBECHS 2. IlpakTuko-
peakuuii OPUEHTHUPOBAHHBIE 33/IaHUS

Ha MpUMEHEHUEe NPUHLIUIA
Jle IIlaTense mis
HaXOJK/ICHUs HalpaBJICHUS
CMeEILIEHHs] paBHOBECHS
XUMUYECKOH peakiuu u
aHasu3 (paKToOpoB,
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BJIMSIFOIIMX HA CMEIICHUE
XAMHUYECKOTO paBHOBECHSI.
3. JlaboparopHas paborta
«3y4yenue BIUsAHUA
pa3nuYHBIX (PAaKTOPOB HA
CMeIleHNEe XUMUYECKOTO
pPaBHOBECHSI.

6 Paznen 6. Uccnenosath KonTponbHas padbora no
HucnepcHbie JIACTIEPCHBIE CUCTEMBI teme «/lucnepcHeie
CUCTEMBI CHUCTEMBI»
6.1 | OK.01 | IuctiepcHbie Pa3znnuaTth ncTUHHEIE 1. 3amaun Ha
OK.02 | cucteMbl ¥ paKTOpbl | pacTBOPHI, KOJJIOUJHBIE | IPUTOTOBJIEHHE PACTBOPOB.
HX YCTOMYUBOCTH pacTBOPLI U 2. IIpaKkTuKO-OpHUEHTHUPO-
rpyooaucrepcHbie BaHHBIE pAaCUETHBIC 3a/1aHuUs
CUCTEMBI Ha OCHOBE Ha JIUCIIEPCHBIE CUCTEMBI,
XMUMHYECKOTO UCIO0JIb3yeMbI€ B OBITOBOM
JKCIIEPUMEHTA Y TIPOU3BOJICTBEHHOMN
JIESITEIbHOCTH YEJIOBEKA.
6.2 | OK.01 | UccrnenoBanwme HccnemoBath GU3HKO- Jlaboparopras paboTa
CBOWCTB JIUCIIEPCHBIX | XUMHUUYECKHE CBOMCTBA — [IpurotoBnenue
CUCTEM Pa3IUYHbBIX BUJIOB pacTBOpOB; —
JIMCTIEPCHBIX CUCTEM HccnenoBanue nucnepcHbIX
CHUCTEM.
7 Pasnen 7. Hccnenosars cBoiicTBa
KauectBennsie OpraHUYECKUX U
peakuuu HEOPraHUYECKUX
0OHapYKECHHS BEIIIECTB C
OpraHUYECKUX U HCII0JIb30BAHUEM
HEOPraHUYECKUX KayeCTBEHHBIX peaKkiuit
BEIIECTB
7.1 | OK.01 | OGHapyxeHue HccnenoBarh 1. JJaboparopnas pabota
HEOPraHUYECKUX KayeCTBEHHbIC PEaKIIMU | — AHAIUTUYECKUE pPEeaKluu
KaTHOHOB U QaHUOHOB | HEOPTaHHUUYECKUX katuoHoB [-VI rpymm;
BEIIECCTB — AHaMTHYeCcKHe peakuuu
AHUOHOB.
2. IIpakTuyeckue 3a1aHus
Ha COCTaBJICHHE YpaBHEHUN
peaxiuii OOHapYKEHUS
KaTuoHOB [-VI rpynn u
AQHUOHOB, B T.Y. B
MOJIEKYJIIPHON U HOHHOU
dopmax.
7.2 | OK.01 | ObHapyxeHue UccnenoBath 1. JlaboparopHas pabora:
OpPraHUYEeCKUX KaueCTBEHHbIC peakliui | — KauecTBeHHbIE peakuuu
BELIECTB OTACIBHBIX | OPraHUYECKUX Ha OT/IEJIbHBIE KIJIACChI

KJIACCOB C
HCIOJIb30BAHUEM
Ka4eCTBEHHBIX
peakuui

COCIUHEHUN OTACIbHBIX
KJI1aCCOB

OpPraHN4YCCKUX BCIICCTB,

— KadecTBeHHBIN aHaIn3
OpraHn4eCKux COCIUHEHUN
o (I)YHKI_II/IOHaJ'ILHLIM
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| rpynmam.

IIpuxaagHoit MOaYJIb

8 Pa3znen 8. Xumus B OuenuBath nociencTBUsA | 3aniuTa Keiica (¢ yuerom
OBITY U OBITOBOW 1 Oymyuien
IIPOU3BOJCTBEHHOMN IIPOU3BOJCTBEHHOMN npodeccuoHalbHON
JeSITCIIbHOCTH NESTEIIbHOCTH YEJIOBEKA C | ACATCILHOCTH)

YeJIoBeKa MO3UIUH 3KOJIOTUIECKOU
0€30MacHOCTH

8.1 XuMus B ObITY U OuenuBath nocnenacteus | Keiic (¢ yuerom Oymaymieit
IIPOU3BOJCTBEHHOMN OBITOBOM U npodeccuoHalbHON
NS TEITbHOCTH IIPOM3BOJICTBEHHON JeSTeIbHOCTH ) Bo3MoxkHBIC
YeJIoBeKa JESITETbHOCTH YEJIOBEKA C | TEMBI KEHCOB:

no3uIuy dxkoornueckor | 1. IloTerieHne kimmara u
0€30MacHOCTH BBICBOOOKICHUE Ta30BbIX
TUJPATOB CO JHA OKEaHa.
2. bynymue matepuanbl
JUTSL aBHa-, MAIlIMHO- U
pruOOPOCTPOEHUSI.
3. HoBble MaTepuans! 1iis
COJIHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
pPaCTHTEIHHBIX MPENapaToB.

9 Paznen 9. NuTepnpeTupoBath 3ammuTa yaeOHo-
Uccnenosanue u XMMHYECKHE MPOLIECCHl U | UCCIIEOBATENHCKOTO
XUMUYECKUN aHalu3 | SIBJICHUS B Onocdepe MPOEKTa (C y4eTOM
00BbeKkTOB OHOChephI Oymymiein

npoheCcCUoOHATBHOM
JIESTEITLHOCTH)

9.1 OcHOBBI BrIMomHATE OJTHBIN 1. JJaboparopnas pabota
nabopaTopHOM LUK «OCHOBBI JTaOOPATOPHOU
IPAKTUKH B 9KCIIEPUMEHTAJILHOTO MPAKTUKW.
npodecCHoHaNbHBIX | UCCIEIOBAHUS C 2. TunoBble pacyeTsl O
nabopatopusix coOroieHUEM TTPaBUIl TEeMaTUKe IKCIEPUMEHTA.

6e3omacHoro oopameHust | 3. 3aauu Ha BBIYKCIICHHE
C BEIIeCTBAMU U CpeIHEro 3HaYCHUS
1a00pPaTOPHBIM AKCIEPUMEHTAIbHBIX
o0opynoBaHueM JTAHHBIX, TOTPEIIHOCTH.
4. IlpencrapieHue
pPE3yabTaTOB IKCIIEPUMEHTA
B pa3iauuHoOi popme
(Tabnuua, rpaduk, OTUET,
JOKJIAJl, IPe3eHTallus).
9.2 | OK.01 | Xumunueckuii ananus | Mcciaenosars 1. Tect «CBoiicTBa 1
OK.02 | mpo6 BoabI XUMHYECKUN COCTaB MPOO | COCTAaB BOIBI».
OK.07 BO/IbI 2. 3aganue «XUMUYECKUI

COCTaB BOJIbI, TUII BOJBI U
CIOCOOBI €€ MPUMEHEHH S
(c ucroap30BaHUEM
HOPMAaTHBHBIX
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JIOKYMEHTOB).

3. IlpaxTuko-
OPHUCHTUPOBAHHBIC
TEOPETUUECKUE 3a/IaHUS Ha
COCTaB BOJBI U CITOCOOBI
BBIPKEHUST KOHIICHTPAIHIA
Y IepecyeT KOHUEHTPALNIA
(c ucnosp30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

4. JJaboparopnas paboTa
Ha BBIOOD:

— OumncTKa BOJBI OT
3arpsA3HEHUM;

— Onpenenenne pH BojbI 1
e¢ KHUCIIOTHOCTH;

— OnpeneneHne KEeCTKOCTH
BOJIBI U CITOCOOBI €€
YCTpaHEHHSI.

9.3

OK.01
OK.02
OK.07

XUMHUYECKUN
KOHTPOJIb KAYECTBA
MPOJYKTOB MUTAHUS

HUccnenosarth
XUMHUYECKHH COCTaB
HPOAYKTOB IIUTAHUA

1. Tect «Oprannyeckue u
HEOPraHUYECKHE BEIIECTRA,
BXOJISIITNE B COCTaB
MPOJYKTOB MUTAHUS.

2. IlpakTtuko-
OPUEHTUPOBAHHBIC 3a/1aHUS
M0 KYJIMHAPHOW TEMaTHKeE.
3. JJabopartopHas pabota
(Ha BBIOOD):

— Ob6Hapy)eHue HUTPATOB
B [IPOJYKTaX MUTAHUS,

— Uccnenosanue
MPOJIYKTOB MUTAHUS HA
HaJIM4Yue YIriIeBOJ0B (MyKa,
TBOPOT, MOJIOKO, HOTYpT) Ha
HAJIUYUE YIIIEBOJOB
(kpaxmail, TJII0K03a,
caxaposa).

9.4

OK.01
OK.02
OK.07

XUMHUYECKUN aHaJIN3
po0 MOYBHI

HccnenoBarh
XUMHUYECKUH COCTaB Mpoo
MMOYBEI

1. Tect o Teme
«XHAMHYECKHH cOCTaB
HEOPraHUYECKHUX 1
OpraHNYeCcKHUX
yI1oOpeHuii».

2. 3amanne «B3auMoCBsI3b
COCTaBa MOYBHI, THII TIOYBBI
U €¢ Ha3HAUYCHUS».

3. JTaboparopHas paboTta

— OOHapy>xeHue
HEOPraHMYECKUX MpUMeceit
B ITpo0ax MOYBHI;
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— Onpenenenne pH BoHOM
BBITSXKKHA IIOYBHI, €€
KHCJIIOTHOCTH U

MICIOYHOCTH
9.5 | OK.01 | UccnenoBanue HUccnenoBath VY4ebHo-
OK.02 | oOBekTOB OMOCHEpPHl | XUMUYECKUI COCTaB HCCJIEI0BATEIILCKUN TTPOCKT
OK.04 00BeKkTOB OHOChEpHl HA B 00J1aCTU UCCIIEOBaHUS
OK.07 npuMepe IpoayKTOB 00BbeKTOB OHOChEPBI.
IUTAHUsA, BOJBI ¥ TOYBBI | BO3MOYKHBIC TEMbI
MIPOCKTOB:

1. UccnenoBaHmne cocTaBa
MHHEPAJIbHON BOJBI U
PEKOMEHIAllUH TI0 €€
HCIIOJIL30BAHUIO.

2. UccinenoBanue
pa3pylIaoIIETro IeUCTBUSA
IIPUPOTHOM BOJBI HA
CTPOUTEIIbHBIE MaTEPHAITHI.
3. CocraBieHue MpoeKTa
[IBETHUKA/OTOpO/1a/caia B
3aBHCHMOCTH OT COCTaBa
MIPOAHATM3UPOBAHHBIX
ITOYB.

4. CocraBieHue cOaJaHCH-
POBaHHOTO MEHIO Ha JICHb
(Hemento) B 3aBUCUMOCTH OT
COoJepKaHUsI XUMUYECKHUX
MAaKpO U MUKPOXJIEMEHTOB B
MPOJYKTaX MUTAHMUS.

5. UccnenoBanue KauecTBa
IATHEBOI BOEL.

6. Uccnenoanue npo6
BOJIONIPOBOHOM BOJIbI HA
MpeaMeT YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHneHue )KeCTKOCTH
BOJIBI B CEJILCKOXO03SIM-
CTBEHHOH JIeSAITEILHOCTH.

OneHka  pe3y/bTaTOB  WHIAMBHIYAJIBHOTO  OCBOCHHUS  00IIe00pa3oBaTeIbHOM
JTMCUUIUIMHBL BBICTABIICTCS B BUJAC OalbHOW OICHKH (OTMETKH «OTIUYHOY», «XOPOIIOY,
«YIIOBJICTBOPUTEIILHOY», «HEYJOBJICTBOPUTEIBHO»). OKCIIEPTHAs OIICHKA OIICHUBAETCS Kak
«OCBOCHOY, «HE OCBOCHOY» WJIM YYUTHIBACTCS MPH BBICTABIICHUN OaJTbHOW OLIEHKHU 32 YCTHBIN WU
MUCHMCHHBII OTBET.

OrneHOYHBIC CpeACTBa Ui BCEX BHIOB KOHTposii oTpaxkeHsl B  DOC 10
0011e00pa3oBaTeNnbHON TUCITUILINHE.
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