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CoracoBaHo

3aBeIyIOIIHH YIgOHO-METOZMIECKHUM OTIEIIOM
GLZ///(Z ﬂ/}ﬂ ?IH.A. WBammknHa

15 despans 2024 rona

Pabouast mporpamMma yueGHON TUCIHIUIHHBI pa3paboTaHa B COOTBETCTBUH C:

> npukazoM Munucrepersa oOpasoBanus i Hayku Poccun ot 17 mas 2012 roga Ne413 «O6
yTBEpKJIeHHH (hellepalbHOr0 TOCYIapCTBEHHOrO 00pa30BaTeIbHOrO CTaHAApTa cpeaHero obmero
obpazoBanusy (3aperucrpuposaHo B MunucreperBe toctHimu Poccuu ot 07 wmiomsa 2012 rona
Ne24480) (B pemaxunu Ilpukazos MunucrepcrBa obpazoBanusi U Hayku Poccun ot 29.12.2014 N
1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613, IlpukaszoB MunucrepcTBa npocserueHus Poccun
ot 24.09.2020 N 519, or 11.12.2020 N 712, ot 12.08.2022 N 732);

> mpumepHoil paGoueil mporpamMmsl  00mieoOpa3oBaTeNbHON  MMCHMIUIMHON — «XUMHA),
paccMoTpeno Ha 3acemanmu llemarorndeckoro cosera ®I'BOY IO MPIIO, mportokon Nel3 ot
29.09.2022, ytBepikaeHo Ha 3acepanun CoBeTa IO OIEHKE CONEPIKAHUSI M KayeCTBa IPUMEPHBIX
nporpaMm 0611e06pa3oBaTebHOTO IHKIA CPEAHEr0 MPOopeCCHOHATBHOTO 00pa3oBaHusi, HPOTOKON
Nel4 o1 30.11.2022 rona

OpraHu3anus-pa3spaGoTaHK: rocy1apcTBeHHOE OI0KETHOE yupexkIeHrne KaluHHHIPaICKOH
obnacTy npodeccuoHabHas 00pa3oBaTebHas OpraHu3aus « TeXHONIOrHuecKuii KOJIEK»

PazpaboTuuk:
HMpamkuna H.A. 3aBeayrommit YMO

PeHa Ha 3aCe/aHMM METOAUYECKOi Kapenphl «MaTeMaTHUYECKUX, €CTECTBEHHOHAY YHBIX
MAIHOHHBIX TeXHONOTHi». IIpoTokon 06 ot 15 despanst 2024 rona

h o
2P

PexoMenoBaHa MeTOIHYECKAM COBETOM T[OCYJIapCTBEHHOIO OIO/UKETHOIO  y4PEeXKICHHUS
Kasmmauarpasckoii o6acty npodeccuonanbHol o6pasoBarebHOMN opranuzanuei « Texnomornaeckuit
KOJUIEIIK,

IIpotokoin 07 ot 16 despans 2024 roxa



1. HHACIIOPT PABOYEN IMPOIr'PAMMBI
YYEBHOU JUCHUIIJIMHBI OY .06 XUMMUSA

1.1. O6n1acTh npuMeHeHUs1 paGoyeii MporpaMmMbl
PabGouas nporpamma (manee Ilporpamma) y4eOHOM AMCHMIUIMHBI HPOrpaMMbl  IOATOTOBKH
KBATH(UIIMPOBAHHBIX  pabounx, ciayxammx 1o mnpodeccun 15.01.38  Omneparop-Hanagauk
METAIIII000padaThIBAIONIUX CTAHKOB, YKpyMHEeHHAs rpymnmna npodeccuii 15.00.00 MammHOCTpOCHHE.

1.2. MecTo AUMCOMIVIMHBI B CTPYKType  HNpPOrpaMMbl MOATOTOBKH KBAJM(HUIUPOBAHHBIX padoumx,
cayxamux: [Iporpamma mucnumiuael OY .06 Xumus BXOJIUT B 00IIe00pa30oBaTENbHBIA yUCOHBIN MK,
noauuka O6s3aTenbHble yueOHbIe TUCIUTUINHBL.

CBs13b ¢ mpyrumu yaeOusiMu mucuuruimHamu: OY J1.13 MatemaTuka.

ATTecTanus AMCHUITTHHBI

Peanuzaumst nporpammel aucuumiauHel OY]J[.06 Xumusi  cOMpOBOXKAAETCS TEKYIIEH U MPOMEKYTOYHOM
aTTecTalue.

Tekymas artectanus MPOBOAUTCS HA YIEOHBIX 3aHATUAX. TeKylas arTectaius IpoBOAUTCS B (hopMax:

*  0mpoc; KOHTPOJIbHAA PaboTa;

*  OIIEHKA BBIIOJHEHUS 3aJaHus Ha IIPAKTUYECKOM 3aHATHUH;

*  BBINOJIHEHNE MMCbMEHHOTO 33/IaHMsI Ha 3aHATHH WK CAMOCTOATENILHON paboTe;

*  TECTUPOBAHHE.

Ileprnoau4HOCTDH TeKylIeil aTTeCTAlUM:

*  OmpocC — eKeIHEBHBIN (P 3aKpEIICHUH, IOBTOPEHUH MaTepuaa);

*  [PaKTUYECKOe 3aHATHE (0HA OLIEHKA Ha KAKIOM MPAKTHYECKOM 3aHATHH)

°  BBINOJHEHHE NHCHMEHHOTO 33/IaHUsl Ha 3aHATUM — OJIHA OIIEHKa 3a Ka)/10e MUCbMEHHOE 3aHATHE:
HPOBOAMTCS B KOHIIE U3YUCHHON TEMBI;

*  BBINOJIHEHNE CAMOCTOSITENILHON pabOoThl — OIIEHKA 32 KaXKAYI0 CaMOCTOSTENLHYIO paboTy;

*  TECTUPOBAHHE — OLIEHKA 32 KaKJbIH TECT MOCIe U3YUEeHHs pa3jiena.

M3ydenne NUCHIUIDIMHBI 3aKaHYMBACTCS IMPOMEKYTOUHOM arrectamueii B Qopme muddepeHnupoBaHHOTO
3a4eTa BO BTOPOM CEMECTpe TIEPBOro Kypca 00ydeHHUs 0 MporpaMMe, KOTopasi yCTaHOBJIEHa YICOHBIM TUTAHOM.

[opsimok mpoBenecHus audQepeHIMPOBAHHOTO 3adyeTa omnpeaensercs (OHIOM OIECHOYHBIX CPEICTB I10
qucuuruindae OY .06 Xumust.

1.3. leau u miIaHupyeMble pe3yabTaThl 0CBOEHUSI JUCHUILTUHbI

1.3.1. Heaun v 3aga49u AU CHUILIMHBI

@opMUPOBAHUE Y CTYJAEHTOB MPEACTABIEHUS O XUMHUECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa KaK OCHOBBl NPHUHATHS PELICHUM B JXU3HEHHBIX W MPOU3BOJICTBEHHBIX CHUTYAlUSAX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOJIHOM Cpejie.

3amaum AMCHMIUINHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKaHWS XHMHUYECKHX IIPOLECCOB W SBICHUI B
OKpY’)KaloIllei cpejie, 1eIOCTHOH HAy4YHOW KapTHHBI MHpPa, B3aMMOCBSI3H M B3aWMO3aBHCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHS COCTaBJISAITH (OPMYJBI HEOPraHMYECKHX MW OpPraHMYEeCKUX BELIECTB, YPaBHECHUS
XMMHYECKUX peaKlnii, OOBSICHATh UX CMBICI, HHTEPIPETHPOBATH PE3YJIBTATHl XUMUYECKHX YKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKA MPOBEACHUS MPOCTCHIINX XMMHUYECKHUX DKCICPUMEHTAIBHBIX HMCCICIOBAHUNA C
COOJTI0ZICHNEM TTPaBUII 6€30MacHOT0 O0pallleHHs ¢ BeuleCTBaMH U 1abopaTopHBIM 000pYIOBaHUEM;

4) pa3BUTH YMEHHS UCIIOIb30BaTh HHPOPMAIINIO XMMHUYECKOTO XapaKTepa U3 pasIMuHbIX HCTOYHHKOB,;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH ITOCIEICTBHUS CBOCH AEATENBHOCTH W XMMHYECKHX IPHPOAHBIX,
6I>ITOBI)IX 1 MPOU3BOJACTBCHHLIX ITPOLCCCOB;

6) chopMUpOBaTh MOHMMAHHE 3HAYUMOCTU NOCTHIKCHHH XUMHUYECKOW HAYKW M TEXHOJOTHMH Ul pa3BHTHS
COIMAJTEHOM M IPOM3BOACTBEHHOM cdep.



1.2.2. IlnanupyemMble pe3yJibTaThl 0CBOECHHS 0011e00pa3oBaTebHON AUcHUILUINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koa xomnerennmii

IInannpyemble pe3yIbTaThbl 0CBOCHUS JMCHUTIMHBI

Oomme

JAucuunjuHapHsble

OK 01. Beibupats
CIOCOOBI peleHus
3amaqy
npodeccuoHaTbHON
JIESITEIIbHOCTH
MPUMEHUTETBHO K
pa3snuyYHbIM
KOHTEKCTaM

B yacTu Tpya0BOro BocnuTaHUA:

- TOTOBHOCTh K TPYJy, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0J00HeE;

- TOTOBHOCTh K aKTHUBHOM JIESTEIHPHOCTH TEXHOJOTHYECKOM M COIIMAIbLHOM
HaIMpaBICHHOCTH, CIIOCOOHOCTH WHUIIUTUPOBATH, IJIAHUPOBATh Hu
CaMOCTOSATCIIBHO BBIIIOJIHATH TaKy}O ACATCIIbHOCTD,

- HHTEPEC K Pa3IUYHbIM chepaM IpoPecCHOHATBHOMN eATeILHOCTH,

OBiaaenue YHHMBepPCAJIbHBIMH yueOHBIMH N03HABATEJbHBLIMHI
NelCTBUSIMU:

a) 0a30BbIe JJOTHUYECKHE TeHCTBUS:

- CaMoOCTOATENBHO (OpMYyITUPOBaTh W  aKTyalH3UpoOBaTh MpodieMmy,

paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBEHHBIN MPHU3HAK WK OCHOBAHUS JJIsI CPABHCHHS,
KJ1acCH(UKAU 1 0000IICHHUS;

- OmpeAeNaTh IETH ISSITEIbHOCTH, 33[aBaTh IMapaMETPbl U KPHUTEPUH HX

JOCTH)XCHUA,

- BBIABJIITb 3aKOHOMCPHOCTH MW TIMPOTHUBOPCYUA B paCCMATPHUBACMBIX
ABJICHUAX

- BHOCHUTb KOPPEKTHBBI B JCATCIBHOCTb, OLCHUBATH COOTBCTCTBUC

pe3yNbTaTOB LENSIM, OIIECHUBATh PUCKH ITOCIIEICTBUMN JAESITEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHHE TIPH PEIICHUN YKU3HEHHBIX MPOOIIeM
0) 0a30BBIE HCCIAEA0BATEIbLCKHE IeiiCTBHA:

- BIQJETh HaBBIKAMH  yYEOHO-HCCIIEOBATEIBCKOH  H
JIeATENHbHOCTH, HABBIKAMH pa3pelieHust mpooiem;

- BBIABIISATH HpI/I‘lI/IHHO—CJ'IeJICTBeHHBIe CBSIBU U aKTyaJ'II/ISI/IpOBaTL 3a;[aqy,
BBIJIBUTATH THUIIOTE3Y €€ PelICHUs, HaXOAUTh apTyMEHTHI IS I0Ka3aTeIhCTBA
CBOMX YTBEPKACHUH, 3a/1aBaTh [1apaMeTPbl U KPUTEPUU PELLCHMS;

- AHAIM3MPOBATH TMOJIYYCHHBIE B XOJE pEIIECHUs 3aJadil pPe3yJbTaThl,
KPUTHYECKH OILICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH MU3MEHEHHUE B
HOBBIX yCJ'[OBI/ISIX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTh
JKHN3HCACATCIIBHOCTH,

- YMETh HHTETPHPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OpUTHHAIIBHBIE TIOAXO0/bI U PEIICHMS;

- CIIOCOOHOCTH MX MCIOJb30BaHUS B IO3HABATEILHOM U COLIMAIBLHOM

TIPOEKTHOU

- BIAQACTh CHCTEMOW XHMHYCCKMX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAOIINE TIOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAs
oboyouka aroma, S-, p-, d-3JEKTPOHHBIE OpOUTATM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTD, CTEIICHh OKHCIICHHS,
XUMHYECKas CBA3b, MOJb, MOJISIpHAs Macca, MOJIIPHBIH 00beM,
YIJCPOIHBIA CKeJeT, (yHKIMOHAIbHAS TpyIa, paauKal, H30MEepHs,
HU30MEPhI, TOMOJIOTHUECKHUN PsiJl, TOMOJIOTH, YIIIEBOJOPO/bI, KUCIOPOI- U
a30TCOJCPKAINe COCAMHEHUS, OWOJOTHMUYECKH AaKTHBHBIC BeEIIeCTBa
(yraeBombl, XHpBI, OCIKW), MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BCHO,
BBICOKOMOJICKYJISIPHBIC COCIUHCHHUS, KPUCTAIUTMYECKAs PEIIeTKa, THUIIBI
XUMHYECKUX  peakiuil  (OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC, OK30-H
SHIOTEPMHUYECKHE, PEAKIUH HOHHOTO OOMEHa), pacTBOP, 3JCKTPOJIUTHI,
HEDJICKTPOJIUTBI,  JJCKTPOJIUTHYECCKAs  JWCCOIMAIUS,  OKHCIIHTEb,
BOCCTAaHOBHTENIb, CKOPOCTh  XUMHUYECKOW  PEaKIHH, XUMHYCCKOES
paBHOBECHE), TEOPHUH M 3aKOHBI (TEOpUS XUMHYECKOIO CTPOCHHS
oprannueckux Beriects A.M. ByTiepoBa, Teopusi 3JIEKTPOIMTHYECCKOM
qucconnanuu, nepuoamueckuit 3akoH .M. MenneneeBa, 3akoH
COXpaHEHMsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHHA S3BIK XUMHH,
(aKTONIOTUUECKHE CBEJICHUS O CBOWCTBAX, COCTaBe, IONYyYCHHH U
0e30MacHOM  HCIIOJIb30BAaHWHM  BOKHEUIIMX  HEOPraHWYECKHX U
OpPTaHMYECKUX BEIICCTB B OBITY U MPAKTUICCKON JACATSILHOCTH YEIOBEKA;
- YMETh BBIABIATH XapaKTEpHbIC MPU3HAKA M B3aHMOCBS3b HM3YYCHHBIX
MOHATHH, TPUMEHATH COOTBETCTBYIOIIHME TMOHSATHS TP  ONHUCAHHUH
CTpOCHI/IH 158 CBOﬁCTB HeOpFaHH‘ICCKI/IX 158 OpFaHI/I‘{eCKI/IX BCHICCTB U HX
MPEBpAIICHUI; BBISBIATH B3aUMOCBSI3b XHMUICCKUX 3HAHUH C TIOHATHSIMHU
158 HpCﬂCTaBHCHI/IﬂMH I[pyFI/IX CCTCCTBCHHOHay‘iHI)IX HpeHMeTOB;

- yMeTh WCIOJNb30BaTh HAWMMEHOBAHUS XWMHUYECKHX COCIUHCHHN
MEXIYHAPOJHOTO COI03a TEOPETHUCCKOM U TMPHUKIAAHOH XHUMHU H
TpI/IBI/IaJ'IBHI)IC Ha3BaHUA Ba)i(HefIHJHX BCIILICCTB (STI/IIICH, allCTHUJICH,
DIMIEPUH, GeHo, GopMabIeru, YKCyCHas KUCIOTa, TIUIMH, YTapHbIA
ras, yFHeKHCJ’ILIﬁ ra3, aMMHakK, ramecHas H3BECTb, HEramicHas HU3BCCThb,
MUThEBAsl COJa W JIPYTHMX), COCTaBJSITh (HOPMYJBI HEOPTaHUYECKUX H
OpPTaHWYECKUX BEIIECTB, YPABHEHHS XUMHUIECKUX PEAKIIUi, OOBACHATH UX
CMBICII, TIOATBEPXKJATh XapaKTEPHbIC XHWMHUYCCKHE CBONCTBA BEIICCTB




IIPAKTHUKE

COOTBETCTBYIOIIMMH  JKCIEPUMEHTAMH W  3aMUCSMU  ypaBHEHUH
XUMUYECKUX  peaKIWii; yMeThb YyCTAaHaBIIMBAaTh IMPUHAIJICKHOCTD
M3YYCHHBIX HEOPTaHWYECKUX M OPTaHUYECKHUX BEUICCTB K OINpPEIeICHHBIM
KJlaccaM ® TpynmaM COEJIMHEHUW, XapakTepu30BaTh WX COCTaB U
BOXHEHIIIME CBOWMCTBA; OMNpENENsATh BUIABl XUMUYECKHUX  CBSI3EH
(kxoBaneHTHaS, HOHHA, MeTaJuTnJecKast, BOJIOPOJTHAS), THIIEI
KPUCTAJUNIMYECKUX PEIICTOK BEIIECTB; KIACCU(DUIIUPOBATH PEAKIUY;

- chopMupoBaTh TPEACTABICHHA: O XHMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIU XMMHH B TO3HAHUU SIBIICHUH
npupojibl, B (OPMUPOBAHMHM MBINUICHUS ©  KYJIbTYpPbl JIMYHOCTH,
HEOOXOAMMOM JUIS pEIIeHUs TPAKTHYCCKUX 3aJad M OKOJOTHYECKH
00OCHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO M IPUPOIHON cpele;
YMETh MPOBOJMTH PACUEThl M0 XHUMHUYCCKHM (OPMYJIaM M YpPaBHCHUSM

XHUMUYECKUX peakUuil C WCHOJb30BaHHEM (U3UYCCKUX BEJIUYMH,

XapaKTEePU3YIOIINX BEUIECTBA C KOTHUESCTBCHHON CTOPOHBI:
OK 02. B 006J1acTH HEHHOCTH HAYYHOI'0 MO3HAHUS: - yMeThb IUIAHUPOBaThb U BBINOJHATH XUMHYECKUH HKCHEPUMEHT
Hcnons3oBath - c(hopMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY | (IIpEBpalllcHHs OPraHWYEeCKHUX BELIECTB INPH HArpeBaHWHU, IIOTyUYCHHUE
COBpEMEHHbIE YPOBHIO DPa3BUTHS HAyKH M OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOTO Ha | STHJCHA U U3yYCHHE €TO CBOWCTB, KAUYCCTBCHHBIC PEAKIIUH Ha AIbICTHIH,
CpeCTBa ITOUCKA, quangore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCTa B | KpaxMmall, YKCYCHYIO KHCIOTY; ICHaTypalus OClIKOB IpH HarpeBaHMU,
aHanu3a u MOJHUKYJIBTYPHOM MHPE; COBEPIICHCTBOBAHHE S3BHIKOBOM W UYMTATENBCKOW | IIBETHBIE pPEAaKUUH OCNKOB; IPOBOMUTH PEAaKIUH HMOHHOTO OOMeHa,
HWHTEpIpeTauu KYJIbTYpBI KaK CPEJICTBa B3aUMOACUCTBUS MEXKAY JIFOJbMH U IO3HAHUS MHUpA; | ONpPENeNsiTh Cpeay BOJHBIX pPACTBOPOB, KAayeCTBEHHBIE PEaKLUUU Ha
HHpOPMAIUU I - OCO3HAHHE IEHHOCTH HAyYHOH NESTEIBHOCTH, TOTOBHOCTH OCYIICCTBIATH | CyiIb(ar-, KapOOHAT- M XJIOPUA-aHWOHBI, HA KaTHOH aMMOHUS; peIlaTh
HH(POPMAIMOHHBIC MIPOEKTHYIO M HCCIEAO0BATENbCKYIO IESATEeIbHOCTh HHAMBUAYAJIbHO W B | 9KCIIEpUMEHTalbHBbIE 3a1aud 1o Ttemam "Metamwisl" 1 "Hemeramnsl") B

TEXHOJIOTUHN IJIs1
BBIMTOJHEHNUS 3a1a4
npodeccuoHaTbHON
JIEATENEHOCTH

IpYIIIE;
OBJagenue
AelCTBHSAMU:
B) padoTa ¢ mHpopManmeii: co3qaBaTh TEKCTHl B Pa3IMYHBIX (GopMaTax ¢
y4eToM Ha3HaueHHWs WHGOpPMANMU W [EJNeBOH ayJuTOpHH, BbIOMpas
ONTUMANBHYIO (POPMY MPEACTABICHUS 1 BU3YIU3ALINH;

- BIAJECTh HABBIKAMH IIONYy4YCHHS HWHQPOPMALUK W3 HCTOYHHKOB DPa3HBIX
TUIIOB, CaMOCTOSITEIBHO OCYLIECTBIATH MOMUCK, aHANU3, CUCTEMAaTHU3alUI0 U
MHTEPIpETanuio HHGOPMAIMK pa3IHIHBIX BUIOB U ()OPM NPEACTABICHHS;

- OLICHUBATh JOCTOBEPHOCTb, JETHTUMHOCTb MH(OpMALMU, €€ COOTBETCTBUE
IIPaBOBbIM U MOPAJIbHO-3TUYCCKUM HOPMaM;

- WCIIONB30BaTh CpeACTBA HMH(MOPMAIMOHHBIX W  KOMMYHHKAI[HOHHBIX
TEXHOJIOTUI B peHICeHUn KOIHUTHUBHBIX, KOMMYHHUKATUBHBIX u
OpraHM3alMOHHBIX 33134 C COOJI0ICHNEM TPEOOBaHUH S)PTOHOMHKH, TEXHUKH

YHUBEpPCAJIbHBIMU y‘leﬁﬂblMl/l MMo3HaBaTECJbHBIMH

COOTBETCTBUH C INPABUIAMHU TEXHHUKU OE30IACHOCTH NPH OOPAILICHUH C
BEIIECTBAMH W  JTa0OpaTOpHBEIM  OOOpPYJOBaHMEM;  IPEICTaBIATH
pe3yabTaThl XUMHUYECKOIO JKCIEpUMEHTa B (OopMe 3alMCU YPaBHEHUI
COOTBETCTBYIOIINX PEakIHuid M (OPMyITHUPOBATH BHIBOJBI HA OCHOBE 3THX
PE3yJIbTaTOB;

- yMeTh aHalIM3UPOBaTh XHUMUYECKYI0 HH(OpManuio, MOIyd4acMylo W3
Pa3HBIX UCTOYHUKOB (CPEICTB MaccoBoil mH(opMaryu, ceTs MHTEpHET 1
Jpyrue);

- BIIAQJETh OCHOBHBIMH METOJAMH HAayYHOTO IIO3HAHMS BEIECTB U
XMMHYECKUX  sBICHWH (HaOmioneHWe, H3MepeHWe, OSKCIEepPUMEHT,
MOJICTUPOBAHNE); YMETh IPOBOAUTH PACUCTHI IO XUMUYECKUM (hOpMyIam
U YpaBHEHHAM XHMHYECKHX PEAKIMH C HCHOJIB30BaHHEM (DHU3MIECKUX
BEIMYMH, XapaKTEPU3YIOUIUX BEINECTBA C KOIUYECTBEHHONW CTOPOHBI:
Macchl, 00beMa (HOpMalbHBIE YCIOBHS) Ta30B, KOIMYECTBA BEIECTBA;




0e30IacHOCTH, TUTUEHBI, peCypCOCOEPEIKECHUS, PABOBBIX U ATHYECKUX HOPM,
HOpM HH(GOPMAIIMOHHON 0E30MaCHOCTH; BIaJCTh HABBIKAMH PACIO3HABAHUS
Y 331U Thl HHGOPMaLMK, HHHOPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH

HCIOJIB30BATh CUCTCMHBIC XUMHWYCCKUE 3HAHUA OIS IPUHATUA peHIeHI/Iﬁ B
KOHKPETHBIX JXHU3HCHHBIX CHTYyallUsAX, CBA3AHHBIX C BCIICCTBAMH WU HX
IIPUMCHCHHUEM

OK 04.

D¢ pexTHBHO
B3aMOJICHCTBOBATh
1 paboTaTh B
KOJUIEKTHBE 1

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH W CaMOONPEIEICHHIO;
OBJIAJICHHE  HaBBIKAMH  Y4eOHO-HCCIIEIOBATEIbCKOW,  MPOCKTHOM U
COIMAJIbHOM JICSATCILHOCTH,

OBianeHne yHuBepcaJbHBIMA KOMMYHMKATUBHBIMH J1eiICTBUAMM:

0) coBMecTHasl /IeiTeJIbHOCTh: TTOHMUMATh M HCIOJB30BaTh MPEUMYIIECTBA

- yMeThb IUIAHUPOBaThb U BBINOJHATH XUMHYECKUH HKCHEPUMEHT
(mpeBpalieHdss OPraHUYECKHX BEIISCTB MPH HArpeBaHHUH, MOJTYUYCHHE
STWJIEHA U U3yUYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKLMM Ha ajbAETHbl,
KpaxMall, YKCYCHYI0 KHCIIOTY; A€HaTypanus O€NKOB IIpH HarpeBaHUH,
[BETHBIC pPEAaKIUH OCNKOB; IPOBOMUTH pPEAaKIHH HOHHOTO OOMeHa,

KOMaHze KOMaHTHOW Y MHAMBHUIYAIbHON PaOOTHI; OTIPEJIeNIATh CpPEeAy BOAHBIX pPACTBOPOB, KAUECTBEHHBIC pEaKIUU Ha
- TpUHUMATh 1A COBMECTHOW JIeSTEIBHOCTH, OPTaHWU30BBIBaTh W | cynb(dar-, kapOOHAT- U XJIOPUA-aHHMOHBI, Ha KaTHOH aMMOHHS; pelaTh
KOOPJIMHUPOBATH JCUCTBHUSI 10 €€ JOCTHKEHHUIO: COCTABIATH TUIAH JCUCTBUM, | SKCIIEpUMEHTANbHBIE 3ama4du mo TemMaM "Mertamnsl" u "Hemeramnst") B
pacmpenessiTh poJid ¢ Y4eTOM MHEHHH YYacTHHUKOB OOCYKIaTh pe3ysbTaThbl | COOTBETCTBHHM C NpPaBWJIAMH TEXHUKH O€30MAaCHOCTH MpHU OOpalleHUuH C
COBMECTHOU pabOTHI; - KOOPJAMHUPOBATh M BBHIMOJHATH paOOTy B YCJIOBUAX | BEMECTBAaMH M Ja0OpaTOpPHBIM  00OpyJOBaHHEM;  TPEACTABIATH
pEaNBbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBYSI, pe3yabTaThl XMMHYECKOTO SKCIepUMEHTa B (OpMe 3almcu ypaBHCHHA
- OCYIIECTBISITh IO3UTHBHOE CTPATETUYECKOE IIOBEJACHUE B PAa3JIMYHBIX | COOTBETCTBYIOUIMX PEaKIMid U (OpPMYyIHPOBaTH BHIBOABI HA OCHOBE 3THX
CUTYAIUsIX, POSIBIIATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHHUIIMATUBHBIM pe3yIbTaToB
OBiajieHUe YHUBEPCAIbHBIMHU PEryJIATUBHBIMH A€fCTBUSIMU:
I') NPUHATHE ceOsl W JAPYrUX JIOAeil: NMPUHUMATh MOTHBBI U apryMEHTHI
JIPYTUX JIIOJICH MPU aHAJIM3E PE3YJIBTATOB JACSITSILHOCTH;
OK 07. B 06;1acTH 3K0J10rH4€CKOT0 BOCIUTAHUS: - chopMupOBaTh TPEIACTABICHHA: O XHMHYECKOH COCTaBISIOIICH
CopelicTBOBaTh - c(hOpMHPOBAHHOCTH JKOJIOTUYECKON KyIbTYphl, IMOHUMAaHUE BIUSHUS | €CTECTBEHHOHAYYHOW KAPTUHBI MHPA, POJIU XMMHH B TO3HAHUU SIBICHUN
COXPaHEHUIO COIMAIBHO-KOHOMHUYECKHX TPOIECCOB HA COCTOSHHE TPUPOJHON U | MpUpOnAbl, B (HOPMHUPOBAHUM MBIILICHHS W KYyJIbTYPHl JIMYHOCTH, €€
OKpY>KaroIIeH COLIMANIBHOM CpeJibl, OCO3HAHWE TJI00ATBLHOIO XapakTepa SKOJOTHYECKHX | QYHKIMOHAIBHOH  TPaMOTHOCTH,  HEOOXOAMMOH A pelicHHs
Cpensl, mpobiem; NPaKTUYCCKUX 33Ja4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
pecypcocOepexeHr | - TUTAaHUPOBAaHWE M OCYIISCTBICHWE JCHCTBHH B OKpY)KAIOIICH cpele Ha | CBOeMy 3J0pPOBBIO U MIPUPOIHOM cpele;
10, IPUMEHSTD OCHOBE 3HAHMSI IIeJIeH YCTOMYMBOTO Pa3BUTHUS YE€IIOBEUECTBA; - yMeTh cOOMI0AATh MpaBUila SKOJIOTUYECKH 11eNIecO00pa3HOro MOBEACHUS
3HAHUA 00 aKTUBHOC HETPUATHE ACHCTBUHN, MPHHOCSIINX BPEIl OKPYKAIOIIEeH cpee; B OBITY M TPYIOBOH JIEATCILHOCTH B IIEIISIX COXPAHCHHS CBOETO 30POBBS
H3MEHCHHUH - YMEHHE MPOTHO3UPOBATH HEOJIArONMPUSTHBIE IKOJIOTHUECKUE ITOCIEICTBUS | U OKPYXKAIOIIEH MPUPOJHON CPelbl; YUUTHIBATH OMACHOCTH BO3JCHCTBUS
KITUMarTa, IPUHIIMIEI | TPEANPUHUMAEMBIX JEHCTBUH, MPENOTBpAIIaTh HX; Ha OJKHBBIE OpPTaHU3Mbl OIPEJIEIICHHBIX BEIIECTB, ITOHUMAas CMBICI
OEpESIKITHUBOTO - pacIIMpeHune OMbITa IEATSIILHOCTH 3KOJIOTHYSCKOW HANPaBICHHOCTH; MOKa3aTels MpeAeIbHON TOMYCTUMON KOHIICHTPAIH
MIPOU3BOJICTBA, - OBJIaJIeHHE HAaBBIKAMU y4eOHO-HCCIIEI0BATENBbCKOM, MTPOSKTHON U
3¢ (hexTUBHO COIMATILHOM AeITEILHOCTH;
NICHCTBOBAThH B
Ype3BhIYANHBIX

CUTYyalrsaIx




2. CTPYKTYPA Y COJAEP KAHUE OBIIEOBPA3OBATEJBbHOM JTUCITATLIAHBI

«XHUMMUSA»

2.1. O0beM JUCHUILINHBI U BHbI Y4eOHOH paGoThl

Bup y4yeOHoii padboThI

O0neM B yacax

O0bem 00pa3zoBaTeIbHOM MPOrPAMMBI IM CIIATIJIMHbBI 80
B T.Y.

OcHoOBHOe coep:kaHue 70
BT. U..

TEOPETHUUECKOE 3aHATUE 24
IIPAKTUYECKUE 3aHATUS 26
71a0opaTOpHbIE 3aHATHUS 20
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepP:KaHMe (CoepPKAHUE 6
NMPUKJIAJTHOT0 MOYJIs1)

BT. 4.

TEOPETUYECKOE 3aHITHE 2
MPAKTUYECKHUE 3aHITHUS 4
CamocTrosiTesibHasi padoTa 2
IIpome:xkyTounas arrectanus auddepeHnpoBaHHbIHN 3aueT 2




2.2. TemaTnyecKkuii IJIaH 1 COACPKAHNEC NUCHUITJIMHBI

HaunmeHnoBanue Coaep:xanue y4yeOHOro Matepuajia (OCHOBHOE U PO(eCCHOHAIBHO-OPHMEHTHPOBAHHOE), 1a00paTOPHbIE U O0bem |Popmupyemble
pa3aesioB U TeM NPaKTHYeCKHE 3aHATHS, IPUKJIATHON MOIYJ/Ib 4acoB KOMIIeTeHIHHU
1 2 3 4
OcHOBHOE coiepKaHue 70
Paznen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. Coaep:xkanue 4 OK 01
Crpoenne aToMOB CoBpeMeHHass MoAelb CTpoeHHus aroMa. CHMBOJHUYECKUN S3BIK XUMHH. XHUMHUYECKUNA DJICMEHT. DJIEKTPOHHAsS
XUMHUYECKUX KoH(urypanus atoma. Knaccupukanus XUMHUECKHX DJIEMEHTOB (S-, p-, d-ameMeHTh). BaneHTHBIE SJIEKTPOHBI.
OJIEMEHTOB U BajieHTHOCTB. DNEKTpOHHAS TPHUPOAA XUMHUUIECKOH CBSI3H. DJIEKTPOOTPHUIATCIHHOCTh. BUIBI XMMHUYECKOW CBSI3U
Inpupoaa (KOBaJICHTHASI, MOHHAs, METAJTUYECKAs, BOJIOPOJIHAS) U CLIOCOOBI ee 00pa3oBaHuUs
XMMHYECKOH CBA3H | Y3 HUX MPAKTHYECKHE 3AHATHS 2
Pemenue 3aganuii Ha HCMOIB30BAaHWE XHWMHUYECKOHW CHMBOJMKM U Ha3BaHUN COEIUHEHU 10 HOMEHKIAType
MEXIYHAPOJHOIO CO03a TEOPETHYECKOW W MPUKIAAHOW XUMHUU M TPUBUAIBHBIX HAa3BaHUU JUIsI COCTaBJIEHUS
XUMHYECKUX (OPMYyJ JBYXaTOMHBIX COEIWHEHWH (OKCHOOB, CylIb(QHUIOB, THAPHAOB W T.OI.) H APYTUX
HEOPraHMYECKUX COCAMHEHUN OTAEIbHBIX KJIACCOB.
IIpakTuueckue 3aJaHus HA YCTAHOBICHHUE CBSA3M MEXKIY CTPOCHHEM AaTOMOB XHMMHUYECKUX JJIEMEHTOB U
MEPUOANICCKUM U3MCHCHUEM CBOMCTB XMMHMYECKHX DJIEMEHTOB M HX COC)II/IHCHI/H\/’I B COOTBETCTBHUU C ITOJIOKCHUEM
IleproanyecKoil CUCTEMBI.
Tema 1.2. OcHOBHOE cojiepKaHue 2
[lepuoanueckuit [epuoanueckuii 3akoH U Tabauua J.J. Menaeneesa
3aKOH M Tabmuua W3 Hux npakTuveckue 3aHATHS 2 OK 01
AH. Merpeneesa Ilepuoanueckas cucremMa xumuueckux 3nemeHToB .M. MenaeneeBa. @usznueckuid cMmbica [lepuoanieckoro 3akoHa OK 02

J.U. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECCKHUX AJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CJIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKOTO 3eMenTa B [lepuoandaeckoii cucreme.
MupoBo3s3peHueckoe 1 HayuHoe 3HaueHue [lepuonnueckoro 3akona JI.M1. Menneneesa. [Iporuoser J. 1.
MGHIIGJ'IeCBa. OTKpI;ITI/Ie HOBBIX XUMHUYCCKHUX 3JICMCHTOB.

Pemenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUH Ha XapaKTepU3alUi0 XUMUYECKUX 3JIEMEHTOB
«Merannnaeckre / HeMeTaTNIeCKre CBOWCTBA, dJIEKTPOOTPHULIATEIbHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUU
C UX JJICKTPOHHBIM CTPOCHUEM U IOJIOKCHUEM B HCpHOIIH‘IGCKOﬁ CHUCTEME XUMHNYCCKHUX DJICMCHTOB HI/I
MenpgeneeBay




Paznen 2. XumMuyeckune peakuuu

10

Tema 2.1. Tunsr
XUMHUYCCKUX
peaxkuuii

Conepxxanue

Knaccudukanus 1 TUIIBI XUMAYECKUAX PEAKIUi ¢ ydacTHeM HeopraHudeckux BeiecTB. CocTaBlieHHE YpaBHEHHUH
peaxiuii coeIMHEHMs, pa3NoKeHUs, 3aMellleHus, 00MeHa, B T.4. peaKLi TOPEHUs, OKUCICHUA-BOCCTAHOBIICHHS.
VYpaBHEHNUS OKHCIEHUSI-BOCCTAaHOBIEHUA. CTeneHb OKUCIeHUs. OKHCIUTENb U BOCCTaHOBUTENh. COCTaBICHUE U
ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUI METOZOM 3JIEKTPOHHOTO Oananca. OKHCIUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKIIUY B IIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB

N3 aux NMPAKTHYECCKHUE 3aHATUSA

KonngectBennsle oTHOMEHUSS B XUMUWA. OCHOBHBIC KOJIMYCCTBEHHBIC 3aKOHBI B XMMHH M PACUETHI 110 YPaBHCHHSIM
XUMHYECKUX peakiuii. Mobh Kak eUHHIIA KOJIMYeCTBa BelecTBa. MoispHas Macca. 3aKOHBI COXPaHEHHUST MacChl U
sHeprun. 3akoH ABoraapo. MomsapHblii 00beM Ta30B. OTHOCHTENBHAS IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSM
XUMHUYECKUX PEAKIIH C UCIIOJIb30BAHUEM MAcChl, 00beMa (HOPMaJIbHBIC YCIOBHS) Ta30B, KOJUYECTRA BEIISCTBA

OK 01

Tema 2.2.
DIIEKTPOTUTHICCKAS
IHUCCOLMAIIUS U
HOHHEINA 00OMEH

OCcHOBHOe COJICPKaHUEC

Teopus ameKkTponATHYECKON mucconmanuu. MOHBI. DJIEKTPONUTHI, HEAIEKTPOIUTHL. Peakmuum HWOHHOTO OOMEHA.
CocTaBrieHHe peakiuii HOHHOTO OOMEHA IyTeM COCTAaBJICHUS WX TOJHBIX U COKPANICHHBIX MOHHBIX YpPaBHCHHIA.
KucnoTHO-0CHOBHBIC peakiMu. 3ajaHus Ha COCTaBICHNUE HOHHBIX peaKIui

JlabopaTopHbIe 3aHITHS

JlaGopaTopHas paboTa “TUIBI XUMUYECKUX peaKLnii”.

UccnenoBanne TUIOB (110 COCTaBy M KOJIMYECTBY UCXOIHBIX H 00Pa3yIOIINXCs BEIECTB) H IPU3HAKOB XUMHUYECKUX
peaknuii. [TpoBeneHne peakiuii HOHHOTO 0OMeHa, ONpeeIIeHHe CPEeIbl BOIHBIX PACTBOPOB. 3aaHUI Ha COCTABICHUE
HOHHBIX peaKIun

Koutpoabnas padora 1 CtpoeHue BeniecTBa 1 XUMHUICCKUE PEAKITII

OK 01
OK 04




Paznen 3.

CTpOCHHe H CBOliCcTBaA HECOPraHnveCKMuX BEIIECCTB

16

Tema 3.1.
Knaccudukarys,
HOMEHKJIATypa U
CTpOeHHE
HEOPTaHWYIECKIX
BEIIECTB

OCHOBHOE co/IepKaHue

[Ipenmer Heopranuueckoid xumun. Kiaccudukanust HeopraHndeckux BeriecTs. [IpocThie 1 CI0KHBIC BEIIECTBA.
OCHOBHBI€ KJIACCHI CJIOKHBIX BEIIECTB (OKCHABI, THAPOKCHIBI, KHCIOTHI, CONM). B3auMocBA3s HEOpraHMYECKUX
BEIECTB. ArperatHble COCTOsIHUS BemecTBa. Kpucrammnueckue 1 amopgHble BemecTa. THITBI KPUCTATUINIECKUX
PEeLIEeTOK (ATOMHAsA, MOJICKYJISIPHAS,, HOHHAsI, MeTaJUTNYecKast). 3aBUCUMOCTh (PU3NYECKHUX CBOWCTB BELIECTBA OT TUIIA
KPUCTAJUINYECKON pelIeTKH. 3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BEIIECTB OT BU/Ia XMMUYECKOW CBS3M U THUIIA
KPHCTAUIMYECKOH pemeTku. [IprnunHbl MHOr00Opasus BEIECTB

N3 aux NPAKTHYECCKUE 3aHATUSA

Homenknatypa HeopraHn4ecKkrX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOJIS U3 UX XUMHUECKON QOPMYITBI HITH
COCTaBIICHHE XUMHYECKOH (popMyIIbl HCXO/s U3 Ha3BaHUs BellecTa 1mo MexayHapoaHoi (MFOIMAK) wim
TPUBUAILHOH HOMEHKJIAType.

Pemenne npakTudeckux 3alaHUi MO KiacCH(PUKALUK, HOMEHKIATYpe ¥ XUMHUYECKUM (popMyaM HEOPraHMYECKHX
BEIIECTB PAa3NIMYHBIX KJIAacCOB (yrapHbId Ta3, YIJIEKHCIBIA Ta3, aMMHUaK, TalieHas W3BeCThb, HETallleHas H3BECTh,
NUTHEBAs CO/Ia U APYTHX): HA3bIBATh M COCTABIATH (POPMYIIBI XUMHUYECKHX BEIECTB, OMPEACIATh IPUHAAICKHOCTD K
kiaccy. McTtounnkn xuMuieckoi nHpopMmanuu (cpeacTs MaccoBoi napopmanun, cetb MaTepHeT u npyrue). [louck
rH(GOpPMAIUH 110 Ha3BaHUAM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM (hopMyIiamMm

OK 01
OK 02

Tema 3.2. duzuko-
XHUMHAYECKHUE
CBOMCTBa
HEOPTaHUYECKUX
BCIIIECTB

OCcHOBHOe COoJICpPKaHue

Meramrbel. Obuue pu3ndecKne 1 XUMHIECKre cBoMCcTBa MeTauioB. CIocoObI MOTydYeHus. 3HaUYeHNUE METAIIJIOB U
HEMETAJUIOB B TIPUPOJIC U KHU3HEIEATSIILHOCTH YeJI0BeKa U OPraHn3MOB. Koppo3ust MeTayuioB: BUIBI KOPPO3UH,
CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH

Hemeramnpl. O0mue dpu3ndeckne H XUMHIECKHE CBOMCTBA HEMETA/UIOB. THIIMYHBIE CBOMCTBA HeMeTaioB [V— VII
rpynn. Knaccudukanys n HoMeHKIaTypa COSIMHEHNH HeMeTaioB. KpyroBopoTsl OHOT€HHBIX 3JIEMEHTOB B IPUPOE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, THIAPOKCUAOB, KHUCIIOT, COJICH U Ap.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCIUHECHUMN, BBICIIUX OKCHIOB U
TUAPOKCHIIOB

N3 Hux NMPAKTHYECCKHUEC 3AHATUSA

OK 01
OK 02




CocraBnenue ypaBHeHHI;'I XHUMHUYCCKHUX peaKuHﬁ C y4aCTHEM IPOCTBIX M CJIOKHBIX HCOPraHMYCCKUX BEIICCTB:
MCTAJIZTIOB U HEMCTAJIOB, OKCHIOB MECTAIJIOB, HEMCTAJIJIOB H an)OTepHI)IX QJICMCHTOB; HCOPTaHUYCCKUX KHUCIOT,

OCHOBaHHI U aM(OTEPHBIX THAPOKCHAOB; HEOPTAHUIECKHUX COJIEH, XapaKTePU3YIOIINX X CBONCTBA. 2

Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHWK Ha CBOWCTBA, COCTaB, MONydeHHEe M Oe3omacHoe

HCITOJIL30BaHUE BaKHEHIIIMX HCOPraHNM4YCCKUX BCUICCTB B 6I)ITy )48 HpﬂKTH‘-ICCKOﬁ JACATCIIbHOCTHU YCJIOBCKA

OcnoBHoe conepxanne. Mnenrndukanys HEOpraHWIeCKUX BEIIECTB 2

JlaGopaTopHble 3aHATHS 2
Tema 3.3. OK 01
Unenrunuxkanys Wnentndrkanys HeOpraHMYECKWX BeMIECTB. PemreHue SKCHEpUMEHTANBHBIX 3a7ad 110 XHMHYECKHM CBOWCTBaM OK 02
HEOPraHnICCKUX METaJUIOB U HEMETAILJIOB, 110 PACIIO3HABAHUIO U IIOJYUYECHHUIO COEAUHEHUM METAJUIOB U HEMETAIIIOB. OK 04
BELICCTB WnenTndukanuss HEOPraHMYECKHX BELIECTB C HCIOIB30BAHMEM HMX (UIMKO-XUMHUYECKHX CBOMCTB, XapaKTepHBIX

Ka4eCTBEHHBIX peakunii. KauecTBeHHBIE peakuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KATHOH aMMOHUS
KonTposbHas pabora 2 CBOHCTBa HEOPTaHWYECKNX BEMIECTB 2
Paznean 4. CTpoeHue U CBOMCTBA OPraHNYeCKUX BelleCcTB 24

OCHOBHOE cojIepKaHue 4

IlosiBiieHuE U pa3BUTHE OPTaHUYECKON XUMHHU Kak Hayku. [Ipeamer oprannueckoil xXumun. MecTo 1 3HaueHue
TeMma 4.1. OpFaHH‘ICCKOﬁ XUMUHU B CUCTEME CCTCCTBCHHBLIX HAYK. OK 01
Kraccudukans, XHUMHUYECKOE CTPOCHHE KaK MOPANOK COCAUHEHHs aTOMOB B MOIIEKYJE COMIACHO WX BalCHTHOCTH. OEHOBHBIC
crpoerme u TIOJIOXKEHHS TEOPHH XHMUYECKOTO CTPOCHHs OPraHAECKHX COeIMHEHHH A.M. bytiepoBa. YriepogHbIii CKeleT
HOMEHK/IaTypa OpraHn4cCKOu MOJICKYJIbI. 3aBI/ICI/IMO(iTI) CBOUCTB BCHICCTB OT XUMHUYECKOTO CTPOCHUA MOJICKYII. I/I30Mep1/1;1 j/I
OpraHHUECKIX nzomepsl. [lonsTre o pyHkunonansHoOW rpynmne. Pagukan. [IpuHIunel knaccupukanuu OPraHH4ECKUX COETUHEHNH.
BEIECTR MexmyHapogHas HOMEHKIATypa ¥ TPUHIUNBI HOMEHKIATYpPHl OpraHudeckux coefawHeHnid. [lomartme 00

a30TCOAEPIKAIINX COEAMHEHHUSIX, OWOJIOTHYECKH aKTHUBHBIX BemlecTBax (yriaeBojax, JXKHpax, Oenkax H Jp.),

BBICOKOMOJIEKYJISIPHBIX COSANHEHUSIX (MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO)

U3 Hux npakTuyeckue 3aHaTusi. HoMeHknaTypa opraHn4eckux COeAMHEHUH OTAENBHBIX KIACCOB (HACKHILEHHEIE, 2

HEHACHIIIEHHBIE ¥ apOMAaTHIECKHE YTIEBOAOPOBI, CIIUPTHI, PEHOIIBI, aTbIeTH/IbI, KETOHBI, KAPOOHOBHIE KUCIOTHI H
np.) CoctaBieHne TOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX ()OPMYJT OPraHUYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB,
UCTIONIB3YS X Ha3BaHHA MO CHCTEMAaTHYECKON M TPUBHABHON HOMEHKJIAaType (3TUIIEH, alleTUIIeH, MIIMLEPHH,
¢enou1, popManbaeru, YKCycHasi KUCIOTa, IMUMH). Pacuers! npocTeiinied (opMyIibl OpraHuueCKOW MOJIEKYJIBL,




MCXOJISl U3 DJIEMEHTHOT0 cocTana (B %)

Tema 4.2. CBoiicTBa
OpPraHHYECKUX
COETUHEHHI_

OCcHOBHOe COJICPKAaHUEC

12

OU3NKO-XUMHUYECKUE CBONCTBA OPraHMYECKUX COCIMHEHUH OTACIBHBIX KIACCOB (OCOOSHHOCTH KIIACCH(HKAIMH U
HOMEHKJIATYphl BHYTPH KJIacca, TOMOJIOTMYECKHHA psaa W obOmas ¢opmyna; w3oMepus; (pu3nueckue CBOWCTBA;
XUMUYICCKHE CBOMCTBA; CTIOCOOBI TIOJTYICHHS ):

— TpenAeNbHbIC YIIIEBOIOPOAB! (aJIKaHbl M LUKIOATKaHbI). ['opeHre MeTaHa Kak OJAMH W3 OCHOBHBIX HCTOYHHMKOB
TEeIUIa B MMPOMBINUICHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YTJIEBOJOPOAOB, HAX0XKIEHUE B TPUPOJE U MPHUMEHEHUE
AJIKAHOB;

— HempenenbHble (ANKEHBbI, AJKWHBl M ajKaJueHbl) M apOMaTHYECKHE YIJIEBOAOPOIbl. [ opeHue aumeTwieHa Kak
HMCTOYHHK BBICOKOTEMIIEPATYPHOIO IIJIAMEHU JIJIS CBAPKU U PE3KU METAJLIOB

— KUCIIOPOJICO/IepIKAIIUE COCTUHEHUS (CIUPTHI M EHOIBI, KApOOHOBBIE KHCIOTH M 3(UPHI, albJeru/ibl U KETOHBI,
KHPBI, YrIIeBobl). [IpakTrdeckoe NpruMeHeHNne ITUIICHTIIMKOIS, TIIUIeprHa, Genomna. [IpuMenenne popmanbaeruaa,
aleTabIeTH1a, YKCYCHOM KHCIOThl. Mblila KaK COJM BBICIINX KapOOHOBBIX KUCIOT. Moomnie CBOHCTBA MbLIa

— a30TcojepKallue COeNUHEHHS (aMUHBI M aMHUHOKHUCIOTHI, O€liku). BBICOKOMONEKYISpHbIE COCIUHEHHS
(cuaTeTHUECKHE M OHMOJIOTMYECKH-aKTUBHBEIC). MOHOMED, TIOMUMED, CTPYKTYpHOE 3BeHO. [lonmmmMmepuzamus STUiIcHa
KaK OCHOBHO€ HaIpaBJICHHE €0 HCII0JIb30BaHuUs.

I'eHeTnvecKast CBA3b MEXIY KIIACCAMU OPTaHUYECKUX COeTMHEHHH

W3 nux NMPAKTHYECCKUE 3aHATUSA
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CBoifcTBa OpPraHMYECKHX COCOUHEHHH OTAEIBbHBIX KIAaccoB (TpUBHANbHAs W MEXIyHapoIHas HOMEHKIATYpa,
XMUMUYECKHUE CBOWMCTBA, CIOCOOBI MOJYYEHUs): TpelesbHble (AIKaHbl W IMKIOAJIKaHbI), HENpeAeibHbIC (aIKCHBI,
IKUHBl M alKaJWeHbl) U apOMAaTUYECKUE YTIIEBOJOPOABI, CIUPTH M (EHONbI, KapOOHOBBIE KHCIOTHI M 3(UpEHI,
IBJCTHIBI U KETOHBI, aMHUHBl M AMHHOKHCIIOTBI, BBICOKOMOJICKYJISIPHBIE COEIMHEHMs. 3aJaHus Ha COCTaBJICHHE
yYpaBHEHUH XMMHUYECKUX PEaKLUil ¢ yJacTHEM OpraHMYEeCKHUX BELIECTB HA OCHOBAHMM X COCTaBa M CTPOEHUSI

CocraBieHue cxeM peakiuil (B TOM 4YHCIE MO MPEAJIOKCHHBIM IIETOYKaM IPEBpaIleHUl), XapaKTepU3YIOIMUX
XUMHUYECKHE CBOMCTBa OpTraHUYCCKUX COG[[I/IHCHI/If/'I OTACIBHBIX KJIaCCOB, CHOCO6BI X TIOJYYCHUSA W HA3BAHUC
OpraHUYECKUX COCAMHEHHUN 10 TPUBUAIIBHON MM MEXIYHAPOJHOU CHCTEMAaTUYECKON HOMEHKIIATYpE.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJlaHMi Ha CBOWCTBA OPraHUYECKUX COCJAMHEHUMU
OTJIEIBHBIX KJIACCOB

JlaGopaTopHoe 3aHsITHeE.

IIpeBpaliieHus OpraHUYeCKUX BEIIECTB MIpU HarpeBaHuu. IlomydeHne 3THIIEHA U U3y4YEHHE €r0 CBOMCTB.
MogenupoBaHre MOJIEKYJ M XMMHUYECKUX TPEBpAIICHUI Ha MPUMEpE dTaHa, STHIICHA, alleTUICHA U JIp.

OK 01
OK 02
OK 04

OcHOBHOe cojiepKaHue




Tema 4.3. buoopranndeckue coeauHeHus. [IpumeHenune u OWoNOrMYecKass poyib yriaeBomoB. OKHCICHHE YTJICBOJIOB — OK 01
Unentudukanys WCTOYHHMK DSHEPTHH JKUBBIX OpraHu3mMoB. OO0jmacTu mpHMeHEHHs aMHUHOKHCIOT. [IpeBpamieHust GenkoB HHUIIK B OK 02
OpraHU4eCcKUX opranusme. buonornyeckue ¢ynkuuu OenkoB. buonormueckue ¢(yHKUuHM XUpoB. Ponb opranmveckoil XMMuHM B OK 04
BEIIECTB, UX peLeHn MpoodIeM MUILEBON 0€30MacHOCTH
3Ha4YeHHEe U
MIpUMEHEHHE B
OBITOBOH 1 " "
IPOMSEONCTBEEHOM Posnb oprann4eckoil XMMHUH B PELIEHUH IPOOIEM 3HEPreTHIecKol 6€301acCHOCTH, B Pa3BUTHH MEIULMHBI, CO31aHNH
eATENBHOCTH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOUYHUKOB SHEPIUH (aJIbTEPHATUBHBIE HCTOUYHUKH 3HEprun). OnacHOCTh BO3JEHCTBUS
JeITOBEKA Ha JKMBBIE OPTaHU3Mbl OPraHMYECKHX BEIIECTB OTHCNIBHBIX KIJIACCOB (YIIEBOAOPOIBI, CHHPTHI, (eHOIbI,
XJIOPOPraHWYECKHE MPOU3BOIHBIE, ANbICTHIBI U JIP.), CMBICI TIOKA3aTelsl MPEAeIbHO AOMYCTUMON KOHIEHTPALIUH
JladopaTopHble 3aHATHsI. neHTHOHKANS OPraHMISCKUX COSTUHEHUI OTACIBHBIX KIIACCOB.
WnenTrdukarus opraHn4ecKux COeANHEHNUH OTIENbHBIX KJIACCOB (Ha IIpUMeEpe albJerna0B, KpaxMalla, yKCyCHOI
KHCJIOTBI, OETIKOB U T.II.) C UCTIOJIb30BaHUEM UX (PU3NKO-XMMUYECKUX CBOUCTB U XapaKTEPHBIX Ka4eCTBEHHBIX
peakuuii. lenatypauus Oenka npu HarpeBaHuu. LIBeTHbIe peakiyuy O6enkoB. Bo3HIKHOBEHHE aHATUTHYECKOTO
CUTHAJIA C TOYKH 3PEHUSI XUMHUYIECKHX TIPOIIECCOB MPH MPOTEKaHWH Ka4eCTBEHHON peaKIny, MTO3BOJIIONIEH
WACHTU(UIPOBATH MTPEI0KEHHbIE OPraHMYECKHE BEIECTBA
KonTpoabnas padora 3 CTpykTypa U CBOHCTBA OpraHHUECKUX BELIECTB
Paznea 5. Kunern4yeckne 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKHX PeaKIuii-
OCHOBHOe co/IepKaHue OK 01
OK 02
CkopocTb
XMMHAYCCKHUX CKOpOCTh peakiii, €€ 3aBUCHUMOCTb OT Pa3lIMYHBIX (DAKTOPOB: MPHPOIBI PEarHpyOIINX BEUIECTB, KOHIIEHTPAIUU
peaKiHu. pearupyonpx BEMIECTB, TEMIEPATyphl U IUIOMAAH PEAKIMOHHOW MOBEPXHOCTH. TerioBbie 3)(EKTh XUMUYECKUX
XuMHuueckoe peakuuid. OK30- U SHAOTEPMHUUECKHE, PEAKLIUH.

OOpaTHMOCTh peakiuii. XUMHYECKOE pPABHOBECHE M €r0 CMEIICHHE I10f JEWCTBHEM pa3IMYHBIX (HaKTOPOB
(KOHILIEHTpaLUs PEareHTOB WIX MPOAYKTOB PEaKIMH, AaBJIE€HUE, TEMIepaTypa) JUIsl CO3JaHus ONTUMAIbHBIX YCIOBUIN
NpoTeKaHus: XuMudeckux npoueccos. IIpunnun Jle Ilarense




N3 Hux npakTHyecKHe 3aHATHUS PelleHHWe TNPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHWil Ha aHamu3 (HaKTOpOB,
BIUSIOMINX Ha M3MEHEHHE CKOPOCTH XMMHYECKON peaklMd, B T.4. C MO3UIMM 3KOJOTHYECKH LEeNecoo0pa3Horo
MOBEICHUS B OBITY U TPYIOBOM AEATENBLHOCTH B LIEIAX COXPAHEHUSI CBOETO 3[0POBBS U OKPYXAIOLIEH NPUPOTHON

paBHOBeCHE N 2 OK 01
cpensl.-Pemenre npakTHKO-OpHEHTUPOBAHHBIX 3aJaHuil Ha mpuMeHeHne npuanuma Jle-1llarenpe mis HaxoXIeHUs OK 02
HalpaBJICHHUA CMCIUICHUSA PaBHOBECHUA XUMHYECKOM peakuun M aHaliu3 (baKTOpOB, BIUAIONIIUX Ha CMCHICHHEC
XHUMHYECKOTO PABHOBECHS
Paznea 6. PacTBOpHI 10
OCHOBHOE COIepKaHue 4 OK 01
PactBopenue kak ¢u3mko-xummudeckuit nmpouecc. PactBopbl. CriocoObl MPUTOTOBIIEHNSI PACTBOPOB. PacTBOPHMOCTB. OK 02
Tema 6.1. MaccoBast 1onsi pacTBOPEHHOTO BemlecTBa. CMBICT TOKa3aTems MPENeNbHO IOMyCTUMOW KOHIIEHTPAllMd W €ro OK 07
omsTie o UCTIOJIb30BAHUE B OIIEHKE SKOJIOTUUECKON 6€30MacHOCTH.
pacTBopax IIpaBuna 3xosornyecku uenecovo6pa3Hor0 POBGI{GHI/I}I B OBITY M Tp):[LOBoﬁ JEATENbHOCTH B LEIAX COXPaHEHHS 2
CBOETO 3/I0POBBS U OKPY>KAIOIIEH PUPOAHOIN Cpebl; OMTACHOCTh BO3ICHCTBUS Ha )KUBBIE OPTaHU3MBI OMPEIEIIEHHBIX
BelIecTB. PemnreHne MpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/laHUIl HAa PacTBOPHI, UCIOIB3yeMbIE B OBITOBOW H
MIPOU3BOICTBEHHOM JICSITSILHOCTH YSIOBEKa
Tema 6.2. OK 01
UccnenoBanue OK 02
CBOWCTB PacTBOPOB o OK 04
CHOBHOE COJepKaHue 6

Hccnenosanue cBONCTB pacTBOPOB




JlabopaTopHbIe 3aHATHS

[IpurotoBienue pactBopoB. IIpurorosineHne pacTBOpOB 3aJaHHOW (MaccoBOM, %) KOHLEHTpauuu (C MPAaKTUKO-
OpPUEHTHPOBAHHBIMH BOIPOCAMH) U ONpPEIeTICHUE CPEIbl BOJHBIX PaCTBOPOB.
Pemenue 3ajau Ha IPUTOTOBJIEHUE PACTBOPOB

IIpodeccnoHaIbHO-OPHEHTUPOBAHHOE CO/lep:KaHue (CoAep:KaHNe NPUKJIATHOTO MOTYJIs1)

Xumus B ﬁbITy u l'lpOPl?.BOZ[CTBeHHOﬁ AEeATCJIbHOCTH Y€J10BCKA

Xumus B ObITY U
MPOU3BOJICTBEHHOMN
JeATeITBHOCTH
JeJIoBeKa

OcHOBHOe COICPKaHUC

Hogefimmue mOCTHKCHUS XUMHYCCKOW HAyKW W XUMHYECKOM TEXHOJOTHH. Poims Xumum B obOecleueHun
JKOJIOTUYECKON, ISHEPTEeTHYECKON W THIIEBOM 0E30MMacHOCTH, pa3BUTUH MeIUIMHEL. [IpaBuia moucka M aHanu3a

XMUMHYECKOW HHGOPMALMH W3 Pa3IMYHBIX HCTOYHUKOB (Hay4dHas W y4deOHO-HaydHas JIMTepaTrypa, CpEeACTBa
MaccoBo# uH(popManuu, cetb IHTepHeT)

OK 01
OK 02
OK 04
OK 07




N3 Hux npakruyeckue 3aHaTusd. [lovck 1 aHaiu3 KEWCOB O NPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTHUH C
yueroM Oyaymied mnpoeCCHOHAIBHOM JEATSIIbHOCTH [0 TEMaM: Ba)KHCHIIIUE CTPOMTENBHBIC MaTepHalIbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKd, CTEKJI0, KEpamHuKa, MaTephalibl IJi1 SJIEKTPOHHKH, HAaHOMAaTEepUaibl,

4
TEKCTUJIbHbIC BOJIOKHA, WCTOYHUKH JHEPIUH, OPraHMUECKHE M MHUHEpajbHble YyIOOPEHHs, JIEeKapCTBCHHBIE
BEIIECTBA, OBITOBAS] XMMHUSL.
3ammra: [IpencraBiaeHue pe3yabTaToB pelIeHus KecoB B OpMe MUHHU-OKIIa1a C PEe3eHTalueH

CamocrosTeabHast padora. [lonroroButes npeseHTanuo Ha TeMy «CBOHCTBA OpraHMYECKUX COETUHEHUI»

2
IIpome:xyTouHasi aTTecTALMSA MO JUCHUIINHE — AU PepeHHpPOBaHHBII 3a4eT 2
Bcero 80




3. YCJIOBUS PEAJIU3AIIMU YYEBHOM JAUCIUILIAHBI

3.1. TpeGoBaHus K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHn 0
Peanuzanus yueOHON AUCIUILTUHBI TPEOyeT HAINYHS yueOHOTO KaOnHeTa « XUMUs»;
O6opynoBanue yueOHOTO KaOHUHeTa:

- IOCAJI0OYHbIE MECTA MO KOJIMYECTBY O0yHAIOIINXCS;

- pabouee MecTo IMpernogaBaTelis;

- BBITSDKHOH 1IKag;

- HabOp XMMHUYECKOU MOCY/Ibl U IPUHAICKHOCTEN AJ1s1 1a00paTOPHBIX U MPAKTUYECKUX PadoT;
- HA0OPBI PEAKTUBOB OPTAaHMUYECKUX U HEOPTaHUYECKHUX BEILIECTB;

- KOMIUIEKT Y4eOHO-HarISAHBIX TTocoOuit o yueoHo qucturmiuae OV J[.06 Xumus
TexHU4YecKue CpeacTBa OOYUCHHUS:

- KOMITBIOTEP C JUIEH3MOHHBIM IPOrPaMMHBIM 00€CIIEUCHHEM;

- MYJBTUMEIUATIPOCKTOP

- 3KpaH

OoOopynoBanue Jjaboparopuu W padoyuMx MecT JAaOOpPaTOPMU: MEH3YPKH, IUINETKU-
KareJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, MPEIMETHbIE U MOKPOBHBIC CTEKJA, IJIAHIIETHI JJIs
KalreJbHBbIX peakuui, (uiIbTpoBalibHas Oymara, IPOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH, PE3HHOBBIC
npoOKkH, (HOHApUKH, HAOOp PEAKTUBOB, CTCKJISIHHBIE MAJOYKH, IITATUBBI I MPOOUPOK; MEPHBIC
LWIMHIPBI, BOPOHKH CTEKJISTHHBbIC, BOPOHKH JenuTenbHble nuauHapudeckue (50-100 mut), ctynku c
necTuKoM, ¢apdopoBble YallKkW, MUHIETHI, (QUIBTPHl OyMa)KHBIC, BaTa, MapJisi, YacOBBIC CTEKIIA,
AIIEKTPOIUTUTKHU, J1a0OpAaTOPHBIE IITATHUBBI, CIUPTOBBIC TOPENKU, CHUYKH, MPUOOP ISl MOTYyYCHHS
ra3oB (WM MpoOUpKa ¢ Ta300TBOJHON TPYyOKOH), AeprKaTenu At MPOOUPOK, CKISTHKU JJIST XpaHEHUS
PEaKTHBOB, pa3JaTOYHbIC JIOTKU; XuMU4eckue ctakanbl (50, 100 u 200 mu1); mmartenau; MUHICTHI,
TUTEJIbHbIC IIUMIBI; CEKYHIOMEpPHI (TaiiMepsl), MepHble TpoOupku (Ha 10—20 mi1) 1 MepHbIE KOJIOBI
(25, 50, 100 u 200 mu), BonsHas OGaHs (WJIM TEPMOCTAT), CTEKJISTHHBIE MAJ0YKH; KOHUYECKHE KOJIObI
st tutpoBanus (50 m 100 mi1); MHAUMKATOpPHBIE MOJOCKU JUisi ompeneneHuss pH u cranmaptHas
WHJUKATOpHAs IIKaja; yHUBEPCAIbHBIA HHAUKATOP; uneTku Ha 1, 10, 50 mu (wm mo3zatopsl Ha 1, S u
10 mu1), GrOpeTKH Ui TUTPOBaHUS, MeauuMHCKue mmpunbl Ha 100-150 mui, maGopatopHbie w/wim
aHanuTU4eckue Bechl, pH-MeTpbl, cymuapHbIN mKad, u 1p. 1adopatopHoe 000pyI0BaHHE.

3.2. UudopmanuonHoe odecneyeHue 00yueHus
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX u3AaHui, HWHTepHeT-pecypcoB, IONOJHHUTEILHOM
JINTEPaTyphI

OcHoBHasi JuTEepaTypa
1.  TI'muaka H.JL.OGmas xumus. (CI1IO). YuebHoe mocobue : yuebnoe mocodue / H.JI. I'muaka. —
M.: KunoPyc, 2022.
2. Tabpuensn, O. C. Xumus s npodeccuil U CenuaibHOCTeH TEXHUIECKOTO MPOoQHiIs: yueOHUK
s CITO [Tekct] : yuebnuk / O. C. I'abpuensu, U. I'. OctpoymoB. - M: U3natenbckuii meHTp
"Akanmemus'", 2022 - 272 c.
3. Epoxun FO.M. , KoBaneBa WM. b.Xumus nns nmpodeccuit u criennagibHOCTEH TEXHUYECKOTO W
€CTECTBEHHO-HAY4YHOT0 mpoduiei: y4eOHMK IJIsl CTYAEHTOB MNPO(eCCHOHAIBHBIX 00pa3oBaTEeIbHBIX
opranuzanuii-M.: Akagemus, 2022

HNHuTepHeT pecypcsl
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects main.htm
http://yuspet.narod.ru/disMeh.htm

http://philist.narod.ru/articles/orlova.htm
bazosas xomieknus 9bC BOOK.ru
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http://philist.narod.ru/articles/orlova.htm

3.3 AKTHBHbBIE " HHTEPAKTHUBHLIC oﬁpasoBaTenLHme TEXHOJOTUH, UCITOJIb3YEMBIC B
AYJIUTOPHBIX 3AHATHUAX:

HpO6JI€MHa$I JICKOWA, HWHTCPAKTHBHAA  OSKCKYpCHUsA, TCXHOJOrusd MaJblX TIpynra, CcEMuHap,
MYHBTI/IMG,Z[HI;'IHHH IIpE3CHTAl A, ACJI0Bas UIpa.

3.4. Ilpu peaquzauuu 00pPa3oBaTeJIbLHONH MPOrpaMMBbI MOKET MPUMEHATBHCS DJIEKTPOHHOE
06yqu1/Ie U JUCTAaHIITMOHHBIC O6pa3OBaT€JIbHBIC TCXHOJIOI'uu.

3.5. KagpoBoe o0ecnieuenue

OOpazoBaTenbHass ~ OpraHu3alys,  OCYLIECTBIAIONMIAs  OOpa3oBaTENbHYI  JEATEIBHOCTD,
peanu3yomas OCHOBHYIO 00pa3oBaTEeNbHYIO MPOrpamMMy, YKOMIUIEKTOBAHO KBaJIM(UIIMPOBAHHBIMU
KaJpamMH. YpPOBEHb KBaIM(PHUKAIMK TMpernojaBareiss MO JUCIHUILINHE COOTBETCTBYET: BbICIIIEE
npodeccuonansHoe obpazoBanue, COOTBETCTBHE YPOBHS KBaTH(PHUKAIMU paOOTHUKA 00pa30BaTEILHOM
OpraHu3aiuy TpeOOBaHUSM, MPEAbSIBIIEMbIM K KBATU(UKALMOHHBIM KaTETOPHSIM.

KBanudukanus neparornyeckux pabOTHHUKOB OPraHMU3aLUi, OCYIIECTBISIIOIUX 00pa30BaTEIbHYIO
NeSITeNIbHOCTD, OTPAXKAEeT:

® KOMIIETEHTHOCTh B TIPEIMETHOH 001aCTH 3HAHUN M METOJIaX O0YUYCHHS;

e chOpPMUPOBAHHOCTh T'YMAHUCTHYECKOW  MO3WIMH, TO3UTHBHOW  HAMpPaBICHHOCTH  Ha
MeJarorn4ecKyro 1eTeIbHOCTh;

e O0IyI0 KyJbTYpY, OIPEIEISAIONIYI0 XapaKTep H CTWIb IeJarorH4ecKor e TebHOCTH,
BIIHSIFOIYFO HA YCIEITHOCTH TearOTHIeCKOTro OOIIEHHS U TIO3UIUIO TIe1arora;

® CaMOOPTraHM30BAHHOCTH, SMOIMOHAIBHYIO YCTOWIHBOCTD.

Y nmeparormyeckoro paOOTHHKA, pPEaJM3YIOLIETO OCHOBHYIO OOpa30BaTENbHYIO IPOrpaMmy,
chOpMHUPOBAaHbI OCHOBHBIE KOMIIETEHIIMH, HEOOXOAUMBIE aJisi 00ecreyeHHs peanus3aluu TpeOoBaHUN
@denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHIAApTa MW YCHEUIHOTO  JOCTH)KEHUS
00y4aroIUMUCs TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS OCHOBHOW 00pa30BaTENbHOM MPOrPaMMBbl, B TOM
YHCIIe YMEHUS:

e o0ecreynBaTh YCIOBHS JJIS YCIEIIHOM JAEATENbHOCTH, MO3UTUBHOW MOTHBALIUM, a TaKXke
CaMOMOTHBUPOBaHMs 00yUaIOIIUXCS;

® OCYIIECTBIISITh CAMOCTOSITENIBHBIA MOMCK M aHaNIW3 MH(pOpMAMHU C TOMOIIBIO COBPEMEHHBIX
1H(GOPMaLIMOHHO-TIOUCKOBBIX TEXHOJIOTHIA;

e paspabaThiBaTh MPOrpaMMBbl YYEOHBIX IMPEIMETOB, KypCOB, METOJAWYECCKHE U JUIAKTUYCCKHE
MaTepuasbl, BbIOMpaTh Y4YEOHUKHM M  Y4eOHO-METOAMYECKYI JIMUTEpaTypy, pPEKOMEHIOBaTh
00y4aroImuMcs JTOTIOJIHUTENbHbIE HCTOYHUKU HH(OPMAIMH, B TOM YHCIJIE HUHTEPHET-PECYPCHI;

e BHIABISTH M OTpakaThb B OCHOBHOM 00pa3oBaTelbHON MporpamMme CHEIU(PHUKY OCOObIX
o0pa3oBaTeNbHbIX MOTPEOHOCTEH (BKIIOYAsl perHoHaNbHbIC, HAIIMOHANBHBIE U (MJIU) 3THOKYJIbTYpPHBIE,
JUYHOCTHBIE, B TOM YHCJIe TOTPEOHOCTH OJIAPEHHBIX AETEeH, AeTell ¢ OrpaHMYCHHBIMH BO3MOKHOCTSIMU
3/I0pOBBS U IeTeH-MHBAINU/IOB);

® OpraHW30BBIBATH M COINPOBOXKIATH yUEOHO-HCCIIEOBATEIBCKYI0 M MPOEKTHYIO NESATEIHHOCTD
00y4YaroImuXxcs, BBITOJHEHHE UMH WHAUBHUYaTBHOTO IPOEKTA;

® peaNM30BBIBATH IMEJArOTUYECKOE OIICHWBAHHUE ICSATEIBHOCTH OOYYArOIIUXCS B COOTBETCTBHUHU C
TpeboBanusmMu CTaHgapra, BKIIOYAs: MNPOBEACHUE CTAPTOBOW U IMPOMEXKYTOUYHOM JIMAarHOCTUKH,
BHYTPUKOJUIE[DKHOTO ~ MOHUTOPUHTA,  OCYIIECTBJICHHE  KOMIUIEKCHOM  OIEHKM  CIOCOOHOCTH
o0Oydaromuxcsi perarb y4eOHO-PAKTUYECKHEe W y4eOHO-TI03HABATENbHBIC 3aJa4M; HCIIOJIb30BAHHE
CTaHJIaPTU3UPOBAHHBIX M HECTAaHAAPTU3UPOBAHHBIX PabOT; MPOBEJCHUE MHTEPIPETalUd Pe3yIbTaToB
JOCTIDKEHHH 00yUaromumxcs;

e ycnosb3oBaTh Bo3MokHOCTH MKT, paboTarh ¢ TEKCTOBBIMH pPElaKTOpaMH, 3JIECKTPOHHBIMH
TabIUIAMU, SJIEKTPOHHOM MOUTON M Opay3epaMu, MyJIbTUMEIUINHBIM 000py10BaHHEM.

HenpeppiBHOCTE MpodeccHOHANIbHOTO pa3BUTUS PAOOTHUKOB OpraHU3allid, OCYIIECTBIISIOLIEH
00pa3oBaTeNbHYIO JIEATEIBbHOCTh, peAM3yIOIlell OCHOBHYIO OOpa30BaTE/IbHYIO MPOTrPaMMy CpEIHEro



obmero oOpa3oBaHws,

o0ecreynuBaeTcs OCBOCHHEM WMHU JOITOJIHUTCIIBHBIX HpO(beCCI/IOHaJ'IBHBIX

IpoTrpaMM o MPOoUIIIO MEAArOrHYECKON AEATEIBHOCTH HE PEKE YeM OAMH Pa3 B TPU T0/1a

4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
TACIATITAHBI

KonTponb u oneHka pe3yiapTaTOB OOY4YEHMsI OCYIIECTBISIETCS IpenojaBaTeleM B Ipoliecce

npoBeeHUsT J1a0OpaTOPHBIX M NPAKTUYECKUX 3aHATHH, TECTUPOBaHMSA, a TaKKe BBIIOJHEHUS
00y4JarIUMUC WHAUBUAYAIbHBIX 3aJlaHUuM, TPOEKTOB, HccienoBaHui. Pe3ynbTaThl 0O0yueHus
OMpeNeNIsII0T, 4TO OOydarommecs JOJDKHBI 3HaTh, MOHUMATh M JE€MOHCTPUPOBATh IO 3aBEPIICHUU
W3Yy4YEeHUS JUCLUIIINHBL.

s popMuUpOBaHMsA, KOHTPOJISI U OLEHKH Pe3yJbTaTOB OCBOEHHUs] y4eOHOI IHCHMIIJIMHBI

HCIO0JIB3YeTCSl CHCTeMAa OLeHOYHBIX MEePONPUATHI, MPeACTABIAIONIasA CO00H KOMILJIEKC YU4eOHbIX
MepONpPUATHH, COIIACOBAHHBIX C pe3yJbTaTaMH 00y4YeHUs] M COPMYJHPOBAHHBIX C YYeTOM
®PI'OC COO (mpeameTHbIe pe3yabTaThl N0 aucuuminge) u ®roc CIO.

MOJIOKEHUEM B
MEepUOUIECKON
CHCTEME XUMHYIECKHIX
anemeHToB /.M.
Meunpeneena

Ne OK Monyas/Pa3nen/Tema | PesyabTat 00yuenus THIbI OLIEHOYHBIX MEPONPUATHI
I | OcHoBHOe conep:kanue
1 Pa3nen 1. OcHoBBI Popwy mposars,
0a30Bble IOHATHSA U
CTPOEeHHUsI BelecTBA
3aKOHbI XUMHUHU
1.1| OK 01 |Crpoenue atomoB CocTtaBnsiTh 1. Tect «CTpoeHne aTOMOB XUMHUECKHX
XMUMUYECKUX DJIEMEHTOB |XUMHUYECKHE (POPMYJIBI  |3JIEMEHTOB M IPUPOAA XUMHUYECKON CBS3H».
U NIPUPOJIa XUMUYECKON |COCTMHEHUH B 2. 3a/lauu Ha COCTaBJIEHUE XUMUUYECKUX
CBSI3U COOTBETCTBHH CO (hopMyI AByXaTOMHBIX COCAMHEHHN
CTETIEHBIO OKUCICHHSI  |(OKCUIOB, CyIb(GHUIOB, THAPUIOB U T.I1.).
XUMHYECKUX 3. 3agaHus Ha UCIOIb30BAHUE XUMUUECKON
3JIEMEHTOB, UCXO/S U3  |CUMBOJIMKY M Ha3BaHUU COEIMHEHUN IO
BaJICHTHOCTH U HOMEHKJIaType MEXIyHapOIHOTO COr03a
IEKTPOOTPULIATENLHOC |TEOPETUUECKOHN U MPUKIIATHON XUMUH H
™ TPUBHAIBLHBIX HA3BAaHUU TSI COCTABICHUS
XUMUYECKUX (POPMYIT ABYXaTOMHBIX
coeMHEeHN! (OKCHUIOB, CYIb(PHUIOB,
TUIPUIOB U T.II.) U APYTHX HEOPraHMYECKUX
COEIMHEHHUH OTJENIbHBIX KIacCOB
1.2| OK 01 |Ilepuoauueckuii 3aKkoH |XapaKTepU30BaTh 1. Tect «Merammuaeckue /
OK 02 |mTabmuua 1.1. XHMHYECKHUE DJIEMEHTHl |HEMETaJJIMYeCKHUE CBOMCTRA,
MenneneeBa B COOTBETCTBHH C UX 3EKTPOOTPULIATENIEHOCTD U CPOJICTBO K

SJIEKTPOHY XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOCHUEM
Y TIOJIO’KEHHUEM B TIEPUOIMUECKON CUcTEME
xumuyeckux sneMeHToB [[.1. Menneneeay.
2. IlpakTrueckue 3a1aHus Ha yCTAHOBJICHUE
CBSI3U MEX]ly CTPOCHUEM aTOMOB
XUMHUUYECKUX IJIEMEHTOB U NIEPUOAUYECKHIM
H3MEHEHNEM CBOMCTB XUMHUYCCKHX
SJIEMEHTOB M UX COCTUHCHUI B
COOTBETCTBHUH C ITOJIOKCHUEM
ITepuonnueckoit cucreme.

3. IIpakTUKO-OPUEHTUPOBAHHbIE
TEOPETUYECKUE 3aJJaHUS Ha XapaKTepU3alluio
XUMHYECKHUX 3JIEMEHTOB: «MeTamnnueckue /
HEMETaJJINYECKHE CBOMCTRA,




3JIEKTPOOTPULIATENBHOCTD U CPOJICTBO K
3JIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX BJIEKTPOHHBIM CTPOCHUEM
U MOJIO’)KEHUEM B NIEPUOANYECKON CUCTEME
xumuyeckux sneMeHToB .M. Menneneesa»

2 XapakTepu3oBaTh KounTtposannasi padora
Paznen 2. Xumuueckue
THUIIBI XUMHUY€ECKHX «CTpoeHne BelllecTBAa H XUMHYECKHE
peaximu peaknui peaKkuumn»
2.1 OK 01l |Tumbl XUMHYECKHUX CocTaBisTh peakiuu 1. 3agaun Ha cocTaBieHUE YpaBHEHUI
OK 04 |peakruit COCTMHCHUSI, pEeaKIIHiA;
pasioxeHus, OOMeHa, |— COCTUHCHUS, 3aMEIIICHUS, Pa3JI0KCHHUS,
3aMelleHuUs, oOMeHa;
OKHCITUTEILHO- — OKHCIIHUTEILHO-
BOCCTaHOBHUTEIILHEIC BOCCTaHOBHUTEIBHEBIX PEAKIIUN C
peaxkuu HCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOTO
OamaHca.
2. 3amaun Ha pacueT MacChl BENIECTBA WK
00béMa
ra30B [0 H3BECTHOMY KOJIMYECTBY BEIIIECTBA,
Macce Wil 00bEMY OTHOTO U3 YIaCTBYIOIINX
B PEaKL1U BEILLIECTB; PaCUEThI
Macchl (00bEéMa, KOJTMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIINH, €CIH OJHO U3 BEIECTB
UMEET IPUMeCcH
2.2 DNEeKTPOIUTHYECKAs CocraBnaTh ypaBHeHuUs |1. 3aaHus HA COCTABICHUE MOJICKYJISIPHBIX
JIACCOTIMAIIVSI I MIOHHBIN | XMMHYECKUX PEaKIMA  |M HOHHBIX PEAKIIUi C Y4aCTHEM KHUCIIOT,
obMeH MOHHOTO OOMEHa ¢ OCHOBAaHHI U COJICH, yCTAHOBJICHUE
y4acTuem W3MEHEHUS KUCIIOTHOCTH CPEJIbI
HEOPTaHUYECKUX 2. Jlabopatopras padota "Tumsl
BEILIECTB XUMUYIECKUX peaKIuii”
3 Pa3gen 3. Ctpoenne u |McciaenoBats Kourpoabnasi padora
cBOlicTBa CTpoeHue U cBOMicTBa |«CBOMCTBA HEOPraHUYECKHX BELIECTBY
HEOPraHNYeCKUX HEOPTraHUYeCKUX
BelleCTB BellleCTB
3.1| OK 01 |Knaccudukarms, KiraccudunupoBats 1. Tect «HomenknaTypa u Ha3BaHUE
HOMEHKJIaTypa 1 HEOpraHUYEeCKUE HEOPTraHUYECKUX BEIIECTB UCXOIS U3 UX
CTpOCHUE BEILIECTBA B XUMHYECKOU (DOPMYJIBI T COCTABIICHUE
HEOPTaHUYECKIX COOTBETCTBHH C MX XUMHYECKOHN (POPMYITBI HCXOS M3 Ha3BaHHS
BEIIECTB CTPOCHUEM BEIIECTBA TI0 MEXKYHAPOIHOH TN
TPUBUAIBHOU HOMEHKJIATYPEY.
2. 3ajauyn Ha pacyeT MacCOBOM /10U (Macchl)
XUMHYECKOTO 3JIEMEHTa (COeTUHEHNS) B
MOJIEKYJIe (CMECH).
3. [IpakTuueckue 3a1aHus Mo
KJIacCU(UKAIIH, HOMEHKIIAType U
XUMHUYECKUM (OpMysIaM HEOPTaHUIECKUX
BEII[ECTB PA3IMYHBIX KJIACCOB.
4. TTpakTrueckue 3alaHus Ha ONpeIeNieHue
XUMHYECKON aKTHBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIa XUMHUYECKOM CBSI3U U
THUIA KPUCTAITUIECKOMN PEIIeTKH
32| OK01 |Dusuko-xumuueckue |YcCTaHABIUBATH 1. Tect «OCcOOEHHOCTH XUMHUYECKUX CBOHCTB
OK 02 (cBoiicTBa 3aBUCHUMOCTH (PM3UKO- |OKCHIOB, KUCIIOT, OCHOBaHUH, aM(OTEPHBIX

HCOPraHNYCCKUX

XHMHYCCKUX CBOMCTB

THUIPOKCHJIOB H COJICH.




BEILECTB HEOPraHUYECKUX 2. 3ajaHus Ha COCTaBJIEHNUE YPaBHEHUH
BEILIECTB OT CTPOCHUSI  |XMMUYECKUX PEAKLUI ¢ y4acTHEM IPOCTHIX
aTOMOB M MOJIEKYJ, @  |H CJIOXKHBIX HEOPTaHMUECKHX BEIECTB!
TaK)Ke TUIa OKCHJIOB METAJJIOB, HEMETAJUIOB U
KPUCTAJUTMYECKON aM(OTEepHBIX AIIEMEHTOB; HEOPTaHUYECKUX
pemeTku KHCJIOT, OCHOBAaHUH 1 aM(OTEPHBIX
TUJPOKCUJIOB, HEOPTaHUUECKUX COJIEH,
XapakTEePU3YIOLINX UX CBOWCTBA U CIIOCOOBI
HOJTYy4EHUs.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOopeTHUYECKUE 33/1aHus Ha CBOMCTBA U
IIOJTyYCHUE HEOPTaHUYECKHUX BEIIECTB
3.3] OK 01 Unentudukanus Uccnenosats 1. ITpakTUKO-OpUEHTUPOBAHHBIC 33]IAHUS IO
OK 02 [HeopraHm4eckux KAa4ECTBEHHBIE PEAKIUM |COCTABIICHUIO XUMUYECKUX PEAKIIUU ¢
OK 04 ([BemectB HEOPraHUYECKHUX y4acTHEM HEOPraHUYECKUX BEILECTB,
BEILIECTB HCTIOJIB3YEMBbIX AT UX UACHTU()UKAIIH.
2.JlaboparopHas padota: “UnenTndukanus
HEOpPraHWYECKHX BEIECTB”
4 Pa3znen 4. Ctpoenue u (MccaenoBaTth KounTtpoannasi padora
CBOJICTBA CTpoeHHUe U cBoiicTBa |«CTpoeHHe U CBOMCTBA OPraHNYeCKHX
OpPraHMuYecKHUX OpPraHn4ecKuX BelIeCTB»
BelllecTB BelllecTB
4.1]1 OK 01 Knaccuduxkarms, Knaccudumupoarts 1. 3aganus Ha cocTaBlIEeHHE HA3BAHUU
CTpOEHHE U OpraHuYecKHue OPTraHMYECKUX COeIUHEHHUH M0 TPUBHATIBHON
HOMEHKJIaTypa BEIIEeCTBA B WM MEXTyHApOJHON CHCTEMaTHYECKOM
OpPraHUYEeCKHX BEIIECTB |COOTBETCTBHHM C UX HOMEHKJIaType.
CTPOECHUEM 2. 3agaHus Ha COCTABJICHHUE MOJIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX GOpPMYIT
OpPraHWYECKHUX BEIIECTB OTAENIBHBIX KJIaCCOB.
3. 3ajaun Ha onpeseNeHue npocTeimen
(hopMyIbI OPraHUYECKON MOJIEKYJIbI, HCXOAS
13 3JIEMEHTHOT0 cocTana (B %)
42| OKO01 |CsoiicTBa YcranaBnuBaTh 1. 3aaHus Ha COCTaBIEHUE YpaBHEHUN
OK 02 |opranmyeckmux 3aBHCHMOCTb (DU3UKO- |XHMHYECKUX PEaKINil C yuacTHeM
OK 04 COEIMHEHUN_ XUMHUYECKHUX CBONUCTB OpraHMY€CKUX BEUIECTB HA OCHOBAHUH UX
OpPraHUYECKHUX BEIIECTB |COCTaBa U CTPOCHHUS.
OT CTpOEHHsI MOJIEKy 1  |2. 3aJaHus Ha COCTAaBJICHUE YPaBHECHUN
XUMHUYECKUX PEAKIIHH, MITIOCTPUPYIOIINX
XMMHUUYECKUE CBOMCTBA C yUETOM
MEXaHU3MOB NPOTEKAaHHUS AAHHBIX PEaKLuil 1
TeHETHUYECKOH CBS3H OPTaHMUECKHUX BEILECTB
Pa3HBIX KJIacCOB.
3. PacueTHsle 3a71auu 110 ypaBHEHHUAM
peakuuii ¢ yyacTueM OPTaHMYECKUX
BEIIIECTB.
4. JTabopaTtopHas paboTta “IlpeBparieHus
OpPTraHMYECKHX BELICCTB IPH HarpeBaHuu"
43| OKO01 |HWnoentuduranus Hccnenoars 1.IIpakTHKO-OpHMEHTHPOBAHHBIE 3a/IaHUS 110
OK 02 |opraHuMYecKHX BEILECTB, |KAYECTBEHHBIE PEAKLIMU |COCTABICHUIO XUMUYECKHX PEAKLIUH C
OK 04 |ux 3HaueHue u OpraHUYECKUX y4acTHEM OPraHUYECKUX BEILECTB, B T.4.

NpUMEHEHHE B OBITOBOM
Y TIPOU3BOJICTBEHHOM
JESITeIbHOCTH YeJIOBEKa

COEIUHEHUN OTHEILHBIX
KJIaCCOB

UCTIOJNIb3YEMBIX JUTS UX UIESHTU(UKAIIAN B
OBITY M IPOMBIIUICHHOCTH.
2.JlabopatopHas padota: “Unenrndukamnus
OPraHNYECKHUX COSJAMHEHHH OTIEIBHBIX




KJIacCcoB”

5 Pazgen S. XapakTepu3oBaTh
Kunernueckue n BJIHSIHNE Pa3INYHBIX
TepMOAHHAMHUYeCKHe |(PaKTOPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U
NPOTEKAHUA CKOPOCTh XMMHYECKHUX
XHMHYECKHX Peakiuil |peaknui

5 | OKO0l [CkopocTh XUMHUYECKUX |XapaKTepHU30BaTh IIpakTHKO-OpHEHTHPOBAHHBIE

OK 02 |peaxmmii. XUMHYECKOE |BIMSHUE KOHIEHTPAIMH |TEOPETUUIECKIE 3aJaHMsI Ha aHATTU3

paBHOBecHe pearupyronmx BeuecTs |(Gpakropos, BIUAIOMINX HA H3MEHEHUE
U TeMIepaTypsl Ha CKOPOCTH XMMHU4ecKor peakuuu. [IpakTuko-
CKOPOCTh XUMHUYECKUX |OpPHEHTHUPOBAHHBIE 33/1aHUS HA IPUMEHEHNE
peakuui npuHuumna Jle-Illatense 11 HAXOXKAECHUA
XapakTepu30BaTh HaIpaBJICHHUS CMELEHUS] PABHOBECHS
BIIMSHUE NU3MEHECHUS XMUMUYECKOM peakLuy U aHanu3 (HakTopos,
KOHIIEHTpaluu BIIMSIIOIIMX Ha CMEIEHNEe XUMHYECKOT0
BELIECTB, PEAKIIUU paBHOBecHUs
Cpeabl U TEMIIEPaTy I
Ha CMEIIeHHe
XHUMHYECKOTO
paBHOBecHs

6 HccnenoBath

Pasnen 6. Pactnope: HCTHHHBIEC PACTBOPBI €
3aJaHHBIMHU
XapaKTepuCcTUKAMU
6.1 | OKO01 |Ilonarue o pactBopax |Pa3nuuare UCTUHHBIE 1. 3agauu Ha IPUTOTOBJIEHUE PACTBOPOB.
OK 02 pacTBOpbI 2. IIpakTUKO-OpUEHTUPOBAHHBIEC PACUCTHBIC
3aJ]aHMsl Ha IUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yEeMbIe B OBITOBOH 1
HPOU3BOACTBEHHOH JESTENbHOCTH YeI0BEKa
6.2| OK01 |Uccnenopanue corictB |Mccnenorars pusuko- [JlabopaTopHOe 3aHATHE
OK 04 |[pactBOpOB XUMHUecKue cBoiicTBa |“IIpuroTtoBieHue pacTBOpoB”
HCTHHHBIX PaCTBOPOB

II | ITpodeccnoHaNBEHO-OPHEHTHPOBAHHOE cOep:KaHNe (coaepkaHue MPUKJIATHOT0 MOAYJIS)

7 Pa3znen 7. OuennBaTh 3amura Keica (¢ yueroMm Oyaymei
Xumus B ObITY U nocjaecTBUA ObITOBON |MpodeccnoHalbLHOM 1esiTeTbHOCTH)
NPON3BOACTBEHHOM H TIPOU3BOJACTBEHHOM
AesITeJbHOCTH AesATeJbHOCTH
YyeJioBeKa YyeJIoBeKa ¢ MO3UIUH

3KO0JIOrHYeCKOM
0e3onmacHOCTH

OK 01 |Xumus B ObITY U OnenuBath Keiic (c yuerom Oynymieit

OK 02 |mpou3BoacTBEHHOU MoCIeCTBUS OBITOBOH 1 |MIPO(eCCHOHANBEHON IEATETLHOCTH)

OK 04 JIeATENbHOCTH YEJIOBEKA |TPOU3BOICTBEHHON Bo3MoXHBIE TEMBI KEHCOB:

OK 07 nesitenbHOCTH yenoseka | 1. [loreruieHue kiuMaTa U BHICBOOOXKICHHE
€ To3uLUiH ra3oBBIX THIPATOB CO JHA OKEaHa.
9KOJIOTUYECKON 2. Byaymiue MaTepuansl sl aBHa-, MaIIMHO-
0e30MacHOCTH H TIpUOOPOCTPOCHUS.

3. HoBble MaTepualtbl 1715l COTHEUHBIX
Oarapeil.

4. JIekapcTBa Ha OCHOBE PaCTUTEIIHHBIX
npenaparoB
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