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1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

Ob.12 Xumust

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI
PabGouass mporpamMmma y4eOHOW IUCHMIUIMHBL (Janee — pabouas Mmporpamma) siBISIETCS
YacThl0O OCBOEHHMSI MPOrpaMM IOATOTOBKH CIIELHAIIMUCTOB CpPEIHEro 3BeHa (nanee
IITICC3) B cootBerctBUM ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH

19.02.12 TexHonorust IpoAYKTOB MUTAHUS KUBOTHOTO MPOUCXOKICHUS.
(ykazamv npogheccuro, cneyuanbHOCmb, YKPYRHEHHYIO 2PYRNY (2pynnvl) npogeccuti
UIU HanpasieHue (HanpasieHus) no020Mmo6KuU)

PabGouass mporpamma ydeOHOM muctiumivabl OJ[b.12 Xumus MoxkeT OBITh
ucrnoyib3oBaHa 1o crneunanbHocTsIM CIIO nHa ©6a3e cpenHero (MOJHOrO) OOIIErO
oOpa3oBaHUs, B JIONOJHUTEILHOM TNpodeccHOHATLHOM O00pa3oBaHWM B paMKax
peanu3alnuu IporpaMm MnepenoaroToBku kaapos B yupexaenusx CIIO.

1.2. lenu u 3agaum y4eOHOI IUCHUIUINHBI, TPEOOBAHUS K Pe3ybTaTaM
OCBOCHUS YUEOHOM TUCHUTIIUHBI

Conepkanue mporpaMMbl 0O0II€00Pa30BATEIbHOM JUCHUIUIUHBL  « XUMUS)
HaIPaBJIEHO Ha JOCTUKEHUE CIICTYIOUIEH 1IeNIH:
dopMHUpoOBaHUE y CTYACHTOB MPEJACTABICHUS O XHUMHUYECKOW COCTABJISAIONICH
€CTEeCTBEHHO- HAYYHOU KapTUHBI MUPa KaK OCHOBBI IPUHSTUS PEIICHUIN B KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO MOBEACHUS B IPUPOJHOM Cpeie.

3aaun 0CBOEHUs 00111€00pa30BaTEIbHON JUCUUIIINHBI « XUMUS»:
chopMUpPOBATH MOHUMAHNE 3aKOHOMEPHOCTEN NMPOTEKAHUSI XUMUYECKUX TPOIIECCOB
U SBJICHUA B OKpPYXawUEW cpelae, UEIOCTHOW HAyYHOW KapTHUHBI MUPa,
B3aMMOCBS3HM U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;
pa3BUThb YMEHUS COCTABIATH (OPMYJIbI HEOPTAHUYECKUX U OPTaHMYECKHUX BEIIECTB,
YpaBHEHUS XHMHYECKUX pEaKiui, OOBACHATb HMX CMBICI, WHTEPIPETHPOBATH
pe3yabTaThl XUMHUECKHUX IKCIIEPUMEHTOB,
chopMupoBaTh HABBIKU MIPOBEICHMUS MPOCTEHIINX XUMUYICCKUX
HKCIIEPUMEHTAJIbHBIX HCCIIEOBAaHUNA C COOJNIOJIEHHEM TIpaBWi  0E€30MacHOro
oOpallleHusl ¢ BEIIECTBAMH U JIaDOPaTOPHBIM 000pPYI0BaHHUEM;
pa3BUTh YMEHHUS WCIOJB30BaTh HWH(MOPMAIMI0O XHMHUYECKOTO XapakTepa W3
Pa3TUYHBIX UCTOYHUKOB,;
chopMUpOBATh YMEHHUS NPOTHO3UPOBATHh IMOCIEACTBUS CBOEH JAEATEIbHOCTH H
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB;
chopMUpOBaTh TMOHUMAaHHE 3HAYUMOCTH JOCTIDKCHHH XUMHYECKOW HayKu W
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U IPOU3BOACTBEHHOM cep.

Pe3ynpTaTel 0OyYeHHS OpPHEHTHPOBAaHBI Ha IOJYYCHUE KOMIICTCHIIMM IS
MoCJIeTyIONIeH MpodeCcCHOHANBHON JACATSIBHOCTH KaK B paMKax JaHHOW MPEIMETHON
00JlacTH, TaK U B CMEXKHBIX ¢ Hell oOsacTsax. OHM BKIIOYAOT B CeOS pe3yibTaThl
ocBoeHHUsI 001Ieo0opa3oBarebHON AUCHUIIIMHBL B cooTBeTcTBUM ¢ DI'OC CIIO u Ha



ocaore ®I'OC COO:
YMEHUE COCTaBIATh XUMHUYECKHE (QOPMYJIbl COEAUHEHUM B COOTBETCTBUM CO
CTCIICHBbIO OKHCJCHUS XHUMHYCCKHUX DJIEMEHTOB, MCXOJIsS M3 BaJICHTHOCTH U
AIEKTPOOTPULIATETILHOCTH;
YMEHHME XapaKTepU30BaThb XHWMHYECKHUE OHJIEMEHThI B COOTBETCTBUH C HX
MOJIO)KEHUEM B TEPUOJIMYECKOM CHUCTEME XHUMHUYECKuUX diemeHtoB JI.I.
Menneneena;
YMEHUE COCTaBJIATh PEAKIIMU COCIWHEHUS, pPa3JoKCHUsS, OOMEHa, 3aMelcHHS,
OKHCIIUTENIbHO- BOCCTAHOBUTEIIbHBIE PEAKIIUU, COCTABIIATh YPABHEHUSI XUMUUECKUX
pEeaKIMu HOHHOTO OOMEHa C y4acTHEM HEOPTraHUYECKUX BEIECTB;
yMEHHE KJIacCU(PUIIMPOBATh HEOPTAHMUYECKHE BEIIECTBA B COOTBETCTBHHM C HX
CTPOEHHEM, YyCTaHABJIMBATh  3aBUCHUMOCTH  (DM3UKO-XMMHUYECKHX  CBOWCTB
HEOPTaHUYECKUX BEHIECTB OT CTPOCHUSI aTOMOB M MOJIEKYJ, a TaKxe THMa
KPUCTAJUTMYECKON PEIIETKU;
YMEHHE UCCIIEI0BaTh KAUYECTBEHHbBIC PEAKIIUY HEOPTAHUYECKUX BEILIECTB;
yMEHHE KJIaCCU(UIIMPOBATh OPraHUUYECKHUE BEIECTBA B COOTBETCTBUHU C UX CTPOCHUEM;
yYMEHHE YCTaHABIMBATh 3aBUCUMOCTD (PU3UKO-XUMHUYECKUX CBOMCTB OPraHUUECKUX
BEIIECTB OT CTPOCHUS MOJIEKYT;
YMEHHME MCCIIE0BATh KAYECTBEHHBIC PEAKIMU OPTaHMYECKUX COCIUHEHUU
OTIEJBbHBIX KJIACCOB;
YMEHHE XapaKTE€PU30BaTh BIUSHUE KOHIICHTPAIIMU PEArupyroIIuX BEIIECTB U
TEeMIEPaTypbl HA CKOPOCTh XUMUYECKUX PEaAKIU;
YMEHHE pa3inyaTh MCTUHHBIE PACTBOPBI, MCCIEAOBATh (PUBHKO-XUMUYECKHUE
CBOMCTBa HCTUHHBIX PACTBOPOB;
YMEHHE OIICHUBATh MOCJEACTBUA OBITOBOM M MPOW3BOJACTBEHHOU NESITEIHLHOCTH
YeJIOBEKa C MO3MIIUH YKOJIOTHYECKOI 0€30ITaCHOCTH;

[lepeuncriieHHble pe3ynbTaThl OCBOCHHS COOTHOCATCS C  (hOPMHUPYEMBIMH
KOMITETCHIIMSIMU:

OK 01. Beibupats criocoOsI perienust 3a1ad npohecCuoOHATbHON ASSTEIBHOCTU
MPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnons3oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHaau3a U
uHTeprnperanuu WHGOpMaM U UHGOPMAIIMOHHBIE TEXHOJIOTHH JUISl BBITTOJHEHHUS
3a/1a4y Npo(dhecCUOHATbHOM 1eATEIbHOCTH.

OK 04. DddexTnBHO B3aNMOIEHCTBOBATh U Pa0OTaTh B KOJUICKTHBE M KOMAH/IE.

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYKAIOMIEH Cpeibl, pecypcocOepeXeHHIO,
MPUMEHSTh 3HAHUS 00 W3MEHEHHM KJIMMaTa, MPUHIMIB OEPEeXIMBOTO MPOU3BOACTBA,
3 PeKTUBHO ACHCTBOBAThH B UPE3BBIUAMHBIX CUTYAIHAX



2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUTIJIAHBI

Koa 1 HamMeHOBaHHe
(hopmupyembix
KOMIIeTEeHIH I

Ilnanupyemble pe3yJbTaThl 0CBOCHHS JIMCIHMILIHHBI

00mme

,HI/ICIIHHJII/[H?IPH])IG

OK 01. Beibupats
CIocoObI
peleHus 3a1a4
po(hecCHOHATLHOM
JeSITEITbHOCTH
NPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTH TPy10BOT0 BOCIIUTAHMS:
- TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa,

Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JIeSITEIILHOCTH
TEXHOJIOTMYECKOM Y COUMAJIbHOM  HANPABIEHHOCTH,
CIIOCOOHOCTH WHUILIMUPOBATh, IJIAaHUPOBATh u

CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
- MHTEpEC K pa3NuyHbIM cdepaM npodecCHOoHaTbLHON
JIeSATeTbHOCTH,

Osiagenue YHHBEPCAJIbHBIMH y4eOHBbIMU
NO3HABATEJIbHbIMH A€l CTBUAMMU:

a) 0a30Bble JJOrHYecKue JeHCTBUA.

- CaMOCTOSITENILHO dbopmynupoBaTh U
aKTyalu3upoBaTb  mNpobieMy,  paccMarpuBaTb €€
BCECTOPOHHE;

- YCTaHABIIMBAThH CYMIESCTBEHHBIN MPU3HAK WM OCHOBAHHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 0000IeHus;

- OMpPEACIAThH IENN JISATEIBHOCTH, 33J]aBaTh MMapaMeTPhI
U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH ~ 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJbTAaTOB IICJISIM, OIICHHBATh PHUCKH
MTOCJICACTBHI JIEATEILHOCTH,

- pa3BUBaTh KpPEAaTUBHOC MBINUICHHEC TPH pPEIICHUH
YKU3HEHHBIX TIPOo0IieM

0) 0a3oBble HcciIeI0BaTEeIbLCKHE eiiCTBUS:

IMPOTHUBOPCUMNA B

BJIaJIeTh  HAaBBIKAMH  y4eOHO-HCCIIEIOBATCILCKOM |
MPOSKTHONH  JESITENbHOCTH, HABBIKAMHU  Pa3pelIeHHs
mpooJieM;

- BBISIBJIATH MPUYUHHO-CJIEICTBEHHBIE CBSI3U u

- - BJIaJIETh CUCTEMOW XUMHMYECKUX 3HAHUU, KOTOpas
BKJIFOUAET: OCHOBOIMOJIATAIOIINE TMOHATHS (XUMHUYECKHUI
DIIEMEHT, aToOM, JJICKTPOHHas 000J0YKa aroma, s-, p-, d-
AJICKTPOHHBIE OpOWMTaIM aTOMOB, WOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCT, CTEIICHb
OKHCJICHUSI, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBIA 00BEM, YIIIEPOJHBIN CKeleT, PyHKIIMOHAIbHAS
rpynmna, pagukai, HU30MEpHs, U30MEPhI, TOMOJOTMYECKHI
pan, TOMOJIOTH, yIJ€BOAOPO/IbI, KHUCJIOPO/I- u
a30TCo/IepKAIINE COCAMHEHUS, OUOIOTUYECKU aKTUBHBIC
BeliecTBa (YrJieBOAbL, KUPbI, OCIKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COECAUHEHHS,
KpUCTAJUIMYECKasl pelIeTKa, TUITbl XUMHUYECKUX

peakiuii  (OKHCIUTEIbHO- BOCCTAaHOBHUTEIbHBIC, 3K30-U
HJOTEPMUUYECKHE, PEAKIMd HOHHOTO OOMEHa), pacTBOp,
AJEKTPOJUTHI,  HEDJIEKTPOJUTBI,  JJIEKTPOJIUTHYECKAS
JIACCOLIMAanus, OKHCIUTENb, BOCCTAaHOBHUTEIbL, CKOPOCTh
XUMUYECKON pPEeakIy, XUMUUECKOE PAaBHOBECHE), TECOPHUH
1 3aKOHBI (TEOpUsS XUMUYECKOTO CTPOCHUSI OPTAaHUYECKUX
BemiectB A.M. bBytiiepoBa, Teopus 37€KTPOIUMTHYECKOM
Juccoumranuu, nepuoauueckui 3akon /[.M. Menneneesa,

3aKOH COXpaHEHHUSI Macchl), 3aKOHOMEPHOCTH,
CUMBOJMYECKUI  S3bIK  XUMHH,  (DAaKTOJIIOTHUECKUE
CBEIEHMSI O CBOICTBaX, COCTaBe, IOJIYyYEHUH U
6e30macHOM MCIIOJIb30BaHUHU BaKHEUIIINX

HCOPTaHUYCCKUX U OPraHNMvYCCKUX BCIICCTB B 6I)ITy n
HpaKTHHCCKOﬁ JACATCIIbHOCTH YCJIOBCKA,

- YMCTbH BBISBJIIATH XapaKTCPHBIC IMPU3HAKH n
B3aMMOCBA3b N3YUCHHBIX HOH}ITPII‘;I, IPpUMCHATH
COOTBETCTBYIOIIHUE IMOHATUA NPHU OIMMCAHUHU CTPOCHUA U
CBOICTB HCOPTraHNYCCKUX W OPraHUYCCKUX BCUHICCTB U UX




Koa m HammeHoBaHue
(¢hopmMupyemMbIX
KOMIIeTEeHIH I

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

00mme

ﬂncummnnapm,le

aKTyaJIM3MpOBaTh 3aJlady, BBIABUIAaTh THUIIOTE3y €€
pellleHus], HaXOIUTh apPryMEHTHl IS JIOKa3aTelIbCTBa
CBOMX YTBEPXKJICHHM, 33aJaBaTh IapaMETPbl U KPUTECPUHU
peleHus;

- aHAJIM3MPOBATh IOJYYCHHBIC B XOJE PCIICHUS 3aJaqH
pe3yNbTaThl, KPUTUICCKU OIICHUBATH MX J[OCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;

- YMETh TEPEHOCUTh 3HAaHUS B TIO3HABATEIHHYID U
NPAaKTUYECKYIO 00JIACTH KU3HEACATEIILHOCTH;

- yYMETh MHTETPUPOBATH 3HAHWS M3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJIEH, NpPEUIaraTh OPUTHHAILHBIC
MOJIXOJIbI U PEIICHUS;

- CcHOCOOHOCTh MX HCIIOJL30BaHHUS B IO3HABATEILHON U
COILIMAJILHOM MPAKTHKE

MpPEeBpaIleHH; BBISBIATh B3aUMOCBSI3b  XUMHUYECKUX
3HaHUH C TIOHATHSMH M TPEACTABICHUSAMH JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb UCIOJIb30BaTh HAMMEHOBAaHUS XUMHUYECKHX
COCIMHEHUN MEXyHAPOJIHOTO COI03a TEOPETHUYECKON U
OPUKIAAHOM  XUMHUM WM TpPUBHAJIbHBIE  Ha3BaHUS
BaXHEHIINX BEIIECTB (ITHJICH, alleTUJICH, TJIHIEpPUH,
denon, dopmanpaeTua, YKCYCHas KHCIOTa, TIIUIHH,
yrapHblii ra3, yrieKUCIblil a3, aMMHaK, TalieHasi H3BecCTh,
HeramieHasi U3BeCTb, MHUTbEBAas cojJa M  JPYIHx),
COCTaBIATh (POPMYJIBI HEOPraHMYECKHX U OPTaHUYECKUX
BEIIECTB, YPABHEHUSI XUMHUECKUX PEAKINNA, OOBIACHATH X
CMBICT;  TOATBEPXKIaTh  XapaKTEpHbIE  XUMHUYECKHE
CBOICTBa BEILIECTB COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMHU
U 3aIllUCSIMU YPaBHEHUI XUMUYECKUX PEaKIuil;

- YMETh YCTAHaBIMBaTh NPHUHAJICKHOCTb H3YYEHHBIX
HEOPraHMYECKUX M  OpPraHWYeCKUX  BEIIeCTB K
ONpeJeNIeHHbIM KJlaccaM U TpyIlnaM COEIWHEHUH,
XapaKTepu30BaThb MX COCTaB U Ba)KHEWINE CBOWCTBA;
OTIpeNeNsaTh BHIBl XHUMHUYECKHX CBsi3ed (KOBaJeHTHas,
MOHHas, MeTaJuIn4yecKas, BOJIOPOJIHAS), THUIIBI
KPUCTAUNTMYECKUX PEIIETOK BEIIECTB;

- KJ1acCU(UIIMPOBATH XUMUUECKUE PEaKIiH;
chopMUpoBaTh  TNpEACTABICHUS: 0  XHUMHYECKOU
COCTaBJIAIONICH €CTeCTBEHHOHAYYHOM KapTUHBI MHUpA,
poOJIM XWMHM B TIO3HAHUHM SIBJICHWHA TIPUPOABI, B
(GOpMHPOBAHUN MBIIIJIEHUS M KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW  TI'PAaMOTHOCTH, HEOOXOOUMOW st
pelieHusl  MPaKTHUECKUX  3aJad W HKOJOTHYECKU
000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBbIO U
MPUPOAHOM CpeliE;

- YMETh POBOJHUTH PACYETHI 10 XUMHUECKUM (popMyIiam u
YpaBHEHMSIM XHMHUYECKHX PEaKIUH C MCIOJIb30BAaHHEM




Koa m HammeHoBaHue
(¢hopmMupyemMbIX
KOMIIeTEeHIH I

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

00mme

,HI/ICIIHHJII/[H?IPH])IG

¢bu3nyeckux BEIWYMH, XapaKTEPU3YIOIIHUX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMalbHbIC
YCIIOBUSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOIb30BATh
CHUCTEMHBIE XMUMHUYECKUE 3HAHUS ISl IPUHITUS PELUICHUI
B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM

OK 02. Mcnonp3oBaTh
COBpPEMEHHBIE
CpeICTBa IIOUCKA,
aHaJIN3a U
HWHTEPIPETAIIHH
uH(pOpMaluu U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
npoeccroHabHOM
JeSITeITbHOCTH

B o0s1acTH HEHHOCTH HAYYHOT0 TO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKd W OOINECTBEHHOM TMPAKTHUKHA, OCHOBAaHHOTO Ha
JIMajore KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpILICHCTBOBAHHUE SI3bIKOBOM M YHWTATEJIbCKOU
KYJbTYpbI KaK CPEJICTBA B3aUMOJCUCTBUSL MEXY JIFOJIbMHU
Y TIO3HAHUS MUPA;

- OCO3HaHHME  IIEHHOCTM  HAay4yHOH  JIeATEJIbHOCTH,
FOTOBHOCTb OCYIIIECTBIISATh IIPOEKTHYIO u
UCCIIENIOBATENBbCKYIO JESATEIbHOCTh MHIUBUIYAIbHO U B
rpynme;

Osuanenue YHHBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJbHBIMU AeHICTBUAMM:

B) pabora ¢ nundopmanmeii:

BJIAACTb HABbIKaMHU ITOJTYYCHHA I/IH(l)OpMaHI/II/I U3 UCTOYHHUKOB
pa3sHbIX THIIOB, CaMOCTOSITEJIBHO OCYHIECTBJIATH IIOHCK,
aHaJu3, CUCTEMAaTH3alMI0O 1 HMHTEpIpeTanuio HHpopMaluu
Pa3IUYHBIX BUIOB U (OPM MpeACTaBICHNUS;

- co37aBaTh TEKCTHl B PA3IUYHBIX (opMmarax ¢ y4eToM

Ha3HayeHus: MHQPOpMAMd U IEJIEeBOM  ayJIUTOpHH,
BbIOMpas ONTUMaIbHYIO (OpMy TMpeACTaBIEHHUS U
BU3YaIM3aliy;

- OLIEHUBAaTh JIOCTOBEPHOCTB, JETUTUMHOCTD

uH(pOpMallii, €e COOTBETCTBUE IMPABOBBIM M MOpaIbHO-
TUYECKUM HOpMaMm;

- YMETb IUIAHUPOBAaTh M  BBIIOJIHATHD XUMHUYECKHU
AKCIIEPUMEHT (IPEBpAIEHUs] OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuM, IIOJYy4YEHUE OTUJIEHA M M3YyYEHHUE €TI0
CBOICTB, KaU€CTBEHHBIE PEaKLIMU Ha aJlbJIETU/Ibl, Kpaxmal,
YKCYCHYIO  KUCJIOTY;  JeHarypaius  O€lIKoB  IpHU
HarpeBaHUM, LIBETHbIE pEaKUUU OENIKOB; IPOBOAUTH
peaknM¥ HOHHOIO OOMEHa, OINpeNeNiTh Cpely BOAHBIX

pacTBOpOB, KAueCTBEHHbIE peakuu Ha  Cyabdar-,
KapOOHAaT- M XJOPHUI-AaHUOHBI, HAa KAaTHOH aMMOHHUS;
pemiatb  DKCIIEpUMEHTAJbHBIE  3aJayd 10  TeMam

"Merauel" u  "Hemeramisl") B COOTBETCTBHH €

MpaBUJaMU TEXHUKHA OE€30MaCHOCTH TPH OOpaIIeHHH C

BellecTBAMH W JTA0OpaTOpHBIM  00OpYyIOBaHHEM;

MIPENICTABIIATh PE3YNIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B

dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX PEAKIMHA U

(GhopMyIUPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

- yMETh aHaJIM3UPOBaTh XHUMHUYECKYI0 WH(MOpPMAIIHUIO,

MOJTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEJICTB MAacCOBOM

uH(popmaiuu, cetb UHTEpHET u Apyrue);

BJIaJIETh OCHOBHBIMU METOJaMHU HAayYHOTO MO3HAHHUS BEILECTB

M XUMUYECKHX  SBJICHHMHA  (HAOmoJeHWe, U3MEepeHHue,

AKCIIEPUMEHT, MOJICTTUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI IO XUMUYECKUM (hopmyram u

YpaBHEHUSAM XHUMHUYECKHX PEAKIUA C HCIOJIb30BaHUEM
(bU3NYECKUX BEIUYHH, XapaKTePU3YIOIINUX BEIIeCTBA

C  KOJMYECTBEHHOW  CTOPOHBI:  Macchl,  0oObema

(HOpMasbHbBIE YCIOBUSA) Tra3oB, KOJIMYECTBA BEUIECTBA;




Koa n naumeHoBanue

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

(¢hopmMupyemMbIX
KOMIeTeHIu i 06uHe JucuunanHapHsie
- HCIIOJBb30BAaThb Cpe€acTBa I/IH(bOpMaL[I/IOHHBIX u HUCIIOJB30BaThb CHCTEMHBIC XHMUYCCKHUE 3HAHUA I
KOMMYHUKAIIMOHHBIX TEXHOJIOT I B pPCIICHUH IMPUHATHA pemeHHﬁ B KOHKPCTHBIX KHN3HCHHBIX
KOI'HUTHBHBIX, KOMMYHHUKAaTUBHBIX n CUTyalusX, CBA3aHHBIX C BEIICCTBAMH 1 UX ITPUMCHCHUEM
OpraHU3allMOHHBIX 3a7ad C COOJIOACHHEM TpeOOBaHUMI
OProHOMHUKH, TECXHHUKH 6C3OHaCHOCTI/I, T'UTUCHBI,

pecypcocOepexeHus, MPaBOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

OK 04. DddexTuBHO
B3aMMO/IEVICTBOBATH U
paboTaTh B
KOJIJIEKTUBE U
KOMaHie.

BIQJICTh ~ HaBBIKAMH  PACIO3HABAHWS W 3aIIUTHI
uHpopmanuu, uH(pOpMaIMOHHOM 0€30MacHOCTH

JIMYHOCTH;

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTECIBHOCTH H - yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHUYCECKHI
CaMOOTIPEICIICHUIO; IKCIIEPUMEHT (TIPEeBpAIICHHUS OPTaHUYECKHUX BEIICCTB MPHU

- OBJAJCHHE HaBbIKAaMH Y4eOHO- UCCIIEIOBATEIbCKOMH,
MPOEKTHOM M COLIMATIbHOMN JEATENbHOCTH;

OBiageHne yHHMBEPCAJIBHBIMM KOMMYHHUKATHBHBIMH
AeMCTBUAMMU:

0) coBMecTHasI eI TeJIbHOCTD.

- TIOHMMAaTh U MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM

Y MHAUBHUIYaJbHON pabOTHI;

MPUHUMATh LEH COBMECTHOMN NESITEIHOCTH,
OpraHM30BBIBATH U KOOPJWHUPOBATH JEMCTBUS IO €€
JOCTH>KEHHMIO: COCTAaBJIATh IUIAaH JIEWCTBUM, paclpenersaTh
pOJIM C Y4EeTOM MHEHHI y4aCTHHUKOB OOCYXIaTh pe3yJbTaTbl
COBMECTHOM paloThI;

- KOOPJIMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBUSX
peasbHOro,  BHUPTYalbHOIO M KOMOMHHMPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILLECTBJISITh TIO3UTUBHOE CTPATErMUECKOE MTOBEACHHE

B PAa3IMYHBIX CHUTYyalUsX, HPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIMATUBHBIM
Ogaanenne YHHUBEPCAJIbHBIMHU
NeUCTBUAMM:

r) npuHsATHE ce0si M IPYTHX JIOeii:

pPeryJIsiTHBHBIMH

HAarpeBaHUM, TIONy4YeHHE OTUJICHAa U H3Yy4YCHHE €ero
CBOMCTB, KQU€CTBEHHBIC PEAKIIMU Ha aJIbJICTUIbI, KpaxMall,
YKCYCHYIO KHCIIOTY;

- JeHarypaiusi OCJKOB TIpM HarpeBaHHWM, IIBETHBIC
peakiuu OENKOB; MPOBOAUTH PEaKIUd MOHHOTO OOMeEHa,
ONpEeNeNsiTh Cpeay BOJHBIX PACTBOPOB, KaYECTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHA-aHHUOHBI, Ha
KaTHOH aMMOHHSI; PeIIaTh SKCIEPUMEHTAIbHBIC 33/1a4H 110
temam "Mertambl" u "HemeTamnsl") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH OE€30MAaCHOCTH TPH OOpaIIeHHH C
BellecTBAMH W JTA0OpaTOpHBIM  00OPYIOBaHHEM;
MIPENICTABIIATh PE3YJIbTAThl XUMHUUECKOTO SKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHHUI COOTBETCTBYIOIIUX  PEAKIIHA
1 GOopMYyIUPOBATH BHIBOIBI HA OCHOBE 3TUX PE3YJIHTATOB




Koa n naumeHoBanue

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

(¢hopmMupyemMbIX
KOMIIeTeHIUii 06uue JucouniuHapHble
- INPUHAMATh MOTUBBI U apryMEHThI APYIUX JIIOJEH IpH
aHaJIN3€ Pe3yJIbTaTOB JCSATEIbHOCTH;
- TIpU3HaBaThb CBOE IIPaBO W MPaBO JPYrux JIOJEH Ha
OIINOKH;
pa3BHUBATh CIIOCOOHOCTh MOHMMATH MHUP C TIO3HIMH JPYroro
4eJI0BEKA,;
B 06s1acTH 3K0J10IrM4€CKOr0 BOCIIUTAHUA: - chopmupoBaTh  MPEACTABICHUS: O  XUMHYECKOU
OK 07. - chopMHUPOBAHHOCTH 9KOJIOTUYECKOU KYJIBTYpBI, COCTaBJISIIOIIEH €CTECTBEHHOHAyYHOW KapTUHBI MUDa,
CopeiicTBOBaThH MOHMUMAHUE  BJIUSHUS  COIMAIBHO-  SKOHOMHUYECKUX poJii XMMHUM B TIO3HAHUU SIBJICHUH TIPUPOIBI, B
COXPaHEHUIO MPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAIBHOU (GOpMUPOBAHUM MBIIUICHUSI U KYJIbTYPbl JIMYHOCTH, €€
OKpYKaroleun cpenpl, OCO3HaHUE 100aIBbHOTO Xapakrepa (YHKIIMOHATTFHOW TPAaMOTHOCTH, HEOOXOJMMON IS
cpenpl, 9KOJIOTHYECKUX MpoOIeM; pelmieHusl  NPAKTUYECKUX  3a7a4 M DKOJIOTMYECKH
pecypcocOepexeHn - IUJAHUPOBAaHUE U  OCYUIECTBJIIEHUE  JIEHCTBUH B 000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0PDOBBIO H
10, IPUMEHSATH OKpYKallIllel cpeae Ha OCHOBE 3HAHUSA  Iesel MIPUPOIHON cpefe;
3HaHUs 00 YCTOWUYMBOIO pa3BUTHUS YEJIOBEYECTBA; yMETh co0JII0/1aTh npaBuia 9KOJIOTMYECKU
M3MEHEHUH KJINMara, AKTUBHOE HENpUATUE JCHUCTBUW, MPUHOCALIUX Bpel 1[eecO00pa3HOr0 TMOBEAEHUS B OBITY UM TPYIOBOM
TIPUHITATIBI OKpYXarollen cpene; JIEATETLHOCTH B IIEJISIX COXPAHEHMsI CBOETO 370POBbI U
OepexIIMBOrO - yMeHHue MIPOTHO3UPOBATH HeOJaronpusTHbIE OKPY’KaoIlle NpUPOAHOW CpEbl;, YUYUTHIBATH ONACHOCTh
MIPOU3BO/ICTBA, HKOJIOTHUECKUE TTOCJIC/ICTBHS IpeaIpUHIMAaEMbIX BO3JICUCTBUSI HA JKMBBIE OPraHWU3MBI OIPEIACICHHBIX
3G PEKTUBHO JEMCTBUM, MPEJOTBPAILATD UX; BEILECTB, IOHMMAs CMBICI TIOKa3zarens MpeaeabHON
JIeHCTBOBATH B pacHIMpeHne OMbITa AESITEIbHOCTU SKOJIOTUYECKON JIOMyCTUMOM KOHIIEHTpAIUU
Ype3BbIYANHBIX HAIPaBJIEHHOCTH;
CUTYaIHIX OBJIAJICHUE  HaBBIKAMU  Y4eOHO-  HCCIIEOBATEIHCKOM,

MIPOEKTHOM Y COLIMAIbHOMN AESITEIbHOCTH;




3. CTPYKTYPA U COAEP KAHHUE YUEBHOM JUCHHUILINHBI
3.1. TeMatuueckuii mjiaH y4eOHOM TUCITUTLTMHBI

Ob.12 Xumust

Buja yueOHoii padboThl

KoaunuecTBO 4acoB

1 2
MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 144
Oo0s3aTesibHAs AyIMTOPHAsA yuyeOHass Harpy3Ka (Bcero) 140
8 M. Y.:
TEOPETHYECKOE 00yUeHne 56
IIPAKTUYECKHE 3aHITHS 84
CamocrosrenbHas paboTa o0ydarouierocs
[IpomexxyTouHas arrecranus: 4
muddepeHIMpoBaHHbIN 3a4eT, (IK3aMEeH)
UTOro 144




3.2. Conep:xxanue o0yueHus no yueonoii mucuumianne O1b.12 Xumus

HaunmeHnoBanue Conep:kanue yueOHOro MmarepuaJjia (0CHOBHOE M IPo(eCcCHOHAIbHO-OPHEeHTHPOBaHHoOe), | O0bem | Dopmupyemble
pa3/ies0B U TeM JladopaTopHbIe M NPAKTHYECKHe 3aHATHS, IPUKJIATHON MOLYIb 4acoB KOMIIeTeHI[UN
1 2 3 4
Pa3nes 1. OcHOBBI cTpOeHMS BellecTBa 16
Tema 1.1. OcHOBHOE coiepKaHue 10
CrpoeHue aToMOB CoBpeMeHHast MOJIeTTb CTPOCHHSI aToMa. BUJIbI XMMHUECKOH CBSI3U 4
XUMUYECKUX DJIEMEHTOB U [IpakTHYecKkasi paboTa OK 01
HPUPOJIa XUMUIECKOH Perenrie 3ajaHuil Ha COCTABICHHS XUMUYECKUX (HOpMYT 6
CBSI3U
Tema 1.2. OcHOBHOeE coiepKaHue 6
[Mepuonnueckuii 3akon v [[IpakTuveckasi padora 6 OK 01
tabmauma J[. 1. [lepuoanueckas cucrema xumuueckux 3semeHToB .M. Menneneesa. OK 02
MenneneeBa «Mertarnyeckre / HeMETaUTHYECKHE CBOMCTBA, JJICKTPOOTPHIIATEIbHOCTh XUMUIECKUX
DIIEMEHTOBY
Paznen 2. XumMuueckue peakiuuu 20
OcHOBHOe cojiep:KaHue 10
Tema 2.1. Knaccugukaius 1 TUIIbI XUMUYECKUX Peakiiil ¢ yuacTHeM HEOPraHMUECKUX BEIECTB. 4 OK 01
THIbl XUMHYECKHUX [IpakTHyeckas padora 6
peaxuuit OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PacUeThl 10 YPAaBHEHUSAM XUMHUECKHUX
€aKLuH.
Tema 2.2. OcHOBHOE cojlepkaHue 10 OK 01
ONEKTpOIUTHYECKAst 5 Teopus 2JEKTPOIUTHUECKOM TUCCOLNALINN, COCTABJIEHNE NOHHBIX PEaKLUI 4 OK 04
AUCCOLHAALMS 1 HOHHBIN JlabopaTopHasi padoTa TuIbl XUMHUUECKUX pEaKIUi
o0MeH 6
Paznen 3. CTpoeHue 1 CBOHCTBA HEOPraHNYECKUX BELECTB 36
OcHOBHOE cojlepKaHue 10
Tema 3.1 [Tpenmer Heopranuueckoit xumuu. Kinaccuduxaiys HeopraHM4eCKUX BElIeCTB 4
Knaccudukanus, OK 01
HOMEHKJIaTypa U CTPOCHUE IpaxTHHeckas padora . OK 02
HEOPTAHMHUECKIX BEIICCTR PerieHne mpakTUYECKUX 3aJaHUM MO KiacCH(UKAIMKU, HOMEHKIATYpe U XUMHUYECKUM 6
(dbopMysaM HEOPTraHWYECKHUX BEIIECTB
Tema 3.2. OcCHOBHOE cojlepKaHue 14




HpOHBBO,Z[CTBCHHOfI
JACATCIbHOCTH YCJIOBCKA

I/IIICHTI/I(bI/IKaI_II/IH OpTraHUYCCKUX COE€IUHEHUM OTJEIbHBIX KJIACCOB

HaunmenoBanme Conep:kanue yueOHOro MmarepuaJja (0CHOBHOE M Po(eCcCHOHAIBHO-OPHEeHTHPOBaHHOe), | O0bem | dDopmMupyembie
pa3/ies10B U TeM JabopaTopHbIe M NPAKTHYeCKHe 3aHATHS, IPUKJIATHON MOIYIb 4acoB KOMIIeTeHIHH
dusuko- MeTtamibl. O0mue GU3nIeCKue 1 XUMHUYECKUE CBOMCTBA METAJIIIOB 4
XHUMHYECKHE CBOMCTBA HelvieTameL OO0mue pu3nyecKre U XUMIUYECKHE CBOMCTBA HEMETAIIOB. X UMUYCCKUE 4 OK 01
HEOPraHMYECKUX BEIIECTB |[CBOWCTBA OCHOBHBIX KJACCOB HEOPraHWYECKUX BEHIECTB. OK 02
[IpakTuyeckas padora 6
CocTaBieHHE YPaBHEHUM XMMHUYECKHX PEAKIIHI
Tema 3.3. OcHOBHOe cojlepKaHue 12
WNnentudukanus JlaGopaTopHasi padora 6 OK 01
HCOPraHMYCCKUX BCIIECTB |V neHTH(HUKAIUSA HCOPraHWIECKUX BEIICCTB OK 02
CBolicTBa HEOPraHUYECKUX BELIECTB 6 oK 04
Pa3nes 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKHUX BellecTB 46
OcHOBHOe cojiep:KaHue 10
Tema 4.1 [Ipenmer oprannyeckoil XuMuu. OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUS OK 01
Knaccuduxarys, ctpoerue . 4
1 HOMEHKIATYpa oprannueckux coequHennii A.M. bytieposa
OpPTaHUYECKUX BEUICCTB [paxTiieckast pabora 6 OK 01
CocTaBiieHHE TOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYII OpraHMueCKHUX BEIECTB
OcHOBHOe cojiep:KaHue 26
Teopernueckoe o0yueHue 8
AnKaHbl. AJIKMHBI M aJIKaJUEHbl 1 apOMaTUYECKUE YIIIEBOIOPOIbI 4
Kucnopoaconepkamue coenHeHNs1 A30TCOAEPKAIUE COEIUHEHNUS. BBICOKOMOIIEKYIISIpHBIE 4
Tema 4.2. COeIUHEHUS OK 01
CsoiicTsa IpakTuyeckas padora 6 OK 02
OPraHUYECKHUX COCTMHEHHUH |(CocTaBleHHE YPABHEHMH XUMUYECKHUX PEAKIIUI ¢ y9aCTHEM OPTaHUYECKUX BELIECTB OK 04
IIpakTyeckas padora 6
CBOICTBA OPraHNUYECKUX COCTUHEHUIN
JlabopaTopHas padora 6
[IpeBpaieHnsi OpraHnYECKUX BEIIECTB TP HArpEBAaHUU
Tema 4.3. OCHOBHOE cO/IepKaHNe 10
Wnentupuxanms Teoperuueckoe odyuenuebrnoopranmueckue coemMHEHUsI: OCTKH, KUPBI, YTIIeBOAbI Poih
OpPraHUYECKUX BEUICCTB, (OPraHUYECKOM XMMHU B PEIICHUH IMPOOJIeM SHEpreTHYecKoil 0e30MacHOCTH, B Pa3BUTHH 4 OK 01
WX SHAYEHHEM MEJMUMHBI, CO3/IAHMI HOBBIX MaTCPHAIIOB, HOBBIX HCTOUHHKOB SHEPIIN OK 02
NpUMEHEHNE B ObITOBOM M [JIaGopaTopHasn padora 6 OK 04

12




HaumeHnoBanue

Conep:kanue yueOHOro MmarepuaJja (0CHOBHOE M Po(eCcCHOHAIBHO-OPHEeHTHPOBaHHOe), | O0bem | dDopmMupyembie
pa3/ies10B U TeM JabopaTopHbIe M NPAKTHYeCKHe 3aHATHS, IPUKJIATHON MOIYIb 4acoB KOMIIeTeHIHH
. 10
Pa3nes 5. KuHeTH4ecKkue U TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUHMHYECKUX PeaKIuii
Tema 5.1 OCHOBHOE coJep/KaHne 10 OK 01
CKOpOoCTh XUMHUYECKHUX CKOPOCTh peaKiiu, €€ 3aBUCUMOCTb OT pa3in4HbIX ¢aktopos. [Ipunmun Jle [larense OK 02
1
peaKuu. [IpakTnyeckas padora 6
XUMHUYECKOE PAaBHOBECUE |Perienue 3aaHuil HA npuMmeHenue npunnuna Jle-1larense
Paznen 6. PacTBopsl 10
OcHOBHOe coiep:kaHue 4
Tema 6.1. > OK 01, OK 02
PacTBopeHune kak pU3nKO-XxuMHUYeckHii rmporecc. PactBopbl. CiocoObl IPUTOTOBICHUS
[Tonsatue o pactBopax 4 OK 07,
[pacTBOpoB. PactBoprmMocTs. MaccoBas 10151 paCTBOPEHHOT'O BEILIECTBA.
OCHOBHOE cOep:KaHHe 6
Tema 6.2. McciienoBanue p OK 01, OK 02
o Jlaboparopnasi pa6ora
CBOICTB PacTBOPOB 6 OK 04,
[IpuroroBieHue pacTBOPOB, PEIICHHE 3a/ad Ha IMPUTOTOBJIECHUE PACTBOPOB
[IpoMe:xxyTouHAasi aTTecTANMS MO JMCUUILIHHE (3a4eT) 2
Bcero:| 144
W3 HUX MPAKTHYeCKHX 3anaTuill 84
Jekmuiil 56
caMoCTOsITeJIbHAsI padoT -
3a4er 4
JK3aMeH -

13




4. YCJIOBUSA PEAJIN3AIIAU ITIPOTPAMMBI YUEBHOM
JANCHUITJINHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanuss nporpamMmbl  JTUCHUIUIMHBL — TpeOyeT Hanuuus  KaOMHeETa
EctecTtBO3HaHuA

O6opynoBanue yueOHOro KabMHeTa:

- [I0CaJJOYHBIE MECTA M0 KOJIUYECTBY 00YyUarOIINXCS;

- pabodee MecTo MpenoaBaTeis;

- BBITSDKHOM 1IKad;

- HA0Op XMMHUYECKOM MOCY/bl U MPUHAIICKHOCTEN i1 1a00PaTOPHBIX U
MPaKTUYECKUX paldoT;

- HAaOOPBI PEAKTHBOB OPTaHUYECKUX U HEOPTAaHUYECKUX BEIECTB;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUN «XUMUSI»;

TexHuueckue cpeacTBa 00yUeHUS:

- KOMIIBIOTED C JIMLIEH3UOHHBIM [TPOTPAMMHBIM 00ECIIEUEHUEM;

- MYJIBTUMEAUATIPOCKTOP

- 9KpaH

Ilpusooumcs nepeuenv cpedcme 00yueHUs, BKAIOUAS MPEHAdCcepbl, MOOelu, MaKemol,

obopydoeanue, mexHuueckue cpeocmed, 6 m. Y. ayOuosuU3YalbHble, KOMNbIOMEPHbIE U
MeneKOMMYHUKAYUOHHbLE U M. N. (KOIUYECE0 He YKA3bl8aencs)

TpeboBanus K KBamu(UKaMM TMEIATOrMYECKUX KaJIpOB, OCYIIECTBIISIIOIINX
pean3auio IIIICC3 1o CHEINAIBHOCTH, JTIOJKHBI o0ecIeunBaThLC
MeJarOTMYeCKUMH  KaJIpaMH, UMEIOUIMMU CpeaHee MpodecCHOHAIBHOE, BBICIIEE
oOpa3oBaHHEe, COOTBETCTBYIOIIEE MPO(IITIO MpernoaBacMoil yaeOHOM NUCITUTIINHBI.
OMNBIT IEITSIHPHOCTH B OpraHU3aIMSIX COOTBETCTBYIOMIECH PO eCCHOHAIBEHON Chephl
SBISIETCS  00s3aTeIbHBIM JUISI  TIPErojiaBaTesIel, OTBEYAIOIIUX 32 OCBOCHHUE
oOy4Jarorumcst TpoecCHoHaNbHOTO y4eOHOTO ITUKJIA.

[IpenogaBarenu Mojay4aroT JOMOJIHUTEIBHOE TIPOQeccHoHaIbHOe 00pa30BaHNe
10 TporpaMMaM ITOBBIIICHUS KBaIU(UKAIIUA, B TOM 4YHuCie B (h)OpME CTAXKHPOBKHU B
pOGUIBHBIX OpraHU3aIMAX HE PEXKe OJTHOTO pas3a B 5 JIeT.

4.2. HNudpopmanuonnoe odecneyeHune o0y4eHMus. Ilepeyensn
PeKOMeHAyeMbIX Y4YeOHbIX u3AaHui, HHTepHeT-pecypcoB, A0NOJHHUTEIbHOMN
JIUTEPATypbl

OCHOBHBIC TICUATHBIC HU3aaHusd

1. Audpunorenora, M. B. Xumus: ydeOHMK U MPAKTUKYM JJISI CPEIAHETO
npodeccruonanbHoro oopazopanus / 1. B. Anpunorenona, A. B. baOkos,
B. A. TlomkoB. — 2-e u3na., ucnp. u mon. — Mocksa: M3narenscTBo
FOpaiit, 2022. — 291 c.

2. eromuxuna, H. A. OOmas xumus: yueOnuk mna CIIO / H. A.
[leronmuxuna, JI. B. Munaesckas. — Caunkrt-IletepOypr: Jlanp, 2021. —



164 c.

3. Huxonbckuii, A. b. Xumusa: y4eOHUMK U MPAKTUKYM JUISI CPEIHEro
npodeccuoHanbHoro oopazopanus / A. b. Hukonsckuii, A. B. CyBopoB. —
2-¢ u3., nepepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 507
C.

4. Xumusi: yaeOHUK I CpeHero npodeccuoHaibHoro oopazosanus / 10. A.
JleGenes, I'. H. ®daneeB, A. M. I'ony6es, B. H. IllanoBan; nmox oOmieit
penakuueit I'. H. @aneesa.

— 2-e m31., iepepad. u gom. — Mocksa: U3narenscTBo FOpaiit, 2022. — 431
C.

I[OHOJIHHT@JIBHBIC HUCTOYHHUKHU

1. Xumus. 10 xnace. YrimyOnéunbsiii ypoBens : yueOHuk/ B.B. Epemun, H.E.
Ky3spmenko, B.1. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; non pen. B.B.
Jlynuna. — M.: IIpocBemenue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xnace. YrmyOnéuueiit ypoBens : yueOHuk/ B.B. Epemun, H.E.
Ky3pmenko, A.A. dpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
[IpocBemenne, 2022. — 478, [2] c.: ui.

3. Xumus. YrayOneHusii ypoBeHb. 10—11 kmaccel: pabouas mnporpamma K
mmaun YMK B.B. Jlynuna: ydeOHo-meTonuueckoe mnocooue/ B.B.
Epemun, A.A. JIpo3znos, N.B. Epemuna, 2.}0. KepumoB. — M.: Jlpoda,
2017. —324,[1] c.

4. Meroguueckoe nocobue k yueoOnuky B. B. Epemuna, H. E. Ky3smenko, A.
A. Jlpo3znoBa u np. «Xumud. YriyOseHHbId ypoBeHb». 11 kiacc / B. B.
Epemun, A.A. Jlpo3nos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa,
D.10. Kepumor. — M.: JIpoda, 2018. — 423 c. : ni.

5.I'yceBa, E. B. Xumus gs CIIO: yue6HO-MeToqudeckoe nocodue / E. B.
I'yceBa, M. P. 3uranmuna, /. . KynukoBa. — Kazans: KHUTY, 2019. —
168 c. — ISBN 978-5- 7882-2792-4. — TexkcT: anexkTpoHHsbIii // Jlansp :
AJIEKTPOHHO-OMOIMOTEUHAs CHCTEMA.

— URL: https://e.lanbook.com/book/196096 (naTa obparuenus: 14.10.2022).
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OCYHICCTBIIACTCA

5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

JUCHUILIAHBI

KoHTposib ¥ OlLIEHKa pe3yJbTaToB
npernojiaBareyieM IMpu

OCBOCHMS
NpOBEICHUU J1abOpaTOpHBIX  padoT,
NPAKTUYECKUX 3aHSITHM, TECTUPOBAHUS, a TaKXKE BBIMOIHEHUS OOy4aronMMuUCs
WHAVBUIYAbHBIX 3a/laHUi, TPOEKTOB, HCCIEAOBAHMM, MNPAKTHUUYECKUX 3aHITHH,
TECTHUPOBAHMUSL.

y4eOHOM  AUCIUTIIIMHBI

Pe3yabTaTnl 00y4yeHust

®opmMbI 1 METOIbI KOHTPOJISI U
OlIeHKH pPe3YJIbTATOB 00y4eHusl

1

2

YMEHHUE COCTaBJISITh XUMHUYECKHE (HOPMYIIBI COSTMHEHHUI B
COOTBETCTBUM CO  CTCMEHBIO  OKHUCICHHS  XHMHUCCKUX
AJIEMEHTOB, UCXO0Is u3 BaJICHTHOCTH u
AJICKTPOOTPHILIATEILHOCTH;

YMEHUE XapaKTepU30BaTh XHMHYECKUE DJIEMEHTHl B
COOTBETCTBUU C HUX IOJOKEHUEM B NEPUOAUYECKON CUCTEME
XUMHYECKHX deMeHToB J[.J. MeHaeneeBa;

YMCHHUEC COCTaBJIATh PCAKIUMU COCAWMHCHUA, PA3JIOKCHUA,
06MCH3., 3aMCIICHMA, OKHUCIUTCIIPHO-BOCCTAHOBHUTCIILHBIC
p€akuru, COCTaBJIATL YPAaBHCHUA XHUMHUUYCCKUX PCaKIHNU
HOHHOI'0 0OOMeHA ¢ Y4aCTUCM HCOPIraHNYCCKUX BCHICCTB,

yMEHHE KiacCH(PUIMPOBAaTh HEOPTaHMYECKHE BEUIECTBA B
COOTBETCTBUU C UX CTPOCHHUEM, YCTAHABJIMBATL 3aBUCHUMOCTb
(U3UKO-XMMHUYECKUX CBOMCTB HEOPraHMYECKUX BELIECTB OT

CTpOCHUS aTOMOB ¥ MOJIEKYJ, a TaKXe Tula
KPUCTAJUIMYECKOMN PELIETKH;
Ymenue UCCIIEI0BATh KA4eCTBEHHBIE peakuuu

HCOPTaHNYCCKUX BCIICCTB,

yMEHUE KJIacCU(UIIMPOBATh OpPraHUYECKHE BEIIeCTBA B
COOTBETCTBUU C UX CTPOEHUEM;

YMCHHUEC YCTAaHABJIMBATH 3aBUCHUMOCTDH (1)I/ISI/IKO-XI/IMI/I‘-I€CKI/IX
CBOICTB OpraHuYCCKUX BCHICCTB OT CTPOCHUS MOJICKYII;

YMCHHUEC UCCIICA0BATh KAYCCTBCHHBIC PCAKIIUH OPTraHUYCCKUX
COCI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIACCOB,

YMCHUC XapaKTEpU30BaATb
pearupyromumnx  BCHICCTB U
XUMHUYCCKUX peaKI.leI;

BJIIUSAHHUC KOHICHTpaouu
TEMIICpAaTypbl Ha  CKOPOCT

YMCHHUEC pa3jindyaTb HUCTHUHHBIC PACTBOPBLI, HCCICI0BATH

(1)I/ISI/IKO'XI/IMI/I‘-ICCKI/I€ CBOMCTBA UCTUHHBIX pacTBOPOB;

YMEHUE pa3iiyaTh HUCTUHHBIE pPAcTBOPBI, HCCIENOBATh
(bU3HKO-XMMHUYECKHE CBOMCTBA HCTUHHBIX PaCTBOPOB;

yMEHUE OLIEHUBAaTh OCJIENCTBUA OBITOBOM "
MPOU3BOACTBEHHOM  JI€ATEIIbHOCTH YEJIOBEKAa C MO3WULIHI
JKOJIOTHYECKON 0€30I1aCHOCTH

YCTHBIM KOHTPOJIb U
CaMOKOHTPOJIb, TMCbMEHHBIN
KOHTPOJIb U CAMOKOHTPOJIb,
IIPAKTUYECKUM KOHTPOJIb U
CaMOKOHTPOJIb;
WHJUBUIyaJIbHBIN U
(bpoHTaNbHBIN OIpoC,

TECTUPOBAHUE, CAMOCTOSATENIbHbIE
MMCbMEHHBIE Pa0OThI, AUKTAHTHL,
BBINOJIHEHHUE TPAKTUYECKUX
3a/IaHUM HA MPAKTHYECKUX
3aHATHSAX, 3alUTa TBOPUECKUX
paboT, MPOEKTOB.




[Ipunoxenue 1

[TOJIMTEXHUYECKUI KOJUJIEDK ®EJEPAJILHOI'O
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJISl IPOBEACHUS] IPOMEKYTOYHOM aTTeCTAlMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

Tema 1.1. OCHOBHBIEC MOHSATUS U 3aKOHBI XUMHUHU

1. Yro Takoe aToM?

2. Yto Takoe MoJieKya?

3. Yrto Takoe aroMHasi Mmacca?

4. Yto Takoe OTHOCUTEINIbHAs MOJIeKyJsipHas Macca? Kak ee HailTu?

5. Yro Takoe moJisipHas Macca BeulectBa? B kakux eguHUIIAX OHA BhIpaXKaeTcs
6. Kak BBIUMCIUTH KOJWYECTBO BEIECTBA, 3HAas Maccy, OOBEM WM YHUCIO
CTPYKTYPHBIX €AUHUIL?

7. Kak dhopmynupyercs 3akoH ABoraapo?

8. UTO Ha3bIBAETCS OTHOCUTEIBLHOM IJIOTHOCTHIO OJHOTO Ta3a Mo Apyromy?

9. ChopMynupyiiTe 3aKOH MOCTOSHCTBA COCTAaBA.

10. ChopmynupyiTe 3aKOH COXpPAaHEHUSI MacChl BEIIECTB.

Tema 1.2. Ilepuomnueckuii 3akoH u llepmommueckas cucremMa XHUMHUYECKUX
aneMeHTOB /[.11. MeHnneneeBa u ctpoeHue aroMa

1. KakoB cocTaB siapa atroma?

2. Kak onpenenuTth 4nuciio NIPOTOHOB U HEUTPOHOB B sipe?

3. Kak onpenenuTs KOJIMYECTBO SHEPTETUUECKUX YPOBHEH B SJICKTPOHHON 000JI0UKE
atoma?

4. Kak paccunTaTh MaKCUMAJIbHO BO3MO>XHO€ KOJIMYECTBO JJIEKTPOHOB HAa JAHHOM
SHEPreTUYECKOM YpOBHE?

5. KakoBO KOJIMYECTBO MOYPOBHEN HA SJHEPTETUUYECKOM YPOBHE?

6. Kak 0603HauaroTCst NOypOBHU?

7. Ha kakoM 3HEpreTuyeckoM ypOBHE SHEPTHsl 3JIEKTPOHA OOJIbIIe Ha MEPBOM UJIM Ha
4eTBEPTOM?

8. UTo Ha3bpIBaeTCs OpOUTaIBIO?

9. Kakyro dhopmy umeroT opoutanu?

10. KakoBO BO3MOXHOE KOJTMYECTBO OpOUTajIel Ha MOyPOBHSIX?

11. Ilepeuncnute, aTOMbl KakuX 3JIEMEHTOB HMMEIOT 4 3JEKTPOHA HA HApyKHOM
HYHEPTreTUYECKOM YPOBHE IJIEKTPOHHON 000109KH?

12. Yto o6o3HayaeT TepMUH —CTIHHI?

13. TIpu kakOM yCJIOBUM HA OJTHOW OpOUTATIM MOTYT HAXOAUTHCS JIBA DJIEKTPOHA?

14. Ar = 20.

15. Onement 3-ro nepuona Il rpyner.

16. DnemeHT 5 rpynnel, B €ro aroMe 3 S3HEPreTUYECKUX YPOBHS.

17. B sape atoma 24 npoToHa.

18. DnextponHas popmyna snnemenTa 1s2 2s2 2p6 3s2 3p6 3d7 4s2

19. Dnexrponnas popmyna snementa...3s1 3p3 3d2

Tema 1.3. CTpoeHue BemiecTra
1. KakoBa npupojia XuMHAYECKOU CBSA3U?



2. Kakue BHUIbl XUMUYECKOU CBSI3U CYIIECTBYIOT MEXK/1y aTOMAaMH B COCTMHEHUSIX ?

3. OnuiuTe MexaHu3M 00pa30BaHUs KOBAJIECHTHOU CBSI3U.

4. Kakast cBsi3b Ha3bIBA€TCSl KOBAJICHTHOM?

5.UeM oTnuyaeTcs KOBAJICHTHAs MOJSpPHAs CBA3b OT KOBAJIEHTHOW HEMOJISIPHOW
CBSI3U?

6. Kakast cBsI3b Ha3bIBA€TCSI MOHHOW?

7. Yem oTan4aeTcss MEXaHu3M 00pa30BaHUs HOHHOM CBSI3U OT KOBaJECHTHOM?

8. Kakast cBs3b Ha3bIBaETCA METANINYECKOM?

9. OnumuTe MeXaHU3M 00pa30BaHMS METAUTNYECKON CBS3H.

10. Kakas xumuyeckasi CBSI3b Ha3bIBA€TCSI BOJAOPOAHOM?

11. IlpuBenure npuMepsl COECIWHEHUN C HOHHOM, KOBAJIEHTHOH, METaUIMYECKOU
CBSI3bI0 MEXK/y aTOMAMMU.

12. Ilepeuncnute BelleCTBA MEKY MOJIEKYJIAMU KOTOPBIX CYIIECTBYET BOJOPOIHAS
CBSI3b.

Tema 1.5. Knaccudukaiius HeOpraHU4eCKUX COSIMHEHUN U UX CBOWCTBA

1. 3anucats ypaBHEHUS peaKkUU, XapaKTEPU3YIOIIUE CXOJICTBO OKCUIOB.

2. Moxuo mu ruapokcun menu (II) momyuuts coenmunennem okcuaa menu(ll) c
BoJ101? OTBET 00OCHYHTE.

3. 3anucaTh ypaBHEHHE PEAKLMH, XapaKTEPU3YIOIIEE MPOTHUBOIOJIOKHOE CBOMCTBO
KUCJIOTHOTO OKCHJIa OCHOBHOMY.

4. 3anucath ypaBHEHUE PEAKIINH, XAPAKTEPUIYIOIIEE MTPOTUBOMOJIOKHOE CBOMCTBO
OCHOBHOT'O OKCHJA KUCIOTHOMY.

4. Ha ocHOBE CBOICTB J0Ka3atTh, 4TO oKkcuj yriepoaa (IV)-kucnotHblit

5. Ha ocHOBE CBOMCTB q0Ka3aTh, YTO OKCH KAJILIHSI — OCHOBHOM

6. Beimucath U3 NPeAJIOAKEHHOTO CIUCKA BEIIECTB OKCUBI U JIaTh UM Ha3BaHUS:
Ca(NO3)2, Na20, KOH, CuCl2, HNO3, SO3, CuO.

7. BeIUIIMTE OTAEIBHO OCHOBHBIE M KUCJIOTHBIE OKCUIBI U 1AUTE UM Ha3BAHUE:

CaO, Si02, CO2, Na20, K20, SO3, Al203, BaO, N205.

Tema 2.1. OCHOBHBIE TIOHSATHUSI OPraHUYECKONM XUMHUHM U TEOPUS CTPOCHUS
OPraHUYECKUX COCIUHECHU

1. YUto u3ydaeT opraHnyeckasi Xumus?

2. HazoBuTE M3BECTHBIE BaM KJIACChI OPT. BEIIECTB U UX OTACIBHBIX MPEICTABUTENCH.
3. SIBastOTCS JIM  OKCHUIBI YIJIEpOJAa M YroJibHAas KHUCJIOTa OPraHuYECKUMU
BEILIECTBAMM?

4. Yemy pasHa BaneHtHOCTH C B O.C?

5. SIBnsieTcs v 3TUIIEH TOMOJIOTOM METaHa?

6. Kak aToMbl COEIMHSAIOTCS] B MOJICKYJTY?

7. Kakasi cBsI3b BO3HUKAET MEK/ly aTOMaMHU B MOJIEKYJIaX OPTraHMYECKUX BEIIECTB?

8. UTo Takoe B3aMMHOE BIUSIHUE?

9. docTaTo4Ho Jiv Jy1s1 BBIBOJIA HA XUMHUYECKUE CBOKCTBA BEILIECTBA, 3HATh TOJIBKO
KOJINYECTBEHHBIN U KaY€CTBEHHBIN COCTaB MOJIEKYJ?

10. CocraButh BO3MOXHBIE H30Mepbl Cc oOmei dopmymnoit CO6HI14. [late um
Ha3BaHMSI.



Tema 2.2. YrineBoaopoibl U UX TPUPOAHBIE NUCTOUHUKHU

1. Kakue coenHEHUs Ha3bIBAIOTCS YIIIEBOAOPOAaMU?

2. Kakue CymecTBYIOT KJIacChl yIJI€BOJOPOI0B?

3. Yrto Takoe romoJioru?

4. HazoBuTte 0011y10 (hOpMYyITy TOMOJOTUYECKOTO Psijia AIKaHOB, aJIKEHOB, aJIKUHOB.
5. Uto Takoe ankanbl? UTo Takoe ankeHbl? YUTo Takoe aJIKUHbBI?

6. Kakune xumuueckhe CBSI3M CYHIECTBYET MEXKJIy aToMaMH B MOJEKYJIax
YIJIEBOJIOPOIOB?

7. UeM OT/IMYAETCSl CUTMA-CBSI3b OT MU-CBSI3U?

8. 3anumute peakuuto 3amenienus: C2H6 + C12

9. 3anummute peaknuro npucoeaunenus: C2 H4 + CI2

11. Kakue knaccel yriieBOJOPOAOB JIETKO OKUCIISIFOTCS ?

12. Kakne npoayKThl OIY4YarOTCs B PE3YJIbTATE CKUTAHUS YTIEBOAOPOIOB?

Tema 2.3. Kucnopoacoaepskaiine OpraHu4ecKie COeIMHEHUS
CoupTsl:

1. Kakue BemecTBa Ha3piBatoT ciuptamu? O61mas opmMyia CIUPTOB.
2. Ilo kakuM mpU3HaKaM KJIacCU(UIUPYIOTCS CIIUPTHI?

3. Kakue BUJIbI ”30MEPUH XapPAKTEPHBI JJIs1 CIUPTOB?

4. IlpumMeHeHne CuupToB.

5. BiusiHue ciupToB Ha OPTaHU3M.

DEHOJIBI:

1. Kakue BemiecTBa Ha3bIBatOT (heHOTaAMU?

2. Kak nmpoucxoaut B3aMMHOE€ BJIMSIHUE aTOMOB B MoJIeKyJsie (peHosia? (IoJI0KEeHHe
teopuu A.M. Bytneposa)

Tema 2.4. A3oTcoaepiailye oprannueckue coequaenus. [lonumepsl

1. AMHMHOKHCIIOTBI, CTpPOEHHE, KIacCU(pHUKalusi, H30MEpPHUs, HOMEHKIATYpA.
[TomyyeHne aMHUHOKHUCIIOT U KX XUMUYECKUE CBOMCTBA

2. ITonmumepbl. PU3UUECKUE U XMMUUYECKHUE CBOMCTBA

3. [lony4yeHue 1 UCOJIB30BAHUE MTOJIUMEPOB

4. XuMUY€ECKUE OCHOBBI )KU3HU: OCJIKN U HYKJIIEMHOBBIE KHCIIOTHI

5. B uem cocTOUT OTIIMYKE peakuui MOJUMEPU3aUU OT PEAKIIMI OJIUKOHAEHCALIAH.
[IpuBecTH mpuMephI peaKni.

6. Kakume mnommMepbl HA3bIBalOT TEPMOIUJIACTUYHBIMU W TEPMOPEAKTUBHBIMM.
IIpuBecTu puMeEpBI.

7. Hanumurte cTpykTypHyto QopMyiny mnpocrediieii amuHOKucioThl. Kakue
(GyHKIIMOHATIBHBIE TPYIIBI COAECPKUT 3T0 coeanHenue? [louemy 3Ta aMMHOKHCIIOTA
He uMeeT ontudyeckux uzomepoB? llpuBenurte Qopmysbl ONTUYECKUX H30MEPOB
aJaHMHA.

8. Hanummre ypaBHEHUE pEeakUWy MOJYYEHHs JMUIENTHIA W3 BAJIMHA U LUCTEUHA.
YKaxXuTe NenTUAHYIO CBS3b.



