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PabGouas mporpamma ydeOHoi mucummumasl OY /. 12 Xumus paspaboTaHa Ha
OCHOBE (peIepallbHOrO0 TOCYJAapPCTBEHHOIO 0Opa30BaTENbHOIO CTAHAAPTA CPEIHETO
npodeccuoHanbHoro odbpazoBanus 1o mnpodeccun 08.01.31 DAEKTPOMOHTAKHUK
DIIEKTPUYECKUX  CeTed M DJIEKTpPOOOOpYAOBAaHMS,  YTBEPXKICHHOTO  MPHUKA30M
MunuctepctBa npocsemienus Poccuiickoit ®enepanun ot 11 HOs0ps 2022 1. Ne966, (c
W3MEHEHUSMH U JIOMOJIHEHUsIMH), (eaepaibHOr0 rocy1apcTBEHHOr0 00pa30BaTEIbLHOTO
CTaHJapTa CpelHero oOIero oOpa3oBaHMs, YTBEPKICHHOTO MPUKa3oM MHHHCTEpPCTBA
obpazoBanus u Hayku Poccutickoit @enepanuu ot 17.05.2012 1. Ne413, (¢ u3mMeHEeHUIMHU
U JOTOJHEHUsIMH), (eaepaibHOW 00pa30oBaTeNbHON MPOTpaMMBl CPEAHEro OOIIEeTro
oOpa3zoBaHusi, YyTBEpXKIACHHON mpukazomM MuHucTtepcTBa mpocBemieHus Poccuiickoit
Oenepammu or 18.05.2023 1. Ne371, (¢ U3MEHEHHSMH W JOTOJHECHHSIMH), C y4ETOM
npUMepHOl pabouelt mporpaMMbl 0011Ie00pa30BaATEILHON AUCIUILTUHBI « XUMUS.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEI TPOTPAMMBI YYEBHOI
TUCHMUIIJIUHBI OV . 12 Xumust

1.1. MecTo IMCHUILIMHBI B CTPYKTYpe o0pa3oBaTtebHoil nporpammbl CITIO

O61eobpazoBarenpHasl TUCHUIUIMHA «XUMHSD SBISETCS 00S3aTENBHON YaCTBIO
o01ieo0pa3oBaTENbHOIO LUKIA 00pa3oBaTeNbHON Mporpammsl B cooTBeTcTBUH ¢ PI'OC
CIIO mno mpodeccnun 08.01.31 DIEKTPOMOHTAXKHUK DJICKTPHUECKUX CETeH U
AIIEKTPOOOOPYAOBAHUSI.

[IpuknanHoit Moaynb BKIIIOYAET pa3aen 8 «XuMHs B ObITY M MPOU3BOJCTBEHHOU
NESITENIbHOCTU YeJIOBeKa», KOTOPBIM peanu3yeTcs A Bcex npodeccuit/crenuanbHocTen
METOJOM pEIICHUSI KEWCOB, CBA3aHHBIX C IKOJOTHYECKOM OE€30MacHOCTHIO U OILICHKOM
MOCJICACTBUI  OBITOBOM M  TMPOU3BOJCTBEHHOM JEATETBHOCTH, COOTBETCTBYIOIICH
oTpacisiM Oyayieit mpodecCuoHaNbHOMN AeITeNFHOCTH 00yYatonuXCsl.

1.2. llesin ¥ nJIaHUpPYeMble Pe3yJabTaThl 0CBOCHUA IMCHUIIIHHBI:

1.2.1. Illeau u 3aaa4u JUCHUIIMHBI:

CopepxaHue mporpaMMbl  00111€00pa30BATEITLHON  JUCIUIUIMHBL  «XHUMHUS»
HAIPABJICHO Ha TOCTH)KEHHE CIEAYIOIUX HeJIei:

— dbopMupoBaHHE CHUCTEMBbl XUMUYECKHX 3HAHUW KaK  BaKHEUIIEH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JiexKar
KJIIOUEBBIC TOHATHA, (yHIAMEHTAIbHBIE 3aKOHBI M TEOPHUH XUMUM, OCBOCHHE S3BIKA
HAyKH, YCBOEHUE U TTOHUMAaHUE CYIIIHOCTH JOCTYIHBIX 0000IICHII MUPOBO33PEHYECKOTO
XapakTepa, O3HAKOMJICHHE C UCTOPUEHN UX Pa3BUTUS U CTAHOBIICHHUS;

- dbopMupoBaHHE U pa3BUTHE NPEJCTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BCIIECTB M XHUMHUYECKUX PEAKIUNA, HEOOXOMUMBIX HJisi MPUOOPETCHHs] yMEHUI
OPUEHTHPOBATHCS B MHPE BEIIECTB M XUMHYECKUX SIBICHUM, HMMEIOUIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U TOBCETHEBHOW KU3HU;

- pa3BUTHE YMEHUM M CIIOCOOOB JEATEIbHOCTHU, CBSI3aHHBIX C HAOIIOJIEHUEM
U OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOI0JeHuEeM TMpaBuwil 0e30MacHOTO
oOpalleHus ¢ BeIeCTBaMHU.

3aiaun JUCHUILINHBI:

1) chopMUpOBaTh TIOHMMAaHHUE 3aKOHOMEPHOCTEW MPOTEKAHHUSI XUMUYECKUX
MIPOIIECCOB U SIBJICHUM B OKpYXKAroOIIeH cpejie, a TAakKe MX CBSA3b C IETOCTHOM HaydyHOUH
KapTUHOM MHUpa U APYTUMHU €CTECTBEHHBIMU HAyKaMU;

2) pPa3BUTh YMEHHS COCTAaBJIATh (POPMYIIBI HEOPTAaHUYECKUX U OPraHHMYECKHX
BCIIIECTB, YPaBHEHUSI XUMHUYECKUX PEAKIUN, OOBSICHATH UX CMBICI, HHTEPIPETUPOBATH
pe3yAbTaThl XUMUUECKUX SKCIIEPUMEHTOB,

3) chopMupoBaTh  HABBIKM  TPOBEICHHS  MPOCTEHIIMX  XUMHUYECKUX
AKCMIEPUMEHTAIIbHBIX HCCIEIOBAHHI C COOII0IeHEM TPaBIl 0€30M1aCHOTO OOpaIeHHs C
BEIIECTBAMU U J1a0OPaTOpHBIM 000pyI0BaHHEM;

4) pa3BUTh YMEHUS HAaXOAUTh, AHAIM3UPOBATh U UCIIOJIH30BaTh HH(POPMAITHIO
XUMHUYECKOT0 XapakTepa M3 pazlu4yHbIX HH(GOPMALMOHHBIX HCTOYHUKOB, BKJIIOYAs
y4eOHYI0 JIUTepaTypy, Hay4YHbI€ MyOJIMKAUU U UHTEPHET-PECYPCHI;



5) chopMHPOBATH YMEHHUS POTHO3UPOBATH MOCIIEACTBHS CBOCH JESTEIHPHOCTH
U XUMHUYECKUX MPUPOAHBIX, OBITOBBIX W TMPOU3BOJICTBEHHBIX IMPOIECCOB, YYUTHIBAsS
BO3MOJKHBIE IKOJIOTUYECKHUE U COLIMAIIBHBIE BO3/ICICTBUS;

6) chopmMupoBaTh NOHUMAHUE 3HAYUMOCTU JOCTIKCHUN XUMHUYECKON HAyKHU
U TEXHOJIOTHUH [IJIi Pa3BUTUS COLMAIBHOW M MPOU3BOJCTBEHHOU cdep ¢ YMEHHEM
MPUBOJIUTH TPUMEPHI UX TPUMEHEHHUS B PA3TUYHBIX cepax KU3HU.

B pe3ynbprare ocBOCHUS TUCHHUILIAHBI O0Y4aIOUUNCS JOJKEeH 3HATh:

o 31 BaxxHelilIue XMMUYeCKHe MOHATHSA: BEIIECTBO, XUMHUECKUI 2JIEMEHT,
aTOM, MOJIEKYJa, OTHOCUTEIbHBIC aTOMHAs U MOJIEKYJISIPHAsE MacChl, MOH, AJUIOTPOMUS,
M30TOMNBI, XHWMHYECKasi CBS3b, OJIEKTPOOTPUIIATEIIBHOCTb, BAJIEHTHOCTb, CTEIECHb
OKHUCJICHHS, MOJIb, MOJISIpHAs Macca, MOJSIpHBIA 00bEeM Ta3000pa3HBIX BEIECTB,
BEIIIECTBA MOJIEKYJSIPHOTO M HEMOJEKYJISPHOTO CTPOCHUS, PAcCTBOPHI, SJIEKTPOJIHUT H
HEIJIEKTPOJIUT, BJIEKTPOJIUTHYECKAs IUCCOLUALMS, OKHUCIUTENb M BOCCTAHOBUTEIb,
OKHUCJICHHE€ W BOCCTAHOBJICHHE, TEIUIOBOM 3(PQEeKT peakiuu, CKOPOCTh XUMHYECKON
peaKiy, KaTaliu3, XUMHYECKOE PAaBHOBECHE, YIJIEPOIHBIN CKeNeT, (PYHKIHMOHAIbHAsS
rpyIIa, U30Mepusi, TOMOJIOTHS;

o 32 oCHOBHBIE 3aKOHbI XMMHH: COXPAHECHHSI MAaCChl BEIIECTB, MOCTOSHCTBA
cocTraBa BellecTs, [lepponnueckuii 3akon (.M. Menneneena;

o 33 ocHOBHbIC TeOPUM XMMHM: XUMUYECKOW CBSI3U, JIEKTPOIUTHUECKOMN
JUCCOIMAIINN, CTPOCHHSI OPTAaHUYECKUX U HEOPTAaHUUECKUX COCTUHECHU;

o 34 BaxHeiillne BelleCTBA M MAaTepHAJbl: BaXXHEWIIWE METaIbl U
CIUJIaBbI; CE€pHAasi, COJIsTHAs, a30THAs M YKCYCHas KUCIIOTHI, OJaropoJHbIE Ta3bl, BOJIOPO/I,
KHUCTIOPOJI, TaJOTEHBI, IEJOYHbIE METAJUIbl; OCHOBHBIC, KHCIOTHBIE U aM(oTepHbIE
OKCH/JIbI M TUAPOKCH]IBI, IIIEJI0YH, YTIEKUCIIBIA U YrapHbIi ra3bl, CEpHUCTBIN ra3, aMMHUAK,
BOJIa, NIPUPOJIHBIN Ta3, METaH, 3TaH, ATWJICH, alleTWICH, XJIOpUJ HaTpus, KapOoHAT U
ruipokapOoHaT HaTpus, KapOboHaT U ¢ocdaTr Kambpiusi, OESH30J, METAHOA U ITAHOII,
CJIOXHBIE A(UPHI, XUPBI, MbUIa, MOHOCaxapuibl (IJIIOKO3a), AUcaxapuibl (caxaposa),
noiucaxapuasl  (Kpaxmal W UEeJUTI0J03a), AaHWINH, AaMUHOKUCIOTBI,  OeiKu,
HCKYCCTBEHHBIE 1 CHUHTETUYECKHUE BOJIOKHA, KayuyKH, IJIACTMACCHI.

B pesynbpTaTe 0cCBOCHUS JUCIUTIIUHBI O0YUAIOITUICS J0JIKEH YMETh:

o Y1 Ha3pBaTh: H3y4y€HHbIE BeElleCTBA 1O TPUBHUAIBHOM  WIH
MEKTYHapOIHON HOMEHKJIATYpE;

o VY2 onpeneasitb: BaJCHTHOCTh W CTENEHb OKHUCICHHS XHUMHUYECKHUX
AJIEMEHTOB, TUI XUMHUYECKOW CBSI3U B COCJAMHEHUSIX, 3apsii HOHA, XapakKTep Cpeabl B
BOJHBIX PACTBOpPaX HEOPraHMYECKUX M OPTaHMYECKUX COCTUHCHHM, OKHUCIUTEIb U
BOCCTAHOBUTEIb, MPUHAJUICKHOCTh BEIIECTB K pa3HbIM KJlacCaM HEOPraHUYECKUX U
OpraHNYeCKUX COCIUHEHUN;

o Y3 xapakTepu3oBaTh: AJIEMEHTHI MaJbIX NEPUOJOB MO UX IMOJOKEHUIO B
[Tepuoguueckoii cucteme J[.M. Menneneesa; oOime XUMHUYECKHE CBOMCTBA METAJUIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTraHWYECKUX M OPraHWYECKHX COCIUHCHHIA;
CTPOCHHE M XUMHUYECKHE CBONCTBA HM3YYEHHBIX HEOPraHUYECKUX U OPraHUYEeCKHUX
COCIMHEHUH;



o Y4 00bACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOEHUS,
MPUPOJY XUMUYECKOW CBA3M (MOHHOM KOBAJCHTHOM, METaJUIMUYECKON U BOJOPOJHON),
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKINU U TMOJOKEHHE XUMUUYECKOTO PaBHOBECHS
OT pa3IU4HbIX (PAKTOPOB;

. YS BBINOJIHATHL XUMHYECKMH OJKCIHEPHUMEHT: II0 pPacllO3HAaBAHUIO
BOKHEUIIINX HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHUM;

o Y6 npoBoAWTB: CAMOCTOSITENIBHBI MOMCK XUMHUYECKOW HH(pOpMaluu ¢
UCIIOJIb30BAHMEM  PA3JIMYHBIX  HMCTOYHHUKOB  (HAYYHO-TIONYJSPHBIX  W3/IaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCHOJB30BaTh KOMIIBIOTEPHbBIE
TEXHOJIOTUH U1 00pabOTKU U Mepeaur XUMUYECKON HH(OPMAIIMK U ee MPeICTaBIeHUs
B Pa3JIM4YHbIX (hopmax;

o Y7 cBsA3bIBaTB: U3YYCHHBIM MaTepual co cBoed mpodeccrnoHanbHOU
NeSITeTbHOCTBIO;

o Y8 pemarb: pacueTHble 3a7auyd MO XHUMHUYECKUM QopMyliaM U
YpaBHEHUSIM.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHsI 00uIe00pa3oBaTeNbHOM
aucHUIUIMHBI B c00TBeTCTBHH ¢ ®I'OC CITIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue o0IIeO0O0pa3oBaTeNbHas AUCIMILUINHA «XUMHUS» HMEET TpHU
dbopmupoBanuu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, mpeacTtaBieHHBIX B
AKTyaJIN3UPOBAHHBIX or'ocC CIIO o npodeccun/cnennanTbHOCTH.



Koa n
HAHMEHOBaHMHE
¢GopmMupyembIx
KOMIIeTeHI U

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIHHBI

Oo01mue

JAucuunimHapHbie

OK 01. Beibupats
CIOCOOBI PELICHUS
3amau
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HNPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

JINYHOCTHBIE Pe3yJIbTAThI
YacTH:

TPY0BOr0 BOCIIUTAHUSA:
TOTOBHOCTh K TPY/AY, OCO3HAHHUE LIEHHOCTH MacTEpCTBa,
TPYIOIO0ue;

TOTOBHOCTH K aKTHMBHOH NE€ATEIbHOCTH TEXHOJIOTHUECKOH
u COLMAILHOM HaIpPaBJICHHOCTH, CIIOCOOHOCTH
WHULMUPOBATh,  IUIAHUPOBATH W CaMOCTOSTEIBHO
BBITIOJHSATH TaKYIO JIESTEIBHOCTH;

WHTEpPEC K pa3uuHbIM chepam mnpodeccuoHaaIbHOM
EITEIbHOCTH.

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:
Osianenue YHHBEPCAIbHBIMH Y4eOHBIMHU
NMO3HABATEJIbHBIMH I1eliCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOSITENIbHO (HOPMYJTUPOBaTh W aKTyaIHM3UPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK UM OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukauu u 00001eHNS;
OTIPENIETIATh 1NN NIeATeIbHOCTH, 33J]aBaTh MapaMeTphl U
KPUTEPHUU UX JTIOCTHIKCHUS;
BBISIBJISITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBICHUSX;
BHOCHTH KOPPEKTHBBI B JICATEIBHOCTh, OICHUBATH
COOTBETCTBUE pE3yJNbTAaTOB IEJSIM, OLIEHWBAaTh PHUCKU
MHOCJENCTBUN JIEITEILHOCTH.

0) 0a3oBbIe HCCIeN0BaATEIbCKHE IEHiCTBUS:

BIIAJICTh  HABbIKAMU  y4e€OHO-HCCIIEIOBATEILCKOU U

AOJIKHBI  OTPaKaThb B

MIPpOTUBOPCUUA B

JAucuMiinHapHble pe3yJbTAThbl J0JKHBI OTPAXKATh:

IIP6 01. chopMUPOBAHHOCTH MPEICTABICHUN: O XUMUYCCKOM
COCTABJISIFOLEH E€CTECTBEHHOHAy4YHOW KapTUHBl MHUpPA, POJIH
XMMHAM B TO3HAaHWU SIBICHUH MpPHUPOIBI, B (HOPMUPOBAHHU
MBILIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (yHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW JJIsi pEeIIeHUus MPAKTUYECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

IIP6 02. BiaseHue CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET:  OCHOBOIOJIATalOIIME  MOHATUS  (XMMHYECKUH
JJIEMEHT, aToOM, JJIeKTpOHHas o00olo4Yka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJ1a, BAJIEHTHOCTbD,
INEKTPOOTPHULATENBLHOCTD, CTENEHb OKHUCIEHHS, XMUMHUYECKas
CBS3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTrIepOoaHbIN
ckeneT, (YHKUMOHAJNbHAs TpyNNa, pajaukaig, H30MepHs,
M30MEpbl, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCJIOPO/- U a30TCOJEp)Kalle COEAMHEHUs, OUOIOTHYECKU
aKTUBHbBIE BellecTBa (YIJEBOJbI, XHUPbI, OCJIKH), MOHOMED,
IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIE
COEIMHEHMS, KPUCTAJUIMUECKasl pelIeTKa, TUIbl XUMHUYECKHX
peaxkuui (OKHCIHUTENBHO-BOCCTAHOBUTENbHBIE, IK30-U
SHJOTEPMHUUYECKHE, pEeaKIMd HWOHHOrO0 oO0MeHa), pacTBOp,
INEKTPOJINUTHI, HEAJIEKTPOJIUTHI, JNEKTPOJINTUYECKAS
JTUCCOLMAIMs, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakIMi, XUMHUYECKOE pPaBHOBECHE), TEOPUU H
3aKOHBI (T€OpUs XUMHUYECKOTO CTPOEHHSI OpraHu4ecKuX
BemiectB  A.M. bByrtnepoBa, Teopus 3IEKTPOIUTUYECKOU
nyccounanuu, nepuoandeckuit 3akon .M. MenneneeBa, 3aKkoH
COXPAHEHHs MAacChl), 3aKOHOMEPHOCTH, CUMBOJUYECKHUH SI3bIK
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NPOCKTHON  JICATENBHOCTH, HABBIKAMU  pa3pelICHUs
npo0Jem;

BBISIBIISITh NPUYHHHO-CJIC/ICTBCHHBIC CBSI3U "
aKTyaJlM3UpOBaTh 3a/iadyy, BBIIBUTATh THIIOTE3y €€

pelIeHUs,, HAaXOAWTh apPryMEHTHI [UJIS JI0Ka3aTeJIbCTBA
CBOMX YTBEp>KICHHM, 3a/aBaTh MapaMeTpbl U KPUTEpUU
pelIeHus;

AHAIM3UPOBATh TMOJTYYCHHBIE B XOJI€ PELICHHUS 3aJa4yu
pe3yNbTaThl, KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX;

yMETh MEPEHOCUTh 3HAHMS B TO3HABATEIBHYID U
MPAKTHYECKYIO 00JaCTH KU3HEIEATEILHOCTH.

XUMHH, (PAKTOJIOTHYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe,
MONMy4YeHUH U 0Oe30MacHOM  HCIOJIb30BaHUM  BAKHEHUIIMX
HEOPraHUYECKUX M OpraHMYeCKHX BeUIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0OBEKA;

ITP6 03. chopMUpPOBaHHOCTH YMEHUH BBISBJIATH XapaKTEPHBIE
MPU3HAKA W B3aUMOCBSI3b HM3YYCHHBIX MOHSATHH, MPUMEHSITh
COOTBETCTBYIOIIIME IIOHATHUS NIPU ONUCAHUU CTPOCHUS W
CBOMCTB HEOPraHUYECKHX W OPraHWYECKUX BEHIECTB U UX
NIPEBPAILCHN; BBIABISITH B3aUMOCBS3b XMMHUYECKUX 3HAHUU C
MOHSATUSMU U TIPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYUHBIX
IIPEIMETOB;

IIP6 04. chopMHPOBAHHOCTL YMEHHH  HCIIOJIB30BaTh
HAaMMEHOBAHMSI XUMHUYECKHX COEIMHEHUM MEXIYHApPOJHOIrO
COK03a TEOPETHUYECKOW M INPUKIATHOM XMMHHU U TPUBUAIBHBIC
HA3BaHUS BaXXHEHIIMX BEIIECTB (ITHJICH, alleTUJICH, TIUIEPHH,
¢beHon, popmanpaerua, YKCyCHas KHUCIOTa, TIUIHMH, YrapHBIH
ra3, yrjIeKUCJbId ra3, aMMUaK, TalleHas M3BECTb, HeramieHas
W3BECTh, MHUTHEBAs COJIa M JPYruX), COCTABIATH (DOPMYIIBI
HEOPraHUYECKNUX ¥ OPraHWYECKUX BEIIECTB, YPAaBHECHHS
XUMHYECKHUX PEeaKIHid, OOBSICHATh MX CMBICHT; MOATBEPKAATh
XapaKTepHbIC XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aMHUCSIMU YPAaBHEHH
XUMHYECKUX PEAKIIU;

IIP6 05. cdopmMupoBaHHOCTH yMEHUH  YCTaHABIUBATH
MIPUHAJIC)KHOCTh W3YYCHHBIX HEOPTaHUYECKUX "
OpPraHMYECKUX BEIECTB K OMPEEIECHHBIM KJlaccaM U TpyIIaM
COCJMHEHMH, XapaKTEpU30BaTh HUX COCTaB W BaXKHEHIIUE
CBOMCTBa;  ONpenensTh  BUABL  XMMHUYECKHX  CBs3eil
(koBaneHTHAsI, MOHHAS, METAJIMYECKas, BOJOPOIHAS), THIIbI
KPUCTAINIMYECKUX PEIIETOK BEHIeCTB; KJIacCU(DUIIUPOBATH
XUMUYECKUE PEAKIIHH;

IIP6 07. chopMUpOBaHHOCTh YMEHUN MPOBOJIUTH PACUEThI MO
XUMUYECKUM (OpMyJaM M YPAaBHEHHSIM XUMUYECKHX PEaKIUil
C HCMOJb30BAaHUEM (PU3NYECKUX BEIUYHH, XapaKTePU3YIOIINX
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BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, oObema
(HOpMaJIbHbIE ~ YCIIOBMSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUS Ui NPUHATUA
peH_ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CHUTYyallUAdX, CBA3AHHBIX C
BEILIECTBAMU U X IPUMEHEHUEM.

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE
CpEJICTBA MIOUCKA,
aHayu3a u
UHTEPIpETaun
uHpopmanuu u
MH(pOpMalLlMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 32,144
npodeccuoHaNbHOM
JeSITeTbHOCTH

JInuHOCTHBIE pe3yJIbTaThl
4yacTu:

LEHHOCTH HAYYHOI'0 NO3HAHHUS:

c(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY  YpPOBHIO  pa3BUTHS  HAyKdu U
OOLIECTBEHHON MPaKTUKHU, OCHOBAHHOIO Ha JHUaliore
KYJIBTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MUPE;
COBEpILEHCTBOBAHHE
KyJbTYypbl Kak CpeJCcTBa
JIOJIbMU U IT0O3HAHUS MUpA.
MeTanpeaMeTHble pe3yJIbTaThl J0JKHbI 0TPAXKATH:
OBananenue YHHMBEpPCAJIbHBIMH Y4eOHBIMU
NO3HABATEJIbHBIMH NeHCTBUAMHU:

B) padoTa ¢ unopmaumeii:

AOJIZKHBI  OTpa*kaTb B

SI3LIKOBOU " YUTATEIbCKOU
B3aUMOJCICTBUA  MEXKIY

BIaACTh HaBBIKaMH IMOJIy4YCHUA I/IHCI)OpMaI_[I/II/I us3
HNCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYIICCTBJIATL IIOHMCK, aHajlinu3, CUCTECMATU3alUI0 U

MHTEpHpeTannio HH(HOpMaIMK Pa3InYHbIX BUJIOB U (popm
IpeJICTaBICHMUS;

CO3/1aBaTh TEKCThl B Pa3IMUYHBIX (opMarax C ydeToM
Ha3HaueHus MH(OpMamMM M LEJNEeBOH  ayAuTOpHH,
BbIOMpas ONTUMaJbHYIO (OpMYy TMpEACTaBICHUS U
BU3YaIM3aluy;

OLICHUBATh TOCTOBEPHOCTH, JIETMTUMHOCTh HH(OpMaILINH,
€€ COOTBETCTBHE TMPABOBBIM M MOPaAIbHO-3TUYECKUM

JucuMniauHapHble (NMpeIMeTHbIE) Pe3yJabTaThbl U J0JKHBI
0TpPaKaTh:

IIP0 06. BiageHUME OCHOBHBIMM METO/IaMU HAyYHOT'O MO3HAHUS
BEIIECTB M XMMHUYECKHUX SIBICHHU (HAOIOJCHHE, W3MEPCHUE,
HKCHEPUMEHT, MOJICITUPOBAHHE);

I1P6 07. chopMHPOBAaHHOCTh YMEHHUI MPOBOJUTH PACUYETHI TI0
XUMHAYECKHM (OpMyJiaM M ypaBHEHHSM XUMHUYECKUX PEaKIIHiA
C HCIIOJIb30BaHHEM (U3NYCCKUX BEIIMYHMH, XapaKTCPU3YIOIIUX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, oObema
(HOpMasbHBIC  yCJIOBHSI) TIa30B, KOJMYECTBA BEIICCTBA;
UCTIOJIb30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS UIS MPUHATHS
pELICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIIMSX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

IIP6 08. cdopMUPOBAHHOCT, YMEHUW IUIAHUPOBATh W
BBIMIOJIHATE ~ XUMHUYECKHUH  OKCIIEpUMEHT  (TIpeBpalieHus
OpPraHUYECKUX BEIECTB NPHU HArpeBaHUU, MMOIyUYEHHE STUIIEHA

W U3Y4YCHHE €ro CBOMCTB, KadyeCTBEHHBIE pEaKIUU Ha
aNbACTUIbI, KpaxMmal, YKCYCHYIO KHCIOTYy; J€HaTypauus
OCJIKOB TpPU HAarpeBaHWUM, IIBETHBIE pPEaKIMU OEIKOB;

IPOBOJIUTH pEaKIUH HOHHOIO OOMEHa, ONpEeNeNsTh Cpeay
BOJHBIX PAaCTBOPOB, KAaYECTBEHHbIE pPEAKIUU Ha CyibdaT-,
KapOoOHAT- M XJIOpUA-aHHOHBI, HA KAaTHOH aMMOHMS; pelIaTh
SKCIEpUMEHTabHBIE 3a7aun 1o TemaM "Meramisl" U
"Hemetamnsl") B COOTBETCTBUM C NPAaBWJIAMU TEXHUKHU
0e30macHOCTH  TpH  OOpalleHHuH  C  BEHIECTBAMH |
1a00paTOpHBIM 00OPY/ZOBAaHHEM; TPEICTABIATh PE3YJIbTAThI
XUMHYECKOI0 JKCIIEpUMEHTa B (opme 3alucu ypaBHEHUM

HOpMaM;
BUAJICTh  HABBIKAMM  PACTIO3HABAHWS ¥ sammurer | COOTBETCTBYIOIINX pPEaKuui u (dbopMynupoBaTh BBIBOJABI Ha
uHopManuy, MH(OPMALIMOHHOM 6esomacHocty | OCHOBE ITHX PESYIITATOB,
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JIMYHOCTH.

IMP6 09. chopMHUPOBAHHOCTL yMEHHS  AHAIU3UPOBATH
XUMHYECKYI0  HH(POpPMAIMIO, TMOJy4aeMyl0 H3  pa3HBIX
UCTOYHUKOB (cpeacTB MaccoBoi mHpopManuu, cetb HTepHer

U Apyrue).

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paboTatb B
KOJUIEKTUBE U
KOMaH/1e

JINYHOCTHBIE pe3yJbTaTbl JO/IZKHBI OTpakaTb B
yacTu:

Ipa;kKIaHCKOT0 BOCIIUTAHUA:

T'OTOBHOCTDH BCCTHU COBMCCTHYIO JCATCIIBHOCTD B

HWHTEpecax rpakIaHCKOro OOIIeCTBa;

yMeHUe B3aMMO/ICHCTBOBATh c COLMaILHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C HX (QYHKIUAMHA U
Ha3HAYECHHUEM.

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:
OBiajeHue yHMBEPCAJbHBIMH KOMMYHMKATHBHBIMH
JeHCTBUSIMMU

0) coBMecTHAs1 1eATeIbHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U
WHIUBUTyaJIbHON PabOTHI;

MPUHUMATh (S 078 COBMECTHOM JIeSITeIIbHOCTH,
OpraHU30BBIBaTh U KOOPJAMHUPOBATH JECUCTBUS MO €€
JOCTH>KEHHIO: COCTABIIATH IJIAH JIEUCTBUM, pacIpelesaTh

PO C YyYeTOM MHEHUH YYaCTHHKOB O0OCYXIaTh
pe3yabTaThl COBMECTHOU PabOTHI.

OBinaseHue  yHMBeEpPCAJIbHBIMH peryJassTUBHBIMH
JeHCTBHSIMM

r) NIPpUHATHE Ce0A M APYTHUX JHOJCH:

IIPUHUMATh MOTHBBI M APTYMEHTHI APYIMX JIOJIEH IpH
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

IIpU3HaBaThb CBOE IIPaBO M NPaBO JPYIHX JIIOJAEH Ha
OIINOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMaTb MHpP C TO3ULUU
JPYTOro 4ej0BeKa.

I[I/ICIII/II[.]'[I/IHapHLIe (HpeHMeTHLIe) pe3yJbTaTbl U JOJIKHBI

0TpPaKaTh:
IIP6 08. chopMUPOBAHHOCT, YMEHUW IUIAHUPOBATh W
BBIIIOJIHATh ~ XUMHYECKHH  JKCHEpUMEHT  (TpeBpalicHuUs

OpTraHU4YCCKUX BCHICCTB IPU HArpCBaHUU, IMOJTYUYCHUC OTUJICHA

U H3yYEHHUE €ro CBOWCTB, KAueCTBEHHbIC pEAaKIUU Ha
aNbJETUIbl, KpaxMall, YKCYCHYIO KHUCJIOTY; JE€HaTypauus
OCeKOB TMpU HArpeBaHUM, IIBETHBbIE pEaKIUU OEIKOB;

MPOBOJIUTh PEAKIIMM HOHHOTO OOMEHA, OMNpEeNeisaTh Cpexy
BOJIHBIX PAacTBOPOB, Ka4eCTBCHHBIE PEAKIMM Ha Cyibdar-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHMS, pelIaTh
SKCIEpUMEHTAIbHBIE 3afaud 1o TeMaMm "Metamwnsl" u
"Hemeramnbl") B COOTBETCTBMM C TMpaBWIAMHU TEXHHKH
0e30macHOCTH  TpH  OOpalleHHuH C  BEHIECTBAMH |
71a00paTOpHBIM 00OpYIOBaHUEM; IMPEACTABIATh PE3yIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIMX peakuuii u (GopmMynupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB.
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OK 07.
CopeiicTBOBaThH
COXpaHEHHIO
OKpYKarolleu Cpeibl,
pecypcocOepeKeHHUIO,
OPUMEHSTH 3HaHUS 00
W3MEHCHHUHU KJIMMAaTa,
HPUHIUITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3 pexTruBHO
JIECTBOBATH B
Ype3BbIUATHBIX
CUTYaITUIX

JInuyHOCTHBIE pe3yJbTaThl JOJKHbI OTPakaTh B
YacTH:

IKOJIOTHYECKOr0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTb 9KOJIOTMUYECKOMN KYJbTYpBI,
IIOHMMAaHUE BIIUSIHUSA COLIMAJIbHO-9KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHONW U COLUAIBHON
cpenbl, OCO3HaHUE r11006a7IbHOTO XapakTepa
9KOJIOTUYECKUX MPOoOdIIeM;

IUIAHUPOBAHME M OCYLIECTBIICHHE  JEHUCTBUM B
OKpYKalIlleW cpele Ha OCHOBE 3HAHUA  LeleH

YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTMBHOE HEIPUATHUE JEHCTBHUM, NPHUHOCAIIUX Bpex
OKpYKaroIleH cpese;

YMEHHE IIPOrHO3UPOBATh
JKOJIOTHYECKHE IIOCIIEICTBHUS
JIEHCTBHM, IPEJOTBPALLATh UX.
MeTtanpeameTHbie pe3yJbTaThl JOIKHBI OTPAKATH:

He6Har0HpI/IHTHLIe
MpCaAIpUHUMACMbIX

OBananenue YHHMBEpPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMH JeHCTBUSIMU:

B) padoTa ¢ unopmaumeii:

HCII0JIb30BaTh CpelcTBa UH(POPMALIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTUH B peleHnn
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3agad ¢ coOMoJieHHeM TpeOOBaHHWN  SPrOHOMMKH,

TEXHUKU 0€30IaCHOCTH, T'MTHUEHBI, pecypcocOepeKeHus,
MPABOBBIX M ITHUYECKUX HOPM, HOPM HHGOPMAIMOHHON
0€30I1aCHOCTH.

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTaTbhl M OJKHBI
0TPakKATH:

ITP6 01. chopMHUPOBAHHOCTH MPEACTABICHUN: O XHMHYECKOM
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU
XUMHUHM B T[O3HAHUM SIBICHUNH NPUPOIBI, B (OPMUPOBAHUU
MBIIIJICHASI W KYJIbTYPbl JUYHOCTH, €€ (yHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOJUMOW JJIsi pEelIeHUs MPAKTUYECKUX
3a/1a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IP6 10. chopmupoBaHHOCTH YMEHHI COONIOAATH IpaBUia
9KOJIOTHUECKH IIeJIeCO00pa3HOro TMOBeIeHUs B OBITY H
TPYAOBOM JESATENHOCTH B LIEJIIX COXPAHEHUS CBOETO 3/10pPOBbS
U OKpYXarollel NpUPOTHON Cpelbl; yYUTHIBATH OIMACHOCTH

BO3IIGI710TBPI$I Ha JKHMBBIC OpPraHu3MbI OIPCACIICHHBIX BCIICCTB,
IIOHUMas  CMBICII  IIOKa3aTCJIsd HpeﬂeHbHOﬁ I[OHYCTHMOﬁ
KOHLCHTpAIUH.

K 1.1. BpinonHAaTh
paboThl MO MOHTaXy
AIEKTPONPOBOAOK
BCEX BHUIOB (KpoMme
MIPOBOJIOK BO
B3PBIBOOTIACHBIX
30HAX).

3HaTh:

CXEMBbl  YIPABIECHUS  JIJIEKTPUYECKUM  OCBEILECHHEM;
OpraHU3alMI0 OCBELICHUS XUIBIX, aJMUHUCTPATUBHBIX,
OOLIECTBEHHBIX M MPOMBILIUICHHBIX 3/IaHUN; YCTPOICTBO,
IpaBuja 3apsAIKM WM YCTAaHOBKH CBETUIIBHUKOB BCEX
BUJIOB; TpaBWJia IO OXpaHe Tpyaa U TpeOoBaHUS
IIPOMBIIUICHHOU i M10KapHOU 0€301acCHOCTH,

IIP6 06. BageHne OCHOBHBIMH METOJaMU HAy4YHOTO IMO3HAHUS
BEIIECTB U XUMUYECKHX SIBIICHUN (HAOIIOCHIE, U3MEPEHHUE,
SKCIEPUMEHT, MOJEIUPOBAHNUE);

IIP6 09. chopMupoBaHHOCTH YMEHHS aHATU3UPOBATH
XUMHYECKYIO HH(OPMAIIHIO, TTOY4aeMYI0 U3 Pa3HBIX
HWCTOYHHUKOB (CpelicTB MaccoBor nH(popmariuu, cetb UuTepHeT

U Ipyrue).
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IIPOU3BOJCTBEHHOMN CaHUTapuu npu MOHTAaXe
OCBETUTEIBHBIX AJIEKTPOIPOBOJIOK U 00OPYI0BAHMUS;

TpeOOBaHUSI OXpaHbl Tpyia MpU paboTe Ha BBICOTE; THUIIbI
AJIEKTPONPOBOJOK M TEXHOJOTHUIO HX BBIOJIHECHHUS;
IpaBUja YTEHUS DIIEKTPUYECKUX MPUHLMUIHAIBHBIX M
MOHTQXHBIX CXEM; MpPaBHJIA U3TOTOBJICHUS JCTaJIeU st

KpEIUIeHUS 3EKTPOOOOPYIOBAHMUS; COpPTaMEHTHI
MaTepHaJioB, UCIOJb3yEeMbIX ISl U3TOTOBJICHUS JeTanei
KpEIUIeHUS 3NEKTPOOOOPYIOBAHUS; npaBmiia

MOJIb30BAHUS  DIIEKTPUPHUIIUPOBAHHBIM HHCTPYMEHTOM;
mpaBWJia YCTaHOBKHM JeTajell KpeIuleHHus; MpaBuiia
MPOKJIAJIKK CTaIbHBIX, IIACTMACCOBBIX TPYO B O0po3max,
no 1moiy, cTeHaMm, ¢epmaMm, KOJOHHaM, KaOelbHBIX
JIOTKOB, Tep(HOPUPOBAHHBIX MOHTAXHBIX Mpoduieit u
CTaJIbHBIX KOPOOOB; MpaBMJia MOHTa)Ka CEeTEH 3a3eMIIeHUs
U 3aHYJSIOMUX YCTPOWCTB; HAMMEHOBAaHWE, Ha3HAUCHUE
U CrocoObl MPUMEHEHHs] PYYHOTO HHCTPYMEHTa MJis
MIPOKJIAJIKU CTAJIbHBIX, IJIACTMACCOBBIX TPYO B O0po3aax,
IO TT0JTy, CTEHAM,

bepmam, KOJIOHHAM, KaOeIbHbBIX JIOTKOB,
nepGOpPUPOBAHHBIX MOHTKHBIX MPO(HIIEH M CTATbHBIX
KOpoOOB; HaMMEHOBaHWE, Ha3HAYEHHE U CHOCOOBI
NPUMECHEHHUS  PYYHOTO M DJICKTPU(DHUIIMPOBAHHOTO
PY4YHOTO MHCTPYMEHTA JJI1 MOHTa)ka CeTel 3a3eMIIeHUs U
3aHYJISIFOIINX YCTPOMCTB.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM

JUCHUIIJIMHBI OY .12 XUMUA

2.1. O0beM IMCUMILIMHBI U BBl y4e0HOI padoThl

. O0bem B
Buna yueOHoii padoThl
yacax
O0bém o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
Conep:kaHue y4eOHOT0 MaTepHuaJia 62
BT. 4..
TEOPETUYECKUE 3aHATUI 34
IIPAaKTUYECKUE 3aHATUS 18
1abopaTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE pabOThI 4
IIpodeccnonanbHO OPHEHTHPOBAHHOE COlep:KaHMe (Conep:KaHue 8
MPUKJIAJTHOT0 MOYJIsA)
BT. Y.
TEOPETUYECKUE 3aHATHS 4
IIPAKTUYECKUE 3aHATUS 4
IIpome:xxyTounast arrecranus (AuddepeHIMPOBAHHbIN 3a4eT) 2
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2.2. TemaTn4ecKkuii MJIaH U coAep:kanne yueOHou nucuumianabl OY /1, 12 Xumus

HaumenoBanue Copaepxxanue yuyeOHOro Mmarepuasia (0OCHOBHOe M NPOo(decCHOHAILHO OPHEHTHPOBAaHHOe), | O0béM | PopMupyemble
Pa3iesIoB U TeM JIa00pPATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJ/Ib 4acoB | KOMIICTEHIHH
1 2 3 4
Coaep:xanue yueOHOT0o MaTepHaJia 63
Pasznea 1. Teopernueckue 0CHOBbI XUMUM 15
Tema 1.1. Copneprxanue yuyeOHOro MaTepuaJa 2 OK 01
OcHOBHbIE XuUMUYeCKUN  dneMeHT. AToMm. Sapo artoma, U30TOMBI. DJEKTpPOHHAs  00O0JIOYKa.
XMMHUYECKHE TIOHATHS |DHEPTreTHUECKUe YPOBHH, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d- ameMeHTbl. OCOOCHHOCTH 1
U 3aKOHBI, CTPOCHME |paclipe/ielIeHUs JIEKTPOHOB 110 OpPOUTAISIM B aTOMax 3JEMEHTOB NEPBBIX YETBIPEX MEPUOJIOB.
aTOMOB  XMMMYECKUX | DIEKTpOHHAs KOHPHUTypanus aToMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
3JIEMEHTOB IIpakTHYecKue 3aHATHS

[Tpaktuyeckas pabora Nel. «OCHOBHBIE KOJMUYECTBEHHBIE 3aKOHbI B XMMHMU M pacueTsl IO

YPaBHEHUSAM XUMHUECKHUX PEAKIIUI.

OTHOCHUTENBHBIE aTOMHAsI U MOJIEKYJIsipHas Macchl. MossipHas macca. KonndectBo Bemiectsa. | 1

MaccoBast n0:1s BemiecTBa. 3akoH ABorajapo. MoisipHblii 00beM razoB. OTHOCHUTEIbHAs

IUIOTHOCTh Ta3oB. PacdeTsl MO ypaBHEHUSAM XUMHUYECKHX pEaKUUd C HCIOJIb30BAHUEM

MacCOBOM J0JIM BELIECTBA, 00beMa (HOpMaJIbHbIE YCIOBHSI) Fa30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copepxanue yueOHOIro MaTepuasa 2 OK 01
[Teproanueckuii IIpakTHYecKHe 3aHATHS OK 02
3aKOH u ([Ipaktiueckas padota Ne2. «/3yueHne nepruoJUECKUX 3aKOHOMEPHOCTEH U MX B3aUMOCBS3U IK 1.1
[Teprnonnveckas CO CTPOEHUEM ATOMOB.
cuUcTeMa XUMH4YECKHX |[leproguueckast cucrema xumudeckux aeMeHToB [[.J. MenneneeBa. CBsA3b EpHOIUIECKOTO
snementoB  JI.  W. [3akonma u ITlepmoguyeckoil CHCTEMBI XHMHYECKHX 3JEMEHTOB C COBPEMEHHOW TeopHei
MenieneeBa, UX CBA3b |CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHUYECKHX 3JIEMCHTOB,
c COBPEMEHHOM |00pa3yeMbIX UMH MPOCTHIX W CIOKHBIX BEIIECTB IO TPYyIaM W mepuojaam llepuoauyeckoii| 2
TEOpHUen CTPOCHHS |CUCTEMbI. 3HAUEHUE NEPUOAMYECKOrO 3aKOHAa M CUCTEMBI XUMHUYecKux siemeHToB J[.M.
aTOMOB MeneneeBa B pa3BUTHH HAYKH.

YcraHOBIIEHUE CBSI3UM MEXKIY CTPOCHUEM aTOMOB XUMHUYECKHUX DJIEMEHTOB U NEPUOJUYECKUM
U3MECHEHHUEM CBOMCTB XHUMHYECKMX OJJIEMEHTOB M MX COCIUHEHUH B COOTBETCTBHM C
nosnoxenueM  Ilepuoguyeckon CUCTEMBI. Pemienne  mpakTUKO-OPUEHTUPOBAHHBIX

TCOPCTUUCCKUX 3az[aHm71 Ha XapakTCpu3aluilo XUMHUYCCKUX JSJICMCHTOB «Mertaummyeckue /
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HEMETAJUIMYECKUE CBOMCTBA XUMHUYECKMX JJIEMEHTOB B COOTBETCTBMM C HMX 3JIEKTPOHHBIM
CTPOCHHEM M IIOJOKEHHEM B IIEPUOAUYECKOM CHUCTEME XHMHMUYECKUX diemeHToB JI.H.
Meunpgeneesay»

Tema 1.3.

CrpoeHune  BemecTBa
u pupo/Ia
XUMHYECKOH  CBSI3M.
Muoroob6pasue
BEIIIECTB

Coaep:xanue yueOHOTro MaTepHaJia

Crpoenue BemiecTBa. XUMUYECKas CBA3b. BHIbl XHMHUYECKOM CBS3M (KOBaJIEHTHAs
HENoJIsipHasl U MOJspHAsl, HOHHAs, METaJUITMYecKas). MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOM
XUMHUYECKOH CBsI3HM (OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN). BogopoaHas cBsi3b. BaleHTHOCTS.
DIEKTPOOTpULIATENBHOCT. CTENEHb OKUCIEHHs. FIOHBI: KATHOHBI M AHHOHBI

HpaKaneCRue 3aHATHSA

[TpakTueckas pabota Ne3. «CTpoeHue BelecTBa U Mpupoia XUMUUYECKOM CBSI3U».
JlemoHcTpanust Mojeneld KpUCTAJUIMYECKUX PELIETOK: MOHHOM (XJIOpuJ HaTpus), aTOMHOMN
(rpadut u anMasz), MOJIEKYJISIpHOH (YTJIEKHUCIBIN a3, HOA), METAITNYECKON (HATpHii, MarHUii,
Menb). Pemenne mpakTHUecKuX 3a1aHui Ha COCTAaBIICHHUE DIIEKTPOHHO-TpaguuecKkux Gopmy
3J1IeMEeHTOB 1—4 nepruo0B

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIaTypa
HEOPraHUYECKUX
BEILIECTB

Conep:xanue yueOHOT0 MaTepHaJia

Knaccugukanus HeopraHuyeckux BemiecTB. HoMeHKIaTypa HEOPraHMYECKHX BEIIECTB
(oKcHIBI, THAPOKCHUBI, KUCIOTHI, CONM). BeliecTBa MOJEKYISIpHOTO M HEMOJEKYJISIPHOTO
CTpOEHUs. ArperatHble COCTOSHUS BemlecTBa. Kpucrammnueckue M amMopgHBIE BELIECTBA.
3aKOH TMOCTOSHCTBA COCTaBa BEIIECTBA. THMbI KPHUCTAUIMYECKUX PEIIETOK (aToMHas,
MOJIEKYJIsIpHasi, HMOHHAs, MeTa/yInuyeckas). 3aBUCUMOCTb CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON pEIIETKH

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padota Ne4. «HoMeHKIaTypa HEOPTaHUYECKUX BEIICCTBY.

Pemienne npakTUdyeckux 3aJaHUN MO KJIAcCH(UKAIMK, HOMEHKJIAType ¥ XHMHUYECKUM
dbopMynaM HEOpPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIaccOB (yrapHbIH Ta3, yIIEKUCIbIN Ta3,
aMMHaK, raiieHas W3BECTb, HEraleHas H3BECTb, NHUTbEBAs COJAa W JPYIHX): Ha3BaHMS
BeniecTB o MexayHapoanoi (MIOITAK) mnu TpuBHanbHOW HOMEHKIJIATYpe U COCTaBJICHHE
(GopMyNIbl XUMHUYECKHMX BEIIECTB, ONpeAeiIeHHE NPUHAIISKHOCTH K kiaccy. [lomck
uHpOpMallMl 1O Ha3BaHUAM, HACHTU(DUKATOpaM, CTPYKTYpHbIM ¢opMynaM. AHanu3
XUMHUYECKOH HHGOpMAIMM, TOJIy4aeMOH M3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOU
nHpopmaruu, cetb UHTEpHET 1 Ipyrue)

OK 01
OK 02

Tema 1.5.
Tumel XUMHUUYECKUX

Conep:kanue y4eOHOT0 MaTepuaJia

Xumnueckass peakuus. Kiaccudukanyss XUMHYECKHMX peakUMid B HEOPraHMYecKOW U

OK 01
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peakuuii

OpFaHI/I‘ICCKOﬁ XHUMHH. 3aKOHBI COXpPaHCHUA MACChI BCIICCTBA, COXPAHCHHA U IPEBPALICHUSA
SHEpTrUU TpH XUMHYCCKUX  PCAKIUAX. OKHCIUTEIBHO-BOCCTAHOBUTCIIHLHEIC pCakuuun
(ypaBHCHI/IH OKHCJICHHUA-BOCCTAHOBJICHUS, CTCIICHb OKHUCJICHUA, OKHUCIUTCIb 1 BOCCTAHOBHUTCIIb,
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIMU B HNPUPOAC, MPOU3BOACTBCHHBLIX IIPOLCCCAX U
KHN3HCICATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6.

CKOpOCTh XUMHUYECKHUX
peakuuii. XuUMHUYECKOe
paBHOBecCHE

Coaep:xanue yueOHOT0 MaTepHaJia

CKOpOCTb peakluH, €€ 3aBUCUMOCTh OT PAa3JIMYHbIX (DAaKTOPOB: MPUPOJABI pPEarupyrolmx
BEIIECTB, KOHUEHTPALUN PEarupyroluX BELIECTB, TEMIEPATyphl U IUIOLIAU PEAKIIMOHHOU
noBepxHocTu. TemoBble 3((EKTbl XMMHYECKHUX pPEaKLUUH: 3K30- M 3HIOTEPMUYECKHE
peakuuu. OOpaTumble peakuuu. XuMHueckoe paBHoOBecue. DakTopbl, BIMSIONIME Ha
COCTOSIHUE XUMHUYECKOr0 PaBHOBECHs (KOHLIEHTpALMsl PEareHTOB WMJIM MPOAYKTOB PEaKIIUH,
nasienue, temnepatypa). [lpunnun Jle Ilarense

IIpakTH4yeckue 3aHATHS

[Ipaktuyeckas pabora Ne5. «BimsHue pa3nu4HbIX (AKTOPOB HAa CKOPOCTh XHUMHUYECKOMN
peaKumn.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (PAKTOPOB, BIMAIOIIMX Ha
WU3MEHEHNE CKOPOCTU XMMHUYECKON peaklHU. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEaKIMH
OT IPUCYTCTBHS KaTalu3aTopa Ha MPUMEPE Pa3IOKEHUS MEPOKCHAA BOJOPOJAA C MOMOILBIO
JUOKCHJa MapraHia M Kartajasel. PemeHue NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha
npuMeHeHne npuHiuna Jle-llarense s HAXO0XKACHUSA HAIPABJICHUS CMEIIECHUs PaBHOBECHUS
XUMHUYECKON peakuu W aHaiu3 (PAKTOpoB, BIMSIOMIMX HA CMEIIEHHE XUMHYECKOTO
paBHOBECHS

OK 01
OK 02
K 1.1

Tema 1.7.

PactBopsl, TEOpHUs
AIIEKTPOIUTUIECKON
JIACCOLIHAIIAN "
HOHHBII 00MeH

Coaep:xanue yueOHOro MaTepHaJia

PacTBopbl. Buasl pacTBOpOB IO COJEPIKAHHUIO PACTBOPEHHOTO BeEMIECTBA. PacTBOPHMOCTE.
[TonsiTie 0 AUCHEpPCHBIX cucTeMax. VICTUHHBIE W KOJUIOWMJHBIE pacTBOpHI. MaccoBasi Mois
BemectBa B pactBope. [lomstue o BojopomHoMm mokazatene (pH)  pactBopa.
OnekTponauTnueckas aucconuanus. CuiabHbIE W Cla0ble DIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peakiun nonHoro ooMeHa

JlabopaTopHble 3aHATHS

JlaboparopHuas pabota Nel «[IpuroroBienue pacTBOPOB».

[IpuroToBieHre pacTBOPOB 3aJaHHON MaCCOBOM J10JI€H PACTBOPEHHOTO BEIIECTBA, TPOBEICHUE
peakiuii HOHHOTO OOMEHa, OIpeNelieHHe Cpelbl PAcTBOPOB BEIIECTB C IMMOMOIIBIO
YHHUBEpPCAJIbHOTO MHAMKATOpa (KHCIas, HEHTpajbHas, IIeNouHas). 3aJaHusl Ha COCTaBJICHUE
VMOHHBIX peaklyil. PenieHne npakTUKO-OpMEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPHI,

OK 01
OK 02
OK 04
OK 07
IIK 1.1

17




HCITI0JIB3YCMBIC B OBITOBOH U HpOHSBOI[CTBGHHOfI JACATCIBbHOCTH YCJIOBCKa

KonTposbnasi pab6ora
1

CtpoeHue BellecTBa U XUMHUECKHUE peakiuu (1o pasaeny 1)

Pa3nes 2. Heoprannueckasi XuMust

10

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Conep:kanue y4eOHOT0 MaTepHuaJia

Meramnbl. [lonoxxkenue wmetaioB B llepuoguueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOmue Qusnueckue
cBoicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN PsJi HANPSDKCHUN METaslIoB.
XHUMHYECKUE CBOWCTBA BAKHEUIITUX METAUIOB (HATPUM, KaJIHMH, KaJbllUi, MATHUN, aTFOMUHUH,
[IUHK, XPOM, JKeJIe30, MeIb) M WX coenuHeHWd. OOmme CcrocoObl MONYYCHHS METAJIIOB.
[TprMeHeHne MeTaJIJIOB B OBITY M TEXHUKE

Hemerannbl. Ilonoxenue HemeraiwioB B lleprognyeckoi cUCTEME XHMHMUYECKHX 3JIE€MEHTOB
JI.1. MenneneeBa U1 OCOOCHHOCTH CTpOEHHS aToMOB. DU3MUYECKHE CBOHMCTBA HEMETAJLIOB.
Annotponusi HeMeTaJJIoB (Ha MpuUMepe KUcIopoa, cepbl, pocdopa u yriaepona). XuMHUECKUE
CBOMCTBa W TPUMEHEHHE BAXKHEUIINX HEMETA/UIOB (TaJlOTeHOB, cephl, aszora, ¢ocdopa,
yriepojia W KPEeMHHs])) U HUX COCIUHEHHH (OKCHUIOB, KHUCIOPOACOJEPKAMUX KHUCIIOT,
BOJIOPOJHBIX coefrHeHuii). [IpuMenenne BaxKHEHIITNX HEMETAIJIOB U UX COETMHEHUN

XHMHUYECKHE CBOMCTBAa OCHOBHBIX KJIaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THUAPOKCHUIOB,
KHUCJIOT, cojerl u ,Hp) I'eneTnyeckas CBS3b HCOPTaHNYCCKUX BCHICCTB, NPHUHAMICKAINIUX K
Pa3IMYHBIM KJIaCCaM. BaKOHOMepHOCTI/I B U3MCHCHUM CBOMCTB IMPOCTBIX BEHIECTB, BOJOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

IIpakTHYeckHe 3aHATHA

[TpakTrueckas padota Ne6. «DU3NKO-XUMUYECKUE CBOMCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBieHHe YpaBHEHMH XMMHUYECKHMX pEaKUUHd C Y4acTUEM IIPOCTBIX M  CJIOXHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAIUIOB; OKCHJIOB METAIUIOB, HEMETAJUIOB H
aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUUECKUX KHUCIOT, OCHOBAaHUN M aM(pOTEPHBIX THIAPOKCHJIOB,;
HEOPTraHWYECKHUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

Pacuérel Macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00BbEMY OJHOTO W3 YYacTBYIOIIMX B pEakKIMU BEIIeCTB, pacu€Tel Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOAYKTOB PEaKIMH, €CIIM OJHO U3 BEIECTB UMEET NpuMecH. Pemenue
PAKTUKO-OPUEHTUPOBAHHBIX 33JaHU Ha CBOMCTBA, COCTaB, MOJyueHHE U Oe30macHoe
UCTOJIb30BAaHUE BAXKHEMIINX HEOPraHMYECKHX BEIIECTB B OBITY W NPO(ecCHOHATBHOM
JESITCIIBHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
K 1.1

Tema 2.2.

Coaep:xaHue y4eOHOI0 MaTepuaJia

OK 01
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Nnentudukanus
HEOPTaHUYECKUX
BEIECTB

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHnas pabora Ne2 «nentudukanys HEOPraHMIECKUX BEIIECTBY.

Pemienne sxkcnepuMeHTaNbHBIX 3a/1a4 110 XUMUYECKUM CBOMCTBaM METANIOB U HEMETAIIOB, 110
paclO3HABAHUIO M TOJYYEHUIO COCJAMHEHUH METAJIOB U HEMETAJJIOB (B3aUMOJICHCTBHE
TUAPOKCHUIA ATIOMUHUS C PACTBOPAMU KHCIIOT U IIenoueH,). UneHTudukanms HeopraHmuecKux
BEIIECTB C UCIOJb30BaHUEM HMX (PU3UKO-XMMHUYECKHUX CBOWCTB, XapaKTEPHBIX KadyeCTBEHHBIX
peakiuii. KauecTBeHHbIe peakiuu Ha cylb(dar-, kKapOoOHAT- U XJIOPUI-AaHHOHBI, HA KATHOHBI
METAJIJIOB U KATHOH aMMOHUS

OK 02
OK 04

KonTposbnasi pabdora
2

CBolicTBa HEOPraHUYECKUX BELLECTB (110 pasneiny 2)

Pa3nen 3. Teopernueck

He OCHOBBI OpFaHI/I‘JCCKOﬁ XUMHUH

Tema 3.1.
Knaccudukanus,
CTpOCHHE 51
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

Coaep:xanue yueOHOT0o MaTepHuaJia

[IpenMeT opraHMYecKONd XUMHHM: €€ BO3HUKHOBEHUE, PA3BUTHUE W 3HAYEHUE B IIOJYYCHUU
HOBBIX BEUIECTB M MaTepuanoB. Teopusi CTPOEHUs OpPraHUYECKUX coeauHeHuil A.M.
byrnepoBa, €€ ocHoBHble NOJOXKeHUA. CTpyKTypHbIE (OPMYJIbl OPraHUYECKHUX BEILECTB.
I'omonorus, nzomepus. XUMHYECKas CBA3b B OPraHUYECKUX COCIMHEHHMSIX: KPATHBIE CBS3H, G-
U T-CBSI3HU.

[IpencraBinenne o KiacCU(pUKaLMU OpraHMYECKUX BemiecTB. HomeHknaTypa opraHudecKkux
COeMHEHUH (cucTemMaTtuyeckas) W TpHUBHAJIbHbIE Ha3BaHMWs Ba)KHEHIINMX NpeAcTaBUTENCH
KJIACCOB OPraHUYECKHUX BEIIECTB

IIpakTHYeckHe 3aHATHA

[Mpaktuueckas padora No7. «HoMeHKIaTypa OpraHu4ecKux BEIIECTBY.
OznakomieHHe C oOpa3laMu OpPraHMYECKHUX BEIIECTB M MaTepualaMH Ha HUX OCHOBE,
MOJICJIMPOBAaHUE  MOJIEKYJ]  OpraHMYeCKMX  BEIIeCTB, HAOMIOJAEHHME U  ONHUCaHHE

(rmaBieHue, oOyrnuBanue U roperue). COCTaBJICHHUE MOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyn OpraHMYecKHMX BEIIECTB OTACIBHBIX KJIACCOB, HCIONB3YS WX Ha3BaHWUS TIO
CUCTEMAaTHYECKOW W TPUBHAIBHOW HOMEHKJIAType (ITHJICH, aleTWJICH, TIIHICPUH, (PESHOI,
dbopManbaerua, YKCyCHast KUCJIOTa, TIHUIKH). PacdeTsl mpocTteiineil ¢opMysbl OpraHu4IecKon
MOJIEKYJIbI, HCXOJIS1 U3 AJIEMEHTHOTO cocTaBa (B %)

ACMOHCTPAMOHHBIX OIIBITOB 110 MTPCBPAICHUIO OPraHUYCCKHUX BCIICCTB IIPU HArpCBaHUU o)

OK 01

Pasnen 4. YraeBoaopoabl

Tema 4.1.

\ Conep:kanue y4eOHOT0 MaTepuaJia

OK 01
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YraeBogopoapl U UX
MPUPOJHBIE HMCTOYHHUKHU

[IpenenbHble YrIIeBOAOPOIbI (AJIKaHBI): COCTaB U CTPOCHHUE, TOMOJIOTMYECKUN psn. MeraH u
3TaH: COCTaB, CTPOEHHE, (hU3MUYECKHMEe M XUMHYECKHE CBOICTBa (peaklUuu 3aMeIleHHs |
TOPEHMS), TOJIy4E€HUE U IPUMEHEHHE.

2

HenpenenbHbie yrieBoaopobl (aIKEHbl, alKaJAUEHbI, aJIKUHBI).

AJIKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psil. DTHIIEH M NPONWIEH: COCTaB, CTPOCHHUE,
¢u3uueckne W XUMHUYECKHE CBOMCTBa (peakuuWu TUAPUPOBAHMS, TaJOTCHUPOBAHUS,
TUJIpaTalUK, OKHCICHHS U MOJIMMEPU3aLIUH) TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u MeTmiOyraaneH-1,3, XuMHIECKOe CTpOeHHE, CBOMCTBA (peaKIus
HOJMMEpHU3alMK), MpUMEHeHHe ([UId CHHTe3a NPUPOJHOTO M CHHTETHYECKOIO Kaydyka H
PE3UHBI).

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, T'OMOJIOTHUECKHH psl. ALETHUIIEH: COCTaB,
XUMHUYECKOE CTpOEHME, (U3MYECKHE M XUMHUYECKUE CBOWCTBA (peakuMM T'HAPUPOBaHUS,
rajJJoreHUPOBAaHUsA, THUJApAaTallMl TOPEHHUs), IMOJydeHHe M HpUMEHEHHE (MCTOYHMK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKU U PE3KH METAJJIOB)

Apomaruyeckue yrieBoaopo/ibl (apeHsl). beH3on u Tomyos: cocraB, CTpoeHHE, (PU3HMUECKUE U
XUMHYECKHE CBOICTBa (peakluu TaJOreHUPOBAHMS W HUTPOBAHUS), IOJy4YE€HUE H
npruMeHeHHne. TOKCHYHOCTh apeHOB (BIMsHUE OEH30J1a Ha OpraHu3M 4esoBeka). I 'eHeTnyeckas
CBSI3b MEXKIY YIJI€BOJIOPOAAMHU, TPUHAICKAIIUMHU K Pa3IMYHBIM KJIacCcaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOAOB. [IpupoaHslii ra3 u nomytHele HeTsHBIE Ta3bl. HedThb
u e€ npoucxoxjaeHue. CrnocoObl nepepaboTKu HEPTH: NMEPEeroHKa, KPEeKUHI (TepMUYECKH,
KaTaluThuueckuil), mnuponaus. IlpoaykTel mnepepaboTku HedTH, UX NpPUMEHEHHE B
MPOMBIIIJIEHHOCTH

U B ObITy. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadoTKu

OK 02
OK 04
IIK 1.1

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBa
YTJIEBOJOPOOB

Conep:xanue yueOHOIro MaTepuaJia

JlabopaTopHble 3aHATHS

JlaGopaTtopnast pabota Ne3 «CBoiicTBa yriaeBOI0pPOIOBY.

TpuBHuanpHas U MEXIyHApOJHAsE HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYYCHUS
yriieBoaopoaoB. [lonydeHne sTuaeHa U U3yd4eHUE €ro CBOMCTB. MoJenupoBaHUEe MOJEKYT U
XUMHUYECKHX MPEBpaIlleHruii YriIeBOA0POI0B (Ha MpUMepe 3TaHa, dTUIICHA, alleTUJICHA U JIp.) |
raJIOT€HOIPOU3BOTHBIX

OK 02
OK 04

Pasnen 5. Kucioponocoaep:kamme opranHudeckue coelMHeHUus

14

Tema 5.1.
Cnuptel. Denon

Coaep:xaHue y4eOHOI0 MaTepuaJia

[IpenenbHBIe OMHOATOMHBIE CHUPTHI (METAHOJ W JTAHOJ): CTpOeHHUE, (U3HUECKHE U
XMMUYECKHE CBOMCTBA (peaklMM C aKTMBHBIMH METaJJIaMU, TaJOr€HOBOJOPOJAMH, TOPEHUE),

OK 01
OK 07
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npuMeHeHue. BoiopoaHbie CBSI3U MEXIy MOJIEKylIaMH criupToB. OU3NoI0ornieckoe JaercTBre
METaHOJIa M ATAHOJIa Ha OPTaHMU3M YEJIOBEKa.

MHoroaromMHbie CIUPTHI (ATUICHTIIMKONb U TIUIEPUH): CTpOeHUE, GU3NUECKUE U XUMHUECKHE
CBOMCTBa (B3aMMOJCWUCTBHE CO IIEIOYHBIMH METa/lIaMH, KAueCTBEHHAs peaklus Ha
MHOT0aTOMHBIE CIUPTHI). PU3MOIOrHYECKoe AecTBUE Ha OpraHu3M denoBeka. [Ipumenenue
TJIAIIEPUHA U STHJICHTJIUKOJIS.

®enon. CTpoeHue MOJEKyIbl, pU3NYECKUE U XUMUYECKUE CBoiicTBa ¢eHona. TokcuyHOCTH
¢enomna, ero GpuU3NOIOTNUYECKOE NEHCTBHE HA OPraHn3M YenoBeka. [Ipumenenne gpenomna

Tema 5.2. Coaep:xanue yue0HOro MaTepuaJia 4 OK 01
AJpaerunsl. Anpaeruapl U KeTOHBI ((POpMaNIBIETHII, AleTAIbIACTH, alleTOH): CTPOSHHUE, (U3NICCKUE H OK 02
KapOoHOBBIE KUCIIOTBI. |XMMHYECKHE CBOMCTBA (pEaKIMH OKHCJIEHHS M BOCCTAHOBJICHUS, KAUYECTBCHHBIC PEAKIHH), OK 04
CrnoxHble 3¢upbl [OJIy4Y€HUE U IPUMEHEHHE.

OOHOOCHOBHBIE Tpe/elibHbIe KapOOHOBBIE KHUCIOTHI (MypaBbHHAasi M YKCYCHas KHCJIOTBI):

CTpoeHue, (u3MuUecKue M XHUMHYECKHE CBOWCTBa (0OIIMe CBOIMCTBA KHCIOT, PEaKIIHs 4

srepudukanum), mnoiaydeHue u mnpuMeHeHue. CTeapuHOBas W OJIGMHOBAs KHUCIOTHI Kak

MIPEJACTABUTENH BBICITUX KapOOHOBBIX KUCIOT. MblIa KaK COMHM BBICIIUX KapOOHOBBIX KHUCIIOT,

UX MOIOILIEE IEHUCTBHE.

CrnoxHble 3(upbl Kak HPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONM3 CIIOXKHBIX 3(UPOB.

Kupsl. I'maponus sxxupos. [Ipumenenue xupoB. bruonorudeckas posb KUPOB
Tema 5.3. Conep:xanue yueOHOTro MaTepuaJia 4 OK 01
VYrneBoibl VYrneBoabl: coctaB, KiaccuUKaius yrieBoJoB (MOHO-, TU- U ToiIucaxapuisl). [mrokosza — OK 02

MPOCTEUIINIA MOHOCAXapHu: OCOOEHHOCTH CTPOCHHUSI MOJICKYJbI, (GU3NYECKUE U XUMUYECKHE OK 04

CBOICTBa TIMIOKO3BI (B3ammojeiicTBue ¢ ruapokcuaoM memu (II), okucrneHne amMMuadyHbBIM

pacTtBopoM okcuma cepebpa (I), BoccraHoBieHue, OpOKEHHE TJIIOKO3bI), HAXOXKICHUE B

IpUposie, MPUMEHEHHE TIIOKO3bl, OMOJOTHYECKass POJb B KU3HEACSITENLHOCTH OpTaHU3Ma

yenoBeka. @orocunTe3. pykTo3a Kak U30MeEp TIIFOKO3BI. 4

Caxapo3a — TpeacTaBUTENb NUCAXapUIOB, TUAPOIHU3 Caxapo3bl, HAXOXKIECHUE B MPHUPOJE U

MIPUMCHCHHE.

[Tonucaxapuapl: Kpaxmana M LEJUTI0NI03a Kak MpHpOoAHbIe momuMepbl. CTpoeHue Kpaxmaia u

LEJUTION03bl, (U3NYECKHe M XUMHUYECKHEe CBOMCTBAa KpaxMmaia (TMIpOJN3, KadeCTBEHHas

peakiys C HOJI0OM)
Tema 5.4. Conep:kanue y4eOHOT0 MaTepuaJia 4 OK 01
Pusuko-xumuueckue  |[pakTHyeckue 3aHATHSA 4 OK 02
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CBOMCTBaA
KHCJIOPOI0COIEPKAIIUX
OpPTraHUYECKUX
COCIUHCHHI

[IpakTrueckas pabota Ne8. «HomeHknarypa KHCIOPOIOCOICPKAMIMX OPTraHUYECKUX
COCIUHEHUIN.

TpuBHanbpHas U MEXIyHApOJHAs HOMEHKIATYpa, XMMUYECKHE CBOICTBA, CIIOCOOBI TOITYUCHHS
CHHUPTOB U (PEHOJIOB, KapOOHOBBIX KHCIOT M 3(HUPOB, aNbIETUIOB U KeTOHOB. CocTaBieHue
CXEeM peakuuii (B TOM 4Hcie [0 MPEAI0KEHHBIM IIeNoYKaM MPEBPaIIeH i), XapaKTePH3YIOIINX
XUMHUYECKHE CBOMCTBA KUCIOPOIOCOACPKAIINX OPraHUYECKUX COSAMHEHHUH

[Tpaktueckas padora Ne9. «Xumudeckue U (U3UYECKHE CBOMCTBA KHCIOPOIOCOICPIKAIINX
OpPraHUYECKUX COCIUHEHUS.

[IpoBenenue, HaOMIOJEHME W ONHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KaueCTBEHHbIE PEaKIMM OJIHOATOMHBIX CHHUPTOB (OKHCiIeHHE 3TaHona okcuaoM wmeau (1)),
MHOI'0ATOMHBIX CIIUPTOB (B3aUMOJEHCTBUE IHLeprHa ¢ Tuapokcuaom meau (11)), anpaernnon
(oxucieHue aMMHauHBIM pacTBOpoM okcuga cepebpa(l) m rumpokcumom memm  (ID),
B3aMMO/IEIICTBHE KpaxMaJla C HOJIOM), U3yUEeHHE CBOMCTB pacTBOPa YKCYCHOM KHCIIOTbI

OK 04

Pasnen 6. A3oTcoepkaime opranudeckue coelMHeHus1 4
Tema 6.1. Coaep:xanue yue0HOro MaTepHaJia 4 OK 01
AMUHBI. AMUHBI: METUJIAMUH — MPOCTEHIINM MpEeACTaBUTEIb aMHUHOB: COCTaB, XUMUYECKOE CTPOEHUE, OK 02
AMMHOKUCIOTHI. dbuznyecKkrue 1 XUMHUYECKHEe CBOMCTBA, HAXOXKIEHUE B IPUPOJIE. OK 04
benku AMUHOKHCIOTHl Kak aM(OTepHble OpraHuyecKue coeAuHeHUs. DU3MUecKre U XUMUYECKHE

CBOWCTBAa aMHHOKUCIOT (Ha IMpHMepe TIuIMHA). buonornuyeckoe 3HaueHHE aMUHOKHCIOT.|2

[TenTuae!.

benku xak mpupoaHbie moiauMmepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAS CTPYKTypa OENKOB.

XVMHYECKHE CBOWCTBA OEJIKOB: THAPOIIN3, J€HATypallks, KaYeCTBEHHbIE peaKIIMK Ha OEJIKU

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padota Nel(. «CBoiicTBa a30TOCOAEPIKANINX OPTAHUIECKUX COCTUHEHHI.

dusnueckue M XHUMHYECKHE CBOMCTBA aMMHOB (pEakIMM C KHUCIOTaMH M TOpEHHs) U |2

aMUHOKUCIIOT (Ha nmpumepe runuHa). HabmroneHue u onMcanue AeMOHCTPAlMOHHBIX OIBITOB:

JeHaTypanus OSIKOB IMPU HArpeBaHUH, IIBETHBIE PEAKIIUU OEITKOB
Pa3pnen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUS 2
Tema 7.1. Conep:xanue yueOHOTro MaTepuaJia 2 OK 01
[lnacT™Maccsl. IpakTHYecKne 3aHsA TN 2 OK 02
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Kayuyku. Bonokna [Tpaktuueckas padora Nell. «CuHTe3, aHanu3 M KiIacCHU(UKAIUSA BBICOKOMOJICKYJISIPHBIX OK 04
COEIMHEHUIN» K 1.1
OcCHOBHBIE TIOHATHUS XHMHH BBICOKOMOJICKYJSPHBIX COCAMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJUMEpPU3ALMM, CPEAHssl MoJieKyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJICKYJISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIIUS.
O3znakomiieHHe ¢ 00pa3laMu MPUPOTHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, Kay4yKOB:
IJIACTMACCHI (TTOJIMATUIICH, MTOJUIIPONUIICH, TOTUBUHIIIXJIOPU/, TOJMCTHPOIT); HATypalIbHBIN U
CUHTETHUYECKHE Kayuyyku (OyTaJME€HOBBINH, XJOPOIPEHOBBIH W M30NPEHOBBIN); BOJIOKHA
(HaTypaibHble (XJIOMOK, IIEePCThb, MIENK), MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHUCKO03a),
CUHTETHYECKHE (KaIPOH U JIABCaH)
Kontpoasnas pabora N
3 CtpyKTypa U CBOICTBa OpraHM4eCKUX BeUIeCTB (110 pazaenam 3-7)
IIpodeccHoHaILHO OPHEHTHPOBAHHOE COlEP/KAHNE (COAepPKAHME IPUKIIATHOTO MOLYJIs1)!
Pa3nes 8. Xumus B ObITY M IPOM3BOACTBEHHOM e TEJIbHOCTH YeJIOBeKA OK 01
Tema 8.1. Copepxanue yueOHOro MaTepuaJa OK 02
XuMuuecKre I[MpaBuita SKOJOTHYECKU 1€eCO00Pa3HOro MOBEACHHS B OBITY M TPYIOBOW ICSTEIHHOCTH B OK 04
TE€XHOJIOTHH LEJISIX COXPAHEHWS CBOETO 3/I0pPOBbS M OKpYKAWOLIEH INPUPOAHON Cpenbl, OINACHOCTb OK 07
B MIOBCETHEBHOM | BO3IEMCTBHS HA JKMBBIE OPraHW3Mbl OPTraHMYECKUX BEIIECTB OTHEIBHBIX KJIACCOB K 1.1

U 1npodeccuoHaTbHON
JESITeIbHOCTH YEJI0BEKA

(YyriaeBoJopoabl, CUpThl, (HEHOIBI, XJIOPOPTaHUUECKUE MPOU3BOJHBIC, albJIETUIbl U Jp.),
N0Ka3aTesb NPEIeIbHO JOIMyCTUMON KOHIIEHTPALUHN U €r0 UCIOJIb30BAHHUE.

Ponp xuMuu B oOecreyeHHH SKOJIOTHYECKOM, SHEpreTH4ecKoil M MuiieBoil Oe3omacHoCTH,
pPa3BUTUM MEOULMHBI, CO3JaHMM HOBBIX MaTepuagoB (B 3aBUCHMOCTM OT BHJA
npoeCCUOHATBHON  JESTEIbHOCTH), HOBBIX HCTOYHHUKOB SHEPruM (aJIbTepHATUBHBIC
UCTOYHUKN SHepruu). [loHsATHE O HAyYHBIX METO/AAaX IO3HAHHUS BEIIECTB M XHMHUYECKUX
peakuuii. IlpencraBnenus o6 OOIMX HAyYHBIX NPUHLIMIAX MPOMBIIUIEHHOTO MOJyYEHHUS
BaXHEHMIIMX BellecTB (Ha MpuMepax MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOThI, METAHOJIA).

! B pamkax yacoB [IOC MOTyT GbITh MPOBE/IEHBl HHTETPUPOBAHHBIE 3aHATHS C YYETOM COJIEPIKATENBLHBIX MEXKIIPEIMETHBIX CBA3eH MO JBYM M Gojiee 0OIE00pa30BaTENLHBIM

IHUCIUILIAHAM:

Odu3mka: MaTepus, SHEPrHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HM30TOI, PAJMOAKTHBHOCTH, MOJICKYJA, SHCPIeTUYCCKHHA YPOBEHB, BEUICCTBO, TENO, O00BEM,
arperaTHOC COCTOSIHHE BEIECTBA, (PU3NICCKUE BEITUUNHBI M SIMHUIBI UX U3MEPCHHUS, CKOPOCTb.
Buonorus: kierka, opranusmM, ouocdepa, sIKocucTeMa, OOMEH BEIISCTB B OpraHusMe, (POTOCHHTE3, MAKPO- U MHUKPOIJIEMCHTHI, BATAMUHBI, OUOJIOTHYCCKH aKTUBHBIC BEIICCTBA
(6emku, yriieBopbl, SKUPBI, DEPMEHTHI).

T'eorpadusi: MUHEpaIIbl, TOPHBIE TIOPO/IbI, TOJIE3HbIC HCKOMAEMbIE, TOIIMBO, PECYPCHI.
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XuMHsS U 370pOBbE YEJIOBEKa: MpaBHiia OE30MacHOr0 HCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, OBITOBOW XMMHH B ITOBCETHEBHOMN KH3HU

IIpakTnyeckue 3ansaTus

[Tpaktuyeckas pabora Nel2. «[IpuMeHeHHE XMMHUYECKUX BELIECTB U TEXHOJOTHH C y4eTOM
Oyay1ei npodeccuoHanbHOMN e TETbHOCTH.

Pewenne keiic-3agad 1o TeMaM: IHUIIEBHIE INPOAYKTHI, OCHOBBI PAallMOHAIBHOIO ITMTAHMS,
BOXHEHIINE CTPOUTENIBHBIE M KOHCTPYKLMOHHBIE MAaTEpUalbl, CEIbCKOXO3AHCTBEHHOE

MIPOU3BOJICTBO, KPACKH, CTEKIIO, KepaMHKa, MAaTepUANIbl JJIs JJICKTPOHUKH, HaHOMAaTepHalbl, |4
TEKCTHJIbHBIC BOJIOKHA, MCTOYHUKH SHEPTHH, OPraHUYECKUE M MHUHEpPAIbHBIC yI00peHUs,
J'IeKapCTBeHHBIG nu KOCMCTHUYCCKUC HpenapaTLI, 6I)ITOBa$I XHUMHUA, MaTepI/IaJ'II)I nu3
UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

3amura: IIpeacraBineHue pe3ylbTaTOB peIICHHS Kelc-3ama4 B (GopMe MHHH-TOKIana
(morryckaercst MCIOJIb30BaHUe Ipad)UueCKUX U PE3CHTAIIMOHHBIX MaTePHAJIOB)

IIpomexyTouHas aTTecTalMA MO JUCHUILIHHE (T PEpEHIINPOBAHHEIN 3a9€T) 2
Bcero 72
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3. YCJIOBUA PEAJIM3AIIUU ITPOTPAMMbBI YYEBHOM JUCIHUATLIMHBI

3.1. TpeGoBaHusI K MUHHUMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecCe4eHnI0

ClIeIIHaJIHfin()BaHHaH Me0eJIb H CHCTEMbI XPaHEHUSA

Cton 1a00paTOpHBIA 1EMOHCTPALIMOHHBIN C HAACTPONKOH (C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITHEM)

CTOJ yYeHUYECKUM (10 Koauuecmeay 00yyarouuxcs)

CTyn y4EHUYECKUN (10 Koauuecmaey 00yuarouuxcs)

Orserymurenb

Jlocka KiaccHasi ¢ MHTEpaKTUBHOM JIOCKOH (IporpaMMHOE obeciieueHue, poeKTop,
KPEIUIEHUS B KOMIUIEKTE)

CTOJ C sImmMKaMu JUIsl XpaHEHUs/ TYMOOU (pabouee mecmo npenooasameisi)

Cryn /M (pabouee mecmo npenoodagamessi)

H_IKa(i) JJI XpaHCHHA C BBIABUTAIOIIUMUCA ICMOHCTPAIIMOHHBIMU ITOJIKAMHU

[Ixad BBHITSHKHON

ArnTedka yHUBEpcallbHas Ul OKa3aHUsI IEPBOM MEIUIIMHCKON TOMOLIU

TexHuvyeckne cpeacTaa

WHTepakTUBHBIN IPOrpaMMHO-AINNIaPATHBIN KOMILJIEKC CTallMOHAPHBIN (IIpOrpaMMHOE
o0ecreyeHue, NPOeKTop, KPEIIeHne B KOMILJIEKTE)

[TepcoHaBbHBIN KOMITBIOTED C TIepUdepuei/HOYTOYK (JIMIIEH3MOHHOE TPOrPaMMHOE
obecrnieueHre, 00pa3oBaTeNbHBIM KOHTEHT U CUCTEMA 3allUThI OT BPEJOHOCHOU MH(pOpMaInHy,
nporpamMmmMHoe o0ecredeHue it U poBoii 1abopaTopru, C BOZMOXKHOCTHIO OHJIANMH-0IIPOCa)

DJIEKTPOHHBIE CPEICTBA 00YUEHUsI

DNEKTPOHHBIE cpeicTBa 00yUeHUs (1o pazdenam pabouell npocpammbl)

I[eMOHCTpaIII/IOHHbIe y‘leﬁHO-HaFJIﬂI[HI)Ie nocoous

CrnoBapu, CIPaBOYHUKH, SHIUKIIOTIEUS (10 XUMUYECKUM HAYKAM)

[TocoOus HATIAAHON DKCITIO3UIIHT

Ilepuoanueckas cucrema xuMuueckux anemeHToB /.M. Mennaeneesa

DnekTpoHHas HHPOPM.TabIMIIa PACTBOPUMOCTH COJICH, KUCIIOT U OCHOBaHUH B BOJIE

JleMOHCTpaIMOHHOE 060PY/I0BaAHNE H NIPHOOPHI 1151 KAOUHETA M JIAG0PaATOPHUH

IllTaTuB 1eMOHCTpAMOHHBIN

JlaGopaTopHo-TeXHOJIOrMYecKoe 000py/10BaHNe 1151 KAaOHHETA U JIaGopaToOpHu

CrniuproBka JlabopaTopHast

Habop nocynpl u npuHaAIEKHOCTEH 1711 pabOThI ¢ MAJILIMU KOJIMYECTBAMU BEIIECTB

JlabopaTopHasi XuMHYeCKas MOCy/Aa A Ka0MHeTa U J1a0opaTopuu

Kommiekt koo ACMOHCTPAIMOHHBIX

Habop mpoOok pe3nHOBBIX

Komrrext MCPHBIX HWJIMHAPOB CTCKIITHHBIX

Kowmmext BOPOHOK CTCKJIAHHBIX

TpyOka cTekisiHHas

[Tpobupka

[Tasouka crexkisaHHAas

[ItaTuB a1 mpoOUPOK

KoMmruiekT TepMomMeTpoB

Mopenu (00beMHBIE M TJIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIEKIIUH, XHMHYEeCKHUe
peaKkTHBbI) 1Jis1 Ka0MHeTa M 1a00paTOpHH

Ha6op JJIL MOACIIMPOBAHUSA CTPOCHHW A aTOMOB 1 MOJICKYIJI

KommiiekT komieknu

O6opynoBaHue JaOOPAHTCKON KAONHETa XMMHUH

Cryn n/m
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[xad mist XxpaneHus yaeOHbBIX TOCOOMIA

Ikad s XpaHeHUs] XUMUYECKHX PEaKTHBOB

[xad mist XxpaneHus 1a00paTOPHON OCYBI/ TIPUOOPOB

Pe3nHOBBIE IEpUATKHU

KomruiekT eprieit a1t MbIThs 1a00paTOPHOM MOCYIbI

3.2. UnpopmannoHHoe o0ecnieyeHre peain3alui NPorpaMmbl
Ilepeyens yueOHbIX wu3naHuMil, WHTepHET-peCcypcoB, IONMOJHUTEIbHOMI

JUTEPaTyphbl

3.2.1. OcHOBHBIE HCTOYHUKH

1. Xumusi : 0a30BbIi ypOBEHb : YYEOHHWK i1 0O0IIeo0pa3oBaTeIbHBIX
OpraHu3aIui, peaTH3yOIINX o0Opa3oBaTebHbBIE IPOTPaMMBI CpeIHero

npopeccuonanbHoro obpazoBanuss / I'.E. Pymsutuc, ®.I'. Penpaman. — Mocksa :
IIpocsemenue, 2024. — 336 c.

3.2.2. JIonoJTHUTEJIbHbIE HCTOYHUKH

1. Axwmenosa T.U. Xumus: yuebHoe nocodue nus CI1O. — M.: PI'VII, 2023. —
192 c.

2. Ocnosbl xumun: Yueonuk / B.I'. UBanos, O.H. I'eBa. — M.: KYPC: UH®DA-
M.2025. - 556 c.

3.2.3. UuTepHeT - pecypchl:

1. OBC «Znaniumy: https://znanium.ru/
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4. KOHTPOJIb U OLUEHKA PE3YJIbTATOB OCBOEHUSI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI

KOHTpOJ'IB H OLICHKA PC3YyJIbTATOB OCBOCHUA O6me06p330BaTeHBHOﬁ JUCHUITIINHBI

PacKpbIBAIOTCS Yepe3 TUCUUIUIMHAPHBIE PE3yJbTaThl, HAPaBJIE€HHbIE HA (DOPMHUpPOBAHUE

o0mmx u

npodeccruoHaIbHbBIX

U TeMaM COJEepKaHHs y4eOHOro MaTepuaa.

KOMIIETEHITUN o

pasaciaM

Oomasi/npodeccuoHanbHast

Tun oneHoYHbIX

M3MEHECHHUH KIINMarTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEVCTBOBATH B
YPE3BBIYAITHBIX CUTYAITUIX

[1IK 1.1. BeimonHsTs paboTh
o MOHTaXYy
AIIEKTPONPOBOIOK BCEX
BUJIOB (KpOME€ MPOBOJOK BO
B3pPbIBOOIIACHBIX 30HAX).

Tema 1.2,1.6,1.7
Tema 2.1

Pazpen/Tema -
KOMIIeTeHIHs MeponpusTHii
OK 01. Beibupats cnioco6sr | Tema 1.1-1.7
peuieHus 3a1a4y Tema 2.1, 2.2
npodeccuoHaIbLHON Tema 3.1
NEATEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K Tema 5.1-5.4
Pa3JIMYHBIM KOHTEKCTaM Tema 6.1
Tema 7.1
Tema 8.1 T
€CTUpPOBaHHE
OK 02. Ucrions30Bath Tema 1.2, 1.4, 1.6, 1.7 pe
YceTHBI onpoc
COBpPEMEHHBIE CPEACTBA Tema 2.1,2.2 ..
Pemenue pacuéTHbix 3a1a4
IOMCKA, aHAIIN3a U Tema 4.1,4.2
Hab6mronenue 3a xogom
HMHTEpHpeTauu Tema 5.2-5.4
BBITMIOJTHEHHSI PAKTUKO-
uH(popMaluu, 1 Tema 6.1 .
HEDOPMATHOHHEL® Tema 7.1 OPUEHTUPOBAHHBIX 33/IAHUM
' [IpencraBienue pe3ynbTaToB
TEXHOJIOTHH /IS BeINIOJIHEHUs | Tema 8.1
. MPAKTHYECKUX U
3a/1a4 npodeccuoHaIbHON
eATENbHOCTH 1ab0opaTopHBIX paboT
OK 04 Toma 1.7 [IpoBenenne XuMHUIECKOTO
) ' IKCIIEPUMEHTA
Tema 2.1,2.2
3q)(beKTmiH0 Tema 4 1’ 49 Brinosninenue
B3aUMOJICCTBOBATH U A, 4. KOHTPOITBHBIX
paboTaTh B KOJJIEKTUBE U Tema 5.2-5.4
pabot no
KOMaHJIe Tema 6.1
Tena 7.1 pasnenam JUCITUTITMHBI
Tema 8'1 OneHka caMOCTOSATENBHO
v . BBINTOJTHEHHBIX 33/IaHUM
OK 07. ConeiicTBOBaTH Tema 1.7 N
. 3amura pemeHus Kenc-3aaau
COXPaHEHUIO OKPYXKAIOLIEN Tema 5.1 o
(c yuerom Oynymeit
cpenbl, pecypcocOepexxenuto, | Tema 8.1 .
npodeccroHanbHOM
MPUMEHSTh 3HAHUS 00
JESITEIIbHOCTH)

Brinonnenue 3amanui
MPOMEKYTOYHOM aTTECTANKU
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