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PaGouast mporpamMma 001eo0pa3oBaTeIbHOH TACIUILIHHEL OVII. 10 Xumus pazpaboTana Ha OCHOBE:

1) DejepanbHOT0 TOCYIapCTBEHHOT0 00pa30BaTENbHOr0 CTaapTa cpemHero oomero
006pa3oBaHsl, yTBEPKICHHOTO IPHKA30M MuHuCTepeTBa 00pasoBaHus U Haykd PP oT 17 mast 2012
Ne413; '

2) ®enmepanbHOil 006pa30BATENBHON IPOTPAMMBI - CPEHETO 06mmero 00pa3oBaHUs, YTBEPKACHHOIO
nprKkazoM MEHIpOCBeleHust Poccuu OT 18.05.2023 N 371;

3) @enepanbHOTO TOCYIAPCTBEHHOTO 06pa3oBaTeNBHOTO CTaHIapTa CPEIHETro mpodecCHOHABHOTO
06pa3oBanus 10 MpoheccHu 19.01.18 AmmapaTduK-omepaTop MPOM3BOICTBA IPOIAYKTOB IHTAHM H3
PACTHTENBHOTO CHIPBSL, YTBEPIKIECHHOTO IIPHKA3OM MiurzCTepcTBA 00pa3oBaHUs U HAYKH P® ot
11.11.2022 Ne 973

4) TIpuMepHOH IIPOrPaMMEI 061me00pa3oBaTENbHON TUCIIAILIHHBL «Xumusi», pekomernoanHof OI'BOY
JIT10O UPIIO.

5) PaGoueit mporpaMMbl BOCIIATAHUS II0 npodeccuu 19.01.18 AnmapaTduK-01epaTop TIPOM3BOJICTBA
IPOJIYKTOB [IUTAHHUS U3 PACTHTEIHLHOTO CHIPEA

PaGouas mporpaMMa pacCMOTpEHa Ha 3acelaHii maxoeoit xomucern EHIL oT «29» aBrycra 2024r.,
mpoTokon Nel
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1. TlosicHMTeIbHAs 3alIUCKA

1.1. OO6mas xapakTepucTuka 001eo0pa3oBaTeIbHOMN TUCIIUTUIHHEIL:

[IporpaMMa 1Mo XMMHHM Ha YPOBHE CpeAHEro o0miero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3y/lbTaTaM OCBOCHHUS OCHOBHOH OOpa3oBaTeNbHONW NPOTPaMMBI CPEAHEro OOIIero
obpazoBanus, npeacrasieHHbx B DI'OC COO.

XUMUS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAayK MIPaeT O0COOYIO POJIb B CO3/IaHUM HOBOW 0a3bl
MaTepUaIbHOU KYyJIbTYPhl, BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIIIOHATBHOIO HAYYHOTO MBILIUICHHUS, B
CO3JIaHHME IEJIOCTHOTO MPECTaBICHHUS 00 OKpY’KAIOIIeM MHpE KaKk O €JIWHCTBE MPHPOJBI U UYEIOBEKa,
KoTopoe (GopMuUpyeTCsl B XMMUU Ha OCHOBE MOHMMAHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MHUPA,
OCO3HAHMS B3aUMOCBSA3M MEXIy CTPOEGHHUEM BEIIECTB, UX CBOMCTBAMH W BO3MOXXHBIMH OOJIACTSIMH
MIPUMEHEHUS.

CoCTaBisIOMUMI UCUUIUIMHBL «XUMUS» SBISIOTCS 0a30BbIe KypChl - «OpraHuyeckasi XUMUs» U
«OO011ast 1 HeopraHMYecKas XUMHU», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOl HAYKHU: CHCTEMa 3HAHUI MO0 HEOPTAHUUYECKON XMMHH (C BKIIOYCHHEM 3HAHUHN U3 OOIIeH XUMUH)
U opraHuyeckol xumuu. QPOpMHUpPOBAHME JAHHOW CHUCTEMbl 3HAHUN MpPU U3YYCHUH [peaMeTa
obecrieyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX TOHSTHH,
3aKOHOB U TEOPUN XHUMUH.

CrpykTypa coaepxkanusi KypcoB - «Oprannueckas Xxumusi» u «OO0I1as 1 HEOpraHUYeCcKass XUMUS»
chopMupoBaHa B IporpaMme MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXOJa K M3YYCHHIO Y4eOHOTO
Matepuaga U OOYyCIOBJIIEHa MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHUEM 3HAHUM Ha OIpEJIETIeHHbIX
TEOPETHYECKUX YpPOBHAX. B Kypce opraHM4eckod XUMHUHU BEIIECTBA PAcCMaTpPUBAIOTCA Ha YPOBHE
KJIACCUYECKON TEOPUU CTPOECHMSI OPTaHUYECKUX COEIMHEHUH, a TaAK)KE HAa YPOBHE CTEPEOXUMUYECKUX U
ANEKTPOHHBIX TMPEJCTaBICHUNH O CTpoeHHH BemiecTB. CBelneHus 00 H3ydyaeMBIX B Kypce BelIecTBax
JAIOTCSl B Pa3BUTUHU - OT YIJIEBOJOPOJOB /IO CIOXHBIX OMOJOTMYECKH aKTUBHBIX coelMHEHUH. B kypce
OpPraHMYEeCKOM XHMHUU TONY4YaloT pa3BUTHE CGHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs TIEpBOHAYAIIBHBIC MPECTABICHUS O XMMUYECKON CBSI3U, KIACCH()MKAMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

B mucnumimbe «Xumus» 0a30BOro ypoBHSI paccMaTpHUBAETCs U3YYEHHBI Ha ypOBHE OCHOBHOI'O
obmiero o0Opa3oBaHUS TEOPETUUYECKUH MaTepuan M (PAKTOJIOTMYECKHE CBEJEHHMS O BEIIECTBAaX H
XUMHUECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OO0Iiasi 1 HeopraHuyeckas XuMus» oOydaromuMcs
MPEOCTABIIAETCSI BO3MOKHOCTh OCO3HATh 3HAUEHHE MEPUOJUUYECKOro 3aKOHa C OOLIETEOPEeTHUECKUX U
METOJIOJIOTUYECKUX TO3ULHUHN, TIy0Ke MOHATh MCTOPUYECKOE M3MEHEHHE (DYHKIUN 3TOro 3aKkoHa — OT
obo01maromiei 10 0ObSICHAIOLIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMI O BaXHEWIIMX BEIIECTBAX, HMX COCTaBe, CTPOCHHUHM, CBOWCTBAaxX H
IIPUMEHEHUH, & TaKXK€ O XHMUYECKUX PEaKLUUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX IPOTEKaHUs
JomnonHserca B Kypcax «Opranunyeckas xumMus» U «OOmas U HeOpraHuyeckas XHUMHS» IJIEMEHTaMU
CoJIep KaHus, UMEIOUIMMHU KYJIbTYPOJIOIMUECKUI M MPUKIAJAHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT
MOHMMAHHUIO B3aUMOCBSI3M XMUMHHM C JPYTMMM HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U
MPAKTUYECKOHN JIeATENbHOCTH YellOBeKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOILIECCY TBOPUECTBA
B 00JIACTH TEOPUM U MPAKTHYECKUX MPUIIOKEHUN XMUMHH, IOMOTalOT BBIMTYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpoOJieMaX, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATDH
nHpOpMALIMI0O M TPUMEHATh €€ JUId T[IONOJIHEHUS 3HAHWM, pelIeHUus WHTEUIEKTyallbHbIX U
SKCIIEPUMEHTAJIBHBIX MCCIEA0BaTENbCKUX 3aAau. ConepikaHue JUCIUIUINHBL «XUMUSA» TAHHOTO YPOBHS
U3Y4YEHUS] OPUEHTUPOBAHO Ha (opMHpOBaHHE Yy OOy4yalOUIMXCS MHPOBO33PEHUYECKON OCHOBBI IS
NOHUMaHMUs (QUIOCOPCKUX MJICH, TaKUX Kak: MaTepualbHOe EIWHCTBO HEOPraHMYeCKOro |
OpPraHUYECKOT0 MHUpa, 00YCIOBIEHHOCTh. CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, NTO3HABAEMOCTh
MPUPOIHBIX SBICHUN TyTEM JKCIEPUMEHTa U PEUICHUS MPOTHBOPEUHMA MEXTy HOBBIMU (haKTamMu U
TEOPETUUYECKUMH TMPEANOChUIKAMUA, OCO3HAHHWE POJIM XUMHUHU B PEUIEHHHM SKOJOTMUYECKHUX MpodieM, a
Takke NpolieM cOepeXeHUsT IHEPreTUYECKHX PECYpCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTUH U
MaTepuasoB.

ITo BceM mo3umusiM B MporpaMMme MO XHMHUHU TPEeIyCMOTpEHa MPEEeMCTBEHHOCTh C OOY4YEHUEM
XUMHH Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMUs.



Ienu u 3agaun U3y4eHUs: AMCLUUILUIMHBI IOCTABJIEHBI C YYETOM COJEP KATENbHON XapaKTePUCTUKU
IUTAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS OCHOBHOM 0Opa30BaTeNbHOW NPOrpaMMbl CPEIHEro OOIIero
o0pa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHbIX, MPEIMETHBIX), a TaKXE C Y4YETOM OCHOBHBIX BHJIOB
y4eOHO-T103HABATENbHBIX JCHCTBUI 00Y4aoLIerocs Mo OCBOSHHUIO COIEPKaHMs PEIMETa.

1.2. Lenu u 3amaun n3ydeHus o01eo0pa3oBaTeIbHON JUCITUTUTHHBI

I'maBHBIMM LIETSIMU U3yUYEHUS JUCUUILIUHBI «XUMHUs» HAa 0230BOM YPOBHE SIBIISIOTCS:

- (GOopMHpOBAHHE CUCTEMbl XMMHUYECKMX 3HAHUI KaK BaKHEHIIEH COCTaBIAIOIIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOHW JIeKAT KIIIOYEBBIC MOHATHUS, ()yHIAMEHTAIbHBIE 3aKOHBI U
TEOPUHM XUMHUH, OCBOECHHUE 53bIKa HAyKH, YCBOCHHME M IOHMMAaHHUE CYIIHOCTHU JIOCTYNHBIX 000O0IIeHuM
MHPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBIICHUS;

- (opmupoBaHuEe M pa3BUTHE MPEACTABICHUM O HAy4YHbIX MeTOJaX I[IO3HAHUS BEIIECTB U
XUMHAYECKUX PeaKIfii, HEOOXOAUMBIX JUIsl IPUOOPETEHUS] YMEHHI OPUEHTUPOBATHCSI B MUPE BEIIECTB U
XMUMUYECKUX SIBIECHUH, UMEIOIUX MECTO B IPUPOJIE, B IPAKTUYECKON U TOBCEHEBHOM KU3HU;

- pa3BUTHE yYMEHHUH M CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOMIONEHHEM MU OOBSICHECHHEM
XMUMHYECKOI'0 3KCIIEPUMEHTA, COOIII0/IEHEM IIPaBUi 0€30MacHOro 00palleHus C BeleCTBaMU.

B nmnane peanu3zanyy nepBoOYEpEAHBIX BOCIIUTATEFHBIX M PAa3BUBAIONINX (YHKIMNA MTPH U3YYCHUU
JUCLUIUIMHBI «XHUMUS» 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKE 1IeJIU U 3a/1a4H, KakK:

- BOCHHUTaHME YOEXKIEHHOCTH B IIO3HABAEMOCTH SIBICHUW NPUPOJIbI, YBAXKEHUS K IpoIeccy
TBOpYECTBA B OOJIACTM TEOPETMUYECKUMX M TNPHUKIATHBIX HCCIEIOBaHUI B XUMHMH, (OPMHPOBAHUE
MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

- pa3BUTHE MOTHMBAUMU K OOYYEHHI0O M TIO3HAHUIO, CHOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCITMUTAHHIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEUYECKUX [IEHHOCTEH;

- pa3BUTHE II03HABATENIbHBIX WHTEPECOB, MHTEIIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOyJaromuxcs, GOpMUPOBAHNE Y HUX CO3HATEIBHOTO OTHOIICHHUS K CAMOOOPa30BaHHIO M HENPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBUIO YCHEIIHOW NpoQecCHOHanbHOM M OOIIECTBEHHOM JeATEeNIbHOCTH,
OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U NOTPEOHOCTH B 310pOBOM 00pase *KHU3HU;

- (hopMupOBaHME YMEHUI U HABBIKOB Pa3yMHOI'0 MPUPOJIOINOJIb30BAHMS, PA3BUTHE IKOJIOIHYECKON
KYJIbTYpbI, IPUOOPETEHHE OMbITA OOIIECTBEHHO-TI0IE3HONU IKOJIOTMUECKOM 1eATENbHOCTH.

1.3. Mecto 00meo0pa3oBaTeIbHON JUCHUIUIMHBL B CTPYKTYpE OCHOBHOH 0Opa3oBaTenbHOU
MIPOrpaMMbl

JucuuruimHa «XUMHsD» SIBIISETCS 4acTbio 00s3aTenbHO npenMeTHoN obnactu «EcTecTBeHHBIE
HayKu», BXOJIUT B 00111€00pa30BaTeIbHbIN ITUKI CPETHETO O0IIero 00pa3oBaHus, pa3aell oomme yueOHbIe
IIPEIMETHI.

1.4. Cs13p 00111€00pa30BaTENIbHON TUCIUTIIMHBI C AUCIUIUIMHAME 0011e00pa30BaTeIbHOTO UK
C MEXIUCIHUIUTMHAPHBIMU KypCaMu MPO(eCcCHOHAIBHOTO IIUKIIA

JucuumiuHa ~ MMeeT — MEeXIHUCUUIUIMHApHBIE  CBA3M  C  JIPYTMMHM  JTUCUUIUIMHAMU
obmmeoOpaszoBarensHoro nukiaa (YIIB 02. ®usuka, OVII 06. I'eorpadus, OVYII 07. dusnyeckas
kynbrypa, YIIB 09. buonorus, YIIB 01. MaremaTnka.) 1 AMCUMIIIMHAMHU 001IeNpOo(eCCHOHATBLHOTO
rukia (OI1 01. OcHoBBl MUKPOOHOIOTHH, PU3HOIOTUN UTaHUs, caHuTapuu U Turuensl, OIT 02. OcHOBEI
TOBAapOBEACHUS M IPOJOBOJIbCTBEHHBIX TOBAapoB, CI'L] 03. be3omacHocTs xu3HenesTenbHoctH, OIT 08.
TexHonOrUA M3rOTOBIIEHUS TEYEeHbs, Badelnb, TOPTOB U MUPOXKHBIX) a TaKXke ¢ MPopecCHOHATHLHBIMU
vonyismu (IIM 01. Texnuueckoe oOCITyXMBaHHE TEXHOJIOTHYECKOrO O0OpYyIOBaHHUS IMPOU3BOJCTBA
IIPOJYKTOB IUTAHMS U3 PACTUTEIBHOTO CBHIPbS B COOTBETCTBMM C AKCIUIyaTallUOHHOW JAOKYMEHTALMEH,
[IM 02. BeinosiHEeHHE TEXHOJIOTMYECKUX ONEPALN TPONU3BOACTBA KOHIUTEPCKUX CaXapUCThIX U3JEIHMI B
COOTBETCTBHH C TEXHOJOTMUECKUMH HHCTPYKIMSIMHU) MPO(PECCHOHANBHOTO LUKJIA.



2. Coaepxanue 00meo0pa3oBaTeIbHON TUCUUIITIMHBI « XUMHUS»

Pa3neal. Oprannyeckasi XuMust

Tema 1. TeopeTnyeckue 0CHOBbI OPraHN4€eCKOl XUMHHU

[IpenMer opraHuyeckoil XUMuM: €€ BO3ZHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B MOJIYYEHUHM HOBBIX
BEIIIECTB U MaTepuajioB. Teopusi CTpOCHUSI opraHndeckux coeauHenuii A. M. bytiepoBa, €€ 0OCHOBHbIE
nosioxkeHust. CTpyKTypHbIE (POPMYIIbI OPraHUYECKHUX BEIECTB.

I'omonorusa, usomepus. XuUMHUYECKas CBSI3b B OPraHMYECKUX COCOUHEHUAX — OJMHAPHBIE U
KpaTHble cBs3u. llpencraBieHue o KiIaccu(UKaUMM OpPraHUYECKUX BemecTB. HomeHkmatypa
OpPraHMYECKUX COEAMHEHUH (crucTeMaTH4ecKas) U TPUBHAJbHBIE HA3BaHMs BaKHEHIIMX MpeICTaBUTENCH
KJIACCOB OPraHMYECKHUX BELIECTB.

DKcrepuMeHTAIbHbIE METObl U3YUYEHHUS BEIIECTB U UX MPEBpallleHuii: 03HaKOMIIEHHE ¢ oOpa3iamMu
OpPraHMYECKUX BELIECTB W MaTepUaJlaMd Ha HMX OCHOBE; MOJEIUPOBAHUE MOJIEKYJ] OpPraHMYECKHUX
BELIECTB; HAOIIOACHHE W OINMCAHUE JAEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYEeCKHX
BELIECTB [IpY HarpeBaHuu (IU1aBJIeHNE, OOYIJIMBaHUE U TOPEHUE)

Tema 2. YrieBoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN psAl. MeTaH 1 3TaH — IpOCTEHIINe PEACTABUTEIN
alKaHoOB: (U3MYECKHEe U XUMHUYECKHE CBONCTBA (peakiuy 3aMellleHUss M TOpEeHHs), HaXOXKJICHUE B
MIPUPO/IE, IOJyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUU psA. ODTWUIEH WU NOPONUJIEH — MpOocTeHlIne
NPEJCTaBUTENIM  AIKCHOB: (U3MYECKHEe W XHMHUYECKHE CBOWCTBA (peakiuu THAPHPOBAHUS,
raJloreHUPOBAHNUS, THIPATALlUY, OKHCIICHUS U MOJIMMEPHU3alliu ), IOJIyYeHUE U TIPUMEHEHHUE.

Ankanuensl. byraguen-1,3 u merunOyraauen-1,3: cTpoeHne, BaXHEHIINE XUMUYECKHUE CBOMCTBA
(peakuus nmonuMepu3zanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psAl. ALETUIEH — IMPOCTEHIIMM
MPE/ICTaBUTENIb AJKUHOB: COCTaB, CTpoeHue, (U3MUecKue M XHUMUYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIH, TOPEHMS] ), IOJyYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, crTpoeHue, (U3MUECKHE U XUMHYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHMUSI), TOJIy4€HUE U TpuMeHeHue. Toyom: cocTtas, cTpoeHue, Gpusndeckue u
XMMHUYECKHE CBOWCTBA (PEaKkIMM TaJOreHUPOBAHUS M HUTPOBAHHUS) IIOJIyu€HHE W TPUMEHEHHE.
TokcuuHOCTH apeHoB. ['eHeTHuecKas CBSI3b MEXy YIJIEBOJOPOJAaMH, MPUHAAIEKAIUMHU K Pa3IMYHBIM
KJIaccaM.

[IpupoaHble UICTOYHUKHU YIIIEeBOAOPOIOB. [Iprupoanslii ra3 u nonytHele HedTsHbIE Ta3bl. HedTh u
e€¢ mpoucxoxzaeHue. CrnocoObl mnepepadOTKM  HEPTHU: TEpEeroHkKa, KpEeKUHI (TepMHUYECKUH,
KaTaJuTH4ecKuil), muponus. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUEHHUS BELIECTB U UX MPEBpAlllEHUI: 03HAKOMIIEHHE ¢ 00pa3amMu
IlacT™Macc, KaydyykoB M pe3uHbl; Kowiekimu «Hedte» u  «Yromby; MoaenupoBaHue MOJEKYI
YIJIEBOJOPOAOB U TaJIOT€HONPOU3BOAHBIX; MPOBEACHNUE MPAKTUUECKONH paOOThI: MOJIyY€HUE 3TUJIEHA U
H3yYEHHUE Er0 CBOMCTB.

Pacuérnebie 3anaun

Bbrunciienuss 1mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIMYECTBA HMCXOHOTO
BElIeCTBA WJIM MPOJYKTAa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Tema 3. Kucjiopoacoaep:kamue oprannyeckue coeJuHeHust

[IpenensHble OAHOATOMHBIE CIIUPTHI. METaHON U 3TAHON: CTpOEHHE, (PU3UYECKHE U XUMUYECKHE
CBOMCTBa (peaklUuMHW C AaKTUBHBIMH MeETaJlJIaMH, TaJOreHOBOJOpPOJIaMHU, TOpEHHE), TNPUMEHEHHE.
BonopoaHeie cBA3M MeK Iy MOJIEKYJIaMH cIUPTOB JleiicTBIE METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroatroMHble CHUPTHl. DTUJICHIVIMKOIb M TIULEPUH: CTPOEHUE, (U3NYECKHE M XHMUYECKHE
CBOHCTBa (B3aMMOJAEWUCTBUE CO MICTOYHBIMH METaJlIaMH, KaueCTBEHHAas peaklMs Ha MHOT0aTOMHBIE
cnupthl). JlelicTBre Ha opranu3Mm yenoBeka. [[puMeHenne raunepruHa u 3TUIICHTITUKOIIS.

@deHoN: CTpOeHHE MOJEKYJbl, (U3MYeCKHe M XMMHUYECKHe CBOMCTBAa. TOKCHMYHOCTH (peHoa.
[Ipumenenue denomna.



Anpnernasl U KeToHbl. PopMmanbAeru, aneTanbJeru]: CTPOCHUE, (U3NUYECKue U XUMHUYECKHE
CBOMCTBA (pEaKLMU OKHCIICHUS U BOCCTAHOBIICHUS, KAYECTBEHHBIE PEAKLIMH ), TIOJTYYCHUE U IPUMEHEHUE.

AneroH: crpoeHue, (QusMueckMe M XMMHMYECKME CBOMicTBa  (peakLMU OKHCICHHMS U
BOCCTAHOBJIEHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTHl. MypaBbHUHAs U YKCYCHAs! KUCIIOTBI: CTPOEHHUE,
¢u3nveckre U XUMUYECKHE CBOMCTBA (CBOMCTBA, 0OIIME ISl Kiacca KUCIOT, Peakluus dTepupUKaINN),
nojgydyeHue u InpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHCIOThl KakK IPEJCTaBUTENIN BBICHIMX
KapOOHOBBIX KHCJIOT. MbUIa KaK COJHM BBICHIMX KapOOHOBBIX KHCIIOT, HX Moromee aercTBue CloxkHbIE
3¢UpBI KaK MIPOU3BOHBIE KapOOHOBBIX KHCIOT. ['uaponus cinoxHbX 3¢upoB. XKupsl. ['napoaus xupos.
IIpumeHeHue xxupoB. buosorndeckast poib KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKaluus YriaeBoJOB (MOHO-, IU- M THojJMcaxapuzabl). lmroko3a —
NPOCTEUIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (PU3MUECKHUE U XMMUYECKHE CBOWCTBA
(B3ammoperictBue ¢ runpokcunom memau(ll), okuciaeHme amMMuadHbIM pacTBOpoM okcuuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TIIIOKO3bl), HAXOXKICHUE B IMPHUPOJE, NPUMEHEHHE, OMOJOrHYecKas poJjb
dotocunTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Caxapo3a — npeacTaBUTeNb AUCAXapHUI0B, THIPOJIN3, HAXOKICHUE B IPUPOJIE U IPUMEHEHHUE.

Kpaxman u wnemnornoza Kak HpupojaHble nonuMepbl. CTpoeHMe Kpaxmalla M LEJIHJIO3BI.
dusnyeckue U XMMUUECKHUE CBOICTBA Kpaxmaiia (TUIPOiIN3, KAUeCTBEHHAs! PEAKIIMS C HO/I0M).

DKclepUMEHTaIbHbIE METO/Ibl U3YUYEHHUs BEIIECTB U UX MPEBpAILEHH: TpoBeAeHNE, HAOI0IeHHE U
ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAuE€CTBEHHBIE pPEAKIMH OJHOATOMHBIX
cupTOB (OKMCIIEeHHE 3TaHoa okcuaoM Menu(1l)), MHOroaToMHBIX CIUPTOB (B3aUMOJIEHCTBHE IIIUIIEpUHA
¢ rugpokcunom wmeau(ll)), anmpaernoB (OKHMCIEHHME aMMHauHbIM pacTBopoM okcupaa cepedpa(l) u
rugpokcuaom Mmeau(ll), B3ammopeiicTBue kpaxmana C HOJOM); IPOBEACHUE IMPAKTHUUYECKOW paldoThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHMCIIOTBI

Pacuérnrble 3amaun

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOIO
BEIIECTBA WJIM MPOAYKTAa PEaKLUU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Tema 4. A3oTcoaepxkaniue OpraHn4ecKne COeANHEHUs

AMuHBI. MeTUIaMUH U aHWIKH: COCTaB, CTPOEHUE, PU3NYECKUE U XUMUYECKUE CBOWCTBA (TOpEHHUE,
B3aMMO/IEHICTBHE C BOAOH U KUCIOTaMHU)

AMUHOKHUCIOTEl Kak amQoOTepHble OpraHuyeckue coenuHeHus. Puznyeckue MU XUMHUYECKUE
CBOMCTBa aMUHOKHCIIOT (Ha mpumepe ruuuHa) buonorndeckoe 3HaueHne aMUHOKUCIOT. [lenTu sl

benku kxak nmpupoaHbIE BBICOKOMOJIEKYJIIpHBIE coeArHeHUs. [lepBudHasi, BTOpUUHas U TpeTUYHAs
CTpYKTypa OenkoB. XMMUYECKHE CBOMCTBA OEIKOB: T'MJIPOJIN3, I€HATYpalusl, KAYeCTBEHHbIEC peaKkIuy Ha
Oenku.

DKcIepUMEHTaAIbHbIE METO/Ibl M3YUYEHHUs BELIECTB M UX MPEBpALCHUN: HAOJIOJeHUE U ONUCaHHe
JIEMOHCTPALIMOHHBIX OIBITOB: JeHATypalys OeJIKOB IPU HarpeBaHUM, IBETHbIE PEAKIINH OEIKOB

Tema S. BoicokOMOJIeKY/JISIDHBIE COeIHHEHUA

OcCHOBHBIE IOHSTHS XUMUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPENHSsI MOJIEKyspHas Macca. (OCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — MOJMMepU3alis U NOJUKOHACHC Al

[Tnactmacchl (MOMMATUIIECH, MOJIMIIPONUIEH, MOJMBUHWIXIOPUA, Noiuctupon). HarypaneHeiii u
CUHTETUYECKUE KayuyKu (OyTaueHOBBIN, XJIOPOTPEHOBBINA U U30TPEHOBBIN).

Bonokna: HaTypaJIbHBIE (XJIONOK, IIEPCTh, HIENK), HICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a),
CUHTETHYECKHE (KApOH | JIaBCaH).

DKcIepUMEeHTaIbHbIE METO/IbI U3YUYEHUS BEIIECTB U MX MPEBPAICHUI: 03HAKOMJIEHHE ¢ 00pazliaMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB

Me:xnpeamMeTHbIE CBSI3H.

Peanmu3anust MeXInpeaMEeTHBIX CBS3€d IpU H3y4eHUM opraHudeckod xmmuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaKk M TOHSITHH,
SIBJISFOILUXCS] CHCTEMHBIMHM ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO- HAYYHOTO.



OO01iue ecTecTBEHHO-Hay4YHbIE MOHSTHS: SBJICHHE, HAy4yHbIH (akT, rumoresa, 3aKOH, TEOpPHUS,
aHaIM3, CHHTE3, KJIACCU(pUKAIMI, MEPUOJAUYHOCTb, HAOIIOJEHUE, HW3MEpPEHHE, OSKCIIEPUMEHT,
MOJIETTUPOBaHUE.

®dusuka: marepusi, 3HEpPIUs, Macca, aToOM, 3JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUH YPOBEHb,
BELIECTBO, TEJO, O00BbEM, arperaTHOe€ COCTOSIHME BellecTBa, (U3MYECKUE BEIMYMHBI U E€IMHHUIBI UX
M3MEpEeHusl.

buonorus: knerka, opraHusMm, Ouocdepa, o0OMEH BelIeCTB B oOpraHusme, (oTocuHTes,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€NKH, yriIeBOIbl, JKUPbI, (HepMEHTHI)

I'eorpadus: MuHepabl, FOpHbIE TOPO/IbI, [TOJIE3HBIE UCKOMAeMbIE, TOILUIUBO, PECYPCHI

TexHoNOrHMA: NHUIIEBBIE TNPOIYKTHI, OCHOBBI PAIMOHAIBHOTO THTAHHS, MOIOIIUE CPEACTBa,
JIEKapCTBEHHbIE M KOCMETHYECKHE IIpernapaThl, MaTepuaibl W3 MCKYCCTBEHHBIX U CHHTETHUYECKHX
BOJIOKOH.

Pa3znes 2. O0masi 1 HeOpraHu4veckasi XuMus

Tema 1. TeopeTuueckne 0CHOBbI XUMHH

Xumudeckuil snemMeHT. AToM. Sapo aroma, W30TOMbI. DIEKTPOHHAs 000JI04Ka. DHEPreTUYecKue
YPOBHH, IOJyPOBHU. ATOMHBIE OpOHTANH, S-, p-, d-3meMeHThI. OCOOEHHOCTH pacrpeieleHus HIEKTPOHOB
10 OpOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B DIEKTPOHHAS KOH(PUTYpaLKs aTOMOB.

[Iepnonnueckuit 3akoH u Ilepuoanueckas cucreMa XxUMHYeCKHX 3ieMeHTOB [| M. Menneneesa.
Ces3p nmepuoauyeckoro 3akona u Ilepuoanueckoil cuctemsl xumudeckux snemeHToB JI. Y. Menaeneesa
C COBPEMEHHOW TEOpUel CTPOCHMUSI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX M CIOXKHBIX BELIECTB MO TIPyMHlaM U MepuojiaM. 3HAueHHe
[IEPUONYECKOI0 3aKOHA B PA3BUTUU HAYKHU.

CtpoeHue BelecTBa. XUMHUYECKasi CBS3b. BUABI XMMUYECKON CBSI3U (KOBaJIGHTHAs! HEMOJApHAs U
MOJISIpHAsl, HMOHHAs, MeTaulndeckas). MexaHu3Mbl OO0pa30BaHHMs KOBAICHTHOW XHWMHUYECKOH CBSI3U
(oOMeHHBIN U TOHOPHO-AaKIIETITOPHBIH). BomopoaHast cBs3b.

BanentHocTh. DnekTpooTpunaTeibHoCTh. CTeneHb OKucineHus. IOHbI: KaTHOHBI M aHUOHBI.

BelecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
THIBI KPUCTAIUTMYECKHUX PEMIETOK. 3aBHCUMOCTh CBOMCTBA BEUIECTB OT THITA KPUCTAIUTHIECKON PEIIETKI

ITonsaTue o nucnepcHbIX cucteMax. VICTHHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBas 70151 BelecTBa
B pacTBOpE.

Knaccupukanus HeopraHumdeckux coeauHeHui. HomeHkiaTypa HeOpraHMYecKHX BEIIECTB.
['eneTrueckas CBsi3b HEOPTAaHWYECKHUX BEIIECTB, MPUHAIISKAIINX K PA3TMYHBIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XMMUYECKUX peakluidi B HEOPraHMUECKOW U OpraHMYecKon
XMUMHW. 3aKOH COXpPAHEHWS] MacChl BEIIECTB, 3aKOH COXPAHEHWS W TPEBPALICHHUS DSHEPTHH TIPH
XUMHUYECKHUX PEaKIIHSIX.

CkopocThb peakiiuu, €€ 3aBUCUMOCTb OT pa3InyHbIX (hakTopoB. OOpaTuMble peakiuu. XUMHUECKOe
paBHOBecHe. DaKTOPBbI, BAUAIOIINE HA COCTOSIHUE XuMuueckoro paHoBecus. [Tpunnun Jle Ilarense.

OnexTponuTnyeckas aucconuanus. CuibHbIe U calble AMEeKTPONIUThI. Peakinu noHHoro oOMeHa.
I'uaposn3 HeOpraHMYECKUX U OPraHMUECKUX BEIIECTB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakluu. [loHsATHE 00 3IIeKTpOoSiM3e pacIiiaBOB U PacTBOPOB
coneil. [I[pumeHenue anekTponnsa.

OKcIepUMEHTabHBIE METOJIbl M3YYCHHs BEMIECTB W WX MPEBpAICHHUA: JEMOHCTpAIHs TaOIUI]
«Ilepuonnyeckas cuctema xumuueckux odnemeHtoB JI. W. MenneneeBay; u3yueHue Moemei
KPUCTAUTMIECKUAX PENIETOK; HAONIONEHNEe W ONHMCAaHUE JEMOHCTPAMOHHBIX W JIA0OPATOPHBIX OITBITOB
(pa3noxkeHue MepoKcHa BOAOPOAA B MPUCYTCTBUHM KaTajau3aTopa, OIpeJesieHHEe Cpeabl PacTBOPOB
BEUIECTB C TIOMOIIbI0 YHUBEPCAJIBHOTO WHIMKATOpPA, pPEaKlIuu HOHHOrO OOMEHa); IpOBEACHUE
MPAaKTUYECKON paboThl «BiusiHME pa3NUUHbIX (GaKTOPOB HA CKOPOCTh XUMUYECKON pPeaKIium.

Pacuérnrie 3agaun

PacuéTpl o ypaBHEHUSAM XMMUYECKUX PEaKIUii, B TOM YHCIIE TEPMOXUMHUYECKUE PACUEThI, pacu&Thl
C MCTIOJIb30BAaHUEM IMOHSTHS «MaccoBast OJIsl BELIECTBAY.



Tema 2. Heopranuveckasi XuMust

Hemeramnsl. [lonoxenue HemeramioB B Ilepuogudeckoil cucreMe XUMUYECKUX ieMeHToB 1. H.
MenzeneeBa U 0COOEHHOCTU CTpoeHHs aromoB. (Dusnueckue CBOWCTBA HEMETALIOB. AJLIOTPOMHUS
HEMETAIJIOB (Ha MpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BaXHEHMIIMX HEMETAJUIOB (TaJIOr€HOB, cepbl, a30Ta, (ocdopa, yriepoaa u
KPEMHHMSI) U UX COCTMHEHUM (OKCUJIOB, KUCIOPOCOIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COSAMHEHUH)

[IpuMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COEIMHEHUN

Meramnsl. [lonoxenue meramnoB B Ilepuogudeckoil cucremMe XUMHYECKMX 3yeMeHTOB [ H.
MenpeneeBa. OcoOEHHOCTH CTPOEHMSI AIIEKTPOHHBIX 000JI0UeK aToMOB MeTaiioB. Obuue (usnueckue
cBoiicTBa MeTauIoB. CIIaBbl METAJIIIOB. DJIEKTPOXUMUYECKUHN Pl HAPSHKEHUM MeTaliIoB. XUMUYECKUE
CBOMCTBa BaXKHEHIIMX METAUIOB (HATPUM, KaJIHWK, KaJblMA, MarHWid, aJIIOMUHUHN, IMHK, XPOM, JKEJIE30,
Meb) U UX coenuHeHuil. O0mue crnocoOsl monydeHuss MeTaiioB. Meramnyprus. Kopposust MeTaioB.
CriocoOsl 3amuThl OT KOppo3uu. [IpruMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAJIBHBIE METO/bl M3YyUEHUS BEIIECTB U UX IPEBPALLEHUI: H3y4yeHUE KOJUIEKIUU
«MeTamnel ¥ CIUIaBbl», O0pa3llOB HEMETAJUIOB; PEIICHHE SKCIEPUMEHTAIBHBIX 33Ja4; HaONIoJeHuEe U
ONMCAaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHUIA ATIOMUHHS C
pacTBOpamMH KUCJIOT U ILIENI0YeH, KaYeCTBEHHbIE peaKIIMK1 Ha KaTHOHBI MeTaJuI0B) PacuérHeie 3aaun.

Pacuérbl mMacchl BeniecTBa MM 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WU
00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; Pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKIUH, €CIIN OHO U3 BELIECTB UMEET IPUMECH

Tema 3. Xumus u ’KM3Hb

Ponp xumum B 00CCIICUCHHHM DKOJOTMUYECKOHM, JHEPreTHYSCKOW U MHUIICBOW O€30MMacHOCTH,
pa3BuTuu MeauUuHEbL. [IoHsATHE 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIIHil.

[IpencraBinenust 00 OOUIMX HAayYHbIX MPUHIMIIAX POMBIIIJIEHHOIO MOJYYE€HUS Ba)KHEHIINX
BEILLECTB.

YenoBek B MHUpE BELIECTB M MaTepUaOB: BAKHEHIIME CTPOUTENIBHBIE MaTepHallbl,
KOHCTPYKLMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KepaMuKa, Marepuaibl [Uisl  DJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4eCKHE U MUHEPATIbHBIE y100pEHUSI.

XUMHS ¥ 3[I0pOBbE YEJOBEKA: MPaBHJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX IMpENapaTroB; MpaBUia
0€301acHOTO UCIOJIb30BaHUS MTPENapaToB OBITOBOM XUMHUHU B TTIOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanusi MeXNpeAMETHBIX CBsI3ed NpU H3YYEHMM OOIIed U HEOPraHWYecKOM XHUMUu
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHSITHUM, TaK U TMOHITHA,
SIBJIIOIIMXCS] CHCTEMHBIMHM IS OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAYYHBIH (QakT, TUIIOTe3a, 3aKOH, TEOPHS, aHAIIU3, CUHTE3,
KJ1acCupUKalus, IepUOoANYHOCTb, HAOIIOJEHHIE, IKCIIEPUMEHT, MOJIEIMPOBaHHE, U3MEPEHHE, SIBJICHUE.

@dusuka: MaTepus, DOHEprus, Macca, aroM, OJJIEKTPOH, IIPOTOH, HEWTPOH, HWOH, H30TOIl,
PaZvo0aKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb, BEILIECTBO, T€NI0, 00BEM, arperaTHOE COCTOSIHUE
BelecTBa, (PU3NUECKHE BETUYUHBI H TUHUIIBI UX U3MEPEHUS, CKOPOCTh

buonorus: knerka, opraHusm, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIJIEMEHTbI, BUTAMUHBI,
0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, FOpHbIE TOPObI, OJIE3HBIE HCKOMIAeMble, TOIUIUBO, peCypchl TeXHOIOTHUs:
XUMHUYECKass  MPOMBIIUIEHHOCTb,  METAJUIyprus, MNPOU3BOACTBO  CTPOUTENBHBIX  MaTepHUasOB,
CeJIbCKOXO035IICTBEHHOE MIPOU3BO/JICTBO, MUIIeBast POMBIIIIIEHHOCTD, dapmaneBTHyecKas
IIPOMBIIIJIEHHOCTh, IPOM3BOACTBO KOCMETHYECKHX IPENapaToB, IMPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTepUasIoB, AMEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



3. IlnaHupyemble pe3yJbTaThl 0CBOECHUS 0011€00pPa30BATEILHON TUCHUIIJIMHBI

OcBoeHue copepkanus 0011e00pa30BaTEILHON AUCIUTITHHBI «XUMHUS» 00€CTIeUNBACT TOCTHKEHUE
00y4aroIuMCs CIIEAYIOIUX Pe3yIbTaToB:

Jluunocmmuwie pezyromamot (JIP):

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMmeTa «XHUMHsS» OTpakaroT c(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHOM W  MPAKTUYECKOH  JEATENBHOCTH  OOy4armoIuxcs B  IpOIEcce  pean3aluu
00pa30BaTeNbHOM IeATEIbHOCTH, B TOM UUCIIE B YACTH:

JIP1. rpak1aHCKOTO BOCITUTAHUS:

- OCO3HaHUs 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUS K 3aKOHY
Y TIPABOTIOPSIKY;

- IPEICTABIICHUS O COLIMATBHBIX HOPMaX U MpaBUIaX MEXIMYHOCTHBIX OTHOIICHUN B KOJJIEKTUBE;

- TOTOBHOCTHM K COBMECTHOW TBOPYECKOW JEATEIHHOCTH MPH CO3JaHUU YYEOHBIX IPOCKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI IPYTHX IPU
aHaJlM3e pa3IMYHbIX BUJOB YU€OHOM NeSTEIbHOCTH;

JIP2. maTpuOTUYECKOTO BOCITUTAHUS:

- IGHHOCTHOT'O OTHOIICHHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE€UECTBEHHON XUMUM;

- YBaOXEHHS K IPOIIECCY TBOPYECTBA B OOJIACTH TCOPUHU M TPAKTHUYECKOTO TPUIIOKEHUS XHMHH,
OCO3HAaHUS TOTO, YTO JAaHHBIE HAYKH €CTh pe3yNbTaT JIUTENbHBIX HAOMIOACHUNA, KPOMOTIUBBIX
AKCIIEPUMEHTAIBHBIX IIOUCKOB, TIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

- UHTepeca U MO3HaBaTEJIbHBIX MOTHBOB B MOJIYYEHHH M MOCIEAYIOUIEM aHanu3e WHGOpMaluu o
MEPEIOBBIX JIOCTIKCHUSX COBPEMEHHOW OTCUECTBCHHOW XHUMHUH;

JIP3. 1yXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

- HPAaBCTBEHHOT'O CO3HAHUS, STHYECKOTO ITOBEICHHS;

- CHOCOOHOCTH OIEHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMU, WU MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- TOTOBHOCTH OIICHMBATh CBOE MOBE/IEHUE U TIOCTYIKU CBOUX TOBAPHINEH C MO3HUIIMI HPABCTBEHHBIX
Y TIPABOBBIX HOPM U C YY€TOM OCO3HAHUS TOCIICICTBUN MOCTYITKOB;

JIP4. hopMupoBaHus KyJIbTYPhI 3I0POBbS:

- TOHMMaHMsI LEHHOCTeH 370poBoro M Oe3omacHOro oOpas3a JKHU3HHM, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37]0POBbBIO;

- coOmro/ieHust MpaBmil O6€30MacHOr0 OOpaIieHus! ¢ BeIeCTBaMH B OBITY, MOBCEIHEBHOM >KM3HU, B
TPYIOBOU AESITENLHOCTH;

-IIOHUMaHUsl [IEHHOCTH TPaBWJI WHJIWBHYyAJTLHOTO M KOJUICSKTHBHOTO O€30TacHOTO IMOBEACHHS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

- OCO3HAHWS TOCJICICTBUA W HENPUATUS BPEIHBIX MPHUBBYCK (YIMOTPEOJIICHUS —aJIKOTOJIS,
HApPKOTHUKOB, KYPEHHUS);

JIPS. TpymoBOro BOCIIUTAHUS:

- KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIE0BATENbCKON IeATeIbHOCTH, OOIIIECTBEHHO
TMIOJIC3HOH, TBOPYECKOH U JIPYTHX BHJAX JIEATCIILHOCTH,

- YCTaHOBKM Ha aKTHBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 33]1a4 COLMAIbHOW HAMpaBIECHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

- UHTEpeca K MPaKTUYECKOMY M3YUEHHUIO0 Mpodeccuil pa3muyHOro pojaa, B TOM YHCIIE HAa OCHOBE
MIPUMEHEHHUS TTPSIMETHBIX 3HAHUH 110 XHMHH;

- YBOXEHHUSI K TPYY, JTIOJSIM TPYyia U pe3yibTaTaM TPYAOBOH JAEATeIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHJIWBHIYAJILHOH TPaeKTOPUH oOpa3oBaHUs, Oymymiei
npodeccun W peanu3anuu COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

JIP6. 3K0JIOrMu4€CKOr0 BOCIIUTAHUSI:

- 9KOJIOTHYECKH IIeJIECOO0PA3HOTO OTHOIICHUS K IMPUPOJIE KaK MCTOYHUKY CYIIIECTBOBAHUS KU3HU
Ha 3emiie;



- IOHHMMaHMs TIJOOAIBHOIO XapakTepa HKOJOTMYECKHUX MpoOseM, BIMSIHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHOMN U COLIMATIBHOM CPEMbL;

- OCO3HaHMs HEOOXOAMMOCTH MCIIOJB30BaHMs JOCTHIKEHUMM XMMUHU JUIsI PELICHHs BOIIPOCOB
PalMOHAIBHOTO IPUPOAOIOIb30BAHUS;

- AKTHBHOI'O HENPUATHUS NEHUCTBUM, NPUHOCAIIUX BPEJ OKPYKAIOIIECH IPUPOIHOU cpele, YyMEHHUs
MIPOTHO3UPOBATh HEOJIATONPUATHBIE JKOJOTHUECKUE TIOCIEACTBUSA MPEeINPUHUMAECMbIX JeHCTBUH U
IPEIOTBPALATD HUX;

-  HaIM4Ms Pa3BUTOIO DKOJIOTMYECKOTO MBILIUIEHHS, JKOJIOIMUYECKON KyJIbTyphl, OIbITa
JESATEIIBHOCTH JKOJIOTMYECKON HAIpPaBJIEHHOCTH, YMEHHs PYKOBOICTBOBATHCS MMM B IO3HABATEIBHOM,
KOMMYHUKAaTHBHOH M COLMAIBHOM TMpaKTHKE, CHOCOOHOCTH M YMEHHUS AaKTHBHO HPOTHUBOCTOSTH
UIe0JIOrH XeMohoouu;

JIP7. 1eHHOCTH Hay4HOI'O MIO3HAHUSA:

- ¢()OpMUPOBAHHOE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
1 OOILECTBEHHOM MPAKTHUKH;

- IOHMMaHUs creun(UKA XUMUU KaK HayKH, OCO3HaHUs €€ poju B (OPMHUPOBAHUU PALMOHAIBHOTO
HAYYHOTO MBIIUICHHUS, CO3JaHUN IIEJIOCTHOTO TPEICTABICHUSI 00 OKPY)KAIOIEM MHUPE KaK O €IMHCTBE
IPUPOJBI U YeNlOBeKa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH U pelleHHM MpOoOJIeM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECUS;

- YOEeXJEHHOCTH B OCOOOM 3HAYMMOCTH XHMHU [UIs COBPEMEHHON IMBWIM3ALMH: B €€
I'YMaHUCTHYECKON HAIPaBJIEHHOCTU U BaKHOW POJIM B CO3/IaHUU HOBOW 0a3bl MaTepHalIbHOM KYJIbTYpPHI, B
pelIeHnH TI00adbHbIX MPOOJIeM YCTOHYMBOIO Pa3BUTHS UEJIOBEUECTBA - CHIPHEBOM, HYHEPrETHUECKOM,
MUIIEBOM M SKOJIOTMYECKON OEe30MaCHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIICYCHUH YCIOBUH YCIEIIHOTO
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJI0I0 YjieHa 00I1eCTBa;

- €CTECTBEHHO-HAayYHOU IPaMOTHOCTU: TOHUMAHHUS CYIIITHOCTH METOJI0B IO3HAHUS, UCIIOJb3YEMBIX B
€CTECTBEHHbBIX HAyKax, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydyaeMble 3HAHMS JUIsl aHaiu3a U OObACHEHMS
SIBJIGHUM OKPY)KAIOLEro MUPAa U IPOUCXOJAIIMX B HEM HM3MEHEHHMM, yMEHMs [enaTh 0OOCHOBAHHBIE
3aKJIIOYEHHs] HAa OCHOBE HAy4HbIX (DAKTOB M MMEIOUIMXCS JIaHHBIX C LEJbI0 MOJIyYEHHs JIOCTOBEPHBIX
BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BAaTh XMMHYECKHE 3HAHMS Ul pELIeHHs MpodieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

- HHTEpeca K NMO3HAHUIO, UCCIIEI0BATEIbCKON JEATENBHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPAa30BAHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHU 110 XMMHUH B COOTBETCTBHUHM C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

- HUHTepeca K 0COOEHHOCTSM TpyZa B pa3IndHbIX chepax npodeccrnoHalbHOM 1eATeNbHOCTH.

Memanpeomemnule pezynomamol (MP):

MertanpeamMeTHble  pe3ysbTaThl  OTPaXKalOT  OBJAJE€HUE  YHUBEPCAJIBHBIMH  Y4E€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMHU.

MP1. YHuBepcanbHble yueOHbIE TO3HABATEIIbHbIE IEHCTBUS:

MP1. (1) 6a30BBbIe TOTHUECKHUE JEHCTBHUS:

- €caMOCTOATENbHO (OPMYIHMPOBATh U aKTyaJU3UpoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- OMpenessaTh 1NN NeSTeNIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JTOCTHXKEHUS, COOTHOCUTh
PE3YJIBTAThl AEATEIBHOCTH C TOCTABIEHHBIMU LIETISIMU;

- UCMOJIb30BaTh IIPU OCBOEHUU 3HAHUM MPHEMBI JIOTHYECKOTO MBIIIJICHHS: BBIACIATh XapaKTepHbIE
IIPU3HAKM TOHATUN M yCTAHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS IS
O0OBSCHEHHS OTJIEIBHBIX (DaKTOB U SIBJICHUI;

- BBIOMpATh OCHOBAHUS U KPUTEPUH JUTSI KJIACCH(PHUKAIIMY BEIIECTB U XMMUYECKUX PeaKIuii;

- YCTaHABJIMBATh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBICHUSIMU;

- CTPOUTH JIOTHYECKUE pPaCCYXICHUS (MHIYKTUBHBIC, JEIYKTHBHbIC, 10 aHAJOTHHU), BBIABIATDH
3aKOHOMEPHOCTH M TPOTHBOpPEYMS] B pPACCMATPUBAEMbIX SBJICHMSX, (OPMYIHpOBaTh BBIBOJABI H
3aKJIFOUYEHNS;
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- IPUMEHATH B IIpOLEcce MO3HAHMSI, UCIIOIb3yEMbIE B XMMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJECNIBHBIC MPEACTABICHUS - XMMUYECKHHA 3HAK (CUMBOJ) DJIEMEHTa, XUMHUYECKas
¢bopmyna, ypaBHEHHE XUMUYECKON peakluy - IpU peIIeHNH Y4eOHBIX II03HABAaTEIIbHBIX U MPAKTUYECKUX
3a/1a4, NPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC IPEACTABICHUS [Js BBISBJICHUS XapaKTEPHBIX INPU3HAKOB
U3Y4aE€MBbIX BEIECTB U XUMUYECKUX PEAKLIUM.

MP1 (2). 6a30BBIC UCCIIEIOBATEILCKHEC ICHCTBHS:

- BJIAZICTh OCHOBAMM METOJIOB HAyYHOT'O ITO3HAHUS BEUIECTB U XMMHUYECKHUX PEaKLIM;

- (hopMyIHMPOBATH LIETH U 3a/1a4X MCCIEJOBAHNUS, NCIOIB30BATH IIOCTABJICHHBIE U CAMOCTOSATEIBHO
c(OpMyIHpOBaHHBIE BONPOCHl B KayecTBE HHCTPYMEHTAa IO3HAHUSA U OCHOBBI U1 (POPMHUPOBAHMS
TUIIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUI;

- BIAAETh HABBIKAMM CAMOCTOSITEJIBHOIO IUIAHWPOBAHMS W IIPOBEIEHUS  YYCHHUYECKUX
HKCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOMIONATh 3a XOJOM MPOIEcCa, CaMOCTOATEIBHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (OpMyIHMpPOBaTh 000OIIEHNS U BBIBOJBI OTHOCUTEIBHO J1IOCTOBEPHOCTH
Pe3yabTaTOB UCCIIEOBAHUS, COCTABIIATH 0OOCHOBAHHBII OTUET O MPOJEIIaHHON padoTe;

- MpHOOpeTaTh OMBIT YUYEHUYECKOM MCCIIE0BATENICKOM U MPOEKTHOM JAEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS MPAaKTUYECKUX 3a/ad,
IIPUMEHEHHIO Pa3JIMYHbBIX METOJIOB IIO3HAHHUS.

MP1 (3). pabota ¢ uapOopMAaInei:

- OPUEHTHPOBATHCA B PA3IMYHBIX HMCTOYHHMKAX HHPOpPMALUHU (HAyYHO-NOMYJspHas JUTEparypa
XUMHUYECKOI'O COJIEp’KaHus, CIIpaBOYHbIE 1TOCOOMs, pecypchl MHTepHETa), aHAIM3UPOBAaTh UHPOPMALUIO
pasnUYHbBIX BHJIOB U (GOpPM MpPEICTABICHMS, KPUTHUECKH OLIEHUBAThb €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

- (GOpMyYIMPOBATH 3aMPOCHl U MPUMEHSTh Pa3IMYHbIe METObI [P MOUCKE U 0TOOpe MHpOpMaLuy,
HEOO0XOAUMO 7151 BBIITOTHEHHS y4eOHBIX 33/1a4 ONPEACTICHHOTO TUIIA;

- INpuoOpeTaTh ONBIT MCIOJB30BaHUA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

- CaMOCTOSATEJIbHO BbIOMPATh ONTHUMAJIbHYIO (OpMY MpeacTaBieHus HH(opManuu (cXemsl,
rpaduku, TuarpamMmmbl, TaOJIUIBI, PUCYHKHU U IPYTHE);

- ICIOJIB30BATh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA NPH paboTe ¢ XUMUYECKOM HH(pOopMalMen:

- IPUMEHSTHh MEXIpeAMETHbIE ((U3NUecKue U MaTeMaTHUeCKHUe) 3HaKU U CHUMBOJIbI, (OPMYIIbI
ab0peBUaTypbl, HOMEHKJIATYPY;

- HCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIITHOCTH.

MP?2. YHuBepcanbHble KOMMYHUKAaTUBHBIE JEHCTBUS:

- 33/aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJ€ JAuajora W/WIW ITUCKYCCUH,
BBICKa3bIBaTh UJAEH, (HOPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBINOJHEHHS MPEASIOKECHHON
3a/1a4u;

- BBICTYNATh C TNPE3CHTALMEH pPE3yIbTaTOB I103HABATEIBHON JESITEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IMPU BBIIOJHEHUU XHUMHYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKON PabOTHI IO UCCIIEOBAHUIO CBOWCTB U3y4aeMbIX BELIECTB, pealn3aluy yueOHOro MPOEKTa,
1 (opMynupoBaTh BBIBOJBI 110 pe3yabTaTaM MPOBEACHHBIX MCCIEI0BAaHUHN MTyTEM COTJIACOBAHMSI TIO3UIIMNA
B X07ie 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

MP3. YVHuBepcanbHble peryIsTUBHBIE ACUCTBUSA:

- CaMOCTOSTENNbHO IUIAHUPOBATH U OCYIIECTBIATH CBOIO MIO3HABATEIbHYIO IEATENBHOCTD, OIIPENEIsA
ee el W 3aJauyd, KOHTPOJIMPOBATh M IO Mepe HeOoOXOIMMOCTH KOPPEKTHpPOBAaTh MpeiJiaraeMblil
JITOPUTM JICMCTBUN TpPU BBHIMOJIHEHUM Y4eOHBIX M MCCIENOBATENbCKUX 3aJad, BbIOMpaTh HauOolee
3¢ (deKTUBHBIN CIIOCO0 UX PEIICHHS C YYEeTOM MOJIyYE€HHUs HOBBIX 3HAHUHU O BEIIECTBAX U XUMHYECKHX
peaxkuusx;

- OCYILIECTBIIATh CAMOKOHTPOJIb JAESITEIIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IIpeomemnvie pezyromamot (I1P):

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

ITP1. chopMupOBaHHOCTH NPEACTABICHUNH O XMMHYECKOH COCTaBIAIOLIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUN TPUPOJIbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPbI
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JUYHOCTH, €€ (DYHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOOUMOHM MAJIs PEUIeHUs MPAKTHUYECKHX 3ajad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHOMN CpPEJIe;

I1P2. BageHue cucTeMo XMMUYECKUX 3HaHUM, KOTOPast BKIIIOYAET:

* OCHOBOIOJAraroIiyue MOHATUS (XUMHUYECKUI AIIEMEHT, aToM, JJIEKTPOHHAas 000JI0YKa aToma,
MOJIEKYJIa, BAJEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, XUMHUYECKas CBfA3b, CTPYKTypHas ¢opMmyna
(pa3BepHyTass ¥ COKpallleHHAas), MOJIb, MOJSIpHAs Macca, MOJSPHBIA O0BEM, YIJIEPOJTHBIA CKEJeT,
GyHKLMOHANbHAS TpyIIa, pajuKald, HW30MEpHs, H30MEpbl, TOMOJOIMYECKHH psi, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOAEPIKALLUE COECIUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COSIUHEHUS);

* TEOPUM U 3aKOHbI (TEOpHs CTPOEHUs opraHuuyeckux BemecTB A.M. byrtiepoBa, 3akoH
COXPAHEHMsI MacChl BELLIECTB);

* 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUU;

* MHUPOBO33PEHYECKUE 3HAHMS, JISKAIUE B OCHOBE IOHUMAaHWS NPUYMHHOCTH M CUCTEMHOCTH
XUMUAYECKHUX SIBJICHUH, (DaKTOIIOTMYEeCKHE CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYyYCHHH U OE30IacHOM
HCIOJIb30BAHUH BaKHEHIINX OPraHUYECKUX BELECTB B OBITY U MPAKTHUECKON JESITEIbHOCTH YEJIOBEKA;

[TP3. copMHpPOBaHHOCTh YMEHHI BBISABISATH XapaKTEPHbIC MPU3HAKU TTOHITHH, YCTAaHABIMBATH MX
B3alMOCBSA3b, HCIIOJIB30BATh COOTBETCTBYIOIME IOHATUSA IpU OINUCAaHUM COCTAaBa, CTPOCHUS H
MPEBPALLICHUN OPTaHUYECKUX COCTMHEHUN;

I1P4. chopMuUpPOBaHHOCTh YMEHMH HCHOJIB30BaThb XUMHMUYECKYIO CHMBOJIMKY JUJIsl COCTaBJICHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BepHYTOW, COKpAIICHHOW) (OpMyT OpPraHMYeCKHX BEIIECTB U
YPAaBHEHUN XMMHMUYECKHUX PpEaKIMH, W3rOTaBIMBaTh MOJEIM MOJIEKYJ] OpPraHMYECKHUX BEIECTB JUIs
WUTIOCTPALMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

I1P5. chopMUpOBaHHOCTh YMEHHUH YCTaHABIMBATh IMPHUHAIICKHOCTh H3YyYEHHBIX OPraHUYECKHX
BEIIECTB 10 MX COCTaBy M CTPOCHHUIO K OMpEIENICHHOMY KJacCy/Tpymnie coeluHeHHd (YTieBOJOPOIbI,
KHUCJIOPOA M a30TCO/AEPIKAIlNEe COEIMHEHUs, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUs), 1aBaTh UM Ha3BaHUS
o cucrematnueckoil HoMmeHkiatype (IUPAC), a taxke npuBOIUTh TPUBUAIbHBIE HA3BAHUS OTIEJIbHBIX
OpPraHMYeCKUX BeLeCTB (3TWUJIEH, NPONWIEH, AaleTUIeH, OATUJICHIVIUKONb, TIJIUIEpUH, (eHo,
dbopManbaeru, aneTanblIerusl, MypaBbUHas KHCIOTAa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHCJIOTA,
CTeapMHOBas KMCIIOTA, III0K03a, (PYyKTO3a, Kpaxmall, LIeJUII0J103a, TIUIHH);

[1P6. chopmHpOBaHHOCT, YMEHHUS OINpEAENsATh BUABl XHMHUYECKOM CBA3M B OpPraHMYECKHX
coeIMHEHUsX (OMHAPHBIE U KPaTHBIE);

[1P7. cpopmMupoBaHHOCTb YMEHHUS HPHUMEHSTH IOJOKEHHUS TEOPUM CTPOEHUS OpraHMYEeCKHX
BemiectB A.M. Bytiepoa /i 00bsICHEHUS 3aBUCUMOCTH CBOWMCTB BEILECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHMsI MacChl BEILIECTB;

I1P8. chopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA TUITMYHBIX MPEACTABUTENCH pa3INYHBIX KJIACCOB OPTaHUYECKUX BEIECTB (METaH, 3TaH, STUJIEH,
NpoNuieH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, 6eH305, METaHOJ], 3TAHOJ, ATUJICHIJIUKOJb,
IIIMLEpPHH, (PEeHoI, aleTalbJerusl, MypaBbuHasi U YKCyCHas KHCIJIOTHI, IJIIOKO3a, KpaxMal, LEeJUII0J03a,
aMMHOYKCYCHasi KHCJOTa), WUIIOCTPUPOBaTh T'€HETUYECKYIO0 CBS3b MEXIYy HUMH YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKHX PEAKIHII C CIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

ITP9. chopMUpPOBAaHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOYHHUKH YTIEBOIOPOIHOIO CHIPhbsS (HE(TH,
MPUPOAHBIN Ta3, Yroib), CIOCOOBI MX MEpepadOTKM M TMPAKTUYECKOE NPUMEHEHUE MPOAYKTOB
nepepadoTKH;

[1P10. chopmHpoBaHHOCTH YMEHHM MPOBOAUTH BHIYMCICHUS MO XUMUYECKUM YpaBHEHUSM (MacChl,
o0beMa, KOJMYECTBa HMCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAaKUMU IO M3BECTHBIM Macce, 00Bemy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIIN MPOJYKTOB PEAKIINH);

I1IP11. chopmMupOBaHHOCTh YMEHMH BIIAJETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOAaX HAYyYHOT'O
MO3HAHUS, WCIOJIb3YEMBIX B XMMHUHU MPU H3YYEHUH BEIIECTB M XUMHUYECKHUX SBICHUN (HaOIroAeHue,
U3MEpPEHUE, DKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHMUA I
NPUHATHUSL PEHIeHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMM M HX
IIPUMEHEHHEM;
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[TP12. copmupoBaHHOCTH YMEHUH COOJIOIATH MPaBHIA TOJIB30BAHUS XUMHYECKOW MOCYI0M M
na0opaTOpHBIM 000PY/ZOBAaHHEM, a TaKXKe MpaBwia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

ITIP13. cdopMHpPOBAaHHOCTh YMEHHMH IUIAHUPOBATh W BBINOJHATh XUMHUYECKHH HKCIEPUMEHT
(mpeBpaleHusl OpraHMYeCKUX BEIIECTB MPU HArPEBaHUM, MOJYUEHHUE 3TUJIEHA U U3YY€HHE €ro CBOMCTB,
KayeCTBEHHBIC PEAaKLUU OPTraHMYECKUX BEIIECTB, ACHATypalus OCIKOB MpPHU HArpeBaHWHU, I[BETHHIC
peakiuy OeIKOB) B COOTBETCTBUH € IIPABUIIAMU TEXHUKHU 0€30I1aCHOCTH NP 0OpallleHHH ¢ BEIECTBAaMU U
na0opaTOpHBIM 00OPYAOBaHUEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opme
3allUCH ypPaBHEHUH COOTBETCTBYIOIIMX pEakUMid M (OPMYIHPOBaTh BBIBOJbl HAa OCHOBE 3THX
pe3ybTaToB;

IIP14. chopMHUpOBAaHHOCTP YMEHHMH KPHTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO0 HH(}OpMaIuio,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MH(popMaruu, IHTepHET U Ipyrux);

IIP15. cdhopmupoBaHHOCTH yMEHHH COOJMIOAATh TIpaBUiIa DKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJCHHUS B OBITY M TPYJOBOH JESATEIBHOCTH B LIEJISAX COXPAHEHHS CBOETO 3/0POBBS U OKPYKAIOIICH
IIPUPOJHON Cpelbl, OCO3HAaBaTh ONACHOCTb BO3ACHCTBMS HA JKUBBIE OpPraHU3MBbI OIPEIEICHHBIX
OpPraHMYECKUX BEILECTB, MOHUMAas cmbica nokaszarens IIJIK (mpenenbHO AOMycTHMMON KOHILIEHTpALMH),
HOSICHATh Ha IpUMepax CIOCOObl YMEHbBLICHHMS M IPeJOTBpAIlleHHs] UX BPEIHOIO BO3JIEHCTBHS Ha
OpraHU3M 4YeJI0BEKA;

[IpenmeTtHble pe3ynbTaThl OCBOEHU Kypca «O011as U1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

[1P16. chopmMupoBaHHOCTb IPEICTABICHUNA O XUMUYECKOW COCTABJISAIOLIEH €CTECTBEHHO-HAyYHOU
KapTUHbI MUPA, POJIM XUMHUU B TIO3HAHUM SBJICHUN NMPUPOJBI, B (OPMUPOBAHUH MBILIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOHW MJIsi PEUICHHS MPAaKTHYECKUX 3agad U
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHON CpPEIE;

[TP17. B1agenue cCucTeMOl XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:

* OCHOBOIIOJAraroIiye MOHATUSA (XUMHUYECKUN 3JIEMEHT, aTOM, M30TOI, S-, p-, d- AJIEKTPOHHBIE
opOuTanyu aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBIH O0BEM, BAJICHTHOCTb, HJIEKTPOOTPHUILIATEILHOCTS,
CTENEHb OKHUCJICHUS, XHMHUYecKas CBsA3b (KOBAJCHTHAas, MOHHAas, METaJJIMYecKas, BOJOPOJAHAs),
KpUCTAJIJIMYECKAsl pelleTKa, TUIbl XMMHUYECKHUX peakUUd, pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJINTUYECKAsT TUCCOLMALINASA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOW PpEaKIHH,
XUMHUYECKOE PaBHOBECHE);

* TEOpUU M 3aKOHBI (TEOpHUsS AIIEKTPOIUTHUYECKOM aucconuanuu, nepuoaudeckuit 3akon J[.M.
MeHeneeBa, 3aKOH COXPAaHEHMsI MAcChbl BEIECTB, 3aKOH COXPAHEHUS M INPEBPALIEHUS JHEPTHH IpU
XUMHUYECKHX PEAKIMSX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMUHU, MHUPOBO33PEHUYECKUE 3HAHUS,
JIeKalMe B OCHOBE MOHMMAHUS MPUUMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (PaKTOIOTHYECKUE
CBEIEGHUSI O CBOICTBaxX, cOCTaBe, MOJYYEHMH U OE30MacCHOM HCHOJb30BAHUU  Ba)KHEHIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN AESITEIbHOCTH YEIOBEKa;

ITP18. copMHUpPOBaHHOCTh YMEHH BBISABIATH XapaKTepHbIE MPU3HAKU MOHATHH, yCTaHABIUBATh UX
B3alMOCBS3b, UCII0JI30BAaTh COOTBETCTBYIOIINE MOHATUS MPU ONMMCAHUN HEOPTaHMUYECKUX BEIECTB U UX
[IPEBPAILICHU;

I1P19. cpopmupoBaHHOCTH YMEHHUU HCHOJIb30BaTh XUMHUECKYI0 CHMBOJHUKY I COCTaBICHUS
(dbopMys BelIECTB M YpaBHEHUMH XMMHYECKHUX peakuui, cuctemarnueckyto HoMmeHkiarypy (IUPAC) u
TPUBHUAJIbHBIE HAa3BaHUS OTAENIbHBIX HEOPTaHWYECKUX BELIECTB (yrapHbIi ra3, YIIEKUCIHbIN ra3, aMMHaK,
raiieHas U3BeCTh, HeralleHas U3BeCTb, MUThEBAs COJia, MTUPUT U JPYTHE);

[1P20. chopmHrpoBaHHOCTH YMEHHM OIpeNessTh BaJI€HTHOCTh M CTENEHb OKHCIEHUS XUMHYECKHUX
AJIEMEHTOB B COEIMHEHMAX PA3JIMYHOTO COCTaBa, BMJI XMUMHUYECKOW CBs3M (KOBAJEHTHas, HWOHHasi,
MeTaJlJIN4ecKasi, BOJOPO/IHAsA) B COEIMHEHUSAX, TUIl KPUCTAIIIMYECKON PEIIeTKH KOHKPETHOTO BEIIeCTBa
(aTomMHas, MOJEKyJsIpHas, WOHHAs, METAJUIMYecKas), XapakTep Cpeasl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCAMHEHUI;

I1P21. cpopMUpOBaHHOCTH YMEHHI yCTaHABINBATH MPUHAIEKHOCTh HEOPTaHUYECKUX BEIIECTB 110
UX COCTaBY K OIpeAeIEHHOMY KJIacCy/TpyIIe COeTMHEHH (MPOCThie BEIIECTBA - METAJIbl 1 HEMETAJLIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE THIPOKCHIBI, COJIH);
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[TP22. chopMrpOBaHHOCTh YMEHUM pacKphIBaTh CMBICH Nieproanyeckoro 3akoHa J1.11. MenneneeBa
U IEMOHCTPUPOBATh €T0 CUCTEMATH3UPYIONIYI0, O0BICHUTENBHYIO U TPOTHOCTUYECKYIO (QYHKIINY;

[1P23. copMUpOBaHHOCTh YMEHUI XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
sanemeHToB 1 - 4 mepuonoB llepuomumueckoit cucrembl xumuueckux siemeHToB [[.M. Menneneena,
UCIIONIB3YSl TOHATHS «S-, pP-, d-2JEKTPOHHBIE OpOUTATIN», «IHEPIETUYECKUE YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XHMMUYECKUX 3JIEMEHTOB M HX COEIMHEHUH IO NEepuojaMm u
rpynnam I[lepuoauueckoit cucrembl xumudeckux sneMenToB .M. Menneneena;

[1P24. copMHpPOBaHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMUMUYECKHUE CBOMCTBA
HEOPraHWYECKHX BEIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPKAATh CYLUIECTBOBAHWE TI€HETUYECKOM CBSA3U
MEX/y HEOpraHMYeCKMMM BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKIuii;

I1P25. chopMuUpOBaHHOCTh yYMEHUS KJIACCU(PHUIMPOBATH XUMHUECKHE PEAKIHMU IO Pa3THYHBIM
npu3HaKaM (YUCIy M COCTaBy pEarupyrolluX BElIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, U3MEHEHUIO
CTETeHEeH OKUCIICHUS 2JIEMEHTOB, OOPAaTUMOCTH PEAKIIMH, YIACTHIO KaTalu3aTopa);

[1P26. chopMuUpOBaHHOCTh YMEHUN COCTABIATh YPAaBHEHUS PEAKIMHA PAa3IUYHBIX TUIIOB, MOJIHBIE U
COKpaIlleHHbIE YPaBHEHUS PEaKIii MOHHOTO OOMEHa, YYHUTBHIBAasl YCIOBHS, MPHU KOTOPBIX 3TH PEaKIUH
UIYyT 10 KOHIIA;

[1P27. chopmMrpoBaHHOCTH YMEHHMM MPOBOJIUTh PEAKLIMU, IOATBEPKIAIOIINE KAaUECTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, pPAClO3HABaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX paCTBOpPaX HEOPraHMUYECKUX BEIIECTB;

[1P28. cpopmMupoBaHHOCTh yYMEHUN PACKPBIBATH CYHUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii IoCpPeICTBOM COCTaBICHUSI AJIEKTPOHHOr0 OaiaHca 3TUX PEaKIMii;

I1P29. chopMUPOBAaHHOCTh YMEHHI OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW pPEakiuu OT
pa3NUYHBIX (AKTOPOB; XapaKTep CMEMICHHS XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeictBus (mpunnun Jle [larense);

ITP30. copMHUpOBaHHOCTH YMEHHI XapaKTEPU30BATh XUMUYECKHE MPOIIECCHI, JIEXKAINE B OCHOBE
MPOMBIIIJICHHOTO MOJY4Y€HUS CEPHOM KUCIOTHI, aMMHUaKa, a Takxke cOpPMUPOBAHHOCThH MPEJICTaBICHUN
00 o0mMX HAayYHBIX MPUHIUIAX U IKOJOTUYECKUX MPOOIIeMax XUMUYECKOTO ITPOU3BOJICTBA;

I1P31. cdopMHpPOBaHHOCTE YMEHMH TPOBOAMTH BBIYUCICHUS C MCIOJIb30BAaHUEM IOHSITHUS
«MaccoBasi JIOJsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MPU XUMHUYECKHX PEAKIIMSIX,
Macchl BEIECTBAa WM 00beMa I'a30B MO W3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM 00bEMY OJHOTO
U3 YYacTBYIOIIMX B PEaKIMM BEUIECTB, TEIUIOBOTO 3(PQeKTa peakliud Ha OCHOBE 3aKOHOB COXPAaHEHHUS
MAacchl BEUIECTB, IPEBPALLEHUSA U COXPAHEHUS SHEPTUN;

[TP32. chopmMupoBaHHOCTH YMEHUN COOJIONATH MpPaBWIA TOJIB30BAHUS XUMHYECKOW IMOCYI0N U
na0opaTOpHBIM 000pY/IOBaHMEM, a TakXKe NpaBuiIa OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX XUMHYECKHX OIBITOB; CPOPMUPOBAHHOCTh YMEHUU
IUIAHUPOBaTh M BBINOJHATh XUMHYECKHH SKCIIEpUMEHT (pas3lioKeHHE TIepoKcHaa BOJOpoJa B
MIPUCYTCTBUHU KaTalM3aTopa, OINPEICIICHHE CPEIbl PacTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAIBHOIO
MH/MKATOpa, BIMSHHME DPA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOH peakluu, peakuy HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMMU Ha cynbdar-, KapOoHAT- U XJIOPHI-aHHUOHBI, Ha KaTHOH aMMOHUS,
pElIeHnEe SKCIEPUMEHTANIbHBIX 3a1ad 1o temaMm «Metamnsl» u «HeMmeTtannel») B COOTBETCTBHM C
MpaBWJIaMH TEXHUKH O€30MacCHOCTU NMpHU OOpallleHHuu ¢ BEUIECTBAMH M JIaOOpaTOPHBIM 00OPYIAOBAHHUEM,
MPEJCTABIATh PE3YNbTAaThl XUMHUECKOTO IKCIIEPUMEHTA B (hOpMe 3allUCH YPaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

I1P33. cdhopMHUpPOBAaHHOCTh YMEHMH KPUTHYECKH AaHAIM3MPOBATH XUMHMUYECKYIO HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAacCOBOI KOMMYHUKaLUU, IHTepHET u Ipyrux);

I1P34. cdopMupOBaHHOCTH YMEHHMH COONIONATh TpPaBUIIa HKOJOTHYECKH IIe1eco00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM AESITENBHOCTU B LIENSX COXPAHEHUS CBOETO 3[I0POBBS M OKpY)Karollen
IIPUPOIHOM CpeJibl, 0CO3HABATh ONACHOCThH BO3JIEHCTBUS Ha JKMBBIE OPraHU3MBbI OIIPE/ICTICHHBIX BEIIECTB,
noHumMast cMbicit nokasarens [1/IK, nosicHsTh Ha mpuMepax crnocoObl YMEHbIIEHUS U IPEJOTBPAIICHUS UX
BPEIHOIO BO3JECHCTBYS Ha OPraHU3M Y€JI0BEKa;
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[TP35. nmns oOywaromuxcsi ¢ OTpaHUYEHHBIMU BO3MOXXHOCTSMH 3/IOPOBBSI: YMEHHE NPUMEHSTH
3HAaHUA 06 OCHOBHBIX JOCTYITHBIX METOJAX IMO3HAHUS BCIICCTB U XUMHNYCCKUX SIBJICHUU

Obwue komnemenyuu (OK):

OK 01. Bei6upats croco0sl pemeHus 3a1a4d npodeccuoHaIbHON NeITeIbHOCTH MPUMEHHUTEIIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. Mcrionp30BaTh COBPEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U MHTEPIIpeTaluu HHPpopManuu, u
MH(OPMAIMOHHbBIE TEXHOJIOTHH IS BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATBHON 1EATEIIBHOCTH;

OK 03. [TnanupoBaTh ¥ peain30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE M JIMYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO JeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 0 MPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYAIIHSIX;

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE  KOMAH/IE;

OK 05. OcyiiecTBiasiTb YCTHYIO M MUCbMEHHYIO KOMMYHHUKAIIMIO HAa TOCYJApCTBEHHOM S3bIKE
Poccwuiickoit @eaeparuu ¢ yaeToM 0COOEHHOCTEH COIMATLHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. IlposBasaTh TIpaxaaHCKO-NATPUOTHUECKYIO TIO3UIIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM UYHUCIE C
Y4ETOM TapMOHHU3ALWKA MEXHAIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUN, NMPUMEHSATh CTaHAAapThI
AHTUKOPPYILIMOHHOIO TIOBEJICHUS;

OK 07. CopneiicTBOBaTh COXpPAaHEHHIO OKPYXKAIOILIEH Cpeabl, PecypcocOepereHuIo, MPUMEHSITh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPHUHIUIBI OEpeXIMBOrO MPOU3BOACTBA, 3()h(PEeKTHBHO AEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIIHSIX;

IIpogpeccuonanvuvie komnemenyuu (I1K):

IIK 1.1. TIpoBepsATh HCNIPABHOCTh TEXHOJOTUYECKOTO OOOpYIOBaHUS, CHUCTeM O€30MacHOCTH U
CUTHAJIM3alui, KOHTPOJIbHO-U3MEPUTEIbHBIX IPUOOPOB M ABTOMAaTMKM HA aBTOMAaTHU3MPOBAHHBIX
TEXHOJIOTUYECKHX JIMHUSAX MPOU3BOJICTBA MPOTYKTOB MUTAHHS U3 PACTUTEIBHOTO ChIPbSl B COOTBETCTBHUU
C 3KCIUTyaTallUOHHOW JJOKYMEHTAIUEH.

IIK 1.2. BbINONHATH TEXHOJOTUYECKUE OIMEpali MO YCTPAaHEHUIO HEUCIIpaBHOCTEH B padore
TEXHOJIOTUYECKOr0 000pyI0BaHuUs, CUCTEM O€30IaCHOCTH M CUTHAJIN3AlMH, KOHTPOJIbHO-U3MEPUTEIbHBIX
npuOOPOB M aBTOMATHKU HAa aBTOMATU3UPOBAHHBIX TEXHOJOTMUECKUX JTUHHIX MPOU3BOJICTBA MPOIYKTOB
MUTAHUS U3 PAaCTUTEIIBHOTO ChIPbsl B COOTBETCTBUHM € IKCIUTYaTAIlMOHHOM TOKyMEHTalUeH.

I[IK 1.3. Oummarb OT 3arpsS3HeHHUd, CMa3blBaTh M MPOBOJUTH CAHUTAPHYIO 0OPabOTKY
MEXaHMUYECKUX JIeTalel U y3JI0B 000pyI0BaHuUs MO IPOU3BOJICTBY MPOJIYKTOB MUTAHUS U3 PACTUTEIHHOTO
CBIPbsI COTJIACHO IpaduKaM NpoduIakTHIECKo 00pabOTKH.

[IK 1.4. ToroBuTh pabouee MECTO, TEXHOJOTHUYECKOE OO0OpYAOBaHHE, CUCTEMBbI 0€30MacHOCTU H
CUTHAJHN3allii, KOHTPOJIbHO-U3MEpUTEIbHbIE MPHOOPHI W aBTOMATHKYy Ha aBTOMAaTHU3WPOBAaHHBIX
TEXHOJIOTUYECKUX JIMHUAX K 3aIlyCKy TEXHOJOTUYECKOTO Mpoliecca MPOU3BOCTBA MPOTYKTOB MUTAHUS U3
PaCTUTEIBHOIO CHIPbsI B COOTBETCTBUH C 3KCIUIYaTallMOHHOW JOKYMEHTalUEH.

I[IK 2.1. PerynmupoBarh mnapamMeTpbl U pPEXKHUMbl TEXHOJOTHYECKHX OIEpaluil XpaHEHUs u
nepepaboOTKMU 3€pHAa U CEMSH Ha aBTOMATU3WPOBAHHBIX TEXHOJOIMYECKUX JIMHUSX B COOTBETCTBUU C
TEXHOJOTUYECKUMH UHCTPYKLIMUSIMH.

[IK 2.3. PerynupoBarh napameTpbl KadecTBa MPOAYKIIMH, HOPM pacxoia ChIpbsi U HOPMAaTHUBOB
BBIXOJ]a TOTOBOM MPOIYKIIMH B MPOLIECCE BBHIMOJIHEHUSI TEXHOJIOTUUYECKUX OMNepaluil nepepadoTKu 3epHa
U CEeMAH WM3ACIUMHd Ha aBTOMAaTHU3MPOBAHHBIX TEXHOJOTMYECKUX JIMHUSAX B COOTBETCTBHM C
TEXHOJIOTUYECKUMH UHCTPYKIHUSIMH.

IIK 2.4. YnakoBbIBaTh U MapKHpOBaThb F'OTOBYIO NPOAYKLHIO (3€pHAa M CEMSH) Ha CHELUAIBHOM
TEXHOJIOTUYECKOM 000pYAOBAHHUU.

15



4. TemaTuveckoe MNJIAHUPOBAHUE
O0bem 001meo0pazoBaTe/IbHONM TUCHUILVINHBI U BUAbI Y4eOHOI padoThI:

O6bem obOpasoBarenbHON MporpaMmbl - 108 yacoB; camocTosiTenbHas pabora oOyuaromerocs — 0
4acoB; KOHCYJbTAIUM - 2 yaca; ¢ npenoaasareneM - 100 yacos; mpoMexyTouHas aTTecTtanus - 6 4acos;

WHIUBUYIbHBIN TPOEKT - 38 4acoB.

Buj yueOHoii padoThl

Oobvem uacos

O0beM 00pa3oBaTENILHON MPOTPaMMBbI 108
CamocTosTenbHas pabota 00y4yaroerocs -
Koncynpranuu 2
C npenojaBareneM 100
B TOM YHCJIE:

Jlexuuu, ypoku 50
[TpakTryeckue 3aHATHS 50
[TpomexyTounas arrectamys B popme 3K3aMeHa 6

MuauBuyanbHbIN POEKT
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TemaTuyecknii nj1aH 001meo0pa3oBaTe/IbHON TUCHUIVINHBI XUMHUS

Haumenona Copep:xaHue y4eOHOT0 MaTepuaJa NPaKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAs padoTa Oo0bem DopMBbI M METO/BI DopmupyeMble
HHe o0yuarommxcs 4acos KOHTPOJISI H OLeHKH o0mmue n
pa3aeiioB u pe3yjabTaToB Hpo(l)eccuoﬂaﬂbﬂ
TeM o0yuyeHUst bIe
KOMIeTeHIH
Pazpnea 1. 48
Oprannyeck
ast Xumust
Tema 1. Cojeprxanue yueOHOro Matepuaia (YpoKH, JIEKIHH)
Teoperuuec 1 Teopus cTpoeHHs opraHuueckux coeanHeHHH A. M. ByTiepoBa u cOBpeMeHHBIE NMPEICTABICHUS O 1 OpOHTAIBHBIN OIPOC. OK 1- OK6
KHe OCHOBBI CTPYKTYpe MOJIEKyJ. 3HaueHHE TEOPHM CTPOCHHS OPraHMYECKUX COETUHEHUH. MoiekynspHele U TECTUPOBAHHE.
OpraHu4eckK cTpyKTypHbIe (hopMyibl. CTpyKTypHBIE (OPMYJBI Pa3iIMYHBIX BHJOB: Pa3BEPHYTasi, COKpaIlEHHAs,
oii xumMnn CKeJeTHast
IIpakTHueckue 3aHsATUSA
1 I KontponbHas pabora Nel. BxosHast auarnoctuka 1 KonrpospHas padbota OK 1- OK6
Tema 2. | Copepxanue ydyeOHOro Marepuaiia (ypoKu, JEKLUH)
Yraesogopo | 1 | Aaxawmwr: cOCTaB U CTPOCHUE, TOMOJIOTHUECKUH psan. MeTaH M 3TaH — IpocTeIne MpeAcTaBUTEIH 2 OpOoHTANIBHBIN OIPOC. OK 1- OK7,IIK 1.1.,
AbI IKAaHOB: (PU3MYECKHUE M XMMHUYECKHE CBOWCTBA (pEaklIW¥ 3aMEIleHHs U TOPEHUs), HaXOXKICHUE B TectupoBanue. K 1.2,
MIpUPOJIE, IOTYUCHUE U HPpUMEHEHUE. becena c | IIK 14,
AnKenwl: COCTaB U CTPOEHUE, TOMOJIOTMYECKHH pan  OTWIEH M HOPONWIEH — MpOCTEHIINe po¢eCCHOHATBHOM K 2.4.
NPE/ICTABUTENN QJIKEHOB: (U3MYECKHE W XHMHYECKHE CBOMCTBA (peakiuu THAPHPOBAHUS, HaIpaBJIEHHOCTHIO
raJloreHUPOBAHMS, THAPATALNH, OKUCIICHUS M HOAUMEPU3ayuu), TIOJTyUeHNE U IPUMEHEHHE.
[MpakTryeckne 3aHATHA
1 | JlabopatopHras pabota Nel. [ToryueHne 3THIICHA HEerHapaTaeil STHIOBOTO CIIHPTA 2 JlaboparopHas padora | OK 1- OK7
Coneprxanne ydyeOHOTO MaTepuaia (YpOKH, JICKIIH)
2 | Ankaduenwvt. Byranuen-1,3 u merunOyrammeH-1,3: cTpoeHHe, BakKHEHIIME XUMHUYECKHE CBOHCTBA 2 OpoHTATBHBIN OMpoC. OK 1- OK7,IIK 1.1.,
(peakyusa nonumepusayuu). [lonydeHne CHHTETUIECKOTO KayqIyKa ¥ Pe3HHBI. Xumuyeckuit nukranr. | 11K 1.2.,
AJKWHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA psI. ANCTHIEH — MpocTeHIImit TectupoBanue. becena | [IK 1.4.,
NPEe/ICTaBUTENb aJKHHOB: COCTaB, CTpPOGHWE, (U3MUECKHMe M XHMMHYECKHE CBOMCTBa (peakunu ¢ mpodeccrnoHaNIbHOMN
THIPUPOBAHMSI, TAJIOTeHUPOBAHMS, THAPATALIMHI, TOPEHHUS), TOJIYICHUE U IPUMEHEHNE HaNpaBJIEHHOCTHIO
3 | Apensl. ben3zon: cocras, cTpoeHne, GU3NIECKHE M XUMIUECKHE CBOMCTBA (PeaKIMH TaloreHUPOBAHUS 2 DpoHTAIBHBIN OIPOC. OK 1- OK7,
W HUTPOBaHU), MOJIyICHNE W TPUMEHEHHe. ToIyol: cocTaB, CTpoeHHe, (HH3NIeCKHe U XMMHUYIECKHE TectupoBanwue.
CBOWCTBa (pPEaKIWM TAJTOTCHHUPOBAHWA W HHUTPOBAHMS) IOJTy4YeHHE W TpHMEHEHHe TOKCHYHOCTH
apeHoB. ['eHeTHyecKas CBA3b MEX/y YIIIEBOIOPOIaMH, IPHHAISKAIMMHE K Pa3IMIHBIM KJIaccaMm..
IIpakTrueckue 3aHATUS
2 | IIpaktuueckas pabora Nel. HoMeHKkIaTypa v ©30MepHsl YIIIEeBOIOPOIOB 2 ITpaktudeckas pabora | OK 1- OK6
Coneprxaane yueOHOT0 MaTepHaia (ypOKH, JIEKIINH)
4 | IIpuponnsrii ra3. IlomyrHeie HedTaHble Ta3bl. Hedth m e€ mpomcxoxaenne. KameHHBIH yroms u 1 DpoHTAIBHBIN OIIPOC. OK 1- OK7,
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MPOAYKTHl ero mnepepadotkn CrocoObl TepepaboTku He(TH: MeperoHkKa, KPeKWHT (TePMHUYECKUH,
KaTauTHYeCKuil), pudopMuHr, nuponus. I[IpoaykTel mnepepaboTku HedTH, MX NPUMCHCHUE B
MPOMBIIIJICHHOCTU U B OBITY.

CocraBiieHue
KpoccBopaa

HpaKTI/I‘{eCKI/Ie 3aHATHA

3 | KonrposbHas pabora Ne2. YrieBoaopoasl 1 KonrposbHas padborta OK 1- OK7
Tema 3. | Conepxanue ydyeOHOro Marepuasia (ypoKH, JEKIUH)
Kucnopoaco | 1 | Ilpedenvnvie oonoamomusie cnupmel. MeTaHol U 3TaHON: CTpOEHHE, (PU3MUECKHE M XUMHYECKHE 2 @DpoHTaNBHBIN OIIPOC. OK 1- OK7,1IK 2.4
AepKanme CBOHMCTBA (peakuuM C AaKTHBHBIMH MeETaJJlaMH, TaJIOT€HOBOJOPOAAMH, TOpPEHHE), NPUMEHEHHE. TectupoBanue.
OpraHu4eck Bonopoassie cBA3M MexIy MOJEKyJaMH cnupToB JleficTBHEe MeTaHOJa M 3TAaHOJIA HAa OpPraHU3M Becena, permenue
ue 9eJIOBEKa. 3a7ay ¢
coeIMHCHUS MHOT0AaTOMHBIE CIUPTHL. OTWICHITIUKOIb M 2lulyepun: CTPOCHHE, (PU3NYecCKHe M XHMHUUYECKHE podeCcCHOHANBHOM
CBOMCTBa (B3aMMOJCHCTBHE CO INEIOYHBIMH METAJIJIaMH, KA4ECTBCHHAs] PEakiys Ha MHOTOATOMHBIC HaNpaBJIEHHOCTHIO
cnupThl). JleficTBHE Ha OpraHu3M denoBeka. [lpumenenue enuyepuna M STUICHTIIKON
[TpakTHyeckne 3aHATHA
1 | JlabopatopHras padoTta Ne2. CimpThl 2 JlaboparopHas padora | OK 1- OK7
Coneprxarne ydeOHOT0 MaTtepuaia (YpOKH, JICKIINH)
2 Anpnmerunpl u KeToHBL. DopMaNbICTHA, ameTalbACTHI: CTPOCHHE, (QU3MUECKHE W XUMHUYCCKHE 2 OpOoHTANBHBIN OIpOC. OK 1- OK7,
CBOHCTBA (pEaKkIMH OKHCICHUS M BOCCTAaHOBICHHUS, KAYCCTBCHHBIC pEAaKIWMH), MOIyYCHHE | TectupoBanue
IPUMEHEHHE.
[TpakTHyeckue 3aHATHA
2 | JlabopaTopHas pabota Ne3. Anpaerust 2 JlaboparopHas padora | OK 1- OK7
Coneprxarne ydeOHOT0 MaTepuaia (YpOKH, JICKIINH)
3 | OIHOOCHOBHBIE npedenvHble KapOonosvle Kucaomol. MypaBbUHAs U YKCYCHAsl KUCJIOTBI: CTPOEHHUE, 2 OpoHTABHBIN OnpoC. OK 1- OK7IIK 2.3.
¢u3nyeckne W XHMHYECKHE CBOWCTBAa (CBOWCTBA, o0OmMe /I Kiacca KHCIOT, PEaKIUs TecrupoBanne becena,
aTepudKanum), TMojyueHHe U npuMeHeHue. CrTeaprHOBas ¥ OJICMHOBash KHCJOTBI  Kak pereHue c
npeocmasumenu vlcuiuX KapooHoewvix Kucaom. Mpluia Kak CONM BBICIIUX KapOOHOBBIX KHUCIIOT, UX npoQeCCHOHATBHOM
Moolee JIeHCTBUEKUCIIOT: CTEapuHOBas, MaJbMHUTHHOBAs, OJEUHOBAsA, JIMHOJEBAs, JHMHOJICHOBAas HAINpaBJIEHHOCTHIO
KHCJIOTHI
IIpakTHueckue 3aHsATUS
3 | Ilpakruueckas padora Ne2. HomeHKiIaTypa ¥ H30MepHsl CIIUPTOB, aJbJIETH/IOB, KAPOOHOBBIX KUCIOT 2 JlaGoparopHas pabota | OK 1- OK6
4 | JlaboparopHas pabota Ne4. CBoiicTBa KapOOHOBBIX KHCJIOT. 2 ITpaktudeckas pabora | OK 1- OK7
Coneprxanue ydeOHOro Marepuaia (ypoKH, JIEKIIHH)
4 | Cnoscnvle 3¢hupbl Kax TPOM3BOAHBIE KApOOHOBBIX KHCIOT. ['MAponn3 CIoXHBIX 3PupoB. Kupor. 2 OpoHTATBHBIN OMPOC. OK 1- OK7,TIK 2.3.
T'uoponus sncupos. Ilpumenenue sncupoe. bronorndeckast pojb KUPOB. TecrupoBanue becena
¢ nmpodeccruoHaTEHON
HaInpaBJIeHHOCTHIO
5 | YrneBoxmel: cocTa, KinaccH(pUKanus YrieBogoB (MOHO-, AM- M Hoiucaxapuusl). [rokoza — 2 @DpoHTaANIBHBIN OIIPOC. OK 1- OK7
NpOCTEHUIINI MOHOCaXapH: 0COOEHHOCTH CTPOEHHSI MOJIEKYJIBI, (PU3MYECKHE U XUMHUYECKHE CBOICTBA TectupoBanue

(B3aumogpeiicTBue ¢ ruppokcunoM menu(ll), okuciaenne aMMuadHBIM pacTBOpoM okcuia cepebdpa(l),
BOCCTAaHOBJIEHHE, OPO’KEHHE TIIIOKO3bI), HAXOX/ICHNUE B MPUPOJIE, IPUMEHEHNE, OMOJIOrHYecKast pojb
®Dorocunre3. PpyKTo3a KaK U30MEp INIFOKO3BI.
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6 | Caxapoza — nipencTaBUTENb TUCAXaPUIOB, THAPOIN3, HAXOKICHHE B IPUPOJIC U HPpUMEHEHUE. 2 DpOoHTATBHBIN OIPOC. OK 1- OK7,TIK 2.3
Kpaxman u yennionosza xax npupoassie noaumepsl. CTpoeHHe Kpaxmala U 1eutonao3sl. duzndeckue TectupoBanue becena,
Y XUMUYECKUE CBOMCTBA Kpaxmaia (2udpoiu3, KaueCTBEHHAs peaKlUs ¢ HOJIOM). peleHre 3a1a4 ¢
npoeCCHOHATBHOMN
HaIpaBJICHHOCTBIO
[TpakTHyeckue 3aHATHS
5 | Jlaboparopnas paGora NeS. YrneBosl 2 Jlabopatopnast padora | OK 1- OK7
6 | KonrpospHas padbora Ne3. Kucnopoaconepxaliye opraHnyeckKue COeMHEHNS 2 KonrponbHas pabora OK 1- OK6
Tema 4. | Cozepxanue ydyeOHOro Mareprasia (ypoKu, JEKLIUH)
Azorcomepx | 1| | AmuHbL. MeTWiaMUH M aHWJIMH: COCTaB, CTpOeHHUE, (PM3NUECKHE U XMMUYECKHE CBOWCTBA (TOpEeHUE, 2 DpoHTaNBHBIN OIIPOC. OK 1- OK7
amue B3aUMO/IeIICTBHE C BOOI U KUCIIOTaMN) TectupoBanue
OpPraHu4ecK AMMHOKHCIIOTHI KaKk aM(OTepHbIE OpTaHWYECKUe coenuHeHust. Pu3nueckne 1 XUMHIECKUE CBOHCTBA
ue AMHMHOKHCIIOT (Ha IpuMepe IiunuHa). bruonorndeckoe 3HaueHne aMuHOKUCIOT. [lenTumsl.
COCIMHCHUS Benku xak mpupoOIHBIE BHICOKOMOJIEKYJSpHBIC cOoeAWHEeHus. llepBu4HAas, BTOpUYHAs W TPETHYHAS
CTPYKTypa OeskoB. XUMHUYECKHE CBOWCTBA OCIIKOB: THAPONIN3, ACHATypanus, Ka4eCTBEHHbIE PEaKInu
Ha OCIKH..
[TpakTHyeckue 3aHATHA
1 | IpakTrdeckas pabora Ne3. 'eHeTndeckas CBA3b MEXKIY KJIaccaMi OPTaHWIECKUX COCTMHCHUN 2 [Ipaktryeckas pabora | OK 1- OK6
Tema 5. Copeprkanne yaeOHOT0 MaTepHuaia (YpOKH, JSKIIHH)
Bbicokomone | 1 | OcHOBHBIE TOHATHS XMMHH BBICOKOMOJICKYJSIPHBIX COCIMHEHHUI: MOHOMEp, MOJMMEp, CTPYKTYPHOE 2 DpoHTANBHBIN OIIPOC. OK 1- OK6, IIK 2.4.
KyJIsipHbIE 3BEHO, CTETEHb MOJIMMEpPHU3alNH, CpPeAHSs MOJEKyJsipHas Macca. OCHOBHBIE METOIBI CHHTE3a TectupoBanne becena
coeIMHeHHUs BBICOKOMOJIEKYJIIPHBIX CO€AMHEHHH — MOIMMEPU3aLUs U MOJTUKOHICHCAITHS. ¢ npodeccHoHaTbHON
IThacmmaccer (NOMMATHIICH, MOJHUIPOINICH, NMOJUBUHIIXIOPHI, MOMUCTHPON). HarypanpHbeiii u HAINpaBJIEHHOCTHIO
CHUHTETHUYECKHE KaydyKH (OyTaZneHOBBIN, XJTOPOIPEHOBBIM U H30IPEHOBBII).
Bonokna: uamypanvHble (Xn10n0K, 1EPCTb, IENK), WUCKYCCMEEHHbIE (AUemamuoe 60710KHO,
BHCKO3a), CHHTETHYECKHE (KalpOH U JIABCAH).
IIpakTHueckue 3aHsITUs
1 | JlaGoparopnas pabora Ne6. Pacnio3HaBaHHe MJIACTMACC U BOJIOKOH 2 JlaGoparopHas pabota | OK 1- OK7
2 | Kontponsnasg pabora Ned. OpraHndeckue COeAMHEHHS 2 KonrposnbHas padbota OK 1- OK6
Pazpnen 2. 52
Oo0mas "
Heopranuyec
Kasi XUMMSI
Tema 1. | Coneprkanue yuebHOrO MaTepHraia (YpOKH, JICKIIHH)
Teoperuuec 1 CocraB BemiecTBa. XUMHUYCCKUE 3JeMEHTH. CHocoOBI CYIIECTBOBAHHS XHMHUYECKHX 3JICMEHTOB: 2 KomOuHMpOBaHHBIH OK 1- OK6
KHEe OCHOBBI aTOMBI, MPOCTHIE U CIOXHBIE BEIECTBA. BelecTBa MONEKYJISIPHOTO U HEMOJEKYISIPHOIO CTPOEHHS. orpoc
XHUMUH Crnioco0bI 0TOOpaKeHHs MOJIEKYJI: MOJIEKYJISIPHBIE M CTPYKTYPHBIE (POPMYJIBL. [IpoBepounas pabora

W3mepenne BemectBa. Macca aTroMOB M MoOJeKyJl. ATOMHas eAMHHIA Macchl. OTHOCHTEIbHBIE
aTOMHasg U MOJICKYJISIpHass MaccChl. KomnuectBo BEHIECTBA U €IUHUIIBI €T0 U3MEPECHUA: MOJIb. Ywucno
ABoraapo. Monspras macca

IIpakTHueckue 3aHsATUS
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1

| IIpaktrudeckas pabora Ne4. Haxoxk/ieHHE OTHOCUTEIHHONW MOJIEKYIISIPHON MacChl

ITpakTudeckas pabora

OK 1- OK6

Coneprxaane ydeOHOT0 MaTepuaia (YpOKH, JICKIINH)

2

Xumudeckuil 3neMeHT. AToM. SInpo aroma, W30TONBI. ONEKTPOHHAs 000JI0YKa. DHEpreTHYecKue
YPOBHH, TOJIYPOBHU. ATOMHBIC oOpOuTamu, s-, p-, d-ameMeHTBl. OCOOCHHOCTH pacIHpecICHHS
JJIEKTPOHOB 10 OpOHUTAIsIM B aTOMax 3JICMCHTOB MEPBBIX YETHIPEX TEPHOAOB DICKTPOHHAS
KOH(HTyparus aTOMOB.

ITepuonuueckuii 3axon u [leproanueckas cucrema xumudeckux nemeHToB J. . Menneneesa. Csi3b
nepuoanueckoro 3akona u Ilepuognueckoit cuctembl xumuueckux snemeHToB [[. Y. Menpeneesa ¢
COBPEMEHHON Teopueil CTpOeHUs] aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XHUMHUYECKHUX
3JIEMEHTOB U 00pa3yeMBIX MMM MPOCTHIX M CIOXKHBIX BEMISCTB II0 TPYIMNaM M IepHoiaM. 3HaUCHHE
NEPUOANYECKOT0 3aKOHA B Pa3BUTUU HAYKH.

@poHTANBHBIN OMpOC.
Ynpaxuenus.
TectupoBaHue

OK 1- OK7

CrpoeHne BemecTBa. XMMHYECKasl CBsI3b. BBl XMMHUYECKOH CBsI3M (KOBAaJCHTHAs HEMOJSpHAs U
MOJpHAs,, MOHHAs, MeTaJulndeckas). MexaHn3Mbl 00pa3oBaHMs KOBAJIEGHTHOW XUMHYECKOW CBS3H
(oOMeHHBIH ¥ JOHOPHO-AKIENTOPHBIH). BogoponHas cBs3b.

THUnbl KpUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTHh CBOMCTBA BEIIECTB OT THUMA KPHUCTAILIMYECKOU
pemETKH

@poHTANBHBIN OMpOC.
VYupaxxHeHus.

Pabora ¢ Tabmmei
TecTupoBaHue

OK 1- OK6

IIpakTHueckue 3aHsATUS

2

[MpakTuueckas pabora NeS. Jucnepcuvie cucmemut

[paktuyeckas pabota
¢ mnpodeccrHoHaTbHON
HAIPaBJICHHOCTHIO

OK 1- OK7, IIK 2.3.

Cojeprxkanue yueOHOro MaTepuaia (YpOoKH, JICKIHH)

4 | CriocoObl BEIpaXEHUSI KOHYEHMPAUUU pacmeopos: MaccoBas 0Js BEUIECTBA B paCTBOPE, MOJISIpHAs @poHTaNIBHBIN ONPOC. OK 1- OK7,IIK 2.1.
KOHLEHTpaLusl. Pewenne  3amau ¢
npoQeCCHOHATBHOM
HaNpaBJIEHHOCTHIO

IIpakTHueckue 3aHsATUs

3

IIpaxkTudeckas pabota Ne6. Pacuemoi macco6oil 001u pacmeopennozo eeuiecmea

[Ipaktuyeckas pabdota
¢ mpodeccuoHanbHON
HAIPAaBJICHHOCTHIO

OK 1- OKe6, IIK 2.1.

Coneprxanne ydeOHOr0 MaTepHuaia (YPOKH, JISKIIUH)

5 | Knaccupukanust XMMUYECKHX pEaKIUi B HEOPTaHWYECKOW ¥ OPTraHMYeCKOW XUMHH. 3aKOH OpoHTAIBHBIN OMnpoC. OK 1- OK7,
COXpaHEHMs MAacChl BEIIECTB; 3aKOH COXPAaHEHUS W IIPEBPALICHUS SHEPTUM NPH XUMHUYECKHX YnpakHeHUsL.
peaKkuusX. Pa6ora ¢ Tabnuuen
TectupoBanue
6 | CxopocTh peakuny, e€ 3aBUCHMOCTb OT pa3iH4HbIX (akropoB. OOpaTUMble peaknuu. XHUMHUUECKOe @DpoHTaNBHBIN OIIPOC. OK 1- OK7
paBHOBecue. PaKTOpBbl, BAUSIOLIME HAa COCTOsIHUE XuMudeckoro pasHosecus. [Ipunnun Jle HlaTense. TecTupoBaHue
IIpakTHueckue 3aHsATUS
4 I Jlaboparopras pabota No7. @akTopkl, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEaKIINi Jlaboparopnas pabora | OK 1- OK7
Coneprxaane ydeOHOro Marepuaia (ypOKH, JIEKIINH)
7 | Onexrponurrndeckas gucconuaryst. CHIbHbIE U caa0ble 3EeKTPOINTHL. Peaknun noHHOTO 0OMeHa DpoHTAIBHBIN OIIPOC. OK 1- OK7

YnpaxHeHus
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TectupoBanue

[IpakTuueckue 3aHATHs

5 | IIpakTrdeckas padora Ne7. CocraBieHne ypaBHEHHHA peaknii HOHHOTO 0OMeHa 2 [Ipaktryeckas pabora | OK 1- OK6
Coneprxaane ydeOHOT0 MaTepuaia (YPOKH, JICKIIHH)
8 | OxucnuTenhHO-BOCCTAHOBUTEIBHEIC peakiui. CTerneHs okuciaeHns. OKUCIUTEIh U BOCCTAHOBUTEIb. 2 OpoHTAIBHBIN OIIPOC. OK 1- OK7
IIpomeccsl OkHCIeHMS M BOCCTAHOBIEHUS. BaxHelnne OKMCIMTENH M BOCCTAaHOBUTENH. Meron YnpaxHeHus
9JIEKTPOHHOTO OajiaHca. TectupoBanue
[TpakTHyeckue 3aHATHS
6 | Ilpakruueckas padora Ne8. OKUCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKLIUH 2 [Tpaktnyeckas padora | OK 1- OK6
7 | KonrposnbHas pabota Ne5. TeopeTHueckue OCHOBBI XMMUH 2 KonrponpHas paborta OK 1- OK6
Tema 2. | Conepxanue ydyeOHOTro Marepuasia (ypoKH, JEKLUH)
Heopranmnue | 1 Oxcuovt. CBOICTBA KUCIOTHBIX, OCHOBHBIX, aM()OTCPHBIX OKCHJIOB: 2 @poHTaNIBHBIN ONPOC. OK 1- OK7,IIK 2.1.
ckasi xumust | 1 | IlpodeccnoHaTbHO OPHEHTHPOBAHHOE COJep:KaHWe: Bola Kak OCHOBHOE ChIpbE B MHUIIEBOM YnpaxHeHus.
MIPOU3BOJICTBE, AUOKCH]I CEPhl — KOHCEPBAHT. TectupoBaHue
becena c
IpodeCcCHOHANTBHOM
HaNpaBICHHOCTHIO
2 | Kucnomwt. Knaccudpukaryst HeopraHnuecKux KucioT. CBOMCTBa KUCIIOT: B3aUMOJICHCTBHE C 2 OpoHTANBHBIN OIpOC. OK 1- OK7, IIK 1.3.
METaJUIaMH, OCHOBHBIMH ¥ aM(OTEPHBIMU OKCHIAaMU M THAPOKCHUIAMH, C COJIIMH, 00pa3oBaHNe TectupoBanue becena,
CJIOKHBIX 3(HPOB. peleHue 3aaad ¢
2 | IpodeccuoHaTLHO OPHEHTHPOBAHHOE coep kanne: Vcnonp3oBaHue CyIb()aMUHOBOW KHCIOTHI IpodeCcCHOHANTBHOM
JUTS TIPOMBIBAHUS 1 TIIATENFHOIM 00paboTKK 000py10BaHHS B MUIIEBOH MPOMBIIUIEHHOCTH, OBICTPOTO HaIpaBJICHHOCTHIO
yaJICHHs] HAKAIIM ¥ MOJIOYHOTO KaMHs1; MBIThE MOCY/IbI M 000pyI0BaHMS M3 HEPXKABEIOIIEH CTaiH, 3Ta
KHCJIOTA HE BBI3BIBAET KOPPO3UIO HA ITOM METaJIIe.
3 | OcHoBanus. Knaccudukarus ocHoBaHui. XMMHUUECKHE CBOICTBA LIeJI04eil 1 HEPaCTBOPUMBIX 2 OpOoHTAIBHBIN OIPOC. OK 1- OK7,1IK 2.3.
OCHOBaHUM. YopaxxHeHus.
Conu. Knaccupukanus 1 XUMHYECKHAE CBOMCTBA COJIEH. TectupoBanue becena,
peleHue 3aaad ¢
npoQeCCHOHATBHOM
HaNpaBJIEHHOCTHIO
Coneprxanne ydyeOHOTO MaTtepuana (YpOKH, JICKIIUH)
4 | Memannw. llonoxenue metamioB B Ilepuoanueckoil cucteme XuMHYecKux osneMmeHtoB . . 2 OpoHTAIBHBIN OnpoC. OK 1- OK7,IIK 1.1-

MenneneeBa. OCOOCHHOCTH CTPOCHHSI DIICKTPOHHBIX 000JOYEeK aToMOB MeTammoB. OOmime
¢usnveckne cpoiictBa MerayioB. CIUIaBRI METAJUIOB. DJCKTPOXMMUYECKHU Psll HANPSHKCHUH
METaUIOB. XWUMHUYECKUE CBOHCTBA BaXXHEWIIMX METAUIOB (HATPHUH, KW, KaJbIMiA, MarHHi,
ATFOMUHUH, IIUHK, XPOM, JKEJIe30, MEJIb) U UX COeTUHEeHUH. O0Iue crocoObl MOTYYCHUS METAIIOB.
Hememannwvi. Hemeramnsl. Ilonoxkenue HemeraisioB B Ilepuoguueckod cucTeMe XHUMHUYECKHX
anemeHnToB J[. 1. MeHnzeneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DH3nueckre CBOHCTBA HEMETAIIIOB.
AmoTponusi HeMeTa/uIoB (Ha MpuUMepe KUCIopoia, cephl, hocdopa U yriaeposaa).

XuMHU4YeCcKre CBOWCTBA BaKHEHWIUX HEMETAIOB (TajJoreHOB, cepbl, a3oTra, (ocdopa, yriaepoga u
KPEMHHS1) M UX COSAMHEHNH (OKCHIOB, KUCIOPOICOASPKALTIX KUCIOT, BOIOPOAHBIX COSANHEHHH).

TectupoBanue
Becena

¢ nmpodeccuoHATEHON
HAaIpaBJIeHHOCTHIO

IIK1.3.
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IIpakTHueckue 3aHsATUS
1 | JlabopatopHas paboTa Ne§. B3anmMopmelcTBIEe METAJUIOB C PACTBOPAMH KHCIOT U COJeH 2 JlaboparopHas padora | OK 1- OK7
2 | [paxrrgeckas padora Ne9. 'eneTndeckas CBA3b MEXKIY KIaccaMi HEOPTaHMIECKUX COCIMHECHUH 2 [Ipaktrgeckas pabora | OK 1- OK6
3 | KonrpoxpHas pabota Ne6. Heopranndeckas XuMust 2 KonTtponrHas padora OK 1- OK6
Tema 3. | Conepxanue ydeOHOTO MaTepraa (ypoKH, JEKIIHH)
Xumust u | 1 | Pomp xummu B obecriedeHIH SKOJIOTHYECKOM, YIHEPTeTHUECKOW U MHUIIEBONX OE30MaCHOCTH, Pa3BUTHHI 2 DpOoHTANIBHBIN OIIPOC. OK 1- OK7,
JKU3HB MenuuuHbl. [ToHsATHE 0 HAyYHBIX METOIaX MTO3HAHUS BEIECTB M XUMMUUECKUX PEaKIIH. JHenosas urpa
[IpencraBnenns 00 OOMMX HAYYHBIX IPUHIMIAX IPOMBIIUIIEHHOTO NOTYyYSHNS BAXKHEHIINX BELIECTB. Pemenne
YenoBek B MUpPE BEIIECTB U MaTEPUAIOB: BaXKHEHIINE CTPOUTEIbHBIE MAaTePHAIIbl, KOHCTPYKIIMOHHBIC CUTYaI[IOHHBIX 337124
Marepuanbl, KpacKd, CTEKJIO, KepaMHKa, MaTepualsl Juisl JJIEKTPOHUKH, HaHOMaTepHabl,
OpraHHYecKHe U MUHEpaJbHbIEC YI0OpEHHUsL.
IIpakTHueckue 3aHsATUS
1 | Ilpaktuueckas pabora NelQ. O3nakomnenue c oopasyamu cpeocme OvIMOBON XuUMUU U 2 IIpaktnyeckas padora | OK 1- OK7,IIK 1.3
J1eKapCcmeeHHbIX NPEnapamos. ¢ mpodeccrnoHaNbHOMN
HaNpaBICHHOCTHIO
2 | KonrponpsHas pabota Ne7 toroBast KOHTpOJIbHASI paboTa 2 KonTtponpHas pabora OK 1- OK7
Koncyabranuu 2
IIpomeskyTOUHAs aTTECTALUS 6 OK3aMeH
NnauBuayaabHbI POEKT -
Bcero 108
B 1.4. npoeccHoOHATILHO OPHEHTHPOBAHHOE CO/IEPKAHME 30

Ilpogpeccuonansno opuenmuposannoe cooepricanue 6bl0eNsAemcsa Kypcueom
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5. YCJOBMUSI PEAJIM3AIIAU OBIIIEOBPA3OBATEJIBHOM JUCHUIIJIMHBI
5.1. TpeGoBaHusi K MUHMMAJBLHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecIe4eHuI0
Peanuzarus 001meoOpa3oBaTeIbHOW MUCIUIUIMHBI TpeOyeT Haluuue y4eOHOro KaOWHETa XMMUH,
HAJINYHS Ja00PAHTCKOTO IIOMETIICHHS.
O6opynoBanue y4eOHOT0 KaOMHETa XUMHUH:
* pabodee MeCTO 00YJArOIIETOCS;
* pabouee MecTO MpernoaaBaTess, CTOJ U CTYJ JUIs MpernoiaBares, KiaccHas J0CKa, IKpaH;
* IUIAKTUYECKUH MaTephalbl TO JUCHUIUIMHE XwuMus (TECTOBBIC 3aJaHusl, yKa3aHUS K
MPAKTUYECKUM paboTaM, pUCYHKH; CXEMbI, TAOJIUIIbI, TPE3CHTALINN, BUICOMATEPHAN)
TexHuueckue cpencTBa 00y4eHus:
*  KOMIBIOTEP C JIMIIEH3UOHHBIM IIPOTPAMMHBIM O0ECTIeUeHUEM;
*  TIpUHTEP.
O6opynoBanue 1a00paHTCKOrO NOMELICHUS:
TUIIOBOE 000py/I0BaHHUE:!
*  BBITSDKHOU mIKag;
s ceiid;
*  paKoOBUHA-MOWKA,
*  JIOCKa JJISl CYIIKH MOCY/IbI;
*  JIUCTUIUIATOP;
*  PCAKTHUBEHI
— Habop 1-HO Kucnotst
— Habop 3-HO TI'mapoxcuast
— Habop 5-HO Meramnsl
— Habop 7-H Hemeramisr
— Hab6op 9-HO Comnu. I'anorenu bt
— Hab6op 10-HO Conu. Cynegatsl, cynbuTh, Cynb(ust
— Habop 11-HO Conu. Kap6onatsl
— Habop 12-HO Conu. ®ocdatel. Cunukarsl
— Habop 15-HO Coeaunenus xpoma
— Habop 16-HO Conu. Hutpatst
— Habop 17-HO Unauxaropsl
— Habop 20-O Kucnopoacoaepsxaiiue opraHndecKue
— Habop 21-O Kucnotsl opranndeckue
— Hab6op 22-O Ammuak. AMHUHBIL. YTJIEBOIbI
*  HaTypajJbHbIE OOBEKTHI KOJUICKIIHH:
—KameHHbI# yroJib U IPOAYKTHI €r0 NepepadoTKu
—MuHepanbl ¥ TOPHBIE TOPOJIbI
—Tonnuso
—IlIxana TBEpIOCTH
*  MoJenu
— Habop kpucTanmndeckux pemeTok: aimMasa, rpadura, xeiae3a, MarHus, IOBapeHHON COIU
— Habop mis MoenupoBaHus CTpOSHHSI HEOPTaHUIECKUX BEIIECTB
— Habop mist MoaenupoBaHUs CTPOSHUSI OPTAHUYECKUX BEIIECTB
[TeuaTHbIC TOCOOUS
*  CTEH[bI
—I13 IIC I.1. MenneneeBa
—XapakTepuCcTHKa METAJIIOB
—Tabnuia pacTBOPUMOCTH COJIEH, OCHOBAHUM, KUCIIOT
e TAOIUIIBLI
—Cepus TaOIHII IO HEOPTAHUIECKON XUMUHT
—Cepust TaONMUIl O OPraHUYECKON XUMUHU
* MeO€ep IUIs:
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— opraHm3anud paboTel JabopaHTa (MOATOTOBKUA JAEMOHCTPAllUOHHOTO M YYEHHYECKOTO
9KCIIEPUMEHTA);

—  XpaHEHHUsl CpelICTB OOydeHHs (XMMHUYECKHUX pPEaKTUBOB, XMMHUYECKOH IOCYHbl, MPUOOPOB,
HATypaJIbHBIX 00BEKTOB, MOJICIICH );

— 1mocobuil Ha medaTtHONl ocHOBe (TaOJMIbl, KapThl, MOPTPETHl YYEHBIX, IUIAKTHYECKHE
MaTepuabl, AIbOOMBI U T.11.);

XpaHeHUs anmnapaTyphl.

5.2. YcaoBus peaausannu 001meo0pa3oBaTe/IbHOM JMCHUIIMHBI C y4€TOM cnienu(puyecKux
o0pa3oBaTe/IbHBIX IOTPEOHOCTEH NPH HAJIMYMH B IrpyINIe HHBAJIUAO0B U jul ¢ OB3

Peanuszamus mporpaMmMbl 0011e00pa3oBaTeIbHON AUCHUIUIMHBL TpeOyeT NpoBeAeHHs Y4eOHBIX
3aHATUN C YYETOM CJIEIYIOIIMX MOMEHTOB:

- UHIUBUYaIbHBIA MOIX0]] K KXKIOMY 00y4aronieMmycs;

- BO3MOXKHOCTb YBEJIMYECHHS CPOKOB OCBOEHHs y4eOHOro Martepuasia (Kak B paMKax OIHOTO
3aHSATHS, TAK U B paMKaX U3y4€HUs TEMBI, pa3/iena);

- Ipe/ICTAaBICHUE MaTepHralla MaJIbIMH J103aMU;

- KOMIUJIEKCHOE UCIOJIb30BaHUE YCTHOM, TAKTUIILHOMU, )KECTOBOM peyu;

- HaIJIAIHO-IEICTBEHHBIN XapaKTep coAepkKaHHs 00pa30BaHus;

- YOPOIIEHHE CUCTEMbI yueOHO-TI03HABATENbHBIX 3a/1a4, PEIIaeMbIX B Ipoliecce 00pa3oBaHus;

- HEMHOT'OCJIOBHOCTb, YETKOCTb U3JIO’KEHUS, OTCYTCTBUE JIMILIHUX CJIOB;

- clenuagbHoe O00y4YeHHE IMepeHoCy CPOPMHUPOBAHHBIX 3HAHWNW U YMEHHIl B HOBBIE CHUTYaIlUU
B3aNMOIEHCTBHS C JICHCTBUTEIILHOCTEIO,

- o0yueHme pabote €O 3pUTENbHBIMU O0pa3amu: paboTa ¢ yueOHUKaMu, TaOIUIIaMU, pUCYHKaMH U
np.;

- TpEeHUPOBKA YMEHHUs BBIJCNIATH TIJIaBHOE: OOYYEHHE COCTABJIICHHIO KOHCIEKTOB, TaOJHII,
TEXHOJIOTUYECKUX KapT, UHTEIEKT-KapT, KPOCCBOPOB, IPE3CHTALIMIA;

- HEOOXOJUMOCTh MOCTOSSHHOM aKTyallu3allly 3HAHUM, YMEHUU H 0J00psSeMbIX OOLIECTBOM HOPM
MOBE/ICHNUS;

- obecrnieueHre 0co00i MPOCTPAHCTBEHHOW M BPEMEHHOI opraHu3aluu 00pa3oBaTelbHOMN cpelibl ¢
y4eToM (PYHKIHMOHAIBHOTO COCTOSIHUS LIEHTPaJIbHOW HEPBHOM CHUCTEMbI U HEHPOAMHAMUKHI ICUXUYECKUX
MIPOIIECCOB 00YYAIOLIUXCS;

- HCIIOJIb30BAHHME NPEUMYILECTBEHHO IO3UTUBHBIX CPEICTB CTUMYISLMU JACSITEIBHOCTH U
noBeJeHUs (TOOLIPEHHEe 3a MayleHIIne YCIeXH, CBOCBPEMEHHAas M TaKTUYeCKas IOMOIIb KaKIOMY
CTYICHTY, pa3BUTHE B HEM Bepbl B COOCTBEHHBIE CUJIBI M BO3MOYKHOCTH);

- CTUMYJALUS TIO3HABaTENIbHOW aKTUBHOCTH, (OPMHUpPOBaHME TOTPEOHOCTHM B MO3HAHUHU
OKpY>KaloIllero MUpa U BO B3aUMOJICUCTBUU C HUM;

- IPOSIBJICHNE NIEAATOTUYECKOTO TAKTA.

@®opMBl M TPOLEAYPHl TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U TNPOMEXKYTOYHOW aTTecTaluu
oOyuaromuxcs uHBaMUAOB M jun ¢ OB3 ycraHaBmuBalOTCS € y4eTOM OrpaHMYeHMH 370poBbs. Jlns
oOyuatomuxcst uHBaIMIOB W Jul ¢ OB3 pexkoMmeHayeTcs OCYIIECTBICHHE BXOJHOTO KOHTPOJIA,
Ha3HA4YE€HUE KOTOPOrO COCTOUT B OIPENEICHUH €ro CrHocoOHOCTEH BOCHPHUATHS M TOTOBHOCTH K
OCBOEHUIO yueOHoro marepuana. @opMa BXOJHOTO M TEKYIIETO KOHTPOJISI, IPOMEXYTOUYHOU aTTecTalluu
s oOydarommxcss WHBaIMAOB M jui ¢ OB3 ycraHaBnuBaeTcs C Y4YeTOM HMHIUMBUAYaJTbHBIX
ncuxo(U3nUecKux 0COOEHHOCTEN 310pOBBS (YCTHO, MMCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEPE,
B (hopMe TECTUPOBAHUS U T.I1.)

[Ipn HeoOxonuMoCTH OOyUarOIIUMCS MPEJOCTABISAETCS JTOMOIHUTENIFHOE BpeMs ISl MOATOTOBKHU
oreera. llpu mpoBeneHNM MPOMEXKYTOUHOM aTTECTALlMU MPELyCMaTpUBAETCS yBEIMUEHUE BPEMEHU HA
MOATOTOBKY K 3a4€TaM M 3K3aMeHaM, a Tak)Ke MPeI0CTaBIIAETCS JOMOJIHUTEIbHOE BpeMs ISl TOJITOTOBKU
OTBETa Ha 3a4eTe/IK3aMeHe.
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