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1. NOACHUTENIbHASA 3AMUCKA

Paboyas mporpamma mo XMMUU JJIsi CpEAHEH MIKOJBI COCTaBJI€HA HAa OCHOBE CIIEIYIOLIMX
HOPMaTUBHO-TIPABOBBIX U HHCTPYKTUBHO-METOAUYECKUX JOKYMEHTOB:

- ®denepanbHoro 3akona «O6 obpazosanuu B Poccuiickoit denepanuu ot 29.12.2012 1.
Ne 273; - TpebGomanmii DenepanbHOTO TOCYAAPCTBEHHOTO O0pa30BaTEIHHOTO CTAaHIAPTA
cpeaHero oOmero o0pa3oBaHHWs, MPEIBSIBIAEMBIX K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTebHON MTPOTPAMMBI.

- OcHoBHO# 00111€00pa30BaTEIBHON MTPOrPaMMbl OCHOBHOTO 0011ero obpasosanust MKOY
«[TanepuHckast cpenHss oOuieoOpasoBaTenbHas mkona umeHu ['epost Coserckoro Coroza
Kucenésa A.51.»

- aBTOPCKOM mporpamMmsbl o] pykoBoactoM O.C.I"abpuensn;

- Vyeonnk: Xumus. 10 kmacc: yued. mis o6mieoOpa3oBaTeabHbIX OpraHU3aIiiii: 0a30BbIN
ypoBenb/ (O.C.I'abpuensa, N.I. Octpoymos, C.A.CmankoB) — M.: Ilpoceemenue, 2020. -
Vueonnk: Xumusa. 11 xmacc: yuel. mist oOmieoOpa3oBaT. opraHu3aryii: 0a30BBIA YPOBEHB/
(O.C. T'abpuensn, N.I'. OcrpoymoBs, C.A.Cnanko) — M.: IIpocsemenne, 2020.

B cucreme ecrecTBEHHO-HAy4yHOro OOpa30BaHMSI XMMHUSA Kak y4eOHBIH MpeaMeT 3aHHUMaeT
BAKHOE MECTO B TO3HAaHUM 3aKOHOB MPUPOIbI, (POPMHUPOBAHMH HAYYHOM KapTHUHBI MHpA,
XUMHUYECKON TpaMOTHOCTH, HEOOXOUMOMN JJisi MOBCEAHEBHOM U3HU, HAaBBIKOB 3/I0pPOBOTO U
0€e30MacHOTO AJs4eoBeKa U OKpYKalollel ero cpeibl 00pasa KU3HU, a TAK)KE B BOCIIUTAHUU
9KOJIOTHYECKON KYIbTYpbl, (OPMUPOBAHUU COOCTBEHHON MO3UIMH MO OTHOILEHUIO K
XMUMHUYECKON MHGOpMAINH, TOTy4aeMOi U3 pPa3HbIX HCTOYHUKOB.

VYcmentHocTh HU3YyUCHUSA y‘IC6HOl"O nopeaMEeTa CBA3aHa C OBJIaACHUEM OCHOBHBIMHU INOHATHAMU
XUMHUH, HAYYHBIMHA (baKTaMI/I, 3aKOHaMH, TCOpUAMHU, IIPUMECHCHUCM IOJTYUCHHBIX 3HAHHI IIpu
PEIICHUH ITPAKTHUYCCKUX 3aay.

2. [lnanupyemblie pe3yJbTaThl OCBOEHMS 00y4aomMuMHCs
OCHOBHOI00pa30BaTeJIbHOM MPOrpaMMbI CpeHEro 0011ero 00pa3oBaHus

JIMYHOCTHBIE PE3YJIbTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMS K Pe3yJbTaTaM OCBOEHUS 00YyJarOIIMMHUCS
IporpamMMm cpenHero ooOmero o0pa3oBaHMs (JIMYHOCTHBIM, METalpeAMETHbIM U
npeaMeTHeiM). HaydHo-meTroauueckoll OCHOBOM sl pa3palbOTKU IUIaHUPYEMBIX
pe3yabTaTOB OCBOEHUS NpOrpaMM CpeaHero oOmiero o0pa3oBaHUsl — SBISETCS
CHUCTEMHO-AEATEIbHOCTHBIN MOAXO.

B cootBercTBMM €  CHCTEMHO-IEATENBHOCTHBIM IOJAXOJOM B  CTPYKType
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MpeaMeTa « XUMHsD» Ha YPOBHE CPEIHEr000IIero
00pa30BaHus BBIJEICHBI CIEAYIOLINE COCTABIISIOLINE:

OCO3HAaHME OOYYAIOUIMMHCA POCCUHCKOW TpPaKAAaHCKOM  MAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEAEIIEHUIO;

HaJIMYMe MOTUBAIIMH K 00YUYEHUIO;



LIEJICHATPABICHHOE pAa3BUTUE BHYTPEHHUX YOEXKIEHHH JHMYHOCTH HAa OCHOBE
KIIFOUEBBIX LIEHHOCTEN U NCTOPUYECKUX TPaIULMil 0a30BOM HAYKU XMMMU;

TOTOBHOCTb U  CHOCOOHOCTh OOYdYaroIUXCS pPYKOBOJACTBOBAaTbCi B  CBOEH
JEATEIBHOCTH L€HHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMM, IPUCYILMMM  LEJIOCTHOMN
CUCTEME XMMHYECKOI0 00pa30BaHus;

HaAJIM4KE TIPABOCO3HAHMS SKOJIOTUIECKOH KYJIBTYPBI U CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIn4HOCTHBIE PE3yNabTaThl OCBOCHUS IIpeAMeETa «XHUMUS) JTOCTUTAKOTCS B €IMHCTBE
y4eOHOM M BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'YyMaHHCTUYECKUMH,

COOMOKYJIbTYPHBIMU, AYXOBHO-HPAaBCTBCHHBIMU IECHHOCTAMMU u nacajlamMu
POCCHUICKOIO TIpakJaHCKOTO OOIIecTBa, NPUHATHIMU B OO0IIECTBE HOpPMamMH U
MpaBWJIaMM  TIOBEJIEHUS,  CIOCOOCTBYIOUIMMHM  MpoIlleccaM  CaMOIIO3HaHUS,

CaMOpa3BUTHs U HPABCTBEHHOTO CTAHOBJIEHHUS JIMYHOCTH 0OYYarOIIHXC.

JIMYHOCTHBIE ~ pE3yNbTAaTBl ~ OCBOEHMS  TpeaMeTa  «XHMHUS»  OTPakKaroT
c(OPMHUPOBAHHOCT ~ OTBITA  MO3HABATENBHOH WM  TPAKTUIECKOH  JEATETHLHOCTH
00YYalONIMXCS 10 PEANM3AlUN NPUHATHIX B OOIIECTBE HEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpakaanckoro BocMTAHMS:

0CO3HaHUS OOYYAIOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH,
YBaKEHHS K 3aKOHY U TIPABONOPSIIKY;

TIPE/ICTABIEHHS O COLMANBHBIX HOPMaX M TIPABHMJIaX MEKINYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATENbHOCTH IPH CO3JaHUU Y4EOHBIX
IIPOEKTOB, PELIEHUH Y4e€OHBIX M MO3HABATEIbHBIX 33/1ay, BBIINOJIHEHUH XUMHUYECKUX
JKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JPYTUX MIPU aHAJIN3€ Pa3IMYHBIX BUAOB YUEOHOU JESITEIbHOCTH;

2) NMaTPUOTUYECKOT0 BOCIIUTAHUS

LHEHHOCTHOTO  OTHOWIEHHS K  HCTOPUYECKOMY M  HAyYHOMY  HACIIEIHIO
OTCYSCTBECHHOM XMMHU,

YBaXEHUSA K TMPOIECCYy TBOpYECTBA B OOJACTH TEOPHUM U MPAKTUYECKOTO
NPUMEHEHHUSI XHMHUH, OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAYyKHM €CTh PE3yJbTaT
JUINTENBHBIX  HAOJIIOJICHUI, KPOIMOTJIMBBIX  JKCIEPUMEHTAJIbHBIX  MOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U TPAKTUKOB;

WHTEpECa W TO3HABATEJIbHBIX MOTHMBOB B IMOJYYEHHH W MOCIEAYIONIEM aHAN3€
WH(pOpMAIIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUS
HPaBCTBCHHOI'O CO3HAHU, OTUYCCKOTO ITOBCACHU A,

CIIOCOOHOCTH OL€HMBAThb CUTyallMH, CBSA3AHHBIC C XUMHYCCKHUMH SABJICHUAMU, U
NpUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMBI 1 [ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEACHHUE U MOCTYIIKHU CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPABCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHUEC HOCH@}ICTBI/Iﬁ 9THUX MMOCTYIIKOB;

4) (opMupOBaAHHSA KYJbTYPHI 310POBbSI:

MMOHMMAaHHMS [IEHHOCTEH 370pOBOr0 M Oe30macHOro o0pas3a KU3HH, HEOOXO0TUMOCTH
OTBETCTBCHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MUECKOMY M ICHXHYECKOMY
3JI0POBBIO;

coOmoieHnss TpaBwil  0E30MacHOTO OOpaimieHuss C BEmeCTBaMU B OBITY,
MTOBCEIHEBHOM KM3HU M B TPYJOBOM JICATCILHOCTH;

MOHMMAaHHS [ICHHOCTH TMPaBWJ WHIWBHUIYATHHOTO M KOJJICKTHUBHOTO 0€30I1acHOTrO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U JKH3HH JIIOJICH;

OCO3HAHUS TIOCICJACTBHA M HENPHSITHS BPEIHBIX MPUBBIYEK (yMOTpeOIeHUs
QJIKOT0JIsI, HAPKOTHUKOB, KYPEHH);

5) TpyaoBoro BocnuTaHus:
KOMMYHHKATHBHONH KOMIIETEHTHOCTH B y4eOGHO-HCCIIE0BATEIECKON JesATEIbHOCTH,
0OIECTBEHHO MOJIE3HOH, TBOPUECKON U PYTHX BUJAX JCATEIbHOCTH;
YCTAHOBKM HA aKTUBHOE Y4aCTHE B PEIICHHH NPAKTHUECCKMX 3a1a4 COLMAIbHOI
HAIPABJICHHOCTH (B PaMKaX CBOET0 KJIacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YyYCHUIO MPOQpecCuil pa3MyHOro poja, B TOM YHCIe
Ha OCHOBC INPUMCHCHUA MMPECAMCTHBIX 3HAHHUH 110 XHUMHU,
YBAXKEHUS K TPYAY, JHOIAM TPYAA U pe3yiabTaTaM TPYAOBOM JEATEIbHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MHIMBHIYaIbHON TPACKTOPUU
oOpa3oBanus, Oyaynieit mpodeccuu u pean3anuid COOCTBEHHBIX KU3HCHHBIX IIJIAHOB
C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XWUMHH, HHTEPECOB U
notpedHoCTel 00mIecTBa;

6) 3KO0JI0rH4eCKOro BOCIMUTAHMA:

9KOJIOTUYECKH 1EeJIECOO00Pa3HOTO OTHONICHHS K TMPUPOJIe, KaK HCTOYHUKY
CYLIECTBOBAHUS )KU3HU Ha 3eMIIE;

TMOHMMAaHMS  TJ00ATBHOTO  XapakTepa JKOJOTHYECKUX  MPOOJIeM,  BIMSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON M COLIMATIBHOMN CPEJIbL;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOIb30BaHUS JTOCTHXKCHUN XUMHUM ISl pElICHUs
BOINPOCOB PALIMOHAIBHOTO MPUPOAOTIONb30BAHHUS;

AKTHUBHOTO HENPHUATHS JEHCTBHI, NMPUHOCIIIMX BPEA OKPYXKAKOLIEH IPUPOIHON
cpene, yMEHHsS TPOTHO3UPOBATH HEOJIATOTPUITHBIC HSKOJOTUYECKUE IOCIECACTBUS
MPEIPUHUMAEMBIX JEHCTBUN U MIPEAOTBPAIIATh HX;

HAJIMYUS PA3BUTOTO SKOJOTHYECKOTO MBIILICHUS, SKOJIOTHYECKOU KYJIbTYPhI, OTIbITA
JIEATEIIBHOCTH AKOJIOTMYECKOW HANpaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS UMHU B
MO3HABATEIPHOW, KOMMYHUKATHUBHOW W COIMAIBHOW TIPAKTHUKE, CIOCOOHOCTH |
YMEHHUS aKTUBHO MPOTHBOCTOATH UIC0JIOTHUXeMO(ooun;

7) HEHHOCTH HAYYHOr'0 MO3HAHMS:

c(hOpMUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

TMOHMMaHMs CIIeNM(PUKN XUMUM KaK HAayKd, OCO3HaHHS €€ poiu B (GOPMHUPOBAHUH
paIlMOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHHM IIEJIOCTHOTO TPEACTaBICHUS 00
OKPYXKaIOIlleM MHUpPE KaK O €IUHCTBE MPHUPOJIBI U YEJIOBEKa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHCHHs IPUPOJHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJII COBPEMEHHOW IMBIIIM3AIINU: B €&
T'YMaHUCTHYECKON HANpPaBIICHHOCTH M BaXHOW POJM B CO3aHUM HOBOW 0asbl
MaTepUaIbHON KYJIbTYpPHI, PEHICHUH TJIOOATBHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS
YEeJI0BEUECTBA —  CHIPHEBOM, HHEPreTUYECKOM, TMHIIEBOM W  AKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOCCIIEUEHUU YCIOBHI YCHENUIHOTO TpyAa U
9KOJIOTHYECKH KOM(MOPTHOM KU3HH KaXJO0r0 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAyYHONW TI'PAMOTHOCTH: MOHHMMAHHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



MOJIyd4aeMble 3HAHHS JUIA aHAIM3a U OOBSICHEHHs SIBIICHHH OKPYXKAIOIIET0 MUpa U
MPOUCXOAIINX B HEM M3MEHEHWH, YMEHUsS JelaTh 0OOCHOBAaHHBIC 3aKTFOUCHUS Ha
OCHOBE HAYYHBIX (JAKTOB W MMEIOIIUXCS JAHHBIX C IENbI0 TOMYyIEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBPHO HCIIOJIh30BaTh XMUMHUYCCKUE 3HAHUS UISl PEIICHUS
po0JIeM B peaTbHBIX )KH3HEHHBIX CUTYAIIUSX;

WHTepeca K TIO3HAHUIO M UCCIIeIOBATEIbCKON I TEILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUI0 HCAMOOOPA30BaHHIO, K
AKTUBHOMY ITOJYYCHHIO HOBBIX 3HAHWUH 1O XUMHH B COOTBETCTBUHU C KU3HCHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pas3IHuHBIX cdepax mpodeccHoHaTbHON
JESITCITEHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeMeTHbIe pe3yabTaThl OCBOSHHUS YUeOHOTO TpenMeTa «XUMHEs» Ha YPOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HAYUMBIE JUIST (dbopMupOBaHUS MHUPOBO33pEHUS 00yJaroIuXCst
MEXIUCIHAILTNHAPHBIC (MEXIPEIMETHBIC) OOIICHAYYHbIC TOHSITHS, OTPaXKAIOIIHE
IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa | ClHenu(UKy METOJOB ITO3HAHUS,
WCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIISCTBO, DHEPIHs, SBICHHE,
MPOIIECC, CHCTEMa, HAy4YHBIA (DaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, MCCIIEIOBaHNE, HAOMIOACHHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpPCAIbHBIC ydeOHBbIC JeHCTBHsS (ITO3HABATENIbHBIC, KOMMYHHKATHUBHBIC,
perynasTuBHBIC), obecnieunBaroniue GopMupoBaHue (YHKIIMOHATBLHON TPaMOTHOCTH H
COITMATTbHOM KOMITETCHITUHU 00yYaIOIIUXCS;

CIIOCOOHOCTH 00ydJaronuxcs HCIOJL30BaTh OCBOCHHEIE
MEXIUCIUTIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpPCAJIbHBIC Y4YcOHBIC
JIEUCTBUSA B TO3HABATEILHOW U COLIMAIIBHOM MPaKTHUKE.

MeranpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMH YI€OHBIMU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJSITUBHBIMU JIEHCTBUSIMHU.

OBJjiajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEIbHBIMH 1€ CTBHSIMU:

1) 6a3oBble JOrnyYecKHne JeiCcTBHUs:

CaMOCTOATCIBHO Q)OpMYHI/IpOBaTL u AKTYaJIIM3UPOBATH Hpo6neMy,
BCCCTOPOHHEC eé paccMaTpuBaTh,
OIIPCACIIATH Ja(SA051 JACATCIIBHOCTH, 3aJaBas
ImapaMeTphbIl u KpUTCpUHU HUXOOCTHKCHUA,

COOTHOCHUTD PE3YyJIbTAThI ACATCIIbBHOCTH C IIOCTABJICHHBIMU LICIISIMU
HCIIOJIb30BaTh IIPH OCBOCHHUHA 3HAHHUI HpI/IéMH JIOTHYCCKOI'O MBIIIJICHUSA —BBIACIATH
XapaKTCPHBIC TMPU3HAKU MIOHSATHH H YCTaHABJIMBATh UX B3aNUMOCBA3b,



WCI0JIb30BaTh COOTBETCTBYIOIINE TOHSITHS i1 OOBSCHEHHS OTACIbHBIX (AaKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUU I KiIacCU(DUKAMKM BEIIECTB M XUMHUYECKUX
peakuumii;

YCTaHABJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEKY U3y4YaeMbIMU SIBJICHUAMU;

CTPOUTDH JIOTHYECKHE PaCCyXIeHUs (MHIAYKTUBHBIC, JCIYKTUBHbBIC, 110 AHAJIOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH M TMPOTHUBOPEYHS] B PACCMATPUBAEMBIX SABJICHUSX,
(hopMyITUpPOBaTh BEIBOJIBI U 3aKITIOUCHHUS,

MPUMEHATh B IMIPOLIECCE IIO3HAHMS, HCIOJIb3yeMbIE B XUMHH CHMBOJIMYECKHE
(3HaKoOBBIE) MOJENH, MPEoOPa30BBIBATH MOJCIIbHBIC TMPEACTABICHUS — XUMHYECKHI
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKasi (hopmysa, ypaBHEHHE XUMHUYECKOW peaKIuu —
MpU  pEIICHUH Y4eOHBIX I103HABATEIbHBIX M TMPAKTHYECKUX 3a7a4, NPUMEHSTh
Ha3BaHHBIE MOJEJIBHBIC TPEACTABICHUS IS BBIABJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIeI0BaTeILCKHE AeiicTBHS:

BJIaICTE OCHOBAMH MECTOJA0B HAYYHOTO IMMO3HAHHA BEIICCTB U XUMHUUYCCKUX peaKHHﬁ;

(dbopMyTpoBaTh IEIW W 33Ja4d WCCIICJIOBAHUS, WCIOJIB30BaTh IOCTABIICHHBIC W
CaMOCTOSITEIIBHO C(hOpPMYJTMPOBAHHBIC BOIPOCH! B KAYeCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI IJIsd (i)OpMI/IpOBaHI/IH TAINOTE3bI IO MPOBEPKE MPABUIIBHOCTU BBICKA3BIBACMBIX
CYXKJICHUH;

BJIAJICTh HABBIKAMU CaAMOCTOSATCIIBHOTO IJIAHWPOBAHUA U MPOBEACHUA YUCHUYCCKUX
SKCIIEPUMEHTOB, COBEpIIEHCTBOBATh yMEHHUs HAOMIOZaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIPHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpPMyIUpoBaTh OOOOIICHUS U
BBIBOJIBI OTHOCHUTENIBHO JIOCTOBEPHOCTHU pE3yJAbTAaTOB HCCIEAOBAHHUSA, COCTaBISATh
000CHOBaHHBIN OTUET O MPOCIIaHHON paboTe;

MpUOOpETaTh OMBIT YUEHUYECKOW HMCCIEAOBATEIHCKON M MPOSKTHON ACSITEIBHOCTH,
MPOSIBJIATh CHOCOOHOCTHh W TOTOBHOCTh K CaMOCTOSITEILHOMY IIOMCKY METOJ/IOB
pElIeHUs MPAKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B MO3HAHMSL.

3) padora ¢ undopmanmueii:

OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MH(QOpMAIUK (HAy4yHO- MOMYJspHas
IuTepaTypa XMMUYECKOTO COJIEp>KaHus, CIpaBOYHbIe Mocoous, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh MHGOPMAIUIO PA3IMYHBIX BUIOB U (POPM IpPEICTaBICHUS, KPUTUUECKH
OIICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTE;



(dbopMynHpOBaTh 3aMPOCHl U IPUMEHSTh Pa3JIMYHBIE METOMBI IPH MOUCKE B 0TOOpE
nHpopManny, HeOOXO MO /ISl BHIIOJTHEHUS YUeOHBIX 3a/1a4 ONPEICIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HCIOJB30BaHMA  HMH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PAa3JIMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMpATh ONTUMAJIBHYIO (OpMY MPEICTaBICHUS HHPOpMALUU
(cxemsl, rpaduku, IMArpaMMBbl, TAOJIHIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAa4eCTBE CPEICTBA NpU paboTe C XUMHUYECKOM
uHpOpMaIMEl: TPUMEHSITh MEKIIPEIMETHbIE ((PHU3HMUECKIEe U MAaTEeMaTHUECKIE) 3HAKU
Y CUMBOJIBI, (hopMyIibl, a00peBUATYpBI, HOMEHKJIATYPY;

UCIOJIb30BaTh U IpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPENICTBA
HarJIsJHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH /1€ CTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ Juanora W/Wiu
JIMCKYCCHH, BBICKa3bIBaTh HJEH, (POPMYIMPOBATH CBOW TPEIIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPE/TIOKEHHON 3a/1a4H;

BBICTYNIaTh C [pe3eHTalel pe3ylbTaToOB I103HABATEIbHOM  JI€ATEIbHOCTH,
MOJTy4EHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBITOJHEHHUH
XMMHUYECKOTO DJKCIEpUMEHTa, MNpPaKTUYeCKON padoThl MO HCCIEIOBAHUIO CBONCTB
M3yYaeMbIX BEIECTB, peau3allii y4eOHOTO MPOEKTa U (POPMYIMPOBATH BHIBOIBI IO
pe3ynbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN IMYyTEM COTJIacOBaHUS IMO3ULKN B XOJe
00CyXIeHHs 1 0OMEHa MHEHUSMH.

OBiageHHe YHUBePCAJbHBIMHU PeryIATHBHBIMH 1€iiCTBUAMM:

CaMOCTOSITENIbHO ~ IUIAHUPOBATh W OCYIIECTBISATH  CBOIO  [MO3HABATEIbHYIO
NesITeNIbHOCTh, Ompenenss e€ Lead W 3aJayd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOTUMOCTH  KOPPEKTHUPOBATh MpEjIaraéMblid  aTOPUTM  JCHCTBUMA  TpHU
BBITIOJIHEHUM Y4eOHBIX UM  MCCIEJOBAaTEeNbCKUX 3aJay, BbIOMpaTh Hauboliee
3¢ eKTUBHBINA CMIOCOO WX PEIICHUS ¢ YIETOM MOJTYYCHHS HOBBIX 3HAHUH O BEIIeCTBaxX
U XUMHUYECKUX PEaKLHUsX;

OCYILIECTBIISITh CaMOKOHTPOJIb CBOEH JIEATEJIBHOCTH HAa OCHOBE CaMOaHalIu3a u
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI10

KJIACC
[IpenmeTHbIe pe3ynabTaThl OCBOCHUS Kypca  «Opranudeckas XUMHSD
OTpaXkaroT:
c(OpMUPOBAHHOCTH MPEACTABICHUI O XUMHYECKON COCTaBISIOLIEH
€CTECTBEHHO-HAyYHON KapTUHBI MUpa, POJU XUMHH B MO3HAHUU

SIBJICHUN



MPUPOBI, B JOPMUPOBAHUU MBIIICHUS U KYIbTYPhl JHYHOCTH, €€ QYHKIIMOHAILHON
IrPaMOTHOCTH, HEOOXOJMMOM ISl pPEHICHHS MPAKTHYECKUX 3a7ad H JKOJOTUYCCKH
000CHOBaHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO U IIPUPOJHOM cperie;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPasl BKJIIOYAET: OCHOBOIIOJIAraloIIKe
MOHATUS (XMMHUYECKUH DIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTroma, MOJIEKyJa,
BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMHUYECKAs CBSA3b, CTPYKTypHas (opmyna
(pa3BépHyTass U COKpamiéHHas), MOJb, MOJISIpHAs Macca, MOJISIPHBIA OO0BEM,
YIJIICPOAHBINA CKeNeT, (YHKIWOHAJIbHAS TPYININa, paguKal, HW30MEpHUs, H30MEPHI,
TOMOJIOTHYECKUH P, TOMOJIOTH, YIIEBOJOPOJIBI, KHCIOPOA M a30TCOJEpKAIIue
COCIIMHEHUSI, MOHOMEp, IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COCIIMHEHUS); TEOPUH M 3aKOHBI (TEOpUs CTPOCHUS OpPraHMYECKHX BemecTB A. M.
ByrnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIHYECKHIMA
S3BIK  XMMHH; MHPOBO33PCHUSCKHE 3HAHUS, JIGKANME B OCHOBE TIOHUMAaHUS
MPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBICHHM, (DAKTOJOTHYCCKHUE CBEIACHHS O
CBOWMCTBaX, COCTaBe, IIOJIyYUCHUU H OC30MMACHOM HCIIOJIb30BAHUH BaXKHEHITUX
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUICCKON JEATSILHOCTH YEIOBEKa,

cOPMHPOBAHHOCTh YMEHHW BBISIBJISATH  XapaKTepHbIC TIPU3HAKU  IOHSITHA,
YCTaHABIIMBATh WX B3aHMOCBS3b, HUCIOJIH30BAaTh COOTBETCTBYIOIIHE TOHITHS TIPH
OTIMCAaHWUU COCTaBa, CTPOCHUS M MPEBPANICHUN OPraHUICCKUX COCTMHCHHIA,

cOPMHPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XHMHUYECKYFD CHMBOJIMKY  JUIS
COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpauméHHOM) dhopmMyn
OpraHMYECKUX BEIIECTB M ypaBHEHUI XMMHMUYECKUX pEaKLUi, U3rOTaBIMBAaTh MOJEIU
MOJIEKYJI OpraHMYeCKUX BELIECTB JUISI HWJUTIOCTPALIMM HMX XHMHUYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHMUS;

chOpMHUPOBAaHHOCTh ~YMEHHMH  yCTaHaBIMBaTh MPUHAAJICKHOCTh  H3YYEHHBIX
OpraHMYECKUX BEUIECTB MO MX COCTaBY U CTPOCHMIO K OIpeneIEHHOMY KiacCy/TpyIe
coeluHEHUN  (YrJIeBOJOPOAbI, KHUCJIOPOJ U  a30TCOAEpIKAaIIMe  COEeIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTb MM Ha3BaHUS [0 CHUCTEMaTHYECKOMN
nomenkiarype (IUPAC), a Takke NPUBOIUTH TPHUBHAJIbHBIC HAa3BaHHSA OTICIbHBIX
OpPraHUYECKUX BEIIECTB (STHJICH, MPOMMIEH, alleTUJICH, 3TUJICHTJINKOJIb, TJIMIIEPHUH,
¢denoin, dopmanpaerun, ameraabAeTHi, MypaBbHHAs KHCIOTa, YKCYCHas KHCIIOTa,
0JICMHOBAs KUCJIOTa, CTeApUHOBAs KUCJIOTA, TII0K03a, GpyKTO3a, Kpaxmall, LeJUIi0103a,
TJTMITAH);

c(hOpMUPOBAHHOCTh YMEHUS OIPENEATh BUIbl XUMHUUECKON CBSI3M B OPraHUYeCKHUX
coeMHEHUsX (OJUHAPHBIE U KPATHBIE);



COPMHUPOBAHHOCTh ~ YMEHHS TPUMEHSTH  TOJOXKECHHS TEOPUU  CTPOCHHSA
oprannveckux BemectB A. M. BbyrnepoBa ansi 0OBsICHEHHs 3aBUCHMOCTH CBOWCTB
BELLECTB OT UX COCTAaBa U CTPOCHMUSI; 3aKOH COXPAaHEHMsI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEpPH30BaTh COCTaB, CTPOEHUE, (U3NYECKUE H
XMMHMYECKHE  CBOMCTBA  TUNMYHBIX  MPEACTABUTEIEH  pa3jMuYHBIX  KJIACCOB
OpraHMYecKUX BeIecTB (METaH, 3TaH, 3TWICH, NPONWJICH, alleTuieH, Oyraauen-1,3,
MeTwiOyramuen-1,3, OeH30JI, METaHO], ITAHOJ, ITHICHTIUKOJb, TJIMIEPHH, (HEHOI,
alleTalbJern]l, MypaBbUHas W YKCYCHasi KUCJIOTHI, IJIFOKO3a, Kpaxmal, LeJII0J03a,
AMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh TE€HETHYECKYIO0 CBS3b MEXJIYy HHUMHU
YPAaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX pEaKUUid C  HUCIHOJb30BaHUEM
CTPYKTYPHBIX GOPMYIT;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UICTOYHHUKH YTIIEBOJOPOIHOTO CBHIPhS
(HegTb, TPUPOIHBIM Ta3, Yrojp), CHOCOOBI HX NEpepabOTKH U MPaKTUUYECKOE
MIPUMEHEHHE MTPOYKTOB NepepadoTKH;

c(OpMHUPOBAaHHOCTh YMEHUN MPOBOJIUTH BHIYMCICHUS 110 XUMUUYECKUM YPaBHEHUSIM
(maccbl, 00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WM MNPOJYKTa pPEAKIMH 10
U3BECTHBIM Macce, 00bEMy, KOJMYECTBY OJHOTO U3 HCXOTHBIX BEIIECTB WIIU
MIPOJIYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHHUH BIQJE€Th CHUCTEMOH 3HaHWUKW 00 OCHOBHBIX METOJaX
Hay4YyHOTO MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUH MPHU U3YUYEHUH BEIIECTB U XUMHUYECKUX
SABJICHUH (HAOJIOJICHHNE, W3MEPEHHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE), HCIOJIb30BaTh
CUCTEMHbIE XMMHYECKHE 3HAHUS Ul MPUHATUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHUW COONIONATh IMpaBWiIa MOJb30BAHUS XHMHUYECKON
MocyIol W Ja0OpaTOpHBIM OOOpPYIOBAaHHMEM, a TaKXe IMpaBuja oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSIMU II0 BBITIOJHEHUIO J1AOOPATOPHBIX
XMUMHYECKUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIOIHATH XUMHUUECKUN SKCIIEPUMEHT
(mpeBpamieHuss OpraHMYECKUX BEIIECTB MpPH HArpeBaHWU, IOJY4YE€HHUE JTUJICHA U
W3Y4Y€HHE €ero CBOWCTB, KayeCTBEHHbIE pEAKUHUU  OPraHWYeCKHUX BEIIECTB,
JeHarypauus OelKOB IMPHU HarpeBaHUHU, [IBETHbIE PEaKIMU OEJIKOB) B COOTBETCTBUU C
MpaBUJIAMH TEXHUKH O€30MaCHOCTH MPH OOpaIlleHUH C BEIIeCTBAMU U JTaOOPATOPHBIM
o0opy/noBaHUEM, MPEICTABISITh PE3yAbTaThl XMMHYECKOIO SKCIEPHUMEHTa B (Qopme
3aMMcH YpaBHEHUN COOTBETCTBYIOIIMX PEeaKIMil U GOpMyTUPOBATh BHIBOBI HA OCHOBE
3THX Pe3yIbTaTOB;

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
nHoOpMalLIUIO, TOJIy4aeMyK) M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
unpopmanuu, MHTEpHET U ApYTrux);



c(OpPMHUPOBAHHOCTh YMEHHI COOIIONATh MPaBHIIa KOJOTHUECKH 1EJIECO00pa3HOTO
MOBEJICHHSI B OBITY U TPYIOBOW JESTEIHHOCTH B IEIAXCOXPAHEHUS! CBOETO 370POBBS U
OKpY)Kalollel NPUPOJHOW Cpelibl, OCO3HABATh OMACHOCTh BO3JICUCTBHS Ha IKHUBBIE
OpraHu3Mbl OIPEACIEHHBIX OpPraHUYECKUX BELIECTB, IIOHMMAs CMBICHI IOKa3aTess
[TJIK, mosicHsITh Ha MpUMeEpax COCOObl YMEHBIIICHUS ¥ TIPEIOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUS Ha OPraHU3MYEIIOBEKA;

JUId  O0ydaroIMXCsl C OrpPaHUYEHHBIMH BO3MOKHOCTSIMU  37J0POBbSI: YMEHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX [JOCTYNHBIX METOAAX IIO3HAHMUSI BELIECTB MU
XUMHUYECKUX SIBIICHUM;

JUISL CJETIBIX W CIa0OBHIAIIMX OOYYAIOUIMXCS: YMEHHE HCIIOJIb30BaTh pPebedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OOmias M HeopraHudeckas XUMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh MPEICTABJIICHUI: O XUMHUYECKON COCTaBJISIONIEH €CTECTBEHHO-
Hay4dHOW KapTUHBI MHpA, pPOJM XHMHH B IIO3HAHUU SBJICHUM IPUPOJIBL, B
(GbOopMHUpPOBAaHMM  MBIIUIEHUS M KYJIbTYpPHl JIMYHOCTH, €€  (YyHKIIMOHAJIHHOM
I'paMOTHOCTH, H€O6XOJIPIMOI>1 AJid pCHICHUA MTPAKTUYCCKUX 3adad U SKOJOTMYCCKU
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO U IPUPOJIHOM Cpee;

BJIaZICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOJIAraloline
MOHATHS (XMMHUYECKUI DSJIEMEHT, aTOM, H30TOI, S-, P-, O- 3JIeKTpOHHBIC OpOUTAIH
aTOMOB, WOH, MOJIEKyIa, MOJIb, MOJISIpHBIH ~ 00BEM, BaJICHTHOCT,
ANIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHHS, XUMHYECKas CBs3b (KOBaJEHTHasd,
WOHHasl, MeTaJUTMYEeCcKas, BOAOPOIHAS ), KpUCTAJUINYeCcKasl Pel&TKa, TUIIbl XUMHUYECKUX
peaxiuii, pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs AUCCOLUAINS,
OKHUCJIUTEb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKON pEaKIHH, XUMHUYECKOe
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpHUS DIEKTPOJUTUUYECKON JIUCCOLUAINH,
nepuoauueckuii 3akon JI. M. MenzeneeBa, 3ak0OH COXpaHEHHsI MAacChl BEUIECTB, 3aKOH
COXPaHEHHUS U MPEBPAIEHUS SHEPTUU IIPU XUMHUUYECKUX PEAKIHAIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUH, MHPOBO33PEHUECKHUE 3HAHUS, JIeKaIlIlHMe B OCHOBE
MMOHUMAHHS MPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBICHHM, (HaKTOIOTHUECKUe
CBEICHMS O CBOMCTBaX, COCTaBe, IOJy4Y€HHH U OE30MacCHOM HCHOJIb30BaHUU
BOKHEHIIIMX HEOPraHMYECKUX BEHIECTB B OBITY M TMPAKTUYECKON AEATeIbHOCTH
Yel0BEeKa;



cOpPMHUPOBAHHOCTh YMEHUW BBISIBIIATh XapaKTEPHBIC TPU3HAKU TOHSITHHA,
YCTaHABJIMBATh WX B3aWMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE TMOHSITHS MpU
ONMCAaHUU HEOPraHWYECKUX BEIIECTB U UX MPEBPAICHUN;

cOpPMHUPOBAHHOCTh YMEHHMH HUCIOJB30BaTh XHUMHYECKYI0 CHMBOJIUKY JUIS
coctaBieHuss  (GopMysl  BEHISCTB W ypaBHEHUH  XMMHYECKUX  PEaKIUH,
cucremarnueckyro HomeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTJIEIbHBIX
HEOPraHMYECKHX BEIIECTB (YrapHbIi ra3, yrieKUCIbli ra3, aMMuak, raiméHas U3BecTb,
HeraniéHasi U3BeCTh, TUThEBASI COJIA, TUPUT U JIPYTHUe);

c(OPMHUPOBAHHOCTh YMEHUH OTPEICIATh BAaJCHTHOCTh W CTCICHb OKHCICHUS
XUMHUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJl XUMUYECKON CBSI3U
(koBasieHTHAsi, WOHHAsA, MeETaJUIMYecKasi, BOJOPOJHAs) B COCIAUHEHHSIX, THII
KPUCTAJUTMYECKON PEmETKM KOHKPETHOTO BeIIeCcTBa (aTOMHas, MOJICKYJIsIpHas,
WOHHAs, METAJTMYECKasi), XapaKTep Cpeabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
COCTMHEHUH

c(hOopMUPOBAaHHOCTh YMEHHMHM YCTaHABJIMBATh MPUHAIEKHOCTH HEOPraHUUECKHX
BEIIECTB TI0 MX COCTaBYy K ONPENEIEHHOMY KIIACCY/TPYIINE COECIWHEHHN (ITPOCThIE
BEIIECTBA — METAJUTBI U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMsI, KHCIOTHI, amM(pOTEPHbIE
TUAPOKCHJIBI, COJIN);

chopMUPOBAaHHOCTh YMEHHUH PACKpBIBATh CMBICT Tepuoandeckoro 3akoHa J[. .
MenneneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINH;

cOpMUPOBAHHOCTh YMEHHUI XapakTepu30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX 3jeMeHTOB 1-4 mnepuonoB Ilepuoamueckoid cHCTEMBl XUMHYECKHX
anemertoB JI. WM. MenneneeBa, HUCIONB3ysS MOHATHSA «S-, P-, O- 3JeKTpOHHBIE
opOUTANIN», «IHEPreTUUYECKHE YpPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWMCTB XMMHYECKHMX JJIEMEHTOB M HUX COECIMHEHHMM IO NepHoJaM W TIpynnam
[Tepuoanueckoit cucrembl xumuieckux anemenToB . 1. Menneneena;

chOpMUPOBAHHOCTh YMEHMI XapaKTepu30BaTh (OMHCHIBATH) OOLINE XMMHYECKHE
CBOWMCTBA  HEOPraHWYECKHUX  BEHIECTB  PA3IMYHBIX  KJIACCOB, IOJATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKON CBS3M MEXAY HEOPraHMYECKUMM BEUIECTBaMU C
IIOMOIIIBIO0 YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUI;

chOpMUPOBAHHOCTh YMEHHs KJIAcCU(UIUPOBATh XHMHUYECKUE peaKUuud IO
pa3IUYHBIM TpU3HAKAM (YMCIYy M COCTaBYy pEarupyroliuX BeUIECTB, TEIIOBOMY
b dekTy peakiuy, W3MEHEHHUIO CTElEeHEeW OKUCICHHS DIIEMEHTOB, OOpaTUMOCTH
peaKiuu, y9acTUIO KaTaiu3aropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTAaBJIATh YPaBHEHHUS PEAKIUN Pa3IMYHBIX THUIIOB,
MIOJIHBIE M COKpAalIEHHbIC YPAaBHEHUS peaklUii HOHHOro oOMEHa, y4UThIBasl yCIOBHS,
IIPU KOTOPBIX 3TU PEAKLUUU UIYT 10 KOHLA;



chOpPMHUPOBAHHOCT, ~ yYMEHHUW  MPOBOJUTH  pPEAKIHH,  MOATBEPKIAIOIINC
KaueCTBEHHBIM COCTaB Pa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATHONBITHBIM
MyTEM MOHBI, TPUCYTCTBYIOIINUE B BOJIHBIX PACTBOPAX HEOPTAHHMUECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHU I pacKpbIBaTh CYILIHOCTb OKHUCIIUTEIBHO-
BOCCTaHOBHTEJIBHBIX PEAKIIUi MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OajlaHCa ITHX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYCCKOU
peaKuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO PAaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETo Bo3aeicTBus (nmpunuui Jle llatense);

c(hOpPMHUPOBAHHOCTh YMCHHH XapaKTePU30BaTh XUMUYCCKUE MPOIIECCHI, JICKAITUE B
OCHOBE TIPOMBINIUICHHOTO TIOJYyYE€HUS CEPHOM KHUCJIOTHI, aMMHaka, a TaKxke
chOpMUPOBAHHOCTh  MpEACTaBICHUNM 00 OOmMX HAYYHBIX MPUHIUMNAX U
AKOJIOTUYECKHUX MPOoOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAaHHOCTh YMEHHI MPOBOJIUTH BBIUMCIEHUS C MCTIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIONisi BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHWW Ta30B MPHU
XUMUYECKUX PEaKIMAX, MacChl BEIIeCTBA WM OOBEMAa Ta30B IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0BbEMY OTHOTO W3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO JPQeKTa peakiuyd Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MPEBPAIECHUS U COXPAHECHUS DHEPTUH;

chOpMUPOBAHHOCTh YMEHHH COONIOAATh TMpaBHJIa TOJB30BAHUS XUMHYECKOU
MoCy/Iol W Ja0OpaTOpPHBIM O0OpYJOBaHHEM, a TaKXe TMpaBuUjia OOpaIIEHUS C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKUUSMU IO BBINOJHEHHIO J1a0OpAaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMHUPOBAaHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHATH XUMHUUECKUN SKCIIEPUMEHT
(paznokeHue NepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTalau3aTopa, OIpejaeeHHe
Cpelbl pacTBOPOB BEHIECTB C IOMOILBI) YHUBEPCAIBHOTO HMHAMKATOPA, BIIHMSHUE
pa3nuYHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKON peakiuy, peaklid HOHHOTO OOMeHa,
KaueCTBEHHbIE peakluu Ha cyinbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HAa KaTHOH
aMMOHHUS, pElIeHUE SKCIEPUMEHTAlIbHBIX 3a7ad 1o Temam «Meramibl» U
«HeMmerannel») B COOTBETCTBUHU C MTPABUIIAMU TEXHUKH 0€30MaCHOCTH MPU 0OpalieHUN
C BeUleCTBAaMH U JIa0OpaTOPHBIM OOOPYIOBaHHEM, THPEICTABIATH PE3YJIbTATHI
XMUMHUYECKOTO dKCIIEpUMEHTa B (POpMeE 3alKcH YpaBHEHHM COOTBETCTBYIOIIMX PEAKIIHIA
1 (OpMyIUpPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHHUW  KPUTHYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
nHOpMalLIUIO, TOJy4aeMyK) M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHHKAIK, IHTepHET U Ipyrux);



c(hOpPMHUPOBAHHOCTh YMEHUH COONIONATh MPaBHJIa DKOJOTHYECKU IEIeco00pa3Horo
MOBEJICHHUS B OBITY M TPYAOBOM AEATEILHOCTU B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBBS U
OKpY)Kalollel MPUPOJHOM Cpelbl, OCO3HAaBATh OMACHOCTh BO3JICHCTBUS HA KUBBIC
OpPraHu3Mbl ONPEACIEHHBIX BELIECTB, MOHUMAas cMbIch rnokazarens [IJIK, nmoscHsITh Ha
IpuUMepax crnocoObl YMEHbBIIEHUS W NPEJOTBPAIICHUS HUX BPEIHOIO BO3JEHCTBUS Ha
OpraHu3M 4YeJI0BEKa;

Ui OOydJaroUmIMXCsi € OrPAaHMYEHHBIMH BO3MOXHOCTSIMH ~ 3J0POBBSI:  YMEHHUE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX [JOCTYIHBIX METOJaX IIO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUIL CIETBIX M CIa0OBHISAMIMX OOYYalOMIMXCS: YMEHHE HCIOJIb30BaTh peibeHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins nns 3anucu Xxumudeckux Gopmyi.

1. COAEP KAHUE YYEBHOI'O ITIPEJMETA (ba3oBblii ypoBeHb)
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OcHOBBI opraﬂuqeucoﬁ XHUMHH

IlosiBiieHUE U pa3BUTHE OPraHUYECKON XMMUM Kak Hayku. [Ipenmer opranndeckoit xumuu. Mecro

1 3HAYCHHUC OpFaHquCKOﬁ XHUMHHU B CUCTEMC CCTCCTBCHHLIX HAYK.

XHAMHMUYECKOE CTPOCHUE KaK MOPSAJIOK COCTMHEHMS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJICHTHOCTH.
OCHOBHbBIE TIOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOEHHUS OpPraHMYECKUX coeAuHeHud A.M.
BytnepoBa. YriepoaHblil CKEJIET OPraHUYECKOW MOJIEKYJbl. KpaTHOCT XMMHYECKOW CBSI3H.
3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHUYECKOTO CTpPOEHHs MoJieKyll. M3omepus um mzomepsl.
[Tonsitne o GyHKIMOHANBHOH rpymiie. [IpuHIHIBI KIacCHPUKAUN OPraHMYECKUX COCIHHEHUH.
CucremaTnueckas MEXJIyHapoJHas HOMEHKJIAaTypa W TPUHUIUINB 00pa3oBaHUS Ha3BaHWM

OPraHU4eCKUX COCTUHECHUM.

Anxanbl. CmpoeHue monexkyavt memaua. ['OMONOTHYECKUN psij ajdkaHoB. ['oMmororu.
Homenknarypa. M3omepus yriepoAaHoro ckenera. 3aKOHOMEPHOCTH H3MEHEHUs] (DU3MUYECKUX
CBOMCTB. XWMHYECKHME CBOWCTBa (HA TMpUMEpEe METaHa M HTaHa). PEaKIHH 3aMEeIICHUS
(rasoreHMpoBaHKE), ACTUIPUPOBAHUS KaK CIOCOOBI TMOJTYYCHHS BaKHEWUIINX COCIWHEHHH B
OpraHWYeCKOM CHHTe3e. [OopeHme MeTaHa KakK OJWH M3 OCHOBHBIX HCTOYHHMKOB TEIUIa B
MPOMBIIIJIEHHOCTH W ObITy. Haxoxmenue B mpupojge W TpUMEHEHHE alkaHoB. [lowsamue o

YyuxkiloaikaHax.

Ankenbl. CmpoeHue monexkynvl smunena. 'omonorndeckuit psa ankeHoB. HomeHknartypa.
N3omepus yriaepomHOro cKejnera W MOJOKEHUS KpPaTHOM CBS3M B MOJIEKyJie. XUMHUUYECKUE
CBOMCTBA (Ha MpUMeEpE ITUJICHA): PEaKIMU MPUCOEANHEHUs (TaJOTeHUPOBAHUE, 2UOPUPOBAHUe,
rUApaTalus, 2uopo2aio2enuposanue) Kak crnoco0 mnoixydeHus (QyHKIMOHAIBHBIX MPOU3BOIHBIX
yIIeBOAOPOJOB, ropeHus. llommmepusanus STUIEHa Kak OCHOBHOE HAIlpaBJICHHE €ro
ucrnosib3oBanus. [lonuaTHiIeH Kak KPYMHOTOHHAKHBIM MPOJYKT XMMHUYECKOTO IPOU3BOJICTBA.
[Ipumenenue sTHIICHA.

Ankanuensl u kaydyku. [loHsaTue o0 ankaaueHax Kak yrieBoJopojaax ¢ ABYMs JIBOHHBIMU
cBsazaMu. Ilonumepusanus nuBuHuia (OyraaueHa-1,3) kak crnoco6 MoJlydyeHHs CUHTETHYECKOIo
Kayuyka. HaTypambHblii M CHHTETUYECKMM Kaydykud. Bynkanuszauus kaydyka. PesuHa.

HpI/IMeHCHI/Ie KaydyKa U PC3UHBI.

Anxunbl. Cmpoenue monekynvl ayemunena. 1'OMONOTMYECKUN psii  AJIKUHOB.
Homenknatypa. V3omepusi yriepoJHOro ckejiera M MOJOXKEHUsS KpaTHOM CBA3M B MOJIEKYJIE.
XUMHUECKUE CBOWCTBA (HA MpUMepe alleTUIIeHa): peakUK NMPUCOeANHEHMs (TaJoreHupoBaHue,
2uopuposanue, THIAPATALUS, cUOPOSANIOZEHUPOSAHUE) KaK CIOCO0 MONy4YeHHs IOJIUMEpOB U
JIpYruX TMOJE3HBIX MPOJAYKTOB. ['OpeHue aneTwieHa Kak HMCTOYHUK BBICOKOTEMIIEPATypHOTO
TUTAMEHH JUTsl CBapKU U pe3ku MeTaiuioB. [IpuMeHeHune aneruneHa.

Apenbl. beH30; Kak TNpeAcCTaBUTENb AapOMaTHUECKUX YIIIEBOAOPOAOB. Cmpoenue
MoneKynvl benszona. XMMUUECKUe CBOMCTBA: peakLy 3aMelleH s (TalloreHUpoBaHKe) KaK crocoo
MOJIydeHUs XMMUYECKUX CPEACTB 3alIUThl PACTEHUH, NPHUCOEAWHEHHs (TMIPUPOBAHUE) KaK
JI0Ka3aTeIbCTBO HEMpPEeNbHOro XapakTepa 6en3ona. Peakuus ropenus. [Ipumenenue 6eH3ona.

15



Crouptel. Kimaccudukanus, HOMEHKIIATypa, U30Mepusi CIUPTOB. MeTaHON M 3TaHOJ Kak
IIPEICTABUTENN TPEIEIbHbIX OJHOATOMHBIX CIHUPTOB. XHMMMUYECKHE CBOMCTBA (Ha HpuUMepe
METaHOJIa U DTaHOJA): B3aUMOJCHCTBUE C HATPUEM KaK CIIOCOO YCTAaHOBIICHMS HalIU4Us
THJIPOKCOTPYIINBI, PEAKLUsi C TaJOreHOBOJOPOJAMH KakK CHOCO0 MOJY4YEeHHUs PacTBOPUTEINIEH,
JeTUApaTanusi Kak crmoco0 TOJydeHHus STWiIeHA. Peakuus TOpeHWs: CHHPTHl Kak TOIUIHMBO.
IIpumenenne MeraHona u dTaHosa. Dusnosoruueckoe JAEHCTBME METaHOIA W AITAHOJA Ha
OpraHM3M 4eJoBeKa. OTWIEHIJIMKOJb M TJMUEPUH KaK MPEACTaBUTENU IMPEIeSIbHbIX
MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakiusi HA MHOTOAQTOMHBIE CIIUPTHI U €€ MPUMEHEHNE
JUIS pacliO3HaBaHUs IJIMIIEPUHA B COCTaBE KOCMETUYECKUX cpeacTB. [IpakTnueckoe npuMeHeHne
STUJICHTJIMKOJIS U IMLEPHHA.

®enon. CtpoeHue MoJekyasl GpeHoNa. Bzaumnoe rusHue amomos 6 Monexyne ¢genona.
Xumuueckue ceolicmea: 83aumooeticmeue ¢ Hampuem, 2UOPOKCUOOM HaAmpus, OpPOMOM.

[Ipumenenue denoua.

Ansaerunel. Metananb (popmanbaeru) u 3TaHamb (aneTaiblAeru/1) Kak MpeICTaBUTEIN
Mpe/iebHbBIX albAeruaoB. KauecTBeHHbIE peakliny Ha KapOOHUIIbHYIO TPyNIy (peakius
«cepeOpsiHOrO 3epkanay, B3aumojeictsue ¢ ruapokcuaoM meau (II) m ux mpumenenue s
OOHapy)XeHHsI TPEIENbHBIX allbJIErHI0B B MPOMBIIIJIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh
anpseruyioB. [Ipumenenue popmanbaeruia u aeraibaeruia.

KapOboHoBble  KHCIOTBL. YKCycHas KHCJIOTa Kak MPEICTaBUTENb MpPeJesIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOICTBA (HA MpUMEpe YKCYCHON KUCIIOTHI):
peakuuu ¢ MeTaljlaMd, OCHOBHBIMU OKCHJAaMH, OCHOBAaHMSIMH M COJISIMH KakK IMOITBEpPXKIACHUE
CXOJCTBA C HEOPraHMYECKUMHU KHCIOoTaMu. Peakuus sTepuduKanuu Kak CHocod MoTydeHus
cnoxHbIX 3¢hupoB. [Ipumenenne ykcycHoi kuciotel. [IpeacraBieHne o BhICHIMX KapOOHOBBIX
KHCIIOTaXx.

Crnoxubie 3gupsl U KUpbL. CI0XKHBIE IPUPHI KaK IPOIYKTHI B3aUMOACHCTBHS KAPOOHOBBIX
KUCIOT co crnuptamu. [IpumeHeHue CclOXKHBIX 3(QUpPOB B NHIIEBOH U mapdroMepHOU
MIPOMBIIITIEHHOCTH. JKUPBI KakK CIOKHBIE 3(GUPHI TNIMIEPUHA U BBICHIMX KAPOOHOBBIX KHCIIOT.
PactuTtenbHble UM JKMBOTHBIE JKUpPBI, UX cocTaB. Pacrno3HaBaHue pacTUTENBHBIX JXUPOB Ha
OCHOBAHUHM WX HeMpeaenbHoro xapakrepa. [Ipumenenue wupoB. [ 'uaponnu3 uin oMbIIICHHE KUPOB
KaK croco0 MPOMBIIUICHHOTO MOJIYYeHHUs COJIel BBICHIUX KapOOHOBBIX KHCIOT. MBLIA KakK COJU
BBICIIMX KapOOHOBBIX KUCIOT. MoIoIue CBOWCTBA MbLa.

VYrnesoasl. Knaccudukanus yriaeBonoB. Haxoxnenue yrieBomoB B mpupoje. ['mrokosa
Kak anpaeruaocnupt. bpoxenue rmoko3sl. Caxaposa. [udponus caxaposvl. Kpaxman u
LEJUTI0NI03a KaK OMOJIOTMYECKHE TMOJIMMEphl. XUMHUYECKHE CBOMCTBA Kpaxmalia M IEJUTIOI03bI
(ruaponu3, KayecTBEHHAsl peakius ¢ MOoJ0M Ha KpaxMmal U ee MpUMEHEHUe Uis oOHapyKeHUS
KpaxMasa B MpoAyKTax nutanus). [[pumenenue u 6uonorudeckast pojib yrieBoaoB. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.

WNnentudukaius opraHMYecKUX COCNAUHEHUHN. [enemuueckas c6si3b Meddcoy Kiaccamu

OpcaHU4YeCcKux coeourenuti. TUIBI XUMHYECKHUX pCaKI_II/Iﬁ B OpFaHI/IquKOﬁ XHUMHH.
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AmuHOKHCHOTHL U Oenku. COCTaB MU HOMEHKIATypa. AMHHOKHUCIOTHI Kak aM(pOTepHbIe
opranuueckue coenuHeHus. llentuanas cBs3b. buosnoruueckoe 3HayeHHE O-aMHUHOKHCIIOT.
OO6nactu nprMEHEHHUsI aMUHOKHCIIOT. benku kak npupoansie ononoaumepsl. CocTaB U CTpOoeHUE
OenkoB. XMMHUYECKUE CBOMCTBA OENKOB: TMIPOJIM3, AeHaTypauus. OOHapyxeHHe OElIKOB NIpU
MOMOIIM KA4eCTBEHHBIX (LIBETHBIX) peakuuil. llpeBpamieHust OETKOB MHUIIM B OpraHU3MeE.
buonoruueckue pyHkum OenKoB.

TeopeaneCRne OCHOBBI XUMHMH

Crpoenue BemectBa. CoBpeMeHHass MOJEIb CTPOEHUS aroma. OJIEKTPOHHas
KoH(purypauust aroma. OchosHoe u 6030ydicoenHvle cocmoanus amomos. Kinaccudukanus
XUMUYECKHUX 3JICMEHTOB (S-, P-, d-35meMeHThI). OCOOEHHOCTH CTPOCHUS SHEPTETHUECKUX YPOBHEH
aromoB d-anmemenToB. [leproandeckas cucrtema xuMuueckux snementoB J[.M. Menneneesa.
Ousnueckuit cmbica [lepuonnueckoro 3akona .M. MenaeneeBa. [IpuurHbl 1 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB 3JIEMEHTOB M UX COEAMHEHUH MO MepuojJaM U TpynnaM. DJIEKTPOHHAs
MpUpOJIa XMMHYECKOM  CBSI3M.  OJIEKTPOOTPULATEIBHOCTb. BHIBI XMMHUYECKON  CBSA3M
(KoBajleHTHasi, HOHHAs, MeETAJJIMYECKas, BOJOPOAHAs) M MEXaHHW3Mbl €€ OOpa3oBaHMsL.
Kpucmannuueckue u amopghnvie eewecmsa. Tunvi Kpucmaniuvyeckux peuwemox (amomuasi,
MONEKYNAPHASA, UOHHAS, MEMANIudecKkas). 3aeucumocms Qu3uvyecKux Ceoucme eujecmeda om

muna KpucmaﬂﬂuquKoﬁ peutemxu. HpI/I‘-II/IHI)I MHOFOO6pa3I/I${ BCIIECTB.

XUMHUYECKUE peakiuu. ['OMOreHHble U TeTeporeHHble peakiuuu. CKOpOCTh PEakinu, €€
3aBUCHUMOCTh OT pa3lUYHbIX (AKTOPOB: MPHUPOJBI PEATUPYIOUINX BEIIECTB, KOHIEHTPALUU
pearupyomux BelIeCcTB, TeMIepaTyphl, IUIOMAAM pPEAKIHOHHONW TOBEPXHOCTH, HaJIUM4Us
Karanu3aTopa. Posb kaTtanu3aTopoB B MPUPOJE M IPOMBILIJIEHHOM MPou3BoaAcTBe. OOpaTUMOCTh
peakiuii. XUMHUYECKOE PAaBHOBECHE U €r0 CMEIIEHHUE MOJ JACHCTBUEM pa3IMyYHBIX (aKTOPOB
(KOHILIEHTpaIMsl peareHTOB WM MPOAYKTOB pEeaklMH, NaBleHHE, TemIepaTypa) AJs CO3JaHus
ONTHUMAJIBHBIX YCIOBHUI MPOTEKAaHUSI XUMUYECKHUX MPOIeccoB. ucnepchvle cucmemol. [lonamue
o Komnouoax (3onu, 2enu). Mcmunusie pacmeopwi. Peakuuu B pacTBOpax 3JIEKTPOJIUTOB. pH
pacTBopa Kak IOKa3zaTeldb KHUCIOTHOCTH cpeabl. ['maponms cosneill. 3HaueHWe TUOpOjHM3a B
Ouonornueckux 0OMeHHBIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH B IIPUPO/IE,
MPOU3BOJCTBEHHBIX  IpolleccaXx U  KU3HEHACATENbHOCTH  OPraHu3mMoB.  OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB IJIaBHBIX M MOOOUYHBIX MOATPYIII
(Menp, Kene30) M HEMETaIOB: BOJOPOJAA, KHCIOpOJa, TajJoreHOB, cephl, a3oTa, (ocdopa,
yriaepoaa, kpeMHus. Kopposus MeTayuioB: BHIBI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIJIOB OT
KOPPO3UU.  DIeKmpoaus  pacmeopoé u  pacniaeog. Ilpumenenue  snexmponuza 6

NPOMbBIUTIEHHOCNTU.

XuMHA ¥ JKN3HDb

Hayunble mMerosapl mo3HaHUs B XuMuH. McTouHuku xumudeckoil uHdopmaruu. [Tonck
uHbOpMalMK 10 Ha3BaHMAM, MICHTU(UKATOpaM, CTPYKTYpHbIM (opmynam. MojenupoBanue
XMMUYECKUX IPOLECCOB U SBICHHUH, XUMUYECKUU aHAIU3 U CUHmMe3 KaK METOJIbl HaydHOTO
MIO3HAHUS.
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Xumus u 310poBbe. JlekapcTBa, (epMEHTHI, BATAMHHBI, TOPMOHBI, MUHEPAJILHBIC BOJIBI.
[IpoGnembl, CBS3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX MpenaparoB. BpeaHble MPUBBIUKH H
(dakTophel, paspyliarIre 3J0poBbe (KypeHHE, YIOTpeOJIeHHE aaKOToJs, HapKOMaHHs).
PanvonansHoe nutanue. Iuwesvlie 006asxu. OcHosbl nuesoll Xumuu.

XuMusi B TIOBCEAHEBHOM KU3HU. Moromue u 4ucTamue cpenactsa. Cpedcmea 6opbobi ¢
ObIMOBLIMU HACEKOMBIMU: PeneilieHmbl, uHcekmuyuovl. CpeacTBa INYHON TUTUEHbI U KOCMETHKH.
[IpaBuna 6e3omacHOi pabOTHI ¢ €AKUMH, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMHU
OBITOBOW XMMWH.

XUMHST U CETbCKOe X035i1WCTBO. MuUHepanbHble U OpraHudeckue ymoopenus. Cpeactsa
3aIMUTHI PACTECHUM.

Xumus u 3HepreTuka. [IpupoHble ICTOYHUKH YTI1€BOAOPOAOB. [IprpoaHbIi U MOMYTHBIN
He(TsIHOM ra3pl, UX CoCcTaB U ucnoJib3oBanue. CoctaB HedTH U ee nepepadoTka. HedrenpomykTsl.
OxraHoBoe uuncio OeH3zuHa. OxpaHa OKpyXawlled cpeabl Mpu HepTenepepaboTke U
TPaHCIOPTUPOBKE HEPTENPOAYKTOB. AbTEpHATUBHbIE HCTOYHUKU SHEPTUU.

Xumus B ctpoutenberBe. Llement. beron. [loa0op onTuManbHBIX CTPOUTETBHBIX
MaTepHUaIoB B MPAKTUYECKOH JeATEeIbHOCTH YeJlOBeKa.

XUMHUSA U 9KOJIOTHsI. XUMHUECKOE 3arps3HEHNE OKPYKAOIEeH Cpefibl M €ro MOCIeICTBUS.
Oxpana ruapochepsl, MOYBbI, aTMOCHEPHI, (IIOPHI U (hayHBI OT XUMUYECKOTO 3arpsI3HEHUS.

Tunbl pacyeTHbIX 3a1a4:

Haxoxzaenue MosiekynsipHO# GopMysIbl OpraHM4eCKOro BEIIECTBA M0 €ro MJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTaB, M MO MPOIYyKTaM CTOPaHUSL.
Pacuetsl MmaccoBo# 101M (Macchl) XUMHUYECKOTO COSTMHEHUS B CMECH.

Pacuetst Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJTHO U3
BEILIECTB JaHO B M30BITKE (MMEET MPUMECH).

PacdeTsl MaccoBo# niu 00BEMHOM JTOJTM BBIXO/1a IPOIYKTA PEAKIIMU OT TEOPETUICCKU
BO3MOJKHOTO.

Pacuets! TerioBoro 3¢ddekra peaximm.

PacueTbl 00bEMHBIX OTHOLIEHUH ra30B IIpU XUMHWYCCKUX pCaKIUAX.

Pacuets! Macchl (00beMa, KOJIMUECTBA BEIIECTBA) IPOIYKTA PEAKLIUH, €CIIU OJHO U3
BEIIECTB JaHO B BUJIE PacTBOpa C ONpPeIeIEHHON MacCOBOM J10JIel pacCTBOPEHHOI'O BEIIECTBA.
TeMbl npakTHYECKUX padoT:

Pacno3HaBaHue minacTMacc U BOJIOKOH.
Pemenne OKCHICPUMCHTAJIbHBIX 3a/1a4 Ha IMOJIYYCHUC OPIraHNYCCKUX BCHICCTB.

Pemenne OKCIICPUMCHTAJIbHBIX 3a/lda4 Ha I/I,I[GHTPI(l)I/IKaI_II/IIO HCOpPraHn4eCKux H
OpPraHU4YCCKUX COCIUHEHU.

HonyquI/Ie, CO6I/IpaHI/IC " pacCliO3HABAHUC I'a30B.
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4. TEMATUYECKOE IIJIAHUPOBAHME (10-11 kaacc)

Tema KommuectBo
4acoB
OCHOBBI OPraHMYECKOM XUMUHU 34
TeopeTnyeckue OCHOBbI XUMHUU 24
XHUMHUS U )KU3HDb 10
Bcero 68
5. YueOHo-TeMmaTHYecKkoe muanupoanue 10 kaace
Ne Hazeanue pazaena KomuuecTso KoHnTponbeHbie [TpakTnyeckue
n\in 4acoB paboThI
1. | Beenenue 1
Teopus CTPOEHHUS 3
OPraHuYeCKUX COCOUHEHUI
3. | YraneBoaopomsl H ux 9
NPUPOIHBIE HCTOYHUKH
4. | Kucnopoaconep:xaiue 10
OpraHHYecKHe COeTUHEHHS
5. | AzoTconepxkamue 7 1
OpraHMYecKHe COeAUHEHHUA U
UX Haxo)KJeHue B IKHBOI
npupoje
6. | XuMus 1 ;KU3HDb 4 |
Bceero 34 2

IpakTuyeckne padorsl 10 kiacc

Ne 1. Pemenune skciepMeHTaIBHBIX 3a7a4 Ha MOJYyYEeHUE OPTaHUISCKUX COSMHEHUH.
Ne 2. Pacmo3HaBaHue I1acTMacC ¥ BOJIOKOH.
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6. YueOHo-TeMaTHUecKoe MIaHnpoBaHue 11 kiaace

Ne | Ha3Banue paszgeina Kosmmuectso KoHTposbHbIE IIpaxTHueckue
n/n 4acoB paboThl paboThl
1. | Crpoenue atroma u 2
MEPUOINYECKUI 3aKOH
JA.N.Menneneena
2. | CrpoeHue BemecTBa 12 1 1
3. | XuMu4eckue peaxiu 9 1
4. | BemecTBa u ux cBoiicTBa 10 1 1
5. | UroroBoe nmoBTOpeHne 1
Bcero 34 3 2

IIpakTnueckue padorsl 11 kiaace
Ne 1. IMonydyenue, coOupanue 1 pacrio3HaBaHHE Ta30B

Ne 2. Pemenue SKCIepUMEHTAIBHBIX 3a/ad Ha WICHTU(UKAWIO HEOPraHWMYECKUX

OPraHNYeCKUX COCTUHECHUI.
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