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Lenpio peanu3aliiid OCHOBHOH 00pa3oBaTelNbHOM IMPOrpaMMBbl OCHOBHOTO OOIIETo
o0Opa3oBaHus MO y4eOHOMY MpeIMETy «XUMHUs» SBISETCS YCBOEHHE COJEp>KaHUSl y4yeOHOro
npenMera « XUMUs» U TOCTHKEHUE 00yJarolIMMHUCS Pe3yJIbTaTOB U3YUCHHSI B COOTBETCTBUU C
TpeOOBaHUSIMU, YCTaHOBICHHbIMU DenepanbHbIM TOCYAapCTBEHHBIM 00pa30oBaTeNIbHBIM
CTaHJAPTOM CpEJHEero oOmero oOpa3oBaHHMs W OCHOBHOW 00Opa30BaTENbHOW IMPOrpamMMOi
cpenHero odmiero oopazoBanus 00pa30BaTENbHON OpraHU3aluy.

IIporpamMMma paccuntana Ha 68 4acoB, CO CIEAYIOLIUM PACIPEAEICHUEM YaCOB 110 Tojam
00ydeHus / knaccam: nepBbiid o1 o0ydenus / 10 kimacc — 34 yaca; Bropoii rox oOydenus / 11
kJjacc 34 yaca.

3aayamMu peanusaiuy yaeOHOTO MpeaMeTa SIBISIOTC:

v’ (hopmuposanue y 00y4aroIUxcs yMEHHS BUAETh M IIOHUMATh IIEHHOCTH 00pa30BaHus,
3HAYUMOCTh ~XMMHYECKOI'O0 3HAaHHUA I KaXKJIOro 4YeJIOBEKa HE3aBUCUMO OT  €ro
po(hecCHOHATTLHOM e TEIbHOCTH,

v’ (hopmuposanue TPECTABICHAS O XUMHUYECKON COCTABISIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MUPA; YMEHHSI OOBSICHATH OOBEKTHI M MPOIECCHl OKPYKAMOIICH IEHCTBUTEIHLHOCTH,
WCIIONb3Ysl JIs1 ’TOT0 XMMUYECKUE 3HAHNUS;

v’ oenadenue METOAaMH HAyYHOrO IMO3HAHMA IS OOBACHEHMS XMMHYECKUX SBJICHMH U
CBOMCTB BEIIECTB, OLICHKU POJIM XMMHH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHMH U MOIYYEHUU
HOBBIX MaTE€pHUaJOB;

v’ gocnumanue yOEXKICHHOCTH B IMO3UTHBHON POJHM XMMHH B JXKM3HH COBPEMEHHOTO
o0miecTBa, HEOOXOAMMOCTH IPAMOTHOT'O OTHOIIICHUS K CBOEMY 3/I0POBBIO U OKPYIKAIOIICH cpelie;

v’ npumenenue TIOMYYEHHBIX 3HAHWMA Ui OE30IIACHOTO MCIOJB30BaHHS BEIIECTB U
MaTepUajoB B OBITY, CEIbCKOM XO3SIICTBE M HA IPOU3BOJICTBE, PEIICHUS IMPAKTUICCKUX 33/1a4 B
MOBCEHEBHOM JKU3HH, NPEAYNPEXKICHUS SBJICHUW, HAHOCAILIUX BPEI 3J0POBBIO UEIOBEKA U
OKpYKarolleu cpese;

v pazéumue TO3HABATEIbHBIX HWHTEPECOB, HHTEIJICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH, yJalluxcsi B MPOLIECCe M3YYCHHUsT MMU XMMHUUYECKON HayKu M €€ BKJaja B
COBPEMEHHBIN HAyYHO-TEXHUYECKUI IIPOrpecc;

v’ (hopmuposanue BaKHEHIIUX JIOTHUECKMX OIEPAlMii MBINUIEHHS (aHadu3, CHHTE3,
000011eHnEe, KOHKPETU3allUs, CpaBHEHUE U JIp.) B Mpollecce MO3HAHUS CUCTEMbl BaKHEHIIINX
MOHSITHI, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHUU U CBOMCTBAX XMMHUYECKUX BE [ € CTB ;

v’ oenadenue KJIFOYEBBIMU KOMIIETEHLIUSIMU (yueOHO-TI03HABATENbHBIMU,
WHGOPMAITMOHHBIMU, IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHBHBIMH ).

XuMusl, KaKk OJHAa M3 OCHOBOMOJAralwIlIuX O00JIacTell ecTeCTBO3HAHUs, SBISETCS
HEOTHEMJIEMOH 4acThi0 00pa30BaHus MIKOJIBHUKOB. [IIKOTBHBINA Kypc XMMUU BKIIIOYAET 00bEM
XUMHYECKHX 3HAHWM, HEOOXOJWMBIM i (GOopMHpOBAaHUS B CO3HAHWU IIKOJIHHHUKOB
XUMHUYECKOW KapTUHBI MHpa. XUMHUUYECKOe 00pa3oBaHUE HEOOXOIMMO TAKXKe ISl CO3/IaHUS Y
IIKOJIbHUKA OTYETIMBBIX NPEACTABICHUM O pOJM XUMHH B PEIIEHHH HKOJIOTUYECKHUX,
CBIPBEBBIX, DYHEPTETHUYECKUX, MPOJOBOJILCTBEHHBIX, MEIUIIMHCKUX MPOOJIEM dYeIOBEUECTBA.
Kpome Toro, onpeneneHHbI 00beM XUMHUYECKHX 3HAHUI HEOOXOIUM Kak JJIsi TTOBCETHEBHOM
JKU3HH, TaK U JJIA JEeATeTbHOCTH BO BCEX 00JACTIX HAYKHU, HAPOJIHOTO XO34MCTBA, B TOM YUCTIE
HE CBA3aHHBIX C XUMUEH HEMOCPEICTBEHHO.

N3ydas xumuro, ydammecs Yy3HAIOT O MaTepUaIbHOM E€IUHCTBE BCEX BEIECTB
OKPYXKAIOIIer0 MHUpPa, OOYCIOBIEHHOCTH CBOWCTB BEIIECTB WX COCTaBOM M CTPOCHHUEM,
MO3HABAEMOCTH W TMPEACKA3yEMOCTH XHMHUYECKUX sABJICHUU. [[03TOMY KaKIblii YEJIOBEK,
JKUBYIIMHA B MHUpPE BEUIECTB, MOJKEH MMETh OCHOBHI (hyHIAMEHTAIBHBIX 3HAHUN MO0 XUMHH
(XuMHu4YecKasi CHMBOJIMKA, XWMHUYECKHE TOHSTHS, (aKThl, OCHOBHBIC 3aKOHBI W TEOPHH),
MO3BOJISIOININE BEIPA0OTATh MIPECTABICHUS O COCTaBE BEIIECTB, UX CTPOCHUU, PEBPAIICHUSX,
MPaKTUYECKOM HCIIOIB30BaHUH, & TAK)KE 00 OMACHOCTH, KOTOPYIO OHH MOTYT MPEJCTaBIIATh.

N3ydeHnne CBOICTB BEIIECTB U X MPEBPAIICHHUI CITOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHUS, & TIPaKTUYECKas paboTa ¢ BemecTBaMu (J1a00paTOPHBIE OIBITHI) — TPYIAOIOOHIO,



aKKypaTHOCTH U coOpaHHOcTH. Ha mpumMepe Xxumuu, ydariuecsi MOJdy4aroT MpeICTaBICHHs O
METOJaX II03HAHUS, XapaKTEPHBIX U1 €CTECTBEHHBIX HAyK - 3KCIEPUMEHTAIBHOM H
TEOPETUUYECKOM.

[Tostomy B paboueld mporpaMmMe IO XHMHU HalUIM OTPAXEHUE OCHOBHBIC
coJlepKaTeNbHbIE INHUU:
BEIIECTBO — 3HAHHMS O COCTAaBE M CTPOCHHUU BEIECTB, WX BAXHEUIINX (UIUYECKUX U
XUMHUYECKHX CBOMCTBAX, OMOJIOTUYECKOM JCHCTBUH;
XUMHUYECKAsl PEAKIUS — 3HAHUS 00 yCIOBUSIX, B KOTOPBIX MPOSIBIISIFOTCS XMMUUECKHE CBOWCTBA
BEIIECTB, CIIOCO0aX yNpaBICHUS XUMUYECKUMH IIPOLIECCAMU;
IPUMEHEHUE BELIECTB — 3HAHUS U ONBIT IPAKTUYECKON JEATENILHOCTH C BELIECTBAMH,
KOTOpBIE HauboJjee YacTo ynoTpeOIsIFOTCS B IOBCETHEBHOM KU3HU, IIMPOKO UCIOJIB3YIOTCS B
IIPOMBIIIJIEHHOCTH, CEJIbCKOM XO035HCTBE, Ha TPAHCIIOPTE;
A3BIK XUMUHU — CHCTEMa BAKHEUIIUX MOHATHI XUMUHU U TEPMUHOB, B KOTOPBIX OHU
OINMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHUYECKUX BEUIECTB, T. €. UX Ha3BaHUS (B TOM UHUCIIE U
TPUBHUAJIbHBIE), XUMHUYECKHE (DOPMYIIbI U YPAaBHEHHS, a TaKKe MpaBHiia IEpPEeBoOa
UH(POPMALIUU C €CTECTBEHHOTO S3bIKa Ha S3bIK XUMHUH U 00PaTHO.

[TockonbKy OCHOBHBIE COJEpXaTelbHble JWHUU MIKOJBHOTO Kypca XHMHHU TECHO

NEepPEIUIeTeHBI, B TPOrpaMMe COJIepKaHNe PEACTABICHO HE TI0 JIMHUSM, a TI0 pa3/ieiam.
C menpio JOCTIDKEHHS] BBICOKMX PE3yJbTaTOB OOpa3oBaHWs B MPOIECCE peaTH3aluu
IPOTPaMMBI LIEIeCO00Pa3HO UCIIOIH30BATH!

. (bopMbI 00pa30BaAHUS — KOMOUHUPOBAHHBILL YPOK, eKYUl, 1abopamopusie pabombsl,
npakmuyeckue pabomoi,;
o TEXHOJIOTUM OOpPa30BaHUA - MEXHONOSUU HPOONEMHO20 O00VUeHUs, MexXHON02Us.

o0yyeHuss Ha npumepe KOHKPEMHbIX CUMYayull, MexXHON02Us pa3eusearowezo o00yyeHus,
mexnonoeus PKMYIl (pazeumus Kpumuuecko2co Mblulienus uepe3 4YmeHue U NuUcbmo),
MEeXHON02Us NPOEKMHOU U UCCAe008amenbCKou oesmenvhocmu yuawuxcs, UKT-mexnonoeuu,
neoazo2uxa compyOHu4ecmed, MexHoI02Un OUCKYCCUL U OUANO208ble MEXHOI0UU, MEXHOTIO2USL
passusarowux ucciedogamenvckux 3adauw (TPU3), 300posvecbepecaroujue mexnoro2uu;
MeXHON02UU UHOUBUOYANbHO20 00YUeHUs, MEeXHON02Us 2PYNnogo20 00yUeHus, MexXHOA0Ul
UHMEZSPUPOBAHHO20 0OVUEHUS, MEXHONI02UsL PA3HOYPOBHEB020 00YUEHUS, MEXHONIO02US UCPOBO2O
00YyueHUst MexXHOI02Usl MOOYIbHO20 00YYeHUs,

J METOABI O0pa30BaHUs — camMocmosimenvHbvle pabombvi, (HPOHMANLHBIL ONPOC,
obvsACHeHUe, NpoblieMHoe U3N0JCeHUe Mamepuana, 28pucmudeckas becedd, 0emMOHCMpayus
9KCHEepUMEHMa Ul KOINeKYUll, coCmasienue OnopHuIX KOHCHEKMOo8,

. METOJbl MOHUTOpPUHIA 3HAHUI M yMEHHUH, OOydaloluxcs — mecmuposaHue,
epynnosas ouckyccus/ 0ebamol, meopueckas paboma, NUCbMEHHAS CAMOCMOAMENbHAs paboma,
KOHMPObHble paboma, npakmuyeckas paboma, YCMHbIU ONpoc, UHOUBUOYATbHAs bOeceda
nedazoza ¢ 06yyaWuUMcs ¢ ukcayuell pe3yibmama, 8blnoIHeHue UHOUBUOYANbHO20 NPOeKma,
8bINOIHEHUE 2PYNNOBO2O NPOEKMA.

Hcnonb3yembie GopMbl, METObI OOYUEHUS U BOCIHUTAHUS, 1€IarOrMUYEeCKUE TEXHOJIOTUN
aJIeKBaTHBl BO3PACTHBIM BO3MOXKHOCTSIM U OCOOEHHOCTAM OOy4aroUIMXcs, HallpaBJIeHbl Ha
COOJIO/ICHHE 3/TI0POBhECOEPETaroIero pexuMa OOyYeHHUs] W BOCIHUTAHHS, B TOM YHCIE TPHU
UCIIOJIb30BaHUU TeXHU4yeckux cpencts odOydenus, WKT- TexHonoruii, B cOOTBETCTBUU C
TpeOOBaHUSAMHU CAHUTAPHBIX MTPABUIL.

@DopMbI TPOMEXYTOUHOM aTTECTAIIUH: TUATHOCTUYECKHUE KOHTPOJIbHbIE Pa0OTHI.

JUia peanuzauuu nporpammsl ucnoibzyercs YMK Epemun B.B., Kyssmenxko H.E.,
Tepenun B.U., /Ipo3znos A.A., Jlyuun B.B.; nox pex. Jlynuna B.B. s 10-11 knaccos 6azoBoro



YPOBHSL.

DNEeKTpOHHBIE  O0pa3zoBaTeJbHBIE  PECYpChl:  €AMHAs  KOJUIEKIUS  LHU(PPOBBIX
00pa3oBaTeNbHBIX pecypcoB, DenepanbHblil HEHTP HH)OPMAITHOHHO-00pa30BaTENbHBIX PECYPCOB
(OLIOP), oTKpBITHII KOIIEK: XUMHSL, TOPTal GyHIAMEHTAIEHOTO XUMHUYECKOT0 00pa30BaHuUs
Poccun, Bce aiist yunrens xumun, Poccuiickuii 00mieo0pa3zoBaTenbHbli OpTa, XUMUS 7S BCEX,
MUD XUMUH, BUpTyanbHas Xumudeckas [lkomna.

KOHTpOIBbHO-U3MEPUTENBHBIE ~ MAaTEpUalbl:  CTaHJAPTU3UPOBAHHBIE  MHCTPYMEHTBI
onenuBanus (KM BITP, HUKO, OI'D, EI'D nponuibix jiet 1 u3 6anka nanaeix GUIIN).

MaccuB KOHTPOJIBHBIX MEPONPHUATHM, LEIbI0 KOTOPBIX SBISAETCA YCTAHOBJICHHE
pe3yiabTaToB  OOydYeHHs, MpPEACTaBICH, B OCHOBHOM, CaMOCTOSATEIBHBIMH pabOTaMH,
paccuuTaHHBIMU Ha 15-20 MUHYT y4yeOHOTO BpeMeHHU. 3HAYHTEIbHAs YacTh CAMOCTOSTEIbHBIX
pabor mpencrasineHa Tectamu B gopmare ['MA. KoHTponbHbIe pabOThI 3aIIaHUPOBAHBI T10
OOJBIIMM TEMAaTUYECKUM MOJYJSIM, OXBAaThIBAIOIIMM OCHOBHBIE JUJIAKTHUUYECKUE E€IVHMIIBI
CTaHzapTa.

JIMYHOCTHBIE, METAITPEJIMETHBIE, ITPEAMETHBIE PE3YJIbTATBI
OCBOEHMA YYEBHOI'O ITPEJJMETA

JlesitenbHOCTh 00pa30BaTENILHOTO YUPEXKJIEHUS B OOYYEHMH XMMHHU JOJDKHA OBITh
HaIpaBlieHa Ha JOCTHKEHUE O0YYAIOIIMMHUCS CIAEAYIOUINX JJMYHOCTHBIX PE3yJIbTaTOB:

1. Poccuiickas rpaxxaaHckasi WIEHTUYHOCTH (MIAaTPUOTU3M, yBakeHHEe K OTedecTBy, K
MPOILIOMY M HACTOAIIEMY MHOTOHAIIMOHAIBHOTO Hapoia Poccuu, 4yBCTBO OTBETCTBEHHOCTHU U
nonra nepen Ponunoi, nnentudukanus ceds B KauecTBe rpaxkaannHa Poccuu, cyObeKTUBHAS
3HAYUMOCTh HCIOJIb30BAaHUSI PYCCKOTO SI3bIKa M SI3BIKOB HapoJoB Poccuu, oco3HaHue u
OIIYIICHUE JIMYHOCTHOM CONMPUYACTHOCTU Cyap0e poccuiickoro Hapoaa). Oco3HaHue
STHUYECKOW MPHUHAJICKHOCTH, 3HAHHE HCTOPUHU, S3bIKA, KYJIBTYpPBHl CBOErO Hapoja, CBOETO
Kpas, OCHOB KYyJbTYPHOTO Hacieauss HaponoB Poccum u denoBedecTBa (MIEHTHYHOCTH
YeNoBeKa C POCCUICKOI MHOTOHAIIMOHAILHOM KYIbTYpOi, COMPUYACTHOCTh UCTOPUU HAPOJIOB
U TOCYJapCTB, HAXOJMBIIUXCS HA TEPPUTOPUU COBpeMEHHOUW Poccum); mHTepHopu3amus
TYMaHUCTUYECKUX, JEMOKPATUYECKUX M TPATUIIMOHHBIX I[IEHHOCTeW MHOTOHAIMOHATHLHOTO
poccuiickoro o6mectBa. OCO3HaHHOE, YBaXHUTEIBHOE U JOOpOKEIaTeIhbHOE OTHOIICHHE K
UCTOPUH, KyIbType, PETUTUH, TPAAULIUSAM, S3bIKaM, IEHHOCTAM HapoJ0oB Poccuu u HapoaoB
MUpa.

2. '0TOBHOCTH ¥ CIOCOOHOCTH 00YYAIOIIUXCS K CAaMOPa3BUTHIO U CAMOOOpPA30BaHUIO HA
OCHOBE MOTHBAIlMM K OOYYEHHIO M TIO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAaHHOMY
BBIOOPY M TOCTPOCHUIO NAalbHEWIEH WHIMBUAYyalbHOW TpaeKTOpuu oOpa3oBaHMs Ha 0aze
OPUEHTUPOBKH B MHpe Tpodeccuii W NpoPEecCHOHATBHBIX TMPEANOYTCHHH, C yYETOM
YCTONYMBBIX TIO3HABATEIBHBIX HHTEPECOB.

3. Pa3BuTOoe MOpambHOE CO3HAHUE U KOMIIETEHTHOCTh B PEIICHUH MOPAIBbHBIX Ipo0IeM
Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (hOpMHUpOBaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHHSI, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM TIOCTYIIKAM
(cTIOCOOHOCTH K HPABCTBEHHOMY CaMOCOBEPIIIEHCTBOBAHHIO; BEPOTEPITUMOCTD, YBAXKUTEIHLHOE
OTHOIIIEHHE K PEIWTHO3HBIM YYBCTBaM, B3TJISaM JIIOJICH WJIM WX OTCYTCTBUIO; 3HAHHE
OCHOBHBIX HOPM MOpalld, HPABCTBEHHBIX, TyXOBHBIX HJEAJOB, XPAHUMBIX B KYJIbTYPHBIX
TpaIUIHSIX HapoA0B Poccrm, TOTOBHOCT HA UX OCHOBE K CO3HATEIIEHOMY CaMOOTPAHUYCHHUIO B
MOCTYNKAaX, TMOBEICHHWU,  PACTOYUTEILHOM  MOTPEOUTENbCTBE;  CPOPMUPOBAHHOCTH
MPEJICTAaBICHU 00 OCHOBaX CBETCKOW 3THKH, KYJIbTYPHI TPAIUIIMOHHBIX PEIUTHHA, UX POJH B
pa3BUTUU KYIbTYphl U HCTOpUM Poccum W dYenmoBeuecTBa, B CTAHOBJICHHH TPAKIAHCKOTO
o0IIecTBa U POCCHICKON TOCYIapCTBEHHOCTH; TIOHUMaHNE 3HAYEHUSI HDAaBCTBEHHOCTH, BEPHI U
pEeNUruM B JKU3HU 4YeloBeKa, ceMbu U oOmiectBa). CHopMHPOBAHHOCTH OTBETCTBEHHOTO



OTHONICHUSI K YUYEHUIO; YBO)XUTEIHLHOTO OTHOUIEHUS K TPYAY, HAJMYHME OMbITA Y4acTUsS B
COLMAIIbHO 3HAYMMOM TpyJne. Oco3HaHue 3HAYEHHS CEMbU B KH3HHM YeJIOBEKa M OOIIeCTBa,
MNPUHITHE IIEHHOCTH CEMEHHOW KU3HH, YBOXKUTEIbHOE U 3a00TIMBOE OTHOIICHHE K UYJIEHAM
CBOEH CEMBHU.

4.  CdopmupoBaHHOCT,  ILIEIOCTHOTO  MHPOBO33PEHMS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKH W OOIIECTBEHHOH IPAKTHUKH, YYUTHIBAIOLIETO
COLIMATILHOE, KYJIBTYPHOE, I3bIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MHUpA.

5. Oco3HaHHOE, YBXXHUTEIBHOE U TOOPOKETATEIbHOE OTHOILIEHHUE K IPYTOMY YEJIOBEKY,
€ro MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpE, A3bIKY, BEpe, IPakIaHCKON MO3UIUHU. [ OTOBHOCTD U
CHOCOOHOCTh BECTH IHAJIOT C APYTUMH JIIOJbMH M JIOCTUTaTh B HEM B3aWMOIIOHMMAaHUS
(unenTudukamms ce0sd Kak IOJHONPABHOTO CyObeKTa OOIIEHHS, TOTOBHOCTh K
KOHCTPYHPOBaHHMIO 00pa3a MmapTHepa Mo AMAJOory, TOTOBHOCTh K KOHCTPYHMPOBaHHIO oOpasza
JOIYCTUMBIX CHOCOOOB /AMajora, TOTOBHOCTh K KOHCTPYMPOBAHHIO Ipollecca Tuanora Kak
KOHBCHIIMOHUPOBAHUSI HHTEPECOB, MPOLEAYpP, TOTOBHOCTH W CIIOCOOHOCTb K BEIICHHIO
MIEPETOBOPOB).

6. OCBOEGHHOCTH COLIMANBHBIX HOPM, MPaBWJI MOBEACHHS, POjel U (HopM coLMaNbHOM
JKU3HU B TPpyNIax ¥ cOOOIIeCTBaX. YYacTue B IIKOJIHHOM CAMOYIPABICHUH U OOIIECTBEHHOM
KU3HU B IIPEJeNiaX BO3PACTHBIX KOMIIETCHIMH C y4ETOM pPErHOHAbHBIX, ATHOKYJIbTYPHBIX,
COLIMATIBHBIX M SKOHOMMYECKUX ocoOeHHocTel ((popMHUpOBaHUME TOTOBHOCTH K YYacTHUIO B
nporiecce YIopsiioueHHs COIUATBHBIX CBSI3€H U OTHOIICHUH, B KOTOPHIE BKIFOYEHBI M KOTOPHIE
dbopMUPYIOT caMM yyalivecs; BKIIOYEHHOCTh B HEMOCPEACTBEHHOE TI'PaXKIAHCKOE Yy4acTHe,
TOTOBHOCTh ~ y4acTBOBaTh B  JKM3HEICSATEIHHOCTH  MOJIPOCTKOBOTO  OOIIECTBEHHOTO
00BbeAMHEHUS, TPOAYKTUBHO B3aUMOJICHCTBYIOIIETO C COIMAIBHON Cpefod M COIHalbHBIMU
WHCTUTYTaMH;, HUICHTU(UKAIUA ce0s B KayecTBE CYObEKTa COIHMAIBHBIX IMPeoOpa3oBaHUH,
OCBOEHHE KOMIIETEHTHOCTEHl B cepe OpraHu3aTopcKoil NeATeIbHOCTH; WHTEPUOPU3ALIHS
LIEHHOCTE! CO3MJATEIbHOTO OTHOLIEHUS K OKPYXKAKOIIEH ACHCTBUTEIBHOCTH, LIEHHOCTEU
COLIMATILHOTO TBOPYECTBA, IICHHOCTH MPOYKTUBHOM OpraHU3alliid COBMECTHOM JIeATEIbHOCTH,
caMopealHu3allid B TPYyNIE M OPraHW3alliH, IEHHOCTH <«IPYroro» Kak paBHOIPABHOTO
naptHepa, (GOpPMHUpOBaHHME KOMIIETEHLUMH aHajiu3a, M[POCKTHPOBAHHS, OpTraHHU3aIUH
NeSITebHOCTH, pe(IeKCHM HM3MEHEHHUH, CIOCO00B B3aWMOBBITOJHOTO COTPYAHHUYECTBA,
Croco00B peanu3anuy COOCTBEHHOTO TUAESPCKOTO MOTEHIHAA).

7. CdhopMupoBaHHOCTh IIEHHOCTH 3J0POBOTO W 0€30MacHOro o0pas3a KU3HH;
UHTEpUOpU3aLMs NPaBWI HMHIAMBHUIYAJIBHOTO M KOJUJIEKTUBHOI'O O€30MaCHOTO MOBEACHUS B
Ype3BBIYANHBIX CUTYAIHMSIX, YTPOKAIOMINX )KU3HUA M 3IOPOBBIO JIFO/ICH, MTPABUJI MMOBEIEHUS Ha
TPAaHCIOPTE U HA AOPOTax.

8. Pa3BUTOCTh ACTETUYECKOTO CO3HAHMS Yepe3 OCBOCHUE XYI0KECTBEHHOTO HaCIeIus
Hapos1oB Poccun u Mupa, yBaskeHHe K HCTOPUU KYJIbTYpbl cBoero OrevecTna.

9. CdopMupOBaHHOCTb OCHOB D3KOJOTHYECKOW KYJIbTYPBl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO MBIIUICHUS,, HAJIW4YHe OIbITa HKOJOTHYECKU
OPUEHTHPOBAHHON PEDIECKCUBHO-OIEHOYHOW U MPAKTHYECKOW JESITEIIBHOCTH B JKM3HEHHBIX
CUTyallUsX (TOTOBHOCTh K MCCJIEIOBAHUIO MPHUPOJBI, K 3aHATHUSAM CEIbCKOXO3SIHCTBEHHBIM
TPYAOM, K XYH0)KECTBEHHO-ICTETHUECKOMY OTPa’KEHUIO NMPUPOIBI, K 3aHATHUSAM TYPHU3MOM, B
TOM YHCJI€ IKOTYPU3MOM, K OCYILECTBICHUIO MPUPOTOOXPAHHOM IEATEILHOCTH).

MeTtanpeaMeTHBIX pe3y/JbTaTOB:

MeramnpeameTHble pe3yabTaThl, BKIOYAIOT OCBOCHHbIE 00y4aromuMucs
MEXIIPEIMETHbIE TOHSATHS W YHUBEpCAIbHBIE YYeOHbIE JCUCTBUS  (pEryNsATUBHBIC,
MO03HABaTENbHbIE, KOMMYHUKATUBHBIE).

Me:knpeaMeTHbIe TOHATHSA

VYcnoBueM (QOpMHUPOBAaHUS MEXKIPEIMETHBIX IOHATUH, HampUMep, TaKUX Kak
cucrema, pakT, 3aKOHOMEPHOCTh, (EHOMEH, aHalh3, CHHTE3 SBISIETCS  OBIIAJICHUE
00y4aromyMHUCs OCHOBAaMH YHTATEJICKOW KOMIIETEHLMH, IPUOOpPETEeHHE HABBIKOB PaOOTHI C
uH(popMaliel, yuacTue B IPOEKTHOM JesTeNbHOCTU. B OCHOBHOM 1IKOJIEe OyAeT MpoAoKeHa



paboTta mo GOpMUPOBAHUIO U PA3BUTHIO OCHOB YHTATEIbCKOM KoMNeTeHnu. O0yJarommecs
OBJIA/ICIOT YTEHUEM KaK CPEJICTBOM OCYILECTBIICHHUS CBOUX JATbHEHIIINX TJIAHOB: MPOJOKEHUS
o0pa3oBaHUsi M C€aMOOOpPa30BaHUS, OCO3HAHHOTO IIJIAHUPOBAHUS CBOETO AaKTYyaJIbHOTO H
NEPCHEKTUBHOTO Kpyra YTEHHs, B TOM YHCJE JOCYrOBOTO, IMOJATOTOBKH K TpPYIOBOH U
COLIMATILHOM JIeATEIbHOCTU. Y BBIIYCKHMKOB OyAeT c@opMUpoBaHa MOTPEOHOCTh B
CHCTEMaTHYECKOM YTCHHMH KaK CPEJCTBE MO3HAHUS MHUpa U ceOst B 9TOM MHUpPE, TapMOHU3ALUT
OTHOIICHUI YeJloOBeKa U 00I1ecTBa, CO3/IaHuu 00pas3a «IOTPEOHOro OYIyIIEro».

[Tpu u3ydeHnn XUMHH, 00y4JaloLIrecs YCOBEPIICHCTBYIOT NMPHOOPETEHHBIE HA TIEPBOM
YpOBHE HABBIKHU PadoThl ¢ mHGopManueil 1 monoaHsaT ux. OHU cMOTyT paboTaTh C TEKCTAMU,
peoOpa30BhIBaTh U HHTEPIIPETUPOBATH COACPIKAIIYIOCS B HUX MH(OPMAIIHIO, B TOM YHCIIE:

* CUCTEMaTH3UPOBATh, COMOCTABIATh, AHAIM3UPOBATh, 0000IIATh U HHTEPIPETUPOBATH
UH(POPMALINIO, COACPIKAITYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIZCNATh T[JIABHYI0O M HM30BITOUHYIO HMHGOPMAIUIO, BBIIOIHATH CMBICIOBOE
CBEPTHIBAHUE BBIJCICHHBIX (DAKTOB, MBICICH; MPEICTABIATh HHPOPMALUIO B CXKATOM
cJI0BecHOM ¢dopMe (B BUE TJIaHA WJIM TE3MCOB) U B HAIUISIIHO-CUMBOJIMYECKOH (popme (B BUjIE
TabNuI, TpapUUecKuX CXEeM M AMarpaMM, KapT HNOHATHI — KOHIENTYalbHBIX JUArpamM,
OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOMOJHSATH TaOJIHIIBI, CXEMBI, JUArPAMMBbI, TEKCTHI.

B xome wu3yueHus xumuu, oOydyarouiyecs NpuoOOPeTyT ONBIT NPOEKTHOI
AeATEJBHOCTH Kak o0co00il (opMbl ydeOHOW padoThI, CIOCOOCTBYIONICH BOCITHTAHUIO
CaMOCTOSITENIbHOCTH, HMHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIIOBBIIICHUIO MOTHUBALIMA H
3 PEKTUBHOCTH YUEOHOH NEeATENFHOCTH; B XOJI€ peaM3allid HMCXOJHOTO 3aMbIciia Ha
MPAKTUYECKOM YPOBHE OBIIAJCIOT YMEHUEM BHIOUpATh a/IeKBaTHBIE CTOSAIIEH 3a/jaue CPEICTBA,
NPUHUMATh PEIICHHsS, B TOM YHCI€ W B CHUTyanusx HeomnpeaenéHHocTH. OHHM moirydar
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTKe HECKOJIbKUX BAPUAHTOB PEIICHUH, K TOUCKY
HECTaHJIapPTHBIX PEIICHUH, IOUCKY U OCYILIECTBICHUIO HanboJiee MPUeMIeMOro peleHusl.

[lepeueHpb KIIIOUEBBIX MEXKIIPEAMETHBIX MOHSATUI OMpeeNseTcs B XOJe pa3padoTKu
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbI CPEIHETO 00IIero odpazoBaHUs 00pa3oBATEILHOM
OpraHM3allil B 3aBHUCHUMOCTH OT MAaTepHUaJIbHO-TEXHUYECKOTO OCHAIICHHUSA, KaJApOBOTO
MOTEHIINAJIA, UCTIONB3YEMBIX METOIOB paOOTHI 1 00Pa30BaTENLHBIX TEXHOJIOTHH.

B cootBerctBrn ®T'OC COO BBIAEHSAIOTCS TpU TPYMIbl YHUBEPCATIBHBIX YUEOHBIX
JIMCTBUI: perylsTUBHBIC, T0O3HABATEIbHBIC, KOMMYHHUKATHBHEIE.

PeryasituBubie YY /|

BbInycKHUK HAYYHTCSI:

CaMOCTOSITENIFHO ONPEEIISATh IENH, 33aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO
OTPENIeNIUTh, YTO IeJIb JOCTUTHYTA;

OLIEHUBATh BO3MOXKHBIE IOCJIEACTBUS JOCTH)KEHHUS MOCTaBIEHHOW LENM B JIEATEIIBHOCTH,
COOCTBEHHOM JKU3HU M JKU3HU OKPYKAIOIIMX JIIOJIEH, OCHOBBIBAsACh HA COOOPaKEHUSIX ITHKH U
MOpaJH;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a/ladyd B OOpa30BATEIBHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYAIUsX;

OILIEHUBATh PECYPCHI, B TOM YHMCIIC BpeMs U JPyrue HeMaTepUualbHbIE PECYPChl, HEOOXOANMBbIE
JUTSL TOCTHYKEHUS TIOCTaBICHHOM 11eNu;

BBIOMpaTh TYTh JOCTHXKECHHS IIeNM, IUIAHUPOBAaTh pEIIeHHWe MOCTABIEHHBIX 3ajad,
ONTUMM3HUPYS MaTepUAIbHBIE U HEMaTepPHAILHBIEC 3aTPATHI;

OpraHu3oBbIBaTh 3((EKTUBHBIA IMOMCK PECYpcoOB, HEOOXOAMMBIX JUISI JOCTHXKEHHS
MOCTaBJIEHHOH 11eNTH;

COTIOCTABJISITh MOJIYYEHHBIN pe3ynbTatT AesITeIbHOCTH C TIOCTABJICHHON 3apaHee LEeblO.

ITo3naBartenbHbie YY /|
BorinycKHUK HAy4YuTCH:



UCKaTh W HAXOIWTh OOOOIICHHBIC CIIOCOOBI pEmICHMs 3a7ad, B TOM YHCJE, OCYIIECTBIATh
pa3BepHyTHIi HMH(OPMAIIMOHHBIA TOUCK W CTaBUTh HA €ro OCHOBE HOBbIE (yueOHbIE H
MO3HABATEJIbHbBIC) 3a1a4H;

KPUTUYECKH OLIEHUBATh M MHTEPIPETHPOBATH HH()OPMAIHIO C pa3HBIX MO3HUIINH, pacIioO3HABATh
U (UKCHPOBATH IPOTUBOPEUHS B MHPOPMALIMOHHBIX UCTOYHUKAX;

UCTIONIb30BAaTh  PAa3JIMYHBIE MOJEIBbHO-CXEMAaTHYECKHE CpPEACTBA JUId HIPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOLICHUH, a TAK)KE IIPOTUBOPEYHHA, BBISBJICHHBIX B UH(POPMAIIMOHHBIX
MCTOYHHKAX;

HAXOJUTh W TPHUBOAWUTH KPUTHYECKHE ApTyMEHTHl B OTHOLICHUM NCHCTBHHA W CYXICHUH
JPyroro; CHOKOHHO M pPa3syMHO OTHOCHUTBCS K KPUTHUYECKHUM 3aMEYaHUSM B OTHOIICHUH
COOCTBEHHOTO CYXKACHUS, pACCMATPHUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHUS;

BBIXOJUTh 33 PAaMKM YYEOHOTO MpeaMeTa M OCYILECTBIISATH LIEJICHANPABICHHBIM MOUCK
BO3MOXHOCTEH ISl IIUPOKOTO MEPEHOCA CPEICTB U CIIOCOOO0B JCHCTBUS;

BBICTPAMBATh MHIUBUIYAJIbHYI0 00pa30BaTEeIbHYIO0 TPACKTOPHUIO, YUUTHIBAas OTPAHHYCHUS CO
CTOPOHBI IPYI'HX YYaCTHUKOB U PECYPCHBIC OTPaHUYCHHS;

MEHSTh U yACPKUBATh Pa3HbIC MO3UIMU B TO3HABATEIBHOM eI TEIEHOCTH.

Kommynukarususbie YY ]
BbinmyckHUK HayuHMTCs:

OCYILECTBIIATh JIEIOBYI0O KOMMYHHKALIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMHU (Kak
BHYTpU 0Opa30BaTe/IbHOW OpraHu3aliM, TaK U 3a €€ MpejaeraMu), MoJ0upaTh MapTHEPOB IS
JIeIOBOM KOMMYHMKALIUM HCXOJs U3 COOOpaKeHUI pe3yabTaTHBHOCTU B3aWMOJICHCTBUA, a HE
JMYHBIX CUMIIATHH;

IIPU OCYIIECTBIIEHUU TPYIIIOBOM pabOThl OBITH KaK PYKOBOAUTENIEM, TaK U YJICHOM KOMaH/bl B
Pa3HbIX poOJsX (FeHepaTop Ujied, KPUTUK, UCIIOJIHUTEIb, BBICTYAIOIINM, SKCIIEPT U T.1.);

KOOPJMHUPOBaTh M BBINOJIHATH pabOTy B YCIOBHUSX pPEATBbHOrO, BUPTYalIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

Pa3BEPHYTO, JOTUYHO ¥ TOYHO M3JIaraTb CBOIO TOUKY 3PEHMS C MCIOJIb30BAaHUEM aJIEKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

pacrio3HaBaTh KOH(UIMKTOT€HHBIE CUTYallud M MPeJoTBpaIaTh KOHMIMKTHI 10 UX aKTUBHOM
¢a3pl, BbICTpaMBaTh JAEJIOBYI0 M OOpa30BaTeNbHYIO KOMMYHHUKALMIO, U30eras JIMYHOCTHBIX
OLICHOYHBIX CYXKICHUI.

IIpenmeTHble pe3yabTaThl:
BbinyckHUK Ha 0230BOM YPOBHE HAYYHMTCS:

—  packpbIBaTh Ha IpUMeEpax posib XUMHUH B (POPMUPOBAHUH COBPEMEHHON HayqHON KapTHHbI
MHUDPA U B IPAKTUYECKON AEATEIbHOCTH YEIIOBEKA;

—  JIEMOHCTPHUPOBATh HA IIPUMEPAX B3aUMOCBS3b MEXYy XUMHUEN U APYTUMU €CTECTBEHHBIMU
HayKaMH;

—  packpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMUieckoro ctpoeHust A.M. bytieposa;

— noHuMarh (usndeckuit cmpicn Ilepuogmueckoro 3axona [[.J. MenaeneeBa u Ha ero
OCHOBE OOBSICHITH 3aBUCUMOCTb CBOMCTB XUMHUYECKHX 3JIEMEHTOB 1 00pa30BaHHBIX UMHU BEIIECTB
OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

—  OOBACHATH MPUYMHBI MHOTOOOpa3us BELIECTB Ha OCHOBE OOIIMX MPEACTAaBICHUN 00 MX
COCTaBE€ U CTPOCHUH;

— IPUMEHSTHh MpaBUja CUCTEMATHYECKONM MEXIYHapOAHONM HOMEHKIJIATyphl Kak CpelCcTBa
pa3ianyeHus U UAeHTU(UKALUK BEUIECTB 110 UX COCTABY U CTPOEHUIO;



—  COCTaBIIAITh MOJICKYJSIPHBIE M CTPYKTYPHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB Kak
HOocHUTeNel WH(GOpPMAllMM O CTPOCHUM BEIIECTBA, €r0 CBOWCTBAX M MPHHAICKHOCTH K
OTpeIeIEHHOMY KJIacCy COCTMHEHUM;

—  XapaKTepu30BaTh OPTraHWYECKUE BEIIECTBA IO COCTaBY, CTPOCHUIO H CBOICTBaM,
YCTaHABIMBATh PHYMHHO-CIICICTBEHHBIC CBSI3U MKy JTAaHHBIMU XapaKTePUCTHKAMH BEIIIECTBA;

—  TPHUBOJUTH IPHUMEPhl XUMHYECKHX PEAKIUi, PAaCKPBIBAIOIINX XapaKTEPHBIC CBOMCTBA
TUIIUYHBIX MPEACTABUTEICH KJIACCOB OPraHMYECKHX BEIICCTB C IIEJbI0 MX WACHTU(DUKAILMH U
00BSICHEHHS 00J1aCTH IPUMECHCHUS;

—  IPOTHO3MPOBATh BO3MOXKHOCThH IPOTCKAHUSA XMMHUYCCKHUX PEAKIM Ha OCHOBE 3HAHUH O
TUTIAX XUMUYECKON CBS3H B MOJICKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CITIOCOOHOCTH;

—  WCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUM W XMMHUYECKUX CBOWMCTBAaX BEIICCTB JUIS
0€30MMacHOT0 MPUMEHEHUS B IPAKTHUECKOU eSATEITHbHOCTH;

—  TPHUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOIB30BAHUS MPOIYKTOB MepepaboTKu HEPTH U
IIPUPOJIHOTO ra3a, BBICOKOMOJIEKYJIIPHBIX COSIUHCHHH (ITOJUATHIICHA, CHHTETHYECKOTO KayuyKa,
aIleTaTHOI'O BOJIOKHA);

—  TIPOBOJMTH OIBITHI IO PACIIO3HABAHHIO OPTaHWYECKHUX BEIIECTB: TIUICPUHA, YKCYCHOMN
KHCJIOTBI, HEMIPEIENIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmaia, OCJIKOB — B COCTAaBE MUIIIEBIX MPOIYKTOB
U KOCMETHUYECKUX CPE/ICTB;

—  BIAQJETh NPaBWIAMHU M NpUeMaMu 0e30MacHOi pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMU H
1a00paTOPHBIM 000PYIOBaHHUEM;

—  yCTaHaBIIMBATh 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIIMH U CMEIICHHSI XUMUYECKOTO
PaBHOBECHSI OT Pa3IMYHBIX (DAKTOPOB C LEJIBIO OMPEICICHUS ONTUMAIBHBIX YCIOBUH MPOTCKAHUS
XUMHUYECKHX ITPOIIECCOB;

—  IPHUBOJUTH IPUMEPHI THIPOJIM3a COJICH B MOBCEAHEBHOM KU3HHU Y€IOBEKa;

—  IPHUBOJUTL IPHUMEPHl OKHCIUTCIBHO-BOCCTAHOBUTEIBHBIX pEaKlUuid B  MPHUPOJE,
IIPOM3BOJICTBEHHBIX MPOIIECCAX M KU3HEACATSIIBHOCTH OPraHu3MOB;

—  TIPUBOJUTH MPUMEPHl XUMHYCCKHX pEaKIWi, PaCKPHIBAIOIIUX OOMME XUMHYCCKHE
CBOMCTBA MPOCTHIX BEHIECTB — METAJIOB U HEMETAILJIOB;

— TIPOBOAWTH pPAacYeThl HA HAXOXKICHHE MOJCKYJISIPHOU (GOPMYIBI YIIIEBOAOPOJA TIO
MPOJYKTaM CTOPAaHHUS W IO €r0 OTHOCHTEIHHOW TUIOTHOCTH W MAacCOBBIM JIOJISIM 3JIEMCHTOB,
BXOJIAIIHX B €T0 COCTAaB;

— BIQJETh MpaBWIaMHU O€30MacHOr0 OOpalleHHus C €AKUMH, TOPIOUYMMU U TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHUH;

—  OCYHIIECTBIISAITh TIOMCK XMUMHYECKOH HH(OpMAIMKM IO Ha3BaHHIM, HIACHTHU(HKATOpaM,
CTPYKTYpPHBIM (pOpMYyJIaM BEIIECTB;

— KpUTHUYECKH  OIICHMBATh ¥  HWHTEPIPETHPOBATh  XHMHUYECKYI0  HH(OpMaIHIo,
COJICPIKANIYIOCS B COOOIIEHUSIX CPEICTB MacCOBOM mH(OpMaIyn, pecypcax MHTepHETa, HAydHO-
MOMYJISIPHBIX CTAThAX C TOYKU 3PEHUST €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IIEJISIX BBISBIICHUS
OIIMOOYHBIX CYXICHUN U (POPMUPOBAHUS COOCTBEHHOH MO3UIINY;

—  TIPEeICTaBIATh MYTH PEIICHHUs TIIOOANBHBIX MPOOJIeM, CTOAILIUX Mepes YeTOBEUYECTBOM:
DKOJIOTMYECKUX, SHEPTETHYECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.
BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

—  WUIIOCTPUPOBATh HA MPHMEpax CTAHOBJICHHE M JBOJIOIHUIO0 OPraHUYECKOH XUMHH Kak
HAyKH Ha Pa3IMYHBIX HCTOPUICCKHX dTAlax €€ Pa3BUTHS,



—  HUCIOJIb30BaTh METOJbl HAYYHOIO MO3HAHUS INPH BBIOJHEHUU IPOEKTOB U Yy4eOHO-
HCCJICIOBATEILCKUX 3a/1ad 0 W3YYCHHIO CBOMCTB, CIOCOOOB TONYyYEHUS M PACIIO3HABAHUS
OPraHUYECKHUX BELIECTB;

—  OOBSACHATHL TPHPOAY € CIOCOOBI OOpa30BaHUS XUMHUYECKOW CBS3U: KOBAICHTHOM
(monsipHOM, HEMOJISIPHOM), MOHHOM, METaUIMYECKOW, BOJOPOJHOM — C LEJIbI0 OMNpEeeiICHUs
XUMUYECKON aKTUBHOCTH BEIIECTB;

—  YCTaHaBJIMBAaThb T'€HETHYECKYIO CBS3b MEXAY KJIaCCaMHM OPraHMYECKUX BEIIECTB JIA
000CHOBaHUS MPUHIMIIMAIBGHON BO3MOXHOCTH TIOJYyYEHHUS OPraHUYECKUX COCAMHEHUU
3aJIaHHOT0 COCTaBa U CTPOEHNS;

—  yCTaHaBIIMBATh B3aWMOCBSI3H MEXAY (PaKTamMu U TCOPHUEH, MPUUMHON U CIEACTBHEM IPH
aHajau3e NPOOJEMHBIX CHUTyalMii W OOOCHOBAaHMM NPUHUMAEMBIX PEIICHUM Ha OCHOBE
XAMHYECKUX 3HAHUM.

BorinyckHUK HA yriiy0JIeHHOM YPOBHE HAYUYMTCS:

— packpbIBaTh Ha MpUMepax pojb XUMHUHM B (HOPMUPOBAHUU COBPEMEHHOW HAy4HOU
KapTUHBl MHUpPAa U B NPAKTUYECKON NEATEIBbHOCTH YEJIOBEKa, B3aUMOCBS3b MEX]Yy XUMHUEU U
JPYTrUMU €CTECTBEHHBIMU HAayKaMU;

— WJUTFOCTPUPOBATH Ha MPUMEpaxX CTAHOBJIEHUE U HBOJIIOIUIO OPraHUYECKON XUMUU
KaK HaAyKHM Ha Pa3JIMYHbIX UCTOPUYECKHUX ATANaX €€ pa3BUTHS;

- YCTaHABJIMBATH IPUYMHHO-CJICICTBEHHBIE CBSI3M MEXAY CTPOCHHEM AaTOMOB
XAMHYECKHUX AJIEMEHTOB U NMEPUOJUYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX JJIEMEHTOB U UX
COEMHEHUI B COOTBETCTBUH C MTOJIOKEHUEM XUMUYECKUX AJIEMEHTOB B IEPHOIMYECKON CUCTEME;

— aHaJIM3UPOBATh COCTaB, CTPOCHUE M CBOWCTBA BELIECTB, MPUMEHSS IMOJIOKEHUS
OCHOBHBIX XMMHYECKHUX TEOPUH: XMMHYECKOTO CTPOEHHUS OpPraHMYECKUX COoeIuHEeHHi A.M.
BytnepoBa, cTpoeHusi aromMa, XUMUYECKON CBSI3U, 3JIEKTPOJUTUYECKON TUCCOIMALUMU KUCIOT U
OCHOBaHMH; yCTaHABIMBATh IPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXAy CBOMCTBAMHM BEILIECTBA U €TI0
COCTaBOM, U CTPOCHHEM;

— MPUMEHATh MpaBUia CUCTEMATHYECKOW MEXKIYHAPOAHON HOMEHKJIATYphl Kak
CpE/ICTBa pa3IMuCHUs U UICHTU(DHUKAIIMN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;

- COCTABJISITh MOJEKYJISIPHBIE M CTPYKTYpHBbIE (OPMYJIBI HEOPTaHHUYECKUX U
OpPTraHWYECKUX BEIIECTB KaK HOCUTENEeH MHGOpMAIMU O CTPOSHHUM BEIIECTBA, €r0 CBOMCTBAX U
MIPUHAJIEKHOCTH K ONPENEIICHHOMY KJIacCy COEIMHEHHUI;

- OOBSCHATH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHON
(MosipHOM, HEMOJSAPHOI), MOHHOM, METaUIMYeCKOH, BOJOPOAHONW — C IIENbI0 ONpeAeNeHUs
XAMHUYECKON aKTUBHOCTH BEILECTB;

- XapakTepu30oBaTh (U3MYECKHUE CBOMCTBA HEOPTaHMYECKHMX U OPTaHMYECKHX
BEIIECTB W YCTAaHABIMBATh 3aBUCUMOCTh (U3MUYECKHMX CBOWMCTB BEIIECTB OT THIA
KPUCTAJUIMYECKOU PELIETKH;

- XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XMMHUYECKHUX CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOIHBIX COEAUHEHHM, BBICIIUX OKCUJIOB U TUIPOKCHJIOB;

— NPUBOAUTH NPUMEPHl XUMHUYECKUX pEaKUUi, PaCKpBIBAIOIIUX XapaKTEpHbIE
XAMHYECKHE CBOMCTBA HEOPTAaHUYECKUX U OPTAHUYECKUX BELIECTB U3YUYECHHBIX KJIACCOB C LIENBIO
UX UISHTU(PUKAIUU 1 00bICHEHUS 0071aCTH TPUMEHEHUS;

- ONpeAENSATh MEXAHU3M PEAKIIMHN B 3aBUCUMOCTH OT YCIIOBUM MPOBEAECHUS PEAKIIUH
Y POTHO3UPOBATh BO3MOXKHOCTb MPOTEKAHUSI XUMUUECKUX PEAKIIUA HA OCHOBE THUITa XUMUYECKOU
CBSI3M M aKTUBHOCTH PEAareHTOB;



- YCTAQHaBJIMBAaTh  3aBUCUMOCTb  PEAKIIMOHHOM CHOCOOHOCTHM  OPraHUYECKHX
COEIMHEHUH OT XapaKTepa B3aMMHOI'O BIUSHHUS aTOMOB B MOJIEKYJIaX C II€JIbIO IPOTHO3UPOBAHUS
IIPOJYKTOB PEAKIUY;

— YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTM XHMHUYECKON pEaKIUUd U CMEIIECHUS
XMMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (DAKTOPOB C IIENBIO OINpPENeICHUS ONTHMAaIbHBIX
YCIOBUH NPOTEKaHNUs XUMUYECKUX IPOLIECCOB;

- yCTaHaBJIMBaTh TIEHETUYECKYIO CBS3b MEXAY KilaccaMM HEOpPraHMYecKuX U
OpPraHMYECKHUX BeLIeCTB Uil OOOCHOBaHMSA NPUHUMUIHMAIBHON BO3MOXKHOCTH IIOJTY4EHUS
HEOPraHMYECKUX U OPraHMYECKUX COCAMHEHUH 3aJaHHOTO COCTaBa U CTPOCHMUS;

— noa0UpaTh peareHThl, YCIOBUS U ONPENEIATh MPOAYKTHI PEaKIHii, TO3BOJISIONINX
peanu3oBaTh  JIA0OpaTOpHBIE M  NPOMBIIUICHHBIE  CIIOCOOBI  MOJYyYEHHUS  BaKHEHIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

— ONpEAENATh XapakTep cpeabl B pe3yjibTaTe TUIPOJIM3a HEOPraHUYECKUX U
OpPraHMYECKUX BELIECTB U IPUBOJIUTH MPHUMEPBI THAPOJIN3a BEILECTB B IOBCEIHEBHON >KHU3HU
4eJI0BeKa, OMOJIOTHYECKUX OOMEHHBIX MTPOLECcCcax U MPOMBIIIIIEHHOCTH;

— IPUBOUTE MPUMEPHI OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX pEaKLUil B NPHUPOJE,
IPOM3BOJICTBEHHBIX IPOLIECCaX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

— 000CHOBBIBaTh MPAKTUUYECKOE HCIIOJIb30BAaHUE HEOPraHUYECKUX U OPraHUYEeCKUX
BEIIECTB M UX PEAKINH B POMBIIIJICHHOCTH U OBITY;

— BBIMOJHATh XUMHUYECKUH SKCIEPUMEHT I10 PACIIO3HABAHUIO M IOJyYEHUIO
HEOPraHUYECKUX U OPraHMYECKUX BEILECTB, OTHOCAIIUXCS K Pa3IMYHbIM KJIacCaM COSAMHEHUM, B
COOTBETCTBUM C NpaBWJIaMH M MpUEMaMu Oe30MacHOM paboThl ¢ XMMHYECKHMMH BELIECTBAMHU U
71a060paTOPHBIM 000PYIOBaHHEM;

— IPOBOJIUTh pAacyeTbl HAa OCHOBE XHUMHYECKUX (HOpMYS M ypaBHEHUH peakiuil:
HaXO0KJICHUE MOJIEKYJIIPHON (pOPMYJIbI OPraHUYECKOTO BEIIECTBA 110 €r0 MJIOTHOCTH U MACCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, MM IO MPOAYKTaM CrOpPaHMsS; pacyeTbl MacCOBOU
J0JM (Macchl) XMMHUYECKOIO COEOUHEHHMS] B CMECH; pacyeThl Macchl (00bema, KOJIMYecTBa
BEII[ECTBA) MPOAYKTOB PEAKIUM, €CIIM OJTHO W3 BEHIECTB J1aHO B W30OBITKE (MMEET MPUMECH);
pacueTbl MaccoBOM WM OOBEMHOW JIOJIM BBIXOJA HNPOAYKTa pEeakUUd OT TEOPETHUECKU
BO3MO>KHOT'0; PacyeThl TEMIOBOro 3 (pekTa peakuu; pacyeTbl 00bEMHBIX OTHOLICHUH Ira30B MpU
XUMHUYECKHX peakIUsX; pacueTbl Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOAYKTA PEaKIiH,
€CJIM OJHO M3 BEIIECTB JJAaHO B BUJE PACTBOPA C ONPEIEICHHON MAacCOBOM JJ0JIEH PACTBOPEHHOTO
BELIECTBA;

— UCIIOJIb30BaTh METOJbl HAy4YHOrO IMO3HAHMS: aHaIW3, CHHTE3, MOJCIMPOBAaHUE
XUMHYECKHX MPOLECCOB M SIBICHUH — NpPHU pEHIeHHH Y4eOHO-HCCIIeOBAaTEeNbCKUX 3a/ad I0
M3YYEHHUIO CBOMCTB, CIIOCOOOB MOIYUYEHHS U paClIO3HABAaHUSI OPTaHUYECKUX BEIECTB;

— BJIAJeTh MpaBUiIaMH 0€30MacHOro OoOpalleHuss ¢ €IKUMH, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPEJCTBAMH ObITOBOI XHMUU;

— OCYWIECTBIIATh ~ MOMCK  XMMHYECKOH  HMHGpOpMAIMM  TO  HAa3BaHUSM,
UICHTU(PHUKATOPaM, CTPYKTYPHBIM (POpPMYJIaM BEIIECTB;

— KPUTUYECKH OIIGHWBAaTh W MHTEPIPETUPOBATh XHUMHYECKYI0 HH(OpMAILHIO,
COJIepKaIyIOCs B COOOILIEHUX CPEICTB MaccoBoi nHpopmanuu, pecypcax MHTepHeTa, Hay4HO-
MOMYJISIPHBIX CTaThSIX C TOYKU 3PEHUSI €CTECTBEHHO-HAyYHOU KOPPEKTHOCTH B LIEJSAX BBISBIICHUS
OIIMOOYHBIX CYXIEHUN U GOPMUPOBAHUS COOCTBEHHOM MO3ULINN;



- yCTaHABIWBATh B3aMMOCBSI3HM MEX Ty (DaKTaMU U TEOPUEH, TPUIMHON U CIICJICTBUEM
Ipu aHaM3e NPOOJIEMHBIX CUTyallMid M OOOCHOBAaHWM MPUHUMACMBIX PEIICHUN Ha OCHOBE
XUMHYSCKHUX 3HAHUI;

- OPEICTaBISITh IMYyTH PEIICHUS TJIOOAIBHBIX TMPOOJEM, CTOSIIUX Mepen
YEJIOBEYECTBOM, M MEPCIEKTUBHBIX HANPABICHHUN Pa3BUTHUS XMMHYECKHUX TEXHOJIOTMH, B TOM
YUCJI€ TEXHOJIOTMH COBPEMEHHBIX MaTEpPHAIOB C  Pa3IUYHOW  (YHKIIMOHAIBLHOCTHIO,
BO300HOBJISIEMBIX HCTOYHUKOB CBIPBS, MEPEPaOb0TKH M YTHIIU3AIIUN TPOMBIIIICHHBIX U OBITOBBIX
OTXOJIOB.

BorinyckHUK HA yriry0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCSH:

- (bopMyITUPOBATH 1IE]Tb UCCIICOBAHUS, BBIIBUTATH U TIPOBEPSITH IKCIIEPUMEHTATBLHO
TUTIOTE3bl 0 XUMUYECKHUX CBOMCTBAaX BEUIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH
BCTYIIATh B XUMHYECKHUE PEAKLIUH, O XapaKTepe U MPOJYKTAX PA3JIMUHBIX XUMHUYECKUX PEAKIIUI;

- CaMOCTOATENIbHO IUJIAHUPOBATH M IMPOBOAUTH XUMHUYECKUE OSKCIIEPUMEHTHI C
COOJTI0ICHHEM MPaBHII 0€301aCHOM pabOTHI ¢ BENIECTBAMHU U JJAOOPATOPHBIM 000PYI0BaHUEM;

- WHTEPIPETUPOBATh JaHHBIE O COCTABE M CTPOCHUM BEILECTB, IMOJYYEHHBIE C
MTOMOIIIBIO COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOIOB;

- ONKCHIBATh COCTOSIHHUE 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX MPEACTABICHUIN O CTPOCHUH aTOMa JIsi OOBSICHEHUSI PE3yIbTaTOB CIIEKTPATIHLHOTO
aHaJIu3a BEICCTB;

- XapaKTEPU30BaTh POJIb A30TOCOJAEPKAIIUX TE€TEPOLUKINYECKUX COCIHUHEHUN U
HYKJICMHOBBIX KMCJIOT KaK BaXKHEHIITNX OMOJIOTHYECKH aKTUBHBIX BEUIECTB;

- MIPOTHO3UPOBATh BO3MOXXHOCTh MPOTEKAHUS OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIuid, TeXkKaluX B OCHOBE MPUPOIHBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB.

OCHOBHOE COJEPXAHUE ITPOI'PAMMEBI

Kypc deTko pa3/encH Ha IBE 4acTH: OpraHruuecKyro Xumuio (34 4) u o0yt xumuro (34 u).
B cTpykTypHpoBaHHN Kypca OpraHMYECKOW XWMHUH TPOCICKUBACTCS UACS PA3BUTHS yJaIIuXcs
cpeacTBaMu yuyeOHoro mpeamerta. [l ycuieHus pond JeAyKIMU B OOyYEeHUU XMMHH BHauase
JAOTCS KpaTKUE TEOPETHYECKHE CBENEHUS O CTPOCHHH, KiIacCH(UKAIMH, HOMEHKJIAType
OpPraHUYECKUX BEILIECTB, 0COOEHHOCTSIX peaxkuui c ux Y4aCTHEM.
CdopmupoBaHHbIE TaKUM O0pa3oM TEOPETUUYECKHUE 3HAHUSA 3aT€M pPAa3BUBAIOTCA Ha OOraTom
(baKkTONIOrMYECKOM MaTepuaie MpU PacCMOTPEHUH KIACCOB OPraHWYECKUX COEAMHEHUU. DTOT
MOJIXO0JZl, B CBOIO OYepelb, MO3BOJSET INIyOxke MX H3yuuTb. OCHOBHBIM KpUTEpueM OTOOpa
dakTHyecKkoro martepuana Kypca OpraHM4eCKOW XUMUU SBISETCS Ues IeNernoiaraHus, T. €.
OTBETa HA PE3OHHBIA BOMPOC YYEHHWKA: «A 3a4eM MHE, HE XHMHKY, JTO HYKHO?»
Wnes o BemyIiel poiau TEOPETHUECKUX 3HAHUH B Ipoliecce U3yyeHHs OoraTeiiiero Mupa BeIecTB
U peakiuii Kypca. OpraHudeckass XMMHUsI CTajla OCHOBOM KOHCTPYHMpOBaHHWsS M Kypca «OOmas
xumusy. Ha 6a3e o01mux moHATHIA, 3aKOHOB U TEOPHU XUMHUHU Y CTAPIIEKIACCHUKOB (hOPMUPYETCS
[IEJIOCTHOE TIPE/ICTABICHNE O XUMHUECKOW HayKe, O €€ BKIIaJe B €IUHYI0 €CTECTBEHHOHAYYHYIO
KapTHUHY MUpA.

OPTAHNYECKASA XUMUA

10 wmacc (1 9 B Hemenmo Ha TMPOTSHKCHWH y4eOHOro Trojma, Bcero 34  d.).
BBE/IEHME (1 u).

[Ipenmer opranmyeckol XuMuu. MeCTO M 3HAYEHUE OPraHWYECKOW XHMHHU B CHCTEME
€CTECTBEHHBIX HayK.

Tema 1. CtpoeHue u kiaccupUKalus OpraHuuecKux coeAMHeHU. YrieBoaopoasl. (10 ).
Teopus cTpoeHHs OpraHMYECKUX COEAMHEHUH. XUMHUECKOE cTpoeHne. BaneHTHOCTh. OCHOBHBIE



MOJIOKEHUSI TEOPUU CTPOCHHSI OPTaHMYECKUX COCUHEHUN. YTIEPOAHBIN CKEJIET OpraHudecKoi
MOJIEKYJIBI. Kpartnocts XUMHUYECKON CBSI3H. N3omepus u U30MEDBI.
Knaccugukanus ¥ HOMEHKJIATypa OpraHu4eckux coequHeHui. ITpuHuunsl kiaccuduxanum
OpraHMYECKHUX COEAUHEHMH: M0 YIJIEPOJHOMY CKEJIeTy (HAChIIIEHHbIE W HEHACBILICHHBIE,
JUHENHHBbIE M LUKJIWYECKHE); MO MNpHpoJe (PYHKIMOHAIBHOW TIpynnbl (CHUPTHI, albAETHBbI,
KHUCIIOTBI, aMHUHbI, AMUHOKHCIIOTHI). Ankanpl. ['oMosornueckuil psjx  OpeesIbHBIX
yriaeBonopoAoB. M3omepus u HOMEHKIAaTypa ajkaHoB. MeTaH M 3TaH Kak IPEICTaBUTENIN
ankaHoB. VX cBolicTBa (ropeHue, peakiuy 3aMelIeH s, TUposn3a, n3omepusaunn). [Ipumenenue.
AnkeHbl. OTWIIEH Kak IpPEACTaBUTENb AJKCHOB. [lonydyeHne STuieHa B INPOMBIIUICHHOCTU
(mermagpupoBaHue ankaHa) U B Jabopartopuu (merujpataiusi stanHona). CpoiicTBa (TopeHme,
OpoMupoBaHue, TUApaTalys, [TOJMMEpU3als, OKUCIEHUE pacTBOPOM IepMaHraHaTa Kajus) U
npuMeHeHue stwieHa. Peakuuu nonumepusanuu. [lonuatuneH. OCHOBHbIE NOHSTHUS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

Juensl. byragueH u M30IpEeH Kak IPEACTABUTENIM JUEHOB. Pe akuuu IpUCOECIUHEHHUs C
y4aCTHEM COIpPSDKEHHBIX JAHEHOB (OpomupoBaHue, mnonuMepusauus). Harypanphblii u
CUHTETUYECKUM KaydyKu. Pe3uHa.

ANKuHBI. ALIETWIEH KakK IpeACTaBUTENb ankuHOB. [lomyueHue anerwieHa KapOUAHBIM U
METaHOBBIM criocoOamu. CBOHCTBa (ropeHue, OpOMHUpOBaHHE, THIpATAUs, TPUMEPHU3AH) U
IIPUMEHEHHUE alleTUIICHA.

Apensl. benson kak npejacraButenb apeHoB. CBolicTBa OeH30ja (rOpeHHe, HUTPOBAHUE,
OpOMHpOBAHHUE) U €T0 IPUMEHEHHE.

[TpupoaHbIe HCTOYHUKHU YIIIEeBOAOPOA0B. [IprpoaHbIil ra3, ero npuMeHeHue Kak UCTOUHUKA
SHEPIrUU U XUMUYECKOTO CBHIPBSI.

Hedts n monyrusiit HedTsHo# ra3. CocraB HedTH. [lepepaboTka He(TH: MEeperoHka u
KPEKHHT.

Kamennsiii yrosmb. KokcoBanue u mnpoaykrsl 3Toro mnpouecca. IIpumeHeHne mnpoIyKTOB
KOKCOXMMHYECKOTO IPOU3BOJICTBA.

JMemoHcTpanuu. [raBnenue, oOyriuBaHue ¥ TOPCHUE OPTaHUYECKUX BemiecTB. Mojaenu
MOJIEKYJI IIpeJICTaBUTENEH pa3IUYHbIX KJIACCOB OpraHMYeCKHUX COCIMHEHUI.
I'openne merana, 3TuieHa, aneTwieHa. OTHOLIEHHE METaHa, 3TUJICHA, alleTUIeHa U OeH30Ja K
pacTBOpy nepMaHraHara kajuus 1 OpomHoi Boje. [losyuenue sTusieHa peakiyen 1eruaparanun
JTaHOJa, alleTUJIeHa THAPOJIU30M KapOuaa Kaiblus. PasnoskeHue kaydyka NMpH HarpeBaHuUH,
UCTIBITAHWE TPOJYKTOB pAa3NIOKEHHsT Ha HemnpenenbHOcTh. Komnekius oOpa3noB HepTH U
He(TENPOAYKTOB, KAMEHHOTO YIJISl M MPOJAYKTOB KOKCOXUMUYECKOTO NMPOU3BOJICTBA.

JlabopaTopHusbie onbIThI. 1. M3roTroBneHne Moaenei MOJIEKYJ OPraHUYECKUX COEAMHEHNH.
2. O3HakoMJIEHHE C KOJUIEKIMeW o0pa3noB HEPTH M HEPTEHPOAYKTOB, KAMEHHOTO YIJIsl U
IOPOAYKTOB uX mnepepaboTku. 3. OOHapykeHHe B KEPOCHHE HENpeAeNbHBIX COCTUHEHUH. 4.
O3HakoMJieHME C  KOJUIEKIIMeM  KaydyykoB M oOpaslamMM  W3IEIUil U3 PE3UHBL.
Tema 2. Kucaoponcoaep:kammue OpraHuvecKue COeIUHECHUS. (109)
CnupTbl. MeTaHOI ¥ 3TaHOJ KaK MPeCTaBUTENH MPEAeIbHBIX OJJHOATOMHBIX clUpTOB. CBOMCTBA
3TaHoJIa (TOpeHHe, OKUCIICHUE B allbJierua, Aeruaparanus). [Tomydenne (OpoxkeHneM IiroKo3bl U
rujpaTalyei 3TuiIeHa) U MpuMeHeHHe dTaHoja. [ HiepuH Kak MpeCTaBUTEb MHOTOATOMHBIX

CIIUPTOB. KauecTtBeHHas peaxus Ha MHOI0aTOMHBIE CIIUPTHI.
®enon. B3anMmHOe BIMSHHE aTOMOB B MOJeEKyle (B3aUMOJEIHCTBHE C OpOMHOW BOJIOM U
TUAPOKCUAOM HaTpHs). [lonyuenne U IIPUMEHEHHE ¢benona.

Anpneruapl. DopManmbIeTHA W aleTaNbJSTHa KaK TMpeACcTaBUTETN anbaerugoB. CBoicTBa
aNbJIETU/IOB: pEaKUUHU OKUCIEHWsT B KHUCIOTY U BOCCTAaHOBJIEHUS B CHHPT, pPEAKIUSL
NoJMKOHAEeHcauun ¢opMmanbaeruaa ¢ @enonoM. Ilomydenue (OKHCIEHHEM CIHUPTOB) U
npuMeHeHue (Qopmanpaeruaa M - aunetanpaeruaa.  PeHondopManbAeTHAHbIE  IIACTMACCHI.
KapOGoHoBBIE KHCIOTHI. YKCyCHasi KHCJIOTa KaK MPEACTaBUTENh MPEASIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. CBOMCTBA YKCYCHOM KHMCIOTHI (B3aUMOJIEHCTBUE ¢ METaJUIaMH, OKCUIaMHU



METaJIJIOB, TUAPOKCHIAMHU METAIIJIOB U COJISIMU; peaklius 3Tepudukanun). [Ipumenenue ykcycHoit
KHCJIOTBI.

Crnosxubie 3¢upbl 1 xKUpbl. CI0XKHBIE 23PUPHI KaK MPOTYKTHl B3aUMOAECUCTBUS KUCIOT CO
CHUpTaMH.  3HAYCHHE  CIOXKHBIX  A3QUPOB B  NPUPOAE M  JKU3HUM  4YeJIOBEKa.
Kupspl kak cioxnHble 3QUpbl MIHIlepuHa U KapOOHOBBIX KHUCIIOT. PacTuTenbHbIE M JKUBOTHBIC
JKUPBI, UX cOCTaB. ['maposnn3 win omblIeHHE XUpoB. [IpumeHeHue xkupoB. 3amMeHa >KUPOB B
TEXHUKE HEMHILEBBIM ChIPHEM.

YrineBoael. Ilonsatue o0 yrieBomax. [Noko3a Kak MPeACTaBUTEIh MOHOCAXAPHIIOB.
[TonsiTvie 0 ABOMCTBEHHOM (PYHKIIMHM OPraHUYECKOr0 COCAUHEHHUS Ha IPUMEPE CBOMCTB IITFOKO3bI
KaK ajJbJeruia ¥ MHOTOATOMHOTI'O CIIUpTa — allbJIeru1ocnupTa. bposkeHue riroko3bl. 3HaUeHUE U
MIPUMEHEHHUE TJIFOKO3bI.

Caxapo3a Kak NpeACcTaBUTENb IUCaXapuIoB.

Kpaxman u nesmironos3a Kak IOpeacTaBUTENH mnojucaxapuioB. CpaBHEHUE UX CBOMCTB U

Ouonornyeckas ponb. lIpumeHeHue HTHX mnonucaxapuaoB. lloHsATHE 00 HMCKYCCTBEHHBIX
BOJIOKHaX.
JemoncTpanuu. OkucieHue crnupra B anpjaeruj. KauecTBeHHble peakiud Ha MHOTOATOMHbBIE
cnuptel. PacTtBopuMocTh (eHONa B BOJAE MpHU OOBIYHOM TeMmIepaType U HpHU HarpeBaHUU.
KauectBennsle peaknmu Ha (eHon. Peakius cepeOpsHOTO 3epkayia anbaeruoB. OKHCICHUE
aIbJCTHI0B B KHCIOTY ¢ momornipio ruapokcuaa memu(ll). Tlomydenue cioxHbIX 3QUPOB.
KadecTBeHHBIE peakIy Ha YIIeBOAbI. Peakiust cepeOpssHOro 3epKaia st TIF0K03bl. OKUCIeHHEe
TIFOKO3bI B KUCIIOTY ¢ oMolnbto ruapokcuaa menu(1l). Komnekuus miactMace u u3aenuit us Hux.
Konnekuust nCKyCCTBEHHBIX BOJIOKOH U U3/EJIUN U3 HUX.

JlaGopaTopHble ONBITHI.

1. PacTBopeHnue rimiepruHa B BoJie U B3aumoielicTBre ¢ ruapokcuaom meau (I1).

2. CBoiicTBa yKCYCHOI KUCJIOTHI, OOIIHE CO CBOMCTBAMU MUHEPATIbHBIX KUCIIOT.

3. Jloka3aTenbCTBO HENPENEIbHOIO XapaKTepa KUKOT0 KHUpa.

4. BzaumoieficTBUE TIIOKO3bI M caxapo3bl ¢ ruapokcuaoM meau (I1).

5. KauecTBeHHas peakuys Ha KpaxMmad.

IIpakTuyeckasi padoraNel. «aeHTHdUKAIMSA OPraHUIECKUX COCTUHECHHIN.

Tema 3. A3oTcoaepxanue OpraHnyeckKme COeIUHEeHHUS. (61)
AMuHBI. MeTHIaMUH KaK MpeACTaBUTENh anu(aTHYecKuX aMHUHOB, aHUJIMH - apOMaTHYECKHX
aMuHOB. OCHOBHOCTh aMHUHOB B CPaBHEHUH C OCHOBHBIMH CBOMCTBAMM aMMHaKa. AHWIMH U €ro
CBOMCTBA (B3aMMOJAEUCTBUE C COJITHOM KHCIOTOW M OpomHOM Bojo#). [lomyyeHne aHmiImMHa 1O
peakuuu 3uHuHA. [[puMeHeHne aHuInHa.

AMMHOKHUCHOTHL. [JIMIIMH W alaHWH Kak MNPEICTAaBUTEIN MNPUPOAHBIX AMHUHOKHCIIOT.
CBolicTBa aMUHOKHUCJIOT KakK aM(OTEpHBIX OPraHWYEeCKUX COEAMHEHUH (B3aMMOJAEWUCTBHE CO
nieniouaMu u kucinotamu). ObpazoBanue nonunenTuaoB. [IoHATHE 0 CHHTETUYECKUX BOJIOKHAX Ha
npUMepe KanpoHa.

benku. benkn kak Ouomommumepsl. CTpykTypa OenkoBbIX Mojekyd. CBoiicTBa OenkoB
(ropenue, TUAPOIH3, [IBETHBHIE peaKkium). buonornueckas poJIb OEJIKOB.
JemoncTpaumnu. BzauMoencTeue aMMuaka U aHAJIMHA C COJITHOM KUCIIOTOM. Peaknys aHuimmHa
c OpomHON Bomoi. JlokazaTenbcTBO Hamuuusg (QYHKIMOHAIBHBIX TPYII B PacTBOpPax
aMHHOKHUCIOT. PacTBopeHue u ocaxieHne 6enkoB. L{BeTHbIe peakiuu 6e1KkoB. ['opeHne nTuubero
repa v WepcTIHOW HUTH.

JlabopaTopHble ONBITHI.

1. PactBOpenme OeIKoB B BOJIE.

2. OOHapyxeHue 0elKOB B MOJIOKE.

3. O3HakOMJIEHME C KOJUIEKI[MEH CHUHTETHYECKMX BOJIOKOH M M3JEIMM W3 HUX.
Tema 4. UckyccTBeHHbIE M CHHTETHYECKHE OPraHuYecKue coequHeHus. (34.)

[ToryueHne WMCKYCCTBEHHBIX IOJIMMEPOB, KaK MPOJYKTOB XUMHUYECKOH Mojaupukaniu
IPUPOIHOTO MOJUMEPHOTO ChIpbsl. VICKycCTBEHHBIE BOJIOKHA (AI[€TATHBIM INIENK, BUCKO3a), UX
CBOMCTBA U IPUMEHEHHE.



[Tony4yeHne CHHTETHUECKUX OJIMMEPOB PEAKLUAMH ITOJIMMEPU3ALIUHI U TIOJTUKOHICHCAIUH.
CrpykTypa TOJIMMEpOB: JIMHEHHas, pa3BeTBICHHAsA, MPOCTpaHCTBeHHas. llpeacraButenu
CHUHTETUYECKUX IUIaCTMAcC: MOJIMATHIEH, MOJUIPONWIEH, MOJMBUHIIXJIOpUA. CHHTETHYECKHE
BOJIOKHA: JIaBCaH, HUTPOH, KalpoOH.

Jemoncrpanuu. Komnekius miactmace ¥ u3zienuil U3 HuX. Pacro3HaBaHue BOJIOKOH IO
OTHOIIEHHIO K HArPEBAaHUIO U XUMUYECKUM PEaKTHBaM.

JlaGopaTopHble onbIThI. O3HaKOMIIEHHE € KOJUIEKLIMEH IJIaCTMAcC, BOJIOKOH, Kay4yKOB.

IIpakTnyeckas padora Ne 2. «Pacnio3HaBaHUE MIaCTMACC U BOJIOKOH.

Tema 5. Bruojioruyeckn aKkTHBHbIE OpraHn4ecKue coequHerust. (54.)

@epMeHTHl KaK OHOJOTHYECKHE KaTaln3aTopbl OeNKOBOM mpupoabl. OcCOOEHHOCTH HX
(YHKLIMOHUPOBAHUS, POJIb B KU3HEAEATEIbHOCTH JKUBBIX OpraHu3MoB. [IoHATHE O BUTaMuHaXx.
Hapymenus, cBs3aHHbIe ¢ BATAMHUHAMU: aBUTAMUHO3BL. [IOHATHE 0 TOPMOHAX KaK TYMOPaJIbHBIX
PEryJIsTOPaX KU3HEAESTEIbHOCTH KHUBBIX OPraHU3MOB. JlekapcTBEHHAs XUMHUA: OT HATPOXUMUU
1o xumorepanuu. Hapkoruueckue Bemectsa. Hapkomanus, 60pr0a ¢ Heil u mpodunakTuka.

JemoHcTpanuu. Pa3znoxeHue nmepokcuaa BOAOPOAA KaTajla3zo ChIPOro Msca U ChIpOro
kaprodeins. Komnekus CMC, conepxanux 3u3uMbl. Mcnsitanue pactBopa CMC nnaukaTopHon
Oymaroii. Koyiekiysi BATAaMMHHBIX IIpenapaToB.

Oo0mas xumua. 11 kaace.
(1 4 B HEZEITIO HA TPOTSHKEHHH yIeOHOT0 roja, Bcero 34 )

BBEJIEHUE (1 4). Hay4ynsle MmeToabl TO3HAHUS.

Tema 1. Teoperuueckue ocHOBbI XumMuu (18 1)

Hayunple MeTOIbI NMO3HAHMS BEILECTB M XMMMUYECKUX SBICHMHM. BakHenmme noHATHA
XUMHH. aTOM, OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIIPHAs MAacChbl, BAJEHTHOCTb WU CTEIICHb
okucieHus. Baxneinmme 3akonsl xuMun. CTpoeHue atoMa. ATOM — CII0KHas 4yactuua. Sapo:
IPOTOHBI U HEUTPOHBI. M30TOmBI. DNEKTPOHBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTUYeCKUil
YPOBEHB. PacripeniesieHre  37€KTPOHOB 10  DHEPrETUYECKUM  YPOBHSAM. OJIEKTPOHHAs
KOH(HUTypamus aToMma.
[Tepuoanueckuii 3akoH u nepuoandeckas cucrema . . Menneneesa. Ilepuoauueckas cucrema
. Y. Menneneesa kak rpaduueckoe 0ToOpaxeHHe MepruoandecKoro 3akoHa. KopoTkuii Bapuant
nepuoandeckor cucremsl. Ilepuonsl u  rpynnel. 3HaueHHE IEPUOJUYECKOrO 3aKOHA U
MEPUOJNYECKON CUCTEMBI.

Jemoncrpanuu. Pasnuunbie gopmbl nepuonuueckoit cucremsl . VM. Menaeneesa.
[Ipoctele ¥ cHOXHBIE BemecTBa. XHMHMYECKas CBSA3b. DBHABI XHMHYECKOW  CBS3H.
OnexTpooTpunaTenbHOCTh. KoBaneHTHas MojspHas U KOBaJICHTHAs HEIOJISIpHAs XUMUYECKUE
cBsa3u. OOMEHHBIH M JOHOPHO-aKUENTOPHBIH MEXaHHU3Mbl 00pa30BaHUS KOBAJIEHTHOM CBS3H.
BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHUs. 3aKOH IOCTOSIHCTBA COCTaBa s
BEIIIECTB MOJIEKYJISIPHOTO CTpoeHUs. VOHHAsI CBsI3b Kak 0COOBIN CTydail KOBAJICHTHOW MOJISIPHON
cBA3M. Merammueckass XHMHYECKasi CBS3b. Bonoponnas cBsA3p Kak OCOOBIN citydait
MEXMOJIEKYJIIPHOTO B3aUMOJCHCTBUA. BHYyTpUMONEKYJIsIpHAas BOJOPOJHAs CBSI3b U €€ pOJIb B
OpraHu3aliK CTPYKTYp OHMOIMOIUMEPOB.

ArperaTHble COCTOSIHUS BemiecTBa. ['a3bl. 3akoH ABorajapo A razoB. MosspHbIi 00beM
ra3o00pa3HbIX BemecTs (H. y.). XKuakocTu.

Tunel kpuctamumueckux pemerok. Kpucrammmueckas pemerka. loHHbIE, METaNINYECKHE,
aTOMHBIE U MOJIEKYJSIpHBIE KPUCTAUIMYECKUE PEIIeTKH. AJuUIOTporusi. AMOpQHbIE BElIECTBa.
[TprunHB MHOTOOOpAa3usl BEIIECTB.

Knaccugukarus xumuueckux peakiuii. Knaccupukanus XMuMUYeCKUX peakuil Mo Yuciy
U COCTaBYy PEArupyroIIMX BEIIECTB M MPOAYKTOB peakIMu. Peakuus pas3nokeHus, COeINHEHHUS,
3aMelleHuss 1 OOMeHa B HEOpPraHM4ecKod XuMuu. Peakuuu npuUCOETUHEHHUs, OTIIECTUICHHS,
3aMEILEeHHS U N30MEPU3ALIUHA B OPTAaHUYECKOW XUMUMU.

Knaccugukaius XMMHYECKUX peaklUii 1o TeraIoBoMy 3P dekTy. DK30- U SHI0TEPMHUUYECKHE
peakiuu. TeroBoi addekT xumMuueckux peakuuid. Tepmoxumuueckue ypaBHeHus. Peakuuu



MOHHOT'0 OOMEHa B BOJHBIX pacTBOpax. Y CJIOBHS IPOTEKAHUS peaKLUi MEXKIY SJIEKTPOIUTAMHU J10
KoHIa. CKOPOCTh XMMUYECKUX peakiuil. 3aBUCUMOCTb CKOPOCTH PEAaKLUU OT KOHLIEHTPALUH,
JIaBJICHUsA, TEMIIEPATypbl, IPUPObl PEArUPYIOLINX BELIECTB, MIONIAJAN UX CONPUKOCHOBEHHUS U
karanusaropa. Karamusaropsl. Karanus. ['oMoreHHslil 1 rereporeHHbii katanu3. @epMeHTsl U
UX OTJIMYUS OT HEOpraHMYeCKUX KaranuzaTopoB. [IpumeHeHue karanu3zaTopoB U (EPMEHTOB.
[TonsiTue 0 OMOTEXHOJIOTHUH.

Xumuyeckoe paBHoBecue. O6paTtuMble 1 HeoOpaTHUMbIE peakuu. XUMHUYECKOE paBHOBECHE
U CrHocoOBl €ro CMeIIeHHs Ha [puMepe monydeHus ammuaka. CHHTE3 aMMHuaka B
MIPOMBILUIEHHOCTH.

OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE IpOLECCHl. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKILINU.
Oxkucnuresnp 1 BOCCTaHOBUTENb. OKHCIEHUE U BOCCTAHOBJICHUE.

JemoncTpauuu. Mojens KpHCTAIMUECKOW pemeTkn xiuopuma HaTpus. OOpasisl
MUHEpAJIOB C HOHHOM KPUCTAJUIMYECKOW pemeTKol. Moiean KpUCTalInyeCKUX PEeleTOK CyX0ro
apaa (MM nona), anmasa, rpadura (wim kBapia). TermmoBble SBJICHUS IPH PAaCTBOPEHUU CEPHOM
KHMCJIOTBl U aMMHAYHOM CEJIIUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKLUU OT MPUPOJIbl pearupyromux
BEUIECTB HAa IPUMEpPE B3aUMOJICHCTBUS PpPAaCTBOPOB PpAa3JIMYHBIX KHUCIOT OAMHAKOBOM
KOHIIEHTPAIlMU C OJIMHAKOBBIMH KyCOYKaMu (TpaHyJaMu) IIMHKA U Ha IPUMEPE B3aUMOJICHCTBUS
OJIMHAKOBbIX KYCOYKOB pa3HbIX METAJUIOB (MarHusi, LIMHKA, K€JI€3a) C PACTBOPOM COJITHOMN
KUCTOTHL. B3ammopeiicTBue pacTBopa CEepHOW KHUCIOTHI C PacTBOPOM THOCYIb(haTa HATpHs
pa3IMYHON KOHLIEHTpalus M Temneparypbl. Mojenb kumsiero cios. Pasznoxkenue nepokcuaa
BOJIOPOJIa C MOMOIIBI0 HEOPTAaHMUECKUX KaTalIu3aTOPOB U MPHUPOAHBIX OOBEKTOB, COJACPIKAIIUX
Karanasy (celpoe Msico, KapTodens). [IpocTeiiime OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH:
B3aMMOJICHCTBHE IIMHKA C COJIIHOM KucioTo u xkenesa ¢ cynbdarom wmenu(ll).
JlabopaTopHusblie onbIThl. OmnpeiesieHUe TUIIa KPUCTAJUIMUECKON PELETKH BEIIeCTBa U ONMCAHUE
ero cBoiictB. Peakuuu, wuaymwue ¢  oOpa3oBaHMeM oOcajka, Tra3a WIH  BOJBL
Peakuus 3amenienns Meau sxene3oM B pactBope cyibgaTta meau(11).

IIpakTuyeckas padora Nel. «[lomyuenue, cobupanue u pacrio3HaBaHHE ra30B.

Tema 2. Heopranuueckue Bemectna. (15 u)

Knaccudukanus HeopraHmdeckux coeauHeHud. Meramnel. OOmas xapaKTepUCTHKA
cTpoenusi meraioB. OOmme ¢u3ndeckne CBOWCTBA METAJUIOB. ODJIEKTPOXMMUYECKHHA PSIT
HaNPsDKEHUN METaJUIOB U €r0 MCIIOIb30BaHUE Ul XapaKTEPUCTUKH BOCCTAHOBUTEIBHBIX CBOMCTB
MetauioB. OOmue XUMHUYECKHe CBOMCTBa MeTaioB. CmocoObl TMOTyYeHUs METasuIoB.
OneKTpoan3. DIIEKTPOJIN3 PaCTBOPOB U PACIUIABOB AJIEKTPOJIUTOB HA NMIPUMEPE XJIOpUAA HATPUS.
ONEeKTPOJIUTHYECKOE TOoJdydyeHue amoMuHMs. [IpakTuyeckoe 3Hau€HUE  BIIEKTPOJIU3A.
Koppo3us MeTamioB Kak OKHUCIMTENbHO- BOCCTAHOBUTENBHBIA mpouecc. CrocoObl 3alliuThl
METaJIJIOB OT KOppo3uu. OKCHJIbI METAJIJIOB, X CBOMCTBA U MPUMEHEHHE. | HAPOKCHIBI METAILIOB.
OcCHOBaHMSI B CBETE€ TEOPHM AJIEKTPOJIUTHYECKOM UCCOIMALUK, UX Kilaccu(uKaius U olue
CBOMCTBA.

Hemeramnel. OOmas xapakTepucTHKa HeMeTauioB. OKHCINTENbHO-BOCCTAHOBUTENbHBIE
cBoiicTBa HeMeTaiIoB. O01Ias XapaKTepUCTUKa MOATPYIIbI raloreHoB. KucinoTsl B cBeTe Teopun
AIIEKTPOIUTUYECKOM JUCCOLMAINM, UX KiIaccuukanus 1 oOume cBoiicTBa. Coiiu B CBETE TEOPUU
AIIEKTPOJIMTUYECKOW  AMCCOLMAlMM, WX  Kiaccupukanuss U oOuige  CBOMCTBA.

I'maponus conei. Peakums cpeast (pH) B pactBopax ruaponusyrommxcs coneil. Ciyyau
ruaponusa coneil. ['maponu3 opraHMuecKrx BEIIECTB, €ero 3HaueHue. ['eHeTnueckas cBsi3b MEXIY
KJIacCaMM HEOPTraHUYECKUX COECINHEHUI.

JemoncTpanuu. OOpa3ibl NPUPOJHBIX COEIWHEHUN METaUIOB-pyAd U  HEpPYIHBIX
uckonaeMbix. KoJutekiust MeTaisioB U uX cruiaBoB. BoccranoBnenne mean u3 okcuaa mean( 1)
BOI0poJIoM. B3anmoseiicTBie cMecH MOPOIIKOB Cephl U jKele3a, IIMHKA U cepbl. Peakuust HaTpust
¢ BogoW. Peaknus nMHKAa C pacTBOpaMM KUCIOT. Peakuus B3auMOAEHCTBHA MEIU C
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTOM. DnekTposin3 pactBopa u xjopuaa menu(ll). O6pasisr
CTaJIbHBIX M3JEIMH, NOABEprimmxcs Kkopposuu. [uaponus kapbunma kanbuus. ['uaponus
KapOOHATOB LIEJIOYHBIX METAJJIOB M HUTPATOB IMHKA MJIM CBUHIIA.



JlaGopaTopubie ombIThl. B3aumojeciictBue skeme3a ¢ pactBopom cyiabbara meau(ll).

B3aumoneiictBue kapOoHara Kamblusg C CONsiHOM kucnmotoil. [lomyuenue amdoTtepHOTO
THAPOKCUAA U HCCIIENOBAaHUE €ro CBOMCTB. Peaknuu, xapakTepHble ISl OCHOBAHUN M KHCIOT.
IIpakTnyeckas padora Ne 2. «PemeHne sKCIEpUMEHTANBHBIX 337ad 10 TeMaM «MeTauib» U
«Hemeramnbi.
IIpakTunuyeckas padora Ne 3. «neHTHUKAIMS HEOPTAHUIECKUX COCTUHEHUI.

YYEBHO-TEMATHUYECKOE ITNTAHMPOBAHMUE 10 xnace

HanmeHnoBaHue TeMbl Bcero N3 Hux
Ne | (pa3pena mporpammbl) yac. Jlabopar. | IIpaxr. Cam. Koutp-
padorbl | padoThI pao. JMATHOC
THY.
1. | Teopus CTpOEHUS
OpraHMYECKUX 2 - - 1 -
COCTUHEHUN.
2. | YrIeBogoposl. 8 4 - 2 1
3. | Kucnoponaconepskaniue
COETMHEHUS u nx 10 5 1 3 1
HaxXOXJEHUE B JKUBOU
pHUpoJie.
4. | Azorcoaepxaiue
COCTUHEHUS U UX
HaX0KICHUE B JKUBOU 6 3 ) 2 1
pHUpoJIe.
5. | UckyccTBeHHbIE u
CUHTETHYECKUE
1 1 -
OpraHuYeCcKHue 3 -
COEJTMHEHMUSI.
6. | buonornyeckn axkTHUBHBIC
OpraHUYECKHE 5 - - - 1
COEIMHEHMUS.
Hroro 34 13 2 8 4
YYEBHO-TEMATHUYECKOE ITNTAHUPOBAHUE 11 knacc
HaumeHoBaHue TeMblI Bcero N3 Hux
Ne | (paspena mporpammbl) yac. Jlabopar. | IIpaxr. Cam. KonTtp-
padoTbl | paGoThI pao. JAMATHOC
THY.
Bsenenue 1 - - - -
1. | Teopernueckue  OCHOBBI 18 3 1 5 1
XUMUH.
2. | Heopranmueckasi XuMusl. 15 4 2 5 1
Hroro 34 7 3 10 2
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