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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHH Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit ®Deneparmmy,
TpeOOBaHUN K pe3yabTaTaM OCBOCHHsS (elaepanbHOil 00pa3oBaTENLHOW MPOTPaMMBI CPEIHEro OOMIero
obpazoBanusi (POIlI COO), npeacraBieHHblx B DepepadbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npenogaBanus yaeOHOTO MpeaMeTa « XUMEs» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoit ®enepanuu, peanu3yoolUX OCHOBHbIE 00pa30BaTENIbHbIE MPOTPAaMMBbI, M
OCHOBHBIX I0oJIo>keHUH «CTpateruu pa3Butus BocnuTanus B Poccuiickoit ®enepauun Ha nepuon o 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXO0M0B K pa3pabOTKe MNpOrpaMMbl 1O XHUMHH, K OIPEICICHUIO OOIIeH CTpaTeruu
oOyueHus, BOCOIUTAHUS U Pa3BUTH 00y4aromMXcs cpeAcTBaMM ydeOHoro mpeamera «Xumus» ansa 10-11
KJlaccOB Ha 0a30BOM YpOBHE COCTaBWIM KOHUeNTyaidpHble mojoxeHus OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJied, coJepXaHMsl, pe3yabTaToB o0OydeHuss U TpeOOBaHMM K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

N3ydeHne XuMHUM HallpaBJIEHO Ha peayIn3alyio CIEAYIOIINX OCHOBHBIX YeJiell:

- (hopmupoBaHHE IETOCTHOTO TMPEACTABICHUS O MHUPE, OCHOBAHHOTO HAa MPUOOPETEHHBIX 3HAHMSIX,
YMEHUSX, HaBBIKAaX M CIIOCO0aX JIeATeTbHOCTH;

- IpuoOpeTeHne OIbITa Pa3HOOOPa3HON NeATeNbHOCTH (MHAMBUYaIbHOM M KOJIJIEKTUBHOI), OmbITa
MO3HAHUS M CAMOIIO3HAHMUS;

- TOJTrOTOBKA K OCYIIECTBJICHHIO OCO3HAHHOTO BBHIOOpAa HMHAMBUAYAIBHOW 00pa3oBaTEIbLHON WIIH
poheCCUOHAITBHONU TPACKTOPHH.

Peanu3anust mporpaMMsl O3BOJISIET PELLIUTH CIEAYIONINE 3a0auu:

- YCBOCHHUC YHAIITUMHCA BaKHEHIINX 3HAHUHM 00 OCHOBHBIX MOHATHIX M 3aKOHAX XHUMHU, XUMHUYECKOH
CHUMBOJIUKC,

- OBJIQJICHUE YYAIIUMHCS YMEHUSIMH HAOII0aTh XUMHYECKHE SBJICHUS, MPOBOIUTH XUMHUYECKUM
AKCIIEPUMEHT, TTPOU3BOJANTH PACUEThl HA OCHOBE XMMHUYECKUX (POPMYII BEIIECTB M YPAaBHEHUN XHMMHUYECKUX
peaKIuii;

- Pa3BUTUC INMO3HABATCIbHBIX MHTCPECOB U HMHTCIUJICKTYAJIbHBIX CIIOCOOHOCTEH yqamuxcs B IPOLEcce
MIPOBCACHUA XMMHWYCCKOI'O 3KCIICPHUMCHTA, CaMOCTOATCIIBHOI'O HpI/IO6pCTCHI/I${ 3HaHUM B COOTBETCTBUHM C
BO3HHKAIOIIIMMHU KU3HCHHBIMHA HOTpe6HOCT$IMI/I;

- BOCIIMTAHUC OTHOILICHUA K XUMUH KaK K OTHOMY U3 (bYHI[aMCHTaJIBHBIX KOMIIOHCHTOB €CTCCTBO3HAHHUA U
JJICMCHTY O6HIC‘ICJIOBC‘ICCKOI>’I KYJIBTYPBI;

- IPUMEHEHUE yYalIMMMCA MOJyYSHHbBIX 3HAHUN U yMEHHH /1151 6€3011aCHOTO MCIIOJIb30BaHMsI BEIIECTB U
MaTepUalioB B OBITY, CEIbCKOM XO34HCTBE M Ha IMPOM3BOJCTBE, DEUICHUS NPAKTUYECKUX 3a/1ad B
ITOBCETHEBHOM KW3HU, NPEAYNPEKACHNS SBICHUN, HAHOCSIIUX BPEJ 3J0POBbI0 YEJIOBEKA U OKpPYKAIOIIEH
cpene (pa3BUTHE SKOJIOTMYECKON KYIbTYpPhl YUaIIHXCS).

Pabouas mnporpamma paszpaboTaHa Ha OCHOBE aBTOPCKOW mporpaMmbel mo xumuu is 10 kmacca
B.B.Epemuna, H.E. Ky3pmenko, A.A. JlpoznoBa, B.B. Jlymuna nopn penakuueit H.E. KyspmeHnko,
B.B.JIynuna, BeinmyieHHoM M3patensckum meHTpom «JIpoday, 2017 r.



[Iporpamma nmo xumuu aBropoB B.B.Epemuna, H.E. Ky3pmenko, A.A. [Ipo3noBa, B.B. Jlynuna
oTpakaeT 00s3aTeNIbHOE Il YCBOCHUS B OCHOBHOM IIIKOJIE COIEp)KaHUe 00yUeHHS XUMUU.

[Iporpamma neTanu3upyeT U PacKpbIBaeT COAEPXKAHUE CTaHAApTa, ONpENeseT OOIIyI0 CTpaTEerHio
00y4eHHs, BOCIIUTAHUS M Pa3BUTHS YJAIIHXCS CPEICTBAMH y4eOHOTO MpeIMeTa B COOTBETCTBUU C LESIMH
IIpeIMeTa, KOTOPbIE OIIPEIEIEHbI CTAHIapPTOM.

JUig 1OCTMXKEHUSI TOCTABJIEHHOW 1€/ B COOTBETCTBUM € 00pa30BaTEIbHON IPOrpaMMOil yupekIeHUs
HCIOJIb3YIOTCS

yueoHnk «Xumusa. 10kiaacc. ba3oBblii ypoBeHb: Y4eOHHK [JI1 001I€00pa30BaTEIbHBIX
yupexnenuii / B.B. Epemun, A.A. /Ipo3nos, H.E. Ky3bmenko, B.B. Jlynun. — M.: IlpocBemienue,
2022r.

B 11 knacce cucreMaTH3UPYIOTCS M YIIyOJsIOTCS 3HaHUSA HO OOLIel, HeOpraHMYecKoil XUMUW,
XMUMHMUYECKON TEXHOJOIMH Mpou3BoACTBY. OCHOBHOE BHUMaHUE yIeNsIeTca TEM pa3jiesaM XUMUU, TEPMUHAM
U MOHATHUSAM, KOTOPBIE CBA3aHbI C NOBCEIHEBHOM XU3HbIO. [IporpaMma HampaBiieHa Ha penieHue 3aJadu
MHTErpaluy 3HaHUH yJaluxcs 1o HEOPraHMUeCcKOM U OpraHu4ecKor XUMHHU C L1eIb0 (POPMUPOBAHUS Y HUX
€AVMHOM XMMHYECKOW KapTUHBI Mupa. Benymas niaes Kypca — €AMHCTBO HEOPraHUYECKON M OPraHMYECKOU
XMMHHM Ha OCHOBE OOIIHOCTH MX MOHATHUN, 3aKOHOB M TEOPHil, a TakKe Ha OCHOBE OOIIMX MOIXOJIOB K
KJIacCCU(UKAIMU OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB M 3aKOHOMEPHOCTSIM MPOTEKAHUS XUMHUYECKUX
peaknuii MeX1y HUMU.

KanennapHo-remarnyeckoe TiiaHUpOBaHKE JaeTCs U3 pacyera | 4ac XMMUU B HEJIENIO, YTO COCTABIISIET
34 gaca3zaronB 10 u 34 gaca B 11 xnacce.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IIPOTPAMMBI 110 XHMMHHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiawBaeT TpPeOOBaHHUS K pe3yJbTaTaM OCBOCHHS OOYJArOIIMMHKCS TPOTPaAMM
cpenHero o6iiero odpa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MPEJAMETHBIM). HayqHO-MeTO MIeCKOM
OCHOBOM JyIsl pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOTPAMM CPEIHET0 00IIero 00pa3oBaHus
SIBJISIETCS] CUCTEMHO-/I€ITeIbHOCTHBIHN TIOJIXO/I.

B cooTBeTcTBUM C CHCTEMHO-IESATEIHLHOCTHBIM MOJXO0JOM B CTPYKTYpPE JHMYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHUS TMpeaMera «XUMHUS» HAa YPOBHE CpEIHEro OOIIero oO0pa30BaHHsS BBIJIEICHBI CIICIYIONIUE
COCTaBJISIOLIHE!

OCO3HAaHUE OOYYAIOIIMMHUCA POCCUUCKOW TPKIAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YCHHUIO;

[eJICHANTPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIUYHOCTH HAa OCHOBE KJTIIOYEBBIX IIEHHOCTEHN U
HMCTOPUYECKUX TPAIUIUN 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIONIUXCSI PYKOBOJCTBOBATHCS B CBOCH JIEATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, IPUCYITAMH IIEIOCTHOW CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJu4he TPABOCO3HAHUS DKOJOTUYECKOW KYyAbTYpPhl M CIHOCOOHOCTH CTaBUTh IETH U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3yJabTAaThl OCBOCHUS TMpeaMeTa «XHMHsS» JOCTUTAIOTCS B €IUHCTBE YYeOHOW U
BOCIIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHUM C T'YMAaHHCTHYECKMMH, COLUMOKYJIBTYPHBIMH, AYXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSMHU U HJ€ajJaMH POCCUICKOTO TPakJaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpPMaM{ U TpaBWJIaMU TMOBEIEHHUS, CHOCOOCTBYIOIIMMH IIpOIECCaM CaMOIO3HAHMS, CaMOPA3BUTHUSI U
HPaBCTBEHHOI'O CTAHOBJIEHUS TMYHOCTU O0YyUYaIOLIUXCA.

JInuHOCTHBIE PE3YyNbTaThl OCBOCHHUS MpeAMeTa «XHUMHSD» OTpa)xaroT CHOPMUPOBAHHOCTH OIIbITA
MO3HABATEIbHON W MPAKTUYECKON AEATETbHOCTH OOydYalolMXCsl MO peaju3aliy MPUHATHIX B OOIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS 00YYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBOIOPSIIKY;

MPEACTABJICHUS O COLMAIBHBIX HOPMaxX M IpaBUjIaX MEXIMYHOCTHBIX OTHOIICHHUM B KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOIH TBOPYECKOU AEATEIHHOCTU MPH CO3/JaHUU yYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTUKY WU apryMEHThl APYruX Mpu
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU IS TEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIE/IUI0 OTEUECTBEHHOU XUMUU;

YBOKEHUS K TPOIECCY TBOpYECTBA B OOJIACTH TEOPUHM W MPAKTHUECKOTO MPUMEHEHUS XHUMHH,
OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAYKH €CTh pe3yibTaT IJIUTENbHBIX HAOMIOJCHHM, KPOMOTIUBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPpyAa YYEHBIX U IPAKTUKOB;

WHTEpeca U TO3HABATEIbHBIX MOTHBOB B TONYYEHUH U TMOCIEAYIOUIEM aHaiu3e WHGOpMaluu o
MepPEeAOBBIX JOCTUKEHUSIX COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBAaTh CUTYyallid, CBS3aHHBIE C XWMUYECKUMHU SIBICHUSMH, U TPUHHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



FOTOBHOCTHU OIICHUBATh CBOE MOBEJICHHUE U MOCTYIIKH CBOMX TOBAPHILEH C MO3UIMNA HPABCTBEHHBIX U
MIPAaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 3I0pOBOTO U 0e30macHOro oOpa3a KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofieHns mpaBui 0E30MacHOTO OOpalIeHus] ¢ BEIIECTBAMH B OBITY, NMOBCEIHEBHON XHM3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHMSI IIEHHOCTH TMPAaBWJI HHIWBUAYAIHHOTO U KOJUICKTUBHOIO O€30MacHOr0 TOBEACHHS B
CUTYaLMX, YTPOKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEJACTBUNA U HEMPUSITUSI BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aKOToJisi, HAPKOTHUKOB,
KYpEHUs);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKONW JESTEIHLHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTUX BUJIAX IEATETHLHOCTH;

YCTaHOBKHM Ha aKTUBHOE YYAaCTHE B PEIICHUHU MPAKTUYECKUX 3aJlad COIMATHHOM HANpPAaBJICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO Npodeccuid pa3iauvHOro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHSI PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yiabTataM TPYJI0BOH JACSITCIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHIYAIBHOW TpaeKTOPHH OOpa3oBaHus, Oymymiei
npodeccun W peaNn3alud COOCTBEHHBIX KU3HEHHBIX IUTAHOB C YYE€TOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEHN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

AKOJIOTUYECKH I1eJIECOOOPA3HOTO OTHOIICHHS K MPUPOJIC, KAK UCTOYHUKY CYIIECTBOBAHUS >KU3HU Ha
3emiie;

MMOHUMAaHMSI TII00aTBFHOTO XapaKTepa dKOJOTUUECKUX MPOoOJIeM, BIUSHUS SKOHOMHUYECKHUX MPOIIECCOB
Ha COCTOSIHME TTPUPOJIHON M COLIMAIBHOM CpeIbl;

OCO3HAHUSI HEOOXOAMMOCTH WCIOJIb30BAaHUS JOCTIDKCHHM XWMHHM JJI1 PEIICHUsS BOIPOCOB
PaIlMOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HETPUATUS JEHCTBHUMA, MPUHOCAIIMX BPEI OKPYKAMOIIEH NPUPOJHOW cpene, yMEHHS
MIPOTHO3MPOBATh HEOJArOMPUITHBIC SKOJIOTHYECKHE IIOCIEICTBHS MPEANPUHUMAEMBIX JICUCTBUH W
MPEAOTBPAIATh UX;

HaJU4HUs Pa3BUTOTO SKOJOTHMYECKOTO MBINIJICHUS, YKOJOTHYECKON KYJIBTYPBI, OIbITA ACSITCIBHOCTH
9KOJIOTMYECKON HAIMPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MO3HABATENIbHOM, KOMMYHUKATUBHON
U COLIMATILHOU MPaKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSTH UJICOJIOTHU XeMOoGhoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHUs crelu()UKH XUMUU KaK HAyKH, OCO3HaHHs €€ poiu B (OPMUPOBAHUHU PALUOHAIBLHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO MPEACTaBICHHUS 00 OKpPYKalolleM MHpE Kak O €IWHCTBE
MPUPOABI M YENOBEKa, B TMO3HAHWHM MPHPOJHBIX 3aKOHOMEPHOCTEH M pElIeHUH MpoOJieM COXpaHeHUs
MIPUPOJIHOTO PaBHOBECHS,

yOexXAEHHOCTH B O0COOOH 3HAYUMOCTH XHMHUU JUIS COBPEMEHHOM IMBWIM3AIMH: B €€
T'YMaHUCTHUYECKOW HAIMpPABJICHHOCTH U BAXKHOW POJU B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyIbTYpHI,
pelieHny TIo0aIbHBIX MPOOIEM YCTOWYHBOTO DPA3BUTHUS UYEJIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOH,
MUIIEBOM M SKOJOTHYECKOH Oe30MacHOCTH, B PAa3BUTHUU MEIUIMHBI, 00ECIIEUYCHUH YCIOBUN YCIEIIHOTO
Tpy/Aa U SKOJOTHYECKHA KOM(OPTHOH KU3HU KaXKIOTO YiieHa OOIIecTBa;

€CTECTBEHHO-HAyYHOU TpaMOTHOCTU: MOHMMAHHS CYIIHOCTH METOJIOB IMO3HAHMS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJB30BaTh IOJydaeMble 3HAHUSA IS aHalu3a M OOBACHEHHS



SBIICHUHM OKPYKAIOIIET0O MHpa W NPOUCXOAIIUX B HEM H3MEHEHHH, yMEHHUS JAeiaTb OOOCHOBAaHHBIE
3aKJIIOYCHUA Ha OCHOBC HAYYHBIX Q)aKTOB U HUMCHOIIUXCA OaHHBIX C HCJIbIHO MNOJTYUYCHUA AJOCTOBCPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HKCIIOJIb30BaTh XMMUYECKUE 3HAHUS JUIS peIIeHuss mpolieM B
PCAIBHBIX JKUBHCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENBCKOM IESTeIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEIPEPHIBHOMY OOpPa30BAaHHIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUH C )KU3HEHHBIMU HOTpe6HOCT$IMI/I;

HWHTEpeca K 0COOEHHOCTSIM TPy/ia B Pa3IMUHbIX cepax mpodhecCHOHATHLHON ACSITEILHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YIEOHOTO TIpeIMeTa « XUMUS» Ha YPOBHE CPETHETO 00IIETro
00pa3zoBaHus BKIIIOYAIOT:

3HauuMble 1 (QOPMHUpPOBAHUS  MHPOBO33PEHHS  OOYyYarOIIMXCS  MEXIAUCLUUILIMHAPHBIC
(MexnpeMeTHbIE) OOIeHayYHbIE IOHSATHUS, OTPAXKAIOIIME LEJOCTHOCTh HAaydYHOM KapTUHBI MHpa U
CHGIII/I(l)I/IKy MCTOAOB IMO3HAaHHA, HWCIOJIB3YEMBIX B CCTCCTBCHHBLIX HAayYKax (MaTepI/ISI, BCIICCTBO, DHEPTUA,
SIBJICHUE, TMPOIECC, CHUCTEMa, HAy4YHBIM (DAKT, MPUHIHUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBAaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCcaJbHble y4eOHble JIeHCTBUS ([IO3HABaTEeNbHbIE, KOMMYHHKATHUBHBIE, pETYJSTUBHBIE),
obecrieunBaromue (GopMupoBaHHe (DYHKIIMOHATLHONW TPAaMOTHOCTH M COLMAIBHOM  KOMIETCHITUU
00yJaroImXxcs;

CIIOCOOHOCTh OOYYarOIIMXCsl MCIOJIB30BAaTh OCBOCHHBIC MEKIUCITUTUTHHAPHBIC, MHPOBO33PCHUCCKUE
3HAHUS U YHUBEPCAJbHbIE yUeOHBIC IEHCTBHSI B TIO3HABATEILHON M COIIMAIBHOM MPAKTHKE.

MeranpeaMeTHbie  pe3ydabTaThl  OTPAXalOT  OBJAJACHHE  YHUBEPCATBHBIMH  y4€OHBIMU
MMO3HABATEIHbHBIMHI, KOMMYHUKATUBHBIMHU U PETYJISATHBHBIMU JICHCTBUSMH.

OBJajieHUe YHHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU I/ CTBUSIMM:

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSTENHHO (POPMYTUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

OTPENEeNATh IEJU JeATEIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUU HX JOCTHXKCHHS, COOTHOCHUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU EJISIMU;

WCIIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPHUEMBI JIOTHUECKOTO MBIIUJICHUS — BBIICIATH XapaKTEPHBIC
MPU3HAKK TIOHATUH W YCTAaHABJIMBATH HMX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONIWE IOHSTUS IS
0OBSICHEHUS OTICIBHBIX (DAKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KiIaCCU(UKAIIUU BEIIECTB U XUMHUYCCKUX PEaKIIHA;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKJIeHUs (MHAYKTUBHBIC, JACAyKTUBHBIC, [0 AaHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATh BHIBObI U 3aKIIOUCHHUS;

MPUMEHATh B IMPOIECCe MO3HAHMS, HCIOJb3yeMble B XMMHUU CHMBOJHMYECKHUE (3HAKOBBIC) MOJEIIH,
mpeoOpa3oBbIBaTh MOJICIBHBIC IIPEACTABICHUS — XHMHUYECKHH 3HAK (CHMBOJI) 3JEMEHTa, XHUMHUYECKas
dbopMyna, ypaBHEHHE XUMHUYECKOW peaKIMU — MPU PElIeHHH YYeOHBIX MMO3HABATEIBHBIX U MPAKTUYECKUX
3a/a4, TPUMEHATHh Ha3BaHHbIE MOJENbHBIE NPEIACTABICHUS [UIsl BBISBICHHS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeHiCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEI[ECTB U XUMUYECKUX PEAKIIHIA,

dbopMynupoBaTh LETH U 3aJa4d HMCCIEIOBaHUS, HCIOIH30BaTh MOCTABICHHBIE U CAMOCTOSITENBHO
chopMynupOBaHHBIE BOTIPOCH B KAY€CTBE MHCTPYMEHTA TO3HAHUS 1 OCHOBBI JIIs1 (JOPMUPOBAHUS TUIIOTE3HI
0 MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BIIaJIETh HABBIKAMU CAMOCTOSITEILHOTO TUIAHWPOBAHUS U MPOBEJICHUS YYEHUYECKUX IKCIIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHsI HaOMIOaTh 3a XOJOM IMPOIIECCa, CaMOCTOSITENFHO TPOTHO3UPOBATH €ro



pe3ynbTar, (GOpMyIUpOBaTH O0O0OOMIEHHS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTAaTOB
HCCIIE0BaHUs, COCTABIISITH 0OOCHOBAHHBIA OTUET O MPOJIEIIAHHON padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBATENBCKOM W TPOEKTHOW JAEATEIbHOCTH, IPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOHMCKY METOJOB PpEIICHUS MPAaKTHUYECKHX 3ajad,
IIPUMEHEHUIO PA3JIMUYHBIX METOJIOB IIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HHGOpMANMK (HAyYHO-TIOMYJSIpHAs JIUTEpaTypa
XHMHUYECKOTO COJIepKaHus, CIIpaBOYHbIE MocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBaTh HWHGOPMAIIHIO
pa3aMYHbIX BHUJIOB U (OpM  MpEACTaBICHUS, KpPUTUYECKHM OLEHUBaTh €€ JOCTOBEPHOCTb M
HENPOTUBOPEUYUBOCTD;

(dbopMymHpOBaTh 3apOChl U MPUMEHSTH Pa3IMYHBIE METOIBI MPU MOUCKE UM 0TOOpe WMH(pOpMAIHH,
HE0OX0IMMOM ISl BHIOJHEHUS YUeOHBIX 3a71au ONPEeIEHHOTO THIIA;

MpHOOpPETaTh OMNBIT UCHOJIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U PAa3IMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAaJIbHYIO (hopMy npejcTaBiieHuss MH(POpMaluu (cXembl, Tpaduku,
JarpamMMmsl, TaOJIUIBI, PUCYHKH U IPYTHE);

WCI0JIb30BAaTh HAYYHBIN $3BIK B KayeCTBE CpPEACTBA IMpH paboTe ¢ XUMHUYECKOW HHPOpMAIMEi:
MPUMEHATh MEXIpeAMETHble ((pu3mueckue M MaTeMaTH4YecKHMe) 3HAaKU M CHMBOJBI, (DOPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBiajgeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3aJlaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJIaeMOW TeMmbl B XOJie JAuajora W/Widl JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (POPMYIUPOBATH CBOU IPEIJIOKEHUS OTHOCUTEIBHO BBIMOJHEHHS MPEAI0KEHHON
3aJauy;

BBICTYyIIaTh ~C MpPE3CHTAled  pe3yJbTaTOB  IO3HABATENLHOW  JAEATENIBHOCTH, IOJy4EHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBINOJHEHUM XHMHUYECKOTO HKCIIEPUMEHTA,
IIPAKTUYECKON pabOTHI MO UCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, Pealu3alui y4eOHOIO MPOEKTa U
(GbopMynHpOBaTh BBIBOJBI IO pe3yJabTaTaM MPOBEAEHHBIX MCCIEIOBAHUN IyTEM COTJIACOBAHUS MO3MLUN B
X0J1e 00CYXJACHHUS 1 0OMEHA MHCHUSIMU.

OgiaieHMe YHHBEPCAJIbHBIMHU PeryJsiTHBHbIMH J1eHCTBUAMM:

CaMOCTOSTEJIBHO IIAHUPOBATh U OCYILECTBIIATH CBOIO IMO3HABATEIbHYIO NESTEIbHOCTD, ONpEeNsis eé
LeJIM ¥ 3a/la4d, KOHTPOJIMPOBAaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH MpeAIaraeMblil aaropuTMm
JNEeUCTBUI IPU BBINOJHEHUHM Y4E€OHBIX M MCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh HauOojee 3(hQPEeKTUBHBIN
crnoco0 UX pelIeHus ¢ y4TOM NOTy4eHHs] HOBBIX 3HAHUHN O BEIeCTBaX U XMMHUYECKHX PeaKIUsX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOEHHsS Kypca «OpraHuyeckasi XMMHs» OTPaXaroT:

C(OPMHUPOBAHHOCTh IMPEJCTABICHUNA O XUMUYECKOIN COCTABIAIOIIEH €CTECTBEHHO-HAyYHON KapTHHBI
MUPa, POJI XUMHUH B TIO3HAHUM SABJIECHUNA MPUPOBI, B (POPMUPOBAHUM MBIIUICHUS U KYIbTYphl IUYHOCTH, €€
(GYHKIMOHATBHON T'PaMOTHOCTH, HEOOXOAWMOW JUIsl pelIeHHs NPAKTUYECKUX 3a4ad U IKOJOTHYECKH
000CHOBaHHOTO OTHOILIEHHS K CBOEMY 3/10POBBIO U MIPUPOJTHON Cpesie;

BJIQJICHUE CUCTEMOM XHMMMUYECKHUX 3HAHMWI, KOTOpas BKJIOYAECT: OCHOBOIIOJIArAlOIIME IOHSITHS
(XMMHUYECKHI ~ 2JIeMEHT,  aToM, DJJEKTpOHHas  000JOoYKa  aToMa,  MOJIEKyJa,  BaJEHTHOCTH,
AJIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKasl CBs3b, CTPYKTYpHas ¢opmyna (pa3BépHyTas M COKpalliéHHas),
MOJIb, MOJISIpDHAsE Macca, MOJISIPHBIA 00BEM, YrJIepOJaHBIN CKeleT, (PyHKIMOHAJbHAs TpYIIa, paauKal,
M30MEpHsl, U30MEPBI, TOMOJIOTMUECKUN pAJ, TOMOJOIH, YIJIEBOJOPOJAbI, KHCIOPOA M a30TCOJAEpIKaIIUe



COEJIMHEHUS, MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPUU H
3aKOHBI (TEOpHUsl CTPOEHUS OpraHnyeckux Bemiects A. M. ByriepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE
MOHUMaHUS PUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUHN, (PaKTOJIOTMUECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, IMOJIydeHHMH W O€30MaCHOM HCIIOJIb30BAaHUHM BAKHEHMIUX OPraHUYECKUX BEUIECTB B OBITY U
IIPaKTUYECKON JESITEIbHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEpPHBIC TIPHU3HAKK TIOHATHUH, YCTAHABIMBATH MX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MTOHATHS IPU ONMCAHUU COCTaBa, CTPOCHUS U IPEBpaIlleHU
OPraHUYeCKUX COCTUHECHUN;

COPMHUPOBAHHOCTh ~ YMEHHMH  HWCIOJB30BATh XUMHYECKYI0 CHMBOJHKY JUISI  COCTABIICHHSA
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOH, COKpall€HHON) (OpMysl OpraHM4ecKuX BEUIECTB H
YpaBHEHUH XWMHUYECKUX PpEaKLMH, H3roTaBiIMBaTb MOJIEIM MOJIEKYJl OpPraHMYECKUX BEUIECTB JUIS
WUTIOCTPAIMKM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS,;

c(OpPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPHHAJICKHOCTh M3YUEHHBIX OPIaHMYECKUX BEILECTB
[0 UX COCTaBY M CTPOEHHUIO K ONPEACIEHHOMY KiacCy/TpyIIe COoelIuHEHUI (YriieBoJOpO/ibl, KUCIOPOJ U
a30TCOJIEpKAIINE COETUHEHMs, BBICOKOMOJIEKYJSIpDHbIE COEAMHEHHMs), JaBaTh MM Ha3BaHUS IO
cucremarnueckoir HomeHknarype (IUPAC), a Taxke NpHBOAWTH TPUBUAIBHBIE HAa3BaHUS OTIEIHHBIX
OpraHMYECKUX BELIeCTB (3TUJIEH, MPOIMIIEH, alleTUIIEH, 3TUJICHIJIMKOJIb, TJINLEPHH, (GeHO, (opMabaeru,
alleTanpJeru]l, MypaBbHHAsl KHCIIOTa, YKCYCHas KHCIJIOTa, OJIEMHOBAas KHUCIIOTA, CTEapuHOBAas KHUCIOTA,
TJTF0K03a, PPyKTO3a, Kpaxmal, eJITr0103a, TIUINH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEIsTh BUIbl XMMHUUYECKONW CBSI3M B OPraHMYECKUX COETUHEHHSIX
(omHApHBIE U KpaTHbBIE);

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJOXKEHHUSI TEOPUH CTPOCHUS OpraHU4ecKux BeuiecTs A. M.
BytnepoBa mis 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS
Macchl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHE, (PHU3NYECKHE U XUMHYECKUE
CBOMCTBa TUMHMYHBIX MPEACTABUTENECH Pa3MYHBIX KIACCOB OPraHUYECKUX BEIIECTB (METaH, TaH, STHJIEH,
MPOMIWICH, aleTwiIeH, OyraaueH-1,3, merwnOyramuen-1,3, O€H301, METAHOJ, 3TAHOJ, STHUJICHTIUKOJD,
rIuLepuH, ¢GeHoJ, aleTalbIeru], MypaBbUHAs W YKCYCHas KHUCJIOTBI, TJIIOKO3a, Kpaxmal, IIeJUII0JI03a,
AMUHOYKCYCHasi ~KHCIIOTa), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXJAYy HHUMH YpaBHEHUSMH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMH C UCMOJIBb30BAaHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh yMEHHUSI XapaKTepU30BaTh HCTOYHUKHU YTJIEBOAOPOTHOTO ChIpbs (HEPTB,
MIPUPOJIHBIN ra3, yroiib), ClIOCOOBI UX MePepadOTKH U MPAKTUUYECKOE MPUMEHEHHE TPOIYKTOB epepaboTKu;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BHIYUCIICHUS TI0 XUMUYECKHM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMH IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUI BIAJAETh CUCTEMON 3HAHUI1 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHMA,
UCIOJIb3YeMbIX B XHMHUHU TPU W3YYEHUU BEIIECTB U XUMHUYECKHX SIBJICHUU (HAONIOJIEHUE, U3MEpEeHHE,
SKCIEPUMEHT, MOJICIIUPOBAHKE), UCIIOIb30BATh CUCTEMHbIC XUMUYECKHE 3HAHUS JJIsI IPUHATHS PELICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

C(OPMHPOBAHHOCTh YMEHHMH COOMIOJAaTh TpaBWiia [OJIb30BAaHUS XHMHUYECKOM MoCynoll U
na0opaTOpHBIM OOOpPYAOBAaHUEM, a TakXkKe MpaBWia OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOJHATh XUMUYECKUN SKCHEPUMEHT (TPEeBpaIleHUs
OpPraHMYECKUX BELIECTB IPU HArpeBAaHUU, NOJYyYEHUE ATHJICHA U W3YyYEHHUE €r0 CBONCTB, KaUYECTBEHHBIE
peaKknMyu OpraHMYecKUX BEILECTB, ACHATypalus OeIKOB NpH HAarpeBaHWH, IIBETHBIE PEaKIUN OEJIKOB) B
COOTBETCTBUHU C NPABUJIAMU TEXHUKHM O€30MaCHOCTH MpU OOpallleHHMH C BELIeCTBAMU M J1a0OpaTOpHBIM
00OpyZIOBaHUEM, MPEACTABIATH PE3YJIbTaThl XMMHUYECKOTO HKCIEpUMEHTa B (hopMe 3almucCH ypaBHEHHM
COOTBETCTBYIOLIUX PEeaKLUi 1 (OpMyIHPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;



cOPMUPOBAHHOCTh YMEHUI KPUTHYECKU aHAJIM3UPOBATh XMMUYECKYI0 MHPOPMAIHIO, MOTY4aeMYyIO
U3 pa3HbIX UCTOYHUKOB (CpPEeACTBa MAacCOBOM nH(popmanuu, IHTEpHET U APYTHX);

c(OpPMHUPOBAHHOCTh YMEHHI COONIOAATh TpPaBWIA SKOJOTHYECKH I€JIecO00pa3HOro TOBEICHUS B
OBITY U TPYIIOBO JIESATEIBHOCTH B IIEJISIX COXPAHEHHUSI CBOCTO 3/I0POBbS U OKPY)KAIOIICH IPUPOTHON CpElIbl,
OCO3HaBaTh OIIACHOCTb BO3I[€I>'ICTBHSI Ha JXUBBIC OPraHU3MbI OHpeIIeJ'IéHHBIX OpraHn4eCKux BCLICCTB,
noHumasi cMbica nokasareis 11K, noscHATe Ha npumepax crocoObl YMEHBUIEHUS U MPEAOTBPALLEHUS UX
BPEIHOTO BO3/ICHCTBHUS Ha OPTaHU3M YCIIOBEKa;

JJIA 06y11a101111/1xcs{ C OTpaHUYCHHBIMH BO3MOKHOCTAMH 3J0POBbA: YMCHUC NPHUMCHATH 3HAHHWA 06
OCHOBHBIX JOCTYITHBIX MCTOJaX IMO3HAHUS BCUICCTB U XUMHUUYCCKUX ﬂBJ’ICHI/If/'I;

IUISL CIICTIBIX M CIa0OBUAALIMX OOYYarONIMXCS: YMEHUE HCIOJIb30BaTh PEIbe(PHO-TOUCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiins i 3anucu XUMHYECKIX (POPMYIL.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHMSI Kypca «O01as 1 HeopraHu4eckasi XUMUs» 0TPaXKaroT:

c(hOpMUPOBAHHOCTDH MPEACTABICHUI: O XUMUYECKONU COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, pOJIM XUMUHU B TIO3HAHUU SIBJICHUH NPUPObL, B (OPMUPOBAHUM MBIIIJIEHUS U KYJIbTYPhl JUYHOCTH, €€
(GYHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMOMW [UIsl pEIIeHHs NPAaKTHYECKUX 3aJad U SKOJOTUYECKH
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOTHON Cpee;

BJIQJICHUE CHUCTEeMOW XMMHMUYECKHUX 3HAHHWI, KOTOpas BKJIOYAET: OCHOBOIOJIATAIOIIME IOHSTHS
(XMMHYECKHUIl AJIEMEHT, aTOM, M30TOM, S-, P-, O- 3JIeKTpOHHbIC OPOUTAIM aTOMOB, WOH, MOJIEKYJa, MOJb,
MOJISIpHBIM  00BEM, BaJ€HTHOCTb, 3JIEKTPOOTPULIATEIHHOCTh, CTENEHb OKHUCICHHS, XUMUYecKass CBA3b
(KoBajieHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs), KPHUCTAJUIMYECKash PEIIETKa, THUIBl XUMUYECKHX
peakuMii, pacTBOP, HIIEKTPOJUTHI, HENIEKTPOJIUTHI, AIIEKTPOJUTHUYECKAs AUCCOLMALNS, OKHUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XMMHYECKOW pEaKIMH, XMMHYECKOE PaBHOBECHE); TEOPUHM U 3aKOHBI (T€OpHUs
AIEKTPOJIUTUYECKON AHCCOIMaluM, nepuoauyeckuii 3akod J[. M. MenpaeneeBa, 3aKkOH COXpaHEHHS] MaCChl
BEIIECTB, 3aKOH COXpPAaHEHUS M MPEBPAIlEHUS SHEPIHMH MPU XUMUYECKHX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAHUS IPUUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, (DaKTOJIOrMuecKkue CBEIACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUU U
0€30MMacHOM HCMOJIb30BAaHUH BRXKHEUIITNX HEOPTraHMUECKUX BEIIECTB B OBITY U MPAKTHYECKOHN JIeATEIbHOCTH
YEJI0BEKa;

cOpPMUPOBAHHOCTh YMEHHUI BBISBJIATH XapaKTepHbIE MPU3HAKU TMOHATHH, yCTaHAaBIUBAaTh UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IPU ONMKWCAHUA HEOPTAHWUYECKHX BEIIECTB M HMX
MpEBpaILCHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XHUMHYECKYIO CHMBOJHMKY Uil COCTaBieHHs (Hopmyi
BEIIECTB M YPAaBHEHUN XUMHUUYECKUX peakiuii, cucrematndeckyto HomeHknarypy (IUPAC) u TpusBmansHbie
Ha3BaHM OTACIbHBIX HEOPraHUYECKUX BEIeCTB (YrapHbIid ra3, yriIeKHCIbIi ra3, aMMHUakK, raméHas U3BecTb,
HeraméHasi U3BecThb, MUThEBasl CoJa, MUPUT U JAPYyrue);

c(OpMUPOBAHHOCTH YMEHHH ONIPEAETSATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUUYECKUX 3JIEMEHTOB
B COEIMHEHUSAX PA3IMYHOTO COCTaBa, BHUJ XUMHUECKOW CBA3M (KOBaJIEHTHAs, MOHHAas, MeTaJlJIMyecKas,
BOJIOPO/IHAsI) B COEIMHEHMSAX, THUI KPUCTAJUIMYECKONM pEMIETKH KOHKPETHOTO BellecTBa (aToMHasd,
MOJIEKYJISIpHAsi, MOHHAsA, METaJJIMUecKasl), XapakTep Cpelbl B BOJHBIX pAacTBOPAaX HEOPraHHMUYECKUX
COCJIMHEHUH;

Cc(OPMHUPOBAHHOCTh YMEHHMH YyCTaHABIMBATh NPHHAUICKHOCTh HEOPraHMYECKUX BEIIECTB MO HX
COCTaBy K ONpeAeIEHHOMY KJacCy/Tpylmne COeIWHEHUH (MpocThle BElecTBa — METaIbl M HeMEeTaJlbl,
OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHBIE THPOKCH]IBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUI PACKpBIBaTh CMBICH mepuoauueckoro 3akoHa JI. M. MenneneeBa u
JI€MOHCTPUPOBATD €r0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIbHYIO H TPOTHOCTUYECKYIO (DYHKIINH;



c(OPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XHMHYECKHX
anemeHToB 1-4 mnepuonoB Ilepuoamueckoit cuctembl xumudeckux snemeHtoB Jl. WM. Menneneesa,
UCIIONIB3Ysl TOHSTUS «S-, P-, 0d-DJICKTPOHHBIC OPOUTAIM», «IHEPreTUYECKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX COCIUHEHMH IO IepHojaM U IpyIiam
IIepunoanueckoil cucteMsl XMMU4eCKUX 21eMeHToB /1. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (ONMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEILECTB Pa3IMYHbIX KJIacCOB, NOATBEPKIATh CYIIECTBOBAHNE T€HETUYECKOU CBA3U MEXKIY
HEOPraHUYEeCKUMH BEIECTBAMU C MOMOIIBIO YPABHEHHI COOTBETCTBYIONIMX XUMUYECKUX PEAKIINIA;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XMUMUYECKHE PEAKIUU MO PA3IMYHBIM MpPU3HAKAM
(duciy M cocTaBy pearupyromux BEeIecTB, TEIIOBOMY 3D (eKTy peakuu, H3MEHEHHIO CTETICHEH OKHCICHUS
3JIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIaCTUIO KaTalnu3aTopa);

C(OPMHUPOBAHHOCTh YMEHHI COCTAaBJIATH YPAaBHEHUS pEAKIMi pPAa3IMYHBIX THUIIOB, TIOJHBIE U
COKpaIIE€HHBIE YPaBHEHHS PEaKIUii HOHHOTO OOMEHA, YUUTBIBAsL YCIOBUS, MIPU KOTOPBIX ATH PEAKIUH HUAYT
710 KOHILIA;

cOpPMUPOBAHHOCTh YMEHUH MPOBOAWTH pEaKLUWH, MOATBEP)KIAIONINE KAaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, TIPUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPraHUYECKHUX BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIIMMA
MIOCPEJCTBOM COCTABJIEHUS SJIEKTPOHHOTO OajaHca STHX PEaKItii;

c(OpPMUPOBAHHOCTh YMEHUIN OOBSICHSTH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN PEaKINK OT pa3INuHbIX
(akTOpOB; XapakTep CMEIICHHs XMMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTU OT BHEIIHErO BO3JEHCTBUS
(npunnun Jle HlaTense);

cOpPMUPOBAHHOCTh YMEHHUH XapakTepu3oBaThb XHUMHUUYECKHE IPOIIECChl, JieXKallue B OCHOBE
MIPOMBIIIJIEHHOTO MOJyYEHUSI CEpHOM KUCIOTHI, aMMHaKa, a Takke cOpPMHUPOBAHHOCTh MPEJCTaBICHU 00
00X HAYYHBIX MPUHIHUIIAX U HKOJOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIIEHUS C MCIOJIH30BAHUEM MOHITHUS «MaccoBas JI0JIs
BEIIECTBA B PAcTBOpE», OObEMHBIX OTHOILIEHUH ra30B MPU XMMHUYECKUX PEAKIUAX, MAcChl BEIIECTBA WU
0o0béMa razoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM O0bEMY OJHOTO W3 YYacCTBYIOIIMX B
peaKiuu BEIIeCTB, TEIUIOBOro 3(d@dekra peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MIPEBPALLIEHUS U COXPAHEHUs SHEPTUU;

chOpMUPOBAHHOCTh YMEHHH cOONIONaTh MpaBujia IOJIH30BAHUS XUMHUYECKOM TMOCYyAoH W
nabopaTopHbIM 000pYyJOBaHMEM, a TakkKe IpaBuia OOpalleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHMI IUIAHUPOBATh W BBIMNOJHATH XUMHUYECKUN SKCIEPUMEHT (pas3iiokeHue
MEepPOKCH/Ia BOJOPOJa B MPUCYTCTBUH KaTallu3aTopa, OMpe/ielieHHe Cpellbl PAaCTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATbHOTO UHJIMKATOPA, BIUSHUE PA3IUYHBIX ()aKTOPOB Ha CKOPOCTh XMMHUYECKON PEaKIUu, peakiuu
MOHHOTO 00MEHa, KaueCTBEHHbBIE PEaKIU Ha Cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS,
pelIeHre SKCIepUMEHTaIbHbBIX 3a/1a4 1o TemaMm «MeTtamib» u «HeMerasibl») B COOTBETCTBUU C MPaBUIIAMHU
TEXHUKH 0E30MacHOCTH IpU OOpaIICHUH C BEIIeCTBAMU U JTAOOPATOPHBIM 000PYIOBaHUEM, MPEICTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIepUMEHTa B (GopMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX pEAKIHA U
(hopMynHUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYIO MHPOPMAIIHIO, TOIyIaeMyIo
U3 pa3HBIX UICTOYHHUKOB (CpPEICTBA MACCOBOW KOMMYHUKAIUU, VIHTEpHET U IPYTHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOIIOaTh MpPaBWIA 3KOJOIMUYECKH IeJIeCO0OpPa3HOro IMOBEJIEHHS B
OBITY ¥ TPYJIOBOH JIEATEIBHOCTH B LIEJSIX COXPAHEHHUsI CBOETO 3/I0POBBs M OKPYKAIOLIEH MPUPOIHOM cpelibl,
OCO3HaBaTh OMACHOCTh BO3JICHCTBHUS Ha JKHMBBIE OPraHU3MBl OMPENCNEHHBIX BEIIECTB, MOHUMAsl CMBICH
nokazarenss [IJIK, moscHAT, Ha mpuMepax CIOCOObI YMEHBIICHHUS W TMPEAOTBPAIICHUS WX BPETHOTO
BO3JICHCTBUS HA OPTaHU3M YEIIOBEKa;



Uil 00y4aloMMXCS C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSATh 3HAHHUA 00
OCHOBHBIX JOCTYIIHBIX METOAAX IIO3HAHHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIETIBIX M CIa0OBUAAMIMX OOYJarOLIUXCs: YMEHUE HCIOJIb30BaTh PEIbe(PHO-TOUCUHYIO CUCTEMY
o0o3nauenwmii JI. bpaiins i 3anucu XuMu4eckux Gopmyi.



COJEP)KAHUE OBYYEHUA
10 KJIACC OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

IIpeamer opraHM4eckOM XMMHMH: €€ BO3HHUKHOBEHME, Pa3BUTHUE U 3HAYCHUE B IIOJYYCHUHM HOBBIX
BEIIECTB M MarepuanoB. Teopus CTPOCHMs OpraHudeckux coeauHeHuid A. M. byrnepoBa, €€ OCHOBHBIE
nosioxkeHust. CTpykTypHble (POpMyJibl OpraHUYecKuX BemecTB. ['oMoiorus, nsomepust. XuMHUUYECKas CBA3b B
OpPraHMYECKUX COECAMHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o kinaccudukanuu OpraHuyeckux BemiecTB. HoMeHkiaTypa oOpraHMYecKHX
COEIMHEHUIN (CUCTeMaThyecKas) W TpUBUAJIbHBbIE HAa3BaHUS BAXKHEUIIMX MPEICTaBUTENEH KJIacCoB
OpPraHNYECKHUX BELIECTB.

DKcrepuMEHTANIbHbIE METO/Ibl U3YUEHUsI BEIIECTB M MX IMPEBpAlllEHUI: 03HAaKOMJIEHHE ¢ 00pa3liaMu
OpPraHMYECKUX BELIECTB M MaTepuajiaMu Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPTaHMYECKUX BEIIECTB,
HaOJI0/IeHNe U ONHUCaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAILEHUI0 OPraHMYECKUX BELIECTB IpPU
HarpeBaHuu (TUTaBJICHHE, 0OYTJIMBAHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOECHHE, TOMOJIOTUYECKANA psAl. MeTaH M 3TaH — MPOCTEHIINE MPEACTaBUTEIN
aJIKaHOB: (PM3MYECKUE U XUMUYECKHE CBOICTBA (peaklUy 3aMeIIeHUs U TOPEHMsI), HaX0XKACHHUE B MIPUPOJIE,
MTOJTy4eHUE U IPUMEHEHUE.

AJNKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psA. OTWIEH W NPONWIEH — HPOCTEHIINe
MPE/ICTaBUTENIM  alIKeHOB:  (M3MYecCKHWe W  XHMHUYECKHMEe CBOICTBa  (peakiuu  TUIPUPOBAHMS,
raJIor€HUPOBAHUS, THIPATALlMU, OKHCIECHUS U MOJIMMEPU3aLIN), TOJIyYeHUE U IIPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 m mermwiOyramueH-1,3: cTpoeHHE, BaKHEHIIHE XMMHYECKHE CBOMCTBA
(peakuus nonuMepu3zanun). [lonyueHne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJIOTUYECKHH pPsAJ. ANECTWICH — NPOCTEHIITHI
MIpPe/ICTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (PU3HUECKUe U XUMUYECKHE CBOMCTBA (PeaKkIuy THAPUPOBAHNUS,
raJIorT€HUPOBAHUS, THIpATallll, TOPEHHUS ), IOJTyUeHHE U TPUMEHEHUE.

Apensbl. benzoun: cocta, cTpoeHue, Gpu3NUecKue 1 XUMUYECKHE CBOMCTBA (PEaKIMK raJIor€HUPOBAHUS
U HUTPOBAHUS), MOJIydeHHUE WM TpUMEHeHHe. Tomyon: cocmas, cmpoeHue, Quuueckue U XuMmuyecKkue
ceolicmea (peakyuu 2an02eHUpOBAHUs U HUMPOBAHUS), NOJyYeHue U npumeHenue. TOKCUYHOCTh apeHOB.
['eneTnueckas CBSI3b MKy YIi€BOJOPOJAMH, IPUHAJICKAIIUMH K PA3JIMYHBIM KIIACCaM.

[IpupoaHble HICTOUHUKH YriaeBoA0PoAoB. [Ipupoansiil ra3 u nonyrHsie HedTsHbIe ra3bl. Hedth u €
npoucxoxaenue. CrnocoObl nepepaboTku HePTHU: MEPEeroHka, KPeKUHr (TEPMUYECKUM, KAaTaIUTHUECKU),
nuponu3. [Iponykrel mepepaboTku HedTH, WX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBII
yroJib U IPOJYKTHI €T0 MepepadOTKH.

DKcrepUMEHTAIbHBIE METOJIbl U3YYEHUS BEIIECTB M MX MPEBPAIlEHUI: 03HAKOMIIEHHE ¢ 00pa3amu
lacTMacc, Kay4yykoB U pe3uHbl, koutekiuu «Hedts» u  «Yromb», MOAETUPOBAHHWE MOJIEKYI
YIJIEBOJOPOJOB U TalIOTCHOMPOU3BOIAHBIX, MPOBEJCHUE HPAKTHYECKOW pabOThl: MOJy4YEeHHE STHICHA U
H3yYEHHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenus mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOJHOTO
BEIIeCTBa WJIM MPOJIYKTAa PEAKLUMU IO HM3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs

[IpenenpHble OJHOATOMHBIE CHMPTHI. MeETaHON M 3TaHON: CTpOeHHe, (PU3NYECKHEe U XUMHUYECKHE
CBOJCTBa (peakLuu ¢ aKTUBHBIMU METaJlJIaMH, TaJIOTEHOBOJOPOIaMu, TOPEHKE), TPUMEHeHNe. BoagopoaHbie
CBSI3M MEXy MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOJIa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.




MHOroaToMHbI€ CHUPTHL. OTWICHIJIMKOIb W TJIMIEPUH: CTpPOCHHE, (PU3NYecKHe M XUMHUYECKHUE
CBOMCTBa (B3aMMOJEICTBUE CO ILEJIOYHBIMU METAJUIAMM, KAayeCTBEHHas peaklds Ha MHOIOATOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M 4esioBeka. [IpruMeHnenue riaumepruHa U 3TUIEHIIMKOJIS.

@eHoJI: CTPOCHHE MOJIEKYJbl, (U3NYECKHEe W XUMHUYECKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue deHomna.

Anpaerunbl U kemownvl. DOpMaNbAETHI, aleTATBACTHA: CTPOCHHE, (U3NYECKHEe U XUMHUYECKHE
CBOMCTBa (peaKuy OKUCICHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEaKIUH ), [I0JIyY€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE Tpe/eIbHble KapOOHOBbIE KUCIOTHl. MypaBbUHAsl U YKCYCHasi KHCIJIOTBI: CTPOEHHE,
¢u3nveckue W XMMHUYECKHE CBOWCTBa (CBOICTBA, oOIIME I Kiacca KHUCIOT, peakius 3Tepu]UKaIum),
IoJiyueHue U npuMeHeHue. CreapuHoBasi U OJIEMHOBAsK KUCIIOTHI KaK MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHACIOT. MbIJ1a KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CnosxHple >QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. I'maponn3 cioxHbX 3¢upoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornyeckas posib )KUPOB.

VYrineBoapl: cocTaB, KilacCHU(UKAIMSA YIIIeBOJOB (MOHO-, OU- W Mojucaxapuibl). [noko3za —
MPOCTENIINI MOHOCAaxXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHE U XUMHYECKHE CBOMCTBa
(B3ammonieiictBre ¢ ruapokcuaoM Meau(ll), okucieHme amMMuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOXEHHE TIJIIOKO3bl), HaX0XJEHHE B MPUpOJIE, MPUMEHEHHUE, OHOJOruYeckas poJb.
®ortocunTe3. PpyKkTO3a KaK U30MEP TITHOKO3HI.

Kpaxman u nemironosa kak npupojHbie nojuMepbl. CTpoeHHe Kpaxmaia U eJuToo3bl. usndeckue
U XUMHUYECKHE CBOMCTBA Kpaxmasa (THAPOn3, KaueCTBEHHAs! PEaKIIUs C HOJIOM).

DKcrepuMEeHTAIbHbIE METO/Ibl U3YyUEHHsI BEUIECTB U UX MPEBpAIlCHUi: MpoBeeHue, HaOIoAeHue U
OTIMCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIC PEAKIIUN OTHOATOMHBIX CITHPTOB
(oxucnenue staHona okcuaoM wMemau(ll)), MHOroaToOMHBIX CHHUPTOB (B3aMMOJCWCTBHE TJMIICPUHA C
ruapokcugaoM wmemu(ll)), ampmernnoB (OKMCICHWE aMMHUAYHBIM —pacTBOpoM okcuaa cepebpa(l) u
ruapokcuaoMm meau(ll), BzamMopeiicTBHEe Kpaxmala C HMOJIOM), TPOBEICHHUE TMPAKTHYECKON paOOTHI:
CBOICTBa pacTBOpPa YKCYCHOU KHUCIIOTHI.

Pacuérhpie 3amaun.

Bbluncnenus mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOAHOTO
BElIECTBA WIM MPOJAYKTa PEAKLMU I0 HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcoaeprkalie OpraHn4ecKue CoeMHEHMSI.

AMMHOKHCIIOTBI KaK aM(OTepHbIC OpraHndeckue coequHeHus. Gu3nyeckue U XuMHUUECKUE CBONCTBA
aMHHOKUCIIOT (Ha mpuMepe IiuiuHa). buonornyeckoe 3HadyeHne aMMHOKUCIOT. [lenTuapl.

benku kak mpuUpoaHbIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpuUYHAs U TpeTUYHAs
CTpyKTypa OeiKkoB. XHUMHUYECKHE CBONCTBA OENIKOB: TMAPOJIN3, JIeHATypalus, KadeCTBEHHbIE PEaKIUU Ha
OemnKu.

DOKCIepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BEIECTB W WX IpeBpallleHHil: HaOIroJeHUEe U ONUCAHUE
JIEMOHCTPAIIMOHHBIX OTIBITOB: JIeHaTypalys OSJIKOB IIPU HArpeBaHUU, LIBETHbIE PEaKIH OEJIKOB.

BbicokoMoieKkyIsIpHbIE COeMHEHH

OCHOBHBIE MOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE
3BEHO, CTENEeHb IOJIMMEPU3ALMU, CpenHsAs MoJieKyaspHas wMacca. OCHOBHbIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJIIPHBIX COCTUHEHNN — MOJUMEPHU3aLHsl U TOJTMKOHICHCAIIHSL.

DKCcIepUMEHTAIbHbIE METO/Ibl U3yUEeHHUsI BELIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 0Opa3lamu
MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKOB.

MeXIpeIMeTHbIE CBS3H.

Peanuzanuss MEXIpeIMETHBIX CBsi3eH Npud HM3y4eHUH opraHudeckoil xummu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAaHHE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX IOHSATHHA, TaK U IOHSITUH,
SBJISFOIIMXCSI CHCTEMHBIMHU ISl OTJEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.



OOmu1re ecTeCTBEHHO-HAYYHBIC MMOHATHS: SBJICHUE, HAYYHBIH (DaKT, THUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CHHTE3, KIacCU(pHUKAIHS, IEPUOTUIHOCTD, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT, MOICTTHPOBAHHE.

dwusmKa: MaTepus, SHEPTrus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, YHEPTeTHUECKUI YpOBEHb, BEIIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHUE BELIECTBA, (PU3MUECKHE BETMUMHBI M €JMHULIBI UX U3MEPEHUSI.

Buosorus: xinerka, opranusm, 6unocgepa, 0OMeH BelIeCTB B opranusme, (poTocunTe3, OMOIOTHYECKH
aKTHBHBIC BelecTBa (OEIKH, YrIIeBOAbI, XKHUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHoNOTHs: THINEBBIE TPOIYKTHI, OCHOBBI PAIMOHAIFHOTO TMTAaHHUS, MOIOIINE CpPEICTBa,
JIEKapCTBEHHBIE H KOCMETHYECKUE TIPenapaThl, MaTEPUaNIbl H3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI XHMHH

XUMHYECKUN dMeMeHT. AToM. Sapo aroma, WM30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTUUYECKUe
YPOBHH, MOIYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- 2meMeHThl. OCOOCHHOCTH pachpeeeH sl HICKTPOHOB
10 OpOUTANISIM B aTOMax AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTypallUs aTOMOB.

[Iepnoanueckuit 3axkoH u Ilepumonnueckas cucrema xumudeckux sneMeHToB . M. Menneneesa.
CBs3p nepuoanueckoro 3akoHa u [lepuoanueckoi cucreMbl XuMu4eckux nemeHToB 1. 1. MenneneeBa c
COBPEMEHHOM TeopHeil CTpoeHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEIIECTB IO TpyIaM M MepuojaM. 3Hau€HUE NEpPUOAMYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemecTBa. XUMUYecKas CBsI3b. Buabl xuMmuueckod cBsi3u (KOBaJ€HTHAs HEMOJSpHAas U
MoJIsIpHasi, HMOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM XUMHYECKOW CBA3H
(oOMEHHBI W JTOHOPHO-aKIENTOPHBIN). Bomopoanas cBs3b. BaneHTHOCTB. DIEKTPOOTPUIIATEITHLHOCTD.
Crenenb okucnenus. MIoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
THUIbl KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUTMYECKON PEIIETKH.

[Tonarue o qucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOWIHBIE pacTBOpbL. MaccoBas J0J1s BEllecTBa B
pacTtBope.

Knaccudukanuss Heopranuyeckux coenuHeHuidl. HomeHknaTypa HEOpraHMYEeCKHX BEIIECTB.
I'eneTnyeckast CBsI3b HEOPraHUYECKHUX BELLECTB, IPUHAIIICKAIUX K PA3TUYHBIM KJIACCaAM.

Xumunyeckas peakuus. Knaccuduxanuss XMMHUYECKHX peaklUid B HEOPraHUYECKON W OpPraHUYEecKOu
XUMUHU. 3aKOH COXPAHEHUs1 MAcChl BELECTB, 3aKOH COXPAHEHUs U MPEBPALICHUS SHEPTUU IIPU XUMUYECKUX
peakumsx.

CkopocTth peakuuu, e€ 3aBUCUMOCTb OT Pa3UyHbIX (akTopoB. OOpatuMble peakiuu. XUMUYECKOe
paBHOBecHe. DAKTOPBI, BIUSIONIME HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipunmun Jle [larense.

DnexTponuTHueckas auccoruanys. CuinpHble U cialbble 31eKTpoauTsl. Cpena BOJHBIX PAaCTBOPOB
BEILIECTB: KUCTas, HEUTpaibHas, HIEI0YHAas.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

DKCIEepUMEHTANIbHBIE METOJbl H3YYeHMsI BEIIECTB M MX MpPEBpallleHHi: JeMOHCTpalus TaOnuIil
«Ilepnomnueckass cucrema xuMuueckux onemeHtoB JI. M. MenneneeBa»y, wu3ydeHue Mojeieu
KPUCTANIMYECKUX DPELETOK, HAONIOJeHHEe U ONMCAaHUE JNEMOHCTPAIlMOHHBIX M Ja0OpaTOPHBIX OIBITOB
(pa3noxeHue MepoKcHia BOJAOPOAa B MIPUCYTCTBUHU KaTaJln3aTopa, ONpeesIeHHe cpelibl paCTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAIBHOI'O HHAMKATOPA, PEAKIIU HOHHOTO 0OMEeHa), MPOBEICHUE MPAKTUYECKONW pabOThI
«BnusiHre pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMUYECKOH peaKIumy.

Pacuérneie 3anaun.

Pacu€rbl 0 ypaBHEHMAM XUMHUUYECKUX PEAKLUi, B TOM YHUCIIE TEPMOXUMHUYECKHUE PACUETHI, pACUEThI C
HCII0JIb30BAHNEM MOHSATHS «MACCOBas JOJIS BEIIECTBAY.

Heoprannyeckas xumus



Hemeramnsl. Ilosnoxenue nemeraimioB B Ilepuoauueckoil cucreMe XMUMHYECKUX ieMeHTOB /J[. WM.
MengeneeBa U OCOOEHHOCTH CTpOCHHs aToMoB. Du3WYecKHe CBOWCTBA HEMETAUIOB. AJIOTPOIHS
HEMETaJIOB (Ha IpUMEpe KUCIOPoa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOWCTBA BAKHEUIIMX HEMETAUIOB (TaJIOTEHOB, cepbl, a30Ta, (ocdopa, yriepona u
KpEMHHUS) U UX COEAMHEHNH (OKCHIOB, KUCIOPOACOAEPKAILINUX KUCIOT, BOJOPOIHBIX COCTUHEHNUH).

[IpuMeHeHre BaXKHENIIUX HEMETAJUIOB U UX COCIUHEHUM.

Meramibl. Ilonoxenune merawoB B Ilepuogudeckoit cucreme xumudeckux snemeHtos [ .
MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JCKTPOHHBIX 000JI0OYEK aroMoB MeramuioB. OOmue Quanveckue
cBoiicTBa MeTauIoB. CIUIaBbl METAJIOB. DIEKTPOXUMHUUECKUN Psijl HANIPSDKEHUN METaJlJIoB.

XUMHYECKHE CBOMCTBA BAXKHEHIINX METAIIOB (HATPUH, KUK, KaJIbIUH, MarHui, allOMUHUH, IUHK,
XpOM, KEeJe30, MEJIb) U UX COCAMHEHUH.

O611ue crnocoObl Noay4eHHs MeTauioB. [IpruMeHeHne MeTamuioB B ObITY U TEXHUKE.

OKClepUMEHTAIbHbIE METOJbl M3YYEHMsI BEIIECTB M MX MPEBpALICHUM: HU3ydyeHUE KOJUIEKIUU
«Metamnel U CIUIaBb», OOpa3lOB HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTANbHBIX 3a/ad, HaOloJeHue H
ONMCAHHE JEMOHCTPALMOHHBIX W J1a0OPaTOPHBIX OMBITOB (B3aMMOAEWCTBHE THJPOKCHUIA AallIOMUHHUS C
pacTBOpaMu KUCJOT U LIeJI0Yel, KaUeCTBEHHbIE PEAKIIMK HAa KaTUOHBI METAJUIOB).

Pacuérneble 3a1aum.

Pacuérbl macchl BemjecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIyKTOB PEAKIUH, €CJIN OJTHO U3 BELIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumuum B o0ecrieueHuu IKOJIOTUYECKOM, SJHEPreTHYEeCKOW U MUILEBON 0€30MacCHOCTH, Pa3BUTHH
MeIuUuHbL. [[oHATHE 0 HaydHBIX METO1aX MO3HAHUS BEIIECTB U XMMUYECKUX PEAKIIUH.

[IpencraBienust 00 OOMIKX HAYYHBIX TPUHIIMIIAX MPOMBILIUICHHOTO MOJTY4YEeHUS Ba)KHEHIITNX BEIIECTB.

UYenosek B MUpe BELIECTB U MAaTEPHAIIOB: BKHEHIIINE CTPOUTENIbHBIE MATEpUAIbl, KOHCTPYKIIUOHHBIE
MaTepuaibl, KPaCKu, CTEKJIO, KEpAMHUKA, MaTepUaibl U1 JJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U
MHHEpaJIbHBIC YA0OpPEHUSI.

XUMHS W 30pOBbE YEIOBEKA: IpaBWia HCIIOJIb30BAHMS JIEKAPCTBEHHBIX NPENaparoB, IMpaBHIIa
0€30MacHOTO UCMOJIb30BaHUS MPENapaToB OBITOBOM XMMHUU B IOBCEIHEBHOM JKHU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzarus MeXIpeAMETHBIX CBSI3€d MPU W3YYCHUHU OOIIel W HeopraHudeckod xumuu B 11 kiacce
OCYILIECTBJISICTCSl Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH, TaKk U TMOHSATHUH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACIIbHBIX PEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIN (DakT, rumoresa, 3aKOH, TEOPHUS, aHAIN3, CHHTE3,
KJaccugpuKanus, IepuoAUYHOCTb, HAOIIOCHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, SBIICHHE.

®usuka: Marepusi, D3HEpPrus, Macca, aToM, OJJEKTPOH, MPOTOH, HEHUTPOH, HOH, H30TOIl,
PaMO0aKTUBHOCTh, MOJIEKYJA, SHEPreTUUYECKU YpOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE
BEIECTBA, PU3NUECKIE BEIMYNHBI U €IUHUIIBI UX U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocUcTeMa, buocdepa, Makpo- U MUKPOIJIEMEHThI, BATAMHUHBI, 0OMEH
BEIIECTB B OPraHU3ME.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, MTOJIE3HbIE HCKONIAEMbI€, TOIUIUBO, PECYPCHI.

TexHosorus:: XuUMH4YecKas MPOMBIIUIEHHOCTb, METAJUIYyprusi, IPOU3BOJACTBO  CTPOUTENBHBIX
MaTepHalioB, CEJIbCKOXO3SMCTBEHHOE MPOM3BOJCTBO, IMHIIEBas MPOMBIIUIEHHOCTh, (apMaleBTudecKas
IIPOMBIIIJIEHHOCTh, NPOU3BOJCTBO KOCMETHMYECKHX IPEMNapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEpHUAIIOB, AIEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.



TemaTnueckoe njanuposanue no xumuu s 10 -11 kaacca cocraBiieHo ¢ yueToM padoueid

nporpaMmbl BOCIIMTAHUS.

BocnurarensHblil OTeHIANI JAHHOTO y4eOHOro MpeaMeTa 00ecednBaeT pealu3aliuio clIeayoImuX

I[EJIEBBIX MPUOPUTETOB BOCITUTAHUS OOYJAIOIIUXCSL CPEIHEro 001ero oopa3oBaHus:

CO3JaHuUcC 6JIaFOHpI/I$[THI)IX YCJ'IOBI/II;'I AJI1 pa3sBUTHA CONUAJIBHO 3HAYHUMBIX OTHOIIICHUI IIKOJIBHUKOB, U,

MMpEeKAC BCCIro, HECHHOCTHBLIX OTHOIIICHUM:

1. x Tpyay Kak OCHOBHOMY CIOCOOY IOCTHIKCHHS KU3HEHHOTO OJIaromojydusi 4ejJoBeKa, 3aJiory ero
YCHENTHOTO PO(PEeCCHOHATTEHOTO CaMOOTIPEICTICHUS 1 OIIYIIEHHS] YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;

2. K CBOEMY OTEYeCTBY, CBOeH Maiod u Ooisbimol PojawHe Kak MecTy, B KOTOPOM HYEJIOBEK BBIPOC H
MO3HAJI TIEPBBIE PAJIOCTH U HEY/Iaud, KOTOPasi 3aBelllaHa eMy MPeIKaMH U KOTOPYIO HY>KHO 00eperarsb;

3. K MHUpPY Kak TJIABHOMY TPHUHIIMITY YEJIOBEYCCKOTO OOMISKHUTHS, YCIOBHIO KPEIKOH pYKOBI,
HaJQ)XUBaHMUsI OTHOIICHWH C KOJUIeTaMH 10 padoTe B OyAylmieM W CO3JaHus OJarompusTHOTO
MHKPOKJIMATa B CBOCH COOCTBEHHOM CEMBE;

4. K 3HaHMSM KaK WHTEJUIEKTYaJTbHOMY pecypcy, 0OecreunBaroniemMy Oyayliee YeI0BeKa, KaK pe3yabTaTy
KpPOTIOTJIMBOTO, HO YBJIEKATEIILHOTO Y4eOHOTO Tpy/Ia;

5. K KyJIbType Kak JYXOBHOMY OOraTcTBy oOOIIeCTBA U BaXXHOMY YCIIOBHUIO OIIYIIEHHUS YEJIOBEKOM
ITOJIHOTHI ITPOKUBAEMOM )KU3HU, KOTOPOE JAKOT €My YTEHHE, My3bIKa, UCKYCCTBO, T€ATP, TBOPUYECKOE
CaMOBBIPAKECHHUE;

6. K 3I0pOBbIO Kak 3ajory JOJTrOW M aKTHUBHOW >KM3HU 4YEJNOBEKA, €ro XOpPOIIEro HACTPOCHUS H
ONTUMHUCTUYHOTO B3IJISIIA HA MUP;

7. K K camMuM ce0e Kak XO3sieBaM CBOEW CyAbObl, CAMOOMPEIENSIONUMCI U CaMOpEaTU3yIOIIUMCS
JUYHOCTSIM, OTBEYAIOIINM 3a CBOE COOCTBEHHOE Oyayliee.

10 KJIACC
KosanuecTBo yacos
Ne Kontpo IpakTuy
HanmeHnoBanue pa3je/ioB H TeM POrpaMMBbI
n/n Bcero JbHbIE ecKkune
padoThI padoThI
11 [Ipenmer opraHnueckod XUMUHU. Teopusi CTPOEHHUS 3
' opraHuueckux coeaguHeHui A. M. byrneposa
2.1 [IpenenbHble yraeBOaOPOAbI — AJTKAHBI 2
29 HenpenenbHbie yrneBoI0poabl: aIKEHbI, aTKaIUEHBI, 6 1
AJIKUHBI
2.3 ApoMaTudecKkue yrieBoaoposl 2
24 [IpupoaHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U HX 3 1
' nepepaboTKa
3.1 Cnuptel. Genon 3




3.2 Anpaerunpl. KapooHoBbie kucnoTel. CiioKHbIE PHUPHI 7
3.3 YrieBos 3
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
5.1 [Tnactmaccel. Kayuyku. Bosokna 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoaundecTBO 9acoB

Ne n/mm HaumeHoBaHue pa3/iesioB M TeM NPOrpaMMbl Konrpo Tpakru
Bcero JIbHbIE YecKue
padoThI padoThI
Crpoenue atoMoB. Ilepuonnueckuii 3akoH u
11 [Iepnoanueckas cucteMa XMMHUYECKUX 2JIEMEHTOB 3
. N. MenneneeBa
1.2 Crtpoenue BemiectBa. MHOTOOOpasue BEIIECTB 4
1.3 XUMHUYECKUE peaKluu 6 1
2.1 Mertaisl 6
2.2 Hewmeransr 9 1
2.3 CBs13b HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB 2
3.1 XUMHUS ¥ )KU3HB 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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