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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpelHero ooOmero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBHON MTPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMHU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEPLIAIOIIMM JTAallOM peaM3alii  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHusd. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKKe OJKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanuzyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMera «XHUMUS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMUHU € YYETOM CHeU(PUKA HAYKH XUMHUM, €€ 3HA4YCHHS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed MW MPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI M YeJIOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU HAa OCHOBE INMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHCHHSI.



TecHO B3aMMOJEHCTBYSl C APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUS CTaja
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEeHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOLKEHHS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMUS»  ABISAIOTCS  0a30BblE  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKOu XuMuu. POpPMHUPOBAHUE NAHHOM CHCTEMBI 3HAHUW NPU U3yYECHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cQopMUpoBaHa B MpPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCST HA YPOBHE KJIACCUYECKOHM TEOPUU CTPOCHHUS OPraHMYECKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEQUHEHHN. B Kypce OpraHn4ecKko XUMHH IOJIYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeaMmere «XUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD»  00yYaromMMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWINIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX M NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHHWIO B3aMMOCBA3M XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TIOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BAaTENbCKUX 33/1a4. B 1enoM conepikanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(bopmupoBaHrEe y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHUYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXIQYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHYECKUX Mpodiiem, a
Takke MpodseM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/1aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4YaronMxcsi MPUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4E€OHBIX JEeHCTBM, uUMeOUMX 0a30Boe 3HAUCHHUE JJIs
pa3iIMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJNEHd W3y4YEeHUs
IpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMHM LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKHX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
J€eKaT KIHYEBbIC MOHATUA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEaKUud, HEOOXOAUMBIX Il HpUOOpETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, colepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME cpeaHero ooduiero odpasoanus. Ceroans B
OpEernojaBaHUM XUMUUM B OOJbIIed CTEHNeHH OTAAETCA  MPEeArnovYTEeHue
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHU3aliy, BJIAJCIOIIEr0 He
HAaO0OpOM 3HaHUM, a (YHKIUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSIMH aKTUBHOTO INOJIYYEHHUS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peIIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3a]a4H, KaK:

ajanrtanusi o0yJaromMxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMALIUH,
HEOOXOAMMBIX [UIsi TPUOOPETEHUsl OIbITa AEATENBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CHOCOOHOCTEHN 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIU XUMHUYECKOTO COJEPIKAHMUS;

dbopMupoOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOH
HAIpPaBICHHOCTH XUMHUHU, €€ BAXKHOM PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOIHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBBIO, @ TAKXKE NPUOOpPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

B yudeOHOM miaHe cpeaHero oOmIero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM YypOBHE, SIBISIETCS 00s3aTEIbHBIM YYEOHBIM
IPEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopaszoBaHusi, coctabisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeaMeT OpraHMYECKOM XHMHUM: €€ BO3HUKHOBEHHUE, PA3BUTHUE M 3HAYCHUE B TMOJYYEHHM HOBBIX BEIIECTB M
MatepuaaoB. Teopusi CTpoeHUs OpraHMYecKux coeauHeHut A. M. BytiepoBa, €€ oCHOBHbIC MOJIOKEHUA. CTPYKTYpHBIC
dbopMyIlibl OpraHMYEeCKUX BemiecTB. ['omoisiorusi, m3omepus. XHUMHYECKas CBSI3b B OPraHUYECKUX COCAUMHEHUSX —
OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienre o KiIaccupUKAIMM OPTaHMYECKUX BemecTB. HomeHkiarypa oOpraHWYecKuX COCIMHCHUIN
(cucTeMaTHuecKkas) U TPMBHAIbHBIC HA3BaHUS BaXKHEHIITUX MPEICTaBUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHbIE METO/bI U3YUYEHUs BEIIECTB U UX MPEBpAIlCHUN: 03HAKOMIICHHE C 00pa3liaMu OpraHUYeCKUX
BEILIECTB U MaTephallaMd Ha UX OCHOBE, MOJCIUPOBAHWE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIOJCHUE U ONUCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPHU HarpeBaHuU (IUIaBJICHUE, OOYIJIMBAHUE U
TOPEHHE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH pPsAA. MeTaH W 3TaH — NOPOCTEHIINE MPEACTABUTEIN AIKAHOB:
dbuznyeckrue W XMUMHUYECKHE CBOMCTBA (peakiuy 3aMeIleHUs] WU TOPEHUs), HAXOXJICHHE B NPUPOJE, TMOJydeHUE U
MIPUMECHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN psiji. DTUICH U MPOMHUICH — MPOCTEHIINE MPEACTAaBUTENN aJTKEHOB:
bu3nyeckue W XUMHUUYECKHE CBOMCTBa (peakiuu THIPUPOBAHHUS, TaJOTCHUPOBAHHUS, THIpATAllMHM, OKHCIICHHS M
MOJIMMEPHU3ALINH ), TIOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u MetwiOyTtagueH-1,3: CTpoeHHe, BaKHEWIME XUMHYECKUE CBOMCTBA (peakius
nonumepu3anun). [lomydeHne CHHTETHYECKOTO KayuyyKa U PE3UHBI.



AJIKUHBI: COCTaB M OCOOCHHOCTM CTPOEHHMS, T'OMOJIOTUYECKUH pAld. ALETUIEH — NPOCTEHINH NpeiCTaBUTENb
AJIKNHOB: COCTaB, CTPOEHHUE, (U3MUECKHEe M XMMHMYECKHE CBOWCTBA (peakUuu THAPUPOBAHUS, TaJIOT€HUPOBAHMUS,
TUJIpaTalyy, TOPEHUs), IOIy4eHHE U IPUMEHEHUE.

Apensl. bensom: coctaB, cTpoeHue, (QU3NYECKME M XUMHUYECKHE CBOWCTBAa (peaklUUU TallOTEHUPOBAHUSA U
HUTPOBAHUs), MOJYyYCHUE U NPUMEHEHUue. Tonyon: cocmas, cmpoenue, usuieckue u Xumuieckue ceoucmed (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOdyuyeHue u npumeHnenue. TOKCHUYHOCTh apeHOB. ['eHeTHueckas CBS3b MEXAY
YTIEBOAOPOJAAMH, IPUHAUICKAIIUMUI K Pa3IUIHBIM KJIACCAM.

[IpupogHble HMCTOYHUKH YIiIeBOIOpoAoB. Ilpupoanslidi ra3 u mnomyTHele HegTsaHble Tra3pl. Hedpte u €€
npoucxoxjaenue. CrocoObl mnepepaOoTku He(TU: NEeperoHka, KPEKUHI (TEPMUYECKUN, KaTaTUTHYECKUI), MHPOJIH3.
[TponykTel mepepabOTKU HEPTH, UX NPUMEHEHHE B MPOMBINUIIEHHOCTH M B ObITy. KaMeHHBII yroiab WM MPOAYKTHI €ro
nepepadoTKu.

OKCIepUMEHTANIbHBIE METOJbl U3YUEHHUsl BEIIECTB M HUX IMPEBPALLEHUI: O3HAKOMJIEHHE C 00pasllaMy IIacTMacc,
KaydyKoB H  pe3uHbl, koiuiekuun <«Hedpts» u  «VYromp», MoJenMpoBaHHWE MOJIEKYJ  YIJIEBOJOPOJIOB H
raJioreHOMpPOU3BOIHBIX, TPOBE/ICHNE NPAKTUYECKOW PAaOOThI: MOJYyYEHUE STUJIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHMIO XMMHMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOIO BEIEeCTBA WU

MPOJYKTA PEAKIIMHU TI0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WX IIPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xammue opranudecKkue coeAuHHEHHsI

[IpenenpHbIe 0JHOATOMHBIE CIUPTHL. METaHOM U 3TAHOJI: CTPOCHUE, (PU3NUECKUE U XUMUUECKHUE CBOMCTBA (peakiuu
C AKTUBHBIMHU METaJJIAMH, TaJOT€HOBOJIOPOJIaMH, TOpPEHUE), NpuMeHeHue. BomopoaHbie CBS3M MEXKAY MOJEKYJIaMH
crupToB. JleMCTBME METAHOJIA U 3TAHOJIA HA OPTAaHU3M YEIOBEKA.

MHoroatoMHbl€ CHUPTHL. ODTUJICHIJUKOIb W TIHMIEPUH: CTPOCHHE, (PU3MUYECKHEe U XUMHUUYECKHE CBOMCTBA
(B3auMoOACHCTBHE CO MICTOYHBIMM METAJJIaMU, KaueCTBEHHAs peaklMs Ha MHOTroaTOMHbIE crupThl). JleiicTBue Ha
OpraHu3M 4esoBeka. [[puymeHeHune rimuepruHa U STUIICHTIIUKOIISL.

®deHoJT: CTPOCHUE MOJIEKYJIbI, PU3NUECKHEe U XUMUYECKHUE CBOKCTBA. ToOKCHYHOCTH eHomna. [Ipumenenue denona.

Anpaerunpl U kemonsvl. @opManIbIETHl, allETATBIACTHI: CTPOEHUE, (PU3UUYECKHUE U XMMHUUYECKHE CBONCTBA (peaKiuu
OKHUCJIEHUSI U BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIMH ), TOJIyUCHHE U PUMEHEHUE.



OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHAasi KUCIOTBI: CTpO€HUE, Pu3nyeckue u
XUMHUYECKUE CBOMCTBa (CBOMCTBa, OOIIMe sl Kjacca KUCIOT, peakuus 3TepuduKaiiu), MoTydeHUE U MPUMEHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCJIOTHl KaK TPEJCTABUTEIM BBICHIMX KApOOHOBBIX KHUCJIOT. MbUIa KaK COJM BBICHIMX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

Crnoxubie 3(pUppl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uaponu3 cinoxubX 3QupoB. XKupsl. 'naponus xupos.
[Tpumenenue xupoB. buosornyeckas poJib KUPOB.

VYrineBonpl: cocTaB, KiacCHU(pUKAIMs YIJIEBOJIOB (MOHO-, AM- M MOjdUcaxapuibl). [Joko3a — MpocTeHImii
MOHOCAaXapua: OCOOCHHOCTH CTPOCHHMSI MOJIEKYJbl, (U3MYECKHMEe M XHMHYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C
ruapokcusiom Menu(ll), okucinenne ammuaunbIM pactBopoM okcupaa cepedpa(l), BoccranoBiieHrne, OpOKEHUE TITIOKO3BI),
HaxO0XXJICHUE B MIPUPOJIC, IPUMEHEHHUE, Onosiorundeckast poib. @orocunTe3. OpyKTo3a Kak H30Mep TIIFOKO3BI.

Kpaxmain u nemntono3a Kkak npupoanbie noaumepsl. CTpoeHUE Kpaxmana U HeJuTroi03bl. DUu3nueckue 1 XUMUYECKHE
CBOMCTBa Kpaxmaja (TUAPOJIN3, KaYeCTBEHHAs PEAKIIMsSI C HOJOM).

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX NPEBPALICHUW: MPOBEICHUE, HAOIIOACHUE U ONUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKUIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcugom wmeau(ll)), MHOroaTtoMHBIX CHHPTOB (B3auMOJEHCTBHE ThulepuHa ¢ ruapokcuaom wmeau(ll)), amprerumos
(okuCiIeHne aMMHadYHbIM pacTBopoM okcuzaa cepedpa(l) u runpoxcugom menu(ll), B3aumoaeiicTBiue Kpaxmaiia ¢ HOJI0OM),
MPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIIU
MPOYKTA PEAKIIUH IO U3BECTHBHIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(QOTepHble OpraHYecKre coeluHeHns. Ou3nueckue 1 XUMHUYECKUE CBOMCTBA aMUHOKUCIIOT
(Ha mpuMepe TunrHa). buonornueckoe 3HaueHNe aMUHOKUCIOT. [lenTus.

benku kak npupogHbIe BHICOKOMOJIEKYIISIpHBIE coeiuHeHus. [lepBuyHas, BTopuyHas U TPETUYHAS CTPYKTypa OCIIKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: TUIPOJIN3, ACHATYpaIlisl, KaueCTBCHHbBIC PEAKIIUN Ha OCIIKH.

OKCIepUMEHTAIbHBIE ~ METOJbl W3YYCHHS BEIIECTB U WX TNPEBpAIllCHUN: HAONIOJACHHE W  OIKCaHUe
JEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpalusi OEJIKOB MPU HArPEBaHUU, IIBETHBIE PEAKIIUU OCIIKOB.



BbicoKOMOJIEKYISIPHBIE COeTUHEHUSI

OCHOBHBIC MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb
MOJIMMEPHU3AIINK, CPEIHsAS MoJieKyJsipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUUA —
MOJIMMEPHU3AITHS U TIOJTUKOHICHCAITHS.

DKCHepUMEeHTAIbHBIE METObI M3YYCHHS BEIISCTB M WX MPEBPAIICHUA: 03HAKOMJICHHE ¢ 00pa3liaMyd MPUPOJHBIX U
MCKYCCTBCHHBIX BOJIOKOH, TJIACTMACC, KAYIyKOB.

MexnpenMeTHbIe CBA3H.

Peanmnszannss MEXNpEeIMETHBIX CBA3CH NPHU HW3YYCHUM OPraHUYECKOM XumuM B 10 Kiacce OCYIIECTBISIETCS 4Yepe3
WCITOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHUH, SIBISIONIUXCSI CHCTEMHBIMU IS OTACITBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mMe ecTeCTBEHHO-HAyYHbIE TOHSATHS: SIBJICHUE, HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH, TEOpHUS, aHAJIN3, CUHTES3,
KJaccuukanus, nepruouIHOCTb, HAOMI0CHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

dusnka: MaTepusi, SHEPTHsI, Macca, aTOM, JICKTPOH, MOJICKYJIa, YHEPTCTUUECKUA YPOBEHbB, BEIIECTBO, TEIO, O0BEM,
arperaTHOE COCTOSIHHME BEIIECTBA, PU3NUECKUE BEIIMYNHBI U CIUHUIIBI KX U3MEPCHHUS.

buonorus: kimerka, opranu3M, Omochepa, oOMEH BeIIECTB B OpraHu3Me, (POTOCHHTE3, OHMOJOTHYECKH aKTHBHBIC
BelecTBa (OCNKH, YTIIeBOIbI, )KUPBI, (DEPMEHTHI).

["eorpadusi: MuHepasbl, TOPHBIC TTOPOJIbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexXHONOTHSA: THUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHUS, MOIOIIHNE CPEACTBA, JICKAPCTBCHHBIC H
KOCMETHYECKHE MpernapaTsl, MaTEPHaIbl U3 NCKYCCTBEHHBIX M CHHTECTHYECKHX BOJIOKOH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMLI 110 XMMHWHU HA BA30BOM VYPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COQO ycranaBnuBaeT TpeOOBaHMS K pe3ysbTaTaM OCBOEHHUS OOYYaIOUIMMHCS MPOTrpaMM CPEIHEro OOIIEro
oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEAMETHBIM U MpeaMeTHbIM). HaydHo-meToauueckoi OCHOBOW [UIsl pa3pabOTKH



IUTAHUPYEMBIX PE3YJIbTAaTOB OCBOCHHUS IMPOrPaMM CPEIHEro 00Iero oOpa3oBaHUS SIBISETCA CUCTEMHO-IEATEIbHOCTHBIN
HOJIXOI.

B COOTBETCTBUMM C CHCTEMHO-AEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX pPE3yJbTaTOB OCBOCHUS
npeaMera « XuMUs» Ha YPOBHE CpeIHEro o01ero oopa3oBaHts BbIIEIECHbI CIEIYIONUE COCTABISIONIME:

OCO3HaHUE OOYYAIOIUMUCS POCCHUICKOM TpakJaHCKOM MASHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPEAEIICHNUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

L[EJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEN M MCTOPUYECKHUX
TpaauLHil 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, IPUCYIIUMHU LETOCTHOU CUCTEME XUMUYECKOTO 00pa30BaHUS;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKOM KYJIbTYphl U CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOECHHS MpeaMeTa «XHMHS» JOCTUTalOTCs B €IUHCTBE YYEOHOM M BOCHUTATEIbHOU
NEeSATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHMMH, COIIMOKYJIbTYPHBIMU, AYXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU M
ujeajaMu POCCHMCKOT0 Tpa)KIAaHCKOTO OOIEeCTBa, MPUHATHIMA B OOLIECTBE HOPMAaMHM W TpaBUJIaMHU IOBEJCHMUS,
CIOCOOCTBYIOLIMMU MPOIIECCAM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00YYaIOLTUXCS.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS MpPEAMETa «XUMUS» OTpPakatloT cPOPMUPOBAHHOCTH ONBITA MO3HABATEIHHON U
NPAKTUYECKOH AESITEIIbHOCTH 00yHaroUIuXcsl MO peain3aluy IPUHATHIX B 00LIECTBE IEHHOCTEHN, B TOM YUCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YUYAIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHUSI K 3aKOHY U MPAaBONOPSIKY;

IPENCTABIICHUS O COLIMAIBHBIX HOPMaX M MMPaBUJIaX MEKJINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIBbHOCTH IMPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BBITIOJHEHUN XUMUYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBbBI, HAMEPEHHUS, JJIOTUKY U apTyMEHTBI APYTUX MPHU aHAIU3E Pa3IUUHBIX
BUJIOB YU€OHOM 1A TEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIIEHHSI K HCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTEUYECTBEHHON XUMUM;



YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUSI XMMUHU, OCO3HAHMS TOTO, YTO
JOCTHKEHUSI HAyKW €CTh pe3yibTaT JUIMTENbHBIX HAOMIOACHHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MIOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W II03HABATCIBHBIX MOTHBOB B TOJYYCHHH W TOCIEAYIOIIEM aHaiu3e HWHGOpMAIWH O TEPeIOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYallUM, CBSA3aHHBIC C XMMUYECKUMU SIBICHUSMU, U PUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMS IEHHOCTEN 3I0pOBOT0O M Oe30macHOTo o0pasa >KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
coOCTBEHHOMY (PHU3UUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBUJI O€30MacHOro OOpaleHusi C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM XU3HM U B TPYIOBOM
NEATEIIbHOCTH;

MOHUMAHUSl IIEHHOCTU TMPaBUJl WHIUBUIYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOTO TMOBEAEHUS B CHUTYaIHsX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCIICICTBUI U HEMPUATUSI BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIICIOBATEIHCKON JEATeTLHOCTH, OOIECTBEHHO IOJIE3HOM,
TBOPYECKOU U IPYTUX BUAAX JEATCIbHOCTH;

YCTAHOBKHM Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]lay COIMaIbHON HAmpaBJIEHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3yUYCHHUIO Mpodeccuid pa3IuvyHOro pojia, B TOM YHCIE HA OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOIAM TPyAa U Pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HWHIMBUIYAIbHOW TpaeKkTopuu oOpazoBaHus, Oyayuiell mnpodeccuu u
peanu3anuu cOOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTENW K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I11eCTBa;

6) KOJIOTM4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB Ha COCTOSIHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUNW XHMHUHU IS PEHICHUS BOIPOCOB PAlMOHAIBHOTO
MIPUPOAOTIOIB30BAHUS;

AKTUBHOT'O HEINPUATHS NEUCTBUW, NPUHOCAIIMX BpPEN OKPYKAIOWIEW NMPUPOIHOWU CpPEAE, YMEHHS NPOTHO3HPOBATH
HEOJIaronpUsITHbIE YKOJIOTHYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX ACHCTBUN U PEIOTBPAIIATh UX;

HaJIMYKS PA3BUTOIO 3KOJIOTHMYECKOTO MBIIUICHUS, YKOJIOTUYECKOW KYJIBTYPHI, OIbITA AEATEIBHOCTA 3KOJIOTHUYECKOU
HANpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSA MMH B ITO3HABATEIBHOW, KOMMYHHKATUBHOM M COLUMAIBHOM IPAKTHKE,
CIIOCOOHOCTH ¥ YMEHUSI aKTUBHO MPOTUBOCTOSITh UJI€0I0TUH XeMopoouu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN
MPaKTUKH;

MOHMMAHUS CHEUU(PUKU XUMHUM KaK HayKd, OCO3HAaHMS €€ poju B (POPMUPOBAHUM PANMOHAIBHOTO HAYyYHOTO
MBIIIUICHUS, CO3JaHUU II€JIOCTHOTO MPEJCTABICHUSI 00 OKPY’)KalOIeM MHUpPE KaK O €AWHCTBE MPUPOJAbl M YEIOBEKa, B
MO3HAHUY TTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHHUS TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JJIsI COBPEMEHHON NMBWIM3AIUU: B €€ TYMaHHCTHYECKOU
HaIPaBJICHHOCTH M Ba)XHOW POJIM B CO3JIaHUM HOBOM 0a3bl MaTepUadbHOW KYJIbTYPhI, PEIICHUM TJI00AIBHBIX MPOOJIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MHUILIEBOM M HDKOJOTMYECKONW OE30MacHOCTH, B
Pa3BUTUM MEAUIMHBI, O0CCIICUCHUHU YCIIOBHM YCHEIIHOTO TPYJa U SKOJOTHUYECKH KOMGPOPTHOM JKM3HU KaXKJIOTO ujeHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUS CYIIHOCTM METOAOB MO3HAHUSA, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJydyaeMble 3HAHUA JJI1 aHalIu3a U OOBIACHEHMS SBJICHUM OKPYXKAIOIIEro MUpa U



OPOUCXOASAIIMX B HEM H3MEHEHHWH, YMEHHUs JejaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE Hay4yHbIX (DaKTOB H
UMEIOLINXCS JaHHBIX C LEJIbIO MOTYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl PELIEHUs TPOOJIEM B peasIbHBIX )KM3HEHHBIX
CUTYaLUIX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATENIbCKON AESITEIHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHNIO, K aKTUBHOMY IOJIyUYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KU3HEHHBIMU OTPEOHOCTIIMU;

MHTEpeca K OCOOCHHOCTAM TPy/la B PA3IMUHBIX Ccepax NpoPEeCCUOHATBHON AEATEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO MpeaMeTa « XMMHUs Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus
BKJIIOYAIOT:

3HAYMMBbIE Uil (POPMHUPOBAHMS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEXKIUCHUIUIMHAPHBIE — (MEXIPEAMETHBIC)
0OIlleHayYHbIE TOHATHS, OTPAXKAIOIIME IIEJOCTHOCTh HAYyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBIEHUE, MPOIECC, CUCTEMa, HAy4YHBIH (HaKT,
TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIeIOBaHNE, HAOIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCAIbHBIC y4eOHBbIC NEWCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHbBIC, DPETYJISTHUBHBIC), 00ECIECUMBAIOIINE
dbopmupoBaHue PYHKIIMOHATIBHOW IPAMOTHOCTH U COIIMATILHON KOMITETCHITUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYArOIIUXCS MCIOJIb30BaTh OCBOCHHBIC MEXIAUCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaIbHBIC YUeOHbIE ICUCTBUS B TIO3HABATEILHON M CONUAIILHOM MPaKTHKE.

MeranpenMeTHbple  pe3yJdbTaThl  OTPAKAIOT  OBJAJCHUEC YHUBEPCAIbHBIMH  yUYEOHBIMH  IMO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JEHCTBUSMH.

OBJiaieHNe YHUBEPCAJIbHBIMYU YUeOHBIMH MO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOATEIFHO (POPMYJIMPOBATH U aKTyaTHU3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNATh UEIU IEATEIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUU HX JIOCTUKEHHS, COOTHOCHUTH PE3YJIbTAThI
JEATEIIBHOCTH C MIOCTABICHHBIMU LETISIMH;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICHATh XapaKTepHbIE PHU3HAKU
MOHATUN M yCTaHABJIMBAaTh WX B3aMMOCBA3b, MCMOJIB30BATh COOTBETCTBYIOIIME MOHATUS ISl OOBSICHEHUS OTACIIbHBIX
(GhaKTOB U SBJICHMUIA;

BBEIOMPATh OCHOBAHUS M KPUTEPHH JIJIS1 KJIACCU(DUKAITUHN BEIIECTB U XUMHUYECCKUX PEAKIIHIA,

yCTaHABINBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3Yy4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKJeHUs (MHIYKTUBHBIC, NEIyKTUBHbIC, MO AHAJIOTMH), BBIABISTH 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, POPMYIMPOBATH BHIBOBI U 3AKITIOYCHHUS;

MPUMEHSTH B TIPOIIECCe TIO3HAHUS, MCTIOIB3YEMbIE B XUMHUHA CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, TPEoOpa30BhIBATh
MOJICITbHBIE TIPEACTABIICHUS — XMMHYECKUH 3HAK (CHMBOJ) 3JIEMEHTA, XUMHUYecKas (opMmysa, YpaBHCHHE XHMHYECKOM
peaKknmuy — TPU PEIICHUH YYeOHBIX ITO3HABATEIBHBIX W MPAKTUYSCKUX 3a/ad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC
MIPE/ICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECCTB U XUMHUUECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYCCKUX PEAKIIHIA;

dbopMyaMpoBaTh 1AM W 3ada4d  WCCIEAOBAHMS, HCIOJb30BAaTh TIOCTABJICHHBIE M CaMOCTOSITCIIBHO
chopmyTupOBaHHBIE BOMPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJ1s1 (DOPMHUPOBAHUS TUIIOTE3BI TIO TTPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

BIAJCTh HABBIKAMHU CAMOCTOSITEJIBHOTO  IJIAHUPOBAHHWS M TMPOBEJCHUS  YUYCHHUYECKHX OKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHsI HaOMIOMAaTh 3a XOJOM TIPOIlecca, CaMOCTOSTEIBHO IPOTHO3WPOBATh €r0 PE3yNbTar,
dbopmyaupoBaTh OO0OOIIEHUS W BBIBOABI OTHOCHTEIIBHO JOCTOBEPHOCTH pE3YJIbTATOB WCCIICIOBAHMS, COCTaBIISAThH
000CHOBaHHBIN OTYET O TIPOJIETaHHON padoTe;

npUOOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEILCKOW M TMPOEKTHOM JEATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITCIIBHOMY TIOMCKY METOJOB PEHICHUS MPAKTUYSCKUX 3a7ad, MPUMEHCHUIO Pa3IMYHBIX METOJIOB
TTO3HAHUS.

3) pabora ¢ uHpopmMaunmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHMOpManuu (Hay4dHO-TIOMYJsApHAs JIUTEpaTypa XHUMHUYECKOTO
colepKaHusl, CIpaBOYHBIE MocoOus, pecypchl MHTepHETa), aHAIM3UPOBATh WH(OPMAIUIO PA3TUYHBIX BUAOB U (HOpM
MPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;



(GopMyIMpOBaTh 3alIPOCHl U IPUMEHATH Pa3INYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(POpMALK, HEOOXOAUMOH I
BBITNIOJIHEHMSI YU€OHBIX 3a/1a4 ONPECIEHHOTO THIIA;

IpUOOpeTaTh OIBIT KCIOJIb30BAHUSA HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MTOMCKOBBIX
CHUCTEM,;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeicTaBlieHUs UHPOpMauu (CXembl, TpaduKd, AUArpaMMBI,
TaOJIUIIbI, PUCYHKH U JAPYTHUE);

UCIOJIb30BaTh HAYYHBIH $A3BIK B KayecTBE CpPEJICTBAa MpU padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSTbH
MEXIpeIMETHbIE ((PU3NUECKIE U MATEMaTHYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00OpeBUATypbl, HOMEHKIIATYPY;

MCTIOJIb30BaTh U MPEo0Pa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgiaieHHe YHHUBEPCAJbHBIMU KOMMYHUKATUBHBIMHU JA€lCTBUAMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TE€Mbl B XOJE AMAJIOra W/WIM JUCKYCCUH, BBICKa3blBaTh HJIEH,
(bopMyIMpOBaTh CBOM MPEIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS IPEJIOKEHHON 3a]auu;

BBICTYIIaTh C MPE3CHTAIlMel pe3yabTaTOB IMMO3HABATEIBHON JEATEIBHOCTH, TOTYYCHHBIX CAMOCTOSITEIBHO WIIH
COBMECTHO CO CBEPCTHUKAMU IPH BBIMOJIHEHUH XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHIECKONH pabOThl MO MCCIIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3aly y4eOHOro npoekTa u (GopMyIrpoBaTh BbIBOJIbI IO pe3yibTaTaM MPOBEAEHHBIX
UCCIJIEIOBAaHUM MyTEM COTJIACOBAHMS MTO3UIIUHI B X0/1€ 00CYX/IeHUSI U OOMEHa MHEHUSMHU.

OBilaieHHe YHHBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMHU:

CaMOCTOSITENIFHO TIAHUPOBATH M OCYIIECTBISATH CBOIO TIO3HABATEILHYIO ICSITEFHOCTD, OTIPEeIiss €€ eI U 3a/1a4H,
KOHTPOJIMPOBATh W 1O MEpe HEOOXOAMMOCTH KOPPEKTUPOBATh MpejiaraeMblii alrOpUTM JEHCTBUN TMPHU BBITIOJTHECHUH
y4eOHBIX U HCCIEAO0BATENIbCKUX 3aad, BHIOMpaTh HanbOosiee d(HPEKTUBHBIA CIIOCOO UX pEHICHUsI ¢ Y4ETOM TOTyUCHUS
HOBBIX 3HAHHUM O BEIIECTBAX U XUMUUECKHUX PEAKIIHIX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOEH EATEIHLHOCTH Ha OCHOBE CaMOaHalln3a U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC



IIpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckast XUMHsD> OTPaKaroT:

C()OPMUPOBAHHOCTh MPEJICTABICHUM O XMMHMUYECKON COCTaBIIAIOIIEH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIU
XMMHUHA B TIO3HAHUU SIBJICHUM NPUPOABI, B (POPMUPOBAHUU MBIIIJIEHUS W KYJIbTYPhl JUYHOCTH, €€ (PYHKUIMOHAIBHOU
IPAMOTHOCTH, HEOOXOIMMOM Ui pEelIeHUs] TPAKTUYECKUX 33]1a4 U HKOJIOTMYECKM 0OOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIQ/ICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpasi BKIKOYAET: OCHOBOIIOJIAratoIIe MOHATUS (XUMUYECKUH IJIEMEHT,
aToM, OJJIEKTpOHHass o00O0JIoYKa aToMa, MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPHULATEIbHOCTh, XUMHUYECKAsl CBS3b,
CTpyKTypHas (popmyina (pa3BépHyTas U COKpali€HHasi), MOJb, MOJIIpHAs Macca, MOJSAPHBIA 00BEM, YIrIEpPOIHBII CKEJET,
(yHKUHOHATIBHAS TpyNna, paaukai, U30MepHs, H30MEPbI, TOMOJIOTMYECKUI Psil, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI U
a30TcoJiepKalllie COEAUHEHUSI, MOHOMED, TOJMMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COEUHEHUS); TEOPUU U
3aKOHBI (TEOpHUsl CTpPOEHUs opraHudeckux BemectB A. M. bytnepoBa, 3akOH COXpaHEHHS MacChbl BEILECTB);
3aKOHOMEpPHOCTH, CHUMBOJIMYECKMM SA3BIK XHMMHUH; MHUPOBO33PEHUECKUE 3HAHMs, JICXKAallMe B OCHOBE IIOHUMAaHUS
NPUYUHHOCTU M CUCTEMHOCTH XUMUYECKUX SBJICHHM, (PaKTOJOTMYECKHUE CBEJEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0e30MacHOM HCIOIb30BAHUH BAKHEUILIMX OPraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKON JESTEIbHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHHUM BBISABIATh XapaKTEpHblEe TPU3HAKU MOHSATHM, YyCTaHAaBIMBaTh HMX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOILIME IIOHATUSA IIPU ONMCAHMM COCTaBa, CTPOCHHUs U IPEBPAILECHUN OpPraHUYECKUX
COCIMHCHUH;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJHUKY JJII COCTaBJICHUS MOJIEKYJISPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (QOpMyJ OpPraHMYECKHUX BEIIECTB W YPaBHCHUN XUMHUYECKUX pPEaKIlui,
W3TrOTaBJIMBAaTh MOJEIHM MOJIEKYJl OPTraHWYECKUX BELIECTB Ul WUIIOCTPALMU MX XMMHYECKOTO M NPOCTPAHCTBEHHOI'O
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIIIEKHOCTh U3YUYEHHBIX OPraHMYECKUX BELIECTB M0 UX COCTaBY U
CTPOCHHUIO K OMNpPEAENIEHHOMY KJIACCy/Tpynie COeIuHEHUN (YrieBOAOPObl, KUCIOPOJ M a30TCOJEpKAIlUE COCIUHECHHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUsI), JaBaTh WM Ha3BaHUsl mo cuctematudeckol HomeHkiarype (IUPAC), a Ttaxxke
IPUBOJIUTH TPUBHAJIbHBIE HA3BAaHUS OTACIIbHBIX OPraHUYECKUX BELIECTB (3TWIEH, MPONMWIIECH, alleTHICH, STUIEHIJIMKOJIb,
rIMUepuH, ¢eHoln, (opMmanbleruy, aueTalbJeru]l, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBAas KUCJIOTa, [NII0K03a, PpyKTO3a, Kpaxmall, UeJUI003a, ININLHUH);



c(OPMUPOBAHHOCTh YMEHHS OIPEACTATh BUABI XUMHUUYECKON CBSI3M B OPraHUYECKHX COCIWHEHUSIX (OJWHAPHBIC U
KpaTHBIC);

c(OPMUPOBAHHOCTH YMEHHS MIPUMEHSTH TIOJIO’KEHUSI TECOPUH CTPOSHUSI OpraHndecKux BemecTs A. M. byTieposa st
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHUS MACChI BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKUE U XUMUUYECKHE CBOMCTBA TUITHMYHBIX
NpECTaBUTENICH PAa3TUIHBIX KJIAaCCOB OPTaHUYECKUX BEIIECTB (METaH, dTaH, dTHJICH, IPONWICH, alleTuiIeH, OyTanueH-1,3,
MeTuiI0yTaaueH-1,3, OeH30J7, METaHOJ], ATaHOJ, 3TUJICHTJIUKOJb, TJWLEPUH, (PEHOJ, aleTalbJeruja, MypaBbHUHAs H
YKCYCHasi KHCIIOTHI, TJIFOK03a, Kpaxmaj, LEJUTI0NI03a, aMHHOYKCYCHAasl KHCIIOTa), WIUTFOCTPUPOBATh TEHETHUYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSMH COOTBETCTBYIOITUX XUMHUYCCKUX PEAKITUH C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUYHUKH YTJIIEBOJIOPOIHOTO CHIPhs (He(PTh, MPUPOIHBIN Ta3, YroJib),
CIOCOOBI UX MIEPEPa0OTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM MPOBOJAUTH BBIYUCICHHUS MO XUMUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMHUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHMUS, UCIOJIb3yEeMbIX
B XMMUU TIPU U3YyYCHHUM BEIIECTB U XUMUYECKUX SIBJICHWN (HAOIIOIEHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJACIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS TPUHATUS PEIICHU B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMH U WX TIPUMCHCHHEM;

c(OpPMHPOBAHHOCT, YMEHUW COOJIOATh TMpaBWiIa TIOJH30BAHMS XHUMHUYECKOW TMOCYIOH W JIabOpaTOpPHBIM
o0opynoBaHMEM, a TaKXe MpaBUiia OOpaIEHHs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMHPOBAHHOCTh YMEHUN TUTAHHPOBATH M BBITIOJIHATh XUMHUYCCKUN SKCIEPUMEHT (IIPEBpAICHUS OPTaHHYSCKHUX
BCIIECTB MPU HArPEBaHUH, TIOJyUYCHHUE dTUIICHA U U3YYCHHE €T0 CBOMCTB, KAUECTBCHHBIC PEAaKIIMA OPTaHUYECKHUX BEIIECTB,
JeHaTypanus OCIKOB MPY HarpeBaHHH, I[BETHBIC PEaKIIMU OCIKOB) B COOTBETCTBHUHU C MPABHJIAMH TEXHUKH O€30TIaCHOCTH
npu oOpalieHHW C BEIIECTBAMH H JIAOOPATOPHBIM OOOPYAOBAHHEM, TPEJACTABIATH PE3yIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hOpPME 3aMKMCH YPAaBHEHHM COOTBETCTBYIOIIMX pEaKIuii U (HOpMyIupoBaTh BBIBOIBI HAa OCHOBE ITHX
PE3YJIbTATOB;



c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIIHMIO, MOJIyYaeMYyI0 W3 Pa3HBIX
MCTOYHUKOB (CpeICTBa MacCOBOM uH(popManuu, UHTEpHET U IpyTuX);

c(hOpMHPOBAHHOCTh YMEHUIN COOJI0O/IaTh MPaBUiia HKOJIOTHYECKHU 1EJIEeCO00pa3HOro MOBEACHHS B OBITY U TPYJIOBOM
NEATEITLHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBbS W OKPYKAIOIICH MNPUPOTHOW Cpeabl, OCO3HABATH OMACHOCTh
BO3JICHCTBHSI Ha )KMBBIC OPTAHU3MBI OTIPEACIEHHBIX OPraHUIECKUX BEIIECTB, TOHNUMAs cMbIc nmoka3arens [1IK, moscHaTh
Ha IpUMEpPax CocoObl YMEHBIIECHUS U TPEIOTBPAIICHUS UX BPETHOTO BO3JCHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIsi OOY4YaroIIMXCAd C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsS: YMEHHE MPUMEHSITh 3HAHUS OO0 OCHOBHBIX
JOCTYITHBIX METO[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUISL CIICTIBIX M CITA0OBUISAIIMX 00YUAIOIIMXCS: YMEHHUE UCII0JIb30BATh Pelibe(PHO-TOUCUHYIO cCUCTeMy 0003HaueHuit JI.
Bbpaitns nis 3anucu XxuMudeckux Gopmyl.
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MIPEICTABUTENH AJTKCHOB
[TpakTnueckast pabora Ne 1.
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Ankanuensl. byraguen-1,3 u
metunoyraguen-1,3. [lomyuenue
CHHTETHUYECKOTO KaydyKa M Pe3UHbI

https://m.edsoo.ru/437f83fa

10

AJIKHUHBI: COCTaB U OCOOCHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AleTuiIeH — NpoCTeUIIHt
MIPEACTABUTENh AIKHHOB

https://m.edsoo.ru/f25dffed

11
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12
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https://m.edsoo.ru/ba48c664

14
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https://m.edsoo.ru/397c2d83

15

[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: IPUPOIHBIN ra3 u
MOMyTHbIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ epepadoTKH

https://m.edsoo.ru/51fade52

16

KonTtponbHast pabota no pazaeny
«YTIeBOAOPOIBI»

https://m.edsoo.ru/1b2bcldd

17
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MCTAHOJI 1 5TaHOJI. BOI[OpO,[[Ha}I CBA3b

https://m.edsoo.ru/c21487e3

18

MHOroaroMHBbIE CIIUPTHI:

https://m.edsoo.ru/8f6435c8




STUJICHTJIMKOJIb U TTIMLICPHUH

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢du3nueckre 1 XUMHYECKHE CBOMCTBA,
MPUMEHEHHE

https://m.edsoo.ru/5126bc5e

20

Anpaeruapl: GopMaIbIeTUA U
areTanpaerng. Anerod

https://m.edsoo.ru/e34544ec

21

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIEC KUCIIOTHI: MypaBbUHAS
yKCYCHast

https://m.edsoo.ru/b4e183c2

22

[TpakTuueckast paborta No 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBD»

https://m.edsoo.ru/6¢86242¢

23

CTeapI/IHOBaSI K OJICMHOBAs KHCJIOTHI,
KaK IMPEACTAaBUTCIIN BbICIIIHUX
I(ap6OHOBI>IX KHUCIIOT

https://m.edsoo.ru/fe622475
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MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE

https://m.edsoo.ru/c1685d61

25

CrnoxHble 3(hUpbl KaKk MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(UpPOB

https://m.edsoo.ru/fbb68558

26

XKupsr: ruaponns, mpuMeHeHune,
Ouosoruueckas poiib KUpPOB

https://m.edsoo.ru/399f1ca8

27

YrieBosbl: coCcTaB, KiacCUpUKAITHSI.
Baxneiimme npeactaBuTeNN:
TJIF0K03a, PpyKTO3a, caxaposa

https://m.edsoo.ru/3¢527eb8

28

Kpaxman u nemnronos3a kak
IIPUPOJHBIE ITOTUMEPBI

https://m.edsoo.ru/d3aelc63

29

KonTtponsHast pabota o pazaeny

https://m.edsoo.ru/16634947




«Kucnopoaconepxaune
OpPTaHWYECKUE COCTUHEHUS/
Bcepoccuiickas mpoBepouHas pabota

30

OO0mast xapakTepuCTHKa
A30TCO/ICPKAIINX OPraHUYECKUX
coenuHeHUH / Beepoccuiickas
poBepovHas paboTa

https://m.edsoo.ru/d543f4c6

31

AMMHBI: METHJIAMHUH W aHUJIMH

https://m.edsoo.ru/649533ea

32

AMUHOKHUCIOTHI Kak aMm(pOoTepHbIe
OpraHUYECKHUEe COCTUHEHUS, UX
Oouonoruueckoe 3HadeHue. [lentuasr.
benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

https://m.edsoo.ru/54732128

33

OcHOBHbIE NOHATUSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN

https://m.edsoo.ru/cec68ba7

34

OcHOBHBIE METO/IbI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InacTmaccel, KaydyyKH, BOJIOKHA

https://m.edsoo.ru/46729785

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

1.1

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJU XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus MPAKTUYECKUX 3a7ad M OKOJOTMUYECKM OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenne cucremMoll XUMHUYECKHX 3HAHHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIararomue MOHATUS (Monekyua, BaJICHTHOCT,
ANEKTPOOTPULATEILHOCTb, CTENEHb OKUCIIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIJIEPOAHBIN CKEJET,
GyHKUMOHANbHAS ~ Tpylmna,  pajJukans,  H30Mepusi,  M30MEphI,
FOMOJIOTMUECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- U
a30TCOJEpXKAIINE COEAUHEHMsI, OMOJIOTMYECKH AaKTHBHBIE BEILECTBA
(yrineBogpbl, >KHUpPBI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COECIUHEHHUs); TEOPUM U 3aKOHBI (TeopHs
XUMHUYECKOTO CTPOCHUsI opranuueckux BemectB A.M. Byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH, (HaKTOJIOTHUECKUE
CBEIEGHUSI O CBOMCTBaxX, COCTaBe, IOJydeHMHM U 0e30macHOM
WCIOJIb30BAHUN  BaXXHEMIINX HEOPraHM4EeCKMX W  OPraHUYECKUX

BELIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YEIOBEKa

1.3

ChopmMHpoBaHHOCTh YMEHMH BBIABIATH XapaKTEpHbIE MPU3HAKU
MOHATUM,  yCTaHABJIMBAaTBL WX  B3aUMOCBS3b,  HCIIOJIB30BAaTh
COOTBETCTBYIOIIIME TOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COSTMHEHUIN

1.4

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMUYECKYIO CHUMBOIHUKY
JUISL COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpraHMYeCKHX BEIIECTB W YpaBHEHUU
XUMHYECKHUX PEAKIHI, M3TOTABIMBATH MOJCIH MOJIEKYJI OpTaHUIEeCKHIX
BEIIECTB JI WIITIOCTPALMA MX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUS




L.5

ChopMUpOBaHHOCTh ~ YMCHHH  yCTaHABIWBATh  IPHHAIJIC)KHOCTD
HU3YUYCHHBIX OPTraHUYCCKUX BCIICCTB IO HMX COCTAaBY U CTPOCHUIO K
onpeneaEHHOMY Kilaccy (TpyIie) COeIMHEHHH (yriieBOIOPOAbI,
KHCJIOPOA W a30TCOJICp)KAIME COCAMHEHUS, BBICOKOMOJICKYIISIPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHWs IO  CHCTEMaTHYECKOU

Homenknarype (IUPAC)

1.5

ChopmMupoBaHHOCTh YMEHHUS ONPEAEIATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHSI IPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUA MAaCChl BCUICCTB

YrneBoaopobl. Kucnopoaconep:xarue u a30TCOJIepKaLIUE

OpPraHn4CCKHUC COCAUHCHUA. BLICOKOMOJI@KYJIHPHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh yYMEHUN MNPUBOAMTH TpPUBHUAJIbHBIE Ha3BaHUs
OTJEJIbHBIX OPraHUYECKUX BEIECTB (STUJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKONb, TIULEPUH, (eHOd, (opMalbJeruj, areTainbIeru,
MypaBbHHAs KHCIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapHHOBas KHCIIOTa, TJIIOKO3a, (PpyKTO3a, Kpaxmai, MeJUTIII03a,

[JIMLKH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
pPa3IUYHBIX KJIAaCCOB OPraHMYECKHWX BEIIECTB (METaH, JTaH, STHUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, ATAHOJ, STUJICHTINKOIb, TJIHIEPHH, (EHON, aleTaabIerus,
MypaBbHMHAs M YKCYyCHasi KHUCJIOTHI, TJIOKO3a, KpaxMmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTL YMCHHUA HIUTIOCTPUPOBATH I'CHCTUUYCCKYHO CBSA3b
MCKAY TUITNYHBIMHA MNpeaACTaBUTCIIAIMHA Pa3JIMIHBIX KJIaCCOB
OpPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBECTCTBYIOIIUX XUMHUYCCKUX

PeaKIuii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMyII

24

CdopmupoBaHHOCTH yMEHUs XapaKTEpHU30BaTh HWCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBIN Ta3, Yroib), CIOCOOBI UX

nepepaboTKU U MPAaKTHYECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHUA U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaX HAYYHOT'O IMO3HAHHA, UCITIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




BEIIECTB W XUMHUYECKUX SBJIEHUU (HAOMIOIEHHWE, W3MEpPEHHE,
SKCIEPUMEHT, MOJICJIUPOBAHUE), HCITIOJIL30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS U TPUHATHS PEHIeHHWH B  KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECCTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHM COOJIFOATh TPaBHIA IOJb30BAHUS
XUMHYECKON TOCyIoi u 1ab0opaTOpHBIM OOOPYIOBaHHEM, a TaKKe
npaBmiia o0pallleHus: ¢ BEIIeCTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU

110 BBIIIOJTHCHHUIO J'Ia60paT0pHBIX XHMHUYECKUX OIIBITOB

33

CdopmupoBaHHOCTH YMEHUI TUTAHUPOBATH U BBIMOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpaLICHUS] OPraHUYECKUX BEIIECTB MIPH HAarpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMIPU HarpeBaHUH,
LBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C TMPABWIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU M JIaOOpATOPHBIM
o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyTUPOBATEH BHIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

34

ChopMupoBaHHOCTb YMEHHH MPOBOANUTH BBIYUCICHHS 10 XMMUYECKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJUYECTBA MCXOAHOTO BEIIECTBA WIIH
MIPOJYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO

13 UCXOJHBIX BEIIECTB WIH MIPOIYKTOB PEAKIIH)

3.5

ChopMupoBaHHOCTb yMEHUHI KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IMOJy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCTh yYMEHUH COOJIOAATh MpaBHJa SKOJIOTUYECKH
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKPYXKAOLIEH NPUPOIHOU
Cpelpl, OCO3HABaThb OMACHOCTb BO3JEHCTBUSI HA JKUBBIE OPraHU3MBI
ONpPEACIEHHBIX OPraHNYECKUX BELIECTB, TOHMMAsl CMBICI IOKa3aTels
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMW), TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEJIOTBPALLEHUS UX BPEIHOrO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘IeCKOﬁ XUMHHU

1.1

[Ipenmer opraHHYecKOM XMMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. TeopHs CTPOEHHS OpPraHUYECKUX

coequHenniit A.M. byrnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

1.2

CtpykTypHblE (OPMYJIBI OPraHUYECKHUX BEIIECTB. [ OMOJOTHS, H30MEpHUS.
XumH4ecKasl CBS3b B OPraHUYECKHUX COCJUHEHUSAX — OJMHAPHBIE U KpaTHbIC

CBA3H. HpeI[CTaBJ'ICHI/Ie 0 KJ'IaCCI/I(l)I/IKaLII/II/I OpraHM4YE€CKHUX BCHICCTB

1.3

Homenkiiarypa opraHuyeckux COCIMHEHHH (CHCTEMaTUyecKasl) U TPUBUAIbHBIC

Ha3BaHUS BaKHEUIIINX HpCIICT&BHTGJIGfI KJIaCCOB OPraHN4CCKUX BCUICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB M CTPOCHHME, TI'OMOJOTMYECKHH psaa. MeraH u draH —
IpOCTEHIINE NPEACTAaBUTEIN AlIKaHOB: (U3MYECKHE M XHMHUYECKHE CBOMCTBa
(peakuu 3aMeIlEHUs U TOpPEHMs), HAaxXOXJAEHUE B IMPUPOAE, IOJIyueHUE U

IIPUMEHEHHE

22

ANKEHBI: COCTaB W CTPOCHHUC, TOMOJIOTHYECKHUI pAd. OTHIIEH W INPOIMUWIICH —
HpOCTGﬁI.HHG MMpCACTAaBUTCIIN AJIKCHOB! (bPISI/I‘ICCKI/IC M XUMHUYECKHE CBOICTBa
(peaKIII/II/I THAPHUPOBAaHUA, TAJIOTCHHUPOBAHUA, TUApaTalllM, OKUCICHUA U

HOJII/IMepl/ISaIII/II/I), MOJIY4YCHHEC U IPUMCHCHUC

2.3

Ankanuensl: OyragueH-1,3 u MeTunOyraguen-1,3: cTpoeHue, BaxHeWIIHe
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

KaydyKa U pe3UHbI

24

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH psill. ALleTUIeH —
MPOCTEHIINM TPEICTAaBUTENIb AJIKHHOB: COCTaB, CTpO€HHE, (U3HUECKUE U
XUMHUYECKHE CBOWCTBA (peakluy TUApUPOBaHNUs, TAJIOT€HUPOBAHMS, THpATAIlUY,

FOpeHI/I}I), IMMOJIYYCHHUEC U ITPUMCHCHUC

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3NUYECKHE U XMMHUYECKHE CBOMCTBa
(peakuyy raJoreHMpoBaHMsI 1 HUTPOBAHUS), IOIy4YeHUE U puMeHeHue. Tomyout:
coCTaB, CTpoeHue, (u3MUecKhe M XHUMHUYECKHME CBOMCTBa  (peakiuu
raJJOTeHUPOBAHUS M HUTPOBAHMS), MOJIyYe€HHE M MpUMEHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAICKAIIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[TpupoHBIe HCTOUYHUKH YTIeBO0PO0B. [Ipupoanblii ra3 u nonyTHble HeTAHBIE
ra3sl. Hegtp 1 e€ mpoucxoxnenue. CrnocoObl nepepaboTku HE(PTU: MMEperoHka,
KPEKHUHT (TepMUYECKHM, KaTaauTHdeckuii), muponus. IIpoaykTel mepepaboTku

He(TH, UX NPUMEHEHHE B IMPOMBIIIEHHOCTH U B ObITy. KameHHBIH yroib u




MPOIYKTHI €r0 TIepepadoOTKH

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U 3TAHOJ: CTpOeHUE, PU3NUECKUE
H  XUMHYCCKHE cBOiicTBa  (peakuuu  C aKTUBHEIMM  METaJIaMHU,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), MpUMEHEHHE. BoIOpoJHBIE CBSI3U MEXKIY
MOJIEKYJJaMH COUPTOB. JlelicTBME METaHOJa M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOJIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO  IIEJTOYHBIMH  METaJJIaMH,
KauyeCTBCHHAs peakIMsi Ha MHOTOAaTOMHBIC CIUPTHI). JlecTBHE HAa OpraHu3M

YCJIO0BCKa. HpI/IMCHCHI/IC TIIMOEPHUHA U OTUJIICHITIUKOJIA

3.2

@DeHONT:  CTPOCHHE MOJICKYJbl, (U3WYECKHEe W XUMHYECKHE CBOMCTBA.

Tokcuunocts enona. [fpumenenne penona
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Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTHI: CTPOECHUE, (U3HICCKUE U
XUMHUYECKUE CBOMCTBA (PEAKIMU OKWCIICHUSI U BOCCTAHOBIICHUS, KAU€CTBECHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHUe

34

OAHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCyCHas
KHCIIOTHI: CTPOCHHE, (PU3MYECKHE U XMMHYCCKHE CBOMCTBA (CBOMCTBA, OOIIHE JIs
KJlacca KHUCJIOT, peakius dSTepuduxanuu), TMOIydeHHEe U MPUMEHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHUCIIOT. MBljIa KaK COJIM BBICIIUX Kap6OHOBbIX KHCJIOT, UX MOIOLIECC ﬂeﬁCTBHe

3.5

Crnoxnbie 3(UPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupon. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(uKaius yriaieBoaoB (MOHO-, AW- U MOJIMCAXapHJIbl).
I'moko3a — mpocredmmii MoOHOcCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3nyeckre 1 XuMHUYeCKe cBOMcTBa (B3aumoaencTeue ¢ ruapokcuiom Meau(Il),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBneHwue,
OpO’KeHHE TIIOKO3bl), HAXOXKJIEHHE B MNPUPOJE, MPUMEHEHUe, Ouosornyeckas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u Hesmiono3a Kak
IpUpOAHbIE MoauMepbl. CTpoeHHe KpaxMmana M Leuosio3bl. Pusznueckue u

XHUMHUYECKHE CBONCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKuC COCINHCHUA

4.1

AMHMHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHWYecCKHne coeauHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIuHA). buojormdyeckoe

3HaYE€HHE aMUHOKHUCIOT. IlenTuabl

4.2

benkn xak MNPpUPOAHBIC BBICOKOMOJICKYJISAPHBIC COCIAUHCHUA. HepBI/I'-IHaSI,

BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJKOB:




THAPOJIN3, A€HAaTypalusia, KaYCCTBCHHBIC PCAKI[UKU Ha Oenku

5 BBICOKOMOJIEKYIIIPHBIE COCIUHEHUS
OCHOBHBIC MOHSTHS XUMUHU BBICOKOMOJICKYJISIDHBIX COCAMHEHUI: MOHOMEp,
51 HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHD MOJMMEPH3AIIIH, CPEIHSS MOJICKYIIIpHAsT
' macca. OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJCKYISIPHBIX COCAMHCHUNA —
HOJIMMEPH3aLHs U TIOJIMKOHICHCAIINS
3KCHepI/IMeHTaJIbHBIe MCTOAbl H3YUYCHHUA BCHICCTB HU HUX HpeBpaH_[eHI/II\/JI:
5.2 O3HaKOMJICHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,

KayuyKkoB. [lomyuyeHne CHHTETHYEeCKOro KaydyKa U pe3uHbI

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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