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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro oOmero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI
denepanbHON 00pa30BaTENBbHON MTPOrpaMMbl CpEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIx B DenepanbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHuzauusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TonoXkeHui «Crtparerun pa3BUTHS BocnuTanus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIN
koHnentyanbHble ToyioxkeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeabHON OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTHU I1EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
Yel0BeKa, a TakKKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHUs CPEJCTBAMU YUEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nmporpaMme 10 XUMHUU C YYETOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened MW MPUHLNIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHAIBHOIO HAYYHOT'O MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHSA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEoOXOOUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOLKEHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBIAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMbI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HA  ONpeAeNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuu BeunlecTB. CBeneHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHn4ecKOod XUMHM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJOrMYEeCKHUE CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) O0yYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHeHHE (YHKIUI STOro 3akoHa — OT
00o0mIaroiei 10 0OBACHSIONMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH U
3aKOHOMEPHOCTSAX IIpoTeKaHus nonosiHdgercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBAIOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAHHIO YBAXXEHHUSI K IPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
IPUMEHATh €€ JUId IIONOJHEHHsI 3HAHUM, pEIIEHUS WHTEUICKTYaJbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux HAeH, TaKMX KaK: MAaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMI MEXKIYy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PEUICHUU 3KOJOTUYECKHUX Mpoldiiem, a
TaKke MpodieM cOepeKeHusl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaromMxcss NPUHATbIE MNPOrpPaMMOM IO XUMHUHU TOAXOAbl K ONPEIEICHUIO
COJlEp)KaHUSI M MOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBHI, UMeEIOIMX 0a30Bo€ 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku nH(pOpMaIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHus, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKHM 1ieJied HW3Yy4eHHUs NpelMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIEH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuud, HEOOXOJUMBIX Uil NpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsiay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMEeTa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OoJbllIeld CTeNeHH OTAAETCS  MPEeANOoYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHMS 3HAHUN W NPUMEHEHUS MX B PEalbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanrtanus oO0yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILEIOCS MHpA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl PAa3IU4HBIX BHIOB
NEeSATEIbHOCTH: PElIeHMs MpoOJeM, MOUcKa, aHainu3a U 00paboTKu MHQPOpMaLIUH,
HEOOXOAMMBIX [JIsl MPUOOPETEHUsl OIbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAJXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIUTAHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEIICHUU TI00ANBHBIX MpPoOsieM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKIX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe MNPUOOPETEHUs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«XuMHUsA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISETCS 00s3aTENbHBIM Y4EOHBIM
IPEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heemto).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpeameT opraHM4ecKOl XMMHH: €€ BO3ZHHMKHOBEHHWE, Pa3BUTHE M 3HAYEHUE B
MIOJIyYeHUM HOBBIX BELIECTB M MaTepuanoB. Teopus CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHbIE nojoxkeHUs. CTpyKTypHbIE (HOPMYIIbI
OpraHu4ecKux BemecTs. ['omomnorus, nsomepus. XUMU4ECKas CBA3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBinenne o KiaccupuKalMy OpraHMYECKUX BemecTB. HomeHkiarypa
OpraHUYEeCKUX COEIMHEHHMH (cHUCTeMaTH4ecKas) W TPUBHUAIBHBIE Ha3BaHUSA
BAKHEUIIUX MPEACTABUTENEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEpUMEHTAIIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX INPEBPALLCHUMN:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB M MaTepuajlaMu Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOJIOJACHUE W OINHUCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB IO IPEBPALICHUI0 OPraHUYECKUX BELIECTB IpPHU
HarpeBaHuM (IU1aBjieHre, OOYTIIMBAHUE U TOPEHNE).

YriaeBoaopoasl

AJIKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMUECKHA psAx. MeraH W 3TaH —
MPOCTEUILINE MPEICTABUTENN AaJIKaHOB: (PU3NYECKHUE W XHMMHUYECKHE CBOMCTBA
(peakuuy 3aMelIEHUs] M TOPEHMs), HAXO0XKJIECHHWE B NPUPOJE, IOIyYeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, FOMOJOTUYECKUNA PsiA. DTUIIEH U TPOINUJIEH —
MPOCTEUILINE MPEICTABUTENN AQJIKEHOB: (PU3NYECKHUEe U XHMMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUApPATALMH, OKHUCICHHUS U
MOJIMMEPHU3ALIUH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u wmerunOyraauen-1,3: crpoeHue, BaKHEUIINE
XUMHUYECKUE CBOMCTBa (peakuusi mnonumepuszanuu). I[lomydeHue CHHTETHUUYECKOIO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKHUM psii. ALleTUIICH —
OpOCTEHIINKA MpEeACTaBUTENb aJKUHOB: COCTaB, CTpO€HHue, (Qu3nueckue Hu
XUMHUYECKUE CBOMCTBA (pEakUuW THAPUPOBAHMS, TajJOr€HUPOBAHUS, THIpaTalliH,
rOpeHusi), NOJy4YeHUEe U TPUMEHEHUE.

Apenbl. beH3on: coctaB, crpoeHue, (U3MUYECKME W XHMMHUYECKHE CBOMCTBa
(peakuuu TaJOTeHUPOBAHUSA U HUTPOBAHUS), MOJYyYEHHE WU NpPUMEHEHue. 1oryon:
cocmas, cmpoenue, QuauyecKue u XumMuyecKue coUCmsa (peaKyuu 2an02eHupo8anHus



U HUMpoBawnus), nonyyeHue u npumeHenue. TOKCUYHOCTb apeHOB. [ eHeTmyeckas
CBSI3b MEXKY YTJI€BOJOPOAAMHU, IPUHAICKAIIUMHU K Pa3IMUHBIM KJIacCaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii Ta3 W NOMYyTHBIE
HedTaubie Ta3bl. HedTh M e€ mnpoucxoxaenue. CriocoObl mepepaboTku HeTu:
NEPEeroHKa, KPEeKUHT (TepMHUYECKHUH, KaTaJuTU4YecKuil), nupoius. I[IpoaykTsi
nepepaboTku HePTH, WX TMPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KameHHBIi
yToJIb U IPOAYKTHI €0 MepepadOTKH.

OKCIepUMEHTAIbHbIE METOAbl HW3YYEeHHS BEIIECTB U WX TMPEBpAIICHUN:
O3HAaKOMJIEHUE ¢ 00pa3llaMu IIacTMacc, KaydyKoB M pe3uHbl, kojuiekuuu «Hedptb» u
«Yronib», MOJACIMPOBAHUE MOJIEKYJl VYTIEBOJAOPOJOB U TajlOre€HONPOU3BOJIHBIX,
MPOBEJCHUE MPAKTUICCKON PabOTHI: MOTyUYeHHE ITUIICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakmuu (Mmaccbl, 00BEMa,
KOJINYECTBA MCXOJHOI'O BEIIECTBA WIIM IIPOAYKTAa PEAKLMM I10 HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIECTB MWIIH IIPOJYKTOB PEAKIUN).

KucJiopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. MeETaHOJI M JTAaHOJN: CTPOEHUE,
¢uznueckue W XMMHMUYECKHE CBOMCTBA (peaklUMW C aKTUBHBIMH METaJUIaMH,
rajJJor€HOBOJIOPO/IaMU, TOPEHHUE), MpUMEHEHHe. BomopoaHble CBSI3U  MEXIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIA M ATaHOJIA HA OPTaHN3M YEJIOBEKA.

MHoOroaroMHbl€ CIUPTHI. DTUJICHIJIMKOJIb U TIULEPUH: CTPOCHUE, PU3NUYECKUE
U XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMH  METajlJlaMH,
KAUeCTBEHHAs] pEaKklUsl Ha MHOTOaTOMHBIE CIUPTHI). JlelicTBME HA OpraHu3M
yenoseka. [Ipumenenne riomuepusa U TUIICHIJIMKOIIS.

®deHoN: CTpOCHUE MOJEKYJbl, (U3MYECKHE U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue penoa.

Anbnerupl U kemoHwvl. DopMabIeTu, alleTalblAeru: CTPOeHUE, PU3NIECKIe
U XMMHYECKHE CBOWCTBA (PEaKIMHU OKUCIEHUS M BOCCTAHOBJIIEHUS, KaUECTBEHHBIE
peaKLnn), NOJIy4eHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TpeebHbIe KApOOHOBBIE KUCIOTh. MypaBbuHasi U yKCyCHas
KHUCJIOTBI: CTpOeHUE, (U3MUYECKUE U XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOUIME AJIs
KJ1acca KUCJIOT, peakuus dTepudukaiim), nojyuyeHue u npumeHenrne. CreapuHoBas u
OJIEMHOBAsl KUCIIOTHI KaK MPEACTaBUTEIM BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, KX MOIOIIIEE ICUCTBHE.

Crnoxxnble 3Gupbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupel. ['maponusz >xupoB. I[lpumeHenue >xupoB. buonoruueckas poib
KHUPOB.

VYrneBoabl: cocTaB, Kinaccuukaius yriaeBoaoB (MOHO-, U- U MOJHUCAXapUIbl).
['moko3a — mnpocTedmmii MoOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,



dbu3nyeckue U XMMHUYECKHE CBOWCTBa (B3aumojeictBue ¢ ruapokcugom meau(ll),
OKHCJICHME aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBneHue, OpokeHHe
[JIIOKO3bI), HAaXOXJEHHE B TMPHUPOAE, NPUMEHEHHE, OWOJIOTUYECKAs pPOJb.
®otocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemmono3a Kak NpUpoAHblie NoauMepbl. CTpOEHHE Kpaxmala U
neunono3sl.  PDu3MuecKkue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THIpOJIu3,
KAueCTBEHHAs PEAKIUs C HOJOM).

OKCIepUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M UX MPEBPAIICHUIL:
NpoBe/ieHue, HaOJI0JICHUE U OIMCaHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHUE
CIUPTOB, KAuE€CTBEHHbIC PEAKUHUU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE STaHOJIa
okcunoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIMIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxkcumom wmenu(Ill), B3ammonelcTBUe Kpaxmajaa € HOJIOM),
MIPOBE/ICHHUE MPAKTHUUECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Beluucinenuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOJAYKTAa PEAKUUU IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOTYKTOB PEAKIINH).

A3oTcoeprkamue OpraHu4ecKue COeIMHEHHS.

AMHWHOKHUCIIOTHI Kak amM(OTEepHbIE OpraHUYecKue coenuHeHus. dusznueckue u
XUMHUYECKHE CBOWMCTBA aMMHOKHUCIOT (Ha mOpuMepe TiuilMHa). buonoruueckoe
3HaYeHUEe aMUHOKUCIOT. [lenTuasl.

benkn kak mNpUpOAHBIE BBICOKOMOJIEKYIJISIDHBIE coenuHeHus. llepBuuHas,
BTOPUYHAST M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEepUMEHTAIbHBIE METOJbl H3YYEHMs] BEIIECTB M UX MPEBPAIICHUI:
HaOJIIOZICHUE U ONMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusl OCIKOB MpPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TIOHSITHS XHMHHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIAHSS MOJEKYJApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIUMEPU3ALUS U TTOJIMKOHIECHCALIHS.

OKCIepUMEHTAIbHBIE METOJbl H3YYEHMs] BEIIECTB M WX MPEBPAIICHUI:
O3HAaKOMJIEHUE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC,
Kay4JyKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMeTHbIX CBA3€H NpHU U3yYEHNN OpraHnyecKkoi xumuu B 10
KJIACC€ OCYIIECTBIISIETCS] Yepe3 MCMOJIb30BAHME KaK OOUIMX E€CTECTBEHHO-HAYUYHBIX



HOHATHH, TaK U TOHSATHUN, SBISIOMIMXCS CHUCTEMHBIMHU JJISi OTHAENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOr'0 LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBbIC TOHATHUSA: SIBJICHHE, HAy4HBIN (haKT, rUmoresa,
3aKOH, TEOpHs, aHAIW3, CHHTE3, KIACCU(pHUKAIMS, NEPUOTUYHOCTb, HAONIIOJIECHHE,
M3MEpEHHUe, SKCIEPUMEHT, MOJIEIIMPOBAHHE.

dusuka: Marepus, SHEprus, Macca, aroM, JJEKTPOH, MOJIEKyJa,
HHEPreTUYEeCKU ypOBEHb, BEIIECTBO, T€N0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
bu3znyecKkre BeIMYMHBI U €AMHULIBI UX U3MEPECHUS.

buonorusi: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢dorocuHTe3, OHMOIOTMYECKH aKTHWBHBIE BellecTBa (OENKH, YIJIEBOIBI, JKHUPHI,
(dhepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TOPOJBI, IMOJIE3HBIE HCKOIMAeMBbIE, TOIUIMBO,
pecypehl.

TexHosorys: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAILHOTO MUTAHU, MOIOIINE
CpEICTBa, JIEKAPCTBEHHbIE W KOCMETMYECKHE IIpemapaTbl, MaTepuaibl U3
HCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XNMHNHA
HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOEHUS
OoOyJaronMMuUCs TPOrpaMM  CpeaHero oOmiero oOpa3oBaHus  (JIMUHOCTHBIM,
METarpeMETHBIM U NpeaMeTHbIM). HaydyHo-meTtomuyeckoil  OCHOBOWM IS
pa3pabOTKU TJIAHUPYEMBIX pE3yJbTAaTOB OCBOEHUS IMPOTPaMM CpPEJHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBMM C CHCTEMHO-AESITEIBHOCTHBIM TOAXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS NpeaMeTa «XUMHUS» Ha YpPOBHE CpPEIHETO
o011ero 06pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISIONINE:

OCO3HAaHHWE OOYYAIOIMIMMUCA POCCUMCKON TpaXKAaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEEICHUIO;

HaJM4Me MOTHUBAIMH K O0yUCHHUIO;

I[[eJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKN 0a30BOM HAYKH XUMUH;

FOTOBHOCTh M CHOCOOHOCTh OOYy4YalOMIMXCS PYKOBOJCTBOBAaThCA B CBOEHU
NEATEeIbHOCTU 1I@HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYIIAMH 1EJIOCTHOM
CHUCTEME XMMHUECKOro 00pa3oBaHMUs;



HaJIMYKUE MPaBOCO3HAHUSI IKOJOTMYECKOM KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh
LEJIN U CTPOUTH KU3HCHHBIC MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUSI TpeAMEeTa «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYeOHOM U BOCIUTATEIBHOM JNESITEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COIMOKYJIbTYPHBIMU, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTAMH U
ujearaMu POCCUIICKOTO TPaskJaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMU
W TpaBWIaM{d TOBEACHMS, CIOCOOCTBYIOIIMMHU TpOILEcCaM  CaMOTO3HAHMUS,
CaMOPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YYarOIIUXCS.

JIn4HOCTHBIE  PE3yJIbTaThl  OCBOCHUS  MpeAaMeTa «XUMHUS»  OTPaXKaroT
c(OPMHUPOBAHHOCTh ONBITA TMO3HABATEIBHOM M MPAKTUYECKON JEATEIBHOCTU
oOy4Jaronuxcsi Mo peain3aluy NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUsI 00YYarOUMMHUCA CBOMX KOHCTUTYIMOHHBIX IMpaB U OOS3aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEJCTABICHUSI O COLHMAIBHBIX HOpPMax MW MpaBUiIaX MEXKIUNIYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH MPHU CO3JAHUU yUeOHBIX
MIPOEKTOB, PEIIEHNN Y4€OHBIX M MO3HABATENbHBIX 3a7a4, BHIIIOJHECHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHUBBI, HaMEpPEHUS, JIOTUKY U
apTyYMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOU NESITEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

IEHHOCTHOTO OTHOILIEHHS K HWCTOPUYECKOMY M HAy4YHOMY HAacCJEAUIO
OTE€YECTBEHHOMN XUMUM;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTUYECKOIO
MPUMEHEHUS XUMHH, OCO3HaHUS TOrO, YTO JOCTHKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOMIOJCHUHN,  KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOUCKOB,
MIOCTOSIHHOTO TPyJAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCJIEIYIOUIEM aHAIU3e
nH(pOpMaIHU 0 MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CITOCOOHOCTH OLICHUBATh CUTYAIlMH, CBS3aHHBIE C XUMUYCCKUMU SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOpaJbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEIECHHE W IOCTYNKM CBOMX TOBapHIIEH ¢
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TMOCIEJACTBUM 3ATUX
MOCTYIIKOB;



4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 3M0pOBOTO W  Oe3omacHOro oOpa3a  KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3WYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOyoficHUs TIpaBUJl 0€30IacHOro0 OOpallleHWs ¢ BEIIECTBaMH B  OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTHM MPaBUJI  HUHAUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30macHOTO MOBEICHUSI B CUTYAIIUX, YTPOXKAIOIINX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAaHUS TIOCIEACTBUNA W HENPUSTHS BPEIHBIX MPUBBIYEK (yHmOTpeOieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIHCKON
JEeSITeIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACATEIHHOCTH;

YCTAHOBKM Ha aKTUBHOE yYaCTHE B PEUICHUU NMPAKTUYECKUX 3a7a4 COLMAIBbHOM
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY HU3Y4YEHHIO NMpodeccuil pa3iMyHOro poja, B TOM
YuCJIe Ha OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAHUHN 110 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY  HHJMBHIYAJIbHOW  TpPAaeKTOpUU
oOpazoBaHusi, Oyayien npodeccuu U peanusanuu cOOCTBEHHbBIX )KU3HEHHBIX IJIAHOB
C Yy4€TOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEM K XHUMHH, HWHTEPECOB W
MOTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU II€JIECO0OPAa3HOr0 OTHOUIEHUSI K TMPUPOJIe, KAaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU HAa 3€MIIE;

MOHMMAaHUsl TJ00AILHOTO XapakTepa »SKOJIOTHYECKUX MpoOseM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOW CPEIBI;

OCO3HaHUSI HEOOXOIUMOCTH MCTIOIB30BAHMS TOCTHIKCHUN XUMHH VIS PEIICHUS
BOIIPOCOB PAIMOHAIBLHOTO MIPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEINPUATHUS IEUCTBUM, PUHOCAILUX BPE OKPYKAIOLIEH ITPUPOJHON
cpene, YMEHHUs MPOTHO3UPOBATh HEOJArompUsITHBIE IKOJIOTHYECKHE TMOCIEACTBUS
NpEeANPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIIATh UX;

HaJlMyus Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJOTHUYECKON KYIbTYpHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTHYECKON HAIMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMH B MO3HABaTEJIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOM MPAKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOSTH UACOJIOTUU XeMohoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;



NOHMMaHUsl CHEUM(PUKH XUMUM KAaK HAyKd, OCO3HaHMA €€ poiau B
(GbOpMUPOBaHUN PALMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEIOCTHOTO
mpescTaBiIeHusT 00 OKPY’KaIoleM MHUpE KaK O €IMHCTBE MPUPOJBI M YEIOBEKa, B
NO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH U pEIHIeHHH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,;

yOEKIEHHOCTU B 0COO0OM 3HAYMMOCTH XUMUU JIJI COBPEMEHHOW IIUBUIIN3ALINHN:
B €€ I'yMaHHCTUYECKOW HANpPaBIEHHOCTH M BAXKHOW POJM B CO3JaHUHM HOBOW 0a3bl
MaTEpUaTbHONW KYJIbTYpPBI, PEHICHUH TI00AbHBIX MPOOJIEM yCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA — CBIPBEBOM, JHEPreTHMYECKOW, MHMINEBOW M DKOJIOTHYECKOU
0€30MacCHOCTH, B Pa3BUTHUH MEIULIMHBI, OOECIIEUEHUH YCIOBHUI YCIIEUIHOIO TpyJa U
AKOJIOTUYECKU KOM(POPTHOM KMU3HHU KAXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH: TIOHMMaHUsA CYIIHOCTH  METOJIOB
MO3HAHUS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOJIb30BATh
MOJly4yaeMble 3HaHMs JJIs aHaJIM3a U OOBSCHEHUS SIBJICHUM OKpY’KaIOLIEro Mupa U
IPOUCXOIAIINX B HEM HM3MEHEHUN, YMEHUS JelaTb OOOCHOBAaHHBIE 3aKIIIOYEHUS Ha
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbIO MOTYYEHUs JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIbHO ~HMCHOJb30BaTh XMUMHUYECKUE 3HAHUS AJis
pelieHus npo0yieM B pealibHBIX )KU3HEHHBIX CUTYALIMSX;

MHTEpECa K NO3HAHUIO U UCCIIE0BATENBCKON AESTEIbHOCTH;

FOTOBHOCTM U CHOCOOHOCTM K  HENpEepbIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHMI0, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMA [0 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpEeca K OCOOCHHOCTSM Tpyla B pazNu4HbIX cdepax MpodecCHOHAIbHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ysbTaThl OCBOCHUS Y4YEOHOro mpeamera «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIFOYAIOT:

3HAYUMBbIE TUISL dbopmHpoBaHUs MHPOBO33PEHNUS oOy4Jaronmxcs
MEXIUCIUTUITMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIE TOHSATHS, OTpPa)Karollue
LEJIOCTHOCTh HAay4yHOM KapTHHBI MHpa M CHEHUPUKY METOJIOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO, SHEPTHUs, SIBJICHHE,
MPOIIECC, CUCTEMA, HAayYHBIM (DaKkT, MPHUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOMIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJbHble yueOHbIe IeHCTBHUS (TO3HABAaTEIbHBbIC, KOMMYHUKATHUBHBIE,
perynaTuBHbIE), obecreunBaronye GopmMupoBaHrue (QYHKIIMOHAIBHON TPaMOTHOCTU
U COLMATbHON KOMIETEHIINN 00yYatomnuXcs;



CITOCOOHOCTh O0YYaOIIUXCS MCIO0JIb30BaTh OCBOEHHBIE MEXIUCIIUILIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHWS W  yHUBEpPCAIbHBIC  ydeOHBIE  JICWCTBHUS B
ITI03HABATEJIbHOW U COLMAIIBHOW MPAKTHUKE.

MertanpeaMeTHbIE pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBHUIMU.

OBaagenue YHHBEpPCAJTbHBIMHA yueOHbIMH NMO3HABaTEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJU3UPOBaATh MPoOIeMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpPENENATh UEIH JACATEIBHOCTH, 3aJaBasg IapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSA, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

UCIIO0JIb30BaTh MPU OCBOCHWM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XAPAKTEPHbIC IPU3HAKU TMOHATUM W YCTaHABJIMBATh HMX B3aWMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE TOHATHS IS OOBSICHEHHUS OTHEIbHBIX (PAKTOB M
SIBIICHMI;

BBIOMpPATh OCHOBAHUS U KPUTEPUH ISl KJlacCU(UKAIIUUA BEIIECTB U XUMUYECKHUX
peaKLnii;

yCTAHABIMBaTh  MPUUYMHHO-CICJACTBEHHBIC CBSI3M  MEXKIY  H3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHAYKTUBHbBIC, JCAYKTUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B PacCMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKJITFOUCHNS,

NPUMEHATh B IPOIECCE MO3HAHUS, UCIOJIb3YeMble B XMMHHU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, NMPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas GopmyJsia, ypaBHEHUE XUMUUECKON peaKiuu —
P pElICHUH Y4YeOHBIX IMO03HABATENIBHBIX M IPAKTHUYECKUX 3a7ad, IPUMCHSITH
Ha3BaHHbBIC MOJICJIbHBIE TPEJICTABICHUS JJIl BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUS BEIIECTB W XUMHYECKHUX
peaKLnil;

dbopMyIHpOBaThH 1ENIU U 33a]1a4U UCCIEAOBAHUS, UCIIOJIH30BAThH MOCTABICHHBIC U
CaMOCTOSITENILHO C(POPMYTUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI JjIsi (pOPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE IMPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS W NPOBEACHUS
VYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOIOMATh 33 XOJOM
poriecca, CaMOCTOATEIBHO IIPOTHO3UPOBATh €ro pe3yiabTar, (opMyJIupoBaTh



000O0IIEHUsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJITATOB HMCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJICITAHHON paboTe;

npuoOpeTaTh  OMBIT YYCHHUYECKOW  HUCCIIEIOBATENBCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSIBISITh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOUCKY
METOJIOB pEUICHUS IPAaKTUYECKHX 3a1ad, NPUMEHEHUIO pPa3JIMYHbIX METO/0B
MTO3HAHUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATHCS B  PA3IMYHBIX HUCTOYHMKAX uHPopManuu (HAy4dHO-
HOIYJIApHAs JIUTEepaTypa XUMUYECKOTO COAEPKaHUs, CIIPABOYHBIE TOCOOUS, PECYPCHI
WNuTepHera), aHamu3upoBaThb HMHQOpPMAIMIO  pa3IMYHBIX BHUJIOB U (opM
MIPEICTABICHUS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMyIMpOBaTh 3aPOCHl U MPUMEHATH PA3JIMYHBIE METOJbI NPH TOUCKE U
orbope wuHpOpManuu, HEOOXOAMMOM JJi1  BBIIOJHEHUS Y4YeOHBIX  3a7ay
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOUPATh ONTUMAIBbHYIO (POpMY MpeICcTaBICHU HHPOpMalUn
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYUYHBIN S3bIK B KaYECTBE CPEACTBA MPHU padbOTe C XUMUUECKOU
uHpopmanuen: NPUMEHATh MEXNpeaMeTHbIe ((U3MYEeCKHe M MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUYECKHE  CpPENICTBA
HaIJISITHOCTH.

OBiaieHUe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAa€MOH TEMbl B XOJE AHAJIOra W/WIA
JTUCKYCCUH, BBICKa3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHUSI NIPEUIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3E€HTALMENd PE3YJIbTATOB I103HABATEIBHON JEATEIBHOCTH,
MTOJIYYEHHBIX CAMOCTOSITEIBbHO MM COBMECTHO CO CBEPCTHUKAMM IPH BBIIIOJTHEHHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPaKTUYECKONM padoThl MO MCCIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajln3aluu y4eOHOro npoekra u (opMyaupoBaTh BHIBOIBI IO
pe3ynbTaTam NPOBEAEHHBIX HMCCIEIOBAHUN NMYTEM COTJIACOBAHUS MO3ULMN B XOJE
oOCcyXIeHHsI 1 0OMEHa MHEHUSMH.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITENIbHO IUIAHUPOBaTh M OCYLIECTBISTh CBOK TO3HABATEIbHYIO
NeSTENbHOCTh, ONpeaensas e€ Lenu M 3aJayd, KOHTPOJIMPOBATb M IO Mepe
HEOOXOJUMOCTH  KOPPEKTHUPOBATh MpEAJaraéMblii  aNroOpuT™M JACUCTBUNA TIpuU
BBITIOJTHEHUH y4e€OHBIX M HCCIEAOBAaTENbCKUX 3a/Jay, BbIOMpaTh Haubosee



3¢ pexTuBHBIN €cMOCOO WX pemeHuss ¢ y4E€TOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BEIIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYULIECTBJIATh CAMOKOHTPOJIb CBOEH AESATENBHOCTH HAa OCHOBE CaMOaHalIM3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHbIe pe3yabpTaThl OCBOEHUS Kypca « OpraHuyecKas XuMUsh» OTpaXkaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUM O  XMMHUYECKOM  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIM XMMHUHU B IMO3HAHUU SIBJICHUW MPUPOJIBL,
B (OpPMHUPOBAaHUU MBIIUICHUS W KYJbTYpPbl JUYHOCTH, €€ (YHKIHOHAJIHLHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsi PEIICHHUS MPAKTHUYECKUX 3a/lad M SKOJOTUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37J0POBBIO U PUPOIHOMN CPELIE;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHUM,  KOTOpas  BKJIFOYAeT:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHUUECKUN AJIEMEHT, aTOM, JIEKTPOHHAs 000JI04YKa
aToOMa, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, XHMHUYECKas CBS3b,
CTpykTypHasi ¢opmyia (pa3BEpHyTass M COKpall€HHas), MOJIb, MOJISIpHAs Macca,
MOJISIPHBIH  O0BEM, YIVIEpOAHBIA CKeNeT, (YHKIMOHANIbHAS TpyMIa, paaukal,
M30MEpHsI, U30MEPHI, TOMOJIOTHYECKHUI PsAJI, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA U
a30TCOAEpKAIME  COCNMHEHUS, MOHOMEDP, IMOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIMHEHHUS); TEOPUM U 3aKOHBI (T€OpUs CTPOCHHS
oprannueckux BemecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHMsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XHWMHHU;, MHUPOBO33PECHUECKHE 3HAHWU,
JIe)KAIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM,
(aKTOJIOrMYeCKHe CBEJICHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUH U O€30MacCHOM
WCIIOJIb30BAaHUU BAXXKHEHIIMX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JNEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh yMEHUH BBISBIATH XapaKTEpHbIE NPHU3HAKH TOHATHMH,
YCTAHABJIMBATh MX B3aUMOCBS3b, HUCIOJb30BATH COOTBETCTBYIOIIUE MOHSTUA IPU
ONMCAHUU COCTAaBAa, CTPOCHHUS 1 MPEBPAIICHUN OPTaHUYECKUX COCAUHECHUN;

c(hOpPMHUPOBAHHOCTh yMEHHUN WCIOJIb30BaTh XHMHYECKYI) CUMBOJHKY IS
COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) popmy
OPTraHUYECKUX BEUIECCTB U YPABHEHUM XMMHUYECKUX PEAKIINM, U3rOTaBIUBATH MOJIEIN
MOJICKYJI OPraHMYeCKUX BEHIECTB JUISI WJUIIOCTPAllUM MX XUMHYECKOTO H
IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJIC)KHOCTh HW3YYEHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaBY M CTPOCHHID K OIPEACIEHHOMY



KJIaccy/Tpynne coeauHeHud (YrJIeBOAOPOJbl, KHUCIOPOJ M  a30TcojiepiKallue
COCIMHEHUS, BBICOKOMOJICKYJIAPHbIC COEJWHEHHMs), JlaBaTh UM Ha3BaHHUS 110
cucrematndueckod HomeHkiarype (IUPAC), a Takke npUBOAUTH TpPUBHUAILHBIC
Ha3BaHUSl OTHAENbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, NPOMNUJICH, AalleTHJICH,
ATWICHIJIUKOIb, TIUUEPUH, (QeHOoJ, (opMallbIeTH, aleTalbJIerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KHUCIIOTA, IJIHOKO3a,
bpyKTO3a, Kpaxmai, eJUTI0JI03a, TIUIHIH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACIATh BHJIBl XUMHYECKOW CBSI3U B
OpraHUYEeCKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TMOJOKEHUS TEOPUH CTPOCHUS
oprannveckux BeniecTB A. M. bytinepoBa st 0ObsICHEHHS 3aBUCHUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (HU3UUECKUE
U XUMHYECKHME CBOWMCTBA THUIHYHBIX MPEICTABUTEIECH pPAa3IUYHBIX KJIaCCOB
OpraHUYeCcKUX BeIECTB (METaH, 9TaH, STUJICH, MPOMUJICH, alleTwieH, OyTaaueH-1,3,
MeTwiIOyTagueH-1,3, 6eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TJIUIEPUH, (HEHOI,
aneTanbAeru]l, MypaBbUHAsl U YKCYCHas KHUCJOTHI, TJIIOKO3a, Kpaxmall, LEeJII0JI03a,
AMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEX]Yy HUMU
YPAaBHEHHUSIMA  COOTBETCTBYIOIIUX XHUMHUYECKMX pEaKUUid C HCIOJb30BAHUEM
CTPYKTYPHBIX (HOpMYJT;

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh HWCTOYHUKHU YIJIEBOAOPOIHOTO
ChIpbs (HE(Th, NPUPOAHBIN Ta3, yrojib), CIOCOObI UX MEPEPadOTKU U MPAKTHYECKOE
MIpUMEHEHNE TTPOYKTOB MEPEePadOTKH;

c(OPMHUPOBAHHOCTh YMEHHH TPOBOAUTH BBIYUCICHHUS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM TIPOAYKTOB PEAKIIHH );

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOMW 3HAHWN 00 OCHOBHBIX METO/axX
HAay4YHOTO MTO3HAHUS, UCTIOIb3YEMbIX B XUMHU MPU U3YUEHUHN BEIIECTB U XUMHUUYECKUX
sABJIeHUN (HaOJIOACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE), UCIIOIh30BaTh
CHUCTEMHbBIC XUMUYECKHUE 3HAHUS JIJISl PUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUHN COOJIOATh TMpaBWja MOJB30BAHHUS XUMHUYECKOU
MOCYy/ION W J1Ta0OpaTOpHBIM O0OpPYJIOBaHHMEM, a TaKXKe NpaBuja OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSAMHU TO BBINOJTHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh U  BBIIOJHITh XHUMHYECKUN
AKCHEPUMEHT (IIpEBpAEHUsS] OPraHUYECKUX BEIIECTB MPU HArpEeBaHUU, MOTYyUYCHHE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAU€CTBEHHbIC PEAKIIMM OPIaHHMYECKUX BEIIECTB,



JeHaTypais OCJIKOB MPU HArpeBaHUM, IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU 0€30TIaCHOCTH MPU OOPAIIEHUH C BEIIECTBAMU 1 J1a00paTOPHBIM
000opyI0BaHUEM, TIPENICTABIATh PE3YIbTaThl XUMUYECKOTO JKCIIEPUMEHTAa B (opMe
3alUCH YPaBHEHUN COOTBETCTBYIOIIMX peakiuid W (HOpMyIUpoBaTh BBIBOJABI Ha
OCHOBE 3TUX P€3YJIbTATOB;

c(hOPMUPOBAHHOCTh yYMEHUN KPUTHUYCCKA aAHAJTU3UPOBATH XUMHUYECKYIO
uH(pOpMaIlMIO, TIONYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOU
uHpopmaruu, aTEpHET N IpYyTHX);

c(hOpMHUPOBAHHOCTH YMEHUU cobo1aTh npaBuia AKOJIOTUYECKHU
11eJ1eco00pa3HOro TMOBEACHUS B OBITY M TPYJAOBOM JEATCIBHOCTH B IIEIAX
COXpPAHEHHSI CBOEr0 3J0POBbsI M OKpPYXKAIOIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OTMACHOCTh BO3JICUCTBHS Ha KUBBICE OPTraHU3Mbl OMNPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MoHUMas cMbica mnokazatens [IJIK, moscHsaTh Ha mnpumepax crocoObl
YMEHBIIICHUS U MIPEAOTBPALICHUS UX BPEIHOTO BO3/ICICTBHS HA OPTraHN3M YEJIOBEKA;

JUIsi OOy4YaroIIMXCSd C OrPaHUYECHHBIMH BO3MOKHOCTSIMU 3J0POBBS: YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJAaX ITO3HAHUS BEIIECTB W
XUMHYECKHUX SBICHUM;

JUISL  CIENBbIX U CIa0OBUIMIIMX OOYYAIOMIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuid JI. bpaitnsg nms 3anucu XUMHYECKHX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

HaumeHoBaHue pa3iaesioB U TeM
Ne n/m
NMPOrpamMmmbl

KoJgnuyecTBo 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTH4eckune
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3zoBaTejibHbIE

pecypchl

Paspnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHH

[Ipenmer oprannueckoit XuMuu. Teopus

1.1
CTPOCHUS OPTAaHUYECKUX COCTMHEHUN A.




M. bytieposa

Hroro no pazgeny 3
Pa3nen 2. YraeBoaopoabt

2.1 [IpenenbHbie YrIeBOAOPOIbI — aJKaHbI 2

5 HenpenenbHbie yrieBogopoIbl: alKEeHbI, 6
' aJIKa/IMEHBbI, aJTKUHBI

2.3 ApomaTH4ecKue yriaeBog0pOabl 2

r4 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3
’ ux nepepaboTka
Hroro no pazgeny 13
Pasznea 3. Kucaopoacoaepsxammue opranndyeckue coeIuHeHust

3.1 Cnuptsl. Oenon 3

39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7
' CroxHbie 3QUPBI

33 VYrineBoasl 3
Hroro no pazneny 13
Pa3nen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus1

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA

5.1 ‘ [Inactmaccel. Kayuykn. BonokHa 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
IIpeameT opraHudeckoil XMMHH, €€
1 pelt P 1 0 0 https://m.edso0.ru/9184b457
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopus cTpOeHUST OpraHUISCKUX
2 coenuHeHuil A. M. bytiepoBa, €€ OCHOBHBbIE 1 0 0 https://m.edsoo.ru/4c74baa7
MTOJI0KCHUS
[IpencraBnenne o knaccudpukanum
opranuydeckux BemiecTB. HoMeHkiaTypa
3 P o P 1 0 0 https://m.edsoo.ru/d32178fb
(cucTemaTH4ecKasi) ¥ TPUBHAIbHBIC Ha3BAHUS
OpraHUYECKUX BEIECTB
AJKaHBI: COCTaB U CTPOEHHE,
4 . P 1 0 0 https://m.edsoo.ru/dbbea761
TOMOJIOTUYECKHH Pl
MeTtaH 1 3TaH — OPOCTEUIIINE
5 P 1 0 0 https://m.edsoo.ru/6edcc394
MIPEICTABUTENH AJTKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 0 0 https://m.edsoo.ru/6bl4aflc
OTHUJICH U TIPOTUJICH — MPOCTEHIIHE
7 P p 1 0 0 https://m.edsoo.ru/324d177¢
MIPEICTABUTENH AJIKCHOB
[Ipaktraeckas padorta Ne 1. «IlonydeHnue
8 P P . i 1 0 1 https://m.edsoo.ru/d6¢45517
ATUJIEHA U U3YyYEHUE €r0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lonyuenue 1 0 0 https://m.edsoo.ru/437f83fa

CUHTCTUYCCKOI'O KaydyyKa U PC3UHbI



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517
https://m.edsoo.ru/437f83fa

10

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOSHHUS,
TOMOJIOTUYECKUH psill. ALIETUIIEH —
MPOCTEUIIINNA MPE/ICTABUTEIb AIKHHOB

https://m.edsoo.ru/f25dffed

11

12

13

Brruncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

ApeHbl: 6eH30J1 1 TOJTYOJ. TOKCHYHOCTD
apeHoB

I'eneTnyeckas cBs3b YrieBogoponos,
MMPpUHAICKAIIUX K pa3JIMYHBIM KJIaCCaM

https://m.edsoo.ru/498fe87b

https://m.edsoo.ru/589d3ddd

https://m.edsoo.ru/ba48c664

14

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

https://m.edsoo.ru/397¢2d83

15

16

[IprpoaHbIC HCTOYHHUKHU YTIIEBOAOPOIOB:
NPUPOJHBIH ra3 v MONYTHBIC He(TAHBIC ra3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
KonTponsHas paboTa no pasaeny
«YTIEeBOIOPOIBI»

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

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

17

HpelleJ'II)HI)Ie OAHOATOMHBIC CIIMPTHI:
METAHOJI 1 5TAaHOJI. BOJIOpOI[HaH CBA3b

https://m.edsoo.ru/c21487e3

18

19

MHOroaroMHbIE CIUPTHIL: ITUICHTIUKOIb U
TJIMLEPHUH

@deHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKUE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

https://m.edso00.ru/8f6435c8

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

20

Anpneruapl: GopManbAeTUI U alleTaIbACTH/I.
Aneron

https://m.edsoo.ru/e34544ec

21

22

OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAsI U YKCYCHas

[IpakTuueckas padora Ne 2. «CBolicTBa

https://m.edsoo.ru/b4el183c2

https://m.edsoo.ru/6¢c86242¢



https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8
https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/6c86242e

pacTBOpa YKCYCHOM KHCIOTBI»

23

24

CTCapI/IHOBaH n OJICMHOBAasi KMCJIOThI, KaK
MNpEaACTAaBUTCIIN BBICHINX Kap60HOBLIX KHCJIIOT

MpbU1a KaK COJIM BBICHITUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIIee ASHCTBHE

https://m.edsoo.ru/fe622475

https://m.edsoo.ru/c1685d61

25

CrnosxxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIOKHBIX

3¢hupoB

https://m.edsoo.ru/fbb68558

26

27

28

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYraeBoJbl: cocTaB, KilacCU(pUKaLUs.
Bakneiimme npeacTaBuTeNu: III0K03a,
dpykTo3a, caxaposa

Kpaxman u nemnonos3a Kak IpupoHbIe
HOJIMMEPBI

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

https://m.edsoo.ru/3¢c527eb8

https://m.edsoo.ru/d3aelc63

29

KontponbHas padoTa mo pazaeny
«Kucnopoacoaepxaiine opraHuueckue
coenuHeHus»/ Beepoccuiickas nmpoBepovHas
paborta

https://m.edsoo.ru/16634947

30

31

OOGm1as xapakTepucTUKa a30TCOIep KaIINX
OpraHWYEeCKUX coenuHeHui / Beepoccuiickas
poBepoyHas paborta

AMMHBI: METHJIAMHUH B aHWJINH

https://m.edsoo.ru/d543f4c6

https://m.edsoo0.ru/649533ea

32

AMUHOKHCIOTHI Kak aM(pOTepHbIE
OPraHUYEeCKHE COCTMHEHUS, NX
ouonornueckoe 3HaueHue. Ilentuanl. benku
KaK IPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE
COE€IUHEHMUS

https://m.edsoo.ru/54732f28



https://m.edsoo.ru/fe622475
https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fbb68558
https://m.edsoo.ru/399f1ca8
https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/d3ae1c63
https://m.edsoo.ru/16634947
https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28

33 OCHOBHBIC HOHATH XHMHH . 1 https://m.edsoo.ru/cec68ba7
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUIN
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1 https://m.edsoo.ru/46729785
[IimacT™Maccsl, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITIPOT'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi

1

Teopernueckre OCHOBbI OPraHNYECKOW XUMHUU

1.1

1.2

CdhopmupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKON
COCTaBJIAIOLICH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMUU
B TO3HAHUM SIBJICHUN NPUPOJBI, B (POPMUPOBAHUU MBIIIJICHUS U
KyJlIbTYpbl  JIMYHOCTH, €€  (YHKUMOHAIbHOM TIPaMOTHOCTH,
HEOOXOAUMOM Il PEUICHUST MPAKTUYECKUX 3a/1a4 U HKOJOTHUECKH
00OCHOBAaHHOTO OTHOILEHHSI K CBOEMY 3J0POBBIO M IPUPOAHOM
cpene

Bnagenue cuCTeMOM XUMHUYECKMX 3HAHUHM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarIue HIOHSTHSA (Monekyua, BaJICHTHOCTD,
ANEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCICHUS, XMMUYECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIM OOBEM, YIJIEPOJHBIM CKEJET,
(GyHKUMOHANBHAS ~ TpyINna, paaukal, H30MEpHs, H30MepbI,
TOMOJIOTUYECKUN PpALl, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOI- H
a30TcOJepKallie COETUHEHMS, OMOJOTUYECKH aKTHBHbBIE BEIIECTBA
(yrneBoabl, JXUpBI, O€IKH), MOHOMEp, IOJHUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUM U 3aKOHBI
(Teopusi XMMMYECKOT'O CTPOEHHMsI OpraHM4eckux BemecTB A.M.
BbytnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XHMMHH,
(aKTOJIOTMUECKUE CBEJCHMS O CBOMCTBAX, COCTaBE, MOIYYEHUH H
0€30IaCHOM ~ UCHOJb30BAaHUU BAXHEUIIMX HEOPraHUYECKUX U
OpPraHMYECKHUX BEUIECTB B OBITY M NPAKTUYECKOH AESITEeIbHOCTU

YCJIO0BCKa

1.3

1.4

CdopmMupoBaHHOCTh YMEHUI BBISABIATH XapaKTEpHbIE NpPHU3HAKU
MOHATUM, YCTAHABIMBAaTH HMX  B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME IMOHATUA IIPU ONMCAHUU COCTaBa, CTPOEHUSA U

HpCBpaH_ICHI/II‘;I OpTaHUYCCKUX COEIMHEHUI

chOpPMUPOBAHHOCTh ~ YMEHUH  HUCHOIB30BaTh  XHMHUYECKYIO
CUMBOIIMKY [UUISl COCTABJICHUSI MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHON) (HOPMYS OPTaHMYECKUX BEIECTB

YPaBHEHNH XUMHUYECKHUX PEAKIIMM, N3rOTABINBATh MOJEIN MOJIEKYJI



OpraHUYCCKUX BCHICCTB JId WUIIOCTPpALMU HX XHMHUYCCKOTO U

IIPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

ChopMupoBaHHOCTE YMEHHH YCTaHABJIMBATH TMPUHAIJICHKHOCTH
M3yYEHHBIX OPraHUYECKUX BELIECTB 110 UX COCTaBY U CTPOCHUIO K
onpeAenéHHOMY Kiaccy (Tpymmne) coeluHEeHUN (YriieBOAOPOIbL,
KHCJIOPOJl U a30TCOJAEPIKAIINE COEIMHEHUS, BBICOKOMOJIEKYIISIPHbIE
COCIMHEHMS), JaBaTh WM HAa3BaHMUS IO CHUCTEeMaTHYECKOMN

nomenkiarype (IUPAC)

1.5

1.6

ChopmMupoBaHHOCT YMEHHUS ONPEAEATh BUIIbI XUMHUUECKON CBSI3U

B OpraHMYECKUX COCTUHEHUSIX (OJUHApHBIE U KPAaTHbIE)

ChopMHpOBaHHOCTh yMEHUS MPUMEHSTH: TMOJIOXKEHUS TEOpUHU
CTpoeHHs opranuyeckux BemecTB A.M. byriepoBa ans
OOBSCHEHHUS] 3aBUCHMOCTH CBOWMCTB BEIIECTB OT KX COCTaBa M

CTPOCHUS; 3aKOH COXPAaHCHUA MACChI BCUICCTB

Yraesogoponel.  Kucnopoacoxepxamue ¢ a30TCOAEpKalIUe

OpPraHn4CCKHUC COCAUHCHU . BLICOKOMOJI@KYJ'IHPHLIC COCANHCHUA

2.1

CpopMUpOBAaHHOCTh YMEHUH NPHUBOJUTH TPUBUAIBHBIC HA3BAHUS
OTJICIbHBIX OPTaHMYECKUX BEIIECTB (STHJICH, MPOMUIIEH, alleTHIICH,
ATWJICHIJIUKOJIb, TTUIEpUH, (eHol, GopManbIeru, aleraibIaeru,
MypaBbHMHAs KHUCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAs KHUCIOTA,
CTeaprHOBasl KUCIIOTa, TJIFOKO3a, (PPyKTO3a, Kpaxmal, IeJUTI0JI03a,

TJTALIVH )

22

23

CdopmMHupoBaHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHE,
¢u3nuecKre U XMMUYECKHUE CBOWCTBA THIHMYHBIX MpeCTaBUTENEH
Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEUIECTB (METaH, ATaH, ITUJIECH,
MPOTWICH, aneTusieH, OyraaueH-1,3, metundyraauen-1,3, 6eH3omn,
METaHOJI, 3TaHOI, STUJICHTJIMKONb,  TJIHUIEPHH, denon,
alleTanpleru], MypaBbUHAs U YKCYCHas KHCJIOTHI, TJIOKO3a,

Kpaxmall, [eJUTF0J103a, aMUHOYKCYCHasl KMCII0Ta)

C(I)OpMI/IpOBaHHOCTI) YMCHHUA UIUIIOCTPHUPOBATH T'CHCTUYCCKYIO
CBA3b MCXKAY THUIIMYHBIMU MPEACTABUTCIISAIMU Pa3JIMYHBIX KJIaCCOB
OpraHU4YCCKUX BCIICCTB YpaBHCHHUAMU COOTBETCTBYIOIIIHUX

XUMHUYECKHUX PEaKIHil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMYIT

24

ChopmMupoBaHHOCTH ~ YMEHHUS ~ XapaKTepHU30BaTb  UCTOYHUKHU
YTJIEBOJOPOIHOTO ChIpbs (HE(PTh, MPUPOAHBIN ra3, yroiyb), CiocoObl
UX TepepaboTKM U NPAKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu




XUMHUA U KU3HL. PacuéTerl

3.1

3.2

33

34

3.5

3.6

ChopMupoBaHHOCTh yYMEHHMH BIIAZETh CUCTEMOH 3HAHHWHA 00
OCHOBHBIX METOJ[aX HAYYHOTO MO3HAHMSA, UCIIOJIB3YyEMbIX B XUMHHU
IpU W3YyYCHUW BEIIECTB M XMMHYECKHX SIBJICHUH (HaOmoneHue,
U3MEpEHUE, OJKCIEPUMEHT, MOJCIUPOBAHME), HCIIOJIb30BaTh
CHCTEMHBIC XHUMHMYECKHE 3HAHMA JJIs TPUHATHS pPEUICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYAIMAX, CBA3aHHBIX C BEIICCTBAMH U

X IPUMCHCHHUEM

ChopMUpOBaHHOCTh YMEHHI COOJIONATh TpPaBUIIA IOJIb30BAHHS
XUMHYECKON MOCYAON U JTaOOpaTOpHBIM OO0OPYIOBAHHEM, a TAKKE
mpaBwia oOOpamieHWsi C BEIIECTBAMH B COOTBETCTBUU  C
WHCTPYKIUSAMHU TIO BBIIMOJIHEHHIO JIAOOPATOPHBIX XHUMHYECKHX

OIIBITOB

ChopMupOBaHHOCTb ~ YMEHHUH  IUIAHUPOBaTb U BBINOJHSATH
XMMHUYECKHI SKCHEPUMEHT (IPEBpaIleHHs OPraHUYECKUX BEIIECTB
IIpU HArpeBaHMM, IIOJIYYEHUE ITWICHA U W3YYEHUE €r0 CBOMCTB,
KauCCTBCHHBIC PCAKIHUHU OPraHU4YCCKUX BCHICCTB, ACHATypalud
OeNKOB TpH HAarpeBaHWM, LBETHbIE pEaKIuu OENKOB) B
COOTBETCTBUM C TIpaBWJIaMU TEXHUKM OE30MIACHOCTH  IPH
oOpallleHuu C BELIEeCTBAaMU M JIaOOpaTOpHBIM OOOpYIOBAHUEM;
OpeACTABIATE PE3YJIbTAThl XMMUYCCKOTO 3KCIICPUMCHTA B cpopMe
3allUCH YPaBHEHHUH COOTBETCTBYIOIUX PEaKIUH U (OpMYIHPOBATH

BBIBOJIbI HA OCHOBC 3THUX PE3YJIbTATOB

ChopMUpOBaHHOCTb ~ yMEHHUIl  MPOBOJUTH  BBIUUCIEHHUS IO
XUMHUYECKUM YPABHEHMSIM (Macchl, 00bEMa, KOIMUYECTBA UCXOIHOTO
BELIECTBA WJIM MPOJYKTa PEaKklUu MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU IPOIYKTOB
peaxiun)

ChopMUpOBaHHOCTb ~ YMEHMH  KPUTHYECKH  aHAJIU3UPOBATh
XUMHUYECKYI0 HH(OpPMAIHIO, MOITy4aeMy0 U3 Pa3HbIX MCTOYHHKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

CopMHUpOBaHHOCTH YMEHHUN COOJIIOAATh TPAaBWIIA JKOJIOTHUYECKH
1enecoo0pa3Horo MoBeAeHUS B OBITY M TPYIOBOM NEATEIbHOCTH B
LEJIAX COXPAHEHHUSI CBOETO 3/I0POBbS M OKpY’Karolled HpUpOAHOM
Cpenbl, 0CO3HAaBaTh OMACHOCTh BO3ACUCTBHS Ha JKUBbIE OPTaHU3MBI
OHpG}ICJ’IéHHLIX OpTraHUYCCKUX BCUICCTB, IIOHUMast CMBICJI

nokazarenss [IJIK (mpenenbHO [OMyCTUMOW — KOHIEHTpALUM),



MOSICHATH Ha MpUMepax CIOCOObl YMEHBILIECHHS U MPEIOTBPAILECHUS

X BpEAHOI'O BO3HCﬁCTBHH Ha OpraHu3M 4€JIO0BCKa

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon
1

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

Teopernueckre OCHOBBI OPraHUYECKOW XUMHH

1.1

IIpenmer oprannveckor XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHHE B
MOJYYECHUH HOBBIX BEILIECTB U MAaT€pUANIOB. T€OpHUsl CTPOCHUS OPraHUYECKHUX

coenuHeHuit A.M. BytnepoBa, €€ OCHOBHBIE MOJI0KEHHS

1.2

1.3

CrpykTypHble (OPMYJIBl OPraHUYECKHX BEIIECTB. | OMOJOTHS, H30MEpHs.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCIUHEHHAX — OAUHAPHBIC U KPAaTHBIC

cBsi3u. [IpencraBienue o Ki1accu(pUKAIMA OPraHUIECKUX BEIECTB
HoMeHknaTypa  OpraHM4eckMx  COEAMHEHHMH  (cUcTeMaTHuecKkas) H
TPUBUAIbHBIE HA3BaHMSI BaXKHEUIIUX MPEICTaBUTENEH KIIacCOB OpraHMYEeCKUX

B€IICCTB

YrneBoropoasl

2.1

2.2

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYecKHil psa. MeraH u 3TaH —
IpocTelIIne MpeJCTaBUTENN alIKaHOB: (PU3MYECKHEe U XMMHUYECKHE CBOMCTBA
(peakMM 3aMeIleHUs] M TOPEHHUs), HAXOXKJEHHE B MPUPOJE, MOJIyYeHUE U

IIPUMEHEHHE

AJTIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUHN psAf. DTUIIEH U HPONWIEH —
IpOCTeHIINe MPEACTaBUTENN AIKEHOB: (PU3NYECKHEe M XUMHUYECKUE CBOICTBA
(peakuuy THAPUPOBAHUS, TaJOTC€HUPOBAHUS, TUApPATALUH, OKUCICHHUS W

HOJ'II/IMepI/IBaI_[I/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

2.4

Ankanuensl: Oyraauen-1,3 u MerunOyraguen-1,3: crpoeHue, BaxHeine
XUMHYECKHE  CBOMCTBAa  (peakuus  IOJMMEPHU3ALUH). ITonyuenune

CHHTETUYECKOIO KayuyyKa U pe3UHbI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUA, TOMOJIOTMYECKHI pAA. AI_ICTI/IJ'IGH




2.5

2.6

3.1

— MPOCTEUIINIA TPEeNCTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKUE U
XMMHUYECKHE CBOWCTBA  (peakuuu THJIPUPOBAaHUS, TallOTCHUPOBAHUS,

TUApaTalu, TOPEHHUs ), TOTyYeHUE U IPUMEHEHHE

Apenbl. benson: cocra, crpoeHue, ¢u3NYECKHE U XMUMHUYECKHE CBONCTBA
(peakuuy TaJOreHUPOBAHUS M HUTPOBAHUS), MOJYyYEHUE U HPUMEHEHUE.
Tomyoun: cocraB, cTpoeHue, PU3NUECKHE U XUMHUYECKHUE CBOMCTBA (pEaKIuu
raJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJIyY€HUE U IIPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnueckas CBSI3b MEXIY YIJI€BOJIOPOAAMHU, MPUHAMICKAIIUMU K

Pas3JIMYHbIM KJIaCCaM

[IpuponHblE HCTOYHUKH YIJIEBOAOpPONOB. IIpuponHslii ra3 M IMOIYTHBIE
HedTsHbIe ra3el. HedTh u €€ npoucxoxaenue. CriocoObl nepepadoTKu HEPTH:
NIEPErOHKA, KPEKUHI (TEPMHUYECKHUM, KaTaauTHUuecKuil), nupoaus. IIpoaykrsl
nepepaboTku HepTH, UX MPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KaMeHHBI# yroib U MpOayKTHI €ro nepepadoTKu
Kucnopoconepxaiue opraHn4eckiue CoeIMHEeHUs

IIpenenbHble OQHOATOMHBIE CHMPTBL. MeETaHON M 3TAHON: CTPOEHHUE,
¢usznuyeckue U XMMHUYECKHE CBOMCTBA (pEakUuu C aKTUBHBIMM MeTallIaMH,
raJIoreHOBOJIOPOAMU, TOpEHHUE), NMpUMEHEHHE. BoJoposHbIE CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OpPraHU3M 4eJIOBEKa.
MHoroaromusle  COUPTBl. OJTWICHIVIMKOJAbL W  TIULEPHUH:  CTPOEHHUE,
¢usznyeckue M XUMHYECKHE CBOMCTBA (B3aMMOJEWCTBHUE CO IIEJTOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl PeaKiisl Ha MHOIOaTOMHbIE CIUPTHI). JlelicTBre Ha

OpTraHu3M YCJIOBCKaA. HpI/IMeHeHI/Ie TJIIMOCPUHA U OTUJICHTJINKOJIA

3.2

®deHOoJI: CTPOCHHE MOJEKYNbl, (QU3NUECKHE ¢ XUMHUYECKHE CBOWCTBA.

Tokcnunocts enona. [Ipumenenue penomna

33

3.4

3.5

Anpneruapl ¥ KeToHbl. Dopmanbpaerun, — aneTalblIeTH]:  CTPOEHHUE,
duznueckue M XUMHYECKHE  CBOMCTBa  (peakIMud  OKHUCIEHUS W

BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIY4YCHHUEC U ITPUMCHCHUC

OnHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (CBOMCTBA, 001IKe
JUIsL KJlacca KHUCJIOT, peakiusi 3Tepu(uKalvu), MOIydeHHE U MPUMEHEHHUE.
CreapyHOBass M OJIEMHOBAas KUCJIOTHl KAk MPEACTaBUTENN  BBICIINX
KapOOHOBBIX KHMCIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIeE IEUCTBUE

Crnoxuble 3(uUpB Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uiaponus
cnoxHbIXx  3¢dupoB. Kupsl. T'mapomus xupoB. IlpumeHeHHEe KUPOB.

buonorunueckas poJib JKHPOB



3.6

YrineBoapl:  cocTaB, KIacCH(pUKalUs  YrIeBOAOB  (MOHO-, TU- U
nojucaxapuapl). [Joko3a — mpocTeimuii MOHOcCaxapua: OCOOCHHOCTH
CTPOCHUSI MOJICKYJIbI, (PU3HUECKUE U XMMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBHEC
¢ ruapokcuaoM wmenu(Il), okuciIeHHe aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepebpa(l), BocctaHOBIIEHNE, OPOKEHHE TITFOKO3bI), HAXOXKACHUE B TIPUPO/IE,
npuMeHeHune, Ouosorndeckas poib. DotocuHTe3. DpykTo3a Kak H30MEp
roKo3bl. Kpaxman W mesmnosno3a Kak NpuponHbie monuMmepbl. CTpoeHue
Kpaxmaljia ¥ IeJUTF0JIo3bl. Du3nuecKkne M XMMUYECKUE CBOWCTBA Kpaxmala

(Truaponu3, KauecTBEHHAs! PEaKIUs C UOJAOM)

A3oTcozeprkale OpraHn4eckue CoeAMHEHNS

4.1

4.2

AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHHYecKue coeAnHeHus. dusnueckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonornyeckoe

3HaYeHHUE aMUHOKMCIIOT. [lenTuabl

benku kak NPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCOAUHCHUS. HepBI/I‘IHa}I,
BTOpHUYHAaA U TpETUYHAsI CTPYKTYypa 0enKoB. XUMHYECKHE CBOMCTBA OENIKOB:

TUApOJIN3, ACHATypalrd, KAYCCTBCHHBIC PCAKIINU HA Oenku

BBICOKOMONEKYIISIPHBIE COCIMHEHUS

5.1

5.2

OCHOBHBIE TOHSATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPHU3ALUM, CPEIHSA
MoJekynsipHass macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJEKYISIPHBIX

COC,I[I/IHCHI/Iﬁ — HOJIMMCPHU3alUA U ITOJIMKOHACHCALIUA
SKCHepI/IMeHTaHBHLIC MCTOABI HM3YUCHUSA BCIICCTB H HX npeBpameHI/Iﬁ:

O3HAaKOMJICHHUE C 06pa3uaMH MNpUpPOAHBIX MW HUCKYCCTBCHHBLIX BOJIOKOH,

r1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOro KayuyKa U pe3UHbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
O.C.I'abpuensn, C.A.Cnankos, M.I'.OctpoymoB Xumus 10 kiacc, 6a30BbIi
ypoBeHb. Pabouas terpajs: yuebHoe nocobue, 3-e uznanue, Mockaa,

"ITIpocBemienue", 2023.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru
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