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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOmero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBbIX TnoNoXkeHn «Crtparerun pa3BuUTHS BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeaMera «Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o011eo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH I1IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYpPhI
YeJioBeKa, a TakKKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3oBaHUE
oOyyJaromuxcsi Ha YpoBHE CPEJIHET0 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XHMHUU C Y4ETOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKke C y4ETOM
o0MX 1ened W MNPUHINIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATIBLHOI'O HAYYHOI'O MBIIIICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI M YeJIOBeKa, KOTopoe (popMuUpyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IPUMECHEHHUSI.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XUMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMH HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOIHKCHHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBbI 3HAHUW IPU W3yYECHUH
npeaMera 00ecrnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XHMMHM Ha OCHOBE
CUCTEMHOIO TIOJXOJa K H3YyYEHHI0 ydyeOHOro marepuaja U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPraHUuYeCKHX
COCIMHEHHUI, a TakK€ Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEACTABICHUS] O XUMUYECKON CBSA3M, KJIAacCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriiOM 3peHHs B mOpeamere «XuUMHUS» 0a30BOro YypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan H (PaKTOJOrMYEeCKHUEe CBEIAEHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHeHHEe (YHKIMH 3STOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEpPHOCTSIX TMpoTeKkaHusi jomnoyiHgercss B kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHYECKOU
JESATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHMSI K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh MH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHWW, PEUICHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKMX KaK: MaTepuaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTHUBOPEYMII MEXIQy HOBBIMH (haKTaMHM U  TEOPETHYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIU XMMHUHU B PELHIEHUU 3KOJOTHYECKUX Npoldiem, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OOy4JaronMxcsi NPHUHATHIE MNPOrpaMMON IO XUMHUU MOJIXOJbl K ONPEACICHUIO
COJlEp)KaHUsI M TOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMeEIOIMX 0a30Boe 3HAUCHHE IJIs
pa3iIMyYHBIX BHJIOB JESATENIBHOCTHU: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nH(pOpMaIK, HEOOXOIMMBIX JIsi MPUOOPETEHUS OIbITa IPAKTUYECKOU
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEICICHUH
CoJlep KaTeIbHOM XapaKTepUCTUKM 1ieJied W3Y4YeHUsl NpeIMeTa HallpaBJIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJlbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOM MOAXOJ K ONPEACIICHHUIO LIEJIEH W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOM TOYKE 3pEHMS TJIABHBIMHM LIEJSIMH HM3YyYEHHs MpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coniepkaTelibHasi XapaKTepUCTUKA LNl U 3a1a4 U3y4eHHUs
IpeaIMeTa B IPOrpaMMe M0 XUMHH YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbIIEd CTEHNeHH OTAAETCS  MpEeArnovTeHue
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHud OOy4eHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIAQJCIOIIEr0 HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSIMH aKTHBHOT'O NOJIyYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1ay.

B cBf3M C ATUM TpU U3Y4YEHUU IMpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, Kak:

ajanrtanus oO0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYarOIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOoUcKa, aHaidu3a U 00paboTKKM MH(POPMALINH,
HEOOXOAUMBIX JUIsi TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWHW XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOIAHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JIJIsl TIOMCKA U aHajiu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU U TPOBEJCHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpenHero ooOmiero oOpa3oBaHUs Y4YEOHBIH MpeaMeT
"Xumus", u3yyaeMblii Ha 0a30BOM YpOBHE, SIBIISIETCS O00s3aTEIbHBIM YUEOHBIM
npeaMeTom."

OO1iee 4yuciIo 4acoB, OTBEAEHHBIX ISl U3yYEHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero oodmiero oopazoBanusi, coctabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YeHUM HOBBIX BEUIECTB M MaTepHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccUpUKaIMM OpraHuyecKux BewiecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHME C 00pa3suaMy OpPraHMYECKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJ1aBJIeHHE, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAd. MertaH u dTaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuu 3aMeIleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaliH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3nyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMsI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxnenue. Crocodbl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHT (TepMUYECKUU, KATaUTUYECKU), NUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB M WX IMpeBpallleHUil:
O3HAKOMJIEHME C O0Opa3laMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TAaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMH MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PeakilMs Ha MHOTOATOMHBIE crUpThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U STUICHTITUKOJI.

deHon: CTpOCHUE MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE —MpeJeibHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICILIMX KaPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CrnoxHple 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjacCU(UKAIUsS ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHME TJIIOKO3bl), HAXO0XJIECHUE B INPUPOJE, NPUMEHEHHE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaKk H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYeCKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HX IPEBpALICHUI:
npoBeJicHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XUMHUYECKOM peakuumu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHblE OpraHMYecKue coequHeHus. Puszndeckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INmuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HAOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHUS BEIIECTB M HUX MPEBPAIICHUI:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EH PHU U3YYEHNH OPraHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTb, HaOII0ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranusMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHlI.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUECKHE MperapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKHil 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000JI04Ka. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. 1. MenaeneeBa. CBsi3b nMeproanyecKoro 3akoHa u Ileproguyeckoil cucTemsl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpUOJaM.
3HaYeHue MEepUOANYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJICHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomoponHas cBsizb. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAaHECHUA W MPEBPALICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CKOpoCTh peakuuu, e€ 3aBUCUMOCTb OT Pa3iau4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUAIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa Xxumuueckux sneMeHtoB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIa0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUM HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON PEaKIUm.

Pacuérnslie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenne HemeraiuioB B llepuomnueckord  cucreme
xuMuueckux syeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAUIOB (TaJoreHoB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCIWHEHUNH  (OKCHUIIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. [lonoxenne meramioB B Ilepuoguyeckoil cucTeMe XMMHUYECKHUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0UYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl monmyyeHus: MetaioB. [IpumMeHeHHe MeTauioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
DKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJCHUE W OINMCAHWE JIEMOHCTPAIIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BelecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMuu B 00€CIEUEHUM DKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MMacHOCTH, Pa3BUTUM MEAUIMHBI. [lOoHATHE O HAyYHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEWIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH W
HEOpraHU4ecKorM XxuMuM B 11 Kijlacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOII0ICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



@dusuka: MaTepus, SJHEPTHS, Macca, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEINO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpPTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
DJIEKTPOHHAs IIPOMBIIIUIEHHOCTb, HaHoTexHosnoruu. [IINTAHPYEMBIE
PE3VJIbTATBI OCBOEHHUA ITPOT'PAMMEBI 110 XUMHWN HA BA30OBOM
YPOBHE CPEJAHEI'O OBIIIET'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
OOyYalOMIMMHUCSL TPOTPAMM CpPeIHEro oOImEero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-MeTonu4Yecko OCHOBOM  Jiis
pa3paboOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEr0 OOIIero
00pa3oBaHus SIBJSIETCS CUCTEMHO-AEATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHUCTEMHO-ACSATEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus BBIJICICHBI CIICIYIOIINE COCTABIISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUHCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMI 0a30BON HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMH YCTAHOBKAMM, MPUCYIIUMHU I€IO0CTHOM
CUCTEME XUMHYECKOTO 00Pa30BaHUs;

HAJIMYKUE MTPABOCO3HAHUS IKOJOTHIECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH
LETU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE PpE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHS» JOCTUTalTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM [EATEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMd POCCHUUCKOTO TPaKIaHCKOTO O0OIIecTBa, MPUHATHBIMH B OOIIECTBE



HOpMAaMH ¥  TpaBWIaMH  TIOBEACHUS, CIOCOOCTBYIOIIMMH  IIpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
O0yJaroITIXCsl.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS TIpeaMeTa «XUMUS» OTPakaroT
c(hOpPMHUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M MPAKTUYECKOW JeATEIbHOCTH
OOyYaroIMXCs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YBOKEHUSI K 3aKOHY U IIPABOIOPAJIKY;

MPEACTABICHUSI O COLUMAJIBHBIX HOpPMax H MpPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTHBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHCHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHWMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NIeSITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HAaCJICAUIO
OTE€UYCCTBEHHOMN XUMUM;

YBOKEHHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHECHUSI XUMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKH €CTh PE3yJIbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJla YYEHBIX U TTPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHUU U TMOCIETYIOLIEM
aHanau3e MH(poOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHOM OTE€UECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKU CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA 3THUX
MOCTYTIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 3J0poBOTO0 H Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3710POBbIO;



coOmro/ileHnst TIpaBuUil 0€30MacHOTO OOpaIIeHusl ¢ BEHIECTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBWI WHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOr0 MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpeOJICHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIIEI0BATEIhCKON
NeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEHICHUU NPaKTUUYECKUX 3ajad
COI[MAJILHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoro poja, B TOM
YKUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMHUHU;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU €S TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYATBHON TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3EMIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHOM CpEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHKCHHH XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHAILHOTO MPUPOIOTOIb30BAHMUS;

AKTUBHOTO HENPHUATUS JCWCTBUH, TMPHUHOCAIIMX BpPEH OKPYKAIOIIEH
MPUPOTHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOrO SKOJIOTUYECKOTO MBIIIICHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO



npecTaBICHUs] 00 OKPYXKAIOLIEM MHUpPE Kak O €AMHCTBE MPHUPOJBI U YEJOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUISI COBPEMEHHOMU
OUBWIM3AIMU: B €€ TyMaHUCTHYECKON HamNpaBICHHOCTH M BaXHOM pOJM B
CO3/IaHMU HOBOM 0a3bl MaTepUaANIbHON KYJIbTYphI, PEUICHUH TNI00ATBHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30I1aCHOCTH, B Pa3BUTUU MEIUIMHBI, OOECICUYEHUU YCIIOBUMI
YCIEWHOr0 TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro 4iEHa
00IIIECTBA;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: TMOHHUMAHMUSI CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA Ui aHAINU3a U OOBSICHEHUS! SBJIICHUN OKPY’KaOILEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 0O0CHOBaHHBIE 3aKIFOUECHUS Ha
OCHOBE HAyyHbIX (AKTOB W UMEIOUIMXCA JaHHBIX C MENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS IS
pelIeHus mpo0JieM B PealibHBIX )KU3HEHHBIX CUTYALINAX;

MHTEepeca K NO3HAHUIO U UCCIIEI0BATENbCKON e TENIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHWIO HOBBIX 3HAHMWA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI yUeOHOTO IMpenMera «XUMUus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaXKaroLUue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCalbHble Y4eOHble NeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATILHOM KOMIETCHITMN 00yUYarOInXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JIEUCTBYS B IO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.



MeranpenMeTHbIE pE3yJAbTaThl OTPAXKAIOT OBJAJEHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMH.

OBJajnenne YHHBeEpPCATbHBIMH YueOHbIMU NMO3HABATEJILHBIMHU
NEeUCTBUSAMMU:

1) 0a30Bble JIOrH4YecKHue AeCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTpEeNeNATh LIeU JCATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMH IEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU HJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMHU
SIBIICHUSIMH,

CTPOUTH JIOTHYECKHWE PACCYXJCHHS (MHAYKTHUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (opMmysa, ypaBHEHHE XHUMHUYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJEIIbHBIC MPEICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPY3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIMIA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BONPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABHUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BJIaJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
000011IeHNs ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;



npuoOpeTaTh OMBIT YYEHUYECKOM HCCIENOBATeNIbCKOM M MPOEKTHOMN
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METOJI0B MO3HAHUS.

3) pabora ¢ uHpopmManmei:

OPUEHTHPOBATHCSI B PAa3JIMYHBIX HCTOYHUKAX WH(popMauuu (HAy4HO-
NOMyJIsipHasl JIUTEpATypa XUMHUYECKOTO COAEpPKAaHUA, CIPABOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHanmuM3upoBaTh MH(OPMALMIO PA3IMYHBIX BUJIOB U (popm
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HENPOTUBOPEUYUBOCTH;

(dbopMyIupoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHpoOpMalMK, HEOOXOAUMOM [JIi BBINOJIHEHUS Y4E€OHBIX  3aJ1a4
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpelCTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAy4yHBIA fA3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHUE CPEACTBA
HaIJISTHOCTH.

OgByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMU:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJiora W/Win
JUCKYCCUHU,  BBICKa3blBaTh  HWjaAeH, (OPMYIUMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITOJHEHMS MPEJI0KEHHOM 3a1auH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
MIOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyJaupoBaTh BbIBOIbI
[0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIJIACOBAHMS IMO3UIIMHA B
X0J1e 00CYK/IeHUSI 1 0OMeHa MHCHUSIMH.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJIsTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENbHO IJIAHUPOBATh U OCYIIECTBISATH CBOI IO3HABATEIbHYIO
NeATEIbHOCTh, ONpenensis e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTA KOPPEKTHPOBATh TMpEAjaraéMblii adroOpuT™M JACHCTBUN MpuU
BBIMIOJITHEHUHM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;



OCYHICCTBJIATL CAMOKOHTPOJIb CBOEH ACATCIBbHOCTH HAa OCHOBC CaMOadHa/JIn3a
H CaMOOIICHKMH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHUA O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHM SIBIICHUI
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(YyHKIHOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM AJI pEHICHUS] IPAKTUYECKUX 3a7a
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3JI0POBBIO M MPUPOAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUA (XMMHUYECKHH DJIEMEHT, aToOM, 3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalEéHHAas), MOJb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHI P, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ, M Aa30TCOJAEpXkAIIUE COCAUHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH W CHUCTEMHOCTH XHMMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEIbHOCTU YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TMOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYIH) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOUN, COKPAIIEHHOM )
bopMya OpraHMYEeCKMX BEUIECTB W YPAaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOEHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE



COEMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUSA), JaBaTb WM Ha3BaHUS IO
cuctematnueckoil HomeHknatype (IUPAC), a Takke NpHBOIWTH TPUBHAIBHBIE
Ha3BaHMS OTJACJIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOMWICH, AalETUJICH,
ATWICHIJIMKOMb, TNHIEpUH, (eHos, (GopMalbIeru], aleTaabIerul, MypaBbrUHas
KHCIIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

cOPMHPOBAHHOCTh, YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHSI MACChHI BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA THUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metunOyraauen-1,3, GeH30Jl, METAHOJ, STAaHOJ, STUJICHIJIUKOJb,
TUIEpuH, (EHON, aleTalbJACeTul, MypaBbUHAas U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsd (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHUU TMPOBOAUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 M3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJCTh CHCTEMOM 3HAaHMM 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SIBJICHUM (HaOJIt0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/IOl U J1TabOpaTOpHBIM OOOpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSAMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTyYEHUE
ATUJIEHA U W3Y4YEHHE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX



BEIIECTB, JCHATypalus OENKOB MpPH HArpeBaHWU, LIBETHbIE PEAKIUU OENKOB) B
COOTBETCTBHMHM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH U JIa0OpaTOPHBIM O00OpPYAOBAHUEM, MPEACTABIATH PE3YIbTAThI
XUMUYECKOTO JKCIepUMEHTa B (hopMe 3aluCH YPaBHEHUH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHpPOBATh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHUH  CcOOMIONATh  NpaBUiIa  OKOJIOTMYECKH
11eJIecCO00pa3HOTO TOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEJSNX
COXPAaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHU3MBI OMPEIEIEHHBIX OPTaHUYECKUX
BellecTB, MoHMMasi cMbica nokazartens IIIK, nmosicHsaTh Ha mpumepax crocoObl
YMEHBILIEHUS M TMPEAOTBpAIlEHUs] HMX BPEIHOTO BO3JEUCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00y4aronInuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CIIETBIX M CJIA0OBUIAALIMX OOYyYaloLUXCsS: YMEHHE MCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBJICHUI
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHUS IPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOTIOJIAraloMINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKLHUH, PpPacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOIMALINAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus



ANEKTPOJIMTHYECKON IHCCOoLManny, nepuoandeckui 3akoH [[. M. Menneneesa,
3aKOH COXPAaHEHUs MAacChl BELIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUN
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHU, JICXKAIIUE B OCHOBE IIOHUMAaHWUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHHUN, (PAKTOJOTUYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30IIaCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIEC IMPU3HAKU MOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
OIMCAaHUN HEOPIaHUYECKUX BEILECTB U UX IPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHMI HUCHOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbli Tra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUH OINPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJICHTHAsI, NOHHAs, METAJUINYECKasi, BOJAOPOAHAsS) B COCAUHEHUSIX, THI
KPUCTAJUTMYECKON PEHIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJSpHasi,
WOHHAs!, METAJUIMYECKAs), XapaKkTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb YMEHUU YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OMNpeneiIEHHOMY KJaccCy/TpyImie
COEIMHEHHUU (IIPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHUCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBIC]I IEPUOANUECKOTO 3aKoHa JI.
N. MenneneeBa u 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cCucTEMbI
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «OQHEPreTUYECKUE YPOBHWY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCAMHEHUN
10 nepuojaaM U rpymnnam Ilepuoauueckoi cucteMbl XUMHAYECKUX diieMeHToB J1. U.
Menaeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHUYECKME CBOMCTBA HEOPraHWYECKMX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYLIECTBOBAHME T'€HETUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;



c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATH XUMHUYECKHAE PEAKIIUU TIO
pa3IuMYHBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHMCICHHS 3JIEMEHTOB, 00paTHMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEaKUUW pPa3TUUHBIX
THUIIOB, TIOJIHBIE U COKpaIIEHHBIE YPaBHEHUS pEeaKIuii HOHHOTO OOMEHA, YUYUThIBaAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT O KOHIIA;

cOPMHPOBAHHOCT, YMEHUN MPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKHUX
BEILECTB;

c()OPMHPOBAHHOCTh ~YMEHHMM  PACKpbhIBaTh CYLIIHOCTb  OKHCIIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEaKLUU OT PA3IUYHBIX (PAKTOPOB; XAPAKTEP CMELIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larense);

c(hOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
pY XUMHYECKUX PEaKIIMSIX, MAcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUN COOJI0/IaTh MpaBUia MOJIb30BAHUS XUMHUYECKOM
MOCy/IOl U JTa0OpaTOPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUS C
BEIIIECTBAMU B COOTBETCTBUHM C WMHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3lIoKEHHUE MEPOKCUAA BOJAOPOJa B MPUCYTCTBUU KarTaau3aTopa,
ONpEJENeHNe Cpeabl PacCTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIluw,
peakiuu MOHHOTO OOMEHA, KAayeCTBEHHBIC peakIMu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,



NPEICTaBIATh pPE3yJIbTaThl XHUMHYECKOTO JSKCIepUMEHTa B (QopMe 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUl U (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U IpyTrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHUYECKH
1[EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JIE€ATENTbHOCTH B IEJAX
COXpaHEHHUs! CBOETrO 3/I0POBbS U OKPY’KAaIOIIEW MPUPOTHON Cpellbl, 0CO3HABAThH
OIMACHOCTb BO3/CHCTBUS HA )KUBBIE OPraHU3MbI ONPE/ICTEHHBIX BEIIECTB, TOHUMAas
cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cHocoObl YMEHBIICHUS H
MPENIOTBPAIICHUS X BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ul 00y4aroUuIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIENbIX M CHa0OBHIAAIIMX OOYYAlOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3 1
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1




Uroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Metanmst 6 1
2.2 ‘ Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
' BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4eckor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coequHeHunit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o knaccudukanuu
opraHuyeckux BemiecTB. HomeHnknatypa
(cucreMaTuveckas) U TPUBHAILHBIC
Ha3BaHMSI OPTaHUICCKHX BEIICCTB.
CraproBasi TUarHOCTHKA

AIKaHBI: COCTaB U CTpPOCHUC,
TOMOJIOTHYECKHUI pAx

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " OPONMUJICH — HpOCTCfIH.IPIC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilonyuenue
STWIEHA U U3yYEHHUE €T0 CBONCTB

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [lomyyenue




CUHTCTHUYCCKOI'O KaydyKa U PE3UHBI

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETUIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKHHOB

1 Beluncnenus no ypaBHEHHUIO XUMHUYECKOU
peakuuu

12 Apensl: 6eH30:1 U TOIyoJ. TOKCUYHOCTb
apeHoB

13 I'enernyeckas CBA3b yII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbI€ CIUPTHI: 3TUIICHTIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIBI, (PU3NYECKHE
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

)1 OnHOOCHOBHBIE IPE/IEIbHBIE KAPOOHOBBIE

KHCIIOTBI: MypaBbUHAs U YKCYCHAsI




22

23

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK
MIPEICTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

24

MBpbLa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHIE

25

26

27

CrnoxHuble 3(UPHI KaK POU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

XKupsl: ruaponus, npuMeHeHue,
Ononoruyeckast pojb KHPOB

VYTieBosl: COCTaB, KiIaccuuKanus.
Baxneiinme npecTaBUTENN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

28

29

30

31

Kpaxmai u nemmono3a Kak mpupoTHbIe
IIOJINMEPHI

KonrtponsHas pabota no pasaeny
«Kucnopozacoaep:xariye opraHu4eckne
coenuHeHU/ Beepoccuiickas
MpoBepoyHas pabora

OO1ast XapaKTepUCTUKA a30TCOIePIKAITIX
OpPraHUYECKUX COSAMHEHUH /
Bcepoccuiickas mpoBepouHas pabota

AMWHBI: METHJIAMWH M aHUJIUH

32

AMMHOKHUCIIOTHI Kak aM(pOTepHbIE
OpraHUYE€CKUE COCTUHEHUS, UX
ouosoruyeckoe 3HaueHue. [lentuas.




benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

OCHOBHBIE TTIOHSTHSA XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHI !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
ITnacTMaccel, KaydyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKHUH IJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYECKuX annemeHToB /1. .
MenieneeBa, X CBs3b C COBPEMEHHOU
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX COETUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Menneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMU4eCKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJIEHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucienus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAaX.

HctruHHbBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBOpe




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUS MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIIUSIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTnueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON pPEaKIIUN»

11

DnekTpoiauTHdecKas auccoruamnus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

12

OKHCIUTETEHO-BOCCTAHOBUTETHLHBIC
peaknuu. [ToHsATHE 00 2MIEKTpPOTIU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

13

14

KonTponpHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»

Mertasuiel, ux nojoxenue B [leproauueckoit
CHCTEME XUMHUECKUX AieMeHTOB []. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue cBOWCTBa
METaJJIOB




15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HaTpUH, KaJui, KaJablluii, MarHuH,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COoeTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamis»"

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[Tepuoanueckoit cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

XuMHUUecKre CBOMCTBa a30Ta, ochopa u ux
COCIMHEHU I

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 1O




TeMe «HemeTtamisl». Beraucnenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 10 TEME 1
"Hemerannsl"»

73 KonTponbhas padora no temam «MeTtasuibi» 1
u «Hemeramnbi»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHudeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHU MEAULIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAKHEHIIINX BEIIECTB

33 UYennoBek B MUpPE BEIIECTB U MATEPUATIOB 1

34 XHUMHA U 310POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOU IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MEpHs, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCO/ICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OCNKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCTIONB30BAaHUM  BAKHEHIIMX HEOPTaHMYECKUX ¢ OPraHUYECKUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHblE MPHU3HAKU
MOHATUN,  YCTaHABIMBATbL WX  B3aMMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COSTUHEHUIN

c(hOPMUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPTaHUYEeCKUX
BEIIECTB I WIIIOCTPALMA MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIMHEHMs), JaBaTh UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

L.5

ChopMupOBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opraHnuyeckux BemecTB A.M. bytnepoBa miis o0bscHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHMAJIBHBIE Ha3BaHUS
OTJENIbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTIIo3a,

[JIMLMH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaTh COCTaB, CTPOEHHUE,
(dbu3nYecKkne W XUMUYECKHE CBOWCTBA TUIHYHBIX MPECTaBUTENEH
pPa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, dTaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTBHI, TJIFOKO3a, Kpaxmaj, IeJUIIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NIPEACTABUTEISIMA  PA3JIMUYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peakuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIt

24

CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHUMUYECKUX sIBIIeHUN (HAOmIoJeHUEe, U3MEepeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS JJI1 DPUHATHS pEUIeHUHd B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh YMEHHI COOJIIOAaTh MpaBHJIa MOJB30BAHUSA
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00O0pYIOBaHHMEM, a TaKKe
npaBujia oOpalieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMIOJHATH XMMUYCCKHIA
AKCIIEPUMEHT (IIPEeBpaICHHS] OPraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JICHAaTypamus OEIKOB IIpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUMU C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U JIAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

34

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIICHUS 110 XMMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IPOAYKTa peakLUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKLIUN)

CdhopMupoBaHHOCTb YMEHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMHUpOBaHHOCT, yMEHHH COOJIO/ATh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY M TPYNOBOM JAEITEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS HAa JKMBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHUYEeCKUX BEIIECTB, OHUMAas CMBICI MOKa3aTess
MK (mpenenbHO AOMYCTUMON  KOHIIEHTpAllMW), TIOSICHATH Ha
IpUMEpax CIOCOOBbl YMEHBIIEHUS M IPeNOTBpAIEHUs] MX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTarta

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnanenue cucreMOM XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-dIIEKTPOHHBIE OPOUTAIIH AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas peIETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakMy HMOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTaHOBUTEIb,
CKOPOCTb XMMUYECKOW pPEaKLUH, XMMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUsSl DIEKTPOJUTHYECKON aucconuanuu, [lepuogumueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMUH, (PAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh yYMEHMU BBISBIATH XapaKTEpHbIE IPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIME
MOHATHSL TP ONUCAHMM CTPOEHUS M CBOMICTB HEOPraHMYECKHX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

L.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMH MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUN (HaOIoJleHHe, W3MEpeHue, SKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMUpOBaHHOCTb YMEHUH ONpEAENsATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XWUMHYCCKUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMYHOIO
COCTaBa, BHJ  XUMHUYECKOHM CBs3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCAUHEHUSAX, TUIl KPUCTAIIIMYECKON
PEIIETKN KOHKPETHOTO BEIECTBA (aTOMHAs, MOJEKYJISpHasi, MOHHas,
MeTaJUTHIeCKas)

ChopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIINIOBOMY B(I)(bCI(Ty pcaknuuu, H3MCHCHHIO CTEIeHEH




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  YYaCTHIO

KaTaJlnu3aTopa)

1.7

1.8

ChopmupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEaKLUN
MOHHOI0 OOMEHA, YUUThIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM NYTEM HWOHBI, NPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHU4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmMupoBaHHOCTD yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunnun Jle HlaTenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIIEMOHCTPUPOBATH €ro
CUCTEeMATHU3UPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHS  «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAUWHEHHMI MO MEpUoJaM W rpymnmnam

[Iepnoanueckoi cucteMsl XuMu4ecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILIECTB Pa3INYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYHUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWYECKUMU  BEUIeCTBAMM  C  [OMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBAaTh  INPUHAAJIEKHOCTh

HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMNpENeNEHHOMY Kiaccy




(rpynne) coelnHEHUM (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpMYyN BEHIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKAAaTh  CYIIECTBOBAHME  T€HETUYECKOM  CBA3ZM  MEXKAY
HEOPraHUYECKUMHU BEIIECTBAMHU c TTOMOIIIBIO YpaBHEHHI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHYECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TIPUCYTCTBHU
KaTajn3aTropa, ONpelesICHHe CpPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOPA, BIHMSHUE PAa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON peaklMd, pPeaKIuu HMOHHOTO OOMEHa,
KaueCTBEHHbIE PEaKUu Ha Cyiab(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTHOH aMMOHHS, pEIICHHE OSKCIICPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertamie» U «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opynoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUHl COOTBETCTBYIOLIMX

peaKI_II/Iﬁ )51 (I)OpMy.]'II/IpOBaTB BBIBOJbI HAa OCHOBEC 3TUX PE3YJIbTATOB

CdopmupoBaHHOCTh YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKON TOCY0M M JIa0OpaTOpHBIM O0OpYyAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHUYECKHE
MPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH MPEACTABICHUN 00
o0IMX HAyYHBIX TPUHIUIAX W  OKOJOTHYECKUX  MpodieMax

XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJIM XWUMHHU B IIO3HAHWU




3.2
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SBJIEHUN TPUPONbI, B (POPMUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOW st
pelleHrs NPAaKTHYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XMMUYECKYI0 HMH(OpMaIUio, MOIYy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yYMEHHI COOMOATh TIpaBHUIA 3KOJOTHYCCKHU
1[eJIeCO00pa3HOr0 TMOBEACHUSI B OBITY M TPYIOBOH JEATEIBHOCTH B
LEISIX COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOUICH MPUPOIHON

cpebl
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3.5

Oco3HaBaThb OMNAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHSI Ha OpraHus3M 4CJIOBCKa

CdopmupoBaHHOCTH yMEHUHI IIPOBOJIUTH BBIUMCIICHUS c
HCIIOJIb30BAHUEM IIOHATHS «MAaccoBas JOJSA BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAcTBYIOIIMX B PEAKIUH BEIIECTB,

TEII0BOro d(eKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Teopernyeckne OCHOBBI OPraHMYECKON XUMHH

1.1

[Ipenmer opraHnyeckod XHUMHUHU: €€ BO3HUKHOBEHHWE, PAa3BUTHE W 3HAYEHUE B
MOJyYCHUU HOBBIX BEHIECTB M MaTepuUalioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenunenniit A.M. ByrnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

1.3

CrtpykrypHble (OpMyibl OpraHMYeCKHX BellecTB. ['omosorus, wu3oMepus.
XuMHYeCKasi CBSA3b B OPraHUYECKUX COCOUHEHUSAX — OJMHAPHBIE U KpaTHbIE

cBs3u. [IpencraBienne o kiaccuukanuy OpraHnIECKUX BEIIECTB

HOMCHKJ'IaTypa OpTraHUYCCKUX COE€IUHEHUI (CI/ICTeMaTI/I‘{eCKaH) U TPpUBUAJIBHBIC




Ha3BaHUS BaAXXHEHUIITNX Hpe[[CTaBI/ITeJ]Cﬁ KJIaCCOB OPraHUYCCKHUX BCIICCTB

2.1

VYri1eBo10pOabI

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — npocTeiiime
NPEJICTaBUTENIN AIKAHOB: (U3NYECKHE U XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XXICHUEC B IPHUPOAC, ITOTYUYECHUC U IPUMCHCHHUE

22

23

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJIOTMUECKHH psif. DTUJIEH W TPOINUIEH —
MPOCTEHIINE MPEICTaBUTENIN AaJIKeHOB: (UM3MYECKHe M XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAUH, OKHUCICHHUS W
MOJIMMEPU3AIIUH ), IOJTYUYEHUE U IPUMEHEHUE

Ankanuensl: Oyramuen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKUE CBOMCTBA (peakuus nogumepusanuu). [lomyueHue CUMHTETHYECKOTO

Kay4dyKa U pe3UHbI
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2.5

2.6

3.1

3.2

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psifl. AUETHIIEH —
IPOCTEHIIMIA TMpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3UYECKUEe U
XMMUYECKHE CBOMCTBA (peakUy THAPUPOBAHMS, FAIOTCHUPOBAHNUS, THIPATALIH,

TOpPEHMUSI ), OJyYEHUE U IPUMEHEHHE

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHE M XHMUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMsI U HUTPOBAHUS), IOIy4eHUE U npuMeHeHue. Tomyour:
coCTaB, CTpoeHHe, (u3HYecKue © XUMHUYECKHE CBOMCTBa  (peakmuu
raJJOTeHUPOBAHUS M HUTPOBAHMS), MOIy4YE€HHE U MHpHUMEHeHHe. TOKCHUYHOCTb
apeHOB. ['eHeTHdeckas CBS3b MEXAY YIVIEBOAOPOJAMH, MPUHAJICKAIIUMU K

Pa3JIMUHBIM Ki1acCcaM

[Ipupoanbie HICTOYHUKH YTIIeBOAOPO0B. [IpupoaHblii ra3 u nonyTHele HeTIHbIE
ra3el. Hedth 1 e€ mpoucxoxaenue. Criocodsl nmepepaboTku HePTH: MeperoHka,
KPEKUHT (TepMHUYECKUH, KaTanuTudeckuit), nuposuns. IIpoaykTsl mepepaboTku
He(pTH, UX NPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITYy. KamMeHHbIH yromap u

MIPOJYKTHI €T0 nepepadoTKu
Kucnopozaconepxamiye opraHn4ecKue COeaHHEHHs

[IpenenbHbIe OTHOATOMHBIE CIUPTHL. METaHOJ M ATAHOJI: CTPOCHUE, PU3HUECKUE
M XUMHYECKHE  CBOWCTBa  (peakuuu ¢ aKTUBHBIMM  MeETaJlIaMH,
raJloTeHOBOJIOPOIaMU, TOpPEHHE), MpPUMEHEHHe. BOIOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JleficTBME MeTaHOJia M 3TaHOJA Ha OPraHW3M YeJIOBEeKa.
MHoOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPHUH: CTPOCHHE, (PU3NIECKHE U
XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO  IICJOYHBIMH  METaJIJIaMH,
KaueCTBEHHasl peakiusi Ha MHOIOATOMHBIE CNHPTHI). JlelicTBUE Ha Opranusm

YCJIOBCKaA. HpI/IMCHCHI/Ie TJIIMICPpHUHA U OTUJICHIJIUKOJIA

deHoi: CTPOCHUC  MOJICKYIIbI, (I)I/I3I/ILICCKI/IC U XUMHYECKHE CBOMCTBA.




Tokcuunocts enona. [Tpumenenue penomna
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Anpaerunpl ¥ KeToHbl. DopMaIbACTUl, alleTAIBACTH: CTpOeHHE, GU3HUCCKUE H
XUMHUYECKHE CBOMCTBA (pPEaklUM OKUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC

peaxkiuun), noJy4eHue U NpUuMEHEHNE

3.4

OAHOOCHOBHBIE IpEAEIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCyCHas
KHCIIOTBI: CTpOCHHE, (pU3ruecKue U XMMHUYECKHUe CBOMCTBA (CBOMCTBA, OOIIME [T
Kjlacca KHUCJIOT, peakius »TepuduKanuu), TMOJydyeHHe ¢ IpHUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCJIOTHI KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX

KHUCIOT. Mbljla KaK COJIM BBICIIHX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC [[ef/'ICTBI/Ie

3.5

Crnoxable 3pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [MIpONN3 CIOXHBIX
sa¢upoB. Kupsl. ['maponus xupos. [lpumenenue >xupoB. buomorunueckas posb

KHUPOB

3.6

VYrneBoabl: cocTaB, Kilaccu(uKanus yrieBoaoB (MOHO-, AM- U MOJHCAXapUJIb).
I'moko3za — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIBI,
¢du3nvecKkre 1 XUMHYECKUE CBOMCTBA (B3anmoaericTBue ¢ ruapokcuaom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHuE,
OpO’KeHME TJIIOKO3bl), HAXOXJEHUE B IpPUPOJE, NMPUMEHEHHUE, OHoJIornyeckas
poab. @ortocunTe3. PpyKTO3a Kak U30Mep II0K03bl. Kpaxmai u nemnosno3a Kak
npupoaHble noiaumepbl. CTpoeHHE KpaxMmana M LeuIrosio3bl. Pusznueckue u

XMMHUYECKHE CBOICTBA Kpaxmaia (THUIpOIN3, KaUeCTBEHHAs! PEaKIMs C HOJI0M)

A3oTconiepikalie OpraHn4ecKie CoeAMHEHNS

4.1

AMMHOKHUCIIOTBI Kak aM(OTEepHbIE OpraHUYeCKHue coeAMHEHUs. Du3nUecKue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha TpuUMepe IIHIMHA). buonormdyeckoe

3HaYE€HUE aMHUHOKHUCIOT. IlenTuabl

4.2

5.1

5.2

benkn Kkak mDpUpPOIHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHas CTPYKTypa OelKoB. XHMMHUYECKHE CBOMICTBa OEIKOB:

TUIPOJIN3, ACHATypalusl, KAYeCTBEHHbIE peaKluy Ha OeIKu
BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

OCHOBHBIE TIOHATHUSI XUMHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BE€HO, CTETICHB MOJIMMEPHU3ALIUU, CPEHSA MOJIEKYIIsIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJIPHBIX COCAUHEHUNH —
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIS

DKCHEepUMEHTAIbHBIE METOJbl H3YyUYEHHs] BEIIECTB M HUX MPEBPALICHUN:

O3HAKOMJICHHUE C 06pa3uaMI/1 IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4yKOB. HO.]'Iy‘-ICHI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbL

11 KUIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

XUMUYECKUH 3IeMeHT. ATOM. S1apo aroma, M30TOMBL. DIIEKTPOHHAs 000I0YKA.
DOHepreTuyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
Oco6eHHOCTH pacIpeesIeHUs JIEKTPOHOB 110 OPOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(DUTYpALIUs aTOMOB

[Tepuonuueckuii 3akoH u [lepuognyeckas cucrema XuMuueckux siaeMentos 1. M.
MengeneeBa. CBsA3b mnepuoAMYECKOro 3akoHa u Ilepmoanueckoid CUCTEMBI
XuMuyeckux ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHX OJJIEMCHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB IO TpyIIaM U IepHOoJaM.

3HaueHUE NEpUOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABI XUMHUYECKOW  CBSI3U
(koBajieHTHAs HEMOJISIpHASsE M TOJSpHasi, HWOHHAs, MeTaudeckas). VoHbI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENITOPHBIHN). BomopoaHast cBsi3b
BanenTtHocTh. DnekTpooTpuatenbHoCcTh. CTereHb OKUCICHUS

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJIIDHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMICTBA
BEIIECTB OT THINA KpUCTAUIMYECKOM pem€Tku. lloHsaTHE O AMcnepcHbBIX
cucrteMax. VICTHHHBIE M KOJUIOMJHBIE pacTBOPBL. MaccoBas 0l BellecTBa B

pacTBope
Krnaccudukanus Heopranndeckux coeinHeHni. HoMeHkaTypa HeopraHHuecKux
BEIECTB

Xumndeckass — peakuus.  Kimaccudukamust ~— XMMHYECKMX — peakuuid B
HEOPraHW4eCKOW M OPraHWYeCKOW XMMHUH. 3aKOH COXPaHEHHUS MacChl BELIECTB,

3aKOH COXpaHCHUA U MPEBPALICHUA DHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.9

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XUMH4ecKkoro paBHoBecus. [Ipunanun Jle [larense

1.10

DnexTponuTrueckas aucconuarusa. CuiabHbIe W cladbie 2yieKTponuThl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KUCJIad, HeI\/'ITpaJ'IBHaSI, arejao4yHas. PeaKHI/II/I HOHHOI'O

oOMeHa

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaknun
HeOpraHI/I‘{CCKaH XUMUA

Hemetamnel. [lonoxkeHrne HEMETAJJIOB B Hepnozu/mecxoﬁ CUCTEME XMMHYCCKUX




anementoB J[.M. MenaeneeBa U OCOOCHHOCTH CTpOEHHs aTOMOB. Dusnyeckue

CBOMCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAJUIOB (HA IIPUMEPE KUCIOPOAa, CEPBI,

dbocdopa u yriepona)

2.2

2.3
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2.5

XUMHUYECKHE CBOWCTBA Ba)XXHEHIIUX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHOB,
KHCJIOPOJACO/ICPKAIINX ~ KUCIOT, BOJOPOJHBIX coeauHeHwit). [IpuMeHeHue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

Meraubl. [lonoxxenue MetaiuioB B Ileproanyeckol CUCTEME XUMHUYECKUX
anemenToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS HIIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mMe Gpusndeckue cBoiicTBa MeTaylioB. CIlaBbl METAJIJIOB.
DJIEKTPOXUMHUYECKUH Psijl HAIPSYKEHU METaloB

XHWMHYECKHE CBONCTBA BAKHEHIIMX METAJUIOB (HATpWUM, KalWi, KaJbIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeJIe30, MeIb) U UX coeauHeHuiu. OOme
CIIOCOOBI TTOTYYSHHS META/LUIOB. [[pruMeHeHne METaJuIOB B OBITY U TEXHHUKE
['eneTnyeckasi CBsI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAIINUX K PA3TUIHBIM

KJj1accaM

XUMHUS U KU3Hb

3.1

Ponp xuMum B 00€CIIEUCHHHM 3KOJOTHYCCKOW, JHEPreTUYeCKOW W THINEBOM
0€30MMacCHOCTH, Pa3BUTUU MEIHUIUHEL. [IOHATHE O HAyYHBIX METOJaX IMO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

Hpe,[[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX TMPUHIUIIAX MPOMBIIIVIICHHOTO IMOJIYYCHHA
BaYKHEHIITHX BCIICCTB. YenoBek B MHPE BCUICCTB U MATCPUAIIOB!: BayKHEUIIIHE
CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKHMOHHBIC MAaTCpHUaJIbl, KpPAaCKH, CTCKIIO,
KCpaMuKa, MarcpHaibl I OSJICKTPOHHMKHW, HAHOMATCPpUAJIbl, OPraHU4YCCKHUC H

MUHepallbHbIe y100peHus
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B IIOBCEIHEBHOM KU3HU




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 kimacc/ I'abpuensua O.C., OO1IECTBO C OrPaHMYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AxninonepHoe oobmectBo «M3narenscTBo «IIpocBemenner
* Xumus, 11 kiacce/ I'abpuensa O.C., OOIIECTBO C OrpaHUYCHHONW OTBETCTBEHHOCTHIO

«IPODA»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBemenner

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. O.C.T'abpuemnsn, I'.I".JIpicoBa «Xumust MeToamueckoe ocodue — 6a30BbIil ypoBEHb)» - M.
Hpoda 2022 rog.

2. O.C.I'abpuensa, U.I'.OctpoymoB, «O01mas XuMusl B TeCTax, 3a/1a4ax, yrnpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.TI'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTposasHbie u
MIPOBEPOYHBIE PaOOTHI K yueOHUKy». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kHura ajist
yaurenss». Yacts 1 — M.: Ipoda, 2021 rox.

5. O0.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kHura 11s
yuurenss». Yacts 2 — M.: lpoda, 2022 ros.

6. O.C.I'abpuensn, [1.B.Pemero, U.I".OctpoymoBa «3agaun Mo XMMUHU U CIIOCOOBI UX
pemerus» - M.: «/Ipoda», 2021roz.

7. B.I'. lenncoBa «Xumus 11 knacc noypounsle miansl o yueonuky O.C.I'abpuensina,
I'.I".JIeicoBoit» - Bonrorpaa» Yuurens 2023 rog.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kiaace», - M.: Dk3ameH,

20109r.



9.9. O.C.I'abpuensz, .I'.ocTpoymMOB «XUMHUECKUI SKCTIEPUMEHT B mmkoiie 11 kiacey; - M.:

Hpoda. —2023 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» U caT a1t yuurtens «5 uay Ha ypoK XUMHUU»
http://him. 1september.ru Equnas komtexus L{OP: [IpenMerHast KOJIIEKIHs « XUMHS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE SKCITIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o0meo6pazoBaTeibHOr0 moprasia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast oumnuaaa mKkoJIbHUKOB MO0 XUMUHU
http://chem.rusolymp.ru Opranuyeckast XuMHusi: SJIEKTPOHHBIN YICOHUK JUIsl CPEHEHN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: AJIEKTPOHHBIN YUEOHUK

http://www hemi.nsu.ru OTKpbITBIN KoJuIeK: XUMHUS

http://www.chemistry.ru /[uctaHuIMOHHAs ONMMIINAAA 10 XUMUU: TEIEKOMMYHUKAIMOHHBIN
00pa3oBaTeNbHbII MPOEKT
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