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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YypOBHE CpeIHEro o0I1ero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOJNOXKeHU «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL O0YUYaIOIINXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHEero o0IIero o0pa3oBaHusl CpeCTBaMU y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened W MPUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HM KaxXI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmMMHU LEISIMH M TPUHLHUIIAMHU CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUHN, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAaHUM Ha  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O CTpoeHuu BemlecTB. CBeJeHUs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BElIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH STOro 3aKkoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTeKaHus nomnosiHgercss B Kypcax 10 um 11 ximaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJHEHUs 3HAaHWM, pEUIeHUS MHTEIUIEKTYalbHbIX |
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
bunocockux uAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (hakKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jarommxcs NPUHATHIE NPOTPAMMOM IO XUMHUU MOJAXOJbl K OIpPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX J1JI MPUOOPETEHHUSI OTbITA MPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTEpUCTUKHM 1ieJied W3Y4YeHHUs MpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUUW KAk  BaKHEHIIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHUYECKHX peakUuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

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

Hapsiay ¢ atum, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/lad U3y4deHus
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHusd OOy4YeHUs, OpPUEHTHPOBAHHOM Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl peIIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHUs Mpo0JieM, MOoucKa, aHainu3a U 00padoTKu MH(pOpMaLIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsSI OMbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa U aHalu3a YIeOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BAHUS, TIOTIOIHEHUSI SHEPTETUIECKIUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oomiero oopazoBaHus, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegemwo), B 11 kmacce — 34 wgaca (1 w4ac B Hememo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOytagueHn-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUsS U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHe. Tomnyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IIpupoaHblii ra3 W NONYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €r0 MepepadoTKu.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOTeHOMPON3BOAHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MOJyYeHHE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHEe METaHOJa U 3TaHOJIa Ha OPTaHKU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIUKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi M OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIIAEBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue CoeAMHECHNUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIINU OCIIKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOTUKOHEHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 xmacce OCyIIECTBISICTCS Yepe3 HUCIOJIb30BaHUE KaK OOIIUX E€CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorusa: mNHIIEBbIE MNPOAYKTBI, OCHOBBI PpPAalMOHAIBHOTO MUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepnonnueckuit 3akoH u [lepruonnueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTHIX M CIJIOKHBIX BEIECTB IO TPYIINaM H TIEPHUOJaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHUMHMYECKOW CBSI3U (OOMEHHBI W JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKON XHWMHHM. 3aKOH COXPAHEHHUS MAacChl BEUIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumu4deckoro pasHoBecus. [Ipunnumn Jle larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileproguyeckas cucrema XxuMuaeckux siaeMmentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUYE€Thl C HUCIOJIB30BAHUEM IMOHATHS «MaccoBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (HAa MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.



Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XHMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJT HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTANbHBIE METOJIbl HM3YyYE€HUs BEIIECTB WU MX IPEBPAILCHUIA:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe W OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUHU, €CIIA OAHO
13 BEUIECTB UMEET MIPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKor XxuMuM B 11 Kitacce OoCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOlIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TaKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KilacCUUKAIKs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHWEC BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIE MTOPOJIBI, TIOJIC3HBIC UCKOTIAeMbIC, TOILIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJioOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJlbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEEIECHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYaroluMXcsi PYKOBOJCTBOBATbCS B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XUMHUS» JIOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Yarommxcs Mo peaju3aly NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKEHHS HAYKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHUE M IMOCTYNKH CBOMX TOBApPHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YIPOKAIOIINUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUYECKOW M  JPYrUX BHOAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCruil pa3aIuyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIUX BpPEI OKPYKAKOLIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTBHBIX MTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS1 aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO MUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEJbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[[EJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEeUU(PUKYy METOJ0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEpCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIh30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHWSI M KPUTEPUU JJIs KJIACCUPUKAIIMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO pPa3uyHbIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpECTaBIICHHUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM SA3BIK B KAyecTBE CpeACTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Osgi1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB IMO3HABATEIHHON JIEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIECIOBAHMNA MYTEM COTJIACOBAHMS TO3HIMNA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpeensas e€ IleNd W 3aJadd, KOHTPOJUPOBaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIN3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJM XHMHM B TIO3HAHUM SIBICHUHN



npupoabl, B  (HOPMHUPOBAHUM MBIIUICHUS H  KYJbTYphl JIUYHOCTH, €&
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpene;

BJIAQJICHUE  CHCTEMOM  XMMMYECKMX  3HAHHUI, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000J104YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHACIIOPOJ M a30TCOAEpIKAIIUE COCOUHEHMS, MOHOMED, MOJHMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBaxX, COCTaBE, IMOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/TpylIe COEIMHEHUN (yriaeBOJOPOABI, KHCIOPOA M a30TCOAEpIKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popmanblaeru, aueTalibIerui, MypaBbUHas
KHCJIOTA, YKCYCHAsl KMCIIOTA, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAsI KUCJIOTA, [IIF0KO034,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COECAUHEHUSAX (OJUHAPHBIE U KPATHBIE);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMIOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TIIMLEPUH, (EHOJI, aleTallbJIeTHl, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WU MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HAOJIIOJIeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HArpEeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIIECTB, JCHATYypalusi OCIKOB NMPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIAOOpPATOPHBIM OOOpPYJOBAaHHEM, TMPEACTABISATH PE3yJbTATh
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX HMCTOYHHMKOB (CpelCcTBa MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST O0Y4aroONINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas u HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHWMHUHA B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIIeHUs] IMPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAILCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHIATHUS IPH
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras, aMMHAK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSAX DPA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKOU
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHABIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOINUYECKOTO 3aKoHa /.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB [I. M. MenngeneeBa, MCIONB3ys HOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEOUHEHUU
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCIECHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMI COCTaBISITh YPABHEHHs PEAKIUil pa3iHMuHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHWYECKUX BELIECTB, pPAaCIO3HABATh
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHBbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIICHUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000PYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

Cc(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHEeT U Apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3J0POBbsi M OKPY’KAIOIIEH MPUPOTHONW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYaIONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cuctemMy oOo3HadeHui JI. bpaitnsg mis 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undgposbie)
Ne /i Konrtpoasnbie | IIpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeh
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[Ipeamer oprannyecko xumuu. Teopust
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
59 HenpenenbHble yriieBOAOPOIbL: AJIKEHBI, 5 1
AJIKaJIMEHbI, ATTKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
54 [TpupoHbIE HICTOYHUKH YTIEBOJOPOIOB U 3 1
uX rnepepadoTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crupter. @enon 3
39 Anpaeruanl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢pupbl
3.3 YrireBos! 3 2




Hroro no pazaeny

13

Paznen 4. A30Tc0;[ep>lcaume OpraHun4eCKue COCINHCHU A

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Htoro mo pazneny 3
Pa3zgea 5. BbicokoMoJieKy/JIIpHbIE COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbIe)
Ne /i P Konrtpoabnbie | Ipakruueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pa3nen 1. TeopeTuueckue 0CHOBBI XUMHHU
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 3
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIINU 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 MeTtamist
2.2 Hewmeramsr 9 1 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 5
' BEIIIECTB
Hroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XUMHUA U )KU3Hb 4
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbBbIE
Jara
Ne uudposbie
Tema ypoxa Konrposbubie | IlpakTuyeckue | H3YIECHH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI s
pecypcsl
1 IIpeameT OpraHM4ecKol XUMHH, €€ 1
BO3HUKHOBEHHUE, PA3BUTHUE U 3HAUCHHE
Teopust cTpoeHUs1 OpraHUYECKUX
2 coenunenuit A. M. bytieposa, eé 1
OCHOBHBIE€ MOJIOKEHUS
[IpencraBnenue o knaccuduxanuu
3 opraHuyeckux Beuects. Homenknarypa 1
(cucremaTuyeckasi) U TpPUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHH AT
5 MertaH u 3TaH — npocTenImne 1
MIPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 DTWIICH U TIPONMIIEH — MPOCTEHIIHe 1
MIPEICTABUTENH AJIKCHOB
3 [TpakTuaeckas pabota Ne 1. «[lonydyenne 1 1
ATUJICHA ¥ U3YYCHHUE €TO CBOMCTBY
9 Ankanuensl. byraauen-1,3 u 1

metunoyraauen-1,3. [lomyuenue




CHUHTCTUYCCKOI'O KaydyKa U pE3UHBL

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 FOMOJIOTMUECKUHN psil. AUETHIIEH —
MPOCTEUILINN MPEJICTABUTEID AJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peaxkuuu

12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas CB3b yriaeBOJOPOAOB,
MPUHAJICKAIUX K PA3IMYHBIM KJlaccaM
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U NOMYTHbIE HEPTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB:

15 NPUPOIHEIN ra3 ¥ MOIyTHEIE HEPTIHBIE
rassl, HeTh ¥ IPOJYKTHI €€ nmepepaboTKu

16 KonTtpoinbHas paboTa mo pazaerny
«YTIIEeBOIOPOABD

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI:
MeTaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaromMHsle COUPTHL: TUIECHITIMKOIb U
TJIUIEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHe
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHNE

20 Anpaeruapl: GopManbaeTuI u
arnetanpaerun. AneTod

21 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE




KHCJIOTBI: MYpaBbUHAA U YKCYCHAs

22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK
MNpEaACTaBUTCIIN BBICIINX Kap60HOBLIX
KHUCJIOT

24

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX

3¢hupoB

26

Kupsl: runponus, npuMeHeHue,
Ouoyoruueckasi poib KHUPOB

27

YTrneBoasl: cocTaB, KilacCH(pUKAIIHS.
Baxneiimme npeactaBuTeNu: TiI0K03a,
bpyxTO3a, caxapo3a

28

Kpaxman u nemirono3a kak npupoaHbie
MOJIUMEPBI

29

KonTtposnbHas paboTa mo pazaeny
«Kucnopoaconeprkamire opraHndeckue
coenuHeHUs»/ Beepoccuiickas
poBepoyHas paborta

30

OO61as xapakTepUCTHKA a30TCOIEPIKALIUX
OpPTaHUYECKUX COCTUHEHUM /
Bcepoccuiickast mpoBepouHasi pabota

31

AMMHEBI: METHJIAMHUH M aHWJIMH

32

AMWHOKHUCIOTHI KaK aM(I)OTepHLIC




OpTraHU4Y€CKUC COCANHEHUA, UX

OHOJIOTMYECKOE 3HAUYEHHE. HGHTI/II[BI.

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMUSI

OCHOBHBIC TIOHATHS XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIN 1
OcHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1
IInacTmaccel, Kay4yKd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3y4YeHH
s

JIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
cucTeMa XuMHueckux semenTos /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XMUMHYECKHX DJIEMEHTOB U X COETUHEHUN 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB J[.M. Meneneesa B
Pa3BUTHH HAyKU

Crpoenue BeriecTBa. XUMUYECKasl CBS3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoaHas cBsA3b

BaneHTHOCTh. DNeKTpOOTPULIATEIBHOCTD.
Crenenb okucneHus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1011 BellecTBa B pacTBOpe




Knaccudukanus u HoOMeHKIaTypa
HEOpPraHMYECKUX COeAMHEHUN. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BEILIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanus XuMHUECKUX peaklui B
HEOPraHMYECKON U OpraHN4ecKOi XUMHUU.
3aKOH COXpaHEeHHsI MAacChl BEIIECTB; 3aKOH
COXPaHEHHUS U PEBPAIICHUS SHEPTUU TPU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

10

[Tpaktuyeckas padora Ne 1. «Bnustaue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIN»

11

DnekTponuTHdeckas auccounarnus. [lonstue
0 BoJiopoiHOM Tokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHUCIATEIFHO-BOCCTAHOBUTEIHHBIE
peakiuu. [lonsatue o6 anmexkTponause
pacIuiaBoB ¥ pacTBOPOB COJIEH

13

KonTtpoinbHas paboTa mo pazaeny
((TCOpeTI/I‘-IGCKI/Ie OCHOBBI XUMHN»

14

Merannel, ux nojioxenue B [lepuoanyeckoi
cUCTeMe XUMUYeCcKux anementoB [1. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pu3nyecKue CBOUCTBa
METAJIJIOB




15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT
HANPSDKEHUN METaJlIOB

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIoB (HATpUH, Kajaui, Kajablui, MarHui,
QTIOMHUHHK ) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCTUHEHUN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

19

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
«Metamabi»"

20

HemeTamiel, ux MoJIOKEHHE B
[lepuoauueckoit cucreMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOWCTBA IaJION€HOB, CEPHI U UX
COeIMHEHUN

23

XuMuyeckue cBoicTBa a3oTa, pochopa u ux
COCIMHEHUN

24

XHUMHUYECKUE CBOMCTBA yIIIEpOJ1a, KPEMHUS U
AX COeINHEHHH

25

IIprMeHeHne BaXKHENUIINX HEMETAIUIOB U UX
COeTUHEHNN




O060011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110
teMe «Hemeramably. Beranciaenus mo

26 YpaBHEHUAM XMMHUYECKHUX PEaKIHi 1 L
TEPMOXHUMHYECKHE PACUETHI
[TpakTuueckas padora Ne 3. «Pemenue

27 9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe 1
"Hemeramnsl"»

28 KonTponbhas padota no temam «MeTasuib» 1
u «Hemeramnsn»

29 Heopranndeckue u opraHndeckue KUCIOTHI. 1
Heopranndeckue u opraHndecKkre OCHOBAHHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernaeckas 1
CBSI3b HCOPTaHUYCCKUX U OPTAHUUYECKUX
BEIIIECTB
Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM,

31 HYHEPTeTUUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEUITTHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 MPUHIINUIIAX POMBIIIEHHOTO MOTY4YEeHHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPUATIOB 1

34 XuUMHS ¥ 310pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNH

11

CdopmupoBaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTaBIIAIOIIEH
€CTECTBEHHOHAay4YHOM KapTUHbBl MHpaA, POJM XUMUU B TIO3HAHUU
SIBJICHUH TPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYPhI
JTUYHOCTH, €€ (YHKUMOHAIBHON TI'PaMOTHOCTH, HEOOXOIUMOW st
pelleHrs TMPAaKTHUYECKUX 3aJad U OSKOJIOTHMYEeCKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

1.2

Bnanenne cucremMoll XUMHUYECKMX 3HAHMH, KOTOpas BKJIHOYAeT:
OCHOBOIIOJIAraromue HOHATUSA (Moutekyia, BAJICHTHOCT,
ANEKTPOOTPHULIATEIbHOCTh, CTENEHb OKUCJIEHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpPHBIA OO0BEM, YIIEpOAHBIH CKEJeT,
GyHKIMOHANBHAS ~ TpyONa,  pajJuKal,  H30MEpHs,  HM30MEphI,
TOMOJIOTUYECKUN psAJl, TOMOJIOTH, YIJIEBOIOPOABI, KHCIOPOA- U
a30Tco/epKalllue COEJUHEHUs, OMOJIOTMYEeCKH AKTHBHBIE BEILECTBA
(yrneBoapl, KMpBI, O€JIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COECJUHEHHUs); TEOPUM M 3aKOHBI (Teopus
XMMHUYECKOr0 CTpoeHHs opraHudeckux aemects A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUH, (PaKTOJIOTHYECKHE
CBEIEHUSI O CBOMCTBaX, COCTaBe, IOJy4eHUHM U Oe30macHOM
HCIOJIb30BAHUN  BAXXHEMIIMX HEOPraHMYECKHMX UM  OPraHUYeCKUX

BELIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YeIOBEKa

13

C(I)OpMHpOBaHHOCTB yMCHI/Iﬁ BBIABIIATE  XAPAKTCPHBIC IIPU3HAKU
HOHHTHﬁ, YCTaHaBJIMBATb nux B3aMMOCBA3b, HCIIOJIBb30BaTh
COOTBCTCTBYIOIIHUE IIOHATUA IIPU ONHWCAHHUU COCTaBa, CTPOCHUA U

HpCBpaH_ICHI/II‘;I OpTraHU4YCCKUX CO€IUHEHMI

14

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMHUUYECKYIO CHMBOJIHUKY
JUIS  COCTaBJIEHUSI MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
cokpamEéHHor) (opMyn OpraHMYECKUX BEUIECTB U  YpaBHEHUU
XMMHYECKHUX PEAKLNI, U3rOTaBIMBaTh MOJEIN MOJIEKYJI OPraHUYECKUX
BEILIECTB JI WUIFOCTPALMM X XUMHUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUPOBAaHHOCTh ~ YMECHHH  yCTaHABIWBATh  IMPHUHAUICKHOCTb
HU3YUYCHHBIX OPTraHUYCCKUX BCIICCTB II0 HMX COCTABY U CTPOCHUIO K
onpeneaEHHOMY Kiaccy (Tpymime) COeAMHEHUH  (YIiIeBOIOPOAIbI,
KHCJIOPOA W a30TCOACp)KAIIHE COCAMHEHHS, BBICOKOMOJICKYIISPHBIC
COCJMHEHUS), JaBaTh HMM  Ha3BaHUS 10  CHUCTEMATHYECKOW

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONPEAENATh BUABI XUMUYECKOU CBSI3U B

OpPraHUYECKUX COCTMHEHUSIX (OJMHAPHBIC U KpaTHbBIEC)

1.6

ChopMupOBaHHOCTb ~ yMEHHUS HPUMEHSTb: TOJOXKEHUS  TEOpUH
CTpoeHHsI opraHuyeckux semecTB A.M. ByriepoBa s oObsicHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT HX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

YrieBoaopobl. Kucnopoaconepxaniue u a30TcoJIepKaIme

OpPraHn4CCKHUC COCAUHCHUA. BLICOKOMOJ'IGKy.]'IHpHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHUAJIbHBIE Ha3BaHUS
OT/ENbHBIX OPraHMYECKUX BELIECTB (ITUJICH, MPOINMJIEH, aleTHJIEH,
STUJICHIJIMKOJb, TIUIEepuH, (eHon, QopManbaeruy, aueTaibleru,
MypaBbUHas KHCJIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBas KHCIIOTa,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJIso3a,

TJTALIVH )

2.2

CpopMHUpPOBAaHHOCT, YMEHUM XapaKTEPU30BaTh COCTaB, CTPOCHHE,
¢u3nuecKkue M XHUMHUYECKHE CBOWCTBA THUIHMYHBIX MpeICTaBUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MPOMWICH, aneTuieH, OyraaueH-1,3, merwnOyraauen-1,3, OeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbUHAsS W YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmal, IeJUTI003a,

AMHWHOYKCYCHas KI/ICJ'IOTa)

2.3

C(I)OpMHpOBaHHOCTB YMCHHUA HIUTIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKAY TUIINYHBIMHU NpeaACTaBUTCIIAMHA PAa3JIMIHBIX KJ1aCCOB
OPraHN4YC€CKUX BCIICCTB YPABHCHUAMU COOTBECTCTBYIOIIUX XUMHUYCCKUX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HWCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPhS (HEPTH, TPUPOIHBIN Ta3, YroJib), CIIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MPOTYKTOB MepepaboTKH

XUMHA U )KU3Hb. PacuéThl

3.1

CopMHUpPOBAaHHOCTH YMEHHI BIIAJIETh CHCTEMOM 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O MO3HAaHUWs, UCIIOJIB3YyCMbIX B XMMUU IIPU U3YUCHUU




BCIIECTB HW  XHMHYCCKUX SIBJICHHUI (Ha6J'H-OI[€HI/Ie, HU3MEPCHHUC,
OKCIICPUMCHT, MOI[CJII/IpOBaHI/IC), HCIIOJIb30BAaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA IJId [PUHATUA pemeHHﬁ B KOHKPCTHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX ITPUMCHCHUEM

3.2

ChopmupoBaHHOCTE YMEHHH COOJIIO/IaTh TPaBWIA TOJB30BAHUS
XUMHUYECKON TOoCcynoil M 1abopaTopHbIM OOOPYIOBaHHMEM, a TaKXKe
npaBmiia oOpallleHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

C¢hopMHPOBaHHOCTh YMEHUI TUIAHUPOBATh M BBHIMOJIHIATH XUMUYECKUI
OKCIICPUMCHT (HpeBpameHm{ OpraHN4Y€CKUX BCIICCTB IIPpHU HAIrpE€BaHUU,
MOJTyYeHHE 3TUJICHA U U3yYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEAKIHH
OpPraHMYECKUX BEUIECTB, JCHATypauus OENKOB NpU HarpeBaHMHU,
[BETHBIC PEAKIMH OEIKOB) B COOTBETCTBHHM C MpAaBHJIAMHU TEXHHKH
0€30MacHOCTH Npu OOpaIleHUH C BEIIECTBAMU U JIAOOPaTOPHBIM
o0opyIoBaHUEM; [PEACTABIIATH pe3yJIbTaThl XUMHUYECKOT0
9KCIIEpUMEHTa B (OpME 3amiCHl ypPaBHEHHH COOTBETCTBYIOIIUX

peaKI_II/Iﬁ n (bOpMy.]'II/IpOBaTB BBIBOJbI Ha OCHOBC 3TUX PE3YJIbTATOB

3.4

ChopMupoBaHHOCTb YMEHHM MPOBOAUTH BBIUMCIEHUS IO XUMUYECKHM
ypaBHEHMUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BELIECTBA MIIU
MIPOJYKTa pPEeaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIH)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHAIU3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIyYaeMyl0 W3 pa3HbIX MCTOYHHKOB

(cpenctBa MaccoBoil nuHdopMmaru, cetb IHTepHET U ipyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3Horo TMOBENEHUsT B OBITY M TPYIOBOW AEATETHHOCTH B
LEIsIX COXPAaHEHUS CBOETO 3J0POBBS M OKPYXKAIOIIEH MPUPOTHOM
Cpellbl, OCO3HABaTh OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPTaHHU3MBI
onpenenéHme OpPTraHNYE€CKUX BECIICCTB, ITOHUMAA CMBICI IOKa3aTeIsd
I[NAK (mpenenbHO AOMYCTUMON  KOHIICHTpPAIMHU), TMOSCHATH Ha
npuMepax crmocoObl YMEHBIICHHs] W TMPEAOTBPAIICHUS WX BpPETHOTO

BOS}IGf/iCTBHS[ Ha OpraHus3M 4C€JIOBCKa

11 KIIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus




pe3yJabTara

1

TeopeTnuecknue OCHOBbI XUMUHU

11

Brnanenne cucreMol XMMHMYECKMX 3HAHUK, KOTOpPAas BKIFOYAECT:
OCHOBOIIOJIATAIOIIME  IMOHATHS  (XUMHUYECKUH  JIEMEHT,  aToM,
3JICKTPOHHAs 000JIOUKA aToOMa, S-, p-, d-3JIeKTPOHHBIE OPOUTATIM AaTOMOB,
MOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb
OKHCIICHMsI, XMMHUYECKasl CBs3b, MOJIb, MOJISIpHAsh Macca, MOJISIPHBIN
00bEM, KpUCTAIMUECKas peléTka, THIbl XUMMUYECKUX peakiui
(OKUCIIMTENbHO-BOCCTAHOBUTENbHbBIE, 9K30- U SHJOTEPMHUYECKHE,
pEaKIuy MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs  JUCCOLMALUS, OKHUCIMTENb, BOCCTAaHOBUTEIND,
CKOPOCTh XMMUYECKOW peaklUH, XMMUYECKOe PaBHOBECHE); TEOPHH U
3aKOHbI (TEOpUsl 3NIEKTPOIMTHUYECKOH aucconuanuu, Ilepuonuueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3AKOHOMEPHOCTH,
CUMBOJIMUYECKHUH SI3bIK XUMHH, (DAKTOJIOTUUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, IIOJYyYEHUH U OE€30IIaCHOM HCIIOJIb30BAHUM Ba)KHEHIINX
HEOPraHUYECKUX BEIIECTB B OBITY U INPAKTUYECKOM JeATeIbHOCTH

YCJIOBCKaA

1.2

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIITE XAPAKTCPHBIC IIPHU3HAKU U
B3aUMOCBA3b H3YYCHHBIX HOHSITI/If/i, NPUMCHATE COOTBCTCTBYIOIIHE
MOHATHUA TIIPU OINKUCAHUHU CTPOCHUA U CBOMCTB HEOPTaHNUYCCKUX
BCIICCTB M HX HpeBpaH.IeHHﬁ; BBIABJIATH B3aMMOCBA3b XHUMHUYCCKUX
3HAHUI C IOHATHUAMUA u MMpeaACTaBICHUAMUA APyrux

CCTCCTBCHHOHAYYHBIX NPCIMETOB

1.3

BnaneHne OCHOBHBIMM METOJAaMU HAy4HOTO IIO3HAHHUS BEUIECTB U
XUMHUYECKHX SIBICHUN (HaOMoJaeHue, H3MEpeHHue, SKCIEPUMEHT,

MOJICIIUPOBAHNE)

14

CdopMupoBaHHOCTh YMEHHMH ONPENENATh BaJ€HTHOCTh M CTENEHb
OKHCIIEHUsT XHMHMYECKUX DJIIEMEHTOB B COCIMHEHHSX Pa3JIMYHOIO
cocTaBa, BMJ  XMMHYECKOH  CBsi3W  (KOBaJeHTHas, MOHHAfd,
MeTaJUIn4YecKas, BOJOPOHAsA) B COCTUHEHUSAX, TUIl KPUCTAIUTMYECKON
pEeImETKH KOHKPETHOT'O BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs,

MeTauThIecKas)

1.5

CdopmMupoBaHHOCTh YMEHUI OMPEIENATh XapaKTep Cpeabl B BOJHBIX

pacTBOpax HEOPTaHUYECKUX COCTMHEHHUI

1.6

CdopmupoBaHHOCTh ~ yYMEHHUS  KJIacCU(DUUIHUPOBATH  XHUMHUYECKHE

peaKuy Mo pa3iIuyHbIM MpHU3HAKaM (YHUCIY U COCTaBy pearupyromux




BEUIECTB, TEIIOBOMY J(PdeKTy peakiuu, H3MEHEHHUIO CTeneHei
OKUCJICHHS ~ DJEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  y4aCTHIO

KarajuuszaTopa)

1.7

CdopMUpoBaHHOCTh YMEHUH  COCTABJIATH ypaBHEHUS  PEaKIui
Pa3JIMYHBIX THUIIOB, IIOJHBIE W COKpAIEHHBIE YPAaBHEHUS peaKUUl
MOHHOT'O OOMEHa, YUUTHIBas YCIOBHS, PU KOTOPBIX 3TU PEAKIUU UAYT

JI0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPHKIAIOLINE
KaueCTBEHHBIH COCTAaB  pa3jIMYHbIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIECTB

1.9

CdopMUpOBaHHOCTh YMEHHH PaCKpBIBATh CYIIHOCTh OKHCIIHTEIHHO-
BOCCTAHOBUTEIBbHBIX peakuui MOCPEICTBOM COCTaBJICHUSA

QJICKTPOHHOI'O 0ajaHca 3THUX pCaKHI/Iﬁ

1.10

CdopMUpOBaHHOCTh YMEHHH OOBSCHATH 3aBHCUMOCTh CKOPOCTH

XUMHUYECKOHN peakluy OT Pa3InuHbIX (PaKTOPOB

1.11

ChopMHpPOBAaHHOCTh  YMEHUW  OOBICHATH  XapakTep CMENICHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTU OT BHEIIHETO BO3JECUCTBUS

(mpunnun Jle HlaTtensbe)

O6ma;1 1 HCOPraHUYCCKasA XUMHA

2.1

CdopmMupoBaHHOCTh yMEHHI pacKpbiBaTh cMbIc I[lepuoanueckoro
3aKOHa JI.1. Menneneesa " JIIEMOHCTPUPOBATH ero

CUCTEMATU3UPYIOIIYI0,  OOBSICHUTEIbHYIO M  NPOTHOCTHYECKYIO

byHKIUHA

2.2

CdopMHpOBaHHOCTh YMEHHUM XapaKTePU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX »3JeMeHToB 1-4 mnepuonoB Ilepuognueckoit
cucTeMbl XxuMuyeckux onemeHtoB [[.M. MeHnneneeBa, ucnons3ys
HNOHSTHSA «S-, P-, O-2JI€KTpOHHBIE OpPOMTANN», «IHEPreTUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX JJIEMEHTOB M MX COCJUHEHUH IO MEpPHOJaM M Ipynnam

[Tepuoanueckoit cucremsl XxumMuueckux aneMeHToB .M. Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHUE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
NOATBEP)KJIATh  CYIIECTBOBAHWE  TIE€HETHYECKOW  CBSA3M  MEXAY
HEOPraHMYECKUMHM  BEIIeCTBAMM €  [IOMOIIbIO  ypaBHEHHH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmMupoBaHHOCTH ~ YMEHUH  YCTaHABIMBAaTh  MPUHAAIEKHOCTh




HEOPraHMYeCKUX BEILECTB IO MX COCTaBY K ONpENeNEHHOMY KiIaccy
(rpynne) coennHeHU# (IIPOCThIE BEUIECTBA — METAUIBI U HEMETAJUIbI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, aM(OTEPHBIE THIPOKCHU/IBI, COITH)

2.5

CdopMUpOBaHHOCTh YMECHHI HCIOJIB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISL  cOCTaBlieHUsT (OpPMYyNl BEHIECTB W ypaBHEHUH XUMHUYECKUX
peaknuii, cuctematudeckyro HoMmeHknarypy (IUPAC) u TpuBuanbHbIe
Ha3BaHMS OTJENbHBIX HEOPraHWYEeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETallI€HAas W3BECTb,

MUTHEBAs COJIA, MUPUT U JPYTHUE)

2.6

ChopMupoBaHHOCTH YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB PA3IUYHbIX KJIACCOB,
HOJATBEPXKIaTh  CYLUIECTBOBAaHME  TI'E€HETHYECKOHW  CBS3M  MEXIY
HEOPraHMYECKUMHM  BEIIeCTBAaMM € IIOMOLIbIO  ypaBHEHMH

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IUIAHUPOBATh U BBIIOIHITH XUMUYECKUN
AKCIEPUMEHT (pa3jlo’KeHUE MEepOKCUAa BOAOpPOJa B MPUCYTCTBUU
KaTaJn3aTopa, ONIpEIEICHUE CpeAbl paCTBOPOB BEUIECTB € IOMOIIBIO
YHHUBEPCAJIBHOTO MHIMKATOpa, BIMSHHME pa3IM4YHbIX (AKTOPOB Ha
CKOpOCTh XMMHUYECKOH peakIiH, peakUud HOHHOro OOMEeHa,
KaueCTBEHHbIE PEAKIUH Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, DPELIEHUE SKCHEPHMEHTANbHbIX 3a/Jad N0 TeMaM
«Metamnb» u «HemeTanas») B COOTBETCTBUU € MPaBUIAMU TEXHUKU
0e30macHOCTH TpH OOpallleHuH C BeIeCTBAMH M J1aOOpaTOPHBIM
00opynoBaHuEM; IPEJICTaBISTh pe3yJIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHMH COOTBETCTBYIOIIUX

peaKLII/Iﬁ n (I)OpMyJII/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopMHpPOBAaHHOCT, YMEHHM COOJIOATh TMpaBHJIa TOJB30BAHUS
XUMHUYECKON TOocynoil u 1abopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
nmpaBuiia oOpalieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIUSIMU

11O BBIIIOJTHCHUIO Ha60paTOpHI)IX XUMHUYECKUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHMH  XapakTepH30BaTh  XMMHYECKHE
IPOLIECCHI, JEXKAIlUe B OCHOBE IPOMBIIIJIEHHOIO MOJIY4YE€HUs! CEpHOU
KHUCJIOTHI, aMMHaKa, a Takke c(POpMHUPOBAHHOCTH IMpPEACTaBICHUI 00
Oo0ImMX HAayyHBIX MPHHOMIAX M  OKOJOTHYECKHUX  Ipodiiemax

XUMHUYCCKOTO MMPOU3BOACTBA

XUMHS U KU3Hb. PacuéThbl

3.1

ChopMHpPOBaHHOCTh TPENCTABICHUH O XWMHUYECKOW COCTaBJISIONMIEH




€CTCCTBEHHOHAyYHOM KApTUHBI MHpA, pPOJIUM XUMHUH B IIO3HAHUU
ABJICHUH NpUPOAbl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYpbl
JUYHOCTH, €€ (YHKIMOHAIHHOM TPAMOTHOCTH, HEOOXOAWMOW Juis
pelIeHUsT NPAKTUYECKUX 337ad U SKOJIOTMYECKH OOOCHOBAHHOIO

OTHOILICHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM cpesie

3.2

CdopmupoBanHOCTH yMEHUH KPUTHYECKH aQHaJIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIUio, NOJIy4aeMyl HU3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOW KOMMYHMKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

CdopMUpOBaHHOCTh YMEHHM COOJIIOJIATh TIPaBHJA 3KOJOTHYCCKU
[[e1ecO00pa3HOr0 TOBENEHUsI B OBITY M TPYAOBOH IESATENbHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbs M OKPYKAIOIIEW NPUPOJHOU

cpenbl

3.4

Oco3HaBaTh ONACHOCTh  BO3JEWUCTBHUA Ha IKUBBIE OPTraHU3MBbI
OIpe/ieNI€HHBIX BEIIECTB, MOHUMAas cMblca nokaszarens I1JIK, noscHsTs
Ha MpUMEepax CrocoObl YMEHbILIEHUs U MPEJOTBPALLCHHUS X BPEIHOTO

BOBILGﬁCTBI/IH Ha OpraHus3M 4YCJIOBCKa

3.5

CdopmMupoBaHHOCTE  YMEHUI MIPOBOANTH BBIUMCIICHUS c
UCTIOIb30BAHUEM TIOHSTHS «MAaccoBas JOJsl BEIIECTBA B PAaCTBOPE»,
OOBEMHBIX OTHOILIEHUH Ta30B NpPH XUMHYECKUX PEAKIUSAX, MaccChl
BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEIIOBOTO d(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIICCTB, MPEBPAIICHUA U COXPAaHCHUA SHEPTUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYEeCKOW XUMHUU

11

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHC, Pa3sBUTHC W 3HAYCHUC B
IMOJIYYCHHUH HOBBIX BCHICCTB WM MAaTCpPHAJIOB. Teopm[ CTPOCHUSA OPraHUYCCKHX

coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHBIE (OPMYIBI OPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XHUMHYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUAX — OJUHAPHBIE M KpPAaTHBIE

CBA3H. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaLII/II/I OpPraHn4CeCKHX BCIICCTB

1.3

Homenknarypa opraHuyecKux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAIbHbIE

Ha3BaHUs BaXKHEHIIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHN4YCCKHUX BCUICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
NPEJICTaBUTENIN AJKaHOB: (U3MYECKHEe U XHUMHUYECKHE CBOWCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHHUC

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOMNMWJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATAIWH, OKUCICHUA U

HOJ'II/IMepI/I3aHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeine
XUMHUYECKHe CBOMCTBA (peakuusi noiaumepusanun). [lomyuenne cuHTETHUECKOTO

KayudyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIINKA TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XMMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNS, TAJIOT€HUPOBAHMS, THAPATALINY,

TOpPEeHHUs]), OJyYeHUE U PUMEHEHNE

2.5

Apensl. benszon: cocraB, cTtpoeHue, (u3MUYECKHMe W XHUMHUYECKHE CBOHCTBA
(peakuuy rajoreHMpoBaHMsI 1 HUTPOBAHUS), IOIy4eHUE U puMeHeHue. Tomyour:
COCTaB, CTpoeHHE, (u3nyeckue W XHUMHYECKHE CBOWCTBa  (peakuuu
TaJIOTEHUPOBAHNUSA WU HUTPOBAHUS), MOJYyYEHUE M NpUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTmyeckas CBSA3b MEXAY YINIEBOAOPOAAMH, IPUHAMJICKALIUMU K

Pa3IMuYHBIM Ki1acCcaM




2.6

ITpupoaHble HCTOUYHUKY YTIeBo0po0oB. [Ipupoansblii ra3 u nonyTHsle HeTAHBIE
ra3el. Hedth u € mpoucxoxaenue. CrocoObl mepepaboTku HEPTHU: MEePErOHKa,
KPEKUHT (TePMHUECKUH, KaTanuTu4yeckuil), muponus. [IpogykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITy. KameHHbI yroiap u

MIPOJYKTHI €T0 MepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUeC COCANHCHUA

3.1

[IpenenpHble OHOATOMHBIEC CIUPTHL. METaHO U 3TAHON: CTpOeHHUE, PU3UYECKUE
U XUMHYECKHEe  CcBOWCTBa  (peakuMM C  aKTHUBHBIMU  MeTajlslaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), TMPUMEHEHHE. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHM CIUPTOB. JlelicTBUE METaHOJa U 3TaHOoJIa HAa OPraHU3M 4YeJIOBEKa.
MHoOroaTtoMHbIi€ CIUPTHL. ITUICHIJIUKOIb U TIHUIEPUH: CTPOCHUE, PU3NUECKHE U
XUMHUYECKHE CBOMCTBa  (B3aMMOJEHCTBHE CO  MICJIOYHBIMH  METaJUIaMu,
KaueCTBEHHAsi peakiusi Ha MHOTOATOMHBIE CNHPTHI). JleficTBME HaA OpraHusm

YCIOBCKaA. HpI/IMeHCHI/Ie TIIMOeprHa U OTUJIICHITIUKOJIA

3.2

@deHoI:  CTpOEHHUE MOJCKYJbl, (U3NYECKHUEe ¢ XHUMHYECKHE CBOWCTBA.

Tokcuunocts enona. [fpumenenue penona

3.3

AJ'II))IGFI/II[I)I N KE€TOHBI. CDOpMaJ'II)I[GFI/II[, aneTajabACrua: CTpoCHHUEC, (1)PI3I/I‘IGCKI/I€ n
XUMHYECKHE CBOMCTBA (peaKIII/II/I OKHCJICHUSA W BOCCTAHOBJICHUS, KaYCCTBCHHBIC

peaKI_II/II/I), IMMOJIYYCHHUEC U IIPUMCHCHUC

3.4

OAHOOCHOBHBIE TpeAeTabHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3HUECKUe U XMMHUYECKHe CBOMCTBa (CBOMCTBA, o0IIMe s
Kjlacca KHCJIOT, peakius dSTepuuKanuu), TI[OIyYeHHe U [pHUMEHEHHE.
CreapuHOBas U OJICMHOBAsl KUCJIOTHI KaK IMPEICTAaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap60HOBI)IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupon. [Ipumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(UKaMs YrieBoJoB (MOHO-, JU- U TOJUCAXapHbI).
I'moko3a — mpocTedmmii MOHOcaxapHJ: OCOOCHHOCTH CTPOCHHS MOJIEKYIIBI,
¢du3MuecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ runpokcuaom meau(ll),
OKHCJICHHEe aMMHa4HbIM pacTBOpoM oOkcuma cepedpa(l), BoccTaHOBIICHHE,
OpO’KeHHE TIJIIOKO3bl), HaXOXKIEHHE B TMPUPOJE, MPUMEHEHHE, OHOJorHuecKast
ponb. ®otocunrtes. @pykro3a Kak u3oMep IIoKo3bl. Kpaxman u memnono3a Kak
npupoaHbie monuMepbl. CTpoeHHe Kpaxmajga M HeJUToNo3bl. Du3HuecKue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIN3, KaYeCTBEHHAas PeaKIus C UOJA0M)

A3o0Tcoaeprkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI KaKk aM(OTEpHbIe OpraHuYecKue coeauHeHus. PHu3nuecKkue u




XHMHYSCKHE CBOMCTBA aMHHOKMCIIOT (Ha IIpuUMEPE FJII/IHI/IHa). buonorngeckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benkn Kak IpUPONHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepsBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOoJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha Oenku

BricokoMoeKy s pHbIE COEMHEHMS

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJMMCpPHU3allnA, CPCAHAA MOJICKYJIApHAad
macca. OCHOBHEIE MCTOAbI CHHTEC3a BBICOKOMOJICKYJIAPHBIX CO@,Z[I/IHeHI/Iﬁ —

noJIuMEepu3anus U MMOJUKOHACHCAIIUA

5.2

9KCHepI/IMeHTaJ'IbHBIe METOAblI H3YYCHUS BCHICCTB HU HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUC C 06p33L[aMI/I IMPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

TeopeTnyeckrie OCHOBbI XUMUU

11

XuMudeckuil sneMeHT. AToM. fpo aroma, M30TOIbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHUeCKUe YPOBHH, MOTYPOBHU. ATOMHbBIE opOuTany, S-, pP-, d-3IeMeHTHI.
OcoOeHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucrema XuMuueckux sneMeHnTos J[. 1.
MenpeneeBa. CBsi3b MNEPUOJMYECKOTO 3aKoHA W Ilepuogumyeckoil CHUCTEMBI
xuMuyeckux ieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHWMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MUMH TPOCTBIX U CIOXHBIX BEIIECTB IO TpyIIaM U IMepHoJaM.

3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHABI XUMHYECKOW  CBSI3U
(KoBaJieHTHAsT HETOJSIPHAsE W TOJspHas, HWOHHAs, MeTandeckas). HoHBL:
KaTHOHBI U aHWOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOW CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanenTHOCTb. DneKTpoOoTpUIIATENLHOCTE. CTENEHb OKUCIECHUS

1.5

BemecTBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA

BEIIECTB OT THUIA KPUCTAUIMYECKOM pem€rku. lloHsaTtne o aucnepcHbIX




cucremax. VcTuHHBIE B KOJUIOMJHBIC pPaCTBOPLI. MaccoBas J0JIA BEUICCTBA B

pacTBope

1.6

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHknatypa HeopraHuueckux

BCIICCTB

1.7

Xumuyeckas  peaknus.  Krnaccudukamuss — XMMHUECKUX — peakluil B
HEOPraHUYeCKOW M OPraHMYEeCKOM XMMHUHU. 3aKOH COXPAHEHUsSI MACChl BEIIECTB,

3aKOH COXpPaHCHUA U MPCBPALICHUA SHCPIUU TPHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peakuuu. XUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

DnexTponuTrueckas auccouuanus. CuiabHble W ciadbie anekTpoiuThel. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIad, HeﬁTpaJ’IbHafI, aIeJiouHas. PeaKIII/II/I HUOHHOI'O

oOMeHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxenne HemerauioB B lleproanyeckoi cucreMe XMMUYECKUX
anemenToB JI.M. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue

CBOMCTBAa HEMETAJIJIOB. AJIJ'IOTpOHI/IH HCEMCTAJIJIOB (Ha MMpUMEPE KUCJI0POda, CEPhI,

dbocdopa u yraepoaa)

2.2

XUMUYECKHE CBOWCTBA BAKHEHIIMX HEMETAIOB (TallOTeHOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) M UX  COEAMHEHUH  (OKCHIIOB,
KHUCJIOPOJICOACPIKAIIUX  KHUCJIOT, BOJOPOJHBIX coenuHeHuit). [lpumeHenue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Meramnbl. Ilonoxenne wmeramwioB B Ilepuogudeckoil cuCTEME XMUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. OOmue usndeckre cBoiictBa MeTaioB. CIUlaBbl METAJLIOB.

3J'IeKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJJIOB

2.4

XUMHUYECKUE CBOWCTBA BAXHEHUIIMX METAJIOB (HATpWUil, Kaaui, KaJablUH,
MarHuii, aTIOMUHHUHA, IIUHK, XpPOM, JKele30, MeIb) W HX coeauHeHuidl. Oomue

CHOCOObI MOJTyYeHHs] MeTaUIOB. [IprMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBI3b HCOPTaHNYCCKUX BCUICCTB, IPHUHAMICKAINIUX K PA3JIMYHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumuu B 0OeCreYeHHH SKOJOTUYECKOW, SHEPreTUYeCKOW M THIIEBOI
0€30MacHOCTH, Pa3BUTUU MeAULUHBL. [lOHATHE O HAayYHBIX METOJAaX IMO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKITUNA




Hpe,Z[CTaBJ'IeHI/IH 00 06IHI/IX HAaYYHBIX IMPUHIUIIAX IMPOMBINIJICHHOI'O ITOJIYYCHUSA

BOXHEHIIMX BelIeCcTB. UenoBEK B MHUPE BEUIECTB U MATEPHAIOB: BAaXKHEUIIME

3.2 CTPOMTENIbHbIE MaTepualbl, KOHCTPYKLIMOHHbIE MAaTEpUajbl, KpacKH, CTEKIIO,
KepaMHuKa, MaTepuaybl JJs SJIEKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U
MUHEpaJbHbIE y100peHus
XuMUs W 300pOBbE UEJOBEKAa: MpaBUa KCIOIb30BAHUS JIEKAPCTBEHHBIX

3.3 [IpernapaToB, MpaBuiia 6€30MaCHOT0 UCIOJIBL30BaHUS MIPENapaToB OBITOBON XUMUU

B IIOBCEHEBHOU KU3HU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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