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HOACHUTEJIBHASA 3AIIUCKA

[IporpammMa TO XUMHUH Ha YPOBHE CpEIHEro o0mero o0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepepanuu», TpeObOBaHUN K pe3ysbTaTaMm
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DPOII  COO), mnpencraBneHHbix B DeaepalbHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBans  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBarenbHbIE TPOTrPAMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEIEICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHUTAHMS W Pa3BUTUS OOy4arolIUXcs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a3oBOM
YpPOBHE  COCTaBWJIM  KoOHUenTyadbHble mnosioxkeHus PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJep>KaHus, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, oJIy4yaeMoe BBITTYCKHUKAMHU
0011e00pa3oBaTeNIbHON  OpPraHU3aIliH, SIBISIETCS HEOTHEMJIEMOM YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHON CHCTEME XHUMHUYECKOro 0Opa3oBaHMs. OTH ILIEHHOCTH KacaroTCs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJIbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U MIPUPOIHON cpene. Peanusyercs xumuyeckoe 00pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUS CpPECTBAMHU
ydeOHOro nmnpeaMera «XuMHs», COJEp)KaHHE U TMOCTPOEHHUE KOTOPOTo
oTpe/eieHbl B MIPOTrpamMMe M0 XUMHUHU € YUETOM CHenudUKU HAYKA XUMUH, €€
3HAYCHUS B TIO3HAHUU NIPUPOBI U B MaTEPUATHLHOM KU3HH OOIIECTBA, a TAKKE C
y9€TOM OOImMMX IeJe ¥ TPUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMBI cpefaHero ooOmiero obpasoBanusi B Poccuiickoii
denepauum.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOJb B
COBPEMEHHOW IMBWJIM3AlIMM, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHOU
KyJabTypbl. OHa BHOCHUT CBOW BKjIaad B (OPMHUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO  MBIIUIEHUS, B CO3JaHUE ILIEJIOCTHOTO MpEACTaBICHUS 00



OKPYXKAIOLIEM MHUpPE KaK O €IUHCTBE MNPHUPOAbI M YEIOBEKa, KOTOPOE
dbopMupyeTcsT B XMMUUM HAa OCHOBE IIOHMMAaHHS BEUIECTBEHHOI'O COCTaBa
OKPY’KAIOILIEr0 MUPA, OCO3HAHMS B3aAMMOCBS3U MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOYKHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEHUCTBYSI C APYTMMHM €CTECTBEHHBIMHU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacThbIO MHUPOBOW KYJBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCIELIHOTO TPpyAa M >KU3HM KaXKJI0ro uieHa oOmiectBa. CoBpeMEHHAs XHUMHMS
KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTMM Hamnpasj€Ha Ha
pelieHrne Ta00albHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, SHEPreTUYECKOW, MUIIEBOM, 3KOJOTMYECKOM Oe30macHOCTH U
OXpaHbI 3I0POBBSI.

B cootBeTcTBUMM C OOIIMMM LEISMUA M MPUHLUUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIif
YpOBEHb M3yUYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO
HOJATOTOBKY  OOy4aroluxcs,  HEOOXOIMMyH0 UM A BbIpaOOTKH
MUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B KU3Hb COLIMYMA,
MPOJIOJDKEHNUS  00pa3OBaHMS B  pa3IMYHBIX O0JAacTsIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocraBnsiroliuMy - ipeamMeTa  «XUMHsD SBISIOTCS  0a30BblE€  KypChbl —
«Oprannueckas xumus» u «OOIas U HEOpraHUYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HAHUI MO HEOPTraHWYECKON XUMUH (C BKIIOYEHHEM 3HAHUM U3 001Iei
XUMUH) U OpraHndeckoil xumun. @opMupoBaHUe JaHHOW CUCTEMbI 3HAHUH TTPU
U3y4YEHUU TpeaMera oO0ecreunBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrtypa conepxanusi KypcoB — «Opranudeckas xumusi» u «OOmmas u
HEOpraHuyeckas XuMus» cHopMupoBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro matepuaiga M 0O0yCJIOBJIEHA
HUCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUH Ha  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHsiX. Tak, B Kypce€ OpPraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
COCAMHEHN, a TAaK)XE€ HAa YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
MpelCcTaBiIeHU O cTpoeHuu BemecTB. (CBeneHuss 00 HM3yd4aeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3sBUTMM — OT YIJIEBOJOPOAOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUW. B Kypce opraHudeckol Xumuu
NOJIY4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsI TEPBOHAYAJbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKON peaKiIH.

[lon HOBBIM YIJIOM 3peHHUsI B MpeaMeTe «XuMHus» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCsi M3YyUYEHHBI HAa YpOBHE OCHOBHOTO OOIIETr0 0OO0pa30BaHUs
TEOpEeTUYECKU MaTepuanl U (HaKTOJOTUYECKUE CBEICHHUSI O BEIIECTBAX U
xumudeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OO01ast 1 Heopranmueckas
XUMHS» O0Yy4aronIuMcsl MPeIOCTaBIAETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEePUOANYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHMX UM  METOAOJOTHYEeCKHX
MO3UINH, TITy0Ke MOHITh UCTOPUUECKOE U3MEHEHHE (PYHKIIMA 3TOTO 3aKOHA —
oT o0o0MIaromel 10 OOBICHSIONMECH U MPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHWN O BaKHEMIIMX BEHIECTBAaX, WX COCTaBeE,
CTPOCHHH, CBOMCTBAaX M MPUMEHEHHH, & TAKXKE O XUMHUYECKHX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHWs AomnoJiHgeTcs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMHU COJICPXKAaHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN U
NPUKIIAJHONW XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHMMAaHHMIO B3aHMMOCBSI3U
XUMUU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIBLHOM U
MPAKTUUECKON JESTENbHOCTH Y€JI0BEKa, CIOCOOCTBYIOT BOCITUTAHHUIO YBAXKCHUS
K TpOIECCYy TBOpYECTBAa B OOJACTH TEOPHUH W MPAKTUYECKUX MPHIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICIUBATh WHGOPMAIIMI0O M TPUMEHATh €€ IJs TONOJHEHHUS 3HAHWA,
pelleHrsT WHTEIUICKTYalbHBIX M OKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKIX
3amad. B menom coxmepikanne y4eOHOTO mpeameTra «XUMHUS» JaHHOTO ypPOBHS
U3Y4YCHUS]  OPUEHTUPOBAHO  HAa  (opMUpOBaHHE Yy  OOyHarOIIMXCS
MHUPOBO33pEHUYECKON OCHOBBI JJIsi MOHUMAaHUS (Puiocopckux uaeH, Takux Kak:
MaTepUaabHOEC EAUHCTBO HEOPTaHWYECKOTO W OPraHMYecKoro  Mupa,
00yCIIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh
MPUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKTY
HOBBIMU (paKTaMH M TEOPETHUCCKIUMU MPEMOChUIKAMHU, OCOZHAHHUE POJIA XUMUHU
B pEHICHUH OHKOJOTHYECKUX TIpoOJieM, a Takke mpobjeM cOepexeHUs
OHEPreTHUUECKUX PECypCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTHA U
MaTepuasoB.

B mmane pemeHuss 3amad  BOCIUTAHUS, PA3BUTHUS W COLMAIU3AIHH
oOyyaroluxcsi IPUHAThIE TPOrpaMMOM MO XMMHUU TMOAXOMABI K OINpPEAeTICHUIO
CONIEp)KaHUsI W TIOCTPOSHUS TpeaMeTa MpeayCMaTpUBAaOT (OpMHUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMMX O0a30BOE 3HAYEHHUE [
pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTku  wH(MOpMAIMK, HEOOXOAWMBIX [JIi MPUOOPETEHUS  OIbITa



PAKTUYECKON U HCCIIEOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B npakTuke mpemnojaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusl, TaK M Ha YPOBHE CpeaHero oO0mero oOpa3oBaHus, MOpH
OTpPENEICHUHN COJIECPKATEIBHOU XapaKTEPUCTUKU IIeJIe M3ydeHHUs MpeameTa
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJUIHUOHHO MPHU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKW Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKON AEATEILHOCTH 4YeJIOBEKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHUpPOBOM KyJbTypbl. C METOOWYECKONM TOYKH 3PEHHUSI TaKOH
NOAXOJ K ONPEACICHUIO LEJIe H3y4eHUsT MpeaMeTa SBISIETCS BIIOJIHE
OTIPaB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMS TJIaBHBIMU IEISIMU M3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (QopMupoBaHUE CHCTEMBbl XUMHUYECKHX 3HAHUHU KaKk BaKHEHIIEH
COCTaBJIAIONIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPa, B OCHOBE
KOTOPOM JIeKAT KJIIOUEBBIC MOHATHSA, (yHIaMEHTaJIbHBIE 3aKOHBI U
TEOPUU XHMHUHU, OCBOCHHUE S3blKa HAyKHW, YCBOECHHWE W TIOHUMAaHHE
CYIIIHOCTH JIOCTYIHBIX OOOOIICHUI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHHUS;

e (¢opMupoBaHHE U Pa3BUTHE MNPEACTABICHUNA O HAYYHBIX METOAaX
MO3HAHUS BEHIECTB M XUMHUYECKUX peaklHi, HEOOXOIUMBIX IS
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCA B MHUPE BEIIECTB U
XUMUYECKUX SIBIICHHUI, UMEIOIINX MECTO B MPUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH M CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C
HAOMIOICHHEM U OOBSACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
COOJIFOICHUEM TIPaBMIT 0€30MaCHOTO OOPAIICHHS C BEIIECTBAMHU.

Hapsny c¢ »TuMm, coaepxkaTenbHas XapaKTEepUCTHKa Ileledl u  3amad
W3Yy4YeHUs TIpeMeTa B MporpaMMe Mo XMMHUU YTOYHEHA M CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMH NPHUOPUTETAMU B CHCTEME CpPEIHEro oOIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBINICH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OoOydeHwus,
OPUEHTHPOBAaHHOM Ha TMOJrOTOBKY BBIMYCKHMKa 001I€00pa30BaTeIbHOM
OpraHu3allii, BiaJCIOlIero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTyUYEHUS 3HAHUIN
Y IPUMEHEHUS UX B PEAbHOM KU3HU I PEUICHUS MPAKTUYECKUX 3a7a4.

B cBsi3M ¢ 3TUM Tpu U3ydeHUU TpeameTa «XUMHUs JOMUHHUPYIOIIEE
3HaUY€HUE NMPUOOPETAIOT TAKKE LIEJIU U 33]1a4M, KaK:



ajanrtanys oOydJaromuXcsli K YCIOBHSIM JUHAMHUYHO pPa3BUBAIOIIETOCS
Mupa, (GOpMHUPOBAHUE HWHTEIICKTYyallbHO PAa3BUTONW JMYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO,  COTPYAHUYECTBY,  CAMOCTOSITEILHOMY  TPHUHSITHIO
IPAMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HCHHBIX CHUTYAIHSX, CBS3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe Yy OOYYarOIIMXCS KIIFOYEBBIX HABBIKOB (KIIOYCBBIX
KOMIIETEHIIN), MMEIOMINX YHHMBEpPCAIbHOE 3HAYCHHE ISl Pa3UYHBIX BHJIOB
JCSTeNIbHOCTH:  pelieHus mpoOjeM, TOHMCKa, aHalm3a U 00paboTKu
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OMbITa ACSITEIbHOCTH,
KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHWUU XHMHUH, a TaKXKe IJI OIEHKH C
HO3UIMKM DKOJIOTMYECKOW O€30IaCHOCTU XapaKTepa BIUSHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M UYeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O0y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBbIE 3HAHUS 10 XUMHH B COOTBETCTBUHU C JKM3HEHHBIMU TOTPEOHOCTSIMH,
HCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE TEXHOJIOTUU IS TIOMCKA H
aHanu3a Y4YyeOHOW U  HAYYHO-TIONMYJIAPHOHM HMHQPOpMalUd XHUMHYECKOIO
COJIepKaHus;

(¢opMupoBaHHEe U pa3BUTHE Yy OOy4yalOUIUXCSd aCCOLMATUBHOIO U
JIOTHYECKOTO MBIIICHHsI, HAOII0aTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOphIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, MPHU I[JIAHUPOBAHUU U
MPOBEJICHIUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE y OOydalIMuXcid YOEXKIEHHOCTH B TI'yMaHUCTHYECKOU
HAMpaBICHHOCTH XUMHH, €€ BaXHOW POJU B PEIICHUH TJIOOANBHBIX MpoOiIeM
paloHaIbHOIO MPUPOAOIOJIb30BAHNS, TOTIOJTHEHHS JHEPTETUUECKUX PECYPCOB
M COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOIIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKke
NpuOoOpETEeHUs] OMbITAa HCIIOJB30BAHMS TOJyUYEHHBIX 3HAHWUN ISl TPUHSITHS
IPAaMOTHBIX PEIICHUI B CUTYAIUIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSMH.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHSD)
0a30BOr0 ypOBHS BXOAWT B COCTaB TMpeaMeTHOW obOmactu «EcTtecTBeHHO-
Hay4YHBIC TIPEIMETHI».

OOmiee uMcno 4yacoB, OTBEACHHBIX ISl M3Yy4YEHHUS XUMHHU, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 gacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 yac B HeZelo).



COIEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecKko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B NIOJIyYEHUH HOBBIX BEIIECTB U MaTepHaIOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(opMyJibl OpraHn4YecKux BelecTB. ['omosorusi, nzomepus. XuMudeckas CBS3b
B OPraHUYECKHUX COECIMHEHUSX — OJMHAPHBIC U KPATHBIE CBA3H.

[IpeacraBnenne 0  KilaccU(UKAMU  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4yecKas) U TPUBUAIbHBIC
Ha3BaHUs BAKHEUIIUX MPEACTABUTEINICH KJIACCOB OPTAHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHMYeCKHX BEIECTB M MaTepuajiamMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUs U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI psil. DTUIIEH U IPOIHIIEH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUOPUPOBAHUA, TATOTEHUPOBAHUSA, TUIApaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHUE CBOMCTBA (peakuust MOJIMMEPU3AIUN). [Tomyuyenue
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHUE,
¢uznyeckue M XMMHYECKHE  CBOMCTBa  (peakuuu  THIPUPOBAHUS,
raJIOT€HUPOBAHHUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE U NPUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u xumuyeckue ceolicmea (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUS), noJayuenue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTHuYecKkasi CBA3b MEXIY YIVIEBOJOPOJAMH, NPUHAJICKAIUMH K
Pa3JIMYHBIM KJIaCCaM.

IIpupoaHple MCTOYHUKH YIJIEBOAOPOAOB. IIpMpOIHBIN Ta3 M NOIyTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. CrnocoObl nepepadboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKH), nmuponu3. [IpomykTbl
nepepaboOTKu HEPTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH W B OBITY.
KameHHbIii yroias 1 IpOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABI W3Y4YEHHUs BEIIECTB M UX MPEBPAILCHHIA:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3MHBI, KOJJICKIUHU
«Hedbtp» u «Yrojb», MOJCIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIyYEHUE
ATUJIEHA U U3yYEHHE €r0 CBOWCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WIH MPOIYKTOB
peaKIum).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenbHble OAHOATOMHBIE CIHPTHL. METaHON W 3TAHOJ: CTPOCHHE,
¢u3nueckue M XMMHUYECKHME CBOMCTBA (pEaKkIMU C AKTHUBHBIMH METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpPUMEHEHHE. BOJOpOaHbBIE CBS3M MEXKIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJIa HA OPraHNU3M YeJIOBEKa.

MHoOroaromMHble CIHAPTHL. OTWICHIJIMKOJIb W TJIMIEPUH: CTPOCHHE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIEIIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha
opraHu3M uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

@®eHod: CTPOCHUE MOJEKYJNbl, (PU3MUYeckue U XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenne GeHomna.

Anpnerupl U kemowsi. DopManpaerui, aleTadbIETHA: CTPOCHHE,
du3nueckrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHUS,
Ka4eCTBEHHBIEC PEAKLINN), TIOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpefeNibHble KapOOHOBbIE KHUCIOTHL. MypaBbuHas U
YKCyCHAasi KUCIIOThI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOICTBA,
olOmme [ Kiacca KUCIOT, peakius dSTepuduKaluu), TM[OJy4YeHUe U
npuMeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BHICIIUX




KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE JIEUCTBUE.

Crnoxubie >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxubix  d¢pupoB. Kupsl. T'mapomus xupo. IlpumeHnenue KHUPOB.
buonornueckas posip KUpPOB.

VYrneBoapl: cocraB, Kiaccu@uKauus —yrieBogoB  (MOHO-, JH- U
nmoymcaxapuapl). [7oko3a — TPOCTEWIIMNA  MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
runpokcunom meau(ll), okucnenne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpO’KEHUE TIIIOKO3bl), HAXOKIEHUE B MPUPOJE, IPUMEHEHHE,
ouonoruueckas poib. @otocunTte3. pykTo3a Kak U30MEP IIOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepsl. CTpoeHHe KpaxMaia u
Heurono3bl.  PU3HUECKME W XMMHUYECKHME CBOWCTBA Kpaxmayia (THUAPOJIH3,
KayeCTBEHHAsI pEaKLus C HOJOM).

OKCNEepUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M MX IPEBPALLCHUI:
poBeieHUE, HAOIIOACHUE U ONMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLUH OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
runpokcunoM wmeau(ll)), anpaernoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumpom memu(ll), B3aumopeicTBue kpaxmana ¢
MO/IOM), TPOBEIAEHUE MPAKTHUECKOW pabOThl: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMMHUYECKOM peakuuu (Macchl, o0bEMma,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKLUUU I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peakIun).

A3oTrcoaeprkalue oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTEepHblE  OpPraHUYECKUE  COCTUHECHMUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NMPUMEPE TJIMLUHA).
buonornuyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. lepBuynas,
BTOpUYHASI U TPETHYHAsI CTPYKTypa OeNkoB. XMMHYECKHE CBOWCTBAa OEIKOB:
THJIPOJIU3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCnepruMeHTAIbHBIE METOJAbl M3Y4YEHHUs BEIIECTB U WX NPEBPAILCHUN:
HAOJIIOICHUE U OINMCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB
IPY HArpeBaHUU, [IBETHBIE pEaKIMU OEIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUSI



OCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHMMA:
MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEPU3ALMH, CPEIHSS
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCAMHEHNN — TOJIMMEPHU3ALMS U TTOJIMKOHICHCALINS.

OKCIEpUMEHTAIBHBIE METOABI M3YyYEHHsI BEUIECTB U HX IPEBPALLCHHI:
O3HAaKOMJIEHME C o00pa3llaMM MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmszannst MeXNpeIMETHBIX CBA3CH NPU H3YYCHUH OPraHUYECKOU
xumun B 10 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAHHME KaK OOIIMX
€CTECTBCHHO-HAYYHBIX [OHATUN, TaK W IOHATUH, SBIAIOLIUXCSA CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHalIW3, CUHTE3, Kiaccuukaius, NepUOAUYHOCTD,
HaOJII0/IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOIETUPOBAHUE.

®usuka: wmarepus, DOSHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: xnerka, opranusM, o6uocgepa, 0OOMEH BELECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIJIEBOJbI, KHUPBI,
(hepMEeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIJIMBO, PECYPCHI.

TexHoyorus: NUIIEBbIE IPOAYKTBI, OCHOBBI PAlMOHAIBHOIO ITUTAHMA,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETHUECKHUE IIPENApPaThl, MaTEPUAJIbI
13 UCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHHU

XAMUYECKHN DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUUeCKUe YPOBHHU, MOAYPOBHU. ATOMHBIE OpOUTANIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacmpeielieHHs dJISKTPOHOB 10 OPOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XMUMHUYECKUX
snemeHTtoB JI. WM. MengeneeBa. CBs3b NEPUOJUYECKOrO 3aKOHA U



Ilepuoanyeckoit cucreMbl xumuuyeckux diemeHToB JI. WM. Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOECHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOWCTB XMMHUYECKUX DJIEMEHTOB W OOpa3yeMbIX WMH TPOCTBIX M CIIOKHBIX
BEIIECTB N0 Tpynmnam M MepuojaM. 3HAYEHUE IEPUOJUYECKOr0 3aKOHa B
Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHUMHUYECKAs] CBS3b. BHABI XHUMHYECKOW CBS3U
(xoBanieHTHasl HEMOJSAPHAs U NOJIAPHAs, HOHHAs, MeTallInyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOH CBsi3M (OOMEHHBI W JTOHOPHO-
aKienTopHslii). BogopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATENHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIDHOTO CTPOCHMS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTbh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTue 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccudukanus  Heopranmyeckux  coeauHeHuid.  HomeHkmarypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYeCKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKANTUX K PA3JIMYHBIM KJIaCCaM.

Xumnueckas peakuus. Kriaccudukanus XUMHYECKMX peakiuid B
HEOPraHMYECKON U OPraHUYeCKON XMMHUU. 3aKOH COXPAHEHHSI MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuumu, €€ 3aBUCHUMOCTb OT pa3iU4HbIX (HaKTOPOB.
OOpatumble peakuuu. XuUMUYeckoe paBHOBecue. DakTOpbl, BIUAIONINE Ha
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektposutuyeckas nuccoruanus. CUiIbHbIE W CIa0ble AJIEKTPOJUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUI:
nemoHcTpanus tadbsmmi «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yuyeHue MOJIEICH KPUCTALTNIECKUX PEMIETOK, HAOII0ICHUE
U ONHUCaHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX ONBITOB (pa3yiokKeHUE
NEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, PpPEaKIuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(aKkTOpPOB Ha CKOPOCTh XMMHYECKON pEaKIIHI.

PacuéTnrblie 3amaun.



Pacuétel 10 ypaBHEHUAM XUMHUUYECKMX pEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, paCUYETHI C MCMOJIb30BAHUEM TOHSTUS «MaccoBas
JTOJIS BEILIECTBaY.

Heopranuyeckasi xumms

Hemeranmnel. Ilonoxkenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux 3nemeHToB JI. V1. MenpaeneeBa 1 0COOCGHHOCTH CTPOEHHUSI aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJOr€HOB, CEPBI, a30Ta,
docdhopa, yriepoga HW  KpEeMHHS) M HUX  COCAWHCHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiutoB B [leprnoanueckoi cucteMe XUMHUYECKUAX
anementoB JI. U. MenneneeBa. OcCOOEHHOCTH CTPOEHHUSI DICKTPOHHBIX
000s1049eK aTOMOB MeTajuioB. O01Me puznueckrue cBoicTBa MeTaioB. CIUIaBsl
METAJIOB. DJIEKTPOXUMUYECKUN psii HATIPSHKEHUI METAJIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HAaTpHM, Kaluid, KaJdbllUi,
MarHuiu, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO61ue criocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

DKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIIUU «MeTallibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEILICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, HAOJMIOJCHUE W OMUCAHUE JAEMOHCTPALIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOACHCTBHE THAPOKCHAA  ATIOMHUHHUSA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, KA4eCTBEHHbIC PpEAKIUM Ha KaTHUOHBI
METAJLJIOB).

Pacuétnbie 3amaun.

Pacuétel Macchl BeriecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJHUYECTBY
BEIIECTBA, MAacce WM 00BbEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
pacuy€Tsl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU
OJIHO M3 BELIECTB UMEET ITPUMECH.

XHUMHSA U )KH3Hb

Ponp xumum B 00ecrieueHHH SKOJOTHUCCKOM, YHEPTETHUYESCKON 1 MUIICBOM
0€30MacHOCTH, Pa3BUTUU MeIUIMHBI. [IoHATHE O HAayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKITUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.



YenoBeKk B MHpE BEIIECTB W MATEPUAIOB: BAXKHEUIIUE CTPOUTEIILHBIE
MaTepuayibl, KOHCTPYKIMOHHBIE MaTepHasibl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTtepuabl ISl JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XVMHSI M 3J0pPOBbE YEJIOBEKA: IPABHUIIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, IpaBuia OE30MACHOTO HCIOJIb30BAHUS INPENapaTroB ObITOBOM
XUMUH B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanmuzanmss MeXNpeaMETHBIX CBS3€ MNpU  HM3y4YeHHH OOwWeld U
HEOpraHM4ecKo XuMHuM B 11 Kiacce ocCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAYYHBIX IOHATUN, TaK U MOHITHUH, SIBIISIOIIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE IOHITHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3AKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(puKaluus, NEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

@uznka: marepus, 3HEpPrus, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEWUTPOH,
WOH, HW30TOI, pPaJUOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHBD,
BELIECTBO, TE€JO, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, (U3HUYECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBIIIEHHOCTB, METaJuTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJloB, CEBCKOXO3SIIICTBEHHOE
MIPOU3BOJICTBO, nuuieBas IPOMBIIIEHHOCTD, (bapmaneBTHUECKas
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaTepHaoB, AJIEKTPOHHAS IIPOMBIIIEHHOCTS,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
XM HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHUS
OoOy4JaronMMuUCss TPOrpaMM CpeaHero oOluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM ISt
pa3pabOTKH MJIaHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEAHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHH € CHUCTEMHO-ACSTEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICTIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaKAaHCKOW WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIECHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX Tpaguuuil 0a30BOMl HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LIEITOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTh 1IN U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW W BOCIHTATEILHON JIEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UJeallaMH POCCUHUCKOI0 IPakIaHCKOTO OOIIECTBA, MPUHATHIMU B
oOllecTBE HOPMaMu U IpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOIIMMU IPOLIEcCaM
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeAMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OMNBITA MO3HABATEIHLHON W MPAKTUYECKOW NEATENbHOCTH
oOy4Jaronuxcst o peaau3aliui TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaxaaHCcKOro BOCIMTAHUS .



OCO3HaHMS  OOYYalOIIUMHCS CBOMX  KOHCTUTYIIMOHHBIX TIpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOPMAaX M MpPaBUIAX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW HEATEIBbHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIIEHUN YICOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMTOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryYMEHTBI JPYTUX MPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

LHEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBKEHUS K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
MPUMEHEHHUSI XUMHWH, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKH €CTh PE3yJIbTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX ITOHMCKOB,
MIOCTOSSHHOTO TPyJa YYEHBIX U TPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCICAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOM
OTE€YECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACHh Ha MOPAIHHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHMUE TMOCIECACTBUNA ITHX
MOCTYTIKOB;

4) gpopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHUMAHUS IIEHHOCTEH 370pOBOTO M 0Oe30macHoro obpasza >KW3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIFOICHUS TpaBwil 0€30MacHOTO OOpallleHUs C BEIIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIIBHOCTH,

MMOHMMAHUSl I[IEHHOCTU TMPABUJI HHAUBUAYAIBHOTO M KOJUJIEKTUBHOIO
0€30I1acHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHMSI  TOCHAEACTBUM U HENPHUATHS  BPEAHBIX  MPUBBIYEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);



5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIHCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIHMX BHJIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUUYECKUX 3aj]ad
COIIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHUIO MpoQeccHuil pa3audHOro poja, B
TOM YHUCJIE HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBaXEHUA K Tpyay, JIOIAM Tpyda U pe3ylibTaraM TPYyIOBOH
NEATEINBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUAYAJIHHON TPaeKTOPHUH
oOpa3zoBaHus, Oyayiied npodeccuu U peanuszaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH O0IIECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 1LI€TIECO00PA3HOTO OTHOIICHUS K MPUPOJAE, KaK UCTOUHUKY
CYILLIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUsS TI00aJBbHOr0 XapaKTepa 3KOJOTMYECKHX MpOOJeM, BIUSHHUS
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTIKEHUNW XUMUU IS
pelIeHs: BONPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEId OKPYXKAIOLIEH
MPUPOJHON Cpesie, YMEHHs TPOTHO3MPOBATh HEOIArONMPUATHBIE SKOJIOTMYECKUE
MOCJIEICTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJu4usi Pa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMYECKOW HANpaBIEHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
IIPAKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTUBOCTOSITH HWICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNMU(UKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMHpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
IPEeCTaBIICHUs 00 OKPYXaIOIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpPOoOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XHUMHH JJIi  COBPEMEHHOM
UMBWIN3aIUHA: B €€ T'yMaHUCTUYECKON HANPABIECHHOCTH W BaXXHOU pOJIM B
CO37JaHUU HOBOW 0a3pl MaTEePUANTBHOW KYJIbTYpPbHI, PEIICHUU TJIOO0ATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecreyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJ0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MMO3HAHUS, HWCIOJL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalu3a U OOBICHEHUS SIBICHHI
OKPYKAIOLIEr0 MHUpa M MPOUCXOASIIMX B HEM HM3MEHEHUN, YMEHHS [€1aTh
000CHOBaHHBIE 3aKJIIOYCHHMS HAa OCHOBE HAy4YHbIX (DAaKTOB U HMMEIOIIUXCA
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3oOBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSAM  Tpyla B  pasluyHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHMSI YUEOHOro mpenMera «XuMHs»
Ha YPOBHE CpeJIHEro oOuiero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUA  O0yYaroIuXcs
MEKIUCLIUTUTMHAPHBIE (MeXMIpeaMETHBIE) oOLIEHayYHbIE MTOHSATHS,
OTpaXkarolllie IeJIOCTHOCTh HAay4YHOM KapTHHbI MUpa U CHEUU(PHUKY METOJI0B
MO3HAHHS, MCIOJBb3YEMBIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (pakT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBIE yueOHbIe NENUCTBUS (mo3HaBaTEIbHBIE,
KOMMYHHMKaTHUBHbIE, DPETyJSATUBHBIE), oOecreuynBaionye (QopMUpOBaHUE
(YyHKUIMOHATBHOW FPAMOTHOCTH M COLUATIBHON KOMIIETEHIIMU O0YyYaIOIINXCS;

CIIOCOOHOCTB oOyuaronmxcs UCIIOJIb30BAaTh OCBOCHHbIE
MEXIUCLUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHUBEPCAJIBHBIE
yueOHbIE JCHCTBHS B IO3HABATEILHON U COLMATIBHON MPAKTHKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JICCTBUSIMU.

OBiageHue  YHUBEPCAJbHBIMH  Y4YeOHBIMH  TO3HABATEJIbLHBIMHU
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSATENbHO  (OopMyJIMpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEeNATh LU JEATeIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUHM HX
JOCTUXKECHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMHU
LEIISIMU;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTePHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JJI1 O0BSICHEHUS OTACIIBHBIX (DAaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEpUHM IS KIacCU(UKAIUM BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY H3YyYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXXKICHUS (MHAYKTUBHBIC, IEIYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUSI B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh B MPOIECCE  TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, TNPeoOpa3oBBIBAaTh  MOJCIbHBIC
NPEJICTABICHUS — XMMHUYECKUM 3HaK (CUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHUYECKOW pEaKIUU — TMPU PEHICHUU YYEOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aj]layu, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPEJCTABICHUS IS BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMmynupoBaTh €M W 33Jadyd  WCCIEOBAHUS, HCIOJIh30BaTh
MOCTABJICHHBIC M CaMOCTOSITEIPHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
VYCHHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HaOIIOJaTh 3a



XOJOM  TIIpoliecca, CaMOCTOSITEIBHO — IIPOrHO3MPOBAaTh €ro  pe3ysbTar,
(GopMynupoBaTb 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKONW HCCIIEIOBATENIbCKOM U MPOEKTHOM
JESTENIbHOCTH, NPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY
[IOMCKY METOJIOB PELICHHs] MPAKTUYECKUX 3aJad, NPUMEHEHUIO pa3IMYHBIX
METO/0B IMO3HAHMUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATbCS B pPAa3IMUHBIX MCTOYHMKAX HHPopManuu (Hay4yHO-
HOMYJIApHasl JIMTEpaTypa XHMUYECKOTO COJEP)KaHUs, CIPABOYHBbIE IMOCOOMS,
pecypcbl MHTepHETa), aHAIM3UPOBATh HH(POPMALIMIO PA3IMYHBIX BUIOB U (popM
MPEACTABICHUS,  KPUTHUYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(opMyIUpPOBATH 3aPOCHl U IPUMEHATH Pa3IMUHbIE METOAbI IPU ITOUCKE U
orOope wuHpoOpMalMU, HEOOXOAMMOM JMJisi BBINOJHEHUS YYEOHBIX 3aaay
OIPENICIIEHHOTO TUIIA;

pUOOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHpopmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpeACTBa MpH padoTe C
XUMUYECKON HWH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (puanyeckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIaTypYy;

UCIIOJIb30BaTh W MPEeoO0pa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiaieHue YHHMBEPCAJBHBIMM KOMMYHHMKATHBHBIMHM 1CCTBUSIMU:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl B XOJ€ IUasiora
W/WIM TUCKYCCUH, BBICKa3bIBaTh HJIeH, (OPMYJIMPOBATh CBOU MPEATIOKEHUS
OTHOCHUTEJIBLHO BBIIOIHEHUS MPEJI0KEHHOH 3a1auH;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBLHOU J1€ATEIBbHOCTH,
MIOJIyYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAaMU IPHU
BBIMIOJJHEHUH XUMHUYECKOrO SKCIIEPUMEHTa, MpaKkTUYecKod paboThl 10
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaM3allii yueOHOTO IPOEKTa U
(GbopMyIHpOBaTHh BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIACOBAHMSI MO3UIINH B X0/1€ OOCYXACHUS U 0OMEHAa MHEHUSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSMMU:



CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, ONpenessis €€ LeNM W 3aJadd, KOHTPOJIMPOBAaTbH U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpEIaraéMblii aJIrOpUTM JEWCTBHM IpHU
BBITIOJTHEHUH YYE€OHBIX M HCCIENIOBATEIbCKUX 3a]a4, BbIOMpaTh Hauboiiee
3¢ (deKTUBHBIA CcOCO0 UX pElIeHUs C Y4ETOM IMOJIYYEHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIATH  CaMOKOHTPOJIb  CBOE€M  JACATCIBHOCTH HA  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUA O XUMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHUM
NpUPOALI, B (OPMHUPOBAHWM MBIIIICHUS W KYJIbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOW ISl PEIICHUS MPAKTHYECKHUX
3alad U DKOJIOTMUECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM CpEIIE;

BIIQZICHUE CHCTEMOH XWMHYECKUX 3HAHWHM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TIOHATUSA (XMUMHUYECKHH DJEMEHT, aToM, DJJCKTPOHHAS
o0omoyka aTroma, MOJIEKYyJia, BaJICHTHOCTh, JJICKTPOOTPUIIATCIHLHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpaIEHHAas),
MOJIb, MOJISIpHAasl ~ Macca, MOJSIPHBIA  00BEM,  YIJIEPOIHBINA  CKEJeT,
GyHKIIMOHATBHAS TPYyIIa, pajuKajl, HU30MEpHs, HU30MEphbl, TOMOJOTHYECKHMA
pSAI, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOA M a30TCOMASpKAIINE COCAUHEHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS);
TEOPUU M 3aKOHBI (TEOpUs CTPOSHUS OpraHnueckux BemiecTB A. M. Bytnepoga,
3aKOH COXPAHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKHUMA S3BIK
XUMUHU; MHPOBO33PECHUYCCKHE 3HAHUWSA, JICKAIINe B OCHOBE ITOHMMaHHS
NPUYUHHOCTH W CHUCTEMHOCTH XHMHYCCKUX SBJICHUH, (DAKTOIIOTHUCCKHUEC
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH M O€30MaCHOM HCTOJIb30BAHHUH
BOKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETHLHOCTH
YeII0BEKa;



c(OpPMUPOBAHHOCTh YMEHUI BBISIBISTh XapaKTEpHbIE NMPU3HAKU MOHSTUH,
YCTaHABJIMBATh MX B3aUMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE IOHATHUSA
IIPU ONKUCAHUH COCTaBa, CTPOEHUS U MPEBPAILICHU OPraHUYECKUX COEANHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
(GopMysl OpPraHMYECKMX BEIIECTB M YPAaBHEHUN XHUMUYECKUX pEaKIuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB JJI1 MILTIOCTPALUN HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAIIICKHOCTh U3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIPEACIEHHOMY
KJaccy/rpynmne coeAMHEHUN (YIJIeBOAOPOJbl, KUCIOPOJ M a30TCOAEpIKalIue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHMS), JAaBaTh MM Ha3BaHUA IO
cucrtematnyeckoi HomeHknatype (IUPAC), a Takke npUBOJIUTH TPUBUAIBHBIE
Ha3BaHUS OTIEIbHBIX OPraHUYECKUX BELIECTB (ITUJIEH, MPOIUJIEH, aleTHIIEH,
STUJICHTJIMKOJb, TIMLEPUH, PEHOI, POopMalbIEIl, aleTalIbJET U/, MypaBbUHas
KHCJIOTa, YKCYCHas KHCJIOTA, OJICMHOBAas KHCJIOTa, CTEApUHOBAsl KHCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTI0JI03a, TIIUIKH);

c()OPMUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHUSI MPHUMEHSATH IOJOKEHUS TEOPUU CTPOCHUs
opranudeckux BemectB A. M. byrtiepoBa misi OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MACChI
BELIECTB;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢u3nyeckue U XUMUYECKHUE CBOWCTBA THIMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIECH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJb,
IIIMLEpHH, (GEHOJ, alleTalbAeTHa, MypaBblHas U YKCyCHasl KUCJIOTHI, TJIIOK03a,
Kpaxmaji,  LeJUIIJIO3a, AaMHUHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATh
FEHETUYECKYI0 CBSI3b MEXKJYy HUMH YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTH yMEHUs XapaKTEepHU30BaTh MCTOYHUKHU
YIIEBOIOPOAHOTO ChIpbsl (HE(Th, NPUPOIAHBIA Ta3, Yroib), CHOCOOBI MX
nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadoTKH;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
pEeaklMK MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEILECTB UJIM MPOAYKTOB PEAKIUN);



c(OPMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX Hay4YHOI'0 MIO3HAHUS, UCIIONb3YEMBIX B XUMHUH IIPU U3YUCHUH BEILECTB
U XMUMHYECKUX  SBJIICHMA  (HAOJIOJEHHE, W3MEPEHHE, HKCIICPUMEHT,
MOJICJINPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUSA IS
OPUHATUSA PEUICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BEILECTBAMHU U UX IIPUMECHEHUEM;

chOpPMUPOBAHHOCTh ~YMEHHUH  COONIONATh  MpaBuja  TMOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYJOBAaHUEM, a TAKKE IpaBHIIA
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATb M BBINOJHITH XUMUYECKUH
AKCIIEPUMEHT (IIPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OJTWJIEHA M HW3YYEHUE €ro CBOMCTB, Kauye€CTBEHHBIE pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHaTypaluss OENKOB NpH HAarpeBaHWU, LIBETHbHIE
peakuuu OEIKOB) B COOTBETCTBUU C IpaBUJIAaMU TEXHUKHU O€30IaCHOCTH NpHU
oOpallleHuu ¢ BEUIECTBAaMHM M JIaDOpaTOPHBIM OOOPYJOBAHHUEM, IPEACTABIAThH
pe3ynbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE 3TUX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
uH(pOpMaUIO, TMOJyYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYTrUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  HKOJOTUYECKHU
11€JIECO00PA3HOTO MOBEACHUSI B OBITY U TPYAOBOM NEATENbHOCTH B IIENIAX
COXPaHEHUsS CBOETrO 370pPOBbS M OKPYXKarOUIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTb BO3JEHCTBUS HA JKUBbIE OPraHU3MbI ONPENEIIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, mosicHATh Ha mpumepax crnocoObl
YMEHBUIEHUSI W NPEIOTBPAIICHHUS MX BPEJHOTO BO3JACHCTBHUS HA OPraHu3M
YEJIOBEKa;

U1 00YYaroIMIMXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METO/AaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUI;

JUIA CIENbIX W CIa0OBUAAIIMX OOYy4YaloIIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTteMy oOo3Hauenuid JI.  bpaitng npns  3amucu
XUMUYECKUX HOpMyII.

11 KITACC



[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHUpPA, POJIM XHMHUU B T[O3HAHUU SIBJICHUN
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUS MPAKTUYECKUX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, M30ToII, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBAJIEHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOIHAS), KPUCTAIIMUECKAs
pelETKa, TUIBl XUMUYECKUX PEAKINI, pACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS IUCCOLMAIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuy, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPAHEHMSI MAcCChl BEILECTB, 3aKOH COXPAHECHHS M TMPEBpaIlCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE NOHUMAaHHUS
MPUYUHHOCTA M CHUCTEMHOCTHM XUMHYECKUX SIBJICHUM, (HaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJy4YEHHUU U OE€30MaCHOM HCMOJIb30BAHUU
BOKHEUIINX HEOPraHUYECKUX BEIICCTB B OBITY U MPAKTUUYECKOU JIEATCIBHOCTH
YEJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
MPU OMMCAHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY IS
coctaBieHusi GOpMyd BEMIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cucrematniyeckytro HomeHkiarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIEeCTB (yrapHbId ras, yriaeKuciblid ra3, aMMuaK,
raméHas U3BeCTh, HeTaII€Has U3BECTh, MUThEBAs COJa, MTUPUT U APYTHUE);

c(OPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M CTENEHb
OKHCJICHHS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ
XUMUYECKON CBsI3M (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCMHEHUSX, TUM KPUCTALIMYECKOM PpEMIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTHYECKAs ), XapaKTep CPebl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUMN;



c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPraHWYECKUX BEIIECTB MO HX COCTaBY K OMNpEeNeIEHHOMY Kiaccy/Tpymre
COCIMHEHHI (MPOCThIE€ BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHJBI,
OCHOBaHUSI, KUCJIOTHI, aM(OTEPHBIEC THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NIEPUOJUYECKOTO 3aKOHA
H. WN. MengeneeBa u JAEMOHCTPUPOBATH €0  CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(hOpPMUPOBAHHOCTh YMEHHMM XapaKTEPH30BaTh AIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuoguueckoil cuctembl
xuMudeckux aementoB JI. M. MenneneeBa, UCHonb3ysl MOHATHS «s-, P-, d-
AJIEKTPOHHBIE  OpOUTANM»,  «IHEPreTUYECKUE  ypPOBHU»,  OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB XHUMHUYECKHX JJEMEHTOB U HUX
COEAMHEHNH MO nepuoaam u rpynnam llepuonndeckoin cucTeMbl XMMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapakTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKHX BEIIECTB PA3jIMYHBIX KJIACCOB,
MOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C IMOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCU(DULIMPOBATh XUMUYECKUE PEAKIIUH TIO
Pa3IMYHBIM MPU3HAKaM (YHUCIY M COCTaBy PEarupyroluX BELIECTB, TEIUIOBOMY
2 deKTy peakiuu, I3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 00PaTUMOCTH
peaKIlMM, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHHSI PEAKIUI pa3IMYHbIX
TUIIOB, TIOJHBIE M COKpaUIEHHbIE YpaBHEHUS pEaKIMil HOHHOTO OOMeEHa,
YUHUTBIBasl yCJIOBUS, TPU KOTOPBIX 3TU PEAKLIMH UAYT JO KOHIA;

c(OPMHUPOBAHHOCTh YMEHHUI MNPOBOAMTH PEAKIMH, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  NIYTEM  HMOHBI, NPUCYTCTBYIOIIME B  BOAHBIX  PACTBOpAxX
HEOPraHWYECKHUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKUMUd TOCPEJACTBOM COCTABIEHUS 3JEKTPOHHOTO
OanaHca ATUX PEaKIINi;

c(hOPMHUPOBAHHOCTh  YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKOM peakuud OT pa3iuyHbiX (AKTOPOB; XapakTep CMEIIECHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUS (IPUHIUI
Jle lllaTense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE MPOLECCHI,
JeXallhe B OCHOBE MPOMBIIIEHHOTO MMOJIYYEHUsI CEPHOM KUCIOTHI, aMMHAKa, a



TaKk)ke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUKUCICHHS C UCIOIB30BAHUEM
MOHATHUSL «MAacCOBas 10JIsl BEMIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHH Ta30B
Opy XUMHUYECKHX PEaKIUsAX, Macchl BeIIeCTBA WU O0bEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BeIllECTBa, Macce WIM O0O0bEMY OJIHOTO U3
YYacTBYIOIINX B PEAKIMU BEIIECTB, TEIUIOBOTO >(PQeKTa peakinuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MAacChl BEILIECTB, TPEBPAILCHHS U COXPAHEHHSI SHEPT UU;

chOpPMUPOBAHHOCTH ~ YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCyn0H M J1abopaTOpHBIM OOOpYIOBaHUEM, a TAaKKE IpaBHUIIa
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU MO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW TIAHUPOBATh W BBHINOIHATH XHUMHUYECKUN
AKCIIEPUMEHT (pa3ioKeHHE NEPOKCHA BOJIOPOIA B IPUCYTCTBUU KaTaIn3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOULIBIO YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHYECKOH
pEeaKlMM, peaklud HMOHHOro oOMeHa, KayeCTBEHHbIE pEaklUuh Ha cyibdar-,
KapOoHaT- M  XJOPUI-aHHUOHBI, HAa  KAaTHOH  aMMOHHs,  pEIICHHE
SKCIIEPUMEHTAJbHBIX 3aa4 no TeMaM «Mertamiby u «Hemeramne»y) B
COOTBETCTBUM C IMpaBWJIAMH TEXHMKH O€30MacHOCTH NpuU OOpallleHuu C
BELIECTBAMU M J1A0OPATOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO AKCIIEPUMEHTa B (OpME 3aluCH YPaBHEHHI COOTBETCTBYIOIIUX
peaxiuii 1 GOpMyIHUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
UHPOpMAIMIO, MOJIYYaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpEeACTBa MacCOBOMU
KOMMYHHKAIU, UHTEpHET U APYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  HKOJOTUYECKHU
1eJIECO00PA3HOr0 MOBEACHUSI B OBITY U TPYAOBOM NEATENBHOCTH B IIEJIAX
COXPAHEHUsSI CBOETrO 370POBbS M OKPYKArOUIEH MPUPOIHONU Cpelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBHUS Ha KHUBBIE OPTaHU3Mbl OMNPEICIEHHBIX BEILECTB,
noHumasi cmbica nokazatens I[IJIK, mMoscHAT, Ha mnpuMepax CHOCOOBI
YMEHBIIICHUSI W TPEAOTBPAICHUST WX BPEAHOTO BO3ACHCTBHS Ha OpPTaHU3M
YeJI0BeKa;

U1 00YYaroIMIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0OPOBBSI: YMEHHE
NPUMEHATh 3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUN;



JUISL CHENbIX W CIA0OBUASIIMX OOYYalOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuit JI. bpailns npma  3anucu
XUMUYIECKUX (OPMYIL.
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MeTaHOJ u 3TaHoi. BomopoaHas cBs3b

MHoroatoMHbIe CIIMPTHI:




19

20

OTUJICHIJIMKOJIb U TTIMICPHUH

®eHo: cTpOCHNE MOJIEKYJIH,
¢bu3MUecKre 1 XMMUYECKHE CBONCTBA,
pUMEHEHHE

Anbnrerunsl: GopMaNbIeTUA U
aneranbaerua. AueToH

21

22

23

OAHOOCHOBHBIE NpEETbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHas

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U OJIEMHOBAS KMCIIOTHI, KaK

IpeaACTaBUTCIIN BBICIIUX Kap6OHOBbIX
KHUCIIOT

24

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

25

26

27

CrnosxHble 3(Upbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['naponus
CJIOKHBIX 3(hHpOB

XKupsl: ruaponus, npuMeHeHue,
Ouonormyeckas poib JKUPOB
VYTieBoibl: COCTaB, KiIacCU(pUKAITHSI.
Baxneiimme npecTaBUTeNN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

28

Kpaxman u nemirono3a Kak npupoHbie
MOJINMEPBI




KonTponpHas pabora mo pazaeny

29 «Kucnopojacoaepxaiiyue opraHuuecKue 1
COCAUHEHMS

30 AMUJHBI: METHUIAMHMH U aHUJIUH 1
AMWHOKHCIIOTHI KaKk aM(pOTepHBIC

31 OpraHUYECKUE COCAMHEHUS, UX 1
Oouosiornueckoe 3HaueHue. Ilenrtup

32 benku xak npupoaHsie 1
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

33 OCHOBHBIE TTOHATUS XUMUH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
[TnacTMacchl, kKaydyku, BOJTOKHA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

XUMHUYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMAa XMMUYECKUX I1eMeHToB []. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHEHUN
10 TpyHIam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHToB .M. MeHneneeBa
B Pa3BUTUU HAyKU

CrtpoeHue BemiecTBa. XuMHUUYECKasi CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoaHas cBsi3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenennb okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.




MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas CBSI3b HEOPraHMUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Kiaccudukanus XuMruaecKkux peakimii B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIIUIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMHYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «BausiHue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

11

DNeKTPONUTHIECKas TUCCOIHALIHS.
[TonsiTue o BoopoanoM nokasarene (pH)
pactBopa. Peakuiun nonHoro ooMena.
I'mpponus opraHnyeckux u
HEOPraHNYEeCKUX BELIECTB

12

13

14

OKHCITUTENTEHO-BOCCTAHOBUTEIbHBIC
peakmuu. [lonsitre 06 >mekTponuse
pacIuiaBoOB U PaCTBOPOB COJIEH
KonTponpHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»
MerTabl, UX MOJ0XKECHUE B
[Iepuoanueckoit cucreMe XUMUYECKUX




anemeHToB 1. . Menjeneena u
0COOCHHOCTH CTpOeHHUs aToMOB. O01THe
(busnvecKkre CBONCTBA METAJIJIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

METaJUIOB (HATPUH, KaIui, KaabIUi,
MarHui, aJJlOMAHUAN) U UX COCTUHCHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a 1
UX COCIMHEHUH

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Mertamnb»"

HeMeTaJ'IJ'II)I, HUX ITIOJIOXKCHUEC B
[Iepuoanueckon cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3NYECKUE CBOMCTBA HEMETAILIIOB.
AJIOTpOIUS HEMETALTOB (Ha IMPUMEpE
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

22

23

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U
HUX COeIUHEHNN

XuMHUUecKue CBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN




24

25

26

XUMHUYECKHE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCIUHEHUI

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U
HUX COEIUHEHNN

O06o0011eHNEe U CHCTEMATHU3alMs 3HAHUH 110
TeMme «HemeTamibely. BerauciaeHus 1mo
YpaBHEHUSAM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"Hemertannsl"»

28

29

30

31

KonTponbHas padboTa no remam
«Metamey u «Hemeramie

HeOpFaHI/I‘leCKI/Ie " OpraHUYCCKUC
KHCJIIOTHEI. HeOpFaHI/I‘IeCKI/Ie n
OpraHn4€CKUC OCHOBAHHUA

AmdoTepHbIe HEOpraHU4ecKue 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xuMuu B o0ecrieueHnu
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
MEIUITUHEI

32

[IpencraBienust 06 0OIMMX HAYYHBIX
IMPpUHOHUIIAX ITPOMBIINIJIICHHOTO ITOJIYYCHUA
BAKHEHIIINX BEIIECTB




33 l YesnoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1
34 ‘ XUMHS ¥ 370pOBbE YEIIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus / I'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A., AKunoHepHoe
obmectBo «M3aatenbcTBo «lIpocBemienue»

» Xumus, 11 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHMuYeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO
«ITpocBenieHue»

» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKHI/IOHepHOG 06HIGCTBO «HSII&TGJIBCTBO «HpOCBGIL[GHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

https://fipi.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
OI'MC "Mos IlIkona" https://myschool.edu.ru/

bu6mmoreka IIOK






