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HOACHUMTEJIBHAS 3AIITMCKA

[TporpamMma 1o XMMHH Ha yPOBHE CPEIHETO 001Iero oopasoBaHus pazpaboTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepanumy»
(c m3MeHeHUsMH), TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (enepanbHoil 00pa3oBaTEIbHOMN
nporpammel cpeasero oomero oopaszoBanust (POIT COO), npeacraBneHHbx B DenepabHOM
rocyaapcTBeHHOM obOpa3oBatenbHoM crangapre COO.

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIICTITYyaJbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNIeH, COIEpXKaHMS, pPE3yJbTaTOB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, TMOJy4aeMoO€ BBITYCKHUKaMH  001eo0pa3oBaTeaIbHON
OpraHM3aly, SBISIETCS HEOThEeMJIEMOM YacThio HX o0OpazoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o0O0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (DOPMUPOBAHHUS MHPOBO33PEHUS M OOIIEH KyJIbTYpHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuueckoe o0pa3oBaHUE 00YydaroIIUXCS HA YPOBHE CPEIAHETO
o0miero obpazoBaHusi CpeACTBaMH yueOHOro mpeamera «XUMHsS», COAepKaHHUE W MOCTPOCHUE
KOTOPOTO ONpEZENCHbl B MpOrpaMMe O XHMHH C Y4ETOM CcHenu(pUKH HAyKd XHUMHH, e&
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOMN KHU3HU OOIIECTBA, a TAKXKE C yUYETOM OOIIUX
HeNieil ¥ MPUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYIO POjib B COBPEMEHHOMU
UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LEIOCTHOTO MPEACTaBICHUS
00 OKpyXarolleM MUpe KaKk O €IWHCTBE MPUPOBI U YeJIOBeKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs cTaja
HEOTHEMJIEMON YacThI0 MHPOBOU KYyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEUIHOTO Tpyda U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3MjaTeNbHasl, Kak HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha pelleHue II00ATbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHBbI 3JOPOBBS.

B coorBercTBUM ¢ OOmIMMHM LENSIMM M HPUHLKIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi yPOBEHb U3YUECHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3HBH COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocTaBnsrolmuMH TpeaMeTa «XUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUH M0 HEOPraHUIECKONH XUMHH (C BKIIOYCHHEM
3HaHUU U3 oOulel XUMHMU) U OpraHudeckod XxumMuu. PopMupoBaHHE JAaHHOW CHCTEMBbl 3HAHUI
Opyd HM3Y4YEHHUHU TMpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB ¥ TEOPUI XUMHH.

CtpykTypa conmepkanus KypcoB — «Opranudeckas xuMus» U «O01as 1 HeopraHuyeckas
XUMUS» c(hOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHHA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYEeCKOM XHMMHMM BELIECTBA
paccMaTpUBaIOTCSI HA YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHUYECKUX COEIUHEHUM, a



TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AJIEKTPOHHBIX IPENCTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEepBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKOW PEAKIUU.

[Ton HOBBIM YrJiOM 3peHusi B IMpeaMere «XuMus» 0a3z0BOro ypoBHSI pacCMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEHIECTBAX M XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKask XUMHUsS» OOYYaIOIIUMCS TPEJOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HaYEHHE TMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3UIUH,
riy0Xe MOHSATh HCTOPUYECKOe H3MEHeHHE (DYHKIMA 3TOro 3akoHa — OT 00oOIIaroumei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomoniHseTcss B Kypcax 10 wm 11 kiaccoB naieMEHTaMu  COJEpXKaHUSA, HMEIOIIUMHU
KYJIBTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAITUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEA0BATENIbCKUX 3a1ad. B menom coaepxaHue
y4aeOHOro mpeamera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4aroIuXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAHUYECKOTO U OPraHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH HKOJOTHYECKUX MPOOJIeM, a Takxke MmpodiieM cOepeskeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaJIOB.

B muane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS U COIMAIU3ALUUA  OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJABI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX NEHCTBUM, MMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPOOJieM, MOUCKa, aHAJIU3a 1
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
MCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B nmpakTuke npenosaBaHusi XUMHH KaK Ha yPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKAaTeIbHON
XapaKTepUCTUKU LeJed HM3y4YeHHs MpeaMeTa HalpaBiIC€HUEM IE€PBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCs (QOopMUpOBaHME OCHOB XUMHUYECKOW HAaykHn Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JMEATEeIbHOCTH YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TaKOM MOIXOX K
ONpEIETICHUIO 1IeJIeH N3YUYEHUS IIPEAMETA SIBISIETCS BIIOJIHE ONPABIAHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:
dbopMUpOBaHHE CUCTEMBl XHMHUECKUX 3HAHUN KaK Ba)KHEHIIEW COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA, B OCHOBE KOTOPOW JIEKAT KIIFOUYEBBIC MOHATHSA, (yHIaMEHTAIbHBIC
3aKOHbl M TEOpUU XUMHUHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE M MOHUMAHUE CYIIHOCTHU
JIOCTYITHBIX 00OOIIEHN MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHEH WX
Pa3BUTHS U CTAHOBJICHMUS;



dopMHupoBaHHE ¥ paA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IIO3HAHMS BEUIECTB U
XUMHUYECKHX PEaKIHid, HEOOXOAUMBIX JUIS MPUOOPETEHHS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEIIECTB M XMMHUYECKHMX SIBJICHHUH, HMEIOIUX MECTO B MPHUPOAE, B IPAKTUYECKOH U
IMOBCEAHEBHOM XKU3HU;

pa3sBUTHE YMEHHUH M CIIOCOOOB JAEATENBHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U OOBSICHEHUEM
XMMHUYECKOI'0 KCIIEPUMEHTA, COOII0IEHUEM ITPaBUII 0€30M1acCHOro 00pAIEHHs C BELLIECTBAMHU.

Hapsany ¢ atuM, comepikarenbHasi XapakTepUCTUKA eJIel U 3a/1a4 U3YYeHUs IpeaMeTa B
porpaMMe 1o XMMUHU yTOYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMHU IIPHOPUTETAMHU
B CHCTeMe cpemaHero oOmiero ooOpaszoBanus. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIIEH
CTENEHU OTHAETCS NPEANOYTEeHHE IPAKTUYECKOM KOMIIOHEHTE COJepXaHus OoO0ydeHus,
OPUEHTHPOBAaHHONW Ha TMOATOTOBKY BBINYCKHHKAa 00IIe00pa3oBaTeIbHON — OpraHU3aINH,
BJIAJICIOIIEr0 He HAa0OpOM 3HaHMM, a (QYHKLHMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CIOCO0aMM U
YMEHUSMH aKTHBHOTO TOJYYEHUS 3HAHWHA U NPUMEHEHHUS UX B pEabHON >KU3HU Ui PEUICHUS
IPaKTUYECKHX 3a/1a4.

B cBf3u ¢ 3TUM mpH U3yYeHHH TMpeaMeTra «XUMUS» JOMHHHUPYIOIIEe 3HAYCHHE
nproOpeTaroT TaKKUe LENU U 331a4u, KakK:

amantanusg  OoOydyaromuMXcst K  YCIOBHSAM  JMHAMHUYHO  pa3BUBAIOIIETOCS  MHpAa,
(dopMHpOBaHHE HHTEIUIEKTYaJbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIBHOMY TMPHHITHAIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaLlUsAX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHUEM;

(dopMupoBaHUEe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOIUX YHUBEPCAIbHOE 3HaYCHUE JUIS PA3JIMYHBIX BUJIOB JESATEIBHOCTH: PELICHUs MpoOIieM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIMK, HEOOXOMUMBIX ISl MPHOOPETEHUsS OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAEeT Ba)KHOE MECTO B NO3HAHUHU XMMHH, a TAKXKe JUI1 OLEHKHU C
MO3HIINN YKOJIOTHYECKOW O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aroImuxcs: CHOoCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KU3HECHHBIMU ITOTPEOHOCTSMH, UCTIONB30BAaTh COBPEMEHHbBIE HH(POPMAIMOHHBIC
TEXHOJIOTUH JIIsl OMCKA U aHAJIM3a Y4eOHOH M Hay4yHO-MOMYJIIpHON MH(POPMAIIUN XUMUYECKOTO
COJICPKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS aCCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIIOIaTeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U NPOBEJICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaromuxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOW HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  pEUIEHHH TIJIO0OaJdbHBIX  MpOOJIEeM  palOHAJILHOTO
IPUPOJIONOIb30BAHUS, TOMOJHEHNUS HSHEPreTHYECKUX PEecypcoB M COXpPAHEHHs MPUPOJHOTO
PaBHOBECHsSI, OCO3HAHHS HEOOXOTUMOCTH OEpPEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3/I0pOBbBIO, a TaKXXe MPUOOPETEHUS OIBITA MCIOIb30BAHUS MONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yueOnoMm muaHe cpeaHero oOmero ooOpa3oBaHus Y4YeOHBIH mpeaMeT «XHUMHUSI»,
M3y4aeMblil Ha 6a30BOM YpOBHE, SIBIISIETCS 00s13aTENIbHBIM Y4€OHBIM NPEAMETOM.

OO1ee 4nCiIO 4acoB, OTBEAEHHBIX U M3YYEHUs XUMHM, Ha 0a30BOM YpOBHE CPEIHEro
oOuiero obpazoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henmeno), B 11
kjacce — 34 gaca (1 gac B Hezeno).



COJAEP)KAHUE OBbYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHnYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJYYECHHUH
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus cTpoeHust opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omouorus,
n30Mepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kimaccuukanMum — OpraHMuecKkux  BemectB.  Homenkmarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMaruyeckas) W TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIEeCTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. Meran M 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TFOpEeHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIECH U MPONWIEH — MpOCTeHIne
IPEJICTAaBUTENIN AJIKEHOB: (U3MYECKME U XUMHUYECKHE CBOMCTBa (peakluu T'HAPUPOBaHUS,
raJIOreHUPOBAHUS, THIPATALIUH, OKUCIICHUS U TOJIMMEPHU3alllH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metmnOyraaues-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lonryuyeHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMSI, THAPATAllUM, TOPEHHUST ), TIOJTyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBOWCTBa (peakuuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NoLyyeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 u nmonyTHble HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOoTkH He(pTH: TMEperoHKa, KpPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydykoB U pe3uHsbl, Koyutekuuu «HedpTs» u «Yrosiaby, MoaenupoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncinenuss mo ypaBHEHHIO XHUMHUYECKOW peakuuu (Maccbl, 00bEMa, KOJIMYeCcTBa
MCXOJHOIO BEIIECTBAa WM MPOAYKTAa peaklUUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIU IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTpPOEHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIJaMH, TajJoreHOBOJOPOJIaMH, TOPEHHE),




npuMeHeHue. BonopoiHble CBA3M MeX1y MOJIEKyJaMH CUpTOB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroatomMHble CHMPTHL. OTUJICHIVIMKONb W TIHULEPUH: CTpOeHHE, (U3UYECKHE U
XMMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CHMpPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3UYECKHEe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpnerugpl M kemonwvl. DopManbIeruj, aueTadbAerH]l: CTpoeHue, (u3nyecKkue u
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbuHAst M YKCYCHAst KUCIIOTHI:
CTpO€HUuEe, pU3NUECKUEe U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME Ul KJlacca KUCIIOT, peaKus
sTepudUKaNMK), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. bruosorudeckas poib KUPOB.

VYrieBoJbl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKUE U XUMUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHMayHBIM PaCcTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXAECHUE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noiaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
dusnueckue U XMMUYECKHe CBOWCTBA KpaxMaia (THIpoin3, KayeCTBEHHAs PEaKIMsl C HOJ0M).

OKCHepUMEHTAJIbHbIE METOAbl W3Y4YEHMsI BEIIECTB U MX MPEBpaIleHM: NpOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcugom wmenu(ll)), MHOroaTroMHBIX
CUpTOB (B3auMojeilicTBUe TiniepuHa ¢ ruapokcugoM Meau(ll)), ampaerunoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), NpPOBEAEHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHUMHUECKHE CBOMCTBa OENIKOB: THUIPOIM3, JEHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepuMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpalleHUI: HaOI0JeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, ILIBETHBIE
peakiuu OeTKOB.

BbicokomoIeKyIsIpHBbIEC COCTUHEHUS

OcHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKYyJspHass Mmacca. OCHOBHBIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHUH — IOJIMMEpU3alisl U NOJMKOHICHC AL,



OKCIEpUMEHTAIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PUKAIMS, TMEPUOAUYHOCTh, HAOIIOJACHNUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®usnka: MaTepusi, HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (pU3MUECKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, ITOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHMSI, MOIOILIUE CPENICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHHU

XuMHUeCKUM 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs 000J0YKa.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuomuueckas cucreMa XuUMUYECKHX dyeMmeHTtoB [ M.
MengeneeBa. CBs3p nNepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHON TEOpPHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
II0 TpyNIaM U neprojam. 3HaueHHe NEPUOANUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DneKTpoOTpULATENBHOCTh. CTeNEeHb OKUCIIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTe O AuMcHEpCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPLI. MaccoBas 1ot
BEILIECTBA B PaCTBOPE.

Knaccugukanus Heopranuueckux coequHeHuil. HomeHkiaTypa HeOpraHW4ecKHX
BEIECTB. ['€eHeTnueckas CBsSI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX peakuid B HEOPraHUYecKoW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHUS MacChl BEIECTB, 3aKOH COXPAaHEHUS U NPEBPALLEHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (hakTopoB. OOpaTUMbIe peaklUu.
XnMuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIUE HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Tpuniun Jle [larense.



OnektponuTnueckas aucconuanus. CunbHble M ciadble 37eKTpoiauTsl. Cpena BOIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, 1IE€JI0YHasl.

OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabiun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. VM. MenneneeBa», u3ydeHue
MoOJIeJIed KPUCTAUNIMUECKUX PEIIETOK, HAOII0JeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalln3aTropa,
OIpE/ICNIEHUE CPE/bl PACTBOPOB BEILECTB C MOMOIIBI0 YHHBEPCAIBHOIO MHJUKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOoBeJleHUE MPaKTHUUECKOl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUNY.

Pacuérnebie 3anaun.

Pacuérbl 110 ypaBHEHUAM XHUMHYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIs BEILIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucremMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa U 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAJIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoia, cephl, hocdopa U yriaepoaa).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COEJIMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCTMHEHUN.

Meransl. [lonoxenue meraios B [lepruoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
H. MenneneeBa. OcOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JI0OUEK aTOMOB MeTauioB. Obiue
¢uznueckue cBoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUM
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPUM, KaJWid, KajdbIMd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ure criocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHMsS BEIIECTB M MX IPEBPALCHUN: H3YUYCHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHUE AKCIEPUMEHTAJIbHBIX
3a1a4, HaOJNIOJIEeHMEe W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAIIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKILIMH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMuu B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCKol U MUIIeBO O€30MacHOCTH,
pa3BUTUM MenuuuHbL. [loHATHE O Hay4YHBIX MeETOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIIJIEHHOTO MOJy4YeHUs
BAKHEMIIMX BEILIECTB.

YenoBek B MHpEe BEUIECTB U MAaTepUajoB: BaKHEHIIHNE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHM4YeCKHe U MUHEpaJIbHbIE yI0OpEHUS.

XvMHs U 3[I0pOBbE YEJIOBEKA: NpPaBUJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MacHOT0 UCIIOIb30BaHMs MpenapaToB ObITOBOM XMMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOPTraHMYECKOW XMMHUH B
11 xmacce ocyIIecTBIsCTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,



TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISi OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAONIOJEHWE,  OKCIICPHUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, SIBICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJia, SHEPreTUUYECKUIl YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIIMUNHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: XUMUYECKast MPOMBILIIIEHHOCTb, METaJuTyprusl, MIPOU3BOCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO03SIIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIJICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYCCKHX
[pernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB, DJIEKTPOHHAs MPOMBIILIEHHOCTD,
HAaHOTEXHOJIOTHUHU.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHero ooiiero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOGHMS IpeiMeTa «XUMHs» Ha YpOBHE cpenHero oomiero o0pa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM TpakIaHCKOH HAESHTUYHOCTH — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TpaguLUii 0a30BOM HAYKHU XMMUHU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESTEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIMMHU LEJIOCTHON cCHCTeMEe XMMHUYECKOIro
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS NpeAMeTa «XUMHs» JOCTUraloTCs B €IMHCTBE
y4eOHOI M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLMOKY/IbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU IOBEIEHHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
ONBITa TO3HABATEIHHON M TPAKTHYECKOW JESITETHHOCTH OOYYaIOUIMXCS TI0 pealn3aiuu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NpPEICTaBICHNUs O COLUAIBHBIX HOpPMax M IMpaBWJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUsI, IOTUKY U apTyMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4eOHOU NS TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOM
XUMHUU;

YB@KEHHs K IPOIECCY TBOPYECTBA B OOJACTH TEOPUH M TMPAKTUYCCKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HaOJII0JICHUH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TIPAKTUKOB;

UHTEpeca M TII03HABAaTEJIbHBIX MOTHMBOB B IMIOJyYEHHMH M TIOCIEOYIOUIEM aHau3e
UH(POPMAIIAHN O TIEPETIOBBIX IOCTHIKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XHMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TIOBEICHHUS;



CITIOCOOHOCTH OILICHMBATh CHUTYaIldW, CBS3aHHBIE C XHUMHYCCKUMHU SIBJICHUSMH, |
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKM CBOMX TOBAPHUILEH C MO3ULMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MMOHUMaHUs IIEHHOCTECH 370pOBOTO W 0€30macHoOro ooOpas3a XWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIMBUIYAJBHOTO ¥ KOJUIEKTHBHOTO 0€301acHOro
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4€OHO-HCCIIEIOBATEIBLCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLHAIBHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO MpodeccHuid pa3IuyHOTO pojia, B TOM YHUCIE Ha
OCHOBE NMPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMUU;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOM TpPaeKTOpUH OOpa30BaHMs,
Oynymieit mpodeccuu U peann3anui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0rMYeCKOTr0 BOCTTUTAHUS:

HKOJIOTMUYECKH I1eNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJOTHUYECKUX MPoOsieM, BIHSHHS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUSI BOIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMS;

AKTUBHOI'O HENPUATHUS JNEUCTBUM, NMPUHOCIIIUX BpPEI OKPYXKAIOIIEH MPUPOIHOU Cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YWs PA3BUTOrO AKOJOTHYECKOIO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYPhI, OIbITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATIBHON MPAKTUKE, CIIOCOOHOCTH W YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIEM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
penIeHr TPOoOIeM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH 7S COBPEMEHHOH IUBWIM3AIMHU: B €
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XHOM POJIM B CO3/IaHWM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,



00ECTIeYeHUN YCIIOBHH YCIIENIHOTO TPY/a U 3KOJOTHUECKH KOM(POPTHOH KU3HH KaXKIIOTO YICHA
00I11eCTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJIOB IO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4yaeMbIe 3HAHUSI IS
aHaM3a U OOBSCHEHHS SIBICHHH OKPYXKAIOIIETO0 MHpa W MPOHCXOIAIIUX B HEM H3MCHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IIEJIbIO TOJYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUTsI PEUICHHS TIPoOieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0BATEIILCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUH TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSM Tpylda B pPaIMYHBIX chepax mpodecCHOHATHHON
NEeSITEITbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHble Pe3yibTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHble  yueOHble  JAeHCTBMS  (TMO3HABaTelIbHble,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOM KOMIETEHIIMH 00y4aroInuxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMH U PETYJISTUBHBIMHU JICHCTBHUSIMU.

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUAMM:

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBaTh M aKTYaJlM3HpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpeNeNaATh LeNN AEATeNbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUU MX JOCTHIKEHMS,
COOTHOCHTD PE3YJIbTATHI ICATEIEHOCTH C MTOCTABJICHHBIMHA IIEJISIMU;

UCIOJIb30BaTh IMPH OCBOCHMM 3HAHMWA NPUEMBI JOIMYECKOTO MBIIUICHUS — BBIACNATH
XapakTepHbIe TPH3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OObSICHEHHSI OT/ICNIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS Ml KPUTEPHUH VTS KJIacCH(UKAIIUH BEIIECTB U XUMHUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOWTH JIOTUYECKHE pACCYXKIeHHUS (MHAYKTHBHBIE, ACTyKTHBHBIE, IO aAHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

OPUMEHATHh B Ipoliecce MO3HAaHUsS, UCTIONIb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakuu — TpU pPELIeHUH Y4eOHBIX
IIO3HABATENBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATh HA3BaHHbBIE MOJEJbHBIE NPEICTaBICHUSL
JUTS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aEeMBbIX BEIIECTB U XUMUYECKUX PEaKIIHil.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO C(hOpMyITUPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUEHHUUECKHUX
9KCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh 0O0OOLIEHHS ¥ BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOOB pELICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIONYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble Tmocodus, pecypcbl HWHTepHera),
aHAJM3UpPOBaTh MH(OPMAIMIO PA3IMYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXO0AUMOM J1JIs BBIIIOJIHEHUS YUE€OHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHbIe ((U3MYecKue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATTISIIHOCTH.

OgiageHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH el CTBHAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XOJ/I€ JUaJIOTa W/WUIN TUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMENl PE3yJIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, IMOJIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOro mnpoekTa ¥ (OpMyIHpOBAaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIaCOBaHMSI ITO3UIMIA B X0/1€ 00CYX/IeHUSI U 00MEHa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JEATEIBHOCTb,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C y4ETOM MOJyuyeHUsI HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEHM JEATEJbHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXKaroT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XHUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHusT TPAaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoINe
HNOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIAE 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATIBHAS TPYIIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJAEpIKAIUe COCIUHEHUs, MOHOMEp, HOJIMMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIMe B OCHOBE IOHHMMaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOIrMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUH U 0€30I1aCHOM UCIOJIb30BaHUHU BAXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U MPaKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISIBJIATH XapaKTepHbIE NPU3HAKU MOHATUH, YCTAaHABINBAThH
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLCHUI OPraHUYECKUX COCTUHECHUM;

c(OPMHUPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
U ypaBHEHHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh NPUHAIJICKHOCTh U3YYEHHBIX OpPraHUYeCKHX
BEUIECTB IO HX COCTaBy WU CTPOEHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEeHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJAEpXAlllde  COEIUHEHHs, BBICOKOMOJIEKYISIpHbIE
COC/IMHCHUS), JaBaTh MM Ha3BaHHs 10 cuctemarnueckoir HomeHkiarype (IUPAC), a takke
IPUBOJNUTH TPUBHMAJbHBIE HA3BAaHMUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTHJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHOJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAasl KUCIIOTA, IUIIOKO03a, (PyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BeuiecTB A. M. byrnepoBa st 00bsiCHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHYECKHE CBOWCTBA TUIIUYHBIX NIPEJICTABUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTan, 2TaH, JTWIEH, TPOMWIEH, ameTwieH, Oyramuen-1,3, mermnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STUJICHTIUKOIb, TTUIEPUH, (PEHOJ, alleTalbJeru1, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HMMH YPAaBHEHHSMM COOTBETCTBYIOIIMX XMMHMUECKHUX PEaKLHH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE NpPUMEHEHHE
IPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);



c(hOopMUPOBAHHOCTh YMEHHUH BJIQJIETh CHCTEMON 3HAHWH 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUSI, WCIOJb3yeMbIX B XHMHUM TMPU HM3YUYCHUH BEHIECTB U XHUMHUYECKUX SBJICHUU
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U MX MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallieHUsT OPraHMYEeCKUX BEIECTB MPU HArpEeBaHUH, MOJIYUCHHE ATHICHA U HU3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIECTB, JeHaTypanusi OeJIKOB Ipu
HArpeBaHUM, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu OoOpallleHUuU C BEIIEeCTBAMHU U JIJAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThI
XUMHUYECKOTO J3KCIepUMeHTa B (OpMe 3aluCu YPaBHCHHUN COOTBETCTBYIOIIUX PEAKIUH U
(dbopMynupOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYrux);

c(OPMHUPOBAHHOCTh YMEHHI COONIOJAaTh TMpaBWJIa SKOJOTHYECKH IIeJIECO00pa3HOTO
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIIeH MPUPOJIHON CpeJlbl, 0OCO3HABATH OMACHOCTh BO3JICHCTBHS HA JKHMBBIE OPraHU3MBI
onpeAenéHHBIX OPraHMYeCKUX BELIECTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
npuMepax CrocoObl YMEHBIICHHSI U TIPEAOTBPAICHUSI UX BPEIHOTO BO3JCUCTBHUS HAa OPTaHHU3M
YeNIOBEKa;

JUIsT O0yYaroIUXCsAd C OIPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYaroIIUXCs: YMEHHE HCIOIb30BaTh pelibedHO-
TOYCYHYIO cucTeMy obo3HaueHwuit JI. bpaiins ans 3anucu xuMudeckux Gopmyit.

11 KUIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTeCTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH NPUPOIbI, B (opMUpOBaAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPaKTUYECKHX 3a/7ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPELE;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIOJATrarolne
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- IEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTh, AJIEKTPOOTPHUIATEIILHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUh, pacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLUALUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMUYECKOW  peakIMh, XHMHYECKO€ pPaBHOBECHE); TEOPMU H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUH MPU XHUMUYECKHUX
pPEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHWS,
Je)Kalye B OCHOBE IIOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHI,
(dakTosornuecKrue CBEJeHUS O CBOWCTBAX, COCTaBe, MOJYyYECHUH M O€30MaCHOM HCIIOIh30BAaHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTUUYCCKOM JCSITCIBHOCTH YEIOBEKA;



C(OPMHPOBAHHOCTb YMEHUI BBISABIATH XapaKTE€PHbIC IPU3HAKK MOHATUH, yCTaHABINUBATbH
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOILME IOHATHS IIPU ONHUCAHUU HEOPraHMUYECKUX
BEULICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJMKY JUISi COCTaBJICHUS
GopMyn BeIIECTB M ypaBHEHMH XUMHUUYECKUX pEaKLUH, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHbIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKMX BELICCTB (yrapHbId Tas3,
YIJIEKUCHBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJa, NUPUT U
Apyrue);

c(OPMHUPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUIX PA3JIM4YHOIO COCTaBa, BUJ XUMUYECKON CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUInYecKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSpHAas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHU;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIlie COeAMHEHUH (IPOCThIe BelllecTBAa — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOTbI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICH Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (YHKLINY;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuuecKux 3nemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HX
COEIMHEHMH I10 nepuoaam U rpynnam [leproandeckoil cucTeMbl XUMHAYECKUX d1eMeHToB /1. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIECTBAaMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrouiux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIUN pa3IMYHBIX THIIOB, MTOJHBIE
U COKpAall€HHbIE YPaBHEHUs peaklii HOHHOIO OOMEHa, YUWThIBasl yCIOBUS, MPU KOTOPBIX 3TU
peaKuuyu UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKLUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcClO3HAaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTh OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHs XWMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aercTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCh, JIekKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOPMUPOBAHHOCTh
IpeJCTaBlIeHUH 00 OOIIMX HAy4YHBIX MPHUHIMIIAX M SKOJOTHYECKHX IMPOoOIeMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Jsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NpPU XMUMHUYECKHX
peaKIMax, Macchl BellecTBa UM 00bEMaA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A deKkra peakiuyu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOIOATh MpaBUjla MOJb30BaHUS XUMHUYECKOM MOCyaoil U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(paznmokeHue MeEpOKCHIa BOAOPOAA B MPHUCYTCTBUM KaTalu3aTopa, ONpPEIEICHHUE Cpebl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHS, PELICHHUE SKCIEPUMEHTAIBHBIX
3agau nmo TtemMam «Metamnely u «Hemeraymuibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3yNbTaThl XUMUYECKOTO JKCHEpUMEHTa B (opMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIMX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpMAIIHUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
APYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TPaBWJIa SKOJOTMYECKH Ieseco00pa3Horo
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BELIECTB, MOHUMAas cMbIch nokasarens [1JIK, moscHsaTh Ha mpumepax crnocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHMUIA;

JUISL  CIEMBIX M CHa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pa Beero KonTpoabubie IlpakTuueckue f)]gpg) OBAT e.l)'lbl-lbl e
padoThI padoTshI pecypes
Paznen 1.Teopernyeckue 0CHOBBI OPraHUYeCKOH XUMHH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTaHMYECKHX CoeaMHEHUN A. M. 3
byrneposa
Hroro mo pazueny 3
Pa3nes 2.¥YriaeBogopoabt
2.1 [IpenenpHbIE YTIEBOIOPOIBI — aTKAHbI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 1
QJIKaTUCHBI, AJTKIHBI
2.3 ApoMaTudeckue yrieBoa0posl 2
24 [TpupogHBIE HCTOYHUKH YTIEBOIOPOIOB U 3 1
ux nepepadoTka
Hroro no paszneny 13
Paznen 3.Kucaopoaconep:kauiie oprannyeckue coeInHeHus
3.1 Crupter. @enon 3
32 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VrneBoasl 3 2
Hroro no pazneny 13
Pa3nes 4.A30Tconepkamue OpraHu4ecKue coeMHeHn s
4.1 AMUHBI. AMUHOKUCTIOTHI. benkn 3
Hroro 1o pasneny 3
Paspnen S.BbicOKOMOJIEKY ISIPHbIE COCAUHECHUS
51 ‘ [Tnactmaccel. Kayuyku. Bomokna 2




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM udppoBbIe
Ne i/l OpOrpaMMbE pasi Beero Kontposbubie IlpakTuueckue f:é p?:f oBaT e.])IbeI e
padoThI padoThI pecypes
Pa3znea 1.Teopernyeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoguyeckuii 3aKoH 1
11 [Iepnonnueckas cucTeMa XMMHUYECKUX 3
anemenToB . 1. Menaeneera
19 Ctpoenue BemniecTBa. MHOrooopasue 4
BEIIIECTB
1.3 XUMUYECKHE peakLuu 6 1 1
Htoro no pazneny 13
Paznen 2.Heoprannuyeckasi XuMusi
2.1 MerTanasl 6 1
2.2 Hemeramnsr 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX 2
BEIIIECTB
Hroro no paszneny 17
Pasznen 3. Xumus n :XKu3HbL
3.1 ‘ XuMus U )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
[1]
Jl:;-n Tema ypoxka Beero KonTpoabuble IlpakTuyeckue fI[:;‘?eHI/Iﬂ :)Ig;)l;[;zl:;feﬂbﬂble
padoThI padoTshI pecypee
1 IIpeamer oprann4ecko XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE
2 Teopus cTpoeHUsI OpraHUYECKUX COCTMHEHUN 1
A. M. bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opranuyeckux BeuiectB. Homenknatypa 1
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpraHUYeCKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN 1
pAn
5 MertaH 1 5TaH — NPOCTENIINE TPEACTABUTENH 1
QJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUieH U NPONUIEeH — IpocTeiine 1
IIPEICTAaBUTENH aJIKEHOB
8 ITpakTuueckas padora Ne 1. <jH0nyquI/Ie 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u metriOyranuen-
9 1,3. Tlony4yeHne CHHTETUUECKOTO KayuyKa 1 1
PE3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMS,
10 TOMOJIOTUYECKUH PAll. ALIETHIEH — 1
IIPOCTENIINN TPEICTABUTEND aJTKUHOB
11 Brruncnenus no ypaBHEHUIO XUMHUYECKOM 1

peaKIu




ApeHsl: 0eH301 U TOJIyoJ1. TOKCHYHOCTh

12
apeHOB

13 I'eHeTHYecKas CBA3b YIIICBOIOPOIOB,
MIPUHAIICKANTUX K Pa3JIMYHBIM KJIaccam
[TpupoaHbIE HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ TiepepaboTKu
[IpupoiHBIE HICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIE Ta3bl,
He(Th U POAYKTHI €€ TiepepaboTKu

16 Kontposnbnas paboTta mo pazaery
«YTIeBOAOPOIBI»

17 [IpenenpHBIC OTHOATOMHBIC CTUPTHI: METAHOJT
1 3TaHoi. BogopoaHas cBsA3b

18 MHOroaToMHbI€ CIIUPTHI: STUICHTIIMKOIb U
TIIATIEPUH

19 ®deHo: CTPOCHHE MOJEKYJIBI, (dbuznveckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE

20 Anpaerupl: GopManbAETHI U alleTallbIeT U/,
Atnieton

21 OIHOOCHOBHEIE MpeCIbHBIC KAPOOHOBKIC
KHCIIOTHI: MypaBbUHAs M YKCYCHAsI

29 [IpakTuueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIOTBI»

23 CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK
MIPEJICTABUTEIIH BBICIIAX KapOOHOBBIX KHCIIOT

24 Mpelna Kak com{ BBICIITUX KapOOHOBBIX KHCIIOT,
KX MOIOIIEE IeHCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCJIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 JKupsl: ruponus, npUMEHEHHE,




OuoJIOrNYecKast poJib KHUPOB

27

VYTaeBopsl: COCTaB, KiIaccuukanus.
Baxneriue npeicTaBuTeNun: ri0K03a,
¢bpykTO3a, caxaposa

28

29

Kpaxman u nemnono3a Kak npupogHbie
MOJINMEPBI

KontposbHast paboTa 1o pasaeny
«Kucnopojcoaepxaiye opraHudecKue
coenuHeHus»/ Beepoccuiickas mpoBepoyHast
pabora

30

OOG1mast XapaKTepHCTHKA a30TCOAEPIKALINX
OpraHuuYecKuX coenuHeHni / Beepoccuiickast
poBepoyHas paboTa

31

32

AMMHBI: METUJIAMWH W aHWJINH

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYECKUE COCAMHEHUS, UX OMOJIOTHYECKOE
3HaueHue. [lentunpl. benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS

33

34

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II\/’I
OcHoBHbBIC MCTOAbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/Iﬁ.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrposbnsle | Ilpakriieckne f/I[Sy‘IEHPIH :)Iﬁlt)bal;osaTeanme
padoThI padoThI pecypebi

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1

KOH(HTypanus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
2 cucTeMa XMMU4ecKux anneMeHnToB /1. U. 1

MeneneeBa, ux CBsi3b C COBPEMEHHOM TEOPUEH

CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB

XUMHUUYECKHX 3JIEMEHTOB U UX COEAMHEHUM 1O
3 rpyIIaM U nepuojaam. 3HauyeHue 1

MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHTOB J[.J1. MeHaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BeniecTBa. XMMHUUYECKast CBS3b, €€
4 BU/IbI; MEXaHU3MBbI 00pa30BaHUs KOBAJICHTHOM 1
cBs3u. BogopoaHas cBsi3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
5 Crenenb okucienus. BemjecrBa MoneKkyasipHOro 1
1 HEMOJIEKYJIIPHOTO CTPOEHHUS

[Tonsatue o nucnepcHbIx cucremax. cTuHHbBIE 1
6 KOJUJTOUJHBIE pacTBOPBL. MaccoBas 10 1
BEILIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIIaTypa

v HEOpPraHWYECKUX coeMHEeHn. [ eHeTnueckas

1
CBSI3b HEOPTaHUYECKHUX BELIECTB, PA3IMUHBIX
KJIaCCOB
8 Knaccudukanus XuMHUECKUX peaklui B 1

HEOPraHWYEeCKOU U OPraHu4eCKON XUMUH.




3aKOH COXpPaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHUYECKUX PEaKIusIx

10

11

CkopocTtb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PaBHOBECHE

ITpakTrueckas padota Ne 1. «Bnusaue
pa3TUYHBIX (PAKTOPOB HA CKOPOCTH XUMUYIECKOM
peaKIum»

DJeKTpoIMTHYEeCKas auccoruanus. [lonstue o
BOZIOpOAHOM Moka3zatene (PH) pactBopa.
Peakiiuu nonnoro oomena. ['maponm3
OPTraHWYECKUX U HEOPTraHUYECKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTrie 06 3MEKTPOIM3€E PACIIaBOB U
pacTBOPOB COJIEH

13

KonTponbhas pabota no pazueny
«TeopeTnyeckre OCHOBBI XUMHUM

14

15

Mertamibl, ux nosnoxenue B [leproanueckoi
CUCTeMe XUMHU4ecKux snemeHToB /1. 1.
MemneneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
O6mue ¢pu3nyeckre CBOMCTBa METAIIOB

CnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P
HaIpsDKEHUN METaJNIOB

16

XHUMHUYecKre CBOMCTBA BAXKHEHIIIMX METAJIJIOB
(HaTpuil, Kanui, KaNbIUNA, MarHAN, ATFOMHUHUN )
1 UX COEeTMHEHUH

17

18

19

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHU N

XnMHUYeCcKre CBOMCTBA IIUHKA, JKele3a U UX
COCIMHEHUN

[IpakTuueckas padora Ne 2. "Pemienue
JKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME




«Metamas»"

20

Hewmeramnsl, ux nonoxenue B [leprnoanueckon
CHCTEME XUMHYECKuX 3aeMeHToB Jl. W.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21

dusnyeckre cBOMCTBA HEMETAILIOB.
AJIOTpOIHS HEMETAIJIOB (Ha MpUMeEpe
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)

22

23

XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U UX
COCIMHEHUN

XHUMHYECKue CBOMCTBA a30Ta, hochopa u ux
COEIMHEHUU

24

XHUMHUECKUE CBOMCTBA yIiaepoa, KpEMHUS U UX
COEIMHEHUI

25

26

IIpumeHeHne BaXXHEUIINX HEMETAJUIOB U UX
COCIMHEHUN

O0001IeHNEe U cUCTEMATH3AllKs 3HAHUH 110 TEME
«HewmeTtamibly. Berauciaenus mo ypaBHEHUSIM
XUMHYECKHX PEAKIUil U TEPMOXHUMHUYECCKHE
pacdEThI

27

[IpakTuueckas pabora Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"HemeTasst"»

28

29

30

31

KontponbHas padota mo teMam «MeTaibi» u
«HemeTtanen»

HeopraHquCKHe H OPraHUYCCKNUE KUCIIOTHI.
HCOpFaHI/I‘{eCKI/IG 1 OPraHUYCCKHUEC OCHOBAHUA

AmMoTepHbIe HEOpTaHUYECKHE U OPTaHHYECKUE
coenuHenus. [ 'eneTndeckas CBsI3b
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB
Ponp xuMuu B 00eCIieueHIN SKOIOTHIECKOHA,
SHEPTreTHYECKOU M MUIIEBON OE30MaCHOCTH,
pa3BUTUU MEIULIMHBI




[IpencraBnenus 00 0OMIKUX HAYYHBIX PHHLIUTIAX

32 MIPOMBIIIJICHHOTO MOJYyYEHUS BaXKHEHIIINX 1
BEIIIECTB

33 | YenoBek B MHpE BEUIECTB U MATEPUAIOB 1

34  Xwumus 1 30pOBbE YETOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

TCOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XHUMHNHU

ChopMHUpPOBAaHHOCTh TPEACTABICHUA O XHMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHUpa, POJIM XMMHUU B IO3HAHUU SBJICHUN
NpUpoAbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(GYHKIMOHATBHOH  TPaMOTHOCTH,  HEOOXOMUMOW A peIieHHs
MPAKTUYECKUX 3a7ad M JKOJOTUYECKH OOOCHOBAaHHOTO OTHOUICHUS K
CBOEMY 3/I0POBBIO U PUPOJHOMN cpelie

1.2

Bnanenne cucteMOodM — XMMHMYECKMX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATr Al IINE MOHATUSA (Monexyna, BAJICHTHOCTD,
3JEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKas CBS3b, MOJb,
MOJIIpHAsi Macca, MOJIIPHBINA 00BEM, YIIIEPOIHBIN CKeNeT, (PyHKIIMOHATbHAS
rpyIIa, pajaukai, U30MepHusi, U30MEpbl, TOMOJIOTHYECKUN Psil, TOMOJIOTH,
yIIEBOIOPOAbI, KUCIOPOI- M a30TCOAEPIKAIINE COSTUHEHUS, OMOJIOTHYECKH
aKTUBHBIC BeIECTBA (YIJICBOJBI, XHUpPBI, OEIKH), MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJCKYJSPHbIE COCIUHEHUS); TEOPUH U
3aKOHBI (Te€opusi XMMHUYECKOTO CTPOEHHUs OpraHuyeckux BemecTB A.M.
BbytnepoBa),  3aKoHOMepHOCTH, CUMBOJIMYECKUA  A3BIK  XHUMMH,
(aKTONOTHUECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJNYyYCHHH U
0€30MacHOM  HCIIOJIb30BAHUM  BAKHEWINIUX  HEOPTraHUYECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JCATEIHHOCTH YEJIOBEKa

1.3

CdopMupoBaHHOCTh YMEHUN BBISIBIATH XapaKTEPHbIC MPU3HAKH MOHITHIA,
YCTaHaBJ'II/IBaTB HUX B3aUMOCBA3b, UCIIOJIB30BAaTh COOTBCTCTByIOHII/Ie IIOHATUSA
IIpU OIMCAHUM COCTaBa, CTPOEHUsS W MPEBPALICHUNA OPraHUYECKUX
COeIMHEHUH

1.4

c(OpPMUPOBAHHOCTh YMEHUN HCIOJIb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaIIEHHOM)
(GbopMysl OpraHMYECKHX BEIIECTB U YPaBHEHHM XUMHYECKHX pEaKIHi,
U3rOTABIMBATh  MOJEIM  MOJEKYJ]  OpPraHMYeCKHX  BEIIECTB  JJIA
MJUTFOCTPALIMU X XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS

1.5

ChopMUpOBaHHOCTh YMEHHI YCTaHABIUBATH MPUHAIICHKHOCTh U3YUSHHBIX
OpPraHMYECKUX BEIIECTB MO HMX COCTaBYy M CTPOCHHIO K OMpEAeTEHHOMY
kimaccy  (rpynme)  coeauHEHWW  (YII€BOAOPOABI,  KHUCIOPOI |
a30TCOJEpKAIIUE COSAUHEHHs, BBICOKOMOJEKYISPHBIE COCIUHEHHS),
JaBaTh UM Ha3BaHHUs 10 cucreMarnyeckoi HomeHkmarype (IUPAC)

1.5

1.6

CpopMHUpPOBAaHHOCTh YMEHHUS OINPEACNATh BUIb XHMHYECKOW CBS3H B
OpPTaHMYECKUX COSAMHEHUSX (OJJMHAPHBIC U KPaTHBIE)

ChopMupoBaHHOCTh YMEHHUSI TPUMEHSTH: TMOJOKEHHUSI TEOPUH CTPOSHUS
oprannyeckux BemiecTB A.M. BytnepoBa mis 0OBSICHEHHS 3aBUCUMOCTH
CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUs MacChl
BEILIECTB

VYrneBonopoasl. Kucnoponacoaepskaume u a3oTcoaepkaliiie OpraHnueckue
coeuHeHNs. BrIcOKOMOJIEKyIIpHbIE COETMHEHUS

2.1

ChopmupoBaHHOCTh  YMEHHUHW TOPHUBOJUTH TPUBUAIbHBIE  Ha3BaHUS




2.2

2.3

OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, NPOINUIIEH, AaleTUJIEH,
ATUJICHTJIMKOb, TJIMIEpUH, ¢eHon, ¢GopMalbIerua, aleTalnbIAeTu]I,
MypaBbUHAs  KHCJOTA, YKCYCHas KHUCJOTa, OJICMHOBas  KHCJIOTA,
CTeaprHOBAs KUCIIOTA, TIIF0K03a, PpyKTO3a, KpaxMal, eJIIr0J103a, TIUIIMH)

ChopMHUpOBAaHHOCTh  YMCHHH  XapaKTEpH30BaThb COCTaB, CTPOCHHE,
¢u3nueckne W XHMHYECKHME CBOWCTBA THUIHYHBIX TMPEICTaBUTEICH
pPa3IMYHBIX KJIAcCOB OPraHWYECKUX BEHICCTB (METaH, 3TaH, OJTHJICH,
MIPOIUJICH, alleTHIIeH, OyTaaueH-1,3, metundyranuen-1,3, 6eH301, METaHOM,
3TaHOJI, dTUICHIJIUKOJb, TIUIEPHH, (EHOJI, alleTalIbJIeTH]l, MypaBbHHAS U
YKCyCHasi KHCJOTBI, TJIOKO3a, KpaxMai, IIeJUTI0JI03a, aMHHOYKCYCHas
KHCJIOTA)

ChopmMupoBaHHOCTH YMEHUSI MIUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY
TUMAYHBIMU ~ TIPEACTABUTEISIMU  PA3NIMYHBIX  KJIACCOB  OPTaHHMYECKUX
BEILIECTB YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX pEakUuil c
HCIIOJIB30BAaHUEM CTPYKTYPHBIX (POPMYII

2.4

CdhopmupoBaHHOCTH YMCHHS XapaKkTepu30BaTh UCTOYHUKHU
YIIEBOJIOPOAHOTO ChIpbs (HE(DTh, MPUPOIHBIA Ta3, yroib), CIOCOOBI HX
nepepaboTKH U IPAKTHYECKOE MPUMEHEHHE MPOTyKTOB IepepabOTKU

3.1

XUMHUS U )KU3HL. PacuéTrl

ChopmupoBaHHOCTh YMEHHI BIIaJETh CHCTEMOHl 3HAHUN 00 OCHOBHBIX
METOJaX HAay4YHOT'O IIO3HAHMS, MCIOJIb3YEMbIX B XHMHUU TPH H3YUYCHUH
BEIIECTB U XUMUYECKUX SIBJICHUN (HaOMI0eHNEe, U3MEPEHUE, SIKCIIEPUMEHT,
MOJICJIMPOBAHKE), HCIOJIB30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS
MPUHSATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C
BEIIECTBAMH M MX MPUMEHEHUEM

3.2

3.3

3.4

ChopMuUpOBaHHOCT,  yMEHUN  COOJIOATh  TpaBWia  IMOJH30BAHUS
XUMHYECKOH MOCY0N U JTa0OpaTOPHBIM 00OPYIOBAaHUEM, a TAKXKE MpaBUIIa
06paHIeHI/I$I C BfIIECTBaMM B COOTBE€TCTBUM C HHCTPYKOUAMU I10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

CchopMupoBaHHOCTh YMEHUN IUJIAHUPOBATH M BBIMOJHATE XUMHUYECKUH
AKCIEPUMEHT (TIPEBpAILEHUS] OPTraHWYECKUX BEIIECTB NPH HarpeBaHUH,
MOJTyYeHHEe STWJIEHA W M3Y4YEHUE €ro CBOICTB, KaueCTBEHHbIE pPEaKLUU
OpraHn4Y€CKUX BCHICCTB, ACHATYypalud 0€eJIKOB IIpru Harp€BaHWHW, LOBCTHLIC
peakiuu OeJIKOB) B COOTBETCTBMM C MpPaBUJIAMU TEXHHKH O€30MaCHOCTH
npu O0OpalleHHH C BeleCTBaMU U J1a0OpaTOPHBIM 00O0PYAOBAHUEM;
NPEJCTABIATh PE3yJIbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (OpMe 3arucu
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid u (HopMyIupoBaTh BHIBOJBI Ha
OCHOBE THX Pe3yJIbTaTOB

CdopmupoBaHHOCTE YMEHUH MPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIH
MPOJYKTa PEaKlUy MO M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3
HCXOJIHBIX BEIIECTB WJIH MPOJAYKTOB PEAKITHH)

3.5

3.6

CchopMupoBaHHOCTh yYMEHUH KPUTUYECKH aHAIU3UPOBATh XMMHUYECKYIO
nH(pOpMaIIHIO, TTOTYYaeMYyI0 U3 Pa3HbIX MCTOYHUKOB (CpelcTBa MaccOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue)

ChopmupoBaHHOCTE  yMEHHMM  COONMIOATh  TpaBUiia  IKOJIOTUYECKU
11e7IecO00Pa3HOTO TOBEACHUSI B OBITY M TPYIOBOM ACSATEIHHOCTU B LETAX
COXPAaHEHHUS CBOETO 3I0POBbS W OKPYXAIOUIEH MPUPOIHON Cpembl,
OCO3HaBaTh OIMACHOCTh BO3JICHCTBHUS HA KUBBIC OPTaHU3MBbI OMPEICIIEHHBIX




OpraHMYEeCKUX BeIlECTB, MOHMMas cMmbici mnokazarens [1JIK (mpenensHO
JOMYCTUMON  KOHLIEHTPAllMK), TOSICHATh Ha IMpPUMEpax  CIOCOOBI
YMEHBIIECHUSI U MPEIOTBPAICHUSI UX BPEIHOIO BO3ACHCTBUSA Ha OPraHU3M
YeJI0BeKa

11 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

1

TeopeTnyecknue OCHOBbI XUMUHU

11

Brnanenne  cucteMod  XMMHMYECKMX ~ 3HAHUK, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUN 3JIEMEHT, aTOM, AJIEKTPOHHAs
00oJj10uKa aTtoma, S-, p-, d-3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTh, JJEKTPOOTPULIATENILHOCTh, CTENEHb OKHCICHHS, XUMHYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00bEM, KpUCTaJUTMYECKasl pEeILETKA,
TUIIBl XUMHUYECKUX PEaKIUil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, SK30- U
SHIOTEPMHUUYECKUE, PEAKLUU HOHHOIO OOMEHa), pacTBOp, DSJIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, ANEKTPOJIUTUYECKAS JUCCOLUAIINSA, OKHCIIUTETIb,
BOCCTAHOBUTEJIb, CKOPOCTh XUMUUECKOM peakii, XUMHUYECKOE paBHOBECHUE);
TEOPUM W 3aKOHBI  (TEOpHUS  DIIEKTPOJIMTUYECKON  TUCCOIMAIINY,
[lepuonnueckuii 3axkon J[.J. MeHnneneeBa, 3aKOH COXpaHEHHS MAaCChl),
3aKOHOMEPHOCTH, CUMBOJIUYECKUH A3bIK XUMUH, (PAKTOIOTUYECKHE CBEICHUS
O CBOHMCTBaX, COCTaBe, TMOJY4YEHHH U OE30MaCHOM HCIIOJIb30BAHUM
BROKHEUIIIMX HEOPraHMYECKUX BEHIECTB B OBITY H  MPaKTHYECKOU
JeSITEIbHOCTH YeJIOBEKa

1.2

1.3

14

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BbIABJIITE  XAPAKTCPHBIC IIPU3HAKHU U
B3aUMOCBA3b U3YUYCHHBIX HOHSITI/Ifl, MNPUMCHATE COOTBETCTBYIOIIUC IMOHATUA
npu OIUCaHUNU CTPOCHUA U CBOICTB HCOpPraHNYCCKUX BCHICCTB H HUX
HpeBpaHIGHI/IfI; BBISBJIATH B3aMMOCBSI3h XUMHUUYCCKUX 3HAHHUH C MOHITUSIMH U
MPEACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX ITPEAMETOB

BnaneHne OCHOBHBIMM METOJAaMM HAY4YHOIO IIO3HAHUS BEUIECTB W
XUMHYECKMX  SIBIEHUM  (HaOioleHue, HU3MEpEeHHe,  DKCIEPHUMEHT,
MOJICIUPOBAHKE)

ChopMupoBaHHOCT YMEHHMH ONpeAeNsATh BaJEHTHOCTb U  CTENEHb
OKHCJICHUS XMMHYECKHX JJIEMEHTOB B COCIUHEHHUAX Pa3IMYHOIO COCTABA,
BUJ  XUMHMYECKOW CBsI3M  (KOBaJEHTHas, WOHHAs, MeTaJJIMYecKasi,
BOJIOPOJIHAS) B COETUHEHUSIX, TUIl KPUCTAIIMYECKON PEeIIETKH KOHKPETHOTO
BelIeCTBA (ATOMHAas, MOJIEKYJISIpHAs, HOHHAs, METAJUIMUYECKas)

CdopMupoBaHHOCTh YMEHUN OMpeNesITh XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCTMHEHU

1.6

1.7

ChopMHUpPOBaHHOCTh YMEHHUSI KJIACCU(PHUITUPOBATh XUMUYECKHUE PEAKIUHU T10
pa3MYHBIM TpU3HAKaM (YUCIY UM COCTaBy pEarupyrolnx BeeCTB,
TermoBoMy  3(GGdEeKTy peakiud, W3MEHEHHUIO CTEMEeHEeW OKHCIICHUS
AIIEMEHTOB, OOPATUMOCTHU PEAKIINH, YIACTHIO KaTaanu3aTopa)
ChopMHpPOBAaHHOCTh YMEHUW COCTABISITH YPABHEHUS PEAKIUN Pa3TUIHBIX
TUTIOB, TIOJMHBIE W COKpAIIEHHBIE YPAaBHEHHsI PEaKIMii HOHHOTO OOMeHa,
YUUTBIBAs YCIOBHUSI, TPU KOTOPBIX ATH pEaklMy UAYT J0 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUH NPOBOAUTH pEAKLUUH, IOJITBEPKIAIOIIHIE




KauyeCTBEHHBIN COCTaB Pa3INIHBIX HCOPTraHNMYCCKUX BCHICCTB, PACIIO3HABATH
OIIBITHBIM HyTeM HOHBI, IPHUHCYTCTBYIOIIMC B BOAHLIX PACTBOpAX
HCOPTraHNYCCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBHTEIIFHBIX PEAKLUIl ITOCPEIICTBOM COCTABJICHHS 3JIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

1.11

2.1

ChopMuUpoBaHHOCTH ~ YMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON PeaKIMK OT pa3Iu4HbIX (PaKTOpPOB

CdopMupoBaHHOCTh YMEHUN OOBSICHITH XapaKTep CMEIIEHUs XUMUYECKOTO
paBHOBECHUsSI B 3aBHCHMOCTH OT BHEIIHETO Bo3AcicTBUA (mpuHimn Jle
[Tarense)

OO61as u HeoOpraHUYeCcKask XUMHUS

CdopMupoBaHHOCTh YMEHUH pPacKphIBaTh CMBICH [lepnoandeckoro 3akoHa
JAW. MengeneeBa H JAEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOLLYIO,
O00BSCHUTEIIBHYIO M IIPOTHOCTHYECKYIO (DYHKITUU

2.2

ChopMUpOBaHHOCTh YMEHHM XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 3JeMeHTOB 1—4 mepuonoB Ilepumonnueckoir cuctemsl
xuMH4YecKux dneMeHToB J[.M. MenpesneeBa, UCIONB3Ys HOHATHS «S-, P-, d-
AIIEKTPOHHBIE  OpOUTANINY»,  «IHEPreTHUECKUE  YPOBHUY»,  OOBSCHSATH
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUYECKUX DJIEMEHTOB MW HX
COeMHEHUN 1o mnepuodamM M rpynnam Ilepuonuueckoid cuctembl
xumMuueckux asemenToB /.M. MeHneneesa

2.3

ChopMupoBaHHOCT, yMEHHWH  XapaKTepu3oBaTh (OMUCHIBATH) 0OIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHWYECKMX BEIIECTB pPAa3JIMYHBIX KJIACCOB,
MOJITBEPXKIaTh CYLIECTBOBAHHE TeHETHYECKOMN CBSI3U MEeXy
HEOPraHMYECKMMH BEIECTBAMU C TIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLINX
XAMHYECKHUX PEaKui

2.4

2.5

2.6

2.7

CdopMHrpoBaHHOCTH yMEHUH yCTaHaBJINBAThH MIPUHAIJICKHOCTH
HEOPraHWYeCKHX BEUIECTB IO HX COCTaBy K ONPEIEIEHHOMY Kiaccy
(rpymnme) coeauHeHUW (TIPOCThIE BEIIECTBA — METAUIBI M HEMETaJUIHI,
OKCHJIbl, OCHOBaHMsI, KUCIOTHI, aM(OTEPHBIE TUIPOKCUIBI, COITH)

ChopMupoBaHHOCTh YMEHHH HCIOIB30BaTh XMMHUYECKYIO CUMBOJMKY JUIS
cocTaBieHUs (OpMyN BEIIECTB M YypaBHEHUH XUMHMUECKUX pEaKIuii,
cucrematnueckyto HomeHknarypy (IUPAC) u TpuBManbHble Ha3BaHMS
OTJENFHBIX HEOPraHMYECKUX BemIeCTB (YrapHbBIH Ta3, YIJIEKUCIBIA Tas,
aMMMaK, rameéHas W3BECTh, HeralméHas M3BeCTh, MHUTbEBAs COZA, MUPUT U
Jpyrue)

ChopMupoBaHHOCT, yMEHHMH  XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTraHMYECKUX BEHIECTB PA3UYHBIX KJIACcCOB,
MOJTBEPKIATh CYIIIECTBOBaHUE TeHETUYECKOM CBSI3U MEX]y
HEOPTraHNYECKUMH BEIIECTBAMH C TTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX
XMUMHUYECKHX peaKIuii

ChopMupoBaHHOCT YMEHHH IUJIAHUPOBATh U BBIMOJHATE XUMHYECKHH
AKCIEPUMEHT  (pa3jiokeHHe TepOKCHAa BOJIOPOAAa B  MPUCYTCTBHH
KaTajau3aTopa, OIpPEJEICHUE Cpedbl pPacTBOPOB BEIIECTB C IOMOILBIO
YHHUBEPCATHHOTO MHIUKATOPA, BIMSHUE Pa3IHUYHbIX (DAKTOPOB HA CKOPOCTh
XMMUYECKON peaklnu, peakllud MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKIINU
Ha cynbdaT-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHUS, PELICHHE




2.8

AKCIIEPUMEHTANIbHBIX 3a7a4 1o TemMam «Mertamisl»y u «Hemeramib») B
COOTBETCTBUU C NPAaBHJIAaMU TEXHUKH OE30MACHOCTH MpH OOpalleHuu C
BEIIECTBAMH U J1A0OPATOPHBIM 000pPYIOBaHHEM; IPEACTABIATh PE3yIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B dopme 3alUCU  ypaBHEHUI
COOTBETCTBYIOIIMX peaKkUuil W (GOpMyIUpOBaTh BBIBOJBI Ha OCHOBE 3THX
pe3ynbTaTOB

ChopMupoBaHHOCT, ~ yMEHUH  cOOdIOAATh  MpaBWja  I10JIb30BaHMS
XUMHUECKOH MOCYI0M U J1abopaTOpHBIM 00OpYIOBAaHUEM, a TaKXKE IpaBUIIa
oOpaleHuss C BELIECTBAMH B COOTBETCTBUUM C HHCTPYKLMSAMHU IO
BBIITOJIHCHHU IO Ha60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

3.1

3.2

3.3

3.4

CdopMUpoOBaHHOCTh YMEHUH XapaKTepU30BaTh XHUMHYECKHE IPOIECCHI,
JeKAIMe B OCHOBE IPOMBINUICHHOTO TOJYYCHUsI CEPHOW KHUCIIOTHI,
aMMUaKa, a Takke COPMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYIHBIX
NPUHIUIAX U YKOJOTHYECKUX MPOOJIeMax XUMHUUECKOTO MTPOU3BOJICTBA

XUMHS U KU3Hb. PacuyéThbl

ChopMupOBaHHOCTh MPEACTaBIEHUN O XUMHUYECKOHM COCTaBJIAIOLICH
CCTCCTBGHHOHaquOﬁ KapTUHBI MHUpa, pOJIKM XHMMHU B IMO3HAHWUU SIBIICHUM
Opupofsl, B (OPMHPOBAHUM MBIIUICHUST M KYJIbTYphl JIMYHOCTH, €€
(bYHKLINOHATIBHON IPaMOTHOCTH, HEOOXOJUMOM JUIsl peIICHUs] TPAKTUYECKUX
3aja4 U 9KOJIOTMYECKH OOOCHOBAaHHOI'O OTHOILEHMS K CBOEMY 3J0POBBIO U
IPUPOIHOI cpele

ChopMupoBaHHOCT YMEHMH KpPUTMUYECKH AaHAIM3MPOBATh XHUMHUYECKYIO
nH(pOpMaLKIO, MOIY4aeMyl0 U3 pa3HbIX HMCTOYHHMKOB (CpPEACTBa MacCOBOU
KOMMYHHKAIMH, ceTb VIHTepHeT u n1pyrue)

ChopMupoBaHHOCT, ~ yMEHHH  coOmoaTh  NpaBWIa  SKOJIOTMYECKH
11€J1€CO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM JAESITEIBHOCTH B LIEJSIX
COXPaHEHHsI CBOETO 3/I0POBbsI U OKpYKaroIllel MpUpPOAHOM cpe/ibl

Oco3HaBaTh ONACHOCTH BO3ACHCTBHSI HA JKUBBIE OPTaHU3MBbI ONPENEIEHHBIX
BEIECTB, INMOHMMAas cMbica mnokaszarens [IJIK, moscHaTe Ha npumepax
CrocoObl YMEHBILIEHUS W MPEJOTBPALLCHUS UX BPEAHOTO BO3AEHCTBHS Ha
OpraHM3M 4eJI0BEKa

3.5

CdhopMHPOBAaHHOCTh YMEHHI MPOBOJUTH BBIYHCICHUSI C HCIOJIb30BAaHUEM
MOHATHUS «MaccoBasi JI0Jis BEIIEeCTBa B pacTBOpe», OOBEMHBIX OTHOILEHHH
ra3oB IpH XMMHUYECKUX pEaKLMAX, Macchl BellecTBa WK 00bEMa razoB IO
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIH O00BEMY OJHOTO U3
YYacCTBYIOIIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3 deKTa peakiii Ha OCHOBE
3aKOHOB COXPaHEHHsI MAacChI BEIIECTB, IPEBPAILICHHS U COXPAaHEHUS YHEPTUU




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

11

IIpenmer opraHMyeckol XuMUHU: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAYCHUE B
MOJIyYeHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOECHHUS OPraHUYECKUX
coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CrpyktypHble  (OpMYJBl  OPraHMYECKHX  BEIIECTB. | oMoyiorusi, HM30MEpHs.
XVMHYECKasi CBSI3b B OPraHMYECKUX COCAMHEHHAX — OJMHAPHBIE M KPaTHBIC CBS3H.
[IpencraBnenue o Kiaccu(pUKaMu OPraHMYECKUX BEIIECTB

13

Homenknarypa opraHuueckux COEQUHEHMH (cucTeMaTudeckas) U TpUBHAJIbHBIC
Ha3BaHUs BaKHEHIINX MpeAcTaBUTENEeH KIIACCOB OPraHUYECKUX BELIECTB

YrieBo1opoasl

2.1

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUM psn. MeTaH u 3TaH — MpocTeiine
IPEJCTaBUTENIN ATKaHOB: (pU3MUYECKUe M XUMUYECKHE CBOMCTBA (peaKLMU 3aMeIleHUs
Y TOPEHHUs), HAXOKJECHUE B IPUPOJE, IOJIyYEHUE U IPUMEHEHHE

2.2

2.3

2.4

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOIMYECKMM psii. OTWIEH U MpONUJIeH —
OpoCTEHIINe NPEACTaBUTENIN aJKEHOB: (U3MUECKHe M XHMHUYECKHE CBOWMCTBA
(peakuuMu  TrUAPUPOBaHUS, TaJOTEHUPOBAHUS, TUJpaTallid, OKHUCIEHUS U
HOJMMEPHU3ALMHK), TOJy4YEeHHE U IPUMEHEHUE

Ankamuensl: Oyragmen-1,3 u  metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakumsi mnonumepusainuu). [lomydyeHne CHHTETHYECKOTO
Kay4dyKa U pe3uHBI

AIIKUHBI: COCTaB U OCOOCHHOCTH CTpPOCHUA, TOMOJIOTMYECKHUI pPAA. AI_IeTI/IJ'IeH -
HpOCTGfIHIHfI IpeACTAaBUTCIIb AJIKWHOB: COCTAaB, CTPOCHUC, (1)I/I3I/I'-I€CKI/I€ 1 XUMHUYCCKUC
CBOMCTBaA (peaKI_II/II/I TUAPUPOBAHUSA, TAJIOICHUPOBAHUA, THUApATAlIHUU, FOpeHI/ISI),
MOJIYYCHHEC U ITPUMCHCHUC

2.5

2.6

3.1

Apensbl. benson: cocraB, cTpoeHue, puznyeckrue U XMMUYECKHUE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS U HUTPOBaHUs), IOJIyueHHWE U mpuMeHeHHe. Tomyon: cocras,
CTpoeHue, (u3M4Yeckue M XHMUYECKHE CBOMCTBAa (peakluM TaJOreHUPOBAHHUS U
HUTPOBaHUs), MOJIyd€HUE U IPUMEHEHUEe. TOKCUYHOCTh apeHoB. ['eHeTnyeckas cBs3b
MEXy YIIIEBOAOPOJaMH, IPUHAAIEKAIMME K PA3INYHBIM KJIaCCaM

[TpuponHble MCTOYHUKH YTIEBOAOPOAOB. IIpuponHblii ra3 ¥ MOMyTHBIE HE(TSIHBIE
ra3pl. Hedte m e€ mpoucxoxaenue. CrmocoObl mepepaloTKu HEPTH: TEpPeroHKa,
KPEKUHT (TepMUYECKHH, KaTamuTudeckuil), muponus. [Ipoaykrer nepepabotku HedTH,
UX IPUMEHEHUE B IMPOMBILIUIEHHOCTH U B ObITy. KaMeHHBIH yroiab U MpOAYKTHI €ro
nepepadoTKu

KI/ICJ'IOpOI[COI[ep)KaH_II/IC OpTaHU4YCCKUC COCANHCHU

[IpenenbHble 0JHOATOMHBIE CIUPTHI. METaHON M 3TaHOI: CTPOECHUE, (PU3HUECKUEe U
XUMHUYECKHE CBOMCTBa (peakIMH C aKTUBHBIMHU MeTallJIaMH, TaJlor€HOBOJIOPOJAMU,
ropeHue), NpuMeHeHnue. Boopoaabie cBA3M MEXIy MOJIEKYJIaMu CUpTOoB. JleiicTBue
METaHojJa M OTAaHOJIAa Ha OpPraHW3M 4eJOBeKa. MHOIOaTOMHBIE  CIIMPTHI.
OTUIIEHTTIUKONb M TJIMLEPUH: CTpOEHHUE, (U3MyecKue M XUMHUYECKHE CBOICTBa
(B3auMoOJIeHiCTBME CO IIEJOYHBIMU METajulaMH, KaueCTBEHHAas peakluus Ha
MHOr0aTOMHbIE CIUPTHI). [leiicTBiE Ha opraHu3M uesoBeka. [IpuMeHeHue raunepyuHa
Y THJICHTIIUKOJIS




3.2

3.3

3.4

3.5

@DeHoM: CTpOeHUE MOJICKYNbI, (PU3UYecKre M XUMHYECKHe CBOWCTBA. TOKCHMYHOCTH
denomna. [Ipumenenue penomna

Anpreruapl M KeTOHBL. DopManbleru, arneTalibJeTH: CTpoeHHe, (U3HYECKHE H
XMMUYECKHE CBOMCTBA (pEakUMHU OKHUCJICHHS U BOCCTAHOBJICHUS, KaueCTBEHHBIC
PEaKIIHM ), TOTYIYCHUE U TIPUMCHEHHUE

OOHOOCHOBHBIE Tpe/elibHble KapOOHOBBbIE KHUCIOTHL. MypaBbHHasT M YKCYyCHas
KHCJIOTBL: CTpOeHHE, (pu3nueckrue M XMMHUYECKHE CBOICTBa (CBOICTBa, oOIIMe A
KJ1acca KUCJIOT, peakius dTepuuKanum), noiydeHue u npuMmenenue. CtreapuHoBasi U
OJICMHOBAsI KUCIIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. MblIa Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEEe JAeiCcTBHE

CrnoxHble 3QUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MIPOIM3 CIIOXHBIX
a¢upos. Kupsl. ['maponus sxupos. [IpumeHenune xupoB. bruonoruyeckas pojb )KUPOB

3.6

VYTrneBoapl: CcOCTaB, KIACCHU(HUKAIMS YIrIIEBOJOB (MOHO-, M- W IOJUCAXAPUIBI).
['moko3a — mpocTedmuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJEKYJIbI,
(pu3nueckue U XUMHYECKHE CBoiicTBa (B3ammoneiictBue ¢ rumpokcuaom meau(ll),
OKHCJICHHE aMMHA4YHBIM pacTBOpOM okcuza cepedpa(l), BoccraHoBIeHHE, OpOKEHHE
[JIIOKO3bI), HAX0X/IEHUE B PUPOJIE, IPUMEHEHUE, Onosiornyeckas pojab. @OTOCUHTES.
®pyKTo3a KaKk U30Mep IIIKO3bl. Kpaxman u 1eNioin03a Kak MpUpPOJIHbIE MOJIUMEPHI.
CtpoeHue kpaxmana U 1euTrosI03bl. Pu3nyeckue U XMMUYEeCKHUEe CBOWCTBA Kpaxmala
(Tuaposnn3, KaueCTBEHHAs! PEAKIIUs C HOJOM)

A3oTcoieprKalie OpraHndecKue COeAMHEHUS

4.1

AMUHOKHCIOTBl Kak aM@OTepHble OpraHuYeckue coeAuHeHus. dusznueckue u
XMMHUYECKHE CBOICTBa AaMUHOKHMCIOT (Ha mpumepe TIiuIMHA). buonormueckoe
3HA4CHUE AMUHOKUCIOT. [lenTuapl

4.2

benku kak npupoIHbIE BHICOKOMOJIEKYIISIpHbIE coequHenus. [lepBuunasi, BTopuyHas u
TpeTUYHass CTPyKTypa OenkoB. XHMHUYECKHE CBOMcTBa OENKOB: THAPOJIM3,
JIeHaTypalysi, KaueCTBEHHbIE PEAKIIMH Ha OEJIKH

BBICOKOMOJIEKYIISIDHBIE COEIMHEHMS

5.1

5.2

OcHOBHBIE MOHATHS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BE€HO, CTEIEHb IIOJIMMEPHU3ALUU, CPEIHsAS MOJIEKYJsIpHas Macca.
OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOIUMEpHU3alus U
MIOJIMKOHACHC AL

OKCepUMEHTAJIbHBIE METObl U3YyUEHHSI BEIIECTB U UX MPEBPALLEHUI: 03HAKOMJIEHUE
c oOpa3uamu MPHUPOTHBIX W MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMacc, KaydyKOB.
[TonyyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KJIACC

Kon
1

1.1

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

TeopeTnyeckrue OCHOBBI XUMUHU

XuMuyeckuit dneMeHT. AToM. Sapo aroma, H30TOMBI. DIIEKTPOHHAs 000JIOYKA.
DHepreTUyeckre YpOBHH, MOAYPOBHH. ATOMHBIC OpOuTamu, S-, P-, d-3I€MEHTHI.
OcoOeHHOCTH pacrpeleseHus] AJIEKTPOHOB MO OpOWTaNsM B aTOMax »JJEMEHTOB
MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

Ilepnonnueckuit 3axkoH u Ilepmoanueckas cucrema XuUMHUYecKux snemeHToB JI.U.
MengeneeBa. Cps3p nepuoguueckoro 3akoHa U Ilepuogmdeckoil  cucTemsl
xuMudeckux syemeHToB J[.M. MeHaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHMsSI CBOMCTB XMMMUYECKHX JJIEMEHTOB W




1.3

06p213y€MBIX HMHU IIPOCTHIX U CJIOKHBIX BCHICCTB I10 I'pyImaM U Nepuoam. 3HaueHUe
NEPUOANICCKOr0 3aKOHAa B pa3BUTHH HAYKH

Crtpoenue BemecTBa. XUMHUYECKas CBSI3b. BUIbl XUMHUYECKOW CBA3M (KOBaJEHTHAs
HEMOJISIpHAsT U TOJISIpHAs, MOHHAs, MeTajinyeckas). MoHbI: KaTHOHBI U AHUOHBI.
Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHON XUMUYECKOW CBsI3U (OOMEHHBINH U JOHOPHO-
akienTopHseIil). BomopoaHas cBs3b

1.4

Banentnoctb. DnekTpooTpuniatenbHOCTh. CTereHb OKUCIICHUS

1.5

1.6

BemniectBa MOIEKyISPHOIO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTBA. [HWIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOWCTBA
BEILECTB OT TUIIA KPUCTALIMYECKOM peméTku. [IoHsATHE O IHCIIEpCHBIX CUCTEMAax.
VcTuHHBIE ¥ KOJUIOMIHBIE PacTBOPBI. MaccoBasi 10151 BEIECTBA B PACTBOPE

Knaccudukanus Heopranmdyeckux coequHeHuil. HomeHkiaTypa HeopraHu4ecKux
BELIECTB

1.7

1.8
1.9

Xumunyeckas peakuus. Knaccuduxaiums XuMHYeCKUX peaklUuid B HEOPraHMYECKOH U
OPraHWYECKOM XWMHUU. 3aKOH COXPAHEHHUS MAacChl BEIECTB, 3aKOH COXpaHEHUs U
MIPEBPAICHHS SHEPTUU IPU XUMHUYECKHUX PEaKIMIX

CKopocThb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OO6parumsble peakiui. XuMudeckoe paBHoBecre. MaKkTopbl, BIUAIOLIME Ha COCTOSIHUE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense

1.10
1.11

OnexrposmtHyeckas auccouranus. CuiabHble U cinalble 3IeKTpoinuTsl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KKUCasd, HEHTpalibHas, Lieso4yHas. Peakiiuy HoHHOro oOMeHa

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU
Heoprannueckas xumus

2.1

2.2

2.3

Hemeramner. Ilonoxenne HemeramioB B Ileproanueckoll CHCTEME XHMHYECKHX
anemeHToB JI.MI. MeHueneeBa W OCOOCHHOCTH CTPOCHHUs aToMOB. Dusmueckue
CBOMCTBa HEMETAJUIOB. AJLIOTPONHUsS HEMETAUIOB (Ha MpHMEpe KHUCIOPOJAa, Cephl,
docdopa u yriaepona)

XUMHUYECKUE CBOMCTBAa BaXXHEUIIIMX HEMETAJUIOB (TAJIOTEHOB, cephbl, a30Ta, docdopa,
yriaepoja U KPeMHHUs) U UX COCAMHEHHUH (OKCHIOB, KHUCIOPOJICOJCPIKAIINX KHUCIIOT,
BOJIOPOJIHBIX coenHeHHH ). [IprMeHeHe BaXKHSUIIIMX HEMETAIUIOB U X COCIMHEHHI

Mertannsl. [lonoxxenue meramios B [lepuonndeckoil cucteMe XUMUYECKUX IIEMEHTOB
JAW. MenneneeBa. OCOOEHHOCTHM CTPOEHHUS DJIEKTPOHHBIX O0OJIOYEK AaTOMOB
merauioB. OOmme  ¢Qusnueckue cBoiictBa MeraioB. CrulaBel  MeTaslIoB.
DONEeKTPOXUMHUYECKHUH Psii HAIPSHKEHUH METaIJIOB

2.4

XUMHUYECKHUE CBOMCTBA BAXXHEHITUX METAJUIOB (HATPUM, KalduWil, KaJbIMA, MarHuu,
ATIOMUHHUM, IMHK, XpOM, Xelle30, Melb) M HuX coenuHeHuil. OOmme crnocoobl
MoJTy4eHus1 MeTauioB. [[pumMeneHnre MeTauioB B OBITY U TEXHUKE

2.5

I'enetnueckas cBsI3b HCOPraHNM4YCCKUX BCHICCTB, NPHUHAJICKAINIUX K Ppa3IMYHbIM
Kj1accaM

XUMHS U KU3Hb

3.1

Porp xuMum B OOECHEYEHHHM DSKOJOTHMYECKOM, HHEPreTUYECKOW U THIICBOM
0€30MacHOCTH, pa3BUTUU MeTUIMHBL. [lOHSATHE O HayyHBIX METOJAaX TO3HAHHUS
BEIIIECTB U XUMHYECKUX PEAKIUN

3.2

[IpencraBinenuss 00 OOMMX HAYYHBIX MPHUHIMIAX T[POMBIIUIEHHOTO MOJyYeHUs
BaOXHEMIINX BenlecTB. YelnoBeK B MHpE BEUIECTB M MaTEpPHANIOB: Ba)KHEHIINE
CTPOUTEIIBHBIC MaTepHallbl, KOHCTPYKLHMOHHBIE MAaTE€pUalbl, KpacKH, CTEKJIO,
KepaMHKa, MaTepuaibl JJi1 DJJIEKTPOHMKH, HAHOMAaTepHalbl, OPraHUYECKUE H




MHUHepaJIbHbIEe YI00peHUs

3.3

Xumus u 3J0POBLEC YCIIOBCKA: IpaBujia UCIIOJb30BaHHUA JICKAPCTBCHHLIX MPCIIapaTos,
ImpaBujia 0€30IaCHOr0 MCHOJIHL30BaHUS npenapaTron OBITOBOM XMMHH B HOBC@ﬂHCBHOﬁ
KHU3HU




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus, 10 xknacc/ T'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKITHOHEPHOE
o6mectBo «M3narenbetBo «IIpocBereHues»

» Xumus, 11 kmace/ T'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEpHOE
obmectBo «M3narenbctBo «IIpocBereHue»

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA
Xumus. 10-11 knaccer. ba3zoBerit ypoBens. Metonuueckoe nocooue. @PI'OC: I'.C. I"'abpuensis,
N.I". OctpoymoB

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
MOHYPOKH.pG

Caiit «BupryanpHas xumudeckas mkomay» http://chemworld.narod.ru

Caiit «Mup xumum» http://maratakm.narod.ru

Enunas xomutekuus mudpoBbix oOpa3oBatenbHbIX pecypcoB http://schoolcollection.edu.ru
®denepalibHBIN IEHTP HHPOPMAIIMOHHO-00pa3oBaTebHBIX pecypcoB (PIIOP)
http://fcior.edu.ru

OtkpeiThii KOILIeK: Xumus http://college.ru/himiya/

[TopTan ¢pyHaaMeHTaILHOIO XUMUYECKOT0 0Opa3oBanus Poccuu http://www.chemnet.ru
Bcee mst yaurens xumuu http://him.1september.ru Poccuiickuii 061eo6pa3oBaTenbHbIH
moprain http://experiment.edu.ru

XuMus 1J1d BceX: WUTIOCTPUPOBAHHbBIE MaT€pHAJIbI 110 O0IIeH, OpraHMuecKoi 1
Heopranndeckort xumun http://school-sector.relarn.ru/nsm/

VYuebnuk xumun http://my.mail.ru/community/chem-textbook/

Mup xumun http://chemistry.narod.ru

Bupryansnas Xumuueckas [Ikomna http://him-school.ru



http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://schoolcollection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru/
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